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IHHOACHUTEJIbBHASA 3ATIMCKA

[Iporpamma no ¢u3uMKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJICHA HA OCHOBE
MOJIOKEHHUI U TpeOOBaHMUN K pe3yJbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeilbHOM
nporpammsl, npeacrasieHHbix B @I'OC 00O, a takxke ¢ yuétoM ¢enepanbHOil paboyeid mporpaMmmsl
Bocniutanus v Konuenmuu npenoaBanus yueonoro npeamera «Dusnkay.

Copeprxanue mporpaMMmbl 1o (PU3HMKE HAMpPaBICHO Ha (OPMUPOBAHHE E€CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYyYalOIIMXCS W OPraHU3alHi0 M3y4eHUs (HU3UKM Ha JeATeIbHOCTHOW OcHOBe. B
nporpamMme 1o (pu3uKe YUUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO MpenMeTa B pealin3alui TpeOoBaHMI
OI'OC OOO K nmiIaHUPYEMbIM JMYHOCTHBIM M METAIllpeIMETHBIM pe3yjibTaTaM OOyueHHus, a TakkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHusl.

[Iporpamma 1o (u3MKe ycTaHABIMBAET paclpenesieHue y4eOHOTo MarepHuaja 0 Tojam
o0ydenus (o Kiaccam), MpejyiaraeT MPUMEpPHYIO MOCIeI0BATEIbHOCTh U3YUEHUSI TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHsI IPEAMETHOTO COJIEpkKAHUS U yUETe BO3PACTHBIX OCOOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHHUS METOJUYECKON MOMOIIU YYUTENO0 B
co37aHUU paboyel MPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.

®uzrka SBISIETCS CHCTEMOOOPA3YIOUIUM [UIsl €CTECTBEHHOHAYYHBIX Y4YE€OHBIX IPEIMETOB,
MIOCKOJIbKY (DM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOILIECCOB U SBJIEHUM, H3ydyaeMbIX XUMHEH,
Ouosoruei, acrpoHoMuel U puznUecKoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY
MHpa, IPeJOCTaBsAeT Haubosee sicCHble 00pa3lbl MPUMEHEHHsI HAYYHOTO METoJia TIO3HaHUs, TO €CTh
crioco6a MmoytyuyeHust J0CTOBEPHBIX 3HAHUN O MHUPE.

Opna w3 riaBHBIX 3a7ad (u3MUecKoro oOpa3oBaHHUS B CTPYKType o0Iiero oOpa3oBaHUsA
COCTOUT B (POPMHUPOBAHNH €CTECTBEHHOHAYYHON IPAMOTHOCTH U MHTEpeca K HayKe y 00yJaroniuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TMpeArNojaraeT OBJAJCHHUE  CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

° Hay49HO OOBSICHATH SIBJICHUS,

° OIIEHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUSI;

° WHTEPIPETUPOBATH TAHHBIE M MCIOJIb30BaTh HAYYHBIC TOKA3aTEIbCTBA IS MTOTYICHHS
BBLIBOJIOB.

enn wu3ydyeHuss (PU3UKK HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OIPEACICHB B
Konuenuuu mnpenonaBanus ydeOHoro mnpeamera «®Dusmka» B 00pa30BaTENbHBIX OpraHU3AIMIX
Poccuiickoit  ®denepauuu, peanusylOIIMX  OCHOBHbIE  001IeoOpa3oBaTelibHble  IPOTPaMMBbl,
yTBepKIEHHOW pemenneM Kosmmerun MunucrepcerBa mnpocsemieHus Poccuiickoit ®denepanmn
(mpotokon ot 3 nekadbpst 2019 r. Ne [TIK4BH).

esun nzyyenus Gpu3uKu:

J npuoOpeTeHue HMHTEpeca M CTpeMJIeHUS OOy4alomMXcsi K HaydyHOMY H3YYEHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3BUTHE TMIPEJICTaBICHUM O HAydYHOM MeETOJe TO3HAaHUS U  (POpPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

o (dhopMHpOBaHKE HAYYHOTO MHUPOBO33PEHMS KaK pe3ylbTaTa M3y4eHHs OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

o (dhopMHpoBaHHE TPEACTABICHUNA O pOJIM (PU3UKU ISl PA3BUTUSA JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUI;

o pa3BUTHE TpEACTaBICHUH O BO3MOXKHBIX cdepax Oyaymeid npodeccnoHaaIbHON

ACATCIIBHOCTH, CBSI3aHHOM C q)HSHKOﬁ, INOATOTOBKA K ,Z[aJIbHeﬁH.IeMy 06y‘leHI/II-O B 5TOM HAIIpaBJICHUH.

I[OCTI/DKGHI/IC ATUX HeJIei nporpaMMmsbl 110 (I)I/I3I/IK6 Ha YPOBHE OCHOBHOT'O 061].161"0 06p330BaHI/I$I
oOecreunBaeTCs PEHICHUEM CICAYIOINX 3ada4:

L4 HpI/IO6peTCHI/Ie 3HaHUM O JAUCKPETHOM CTpPOCHHWU BCHICCTBA, O MCXAHUYCCKUX,
TCIUIOBBIX, DJICKTPUYCCKUX, MATHUTHBIX 1 KBAHTOBBIX ABJICHUAX,

L4 HpI/IO6peTCHI/Ie YMCHI/II>'I OIUCBIBAaTh M OOBICHATH (pI/I3I/ILIeCKI/Ie SABJICHUA C
HCIIOJIb30BAHHUEM IMOJIYYCHHBIX 3HaHI/II71;

L4 OCBOCHHC MCTOAOB PCHICHUA HpOCTCﬁMHX paC‘-IéTHBIX 3aga4d C HMCIIOJb30BaHHUEM
(pI/I3I/ILICCKI/IX MO,HCJICf/'I, TBOPUYCCKUX U IIPAKTUKOOPUCHTUPOBAHHBIX 3a/1a4;



L4 PasBUTUC yMeHHfI Ha6J'IIOIIaTB NpUpoOAHLIC SABJICHUA W BBIINIOJHATH OIIBITHI,
nabopaTopHble pabOTHl M SKCHEPUMEHTAIBHBIE MCCIEIOBAHMS C HCHOJIb30BAaHHEM H3MEPUTEIBHBIX
npubOpoB;

J ocBoeHHe TpUEMOB pPabOThl ¢ HMH(popMarmend (U3NIECKOTO COACP)KAHMS, BKIIOYAs
MHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHMSX (U3MKHM, aHaiu3 W KPUTHUECKOE OICHUBAHUE
nHbOpMaNnu;

. 3HAKOMCTBO €O cpepamu nmpohecCuOHATBLHOM NeATeIbHOCTH, CBI3aHHBIMU C (PU3HKOM, U
COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU HAa JOCTUKCHUAX (1)H3H‘I€CKOﬁ HayKH.

Ha wusyuenue ¢usumku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETro 0o0Opa3oBaHHS
oTBoauTCcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henmenio), B 8 kiacce — 68 yacoB (2 vaca B
HEJIEIIO), B 9 KJjacce — 102 yaca 3 yaca B HEJIEINIO).

[Ipennaraemsplii B mporpamMMe o (u3MKe MepedyeHb J1abopaTOpHBIX padOT U OMBITOB HOCHUT
pEKOMEHAATENbHBIA XapaKTep, YUUTENb JEAeT BbIOOP MPOBEAEHUs Ja00paTOPHBIX padOT U OIBITOB C
y4€TOM MHJUBUIYAIbHBIX OCOOEHHOCTEH OOyJaromuxcsi, CIHCKAa 3KCHEPUMEHTANbHbIX 3aJaHUil,
IIpeUIaraéMblX B paMKaxX OCHOBHOI'O T'OCYIapCTBEHHOIO K3aMeHa o (pu3uke.

COJEP/KAHUE OBYYEHUA

7 KIIACC

Pa3znes 1. ®usuka v €€ posib B NO3HAHUM OKPY:KAOUIEro MUPA.

®usnka — Hayka o mpupone. SBimeHus npuponsl. PH3MUECKUE SABICHHUS: MEXaHHYECKHE,
TEIJIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenUYMHBL. M3MmepeHue ¢usnyeckux BenuuuH. Dusznueckue MNpUOOPHI
[TorpemHocTs n3MepeHuil. MexayHapoHas CUCTEMA €IUHUII.

Kak ¢u3uka u npyrue ecTecTBEHHbIE HAyKH M3y4aroT NpupoAay. EcTecTBeHHOHay4dHbII MeTOx
MO3HAHUA: HAOMIOJICHHE, MMOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBI)KEHUE TI'MIIOTE3, HKCIEPHUMEHT I10
IIPOBEpKE THUIOTE3, OOBSICHEHHWE HabOmomaeMoro spieHus. OnucaHue (U3MYECKUX SBICHUH C
HOMOIIBIO MOJEIIEN.

emoncmpayuu.

1. MexaHuyeckue, TerIoBbIe, SJIEKTPUUECKUEe, MATHUTHBIE, CBETOBBIC SBJICHUS.

2. Ouznyeckue TpuOOpsl U MPOLEAYypa MPSMBIX W3MEPEHUIl aHAJIOTOBBIM U LU(POBBHIM
pudopoMm.

Jlabopamopnuwie pabomel u onvimel.

1. Omnpenenenue eHbl JSICHHS MKaJIbl U3MEPUTEILHOTO TIprbopa.

2. N3Mepenne pacCTosTHUM.

3. N3mepenue o0bEMa KUIKOCTH U TBEPAOTO Tea.

4. Onpenenenue pa3MepoB MaJIbIX TE.

5. W3mepenue temrepaTypbl IpU MOMOIIM KUJIKOCTHOTO TEPMOMETpA MW JlaTUMKa
TeMIEPATYPBHI.

6. [IpoBenaeHue wucciaenoBaHus IO MPOBEPKE THUIOTE3bl: JalbHOCTh MOJIETA IIAPUKA,

MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHavaabHbIe CBeAeHUS 0 CTPOCHMHU BellecTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIIME TUCKPETHOE
CTPOEHHUE BEIIECTBA.

JIBxkeHne wyactul BemiecTBa. CBs3b CKOPOCTM JBUKEHUS 4YACTUIl C TEMIIEpaTypoi.
BbpoynoBckoe nBuxkenue, auddysus. BzaumoneiicTBue yacTHIl BeIIeCTBAa: MPHUTSDKEHUE U
OTTAJIKHBaHHE.

ArperatHbleé  COCTOSIHMSI ~ BELIECTBA: CTPOEHUE  Ta30B, O KUAKOCTEM UM TBEPABIX
(kpucTamuinueckux) Ten. B3auMOCBsS3b MeXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJICKYIIIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHUI BO/IBI.

Jemoncmpayuu.

1. Habmtonenne 6poyHOBCKOTO BIKEHUSI.

2. Ha6monenue nuddysun.



3. HaGmonenue siBiieHUi, OOBSCHSIONUXCSA MPUTSHKCHHEM WM OTTAIKMBAHMEM YaCTHIL
BEIIECTBA.

Jlabopamopusie padomot u onvimel.

1. OrneHka AuaMerpa aroMa METOJIOM PSIOB (C HCIONb30oBaHueM (hoTorpadumii).
2. OnbITHI M0 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbITH IO OOHAPYKEHUIO JICUCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSKCHUSI.

Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexannueckoe IBukeHue. PaBHOMepHOe M HepaBHOMepHOe ABMKeHHe. CkopocTh. CpenHss
CKOPOCTb P HEPABHOMEPHOM JIBHKEHUU. PacuéT myTu 1 BpeMeHu IBUKEHUSI.

SIBnenue uHepuuu. 3aKOH MHEpUMU. B3auMozelicTBre Tel KaK NpUYMHA U3MEHEHUS CKOPOCTH
InBUKEeHHUs Ten. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTh BemiecTBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEILIECTBA.

Cuna xak xapakTepucTHKa B3auMojencTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C MOMOIIBIO TUHAMOMETpa. SIBieHHe TATOTeHHs M cuija TsbkecTdu. Cuina TSKECTH Ha JPYTrux
mwiaHerax. Bec Tema. HeBecomocth. CroxkeHHME CHUJI, HallpaBJICHHBIX 110 OJHOM MPSMOM.
PaBnopeiictByromas cuii. Cuna tpeHusi. TpeHue CKoIbXKeHUs U TpeHue Mokos.. TpeHue B mpHupoje u
TEXHHUKE.

Hemoncmpayuu.

Habnonenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepenune ckopocTH MPSMOIUHEHHOTO JBUKEHHUS.
HaGnronenue siBieHUs] HHEPIIHMH.

Habmonenue n3MeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUH TeTI.
CpaBHeHHe Mace M0 B3aUMOJICUCTBUIO TE.

CrnosxeHue cuil, HalpaBJIE€HHBIX 110 OJTHOW MPSIMOH.
./Iaﬁopamopubte pabomot u onvimul.

R

1. Omnpenenenre CKOPOCTH PABHOMEPHOTO MABMKEHHS (IIapuKa B KUIAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. Omnpenenenue cpeaHel CKOPOCTH CKOJBKECHHS OpyCKa WM IIapuKa IO HAaKJIOHHOM
MJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OnpIThI, NEMOHCTPUPYIOIINE 3aBHCUMOCTH pacTsbKeHUs (lIedopMainuu) MpYKUHBI OT
MIPUJIOKEHHOM CHIIBI.

5. OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tella U

XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenne. CriocoObl yMEHBIIEHUS W YBEIWYCHUs AaBicHUs. J[aBieHue ra3a. 3aBHCHMOCTH
JaBJeHUd raza oT o0b&ma, Temmeparypsl. [lepenaya maBneHusi TBEPABIMU TENAMHU, KHUAKOCTIMHU U
razamu. 3akoH Ilackans. [ITneBMaTndeckre MalmHbl. 3aBUCUMOCTD JaBIICHUS KUJKOCTU OT TTTyOUHBI.
I'unpocratuyeckuii mapanoke. CooOmiaromuecs cocyabl. [ napaBnuyeckie MEXaHU3MBbI.

Atmocdepa 3emnun u atmochepHoe namienue. [IpuuMHBI CyIIECTBOBAHUS BO3IYLIHOM
o6onoukn 3emiu. Onbit Toppuuemm. M3mepeHue aTMocpEepHOro JaBieHUSA. 3aBHCHUMOCTH
aTMOC(epHOro JaBJI€HUS OT BBICOTHI HAJl ypoBHeM Mops. [Ipubopsl misi u3mMepeHus: arMocpepHoro
JTaBJICHUS.

JleiicTBHe KUIKOCTH M ra3a Ha MOTPYXEHHOE B HUX Tejo. BrlTankuBaromias (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS T'a3a OT TEMIIEPATYpPHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.
CooOmmaromuecst COCy/Ipl.
I'mpopaBnuueckuit mpecc.
[IposiBnenue aelicTBUs aTMOC(EPHOTO TaBICHUSI.
3aBUCHMOCTh BBITAIKUBAIONICH CHIBI OT OOBEMa MOTPYKEHHOW dYacTH Tena W
IUIOTHOCTH JKUJIKOCTH.
7. PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BBITCCHEHHOM KUIKOCTH.

S e



8. VYcnoBue 1uiaBaHWs TeJN: IUIaBaHUE WM MOTPY)KEHUE Tel B 3aBUCHUMOCTH OT
COOTHOIIIEHHS MJIOTHOCTEH Teaa 1 KUOAKOCTHU.
Jlabopamopusie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B KHUIKOCTb
4acTH TeJa.

2. Omnpenenenne BbITAIKUBAIOIIEH CHIIBL, JEMCTBYIOLIEM Ha TeNo, MOTPYKEHHOE B
KUJKOCTb.

3. [IpoBepka HE3aBUCMMOCTH BBITAIIKMBAIOIIECH CUJIbI, IEMCTBYIOLIEH HA TEJO B )KUIAKOCTH,
OT Macchl Tena.

4. OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCThH BBITAJIKUBAIOIICH CHIIbI, ACHCTBYIOIIEH Ha
TE€JIO0 B XKHUAKOCTHU, OT 00BbEMA NOTPYKEHHOM B )KUIKOCTb YACTH TEJA U OT IVIOTHOCTH KHUJIKOCTH.

5. KoncTtpynpoBanue apeomeTpa WM KOHCTPYHPOBAHHME JIOJKM U OIpENCIICHUuEe €
Irpy30N0AbEMHOCTH.

Paznea 5. PaGora u MomHocTh. JHEprus.

Mexannueckasi pabota. MOILIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio paBHOBecusl phluara.
[Ipumenenue npaBuiaa paBHOBecUsl pbluara K 0J0Ky. «3o0soToe npaBuio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. KuHetnueckas W moTeHUHalbHas sHeprus. [IpeBpaienue oaHOrOo
BH/Ia MEXaHUYECKOM PHEPTUU B IPYrOM. 3aKOH COXPAHEHHUS SJHEPIUU B MEXAHMKE.

Hemoncmpayuu.

1. [IpuMeprl MPOCTBIX MEXAaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Omnpenenenve pabOThl CHJIBI TPEHUS MpPU pPAaBHOMEPHOM [JBMKEHHHM Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBanue ycioBuid paBHOBECHSI pblyara.

3. N3amepenne KIIJl HakTIOHHOM MIIOCKOCTH.

4. N3ydeHune 3aKkoHa COXpaHEHUsI MEXaHUYECKOM SHEPTUH.

8 KUIIACC

Pa3nen 6. TenioBble iBJIeHMS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOW TEOpUM CTPOSHHUs BelecTBa. Macca u
pasMeppl  atoMOB W MoOJeKyld.  OmnbIThl, MOATBEP)KJAIOIIME  OCHOBHBIC  IOJIOKCHHS
MOJIEKYJIIPHOKHHETHYECKON TEOPHUH.

Mogenu TBEPIOTO, XKUAKOTO W Ta3000pa3HOro COCTOSHUN BemecTBa. Kpucrammueckue u
amopdubie Tena. OObsICHEHHWE CBOMCTB Ta3oB, JKUIKOCTEH M TBEPIBIX TEJI HAa OCHOBE TOJIOKCHHMA
MOJIEKYJIIPHO-KMHETHYEeCKOW Teopun. CMaurBaHUE W KalTWJUIIPHBIC SIBJICHUS. TemioBoe pacuiupeHue
H CKaTHe.

Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHHUS YacTUll. BHyTpeHHss
sHeprusi. CriocoObl U3MEHEHHsI BHYTPEHHEH SHEpruu: TeIuionepenadya u coBepiieHue padotsl. Bumbsl
TeIUIoNepe1ayn: TeIIONPOBOIHOCTb, KOHBEKIIUS, H3TyYCHHUE.

KoanuectBo TemnoThl. YaenapHas TEIIOEMKOCTh BEIIECTBA. T1€IUIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro OanmaHca. [lmaBmeHne M OTBEpJCBAaHHE KPUCTALUTMYECKUX
BEIECTB. YAenbHas TerioTa miaBieHus. [lapooOpazoBanue u konaeHcanus. Mcnapenue. Kunenue.
VYaenpHas Terota mnapooOpa3oBaHMs. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHUS OT aTMOC(HEPHOro
JTaBJICHUS.

Bnaxnocts Bo3yXa.

DHeprus TOIUIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Tpunanune! padotsl TemnoBbix asurareneii KI1J[ teroBoro apuratens. TemnoBsie ABUTraTenu
Y 3allIUTa OKPYXKAIOIIEH CpEeIbl.

3aKOH COXpaHEHUs U MPEBPAIllCHUs] SHEPTUH B TEIUIOBBIX MPOIECCaX.

Jemoncmpayuu.
1. Habmonenne 6poyHOBCKOTO JBIKEHUSI.
2. Ha6monenue nuddysun.

3. Ha6J'IIO,Z[eHI/Ie SIBJICHUI CMa4YuBaHUSI U KalmnuJIJIAPHBIX SIBJICHUM.



4. Habnroenue TerioBoro pacumpeHust Tel.

5. V3meneHne naBiieHus ra3a npu U3MEeHEHHH 00bEMa M HarpEeBAaHUH MIIA OXJIAXKICHHH.
6. [IpaBuna n3mMepeHus TeMepaTypsl.

7. Bunael Tenonepenayu.

8. OxnaxJieHue Npu COBEPLIEHUHN PaOOTHI.

0. Harpepanue nipu coBepieHMN padOThl BHEUTHUMU CUIIAMH.

10.  CpaBHeHME TEMIOEMKOCTEN Pa3IUUYHbIX BELIECTB.

11.  HaOnropeHue KUIEHHUS.

12.  HaOnropeHue MOCTOSIHCTBA TEMIEPATYphl IPU IJIaBICHUH.

13. Mojenu TennoBbIX ABUTaTENEH.

Jlabopamopubvie padomot u onvimel.

1. OmnbITH IO OOHAPYKEHUIO JICWCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.

2. OnpITHI 0 BhIpAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThI 10 HAOTIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEPBIX TEII.

4. Ompenenenue qaBiaeHUs BO3AyXa B OaJUIOHE HITIPHUIIA.

5. OnepIThI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb [aBJIEHHUS BO3JayXa OT €ro o0béma u
HarpeBaHus WM OXJIaKICHUSI.

6. [IpoBepka rumoTe3bl JWUHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKAa KUAKOCTH B
TEPMOMETPUUECKON TPyOKe OT TeMIepaTyphl.

7. Habmonenue m3MeHeHus: BHYTPEHHEW SHEPruu Tejla B pe3ynbTare Teruionepenadyud u
paboTHl BHEIITHUX CHIL.

8. UccnenoBanue siBieHus TeII000MeHa NPy CMENIMBAHUN XOJIOJHON U TOpsiueit BOBI.

0. Omnpenenenre KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON NpH TEMJIOOOMEHE C
HarpeThiM METaNINYECKUM LIHJIUHAPOM.

10. Onpenenenue yaeabHOM TEMIOEMKOCTH BEIIECTBRA.

11. HccnenoBanue nporecca uCnapeHus.

12. Onpenenenre OTHOCUTENBHOM BJIa)KHOCTH BO3/TyXa.

13. Onpenenenue yaeabHOM TEIIOTHI MIJIABJICHUS JIbJA.

Pa3znesn 7. diiekTpruyeckne U MAarHUTHbIE SIBJICHUSI.

DnekTpuzanusa Ten. J[Ba poja sieKTpUYecKUX 3apsAnoB. B3aumoneicTBHE 3apsyKeHHBIX Tedl.
3akon Kynona (3aBUCHMOCTb CHJIBI B3aWMOJEWUCTBUS 3apsDKEHHBIX TEl OT BEJIMYUHBI 3apsAoB U
PacCTOSHUS MEXIY TEJIaMHt).

Onektpuueckoe mnojne. Hanpsok€HHOCTh anekTpuyeckoro mnotist. [IpuHnun cynepno3uuuu
AIIEKTPUYECKHX IMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkrpuueckux 3apsiioB. DIEMEHTAPHbBINA dIEKTpUYeckuil 3apsa. CTpoeHue atoma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHHUS SIEKTPUUECKOTO 3aps/ia.

DONEKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA AJIEKTPUYECKOro TOKa. McToyHMKH
MOCTOSIHHOTO ToKa. JIeHCTBUS 9JEKTpUYECKOTO TOKa (TEMJOBOE, XUMHUYECKOE, MAarHuTHOE).
DNEeKTPUYECKUN TOK B )KHMJIKOCTSIX U ra3ax.

Onekrpuyeckad 1enb. Cuiia Toka. JiaekTpudyeckoe HarpskeHne. ConpoTUBIECHUE TPOBOIHUKA.
VnenbHoe comnpoTuBieHHE BemiecTBa. 3akoH Owma s ywyactka uwenu. [locnepoBarenbHoe u
napajuieJIbHOE COeIMHEHHUE POBOHHUKOB.

PaboTa ¥ MOIIHOCTH 3NIEKTpUYECKOro Toka. 3akoH J[xoyns—JleHua. Dnekrpuyeckue 1enu U
NOTPEOUTENN IEKTPUIECKOi s3Heprun B ObITY. KopoTkoe 3aMbIkaHMe.

[locrositHHbIE MarHuThl. B3aumojnelcTBHE TOCTOSHHBIX MAarHUTOB. MaruutHoe mode.
MaruutHoe mose 3eMid U €ro 3HadeHHWe Uil KU3HM Ha 3emie. Oneit Opcrena. MarHutHoe mnose
UIEKTPUYECKOro TOKa. [IpMMeHeHne 3eKTpOMarHuToB B TEXHUKE. [leiicTBME MAarHUTHOIO IOJIA Ha
IIPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb MOCTOSIHHOTO TOKA. MCIOJIB30BaHUE JIEKTPOABUraTEIed B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneiter ®apaned.  fIBneHne  dnekTpoMarHUTHOM — uHAykuuu.  IlpaBuno  Jlenuna.
OnexrporeHepatop. CrnocoObl TOJTYYEHHUS DJIEKTPUYECKOH HSHEPrUU. JIEKTPOCTAaHLIMM  Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

1. OnexTpusanus Tel.



JIBa poa aNEeKTPUUYECKUX 3aps/IOB U B3aUMOJICHCTBUE 3apSKEHHBIX TEIL.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.

OnexTpocTaTUuecKas NHIYKIHS.

3aKOH COXpaHEHUs FNEKTPUUECKUX 3apsi/IOB.

[IpOBOIHUKH U TUATEKTPUKH.

MoienupoBaHUE CUIIOBBIX JUHHUM 3JIEKTPUUYECKOTO TOJIS.

M cTouHnKH ITOCTOSTHHOTO TOKA.

JIeNCTBHS 3IIEKTPUYECKOTO TOKA.
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10.  DnexTpuyuecKuil TOK B KHUIKOCTH.

1. I"a30BBIit pazps.

12. H3Mepenne cusbl TOKa aMIIEpMETPOM.

13.  H3mepeHue 31eKTPUUYECKOTO HAMPSKEHHUS BOJIbTMETPOM.

14. Peocrar n marazuH cOnpoOTHBIICHHM.

15.  BzaumopeicTBHE MOCTOSHHBIX MarHUTOB.

16.  MopenupoBaHue HEBO3MOKHOCTH pa3JIEIeHUs MOJIFOCOB MarHUTA.
17. MoienupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

18.  OmsIT Dpcrena.

19.  MarnuTHOE 1oJie ToKa. DJIEeKTPOMAarHur.

20. JleficTBHEe MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

21. DIEeKTPOABUTATEND IIOCTOSTHHOTO TOKA.

22.  HccnepnoBanue sIBIICHUA 2JEKTPOMArHUTHON WHTyKIUU.

23. OnbiTel Dapajes.

24. 3aBUCHUMOCTb HaIIPaBJIEHUS MHIYKIIMOHHOTO TOKA OT YCIOBHM €r0 BOSHUKHOBEHHSL.
25. DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.

1. OnbIThI 10 HAOTIOACHUIO 3JEKTPU3AINH T MHIYKIUEH U TPU COMPUKOCHOBEHUH.

2. HccnenoBanue NelCcTBUS SJIEKTPUIYECKOTO TOJISI HA TPOBOJHUKH U AUICKTPUKH.

3. COopxka u mpoBepKa pabOThI AIEKTPUIECKOH SN MOCTOSTHHOTO TOKA.

4. N3Mepenne u peryinmpoBaHie CUIIbl TOKA.

5. N3mepenue u perynnpoBaHie HaMPsHKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYILETO Yepe3 Pe3UCTOP, OT COMPOTHUBIICHUS
pE3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE.

7. OneIThl,  JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  DJIEKTPUYECKOTO  COMPOTUBIICHUS
MIPOBOJIHHKA OT €ro JJIUHbI, TUIOIIAIN MOMEPEYHOT0 CEYSHHs U MaTepHara.

8. [IpoBepka mpaBuiia CIOKEHUS HAMPSHKEHUM MPU MOCIEA0BAaTEILHOM COSAMHEHUU ABYX
PE3UCTOPOB.

0. [IpoBepka npaBuia i CUJIbI TOKA MIPH MAPAILIEIBHOM COSIMHEHUH PE3UCTOPOB.

10.  Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UAYIIETO YePE3 PE3UCTOP.

11.  OmnpeneneHue MOIHOCTH NEKTPUUECKOTO TOKA, BHIICIAEMON Ha pE3UCTOpE.

12.  HccnenoBaHue 3aBUCUMOCTHU CHIIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAMPSHKEHHS Ha
HEM.

13. Omnpenenenue KIIJ[ narpeBarensi.

14.  HccnepoBaHMe MarHUTHOTO B3aUMOICHCTBUS MOCTOSSHHBIX MAarHUTOB.

15.  M3yueHue MarHUTHOTO TIOJIS TOCTOSIHHBIX MAarHUTOB TpU WX OOBEAUHEHUU U
pa3zieNeHun.

16.  HccnenoBaHue OeHCTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17.  OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI B3AaUMOJCHCTBHSI KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIIPaBJICHUS TOKA B KaTYIIIKE.

18.  M3yueHue neiCTBUS MAarHUTHOTO MOJISI HA POBOJAHUK C TOKOM.

19.  KoncTtpyupoBaHHE U U3y4eHHE PAOOTHI AIEKTPOIBUTATEIS.

20.  Hsmepenue KIIJ] anekrponBUraTesibHON YCTaHOBKH.

21. OnbITel MO HCCIEIOBAHUIO SIBJIECHUS 3JIEKTPOMArHUTHOW WHIYKLIWU: HUCCIEI0BAHUE

W3MEHEHUN 3HaueHUs U HaITpaBJICHUS UHAYKIUOHHOI'O TOKA.
9 KJIACC



Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe JaBuxkeHue. MarepuanbHass Touka. Cucrema otrcué€ra. OTHOCUTENBHOCTD
MEXaHUYEeCKOro  JABWKEHUA.  PaBHOMepHOoe  mpsMoiuHenHoe — aBrkeHue.  HepaBHoMepHOe
HpsiMoJIMHENHOE ABMkeHne. CpellHss 1 MTHOBEHHAsi CKOPOCTb Tejla IPYU HEPAaBHOMEPHOM JIBUKEHUHU.

Yckopenue. PaBHOyCKOpeHHOE TpsMoOinHENWHOe BkeHue. CBoOomHoe maneHue. OMBITHI
lNanunes.

PaBHOMepHOe nBMXKEHHME TO OKpyx)HOCTH. Ilepmon m dwacrora oOpamenusi. JluneliHas wu
YIJIOBAasi CKOPOCTH. LIeHTpocTpeMuUTEIbHOE YCKOPEHHE.

IIepBbiii 3akoH Hprotona. Btopoit 3akon Hprorona. Tpermii 3akoH Herotona. IIpuHnmn
CYIIEPIIO3UIIUHU CHUIL.

Cuna ynpyroctu. 3akon ['yka. Cuna TpeHUs: cujia TPEHHUSI CKOJIBXKEHUS, CHUJIa TPEHUS TMOKOS,
Jpyrue BUIbl TPEHMUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TSATOTEHUS. Y CKOpeHHE CBOOOIHOTrO najeHus. [IBukeHue
wa"et Bokpyr Cousnua. IlepBas kocMudeckast ckopocTb. HeBecoMoCTh U eperpy3ki.

PaBHOBecue maTepualibHONW TOUKH. AOCOJIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTo Tena C
3aKpEIUIEHHOM OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTn.

Wmnynec Tena. M3menenune umnyinbca. MMmynbc cuibl. 3aKOH COXpaHEHMs] HMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexannyeckas paboTa ¥ MOITHOCTh. PaboTa cui TsyKecTH, ynpyroctH, TpeHus. CBsi3b SJHEpruu
u pabotel. [loTeHnumanbHas 3Heprus Tena, MOJHATOTO HaJ MOBEPXHOCThIO 3eMiH. lloTeHiumanbHas
JHEprusi ckaroil npyxuHbl. KnHermueckas sHeprus. Teopema O KHHETHYECKOM OSHEPrUH. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPIHH.

emoncmpayuu.
1. Halnronenne MexaHM4eCKOTO JBMKEHUS Tela OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.
2. CpaBHeHME MyTeH M TPACKTOPUN ABMIKEHHS OJHOTO M TOTO € Tela OTHOCUTEIIBHO

Pa3HBIX TEN OTCUETA.

3. H3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEHHOTO IBUKEHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JABUKEHHUS.

5. HaGnronenue nemkeHus Teaa o OKPY>KHOCTH.

6. Habmionenne MexaHM4ecKuX SIBJICHHM, MPOUCXOIAIIMX B cucTeMe oTcuéTa «Tenexkay
pH €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENILHO KabuHeTa (GU3HUKH.

7. 3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MAcChl TeJla U ICUCTBYIOIIEH Ha HErO CHIIBI.

8. Habmronenue paBeHcTBa cujl MPU B3aUMOICHCTBUU TeJl.

0. N3menenue Beca Tena npu yCKOPEHHOM JBUKCHHH.

10. [lepenaua nmnysnbca Ipu B3aUMOICUCTBUU TEJL.

11. [IpeoOpazoBaHust SHEPTUU TTPU B3aUMOICHCTBHH TEJI.

12.  CoxpaHeHHE UMITyJbCa MPU HEYITPYTOM B3aUMOICHCTBUU.

13.  CoxpaHeHue UMITyJbCa IPU A0COTIOTHO YIIPYTrOM B3aWMOICHCTBUU.

14.  HaOmnrogeHue peakTUBHOTO JIBHKEHUSI.

15.  CoxpaHeHHe MEXaHUYECKOI SHEPTUU MTPHU CBOOOTHOM MAJCHUH.

16.  CoxpaHeHHe MEXaHUYECKOM HEPTUU MIPH JBMKEHUU TeNa MO/ AEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoncTtpynpoBanue Tpakra s pa3rOHa U JAIbHEMIIETr0 PaBHOMEPHOTO JBUKEHUS
[IapyKa WU TeTIEKKH.

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJBXEHUS Opycka WM JBIKEHHS MIapuKa IO
HAaKJIOHHOM TJIOCKOCTH.

3. OnpeneneHrue yCKOpPEHHs] Tejla MPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HaKJIOHHOU
MIJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBIKEHUU 0€3
Ha4aJIbHOU CKOPOCTH.

5. [IpoBepka runoTessl: €cIu MpU PaBHOYCKOPEHHOM JIBMKEHHH 0€3 HaualbHONW CKOPOCTH
IYTH OTHOCATCA Kak psiJl HEUETHBIX YHCET, TO COOTBETCTBYIOIINE MPOMEXKYTKHA BPEMEHH OJIMHAKOBBI.

6. HccnegoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJBKEHHS OT CHJIBI HOPMaJIbHOTO

JaBJICHHA.



7. Onpenenenne KodhUITUEHTA TPEHUS CKOJIEKCHHUSL.

8. Onpenenenne KECTKOCTU IPYKUHBI.

0. Omnpenenenue pabOTHl CHUJIBI TPEHUS TNPH PABHOMEPHOM JBIDKEHHM TeJla IO
TOPU30HTAIBHONM OBEPXHOCTH.

10.  Omnpenenenue pabOTHI CHUJIBI YIOPYTOCTH TpPHU TOIBEME Tpy3a C HCIOJB30BAHUEM
HETOIBMKHOTO U TIOJBIKHOTO OJIOKOB.

1. N3ydenune 3aKk0Ha COXpaHEHHUS SHEPTHUH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

KonebarenpHoe paprwkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHWM: TMEpPHOJ, 4YacToTa,
amIuinTyna. MatemaTuuecKkuid U Npy>KUHHBIN MasTHUKU. [IpeBpaiienue snepruu npu koiaedaTeIbHOM
JIBUKCHUMU.

3aryxatomme KosiebaHus. BeiHyxkaeHHble KoseObaHusi. Pe3onanc. MexaHWYecKHE BOJIHBI.
CpoiicTBa MexaHW4ecKHX BOJIH. [IpofonbHBIE M MonepeyHble BOJIHBL. J[IMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHnueckrue BOJIHbBI B TBEPJIOM TeJe, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

Hemoncmpayuu.

Habmronenue xonebaHuii e Mo IEHCTBUEM CHIIBI TSKECTH U CUJIBl YIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha IPYKHUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U pe30HaHCA.

Pacrnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pE30HAHC.

ﬂaﬁopamopubw pabomot u onvimel.
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1. Ompenenenre 4aCTOTHI U IEPHOJIa KOJICOAHNIT MaTEeMaTHIECKOTO MasTHHUKA.

2. Omnpenenenre 4aCTOTHI U IEPHOJIa KOJICOAHUH MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOJEOAHW TMOJBEIICHHOTO K HUTHU Tpy3a OT
JUITMHBI HUTH.

4. HccnenoBanue 3aBUCHMOCTH TIEpHOJA KOJICOAaHWUH MPY)KMHHOTO MAasSTHHKAa OT MAacChl
rpysa.

5. [IpoBepka HE3aBUCHMOCTH NepuoAa KojieOaHUM rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD Tepro/ia KojaeOaHui MPpYy>KMHHOTO MasSTHUKA
OT MAaccChl Ipy3a 1 KECTKOCTHU MPYKUHBI.

7. N3mepenue yckopeHusi CBOOOIHOTO MaICHUSI.

Pa3znen 10. JjieKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE T0JIe. DJIEKTPOMArHuTHbIC BOJIHBI. (CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH.
[IIxana »MeKTpOMarHUTHBIX BOJIH. MICOJIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DnekTpoMarHuTHas nmpupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimel.

1. N3ydeHne cBONCTB 3NIEKTPOMAarHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3nen 11. CBeroBbIe AABJICHUS.

JlyueBas wmopenb cBerta. Mcrtounuku cBera. I[IpsMonmHEiiHOe pacnpoCTpaHEHHE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HHUs CBETA.

[Ipenomnenne cBera. 3akoH mpenomieHUs cBeTa. [lonHOe BHyTpeHHEE OTpa)KEHUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon myded B iuH3e. OnTudeckas cuctema QoroarmapaTa, MEKPOCKOTIA M TEIECKOTa.
I'ma3 kak ontuueckas cuctema. baIn3opykocTs U JalbHO30PKOCTb.

Paznoxxenne Genoro ceera B crnekTp. OmnbiTel HptoToHa. CnokeHUE CHEKTPaTbHBIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

1. [IpsiMonMHENHOE pacTIPOCTPAHEHHUE CBETA.



2. OtpaxeHue cBeTa.

3. [Tomy4yenne n300pa’keHMit B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

4. [Ipenomnenue cera.

5. OnrudecKkuii CBETOBOI.

6. Xox mydeii B coOuparoiieit TuH3e.

7. XoJ JIydel B pacCenBaroLeH JIH3E.

8. [Tonyyenue n300paskeHU C MOMOUIBIO JTUH3.

0. [IpuHnun neiictBus gporoanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10.  Mogensb rnasa.

1. Paznioxxenne 6esroro cBeTa B CIIEKT.

12. [Toygenue 6e10ro cBETa MPH CIOKESHUU CBETA PAa3HBIX I[BETOB.

Jlabopamopubvie pabomot u onvimel.

1. NccnenoBanue 3aBUCUMOCTH yIJla OTPaXE€HUSI CBETOBOTO JIyya OT yrija MaJeHusl.

2. N3ydenne xapakTepuCTUK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.

3. WccnenoBanue 3aBUCHMOCTH YIJla MPEIOMIJIEHUs CBETOBOTO JIyya OT yrJia MaJeHHsl Ha
IPaHULIE «BO3LyX—CTEKIION.

4. [Tony4yenue n300pakeHHI ¢ TOMOIILI0 COOMPAOIIEH JTUH3HI.

5. Omnpenenenre POKYCHOTO pACCTOSTHUS U ONITHYECKOU CHJTBI COOMPAIOIIEH JINH3BI.

6. OMBITHI TTO Pa3JI0KEHUIO OETIOTO CBETa B CIIEKTD.

7. OnbBITEl 1O BOCTIPHUATHIO I[BETA TPEJAMETOB TNPH WX HAOIIOJCHWH Yepe3 I[BETOBBIC
(GWIBTPBIL.

Pasznen 12. KBanToBble siBJIeHMS.

OneiTel Pe3depdpopaa u mmanerapHas mMoiens atomMa. Mogens atoma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie ClIEKTPHI.

PamnoaktuBHOCTH. Anb(a, OeTa- u ramma-usnydenus. CtpoeHne aToMHOro sijapa. HykimonHas
MOJIENIb aTOMHOTO sAnpa. M3otonsl. PagnoakTuBHbele npeBpamieHus. llepron nosypacnaga aTOMHBIX
Anep.

SnepHbie peakinuu. 3aKOHBI COXPaHEHHUs 3apsiIOBOTO MU MAacCOBOTO YHCEN. DHEPrusi CBS3U
aToMHBIX sifep. CBA3b Macchl M 3Hepruu. Peakuuu cuHTe3a m aeneHus saep. VcrouHuku sHepruu
CouHIia 1 3BE3]1.

AnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3IyYEeHUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrexTpbl U3Ty4eHHUs U TOTJIONICHUSL.

2. CrekTphl pa3IuyHbIX Ta30B.

3. Cnekrtp Bogopoa.

4. Hab6nronenue tpekoB B kamepe BuibcoHa.

5. PaGota cuérunka HOHM3UPYIOMINX U3TYyYCHHI.

6. Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJIYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. HabmroeHue CriomHbIX U JIMHEWYaThIX CIEKTPOB U3JIy4EHUSI.

2. HccnenoBanue TpeKOB: HM3MEPEHUE SHEPTrUU YACTUIIBI 10 TOPMO3HOMY IyTH (IO
dhoTtorpadusim).

3. W3mepeHne paanoakTUBHOTO (OHa.

IToBTOpPHTENIBLHO-00001A0IIINI MOTYIb.

[ToBTOpUTENBEHO-0000IIAIONINIT MOAYIb NpeAHAa3HAYeH JUIS CHUCTEMaTH3alMu U 00O0OIIeHUs
MIPEIMETHOTO COJIEPKAHHUS U ONbITa JEATEIbHOCTH, MPUOOPETEHHOrO NMPU M3YYEHUHM BCErO Kypca
¢u3uKy, a Takke JIA MOJrOTOBKM K OCHOBHOMY TOCYJAQpPCTBEHHOMY 3K3aMeHY Mo (U3UKe JUis
oOyyaronuxcs, BBIOpaBIIMX 3TOT y4eOHbIN peIMeT.

[Ipu u3y4eHnu JaHHOTO MOJYJNS PEANU3YIOTCS M CUCTEMAaTH3UPYIOTCS BUJIBI JISITEILHOCTH, Ha
OCHOBE KOTOPBIX OO0ECIeUMBAETCS JOCTHKEHHE NPEAMETHBIX M METalpeJMETHBIX IJIaHUPYEeMBIX
pe3yiabTaToB 00yueHHs, (HOpPMHUpPYETCS €CTeCTBEHHOHAy4Hasi I'PaMOTHOCTh: OCBOEHHE Hay4HBIX
METOJIOB MCCIIEJOBAHUS SABJICHUN MPUPOJIBI U TEXHUKH, OBJIAIEHUE YMEHUSIMU OOBACHATH (PU3UUECKUE
ABJICHUsI, TPHUMEHASA NOJYYEeHHBIE 3HAHUS, pellaTh 337a4d, B TOM YHCIE KayeCTBEHHbIE U
SKCTIIEpUMEHTANIbHBIE.



[IpuHUMNIHAIBEHO AEATEILHOCTHBIN XapakTep JaHHOTO pas3jena peaan3yercs 3a c4€T TOro, 4To
06yan0H1Hec;1 BBIIIOJIHAIOT 3alaHus, B KOTOPBIX UM MPCAJIaracTcCsi:

Ha OCHOBC IIOJIYYCHHBIX 3HAaHUHN pacrio3HaBaTb U HAY4YHO 00BACHSITE (I)I/ISI/I‘-IeCKI/Ie SABJICHHUS B
OKpY’KaloLEl NPUPOJIE U MOBCEAHEBHON KU3HU;

HCII0JIb30BATh HAYYHBIC MCTOABI HCCICIOBAHUA (bl/ISI/II-IeCKI/IX HBHCHHﬁ, B TOM 4YHCJIC IJId
MMPOBCPKU TUIIOTE3 U MOJTYUCHUSA TCOPECTUICCKUX BBIBOAOB,

OOBSICHSATH HAay4YHBIC OCHOBBI HanOoJIee BaKHBIX I[OCTI/DKGHI/H\/JI COBPCMCHHBIX TGXHOJIOFI/If/'I,
HaAIpuMep, HNPAKTHYCCKOTO MCIIOJIb30BaHUA PA3JIMYHBIX HMCTOYHHUKOB OSHCPrud Ha OCHOBC 3aKOHA
MMpeBpaliCHUA 1 COXpPaHCHHA BCCX N3BCCTHBIX BUI0B OHCPIUH.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA IMPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OGPA30BAHUSA

N3ydyenne ¢pu3nku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl HAIPaBJIEHO HA JOCTUKEHHE
JIMYHOCTHBIX, METAIPCAMETHBIX U NPCIMETHBIX O6pa3OBaTCJ'[BHI)IX PE3YIbTATOB.

B pesynbraTe nzydenus pusuku Ha ypoBHE OCHOBHOIO 00111ero oOpa3oBaHus y oOydarouierocs
OyayT cOpMHUPOBAHBI CIEIYIONINE JIMYHOCTHBIE PE3YJIHTATHI B UACTH:

. 1) naTpHOTHYECKOr0 BOCTIMTAHUS:

. - TpOSIBIICHME HWHTEpEca K HUCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
¢buznuecko HayKu;

. - IICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

. 2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

. - TOTOBHOCTh K AaKTUBHOMY Yy4YacTHIO B OOCYXJEHHU OOIIECTBEHHO 3HAYMMBIX M
ATUYECKUX MPOOIIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUN (PU3UKY;

J - 0CO3HAHHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

° 3) acTeTM4YeCKOr0 BOCIIUTAHMS:

. - BOCIpPHUSTHE JCTETUYECKHMX KadecTB (PU3MUECKOW Hayku: €€ TapMOHHMYHOIO
ITOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TJTAKOHUYHOCTH;

. 4) IEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

. - OCO3HAHUE LIEHHOCTH (PU3NUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONICH KyJIbTYpHI;

. - pa3BUTME HAyyHOH JIOOO3HATENBHOCTH, MHTEpeca K  HCCIEIOBATEIbCKOM
NEeSTENbHOCTH;

. 5) popMupoBaHus KYJbTYPHI 310POBbS 1 SIMOIMOHAJIBLHOI0 0JI1ATrONOJYy U

. - OCO3HAHME LIEHHOCTU 0e30MacHOro0 00pa3a *HU3HU B COBPEMEHHOM TEXHOJOTUYECKOM

MHUPEC, BAXKHOCTH IIPABUJI 0e301macHOTO MOBEACHHS Ha TPAHCIIOPTE, HAa AOporax, € SJICKTPUYCCKUM H
TCIIJIOBBIM O60py,HOBaHI/IeM B JOMAIITHUX YCJIIOBUAX;

° - c(OpMUPOBAHHOCTh HaBbIKa peduieKCHM, MPHU3HAHHE CBOEr0 IpaBa Ha OLIMOKY U
TaKOro e MpaBa y APyroro 4eJoBeKa;

° 6) TPy10BOr0 BOCIIUTAHHA:

° - QaKTUBHOE Yy4YacTHe€ B pEUICHHMM NPAKTHYECKUX 3adady (B paMKax CEeMbH,

00pa3oBaTeNbHON OpraHu3aliy, ropojaa, Kpas) TEXHOJOTHYECKOW U COLMAIbHOW HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U GU3NIECKUX 3HAHUH;

o - UHTEpeC K MPaKTHYECKOMY U3y4EHHI0 podeccuil, CBSI3aHHbBIX C (PU3UKOM;
o 7) 3K0JIOrH4YecKOro BOCIIUTAHMSA:
J - OpHMEHTalMs Ha NMpUMEHEHUe (U3NYECKUX 3HAHMU Ul pelleHus 3anad B obiacTu

OKpYXarolllel cpeabl, IJIaHUPOBaHUS NOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUM IS
OKpYXaIoIlEel Cpeibl;

o - OCO3HaHUE III00ATBHOTO XapaKTepa 3KOJOTHUECKUX MPoOeM U MyTel UX pelieHus;
J 8) ajanTanmu K M3MEHSIOLUMCSH YCJIOBHAM COLNMAJIBHON U PUPOIHOM Cpe/bl:
. - MOTpeOHOCTh BO B3aUMOJICWCTBUU TPHU BBINOJHEHUH HCCIEAOBAHUA M IPOEKTOB

(bH3PI“ICCKOﬁ HaIpaBJICHHOCTU, OTKPBITOCTH ONBITY U 3HAHUAM APYTIHUX;
L4 - HOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUICCKYIO NCATCIIbHOCTD,



J - TOTPeOHOCTHh B ()OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie (popMyIHpOBaTh UICH,
MOHATHS, TUIIOTE3bI 0 (PU3MYECKUX 0OBEKTaX U SIBICHUSX;

o - OCO3HaHUE JePHUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

o - IJJAHUPOBAHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUM;

. - CTpEeMJICHHE AaHAJM3UPOBATh W BBIABIATH B3aWMOCBSI3M TPHUPOJBI, OOIIECTBA HU
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NIECKUX 3HAHUMH;

o - OLICHKA CBOMX JCUCTBHH C y4ETOM BIIMSIHHMS Ha OKPYXKAIOIIYIO CPely, BO3MOXKHBIX

rJ100aJIBHBIX TTOCJIEACTBUHA.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBOGHUS IPOrpaMMBI 10 (U3UKE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus y
oOyuvarorierocst  Oynyt  chopMUpOBaHBI ~ MeTampeAMeTHble  Pe3yJbTaTbl,  BKJIIOYAIONINE
M03HaBaTe/IbHbIE YHUBEpPCaJIbHbIE yUeOHbIE NEHCTBUS, KOMMYHUKATHBHBIE YHUBEPCAJIbHbIE yuyeOHbBIE
NeNCTBUS, peryJIsTUBHbIE YHUBEpCAIbHbIE YueOHbIE EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHbLIC yqeﬁﬂue JelCcTBUS
ba3oBble Jornveckue AelcTBUS:

. BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SBJICHUI);

. YCTaHaBIIMBATh CYIIECTBEHHBIM MpPU3HAK KiacCU(PUKAIIMHN, OCHOBaHMS AJisi 00001eHNs
Y CPaBHEHHS,;

. BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEUMSI B pacCMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJIOIEHUSX, OTHOCALIUXCS K (PU3NUECKUM SIBIIEHUSIM;

. BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M NPHU H3Y4YE€HUU (U3UYECKUX SBJICHUNH U

MIPOLIECCOB, JeNaTh BBIBOJBI C MCIIOJIB30BAHMEM JE€AYKTUBHBIX M HHAYKTHUBHBIX YMO3aKIIOUEHUH,
BBIJIBUTaTh TUIIOTE3bI O B3AUMOCBS3SIX (U3NYECKUX BETUUHH;

. CaMOCTOSITEIHHO BBIOMPATh CIIOCO0 peleHus y9eOHoM Gu3ndeckoi 3a1aun (CpaBHEHUE
HECKOJIbKMX BapUaHTOB peUIeHHs, BBIOOp Haubosiee MOAXOAAIIEr0 € YYETOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebCcKHe 1eHCTBUA:

J KCII0JIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;

J MIPOBOJUTH MO CAMOCTOSTEIBHO COCTABICHHOMY IJIaHY OIBIT, HECIOXKHBIA (PU3UUECKUI
AKCIIEPUMEHT, HEeOOJIbIIIOE HCCTeI0BaHne (PU3UUYECKOTO SIBICHHUS;

o OIICHUBATh HAa NMPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIINIO, MOJYYCHHYIO B XOJI€
WCCIIETIOBAHUS W SKCIIEPUMEHTA;

. CaMoCTOSITENIbHO  (popMmynupoBaTh  0000IIEHHMS ¥  BBIBOJABI IO  pe3yibTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,

. MIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX MPOIIECCOB, a TAKKE

BBIJIBUTaTh MIPEIIOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

. MPUMEHSATh PA3JIMYHbIC METOJbI, MHCTPYMEHTHI W 3allpOChl TPHU TMOHMCKE M OTOOpE
WHGOPMAIIMY WK TAaHHBIX C YIETOM MPEIUIOKEHHON yueOHOM (PU3UYECKOH 3a/1auu;

° aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHGOPMAIUIO PA3IUYHBIX
BUJIOB ¥ JOPM TpEACTABICHUS;

. CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJbHYIO (QOpMYy MpeAcTaBlieHUus HHoOpManuud U
WTIOCTPUPOBATH peIllaeMble 33/1a4ll HECIOKHBIMH CXEMaMH, AMarpaMMaMH, WHOW rpadukoil u ux
KOMOWHAILUSAMU.

KoMMmyHuKaTHBHBIE YHUBEpPCcAJIbHbIE y4eOHbIe el CTBHUS:

° B XoJe oOCyxIeHHs y4yeOHOro MaTepuaia, pe3ylbTaToB IJa0OpaTOpHBIX pPadOT u
MIPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYX/aeMOi TEMBbI U BHICKA3bIBATh UJICH, HALICTICHHBIC HA
pelieHne 3a1a4uu U o iiepKaHue OIarokenaTenIbHOCTH OOIICHUS;

° COTIOCTAaBJATh CBOM CYXKICHHS C CYXACHUSMH JPYTUX YYaCTHUKOB JHAJIOTa,
0OHapyXHBaTh pa3IU4YMe U CXOACTBO MO3UIIHIA;



J BBIPa)KaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U IMChbMEHHBIX TEKCTAX;

o nyOJIMYHO  TPEACTABIATH  PE3YJIbTaThl  BBIMOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KcIIeprMeHTa, UCCIICAOBAHMS, TPOCKTA);

J MOHUMATh U UCTIOJIH30BAThH MPEUMYILECTBA KOMAaHAHOM M MHIAMBUIYAIbHOM paboTHI IpU
peleH KOHKPETHOU (PU3NYECKOil MpoOIeMbl;

o NPUHUMATh IeJIM COBMECTHOW JESATENbHOCTH, OPraHU30BHIBATH ACUCTBHUS MO €€
TOCTIDKEHHUIO: paCIpeNieNiaTh pPOJId, OOCYKIAaTh NPOIECCHl W Pe3yibTaThl COBMECTHOW paboTHI,
0000111aTs MHEHHUS HECKOJIBKUX JIFOIEH

. BBINIOJIHATh CBOIO 4YacThb pPabOThI, AOCTUIas KayeCTBEHHOI'O pe3ysibTaTa IO CBOEMY
HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C JPYTHMMH YJICHAMHA KOMAaH/IbI;
o OIICHMBATh Kaue€CTBO CBOErO BKJIAJa B OOLIUI IPOAYKT IO KPUTEPUSAM, CAMOCTOSITEILHO

chopMYyITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUSI.

PerJIHTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁl—lble JaeicTBHUA

Camoopranu3anusi:

o BBISBJIATH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMIHUX Ul PEUICHUS
(buznuecKux 3HaHM;

o OPUEHTHUPOBATHCSI B PA3JIMUYHBIX IMOAXOJAX TPHUHATHS PpEIIeHUH (WHAUBUIYAIBHOE,
MIPUHSATHUE PEIICHHSI B TPYIIE, MIPUHITHAE PEIICHUI TPYIIOi);

. CaMOCTOSITEIIEHO COCTABIISITH QITOPUTM pEHICHUs (PU3MUECKOW 3alaud WM TUTaHa

UCCIIEIOBAaHUS C YYETOM HMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh
MpeAJIaracMble BapUaHThl PEIICHU;

. JIeaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

° JaBaTh aJIEKBaTHYIO OIICHKY CUTYAIlMU U TIpeJiaraTh IiiaH e€ N3MEHEHNS,

° OOBSCHATH MPUYMHBI TOCTKCHUS (HETOCTIKEHUSI) pe3yIbTaTOB JEATEILHOCTH, 1aBaTh
OIIEHKY MPUOOPETEHHOMY OTIBITY;

° BHOCHUTHh KOPPEKTHBBI B JCATEIHHOCTH (B TOM YHCJIE B XOJ BBITIOJHEHUS (PU3UUECKOTO

HUCCICOJOBaHUA HIIN HpOCKTa) Ha OCHOBE€ HOBBIX O6CTO$IT€J'II)CTB, N3MCHHUBIINXCSA cmyaunﬁ,
YCTaHOBJICHHBIX OI_HI/I6OK, BO3HHUKIIHNX pr,Z[HOCTeﬁ;

J OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEJI U YCIOBUSIM;

o CTaBUTh ce0s Ha MECTO JPYroro 4eioBeKa B XOJie CIOpa WIN JUCKYCCUU Ha HAYYHYIO
TEeMy, IOHUMaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYTOTo;

J MpHU3HaBaTh CBOE MpaBO Ha OMMOKY MNpU pelleHud (QU3MYecKux 3ajad Wid B

YTBCPKACHUAX HA HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

NPEJMETHBIE PE3YJIbTATbBI

K xoHumy oOydyeHus B 7 KJjacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpakaTb c(GOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHHUI:

J UCIOJb30BaTh MOHATHS: (U3MYECKUEe M XHUMHUYECKHE SIBJIICHUs, HaOJIIO/EeHueE,
9KCIEPUMEHT, MOJ€Nb, TUIOTE3a, €AWHULBI (PU3NYECKUX BEJIWYHMH, aTOM, MOJIEKYyJa, arperaTHbIe
COCTOSIHMSI BellecTBa (TBEpHIOE, KUAKOE, ra3000pa3HOE), MEXaHWYECKOoe IBM)KEHUE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSMOJMHEHHOE), TPAeKTOPHs, paBHOJEHCTBYoIIas cuia, aAedopMmaius (ymnpyras,
IUTACTHYECKasi), HEBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

J pa3nuyath sBiIeHUs (Au¢Qy3us, TEIIOBOE ABMKEHHE YacTHUI] BEIECTBA, paBHOMEPHOE
JBUKECHHUE, HEPABHOMEPHOE JIBUKEHHUE, MHEPLUS, B3aUMOJICHCTBUE TEJ, PABHOBECHUE TBEPIBIX TEN C
3aKpEIJIEHHOW OCBIO BpallleHHUs, Nepelada JaBICHMsI TBEPIABIMHU TEIaMH, JKUIKOCTAMM WM Ta3aMi,
aTMoc(epHOe JaBJeHUE, IUIaBaHUE Tell, MPEBpAIEHUS MEXaHHMUECKOW PHEPruu) MO OMHCAHUIO HUX
XapaKTepHBIX CBOMCTB U Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SIBICHHE;

J pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PM3UUECKUX SBICHUM B OKpYXaloIleM MUpE, B
TOM 4YHcie (U3NYECKUE SIBICHUS B IPUPOJE: MPUMEPHI IBMXKEHHS C PA3IUYHBIMU CKOPOCTSIMHU B
KUBOW M HEXXHMBOH NMpHpOJE, NeWCTBUE CUIIBI TPEHUS B MPUPOJE U TEXHUKE, BIMSIHUE aTMOC(HEpPHOro
JaBJIeHUs] Ha JKMBOW OpraHu3M, IUIaBaHHWE PBIO, pplYard B TeJie YeJOBEKa, NMPH ITOM MEPEeBOAUTH



MPAaKTUYECKYIO 3aJady B Y4eOHYIO, BBIICNATH CYLIECTBEHHBIE CBOMCTBa (NMPHU3HAKH) (HU3MUECKUX
SIBJICHUI;

J OTNMCBHIBATH U3YyYCHHBIE CBOMCTBA TENl U (U3MUECKHUE SIBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEOHSSI CKOPOCTh, CHJIa
yIPYroCcTH, CUJa TSDKECTH, BEC Tela, CUJla TPEHUs, AaBlieHHE (TBEPIOTO Tela, JKUIKOCTH, ras3a),
BBITAJIKMBAIOIIAS CUJIA, MEXaHNYECKash paboTa, MOLTHOCTb, TJICYO CHJIbI, MOMEHT CHJIbI, KOO(P(PHUIIUEHT
MIOJIE3HOTO JEMCTBUSI MEXaHU3MOB, KUHETHMYECKas M IOTEHLMAJIbHAs DSHEPrus), NpU OMNHCAHUU
MPAaBUIBHO TPAKTOBATH (PM3WUYECKUN CMBICI HCIIOJIB3YEMBIX BEJIHYWH, UX O003HAUYECHUS M €AMHUIIBI
(GU3NYEeCKUX BEIMYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYHHY C
JIPYTrUMH BETMYNHAMH, CTPOUTH TPaQUKH N3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BETNYHH;

J XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUECKUE SIBICHUS U IPOLIECCHI, UCII0JIb3YS MTpaBUIIa
ClIOXKeHMsI cui (BIOJb OJHOW mpsAMOM), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBHIIO
paBHOBecHsl phluara (0J0Ka), «30JI0TO€ MPABUJIIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MeXaHU4ECKOU
SHEpPruM, MpHU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alMChIBaTh €0 MaTeMaTUYECKOe
BBIPAKEHUE;

J O0O0BACHATh (pU3MUECKUEe SBJIEHUS, IMPOLECChl U CBOWCTBA TeJl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluil MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH MPUYUHHO-CIIEACTBEHHBIE
CBSI3U, CTPOUTh OOBSICHEHHE W3 1—2 JOrMYecKHux IIaroB ¢ ONOpoil Ha |—2 H3y4yeHHBIX CBOMCTBA
(bU3UYeCKuX SIBICHUH, (PM3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pematy pacu€THble 3afaud B 1-2 JeMCTBUS, HUCHONB3YS 3aKOHBI U (OPMYIIbI,
CBs3bIBaIOIIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHallM3a YCJIOBHS 3a/layMl 3alMChIBaTh KpaTKOe
yCIIOBHE, TOJCTABIATH (PU3MUECKHe BENUYMHBI B (GOpPMYJIbl U HPOBOAUTH pPacuéThl, HAXOJWUTH
CIpaBOYHbBIE JIaHHbIE, HEOOXOAUMBIE ISl pelIeHusl 3ajjay, OLEHUBATh PEATUCTUYHOCTh MOTYYEHHON
(hbMBUYIECKON BEITUYHHBL;

. pacro3HaBaTh MpOOJIEMBI, KOTOPbIE MOYKHO pPELIUTh IpPH MOMOIIM (U3NYECKUX
METO/IOB, B OIIMCAHUU UCCIIEI0BaHMs BBIACIATH NIPOBEPAEMOE MPENNOI0KEHNE (THIIOTE3Y), pa3Indarh
U MHTEPIPETUPOBAThH MOTYYEHHBIN pe3yabTaT, HAXOAUTh OIIMOKU B XOJ€ OIIBITA, JIeaTh BBIBOABI 110
€ro pe3yibTaram;

o MIPOBOJIUTH OMBITHI MO HAOMIONCHUIO (PU3MYECKUX SBJICHUHA WM (PU3MUECKHX CBOICTB
TeNn: (OPMYIHUPOBATE IPOBEPAEMBbIEC IPEAINOJIOKEHHs, COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyZ0BaHUs, 3aUChIBATE XO/1 ONbITAa U (POPMYIUPOBATH BBIBOIBI;

. BBITOJIHATD NPSIMbIE U3MEPEHUsI PAacCTOSIHUA, BPEMEHHU, Macchl Tena, 00bEMa, CUIIbl U
TEeMIepaTypbl C MCIOJIb30BAHMEM AHAJIOTOBBIX W LU(POBBIX NPUOOPOB, 3aNUCHIBATh I[OKA3aHUS
IpUOOPOB ¢ YUETOM 3aJJaHHOHN aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUI;

. IIPOBOJIUTh MCCJIEIOBAaHNUE 3aBUCUMOCTH OIHON (PU3MUECKOM BEIUYMHBI OT JIPYroul c
UCIOJb30BAHUEM NPAMBIX H3MEPEHUH (3aBUCHUMOCTU IIyTH PaBHOMEPHO JABMIXKYIIErocs Telaa OT
BPEMEHHU [IBIDKEHUS Teja, CHJIbI TPEHUs CKOJBKEHUsS OT Beca Tejla, KauecTBa 0OOpabOTKU
MIOBEPXHOCTEH TEl M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAM CONPUKOCHOBEHMS TEJl, CHIIbI
YIPYTOCTH OT YAJIMHEHUS NPYXUHbI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa NOrpyKEHHON YacTH Tena U
OT IUIOTHOCTH HJIKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTU Tejla, OT TJYOHWHBI, Ha KOTOPYIO
MOTPYKEHO TeJo, YCIOBUHM IJIaBaHMs Tell, YCIOBUH paBHOBECHs pbluara M OJIOKOB), y4aCTBOBATh B
IUTAHUPOBAaHUM Y4EOHOI'O HCCIIeI0BaHMsI, cOOUpaTh YCTAHOBKY U BBINOJIHATH U3MEPEHUs, CIeays
NIPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PE3yabTAThI MOJTY4YCHHON 3aBUCUMOCTH (PU3NYECKUX BETMUUH B
BUJIE MTPEUIOKEHHBIX TaOIUI] ¥ TpaUKOB, JeTIaTh BBIBOBI 110 pe3yIbTaTaM HCCIEI0BAHHUS;

o MPOBOJIUTh KOCBEHHBbIE M3MEpPEHMs (PU3NYECKUX BENUYMH (IJIOTHOCTh BeIECTBa
KUAKOCTH M TBEPAOIO TEJa, CUJA TPEHUS CKOJBXKECHMS, NABICHHE BO3[yXa, BBHITAIKUBAIOLIAs CHJIA,
JeUCTByIOIIasi Ha TMOTPY)KEHHOE B JKUAKOCTh TeNO, KOA(P(UIMEHT MOJIE3HOro AEHCTBHUS MPOCTBIX
MEXaHU3MOB), cJelyd NpPeJIO)KEHHOM MHCTPYKIMU: TIpU BBIMNOJIHEHUM U3MEpeHuil coOuparh
9KCIEPUMEHTAIbHYIO YCTAHOBKY Y BBIUNCIIATH 3HAUEHUE UCKOMOW BEJTMYMHBI;

J coOmoaTh TMpaBWiIa TEXHUKU Oe30macHOCTH Ipu  pabore ¢ JabopaTOpHBIM
obopynoBaHueMm;



. yKa3bIBaTh TPUHIUIBI JCHCTBUS TNPUOOPOB W TEXHUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAFOIINECS COCYbI, OapOMETp, phlyuar, MOJABHKHBIA U HETOIBHKHBIN
0JI0K, HAaKJIOHHAS MJIOCKOCTB;

. XapaKTepU30BaTh MPUHIUMBI JCHCTBUS M3YYCHHBIX MPUOOPOB U TEXHHUUYECKUX
YCTPOMCTB C ONOpPOM Ha WX ONUCaHUA (B TOM YHCIE: MOJAIIMIHUKH, YCTPOMCTBO BOJONPOBOJA,
TUAPABIMYECKHUI Mpecc, MaHOMETP, BHICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCIOJIb3Ys 3HAHUS O
CBOMCTBaX (PM3HUYECKUX SBIICHUH U HEOOXOAUMBIE (PH3UICCKHE 3aKOHBI U 3AKOHOMEPHOCTH;

. MPUBOJUTh TMPUMEPHl  (HAXOAWUTh HMHPOPMAIMIO O TMpPHUMEpax) MPAKTUIECKOTO
WCIIOJIb30BaHUs (PU3UUYECKUX 3HAHWI B MOBCEAHEBHOM >KM3HU I oOecrieueHusi 0€30MacHOCTU TPH
oOpaleHny ¢ TMpuOOpaMu U TEXHUYESCKUMH YCTPOWCTBAMHU, COXPAHCHHSI 3JIOPOBBS M COOJFOJICHUS
HOPM 3KOJIOTMYECKOTO MOBEACHUS B OKPYKAIOLIEH CPEae;

. OCYIIECTBISATh OTOOP HMCTOYHUKOB HH(oOpMmanuu B MHTEpHETE B COOTBETCTBHH C
3a/IaHHBIM TIOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUM U MYyTEM CPaBHEHUS Pa3IMUHBIX
HWCTOYHUKOB BBIJICIATh HWHGOPMAIMIO, KOTOpas SIBJISETCS MTPOTUBOPEYMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOI;

. WCIIOJIb30BaTh MPH BBIMOJTHEHUU YYEOHBIX 33/JIaHUM HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
(bMBUYECKOTO COJACpXKaHUA, CIPABOYHBIC MaTepuaibl, pecypchl ceTu WHTepHeT, BianeTh npuémamu
KOHCTIEKTHPOBAHUS TEKCTa, TpeoOpa3zoBanusi THPOPMAIIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO;

. CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHhbMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
HWCTOYHUKOB HH(pOpMannud (PU3NYECKOTO COJEp)KaHMs, B TOM YHCIE MYyOJIWYHO JejaTh KpaTKHe
COOOIIEHHS O Pe3yabTaTaX MPOCKTOB MM YIEOHBIX UCCIICIOBAHHM, P TOM TPaMOTHO HCTIOJIb30BaTh
M3Yy4YEHHBIN TOHATHIHBIN ammapaT Kypca (PU3uKH, COMPOBOXK/IATh BHICTYIJICHHE MTPE3CHTAIINECH;

. TIPU BBIMOJTHEHUN YYEOHBIX MPOEKTOB W HCCICIOBAHUN PACTIPENCISITh 00S3aHHOCTH B
rpynmne B COOTBETCTBUM C INOCTABJICHHBIMH 33Ja4aMHM, CICAUTh 3a BBINOJIHEHUEM ILIaHA JCHCTBUH,
a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/ B JAESITEILHOCTD TPYIIIBI, BBICTpaUBaTh KOMMYHUKATUBHOE
B3aMMO/ICIICTBHE, YYUTHIBAsI MHEHHE OKPYKAFOIIMX.

K konmy oOyuenuss B 8 kJjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

. WCIIOJIb30BATh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAJUIMUECKHWE U aMOop(dHbIE Tea, HACHIIIEHHBIH U
HEHACBIICHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIus, TEIIOBOM JBUTATEb,
JJIEMEHTApHBIA  AJEKTPUYECKUM 3apsf, JJIEKTPUYECKOE TMOJie, NPOBOJHUKH U JUAJIEKTPHUKH,
MTOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

. pa3nuuath sBJIEHUS (TEIUIOBOE pacIIMpeHHe M CaThe, TeIuvlonepenaya, TEIIOBOe
paBHOBECHE, CMAuMBaHWE, KaNWUIAPHbIE SBJICHUS, HWCHOApeHUE, KOHJACHCALMs, IUIABJICHUE,
Kpuctaym3anus (OTBepAEBaHME), KHUIIEHHE, Terulonepenadya (TeIIONPOBOAHOCTb, KOHBEKIIUS,
U3ITyYeHHE), DIEKTPU3AIUS TN, B3aUMOJICHCTBUE 3aps/I0B, ICHCTBUS ANEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJCHCTBHE MAarHUTOB, ACMCTBME MAarHUTHOIO IIOJII Ha IMPOBOJHHUK C TOKOM,
AIIEKTPOMArHUTHAsT WHAYKIHWS) IO ONUCAHUI0 UX XapaKTePHBIX CBOIMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX J1aHHOE (PU3NYECKOE SIBIICHUE;

. pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PM3MUECKUX SBICHUI B OKpPYXKAIOIIEM MUpE, B
TOM 4Hciie PU3NYECKHE SIBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHXKEHUE U KAMWIUISIPHBIC SBJICHUS B
MpHUpoje, KPUCTAUIBI B Tpupoje, u3nydeHue ComHIA, 3aMep3aHrue BOJOEMOB, MOPCKHE OpH3BI,
oOpa3oBaHUE pOCHI, TyMaHa, MHES, CHEra, JJIEKTpUYECKUE SBICHHUS B aTMoc(epe, SIeKTPUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Ipei] MOIOCOB, POJIb MATHUTHOTO TOJIS AJIS KU3HU Ha
3emiie, MOJSIPHOE CHUSHUE, TPU 3TOM IMEPEBOJIUTH MPAKTUYECKYIO 33Jady B Y4eOHYIO, BBIICIATH
CyIIIECTBEHHBIE CBOICTBA (MIPU3HAKN) PU3NIECKUX SIBICHUNA;

. OTIMCHIBATh U3yYEHHBIC CBOMCTBA TN W (DU3MUYECKUE SBIEHUS, UCIIONB3Ys (DHU3HUECKUe
BEJIMYUHBI (TeMIepaTrypa, BHYTPEHHSSI SHEprusi, KOJHUYECTBO TEIUIOTHI, Y/AENbHAs TEMIO0EMKOCTh
BEIECTBA, Yy/AeNbHAsl TEIUIOTAa TUIABIICHHS, YAETbHAas TEIUIOTa MapooOpa3oBaHUs, yIeNbHAs TEMIOTa
CrOpaHMsl TOIUTMBA, KOX(PQOUIMEHT TMIOJIE3HOTO JIEHCTBUS TEIUIOBOW MAIMHBI, OTHOCHTEIbHAS
BJI&YKHOCTh BO3/yXa, dJIEKTPUUECKUI 3apsifl, CUJIa TOKA, SJIEKTPUUYECKOE HANPSKEHUE, COMPOTUBICHUE
MIPOBOJIHHKA, yIEIbHOE COMPOTHUBIICHUE BEUIECTBA, padOTa U MOIIHOCThH AIIEKTPUYECKOTO TOKA), MPHU



ONMMCAaHUM TPABWIIBHO TPAKTOBATh (PU3MUYECKHH CMBICI HCIIOJB3YEMbIX BEIUYMH, 0003HAuCHHS M
eIMHUIB! (PU3NYECKUX BEIWYHH, HAXOAUTh (DOPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUUHY
C IpPYTUMU BEJIMYMHAMH, CTPOUTH TPAPHUKH U3YUYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEIUYHH;

J XapaKkTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHUS U TPOLECCHI, HCHOJIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMUHETUYECKOM TEOpPUM CTPOEHHUS BEIECTBA, IPUHLUII
CYIIEPIIO3UIIMH M0JIEH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH OMa Juisl ydacTka
uenu, 3akoH Jlxoyns—JleHna, 3akoH COXpaHEHUs DJHEPruu, I[P OSTOM JaBaTh CJIOBECHYIO
(GbopMyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

o OOBSICHATH (PU3MUECKUE MPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE M B KOHTEKCTE
CUTyallull IPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BbIABIATh IPUYUHHOCIIEJICTBEHHbIE CBSI3H,
CTPOHTH OOBSCHEHHE U3 1—2 JIOTMUECKUX IIAroB C ONMOpoil Ha 1—2 M3y4EeHHBIX CBOKCTBA (PU3HUECKUX
SIBIICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemath pacu€THble 3agauyd B 2-3 JEHCTBUS, HUCHONB3YS 3aKOHBl U (OPMYIIbI,
CBS3BIBAIOIIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/ayMl 3alMChIBaTh KPaTKOE
YCIIOBHE, BBISBIATh HENOCTATOK JAHHBIX JUISI pElIEHUs 3a7ayd, BBIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEOoOXouMbIe JUIsl €€ pelleHHs, MPOBOJUTh pacu€Thl M CpPAaBHUBATH I[OJIyYEHHOE 3HAYEHHE
($u3nyecKoil BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

o pacrno3HaBaTb MPOOJEMBbl, KOTOpPbIE MOXHO pEIIUTh MpH TOMOIIM (PU3MUECKUX
METO/I0B, UCHOJIb3Ysl ONMHMCAHUE WCCIIEOBaHMS, BBIJCIATh MPOBEPIEMOE MPEINOI0KEHUE, OLIEHUBATh
MPaBUJIBHOCTH MOPS/IKa MPOBEICHUS UCCIIEIOBAHUS, JeN1aTh BBIBO/IBI;

J MIPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUM WM (U3MUECKUX CBOMCTB
Ten (KanwUIspHbIE SIBJICHUS, 3aBUCUMOCTbD JIaBJIEHUS BO3/yXa OT ero o0bEma, TeMIeparypbl, CKOPOCTH
mpolecca OCThIBaHUS W HAarpeBaHWs MpH H3JIyYEHUH OT IBeTa H3Iydaromied (moriouiaromnieit)
MOBEPXHOCTH, CKOPOCTh HUCIAPEHMs BOJBI OT TEMIIEpaTyphl >KUJIKOCTH U IJIOUIaAN €€ MOBEPXHOCTH,
UIEKTpU3alKsg Tel U B3aUMOJCHCTBHE HIIEKTPUUYECKHX 3apsiioB, B3aUMOJICHCTBHE IOCTOSIHHBIX
MarHuTOB, BU3yalM3allisd MAarHUTHBIX MOJICH MOCTOSIHHBIX MAarHUTOB, I€HCTBUS MarHUTHOTO IOJI Ha
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUIATeNsl MOCTOSHHOIO TOKA):
(bopMynupoBaTh IpPOBEpAEMbIE NPEANONOXKEHHUs, COOUpAaTh YCTAHOBKY M3 IPEATIOKEHHOTO
000pyZ0OBaHUs, OIIUCHIBATh X0 ONbITA U (POPMYJIMPOBATH BBIBOBI;

J BBITNOJIHATE MPSIMbIE U3MEPEHHs] TEMIIEPATypbl, OTHOCUTEIBHOM BJIaXXHOCTH BO31yXa,
CHJIBl TOKa, HAIpPsHKEHHWs C HCIOJIb30BAaHHMEM AaHAJOrOBBIX NPHOOPOB M JAaTYMKOB (DU3MYECKUX
BEJIMYUH, CPABHUBATh PE3yJIbTaThl U3MEPEHUH C yUETOM 3aJaHHON aOCOJIIOTHON MOIPEIIHOCTH;

J IIPOBOJIUTH HMCCJIEIOBAaHUE 3aBUCUMOCTH OIHON (PU3MUECKOM BEIUYMHBI OT JIPYroul c
UCIOJb30BAHUEM MPSAMBIX HW3MEPEHUH (3aBHCHUMOCTb COIPOTHBIIEHUS NMPOBOJHUKA OT €ro JUIMHBI,
IUTOIIAM TONEPEYHOr0 CEYEHUs M YAENbHOI'O COINPOTHBIIEHHUS BELIECTBA IPOBOJHHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 MPOBOJHUK, OT HANPSIKEHUS Ha MPOBOJHMKE, UCCIEIOBAHME IOCIEIOBATEIBHOIO U
HapayieIbHOr0 COEMHEHUH IPOBOJHUKOB): IUIAHUPOBATh MCCIENOBAHUE, COOMPATh YCTAHOBKY M
BBITMOJIHATE M3MEpEHMs], CIIeAys MPeUIOKEHHOMY IUIaHy, (DUKCUPOBATh pe3yibTaThl MOJYyYEHHOMH
3aBHCHUMOCTH B BHJIE TaOJIUI U I'paMKOB, JeJIaTh BEIBOJIbI IO PE3yJIbTaTaM UCCIIEI0BaHMS;

J IIPOBOJIUTh KOCBEHHBbIE HM3MEpPEHMsI (PU3MUECKUX BEIUYMH (yIesIbHAs TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBJICHHUE MPOBOJHMUKA, pabOTa U MOIIHOCTH 3JIEKTPUYECKOIO TOKA): MJIAaHUPOBATh
U3MEpEHUs, COOMpaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY, CleQys MNPEAIOKEHHONM HWHCTPYKLUH, U
BBIUNCIIATH 3HAUEHUE BEJTHMYUHBI;

o coOyMoaTh TpaBWIa TEXHUKH O€30MacHOCTH TMpH  pabore ¢ JabopaTOpHBIM
obopynoBaHueMm;
o XapaKTepU30BaTh TPUHIMIIBEI JCHCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYECKUX

YCTPOMCTB C OMOPOH HAa UX ONMUCAHU (B TOM YHCIIE: CUCTEMA OTOIUICHUS IOMOB, TUTPOMETP, apoBast
TypOuHa, ammepMeTp, BOJBTMETP, CUETUYHUK DIEKTPUYECKOH DHEPruH, 3IIEKTPOOCBETUTEIbHBIE
npuOOphl, HArpeBaTeNIbHBIE AJIEKTPONPUOOPHI  (MIPUMEPHI), AJNEKTPUUECKHE IPEeIOXPAHUTENH,
3JIEKTPOMATHHUT, HIEKTPOABUraTeb MOCTOSIHHOTO TOKA), UCIOJIb3Ysl 3HAaHUS O CBOMCTBAX (PU3UUECKUX
SABJICHUH U HEOOXO0MMBbIe (PU3HUECKIE 3aKOHOMEPHOCTH;

o pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEpHUTENbHbIE MPHOOPHI 10
CXeMaM M CXEMaTHYHBIM PHCYHKaM (KMJIKOCTHBIH TEPMOMETpP, TEPMOC, MCHUXPOMETpP, THTPOMETP,



JIBUTaTeb BHYTPEHHEIO CrOPaHUs, IEKTPOCKOII, PEOCTAT), COCTABIISATH CXEMBbI IEKTPUUECKUX Lenel
C IIOCJIEI0BATEIbHBIM U MAapaJIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS
AJIEMEHTOB JIEKTPUUECKUX LIETIEH;

J NPUBOAUTH TpPHUMEPHl (HaXOAUTh HWHGOPMAIMIO O MPHUMEPax) MPAKTHUYECKOTO
WCTOJb30BaHUs (PU3MUECKUX 3HAHUH B MOBCEIHEBHOW KHM3HM sl oOecrieueHus 0e30MacHOCTH MpU
oOpamieHnu ¢ npuOopaMH M TEXHHUYECKHUMH YCTPOHCTBaMH, COXPAHEHHUS 3/0POBBbS U COONIOJCHHS
HOPM 9KOJIOTMYECKOT0 IMOBEJCHUS B OKpYXKAIOUIEeH cpee;

J OCYIIECTBIISTH TIOMCK MHPOPMALIUU (PU3UUECKOTO coepkanust B IHTEpHETe, Ha OCHOBE
UMEIOIINXCSA 3HAHWA M TMyTEM CpaBHEHHs IOMOJHHUTEIBHBIX MCTOYHHKOB BBIACISATH WH(POPMAIHIO,
KOTOpasi SBJISETCS MPOTUBOPEUYNBOM MIIM MOKET ObITh HETOCTOBEPHOM;

J HCII0JIb30BAaTh IPU BBINOJHEHUN YYE€OHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JINTEPATYpPy
(GU3NIECKOTO COAEpIKaHUs, CIIPABOYHBIE MaTepualibl, pecypchl cethn VHTepHET, BIajeTh NMpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

J co3ZaBaTb COOCTBEHHbIE IHMCBMEHHBIE M KpAaTKUE YCTHbIE COOOIIeHMs, 0000mas
nH(pOPMALIMI0O M3 HECKOJBKMX HCTOYHUKOB (DU3MUYECKOTO COJEP)KaHUS, B TOM YHUCIE ITyOIMYHO
MIPEJICTaBIATh PE3yJAbTaThl MPOEKTHON WIIM HCCIEN0BATENbCKONW AESITEIbHOCTH, MPU 3TOM IPaMOTHO
WCIO0JIb30BAaTh M3YYECHHBIM MOHATHMHBIA anmapaT Kypca (U3MKH, CONPOBOXKIATh BBICTYIICHUE
MpEe3EHTalNEN;

o MpU BBINOJHEHUH YYEOHBIX TMPOEKTOB W HCCIENOBAaHUN (U3MUECKUX MPOLECCOB
pacnpenensath 00S3aHHOCTH B TpyNNE B COOTBETCTBHUU C TOCTaBICHHBIMHU 3aJadyaMi, CJIEIUTh 3a
BBITIOJIHEHUEM I1JIaHa JIEHCTBUIM U KOPPEKTUPOBAThH €r0, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B
JESTeTbHOCTh TPYIIBI, BHICTPAMBATh KOMMYHHUKAaTHBHOE B3aWMOJICHCTBHE, IMPOSBISS TOTOBHOCTH
paspeniath KOH(PIUKTHI.

K konny oOyuenuss B 9 kJjacce npeaMeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

o UCIOJb30BaTh MOHATHUA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKa, TPaeKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBIKEHUs, negopmauus (ympyras, IUIacTUYecKas), TPEHHE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, LIEHTP TSKECTH, aOCOJIIOTHO TBEPAOE
TeNO, LEHTP TSHKECTH TBEPJAOrO Teja, PABHOBECHE, MEXAHMYECKHE KOJICOAHUS U BOJIHBI, 3BYK,
MHOPa3ByK M YIbTPa3BYK, 3JEKTPOMATHUTHBIE BOJIHBI, IIKala 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OIM30PYKOCTh M JAbHO30PKOCTb, CIIEKTPbl HCITyCKAHUS U TOIVIOLIeHMs, anb(da, Oera- M ramma-
W3IYy4YEHUs1, U30TOIbI, JIepHasi SHEPreTUKA;

J pa3nuuarh sIBJIEHHs (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE JBHXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JIBUKEHUE, CBOOOIHOE Ma/IeHUE TeJl, PABHOMEPHOE JIBUXKEHUE 10
OKPYXXHOCTH, B3aMMOJEHCTBHUE TeJl, PEAKTUBHOE JIBUKEHHE, KOJieOaTeIbHOE JABIKEHHE (3aTyXarolue
U BBIHY)KJCHHbIE KOJeOaHMs), PE30HAHC, BOJIHOBOE ABMIKEHHE, OTPa)KEHHE 3BYKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHue, OTpaKEHHE M IpEJOMJICHHE CBEeTa, IOJHOE BHYTPEHHEEe OTPaXXCHHE CBeTa,
pasnoxeHue Oeroro cBeTa B CIEKTP M CJIOXKEHHME CHEKTpalbHbIX IBETOB, IHCIEPCUs CBeTa,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOTO CHEKTpa U3Iy4eHHs) [10 OIUCAHUIO UX
XapaKTepHbIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3UYECKOE SBICHUE;

J pacrio3HaBaTh MPOSBJICHUE M3YYEHHBIX (DU3MUYECKUX SIBICHUH B OKpYyKarolleM Mupe (B
TOM 4ucie (pU3MyYecKHe SIBICHUS B MPHUPOJIE: NPUIMBBI U OTIUBBI, JBMKeHHE MaHeT CoJHEYHOMH
CHCTEMBl, pPEAaKTUBHOE JBM)KEHHE OKMBBIX OPraHU3MOB, BOCIPHATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHNE, CEIICMUYECKHUE BOJHBI, I[yHAMH, 3XO, LIBETA TEJ, ONTHUYECKHUE SBICHUS B IPHUPOJE,
Oouosornyeckoe JAEHCTBHE BHUAUMOTO, YIbTPa(UOJIETOBOTO M  PEHTTEHOBCKOTO  U3JIy4eHH,
€CTECTBEHHBIN paJMOAKTUBHBIN (DOH, KOCMHUYECKHE Jy4M, PaJUOAKTUBHOE HU3JIyu€HHE MPHPOJHBIX
MUHEpAJoB, JeHCTBUE PAaJMOAKTUBHBIX M3IYYEHUH Ha OpraHu3M 4YeJOBeKa), MPH 3TOM MNEpeBOAUTH
MPAKTUYECKYI0 3ajlauy B Y4eOHYI0, BBIIENATh CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKM) (PU3MUECKUX
SIBJICHU;

o ONMCHIBATh U3yUYCHHBIE CBOMCTBA TeN U (DU3UUECKUE SIBICHUS, UCHOJb3Yys (hU3NYecKue
BEJIMYUHBI (CpElHsAs W MIHOBEHHas CKOPOCTb Tejla MpPU HEPaBHOMEPHOM JBM)KEHHH, YCKOPEHHE,
IIEpEMEILEHUE, MyTh, YIJIOBasl CKOPOCTb, CHJIA TPEHUS, CHJAa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
cBOOOJTHOTO TaJIeHHs], BEC Tella, UMITYJIbC Tea, UMITYJILC CHJIbI, MEXaHHYecKasi paboTa U MOIIHOCTb,



MIOTEHLIMAJIbHAS SHEPrusl Tejla, MOJHITOrO HaJ IHOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAs >SHEprus
C)KaTOM TNPYKUHBI, KUHETHUYECKAash SHEpPrus, MOJHAas MEXaHUYeCKas B3HEprus, NEepuojJ MU YacToTa
Koie0aHWl, JUIMHA BOJHBI, T'POMKOCTh 3ByKa W BBICOTa TOHA, CKOpPOCTh CBETa, IOKa3aTelb
MPEJOMJICHUSI CPENibl), NMPH ONUCAHWM NPABMIIBHO TPAKTOBATh (PU3UYECKUH CMBICT HCHOJIb3yEeMBIX
BEIMYUH, 0003HAUYECHUS M EIUHHLBI (U3UYECKUX BEIMYUH, HAXOAUTH (OPMYINbI, CBS3bIBAIOLIHE
JaHHYI0 (PU3MYECKYI0 BEIMYUHY C JPYTMMHU BEIMYMHAMHU, CTPOUTh TpaduKd HU3YyYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

J XapaKTepU30BaTh CBOMCTBA TeN, (PM3NUYECKUE SABJICHUS U IPOLIECCHI, UCIOJB3YS 3aKOH
COXpaHEHHs SHEPruH, 3aKOH BCEMHUPHOTO TATOTCHUS, NPHUHIUIN CYNEPHO3UIMU CHJI, TPUHIHII
oTHOcuTeNnbHOCTU ['anmumies, 3akoHbl HbIOTOHA, 3aKOH COXpAHEHHUS UMIIYJbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMIIEHUSI CBETA, 3aKOHBl COXPAaHEHUS 3apsIOBOTO W MACCOBOTO YHCEJ MPHU SIIEPHBIX PEAKLMSIX,
IIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alMChIBATH €I0 MAaTEMATUYECKOE BHIPAKEHUE;

J OOBSACHATh (PU3MYECKHE TPOILIECChl W CBOWCTBA TEJ, B TOM 4YHCIE€ M B KOHTEKCTE
CUTyallull TNPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISABISATh IPUYUMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH 00BSCHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPON Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3NYECKUX
SIBIICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemarh pacy€THbIE 3aa4i (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM), UCIIOJIb3Ys
3aKOHBI U (OpPMYJbI, CBSI3bIBAIOLIUE (DM3MUECKHUE BEIMYMHBI: HA OCHOBE aHallM3a YCJIOBUS 3ajauu
3aMMChIBaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTAIONINE WU U30BITOUYHbIE JaHHbBIE, BEIOMPATh 3aKOHbI
u Qopmynbl, HEOOXOAWMBbIE AJIsi PEIICHUs, MPOBOJUTH PACUEThl M OLIEHWBATH PEATMCTUYHOCTh
MOJIyY€HHOTO 3HAYeHUsI (PU3NUECKON BEIHUNHBL,

. pacrno3HaBaThb NpOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpH TOMOIIM (PU3NUECKUX
METO/I0B, UCHOJIb3Ysl ONKMCAHUE WCCIIEOBAHMS, BBIACIATH MPOBEPSIEMOE MPEAIOJIOKEHNE, OLIEHUBATh
MPaBMWJIBHOCTH MOPSIIKA TPOBECHUS UCCIIEI0BaHUs, JIENaTh BbIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTAThI
HaOJIIOJICHUI U ONBITOB;

J IIPOBOJIUTH OMBITHI MO HAOMIONCHHUIO (PU3MYECKUX SIBJICHUHM WM (PU3MUYECKHX CBOICTB
Ten (M3ydeHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHMs HHEPIHH, 3aBHUCUMOCTh IEpHOAA
KoJe0aHUH MPYKUHHOTO MasTHHKA OT Macchl I'py3a U JKECTKOCTH NPYXKHHbI U HE3aBUCHUMOCTb OT
aMIUTUTYZAbI MaJIbIX KOJIEOAHUH, MPSIMOIMHEITHOE PACIIPOCTPAHEHHUE CBETA, pa3jloKeHUe Oesloro cBera
B CIIEKTp, U3y4€HHE CBOICTB M300pa)KeHUs B IJIOCKOM 3€pKaje U CBOMCTB M300pa)keHUs MpeaMeTa B
cobuparoriell TuH3e, HaOJII0JEHUE CIUIOIIHbBIX U JIMHEHYAThIX CIEKTPOB U3Iy4YEHUs): CAMOCTOSATEIBHO
co0MpaTh YCTAaHOBKY H3 H30BITOYHOrO HaOopa OO0OpYAOBaHHS, ONMCBHIBATE XOJ OINbITA U €ro
pe3yinbTaThl, (GOPMYJIUPOBATH BBIBOIbI;

J IIPOBOJUTH INpPU HEOOXOAMMOCTH CEpUI0 MPSIMBIX HM3MEpPEHHH, oIpenensis CcpeaHee
3Ha4YeHHe u3MepseMoil BenuuuHbl ((OKYCHOE pAcCTOsHUE CcOOMparoliel JHMH3bI), 0OOCHOBBIBATH
BBIOOD crtoco0a u3mMepeHus (M3MEpPUTEIIBHOTO MPUOopa);

. [IPOBOJIUTh HCCIIEI0OBAaHUE 3aBUCUMOCTEN (PU3MYECKUX BEJIWYMH C MCIIOJIB30BaHUEM
IOpSIMBIX H3MEPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHM IPH PaBHOYCKOPEHHOM JIBWXKEHHU 0€3
HayaJlbHOM CKOpPOCTH, Iepuoja KojeOaHMH MaTeMaTH4ecKoro MasTHHKa OT JUIMHBI HUTH,
3aBHCUMOCTH YIja OTPaXKEHUs CBETa OT yIjla MAaJEHUs M yIila MPeJOMJICHHs OT yrja MaJeHus):
IUTAHUPOBATh HCCIIE0BAaHUE, CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (UKCHUPOBATh PpE3yJIbTaThl
MOJIy4eHHOH 3aBUCHUMOCTH (PU3MYECKMX BEJIIMYMH B BHJE TaONUL U TpaUKOB, JeIaTh BBIBOJBI I10
pe3yibTaTaM HCCIeIOBaHUS;

J MPOBOJIUTh KOCBEHHbIE H3MEPEHUs (PU3NYECKHX BEIMYMH (CpedHss CKOpOCTb U
YCKOpPEHHE Teja NMpH PaBHOYCKOPEHHOM [BIM)KEHHH, YCKOPEHHE CBOOOIHOTO MAaJeHHUs, JKECTKOCTh
NPYXHUHBI, KO3()PULIUEHT TPeHUsI CKOJIbXKEHHUS, MEXaHn4Yeckast paboTa U MOILITHOCTh, YaCTOTa U MEPUOT
KoJe0aHUH MaTeMaTHYeCKOro M MPYKUHHOTO MasTHUKOB, ONTHYECKass cujia COOMparoIied JMH3BI,
panMoaKTUBHBIMN (POH): IIaHUPOBaTH M3MEPEHMs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBITMIOJIHATh WM3MEPEHUs, CIeays MPEeUIOKEHHOM HHCTPYKIUH, BBIYMCIATH 3HAUEHUE BEJIWYMHBI U
aHAJIM3UPOBATH MOJyYCHHBIE PE3YIbTAThI C YUETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUI;

J coOmoaTh TNpaBWiIa TEXHUKU Oe30macHOCTH Ipu  pabore ¢ JabopaTOpHBIM
obopynoBaHueMm;



J pa3nuyaTth OCHOBHBIC MPU3HAKM H3YYEHHBIX (PU3MUECKMX MOJIENIeH: MaTepualibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOYCYHBIM HMCTOYHUK CBETA, Jyd4, TOHKAs JIMH3A, IJIaHETapHas
MOJI€JIb aTOMa, HYKJIOHHAasl MOJIEJIb aTOMHOTO $1/1pa;

J XapaKTepu30BaTh NPUHIMIIBI JCHCTBUS HU3YYCHHBIX MNPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM Ha UX ONMMCAHUA (B TOM YMCIE: CIIUAOMETD, AJATYUKHU MOJI0KEHUS, PACCTOSIHUS U
YCKOPEHHUS, paKeTa, IXOJOT, OYKH, IEPHCKOM, (hoToammapar, ONTUYECKHE CBETOBOJIBI, CIHEKTPOCKOTI,
NO3UMETp, Kamepa BuibcoHa), nCronb3ysi 3HaHHUS O CBOMCTBAX (PM3HUECKUX SIBJICHUN U HEOOXOAUMBIC
¢bu3nveckne 3aKOHOMEPHOCTH;

. HCI0JIb30BATh CXEMbl U CXEMaTHUYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKHUX YCTPOICTB,
M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLIECCOB IPU PEUIEHHH Y4eOHO-IPAKTHUUECKUX
3aJ1a4, ONTHYECKHUE CXEMBI JIJIsl IOCTPOEHUS U300pakeHUI B IUIOCKOM 3€pKajie U COOMpPAIOILEel JINH3E;

. MPUBOJUTE TpUMEPHl (HAXOAWTh MHPOpPMAIMIO O MpHUMEpax) MPAKTUYECKOTO
MCIO0JIb30BaHUS (DU3MUYECKUX 3HAHWM B MOBCEAHEBHOM >KM3HM [yl oOecriedeHHs] Oe30MacHOCTH IpH
oOpallleHnn ¢ NpubopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBbS U COOIOJCHUS
HOPM 5KOJIOTMYECKOTO MOBEJCHUS B OKpYXKAIOIeH cpeie;

. OCYILIECTBIIATh MOUCK HHpopManuu (usnueckoro cojaepkanus B VIHTepHere,
CaMOCTOSITENIBHO (DOPMYNIUPYsS TOMCKOBBIM 3ampoc, HAaXOAMTh IYTH ONPEIENIEHUs JIO0CTOBEPHOCTU
MOJIy4€HHOM MH(OpPMAaIMK Ha OCHOBE UMEIOIIMXCS 3HAHUI U TOTIOJTHUTEIbHBIX HCTOUHUKOB;

. WCII0JIb30BaTh IPU BBINOJHEHUH Y4Y€OHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JINTEPATYpy
(bu3NYECKOTO COJIep>KaHusl, CIPaBOUYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BiajeTh NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

J co3zaBaTh COOCTBEHHbIE MHCbMEHHbBIE U YCTHBIE COOOIIEHHS] HA OCHOBE MH(OpPMAIMH
U3 HECKOJIbKMX HCTOYHHMKOB (DHU3MUECKOTO COJAEpXKAHUS, MYOJIWYHO NPEJICTaBISTh pPe3yJabTaThl
MPOEKTHOM WJIM HCCIEAO0BATEIbCKON NEATENbHOCTH, MPH 3TOM I'PaMOTHO HCHOJIb30BaTh M3yYEHHBIN
MOHATUMHBIN anmapar U3y4aeMoro paszzena GU3WKU U CONMPOBOKIATh BBICTYIJICHUE Mpe3eHTaluel ¢
y4€TOM 0COOEHHOCTEH ayTMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
DJIEKTPOHHBbIE (uudposrie)
KonuyecTBo 4acoB oOpa3oBaTejibHblIe pecypcChl
Ne n/m | HaumeHoBaHMe pa3/iesioB U TeM NMPOrpaMMbl
Beero Kontposabsnbie | IIpakTHyeckmne
padoThI padoThI
Pazgen 1. @usuka v eé poJib B IO3HAHMM OKPYKAIOLIEr0 MUPa
1.1 du3HKa - HayKa 0 IpUpojie 2 bubanoreka IIOK https:/m.edsoo.ru/7f416194
1.2 duszndeckre BeTUINHbBI 2 1 bubaunoreka [{OK https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAaYUHBIH METOA MO3HAHUS 2 1 bubanoreka IIOK https:/m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Paznen 2. IlepBoHayanbHble CBeICHUS 0 CTPOCHHMH BellecTBA
2.1 CrpoeHue BelecTsa 1 bubanoreka IIOK https://m.edsoo.ru/7f416194
2.2 JIBmxeHre U B3aMMOEHCTBHE YaCTHUI BEIIECTBA 2 1 bubmuoreka [1OK https://m.edsoo.ru/7f416194
2.3 ArperaTHbIe COCTOSIHUS BEIIECTBA 2 bubanoreka IIOK https:/m.edsoo.ru/7f416194
HToro no pazneny 5
Pasnea 3. [IBuskeHune u B3auMojielicTBUE TeJl
3.1 MexaHU4ecKoe JBIKCHUE 3 bubanoreka LIOK https://m.edsoo.ru/7f416194
3.2 Wneprws, Macca, INIOTHOCTh 4 1 bubanoreka LIOK https:/m.edsoo.ru/7f416194
3.3 Cwuita. Bunpl cun 14 1 2 bubanoreka LIOK https://m.edsoo.ru/7f416194
HWroro no pazzery 21
Pa3nen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH M ra3oB
41 | Alasicrne. LIepenaa JANICHIL THEPILMIL TETANM, JALIKOCTIMIL 1 | 5 BuGmmorexa LIOK https://m.edsoo.ru/7¢416194
4.2 JlaBneHne ®KUIKOCTH 5 bubanoreka [{TOK https:/m.edsoo.ru/7f416194
4.3 AtmocdepHoe naBieHue 6 Bbubmorexa ITOK https://m.edsoo.ru/7f416194
4.4 JleficTBUE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO 7 2 3 Bbubmorexa ITOK https://m.edsoo.ru/7f416194
HWroro no paznery 21
Pa3nen 5. Pabora 1 MOIHOCTDb. JHeprus
5.1 Pabora 1 MoIIHOCTH 3 1 Bbubmorexa ITOK https://m.edsoo.ru/7f416194
5.2 [IpocTbie MEXaHU3MBI 5 1 bubmmoreka [TOK https://m.edsoo.ru/7f416194
5.3 MexaHnueckasi SHESPTHs 4 1 1 bubmmoreka [TOK https://m.edsoo.ru/7f416194
HWroro no paznery 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 12




8 KVIACC

KoanuecTBo 4acoB

JuekTponHblie (uudpoBbie) odpazoBaTesibLHbIE

Nen/m | HanmeHoBaHMe pa3aesioB ¥ TeM MPOrpaMMBbI Beero ;(:;(;ignbnme II)I;)ﬁ&:)I:illmecKne pecypeb

Pazpnea 1. TennoBble siBJIeHAS

1.1 CrpoeHue U cBOMCTBa BEIECTBA 7 bubanoreka IIOK https:/m.edsoo.ru/7f4181ce
1.2 TensoBble MpoIECCH 21 1 5 bubanoreka [{OK https:/m.edsoo.ru/7f4181ce
Hroro no pazaeny 28

Pazgen 2. DyuekTpryeckre U MATHUTHBIE SIBJIEHUS

2.1 fi?;g;:;g::;:apﬂﬂm. 3apsKeHHBIC Tena u HX 7 1 bubanoreka I{OK https:/m.edsoo.ru/7f4181ce
2.2 ITocTOSHHBIN 2TEKTPUUECKUH TOK 20 2 7 bubanoreka I{OK https:/m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SIBJICHUS 6 1 1.5 bubanoreka L{OK https://m.edsoo.ru/7f4181ce
24 DJeKTpOMarHUTHast HHIYKIUS 4 bubnuoteka LOK https://m.edsoo.ru/7f4181ce
HToro no pazneny 37

PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB IIO ITPOT PAMME 68 4 14.5




9 KJIACC

KoauyecTBO 4acoB
Nen/n | HaumMeHOBaHuUe pa3ieoB H TeM IPOrPaMMBbI Beero KoHTpoabHbIe IMpaxTHyeckue (?g;:;g::;:;fﬂme becypest (mudposkie)
padoThI padoThI
Paznen 1. MexaHu4uecKkue siBJIeHHUS
1.1 MexaHH4YECKOE IBHYKEHUE H CITOCOOBI €r0 OMUCAHUS 10 bubnnoreka [{OK https://m.edsoo.ru/7f41a4a6
1.2 B3aumoneiicTBue e 20 1 3 bubnnoreka I{OK https://m.edsoo.ru/7f41a4a6
1.3 3aKoHbI COXpaHEHHsI 10 3 bubanoreka [TOK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. Mexanuueckue Kojae0aHus U BOJHbI
2.1 MexaHnuecKkue KoneOaHus 7 3 bubaunoreka L{OK https://m.edsoo.ru/7f41a4a6
22 MexaHHueCcKUe BOJIHBL. 3BYK 8 1 3 bubanoreka [IOK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Paznen 3. DjekTpoMarHuTHoe noJie M 3J1eKTPOMArHUTHbIE BOJTHBI
3.1 ONeKTpOMarHuTHOE MOJIE M 3JIEKTPOMArHUTHBIE BOJIHBI 6 2 bubanoreka IIOK https://m.edsoo.ru/7f41a4a6
HToro no pazneny 6
Pa3nen 4. CBeToBbIE SIBJIEHUSI
4.1 3aKoHBI pacIpoCTpaHEHUs CBETa 6 2 bubauoreka I{OK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bI M onTHYECKHe TPHOOPHI 6 3 bubauoreka I{OK https://m.edsoo.ru/7f41a4a6
4.3 PaznoxxeHue Genoro cBeTa B CIEKTP 3 2 bubauoreka I{OK https://m.edsoo.ru/7f41a4a6
HWroro no pazzery 15
Pa3nen S. KBaHToBbI€ siBJIEHUSI
5.1 VcnyckaHue U MOTJIOIIEHHE CBETa aTOMOM 4 1 bubaroreka I{OK https:/m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOT O siIpa 6 1 bubnnoreka L{OK https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuuu 7 1 1 bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
HWroro no pazzery 17
Pa3nea 6. IToBTOpuTEIHHO-0000 1AM MOTYJIb
6.1 TosTopenne u 0bobmenue conepianns Kypea pusuii 3a 9 2 Bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
7-9 kmacc
Htoro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 27




IHOYPOYHOE IIVNTAHUPOBAHHUE

7 KJIACC
Koamiecrso wacos Jdara JJIEKTPOHHBIE unppoBbIe
Ne i/m | Tema ypoka Beero Konrtponensie | IlpakTHyeckne wiydenns | oop a;)l:} ATe/bHbIE PeCypehbi P
padoThI padoThI
1 ®dm3nuka — Hayka O TMpupoie. SIBJICHUS PHUPOIEI. 1
dusnyeckue sIBICHUA
’ MexaHHUECKUE, TCIUIOBBIC, JJICKTPUYCCKUE, MAarHHUTHBIC, 1
CBETOBBIC, 3BYKOBEIC SIBJICHUS
3 duznyeckre BEIMIUHBI U X U3MEpEeHHe 1
Vpok-uccnenoBanue  "M3mepeHune  Temmeparypel  NIpHU
4 TIOMOIIH JKUJIKOCTHOI'O TepMOMETpa u maTuuka | 1 1
TemnepaTyps!”
Kak ¢wusuka u W€ €eCTECTBEHHBIE HAYKH M3y4aloT
5 Hpnpoﬁy. ECTC()::EFI;}:HHOHaleHHﬁ MGTO}IyK HOSIZ:HI/IH. 1 bubmmorexa LOK
Onucanne GU3MYSCKUX SIBICHHH C TIOMOIIBIO MOJIEIEH https://m.edsoo.ru/ff09t72a
VYpok-uccinenoBanue "IIpoBepka THUMOTE3Bl: JAIBHOCTH
6 nonéra mapuka, MyHmeHHOro TOPU30HTalbHO, TeM Oonbiie, | 1 1
4yeM OoJbllie BBICOTA ITycKa'
7 Crpoenue BemiectBa. ONBITH, JOKA3bIBAIOIINE IUCKPETHOE 1 Bubnuoreka HOK
CTPOCHHUE BEIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBW>KEHME YacTHUIl BEIIeCTBa 1 bubimorexa HOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «ONbITBI M0 HAOMIOJEHUIO TEIUIOBOIO | |
pacCIIUpEeHHs Ta30B»
10 ArperaTHbIE COCTOSIHUS BEIIECTBA 1
BzauMocBsa3p  Mex CBOMCTBAMH BEIIECTB B Pa3HBIX
11 arperaTHbIX COCTOfIZI/I}IX U Hx aTOI\L/IlHOMOJIeKyJII;{prIM 1 BH6H.HOTeKa HOK
ctpoerrneM. OcoOOEHHOCTH arperaTHbIX COCTOSTHUMA BOJIBI https://m.edsoo.ru/ff0a0378
12 Mexannueckoe ABMKEHHE. PaBHOMEpPHOE U HEPABHOMEPHOE 1 bubnunorexa HOK
NBIDKEHUE https://m.edsoo.ru/ff0a05c6
bubanoreka OK
13 Ciopocts. Exunuue! ckopoctu 1 https://m.edsoo.ru/ff0a079¢ B
14 Pacuer myTr 1 BpeMeHH JBUKECHUS 1 bubmorexa oK
https://m.edsoo.ru/ff0a0ae4
15 Wueprs. 3akoH wHepruu. B3amMmopedcTBme Tem Kak 1 bubnmoreka HOK
MIPUYHHA U3MEHEHHUS CKOPOCTH JIBIKEHHS Tell https://m.edsoo.ru/ff0a0c10
16 ITnotHOCTE BemecTBa. Pacuer mMaccel M 00beEMa Tela IO €ro 1 Bubnmoreka HOK
IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas padora «OnpenencHre IIOTHOCTH TBEPAOTO | 1
TeIay
18 Pemenue 3axa4d o Teme "[lnoTHOCTH BemecTpa" 1 bubanoreka HOK




https://m.edsoo.ru/ff0al23c

Cuna Kak XapaKTCPUCTUKA B3aHMOH€ﬁCTBHﬂ tern. Cwuna

19
ynpyroctu. 3akoH I'yka
20 JlaGoparopnast pabora «/3ydeHne 3aBUCUMOCTH PacTsDKEHUS
(medopmarum) MPYKUHBI OT TPUIIOKEHHON CHITBD)
21 SIBnenne taroreHus. Cuiia TsSHDKECTH
2 CBsi3b MEXJIYy CHIOH TsDKECTH W Maccod Tena. Bec Ttena. bubmmoreka HOK
Pemenue 3aaau o teme "Cuia TspkecTH" https://m.edsoo.ru/ff0al1778
23 Cuna TsbkecTH Ha JPYyrux IulaHetax. Dusndeckue bubmmoreka HOK
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmoreka OK
24 Msmepere cu. Jlnsamomerp https://m.edsoo.ru/ff0al8cc 8
bubmoreka OK
25 Bec rena. Hesecomocs https://m.edsoo.ru/ff0al778 !
26 CnoxxeHue JBYX CHJI, HamNpaBlIEHHBIX IO OJHON MPSIMOM. bubmoreka HOK
PaBHoneWcTBYIOIAs CUIT https://m.edsoo.ru/ff0ala70
27 Pemenne 3amau mo teme "PaBHoneiicTByromas cui"
78 TpeHue ckonbXeHUs U TpeHHE MOKOs. TpeHue B MpHpojsie U bubanorexa [HOK
TEXHHUKE https://m.edsoo.ru/ff0alb9c
sy | lopmopuas i sy ot s ox
COTIPHKACAIOLIUXCSI TOBEPXHOCTEH» hitps://m.edsoo.ru/fflalcc8
30 Pemenue 3a1a4 Ha onpeaeIeHrne paBHOACHCTBYIONIEH CHITBI
31 Pemenne 3amay no Ttemam: «Bec Tenma», «I'paduueckoe bubnunoreka LHOK
n3obpaxxkeHne cum», «Cuibly, «PaBHOJCHCTBYIONIAS CHIDY https://m.edsoo.ru/ff0alde0
Konrtponbaass pabora mo Temam: «MexaHHYeCKoe
32 JIBHOKEHHEY, «Macca, IUIOTHOCTBY, «Bec Tena,
«['paduyeckoe nzodpaxenue cum, «CHIIbD)
33 Haenenue. CriocoObl yMEHBIICHHS U YBEJIMUYCHUSI TABICHUS BH6H'HOTeKa [oK
https://m.edsoo.ru/ff0a20a6
34 JlaBnenne ra3a. 3aBUCHMOCTH JaBJICHHS Ta3a OT 00BEMA, Bbubmoreka HOK
TEMIEePaTypHI https://m.edsoo.ru/ff0a2376
35 Ilepenaya npaBneHust TBEPABIMM TEJNaMH, >KUIKOCTAMH M bubnnoreka HOK
razamu. 3akoH [lackamns https://m.edsoo.ru/ff0a25b0
36 JlaBreHre B )XKMJIKOCTH M Ta3e, BI3BAHHOE JICUCTBUEM CHIIbI bubnnoreka HOK
TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemienne 3amay mo Teme «/laBieHne B JKHUIKOCTH W Tase. bubnmnoreka HOK
3akon [Tackamsa» https://m.edsoo.ru/ff0a2826
Bubmnoreka OK
38 Coobmatomuecs cocyael https://m.edsoo.ru/ff0a2970 8
39 I'mppaBanueckuit npecc BH@I_HOTeKa [oK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. IlopurHeBoil JKUAKOCTHBIH HACOC




Atmocdepa 3emun. TIpHuuHBI CyIIeCTBOBaHMS BO3TYIIHOM

41 0000YKH 3eMiTi. 3aBUCHMOCTh aTMOC(EPHOrO TAaBICHUS OT Eubmaotexa HOK
’ P https://m.edsoo.ru/ff0a2bSa
BBICOTHI HaJl yPOBHEM MOpSI
bubnnoreka HOK
42 Bec Boznyxa. ATMochepHoe aaBieHue
AYX (beproe 1 https://m.edsoo.ru/ff0a2bSa
bubnnoreka HOK
43 Msmepenue atmocdepHoro gasienus. OneiT Toppuuenin
P (bep A pp https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTh aTMOC(EPHOrO TABJICHUS OT BBICOTHI HA bubmmoreka HOK
44
YpOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepona. AtMocdepHoe NaBiieHHE Ha Pa3INndHBIX bubanorexa [HOK
BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Penrenue 3anad mo teme "AtMmochepHoe gaBiieHue"
47 JlelicTBHE XHUIKOCTH U Ta3a Ha HOTPYKEHHOE B HUX TeIO. bubanoreka [HOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
48 JlaGopaTopHast pabGora «OmnpenencHue BBITATKUBAIOIICH 1 bubmoreka HOK
CHJIBL, ICHCTBYIOIEH Ha TENO, OTPYXKEHHOE B KHUJKOCTb) https://m.edsoo.ru/ff0a33fc
JlaGoparopnas abora mo Teme  «MccimemoBanue
49 SaBI/ICII)/IMOETI/I BecapTena B BOZIC OT 00BbEMa TIOT 2;HHoﬁ B 1 bubmmorexa [oK
A 24 https://m.edsoo.ru/ff0a3514
JKUJIKOCTh YaCTH TEJIa
bubnnoreka HOK
50 [T1aBanue te
Jlapame et https://m.edsoo.ru/ff0a3a96
JlaGopartopnast pabora "KoHCTpyupoBaHHE apeomerpa HIIH
51 KOHCTPYUpPOBaHHE JIOJKU u oTpe/esieHHE eé 1
rpy30n0apEMHOCTH"
Pemenne 3amau  no  temam:  «llmaBanme  cynos.
52 Bozn onnaBaIfHe» «JlaBmeHue TBEPABIX TEIN, KU, Koczgﬁ u bubimorexa HOK
X . P e https://m.edsoo.ru/ff0a3654
ra3oB»
bubanoreka ILHOK
53 Mexanuueckas paboTa
XaHUIeCKad pabor https://m.edsoo.ru/ff0a3{82
bubanoreka ILHOK
54 Momnsocts. E OIITHOC
THHOCTD. LEAMHHIL MOIIHOCTH https://m.edsoo.ru/ff0a3{82
55 VYpok-uccieqoBanue "PacdéT MOIIHOCTH, pa3BUBAEMOW MPHU 1
MOIbEME 10 JIECTHUIIE"
56 [Ipocteie Mexann3Mel. Peraar. PaBHOBecHe cril Ha peraare
57 KontponbHaass pabora mo teme «JlaBieHue TBEpIbIX Te,
KUIKOCTEH 1 ra3oBy / Beepoccuiickas mpoBepodHas pabora
PesepeHpIil ypok. Pabora ¢ Tekcramu mo teme «/laBieHue
58 TBE pmx ng) XKHUOKOcTeli W TasoB» / Bcee ()I([)CHﬁCKaH bubmorexa [oK
P i A P https://m.edsoo.ru/ff0a4ffe
IpoBepoUHas pabora
Prruaru B Texnuke, ObiTy U mipupoae. JlaGopaTopras pabora bubmmoteka HOK
59 M 0.5
«MccnenoBanue ycaoBHI paBHOBECHUS pbIUara https://m.edsoo.ru/ff0a478e
Bubnunorexa HOK
60 Pemrenue 3amad mo Teme «Y CIOBUS paBHOBECHS PhIIaray

https://m.edsoo.ru/ff0a48a6




Koappunuenr MIOJIE3HOTO JIENCTBUSA MEXaHU3Ma.

61 JlaGopatoprast pabGora «U3mepenwe KIIJI wnakmonHo# | 1 0.5
TUIOCKOCTH»

62 Pemenue 3a1a4d o teme "Pabora, momrHocTs, KITT" 1 Eggi?frf:jsoo.r WEf0adcAs HOK

63 Mexannueckass 3Heprus. KuneTnueckas M NOTEHLMaJIbHAs 1 bubanorexa [HOK
SHEprus https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHUs] MEXaHUYECKOH dHeprun 1 bubmiorexa LOK

https://m.edsoo.ru/ff0a4360

YPpOK-3KCIIEpUMEHT 1O  TeMe  "DKCIepUMEHTaIbHOE

65 onpeJieNieHne U3MEHEHUs KUHETHYECKONW M MOTeHIHalbHOM | 1 1
SHEPTUM MPHU CKAThIBAHUU TeJa 10 HAKJIOHHON TIOCKOCTH"

66 Konrtponbaass pabora mno Tteme «Pabora M MOIIHOCTS. I
DHeprusp»

67 PesepBHblit  ypok. PabGora ¢ TekctaMm 1o  Teme 1 bubanoreka [HOK
"MexaHHuecKoe ABIKeHHe" https://m.edsoo.ru/ff0adee6d

63 PezepBHblii ypok. PabGota ¢ Tekctamm mo Teme "Pabora. 1
MornHocts. OHeprus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoanuecTBo 4acoB

ara JJiekTpoHHbIe NH(ppPoBbIe 00pa3oBaTelbHBIE
Ne n/m | Tema ypoka A
yp Beero Konrtponsnsie | IlpakTHyeckne W3ydeHHS | pecypebl
padoThI padoThI

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIIPHO-KHUHETUIECKOH

1 yIp 1 Bbubnnoreka I{OK https://m.edsoo.ru/ff0a5256
TEOPUH U UX OIBITHBIC TIOATBEPKICHUS

2 Macca u pa3Mep aTOMOB M MOJIEKYIT 1
Mogenu  TBEPAOro, IKHIKOTO W Ta3000pa3HOro

3 A , BepAoTO, A p 1 Bbubaunoreka L{OK https:/m.edsoo.ru/ff0a540e
COCTOSIHUH BEIECTBA
OOBsiCHECHHE  CBOMCTB  TBEPIOrO,  JKHIKOIO U

4 ra3o00pa3HOro COCTOSHUN BellecTBAa Ha OCHOBe | |
MTOJIOKCHUN MOJICKYJISIPHO-KUHETUYECKON TeOpUH

5 Kpucrammnueckue u amopdHble Tena 1 bubanoreka [IOK https://m.edsoo.ru/ff0a5800

. II

6 CMaumpanne M KamWLIAPHOCTE OBCPXHOCTHOC | bubaunoreka L{OK https://m.edsoo.ru/ff0a5530
HATSIPKCHUEC

7 TenyioBoe pacuupeHue u cxxaTHe 1 bubauoreka I{OK https://m.edsoo.ru/ff0a5a26

3 Temmneparypa. CBsi3pb TeMmIepaTypbl CO CKOPOCTBIO 1
TEIIOBOI'O ABUXKCHUA YaCTHUIL
B e 9HE . Crmioco6 3MCHE

9 HYTPCHHAA Hepri f bl HSMCHCHIBL |y bubmmoreka LIOK https://m.edsoo.ru/ff0a5c60
BHYTpEHHEH SHEepruu

10 Bunp! Temonepeaauu 1 bubanoreka LIOK https://m.edsoo.ru/ff0a6412
VYpok-kongpepenuust "IIpakTuueckoe HCIONB30BaHUE

11 TEIUIOBBIX CBOWCTB BELIECTB M MaTepHalioB B Iemsax | 1 1 bubaunoreka [{OK https:/m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomnuectBo Temmiorel. Y aenpHas TEMIOEMKOCTD 1 bubanoreka [{OK https://m.edsoo.ru/ff0a6976
VYpaBHeHne TemIoBOro OamaHca. Teruoobme

13 PaBHCHHC  TCILIOBOT i TUIO0OMER 11y Bu6miotexa 1IOK https:/m.edsoo.ru/ff0a7088
TEIJIOBOE PABHOBECHE
Jlabopatopnast pabora  "HccnemoBanue — sSIBICHUS

14 TEINIOOOMEHA TP CMEUIMBAHWU XOJONHOW m ropsaeit | 1 1 Bubmorexa ITOK https://m.edsoo.ru/ff0a6a98
BOIEI"

15 Pacuer KommdyecTBa TEILIOTHI, HEOOXOAUMOIO IS 1
HATrpeBaHMs TeNa U BBIICISIEMOr0 MM NP OXJIAXKICHUH
JlabGopatopHa: abora "OmpeneneHue CIBHOM

16 paTopHai - pabora - "LINPEACTCHHC  yACTBHOM | 1 Bu6smorexa [IOK https:/m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA

17 DHeprus TOIUIMBA. Y IeNbHAS TEIUIOTa CrOpaHUs 1 bubmmoreka [TOK https://m.edsoo.ru/ff0a7bSa
IInaBnenne OTBEp/ICBaHUE crTa ec eJl.

18 BIICHHAC W OTBCPACBAHMC  KPHCTAIIMACCKUX TEL. | Bu6smorexa [TOK https:/m.edsoo.ru/ff0a71d2
VY nenpHast TEIIOTa IIABICHUS
JlaGopatopHa: abora "Ompenenenue ()13 (0)7

19 PATOpHAT ~ paboT " TpeACTCHH YACTBHOH | 1 Bubmnoreka [TOK https://m.edsoo.ru/ff0a72fe
TEIUIOTHI ILIABJICHUS JIba

20 [TapoobpazoBanne n KoHAeHcanws. Mcnapernue 1 Bbubmmoreka [TOK https://m.edsoo.ru/ff0a740c

21 Kunenwne. VYpenpHas Temiora mapoodOpazoBanust u | 1 Bubmmoteka LIOK https://m.edsoo.ru/ff0a786¢




KOHJICHCAIIMH. 3aBUCUMOCTh TEMIIEPATYPhl KUIEHUS OT
aTMOC(EPHOTO JTaBIICHUS

BrnaxxnocTth BO3/yXa. JlabopaTopHas aboTa
22 " AYX _ abopatop p " 1 Bbubnunoreka [{OK https://m.edsoo.ru/ff0a7628
OmnpeneneHne OTHOCUTEIBHOMN BIAYKHOCTH BO3TyXa
23 PemreHue 3a1a4 Ha onpeieICHUE BIAXKHOCTH BO3/IyXa
o [MpuHouner pabotsl TemmoBbIX aBurarteneif. Ilapoas
TypOuHa. J/[BUTaTeNbh BHYTPEHHETO CrOpaHus
KIIJ[ TerutoBoro apuratens. TeIJIOBbIC IBHraTeild M
25 A i a Bbubaunoreka L{OK https://m.edsoo.ru/ff0a7c7¢
3aIUTa OKPYXKAIOIICH cpeb
2 3aKOH COXpaHEHWS M MPEBpAIllCHUS JSHEPTUU B
TEIUIOBBIX MPOIeccax
IMogroroBka K KOHTPOJBHOW pabore MO TeMme
27 "TennoBble  sBneHus.  VI3MeHeHHMe  arperaTHbIX bubnuoreka [{OK https://m.edsoo.ru/ff0a83f2
COCTOsTHUH BelecTBa"
KonrponbHast pabora mo Teme "TeIUioBbIC SIBICHUSL.
28 P P . " Bbubnuoreka [1OK https://m.edsoo.ru/ff0a86ae
HN3menenne arp€raTHbiX COCTOAHUHU BCIIECTBA
29 Onextpuszanys Ten. JBa posa dJIeKTPUUECKUX 3apsAI0B
30 VYpok-uccnenoBanue "DIeKTpU3alus Tel MUHAYKIUEH U |
IpU CONPUKOCHOBEHHUHU"
31 BsaumopeiicTBue 3apspkeHHbIX Tell. 3akoH Kymona bubanoreka I{OK https://m.edsoo.ru/ff0a87e4
32 Jaiexrpucckoe none. Hanpsoxennocts, JICKTPHICCKOro bubmmoreka LIOK https://m.edsoo.ru/ff0a8a0a
noist. [IpHHIMIT CYTIeprIo3ULIUMH DIISKTPHUUYECKUX MOJIeH
33 Hocurenn »snexTpudyeckux 3apsmoB. OJEMEHTapHBIN
3apsan. CTpoeHue atomMa
[IpOBOAHMKH ¥ OUIJICKTPHKH. 3aKOH COXPaHCHHS
34 POBOZL A P P bubanoreka LIOK https://m.edsoo.ru/ff0a8ef6
ANEKTPUUECKOr0 3apsijia
Pemienne 3aja4 Ha MPUMEHEHHUE CBOWCTB
35 A p bubamoreka L{OK https://m.edsoo.ru/ff0a90cc
ANEKTPUUECKHX 3aPsI/IOB
DJICKTPUYECKUM TOK, YCIOBUS €r0 CYIIECTBOBAHHS.
36 P > Y ym Bbubmorexa ITOK https://m.edsoo.ru/ff0a95a4
VICTOYHMKHY 3TIEKTPUIECKOr0 TOKA
37 JIeiCTBHS SJIEKTPHYECKOr0 TOKA Bbubmoreka IIOK https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenoBanue "JIeHCTBHE AIEKTPUIECKOTO OIS 1
HA TIPOBOJHUKHU M TUIJICKTPUKHU"
39 DNEeKTPUUECKUH TOK B METaJDIaX, XKUIKOCTSAX M ra3ax Bbubmoreka ITOK https://m.edsoo.ru/ff0a9838
40 DnexkTpuyecKasi Ielb i e€ COCTaBHBIC YaCTH
Cuna Toka. JlabopatopHas pabora "W3mepenue wu
41 PaTopHag  p P 0.5 Bu6smorexa [IOK https:/m.edsoo.ru/ff0agbd6
perylupoBaHUE CHIIbI TOKA
DJekTpudeckoe HATpPsDKEHHUE. Bosbrmerp.
42 JlabopaTtopHast pabora "M3mepeHHMe W peryIHUpOBaHHE 0.5 Bubmmotexa LIOK https://m.edsoo.ru/ff0a%e14
HanpspKeHust”
IIPOTHUBJICHU MIPOBOHUKA. JTbH
43 Conpo cHue POBOL Yaenenoe Bubmmoreka [TOK https://m.edsoo.ru/ff0aa738

CONPOTHUBJICHUEC BEIICCTBA




44

JlaGopartophast pabora "3aBHCHMOCTbH 3JIEKTPHUECKOTO
COTIPOTHUBIICHHS! TIPOBOJTHUKA OT €ro JUIMHBI, ILTOLIA M
TIONIEPEYHOr0 CEUSHHMs M MaTepraia”

Bubmoreka [1OK https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTh CHJIBI TOKa OT HampsbkeHus. 3akoH Oma
JUTSl y4acTKa Lenu

bubanoreka [{OK https:/m.edsoo.ru/ff0aad4a

46

JlaGopaTtopHast pabora "HccrienoBaHue 3aBUCHMOCTH
CHIIBI  TOKa, WAYIIETO  4Yepe3  pe3ucrop, OT
COMPOTHUBIICHUS ~ PE3UCTOpPa W  HANPSHKCHUS  HA
pesucrope"

Bbubnunoreka [{OK https://m.edsoo.ru/ff0aa04e

47

IlocnenoBaTtenbHOE W napayuieJIbHOC  COCIUHCHHA
ITPOBOJHMKOB

48

JlaGopaTopHas pabora "IIpoBepka mpaBuia CIOKECHHUS
HATPSDKCHUH TIPU MTOCIICIOBATEIIEHOM COCTUHCHHUHU JIBYX
pe3uctopoB”

bubmoreka [1OK https://m.edsoo.ru/ff0aaa58

49

JlaGopatopHast pabora "IIpoBepka mpaBuiia ISl CHIIBI
TOKa MPH NapaJUIETHbHOM COSIMHEHUH PE3UCTOPOB"

bubaunoreka LIOK https://m.edsoo.ru/ff0aadle

50

Pemenne 3amau Ha mnpuMeHeHume 3akoHa Owma as
Pa3IMYHOTO COSAUHEHHS MPOBOJHUKOB

bubanoreka LIOK https://m.edsoo.ru/ff0aaf8a

51

PaboTa M MOIIHOCTH 3NEKTPUYECKOr0 TOKAa. 3aKOH
Jxoyns-JleHua

bubanoreka L{OK https://m.edsoo.ru/ff0ab124

52

JlaGopatophast pabora "Omnpenenenue paboTel U
MOIITHOCTH JIEKTPHYECKOro ToKa"

bubanoreka LIOK https:/m.edsoo.ru/ff0ab3e0

53

DNeKTpUYecKHe LEeNd U TMOTPEOUTENH IIeKTPUUECKOH
sHepruu B ObITy. KopoTkoe 3ambikanue

bubanoreka L{OK https://m.edsoo.ru/ff0ab660

54

IlocTossHHBIE MAarHUTBI, UX B3aUMOJICHCTBHE

55

VYpok-uccnenoanue "V3ydeHue moieidl MOCTOSHHBIX
MarauroB"

bubamoreka ITOK https:/m.edsoo.ru/ff0ac3d0

56

MarnutHoe mosne. MaruutHoe Imosne 3eMIM U €ro
3HAYEHHE IS )KU3HU Ha 3eMiie

bubanoreka LIOK https://m.edsoo.ru/ff0acOba

57

[logroroBka K KOHTpONBHOWH pabore 1O Teme
"DneKTpudecknue 3apsmpl. 3apsHKEHHBIE Tela M HUX
B3amMoeiicTBrs. 110CTOSHHBIHN IeKTpHIeCcKuil TOK"

Bbubmorexa LIOK https://m.edsoo.ru/ff0abd2c

58

KontpomnbHas pabora mo teme "IJIeKTPUIECKHIE 3apsiibl.
3apspKeHHBIE Tela W UX B3amMoneicTBus. IlocTosHHBIH
anekTpuueckuii Tok" / Beepoccuiickas mpoBepouHas
pabota

Bbubmorexa LTOK https://m.edsoo.ru/ff0abea8

59

PesepBHpIii  ypok. Pabora ¢ Tekctamm 1O Teme
"TlocTostHHBIN snekTpryueckuii TOoK" / Bcepoccuiickas
IpoBepoUHas pabora

Bbubmmoreka [TOK https://m.edsoo.ru/ff0acdc6

60

OmnpiT Dpcrena. MarauTHOE TOJE AIEKTPUIECKOrO TOKa
MarHuTHOe 1oje KaTYIIKH ¢ TOKOM

Bubmmoreka [TOK https://m.edsoo.ru/ff0ac1d2

61

[Ipumenenne AJIEKTPOMATHHUTOB B TEXHUKE.
JlabopaTopHas pabora "Uzyuenne JICUCTBUS

0.5

Bubmmoreka [IOK https://m.edsoo.ru/ff0ac74a




MAarHUTHOTO TI0JIS1 Ha TMPOBOJIHUK C TOKOM"
DIIEKTPOIBUTATENH MTOCTOSTHHOIO TOKA. Mcmonb3oBaHue
62 SJICKTPOIIBATATCIICH B TCXHUICCKHX ,,ycrpOHCTBaX HoH Bbubnnoreka [{OK https://m.edsoo.ru/ff0ac86¢
Tpancmopre. JlaboparopHast padora "KoHcTpyupoBanue
Y M3ydeHre paboThl 3JIeKTpoABUTaTess"
63 OmnpiTel Papajies. 3aKOH IEKTPOMArHUTHON WHAYKIIHU. 1
[Tpasuso Jlenna
DIeKTporeHepaTop. CriocoOsI MOJTy4EHUS
64 DJIEKTPUYECKOW  DHEPrud.  ODJEeKTpocTaHuud  Ha | 1
BO300HOBJISICMBIX HCTOYHUKAX YHEPTUU
65 IMogroroBka K KOHTPOJBHOW pabore MO TeMme 1
"DneKTpuYecKue U MarHUTHbIE BJIeHHs"
66 Konrponsnas pa6oIa mo. Teme "IJeKTpuccKue 1 1 Bbubaunoreka L{OK https:/m.edsoo.ru/ff0acb14
MAarHHUTHBIC SIBICHUS
67 ’1"e3epBH1,1p“1 YPOX. " Pabora ¢ Tekcramm mo  Teme 1 bubnuoteka 1TOK https://m.edsoo.ru/ff0acc5e
TenoBsie siBIEHUS
63 PesepBHblii ypok. PabGora ¢ Texkcramm 1o Teme 1
"MarHuTtHbIe SBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5




9 KJIACC

KoanuecTBo 4acoB

Ne Hara DJIEKTPOHHbIE nugposbie
n/n Tema ypoxa Bcero Konrponnamie | Hpaxrideckume H3y4eHuss | o0pa3oBaTeJIbHbIC PecypcChl
padoThI padoThI
1 Mexanuueckoe JBIKeHre. MatepuaiibHas ToUka 1
) Cucrema orcueta. OTHOCUTEIBHOCTH MEXAaHUYECKOTO 1 bubmmoreka HOK
JIBYCKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMONTMHENRHOE IBIKCHUE 1 buGimorexa HOK
P p a https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOEe mTpsMonuHelHOe nBmxeHue. CpenmHss u I
MTHOBEHHAsI CKOPOCTh
5 IIpssMonuHeliHOe paBHOYCKOPEHHOE ABIKEHUE. Y CKOPEHHE 1 bubmorexa HOK
P PaBHOYCKOp A - 7 CKop https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPSIMOTMHEHHOTO PAaBHOYCKOPEHHOTO JBIDKEHUS. 1
I'paduik ckopocTu
JlaGopartophas pabora "Onpe/eneHue YyCKOPEHUsI Teaa Ipu bubnnoreka LHOK
7 . " 1 1
PaBHOYCKOPEHHOM JABIYKEHHUHU IO HAKIIOHHOM IIOCKOCTH https://m.edsoo.ru/ff0adb18
8 Croboanoe magenue tea. OneITel [aaunes 1
9 PaBHOMepHOE JABWXKEHHE 10 OKpyXHOCTH. llepwon u 1 bubnunorexa LHOK
yactoTa odpaueHus. JInHelHas U yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael176
10 LleHTpOCTpEMUTETHHOE YCKOPEHUE 1
. bubmoreka LHOK
11 [lepBerit 3akon Herotona. Bextop cuitbt 1 https:/m.edsoo.ruw/ff0ac612
. . bubnnoreka IHOK
12 Bropoii 3akon HeioTona. PaBHoneiicTBytomas cra 1 https://m.edsoo.ru/ff0ae72a
N bubnnoreka IHOK
13 Tperuit 3axon Hetorona. Cymneprno3urus cui 1 https://m.edsoo.ru/ff0ae982
14 Pemenne 3amau Ha npuMeHeHHe 3aKOHOB HproTOHA 1 Batimorexa HOK
A P https://m.edsoo.ru/ff0aebbc
bubnuoreka LHOK
15 Cuna ynpyroctu. 3akon I'yka 1 https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amad mo teme «Cuiia ynpyroctm 1
17 Jlabopatophast  pabora  «OrmpeneneHue  KECTKOCTH 1 1 bubnuoreka LHOK
MIPY>KUHBD) https://m.edsoo.ru/ffO0aee28
Bubmnoreka HOK
18 | Cuna tpenus ! hitps:/m.edsoo.ru/ff0af738
Bubmnoreka HOK
19 Pemrenue 3amau mo teme «Cua TpeHUSD) 1 https://m.edsoo.ru/ff0afa26
20 Jlabopatopnast pabora "Ompenenenne koddduirenTa | 1 bubnmoreka [HOK

TPEHHUS CKOIbKEHUS"

https://m.edsoo.ru/ff0af8be




Pemrenne 3amau mo teme "3akomsl Hprotona. Cuna

bubnuoreka

[IOK

21 ynpyroctu. Cuia Tperus” https://m.edsoo.ru/ff0afb8e
2 Cuna TSKECTU U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOPEHHE bubmmoreka HOK
CBOOOJIHOTO MAAEHUS https://m.edsoo.ru/ff0af044
Ypok-koH(pepeHTIws " IBukeHne Tem BOKpYT'
23 rpaButaronHoro  neHtpa  (ComHewHas — cuUcTeMa).
lanaxtuxu"
24 Pemenne 3amau mo Teme "Cwia TSOKECTH W 3aKOH bubaunoreka HOK
BCEMHPHOT'O TATOTEeHHS" https://m.edsoo.ru/ff0af5f8
25 Ileppass  xocMuueckas  ckopoctb.  HeBecomocts u bubnnorexa [HOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
26 | reno. Pasmoneene Toépioro Tem © sapensmort e BuGorexa Lok
BpaeHus.. MoMeHT cuiibl. LeHTp TsxecTH https://m.edsoo.ru/fflafe36
PaBHOBecue MmatepuanbHON TOYKH. AOCOIIOTHO TBEPIOE
27 Teno. PaBHOBecue TBEPJOro Tena ¢ 3aKperiEHHOW OChIO
BpailieHuss. MomeHT cuibl. LleHTp TsxecTn
28 Pemenune 3anay o teme "MomeHT cuibl. LleHTp TsbrecT" E’E:S::I;I/Or:l.e:;soo.r WHObO2bA HoK
29 [ToaroToBka K  KOHTpOJNILHOM  pabore 1Mo  Teme bubnnoreka [HOK
"MexaHuueckoe JBikeHue. Bzaumoneiicteue Ten" https://m.edsoo.ru/ff0b0408
30 KonrponbHast pabora o teme "MexaHHYECKOe JABHKCHHE. bubnunorexa LIOK
Bzaunmopeiicteue Ten" https://m.edsoo.ru/ff0b06ec
31 Umnynsc Tema. MMIOynasc — CHIIBL 3a1<0£1 COXpaHEeHHS bubnunorexa LHOK
HMIybca. YIIPYTroe U HeYNpyroe B3auMoICHCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3anad no teme "3aKOH COXpaHEHUS HMITYJIbca" bubmiorexa HOK
https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnus "PeakTHBHOE NBWXXEHUE B MPHPOJAE U
TexHHKe"
Bubnnoreka OK
34 Mexanuueckasi paboTa U MOIIHOCTb https://m.edsoo.ru/ff0b0ag4 a
35 PaboTa cuibl TsHKECTH, CHITBI YIIPYT'OCTH U CHIIBI TPEHHS BH6H.HOTeKa [oK
https://m.edsoo.ru/ffOb0db8
Jlabopatopuast pabora «OrmpeseneHre pabOThl  CHIIBI
36 TpeHHsT TpPU  PABHOMEPHOM  OBIDKEHWH Tela IO
TOPH30HTAIILHON MOBEPXHOCTH»
37 Casi3b 5Heprud ¥ pabotsl. [loTeHnManpHas SYHEPTUS
38 Kunernueckas sneprus. Teopema 0 KHHETHUECKOM YHEPTHH buGmiorexa HOK
https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEeHHs SHEPTUH B MEXaHUKE
40 Jlabopatopnast pabora «lI3ydeHne 3aKOHA COXpaHEHHS bubnmoreka [HOK

SHEPTUN»

https://m.edsoo.ru/ffObl2fe




41 KonebarensHoe NBMKEHNE U €r0 XapaKTEPUCTHKH EH6H_HOTCKa [oK
https://m.edsoo.ru/ff0b1858

42 3aryxaromue KoneOaHUS. BbIHYXICHHBIE KOJICOAHUS. bubmmoreka HOK
Pe3onanc https://m.edsoo.ru/ff0b20f0

43 MaTeMaTU4eCKUil U NPyXUHHBIM MasgTHUKH

44 Ypok-uccienoBanue «3aBUCUMOCTb Ieprojia KoJcOaHu OT bubmmoreka HOK
YKECTKOCTHU IPYXUHBI U MacChl TPy3a» https://m.edsoo.ru/ff0b197a

45 [IpeBpaleHne SHEPTUH IPU MEXAHUYECKHUX KOJIeOaHMsIX

46 JlaGopaTopHas pabdora «OrmnpeneneHre 4acTOThl U IIEpUoa bubmmoreka HOK
KoJieOaHHH MPYKUHHOT'O MasITHHKa) https://m.edsoo.ru/ffOblaec

g | M o s oo ox
Maceh! rpy3ay https://m.edsoo.ru/ff0b197a

48 Mexannuyeckue BOJNHBL CBOIHCTBA MEXaHHYECKHMX BOJIH. bubnnoreka HOK
[TponospHBIE U TOTIEpEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe

49 Ypok-koH(pepenius "MexaHU4YeCKde BONHBI B TBEPIOM
tene. CelficMudeckue BOJIHbI"

50 3Byk. PacipocTpaneHue 1 oTpakeHUE 3ByKa

51 ypOK—I/ICCJTellOBaHJ/IC "HaOsroneHue 3aBHCHMOCTH BBICOTHI
3BYyKa OT YacCTOTHI

52 ['pOMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKHI pE30HAHC

53 Ypok-koHpepeHuus "YnbpTpa3Byk U HHQpa3ByK B MPUPOJIE bubnunorexa LIOK
U TexHHUKe" https://m.edsoo.ru/ff0b23ca

54 [MoaroroBka K KOHTPOJBHOW paboTe 1O TeMme "3aKOHbBI bubnunorexa LHOK
coxpaHeHus. MexaHn4yeckue KosieOaHus 1 BOJIHbI" https://m.edsoo.ru/ff0b2510

55 KonrtponbHass pabora 1no Teme "3aKOHBI COXpaHEHWUS.
MexaHuuecKre KoaeOaHus U BOJHBI"

56 DNEeKTPOMarHuTHOE 1oJie. DIeKTPOMArHUTHBIE BOJTHBI bubmiorexa HOK

https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa AJIEKTPOMAarHUTHBIX BOJH

5 | ok e oo o oK
P https://m.edsoo.ru/ff0b2fe6

" o

59| onexrpovarmm soms ¢ mowomsio soGimroro o oK
Tenegona” https://m.edsoo.ru/ff0b2c6¢

60 Pemenne 3amau _Ha  OMpEJeNIeHHe HacTOTBl M JUTHHBI
AJIEKTPOMATHUTHOH BOJTHBI

61 DOnekTpoMarHuTHas mpupona cBera. CKOpOCTh CBeTa. bubmmoteka HOK
BonHoBble cBolCTBa cBETa https://m.edsoo.ru/ff0b31d0

62 Uctounukn cBera. IIpsMonuHEHHOE pPacIpOCTPAHEHUE Bubnmoreka [HOK

csera. 3atmenust ConHua 1 JIyHbl

https://m.edsoo.ru/ff0b3658




3aKkoH OTpakeHHs CBeTa. 3epkana. PemieHue 3agad Ha

bubnuoreka

NOK

63 TIPUMEHEHHE 3aKOHA OTPa)KEHHs CBeTa https://m.edsoo.ru/ff0b38c4
64 IIpenomnenue cBera. 3aKOH IPEIOMIICHHS CBETA bubmiorexa [oK
https://m.edsoo.ru/ff0b3aea
G5 | mamos swypemr rpuxeme caem. Henomsoan ox
CBETOBOXAX https://m.edsoo.ru/ff0b3c5c
JlaGopaTopHas paborta "VccnemoBaHue 3aBUCHMOCTH yriia
66 TIPEJIOMJIEHHSI CBETOBOT'O JIy4a OT YIJIa MaJIeHUs Ha TPaHHLe
"Bo31TyX-cTexso""
Ypok-koH(pepeHIHs "Ucnonb3oBaHue TIOJTHOTO
67 BHYTPEHHEr0 OTPa)KEHHUS: CBETOBOJbBI, ONTHKOBOJIOKOHHAS
CBs3B"
bubanoreka OK
68 JInnsel. OnTuyeckas cuia JTUH3BI https:/m.edsoo.ru/fOb32¢ 1
69 [TocTpoeHue U300pakeHUH B IMH3aX bubmmorexa HoK
https://m.edsoo.ru/ff0b444a
70 Jlabopatopnast  pabora  "Ompenenenne  (HOKyCHOro bubnuoreka IHOK
PACCTOSIHUS M ONTHYESCKON CHJIBI COOMparoIeit TUH3BI" https://m.edsoo.ru/ff0b4206
71 Ypok-konpepeHuus "OnTuyeckre JTUH30BbIE TPUOOPHI" E;S:jfrr:;mo.r Wf0c0aTe HOK
72 I'ma3 xak ontuueckas cuctema. 3peHue bubmuorexa HOK
https://m.edsoo.ru/ff0b4684
73 YpOK—K"OH(I)epeHLlI/I}I "edexTol 3penus. Kak coxpaHuTh
3peHue
74 Paznoxenue Oenoro cera B crektp. OmbiTel HploTOHA. bubnunorexa LHOK
CrnoxeHue CrieKTpaJbHBIX [[BETOB. Jlucnepcus cBeTa https://m.edsoo.ru/ff0c0f4c
15 | Sepmopmn s "Omem no prsorennn G tox
HaOJIFOJICHUH Yepe3 LIBETOBbIC HUIbTPHI" https://m.edsoo.ru/tf0c0e2a
76 Ypok-npakTikyM "BoiHOBBIE CBOWCTBa CBeTa: AWCIEPCHS,
uHTepdepeHuus u audbpakips”
77 Onebitel Pesepdopaa u mnanerapHas MoJelIb aToMa Eggi?fn:.e;c?soo.ru /ff0c]12a8 HOK
78 IToctynatel bopa. Monens atroma bopa
79 Hcnyckanue W mnoriomeHue cBera aTtoMoM. KBaHTHL bubnmnoreka HOK
JInrelyaTeie CIEKTPHI https://m.edsoo.ru/ffOc144c
80 Ypok-npaktuky™m "HabmoneHue criekTpoB ucryckanus' bubmorexa [oK
https://m.edsoo.ru/ff0c1550
81 PanmnoakTHBHOCTE M €€ BHIBI Bbmotexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenne atoMHOTO sipa. HykiaoHHast Mosienb bubmmoteka HOK




https://m.edsoo.ru/ff0c18ac

83 PanuoaxtuBHBIE TpeBpateHus. M30Tomnb 1 Eubmaotexa HOK
https://m.edsoo.ru/ff0clal4
84 Pemenue 3aaau o teme: "PagunoakTuBHbIe npeBpanieHus" 1 bubmmorexa HOK
https://m.edsoo.ru/ff0c1b4a
85 ITepuon nonypacnana 1
36 Ypok-koH(pepeHuss  "PagMoOakTHBHBIC — HM3IY4CHHS B 1 1 bubmoreka HOK
MIPUpPOJIE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
g7 SnepHble peakiuy. 3aKOHBI COXPAaHEHMS 3apsOBOTO U 1 bubanorexa [HOK
MacCOBOT'0 YUCEI https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBS3M aTOMHBIX siyiep. CBs3b MacChl M SHEPTUU 1 bubmmorexa ToK
https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3amau no teme "SnepHsie peakuun" 1
90 Peaxiuu cunTe3a u geneHus spaep. VICTOUHUKM 3HEpruu 1 bubanoreka [HOK
ConHua u 3B€3 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepeHIHs "Hnngaﬂ sHepreThka. JleWcTBus 1 1
PaJAMOAaKTUBHBIX M3JIy4E€HUH Ha JKUBbIE OPraHU3MBbI"
92 P;Jfgsgs;iFHﬂiHoeKo;gﬁgnbgﬁgngiggiiTHb?eo BOJ:::E 1 bubimorexa HOK
KBanToBbie SBICHNS" https://m.edsoo.ru/ff0c223e
93 KonrponbHas pabora no teme "DJIEKTPOMArHUTHOE MOJIE. 1
OnexTpoMarHuTHeIC BOHBL. KBaHTOBEIE siBNICHUS"
04 [oBTopenue, O6(36H.I€HI/IQ. JlaGopaTopHbie pabOTHI IO | | bubmoreka LHOK
Kypcy "B3aumopeiictBue ten" https://m.edsoo.ru/ff0c245a
95 [loBropenue, o0oOmeHne. PemieHue pacdeTHBIX U | bubnunorexa LHOK
KauyeCTBEHHBIX 3a/a4 1o TeMe "TeroBble mporecch” https://m.edsoo.ru/ff0c2572
9 | xaveomenmx samn mo towe KIUL rennossx | 1 Butmtonerc oK
J—— https://m.edsoo.ru/ff0c2a22
97 [loBropenue, o0oOmeHne. Pemienne pacyeTHBIX U 1 bubnuoreka LHOK
KadecTBeHHBIX 3a1a4 1o Teme "KI1J] anmexTpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30
08 [oBTopenue, o006meHue. JlabopaTopHble pabOThI IO 1 1 bubnuoreka LHOK
Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2¢c52
99 [ToBTopenue, o0oOmeHne. Pabora ¢ Tekcramu 1O TeMe 1 bubnuoreka LHOK
"3aKoHBI COXpaHEeHHUS! B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 [loBTOpenue, oboOmeHme. Pabora ¢ TekcramMu 1o Teme 1 Bubnunorexa HOK
"Kosnebauns v BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [loBTOpenue, oOoOmeHne. Pabora ¢ TekcramMu 1o Teme 1 Bubnunorexa HOK
"CBeToBbI€ sIBIIEHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTopenue, oboOmenne. Pabora ¢ Tekcramm TO Teme |
"KBanToBas u siaepHas ¢uzuka’
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27




ITPOBEPSEMBIE INPEJMETHBIE PE3YJIbTATBI OCBOEHMUA OCHOBHOH
OBPA3OBATEJIbHOM ITIPOTPAMMBI OCHOBHOTI'O OBIIET'O OGPA3OBAHUA

7 KJIACC

Kog
NMPOBEPSIEMOT0
pe3yJabTaTa

IIpoBepsiemble IpeAMeETHBIE Pe3YJILTATHI OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHONM NMPOrpaMMbl OCHOBHOTO
o01iero odpa3oBanust

1.1

HCIOJIB30BATh N3YYCHHBIC ITOHATH A

1.2

pa3nuyaTh SABJICHUS 10 ONHMCAHMIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, AEMOHCTPUPYIOLIUX JaHHOE
(dusnyeckoe sBICHUE

1.3

pacrio3HaBaTh MPOSIBICHNE U3YYEHHBIX (DU3NYECKHX SBICHUN B OKPYXKAIOIIEM MHpE, B TOM 4Hcie (pu3ndeckue
SIBIICHUSI B TIPUPOZAE, IPU STOM MEPEBOIUTH NPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
cBOicTBa (MpU3HAKK) PU3UYECKHX SIBJICHUH

1.4

ONKCHIBATh HM3YYEHHBIE CBOMCTBA Tel M (PU3MYECKHe SBJICHHS, HCIONB3Yyd (U3UUECKHE BEITMYMHBI, TPHU
OIMCaHUU TPaBWIBHO TPAKTOBATh (PU3UUECKHUH CMBICI UCIIONB3YEMbIX BEJIMUUH, UX 0003HAYCHUS U EIUHULIBI
(U3MUECKUX BENWYMH, HAXOIWTh (POPMYJIBI, CBS3BIBAIOLIME NaHHYIO (HU3MYECKYIO BEIMYMHY C IPYrUMH
BEJIMYMHAMH, CTPOUTH TPa(PUKH M3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJIHYHH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UUCCKUE SIBJICHHUS U TPOIIECCHI, UCTIONB3YS M3yUCHHBIC 3aKOHBI, IIPH ITOM
JIaBaTh CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M 3aIHUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHE

1.6

OOBSICHSITH (hU3UUECKUE SIBICHUS, MPOIECCHI U CBOICTBA Tel, B TOM YHCIE M B KOHTEKCTE CHTYAIlHi MPaKTHKO-
OPHUCHTHPOBAHHOTO XapaKTepa: BBISBJIATH MPUIUHHO-CICACTBEHHBIC CBSI3H, CTPOHTh OOBsicCHeHHe u3 1 — 2
JIOTUYECKHUX IIaroB C OMopoi Ha |1 — 2 U3ydeHHBIX CBOMCTBA (DU3UUECKHUX SBICHUH, (DU3MUIECKUX 3aKOHA HITH
3aKOHOMEPHOCTH

1.7

pemiaTh pacu€THele 3agaud B 1 — 2 NEHCTBUS, MCIONb3Ys 3aKOHBI U (hOPMYIBI, CBS3BIBAIOILNE (HU3MUCCKUE
BEIIMYMHBI: Ha OCHOBE aHAJW3a YCIOBHA 3allaudl 3alUCBIBATh KPAaTKOE YCIOBHE, MOACTABIATH (hU3UUECKUE
BEITMYMHBI B ()OPMYIIBI U IPOBOAUTH PAacu€Thbl, HAXOMUTH CIPABOYHBIC JaHHBIE, HEOOXOIUMBIC JUIS PEIICHUS
3a]1a4, OLICHUBATh PEAIUCTHYHOCTD IOIY4eHHON (PU3NMUECKON BETHYHHBI

1.8

pacrio3HaBaTh TPOOJEMBI, KOTOPHIE MOXHO PEUIUTh MPU IMOMOIIM (PU3NYECKHUX METOIOB, B OINUCAHUU
UCCIIEZIOBAHMS BBIICIATh IPOBEPAEMOE INPEANONOKEHHEe (TUIOTE3y), pas3iuyaTb W HHTEPIPETUPOBATH
HOJTy4eHHBIH Pe3y/IbTaT, HAXOAUTh OIIMOKH B XOZ€ OMBITA, JENaTh BHIBOABI 110 €T0 pe3yabTaTaM

1.9

NPOBOJIUThH OMBITHI 10 HAOIMIONCHHUIO (U3MYECKUX SIBICHUH WM (PU3NYECKHX CBOWMCTB Tell: (OPMYIHPOBATH
HPOBEPsIeMbIC MPEAIOIOKEHMS, COOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOrO 00OPYIOBAHHS, 3alUCBIBATH XOX
OMBITA ¥ (POPMYITUPOBATH BHIBOJIBI

1.10

BBIIOJIHATD IIPSIMBIE H3MEPEHUs C HCIOJIL30BAaHUEM aHAJOTOBBIX M LU(POBBIX NPHUOOPOB, 3aIMCHIBATH
NOKa3aHusi MPUOOPOB € YUETOM 3aJIaHHOW aOCOIOTHOW MOrPELIHOCTH N3MEPEHH i

MPOBOJIUTH HCCIIE0BAHUE 3aBUCUMOCTH OJHON (DM3HUECKOH BETMYMHBI OT JPYTrOi ¢ UCIONB30BAHUEM IIPSMBIX
HU3MEpeHHH, y4acTBOBaTh B IUIAHHMPOBAHHH Y4EOHOTO MCCIICNOBAHHUS, COOMPATh YCTAHOBKY W BBIIOJNHSATH
H3MEpEeHHs, Clenys NPEeATIOKEeHHOMY IUIaHy, (PMKCHPOBATh PE3yIbTAThl IOTYYEHHOW 3aBUCHMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE NPEUIOKEHHBIX TaOJIHI] U IPaHKOB, 1eJaTh BEIBOABI IO PE3yJAbTaTaM HCCIICIOBAHHUS

NPOBOJUTh KOCBEHHBIE H3MEPEHHs (HU3NUECKUX BEIMYHMH, Clefysd TNPeIJIOKCHHOH WHCTPYKLIHMH: IpH
BBINIOJIHEHHN HM3MEPEHUH COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYMCIATH 3HAUYEHHE HCKOMOMH
BENUYHHBI

cOOJIFOIaTh MIpaBHiIa TEXHUKHU 0€30MMacHOCTH IpH paboTe ¢ 1abopaTOpHEIM 000PYIOBaHUEM

1.14

yKa3bIBaTh MPUHLHIIBI JEHCTBHS MPUOOPOB M TEXHHYECKHX YCTPOWCTB, XapaKTepHU30BaTh NMPUHLIHUIIBI JEHCTBHS
H3y4YEHHBIX NMPUOOPOB U TEXHHYECKUX YCTPOMCTB C MOMOIIBIO MX ONHMCAHUS, UCIONB3Ys 3HAaHHSA O CBOWCTBAaX
(u3nUecKux sBICHUN M HE0OXOAUMBIE (PU3UIECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOIUTE MPUMEpPHl (HaXOAWUTH MH(POPMALHUIO O IpHMepax) MPaKTUYECKOro HCIIONb30BaHHS (PU3NUECKUX
3HAHWH B TIOBCETHEBHOM JKM3HM [UIA OOECledYeHHs Oe30MacHOCTH TpH OOpameHn:d ¢ MpudopamMu H
TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHWs 3[0pOBbS M COOJIOIEHHS HOPM SKOJOTMYECKOrO ITOBENCHUS B
OKpYKarouien cpene

1.16

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(OPMAIMK B CeTH MHTEpHET B COOTBETCTBHH C 3aaHHBIM IOMCKOBBIM
3alpocoM, Ha OCHOBE WMEIONIMXCS 3HAaHWH W TyTEM CpPaBHEHHS pa3IMYHBIX WCTOYHUKOB BBIIEIATH
nH(popManuio, KOTopast ABJsIETCS TPOTHBOPEUNBON MM MOXKET OBITh HETOCTOBEPHOM

WCTIONB30BAaTh MPU  BBIMOMHEHHHM YYEOHBIX 3aJaHWil HAYYHONOMYJSIPHYIO JIUTEPaTypy (PHU3NYECKOro
COZIEPXKaHWs, CIIPABOYHBIE MaTepHajbl, PECYpChl ceTH VIHTepHeT, BIaaeTh NpHEMaMH KOHCHEKTHPOBAHMS
TEKCTa, Mpeodpa3oBaHus HH(pOpMaLMK N3 OTHOW 3HAKOBOI CHCTEMBI B JPYTYIO

1.18

cO31aBaThb COOCTBEHHBIE KpAaTKUC TIMHUCbMCHHBIC W YCTHBIC COO6HICHI/I$I Ha OCHOBE 2 — 3 KCTOYHHKOB
PIH(i)OpMaL[I/II/I (1)I/IBI/I‘IGCKOFO COACPIKaHUsA, B TOM YHUCIIC Hy6J'II/I‘IHO JACJIAaTb KpaTKue COO6HICHI/I$I 0 pe3yiabTaTax
MPOCKTOB WJIN y‘IC6HBIX HCCHC,Z[OBaHPIﬁ, IIpyu 9TOM I'paMOTHO HCIIOJIb30BATh I/I3y‘IeHHBII\/'I MMOHSITHAHBIN anrapar
Kypca (1)I/IBI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaIIPICI71

1.19

IIPHU BBITNIOJIHCHUHA y‘le6HLIX IIPOCKTOB 1 I/ICCJ'ICZ[OBaHI/Iﬁ pacnopeacasiTb 0053aHHOCTH B I'pynri€c B COOTBETCTBUU C




MTOCTaBJICHHBIMHU 3aJla4aMU, CJICIUTHh 32 BBHIMOJHCHUEM IUTaHA JCWCTBUMA, aJICKBATHO OIICHWBATH COOCTBCHHBIM
BKJIaJ B JESTEIbHOCTh TPYIIbl, BBICTPaWBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, YUYHUTHIBas MHEHHE
OKpYKaIOIIHX

8 KJIACC

Kog
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble mpeaMeTHbIE pPe3yJbTAThl OCBOEHHMSI OCHOBHOWH 00pa30BATEJbHOH MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHus

1.1

HCIIOJIB30BATh ITIOHATUA

1.2

pas3jindyaTth SABJICHUA 110 ONHCAHHUIO HUX XAPAaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOLIUX
JaHHOC (1)I/I3I/I‘IGCK08 SIBJICHUC

1.3

pacrio3HaBaTh TIPOSIBIICHWE W3YYEHHBIX (U3MUYECKHUX SBICHUA B OKPYKAaIOIIEeM MHpE, B TOM YHCIE
¢usnueckre SBICHUS B NPUPOZE, NPU 3TOM MEPEBOMUTH MPAKTHUECKYIO 3a/1ady B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKH) PU3NYECKHX SIBIICHUH

1.4

ONMCBIBATL HM3Y4YCHHbLIC CBOIiCTBA TeNl U (bPISI/I‘IeCKI/Ie SABJICHUA, HCIIOJIb3YA (l)I/I3I/I‘IeCKI/Ie BCJIMYMHLI, TpH
ONMCAaHWU NPAaBUJIBHO TPAKTOBATH (1)1/131/1'-1601(1/1171 CMBICJT MCITOJIb3YyEMbIX BCIWYUH, 0003HaYEHUS U CAMHUIIbI
(l)I/I3I/I‘IeCKI/IX BCIIMYHH, HAXOAUTh (l)OpMyJ'II)I, CBA3BIBAIOIINE JTaHHYIO (1)1431/[‘1601(}7}0 BCIIMYUHY C JAPYruMu
BCJIMYMHAMU, CTPOUTH I’pa(l)I/IKI/I N3YyUYCHHBIX 3aBHUCHMOCTEH (l)I/I3I/I‘IeCKI/IX BCJIMYUH

1.5

XapaKTepU30BaTh CBONCTBA Tel, (PM3UUYCCKUE SBJICHUS M TMPOLECCHI, UCIONB3YsA M3YUYCHHBIC 3aKOHBI, TPU
9TOM JIaBaTh CJIOBECHYIO (hOPMYITMPOBKY 3aKOHA U 3aIHCHIBATH €T0 MATEMAaTHUCCKOE BBIPAKCHHE

1.6

00BSACHATH (U3UUECKUE TPOIECCHl M CBOWCTBA Tell, B TOM YHUCIE M B KOHTEKCTE CHTYaIlMH IMPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKkTepa: BhISBIATH MPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTh OOBsiICHEHHE u3 1 — 2
JIOTMYECKHX I1aroB ¢ MOMOIIBI0 1 — 2 U3y4eHHBIX CBOMCTBA (PU3UUECKUX SBJICHHN, (U3MIECKUX 3aKOHA MIIH
3aKOHOMEPHOCTHU

1.7

pemars pacyéTHble 3a7a4u B 2 — 3 AefCTBUS, UCHONB3Ysl 3aKOHBI U (OPMYIbI, CBs3bIBarOLINE (pru3nieckue
BEJIMYMHBL: Ha OCHOBE aHAJIM3a YCIOBMs 3aJaud 3allMChIBATh KPAaTKOE YCIOBHUE, BBIABIIATH HENOCTATOK
JAHHBIX JUIS pelleHus 3a/1a4i, BEIOMPATh 3aKOHBI U (DOPMYJIbI, HEOOXOANMBIE JIIsl €€ pelIeHUs], POBOIANUTH
pacuéThl ¥ CpaBHUBATH OJyYEHHOE 3HAYCHHE (PM3HUECKOM BEITMYHMHBI C H3BECTHBIMHU JAHHBIMHU

1.8

pacno3HaBaTh MpPOOJEMBI, KOTOPbIE MOXKHO PEHINTh NPHU MOMOIIM (H3HYECKHX METOAOB, HCIIONB3YS
OIMCAaHUE HCCIEO0BAHMSA, BBIICIATH NPOBEPSIEMOE IPEITNONIOKEHHE, OLIEHUBATh NPABHIBHOCTb IOPSAKA
IPOBE/ICHUSI UCCIIEJIOBAHMUS, JICNIATh BBIBOIbI

1.9

MPOBOJIUTH OIBITHI 110 HAOIIONEHNIO (PU3UUECKUX SIBIICHUIN WM (PU3MYECKUX CBOMCTB Tell: (opMyIHUpoBaTh
HpOBEPsIeMbIC IPEAIOIOKEHHS, COOUPATh YCTAaHOBKY U3 MPEJIOKEHHOr0 000pY/IOBaHUs, OIUCHIBATH XOJ
OMBITA M (POPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHATh TIPSMBIE M3MEPEHUS C HCIONB30BAHHEM AaHAJOTOBBIX INPUOOPOB M JATYMKOB (PH3UYECKUX
BEJIMYUH, CPABHUBATh PE3YNbTAaThl H3MEPEHHH C YIETOM 3aJaHHOM aOCOMOTHON IOTPEITHOCTH

MPOBOJUTH HCCIENOBAaHUE 3aBHCHMOCTH OJIHOW (PU3NUECKOH BEIUYMHBI OT APYTOH C HCIIONB30BaHHEM
NPSAMBIX M3MEPEHHIl: [UIaHUPOBATh HCCIIENOBAHNE, COOMPATh YCTAHOBKY W BBINONHATD M3MEPEHUS, CIeYs
NPeIUIOKEHHOMY IUIaHy, (PUKCHPOBATh Pe3yNbTaThl IOJYyYEHHON 3aBHCHMOCTH B BH/E TAOIUI U rpadUKoB,
JIeTIaTh BBIBOIBI 11O PE3YIbTaTaM HCCIIEIOBAHUS

1.12

NPOBOJUTh KOCBEHHBIE H3MEpEHHs (H3MYECKUX BEJIMYMH: IUIAHUPOBAThH HM3MEpEHHs, COOHpaTh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs! IPEJIOKEHHON HHCTPYKIMH, U BBIYHCIISATh 3HAUEHHE BETTHIHHBI

1.13

cOOJIFOIaTh MIpaBHiIa TEXHUKHU 0€30MMaCHOCTH IpH padoTe ¢ 1abopaTOpHEIM 000PyIOBaHUEM

1.14

XapaKTepPHU30BaTh NPHUHINIBI JSHCTBHUA U3yIEHHBIX IPHOOPOB M TEXHWYECKUX YCTPOMCTB C ONMOPOH HA MX
OIMCaHMA, HCHONb3Yysl 3HAHUS O CBOMCTBAaX (PM3MYECKMX SBICHHH W HEOOXOAUMBIE (QHU3UIECKUE
3aKOHOMEPHOCTH

1.15

pacIio3HaBaTh NMPOCTBIE TEXHUYECKUE YCTPOICTBA U M3MEPHUTEIbHBIC MPUOOPHI IT0 CXEMaM U CXEMaTHIHBIM
PHCYHKaM, COCTABIISITH CXEMBI JJIEKTPHUYECKHX LIETIEH ¢ MOCIeI0BaTEFHBIM 1 MTapaJUIeIbHBIM COSTUHEHIEM
JIEMEHTOB, pa3inyasi YCIOBHbIE 0003HAUCHUS SJTEMEHTOB AIIEKTPUIECKUX IIeTIeH

1.16

TIPUBOUTE TPUMEPHI (HAXOAUTH HHPOPMAIIUIO O TpUMepax) MPaKTHIECKOr0 MCIIONB30BAHMS (PH3MUECKIX
3HAHWH B TIOBCEAHEBHOW XW3HH Uil OOecriedeHus Oe30MacHOCTH MpH oOpamieHnd C mpudopamMu U
TEXHMYECKUMH YCTPOWCTBAMH, COXPAHEHHS 37I0pPOBbSl M COONIIOAECHHUS HOPM 3KOJIOTMYECKOTO MOBEICHHS B
OKpYKaroulen cpene

OCYIIECTBIISITH MOMCK MH(pOpMaIy (HU3NIECKOTO COAEpaHMS B CETH VHTEpHET, Ha OCHOBE MMEIOIINXCS
3HAaHUH M MyTEM CPaBHEHUS JOMOJHHUTENBHBIX MCTOYHHKOB BBIACIATH MH(POPMAIMIO, KOTOpas SBISETCS
TIPOTUBOPEUYHMBON MII MOXKET OBITh HEJIOCTOBEPHOM

1.18

HCIOJIb30BaTh IIPpHW BbIINOJIHCHUU y‘IG6HBIX 3a,Z[aHPII>'I HAYYHO-TIOMYJISIPDHYHO JIMTECPATYPY (1)I/IBI/I‘IGCKOFO
COACPIKAHNA, CIIPABOYHBIC MATCpUAJIbl, PECYPChbl CETU I/IHTepHeT; BJIaJCTh HpI/IéMaMI/I KOHCIICKTUPOBAaHUSA
TCKCTA, Hp606p2130BaHI/I$I I/IHq)OpMaIII/II/I nus3 O,Z[HOI>'I 3HAKOBOI CHCTEMEI B APYryro

1.19

CO31aBaTh COOCTBEHHBIC IMHUCHMEHHBIE H KpPAaTKUC YCTHBIC COO6IIICHI/I$I, 0606111a$1 I/IHq)OpMaIII/IK) ns3




HCCKOJIbKMX HCTOYHHKOB (1314314%01(01‘0 COACpIKaHUA, B TOM YHUCIIC Hy6J'II/I‘IHO OpEeACTaBIIATE PE3YJILTATHI
HpOGKTHOI\/’I nim PICCJ'IeI[OBaTe.TILCKOﬁ ACATCIbHOCTH, IMPHU I3TOM TI'PaMOTHO HCIIOJIb30BATh I/IBy'leHHBIﬁ
TOHSITUHBIA armapar Kypca (1)I/I3I/IKI/I, COIMPOBOXKAATH BBICTYIICHUC Hpe?,eHTaHI/Ieﬁ

1.20

Opu  BBIIIOJIHCHUN y‘le6HBIX IPOCKTOB H I/ICCJ'IC,HOBaHI/Iﬁ (1)I/I3I/IquKI/IX IMpoOUECCOB  pacCHpeaACiATh
00SI3aHHOCTU B rpymnme B COOTBETCTBUM C IMOCTABJICHHBIMU 3aJavdaMH, CJICAWUTHL 3a BBLINIOJHCHHUCM IUIaHA
Z[eflCTBHfI U KOPPECKTUPOBATHL €ro, aJICKBATHO OLCHUBATH COOCTBEHHBIH BKJIaJd B ACATCIBHOCTL T'PYIIIbI,
BBICTPAUBATL KOMMYHUKATHBHOC B3aPIMOI[€I>'ICTBHe, IMPOSBJISAA TOTOBHOCTL pa3pelliaTh KOH(l)J'II/IKTBI

9 KJIACC

Kopx
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble mNpeIMeTHBIE Pe3yabTaThl OCBOEHHSI OCHOBHO 00pa3oBaTeJbHOM NPOrpaMMbl
OCHOBHOTO 00111eTr0 00pa30BaHus

1.1

HCIOJIB30BATh N3YYCHHBIC ITOHATHA

1.2

pas3jinyaTthb SABJICHUA IO ONHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha OCHOBE ONBITOB, ACMOHCTPHUPYIOHIUX
JaHHOC (l)I/I3I/I‘IeCKOC SIBJICHUC

1.3

pacrio3HaBaTh MPOSIBICHWE W3YYEHHBIX (U3NYECKUX SBJICHUI B OKpYXalolUleM MHpE, B TOM YHUCIE
¢usnueckre SBIEHHUS B TPHPOJE, IPU ITOM MEPEBOIUTH NMPAKTUYECKYIO 3ajady B y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) PU3NUYECKHX SIBIICHUH

1.4

OIKCHIBATh M3y4YEHHBIE CBOMCTBA Ted M (U3MUECKUE SIBICHMS, UCIONB3Yys (PU3NYECKHE BEIMYMHBI, MPU
OIMCaHUU TPaBWIBHO TPAKTOBATh (PU3MUECKUIH CMBICI UCIIONB3YEMbIX BEJIMYHMH, 0003HAYEHHS M €MHHIIBI
(u3MUeCKUX BEIMYHMH, HaXOMUTh (DOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO (DM3MYECKYIO BEIMYMHY C APYrUMH
BEJIMYMHAMH, CTPOUTH TPA(UKH M3YdEHHBIX 3aBUCUMOCTEH (PU3HYECKUX BEUUUH

1.5

XapaKTepusoBaTh CBOMCTBA TCII, d)I/ISI/I‘JCCKI/IC SIBJICHUSI U NPOLECCCHI, UCIIOJb3Ysl M3YYCHHBIC 3aKOHBI, IPU
OTOM JaBaTh CJIOBECHYIO (bOpMyJ'IPIpOBKy 3aKOHa 1 3alrCbIBaTh €ro MaTEMAaTUYCCKOC BbBIPAKCHUE

1.6

OOBSCHATh (PM3MYECKHE ITIPOLIECCHl M CBOICTBA Tel, B TOM YHCIE M B KOHTEKCTE CUTYallMd NPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BHIABIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 2 — 3
JIOTUYECKUX IaroB C MOMOILIBIO 2 — 3 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SBJIECHMH, (PU3MIECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemaTh pacy€THble 3amadd (OMMparompecs Ha cUCTeMy H3 2 — 3 ypaBHEHMi), HCIONB3yS 3aKOHBI H
(opMyIbl, cBA3BIBaIONINE (PU3HMUECKHE BETMYMHBI: HA OCHOBE aHAJM3a YCIOBHUS 3aJja4M 3alIUCHIBATh KPaTKOE
yCIIOBUE, BBUABIATh HEJOCTAIONIME WM W30BITOUHbIC JaHHbBIE, BBIOMpATh 3aKOHBI W (OPMYIIBL,
HEOOXOANMBIE ISl pelleHHs, IPOBOANTE PACUEThl M OLEHUBATH PEATMCTUYHOCTH IOJYYEHHOTO 3HAYEHHMS
(bu3NUECKO BEIIMUUHBI

1.8

pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOYKHO PELIUTH MPH MOMOIIM (PU3HYECKUX METOAOB, UCIIONb3YS ONMHCAHHUE
HCCIIC/IOBAHMS, BBIIEIATh NPOBEPSIEMOE IPEANONOKEHNE, OLEHNBATh NPAaBUIBHOCTh IIOPSIKA IMPOBEICHUA
WCCIIEOBAHMS, IeIaTh BBIBOIBL, HHTEPIPETHPOBATh PE3YIbTATHI HAOIIOCHHH 1 ONBITOB

1.9

MIPOBOJUTH OIBITHI IO HAOIIOACHHIO (PU3NUECKUX SBJICHUH MIN (PH3HYECKUX CBOMCTB TEN: CAMOCTOSTEIBHO
coOupaTh yCTaHOBKY M3 M30BITOYHOrO Habopa 00OpYZOBAaHMS, ONHCHIBATH XOZ OIBITA M €r0 Pe3yabTaThl,
(OpMyYITHpPOBATH BBHIBOJBI

1.10

MPOBOJUTH TPH HEOOXOAUMOCTH CEPHIO INPSAMBIX U3MEPEHHUH, ONpelessii cpeiHee 3HAueHHEe H3MepseMOoil
BenuuuHbl (poKycHOe paccTosiHMe COOUparollel JIHMH3bI), OOOCHOBBIBATH BBIOOP CIOCO0a H3MEpEeHHs
(M3MepUTETHHOTO IPHOOopa)

MIPOBO/IUTh UCCJICOBAHHUE 3aBHCUMOCTEH (DU3UUECKUX BEIMYMH C KCIOJIb30BAHUEM MPSMbBIX H3MEPEHHIA:
IUIAHUPOBATh  UCCIEJOBAHME, CAMOCTOSATEIBHO COOMpATh YCTAaHOBKY, (DUKCHPOBATH PE3YIBTATHI
MOJYYEHHOW 3aBUCUMOCTU (DM3MYECKUX BEIMYMH B BUAE TaOIuIM TpaduKoB, JAenaTh BBIBOABI MO
pe3yapTaTaM UCCIeIOBaHUSL

NPOBOJUTh KOCBEHHBIE M3MEPeHUs (U3MYECKHX BEJIMYMH: IUIAHUPOBATH H3MEpEHHs, CcoOMpaTh
9KCTIEPUMEHTAIBHYIO YCTAHOBKY H BBIITOJIHATH H3MEPEHHMS, CIEeLYs TPENIOKEHHON HHCTPYKIMH, BBIYUCIISTH
3HA4YEHHE BEJIMYMHBI M aHAJIW3UPOBATH IIOMYYEHHBIE PE3YJIbTATHl C Y4ETOM 3aJaHHOM IOIPENTHOCTH
HU3MEPEHUI

coOJIFOIaTh MIPaBHiIa TEXHUKH 0€30MMaCHOCTH IpH padoTe ¢ 1abopaTopHBIM 000PYIOBAHHEM

1.14

pa3nuyaTh OCHOBHBIE ITPH3HAKM H3YUYEHHBIX (PU3NYECKHX MOJeNeH: MaTepHaibHas TOYKa, aOCOIIOTHO
TBEPJOE TENO, TOYEYHBI MCTOYHMK CBETA, Jyd, TOHKAas JIMH3A, IUIAHETapHAs MOIENb aTOMa, HyKJIOHHAs
MOJIETh ATOMHOTO SI/Ipa

1.15

XapaKTePU30BaTh IMPHUHIIHIIBL HeﬁCTBHH HN3Y4YCHHBIX HpI/I60pOB 1 TCXHUYCCKHNX YCTpOﬁCTB C OHOpOfI Ha HUX
ONMCaHWs, HUCIIOJIb3YsA 3HaHUA O CBOMCTBaAxX (1)I/I3I/I‘ICCKI/IX SIBICHHM | HCO6XO,HI/IMLI€ (1)I/I3I/I‘JGCKI/IG
3aKOHOMCPHOCTH

1.16

HUCIOJIb30BATh CXEMbl W CXEMATUYHBIC PUCYHKH HU3YYCHHBIX TEXHHYCCKUX YCTpOfICTB, U3MCPUTCIIbHBIX
l'IpI/I60pOB 1 TCXHOJOTHYCCKUX MPOHECCOB IMPU PCIICHUN y‘IC6HO-HpaKTI/I‘ICCKI/IX 3aaa4, OIITHYCCKHUE CXEMBI
JUTA IOCTPOCHUSA I/I306pa)KGHI/II7[ B IINTOCKOM 3€pKaJi€ 1 CO6PIpaIOHICI>'I JIMH3C




MIPUBOUTH TPUMEPHI (HAXOMUTh HH(OOPMAIMIO O MpUMEpax) MPaKTHICCKOTO HCIIONB30BaHUS (PH3HUCCKIX
3HAHWH B TIOBCCTHEBHON >KM3HH Ui OOCCIICYeHHsS OE30MacHOCTH TpU OOpamieHuH C mpudopamMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 370POBBS U COOIIOACHUS HOPM 3KOJOTHYECKOTO ITOBEICHUS B
OKpYyXarollen cpene

OCYHICCTBJIATh ITOUCK I/IH(l)OpMaHI/II/I (I)I/I3I/I‘IGCKOFO COACPIKAaHUA B CCTU I/IHTepHeT, CaMOCTOATCIBHO
(l)OpMyJ'II/IpyH IO CKOBBIN 3aI1pocC, HAXOAUThL IMMYTHU ONPCACICHHUA JOCTOBEPHOCTHU HOHy‘leHHOfI I/IHq)OpMaIII/II/I
Ha OCHOBC UMCIOIUXCA 3HAHWHI 1 JOITOJTHHUTCIIBHBIX UICTOYHHUKOB

1.19

WCIIONIb30BaTh IPY BBINOJIHEHWW YYEOHBIX 3allaHWil HAYYHO-TIONMYJISIPHYIO JITEpaTypy (usndeckoro
COJIep KaHuUs, CIpPaBOYHBIE MaTepHaibl, pecypchl ceT VIHTepHeT; BiajaeTh npuéMamMu KOHCIEKTHPOBAHUS
TeKcTa, npeodpa3zoBaHus HHOOPMALIUK U3 OXHON 3HAKOBOI CHCTEMBI B IPYTYIO

1.20

CO37aBaTh COOCTBEHHBIE NMHCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HMH(pOPMAaIMK M3 HECKOJIBKHX
WCTOYHHUKOB (DM3MUYECKOTO COJEpKAaHUs, IyOJMYHO MPEACTaBISATh pE3yNbTaThl IMPOEKTHOW WK
HCCIIEI0BATENBCKON NEATEIbHOCTH, NMPH 3TOM TPAMOTHO MCIIOIb30BATh M3YUEHHBIN MOHATHMHBIN ammapatr
u3y4aeMoro pasjena (HU3MKH M COIPOBOXKIATH BBICTYIUIEHHE Mpe3eHTalued ¢ yd4éToM ocoOeHHOCTeH
ayJUTOPUH CBEPCTHUKOB

1.21

IpH BBIIIOJTHEHUN y‘Ie6HHX MIPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ (bI/I3I/I‘IeCKI/IX IMpoUeCCOB pacupeaciiaTh 00s13aHHOCTH
B Ipynne B COOTBETCTBUHM C IOCTABJICHHbBIMU 3aaavdaMy, CICAUTHL 3a BBINIOJIHCHHUEM IlJIaHA HeﬁCTBHﬁ u
KOPPCKTHUPOBATHL €T0, aJICKBATHO OLUCHUBATH COOCTBEHHBIH BKJIaJl B ACATCIIBHOCTL T'PYIIbI, BBICTpAUBATH
KOMMYHHUKATUBHOC B3aHMOﬂeﬁCTBHe, IMPOSABJISAA TOTOBHOCTH pa3pCiiaTb KOH(I)J'II/IKTLI

MMPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA

7 KUIIACC
Kon
Kon 3;1emenTa IIpoBepsieMble JIeMEHTHI COAEePKAHUS
pa3aena
®U3UKA U EE POJIb B [TIO3HAHUU OKPYXAIOILIETO MUPA
11 ®usuka — Hayka o npupoge. SBnenus npuponsl. OuznuecKue SIBICHUSA: MEXaHUYECKUE,
) TCIUIOBBIC, DJICKTPUICCKNUEC, MAaTrHUTHBIC, CBETOBLIC, 3BYKOBbLIC
12 Ouznveckre BeauyuHBL. V3mepenue Quandeckux BenudyuH. Dusnveckue NpPUOOPHI.
) IlorpemHocTh U3MepeHuil. MexayHapoaHasi CHCTEMa €AMHULL
EcrecTBeHHOHAay4YHBI METOJ IO3HAHMA: HAOMIOAEHME, IOCTAHOBKA HAYYHOTO BONpPOCA,
1.3 BBIABI)KCHHE THIIOTE3, SKCIEPUMEHT 10 MPOBEPKE T'MIOTe3, OObICHEHHE HaOII0JaeMOro
1 SABJICHUS
1.4 Onucanue Gpu3nNUecKux sIBJICHUH C MOMOIIBIO MOJIeTIeH
[pakruueckue paboThI:
###Par#H##l3Meperne pacCTOsHUMN.
15 ###Par#H##3meperne 00bEMa JKUIKOCTH U TBEPAOTO TeNa.
) ###Par#H##Onpenenenue pa3MepoB MaJbIX Tel.
###Par#H##l3mepenne TemmnepaTypbl IpU MOMOIIU KUAKOCTHOTO TEPMOMETpa U JaT4MKa
TeMIepaTypsl
INEPBOHAYAIJIbHBIE CBEJAEHIMA O CTPOEHMU BEIIIECTBA
71 ###Par#H##CTpoeHne  BemlecTBa: aTOMbl W MOJEKYNIbl, HX pa3Mmepbl. OTBITH,
) JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA
29 ###Par#H#][piokerne wacthn  BemiectBa. CBsI3b  CKOPOCTH  IBIDKEHHS YacTHIl C
) Temneparypoil. bpoyHoBckoe aBmkenue, TuhGy3us
2.3 B3anmogzeiicTBue 9acTHIl BEIECTBA: IPUTSDKEHUE U OTTAJIKUBAHHE
) ###Par#H# ArperaTHble COCTOSHHS BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH W TBEPIBIX
24 (kpucTammmyecknx) Ten. B3anMocBs3p MEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX Ml HX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM
2.5 OCOOEHHOCTH arperaTHBIX COCTOSIHAN BOJBI
[IpakTryeckue paboOTHI:
26 ###Par###Onernka qraMmeTpa aToMa METOIOM PSIZIOB (C HCIIONB30BaHUEM (OTOrpadmii).
’ ###Par#H###OnBITH 10 HAOTIOACHUIO TEIUIOBOTO PACIIMPEHNUS Ta30B.
###Par#H#H##OnBITH 0 00HAPY)KEHHUIO IEHCTBHS CHII MOJIEKYIISIPHOTO MPHUTSHKCHUS
JIBWKEHUE 1 B3AMMOJIEMCTBUE TEJI
3.1 Mexanunueckoe IBHKeHUE. PaBHOMEPHOE M HEPABHOMEPHOE JIBHIKEHUE
32 ###HPar#H#Cxopocts. CpenHsist CKOPOCTh PH HEPABHOMEPHOM JBIKEHHH. Pacuér myrn u
3 ’ BPEMCHH JIBIKCHUS
33 SIBnenne wHepumMu. 3aKOH WHEpOWH. B3ammopeicTBHE Ten Kak NpHYMHA W3MEHEHHS
) CKOPOCTH JIBIKEHHS Tesl. Macca Kak Mepa MHEPTHOCTH Tella
3.4 ###Par#H## ImorHocTh BemecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJICKYN B CIIHUIIES




00BEéMa BelecTBa

3.5

Cuna Kak XapaKTCPUCTHUKA B3aHMOH€ﬁCTBHH TCI

3.6

Cuna YIIPYTOCTU U 3aKOH FyKa I/I?)MCPCHI/IC CHJIbI C IMTOMOLIBIO AMHAMOMETPA

3.7

###HPar###SIBeHue TaroreHus U cuia Tsokectd. Cuja TSHXKECTH Ha APYrux IutaHerax. Bec
tena. HeBecoMocTh

3.8

Cuna TPpCHUA. TpeHHe CKOJIbXKCHUSA U TPCHUC TTOKOs. TpCHI/IC B IIpUPOJC 1 TCXHUKE

3.9

#H##HPar###CnoxxeHne cui, HalpaBJIeHHbBIX 110 OHOM NpsMoil. PaBHONEICTBYIOIIAS CHIT

3.10

[IpakTuueckue paboThI:

OrmpeneneHue CKOPOCTH PABHOMEPHOTO JBIDKCHHS (IIApUKa B KUAKOCTH, MOJCIH
JNEKTPHIECKOr0 aBTOMOOWIIS M Tak nanee). OnpeneneHue cpeHell CKOPOCTH CKOJIBKEHNUS
OpycKa Win Mmapuka M0 HAKJIOHHOI IutockocTy. OnpeneneHue II0THOCTH TBEPOro Tena.
OmBITEI, JEMOHCTPUPYIOIINE 3aBHCHMOCTh pacTSKEHHS (AeOopMalli) TPYKHUHBI OT
MPUIOKEHHOMN CUITbl. OTBITHI, IEMOHCTPUPYIOLINE 3aBUCHMOCTD CHJIBI TPEHUS CKOITBKEHHUS
OT Beca Tella U XapaKTepa COPHKACAIOIINXCsl TOBEPXHOCTEH

3.11

dusnueckue sBICHUS B MpUpoAEC: NPUMEPHI IBWKCHHUSA C pa3JIMYHBIMU CKOPOCTSAMU B JKMBOM M
HEXUBOU Mpupoac, ﬂeﬁCTBHe CWIbI TPCHUA B IPUPOAEC U TCXHUKE

3.12

Texuuueckue yc’[‘pOﬁCTBa: JAMHAMOMETP, MOAIIUITHUKH

JIABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTEM 1 TA30B

4.1 Jasnenue tBépnoro tena. CnocoObl yMEHbIICHHS M YBEITHYCHUsI TABICHUS
4.2 JaBnenue raza. 3aBHCUMOCTb JIaBJICHHUS ra3a oT 00bEMa, TEMIIEpaTyphl
473 Ilepenaua naBneHus TBEPABIMU TeNNaMH, XHIKOCTAMH M TrazaMu. 3akoH Ilackans.
’ ITHeBMaTHYEeCKHE MaIIMHBI
4.4 3aBUCHMOCTh  JIaBJICHUSI KMJKOCTH OT TIOyOuHbl. ['mapocraTudeckuii mapajokc.
) CooOmmatommuecs: cocysl. ['uipapindeckiue MeXaHU3MbI
Atmoctepa 3emuin M atmocdepHoe JaBiieHWe. [IpUYMHBI CYIIECTBOBAHUS BO3YIIHON
4.5 obomnouku 3emnu. OnbiT Toppudennyn. 3aBUCUMOCTb aTMOC(HEPHOTO JABJICHHS OT BBICOTHI
HaJl YPOBHEM MOpS
4.6 Uzmepenue armocdepHoro nasieHus. [IpuOops! aiist u3MepeHust aTMOc(hepHOro JaBiIeHUs!
47 JleiicTBUE )XUOAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BrITankuBaromas (apXxuMenoBa)
) cuia. 3akoH ApxuMena
4.8 [InaBanue Ten. Bo3ayxomnaBanue
[paktrueckue paboThI:
HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa NOrPYKEHHOM B HUIKOCTh 4aCTH
tena. OrmpeneneHre BBHITAIKUBAIONIEH CWIBI, AEHCTBYIOIIEW Ha TeJO, MOTPYKEHHOE B
49 KuakocTb. [IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH CHUJIbI, JEMCTBYIOLIEH HAa TEIO B
) KHUJKOCTH, OT Macchl Tena. OMbITEL, AEMOHCTPUPYIOLIME 3aBUCHMOCTb BBITAIKUBAIOLIECH
CHJIBI, JIEHCTBYIOIIEH Ha Telo B KUIKOCTH, OT 00bEMa MOTPYKEHHOHN B JKUAKOCTH YacTU
Tema M OT IUIOTHOCTH XKHAKOcTH. KOHCTpyHpoBaHME apeoMeTpa WM KOHCTPYHPOBaHHE
JIOJKHU U OlIpefiesieHUEe €€ IPy30I0abEMHOCTH
410 duznyeckue SBIEHUS B IPUPOJE: BIMSIHUE aTMOCHEPHOro JaBICHUS Ha KUBOW OPraHU3M,
) IUIaBaHUE PHIO
411 TexHUYecKnHe YCTPOWCTBA: COOOMIAIOMIMECS COCYIBI, YCTPOWCTBO  BOIOMPOBOJA,

THAPABIMYECKUI Ipecc, MaHOMETp, OapoMeTp, BBICOTOMED, IIOPIIHEBOH HACOC, apeOMETp

PABOTA, MOIITHOCTB, OHEPT A

5.1 Mexannueckasi paboTa

5.2 MexaHn4ecKast MOIIHOCTb

53 [IpocThie MEXaHU3MBL: pblyar, OJIOK, HAKJIOHHAS TIIOCKOCTh. IpaBuiio paBHOBECHs pbIdara

54 [IprMeHeHre paBHiIa PaBHOBECHS phIdara K OJI0Ky

55 «3omoToe TmpaBWIO» MeXaHUKH. Kod((UIMEHT ™OJIe3HOro eWCTBUS MEXaHHW3MOB.
[TpocThie MeXaHU3MBI B OBITY M TEXHHUKE

5.6 [ToTreHnmaapHAs SHEPTUH TENA, OAHATOrO HaJ 3eMIEH

5.7 Kunernueckas sHeprust

5.8 [onHas MexaHu4YecKas dHeprusi. 3aKOH U3MEHEHHUS M COXPAHEHUS] MEXaHMIECKOH SHEPrun
[IpakTiueckne padoOTHI:

59 ###HPar#H#Onpenenenne pabOThl CHIBI TPEHUS NPH PABHOMEPHOM IBIDKCHHH Teia II0
TOPU30HTANILHOM MoBepxHOCTH. MccnenoBanne ycinoBuil paBHOBecHus pbraara. M3mepenue
KIIJI HaknmoHHOM miockocTH. M3ydeHne 3aKkoHa COXpaHEHUsT MEXaHUYECKOU S3HEPTUU

5.10 Duznveckue SBICHNS B IIPUPOJIE: PHIYArH B TEJIE YEIOBEKA




511 TexHndeckre ycTpoicTBa: pbluar, MOABW)KHBIA W HEMOJBIKHBIN OJOKHM, HAKIOHHAs
) IUIOCKOCTB, ITPOCTBIE MEXaHU3MBI B OBITY
8 KUIIACC
Kon
Kon s3s1emenTa IIpoBepsieMblIe 31€MEHTBI COACPAKAHNS
pa3aena
TEITJIOBBIE SABJIEHUA
OCHOBHBIE TOJOXKEHHUS MOJIEKYIIPHO-KHHETUYECKOH TEOPHH CTPOCHHS BEIIECTBa.
6.1 Macca u pasmepbl MoieKyll. ONBITBI, TONTBEP)KAAIONINE OCHOBHBIE IOJOXKEHHS
MOJICKYJISIPHOKHHETHYECKOH TEOpHHU
6.2 Mopenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOr0 COCTOSTHHUN BemiecTBa. Kpucrammdeckue
) 1 amop¢HbIe Tena
6.3 OObsicHeHHE CBOMCTB Ta30B, XHIKOCTEH M TBEPIABIX TEN Ha OCHOBE MOJIOKEHHH
) MOJICKYJISIPHOKHHETHYECKOH TEOpHHU
6.4 CMauvBaHue U KalWUBIPHbIE SBICHUS
6.5 TenoBoe pacuIpeHre U cxaTue
6.6 Temmnepatypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TEMJIOBOTO IBH)KEHHSI YaCTHUIL
6.7 Buytpennsisi sHeprus. CriocoObl M3MEHEHUs] BHYTPEHHEH SHEpruu: Teruionepeaadya u
) COBepIlIeHHE paboThI
6.8 Bunp! Temonepeaayun: TEMIONPOBOAHOCTh, KOHBEKIIHUS, H3TyUSHUE
6.9 KonngectBo TemoTel. Y aenapHas TEMIOEMKOCTh BEILIECTBA
6.10 TemnooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEILUIOBOI'0 OajlaHca
6.11 [TnaBieHue u oTBepIeBaHNE KPUCTAIINYECKHUX BEIIECTB. Y IENbHAS TEIUIOTA MJIaBICHHUS
6.12 ITapooOpa3oBanne wu koHmeHcanus. Mcnapenwe. Kumenuwe. VYnaenpHas —Teruiora
) napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KHIICHHUS OT aTMOC(HEPHOro JIABJICHHUS
6.13 BraxHOCTB BO3/1yXa
6.14 OHeprus TOIUIKBA. Y IeNbHAs TEIIOTa CrOpaHHs
6.15 [punuuner pabotel TemnoBsix apuratenei KI1J| temnmoBoro nsuratens. TeruoBbie
) JIBUTATENH U 3aIlUTa OKPYXKAIOIIEeH cpesl
6 6.16 3aKoH COXpaHEHHs U MIPEBpAIlleHHs YHEPTUHU B TEIUIOBBIX MPOIeccax
[pakruueckue paboThI:
###Par#H#H##OnBITH 10 00HAPY>KEHHIO JEHCTBHS CHJI MOJEKYIISIPHOTO MPUTSIKCHHUS.
###Par#H#H##ONBITH 10 BRIPALTMBAHUIO KPHCTAJIJIOB TOBAPEHHOM COJIM MJIH caxapa.
###Par#H#H#H#ONBITEL 10 HAOMIONCHUIO TEIUIOBOIO PACIIMPEHHUS Ta30B, JKUAKOCTEH H
TBEPABIX TEIN.
###PartH#OnpeneneHue naBjieHus BO31yXxa B 0aJUIOHE HIMPHUIIA.
###Par###ONBIThL, TEMOHCTPUPYIOILIHE 3aBUCUMOCTh ABJICHUS BO3/IyXa OT €ro o0bnéMa
¥ HarpeBaHUS WIN OXJIaKICHUS.
###Par#H# IpoBepka THNOTE3bI JIMHEHHON 3aBUCUMOCTH JUTHHBI CTOJIOMKA YKHKOCTH B
6.17 TEPMOMETPUIECKON TPYOKE OT TeMIIepaTyphl.
) ###Par#H##HaOmronenne W3MeHEeHWs BHYTPEHHEH OJHEPIWM Tela B  pe3ylbTaTe
TEeIUTonepeadr M paboThl BHEIIHUX CHIL.
###Par#H##lIccnenoBanne SBICHHS TEIUIOOOMEHAa IIPH CMEIMIMBAHUHM XOJOJHOM W
ropsiueil BOAbl.
###Par#H###Onpenenenne KOMMIeCTBa TEIUIOTHI, MIOTyYSHHOTO BOAOH MPH TEIIO0OMEHE C
HATPETHIM METAUTMYECKUM IIITHHIPOM.
###Par#H##Onpenenenue ynenpbHON TEITOEMKOCTH BEIIECTBA.
###Par#H#lccnenoBanue mporiecca UCTIAPSHMUS.
###Par#H##OnpeneneHne OTHOCUTEIBHOM BIAYKHOCTH BO3yXa.
###Par#H##Onpenenenue yaenbHON TEITOTHI IDIABICHUS Jh/IA.
Om3uyecKue SBICHUS B PUPOJIE: TIOBEPXHOCTHOE HATHKCHHUE W KAMIUISIPHBIC SBICHUS
6.18 B MIPHUPOJIE, KPUCTAILTHI B TIpupoe, m3mydenne CoiHIa, 3aMep3aHre BOTOEMOB, MOPCKHE
Opu3bl;, 0Opa3oBaHHE POCHL, TYMaHa, MHEs, CHETa.
TexHUYECKHEe yCTPOWCTBA: KAIMUIAPHL, TPUMEPHl HCIONB30BAaHUA KPHUCTAJUIOB,
6.19 JKUIKOCTHBIA TEPMOMETp, IATIUK TEMIIEPaTyphl, TEPMOC, CHCTEMa OTOIUICHHUS JOMOB,
THTPOMETPBI, ICHXPOMETP, TapoBasi TypOMHA, IBUTATENb BHYTPEHHETO CrOPaHHSL.
OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA
7 7.1 Onexrpuzamys Ten. J[Ba poia SIeKTPHIECKUX 3apsiI0B
75 BzanmopeiictBre 3apshkeHHBIX Tenl. 3akoH KyioHa (3aBUCHMOCTB CHIIBI B3aWMOJCHCTBHA
) 3apsHKEHHBIX TEI OT BEJIMYIHBI 3aPSIIOB M PACCTOSHIS MOKIY TeJIAMH)




3J'ICKTpI/I"IeCKOG I10JI€C. HaprI)KéHHOCTB QJICKTPUYCCKOI'O IMOJIA. HpI/IHHI/IH Cynepno3numuun

7.3 .
ANEKTPHUYCCKUX TONeH (Ha KAYEeCTBEHHOM YPOBHE)
74 Hocurenu snextpuueckux 3apsaoB. DJIEMEHTapHbIN siekTpudeckuil 3apsa. CtpoeHue
) atoma. [IpOBOTHUKY U AUANEKTPUKH
7.5 3aKOH coXpaHEeHHUsl SJIEKTPUYECKOro 3apsiaa
76 DNEKTPUYCCKUN TOK. YCIIOBHS CYIIIECTBOBAHUS JIIEKTPHUCCKOTO TOKa. VICTOYHUKH
) TTOCTOSTHHOTO TOKA
77 JIeHCcTBUS AIEKTPUYECKOTO TOKA (TEIUIOBOE, XMMHYECKOE, MATHUTHOE). DIICKTPUICCKUN
) TOK B JKUJIKOCTSIX M Ta3ax
7.8 Onektpuueckas 1enb. Cria Toka. DIeKTpUIecKoe HaMPsKEHUE
7.9 ConpoTHuBJIEHHE TPOBOJAHMKA. Y I€JIbHOE COMTPOTUBJICHHUE BEIIECTBA
7.10 3akoH Oma Juid yJacTKa Ienu
7.11 ITocnenoBaTenbHOE U apaljIeNIbHOE COETUHEHUE TPOBOJHUKOB
7.12 PaboTa 1 MOIITHOCTB JIEKTPUIECKOro ToKa. 3akoH JIxoyis — JIenna
713 DJeKkTpuYecKre Lenu W MOTpeOuTeNu 3JeKTpudeckod sHepruu B ObITy. KopoTkoe
) 3aMbIKaHHE
7.14 ITocTosiHHBIE MarHUTHL. B3anMoaelicTBUE TOCTOSIHHBIX MarHUTOB
7.15 MarnutHoe nosie. MarHuTHoe mosie 3eMJIM U €ro 3Ha4eHue JJIs1 )KU3HU Ha 3emIie
716 OnbiT  Opcrema.  MarnutHoe — mone  3JeKTpUYeckoro  Toka.  [IpuMeHeHue
) 3JICKTPOMArHUTOB B TEXHUKE
JleficTBrie MarHUTHOT'O TOJII HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENH MOCTOSHHOTO
7.17 ToKa. lcnonp3oBaHME DIEKTpOJABUTATENEH B TEXHHYECKHX YCTpOWCTBAX M Ha
TPaHCIOpPTE
7.18 OmnsiTel @apases. SIBnenue anekTpoMarHuTHoW HHAYKIMH. [TpaBuso Jlenna
719 OnekrporenepaTop. CocoObl MOMYYEHHUS IIEKTPUIECKON SHEPTHU. DIEKTPOCTAHIIMK Ha
) BO300HOBJISIEMBIX HCTOYHHUKAX DHEPTHU
[pakruueckue paboThI:
OnbITI IO HAOIIONASHUIO SJIEKTPU3ALINH TEJT HHIYKLIUEH U [TPH COIPUKOCHOBEHHUH.
HUccnenoBanue qeCTBUS 3IEKTPHUECKOTO OIS HA TPOBOAHUKU M TUDJICKTPHUKH.
COopka ¥ mpoBepKa pabOThI ANEKTPUUECKOH LIETH MTOCTOSIHHOTO TOKA.
W3mepenue u perynupoBaHUe CHIIBI TOKA.
W3mepenne u perynupoBaHue HANIPSHKCHHUS.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKa, MAYIIETO Yepe3 Pe3UCTOp, OT CONPOTHUBICHHUS
pe3ucTopa U HaNpsDKEHUS Ha PEe3UCTOpe.
OnbITEl,  IEMOHCTPHUPYIOUIHE  3aBHCUMOCTh  JJIEKTPUYECKOIO  COMPOTUBICHUSA
MIPOBOJHHKA OT €r0 JJIMHBIL, TUIONIAAX IOMEPEYHOr0 CEUEeHU M MaTepHraa.
IIpoBepka mpaBuiia CIOXKEHUS HANPSDKEHWH MPU MOCIEIOBATEIIEHOM COSIHHEHUH NIBYX
790 pesuctopoB. llpoBepka mmpaBmia Ui CHJIBI TOKa MpPU MApajIebHOM COSIWHEHHH
) pesucropoB. OrmpezeneHre padOThl AIEKTPHUECKOTO TOKA, HIYIETO 4epe3 PEe3HCTOop.
OmnpeneneHre MOIIHOCTH 3JEKTPHYECKOrO0 TOKA, BBIACISAEMONl Ha  pe3nucTope.
HccnenoBaHne 3aBUCHMOCTH CHIIBI TOKA, WAYILETO Yepe3 JAMIIOUKY, OT HAIpPsDKSHUS Ha
weil. Ompenenenne KIIJ[ nmarpeBatens. VccnemoBaHne MarHWUTHOTO B3aMMOJICHCTBHUS
MTOCTOSTHHBIX MarHUTOB. M3ydeHHe MarHUTHOTO TIONIS MOCTOSHHBIX MAarHUTOB TPU UX
OOBEIUHEHWN W pasfelieHnd. lcciaemoBaHWe MEWCTBHS DIIEKTPUYECKOTO TOKa Ha
MAarHUTHYIO CTpenKy. OMBITHL, TeMOHCTPHPYIOIINE 3aBUCHMOCTD CHIBI B3aMMOJICHCTBHUS
KaTYIIKA ¢ TOKOM M MarHUTa OT CHJIBI TOKA M HANpaBJICHUS TOKa B Karymike. M3yueHne
JIEUCTBUS MarHUTHOTO TIONISI Ha MPOBOAHHUK ¢ TOKOM. KOHCTpympoBaHWE W H3y4eHHE
paboter snektpomsuratens. M3meperme KIIJ[ smekTpoaBuraTenbHON —YCTaHOBKH.
OnbITEl IO WCCICNOBAHUIO SBIICHHUS SJICKTPOMATrHUTHOW WHOYKIMU: HCCIEIOBaHHE
M3MEHEHHH 3HAYCHUSI M HAIPaBJICHU HHAYKIIMOHHOTO TOKa
Om3uueckre SBICHUS B TPUPONE: DJICKTPHUYSCKHE sIBIEHHA B  atMocdepe,
7.21 AJIEKTPUYECTBO JKUBBIX OPTaHW3MOB, MAarHUTHOE IOJIe 3eMITH, Aper( IOIIOCOB, POIb
MAarHUTHOT'O TIOJIS JJIs JKU3HU Ha 3emiie, OJSIPHOE CUSHUE
TexHUYECKUE YCTPOICTBA: 3JEKTPOCKOIN, aMIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
799 QNEKTPUYECKOH  DHEPTUH,  JJICKTPOOCBETUTENBHBIE  NPHOOPHI,  HArpeBaTENbHBIC

3NEKTPOTIPUOOpsl  (TIPUMEpHI), BNIEKTPUUYECKHE TPEAOXPAHUTENH, 3JIEKTPOMArHUT,
SIEKTPOABUraTedb MOCTOSIHHOTO TOKA, FEHEPATOP MOCTOSTHHOTO TOKa

9 KJIACC

Kon
paszena

Kox snmemenTa

HpOBep?[eMLIe OJICMCHTBI COACPIKAHUA




MEXAHWYECKHUE ABJIEHUA

8.1 Mexanunueckoe ABkeHHe. MarepuanbHas Touka. Cucrema orcuéra

8.2 OTHOCHUTENEHOCTh MEXaHUIECKOTO JIBI)KEHUS

8.3 PaBHOMEpHOE NPSIMONMHENHOE JBU)KEHUE

3.4 ###Par#H##HepaBHoMepHOe mnpsiMonuHeiiHOe paBwxkeHWe. CpenHAs M MTHOBEHHas
CKOPOCTB TeJa IIPH HepaBHOMEPHOM JIBU)KEHHHU

8.5 Yckopenue. PaBHOYCKOpeHHOE NPSIMOJIMHEIHOE IBUKEHUE

8.6 ###HPar##CroOonHoe magenne. OnbiTh [amuest

37 ###Par#H#PaBHOMepHOE NBWKECHUE MO OKpYXHOCTH. [lepwonm m wactota oOpaileHUs.
Jluneiinast u yrioBast ckopocTu. LleHTpocTpeMuTensHoe YCKOpEeHUe

8.8 [Tepssiii 3akoH HeroToHa

8.9 Bropoii 3akoH HeroToHa

8.10 Tpetuii 3axoH HeroToHa

8.11 #i#Par###1 IpUHLIIUT CyNIepIO3UIINH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 ###Par###Cuna TpeHus: cuiia TPEHHs CKOJBXEHUS, CUJIa TPEHUS MOKOsI, APYTrue BHUJIbI
TpeHHsI

3 14 ###Parf##Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTCHHUSA. Y CKOPEHHE CBOOOHOTO
naJIeHUsl

815 JBmwkenne mnaHer Bokpyr Comuma. IlepBas xocMmuyeckas ckopoctb. HeBecomocTs u
neperpy3Ku

8.16 PaBHOBecHe MaTepHaIbHON TOUKH. AOCOTIOTHO TBEPIOE TEIIO

817 ###Par###PaBHOBecHe TBEPIOTO TeNa C 3aKPEIUIEHHON OChIO BpalieHus. MOMEHT CHIIBL.
LleHTp TsKECTH

8.18 Nmnynsc Tena. M3sMeHeHue uMmmnysbca. IMIynbe cuiibt

8.19 3aKoH COXpaHEHHUsI MIMITylbca

8.20 #HH#Par##H#PeakTHBHOE ABIKEHNE

8.21 Mexanuueckasi paboTa U MOLIHOCTb

8.22 Pabota cui TspKecTH, ynpyrocTtd, TpeHust. CBsi3b SHEPIHU H PaOOTHI

8.23 [ToTrennmanpHas SHEPTUs Teja, MOJHIATOr0 HaJl MOBEPXHOCTHIO 3eMIIn

8.24 [loreHnmanpHas SHEPTUS CKATON MPYKUHBI

8.25 ###Par###Kunernaeckas sueprus. TeopeMa 0 KHHETUYECKOM SHEprun

8.26 ###Par###3aKkoH coxpaHeHH MEeXaHUIECKOU YHEPTUU
[IpakTnyeckue paboOTHI:
OrmpeneneHue cpenHedl CKOPOCTH CKOIBXKEHUS Opycka WIM IBIKEHUS IIapuKa IO
HaKJIOHHOM 1iockocTH. OrpeneneHne YCKOpeHHs Tella TpH  pPaBHOYCKOPEHHOM
JBIDKEHUM 110 HAKJIOHHOM TIOCKOCTH.
HccenenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBIDKCHHHU 0e3
HayaJIbHOM CKOPOCTH.

827 IIpoBepka rumoTessl: ecinu TIPH PaBHOYCKOPEHHOM JIBIOKCHHH 6e3 HavaIbHOW CKOPOCTH
ITyTH OTHOCATCS KaK psi HEYETHBIX YHCEN, TO COOTBETCTBYIOLINE MPOMEXYTKH BPEMEHN
OZIMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBKEHHS OT CHIIBI HOPMAaJbHOIO
nasieHus. OnpeneneHne kodpdUIUeHTa TpeHUs CKoIbXeHUs. OnpeneneHue KECTKOCTH
npyxuHsl. Onpeneneane paboThl CHIIBI TPEHHS MPU PABHOMEPHOM IBIDKCHHM Tela IO
TOPU30HTANIBHON NoBepxHOCTH. OmpereneHue paboThl CWIIBI YIPYTOCTH IIPH HOABEME
Tpy3a C HCIOJIb30BAHUEM HEMOABM)KHOT'O M MOABMYKHOT'O OJIOKOB

328 @duznveckue SBICHNS B MPUPOE: NMPHINBBI W OTJIMBHI, JABWXeHHE IaHeT CoaHEYHOH
CHCTEMBI, PEaKTHBHOE JBIKCHHUE XKHUBBIX OPTraHU3MOB

8.29 TexHn4eckre yCTpOHCTBA: CHMAOMETD, NATUYUKH HOJIOXKEHHUS, PACCTOSHIS U YCKOPCHHS,

pakeTsl

MEXAHMNYECKHME KOJIEBAHMS 11 BOJIHBI

KonebarensHoe JBHKCHHC. OCHOBHEIE XapaKTCPpUCTUKU KoJIeOaHuii: nepuoa, 4acrora,

9.1
aMIUTUTy/a

92 MateMaTudeckuii W NPYXHHHBIH ~ MasTHUKW. [IpeBpamieHwe SHEpruv  mpH
KoJ1e0aTenbHOM JABKEHUN

9.3 3aryxatomue Konebanus. BeinykaenHsle konebanus. PezonaHc

9.4 Mexanndeckre BOJIHBI. CBOWCTBa MexXaHWYECKHX BOJH. [Ipo/ioibHBIE M TIOTIEpedHbIe




BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH €€ pacmpocTpaHeHus. MexaHU4YecKHEe BOJHBI B
TBEPAOM Telle, CEHCMUYECKUE BOJHBI

9.5

3Byk. I'poMKOCTB U BbICOTA 3ByKa. OTpakeHHUe 3ByKa

9.6

WHdpas3Byk 1 yabTpa3ByK

9.7

[IpakTiueckne paboTHI:

OrmpenieneHne 4acToThI U MeproIa KoJIeOaHHH MaTEMaTHYECKOrO MasTHUKA.
OrmpezieneHne 4acToThI U MepHojia KoJIeOaHui MPYKMHHOTO MasTHUKA

HccnenoBanne 3aBHCHMMOCTH TepUOAa KoJeOaHWH TMOMABCIICHHOTO K HHUTH Tpy3a OT
JHBL HUTH. MccnenoBanue 3aBUCUMOCTH TIEpHO/a KONeOaHUi TPYKHHHOTO MasTHUKA
OT Macchl rpy3a. [IpoBepka He3aBHCHMOCTH HepHoOfia KOIeOa N Tpy3a, MOIBEIICHHOI0 K
HHUTH, OT MacChl Ipy3a W XECTKOCTH NPYKHHBI. 3MepeHHe yCKOpEeHHs CBOOOIHOTO
naJIcHHs

9.8

dusndyeckue SBICHUS B IpUupoac: BOCHPUATUC 3BYKOB JKHBOTHBIMHU, 3EMIICTPACCHUC,
CeiCMUYECKUe BOJIHBI, IYHAMH, 3XO

9.9

TexHuuecKre yCTpONCTBa: XONOT, HCIOJIb30BaHUE YIBTPa3BYKa B OBITY U TEXHHKE

10

OJIEKTPOMATHUTHOE IIOJIE 1 9JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

SHGKTpOMaFHI/ITHOG IoJI€E. aﬂeKTpOMaFHI/ITHHe posiHbl. CBoOMCTBa SJICKTPOMArHUTHBIX
BOJIH

10.2

[IIxaJia HIeKTPOMArHUTHBIX BOJTH

10.3

SHGKTpOMaFHI/ITHaﬂ IpupoJa CBETa. CKOpOCTL cBera. BosHOBEIE CBOKMCTBA CBETa

10.4

[TpakTHyeckue padOTHI:
W3yueHne CBOMCTB DJICKTPOMATrHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TeledoHa

10.5

Ousnyeckre  sABIEHWS B IpUpoAe:  OWolorumyeckoe — ACHCTBHE  BUIUMOTO,
yAbTPa(HONIETOBOrO M PEHTTEHOBCKOTO M3JTYUeHUH

10.6

Texuuueckue yCT'pOﬁCTBaZ HCTI0JIB30BAHHUE DJICKTPOMATrHUTHLIX BOJIH JJIs COTOBOI1 CBSI3H

11

CBETOBBIE ABJIEHUA

11.1

JlyueBast Mofenb cBeTa. MICTOUHHMKH cBeTa

11.2

IIpssMonuHENHOE pacpoCTpaHEHUE CBETA

11.3

Orpaxenue ceta. I110ckoe 3epkano. 3aKOH OTpaKeHHs CBETa

11.4

[penomnenue cBera. 3aKoH npenomieHus ceera. [lonHoe BHyTpeHHEE OTpaKeHHE CBETa

11.5

JIunza. Xon syueld B 1uH3€

11.6

OnTHyeckas cucteMa (oToaniapara, MUKPOCKOIIa U TeJeCKona

11.7

I'na3 xak onTHueckas cucreMa. ban3opykocTs U JadbHO30PKOCTb

11.8

Pasznoxxenne Oemoro cBera B cmektp. OmbiTel HpbloroHa. CiokeHHE CHEKTPaIbHBIX
uBeToB. Jlucnepcus cBera

11.9

[IpakTryeckue paboOTHI:

###Par#H##lIccnenoBanne 3aBUCUMOCTH YIJIa OTpa)K€HHsS CBETOBOI'O Jiyda OT YIjia
MaJIeHUS.

###HPar#H#lI3yueHne XxapaKTepUCTHK N300pakeHHsI IIPeIMETa B TIIOCKOM 3epKalle.
###Par#H##lIccnenoBanne 3aBUCHIMOCTH yIJIa TPEJIOMJICHHS CBETOBOTO Jy4a OT YIia
NaJieHus Ha TPAaHMIIE «BO3IYX — CTEKIION.

###Par#H# lomyaenne n3o0pakeHHi C ITOMOIIBI0 COOMPAIOIIEeH JINH3EI.
###HPar##Onpenenenie (OKYCHOrO pacCTOSIHUS W ONTHYECKONW CHIIbI coOuparoriei
JIMH3BL.

###Par#H#H#OnBITH 10 pa3iI0KEeHUI0 OeIoro CBeTa B CIIEKTP.

###Par#H##ONBITEl 0 BOCHPHUSATHIO I[BETAa TMPEAMETOB IPH HX HAOIIOACHUH depes
LIBETOBbIE (DUIIBTPBI

11.10

dusnueckue sBiIeHHUs B npupoxe: 3atMeHus ComHua u JIyHBI, I[BeTa TeJ, ONTHYCCKHE
sIBIICHUS B aTMocdepe (uBeT HeOa, pedpakiius, pamyra, MUPax)

11.11

TexHn4ecKre yCTpONCTBa: OUKH, IIEPUCKOI, (JOTOANNAPAT, ONTHIESCKHUE CBETOBOIbI

12

KBAHTOBBIE SIBJIEHUA

12.1

OmnsiTel Pesephopaa u mmanerapaas Mogeinb aroMa. Moxens aroma bopa

12.2

Hcnyckanue u nornouieHue csera aroMoM. KBanTel. JInHeluaTele CIEKTpbI

12.3

PagnoakTuBHOCTB. Anb(a, OeTa- M raMMa-u3ITydeHHs

12.4

CTpOCHI/IC ATOMHOI'O sgapa. HyKJ'IOHHafI MOJCIIb ATOMHOI'O s1/ipa. H3oromnt

12.5

Pa,Z[I/IOEIKTI/IBHLIC TIpEBpaICHUs. Hepnoa rnojgypacnanaa arTOMHBIX SIACP

12.6

ﬂ,Z[CpHLIG peaKkumru. 3aKOHBI COXpaHCHHS 3apsia0BOr0 M MacCOBOI'0O YUCEIT

12.7

SHCpFI/Iﬂ CBA3HU aTOMHBIX AJEP. CBsI3b MacCCHI U OHCPIUn




12.8 Peakiuu cunTesa u aenenus saep. Mcrounuku sueprun ConHIa U 3B€31

12.9 SnepHas sHepreTuka. JlelicTBUE paJOaKTUBHBIX U31Y4YE€HUI Ha )KMBbIE OPraHU3MBbI

[IpakTiueckne padoTHI:
Hab6nroneHue CIUTONIHBIX U TMHEHYATBIXK CIIEKTPOB U3ITy4CHHSL.

12.10 HccnenoBanne TPEeKOB: HM3MEPEHHWE SHEPTHH YacTHIBI 10 TOPMO3HOMY ITyTH (TIO

tdororpadusm).
W3mepenne pagroakTUBHOTO (hoHa

dusndyeckue SABICHUSA B mpupozae: €CTECTBEHHBII pa}II/IoaKTI/IBHHﬁ (1)0H, KOCMHYCCKUC

12.11 JIy4d, paaArOaKTHUBHOC HU3JTYYCHUC IPUPOJHBIX MHUHECPAJIOB, ]IeﬁCTBPIe PaauOaKTUBHBIX

M3JTy4YCHUH HA OPTaHU3M YeIOBeKa

12.12

TexHUYecKUEe yCTPOWMCTBA: CIEKTPOCKOIN, WHIUBUAYAIbHBIA JO3UMETP, Kamepa
Buincona

MNPOBEPAEMBIE HA OI'2 IO ®U3UKE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJbHOM ITIPOTPAMMBI OCHOBHOI'O OBIIIET'O OGPA3OBAHUSA

Kon
MPOBEPSIEMOT0
TpedoBaHusl

IIpoBepsiemble TpeOOBAHWS K NpPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHsSI OCBOEHHSI OCHOBHOI{
0o0pa3oBaTe/IbHOII MPOrpaMMbl OCHOBHOI0 0011Iero 00pa3oBanus Ha ocHoBe ®PI'OC

[lonumanue ponum ¢GHU3MKM B HAYYHOH KapTHHE MHpPa; CHOPMHUPOBAHHOCTH OA30BBIX MpPEICTAaBICHUN O
3aKOHOMEPHOH CBS3M W II03HABAEMOCTH SIBJIGHMH TIPUPOJIBI, O pONM O3KCIepuMeHTa B (Qusuke, o
cucTeMo00Opasyrolel poiau (GU3UKKA B Pa3BUTUH €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH, 00 BOJIOLNU
(u3MUecKUX 3HAHUH M UX POJIM B IEJOCTHON €CTECTBEHHOHAYYHOW KapTHHE MHUpA, O BKJIa/Ie POCCHUICKUX M
3apyOeKHBIX YYEHBIX-(H3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOIIEro MHUpa, Pa3BUTHE
TEXHUKHU U TEXHOJIOTUHI

3HaHMg O BHJAax Marepud (BEUIECTBO W I0Je), O JABWKEHHH KaK CIoco0e CyNIeCTBOBaHUS MaTepHu, 00
ATOMHO-MOJIEKYJISIDHOM TEOpHHM CTPOCHHs BellecTBa, O (U3NUYECKOW CYIIHOCTH SIBJICHHH IPUPOJIBI
(MexaHI/I‘IeCKI/IX, TEIJIOBBIX, DJICKTPOMAIrHUTHBIX U KBaHTOBbIX); YMEHHUE pa3jiniaTh SIBJICHUS 110 ONMMCAHNUIO UX
XapaKTEePHBIX CBOMCTB W HAa OCHOBE OINBITOB, JEMOHCTPHPYIOUIMX JaHHOE (H3MYECKOE SIBJICHUE, yMEHHE
pacrio3HaBaThb IPOSBJICHUE H3YUCHHBIX d)I/ISI/I‘{ecKI/IX SIBJICHUH B OKpYyXaromeM MHpE, BBIACIASA UX
CYIIECTBEHHbIE CBOICTBA (TIPU3HAKH)

Brnagenne ocHOBaMM HOHATHUHHOIO ammapara ¥ CHMBOJIMYECKOrO s3bIKa (PM3MKH W MCIOJIb30BAHHE HMX UL
pelreHnst ydeOHBIX 3a/ad; YMEHHE XapaKTepH30BaTh CBOHCTBAa Tel, (PU3MUECKHE SBJICHHS U IIPOLECCHI,
Ucnonb3ys GpyHAaMEeHTaNIbHbIe M DMIMPUYECKUE 3aKOHBI

‘YMeHue OlUChIBATh N3Yy4YCHHBIC CBOMCTBaA TeN U (bHSI/II{CCKI/Ie SABJICHUSI, UCTIOJIB3YsI (l)HSI/IHCCKI/IC BCJIMYHHBI

Briajienne OCHOBaMH METOIOB HAYJYHOTO MO3HAHHS C yU4ETOM COOIIIOMCHUS MpaBHi OE30MacHOTO Tpya:
HaOuoieHne (GPU3MYECKUX SBICHHM:

YMEHHE CaMOCTOSITENTBHO COOMpPATh KCIIEPUMEHTATIBHYIO YCTAHOBKY M3 TAHHOTO HaGopa 00OpYmIOBaHMS IO
HMHCTPYKIIMH, OIIMCHIBATE XOJI OIBITA U 3aITUCHIBATH €r0 PE3YJIbTAaThl, (OPMYITHPOBATEH BHIBOJIG;

MPOBEICHHE TMPSAMBIX W KOCBEHHBIX HM3MEPCHHN (H3MUECKHX BEIWYHH: YMCHHE IUIAHHPOBATH HM3MEPEHHS,
CaMOCTOSTEIBHO COOMPATH SKCIIEPUMEHTATIBHYIO YCTAHOBKY 10 HHCTPYKIIUH, BEIYUCISTH 3HAUCHHE BETMINHbI
1 aHAJTM3UPOBATH MOJTYUCHHBIC PE3YIBTATHI C YUETOM 3aIaHHOM TOTPENTHOCTH PE3YIFTATOB H3MEPCHHIA;
MPOBEICHHUE HECIIOMKHBIX 9KCIIEPUMEHTATBHBIX HCCIIEOBAHMIA CaMOCTOSITEJIBHO cobupaTthb
9KCIIEPUMEHTATIbHYIO YCTAHOBKY M TPOBOAWTH HCCIEAOBAHHE MO MHCTPYKIHH, MPEACTABIATH TOTYICHHBIC
3aBUCHMOCTH (DM3UYECKUX BEJIMYMH B BHIE TAOIHI U TPAQUKOB, YIUTHIBATH MOTPEITHOCTH, JEIATh BHIBOIBI
10 PE3YIBTATAM HCCIICTOBAHMUS

[NoHuMaHue XapakTepHBIX CBOMCTB (hM3MUECKUX Mojeiell (MaTepHaibHas TOYKa, aOCONIOTHO TBEPJOE TEIO,
MOJEIH CTPOEHMS Ta30B, XHUIAKOCTEH M TBEPABIX TEN, IUIaHETApHAsi MOJETb aTOMa, HYKJIOHHAas MOJEIhb
aTOMHOTO 5I/Ipa) ¥ YMEHHE NPUMEHSTh UX Ul 00BbsCHEHHS (PU3UUECKHX MIPOLIECCOB

YMeHHe 00BACHATH (PU3HMIECKHE IIPOLIECCH M CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CHTYaLlHi PaKTHKO-
OpPHEHTHUPOBAHHOTO XapakTepa, B YaCTHOCTH, BBIABISATh HPUYHUHHO-CIECICTBEHHBIE CBSI3M W CTPOUTH
00BsICHEHHE C OIOPOH Ha M3YYCHHBIE CBOICTBA (DM3MUECKUX SIBICHUH, (PU3MIECKIE 3aKOHBI, 3aKOHOMEPHOCTH
1 MOJIETTH

YMenne pemaTth pacu€rHele 3amaud (Ha 0aze 2 — 3 ypaBHEHHH), WCIONB3YysA 3aKOHBHI U (DOPMYIIHL,
CBS3BIBAIOIINE (DU3MYECKHE BEIMYMHBI, B YaCTHOCTH, 3aIMCHIBATH KPATKOE YCIOBHE 33/1a4H, BBISIBIATH
HEJOCTaloNIMe JaHHbIe, BBHIOMPATh 3aKOHBI M (HOPMYINBI, HEOOXOIMMBIC Ul €€ pelIeHHs, HCIIOIb30BaTh
CIIpaBOYHBIC [aHHbIC, NPOBOIAMUTH pPACYETHl M OLCHUBATH PEATUCTHYHOCTH MOJNYYEHHOTO 3HAuYCHUS
(bU3HYecKoll BENMYMHBI, YMEHHE ONpPEIeNATh pPa3MEpHOCTh (PH3WYECKOW BENMYHMHBI, IOTYYCHHOH IIpH
peLIeHIH 33Ja4H

VMmenne XapaKTCPU30BaATb IMMPUHIIUTIBI ,Z[GI>'ICTBPI$I TEXHHUYCCKUX YCTpOﬁCTB, B TOM YHCJI€ OBITOBBIX l'IpI/I60pOB, u
MNPOMBIINUICHHBIX TEXHOJOIMYCCKHUX TIIPOLECCOB IO HUX OINUCAHUIO, HCIOJb3yd 3HAHUA O CBOICTBaxX
q)HBquCKI/IX SIBIICHUI 1 HGO6X0,I[I/IMLIG (1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

10

VMeHHe HCIOIb30BaTh 3HAHHUSA O (1)I/I3I/I‘ICCKI/IX SBJICHUAX B HOBCG,ZIHGBHOI;’I JKHU3HU JJIA obecrieueHust




0€30MacHOCTH TpU OOpalleHHH ¢ OBITOBBIMH TPUOOpAMU M TEXHHUYCCKHIMH YCTPOWCTBAMH, COXPaHCHHUS
3I0pOBbSI W COONIOACHHUS HOPM 9SKOJIOTHYECKOTO TIOBEICHUS B OKPYKAWOIICH Cpeae; TMOHHUMaHUe
HE00XOIUMOCTH NMPUMEHEHHS JOCTIKEHINA (DU3UKU M TEXHOJIOTHIA JTs PAIMOHATEHOTO TIPHUPOIOTIONB30BaAHUS
OnpIT TOHMCKa, TpeoOpa3oBaHUWs W MPEACTABICHUSA WHpOpMAanuu (HU3WIECKOTO COACPKaHUS C
WCTIONB30BaHUEM HWH(OPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA; yMEHHE OICHUBATH JOCTOBEPHOCTH
MTOTYyYCHHOW WH(GOpMAIMM Ha OCHOBE WMEIONIMXCS 3HAHWKA W JIOMOJHHUTENBHBIX HCTOYHUKOB; YMCHHUE
11 WCTIONB30BaTh IPHU BBIMONHEHUHM YYEOHBIX 3aJaHUH HAYYHO-TIOMYISPHYIO JIHTEPaTypy (HHU3MIECKOro
COJICpKAaHMUS, CIIPABOYHBIC MAaTepHaNbl, pecypchl ceth VIHTepHeT; BiajgcHHE Oa30BBIMH HaBBIKAMH
npeoOpa3oBaHusl WHPOPMAIMK M3 OTHOM 3HAKOBOM CHCTEMBI B JIPYTYIO; YMECHHE CO3/1aBaTh COOCTBCHHEIC
MMMCHMEHHBIC M YCTHBIC COOOIICHHUS Ha OCHOBE MH(MOPMAIMU U3 HECKOJIILKUX HCTOYHHUKOB
NEPEYUEHDb 2JIEMEHTOB COJEP KAHUS, IPOBEPAEMBIX HA OI'D 10 ®U3UKE
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE SIBJIEHU S
1.1 Mexanunueckoe JBmwkeHre. MarepuanpHas Touka. Cructema orcuéra. OTHOCUTENBHOCTD IBYKEHUS
12 PaBHOMepHOE U HepaBHOMEpHOE JBMKEeHHE. CpeHsist CKOpocTh. DopMyna A BHIYUCISHUS CpelHel CKOpocTH: v = S/t
PaBHOMepHOE TpSAMONMHEHHOE [BIKEHHE. 3aBUCHUMOCTh KOOPJIMHATHI Telda OT BPEMEHH B Cllydyae PaBHOMEPHOTO
MIPSIMOJIMHEHHOTO JIBY>KCHUS:
1. =
3 (1) =x,+ut
['pahuky 3aBUCHMOCTH OT BpPEMEHH JUIS TNPOEKIIMK CKOPOCTH, MPOEKIMH IEePEeMENeHUs], TyTH, KOOPAMHATHI MpH
PABHOMEPHOM MPSIMOJMHEHHOM JIBHIKCHHH
3aBHCHMOCTh KOOPJIMHATHI TeJla OT BPEMEHHU B CiIydae PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO IBUIKEHHSI:
»
El‘.
Sl =vg, *f+ay* =
N
@opmynbl A7 MPOSKUUHM NEpPEMEIeHHUs, TMPOCKIMK CKOPOCTH M TIPOSKIMH YCKOPEHUS MpPU PaBHOYCKOPEHHOM
MIPSIMOJIMHEHOM JTBM)KEHUH:
i‘2
14 .Sx(f)=00x'f+ﬂx'?.
U.\'('f)zuﬂ.r +a, L,
a.(f)=canst,
2 2 9
Uy — Uy, =24,8,
I'padukn 3aBUCHMOCTH OT BpEMEHH JUIS TMPOCKLIUH YCKOPEHHS, IMPOEKIUH CKOPOCTH, IPOEKIUU MepeMelleHus,
KOOPJAWHATHI IPH PAaBHOYCKOPEHHOM MPSAMOIUHEHHOM ABIDKCHUU
CBoboaHoe mazenue. DopMynbl, OMUCHIBAIONIME CBOOOJHOE MaJIeHUE Tela MO BEPTUKAIH (IBIDKCHUE Tejla BHHU3 WU
1.5 BBEPX OTHOCHUTEJIBHO MOBEPXHOCTH 3emiin). ['padmky 3aBUCUMOCTH OT BPEMEHH ISl TIPOSKIIMU YCKOPEHUsI, MPOCKIIUH
CKOPOCTH ¥ KOOPAHWHATHI IIPH CBOOOIHOM TaICHUH Tela TI0 BEPTHKAIN
CKOpOCTh PAaBHOMEPHOT'O IBIKEHUS Tea M0 OKPY>KHOCTH. HampaBieHne CKOpOCTH.
dopMyna A7 BEYUCICHUS CKOPOCTU Yepe3 paanyc OKPYKHOCTH U TIEPHOA OOpAIICHHS:
2R
U= T
LentpocTpemMuTenpHOe yCKOpeHHe. HampaBiieHHe MEeHTPOCTPEMHTENBHOr0 yckopeHus. Popmyma s BEYUCICHUS
YCKOPEHUS:
2
1.6 qa. = L
"R
®dopMyna, CBI3BIBAIOIIAS IEPHO U YACTOTY OOpAIICHHUS:
V= ?
1.7 Macca. IlnotHocTh BemecTBa. Popmysa Jyisi BBIYUCIEHUS! TNIOTHOCTH:




_m
V

1.8

Cuna — BCKTOpHAs (l)I/IBI/I‘IeCKaH BenmuuHa. CIoKeHHe CHIT

1.9

SABnenue nnepuuu. Iepssiii 3axkoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-d

COHaHpaBJ’IeHHOCTB BEKTOpa YCKOPCHHU TCIa U BCKTOpa CUJIBI, Z[efICTBYIOHleI}'I Ha TCJI0

BsaumoneiictBue ten. Tperuit 3akon HeroTona:

Fr=-Fis

TpeHHe TIOKOA U TPCHUE CKOJILKCHUA. (I)opMyna JJI BBIYUCIICHUA MOYJIA CUJIBI TPEHUS CKOJIbKCHUA!

Frpzp-;"-.r

Hedopmanust Tena. Yrpyrue u Heynpyrue aepopmaiyu. 3akoH yrnpyroit negopmanuu (3axoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHUE. 3aKOH BCEMUPHOI'O TATOTCHHA:
}h‘l -1~
F=G.—1 2
R -
Cuna TspKecTH. Y CKOpeHHe CBOOOJHOrO MaAeHHUSL.
®opmysa a1 BEIYUCIEHHS CHIIBI TSDKECTH BOMM3M noBepxHocTH 3emiun: F = mg.
JBmwxenue mnanet Bokpyr Connua. [lepas kocMuueckasi ckopocTb. HeBeCOMOCTh U Ieperpy3ku

1.15

Wmnynbe Tena — BeKTOpHas pu3nvecKas BEIUYNHA.
p=mi

HNmnynbce cuctemsl Ten. i3MeHeHue umnynbca. MMmynbe cuisl

1.16

3aKOoH COXpaHEHHUsI UIMITYJIbCA [Tl 3aMKHYTOW CUCTEMbI TEI:
D=mU, +1m, U, =const

PeakTnBHOE OBMKEHHE

Mexannueckas padbota. @opMyna 1uist BEIYHUCICHHS paOOTHI CHIIBL:

A=Fscosct

MexaHnueckasi MOIITHOCTb:

n=4
I

1.18

Kunernaeckas u TIOTCHIUAJIbHAs SHEPT UA. <D0pMyJ1a JJIs1 BBIYHUCIICHUA KAHETHICCKOMN OHEPruu:

2
E n
=TT
TeopeMa 0 KMHCTUYICCKOM OHCPIUU. (DOpMyJ'Ia JJI BBIYUCIICHHA HOTCHHHaHLHOI;‘I OHEPIruu TCJIa, NOAHATOI O

Haz 3eMuéii:

E,=mgh




Mexanndeckast OHCPIHUs:

E=E;+E,
1.19
3aKoH COXpaHEHHs MEXaHW4ecKoi 3Hepruu. Popmyna Uil 3aKOHa COXpaHEHHs MEXaHWYECKOH SHEPTUH B OTCYTCTBHE
cun Tpenus: E = const.
[IpeBpamieHre MexaHNUECKOH SHEPrHX IPH HATMYUH CHJIIBI TPEHHSL.
[IpocThie MexaHU3MBL. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. MomenT cunel: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M,+.=0
1.20 I . N
OJBIDKHBIA U HenoABMKHBIN Onoku. KIT/[ mpocThix MexaHH3MOB,
n= Anonesaas
A‘S&I‘IH‘IE:EE&H
JaBnenue TBEpIOro Tena.
®dopMyna A7 BEIYMCICHUS TaBJICHUS TBEPIOro Tena:
121 JaBnenue raza. ATMoc(epHOe aBiIeHHE.
’ ['mapocraTrdeckoe 1aBieHHe BHYTPH KHUAKOCTH.
d)opMyna JUISL BBIYHUCJIICHUS JaBJICHUSA BHYTPU )KUIKOCTH:
1.22 3axon Ilackans. ['mnpaBanueckuii mpecc
3akon Apxumena. dopmymna s ONpeAeiCHHS BBITANKHBAIONICH CHIIBL, ACHCTBYIOIIEH Ha TeNo, MOTPYXEHHOE B
XKHUJKOCTb WJIH ra3:
1.23 — g
F Apm. p"..:»;r;'Ir
Ycnoue maBaHus Tena. [IaBaHue cy10B M BO3AyXOIIaBaHUE
MexaHnueckre KoieOaHusA. AMIUIUTYZIa, MEpHOA M YacToTa KoneGaHuid. dopmyna, CBA3BIBAIOLIAS YAaCTOTY U HEPUOX
KoJeOaHMH:
1.24 1
V= ?
1.25 MaTeMaTHUeCKHi U IPYKUHHBIA MasTHUKY. [IpeBpaiienne 3Heprun mpu KojiebaTeIbHOM JBIKEHHH
1.26 3aryxatomue konedanus. BeiyxkaeHHble Konebanus. PezonaHc
MexaHudeckne BOJIHBI. [IpoonbpHbIE U ToNepeyHbIe BOMHBL. J{JIiHA BOTHBI U CKOPOCTH PaCIpOCTPaHEHHS BOTHBIL:
1.27 h=vo-T
1.28 3Byk. I'poMkocTb U BbicoTa 3ByKa. OTpakeHHe 3ByKOBOM BOJIHBI Ha IpaHulle IBYX cpea. Mudpas3Byk u yiabpTpa3Byk
Ilpaxkmuueckue pabomul
W3mepenne cpemHed IUTOTHOCTH BEIIECTBA; apXWUMEOOBOM CHIIBI, JKECTKOCTH WPYXHUHBI, KOd(POUIMEHTa TPEeHUS
CKOJIbKCHUS; PaOOTHI CHIIBI TPEHHUS, CHIIBI YIIPYTOCTH; CPEeJHENH CKOPOCTH IBIKEHHUSI OpYCKa 10 HAaKIOHHOW IUIOCKOCTH;
YCKOpeHHs1 OpycKa TpH JBIDKCHWH I10 HAKIOHHOW IUIOCKOCTH; 9YacTOTBI M TepHoja KOoneOaHHH MaTeMaTHIECKOTro
MasTHUKA; YaCTOTHI U MEpHO/ia KONeOaHNH MPYKMHHOTO MAasiTHHKA; MOMEHTa CHJIBI, IEWCTBYIOILIETO HA phIyar; padoThI
CHJIBI YIIPYT'OCTH HIPH TOABEME TPy3a C HOMOIIBIO HEMOABMKHOTO 0JI0Ka; paOOThI CHIIBI YIPYTOCTH IPH MOIbEME Ipy3a C
1.29 TIOMOIIBIO MOABMYKHOI'O OJIOKA.
HccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CHIIBI OT 00BEMa MOTPYXEHHOW YACTH Tella W OT IUIOTHOCTH KHUIKOCTH;
HE3aBHCHUMOCTH BBITAJIKHBAIOIIEH CHIIBI OT MACChI TeJla; CHIIBI TPEHHS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JIaBJICHHS U OT
poAa TOBEPXHOCTH; CHIIBI YNPYTOCTH, BO3HUKAIOMIEH B NPYXWHE, OT CTENEeHH AedOopMalMy TPYKUHBI, YCKOPCHHS
Opycka OT yIJia HaKJIOHa HaNpaBIIIOMIEH; eproaa (JacToThl) KoneOaHui HUTSHOTO MasTHUKA OT JJIMHBI HUTH; IIEpHoaa
KoyeOaHui NPYKHUHHOTO MasTHHKA OT MacChl Tpy3a M KECTKOCTH NPYKUHBI, UCCIEAOBaHNE HE3aBHCHMOCTH IIEPHOJIA
KosieOaHWi HUTSHOTO MasTHHKA OT Macchl rpy3a. IIpoBepka ycaoBHs paBHOBECHS pbluara
Qusuueckue A61eHUs 8 npupode: TIPUMEPHI JIBIDKCHUS C PA3IMYHBIMU CKOPOCTSMH B JKHBOM M HEXHBOW IPUPOIE,
1.30 JIeHCTBHE CIIIBI TPEHMS B IPUPOJIE M TEXHHUKE, TIPHIIMBHI M OTJIMBHI, IBIOKEHNE TuTaHeT COTHEYHON CHCTEMBI, pEaKTHBHOE

ABWKCHUEC JXMWBBIX OPraHU3MOB, pbIYard B TECJIC YCIIOBEKA, BJIMSAHHC aTMOC(l)CpHO]"O JABJICHUA Ha JKHBOI OpraHmsm,




IJIaBaHUC pI)I6, BOCHPUATUC 3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CceliCMUYecKue BOJIHBI, TYHAMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATUYUKH IOJIOKCHUA, PACCTOAHUA U YCKOPCHHA, JUHAMOMETP, HNOAIIHUITHUKH,
PAaKEThI, pblyar, HO)IBI/DKHHﬁ n HCHOHBI/I)KHHﬁ 6J'IOKI/I, HAKJIOHHAsA IUIOCKOCTb, MPOCTBIC MEXaHU3MbI B 6I)ITy,

131 COOOIIAIONINECsT COCY/bl, YCTPOWCTBO BOAONPOBONA, THAPABIMYECKUI Ipecc, MaHOMETp, OapoMerp, BBICOTOME,
TIOPIIHEBOW HACOC, APEOMETP, IXOJIOT, UCIIONH30BAHUE YIbTPa3ByKa B OBITY U TEXHHUKE
2 TEIIJIOBBIE SABJIEHUA
21 OCHOBHBIE TIONIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpHM CTPOEHMS BellecTBa. Mojenu TBEPIOro, >KHUAKOTO H
) ra3000pa3HOro coCTOsIHUM BenecTBa. Kpucrammuaeckue u amopdHbIe Tena
2.2 JBwxkenue yactuiy BeriectBa. CBsi3b CKOPOCTH JIBM)KEHHMS YACTHIL C TeMIiepaTypoil. bpoyHoBckoe nBmkenue, muddysus
2.3 CMmaunBaHue U KaWUBIPHBIE SBICHUS
24 TennoBoe pacipeHue U cxaTHe
2.5 TemoBoe paBHOBeCHE
2.6 Buytpennsis sneprusi. Pabora u temonepeaaya Kak criocoObl M3MEHEHHUs] BHYTPEHHEH SHEpTUH
2.7 Buibl Temionepeaum: TEIONPOBOJHOCTh, KOHBEKIIMS, N3JTyYSHHUE
Harpesanue u oxnaxaenue ten. KonndecTBo TemioThl. Y 1ebHas TeIUNIOEMKOCTb:
28 | O=cm(t,—t,)
3aKoH COXpaHEHHMs FJHEPTUH B TEILIOBBIX Mpolieccax. Y paBHEHHE TEIJIOBOro OaaHca:
2.9 O +0, +..=0
VcnapeHue u KoHJeHcauus. l3MeHeHHe BHYTpEeHHEM 3Hepruu B Tpollecce HCMapeHuss M KoHAeHcaruu. KumeHue
2.10 JKUIKOCTH. Y IeNibHAs TEIUIoTa apoodpasoBanus: L = Q/m
2.11 BrnasxHOCTh BO3/1yXa
[InaBnenue u Kpucrasmsauus. l3MeHeHHe BHYTPEHHEH OSHEpPruu INpU IUIABICHUM W KPUCTAUIM3ALMU. Y JeNbHAs
TEIJIOTA IUIABJICHUSL:
2.12 Q
==
m
213 BHyTpeHHs1s 3HEprys cropaHus TOILIUBA. Y IeNbHas TEIUIOTa CropaHus TOIUINBaA: g = O/m
2.14 [MpuHnune! padots! TemoBsix asurarencit. KI1J] TerutoBoro aBurarens
Ipaxmuuecxue pabomut
W3mepeHue ynenapbHOW TEIUIOEMKOCTHM METAUIMYECKOIO LMIMHAPA; KOJIMYECTBA TEIUIOTHI, IIOJYyYEHHOIO BOIOM
215 KOMHATHOW TeMIIepaTypbl (PMKCHPOBAHHOW MAacchl, B KOTOPYIO OITyILEH E{arpeTHﬁ LWAIHHAP; KOIUYECTBA TEIIOTHI,
OTAAHHOTO HAarpeThIM LMJIMHIPOM, I10CIIE OIYCKaHMs €ro B BOJY KOMHATHOW TEeMIIEpaTyphl; OTHOCUTENBHON BIAKHOCTH
BO3/lyXa; YNENbHOM TEIUIOTHl IUIaBICHUs JsbAa. VccnenoBaHue WM3MEHEHHUsl TEMIEPATypbl BOABI IPH  Pa3IMIHBIX
YCTIOBUSIX; SIBJICHUS TEIJIOO0OMEHA NPH CMEIIMBAHWHI XOJIOJHOHM U Topstdel BOJIBI; MPOIIECCa NCTIapEHUs
216 Qusuueckue AGNEHUA 6 Npupooe: TIOBEPXHOCTHOE HATSKCHHE W KAMWUIAPHBIC ABJICHHA B NPUPOZC, KPUCTAIITBI B
npupoje, nznydenue ConHna, 3aMep3aHie BogoéMoB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHl, TyMaHa, MHEsl, CHEra
Texnuueckue ycmpoticméa: KaIlWUIAPHI, MPUMEPHl HCIIONb30BAHUS KPHCTAIUIOB, >KUAKOCTHBIH TEPMOMETpP, IATUHK
2.17 TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHHS JIOMOB, THUTPOMETPHI, IICHXpOMETp, MapoBas TypOHHA, [IBUraTelb
BHYTPEHHETO CrOpaHusI
3 SJIEKTPOMATHUTHBIE SABJIEHUA
3.1 Onexrpuzanys Tell. J[Ba BUIa JIEKTPUISCKUX 3aPSI0B
3.2 BsanmMopeiictBue 3apspkeHHBIX Tel. 3akoH KymoHa
3.3 3aKoH COXpaHEHUs YICKTPHIECKOr0 3apsiia
34 Onexrpudeckoe mone. Hampspk€HHOCT AIIEKTPUYIECKOro IMmoist. [IpWHIOWI CymepHo3Hiuy AJISKTPHYECKUX Moner (Ha
KadeCTBEHHOM yPOBHE)
35 Hocurenu snextpuueckux 3apsaoB. JlelCTBUE 3JIEKTPUUECKOrO MOl Ha 3JeKTpudeckue 3apsiabl. llpoBomHuku u

JAUDJICKTPUKH

3.6

[ocTostHHBIIN 3MeKTpUdeckuii TOK. JleficTBus dmekTprdaeckoro Toka. Cuna Toka. Hanpsokenue.
I=qg/t, U=A/q




QHGKTpI/I‘leCKOC COITPOTUBJICHHUEC. VnenbHOE QJICKTPHUUICCKOC COITPOTUBJICHUEC!

3.7 R =pl/S

33 3akoH Oma ju1 ydacTka snekTpudeckoit nenu: I = U/R
[NocnenoBarensHOE COeMHEHUE ITPOBOIHUKOB!

1, =1, U=U,+U,. R=R, +R,

3.9 [NapamnensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMTPOTHBIICHUS:

=7 ar-poB
U=UsI=1+I;R=".
CMernaHHble COEAMHEHUS! POBOIHUKOB

310 Pabota 1 MOITHOCTE yIeKkTpUdeckoro Toka. A = Ult, P = Ul
3axoH Jxoyns — JleHna:

311 | Q=I"-R-t

3.12 OmnpiT OpcTena. MaruuTHoe 1oJie MPsIMOro MPOBOAHUKA € TOKOM. JIMHIM MarHUTHOM MHAYKIIUH

3.13 MarsutHoe noje MoCTOSHHOTO MarHuTa. B3auMoseicTBre MOCTOSHHBIX MarHUTOB

3.14 JeiicTBre MarHUTHOIO NOJIsl HA IPOBOJHUK C TOKOM

3.15 Omnpitel @apanes. SIBnenue aekTpoMarHuTHON HHAYKIMH. [IpaBuio Jlenna
[Ipaxmuueckue pabomoi
H3mepeHue 3JEKTPUYECKOro CONPOTHBIICHUS! PE3UCTOPA; MOIIHOCTH JIIEKTPHYECKOrO TOKA; PabOThl JJIEKTPUUECKOTO
TOKa.

316 HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HHKAIOLIETO B MPOBOJHMUKE (PE3UCTOPBI, JIAMIIOYKA), OT HANpPSKEHHUS Ha
KOHLIaX INPOBOJIHHMKA; 3aBHCUMOCTH CONPOTHUBJICHUS OT AJHMHBI IIPOBOJIHHKA, IUIOMAAU €ro IMOMNEPEYHOro CEUECHUs U
YIAEIBHOTO CONPOTUBIICHHUS.

IIpoBepka npaBuia JIst AIEKTPUIECKOTO HANPSKEHUsI TIPH TTOCIIE0BATENbHOM COEAMHEHHH POBOAHUKOB; MPAaBUiIa IS
CHJIBI 3JIEKTPUYECKOI0 TOKA MPU NMApasIeIbHOM COSIMHEHHH MPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)

317 Dusuyeckue a6neHusA 8 npupoode: HIEKTPUUECKUE SBICHUS B aTMOC(Epe, NEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
nosie 3emity, Apeiid HoarocoB, ponb MArHUTHOTO MOJIS IS )KU3HU Ha 3emile, IOJSIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: 3JEKTPOCKOI, aMIIEpMETp, BOJIBTMETP, PpeocTaT, CUETUMK BIEKTPUUECKOH SHEPTHUH,

3.18 3IIEKTPOOCBETUTENBHbIE TPHOOPHI, HarpeBaTeIbHBIE EKTPOIPUOOPHI (IPUMEpHI), IEKTPUUECKUE MPEeNOXPAHHUTENH,
JIEKTPOMATHUT, 3IEKTPOJBUIATENb IIOCTOSIHHOT'O TOKA, TEéHEPaTOp MOCTOSHHOIO TOKa

3.19 OnexTpoMarHuTHBIE BOMHEL [1Ikaa 31eKTpOMarHUTHBIX BOJH

3.20 JIygeBast mozens cBeta. [IpaMonuHeliHOe pacpocTpaHeHHE CBETa

3.21 3akoH oTpaxeHus csera. Ilnockoe 3epkajo

3.22 [Ipenomienue cBera. 3aKOH IPEIOMIICHHS CBETA

3.23 Hucrniepcus csera

3.24 JInmrza. Xon ygeit B nua3ze. @oKycHOE paccTosiHue JIUH3bL. OnTrdeckas cuna quH3b: D = 1/F

3.25 ['ma3 xak onrtuueckas cucteMa. Onrudeckue npruodopsl
Ilpakmuueckue pabomul
#i#Par##lI3Mepenrie  ONTHYECKON CHJIBI coOuparomieil JHH3BI; (OKYCHOTO pAcCTOSIHUS coOuparomeil JuH3BI (110
CBOMCTBY PaBEHCTBA Pa3MEPOB NMPEAMETA U M300paKeHMsI, KOT/la TIPEIMET PACIIONIOKEH B ABOMHOM (DOKYCE), ITOKa3aTess

3.26 TIPEJIOMIICHHS CTEKIIA.

###Part##lIccnenoBanne CBOWCTBA M300pa)KCHUS, MOIYYEHHOTO C IIOMOINBIO0 COOMPAIOMICH IMH3BL, HW3MCHEHHS
(hOKYCHOTO PACCTOSTHUS BYX CIIOKEHHBIX JIMH3; 3aBHCHMOCTH yIila MPETOMIIEHHS CBETOBOTO JIyda OT yIJIa MajeHHs Ha
TPaHHMIE «BO3AYX — CTEKJIO»

397 Qu3suyeckue asnenus 8 npupooe: 3atmerns ConHia u JIyHbI, IBeTa Tel, ONTHYECKHE SBICHU B atMocepe (1BeT Heba,
pedpaxuus, pagyra, MEpax)

3.28 Texnuueckue ycmpoiicmed: 04KH, TIEPUCKOTI, (OTOANIApaT, ONTHIECKHUE CBETOBO/IBI

4 KBAHTOBBIE SIBJIEHUA

4.1 PagnoaktuBHOCTB. Asb(a-, OeTa-, raMmma-m3irydeHus. Peakin anbga-n Oera-pacnana

4.2 Omsitel Pesepdopaa no paccesanio anbda-gactuil. [InanerapHast Moaenp aToma

4.3 Coctas aTomHOro siipa. M30T0ms!




4.4

Hepno;:[ nojaypacnaaa aTOMHBIX A€

4.5 SAnepHbie peakuuu. 3aKOHBI COXPaHEHHs 3apsiI0BOr0 M MAaCCOBOIO YHCEI

46 Qusuueckue s61enHUsi 8 npupode: €CTECTBEHHBIH paJIMOAKTUBHBIA (OH, KOCMHYECKHE JIy4H, PaJNOaKTHBHOE M3JIydEeHHUE
) MIPUPOAHBIX MUHEPAJIOB, JEUCTBUE PAIMOAKTHUBHBIX H3Iy4EHUI HA OPraHU3M YEJIOBEKA

4.7 Texnuueckue ycmpoiicmea. CIEKTPOCKON, HHAWBUAYAJIBHBIA JO3UMETp, kKamepa BuiabcoHa, saepHasi SHepreTHKa







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 1495739221878372883115036296584824571098261 240744
Bnageney JemuHa MNyneHapa MnbaaposHa

OedcTevTened C 20.10.2025 no 20.10.2026



http://www.tcpdf.org

		2025-12-17T11:32:04+0500




