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HOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢usuke Ha ypoBHE 6a30BOro 00I11eT0 00pa30BaHUs COCTAaBIEHA HA OCHOBE
MOJIOKEHUH ¥ TpeOOBaHUI K pe3ylbraTaM OCBOCHHS Ha 0a30BOM YypPOBHE OCHOBHOU
oOpasoBarenbHON Tmporpammel, mpeactaBieHHo B PI'OC OO0, a Takke C yd4eToM
denepanpHOi paboueld mporpamMmbl BocnuTaHus W KoHIENmu mpenojaBaHus y4eOHOTO
npenmera «Ou3nKa.

Copepxanue mporpaMMbl 0 (U3MKE HAMPABICHO HA M3YyUEHHE €CTECTBEHHOHAYYHOU
rPaMOTHOCTH YyYallUXCid M HM3y4yeHUE OpraHu3anuu (U3MKU Ha JeATeIbHOCTHOM ocHOBe. B
nporpaMme 10 (u3WKe HAOTIOAAIOTCS BO3MOXKHOCTH HW3YYCHHS MPEIMETOB B paMKax
tpeboBanuit ®I'OC OOO K cTaHAAPTHBIM JIMYHOCTHBIM M METaNpPEAMETHBIM pe3yibTaTaM
oOydeHHUs, a TaKXKe MEXKIPEIMETHBIE CBS3U €CTECTBEHHOHAYYHBIX TNPEIMETOB Ha YpPOBHE
06a30Boro 001Ier0 00pa30BaAHUS.

[TporpamMma no (pu3uke ycTaHaBIMBACT OOIIMK yueOHBINH MaTepua Mo rojaM oOydeHus
(mo kiaccam), mpeajaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YYEHHsI TEMbI, OCHOBAaHHYIO Ha
JIOTUKE Pa3BUTHUSA MPEAMETHOTO COJIEPKAHUS U yUETE BO3PACTHBIX MIEPHOIOB 00YUCHUSI.

[IporpamMma 1o ¢u3uke pa3zpaboTaHa ¢ IENbI0 OKa3aHUS METOJUYECKONH MOMOIIH
YUUTENIO B CO3JIaHUU padoUeii MporpaMMbl IO YIeOHOMY TPEIMETY.

®dusnka SBIAETCI CUCTEMOOOPA3YIOIIMM JIJII €CTECTBEHHOHAYYHBIX HAY4YHBIX OOBEKTOB,
3aKOHBI UCXOJST U3 OCHOB MPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMHUHU, OMOJIOTHH, ACTPOHOMUH H
¢dusnyeckoil reorpaduu, BHOCHUT BKJIQ] B TOJyYECHUE CCTCCTBCHHOHAYYHOW KApTHUHBI MHPA,
obOecnieunBast HauOosee pusnueckre HOpMbl MPUMEHEHHS] HAYYHOTO METO/1a TTO3HAHUSI, TO €CTh
BBIXO/I U3 MOCJIEI0BATEIbHBIX 3HAHUN. O MHUP.

Opna W3 THaBHBIX 3a7ad  OOIIECTBEHHOrO O0pa3oBaHMS B TOCJIEA0BATEIHLHOM
00pa30oBaHUM 3aKJI0Yanach B paHHEW €CTECTBEHHOHAYYHOW IpaMOTHOCTHU M MHTEpece K HayKe
Cpeau yJaluxcs.

OOyuenue ¢usznke Ha 0a30BOM YpPOBHE MPEIIOJIATAeT BJIAJICHUE KOMIIETEHTHOCTHIO,
XapaKTepU3YIOIIeH eCTECTBEHHOHAYUHYIO TPAMOTHOCTD:

. HayyHO€ 00BsSCHEHUE SIBJICHMUIA;
. OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAayYHBIX UCCIIEOBAHMIA;
. MHTEPIPETUPOBATh JaHHBIE W HCIIOJIb30BaTh Hay4yHbIE JOKa3aTelbCcTBa IS

MIOJIyY€HUs BBIBOJIOB.
enu uzyuenuss ¢u3uku Ha ypoBHE 0a30BOTO 00IIEro 00Opa3oBaHUsT HEOOXOIMMO B
Konuenmuu mnpenoxaBanus ydyeOHoro mnpeamera «®Pusuka» B 00pa30oBaHUM OpraHU3alui
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHbIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yTBepkAcHHON pemienneM Komernn MununcrepctBa npocsewienust Poccuiickoit denepannn
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK48H).
Hean n3yvyenus pU3NKu:

. nproOpeTeHne MHTEpeca W CTPEMJICHHs OOyJaroMMXCsl K HAYYHOMY H3yUCHHIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE TIPEJACTABICHUI O HAYYHBIX METOAAX TIO3HAHUS W YIpPaBJICHUE
UCCIIEI0BATEILCKUM OTHOIIEHUEM K IPUPOIHBIM SBICHUSM;

. METO/IBl HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaT M3YYEeHHUS OCHOB MaTepUU U
byHIaMEeHTaBHBIX SIBICHUH (QU3UKH;

. NPEJICTaBJICHHBIC POJMKU (GU3UKHU ISl PAa3BUTHS IPYTUX BUJIOB HAYKH, TEXHUKH H
TEXHOJIOTHi;

. pa3BUTHE  MPEJCTaBICHHBIX  BO3MOXKHOCTEH 0  Oyaymem  Oyaymieit

npoeCCHOHATIBHON JIeATENIbHOCTH, CBSI3aHHOM C (PU3MKOW, MOJArOTOBKAa K IEPCIEKTUBE
00y4eHHsl B ’TOM HalpaBJICHUU.

JlocTikeHne S3TUX IeJied mporpaMMmbl 1Mo (uU3MKe Ha YpPOBHE OCHOBHOIO OOIIETo
00pa30BaHus MPH PEIICHUH CICAYIONINX 3a1a4:

. npruoOpeTeHne 3HAHUHM O CIOXKHBIX KOHCTPYKIHUSX BEIIECTB, O MEXaHUYECKHX,
TETIIOBBIX, YJICKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSX;



. npuoOpeTeHne YMEHHMH ONHCHIBATb W OOBSACHATH (PU3MUYECKHE SIBICHHUS C
UCIIOJIb30BAaHUEM UMEIOIINXCS 3HAHNH;

. OCBOCHHME METOJOB PELICHMS MPOCTEUIINX PACYETHBIX 3a4a4 C UCIOJI30BAaHUEM
(bu3nyeckux Mojesel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;
. NpOBE/ICHUE yMEHHUI HaOJI0AeHUs 32 MPUPOAHBIMU SBICHUSMHU M TPOBEICHHS

OIBITOB, Ja0OpPaTOPHBIX PabOT W SKCIEPUMEHTAIBHBIX HCCIEAOBAHUH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX PHOOPOB;

. OCBOCHHE MPUEMOB PadOT ¢ HHpOpManHeld 0 PU3NIESCKOM COJICPIKAHUU, BKITFOYAs
UHPOPMALIUIO O COBPEMEHHBIX JOCTH)KCHUSX (U3MKU, aHAIM3 M KPUTHUYECKOE H3MEPECHHUE
nHpopmanuu;

. 3HAKOMCTBO cO cdepamu mnpodecCHOHATBHON JEATENBHOCTH, TEPEXOIbl C
(GU3UKOI, U COBPEMECHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JOCTIDKEHHSX (DU3MICCKON
HAYKH.

[Ipemiaraemerii B mporpamMme 1o (Gu3MKe MepeyeHb JabOpaTOPHBIX pabOT U OIBITOB
HOCHUT PEKOMEH/IATCIILHBIN XapaKkTep, YIUTEb JIeIaeT BEIOOP MPOBEACHUS J1ab0paTOpHBIX paboT
U ONbITa C  y4YETOM WHIMBUAYAIbHBIX  OCOOCHHOCTEH  OOydaroMXcs,  CIUCKa
OKCIEPUMCHTAIBHBIX 3aJaHUil, MpelaraéMblX B paMKaX OCHOBHOTO TOCYIapCTBEHHOIO
9K3aMeHa 1o GH3HKe.

COAEPKXAHUE OBYUYEHUA

7 KJIIACC

Pa3pnen 1. dusuka u ee poJib B NO3HAHNUH OKPYKaIOLIEro MUpa.

®usuka — Hayka o npupoze. SAsnenus npupoasl. Gusndeckue sSBICHUS: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@Ousnueckue pasmepsl. M3mepenue ¢usndeckux BennuuH. Dusndeckue MpHOOPHI.
[TorpemHocTs U3MepeHuil. MexayHapoHasi CHCTEMa yCTaHOBKH.

Kak ¢usuka u npyrue ectrecTBeHHbIE HAyKH M3ydaroT Ipuponay. EcTecTBeHHOHayuHBIH
METO/ TO3HaHMA: HaOII0/IeHHe, INOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBUKEHHUE THUIOTE3BI,
HKCIIEPUMEHT [0 BHEIIHEH TuroTe3e, OObsICHEHHE HaOmoaeHus sBiaeHus. OmnucaHue
¢du3nueckux TpeOOBAHUIN C TOMOILBIO MOJIEINEH.

Hemoncmpayuu.

1. MexaHnueckue, TEeNIoBbIe, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®uznyeckue NpuOOPbl U NPOBEACHUE H3MEPEHUH OOBIYHBIM U LHU(PPOBBIM
npubOpoM.

Jlabopamopuvie pabomsl u onvimol.

1. OnpeneneHue 1eHbI JIeIEHUS U3MEPUTEIBHOTO Mprodopa.

2. W3mepeHne paccTOsTHHIA.

3. N3mepenue o6bema KUAKOCTH U Tela Tea.

4. Omnpenenenue pasMepoB MaJI€HbKUX TeEl.

5. W3mepenue Temrneparypbl IpU MOMOIIM KUIKOCTHOIO TEPMOMETpa M JaTyhKa
TEMIEpaTyphl.

6. [TpoBenenue wuccleAOBaHUS KOHIENTYaJbHBIX THIIOTE3: JalbHOCTh IOJIETA

apyKa, MyneHHOTO M0 TOPU30HTAIA, TEM OOJIbIIE, YeM OOJIbIIIEe BHICOTA MAICHHS.

Paznen 2. IlepBoHayaibHbIe CBeeHNS 0 IOCTPOCHUM BellleCTBA.

CTtpoeHne BEmIeCTB: aTOMbl W MOJIEKYJbI, HMX pa3mepbl. ONBITHL, JIOKa3bIBAIOIINE
CTpOEHHE 00BEKTA.

JBr>kenue yactuil BemiecTBa. CBs3b CKOPOCTHM JBHXKEHUS YacTHI[ C TEMIIEPATYpOil.
BpoynoBckoe nBmwkenue, muddysus. BsammopeicTBue YacTHIl BELIECTBA: MNPUTSIKEHHE U
OTTaJIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BEIIECTB: COCTAaB  Tra3oB, IKUAKOCTEHM U TBEPIBIX
(kpucTaInYecKux) Tell. B3auMocBs3b MeXAy SIBJICHUSMH B Pa3HbIX arperaTHhIX COCTOSIHUSIX U
WX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX yCTPOWCTB BOJIBI.

Hemoncmpayuu.



1. Habmonenne OpoyHOBCKOTO TBUKEHUSI.

2. Hab6nronenue nuddysun.

3. HabGmronenne 3a  HampaBi€HHMEM,  OOBSICHSAEMBIM  MPUTSIKEHUEM  WIIHU
OTTAJIKUBAHUEM YaCTHUI[ BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OrneHka 1uaMeTpa aToMa METOJIOM PSIOB (C UCIoyib30BaHueM (Gororpaduii).
2. OMnBITHI O HAOIIOICHUIO TEILIOBOTO PACIIMPECHHUS ra3a.
3. OnbITEl OOHAPYIKEHBI 110 ICHCTBHIO CUIIOBOTO MOJICKYJISIPHOTO MPUTSIKCHHSI.

Paznen 3. /IBukeHnne u B3anuMo/ieiicTBe TeJl.

Mexannyeckoe aBuxkeHUe. PaBHOMepHOe UM HepaBHOMEpHOE JBHkeHue. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu U BpeMeHU JBUKEHUS.

SBnenue mHepuuu. 3aKOH MHepuuU. B3aumoneicTBue Ten Kak NpPUYMHA W3MEHEHUs
CKOPOCTHM JABM)KEHHs Tena. Macca kak Mepa MHepTHOCTH Tena. IlnotHocTh BemectBa. CBs3b
IUIOTHOCTH C COJIEPKAHMEM MOJIEKYJ B €IMHHUIIE 00BbEMa BEIEeCTBA.

Cuna xak xapakTepucTuka B3aumojeilcTBus Ten. Cwuwina ynpyroctd M 3akoH ['yka.
N3mepenne cuiabl C MOMOIIBI JWHAMOMETpa. SIBiIeHuEe TAroTeHuss U cuia TsokecTd. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocth. CiojkeHue cuil, HalpaBJIEHHBIX IIO
onHoW mnpsaMmol. PaBHonelctByromas cuia. Cuna TpeHus. TpeHuEe CKOJbXKEHUS U TPEHUE
HeoxuaanHo. O0yueHre B MPUPOJIC U TEXHUKE.

Hemoncmpayuu.

1. Hablmonenrne MexaHn4ecKoro JBHKEHHUS Tea.

2. H3mepenne ckopocTy MPSIMOIMHEHHOTO ABM)KEHUS.

3. Habmonenue siBineHuii uHEpLIUU.

4. Habmroienue 3a n3MEeHEHHEM CKOPOCTHU MTPU BKIIIOUEHUH Tell.

S. CpaBHEeHHME MaCChI 110 B3aUMOJICUCTBUIO TEII.

6. CrnosxeHue Cull, HalpaBISHHBIX 110 OJTHOM MPSMOH.

Jlabopamopuvie pabomsl u onvimol.

1. OnpezneneHye CKOPOCTH PAaBHOMEPHOTO JBMKEHUS (IIApUKA B KUAKOCTH, MOJAEIIH
ABTOMOOWJISI U T. 11.).

2. Omnpenenenue cpegHel CKOPOCTH CKOJBKEHHs Opycka WM IIapuKa IIo
HAKJIOHHOM INIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OneIThI, JEMOHCTPUpPYIOLIME CHIIY BO3ACHCTBUS (Aedopmanuu) HPYKUH OT
IIPUIIOKEHHOM.

S. OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh CHJIBI TpPEHHs OT Beca Tela u

XapakTepa COIPUKACAOIINXCS JIMIL.

Pasnen 4. /laBjieHue TBepAbIX TeJl, JKHAKOCTEH 1 rasa.

JlaBneHne. Bo3MOKHOCTH yIpaBi€HMsT W YBeIMYeHHUs JAaBieHus. /[laBineHue rasa.
3aBUCUMOCTH JJaBJIEHUS Ta3a OT o0beMa, Temneparypsl. Ilepenaua naBneHust TBEPABIMU TEIAMU,
KUAKOCTAMU U razamu. 3akoH Ilackand. [IHeBMaTnueckue MammuHbl. 3aBUCHUMOCTb JaBJICHUS
KUAKOCTH  OT osHepruu. [mapocratmueckuit  mapagokc.  CooOlmaromuecss  COCYABI.
I'mppaBnnueckne MEXaHU3MBI.

Atmocdepa 3emin u armochepHoe aaBiieHue. [IpUYMHBI CyIIECTBOBAHUS BO3TYLIHOTO
noroka 3emuu. OnbiTr Toppuyermu. W3mepenune atmochepHOro AaBieHHSA. 3aBHCHUMOCTb
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpPHOTO JaBICHUS.

JleiicTBrEe KUIAKOCTM M Ta3a Ha MOTPYKEHHOE B HUX Tello. BelTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxoruiaBanue.

Hemoncmpayuu.
1. 3aBUCUMOCTb JaBJICHUS ra3a OT TEMIEPATYPHI.
2. [lepenava naBiaeHUs )KUIKOCTHIO M Ta30M.

3. Coob1maromnumecs: CoCy/bl.



4, I'mpapaBamyeckuit mpecc.

5. [TposiBnenue neiicTBus aTMOCHEPHOTO AABICHHUSL.

6. 3aBUCUMOCTb BBITQJIKUBAIOIIEH CHJIBI OT O00beMa MOTPYKEHHOM yacTH Tena u
IUIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BBITAJIIKMBAIOILEH CUJIbI BECY BBITECHEHHON KUIKOCTH.

8. VYcioBue nuaBaHUs TeN: IUIABAHWE WIM IOIPY)KEHHE T€l B 3aBUCUMOCTH OT

COOTHOUIEHUS TUIOTHOCTH TeJA U KUJIKOCTH.
Jlabopamopnusie pabomot u onvimel.

1. HccrnenoBanre 3aBUCUMOCTH Beca Tella B BOJAE OT 0o0beMa MOTPYXKEHHOW B
JKUJKOCTh YacTH TeJa.

2. OrnpeziesieHre BBITAKUBAIOLIECH CHUJIBI, IEUCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KUJKOCTb.

3. OnbIThl,  JAEMOHCTPUPYIOIIME  CHUJIOBYIO  HArpy3ky,  BBITAJIKHUBAIOIIYIO,

JNEHCTBYIONIYIO HA TEJIO B XKHUAKOCTH, OT 00beMa MOrpYy:KEHHOH B KHUAKOCTh YaCTH Teja U OT
IJIOTHOCTHU KHUJIKOCTH.

4. KoHcTpynpoBanue apeoMerpa WM MPOSKTUPOBAHHME JIOJKU U ONPEICICHHUE €€
Ipy30I10ABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTB. JHEPIHs.

Mexanunyeckas pabora. MOIIHOCTb.

[IpocTeie MexaHW3MBbI: pbluar, OJOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio paBHOBecHs
ppuara. [lpumenenne  mpaBusl  paBHOBECHsl  pbluara K OJIOKY. «30J10TO€  MPABUIIO»
mexanuku. KITJ[ mpocteie kputepuu. [Ipoctele MexaHu3mbl B OBITY M MEXaHUYECKOE
obopyI0BaHue.

Mexanunueckas sHeprusi. Kunetnueckas u noteHuuanbHass sHeprusd. [IpeBpamnienue
OJIHOTO BU/1a TEXHUUYECKOM 3HEPIUu B APYroil. 3aKkoH COXpaHEHUsl JHEPTUU B MEXaHHUKE.

Jemoncmpayuu.

1. [Ipumepsl POCTHIX KPUTEPHEB.

Jlabopamopuvie padbomol u onvimol.

1. Ompenenenre CWIbl TPEHUST TMPU JIBIDKEHHH Tejla 1O TOPU30HTAIBHOU
MOBEPXHOCTH.

2. HccnenoBanue yciioBUi paBHOBECHUS pblyara.

3. N3mepenne KIIJ[ HakIOHHOM TUIOCKOCTH.

8 KUIACC

Pa3nen 6. TeruioBble siBJ1eHHS.

OcCHOBHbBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKMX Teopuid BellecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYN. OMbIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO-
KUHETUYECKON TEOPHH.

Mogenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSTHUS BemecTB. Kpucramimueckue u
amop¢Hsble Tena. OObsCHEHNE CBOMCTB ra3oB, KUAKOCTEH U TBEPABIX TEJI HA OCHOBE MPUHIIUIIOB
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyuBaHME€ U KaNWUIAPHBIE sIBICHUS. TeriaoBoe
pacIiupeHHe U cxKaTue.

Temneparypa. Temneparypa CBsI3M €O CKOPOCTBIO TEIUIOBOTO JABUKEHHUS YacTHII.
Buytpennsis sHeprus. CnocoObl U3MEHEHHUsT BHYTPEHHEW »JHEpPruM: TeIulonepenada u
COBEpIIICHCTBOBaHWE paboThl. Buasl Temjonepenadu: TEIUIONPOBOJAHOCTh, KOHBEKIIUS,
U3ITy4yeHHe.

KonuyectBo TemioTsl. YjaenbHas TEMIOEMKOCTh BeIIeCcTBa. 1e€MIO0OMEH M TEIUIOBOE
OTHOLIIEHHE. YpaBHEHHUE TeruloBoro OanaHca. [InmaBieHune u oTBepeBaHUE KPUCTAIITMYECKHX
BEIIECTB. YAenbHas Terjora raBieHus. [lapooOpa3zoBanue u KoHueHcarus. lcnapeHue.
Kunenue. YnenbHas temnora mapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPaTypbl OT aTMOoc(hepHOro
JTaBJICHUSI.

BrnaxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeJdbHask TEIJI0Ta CTOPAHUS.



[Mpunmunsr pabotel TermmoBbix aBuraresnedt KITJ[ TterutoBoro nsuratens. TerioBeie
JIBUTATEJIU U 3aIlUTa OKPYKAIOLIEH CPEebl.
3aKOoH COXpaHEeHHUs ¥ MPeoOpa30BaHUs YHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmonenne OpoyHOBCKOTO JIBMXKEHUSI.

2. Hab6mronenue nuddysun.

3. Habmronenue 3a HarpaBieHHEM CMaYMBaHUS U KaMJUISIPHOTO BO3/ICHCTBHSL.

4, Co0uro1eHre TEMIOBOTO PACITUPEHUS TEI.

5. M3MeHeHne 1aBIeHNs ra3a IPU COXpaHeHHH 00beMa M HarpeBa MITH OXJIKICHHUS.

6. [TpaBuiia u3MepeHus TeMIepaTyphl.

1. Buael renonepenaun.

8. OxJtaxieHrue mpyu COBEPIICHCTBE PAOOTHI.

9. Harpes npu coBepiieHnu paboThl IPOU30LIET.

10.  CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEUIECTB.

11.  HaOGmroneHue 3a 30J10TOM.

12. CoOnromeHue MOCTOSHHOM TeMIIEPaTyphl MPU TUIABICHUH.

13. Mojenu TeIIOBbIX ABUTATEIEH.

Jlabopamopuuvie pabomot u onvimel.

1. OnbITEl OOHAPYKEHBI 110 IEHCTBHIO CUIIOBOTO MOJICKYJISIPHOTO MPUTSKEHHUSL.

2. OMnBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIH caxapa.

3. OnBITH IO COOIOACHUIO TETNIOBOTO PACHIMPEHHS Ta30B, KUAKOCTEH W TBEPIBIX
Tel.

4, Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.

5. OnbITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIIEHUS BO3AyXa OT €ro o0bema u
HarpeBa WM OXJIAXKICHUS.

6. [IpoBepka rumoTes3bl JUHUNW B 3aBUCHUMOCTH OT JUIMHBI CTOJNIOMKA >KUIKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEMITEPATYPHI.

7. HabGnmionenne 3a u3MeHEHHWEM BHYTPEHHEH OHEpruM Tela B pe3yibTare
TETUToTepe1aun U paboThl BHEITHUX CHII.

8. HccnenoBanue sBieHUi Temioo0MeHa MpyU MepeMeIMBaHIH XOJIOIHON U ropsiuei
BOJIBI.

9. OnpeneneHre KOJMMYECTBA TEIJIOTHI, MOJYYEHHOM BOJBI MpPHU TEIIOOOMEHE C
HarpeThIM METAJUTMIECKUM IIIIHHIPOM.

10.  Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.

11.  HccnenoBaHue mporecca yHUUTOKEHHUS.

12.  OnpeneneHne OTHOCUTENLHON BIAXKHOCTH BO3/yXa.

13.  Ompenenenue yaenbHON TETIOTHI TUIABJICHHUS JIb/A.

Pa3nesa 7. DiekTpuyeckne M MATHUTHBIC SIBJICHHS.

Onextpuszanus Ten. /[Ba Buaa sneKTpuyecKux 3apsaoB. B3aumonelicTBue 3apsKeHHBIX
Ten. 3akoH KyioHa (3aBUCMMOCTB CHJIbI B3aUMOJIEHCTBUS 3apsyKEHHBIX TEIN OT 3apsija 3apsiioB U
pPacCcTOSTHUS MEX]Y TEJIaMH).

Onexrpuueckoe mnozne. Hampsok€HHOCTh BHemHMX mnoneil. IlpuHuun cyneprnoszunun
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu anekrpudeckux 3apsaoB. DJIEMEHTapHbIN MeXaHu3M 3apsa. CTpoeHue atoma.
[IpoBOHUKYN W TUAAEKTPUKHU. [ coxpaHeHus 3apsia.

ONEeKTpUYECKU TOK. YCJIOBMSI MOAJAEPKAHUA TOKAa. VICTOUHHMKM IOCTOSHHOIO TOKA.
JleficTBUS 27€KTPUUECKOro TOKa (TEIJIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKUN TOK B
KUAKOCTAX U razax.

Onektprueckass nenb. Cwia Toka. Onekrpuyeckoe HampspkeHue. ConpoTHBIEHHE
IIPOBOJHMKA. YJIEJIIbHOE CONPOTUBJIEHME BellecTBa. 3akoH Owma Juisl ydacTka LEMu.
[TocnenoBarenbHOE U MapajuIeNbHOE COEAUHEHUE TPOBOJHUKOB.

PaboTa u MOIIHOCTH OTKIIOUEHHs ToKa. 3akoH Jlkoyns—JleHna. DnekTpruueckue nenu u



AIIeKTpHUYECKas SHeprHst moTpeduTens B ObiTy. KopoTkoe 3akimodeHue.

ITocrosiHHBIE MarHuTHl. B3auMonelCTBHE NOCTOSHHBIX MAarHuToB. MarHutHoe MHoOJIE.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OneiT OpcTtena. MaruutHoe ose
BBIKJIOUaeT TOK. [IprMeHeHHe 31eKTPOMarHuToB B TeXHUKE. J[eHCTBHME MarHMTHOIO MHOJS Ha
IOPOBOAHMK €  TOKOM.  OJEKTpOJABMIraTeslb  IOCTOSSHHOro  Toka.  Mcmosb3oBaHue
9JIEKTPOJIBUTaTEIel Ha TPAHCIIOPTE B TEXHUYECKUX YCTPOMCTBAX U HA MIPUPOJIE.

OneiTel  @apanes. SfIBieHue 3IeKTpoOMarHUTHOM uHAyknuu. IlpaBuno  JleHua.
OnextporeHeparop. CrnocoObl MOJYyYEHMsI UIEKTPUUECKOW HHEpPruu. OIJIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

1. DrneKkTpusanus Te.

2. JIBa Bua IEKTPUUYECKUX 3apPSIOB U B3aUMOJICHCTBUE 3aPSIKEHHBIX TeJl.

3. YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

4. DneKTpocTaTUUeCcKast UHIYKIIHSL.

S. 3aK0H O COXPAaHEHUH IEKTPUUECKUX 3aPsIOB.

6. [TpOBOAHMKY M TUIIEKTPUKHU.

7. MonenupoBaHue CHIIOBBIX TPAHHI] OTKPBITHIX TOJICH.

8. VIcTOYHUKY TOCTOSTHHOTO TOKA.

9. JleficTBUSI IO OTKITIOYEHUIO TOKA.

10. DJIEKTPUUYECKUN TOK B )KUIKOCTH.

11. I"a30BbIii pa3ps.

12.  3mepeHue CHIIbI TOKa aMIEPMETPOM.

13.  M3mepeHue HaNpsHKEHUS BOJIBTMETPOM.

14.  PeocraT u Mara3uH CONpPOTUBIICHUH.

15. BzaumopeiicTBre NOCTOSTHHBIX MarHUTOB.

16.  MopenupoBaHre HEBO3MOKHOCTH pa3/IeIeHUs TTOIOCOB MarHuTa.

17. MopenupoBaHUe MarHUTHBIX TOJICH TTOCTOSIHHBIX MAarHUTOB.

18.  OmeIT Dpcrena.

19. MarnuTtHoe 1oJie TOKa. DJIEKTPOMArHHuT.

20.  JleficTBME MarHWTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21.  DuexTponBUTATENh MOCTOSTHHOTO TOKA.

22.  VccnepoBaHue SIBIEHUH 2JIEKTPOMArHUTHON MHTYKITUH.

23.  OmbiTer Dapanes.

24.  3aBUCHMOCTb  HAaNpaBiCHHUS  HMHIYKIIMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HUKHOBEHHUSI.

25.  DrexkTporeHepaTop TOKa.

Jlabopamopuvie pabomsl u onvimol.

1. OneITel 1O HAOMIOAEHWIO 3a DJIIEKTpU3allMed Tel TPOBOJHUKOB M TPH
COITPUKOCHOBEHUH.

2. JleiicTBue uccneqoBaHUS TPUBOAUT K MOSBICHHUIO TOJIEH Ha IMPOBOJHHKAX H
JTUDJICKTPUKAX.

3. COopka 1 IpoBepKa AIEKTPUIECKON e MTOCTOSTHHOTO TOKA.

4. V3mepeHue u peryJimpoBKa CHIIbI TOKA.

5. W3mepeHue u peryimpoBaHue HAMPSIKEHUS.

6. HccnenoBanre B 3aBUCUMOCTH OT CHJIBI TOKA, WAYIIETO Yepe3 PEe3UCTOp, OT
pe3ucTopa COMPOTUBIICHHS U HAMTPSKEHUS HA PEe3UCTOpE.

7. OMBITHI, TEMOHCTPUPYIOIINE BO3JICHCTBUE MPOBOJHUKA HA €r0 JUTHMHY, TJIOMAh
MOTIEPEYHOT0 CEUCHUSI U MaTepHal.

8. [TpoBepka MmpaBWII CIIOKECHUS HAMPSHKSHUH TPU MTOCIIECI0BATSILHOM COSIMHCHUH
JIBYX PE3UCTOPOB.

9. [TpaBuiia mpoOBEpKHU CHIIBI TOKA MIPU MapajlIeIbHOM COEIMHEHNUN PE3UCTOPOB.

10.  Ompenenenue padOTHI OTKIIOYCHHS TOKA, HIYILETO Yepe3 PE3UCTOP.



11. OrnpezenieHre MOUTHOCTH TOKA, UCTIOJIb3YEMOT0 Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, HAYLIEr0 4Yepe3 JIaMIO4YKy, OT
HaIIpsDKEHUS Ha HEel.

13.  Omnpenenenne KIIJ] narpeBarersi.

14.  HccnenoBaHue MarHUTHOTO B3aUMOCHUCTBUS MOCTOSTHHBIX MAarHUTOB.

15.  H3yuyeHue MarHUTHBIX IOJIEHl MOCTOSIHHBIX MAarHUTOB IpPU MX OOBEAMHEHUM U
pas3ieIcHUN.

16.  IlpoBepwTe aeiicTBHE BKIIOUYEHUS TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbiTel, JEMOHCTPUPYIOIIME CHUJIIy B3aUMOJEWCTBUS KaTyIIKU C TOKOM U
MarHUTHOM CHUJION TOKAa M HAaIPaBJIEHHUEM TOKA B KaTYILKeE.

18.  M3yuenue ACWCTBUS MarHUTHOTO IOJISl HA TPOBOTHUKE C TOKOM.

19.  KoncrpynpoBaHue U U3ydeHue paboThl 3JIEKTPOIBUTATEIS.

20.  Uzmepenue KIIJ] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITBl 1O  HCCIEJOBAHUIO  SIBIEHUM  AJIEKTPOMArHUTHOM  WMHAYKIMH:
UCCIIEIOBaHNE U3MEHEHN 3HAUEHUH U HANPaBJICHUS] HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexanuuyeckue siBJeHHA.

Mexannueckoe amxeHue. MartepuanbHas Touka. Cucrema orcuyera. OTHOCUTEIBHOCTD
MEXaHWYECKOrO JBH)KEHHs. PaBHOMepHOE IpsMonMHENHOE JBHXKeHHE. HepaBHOMepHOE
npsIMOJMHEHOe aBMKeHHe. CpenHsisi M MIHOBEHHas CKOpPOCTb Tejla IPU HEPaBHOMEPHOM
JIBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe jaBukeHue. CBoOOIHOE MaJaeHHe.
Onpitel [Nanunen.

PaBHOMepHOE ABMKeHHME 1O OKpykHOcTH. Ilepuon u nepuoxn obpaienus. Jluneitnas u
YIJI0Bast CKOPOCTb. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepBbiit 3axkoH HerotoHa. Bropoii 3akoH Herotona. Tperuii 3akoH Herorona. IIpuHiun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHHUs CKOJIBKEHUS, CHJIa TPEHUS
HEO0XKMIAHHO, JPYIUe BUAbI TPEHUM.

Cuna TsSKECTH M 3aKOH MHUPOBOTO TATOTEHHA. YCKOpEHHE CBOOOJHOIO MaJeHus.
JBuxenne mniaHersl Bokpyr Connma. IlepBas kocmuueckas ckopocts. HeBecomocTs u
[epEerpys3KHu.

PaBHOBecue matepuanbHONW TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecwe TBEPIOTO
TeJa C 3aKPeIUIEHHON 0Cchi0 MUKpO(hOoHAa. MOMEHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. smenenue nMmiynbca. Mmynbe cuibl. 3aKOH COXpaHEHHUs UMITYJbCa.
PeakTuBHOE IBUKECHUE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa cuioBas, ynpyrocts, TpeHus. CBs3b,
sHeprus u pabora. IloTeHUumanbHas >HEPrusl Teja, IMOJHUMAIOIIErOCsS HaJl MOBEPXHOCTBHIO
3emum. [loreHnmanbHass cwia ynpyrod mnpyxuHbel. Kunermueckas sHeprusa. Teopema o
KMHETUYECKOW YHEPTUH. 3aKOH COXPAaHEHUS KOJOTUYECKON IHEPTUH.

Hemoncmpayuu.

1. Habmionenne 3a MeXaHHYeCKHUM JBM)KEHHEM OTHOCHTEIBHO Tella PasHbIX Tell
OTCUeTa.

2. CpaBHeHue MyTell M TPAGKTOPUIN ABMXKEHUS OJHOTO M TOTO )K€ T€Jla Pa3HbIX Tell
OTCUeTa.

3. N3mepenne CKOpOCTU U YCKOPEHHUE MPSMOIMHENHOTO ABUKCHUS.

4. HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHUSL.

5. Habmronenue 3a 1BHKEHHUEM TeJla [0 OKPYKHOCTH.

6. Habmioienne 3a MexaHMYECKHMMH HAaIpPaBICHUSIMHU, MPOUCXOASIIMMU B CHCTEME
orcuéra «Tenexka» npu e€ ATUHE U YCKOPEHUH JIBUKECHUSI OTHOCUTENIFHO KaOMHETa (PH3UKH.

7. 3aBMCHMOCTb YCKOPEHHMS T€JIa OT MACChl TeJla M IEUCTBYIOIIUX HA HETO CUJL.

8. Cobmnroienne paBeHCTBA CHII IPU OXpaHe Tell.



9. M3menenue Beca Tena Npyu yCKOPEHHOM JIBUKCHUH.

10.  Ilepemaua ummysbca MpU KOHTAKTE C TEI.

11. [TpeoOpazoBaHus SHEPTUU TIPU OOTYICHHUH TEI.

12.  CoxpaHeHue uMIysbca Mpu HEYIIPYTOM OCBEIICHUU.

13.  CoxpaneHue UMIyJbca Mpu aOCOTFOTHOM CKATHH.

14. Habnronenne peakTHBHOTO JIBHYKEHUS.

15.  CoxpaHeHue XMMHUYECKOM 3HEPIruu Ipyu CBOOOJHOM Ia/I€HUH.

16.  CoxpaHeHue TEXHUYECKOM SHEPTUU MpHU ABMKCHUHU TeJa MOANPYKUHEHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoncTtpynpoBanue Tpakta A pa3roHa W NPOAJICHUS JBIMKEHUS IIapUKa MWIU
TEJICKKH.

2. Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHHs OpycKa WM JIBUXKEHUS [IapuKa 1o
HAKJIOHHOM INIOCKOCTH.

3. Onpenenenue yCKOpeHHs Tea MPU PaBHOYCKOPEHHOM JIBMKEHUU MO HAKJIOHHOMN
IJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTU OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JBH)KEHUU
0e3 HauaJIbHOW CKOPOCTH.

5. [IpoBepka THIOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JBIKEHHUU 0Oe3 HadajabHOU

CKOPOCTHU IIYTH OTHOCATCA KaK K pAdy HEUYETHBIX YUCCJI, TO COOTBCTCTBYIOUIUC IMPOMCIKYTKHU
BpCMCHU COBIIA1arOT.

6. HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS OT CHITBI HOPMAJIBHOTO JTaBIICHHUS.

7. Onpenenenne kKodhhuueHTa TPEHUS CKOIBKCHHS.

8. Onpenenenne XECTKOCTU TPYKUHBI.

9. OnpeneneHue CHIBI TPEHUS TIPU JIBIDKCHHM Tella 10 TOPU30HTAIBHOM
MIOBEPXHOCTH.

10.  Onpenenenue paboThl YIIPYTOCTH U CUJIBI IPU MOJIBEME I'Py3a C UCIOIb30BAHUEM
HETIOABIKHOTO U TIOJABHYKHOTO OJIOKOB.

11.  M3yueHue mpaBa COXpaHEHUS SHEPTHUU.

Pasznen 9. Mexanuyeckue KoJjie0aHUsl U BOJIHBI.

KonebarenbHoe apmkeHne. OCHOBHbIE XapaKTEPUCTUKH M3MEHEHHs: TEPUOJI, 4acToTa,
aMIUIATy1a. MareMaTH4ecKue W TPYXKUHHBIE MasTHUKH. [IpeBpaieHne >SHEPrud Tpu
MEPEMEHHOM JIBI)KEHUU.

3aryxaromue koyiebanus. BeraykaeHable koneObanus. Pesonanc. MexaHnuecKkne BOJTHBI.
CaolicTBa MexaHu4yeckux BoJH. [IpoonbHbIe U onepevHbie BOTHBL. [IJIHA BOJIH U CKOPOCTh UX
pacnpocTpaHeHusl. MexaHUYeCKHe BOJTHBI B TBEPIOM TeJe, CEHCMUYECKHIE BOJTHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MTHGpa3ByK U ylnbTpa3ByK.

Hemoncmpayuu.

Habmronenne 3a n3aMEeHEHUEM CHIIBI TeJla YYUTHIBACT CUITY TSKECTH U YIIPYTOCTh.
HabGmoienue 3a M3MEHEHUEM JIaBJICHHS HA HUTH M HA TIPYXKHHE.

Habmronenne BIHYK/IEHHBIX KOeOaHu 1 pe3oHaHca.

PacnipocTpaHeHre JUIMHHBIX U TONIEPEYHBIX BOJH (HA MOJIEIISX).

Habmroienre BbICOTHI 3ByKa B 3aBUCIMOCTH OT YaCTOTHI.

. AKYCTHYECKHI pe3oHaHC.

Jlabopamopmuvie pabomul u onvimol.

ogakrwdE

1. OmnpeneneHne MNEPUOAMYHOCTH M IEpUOAA HW3MEHEHHsS MaTeMaTH4eCcKOro
MAasiTHHKA.

2. Omnpenenenne NepUOIMYHOCTH U IEpUOAA KoJeOaHNul IPYKUHHOTO MasiTHUKA.

3. HccenenoBanue 3aBUCUMOCTH IIEPUOJA M3MEHEHMs IOJABEIICHHOIO Ipy3a OT
JUTMHBI HATH.

4. HccenenoBanue 3aBUCHUMOCTH IIEPUOAA WU3MEHEHUs IIPYKUHHOIO MAasATHHUKA OT

Macchl rpysa.
5. [TpoBepka HE3aBUCMMOCTH MEPUOJNA W3MEHEHHS Harpys3Kd, MOJBEIIEHHOTO K



HUTH, OT MACCBHI IPy3a.

6. OnBIThI, AEMOHCTPUPYIOIIKE MTEPUO]T HECTAOMIBHOCTH NPY>KMHHOTO MAasATHHUKA OT
Macchl Ipy3a 1 JKECTKOCTH MPYKHUH.
7. H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Paznen 10. Dy1eKTPOMATHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DIeKTPOMarHuTHOE ToJie. DJNEeKTPOMarHuTHbIe BOJHBL. CBOWCTBA 3IEKTPOMArHUTHBIX
BOJH. llIkana 371eKTpOMarHuTHEIX BOJH. VICOIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DnekTpomMaruuTHas mpupoja ceeta. CKOpocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. W3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIBIO MECTHOTO TesedoHa.

Pa3nen 11. CBeToBbIe ABJIEHUS.

JlyueBas monenb cBeta. Mcrounuku cBera. [IpsimonuHeiiHoe pacmpocTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomiienue cBeta. 3akoH mnpenomieHUs cBeTa. [lonHoe uccrnenoBaHHE OTPAKEHUS
cBeta. Vcronp30BaHue MOJIHOTO BHYTPEHHETO OTPAXKCSHHS B ONITHYCCKUX CBETOBOJIAX.

Jlunza. Xon nydeir B mmuze. OnTHueckas cuctema ¢oToamnmapara, MUKPOCKOMA H
Teneckorna. ['a3 kak onTudeckas cucreMa. biim3opykocTs U 1aIbHO30PKOCTb.

Pasznoxenue Oenoro cera B crnekTpe. OmbiThl HbtoToHa. ClioKeHHE CHEKTPaIbHbBIX
uBeToB. Jlucnepcus cBera.

Hemoncmpayuu.

1. [IpsamosinHENHOE pacCIpOCTPAHEHUE CBETA.

2. OtpakeHue cBera.

3. [Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4. ITpenomiienue cBera.

S. OnTH4eckuii CBETOBO/I.

6. Xon nyuelt B coOuparomieit Junse.

1. XoJ1 Tyder B pacCenBaroOIIeH JIMH3E.

8. [Tony4yenue n300paXkeHNs C TOMOLIBIO JIUH3.

9. [Tpunuumn neiictBust Gporoannapara, MUKPOCKOIIA U TEJIECKONA.

10.  Mogens rnasa.

11.  Paznoxxenue 6€IOro CBETA B CIIEKTPE.

12.  TlomydeHue Oenoro cBera Npu COCTABICHUU CBETA PA3HBIX L[BETOB.

Jlabopamopuvie pabomot u onvimel.

1. N3yuute yron oTpakeHUs CBETOBOTO Jyda OT yIJja MajJeHusl.

2. W3yueHne XxapaKTepUCTHKH U300paKeHUs MPeIMeTa B TUIOCKOM 3epKaie.

3. W3yuute yroia mpeaoMIICEHHs CBETOBOTO Jiyda OT YIJla MaJCHUS Ha TpaHUIle
«BO3ITyX—CTEKIIO.

4. [Tony4yeHnue n300pakeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

5. Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOM CHIIBI COOMPAFOIINX JIHH3.

6. OnbITH IO PA3JIOKEHHIO OENIOTo CBETA B CHEKTPE.

7. OmnBITH IO BOCTIPUSTHIO I[BETA MPEIMETOB MPH UX HAOIOIEHUH Yepe3 [BETOBHIC
(GUIBTPBI.

Paznea 12. KBanTtoBble siBJeHHUS.

OmnsiTel Pezepdopaa u mranerapaast Moaenb aroma. Mojenb atoma bopa. Mcmyckanue u
COTPYJIHHUYECTBO aToma cBeTa. KBaHThI. JIMHEHUYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oeta- u ramma-mznydeHus. CTpOCHHE aTOMHOTO sIpa.
Hyxknonnas monens atomuoro sigpa. M3otonsl. PannoaktuBHeie sBieHus. [lepuon monypacnana
ATOMHBIX fAJIEP.



SnepHble cOCTOsSIHMS. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MAacCOBOIO HACENEHUA.
DHeprusi CBSI3M aTOMHBIX sjep. TpaHCIOPTHBIE MEPEBO3KHM W dHeprus. Peakuum cuHTE3a U
nenenus sigep. Ucrounuku sueprun CoJiHLA U 3BE3.

SAnepnast sHepreTuka. JIeiCTBUS pagOaKTUBHBIX U3TyYECHUN Ha )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

1. CreKTpbl TOCTHKEHUS U MapTHEPCTBA.

2. CrieKTpbl pa3aMyHbIX I'a30B.

3. Crnextp BenukoOpuranum.

4. Habumonenune tpeko B kamepe BusbcoHa.

5. Pabora cuéruyrka HOHU3UPYIOMINX U3TYUCHHI.

6. Pa3paboTka npoeKkToB co34aHMsI MUHEPAJIOB U IIPOJIYKTOB.

Jlabopamopuusie pabomot u onvimel.

1. HaburoieHne CIruIomHbIX U JIMHEHYaThIX CIIEKTPOB CUTHAJIOB.

2. HccnenoBanue TPEKOB: MU3MEPEHUE HHEPTUHM YaCTHUI[ MO TOPMO3HOMY IyTH (TIO
¢dororpadusm).

3. W3mepenne paanoakTUBHOTO GoHApSI.

IHoBTOpPHO-0000 1AM MOYJIb.

[ToBTOpHO-0000IAONIUIT MOYAb TpeIHA3HAYeH AJI1 CHUCTEMAaTH3alMu U O00O0OIICHUS
IIPEIMETHOTO COAEPKAHMSI U OIbITA AESITEIbHOCTH, IPUOOPETEHHOTO MTPH U3YYEHUH BCETO Kypca
busukyM, a Takxke sl MOATOTOBKM K OOIIEroCyIapCTBEHHOMY 3K3aMeHy Mo (u3uke s
yyalumxcs, BbIOpaBIIMX 3TOT Y4EOHBIN NpeaMeT.

[Ipy wu3yyeHHH JAHHOW MOAYJSL PEAIU3YIOTCI M CHUCTEMAaTU3UPYIOTCS  BUJIbI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX 00ecneumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METamnpeMETHBIX PE3yJabTaTOB OOyuUeHHUs, MPUMEHSETCS eCTECTBEHHOHAy4YHas IPaMOTHOCTE:
OCBOEHHE HAy4YHBIX METOJIOB HCCIIEJOBaHUS MPUPOJBI M TEXHUKH, BIAJCHUE METOJAMHU,
OOBSCHAIOIUMH (hPU3UYECKHE SBJICHHUS, PUMEHEHHUE IMOJyYEHHbIX 3HAHWM, pelleHue 3aj1ad, B
TOM II€pEUYEHb KAUEeCTBEHHBIX U SKCIIEPUMEHTAIIbHBIX.

[IpyHIMIMATBHO AESATEIBPHOCTHBIM XapakTep AaHHOIO paszieia peau3yeTcs 3a CuUeT
TOT0, YTO 00y4aroIIMecs BBIMOIHSIOT 3aaHKsl, B KOTOPBIX OHM MTOJIyYaloT:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMH pacloO3HaBaTh M HAYYHO OOBICHATH (PU3HMUECKUE
SIBJIEHUS B OKPY’KAIOIIEH CpeJie U MOBCEAHEBHOM )KU3HH;

UCIOJIb30BaTh HaYYHbIE METObI MCCIeI0BaHUs (PU3NYECKUX TOKa3aTenel, B TOM YHucie
JUIsI IPOBEPKH TUIOTE3 U MOJTyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayuHblE OCHOBBI, HallpUMeEp, CaMble BaKHbIE JOCTH)KEHUS COBPEMEHHBIX
TEXHOJIOTHI, MPAKTUYECKOTO0 HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB HHEPrMM Ha OCHOBE
3aKoHa TpaHc(OopMaIK U COXpaHEHHUsI BCEX U3BECTHBIX BUIOB SHEPTUH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIECTBA OBPA30BAHUA

N3yuenne ¢usmkun Ha ypoBHe 0a30BOro o0Imero oOpa3oBaHUsI HaMpaBlIeHO Ha
JTOCTHIKEHUE TNYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIhTATOB.

B pesynbrare wusyuenuss ¢u3NKM Ha ypoBHE 0a30Boro oOmero o0pa3oBaHUA Y
oOyyarorerocsi GOpMHUPYIOTCS CIEAYIOIINE JINYHOCTHBIE PE3YyJIbTaThl B YACTH:

1) naTPHOTHYECKOTr0 BOCIIMTAHUSA:

. YBaXXEHUE HHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCUHCKOU
buznyecKkoil HayKu;

. [IEHHOCTHOE OTHOIIIEHHUE K TJOCTHKEHUSM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) rpaskaIaHCKOrO0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

. TOTOBHOCTh K aKTHBHOMY DPa3BUTHIO B OOCYXJIEHUHM OOIECTBEHHO 3HAUYUMBIX U
ITHUYECKUX IPOOIIEM, C MPAKTUUECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKHU;

. OCO3HAHHME BAKHOCTU MOPATbHO-3TUYECKUX MpPeoOpa3oBaHUIl B JEATEIBHOCTH
YUYEHOT0;

3) 3cTeTHYeCKOro BOCIUTAHMSI:



. -BOCIIPHSITHE OOpa3loB (U3NYECKOW HAYKH: HX IOCTPOSHUH, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT'0 MO3HAHUA:

. OCO3HaHHE IIEHHOCTeH (hHM3MuecKoil HayKu KaK MOIIHOIO HMHCTPYMEHTAa MO3HAHMS
MUpa, OCHOB Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH OCHOBBI KYJIbTYPBI,

. pa3BUTHE Hay4YHOM JI0OO3HATENBHOCTH, HWHTEpeca K HCCIeI0BaTEIbCKOM
JeSATEIbHOCTH;

5) popmupoBaHue KYJbTYPbI 310POBbSI M IMOIUOHAJILHOI0 HACTPOCHUSA:

. OCO3HAaHME IIeHHOCTel Oe30macHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXHOCTU MpaBuUi 0O€30MacHOro IMOBEACHHUS Ha TpPaHCIOpPTE, Ha
JIOpOTax, ¢ AIEKTPUICCKUM H TEIUIOBBIM 000PYIOBAaHHEM B OBITOBBIX yCIOBUSX;

. c(hOpMUPOBAHHOCTh HABBIKOB PE(IEKCHH PEBOJIIOIMH, CBOETO MpaBa Ha OLIMOKY
Y TAKOI'0 YK€ IpaBa y Ipyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

. aKTHUBHOE Yy4acTHE OpraHMU3alliy B peaju3allMM MPAKTUUYECKUX 3a/a4d (B pamMKax
CeMbH, 00pa30oBaTENbHOM, ropoja, Kpasl) TEXHOJIOTMYECKON M COLMaIbHOW HAmpaBICHHOCTH,
TPeOYIOMIMX B TOM YHUCIIC U PUINUCCKUX 3HAHMIA,

. MHTEPEC K MPAKTUUYECKOMY U3yUEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;
7) IKOJIOTMYECKOT0 BOCIIMTAHMS:
. OpHUEHTAIMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUU JJIs pelIeHus 3a1ad B 00J1acTh

OKPY’KaIOIIEeH Cpenbl, IUIAHUPOBAHUE TMOCIACAYIOMIMX JCHUCTBUH M OICHKA HMX BO3MOXHBIX
MOCIEACTBHM JIJIsl OKPY KAIOIIEH cpebl;

. OCO3HaHME TJ00AJIbHOIO XapakTepa O3KOJOTMYECKUX HpodiieM M IyTed ux
pelieHus;

8) ajanTauus K MEHAIIIUMCS YCJIOBUSIM COIMAJIbHONH M MPUPOIHON cpeabl:

. HEOOXOUMOCTh BO BHUMAHHUU TPU BHITIOJTHEHUH U UCCIEIOBAHMIX (PU3UUECKON
HAaIPABJIEHHOCTH, OTKPBITOCTH ONbITA U 3HAHUU JPYTUX;

. MOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 MIPAKTUUYECKYIO JIESITEIBHOCTD;

. CTPEMJICHHE K TIOSBJICHHIO HOBBIX 3HAHUW, B TOM 4YHCIE (HOPMYIUPOBATH HJICH,
MOHSITHSL, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBICHUSIX;

o OCO3HAHWE HEIOCTAaTKOB XOPOIIMX 3HAHUW U KOMIETEHTHOCTEW B 00iactu
bu3uKy;

. TJIAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

. CTpeMJICHHE aHaJIM3UPOBATh U BBISBIATH B3aMMOCBS3U MPUPOJBI, OOIIECTBa U
HYKOHOMUKH, B TOM YHCJIE€ C UCIIOIH30BaHUEM (PU3NYECKUX 3HAHUI;

. OLICHKA CBOMX JIEWCTBUU C YYETOM OKPYKAKOILIEH CpPepl, C YUETOM BO3MOXKHBIX
MOCJIECTBHIA.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynwsTaTe ocBoeHUs porpamm 1o Gpu3NKe Ha ypoBHE 0a30BOT0 00111eT0 00pa30BaHUs
y  oOywarommxcs  (GOPMHUPYIOTCS  MeTampeIMeTHbIe  pe3yJbTaThbl,  BKIIOYAIOIIHE
MO3HABATCIIBHBIE  YHUBEPCAJIBbHBIC  TEXHOJOTMYSCKHE  JCHCTBUS,  KOMMYHHKATHBHBIC
YVHHUBEpPCATbHBIC TEXHOIOTUYECKUE JIEHCTBUS, PETYISATUBHBIE YHUBEPCAIBHBIE TEXHOIOTHUECKUE
JIEUCTBUA.

Ilo3HaBaTebHBbIE YHHBEPCAJIbHbIE TEXHOJIOTHYECKHUE JIeiicTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

. BBISIBJISITH M XapaKTEPU30BATh OT/ACIbHBIC IPH3HAKNA 00BEKTOB (SIBJICHUI);

° COXpaHerMBIﬁ CymeCTBeHHLIﬁ IMPU3HAK KJ'IaCCI/I(l)I/IKaHI/II/I, OCHOBAaHUE OJId
0000111eHUs U CPAaBHEHUS;

° BbIABJIATE 3aKOHOMCPHOCTU W IPOTHBOPEYHA B pPaCCMAaTpUBACMBIX @aKTax,
JaHHBIX 1 Ha6JIIOIIeHI/IHX, CBA3AaHHBIX C (bI/I?)I/I‘-IeCKI/IMI/I SIBJICHUSIMU,

. BBISIBIISITH IPUYMHHO-CJICJICTBEHHBIC CBSI3U ITPU M3YYCHUH (PU3NYECKHX SIBICHHUN H

mponeccoB, A€JIaTb BbIBOJbBI C UCITIOJIb30BAHUCM JACAYKTUBHBIX U UHAYKTHBHBIX YM03aKJIIO‘I€HHI>'I,



BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3UUYECKUX BEINYHH,

. CaMOCTOSITENIbHO BBIOpaTh Croco0 pemieHust ydeOHOW (u3nueckor 3amauu
(cpaBHEHUE HECKOJBKHMX BApUAHTOB pEIICHHUs, BBIOOp HamOoliee MOAXOISAIMIET0 C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX BAPUAHTOR).

Ba3oBble uccienoBareibckue 1elCTBUS:

. HCII0JIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS;

. IIPOBEJICHUE CaMOCTOSITEIbHO COCTaBJIEHHOI'O IUIaHA OIbITa, IIEPEHOCHOIO
(bu3nYECKOro 3KCepuMeHTa, HeOOIBIIOr0 UCCIIEIOBaHUS (PU3NUECKOTO 00BEKTa;

. OLICHUTHh MPUMEHHUMOCTh M JIOCTOBEPHOCTh HMH(OpPMAIMHU, TOIYYECHHOH B XOJe
MCCJIE0BAHMS WIH SKCIIEPUMEHTA;

. CaMOCTOSITeNIbHO  (popMynupoBaTh O0OOLICHUS W BBIBOJABI IO pe3yjbTaTamM
MPOBEJICHHBIX HAOIIOACHUM, SKCIIEPUMEHTOB, UCCIIEI0OBAHNUI;

. IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UYECKUX IPOLIECCOB, a

TaKXe BbIIBUraTh O0pbOY 32 UX PA3BUTHE B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmueii:

. IPUMEHSTh PAa3JInYHbIE METO/bI, HHCTPYMEHTBI M 3allpOChl IIPH MOMCKE U 0TOOpE
UH(OPMALIMY WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (PU3NIeCKOl 3a1aun;

. aHaJIM3UpOBaTh, CUCTEMATH3UPOBaTb U  HMHTEPIPETUPOBATH  HUH(MOPMALHIO
Pa3IUYHbBIX BUJIOB U (POPM IpEACTABICHUS;

. CamocrosTenbHO BIOpaTh ONTUMAIbHYIO (hOpMY IpecTaBiIeHus UH(POpMaIK 1
WITIOCTPUPOBATH PEIaeMbIe 3a/1a4M TIEPEHOCHBIMHU CXEMaMH, AuarpaMMaMi, HHOU rpadukoit u
UX KOMOUHAIUSIMH.

KoMmyHukaTHBHBIC yHHBepcaibHble TEXHOJIOTHYECKHe AelicTBUSA:

. B X0/i€ 00CYXJIEHUs] MaTepUaloB, pe3yabTaTbl JaOOPaTOPHBIX PabOT U MPOEKTOB
3a/1al0T BOIPOCHI 10 CYILIECTBYIOIIEH OOCYKIaeMOW TeME M BbICKA3bIBAIOT MJIEU, LIEJIEBBIE
peleHus 3a1a4 1 nojajaepkanue 01aroxenaTeaIbHOCTH OOLEHMS;

. COIOCTaBJISITh CBOM MHEHUS C MHEHMSIMU JIPYTUX YYaCTHUKOB JMajora, HaX0oAUTh
JIETAJIN ¥ CXOJCTBO TMO3ULINM;

. BbIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

. nyOJIMYHOE BBICTYIUIEHHE O PEe3yJIbTaTax YCHEUIHOI0 MHTEUIEKTYalbHOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

. IIOHMMATh W HCIIOJIb30BaTh IPEMMYIIECTBA KOMAHIHOM WM WHIUBUIYyaJIbHON
paboTHI IIPH ONPEIEICHUH KOHKPETHBIX (PU3NUYECKUX TPOoOIIeM;

. IPUHITH COBMECTHYHO  JI€ATEJIBHOCTb, OpPraHU30BaTb JCWCTBHS IO €€

OCYIIIECTBJICHUIO: OTMEHUTh Y4acThe, OOCYIUTh MPOLECCHl U Pe3yabTaThl COBMECTHON palOTHI,
00CYIUTh MHEHHSI HECKOJIBbKUX JIIOIEH;

. BBIMIOJIHUTH CBOIO YacTh PaOOTHI, IOCTUTHYB Kau€CTBEHHOT'O pe3yJibTaTa B CBOEM
HalpaBJIEHUU U KOOPAUHUPYS CBOM JCHCTBUS C IPYTHUMHU YYaCTHUKAMHU KOMaH/IbI;
. OLICHUTh KayecTBO CBOEr0 BKJaJa B OOMMH MPOAYKT IO KPUTEPHSIM,

CaMOCTOATCIIbHO C(I)OpMHpOBaBI_HI/IM B3aPIMO,Z[eI>'ICTBI/IC Y4aCTHUKOB.
PerJIHTI/lBHble YHUBEPCAJIbHbIC TEXHOJOTUYECCKHUE HEﬁCTBI/lH

Camoopranmu3anmus:

o BBISIBIIATH TPOOJEMBbI B JKU3HEHHBIX M TEXHHUYECKHUX OOBEKTax, TpeOyromue
perieHus GU3NIECKUX 3HAHUI;

o OPUEHTHPOBATHCS B Ppa3IUYHBIX OAX0dax MIPUHSATHS perIeHui
(MHIMBUyaTbHOE, IPUHATHE PEIICHUN B TPYIITE, MPUHATHE PEIICHH);

o CaMOCTOSITENIbHO pa3paboTaTh AJITOPUTM PeIIeHHs] (PU3NUECKON 3aauul WU TUIaH

UCCIICIOBAHMSI C YYETOM DHEPreTHYECKHMX pPEeCypCoB U €CTECTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATH IpeJIaracMbie BAPUAHTHI PEIICHUH;

. JieNath BEIOOpP 1 OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

. JaTh aJIEKBAaTHYIO OLICHKY CUTYaIlUU U MPEJIOKUTh TUTaH €€ U3MEHEHUH;



. OOBSCHUTH MPUYNHY JOCTHKCHUS (HEAOCTHIKCHHUS) PE3yJIbTaTOB JESATEIBHOCTH,
JaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

. BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh (B TOM YHCJIE B XOJI BBINOJHEHUS
(bu3MYECKOro MCCIeI0BaHUs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIHCTB, U3MEHHUBIIMXCS
CUTYyaIlU}, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX BO3MOKHOCTEH;

. OLICHUTH COOTBETCTBUE PE3YNbTAaTa LEIH U yCIOBU;

. IIOCTaBUTh Ce0s Ha MECTO JPYroro 4ejoBeKa B XOAE CHOpa MM OOCYXKIEHHS
Hay4HYIO TEMY, IOHUMaTb MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIroro;

. NPU3HABATh CBOE MPABO HA OIMIMOKY MpPHU YCTAHOBJICHUH (U3MUECKUX 3a/1a4 MU

ITOJIOKESHUH 110 Hay4YHBIM T€MaM M TAKOC€ K€ ITPpaBO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K koHiy oOyueHus B 7 Kjacce IpeAMETHbIE Pe3y/lbTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

. UCMOJIb30BaTh MOHATUA: (PU3MYECKHEe M XHMHUYECKUE SIBJICHMs, HaOIIOJCHUE,
OKCIIEPUMEHT, MOJENb, THUIOTe3a, (u3mueckass BENUYMHA, aTOM, MOJIEKyJa, arperaTHble
COCTOSIHUSL ~ BemiecTBa  (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBUKECHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHEMHOE), TpPaeKTOpus, pPaBHOAEHUCTBYIOLIas CHJIA,
nedopmanus (ynpyras, miIacTH4eckas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

. pasnuyHble sBIeHUA (Iuddy3us, TEMIoBOe JBM)KEHHE 4YacTUI] BELIECTBa,
PaBHOMEpPHOE JIBUKEHUE, HEPAaBHOMEPHOE JBUKEHHE, MHEPLMs, B3aUMOJEICcTBUE Tes, OanaHc
TBEPABIX TEJI C 3aKPEIJIEHHON OCBIO CETH, Iiepefada JaBiIeHUs TBEPABIMU TeIaMH, KUIKOCTIMU
U razamy, aTMOc(epHOE AaBICHHE, IUIaBaHHWE TEJ, MPEBpalleHHEe XMUMHUYECKOH SHEPrHH) II0
OIMCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIbITA, JEMOHCTPUPYIOIIUX JAHHOE SIBIICHUE;

. pacrno3HaBaTh TLIATEJIHO U3yYeHHbIE (PU3UUYECKUE BO3IACHCTBUS B OKPYKAIOLIEM
MHUpEe, B TOM 4Hcie (u3MuecKue sBICHHS B NPUPOJE: MPUMEPHI JBHKEHUS C Pa3IMYHbIMU
CKOPOCTSIMU B JKMBOM W HEXHUBOM Hpupojie, AEHCTBHE CHUJIbI TPEHUS B NPUPOJIE U TEXHHKH,
BJIIMSIHHE aTMOC(EPHOTO JaBJICHHs Ha )KHBOE TEJO, IUIABAIOIINE PHIOBI, phIUaru B TeJle YeJIOBEKa,
IPU 3TOM TMEPEBECTH NPAKTHUECKYIO 3aJadyy B y4eOHYIO0, MPEAJIOKEHHYIO JOMOJIHUTEIbHBIE
CBOMCTBA (PU3MUECKOTO BO3ACHCTBUS;

. ONMCHIBaTh H3YYEHHbIE CBOMCTBA Tel U (PU3UYECKUX SIBICHUN, HCIOJIb3Ys
¢u3nueckue pasmepsl (Macca, 00beM, BEIIECTBO BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC, TEJO, CHJIa TPEHHUs, JaBieHue (TBEPIOro Tena,
KHUJIKOCTH, Ta3a), BBITAJKUBAIOIIAs CHJIa, MEXaHWYeckas paboTa, MOIIHOCTh, IUIEYO CHIIBIL,
MOMEHT CHJIbI, KO3()PHUIMEHT MOJIE3HOTO ACUCTBUS, KUHETUYECKasi U MOTEHIIUAJIbHAas SHEPTUs),
IpY ONHUCAHUU TNPABHIBHO TPAKTOBATh (PM3MUECKUI CMBICI BEIWYHMHBI, UX IpeoOpa3oBaHUE U
OpUMEHEHHE (U3MYECKUX BEIUYMH, HaxOXIACHHE (QOpMysbl, CBS3BIBAIOIINE JAHHYIO
(bu3nUecKyr0 BEIMUUHY C OPYTUMHU KpPYNHBIMU, IOCTPOUTH TpaUKU H3ydEHUS 3aBUCHUMOCTEN
(bu3NYECKOro pa3BUTHS;

. XapaKkTepu30BaTh CBOWCTBA Tell, (PU3NYECKHUX SBICHUN U MPOIIECCOB, C IOMOIIBIO
MpaBWJI CIOXKEHHUs cui (BIOJIb OJHOW mpsiMoi), 3akoHa ['yka, 3akona Ilackans, 3akoHa
Apxumenpl, mpaBuia paBHOBecHs pblyara (0J0Ka), «30J0TOTO TNMpaBMIIa» MEXaHHWKH, 3aKOHA
COXpaHEeHMsI (U3UYECKOW HSHEPruu, MpU ITOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA M
3aMMILIUTE €70 MaTEMAaTUUYECKOE BBIPAKEHMUE;

. OO0BSACHATH (PU3UYECKUE SIBICHUS, MPOLECCHl M CBOMCTBA TeJll, B TOM YHCJIE U B
JECATH CIydasX MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUYMHHO-CJIEICTBEHHBIE
CBS3M, CTPOUTH OOBSCHEHMS W3 1—2 JOrMYeCKHMX IIaroB ¢ Omnopod Ha 1-2 wu3ydaeMbIx
¢bu3nueckux sBICHUH (U3NYECKUX MPUHIIUIIOB, (PU3NYECKOT0 3aKOHA WIIM 3aKOHOMEPHOCTH;

. pelmuTh pacuéTHele 3a7ayu B Gopmynax 1-2, ucnonb3ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBas (pU3MYECKHE U3MEPEHUsS: Ha OCHOBE YCJOBUI aHalIM3a 3aJaud 3alMChIBaTh KPAaTKOE
ycIOBHE, MOACTaBisAsd (urypHele ¢Gopmbl B (OpMyJbl U NPOBOAUTH pPacuETHBIE JEHCTBHA,
HaXOJUTh CIIPAaBOYHbIEC JaHHbIE, HEOOXOAUMBIE JJISl PEIICHUs 331a4, OLICHUBATh PEATMCTHYHOCTh
MOTY4YeHHOU (pu3nueckoi GopMmeI;



. BBISBIISATH TPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh IMPH IMOMOMIM (PU3NIECKUX
METO/IOB, B OINMCAHUU HCCIENOBaHUN MpenaraTb MpoBepsieMoe MPEAIoaokKeHue (TUIorTesy),
HaOJII0aTh M MHTEPIIPETUPOBATH MOJIYUYEHHBIH pe3yiabTaT, HAXOAUTh OMIMOKHA B XOJE OIIBITA,
JIeNIaTh BBIBOJIBI IO €r0 Pe3yJIbTaTaM;

. NPOBOJIUTH OMBITHI MO HAOMIOACHUIO 3a (U3NYECKUMHU BO3JCHCTBUAMHU HIIH
¢du3nyeckuMu cBoicTBaMu Tel: (hopMyisia IPOBEPSIEMbIX KaHIUIATOB, COOMPATh YCTAHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOJIBL;

. [TpoBoauTH mpsiMble U3MEPEHUs] PACCTOSHUM, BPEMEHH, Macchl Tena, 00bEMa,
CHJIBI U TEMIepaTypbl C HCIOJb30BaHUEM CTAHJAPTHBIX M HHU(POBBIX MPUOOPOB, HUKCHUPYS
cpabaTbiBaHHE IPUOOPOB C yUETOM 33JaHHOM aOCOJIIOTHON NOTPEHIHOCTH U3MEPEHUI;

. UCCIICIOBAaHHUE MTPOBOIUTCS B 3aBUCUMOCTHU OT OAHOHN (PU3NUECKO (POPMBI CHITBI C
UCIIOJIb30BAHUEM TPSAMBIX H3MEPEHUH (3aBUCHUMOCTb JIPYroil CKOpOCTH JBM)KEHHUS OT Tela,
BPEMEHHU JIBIDKCHHMS Tela, TPEHUS CKOJNBKEHUS OT Beca Tela, KadecTBa 00paboTKu
[IOBEPXHOCTEH TeNl U HEe3aBHUCHUMOCTU TPEHHUS CHJIbI OT IUIOLIAJU, CONPUKOCHOBEHUS, CHIIBI
YIOPYTOCTH OT IPY>KUH, BBITAJKUBAIOIIEH CHUJIbI). OT 00beMa MOTrPYKEHHOM 4YacTu Tena U OT
IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHUMOCTb OT IUIOTHOCTH, Tejla OT TIJyOMHBI, Ha 3TOM
NOTPYKEHUM TeJla, YCIOBMM IJIaBaHUS TeJ, YCIOBUM paBHOBECHsS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU MAaTEMATHYECKHUX HCCIEI0BaHMM, IMEpeMeIlaTh U BBIIOIHSATH
U3MEpEHUs, CIeAys NpPEUIOKEHHOMY TIUIaHy, (UKCHpOBAaTh NOJIYYECHHBIC pe3yJabTaThl B
3aBUCUMOCTH OT ()M3MYECKUX BEJIMYMH B BUJE NIpeIJiaraeMblx TaOmul W rpadukos, JenaTh
BBIBO/JIbI 110 PE3YJIbTaTaM UCCIIEOBAHMS;

. IPOBOJATCS JIOMOJHUTENbHbIE HM3MEPEeHUsl (PU3NYECKON BEJIWYMHBI (IIOTHOCTb
BElIECTBA KHUJAKOCTU M TBEPAOIrO Teja, CUila TPEHUSI CKOJIbXKEHUS, JaBJICHHE BO31yXa,
BBITAJIKMBAIOIAs CWJIA, JACHUCTBYIOLIAs Ha MOIPYXKEHHOE B JKUIKOM Teje, KOod(pQPUIMEHT
[IOJIE3HOTO  JICHCTBUSL TPOCTBIX METOJOB), CIEAys MPEAJIOKEHHON MHCTPYKLUMU: TIpU
BBINOJIHEHUH U3MEpeHUi HaOIro1aiiTe SKCIIepUMEHTAIbHYIO0 HACTPOUKY U COXpaHsiTe 3HaueHne
UCKOH (OpMBI;

. coOnrofaTh MpaBWiIa TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
. OCHOBHBIE TPHUHIMUIBI ACUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,

TEPMOMETpP, IUHAMOMETpP, COOOIIAIONINECS COCYyIbl, OapoMeTp, pbluar, MOABMXKHBIA U
HETOABMKHBIN OJIOYHBIHN, HAKJIOHHAS IJIOCKOCTB;

. 0XapaKTepHU30BaTh MPUHIUIBI JEHCTBUS H3y4aeMbIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOPOi Ha MX ONMUCaHUA (B TOM YHCIE: MOAIIMITHUKY, BOJONPOBOAHbBIE YCTPOHCTBA,
TU/IPABIMYECKU TIPECcC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCIHOJb3Ys
3HaHUSA 0 (U3NYECKUX CBOMCTBAX U YCTAHOBJICHHBIX (PU3UUECKUX 3aKOHAX U 3aKOHAX;

. NPUBOJIUTH MHpPUMEpHl (HaXOAUTh HMH(OPMALMIO O MpHUMEpax) MPaKTHYECKOIO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWH B TMOBCEJIHEBHOW KU3HU i oOecredeHus 0e30MacHOCTH
npu pabore ¢ mnpubopamMH U TEXHUUECKUMH YCTPOICTBaAMH, COXpaHEHHUs 3J0pPOBbsl U
COOJTIOJIEHHST HOPM 3KOJOTMYECKOT0 TIOBEICHHUS B OKpY Kalolllei cpejie;

. U3YYUTh BBIOOp HCTOYHUKOB HH(popmanuu B HHTepHETE B COOTBETCTBHH C
3a/laHHbIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHWM M METOJa CpaBHEHUs
Pa3IMYHBIX UCTOYHHMKOB MPEANOYTUTEIbHON HHPOPMALK, KOTOpas SBJISETCS MPOTUBOPEYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

. UCIIOJIb30BAaTh TPU BBHIMOJHEHUM YYEOHBIX 33JaHUA HAyYHO-TIONMYJISPHYIO
aUTEepaTypy (HU3NYECKOTO COJCpXKaHMA, CIIPAaBOYHbIE MaTepuaibl CeTH, pecypchl MHTepHeTa,
BJQ/IeTh NpUEMaMU KOHCHEKTHUPOBAaHUS TEKCTa, KOHBEPTUPOBATh HH(MOPMALUIO W3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

. CO3/1aBaTh KpAaTKHE IUCHMEHHBICE M YCTapeBIIHE COOOMICHHS Ha OCHOBE 2—3
UCTOYHHUKOB HMH(pOpMAIMKU (U3UUECKOTO COJCpPKAHUS, B TOM YHCIE MyOJUYHO MyOJIMKOBATH
KpaTKHe COOOIEHUs O MPOEKTax 0€30MacCHOCTU WM HAyYHBIX UCCIIEI0BaHUAX, IIPU ITOM YMENIO
UCIOJIb30BaTh M3YYEHHBIM TOHATHHHBIM amnmapaTHeli Kypc (U3HKH, CONMPOBOKIAAIONINI



BBICTYIUICHHE HA NIPE3CHTALINHY;

. IIPY BBINOJIHEHUH IMIPOEKTOB U HCCIENI0BAaHMUIX BECTH OOA3aHHOCTU B IpYyIIE B
COOTBETCTBUU C IOCTABJICHHBIMHU 33/1a4aMH, KOHTPOJIUPOBATH BBIIIOJIHEHUE IUIAHOB JCHCTBUU,
aJIeKBaTHO  OLEHMBAaTh MaciuTad BKJIAAa B JIEATENIBHOCTh  TPYIIBI,  BBICTPAUBAaTh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, CICAUTH 32 MHEHUEM OKPYXKaIOLIUX.

K kxoHuy oOyuyeHus B 8 kJacce peIMETHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

. MCII0JIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JIBUIKEHUE aTOMOB
U MOJIEKYJl, arperaTtHbleé COCTOSIHMS BEIECTB, KpHCTAUIMYECKUE U aMop(HBIe Tena,
HACBILCHHBIN ¥ HEHACBILICHHBIN I1ap, BIa)KHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPCHHSIS SHEPTUs,
JIBUraTelb, 3JIEMEHTAPHBIM JJIEKTPUUYECKUM 3apsf, DJEKTPUYECKOE II0JIe, IPOBOJHUKU U
JUDJIEKTPUKH, TIOCTOSIHHBIN TOK, MArHUTHOE T10JIC;

. pa3juuHble SBIEHUS (TEIUIOBOE pACLUIMPEHUE M YJUIMHEHME, TEeIIolepeaaya,
TEIUIOBOE PABHOBECHE, CMAuyMBaHWE, KalWJUIAPHBIE SBICHUS, WCIAPEHMs, KOHICHCALNA,
IUIaBJICHUE, KpUCTA/UIM3anus (OTBEpPAEBAaHUE), KUIIEHUE, TeIulonepenada (TeIuIONpOBOAHOCT,
KOHBEKIMSI, U3Ty4YEeHUE), JIEKTpU3alus Tella, B3aUMO/ICHCTBHE 3apsi/10B, IeHCTBUE pa3psaaa TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aMMOICHCTBUE MAarHUTOB, ACUCTBUE MarHUTHOTI'O I1OJIS1 HA IIPOBOJIHHUK C
TOKOM, 3JIEKTPOMAarHUTHAasi MHAYKIMs) MO OMMCAHUIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OIbITa, IEMOHCTPUPYIOLIETO JJaHHOE (PU3NUECKOE SBIICHMUE;

. pacrio3HaBaTh TILATEIBHO M3yYeHHbIE (PU3MUECKUE BO3JCHCTBUS B OKpYXKArOIEM
MUpe, B TOM uuciae (U3NYECKUE SBICHUS B NPUPOJE: IOBEPXHOCTHOE HATSKEHUE U
KallWJUIIpHBIE SIBJICHUSI B NPUPOJE, KPUCTAJUIBI B Ipupone, udinydeHue CoiHua, 3aMep3aHue
BOJIOEMOB, MOpCKUE OpH3bl, 00pa3oBaHUE PO3, TyMaHa, UHEs, CHEra, dJIEKTPUUYECKHUE SIBJICHUS B
OKpY’KaroleM Mupe atmocgepa, 3JIeKTpUYECTBO JKUBBIX OPraHW3MOB, MArHUTHOE I0JIe 3eMIIH,
Ipeid TMOoI0COB, POJIb MArHUTHOTO TIOJS JJISL JKU3HU Ha 3emJe, MOJISPHOE CHUSHUE, TIPU STOM
clenaTh IMPaKTHYECKYI0 3ajady B ydyebe IO NepeHoCy, OTAaTh MPEeANoYTeHHE OCHOBHBIM
cBoiicTBaM (IpU3HaKaM) pU3NYECKOTO BO3/IEHCTBUS;

. onucaTb M3Yy4YEHHbIE CBOMCTBa Tel U (U3NYECKUX SBJICHUH, MHCHOIb3YS
¢buznueckue n3MepeHus (Temrneparypa, BHYTPEHHSS 3HEPIusi, KOJIWYECTBO TEIJIOTHI, yAeIbHas
TEIIOEMKOCTh BEILECTBA, yJeNIbHAs TEIJIoTa IUIaBJIEHUS, YAeIbHas TEIUIoTa nNapoodopa3oBaHMus,
yleabHas TEeIIOTa CrOpaHusl TOIIMBA, KOA(PGUIUEHT MOJIE3HOr0 JEHCTBUS TEIUIOBOM 3HEPTUH,
OTHOCHTEIIbHAS BIAXKHOCTh BO3/1yXa, CKOPOCTb 3apsifia, CUJIa TOKA, dJICKTPUYECKOE HANIPSKEHUE,
PE3UCTOPHBIM TNPOBOJHUK, 3JIEKTPUYECKOE COINPOTHBIEHUE BEIIECTBA, padoTa M MOIIHOCTH
TOKa), MPU OMMCAHUM TPABHJIBHO TPAKTOBaTh (PM3UUECKUN CMBICI BEIMUMHBI HANPSIKEHUS U
YUNTBHIBaTh (PU3UUECKYIO BEIMYMHY, HaXOAUThb (OPMYIy, CBA3bIBAas JaHHYIO (U3HUYECKYIO
BEIMYMHY C JAPYTUMM BEIMYMHAMHU, CTPOUTHh I'pa@UKU HM3YUYEHHBIX 3aBHCUMOCTEH peaabHbIN
pasmep,

. XapakTepu30oBaTh CBOMCTBA TeJ, (PU3NUYECKUX SBICHUH U MPOLECCOB, MCIIONIB3YS
OCHOBHBIE TTOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKUX TEOPUI BEIIECTB, IPUHIMI CYNEPHO3ULIUN
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHMs 3apsja, 3akoH Oma uid ydacTKa LelH,
3akoH JDkoynsa-JleHna, 3aKOH COXpaHEHWs DJHEPruM, INpPH OTOM IpUAaBas CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIHILUTE €0 MAaTEMaTUYECKOE BhIPAKEHHE;

. OOBSACHATh (PU3MYECKHE IPOLIECCHl W CBOWCTBA TeNl, B TOM 4YHCIE M B JECATH
CIIy4asX NMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUMHHO-CIECICTBEHHBIE CBS3H,
CTPOUTh OOBSICHEHUS W3 |—2 JIOrMYecKuX LIaroB ¢ OMOpHOM Ha 1-2 m3yyaemblx (PU3NUECKUX
SBIICHUN, PU3NUECKUX 3aKOHOMEPHOCTEH;

. pelnTh pacy€THbIE 33JaYd B 2—3, HCMOJIb3Ys 3aKOHBI U (DOPMYIBI, CBS3bIBas
¢u3nueckue M3MEpeHHs: Ha OCHOBE YCJIOBMH aHanM3a 3a7ay 3aluChlBaTh KPaTKOE YCIOBHE,
BBISIBJISITH HEJAOCTAaTOK JaHHBIX JUIS pELIeHWsl 3ajad, BbIOMpaTh 3aKOHbI U (QOPMYIHI,
HEoOXoauMBbIe JJIsi €€ pelieHHs], MPOBOJUTh PAacuéThl U COMOCTABIATH MOJYYCHHOE 3HAYCHHE
(bu3nyeckne pazMepbl ¢ U3BECTHBIMU JIAHHBIMY;

. BBISBIISITH MPOOJIEMBI, KOTOPBIE MOXKHO PELIUTh C IOMOIIbIO (DU3NIECKUX



METOJ0B, C IIOMOIIbKO  ONMCATEIbHBIX  HCCIEIOBaHWM, MNpemiaratb  MpPOBEPSIEMbIE
IIPEIIIOJIOKEHNS, OLIEHUBATh IIPAaBUIBHOCTb IIOPSAAKA IPOBEACHUS HCCIECIOBAHMsS, JCIaTh
BBIBO/IbI;

. IOPOBOJATCS  OIBITBI 1O  HAOMIOJEHHUIO  (PU3MUECKOro BO3JIEHCTBHUS  WMIIU
(¢u3nUecKux CBOWCTB Tena (KAaMWUISPHBIC SIBJICHUS, 3aBUCUMOCTH JABICHHUS BO3/yXa OT €ro
o0beMa, TeMIepaTypbl, CKOPOCTH IIPOLEcCca OCThIBAaHUS M HarpeBaHUs MPHU U3JTy4YE€HUH OT LIBETa
u3yyarouie (morsiouiaromiei) MOBEpXHOCTH, CKOPOCTHU HCHApEHUs BOJbI OT TEMIIEPATypbl
KUAKOCTH U IUIOLAJH €€ NMOBEPXHOCTHU, IEKTPU3ALUU TEJI U B3aUMOJEHCTBUE DIIEKTPUYECKUX
3aps0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB, BU3yaJlW3allUsl MarHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHuTOB, JEHCTBHE MAarHMTHOIO IIOJII HAa IPOBOJHHUKE C TOKOM, CBOWCTBA
AIIEKTPOMArHuTa, CBOWCTBA  AJIEKTPOJBUTATENI  MOCTOSHHOTO  TOKa):  (OPMYIHPOBATH
IIpOBEpsEMbIE CUIIbI, COOMpATh YCTAHOBKY M3 IIPEUIOKEHHOI0 000PYIOBaHMs, OMMCHIBATH XOJ
OIBITa U POPMYIIUPOBATH BHIBOJIBI;

. IIpoBoauTh mpsIMBIE H3MEPEHUS TEMIIEPATypbl, OTHOCHUTEIBHON BIA)KHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C UCIIOJIb30BAaHUEM COOTBETCTBYIOLIUX MPUOOPOB U JATUYMKOB
TEJIECHOW BEJIMYMHBI, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUH ¢ y4€TOM 3aJaHHOM abCONIFOTHON
MOTPEIIHOCTH;

. IPOBE/ICHUE UCCIIEOBAHUS B 3aBUCUMOCTH OT OJHOM (hpr3MyecKol BEIMUYUHBI OT
JIPYroi C MCIOJIb30BAaHUEM IMPSMBIX W3MEPEHUH (3aBUCUMOCTH CONPOTHUBIICHUSI TPOBOJAHUKA OT
€ro JUIMHBI, IUIOIIAJX IONEPEYHOI0 CEYCHMsSI U pa3Mepa BEIECTBA NPOBOJHHUKA, CHIIBI TOKA,
UIYIIEro  4epe3  IPOBOJHUK, OT  HANpPsDKEHWs  Ha  NPOBOJHMKE,  HCCIENOBaHUS
[0CJIEI0BATEIBHOTO U ApaIeIbHOTO COETMHEHUsI IPOBOJHUKOB): IUIAHUPOBATh UCCIIE0BAHHE,
cOOp MAaHHBIX W TPOBEACHUE HM3MEPEHHU, CIeays MpeUIOKeHHOMY IUIaHy, (UKCHpPOBaTh
IOJy4EeHHbIE pe3yJIbTaThl B 3aBUCUMOCTHU OT BMJAa TaOiaull M IpadHUKOB, JI€NaTh BHIBOJBI 11O
pe3yabpTaTaM UCCIEeI0BAHUS;

. NPOBE/ICHUE JIOMOJHUTEIbHBIX H3MEpeHUil (u3nyeckoil BenuuuHbl (yAeabHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIIEHWE IPOBOJHUKA, paboOTa U MOUIHOCTh TOKA):
IUIAHUPOBaTh ~ W3MEPEHHs, coOMpaTh  HKCHEPUMEHTAIbHYI0  YCTaHOBKY,  CJI€JJOBAaTh
MPEJI0KEHHOW MHCTPYKIIMU U PACCUNUTHIBATh 3HAUEHUS U3MEPEHUIl;

. coOnrofaTh MpaBWiIa TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
. XapakTepu30BaTh MPHUHIMIBI JTEHCTBUS H3Yy4aeMBbIX MPUOOPOB U TEXHUUYECKUX

YCTPOMCTB C OMOpPOH B MX OMHCAHWU (B TOM YHCJE: CUCTEMa OTOIUIEHHUS JIOMa, TUTPOMETP,
napoBas ~ TypOMHa,  aMIepMeTrp, BOJbTMETp,  CUYETYMK  OJEKTPUUYECKOM  SHEepruu,
AIIEKTPOOCBETUTENbHbIE  NPUOOpBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOPHl  (IpUMEpHI),
AIIEKTPUUYECKUE MPEIOXPAHUTEIHN, JIEKTPOMArHUTHI, 3JEKTPOJIBUTATENN). MOCTOSIHHBIM TOK),
MCIIOJIB3YS 3HAHUS O (PU3MUECKUX CBOMCTBAX M 00€CIeUeHHOCTH (PU3HMUECKUMHU YCIOBUSIMU;

. pacro3HaBaTh IPOCTEHIINE TEXHUYECKUE YCTPOMCTBA M  H3MEPUTEIBHBIE
npuOopbl MO CXeMaM U CXEMaTH4YEeCKHMM pHUCYHKaM (KHAKOCTHBIM TepMOMETp, TepMoc,
IICUXPOMETP, TUTPOMETpP, JBUTATE]b BHYTPEHHETO0 CropaHMs, 3JEKTPOCKON, peocTaT),
COCTaBJISITh CXEMBl JJIEKTPUYECKMX IeNell ¢ MOCieqoBaTeNbHBIMU W JIOTHYECKUMU
COEMHEHUSIMH DJIEMEHTOB, MOKa3blBash YCIIOBHBIC AJIEMEHTHI O003HAUEHHs AIIEKTPUUYECKUX
IeTIei;

. NPUBOAUTH TPUMEPHl (HAXOIUTh HMH(GOPMAIMIO O NpUMepax) MPaKTHUYECKOTo
MCIOJIb30BaHUsl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XKU3HU JUIsl oOecnedueHus 0e30MacHOCTU
npu pabGore ¢ mnpubopaMM M TEXHUYECKMMH YCTPONCTBAMH, COXpPAaHEHHMsS 3/10pOBbS U
cOOIOICHHSI HOPM SKOJIOTMUYECKOTO TIOBEIEHUS B OKPYKaIOILEe cpere;

. UCCIIeIoBaTh MOUCK (PU3MYECKOro conepkaHus mHpopmanuu B MHTepHeTe Ha
OCHOBE CYIIECTBYIOLIMX 3HAHUW M METOJa CpaBHEHHs JOMOJHUTEIbHBIX HCTOYHUKOB
OpeUIOKeHHONH MH(OpMaIMM, KOTOpas SBISETCS MPOTHBOPEYMBOW HMIM MOXKET OBITh
HEJIOCTOBEPHOM;

. UCIOJb30BaTh TPH BBHIMOJIHEHUH Y4YEOHBIX 3aJaHUl  HAYYHO-TIOMYJISPHYIO



auTeparypy (HU3NYECKOTO COJCpXaHMs, CIIPaBOYHbIE MaTepHalbl CeTH, pecypchl MHTepHerta,
BIaJeTh NpUEMAMM KOHCIIEKTHPOBAHMS TEKCTa, KOHBEPTUPOBATh MH(MOpPMAIMIO U3 OJHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

. co3/1aBaThb COOCTBEHHbIE IHCBMEHHbIE M KpaTKME YCTHbIE COOOLICHUS,
oOMeHMBasgCh HH(POPMAIEH U3 HECKOJIBKUX HCTOYHUKOB PEAIbHOTO COJIEPYKAHMS, B TOM YHCIIE
pe3yJIbTaTOB IPOEKTHOM WM HCCICNOBAaTEIICKOW  EATENbHOCTH, IIPH OTOM  yMEJO
UCTIOJIb30BaTh U3YYEHHBIN MOHATHBIM almapaTHblid Kypce (PU3HMKH, YTO MPUBOIUT K MPOBEICHUIO
MIpe3eHTAlINH;

. 0P BBHIMOJHEHUH TPOEKTOB M (PU3MYECKUX HCCIEAOBAHUI  ONpPEICTUThH
0053aHHOCTHM B TIpyNIE€ B COOTBETCTBUM C IIOCTaBIECHHBIMU 3aJadyaMH, KOHTPOJIMPOBATH
BBIIIOJIHCHUE IUIAHOBBIX JACUCTBUM M KOPPEKTHPOBAaTh MX, aJCKBAaTHO OLICHMBAThb BKJIad B
JESATEIIBHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHHKAaTUBHOE B3aUMOACUCTBHE, IIOCTOSHHO S
PELIUTENTHHO Pa3pemar KOH(PIUKTHL.

K xoHuy oOyuyenus B 9 kiacce peIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb c(hOPMHUPOBAHHOCTh y OOYUaIOLIUXCSl YMEHUI:

. UCIIOJIb30BaTh IOHATHUS: CUCTEMA OTCYETA, MATEpUalIbHAs TOYKA, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTO JIBHKEHUs, nedopmanus (ympyras, IIacTHUecKas), TpeHHe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEperpy3kH, LEHTP TSHKECTH, aOCOIIOTHO
TBEP/I0E TENO, UEHTP TSXKECTU TBEPIOIO TEla, pABHOBECUE, MEXAHUYECKUE KOJIeOaHUsI U BOJIHBI,
3BYK, HHQPA3BYK U YJIbTPa3BYyK, 3JEKTPOMATHUTHBIC BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh M JATBHO30PKOCTh, CHEKTPhl MCIYCKAaHUS W pa3lelieHusi, aiabda, Oera- u
ramma-Mu3JIy4eHUs, U30TOIbI, IAEPHAsl YHEPreTHKA;

. paznuuHble  sABJIEHUS (PaBHOMEPHOE M  HEPAaBHOMEPHOE NPSIMOJIMHEHHOE
JBIKCHHUE, PAaBHOYCKOPEHHOE NPSMOJIMHENHOE [BUJKEHUE, MAJICHUE TaJCHUs Tell, aMIUIUTYyIe
JBWKEHHSI 110 OKPYXXHOCTH, B3aUMOJEWCTBUE TeEJ, PEAKTUBHOE [BHKECHHE, IIEPEMEHHOE
JIBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTPaXEHUE 3BYKA, NPSIMOJMHEWHOE H3JIYyYEHUE, OTPAKECHHE M IPEIOMIICHUE CBETa, IOJHOE
oOHapyKeHHe OTpaXXeHHs CBeTa, NpPUMEHEHHE Oeloro cBeTa B CHEKTpe U CIO0XKEHUe
CIIEKTPAJIbHBIX LIBETOB, JUCIEPCHUS CBETA, PaJUOaKTHBHOCTb, CBS3b JMHEHYATOrO0 H3ITy4EHUS
U3JIY4EHUs1) M0 ONMUCAHUIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OMNBITOB, IEMOHCTPUPYIOIINX
KOHKPETHOE SIBJICHHUE;

. pacrio3HaBaTh n3ydaemble GU3NUECKUE BO3/IEHCTBHS B OKPY)KaIOLIEeM MUpPE (B TOM
ymciie (pU3NYECKHUe SIBICHUS B NMPUPOJE: NMPUIMBBI U OTIUBBI, JBUKeHUE ruiaHeT CoHeyHon
CUCTEMBI, PEAaKTUBHOE JIBJKEHUE JKUBBIX OpPraHU3MOB, M3yY€HUE 3BYKOB JKHBOTHBIX,
3eMJIETPSACEHUE, CEHCMUYECKHE BOJIHBI, ILYHAaMH, 3XO, LBETAa TeEJI, ONTHYECKHE SBIICHUA B
€CTECTBEHHOE OMOJIOTHYECKOe BO3JIEHCTBHE, IPOUCXOAIIEe B pe3ylbTaTe YIbTpa(HuoIeToBOro
U PEHTI€HOBCKOTO HM3Jy4YEHHI, OCHOBAaHHOE Ha PaJUOAKTHUBHOM (OHE, KOCMHUYECKHX JIydax,
paZOaKTUBHOM M3JIY4YEHHMM, HCIIYCKAIOIIEM MHHEpalbl, BO3ACHCTBUM paJMOaKTUBHBIX
U3ITy4eHUI Ha OpraHU3M 4eJoBeKa), MPU 3TOM IEPEBECTH MPAKTUUYECKYIO 3a/ady B y4eOHYIO
NPaKTUKY, IPEANOYTS JOMOJHUTEIbHBIE CBOMCTBA (MPU3HAKHM) (PU3MUYECKUX BEILECTB;

. ONKCHIBATh HM3YyUYEHHBIE CBOMCTBA Tela M (U3NYECKUE SIBJICHUS, HCIONb3Ys
¢du3nueckue pazmepsl (CpeiHss 1 MTHOBEHHAsk CKOPOCTh MPU HEPAaBHOMEPHOM JIBM)KEHUH Tela,
YCKOpPEHHME, IEepeMElIeHNe, IyTh, YIJOBas CKOPOCTb, CUJa TPEHHWs, CUJA YIPYrOCTH, CHIIA
TSKECTH, YCKOpEHHE CBOOOIHOTO Ma/IeH!s], BEC, UMITYJIbC TeJa, UMITYJIbC). CHIIBI, MEXaHUYeCcKast
paboTa ¥ MOIIHOCTb, TMOTEHUHUAIbHAs SHEPIrUs TeNa, MOJBEM HaJ IOBEPXHOCTHIO 3EMIIH,
NOTEHLMAbHAsL DHEPIUsl CKAaTOW NPYKHUHBI, KMHETHYECKAs DHEPIUs, IOJHAs MEXaHWdecKas
SHEprusi, nepuoj U KojeOaHue KoJieOaHW, JJIMHA BOJH, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb MPEJIOMIICHHUS CPEeAbl), NMPH ONUCAHUM TNPABHIBHO TPAKTOBATh
(bu3nYecKuit CMBICI BKJIIOYAIOT BEUYHMHY, IPUMEHEHHE M OCHOBHYIO (PM3MYECKYIO BEIMYUHY,
HaXOXJeHue (OpMyibl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMU, IOCTPOUTH TPAPUKH N3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX JIMLL;

. XapaKTepu3oBaTh CBOICTBA Tell, (PU3NUECKUE SBICHUS U MPOLECCHI, HCIONB3Ys



3aKOH COXPAHEHMsI SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHUS, IPUHLUI CYNEPIO3ULHU CHII,
npuHUMIbl ['anunen, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPaXEHUS U
IIPEJIOMJICHUS, 3aKOHBI COXPAaHEHHUs 3apsJ0BOrO M MAacCOBOIO 4YMCIa CBETa IPU SIEPHBIX
peaknusax, Mpy STUM JIaeM CIIOBECHYIO (OpMyNy 3aKOHA W 3alKChIBAEM €ro MaTeMaTH4ecKoe
BBIPAKECHMUE;

. OOBSACHATH (PU3MYECKHE IMPOLIECChl U CBOWCTBA TEN, B TOM YHCIE U B JAECATU
ClIy4asiX NPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH NPUUMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHUS W3 2—3 JIOTUYECKHMX IIaroB ¢ OMOPHON Ha 2—3 HM3yYEHHBIX (PU3MUECKHUX
3aKOHOMEPHOCTEH, PU3NUECKUX 3aKOHOMEPHOCTEN MIIM 3aKOHOMEPHOCTEHH;

. peluTh pacy€THhIE 33Jayu (OMHUpaIoIIMecs Ha CHUCTEMY U3 2—3 alropUTMOB),
UCTIONB3YSl 3aKOHBI U (POpMyIIbI, CBs3BIBaIOIIME (DU3MYECKHE BETUYMHBL HA OCHOBE YCIOBHUI
aHaJM3a 3a/lay, 3alMChIBaTh KPATKOE YCIOBHUE, BBISBISATH HEJOCTAIOIIUE WU MOBTOPSIOIIUECS
JTAHHbIE, BBIOMPATh 3aKOHBI M (POPMYJIbl, HEOOXOAMMBIE Il PEHICHUs, MPOBOAUTH PACUETHl U
OLICHUTDH PEATTUCTUYHOCTD MMOTYYCHHOTO 3HAYEHUS (PU3NIECKON MEphI

. pacno3HaBaTh HPOOJEMBbl, KOTOPbIE MOXHO PEIIUTh C MOMOUIbIO (PU3HUYECKUX
METOJIOB, C IIOMOIIBI0O  ONHUCHIBAIOIIMX  HCCIEAOBAaHWUN, TpeqiaraTb  MpPOBEpseMbIe
IIPEJIIOJIOKEHNS, OLEHUBATh IPABUIBHOCTh IOpsIKA IPOBEJIEHUS MCCIEI0BAaHUM, [eNaTh
BBIBO/IbI, UHTEPIPETUPOBATH PE3YyIbTAThI HCCIEAOBAHUMN U OIBITA;

. NIPOBE/ICHUE ONBITA 110 HAOIIOICHUIO (PH3MUECKOTO BO3ACHCTBUS M (PHU3UUECKUX
CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHsI PHEPIHH, MEepUoja
KOJICOAHUH TPYKUHHOTO MAasSTHHKAa OT MAacChl M KECTKOCTU TMPYXKHH W HE3aBUCUMOCTH OT
pa3MepoB MalbiX (GopM, IPSIMOIMHEHHOE paclpoCcTpaHEHHE CBETa, PacIpoCTpaHEeHHe Oenoro
CBETa B CIIEKTpPE, H3yYCHHE CBOMCTB). M300pa)XKEHHWE B IUIOCKOM 3€pKajlie U CBOHCTBO
n300paxeHus: oO0beKTa B coOuparolield JIuH3e, HaONIOJCHHWE CIUIOMIHBIX U JIMHEHYaThIX
CIIEKTPOB: CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY W3 pE3epBHOrO Habopa o000pynoBaHHA,
OIHCBIBATH XOJ1 OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

. MPOBOAMTH MPU HEOOXOAMMOCTH MPOBEACHUS NMPSMBIX U3MEPEHHH, ONpeAessiTh
cCpelHee 3HaueHHe Hu3MepseMol BenuuMHbl ((POKyCHOE paccTosHUE CcOOMparoleil JHMH3bI),
000CHOBBIBATH MyTh BHIOOpa M3MEpEHUs (M3MEPUTETHLHOTO TIpHOOpa);

. NPOBOJUTH MCCIEOBAHNE 3aBUCUMBIX (PM3UYECKUX BEJIUYMH C HCIOJIb30BAaHUEM
IPSIMBIX M3MEPEHUH (3aBUCUMOCTh IMYTH OT BPEMEHM NPU PAaBHOYCKOPEHHOM JBM)KEHUHU 0e3
HAyaJbHOM CKOpPOCTH, MEPHOJ H3MEHEHHs MaTeMaTH4YeCKOro MasTHMKAa OT JUIMHBl HUTH, B
3aBUCHUMOCTH OT YIJla OTPaX€HMsI CBETa OT yrja MOBOpPOTa W yrjia NpPeJoMJIEHUS OT Yyria
[OBOPOTA): IUIAHUPOBATh  HCCIEIOBaHME, CAaMOCTOSITEIbHO OMNpPENENsATh YCTaHOBKY
(GuKcHpoBaTh NOJYyYEHHBIE PE3YJIbTAaThl B 3aBUCUMOCTH OT TEJIECHBIX BEJIMYMH B BHUJIE TAOJIUL U
rpauKoOB, JeN1aTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEJOBAHUS;

. IIPOBEJCHUE JIOMOJHUTEIbHBIX H3MEpPEHUH (PU3MUEeCKON BEIMYUHBI (CpeaHss
CKOPOCTh M YCKOpPEHHE Teja MNpU PABHOYCKOPEHHOM JIBKEHHMH, YCKOpEHHE CBOOOJHOTO
NaJeHUs], KECTKOCTh MPYXKUHBI, KOAPOUIUEHT TPEHUS CKOJIbKEHHS, MEXaHU4ecKas paboTa u
MOIITHOCTb, YacTOTa M MEPUOJ HM3MEHEHHUS MaTeMaTHYeCKOro M TMPYKUHHOIO MAasTHHKOB,
OTNITHYECKAsl CUJIa COOMPAFOIIICH JIMH3bI, paIMOAKTUBHBINA (POH): TUTAHUPOBATH U3MEPHUTH, COOPATH
HKCIEPUMEHTAIbHYIO HAaCTPOMKY ¥  BBINOJHUTH U3MEpPEHHs, Cleays NpeaIoKEeHHON
MHCTPYKIUH, 3aJIep’KaTh 3HAUEHUE N3MEPEHUS U MPOAHATU3UPOBATH MOJYyYEHHbIE PE3YJIbTATHI C
YYE€TOM 3a/1aHHOM MOIPELUTHOCTH U3MEPEHUI;

. coOnrofaTh MpaBWiIa TEXHUKM Oe30macHOCTH Npu pabore ¢ 1ab0opaTOpHBIM
o0opynoBaHueM;
° BBIPpAXKAaTb OCHOBHBIC IMPU3HAKH U3Yy4YACMbIX (1)I/I3I/I‘-IGCKI/IX MOI[eJ'IeﬁI MaTcepHrajibHas

TOYKa, a0COIIOTHO TBEPJOE TEJNO, TOUCUHBIH UCTOUHUK CBETA, JIy4, TOHKAs JIMH3a, TUIAaHEeTapHas
MoJieIb aTOMa, HYKJIOHHAsl MOJI€Ib aTOMHOTO $]Ipa;

. 0XapaKTEepPHU30BaTh MPUHIMIBI ACHCTBUS H3y4aeMbIX MPHOOPOB M TEXHUYECKHX
YCTPOMCTB € OMNOpPOM Ha UX ONKMCaHuEe (B TOM 4YHCJE: CHUAOMETP, JATUYUKHU IOJOKECHHMS,
paccTosHUsT W YCKOPEHHUs, pakeTa, H9XOJOT, OYKH, IEpUCKOmN, (oToanmapar, ONTHYECKHE



CBETOBOJIbl, CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), Hcronb3ys 3HaHMS O CBOMCTBax
buznyeckoro Bo3aecTBUA U o0ecrieueHnr (PU3MYECKUX CBONCTB;

. UCIIOJIb30BAaTh CXEMbl M CXEMATUYECKUE PHUCYHKU H3Y4aeMbIX TEXHUYECKHX
puOOpPOB, UBMEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUYECKUX MPOIECCOB MPU OCTAHOBKE yueOHO-
IIPAKTUYECKHX 3a/lay, ONTUYECKUX CXEM JJIsl IOCTPOECHUsSI M300paKeHUH B IJIOCKOM 3€pKajie U
coOuparolen J1H3E;

. NPUBOAUTH TPUMEpHl (HAXOIUTh HMH(GOPMAIMIO O NpUMEpax) HPaKTUIECKOTO
MCIOJIb30BaHUsl (PU3NYECKUX 3HAHWI B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€30MacHOCTH
npu pabore ¢ npubopamMM U TEXHUYECKMMM YCTPONCTBAMH, COXPAaHEHUs 370pOBbS U
COOJIOZICHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKPYKaIOILIEe cpee;

. U3Y4UTh TOMCK cojaepkaHus ¢usuueckol wuHpopmanmu B HHTepHere,
CaMOCTOSITENIbHO  COPMYJIMPOBAaTh TOUCKOBBIM  3ampoc, HaWTH CcHnocod ompeaencHus
JIOCTOBEPHOCTH ~ TOJIyYeHHOH HMH(POPMALMU HA OCHOBE CYIIECTBYIOIIUX 3HAHUH W
JIOTIOJIHUTEIBbHBIX UCTOYHUKOB;

. UCIIOJIb30BAaTh IPU BBINOJHEHUM YY€OHBIX 33JaHUM HAyYHO-TIONYJISPHYIO
auTepaTypy (U3MUECKOTO COAEp:KaHMs, CIpPaBOYHBbIE MaTepHalibl CeTH, pecypchl MHTepHera,
BJIAJIeTh NpUEMAaMU KOHCIEKTUPOBAHUS TEKCTa, KOHBEPTHUPOBATh HH(OpPMALMIO M3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

. co3laBaTb COOCTBEHHbIE IHCbMEHHBIE U YCTHbIE COOOIIEHMSI Ha OCHOBE
uH(pOpMAllMM U3 HECKOJbKUX HCTOYHHKOB (U3UYECKOTO  COJAEpKaHUs, MyOIMYHOTO
BBICTYIUICHHsI, PE3YyJbTAaTOB IMPOEKTHOM HIIM HCCIEAOBATEIBCKOM JEATEIbHOCTH, IPU 3TOM
rpaMOTHO HUCIOJB30BaTh W3YYEHHBIM MOHATUHHBIA ammapar HW3y4aemoro paszena (U3NKd U
COIPOBOKAATh BBICTYIIJICHUE NPE3EHTALUEH ¢ yUETOM COOCTBEHHBIX CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KUIACC
Ne || Haspanue paznenoB u KomnuecTBo vacos OnekTpoHHbIe (U POBHIE)
n/n TEM MPOrpaMMBbl Beero|[Kontponbhbre|[Ipaktuuecke o0pa3oBaTesibHbIE PECYPChHI
paboThI paboThI
Pa3nen 1. ®u3uka u ee pojib B NO3HAHMHU OKPY:KAKOIIEr0o MUpa ‘
1.1||®u3uka - Hayka o 2 bubnnorexa [JOK
npupoe https://m.edsoo.ru/7f416194
1.2||®usnueckue pazmepsl 2 1 bubnnorexa [JOK
https://m.edsoo.ru/7f416194
1.3|[EcrecTBeHHOHAYUHBIH 2 2 bub6nuorexa [IOK
METO/1 TO3HAHHUS https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pas3zeiy H 6 H ‘

‘Pa?.z(e.n 2. [lepBoHavaIbHbIE CBEACHHUS 0 MOCTPOCHUM BelleCTBa ‘

2.1||Ctpoenue BeriecTBa 2 bubmuorexa [IOK
https://m.edsoo.ru/7f416194
2.2 ||/IsmxeHue u 2 bubnuorexa [JOK
B3aMMOJICHCTBHE YaCTHII https://m.edsoo.ru/7f416194
UMEIOT 3HAYCHHE
2.3||ArperaTHble COCTOSTHUS 2 1 bubnuorexa [IOK
BEIIIECTB https://m.edsoo.ru/7f416194
‘I/ITOFO 10 paszerny H 6 H ‘

‘Pasz[e.n 3. /IBusKeHHE M B3aUMOJEHCTBHE TeJl ‘

3.1||Mexannueckoe 3 but6mmoreka [IOK
JIBIDKCHHE https://m.edsoo.ru/7f416194
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Ne||  Hassanue pasnenoB u KonnuectBo yacos OnexTpoHHbIe (IIU(PPOBHIE)
n/m TEM MpOTrpaMMBbl Beero|[Kontponsusie|[Ipaktiueckue o0pa3oBaTelibHbIE PECYPCHI
paboThl paboThl
3.2||Muepmus, macca, 4 1 bu6mmoreka [JOK
CBETHJIbHUKHI https://m.edsoo.ru/7f416194
3.3||Cmta. Buasr cuit 14 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
|I/IToro 1o pazjaeny “ 21 “ ‘
|Pa311e.11 4. laBjieHUEe TBePAbIX TeJl, dKUAKOCTEH 1 ra3a ‘
4.1\ dasnenwue. [lepenaua 3 1 bubmmorexa [IOK
JABJICHUS TBEPIBIMH https://m.edsoo.ru/7f416194
TEJIaMU, KUIKOCTSIMUA U
razamu
4.2 ||JlaBieHUE KUTKOCTH 5 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
4.3||AtmMocdepHOE 1aBlICHHE 6 bubnnoreka [JOK
https://m.edsoo0.ru/7f416194
4.4| leiicTBUE KUAKOCTH U 7 1 2 bubnuorexa [JOK
rasa Ha orpyEéHHOE B https://m.edsoo.ru/7f416194
HUX TEJO
‘I/ITOFO 0 pazaeny H 21 H ‘
‘Pa3ne.11 S. Pabora u MOIHOCTD. DHEPrust ‘
5.1||PaGota u MOIIHOCTH 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
5.2 |[IpocTble MEXaHU3MBI 5 1 bub6nuorexa [IOK
https://m.edsoo.ru/7f416194
5.3||Mexanundeckast SHEPTHUs 5 2 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pa3ferny H 13 H ‘
‘PezepBHoe BpeMs H 1 H H H ‘
OBUIEE KOJIMYECTBO 68 5 11
YACOB I10 ITPOTPAMME
8 KVIACC
Ne || HasBanue paznenos u ‘ KonnuecTBo yacos OnexTpoHHbIe (IIU(PPOBHIE)
n/m TEM MPOTPaMMBI Beero|[Koutponbasie|[IpakTiueckue 00pa3oBaTelbHBIC PeCypPCHI
paboThI paboThI
Pa3nes 1. TenuioBble siBJIeHUsI ‘
1.1{|Crpoenue u cBoiicTBa 7 1 bubmuorexa [IOK
BEIIIECTB https://m.edsoo.ru/7f4181ce
1.2||TernoBbIe mporiecch 21 1 5 bubnnoreka [JOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 110 paszeny H 28 H ‘
‘Pasne.ﬂ 2. Dj1eKTpHYeCKHe M MATHUTHBIE SIBJICHUS ‘
‘2.1 HSneKTqueCKHe H 7 H H 1 HBI/I6J‘II/IOTeKa [HOK ‘
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Ne||  HasBanue pa3nenos u KonnuecTBo yacos ‘ OnexTpoHHbIe (IIUPPOBHIE)
n/m TEM IpPOTrpaMMBbl Beero|[Kontponsusie|[Ipaktiyeckue o0pa3oBaTelibHbIE PECYPCHI
paboThI paboThI
3apsiIHbIE YCTPOMCTBA. https://m.edsoo.ru/7f4181ce
3apspKeHHbIE Tela U UX
B3auUMOJICUCTBHE
2.2 |[IToCTOSIHHBIN TOK 20 1 7 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
2.3||MarHuTHBIC SIBIICHHS 6 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
2.4|OnexTpoMarHuTHas 4 1 bubmmorexa [IOK
WHTYKIIHSI https://m.edsoo.ru/7f4181ce
‘I/ITOFO 0 pazeny H 37 H ‘
‘P€3€pBHO€ BpeEMs H 3 H H H ‘
OBLIEE KOJIMYECTBO 68 5 15
YACOB I10 ITPOTPAMME
9 KJIACC
Ne || Ha3Banwue paznenos u ‘ KonnuecTtBo yacos DnexTpoHHbIe (I POBLIE)
n/n TEM IPOrpaMMBbl Beero|[Kontponsasie|[Ipaktiyeckue 00pa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
‘Paaneﬂ 1. Mexanu4ecKkue siBJeHUs ‘
1.1|Mexanundeckoe 15 1 1 bu6mmoreka [JOK
JBH)KEHUE U CIIOCOOBI €T0 https://m.edsoo.ru/7f41a4a6
OTIHCAHMS
1.2 ||B3aumoielicTBHE TeI 15 1 2 bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
1.3|[3akoHbI coXxpaHeHUS 10 1 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f41a4a6
‘HTOFO 0 pas3zeiy H 40 H ‘
‘Pas)le.n 2. Mexann4ecKkue Ko/1e0aHus M BOJIHBI ‘
2.1||MexaHn4eckue 7 2 bu6mmoreka [JOK
KoJieOaHus https://m.edsoo.ru/7f41a4a6
2.2 |[MexaHn4eCKHe BOJIHBI. 8 1 1 bu6mmorexa [IOK
3ByK https://m.edsoo.ru/7f41a4a6
‘I/ITOI“O 0 pa3ferny H 15 H ‘

‘Pasne.n 3. DJIEKTPOMATHUTHOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJTHBI ‘

3.1||DnekTpomarautHoe mmoe || 9 2 bubmuorexa [JOK
U JIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
‘HTOFO 10 paszeIry H 9 H ‘
‘Pamen 4. CBeToBbI€ ABJICHUS ‘
4.1|[3ak0HEI 6 2 Bbu6mmoreka [JOK
pacrpoCTpaHeHHs CBETA https://m.edsoo.ru/7f41a4a6
‘4.2 HHHH3H 1 ONITUYECKHUE H 6 H H 3 HBI/I6J‘II/IOTeKa LHOK ‘
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Ne||  HasBanue pa3nenos u ‘ KonnuecTBo yacos ‘ OnexTpoHHbIe (IIUPPOBHIE)
n/n TEM MPOTPaMMBbI Beero|[Kontponbhbie|[IpakTiueckue o0pazoBaTelibHbIC PECyPChI
paboThI paboThI
| |mpuGoper | | I |Inttps://m.edsoo.ru/7f41a4a6|
4.3||Pa3merienue 6emoro 3 2 bubmuorexa [JOK
CBETa B CIIEKTPE https://m.edsoo.ru/7f41a4a6
‘HTOFO o pazjaeny H 15 H ‘
‘Paaueﬂ S. KBanToBble siBjIeHHs ‘
5.1||Ucnyckanue u 4 1 bubmuoreka [IOK
COTPYIHHYECTBO aTOMa https://m.edsoo.ru/7f41a4a6
CcBeTa
5.2||Ctpoenue aromHoro sapall 6 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.3||SInepHbIie cocTosTHUS 7 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 pa3Jeny H 17 H ‘

‘Paaneﬂ 6. IToBTOPHO-0000 A0 IIM I MOTYJIb ‘

6.1|IToBTOpEHue 1 6 1 1 bubnunoreka [JOK
0000I11IeHIE COIePIKaHUS https://m.edsoo.ru/7f41a4a6
Kypca ¢pusuku 3a 7-9
KJ1acc

‘I/ITOFO 0 pa3eny H 6 H ‘

OBIIEE KOJIMYECTBO 102 6 20
YACOB I10 [TIPOTPAMME

YYEBHO-METOJAUYECKOE OBECIIEYEHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJBbHBIE YYEBHBIE MATEPHAJIBI JISI YUEHUKA

7 knace

1. [Teppimkun A.B. ®dusuka. 7 kimacc. YueOHUK Ans 00IIe00pa3oBaTENbHBIX
YUPEKIACHUMN.

2. Jlykammk B.M. COopHHMK BompocoB M 3amad mo ¢usuke. 7-9 k1. — M.
[Tpocsemenue, 2020. —192c.

3. Kupuk JILA. ®usuka — 7. Pa3HOypOBHEBbIE CaMOCTOATENbHbIE U KOHTPOJIbHBIE
pabotsl. — 7-¢ m3ganue,-M.MJIEKCA, 2020.

4. Actaxosa T.B. ®usuka. 7 xiacc. JJabopatopusie paboTsl. KoHTposibHBIE 3a1aHUS.
— Caparos:JIuneit, 2020.

5. «KonTponsHo-u3mepurensubie MaTepuansl. @usuka. 7 kinacc/Coct. H.U. 3opus.

— 4-e n3n.,nepepad. — M.:BAKO, 2023.
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Mapon A.E. ®usuka. 7 kiacc: yueOHO-meronndeckoe nocooue/ A.E. Mapow.-
M.: Ipoda, 2019.- 123c.

2. A. E. Mapon, E. A. Mapon, C. B. Ilo3oiickuii ®uzuka. COOpHUK BOIPOCOB U
3amad. 7 Kiacc;

3. B. B. IllaxmaroBa, O. P. Illepep Pusuka. IloaroroBka k BCEPOCCUHCKUM
IIPOBEPOUYHBIM paboTaMm. 7 Kilacc;

4, T. A. XannanoBa, H. K. Xannanos ®u3nka. TecThl 7 kiacc.
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HOUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBbI CETH
NHTEPHET

http://www.fizika.ru - DJICKTPOHHBIC YUCOHUKH 0 (pH3HKe.

N =

http://class-fizika.narod.ru - uHTEpeCHBIC MaTEpHANIBI K YPOKaM (PH3HUKH IO TEMaM;
TECTBI 110 TEMaM; HaIJISHbIC MTOCOOUS K YPOKaM.

https://www.yaklass.ru/ - yaebuas onaits rargopma 1mo BceM IpeaMeram
https://www.lektorium.tv/ - 6ecrutatHbie OHIAWH KypChI
https://lesson.academy-content.myschool.edu.ru/ - bubarorexka [JOK
https://stepik.org/ - GecraTHbie OHIAKH KYpPChI
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