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PabGouyass nporpamma no yueoHomy npeamery «@usuka» (0a30Bblii YypOBEHb).

MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo Qu3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3yilbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanbHOll paboueid mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npenmeta «Ou3nKa.

Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBCHHO-HAYYHOH TI'PAMOTHOCTH OOYYAIOIIMXCS W OPraHu3alyio H3ydeHWs (U3HKU Ha
JESTEIIbHOCTHOW OCHOBE. B mporpamMMe mo (u3WKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npenmera B peanu3anuu  TpeboBanuit. ®I'OC OOO K mnIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3U
€CTECTBCHHO-HAYYHBIX YICOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMS.

[IporpammMa 10 ¢u3MKe yCTaHABIMBACT paclpeiciicHHe y4eOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYKO Ha JIOTMKC pPasBUTUA NOPEAMCTHOIO COACPKAHUA U yqéTe BO3PACTHBIX
0coOeHHOCTeH 00yJaronxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKONH OMOIIY YIUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 0 y4eOHOMY MpeIMETY.

dusmKa SABISAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUEcKHe 3aKOHBI JISKAaT B OCHOBE INPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonorueil, actpoHoMueil U usnueckoit reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MperocTaBiseT HauOojee sCHble O00pas3lbl MPUMEHEHHsS HAay4dHOrOo MeEToja
MO3HAHUs, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Opna W3 TNaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH M HWHTEpeca K Hayke Yy
o0ydJaronuxcs.

W3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IMPEAINONAraeT OBJaJeHUE CIEAYIOIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOITUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAay4YHO 00BACHATH SABJICHUS,
OLICHUBATh U ITIOHUMATh 0COOCHHOCTH HAaY4YHOI'O UCCJICAOBAHUAA,

HHTCPHNPETUPOBATE JAHHBIC U MCIIO0Jb30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA ITOJTYUCHUSA BEIBOJOB.



Ilenn wm3yuyeHus (U3MKKM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs OMpEICICHBI B
Konnenmuu npenoxaBanus ydeOHoro mnpenMera «®Pusnka» B 00pa3oBaTEbHBIX OPraHU3ALUIX
Poccuiickoit ®enepaunu, peaqu3ylOIIUX OCHOBHBIE 00IIe00pa30BaTEbHBIE MPOTPAMMBI,
yTBepKIEHHOW pemienreM Komnernn MunucrtepcTBa mnpocseiienus Poccuiickoin ®Denepaunu
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK-4BH).

Hean uzyyennsi Gu3NKu:

npuoOpeTeHue HMHTepeca M CTPEeMJICHHMsI OOy4aromMxcs K HayYHOMY H3YUEHUIO MPUPODI,
pa3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

Pa3BUTHEC HpeHCTaBHeHHﬁ 0 HAYYHOM MCTOJAC IMO3HaHUA 1 (l)OpMI/IpOBaHI/IC HCCICA0BATCIBCKOI'O
OTHOLICHU K OKPYXAIOIIUM SIBJICHUAM,

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHHS MaTepuu
U QyH/TaMEHTAIbHBIX 3aKOHOB (PH3HKH;

(dopMHpOBaHUE TPENCTABICHUA O PO (PU3MKH AT Pa3BUTHs APYrMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX chepax Oymymiel npodhecCHOHAIBHOW IesATeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JlaJIbHEHIIEMY O0yUEHHIO B 3TOM HalpaBJICHUH.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ [mporpamMmsbl 110 (I)I/IBI/IKG Ha YpPOBHE€ OCHOBHOI'O O6IH€FO
06paSOBaHI/I$I obOecrieunBaeTcs PCUICHUEM CICAYIOIINX 3adaY4.

an06peTeHHe 3HAHUU O JUCKPETHOM CTPOCHHUHU BCHICCTBA, O MCXAHHUYCCKUX, TCILIOBLIX,
QJICKTPHUUYCCKUX, MAIHUTHBIX U KBAHTOBLIX SABJICHUAX

NpUOOpeTEeHNE YMEHHI OMUCHIBATH U OOBSCHATH (DHU3MUECKHUE SIBJICHHS C HUCIOIB30BAaHUEM
MOJTYYECHHBIX 3HAHUI;

OCBOCHHE METOJIOB PEIICHUs MPOCTEHIIMX PacUYETHBIX 3a]a4d C MCIOJb30BaHUEM (DU3UUECKUX
MOJIEJIEN, TBOPUYECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

PasBUTUC YMGHI/If/'I Ha6J'IIOI[aTI) MNPUPOAHBIC SABJCHWA W BBINIOJIHATL OIIBITHI, na60paT0pH},16
pa6OTBI 1 OKCIICPUMCEHTAJIIBHBIC UCCICJOBAHUS C UCIIOJIB30BAHUEM U3MCPUTCIIbBHBIX HpI/I60pOB;

OCBOCHHE TIPUEMOB pabOThI ¢ HHpOpMaIen PU3NIECKOTO COAEPKaHMs, BKIIIOUast HH(OPMAITHIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKHU, aHATTN3 U KPUTHUECKOE OIEHUBAaHUE HHPOPMAIIHH;

3HAKOMCTBO cO cdepamu MpodeccHnoHaNbHON eSATENbHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JTOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha wnsydenue ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHMA
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 dacoB (2 vaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gusnke nepeyeHsb J1abopaTOpHbIX paboT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKkTep, YYUTeNlb JIelaeT BbIOOp MpoBeneHus J1abopaTOpHBIX paboT u



OTIBITOB C YUETOM MHIUBUYaTbHBIX 0COOEHHOCTEN 00yJaroIUXCsl, CIIMCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, TIpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOT'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHBL. M3mepenue ¢usnueckux BeauuuH. Pumdeckue MNpubOopHI.
[Torpemnocts u3MepeHuit. MexayHapoaHasi cucTeMa eIMHUIL.

Kak ¢u3uka u npyrue ecrecTBeHHble HayKd M3y4yaroT MpHUpoay. EcTecTBeHHO-Hay4HBbIH
METOJ IMO3HaHMA: HaOJIOJEHUE, IOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
HKCIEPUMEHT II0 IPOBEPKE TIHUIOTE3, OOBsACHEHHE HabmrogaeMoro spieHus. OnucaHue
(u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIIEH.

Hemoncmpayuu.

MexaHnuueckue, TEII0BbIC, EKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue mMpruOOPHI U MPOIIeAypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U ITU(POBBIM IIPUOOPOM.
Jlabopamopnusie padbomot u onvimol.

Omnpenenenue UEHbl JeIeHUs IIKAIbl K3MEPUTETHLHOTO MpUbopa.

N3mepenne paccTOsTHUM.

W3mepenne o0bEMa KUAKOCTH U TBEPIOTO TEa.

Ornpenenenre pa3MepoB MaJbIX TEJ.

N3mepenne Temneparypsl IPU NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPHI.

HpOBe,[[eHI/IC HUCCIICAOBAaHUA IO MPOBEPKE I'MIIOTE3bI: JAJIbHOCTDH oJi€Ta [rapuka, IymeHHOTo
TOPU30HTAJIBHO, TEM 6OJ'ILIJ_IC, 4yeM OOJIBIIIE BHICOTA IIyCKa.

Pa3nes 2. [leppoHavyanbHbIe CBEJCHHUA O CTPOCHHMH BeILECTBA.

CTpOGHI/IC BCIICCTBA: AaTOMbI MW MOJICKYJIbI, HX PasMEpPHI. OHLITBI, JOKa3bIBarOIIHEC
AUCKPETHOC CTPOCHUC BCIICCTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBM)KEHHUS YacTHI[ C TEMIIEpaTypoH.
BpoynoBckoe nBmwkenue, muddysus. BzaumopeicTBre dYacTHil BEUIECTBA: MPUTSKEHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHSI ~ BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U  TBEPIBIX
(KpucCTaTHYECKUX) Teld. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX



COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddysun.

Habmronenue siBieHuii, 00bACHIIOUMXCA MPUTSDKEHUEM HIIM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopnwvie padbomot u onvimeol.

OrneHka IuaMeTpa aToMa METOJIOM PSIOB (C ucnosib3oBanueM Gororpaduii).

OnbIThI 1O HAOJIOIEHUIO TEIJIOBOTO PACIIUPEHUS ra30B.

OnbITHI MO OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO MIPUTSHKEHUSL.
Pa3nen 3. /IBu:keHnune U B3auMo/ieiicTBre TeJl.

Mexannueckoe ABWXKEHUE. PaBHOMepHOe M HepaBHOMEpHOe JBuKeHHE. CKOpPOCTb.
Cpennsisi CKOpOCTb MPU HEPABHOMEPHOM JBUKEHHUH. Pacyér myTH v BpeMeHH JBUKEHUSI.

SIBneHue HHCPOUH. 3aKoH HHCPUUH. BzaumopeiictBue Tea Kak IMIpuinHa HU3MCHCHUA
CKOpPOCTH ABWIKCHHUA TCII. Macca kak MCpa HMHCPTHOCTHU TCIa. IImoTHOCTH BelecTBa. CBs13b
IIJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B CAMHUIIC 00BéMa BCIICCTBA.

Cuna kak XxapakrepucTuka B3aumogeicrBus ten. Cuia ynpyroctd M 3akoH I'yka.
W3mepeHue cuiibl ¢ MOMOIIBIO JHWHAMOMETpa. SIBieHUEe TAroTeHus W cuwia Tsbkectu. Cuna
TSDKECTH Ha Jpyrux miaHerax. Bec tema. HeBecomocts. CroxeHue cui, HalpaBlIEHHBIX I10
onHOI npsmoii. PaBHozelcTByronas cui. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.
Habmroienne MexaHu4eckoro JBUKEHHs Teja.
N3mepenne ckopocTH MPSIMOJIMHEMHOTO JIBUKEHHUS.
Habmroienue sSiBJIeHUs] HHEPITUH.
Hab6mronenre n3MeHeHus: CKOPOCTH MPHU B3aMMOJICHCTBUH TEJL.
CpaBHEHME MacC MO B3aUMOJICUCTBUIO TEN.
CrioxeHue Cuil, HallpaBJIEHHBIX 110 OJJHON IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.

OmpenenieHre CKOPOCTH  PaBHOMEPHOTO  ABWXKEHHUs (IIapuka B JKUJIKOCTH, MOJEIH
AMEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK HIapuKa M0 HAKIIOHHON TJIOCKOCTH.



Ornpezenenne mI0OTHOCTU TBEPOTO Tea.

OnbITEl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb DPACTSDKEHUS (IedopMmaluu) MPYXKHHBI  OT
IIPUJIOKEHHOM CUJIBI.

OHBITBI, ACMOHCTPHUPYIOIMIUC 3aBUCUMOCTDb CHJIbI TPCHHA CKOJILXKCHHUA OT BECa TCJIa U XapaKTCpa
COIPUKACAIOLINXCS TIOBEPXHOCTEH.

Pa3nen 4. laBieHue TBEPABIX TeJl, AKUAKOCTEH U ra30B.

Jasnenne. CriocoObl yMEHBIIICHUS U YBETTUYCHUS JaBicHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHHS Ta3a OT 00bEMa, Temneparypsl. [lepenava gaBneHus TBEPABIMU TEIAMU, KHUIKOCTIMU
u razamu. 3akoH llackans. [IHeBMarnueckue mMamuHbl. 3aBUCHMOCTD JIABJICHUS JKUJIKOCTH OT
rnyounsl.  ['mppocratmueckuit  mapagokc. CooOmarommecs cocyabl. [uapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atMocdepHoe AaBieHHE. [IpUYMHBI CyIECTBOBAHUS BO3TYLIHON
obooukn 3emymn. OnwiTr Toppuyermm. M3mepenue atmMocdepHOro maBicHHs. 3aBUCHMOCTH
aTMOC(EpHOTO JIaBJICHUS OT BBICOTHI HaJ YpOoBHeM Mops. [IpuOopbl minsi u3MepeHus
aTMOC(EPHOTO JaBIICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTpYyXEHHOE B HUX Telo. BelTankuBaromias (apxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxorniaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS r'a3a OT TEMIIEPATYPBhI.
[lepenaya naBiaeHuUs KUIKOCTHIO U ra30M.
Coob1maronyecs: Cocy/sl.
I'mppaBnnueckuii mpecc.
[IposiBnenue necTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00BbEMA NOTPYKEHHOW YacTH Tejla W IJIOTHOCTH
JKHUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue ImaBaHus TNl INIABAaHHE WU IOrpy>K€HUE TCJI B 3aBUCHUMOCTU OT COOTHOLICHUSA
IUIOTHOCTEH Teja U *KUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMa MOTpYyKEHHOM B JKUIKOCTh YacTu
Tena.

OHpCIleJ'IeHI/IC BBITAJIKUBAIOMICH CHIJIBI, ﬂeﬁCTBYIOIHCﬁ Ha TCJIO, HOpr)KéHHOC B XXUJKOCTh.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHWJIbI, JEUCTBYIOIIEH HA TEIO B MKUJIKOCTH, OT
MaccChbl TeJla.



OnbITHl, IEMOHCTPUPYIONIUE 3aBUCHMOCTh BBITAIKMBAIOIICH CHUJIbI, EUCTBYIOLIECH Ha TEIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH TeJa U OT TNIOTHOCTH >KUKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYHMPOBaHHME JIOAKM U OIpelelieHUue €€
IrPYy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTB. JHeprusi.
Mexanuueckast pabota. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBmiio paBHOBecHs
peryara. [IpuMeHneHue mpaBuiIa paBHOBECHUs pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHUKHU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanandeckas OHEpIus. Kunerndueckas u mOTCHIIMAJIbHAS OHEPIUs. HpeBpameHHe
OJIHOT'O BHUJAa MEXaHUUYECKOM OHCPIuU B ,ZprrOfI. 3akoH COXpPAaHCHHA DHEPTHUHU B MCXAHUKE.

Hemoncmpayuu.
[Ipumepsl POCTHIX MEXAHU3MOB.
Jlabopamopnwvie pabomot u onvimeol.

Ornpenenenne paboOThl CUIIBI TPEHHS] TIPU PABHOMEPHOM JBIKEHUM TeJd MO0 TOPU3OHTAIBHOU
ITIOBEPXHOCTH.

HccnenoBanue ycll0BUM paBHOBECHUS pblyara.
N3mepenne KII/] HakIOHHOM ITIOCKOCTH.
W3yuenue 3aK0Ha COXPAHEHUS MEXaHUYECKOU SHEPI M.

8 KJIACC

Pa3gen 6. TensioBbie ABJICHUA.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETUUYECKOM TEOpUU CTPOEHUS BellecTBa. Macca
U pa3sMepbl aTOMOB U MOJEKyJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOTO COCTOSIHUM BeliecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauuMBaHWEe M KanWUIIpHbIE sBIeHUs. TeruioBoe
pacIIMpeHne U CKaTHe.

Temneparypa. CBA3p TemmepaTyppl €O CKOPOCTbIO TEIUIOBOTO JABMKEHUS YacTHII.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIuionepenadya u
coBeplieHre padboThl. Buael Teronepenaun: TemiIONpOBOAHOCT, KOHBEKIUS, U3ITyYECHHUE.

KonnuecTBo TeIIOTHL. YIelbHas TEIIOEMKOCTh BellecTBa. TemIooOMeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnmaBneHue u OoTBepAeBaHUE KPUCTALTUYECKHUX



BEIIECTB. YAeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanue u KoHueHcanus. Mcmapenue.
Kunenne. YnaenpHas Temiota mapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT

aTMoc(hepHOTro JaBICHHS.
BuiaxxHocTh BO31yXA.

OHeprus TOIIMBA. Y IeJbHAas TEIJIOTa CrOPaHMsL.

[Mpunmunsr  pabotel TemoBbix aurateneit KIIJ| TemmoBoro paBuraresns.

JIBUTATENIN U 3aIUATA OKPYKAIOIIEH CPEBL.
3akou COXpPAaHCHUS U NIPCBPALICHUS SHCPIrUK B TCIUIOBLIX MIPOLECCaX.
Hemoncmpavyuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUS.

HaGmronenne nuddy3un.

Habumonenue siBaeHuit cMauMBaHus U KalWUISIPHBIX SBJICHUM.

Ha6J'IIO,I[€HI/IC TCILJIOBOI'O paClIUpCHUA TCII.

HM3MeHeHune naBiaeHus rasza IIpu UBMCHCHUHA 00BEMa U Harp€BaHWH UJIN OXJIAXKICHHUU.

[IpaBuna n3MepeHus TeMiepaTypsl.
Buns! Teruionepenaun.
OxJaxeHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaAMH.
CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.
Habmronenue kumneHus.
Halmronenre mocTostHCTBA TEMIIEPATYPHI TIPH TUTABJICHHUH.
Mogenu TeI1oBEIX ABUTATEIIEH.
Jlabopamopnuvie padbomot u onvimel.
OnBITH IO OOHAPYKEHUIO TEHCTBHUS CHIJI MOJICKYJISIPHOTO TPUTSKEHHUSL.

OMBITE IO BbIpallIMUBaHHUIO KPUCTAJIJIOB HOBapeHHOﬁ COJIKM UJIK caxapa.

OmnbITHI IO Ha6J'IIOIlCHI/IIO TCIIJIOBOI'O paClIMpCHUs ra3osB, JKHIKOCTEH U TBép)IBIX TCII.

OHpCIleJleHI/IC JAaBJICHUS BO3yXa B OajIoHe mmpuna.

TermuioBbie

OHBITLI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTD AAaBJICHUA BO3J1yXa OT €ro 00bEMa 1 Harpe€BaHus UJIn

OXJTAXKIACHUA.



[TpoBepka runmoTe3bl JTMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH B TEPMOMETPUICCKOM
TpyOKe OT TeMIeparTyphbl.

Habumronenne m3MeHeHus: BHYTPEHHEH 3HEPIMM Tela B pe3ysbTare TEeIuloNepenadd U padboThl
BHEIIIHUX CHIIL.

HccnenoBanue sBICHUS TETUIOOOMEHA MPY CMEIIMBAHUN XOJIOHOU U TOPSUEH BOJIBI.

OHpGI[eJIeHI/Ie KOJMYCCTBA TCIJIOTHI, ITOJTYYCHHOI'O BOI[OI71 npu TEIIO0OOMEHE C HarpeTbIM
MCTAJUNIMYCCKUM HUJIMHAPOM.

Ornpezenenne yaelbHOU TEIJIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiecca uCapeHusl.
OnpeneneHne OTHOCUTENIBHOM BIaXXHOCTU BO3yXa.
Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzanusi Tenl. J[Ba poma 3JIEKTpUUECKUX 3apsAloB. BzaumonelcTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIMYUHBI
3aps10B U PaCCTOSTHUSL MEXKy TEIaMH).

Onekrpuueckoe nose. HanpsxénHocTs 3nekTpuueckoro nois. IIpunuun cynepnozunuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpruyeckux 3apsiioB. DJIEeMEHTApHBIM 3jeKkTpuueckuil 3apsan. CtpoeHue
atoMa. [IpoBOTHUKY U JUAIIEKTPUKU. 3aKOH COXPAaHEHUs IEKTPUUECKOTO 3aps/ia.

QHGKTpI/I“ICCKI/II\/'I TOK. YCIOBHSA CYIICCTBOBAHUA DJIICKTPUYCCKOI'O TOKA. Hcrounuku
INOCTOAHHOI'O TOKa. I[eﬁCTBHH QJICKTPUYCCKOTO TOKa (TeHHOBoe, XUMHUYCCKOC, MaFHI/ITHOG).
3H€KTpH‘-I€CKHI>i TOK B JKHUJKOCTAX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ConpoTuBIIEHHE
NPOBOJHUKA. YJENbHOE CONPOTHBIEHHE BemlecTBa. 3akoH Oma Ui  ydacTKa IEHH.
[TocnenoBarenbHOE U apaliebHOE COEAMHEHUE TPOBOIHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jlkoyns—JleHna. DnekTpuueckue nenu
U MIOTPEOUTENHN AIIEKTPUIECKOl 3Hepruu B ObITy. KopoTkoe 3aMbIKaHue.

ITocrossHHBIE MarHUThHl. B3aMMOAENCTBHE NOCTOSIHHBIX MarHMTOB. MarHuTHOe IIOJE.
MarnuTtHoe noJie 3eMIIM U €ro 3HaueHHe s *KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicCTBME MarHUTHOTO MOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIaTellb TMOCTOSHHOIO TOKa. lcnonap3oBaHue
ANEKTPOJABUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAYKuuH. [IpaBuno  JleHma.
Onekrporenepatop. CrnocoObl TOMyYEHHUs AIEKTPUYECKOW SHEPruu. ODJEKTPOCTAHIIUK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.



Hemoncmpayuu.
OneKTpu3anus Ted.
JIBa poJia aeKTPUYECKUX 3apsS0B U B3aUMOJECHCTBUE 3apsSyKEHHBIX TEll.
VY CTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DJIeKTpOoCTaTUYECKast NHIYKLIHS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsI0B.
[IpOBOJHUKY U TUBTIEKTPUKH.
MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
N cToYHUKM TOCTOSIHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
DIIEKTPUUECKHUI TOK B )KUJIKOCTH.
I"a30BbIii pa3psa.
W3mepenne cuiibl TOKa aMIepMETPOM.
W3mepeHne 3JeKTpUYECKOro HalpsiKEHUs. BOJIBTMETPOM.
PeocraT 1 MarasuH conpoTUBIIECHUM.
B3auMozeiicTBuE TOCTOSIHHBIX MarHUTOB.
MopenupoBaHue HEBO3MOKHOCTH Pa3AeJI€HUs MOJTOCOB MAarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT OpcTena.
MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmT.
JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DIEeKTPOABUTATEINb IIOCTOSTHHOTO TOKA.
WccnenoBanue siBJICHUS DIEKTPOMATHUTHON UHAYKITUH.
Onbitel @apages.
3aBUCHUMOCTD HaIpaBJICHUsI MHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHS.
DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.
Jlabopamopuwie pabomul u onvimol.

OmnbITHI 110 Ha6J'IIOILCHI/IIO QJICKTpHU3aluU TCII HH,Z[yKI.IHGﬁ " Ipr COITPUKOCHOBCHUU.



HccnenoBanue qeHCTBUS SJIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDJICKTPUKH.
COopka 1 mpoBepka padOThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.
H3mepeHue u peryJIupoBaHUe CUIIbI TOKA.

H3mepenue u peryinmpoBaHue HAPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO 4Yepe3 pe3UCTOpP, OT COMPOTHUBICHUS
pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

OHBITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTD SJICKTPUYCCKOT'O COIIPOTHUBJICHUS ITPOBOAHUKA OT €I'0
JJIMHBL, TIIOMAAX MOIECPCYHOro CCYCHUA U MaTCpuraia.

[lpoBepka mpaBHia CIOXKCHHS HANPSKECHWH TPHU IOCIECIOBATEIHPHOM COCIUHEHHH JBYX
PE3HCTOPOB.

[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPU MapajljIeIbHOM COEMHEHUH PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUUECKOIO TOKA, UIYILLIETO YEPE3 PESUCTOP.

OrnpezneneHne MOUTHOCTH 3JIEKTPUYECKOIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA, HAYILIETO Yepe3 JaMIIOUYKYy, OT HANpsKEHHs Ha HEl.
Onpenenenne KII/] narpesarensi.

HccnenoBanre MarHUTHOTO B3aUMOJCHCTBHSI TOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO MOJIS TOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U Pa3e/iCHUN.
Uccnenoanue neicTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHUJIbI B331/IMOI[C§ICTBI/I$I KaTylmKy ¢ TOKOM U MarHuTta
OT CHJIbI TOKA U HAIIPABJICHUSA TOKA B KaTYIIIKC.

W3yyenue AeiCcTBUSA MarHUTHOT'O IOJIsSL HA IPOBOJHUK C TOKOM.
KoHncTpynpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.
N3mepenne KII/] a51eKTpoaBUraTeIbHOM YCTAaHOBKH.

OMnBITH 1O HCCICAOBAaHUIO SIBJICHUS BHGKTpOMaFHHTHOﬁ UHAYKOWHW: UCCICIOBAHUC H3MCHEHHUH
3HAYCHUA U HAITPABJICHHUA UHAYKIIMOHHOT'O TOKA.

9 KJIACC
Paszngena 8. Mexanunueckue siBJICHUA.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH
MEXaHUYECKOrO [JBHKEHMs. PaBHOMepHOE IpsMoOiMHENHOEe ABWXKeHUE. HepaBHOMepHOE
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella IPH HEPABHOMEPHOM
JBUKECHHH.



VYckopenue. PaBHoyckopeHHOE mpsMoauHeiHoe aBrkenne. CBobomHoe magenue. OmbIThI
lanunes.

PaBHOMepHOE NBIKEHUE 1O OKpYyXHOCTH. [lepuon m vacrora obOpamienus. JlunelHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herotona. IIpuniun
CYINIEPIO3ULINH CHJL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHUSI CKOJIbKEHHUS, CUja TPEHUSs
TIOKOSI, IPYTHE BUIbI TPCHUSI.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpEHHE CBOOOJHOrO IaJeHUs.
Jemwxenne tuaner Bokpyr Coumama. [lepBas kocMmmyeckass ckopocTb. HeBecomocTs
Heperpys3Ku.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tema
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Umnynec Tena. M3smenenue umnyinbca. Mmmynbc cuibl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexanuueckasi pabota U MOIIHOCTh. PaboTa cuil TsDKECTH, ynpyroctH, TpeHus. CBs3b
sHepruu u pabotel. [loTeHIManbHas SHEPrus Tena, MOAHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToTeHumanbHast SHEpPrus C:kaToi NpyxuHbl. Knnernveckas sueprus. Teopema 0 KHHETHYECKOH
SHEPTUU. 3aKOH COXPaHEHHUS MEXaHUIECKON SHEPIHUH.

Hemoncmpayuu.
Habmroienne MexaHn4eckoro JBMKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.

CpaBHeHHE MyTel U TPAEKTOPUM JABUKEHHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
oTCcuéTa.

I/I3MepeHHe CKOPOCTH U YCKOPCHUA HpHMOHHHCﬁHOFO JABHIKCHMUA.
HccnenoBanue IMPU3HAKOB PABHOYCKOPCHHOI'O JABUKCHUA.
H8.6J'IIOI[CHI/IC ABWIKCHUS TECJIa 110 OKPYXKHOCTHU.

Ha6J'IIOI[eHI/IC MEXaHUYCCKUX HBJ'IeHHfI, IMPOUCXOAAINUX B CUCTEMC orcuéra «Tenexkan npu ec
pPaBHOMCPHOM H YCKOPCHHOM JABUKCHUHU OTHOCUTCIIBHO KaOuHeTa (1)I/ISI/IKI/I.

3aBHCHMOCTD YCKOpPCHUA TCJIa OT MACChI TCJIa U ﬂeﬁCTBYIOHlCﬁ Ha HET'O CUJIBI.
Ha6J'IIOIleHI/IC PaBCHCTBA CUJI IIPpU B3aUMOJCHCTBUM TeIl.

H3MmeHeHue Beca Tena Ipru YCKOPCHHOM JABUKCHUMU.

Hepe;[aqa HUMITYJIbCa IIpU B3aHMOJCHCTBUM TEIl.

[TpeoOpa3zoBanus SHEPTUH NPU B3aUMOAEHCTBUH Tell.



CoxpaHeHrEe UMITYJIbCa PU HEYTIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITYJIbca IPH a0COIOTHO YIPYTOM B3aUMOICHCTBHH.

Habmtoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue MeXaHU4eCKOW YHEPTUH MPU CBOOOIHOM I1a/ICHUH.

CoxpaHeHue MeXaHU4YeCKOW YHEPTHH MPU JBHKEHUU TeJla MO/ IeHCTBUEM IPYKHUHBI.
Jlabopamopnwvie padbomot u onvimeol.

KoncTpynpoBanue Tpakra i pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOIO JABHUKECHUS IIApUKa HIIN
TEJICKKHU.

Omnpenenenue cpeqHeil CKOPOCTH CKOJBbKEHUsSI OpycKa WU JIBUXKEHHS IIapuKa MO HAKIOHHOMN
MJIOCKOCTH.

Onpez[eneHI/Ie YCKOPEHUA TCJIa IPHU PaBHOYCKOPCHHOM JABUKCHUU I10 HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH noyTu OT BpPEMCHHU IIpH PABHOYCKOPCHHOM AIBHXCHUHN oe3
Ha4aJbHOU CKOPOCTH.

HpOBepKa THUIIOTE3bI: €CJIIM IIPU PABHOYCKOPCHHOM JBUKCHHUU 0e3 HayaJbHOMI CKOpPOCTH IIYTH
OTHOCATCA KaK P/ HEUYETHBIX YHUCCII, TO COOTBECTCTBYIOIIUEC ITPOMEKYTKH BPCMCHHU OAWMHAKOBEI.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMaJIbHOTO JJaBJICHHUS.
Omnpenenenne korhduimeHTa TPEHUS CKOIBKCHHUS.
Omnpenenenne KECTKOCTU NPY>KUHBI.

OHpeI[eJ'ICHI/IC pa6OTH CWJIbl TPCHUSA TPpHU PABHOMCPHOM IABHXXCHUH TCJla IO FOpHSOHTaHBHOﬁ
IMMOBCPXHOCTH.

Omnpenenenue pabOTHI CUIIBI YIIPYTOCTH MPHU MOAbEME TPy3a C UCTOIH30BAaHUEM HEIOABHKHOTO
U TIOJBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS YHEPTUU.
Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKM KoJI€OaHMM: MEpHOJ], 4acToTa,
aMIuTyna. MarematudecKuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHune sHeprum mnpu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue konebanus. Beinyxnenasie konebanus. Pesonanc. MexaHndeckue BOJIHEI.
CaoiicTBa MexaHnueckux BOJH. [IpomonbHbie U nonepeyHbie BOAHBL. J[JIMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbBI B TBEPAOM TEJE, CEICMUYECKHE BOTHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3BYK.

Hemoncmpayuu.



Hab6nronenue konebanmii el moa 1eHCTBUEM CHIIBI TSDKECTH W CHITBI YIIPYTOCTH.
Habmroienue xonebanuii rpyza Ha HUTH U Ha IPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.
PacnipocTpanenre npoAoiabHbIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habmto1enue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUI PE30HAaHC.
Jlabopamopuvie pabomsl u onvimol.
Omnpenenenne 9acTOTh U eproia KoineOaHui MaTeMaTHIeCKOro MassTHUKA.
OrnpezesieHre 4acTOThl U IEPHOJia KOJeOaHuil Mpy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIeprUoIa KOJIeOaHUi TIOIBEIIICHHOTO K HUTH IPy3a OT JTHHBI HUTH.
HccenoBanue 3aBUCMMOCTH TIepro/1a KojeOaHUi PYy>KHHHOTO MasiTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH IEPHOJIa KOJICOaHHH Irpy3a, TIOBEIICHHOTO K HUTH, OT MacChl rpy3a.

OnbIThl, J€MOHCTPUPYIOIIME 3aBUCHUMOCTb Iepuojia KojeOaHU HPYKUHHOTO MasTHUKA OT
MaccChl Ipy3a U KECTKOCTHU IPYKUHBI.

N3mepeHne yckopeHust CBOOOJHOTO MaICHHS.
Pa3nes 10. DiieKTpOMarHuTHoOe 10JIe M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM
CBSA3MU.

DnexkTpoMarHuTHas npupoja csera. CkopocTs cBeTa. BoinHOBbIE cBOMCTBa CBETA.
Hemoncmpayuu.

CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJIH.

BousiHOBBIE CBOMCTBaA CBETA.
Jlabopamopuvie pabomul u onvimel.

W3ydeHne CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH C TTIOMOIIbIO MOOMIIBHOTO TenedoHa.
Pasznen 11. CBeToBbIe sIBJICeHHUS.

.HyLICBaH MoJeab cBeTa. VICTOUHHMKH CBeTa. HpﬂMOHHHeﬁHOC pacinpoCTpaHCHUC CBCTA.
3aTMeHus COJ'IHI_[a u .HyHBI. OTpa)KeHI/IC cBera. Ilimockoe 3€pKajo. 3akoH OTpaXXCHUS CBCTA.

HpCHOMHeHI/IC cBeTa. 3aKOH MMpCIOMJIICHUS CBETA. ITonnoe BHYTPCHHCC OTPAXCHUC CBCTA.
Hcmonp30BaHue MOITHOTO BHYTPCHHCETO OTPAKCHHA B OIITUYCCKUX CBECTOBOAX.



Jlunza. Xox nydeir B numH3e. Omntmueckas cuctema ¢oToamnmapara, MUKPOCKONa |
Teneckona. ['a3 kak ontudeckas cucreMa. biim3opykocTh U JaIbHO30PKOCTb.

Pasnoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. Cli0KeHNE CIIEKTPATbHBIX 1IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpssMonMHEHOE pacIIPOCTPAaHEHUE CBETA.

OtpakeHue cBera.

[Toryuenue n300pakeHNii B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.

[Ipenomienue cBera.

Onrtuyeckuii CBETOBO/I.

Xox mydeil B cobuparoliei TuH3e.

Xop J1ydeil B paccenBarolei JIMH3E.

[Toryuenue n300pakeHUi C MTOMOIIBIO JTUH3.

[Tpunuun neiictBus GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mopens rnasa.

Paznosxenue Genoro cBeTa B CEKTP.

[Tomyyenue 6e0r0 CBETa MPU CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnuvie padbomot u onvimol.

WccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO JIyda OT yrijia MaJeHHs.

W3ydeHne XxapakTepuCTHK H300pakeHus IpeIMeTa B IIIOCKOM 3epKale.

HccnenoBanne 3aBUCUMOCTH yriia npeJIOMJICHUS CBETOBOTIO JIyda OT YyIJla IMAACHUA HA I'PAHUILC
«BO3AYX—CTCKIIO».

[Tomyyenue n300paskeHUit ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OMBITHI MO PA3JI0KEHHUIO OEJIOTO CBETa B CIIEKTP.

OMBITHI MO BOCIIPUSATHUIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBBIC (DUITBTPHI.
Pasznen 12. KBanToBble sIBJICHHUS.

OmnsiThl Pesepdopna n nnanerapHas mozaens aroma. Moaens atoma bopa. Mcenyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHYaTble CIEKTPHI.



PamnoaktuBHOCTh. Anbda-, Oera- um ramma-usinydeHus. CTpoeHHWE aTOMHOTO sipa.
Hyknonnas mogmens aromHoro sapa. M3oromsl. PannoaktuBHblE npeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJep.

Snepuble peakuu. 3aKOHbI COXPAHEHUS 3apsiJ0BOTO0 U MACCOBOTO YMCEN. DHEPrus CBSI3U
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakumu cunHte3a W AeneHust sjep. Mctounuku
sHepruu ConHua U 3BE3 1.

SAnepnas suepretuka. JleicTBUs paJlOaKTUBHbBIX U3JTy4YEHUHN HA KUBbIE OPraHU3MBI.
Hemoncmpayuu.
CrieKTpbl U3JIy4€HHUs U TOTJIOMICHHUS.
CrieKTpbl pa3IMYHbIX T'a30B.
CrnexTp BogOpo/Ia.
Habmonenue tpekoB B kamepe BuibcoHa.
Pabora cuéTunka HOHU3UPYIOIIMNX U3TYyUEHUH.
Peructpanus uznydeHus: npupoJHbIX MUHEPAJIOB U IPOAYKTOB.
Jlabopamopnwvie padbomot u onvimol.
HabumtoieHre CrulonHbIX U IMHEWYAThIX CIIEKTPOB U3JIYy4ECHHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 hoTOorpadusm).
N3mepenue painoakTUBHOTO (hoHa.
IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBHO--0000IAIOIIMKA  MOAYJIb NpEeAHa3HA4eH s CUCTeMaTH3aluu |
0000111eHUs] TPEMETHOTO COJIEPKAHMS U OTbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MPH U3YyYEHUHU
BCEro Kypca (pU3MKH, a TaKKe Ui MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY IO
¢duznke U1 00ydaromuxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeaMer.

[Ipy wu3ydyeHUHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecrneuumBaeTcs JAOCTHXKEHHE NPEIMETHBIX U
MeTaIpeIMEeTHbIX TUTAHUPYEMBIX pE3yIbTaTOB o0yueHus, ¢dbopmupyercs
€CTECTBEHHOHAYyYHAsTPaMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJIOB HCCIIEOBAHUS SIBICHUMN
IPUPOIBI U TEXHHUKHU, OBJIAJICHME YMEHUSAMU OOBICHATH (DU3HUECKUE SIBICHUS, NPUMEHSSA
MI0JIy4YEHHBIE 3HAHUS, PELIATh 337a4, B TOM YHUCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[TpuHIIMTIUATBHO AEATETLHOCTHBIA XapaKTep JAHHOTO pa3jiea pean3yeTcs 3a CY4ET TOro,
9TO 00yYaIOUIUECs BBIMTOIHSAIOT 3a/I1aHUs, B KOTOPBIX UM IPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUH Pacro3HaBaTh U HAYYHO OOBICHITH (U3HUECKUE SIBICHUS
B OKPY’KaIOIIEeH MPUPO/IE€ U MMOBCEIHEBHOMN KU3HU;



HCIIOJIB30BaTh HAYYHBIC METOJAbI MCCICIOBAHUSA (1)I/I3I/ILICCKI/IX ﬂBHGHHﬁ, B TOM YHCJIC IJIsA
IMMPOBCPKU TUIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

O00BACHATH HAay4YHBIC OCHOBBI HanOoJjee Ba)KHBIX IIOCTI/I)I(GHI/IP'I COBPCMCHHBIX TGXHOHOFHﬁ,
HAlmpuMep, MPAKTUYCCKOro MCIIOJIb30BaHUA PA3JIMYHBIX HCTOYHHKOB OHCPIruM HA OCHOBC
3aKOHa MNpEBpPAIICHUA U COXPAHCHUS BCEX NU3BECTHBIX BUAOB SHEPIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB.

B pE3YyIbTaTC HU3YUYCHUA (1)H31/IKI/I Ha YPOBHE€ OCHOBHOI'O O6IJ_[CFO O6pa30BaHI/I$I y
06yqa101uer0051 6y,Z[YT C(i)OpMHpOBaHLI CJICAYIOMIUC JINYHOCTHBIC PE3YJIbTATBI B HaCTU:

1) maTprMoTU4eCcKOro BOCIIUTAHUS:

— TIpOSIBIICHHE HMHTEpeca K HCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHICKOW (pu3mueckon
HayKH;

— IIEHHOCTHOE OTHOILIEHHUE K JJOCTHKEHUSIM POCCUICKUX YUEHBIX --(PH3UKOB;
2) rpaKIaHCKOTIO M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJEHHUU OOLIECTBEHHO3HAYMMBIXU 3TUYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUHN (PH3HKH;

— OCO3HaHUE BAXKHOCTH MOPATBHO--3TUUECKHUX MPUHIIUIIOB B JIEATEILHOCTH YIEHOTO;
3) 3cTeTHYeCKOro BOCTIUTAHUS

— BOCIIPUATHUEC ISCTCTHUYCCKUX KaUCCTB (1)I/I3I/I"ICCKOI71 HAyKH: ee rapMOHUYHOI'O IMOCTPOCHUA,
CTPOroCT, TOYHOCTH, JIAKOHUIHOCTH,

4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

— OCO3HAHUC I CHHOCTHU (1)I/I3I/II‘ICCKOI>'I HAayYKH KaK MOHNIHOI'0 HMHCTPYMCHTA IIO3HAHUA MHUpa,
OCHOBBI pa3BUTHUA TCXHOHOFHﬁ, BaKHEHINIEH COCTaBJISIONIEH KYJIbTYPBI;

— pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLHMOHAJIBLHOIO 0JIATONOTYYHS:

— OCO3HAaHHE LIEHHOCTH 0€30MacHOro o0pasa JKU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHDE,
BaXHOCTU TpaBHJI OE30MaCHOrO MOBEJACHHUS HAa TPAHCIOPTE, Ha JOporax, ¢ 3JEKTPUUECKUM U
TEIJIOBBIM 000PYI0OBaHUEM B JIOMAILIHUX YCIOBHUSAX;

— ¢(hopMUPOBAHHOCTh HaBbIKa pe(IeKCHH, MPU3HAHUE CBOETO IMPaBa Ha OIIMOKY M TaKOro ke
IIpaBa y Ipyroro 4ejoBeKa;



6) TPy10BOT0 BOCIIUTAHMS:

— AKTUBHOE YYacTH€ B PELICHUM IPAKTUYECKUX 3a1au (B paMKax CeMbU, 00pa30BaTeIbHOU
OpraHu3aliy, TOPoAa, Kpasi) TEXHOJIOTUYECKOH U COLMAIBHONW HANpaBICHHOCTH, TPEOYIOIINX B
TOM 4Mcie U GU3NYECKUX 3HAHUM;

— UHTEpeC K MPAKTUYECKOMY U3yUEHHIO PodeccHii, CBA3aHHBIX ¢ (PU3UKOIA;
7) 3KOJI0TNYeCKOr0 BOCIIMTAHMSA:

— OpHeHTalusi Ha MpUMEHeHHe (U3MYEeCKUX 3HAaHUW JUId pelleHus 3axad B o0nacTu
OKpYXKarolled cpelbl, IIIAaHUPOBAHUS MOCTYNKOB M OLEHKH X BO3MOXKHBIX IOCIEICTBUHM IS
OKpYKaroIlEH Cpeibl;

— 0CO3HAHHUE II00ATBHOTO XapaKTepa IKOJIOTHICCKUX MPOOJIEM U ITyTEH UX PEIICHUS;
8) ajanTanuu K U3MEHSIOIMMCH YCJIOBUAM COLUAJBHON U IPUPOIHON cpeabl:

— mOTPeOHOCTh BO B3aWMOJICHCTBUY TPU BBHIIOJHEHUU HCCIECIOBAHUN M MPOEKTOB (hprU3HyYecKoit
HaIIPaBJIEHHOCTH, OTKPBITOCTb OIBITY ¥ 3HAHUSM JIPYTHX;

— INOBBILNICHUC YPOBHA CBOCH KOMIICTCHTHOCTH 4YCPpe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

— noTpeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM 4Hciie (GOpMYIHUpPOBATH UIEH, TTOHITUS,
TUIOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHUSIX;

— OCO3HaHHUC I[e(I)I/II_II/ITOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEMH B 00J1aCTH (1)I/ISI/IKI/I;
— IIJIAHUPOBAHHUEC CBOCTO PA3BUTH: B HpI/IO6peTeHI/II/I HOBBIX CI)I/I3I/I‘IGCKI/IX 3HaHHI>i;

— CTpEeMJIEHUE aHAIM3UPOBATh U BBISABJIATH B3aWMOCBSI3U NMPUPOABI, OOLIECTBA U 3KOHOMUKH, B
TOM YHCJIE C UCTOIb30BaHUEM (PU3NYECKUX 3HAHUM;

— OIICHKa CBOUX JCHCTBHM ¢ Y4ETOM BIHMSHHS Ha OKPYXKAIOMIYIO Cpedy, BO3MOXKHBIX
[JI00AJIBHBIX TOCIIECTBHIA.

METANPEIMETHBIE PE3YJIbTATHI

B pesymbraTe ocBOeHHMs mOporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyIyT cGOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHbIE YHHUBEpCajbHble YydeOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIEe yueOHbIE NeUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE YUeOHbIE JEUCTBHUS.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBUS



Ba3oBrble JJornueckue aeiicTBu:
BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKUA OOBEKTOB (SIBICHHM ),

YCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KIacCU(pUKALMK, OCHOBAaHUSA [Jsi 0000IIeHUs H
CpaBHEHMUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paccMaTpuBaeMbIX (HaKTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSAIINXCS K (DU3UUCCKHUM SIBIICHUSIM;

BBIABJIATH MPUYUHHO--CIICACTBCHHBIC CBA3U IMPU U3YUYCHHUU (1)I/ISI/II-IGCKI/IX SIBIICHUN U Ipo1EeCCoB,
ACJIaTh BBIBOJBI C UCIIOJIB30BAHUCM JCAYKTUBHBIX U MHAYKTHBHBIX WO?)&KJHO‘IGHHFI, BBIABUT'ATh
THITIOTC3bI O B3aMMOCBA34X (1)I/I3I/I‘ICCKI/IX BCJIMYHH,

CaMOCTOSITEIbHO BBIOMPATh CIOCO0 pemeHus YydeOHoW Qu3nueckord 3amauu  (CpaBHEHUE
HECKOJIbKUX BapHUaHTOB PEIICHUs, BHIOOP HanOoJiee MOAXOJAIIEIO ¢ Y4ETOM CaMOCTOSITEIbHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHS .
MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

IPOBOJUTh IO CAMOCTOSITEIILHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOKHBIA (U3UUCCKUI
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (PU3UICCKOTO SIBIICHUS;

OOCHUBATL Ha MNPHUMCHUMOCTbD MW JOCTOBCPHOCTDL I/IH(bOpMaI_II/IIO, MNOJIYYCHHYKO B XOZHIC
HCCIICOOBAaHUS WUJIN SKCIICPUMCHTA,

CaMOCTOSITEIILHO (OPMYyIUPOBaTh O0OOMIEHUS W BBIBOABI 1O pPE3yJbTaTaM IPOBEAEHHOTO
HaOJIIOJICHUS, OTIBITA, UCCIICIOBAHMUS;

IIPOrHO3MPOBATh BO3MOXKHOE JalibHEHINee pa3BUTHE (U3MUECKHUX TPOIECCOB, a TaKke
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Padora ¢ undopmanmeii:

IPUMEHSTh pa3jMuHble METO/Ibl, HHCTPYMEHTBI U 3alPOCHl MIPH MOUCKE U 0TOOpE MHPOpMAIUH
WIN JaHHBIX ¢ YYETOM NpeIoKEeHHON yueOHoi (uznueckoit 3agauu;

aAHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIMIO PA3IMYHBIX BUAOB U
(bopM npecTaBIeHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAaJbHYHO (opMy TpencTaBieHus uHOpMaUU U
WLTIOCTPUPOBATH peliaeMble 3aaud HECIIOKHBIMU CXEeMaMHU, TuarpaMMaMu, HHOU TpaduKoi u
UX KOMOMHAIHUSIMU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

B XOJle OOCYXIeHMs y4eOHOro marepuaia, pe3yjibTaToB JIAOOPAaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOMNPOCHI MO CYHIECTBY 0OCYXk/JaeMOH TeMbl U BBICKA3bIBaTh HJEH, HalleJICHHbIE Ha
pelleHune 3a7auu 1 noaepKanue 01aroxxenareaIbHOCTH OOIEHUS;



COTIOCTABJISITh CBOM CYXJACHUS C CYXACHUSIMH IPYIMX YYaCTHHKOB Juanora, oOHapyXUBaTh
pa3uyue U CXOACTBO MO3UIIHIA;

BBIPpAXKAaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCBbMCHHBIX TCKCTAX,

nyOJIMYHO TPEACTABIATh Pe3yJIbTAaThl BBIIOJIHEHHOTO (PU3MUECKOTO OMbITa (IKCIEPUMEHTA,
U CCIJIEJOBAHMsL, IPOEKTA);

NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJHOM W HMHIUBUAYaJbHOW paboOTHl NpHU
peLICHNH KOHKPETHON (PU3UIECKOM MPpOoOIeMBbI;

MPUHUMAThH €I COBMECTHOU JCSATEIBHOCTHU, OPraHU30BBIBATH JEHCTBUS MO €€ JOCTHKEHHIO:
pacnpenensatbs poiau, oOCYKIaTh IMPOLECCHl U PE3yJbTaThl COBMECTHOW paboThl, 0000maTh
MHEHUS HECKOJIBKHX JIIOJIEH;

BBINIOJIHATE CBOIO 4aCTb pa6OTBI, A0CTUTr'asdA KAa4YC€CTBCHHOI'O PE3yJjibTaTa 110 CBOCMY HAIIPABJICHUTO
N KOOPAUHHPYS CBOU IIGﬁCTBH?I C APpYTYMMHU WICHAMU KOMAaHbI;

OIICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT IO KPHUTEPHUSM, CAMOCTOSITEIBHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3amnus:

BBIABIIATH MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsX, TPEOYIOUIMX JJs peIIeHUs
(bu3nUecKux 3HaHUMH;

OPUEHTHPOBATHCSI B PA3JIMYHBIX IMOAXOJAaX MPHUHATUS PELIeHUH (MHAWBUAYaJIbHOE, MPHUHATHE
peleHHs B IpyIe, IPUHATHE PEIIeHUH rpymIoi);

CaMOCTOSITENIEHO COCTABIIATh AITOPUTM pellleHHs (pU3MUeCcKON 3a/1aun WM MJIaHa UCCIIEIOBaHUS
C y4éTOM MMEIOIIMXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IIpeJIaracMble BapUAaHTBI PEILICHMI;

JiesaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:
JaBaThb aICKBATHYIO OICHKY CUTyalluu U IIpEJiarath IjiaH eé HN3MCHCHHA,

OOBSICHATH MPUYMHBI TOCTUKEHHUS (HEAOCTHKEHHS) PE3yIbTaTOB JIEATEILHOCTH, AaBaTh OLEHKY
NPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJI€ B XOJI BBITTOJHEHHUS (HU3UIECKOTO
WCCJICIOBAaHMS WJIM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHHBIIUXCS CUTYyallWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;



OLCHUBATh COOTBETCTBUEC PE3YyJIbTAaTa LHECJIU U YCIOBUAM,

CTaBUThL ce0s HAa MECTO APpyroro 4€jJ0B€Ka B XOA€ CIioOpa WM JUCKYCCHUHW HAa HAYYHYIO TEMY,
IMOHUMATb MOTHBBI, HAMCPCHUS U JIOTUKY APYIOro,

NpU3HABaTh CBOE MPAaBO HA OMIMOKY MpH pelIeHUH (PU3UYECKUX 3a7ad WM B YTBEPKACHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPaBO IPYyroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 7 KJjacce mpeiMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHIA:

UCIIONIb30BATh TIOHATHUS: (U3MYECKUE M XUMHUYECKHE SIBIICHUS, HAOIIOJCHHUE, SKCIICPUMEHT,
MoOJieJlb, TUIIOTE3a, CAUHUIBI (PU3UUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BelecTBa (TBEpAOE, JKHUJIKOE, Ta3000pa3HOE), MEXaHHYecKoe JABIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpHs, PAaBHOJCHCTBYIOMAs CwWiIa, aedopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBI;

pazmuuath sBiacHUS (audQy3us, TEIIOBOE MBMKCHHE YAaCTHI] BEIIECTBA, PABHOMEPHOE
JIBUKEHUE, HEPABHOMEPHOE JIBM)KEHUE, MHEPLUSA, B3aUMOACHCTBUE TEJ, PABHOBECUE TBEPIBIX
TeJI C 3aKPEIUIEHHONW OChIO BpalleHHUs, Nepeaaya AaBJIeHHUsI TBEPABIMU TeIaMHU, KHUJIKOCTSIMU U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIABaHUE TeJl, NPEBPALCHUS MEXaHHYECKOH SHEepruu) Io
OIMMMCAHUIO HX XaPAKTCPHBIX CBOMCTB MW Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC
(du3nyeCcKoe SIBJICHUE;

pacro3HaBaTh IMPOSBICHUE H3YYCHHBIX (U3WYECKUX SBICHHHA B OKpPYXKAIOIMIEM MHpE, B TOM
yucie (U3NYECKHe SBICHUS B IMPUPOJE: NMPUMEPHl ABMKCHUS C PA3IMYHBIMU CKOPOCTSIMU B
KUBOW M HEXHBOH mpupoje, ACHCTBUE CHIIBI TPEHUS B MPHPOJIE U TEXHUKE, BIUSHHUE
aTMOC(EepHOTO JaBJICHUS HA KUBOW OpraHHU3M, IUIaBaHHE PhIO, PhHIYard B Telle YelOBEeKa, MPHU
ATOM TEPEBOAMTH MPAKTUYECKYIO 3a7ady B YUeOHYIO, BBIACTSATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKy) (PU3NYECKUX SIBICHUH;

ONKCHIBATh M3YUEHHBIC CBOWCTBA Tel W (DU3WUYECKHE SBJICHHS, HWCIONB3YS (U3HUECKUE
BEJIMUMHBI (Macca, 00BbEM, MIIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTh, CPEOHSSI CKOPOCTH,
CUJIa YOPYTOCTH, CUJIa TSDKECTH, BeC Teja, Cujla TPEHUs, JAaBlieHue (TBEPAOro Tena, KHUIKOCTH,
ra3a), BBITAJIKMBAIONIAS CWJIA, MEXaHWYecKas paboTa, MOIIHOCTD, IJICYO0 CHIIBI, MOMEHT CHIIBI,
KOA((UITMEHT TOJIE3HOTO JCUCTBUS MEXaHU3MOB, KMHETHYECKAas M TOTEHIIMAIBHAS SHEPTHUs),
IpU OMHCAHUM TPABWJIBHO TPAKTOBaTh (PU3WYECKUIl CMBICI HCHOJIB3YEMBIX BEJIMYUH, HX
0003HaYeHHs] U €IUHUIBI (PU3UUECKUX BEIUYHH, HAXOAUTH (OPMYIIbI, CBA3BIBAIONINE AAHHYIO
(U3HYECKYIO BEJIMYMHY C JPYTUMHU BEITUYMHAMHU, CTPOUTH Tpa(UKH M3ydEeHHBIX 3aBHCHMOCTEH
(UBUYECKUX BEITMYHH,

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SIBJICHUS M TPOILECCHl, HCIOJb3Yys IpaBHiia
CJIO’KEHUS CHJI (BAOJIb OJHOM IpsMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumenaa, MpaBUIIo
paBHOBecHsI pbruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUs MEXaHHYECKOU
SHEpruM, MpH OSTOM JaBaThb CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTeMaTUYeCKOE BhIPAKEHUE;



OOBSCHATh (U3NYECKUE SIBIECHUS, MPOLECCHl M CBOICTBAa Tel, B TOM YHUCIE€ M B KOHTEKCTE
CUTyallull IMPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa: BBIABIATH MPUYMHHO--CIECICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 |—2 JOrMYECKUX IIAroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOICTBa
(bu3nUecKux sIBICHUH, GPU3NUIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacuéTHble 3a7aud B 1—2 AeWCTBUA, UCHOJB3YS 3aKOHBI U (POPMYIBI, CBA3BIBAIOIINE
¢dusnyecKkne BETUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
HOJCTABIATH (PU3UUECKUE BEINYMHBI B (DOPMYJIIBI U TPOBOIUTH PACUEThI, HAXOAUTH CIPABOYHBIC
JaHHble, HEOOXOJMMBbIE IS pEIIeHHS 33434, OLEHHBATh PEATUCTHYHOCTh MOJYYESHHOU
bu3nyecKoil BETUYNHBL;

pacrio3HaBaTh IMpOOJIEMBI, KOTOPbIE MOXHO DPELIMTh IpPHU IMOMOIIM (PU3HYECKHX METOOB, B
ONKCAaHUM HCCIIEI0BaHMS BBIICJATh MPOBEPSAEMOE IMPEAINooKeHHe (TUIOoTe3y), pa3inuyarh U
MHTEPIPETHPOBATH MOJTYYCHHBIH PE3yJIbTaT, HAXOAUTh OMIMOKU B XOJE OMbITA, JAeTaTh BHIBOIBI
110 €ro pe3yJIbTaTaMm;

NPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUH WM (PU3UUECKUX CBOHCTB TEI:
dbopMynHpoBaTh TMPOBEpsieMble MPEANOI0KEHUsS, COOMPAaTh YCTAHOBKY W3 NPEIJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI,

BBIMIOJHATh TpSMbIE HM3MEPEHHUs pPACCTOSHUS, BpPEMEHH, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEPATYpPhI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
prOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHI;,

NPOBOAMWTH HCCIENOBAHUE 3aBUCUMOCTH OIHOW (DHU3MUECKON BEIMYMHBI OT JAPYrol c
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHHM (3aBUCUMOCTU IYTH PABHOMEPHO JABHXKYIIETOCS Telia OT
BPEMEHHU [IBIDKCHUSI TeJla, CHJIbl TPEHUS CKOJBXKEHUsS OT Beca Tejla, KadecTBa 00pabOTKu
IIOBEPXHOCTEW TEJ U HE3aBUCUMOCTU CHUJIbI TPEHHUs OT IUIOLIAAU COIPUKOCHOBEHMS TEJN, CHJIIbI
VIOPYTOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKUBAIOIICH CUJIBI OT 00BhEMa MOTPYKEHHOW YacTh
TeJla M OT TUIOTHOCTH >KHUJIKOCTH, €€ HE3aBUCHMOCTH OT TUIOTHOCTH Telia, OT TIyOWHBI, Ha
KOTOPYIO TIOTPY>KEHO TE€JIO0, YCJIOBUW TIJIAaBAHMS TEJ, YCJIOBUN PAaBHOBECHUSI pblyara W OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4eOHOTO HCCIEIOBAaHUS, COOMPATh YCTAHOBKY M BBITIOIHSATH
U3MEpEHUs, CleAys TMPEeANoKeHHOMY IUIaHy, (UKCHPOBATh PE3YNbTaThl IMOTYYSHHOMN
3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE TPEIJIOKEHHBIX TaOnuil U TpaduKoB, IeNaTh
BBIBO/JIBI IO PE3YJIbTaTaM MCCIIEI0OBAHUS;

IPOBOANTH KOCBEHHbIE M3MEPEHUs] (U3NYECKUX BEJIWYUH (TUIOTHOCTh BELIECTBA >KUJIKOCTH U
TBEPAOrO Tela, CWIa TPEHHUS CKOJIBXCHHUSA, HaBJICHUE BO3/1yXa, BBITAJIKUBAIOIIAS CHIIA,
JIeMCcTBYIONAs Ha MOTPYKEHHOE B )KUJIKOCTD TeJO, KO3()PUIUMEHT 1M0JIe3HOT0 IEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIys MPEATOKEHHONM MHCTPYKIMM: NPH BBINOJIHEHWH H3MEpPEeHHH coOupaTh
SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOW BEJIMYNHBI;

coOiroAaTh MpaBuiia TEXHUKU 0€30MaCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOLIatoIIMecs COCYy Ibl, 0apOMETp, phlyuar, MOABMXKHBIN U HEMOJBUKHBIA OJIOK,
HAKJIOHHAS IIJIOCKOCTB;



XapaKTepu30BaTh MPHUHIMIIBI JEHCTBHUS U3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMopoll Ha HX oOnucaHuss (B TOM 4MCIE: TMOJIIMIIHUKYM, YCTPOWCTBO BOJOINPOBOJA,
TUIPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoOMETP), MCIOJb3Ys
3HaHHUSA O CBOWCTBAaX (U3MYECKUX SABJICHUI U HeoOXonuMble (U3MYECKHEe 3aKOHBl U
3aKOHOMEPHOCTH;

NPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOrO HCIOIb30BaHUS
(¢u3nUecKrx 3HAHUH B MIOBCEIHEBHON KU3HM I 0OeCTIedeHUsl Oe30MIaCHOCTH MPHU 0OpaIeHUH C
npuOopaMyl W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3/10pOBbS U COOJIOJEHUS HOPM
3KOJIOTUYECKOI0 ITOBEJICHUSI B OKPYKaOUIEH Cpelie;

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HH(popmanuu B MHTepHeTe B COOTBETCTBUU C 33/JaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCA 3HAHMM W NYTEM CPABHEHUS pPa3IMYHBIX
UCTOYHUKOB BBLICATh MH(DOPMAIUIO, KOTOpask SIBISCTCS NMPOTHUBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPU  BBIINOJHEHUM YUYEOHBIX 3aJlaHUN HaydyHO--TIONYJSIPHYIO JINTEpaTypy
($u3nyecKoro cojaep:KaHus, CIPaBOYHBbIE MaTepuasbl, pecypcbl cetu VHTepHeT, BiajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMALMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3laBaThb COOCTBEHHbIE KpaTKUE TMHCbMEHHbIE M YCTHbIE COOOINEHHS Ha OCHOBEe 2—3
HUCTOYHUKOB WHPOpMAUU (U3HUECKOTO COJIEP)KaHUsS, B TOM YHUCIIC MyOJUYHO AeNaTh KpaTKue
COOOIIEHUsI O pe3yJibTaTax MPOEKTOB WJIM YYE€OHBIX HCCJIEIOBAHHMM, MPH STOM TPaMOTHO
WCIIOJIb30BaTh M3yUYCHHBIH MOHATUIHBINA ammapaTr Kypca (U3HUKH, COMPOBOXKAATh BBICTYILICHUE
Mpe3CHTAlNEN;

IMIPpU BBIITOJIHCHHUU y‘{e6HHX IMPOCKTOB 1 I/ICCJ'IeI[OBaHI/Iﬁ pacnupeaciaTb 0053aHHOCTH B Tpymniiec B
COOTBCTCTBHUHM C IIOCTABJICHHBIMH 3aJdadaMM, CJICIWUTHL 3a BBIIIOJHCHHUCM IIJIaHa ,HCP’ICTBHﬁ,
aICKBATHO OILICHHUBATH COOCTBEHHBIN BKJIadA B ACATCIIBHOCTb TI'PYMIIbl, BBICTPAHMBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUUTBIBAsA MHCHHUEC OKPYKAIOMIUX.

K koHiy oOyuenuss B 8 kjiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

UCIIOJIB30BaTh TOHATHSA: MAacca U pa3Mepbl MOJIEKYI, TEIUIOBOE IABUKCHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAUIMYECKHE M aMop(Hble Tena, HACHILCHHBIH U
HEHACBIIICHHBIA I1ap, BIAXHOCTh BO3AYyXa, TEMIIEpAaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOU
JIBUTaTelb, SJIEMEHTAPHBIM DJJIEKTPUYECKUN 3apsl, DJIEKTPUYECKOE II0JIe, IPOBOJHUKHA U
JIUAJIEKTPUKH, TOCTOSIHHBIN AIEKTPUYECKUI TOK, MATHUTHOE ITOJIE;

pa3invaTtb ABJICHHA (TGHJ’IOBOG paciMpCHUEC U CXKaTUuEC, TCIIONEpEaada, TCIIJIIOBOC PaAaBHOBECHUCL,
CMa4YuBaHHUC, KAIMUIUIAPHBIC ABJICHUSA, MCHAPCHUC, KOHACHCAIHA, INIABJICHUC, KPUCTAJIIIU3alud
(OTBCpI[eBaHI/IC), KHIICHHEC, TCIUIOIICpEaAada (TCHJ’IOHpOBOI{HOCTB, KOHBCKIIHA, I/I3Hy‘-ICHI/IC),
SJICKTpHU3alusa TCII, BBaHMOHeﬁCTBHe 3apsAa0B, JIGfICTBPIH SJICKTPHUYCCKOTO TOKa, KOPOTKOC
3aMBbIKaHUCE, B3aPIMO)IeI>'ICTBPIe Mar"HuToOB, JIEHCTBHE MAarHUTHOTO ITOJIS Ha IMPOBOAHUK C TOKOM,
SJICKTPOMAaruuTHas I/IH,ZLYKI_II/I}I) N0 OIMCAHHIO HUX XAPAKTCPHBIX CBOIMCTB U Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIUX TAHHOC (pI/ISI/IquKOC SABJICHUC,



pacro3HaBaTh MPOSIBICHHWE H3YYEHHBIX (DU3MUECKUX SBJICHUM B OKpYXalolleM MHpE, B TOM
yriciie (pU3uUecKue SBJICHHS B MPUPOJIC: MOBEPXHOCTHOE HATSHKCHHUE W KalUJUIAPHBIC SIBICHUS B
IpUpoOJie, KPUCTAIUIBI B IIpUpoe, n3nydenue CoiHua, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3HI,
o0Opa3oBaHHe pOChl, TyMaHa, MHesl, CHeTa, 3JIEKTPUYECKUE SBJICHUS B aTMoc(hepe, 3TEeKTPHUUECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE MoJjie 3emiiu, Apeld MOIHCOB, pPOJIb MATHUTHOTO MOJS IS
KHU3HU Ha 3emiie, MOJISIPHOE CUSHUE, TIPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 337a4y B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

ONHKCBHIBATh M3y4YCHHBIC CBOWCTBA TeN W (PU3UYECKUE SIBICHUS, HUCIONb3ysd (U3NUECKHUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO TEIUIOTHI, yelIbHas TEIIOEMKOCTh
BEIIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHMs, YyJelbHas TEIIoTa NapooOpa3oBaHUsA, YJelbHas
TEIJIOTa CrOpPaHUsl TOIUIMBA, KOI(P(OUIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOW MAIIWHBI,
OTHOCHUTEJIbHAs BJIAXHOCTb BO31yXa, OJJIEKTPUYECKUN 3apsij, CWJIa TOKA, DSJIEKTPUYECKOe
HanpsDKeHUe, CONPOTHUBIIEHUE NPOBOJHHMKA, YJEIBHOE CONPOTHUBIEHHE BELIECTBA, paboTa M
MOIIHOCTb 3JIEKTPUYECKOI'O TOKA), NMPH OMUCAHUU NPABHIBHO TPAKTOBaTh (PU3NYECKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, 0003HAUYECHUS U €JUHULIbI PU3NYECKUX BEIMYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIME JTAHHYIO (DM3WYECKYIO0 BEIWYHHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpaduKu
U3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIMYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJIEHUS W IPOLECCHI, HCIOJIb3Ysl OCHOBHbBIE
MOJIOKEHUSI ~ MOJIEKYJISIPHO--KUHETUYECKOW  TEOpUM  CTPOEHUs  BELIECTBA,  IPUHLUII
CYINEpHO3UINK ToJieil (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsia, 3akoH Oma s
y4dacTka Lenu, 3akoH Jxoyns—JleHua, 3akoH coXxpaHeHMs SHEPTUHU, IPU ATOM JaBaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3alUChIBaTh €T0 MaTEMaTHUYECKOE BhIPAXKEHMUE;

OOBICHSTH (1)I/I3I/I‘ICCKI/IG mponeccol " CBOMCTBA TCJI, B TOM YHCIIE U B KOHTCKCTC CI/ITyaIII/Iﬁ
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYMHHO-CIIEICTBEHHbBIE CBSI3U, CTPOMUTH
0o0BsicCHEHHEe U3 1—2 JIOTMYeCKUX LIaroB ¢ Omnopoi Ha 1—2 M3y4eHHBIX CBOHCTBa (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3afaud B 2—3 AEWCTBUS, UCIOJIb3Ys 3aKOHBI U (OPMYJbI, CBA3BIBAIOIINE
¢u3nyecKkne BETUYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 33Jayd 3alKChbIBaTh KPAaTKOE YCIIOBHE,
BBISBIIATh HEJOCTATOK JI@HHBIX JUIS PpEIIeHUs 3a/auyd, BBIOMpaThb 3aKOHBI M (HOpMYIIHI,
HeoOXoauMble Al €€ pelleHus,, NMPOBOAUTh PAacu€Thl M CPAaBHUBATh IOJyYE€HHOE 3HAUYEHUE
(bu3nyeCcKOil BETMYNHBI C U3BECTHBIMU JAHHBIMU;

paciio3HaBaThb HpO6HeMBI, KOTOPBIC MOKHO PCHINTL IpU IMOMOMIIN (1)I/I3I/I‘IGCKI/IX MCETO/JOB,
HCIIOJIB3YsSA OIMMCAHUC HCCICAOBAHHA, BBIACIATH IPOBEPACMOC IMPECAIIOJI0KCHNUEC, OLCHHUBATH
MMPaBUJIbHOCTH MMOPAAKa MPOBCACHUA UCCIICAOBAaHMs, 1€J1aTh BBIBOIbBI,

MPOBOAMUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SBJICHUN WM (U3HUYECKUX CBOWCTB Tell
(KanmuJUIIpHBIE SIBJICHMS, 3aBHCHMOCTH JIaBJIECHHUS BO3JyxXa OT ero o0bEMa, TeMmmepaTyphbl,
CKOPOCTH IIpolLlecCca OCTBIBAaHUS M HarpeBaHWs IpU U3IYyYEHUM OT IIBETa H3JIy4arouleu
(mornomaroiei) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH H
wionaad €€ MOBEPXHOCTH, 3JIEKTpU3alMs Tell U B3aUMOJIEHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJW3allisd MarHUTHBIX IIOJIEH IIOCTOSTHHBIX
MarHuToB, JEHCTBUS MAarHUTHOIO TOJS Ha NPOBOJHUK C TOKOM, CBOICTBAa 3JIEKTPOMAarHmra,
CBOMCTBa  3JEKTPOJABUTATENS  MOCTOSHHOTO  TOKa):  (OpMyIHpoBaTh  MPOBEPSEMbIE



MPENIOJIOKEHNS, COOMpPaTh YCTAHOBKY W3 MPEIJI0OKEHHOTO O0OpYHOBaHHUS, OIMUCHIBATH XOJ
ombITa ¥ (OPMYITHPOBATH BHIBOIBL;

BBITIOJIHSITH NIPSIMBbIE U3MEPEHUS TEMITEPATypPbl, OTHOCUTEIBHOMN BIAXXHOCTU BO3yXa, CHIIbI TOKA,
HANPSDKEHUST C HMCTOJIh30BAaHUEM AaHAJOTOBBIX MPUOOPOB M JATYUKOB (PU3MYECKHX BEIMYMH,
CPaBHHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 33JaHHON aOCONIOTHON MOTPELIHOCTH;

IPOBOJIUTh HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (U3MYECKOH BEIMYMHBI OT Jpyrod ¢
UCIIOJIb30BAHUEM MPSAMBIX HM3MEpPEHHH (3aBUCHUMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAAN MOIIEPEYHOr0 CEYEHMs U YAEIBHOIO COIPOTHBIICHUS BEIECTBA IIPOBOJHUKA,
CUJIBl TOKAa, WAYLIEro 4Yepe3 IPOBOJHUK, OT HANPSLKEHWS Ha INPOBOAHHUKE, MCCIEIOBaHUE
IIOCJIEI0BATEIBHOTO M MApajuIeIbHOTO  COEAMHEHUH  IPOBOJHHUKOB):  IUIAHUPOBATh
UcclieIoBaHue, COOUPATh YCTAHOBKY M BBINOJIHATh U3MEPEHHUS, CIelys NPEAJIOKEHHOMY IUIaHy,
(uKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUJAE TaOIWI U TpaduKoB, [eiaTh
BBIBOJIBI 10 PE3YyJIbTaTaM HCCIICIOBAHUS;

MIPOBOANTH KOCBEHHBIC M3MEPCHUS (QU3MUYECKUX BEIUYHH (yAelbHAs TEINIOEMKOCTh BEIIECTBA,
CONPOTHBIICHUE MPOBOJHUKA, paboTa M MOIIMHOCTH JJIGKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHHs, cOOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEATOKEHHON UHCTPYKINU, U
BBIUMCIIATH 3HAUEHUE BETMUUHBI,

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1a00paTOpHBIM 000PYI0BAHHUEM;

XapakTepu30BaTh NPUHLMIIBI JE€HCTBUS M3YYEHHBIX HPUOOPOB M TEXHUUECKUX YCTPOWUCTB C
OMOpoil Ha WX omucaHus (B TOM 4YHCIE: CHCTeMa OTOIUICHMs JIOMOB, THI'POMETp, IapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIICKTPHUECKOW SHEPTHH, JICKTPOOCBETHTEIbHEIC
npuOOpBl, HarpeBaTeNbHBIC SJCKTPONPUOOPHI (PUMEPHI), SJICKTPUUYECKHE NPEIOXPAaHUTENH,
AJIEKTPOMArHUT, 3JEKTPOJBUTaTeNlb IMOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAHUS O CBOMCTBAx
bu3nueckux siBICHUH U HEOOXO0qUMbIe (pU3HUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWMCTBA M M3MEPUTENIbHBIE NMPHOOPHI MO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KUJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AJIEKTPHUYECKUX
LeNel ¢ MOCIeAOBATEeIbHBIM U MapalICIbHBIM COCAUHEHUEM DJIEMEHTOB, Pa3jinyasl yCIOBHbIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

IOPUBOANUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMEpax) MPaKTUYECKOIO HCIOIb30BaHUS
(bu3nyecKuX 3HaHUM B MOBCEAHEBHON KHU3HU AJIs1 o0ecnieyeHrs 6€301acHOCTH IpU 00paIleHnH ¢
npuOopaMyl W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/0POBbS U COOJIOJAEHHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPY’KaIOIeH Cpefe;

OCYIIECTBIISATh TMOUCK HHGOpMAIuu (U3UIECKOTO coaepxkaHus B MHTepHETe, Ha OCHOBE
MMEIOIUXCA 3HAHUM U TYTEM CPAaBHEHHUs JOINOJHUTEIBHBIX HCTOYHUKOB BBIIEIATH
uH(pOpPMAIIHIO, KOTOpas ABJISIETCS MPOTUBOPEUUBOM MITH MOXKET OBITh HEJIOCTOBEPHOIA;

UCMOJIb30BaTh MpPU BBIIOJHEHUH Y4YEOHBIX 3aJaHUi HAayYHO--TIONMYJSIPHYIO JIUTEPATypy
¢bu3znyecKkoro cojaepkKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BiIaaeTh
npuéMaMHl KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM U3 OAHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;



c0371aBaTh COOCTBEHHBIC MUCHMEHHBIE U KpPaTKHWE YCTHBIE COOOIIeHHUs, 0000mas nHPOpMAaIIHIO
U3 HECKOJBKUX MCTOYHHKOB (PU3UYECKOTO COJCPIKAHUS, B TOM UYHUCIE IMYOIUYHO MPEACTABIATH
pe3yNnbTaThl TPOSKTHOW WM UCCIICIOBATEIBCKON JEATEIBHOCTH, TPU 3TOM T'PaMOTHO
WCITOJIH30BaTh M3YYCHHBIM MOHATHUHHBIN ammapaT Kypca (U3HKH, COIMPOBOXKIATh BHICTYILJICHUE
MpE3EHTALUEH;

IPYU BBIMOJIHEHUH Y4eOHBIX MPOEKTOB U HCCIENOBAaHHUM (PM3MUYECKUX MPOLECCOB paclpenessaTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 33J[a4aMH, CJIICIUTh 32 BHIMOJIHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIQa B
JEATEIbHOCTh  TPYIIbl, BBICTPAUBATh KOMMYHHUKAaTUBHOE  B3aUMOJEWUCTBHUE, MPOSBIAA
TOTOBHOCTD pa3peniaTb KOHQIUKTHI.

K koniy oOyuenuss B 9 kiiacce mnpeaMeTHble pe3ylbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

UCII0JIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepUAIIbHASI TOUKA, TPACKTOPHSI, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JIBUKEHMS, nedopmanus (ynpyras, IIacTUYeCKas), TpeHue,
[EHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh M NEpPErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEP/IOE TEJO, UEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHWYECKHE KOIeOaHUs U BOJHBI,
3BYK, MH(PA3BYK U YJIbTPA3BYK, 3JCKTPOMArHUTHBIC BOJIHBI, [IKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIIbHO30PKOCTh, CIIEKTPBI MCITYCKaHHUS W TOTJIONMEHHsI, anbda-, OeTa- u
raMMma-u3JIy4eHHMs1, U30TOIIbI, SACPHAst DJHEPreTUKA;

pasnuuath  ABJICHHS ~(paBHOMEpPHOE M  HEPAaBHOMEPHOE MPSMOJIMHEHHOE  JIBI)KCHHE,
PaBHOYCKOPEHHOE TMpPSIMOJUHEIHOE [BI)KEHHE, CBOOOJHOE TMAaJCHHE Tel, pPaBHOMEPHOE
IBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE IBW)KEHHE, KoliebaTeabHoe
JIBIDKCHHUE (3aTyXamolIMe U BBIHYKJCHHbIE KOJICOAaHUs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTpa)XKeHHE 3BYKA, MPSIMOJMHEHHOE pacHpOCTpPaHEHUE, OTPAKEHUE U IPEIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTpPaKEHHUE CBETa, PA3lOoXKEHHe OeNoro cCBeTa B CIEKTP M CIOKEHHUE
CIIEKTPAJIbHBIX LIBETOB, JUCIEPCHUSl CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HHKHOBEHUE
JUHEWYATOrO0 CIEKTpa HM3IyYeHHUs) MO OMHCAHUI0 WX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTAHHOE (DU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBICHWE H3YUYEHHBIX (M3MUYECKUX SIBICHUN B OKpY)KalolleM Mupe (B ToM
ymciie (pU3MYECKHUe SIBICHUS B NMPUPOJE: NMPUIMBBI U OTJIUBBI, JBUKeHUE ruiaHeT CoHeyHon
CUCTEMBI, DPEAKTHBHOE JIBUKEHUE >KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
36MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 13XO, LBETa TeEJ, ONTHYECKHE SBICHUS B
npupoje, OMOJIOTMYECKOe JEHCTBUE BHIUMOIO, YIBTPA(UOIETOBOIO U PEHTTEHOBCKOIO
U3ITy4YeHUH, €CTECTBEHHBbIH pPAaJUOAKTUBHBIA (OH, KOCMUYECKHE JIy4d, PaTUOAKTHUBHOE
W3IIy4EHUE NPUPOJHBIX MHHEPAJIOB, ACHCTBHE PpAaJUOAKTHBHBIX H3IYyYEHHH Ha OpraHHU3M
4eJI0BEKa), IPU 3TOM MEePEBOIUTH MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIICTATH CYIIECTBEHHbBIE
cBOiicTBa (MpU3HAKK) PU3NYECKUX SBICHUI;

OIMMUCBIBATH H3YYCHHBIC CBOIMCTBA TE€l H (1)PI31/I‘—IGCKI/IG SABJICHUS, MUCIIOJIb3Yys (1)PI3PI‘—I€CKI/I€
BCIIMYHUHBI (cpean{s{ 1 MTHOBCHHAs CKOPOCTh TCJia ITPHU HEPABHOMEPHOM NBUXCHUHU, YCKOPCHUC,
NnNepeMCIICHUC, MyThb, YIJIOBAd CKOPOCTb, CHUJIa TpPCHUA, CHJIAa YIHPYTIOCTH, CHJIA TAKCCTH,
YCKOPCHUC CBO6OI[HOFO nmaacHusA, BEC TEjla, UMITYJBC TCJIa, UMITYJIBC CHIIbI, MCXAaHUYCCKasA
pa60Ta U MOIIHOCTb, MOTCHIHAJIbBHAA JSHCPIrUuA TCJa, MOAHATOrO0 HaAd MHNOBEPXHOCTHIO 3€MIIH,



MOTEHIMAIbHAS JHEPIUsl CXKATOW NPYXKUHBI, KNHETHUYECKas SHEPrUsl, IMOJHAasg MEXaHW4YecKas
DHEprusi, MEPUOJ M YacToTa KoJeOaHWi, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, I10Ka3aTeib IPEIOMIIEHUS CpEbl), IPU OMNMCAHWU IPABUIBHO TPAKTOBATh
bu3nyecKuil CMBICT UCHOIb3YEMbIX BEIMYUH, 0003HAUYEHUS U €IUHUIIBI (PU3MUYECKUX BEIHYUH,
HAXOJUTh (OPMYIIbI, CBSA3bIBAIONINE JAHHYIO (DU3UUECKYIO BEJIMYMHY C JPYTUMH BEIHMUYHWHAMU,
CTPOUTH TpapUKU U3YUCHHBIX 3aBHCUMOCTEH (PU3NYECKUX BEIHYNH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHUS U MPOIECCHl, HCHOJIb3ys 3aKOH
COXPAHEHHUs DHEPIUM, 3aKOH BCEMHUPHOIO TATOTEHUS, IMPUHLUII CYIEPIO3ULUN CUJI, IIPUHLHUII
OTHOCUTENIBHOCTH ['anunes, 3akoHel HBIOTOHA, 3aKOH COXpaHEHMS MMILYJIbCa, 3aKOHbI
OTP@XEHHUs U IIPEIOMIICHHs CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOIO U MacCOBOIO YHUCEN IIpU
SJICPHBIX PEaKIUsIX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTEeMaTU4YeCKOe BBIPAKCHUE;

OOBSACHATh (PU3MUYCCKUE IPOIECCHI W CBOWCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE CHUTYaIluil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUYMHHO--CIEACTBEHHBIE CBS3H, CTPOUTH
0o0BsicHeHHE M3 2—3 JOTMYECKHX IIaroB C OMOpOil Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3NUYECKHUX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peiaTh pacy€THbIe 3a1auu (ONUparorecs Ha CUCTEMY U3 2—3 ypaBHEHUN), UCIIONB3YS 3aKOHBI
U (QOpPMYIIBI, CBSI3bIBAIOIIME (U3UYECKHE BEIUYMHBI: HAa OCHOBE AaHajIM3a YCIOBHS 3aJadu
3alMChbIBaTh KPATKOE YCJIOBME, BBIABIIATH HEJOCTAIOIIME WJIM M30BITOYHBIE JaHHbIE, BHIOMPATh
3aKOHBI M (OpPMYJbl, HEOOXOMUMBIC Ui PEIICHUs, MPOBOAUTH pacuéThl U OICHHUBATH
PEATMCTUYHOCTD MOJYYSHHOTO 3HaYCHUS (PU3NYECKON BETUUHHBI;

paciio3HaBaThb HpO6J'IeMBI, KOTOpPBIC MOKHO PCHIUTL IIPH ITOMOIIH (1)I/I3I/I‘I€CKI/IX MCTOAOB,
HCIIOJIB3YS OIMMCAHUC HCCICAOBAHHA, BBIACIATH IPOBEPACMOC IMPCAMNOJIO0KCHUC, OLCHUBATH
MMPaBUJIIBHOCTL TIIOpAAKa TIIPOBCACHUA MCCICAOBAHUA, MO€JIaThb BbIBOABI, HWHTCPHPCTUPOBATH
PE3yIbTAaThI Ha6HIO,HCHI/II>’I U OIIBITOB,

IPOBOAMTH OMBITHl MO HAOMIOJEHUIO0 (U3NYECKUX SBJICHUN WM (PU3NYECKUX CBOICTB Tl
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUS HSHEPrUH, 3aBUCUMOCTH IMEpHOja
KoJie0aHUi MPYKUHHOTO MasiTHUKA OT MacChl TPy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMILTUTYIBI MaJbIX KoJIeOaHUH, PSIMOJIMHEWHOE pacipoCTpaHEHUE CBETAa, PassIoKEHHE Oesoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300paKEHUs B IJIOCKOM 3€pKajie U CBOMCTB M300paKEeHUS
npeaMeTa B cCOOMparoiieit TH3e, HA0MI0ACHNEe CIUTONIHBIX U TUHEHYaThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO HAOOpa 000pYAOBaHMUS, OMUCHIBATH X0/
OTbITA U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

MPOBOAMTH MPHU HEOOXOIMMOCTH CEPUI0 NPSMBIX H3MEPEHM, ONpejeNsis cpelHee 3HaueHue
u3MepsieMoil BennuyuHbl ((POKycHOE paccTosHME coOHparoledl JUH3bI), 00OOCHOBBIBATH BBHIOOP
crioco0a u3MepeHus (M3MepUTEeNHLHOr0 Ipudopa);

IIPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEN (DHU3MUECKUX BEIMYUH C MCIOJIB30BAHHEM MPSMBIX
U3MEpeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBWKEHHUU 0e3 HayaJbHOH
CKOpOCTH, NepHoja KojaeOaHHi MaTeMaTHYeCKOTO MasgTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTjia
OTpaXeHMsI CBETa OT yrja MaJeHus M yrja NpeJoMJIeHUS OT yIyia MaJeHus): IJIaHUpOBaTh
UCCIICIOBAaHHUE, CaMOCTOSITEIbHO COOUPATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTAThl MOJYy4YEeHHON



3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAC TaOmui U TpaduKoOB, AENaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEI0BAHMUS;

MIPOBOANTH KOCBEHHBIC M3MEPECHUS (U3MUECKUX BEIMYUH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tela
IpH PaBHOYCKOPCHHOM JBMKCHHH, YCKOPEHHE CBOOOIHOIO MaaeHUs, JKECTKOCTh MPYKHUHEI,
KOA(p(GUIMEHT TPEeHMsI CKOJIbXKEHHs, MeXaHudeckas paboTa M MOILIHOCTb, YacTOTa M IMEPHOJ
Koje0aHUN MaTeMaTHYeCKOro U MPY>KUHHOTO MAasTHUKOB, ONTHYECKas Cujia coOuparoiei
JUH3bI, PAJUOAKTUBHBIA (OH): TUIAHHPOBATH H3MEPEHUs, COOMpPATh SKCHEPUMEHTAIBHYIO
YCTaHOBKY U BBITIOJIHATh U3MEPEHUS, CIEAYys MPEJI0KEHHON HHCTPYKIIMHU, BEIYUCIIATH 3HAYECHUE
BEJIMYMHBI M aHAJIM3UPOBATh IMOJYYEHHBIE PE3YNbTaThl C YYETOM 3a/laHHOM MOTPEIIHOCTH
W3MEPEHHUI;

coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

pa3indaTb OCHOBHBIC IIPpHW3HAKKW M3YYCHHBIX (bI/ISI/ILIeCKI/IX Moz[eneﬁ: Marc€pualibHasd TOYKa,
a0COJIFOTHO TBépI[OC TCII0, TOYEUHBIM MCTOYHHUK CBCTA4, J1y4, TOHKAad JIMH34, [IJIaHETapHasdA MOACIIb
aToOMa, HYKJIOHHAasg MOACJIb aTOMHOI'O SApa,

XapaKTepU30BaTh MPHUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMICTB C
OMOpol Ha WX ONUCAaHUS (B TOM YHCJE: CHUAOMETp, NATUMKU IOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakKeTa, 5XO0JIOT, OYKHW, IEepUCKol, ¢oToanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHMS O CBOMCTBAX (DU3MYECKHX
SIBIICHUI U HEOOXOMMbIe (PU3MUYECKIE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl M CXEMATHYHBIC PHUCYHKH M3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
W3MEPUTEIIBHBIX MPUOOPOB M  TEXHOJOTMYECKUX IIPOIIECCOB TMPH pEHICHUU Y4eOHO--
NPAaKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBI ISl IOCTPOCHUS U300paKEHUH B TUIOCKOM 3epKajie U
coOuparoIe JT1H3E;

OPUBOANUTE MpPUMEpPHI (HaXOOUTh MH(OpMAIUIO O MpUMepax) MPAKTUYECKOrO HCIHOJIb30BaHMS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON *KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npuOopaMyl W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/0POBbS U COOJIOJAEHHUS HOPM
HKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOLIEHN Cpelie;

OCYIIECTBIISATh MOUCK MHGOPMAIMU (PU3NYECKOTO cojepkaHus B MHTepHETE, CaMOCTOSITEIHHO
dbopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh MYTH OMPEIENICHUs TOCTOBEPHOCTH MOIYyYEHHOM
uH(pOpPMaIIMK Ha OCHOBE UMEIOIINXCS 3HAHUH U JOTIOJIHUTENbHBIX HCTOUHUKOB;

UCMOJIb30BaTh MpPU BBIINOJIHEHUH Y4YEOHBIX 3aJaHUH HAy4YHO--TIONYJSIPHYIO JIMTEPaTypy
(Gu3nMUecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(GOpPMAlUKM W3 OAHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/aBaThb COOCTBEHHbIE NMUCHbMEHHBIE W YCTHBIE COOOIEHUS Ha OCHOBE HH(OpMaMM U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOrO coJepKaHMs, MyOJIUYHO MPEACTABIATh PEe3yJbTaThl
IIPOCKTHOM WJIM MCCIIENOBATEIbCKOW JEATEIBHOCTU, IIPU O3TOM TIPAaMOTHO HCIIOJIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapaTt u3y4aemoro pasjesna (U3HKH U COPOBOXK/IATh BBICTYIIJICHHE
MIPE3CHTANMEH ¢ YIETOM OCOOCHHOCTEN ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NnporpaMMbl Beero Konrposbnbie IlpakTuueckne ofpasoBaresibHbIE
padoThI padoThI pecypcebl
Pa3nes 1.®Pusuka u e€ posib B IO3HAHMHN OKPY:KAKOIIEro MUpa
bubmuorexa [JOK
11 o - 2
VISHIEA * Hayka © TpHpoAe 0 0 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
1.2 o 2 0 0
VISHTHCCICHE BEMITHHAL https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 E i 2 0 1
CTECTBEHHOHAyYHbI METO/ IO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3pnen 2.11epBoHayanbHbIe CBEACHHS O CTPOCHHH BelleCTBA
bu6mmoreka [JOK
2.1 1 1
(Tpoerine peliiecTsa 0 https://m.edso00.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 0 1 bu6mmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK

2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBA 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pa3nen 3./IBukenne u B3aumMo/ieiicTBue e
bubmuoreka [JOK
1 M
3 CXAHHHICCROE ABHACHHC 3 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.2 HMrepuns, macca, Ii0THOCTS 4 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 .B 14
Cuma. Bugst cut https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4./laBjieHue TBEPABIX TeJl, )KUAKOCTEH 1 ra3o
41 Hasnenue. [lepenayua gaBiaeHus: TBEPIABIMU 3 bubnunoreka [JOK
' TeJIaMH, KUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2
Jlapiierne xuakocth > https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 A 6
TMOC(epHOE 1aBIeHne https://m.eds00.ru/7f416194
44 JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 bubnmoreka [JOK

B HUX TECJIO

https://m.edsoo.ru/7f416194
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Wroro no pazueny 21
Pa3nes 5.PaGora 1 MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabora 1 MompoCT: 3 0 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
2 I1 1
> POCTRIC MEXAHHIMEL > 0 https://m.edso00.ru/7f416194
bubmuoreka [JOK
>3 Mexaireckas SHepris 4 1 0 https://m.edso00.ru/7f416194
Htoro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 15
8 KNIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No /11 HaunmeHnoBaHMe pa3je/ioB U TeM (uu¢posBbIe)
) NporpamMmMbl Beero Kontpoabsnbie IIpakTuyeckue o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypenl
Paszpnen 1. TennoBblie siBieHust
. bubnmoreka [JOK
1.1 CtpoeHue u CBOICTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK

12 Tenonsie npotecc! 21 > https://m.edsoo.ru/7f4181ce
Wroro no pazueny 28
Pa3nen 2.9/iekTpryecKe 1 MATHUTHBIE SIBJIE€HUSA
51 DINIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 1 bubnnoreka [JOK
' UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIM 27EKTPUUYECKUN TOK 20 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [IOK
23 MarHiTHbIe SBICHIs 0 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 IICKTPOMATHHTHAS HH YKL 4 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14.5



https://m.edsoo.ru/7f4181ce
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9 KVIACC

KosuuecTBO 4acos DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (undposbie)
) NporpamMMbl Beero Kontposabnbie IlpakTuueckne ofpasoBaresibHbIE
padoThI padoThI pecypchl
Pasznea 1.Mexannuyeckue siBJeHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' ONMUCaHus https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 2 1
3auMoJieHcTBIe Tl 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1. 1
3 3axombt coxpanennus 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznen 2.MexaHn4yeckue Ko0J1e0aHUA H BOJTHBI
bu6mmorexa [IOK
2.1 MexaHuueckue KoJieOaHus 7 0 3 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M ) 1
CXAHWHCCKHUE BOMHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3zgen 3.2/iekTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

DJIEKTPOMArHUTHOE MOJIE U bubnmoreka [JOK
3.1 6
AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4.CBeToBbIe IBJEHHS
4.1 3aKOHEI pacIIpOCTPAHEHHUS CBETA 6 bubnmorexa LHOK
' paclipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI 0 6
HH3DL H OTITHHCCKHE TIPHOOPHI https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.3 P 3
a370EHHE DENIOTO CBETA B CICKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBaHTOBBIE SIBJICHUSA
51 Hcnryckanue ¥ OIOMICHUE CBETA AaTOMOM 4 bubmmorexa LHOK
' Y m https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.2 CTpoeHue aTomHOro sjpa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3zgea 6.I1oBTOPUTEILHO-0000 1AM MOYJIb

[ToBTOpenue u 0000IIEHUE CONEPIKAHUS bubmmoreka [IOK
6.1 9 2
Kypca pusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
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