JIEHUHT PAJICKAS OBJIACTh
JIYKCKU MYHULIMITAJIBHBIN PAIOH
MyHuuunaiabHoe 001eo0pa3oBarejibHOE yYpexKIeHHe
«ToaMaueBckasi cpeaHsisi 001ieo0pa3oBarebHasi IIK0JIa
uM. I'epost CoBerckoro Corosza U.HU. IIpoxoposa»

PACCMOTPEHA YTBEPXJEHA

Ha 3aceJaHuu [Tpuxkazom Ne 71 ot 26.08.2024
[I€arOrH4e€CKOT0 COBETA

npotokoia Ne ot 26.08.2024

COI'TTACOBAHA

¢ YIpaBIISIIOIIUM COBETOM
MOY «TonmaueBckas
CPEIHSIS LIIKOJIa»
ITpotokos Ne 1 ot
26.08.2024

PABOYAA INTPOT'PAMMA

10 OU3NKE

(yxa3aTp yueOHBIH MPEeAMET, Kypc)

YpoBeHb 00pa3zoBaHus (KjIacc) OCHOBHOE ob1ee, 7 - 9 kiacchl
(HaganbHOE O0IIEee, OCHOBHOE 0OIee 0Opa3oBaHUe C YKa3aHHEM KIIACCOB)

KomnuectBo yacoB 235

Yyurenn JleouTreBa Hanexxma MuxaiiioBHa

[Iporpamma pazpaborana Ha ocHoBe DOII OO0, yTBepKAEHHON TPUKA30M
Munucrepctsa npocemienust Ne 370 ot 18.05.2023 u PI'OC — 2021,
yTBepskieHHOTO npuka3zom Ne 287 ot 31.05.2021

n. TonMmaueBo
2024 ron



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmy mpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (¢u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCS W OpraHu3aluio H3ydyeHUs (U3HKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO k mniIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIIPEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.
[Iporpamma 1o ¢u3MKe YCTaHABIMBACT pacHperesieHHe ydyeOHOro MaTepualia 1o rojaam
o0ydeHust (1Mo Kjiaccam), MpenjgaraeT NPUMEPHYIO TOCIIEIOBATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpKaHUS U Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYarOINXCS.
OwusmKa SABIAETCS CHCTEMOOOPA3yIOUINM ISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB,
MOCKOJIbKY (hpr3MUecKre 3aKOHBI JIeKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEIOCTaBIsieT HaumOojee siCHble O0pa3ibpl MPUMEHEHHs HAy4HOTO MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OnHa W3 TIIAaBHBIX 337a4 (U3UYECKOro 00pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTHM U HUHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE MIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHMS;
® HHTEPHpPETUPOBATH JAaHHBIE W KCIOJIB30BaTh HAy4YHBIE JOKA3aTeNbCTBA IS
MIOJTyYEHUS BBIBOJIOB.
[lenn usyuyeHus: (U3MKKM HAa YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUs OMNPEIEIICHBI B
Konuenmuu npenogaBanus yuyebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®@enepauuu, peaqu3ylOIUX OCHOBHBbIE 00I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepkA€HHON pemeHneM Kosermn MunncreperBa mpocsemenus Poccuiickont denepanuun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyyenus pu3nKku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydaroluxcs K HAy4HOMY H3YYEHHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHUA U (HOpMUPOBaAHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHUs] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O POIM (PU3UKH JUISL pa3BUTHS JIPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHII;



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaTIbLHON
JIeSATeTLHOCTH, CBSI3aHHOM ¢ (PM3MKOM, IMMOJATOTOBKA K JAJIbHEHIIIEMY O0yUYEHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e [puoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIUIOBBIX, AJIEKTPUUECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;

e nmnpuoOpeTeHHe YMEHUH ONUCBHIBATH M  OOBSACHATH (PUIWYCCKUE SIBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaOIIOAaTh MPHUPOJHBIC SBJICHUS U  BBIIOJHATH  OMBITHI,
nabopaTtopHble pabOTBl U HKCIEPUMEHTAJbHBIE HCCIIEIOBAaHUS C HCIOJIb30BAHHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e ocBoeHHE NPUEMOB PabOTHl ¢ HMH(OpManHel (U3NYECKOTO COAEp)KaHUs, BKIIIOUYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3HKH, aHATU3 W KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIli YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs

oTBoaMTCS 235 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJlacce — 99 4acoB (3 yaca B HEJIEIIO).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u e€ posb B IO3HAHUM OKPY/KAIOLIEro MUpa.

®uznka — Hayka o npupoze. SBneHus npuponabl. PU3NYECKUE SBICHUSA: MEXaHUUECKHE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs U3mMepeHuil. MexayHapoaHasi CHCTEMa €IMHHLL.

Kak ¢u3uka m npyrue ecrecTBeHHble HayKd H3y4yaroT MpHpo]y. EcTecTBEeHHO-Hay4YHbBIH
METOJl TO3HaHMs: HaOJI0JEHHE, IOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIIEPUMEHT M0 TMPOBEpKE THUMOTe3, OOBsCHEHHEe HalmogaeMoro ssieHus. OmnucaHue
(bU3NUECKUX SBICHUH C ITOMOIIBIO MOJIETEH.

Hemoncmpayuu.

MexaHnnueckue, TErIoBbIe, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

Ouznyeckue MpuUOOPHl U Mpolenypa MNPSMbIX H3MEPEHUH aHaAJOTOBBIM M LU(POBBIM

npubOpoOM.

Jlabopamopuwvie pabomoi:

1. «Onpenenenue HeHBI IeIeHUs MKAbI U3MEPUTEIHLHOTO IPUOOpa ¥ U3MEPEHUe 00bEMa
KUIKOCTIY.



Paszgea 2. [lepBoHayaibHbIE CBEJCHUA 0 CTPOCHHUHU BelleCTBA.

CTpoeHHe BeIIECTBA: aTOMbl W MOJEKYIbl, MX pa3Mepbl. OMBITH, JIOKA3bIBAIOIINE
JIMCKPETHOE CTPOCHHUE BEILIECTBA.

JIBukenue yacTul] BemiecTBa. CBsi3b CKOPOCTH JBUIKEHMSI YaCTHUI[ C TeMIIEpaTypOu.
bpoynosckoe nBuxkenue, auddysus. BzanmonelicTBue dYacTuIl BEIIECTBA: MPUTSDKEHHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, IKHIKOCTEH ©  TBEPABIX
(kpucTayminyeckux) Teia. B3auMOCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUIKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBneHUl, OOBACHSIONIMXCS NPUTSDKCHUEM WM OTTAJKUBAHUEM YaCTHII

BEIIIECTBA.

Jlabopamopnwvie pabomot.

2. «Ompenenenue pasMepoB Manbix Teil. OLEHKAa JuaMeTpa aroMa METOIOM psaoB (C
HCIob30BaHueM (pororpaduii)».

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBIe TeJl.

Mexannueckoe IBUXKEHHE. PaBHOMEpHOE U HepaBHOMEpHOe JBHkKEHHE. (CKOpOCTb.
Cpenssisi CKOpOCTb IIPM HEPAaBHOMEPHOM [JBIKEHUHM. PacuéT myTM M BpeMEHM [BHIKEHUS.
PaBHOYCKOpEHHOE IBUKEHUE. Y CKOPEHHUE.

SlBnenve wHepnuu. 3aKOH WHEpIUU. B3aummonelcTBue TeNl Kak MpPUYMHA U3MEHEHHS
CKOPOCTH JBHXK€HHMsS Tel. Macca kak mepa uHepTHocTH Tena. IlnotHocTs BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEIIeCTBA.

Cuna kak XapakTepucThka B3aumojeiicTBus Tten. Cunma ynpyroctd u 3akoH ['yka.
W3mepenune cuiibl ¢ MOMOUIbIO JUHAMOMETpa. SIBieHue TAroreHuss u cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec Ttema. HeBecomocTs. CinojkeHue cHil, HanpaBJICHHBIX I10
onHOI npsmoii. PaBHozelcTByronas cui. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.
HaGnronenne MexaHM4ecKoro ABMXKEHHS Tela.
H3mepenne CKOpOCTH IPSMOJIIMHEUHOTO IBUKEHHUS.
Habmronenue sBjaeHs] UHEPIUH.
Habumonenre n3aMeHeHus: CKOpoCTH MPU B3aUMOJIEHCTBUU TEJl.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEI.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlabopamopnwvie pabomot:
«3MepeHne Macchl Tella Ha PhIYaXHBIX BECAX).
«M3mepenne o0bemMa TBEpJOTO Teay.

«OnpeneneHI/Ie IIIIOTHOCTHU TBép}IOFO TCa».

S

«HMccnenoBanne 3aBUCUMOCTH CWJIBI YIPYTOCTH OT YJ/UIMHEHUs IpYXHUHBL. M3Mepenue
JKECTKOCTHU MPYKUHBD».

7. «'pasyupoBaHKe IPYKUHBI U U3MEPEHHUE CHIT TUHAMOMETPOMY.



8. «UccnemoBaHue 3aBHCHMOCTH CHIIBI TPEHUS CKOJBXEHHUS OT CHIIBI HOPMAaJIbHOTO
JIaBJICHUS U IUIOAU TOBEPXHOCTID)

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUEHU JaBieHus. JlaBienue ra3a. 3aBUCUMOCTh
JaBjieHus ra3a oT 00béma, Temneparypsl. [lepenaua naBnenust TBEPAbIMU TeAMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [TneBmMarnueckue MamuHbl. 3aBUCMMOCThH JABJICHUS KHIKOCTH OT
rnyounsl.  ['mapocratuueckuit  mapamokc. CooOmaromecss cocyabl. [ 'uapaBiudeckue
MEXaHU3MBI.

Atmochepa 3emnm u atmocdepHoe naBieHue. [IpuyuHBI CYIIECTBOBAHUS BO3IYLIHOM
o6omoukn 3emiu. Onbir Toppuyennu. M3mepenue aTtmochepHOro naBlieHHs. 3aBUCHUMOCTH
atMoc(epHOro MJaBJIeHHS OT BBICOTHI HaJa YpoBHeM Mops. I[Ipubopsl nmns u3MepeHus
aTMoc(hepHOTro JaBICHMS.

JleiicTBHE KUIKOCTH U ra3a Ha MOrpyXEHHOE B HUX TeJo. BeITankuBaromias (apxume0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHuUs: KUIKOCTHIO U ra30M.

CooOmaromuecs cocyabl.

I'mnpaBinyeckuii npecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTH Tesla U IUIOTHOCTH

JKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM dKUJKOCTH.

VYcnoBue miaBaHus TEN: TJIaBAaHUE WK MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOIIICHUS

IJIOTHOCTEN Tea U KUJIKOCTH.

Jlabopamopuvie padomol u onvimel.

9. Msyuenue BBITANIKMBAIOMIEH CUIIBL, AeHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B HKHIKOCTD.

10.((BBI$[CHCHI/IC YCHOBI/Iﬁ IIJ1aBaHUA TCJI B dKUIAKOCTH)).

Pa3nea 5. PaGora n MoHOCTDh. JHEprus.

Mexanunueckas padbota. MoIHOCTb.

[TpocTble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IJIOCKOCTb. [IpaBuiio paBHOBecHs
pbruara. IlpumMeHeHne mpaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuyeckas sHeprus. KuHermueckas W TmOTeHIManbHas dHeprus. [IpeBpaiieHue
OJIHOTO BUJIa MEXaHUYECKON SHEPTUU B JPYTOi. 3aKOH COXPAaHEHUS DHEPIMH B MEXAHUKE.

Hemoncmpayuu.

[TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimol.

11. «BrisicHeHune ycnoBHs PaBHOBECHUS PhIYaray.

12 .Mzmepenue KI1JI HaKJIOHHOM MIOCKOCTH.



8 KUIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OcHOBHBIE I0JIOKEHUS MOJIEKYJISIPHO--KUHETUUYECKON TEOpUU CTpOeHUs BeulecTBa. Macca
M pa3Mepbl aTOMOB M MOJEKyJI. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE ITOJIOXKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU TEOPHH.

Mopnenu TBEPIOTO, )KHUJIKOTO B Ta3000pa3HOTO COCTOSHUH BelecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TEJl HA OCHOBE TIOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CMauuMBaHWE M KanWULIpHbIE sBIeHUs. TeruioBoe
pacUIMpEeHNE U CKaTHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABW)KCHHUS YaCTHIIL.
Buyrtpennsst aHeprusi. CrnocoObl W3MEHEHHs BHYTPCHHEW OJHEPruM: TeIvlonepenaya u
coBeplieHue padboThl. Buapl Teronepenaun: TeriIonpOBOAHOCTh, KOHBEKIHUS, H3ITYyYECHHUE.

KonuuecTBo TEemioThl. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OarnaHca. [InmaBneHue M oTBep/ieBaHHE KPUCTATUTMYECKUX
BEIIECTB. YJelbHas TemioTa rasieHusa. [lapooOpasoBanue u konjaeHcauus. Hcmapenue.
Kunenue. YnenbHas Ttemnora mapooOpa3oBaHHs. 3aBHUCHMOCTh TEMIIEPATypbl KHIIEHUS OT
aTMoc(hepHOro JaBICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPaHMUSL.

[Tpunnuner pabotel TeruoBblx aBuratenei KIIJ[ TemmoBoro asuratens. TemioBbie
JIBUTATEIM U 3alIUTa OKpY>KaroLel Cpeibl.

3aK0oH COXpaHEHUs U IIPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
Halmronenue siBeHnit cMauyuBaHUs M KalTWJUTSIPHBIX SIBJICHUH.
Hab6mronenue TeniaoBoro pacuimpeHus Tel.
V3meHeHune AaBlieHus ra3a Mpu U3MEHEHUU 00bEMA U HAarpEeBAaHUU W OXJIAXKICHHH.
[IpaBuna n3MepeHus TeMiepaTypsbl.
Buael renionepenaun.
Oxnaxk/IeHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habnronenue xunenus.
. HabGnroeHne mocTossHCTBa TEMIEpaTyphl IPHU TUTABICHUH.
13. Mojenu TEIIOBRIX ABUTATENEH.
Jlabopamopuwvie pabomur:
1. HccnenoBanue siBIIeHHs TETNIOOOMEHA MPY CMENTUBAHUH XOJIOAHOW U TOPSYEH BOJBI.
2. OmnpeneneHue yaelIbHON TETNTIOEMKOCTH BEIIECTBA.
3. Ompenenenre OTHOCUTENHHONW BIAKHOCTH BO3AyXA.

©CooNoOR~LDE

e
N P O

Paszpnen 7. diekTpudeckue 1 MAarHUTHBIE SIBJICHHS.

Onexktpuzanus Ten. JlBa poja IJEKTpUYECKUX 3apsaoB. BzanMopelicTBue 3apsKEHHBIX
ten. 3akoH Kyrona (3aBUCHMMOCTb CHJIBI B3aUMOJCHCTBHS 3apsDKEHHBIX Tell OT BEJTUYMHBI
3apsI0B U PaCCTOSTHUS MEXy TEIAMH).



OnekTpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cunma Toka. OnekTpuuyeckoe HampsbkeHue. ColnpoTHBICHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MarHMTOB. MarHuTHoe moJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i ®Ku3HU Ha 3emiie. OnblT Dpcrena. MarHutHoe 1osie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIEeKTpOMarHuToOB B TEXHUKE. J[€iCTBME MArHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO Toka. lcnonb3zoBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] SIEKTPUYECKON HHEPruu. DIIEKTPOCTAHLIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMNA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsIIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUUecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctat u Mara3uH COnpOTHBJIECHUM.
. B3aumozeiicTBre TOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMAarHur.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJICHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEPATOP MOCTOSHHOIO TOKA.
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Jlabopamopnwvie pabomot.

4. COopka DJNEKTpUYECKOM IeNmd U HU3MEpPEeHHe TOKa B €€  Pa3iMYHbIX
Y4aCTKaXIIOCTOSTHHOTO TOKA.

H3mepenne HanpsKeHUs Ha Pa3IMYHbIX ydacTKax HEenu.

PerynupoBanue cuiibl TOKa PEOCTaTOM.

OrnpezenieHre CONPOTUBIICHUS IPOBOJHUKA MPU TTOMOIIU aMIIepMETPa U BOJIbTMETPA.
N3yuenue napajijieibHOTO COEIMHEHUSI IIPOBOAHUKOB.

© oo No O

Omnpenenenne pabOTHl U MOLUTHOCTH 3JIEKTPUUECKOIO TOKA B JIaMIIE.
10 W3yueHue sBICHUS 3JEKTPOMAarHUTHON UHIYKIUH.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHWYECKOrO JBHKEHHs. PaBHOMEpHOE mpsAMoNMHENHOEe nBMKEeHME. HepaBHOMepHOE
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHas CKOPOCTh Tejla P HEPAaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsiMoirHEHOe aBmkenne. CBoboaHoe nagenue. OnbIThl
lanunes.

PaBHOMEpHOE NBIKEHUE MO OKpYKHOCTH. [lepuoa u dactora oOpamieHus. JluHeHas u
YIJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

ITepBoiii 3akon Herotona. Bropoit 3akon Hptorona. Tpetuit 3akon Herorona. Ilpunimn
CYNEPIIO3UIUHU CHUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUSI CKOJIBKEHHUS, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TMaJeHUS.
JBuxenune 1aHer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
IIEepPErpy3KH.

PaBHOBecue maTtepuanbHON ToukH. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpOTO Tena
C 3aKpEIUIEHHON OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsDKECTH, ynpyroctH, TpeHus. CBs3b
sHepruu u paboTel. [loTeHHManpHas SHEprus Teia, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxxaroil npyxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HaOnronenue MEXaHUYECKOTO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTeH W TPACKTOPHI ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pPa3HBIX TEII OTCUETA.

H3mepenne CKOPOCTH U YCKOPEHHUs NPSIMOIUHENHOTO ABUKCHUS.
HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHUS.
Habmroienue nBH>KeHuUs Tella o OKPYKHOCTH.

o 0k~ w

Hab6nronenne MexaHW4eCKUX SBJIICHUM, MPOUCXOSAIINX B CUCTEME OTcuéTa «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENFHO KabuHeTa (PU3HKH.
3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.
Hab6nronenue paBeHCTBA CHJT TIPU B3aUMOJCHCTBUH TE.
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9. M3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Iepenaya umnysbca Mpyu B3aUMOJICHCTBUHU Tell.

11. [Ipeo6pa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaHenue UMIysabCca IpU HEYIPYTrOM B3aUMOIEHCTBHH.

13. Coxpanenue uMiysabca Ipyu abCOJIIOTHO YIIPYrOM B3aUMOJEHCTBUY.

14. HabGumtoieHne peakTUBHOIO JBUKEHMUSL.

15. CoxpaHeHue MeXaHU4ECKOW SHEPTUU NPU CBOOOIHOM I1aJICHUU.

16. CoxpaHeHue MeXaHUYECKON 3HEPTUH MIPU JBMXKEHUH TeJla 0] IeHCTBUEM NPY>KUHBI.
Jlabopamopnuvie pabomot:

1. HccnenoBanue paBHOYCKOPEHHOT'O ABIKEHHH 0€3 HaYaJIbHON CKOPOCTH.
2. Omnpenenenue k03 PUIMCHTA TPEHUS CKOIHKCHUS.

3. Ompenenenue KECTKOCTU MPYKUHBI.

Pa3zgen 9. Mexannueckue KoJe0aHus ¥ BOJIHBI.

KonebarenpHoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWH: TEPHOMA, YacToTa,
aMIuTyna. MaremartudecKuidl W NPY)KMHHBIA MasTHUKW. lIpeBpamieHune >sHepruu Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojiebaHus. BoiHyxeHHble koneOaHus. Pe3oHanc. MexaHuuecKue BOJIHBI.
CaolicTBa MexaHn4eckux BoJiH. [IposiosibHbIE U onepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenune xonebanuil Ten noj 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.

Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaO0nroneHue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

PacnpocTpanenue mpoAoibHbIX U TONEPEYHbIX BOJIH (Ha MOJEIN).

Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopuwvie pabomur:

4. WccnenoBaHue 3aBUCHUMOCTH NepHOa KoJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIMHBI HUTH.
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Paznen 10. DiekTpomMarHuTHOe 1oJie M 3JeKTPOMATHUTHbIe BOJHBbI. CBeTOBbIE
SIBJICHH .

MarnutHoe mone. JlelicTBME MarHUTHOrO TMOJsT Ha TMPOBOAHUK C  TOKOM.
DNEeKTpOABUTATENh TMOCTOSTHHOTO TOKa. Vcmonb3oBaHuE SJEKTpOABUTATENIEH B TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  @apaned. SIBieHne HNeKTpOMAarHUTHOM uHAyKuMH. I[lpaBuno Jlenna.
OnekrporeHepatop. CrnocoObl TOMyYEHHUS DIIEKTPUYECKOW SHEPruu. DIEKTPOCTAHIIUK Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

DIEeKTPOMarHuTHOE TIOJie. DJIEKTPOMAarHWTHBIE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJH. Mcronb30BaHue 3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.

DJIeKTpOMarHuTHas Tmpupona cera. CKOpOCTh cBeTa. BOJHOBBIE CBOMCTBa CBETA.
Paznoxenune Gemoro cBera B crektp. Omnbitel HptoToHa. CrokeHHE CIEKTPAIBHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.



CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BouiHOBBIE CBOMCTBA CBETA.
Pa3znosxenue Genoro cBera B CIEKTP.

Mo

[Tomyyenue 6emoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnwvie padbomot u onvimeol.
5. Hzyuenue siBneHUs 31EKTPOMArHUTHOW MHIYKIUU.

Pa3nen 12. KBanToBble iBJI€HUS.

Oneitel Pe3epdopaa u minanerapuas mojaenb aroma. Mozenb aroma bopa. Mcnyckanue u
HOTJIONIEeHNE cBeTa aTOMOM. KBaHThI. JInHeyaThie ClIEKTPHI.

PagunoaktuBHOCTE. Anbda-, Oerta- u ramma-usznydeHus. CTpoeHHE aTOMHOIO sijipa.
Hyknonnas mogmens aromHoro sigpa. M3otomsl. PaagnoaktuBHble npeBpamenus. llepuon
noJIypacnaaa aTOMHBIX sJiep.

SnepHble peakuuu. 3aKOHBI COXpaHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCEN. DHEPIHUsl CBSI3U
aToMHbIX sifep. CBsi3b mMaccel W SHepruu. Peaknuu cuHTe3a W AeneHus snaep. VcTouHuku
sHeprun CosHIA U 3BE3 .

Snepnas snepretuka. JIeiicTBUA pagMOAKTUBHBIX U3IYYEHUH HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpbl U3JIYy4eHHS U TIOTJIOMIECHUS.

CrexTpsl pa3TuYHbIX Ta30B.

CnexTp Bopopo/a.

Habmronenue TpekoB B kamepe BunbcoHa.

Pabota cuéTunka HOHU3UPYIOIIUX U3TYUCHUM.

Perucrpanus nznydeHus: npupoAHBIX MUHEPAIOB U MTPOTYKTOB.

Jlabopamopnwvie pabomot u onvimel.

6. HaOmroneHue CIUIONIHBIX U TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

7. WccnenoBaHue TPEKOB: M3MEPEHHWE HHEPTUM YACTHUIBI MO TOPMO3HOMY MyTH (IO
¢dororpadusm).

8. Hsyuenwue neneHus sapa aroma ypaHa mo gororpaduu TpekoB

ISR

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpUTENBEHO--0000IIAOIINKA ~ MOAYJIb TPEAHA3HAYeH JUISl  CHUCTEeMAaTH3allui |
0000MIeHNsT IPEMETHOTO COJICPYKAHHSI M OTIBITA JIEITETLHOCTH, MPHOOPETEHHOTO MPH H3YYCHUN
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yJaroUIMXcsl, BHIOPABIINX ITOT Y4eOHBIN MpeaMeT.

[lpy wW3ydeHWUH [aHHOTO MOJIYJS PEATH3YIOTCS UM CHCTEMATH3HPYIOTCS — BUIBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX OOecreumBaeTcss JIOCTHIKEHHE TIPEJAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pE3yJIbTaTOB 00ydeHUs, (HOpMHUpPYETCs €CTeCTBEHHOHAyuYHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMS SBICHUH NPHUPOJIBI U TEXHHUKH,
OBIIQJICHUE YMEHHSMHU OOBSICHATh (QHU3MUECKUE SBICHHS, NPUMEHSS IONydeHHBIE 3HAHUS,
pemaTh 3aa4, B TOM YHCJIe KaYeCTBEHHBIC U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNHMAIBHO NEeSITeIbHOCTHBIM XapakTep JAHHOTO pasfelia peaau3yeTcs 3a c4ET TOro,
4TO 00y4arolrecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM IpeJIaraeTcst:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpY’KaroIIeH MPUPOIEC U OBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHbIE METO/bI MCCIEN0BaHU (PU3UUECKUX SBICHUI, B TOM YHCIe AT
IPOBEPKU TMITOTE3 U MOIYUYEHHUS TEOPETHUECKUX BBIBOJIOB;



00BACHATH HAay4YHBIC OCHOBBI Hanbosiee BaXKHBIX I[OCTI/I)KGHI/II\/'I COBpPEMECHHBIX TeXHOHOFHﬁ,
HAlmpuMep, MOPAKTUUCCKOrO MUCIIOJIb30BaHUA PAaA3JIMYHBIX HCTOUYHHUKOB OHCPIruM Ha OCHOBC
3aKOHa MPEBpaAlICHNA U COXPAaHCHUS BCEX N3BCCTHBIX BUAOB SHCPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:
1) maTprMoOTH4eCKOro BOCIIUTAHUS
[ mposiBJIeHHE HWHTEpeca K UCTOPUH M COBPEMEHHOMY COCTOSHHUIO POCCHUUCKOHN (hu3nueckoit
HayKH;
] IEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSM POCCUICKUX YUEHBIX --(DH3UKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
[J TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAUMMBIX M ITHYECKHUX
pooIIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM TOCTHKECHUN (DU3UKH;
[ ocO3HaHME BaKHOCTU MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B JESATEIILHOCTH YUEHOTO;
3) 3cTeTHYECKOro BOCIIUTAHMS:
[ BOCHPUSITHE ICTETUYECKUX KadecTB (PU3UYECKON HaAyKu: €€ TapMOHMYHOTO TMOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 IO3HAHMSA:
[J oco3HaHWE LIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOTO HMHCTPYMEHTa IO3HAHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONICH KYIbTYpPHI;
(] pa3BUTHE HAYYHOU JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON JESATEIbHOCTH;
5) popmupoBaHus KyJbTYpbl 310pPOBbSl U IMOLMOHAJIBHOI0 0JIArONOTYYHS:
[ oco3HaHHe LIEHHOCTH 0e30macHOro obpasa KH3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BXHOCTU TPaBHJI 0€30MIACHOTO MOBEACHUS HA TPAHCIOPTE, HAa JIOPOTax, C DIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBHUSX;
[J copMUpPOBAaHHOCTH HaBbIKa pedIeKCHUU, TPU3HAHKE CBOETO MpaBa HA OUIMOKY M TaKOTO K€
IIpaBa y Apyroro 4ejaoBeKa;
6) TpyaoBOro BOCIUTAHUSA:
[] aKTMBHOE y4yacTH€ B PEIICHHWU IMPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTEIIbHOI
OpraHM3aliu, ropoja, Kpas) TEXHOJIOIMYECKON U COLMaIbHON HANpaBIEeHHOCTH, TPEOYIOMNX B
TOM 4HcClie U GUNYECKUX 3HAHMIA;
] uHTEpeC K MPaKTUYECKOMY M3YyUEHUI0 Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOMH;
7) 3KOJIOTrMYECKOT0 BOCIIMTAHMS:
[J opueHTalMsi Ha NpUMEHEHUEe (U3MYECKUX 3HAHUN JUIs pelieHus 3a7ad B 00JacTH
OKpY’KaoIIel Cpefbl, INIAHUPOBAHUS TOCTYIIKOB M OLEHKHU MX BO3MOJKHBIX IOCIEICTBUN IS
OKPY>KaIOILEN Cpebl;
[J oco3HaHME INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;
8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOIHOM Cpelbl:
[ moTpeOHOCTh BO B3aUMOACHUCTBUY NPU BHITIOJIHEHUH UCCIEIOBAaHUNA U MPOEKTOB (HU3NUYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTb OMNBITY U 3HAHUSM JIPYTHUX;
] MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO e TEIbHOCTb;
[ noTpeGHOCTh B (OPMUPOBAHUYU HOBBIX 3HAHHIL, B TOM uncie GOpMYyIUPOBATH UEH, TOHATHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;
] ocozHaHue AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;
[J mIaHUpPOBAaHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA,



] cTpemileHHe aHAJIM3UPOBAaTh U BBIABIATH B3aUMOCBSA3H IMPUPOBI, OOLIECTBA U SKOHOMMKH, B
TOM YHCJIE C HCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUM;

[J OLICHKAa CBOMX JEWCTBUM € YYETOM BIUSHHS Ha OKPYKAIOIIYIO CpEAy, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyaromerocss OyayT cQopMUpOBaHbI MeTampeAMeTHbIe Ppe3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEJIbHBIC YHHBEpCAJbHbIC Yy4yeOHbIE JACHUCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble Jiornueckue aeiicTBuA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHHUI);
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KJIAaCCHU(PHUKAIIUU, OCHOBAaHUS 7151 0000IIeHus
U CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJISITH NIPUYMHHO--CJICICTBEHHBIE CBA3M IMPU HM3y4YEeHUM (PU3UYECKHUX SIBICHUN U
MIPOLIECCOB, JI€NIaTh BBIBOJABI C HCIOJB30BAaHUEM JIEYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKJIFOU€HHH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3NYECKUX BETUYHH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHOW (u3Mueckoil 3amauu
(cpaBHEHHE HECKOJBKUX BapUAHTOB peElICHUs, BHIOOpP HauOoyiee MOAXOJISIIETO C
y4€TOM CaMOCTOATEIbHO BBIIETICHHBIX KPUTEPHUER).

Ba3oBbIe nccienoBaTeLCKHeE 1eliCTBUA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNUS,

IIPOBOJIUTH IO  CAMOCTOSITEJIBHO COCTaBICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
¢bu3nueckuil FKCIepUMEHT, HEOOIbIIOE UCCIIeI0BaHUE (PU3NYECKOTO SIBICHUS;
OLICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, MOJYYEHHYIO B XOJ€
UCCIIEI0OBAHNS WIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMpPOBaTh  OOOOIIEHUS M BBIBOABI IO  pe3yjbTaTaM
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHeilee pa3BuTHE (GU3NUYECKUX MPOLIECCOB, a TaKXKe
BBIJIBUTATh MPEATOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Padora ¢ undopmanmeii:

OPUMEHATHh pa3jIMyHble METO/bl, HHCTPYMEHTHl M 3alpoChl MpPHU IMOHMCKE U OTOOpe
MH(pOpMallUU WIK JaHHBIX C YUETOM IpeIIoKeHHON yueOHO! (hr3nuecKoi 3aauu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3TUYHBIX
BUJIOB U (hOpM IpeICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMy MpeacTaBieHHUs HHGOpPMALUU U
WUTIOCTPUPOBATh peIlaeMble 3aJaud HECIOXKHBIMU CXeMaMH, AuarpaMMmaMmH, HHON
rpaduKoil 1 UX KOMOMHALUAMHU.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:



B Xoae OOCyXJIeHHus y4eOHOro Mmarepuaja, pe3yjibTaToB JabopaTOpHBIX padoT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI U BBICKA3bIBATH WJICH,
HalleJICHHbIE Ha PELICHUE 3aaull U MOAepKaHue 01aroXKenaTeIbHOCTH OOICHNUS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYTUX YYacCTHHKOB JHAaJora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO MO3UIINH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3YNbTaThl  BBIIOJHEHHOTO  (DM3MYECKOTO  OTBITA
(9KCIIeprMeHTa, UCCIIeIOBaHUSA, TIPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoi mpoOIemsr;

NPUHUMATh eI COBMECTHOW JEATeNbHOCTH, OpPraHMU30BBIBATh ACHCTBHA N0 €€
JOCTHXKEHUIO: PACIpesesIiTh PO, 00CYXKIaTh MPOLECCH U Pe3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTras KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAIpPaBJICHUIO U KOOPIUHUPYS CBOU JCHCTBUS C APYTHMMH YWIEHAMU KOMAaH/IBL;
OLICHMBATh KAueCTBO CBOETO BKJIaAa B OOMUI MPOAYKT IO KPUTEPHUSM,
CaMOCTOATENFHO COPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYallUsAX, TPEOYIOIUX sl PELICHUs
(bu3nyeCKUX 3HAHMI;

OpPUEHTHUPOBATHCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS peHIeHUN (MHIUBUAYaJIbHOE,
IPUHSTHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM pEHICHUS (PU3MUECKOW 3aaudl WM IUTaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEAIaraéMble BApUAHTBI PEILIEHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH €€ H3MEHEHMUS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAESITEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCII€ B XOJ BBIMOIHEHUS (PHU3HUUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, HM3MEHUBLIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUM;

CTaBUTh ce0s1 HA MECTO APYroro 4eloBeKa B XOJE CIOpa WIN JUCKYCCUU Ha HAYYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIMMOKY MNpHU peuieHHdn (GHU3NYECKUX 3agad WiId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO APYTOro.

HHPEAMETHBIE PE3YJIbTATHI

K xonuy oOyuenust B 7 Kjacce MpeIMEeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOIIUXCSl YMEHUI:



UCTOJIb30BaTh TOHATHS: (HU3MUECKHE M XUMHYECKHE SIBIICHHs, HaOIIOACHNUE,
9KCHEPUMEHT, MOJEIb, TUIIOTEe3a, CIUHULBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHHSI BellecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHHUECKOE
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHs,
paBHOAEHCTBYIOIas cuia, aedopMmanus (ynpyras, IUIAaCTHYECKasl), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnnyath siBiieHus (1udQysus, TEII0BOE IBUKEHHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBIUKCHHE, HEPAaBHOMEPHOE JIBJKEHUE, MHEPLUA, B3aUMOICHCTBUE TEJl, PABHOBECUE
TBEPABIX TEJI C 3aKPEIUVIEHHOM OCBIO BpalleHUsA, Iepelada JaBJICHHUS TBEPIAbIMU
TEJIaMU, JKUAKOCTSMH H ra3aMu, aTMOC(HEpHOE JaBJIeHUE, IIJIaBaHNUE Tell, TPEBPAIICHUS
MEXaHUYECKOM SHEpIrun) 10 ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBICHHE U3YyUEHHBIX (PU3MUECKUX SIBICHUM B OKPY>KaIOILIEeM MHpE, B
TOM 4yMcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJE U
TEXHHMKE, BJIMSHHUE aTMOC(EPHOrO AABJIEHUS HA YXUBOM OpraHusM, IJIaBaHUE pbIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOIUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHUs, JaBJIEHUE
(TBépmOrO TENa, KUAKOCTH, Ta3a), BBITAIKMBAIOUIAs CWJIA, MEXaHWYecKas padora,
MOILIHOCTb, IUIEYO CHJIBI, MOMEHT CHWJIbI, KOX(QQHUIMEHT IO0JIE3HOT0 JeHcTBUs
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIUAIbHAsl SHEPrusi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBATh (PM3MUECKUI CMBICIT HCIIOJIb3YEMBIX BEJTUYMH, X 0003HAYCHHS U €AMHUIIBI
(bu3nYeCKUX BEIWYUH, HAXOAWUTh (POPMYysbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTh TpaUKH H3YYEHHBIX 3aBHCHMOCTEH
(U3UUECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SIBIEHUS M TPOLECCH, HCIONb3Ys
npaBujia CJIOXKEeHUs CUi (BIOJIb OJTHOW TpsiMOif), 3akoH ['yka, 3akoHn I[lackans, 3akoH
Apxumesna, TpaBWIO paBHOBecHs pbluara (0OJ0Ka), «30JI0TOE TPABUIO» MEXaHUKH,
3aKOH COXpAaHEHHsS MEXAHMYECKOM OHEpruu, IpH OSTOM JaBaTh CIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (U3UYECKUE SIBIICHUs, MPOIECChl M CBOICTBAa Tel, B TOM 4YHCJIE U B
KOHTEKCTE CUTyallul NMPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh NPUUMHHO-
-CII€/ICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOH Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [eHCTBUA, HCIOJIB3YsS 3aKOHBI U (OPMYJIBL,
CBs3bIBalOIMEe (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3ajjaud
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINIBI U
IIPOBOAMTH PAcu€Thl, HAXOJUTh CIPABOYHBIE NaHHbIE, HEOOXOAMMBIE IJISl PELICHUS
3aJa4, OLIEHUBATh PEATMCTUYHOCTh TOTYyYEeHHON (PU3UUECKOI BEINYMHBL;
pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOKHO PELIUTh MPU TOMOLIM (PUIUUECKUX
METOJIOB, B ONHCAHMM MCCJIENIOBAaHUS BBIACIATh IPOBEPSEMOE MPEIINOI0KEHUE



(rumore3sy), paszauyaTb M HMHTEPIPETUPOBATH IOJTYYEHHBIH pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, IEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJIUTH ONBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATE X0/ OINbITa U (POPMYJIUPOBATH BHIBOJIBI,
BBITOJIHATH TPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3aMUCHIBATH
IIOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOIMIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (DM3MYECKON BEIMUYMHBI OT IPYroi c
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTHU IyTH PAaBHOMEPHO ABMIKYILLETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUS CKOJIBKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIBI TpPEHHUS OT IUIOMIAAN
COIIPUKOCHOBEHUS TeJ, CUJIbl YIPYTOCTU OT YIJIMHEHUS NPYXKHUHBI, BbITAIKUBAIOIEH
CWIBl OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TeJoO,
YCIIOBH TIJIaBaHWS TEJ, YCJIOBHHA pPaBHOBECHS pbhlyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAaHOBKY M  BBINOJIHATH
U3MEpEeHus, cielysd MPeUIoKEHHOMY IUIaHy, (PUKCHPOBATh PEe3yJbTaThl MOJy4YCHHOMN
3aBHCUMOCTH (DM3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX Tabnui u rpadukos,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MUYECKMX BEIMYUH (IUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOrOo TeEla, CWJIA TPEHUS CKOJIbXKEHHUS, JaBJIEHUE BO3/AYyXa,
BBITQJIKMBAIOIAsl CHJIA, JIGHCTBYIOIIAs Ha MOrPY)XKEHHOE B IKHUIKOCTh TeJO,
KO3(QULIMEHT MOJE3HOro JeHCTBUSA MPOCTBIX MEXAHHM3MOB), CIEAYs HPEI0KEHHON
MHCTPYKLUU: IIPU BBIOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUE€HUE NICKOMOM BEJIMYUHBI;

coOnrofarh TMpaBuia TEXHUKUM O€30MacHOCTH TMpu pabore ¢ Jab0paTOpHBIM
o0opynoBaHuEeM;

yKa3bIBaTh MPHUHIMMBI JEHCTBUS NpUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIMIAIOIINECS COCY b, OAPOMETP, pbluar, MOJBUKHBIN U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOl Ha MX OMUCAHHSA (B TOM YHCIE: MOAIIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHOJb3Ysl 3HaHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBbIE
¢du3nUeckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpUMEPHl (HAXOAUTh HMHPOpPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TpHU OOpalleHHMH C OpuOOpaMH U TEXHHUYECKHMMH YCTpPOWCTBaMH,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYKarolleu cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHpopManuu B VHTepHETe B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIMXCS 3HAHUHI U ITyTEM CPAaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HH(POPMALINIO, KOTOPast SBJISAETCS MPOTHBOPEUUBON
WJTM MOKET OBITh HEIOCTOBEPHOM;



UCIIOJIb30BaTh MPHU BBHITOJHEHUN y4eOHBIX 3a/laHUi HAayYHO-TIIOMYJSPHYIO JINTEPaTypy
(U3M4EeCKOro conep’KaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu VHTepHer,
BJIAJCTh MpPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGPOpPMALUU W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKUE MHCbMEHHBIC M YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (ru3n4eckoro coaepkaHusi, B TOM YHCIIE MyOJIUYHO JIeNIaTh
KpaTKHe COOOIIEHUsS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIIEIOBAHUM, IPU ITOM
IPaMOTHO HCHOJb30BAaTh M3Y4YEHHbIM NOHATUHHBIA ammapar Kypca (usmkw,
COIIPOBOKJATh BBICTYIJICHHE NIPE3CHTAINEH;

IPY BBINOJIHEHUH Y4EOHBIX IIPOEKTOB U UCCIEIOBaHUN paclpeleiiTh 00s3aHHOCTH B
rpymIe B COOTBETCTBUH C MOCTABICHHBIMU 331a4aMH, CIICAUTD 32 BBIMOJIHEHHEM IUIaHA
JIeCTBUHM, aJeKBAaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTH TPYIIIHI,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTBIBASI MHEHHE OKPYKAIOIIHX.

K xoHuy oOyuenust B 8 Kiacce npeaMeTHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHUA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE ABM)KEHHE aTOMOB U
MOJICKYJI, arperatHble COCTOSIHHS BEUIECTBA, KPHUCTALIMYECKHE W aMOp(HBIC Tela,
HACBIIEHHBIN U HEHACBIIIEHHBIN Map, BIAXHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHSIS
SHEprus, TeIJIOBOI JIBUTaTellb, SIEMEHTAPHBIN IEKTPUUECKUI 3apsi, IEKTPUUECKOe
10Jie, MPOBOAHUKU U JIUAIEKTPUKH, MOCTOSIHHBIN AJIEKTPUYECKUH TOK, MarHUTHOE
0JIE;

pasinyath siBIeHUs (TEIUIOBOE pacIIMpEeHUuEe W CXaTue, Telvionepenayda, TEeIIoBOe
paBHOBECHE, CMauMBaHHWE, KallWUIAPHbIE SBJICHMS, UCHApEHUE, KOHJEHCallus,
IUIaBJIeHHE,  KpUcTauu3anuss  (OTBepJeBaHME),  KHUIEHHE,  TeIonepesaya
(TEerIONpPOBOJHOCTb, KOHBEKLMS, W3IyYEHHE), DJICKTPU3aLUs Tel, B3aUMOJACHCTBHE
3apsA0B, ACMCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aWMOJIEHCTBHE
MarHuToB, JEWCTBHE MAarHUTHOIO IOJI Ha MPOBOJAHHUK C TOKOM, AJIEKTPOMAarHUTHAas
WHAYKIHMS) TI0 ONHMCAaHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBICHHE U3yYEHHBIX (PU3MUECKUX SIBICHUM B OKPY’)KaloleM MHpE, B
TOM uucie (U3NYECKHe SBIEHUS B IPHUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHBIE SIBJIGHUSI B TPUPOAE, KpHUCTaulbl B mpupoae, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHHME pPOCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUYECKHE SIBIEHUS B aTMocdepe, DIEKTPUYECTBO JKUBBIX OpPraHHU3MOB,
MarHuTHOE 1osie 3eMild, Jipeld MOJIHCOB, pOJIb MArHUTHOTO MOJIA JJIS JKU3HU Ha
3emJiie, OJSPHOE CUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHI;

OTMCHIBATh U3yYEHHbIE CBOMCTBA T€ U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEprusi, KOJWYECTBO TEIUIOTHI, YyHAeIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€lbHAas TEIUIOTa IUIABJIEHUSA, YAEIbHAs TEIIOTa
napooOpa3oBaHus, yJelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJE3HOrO
JNENCTBUS TEIJIOBOM MalINMHBI, OTHOCHUTEIbHAsI BIAXKHOCTh BO3/yXa, AJIEKTPUUECKUMN
3apsil, CHJa TOKa, OHIIEKTPUUYECKOE HANpPsHDKEHUE, CONPOTUBIIEHUE IPOBOJHUKA,
yJlelbHOE CONPOTHBIICHHE BEIECTBA, pab0Ta U MOIIHOCTD 3JIEKTPUUYECKOTO TOKa), IpU
ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIOIb3YyEeMbIX BEIUYHMH,



0003Ha4YeHHs] U €AUHULIBI (PU3UUECKUX BEIMYUH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JaHHY!0 (QHU3UYECKYl0 BEIWYMHY C JAPYTMMU BEIHUYUHAMHU, CTPOUTH TpaduKku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKIX BEIHYNH;

XapakTepu30BaTh CBOMCTBA TeJd, (PU3MUECKUE SBJIEHUS UM TPOLECCHl, HCIONb3Ys
OCHOBHBIE€ TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOECHHUS BEIIECTBA,
IOPUHLIMIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH OMa ains ydacTka nenu, 3akoH Jxoyns—J/leHna, 3akoH coXpaHEHMs
SHEPIUH, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alHCHIBATH €T0
MaTEeMaTU4YeCKOEe BBIPAXKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin MIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢
OTopoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7adud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHSA 3aJaud
3aUChIBaTh KPATKOE YCJIOBHE, BBISBIIATh HEJOCTATOK JAHHBIX JUISl PELICHUS 3a7auH,
BBIOHMpATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIE AJIs €€ PEIleHNUs, IPOBOIUTH PacUETHI U
CPaBHHBATh IMOTYICHHOE 3HAUCHHE (DU3MUCCKON BEIIMUUHBI C U3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIM (PUIUIECKUX
METO/IOB,  WCHOJb3ysd  ONMCAHME  HUCCIENOBAHMSA,  BBLACIATH  IIPOBEPAEMOE
IIPEANOJIOKEHNE, OLECHHUBATh IIPAaBUIIBHOCTh IOpPSAJKA IIPOBEIECHHSI HCCIIECIOBAHUS,
JienaTh BbIBOJBL;

MIPOBOJIMTH ONBITHI TI0 HAOJIOICHUIO (PU3UYECKUX SIBJICHUN WM (PU3UICCKUX CBOHCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIEPATYPbI, CKOPOCTH MpOIEcca OCTHIBAHUS U HarPEBAHUS MPU U3ITyYEHUH OT LIBETa
W3NIydaronie  (MOrJIomaroie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAAM €€ TMOBEPXHOCTH, OHIIEKTpHU3alUsi Tel W
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3aPsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH MOCTOSTHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTA, CBOMCTBA 3JIEKTPOIBUTATEIIS
MOCTOSTHHOTO TOKa): (OpMyIHUpOBaTh MpPOBEpsSiEeMble TMPEANONOKEHUs, COOHpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMHCHIBAaTH XOJA OMbITA U
(bopMyITUPOBATh BHIBOJIBI;

BBINIOJIHATH MPSIMbIE U3MEPEHUsI TEMIIEPAaTypbl, OTHOCUTEIbHON BIAXKHOCTU BO3]1yXa,
CHUJIBl TOKA, HAIpPSDKEHUS C HCIOJH30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
¢u3nyecKuX BENWYHH, CPaBHMBATh pE3yJbTaThl W3MEpPEHUN C y4€TOM 3aJaHHOI
abCOJIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
UCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCHUMOCTh CONPOTUBIIEHUS MPOBOAHUKA OT
€ro JIJIMHBI, TUIOUIAJAN MOMEPEYHOTO CEYEHUs] U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, HIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
HCCJIEIOBAaHKUE TIOCIIEIOBATEIbHOTO W MapajUIeIbHOTO COEIUHEHHH IPOBOJAHHUKOB):
IUTAHUPOBATh MCCIIEOBaHKNE, COOMPATh YCTAHOBKY U BBIMONHSITH W3MEPEHUS, CIEIys
MPEJIOKEHHOMY TIaHy, (PUKCHPOBATh PE3YNbTAThI MOTYYCHHON 3aBUCHMOCTH B BHJIE
TabJIML ¥ TpauKOB, Ie7aTh BHIBOJBI 10 Pe3yIbTaTaM HUCCIIEIOBAHUS;



® [POBOJUTH KOCBEHHBIC WM3MEPEHHUs (U3NUECKUX BEIMUMH (yIENIbHAS TEIUIOEMKOCTh
BEILIECTBA, COMPOTUBICHUE IPOBOJHUKA, pab0Ta U MOLIHOCTb JIEKTPUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
IIPEJJI0KEHHON HHCTPYKLMH, U BBIYUCIISATh 3HAUEHNUE BEJIMUNHBI,

e coOmonaTh TMpaBWia TEXHUKH O€30MacHOCTH T1pH pabore ¢ J1abOpaToOpHBIM
000pyI0BaHUEM;

®  XapaKTepU30BaTh IPUHLMIIBI JEHCTBUS W3YYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM UHUCIE: CUCTEMA OTOILIEHHUS] OMOB,
TUTPOMETp, MapoBas TypOuMHA, aMIepMeTp, BOJBTMETP, CUETUUK 3IIEKTPUUECKOH
SHEpPruH, IIIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTeNIbHbIE 3JIEKTPONPUOOPHI
(mpuMmepsbl), 3JIEKTPUUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUIATEID
IOCTOSIHHOTO TOKAa), HWCHOJb3ysd 3HAHUS O CBOMCTBAaX (DM3WYECKUX SIBICHUH U
HE00X0uMble (PU3NUECKUE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEpUTEIbHBbIE IPUOOPHI IO
cXeMaM M CXEMaTUYHbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpPMOC, ICUXPOMETP,
TUTPOMETP, JBUIATEIb BHYTPEHHEIO CrOpaHHUs, JIEKTPOCKOI, PEocTar), COCTaBIATh
CXEMBbI 3JIEKTPUUECKUX LIETeH ¢ MOCIeI0BaTEIbHBIM U MapajulebHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIETeH;

® [IpUBOAUTH HpUMEpHl (HaXoAUTH HMH(POPMALMIO O TMPUMEpPAX) MPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJHEBHOW XM3HM A obOecredeHus
0e30IacCHOCTH MpH OOpalleHud ¢ NpudOopaMu U TEXHUYECKHMH yCTPOHCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKarollei cpee;

® OCYIIECTBIIATH IMOWCK HWHPOpManuu (u3ndeckoro cojepxanus B HHTepHeTe, Ha
OCHOBE MMEIOIMXCS 3HAHUW M NYTEM CpaBHEHUS JONOJIHUTEIbHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOMU;

® UCMOJb30BAThH MPH BBHINOIHEHUH YYEOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPy
(Gu3MUecKoro conep)kaHus, CHOpaBOYHbIE MaTepHalbl, pecypchl cetu VHTepHer,
BJa/IeTh MpUEMAMM KOHCIEKTHPOBAHMS TEKCTa, IpeoOpazoBaHus HHGOpMALUU M3
OJIHOY 3HAKOBOM CUCTEMBI B JIPYTyIO;

e Cco3JaBaTh COOCTBEHHBIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHus, 00001as
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHCIE
nyoJIMYHO  NPEACTaBIATH  pe3yabTaTbl MPOEKTHOM MM HCCIeN0BaTelbCKON
JeSITEIbBHOCTH, TPU 3TOM T'PaMOTHO HCIOJIb30BaTh W3Y4YEHHbIN MOHATHIHBIN anmapar
Kypca (PU3HKH, COTPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALINEN;

® [Ipu BBINOJIHEHUU Y4YEOHBIX MPOEKTOB W UCCIEAOBAHUNA (DU3MUECKUX TPOIIECCOB
pacnpenensaTh o0s3aHHOCTH B IPYyIMIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJadyaMu,
CJIEIUTh 32 BBIOJHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JEATEIBHOCTb  IPYIIbI, BBICTPAUBAThH
KOMMYHHUKaTHBHOE B3aMMOJEHCTBHE, POSBIISiS TOTOBHOCTh pa3peiiaTh KOH(IIUKTHI.

K kxonny oOyueHus B 9 kJjacce mpeiMeTHbIe pe3yiabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

® CNOJNIb30BAaTh TMOHATHUS: CHUCTEMa OTcu€ra, MaTepuajbHas TOYKa, TPAaeKTOpHs,

OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBIDKEHUS, nedopmanus (ynpyras, miacTudeckas),



TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpErpy3Ku, LEHTP
TSDKECTH, a0CONIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE,
MEXaHWUYECKUe KOJIOaHWsI W  BOJHBI, 3BYK, WH(PPa3ByK U  YyIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIIbHO30PKOCTh, CHEKTPbl HCIyCKaHWs W TMorjiouleHus, anbda-, O6era- U ramma-
U3JIy4EeHUS], U30TOIIbI, SI/ICPHAsI DHEPTETHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaJIeHHUE Tell, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXallllie M BBIHY)KJEHHBIE KoJeOaHUs), Pe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE pPacIpOCTPaHECHHE,
OTPa)KEHUE U NIPEJIOMIICHHUE CBETA, I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCUS CBETa,
€CTECTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHUE JMHEHYATOr0 CHEKTpa H3Iy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBJICHUN B OKpY)KaroIIeM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBEI, JIBIKCHUE TUIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LlyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE  SBIICHUS B  TPHPOJAC, OHOJOTUYECKOE  JECHCTBUE  BUIMMOTO,
YIBTPApUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
JeCTBUE PaIMOaKTUBHBIX M3IYYCHUI Ha OpPraHU3M YelOBeKa), MPU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 33/7a4y B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBaTh U3yUYEHHBIE CBOMCTBA TeN U (HU3UYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEJTMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUs, CUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOTO MaJCHHs, BEC Tella, UMITYJIbC Teja, UMITYIbC
CHUJIBI, MEXaHWYECKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIBHAS SHEPTUsI CKATOU MPY>KUHBI, KHHETUYECKas
DHEprus, TMOJHas MeXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEIOMIICHUS
cpenbl), TP OMUCAHUU TPABUIHBHO TPAKTOBATh (PU3MUECKHI CMBICT HCIOJIB3YEMBIX
BENTMYMH, O0O3HAYEHUS M €IUHUIBI (U3UYECKUX BEJIMYMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BENUYHHY C JPYTUMH BEJIMYUHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3NYECKHE SIBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITATT OTHOCUTETLHOCTH [ anuiies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHSI HMITYJIbCa,
3aKOHBI OTPAKCHUS W TPEIOMIICHUS CBETa, 3aKOHBI COXPAHECHHS 3apsI0BOTO U
MacCoOBOTO UHCEN TMpHU SACPHBIX peakUusXx, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATh €M0 MATEMATHUYECKOE BBIPAKECHHUE;

OO0BSACHATh (PU3MUYECKHE MPOIECCHl U CBOMCTBA TEJI, B TOM YHUCIE€ MU B KOHTEKCTE
CUTyallMil  MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIBIATH  MPUUYHUHHO--



CJICICTBEHHBIC CBSI3HM, CTPOUTH O0BSICHEHNUE U3 2—3 JTIOTUYECKHX IIaroB ¢ OMOPOi Ha 2—
3 wu3ydeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pelaTe pacu€THbIE 3aa4y (OMUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCIIOJIb3Ys
3aKOHBl M ()OpMyJIbl, CBsI3bIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3aluChiBaTh KpaTKoe YCJIOBHE, BBIABIATh HEJOCTAIOIIME WU
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEUINTh TNPH MOMOIIM (PHU3HUYECKUX
METO/0B,  WCHOJb3ysd  ONHUCAHHE  HUCCIECNOBaHMs,  BBIACIATH  MPOBEPSIEMOE
IPEINONI0KEHNE, OLICHUBAaTh IPABWIBHOCTh IOPSJIKa IPOBEAECHUS MCCIEJOBAHUS,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yAbTaThl HAOIIOCHUN U OIIBITOB;

IPOBOJIUTH ONBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WIN (U3NYECKUX CBOMCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuo/ia KojebaHuil MpyKMHHOTO MaITHUKA OT MAacChl rpy3a U KECTKOCTH TPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTYAbl MAJIIX KOJeOaHHH, MPAMOIMHENHOE paclipoCTpaHEeHHE
CBETa, pa3jioKeHHe OeJIoro cBeTa B CIEKTpP, M3y4eHHE CBOWMCTB H300pa’keHHs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB M3JIYYEHHS): CaMOCTOSTEIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaOOpa 000PyAOBaHUS, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH IPU HEOOXOAMMOCTU CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3HAYeHUEe H3MepsieMOol BeauuuHbl ((POKyCHOE paccTosiHHE cOoOMparoled JUH3bI),
000CHOBBIBAThH BBIOOP Crioco0a u3mMepeHus (M3MEPUTEIHLHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, INepuoja KosieOaHMH MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUsS CBeTa OT yrja HaJeHHus U
yria OpejJoMJIeHUsl OT yrila MaJeHus): IJIaHUpPOBaTh UCCIIEOBAHHUE, CAMOCTOSATEIbHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yJabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nuecKux BEIMYMH B BHUJIE TAOMUI] U rpadUKOB, JeIaTh BBIBOJBI 110 pe3yjbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTh KOCBEHHBIE HM3MEpEHUs (U3UUYECKUX BEIUYUH (CpelHss CKOpOCTh U
YCKOpEHHUE Tejla IPU paBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO MajeHus,
KECTKOCTh NPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJIbKEHHS, MEXaHW4YecKas pabora H
MOIITHOCTh, YacTOTa ¥ TMEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO U TPYKHHHOTO
MasTHUKOB, ONTHYECKas CWjIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA (OH):
IUIAaHUPOBATh W3MEPEHUs, cOOMpaTh HKCIEPUMEHTANbHYIO YCTAaHOBKY W BBINOJIHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYUCISATH 3HAYCHHE BEIMYUHBI U
AaHATM3UPOBATh TIOJIyYEHHBIE pE3yIbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUECKUX MOJENCH: MaTephaibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHUCJIE: CIUIOMETP, JATYUKH TOJIOKECHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, Kamepa BuiabcoHa), ucCHonb3ys 3HAHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPaKTUYECKHUX 3aJ]a4, ONTHUYECKUE CXEMBbI ISl TOCTPOEHUS U300paKEHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpHUMEpax) NPAKTHUECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30MacHOCTH TpU OOpalleHHH C OpuOOpaMu U TEXHUYECKHMMH YCTPOWCTBaMH,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKarollle cpeae;

OCYIIECTBIISATh TMOWCK WHPOpManuu (Qu3u4eckoro cojaepkanuss B VHTepHETE,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoCc, HAXOIUTh ITyTH OIPEACTICHUS
JIOCTOBEPHOCTH TMOJIyYeHHOM UWHGOpMAllMd Ha OCHOBE HMEIOMIMXCA 3HAHUM U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BATh MPH BHIMOJHEHUH Y4EOHBIX 3aJaHUi HAYYHO--TIOMYISPHYIO JUTEPATypy
bu3nYecKoro cojepaHusi, CIPAaBOYHbIE MaTepUalbl, pecypchl cetu HHTepHer,
BJIQJICTh TMPHUEMAMH KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpazoBaHus WHEPOPMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE TUCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMaIIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3UUECKOTO COJACpKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON JESITENIbHOCTH, NMPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN MOHATUHHBIA ammapar u3y4aemoro paszaena (U3NKH U
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluuel ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3esioB U TeM KonTp. Ipakr.
n/n Bcero oOpa3oBaTejibHbIE
MPOrpamMmbl padorel  padoThI
pecypcsbl
Pa3znes 1. ®usuka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
11 ®dwusuka - HayKa o 5 bubmmoreka [IOK
' PUPOJIC https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 O 2 1
HISHHCCIHE BEMITHHDL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN 9 1 bubmumorexa [IOK
' METO/I IIO3HAHUS https://m.edsoo.ru/7f416194
Utoro no pazneny 6

Paznen 2. [lepBonayanbHbie CBeeHNs O

CTPOCHHUHU BeIIECTBA

21 C 1 bubmuoreka [JOK
' TpoeHie BeteeTea https://m.edsoo.ru/7f416194
99 I[BH)KGHH(E " 5 1 bubmuoreka [JOK
' BIAUMOCHCTBHE https://m.edsoo.ru/7f416194
YaCTHI] BEIIECTBA
53 ArperatHbie COCTOSIHUS 5 bubnmoreka [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBue Tej
31 MexaHndeckoe 3 bubmuoreka [JOK
' JIBHYKEHHE https://m.edsoo.ru/7f416194
3.2 Huepuus, macca, 4 1 1 bu6mmoreka [IOK
' IUIOTHOCTh https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 .B 14 2
Cura. Bret car https://m.edsoo0.ru/7f416194
Hroro no pazneny 21

Pa3nen 4. /laBiieHue TBEPABIX TeJl, KUK

0CTeil U ra3oB

Hasnenue. [lepenaua

41 JTaBJICHUS TBEPABIMU 3 but6mmorexa [IOK
TeNaMH, )KUIKOCTSIMHU U https://m.edso0.ru/7f416194
razamu

4.2 JlaBiIeHHE )KUIKOCTH 5 1 but6mmorexa [IOK



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
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

https://m.edso0.ru/7f416194

43 AtmochepHoe 6 bubnuotexa [JOK
' JIaBIICHUE https://m.edsoo0.ru/7f416194
4.4 iﬁiﬁﬁf HHK;:;S:B 7 3 bubmrorexa OK
' 25 https://m.edsoo0.ru/7f416194
HUX TEJIO0
Hroro no pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
bu6mmoreka [JOK
| P 1
> a00Ta ¥ MOIHOCTS 3 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MeXaHH3MEL > L https://m.edsoo.ru/7f416194
53 Mexanudeckas 4 1 bubmuoreka [JOK
' SHEPIus https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME



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

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3aesioB u TeM Kontp. IIpakr.
n/n Bcero oOpa3oBaTejibHbIE
NporpamMmmalI pabdoTel  padoOTHI
pecypchl
Paznen 1. TensioBuIe ABJIeHUS
11 Crtpoenue u cBoiicTBa 6 1 bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
1.2 T 23 1 3
SIVIOBHE [IpOTieceat https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 29
Paznen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
21| sepmommeremnmn |6 bismnorera LIOK
' P . https://m.edsoo.ru/7f4181ce
B3anMOJCUCTBUEC
99 IlocTosHHBIN 21 1 6 bubmuoreka [{OK
' DIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
2.3 M 6
ATHITTHBIC ABICA https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 1 bubmmoreka [JOK
' WHYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpemst 2 1
BIIIEE KOJIMYECTB
OBl O ¢TBO 68 4 10

YACOB I10 ITPOTPAMME



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

9 KVIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
(undposbie)
Ne ni/m pa3aesioB U TeM Kontp.  Ipakr.
Bcero oOpa3oBaTeJibHbIE
NpPOrpamMMblI pabdornl  pabdoThI
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
M
1.1 B::::f;ee (I:/IKS:IOCO6LI 10 1 2 bubamorexa LIOK
' A https://m.edsoo.ru/7f41a4a6
€ro OIUCaHus
bu6nmoreka [IOK
1.2 B i 20 1 1
SAUMOACHCTBHE TEl https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpPaHCHUS 10 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4yeckue Kojed0aHusi M BOJHbI
21 MexaHudeckue 7 1 bubmuoreka [{OK
' KoJIeOaHusI https://m.edsoo.ru/7f41a4a6
99 MexaHudeckue 3 bubnuoreka [{OK
' BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Paznen 3. DjekTpoMaruuTHoe Mo

JI€ U IJIEKTPOMAIrHUTHBLIC BOJIHBI. CBeToBbI€ SIBJICHHS.

DneKTpOMarHuTHOE
31 rmoJjie u 14 1 bubmmoteka IIOK
' 3JICKTPOMATrHUTHBIC https://m.edsoo.ru/7f41a4a6
BOJIHBI
3.9 Paznoxenune Oemoro 7 1 bubnmorexa LIOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 21
Paznen 5. KBaHnTtoBble siBJIeHUs
4
5.1 nocrnn}:KiI::IZ I;:IBeTa 5 bubmmorexa LIOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Crpoenune aToMHOro 6 1 bu6muoreka [JOK
' sapa https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
5.3 s 7 1
ACPHEIE pearitan https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 18

Pa3nea 6. [loBTopuTe1bHO-0000 IaI0IM I MOYJIb



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
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IToBTOpeHue n

6.1 000011IEHNE 5 but6mmoreka [IOK
' CoJIepKaHUs Kypca https://m.edsoo.ru/7f41a4a6
busuku 3a 7-9 knacc
Hroro no pazaeny )
OBUIEE KOJIMYECTBO 99

YACOB I10 ITPOTPAMME



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

