MyHunumnampHoe OI0KeTHOE 00111e00pa30BaTebHOE YUPEKICHUE
«Cpennsist o0eodpaszoBarenbHas mkosa Ne 4 r. CoBeTCKU»
(MBOYCOLII Ne 4 r. Coserckuit)

NPUKA3
«31» aBrycra 2023 roga Ne 571-o0/n

00 yTBepKIeHNN OCHOBHBIX 00pPa30BaTeILHbIX IPOrPaMM
MBOYCOI Ne 4 r. CoBetrckuii Ha 2023-2024 y4eOHblii ro.

B cootBerctBUEM ¢ DenepanbHbiM 3akOHOM OT 29.12.2012 1. Ne 273-®03 «O06 ob6pa3oBaHuU B
Poccuiickoit @enepanuun» (B pex. ot 13.06.2023 r. Ne299), denepanbhblii 3akoH oT 24.09.2022 Ne
371-®3 «O BHecennn u3MmeHeHuidt B DenepanpHblii 3akoH «O0 obOpazoBanuu B Poccuiickoii
Oenepanun» u crathio 1 denepanpHoro 3akona «O0 o0s3aTenbHBIX TpeOoBaHMIX B Poccuiickoit
denepanuny; npukazoM MunuctepcTBa npocsenienusi Poccuiickoit @enepanun ot 18.05.2023 Ne
372 «O06 yrBepxkneHnn (eaeparbHOd 00pa3oBaTENbHONM MPOrpaMMbl HAYaJIBHOTO OOIIETo
oOpaszoBanus» (3apeructpupoBaH B MunucrepctBe HOctumuu Poccmiickoit  denepanuu
12.07.2023 Ne 74229); npukazom MunucrepcrBa mnpocsemienus Poccuiickoit ®denepanuu ot
18.05.2023 Ne 370 «OO0 ytBepkaeHuH ¢eaepanbHOi 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmiero obpaszoBaHus» (3apeructpupoBan B MunucrepcrBe IOctummu Poccuiickoit @eneparuu
12.07.2023 No 74229); mpuxazom MunucrepctBa mnpocBemienus Poccuiickoit ®denepanuu oT
18.05.2023 Ne 371 «OO6 yrBepkaeHuu ¢enepaabHOH 00pa3oBaTEIbHON MPOTPaMMBbI CPEIHETO
obmiero obpaszoBanus» (3apeructpupoBan B MunucrepctBe IOctunmu Poccuiickoit @enepanuu
12.07.2023 Ne 74229); npukazom MunucrtepcrBa mnpocsemienus Poccuiickoit ®denepamuu ot
31.05.2021 Ne 286 (pen. ot 08.11.2022) «O6 yTtBepkaeHuu (enepaabHOr0 TOCyJapCTBEHHOTO
00pa30BaTENBPHOTO CTaHIApTa HAYAIBHOTO OO0IIero oOpa3oBaHUs»; MpHKa3oM MuUHHCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 06.10.2009 Ne 373 (pex. ot 11.12.2020 Ne 712)
«O0 yTBepKJICHUH W BBEJACHUU B JCHCTBUE (helIepalIbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa HadaJlbHOro o0Omero oOpa3oBaHUS»; NPUKA30M MUHHCTEPCTBA IMPOCBELICHUS
Poccuiickoit  ®enepauu ot 31.05.2021 Ne 287 «O06 yrBepxkaeHUM (enepaabHOro
rOCyJJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHAapTa OCHOBHOIO OOILIEro oOpa3oBaHUs»; MPHKa30M
MunucrepctBa obpazoBanus u Hayku Poccuiickoii ®enepauuu ot 17.12.2010 Ne 1897 (pen. ot
08.11.2022) «O6 ytBepxkeHHH (eaepaTbHOro rocy1apcTBEHHOIO 00pa3oBaTeIbHOIO CTaHIapTa
OCHOBHOT0 00111ero o0pa3zoBaHusm»; NMpuka3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit
@eneparuu ot 17.05.2012 Ne 413 (pen. ot 12.08.2022) «O06 yrtBepxaeHUH (eaepaabHOro
roCy/1apCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAapTa CpeIHEro oO0Iiero oOpa3oBaHMs»; MPUKA30M
MunucrepctBa npocserienus: Poccuiickoit ®@enepanyu ot 30.09.2022 Ne 874 «OO0 yTBep)kIeHUU
[Topsianka pa3paboTku U yTBepKIeHUS (enepalbHBIX OCHOBHBIX 00I€00pa30BaTEIbHBIX
IIporpaMM»; npukazoM MunucrepcTBa npocsemienust Poccniickoit @enepanuu ot 24.11.2022 Ne
1026 «O6 yrBepxkaeHuU GeaepalbHON adanTUPOBAHHOW OCHOBHOM 00111€00pa3oBaTEIbHOM
IporpamMMbl 00yYaroIUXCS C YMCTBEHHOH OTCTalOCThIO (MHTEUIEKTYaIbHBIMH HApYyLICHUSIMU)Y,
npukazoM MunucrtepcTBa npocsenienust Poccuiickoit @enepanuu ot 24.11.2022 Ne 1023 «O6
YTBEP)KICHUU (PeliepaibHOIl alanTHPOBaHHOM 00pa3oBaTeIbHON MPOrpaMMbl HAUYaIbHOTO OOIIEro
oOpa3oBaHMs i1 OOYYarOIIMXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS»; MPHUKA30M
MunucrepcTtBa npocsenieHus Poccuiickoit @eneparun ot 24.11.2022 Ne 1025 «O6 yTBepkIeHUN
(dbenepaibHONW aTanTHPOBAHHOM 00pa30BaATEIBHONW MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs
Ui 00y4aroIuXcss ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBbs»; MPUKa30M MUHHUCTEPCTBA
oOpa3zoBanus U Hayku Poccuiickoit @enepannu ot 19.12.2014 Ne 1598 (pen. ot 08.11.2022) «O6
YTBEP)KICHUU (peiepalIbHOr0 TOCyNapCTBEHHOIO 00pa30BaTENIbHOTO CTaHAAapTa HAa4YalbHOTO
oOmiero oOpa3oBaHusi OOYYAOIIMXCSI ¢ OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH 3J0POBBS»; MPUKA30M
MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoit @enepanuu ot 19.12.2014 Ne 1599 (pen. ot
08.11.2022) «O6 yrBepxkacHUN (eaepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHAapTa
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o0pa3oBaHMs 00YJAIOMIUXCS ¢ YMCTBEHHOM OTCTANIOCTBIO (MHTEIUIEKTYabHBIMI HAPYIICHUSIMH )Y,
npuka3zoM MunuctepcTBa npocsenienus Poccuiickoit @eneparuu ot 22.03.2021 Ne 115 (pen. ot
07.10.2022) «O6 ytBepxkaenun Ilopsimka opraHu3allid W OCYIIECTBIICHUS 00pa30BaTEIBHOMN
NEeSTeIbHOCTH TI0 OCHOBHBIM  00II€00pa30BaTEbHBIM  IIpOrpaMMaM - 00pa30BaTeIbHBIM
porpaMMaM HA4YaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro W CpeaHero oOmero oOpa3oBaHU»,
MIPOTOKOJIOM Ttearorudeckoro cosera mkoJibl oT 31.08.2023 r. Nel, mpoTokosioM YmpaBisromiero
coBera MBOYCOLII Ne 4 r. Coserckuit ot 31.08.2023 r. Ne 1 B mensix perjaMeHTanuu y4eOHO-
pocrurareibHou aearenbHoctd B MBOYCOIII Ne4 r. CoBetrckuit

ITPUKA3BIBAIO:

1. VYrtBepauth:

1.1. OcHoBHyYW0 00pa3oBaTeIbHYI0 NPOrpaMMy HadaJIbHOTO OOIIEro oOpa3oBaHUS
MBOVYCOMUI Ne 4 r. Coserckuii. ([Tpunoxenue 1)

1.2. OcHoOBHYW0 00pa3oBaTeIbHYI0 NPOrpaMMy HadaJbHOTO OOIIEro oOpa3oBaHUS
MBOVYCOII Ne 4 r. Coserckuii. ([Tpunoxenue 2)

1.3. OcHoBHy0 0011€00pa30BaTENbHYI0 MPOTPAMMY OCHOBHOIO OOIIEro oOpa3oBaHUs
MBOVYCOMUI Ne 4 r. Coerckuii. (ITpunoxenue 3)

1.4. OcHoBHyIO 0011€00pa30BaTENbHYI0 MPOTPAMMY OCHOBHOIO OOIIEro oOpa3oBaHUS
MBOVYCOMUI Ne 4 r. Coserckuii. (ITpunoxenue 4)

1.5. OcHoBHyIO 00pa3oBaTeNbHYIO MPOrpaMMy CpeaHero oOmero oOpa3oBaHUs
MBOVYCOII Ne 4 r. Coserckuid. (ITIpunoxenue 5)

1.6. ApanTupoBaHHYIO OCHOBHYIO OOIIEO0pa30BaTEIbHYI0 MPOrpaMMy HadalbHOTO
obmero oOpa3zoBaHusi Ui ciHa0oBUASIIMX —oOydwarommxcs (Bapuant 4.2.).
(ITpunoxenwue 6)

1.7. ApantupoBaHHYIO OCHOBHYIO OO0IICOOpa30BaTECIbHYIO MPOrPaMMYy HAYaJIBLHOTO
obmiero obOpazoBaHusi s OOYYAIOIIMUXCS C 3aJEP>KKOH MCHUXUYECKOTO DPa3BUTHUS
(Bapmanr 7.1., Bapuant 7.2.) (Ilpunoxenue 7)

1.8. ApanTupoBaHHYIO OCHOBHYIO OOIIEO00pa30BaTENbHYI0 MPOrpaMMy HadalbHOTO
oOuiero oOpa3zoBaHuUs JUIsl OOydYarOIIMXCS JUIsl OOYYaroIIMXCS C paccTpOMCTBaMU
aytuctrdeckoro crekrpa (Bapuant 8.2.) (IIpunoxenue 8)

1.9. ApanTtupoBaHHYIO OCHOBHYIO OOIIEOOpa30BaTEIbHYIO MPOrpaMMy HadaJlbHOTO
obmero oOpa3oBaHus s OOy4arOIIMXCsl C HApYIIEHUEM OINOPHO-JBUTATEILHOTO
anmapara ¢ JIETKOM yMCTBEHHON OTCTaJIOCThIO (MHTEIUIEKTYaJlbHBIMU HapyIICHUSIMH)
(Bapuanr 6.3.) (ITIpunoxenwue 9)

1.10. AganTHpoBaHHYIO OCHOBHYIO OOIICO0pa30BaTEIbHYI0 MPOrPaMMy HaYdaJIbHOTO
obmero oOpa3oBaHMs [UIs OOYy4arOIIMXCSl € PACCTPOMCTBaMHU ayTHCTUYECKOTO
CIEKTpa C JIETKOM YMCTBEHHOW OTCTAJIOCTBIO (MHTEIIEKTYaJbHBIMU HapyIICHUSIMH)
(Bapuanr 8.3.) (ITpunoxenne 10)

1.11. AnanTupoBaHHYIO OCHOBHYIO 0O0III€00pa3oBaTEIbHYI0 MPOrpaMMy HAYaJIbHOTO
obmiero oOpa3oBaHusl sl OOy4arOIIMXCSl C HApYIIEHUEM OIOPHO-JBUTATEILHOTO
anmapata ¢ YMEpPEHHOM, TsDKeNIOoH, TIyOoKoH YMCTBEHHOH  OTCTAJIOCTBIO
(uHTEeIIeKTYaIbHBIMU HapymienusMu ), TMHP (Bapuant 6.4.) (ITpunoxenue 11)

1.12. ApanTHpOBaHHYIO OCHOBHYIO OOIICO0pa30BaTEIBHYI0 MPOrpaMMy HadaJlbHOTO
obmero oOpa3zoBaHHs [UIg OOy4alOIIMXCS C PACCTPOMCTBAMHU ayTHCTUYECKOTO
CHeKTpa C YyMEpPEHHOW, TsKeloM, TIIIyOoKoi YMCTBEHHOM  OTCTaJOCThIO
(uHTEIIeKTYaIbHBIMU HapyiieHusMu ), TMHP (Bapuant 8.4.) (ITpunoxenue 12)

1.13. AjanTHpOBaHHYI0 OCHOBHYIO 00IIe00pa3oBaTeIbHYI0 IMPOTPaMMy  OCHOBHOTO
obmiero obOpa3oBaHus Ul OOy4arOIIMXCS C 3aJEPKKOW TCUXMUYECKOTO Pa3BUTHUS
(BapuanT 7). (I[Tpunoxenue 13)



1.14. AnanTupoBaHHYI0O OCHOBHYIO 0O0IIe00pa3oBaTeIbHYI0 NPOrpaMMy OOpa3OBaHHS
oOyyarolmuxcsi C JIETKOM YMCTBEHHOM  OTCTaJOCThbIO  (MHTEJUIEKTYaJIbHBIMU
Hapyuienusimu) (Bapuat 1) (Ipunnoxenune 14)

1.15. AnanTupoBaHHYIO OCHOBHYIO 00IIe00pa30BaTelbHYI0 TMPOrpaMMy OOpa3oBaHUS
Oo0ydaromuxcsi C YMEPEHHOH, TSKeNol, TIyOOKOH YMCTBEHHOHW OTCTalIOCTBIO
(MHTEJUIEKTYalbHBIMU ~ HApYLIEHUSIMHU),  TSDKEIBIMMU U MHOXXECTBEHHBIMH
HapyuieHusiMu pa3Butus (Bapuant 2) (Ipunoxenue 15)

2. KonTpo:s 3a ucnoaHEeHHEM JJTaHHOTO IPUKa3a OCTaBIISIO 33 COOOM.

Hupektop MBOYCOII Ne 4 r. CoBeTckuit E.A Ky3pmuna

OOKYMEHT NOAMWCAH
QNEKTPOHHOW NMOANNCHLIO

Ceptudukart: 365701CB8848518244B07393BFD93F9A
Bnageneu;: KysabmuHa EneHa AnekcaHopoBHa
DencteuteneHn: ¢ 30.06.2023 oo 22.09.2024
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MNOACHUTEJIbHAS 3AIINCKA
[IporpamMa mo ¢u3KMKe HAa YpPOBHE OCHOBHOTO 00mIero oOpa30BaHUS COCTaBJIE€HA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueid mporpammbl BocnuTanus ¥ KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMUXCS W OpraHu3aluio H3ydyeHus (UMK Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmzanuu  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylibTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEr0 00pa3oBaHMUs.
[Iporpamma mo (u3mMKe ycTaHaBIMBAeT paclpeielieHne y4eOHOro marepuana Mo rojam
o0ydeHust (1o Kjiaccam), TNpenjgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCT H3YyYEHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA I[PEAMETHOTO COJEpXKaHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaromXCs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIONINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpadueii, BHOCUT BKIJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IPEeNoCTaBisieT HaumOojee siCHble OOpas3ipl MPUMEHEHHs HAy4HOIO MeToj]a
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUs JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 IIaBHBIX 337a4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIOJIaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTbD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;
® UHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OpraHU3aIUAIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yTBepxk1€HHONW pemenneM Kosmermn MunncrepeTBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOy4aroIlMXCs K HAyYHOMY HW3YUEHHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE IMPEJCTABICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE MPEACTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



® Dpa3BUTHE NPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymieid mnpodeccHoHaIbHOM
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOArOTOBKA K JalibHEHIIeMY 00yYEHHIO B 3TOM
HalpaBJICHUH.

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

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e [puoOpeTeHHe 3HAHWKA O JUCKPETHOM CTPOCHUM BEIIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e [puoOpeTeHHe yMEHUH ONUChIBaTh U  OOBIACHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJIOB DEIICHHS NPOCTEHININX pAcuETHBIX 3a7ad C MCIOJIb30BaHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HAOMIOAATh MPHUPOAHBIE SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BaHUEM
MU3MEPUTEIBHBIX PHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHpOpMAIME (U3UYECKOTO COJEp’KaHUs, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3MUECKOI HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).
[Tpennaraemelii B mporpamme no (usuke MnepedeHb J1abopaTOpHBIX pabOT M ONBITOB HOCHUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, Y4uTelb JejaeT BhIOOp MPOBENEHMs J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00YJaroIUXcsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMi, TIpe/IaraeMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO 3K3aMeHa 10 (hU3HKe.



COJEPKAHUE OBbYYEHUA
7 KJIACC

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

®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
ITorpemnocTs U3MepeHui. MexayHapoiHas CUCTEMa €IUHHII.

Kak ¢u3uka m npyrue ecrecTBeHHble HayKd M3y4yaroT NMpUpony. EcTecTBeHHO-Hay4HBbIH
METOJ IO3HaHMA: HaOJIO/IeHHe, IOCTAaHOBKAa HAy4YHOIO BOIIPOCA, BBIIBUKEHHUE THUIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmonaemMoro spieHus. Onucanue
($U3NIECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuveckue MpuOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(POBHIM

npuopom.

Jlabopamopnwsie pabomot u onvimeol.

OnpezeneHue LEeHbI 1eJIEHUS LKalbl U3MEPUTEIBHOIO pUodopa.
N3mepenne paccTOsTHU.

N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENA.

Onpenenenue pasMepoB MaJbIX TEI.

agrwdE

W3mepenune TemmepaTypbl MpH MOMOIUIM KUAKOCTHOTO TEPMOMETpa M JaTudKa
TEMIIepaTyphI.
6. IlpoBemenme wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
MYIIEHHOTO0 FOPU30HTANIBHO, TEM OO0JIbIIIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHUS O CTPOCHHMH BeIECTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJICKYNBI, WX pa3Mmepbl. OTBITH, JJTOKa3bIBAIOIINE
JMICKPETHOE CTPOEHHE BEIIECTBA.

JlBmkenne wactull BemiecTBa. CBS3b CKOPOCTH JBIMIJKEHHUSI YacTHUIl C TEMIIEpaTypou.
bpoyHnoBckoe naBmxkenue, auddysus. B3aummopelcTBue wYacTuI] BelleCTBa: NPUTSHKEHUE U
OTTAJIKHBAHUE.

ArperaTHple COCTOSIHHS ~ BEIECTBA: CTPOCHHWE Ta30B, JKUIKOCTEH W  TBEPABIX
(KpucTaJuIMyeckux) Ted. B3aumocBs3b Mexay CBOMCTBAMHM BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKCHHS.

2. Ha6mronenue nuddys3un.

3. HaOmonenue sBieHWA, OOBSCHSIIOMIMXCS MPUTSDKEHUEM FITH OTTAIKHBAHUEM YaCTHI]

BElIEeCTBaA.

Jlabopamopuvie pabomul u onvimol.

1. Onenka quameTrpa aToMa METOJOM PSJIOB (C UCIOJIb30BaHHEM (oTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanuueckoe JABIKEHHE. PaBHOMepHOe M HepaBHOMEpHOe mABMkeHHe. CKOpOCTb.
Cpensisi CKOpOCTb IPU HEPABHOMEPHOM JBHKEHHUH. Pacy€r myTH v BpeMeHH JBUKEHUSI.



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl Kak MNpUYMHA W3MEHEHHUS
CKOpOCTH JBHMXKEHHUS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BELIECTBA.

Cwia Kak XapakTepucThka B3aumojenctBus Tten. Cuma ynpyroctu U 3akoH ['yka.
W3mepeHre cuiibl C NOMOIIBIKD JUHAMOMeTpa. fIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec tema. HeBecomocth. CnokeHue cuil, HAaIPaBJIEHHBIX I10
ozHOI npsimoil. PaBHozelcTByronas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCKOro IBUKEHUS Tela.

N3mepenne CKOpOoCTH IPSIMOJIMHEUHOTO IBUKECHHUS.

Habmroienue siBieHUs] HHEPIIUH.

Habmroienue n3MeHeHns: CKOpOCTH MPH B3aUMOJICHCTBUH TETI.

CpaBHeHuE Macc 0 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwsie pabomot u onvimeol.

1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JABIKEHUS (LIapUKa B HKHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmnpeneneHune cpenHeil CKOPOCTH CKOJIBXEHUs OpycKa WM HIapuKa MO0 HAKIOHHOM

ok wnN

MJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TENA.

4. OmubITB, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh pacTshKeHHs (aedopmaruu) npyKHHBI OT

MIPUIIOKEHHOMN CHJIBI.
5. OIBIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIBXKEHUS OT Beca Tesa U
XapakTepa COIPUKACAOIINXCs TOBEPXHOCTEN.

Pa3nen 4. /laBieHune TBEPABIX TeJl, "KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbBIIECHUS U yBETMYEHUsI laBieHus. [laBieHne rasza. 3aBUCUMOCTD
JIaBJIEHUs ra3a oT 00béMa, Temieparypsl. [lepenada naBneHust TBEPABIMU TEIAMH, KHUIKOCTSIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne mMamMHbBL. 3aBUCUMOCTH JABJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecst cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe aaBieHHe. [IpUuMHBI CyIECTBOBAaHHUS BO3TYLIHOMN
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro JdaBiieHHs OT BBICOTHI HaJ YypoBHeM Mops. [lpubGopsl 11 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBUE XUAKOCTH U ra3a Ha MOrpykKEHHOE B HUX Teso. BrlTankuparomas (apxume1oBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhl.

Ilepenava naBieHMs )KUIKOCTBIO U Fa30M.

Coob1maronmecs: CoCy/sl.

I'mppaBnnueckwnii npecc.

[IposiBneHue neicTBUss aTMOCHEPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa TOTPYKEHHOM dYacTh Tena Hu
IUIOTHOCTHU KHUJIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIEH CHIIBI BECY BHITECHEHHOM JKMIKOCTH.

ok wnNE



8. VYcnoBue miaBaHMs TeN: IUIaBaHWE WJIM TOTPYKEHHE TeJlI B 3aBUCUMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH Tea U AKUAKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HUccnenoBanue 3aBUCUMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHOM B JKUIKOCTD
YacTH TeJa.

2. OmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO, IMOTPYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKMBAIONMICH CHJIBI, JACHCTBYIOIICH Ha TeJIO B
JKUJKOCTH, OT MACCHI TeJA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHJIBI, JEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHON B JKUIKOCTh YaCTH TEJIa U OT IUIOTHOCTH
JKUJKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHPOBAaHHE JIOJKH W OIpeneieHue eé
Ipy30I10ABEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprus.

Mexanundeckas pabora. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTh. lIpaBuiio paBHOBecus
priuara. IlpuMeHeHnne npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ mpocTeix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuveckas sHeprus. Kunernmueckas M mnoTeHUManbHas osHeprus. llpeBpamienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B Ipyroil. 3aKOH COXPaHEHHUs SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue pa®oOThl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Tejaa IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBH paBHOBECHS pblUara.

3. WUsmepenue KITJI Hak1OHHOM MIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KHHETUUECKON TEOPUU CTPOEHUs BeniecTBa. Macca
U pa3Mepbl aToMOB M MoJeKyl. ONbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOI TEOpHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyeckue u
amopduble Tena. OObsICHEHHE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJOXKEHUN
MOJIEKYJISIDHO--KMHETUYECKOM Teopuu. (CmaunMBaHHME M KalWULIPHBIE sIBIEHUSA. TerioBoe
pacIIMpEHNE U CKATHE.

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBMKEHHUS YacTHII.
Buytpennsst sHeprusi. CrnocoObl HU3MEHEHMs BHYTPEHHEW SHEpruu: Temjonepesadya u
coBepieHre padoThl. Busl Temonepeaayu: TeIONPOBOIHOCTh, KOHBEKIHS, U3TyUECHHUE.

KonuuecTBo TemyioTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH U TEemjoBOe
paBHOBecHe. YpaBHEHHE TeIUIoBoro OanaHca. [lnaBrneHue um oTBepleBaHUE KPUCTAILTUYECKHX
BEIIECTB. YenbHas TeruioTa IuiaBieHus. [lapooOpazoBanne u KoHaeHcanus. Mcmapenue.
Kunenne. YnaenpHast Temiora napooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpaTypbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.



Brnaxxnocts Bo3myxa.
DHeprus TOIIMUBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Mpunmuner  pabotel TemoBbix aurateneit KIIJ| TemnmoBoro paBuraresns.

JIBUTATEIN ¥ 3alllUTa OKPYKAIOIICH CPEJIbI.
3aKOH COXpaHCHUs U MIPEBPAICHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.
Hemoncmpavyuu.
Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.
Hab6mronenue nuddysun.
HaOroieHue siBIICHUH CMauUBaHUSI U KaWLISIPHBIX SIBIICHHA.
HaGroienne TemioBoro pacivpeHust Ted.

[IpaBuia U3MEpEeHUs: TEMITEPATYPHI.

Buel Termonepenaym.

OxJ1axIeHUe TIPU COBEPIICHUH PAOOTHI.

HarpeBanue nipu coBepiieHUN paOOThl BHCITHUMU CHIIAMHU.
10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOnroneHue KUIIEHUS.

©ooNOA DR

12. HaGuroieHre IOCTOSTHCTBA TEMITEPATYPHI TIPH TUTABJICHUH.

13. Mojenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnwvie pabomot u onvimeul.

OnbITHI 1O OOHAPYKEHUIO TEUCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSKEHHUSL.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

Onpez[eneHI/Ie JAaBJICHUS BO3yXa B OajtoHe miIpuna.

agrwbdE

Harp€BaHusd UKW OXJIAXKICHUA.

TermoBbie

HN3meHeHnue AaBJICHUA ra3a Mpru USMCHCHUHA 00BéMa u HarpCBaHuu WJIN OXJIAKACHUH.

OmLBITHI 110 Ha6J'IIOI[CHI/IIO TCIIJIOBOI'0 paCllIMPCHUSA ra3oB, )KI/II[KOCTeﬁ u TBépI[BIX TCII.

OHBITLI, ACMOHCTPUPYIOINIUE 3aBUCHUMOCTb [HOaBJICHUS BO3AyXa OT €To o0béMa u

6. TlpoBepka THIIOTE3BI JMHEWHONW 3aBHCHUMOCTH JITMHBI CTOJIOMKA JKHJIKOCTH B

TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HaOmoneHne m3MeHeHHs BHYTPEHHEW SHEprMM Tela B pe3yjbTaTe TeIulonepenadu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue sSBICHHS TEIDIOOOMEHA ITPH CMENTMBAHUY XOJIOHOM U TOPSYCH BOJIBI.

9. Onpez[eneHI/Ie KOJM4YECTBa TCIIOTBI, IOJIYYCHHOTO BOOOM npu TEII0O0OMEHE ¢

HarpeThIM METAITIMYECKUM LIUJIUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. VccnemoBanue mporiecca NCTIapeHHs.

12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.
13. Onpenenenue yaenbHON TEMIIOTHI IUIABICHUS JIbJA.
Pazgen 7. diiekTpuyeckne 1 MarHUTHbIE SIBJICHUS.

OnekTpusarus Ten. J[Ba poma AJIEKTPUYECKUX 3aps/ioB. BzammonelcTBHe 3apsKEHHBIX

Tel. 3akoH Ky.]'IOHa (3aBI/ICI/IMOCTB CHJIbI B3aUMOOCHUCTBUS 3apPsKCHHBIX TCJI OT BCIMYUHBI

3apsAa0B U paCCTOAHUSA MCIKIY TCHaMI/I).

Onektpuueckoe nose. Hanpsox€HHOCTh 3nekTpuueckoro noss. [lpuHnun cynepno3unuu

AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM yYPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKTpuueckuil 3apsan. CrpoeHue

aToMma. HpOBOI[HI/IKI/I H JUDJICKTPUKHU. 3akoH COXPAHCHUS SJICKTPUICCKOTr' O 3apsaa.



DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUSA DJIEKTPUYECKOrO TOKa. MCTOYHUKM
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

OnekTpuueckas 1enb. Cuia ToKa. OJeKTpudeckoe HamnpsbkeHue. ComnpoTUBICHUE
IPOBOAHMKA. YJIEIIbHOE CONPOTUBJICHHE BemecTBa. 3akoH Owma [uisi  ydacTka Lemu.
[TocnenoBarenbHOE U MapajIebHOE COEMHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrosiHHble MarHuThl. B3anMopelicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe IoJie.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJISt
HAa TPOBOJHUK C TOKOM. OJEKTPOABHUraTelb MOCTOSHHOrO Toka. lcmomb3oBaHue
ANIEKTPOABUTATENCH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TONYYEHHUS JICKTPUUYECKON JHEPruu. DIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JIEUCTBUE SIEKTPOCKOMNA.
DneKTpocTaTHuecKas HHIYKIIHS.
3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apPsII0B.
[IpoBOTHUKY U AUDIIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
W cTOYHMKY TOCTOSIHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B )KUJIKOCTH.
. 'a30BbIii pa3psa.
. I3mepeHne cuiibl TOKa aMIepMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HarpsKeHUs] BOITMETPOM.
. Peoctat u mara3uH cCOnpOTHBIICHUM.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MopenvupoBaHue HEBO3MOXKHOCTH pa3/eJIeHUs MOIOCOB MarHUTa.
. MoenupoBaHrne MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JleficTBMe MarHUTHOTO NOJIsA HAa MPOBOJIHUK C TOKOM.
. DIEeKTpOoABUTaTENbh OCTOSIHHOTO TOKA.
. UccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON WHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUsI MHAYKIIMOHHOTO TOKa OT YCJIOBUN €r0 BOSHUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnwvie padbomot u onvimol.
1. OnbIThl O HAOJIOICHUIO AIICKTPU3ALNN TNl MHAYKIIMEH U TIPU COMPUKOCHOBEHUHU.
2. HWccnemoBanue AeWCTBUS IEKTPUUYECKOTO OISl HA TPOBOJAHHUKH M TUIIICKTPUKH.
3. COopka u mpoBepka pabOThl AIEKTPUIECKON IETH MMOCTOSHHOTO TOKA.
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4. VI3amepeHue u peryaupoBaHue CHIIbI TOKA.

W3mepenue U peryJinpoBaHue HaPsHKEHUS.

6. HccrnemoBaHue 3aBHCHMOCTH CHIIBI TOKA, HAYILIETO Y€pe3 PE3UCTOP, OT COMPOTHUBIICHHS
pe3ucTopa 1 HaNpsHKEHUs Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAU [IONIEPEYHOr0 CEYEHUS U MaTepHala.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSOHKCHUH TPH TOCIEAOBATEILHOM COCAMHEHUH

o

JIBYX PE3HCTOPOB.

9. TIlpoBepka mpaBuiia Juis CUJIbI TOKA MPU HapajuIeTbHOM COeIMHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI ANIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHue MOIHOCTHU IEKTPUIECKOTO TOKA, BBIIETSIEMON Ha pE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOUYKy, OT HalpsKCHUS

Ha HEW.

13. Onpenenenne KIIJl narpeBares.

14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.

15. U3yyeHnre MarHUTHOTO TMOJsSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H

pa3JieJIeHUN.

16. MccnenoBanue ACWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBHS KaTyIIKHU C TOKOM U

MarHuTa OT CUJIbl TOKA U HaIlPaBJICHUS TOKA B KaTYIIKE.

18. N3y4yenue neiicTBUS MAarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue paboThl SJIEKTPOIBUTATEIS.

20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE

M3MEHEHUH 3HAYCHMs] U HAIPABJIECHUS MHAYKLIMOHHOIO TOKa.
9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXAHUYECKOTO JIBW)KEHUs. PaBHOMepHOe mpsMoiuHEiHOe nABMkeHHe. HepaBHomepHOe
npsiMoJMHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JIBUKECHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMosinHeiiHoe aBrkeHne. CBoOogHoe nmajgeHue. OnbIThl
lNanunes.

PaBHOMepHOE nBHXKEHHUE MO OKpyx)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIO3ULNH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuia TPEHHS CKOJIBKEHUS, CUjla TPEHHS
MIOKOSI, IPYTH€ BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO MaJeHUs.
JBuxenne 1aHer Bokpyr Connpa. IlepBas kocmmueckas ckopocts. HeBecomocts u
Meperpy3KH.

PaBHOBecue MaTepuaibHONM TOYKU. AOCONIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3smeHenne umnynbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBHKEHHE.



Mexanudeckas paboTa W MOITHOCTh. PaboTa Cuil TSDKECTH, YNpyroctd, TpeHus. CBs3b

SHEPrUu

u pa60TBI. HOTGHHI/I&HBH&SI OHEpIrusa TCJIa, MOAHATOrO HaJd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanbHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
JHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIUu.

Hemoncmpayuu.

1. HalmroneHne MEXaHUYECKOTO IBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTEH W TPACKTOPHUU ABMXKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIIBHO
pas3HbIX TEJ OTCUETA.

3. H3mepeHue CKOpOCTH U YyCKOPEHUS MPAMOIMHEHHOTO JBU)KEHUS.

4. VccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JABUKEHHUS.

5. Habmronenue nBuKeHUs T€NA 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHUH, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHUS Tejla OT MacChl Tela U AEHCTBYIOLIEH Ha HErO CUJIBI.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTrUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaHeHnue UMITyJIbCca IPHU HEYIIPYTOM B3aHMMOICHCTBUH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabGmroieHre peakKTUBHOTO JIBUKCHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUH MPU CBOOOIHOM I1aJICHUU.

16. CoxpaHeHue MeXaHUYECKON SHEPTHH MIPH JBMKEHUH TEJIa 0] ICHCTBUEM TPy >KUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpyupoBaHMe TpakTa A pa3roHa M JlalbHEHIIero paBHOMEPHOIO JBHKEHUS
[IapUKA WIH TEIEKKH.

2. OmnpeneneHune CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEeHUs Telda NpU PAaBHOYCKOPEHHOM JBM)KEHHUH 110 HAKJIOHHON
MJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU MPH PaBHOYCKOPEHHOM [BM)KEHUH 0e3 HayalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenne kod(ppuIeHTa TPCHUS CKOTBKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTHl CUJIBI TPEHUS TIPH PABHOMEPHOM JIBIDKEHUHM Tella 10
TOPU30HTAIILHOM TOBEPXHOCTH.

10. Onpenenenne pabOTHI CWIIBI YIPYTOCTH TPU TOABEME Tpy3a C WCIOJIB30BaHUEM
HEMOABMKHOTO U IMOABHKHOTO OJIOKOB.

11. N3y4yeHnue 3aK0Ha COXpaHEHMSI SHEPTUU.

Pa3zgen 9. MexaHnnueckue KoJe0aHud U BOJIHBI.



KonebGarenbHoe nBwkenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TMEpUO, 4YacToTa,
amITyna. MaremMatudecKuil M NPYKUHHBIA MasTHUKWU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4ecKkux BOJH. [IponoabpHble U nonepeyHblie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaburonneHne BbIHYX/I€HHBIX KOJ€OaHUI U pe30HaHca.

PacnipocTpanenre npooiabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).

Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

ok wnE

Jlabopamopnwsie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMAaTUYECKOTO MasITHHUKA.
2. OmpezaeneHue 4acTOThI U MEPHOJA KOJeOaHUH MPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMMOCTH TEpHOAa KoJeOaHWI TMOABEIICHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka He3aBUCHMMOCTU NEpHOAAa KOJEOAHWW Ipy3a, MOJBELIEHHOIO K HUTH, OT
Macchl Ipy3a.
6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpuoja KojleOaHWi MPYKHUHHOTO
MasTHUKA OT MACChI IPy3a U KECTKOCTU IPYKUHBI.
7. W3mepeHue yckopeHHUsl CBOOOIHOTO Ma/IeHUs.
Pa3nen 10. Di1ieKTpOMarHuTHoe 1M0Jie M JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIKkasa 3eKTpoMarHuTHBIX BOJH. MCIonb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpavyuu.
1. CaoiicTBa NEKTPOMATHUTHBIX BOJH.
2. BosHOBBIE CBOHCTBa CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. M3yueHue CBOWCTB 3JEKTPOMATrHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TeNedoHa.
Pa3znen 11. CBeToBLI€e IBJICHNUS.
JlyueBas moxenb cBera. Mcrounuku cBeta. [IpsMosiMHEHOE pacrpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cBera. ITnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.
[Tpenomiienne cBera. 3aKoH npeaomiieHus cBeta. I1lolHoe BHyTpeHHEEe OTpaKEHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.
Jlunza. Xox myweit B muH3e. Onrtuyeckas cucrema ¢oTroanmnapara, MHUKpPOCKONa u
Teneckorna. ['1a3 kak ontudeckas cuctema. bin3opykocTs U 1adbHO30PKOCTbD.
Paznoxenne 6enoro ceera B criektp. OnbiTel HptoToHa. CliojkeHue CrieKTpaIbHBIX [[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.



[IpsamonuHEHOE pacIpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Tomryuenue n300pakeHUld B TUIOCKOM, BOTHYTOM H BBITTYKIJIOM 3€pKaJiax.
[Ipenomnenue caera.

ONOTUYECKUN CBETOBO/I.

Xon tyueit B coOMparomei JnuHse.

Xox JIydeil B paccenBarolleH JIMH3E.

[Toryuenue n300pakeHUl ¢ TOMOIIBIO JINH3.

[Tpunuun neiictBust Goroanmnapara, MUKPOCKOIIA U TEJIECKOMA.
10 Mopnens rnasa.

11. Paznoxxenue OEIIOro CBETa B CIIEKTP.

©CoNoOkr~ DR

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopnwsie pabomot u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH yIila OTPaXEHUSI CBETOBOI'O JIy4a OT YIJia NaJeHHUS.

2. HzydeHme xapakTEpUCTHK M300paXeHUS MPEAMETA B IIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCMMOCTHU YIJia MPEJIOMIICHHS CBETOBOTO JIy4a OT yrja MaJeHHs Ha
IPaHULIE «BO3IYX—CTEKIIO».

[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIICH JINH3BL.
OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NMPU UX HAONIOJCHUU 4Yepe3 IBETOBBIC
(GUIBTPBHL.

No gk

Pa3nen 12. KBanTtoBble siBJIeHUS.

Omnswitel Pesepdopaa u mnanerapuas moaens atoma. Moaens atoma bopa. Ucnyckanue u
MOTJIONIEeHHE cBeTa aTOMOM. KBaHThI. JInHeyaThie CIEKTPHI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpPOe€HHE aTOMHOIO Sapa.
Hyknonnass momens aromHoro sigpa. M3oromsl. PaanoaktuBHbIE mpeBpameHus. Ilepuop
MoJtypacnaaa aTOMHBIX sIJIEp.

SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsSA0BOT0 U MAaCCOBOTO UMCEN. DHEPrus CBS3U
aToMHBIX sifep. CBsi3b Macchl W SHepruu. Peaknuu cuHTe3a u AeneHust sanep. VcTouHuku
sHeprun CosHIA U 3BE3 .

Snepnas snepreTuka. JleiicTBUA paAMOAKTUBHBIX U3IYYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHeKTphl U3JIy49eHHS U TIOTJIOMIEHUS.

CrexTpsl pa3TuIHBIX Ta30B.

CnexTp BoaoOpo/a.

Habnronenue TpekoB B kamepe BuibcoHa.

PaboTa cuérumka HOHU3UPYIONTUX U3TyUEeHUH.

Peructpariust uzmydeHusi IpUpPOHBIX MUHEPAIOB U TTPOTYKTOB.
ﬂaﬁopamopubte padomul u onvimol.

1. HaGnroneHue CIUIONIHBIX U TMHEWYAThIX CIIEKTPOB H3ITYUCHHUS.

o 0k wh ke

2. HWccnemoBanue TPEKOB: W3MEpPEHUE SHEPTUM YACTHIBI 110 TOPMO3HOMY ITyTH (110
dboTorpadusim).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.



[ToBTOpUTENBEHO--00001IAIONNIT  MOAY/Ab MpeAHAa3HAuYeH MJig CUCTeMAaTu3aluu U
00001IeHNST TPEIMETHOTO COACPIKAHMSI M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MIPH U3YUYCHUN
BCEro Kypca (pM3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wu3yyeHUHM JAHHOTO MOZYJS peanu3yloTcs ¢ CHCTEMaTU3UPYIOTCS — BUIbBI
NESTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOecrnedmBaeTCs JOCTHIKEHHE TMPEAMETHBIX U
METANPEIMETHBIX TJIAHHUPYEMBIX Pe3yIbTaTOB 00y4eHHs, (HOPMUPYETCS €CTECTBEHHOHAYJIHAs
rPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIEAOBAHUS SIBICHUN MPUPOABI M TEXHUKH,
OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3NYECKUE SBJICHUS, MPUMEHSSI IOJTY4YCHHbIC 3HAHUS,
peliaTth 3a7a4u, B TOM YHCIIe KAYECTBCHHBIE M SKCIIEPUMEHTAIILHBIC.

[TpuHIMIHATHHO AEATEIHPHOCTHBIA XapakTep HaHHOTO pa3jelia pean3yeTcs 3a CUéT TOTo,
YTO 00YyYaIOLIUECs BBIMOIHSIIOT 33/1aHUS, B KOTOPBIX UM MpEJIaraeTcs:

HAa OCHOBE IMOJIYYCHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHITH (PU3UUYECKUE SIBICHUS
B OKPYKaroUIed MPUPOIE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJBI MCCICAOBAHUS (PU3NYCCKUX SBJICHHUMA, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOIYYECHUS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HamOOJee Ba)XHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAHUS PA3UYHBIX HCTOYHHKOB DSHEPrUU HA OCHOBE
3aKOHA MPEBPAIICHUS i COXPAHCHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne (U3MKM Ha YypOBHE OCHOBHOIO O0OLIEro oO0pa3oBaHMs HAIpPaBICHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U NIPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

B pesymbraTte wu3ydeHus (U3MKH Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHS Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTprMoTN4YeCcKOro BOCIIUTAHUSA:

® [POSBJICHUE MHTEpEca K UCTOPHHM M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOH (hr3nyeckoit
HayKH;

® [ICHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX--(U3UKOB;

2) rpa:kKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

® TOTOBHOCTb K aKTHBHOMY Y4YacCTHIO B OOCYXJEHMH OOILECTBEHHO 3HAYMMBIX M ITHUYECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHNUEM TOCTHKEHUN (PU3UKY;

® 0CO3HaHHE Ba)XHOCTH MOPAJIbHO--3TUYECKUX NPHUHLIUIIOB B JESITEIbHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCHMTAHMSA:

® BOCIPHUATHE ICTETHUECKUX KayecTB (hU3MYeCKOW HayKu: €€ TapMOHHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

® O0CO3HaHHWE LEHHOCTH (HU3UYECKON HAyKHM KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOIIECH KYJIbTYPBI;

e pa3BUTHE HAyYHOU JIFOO03HATEIBLHOCTH, HHTEPECA K HCCIIEI0BATEIbCKON JeSITENIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONONYYHs:

® 0CO3HaHMe LEHHOCTU Oe30macHoro o0pas3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH ITPaBUJI 0€30IIaCHOTO MOBEIECHUS Ha TPAHCIOPTE, Ha 10pOrax, C 3JEKTPUUECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

e  cpOpMHPOBAHHOCThH HaBbIKA pe(IEKCUH, TPHU3HAHNE CBOETO MIPaBa Ha OIUOKY U TAKOTO K€
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BocnuTaHUs:

® QAKTUBHOE y4yacTHUe B PELICHWU MPAKTUYECKUX 3a/ad (B paMKax CeMbU, 00pazoBaTeIbHOMN
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW W COLMAJIbHOW HAaIpaBIEHHOCTH,
TpeOYIOMMX B TOM YHCIIC U (PU3NIECKUX 3HAHU;

® HHTEpeC K MPaKTUYECKOMY H3y4eHUIo podeccui, CBI3aHHBIX C PU3NKOM;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA:

e OpUEHTalus Ha MpUMEHEeHHe (UINYECKUX 3HAHUW s peuieHust 3anad B 00JjacTu
OKpY’KaIOIllel Cpenbl, MUIAHUPOBAHUS NOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCIEICTBUI
TUISL OKPYKAIOIIEeH Cpenbl;

® 0CO3HaHME IMTO0ATBHOTO XapaKTepa 3KOJIOrMYECKUX MpoOIeM U IMyTel UX peleHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

e 1OTpeOHOCT, BO B3aMMOJEHCTBHM IPH BBINOJIHEHUH HCCIECIOBAHUNH U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;

® [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JEATEIBHOCTD;

e 1oTpeOHOCT, B (POPMUPOBAHMM HOBBIX 3HAHHWM, B TOM 4Hucie (GOpPMyIUpOBaTH HJEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBJICHUSX;

e 0OcCO3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (PU3UKY;



® [UIAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUH;

¢ CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATL B3aMMOCBA3U ITPUPOEIL, O6H.[CCTB3, 1 DKOHOMHMKH, B
TOM YHUCJIE C UCITIOJIB30BaHNUECM (bl/ISI/ILIeCKI/IX 3HaHHI>i;

® OIICHKAa CBOMX JEHUCTBUM € Y4YETOM BIMSAHUA Ha OKPYKAIOUIYIO CPENy, BO3MOMKHBIX
r7100aJIbHBIX MOCJIEACTBUH.
METAINIPEIMETHBIE PE3YJIbTATBI
B pesymbraTe oOcBOeHHMS mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro

oOpazoBanusi y oOyuatomierocss OyIayT cGOpMHpPOBaHBI MeTanpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4yeOHbIE JEHCTBUS, KOMMYHUKAaTHBHbBIE
YHUBEpCaJbHbIE YUeOHbIE IeHCTBUS, PETYIATUBHbIE YHUBEPCAIbHbBIC YUeOHbIE IEHCTBHUS.

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue AelicTBus:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAINMN, OCHOBAHHS JJIs1 0000IIeHNUs
Y CPaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B PacCMaTPUBAEMbIX (PaKTax, TaHHBIX U
HAOJII0JICHUX,, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBIISIT NIPUYMHHO--CJICICTBEHHBIC CBSI3U TPU W3YYCHUH (PU3HUYECKUX SIBICHUH WU
MIPOLIECCOB, JI€NIaTh BBIBOJABI C MCIOJb30BAaHUEM JEAYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKJIFOUEeHUM, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3UUECKUX BEJIHMUNH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CHoco0 pemieHus yueOHoW (u3nueckoi 3amauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

HCIIOJIH30BaTh BOMIPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTaBIICHHOMY IUIaHY OIIBIT, HECIIOXHBIN
(bU3HYEeCKU IKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEeIOBaHNE (DU3UIECKOTO SBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OpMAIINIO, TTOTYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (popMynupoBaTh OO0OOIIEHUST U  BBIBOJABI 1O  pe3yJibTaTaMm
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (U3HMUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh MIPEIOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PAa3JIMYHBIE METO/bI, MHCTPYMEHTHI M 3alpoChl IPH TIOWCKE U OTOOpe
uH(pOpMAIIUK WIH JAHHBIX ¢ YUETOM MPEAoKEeHHOU yueOHoM (hru3nueckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX
BUJIOB U (hOpM TpeICcTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMYy MpeACTaBlIeHUS HHPOPMAIUH U
WJUTIOCTPUPOBATh pEIlIaeMble 337aud HECJIOKHBIMU CXEMaMH, JuarpamMmamMi, UHOU
rpaduKoi U UX KOMOMHAITUSMU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B XO0Ji¢ OOCYXIEHHsS Y4eOHOro maTepuaia, Pe3ysbTaToB JIa0OpaTOpPHBIX pPaboT W
IMMPOCKTOB 3aAaBaTb BOIIPOCHI IO CYIICCTBY 06cy>i<;[aeM0171 TEMBI U BBICKA3bIBaTh UJCH,
HAIlCJICHHBIC Ha PeIlIeHUEe 3a/1a4H U MOIepKaHne OJ1aroKenaTeIbHOCTH OOIIEHNUS;



COIIOCTAaBJISITb CBOU CYXKACHUA C CYXIACHUAMU OPYIUX YYaCTHUKOB JAUajIora,
OOHApY)KMBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIUCHMEHHBIX TEKCTaX;

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YIbTAaThL BBIITOJIHEHHOI'O (bI/I?;I/I‘-IeCKOFO OIIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

INOHUMATb W HCIIOJB30BATh IMPCHUMYIICCTBA KOMaHI[HOﬁ u HHI[HBHHyaHLHOfI paGOTbI
IpY PEIICHUN KOHKPETHOH (pr3zndeckoil mpoOiemsl;

NPUHUMATh LEId COBMECTHOW JEATEIBHOCTH, OpPraHW30BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpeNeNIATh PO, 00CYXKIaTh MPOIECCH U PE3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJHATH CBOIO 4YacTh pPabOThHI, AOCTUTAs KAaueCTBEHHOTO pe3ysbTaTa IO CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHMBAaTh KAayeCTBO CBOEro BKJI3Ja B OOMMA MHPOXYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX ISl PeIICHUS
buznyecKuX 3HAHMUIA;

OPUEHTUPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
MPUHSITHE PELICHUS B TPYIIIE, MPUHATHE PELICHHUH IPYIIOoN);

CaMOCTOSITENIbHO COCTABJISITh ANTOPUTM pelleHus (U3MYECKON 3aJayu WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MPEIJIaracMble BApUAHThI PEILICHU;

JienaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBIA HHTEJLJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IIpeyIaraTh IiaH €€ N3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTIDKEHUS) pe3yJabTaToOB JIEATEIbHOCTH,
J1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3a1ad Wil B
YTBEPKICHUAX Ha HAy4YHbIE TEMBI U TAKOE K€ IIPaBO APYroro.

IMPEJIMETHBIE PE3YJIBTATDBI
K koniy oOyuenus B 7 kJiacce NpeaMETHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

HCIIOJIB30BAaTh ITOHATUA: q)HSquCKI/Ie N XUMHUYCCKUEC SABJICHHA, Ha6J'IIOI[eHI/Ie, OKCIICPUMCEHT,

MOACIb, TUIIOTE3a, CANMHHUIIBI CI)I/ISI/I'-IGCKI/IX BCJIMYHH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOSAHUA
BemecTBa (TBEpIOE, JKUAKOE, Ta3000pa3HOE), MEXaHHMYECKOe IBUKCHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOPHS, PaBHOJCHCTBYOINAs CHia, nedopManus
(ympyrasi, iiacTH4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS COCY/IbI;



pasnuyarh siBaeHus (Auddysus, TErIoBoe NBMKEHHWE YaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUJKEHHE, HEPaBHOMEPHOE JBWKEHUE, HHEpPLMs, B3aUMOJCHCTBUE TEJI, paBHOBECUE
TBEPABIX TEJ C 3aKPEIUVIEHHOM OCBHIO BpAllEHUdA, Iepelada JaBJICHHUS TBEPIAbIMU TEJIaMH,
KHUIKOCTSIMH M ra3amu, arMoc(hepHoe JaBjeHHEe, IUIaBaHUE TeJ, MPEBpPAIICHUs
MEXaHMYECKOM SHEpruM) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3UYECKHUX SBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM
ymciie GU3NYECKue SIBJICHUS B IPUPOJIE: TPUMEPHI ABMXKEHUS C PA3IMYHBIMU CKOPOCTSIMH B
JKUBOWM WM HEXUBOH IIpUPOJE, NEHUCTBHE CUIIBI TPEHHsS B IPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(epHOTo JaBJICHHs HA )KUBOM OpraHu3M, IJIaBaHUE PBIO, phIYard B TEJe YelIOBeKa, MPH
STOM MEPEBOJUTH MPAKTHUUECKYIO 3aJauy B y4eOHYIO, BBIIEJATH CYIIECTBEHHbBIC CBOWCTBA
(mpu3HakK) GU3NICCKUX SBICHUH;

ONKCHIBATh HM3yYEHHBIC CBOMCTBA Tel U (U3MUECKUE SIBJICHHS, HCIONB3Yys (U3MUECKUe
BEJIMUMHBI (Macca, 00bEM, IUIOTHOCTD BEIIECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTh,
CWJIa YIpPYroCTH, CHUJIa TSIKECTH, BeC Teja, CWIa TpeHus, JaBjeHue (TBEpHOro Tena,
KUJKOCTH, Ta3a), BBITAJIKUBAIOLIAs CHJIa, MEXaHW4eckas padoTa, MOLIHOCTh, IJIEYO CHIIBI,
MOMEHT CHUJIbl, KO3(h(UIHUEHT TMOJIE3HOTO JCHCTBUS MEXaHHU3MOB, KHHETHYECKas U
MOTEHLIMANbHAs SHEPrusi), NpU OMHMCAHWU TMPABUIBHO TPAKTOBATh (PUIUYECKUIl CMBICI
UCTIOJIB3YEMBIX BEJIMYMH, WX O003HAUEHUS W E€AWHUIBI (PU3UYECKUX BEIMYUH, HAXOIUThH
(opMyITBI, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIIMYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBICHUS U IPOLECCHI, HCIOJB3Ys MpaBuia
CIOXeHHs] cull (BIOJIb OJNHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBUIJIO paBHOBECHS pbluara (0JI0Ka), «30J0TO€ MPaBUIO» MEXAHUKHU, 3aKOH COXPAHEHUS
MEXaHUYECKOM 3HEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCHIBATh
€ro MaTeMaTHYECKOE BBIPAKECHUE;

OOBSACHATh (PU3NYECKHUE SBJIECHUS, MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh MPUUYMHHO--CIIE/ICTBEHHbBIC
CBSI3U, CTPOMUTH OOBSCHEHHWE M3 1—2 JOrMYeckMX MaroB ¢ omopod Ha 1-2 M3y4eHHBIX
CBOICTBa (PU3NUECKUX SBJIECHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTth pacy€THbIC 3a/1aul B 1—2 MEHCTBUS, UCIIONB3Ys 3aKOHBI U (JOPMYIIbI, CBS3BIBAIOIIIE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHaJIM3a yCJIOBHS 3a/layMl 3alliChIBaTh KPAaTKOE YCIIOBUE,
MOJICTaBIATh (DU3MUECKHe BEIMYMHBI B (OPMYJbl U MPOBOJUTH pPacu€Thl, HAXOAUTH
CIpaBOYHBIE JaHHBIE, HEOOXOIMMBIE JJIS pPELIeHHs 3a]ad, OLEHUBATh PEATUCTUYHOCTD
NOJYYeHHOM (hr3UYeCcKOi BETMUHHBI,

pacrio3HaBaTh MpoOJIEeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3HYECKUX METOJIOB, B
OTNHMCAaHUM MCCIIEOBAHUS BBILACIATH MPOBEPSAEMOE MPENIONoKeHHE (TUIIOTE3Y), pa3anyaTh U
MHTEPIPETUPOBATh TOJYYEHHBIN pe3ysibTaT, HAXOJWTh OIIMOKKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 PE3YJIbTATAM;

MPOBOAMTD OIBITHl MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WM (PU3UYECKUX CBOWCTB Tell:
(bopMynupoBaTh MPOBEPSEMbIE MPEANONIOKEHHS, COOUpPATh YCTAHOBKY W3 MPEIOKEHHOTO
000py/I0BaHusl, 3aMMCHIBATh XOJI OMBITa U (DOPMYITHPOBATH BHIBOIBL;

BBIMOJHATh TPSMbIE H3MEPEHUS PACCTOSHUS, BPEMEHHM, MacChl Teja, 00bEMa, CHIIBI U
TEMIEPATypbl C WCIOJB30BAHMEM aHAJIOTOBBIX W IM(PPOBBIX NPHOOPOB, 3aMUCHIBATH
MoKa3aHusl TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUN;



IPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTU OJHOM (PU3UUECKOM BEIMYUHBI OT JAPYrod c
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCMMOCTH IIyTH PAaBHOMEPHO JBMXKYILEIrOoCs Tena
OT BPEMEHH JIBUKECHUS TeJa, CHIIBI TPEHUSI CKOJBKEHHs OT Beca Teja, KauecTBa 00paboTKu
MIOBEPXHOCTEH TEJI M HE3aBUCUMOCTHU CHJIBI TPEHMS OT IUJIOLIAJAM COIPUKOCHOBEHHUS TEIl,
CHJIBl YIIPYTOCTH OT YIUIMHEHUS NPY>KUHBI, BBITAIKMBAIOLIEH CUIIBI OT 00bEMA MOTPpYyKEHHOM
YacTH TeJla U OT IJIOTHOCTH KMJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT INIyOUHBI,
Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUM IUIABaHMS TEJ, YCJIOBHM PaBHOBECUS pblyara M
0JIOKOB), Y4acTBOBATh B IUIAHWPOBAHUHM Y4EOHOTO HCCIEIOBaHMSA, COOMpPATh YCTAHOBKY H
BBIIOJIHATh M3MEpPEHUs, cielyd MpeUIoKEeHHOMY IUIaHy, (GUKCUPOBaTh PpE3yJbTaThl
IOJy4YEHHOM 3aBUCUMOCTH (U3MYECKHUX BEIMYMH B BHJE IPEUIOKEHHBIX TaOIMLl U
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUUUH (MJIOTHOCTh BEILECTBA KUAKOCTH U
TBEPAOIrO TeEJla, CHJIa TPEHMSI CKOJIbKEHMs, J1aBJIEHUE BO3/yXa, BbITAJKHUBAIOIIAs CHJIA,
NEMCTBYIOIIAs HA TOTPYKEHHOE B JKUIKOCTH TeNO, KO3()(PUIMEHT MONe3HOTO ACHUCTBUS
IPOCTBIX MEXAaHU3MOB), CIENysl NMPEI0KEHHON MHCTPYKIMU: TIPU BBIOJHEHUN U3MEPEHUI
coOMpaTh SKCIIEPUMEHTATIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAaUEHUE HCKOMOW BEIUYHMHBI;
co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH ITpU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;
YKa3bIBaTh NMPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOLIaroIUecs] COCyAbl, 0apoOMeTp, pblyar, MOJBUKHBIM U HEMOABHKHBIN
0JI0K, HAKJIOHHAs IUIOCKOCTb;

XapakTepu30BaTh NMPUHLHUIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
omopoi Ha HX omnMucaHus (B TOM 4YHCIE: MOAMIMIIHUKH, YCTPOMCTBO BOJONPOBOAA,
TUIPABIMYECKUN MPecc, MAaHOMETP, BHICOTOMEp, MOPLIHEBOM HACOC, ApEOMETP), UCIIONb3YS
3HaHUS O CBOMCTBaX (M3MYECKHX SBJICHUH M HeoO0XOoAWMble (DU3MYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPHI (HAXOIUTh UH(OPMALIHIO O IPUMEPaX) MPAKTUYECKOTO HCIIOJIb30BaHMS
¢u3nyeckux 3HaHUI B TIOBCEAHEBHOM KM3HM i obOecrieyeHus O€30MacCHOCTH TpH
oOpailleHun ¢ npubopaMu M TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHUs 3/10pOBbS U
cOOI0OICHHSI HOPM SKOJIOTMUECKOT0 TIOBEIEHUS B OKPYKaIOILEH Cpene;

OCYIIECTBIISATh OTOOP MCTOYHUKOB MHpOpManuu B VIHTepHETE B COOTBETCTBUU C 33JJaHHBIM
MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUH M MYTEM CPAaBHEHMS Pa3IUYHbBIX
UCTOYHUKOB BBIIEIATH MH(OPMAIIHIO, KOTOpas SBISETCS MPOTUBOPEUNBOM HIIM MOXKET OBbITH
HEJIOCTOBEPHOM;

UCMOJIb30BaTh TPH BBIMOJHEHUM YYEOHBIX 3aJaHU HAay4YHO--TIOMYJSPHYIO JUTEpaTypy
¢bu3nyecKoro cojiep:kaHus, CIpaBOYHbIE MaTepHallbl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMaMyd KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUsl MHPOPMAIMKM W3 OJIHOM 3HAKOBOMU
CUCTEMBI B JIpYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE W YCTHBIE COOOMICHWS Ha OCHOBE 2—3
UCTOYHHUKOB HMH(POpPMALUU (PHU3UUECKOTO COJIEpKaHHs, B TOM 4YHCIE IyOJIMYHO JenaTh
KpaTKhe COOOIIEHUs O pe3yibTaTaXx MPOEKTOB WIM YYEOHBIX MCCIEIOBAHUH, NMPH 3TOM
rPaMOTHO HCIOJIb30BaTh W3YUYEHHBIN MOHATUIHBINA anmapaTr Kypca (U3HKH, CONPOBOXKAAThH
BBICTYIUICHHE MTPE3EHTALMNEM;

IIPY BBINOJIHEHUH Y4EOHBIX IPOEKTOB U UCCIIEJOBAHUI pacpeessTh 00A3aHHOCTH B TPYIIIE
B COOTBETCTBHH C IIOCTABJICHHBIMHU 3alladyaMM, CICIUTh 33 BBIIIOJHECHUEM IIJIaHA JACHCTBHU,
a/ICKBaTHO OILIGHUBAaTh COOCTBEHHBIM BKJAaX B JEATEIBHOCTh TIPYMIbI, BBICTPAUBAThH
KOMMYHHMKaTHUBHOE B3aMMOJEHCTBHE, yUUTHIBASI MHEHUE OKPY)KAIOILIKX.



K koniy oOyuenus B 8 kjiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIIONIb30BAaTh TOHATHUSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE [BUYKEHHE aTOMOB U
MOJICKYJI, arperaTHbleé COCTOSHHUS BEIIECTBA, KPUCTAUIMYECKHE U amopdHble Tena,
HACBHINICHHBIH M HEHACBHIIIEHHBIM Map, BIAKHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHSA
SHEprusl, TEeIJIOBOM JIBUraTelb, 3JIEMEHTAPHBINA AJIEKTPUUECKUM 3apsii, JIEKTpUUECKoe MoJe,
NPOBOJHUKY U AUAICKTPUKH, TOCTOSIHHBIA AJIEKTPHUUYECKUI TOK, MAarHUTHOE TI0JIE;

pa3iauuaTh SABJIEHUS (TEIUIOBOE pacHIMpEeHUE U CKaThe, TeIonepeaaya, TeIIoBOe
paBHOBECHE, CMauyMBaHUE, KAMWUISPHBIC SBICHUS, HCIApEHUE, KOHJEHCALUs, IUIaBJICHHE,
KpucTaimu3anus  (OTBepAeBaHME), KWIIEHHE, Terwlonepeaaya  (TEMJIONPOBOIHOCTS,
KOHBEKIIMS, U3JIy4eHHE), ODJEeKTpU3alus Tell, B3auMOJEWUCTBUE 3apsioB, JEHUCTBUSA
JNEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO TOJII Ha TIPOBOJHHUK C TOKOM, JICKTPOMAarHUTHAS MHIYKIIKS) MO0 ONMHUCAHHUIO UX
XapaKTEpHBIX CBOMCTB W HAa OCHOBE ONBITOB, JAEMOHCTPHPYIOUIMX JaHHOE (U3NIECKOE
SIBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YUYECHHBIX (PU3UUECKUX SBICHHUHA B OKPY)KAIOLIEM MHUpPE, B TOM
yucne (u3uveckue SBICHUS B MNPHUPOJE: MOBEPXHOCTHOE HATSDKEHHWE U KalmWUIpHBIC
SBJICHUS B NPUPOJE, KPUCTAIBI B NpHUpoje, usinyuyeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opusbl, 00pa3oBaHHE pOCHI, TymMaHa, MHEs, CHEra, JJICKTPUUECKHUE SIBJICHUS B
aTMocdepe, MEKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE I0JIe 3eMITH, Jpei( MOITIOCOB,
pOJIb MAarHUTHOTO MOJIA Ul KU3HU Ha 3emiie, MOJSIPHOE CUSHHE, IIPU 3TOM IEepeBOIUTh
MPAaKTUYECKYlO0 3alady B Y4eOHyIO, BBIIEIATh CYIIECTBEHHbIE CBOICTBa (IIPU3HAKH)
(bu3NYECKUX SIBICHUN;

OINHUCBHIBATh HM3YYECHHBbIE CBOWCTBA TeJN W (PU3MUYECKHE SIBJICHUS, HMCIONb3Ys (hU3NUYecKue
BEJIMYMHBI (TEMIIepaTtypa, BHYTPEHHSSI DHEPrusi, KOJMYECTBO TEIUIOTHI, YAETbHas
TEINIOEMKOCTh ~ BEIIECTBA,  yJeNbHAas  TEIUIOTa  IUIABJICHWs,  yJAeJIbHAas  TeIJioTa
napooOpa3oBaHMs, YAEIbHas TEIUIOTa CropaHMs TOIUIMBA, KOI(Q(UIMEHT IOJIE3HOTO
JIeMCTBUSL TEIUIOBOW MAIlMHBI, OTHOCUTENbHAS BIAXHOCTh BO3/AYXa, JIEKTPUUECKUI 3apsil,
CHJIa TOKa, OJJIGKTPHUECKOE HANpsDKEHUE, COMPOTHBICHUE IPOBOJIHUKA, YIEIbHOE
COIIPOTHBIICHUE BEIIECTBA, pab0oTa W MOIIHOCTH DJJEKTPUYECKOTO TOKa), MPH OMHUCAHUU
NOPaBUWIbHO TPAKTOBaTh (DU3MYECKHH CMBICI MCIIOJIb3YEMbIX BEJIWYMH, OOO3HA4YECHUS MU
€IMHUILBI (PU3NYECKUX BEJTMYUH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYTMMH BEIHMYMHAMH, CTPOUTh TpadUKHd HW3YYEHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEIMYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PM3MUYECKHE SBJICHUS W TPOIECCHI, UCTIOIb3ysS OCHOBHBIE
MOJIOKEHUS  MOJIEKYJISIPHO--KMHETHYECKOM  TEOpUM  CTPOEHHUsS]  BEIeCTBa, MPHUHLUI
CYINEpIIO3UIMM ToJiel (Ha KauyecTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH Oma
JUIS y4acTKa Iienu, 3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEHHs PHEPruM, IpU 3TOM JaBaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA M 3aIMCHIBATH €r0 MaTEMAaTHIECKOE BHIPAKEHHE;
OOBSICHATH (Pr3MYECKHE MPOLECCH U CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CHUTYaIlHii
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYNHHO-CIICACTBEHHBIC CBS3H,
CTpOUTh OOBSICHEHHE M3 1—2 JOrMYecKHX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA
bu3nUecKux SBICHUH, GPU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3a/1a4u B 2—3 EHCTBHS, HCIIONB3YsI 3aKOHBI M (hOPMYJIbI, CBSA3BIBAIOIINE
¢u3nueckre BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUSA 33Ja4M 3alUCHIBATh KPAaTKOE YCIIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUISl pPElIeHMs] 3a/Jayd, BBIOMPATh 3aKOHBI U (OPMYJIBI,



HeoOXOoUMBIC JUIS €€ pelIeHUs, TPOBOANTh PACYEThl U CPABHUBATH IMOJYUYCHHOE 3HAYCHHE
q)H?;H‘-IGCKOﬁ BCJIMYHMHBI C U3BCCTHBIMU JaHHBIMHU,

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOYKHO PEIIUThH MPH IMOMOIINA (PU3NISCKUX METOJIOB,
UCIIOJNIB3YS OMHUCAHHUE WCCIICOBAHUS, BBIICTATH MPOBEPSIEMOE MPEANOJIOKECHHIE, OLICHUBATh
MPABHJILHOCTb MOPSIIKA MPOBEICHUS UCCIICIOBAHMS, JICJIaTh BBIBO/IBI,

IPOBOJUTH OMBITHI 1O HAOIIOACHUIO (PU3MUECKUX SBICHUN WU (PU3MUYECKUX CBOWCTB TEN
(KanwUISIpHBIC SIBJICHHUS, 3aBUCUMOCTH JABJICHUS BO3AyXa OT €ro o0bEéMa, TemIepaTyphl,
CKOPOCTH TIpollecca OCThIBAHHWS W HArpeBaHHUsS IPH HM3JIYYCHHH OT I[BETa H3JIydaromiei
(Toromaromneii) MOBEPXHOCTH, CKOPOCTh MCTAPEHUST BOJABI OT TEMIEPATyPhI KUIAKOCTH U
IO €€ MOBEPXHOCTHU, JIEKTPU3ANUS Te U B3aUMOACHCTBHE SJCKTPHUECKUX 3aPsI0B,
B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB, BH3yajW3allds MArHUTHBIX ITOJIEH IMOCTOSHHBIX
MarHMTOB, JICHCTBUS MArHUTHOTO ITOJISI HA MPOBOJHUK C TOKOM, CBOWMCTBA 3JICKTPOMArHuTa,
CBOMCTBA  DJICKTPOJABHUTATENSI  MMOCTOSHHOTO TOKa): (OPMYyJIUPOBATH  IPOBEpsieMbIC
MPEIITOJIOKECHUS, COOMPAaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYIOBaHUS, ONUCHIBATH XOJI
OIBITa U POPMYJIUPOBATH BHIBOJIBI,

BBITIOJHATL IIPAMBIC U3MCPCHUA TCMIICPATYPHI, OTHOCHUTEJILHON BJIAXKHOCTH BO31yXa, CHJIbL
TOKa, HaNpsOKEHUS C HCIOJIb30BaHHEM aAHAJIOIOBBIX MPHUOOPOB M JATYUKOB (PUINYCCKUX
BCJIMYMH, CPAaBHUBATh pE3YJIbTaThl H3MEPEHUH C Yy4ETOM 3aJaHHOM  aOCOIFOTHOM
MOTPEIIHOCTH;

NPOBOJUTHh HCCIICJIOBAHUE 3aBHCUMOCTH OJHON (DM3UYECKOW BEJIMYUHBI OT JPYrod C
HCIIOJIb30BAHHUEM IIPAMBIX I/I3M€p€HI/If/'I (3aBI/ICI/IMOCTI) COIMPOTUBJICHHUA IMPOBOJHUKA OT €ro
JJIMHBI, IJom@aayr MmOHmepEeHYHOro CCYCHHUA W YIACIBHOI'O CONPOTHUBJIICHUA BCUICCTBA
MPOBOJHMKA, CHUIIBI TOKAa, HAYIIETO 4Yepe3 MPOBOJHUK, OT HAMpSKEHUS Ha MPOBOJHHUKE,
WCCIIEIOBAaHUE TIOCTENOBATEIbHOTO M TapajuieIbHOTO  COEIWHEHUH  MPOBOIHHUKOB):
IUIAHUPOBAaTh HCCIIEZJOBAHUE, COOMpaTh YCTAaHOBKY U BBINOJHATH HM3MEpPEHUs, Cleays
MPEIOKEHHOMY TUTaHy, (DUKCHUPOBATh pe3yJbTaThl TOJTYYEHHOM 3aBUCHUMOCTH B BHJIE
TabNuIl ¥ TpaduKoB, IeJaTh BHIBOJBI 10 Pe3yIbTaTaM HUCCIIEIOBAHUS;

MNpOBOAUTE KOCBCHHBLIC HW3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCIINYNH (y,[[eJ'II)HaSI TEIIOEMKOCTD
BEIIIECTBA, COMPOTHUBIICHHWE NPOBOJAHMKA, paboTa M MOIIHOCTH DJIEKTPUUECKOTO TOKA):
IUIAHUPOBAaTh ~ WM3MEpPEHUs, COOMpaTh  HKCHEPUMEHTANbHYIO  YCTAaHOBKY,  CIeays
HpeI[JIO)KeHHOfI HHCTPYKIWH, U BEIYUCIIATh 3HAUYCHUC BCIIMYNHBI,

coOiroaaTh MpaBuila TEXHUKU 0€30I1aCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepU30BaTh MPHUHIIUIBI ACHCTBUS M3y4YEeHHBIX MPHUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OHOpOfI Ha UX OIIMCAHUA (B TOM YHCJIC. CUCTEMa OTOINNICHHA AOMOB, THT'POMETP, IMapoBas
TypOuHa, aMIepMerp, BOJIBTMETD, CYETYUK JIEKTPUIECKON DHEPI'UH,
DIIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HArpeBaTelbHbIE  JJIEKTPONPHOOpPHI  (IIPUMEPHI),
DIIEKTPUYECKUE TPETOXPAHUTENH, JICKTPOMATHUT, AJIEKTPOJBHUTaTENlb MOCTOSHHOTO TOKA),
UCIIONB3YSl 3HAaHUSA O CBOWCTBAaX (U3NYECKUX SIBICHUNH U HEoOXoauMmble (u3mveckue
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHBIE MPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBI TEpPMOMETp, TEPMOC, ICUXPOMETpP, TUTPOMETP,
JIBUTATEeNTb ~BHYTPEHHETO CTOpPaHHs, DJIEKTPOCKOI, pEeoCcTaTr), COCTaBISTh CXEMBI
SJICKTPHUICCKUX I_ICHCI\/'I C MOCJICAOBATCIIbHBIM U MapaJlJICJIbHBIM COCAWHCHUCM 3JICMCHTOB,
pa3iuyasi yCJIoBHBIC 0003HAYCHHS SJICMEHTOB JJICKTPUYCCKHX IICTICH;

IPUBOAUTH MPUMEPHI (HAXOIUTh UH(OPMAIIHIO O IPUMEPaX) MPAKTUIECKOTO HCIIOJIb30BAHMS
(GU3MYEeCKUX 3HAHWW B TIOBCEIHEBHOW JKWM3HU MJIs OOecredeHus: Oe30MacHOCTH TpH



oOpamieHn C OpuOOpaMH ¥ TEXHHYECKHMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS M
COOJIIOIEHHSI HOPM IKOJIOTMYECKOTO IIOBEICHHS B OKPYKaIOIIEH Cpefe;
OCYIIECTBIIATh MOUCK HMH(pOpManuu (U3UUECKOrO colepkaHus B VHTepHeTe, Ha OCHOBE
UMCIOIMXCA 3HAHUW W TMyTEM CpaBHEHUS JOMOJHHUTEIBHBIX MCTOYHHKOB BBIACIATDH
UH()OPMAIIHIO, KOTOPAs SBJISETCS MPOTUBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHOI;
UCTIOJIb30BaTh TPH BBHIMOJHEHUHM YYEOHBIX 3aJaHMi HAy4YHO--TIOMYJSIPHYIO JUTEpaTypy
(du3MYecKoro conepKaHus, CIPaBOYHBIE MaTepHajbl, pecypchl cetn VHTepHeT, BiIaneTb
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs MHPOPMAIMK U3 OAHOM 3HAKOBOW
CHCTEMBI B JIPYTYIO;
CO3JaBaTh COOCTBEHHBIE NHCBMEHHBIE M KpaTKHE YCTHBIE COOOWIeHHMs, 0000mmas
UHPOPMALIMIO W3 HECKOJIBKMX HMCTOYHUKOB (PU3UYECKOTO COACp)KaHUS, B TOM YHCIIE
nyOJIMYHO TPEJCTABIATh PE3yJbTaThl MPOSKTHONW WIIM HMCCIIEOBATEILCKON JEATeIbHOCTH,
Opyd 3TOM TPaMOTHO HCIOJb30BaTh HM3YYCHHBIH IOHATHHHBIA ammapaT Kypca (U3UKH,
CONPOBOXKJAThH BHICTYIUICHHE NIPE3CHTALINEH;
OpU  BBHIIOJHEHUH YYEOHBIX TIPOGKTOB M HCCIENOBAHUN (HU3MYECKUX IIPOLIECCOB
pacnpenensTb 00s3aHHOCTH B TPYIIIE B COOTBETCTBHHU C TIOCTABJICHHBIMH 3a/1a4aMH, CJICIUTh
3a BBIOJIHEHWEM IUIaHa JCWCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHUBATh
COOCTBEHHBI BKJIAJ B JEATCIBHOCTh TPYIIBL, BBICTPaWBaTh KOMMYHHUKAaTHBHOE
B3aUMO/ICHCTBHUE, IPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(IUKTHIL.

K xonmy oOyuenus B 9 kJjacce mpeiaMeTHBIE pe3ybTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

UCIIONB30BAaTh  MOHSATHS: CcHUCTeMa OTcuéTa, MaTepuaibHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIFHOCTh MEXaHUYECKOTo JABWXKEeHUs, nedopmarus (ynpyras, IUIaCTHYECKas),
TpPEeHHE, IEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh W TEPErpy3KH, IEHTP TIKECTH,
a0CONMIOTHO TBEPJOE TENO, LEHTP TSKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHHUYECKHe
KoieOaHUsI W BOJIHBI, 3BYK, HH(PPA3BYK M YJIBTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI, IIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTAITBHO30PKOCTh, CIIEKTPBI HCITYCKAHUS U
NOTJIOUIeHHUS, alnbda-, 0eTa- U TaMMa-U3Ty4eHHs], U30TOMbI, SAepHas YJHEPreTHKA;

pasnu4yath sSBIICHUS (pPaBHOMEpPHOE U HEPaBHOMEPHOE TPSIMOJIMHEWHOE JIBMIKCHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE MABI)KEHHE, CBOOOJHOE TMaJeHHE Tell, PaBHOMEpPHOE
JIBUKEHHE 10 OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE JBIKEHHE, KOleOaTenbHOe
JIBIDKCHUE (3aTyXalollUe M BBIHYXKJEHHBIE KOJeOaHMs), PE30HAHC, BOJHOBOE JIBI)KCHHE,
OTpa)KE€HHE 3BYKA, MPSMOJMHEHHOE PACTIPOCTPAHECHHE, OTPAKCHUE W TPEIIOMJICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3loKeHUE OENoro CBeTa B CHEKTP M CIIOKEHHE
CIEKTPAJbHBIX I[BETOB, IMCIIEPCUS CBETA, €CTECTBEHHAs PaJIMOaKTUBHOCTh, BOSHUKHOBEHUE
JUHEHYATOr0 CHEKTpa M3IYYEHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIKMX JaHHOE (PU3NICCKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (DM3MUECKUX SBJICHHUHA B OKPYXKAIOMIEM MHpE (B TOM
quciie GU3NIeCKue SBJICHUS B TPUPO/IS: IPWIMBEI U OTJIMBHI, ABWKEeHHE TUTaHeT COTHEYHOM
CUCTEMBI, PEaKTUBHOE JBIKEHUE >KMBBIX OPTraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMU,
3eMIIETPSICEHHEe, CeHCMUYECKUE BOJHBI, IIYHAMH, 3XO, I[BETa TEJ, ONTHYECKHE SBICHUS B
pupojie, OMOJOTHYECKOE [EeWCTBHE BUIUMOTO, YIBTPa(HOIETOBOTO W PEHTIEHOBCKOTO
W3JIY9CHHUH, €CTECTBEHHBIM pPaaWOAKTUBHBIN (OH, KOCMHUYECKHUE JIy4d, PaTHOAKTHBHOE
U3ITy4eHUE MPUPOTHBIX MHHEPAIOB, JCHCTBHE PAJMOAKTUBHBIX U3ITyYEHUH HA OpraHU3M
YeNOBeKa), MPU OTOM TMEPEBOAUTH MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIICTATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UYECKUX SIBICHUIA;



OINKCHIBATh HM3YYCHHbIC CBOWCTBA Tel W (PU3MUECKUE SIBICHMS, HCIONB3Ys (pusnueckue
BEJIMYMHBI (CpelHAs M MIHOBEHHAs CKOpPOCTb Tejla IpU HEPAaBHOMEPHOM ABM)KCHUU,
YCKOpEHHUE, MepeMelIeHue, MyTh, YIJI0Bas CKOPOCTh, CHja TPEHUs, CHJIa YIPYrOCTH, CHJa
TSOKECTH, YCKOpPEHHE CBOOOJHOTO MAaJCHUS, BEC TeJa, HMILYJIbC Tella, UMITYJIbC CHIIBI,
MexaHu4yeckas paboTa M MOIIHOCTb, IOTEHIUAIbHAs OJHEPrusl Tejla, MOJHSATOrO0 Haj
MOBEPXHOCTHIO 3€MJIM, TIOTEHI[MAIbHAS SHEPTUSI CKATOW MPYKUHBI, KHHETUYECKasi SHEPTHUs,
NOJTHAsE MEXaHUYeCKasi SHEPrusi, MepUoJl U 4acToTa KojeOaHW, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTH CBETa, MOKA3aTelb MPEJIOMIICHUSI CPENbl), IPU OMHCAHUU
MPaBWJIBHO TPAKTOBaTh (PU3UYECKHI CMBICT HCHOJIb3YEMbIX BEIUYMH, OOO3HAYEHUS U
eAMHULIBI U3NYECKUX BEITUYHMH, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOLIUE JaHHYIO (PU3UYECKYIO
BEIIMYMHY C JPYI'MMH BEIUYMHAMH, CTPOUTh TpadUKd H3YYEHHBIX 3aBUCHMOCTEH
(U3UYECKUX BEINYHH,

XapakTepu30BaTh CBOMCTBAa Tel, (pU3MUYECKHe SBICHUS M TIPOLECCH, HCIONB3YS 3aKOH
COXpaHEHMsI SHEPrHH, 3aKOH BCEMHUPHOTO TATOTEHHS, MNPHHLIUI CYHNEpPHO3HUINU CHII,
MPUHILIMII OTHOCHTENbHOCTU ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCa,
3aKOHBI OTPaXXEHUS M MPEOMIICHUSI CBETA, 3aKOHBI COXpPAHEHHS 3apsI0BOTO U MacCOBOTO
Yrced MpH SACPHBIX PEaKIHAX, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa M
3aMMCBIBATh €TO0 MATEMAaTHIECKOE BBIPAKECHUE;

OOBSICHATH (pU3MYECKHE MPOLECCH U CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CHUTYAIHi
NPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO--CIICACTBEHHBIC CBS3H,
CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIAaroB ¢ OMOpPOi Ha 2—3 M3y4YEHHBIX CBOMCTBA
buznyecKux SIBICHUN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pewmiath pacy€THble 3ajjauyd (ONMMparoIluecss Ha CHCTEeMY M3 2—3 ypaBHEHMH), MCHOIb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBAIONINE (DPU3MUYECKHE BEIWYMHBI: Ha OCHOBE aHaN3a YCIIOBHS
3aJjaui 3alMCBhIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTAIOIINE MIIM W30BITOYHBIE JTaHHBIEC,
BBIOMpPATh 3aKOHBI W (OPMYIBI, HEOOXOIWMBIC [UIS PEHICHUS, MPOBOJUTH PACUYETHI H
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOT0 3HAUYCHUS (PU3NYECKON BETMUHHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPH TOMONM (HU3UIECKHX METOJIOB,
UCIOJb3Ysl ONMMCAHUE HCCIIEAOBAaHU, BBIIENATh MPOBEPSEMOE MPEANOI0KEHNE, OLICHUBATh
NPaBWIBHOCTh TOPSAKA MPOBEIACHUS HWCCIENOBAaHMSA, JETaTh BBIBOJIBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN 1 OTIBITOB;

MPOBOJUTH OTBITHI 110 HAOIOICHUIO (PU3MUYECKUX SBICHUH MM (PU3MYECKHX CBOWCTB TeI
(M3y4eHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS SHEPTHH, 3aBUCHMOCTH TEepHOIa
KoleOaHUN TMPYKUHHOTO MAasSTHHUKAa OT MacChl Tpy3a M IKECTKOCTH TMPYKUHBI U
HE3aBUCHMOCTh OT AaMIUIMTYIbl MaJlbIX KoJeOaHHH, NpSAMOJMHEHHOE PpachpoCTpaHEHHUEe
CBETa, pasjio’keHue Oeyoro cBeTa B CHEKTpP, W3YYEHHE CBOMCTB M300pa’K€HHUS B IJIOCKOM
3epKaJie ¥ CBOWCTB M300paKEHHS MpeaMeTa B COOMPAOIICH JTMH3e, HAOMI0IEHNE CTUIONTHBIX
U JIMHEHYaThIX CIHEKTPOB M3JIyYEHHs): CaMOCTOSTEIbHO COOMpaTh YCTAHOBKY W3
u30bITOYHOTO Habopa OOOpYIOBaHUS, OMUCHIBATH XOJ OINbITA U €ro Ppe3yJbTaThl,
(bopMyIUPOBaTh BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOJUMOCTH CEpHUIO MPSMBIX U3MEPEHUH, ONpenenss cpeaHee 3HaueHue
u3MepsieMol BeNTUYMHBI (POKYCHOE paccTosiHuEe coOMparoliel JMH3bI), 000CHOBBIBAThH BHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

MPOBOAUTDH UCCIIEIOBAHUE 3aBUCUMOCTEN (PM3MUYECKUX BEJMYMH C UCIIOJIb30BAHUEM PSIMBIX
U3MEpEeHUil (3aBUCHMOCTb MYTH OT BpPEMEHU IpPU PAaBHOYCKOPEHHOM JBHKEHUHM 0e3
HAyYaJIbHOM CKOPOCTH, MepHojAa KojeOaHWi MaTeMaTHYeCKOro MasTHHKA OT JJMHBI HHTH,



3aBUCUMOCTH yIJIa OTPa)XXCHHs CBETa OT yIVla MaJeHWs M yIyla NpeoOMIICHHs OT YyIJia
NaJeHUs): IUIAHUPOBATh  HCCIEIOBAHUE, CAMOCTOATENBHO  COOUpaThb  YCTAHOBKY,
(buKCUpPOBaTh Pe3yIbTAThI MOJYYCHHOHN 3aBUCUMOCTH (PU3UUECKUX BEITMYMH B BHJIE TAOJIUI] U
rpauKoOB, JeJ1aTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUsT (PU3MUYECKUX BEIMYUH (CPEAHSS CKOPOCTh M YCKOPEHUE
TeJa MPU PABHOYCKOPEHHOM JIBUXKEHUH, YCKOpPEHHE CBOOOJIHOrO MaJeHMs, KECTKOCTh
NPYKUHBI, KOOQQHUIUEHT TPEHUS CKOJIBKEHUS, MEXaHHUECKasi paboTa ¥ MOILTHOCTh, YaCTOTa
U TepHoA KoJeOaHMH MaTeMaTH4YecKOoro M MPY)KMHHOTO MAasSTHHKOB, ONTHYECKas CHIIA
coOuparonied JIMH3bI, PaAMOAKTHBHBIN (OH): IUIAHMPOBATH HM3MEpPEHMs, COOMpaTh
9KCHEPUMEHTAJIbHYI0 YCTAHOBKY M BBIIOJHATH HM3MEpPEHMs, Cclenys MpeasioKeHHON
MHCTPYKLMH, BBIYUCIIATh 3HAUEHUE BEJIMYMHBI U aHAIM3UPOBAThH MOJIYYEHHbBIE PE3YJIbTAThI C
Y4E€TOM 3aJaHHOM ITOTPEIIHOCTH U3MEPEHUN;

cOOITIOIaTh MPaBHJIa TEXHUKH O€30MIaCHOCTH MPH paboTe ¢ 1a00paTOpHBIM 000PYI0OBAHHUEM;

pas3inyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (U3UYECKUX MOJEJEH: MarepuanbHas TOYKa,
a0COIOTHO TBEPJOE TEJIO, TOUEUHBIM HCTOYHMK CBETA, JIy4, TOHKas JIMH3A, IJIaHETapHas
MO/JIEJIb aTOMa, HYKJIOHHAs1 MOJIENIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh MPHUHLMIIBI AEUCTBUS M3YyYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
ONOpOil Ha MX omnucaHus (B TOM YHUCIIE: CIMJIOMETp, AATYMKH IOJIOKEHHsSI, PACCTOSHUS U
YCKOpEHHUs, pakeTa, H5XOJIOT, OYKH, IEepHucKon, (oToanmapar, ONTUYECKHE CBETOBOJIBI,
CIEKTPOCKOII, JO3UMETpP, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O CBOMCTBAX (PU3UUECKUX
SIBTICHUI U HEOOXOaMMbIe (PU3MUECKHe 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKM M3YyYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMYECKHX IMPOLECCOB IMpPU pPEIIEHUH Yy4eOHO--
NPaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JIJIsl IOCTPOEHUS M300paKeHUH B IIJIOCKOM 3epKaje
U cobuparoleit JTuH3e;

IPUBOAUTH MPUMEPHI (HAXOIUTh UH(OPMALIHIO O IPUMEPaX) MPAKTUYECKOTO HCIIOJIb30BaHMS
¢u3nueckux 3HAHUI B TIOBCEAHEBHOW JKM3HM i obOecriedeHuss Oe30MacHOCTU MpH
oOpailleHun ¢ npubopaMu M TEXHUYECKHUMM YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbI U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKpPYKaIOIIEH Cpeie;

OCYIIECTBIIAATh NOMCK  HMHpoOpManuu  Qu3uueckoro conaepkanus B HHrepHere,
CaMOCTOSITENIbHO ~ (OPMYJUpPYs TOMCKOBBIM 3allpoc, HAXOAUTh IYTH ONpPEJEICHUS
JIOCTOBEPHOCTH  IOJIyYeHHOM MH(OpPMAlMM Ha OCHOBE HMEIOUIMXCS 3HAaHMH U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCMOJIb30BaTh TPH BBIMOJHEHUM YYEOHBIX 3aJaHU HAay4YHO--TIOMYJSPHYIO JUTEpaTypy
(bu3NYECKOro coJiep’KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl ceTh HHTepHeT, BianeTh
npuéMaMyd KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUsl MHPOPMAIMKM W3 OJIHOM 3HAKOBOMU
CUCTEMBI B JIpYTYIO;

co3/aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE HH(pOpMAIUHN U3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COJACpXKaHMA, MyOJUYHO MPEACTABIATh Pe3yJlbTaThl
IIPOEKTHOM MM MCCIEN0BATENbCKONW AESITENBbHOCTH, NMPU 3TOM TIPaMOTHO HCIIOJIB30BATh
M3YYEHHBbI TOHSATUHHBIM anmapaT u3ydaeMoro pasziena (U3MKH U CONPOBOXKIAThH
BBICTYIIJICHHE TIPE3EeHTalUeN ¢ y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpPa

1.1 dusuka - Hayka o IIpUpoae 1 bubnmorexa LOK
' YK prpoa https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 (6)) 2 1
HBHHACCIHE BEMHHHbT https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIIT METO/] TO3HAHUSA 1 Bubmorexa ITOK
' yi 8 https://m.edso0.ru/7f416194
Htoro no pazneny 4

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

bu6nmoreka [JOK
2.1 2 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTOANMA BElecTBa https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
3.1 Mexannueckoe IBIKEHHUE 4 bubmnorexa [IOK

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

3.2 WNuepuus, Macca, IIIOTHOCTh 8 1 3 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 10 3 https://m.edsoo.ru/7f416194
Wroro no pazueny 22
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA 4 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 9 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazueny 20
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 2 1
> 460Ta H MOUHOCT® https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL 0 . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniraeckas sHepris 3 ! https://m.edso00.ru/7f416194
Hroro no pazneny 11
PeszepBHoe Bpems 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 13



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SIEKTPOMArHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos
Ne ni/m Tema ypoka B KonTposabHubie IIpakTuyeckue
cero padoThI padoThI
1 ®uznka — Hayka o npupoje. Puznueckue 1
SIBJICHHUSL.
2 Ou3nyecKue BEJIMYNHBI U UX U3MEPEHHE 1
JlabGopaTtopHas pabora «OnpeneneHue
3 MOKa3aHUH MIKaJIbl U3MEPUTEILHOTO 1 1
npudopar»
4 Metonbl HayqHOTO 1o3HaHus. Ousnka u 1
€e BIUSHUE HA Pa3BUTHE TEXHUKH.
Crpoenue Bemectsa. OnbITHI,
5 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1
BEIIECTBA
5 JlaboparopHas pabota «Onpenenenue 1 1
pa3MepoB MajbIX TEI»
7 Juddysus B razax, )KUJIKOCTSIX U TBEPJBIX 1
Tenax
3 B3aumMHOe npuTsSKEHUE U OTTAJIKUBaHUE 1
MOJIEKYI
9 ArperatHble COCTOSIHUSI BEIIECTBA 1
Oco0eHHOCTH arperaTHBIX COCTOSTHUHN
10 BojbI. O000IIIEHNE TI0 pa3aeTy 1

«HepBOHa‘—IaJ'II)HI)Ie CBCICHUSA O CTPOCHHUU
BE€IICCTBa»




Mexanuueckoe ABuxkeHue. PaBHoMepHoe

11 Y HEpaBHOMEPHOE JIBUYKEHUE

12 Cxkopoctb. Enununel ckopoctu

13 PacueT nmyT u BpeMeHH IBH)KCHHS

14 [IpsimosHENHOE PAaBHOYCKOPEHHOE
JIBUOKEHUE. Y CKOPEHHUE.

15 WNueprus

16 Macca tena

17 JlaboparopHas pabota «3MepeHne Maccel
Tena»

18 [InoTHOCTE BelecTBa
JlabopaTtopHas paborta «3mepeHue

19 o0Béma TBeporo tena». JlaboparopHas
pabora «Onpeaenenue mIoTHOCTU
TBEPAOIO TEJIay

20 Pacuer maccel 1 00beMa Temna 1Mo ero
TUTIOTHOCTH

21 Pemenne 3amgau no reme "I1noTHOCTH
BelecTna"
KonTposnbHas pabora no teme

22 «Mexannueckoe nBmwxkenue. [ImoTHOCTH
Tena»

23 Cuna. SBnenne tarorenus. Cuia TSHKECTH

24 Cuna ynpyroctu. 3akoH ['yka

o5 JlabopaTtopHnas paborta «HcciaenoBanue
CHJTBI YIIPYTOCTH

26 CBs13b M@Ky CUJION TSKECTH U MAcCCOU




Tena. Bec Tena

Cuita TsDKeCTH Ha APYyrux IiaHeTax.

21 Ou3NYeCKUe XapaKTEPUCTUKHU TIITAHET
JlaboparopHas pabota «I'pagyupoBanue

28 MPY>KWHBI ¥ U3MEPEHUE CHIT
JTUHAMOMETPOM»

29 CrnoxeHue ByX CUJI, HAIIPaBJIEHHBIX 110
OJIHOM IpsiIMOI1. PaBHOZEICTBYIOIIAs CUIT

30 Cuna tpenus u e€ Buapl. TpeHue B
MIPHUPOJIC U TEXHUKE
JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIbKCHHUSI

31 OT IJIOLIA/IU COMIPUKOCHOBEHHUS Te,
IPUKUMAIOLIEN CUJIBL, POJA
MTOBEPXHOCTI»
Pemenue 3amay mo Temam: «Bec Tenay,

32 «['papuueckoe n3obpaxxeHue cuim,
«Cuibly, «PaBHOJIEHCTBYIOIIAS CUID»

33 Jasnenne.CriocoObl yMEHBIICHUS U
YBEJIMYEHUS TaBICHUS

34 Pemenne 3agau mo treme "JlaBnenue"

35 JlaBreHue raza
3akon [lackains. /laBineHue B )XKHAKOCTH U

36 rase, BEI3BaHHOE JEHCTBUEM CHJIBI
TSOKECTH

37 Pacuer naBieHwus KUIKOCTH HA JHO U
CTEHKH cocyia

38 Pemenue 3amay o Teme «JlaBnenue B




SKUIKOCTH U ra3e. 3akoH Ilackamsa»

39 CooOmmaromuecs: Cocyabl

40 Bec Boznmyxa. AtmochepHoe naBieHue

41 W3mepenune atMmochepHOro aBiIeHuUs.
Oneit Toppuuennu

42 bapometp-anepoua. ArmocdepHoe
JABJICHHUE Ha Pa3IMYHBIX BHICOTAX

43 Manomertpsl. [lopiiHEBON KUIKOCTHBII
Hacoc

44 [MuapaBnuyeckuii mpecc

45 KonTponbhas pabota no Teme «JlaBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B»
JlelicTBUE )KUJIKOCTH U Ta3a HA

46 MOTPYKEHHOE B HUX TEJIO0. ApXUMea0Ba
cuiia
JlaGopatopHas pabora «3yueHue

47 BBITAJIKUBAIOIIEH CHJIBI, IEHCTBYIONIIEH Ha 1
MIOTPY>KEHHOE B JKUJKOCTH TEJIO»
[TnaBanue ten. JlaboparopHas paboTa 1o

48 TeMe «BbIsiCHEHUE YCII0BUM IIIaBaHUs 0.5
TeNa B KUAKOCTH»

49 Pemrenue 3a1a4 o teme: «Apxume0Ba
CUIIa»

50 [InaBanue cynoB. Bo3gyxornaBanue

51 Pemienue 3a1a4 nmo remam: «Y ciIoBuUs
TUTABAHUST TEJ»

59 KonTponbHas pabota no teme «3akoH

Apxumena. YcinoBus IIIaBaHUs TEID.




53 Mexanuueckasi paboTa

54 MormHocTh. Enuaunsr MolHoCcTH

55 IIpoctsie MexaHnu3mel. Peryar. PaBHoBecue
CHWJI Ha pblyare

56 MowmeHT cuiibl. Peruaru B TeXHUKe, OBITY U
pupoe

57 JlaGopaTtopHas pabota «BrisicHeHue
YCIIOBUI PaBHOBECUS pblYara

58 bnoku. «30510T0€E MpaBUIIO» MEXaHUKU

59 Koadduruent none3Horo nercTBus
MeXaHHU3Ma.

50 JlaGopaTtopHnas pabora «M3mepenne KIT
HAKJIOHHOM INIOCKOCTH»

61 Mexannueckas sHeprus. Kunernueckas u
NOTEHLIMaIbHAas SHEPTus

62 3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPrUuu

63 KonrtponsHas padora no reme «Pabota u
MOIIHOCTb. DHEPT U

64 PesepBHbIi ypok. Pu3nka B MUpe
npodeccuit

65 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o
TeMe "MexaHnueckoe IBUKeHUE"

66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o
teme "Cuiibl"
Pesepubrii ypok. Pabora ¢ Tekctamu mo

67 teme "JlaBneHue TBEPABIX TEIl, KUAKOCTEH

u ra3oB"




PesepBHsiit ypok. Pabora ¢ TekcTamu 1mo

68

teme "Pabora. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 10.5




8 KVIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KonTtpoJbHble IIpakTHyeckue
cero padoTsI padoTsbI
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mopaenu TBEpIOTO, )KUAKOTO U 1
ra3o00pa3HOro COCTOSIHUI BellecTBa
OOBsicHeHHE CBOHCTB TBEPIOTO, YKHUIKOTO
4 Y Ta3000pa3HOTO COCTOSIHU BEIIECTBA Ha 1
OCHOBE I10JIOKEHHUM MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopdHbie TeIa 1
5 CmaumnBaHue U KamWUISIPHOCTbD. 1
IToBepXHOCTHOE HaTsKEHHE
7 TemoBoe pacmpeHue u cxaTmue 1
3 Temmneparypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TETIJIOBOTO JIBUKEHUS YaCTHIL
9 Buytpennss sneprusi. Crioco6st 1
W3MEHEHHsI BHYTPEHHEH SHEPTruu
10 Buasl Tenonepenaun 1
VYpoxk-koHpepenuus "[IpakTnyeckoe
11 HCIOJIb30BAHUE TEIUIOBBIX CBOMCTB 1 1

BEIIECTB ¥ MAaTEPUAJIOB B LIEJISIX
sHeprocOepexkeHus"




12

KonndecTBo TemIoThL. Y aelbHas
TCIINIOEMKOCTh

13

14

15

YpaBHEHHE TEIJIOBOTO OanaHca.
TeruiooOMeH U TEIUIOBOE paBHOBECHE

JlabGopaTtopHas pabora "VccienoBanue
SIBJIGHUS TETIO0OMEHA MPU CMEIIMBAHUN
XOJIOJTHOM Y Tropsiueit BoAbI"

Pacuer xonuuecTBa TCIIIIOTHI,
H606XOI[I/IMOFO JJIA Harp€BaHus TCJia 1
BBIACIIACMOI'O UM IIPU OXJIAXKACHUU

16

Jlaboparopuas pabota "Onpenencaue
paTopHasi p P
YACJIBHOU TEIJIOEMKOCTH BemecTBa"

17

18

DHeprust TOIUIMBA. Y IebHAS TEILIOTa
CrOpaHwUsI

[TnaBneHue U OTBEpICBaHKE
KPUCTAJUTMICCKUX TEN. Y IebHas TEIIoTa
TUTABIICHHSI

19

JIaGoparopnas padora "Onpenenenne
paTopHasd p P
YACIBbHOU TETJIOTHI TIJIaBJICHUS Jibaa"

20

21

22

[TapooGpazoBanue U KOHIEHCAIIUS.
Hcnapenue

Kunenue. Y nenbHas Temiora
napooOpazoBaHMsl U KOHJICHCALIUH.
3aBUCHUMOCTh TEMIEPaTyphl KUTICHUS OT
aTMOC(EpHOTO TaBJICHHS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "OnpeneneHre OTHOCUTEIBHON
BJI&KHOCTH BO31yxa"




Pemenue 3agau Ha onpeneneHue

23 BJIQXKHOCTH BO3/1yXa
[TpuHIHITB pabOTHI TETJIOBBIX BUTATEICH.

24 [TapoBast TypOuna. Jlpurarens
BHYTPEHHETO CrOpaHus

25 KIIJI TermoBoro aurarens. TemnaoBbie
JIBUTATEJIH U 3alllMTa OKpY>Karolel cpeibl

26 3aKOH COXpaHEHHS U MTPEBPALICHUS
SHEPTUH B TEILIOBBIX MPOIIECCaX
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

27 teme "TeruioBble siBieHus. M3smMenenue
arperaTHbBIX COCTOSIHUH BeriecTa"
KontponbHas padota nmo teme "TermmoBbie

28 sBieHus. FI3MeHeHne arperaTHbIx
COCTOSIHMI BemiecTBa"

29 Onekrpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3apsAT0B

30 VYpok-uccnenoBanue "IneKTpU3aIus Tl
MHIYKIMEHW U IPU CONPUKOCHOBEHUH"

31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona
Dnektpuueckoe nose. HanpsixeHHOCTh

32 anekTpudeckoro nois. [punuun
CYNEPIIO3UIINH JIEKTPUUECKHUX MOJIEH

33 Hocutenu snekTpudeckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [TpoBOTHHKYN U AWDIIEKTPUKHU. 3aKOH

COXPAHCHUS DJICKTPUUICCKOr'O 3apaaa




Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB

35 ANEKTPUYECKUX 3apsI0B
DNEeKTpUUECKU TOK, YCIIOBUS €T0
36 cymiectBoBanus. IcTOUHUKH
AJIEKTPUUECKOTO TOKA
37 JIefcTBUS AIEKTPUIECKOTO TOKA
VYpok-uccnenosanue "Jleiictue
38 AJICKTPUYCCKOTO TOJISI Ha MMPOBOJHUKHU U 1
JADTICKTPUKH"
39 DNEKTPUUECKUN TOK B METAJUIAX,
KHUJIKOCTSX M razax
40 DneKTpuuecKas LUenb U €€ COCTaBHbIE
4acTu
41 Cuna toxka. JlabopaTopHas padora
"N3mepeHue U peryiupoBaHie CUJIbI TOKa" 05
DNeKTpuUecKoe HanpshkeHne. BonbTmerp.
42 Jlaboparopuas padota "M3mepenue u 0.5
peryaupoBaHue HanpsoKeHUs "
43 ConpoTHuBieHne TPOBOAHUKA. Y IEIbHOE
COIIPOTHBIICHUE BEUIECTBA
JlaGopatopHas paboTa "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBICHUS
MIPOBOJHHKA OT €T0 JJIUHBI, TIOIIATN !
MONEPEYHOr0 CeYeHus1 U MaTepuana"
45 3aBUCHUMOCTB CHITBI TOKA OT HAIIPSKCHHS.
3akoH OMa 1t yyacTKa Lenu
46 JlabopaTtopHas padota "HccinenoBanue 1

3aBUCHUMOCTH CHUJIbI TOKA, UAYLICTO YCPE3




PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

47

48

49

IlocnenoBaTenbpHOE U napajjiCJIbHOC
COCAUHCHU ITPOBOAHUKOB

JlabopaTopHas pabora "l[IpoBepka nmpaBuiia
CJIOKEHHUSI HAIIPSHKEHUI TTPU
MOCJIEI0BATEIHLHOM COETUHEHUH JIBYX
pe3uctopos"

Jlaboparopnas padota "IIpoBepka npaBuia
JUIS CHJIBI TOKA TPU MapajieIbHOM
COCMHEHHUH PEe3UCTOPORB"

50

Pemenne 3ama4d Ha IMPUMCHCHHEC 3aKOHa
Owma AJI pa3JIMIHOro COCAMHCHUS
IIPOBOOAHHUKOB

51

52

53

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

JlaGopatopHnas pabota "Onpeznenenue
paboThI U MOLTHOCTH 3JIEKTPHUECKOTO
ToKa"

DJeKTpuYecKue ey U NoTpeOuTenu
3JIeKTpUUECcKOl sHepruu B ObITy. KopoTkoe
3aMbIKaHHe

54

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMe "DIJIEKTPUYECKHE 3aps/Ibl.
3apsKEHHBIE TeJla U MX B3aUMOJEHCTBUSL.
ITocTosHHBIN 31EKTpUYECKUI TOK"

55

Kontponbras pabota mo teme
"DnexTpruueckue 3apsaabl. 3apsKeHHbIE




Tella U X B3auMoaeucTBus. I1ocTOSHHBIN
AJIEKTPUYECKUM TOK"

56

57

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJICTICTBHE

Ypoxk-uccienopanue "M3yuenue nosiei
MOCTOSIHHBIX MAarHUTOB"

58

MaruautHoe 1oiie. MarHuTHOE T10J1€ 3eMITH
U €0 3HaueHHUe JUIA )KU3HU Ha 3emMiie

59

60

61

62

63

OmnsIT OpcTena. MarHuTHoe nose
JIEKTPUUYECKOro Toka MarHuTHoe noie
KaTyliKu ¢ TOKOM

HpI/IMeHeHI/Ie QJICKTPOMArouTOB B TCXHUKE.

Jlaboparopnas padota "H3ydenue
JCHCTBHS MATHUTHOTO TOJISL HA TIPOBOIHUK
¢ TokoM"

DNeKTpoBUTATENb TOCTOSHHOTO TOKA.
Hcnonb3oBanue 31ekTpoBurareneii B
TEXHUYECKHUX YCTPOUCTBAX U Ha
Tpaucrnopre. JlabopaTopHas pabota
"KoHcTpynpoBanue 1 u3ydeHue padoTsl
3JeKTpoABUTaTens"

OmnsiTel Dapanes. 3akoH
3JIEKTPOMArHUTHOM MHAYKIMU. [IpaBuiio
Jlenna

OnexTporerepaTop. CriocoOb! MOTydeHUS
IIEKTPUUECKONW IHEPTUU. DIEKTPOCTAHIIUH
Ha BO30OHOBIJIIEMBIX HCTOUYHUKAX YHEPTUU

0.5

64

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO




TeMe "DIEeKTpUYECKHe U MarHUTHbBIE
SIBJICHUS "

65 KonrponsHas pabora o reme 1
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBJIICHUS"

66 PeseprHbIit ypok. Pabora ¢ TekcTamu mo 1
teme ""TernnoBble siBICHUS"

67 PesepHblil ypok. Pabora ¢ TekcTamu 1o 1
teme "[loCTOsTHHBIN A7EeKTpUYECKUMA TOK"

68 PesepBHblil ypok. Pabora ¢ Tekcramu 1o 1
Teme "MaruuTHeie sBICHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 145




9 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KourtpoJabHbie IIpakTHyeckue
cero padoThI padoTsbI
1 Mexannueckoe aBuxkeHue. MarepuaibHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOT0 JIBHXKEHUS
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1
HepaBHomepHOe npsMosianHeHOe
4 nBikeHue. CpeHsst 1 MTHOBEHHAs 1
CKOPOCTh
5 [TpsMonuHeiHOe paBHOYCKOPEHHOE 1
JIBUKEHUE. Y CKOpEHHUE
CxopocThb MPSMOJIMHENHOTO
6 paBHOYCKOpEHHOTO NBMXKeHUs. [ paduk 1
CKOPOCTH
JlaGopaTtopHast pabora "Onpeznenenue
7 YCKOpEHHS Teja IPU PaBHOYCKOPEHHOM 1 1
JIBUKEHUHU O HAKJIOHHOM IIJIOCKOCTH"
8 Coboanoe nagenue ten. OnbiTel [Nanunes 1
PaBHOMEpHOE BHKEHUE IO OKPYKHOCTH.
9 [lepuon u yacrota oOpamenus. JInneitHas 1
U YTJIOBasi CKOPOCTH
10 LleHTpOoCTpEMUTENIEHOE YCKOPEHHE 1
11 IIepsbiit 3axk0oH HproToHa. Bektop cuisl
12 Bropoii 3akon HeroTona.




PaBHOelicTBYIOIIASA cHila

Tpetuii 3akon Herotona. Cynepno3uius

13
cui

14 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB
HeroTona

15 Cuita ynpyroctu. 3akoH ['yka

16 Pentenue 3amau mo teme «Cuiia
YIPYTOCTH

17 JlabopaTtopHas pabora «OrnpeneneHue
YKECTKOCTHU MPYKUHBD»

18 Cuna tpeHus

19 Pemenue 3amau no teme «Cuma TpeHUs»

20 JlabopaTtopHast pabora "Ornpeznenenue
KOd(pUITMEHTA TPSHUS CKOJBKCHHS"

21 Pemenue 3amau no teMe "3aKOHEI
Herotona. Cuna ynpyroctu. Cuia tpenus”
Cuita TSKeCTH U 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
naJeHUs
VYpok-koHpepenmus "JIBuxenue ten

23 BOKPYT IPaBUTAIlMOHHOTO LIEHTpa
(Conmueunas cucrema). ['amaktuku"

24 Pemenne 3amau nmo teme "Cuna TSHKECTH U
3aKOH BCEMUPHOIO TATOTEHUA"

o5 [TepBast kocmMuueckasi CKOPOCTb.
HesecomocTs u nieperpysku

26 PaBHOBecue matepuanbHON TOYKH.

AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe




TBEPIOTO TeJIA C 3aKPEIUIEHHONW OCBIO
BpALICHUS

27

28

MowmeHT cuibl. LeHTp TsKECTH

Pentenue 3amaud mo temMe "MOMEHT CHIIEL.
Lentp TspKECTH"

29

[ToaroroBka K KOHTPOJIBHOU paboTe MO
TeMe "MexaHU4eCKOE JIBIKEHUE.
Bsaunmonetictue ten"

30

31

32

KonTtponpsHas pabora o Teme
"MexaHn4ecKoe IBIKEHUE.
Bsaumoneiictsue Ten"

Nmnynsc Tena. Ummynse cuiiel. 3aKoH
COXpaHEHHUs UMITyJIbCa. YIIPYroe U
HEYyNpyroe B3auMOoJCHCTBIE

Pemenue 3amau no teMe "3akoH
COXpaHEHHUs uMIyinca'

33

34

35

VYpok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

Mexann4geckas pa60Ta U MOITHOCTb

PaGora cuinbl TsKECTH, CUITBI YIPYTOCTH U
CUJIBI TPEHUS

36

JlaGopaTtopHnas pabota «OnpeneneHue
paboThI CUJIBI TPEHUS TPU PABHOMEPHOM
JABHUXCHHUU TEJIa 110 FOpI/I3OHTaJ'II)HOI\/’I
MTOBEPXHOCTI

37

38

Cas13b sHepruu u paboTsl. [loTeHnuansHas
SHeprus

Kunernueckas sneprus. Teopema o




KMHETUYECKOU SHEPrUu

39 3aKOH COXpaHEHHsI SHEPTUU B MEXAaHUKE

40 JlaboparopHnas pabota «3ydeHue 3akoHa
COXPaHEHHUS SHEPTUN

41 KonebarenpHOE ABMKEHUE U €TO
XapaKTePUCTUKU

42 3aryxaromue KojeoaHus. BeiHyK1eHHbIE
kosebanus. Pezonanc

43 MaremMaTHuuecKkuil ¥ NPy >KUHHBIN MasITHUKH
Ypok-uccienoBanue «3aBUCUMOCTb

44 nepuo/a KojaeOaHui OT KECTKOCTH
MPYKUHBI ¥ MAacChI TPy3a»

45 [IpeBparieHre SHEPTUU MPU MEXAHUYECKUX
KOJIe0aHUSIX
JlaGopaTtopHas pabota «OrnpeneneHue

46 4acTOTHI U TIEpUoAa KoJebaHu
NPYKHHHOTO MasiTHUKa»
JlabopaTtopnast paborta «I[IpoBepka

47 HE3aBUCUMOCTH TIepHoJia KoebaHuii rpysa,
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BoJHbI. CBOMCTBa

48 MexaHW4YeCKuX BOJIH. [IpomonpHbIC 1
MOTIEPEYHBIE BOJIHBI
VYpoxk-koHpepenuus "MexaHnuecKue

49 BOJIHBI B TBEpAOM Teie. CelicMu4eckue
BOJIHBI"

50 3ByK. PacnipocTpanenue u oTpakeHue

3ByKa




o1

Ypok-uccnenoranue "Hadmonenue
3aBHCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI"

52

53

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHUYECKHUI pe30HaHC
Ypok-koHpepeHius "YIbTpasByK U
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

54

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "3aKOHbI COXpaHeHUs. MexaHnuyeckue
Kosie0aHusl U BOJTHBI"

55

KoHnTpomnpHas padoTa o Teme "3aKoHbI
coxpaHeHus. MexaHndeckue Kojiebanus u
BOJIHBI"

56

57

SJIGKTpOMaFHI/ITHOC I10JIC.
3JICKTpOMaFHI/ITHI)Ie BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

58

VYpok-koHpepenmus "llkana
SJICKTPOMArdMTHBIX BOJIH. Ucnonp3oBanne
SJICKTPOMArHMTHBIX BOJIH IJIA COTOBOM
cBs3Hn"

59

60

61

VYpok-uccnenosanue "M3yueHue cBOiCTB
SJICKTPOMArdMuTHBIX BOJIH C TIOMOIIBIO
MoOmIBHOTO TenedoHa"

Pewrenue 3a1a4d Ha onpeeacHUE 4acTOThI U
JUIMHBI DJIEKTPOMArHUTHOM BOJIHBI
DJIEeKTpOMarHuTHas Ipupoja CBETa.

CxopocTtb cBeTa. BoaHoBbIE cBOMCTBa
cBeTa

62

Hcrounvku ceera. [IpsmonuneitHoe




pacripoctpanenue cera. 3atmenus CoJiHIa
u JlyHsl

3aKOH OTpa)KCHUs CBETa. 3epKaia.

63 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHA
OTpaKEHHsI CBETa

64 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cBeTa
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonp30BaHKEe OTHOTO BHYTPEHHETO
OTPaKEHUS B ONTHYECKUX CBETOBOAAX
JlaGopaTtopnast pabora "HccnenoBanue

66 3aBUCUMOCTH YIJla IPEJIOMIIEHUS] CBETOBOIO
Jqy4a OT yIJia aJeHHs Ha TpaHuIle "BO3ayX-
crexyio""

VYpoxk-koHpepennus "Hcnonp3oBanue

67 MIOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

68 JIunzel. OnTHyeckas cuia JIMH3bI

69 [MocTpoenne n300paskeHM B THH3AX
JlaGopaTtopHast pabota "Onpenenenue

70 (OKYCHOTO pacCTOSIHUSI U ONITUYECKOM
CHJIBI COOMPAFOIICH JTUH3HI"

71 Ypok-koHdpeperuus "OnTuaeckue
JMH30BbIe TPUOOpPH"

72 ['ma3 xak ontuyeckasi cucrema. 3peHue

73 Ypok-koHpepentus "JlegexTsl 3peHusl.
Kak coxpanuts 3penue”

74 Paznoxxenue 6enoro cBeta B CIIEKT).




Onbitel Herorona. Cnoxenue
CIEKTpaJIbHBIX I[BETOB. /lucnepcus ceeta

JlaboparopHas pabota "OnbITHI 11O
Pa3I0KEHUI0 OEJIOT0 CBETa B CIIEKTP H

& BOCIPUATHIO LIBETA IPEIMETOB IIPU UX
HaOJI0IeHUH Yepe3 [[BETOBbIe (GUIbTPHI"
Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA

76 CBeTa: AHcIiepcusi, HHTeppepeHIns U
madpakus'

77 OnsiThl Pesepdopaa u ruianerapHast
MO/JIeJIb aToMa

78 IToctrynater bopa. Moaens atoma bopa

79 HcnyckaHue U MOIJIOEHUE CBETa aTOMOM.
KBanTs!. JInHEHUYaThIE CIIEKTPHI

80 VYpoxk-npaktukym "HaGuroieHne cnekTpoB
UCIyCKaHUs"

81 PagnoakTuBHOCTD U €€ BUIbI

82 Crpoenune atoMHOTO sipa. HykinoHHas
MOJIEb

83 PannoaktuBHbIE peBpanienus. M30Tormbt

84 Pemenue 3anau no teme: "PagroakTuBHbIE
IpeBpalieHus"”

85 [lepuona nonypacnana
VYpok-koHpepenius "PaguoakTiuBHbIE

86 U3ITydeHUS B TIPUPOJIE, METUITUHE,
TeXHHUKe"

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS

3apsAaA0BOTO U MACCOBOI'O YUCEII




88

DHeprusi CBSI3u aTOMHBIX siiep. CBsi3b
MaccChl ¥ SJHEPTUHU

89

90

Pemenue 3agau no reme "Snepueie
peakiuu"

Peakiuu cuHTe3a U AeNCHUS SAEp.
Nctounuku sueprun CosHIa v 3BE311

91

Ypoxk-koHdpepenuus "SnepHas sHepreTUKa.
JlelicTBuS paiOaKTUBHBIX U3IYyYEHUHN HA
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DIIEeKTPOMAarHUTHOE TOJIE.
DNeKTpOMAarHUTHBIC BOJHBL. KBaHTOBEIC
SIBJICHHS"

93

KonTtponpsHas pabora o Teme
"DIeKTpOMarHuTHOE TOJIE.
DJeKTpOMarHuTHBIC BOJTHBI. KBaHTOBBIC
sBICHUS"

94

95

[ToBTOpenue, o6ob6meHue. Jlaboparopusie
paboTsl 1o Kypcy "B3aumopeiicrsue ten"
[ToBTrOopenue, o6o0mmenue. Permenue

pacueTHBIX M Ka4eCTBEHHBIX 3aJ1a4 M0 TeMe
"TemnnoBsbie mporecch”

96

[ToBTOpenue, o600eHNE. Pemenune
pacueTHBIX M Ka4eCTBEHHBIX 33]1a4 110 TeMe
"KIIJI TermoBsIx aBurarencii”

97

[ToBTOpenue, o600meHNE. Permenune
paC‘IeTHLIX 1 KAYCCTBCHHBIX 3aJ1a4 I10 TEMEC
"KII/] anextpoycTaHOBOK"




08 [ToBTOpenue, o606meHue. JlabopatopHbie 1 1
paboThl o Kypcy "CBeToBbIC SIBICHUS"
[ToBTopenue, 0600menune. Padora ¢

99 TEKCTaMHU 10 TeMe ""3aKOHbI COXPaHEHUS B 1
MexaHuke"
[ToBTOpenue, 0600meHue. Pabora ¢

100 1
tekctamu 110 Teme "KosaeOaHust 1 BOIHBI"

101 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1
TekcTaMu 110 TeMe "CBeTOBbIC SBICHUS"
[ToBTropenue, 06o0menue. Padora ¢

102 TekcTamu 1o Teme "KBaHToBas u siiepHas 1
¢uznka"

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
e @usuka: 7-i kimacc: 0a30BbIi ypoBeHb: ydueOHMK, 7 kiacc/ Ilepeimkun .M., MBanoB
A.N., AxumonepHoe o6miectBo «M3marenbctBo «IIpocBemenuey
o @wusuka: 8-if kimacc: 0a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepsimkun M. M., ViBanoB A.
W., Axunonepnoe obmectBo «M3narensctBo «IIpocBemenue»
e @usuka: 9-i knacc: 6a30BbIi ypoBeHb: yueOHUK, 9 knacc/ [lepeimkun Y. M., I'yrauk E.
M., UBanoB A. W., IletpoBa M. A., AkmuoHepHoe o0mecTBo «31aTenbCcTBO
«IIpocBemieHue

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

o ®usuka: 7-i Ki1acc : 6a30BbIN YPOBEHb: METOIUYECKOE TTocoOue K yueOHunky M. M.
[epeimkuna, A. M. UBanosa / O. A. Yepnukosa, C. H. I'manenkosa, B. B. KynpsiBies.
— 3-e u3 1., nepepadb. — Mockaa : [Ipocsemenue, 2023.

e @usuka : 8- kjmacc : 0a30BBIM YPOBEHb : METOJUYECKOe Tocodue kK yueOnuky M. M.
[epeimkuna, A. Y. UBanosa / O. A. Uepnukosa, C. H. I'manenkosa, B. B. KyapsBues.
— 3-e u3 1., nepepadb. — Mockaa : [IpocBemenue, 2023.

o @usuka : 9-i1 kmacc : 0a30BBIM YPOBEHb : METOJMUYECKOE MocoOue kK yueOnuky M. M.
[Tepeimkuna, E. M. I'yrauk, A. U. UBanoBa,M. A. Iletposoii / O. A. Uepuukosa, C. H.
I'magenxoBa, B. B.KynpsiBues. — 3-e uza., nepepad. — Mocksa : [Ipocsemenue, 2023.

U ®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
° bubmuoreka [JOK
° Sxnacc
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