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[IporpamMa 1o (Qu3MKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTAaBICHA HA OCHOBE
MOJIOKEHUH W TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTelbHON
nporpammel, npeacraBieHHbx B PI'OC OO0, a takxe ¢ yuéroMm ¢enepanbHOi pabodeil mporpammbl
BocnuTanus u KoHuenmnuu npenojaBanus yueoHoro npeamera «Ousnkay.

Conepxkanue mporpamMmbl MO (HU3MKE HAmpaBlieHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYaloIMXCSd W OpPraHu3alUi0 H3ydeHHs (U3MKM Ha JAEATelNbHOCTHOM ocHOoBe. B
nporpaMMe 1o (M3MKE YYHTHIBAIOTCS BO3MOXXHOCTH YYEOHOIO NpeaMeTa B pealu3alui TpeOOBaHMMA
®OI'OC OO0 K MmIaHUPYEeMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yJbTaTaM OOYYCHHS, a TaKKe
MEXIIPEIMETHbIE CBSI3M E€CTECTBEHHOHAYYHbIX Y4YEOHBIX IPEIMETOB HAa YpPOBHE OCHOBHOI'O OOLIEro
o0OpazoBaHusl.

[Tporpamma 1o (u3KKe ycTaHABIMBACT paclipe/ielieHue y4eOHOro Marepuaia 1o rojgam ooydeHus
(mo xyaccam), mpejlaraeT IPUMEPHYIO IOCIEN0BAaTEIbHOCTh W3Y4YEHHsI TEM, OCHOBAaHHYIO Ha JIOTMKE
Pa3sBUTHSL IPEIMETHOTO COJEPKAHUSI U yUETE BO3PACTHBIX OCOOEHHOCTEH 00ydaroLIuXCs.

[Iporpamma mo ¢us3uke pa3zpaboTaHa C IENBIO OKa3aHWUsS METOJAMYECKON TMOMOIIM YYUTEI0 B
co3zlaHuM paboueil mporpamMmsl 10 y4eOHOMY ITpEIMETY.

Ous3nka SBISETCS CUCTEMOOOPA3YIOMIMM JUIS E€CTECTBEHHOHAYYHBIX YYEOHBIX TPEJIMETOB,
HOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U ABJICHUN, M3y4aeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHOMHEH W (Qu3MYecKol reorpadueil, BHOCHUT BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTHHY MUPA,
npefocTaBiisieT Hanbosiee sicHble 00pa3lbl MPUMEHEHUSI HayyHOro METoJia MO3HaHUA, TO €CTh crocoda
IIOJIyYEHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpHa U3 IaBHBIX 3a/1a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKType oO1iero oOpa3oBaHUsl COCTOUT B
(opMHUPOBAHNUU €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpECA K HayKe y 00y4aroIuxcsl.

N3yuenne ¢u3uku Ha  0a30BOM  ypOBHE  IHpEANOJaraeT  OBJIAJEHHUE  CIEIYIOLUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

HAY4YHO OOBSACHATH SIBJICHMUS,
OLICHUBATh U TIOHUMATh 0COOEHHOCTH HAayYHOTO MCCIICIOBAHNUS;
UHTEPIPETHPOBATh JaHHBIEC M UCIOJIb30BaTh HAYYHbIE JOKA3aTEIbCTBA AJIS MOyYE€HUS BHIBOJIOB.

Llenn m3ydeHus: GU3MKK HAa yPOBHE OCHOBHOTO 00mIero odpa3oBaHus omnpeseneHsl B Konnenmmun
npenojaBaHus ydeOHoro mnpeaMera «®Pusnka» B o0pa3oBaTelbHbIX oOpraHuzanusax Poccuiickoit
®denepanyy, peaqu3yloUMX OCHOBHBIE 00I11€00pa30BaTENIbHBIE NMPOTrpaMMbl, YTBEPXKJIEHHON pelleHneM
Komnerun Munuctepcta npoceuienus Poccuiickoit ®@eneparun (nporokon ot 3 gexadps 2019 r. Ne
[1K4BH).

Henu nzyvyenus GpU3NKH:
npUOOpeTeHNe UHTEpeca U CTPEMJICHUSI 00YYaroIIMXCsl K HAYYHOMY M3YYEHHIO MPUPOJbI, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJA€ NO3HaHUS U (OPMHUPOBAHUE MCCIIEA0BATEIBCKOIO
OTHOLIECHHUS K OKPYXKAIOLIUM SIBICHUSM;

(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3Y4YEHHs] OCHOB CTPOEHMSI MaTepuu Hu
(byHAaMEHTAIBHBIX 3aKOHOB (PM3UKHU;

(dbopMupOBaHUE MPEACTABICHUN O poiu (GU3MKHU AJIS Pa3BUTUSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHI;

pa3BUTHE TMIPEACTaBICHUM O BO3MOXHBIX cepax Oyaymed mnpodeccnoHanbHON NeATenbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JIaJIbHEHIIEMY O0yYEHHIO B 3TOM HalpaBJICHUH.

JoctuxeHne 3THX LeJell mporpaMMbl Mo (uU3MKe Ha YPOBHE OCHOBHOTO OOIIEro 0OpazoBaHUs
o0ecreynBaeTcsl pelIeHueM CIeIyIoIuX 3a1a4:
puoOpeTeHne 3HaHUN O TUCKPETHOM CTPOEHUH BEIIECTBA, 0 MEXaHUYECKHUX, TEIUIOBBIX, AIEKTPUUYECKHX,
MarHUTHBIX U KBAaHTOBBIX SIBICHUSX;
npUoOpeTeHNne YMEHUI ONUCHIBaTh U OOBACHATH (PU3MUECKUE SBJICHUS C UCIIOJIb30BAHUEM IMOJIYUYEHHBIX
3HAHU;

OCBOEHHE METOJIOB PELIECHUS! MPOCTEHIINX pacYETHBIX 33Jay C UCIOJIb30BaHUEM (U3MUYECKUX MOJENEH,
TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a4a4;

pa3BUTHE yMEHUU HAOIIOJaTh MPUPOAHBIE SIBICHUS W BBINOJHATH OIbITHI, JIAOOpaTOpHBIE PadOTHI U
9KCIEPUMEHTAIbHbBIE HUCCIIE0OBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;
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OocBOeHHME TNPHUEMOB paboThl ¢ MHpopManuen (U3MUECKOTO COAepKaHUs, BKJIOYas HH(OPMAIHIO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3HUKH, aHATTN3 ¥ KPUTHUECKOE OLICHUBaHUE MHPOPMAIINH;

3HAKOMCTBO €O chepamu mpodhecCHOHATBEHOM ASSITENFHOCTH, CBSI3aHHBIMU C (DU3UKOM, U COBPEMEHHBIMH
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTUKCHUSAX (DU3UUIECKON HAYKH.

Ha uzyuenue ¢usnku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O 00IEro 00Opa3oBaHUsI OTBOIAMTCS:
B 7 kjacce — 68 yacoB (2 yaca B HEJICIIO)

[lpennaraemelii B mporpamMme Mo (QHU3MKE IMepeueHb JIadOpPAaTOPHBIX pPabOT M OMBITOB HOCHUT
PEKOMEH/IATEIIbHBIA XapaKTep, YYUTEIb JeJIaeT BBIOOp MPOBEICHHS J1a00PaTOPHBIX PabOT U OMBITOB C
y4€TOM HMHIUBUAYAJIbHBIX OCOOCHHOCTEH OOYyYaroIIuXcs, CIUCKa OSKCIIEPUMEHTAIBHBIX 3aaHuH,
npeUlaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOT'O SK3aMeHa 10 (pu3mKe.

COJAEP KAHUE OBYUYEHUA
7 KIIACC

Pa3nen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUPa.

®u3nka — Hayka o npupoze. ABieHus npupoapl. Gu3nyeckue sBJICHUSA: MEXaHUYECKUE, TEIJIOBBIE,
ANEKTPUYECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BeNWYUHBL. M3mepenue ¢usznueckux BenuunH. Ousundeckue npudopsl. [lorpenHocts
u3MepeHnii. MexayHapoaHas CUCTEMA €IMHMII.

Kak ¢usuka u apyrue ecrecTBeHHble HAyKd H3y4aroT npupony. EcTecTBEeHHOHay4YHBIH METOJ
MO3HAHUS: HAONIOJICHUE, TMOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMKEHUE THUIOTE3, AKCIEPUMEHT IO
IPOBEpKE TUIIOTE3, O0BsICHEHHE Habmo1aeMoro siBieHus. Onucanre (pU3n4eckux SBICHUN ¢ OMOIIBIO
MOJEIIEH.

Hemoncmpayuu.

MexaHu4eckue, TENIOBBIE, JJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE SIBJICHHUS.

duznyeckue mpudOpsI U MPOoIeaypa IPSIMBIX U3MEPEHUN aHATIOTOBBIM U LIU(PPOBBIM TPHOOPOM.
Jlabopamopuwsie padbomot u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl K3MEPUTEIBLHOTO MpHoopa.

H3mepenue paccTossHUAMN.

N3mepenne o0bEMa KUIKOCTH B TBEPOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.

N3mepenne Temneparypsl IPU MOMOIIH KUAKOCTHOTO TEPMOMETpPA U IaTYMKA TEMIEPATYPBHI.

IIpoBenenue wccnenoBaHus 10 TMPOBEPKE THUIOTE3bl: JAJbHOCTh TNOJETA IIAPUKA, IMYIIEHHOIO

TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIlIe BHICOTA ITYCKA.

Pa3nean 2. [lepBonayanbHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BelIeCTBAa: aTOMbI U MOJIEKYJIbI, UX pa3Mmepbl. ONbIThI, JOKA3bIBAIOIIME JUCKPETHOE
CTPOEHHUE BEIIECTBA.

JBrxeHue yactul BemiectBa. CBs3b CKOPOCTU JIBMXKEHMS YacTHI] ¢ TeMIiepaTypoil. bpoyHoBckoe
nBwkenue, muddysus. BzanmoelicTBre 4acTUIl BEIIECTBA: MPUTHKEHNUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHHME Ta30B, KUAKOCTEH M TBEPABIX (KPUCTATIIMYECKHUX)
Tesl. B3auMOCBSI3b MEXAY CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSAX M WX aTOMHO-
MOJIEKYJIIPHBIM CTPOCHHEM. OcoGenHoctu arperaTHbIxX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBHKEHUS.

Hab6monenue nuddys3un.

HaGuroieHne siBICHMH, 00BSCHSIOMUXCS MPUTSHKCHUEM WIIH OTTAJTKUBAHUEM YaCTHIL BEIICCTBA.
Jlabopamopuvie pabomul u onvimol.

OrneHka IuaMeTpa aToMa METOJIOM PSIIOB (C UCToib30BaHueM (pororpaduii).

OnbITHI MO HAOTIOEHHUIO TETIOBOTO PACIIMPEHHSI TA30B.

OMBITHI 0 OOHAPYKCHHIO ISHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKCHHUS.
Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.
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Mexannueckoe aBuxeHue. PaBHomepHoe U HepaBHOMepHoe nBikeHHe. Ckopoctb. Cpenusis
CKOpPOCTb NMPHU HEPABHOMEPHOM JBH>KEHUU. Pacu€T myTu v BpeMEHH IBUKEHHUS.

SBnenune mHepuMu. 3aKOH MHepUMHU. B3anMmonelicTBHe Tenl Kak NMPUYKMHA M3MEHEHUS CKOPOCTHU
IBWKeHUs Tein. Macca kak Mepa HMHEpTHOCTH Tena. IlmoTHocTh BemiecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eAMHUIIE 00bEMA BEIIECTBA.

Cuna Kak XapakTepucTHKa B3aumoiercTBus Ttei. Cuia ynpyrocty U 3akoH ['yka. M3mepenue cuiibl
C MOMOIIBIO TUHAMOMETpa. SIBJIeHHE TATOTEHUS U cuia TsokecTu. Cuila TSHDKeCTH Ha JAPYruX IUIaHeTax.
Bec tena. HeBecomocTh. CiioxeHne CHJl, HAIIPaBICHHBIX MO OJHON MpsiMoi. PaBHOIEUCTBYIOIIAs CHII.
Cuna Tpenus. TpeHue CKOJBXEHUS W TpPEHUE TOKos. TpeHue B TMPUPOAE U TEXHHUKE.

Hemoncmpayuu.
Hablmronenrne MexaHM4ecKoro JBUKEHHUS Tea.
H3mepeHne ckopocTy NpSIMOJIMHEHHOTO ABMXKEHUS.
Haburonienue siBjaeHMs] UHEPIUH.
Habmoienue u3aMeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUH TeIl.
CpaBHeHHE Macc M0 B3aUMOJCHCTBUIO TEJL.
CrnosxeHue cull, HalpaBJICHHBIX 110 OJJHON MPSIMOH.

Jlabopamopuusie pabomot u onvimol.

Omnpenenenue CKOPOCTH PaBHOMEPHOTO JBUKEHHS (LIapUKa B KHJIKOCTH, MOJAENU DIEKTPHUYECKOTO
aBTOMOOMJIS M TaK J1ajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM [IapUKa 10 HAKJIOHHOM MIOCKOCTH.
Ornpezenenne mI0THOCTU TBEPOTO Tea.

OnBITHI, JEMOHCTPHUPYIOUIME 3aBUCHUMOCTh DPACTKEHUS (IedopMalvu) MPYKUHBI OT MPUIIOKEHHOU
CHJIBL.

OnbITHI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh CHJIBI TPEHHsI CKOJIBKEHHUS OT Beca Tella U XapakTepa
CONPHUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

HaBnenue. CrnocoObl yMEHBIICHUS M yBEJIWYEHHUs nAaBieHus. JlaBieHue rasza. 3aBHCHUMOCTH
naBieHHusl ra3a OoT oO0wnéma, TemmepaTypsl. llepenaua naBneHust TBEPABIMU TeNaMH, XHUAKOCTAMU H
razamu. 3akoH [lackams. [THeBMaTuueckue MamuHbl. 3aBUCUMOCTH JIaBJICHUS JKUJIKOCTH OT TJIYOHHBI.
['unpocraTudeckuii napanokc. Coobmmaromuecs: cocynsl. ['uapaBinueckie MeXaHU3MBI.

AtMocdepa 3emau u atmMocdepHoe naBieHue. [IpUuuHbl CyIIECTBOBaHMS BO3IYIIHOM 00010YKU
3emnu. Omnwir Toppuuennu. HW3mepenue armochepHOro maBieHUs. 3aBHCHUMOCTh aTMochepHOro
JABJICHUS OT BBICOTHI HaJl YpOBHEM Mopsi. [Ipubops! 17151 u3MepeHust arMoc(hepHOro JaBiIeHUsI.

JleiicTBHe KMIIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTankuBaromas (apXxumenoBa) cUia.
3akoH Apxumena. IImaBanune TeJl. Bo3znyxoruiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPaTypHI.
[lepenaya naBneHUs KUJKOCTHIO U Ta30M.
Coo01maronuecs: CoCy/bl.
I'mapaBauyeckuit mpecc.
[IposiBnenue nericTBrs aTMOC(EPHOTO TaBICHHUS.
3aBUCHMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOW YaCTH TeJa U MIIOTHOCTU KHUIKOCTH.
PaBeHCTBO BBITATKMBAIONIEH CUJIBI BECY BHITECHEHHOM XKUJKOCTH.
VYcnoBue nuaBaHus TeN: IUIABAaHUE WJIU MOTPYKEHHUE TEl B 3aBUCHMOCTH OT COOTHOUIEHUS IJIOTHOCTEH
Tela U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.
HccnenoBanue 3aBUCHMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOHN B )KUIAKOCTh YaCTH Tea.
OrnpezeneHne BHITAIKUBAIOLIEH CUIIBI, ACHCTBYIOLIEH Ha TEJIO, HOTPYXKEHHOE B )KUIAKOCTD.
[TpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, ICHCTBYIONIEH HA TEJO B dKUJIKOCTH, OT MacChl TeJa.
OnbIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUJIbI, ACHCTBYIOIIEH HA TEJIO B JKUJKOCTH,
0T 00BbEMa OTPYKEHHOHN B KUAKOCTh YaCTH TeJIa M OT IJIOTHOCTHU KUIKOCTH.
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KoHcTpynpoBanue apeomeTpa Wil KOHCTPYHMPOBAHUE JIOAKHU U OIPEIENIEHUE €€ IPy30110IbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHas IJIOCKOCTh. IIpaBmio paBHOBecus pelyara.
[Ipumenenne mpaBwiia paBHOBECHs pbluara K OJoOKy. «3osotoe mpaBuio» mexanHuku. KITJ mpocteix
MexaHu3MoB. [IpocTbie MexaHu3MBbl B OBITY M TEXHUKE.

Mexannueckas sHeprus. Kuneruueckass u noreHuuanpHas sHeprus. IIpespamenue ogHoro Buaa
MEXAHUYECKOM HEPTUU B APYTroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
[Ipumepsl POCTHIX MEXAHU3MOB.
Jlabopamopnusie padbomot u onvimol.
Onpenenenue pabOThl CHJIBI TPEHHS MPH PABHOMEPHOM JIBIDKEHUM Tela [0 TOPU30HTAIBHOM
MOBEPXHOCTH.
HccenenoBanue ycaoBUi paBHOBECHUS pblyara.
Nsmepenue KIIJ] HaKJIOHHOM TUIOCKOCTH.
N3yueHue 3aKoHa COXpAHEHUSI MEXaHUYECKOM SHEPI M.

Ilnanupyemble pe3yJbTaTbl Y4eOHOI0 NMpeaAMeTa

N3yueHne (QU3MKHM Ha YpPOBHE OCHOBHOI'O OOLIero oOpa3oBaHMs HAIPABICHO Ha JOCTH)KEHHE

JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

B pesynbrate mzydeHus GpU3MKM Ha YpOBHE OCHOBHOrO oOIIero oOpazoBaHMs y oOydaromierocs

OyayT chopMUpOBaHBI CIIEAYIONINE JIUYHOCTHBIE PE3yIbTAThI B YACTH:

e 1) naTpHOTHMYECKOr0 BOCIIUTAHUS:

e [J mposiBIeHHE MHTEpECa K UICTOPUU B COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PU3NYECKON HAYKH;

¢ [J HEHHOCTHOE OTHOMICHHUE K IOCTUKECHUSM POCCUHCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e [J rOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJIEHHHM OOIIECTBEHHO 3HAUMMBIX M 3TUYECKHUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

e [] 0CO3HaHUE Ba)KHOCTH MOPAJIbHO--3TUYECKUX NPUHLIAIIOB B AEATEILHOCTH YYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHMS:

e [] BoCHpuUSATHE OCTETUYECKUX KauyecTB (PU3UUECKOM Hayku: €€ TapMOHUYHOIO IOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

¢ 4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

e [] oco3HaHUE LIEHHOCTU (U3NYECKON HAyKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS MHpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHM, BAJKHEUIIIEH COCTABIISAIONIEH KYIbTYpPHI;

e [] pa3BuTHE HAy4HOIl JIIOOO3HATEIILHOCTH, HHTEPECa K UCCIIE0BATENIbCKOM NesATeTbHOCTH;

e 5) dopmupoBaHMs KYJIbTYPbI 310POBbS M IMOIIMOHAIBHOIO 0J1ar0NOJIYYHs:

e [] oco3HaHMe LEHHOCTH Oe3omacHOro oOpas3a KM3HH B COBPEMEHHOM TEXHOJOTMYECKOM MHDpE,
BAXHOCTU IMpaBWJI 0€30MacHOr0 MOBEIEHHsS Ha TPAHCIOPTE, HA JOpOrax, C JJIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

e [J chopMupOBaHHOCTH HaBBIKA PEe(PICKCHH, TPHU3HAHKUE CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ IpaBa
y APYTOro 4elI0BeKa;

e 06) TPYZOBOIO BOCIIUTAHMSA:

e [] aKTHMBHOE y4yacTHE€ B pELICHUH MPaKTUYECKHX 3a7ad (B paMKax CeMbH, 00pa3oBaTEIbHOMN
OpraHM3aliy, ropojJa, Kpas) TEXHOJOTHUYECKON U COLMaibHOW HANpaBlIE€HHOCTH, TPEOYIOUINX B TOM
qucie U GU3NIEeCKUX 3HAHUH;

e [] MHTEpec K MPaKTHUYECKOMY U3YUECHHUIO podeccuil, CBI3aHHBIX C (PU3UKOH,



e /) 9K0JIOIrHYECKOro BOCIIMTAHMSA:

e [] opueHTanus Ha MpUMEHEHHE (PU3NUYECKUX 3HAHWUU NJIS PEHICHUS 3a/7ad B 00JACTH OKPYKAIOIICH
Cpebl, INIAHUPOBAHUSA MOCTYIIKOB M OLEHKU UX BO3MOKHBIX MOCIEACTBUI JJIsI OKPY>KAIOIIEH CPEIbI;

e [] oco3HaHHE II00ATBHOTO XapaKTepa PKOJIOTHYECKUX TPOOJIEM U MyTel UX PEIICHNUS,

e 8) aganTauuM K M3MEHSIIOIIUMCS YCJIOBUAM COIMAJIBHON U IPUPOIHON Cpeabl:

e [] moTpeOHOCTh BO B3aWMOJICHCTBHUU IPH BBIIIOJHCHUH HCCICIOBAHUNA W TMPOCKTOB (HU3UYCCKOM
HaIPaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTHUX;

e [] MOBBIIIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIESITEIbHOCTD;

e [] morpebHOCTH B (hOPMHPOBAHUHM HOBBIX 3HAHHM, B TOM 4YHclie (OPMYJIHPOBATH HJICH, TOHSTHUSA,
TUIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

e [] oco3HaHue Ne(HUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JaCTH (U3UKH;

e [] TUTAHMPOBAHUE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PH3UUCCKUX 3HAHUI;

e [] cTpeMJIeHUE aHAIM3UPOBATh U BBISABJISATH B3aUMOCBSI3M MPUPO/BI, OOIIECTBA U IKOHOMHUKH, B TOM
YHCIIe C UCIIOJIb30BaHUEM (PU3UYECKIX 3HAHUM;

e [] OIlcHKAa CBOMX JEHUCTBUN C YYETOM BIUSHUS HA OKPYXKAIOUIYIO CPEIy, BO3MOXKHBIX TJI00aTbHBIX
MOCJICJICTBHH.

MertanpeaMeTHble pe3yJibTaThI

B pesynbrare ocBOEHUs MpPOrpaMMbl 1O (U3HMKE Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHS y
oOyuaroierocst 6yayT copMupoBaHbl MeTanpeIMeTHbIe Pe3y/IbTaThl, BKIIOYAIOUINE I03HABATEIbHbIC
YHHUBEpCaJIbHbIE Yy4YeOHblE JIEHCTBUS, KOMMYHUKATHBHbIE YHUBEPCAJIbHbIE yueOHbIE JIEHCTBUA,
peryJsTUBHbIE YHUBEpCAJIbHbIC YUeOHbIE 1EHCTBHSL.

ITo3HaBaTeabHbIE YHUBEPCAJIIbHBIC y‘-leﬁl—[l)le JelCcTBUA

ba3zoBble ornyeckue 1eMcTBUA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHN);

yCTaHABIMBATh CYHIECTBEHHBINA MPU3HAK KIACCU(PHUKAIIUN, OCHOBAHUS [ 0000IIEHUSI U CPAaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTHUBOPEUMS B paccMaTpuBaeMbIX (hakTax, JAHHBIX M HaONIOJICHUSX,
OTHOCSIIIUXCS K (PU3MUYECKUM SBICHUSIM;

BBISIBJISITH TPUUMHHO--CIICJICTBEHHBIC CBSI3U MPHU U3YYeHHH (U3MUYECKUX SBICHUI W MPOIIECCOB, AENaTh
BBIBOJIBI C WCIIOJIH30BAaHUEM JICTYKTUBHBIX W WHAYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh THUIIOTE3BI O
B3aMMOCBS3X (PU3HUECKUX BEIUYUH,

CaMOCTOSITENIbHO BBIOMpPATh CHOCcOO pemieHus ydeOHo (u3mueckol 3agaun (CpaBHEHHE HECKOIBKHX
BApHAHTOB pEIICHUs, BBHIOOP Hamboyiee MOAXOMAAIIETO C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBareibCcKue 1eCTBUS:

UCIIOJTb30BaTh BOMPOCHI KaK MCCIIEIOBATEIIbCKII HHCTPYMEHT TO3HAHHS,

MPOBOJIMTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OTBIT, HECIOKHBI (DH3UYECKHIA SKCIIEPHUMEHT,
HeOOJIBIIOE HCCTe0BaHNEe PUBNYECKOTO SIBICHUS;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(GOPMAIUIO, TIOTYYCHHYIO B XOJ€ UCCIECIOBAHUS WU
IKCIIEPUMECHTA;

CaMOCTOSTENbHO (POpMyIHpPOBaTh 00OOIIEHUSI M BBIBOABI MO pe3yjbTaTaM MPOBEAEHHOTO HAOIIOJIEHUS,
OTIBITa, UCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JaJIbHEWIee pa3BUTHE (U3MUSCKHUX IPOIECCOB, a TaKXe BBIIBUTATh
MPEINONIOKEeHUS 00 UX Pa3BUTHUHU B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Patora ¢ undopmaumeii:



IPUMEHSTh PA3JIMYHbIE METOJAbl, MHCTPYMEHTBl M 3alpochl MpHU IMOMCKE U 0TOOpe MHMOpMALUU WU

JAHHBIX C Y4ETOM NPEASIOKEHHON YueOHOH (PU3NUECKON 3aauu;

AHAIM3UPOBATh, CHCTEMATHU3UPOBATh W WHTEPIPETHPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U GopM

IIPE/ICTABIICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OpMYy MpelcTaBiIeHHUs] WHPOPMAIMU U UIUIIOCTPUPOBATH

pelraeMble 3a/1a4u HECIIOKHBIME CXEeMaMHU, TuarpaMMaMu, HHOU TpaduKoi 1 UX KOMOWHAIUSMHU.
KomMMyHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA:

B Xo/€ OOCyXIeHHs y4eOHOro MmaTepuaia, pe3yjibTaToB JIaOOpaTOPHBIX pabOT U MPOEKTOB 3a/1aBaTh

BOIIPOCHI 110 CYILECTBY OOCYKJAa€MOW TEMBbI U BBICKA3bIBATh HMJIEU, HALIEJICHHBIE HA pEIICHUE 3a/ladd U

nojJepKaHue 0JarokenaTeIbHOCTH OOLECHUS;

COTIOCTABJISITh CBOHM CY)KJICHUS C CY)KJIEHUSIMHU JPYTUX YYaCTHUKOB JHAliora, OOHApY>KUBATh PAa3IUYUe U

CXOJICTBO ITO3UIIHUI;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO  MPEACTaBIATh  PE3YydbTAaThl  BBIIOJHEHHOTO  (PU3WYECKOrOo  OmbITa  (IKCIEPUMEHTA,

UCCJIEJOBAHMSL, IPOEKTA);

MOHMMATh W HCIIOJB30BAaTh IMPEUMYIIECTBA KOMAHIAHOW M WHIUBUAYATbHOW pabOTHI MPH PEIICHUU

KOHKPETHON (hPU3UYECKOM MPOOIEMBI;

NPUHUMATh LEIM COBMECTHOM JESTEIIbHOCTH, OpPraHU30BbIBATH JCHUCTBUA IO €€ JOCTUIKEHHUIO:

pacrpenenarb poiid, OO0CYKIaTh MPOLECCHl U PE3yJbTaThl COBMECTHOM paboOThl, 0000IIaTh MHEHUS

HECKOJIbKUX JIHOJEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUTas KayeCTBEHHOTO pe3ylibTaTa MO CBOEMY HAmpaBlICHUIO U

KOOPJUHUPYS CBOM ICUCTBUS C IPYTUMH YJIC€HAMU KOMaH/IbI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOMMA MPOAYKT IO KPUTEPHUSIM, CaMOCTOSITEIBHO

c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE [1eiiCTBUSA

Camoopranu3anus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4EOHBIX CUTYyalMsIX, TPEOYIOUIMX i PEIIeHUS (PU3NYECKUX
3HAHHI;

OpPUEHTUPOBATHCS B Pa3IMUHBIX MMOAXO0AAX MPUHATHS pelleHul (MHAUBUIYyalbHOE, IPUHATHE PELICHUS B
IpymIe, IPpUHATHE PEILIEHUH TPYIIIOi);

CaMOCTOSITEJIFHO COCTABJIATh AJNTOPUTM pelleHHuss (U3NYECKOM 3alaud WM IJaHa MCCIEeOBaHUS C
y4€TOM MMEIOIIHUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh IIpejjiaracMble
BapHaHThI PELICHU;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBII HHTEJJICKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH €€ H3MEHEHHUS,

OOBSCHATh MPUYMHBI JIOCTH)KEHHUS (HEJAOCTMI)KEHHS) pE3yJbTaTOB JEATEIbHOCTH, JaBaThb OLIEHKY
nproOpPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBHI B IEATEIILHOCTH (B TOM YHUCIIE B XOJ] BBIIOJHEHUS (PU3UYECKOTO UCCIIEI0OBAaHUS UIH
IPOEKTa) Ha OCHOBE HOBBIX OOCTOATENHCTB, W3MEHUBIIMXCS CHUTYallMi, YCTaHOBJIEHHBIX OIIMOOK,
BO3HMKIIUX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE Pe3yibTaTa eI U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WM AMCKYCCHU Ha HAyYHYIO TeMY, [IOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

NpU3HABaTh CBOE MPaBO Ha OMIMOKY NMPH PElIeHnH (U3NYECKHUX 3a]ad UM B YTBEP)KICHHUAX HA Hay4HbIE
TEMBI U TaKO€ K€ IPaBO APYroro.



IIpeaMeTHbIE pe3yabTaThI

K xoniy oO6ydenust B 7 kjacce rpeIMeTHbIE pe3yIbTaThl HA 0A30BOM YpPOBHE JOJIKHBI OTPaXKaTb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:
UCIOJIb30BaTh HOHATHUS: (U3UYECKHE U XMMHUYECKUE SIBJICHUSA, HAOIIOJEHME, HKCIEPUMEHT, MOJEIb,
THIIOTE3a, CAUHHLIBI (PU3UUYECKUX BEIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUA BelecTBa (TBEPIOE,
KHJIKOE, ra3000pa3HOe), MEXaHUUYECKOE JBM)KEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIUHENHOE),
TPaeKTOpus, paBHOAEHCTBYyIOmas cuia, pAepopmanus (ympyras, IUIACTUYECKasl), HEBECOMOCTb,
COOOLIAOIIUECS COCYIbI;
pasnnyate sBiaeHUA (Aud@dys3us, TEIUIOBOE [BM)KEHUE YACTHUIl BEIIECTBA, PAaBHOMEPHOE JIBUXKEHUE,
HEPaBHOMEPHOE JIBUKCHHUE, MHEPLUS, B3aUMOJACUCTBUE TEJl, PABHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOU
OCBIO BpallleHMs, Iepefaya [JaBJIE€HUS TBEPABIMM TeJIaMH, XHAKOCTSIMHU M Tra3aMu, aTMoc(epHoe
JlaBJIeHUE, TUIABaHUE TeJ, IMPEBpAICHUS MEXaHWYECKOW HHEPTUU) IO OMUCAHUI0 UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (PU3HUECKOE SIBJICHUE;
pacrio3HaBaTh IMPOSIBICHHE HM3YyYEHHbIX (U3UYECKUX SBICHUH B OKpY’XKAlOIIEM MHpE, B TOM YHUCIIE
(I)I/I3I/I‘-IGCKI/IC SABJICHUS B NPUPOAC: NPUMEPLI IBUIKCHUA C PA3JIMYHBIMU CKOPOCTAMU B JKUBOU M HEKHBOM
pUpoje, JecTBUE CHIIbI TPEHMsI B IPUPOAE U TEXHMKE, BIUSHHE aTMOC(EpHOro AaBlieHHs Ha >KUBOU
OpraHu3M, IlJIaBaHHC pBI6, pbldyaru B TCJIC YCJIOBCKA, IIPHU 3TOM IMCPCBOJUTH HNPAKTHYCCKYIO 3aa4dy B
y4eOHYI0, BBIIEISITh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;
OIKCBIBATh U3YyUCHHbIE CBOMCTBA TN U (PU3UUYECKHE ABJICHUS, UCIOIb3Ys (PU3NUYECKHE BEIUUUHBI (Macca,
00bEM, IUIOTHOCTh BEIECTBA, BpPEMsA, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTb, CHJIa YHPYTOCTH, CHIIA
TSOKECTH, BEC TeJsa, CUila TPeHHs, JaBieHue (TBEPIOro Teia, )KUIKOCTH, ra3a), BbITAJIKHUBAIOLIAs CHUIIA,
MeXaHH4YecKas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHWJIBI, KOd()(DHUIIMEHT MOJIE3HOTO ICHUCTBUS
MEXaHU3MOB, KHMHETHYECKas W NOTEHIMAJbHAs SHEpPrus), HOpU ONUCAHUM MPaBWIBHO TPAKTOBAaTh
(1)H3H‘I€CKPII>1 CMBICJI HCIIOJIB3YEMBIX BCIIMYHUH, HX 0003HaYeHHUS U (10703050003 (1)I/I3I/I‘ICCKI/IX BCJIMYUH,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIIMYMHAMHU, CTPOUTH
rpaduKu H3y4EeHHBIX 3aBUCUMOCTEH (DU3MYCCKHUX BEIIMYUH;
XapaKTCPpHU30BaATh CBOMCTBA TECII, (1)I/I3I/I‘-IGCKI/I€ SABJICHUA W IMPOLCCChI, UCIIOJIb3Yyd IIpaBuJia CIIOKCHUA CHUJI
(Brosb omHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxuMmena, MpaBUJIO PAaBHOBECHS pbluara
(O10Ka), «30510TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHMs] MEXaHWYECKOM 3HEpPIruu, NMpH 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OOBSICHATh (hU3NYECKHE SBJICHMS, MPOLECChl U CBOMCTBA TeJl, B TOM 4YHCJIE€ MU B KOHTEKCTE CHUTYaIUil
MMPAKTUKO-OPUCHTUPOBAHHOTO  XapaKTEpa: BBIABJIAATE MPUYMHHO--CIICACTBCHHBIC CBA3U, CTPOUTH
o0BbsicCHeHHE U3 1—2 JIOrMYecKUX IIaroB ¢ Oonopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PM3MUYECKHUX SBIECHUH,
(GU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;
pemmaTh pacy€THbIC 3a7a4u B 1—2 AeHCTBUS, UCTIONB3Yys 3aKOHBI U ()OPMYJIBI, CBS3BIBAIOIINE (PU3HUECKUE
BCJIMYMHBI: HA OCHOBC aHAJIM3a YCJIIOBUA 3aaa4U 3aIlIMChIBAThL KPATKOC YCIIOBUEC, MMOACTABIIATH (1)H3H‘I€CKI/IC
BEJIMYMHBI B (HOPMYJBl U HPOBOJIUTH PAcuéThl, HAXOJIUTh CIIPABOYHbBIE JaHHBIE, HEOOXOIUMBIE IS
pelICHUA 3a4a4, OUCHUBAThL PCATTUCTUIHOCTD HOHy‘ICHHOfI (1)I/ISI/I‘~IGCKOI\/’I BCJIMYUHBEI,
paciio3HaBaTb HpO6J’I€MI)I, KOTOPBIC MOKHO PCIIMTH MNpPU ITOMOIIA (1)I/I3I/I‘I€CKI/IX METOO0B, B OIIMCaHUHU
UCCIIEIOBAaHMsl BBIJICNIATh MPOBEPSieMOe MPEANookKeHne (TMIoTe3y), pa3udaTh U HHTEPIPETUPOBATH
HOHy‘IGHHBII\/'I pE3yiabTaT, HAXOAUTH OIIINOKH B XO0J¢€ OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3YyJIbTaTaM,
IPOBOAMTH OMNBITBHI MO HAOMIONEHUI0 (U3MYECKUX SBJICHUH WIM (PU3NYECKUX CBOMCTB Tew:
dopMynupoBaTh  IpOBEpsEMble  NPEANOIOKEHUs, COOMpaThb YCTAaHOBKY U3  IPEIJIOKEHHOTO
000py/10BaHus, 3aMUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;
BBITIOJIHATE HPAMBIC U3MCPCHUA PACCTOAHUA, BPEMCHH, MACChI TCJa, O6T)éMa, CHUJIBI U TEMIICPATYPEI C
UCIIOJIb30BAaHUEM aHAJIIOTOBBIX U IM(PPOBBIX MPUOOPOB, 3aMHUCHIBATh IMOKa3aHHUs MPUOOPOB € YYETOM
3a/1aHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;
IMPOBOAUTH HMCCIICIOBAHUEC 3aBHCHMOCTHU O)IHOﬁ (1)I/I3I/I‘IGCKOI\/'I BEJINYHHBI OT prrOfI C HCIIOJIb30BaAaHUEM
OPSAMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PaBHOMEPHO JIBHXKYILErOCs Teja OT BPEMEHH JIBUXKEHHUS Tena,
CHJIBI TPCHHUA CKOJIBKCHHUSA OT BECa TEJIa, KaueCTBa O6pa6OTKI/I HOBerHOCTeI\/'I TEJI U HE3aBUCUMOCTHU CHUJIbI
TPEHUs OT IUIOIAAN COTIPUKOCHOBEHHUS Tell, CUJIBI YIIPYTOCTH OT YAJMHEHUS MIPYKUHBI, BEITATKUBAIOIIEH



CWJIBI OT 00BbEMA MOTPYKEHHON YaCTH TENNa U OT TUIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH
Tena, OT MIyOUHBI, Ha KOTOPYIO IOTPYKEHO TEJO, YCIOBUIA MIaBaHUs Tell, YCIOBHI paBHOBECHSI phluara u
OJIOKOB), Y4acTBOBAaTh B IJIAHUPOBAHUHM Y4eOHOTO HCCIICAOBAHUS, COOMPATh YCTAaHOBKY M BBINOJIHATH
U3MEpEHUs, Clleyd MPeUIOKEHHOMY IUIaHy, (UKCUPOBATh PE3ylbTaThl MOJYYEHHOW 3aBUCHMOCTH
(¢u3nUeCKUX BENMYMH B BHJE NPEAJIOKEHHBIX TAaOMUI M TpaduKOB, AenaTbh BBIBOJBI IO PE3ylIbTaTaMm
UCCJIEI0BAHMS;

IIPOBOJUTH KOCBEHHbIE M3MEpEHUsl (PU3NYECKUX BETUYMH (IJIOTHOCTH BEIIECTBA JKUIKOCTH U TBEPAOTO
TeNa, CWJIa TPEHUS CKOJIBKEHHUS, J[aBJICHUE BO3/yXa, BBITAJIKMBAIOLIAS CHJIA, JEHCTBYIOIIAs Ha
NOTpYXKEHHOE B JKUIKOCTh TENO, KOA(M(GUIMEHT MOJIE3HOr0 NEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAys
NPEUIOKEHHON MHCTPYKIMU: MIPH BBIIOJTHEHUH U3MEPEHUI COOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYHCIIATh 3HAYEHUE UCKOMOU BEJIUYHHBI;

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

yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP, TUHAMOMETD,
cooOuraromuecs Cocyabl, 6apoMeTp, pbluar, MOABMKHBIN U HETIOABHKHBIN OJI0K, HAKJIIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh NPUHLUIIBI IEHCTBUS N3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPONCTB C OMOPOM Ha UX
onucaHus (B TOM YHUCIIE: MOIIIUIHUKHA, YCTPOHUCTBO BOJONPOBOJA, TMAPABINYECKUNA MPEcc, MAaHOMETD,
BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETpP), MCIOJb3ys 3HAHHUA O CBOMCTBAX (M3MUECKUX SIBICHUH H
HeoOXoauMbIe (PU3MUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOIUTH TpUMEphl (HaXoAWTh HWHGOPMALMIO O TpHUMeEpax) MPAKTHUECKOTO HCIOJIb30BAHUS
GuU3MYECKUX 3HAHWA B ITOBCEJIHECBHOW JKHM3HHM JUIsI oOecriedeHus Oe301acHOCTH TpH OOpaIIeHUH C
npubopaMd U TEXHUYECKUMH YCTPOHCTBAMHU, COXPAaHEHHUS 3JI0POBbS U COONIOACHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPY’KaIOILEH Cpefe;

OCYIIECTBIISITH OTOOP UCTOUYHUKOB MH(popMaruu B IHTepHETE B COOTBETCTBHHU C 3aJJaHHBIM ITOMCKOBBIM
3alpOCOM, Ha OCHOBE HMEKOIIMXCA 3HAHUW M NYTEM CpPaBHEHUsS PA3JIMYHBIX HCTOYHUKOB BBIIEIATH
UH(POPMALINIO, KOTOPAst SBJISIETCS MPOTUBOPEUNBON MIIH MOXKET OBITH HEJOCTOBEPHOM;

UCTIOJIB30BaTh TPU BBINOJHEHWN Y4YeOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JUTEpaTypy (U3NUIECKOTO
CoJIepKaHusl, CIPaBOYHbIE MaTepUalIbl, pecypchl cetu MHTepHeT, BIaaeTh NpuéMaMi KOHCIIEKTUPOBAHUS
TeKcTa, mMpeodpa3zoBaHus HHPOPMAIUHN U3 OJJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKHME MHUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHHMKOB
uHpopMaluu (U3NUECKOro COAEpKaHHsS, B TOM YHUCIE MNYOJIMYHO JejaThb KpaTKue COOOIIEeHUs O
pe3yibTaTtax NMPOEKTOB WIM Y4YE€OHBIX HMCCIEIOBaHUH, MPU 3TOM I'PaMOTHO HCIOJIb30BaTh W3yYEHHBIN
MNOHSTUHMHBIN anmnapar Kypca (pU3uKH, COTPOBOXKAATh BBHICTYIUIEHHUE MTPEe3eHTAIINEH;

IpU BBHINOJHEHUHM YYEOHBIX IPOEKTOB W MCCIEAOBAHUN paclpeneisTh 005 3aHHOCTH B TpyIIe B
COOTBETCTBUM C TOCTABJICHHBIMHM 33Ja4aMH, CIEAUTH 32 BBINOJIHEHUEM IUIaHA JEWCTBUI, a/IeKBAaTHO
OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JAESITEIBHOCTb TPYIIbI, BBICTpPAaUBaTh KOMMYHHKAaTHBHOE
B3aUMO/ICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.
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Pa3zgea 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOCHUH BellleCTBA
2.1 Crpoenue BemiecTBa 2 1

BIDKEHHE U B3aUMOJIEHCTBHE YaCTHII
2.2 A 2 https://rech.edu.ru
BEIECTBA

2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 1

Hroro mo pazueny 6

Pa3znen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
3.1 MexXaHn4ecKoe IBUKEHUE https://rech.edu.ru
3.2 WNuepuus, Macca, IIOTHOCTh
3.3 Cuta. Bunsr cun 11 1

Hroro no pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

apienue. [lepenaua napaeHUs TBEPABIMU

4.1 A p P 4 https://rech.edu.ru

TCIaMU, XKUAKOCTAMHU U ra3aMu



https://rech.edu.ru/
https://rech.edu.ru/
https://rech.edu.ru/
https://rech.edu.ru/
https://rech.edu.ru/

4.2 JlaBiieHHE KHUIKOCTH 3 https://rech.edu.ru
4.3 ATMochepHOe JaBIIeHHE 8 https://rech.edu.ru
44 JleiicTBHE )KUAKOCTH U Ta3a Ha OrPYXEHHOE 5
' B HUX T€JIO
Hroro no pazgeny 21
Pa3znea S. Pabora u MOIIHOCTH. JHEPrust
5.1 PaGoTra 1 MOIHOCTH https://rech.edu.ru
5.2 [IpocThie MeXaHU3MBI
5.3 MexaHudeckasi SHeprus https://rech.edu.ru
Htoro no pazneny 14
OBIIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 68
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https://rech.edu.ru/
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IHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

Yro usyuaer pusuka. Hexkotopsie
¢bu3nvecKue TePMHUHbI

KoaudecTBO 4acoB

Bcero KonTpouabHbIe

padoThI

IIpakTHyeckue
padoThI

HaOmroneHus U onbITh

dusnveckue BennIuHbL.3Mepenue
(U3HYECKUX BEIIMYNH

TOYHOCTB ¥ OTPEIHOCTD U3MEPEHUI

dusnka U TeXHUKA

o gk w e

Jlaboparopnas padota Nel "Omnpenenenue
IIEHBI JICJICHUST U3MEPUTEILHOTO Ipruoopa”

DJIeKTPOHHbBIE

uudposeie
o0pa3oBaTeJibHbIE

pecypchl
https://rech.edu.ru

Jara
H3Y4YeHH S

1 Henensa

https://rech.edu.ru

2 Henens

3 Hemens https://rech.edu.ru

Crpoenne BemecrBa. Mosekyisl

JlaGopatopnas pabora Ne2 "M3mepeHue
pa3MepoB MajbIx Ten"

L

4 Henems https://rech.edu.ru

10.

BpoynoBckoe nemxenue. Juddysus B razax,
AKUIKOCTSAX U TBEPJIbIX TeJax.

B3aumHoe npuTssKeHue U OTTAIKUBaHHE
MOJIEKYIT

https://rech.edu.ru

5 Henmens

11.

ArperaTHble COCTOSIHUS BelecTBa. Paznuune
B MOJIEKYJISIPHOM CTPOCHHUU TBEPJBIX TEI,
JKUJIKOCTEH M Ta30B

12.

13.
14.

KonTponbnas padora Ne 1 "Ctpoenue
BeniecTa"

Mexanunueckoe ABHKeHUe. PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKEHHE

Cxopoctb. Eqununbl ckopoctu

6 Hemes https://rech.edu.ru

https://rech.edu.ru

7 "Henmens

15.

Pacuer nytu u Bpemenu nBukeHus. Muepous

16.

B3aumoneiictsue Ten. Macca Tena. Enuaunst
MAacChl

https://rech.edu.ru

8 Hemens



https://rech.edu.ru/
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https://rech.edu.ru/
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https://rech.edu.ru/
https://rech.edu.ru/
https://rech.edu.ru/

N3mepenne maccol Tena Ha Becax. [IOTHOCTH

17. 1
Beliectsa 9 Henens https://rech.edu.ru
18 Jlaboparopuas pabota Ne3 "M3mepenue 1
' MAaCChI T€JI Ha phIYaXKHBIX Becax"
19 Pacuer mMacchel 1 00BEMa Tela IO €r0 1
[LIOTHOCTH 10 nenens https://rech.edu.ru
20 Jlaboparopuas pabota Ned "M3mepenne 1
' obbema TBeporo tena". EnuHuibl oobeMa.
21 Jlaboparopuas padota Ne5 "Omnpenenenue 1
' IUIOTHOCTH TBEpAOro Tena' 11 "enens https://rech.edu.ru
22.  Cuna 1
23.  Ssnenwue Tarorenus. Cuna TSKECTH 1 12 nenens https://rech.edu.ru
24.  Cwuna ynpyroctu. 3akon I'yka 1
25. Bectema 1 https://rech.edu.ru
26 Enunuier cuibl. CBsI3b MEKIY CHIIOMN 1 13 nenenst
' TSOKECTH U Maccoi Tena
Cuna TSDKeCTH Ha PYTHUX TUTaHeTaX.
27. :
Du3nYeCKUe XapaKTEPUCTUKHU IUIAHET 1 14 wenens https://rech.edu.ru
28. | JlumamomeTp 1
29 Jlaboparopnast pabota Ne6 "['panmyupoBanue 1
' MPYXUHBI U U3MEPEHUE CUJI TUHAMOMETpoM" 15 exens https://rech.edu.ru
30 CrnosxeHue IByX CWJI, HallpaBJICHHBIX MO 1 ' =
' OJIHOM mpsiMOi. PaBHOAEICTBYIOMIAS CUIT
31. | Cuna tpenus 16 nenens https://rech.edu.ru
32.  Tpenue nokos. TpeHue B IPUPOJIE U TEXHUKE
33 KonTponbnas padora Ne 2 " JIpuxkeHue u 1
' B3auMoJeicTBHE Tel" 17 vepens https://rech.edu.ru
34. JaBaenne. EquHUIlb 1aBICHUS. 1
35 CriocoObl YMCHBIIICHUS U YBEITUICHHUS 1
JABJICHUS. 18 Henens https://rech.edu.ru
36 JlaBiienue raza 1



https://rech.edu.ru/
https://rech.edu.ru/
https://rech.edu.ru/
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https://rech.edu.ru/
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https://rech.edu.ru/
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[lepenava naBneHUs KUIKOCTSIMH U Ta3aMH.

37 : .edu.
3axon Ilackans 1 19 Henens hitps://rech.edu.u
38 JlaBiieHHE B KUIKOCTH U rase 1
39 Pacuer naBJieHuUs KUIKOCTH HA THO M CTCHKH 1 https://rech.edu.ru
cocyna 20 nenmenst
40 Coo0uarommecs cocy/bl 1
a1 Bec Bo3ayxa. ATmMocdepHoe naBieHre 1
https://rech.edu.ru
21 "Henensa
42 [Touemy cymiecTByeT BO3yIIHAS 000I0UKa 1
3eMITH
43 N3mepenune armochepHoro napieHus. OnbIT 1 https://rech.edu.ru
Toppuuennu 22 Henens
44 Bapomerp-anepouy. 1
45 ATMochepHOe TaBlieHNe Ha Pa3IHIHbIX 1 hitps://rech.edu.ru
BBICOTaX 23 "Henmenst
46 ManoMeTpsbI
47 [MopIHEBO# KUAKOCTHBIN HACOC https://rech.edu.ru
24 nenenst
48 [upaBar9ecKkuii mpecc
49 JlelicTBUE ®KUJIKOCTH U Ta3a HA MOTPYKEHHOE 1 https://rech.edu.ru
B HUX TEJIO 25 nenens ] =
50 Apxumeznosa cuia 1
51 JlabopaTtopHas padota Ne7 "U3mepenue 1
BBITAJIKUBAIOIIEH CHIIBI" 26 Henmens https://rech.edu.ru
52 [TnaBanue Te
53 [TnaBanue cynoB. Bo3myxomiaBanue
Konrponsuas padora Ne 3 "Jlasnenue 27 wenens | https://rech.edu.ru
o4 TBEP/IBIX TEJI, JKUAKOCTEH ¥ Ta30B. 3aKOH 1
Apxumena"
55 Mexanuveckasi padora. MoIHoOCTh https://rech.edu.ru
28 Henensa
o6 [pocTteic MexaHu3Mbl. Phraar
57 JlaGopatopnas pabora Ne 8 "BrisicHenue 1 29 Henens

YCJIOBUM paBHOBECHs pblyara'



https://rech.edu.ru/
https://rech.edu.ru/
https://rech.edu.ru/
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https://rech.edu.ru/
https://rech.edu.ru/
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58 MowmeHT cuibl. Peryaru B TexHuKe, ObITY U

1 https://rech.edu.ru
IPUPOJIC
59 [TpumeneHne mpaBuiIa paBHOBECHUS phlyara K 1
OJI0KY https://rech.edu.ru
30 Henmenst
60 PaBeHcTBO paboT IpH UCMOJIB30BAHUU 1
MIPOCTBIX MEXaHU3MOB
61 LlenTp TsKECTH Tena https://rech.edu.ru
31 Henmenst
62 V¢a0Bus paBHOBECHS TEJ
63 KoaddumenT nmonesnoro neicTBus 1
YeRarisa 32 menens  https://rech.edu.ru
64 Jlaboparopuas padota Ne 9 "KITJl mpu 1
MOAbEME TeJla IO HAKJIOHHOMU TIIOCKOCTH"
65 Dueprus https://rech.edu.ru
33 Henmenst
66 [ToTeHnuanpHas ¥ KHHETUYECKAsl YHEPTHUS
67 [IpeBpaiieHne 0AHOTO BHIA SHEPTUH B 1
APYTOH 34 wenens  https://rech.edu.ru
68 KonTponbnas padorta Ne 4 "Pabora, 1
MOIIHOCTb, dHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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KOPPEKTUPOBKH padoyeil MporpamMmMbl

Jlucer

Knacc

Hazsanme pasaciia, TEMBI

[lata mpoBeneHus Mo
IJIaHy

[IpnurHa KOPPEKTUPOBKHU

Koppekrupyromue
MEpONPUITUS

Jlata
dbaxty

MPOBEICHUS

110







AIMUHUCTPALIMA TOPOJA NPKYTCKA

KOMMTET 10 COLIMAJIBHOU IMOJIMTUKE U KYJIbTYPE
JEITAPTAMEHT ObPA30BAHUA

MYHULIUITAJIBHOE BIO/PKETHOE OBILIEOBPA30BATEJIBHOE
YYPEXIAEHUE ropona MPKYTCKA
CPEJHAA OBIIEOGPA3OBATEJIBHAS IHKOJIA Ne 67

664013, r. Upkytck, yin. Akagemuka O6pasiosa, 23, ten/dakc 478019

PACCMOTPEHO COT'JTIACOBAHO YTBEPXIEHO
Ha 3aceganun MO 3amMecTUTEeNb AUPEKTOpa Hupexktop MbOY
npotokoi Ne 1 no YBP r. Upkyrcka COI Ne 67
ot «30» aBrycra 2023 1. Kasep3una A.B. TkaueBa A.B.
PykoBonurens MO [Tpuka3 Ne 272-2
AxcenoBa A.C. oT «01» centsopsa. 2023 r.

JOOKYMEHT NOAMNMUCAH
SQNEKTPOHHOW NOAnNuChio

Ceptuchukar: 5B137D617A5A2CBB62E040F8F567DDC8
Bnapeneu: TkayeBa AHxenuka BanepbesHa
[OevcTteutenen: ¢ 21.02.2023 go 16.05.2024

PABOYAS [IPOTPAMMA
(ID 425337)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

JU1s1 0Oygarommuxcst 8 Kiraccon



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢U3MKEe HAa YpPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamMera «Ousukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu tpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHUS, a TaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJECPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMMbl IO Y4EOHOMY TIPEIMETY.

®uzrka SABISIETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX IPEIMETOB, MOCKOJIBKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NIECKON
reorpadueii, BHOCHUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHPAa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH M
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCT:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e UHTEPOPETUPOBATH  JIAHHBIE U HUCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHusi ydebHoro mnpenmera «Duszuka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HHTepeca M CTpeMJICHHs OO0y4yalouuxcs K HayqYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUSI KaK pe3yibTaTa H3yueHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(opMUpOBaHKE TPEJICTABICHUA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH];

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTeHNE YMEHUN ONMUCHIBATH U OOBACHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJOB pEIICHHUS MPOCTCUITNX pPacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEILHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpoheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kiacce — 102 gaca (3 yaca B HeJemmo).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKkTep, yUUTEIb JAeiacT BEIOOP MPOBEICHHUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4JaronmMxcs, Crucka HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.

[Ipyn coxpaHeHMH COAEpX aHUS TEMbl JAHHOTO MPEAMETA PacCHpeaesiCHbl B
COOTBETCTBUH C naparpadamu y4yeOHHUKa.



COJEPKXAHUE OBYUYEHUA
8 KUIACC

TenoBblie ABJICHHS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH.

Mopnenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXKEHUU MOJIEKYJISIPHO--KUHETUYECKON TEOPHH.
CMaurBaHMe U KaNWUIIPHBIE sIBIEHUS. TerioBoe pacliupeHue 1 ckaTue.

Temneparypa. CBsI3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBMKEHUS
yactull. BHyTpenHsisi sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH SHepruu:
TerIonepeaaya U COBEPILECHHE paboThI. Bunbl TEIUIONIEepEaauH:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3TyUEHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. [lnaBienwe wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumenue. YjaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpPaTyphl KHUIIEHHS OT aTMOC(HEpHOro
JTABJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y AENIbHAS TEIUIOTa CTOPAHMSL.

[TpuHiuner padotel TemnoBbix aurarenedl KIIJ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddyszuu.

3. HaOmronenue siBneHui cMauyMBaHus U KaMWUISIPHBIX SIBJICHUU.

4. HabmroneHue TemioBOro paciupeHus Ted.

5. M3MeHeHue naBieHUs raza Ipu U3MEHEHUH 0O0bEMa M HarpeBaHUM WIIU

OXJIQXKICHUU.

6. IlpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bunsl Tenmonepenayu.

8. OxuakaeHue Mpu COBEPILICHUHU padOTHI.

9. Harpesanue npu coBepiieHUM pabOThl BHEITHUMU CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEILIECTB.

11. HaOmronenue KuneHus.



12. HaGnroeHue nocTosiHCTBa TeMITEpaTyphl MpH MJIaBJICHUU.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1. OmnbITHI 10 OOHAPYKEHUIO AEHCTBHS CUJ MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COM WIIM caxapa.

3. OnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMs ra30B, >KUIKOCTEH U

TBEPJIBIX TEIL.

4. OmpezeneHue JaBJICHUS BO3lyXa B OaJUIOHE HITIPUIIA.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JAaBJIEHUS BO3JyXa OT €ro
00BbEMa U HArpEeBaHUS UM OXJIAXKICHUSI.

6. [IpoBepka rumoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmonenue wW3MeHEHUs BHYTPEHHEW OSHEpPruM Tela B PeE3ysbTaTe
TEIIONepeaul U padOThl BHEITHUX CHJL.

8. HMccrnemoBanue SIBIEHUS TEIUIOOOMEHAa MPU CMENIMBAHUU XOJOJHON H

ropstuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH

TEIJI000MEHE C HATPETHIM METAINIMYECKUM LUITUHIPOM.

10. OnpeneneHne yaeapHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBaHue mpoiiecca CIapeHusl.

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpeneneHne yaeabHON TEIUIOTHI IUIABJICHUS JbJA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

Onektpusanus Ten. JIBa poma 3JeKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSAI0B U PACCTOSHUSL MEXKAY TETIAMH).

Onekrpudeckoe mnosie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHnmn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.

DJIEKTPUYECKHIT TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUUYECKOE  HaIpsKEHHUE.
ConpoTuBIiieHHE MPOBOJHUKA. Y IEIbHOE CONMPOTHBJIEHUE BemnlecTBa. 3akoH Oma
st ydyactka uenu. [locnmegoBaTenbHOe W MapajulelibHOE — COEIMHEHHUE
MIPOBOTHUKOB.



Pabota ¥ MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH JDxoyns—JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBME  TMOCTOSAHHBIX  MAarHUTOB.
MaruauTtHoe nosie. MarHuTHOE noJjie 3eMJIM U €ro 3Ha4YeHue I )KU3HU Ha 3eMJle.
Omeir  Opcrega. MarauTHoe 1MOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DNEeKTpOABUIaTeNb IMOCTOSIHHOrO TOKa. Mcronb30BaHME >3JEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCHIOPTE.

Oneitel @apajnes. SABneHue neKTpoMarHuTHOW nHAyKuuu. [IpaBuno Jlenna.
DIEeKTpOoreHepaTop. Cnioco0bl MOJTYYEHUS AIEKTPUUYECKOU DHEPTHH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

DNeKTpU3aLus TEJL.
JIBa poaa 3JIEKTPUYECKUX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DNEeKTpOoCTaTHYECKast HHAYKIHUS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apSAI0B.
[IpoBOAHUKY U TUDIICKTPUKH.
MopennpoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUECKOTO MOJIS.
W cTOYHUKHN TOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKHUMN TOK B HKHUJIKOCTH.
. 'a3oBbIH pasps.
. I3MepeHue cuiibl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUIeCKOT0 HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar u mara3uH cONpOTUBIICHHI.
. B3aumoieiicTBrE MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUs MOJFOCOB MAarHUTA.
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. MoaenupoBaHrE MarHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.
. OnwIT Dpcrena.

. MarauTHoe€ noJie Toka. DJIEKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSTHHOTO TOKA.
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. UccnenoBanue sABiIEHUS 3IEKTPOMATHUTHON UHAYKIIHH.
. OnbiTel @apazes.
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. 3aBUCUMOCTh HAmpaBJCHUS WHIYKIIMOHHOTO TOKa OT YCJIOBHHM €ro
BO3HUKHOBEHHUSI.
. DIIEKTPOTeHEePATOP MOCTOSIHHOTO TOKA.
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Jlabopamopnsie padomul u onsimel.
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OnpiThl MO HAONIONEHUIO BJCKTPU3ALMM TeA HWHIAYKIUMEH U MpHU
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKU H
JARJTICKTPUKHU.

COopka u npoBepka pabOThI NEKTPUIYECKOMN 1[EMU MOCTOSHHOTO TOKA.
W3mepeHne U peryJimpoBaHUe CUIIbI TOKA.

N3mepeHue U peryJupoBaHue HANPSKEHUS.

HccenenoBanne 3aBUCMMOCTH CWIJIBI TOKA, MAYIIETO 4Y€pe3 pEe3UcCTop, OT
CONPOTUBJICHUSI PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOIrO
CEUYEHUS U MaTepHaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU MOCIEI0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuWiia [Jis CHIBl TOKa MPU MAPAIIIEITBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pes3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO YEepe3 JaMIIOUKy, OT
HaIpsDKEHMS Ha HEW.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOIO TMOJSi TOCTOSIHHBIX ~ MAarHUTOB TPU  UX
OOBEMHEHUH U Pa3/IeTICHUN.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICUCTBUS
KaTyIIKU C TOKOM M MAarHUTa OT CHJIbI TOKAa W HalpaBJEHUS TOKa B
KaTyIIKE.

N3yueHne neicTBUSI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoncTtpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEl 1O HKCCIIEIOBAHUIO SIBICHUSI AJIEKTPOMArHUTHOW WHAYKIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAYEHHS] U HANpaBJICHUS WHIYKIIMOHHOTO
TOKaA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PM3MUECKOW Hayku: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEUILIEW COCTABISAIOLIEH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENBHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUJl O€30MacCHOrO TIOBEIEHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHO€ y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNnbHON  OpraHM3allui, TOoOpoja, Kpas) TEXHOJOTUYECKOH W



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPeJIbl;

e — OCO3HaHHWE IJIO0ATLHOrO XapakTepa SKOJOTMYECKUX MPOoOJeM U MyTed X
pelIeHus;

e 8) amanTanmuum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBITIOJIHCHUH WCCICIOBAHUN U
POCKTOB (M3UYCCKOW HAIMpPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYIux,

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO
JESATEIbHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNe(DUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUI;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKAa CBOMX JEWCTBHHA C YYETOM BIMSHHMS HA OKPYKAIOUIYI0 Cpeny,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(ssBIIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS IJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh NPUYMHHO--CJICICTBEHHBIC CBSI3U TPU M3YyUYEHUU (PU3NUCCKUX
SIBJICHUIA W TIPOIIECCOB, JETaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJIBKHMX BAapHAHTOB pEICHUs, BHIOOP Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCTIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIIbCKU HHCTPYMEHT TTIO3HAHUS,
MIPOBOJUTH IO CAMOCTOATEIBHO COCTABJIEHHOMY IUIAHY OMBIT, HECIOKHBIN
(bU3NYECKUIl DKCIEPUMEHT, HEOONBINOE HCClIeAOBaHUE (PU3UUECKOTO
SIBJICHUSI;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUSA WJIN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS M BBIBOJABI IO pe3yJibTaTam
MPOBEAEHHOTO HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JlalibHEMIIIEE pa3BUTHE  (PU3UUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUAX U KOHTEKCTAaX.

Pabora c nunopmanmueii:

NPUMEHSATH Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UYeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMaMu W WUIIOCTPUPOBATH pEIIAeMble 3aJayd  HECIOKHBIMHU
CXeMaMHu, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIMSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOA€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 33a/1aBaTh BOMPOCHI MO CYIIECTBY O0OCYKAaeMON TEMbI U
BBICKA3bIBaTh WJCU, HAIlleJICHHBIE HA pEUICHUE 33Jaud U TMOAAEp KaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHNUS;



CONIOCTABIISITh CBOU CYXICHHS C CYXACHUSMH JAPYTHX YYaCTHUKOB
auaora, oOHapy>KUBAaTh Pa3IMuUe U CXOJCTBO MO3UIINH;

BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3HMYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
pobIeMBl;

NPUHUMATH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ JOCTIDKEHMIO: PpaCIpeNeNiaTh poid, OOCYXIaTh NpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANPABJICHUIO M KOOPAMHUPYS CBOW JEHCTBHS C JPYTUMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKMU3HEHHBIX M YYCOHBIX CHUTYyaIUsAX, TPEOYIOMNX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTHHO COCTaBJISATh AJITOPUTM PelieHUsT (GU3UUECKON 3a7auul Win
IlaHa MCCIEOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJCKBAaTHYIO OLEHKY CUTYalluu U IPEIarath IIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBLIMXCS CHUTYallMil, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s HA MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;



MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (U3NIECKUX 3a/1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIONITUXCS YMECHHUIA:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBieHus (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpallleHus, TMeperaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUJIKOCTAMH H
razamu, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUsS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIHNX JAHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MpPUMEPHI IBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEKHBOU
NpUposie, NCUCTBUE CHJIBI TPEHUS B MPUPOJIEC M TEXHHUKE, BIIMSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONKCHIBATh U3yUYCHHBIE CBOMCTBA TE U (PU3UUYECKUE SIBJICHUS, UCIIOJIB3YSI
¢dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsd, JAaBlicHHWEe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOINIAS] CHJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKash M TMOTEHIMaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYUNH;



XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI TIpaBujIa CIOKEHUs Cuil (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruH, TPU DTOM [aBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UUECKUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM UHUCIIE
U B KOHTEKCTE CHUTyallUl NPAaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh O0OBACHEHUE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3a7adyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYJIBI UM NPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3NMYECKUX METOJI0OB, B OITMCAHUM UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaxXOOUTh OIIMOKM B XOJAE OIbITA, Je1aTh
BBIBO/JIBI I10 €T0 pE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHNUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHHUS,
3aIlKChIBaTh XO/1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSHMUS, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJOrOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aO0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO ABWKYLIETOCS TeNa OT BPEMEHM [BMXKCHUS TENA, CHUJIBI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTHU CWJIBI TPEHHUSI OT IUIOLIAAN CONPUKOCHOBEHUS TEJI, CUJIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHbBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMM paBHOBECHS pbluara U OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  YYEOHOTO0 MCCIEIOBAaHUA, COOMpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNysl NPEIJIOKEHHOMY IIaHy, (UKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
NPEJIOKEHHBIX Ta0nuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3ylbTaTaM
UCCIICTOBAHMUS,

MPOBOJUTH KOCBEHHbIE H3MEpEHUs (U3MYECKUX BEIUYMH (TUIOTHOCTD
BEI[ECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIAa TPEHHUS CKOJIbXKEHHUS,
JaBJICHUE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTPYKEHHOE B JKHJIKOCTh TeNo, KOI()PHUIMEHT MONe3HOro AeWCTBUA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKIUHU: TIpU
BBITIOJIHEHUU H3MEPEHHM COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYEHHE UCKOMOW BEJIMYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIAECS COCYJIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMNHCAHHUA (B TOM YHCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpU3NYECKHUX SABJICHUA M HEOOXOIMMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH Cpe/Ie;

OCYILIECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPABHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh NMPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM



yycie MyOJu4HO JeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4YeOHBIX MCCIEIOBaHUH, NIpPU H3TOM TIPaMOTHO HCIIOJIb30BaTh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIIEIUTh 3a BBIINOJHEHUEM IUIaHA JEWCTBUM, aJEKBaTHO OILICHUBATH
COOCTBEHHBII  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJI30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUIaTElIb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SJICKTPUUECKOE T10JI€, MPOBOIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepenaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHUE, KAIIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITWs, TUTaBJICHUE, KpHUCTa/UIM3alusa (OTBEepJeBaHHUE), KHUIIEHUE,
Terjonepeaaya (TEnI0mpOBOHOCTb, KOHBEKIIHS, H3JIyYEHHUE),
AIEKTPU3ALMS TEJ, B3aUMOJICCTBUE 3apANIOB, EUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi HAa TIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpe, B TOM 4ucie (U3UYECKHE SIBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUUCCKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoroCoB, pOJdb MAarHUTHOTO MOJIA JJIsS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
dbuznyeckre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAsg TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTa



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEJbHASl BIAXXHOCTh BO3[yXa, JJICKTPUUYECKHI 3apsm,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCIOJIb3YeMbIX BEIUYUH, 0003HAUEHUS U EIUHUIIBI
bu3nyeCKuX BENUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KNHETHUYECKON TEOpUHU
CTPOEHUS BEIEeCTBA, MPUHLMUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa Lenu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHMs DSHEpPrUM, Ipd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTH4eCKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil PaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
1IaroB ¢ omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAIN3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX JJIS1  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpoOOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OINHCAHME HCCIEIOBAHMS, BbIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsJKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
¢uznyecKuX CBOWCTB Te (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
IJIOIAAA €€ TOBEPXHOCTH, DJJEKTpU3alWs TEI MW B3aUMOJICHCTBHE
NEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,



BU3yaliM3allisi MAarHUTHBIX TOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBa DJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
IpOBEpsiEMbIE MPEANOIOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
00Opy0BaHUS, OMMUCHIBATH XO]T OTIBITA U (HOPMYIUPOBATH BHIBOIHI,
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB U JTATYMKOB (U3UYCCKUX BEIMYUH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAW TIONEePEeYHOro
CEUEHUS U YACTBbHOTO CONMPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 MPOBOJAHMK, OT HAmNpsOKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbBHOTO U  NapajuIeIbHOTO  COEAMHEHUN
MPOBOJIHUKOB): TIJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUsI, CIeAysl NPEJIOKEHHOMY IIaHy, (DUKCHUPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJMUIl U TpadHKOB,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

MPOBOJIUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux BeauuuH (yaelbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMPOTUBJICHUE TMPOBOJHHMKA, paboTa U
MOIIHOCTh JJIEKTPUYECKOT0 TOKa): IJIAaHHPOBATh W3MEPEHHs, COOMpPAThH
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEAOKEHHOW WHCTPYKIUH, U
BBEIYHCIIATH 3HAYCHUE BEITMYNHEI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTEePU30BaTh TMPHUHITUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETYMK DIIEKTPUUECKOW JHEPTUH, DBJICKTPOOCBETUTEIHHBIC
npUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (MPUMEPHI), IITEKTPHUUESCKUE
PEIOXPAHUTEIH, JIEKTPOMArHHUT, SIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOWCTBA U HW3MEPUTEIIbHbBIE
npuOOpel 10 CXeMaM H CXEMaTHYHBIM PHUCYHKaM  (JKHUIKOCTHBIH
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEeb BHYTPEHHETO
CTOpaHHUsA, JJIEKTPOCKOM, PEOCTaT), COCTaBJIATh CXEMBI JIIEKTPUIECKHIX



Here ¢ MociaeoBaTeIbHBIM U MapajuIeIbHbIM COSAMHEHUEM DJIEMEHTOB,
pazinyasi yCJIOBHbIC 0003HAYEHUS DJIEMEHTOB JICKTPUUCCKUX LICTICH;
NPUBOJIUTL  MpUMEPHl  (HaXOAUTh  HHQPOpMAIIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHUNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHHUS 3J0pPOBbs U COOJIOJCHUS
HOPM IKOJIOTHYECKOT0 TIOBEJICHUS B OKPY>KarOIIeh cpejie;

OCYIIECTBJIATh TOUCK wHPOpManuu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISIETCS POTUBOPEYMBOM UITH MOXKET OBITh HEJOCTOBEPHOM;
HCIIOJIB30BaTh MPH BBIMOJHEHUH YY€OHBIX 3aJJaHUi HAyIHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIaieTh MpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeodpazoBanus HHGOPMAIIUKA U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE MHCHMEHHBIC U KpPAaTKHWE YCTHBIC COOOIICHUS,
o0o6mass wuHOOpPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
ColepKaHWs, B TOM 4YHCJIE TMYOIMYHO TIPEACTABIATh PE3yIbTaThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIHCKON NEATCIBHOCTH, MPU 3TOM T'PaMOTHO
HCIIOJB30BaTh M3YYCHHBIM TOHATHHHBIMA  ammapat Kypca (QU3MKH,
COTIPOBOK/IaTh BBICTYIICHHE TPE3CHTAIIUCH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (HU3MUCCKUX
MPOIIECCOB PaCHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
ITOCTABJICHHBIMH 3aJa4aMH, CJIEAUTH 3a BBINOJHEHUEM IIaHA JESHCTBHHN U
KOPPEKTHPOBATh €ro, aJICKBaTHO OIICHHMBAaTh COOCTBEHHBIM BKJIad B
NeSATEeIIbHOCTh TPYIIIbI, BEICTPAaUBAaTh KOMMYHHUKATHBHOE B3aMMOICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIty 00ydeHus B 9 kjacce nMpeaMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyras, mjaacThuyeckasi), TpeHUe, ILEHTPOCTPEMUTEIHHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHNUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCT,
CIIEKTPBbI UCITYCKaHUs U TMOIJIOLIECHUs, alibda-, OeTa- U raMma-u3Iy4eHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,



paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBIXKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBHE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3lioskeHne O0eNoro CBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
W3JIy4YEHUS ) IO ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBJICHHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEeHUE TIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[YHAMH, 03XO, LBETa Te,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
paavoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJHOAKTUBHOE HU3ITYyUYCHUE
NPUPOJIHBIX MHUHEpAJOB, JIEMCTBUE PAAUOAKTUBHBIX W3JIyYEHUU Ha
OpraHMW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIE CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3YsI
dbuszndeckue BENUYUHBI (CpEIHSS W MTHOBEHHAs CKOPOCTh Teja TpH
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJIbC Tella, HMIIYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAIbHAS DHEPIHsl Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIHUsl CXKATOU
NPYKUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYECKas SHEeprus,
NEepPUOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeslb MPEJIOMIICHUS CPebl), TP OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEITUYHH,
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEIIUUNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Yysd 3aKOH COXPAHEHHUs SHEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLMII CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUSI 3apsA0BOI0 U MacCOBOIO YHUCE
IpU SJACPHBIX PEAKIMIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTYyallil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIIATH
NPUYUHHO--CIICJICTBEHHBIC ~ CBSI3M, CTPOUTH OOBsACHEHHWE u3 2-3
JIOTHYECKHX IIaroB C OMOPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparolMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMS], TPOBOAUTH PACUEThl U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOIOB, HCIOJIb3ySl ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPAEMOE IPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh IOPsAJKa
IIPOBEJICHUSI  MCCJENOBAHMS, JEJIaThb  BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOAEHUI U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(du3MUecKux CBOMCTB Ten (M3y4dyeHue BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPruH, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYKMHHOTO
MasTHHKA OT Macchl Ipy3a M JKECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MAJIbIX KOJICOAHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOYHOTO Habopa
o0OpyZOBaHUsl, ONUCHIBATH XOJI OMNbITa W €ro  pe3yJbTaThl,
dbopMyIUpOBaThH BBIBOBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAaYeHHE U3MepsAeMOl BelduuuHbl ((POKyCHOE paccTOsHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOJUTh HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCITOJIb30BAaHUEM IMPSMBIX HM3MEPEHUM (3aBHCHUMOCTb IIyTH OT BPEMEHHU



Ipy PaBHOYCKOPEHHOM JIBIJKEHMHM O€3 HauyaJbHOM CKOpOCTH, Mepuoia
KOJICOAaHU MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJeHUs U yrija MpeIoMIICHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ylbTaThl MOJYyYEHHOM 3aBHUCHUMOCTH
bu3nYecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JI€IaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOJHOTO MaJeHUs, KECTKOCTb MPYKUHBI, KOIPPHUIHMESHT
TPEHUs! CKOJBKEHUS, MEXaHW4eckas pabdoTa U MOIIHOCThb, 4YacTOTa U
nepuoJl KojeOaHWii MaTeMaTM4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCHEPUMEHTATBHYIO YCTaHOBKY WU
BBITNIOJIHATh U3MEPEHUS, CIENys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (QPU3NUYECKUX MOJIENeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAHETApHAas MOJENTb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIUIBI JCWCTBUS HW3YYEHHBIX MNPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUCcaHusi (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU pEIIeHUH Y4YeOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IJIs
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEeH cpeie;



OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COAECpKAHUS B
HHuTepHeTe, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONpPEIENIEHUsI JOCTOBEPHOCTH MOJIyY€HHON MH()OpMAMi Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

MCITOJIB30BATh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MAaTE€pHaIbI,
pecypcebl cetu MIHTepHeT, BiIaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WK UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPHU 3TOM T'PAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SUIEKTPOMATHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoxa Kontpoabubie IlpakTnueckue Aara unppospie
Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoTshI pecypenI
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KNUHETUYECKON TEOPHUH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
Y VX OTIBITHBIC TIOITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Temneparypa. CBsi3b TeMIepaTypbl
3 CO CKOPOCTBIO TEIUIOBOTO JIBFKCHUS 1
YaCTHII
4 Buyrpennss sueprus. Crioco0st 1 bubnuoreka [IOK
WU3MEHEHUSI BHYTPEHHEW SHEPIUuu https://m.edsoo.ru/ff0a5c60
bu6nmoreka [JOK
° Brper rertonepe iz 1 https://m.edsoo.ru/ff0a6412
6 KonuuectBo Temnotsl. Y aenbHast 1 bubmuorexa [JOK
TETNJI0EMKOCTh https://m.edso0.ru/ff0a6976
Pacuer KonnuecTBa TEIIOTHI,
7 HEOOXOIUMOTO JIJIsl HATPEBAHUS Tea 1
Y BBIJICTSIEMOTO UM TIPU OXJIAKICHUN
3 DOHeprus TOIIMBa. Y IeJIbHas TemIoTa 1 bu6mmorexa [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
9 Mogenu TBEPIOTO, KUJIKOTO U 1 bubmuoreka [JOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
10 OOBsicHEeHHE CBOWCTB TBEPAOTO, 1



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a540e

KUJKOTO B Ta3000pa3HOro
COCTOSIHHI BEI[ECTBA HA OCHOBE
HOJIOKEHHI MOJIEKYJISIPHO-
KHHETHYECKOU TEOPUH

11 Kpucranmmaeckue u amopdHbie Tena bubmmorexa LIOK

https://m.edsoo.ru/ff0a5800

12 CmaunBaHue U KallWUISIPHOCTb. bubnuorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

13 TennoBoe paclIMpeHHe U CKaTUE bubmmorexa LOK

https://m.edsoo.ru/ff0a5a26
Ypoxk-koudepennus "[IpakTuueckoe

14 HCIOJIb30BaHUE TEIJIOBBIX CBOMCTB bu6mmoreka [IOK
BEIIIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

15 VYpaBHeHMe TEI0BOro OanaHca. bubnuoreka [IOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHas paboTa

16 "UccnenoBaHue IBIEHUS bu6nmoreka [JOK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropstdeil BOAbI"

17 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [HOK
yEJIbHON TEMJI0EMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0
IInaBneHue u oTBEpIEBaAHNE

18 KPUCTAJUIMYECKUX TEJ. Y AebHas bubmmorexa LOK

https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS

19 JlaGopaTtopHas pabota "Onpeznenenne bubnmnoreka [JOK
YAEIbHOM TEIJIOTHI TUIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 Kunenue. Y nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

napooOpa3oBaHus U KOHJICHCALIUH.
3aBUCUMOCTh TEMIIEPATyPhl KUTICHHS
OT aTMOC(EPHOTO JTABICHHUSI

https://m.edsoo.ru/ff0a786¢

21

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIBHOM BJIaKHOCTU BO3yxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

22

23

Pewienue 3anau Ha onpeneneHue
BII&YKHOCTH BO3/yXa
[TapooOpa3oBaHue U KOHICHCALIUS.
Ucnapenne

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

24

[TpuHIMTIBL PaOOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBUraTen BHYTPEHHETO CrOPaHUs

25

26

27

KII/I TerutoBoro aBuraTessi.
TerutoBble IBUTATENIN U 3alIATA
OKpYKaroIIeil Cpeabl

3aKOH COXpaHEHUs U IPEBPAILLCHUS
SHEPIHH B TEIUIOBBIX MpoOIeccax

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "TennoBbIe SIBICHUS.
W3meHneHune arperaTHbIX COCTOSIHUI
BemecTna"”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TerutoBrle ABIcHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHMH BeniecTa'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Tein. [[Ba pona
INEKTPUUYECKUX 3apsI0B

30

Ypok-uccienoBanue "OnexkTpusanus



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

TeJl UHAYKIUEN U IIPH
CONPUKOCHOBEHUU"

B3anmonencTere 3apsyKeHHBIX TElL.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.

32 HanpsikeHHOCTB 3JIEKTPUYECKOTO bubnnoreka HOK
nosist. [IpuHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEN
Hocwurenu snekTpudeckux 3apsaoB.

33 OneMeHTapHbIi 3apsaa. CTpoeHue
aToma

34 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH bubnnorexa [HOK
COXpaHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1au Ha mpuMeHeHNE bubnmnorexa [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIOBHS €r0

36 cymecTBoBaHus. MlcTouHUKN bubmmorexa LIOK

https://m.edsoo.ru/ff0a95a4

3JIEKTPUYECKOTO TOKA

37 JleicTBHS 2IEKTPUUECKOT0 TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenosanue "Jleiicteue

38 AIEKTPUUECKOTO MOJIs Ha 1
MIPOBOJIHUKH U TUDJIEKTPUKH"

39 DJIEKTPUUYECKUH TOK B METasuIax, bubnuorexa [JOK
JKUJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH

41 Cuna Toka. JlaboparopHnas pabota 0.5 bubmuoreka [IOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

"U3mepeHue U peryiaupoBaHue CUIIbI
Yy
ToKa"

https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHUE.
BoasTMmerp. JTaboparopras pabota

bu6mmoreka [IOK

42 "N3MepeHue U perysiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 ConpoTHuBieHUE TPOBOJHUKA. bubnnoreka [JOK
VY 1espHOE COMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh

44 3JIEKTPUYECKOrO CONPOTUBIICHUS 1 bubnuorexa [JOK
MIPOBOJIHUKA OT €0 JUIMHbI, IIJI0IATN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUeHUs U MaTepuana”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpsokeHus. 3akoH Oma s bubmmorexa [TOK

https://m.edsoo.ru/ff0aad4a

y4acTKa [enu
JlaGopaTtopHnast pabota
"HccnenoBaHue 3aBUCUIMOCTH CHIIbI

46 TOKA, UYILIETO YePe3 Pe3ucTop, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COTIPOTHBIICHUS PEIUCTOPA U
HaIpspKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopHas pabota "IIpoBepka

48 MpaBuJjIa CIOKEHUS HAMIPSKEHUN TIPH 1 bubnmnoreka [JOK
MIOCJIEIOBATEIbHOM COEIMHEHUH https://m.edsoo.ru/ff0aaas8
JIBYX p€3UCTOpOB"

49 JlaboparopHas pabota "IIpoBepka 1 bubnmoreka [JOK

ImpaBujia JJis1 CUJIbI TOKA IIpU

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

napauiC/ibHOM COCAUHCHU A

pe3uctopon”
Pemenue 3agau Ha npuMeHEHUE
50 3axoHa OMa 1 pa3IndHoOro bubmorexa LOK
p https://m.edsoo.ru/ffO0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO bubnnoreka HOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JIaGoparopHas pabora "Onpenenenue
52 a60TpLI u li\)/IOH_[I-II)OCTI/I aneKTquecxoro bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUUYECKHE IIETTH U MOTPEOUTENN
53 DJIEKTPUUECKOM SHEPTUU B OBIT bubmnorexa [TOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "DIeKTpUUECKUE 3apsiIbl.
54 3apsiKeHHbIE T;I;a " UX ’ bubmorexa LOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTus. ITocToSHHBII
3JIEKTPUYECKUN TOK"
KonTponbHas pabora no teme
"DNeKTpruUeCcKue 3apsabl.
55 3apsiKeHHbBIE TeIa U UX bubmmorexa [TOK
P " . https://m.edsoo.ru/ff0abea8
B3aumoaercTsus. ITocToOSHHBII
ANEKTPUYECKUI TOK"
56 ITocTOSTHHBIE MATHUTEI, UX
B3aNMOJICHCTBHE
VYpok-uccnenosanue "N3yuenue bubnuorexa [JOK
57 . \
HOJIEH IIOCTOSSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruautHOe nojie. MarHuTHOE T10JIe bu6mmoreka [IOK



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

3eMIId U €ro 3HaUeHuE IS JKU3HA Ha
3emiie

https://m.edsoo.ru/ff0acOba

59

60

61

OmneiT OpcTena. MaruuTtHoe nose
AJIEKTPUYECKOr0 ToKka MaruutHoe
110JIE€ KaTyIIKHU C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B
texHuke. JJaboparopHas padora
"N3y4yeHue NeicTBUSL MAarHUTHOTO
TIOJIsI HA IPOBOJHMK C TOKOM"

OJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
ANEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AseKTpoaBUTaTENS "

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

63

64

Onbitel @apazes. 3akoH
AIIEKTPOMArHUTHON UHIYKITUH.
[IpaBuio Jlenna

Onekrporerepatop. CriocoObl
MOJIYYEHUS JIEKTPUUECKON SHEPTUH.
DJIEKTPOCTAaHIIMH Ha
BO300HOBJISIEMBIX MCTOYHHUKAX
SHEPTrUHn

[ToaroroBka Kk KOHTPOJILHOU padboTe
1o TeMe "DJIEeKTPUIECKHE U
MarHuTHBIC SBJICHUS"

65

KonTtponbHas pabora o Teme
"DNeKTpUUECKUEe U MAarHUTHbIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

sBiaeHus"”

66 PesepBHbIii ypok. PaboTa ¢ TekcTamu

o teme "TernsoBbie sABICHUS"
PesepBHbIii ypok. PaboTa ¢ Tekctamu
67 o Teme "[locTosTHHBIN
3NIEKTPUYECKUM TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

68 PeseprHblit ypok. Pabora ¢ Tekctamu

o teme "MargauTHele aBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

145



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYyeonuk [epoimkun A.B., I'ytHuk E.M. ®usuka. 8 kiace. poda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/ - Poccuiickas 37eKTpOHHAS IIIKOJIA

https://uchi.ru/ - Yun.py — oOpa3oBarenbHas OHJIaWH-TUIaTGOpMA IS
IIKOJIbHUKOB, MX POJUTEIICH U yUUTEIeH

https://phys-oge.sdamgia.ru/ - O6pa3oBatenbHbIii moptai «PEITY OI'D»

https://www.yaklass.ru/ - SIKimacc, nudpoBoii 00pa3oBaTeabHBIA pecypc
TS TITKOJT
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yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

Ut 00yJarommxcs 9 KIaccos



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
¢u3MKN Ha AEATETBbHOCTHOM OcHOBe. B mporpamMme mo (u3HMKEe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmeTra B peanmzanuu TpedoBanuii ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOY4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYE€OHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (MO Kjaccam), npeajiaraeT NpUMEpHYIO MOCIIEI0BaTEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa € MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIHM YYUTENIO B CO3/IaHNU pabouel MpOorpaMMBbI 10 y4eOHOMY TIPEIMETY.

®dusuka SABISIETCA  CUCTEMOOOpa3ylolMM JJIi  €CTECTBEHHO-HAyUYHBIX
Y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3HUECKHUE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB
W SIBJICHUM, H3y4aeMbIX XUMHUEH, Ouosioruen, acTpoHoMued u ¢GU3NYECKOU
reorpaduell, BHOCHT BKJQJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronmxcs.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKAEHHON pElICHUEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHrne HMHTepeca U CTPEeMJICHHS OOydYaloluXCs K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METO]Ie TIO3HAHUS M (DOPMUPOBAHHE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUs KakK pe3yjbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMUpOBaHUE TPEICTABICHUA O POIU (UMKH ISl Pa3BUTUSA IPYTHUX
€CTECTBCHHBIX HAyK, TEXHUKHU ¥ TEXHOJIOTHIA;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHATIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHHUH.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpuoOpeTeHNE 3HAHWM O JUCKPETHOM CTPOCHHH  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTeHNE YMEHUN ONMUCHIBATH U OOBACHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM N3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodhecCHOHATIbHON AeSTEILHOCTH, CBA3aHHBIMU
C (GU3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B HezAeno), B 9 kiacce — 102 gaca (3 yaca B HeZemto).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKkTep, yUUTEIb JAeiacT BEIOOP MPOBEICHHUS



7a00paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBbHBIX OCOOCHHOCTEU
oOy4JaronmMxcs, Crucka HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPKXAHUE OBYUYEHUA

9 KJIACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTE MEXAHWYECKOTO JBIKEHUSA. PaBHOMEpPHOE NPSIMOJIMHEHHOE
nBukeHrne. HepaBHoMepHOe npsMoianHeHoe aBrxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mpsiMmonuHeiiHOe jBmKeHue. (CBoOOgHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMXXKEHUE O OKpYyXHOCTH. Ilepmon m wyactora oOpalueHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroToHa.
[IpyHIMT CyNIEpIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHus: cuila TpEHHUs CKOJIBKEHHUs, CHJIa
TPEHUs [1OKOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue marepuasibHON Touku. AOcoioTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmynbsca. MMmynbe cribl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTh. PaboTa CMil TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu U padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHCHHSI MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME NYTE€W W TPACKTOPUM NBWKEHHS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO IBUXKECHUSI.

HabGnronenue nBM>xXeHus Tejla o OKPY>KHOCTH.

HaOmronenne MexaHn4ecKux siBJICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEIHHO KabMHETa (PU3MKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTb YCKOpPEHHs Teja OT MacChl TeJla U ACUCTBYIOLIEH HAa HEro
CHJIBI.

Habroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHenue Beca Tesa Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIryabca py B3aMMOJCHCTBUH TE.

[TpeoOpa3oBaHys SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne UMIyJbca MPHU A0COIIOTHO YIPYTrOM B3aUMO/IEHCTBHH.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHMYECKOH SHEPTUU MIPHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON DHEPTUH IIPU ABUKCHUH TEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUILIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TEJIEKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JABUKCHUS
HIapyKa M0 HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MNpU PABHOYCKOPEHHOM JIBMXKEHHH II0
HAKJIOHHOM ITTIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBIKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TruUIIOTE3bl: €CIM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kKodPphuiieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHH Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXPaHECHUSI SHEPTUH.

MexaHn4yecKkue KoJe0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHMil: Iepro,
4acToTa, aMIUINTy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUM MpH KOJIeOaATETHLHOM JIBHXKEHHH.

3aryxatomue  koieOanus.  BwiHyxzaeHHsle — koneOanus.  Pe3onanc.
Mexanuuyeckue BosiHBI. (CBoicTBa MeXaHMYECKUMX BOJH. IIpomonbHble U



MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUSI.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpauyuu.

1.

o vk w N

HaGmronenue koneGaHuil Ten moj ACUCTBUEM CUJIbI TSXKECTH U CHUIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmoienue BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.

PacnipocTpaneHne npo10bHBIX U HONEPEYHBIX BOJIH (HA MOJIEIN).
HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKyCTHUECKHI pEe30HAHC.

Jlabopamopuvie pabomul u onvimol.

1.

7.

OnpeneneHue 4YacToThl W IepuoAa KoJIeOAHUN MaTeMaTH4YECKOIo
MasTHUKA.

OmnpeneneHne 4acTOThI U Mepro/ia KoJieOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpUOJa KOJIEOAHUN TOBEIICHHOTO K HUTU
rpy3a OT IJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIepUoOia KoJieOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TIEpUOja KoJIeOaHUM Tpy3a, MOJBEUICHHOTO K
HUTHU, OT MACCHI Tpy3a.

OnbITeI, JEMOHCTPUPYIOIIUME  3aBUCUMOCTb  Tlepuoja  KoJieOaHUit
MPYKMHHOTO MasiTHUKA OT MAcCChl IPy3a U KECTKOCTU MPYKUHBI.
N3mepenne yckopeHusi CBOOOTHOTO TaJACHMUS.

JIEKTPOMATHUTHOE 10JI¢ U 3JICKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTPOMArHuTHoIX BOdH. lllkanma snexkrpoMarHuTHBIX BOJH. Mcemosb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JUJI COTOBOM CBS3U.

DnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA

CBCTa.

Hemoncmpauuu.

1.
2.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuwie pabomul u onvimaol.

1.

M3y4yeHne CBOMCTB 3JICKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOHMIIEHOTO
tenedoHa.



CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  [IpsMosmHEerHOe
pacnpoctpanenue ceera. 3atMenus ConnHna u Jlynsl. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. [lomHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlmaza. Xom mydeit B gnumH3e. OnTudeckas cucreMa (¢oToarmapara,
MUKpPOCKOIIa M Tejeckona. ['Jla3 kak onTudeckas cucrema. biaum3opykocTs U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Hucniepcus cBeTa.

Hemoncmpauuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ JIy4ed B pacCErBArOIICH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

[TpuHiun aeictBus ¢oToamnmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHsI CBETOBOTO Jiyya OT YIJia
naJIeHuUs.

2. M3yueHue xapakTEpUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnegoBaHue 3aBUCHUMOCTH YIUIa MPETOMIIEHUS CBETOBOTO JIy4ya OT yrJjia
MaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. llomyyeHue U300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue HOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIBI COOMparole
JIUH3BI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmBITEI IO BOCIHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJCHUHM Yepe3
[[BETOBbIE (DUIIBTPBI.

L 0 N ok wWwNRE

KBaHTOBBIC ABJICHMSA.



OnwiTel Pe3epdopna v muanerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NoriomeHne cBera aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nonypacnajga aTOMHBIX SIAEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleMCTBHs pPaguOaKTHBHBIX H3JIIyYEHHU HA IKUBBIC
OpraHUu3MBbl.

Jemoncmpayuu.

1. CHeKTpsbl U3TYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BOAopoaa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHE DHEPTUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH AJI1 CUCTEMATH3aluU
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUH JAHHOTO MOIYJIA PEaTU3yIOTCSd U CHCTEMAaTU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECleynBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0OydeHus, GopMupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBaHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJEHUE YMEHUSMH OOBACHATH (pumyeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTEp HAHHOTO pas3feiia Peau3yeTcs
32 CYET TOro, 4Tro OOydYalllHecs BBINOJIHSIIOT 3aJaHusd, B KOTOPHIX UM
IpeIaraeTcs:



Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUs (PU3UUECKUX SBJICHUH, B TOM
YyuCIIe 1S IPOBEPKU TMIIOTE3 U NOJIYYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, NPAKTUUECKOIO UCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIIECHMS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToOB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PM3MUECKOW Hayku: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEUILIEW COCTABISAIOLIEH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENBHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUJl O€30MacCHOrO TIOBEIEHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHO€ y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNnbHON  OpraHM3allui, TOoOpoja, Kpas) TEXHOJOTUYECKOH W



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE IJIO0ATLHOrO XapakTepa SKOJOTMYECKUX MPOoOJeM U MyTed X
pelIeHus;

e 8) amanTanmuum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeasbl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBITIOJIHCHUH WCCICIOBAHUN U
POCKTOB (M3UYCCKOW HAIMpPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO
JESATEIbHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUI;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBHUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS



Bba3oBble JJornueckue a1eiicTBUA:

BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(ssBNIEHU );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHMS TS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBIIATh TIPUYHHHO--CJICICTBEHHBIC CBSI3U TPH HM3yYEHUU (PHU3NIECKUX
SIBJICHMM U TMPOIIECCOB, JelaTh BBIBOJIBI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKIJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HYEecKOu
3a1aun (CpaBHEHHE HECKOJIbKMX BApUAHTOB PEIEHUs, BHIOOp Hambolee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSITEIbHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KaK HCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3nUecKuil IKCIIEPUMEHT, HEOOJbINOe HCCAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIIMKM WJIA JAHHBIX C y4€TOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIMM W WUTFOCTPUPOBATH peEIIaeMble 3aJladyd  HECIOKHBIMHU
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U



BBICKA3bIBaTh WJIEH, HAllEJICHHbIE HA pPELICHUE 33Jaud U MOAJEp KaHUE
OJ1aroKesaTeIbHOCTH OOILEHUS;

COIOCTABJIATh CBOM CYXKICHHUS C CYXACHUSIMH JPYIrUX YYaCTHHUKOB
Jranora, oOOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTaThl BBINOIHEHHOTO (PU3NUYECKOIO OMBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  IPEUMYIIECTBA  KOMAaHJIHOHM U
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUU KOHKPETHOW (hHU3UUECKOM
po0IeMBl;

IPUHUMATD LIEJIM COBMECTHOW N1E€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUSA
no €€ JMOCTIKEHUIO: paclpeiesiTh poiH, OOCYKJIaThb MpPOLECCHl U
pe3ynbTaThl COBMECTHOM paOOThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOEr0 BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIS pelieHns (U3NUecKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaTbHOE, NMPUHATUE PEUICHUS B TPYIIE, NPUHITHE PEIICHUM
TpynIom);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM peleHus] (PU3NUecKOl 3aJauu Hin
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpejlaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILLIECHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh 1jaH €€ U3MEHEHNS],
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM YMCIIE B XOJ BBITIOJHEHHUS
(Gu3NYecKoro HMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;



CTaBUTbH ce0s Ha MECTO JPYroro 4eyiioBeKa B XOJIe CIopa WU JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (HU3NIECKUX 3a]1a4 UK
B YTBEPIKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (U3MUECKME M XUMHUYECKHE  SIBJICHMS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJEKYJa, arperaTHble COCTOSIHHSA BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaEKTOpUs, pPaBHOJACHCTBYIOLIAs
cwia,  gedopmanus  (ympyras, — IUTaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBiIeHus (Auddy3us, TEIIOBOE JBUKEHUE YaCTHI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeJIaMH, >KUIKOCTAMH H
razamM, arMoc(epHO€ JaBJICHHE, IUIaBaHUE TeJl, MpPEeBpalICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacrno3HaBaThb NPOSIBICHUE HM3YUYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBJICHUS B MPHUPOJE:
NPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSHHE
aTMOoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJIOBEeKa, IPU ITOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yu4eOHY1O,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIHHO
TPaKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,



CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpapUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS M IIPOLIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHus pbryara (0moka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPaHEHUS MEXaHHYeCKOU
OHEPruM, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJIATh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OO0BsicCHEHUE u3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Yys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUS 33J1a4 3aIIMCBIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHE
BETUYUHBI B (HOPMYJIBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOOB, B OIMCAHUU UCCIIEI0BAHUS BBIIEIATH POBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
buznuecKux CBOWCTB Tel: dbopMynpoBaThH IPOBEPSIEMbIEC
MPEANOJIOKEHU, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMCBIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MaccChl Tena,
o0béMa, CHUJIBI U TEMIEPAaTypbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMMCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JBMXKYLIErocs Tela OT BPEMEHW JIBHJKEHHS TENA, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYrOCTA OT YIUIMHEHUS MPY>KUHbBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH



OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUN paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUA, COOMpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHs, Clenys MPeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIHYMH B BHUJE
MPEJIOKEHHBIX TaOMUIl U TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPJIOTO Tela, CUja TPEHHS] CKOJBKECHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOAI(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJTHEHUH HW3MEPEHUl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIUUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIMIBI JACHUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETP, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIYar, MOABWKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTD;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUU M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHns: 6€30MacHOCTH MPH OOpaIleHNH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH Cpeie;

OCYILECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIHXCS
3HaHUW © TYTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WIU MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
auTepatypy  (Qu3MYecKoro coiepaHus, CIPaBOYHBIE MaTepUabI,
pecypcsl cetu MHTEepHET, BIageTh NpuéMamMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAITMU U3 OJHON 3HAKOBOUM CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPAaTKHE IMUCbMEHHBIE U YCTHBIE COOOLIEHMS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COJEPKaHUsA, B TOM
yycie MyOJUYHO JeNaTh KpaTKUe COOOUIEHHSI O pe3yibTaTax IPOEKTOB
WIM Yy4YEeOHBIX MCCIENOBAaHUWN, MpPU 3TOM TPaMOTHO MCIOJb30BATh
U3YYCHHBIM TOHATUHHBIMN amnmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB U HCCIEIOBAaHUM pacupelessTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHEHHEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIBHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K konIy oOyueHus B 8 kiiacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCITIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEILUIOBOE JBUKEHHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amMop(HbIE TeJa, HACBHILEHHBIH M HEHACBHIIEHHBIM Map, BIAXHOCTh
BO3/lyXa, TEMIEpAaTypa, BHYTPEHHSSI JHEPIUs, TEIUIOBOM JBUTaTElNb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKHUI 3apsijl, JIEKTPUUECKOE T0JIEe, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBIECHUS (TEIJIOBOE pacIIMpeHHe U CXKaTue, TeIJionepenaya,
TEIJIOBOE PaBHOBECUE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEerIonpOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHE),
ANEKTPU3aLUs TeN, B3AUMOJEHCTBHE 3apsA0B, JEHCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHAYKLIKSA)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUYECKOE SIBJICHHUE;

pacro3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpY’KalllleM Mupe, B TOM 4ucie (U3HUECKUE SIBICHUS B NPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWUDIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B Tmpupoe, usinydyenue ConHIa, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHETa, AIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Jpeld MoyitocoB, posiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIACNATh CYUIECTBEHHbIE CBOMCTBa (TIpU3HAKH) (PU3MUYECKUX
SIBIICHU;



OMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3UYECKUE SIBJICHUS, UCTIOJb3YS
bu3nueckue BeTUUHMHBI (TEMIepaTypa, BHYTPEHHSSI SHEPTusl, KOJIUYECTBO
TEIUIOThI, YJEJbHAs TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAsA TEIUIOTa
IUIaBJICHUS, YJEJIbHas TeIUIoTa NapooOpa3oBaHMs, YJeiabHas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEJbHASl BIAXHOCTh BO31yXa, JJICKTPUYECKHI 3aps,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yIeIbHOE  CONpPOTHMBIICHHWE  BemiecTBa, paboTta W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUit CMBICT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYUHAMHU, CTPOUTH TIpapuku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOPUU
CTpPOEHUS BEIECTBA, NPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAa, 3akoH Oma Ui yyacTKa LIENH, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTEPA: BBISBIIAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMUECKHUX SIBICHUIA,
(bu3nyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJadyd B 2-3 JEUCTBHA, MCHOJB3YysS 3aKOHBl U
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAIN3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HeoOXOoJuMble Ml €€ pelleHHs, MPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HauUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, AEJIaTh BBIBOBI,

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBJICHMS], 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi IMpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)



IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IUIOIAA €€ TIOBEPXHOCTH, OJJIEKTpHU3alUs Tel M B3aUMOJCHCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yaliM3allMsl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUSA
MarHUTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DBJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IPOBEPsSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbBIE  W3MEPEHHUS]  TEMIEpaTypbl, OTHOCHTEJIbHON
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPENTHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKON BETUYHHBI OT
JIpyrol ¢  UCHOJb30BAaHUEM NPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEYEHMS U Y/EIIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 TMPOBOJHMK, OT HaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEIOBATEBbHOTO W  MapaUIEIbHOTO  COEAMHEHUI
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJHATh WU3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOIUI U TIpadUKOB,
JienaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIEJOBAHUS;

POBOJIUTh KOCBEHHbIE HU3MEpEHUA (PU3NYECKUX BeIUUHMH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIElysl MPEII0KEHHON HHCTPYKLIMH, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HAa HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIbTMETP, CUETYMK OJIIEKTPHUUECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBaX (PU3MUECKUX SIBJICHUW U HEOOXOJHUMBbIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN



TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI 3JICKTPUUECKUX
Hemnen ¢ nociaeAoBaTeNIbHBIM U MapauieIbHBIM COSAMHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS SJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;
NPUBOAUTh  NpPUMEpPHl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (U3UUYECKUX 3HAHUM B TMOBCEIHEBHOU
KU3HU I oOecnieueHrst 6€301acHOCTH MpU oOpalleHur ¢ npudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIoIeH cpefie;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUECKOTO COJICpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOrO  COJEpXkKaHUs, CIPABOYHbIE MaTepUabl,
pecypcebl cetu HTepHeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HUYECKOTO
CollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TPEACTaBIATh PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (u3ukw,
COIPOBOXIATh BHICTYIUUICHHE MTPE3EHTAIINEIH;

IpU BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEIOBAaHUMA (PU3UIECKHUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIad B
NEATEeTLHOCTh TPYIIHI, BEICTPAUBATh KOMMYHHUKATHBHOE B3aUMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 kJacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, aedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTb,



CHEKTPbI MCITyCKaHUs U MOIVIOIIEHUs, alib(a-, OeTa- U raMma-u3Iy4eHuUs,
U30TOIIbI, IICPHAsA SHEPTETHUKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BH)KEHHE, CBOOOJIHOE
NaJIeHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbIE KOJICOAHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BO3ZHMKHOBEHHUE JIMHEHYATOIO CHEKTpPa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpyXarleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, JBMKEHUE IIaHET COJIHEYHOUM CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapuOIETOBOIO M PEHTICHOBCKOTO M3IY4YEHHH, €CTECTBEHHBIM
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jyud, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYKUHBI, KHUHETHYECKash DSHEprus, IOJIHasg MeEXaHU4YecKass >SHeprus,
NEPUOJ U YacTOTa KojeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLIMI CYNEPHO3ULUN CWUJI, NPUHUUI OTHOCUTEIbHOCTU ['amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMs] MMIYJbCa, 3aKOHBI OTPAKEHUS U
MPETIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsS0BOIO U MacCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKUMSIX, PU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BbIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIICJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBACHEHHWE H3 2-3
JOTMYECKHX IAaroB C ONOPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3NYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemate pacy€THbIe 3adadd  (OMUparolmuecs Ha cuctemMy u3 2-3
YpaBHEHUH), UCOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 33Jaud 3alHUCBIBATh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUYHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckoin
BEJIMYMHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(GuU3NYECKUX METO/OB, MCIOJIb3Yys ONHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEICHUS  HMCCIEOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyeckux CBOWCTB Tea (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXpaHEHHUsl HDHEPrHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0eroro cBeTa B CHEKTP, U3yUEHHE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCBHIBaTh XOJ  OMNbITAa U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOJNTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpellHee 3HAaYeHUe u3MepseMold BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTENHHOTO MPUOOpa);



NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHUH C
UCIIOJIb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCHMOCTHh IYTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadallbHOW CKOpPOCTH, IEpHOJIa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrila MaJCeHUs W yria MpejoMJICHHs OT yria
NaJcHNs): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEILHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
bU3MYeCKUX BEIWYMH B BUAC TaONHII U TPaPUKOB, N1€JIaTh BBHIBOIBI 110
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJIUTH KOCBEHHBIC W3MEPEHHUS (U3MYECKUX BEIHYUH (CPEIHSISA
CKOpPOCTh M YCKOpDEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOro W TPYKMHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpArONIe JIMH3bI, PAJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3HaYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOTyUYEHHBIC PE3YIbTAThI C YUYETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUII;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETapHAas MOJENTb aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7a4, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B IJTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTHYECKOTO HCIOJIB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ nmpudbopamu u



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIIOACHUSA
HOPM 3KOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpeEAE;

OCYILECTBIATh MOUCK HMHPOpMAIMM  (PU3NYECKOTO COAEP)KAaHUSA B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OTpPEeNICeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIONMYJISIPHYIO
JUTEPATYPY  (PU3HYECKOrO0 COJAEpkKaHUsS, CIPABOYHBIE MaTepUabl,
pecypcsl cety MIHTepHET, BilaieTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHGOpMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMUA,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, IIPM  3TOM T'PAaMOTHO  HCHOJIB30BAaThb  W3YYEHHBIN
NOHSATUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIIpe3eHTalel ¢ Yy4éToM OCOOEHHOCTEH ayAuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAnMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3aKOHEI COXpaHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3pnen 2. Mexanuyeckne KoJe0aHUSA ¥ BOJHbBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHMHCCIIE ROJCOIHIA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M . 8 1 3
CXAHH'CCKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTpOMarHuTHOE MOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6

Pa3zgen 4. CBeToBbI€ AABJICHUSA



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

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmorexa LOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Htoro no paznemny 15
Pa3znen 5. KBanToBbIe sIBJIEHUS
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 Crpoenne aTomHoro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 S nepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIEHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo 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

9 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoxka Beero Kontposbubie IIpakTnueckue i[:;:enuﬂ :)I;I[()l;l;z?;fenbnme
padoThI padoThI pecypenr

1 MexaHuueckoe TBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD bubnuorexa [IOK

2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsIMONIMHENHOE 1 Bbu6moteka LJOK
JBUKEHUE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NpAMOIUHENHOE

4 nekeHue. CpeqHsst © MTHOBEHHas 1
CKOPOCTH

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka HOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JTBM)KCHUSI. 1
I'padux ckopocTH
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHUS Teja Mpu 1 1 bubmmoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TJIOCKOCTH"

8 CBoOomHoe nagenne teia. OIbITH 1
lanunes

9 PaBHOMEpHOE ABUkKEHUE TTO 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

okpy>kHocTH. [leproa u yacrora
oOpamenus. JInHeiHas U yriioBas

https://m.edsoo.ru/ff0ael76

CKOpPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bbu6mmoteka [JOK
PaBHonelicTByrO1Ias cuna https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproToHA. bubnuoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npyUMEHEHUE bubnunoreka LIOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cinaympyroemu. Saron I'yka im0yt
16 Pemenwne 3anay mo teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezenenue bubnnorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cuna Tpeiis https://m.edsol_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nunorexa LIOK
TpEHUsD) https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
KO3 pHUIHEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpPEHUS
22 Cwuia TSOKeCTH U 3aKOH BCEMHUPHOTO bubnuoteka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUA. Y CKOpEHUE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044

VYpoxk-konpepenuus "JIBrxeHue e

23 BOKPYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemenwne 3agau mo teme "Cuna
24 TSDKECTU U 3§KOH BCEMHUPHOI'O bubmmorexa [JOK
P https://m.edsoo.ru/ff0af5f8
TAroTCHH"

o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnuorexa [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepHAIBHONW TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubmmorexa [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKpEIIEHHOW OCBhIO BPAILIEHUS

27 MowmenT cuinsl. LeHnTp TspKecTn

28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cuibl. L{enTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBLHOU pabOTE IO

29 TemMe "MexaHquCI:Ee BI/I)KGEI/IC brbmmorexa LTOK

. A ’ https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten"
KonTpombras pabora mo teme
30 "MCTI;HI/I‘—IeCKfe BIDKECHHE bubmmorexa LIOK
X .
N g https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue Ten"
Nmnynbe Tena. UMiynbe cuiibl. 3aKoH
31 co z CHUS UMII J'II)Za Yupyroe u bubmmorexa LIOK
XpaH .
P y N 24 https://m.edsoo.ru/ff0b07fa
HEYMPYroe B3auMOJICHCTBIE
32 Pemenue 3agad mo reme "3akoH bubnuorexa [JOK

COXpPaHEHHUs uMIysbca"

https://m.edsoo.ru/ffOb096¢c



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpoxk-koHpepenuus "PeakTuBHOE

33 JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannueckas paboTa U MOITHOCTh https://m.edsoo.ru/Ff0b0ag4
PaboTa CHIIbI TSKECTH, CHIIBI bubnuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBs3b 3HEpruu U paboTHI.
[TorennuanpHast SHEprus
Kunernueckas sneprus. Teopema o bubmuoreka [JOK
38 .
KMHETUYECKOU DHEPrUUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JlaGopaTopnas pabora «3yuenue bubmmnoreka [HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoreka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojeOaHusl. bubnunorexa LIOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/a KojiebaHuM OT KECTKOCTH bubnmorexa LOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MAaCCBI TPy3a»
45 [IpeBparnienue sHepruu Npu



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

MEXAHUYECKUX KOJIEOaHUIX

46

47

48

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIeproIa KojaeOaHui
MPYKUHHOTO MasiTHUKa)

JlaGopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpro/ia KoJIeOaHuit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexauunueckue BoaHEL. CBOMCTBA

MCXaHHMYCCKHUX BOJIH. HpO,[[OJ'IBHBIe n
IMOIICPCYHBIC BOJIHBI

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmorexa [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koupepenuus "MexaHnueckue
BOJIHBI B TBEPIOM TeEJIE.
CeilicMuueckue BOIHBI"

50

51

52

3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa

VYpoxk-uccienoanue "Habmonenue
3aBHCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI pe30HaHC

53

Ypok-koHbepenius "YIbpTpa3sByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te 1o

TeMe "3aKOHbI COXPaHEHHS.
Mexannueckne Kojie0aHus U BOJIHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

KonrponsHas pabora no teme
"3akoHbI coxpaHeHusl. MexaHnuueckue



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

Koyie0aHusa M BOJTHBI"

BHGKTPOMaFHI/ITHOC I10JIC.

bu6nmoreka [IOK

56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-konpepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnosb30BaHME 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "M3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3aa4 Ha onpezeneHue
60 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJTHBI
DNeKTpOMarHuTHas MPHUPOJIa CBETA.
61 Cko OIZDTI: cBeTa BOJIII{)oEHe CBOMCTBa brbmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETA. 3aTMECHHUS bubmorexa LHOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemrenue 3a1a4 Ha MpUMEHEHNE bubnnorexa [JOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHS CBETa
64 IIpenomiienue cBeta. 3aKkoH bubmuorexa [JOK
MPEJIOMIJIEHUS] CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
but6mmoreka [IOK
65 Hcnonb30BaHKe MOTHOTO BHYTPEHHETO

OTpaXXCHUA B OIITUYICCKUX CBECTOBOAAX

https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

Jlaboparopnas pabota "Hccrnenoanne
3aBUCHMOCTH yIJIa TPEIIOMIICHUS

06 CBETOBOTO JIy4a OT yIJia naJieHus Ha
rpaHute "Bo3ayx-crekio""
Ypok-koHpepennus "Micnons3oBaHue
67 IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK

69 [TocTpoenue n3o00pakeHUI B JIMH3aX https://m.edsoo.ru/fob4dda
JlaGopatopHnas padota "Onpenenenue

70 (I)OKyEHOFg pacETo;IHI/m u oll)ITquCKOﬁ bubmmorexa [JOK

. https://m.edso0.ru/ff0b4206
CHJIBI coOMparomeit JINH3b1"

7 Ypok-koupepeniusa "OnTuyeckue bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa LIOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenus "leexTs
3penus. Kak coxpanuts 3peHue”

Paznoxenue 6em0ro cBeTa B CIEKTP.

74 OnsiTel HetoToHa. Croxenue bu6muoreka [JOK
CIEKTpaIbHBIX UBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabora "OnbIThI O
pas3yoXeHuto 6e10ro cBeTa B CIEeKTp U

but6mmoreka [IOK
75 BOCIIPUATHUIO LIBETA IPEIMETOB IIPU UX

HaOJIOICHNH Yepe3 [BETOBbIC
¢buabTphl"

https://m.edsoo.ru/ffOc0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue u OrIoneHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [IOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenius "PainoakTuBHbIE
86 1/13131 CHI/IS(Ib Bpn ; oze Mﬂe 17000303 (S Bubmmorexa [IOK
i | PHPOE, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccilx paHeHESI 3aH$1 OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucen
88 OHeprus CBA3U aTOMHBIX saep. CBs3b bubnmoreka [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3apau no reme "Snepueie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus s1ep.
Ncrounuku sHeprun ConHua v 3BE311
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBantoBsie siBneHus"

KontponbHas paboTa mo teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbic sBneHUS"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumonericteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAQ4YCCTBCHHBIX 3a1a4 I10
teme "TemnoBsie mporecch”

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTrOopenue, o6o0menue. Pemenne
pacUYeTHBIX M KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TerioBsix nqurarenei"

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYECTBCHHBIX 33]1a4 I10
teMe "KIIJI[ anekTpoycTaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o6o0mIeHNE.

bubnunoreka LIOK
%8 ‘J‘Ia6opaTop HbIC pa60"TH 1o Xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TeKkcTaMH 110 TeMme "CBeTOBEBIE 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gpusnka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYyeonuk I[epoimkun A.B., I'yrHuka E.M. ®@usuka. 9 kiace. poda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/ - Poccuiickas 37eKTpOHHAS IIIKOJIA

https://uchi.ru/ - Yun.py — oOpa3oBarenbHas OHJIaWH-TUIaTGOpMA IS
IIKOJIbHUKOB, MX POJUTEIICH U yUUTEIeH

https://phys-oge.sdamgia.ru/ - O6pa3oBatenbHbIii moptai «PEITY OI'D»

https://www.yaklass.ru/ - SIKimacc, nudpoBoii 00pa3oBaTeabHBIA pecypc
TS TITKOJT


https://resh.edu.ru/
https://uchi.ru/
https://phys-oge.sdamgia.ru/
https://www.yaklass.ru/
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