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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma 1o gu3muKe Ha ypOBHE OCHOBHOT'O 00IIIEro 0Opa30oBaHUs COCTAaBIICHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, peactaBieHHbX B DI'OC OO0, a takxke ¢ yu€ToM deaepanbHOI
paboueil nporpammsl BociiuTanus U Konnenuuu npenogasanus yueOHoro npeamera «Ousnkay.
Conmepxanue  mporpaMMbel 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYarOIIMXCSl M OpraHu3alMio HM3ydeHus (U3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHmit DPI'OC OOO Kk T1IaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHHUs.
[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepualia Mo Troaam
oOyueHust (o KJjaccam), HpeAjaraeT MIPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YYEHHs TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOAMYECKON TTOMOIIH YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY IpeIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
IOCKOJIbKY (pU3HUecKUe 3aKOHBI JIeKAT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHOMHUe M GU3NIECKoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIseT Haubosiee sICHble 00pa3lbl NPUMEHEHHs HAydHOTO METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuyenne ¢us3nku Ha 0a30BOM YpOBHE IMIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTBD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETHPOBATh JaHHBIE W MCIIOJB30BaTh HAaydHbIE J0KA3aTEeNbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickoit denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE IMIPEJCTABICHUH O HAyyHOM MeTOAe TMO3HaHUs U (OPMHpPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOIO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (U3UKU JJIS Pa3BUTHUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXHBIX cdepax Oyaymieit mnpodeccuoHaTbHON
JeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalbHEUIIIEMY 00yUEHHUIO B 3TOM
HaIlpaBJICHUH.



B pamkax peamuszamuum B gmnee Ne329 mpoekra ««MemuabYM-329» - kak
MHHOBAIIMOHHBIA (opMaT MeAMANpOCTPaHCTBA camMopealu3alud u HpodopUeHTAINH
oOydaromuxcsi» paboTa MO OCBOCHHIO OOYYAIOIIUMUCS HABBIKOB, HEOOXOJMMBIX IS
pa3BuUTHs HUGPOBBIX U MeJMa KOMIIETEHIUH, Oy/leT WHTErpupoBaThCsi B TPAJAULIMOHHOE
OCBOGHHE y4eOHOro MaTepuaia B X0/Ie U3Y4CHHUsS JAaHHOTO y4eOHOro MpeIMeTa.

B xozxe peanuzanuu naHHOro y4eOHOro mpeaMera o0ydaromuecs IpuoOpeTyT HaBBIKH,
HEOOXOUMBIX JIJIs BBIOOpa chephl mpohecCHOHATLHOM e TEIBHOCTH U CaMOpealTU3alluy B
COBPEMEHHOM 00I1IeCTBE, Pa30BbIOT 0Aa30BbI€ aKTYyaJIbHbBIE MPAKTUYECKHUE KOMIIETCHIIUH.
Bynyt ucnonb30BaThest CIEAYIOMNUE TEXHOIOTUU 00YUeHUs, MO3BOJISIONIE (OPMUPOBATH,
pa3BUBAaTh W COBEPUICHCTBOBATH HABBIKM, HEOOXOAMMBbIE KaXJIOMy OOydarolieMmycs B
COBPEMEHHOM MHPE:

- TEXHOJIOTHS Pa3BUTHSI KPUTUYECKOTO MBIIILJICHHUS,
- TEXHOJIOTHS OOy4YCHHS B COTPYAHHYCCTRE;

- TEXHOJIOTHUS MPOOIEMHOr0 00Yy4EHHUS;

- KCHC-TeXHOJIOT U,

- IPOEKTHAs TEXHOJIOTHS;

- TEXHOJIOTUSI HHTEPAKTUBHOTO O0yUYCHHUSI.

JocTmwkeHnne STHX IeNedl mporpamMmbl 1o (UM3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

06paSOBaHI/I$I obOecreunBaeTcs PCIICHUEM CICAYIOINX 3adaY4.

° HpI/IO6peTCHI/Ie 3HAaHUHU O JUCKPETHOM CTPOCHUM BCIICCTBA, O MCXAHUYCCKUX, TCIIJIOBBIX,
SJICKTPUYCCKUX, MAI'HUTHBIX U KBAHTOBBIX ABJICHUAX

® [pPUOOpPETCHHWE YMEHHWI OINUCHIBATH U  OOBSICHATH (PU3MUCCKUE SBICHUS C
HCIIOJIb30BAHHUEM NTOJTYUYCHHBIX 3HaHI/II\/’I;

® OCBOCHHE METOJOB pEIICHUs MPOCTEUIINX PACYETHBIX 3a/ad C HCIOIb30BAaHHEM
buznyecKux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® Pa3BUTHC YMGHI/Iﬁ Ha6J'IIO]1aTB MNpUPOAHBIC SABJICHUA W  BBIINOJHATHL  OIBITHI,
nabopaTopHble pabOThl M DKCIEPHUMEHTAIBHBIE HWCCIEJAOBAHHS C HCIOJIb30BAaHHEM
MU3MEPUTENbHBIX TPUOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHQOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
MH(POPMALIMI0O O COBPEMEHHBIX JOCTH)KEHUSX (U3MKH, aHaIU3 U KPUTHUECKOe
OIICHMBaHKE WH(OPMAIINK;

® 3HAKOMCTBO cO cepamu MpodhecCHOHATHHON AeATEIHLHOCTH, CBA3aHHBIMU C (DU3UKOH,
U COBPEMCHHBIMH TEXHOJIOTUAMH, OCHOBAHHBIMH HAa JOCTHXKCHUAX (bHSH‘ICCKOﬁ HayKH.

VYueOHbii mpenmer «@Dusuka» mnpeAMETHOW o0nactu «EcTeCTBEHHO-HAy4YHBIC TPEIAMETHI,
U3y4yaeTcsl Ha yPOBHE OCHOBHOTO OOINEro 00pa30BaHMs B KAYECTBE 00sI3aTEILHOTO TIPEIMETa B 7—
9-x Kaccax.

W3yuenne mpeaMera Kak YacTh NpeAMETHOW o0mactu «ECTecTBEHHO-HAYYHBIE MPEIMETHI»
OCHOBAaHO Ha MEXIPEAMETHBIX CB3SIX ¢ mpeameramu: «Xumus», «[eorpadus», «buomorusy,
«Mudopmartukay, «Maremarrkay, «OCHOBBI 0€30MaCHOCTH KU3HEACATEIHHOCTH U JIP.

BocnurarenbHblil IOTEHIINAT npeamMeTa «Du3nuKa pPCaIN3yCTCA UCPEC3:

NpUBJIEYEHHE BHUMAHUS OOY4YalONIMXCS K IEHHOCTHOMY AacleKTy H3y4aeMbIX Ha YypoKax
SBJICHUI, OpraHr3alHio PadoTHI C MOTy4aeMOM Ha ypOKe COLMAIbHO 3HAYMMOM HHpOopMaruei —
UHULIMAPOBAHKE €€ 00CYK/ICHNS, BBICKA3bIBAHHS 00 YyJalOIMMUICS CBOETO MHEHHS TI0 €€ TI0BOJLY,
BBIPA0OTKU CBOETO OTHOIICHUS K HElf;

JEMOHCTpAIMIO O00YYaloUMCsl MPUMEPOB OTBETCTBEHHOIO, T'Pa)IaHCKOTO IOBEICHUS,
MIPOSIBJICHUS YEIIOBEKOIIO0MS U TOOPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB
JUISL YTSHUS, 33124 JUIs peIlieHHs, TPOOJIEMHBIX CUTYalui Ui 0OCYKJICHHUS B KJIacce,



— IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM paboThl C 00YUAIOIIMMUCS: HHTEIIEKTYaTbHbBIX
UTP, CTUMYJIMPYIOIIMX [T03HABATEIbHYIO MOTHBAIIMIO 00YUYAIOIIUXCS; TUIAKTUYECKOT 0 Tearpa,
IJie TIOTyYEHHbIE Ha YPOKE 3HaHUsI OOBITPHIBAIOTCS B TEATPATBHBIX MOCTAHOBKAX; AUCKYCCHIA,
KOTOpPbIE JAl0T 00YYaroIIUMCS BO3MOKHOCTh MPHOOPECTH OMBIT BEAEHHSI KOHCTPYKTUBHOTO
JIMaJIora; TPYNIOBON paboThl WK PabOTHI B Mapax, KOTOPbIE yyaT 00y4yaroImuxcsi KOMaHIHOM
paboTe 1 B3aMMOACUCTBUIO C JPYTUMHU 00YUaIOIIUMHUCS;

WHUIMMPOBAHNE U TIOIJICPXKKY MCCIIEI0BATENIBCKON JIEITENHHOCTA O0YJaIOMMXCsl B paMKax
peanu3zalii UMHU HWHIUBUIYAIbHBIX M TPYIIOBBIX HCCIENOBATENbCKUX IPOEKTOB, YTO JacT
O0Y4JaroIMMCsI BO3MOXKHOCTh TIPUOOPECTH HABBIK CaMOCTOSITEIIBHOTO DEICHUS TEOPEeTUYECKOM
npoOsieMbl, HaBBIK TE€HEPUPOBAHUS M O(OPMIICHUS COOCTBEHHBIX MJEH, HABBIK YBAKUTEIHHOTO
OTHOILICHUS K Yy>KUM UJiesiM, 0(pOPMIIEHHBIM B paboTax Jpyrux MCcieoBaTesield, HaBbIK MyOIMYHOrO
BBICTYIUICHUS TIepe]] ayAUTOPUEH, apryMEHTUPOBAHUS U OTCTAUBAaHUS CBOCH TOUKHU 3PEHUSI.

Ha uszyuenue ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Ipennaraemsblii B mporpamme o Gu3uke nepeueHs 1a00paTopHbIX paboT U OMBITOB HOCUT
PEKOMEHAATENbHBI XapakTep, YYUTENb JAelacT BhIOOp MpOBEIEHHs JTa0OpaTOpHBIX padoOT H
OTIBITOB C YUETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00y4arOmInXCsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMid, TIPeIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3HKe.

[Tpu oOyyenun puznke OyneT UCIOIB30BAaHO 00OPYAOBAHKE, TIOTYIEHHOE B PAMKax
IPaHTOBOTO KOHKYypCa.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ou3ndeckue SBICHUSA: MEXAHHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢uznueckux BenuuuH. Du3nueckue MNpudOOpHI.
ITorpemHocTs M3MepeHui. MexayHapoiHas cCUcTeEMa €IMHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT nmpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro sieHus. Omnucanue
(u3HYECKUX SIBICHUHN C IOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM M IU(POBBHIM

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenye HeHbl JeJIeHNs HIKalbl K3MEPUTEIBLHOTO pUoopa.
N3mepenue paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenue Temmeparypbl IpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIIepaTyphl.
6. IlpoBemenme wmccineqOBaHMS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA IMIAPHKA,
MyIEHHOTO TOPU30HTAIIBHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA MyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBS3b CKOPOCTH ABUKEHUS YACTUIl C TEMIIEPATYpOM.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMopaeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH M TBEPABIX
(kpucTaIIMYecKkux) Teld. B3auMoCBs3b MEXIy CBONCTBaAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJSIpPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbhIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHXKCHHS.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITh IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3znen 3. /IBuskeHue U B3aUMOIeiiCTBHE TeJl.

Mexannueckoe JIBH>KeHUE. PaBHOMepHOEe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu U BpeMeHU ABUKECHUSI.

SBneHne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl KakK NpUYMHA W3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTu Tena. IlnmotHocTh BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIECTBA.

arwONE



Cuwia kak XxapakTepucTtuka B3aumojedctBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOLIBIO AMHAMOMETpPA. SIBlIeHNE TATOTEHUS U crila TshkecTH. Crila TAKeCTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CioxeHue cuil, HalpaBieHHBIX 110 OJHOM MPSIMOH.
PaBuopelictByromas cui. Cuna tpenusi. TpeHue CKoJibXeHUs U TpeHue nokosi. Tpenue B npupoje
U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHune MEXaHUUECKOTo JIBHXKEHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmroienue n3MeHeHuns: CKOpoCTH MPH B3aUMOJICHCTBUH TEI.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopuble pabomot u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO MABIKEHUS (LIapUKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OrmpeneneHue cpelHed CKOPOCTU CKOJBXEHHsI Opycka WM IIapUKa MO HaKJIOHHOU
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSOKEHMs (IepopMani) MpYKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTE.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00bEMa, Temneparypsl. [lepenaya qaBneHus TBEPABIMU TEIAMU, )KUIKOCTSIMH U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTH JIAaBJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecst cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
ob6omnoukn 3emmu. OmnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTH
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [lpubopsl 118 wu3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronmecs: CoCy/sl.

I'mppaBnnueckunii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tena Hu

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIBI BECY BEITECHEHHOM KUJKOCTH.

8. VYcnoBuwe maBaHuWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TENA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

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

2. OmnpeneneHve BBITAJKUBAIONIEH CHJIBI, JEHCTBYIONIEH Ha TeNO, TOTPYXKEHHOE B
KUJKOCTb.
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3. TIpoBepka HE3aBHCHUMOCTH BHITAIKHBAIOIICH CHIIBI, IEHCTBYIOIICH Ha TENIO B )KUKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIbI, TEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUIKOCTh YaCTH Te€Jla U OT IIOTHOCTH
JKUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHMPOBAaHUE JIOJKH U OIpeneieHue eé
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi padota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0J0K, HAKJIIOHHAs MII0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHne mpaBuUia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuio» mexanuku. KII/|
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprus. Kunetnueckas v noreHuuaibHas aueprus. [IpeBpamieHue oqHoro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Ompenenenrie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIKEHUH Tejla II0

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Usmepenne KIIJ] Hak1OHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KUIACC

Pa3nen 6. TenioBble siBJIeHHS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO--KMHETHYECKOM TEOpUU CTPOEHUs BellecTBa. Macca
U pasMepbl aTOMOB W MOJeKyd. OTmbITh, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM BemlecTBa. Kpucrammnyueckue u
amop¢usbie Tena. OObsICHEHHE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TENl HA OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO--KUHETHYeCKONH Teopun. CmauMBaHWE W KanWUISIpHBIE sBIEHUs. TeruioBoe
pacIIMpeHHe U CKaTue.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YaCTHIIL.
Buytpennsis sueprus. CrnocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTHH: TeIIoNepeaaya v COBEpIICHUE
paboThl. Buas! Termonepenauu: TEMIOMPOBOAHOCTD, KOHBEKIIUS, N3JTYICHHE.

KonuuecTBOo TEmnoThl. YenbHas TEIUIOEMKOCTh BelecTBa. TemmooOMeH U TerioBoOe
paBHOBecHe. YpaBHEHHE TeIJIOBOro OamaHca. IlnmaBneHue W oTBepeBaHHE KPUCTATUIMUECKHX
BEIIeCTB. YAenbHas Termjora muaBieHus. [lapooOpazoBanume u KoHAeHcarus. HMcmapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBHUCUMOCTh TEMIIEPATYpPhl KUIICHHS OT
aTMoc(hepHOTo TaBICHHS.

Braxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuunsr pabotsl TemmoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. TermoBsie
JIBUTATEIH U 3alIUTa OKpY>Karoleh cpeibl.

3aKOH COXpaHEHUs U NPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOLECCaX.

Hemoncmpavyuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. HaGmronenue nuddys3un.

3. HalGnronenue siBneHU CMAaYyMBaHUS U KaUJUIAPHBIX SBJICHHM.

4. HabmroneHue TerIoBOro PacIupEeHUs TEN.

5. H3meHenue naBieHHs raza npu U3MEHEHUU 00bEMA U HarpEeBaHUU WM OXJIAXKICHUU.



[IpaBuna u3MepeHus TeMiepaTyphbl.
Bunb! Teruionepenayn.
OxJtaxieHue IpyU COBEPLIEHUH PaOOTHI.
HarpeBanue npu coBepiiieHry padoThl BHEITHUMH CHUIaMH.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOroneHue KUIEHUS.
12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuvie pabomol u onvimol.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO MTPUTSKEHUSL.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Oripezenienne TaBieHUs BO3AyXa B OJJIOHE MINPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHUS.
6. IlpoBepka rumoOTE3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIIepaTyphl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH 3HEpPrHH Tella B pe3ysbTare TeIulonepenadn 1

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C

HarpeTbIM METaJNINYECKUM I[IUIHHIPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mnpoiiecca uCapeHusl.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIIOTHI MJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MAarHUTHBIE SIBJI€HHS.

OnekTpu3anus Tell. J[Ba posa 3JeKTpruuecKuX 3apsa10B. BzanmoaencTBre 3apsyKeHHbBIX TEI.
3akon Kynona (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYUHBI 3apsiIoB U
pPacCTOSTHUS MEXTY TEJIaMH).

OnekTpuueckoe mnosie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHmmm cynepno3uiuu
AIIEKTPUYECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsoB. DJIEMEHTapHbINM snekTpudeckuil 3apsg. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsijia.

DNeKTPUYECKU TOK. YCIIOBHUSI CYIIECTBOBAHMS JJICKTPUUECKOTO TOKa. VcTOUHMKH
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBICHHE
IIPOBOJIHMKA. Y JIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma I y4acTKa LEMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

PaboTta u MOUTHOCTB 37EKTpUUECKOTo ToKa. 3akoH J[koymns—JIenna. DnexkTpuueckue 1nenu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTrUuu B ObITY. KOpoTKOE 3aMbIKaHHeE.

ITocrosiHHbIE MarHuThl. B3amMoAeHCTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHOE IOJe.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJ1s )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
3JIEKTPUYECKOTO TOKA. [I[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. /[eficTBHE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOTO ToKa. Mcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  aneKTpomMarHuTHOM  wHAykuuu. IlpaBuino  JleHna.
Onektporedeparop. CrocoObl TONYYECHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

agrwpnE
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DneKkTpuszanus Te.

JIBa pona aieKTpUUECKUX 3apsiIoB U B3aUMOJICHCTBUE 3apSHKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0H COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

[IpOBOJHUKY U TUAJECKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.

M CcTOYHNKH MOCTOSTHHOTO TOKA.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MmepeHne cuiibl TOKa aMIIEpMETPOM.

N3Mepenne 371eKTpUYECKOro HaIrpsKeHUsT BOJIbTMETPOM.

Peocrar u MarasvH cOnmpoOTHUBIIEHU.

BsanmonelicTBre MOCTOSSHHBIX MarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH pa3JICJICHHUsI MOJIOCOB MarHUTa.
MoenvupoBaHre€ MarHUTHBIX MOJIEN TTOCTOSIHHBIX MarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUU.

OnbiTel Dapagnes.

3aBUCHUMOCTD HaIpaBJI€HUs! UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.
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19.

OTMBITEI IO Ha6JHO)ICHI/IIO QJICKTPHU3alluU TCII HHHYKHHeﬁ " Ipr COITPUKOCHOBCHUH.
HccnenoBanue AeWCTBUS 3JIEKTPUUECKOTO MOJI Ha TPOBOJAHUKU U TUDJIEKTPUKH.
CoOopxka u mpoBepka padOThI AMEKTPUIECKOH €M MOCTOSHHOTO TOKA.

W3mMepeHue U peryampoBaHue CUIIbl TOKA.

W3mepenne u peryampoBaHue HaPsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILIETO Yepe3 Pe3UCTOp, OT CONPOTUBICHUS
PE3UCTOpPA U HATIPSDKEHHSI Ha PE3UCTOPE.

OnbITel,  JIEMOHCTPUPYIOIIHE  3aBUCHUMOCTb  DJIEKTPUYECKOTO  CONPOTHUBIICHMS
IMPOBOAHMUKA OT €TI0 AJIMHBI, INTOIMAAN ITOMEPEYHOTO CCUYCHUA U MaTCpHraJia.

[TpoBepka nmpaBuiia CIOKEHUS HAMIPSHKEHUN TIPU TTOCTIEI0BATEIHHOM COSTUHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJlJIeIbHOM COSAMHEHUN PE3UCTOPOB.
Onpenenenne padOTHI AIEKTPHYECKOTO TOKA, UIAYIIETO Yepe3 PE3UCTOpP.

OnpezneneHne MOITHOCTH JIEKTPHUUECKOTO TOKA, BBIAEIAEMON Ha Pe3UCTOpe.
HccnenoBanue 3aBUCIMOCTH CHITBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HAIPsHKSHHS Ha
HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJCHCTBHSI IOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHuTHOTO TMOJISI TMOCTOSHHBIX MAarHUTOB MpU UX OOBEAMHEHUU H
paszieneHnN.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIUC 3aBUCUMOCTDL CHUJIbI B3aHMOILCfICTBHH KaTyliKu ¢ TOKOM U
MarHuTa oT CHJIbl TOKa U HAaIPaBJIEHUS TOKA B KaTYyIIIKE.

I/I3yquI/Ie I[CI\/JICTBI/ISI MAaravMTHOIO I10JIA Ha IIPOBOJHUK C TOKOM.

KoncTtpynpoBanue u nusydeHue paboThl AIEKTPOABUTATENS.



20. Uzmepenue KI1J] snexTpoaBUraTeIbHON YCTaHOBKHU.
21. OnBITEl 1O WCCIEOBAHUIO SIBICHUS DJICKTPOMArHUTHOW HMHIYKIMH: HCCIIEIOBAHUE
W3MEHEHMI 3HAUYEHUS M HAIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJMHENHOe aBMkeHHe. CpenHsii U MIHOBEHHash CKOpPOCTb Tejla IpU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckopeHHOE TIpsMOTHHEHHOE ABMKeHne. CBoOoaHOE nagaeHue. OMbIThI
[Nanunes.

PaBHOoMepHOE ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. Jluneitnas u
yIJ10Basi CKOpOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPECHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHMs. Y CKOpEHHUE CBOOOJHOrO MaJCHMS.
JBuwxenue mianet Bokpyr Connua. [lepsast kocmuueckas ckopocts. HeBecoMOCTh U Eperpy3KHu.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TsbkecTu.

Umnynec Tena. M3menenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTnBHOE IBUKEHUE.

Mexanuueckas padota U MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroct, TpeHus. Cs3b
sHepruu u pabothl. [loTeHumanbHas SHEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus ckaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEeHHE TyTEeH W TPACKTOPH ABIKEHHSI OJHOTO W TOTO K€ Teja OTHOCHTEIHHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH M yCKOPEHUS TPSMOIMHEHHOTO JIBM)KECHUSI.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. HaOGmroneHue NBMKSHUS TeJa 10 OKPY>KHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHUN, IPOUCXOIUX B cucTteMe oTcuéta «Tenexka»

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHHUU OTHOCUTENFHO KaOuHeTa (PU3NKHU.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IEHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmroneHue paBeHCTBA CHIT IPY B3aUMOJICHCTBUU TEJl.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JBHKEHHH.

10. INepemaya uMmIysIbCca MPH B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITYJIbCa TPH HEYIIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmroieHre peakTHBHOTO JBUKCHUS.

15. CoxpaHeHnue MeXaHUYECKOM SHEPTHH ITPU CBOOOTHOM Ta/ICHHUH.

16. CoxpaHeHue MexaHW4eCKOW SHEPTUH MPH JABMKEHUU TeJla MO IeWCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpyupoBaHue TpakTa JUIsi pa3roHa M JajdbHEHUIIEro PaBHOMEPHOIO JBUKCHHS

IIapUKA WIH TEIEKKH.
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OmnpeneneHue cpeAHEeld CKOPOCTH CKOJBKEHHUS OpycKa WM JIBUKCHHUS ILIApHUKA IO
HaKJIOHHOH ITJIOCKOCTH.

OmnpeneneHnue YCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBWXKCHHMU I10 HAKJIOHHOU
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JIBHXKEHHH 0e3
HavyaJIbHON CKOPOCTH.

[TpoBepka runmoTe3bl: €Cliv MPU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4allbHOW CKOPOCTH
IIyTH OTHOCSITCS KaK PsIJ{ HEUYETHBIX YHCEl, TO COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU
OAHMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHJIIBI HOPMAaJbHOTO
JaBJICHUS.

Omnpenenenne K03 UINEHTA TPEHUS CKOIBKCHUSL.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue paboOThl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBWKEHMM Teja IO
I“OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYrocTH HpU HOABbEME TIpy3a C MCIOJIb30BaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHSI SHEPTHH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MEepHoJ, 4acToTa,
aMmImTyna. Marematud4ecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
KOJIe0aTEeIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CBolicTBa MeXaHNYeCKUX BOJIH. [IpoosbHbIE 1 onepeyHsle BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOmronenue koneGaHMi Tes MO 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. Habmonenue xoneOaHMii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOJOJIbHBIX U MONEPEUYHBIX BOJIH (Ha MOJEIIN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenuie yacTOTHI U IEpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOThl U Tepruoa KojaeOaHHi MPYy>KUHHOTO MasiTHUKA.

3. HccrnenoBanme 3aBUCUMOCTH TIEpHOa KoJeOaHWI TOJBEIICHHOTO K HHUTH TPy3a OT
JUITMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. IlpoBepka He3aBUCHMMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl rpysa.

6. OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb TIEpro/Ia KOJIeOaHUH PYKUHHOTO MasiTHAKA
OT Macchl Ipy3a 1 KECTKOCTU MPYKUHBI.

7. W3mepeHue yCKOpEHHsI CBOOOTHOTO TaCHUSI.

Pa3nes 10. Di1eKTpOMAarHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CaoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIILHOTO TenedoHa.

Pa3nen 11. CBeToBbIe sIBICHHS.

JlyueBass monens cBera. Mcrounuku cBeta. lIpsmonmHeldHOe pacnpocCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.

Jlunza. Xox nydeir B numH3e. OnTudeckas cucreMa (oToammapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. CliojkeHUE CeKTpaibHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IIpsmonuHeiiHOE pacnipocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

. Ilpunnun nelictBus (oToamnmnapara, MUKPOCKOIIa U TEJIECKOTA.

10. Mopnens riasa.

11. Paznoxxenue 0emoro cBeTa B CIIEKTP.

12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnuvie padbomovt u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KE€HUs CBETOBOTI'O JIydya OT YIJia MMaJieHuUs.
2. HzydeHue xapakTepUCTHK H300paKeHHUs TpeMETa B IIIOCKOM 3epKaiie.

3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tony4yenne n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKYCHOIO pacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIEH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB MpPU UX HAOIIOJAEHUU dYepe3 LIBETOBBIC
(GUIBTPBI.

Pazgean 12. KBanToBbIe siBJIeHMSI.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas Mopens aromHoro siapa. M3zorombel. PanuoaktuBHBIE mpeBpanieHus. l[lepuon
noJtypacnaaa aTOMHBIX siJiep.

SnepHble peakiy. 3aKOHbI COXpPaHEHMsI 3apsI0BOIO U MACCOBOTO YHCEN. DHEPIUsl CBSI3U
aTOMHBIX saep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenns saep. MicrouHuku sHeprun
CouHIia ¥ 3BE3]1.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIy4YCHUN HA )KUBbIC OPTAHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U31y4eHHs U OTJIOLIEHUS.

2. CnexTpbl pa3InYHbIX Ta30B.

3. Cmektp Bosopoa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.

CoNoORWN

No ok



5. Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

6. Peructpauus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MIPOIYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HabumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TyUCHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. H3mepeHue paanoakTHBHOTO (oOHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allMu |
0000111eHUSs TPEIMETHOTO COACPKAHUS U OIbITa A€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYECHUU
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
buzuKe U1t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Tpu n3ydeHnn 1aHHOTO MOAYJISI PEATIU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJIbI €S TEIIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTHIXKEHHE TMPEIMETHBIX M MeTalpeIMeTHBIX
IUIAHUPYEMBIX Pe3yJlIbTaTOB OOYy4eHHUs, (OPMHPYETCS ECTeCTBEHHOHAy4Has TIPaMOTHOCTD:
OCBOEHHME HAYYHBIX METOJIOB HCCIIEJOBAHUS IBIICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU
OOBSICHATH (PU3MUECKHUE SBICHUS, TPUMEHSS IOTYYCHHBIC 3HAHUS, PEIIaTh 33a4H, B TOM YHCIIE
KAueCTBEHHbBIE U HKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINAIBHO AEATEIbHOCTHBIA XapaKTep NAaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00yYaroIUeCs BHIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MTOBCEIHEBHOMN KU3HU;

UCTIOJIb30BaTh HAYYHBIE METO/bI MCCIEeIOBAaHUSA (PH3MUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHbIE OCHOBBI Han0oJee BayKHBIX JTIOCTHKEHUN COBPEMEHHBIX TEXHOJIOTUH,

HanpuMep, NPAaKTUYECKOTO UCIIOJIb30BAHUS PA3IMUHBIX UICTOYHUKOB SHEPTUN HA OCHOBE 3aKOHA
MPEBpALEHHs] U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOrO OOILIEro oO0Opa3oBaHUA Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NUECKOi
HayKH;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM MTPUMEHEHUEM JOCTHXEHUN (DU3HKU;

- OCO3HaHME BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCIPHSTHE ICTETHMUYECKUX KadyecTB (M3MUECKON HayKu: €€ TrapMOHUYHOTO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHWE IIEHHOCTU (U3NYECKON HayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbS 1 IMOLMOHAJIBHOI0 0JIArONONYYHs:

- 0CO3HaHME [IEHHOCTH 06€3011acHOro 0opasa JKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaYKHOCTH IpaBWJI 0€30I1aCHOT0 MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ JIEKTPUUYECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

- cpopMUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke
IpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTMBHOE Y4acTHe B PEIICHUHU NPAKTUYECKUX 3a/1ay (B paMKaxX CeMbH, 00pa3oBaTebHOM
OpraHu3aIK, TOpoJia, Kpast) TEXHOJIOTHYECKOH 1 COIMaIbHOM HaNpaBIeHHOCTH, TPEOYIOINX
B TOM 4HCJI€ U (U3NUECKUX 3HAHU;

- HHTepeC K NMPaKTHYECKOMY U3YUEHUIO podeccuil, CBA3aHHBIX ¢ (PU3HKOM;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA

- OpHMEHTalMsl Ha NpUMEHEHHEe (U3NYECKUX 3HAHMM I pelIeHus 3aJady B OO0JIacTH
OKpY>Karolllel cpe/ipl, INIAHUPOBAHMSI TOCTYIIKOB M OLEHKH MX BO3MOXKHBIX OCIEACTBUM JIs
OKpY’KaIOIlEel CPe.bl;

- OCO3HaHMe MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K HN3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM NPU BBHINOJIHEHWU HCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO JEATEIBHOCTD;

- NMOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4HciIe (OPMYIHPOBATH HJEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0OCO3HaHHE e(HUIMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (hU3UKH;

- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUM;

- CTpeMJICHHE aHAJIM3UPOBATH U BBIBIIATH B3AaUMOCBSI3U MPHUPOJIBI, 0OIIIECTBA U SKOHOMUKH,
B TOM YHMCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;



® - OLEHKA CBOMX JCHUCTBUU C YYETOM BIMSHUS HA OKPYXKAIOLIYI0 CpPeAy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynprate ocBoeHMs nporpaMMbl IO (U3MKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4yeOHbIE JEHCTBUS, KOMMYHUKAaTHBHbBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble 1ornyeckue AelicTBus:

® BBIBIATH U XapaKTEPU30BAThH CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHUN);

® YCTaHABIMBATH CYIIECCTBEHHBINA MPU3HAK KJIACCU(PUKALMU, OCHOBAHUSA AJIsi 0000IICHUS
U CpaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B pacCMaTpUBAEMbIX (PAaKTax, TAaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

® BBIBIATh NPUYUHHO--CICACTBEHHBIE CBSI3U NPU U3Y4YeHUU (UBUYECKUX SIBICHUN U
MPOLIECCOB, JielaTh BBIBOJABI C HCIOJIb30BAHUEM JEIYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBA3X (PU3NUECKUX BEITUYNH;

® CaMOCTOSTEIbHO BBIOMPATh CIIOCO0 perieHus yueOHou pu3nyeckoil 3a1auu (CpaBHEHHE
HECKOJIbKUX BapMaHTOB peILIeHHs, BbIOOp Hambosiee MOAXOAALIEro ¢ Yy4EToM
CaMOCTOSITENIEHO BBIICIICHHBIX KPUTEPUERB).

ba3oBblie uccienoBaTe/IbCKue A1eHCTBHA!

®  1ICIIOJIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS;

® [POBOJUTH [10 CAMOCTOSATEIBHO COCTABIIEHHOMY IUIaHY OIBIT, HECIOKHBIN (pU3NUeCKUit
HKCIEPUMEHT, HEOOJIBILIOE UCCIIET0BAaHNE (PU3UUYECKOTO SIBICHUS;

® OIICHWBaTh Ha MPUMEHUMOCTHh U JIOCTOBEPHOCTh MH(OPMAIHIO, TIOTYYEHHYIO B XOJI€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENbHO  (opMynaHpoBaTh OOOOIIEHHMS M BBIBOABI 10  pe3yJbTaTaMm
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

® [IPOTHO3UPOBATH BO3MOKHOE JalbHEMWIee pa3BUTHE (PU3NUYECKUX MPOLIECCOB, a TAKXKE
BBIJIBUTATH TIPEATIONOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

® TPUMEHATH PaA3IMYHBIE METOJbI, HHCTPYMEHTHI M 3alpoChl MPH TOHCKE W OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;

® aHaJTM3UPOBATh, CHCTEMATHU3MPOBATh U WHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

® CaMOCTOSTEIbHO BBIOMpaTh ONTHUMANBHYIO (opMy mpeiacTaBieHus UHGPOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JAuarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHUKaTHBHBIE yHHBepcalbHble Y4eOHbIe JelCTBHUA:

e B X0lIe OOCYXIeHHs YYeOHOro Mmarepuaja, Pe3yJbTaToB JIa0OpaTOPHBIX pPaboT u
MIPOEKTOB 337aBaTh BOIMPOCHI MO CYIIECTBY 00CYK1a€MOI TEMbI M BBICKA3bIBATh HJIEH,
HalleJICHHbIC Ha pEeIIeHHUEe 3a/1a4d U MOAepKaHue OJaroenaTeIbHOCTH O0IEHMS;

® CONOCTaBISTH CBOM CYXJIEHUS C CYXKICHUSMH JpPYyTrUX YYacTHUKOB JHUAJOra,
oOHapyXUBaTh pa3In4yKe U CXOJCTBO MO3UIHII;

® BBIPAXKATh CBOIO TOYKY 3PCHHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;



nyOJIMYHO  TPEACTABIATh  PE3yAbTaThl  BBIMOJHEHHOTO  (PU3UYECKOTO0  OMbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHUMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U MHANBUYAIbHON pabOThI IpU
pELICHNH KOHKPETHON (PU3NUECKOH MPOOIeMBI;

NPUHUMATh [ETM COBMECTHOW JEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHKECHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pabOThI, AOCTUTas KAauYeCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YICHAMHU KOMaHIbI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIIMIA MPOIYKT MO KPUTEPUSIM, CAMOCTOSITEIHHO
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JeiCcTBUS

Camoopranusauus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX JIsl PeIICHUS
buznyecKuX 3HAHMUIA;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
MNPUHITHE PELICHUS B TPYIIE, MPUHATHE PELIICHUH TPYIIIOii);

CaMOCTOSITEIIbHO COCTABJISITh ANTOPUTM peEIIeHUs (U3MYECKON 3aJauu WM TUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUIMXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATH MpeAiaraéMble BApUAHTHI PELICHUM;

JenaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IjiaH €€ U3MEHEHNS,

OOBSICHATH PUUMHBI TOCTUKEHUS (HEAOCTHKEHHS) pe3yJbTaToOB JIEATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PHU3HUUECKOTO
UCCJIEIOBaHMSI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYIOro YeloBeKa B XOJE CIOpa WM JUCKYCCUU Ha HAyYHYIO
TE€MY, [IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peuieHUuH (QU3NYECKUX 3aJad Wi B
YTBEPKJICHHUSIX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYToro.

HHPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenuss B 7 Kjacce mpeIMeTHbIE pe3ybTaTbl HA 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

HNUCIIOJIBb30BAaTh ITOHATHUA. q)HSI/I‘IeCKI/Ie U XHUMHYCCKUE ABJICHUI, Ha6J'IIOI[eHI/Ie,
BKCHepI/IMeHT, MOJ€CJIb, TUIIOTE3a, CANHUIIBI q)HBI/IquKI/IX BCJIIMYHUH, aTOM, MOJ'IeKy.]'Ia,
arperatHble COCTOSIHHS BellecTBa (TBEpAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUIECKOe
JIBUKCHHE  (paBHOMEPHOE, HEpaBHOMEPHOE, NPSIMOJMHEHHOE),  TpPaeKTOpHs,
paBHOAEWCTByIOIast cuia, aedopmarus (ynpyrasi, IUIAaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

paznuyath siBreHus (aud¢y3us, TEII0BOE IBUKEHHUE YaCTUILl BELIECTBA, PABHOMEPHOE
JBHXXCHHUC, HepaBHOMepHOe JBHXCHHUC, I/IHepLII/IH, BSaHMOHCﬁCTBHe TCII, paBHOBeCI/Ie
TBEPBIX TEJ C 3aKPEIUIEHHOHN OCBIO BpAIllCHUs, Tiepeada JaBlIeHUs TBEPIBIMHA TEIIAMH,
XKHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JMAaBlieHHE, IUIaBaHUE TeJ, NPEBPALICHUS



MEXAHUUYECKOM HEPIUN) MO ONHMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4yMcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IU4YHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPUPOAE, NEHUCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BIMAHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
pBIYary B TEJE YEeIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUMH;

OIMCHIBATh U3YYECHHBIC CBOMCTBA TeN U (PU3MUECKHUE SBJICHUS, UCIOIB3Yys (PU3UIECKUE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIA YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUJIa TPEHUsI, AaBleHHe (TBEPAOTO
TeNa, >KUJKOCTH, Ta3a), BBHITAIKMBAIOLIAs CHJIAa, MEXaHW4ecKkas paboTa, MOLIHOCTD,
IUIEYO CUJIBI, MOMEHT CHJIbI, KO3((ULIMEHT TNONe3HOro JeMCcTBUS MEXaHHU3MOB,
KMHETHYeCcKass UM NOTEHLHUalbHAsl 3HEPIusi), MpU OINUCAHUU NPAaBUIBHO TPAKTOBATh
(bu3nuecKnii CMbICT UCIOIb3yEMbIX BEIMUYUH, UX 0003HAUEHUS U €TUHULIBI (PU3NIECKUX
BEJIMYMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIHYHHY C
JPYTUMH BEJIUYMHAMH, CTPOMTh IpadUKHd H3YyYEHHBIX 3aBUCUMOCTEH (u3nueckux
BEJIMYUH;

XapaKkTepu30BaTh CBOWCTBA Tell, (pU3HUECcKue ABICHUS U IPOLIECCH, HCIOb3Ys MpaBUIIa
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30JI0TO€ TPABWIO» MEXaHUKH, 3aKOH
COXpPaHEHMsI MEXaHMYECKOW SHEpruM, NPH 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allACHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSICHATD (PU3HUECKHUE SBIECHUS, IPOLIECCHl M CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallull  NIPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYMHHO-
-CJI€/ICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHNE U3 |—2 TOrMYecKuX 1IaroB ¢ onopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBA (PU3MUECKUX SABJIECHUHM, (U3MYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3aauyd B 1-2 J1eicTBHA, HCHOIB3yAd 3aKOHBI U (POPMYIIBL,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1aul 3alUChIBATh
KpaTKOE YCJIOBHE, IMOJACTaBIATh (hU3MUECKHE BEIUYMHBI B (OPMYJBl U NPOBOJIUTH
pacuy€Tbl, HAXOAWUTh CIIPABOYHbIE [aHHbIE, HEOOXOAWMBIE JJIs peIIeHUs 3ajad,
OLICHUBATh PEAIMCTUYHOCTH MOTYYEHHON (PU3MUECKOM BETNUNHBL;

pacrio3HaBaTrhb MpoOJIeMbl, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONHMCAHUU HCCIIECAOBAHUS BBIJICIATh IPOBEPSIEMOE IMPEAINONIOKEHHE (TUIOTE3Y),
pa3ianyaTh ¥ UHTEPHPETUPOBATH MOJYYEHHBIH pe3ynbTaT, HAXOAUTh OLIMOKU B XOJ€
OIBITA, JIENATh BBIBOJIBI 110 €70 PE3YJIbTaTaM;

IIPOBOJAMTH ONBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMyaHpoBaTh MPOBEpPSEMbIE MPEANONIOKEHHS, cOOUpaThb YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYTUPOBATH BHIBOIBI;
BBITMOJHATH NPSIMbIE U3MEPEHMS PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIIepaTypbl C MCIOIb30BAaHUEM AHAJOTOBBIX U LU(POBBIX NMPUOOPOB, 3aHCHIBATH
MOoKa3aHUs TPUOOPOB C YIETOM 3aJaHHON a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYILIETOCS
TeNna OT BPEMEHH [IBHKEHHS TeEJla, CHIIBI TPEHUS CKOJIBKEHUS OT Beca Tejd, KayecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLIaIu
CONIPUKOCHOBEHHMSI TEJI, CWJIbl YNIPYTOCTH OT YIJIMHCHMS IPYXKUHBI, BBITAJIKUBAIOLIECH
CHIIBI OT 00bEMa TOTPYKEHHOHM 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOHMHBI, Ha KOTOPYIO IOTPYKEHO TEJo,



YCIIOBUI TJIaBaHUS TEJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAaHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys MPeIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOIY4YCHHON
3aBUCUMOCTH (PM3NYECKUX BEIMUYUH B BUJIE IIPEAJIOKEHHBIX TaOIuUI U rpauKOB, 1€1aTh
BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEA0BAHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, CUila TPEHUs CKOJIBKEHHMs, [aBICHUE BO3J1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTBYIOIAs Ha IOIPYKEHHOE B IKUAKOCTH TEJO,
KO3 PHUIMEHT TOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
UHCTPYKLIMU: IIPU BBINOJIHEHUH U3MEPEHUH COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYKCIIATH 3HAYEHUE UCKOMOU BEJIMYUHBIL;

coOuoaTh MpaBWJa TEXHUKM 0€30MacHOCTH Mpu paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY Ibl, OapOMETp, pblyar, MOJABUKHBIN U
HETO/ABIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapaKTepu30BaTh HNPUHLMUIBI JIEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpOM Ha WX ONMCAaHUA (B TOM 4MCIE: MOAUIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM INPEcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCTONb3ysl 3HAHUS O CBOWCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIC
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OOecreueHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YyCTpoicTBamu,
COXpaHEHMsI 370pPOBbsi M COONIIOJIGHHS HOPM OSKOJOTHYECKOrO TIOBEIACHHS B
OKpYXKarolleu cpee;

OCYIIECTBIISAITh OTOOp HMCTOYHUKOB HHGpopManuu B VHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUNA U ITyTEM CPaBHEHUS
Pa3INYHBIX UCTOYHUKOB BBIACIATH HH(POPMALIHIO, KOTOpast SBJISETCS MPOTUBOPEUNBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISPHYIO JIUTEPATYPY
(bU3MUecKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BIaleTh
npuéMaMyd KOHCIIEKTHPOBAHMSI TEKCTa, INpeoOpa3zoBaHUs HHGOpMAlUU U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHChMEHHBIE M YCTHBIE COOOIIECHUsI HAa OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4eckoro copepkaHusi, B TOM YHUCJIe MyOJIMYHO J1eNaTh
KpaTKue COOOIIEHHSI O pe3yibTaTax MPOEKTOB WM Y4eOHBIX HCCIEI0BaHUMN, TPH ATOM
IPaMOTHO HUCHOJb30BAaTh HM3YyYCHHbIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
CONPOBOXAATh BBICTYIIJIEHUE IIPE3EHTALNEH;

IPY BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAaHUM pacrpenenirTbh 005S3aHHOCTH B
IpyNIE B COOTBETCTBUHM C ITOCTABJIEHHBIMHU 3a/1adyaMH, CIEAUTH 3a BBIIIOJIHEHNUEM IUIaHA
NeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJAECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILUX.

K xonmy oOyueHust B 8 Kjacce mpeIMeTHBIE pPe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJl, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Telna,
HACBIILICHHBI U HEHACBILEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPECHHS S
SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUYECKHUI 3apsl, dJIEKTPUIECKOE
IoJie, MpOBOAHUKHU U JUBJICKTPUKH, MOCTOSHHBIN BHGKTpI/I‘{eCKI/Iﬁ TOK, MaroHuTHOC I10JIC,



pa3iauuaTth SIBIEHUA (TEIJIOBOE pACIIMpPEHHE W CXKaTHE, TEIUIoNepenada, TEMJoBOe
paBHOBECHE, CMAauMBaHME, KalWUIAPHBIE SBJICHMs, HCIApEHUE, KOHICHCALMs,
IIJIaBJICHUE, Kpuctajm3anuss  (OTBEpJEBaHuUE), KHAIIEHUE,  Temlonepenaya
(TEerUIONpPOBOJHOCTb, KOHBEKLIMSA, W3IYy4YEHHE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3apsioB, ACUCTBUSA DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE
MarHuToB, JACUCTBHE MarHUTHOIO IOJIA HA NPOBOAHHMK C TOKOM, JJIEKTPOMAarHWUTHAas
UHAYKLMS) II0 ONMCAHUI0O UX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUHN B OKPY)KAIOILIEM MHpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIApHBIE SIBICHHUS B IPUPOAC, KpPUCTAUIbl B mpupone, usinydenue ConHua,
3aMep3aHue BOAOEMOB, MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUECKHUE ABJICHUS B aTMOC(epe, HIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noste 3emuin, Jpeiid MoJIF0COB, POJIb MATHUTHOTO MOJIS JUI XKU3HU Ha 3eMile, MOJISIPHOE
CUSIHME, TPH 3TOM IE€PEBOAMUTH IPAKTHUUECKYIO 3aJadyy B Yy4eOHYI0, BBIJICIATh
CyIIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA TeN U (PU3HUECKUE SABJICHUS, UCHOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIVIOEMKOCTh ~ BEIECTBA, YyJENbHAs TEIUIOTA IUIABJICHUSA, YACIbHAs TEIIOTa
napooOpa3oBaHUs, ylelbHas TEIUIOTa CrOpaHMs TOIUIMBA, KO3(D(PHULIMEHT MOJE3HOrO
JICMCTBHS TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BIIAXKHOCTb BO3/yXa, DJIEKTPUYECKHUU
3apsj, CHJIa TOKa, JIEKTPUYECKOE HANPSYKEHUE, COITPOTUBIICHUE IIPOBOAHMKA, YEIBHOE
COINPOTUBIIEHUE BEUIECTBA, pab0Ta U MOILHOCTb 3JIEKTPUUECKOT0 TOKA), IPU ONHUCAHUU
IPaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCHOJIb3YyEMBIX BEJIIMYMH, 0003HAYECHHUS U
€AMHMLBI (U3NYECKUX BEIUYMH, HAXOAUTh (OPMysbl, CBS3BIBAIOLIUE JIAHHYIO
(GU3NUeCKyl0 BEIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpa(UKH H3yuEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKHE SBJIEHUS U NPOLECCHl, HCMOIb3Ys
OCHOBHBIE IIOJIOXKCHHUS MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOCHHUS BEILECTBA,
MPUHLINII CYTIEPIO3UIIMH MT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /1151 yyacTKa LienHd, 3aKoH J[xoynsa—JIeHna, 3aKoH COXpaHEeHUsl JHEPTUH, IIPU
3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alUCBIBATh €r0 MaTeMaTHYECKOE
BBIPAKECHHUE;

OO0BSACHATH (PU3MUECKHE TMPOIECCHl U CBOICTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalun MIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIAATH
NPUYHHHO-CJIEICTBEHHBIE CBS3M, CTPOUTh OOBSCHEHHE M3 |—2 JIOrMYECKUX LIaroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2—3 JEHCTBUSA, HCIOJB3YS 3aKOHBI U (OPMYJIBL,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/Ja4ul 3aIIUChIBATh
KpaTKoe YCIIOBHE, BBIBIATH HEJIOCTATOK JaHHBIX JJS PELIeHHs 3a7ayd, BbIOMpPATh
3aKOHBI U (POPMYIIbI, HEOOXOIMMBIE /1JIsl €€ pelIeHHs], TPOBOIUTE PAacU€Thl U CPAaBHUBATh
MOJy4eHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMBbl, KOTOPHIE MOKHO PELIUTh IIPH MOMOIIH (GU3UYECKUX METOJIOB,
UCIIOJIb3Ysl OIHMCAaHUE HCCIECJOBAHMS, BBIACIATH IPOBEPSAEMOE IPEAINIOIOKCHHE,
OLICHUBATH [IPAaBUIILHOCTH NIOPsAJIKA IIPOBEICHUS UCCIEA0BAHMS, 1EJIaTh BEIBOBL;
IPOBOJUTH ONBITHI IO HAOIIOJAEHUIO (PU3MUECKUX SBICHUN WIH (PU3HYECKHX CBOMCTB
Tesl (KalWUISIPHBbIE SIBJICHMs, 3aBUCHUMOCTb JIaBJIEHUS BO3AyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IIPOLECCa OCThIBAHUS U HATPEBAHUS IIPU U3JIyUYEHUH OT LBETA
U3Iydaome (IomIomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT



TEMIEPATYPbl JKUIAKOCTM U IUIOIIAAUM €€ IOBEPXHOCTH, DJIEKTpU3alus Tel WU
B3aUMO/JICIICTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEHUCTBHE MOCTOSHHBIX MarHUTOB,
BU3YalM3al1sl MArHUTHBIX 110JI€H MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MO
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUTATEIs
MOCTOSIHHOTO TOKa): (hOpMyIHpOBaTh TMPOBEPSEMBIE MPEANOI0KEHUsA, COOMPATh
YCTAHOBKY M3 IPEUIOKEHHOI'O0  00OpyHOBaHMs, OIUCBHIBaTh XOJA OIBITa U
(bOopMyITUPOBATH BHIBOJIBI;

BBINOJIHATH NPSIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXHOCTH BO3/1YyXa,
CHJIBI TOKa, HANpPSHKEHUS C HUCIOJIb30BAHWEM AHAIOTOBBIX NPHOOPOB U JAaTYMKOB
(Gu3n4ecKux BEIMYUH, CPAaBHUBATh pPE3Yy/lbTaThl H3MEPEHUH ¢ Y4€TOM 3aJaHHOM
a0COJIIOTHOW MTOTPEIIHOCTH;

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM NPSAMBIX M3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHUS MPOBOAHHUKA OT
€ro JUIMHBI, IJIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIbHOIO CONPOTUBIIEHUS BELECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha TPOBO/IHUKE,
UCCJIEIOBAaHHUE TI0CJIEI0BATEIbHOTO U MApajUIeIbHOTO COEJUHEHUM MPOBOJHUKOB):
IUIAHUPOBATh UCCIIE0BaHUE, cOOUPAaTh YCTAHOBKY M BBIIOJHATH U3MEpPEHUs, Cleays
IPEJIOKEHHOMY IIaHy, (PMKCUPOBATh PE3yJIbTAThl IOJIYYEHHON 3aBUCUMOCTU B BUJE
TaOJIuI U TpadUKOB, AETaTh BBIBOABI 10 pe3yJbTaTaM HCCIIeI0BaHUS;

NPOBOJUTh KOCBEHHBIE M3MEPEHUs (U3UYECKUX BEIMUYUH (yIelbHAs TEIIOEMKOCTD
BEIIECTBA, CONPOTUBJICHUE MIPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHOW UHCTPYKLUU, U BBIYUCIISATH 3HAUEHNUE BEIUUNHBI,

coOmoiaTh TMpaBWJa TEXHUKM O€30MacHOCTH IpH paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEM;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € ONOpPOM HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMAa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK AIIEKTPUUYECKON
SHEpPruM, HIIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTeIbHbIE SJIEKTPONPHUOOPHI
(mpuMepBl), SJEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHuT, 3JIEKTPOJBUIrATENb
MIOCTOSIHHOTO TOKA), HWCIOJIb3YS 3HaHUSA O CBOMCTBaX (U3MUECKUX SBJICHUH U
HEo0XoiuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCTbIE TEXHUYECKHUE YCTPONCTBA U W3MEPHUTENbHbIE MPHUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUIaTEIb BHYTPEHHEIO CTOPaHHUs, JIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBbI 3JIEKTPUYECKUX IIeTel ¢ MOCie0BaTeIbHBIM U MapalljieIbHbIM COEAMHEHUEM
HIIEMEHTOB, pa3nyas yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX IIeTIeH;
OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpUMeEpax) NPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHUM B MOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH TNpH OOpalleHud ¢ OpudopaMH M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleH cpese;

OCYIIECTBIISAThH MOMCK HHpOopMauu pusndeckoro coaepxanus B UntepHere, Ha OCHOBE
UMEIOUINXCA 3HAaHUNW M NMYTEM CPaBHEHMS JOMOJIHHUTEIbHBIX MCTOYHHKOB BBIIEIATH
UHPOPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IIPH BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPy
($u3nUeCKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALUU U3 OIHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;



co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIEe
nyOIMYHO  IPEJCTaBISITH  PE3yJAbTaTbl MPOEKTHOW WM  HCCIEN0BATENIbCKON
JeSITeIbHOCTH, MIPU 3TOM IPAaMOTHO HMCIIOJIb30BaTh U3YyYCHHbIM MOHATHHMHBIA amnmapat
Kypca (pHU3MKH, COMPOBOXIATh BHICTYINICHHE MTPE3CHTAIHCH;

IOpU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB W MCCIEIOBAHUN (PU3UUECKUX IPOLIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABICHHBIMM 3ajjayaMH,
CIIEIUTh 32 BBIOJIHEHHEM IUIaHA JCHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLIEHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TIPYNIbI, BBICTPAUBaTh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K konny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEIIbHOCTh MEXaHMYECKOTo JABMKeHHUs, nedopMmarus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEperpy3ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tena, paBHOBECHE,
MeXaHWYeCKne Kone0aHus ©  BOJHBI, 3BYK, HWHOQPa3BYK M  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JIEKTPOMAarHUTHBIX BOJH, CBET, OIU30PYKOCTHh U
JATbHO30PKOCTh, CIIEKTPBl HUCITYCKaHWsI M IOTJIOMICHUs, anbga-, Oera- U Tramma-
U3ITy4eHUSs], U30TOIBL, SiACpHAs YPHEPTEeTHKA,

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE TaJIEHUE TeJl, pABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJECHCTBUE TeEl, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBUJKEHUE (3aTyXalolllie M BBIHY)KJIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE€ JBW)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE PACIPOCTPAHEHHUE,
OTpaXeHHE U MPEIOMIIEHHE CBETA, MIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JINHEWYATOT O CIIEKTPa U3JIY4YEHHUS ) 110
ONMCAHUIO UX XaPAKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIHNX JaHHOE
(buznyecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUHN B OKpYKaroleM Mupe (B
TOM 4YHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHeyHOM cuCcTeMBl, PEaKTUBHOE JBUKEHHE KUBBIX OpraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, ILyHaMH, 3XO, I[BE€Ta Tel,
ONTUYECKHWE SBJIEHUS B  TMpHpojAe, OHOJOrMYecKoe JeHCTBHE  BUAMMOIO,
yIbTPapUOIETOBOTO M PEHTTEHOBCKOTO H3JIYUYE€HUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢doH, KOCMHYECKHE JIy4H, PpaAHUOAKTUBHOE H3IYYEHHE NPUPOJIHBIX MHUHEPAJIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIyYEHH HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bU3UYECKUX SIBICHUN;

ONKCHIBATh U3yUYEHHbIE CBOMCTBA T€ U (PU3NYECKUE ABJICHUS, UCIONb3Yys (U3HUECKUe
BEITMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBHKCHHH,
YCKOpEHUE, NMEpPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YINPYrOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CWJIBI, MEXaHW4ecKasi paboTa U MOIIHOCTb, MMOTCHIIUATBHAS HEPTHS TeJa, MOJIHITOTO
HaJ| IOBEPXHOCTHIO 3€MJIM, IOTCHIIMAIBHAS SHEPTUSI CKATOW MPYKUHBI, KHHETHYECKas
SHEPrus, MOJHAS MEXaHUUYECKask YHEPTHsl, IEPHOJ] U YacTOTa KOJIeOaHUM, IITUHA BOJTHBI,
TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPEIOMIICHUS CPEbI),
[P OMKCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCTOIh3YEMbIX BEIUYHH,
0003Ha4YeHHs] U €AUHULIBI (PU3UUECKUX BEIMYUH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE



JAHHYIO (PM3UYECKYIO BETUYMHY C IPYTHMHU BETMUYNHAMHM, CTPOUTH TPapUKH U3 y4EeHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HMPUHLMII CYNEPIO3ULUU CHI,
NPUHIUI OTHOCUTENBHOCTHU [ anuiesi, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCa,
3aKOHBl OTPa)KE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MacCOBOTO YUCEI IPHU SJIEPHBIX PEAKIHSX, IPU TOM JAaBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHa U 3aIIMChIBaTh €0 MaTeMaTUYECKOE BbIPA)KEHUE;

OOBSICHATH (PU3MYECKHE TMPOLECCH M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyallUldi  NPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHMHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3y4eHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIE 3a1a4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3Y
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIHM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIH
M30BITOYHBIE JTaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIE IS PEIICHHS,
OPOBOJIUTH PAcUY€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3UYECKON BEJIMYUHBL;

pacrio3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh IPU MTOMOIIN (PU3MUECKUX METOJIOB,
UCMONb3Yysl OINHUCAaHHWE MCCIEOBaHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA NPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHUPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB;

MIPOBOJUTH OMBITHI N0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydyeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHMsI SHEPTuH, 3aBUCUMOCTD
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTH OT aMIUTUTYbI MAJIBIX KOJIeOaHHUH, MPSIMOJIMHEHHOE pacipOCTpaHEeHNE
CBETa, pa3jioKeHue OesIoro CBeTa B CHEKTP, U3yUEeHUE CBOMCTB M300pakeHHUs B TNIOCKOM
3epKajie U CBOWCTB HM300pa)keHUs TMpeAMeTa B coOuparomiei JIuH3e, HaOIIoACHUE
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpyJOBaHUs, OMHCHIBATH XOJ OMbITA WU €O
pe3yiabTaThl, GOPMYIUPOBATH BBIBOBI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 NPSIMBIX W3MEPEHHH, ONpENeNss CpeaHee
3HaYeHHe H3MepsaeMoil BeNUYUHBI ((POKYCHOE pacCTOsIHHME CcOOUparoe JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

IIPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIMYHMH C HCIOJIH30BAHUEM
NPSMBIX H3MEPEHHUH (3aBUCUMOCTB ITyTH OT BPEMEHH TTPH PABHOYCKOPEHHOM JIBUKCHUN
0€e3 HauaJIbHOM CKOPOCTH, MepHoia KojaeOaHU MaTeMaTHYeCKOr0 MasiTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPa)KE€HUS CBETa OT yIJia MaJieHus U yrja NpeioMIICHHUsS OT
yIila MajieHus): MJIaHUPOBaTh HMCCIEIO0BaHHUE, CAMOCTOSTEIBLHO COOMpATh YCTaHOBKY,
(UKCUPOBATh pPe3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NYECKHUX BEIWYHH B BHUJIC
TaOIUI U TpaUKOB, AeTaTh BBHIBOABI 110 pe3yJIbTaTaM HCCIeIOBAHHUS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOHOIO MaeHHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHs] CKOJIBKEHHUS, MeXaHHuecKkass pabora u
MOIIHOCTb, YaCTOTA U IEPHOA KOJIeOaHUH MaTeMaTHYECKOT0 U IPYKUHHOT'O MasiTHUKOB,
ONTHYECKas Ccuja coOuparomel JHH3BI, pPaJuOAKTUBHBIN (OH): TUIAHUPOBATH
U3MEpPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH H3MEPEHUs,
ClIeys MPeUI0KEHHOM HHCTPYKIIUH, BBIYUCIIATH 3HaUEHUE BETMYMHBI U aHAIM3UPOBATh
HOJIy4EeHHBIE PE3YNbTaThl C YUETOM 33JJaHHOM NMOTPEIHOCTH U3MEPEHNUH;



e coOmonaTh TMpaBWa TEXHUKH O€30mMacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
00opyI0BaHUEM;

® pa3InM4aTh OCHOBHBIC TNMPHU3HAKK H3YUYEHHBIX (U3NUYECKUX MOJENeil: MaTepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IUTaHEeTapHasi MOZEIIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTI'O S1pa;

® XapakTepu3OBaTh MPUHIUMBI JEHCTBHS W3YYEHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOI Ha UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU [10JIOKEHHUS,
pacCTOAHUS U YCKOPEHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarnnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), wucrosnb3ysd 3HaHUSA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® CIIOJIB30BAaTh CXEMbl U CXEMATHYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPH PEHICHUH y4eOHO--
IPAaKTUYECKUX 3aJlay, ONTUYECKUE CXEMbI JJIS MOCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMAIMIO O MPUMEPax) MPAKTUYECKOIO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJHEBHOW XM3HM A obOecredeHus
0e30MacHOCTH NIpU OOpalleHUH ¢ HpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbsi M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpYKarolleH cpese;

® OCYILECTBJIATH IOMCK HHpOpMauuu (uznyeckoro coxepxkanuss B HMHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAaXOOUTh IYTH OIpPEAEICHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

® 1ICIIOJIb30BATh MPHU BBHIOJHEHUHU YUE€OHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JIMTEPATYPY
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BIaleTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALUM M3 OJHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

e C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE MH(OPMAIIH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAaHUS, NyOIMYHO MPENCTaBIATh
pe3yJIbTaThl MPOEKTHOW WJIM MCCIIEN0BATENIBCKON IEATENbHOCTH, TP 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.

Buabl u ¢opmMbl Tekylero KOHTPOJIA, MPOMEKYTOYHOH aTTeCTAlMU, MTOrOBOM
aTTecTaluu.

— ycTHbIe (YCTHBII OTBET Ha ITOCTABJICHHBINA BOIIPOC, pa3BEPHYTHIN OTBET 110 33JaHHOH Teme,
3alUTa IPOeKTa U Jp.);

— TNHCbMEHHbIE (TUCHMEHHOE BBIMOJIHEHHE TPEHUPOBOYHBIX YINPAXKHEHHUH, MPAKTUYECKHX
paboT, BBINOJHEHHWE CaMOCTOSTENbHON pabOThl, MHUCbMEHHOW MPOBEPOUYHOI pPaloOTHI,
KOHTPOJILHOM paboThI, TECTOB U JIp.);

IIpome:xxyTouHasi aTTecTamusi TPOBOAUTCS B (opMEe TECTOBOM, 3a4ETHOM, KOHTPOJIBHOU
paboTHI.

HroroBas arrecrauus — B 7-9 knacce B popme TecTUpOBaHUS, KOHTPOJIBHONU PabOTHI



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
pecypchl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
1.1 dusuka - HayKa 0 IIPUPOE 2 bubmaorexa LIOK
: yKka O HpHpOA https://m.edso0.ru/7f416194
bubnunoreka LIOK
1.2 PU3UCCKHC BENMIMHEI 2 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEBIN METOT ITO3HAHUS 2 Bubmorexa LIOK
' i 8 https://m.edso00.ru/7f416194
Utoro no pazneny 6
Pa3znen 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHMH BelleCTBA
2.1 Crpoenne BelecTsa 1 bubmiorexa LJOK
' ™ m https://m.edsoo.ru/7f416194
29 JIBM>XKeHUEe U B3aUMOJICICTBUE YaCTHIL 5 bubnuoreka [{OK
' BEIECTBA https://m.edso00.ru/7f416194
2.3 ArperaTHbBIE COCTOSHHUS BEIIECTBA 2 bubmiorexa LJOK
' p B https://m.edso0o.ru/7f416194
Uroro no pazaeny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tejl
but6mmorexa [IOK
https://m.edso00.ru/7f416194
3.1 MexaHUUECKOE OBUKEHUE 3 http://school-

collection.edu.ru/
https://resh.edu.ru/

https://uchi.ru/



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

3.2

3.3

I/IHepHI/Iﬂ, Macca, IJIOTHOCTb

Cuia. Buner cun

14

bub6nmoreka [IOK
https://m.edsoo.ru/7f416194
http://school-
collection.edu.ru/
https://resh.edu.ru/

bubnunoreka LIOK
https://m.edsoo.ru/7f416194
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

Hroro no pasneny

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

4.1

Masnenue. llepenaya naBineHus TBEPABIMUA
TeJIaMHU, KUAKOCTIMHU U Ta3aMH

21

bubnunoreka LIOK
https://m.edsoo.ru/7f416194
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

4.2

4.3

JlaBieHue KuIKOCTH

ATMmoc(epHoe naBiieHue

bubnuoreka [{OK
https://m.edso0.ru/7f416194
http://school-
collection.edu.ru/
https://resh.edu.ru/

bubmuoreka [{OK
https://m.edsoo0.ru/7f416194
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/



https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

4.4

JleiicTBHE KUAKOCTU U Ta3a HA OTPYKEHHOE
B HUX TEJIO

Hroro no pazneny

21

bub6nmoreka [IOK
https://m.edsoo.ru/7f416194
http://school-
collection.edu.ru/
https://resh.edu.ru/

https://uchi.ru/

Pa3znesa 5. PaGora u MOIIHOCTb. DHEePrus

5.1

5.2

Pabora 1 MoIHOCTH

HpOCTHe MCXaHHU3MbI

bubnuoreka [IOK
https://m.edsoo0.ru/7f416194
http://school-
collection.edu.ru/
https://resh.edu.ru/

bubnunoreka LIOK
https://m.edsoo.ru/7f416194
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

5.3

Mexannyeckas SJHeprus

Hroro no pazneny

12

bubnuoreka [{OK
https://m.edso0.ru/7f416194
http://school-
collection.edu.ru/
https://resh.edu.ru/

https://uchi.ru/

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

8 KJIACC

Ne ni/n

Pa3zpea 1.

11

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

TemioBble sIBJIeHHS

CTpoeHue U CBOMCTBA BEILIECTBA

KoaudecTBO 4acoB

Bcero

DJIEKTPOHHbBIE
(undgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

bubnunorexa LIOK
https://m.edsoo.ru/7f4181ce
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

1.2

TenoBsle mpoueccsl

Hroro no pasneny

21

28

bubmuoreka [{OK
https://m.edsoo.ru/7f4181ce
http://school-
collection.edu.ru/
https://resh.edu.ru/

https://uchi.ru/

Paznen 2.

3J1€KTpI/I‘IeCKI/Ie U MAarHuTHbBIC ABJICHUSA

2.1

DneKTpuuecKkue 3apsaabl. 3apsHDKeHHbIE Tela
U UX B3aUMOJICHCTBHE

bu6mmoteka IIOK
https://m.edsoo.ru/7f4181ce
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

2.2

IToCTOSIHHBIN 2IEKTPUYECKUN TOK

20

bubmuoreka [{OK
https://m.edsoo.ru/7f4181ce

http://school-
collection.edu.ru/
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https://resh.edu.ru/

https://uchi.ru/
bubnunorexa LIOK
https://m.edsoo.ru/7f4181ce

http://school-

2.3 MarsauTtHeble SBJIEHUSA 6 -
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
bub6nmoreka [IOK
https://m.edsoo.ru/7f4181ce
http://school-

2.4 DNeKTpOMarHuTHasE UHIYKITUS 4 collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

Utoro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 KJIACC

Ne ni/n

Pa3zpea 1.

11

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

MexaHudeckue siBJeHHs

MexaHn4ecKoe IBHKCHHUE U CITIOCOOBI €ro
OIMIKMCaHUuA

KoaudecTBO 4acoB

Bcero

10

DJIEKTPOHHbBIE
(undgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

bubnunorexa LIOK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

1.2

13

BzaumoaericTtBue Tei

3aKOHBI COXpPAaHCHUA

Hroro no pazneny

Pazpgea 2.

Mexannueckune K0J1e0aHNsA U BOJHbI

20

10

40

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

bu6nmorexa LIOK
https://m.edsoo.ru/7f41a4a6

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://uchi.ru/

2.1

Mexannueckue KoneOaHus

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6

http://school-
collection.edu.ru/
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2.2

MexaHuueckne BOJIHBI. 3BYK

https://resh.edu.ru/

bubnunorexa LIOK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

Hroro no pasneny

Paznen 3. 3HeKTp0MaFHI/ITHOC moJi€ ! 3JICKTPOMAIHUTHBIC BOJIHBI

3.1

DIIEKTPOMArHUTHOE MOJIE U
AJIEKTPOMATrHUTHBIE BOJTHBI

15

bubnunoreka LIOK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

Hroro no pazneny

Pa3nen 4. CBeToBbIe ABJICHUA

4.1

3aKOHBI pacnpoCTpaHCHUs CBETa

bu6mmoteka IIOK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

4.2

JIuH3b1 U onTUYECKUE TPUOOPHI

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

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://uchi.ru/
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4.3

Paznosxenue Oejioro cBeTa B CIICKTp

Hroro no pazneny

15

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru/
https://resh.edu.ru/

https://uchi.ru/

Paznen 5. KBanroBble siBJIeHUSA

5.1

5.2

I/ICHYCKaHI/Ie U IIOTJIOMICHHUEC CBE€TA aTOMOM

CTpOCHI/Ie AaTOMHOTO sAapa

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru/
https://resh.edu.ru/

bubnunoreka LIOK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

5.3

S nepHble peakuu

Hroro no pazneny

17

bubnuoreka [{OK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru/
https://resh.edu.ru/

https://uchi.ru/

Pa3nea 6. IloBTopuTe1bHO-0000 1AM MOAYJIb

6.1

[ToBTOpeHme u 0000IIEHNE CONEePKAHUS
Kypca pusmku 3a 7-9 xnacc

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
http://school-
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collection.edu.ru/

https://resh.edu.ru/

https://uchi.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka, 7 xknacc/ [eppimkua A.B., O01mecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBemienne»

» ®dusuka, 8 kiacc/ [epeimkua A.B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marensctBo «IIpocBemienne»

» ®usuka, 9 xnacc/ [epeimkun A.B., I'yrauk E.M., O61mecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[IPODA»; Axkuroneproe oduiectBo «M3natensctBo «IIpocBemnieHue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

» Coopruk 3a1a4 1o pusuke 7-9 kinace, B.U. Jlykamuk, E.B. IBaHoBa

* Tectsl o gusuke k yueOHUKy A.B. [1€ppimkuna «Pusnka. § Kmacc»
» CamocCTOSITENIbHBIE U KOHTPOJIbHBIE pa0doThl «DPu3uka 9, JI.A. Kupuk.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

bubmuoreka [JOK

http://school-collection.edu.ru/

https://resh.edu.ru/

https://uchi.ru/

Buneoctyauiinbiii oopasoBarenbhblii Komiuieke "VideoDoska Standart" B komruiexte
[IporpammHuo-anmapaTHbIii 00pa30BaTENbHBIN KOMIUJIEKC /TSI IIKOJIBHON PaInOCTAHIIUN

ok wdE
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