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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHUs COCTaBIICHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiapTaTaM OCBOEHUS Ha 0a30BOM YPOBHE OCHOBHOMU
oOpa3oBaTenbHOI porpaMMmel, peactaBieHHbX B DI'OC OO0, a takxke ¢ yu€ToM deaepanbHOI
paboueil nporpammsl Bociiutanusa U Konuenuuu npenojgaBanus yuyeOHoro npeamera «Pusnkay.
Conmepxanne  mporpaMMbl 1o (U3MKE  HampaBlieHO  Ha  (OpMHpOBaHHE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYarOIIMXCSl M OpraHu3alMio HM3ydeHus (U3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuitk PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHHUs.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAesicHHe y4yeOHOro mMaTepuaia 1o rojam
oOyueHust (Io Kjaccam), HpeajaraeT IPUMEPHYIO IIOCIEJOBATEIbHOCTh H3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3JIaHMM paboueil mporpamMMsbl 10 y4eOHOMY IIpeIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
IOCKOJIbKY (pU3HUecKUe 3aKOHBI JIeKAT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIeCKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, NPEAOCTaBIseT Haubosee siICHble 00pa3lbl NPHUMEHEHHs HAydHOTO METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 MIaBHBIX 33Ja4 (QU3MUEcKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TPAMOTHOCTH M HHTEpeca K HayKe Yy
oOyJaromuxcs.
N3yuyenne ¢us3nku Ha 0a30BOM YpOBHE IMIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTBD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIE0BAHNUS;
® MHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MIOJIy4EHUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peamu3yrolIMX OCHOBHBIE 00I111€00pa30BaTENbHBIE IPOrPaMMBL,
yrBepxkaA€HHON pemienneM Komernn MununcrepctBa npocsemienust Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydaroluxcsi K HayYHOMY H3YYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3yueHHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (PU3UKHU JUISI pA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

® pa3BUTHE IMPEACTaBICHUN O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHOMN
JIeSATeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOH, MOATOTOBKA K JaJIbHEUIIEMY 00yUYE€HHUIO B ’TOM
HaIpaBJIECHUU.



B pamkax peamuzanmmum B smnee Ne329 mpoekta ««MemmabYM-329» - kak
WHHOBAIIMOHHBIM (opMaT MeAMaNpOCTPaHCTBA caMopealu3alud H TNpodopUeHTAINH
oOydaromuxcsi» paboTa MO OCBOCHHIO OOYYAIOIUMUCS HABBIKOB, HEOOXOAMMBIX JIJIS
pa3BuUTHsA HUGPOBBIX U Meaua KOMIIETeHUUH, OyAeT MHTErpupoBaThcs B TPaJAULIMOHHOE
OCBOCHHE y4eOHOTO MaTepuaia B X0JIe U3y4eHUs JAHHOTO y4eOHOTO IpeMeTa.

B xoxe peanuzanuu qaHHOro y4eOHOTO IpeaMera o0ydaroluecs TpuoOpeTyT HaBBIKH,
HEOOXOUMBIX JIJIs BBIOOpa chephl mpohecCHOHATLHOM NESTEIIEHOCTH U CAaMOpEaTU3alluy B
COBPEMEHHOM 00I1IeCTBE, Pa30BbIOT 0a30BbIe aKTYyalIbHbIE MPAKTUYECKUE KOMIIETCHIINH.
ByayT ucnonb30BaThes CIEAYIOMNE TEXHOIOTUU 00yUeHUsI, TO3BOJISIIOIIIE OPMUPOBATH,
pa3BUBAaTh W COBEPIICHCTBOBATH HABBIKM, HEOOXOIMMBbIE KaxIOMy oOOydaroliemycs B
COBPEMEHHOM MUpE:

- TEXHOJIOTHUS Pa3BUTHSI KPUTUYECKOTO MBIIILJICHUS;
- TEXHOJIOTHS O0y4YCHHS B COTPYAHHYECTRBE;

- TEXHOJIOTHUS MPOOIEMHOr0 00Yy4EHHUS;

- KCHC-TeXHOJIOT U,

- IPOEKTHAs TEXHOJIOTHS;

- TEXHOJIOTHSI UHTEPAKTUBHOT'O 00YUYECHUSI.

JocTmkeHnne STHX I1enedl mporpamMmbl 1o (M3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

06paSOBaHI/I$I obOecreunBaeTcs PCIICHUEM CICAYIOINX 3ada4.:

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

® [pUOOpPETCHHWE YMEHWI ONUCHIBATh W  OOBICHATH (PU3MUECKUE SIBJICHUS C
HCIIOJIb30BAHHUEM ITOJTYUYCHHBIX 3HaHHfI;

® OCBOCHHE METOJIOB PCUICHHS IPOCTEHINNX pacUu€THBIX 3a7a4 C HCIOJIb30BAHUEM
buznyecKux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

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

® OCBOCHHE TPUEMOB PabOTHI ¢ WHQOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
MH(OPMALIMI0O O COBPEMEHHBIX JOCTMKEHMSIX (U3MKH, aHau3 U KPUTUYECKOE
OIICHMBaHKE WH(OPMAIINK;

® 3HAKOMCTBO cO cepamu MpodhecCHOHATHHON AeATEIHLHOCTH, CBA3aHHBIMU C (DU3UKOH,
U COBPEMCHHBIMH TEXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXCHUAX (1)1/1314‘-1601(0171 HAayKH.

VYueOHbii mpenmer «@Pusuka» npeaMETHOW oOnactu «EcTeCTBEHHO-HAy4YHbBIC TPEIMETHI,
U3y4aeTcsl Ha yPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs B KAYECTBE 00SI3aTEILHOTO TIPEIMETa B 7—
9-x Kaccax.

W3yuenne mnpeaMera Kak YacTh NpeAMETHOW o0mactu «ECTeCTBEHHO-HAYUHBIE MPEIMETHI
OCHOBAaHO Ha MEXIPEAMETHBIX CB3SIX C mpeameramu: «Xumus», «leorpadus», «buomorusy,
«Mudopmartukay, «Maremarrka, «OCHOBBI 0€30NaCHOCTH JKU3HEACATETHHOCT U JIP.

BocnurarenabHblil MOTEHIMAT npeamMeTa «DU3nuKa PCaAIN3yCTC UCPE3:

NPUBJIEYEHHE BHUMAHUS OOY4YalONIMXCS K IEHHOCTHOMY AacleKTy H3y4aeMbIX Ha YypoKax
SBJICHUI, OpraHr3alHio PadoTHI € MOJIy4aeMOM Ha ypOKe COLMAIbHO 3HAYMMOM nHpopMarmei —
UHUIIMAPOBAHKE €€ 00CYK/IeHNS, BBICKA3bIBAHHS 00 yJalOIMMUICS CBOETO MHEHUS TI0 €€ TI0BOJLY,
BBIPA0OTKU CBOETO OTHOIIECHUS K HE;

JIEMOHCTPAIMIO OOYYAIOIMUMCSI TPUMEPOB OTBETCTBEHHOTO, T'PAXKITAHCKOTO ITOBEICHUS,
MIPOSIBJICHUS YEITOBEKOTIO0MS U TOOPOCEPIACIHOCTH, YePe3 MOA00P COOTBETCTBYIOIINX TEKCTOB
JUISL YTSHUS, 33124 JUIs peIlieHHs, TPOOJIEMHBIX CUTYalui Ui 0OCYKJICHHUS B KJIacce,



— IPUMEHEHUE Ha yPOKE UHTEPAKTUBHBIX (POPM pabOThl ¢ 00YUAIOUIMMUCS: UHTEIUIEKTYaIbHBIX
UTP, CTUMYJIMPYIOIUX [T03HABATEIbHYIO MOTUBALMIO O0YYaIOIIMXCS; TUIAaKTHUECKOr 0 TearTpa,
IJie TIOTyYEHHbIE Ha YPOKE 3HaHUsI OOBITPHIBAIOTCS B TEATPATBHBIX MOCTAHOBKAX; AUCKYCCHIA,
KOTOpBIE JAal0T 0Oy4YaroIMMCs BO3MOXKHOCTb IPHOOPECTH OIBIT BEAECHUS KOHCTPYKTHBHOIO
JIMaJIora; TPYNIOBON paboThl WK PabOTHI B Mapax, KOTOPBIE ydaT 00y4aromuXcsi KOMaH/IHON
paboTe 1 B3aMMOJICHCTBUIO € IPYTUMH 00y4YarOIIMMHUCS;

WHUIMMPOBAHNE U TIOIJICPXKKY MCCIIEI0BATENIBCKON JIEITENHHOCTA O0YJaIOMMXCsl B paMKax
peanu3alMy HUMM HHIUBUAYAIbHBIX M TPYIIOBBIX MCCIEIOBATEICKUX IPOEKTOB, YTO JAcT
00Y4JarOIMMCsI BO3MOYKHOCTh TIPUOOPECTH HABBIK CaMOCTOSITEIHOTO DEIICHUS TEOPETHYECKOM
po0OJieMbl, HaBBIK I'€HEPUPOBaHMA U O(GOPMIICHHS COOCTBEHHBIX WJIEH, HABBIK YBa)KUTEIBHOIO
OTHOILICHUS K YUy>KUM UJiesiM, 0(pOpMIIEHHBIM B paboTax Jpyrux MCcieoBaTesield, HaBbIK IMyOINYHOTO
BBICTYIUICHHS NIE€pe]l ayAUTOPUEH, apIryMEHTHPOBAHUS M OTCTaUBaHUS CBOEH TOUKH 3pEHMSI.

Ha u3yuyenue ¢usuku (0a30BBIi ypOBEHb) HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heleqo), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipeuiaraemslii B mporpamme 1o Gpu3uKe nepedeHs J1adopaTopHbIX pabOT U ONBITOB HOCUT
PEKOMEHAATENbHBI XapakTep, YYUTENb JAelacT BhIOOp MpOBEIEHHs JTa0OpaTOpHBIX padoOT H
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs, CIIUCKa HIKCIIEPUMEHTAIbHBIX
3aJJaHMii, TIPeIaraeMbIX B PaMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.

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



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

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

®usnka — Hayka o npupoje. SABnenus npupoasl. Gundeckre sBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. M3mepenue ¢uznueckux BeauuuH. Duzndeckue HpUOOPHI.
ITorpemHocTs M3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT nmpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe THUIOTe3, O0O0bsAcHeHue HabOmogaemoro spiaeHus. Onucanue
(U3NUECKUX SBICHHUIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

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

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

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenue 1EHbI IEIEHUS IKaIbl H3MEPUTEIBHOTO pUodopa.
N3mepenue paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenue Temmeparypbl IpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIIepaTyphl.
6. IlpoBemenme wmccineqOBaHUS TO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA IMIAPHKA,
MYIIEHHOTO0 FOPU30HTAJIBHO, TEM 0O0JIbIIe, YeM OO0JIbIlIe BHICOTA ITyCKa.

Pa3nea 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHMH BellecTBA.

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

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JABWKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTSIKEHHUE WU
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH M TBEPABIX
(kpucTaIIU4YecKux) Ted. B3auMoCBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HbIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
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. OnbIThl 1O HAOIIOACHUIO TETIJIOBOTO PACIIMPEHUS ra30B.

3. OmBITH M0 0OHAPYKEHUIO ACHCTBHS CHII MOJIEKYJISIPHOTO TPUTSIKEHHSL.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JIBuKeHHE. PaBHOMepHOE W HepaBHOMepHOe JBHkKeHHE. (CKOpOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBH)KEHUU. Pacy€T myTH U BpeMEHU JBUKEHUS.

SlBnenve wHepruu. 3aKOH WHEPIWHU. B3ammonaelcTBHEe TeNl Kak NpUYWHA W3MEHEHUS
CKOPOCTH JBWXKEHHUS Tel. Macca kak Mepa MHEpTHOCTH Tena. IlnotHocts BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIECTBA.
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Cwia Kak XxapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIIeHNE TATOTEHUS U CHiIa TshKecTH. Chila TSKeCTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CioxeHue cuil, HalpaBieHHBIX 110 OJHOM MPSIMOH.
PaBuopelictByromas cui. Cuna tpenus. TpeHue CKoJIbKEHU U TPeHHE MOKosi. TpeHue B mpupoie
U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHune MEXaHUUECKOTo JIBHXKEHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmtoienue n3MeHeHus: CKopocTy MpH B3aUMOJIEHCTBUU Tell.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopnue padomul u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO MABIKEHUS (LIapUKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OrmpeneneHue cpelHed CKOPOCTU CKOJBXKEHHsI Opycka WIM IIapuKa MO HaKIOHHON
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSOKEHMs (IepopMani) MpYKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHUSI OT Beca Tela U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHU qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JIaBJICHUS ra3a oT 00béMa, Temreparypsl. [lepenada napneHus TBEPABIME TEIAMU, )KUIKOCTSIMH U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTH JIAaBJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHus. 3aBHCUMOCThb
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EPHOTO JaBJICHUS.

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

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPATYpBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronmecs: CoCy/sl.

I'mppaBnnueckunii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tena Hu

IJIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBue mnaBaHWs TeN: IUIaBaHWE WM TIOTPY)KEHHE TeI B 3aBHCHUMOCTH OT
COOTHOILIEHUS TNIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Teja B BOJIe OT 00BhEMA MOTPYKEHHOU B YKUIKOCTH
YacTH Tea.

2. OrmpeneneHue BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TeENO, IMOTPYKEHHOE B
KUAKOCTb.
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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 JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
JKUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHPOBaHUE JIOAKH U OIpeaescHue eé
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi padota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0J0K, HaKJIOHHAsI JI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHne mpaBuUja paBHOBECHS pbluara K OJIOKy. «3o0yoToe mpaBmio» MmexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckas 1 noreHuuaibHas sueprus. [IpeBpaiienue o1HOro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHUKE.

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 MEXaHUYECKOU SHEPTUH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KHHETHUYECKON TEOpUHU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. ONbITbl, NOATBEP)KIAIOIIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM BemlecTBa. Kpucrammnyueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJI0XKEHUMN
MOJIEKYJISIpHO--KUHETHYeCKO Teopuu. (CmaunMBaHuWE M KalWULSIpHbIE sBIEHUS. TerioBoe
pacIIupeHne U CKaThe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHMKEHHUS YacTHII.
Buytpennss sneprust. Cnoco0bl M3MEHEHHs BHYTPEHHEH SHEpIHU: TeIUIonepeiaya U COBepIIeHne
paboTel. Buael Teronepenayn: TEMIONPOBOJHOCTh, KOHBEKLIUS, U3IyUEHHE.

KonnyecTtBo TemnoTel. YienbHass TEIMIOEMKOCTh BellecTBa. TeMIoOOMEH M TemIoBOe
paBHOBecHe. YpaBHEHHUE TeIuloBoro OanaHca. IlnaBneHue m oTBeplieBaHHE KPUCTANIMYECKUX
BEIIECTB. YenbHas TeruloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenue. YnenbHas Ttemnora mapooOpa3oBaHHsl. 3aBUCUMOCTb TeMIEpaTypbl KHUIIEHUS OT
aTMOC(EpPHOTO JaBJICHUS.

Braxxnocts Bo3myxa.

OHeprus TOoIMBa. Y IeJbHas TEIUIOTa CrOPaHMsL.

[Tpunuunsr pabotsl TemmoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. TermoBsie
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEb.

3aKOH COXpaHEeHMsI U MPEBPALEHHS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABHKEHUS.

Habmonenue nudpdysum.

Habmroienue siBieHnii cMauuBaHus U KalWUISIPHBIX SIBJICHHM.

HabmiofeHune TenaoBoro pacimpeHust Ted.

M3MeHeHHe naBiIeHMs ra3a Ipy N3MEHEHUH 00bEMa M HarpeBaHUM WIIM OXJIaXKICHUH.

agrwONE



[IpaBuna u3MepeHus TeMiepaTyphbl.
Buael Terionepenayn.
OxJtaxieHue IpyU COBEPLIEHUH PaOOTHI.
HarpeBanue npu coBepiiieHru paboThl 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 NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.
OnbITHI IO BBIpAIIMBAaHUIO KPUCTAJUIOB [TOBAPEHHOM COJIM MM caxapa.
OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaKICHUSI.
6. IlpoBepka rumoOTE3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

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

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MTPH CMENIMBAHUH XOJIOJHON U rOpsYeil BOIBI.

9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C

HarpeTbIM METaJNINYECKUM I[IUIHHIPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca uCHapeHusl.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Omnpenenenue yaeabHOM TEIIOTHI MJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MAarHUTHBIE SIBJI€HHS.

OnekTpu3anus Tell. J[Ba posa 3JeKTpruuecKuX 3apsa10B. BzanmoaencTBre 3apsyKeHHbBIX TEI.
3akoH KynoHa (3aBUCUMOCTB CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TeJl OT BEJIMYMHBI 3aps0B U
pPacCTOSTHUS MEX]Y TeJIaMH).

Onekrpuueckoe nosne. Hanpsx€HHOCTh 3nekTpuueckoro nois. [IpuHuun cynepnozunuu
AIIEKTPUYECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE).

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

ONEeKTpUYEeCKU TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouHuku
MOCTOSTHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOTO0 TOKa (TEIMJIOBOE, XMMHUYECKOe, MarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBICHHE
IIPOBOJIHHKA. Y JIEIBHOE CONPOTUBIEHHE BemecTBa. 3akoH Owma [ ydacTka LEnu.
ITocnenoBarenbHOE U MapaIENbHOE COEUHEHNE TPOBOJHUKOB.

Paborta u MoUTHOCTB 37eKTpUUEcKOro Toka. 3akoH Jlkoyns—JIenna. DnexkTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTrUuu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJ1s )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
ANEKTPUYECKOTO TOKa. [I[pMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO TokKa. Vcnonb3oBanue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPaHCIOPTE.

Oneiter  @apagnes. SIBneHue  anekTpomMarHuTHOM  wHAyKuuu. [lpaBuno  Jlenna.
OnektporedHeparop. CrocoObl TONYYCHHS JJICKTPUYECKOW DHEPruu. OIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

agrwpnE
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DneKkTpuszanus Te.

JIBa pona »neKTpUUYECKUX 3apsiIoB U B3aUMOJEHCTBUE 3apSHKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIA.

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 3JIeKTpUYECKOro HAIPSKEHHUS! BOJIBTMETPOM.

Peocrar u MarasvH cOnmpoOTHUBIIEHU.

BsanmonelicTBre MOCTOSSHHBIX MarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH pa3JICJICHHUsI MOJIOCOB MarHUTa.
MoenupoBaHre MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

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

HccnenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUU.

OnbiTel Dapagnes.

3aBUCHUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSL.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

ook wdE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITH IO HAOJIIOACHUIO STIEKTPU3AIIUH TEJT WHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JEKTPUUYECKOTO MO HA TPOBOAHUKH U IUAJIEKTPUKH.
CoOopxka u mpoBepka padOThI AMEKTPUIECKOH €M MOCTOSHHOTO TOKA.

W3mMepeHue U peryampoBaHue CUIIbl TOKA.

W3mepenue U peryImpoBaHue HAMIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILIETO Yepe3 Pe3UCTOp, OT CONPOTUBICHUS
pe3ucTopa U HalpsHKEHUs] Ha Pe3UCTOope.

OnbITel,  JIEMOHCTPUPYIOIIHE  3aBUCHUMOCTb  DJIEKTPUYECKOTO  CONPOTHUBIICHMS
NIPOBOJHUKA OT €0 JUTHHBI, IIOMIA I ITOTIEPEYHOT0 CEUSHHs U MaTepHaa.

[TpoBepka mpaBuIa CI0XKEHUS HANIPSDKEHUH MTPU MOCIE0BATEIbHOM COETMHEHNH IBYX
PEe3UCTOPOB.

[TpoBepka nmpaBuiIa /Uit CHIIBI TOKA MPU MApaIeIbHOM COSMHEHUHN PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UITYILIETO YePE3 PE3UCTOP.

OnpezneneHne MOITHOCTH JIEKTPHUUECKOTO TOKA, BBIAEIAEMON Ha Pe3UCTOpe.
HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, MAYIIETO Yepe3 JIAMITIOUKY, OT HAIPsDHKEHHS Ha
HEH.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHuTHOTO B3aUMOZECHCTBUS MIOCTOSTHHBIX MAarHUTOB.

W3ydeHre MarHUTHOTO TIOJNSl TIOCTOSIHHBIX MAarHWTOB TpU WX OOBEIUHEHWH W
pa3elIeHuN.

HccenenoBanue 1eWCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHL, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA W HAIPaBJICHHUS TOKA B KaTYIIKE.

W3yueHne 1eiicTBUS MarHUTHOTO T10JIS Ha MTPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoTsl JIEKTPOIBUTATENS.



20. Uzmepenue KI1J] snexTpoaBUraTeIbHON YCTaHOBKHU.
21. OnBITEI 1O WCCIIEIOBAHUIO SIBICHUS DJICKTPOMarHUTHOW HMHIYKIIMH: HCCIIEIOBAHHUE
U3MEHEHHUI 3HAYEeHUS M HAPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHENHOe aBMkeHHe. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMoiinHelHoe BukeHne. CBoboaHoe najnenue. OnbIThl
[Nanunes.

PaBHomepHOe ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHnun
CYNEPIIO3UIUHU CHIL.

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

Cuna TSKECTM W 3aKOH BCEMUPHOIO TSATNOTEHUS. YCKOPEHHE CBOOOJHOrO IaJEHUs.
JBuxenue mianet Bokpyr Connua. [lepBast kocmuueckasi ckopocTb. HeBecoMOCTh U eperpys3kH.

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

Umnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexannueckas padoTa U MOIIHOCTh. PaboTa cuil TshkecTH, ynmpyroctH, TpeHus. Cs3b
sHepruu u pabothl. [loTeHumanbHas SHEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrennmanpHas 3Heprus cxxaroi npyxxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTEH W TPACKTOPHUI ABIIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOIUHEHHOTO TBUYKECHUSI.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. HalGmronenue nBuKeHUs TeNa M0 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOMCXOIAINX B cucTeMe oTcuéTa «Tenexka»

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KaObuHeTa (PU3HKH.

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. HabGmroieHrne peakTHBHOTO JBUKECHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ta/ICHUH.

16. CoxpaHeHue MEXaHWYECKON SHEPTHH MIPH JBIKEHUH TEJIa 0] ICHCTBUEM TPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa JUIsi pa3roHa M JajdbHEWIIEro PaBHOMEPHOIO JBUKEHHS

[IapUKa I TEJIEKKHU.



o N

10.

11.

OmnpeneneHue CpeaHE CKOPOCTH CKOJBKEHHUS OpycKa MM JIBUKEHHUS ILapHKa I10
HAKJIOHHOM INIOCKOCTH.

OmnpeneneHnue YCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBWXKCHHMU I10 HAKJIOHHOU
IUIOCKOCTH.

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

[TpoBepka runoTe3bl: €Cliv MPH PABHOYCKOPEHHOM JIBUKEHUH 0€3 Ha4yaJIbHOW CKOPOCTH
IIyTH OTHOCATCS KaK psAJl HEUETHBIX YUCEl, TO COOTBETCTBYIOILME IPOMEKYTKH BPEMEHU
OAHMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHS OT CHJIBI HOPMallbHOI'O
JaBJICHUS.

Onpenenenue k03(pPULMEHTa TPEHUS CKOIbXKEHHUSL.

Onpenenenue KECTKOCTU NPYKUHBI.

Onpenenenue paboOThl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBWKEHMM Teja IO
I‘OpI/I3OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

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

N3yueHue 3aKoHa COXPaHEHUS SHEPTUH.

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.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM 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. Ompenenenue yacTOThl U IEpUOAa KOJEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOThl U MeproJa KoieOaHUH MPYKUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCMMOCTH TIEpHOa KoJeOaHWI TOJBEIIEHHOTO K HUTH Tpy3a OT
JUITMHBI HUTH.

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

5. IlpoBepka He3aBUCHMMOCTH NepHOAa KoJeOaHWW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb TIEpro/Ia KOJIeOaHUH PYKUHHOTO MasiTHAKA
OT Macchl I'py3a U )KECTKOCTH MPY’KUHBL.

7. W3mepeHue ycKopeHHUs! CBOOOIHOTO Ma/IeHus.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHUTHBIX BOJH. Mcrionb30BaHUE 2JEKTPOMArHUTHBIX BOJIH AJII COTOBOM

CBsI3H.

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



1. CsoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

2. BomHoBble CBOICTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

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

Pa3nen 11. CBeToBbIe sIBICHHS.

JlyueBass monenes cBera. Mcrounuku cBeta. lIpsimonuHeldHOe pacnpOoCTpaHEHUE 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 OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nyweit B muH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpPOCKONa u
Teneckona. ['na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHA. CriojkeHne CIeKTPaTbHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IIpsmonuHeiiHOE pacnpocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

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

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolen JIUH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

. [punnun neiictBus ¢oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBera B CIEKTP.

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

1. HUccnenoBaHue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOTO JIy4a OT yIiia MaJIeHus.
2. HzydeHme xapakTepUCTHK M300paKeHHUs TIpeMETa B IIIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCMMOCTH YTJia MPEJIOMIICHHS CBETOBOTO Jy4a OT yria MaJeHus Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tony4yeHnue n3o0paxeHnit C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPArOLEeH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OneIThl MO BOCHPUATHIO 1IBETA MPEIMETOB NpPU UX HAONIOJAEHWU 4Yepe3 LIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnswiTel Pesepdopaa u nmnanetapHas mojenb aroma. Moaens atoma bopa. Mcnyckanne u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagunoaktuBHOCTh. Anbda-, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas Mopens aromHoro sapa. M3oromel. PanuoaktuBHBIE mnpeBpamieHud. l[lepuop
noJtypacnaaa aTOMHBIX siJiep.

SnepHbie peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aTOMHBIX sifiep. CBs3b Macchl U SHEpruu. Peakunu cuHTtesa u aeneHus saep. MIcTouHuku sHepruu
CouHIia 1 3BE3]1.

Snepnas snepretuka. JIelicTBUS paguOaKTUBHBIX U3TyUYEHUN HA dKUBBIE OPraHU3MBbI.

Hemoncmpayuu.

1. CrexTpbl U3TY4eHUS U TIOTJIOIICHHS.

2. CrHekTpsl pa3MYHBIX TA30B.

3. Cmektp Bosopoa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.

CoNoORWN

No ok



5. Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

6. Peructpanus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuusie pabomot u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

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

dboTorpadusim).

3. H3mepeHue paanoakTHBHOTO (oOHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOPUTENBEHO--0000MIAIONNI  MOAYTh MpEAHA3HAYECH I CUCTEMATH3AlWH U
0000111eHUS TPEIMETHOTO COICP KAHUSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
buzuKe U1t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

ITpu n3ydeHnn 1aHHOTO MOAYJIS PEATTUYIOTCS U CUCTEMATU3UPYIOTCSI BUJIBI AESITEIBHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTHIXKEHHE TMPEIMETHBIX M MeTalpeIMeTHBIX
IUIAHUPYEMBIX Pe3yJlIbTaTOB OOYy4eHHUs, (OPMHPYETCS ECTeCTBEHHOHAy4Has TIPaMOTHOCTD:
OCBOEHHUE HAYYHBIX METOJIOB UCCIIEIOBAHUS SABJICHUHN PUPOIBI U TEXHUKH, OBIIAICHUE YMEHUSIMU
OOBSICHATH (PU3MUECKHUE SBICHUS, TPUMEHSS IOTYYCHHBIC 3HAHUS, PEIIaTh 33a4H, B TOM YHCIIE
KauyeCTBEHHBIE U SKCIIEPUMEHTANIbHBIE.

[IpyHIMIIANBHO AEATEIbHOCTHBIA XapaKTep JAHHOIO Pa3zelia pealn3yercs 3a C4ET TOoro,
YTO 00yYaIOIUECs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKpYXKarollel MPpUpo/ie U OBCETHEBHOM JKU3HH;

UCTIOJIb30BaTh HAYYHBIE METO/bI UCCIENOBaHUA (PU3UUECKUX SIBICHUI, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH HayYHBbIE OCHOBBI Han0oJiee BAKHBIX TIOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHH,

HalpuMep, MPaKTHUYECKOT0 UCIOJIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MPEBpALIEHHs] U COXPAHEHUSI BCEX U3BECTHBIX BUOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE 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 usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHHUE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKON (pusmueckon
HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUIN (PU3UKU;

- 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 KyJbTYPbI 310POBbS U SMOLHOHAJIBLHOIO 0JIATONOJIYYMS S

- OCO3HaHME [IEHHOCTH 0e301acHoro 0opasa )KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTH IpaBWJI 0€30I1aCHOT0 MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ JIEKTPUUYECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JIOMAIIHUX YCIOBHSIX;

- cpOpMUPOBAHHOCTH HaBbIKA pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO e
IIpaBa y Ipyroro 4eJI0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

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

- HHTEpeC K MPaKTHUECKOMY U3Y4EHUIO podeccuil, CBI3aHHbIX C (PU3NKOMH;

7) IK0I0THYECKOr0 BOCTIMTAHUA:

- OpHMEHTalMsl Ha NpUMEHEeHHEe (U3NYECKUX 3HAHUM I pelleHus 3ajad B OO0JIacTH
OKpY’KaroIlel 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 H3MEHAIOIUMCS YCJIOBHAM COLMAIBHON U MPUPOAHOM CPebl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM NPU BBHINOJIHEHWU HCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JEATEIBHOCTD;

- NMOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4HciIe (OPMYIHPOBATH HJEH,
MOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0OCO3HaHHeE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCcTH (DU3UKH,

- IUTAHUPOBAHHUE CBOETO PAa3BUTHS B PUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

- CTpeMJICHHE aHAIM3UPOBATh U BBIABIATH B3AUMOCBSI3U MPHPOJIBI, 0OIIIECTBA U SKOHOMUKH,
B TOM YHMCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;



e - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCaJIbHbIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC IEHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble Jlornyeckue AecTBUA:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SBICHUH);

® YCTAaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIUN, OCHOBAHUS AJI1 00OOIICHHUS
U CpaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B pacCMaTpUBAEMbIX (PAaKTax, TAaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

® BBIBIATh NPUYUHHO--CICACTBEHHbIC CBSI3U MPU U3Y4YeHUU (UBUYECKUX SIBICHUN U
MPOLIECCOB, JielaTh BBIBOJBI C HCIOJIb30BAHUEM JCIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEITUUNH;

® CaMOCTOSTENBHO BBIOUPATh CIIOCO0 perieHus yueOHoi hu3nueckoil 3a1auu (CpaBHEHHE
HECKOJIbKUX BapUAHTOB pEIICHHUsA, BHIOOpP HauOolee NOIXOIAIIEr0 ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3zoBble uccienoBareibckue 1eiCTBUS:

®  1ICIIOJIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS;

® [IPOBOJUTH [10 CAMOCTOSATEIBHO COCTABIIEHHOMY IJIaHY OIBIT, HECJOKHBIN (prU3nueckuii
HKCIEPUMEHT, HEOOIIBIIIOE UCCIIeI0BaHUE (PU3MUECKOTO SBICHUS;

® OIEHUBaTh Ha NIPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOJIYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENBHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yiabTaTaMm
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

® [IPOTHO3UPOBATH BO3MOKHOE JlajibHEWIIEe pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TaKXKe
BBIIBUTaTh MPEINIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® T[IPUMEHATh pPa3IMYHbIE METO/bl, HMHCTPYMEHTbl U 3alpoChl IpPU IOUCKE U OTOOpE
MH(pOpMallMU WIK JaHHBIX ¢ YY4ETOM MpeIIoKEeHHON yueOHOo! (hru3nueckoi 3a1auu;

® aHaJTM3UPOBATh, CHCTEMATHU3MPOBATh U WHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

® CaMOCTOSTEIbHO BBIOMpaTh ONTHUMANbHYIO (POpMY MpeacTaBieHus HHGPOPMALUU U
WLTIOCTPUPOBATh peIIaeMble 3aJadyd HECIOKHBIMU CXEMaMH, JuarpaMmMam#, WHOU
rpaduKol U UX KOMOMHAITUSIMU.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:

e B X0l€ OOCYXKIeHHs Yy4eOHOro Mmarepuala, Pe3yJbTaToB J1a0OpaTOPHBIX pPaboOT u
MIPOEKTOB 33JaBaTh BOMPOCHI IO CYLIECTBY 00CYK1a€MOW TEeMbl M BBICKA3bIBAaTh HJIEH,
HalleJICHHbIE Ha pellIeHue 3a/1auu U MojAaepKaHue 01aroxenaTelIbHOCTH OOIEHMS;

® CONOCTaBISATH CBOM CYXJIEHUS C CYXKICHUSIMH JPYyTrUX YYacTHHUKOB JHUAJOra,
00HapyXHUBaTh pa3IMn4yKe U CXOJCTBO MO3UIHII;

® BBIPAXAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;



nyOJIMYHO  TPEACTABIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3UYECKOTO  OIBITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHUMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U MHANBUYAIbHON pabOThI IpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

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

BBINIOJIHATh CBOIO 4YacTh PabOTHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YICHAMHU KOMaHIbI;
OLIGHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIIMIA MPOIYKT IO KPUTEPUIM, CAMOCTOSITEIHHO
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

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);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM peIICHUS (PU3MUECKOW 3aaud WM IUTaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOLIMXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh IIPeIaraéMble BAPUAHTHI PELLICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬁMOKOHTpOJIb, IMOIHMOHAJILHBIA HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IjiaH €€ U3MEHEHNS,

OOBSICHATH PUUMHBI JOCTHKEHUS (HEOCTHKEHHS) pe3yJIbTaTOB JI€ATEIbHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PHU3HUUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYIOro YeloBeKa B XOJE CIOpa WM JUCKYCCUU Ha HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

IpU3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpU pElIEeHUH (QU3NYECKUX 3a4ad WIH B
YTBEPKJICHHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYToro.

HHPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaTbl HA Oa30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

HUCIIOJIb30BaTh ITOHATHA: q)HSI/I‘IeCKI/Ie N XHUMHYCCKUE ABJICHHA, Ha6J'IIO)IeHI/Ie,
OKCIICPUMCEHT, MOACJb, 'MIIOTE3a, CAMHUIIBI q)HBI/IquKI/IX BCJINYHH, aTOM, MOJICKYJIA,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, razoo0pa3zHoe), MEXaHUYeCcKoe
IBI)KEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  TPSMOJIMHEHHOE),  TPaCKTOPHSI,
paBHOAEHCTBYIOIast cuia, aedopmarus (ynpyras, IUIaCTHUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath siBreHus (1udQy3us, TEII0BOE IBUKEHHUE YacTUIl BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBI)KEHUE, MHEPLUs, B3aUMOJCHCTBUE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHON OCBIO BpAIEHNSs, IIepeiada JaBICHUs TBEPABIMHU TEIAMH,
XKHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JMAaBlieHHE, IUIaBaHUE TeJ, NPEBPALICHUS



MEXAHUUYECKOM HEPTUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOLIEM MHUpE, B
TOM 4yMcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IU4YHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHUKE, BIMAHUE aTMOC(EpPHOro AABICHMsI Ha XKMBOM OpPraHU3M, IUIaBaHUE pPbIO,
pBIYary B TEJE YEeIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUMH;

OIMCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSA
CKOpOCTb, CHJIA YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUJIa TPEHUsI, AaBleHHe (TBEPAOTO
TeNa, JKUAKOCTH, ra3a), BBITAJIKMBAIOLIAS CUJIA, MEXaHU4YecKas padoTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((ULUEHT MOJe3HOro MAEHCTBHS MEXaHU3MOB,
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 BEIUYMHAMH, CTPOMTH I'padUKU H3YyYEHHBIX 3aBUCUMOCTEH (uznueckux
BEJIMYUH;

XapaKkTepu30BaTh CBOWCTBA Tell, (pU3HUECcKue ABICHUS U IPOLIECCH, HCIOb3Ys MpaBUIIa
CJIO’KEHUS U (B/10JIb OJIHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena,
MpaBUJI0O paBHOBecHUs phiuara (0OJ0Ka), «30J0TOE MPABUIO» MEXAHHKH, 3aKOH
COXpPaHEHMsI MEXaHMYECKOW SHEpruM, NPH 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allACHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3HUECKUE SBIECHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallMll  IPAKTUKO-OPHUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  IIPUYUHHO-
-CJI€/ICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHNE U3 |—2 TOrnYecKuX 1IaroB ¢ onopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PU3MUECKUX SBJICHUHM, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agaud B 1-2 J1eHCTBHSA, HCHOJIB3Ys 3aKOHBI M (OPMYIIBI,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1aul 3alUChIBATh
KpaTKOE YCJIOBHE, IMOJACTaBIATh (hU3MUECKHE BEIUYMHBI B (OPMYJBl U NPOBOJIUTH
pacuy€Tbl, HaXOAWUTH CIPABOYHbIE [aHHbIE, HEOOXOAWMBIE MJIs peIIeHUs 3ajad,
OLICHUBATh PEAIMCTUYHOCTD MOJYYECHHON (PU3MUECKON BETUUNHBI;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIN (PU3UUECKUX METOJIOB,
B ONHMCAHUU HCCIIEAOBAHMS BBIICIATH IPOBEPSIEMOE IMPEAINONIOKEHHE (THIOTE3Y),
pa3nuyaTth U MHTEPIPETUPOBATH MOJYYEHHBIH Pe3yjbTaT, HaXOAUTh OMIMOKU B XOJE
OIBITA, JIENATh BBIBOJIBI 110 €70 PE3YNIbTaTaM;

IIPOBOJAMTH ONBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMynaHpoBaTh MPOBEpPSEMbIE MPEANONIOKEHHs, CcOOUpaThb YCTAHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYTUPOBATH BHIBOIBI;
BBITNOJHATH NPSIMbIE U3MEPEHHSI PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIIepaTypbl C MCIOIb30BAaHUEM AHAJOTOBBIX U LU(POBBIX NMPUOOPOB, 3aHCHIBATH
MoKa3aHUsl IPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BETUYMHBI OT JPYroi ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JBWKEHUS TEJa, CUJIbI TPEHUS CKOJIbKEHHUs OT Beca TeJla, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TEJ, CHJIbl YIPYTOCTH OT YIJIUHEHHS MPYXKHUHBI, BHITAIKHUBAOLIEH
CHIIBI OT 00bEMa TOTPYKEHHOHM 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOWHBI, Ha KOTOPYIO HOIPYKEHO Telo,



YCIIOBUY TIJIaBaHUSI TN, YCIOBHM pPaBHOBECHUS phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIIEeOBaHMS, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpEHUS, CIeAysl TPeUIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3YNIbTAThI MOJYYCHHON
3aBHCUMOCTH (DU3MUECKUX BETUYHH B BUJIE ITPEITIOKEHHBIX TaOIUI] U TpaprKOB, AeNaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEAOBaHUS;

MPOBOJAUTH KOCBEHHBbIE H3MEpEHUs (PU3NYECKHX BEIUYUH (IUIOTHOCTH BeIECTBa
JKUJKOCTH W TBEPAOrO Tejla, Cujla TPEHUSI CKOJIbKEHHUs, JaBJIEHHE BO3/ayXa,
BBITAJIKMBAIOIIAsl CHJIA, JEHCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UITMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHWU3MOB), CIEIYS TPEITIOKCHHOU
MHCTPYKIUU: TP BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTALHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOU BEJIMUUHBIL;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
00opyI0BaHNEM;

YKa3bIBaTh MPUHLHUIBI JEHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pbIyar, MOABUKHBIN U
HEMOJIBWKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX NPHOOPOB W TEXHUYECCKHUX
YCTPOMCTB C ONOpPOM Ha HX ONMCAaHUA (B TOM 4YHCIE: MOJIIMUIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUJIPABIMYECKUN IMpPEcC, MAHOMETP, BBICOTOMEp, IMOPILIHEBOM HAcCoC,
apeoMeTp), UCIOJB3Ysl 3HAHHWS O CBOWCTBAX (PM3UYECKHX SIBJICHUNA M HEOOXOIMMBIC
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTh TMPUMEPHl  (HAXOIUTh HMHPOPMAIMIO O TMpUMEpax) MPAKTHISCKOTO
UCTIONIb30BaHUsl (DM3MYSCKUX 3HAHWKA B TTOBCEJIHECBHOW JKM3HHM JUISI OOCCIICUCHUS
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi W COOJIIOACHHS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYXKarolleu cpee;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB WH(pOpmanuu B HHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUM U TTyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISITh HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

MCIIONIb30BATh MPH BHITIOJHEHUH YYeOHBIX 33JaHUI HAYYHO--TIONMYJISPHYIO JIUTEPATYPy
(bu3HYECKOT0 CoIep KaHUsI, CIIPABOYHbBIE MaTEePHAIIbI, pecypchl ceTi HTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, MNpeoOpa3oBaHus WHGOpPMAIUU U3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE IMMCHMEHHBIC M YCTHBIC COOOIIECHUS HA OCHOBE 2—3
HUCTOYHUKOB MHPOpMAIK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOIUYHO AeNaTh
KpaTKue COOOIIEHHUs O pe3yJbTaTax MPOSKTOB WM YUYEOHBIX HCCIEIOBAHUMN, PU 3TOM
rPaMOTHO HCIIONIb30BaTh W3YYCHHBIH TIOHATUWHBIA ammapar Kypca (DU3HKW,
COTIPOBOXIATh BRICTYIIJICHUE TTPE3EHTAIIUCH;

IIPY BBIMIOJIHEHUU yYEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenensTh 00S3aHHOCTH B
TpYyIIe B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
NEWCTBUM, aTeKBATHO OIEHUBATh COOCTBEHHBIM BKJIAQJ B JEATECIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonny oOyuenus B 8 kjacce mpeIMeTHbIE pe3ybTaTbl HA 0Oa30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

HCIIOJIB30BATh IMOHATHA: MacCa M pPasMEPbI MOJICKYJI, TCIIJIOBOC JABUKCHHE aTOMOB U
MOJIEKYJI, arperaTHhIE COCTOSIHUSI BEIIECTBAa, KPUCTAUIMUYECKHE W aMOopdHBIE Tena,
HACBIIICHHBIA U HEHACBILIEHHBIN Map, BIAKHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSIS
SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUYECKHUI 3apsl, dJIEKTPUIECKOE
IoJie, MpOBOAHUKHU U JUIJICKTPUKH, HOCTOSIHHBIN BHGKTpI/I‘IeCKI/Iﬁ TOK, MaroHuTHOC I10JIC,



pa3iauuaTth SIBIEHUA (TEIJIOBOE pACIIMpPEHHE W CXKaTHE, TEIUIoNepenada, TEMJoBOe
paBHOBECHE, CMAauMBaHMUE, KalWULIPHBIC SBICHUSA, MCIAPEHUE, KOHICHCALUS,
IUIaBJICHHE,  KpUCTaum3auuss  (OTBEpACBAaHME),  KUIEHHME,  TeIulonepenada
(TEerUIONpPOBOJHOCTb, KOHBEKLIMSA, W3IYy4YEHHE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3apsA0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIEHCTBHE
MarHuToB, JACUCTBHE MarHUTHOIO IOJIA HA NPOBOAHHMK C TOKOM, JJIEKTPOMAarHWUTHAas
UHAYKLIMS) 10 ONMCAHHUI0O HUX XapaKTEpHBIX CBOWCTB M HAa 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 SIBICHUST B IIPUPOAE, KPUCTAUIBI B mpupone, usinydenue ConHua,
3aMep3aHue BOAOEMOB, MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JIEKTPUUECKUE ABJICHUS B aTMOC(]epe, SIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nose 3emun, Ipeiid MOIF0COB, POJIb MATHUTHOTO IOJIS JUUISL JKM3HU Ha 3emile, TOJIIpHOe
CUSIHME, TPH 3TOM IE€PEBOAMUTH IPAKTHUUECKYIO 3aJadyy B Yy4eOHYI0, BBIJICIATh
CyIIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIus, KOJIMYECTBO TEIUIOTHI, YJeJbHas
TEIUNIOEMKOCTb ~ BEILECTBA, YAEIbHAs TEIUIOTAa IUIABJICHUS, YJEJIbHAs TEIUIoTa
napooOpa3oBaHUs, y/elbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQHUIMEHT MOJIE3HOrO
JEHCTBUS TEIUIOBOM MAalllMHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3/yXa, 3JIEKTPUUECKUN
3apsj, CHJIa TOKa, JIEKTPUYECKOE HANPSYKEHUE, COITPOTUBIICHUE IIPOBOAHMKA, YEIBHOE
COINPOTUBIIEHUE BEUIECTBA, pab0Ta U MOILHOCTb 3JIEKTPUUECKOT0 TOKA), IPU ONHUCAHUU
IPaBUIbHO TPAKTOBATh (PU3NUYECKUN CMBICI UCHOJIb3yEeMbIX BEJIMYMH, 0003HAYEHUS U
eIMHUIBl  (U3NYECKUX BEIMYUH, HAXOAWUTh (POPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NUeCKyl0 BEIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpa(UKH H3yuEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUUYECKOM TEOPUM CTPOCHMs BEILECTBA,
MPUHLINII CYTIEPIO3UIIMH MT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /15 yyacTKa Liend, 3akoH J[xoynsa—JIeHna, 3aKkoH cOXpaHeHUs PHEPTUH, ITPU
3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alUCBIBATh €r0 MaTeMaTHYECKOE
BBIPAXCHHUE;

OOBSACHATh (PU3MUECKHE MPOILECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHO-CJIEICTBEHHbIE CBS3M, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX LIaroB ¢
onopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (DU3MUECKUX SBJICHUHN, (PU3NYECKUX 3aKOHOB WIN
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2-3 JEWUCTBUSA, HCIOJB3YsA 3aKOHBI U (OPMYJIBL,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33Ja4H 3all1ChIBAaTh
KpaTKoe YCIIOBHE, BBISBIATh HEIOCTATOK JaHHBIX JJIsl pelleHHs 3aJayd, BbIOWpATh
3aKOHBI U (POPMYIIbI, HEOOXOIMMBIE /1JIsl €€ pelIeHHs], TPOBOIUTE PAacU€Thl U CPAaBHUBATh
MOJy4eHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh NPoOJIEMBbl, KOTOPHIE MOKHO PELIUTH TPH TOMOIIH (PU3NYECKUX METOJIOB,
UCIIONIb3YSl OINKCAaHUE UCCIIEOBAHUS, BBIACIATH IPOBEPSEMOE MPEANONIOKEHHE,
OLICHMBATh MTPaBUIIBHOCTh MOPSAKA POBEACHUS UCCIIEI0BaHMS, 1E€NATh BHIBOJIBI;
IIPOBOJAMTH ONBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (KamwuUIsipHbIE SBJIEHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIEPATYPHI, CKOPOCTH MPOLIECCAa OCTBIBAHUS U HarPEBAHUS MPU U3IyYEHUU OT LIBETA
U3Iydaome (IomIomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT



TEMIEPATYPbl JKUIAKOCTM U IUIOIIAAUM €€ IOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMO/JICHICTBHE 3JIEKTPUUECKUX 3aps]0B, B3aUMOACHCTBUE IMOCTOSIHHBIX MAarHuTOB,
BU3YalM3al1sl MArHUTHBIX 110JI€H MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MO
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUTATEIs
MOCTOSIHHOTO TOKa): (hOpMyIHpOBaTh TMPOBEPSEMBbIE MPEANOI0KEHUsA, COOMPATh
YCTAHOBKY M3 IPEUIOKEHHOrO0 O0OpYAOBaHMs, OIMUCBIBaTH XOJ OIbITa H
(bOopMyITUPOBATH BHIBOJIBI;

BBINOJIHATH NPSIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXHOCTH BO3/1YyXa,
CHJIBI TOKA, HANpPSDKEHUS C MHCIIOJIb30BAHMEM aHAJIOIOBBIX IPUOOPOB U JIAaTYMKOB
(Gu3n4ecKux BEIMYUH, CPAaBHUBATh pPE3YyJlbTaThl U3MEPEHUH ¢ Y4YETOM 3aJlaHHOMN
a0COJIIOTHOW MTOTPEIIHOCTH;

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IJIOIIAJU MOMEPEUYHOI0 CEYEHUS U YAEIBHOIO CONPOTHUBIIEHUS BEIIECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha TPOBO/IHUKE,
UCCJIEIOBAaHHUE TI0CJIEI0BATEIbHOTO U MApajUIeIbHOTO COEJUHEHUM MPOBOJHUKOB):
IUITAHUPOBATh HCCIE0BaHUE, cOOUPATh YCTAHOBKY M BBINOJHATH M3MEPEHMs, CIeays
IPEUIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJIbTATHI MOJYYCHHOH 3aBHCHMOCTH B BHJIE
TaOJIuI U TpadUKOB, AETaTh BBIBOABI 10 pe3yJbTaTaM HCCIIeI0BaHUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE MPOBOJHUKA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHOW UHCTPYKLUU, U BBIYUCIISATH 3HAUEHNUE BEIUUNHBI,

coOuoaTh MpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOM HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMAa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK AIIEKTPUUYECKON
SHEpPruM, HJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTeIbHbIE SJIEKTPONPHUOOPHI
(mpuMepBl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHuT, 3JIEKTPOABUIraTesb
MIOCTOSIHHOTO TOKA), HWCIOJIb3YS 3HaHUSA O CBOMCTBaX (U3MUECKUX SBJICHUH U
HEo0XoiuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHUE YCTPONCTBA U HU3MEPHUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOIl, PEOCTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIeTel C MOCIeN0BaTeNbHbIM U NapauIeIbHbIM COETMHEHUEM
3JIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETeH;
OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpUMeEpax) NPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHUM B MOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOMCTBaMu,
COXpaHEHMsI 370pPOBbsi M COONIOJIGHHS HOPM DKOJIOTUYECKOTO TIOBEJIEHUS B
OKpYXKarolleH cpese;

OCYIIECTBIISAThH MOMCK HHpOopMauu pusndeckoro coaepxanus B UntepHere, Ha OCHOBE
UMEIOUINXCA 3HAaHUNW M NMYTEM CPaBHEHMS JIOTOJIHUTEIBHBIX HCTOYHHUKOB BBIIEIATH
UH(OPMALINIO, KOTOpast SBJISAETCS IPOTUBOPEUNBOM UM MOKET OBITH HEIOCTOBEPHOM;
MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUeOHBIX 33/1aHUN HAYYHO--TIONYJISPHYIO JIUTEPATYPY
($U3MUECKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHMs HHPOpPMALMM U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;



co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIEe
nyOlIMYHO  IPEICTaBISITH  PE3yiabTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON
JESITeIbHOCTH, NIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh M3YYCHHBIN MOHATUIHBIN amnmapar
Kypca (pHU3MKH, COMPOBOXIATh BHICTYINICHHE MTPE3CHTAIHCH;

IOpU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB W MCCIEIOBAHUN (PU3UUECKUX IPOLIECCOB
pacrpenesaTe 00s3aHHOCTH B IPYIIE B COOTBETCTBHM C ITOCTABIEHHBIMU 33JadaMH,
CIICIUTh 32 BBIOJIHEHHEM IUIaHa JCHCTBUA M KOPPEKTUPOBATh €ro, aJaeKBaTHO
OLIEHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TIPYNIbI, BBICTPAUBaTh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K konny oOyuenuss B 9 kJjacce mpeiMeTHbIe pe3yiabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIONIb30BaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCUTEIIbHOCTh MEXaHUYECKOTr0 JIBMKEHHUs, nedopmanus (yrnpyras, miacTu4eckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEperpy3ku, LEHTP
TSKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tela, paBHOBECHE,
MeXaHWYeCKne Kone0aHus ©  BOJHBI, 3BYK, HWHOQPa3BYK M  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHWsI M IOTJIOMIeHUs, anb(da-, OeTa- W Tramma-
U3ITy4eHUSs], U30TOIBL, SiACpHAs YPHEPTEeTHKA,

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE T ICHHUE TN, PABHOMEPHOE
IBUKEHHE 10 OKPY)KHOCTH, B3aHUMOJCHCTBHE TeJ, pPEaKTUBHOE JIBIKEHHUE,
KoJiebaTenbHOE IBIKEHHE (3aTyXalollue W BBIHYXKJICHHBIE KoJeOaHWs), pE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaX€HHE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTPaHEHHE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3I0KEHUE
0enoro cBera B CIEKTP M CIOKEHUE CIEKTPAIbHBIX I[BETOB, IUCIIEPCUS CBETA,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JINHEWYATOT O CIIEKTPa U3JIY4YEHHUS ) 110
OMNMCAHUIO UX XaPAKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JAHHOE
(buznyecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUN B OKpYKarolieM mMupe (B
TOM 4YHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHeyHOM cucTeMBbl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, ILyHAMH, 3XO, I[BE€Ta Tell,
ONTUYECKHWE SBJIEHUS B  MpHUpPOJAE, OHOJIOTrMYecKoe  JEeHCTBHE  BUAMMOIO,
yIbTPauOIETOBOTO M PEHTTEHOBCKOTO H3JIYUYE€HUN, €CTECTBEHHBIM DPaaUOAKTHBHBIN
(GOoH, KOCMHYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HHUE TPUPOIHBIX MHUHEPAJIOB,
NENCTBUE PaIMOaKTUBHBIX M3TYyYCHH HAa OPraHU3M 4YeJIOBEKa), IPH STOM NEPEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTMCHIBATh U3yYEHHbIE CBOMCTBA TE U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NYECKUE
BEITMYUHBI (CPEIHsISI 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBMKCHHH,
YCKOpEHUE, NMEpPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YINPYrOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CHWJIBI, MEXaHUYecKas paboTa U MOIIHOCTb, MOTEHIIUATbHAS dHEPTUS TeJa, MOJAHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHI[MAJIbHASL SHEPTUS CKAaTOM NMPYKUHBI, KHHETUYeCKast
DHEPrus, MOJHAS MEXaHUUYECKask YJHEPTHsl, IEPUOJ] U YacTOTa KoJIeOaHU, IITUHA BOJTHBI,
IPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTellb MPEIIOMIIEHUS CPEJlb),
IIPH OMUCAHUU MPABUIBHO TPAKTOBATh (PM3MYECKHUI CMBICT UCTIOIB3YEMbIX BEITUYHH,
0003Ha4YeHHs] U €AUHULIBI (PU3UUECKUX BEIMYUH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE



JTaHHYI0 (U3HUYECKYIO BETUYHHY C IPYTUMH BEJTHYUHAMU, CTPOUTH TPpapUKN U3YIEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI PHEPrHH, 3aKOH BCEMHUPHOIO TSITOTCHUS, MPUHIUI CYNEPHO3UIMH CHII,
NPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPaKEHUS U TMPEJIOMIIEHUS CBETa, 3aKOHbI COXpPAaHEHHUS 3apsJ0BOTO U
MacCOBOTO YUCEI IPHU SJIEPHBIX PEAKIHSX, IPU TOM JAaBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MAaTeMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUldi  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  MPUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3y4eHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemarh pacuéTHbIe 3aja4uM (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIONb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHalM3a
YCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONINE WU
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEHICHUS,
OPOBOAWTH pAacu€Thl W OLEHUBATh PEATUCTUYHOCTh MOJIYYEHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBL;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTH IPH TOMOIIH (PU3NYECKUX METOIOB,
UCIIONIBb3YSl OINKCAaHUE UCCIECOBAHMS, BBIACNATH IPOBEPSEMOE MPEANONIOKECHHE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA HPOBEICHUS HWCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETUPOBATH PE3ybTaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoja KoiebaHuii MPyKUHHOTO MAaATHHUKA OT MaccChl Tpy3a U )KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYbI MAJIBIX KOJIeOaHHUH, MPSIMOJIMHEHHOE pacipOCTpaHEeHNE
CBETa, pa3jioKeHue OesIoro CBeTa B CHEKTP, U3yUEeHUE CBOMCTB M300pakeHHUs B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs TpeAMeTa B coOuparoled JunH3e, HaOIoJAeHUe
CIUIONIHBIX W JUHEHYaThIX CIEKTPOB H3JIYUYEHHUS): CaMOCTOATEIbHO COOMpaTh
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpyJOBaHUs, OMHCHIBATH XOJ OMbITA WU €O
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss CcpenHee
3Hau€HUE H3MepsieMON BeNUYMHBl ((OKYCHOE pacCTOsSHUE COOMparolell JIMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEpUTEIHLHOTO MPUO0pPa);

NIPOBOJUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHMH C HCIOJIH30BAHUEM
NPSMBIX H3MEPEHHUH (3aBUCUMOCTH ITyTH OT BPEMEHH TPH PABHOYCKOPEHHOM JIBUKCHUN
0€e3 HauaJIbHOM CKOPOCTH, MepHoaa KojaeOaH!i MaTeMaTHYecKoro MasiTHUKA OT JJTMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPa)KE€HUS CBETa OT yIJia MaJieHus U yrja NpeioMIICHHUsS OT
yIila MajeHus1): MJIaHUPOBaTh HMCCIEIOBAHUE, CAMOCTOSTENbHO COOMpaTh YCTAHOBKY,
(GUKCUPOBATh pPe3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3WYECKHX BEJIMYUH B BHIIE
TaONuIl ¥ TpaduKOB, IeTaTh BHIBOJBI MO PE3yIbTaTaM UCCIIECIOBAHUS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOXP(GUIMEHT TPEHUS CKONBXKEHHS, MEXaHW4yeckas padborta u
MOIITHOCTb, YAaCTOTA U MIEPHO/I KOJIeOAHMIH MaTEMaTHIECKOTO U IPY>KUHHOTO MasITHUKOB,
ONTHYECKas CWIa CcoOUparoei JMH3bI, pPaJUOAKTUBHBEIA (OH): MIaHUPOBATH
U3MEpeHUsi, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIIIOJHATH H3MEpPEHMUS,
CIeysl IPeIOKEHHOW HHCTPYKITNH, BEIYUCIISATH 3HAYCHUE BEIMYUHBI M aHATU3UPOBATH
MOJIy4YEHHBIE PE3YJIbTAThI C YYETOM 33JaHHOU MOTPEIIHOCTH U3MEPEHUH;



e coOmonaTh TMpaBWJa TEXHUKH Oe30MacHOCTH Impu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® pa3InYaTh OCHOBHBIC NPHU3HAKK H3YYEHHBIX (U3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO Spa;

® XapakTepu3OBaTh MPUHIUMBI JEHCTBHS W3YYEHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOM HAa UX ONHUCAHUSA (B TOM UHUCIIE: CIIUJIOMETP, AATUYUKHU [TOJI0KEHMUS,
pacCTOAHUS U YCKOPEHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarnnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), wncnosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXO0IUMBbIEe PU3NUECKHE 3aKOHOMEPHOCTH;

® CIIOJIB30BAaTh CXEMbl U CXEMATHYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPH PEHICHUH y4eOHO--
IPAaKTUYECKUX 3ajjay, ONTUYECKHUE CXEMbI JJIS MOCTPOCHMS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOMparoIei JInH3e;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMAIMIO O MPUMEPax) MPAKTUYECKOIO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJHEBHOW XM3HM A obOecredeHus
0e30macHOCTH NpU OOpalleHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3JI0pOBbSI M COOJIOJEHUS HOPM SKOJIOTMYECKOIO TIOBEJCHUS B
OKpYKarolleH cpese;

® OCYILECTBJIATH IOMCK HHpOpMauuu (uznyeckoro coxepxkanuss B HMHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

®  UCHOJB30BATH MPH BBHIIOJIHEHUU y4EOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(buU3MUecKoro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
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 WM UCCIIEN0BATENIbCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN TOHATUHHBIA ammapar M3y4aemoro pasziena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.

Buabl u ¢opmMbl Tekylero KOHTPOJIA, MPOMEKYTOYHOH aTTeCTAUMH, UTOrOBOM
aTTecTanMu.

— 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 paboThl, TECTOB U JIp.);

I[IpomexyTouHasi aTrecTauMs NPOBOAUTCA B (GoOpMe TECTOBOM, 3a4€THOM, KOHTPOJIbHON
paboTHI.

Hrorosas arrecraums — B 7-9 xiacce B popme TecTHpOBaHUS, KOHTPOJIBHOM pabOThI



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
pecypchl
Pa3zpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
1.1 dusuka - HayKa 0 IIPUPOE 2 Bubmiorexa HOK
: YyKa 0 IpHPOA 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
Hroro no paszneny 6
Paspea 2. IlepBoHayasibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
2.1 Crpoenne BelecTsa 1 bubmorexa LOK
' ™ m https://m.edsoo.ru/7f416194
29 JIBM>XKeHUEe U B3aUMOJICICTBUE YaCTHIL 5 bubnuoreka [{OK
' BEIECTBA https://m.edso00.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 bubmaorexa LJOK
' p B https://m.edso00.ru/7f416194
Hroro mo pazaeny 5
Pa3nen 3. /IBu:xeHue 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

Hasnenue. llepenaya naBneHust TBEpAIMU
TeJaMU, JKUJIKOCTSIMHU U Ta3aMH

21

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

4.2

4.3

JlaBieHue KuaKOCTH

ATMmoc(epHoe naBiieHue

bubnuoreka [{OK
https://m.edsoo.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/

Pa3znen 5. PaboTa u MOIIIHOCTL. JHeEpPIUs

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/

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

5.3

MexaHnueckas SJHeprus

Hroro no pazneny

12

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

https://uchi.ru/

PesepBHOE Bpemst

OBIIEE 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

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

1.2

TennoBsle 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 MAarHMTHBbIC SABJICHUSA

2.1

DNeKTpUUYeCKue 3apsiabl. 3apsHKEHHBIE Tela
U UX B3aUMOJICHCTBHE

but6mmoreka [IOK
https://m.edsoo0.ru/7f4181ce
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

2.2

[ToCTOSAHHBIN JIEKTPUUECKUI TOK

20

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

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

http://school-

2.3 MarauTHsle IBIEHUA 6 -
collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
bubnuoreka [{OK
https://m.edsoo.ru/7f4181ce
http://school-
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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

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

1.2

13

BzaumoaernictBue Ten

3aKOHBI COXpPAaHCHUA

Hroro no pazneny

Pazpgea 2.

Mexanuuyeckue K0J1€0aHUA U BOJHDI

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

MexaHuueckue KojieOaHus

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/ITH06 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

3aKOHEI pacnnpoCTpaHCHUs CBECTAa

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

but6mmorekxa [IOK
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/

Pa3pen 5. KBanToBbIe IBJICHUSA

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/

bu6mmoteka IIOK
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. [loBTopuTe1bHO0-0000 110N MOAYJIb

6.1

[ToBTOpeHme 1 0000IIEHNE CONEePKAHUS
Kypca ¢pusmku 3a 7-9 xnacc

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
http://school-
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MHNPOLECCA

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 3ama4 1o pusuke 7-9 kiace, B.U. Jlykamuk, E.B. FIBaHoBa

* 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
HUHTEPHET

1. bub6mmoreka [IOK

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

3. https://resh.edu.ru/

4. https://uchi.ru/

O6opyaosaHue

1. Buneoctynuitablii oOpa3zoBarenbHbIi komruieke "VideoDoska Standart" B komrmiekTe
2. TIporpamMMHO-amnmapaTHbIi 00pa30BaTeIbHbINA KOMILICKC IS IIKOJIBHON PaIHOCTaHIIN
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https://resh.edu.ru/
https://uchi.ru/
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