


HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3uMKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs
COCTaBJICHa Ha OCHOBE TMOJIOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHON MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€toM (eaepaibHoi paboueii MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yue6Horo npeamera «Duzukay.

Copnepxkanue mnporpamMmbl 1O (GU3MKE HamNpaBleHO Ha (HOPMUPOBAHKE
€CTECTBEHHO-HAYYHOM TPAMOTHOCTH OOYYaIOIIMXCS U OPTraHMU3alUI0 H3yYECHHS
¢u3MKu Ha JAEATENPHOCTHON OCHOBe. B mporpamme mo ¢u3uke y4YUTHIBAIOTCS
BO3MOXXHOCTH Yy4yeOHOro mpenmera B peanusanuu TpeboBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM PE3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no pu3uke ycTraHaBIMBAET paclpeieieHue yueOHOro MaTepuana
o rogam oOydeHus (1o KjaccaM), mpejaraet NpuMEpHYI0 MOCIeq0BaTEIbHOCTh
M3YYCHHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUSI MPEIMETHOTO COJACP)KAaHUS U
yu4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[TporpamMma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUA METOAMYECKOM
MOMOIIIN YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY MPEAMETY .

®duszuka SABISETCS CHUCTEMOOOPA3YIOIIMM Jii  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, OCKOJIbKY (PM3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4YaeMbIX XUMHEH, OWOJOTHEH, acTpoHOMHEH U (HHU3NUSCKOM
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTUHYy MMHpa,
nmpenocTaBiseT Haubosnee sCHbIE 0Opasibl MPUMEHEHHS HAay4YHOTO METoja
MO3HAHMS, TO €CTh CII0C00a MOTyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTo OO0pa3oBaHUS B CTPYKTYpEe OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHHUU E€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANoOJiaraeT OBJIaJCHUE
CIICIYIOIUMHA KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYIHYIO
IPaMOTHOCTE:

e HAy4YHO OOBSCHATH SBICHUS;

e OIICHMBATh U IOHUMAaTh OCOOCHHOCTH HAy4YHOTO HCCIIEAOBAHNUS;

e UHTEPIPETHPOBATH  JIAHHBIE W  HCIIOJB30BAaTh  HAYUYHBIC
JI0Ka3aTeNbCTBA JJIs OJTy4YEHHUs! BHIBOJIOB.

[lenmn wusyueHus (U3UKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenuuu mnpenogaBaHusi yueOHoro mnpenmera «dDusuka» B
oOpasoBarenbHbIX opranu3amnusax Poccuiickoit  ®enepamnuu, peanu3yroNux
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPaAMMBbI, YTBEPKIEHHON pellieHueM



Konnernn Munucrepersa npoceiennst Poccuiickoin @enepanuu (IpoToKoa OT 3
nekadbps 2019 r. Ne [1K-4BH).
ey uzyyeHust pU3MKU:

npuoOpeTeHne HWHTepeca W CTPEMJICHUS OOYYaroIIMXCS K HAYyYHOMY
U3yYEHHUIO TPUPOABI, PAa3BUTHE HUX HWHTEIUIEKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;
¢opMHupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ysbTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupOBaHUE TPEICTaBICHUA O poJid (U3MKHU ISl Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  cepax  Oyaymien
npo(hecCHOHANTBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K
JanbHeneMy oOy4eHHUIO B 3TOM HalpaBJICHUU.

JlocTmkeHne JTHX IeJied MporpaMMbl 1O (pu3WKe Ha ypPOBHE OCHOBHOTO
00111ero 0Opa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHrue 3HaHWUM O JUCKPETHOM CTPOCHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

NpUOOPETECHUE YMEHUIN OMUCHIBATH U OOBACHATH (PU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHHM;

OCBOCHHE METOJOB PCIICHHWsS TMPOCTEHINNX pacyETHBIX 3a7ad ¢
UCITIOJIb30BAaHUEM bu3UIEeCKUX MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBIIOJTHATE OIBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTANIbHBIC HCCJICJAOBaHUS C
UCITIOJIb30BAHUEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COACpKaHuUs,
BKJIIOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (U3HMKHU, aHAIIU3 U
KPUTHYECKOE OLICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu podecCUOHATBHON AeSTEILHOCTH, CBI3aHHBIMU
c (GU3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYECKOM HAYKH.

Ha uzyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZIEN0), B 8
Kkiacce — 68 gacoB (2 yaca B Henenio), B 9 kimacce — 102 gaca (3 yaca B HeJieJio).

[Ipennaraemeiii B mporpamMmme 1o ¢Gu3MKe MnepedeHb J1adopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEHATENIbHBIN XapakTep, yUnuTelb JAeJaeT BbIOOp MPOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM HHIWBHAYAIBHBIX OCOOCHHOCTEH
oOy4Jaronmxcsi, Cucka HKCIEPUMEHTAIbHBIX 3a/IaHUM, MpeIaraéMbIX B paMKax
OCHOBHOI'O TOCYJJapCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHMH OKPYKAKOIIEr0 MUPA.

@usnka — Hayka O mnpupoze. SABneHus npuponbl. duznueckue SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUIECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznueckre BeMMUMHBL. HM3mepeHune ¢uznueckux BeMMuuH. Duznueckue
npubopsl. [TorpemHocTs n3mMepennit. MexxayHapogHasi CUCTeMa €AHHHIL.

Kak ¢wusuka u gpyrue ecTeCTBEHHbIE HAyKd M3y4daloT MPUPOY.
EcTecTBeHHO-Hay4YHBIM METOJ TO3HAHUS: HAOMIOJECHUE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3nIeCcKUX SIBJICHUH ¢ TOMOILIBIO MOJENEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusuyeckue MpUOOPHI U MPOIEAYpa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U
HU(POBBIM TPUOOPOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmpepeneHue LEHbI IeJICHUS MIKaJIbl U3BMEPUTEIHLHOTO MpUdopa.
2. M3MepeHue pacCTOSHUM.
3. H3mepenue o0bEéMa KUJIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepoB MAJIbIX TEl.
5. M3Mepenue Ttemrieparypbl MpPU NOMOIIM KUIAKOCTHOIO TEPMOMETpPA H
JlaTYuKa TEMIIEPATYyPBI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TUIIOTE3bI: JAIBHOCTH ITOJIETA
Iapuka, MyImeHHOTO FOPU30HTAILHO, TeM OOJibllle, 4YeM O0JIbIlle BHICOTA
MyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIeHUS O CTPOEHUH BelllecTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mepbl. OTMBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBmxenne yactui BemecTBa. CBs3b CKOPOCTH JIBUXKECHHUSI 4YacTUI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysua. BzaumopeiicTBue wacTuil
BEILIECTBA: MIPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEILECTBA: CTPOCHHUE Ta30B, KUJKOCTEU U TBEPABIX
(kpucTammuyeckux) Tesl. B3auMocCBsA3b MEXay CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABHUKEHHUS.



2. Hab6monenue nuddysum.
3. HabGmonenue ~ siBieHHH,  OOBACHSIONIMXCS ~ MPUTSOHKEHUEM  WIH
OTTAJIKMBAHUEM YACTHIl BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BAHUEM

dboTtorpaduii).

2. OmnbIThI 1O HAOJIIOACHUIO TETUIOBOTO PACIIMPEHUS a30B.

3. OmbITHI MO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TPUTSKCHHUS.

Pa3znen 3. /IBU:KeHHe H B3aUMOAeHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpellHsisi CKOPOCTh NP HEPABHOMEPHOM IBWKEHHHM. Pacuér myTu u
BPEMEHU JIBUKEHUSI.

SlBnenue wuHepnuu. 3aKOH MHEpUMHU. B3anmoAeHCcTBUE TENI KaK NpPUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHUSA Tel. Macca Kak Mepa HMHEPTHOCTH Tena.
[InmotHOCTE BemiecTBa. CBs3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHHUIIC
o0bEMa BellecTBa.

Cuita Kak XapakTepUCTHKaA B3auMoAeHCTBHs Tell. CHila ynpyrocTd M 3aKOH
I'yka. U3mepenne cuiibl ¢ MOMOIIBID AUHAMOMETpA. SIBIICHUE TATOTEHUS U CUia
TskecTH. CHJla TSDKECTH Ha IPYTHX IutaHerax. Bec tema. HeBecomocTs. Cnoxkenue
CUJI, HAPABJIEHHBIX O OJHOW IpsiMOi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOS. TpeHKe B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MmexaHnueckoro IBUKEHUS Tea.
N3Mepenne cKopoCcTy PSIMOJIMHENHOTO JIBUKEHUSI.
HaOntonenue siBfieHust HHEPIIUU.

CpaBHeHHEe Macc MO B3aUMOJICUCTBUIO TEIL.
CroxeHune cuil, HallpaBJIEHHbBIX IO OJHON NPSIMOA.

Jlabopamopnwie padbomot u onvimol.

1. OmnpenesieHHEe CKOPOCTU PABHOMEPHOIO JBHXKCHUS (IIIapUKa B )KUIKOCTH,
MOJIEITH JICKTPUIECKOTO0 aBTOMOOWIISI U TaK Jajiee).

2. OmpeneneHue CpelHE CKOPOCTU CKOJIBKEHHsI OpycKa WM IIapuka 1o
HAKJIOHHOM TIOCKOCTH.
OnpeneneHne MIOTHOCTH TBEPAOTO Tea.

4. OmbBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXEHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBinieHue TBEPABIX TeJ, KUIAKOCTEN U ra3oB.

1
2
3
4. HalGmoneHre u3MEHEHUs! CKOPOCTH TTPU B3aMMOICHCTBUM TEJ.
5
6.



Hasnenne. CriocoObl yMEHBIICHHS U YBETUYeHUsI JaBieHus. J(aBneHue rasa.
3aBUCUMOCTh JaBlieHUs rasa oT oObéMa, Temmeparypbl. I[lepegada naBneHus
TBEPABIMU TEJIaMH, KUJIKOCTAMHU M Tazamu. 3akoH [lackans. ITHeBmartuueckue
MalIHbl. 3aBUCUMOCTb JABJEHUS >KUJIKOCTH OT TIIyOWHBI. ['mMapocraTuyeckuii
napajokc. CooOuiaromuecs: cocyibl. [ uipaBinueckue MeXaHu3Mbl.

AtMocdepa 3emnu u atmMocdepHoe aasieHue. [IpuyuHBI CyliecTBOBaHUS
Bo3nymiHOW oOonouku 3emu. OmbiTt Toppuuermmm. M3mepenue aTtmocdepHOTO
JaBJeHUsl. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAL.
[Tpubops! 17151 u3MepeHus: aTMOC(hHEpHOTO 1aBJICHHUS.

JlelicTBue KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankusaromas
(apxumenoBa) cuna. 3akon Apxumena. [lnapanue ten. BozayxornaBanue.

Jlemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiieHUS )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst CoCcybl.

I'mpapaBamyeckunii mpecc.

[IposiBieHue necTBUS aTMOC(HEPHOTO AABICHUS.

3aBUCUMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHON YacTh
TEJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITANIKHUBAIOMIEN CHUJIBI BECY BBITECHEHHOM )KUIKOCTH.
VYcioBue miaBaHusl TeN: IUIABAHWE WJIA MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOIICHMS TNIOTHOCTEH TeJia U KUIKOCTH.

Jlabopamopnwie padbomoul u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa NOrpy>KEHHOHN B
KUJKOCTb YaCTH TeJIa.

OnpenesneHue  BBITAJKUBAIOIIEH  CUJIbI, JEWCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, IEUCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MacChl TeJa.

OneITBl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb BBITAJKHBAIOLIEH CHIIBI,
JEUCTBYIONIEH Ha TEIO0 B JKUAKOCTH, OT O00bEMa MOTPYKEHHOW B
YKUJKOCTb YaCTH TEJIA U OT IVIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanne apeoMeTpa WIM KOHCTPYMPOBAaHUE JIOAKM U
OIIpEIICIIEHUE €€ TPY30NOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTh. DHEpPrusi.
Mexanudeckast paboTa. MOIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBumio

paBHOBecus pbryara. [I[puMeHeHne mpaBuiia paBHOBECHS phlyara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocTsie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W TNOTEHIMaNbHAs DJHEPIUS.
[IpeBpalieHre 0THOrO BUAA MEXAHUYECKOW S3HEPTUU B APYTOi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnwie padbomosl u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM ABM)KCHHUU Tela

110 TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycioBuil paBHOBECHS pblyara.

3. Uzmepenue KIIJI HaKTOHHOM MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTHH.

8 KJIACC

Pa3nen 6. TensioBble siB1eHHS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB UM MOJIEKYJ. OMBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOU TEOPUH.

Mopgenu TBEPAOrO, >KUAKOTO W Ta3000pa3HOTO COCTOSHUU BEIIECTBA.
Kpucrannuueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXECHUN MOJEKYJSIPHO--KHUHETUYECKON TEOPUHU.
CmaumnBaHKe U KallWUISIpHBIE SIBJICHUS. TemIoBoe paclliupeHne U CKaThe.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKECHUS
yacTull. BuyTpeHHsst sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEW HHEPIUu:
Terionepeaaya U COBEpLIEHUE padoTHIL. Bunp TeIUIoNepeaayu:
TETUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KonudectBo TemnoThl. YenbHas TEMJIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEMJIOBOE€ paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBnenwe
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJIbHAsA TEIJIOTA IUIABJICHMUS.
[TapoobOpazoBanue u koujeHcanus. Mcnapenue. Kumenuwe. YaenpHas TemioTa
nmapooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(HEpHOTro
JaBJICHUS.

BnaxnocTs Bo3myxa.

DHeprus TOIUJIMBA. Y IebHas TEMIOTa CrOPaHHUs.

[Tpunruner pabotel TeroBbix asurateneit KIIJ[ TermoBoro asurartens.
TerutoBble IBUTATENN U 3a1IATA OKPYKAOLIEH CPEbL.

3aKOH COXpAHEHUS ¥ MPEBPAILECHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmonenue OpOoyHOBCKOTO ABUKECHHUS.



vk W

L 0 N o

Habmronenue nuddysun.

HaGmoienue siBieHU CMaYUBaHUS U KalTWJUTSIPHBIX SIBICHUH.
HabmoteHne TermioBoro pacuimpeHus Te.

V3meHeHnne maBieHMs ra3a Mpu W3MEHEHHWH OO0BhEMa W HArpEBaHWM WIIN
OXJTAKICHHH.

[TpaBwmita u3MepeHus TEMITEPaTyPhI.

Buner Teronepenayn.

OxJtaxaeHue Ipu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiieHI# padOThl BHEITHUMH CHUIIAMH.

. CpaBHEHHE TEINIOEMKOCTEN PA3IMYHbIX BEIIECTB.

. Habmoienue kunenwus.

. HabnmroieHue nocTosiHCTBa TeMIEpaTyphl MPH MJIaBICHUU.
13.

Mopenu TenJIOBBIX ABUTATEIICH.

Jlabopamopnwie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJISIPHOTO MPUTSIKEHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAILIOB MIOBAPEHHOM COJIM WIIA caxapa.
OnbITel 110 HAOJIOJACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEU U
TBEPABIX TEIL.

Omnpenenenre AaBiIeHUs BO3AyXa B OAJJIOHE HITIPUIIA.

OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIICHUSA BO3yXa OT €T0
o0bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTypHhI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B Pe3yJibTaTe
TeIIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanue siBICHHS TEITIOOOMEHA MPH CMEIIMBAHUHM XOJIOJHOW U
ropsiue BOJIBI.

OmnpeneneHne  KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOIO  BOAOW  MpH
TEII000MEHE C HAarpPeThIM METAJUIMUECKUM LIJIUHIPOM.

Onpenenenue yaenbHOW TEMIIOEMKOCTH BEIIECTBA.

Hccnenosanne npouecca ncnapeHusl.

Ornpenenenrne OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

Onpenenenue yaenbHON TEIIOTHI MIABICHUS JIbA.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJIEHUS.
OnexkTpuzanus Ten. JlBa poja 2JIEKTpUYECKHX 3apsioB. B3aumoneilicTBue

3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTB  CHJIBI  B3aHMOJEHCTBHS
3apSKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUSI MKy T€JIaMu).

Onekrpudeckoe noJie. Hanpsoxk€HHOCTh 3iiekTpudeckoro mnosst. IlpuHomn
CYNEPIIO3ULIMH dTEKTPUUECKUX ToJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu sneKTprYecKUX 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W  JUPJEKTPUKU. 3aKOH  COXPaHEHUs
ANEKTPUUYECKOTO 3apsa.

OJIEKTPUYECKUM TOK. YCJIOBHUSL CYUIECTBOBAHUS JJIEKTPUUYECKOrO TOKA.
HcTtouHnKr MOCTOSTHHOTO TOKa. JIEHCTBUSA DSIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B XKHUJKOCTSIX U razax.

Onextpuyeckas nenb. Cuma Toka.  DIEKTPHUUECKOE  HANPSKEHHUE.
ConpoTuBIIeHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3akoH Oma
s ydactka uenu. llocnenoBarenbHOe UM HapajuiebHOE — COEIUHEHHE
IPOBOJHUKOB.

PaGora ©u MOIIHOCTH OJNEKTpUYECKOTO ToOKa. 3akoH J[xoyns—Jlenua.
DNEeKTpUYECKHUE LENU U MOTPEOUTEN IIEKTPUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[loctosiHHBIE ~ MarHuThL.  B3anMOJENCTBUE  IOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe none. MaroHuTHoe noje 3eMJIM U €ro 3HaY€HUE JUIsl )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarHuTHoe TOJIE  DJIEKTPUYECKOro Toka. [IpumeHenwne
3JIEKTPOMArHUTOB B TEXHUKE. J[€HCTBUE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENlb IOCTOSSHHOTO TOKAa. VCHONIb30BaHUE 3IIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHue yeKTpoMaruuTHON MHAyKIuU. [IpaBuso Jlenna.
DIIEKTPOTEeHEepaTop. CnocoObl ITOJTyYEHHS AIEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIUN HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJIeKTpU3aIus Tell.
JIBa posia dJIEKTPUYECKUX 3aPAI0B U B3aUMOJICHCTBUE 3APSKEHHBIX TEJ.
Y CTpONCTBO U AEUCTBHE IIEKTPOCKOIIA.
DIIEKTpPOCTaTUYECKAst UHIYKIUSI.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI0B.
[IpOoBOAHUKY U AUDIEKTPUKH.
MopnenupoBaHue CUIIOBBIX JIUHAN dJIEKTPUUECKOTO TTOJIS.
HcTouyHMKHN TOCTOSITHHOTO TOKA.
JIeCTBHS JIIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUI TOK B AKUJKOCTH.
. I"'a30BbIl pa3ps.
. I3MepeHne cuitbl TOka aMIepMETPOM.
. I3MmepeHne 35IeKTpUYECKOTr0 HAPSKEHUS! BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoOTUBIICHUM.
. BzaumoiericTBrE€ NOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3JEIEHUS MTOJTOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHr€ MarHUTHBIX MOJIEN MTOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe 10Ji€ TOKa. IJEKTPOMArHuT.

JlelicTBHE MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHYKIIUH.

OnbiTel Dapajes.

3aBUCUMOCTh HAmNpaBJ€HUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HMKHOBECHHS.

DJIEKTPOTreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie padbomosl u onvimol.

1.

I

10.
11.

12.

13.

14.

15.

16.

OnpIThl MO HAONIONCHUIO DJCKTPU3AIMK TeJl HWHIAYKUUEH U TpHU
COTPUKOCHOBCHHH.

HccnenoBanue ACHCTBUS OSIEKTPUYECKOTO IO Ha TMPOBOJHHUKU U
JTUDJIEKTPUKH.

COopka 1 nmpoBepka pabOThI AJIECKTPUUECKOM 1IETTH MOCTOSTHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenne u perymmpoBaHue HAPSDKCHHS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, UIYIIETO 4epe3 pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAPSKEHUS HA PE3UCTOPE.

OMnBbITHI, JIEMOHCTPUPYIOITUE 3aBUCUMOCTH AIEKTPUUECKOTO
COTPOTHUBJICHUSI TIPOBOJHUKA OT €r0 JUIMHBI, IUTOMIAAN TTOMEPEYHOTO
CCUCHHS M MaTepuaa.

[IpoBepka mpaBwWia CIOKCHUS HAMPSHKEHUW TPH  TOCIEI0BATEIHLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia il CWIBI TOKAa TMPU TMApaUICTbHOM COSAMHEHUHU
PE3UCTOPOB.

Omnpenenenre pabOThI AAEKTPUIECKOTO TOKA, UIYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIMHOCTH  3JEKTPUYECKOTO TOKa, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsHKECHUS Ha HE.

Onpenenenue KIIJ[ nHarpeBarerns.

HccenenoBanre MarHUTHOTO B3aMMOICHCTBHSI IIOCTOSTHHBIX MAarHUTOB.
M3yyeHne MarHMTHOTO TIOJISI  IMOCTOSHHBIX ~MAarHUTOB TIPH  HX
O00BEIMHEHUH U Pa3/ICIICHUN.

UccnenoBanue neiicTBHS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJICUCTBUS
KAaTyIIKM C TOKOM M MAarHuTa OT CHJIbI TOKAa W HalpaBJEHUS TOKa B
KaTyIIKE.

18. I3ydeHue neriCTBUASI MATHUTHOTO TOJISL HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHnpoBaHue u n3y4eHrne padoThI JIEKTPOBUTATEIIA.

20. Ismepenue KII/] anexkTpoaBuraTeIbHOM yCTaHOBKH.

21. OnBITBI IO HKCCIECIOBAHUIO SIBIICHUSI JJIEKTPOMAarHUTHOW WHIYKIHH:
UCCIICIOBAHUE W3MEHEHHUM 3HAUYEHUS W HAIPaBIICHHS WHIYKIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIeHUS.

Mexanuueckoe aBwkeHue. MarepuanbHas Touka. (Cucrema oTcyéra.
OTHOCHUTEIIBHOCTh MEXAHUYECKOIO0 [JBH)KEHHA. PaBHOMEpHOE MpPsSMOIMHENHOE
newxeHue. HepaBHoMepHOe npsiMonMHENHOE ABHKEeHHE. CpenHsast 1 MIHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe MpsiMOJIMHEHHOE nBHkeHue. (CBoOoaHOE
nageHue. OnbITel ['anumnes.

PaBHOMepHOE ABMkKEHHE N0 OKpyx)HOcTH. Ilepuoa m vactora oOpameHus.
JIuneiHas u yriaoBast CKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3ak0H HeroToHa. Bropoit 3akoH HeroTona. Tperuit 3akon HeroToHa.
IIpyHIMT CyNIepIIO3ULUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHHUS TTOKOsI, IPYTUE BUABI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
naneHus. JlBmwxkenne maner BOkpyr CoisHna. IlepBas kocMmuueckas CKOPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecue maTtepuanbHON TOukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOIO TeJIa C 3aKPEIUIEHHON OChIO BpaleHuss. MomeHT cuibl. LleHTp TshkecTH.

Nmvnynec Tena. M3meHnenue mmmysibca. UMmysibc CHIbl. 3aKOH COXpaHEHUS
UMITyJIbca. PEakTHBHOE IBUKEHUE.

Mexanuueckass pabora W MOIIHOCTh. PaboTa cuI TSKECTH, YHPYrocTH,
TpeHusi. CBsi3b dHEeprun U paboThl. [loTeHInanpHas YHEPTUs Tela, MOJHATOTO Haj
IMOBEPXHOCTHIO 3eMiM. [loTeHManbpHas SJHEPTHs CKATOW NPY)KUHBI. KuHeTnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUM.

Hemoncmpayuu.

1. HaOmroneHne MexaHMUECKOro JIBUYKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tel

OTCYETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE ITyTEN U TPAEKTOPUI JABMKEHUS OJJHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH U yCKOPEHHUSI TPSMOJIMHEMHOTO JIBUKECHHS.
Hccnenoanne npu3HaKkoB PaBHOYCKOPEHHOIO JIBUKECHUS.

Habmonenue nBU»KeHUS Tela Mo OKPY>KHOCTH.

HabntoieHne MexaHn4ecKuX sSIBJICHUH, MPOUCXOAIINX B CHCTEME OTCUETA
«Tenexxka» 1npu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBHKCHHH
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTBh YCKOpPEHHs Tela OT MAaccChl Teja U JEHCTBYIOIIEH Ha HETO
CHJIBI.

Habmoienne paBeHcTBa CHIT IPU B3aUMOJICHCTBUH TETI.

N3MeHeHue Beca Tea Ipu yCKOPEHHOM JIBUKEHHH.

Ileperaya uMIryabca Ipu B3auMOICHCTBUU TEIL.

[IpeoOpa3oBaHus SHEPTUM ITPU B3aUMOJICHCTBUU TEII.

CoxpaHeHne NMITYJIbCA IPU HEYIIPYTOM B3aNMOJICHCTBUU.

CoxpaHeHHe UMITyJIbca MpU a0COTIOTHO YIIPYTrOM B3aUMOICHCTBHH.
HabitoieHne peakTuBHOTO IBUYKEHUSI.

CoxpaHeHHne MEXaHUYECKOM SHEPTUU IIPHU CBOOOITHOM MaICHHH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUH MPU ABUKEHUU TEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopnwie padbomot u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJBHEHUIIIET0 PaBHOMEPHOTO
JBYDKCHUS IIApUKA WA TEIICIKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKECHHS OpycKa WM JIBHKCHHS
IIapuKa 1o HaKJIOHHOW ITOCKOCTH.

OrnpeneneHue yYCKOpEHHS Tejla IMPU PaBHOYCKOPEHHOM JBIDKCHHH 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH TMPU PABHOYCKOPEHHOM
JBM)KCHUHW 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TIPHU PABHOYCKOPEHHOM JIBIDKCHUU 0Oe€3
HAa4YaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHHU OTMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJIBKEHUS OT  CHIIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenue ko3 PUieHTa TPEHUS CKOIBKECHUS.

Omnpenenenure KECTKOCTH MPYKUHBI.

OmnpeneneHaue pabOTHl CHUIBI TPSHHUS MPH PAaBHOMEPHOM JIBHOKCHHUU Tejla
10 TOPU3OHTAIBHON ITOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  yOPYTOCTH TMpPU TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJBUKHOIO U TIOJBUAKHOTO OJIOKOB.

11. I3ydeHne 3aK0Ha COXPaHEHHUsI SHEPTHH.

Pa3nen 9. Mexanuyeckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EpHO,
4acToTa, aMIUINTyAd. MaTemMaTH4eCKuil U NPy KUHHBIM MasTHUKU. lIpeBpamienne
SHEPTUH MPHU KOJIeOATETHHOM IBHKEHUH.

3aryxaomue — konebanus.  BoiHykneHHsle — konebanus.  Pe3onanc.
Mexanuueckue BosHbl. (CBOHCTBa MexaHW4eCcKMX BOJH. IIpomonbHble
[IOTIEpEYHbIE  BOJIHBI. /J[IMHA BOJIHBI M CKOPOCTH €€ pPacHpOCTPAHECHMUS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TeJlE, CEHICMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
YIBTPA3BYK.

Hemoncmpauuu.

1. HaOaronmenue xojie0aHuil T€ MO AEHCTBUEM CHJIBI TSDKECTH U CHIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HabutoieHue BeIHYKIEHHBIX KOJI€0aHUI U pe30HaHca.

PacnipocTpanenne npoAoiabHbIX U MOMEPEUHBIX BOJIH (Ha MOJIEIH).

HaGnroneHnue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnwie padbomosl u onvimol.

1. OnpeneneHue YacTOThl W TMepuojaa KoJieOaHUM MaTeMaTU4ecKoro
MasTHHUKA.

2. OmnpeneneHue 4acTOThI U Mepruoaa KojeOaHuil Npy>KMHHOTO MasiTHUKA.
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3. HccnenoBanue 3aBUCUMOCTU TIEPHOJIa KOJIEOAHUN TOJIBEIICHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.
4. VccrnenoBaHue 3aBUCMMOCTH NEPUOJIa KOJEOAHUI PYKUHHOTO MasgTHHKA
OT Macchl Tpy3a.
5. [IpoBepka He3aBHCHMOCTU TIEpHOJa KOJIEOAHUN Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. ONbITBI, JAECMOHCTPUPYIOIIHME  3aBUCUMOCTh TNEpHOJa  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3MepeHue yckopeHus CBOOOIHOTO NaJCHHUS.
Pa3znen 10. DiiekTpOMArHUTHOE 1M0J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  TMoJie.  JJEKTpOMarHuTHble  BoOJIHBL.  CBOMCTBa
aleKTpoMarHuTHbIX BOJH. Illkama snekTpoMarHuTHBIX BOJH. Mcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.



OnexTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoimHOBBIE CBOICTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 2JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padbomosl u onvimol.

1. M3ydyeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C MOMOIIbIO MOOHMJIBHOTO

TenedoHa.

Pa3znen 11. CBeTOBBIE SIBJICHUS.

JlyueBas  mopens  cBera.  Mcrounuku ~— cBera.  [IpsmosmHeiHoe
pacrtpoctpaneHue ceera. 3atMenust Connna u Jlynsl. Otpaxenue ceera. [limockoe
3epKaI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mperomieHus cBeta. [lomHoe BHyTpeHHEE
OTpaXeHHE cBeTa. lcrmonap30BaHME TIOJHOTO BHYTPEHHErO OTpPaXEHUsS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom onyuedt B JsmnH3e. OnThueckas cuctema Qoroanmnapara,
MHUKpOCKOINa M Telieckomna. [7a3 kak onTtudeckass cucrema. bian3zopykocTs u
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[IpsiMonuHEHOE pacTpOCTPAHEHUE CBETA.

OTtpaxeHune cBera.

[Tonyuenue n300pakeHU B TIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTHYecKnii CBETOBO/I.

Xox mydeii B COOMparoIe TuH3e.

Xo0J1 Iy4el B pacCEUBAIOLIEH JIMH3E.

[Tonyuyenue n300pakeHUi ¢ TOMOUIBIO JIHH3.

[Ipunuun aeiicTBus goToarmnapaTa, MUKPOCKONA U TEJIECKOIA.

10. Monenb riasa.

11. Pa3nosxenue 6enoro cBeTa B CIIEKTD.

12. [Tomyuenue 6emoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnsie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPaKEHHUS CBETOBOTO Jiyda OT yTJia
naJIeHus.

2. M3ydeHue xapakTEepPUCTUK U300paKEHUS MIPEAMETA B INTOCKOM 3epKalie.
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3. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH yTJia IPCIOMIICHUS CBECTOBOT'O JIyda OT YyTJla
MaJACHUA Ha I'paHUIC «BO3JYX—CTCKIIO».



4. TlomyueHue n300pakeHUMN C TTIOMOIIBIO COOMPAIOIIECH JIMH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS W ONTHYECKOW CUIIBI coOMparomein
JINH3BI.

6. OTMBITHI 1O Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHI O BOCHPUATHUIO 1BETA MPEIMETOB MPU UX HAOIIOACHUM Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbI€ IBJICHUA.

OmnbiTel Pe3epdopaa u mnanerapuas Moxaens atoma. Mojenb aroma bopa.
Hcenyckanne u noryonieHne ceeta aromom. KBanTel. JInHeWyaTsie CIIEKTPBI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas Mogxens aroMHoro sapa. HM3oronel. PagmoakThBHBIE
npespauieHus. [lepuoa nmomypacmaga aTOMHBIX SIIEP.

SnepHble peakunu. 3aKOHBI COXPAHEHUS 3apsJ0BOrO U MAaCCOBOIO YMCEIN.
DHeprusi CBsA3M aTOMHBIX saep. CBA3b mMacchl U 3HEpPruu. Peaknuu cuHTE3a U
nenenus anep. Mcrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. JeMCTBUS paauOAKTHUBHBIX H3IYyUYECHHM Ha IKUBbBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3TYUYEHHUS U MOTJIOMICHHUS.

2. CHexTpsl pa3IMYHbIX T'a30B.

3. Cnektp BoAopoa.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHUZHPYIOUTUX U3ITYyUCHUH.

6. Perucrtpanus u3nydeHus MpUPOAHBIX MUHEPAJIOB U TPOTIYKTOB.

Jlabopamopnwie padbomost u onvimol.

1. HaGmroneHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnepoBaHue TpEKOB: U3BMEPEHUE SHEPTUU YACTUIIBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. H3mepenue paquoakTUBHOTO oHa.

IHoBTOpHUTEIBLHO-00001IAKOIIMIA MOLYJIb.

[ToBTOpUTENHEHO--0000IIAIOIIUN MOYJIb MPEHA3HAYEH JJIsl CUCTeMaTHU3allu1
U 0000IIeHHST  MPEIMETHOTO  COJACp)KaHMS W ONbITa  JICSITEIBHOCTH,
NpUOOPETEHHOTO MPU M3YUCHHH BCEro Kypca (PU3MKH, a Takke IJIS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy MO (Qu3uke uisi oOydJaronumxcs,
BBIOpABIINX 3TOT YUEOHBII peIMET.

[Ipy “3ydYeHUU JAHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS JOCTUKEHUE MPEIMETHBIX U
METaNnpeIMETHBIX  IJIAHUPYEMBIX  pe3yJibTaToB  oOyueHus, Qopmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHUE HAYUYHBIX METOJIOB HCCJIEIOBaHUs



SBJICHUM TIPUPOIBI M TEXHUKH, OBJIAJICHUE YMEHHSIMHU OOBSICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHS [OJIyYCHHBIE 3HAHWs, pellarh 3aJayd, B TOM YUCIIE
Ka4EeCTBEHHBIC U DKCIIEPUMEHTAJIBHBIE.

[IprHIMIIMATBHO AEATEIBHOCTHBIM XapakTep MaHHOTO pas3jielia pealu3yercs
32 CY€T TOro, 4Yro OOy4YaromIMecs BBIMOJIHSIIOT 3aJlaHds, B KOTOPBIX UM
IpeIaraeTcs:

Ha OCHOBE IOJYYECHHBIX 3HAHMM pacrno3HaBaTb U HAYYHO OOBSCHSTH
du3rgecKue SIBICHUS B OKPYIKAIOIIEH TPUPOJIEC U MMOBCETHEBHON KU3HU;

UCITI0JIb30BaTh HAYYHBIE METO/Ibl HCCIIEOBAaHUSI (PU3UUECKUX SIBJICHUHN, B TOM
YyCIie 1S IPOBEPKHU TUIIOTE3 U MTOJIYUYEHUs TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBBI HAMOOJEE BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, MTPAKTUUECKOTO UCIOIb30BAHUS PA3IAYHBIX HCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSA

N3yuenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare u3ydenus GU3NKHA Ha YPOBHE OCHOBHOTO 00IIIEeTr0 oOpa3oBaHUS

y oOyyatomierocss OyayT cOopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) IaTPpHOTHYECKOTO BOCTIMTAHMS:

— IPOSIBJIEHNE MHTEpPECa K NCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3ruecKol HAyKU;

— HEHHOCTHOE OTHOILLIEHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rPa:KIAHCKOTO M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIEHUU OOIIECTBEHHO 3HAYMMBIX
M OTHYECKMX Tpo0JieM, CBS3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHUE BAKHOCTU MOPAIBbHO--3TUYECKHX MPUHUUIOB B JEATEIbHOCTH
YYEHOI0;

3) 3cTeTHYeCKOro BOCIIUTAHUS

— BOCHPUATUE ICTETUUYECKUX KauecTB (PM3NUYECKON HayKu: €€ rapMOHHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHME LEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BaKHEHIIEH COCTaBIISIIOIIECH
KYJBTYPBI;

— Ppa3BUTHE HAy4HOH JII0003HATENILHOCTH, MHTEpeca K HCCIEI0BaTEIbCKOM
NEeSATENBHOCTH;

5) <¢opMupoBaHusi  KYJbTYPbl  310pPOBbSi W  IMOLHOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHHME IIeHHOCTH Oe3omacHOro oOpa3a >XM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU NPaBUJI 0OE€30MaCHOTO TOBEACHUS Ha
TpaHCHOPTE, Ha JI0porax, ¢ IEKTPUUECKUM U TEIUIOBBIM 00OpYJIOBaHHMEM B
JOMAIIHUX yCIIOBUSAX;

— cpopMHUPOBAaHHOCTh HaBBbIKAa peduiekcuM, MpPU3HAHUE CBOEro MpaBa Ha
OLIMOKY M TaKOTO K€ IIPaBa y Ipyroro 4eJIoBeKa;

6) TPy10BOT0 BOCIIMTAHUSI:

— AKTHBHOE Yy4YacTH€ B PEIIEHUHM MPAKTHYECKUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTeNbHON OpraHu3aluu, Topoja, Kpas) TEXHOJOTMYECKOH U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPeOYIOMUX B TOM YHCIE U (PUIUUECKHX
3HaHWM;

e — MHTEpEC K MPaKTHYECKOMY U3YUCHHUIO MPOodeccuii, CBI3aHHbIX C (PUZNKOM;

e 7)3K0JOrNYeCKOro BOCIUTAHUA:

e — OpHEHTAlMS Ha MPUMEHEHHE (U3MUECKUX 3HAHUM i1 pelIeHUs 3aJay B
00JIaCTH OKpY’KAIOIIEW Cpenabl, IJIAHUPOBAHMS IIOCTYNIKOB W OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBHM JIJIs1 OKPYKAIOILEH CPEIbI;

e — OCO3HaHHE TNO00ATBHOIO XapakTepa SKOJIOTHMUECKHUX MpoOJieM M MyTed uX
peLieHus;

o 8) aganTanum K M3MEHSAIONIUMCS YCJIOBHSM COHHAJIBHOW W NPHPOIHOM
cpeabl:

e — MOTPEOHOCTh BO B3aMMOJEHUCTBUM MPU BBINOJIHEHUU HCCIEIOBAHUNA U
MIPOEKTOB (PU3NYECKON HAINPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM
IPYTHX;

e — TIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JEeSATENbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YUCiie (POPMYITUPOBATH
UJIEH, IOHATHSI, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
bu3uKu;

e — IUIAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHHWHU HOBBIX (PU3UUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJU3UPOBATh U BBISBJIATH B3aUMOCBSI3U IPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHA C YYETOM BIMAHHUS HA OKPYXKAKOLIYIO Cpeny,
BO3MO>KHBIX INI0OAJBHBIX TOCIIEACTBUM.

METAINPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe OCBOCHHMS TpOrpaMMbl MO (DU3UKE HA YPOBHE OCHOBHOTO
o01ero o6pa3zoBaHus y oOydaroierocs: OyayT copMUpOBaHbl MeTaNpeIMeTHbIE
pe3yJabTaThl, BKIIOYAIONIUE TT03HABATEILHBIC YHUBEPCAJIbHBIE YUeOHBIC IEHCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpPCAJIbHBIC  yd4eOHBIC  JIEWCTBUS, PETYJISTHUBHBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3HaBaTeqbHBIC YHUBEPCAJIbHbIC YUeOHbIEe NeHCTBUA

Ba3oBble JiornyecKkue 1eiicTBUA:



BBISIBIIAITH W XapaKTePU30BaTh CYIICCTBEHHBIE TMPU3HAKK OOBEKTOB
(sBNIEHUN);

yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIIMKI, OCHOBAHUS IS
000O0IICHHS U CPaBHEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTax,
JAaHHBIX U HAOIOICHUSX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSM;
BBISBJISITh NPUYMHHO--CJICICTBEHHBIC CBSI3U TIPU U3YYCHUU (DU3HUSCKUX
SIBJICHUA W TPOIIECCOB, JIETIaTh BHIBOABI C MCITOJIB30BAHUEM JEyKTUBHBIX
¥ MHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOHMpATh CMOCO0 perieHus y4yeOHON  (U3UYecKOM
3amaun (CpaBHEHHE HECKOJIBKMX BapHUaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSITEIHbHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrle ucciienoBarejbcKkue 1eCTBUA.

MICITOJIB30BATh BOMPOCHI KaK UCCIIEN0BATEIBLCKUI HHCTPYMEHT ITO3HAHUS;
IPOBOJUTH IO CAMOCTOSITEIBHO COCTABIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCIIeOBaHUE (DU3UUECKOTO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHHUMOCTb UM JOCTOBEPHOCTh HH(pOpMalHio,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA,;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
POBENEHHOTO HAOIIOEHUS, ONbITA, UCCIIEIOBAHUS;

POTHO3UPOBaTh  BO3MOXKHOE JasibHeWIIee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

MPUMEHSTh Pa3IUYHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI TIPHU TMOUCKE U
orOope uHGOPMAIMKM WIH JAHHBIX C YYETOM MPEIJIOKEHHON ydeOHOMH
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (OPM TMIPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpaATh ONTUMANIbHYIO (opMy MpeAcTaBICHUS
uHQopMaIUl ¥ WUTIOCTPUPOBATH peIIaeMble 3aJladydl  HECJIOKHBIMU
CXeMaMHu, uarpaMmmMamMu, HTHOU rpauKkoi U 1X KOMOWHAIIASIMH.

KoMMyHuMKaTHBHBIC YHMBEpPCAJIbHBIC Y4eOHbIC 1eHCTBHSA:

B XOJIe OOCYXXJEHHUs Y4eOHOro Marepuana, pe3yibTaToB J1abOpaTOPHBIX
paboT 1 POEKTOB 3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TeMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIC HA PEIICHHE 3a7a4d W TOJJep>KaHue
OJ1arokesIaTeIbHOCTH OOIIEHNS;



COMOCTAaBIISAITh CBOM CYXKIEHUS C CYXICHUSMU JIPYTMX YYaCTHHUKOB
Jrasiora, OOHapy>KMBaTh pa3iNyune U CXOJCTBO MO3ULINN;

BBIPAKATH CBOIO TOYKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX;
myOJIMYHO TPEACTABIATh PE3yIbTaThl BHINOJTHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh M  HUCIOJb30BaTh  NPEUMYLIECTBA  KOMaHIHOM U
WHAMBUAYAIbHONM pabOThl MpU PEIICHHH KOHKPETHOW (U3MUYECKOI
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh JECUCTBUS
no €€ JOCTH)KEHHUIO: paclpelesiaTh poju, 00CYXIaTh HPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 00001aTh MHEHUSI HECKOJIBKUX JIFO/CH;
BBIINIOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAUECTBEHHOI'O pPe3yJsbTaTa 1o
CBOEMY HAIlpaBJICHUI0O M KOOPAMHHUPYS CBOM JACHCTBUSA C APYrUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHS.

PerJISITI/IBHbIe YHUBEPCAJIBHBIC y‘{eﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HCHHBIX W YUCOHBIX CHUTYAIUSAX, TPEOYIOMNX
TUTSL periieHust GU3NIeCKuX 3HAaHUH;

OPUEHTHUPOBAThCA B  PA3JIUYHBIX  TOAXOJAX TMPUHATHS  pEIICHUIN
(MHIMBUAYATbHOE, TIPUHATHE PEUICHUS B TPYIIeE, MPUHATHE pENICHUN
Tpynmon);

CaMOCTOSATENFHO COCTABIISITH aJITOPUTM PEIIeHUs (PU3NIECKOM 3a/1auu UiTu
TJIaHa UCCIEOBaHUS C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh Npe/IJIaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBbIH HHTEJICKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTyallUU U IIpeuiaraTh IJIaH €€ U3MEHECHUS,
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHUS)  pe3yJbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHHUS
($u3MYECKOr0  HUCCIEOBAaHMS WJIM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CHUTYyallMii, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIIOBUSIM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIopa WIH JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHUS U JOTUKY APYIOro;



IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pPelIeHnr (PU3HUECKUX 3a]ad WU
B YTBEP)KIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.

HPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 Kjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIP30BaTh  TOHSATHS:  (U3MYECKHE W  XUMUYECKHE  SIBIICHHSI,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, T'MIOTE3a, €IUHUIIBI (U3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperatHbleé COCTOSIHUS BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE JABWXKEHHE (PaBHOMEpPHOE,
HEpPaBHOMEPHOE, TMPSMOJMHEHHOE), TPaeKTOpUs, PaBHOJCHCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IUIacTHYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (Aud@dy3us, TEIIOBOE ABUKEHUE YaCTHUIl BEIIECTBA,
paBHOMEPHOE  JIBIDKEHUE, HEPAaBHOMEPHOE  JBIDKCHHUE,  HWHEPIUs,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPABIX TENI C 3aAKPEIJIEHHOW OCHIO
BpalleHus, Iepejavya JaBjCHUS TBEPABIMU TeJaMH, KHUAKOCTSIMU U
razamy, arMocepHoe JaBlieHHE, IUJJaBaHUE TeJ, MPEeBpaIlCHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBJICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YyUYCHHBIX  (DU3WYECKUX  SIBJICHUN B
OKpYXalollleM MHpEe, B TOM uucle (HU3NYECKUE SBICHHUS B TPHUPOJE:
IPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBON M HEKHUBOU
npupoje, ACHUCTBUE CHUIIBI TPCHHST B TPUPOJEC M TEXHHUKE, BIUSHUC
aTMOoc(EepHOro JaBJEHHUS Ha KMBOW OpraHu3M, IJIaBaHUE PbIO, pblYarv B
TeJIe YeJOBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKH ) (PU3UUECKUX SIBIICHUN;
OMUCHIBATh U3yYCHHBIE CBOMCTBA Tel M (U3UUYECKUE SIBIICHUS, UCIIONB3YS
dbuznyeckre BeTUYUHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC
Tella, Cujla TpEeHUs, JaBiieHUe (TBEPAOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TUIEUO CHJIBI,
MOMEHT CWJbl, KOI((UIMEHT TMOJIE3HOTO [JIEUCTBUS MEXaHU3MOB,
KHHETHYCCKass W TOTCHIMANbHAS SHEPrus), NMPH ONMUCAHWU TPABUIBHO
TpakTOBaTh  (DU3WYECKUN  CMBICT  HMCIOJIB3YEMbIX  BEJIMYUH,  HX
0o0O3HaueHUs W CAWHUIBI (PU3NYECKUX BEJIMYMH, HAXOIUTH (HOPMYJIBI,
CBSI3bIBAIONINE JIAHHYIO (DU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYMHAMU,
CTPOUTH TpaUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH,



XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBICHUS U TPOIECCHI,
UCIIOJIb3Ysl TIpaBujia CIOKEHUs Cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUIIO paBHOBECHUS pblyara (010ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
OHEPruM, NpU OTOM [aBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOoHa U
3aIMCBIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHTyallud NPaKTUKO-OPUEHTUPOBAHHOIO XapaAKTEpa:
BBISIBJISAITh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsCHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIA 3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3adaudn B 1-2 JEWCTBUS, HCIOJIB3ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HA OCHOBE aHaIM3a
YCJIOBHSI 3a/1a4d 3alMChIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3NYECKUE
BENTUYUHBI B (DOPMYJIBI U TMPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/a4, OLICHUBATh PEATUCTUYHOCTD
MOJTY4YEeHHON (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPU [OMOIIH
(buU3HMYECKUX METOJIOB, B OITMCAHUU UCCJICIOBAHUS BBIIEISATH MMPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pazauyaTbh U MHTEPIPETUPOBATH
MOJYYEHHBIA pe3yJIbTaT, HAXOJWTh OIIUOKKM B XOJE€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUN WK
buznuecKux CBOWCTB TEN: dbopMyIMpOBATH MIPOBEPSIEMbIE
MPEANOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHHS,
3aMUCHIBATh X0/ OMbITa U (DOPMYIUPOBAThH BHIBOII,

BBITOJIHATh TPSIMBIE W3MEPEHUS] PACCTOSIHUS, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI W TeMIepaTypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEJIMUUHBI OT
JIPYrofl C HKCIOJb30BAHUEM MPSAMBIX H3MEPCHHH (3aBHCHMOCTH ITyTH
PaBHOMEPHO JBHKYIIETOCS Tela OT BPEMEHM JIBUKCHHSI TEja, CHUJIBI
TPEHUS CKOJIBKEHHS OT Beca Tella, KauyecTBa 00pabOTKU TOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIbI TPEHHS OT IUIOLIAIN COITPUKOCHOBEHUS TEN, CUJIIbI
YOPYTOCTH OT YUIMHEHHS TPYKUHBI, BHITAJTKUBAIONIEH CHIIBI OT 00BbEMa
IIOrPYKEHHOM YacTH Teja U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM
TJIaBaHUs TeJl, YCIOBUW paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUM  Y4eOHOTO HCCIIEJIOBaHUSA, COOUpaTh YCTAHOBKY M
BBINOJHATh WU3MEPEHUs, Clenys MPEeJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTarhl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHJE
NOpEJIOKEHHBIX TaONMIl U TpadUKOB, JENaTh BBIBOJBI IO pe3yJbTaTaMm
UCCIIEIOBAHMS,

NPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3UUYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO TeNa, CHUlla TPEHUS CKOJIbKEHUS,
JaBJICHUE  BO3[yXa, BbITAIKUBAIOLIAs CHUJA, JICHCTBYyIOIIAas  Ha
HOTpyXKEHHOE B KHUAKOCTb TENO, KOIPPHUIMEHT MOJE3HOrOo AEHCTBUS
IPOCTHIX MEXaHWU3MOB), CIEAysd MpPEeNOKEHHOW WHCTPYKLIUU: TMPH
BBIMIOJTHEHUH H3MEpPEHUIl COOMpaTh JKCHEPUMEHTANBHYIO YCTaHOBKY H
BBIUUCIISATH 3HAUCHNE NICKOMOW BEJIMYMHBI,

COOJII0/1aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHILMUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETp, COOOLIAIOLIMECs COCYJbl, OapomeTp,
phluar, NOJIBUKHBIA U HETIOJABUKHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaTh MPUHIUNBI JAECWCTBUA HU3YYEHHBIX NPUOOPOB WU
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha MX omucaHus (B TOM YMHCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THMJpaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIOIB3Ys 3HAHUS
O CBOMCTBaxX (PM3MUECKUX SIBJEHUN U HEOOXOAMMbIE (PU3UUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  NPUMEPAX)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3NYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3I0POBbS W  COOIIOICHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaloIeH Cpefie;

OCYUIECTBJISATH OTOOpP HMCTOYHMKOB HHpopmauuu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIPpOCOM, HA OCHOBE NMEIOLIUXCS
3HaHUH ¢ TyTEM CpPaBHEHMSI PAa3IMYHBIX HCTOYHHMKOB BBIICIATH
uHPOPMAIINIO, KOTOpas SBJSIETCS TPOTHBOPEUYMBOW WM MOXET OBITh
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHIMIOJHEHUHN YUY€OHBIX 3a/laHuil HaAYyYHO--TIOMYJIIPHYIO
auTepaTypy  (U3HYECKOTO COAEp)KAHMSA, CIPABOYHbIE  MaTepuabl,
pecypcbl ceti VIHTepHET, BlajeTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMauu (PU3NYECKOTO COJAEPIKAHUS, B TOM



yyciie myOJMYHO [elaTh KpaTKhe COOOIICHHS O pe3yjbTaTax MPOEKTOB
WIM y4eOHBIX HCCIENIOBAHMM, TPU OSTOM TIPAMOTHO HCIOIH30BAThH
U3YYCHHBIM TMOHSATUWHBIM ammapaT Kypca (U3UKHA, COMPOBOXKIATH
BBICTYIUJIEHUE MTPE3CHTAUEN;

IpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENAOBAHUMN pacrpenessTh
00s3aHHOCTH B TPYyIIlE B COOTBETCTBUU C IOCTAaBICHHBIMHU 3aJadyaMi,
CIIEIUTh 34 BBINOJHEHWEM IUIAHA JEHUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIAJ B  JCATENBHOCTh  TPYIIbI,  BBICTPauBaTh
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHNUE OKPYKAIOIIHX.

K konIy oOydeHus B 8 Kiiacce nmpeMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHble TeNla, HACHIICHHBIA M HEHACHIIIEHHBIA TMap, BIIAXKHOCTH
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSAS DJHEPrus, TEIUIOBOM JBUTrATElb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsil, FJCKTPUUYECKOE T0JI€, TPOBOJHUKHU
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE MOJIE;
paznuyarh SBJICHUA (TEIJIOBOE pacUIMpEeHUE U CKaThe, Temiolnepenaya,
TEIUJIOBOE PaBHOBECHUE, CMAayMBaHUE, KANWUISPHBIC SBJICHUS, UCIIAPCHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpUCTA/UIM3alus (OTBEpJieBaHUE), KHUIICHHE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, U3JIyYeHHUe),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHUE, B3aUMOJICICTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha MPOBOJAHUK C TOKOM, DJICKTPOMAarHuTHAs MHIYKITUS)
M0 ONHUCAHUI0 HX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX  (PU3UYECKUX  SIBJICHUH B
OKpY’)KalollleM MHUpPE, B TOM 4Yucjie (u3nueckue SIBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHWE W KalNWUISIPHbIE SABJICHUS B MPUPOJE,
KpUCTaJUIbI B mpupoje, usinydeHue CoiHIla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMAaHA, UHESI, CHETa, AIEKTPUUECKUE
sABJICHUSI B aTMocdepe, JIEKTPUYECTBO YKUBBIX OPraHU3MOB, MAarHUTHOE
noie 3emuH, Japeld MoIrOCOB, POJb MArHUTHOTO IIOJS ISl JKM3HHM Ha
3emiie, MOJSIPHOE CUSIHUE, IPHU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISITh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (PU3MUECKHUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIE CBOMCTBA Tel M (PU3UYECKUE SBJICHUSI, UCIIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPTHUs, KOJTUIECTBO
TEIUIOTHI, yAEIbHAs TEMJIOEMKOCTh BEIIECTBA, Y/I€JIbHAS TEIIOTa



IUTaBJICHUS, yJAEJbHas TEIUIoTa MNapooOpa3oBaHMs, YZAENbHas TeIioTa
CTOpaHHs TOIUIMBA, KO3(PPUIMEHT TMOJE3HOrO JAEUCTBUA TEIUIOBOM
MalluHbl, OTHOCHUTEIBHAS BIAXHOCTh BO3/yXa, JJIEKTPUYECKUN 3apsil,
CHJIAa TOKA, JJIEKTPUYECKOE HANpPsDKEHHE, COINPOTUBIICHUE IPOBOIHUKA,
yAETbHOE  CONpOTUBICHHE  BellecTBa, pabotra u MOITHOCTh
ANEKTPUYECKOr0 TOKA), NpPH ONUCAHWM MPaBUIbHO  TPAKTOBATh
(u3NYECKUN CMBICIT HUCIIOJIb3YEMBIX BEJIMYMH, O003HAUYEHUS U €IUHULIBI
(¢u3NYECKUX BEIMYUH, HAXOAWUTh (POPMYJIbL, CBS3BIBAIOIINE JAHHYIO
Gu3MYECKyI0 BEIWYUHY C JAPYTMMU BEIUYUHAMH, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SABICHUS M TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KHHETHYECKOW TeOopUuu
CTPOEHMSI BEIIECTBA, NPUHLHUII CYNEpHO3UINH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LI, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpAaHEHUS DHEPIUHM, NIPU OTOM  J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTEMaTHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3UYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalUi MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBISIBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
IaroB ¢ Omopod Ha 1-2 W3Y4YeHHBIX CBOWCTBAa (PU3NYECKUX SIBICHUH,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pematb pacu€THble 3afaud B 2—3 JEWUCTBUSA, HUCIOJb3Ys 3aKOHBl HU
(dopMyIibl, CBA3BIBAIOIIME (PU3NYECKUE BEJTUUYMHBI: HAa OCHOBE aHajiu3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPATKOE YCJIOBHE, BBIABISATH HEAOCTATOK
JAHHBIX I pEIIeHWs 3a/Jayd, BbIOMPATh 3aKOHBI W (DOPMYIIBI,
HEOOXoAMMbIEe JUIsi €€ pelieHus, MPOBOAUTh pPacu€Tbl M CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETMUYMHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaThb MPOOJEMBbI, KOTOpPHIE MOXKHO PEIIUTh MpPU [OMOIIU
($U3NYECKUX METO/OB, HCHOJb3Yysl OMNUCAHUE MCCIEAOBAaHUS, BBIICIATH
pOBEpSAEMOE MPEANOJIOKEHUE, OICHUBAaTh MPABWIBHOCTH MOPSAKa
MPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

OPOBOAMUTH OMBITBI TO HAOMIOAEHUIO (U3UYECKUX SABICHUN WU
(bu3nyecKuX CBOWCTB TeJ (KanMUISPHbIC SBJICHHUS, 3aBUCUMOCTD JTaBJICHHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOIIECcCa OCThIBAHUS U
HarpeBaHusl TMPU M3IYYCHUH OT IBETa H3Iydarouied (IMOrjIomaroieii)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHsI BOJBI OT TEMIIEPaTyphbl KUJIKOCTU U
IJIOIAAN €€ IOBEPXHOCTH, OJJIEKTpU3alus TeJl W B3aUMOJCHCTBHE
AIIEKTPUYECKUX 3apsA0B, B3AUMOJEHCTBUE OCTOSSHHBIX MarHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX IIOJIEM MOCTOSIHHBIX MArHWTOB, JEHCTBUSA
MarHUTHOTO MOJs HAa MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBAa DJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
IIPOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYIIMPOBATH BHIBOIBI,
BBIIIOJIHATh ~ IPSIMBIE ~ M3MEPEHUS  TEMIEpaTypbl,  OTHOCUTEIbHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HANpPSIKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYMKOB (PU3NYECKUX BEJIUYMH, CPABHHUBATh
pe3yNbTaThl U3MEPEHUH ¢ yUETOM 3a/laHHOM a0COIIOTHOM MOTPEIIHOCTH;
POBOIUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHHBI OT
Ipyrol ¢ HUCHOJB30BaHMEM IMpPSMBIX HU3MEPEHHHM  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUMKA OT €ro JJIMHBI, IUIOIIAIX IONEPEUYHOIO
CEYEHHMS U YACIBHOIO CONMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UOYIIEro 4Yepe3 NPOBOJHUK, OT HANpSHKEHHWS Ha  IPOBOJHUKE,
UCCJIEOBAHUE IMOCIECAOBATENIBHOTO W  IAPAJUIEIBHOIO  COEIWHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOMpaTh YCTaHOBKY U
BBINIOJIHATh W3MEPEHHs], CIeAysd MPEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3yabpTaThl MOJYYEHHOM 3aBUCHMOCTM B BHUAE TaONHIl U TpaduKoB,
JieNaTh BBIBOJIBI 10 PE3YJIbTATAM MCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BeIWYMH (yIenbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMPOTHUBIEHWE TMPOBOJHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBAaTh W3MEPEHHs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CJENysl NPEIJIOKEHHON HWHCTPYKLHH, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paTopHbIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEWCTBHS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX omnucaHus (B TOM YHCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETUMK HJIEKTPUYECKOW HHEPIUHU, SJIEKTPOOCBETUTEIIbHBIE
npUOOPHI, HarpeBaTENbHbIE ANEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
NPEIOXPAHUTEIH, HNEKTPOMATHUT, AJIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBAaX (DM3MUECKUX SIBICHUI U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIE
npuOopbl MO CXeMaM M CXEMaTHMYHbIM pPUCYHKaM (JKUAKOCTHBIH
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, ABUTaTElb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOII, peOCTaT), COCTABIATh CXEMbI JIEKTPUUECKUX



1ernel ¢ mocaea0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyas yCclIOBHbIC 0003HAYCHHS SJIEMEHTOB JIEKTPUYCCKHX IICTICH;
NPUBOAUTh  MPUMEPH  (HaXOOWTh HMHPOPMAUIO O  TMpUMEpax)
MPAKTUYECKOTO HWCIOIL30BaHMS (DU3UYECKUX 3HAHWM B IOBCEIHEBHOU
KU3HU I oOecreueHrss 6€301acHOCTH MpU o0paIleHuy ¢ mpudbopaMu u
TEXHUYECKUMHU YCTPOHUCTBAMHU, COXPAHECHUS 370POBBS U  COOIIOJCHUS
HOPM DKOJIOTUYIECKOTO TTOBEJICHHS B OKPY KaIOIIEH cpe/ie;

OCYIIECTBJIATh TMOUCK HWHGOpMAMK  (HU3UIECKOTO COACp)KAaHUS B
WNuTepHeTe, Ha OCHOBE HWMEIONIMXCS 3HAHUH © TMyTEM CpaBHEHUS
JIOTIOTHUTEBHBIX ~ MCTOYHHUKOB  BBIACIATH WH(POpPMAIMIO,  KOTOpas
SIBIISIETCS] IPOTHBOPEUNUBOM HIIM MOKET OBITh HEJIOCTOBEPHOMU;
WCITOJIB30BATh MPHU BBITIOJHEHUN YUEOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
TUTEPATypy (HU3UYECKOTO COJCPIKAHMsI, CIPABOYHBIC  MaTepHAIbI,
pecypcbl cetu VIHTEepHET, BiaieTh MpuéMaMHu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
o00o0mass uHPOpMALMI0O U3 HECKOIbKUX HCTOYHUKOB (DU3UYECKOTO
CoIepKaHWsl, B TOM YHCIE MyOJWYHO TPEIACTABIATh PE3yIbTaThI
MPOEKTHOM WJIM HMCCIIEIOBATEIBCKON JESITEIIbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TOHSATUWHBIM ammapaT Kypca (U3UKH,
COMPOBOXKIaTh BBHICTYTUICHUE MPE3CHTAILINEH;

NPU  BBITIOJTHEHWH YYCOHBIX TPOEKTOB M HCCIECIOBAHWN (PU3MUSCKUX
MIPOIIECCOB pacmlpeAeisaTh OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICAUTH 32 BBHITIOJHEHUEM IUJIaHA JACHUCTBUN U
KOPPEKTUPOBATh €r0, AaJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIaJ B
NeATEeTLHOCTh TPYMIBI, BRICTPAMBATh KOMMYHHUKATHBHOE B3aUMO/ICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoHIily 00ydeHnust B 9 kjiacce nmpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH:

UCIIOJIB30BaTh IIOHATHA: CUCTEMA OTCYE€Ta, MaTEpHAIbHAas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXaHUYECKOro IBWXKEHUS, nedopmanus
(ympyras, IlacTU4yeckas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPEerpy3ku, LEHTP TSKECTH, aOCOJIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsS U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTb,
CHEKTPhI UCIYCKaHUS M MOTJIOUIEHUs, anb(a-, 0eTa- U raMmma-u3ayueHus,
W30TOIIBI, IAEPHAS SJHEPreTUKA;



pasznuyaTh SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOIMHEHHOE
NBIKEHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEIHOE MABW)XEHHE, CBOOOJHOE
najieHue TeJ, pABHOMEPHOE JBI)KEHHE M0 OKPYKHOCTHU, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBIJKEHME, KoyieOaTeIbHOE ABMKEHHUE (3aTyXarouue u
BBIHY)KJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE IBHKCHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEHHOE PAaCIpPOCTPAHECHHUE, OTPAKEHUE U TPEIOMIICHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3sioKeHUE OeJIoro cBeTa B
CHEKTp M CJOXKEHHE CIEKTPaJbHBIX I[BETOB, JMCIEpPCUS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HWKHOBEHHE JIMHEHMUYATOTO CIEKTpa
W3ITyYCHHMsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUM B
OKpyXaromeM Mupe (B TOM 4YHCIe (PU3NUECKHE SIBICHUS B IPHUPOJE:
MPWIUBBI U OTJIUBBI, JBUKEeHUE 11aHeT COJIHEYHON CUCTEMBbI, pEaKTUBHOE
JBIDKEHUE JKUBBIX OPraHW3MOB, BOCHPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJICTpSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 07XO, IIBETa TeT,
ONTHYECKHE SBJCHUS B TMPHUPOJE, OMOJOTHYECKOE ICHCTBHE BHIUMOTO,
yIbTPa(UOJIETOBOTO U PEHTTEHOBCKOTO H3IY4YEHUH, €CTeCTBEHHBIN
PaIOAaKTUBHBIN (DOH, KOCMHUYECKHE JIy4H, PATUOAKTUBHOE H3IyUYCHHE
OPUPOIAHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX HW3IIyYCHHN Ha
OpraHv3M 4YeJIOBEKa), MPU 3TOM IMEPEBOJUTHh MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCTSATh CYIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PUMUIECKUX
SIBIICHUI;

ONKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (U3UUECKHUE SBICHUS, UCIIONb3YS
dbusznueckue BENIUYMHBI (CpPEeIHSsI U MTHOBEHHAas CKOpPOCTh Tejla TMpHU
HEPAaBHOMEPHOM JBWKCHUHU, YCKOPEHHUE, TMEepeMelIeHUe, IMyTh, yTioBas
CKOpPOCTh, CHUJIa TPEHMS, CHJIa YNPYrOCTH, CHUJA TSHKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJICHUs, BEC Tejla, HUMIIYJbC Tela, HUMIYJIbC CHUJIbI,
MeXaHuueckass pabdoTa W MOIIHOCTb, IOTEHIMAIbHAS DHEPrus Tena,
MOJHSITOTO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIIMATbHAS DHEPTUs CXKATON
NPY)KWHBI, KHHETHYECKash DSHEPrus, IIOJIHAs MEXaHW4ecKas OJHEpPTrus,
MepUoJ U 4acToTa KojieOaHW, JITTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMJICHUSI CPEJIbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH,
0o0O3HaueHUs W EAUHUIIBI (U3NYECKUX BEJIMYMH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UUYECKYI0 BETUYHHY C APYTHMH BEIUYMHAMH,
CTPOUTH TpahUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUICCKUX BEITUYHH,
XapakTepu3oBaTh CBOMCTBA Tei, (U3UUECKUE SBICHHUS M MPOIECCHI,
WCIIOJIb3Ys 3aKOH COXPaHEHUS YHEPTUHU, 3aKOH BCEMHUPHOTO TATOTEHUS,



OPUHLUI CYNEpHO3UIMN CHJI, MPUHLUI OTHOCUTeNnbHOCTH [anuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMs] UMIIYJIbCA, 3aKOHbI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOI'O YHUCEI
OpU SJAEPHBIX PEAKLUAX, IPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA M 3aMUCBIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3UYECKHE TPOIECChl U CBOMCTBA TeN, B TOM YHUCJIE U B
KOHTEKCTE CUTyallil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO--CIIEICTBEHHBIE ~ CBSI3U, CTPOUTh OOBSICHEHHME U3  2-3
JOTMYECKHX ILIAaroB C OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemath pacy€THbIC 3amaud  (OmMHMparIuecss Ha CHCTeMy U3 2-3
YpaBHEHUI), UCHOJB3Ys 3aKOHBI U (POPMYJIbl, CBS3bIBAIOLINE (PU3NUECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUSA 3aJauM 3allMChIBaThb KpPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOYHBIE JaHHBIE, BbIOUpAThH
3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIE ISl PELICHUS], MPOBOIUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HA4YCHHsS] (U3HUECKOU
BEJIMYMHBI,

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO pEHIUTh MPU MOMOIIU
(GU3NYECKUX METO/OB, HCHOJb3ysl ONUCAHUE MCCIEAOBAaHUSA, BBIIEIATH
IPOBEPSIEMOE  MPEIINOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOPSAKA
NPOBEJCHUS  WCCIICJIOBAaHMS, JIelaTh BBIBOABI, HHTEPIPETHPOBATH
pEe3yNbTaThl HAOIOIEHUH U OTIBITOB,;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3axkoHa HproTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTb MNEpHOAa KOJEOAHUU MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3yYEHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHUs MpenMera B coOuparouieit
JUH3€e, HAOMI0JEeHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3ITyYEHUs):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
0o0Opy/lOBaHUS, OMUCHIBATH XOJ ONbITa M  €ro  pe3yJibTarhl,
(bopMyIIMpOBaTh BHIBOIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaensis
cCpeqHee 3HAa4YeHHE M3MEpsieMOM BeTUYMHBI ((OKYCHOE pacCTOsTHHUE
coOuparolel JMH3bl), OOOCHOBBIBaTH BBIOOP cmocob0a H3MEpeHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTh MCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYUH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTbH ITyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JBID)KCHHHM 0€3 HavYallbHONW CKOPOCTH, IMEpHoja
KojaeOaHuii MaTeMaTHUYECKOr0 MAasgTHHKA OT JIMHBI HHUTH, 3aBHCHUMOCTH
yIjla OTPa)X€HUsI CBETAa OT yIja MaJeHUus M yTJja MPeOMJICHUS OT yIja
najieHus1): TUIAHUPOBATh HMCCIIEJAOBaHUE, CaMOCTOSITEJIbHO COOHMpAaTh
YCTaHOBKY, (UKCHPOBATh PE3yJbTAaThl IMOJYYEHHOHW 3aBHCHMOCTHU
bu3MYecKuX BETWYMH B BUAEC TaOIWI W rpadyKOB, JENaTh BBIBOJIBI IO
pe3yJibTaTaM UCCJIeI0BaHNUS,

MPOBOJUTh KOCBEHHBIE W3MEpeHUs] (U3NUYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOPEHHE Tejla TMPU PABHOYCKOPECHHOM  JBHIKCHHH,
YCKOpEHHE CBOOOJHOTO TMaJACHHUA, KECTKOCTh MPYXKHUHBI, KOd(hPuIMeHt
TPEHUSI CKOJBXKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa H
nepuoj, KojeOaHuW MaTeMaTUYeCKOro U TMPYXUHHOTO MAasiTHUKOB,
ONTHYECKasl Ccuja coOuparomer JHWH3bI, pPaguoOaKTHBHBIA  (POH):
IJIAaHUPOBATh H3MEPEHUsS, COOMpaTh JKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHSATh U3MEPEHUS, CIEAYS MPEI0KEHHOM MHCTPYKIMH, BBIUYUCIATH
3HAYCHUE BEJIMUMHBI U aHAJTU3UPOBATH MOJYUYEHHBIC PE3YJIbTAThl C YUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUI;

co0JIro1aTh MpaBUIa TEXHUKU 0€30MaCHOCTH MPU paboTe ¢ 1ab0paTOpHBIM
o0opy1I0BaHUEM;

pa3IMyaTh OCHOBHBIC TPU3HAKKA H3YYCHHBIX (PU3MUECKUX MOJCICH:
MaTepuajibHas TOuka, aOCOJIOTHO TBEPIOE TENO, TOUYCUHBIA HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJElb aToMa, HYKIOHHas
MO/IeJIb ATOMHOTO S/pa;

XapaKTepu30BaTh TMPHUHIUIIBI  JEHCTBUS H3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha WX ONHUCAHUSA (B TOM YHCIE:
CIIUJIOMETpP, JaTUYWKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHUs, pakeTa,
9XOJIOT, OYKH, TMepuckon, ¢oToanmnapar, ONTUYECKUE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuWibcoHA), HCHONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SABJICHUW W  HEOOXOoIUMbIe  (PU3UUECKUE
3aKOHOMEPHOCTH;

HCITIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIIECCOB
NpU pEHICHUU Y4YeOHO--TIPAKTUYECKUX 3aJ]ay, ONTHYECKUE CXEMBbI IS
MTOCTPOCHUS N300paKEHUH B INIOCKOM 3epKaJie U COOMparoIeh JTNH3E;
NPUBOIUTE  NpHUMEPHl  (HaXOAuTh  HMHGOPMAIMIO O  IIpUMEpax)
MPAKTHYECKOTO HCIOJIB30BaHUS (PU3MYECKUX 3HAHUM B TIOBCETHEBHOM
KU3HU Il oOecrieueHrst 6€30MacHOCTH MpU o0pallieHuu ¢ npudopamu u
TEXHUYECKUMU YCTPOUCTBAMU, COXPAHEHHUS 3/I0POBbS U  COOJIOJICHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPYKAIOLIEH CPEIE;



OCYIIECTBJIATh TMOUCK WHGOpMaK  (HU3UIECKOTO COACp)KaHUS B
HHuTepHeTe, caMOoCTOATENBHO (POPMYIHPYs OMCKOBBIM 3apoc, HaXOUTh
IYTU ONPEIENICHUsI JOCTOBEPHOCTH MOJTYYEHHONM MH(POpPMAILlUU Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOMOJHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPHU BHITIOJHEHUHN YUY€OHBIX 3a/laHUil HAYyYHO--TIOMYJIAPHYIO
auTepaTypy  (U3MYECKOTO COJAEP)KAHMSA, CIIPABOYHBIE  MaTepuasbl,
pecypcbl cetu VIHTepHET, BlajeTh npuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIMU U3 OJJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpMAIlMM U3 HECKOJBKMX HCTOYHUKOB (PU3UUYECKOTO COAECpIKAHUS,
myOJIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHOM MIIM MCCIIEA0BATEIbCKOM
NESTENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  W3YUYCHHBIN
NOHATUUHBIM anmapar HM3y4yaemoro pasjaena (U3MKH M COIMNPOBOXKIATh
BBICTYIUICHHE TMpe3eHTaluel ¢ ydé€ToM OCOOEHHOCTEW ayJuTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3iesioB U (uudgposbie) DYHKIUOHAIBHASA
KonTpoabubie | IlpakTuueckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTeJibHbIE rPaMOTHOCTH
padoThbI padoThI
pecypchl
Pa3zjnen 1. ®usuka u eé posib B NO3HAHUM OKPYZKAIONIIEr0o MUPa
bubmuorexa [JOK
11 o - 2 https://fg.resh.edu.ru/
HI3HKA = Hayka © TIpHpore https://m.edsoo.ru/7f416104 | oo a-rESTEALLIL
bu6mmoteka [IOK
1.2 o 2 1 https://fg.resh.edu.ru/
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JACTHUI[ BENIECTBA https://m.edsoo.ru/7f416194 e
A
2.3 TPCTATHBIC COCTOAHI 2 bubmmorexa LIOK https://fg.resh.edu.ru/
BENIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /[Bu:keHne U B3anMo/IeliCTBHE TeJl
bu6nuoreka [JOK
A M https://fg.resh.edu.ru/
3 CXAHMACCKOC JIBIIKCHHC 3 https://m.edsoo0.ru/7f416194 Bl eCl.i



https://m.edsoo.ru/7f416194
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f416194
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f416194
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f416194
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f416194
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f416194
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f416194
https://fg.resh.edu.ru/

bu6nmmoreka [IOK

2 4 https://fg.resh.edu.ru/
3 HEpIIHsI, Macca, MIOTHOCTh 4 1 httos://m.edsoo.ru/7fA16194 ps.//fg.resh.edu.ru
bubmuorexa [JOK
. .B https://fg.resh.edu.
3.3 Cuna. Buas! cun 14 2 httos://m.edsoo.ru/7fA16194 ps://fg.resh.edu.ru/
Hroro no pazneny 21
Pa3znen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH H ra30B
aBnenue. [lepenaua naBineHus
4.1 ié bIMU TGJII:J,MI[I/I " 3 bubmorexa HOK https://fg.resh.edu.ru/
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» ®usuka, 8 knacc/ [epeimkun .M., UBanoB A.U., AkiimonepHoe o0I1eCTBO
«M3natenbcTBO «IIpocBenieHre»

» ®usnka, 9 knacc/ [lepeimkua A.B., I'ytauk E.M., UBanoB A.I., IleTpoBa

M.A., AKHI/IOHepHOG O6I[IGCTBO «HBI[&TCJII)CTBO ((HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHAJIbBI JIJIAA YYUTEJISA
https://nsportal.ru/shkola/

https://rosuchebnik.ru/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru/

https://myschool.edu.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/

