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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKEe HAa YPOBHE OCHOBHOIO OOILEro 0Opa30BaHUs
COCTaBJICHA HAa OCHOBE MOJIOXKEHUW U TpeOOBaHUM K pe3yabTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW HPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuun npenoxaBanus yaeoHoro npeamera «Dusmkay.

Copepxanue mnporpaMMmbl 10 (U3MKE HAMpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH OOYYAIOIMIMXCS M OPraHU3aldi0 HU3ydCHHS
¢u3nKn Ha ACSITETHLHOCTHOM OCHOBE. B mporpamme mo (u3uKe yIUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanmzanuu TpeboBannit ®I'OC OO0 k
IUTAHUPYEMbBIM JINYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM OOYy4eHHUs], a TAKKe
MEXITPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX y4E€OHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTI'0 0011Iero 00pa3oBaHMsl.

[Iporpamma 1o ¢u3MKe ycTaHaBIMBAET paclpeeieHre yueOHOro Marepuana
o rojam oOyueHus (MO Kjaccam), MpejjiaracT MPUMEPHYIO MOCIeI0BaTEIbHOCTD
U3Y4YEHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEAMETHOTO COACpKAHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00y4arommxcsl.

[Iporpamma mo Qusuke pazpaboTaHa C IEIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3J]aHUU PadoUeii MporpaMMBbl IO yUeOHOMY MPEMETY.

®duzuka SIBIAETCA CHCTEMOOOPA3YyIOIIMM Ml  €CTECTBEHHO-HAYYHBIX
y4EOHBIX MPEAMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEKaT B OCHOBE MPOLIECCOB
U SIBJICHUM, H3ydyaeMbIX XHUMHUEH, Ouoyiorueid, actpoHoMued u Quandeckon
reorpadueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
penocTaBisieT Haubosee sCHble OOpaslbl TPUMEHEHUS HAy4YHOTO METoja
MO3HAHHUS, TO €CTh CII0C00a MOTYyIEHUS JOCTOBEPHBIX 3HAHHUI O MUPE.

OpnHa W3 TWaBHBIX 3a/ad (PU3MYECKOTO OOpa3OBaHMsI B CTPYKTypEe OOIIETro
o0pa3oBaHUsl COCTOUT B (DOPMUPOBAHMHM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH H
MHTEpeca K HayKe Y 00yJarommxcs.

N3ydenne Qusuku Ha 0a30BOM ypOBHE MpEIIOJaracT OBJaJICHHE
CIEYIONIMMU KOMIETEHTHOCTSIMH, XapaKTEePU3YIOUIUMU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

« HAaY4YHO OOBSCHSTH SIBJICHUS;

 OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIETOBAHUS;

« HHTEPIOPETUPOBATH  JIaHHBIE W UCIOJIb30BaThb  HAY4YHbIE
JI0Ka3aTeIbCTBA JJIs OJTYYEHUS BHIBOJIOB.

enu wusydyeHus QuU3UKK Ha YypOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHUs
onpezaenensl B Konmenmuu mnpenonaBanus ydueOHOro mpeamera «®Dusnkay B
oOpa3oBaTelbHBIX oOpraHusauuax Poccuiickoit ®enepainuu, peamu3yronmx
OCHOBHBIE  00111€00pa30BaTeIbHBIE MPOTPAMMBI, YTBEPXKIEHHONW  pElICHHUEM



Konnernn MunucrepctBa npocsenienus Poccuiickoit denepanuu (mpoTokos oT 3
nexabps 2019 r. N2 TIK-48H).
Hesan uzyyeHus Gpusnku:

NpUOOpPETeHHE HWHTEpeca W CTPEMIJICHHMsS OOYydJaromMXcsi K HaydYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METO]I€ TTO3HAHUSI U (POPMUPOBAHUE
HCCIIEIOBATEIBCKOTIO OTHOIICHUS K OKPYXAIOIIUM SIBJICHUSIM;
dbopMUpOBaHME HAYYHOTO MHUPOBO33PEHUSI Kak pe3yjabTaTa HW3ydEHUS
OCHOB CTPOEHHUS MaTepuu U (HYHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;
dbopMupoBaHUE TPEACTABICHUNW O POIM (DU3UKHU IJIST PA3BUTHUS JIPYTHX
€CTECTBEHHBIX HAaYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TIPEACTABICHWM O  BO3MOXHBIX  cdepax  Oymymiei
npoecCHOHATbHOU NEATEIIbHOCTH, CBI3aHHOW C (PM3MKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTmkeHne 3TUX 1eNed MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOI'O
o011ero o0pazoBaHusl 00ECIIEUNBAETCS PELLICHUEM CIIEAYIOUINX 3a4aY:

NpUOOpPEeTeHHEe 3HAHWKW O JHUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

MpuoOpEeTEeHNEe YMEHHU OINMUCHIBATH U OOBSCHATH (DU3NUYECKUE SIBJICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHU;

OCBOCHHE METOJIOB PpCHICHUS TPOCTEHIMX pAacuETHBIX 3amad ¢
UCTIOJIb30BaHUEM (bu3HIEeCKUX MOJIETIeH, TBOPYECKHUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 3371aY;

pa3BUTHE YMEHUH HaAOII0IaTh MPUPOIHBIC SBJICHUS W BBIMOJIHATH OIIBITHI,
nabopaTopHbie  padOThl W  OKCIEPUMEHTAIBHBIE HCCIECIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MH(MOPMaILKEH (PU3NUECKOTO COAEpKaHUs,
BKJIFOYAsi HTHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUSAX (DH3UKH, aHAIN3 U
KPUTUYECKOE OlIEHUBaHUE NHGOPMALINH;

3HaKOMCTBO €O chepamu mpodeccroHaTbHOU ACITEIBHOCTH, CBI3aHHBIMHU
C GuU3MKOM, W COBPEMEHHBIMU TEXHOJOTHUSIMU, OCHOBAaHHBIMU Ha
JTOCTIKCHUSX (DU3UICCKON HAYKH.

Ha wusyuyenue ¢usuku (0a30Bblil ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIEroO

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 Kjacce — 68 yacoB (2 yaca B HEJIENIO), B 8
Kjacce — 68 yaco (2 vaca B HeAemo), B 9 kiacce — 102 gaca (3 yaca B Heel0).

[Ipennaraemslii B nmporpamme 1no (pusuke nepedeHb Jad0paToOpHBIX padboT U
OTBITOB HOCUT PEKOMEHATENbHBIA XapaKkTep, YUUTENb JeaeT BHIOOP MpOBEACHUS
7a00paToOpHBIX pabOT U OMNBITOB C YYETOM HMHAMBUIYAJIbHBIX OCOOEHHOCTEH



06yqa}011mxc51, CIIMCKa 3SKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, npcajaaracMbiX B paMKaxX
OCHOBHOI'O I'OCYAapCTBCHHOI'O 3K3aMCHaA I10 (1)I/IBI/IKG.

COILEPKAHUE OBYUEHUA

7 KIIACC

Paznen 1. ®usuka u eé pojib B NO3HAHUM OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o mpupone. SBinenus npupoasl. OuU3NUECKUE SIBICHHUS:
MEXaHWYECKHUE, TEMIIOBBIC, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BennuuHbL. M3Mmepenue Qusnyeckux BenuduH. Duznyeckue
puoopsl. [TorpemHocts n3mepennii. MexxayHapoiHasi CHCTeEMa €INHHILI.

Kak ¢usuka u gpyrue ecrecTBEHHblE HAyKH HW3Yy4alOT MPUPOJY.
EcTtecTBeHHO-HayuHbIII METOJ] TO3HAHMS: HAOMIOJEHHE, MOCTAaHOBKAa HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE
Habmogaemoro sieneHus. Onucanne GU3NIECKUX SIBICHUN C TOMOIIBIO MOJIENIEH.

Hemoncmpayuu.
« MexaHu4eckue, TEIUIOBbIC, OJIECKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC
SIBJICHUS.

«  ®dusuyeckue NMpuOOPHI U MPoLeypa MPSMbBIX U3MEPEHUN aHAJTIOTOBBIM U
M (pOBBIM MPUOOPOM.
Jlabopamopuuvie pabomul u onvimol.
« OmpepeneHue 1EHbI ACIEHUS IIKATBI U3MEPUTEIIBHOTO TTPHOO0PA.
« H3mepeHue pacCTOSHUM.
«  HMBmepenne 00bEMa JKUJIKOCTH U TBEPAOTO TETA.
« OmnpeneneHne pasMepoB MaJIbIX TEIL.
« HM3mepeHnne temmepaTypbl HOPU IMOMOIIM KUJIKOCTHOIO TEPMOMETPA M
JIATYNKA TEMIIEPATYPHI.

- IlpoBenenue wuccienoBaHUs MO MPOBEPKE TMIIOTE3bI: JANbHOCThH MOJETA
maprKa, MyIeHHOTO TOPU30HTAILHO, TeM OOoJbIle, YeM OOJbIle BHICOTA
IyCKa.

Paznen 2. [lepBoHayaiibHbIE CBeIeHUS O CTPOCHHUHU BellecTBa.

CtpoeHne BelIeCTBA: AaTOMbl W MOJIEKYJbl, WX pa3mepbl. OnbIThI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILECTBA.

JBrmxenne wyactuil BemecTBa. CBs3b CKOPOCTHM JBHXKEHHSI 4YaCTHUI C
TeMreparypoil. bpoyHoBckoe paBwkenue, auddysus. BzaumopelicTBue dYacTHIl
BEILIECTBA: MPUTKEHUE U OTTAIKMBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KpuCTa/NInuecKux) Tea. B3auMocBsI3b MEXIYy CBONMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

- HabGmonenue 6poyHOBCKOTO IBHXKCHHUS.

- Habmoaenue nuddysumn.

- HabGmonenue — siBneHU#,  OOBSCHAIOMIMXCA  MPUTSIKEHUEM WM

OTTAJIKUBAHUEM YaCTHI[ BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimel.

« OneHka [auameTpa aroMa METOAOM pAIOB (C  HMCHOJIb30BAHHEM

dotorpaduii).
+  OmbITH O HAOJIIOICHUIO TETUIOBOTO PACITUPEHUS Ta30B.
«  OnpIThI MO OOHAPYKEHUIO ACHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSIKEHHUS.
Pa3nen 3. /IBu:keHHe U B3aUMoeilicTBHE TeJl.
Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh NPU HEPABHOMEPHOM JBHXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SIBnenue wHepuuu. 3aKOH HHEpUMH. B3amMopeicTBHe Ten Kak NpHYMHA
W3MEHEHHSI CKOpPOCTHU [IBMDKEHUs Tel. Macca kak Mepa HWHEPTHOCTU Tea.
[TnotHOCTH BemiecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
00BbEMa BeleCTBa.
Cuiia Kak XapakTepUCTUKa B3auMoJiecTBUs Ten. Cujla ympyrocTd M 3aKOH
I'yka. M3MepeHne CUIIbl C MOMOLIBIO IUHAMOMETpA. SIBIEHHE TATOTEHUSA U CUJia
TskecTH. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HAMPABJICHHBIX MO OAHOUN mpsimoil. PaBHOoaelcTByromas cuii. Cuiia TpeHusl.
TpeHue CKOIbXKEHUS U TPEHUE MTOKOsI. TpeHue B IpUpoIe U TEXHUKE.
Hemoncmpayuu.
« HabGmronenne MexaHM4eCcKOro JIBIKCHUS TEa.
+ M3MmepeHue CKOPOCTU MPSIMOJIMHEHHOTO JBUKCHHUS.
« HabGmronenue sBIeHUS WHEPIIHUH.
« Habmonenue n3MeHeHus: CKOPOCTH MPU B3aUMOECHCTBUAN TEJ.
« CpaBHEHHE Macc IO B3aUMOZEHCTBUIO TEN.
«  CloXeHue CHJI, HallPaBJICHHBIX MO OJHON MPSIMOM.
Jlabopamopusie padbomul u onvimel.
« OmnpeneneHre CKOPOCTH PAaBHOMEPHOT'O JABUKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUYECKOI0 aBTOMOOMIISL U TaK J1ajiee).

« Ormpezenenue CpeHE CKOPOCTH CKOJIBKEHHsSI OpycKa WM IIapuKa I10
HAKJIOHHOM TIIOCKOCTH.

« OmnpeneneHue MIOTHOCTH TBEPIIOTO TENA.

«  OnbIThl, JTEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTskeHus (AedopmMariviu)
MPY>KUHBI OT IPUIIOKEHHON CHUJIBI.

«  OnpIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIbXKEHUS OT
BEca Teja U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHre TBEPABIX TeJl, KUAKOCTEH U ra3oB.



Janenue. CriocoObl yMEHBIICHHS M YBEJIUYEHUS JaBieHus. J(aBneHue rasa.
3aBUCUMOCTh JaBJCHHsS Ta3a OT 00béMa, Temmeparypbl. [lepemaua naBieHus
TBEPABIMU TEJIAMM, KHAKOCTAMUA M rasamu. 3akoH I[lackans. [lHeBMaTmueckue
MaIuHbl. 3aBUCUMOCTh JaBJICHHS KUJIKOCTH OT IIyOuHBI. ['mapocraruyeckuii
napajaokc. CooOmaroniuecs cocyasl. [ uipaBnuyeckue MEXaHU3Mbl.

Atmocdepa 3emin u atmocepHoe AamieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3AymHON 000souku 3emau. OmnbiT Toppuuermu. M3mepenue aTtMocpepHOro
JaBJieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HAJl YPOBHEM MOpSI.
[Tpubops! 11 u3MepeHus: aTMOoCc(PEPHOTO JABICHHUS.

JlelicTBrE KUIKOCTU U rasa Ha MOIPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoruiaBanue.

Hemoncmpayuu.

«  3aBUCHUMOCTb JIaBJICHHS T'a3a OT TEMIIEpPaTyphbl.

« Ilepenaya naBneHUs KUJIKOCTHIO U Fa30M.

« Coobmmarommecs CoCybl.

« I'mppaBmmueckunt mmpecc.

« [lposiBnenue neiicTBrsi aTMoc(hepHOTO TaBICHMUS.

« 3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW 4YacTH
T€JIa U TUIOTHOCTH KUJKOCTH.

« PaBeHCTBO BBITAJIKMBAIOLIEN CUJIbI BECY BBITECHEHHOMN KUJIKOCTH.

« YcnoBHe IJIaBaHUS TEJ: TUIABAHUE WIM ITOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopuwvie pabomul u onvimol.

« MHccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOM B
JKUJIKOCTh YaCcTH TeJIa.

« OrnpeneneHne  BBITUIKMBAIONIEH  CHJIbL, JICHUCTBYIOIIEW HaA  TEIO,
IIOIPY>KEHHOE B JKUIKOCTD.

« IIpoBepka HE3aBUCHMOCTH BBITAIKMUBAIOLIEH CHJIBI, JEMCTBYIOIIEW HA TEJIO
B JKUJIKOCTH, OT MacChl T€Ja.

« OnpITbl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIIKUBAIOMIEH CHJIBI,
JNEUCTBYIOIICH Ha TeNO0 B JKUJAKOCTH, OT O00BEMa TMOrPYKEHHOM B
JKUJIKOCTh YaCTH T€JIa U OT IUNIOTHOCTH >KUIKOCTH.

« KoHcTpynpoBaHue apeomerpa WM KOHCTPYMPOBAHHE JIOAKU W
OIpelIEIICHUE €€ IPY30I10IbEMHOCTH.

Paszgen S. PaGora u MmomiHoOCTh. JHEpPrus.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MeXaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IIOCKOCTh. [IpaBuio
paBHOBecusi pbryara. IlpumeHeHune mpaBuia paBHOBECHUs pblyara K OJIOKY.
«3onoroe mnpasuio» wmexanuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexanuueckass »Heprus. Kunernueckas M TOTEHIMAIbHAs DHEPrusl.
[IpeBpareHrne 0JHOr0O BU1a MEXAaHUYECKON SHEPrUU B APYroil. 3aKOH COXpaHEHUs
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

« IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

« Omnpenenenue pabOThI CUITBI TPEHUS TIPU PABHOMEPHOM JBMIKEHUHU TeEJa

M0 TOPU30HTAILHON TOBEPXHOCTH.
« HccnenoBanue ycioBuil paBHOBECHSI pblyara.
« H3amepenne KIIJ] HaKTOHHON MIIOCKOCTH.

« H3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU YHEPTUU.
8 KIIACC

Pa3zgeun 6. TeruioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO--KUHETUYECKOW TEOPUU CTPOEHUS
BenlecTBa. Macca U pa3Mepsl aTOMOB U MOJEKYJI. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH.

Mogenu TBEPAOro, XKUJIKOTO M Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUU MOJEKYISIPHO--KUHETHUYECKON TEOPHHU.
CmaunBaHK€E M KaWUISIPHBIE ABJICHUA. TEmI0OBOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBsi3zb TemIlepaTypbl CO CKOPOCTBIO TEILIOBOTO JBHKCHUS
yacTull. BHyrpeHHss sHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEH SHEpruu:
TeIuIonepeaada u COBEPILICHUE paboTHI. Buner TEIIONEepeaauH:
TEIUIONPOBOAHOCTh, KOHBEKIUS, U3ITy4CHUE.

KomnuectBo Teminorel. YaeiabHasd TEIUIOEMKOCTL BellecTBa. TemiooOMeH H
TEMJIOBOE paBHOBECHME. YpaBHEHHE TemsoBoro Oamanca. IlmaBmenwme wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. Y AENbHAsA TEIJIOTA IJIABJICHUS.
[TapooOpa3zoBanue u konaeHcauus. Mcnapenuwe. Kunenue. YaenbHas Termiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JABJICHUS.

BrnaxnocTs Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAS TEMIOTa CTOPAHMSL.

[Tpuniunel padotel TernoBbix nBurateneil KIIJ TtemmoBoro naBuratens.
TernnoBble IBUTATENN U 3aLIUTA OKPYKAIOLIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPACHUS YHEPTUH B TEIJIOBBIX MPOIIECCaX.

Jemoncmpayuu.

- HabGmonenue 6poyHOBCKOTO IBMXKCHHUS.

- Habmoaenue nuddys3umn.

« HaGmonenue siBeHU cMauyuBaHUS U KalTWJUISIPHBIX SBIICHHM.

« HabGmronenue TemioBoro pacimmpeHus Tedl.



- UM3meHenue maBieHHs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHUM WITU
OXJIAXKACHUU.

+ IIpaBuna u3amMepeHus TEMIIEPATYPBHI.

«  Bugsl Temonepenayn.

«  OxyaxxaeHue npyu COBEPIICHUH padOTHI.

- HarpeBanue npu coBepiieHny paObOTbl BHEIIHUMH CHUJIAMH.

« CpaBHEHME TEILNTOEMKOCTEN pa3IMUHbIX BEIECTB.

« HaOmronenue kuneHus.

- HaOmonenue nocTossHCTBa TEMIIEPATyphl MPH TUIABJICHUH.

+  Mopaenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopmuwvie pabomul u onvimel.

«  OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIAPHOTO MPUTSIAKECHHUSL.

«  OnpITHI O BBIPAIIMBAHUIO KPHUCTAJJIOB IIOBAPEHHOM COJIM WM caxapa.

«  OnpIThl 0 HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, >KUIKOCTEH U

TBEPABIX TEIL

- OmnpeneneHue 1aBiaeHUs BO3AyXa B OalIOHE MINPUIIA.

«  OnbITel, JAEMOHCTPUPYIOLUIME 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro

00bEMa U HarpeBaHUs WM OXJIAXKICHHUSL.

« IIpoBepka runorespl TMHEHHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATypHl.
- Habmonenue wu3MeHeHUsT BHYTPEHHEH OJHEpPruM Tejla B pe3yJbTaTe
TeIUIonepeadyu U paboThl BHEIIHUX CHUJL.

- MHccnenoBanue siBIeHHUs TEIIOOOMEHa MpPU CMEIIMBAHUU XOJOJHON U

ropsiuyeu BOZBI.

« OmnpezgeneHre  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOAOW  IpH

TEMJI000MEHE C HArPeThIM METAUTMYECKUM LUIMHAPOM.

« Omnpezenenre yaelIbHON TEMIOEMKOCTH BEILIECTBA.

+ Hccnenosanue npouecca uCriapeHus.

« OmnpeneneHne OTHOCUTENIBHON BIAXKHOCTH BO3AYyXa.

« Omnpezenenne yaeIbHON TEMIOTHI IUIABJIEHUS JIbA.

Paznen 7. diaekTrpuueckre ¥ MATHUTHBIE SIBJICHHUS.

Onextpuzauusa Ten. J(Ba poja 3JEKTpUYECKHUX 3apsioB. BzammonelictBue
3apsoKeHHBIX  Tell.  3akoH KymoHa (3aBUCHMMOCTH  CUJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsiI0B U PACCTOSHUS MEX]y TEIaMH).

Onektpuueckoe 1mone. Hanpsk€HHOCTh 3ieKTpudeckoro mnoid. IlpuHoun
CYIEPIIO3ULIUU IIEKTPUUECKUX MOoJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DIEMEHTAPHBIN JJIEKTPUYECKUN 3apsl.
Crpoenne aroma. [IpoBOOHMKM W  JOUDNEKTPUKU. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOT0 3aps/a.



ONEKTPUYECKUI TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
HcTOYHUKM TOCTOSSHHOrO TOKa. JIeMCTBUSI 3JEKTPUUYECKOrO ToKa (TEIIoBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKHUI TOK B )KMJKOCTSAX M razax.

Onextpuueckas nenb. Cuna  ToKa.  DJEKTPUYECKOE  HAIPSIKEHUE.
ComnpoTtuBieHre NMPOBOAHUKA. Y JEIBHOE CONPOTHBIIEHUE BemlecTBa. 3akoH Oma
st ydactka nenu. IlocnenoBarenpHOE W NApaJUIEbHOE  COSAMHEHUE
IPOBO/IHUKOB.

Pabora © MOIIHOCTH JJEKTpUyYecKoro Toka. 3akoH Jhxoyns—Jlenna.
DNeKTpUYEeCKue e U MOTPEOUTENN IEKTPUUECKON 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

IlocTostHHBIE ~ MarHuThl.  B3amMonencTBME€  NOCTOSIHHBIX ~ MAarHWUTOB.
MarnuTtHOe nosie. MarouTHOE 1nojie 3eMJIM U €ro 3Ha4€HHE JJI KU3HHU Ha 3eMlie.
Oneir  Opcrega. MarautHoe 1oje  dJIEKTPUYECKOro Toka. IIpumeHeHune
AJEKTPOMAarHUTOB B TEXHUKE. J[€MICTBME MAarHUTHOIO MOJISl HA IPOBOJAHUK C TOKOM.
ONeKTpOJBUraTeNb IOCTOSIHHOIO TOKa. VCIonb30oBaHUE SJIEKTPOJIBHUraTeicii B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIOPTE.

Oneitel @apajnes. SBieHue MEKTPOMAarHUTHOW MHAYKIMU. [IpaBuno Jlenna.

DJIEKTPOTreHePaTop. CrocoOb1 MOJTy4YECHUS AJIEKTPUUYECKOM SHEPruu.
DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTIUU.
Hemoncmpayuu.

«  DIIeKTpu3anus Tel.

« JIBa pona 3JIEKTPUUECKUX 3apsiJI0B U B3AUMOJICCTBUE 3aPSKEHHBIX TEJ.
+  YCTpPOMCTBO U AEHUCTBUE IIEKTPOCKOIIA.

«  DIIEKTPOCTATUYECKAS MHIYKIIUA.

+ 3aKOH COXpaHEHHS DJICKTPUUECKUX 3apsiIoB.

« TIpOBOOHUKHU U AUDIEKTPHUKHU.

«  MognenupoBaHne CHIIOBBIX JINHUM JIEKTPUYECKOTO MOJIS.

+ HCcTOYHHMKHN MOCTOSHHOT'O TOKA.

« JlencTBus 3JEKTPUUYECKOrO TOKA.

«  DIEKTpUYECKUH TOK B JKHIKOCTH.

« T'a3o0BbIl pa3psia.

« M3mepeHne cuibl TOKa aMIIEPMETPOM.

« M3mepeHne 3MeKTPUUECKOr0 HANPSKEHUS BOJIBTMETPOM.

« Peocrar u MarazuH CONpOTUBIICHUN.

+ BzaumopencTBue NOCTOSSHHBIX MAarHUTOB.

«  MoaenupoBaHrue HEBO3MOKHOCTH Pa3ACICHUS MOJFOCOB MarHura.
«  MopaenupoBaHre MArHUTHBIX TOJIEW TOCTOSTHHBIX MAarHUTOB.
«  OmnsIT Opcrena.

« MarsauTHoe 1oJj€e ToKa. IJEeKTPOMarHur.

+ JlencTBHME MAarHUTHOTO TI0JI HA MPOBOJIHUK C TOKOM.

+  DIIEKTPOABUTATENb TOCTOSSHHOTO TOKA.



HccnenoBanue siBjeHUS 3JIEKTPOMArHUTHOM MHAYKITUH.

OnbiTel Dapajnes.

3aBUCUMOCTh HAMNpPABJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHHSI.

DJeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

OnbITel 1O HAOJMIOAEHUIO DJJEKTPU3ALMKA Tl MHAYKIMEW U MpH
CONPUKOCHOBEHHUH.

HccnenoBanne JEWCTBHS AJIEKTPUYECKOrO TMOJII HAa MPOBOJHUKU U
JIDJIEKTPUKHU.

C6opka u npoBepka pabOThI ITEKTPUUECKON LIEMU OCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CHJIbI TOKA.

M3MepeHne 1 perylnupoBaHuE HAIIPSHKCHUS.

HccnenoBanne 3aBUCHMOCTH CWJIBI TOKA, MAYIIETO 4YEpe3 PE3UCTOp, OT
COIIPOTHUBIICHUSI PE3UCTOPA U HAIIPSDKEHMS Ha PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AJIEKTPUYECKOTO
CONPOTHUBIICHHUS] IPOBOJHMKA OT €ro JUIMHBI, IUIONIAAU IOIEPEYHOIO
CEUEHMsI U MaTepurasa.

IIpoBepka npaBWiIa CIHOKEHUS HANPSHKEHUW IIPU TMOCIEIO0BATEIHHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia s CWIBI TOKA IPU MMAPAIUIETBHOM COEIUHEHHH
PE3UCTOPOB.

Omnpenenenue padoThl JIEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PEe3UCTOP.
OnpeneneHre MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISEMOW Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, MUAYLIErO YeEpe3 JAMIIOYKY, OT
HaIIpSDKEHMS HA HEW.

Omnpenenenne KIIJ[ narpesarens.

HccnenoBaHne MarHUTHOTO B3aUMOJEHCTBHSI IIOCTOSIHHBIX MarHUTOB.
WN3ydeHne MarHUTHOrO TOJII IOCTOSHHBIX MAarHUTOB IpPH  HX
O00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne NEUCTBUSA DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITBl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJECUCTBUS
KAaTyIIKA C TOKOM M MarHWTa OT CHJIbI TOKa W HANpaBJICHUS TOKa B
KaTyIIKE.

N3y4yeHne nercTBUs MarHUTHOTO IOJI HA IIPOBOJHUK C TOKOM.
KoHcTpynpoBanue u uzyduenue padoTbl AIEKTPOJBUTATEIS.

N3mepenue KIIJ1 2nekTpoaBUraTeIbHOM YCTaHOBKHU.

OneITBl 10 HCCIENOBAHHUIO SBJICHUS JJIEKTPOMAarHUTHOM WHIYKIIMU:
HCCIEA0BAHNE M3MEHEHWW 3HAYEHHS W HAIPaBJIEHUS HWHIYKLIHWOHHOIO
TOKa.



9 KIIACC

Pasznen 8. Mexannuyeckue siBJICHHS.

Mexanudeckoe naBmkeHHe. MarepuanpHasg Touyka. (Cucrema OTcyéra.
OTHOCHUTENBPHOCTh MEXAHHYECKOTO JIBUKEHHS. PaBHOMEpHOE NPSIMOJIUHENHOE
nBrxenue. HepaBHoMepHoe npsMosinHelHOe ABukeHue. CpeaHsss 1 MIHOBEHHAs
CKOPOCTB TeNa MPHU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiiMHEeiHOe nBukeHue. CBoOOogHOE
nagenue. Onsitel ['anuies.

PaBHOMEepHOE nIBMXKEHHE N0 OKpYXKHOCTH. llepron m wacrora oOpaileHus.
JIuHeiHas u yriaoBas CKOpOCTU. LIEHTpOoCTpeMUTENBHOE YCKOPEHHUE.

ITepBeiii 3akoH HetoTona. Bropoii 3akoH HetoToHa. Tpertunii 3akoH HbproToHA.
[IpyHIMD CyneprO3UIMHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TpEHUS CKOIBKEHUS, CUIIa
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
naneHus. JlBwkenune mianer BOKpyr ConnHpa. IlepBasg kocMudeckass CKOPOCTb.
HesecomocTts u nieperpysku.

PaBHOBecue MarepuanbHOW TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO Teja C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynece Tena. M3menenne umnynbsca. IMnynsc cuibl. 3aKOH COXPAaHEHUS
UMITyJIbCa. PeakTUBHOE NBUIKEHUE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSKECTH, YHNPYroCTH,
TpeHus. CBs3b SHEpruM U padboThl. [loTeHIManpHas dHEprus Teja, MOJAHATOrO Haj
IIOBEPXHOCTHIO 3eMJIH. [loTeHManbHas sHeprust CxaTou npyxuHbl. Knunernueckas
sHeprus. TeopeMa 0O KMHETHYECKOM DHEPrUH. 3aKOH COXPAHEHUS MEXAHMYECKON
JHEPI'UHu.

Hemoncmpayuu.
« Habmronenne MexaHMUECKOTo JBMKEHUS Tela OTHOCUTEIHLHO Pa3HBIX Tell
OTCYETA.

« CpaBHEHHME MYyTE€W W TPACKTOPHI NBHXKEHUS OIHOTO W TOrO K€ Tela
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

« H3mepeHne CKOPOCTU U YCKOPEHUSI IIPSAMOJIMHENHOIO IBUKECHUS.

« HccnenoBanue npu3HAKOB pABHOYCKOPEHHOTO JIBUKEHMUS.

- HabGmtonenue aBuXeHUS TeNa MO OKPYKHOCTH.

- HabGnronenue MexaHMUEeCKUX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM M  YCKOPEHHOM  JIBMYKCHUU
OTHOCHUTENIbHO KaOuHeTa (PU3UKHU.

« 3aBUCUMOCTb YCKOPEHHUS Te€Jla OT MAacChl Teja M JACHUCTBYIOIIEH Ha HErO
CHJIBI.

- HabGnronenue paBeHCTBa CHII TTPU B3aMMOJICHCTBUU TEJ.



- l3MeHeHue Beca Tela pyu YCKOPEHHOM JIBH>KEHUU.

« llepenaua nmmnyJsbca Npyu B3auMOJICHCTBUU TETL.

« IIpeoOGpa3zoBaHus SHEPIUU IPU B3AUMOICHUCTBUU TEII.

« CoxpaHeHHE UMITYJIbCA IPU HEYIIPYTrOM B3aUMOJECHCTBHH.

«  CoxpaHeHue UMITyjIbca IpU aOCOIIOTHO YIIPYTOM B3aUMOICHCTBUM.

- HabGmronenue peakTHBHOTO ABUKECHUSI.

« CoxpaHeHHe MEXaHUYECKOW IHEPTUU MPU CBOOOTHOM MaJICHHH.

« CoxpaHeHHEe MEXaHWYECKOU SHEPTUHU MPU JABUKESHUM TeJla MO/ JCHCTBUEM
MPY>KUHBI.

Jlabopamopuuvie pabomel u onvimel.

- KoHcTpyupoBanue TpakTa i pa3roHa W JaJbHEWUIIEro paBHOMEPHOTO
JIBU>KCHUS IIAPUKA WA TEIEHKKH.

- Omnpegenenue cpeaHeld CKOPOCTU CKOJIbKEHUSI OpycKa WM JIBUXKEHUS
[IapyvKa Mo HAKJIOHHOM MJIOCKOCTH.

« OmnpeneneHne YCKOPEHUs Tela NPU PaBHOYCKOPEHHOM JBUKEHUU IIO
HAKJIOHHOM THIOCKOCTH.

- HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBIDKEHUHU 0€3 HayalbHOU CKOPOCTH.

- IlpoBepka rumore3bl: €CiAM MPU PaBHOYCKOPEHHOM JBWKEHUU O€3
HayaJbHOM CKOPOCTH IIYTH OTHOCSTCSA KakK psAd HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

« HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JAaBJICHUS.

«  Onpenenenue k0dGUITMEHTA TPEHUS CKOJIBXCHUS.

«  Omnpenenenne KECTKOCTU MPYKUHBI.

«  Omnpenenenne pabOThl CUIIBI TPEHUS TP PABHOMEPHOM JBUKEHUU Teja
10 TOPU30HTAJILHOW MOBEPXHOCTH.

« Omnpenenenne pabOThl CWIBI YIOPYTOCTH TPU TOABEME Tpy3a C
MCIOJIb30BAaHUEM HEMOJIBHXKHOTO U MOJABUKHOTO OJIOKOB.

« H3ydeHue 3aK0HA COXpAaHEHUS DHEPIHM.

Pa3znen 9. Mexannueckue KoJ1e0aHuda M BOJTHBI.

Konebarenpnoe nukenne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHUI: epuo,
4acToTa, aMIUINTyAa. MareMaTu4ecKnii U NPy KUHHBIA MasTHUKU. [IpeBpaienne
SHEPrUU MPH KOJIeOATEITHbHOM JIBUKEHUU.

3aryxawomue — KojeOaHusa.  BbIHyXJIeHHbIE  KojeOaHusa.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBOWMCTBa MeXaHMYecKux BOJH. [IpogonbHble U
MONEepEYHbIe BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PacHpOCTPAHCHMUS.
MexaHnuecKkue BOIHBI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHA. OTpakenue 3ByKa. MHbpa3Byk u
yIIbTPa3BYK.

Hemoncmpayuu.



- HabGmonenue konebGaHuii Ten MoA ACHUCTBUEM CHUIIBI TSKECTH W CHIIBI
YIIPYTOCTH.
- Habmonenue xonebanuii rpy3a Ha HUTHU U HA MIPYKUHE.
- HabGmronenue BoIHYXIEHHBIX KOJI€OaHUM U pe30HaHCa.
« Pacmpoctpanenue npoi0abHbIX U MOMEPEYHbIX BOJIH (Ha MOJIEIH ).
« HabGmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
« AKycTHYeCKUI PE30HaHC.
Jlabopamopmuosie pabomel u onvimel.
- Ompenenenne dYacTOoThl M TepHoja KoieOaHW MaTeMaTU4eCcKOoro
MasiTHUKA.
« Ompepenenre 4aCTOTHI U TIEPUOA KOJICOAaHUHN TPYKUHHOTO MasiTHUKA.
« HccnenoBanue 3aBUCUMOCTH TIEpHOJA KONeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.
« HccnenoBanue 3aBUCUMOCTH Tieproa KojaeOaHuil MPYKWHHOTO MasiTHUKA
OT MaccChl rpy3a.
 IIpoBepka HE3aBUCHUMOCTH TIEpHOJA KOJICOAHWU TPy3a, TMOABEIICHHOTO K
HUTH, OT MACChI Tpy3a.
« OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb  Tepuoja  KojeOaHuit
MPY>KUHHOTO MasgTHUKA OT MacChl IPy3a U )KECTKOCTU MPY>KUHBI.
- HMBmepenue yckopeHUs: CBOOOHOTO MaICHHUS.
Paszges 10. DinekTpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BOJHBL.  (CBoiicTBa
AJeKTpoMarHuTHeIX BodH. Illkana »nexkTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJICKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3H.
DnekTpoMarHuTHas npupojia cBera. CkopocTh cBeTa. BonHOBBIE CBOKCTBA
CBeTa.
Hemoncmpayuu.
« (CBolicTBa 3JIGKTPOMarHUTHBIX BOJIH.
« BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
« HBydyeHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIJIBHOIO

Tenedona.
Paznen 11. CBeToBbIe ABJICHUA.
JlyueBas MOJIC/Ib CBeTa. Hctouruku CBeTa. [IpsamomnunrerHoe

pacnpoctpanenue ceera. 3atMenusa Coinnia u JIynsl. Otpaxenue ceera. [lnockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH TMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
OoTpakeHue cBeTa. Mcnoib30BaHUE TMOJMHOTO BHYTPEHHErO0 OTPAXEHUS B
ONTHYECKUX CBETOBOAAX.



Jlunza. Xonx usyuelr B gmH3e. Onruyeckas cucreMa (Qoroarnmnapara,
MHUKpOCKOIIA M Tejeckomna. lyia3 kak onrTuyeckas cucreMa. biaum3opykoctes u
NAnbHO30PKOCTb.
Pasznoxenue Oenoro cBera B chekrp. Omnbitel HbioTona. CroxxeHue
CIIEKTPAJIbHBIX IBETOB. /[ncniepens cBera.
Hemoncmpayuu.
« IIpssMosmHENHOE pacIpPOCTPAHEHUE CBETA.
«  OtpaxeHue cBera.
« Ilomyuenue n3o0pakeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
« Ilpenomiuenue caera.
« Onruyeckuil CBETOBOJ.
- Xon nydei B coOuparorieit TuH3e.
«  XoJ JIyyel B pacCECHUBAOILIEH JIMH3E.
+ Tlomyuenue n300pa>keHU C MOMOIIBIO JTMH3.
« Ilpunuun neiicTBus goroanmnapara, MUKPOCKOIIAa U TEJIECKOIA.
«  Mogens rnasa.
« Pa3noxxenue Genoro cBera B CIEKTP.
« Ilomyuenue Oenoro cBera Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.
Jlabopamopmuusie pabomul u onvimel.
« HccnenoBanue 3aBUCUMOCTH yIIa OTPAKEHHUSA CBETOBOIO Jyda OT yria
MTaJICHUS.

« M3yueHue xapakTepUCTUK U300paKEHUs IpeIMeTa B IJIOCKOM 3epKalie.

« HccnenoBanue 3aBUCMMOCTH YIUIA IIPEJIOMIIEHHS CBETOBOIO Jiyda OT yria
MaJICHUS HA TPAHUIIE «BO31YX—CTEKIIO».

+ Tlonmydyenue n3006pakeHU ¢ TOMOIIBIO COOMPAOIICH JINH3BI.

« Omnpegenenre POKYCHOrO PacCTOSHHS U ONTHYECKOW CHUJIbI COOMparolen
JIMH3BI.

«  OnbITHI MO PA3I0KEHUIO OEIOT0 CBETA B CIIEKTP.

« OnpITBl 10 BOCHPUATHIO LIBETA MPEAMETOB MPU UX HAOIIOJCHUM uepes3
[[BETOBbIC (PUIIBTPBHIL.

Pa3znen 12. KBanToBble siBJICHNA.

OmnbiTel Pesepdopna u mnanerapuas moxens atoma. Moxens atoma bopa.
Hcnyckanue u nornonieHue ceeta atomoM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PannoaktuBHocTh. Anb(a-, Oeta- 1 raMma-uzinydeHus. CTpoeHre aTOMHOIO
anpa. HykimonHas wMogens aromHoro sapa. M3orombel. PannoakTuBHBIE
npespauienus. [lepuon nomypacnanga aTOMHBIX sAEp.

SnepHble peakuu. 3aKOHBI COXPAaHEHUWs 3apsiA0BOTO M MAacCOBOTO YHUCEIN.
OHeprus CBsi3M aTOMHBIX sfep. CBs3b MacCel M dHepruu. Peaknuu cuHTe3a H
nenenus saep. Mcrounuku sueprun ConHna u 3BE37.

SlnepHas sHepretuka. JleMCTBUS pPaJMOAKTUBHBIX M3JIY4EHUW Ha JKUBbIC
OpraHU3MBlI.



Hemoncmpayuu.

«  CrHekTpbl U31yYEHHUs U TOTJIOIICHHUS.

«  CHexTpsl pa3IMuHbIX Ta30B.

« CunekTtp Bomopoa.

« Habmonenue TpekoB B kamepe Bunbcona.

- Paborta cuéTunka HOHU3UPYIOIINX U3ITYICHUH.

« Perucrpainus uznydyeHust IpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopmuosie pabomel u onvimel.

« HabGnronenue CrutONIHBIX ¥ IMHEWYATHIX CIEKTPOB U3ITYUCHUS.

« HWccnenoBanue TpeKOB: M3MEPEHHE SHEPrUU YaCTHUIIBI 1O TOPMO3HOMY

nytu (1o gororpadusim).

- HMBmepenne paanoakTUBHOTO (OHA.

IToBTOpPUTEIBLHO-0000IAKO NI MOTYJIb.

[ToBTOpUTETHHO--0000IIAOIINIT MOYIIb TIPETHA3HAYCH JIJISI CUCTEMATHU3AINH
U 0000IIeHHS  TPEIMETHOrO  COJACpkaHUS U OMNbITa  JICSITEILHOCTH,
MPUOOPETEHHOTO TIPU M3Y4EHUU BCETO Kypca (PH3WKH, a TakyKe JJIs TOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 Gu3HKe s 00y4aromuxcs,
BBIOPABIITUX 3TOT Y4EOHBIN MpeMET.

[Ipu M3ydyeHHH JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCS JOCTHUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3ylbTaTOB  00yueHus, (opMupyercs
€CTECTBEHHOHAYYHAsl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEAOBAHUS
SBJICHUNM TIPUPOJBI U TEXHUKH, OBJIAJCHUE YMEHUSMU OOBSCHATH (HU3HMYECKUE
SIBJICHUSI, TPUMEHsISI TIOJyYCHHBbIC 3HAHUA, peliarh 3a7adyd, B TOM UHCIIEC
KAuE€CTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[TpyuHUMIIHATBHO IEATEIbHOCTHBIM XapaKTEP HAHHOIO pas3felia peain3yeTcs
32 C4€T TOro, YTO OOy4aromuecs BBHIOIHAIOT 3aJaHusi, B KOTOPBIX WM
npeaiaraeTcs:

Ha OCHOBE TIOJIyYCHHBIX 3HAHMM pACIO3HABaTh M HAYYHO OOBACHATH
dbusznueckue sIBJICHHS B OKPYKAIOIIEH TPUPOJIE U MOBCETHEBHOMN KU3HH,

HCIOJIb30BaTh HaAYYHbIE METOJIbI UCCIIEAOBaHUS (PU3UUECKUX SIBJICHUH, B TOM
YuUCJe AJI MPOBEPKHU THUIOTE3 U MOJIYYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBACHATh HAy4YHbIE OCHOBBI HaWOOJIee Ba)XXHbBIX JOCTHXKCHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, TPAKTUYECKOTO UCIIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB
SHEPIrUU Ha OCHOBE 3aKOHA MPEBpAICHUS] U COXPAHEHMS BCEX M3BECTHBHIX BUJIOB
SHEPIUM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA



N3ydenune ¢u3MKM Ha ypOBHE OCHOBHOI'O 0OOIIEr0 0Opa3oBaHUsI HAMPABICHO

Ha JJOCTWKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEMETHBIX 00pa30oBaTEIbHBIX
pE3yJIbTATOB.

B pesynpraTe n3yuenus UMK Ha ypOBHE OCHOBHOTO OO0IIero o0pa3oBaHus

y oOyyaroiierocsi 0ynyr copMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3YJIbTaThl B
YacTH:

1) maTpUOTHYECKOr0 BOCIIUTAHMS:

— IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bu3nuecKor HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTHKCHHUSIM POCCUUCKUX YUIEHBIX --(PU3UKOB;

2) rpaskAIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMS

— TOTOBHOCTh K aKTUBHOMY Y4acTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX TPOOJIeM, CBSI3aHHBIX C TPAKTUYCCKUM TPUMEHEHUEM
JTOCTHKEHUM (PU3UKU;

— OCO3HAaHHME BaXKHOCTU MOPAIBbHO--3TUYECKUX NPUHUUIIOB B JESATEIBHOCTH
Y4EHOTIO;

3) 3CTETH4eCKOro BOCIIUTAHUSA:

— BOCHPHUSATHE 3CTETUYECKHX KAueCTB (PU3NYECKOM HAyKu: €€ TapMOHUYHOIO
OCTPOEHMUS], CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI O TO3HAHMS:

— OCO3HaHWE LEHHOCTH (PU3NYECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HaHUSI MUPA, OCHOBBI PAa3BUTHS TEXHOJIOTMM, BaXXHEMILEN COCTABJISIOLICH
KYJIbTYPHI;

— pa3BUTHE HAy4YHOW JFOOO3HATEIILHOCTH, WHTEpPeca K MCCIIEI0BATEIbCKOM
NEesITeNbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3I0POBbS W  3MOIHOHAJIBHOIO
0J1aronmoIyumsi:

— OCO3HaHWE IEHHOCTH Oe3omacHoro olpa3a JKH3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BaXKHOCTH MpaBuUil O€30MACHOr0 TMOBEACHUS Ha
TPAHCIOPTE, Ha JOpOrax, ¢ AJIEKTPUYECKHUM W TEIUIOBBIM OOOpPYJOBaHUEM B
JOMAITHUX YCIOBUAX;

— c(hOpMUPOBAHHOCTh HaBbIKa pedieKcuH, MpPU3HAHHUE CBOEro IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y IPYroro 4eiaoBeKa;

6) TPy10BOr0 BOCIIMTAHUS :

— AKTUBHOE y4yacTHe B PEIICHUU MPAKTUYECKUX 3a7ad (B pamMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHu3alli, TOopojaa, Kpasi) TEXHOJOTHYECKOW U
COLIMAJILHON HAIMpPaBJICHHOCTH, TPEOYIONUX B TOM 4YHCIEe U (DUIUIECKUX
3HAHUM;

— WHTEpEC K MPAKTUIECKOMY U3yUEHHUI0 PO ECcCuil, CBI3aHHBIX C (U3UKOM;

7) 3K0JI0rH4€eCKOro BOCIIUTAHUSA:



+ — OpHMEHTalus Ha NpUMEHEHHE (U3NYECKUX 3HAHMUM IS pelleHus 3ajad B
o0JacTH OKpY’Kalolleld Cpeabl, IUIAHUPOBAHUA MOCTYIKOB M OLEHKH HUX
BO3MOYKHBIX IOCJIEACTBUM JUIs1 OKPYXKAIOIIEN CPEbl;

* — OCO3HaHHE INIOOAIBLHOIO XapaKTepa 3KOJOTMYECKUX MpoOJIeM U IyTed HX
peuieHus;

« 8) ajanTanMM K M3MEHAKIIMMCH YCJIOBHUSIM COLHAIBLHOW M IPHUPOIHOM
cpeabl:

« — MOTPeOHOCTh BO B3aUMOJACHCTBUU MpPH BBINOJHEHUU HCCIEAOBAHUN U
IPOEKTOB (PM3UYECKON HAMpPaBICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSAM

JIPYTHX;

« — TIOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO
JeSITeNbHOCTB;
«  —TOTpeOHOCTHh B JOPMUPOBAHUHU HOBBIX 3HAHMI, B TOM YUCiIe (HOPMYITUPOBATH

NACH, IIOHATHSA, TUIIOTE3bI O (1)I/ISI/I‘IGCKI/IX 00BEKTax U ABJICHUAX,
* — OCO3HaHHUC I[G(i)HHI/ITOB COOCTBEHHBIX 3HAHWH M KOMIICTEHTHOCTEH B 00JIaCTH

buznku;

¢ — IUTAHUPOBAHHE CBOETO PAa3BUTHA B NPHOOPETEHHUU HOBBIX (HU3HMUYCCKUX
3HAHUU;

+ — CTpEeMJICHHE aHAJU3UPOBATH U BBISBIIATH B3aMMOCBS3U MPUPOJIbI, OOIIECTBA U

HKOHOMUKH, B TOM YHUCJIE C UCIIOIb30BAHUEM (PU3MUECKUX 3HAHUM;
« — OIIEHKAa CBOMX JEHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOXKHBIX TIOOATTBHBIX MOCIEICTBHIA.

METAINPEAMETHBIE PE3YJIBTATHBI

B pesymbraTe OCBOEHUS MporpaMMbl 1o (U3UKE HA YPOBHE OCHOBHOI'O
obmiero o6pa3oBanus y o0ydaromierocst 0yayr chopMupoBaHbl MeTanpeaMeTHbIe
Pe3yJabTaThl, BKIIOYAOININE TO3HABATEIbHBIE YHUBEPCAIbHBIC YUeOHbIC HCUCTBUS,
KOMMYHUKATHBHBIE  yYHUBEpCAJbHbIC  Y4eOHbIe  JCUCTBHSA,  PEryJISITHBHBIC
YHUBEPCAJIbHBIC YICOHBIC ICHCTBHUS.

ITo3HaBarebHbBIE YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHH

ba3oBble Jioruueckue JeicTBUs:
* BBUBIATH M XapaKTEpU30BaTh CYILIECTBEHHbIE NPU3HAKH OOBEKTOB
(ssBIEHUN);
+ yCTaHaBJIMBaTh CYIIECTBEHHBIM MpHU3HAK Kjaccu(UKaIMU, OCHOBAHUS IJIs
000011IEHNS U CPAaBHEHUS;
*  BBISBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIOJIEHUSIX, OTHOCSIINXCS K (PU3UUECKUM SIBJICHUSAM;



BBISIBJIAATh NTPUUMHHO--CJIEICTBEHHBIE CBSI3U IPHU H3YYEHUM (PU3MUECKHUX
SBJICHUW U MPOLECCOB, J€NaTh BBIBOJBI C MUCIOJIb30BAHUEM JIETYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUYEHUM, BBIJBUTaTh TMIIOTE3bl O B3AMMOCBSI3AX
(bu3nYECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCO0 pelieHus y4eOHOW (U3MUecKou
3a7aun (CpaBHEHHE HECKOJbKHUX BapUAHTOB pEUICHMs, BbIOOp Haubosee
MOAXOJIAILErO ¢ YUETOM CaMOCTOSITENILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciienoBarejIbLCKHe 1eHCTBYUA .

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIHLCKUN HHCTPYMEHT TIO3HAHUS;
MIPOBOAMTH 10 CAMOCTOSITEIILHO COCTABJICHHOMY TUTAaHY OIBIT, HECIOKHBIN
bu3NYeCKUl IKCIIEPUMEHT, HEOOJbIIOe UCCIeNoBaHne (PU3UIECKOro
SIBJICHUS,

OLICHWBAaTh Ha TPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICOBAHUS WJIA SKCIIEPUMEHTA,

CaMOCTOATEIHFHO (hOPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yIbTaTaM
MPOBEAEHHOT O HAOIIOICHUS, OMBITA, UCCIICAOBAHNUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIEEe pa3BUTHE  (PUBHUECKUX
MPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONO0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHBIC METObI, HHCTPYMEHTHI W 3aIpOChI MPH MOUCKE U
orOope MH(pOpPMAIMK WJIA JAHHBIX C y4ETOM TMPEAJIOKEHHON ydueOHOM
(bu3nYecKon 3a/1a4u;

aHAJIM3UPOBATh, CHCTEMAaTH3MPOBATh W WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHBIX BUIOB U (POPM TIPE/ICTABICHUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAIbHYIO (OPMY TPEICTaBICHUS
uHDOpMaIIM W WUTIOCTPUPOBATh pEIIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, TharpaMMmamMu, HHOU rpaduKoil M MX KOMOWHAITASIMH.

KoMMmyHHKAaTHBHBIE YHUBEpPCAIbHbIE YYeOHbIe 1eiiCTBHUS:

B X0Jle¢ 00CyX/JeHHUs y4eOHOro Marepuaia, pe3ylbTaToB JIAOOpaTOPHBIX
paldoT U MPOEKTOB 33J]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBATh WJEW, HAILICJIICHHBIC HA DPELICHHME 3aJa4yd U NOIIECPKAHUE
Oaro)keaaTenbHOCTH OOIICHUS;

COIOCTABJIATE CBOM CYXKACHUSA C CYXACHUAMH JpPYyIrUX Y4aCTHHUKOB
Juanora, o0OHapyKMBaTh pa3audyue U CXOJICTBO MO3HIIMIA;

BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATh PE3YNbTATHI BHITOIHEHHOTO (PM3HUUYECKOTO OIbITa
(3KCnIeprMeHTa, UCCIEA0BAHMUS, IPOCKTA);

IIOHMMAaTb W MCHOJIB30BaThb  IPEUMYIIECTBA  KOMAaHIHOW U
WHJUBUIYabHOM pabOThl MpU pEUIEHUH KOHKPETHOW (u3nyeckoin
pOOJIeMBI;



MPUHUMATh 1IeJId COBMECTHOM JAESTENIbHOCTH, OPraHU30BbIBATH JEHCTBUSA
no e€ JOCTIKEHHIO: paclpelesiaTh poJid, OOCYXKAaTh MPOIECCHl U
pEe3yIbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;
BBITIONTHATH CBOIO YacTh pa0OTHI, JOCTUTAsT KAYECTBEHHOI'O pe3yjbTara o
CBOEMY HAIPaBJICHUI0 U KOOPAWHUPYS CBOW JIEUCTBUS C JPYTUMH
YjieHaMU KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUS.

PeryasiTuBHbIC YHUBepcaIbHbIe Y4eOHbIE el CTBUA

Camoopranmzanmsi:

BBISIBJIATH MPOOJIEMBI B JKU3HEHHBIX U YUE€OHBIX CHUTYalUAX, TPEOYIOIINX
JUI perieHus (U3NYECKUX 3HaAHUM;

OPUEHTUPOBATHCS B  PA3JIMYHBIX MOAXOJAaX HNPHUHATUS  PELICHUN
(MHIMBUIYyalnbHOE, MPUHATHE pPELIEHUS B TpYIIE, NPUHATHE pEIICHUN
rpymmoit);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pelIeHUsT PU3NYECKOMN 3a7aun WIH
IUTaHa MCCIE0BaHUS C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEW, ApryMEHTUPOBATH IIPEJIaracMble BApUAHTHI PELICHUN;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTP 0/1b, IMOIUOHAJIbHBIN MHTEJJICKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYallUM U IIPEAJIaraTh IJIaH €€ U3MEHEHUS;
OOBSICHATh MNPUYUHBI  JOCTHKEHHS]  (HEJOCTHMKEHHs) pe3yJbTaToB
JeSTEeNbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCJE B XOJ BBIIOJHEHUS
(¢u3MYeCKOoro MCCIEAOBAHMS WJIM IPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENbCTB, W3MEHUBIIMXCS CUTYyallud, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YNBTATA LIEJIN U YCIOBUSM,;

CTaBUTh ce0sl HA MECTO JPYIroro 4ejaoBeKa B XOJE CIIOpa WIN AUCKYCCHU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTHBbI, HAMEPEHMS U JIOTUKY JPYIroro;
IpU3HaBaTh CBOE MPABO HA OLIMOKY MpHU pelieHUH (PU3NYECKUX 3a]ad WU
B YTBEPXKICHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPABO APYTOrO.

HPEIMETHBIE PE3YJIbTATbBI

K xonIty o0y4uenusi B 7 kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUI:

WCIIONb30BaTh  TMOHATUS:  (U3MYECKHUE UM  XUMHUYECKHUE  SIBJICHUS,
HaOII0JICHHE, SKCIEPUMEHT, MOJeiIb, THIOTE3a, CAMHHUIIBI (HU3HYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BellecTBa (TBEPIOE,



KUIKOE, Ta3000pa3HOE), MEXaHMYECKoe JBIKEHHE (PaBHOMEpHOE,
HEPAaBHOMEpPHOE, TMPSAMOJIUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOIIAS
cuina,  aepopmanus  (ympyras, MJacTUYecKas),  HEBECOMOCTb,
cooOLIaroIuecs CoCybl;

paznuyath sBieHus (auddys3us, TEMIOBOE JBH)XEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JIBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHHE,  WHEPIHS,
B3aMMOJICHCTBUE TEJ, pPaBHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO
BpalllcHUsI, Tepefavya JaBJICHUS TBEPABIMU TEIIaMH, JKUIKOCTIMH H
razamu, atrMocepHOe JaBJCHWE, T[UIABaHWE TeJ, MPEeBpaIICHUS
MEXaHHUYECKOW SHEPruu) MO ONMUCAHWI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, ICMOHCTPUPYIOIINUX JaHHOE (PU3NUECKOE SBIICHUE;
pacmo3HaBaTh TPOSBIICHWE W3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpy)XarolieM MHpe, B TOM uwucie (U3MUECKUE SBICHUS B MPHUPOJE:
MPUMEPHI JBMKCHHUS C PA3TUYHBIMU CKOPOCTSIMU B JKHBOW W HEKUBOU
NpUpoje, JEUCTBUE CHIJIBI TPEHUS B MPUPOJIE M TEXHUKE, BIUSHUE
aTMoc(epHOro JMaBJCHUS HA KUBOW OPTraHM3M, IJIaBaHUE PBIO, phIUard B
TE€J€ YeJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3aJa4y B YUEOHYIO,
BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU) (PU3UUECKUX SBIICHUM;
OIMMCHIBATh M3yYEHHBIC CBOMCTBA TENT M (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
busnyueckue BEeTUYMHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIPYTOCTH, CUJIA TSHKECTH, BEC
Tejla, cujla TpPEHWs, AaBieHue (TBEPAOro Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYEeCKas pabdoTa, MOITHOCTb, TJIEYO CHIIBI,
MOMEHT CHJIBI, KO3(P(GUIIMECHT TIOJIE3HOTO JICWCTBUS MEXaHU3MOB,
KHHETHYECKasT M TOTCHIIMAIbHASI JHEPrus), MPU OMHCAHWH TPABHILHO
TPaKTOBaTh  (PU3WYECKHH  CMBICI  HMCHOJAB3YyeMBIX  BEIWMYWH, HX
0003HaueHUsT M EAUHUIBI (U3MYECKUX BEIHMYMUH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIIMUMHY C IPYTUMU BEITMYHHAMH,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIUYMH;
XapaKTepu30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHHUS M MPOIECCHI,
UCIIOJIb3Yys TIPaBWJIA CIOXKEHUSI CUJI (BIIOJIb OJHOW MpsIMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBWIO paBHOBECHs pbrdyara (0Joka),
«30JI0TO€ TPABUJIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOU
OHEPruu, TpU HTOM JaBaTh CIOBECHYIO (GOPMYIMPOBKY 3aKOHa U
3aMUCHIBaTh €r0 MAaTEMATUYECKOE BBIPAKCHUE;

OOBSICHATH (DU3UYECKUE SIBJICHHS, MTPOILIECCH] U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTC CHUTyallMid MPAKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBJISITh MIPUYUHHO--CJICICTBEHHBIC CBSI3HM, CTPOUTH OOBsICHEHUE U3 1—2
JIOTUYECKUX IIAroB ¢ OMOpoi Ha 1-2 M3Y4EHHBIX CBOMCTBA (DU3MUECKUX
ABJICHUN, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;



pemate pacyéTHele 3agaud B 1-2 JEHCTBHA, HUCHONB3YyS 3aKOHBI M
dopMmyIibl, CBs3bIBatOIIME (DU3MUECKUE BEIMYMHBL: HAa OCHOBE aHaU3a
YCIIOBUSA 3a/1ayy 3allUChIBaTh KPAaTKOE YCJIOBUE, MOACTABIATh (PU3NUECKHE
BEJIMYUHBI B (DOPMYJIbI UM MPOBOJIUTH pacd€rbl, HAXOAWUTh CIIPABOYHBIE
JTaHHbIE, HEOOXOANMBIE JIJIsl PEIICHUs 3a]a4, OLIEHUBATh PEATMCTUYHOCTD
MOJIYUCHHON (PU3MYECKON BEJIMUUHBI;

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH TOMOIIU
(buU3MYECKUX METOJIOB, B ONTMCAHUU UCCIIEIOBAHUS BBIICISTH TPOBEPIEMOE
npeanonoxenue  (TUmoresy),  pasiMyaTb M MHTEPHPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAXOJIWTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €r0 pe3yJIbTaTaM;

IOPOBOJIUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUM WU
duznyeckux CBOMCTB TEN: (dopmynupoBaTh IIPOBEPSIEMBIE
MPEINON0XKEHHUS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOI0 000PYA0BaHNUA,
3aIlMCBIBATH X0/l OIbITa U (POPMYJIMPOBATh BHIBOJBI;

BBIIIOJIHATE TPAMBIE U3MEPEHUS PACCTOSHMS, BPEMEHHM, MAacCChl TeEIa,
o0bEMa, CHUJIBl M TEMIIEpaTypbl C MCHOJIb30BAHUEM AHAJIOTOBBIX U
nu(poBbIX NpUOOPOB, 3alMCHIBaTh MOKa3aHUS NPUOOPOB € YUETOM
3aJJaHHOM a0CONFOTHOM MOrPEMIHOCTH U3MEPEHUM;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKON BEIHYUHBI OT
JIpYrod € HCIOIb30BAHUEM TMPSAMBIX HM3MEpPEHUH (3aBUCHUMOCTH MYTH
PaBHOMEPHO JBWXKYILETOCSA Tejla OT BPEMEHU JBHKCHMS TENa, CHUIIbI
TPEHUS CKOJIbKEHUS OT Beca Tela, KauecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUTONIAAN COPUKOCHOBEHMS TEJI, CHIIbI
YIPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00bEMa
IOIPY>KEHHOM 4acCTU TeJla U OT IUIOTHOCTHU XKUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€ja, OT TNIYOMHBI, Ha KOTOPYIO OTPYKEHO TENO, YCIOBUM
IUTaBaHUS TeJ, YCIOBUW paBHOBECHUS phluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4e€OHOI'0 HCCJEOBaHUS, COOMpaTh YCTAHOBKY U
BBIMOJIHATh W3MEPEHHs, CIEAys MPeIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BHJE
NPEUIOKEHHBIX Ta0MuIl W TpaduKOB, JAENaTh BBIBOABI MO pe3ysbTaTaM
HCCIIEA0BAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYMH (IUIOTHOCTH
BEILIECTBA JKUIKOCTH M TBEPAOrO Tena, CUjla TPEHUS CKOJbXKEHUS,
JaBJICHUE  BO3/1yXa, BBITAIKABAIOIIAS  CUJA, JCUCTBYIOIIAs  Ha
MOTPYKEHHOE B KUIAKOCTh Teno, KOA((UIMEHT TMOJIE3HOI0 ACHCTBUS
MNPOCTBIX MEXAaHU3MOB), CJHEeAyd MPEAIOKEHHON HMHCTPYKUHMHU: TPH
BBIMOJIHEHUN HW3MEPEHHI coOupaTh 3KCIEPUMEHTAbHYIO YCTAaHOBKY U
BBIYUCIIATh 3HAYEHNE NCKOMOU BEJIMYUHBI;



+ coOMI0aTh MpaBWIa TEXHUKU 0€30MaCHOCTH Ipu paboTe ¢ 1abopaToOpHbIM
000pyI0BaHHEM;

 yKa3pIBaTh MPHUHIUIBI ACUCTBUA MPHOOPOB U TEXHMUYECKUX YCTPOMCTB:
BEChbl, TEPMOMETp, AMHAMOMETp, COOOIIAIOUINECS COCYIbl, OapoMerp,
pbIyar, HOJBMKHBIA U HEMOJABMKHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;

+  XapakTepu3oBaTb NPUHLMIIBI JEHCTBUS M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOW Ha HUX OmucaHusi (B TOM 4YHCIE:
MOJIINITHAKN, YCTPOHCTBO BOJOMPOBOAA, THUIAPABIMYECKHN  Tpecc,
MaHOMETp, BBICOTOMEP, MOPILIHEBOI HACOC, APEOMETP), HUCTIONb3Ysl 3HAHUS
O CBOWCTBAaX (PU3MYECKUX SIBJICHUU U HEOOXOAUMbIe (PU3NUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

« TPUBOAUTH TNpUMEpPbl  (HAXOAUTH  HWHGMOpMaLKIO O  MpUMepax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM
XKU3HU Ui obecriedeHusi 6€30MacHOCTH Ipu oOpalleHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMS
HOPM 2KOJIOTHYECKOT0 TTOBEICHUS B OKPYKAIOIICH cpeie;

« OCYIIECTBISTH OTOOp HCTOYHWUKOB uHGpopmauuu B IHTepHeTe B
COOTBETCTBUH C 3a/IaHHBIM IIOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpaBHEHHUS PA3TUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpMaIUIO, KOTOpas SIBJISETCS IMPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

*  HUCIOJb30BaTh MPH BHIMOJHEHUH Y4EOHBIX 3aJaHUM Hay4HO--IIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJEp)KaHHs, CIpaBOYHbIE MaTepuasbl,
pecypchl cetu MIHTepHeET, BIajeTh MpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMAITUU U3 OHON 3HAKOBOW CHCTEMBI B PYTYIO;

+ Cco3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHhbMEHHBIC M YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpManuu (PU3HMUECKOro colepKaHus, B TOM
qycie MyOJauYHO JAeNaTh KpaTKHWe COOOIICHHS O pe3yibTarax MPOEKTOB
WIM Y4eOHBIX HCCJIEIOBAaHUM, IpPU D3TOM TIPaMOTHO HCIIOJb30BaTh
W3YUYEHHBIM MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYIUIEHHE IIPE3CHTALlUEH;

« TIpU BBINOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN pacTlpeAesiTh
00513aHHOCTH B TPYNIE B COOTBETCTBUM C MOCTaBICHHBIMU 3aJauami,
CIICAUTh 3a BBINOJIHEHWEM IIJJaHa JEWCTBUM, aJEKBAaTHO OLCHUBATh
COOCTBEHHBII  BKJaJ B  JACATENBHOCTh  TPYIIbI,  BBICTPAMBATH
KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBAas MHEHUE OKPYKAIOIIHX.

K xoniy o0yuenus B 8 kiacce npenMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIONTNXCS YMEHHIA:

+  HUCIOJb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHHSI BEIIECTBA, KPUCTAJUTMUECKUE U
amMop(HbIe Teja, HACHIIICHHbII M HEHACBHILEHHBI Map, BIAKHOCTD



BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPrus, TEIUIOBOM JBHUraTeb,
AJIEMEHTAPHBIN JIEKTPUUECKUN 3apsil, HNEKTPUUECKOE MOJIE, IPOBOIHUKHU
U TUBJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
pa3nuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHUE M CXKATUE, TEIIoNepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KANWUISIPHBIE SIBJICHUS, HUCIIApEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpuUcTauM3aius (OTBEpACBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIonpPOBOHOCTD, KOHBEKIU, U3ITy4EHUE),
AIEKTpU3AIUS Tell, B3aMMOACHCTBUE 3apsiioB, ACUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aHUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TMOJISi Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHIYKITHUS)
[0 ONUCAHUI0 HX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrno3HaBaThb NPOSIBIIEHWE MW3YYEHHBIX  (PU3MYECKUX  SIBJICHHH B
OKpY)KalollleM MHUpe, B TOM 4ucie (u3nuecKkue SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKEHHE U KaNMWUISIpHbIE SBJICHHS B MPUPOJIE,
KpUCTaUIbl B mpupozae, uznydeHue ConHIA, 3aMep3aHHe BOAOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEsI, CHETa, dJIEKTPUUICCKUE
ABJICHUA B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeid MOII0COB, POJb MAarHUTHOTO MOJS JAJIS KU3HU Ha
3emiie, MOJSIPHOE CUSHUE, IPU ITOM IEPEBOJUTH MPAKTHUYECKYIO 3a/1a4y B
yueOHYI0, BBICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKHU) (PU3HUUYECKUX
SIBIICHUU;

OINMKCHIBATh U3yYEHHBIC CBOMCTBA TEN U (PU3UUYECKHE SIBJICHHS, UCTIOIb3YS
dbu3uYecKkre BeIUYUHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUUYECTBO
TEIUIOThI, yJeJdbHas TEIJIOEMKOCTh BEIECTBA, YAEIbHas TEIOTa
IJIaBJICHUS, YJeJbHas TEIIoTa MapooOpa3oBaHus, YJAENIbHAas TemioTa
CrOpaHdsi TOIUIMBA, KOX(MOUIIMEHT TIOJNE3HOTO JCHCTBUS TEIJIOBOU
MAaIllUHbI, OTHOCUTEIbHASl BIAXHOCTh BO3AYyXa, SJIEKTPUUECKUUN 3aps,
CHJIa TOKa, JJEKTPUYECKOE HAIPSKEHUE, COMPOTUBIICHUWE MPOBOAHUKA,
VIEIbHOE  CONPOTUBJIEHUE  BEIIECTBA, pabdora HW  MOIIHOCTb
AJEKTPUUYECKOrO0  TOKa), TMpU ONUCAHWU TMPABHWIBHO TPAKTOBATh
(bU3HYECKU CMBICIT MCTOJIb3YEMbIX BEJIMYHH, 0003HAUCHUS W CIUHHIIBI
(dbu3MYeCKUX BEIUMYUH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIIUE JaHHYIO
(GU3MUECKYI0 BEIMYUHY C JPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tei, (U3MYECKUE SIBICHUS M IPOIECCHI,
UCIOJIb3ysd OCHOBHBIE MOJIOKEHUSI MOJEKYJISIPHO--KHHETUYECKOU TEOpUHU
CTPOEHMS BEILECTBA, MPUHLMUI CYNEPIO3ULINHU ToJieH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH OMa il ydacTKa UENH, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHHMs DHEPrUM, IIpU OTOM JaBaTh



CIIOBECHYIO0 (hOpPMYJTUPOBKY 3aKOHA W 3aMUChIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYaIlUi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTHh OOBSICHEHHE U3 1—2 JTOTHYecKuX
1aroB ¢ Onopoil Ha 1-2 W3Yy4EeHHBIX CBOMCTBA (PU3WYECKUX SIBICHHM,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIC 3amauul B 2—3 JEHCTBHS, HUCHOJNB3ySd 3aKOHBI H
dbopmyIibl, cBs3bIBaIONIME (DU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIN3a
YCIIOBUA 3aJ]auMl 3aluChiBaTh KPATKOE YCIJIOBHUE, BBIABISATH HEJOCTATOK
JAHHBIX JUIsl pelIeHUs 3aJadd, BBHIOMpATh 3aKOHBI U (POPMYIIBI,
HEOOXOoAMMBbIE N7l €€ pelleHus, MPOBOIUTH pPacuy€Thl M CpPAaBHUBATH
MOJIYUEHHOE 3HaueHue (PU3MUEeCKOM BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MPH MOMOIIH
(bU3MYECKMX METOIOB, HCIONb3Ysl ONHUCAHUE HCCIECIOBAHMS, BBIIEIAThH
IPOBEPSAEMOE  MPEIIOIOKEHUE, OLEHUBATh MPABUIBHOCTh MOpSAIKA
MIPOBEICHUS UCCIIEIOBaHUS, I€TaTh BHIBO/IBI;

MPOBOAUTH OMBITBI MO HAOMOAEHUIO (U3MYECKUX SBICHUNW WIH
bu3nYeCKuX CBOMCTB TeN (KaMUUIAPHBIC SIBICHUS, 3aBUCUMOCTbD JaBICHUS
BO3/lyXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH IpoIecca OCThIBAHUS U
HarpeBaHusl TpPU MU3IYYEHUU OT LBETa M3Iydaroumen (MOrJomaroei)
MOBEPXHOCTH, CKOPOCTh UCHApEHUsI BOJbI OT TEMIIEPATypbl KUJIKOCTH U
wiomaau e€ TOBEPXHOCTH, DJJEKTpU3alMs Tea U B3aUMOJEHCTBUE
ANIEKTPUYECKUX 3apsIoB, B3aUMOJICHCTBHE TIOCTOSIHHBIX MAarHHUTOB,
BU3yaliu3allisl MAarHUTHBIX TIOJI€H TIOCTOSIHHBIX MArHHUTOB, JCHCTBUS
MarHMUTHOTO TOJS Ha TPOBOJHHUK C TOKOM, CBOKMCTBa SJEKTPOMAarHUTa,
CBOWMCTBA 3JEKTPOABUTATENsI TMOCTOSHHOTO TOKa): (POpMyIupoBaTh
poBEpsieMble MPENINONIOKEHUS, COOMpPaTh YCTAaHOBKY U3 MPEAIOKEHHOTO
000py/I0BaHMsl, OMKMCHIBAThH XO/I ONMbITA U (POPMYIUPOBATH BHIBOJIBI,
BBIMIOJIHATG ~ TpsIMbIE  U3MEPEHHUS  TEMIEpaTypbl,  OTHOCHUTEIHHOMN
BJIQKHOCTU BO3/lyXa, CHJIbl TOKAa, HANpPSXKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3UYECKUX BEIUYHH, CPaBHUBAThH
pE3yIbTaThl UBMEPEHUI C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH;
IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOM BEIHYUHBI OT
IpYroil C  HCIONb30BAaHHEM TMPSMBIX H3MEPEHHH  (3aBUCHMOCTH
COIIPOTUBJIEHUS] TMPOBOAHMKA OT €ro JAJUHBI, IUIOIAAN TONEPEYHOro
CEUEHHMSI U YJIeJIbHOTO CONPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO Yepe3 TPOBOJHUK, OT HANpsXKEHUS Ha  TMPOBOJHHKE,
UCCIIEZIOBAHUE  TIOCJIEAOBATEILHOTO M MapaliebHOIO  COEAMHEHUN
MPOBOJAHUKOB): TUIAHUPOBATH HCCIEAOBAHME, COOMpPATh YCTAHOBKY H
BBHITIONTHATh W3MEPEHUs, CIeNys NPEeIOKEHHOMY IIaHy, (UKCHUPOBATH



pe3yabTaThl IOJIYYEHHOH 3aBUCUMOCTHM B BHJE TaOiuLl U TpauUKOB,
JIeJIaTh BBIBOZBI IO PE3YJIbTaTaM MCCIIEI0BaHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEeHHs] (PH3UYECKUX BeIUYWH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBJIEHHE NPOBOJHUKA, pabora U
MOIIIHOCTh DJIEKTPHUUECKOTO TOKA): TIAHUPOBATh H3MEPEHHs, COOMpATh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENYs MPENJIOAKEHHOW MHCTPYKIUH, U
BBIUUCIISITh 3HAUEHHE BEITUYUHBI,

co0iroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH MU padoTe C J1abopaTOpHbIM
000py/IOBaHKEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUS M3yYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIMOpOM Ha HUX OmucaHusi (B TOM 4YHCIE:
CHCTeMa OTOIUJIEHUS JIOMOB, TUTPOMETpP, MapoBasi TypOWHa, aMIIEpMETp,
BOJIETMETP, CUETUYMK DJIEKTPUUYECKOW HHEPrHH, DJIEKTPOOCBETUTEIbHBIC
npuOOpBl, HarpeBaTENbHbBIE YJIEKTPOIIPHOOPHI (IPUMEPDI), STIEKTPUUECKUE
IPEJOXPAHUTENHN, DJIEKTPOMArHUT, HJIEKTPOJBUTATEINb TIOCTOSSHHOTO TOKA),
UCTIONIB3YsI 3HAHUS O CBOMCTBaX (DU3WYECKUX SIBJICHUA M HEOOXOAMMBIE
¢busnyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTEIbHBIC
npuOoOpel TIO CXeMaM H CXEMaTUYHBIM pPUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETP, JIBUraTellb BHYTPEHHEIO
CTOpaHUsl, AJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBbI DJCKTPHUECKUX
Heneil ¢ mociaenoBaTeIbHbIM U MapaJlyIeIbHBIM COSIMHEHUEM 3JIEMEHTOB,
paszinyasi yCJIOBHbIE 0003HAUEHUS FJIEMEHTOB JICKTPUUYECKUX LIECTICH;
OPUBOAWTH  TMpHUMEphl  (HAXOAWTh  HWHGPOPMAIMI0O O  TIpPUMEpax)
NPAaKTUYECKOTO HCMHOJIb30BaHUS (PU3UUYECKUX 3HAHUN B IOBCEIHEBHOM
KU3HU 71 obecrieueHnsi 0€30MacHOCTH MpU OOpalleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 3[0POBbS U COONIONEHUS
HOPM 3KOJIOTHYECKOT0 TOBEICHUS B OKPYKAIOIIEH cpefie;

OCYLLECTBJISATh MOUCK HH(pOpManuu (QU3NYECKOrO COACpKAHUS B
WNHTepHere, Ha OCHOBE HUMEIOIIMXCS 3HAHUM W NYTEM CpPaBHEHHUS
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACNATH  MH(OPMAILUIO, KOTOpas
SBIISIETCS] MPOTUBOPEUUBOM MIJIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIH30BaTh MPH BHIMOJHEHUH Y4EOHBIX 3aJaHUH HAYyYHO--TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJIEp)KaHHs, CIpPaBOYHbIE MaTepuasbl,
pecypchl cetu MIHTepHeT, BIaseTh MpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOI CHCTEMBI B JIPYTYIO;
CO3/laBaTh COOCTBEHHBIC IMHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIIEHUS,
0006mas uHMOpPMAIMIO M3 HECKOJbKUX MCTOUYHUKOB (HU3UUECKOTO
COZepXaHHsl, B TOM YHCIE€ MYOJIMYHO TMPEACTABIATh Pe3yNbTaThl
MPOEKTHOW WJIM MCCJIEOBATEIHCKON NEATEIbHOCTH, TIPH 3TOM T'PaMOTHO



UCIIOJIb30BaTh M3YYCHHBIM TOHATHIHBIA anmapaT Kypca (QU3UKH,
COMPOBOXIATh BBICTYILJIEHUE MIPE3EHTALIUEH;

MPU BBINOJIHEHUU Y4YEOHBIX MPOCKTOB U MCCIECAOBaHUN (PUBHMUECKUX
MPOLIECCOB PACTIPEEsITh OOS3aHHOCTH B TPYIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3aJladyaMHM, CJIEIUThH 3a BHIMIOJIHEHUEM ILJIaHA JIEUCTBUHN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATb COOCTBEHHBIN BKJIAJ B
JIEATEIIbHOCTD TPYIIIbI, BRICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJICICTBHUE,
MIPOSIBJISIS TOTOBHOCTH pa3peniaTh KOH(PJIMKTHI.

K xoniy oOyuenus B 9 kiacce rnpeiMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh c()OPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh IOHSTHUSA: CHCTEMa OTCYETa, MaTepHAJIbHAs TOYKa,
TPAEKTOPHsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKEHUs, nedopMarus
(ynpyrasi, mJacTH4ecKasi), TPEHHE, LIEHTPOCTPEMUTEIHLHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TSHKECTH, a0COJIIOTHO TBEPIOE TEINO,
HEHTP TsDKECTH TBEPJOTO Tella, PAaBHOBECUE, MEXaHUUECKUE KOIeOaHus U
BOJIHBIL, 3BYK, HH(pa3ByK U yIAbTPa3BYyK, O3JICKTPOMArHUTHHIC BOJHBHI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M 1albHO30PKOCTH,
CHEKTPbI UCITYCKaHUs U MOIJIOLEHUs, anb(a-, 0eTa- U raMMa-u3Iy4eHuUs,
M30TOIIbI, SIZIEPHAs SHEPreTHKA,;

pa3nuyarh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE IPSMOJUHEHHOE
JIBUKEHUE, PaBHOYCKOPEHHOE MPSAMOJMHEHHOE MBH)KEHUE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, pPEeaKTUBHOE JBIKEHHE, KojeOaTellbHOEe ABMXKEHUE (3aTyXarollue U
BBIHY)KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE JIBUJKEHHUE, OTPAKEHUE
3ByKa, NPSIMOJMHEHHOE DPACHpOCTPaHEHUE, OTPAXKEHUE U MPEIIOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0kKEHUE OeIoro cBera B
CHEKTP U CJOXEHUE CIEKTPAJIbHBIX LBETOB, JHCIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHENYATOrO CIEKTpa
U3JTY4EHHUS) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JTaHHOE (PU3HUECKOe SIBJICHUE;

pacrno3HaBaTh NPOSIBIIEHWE HW3YYEHHBIX (PU3MYECKUX  SIBJICHHM B
OKpyXarolleM Mupe (B TOM 4HCIe (PU3NYECKHE SIBICHUS B TPUPOJE:
MPWIKBBI U OTJUBBI, ABMKEHHUE Tu1aHeT COTHEYHON CUCTEMBI, PEAKTHBHOE
JBIKEHUE JKHUBBIX OpPraHU3MOB, BOCIPUSTHE 3BYKOB JKHBOTHBIMH,
3EMIIETPSACEHUE, CEUCMUYECKHE BOJIHBL, I[YyHaMH, 3XO0, IBE€Ta TeI,
ONTUYECKHUE SIBIICHUS B MPUPOJE, OMOJIOTMYECKOe NEHCTBHE BUAMMOTIO,
yIbTPAQUONETOBOTO M PEHTTEHOBCKOT'O U3IYyYEHUM, €CTECTBEHHBIN
paIMOaKTUBHBIA (POH, KOCMHYECKHE JIY4H, PaJUOAKTUBHOE H3IYyYECHHE
IPUPOJHBIX MHHEpAJOB, JCHCTBUE PAJUOAKTUBHBIX W3JIYYEHUH Ha
OpraHM3M YeJIOBEKa), NMPH 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3aJadyy B



yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (NMpU3HAKHU) (U3HMUIECKUX
SIBIICHU;

OIMCHIBATh M3yYCHHBIC CBOWCTBA Tel M (PU3UUECCKHUE SIBICHHS, HCIIOIB3YS
¢usnyeckue BEIUMYMHBI (CpPEeOHSSE M MIHOBEHHas CKOPOCTb Tela IpHU
HEPaBHOMEPHOM JBHKCHHH, YCKOpPEHHE, TMepeMeIleHUe, MyTh, YIrIIOBas
CKOpOCTb, CUJIa TpPEHUs, CWJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIBI,
MEeXaHW4YecKass paboTa W MOIHOCTh, TOTEHIMAIbHAS DJHEPIrus Tea,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAS DHEPIus CKaTou
NPYXKHHBI, KHHETWYECKash SHEPrus, IMOJNHAs MeXaHW4ecKas DJHEprus,
NEepUOoJ M YacToTa KoyiebaHuil, UIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPETOMIICHUSI CPEllbl), IPU OMHCAHUU
MPaBWIbHO TPAKTOBaTh (U3MUECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYHH,
o0o3HauUeHUs M €OUHUIBI (U3NYECKUX BEIMYUH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMU BEIUYMHAMU,
CTPOUTH TpaKH U3yYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBICHHUS M MPOIECCHI,
UCIOJb3Ysl 3aKOH COXPAHEHUsS! 3HEPIuu, 3aKOH BCEMHUPHOIO TSTOTEHUS,
OPUHLIUI CYMEPHO3UIUKA CHJI, TPHUHIMI OTHOCHUTENbHOCTH [ ammmes,
3akOHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMIYJIbCA, 3aKOHBl OTPAXKEHUS U
MPETIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MaCCOBOTO YHCEI
IpU SJAEPHBIX PEaKLUAX, NMPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alKChIBaTh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TIPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABISATH
NPUYHUHHO--CIIC/ICTBEHHBIE ~ CBSI3U, CTPOUTh OOBSICHEHWE u3 2-3
JIOTHYECKUX IIAroB C OMOpod Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3anayu  (omMparoluecs Ha cucreMy u3  2-3
YpaBHEHUI), UCTONb3ys 3aKOHBI U (OPMYJIBI, CBA3BIBAIOIINE (DU3HUECKHE
BEJIMYMHBI: HAa OCHOBE aHalli3a YCJOBMS 3a/Jaud 3alKChIBaTh KpPaTKOE
YCIIOBHE, BBISBIISTH HEIOCTAIOIIUE WM U30BITOUHBIC JAaHHBIEC, BHIOUPATH
3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE TSl PEUICHHs], POBOAUTH PACcUEThI U
OLIEHUBAaTh PEATUCTUYHOCTh IOJYYEHHOIO 3HayeHUs  (PU3MUECKOM
BEJIMYUHBI,

pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpU MOMOIIU
(bU3NYECKUX METONIOB, HCIIONB3Yysl OMHCAHWE WCCIEAOBAHUSA, BBIICIATH
IpoBEpsieMOe  TMPEANONOKEHHE, OICHUBATh MPABHIBHOCT  IOPSAIKA
NPOBEACHUS  MCCIEAOBaHUSA, JelaTh  BBIBOJABL, HHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOJCHUI 1 OBITOB,



OPOBOAWTH OMNBITHI O HAOMIONEHUIO (PU3MYECKUX SBICHUM WM
¢u3nyecKkux CBOMCTB Tesl (M3yde€HHE BTOpOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUS! PHEPrHH, 3aBHUCHMOCTh TEpronia KojeOaHUN MPYKUHHOTO
MasiTHUKa OT Macchl rpy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYIbl MaJIbIX KOJIEOAHUH, MPSAMOJIMHEMHOE PacHpOCTPaHEHHE CBETA,
pasyioKeHue Oenoro cBeTa B CIEKTP, M3Y4YEHHE CBOWCTB M300pakeHUs B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHs IpeaMera B coOuparolien
JvH3e, HAOMIOJCHHWE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOATENILHO cOOMpaTh yCTAaHOBKY M3 H30BITOYHOro Habopa
o0OpyIOBaHMs, OMHCHIBATH XOI ONbITA W  €ro  pe3yibTarhl,
(bopMyIupoBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOIMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, Ompeaenss
cpenHee 3HaueHUE U3MepseMol BeIMYUHBl ((OKYCHOE pacCCTOSHUE
coOuparoieil  JUH3bl), OOOCHOBBIBAaTH BBIOOp croco0a U3MepeHHs
(M3MepuUTeNnLHOTrO Mpudopa);

NPOBOJUTH HCCJENOBAHUE 3aBUCUMOCTEH (U3WYECKUX BEJIMYHUH C
UCIOJIb30BaHUEM TMPSAMBIX H3MEPEHUH (3aBUCUMOCTH IMYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBMXEHUM 0O€3 HadaJbHOM CKOpPOCTH, MEepuoja
KOJIe0aHU MaTeMaTHYEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpaX€HUsl CBeTa OT yrja HaJeHus M yria MpeJOMJIECHUs OT yria
NaJeHNs): TUIAHUPOBATh HCCIIEIOBAaHHE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaThb pe3yJbTaThl MOIYYEHHOW  3aBUCUMOCTHU
bu3MUecKX BEIMYMH B BUJIE TAONHI] U TpaUKOB, JeJaTh BBHIBOJABI 1O
pe3yabTaTaM MCCIIeIOBaHUS;

NPOBOJUTh KOCBEHHBbIE HU3MEPEHHsS] (U3NYECKUX BEIUUYMH (CpeaHss
CKOpOCTh M YCKOpDEHHE TeJla TIpd paBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHUE CBOOOAHOTO MafCeHHs, >XECTKOCTh MPYXUHBIL, KOIPPHUIHMEHT
TPEHUS CKOJBXEHMS, MEXaHHM4ecKas padoTa M MOIIHOCTh, YacToTa U
nepuoj]; KoneGaHWii MaTreMaTHYecKOro M MPYKUHHOT'O MAasTHUKOB,
ONTHMYEeCKass cujia COOHMparouiel JMH3bI, paJWOaKTUBHBIA  (OH):
IUIAHUPOBATh HM3MEPEHHs, COOMpPaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIeAYys MPEIOKEHHON MHCTPYKIIUHU, BHIYUCIISATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATh MOJTyYEHHBIC PE3YIbTAThl C YUETOM
3aJJaHHOM TOTPEUTHOCTU U3MEPEHUI;

coOroAaTh MpaBuiia TEXHUKU 0€30MaCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM;

pa3nuyaTh OCHOBHBIE TPU3HAKH W3YYCHHBIX (U3NYECKUX MOJEINei:
MaTepuanbHas TOYKa, aOCOMOTHO TBEPAOE TEJIO, TOUYCUYHBIM HCTOYHHUK
CBEeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeTh aTOMHOTO SIPa;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOW Ha HUX ONUCaHUs (B TOM 4YHCIE:
CIHIOMETP, MOATYUKH TIOJOXKEHHS, PACCTOSHHUS W YCKOPEHHs, pakera,
9XOJIOT, OYKM, MEPUCKON, QoToanmapar, ONTUYECKUE CBETOBOJBI,
CTIEKTPOCKOM, JO3UMETp, Kamepa BumbcoHa), WCHONb3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SIBICHUNW ©  HEOOXoaumble (U3UYECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBbI U CXEMATHYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB
IpU PEIICHUU Y4eOHO--TPAKTUYECKUX 3a]ad, ONTHUYECKHE CXEMBl IJIs
MOCTPOEHUS N300paKEHUH B TJIIOCKOM 3€pKaJie U COOMparoIeH JIMH3E,
OPUBOAUTH  MpUMEpPhl  (HAXOAWTh  WHGPOPMAIMI0O O  MNPUMEpPaAx)
MPAKTHYECKOTO HCIOJIb30BaHUSA (DM3MUECKUX 3HAHWUU B IOBCEAHEBHON
KU3HU Ui obecriedeHusi 0€30MacHOCTH MpHU OOpallleHuH ¢ MpUdopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHUS 30POBBS U COOJIOICHUS
HOPM 2KOJIOTHYECKOT0 TTOBEICHUS B OKPYKAIOIICH cpeie;

OCYLIECTBJIATh TMOUCK HH(pOpMamuu (PUIUIECKOTO COACPKAHHUSI B
HHTepHeTe, caMOCTOATENIbHO (OPMYIUPYSl IOUCKOBBIH 3apoc, HAXOIUTh
MyTH ONpeNeNiCHUs] JOCTOBEPHOCTH MOydeHHOM MH(POpPMAIUKA HA OCHOBE
UMEIOLIUXCS 3HAHUN U JOMOJHUTENbHBIX UCTOYHUKOB,

WCTIOJIb30BaTh MPH BHIMOJHEHUH Y4EOHBIX 3aJaHU HAyYHO--TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJEp)KaHHs, CIpaBOYHbIE MaTepuasbl,
pecypcbl cetu MIHTepHeT, BIajeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusi HHPOPMAIIUU U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE W YCTHBIE COOOLICHHS HAa OCHOBE
uH(GOpPMAIIMU U3 HECKOIBKUX HMCTOYHHKOB (PU3UYECKOTO COJEpKAHUS,
nyOJIMYHO MPEACTABIIATH PE3YNIbTAThl MPOESKTHOM MIIM UCCIEI0BATENbCKON
NESATeNbHOCTA, TMpPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
MOHATUWHBIN ammapar W3y4aeMoro paszaena (U3MKH U COMPOBOXKAATH
BBICTYIIJICHUE TMPE3CHTAME C Y4E€TOM OCOOCHHOCTEH ayauTOpUHU
CBEPCTHHUKOB.
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