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IHHOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS COCTaBlieHA HAa OCHOBE
MOJIOKEHUH U TpeOOBaHUHM K pe3yibTaTaM OCBOEHMsS Ha 0a30BOM YpPOBHE OCHOBHOM 00Opa30BaTesIbHON
nporpammsl, npenctaBieHHbIXx B PI'OC OO0, a Taxke ¢ yu€rom ¢enepanpHoil paboueil mporpaMmsbl
Bocnutanus u KoHuenmuu npenogaBanus yueOHoro npeamera «Ou3nkay.
Copnepxanue mporpamMmbl 1o (u3MKe HampaBleHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYaIOUIMXCSl U OPraHU3alUI0 U3y4YeHUs (GU3UKU Ha JAEATelIbHOCTHOM OCHOBE. B mporpamme
1o (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4deOHOro mpenmera B peanusanuu tpedoBanunii PI'OC OO0 x
IUTAHUPYEMbIM JINYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM OOyueHHs, a TaKkKe MEXIPeAMETHbIE CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 0011Iero 00pa3oBaHusl.
ITporpamma no (u3KKe ycTaHaBIMBAET paclpesieleHne yueOHOro Marepuaia o rojgam o0yueHus (1o
KJlaccaMm), MpeajaraeT MpUMEpPHYIO IOCIEA0BaTEIbHOCTh U3YYEHHS TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUSA
IIPEIMETHOrO COJIEPKaHUs U Y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaroIuxcsl.
[Tporpamma no ¢usmke pazpaboTaHa C IeIbI0 OKa3aHUSI METOJMYECKON MOMOIIN YYUTEIIO B CO3/IaHUU
paboueil mporpaMmsl 10 y4eOHOMY IIpEIMETY.
®duszuka ABISETCS CUCTEMOOOPA3YIOLIUM /ISl €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEAMETOB, TOCKOJIBKY
(bu3nyecKre 3aKOHbI JIEKaT B OCHOBE MPOLIECCOB U SIBJIIEHUI, U3y4aeMbIX XUMuUel, Onojaoruen, acTpoHoMHuen
1 (pu3uueckoit reorpadueii, BHOCHT BKJIA]l B €CTECTBEHHOHAYYHYIO KapTHHY MUPa, MPEAOCTaBIIsIeT Hanboree
scCHble 00pa3lbl NPUMEHEHUs HAy4YHOTO METOJa IO3HAaHUS, TO €CTh crnoco0a MOJIY4EeHHUs JOCTOBEPHBIX
3HAHUW O MHpE.
OnHa U3 riaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHMs B CTPYKType oOIiero oOpa3oBaHUS COCTOUT B
(bopMHpPOBaHNY €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpeca K HayKe y 00y4Jarommxcsl.
N3yuenune pu3nku Ha 6a30BOM YpOBHE IpEAINOaraeT OBJaJCHUE CIEAYIOIIUMU KOMIIETEHTHOCTSIMU,
XapaKTepU3yIOIIUMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTD:
® HAy4YHO OOBSACHSTH SBIICHMUS,
® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;
® HHTEPNPETUPOBATh JaHHBIE M MCIOJIb30BaThb HAy4YHBIE JI0KA3aTEIbCTBA JUIS IOJYyYEHUS
BBIBOJIOB.
Ilenn u3ydeHus (U3MKUM HAa YPOBHE OCHOBHOI'O 00Iero obpa3zoBaHMs orpeneneHsl B Konnenuun
npemnojiaBanus yuyeOHoro npeamera «®Pusnka» B oOpa3zoBareibHbIX opranuzanusax Poccuiickoit denepanun,
peayn3yIolMX OCHOBHBIE 0011€00pa3oBaTeNbHblE MPOTpaMMbl, YTBEpKAEHHON pemeHueM Komnerun
MunucrepcTBa npocserienus Poccuiickoit deneparuu (mporokoi ot 3 aekadps 2019 r. Ne [TK4BH).
Henun usyvyenus ¢pusuku:
e npuoOpeTeHHe UHTEpeca U CTPEMIICHHs 00yJaroIMXCsl K HAyYHOMY M3y4YeHHIO TPUPOJIbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJe MO3HAaHUS M (OPMHUPOBAHUE HCCIEI0BATEIHCKOTO
OTHOIIEHHUS K OKPYXAIOLIUM SIBJIICHUSM;

e (opmHupoBaHHE HAYYHOI'O MHUPOBO33PEHMSI KaK pe3yJbTaTa U3yuyeHHUs OCHOB CTPOEHUS MaTepuu U
(GbyHIaMeHTaJIbHBIX 3aKOHOB (DH3HKH;

e (opMHUpOBaHME NPEACTABICHUNH O ponu (U3MKUA A PA3BUTUS JIPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHH;

e pa3BUTHE MPEACTaBICHUM O BO3MOXKHBIX cdepax Oyaymiell mpodeccHoHaIbHOU esSTENIbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JlajbHeHIeMy 00y4eHHIO B 3TOM HAlpaBICHUH.
JlocTiKeHne 3THX LeJed mporpaMMbl Mo (U3MKe Ha YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUS
o0ecreynBaeTcs pelIeHueM CIeIyoIuX 3aAay:
e npuoOpeTeHHEe 3HAHUH O AMCKPETHOM CTPOSHHHM BELIECTBA, O MEXAaHUYECKUX, TEIJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSX;

e 1puUOOpEeTeHHE YMEHMH ONHMCHIBAaTh M OOBACHATH (PU3MUYECKHE SIBIEHHS C MCIOJIb30BaHUEM
IIOJIyYEHHBIX 3HAHUM;

® OCBOCHHME METOJIOB DELICHMs MNPOCTEHINNX pacu€THBIX 3a7ad C HCHOJIb30BaHHEM (PU3MUECKUX
MoJiesIel, TBOPUYECKHUX M TPAKTUKOOPUEHTHPOBAHHBIX 33]a4;

® pa3BUTHE YMEHUI HAOIIOJATh IPUPOIHBIC SBJICHUS U BBIIOJIHATH OIBITHL, JTJA0OpaTOPHBIE PAOOTHI U
HKCIIEPUMEHTAIbHbIE UCCIICAOBAHMS C UCTIONIb30BAaHUEM U3MEPUTEIBHBIX PHOOPOB;



® OCBOCHHE MPUEMOB paboTHI ¢ HH(pOpMAIHEH (PU3NIECKOTO COJEepKAaHUs, BKIIIOYast HHPOPMALIUIO O
COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIU3 U KPUTHIECKOE OIICHUBAHUE WH()OPMAIINN;
® 3HAKOMCTBO cO cdepamMu TpodECCHOHATBLHON JeATEILHOCTH, CBS3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKCHHIX (DU3HUECKON HAYKH.
Ha u3yuenue ¢pusuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O 00IIer0 0Opa3oBaHusi OTBOAUTCS 238
JacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacos (2 yaca B Hezento), B 9 kimacce — 102
yaca (3 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamme Mo (usuke MepedyeHb JadopaTOPHBIX pabOT U OMNBITOB HOCHUT
PEKOMEHIATENbHBIM XapakTep, YYUTENb AENaeT BBIOOP MPOBEACHHS JIAOOPATOPHBIX PaOdOT M OMBITOB C
y4éTOM HMHAMBUAYAIBHBIX OCOOCHHOCTEH OOy4arommMxcs, CIHUCKA OJKCHEPUMEHTANbHBIX  3aJaHMIA,
npejiaraéMbix B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O dK3aMeHa Mo (hU3HKeE.

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®usuka u e€ posib B NIO3HAHMHN OKPY:KAKOIIEro MUpa.

®duzuka — Hayka o mpupoje. SABienust npupoabl. Ousnueckue SBICHHS: MEXaHUYECKHE, TEIIOBBIE,
AIEKTPUUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue Benu4HHbL. M3mepenue ¢usznuyeckux BenuduH. Pusmdeckue npubdbopsl. [lorpemHocts
n3MepeHnil. MexxyHapoaHas CUCTEMA €ANHULL.

Kak ¢usuka u 1pyrue ecTecTBEHHbIE HAyKH H3Y4alOT MpHpoay. EcTecTBeHHOHAy4YHBI METOJ
MO3HAHUS: HAOIOICHNE, IOCTAHOBKA HAYYHOT'O BOTIPOCA, BBIIBIKEHUE THIIOTE3, SKCIICPUMEHT IO TIPOBEPKE
rUnoTes3, 00bsiCHEHNE Ha0M0AaeMoro sBieHus. Onucanue GU3NYecKuX SBICHUN C MOMOIIBI0 MOJIETCH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, DIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.

2. ®wusudeckue MPUOOPHI U MPOIIEypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopuvie pabomovt u onvimel.

OrnpezienieHne EeHbI ACICHUS KAl H3MEPUTEIHLHOTO prOopa.

W3mepenue pacCTosHUM.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENa.

Omnpenenenue pa3MepoB MajbIX TeJ.

N3mepenne Temnepatypsl NPy MOMOIIU KUIKOCTHOTO TEPMOMETPA M IaTUYMKA TEMIIEPATYPHI.
[IpoBenenue wuccnenoBaHUs MO MPOBEPKE THUIIOTE3bI: NAJbHOCTh MOJETA LIAPHUKA, MMYHIEHHOTO
TOPU30HTAIILHO, TEM O0JIblIIe, YeM OOoJIblIe BBICOTA ITYCKa.

Pasnen 2. [lepBoHayaibHbIe CBeAeHHS 0 CTPOCHUH BelleCTBA.

CtpoeHue BemiecTBa: aTOMBl M MOJEKYJBI, HX pa3Mepbl. OMBITHL, JTOKA3bIBAIOIINE JAUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBxenne vactui] BemecTBa. CBS3b CKOPOCTH JBIDKCHHSI YacCTHIl ¢ Temmeparypoil. bpoyHoBckoe
nsuxkenue, nuddys3us. BzanmonelicTBrue 4acTUI BEIIECTBA: IPUTSHKEHUE U OTTAIKMBAHHE.

ArperaTHbIE COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KHIAKOCTEH M TBEPABIX (KPUCTALTUYECKUX) TEI.
B3anmocBsI3p MKy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHHSIX M UX aTOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHKCHHS.

2. Hab6mronenue nuddysuu.

3. HaOmronenue siBneHuM, 0ObSICHSIOMMXCS MPUTSKEHUEM UM OTTAIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopmuvie pabomul u onvimel.

1. Omenka nuameTpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHHUEM (hoTorpadmii).

2. OmbIThI IO HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.

3. OmnbIThl 0 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHMe U B3aUMO/IeiicTBHE TeJl.

Mexanunyeckoe naBuxeHue. PaBHomepHoe 1 HepaBHOMEpHOE BUkeHUE. CKOpocTh. CpenHssi CKOPOCTh
MIPY HEPAaBHOMEPHOM JBMKEHUH. Pacyér myT v BpeMEeHH TBUKCHHUS.
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SBnenune wuHepuuu. 3aKOH HMHepuuHU. B3aumozeiicTBue Ten Kak NPUYMHA W3MEHEHHUS CKOpPOCTHU
NBUKEHU Tenn. Macca kak Mepa nHepTHOCTH Tena. [InoTHocTe BemecTBa. CBsA3b IIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIIE 00hEMA BEIIECTBA.

Cuita kak xapakTepucTuka B3auMozeicTsus Ten. Cuna ynpyrocty u 3akoH ['yka. M3mepeHue cuiibl ¢
MOMOIIbIO TUHAMOMETpA. SIBjeHuE TIAroTeHus M cuia Tsbkectu. Cuila TSHKECTH Ha JAPYTrux IutaHerax. Bec
tena. HeBecomocTh. CnokeHUE CuUJI, HANpaBJIEHHBIX MO OJHOW mpsmoil. PaBHopeicTByromas cui. Cuna
TpeHus. TpeHue CKOIbKEHUS U TPEHUE MOKOsA. TpeHue B NpUpoie U TEXHUKE.

Hemoncmpayuu.

HaGmoieHne MexaHn4ecKoro JIBHKEHUS Tena.
N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUYKEHHUS.
HaGnronenue siBleHUs! HHEPLIUH.
Habuoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHME MaccC M0 B3aUMOJCHCTBHUIO TEJl.
CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJHOM MPSIMOU.
ﬂaﬁopamopnbw pabomul u onvimMol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABMXKEHUS (LIApUKa B )KHUJIKOCTH, MOJEIN JIEKTPUUECKOTO
aBTOMOOWJIA U TaK Jiajee).
Omnpenenenue cpegHell CKOPOCTH CKOJIBKEHUS OpycKa WK IIapuKa MO0 HAKIIOHHOW MJIOCKOCTH.
Ornpezenenue MmI0THOCTH TBEPAOTO Tea.
4. OnbpIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTskeHus (medopmanmu) MOPYXKHHBI — OT
MIPUIIOKEHHOMN CHUIIBL.
5. OmnbIThl, 1EMOHCTPUPYIOUINE 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, (KUAKOCTEN U ra3oB.

Hanenue. CriocoObl yMEHBIIICHUSI U yBEJIMUCHUS JaBiieHus. [laBnenue ra3za. 3aBUCUMOCTH JIaBJICHUS
raza ot o0béma, Temmeparypsl. [lepeqaua naBneHus TBEPABIMU TeNaMH, XKUAKOCTSIMH U Tra3aMu. 3aKOH
[Tackans. [TneBMaTHyeckue MaMHbIL. 3aBUCUMOCTh JABJICHMS KUJIKOCTH OT TNyOuHBI. I'mapoctarnyeckuit
napanokc. Coobmatomuecs cocynbl. ['uapaBinueckue MeXaHU3MBbI.

Atmocdepa 3emnu u armocepHoe napiieHue. [IpUUMHBI CyIIECTBOBAHHUS BO3AYLIHON OO0OJOYKH
3emnu. OnbiT Toppuuennu. M3mepenne atMmocdepHOro naBneHus. 3aBUCUMOCTh aTMOC(EPHOTO JAaBIEHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11t u3MepeHus: aTMOCHEpHOTO TaBJICHHUS.

JleiicTBHe >XKMIKOCTH U Ta3a Ha MOTPYKEHHOE B HHUX TeNo. BhITanmkuBaromias (apXxumeroBa) CHUia.
3akon Apxumena. [InaBanue ten. BozayxoriaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHUs KUIKOCTHIO U Ta30M.

Coobmarommuecst CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue necTBus aTMOCHEPHOTO JTABICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIIEH CHIBI OT 00bEMa MOTPYKEHHOW YaCTH Tejla U IUIOTHOCTH

KHUKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. VYcnoBue miaBaHus Te: IUIABAHWE WM TIOTPY)KCHHE Tel B 3aBHCHMOCTH OT COOTHOIICHUS
MJIOTHOCTEHN Tea U KUJKOCTH.

Jlabopamopuvie pabomot u onsimol.

1. HUccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH Tela.

2. OrmpeneneHne BHITAIKUBAIOIIEH CHIIBI, ICHCTBYIOIICH Ha TENO, MOTPYXKEHHOE B )KUIKOCTD.

3. TIpoBepka HE3aBHCUMOCTH BHITAIKHBAIOIICH CHIIBI, ICHCTBYIOMICH Ha TEJNO B )KUAKOCTH, OT MACCHI
Tena.

4. OnbIThl, JEMOHCTPUPYIOUIUE 3aBHUCUMOCTb BBITAJKHUBAIOLIEH CHIIBI, ACHCTBYIOIIEH Ha TEno B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TeNa U OT MIOTHOCTU KUAKOCTH.

5. KoucrpyupoBanue apeomerpa WIM  KOHCTPYUPOBAHME JIOAKA U  ompeneneHue  eé
TPy30MOABEMHOCTH.

Pa3nea 5. PaGoTa m MOIIHOCTD. JHEprus.

Mexanundeckas pabora. MOIIHOCTS.
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[IpocTeie MexaHM3MBI: pblYar, OJOK, HAKIOHHAs IJIOCKOCTh. [IpaBWUIO paBHOBECHs phlUara.
[IpumeHnenne mnpaBwiia paBHOBECHsI pbldara K O0Ky. «3ojotoe mnpaBwio» MexaHuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprus. Kunetnueckas u mnoTeHuManbHas sHeprus. [IpeBpaiieHue oaHOro BHUAA
MEXaHUYECKOM PHEPTUU B IPYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1. OmpenencHue pabOTHI CHIIBI TPEHHSI NPU PABHOMEPHOM JABM)KCHHU Tela 1O TOPU30HTATBHOMN

MTOBEPXHOCTH.
2. WccnemoBaHue yCIOBHI paBHOBECHSI phluara.
3. Hamepenne KIIJI HaKIOHHOM MJIOCKOCTH.

4. H3yudeHue 3aKOHA COXPAaHEHUSI MEXAHUYECKOM SHEPTUU.
8 KJIACC

Pa3pen 6. TerioBblie IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU CTPOEHMsI BelllecTBa. Macca U pa3Mepsl
aTOMOB M MOJIEKYJ. OMbIThI, IOATBEPKAAOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, KUIKOTO U ra3000pa3HOTO COCTOSHUE BemlecTBa. Kpucrammueckue u aMmophHbIe
tena. OObsACHEHHE CBOWCTB Tra3oB, KUAKOCTEH M TBEPABIX Tell HA OCHOBE MOJIONKEHHH MOIEKYJISpPHO-
KHHETHYeCKOM Teopun. CMauynBaHWe U KaWJUIIPHBIC sIBJICHUS. TerioBoe paciiupeHue u cxxaTue.

Temneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEILUIOBOTO JBUKEHUS 4YacTUll. BHyTpeHHss
sHeprusa. CrocoObl M3MEHEHHsT BHYTPEHHEW SHEpruM: TeIUIoNepenaya M COBepIIeHHE padoThl. Bums
TEIUIONEpeIauu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3IyUCHHE.

KonnuectBo TemnoTel. YienbHas TEMIOEMKOCTh BEIIECTBA. 1e€MIO00MEH M TEIJIOBOE pPaBHOBECHE.
VYpaBHeHune TeruioBoro OamaHca. [lnmaBineHwe W OTBepAeBaHHE KPUCTAIIMYECKHX BEIIECTB. Y AeTbHas
TerioTa 1wiaBieHus. [lapooOpasoBanume u koHjaeHcamus. Mcmapenwe. Kunenme. VYnenpHas Terora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeibHas TEIJI0TA CTOPAHUS.

[Tpunuuns!l pabotel TemnoBbix aBurareneil KIIJ| temmoBoro asurarens. TensnoBble IBUTaTeNu H
3allIUTa OKPYKAIOMIEH CpeIbl.

3aKOH COXpaHEHUs U MIPEBPALEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

HalGmronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HalGmronenue siBneHnii cMauYuBaHUsI M KalTWJUISIPHBIX SIBJICHHI.

Habmroienne TemmoBoro pacimupeHus Ted.

W3meHneHue gaBieHus ra3a npu M3MEeHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHHUH.
[IpaBuna u3amepeHus TeMIepaTypsl.

Bunel Terionepenayu.

OxmnaxeHre Ipy COBEpPIICHHH PabOTHI.

HarpeBanue mpu coBepiiieHur pabOThl BHEITHUMH CHJIAMH.

0. CpaBHeHUE TEITOEMKOCTEN PA3IMYHBIX BEIIECTB.

1. HaGnroneHue KumeHwus.

12. HaGnroieHre moCcTOSHCTBA TEMITEPaTyphl IPH IJIABICHUU.

13. Mozeny TEIOBEIX IBUTATEIEH.

Jlabopamopuvie padbomul u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAIOB MOBAPEHHOM COJIM WM caxapa.

OnpIThI 10 HAOIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEl.
Omnpenenenre AaBlieHUs BO3ayXa B OayUIOHE IIIPHUIIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHS BO3[yXa OT ero o0béMa W HAarpeBaHUs WIH
OXJIQXKICHHUS.

RBO©oo N ORWNE

arODE



6. IIpoBepka rumnoTes3sl JTMHEHHONW 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPHUUECKOM
TpyOKe OT TeMIiepaTyphl.

7. HabmioneHue u3MEHEHMsT BHYTPEHHEH SHEPIrUU Tejla B pe3ylbTaTe TeIulonepenadn U padoThl
BHELITHUX CHUII.

8. MHccrnenoBanue sBICHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M rOpsiueii BOIBI.

9. OmpegeneHue KOJMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM MpU TEIJIOOOMEHE C HarpeTbiM
METANINYECKUM LIUJIUHAPOM.

10. Onpenenenue yaeapHOM TEMIIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue rnpoiiecca HCHapeHHUs..

12. OnpeneneHne OTHOCUTENBHON BIKHOCTH BO3TyXa.

13. Onpenenenue yaenbHOM TETIOTHI IJIABJICHUS JIbA.

Paznen 7. diiekTpuyeckre ¥ MAarHUTHbIE SIBJICHUS.

Onektpuzanus Ten. [[Ba poga sneKTpUYECKUX 3apsnoB. B3zaumoneicTBHue 3apsHKEHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHIIBI B3aUMOJICHCTBHS 3apsHKEHHBIX TEl OT BEJIMUUHBI 3apS/IOB U PACCTOSHUS MEXKIY
TEJIaMu ).

Onextpuueckoe mone. Hanpsoxk€HHOCTh  anekTpudeckoro moind. [IpuHuun — cynepno3uiuu
ANEKTPUYECKUX I0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu »nexkTpudeckux 3apsaoB. OIEMEHTApHBIM diexTpuueckuid 3apsa. CrpoeHuwe aroma.
[IpoBOAHMKY M TUAIEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DNEeKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS NEKTPUUYECKOrO TOKa. MICTOUHUKHM OCTOSTHHOTO TOKA.
JleicTBUSI ANEKTPUYECKOrO TOKA (TEIUIOBOE, XMMUUECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTIX U
razax.

Onextpuueckas uenb. Cuna Toka. DnekTpuueckoe HampspkeHue. CONpOTHBIEHHWE IPOBOJHHUKA.
VYaenbHOE CONMPOTHBIEHHE BemiecTBa. 3akoH OMa Juist yyacTka uenu. [locmenoBarenbHoe U mapaienbHOe
COEIMHEHHE ITPOBOJHUKOB.

PabGota M MOLIHOCTH 5JEKTpUYECKOro Toka. 3akoH Jxoyns—JleHma. DnexkTpuyeckue Lenu u
MOTpeOUTENN IEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHuTHL. B3anmoelicTBUE MOCTOSSHHBIX MarHUTOB. MarautHoe noje. MarauTHoe mnoJie
3emin U ero 3HaueHue A Ku3HM Ha 3emiie. OnelT Opcrena. MarHuTHOE MOJe JIEKTPUYECKOrO TOKA.
[IpuMeHEeHNE DSIEKTPOMAarHUTOB B TEXHHUKE. JleWCTBHE MAarHUTHOTO IIOJII HAa IPOBOJHHUK C TOKOM.
DneKTpoABUTaTeIb MOCTOSHHOTO TOKa. Vcrnonbp3oBaHue 31eKTpoABUTaTeNe B TEXHUYECKUX YCTPOMCTBaxX U
Ha TPaHCIOpTE.

Onertel @apanes. SBieHue >aeKTpOMarHUTHOW WHAYKIWU. [IpaBuno Jlenma. DiekTporeHeparop.
CriocoObl MoTy4eHHsI ANEKTPUUECKOM SHEPrUn. DINEKTPOCTAHLIUU Ha BO30OHOBIISIEMbIX UCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

OnexTpu3anus Tel.

JIBa posia 2JIeKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEll.
YCTpOoUCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DneKkTpocTaTU4ecKas NHIYKIHUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsi/I0B.

[IpOBOAHMKY U TUANEKTPUKH.

MonenpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouyHMKH MOCTOSHHOTO TOKA.

JlelicTBuUS DIEKTPUYECKOTO TOKA.

0. DEeKTpUYECKUH TOK B )KUIAKOCTH.

1. T'a30BbIit pa3ps.

12. IzamepeHue CUiIbl TOKa aMIIEPMETPOM.

13. N3mepenue 371eKTPUIECKOT0 HAMPSHKEHHS BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTHBIICHHH.

15. B3aumoeiicTBiE NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3fiesieHus IOJI0COB MarHuTa.
17. MonenupoBaHie MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

18. OnwiT Dpcrena.

19. MarauTtHoe 1noJje ToKa. JIeKTPOMarHurT.

20. JleiicTBME MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM.
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21. DnexTpoaBHUraTesb MOCTOSHHOTO TOKA.
22. VccrnienoBaHue SBICHUSI SIEKTPOMAarHUTHON MHTYKIIUH.
23. OnbiTel Qapajes.
24. 3aBHCHMOCTb HalpaBJIEHUs] MHIYKIIMOHHOTO TOKA OT YCJIOBUH €ro BO3HUKHOBEHMUS.
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuusie pabomost u onvimel.
OmnbITH IO HAOTIOACHUIO SJCKTPU3ALUH TEJI MHAYKIIUEH U IPH CONPUKOCHOBEHHH.
HccnenoBanue qefcTBUS 3JEKTPUYECKOTO OIS HA IPOBOAHUKU U IUAJIEKTPUKH.
CO6opka u mpoBepka pabOoThI ANEKTPHUUECKON HEMH MOCTOSIHHOTO TOKA.
M3mepeHue u peryarupoBaHue CUIIbI TOKA.
W3mepenue u peryiupoBaHue HaIIPSHKEHHUS.
HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, UAYILETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPa
U HaNpsKEHUs! Ha pE3UCTOope.
7. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JEKTPUUYECKOTO CONPOTUBIIEHUS IPOBOJHHUKA OT €ro
JUIMHBI, IJIOLIAM [TONEPEYHOr0 CEYEHUs U MaTepuaa.
8. IIpoBepka mpaBuia CIOXKEHUS HANOPSHKEHUH TMPU  IOCIEIOBATEIbHOM COEIUHEHUH [JBYX
PE3UCTOPOB.
9. IIpoBepka mpaBuiia JUisl CUIIbI TOKA MPH NMapauIeIbHOM COETMHEHUN PE3UCTOPOB.
10. Onpexnenenne pabOTHI AIEKTPHUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
11. OnpezneneHre MOLUTHOCTH IEKTPHUUECKOTO TOKA, BBIJIEJIIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOYKY, OT HANPsDKEHUS Ha HEH.
13. Onpenenenue KIIJI nHarpeBaTens.
14. UccnenoBanue MarHuTHOTO B3aUMOJIEHCTBUS IOCTOSTHHBIX MarHUTOB.
15. M3yueHre MarHuTHOTO TOJIsI TIOCTOSIHHBIX MarHUTOB IPU UX OObEMHEHUH U Pa3/IeIICHUH.
16. UccnenoBanue AECTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.
17. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa oT
CHJIbI TOKA U HAalpaBJIEHUs TOKA B KaTYIIIKE.
18. N3yueHnue aeiicTBUS MarHUTHOTO T10JIs1 HA TPOBOJIHUK C TOKOM.
19. KonctpyupoBanue u u3y4eHnue padoThl JIEKTPOABUTATEIIS.
20. Usmepenne KITJ[ anexkTpoaBuraTenbHON yCTAHOBKH.
21. OnBITEI TIO WCCIIEIOBAHHIO SBICHHS AJIEKTPOMArHUTHON WHIYKIMHU: HMCCIIEOBAHUE HM3MEHEHHI
3HAUEHUS U HAIIPaBJIICHUs NHIYKIIMOHHOTO TOKA.
9 KJIACC

oL

Paszpnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBwkeHue. MarepuanbHas Touka. Cucrema  orcuéra. OTHOCHUTENIBHOCTH
MEXaHUYECKOr0 ABWKECHHS. PaBHOMEpHOE MNpsAMOJMHENHOE IBHKeHUE. HepaBHOMEpHOE NPSAMOJIUHEHHOE
nBrkeHne. CpenHsisi © MTHOBEHHAs: CKOPOCTh TeJla P HEPABHOMEPHOM JIBH)KEHHUU.

Yckopenue. PaBHOoyckopeHHOE NpsiMoInHeiHOe BrkeHrne. CBoOoHOE magenne. OnbITel [anwes.

PaBHOMepHOE nBMXKEeHHE TIO OKpyXHOcTU. Ilepmon u wacrora oOpamienus. JIuHeliHass U yrioBas
ckopocTH. [leHTpocTpeMuTeNbHOE YCKOPEHNE.

ITepsbiit 3akoH Hprotona. Bropoii 3akoH Herotona. Tpetuit 3axod HerotoHa. [Ipunnun cyneprno3unuun
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuia TPEHMsI CKOJbKEHUsS, CHIa TPEHUS MOKOsI, JPyTHe
BUJIbI TPEHHUS.

Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpeHue cBOOOIHOTO MajaeHus. J[BukeHune rianet
Bokpyr CouHiia. [lepBas kocMuueckas ckopoctb. HeBecoMoCTh U mieperpys3ku.

PaBHOBecue MartepuanbHOW TOYKU. AOcComOTHO TBEpAOE Tenmo. PaBHOBecwe TBEpAOrO TEma ¢
3aKpEIUIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec Tena. M3menenne umnynsca. MMnynbe cuiibl. 3aKOH COXpaHEHUs MMIIyjibca. PeakTuBHOE
JBUYKEHUE.

Mexanunueckasi pabota U MOIIHOCTb. PaGora cun TskecTH, ynpyroct, TpeHus. CBsi3p SHEpruu u
pabotel. [loTeHumanpHas SHEPrusl Teja, MOAHATOTO HaJ MOBEPXHOCTHIO 3emiu. lloTeHumanbHas 3Heprus
ckaroil mnpyxkuHbel. Kunermueckass sHeprus. Teopema O KUHETMUYECKOM SHEpPruu. 3aKOH COXPAHEHUs
MEXaHUYECKOW SHEPTUH.



Jemoncmpayuu.

Ha6mronenne MexaHU4eCcKOTo ABMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHME MyTeH U TPACKTOPHUM JBUKEHUS OJHOTO U TOTO K€ TeJa OTHOCUTEIBHO Pa3HbIX Tel
OTCUéTa.

H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO ABUKECHMUSI.

Habimroienne ABMKEHUS Tea 10 OKPYKHOCTH.

Halmronenne MexaHWMYeCKUX SIBIICHHWM, NMPOUCXOMAIINX B cucTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKCHHH OTHOCUTEIIEHO KaOMHETa (DU3HKHU.

3aBUCUMOCTb YCKOPEHHMS Tela OT MACChl TeJa U ACHCTBYIONIEH HA HETO CUJIBI.

HaGumrotenne paBeHCTBa CHIT IPU B3aUMOJICHCTBUU TElL.

HN3MeneHnue Beca Tena npu yCKOPEHHOM JBHKCHUU.

. Ilepenada nmmysnbca Ipu B3aMMOJIECHCTBUU TEIL.

. IIpeoOpa3oBanus HEPruM IPU B3aUMOJICHCTBUH TEI.

. CoxpaHeHue UMITysbca Ipu HEYNPYTroM B3auMOIEHCTBUU.

. CoxpaHeHue uMmysbca Ipyu abCOIIOTHO YIIPYroM B3aUMOJEHCTBUY.

. HabGnroenue peakTHBHOTO JIBUKCHUSI.

. CoxpaHeHue MEXaHU4YECKOH 3HEPrHH IIPU CBOOOTHOM Ia/ICHHUH.

. CoxpaHeHue MEXaHU4YECKOW SHEPTUH MPH JIBUKEHUU TeJla MO/ I€MCTBUEM MIPYKHUHBI.

Jlabopamopuusie pabomot u onvimel.

1.

2.

w
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10.

11.

KoncTpynpoBanue Tpakrta Juisi pa3roHa M JAJIbHEHIIEr0 PAaBHOMEPHOI'O JBWKEHHS IIapUKa WA
TEJIEeKKH.

OnpeneneHne CpeqHEH CKOPOCTH CKOJIBKEHUsS Opycka WM JBMIKCHHS IApHKa 10 HAKJIOHHOW
MJIOCKOCTH.

OnpeneneHne yCKOPEHUS Tella IPU PAaBHOYCKOPEHHOM JIBIYKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HadallbHOM
CKOPOCTH.

[IpoBepka THMOTE3BI: €CIU TPU PABHOYCKOPEHHOM [BIKEHUH 0€3 HayallbHOM CKOpPOCTH MYyTH
OTHOCATCA KaK pAg HEYETHBIX YHUCCII, TO COOTBECTCTBYIOIIUE ITPOMEKYTKH BPECMCHHU OJHMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJTbHOTO JTABICHHUS.
Omnpenenenue kodppuimeHTa TPEHHUS CKOTBKCHHSI.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIB)KEHUHU Tejla MO0 TOPHU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenrne padOTHI CHITBI YIIPYTOCTH TIPH MOABEME Ipy3a ¢ MCIOIH30BAaHUEM HEIOJIBIKHOTO H
MMOABUKHOTO OJIOKOB.

H3ydenue 3aKkoHa COXpaHEHUS SHEPTHUH.

Pa3nesn 9. Mexanndeckue Kos1e0aHusI M BOJIHBI.

KonebarenbHoe nBuxenue. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHMM: MEepuoj, 4acToTa, aMIUIMTY/A.
Marematuueckuil U py>KUHHBIN MasTHUKH. [IpeBpaliieHre sHeprun npu KoiaedaTeIbHOM JABIKESHUU.

3aryxatomue KoneOanus. Beinyxnenasie xoneOanus. Pesonanc. Mexanumdeckue BosiHbI. CBOWMCTBa
MEXaHU4eCKHX BOJIH. [IpofosibHBIE U MONEpeUHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCThH €€ PacipOCTpaHEHHUS.
MexaHnyecKkre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Sk~ wdE

Habmonenue xonebaHuii Tel moj 1eHCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmoienne BeIHYXIEHHBIX KOJIEOaHUI 1 pe30HaHCA.

PacnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HaGmoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKUH PE30HAHC.

JIaﬂopamopre padomul u onvimol.

1.
2.
3.

OmpezneneHne 4acTOTHl U IEPHO/Ia KOJICOaHM MAaTEMaTHIECKOTO MasTHHUKA.
Omnpenenenre 4acTOThl ¥ Mepro/ia KOIeOaHUi MPYKUHHOTO MAasITHHUKA.
HccnenoBanue 3aBUCMMOCTH Teproa KoJIeOaHUN TMTOABEIICHHOTO K HUTHU TPy3a OT JIJTMHBI HATH.



4. WccrnenoBaHue 3aBUCHMOCTH Tepro/ia KoIeOaHUH MPY>KUHHOTO MasiTHAKA OT MacChl TPpy3a.
5. TlpoBepka HE3aBUCUMOCTH NepUoa KojaeOaHui Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Irpy3a.
6. OmbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh TIEpHO/ia KOJICOaHHH MPYKUHHOTO MasTHUKA OT MacChl
rpy3a 1 KECTKOCTH NMPY>KUHBI.
7. VI3amepeHue ycKopeHUs: CBOOOTHOTO MaICHUS.
Pazgen 10. JjeKTpOMArHuTHOE 1MOJIE€ M DJIEKTPOMArHUTHbIE BOJIHbI.
DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMarHuTHhIE BOJIHBL. CBOMCTBA 3JIeKTpOMarHUTHBIX BOiH. [llkana
ANEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 3JI€KTPOMAarHUTHBIX BOJIH IS COTOBOI CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomnHOBBIC CBOIICTBA CBETA.
Jlabopamopmuvie pabomsl u onvimol.
1. M3yueHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO Tele(oHa.
Paznen 11. CBeToBbIe sIBJIEHUS.
JlyueBass mogmenb cBeta. Mctounuku cBeta. llpsmonuneiiHoe pacmpocTpaHeHHE cBeTa. 3aTMEHHS
Comnnna u Jlynsl. Otpaxenue cBera. [1nockoe 3epkasno. 3aKoH OTpa)KEHHUs CBETA.
[Ipenomnienue cBera. 3akoH mpergomieHUs cBera. [lonmHoe BHYTpPeHHEE OTpaXkKEHHE CBETA.
Hcnonps3oBanue MoIHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.
Jlunza. Xon nyueit B nuH3e. OnTrueckas cucreMa (oToarmnapaTa, MUKPOCKONa U Teneckona. [ na3 kak
ONTHYECKasi CUCTEMA. BIU30pPYKOCTh U J1aIbHO30PKOCTb.
Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. CrioskeHue CeKTpaabHBIX 1[BETOB. Jucnepcus
CBeTa.
/emoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuyenue n300paskeHH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon nyueit B coOuparoleit aunse.
Xox Jydel B pacCenBaroLIeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[Tpunnun nevictBus Qoroamnmnapara, MUKPOCKOTIA M TEJIECKOIIA.
10 Monenb riasa.
11. PaznosxeHue 6€10ro CBeTa B CIIEKTP.
12. Tony4yenue 6enoro cBeTa Mpu CIOKEHUU CBETa Pa3HBIX 1BETOB.
Jlabopamopuvie pabomsl u onvimol.
1. HUccnenoBanue 3aBUCMMOCTH yTiia OTPa)KEHUSI CBETOBOTO JIy4a OT YIJia MaJCHHUS.
2. VI3ydeHue XapaKTEPUCTUK N300paKEHHS MPEAMETA B INIOCKOM 3epKajle.
3. HccnenoBaHue 3aBHCHMOCTH YIiia TIPETOMIICHUS CBETOBOTO Jyda OT yIJia MajeHHsl Ha TPaHHUIIe
«BO31YX—CTEKJIO».
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Ompenenenne POKYCHOTO PACCTOSTHUSI M ONITHYECKOM CHUITBI COOMPAOIIECH JIMH3BI.
OMnBITHI O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKT.
OMBITHI TT0 BOCHIPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIOACHUH YePe3 IBETOBBIC (DUIIBTPHI.
Pa3;[e.11 12. KBaHTOBLIE IBJICHHUS.
OmneiTel Pezepdopna u uranerapHas mojens aroma. Monens aroma bopa. Mcnyckanue u morsomieHme
cBera aToMoM. KBaHThI. JInHeUaThie CIEKTPHI.
PannoaktuBHOCTH. Anb(a, Oeta- u ramma-usnydenus. CTpoeHue aToMHOTO siapa. HykionHnas momiens
aToMmHoro siipa. M3oronsl. PannoaktuBHbie npeBpanieHus. [leproa nonypacnana aToOMHBIX sIEp.
SnepHble peakuuu. 3aKOHBI COXpPAHEHMS 3apSIOBOIO M MAacCOBOIO YMCEN. DHEPIusi CBA3U aTOMHBIX
sep. CBsi3b Macchbl M Hepruu. Peakiuu cunTes3a u aenenus saep. Mcrounuku sHeprun CoaHua u 3BE371.
Snepnas sHepreruka. JledcTBUS paguoOaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTaHU3MBbI.
Jemoncmpayuu.
1. CnexTpsl U3Ty4EHHS U MOTIOLICHUS.
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CreKTphl pa3IUYHBIX Ta30B.

CnekTtp Bomopoaa.

Habmtonenue TpexoB B kamepe BuibcoHa.

PaGota cuérurka HOHU3UPYIOMIUX U3TYyUCHHH.

Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MPOIYKTOB.

ﬂaﬁopamopnbw paodomut u onvimol.

1. HalGnroneHue CIUIOMIHBIX U THHEWYATHIX CIICKTPOB U3TYICHHS.

2. VccnenoBaHue TPEKOB: U3MEPEHUE SHEPIHH YACTHIIBI IO TOPMO3HOMY IYTH (110 oTorpadusim).

3. HM3mepeHue paguoakTUBHOTO (poHA.

IToBTOPUTENBHO-00001IIAKO M MOTYJIb.

[ToBTOPUTENBEHO-0000IMAOIMINK  MOIYAb MPEAHA3HAYECH I CHCTeMAaTH3allkd U 00OOIICHHUS
MIPEIMETHOTO COJIEP’KaHUS M OMbITA JIEATEIBHOCTH, TPUOOPETEHHOTO IPU U3YYEHUHU BCEro Kypca (GU3MKH, a
TaKk)Ke JUIsl TOJATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY MO (U3HMKE IS O0y4Yaroluxcs,
BBIOPABIIMX ATOT YY€OHBIN MTPEAMET.

[Ipu M3yyeHnn 1aHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI JESTEILHOCTH, HA OCHOBE
KOTOpBIX OOECHEeYMBaeTCsA AOCTI)KEHHE MPEIMETHBIX M METampeIMETHBIX IUIAHUPYEMBIX pEe3yJIbTaToOB
oOyueHus, GOPMHUPYETCSI €CTECTBEHHOHAYYHAs! TPAaMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIICIIOBAHUS
SBIIGHUW TPUPOABI U TEXHUKU, OBJIAJICHUE YMEHHSIMH OOBSACHATh (DU3MUECKHE SBJICHUS, MPUMEHSS
MOJTyYEHHBIC 3HAHUS, PEIIATh 33Ja41, B TOM YHCJI€ KAUeCTBEHHBIC U IKCIICPUMEHTAJIbHBIC.

[IpuHIMIUATBEHO AEATEIBHOCTHBIM XapakTep AaHHOTO pas3jelia pealusyercs 3a c4€T TOro, 4To
o0yJaromuecs BHITOJHSIOT 33/IaHUS, B KOTOPBIX MM IPEIJIaraeTcs:

HAa OCHOBE TMOJYYEHHBIX 3HAHUI pacrmo3HaBaTh M HAYYHO OOBSICHATh (U3UYECKUE SBJICHHUS B
OKpY’Karollen MpupoJie ¥ MOBCEAHEBHOMN KU3HU;

UCIOJIb30BaTh HAyYHBIE METOMBI MCCIEAOBaHUS (PU3NUYECKUX SBICHUH, B TOM YHCIIE U MPOBEPKU
TUTIOTE3 U TIOJIYYCHUSI TEOPETUIECKUX BHIBOJIOB;

OOBSICHSITh HAyYHBIE OCHOBBI Hamboyiee BaXKHBIX JOCTHIXKEHUN COBPEMEHHBIX TEXHOJOTHH, Hampumep,
MPAKTUYECKOTO HCIIOJIb30BAHUS DPA3JTUYHBIX HCTOYHHKOB DHEPIrUU HA OCHOBE 3aKOHA IPEBpaIleHUs U
COXPAaHEHHUS BCEX U3BECTHBIX BHIOB DHEPTHH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI TPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIETI'O OBPA30BAHUA

SRR ERYN

W3yuenne ¢(u3MKM Ha ypOBHE OCHOBHOIO OOIEro oOpa3oBaHMs HANpaBICHO Ha JOCTHXKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.
B pesynbTare nzydenus (pu3MKM Ha ypoOBHE OCHOBHOTO 00Iero oOpa3oBaHus y o0ydaromierocst 0yayr

c(OpMUPOBAHBI CIEAYIOLINE JINYHOCTHBIE PE3YIbTaThl B YACTHU:

e 1) naTpHOTHYECKOro0 BOCIIUTAHUSA:

- IPOSIBJICHUE MHTEpeca K HICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHUICKON (PM3NUECKON HAyKH;

- IEHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY YUYacCTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAUYMMBIX M I3THYECKHX MpoOieMm,

CBSI3aHHBIX C MPAKTUUYECKUM NMPUMEHEHUEM JOCTHKEHUHN PU3UKU;

- OCO3HAHME BAKHOCTH MOPAJIbHO-ITUYECKHUX IPUHILUIIOB B I€ATEIBHOCTH YUEHOIO;

e 3)3CTeTHYECKOr0 BOCIIUTAHHUS:

® - BOCHpUATHE SCTETUUYECKUX KauecTB (pu3nueckod Hayku: €€ rapMOHUYHOTO IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOIO NMO3HAHUSA:

® - OCO3HaHHE LEHHOCTH (U3NYECKOH HAyKM KaK MOIIHOTO HMHCTPYMEHTa IIO3HAHUS MHpa, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAXKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;

® - pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, HHTEPECa K UCCIIE0BATENLCKOMN NEeSTEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI H SIMOIMOHAIBLHOIO 0J1ATONOJy U

® - 0CO3HaHME LIEHHOCTH 0e30I1acHOro oOpasa )KM3HHM B COBPEMEHHOM TEXHOJOTHYECKOM MHpPE, BaXKHOCTU
npaBuil O€30IIaCHOTO TOBEACHUS HA TPaHCIOPTE, Ha JA0pOrax, € JJIEKTPUYECKUM U TEIUIOBBIM
000pyJOBaHUEM B JIOMAIIHUX YCIOBHSAX;



e - chopMHPOBAHHOCTh HaBbIKA pedUICKCHH, MPU3HAHNWE CBOETO MpaBa HAa OMIMOKY M TAaKOTO e MpaBa y
JPYroro 4enoBeKa;

e 6) TPyI0BOI0 BOCIIUTAHMS:

® - aKTMBHOE YYacTHE B PEHICHUU MPAKTUUYECKHX 33/a4 (B paMKaxX CEMbHU, 00pa30BaTeIbHOW OpraHU3alnu,
ropoyia, Kpas) TEXHOJOTHYEeCKOW W COLMAaIbHOW HANpPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIE U
buznyecKux 3HAHMUIA;

® - UHTEpeC K MPAKTHIECKOMY U3YUCHHIO MPOECCHIA, CBI3aHHBIX C (DU3HKOIA;

e 7)3KO0JOrHYeCKOro BOCIIMTAHUS:

e - OpUEHTAIIMS Ha MPUMEHEHNE (PU3NICCKUX 3HAHUMN JUTS PEIICHUS 3a/1a4 B 00J1aCTH OKPYXKAIOIICH Cpepl,
MJIAHUPOBAHUS TOCTYIIKOB U OLEHKH MX BO3MO>KHBIX MOCEACTBUH JJIs1 OKPY>KAIOIIEH CPEeIbl;

® - 0CcO3HaHHUE I100aIBHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJieM U MyTel X peleHus;

e 8) aganTanmuM K M3MEHSIIONIUMCH YCJIOBUSAM COIMATBLHON U PUPOIHOM Cpeabl:

e - MOTPeOHOCTh BO B3AaUMOJICHCTBUU TIPH BBINOJHEHUU HCCIICIOBAHUA W TPOEKTOB (HHU3HUECKOM
HaIPaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

® - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO ACSATEIbHOCTD;

e - moTpeOHOCTH, B (OPMUPOBAHMM HOBBIX 3HAaHUN, B TOM 4Hcle (OPMYIUPOBATh WJEH, MOHATHUS,
TUNOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHUSIX;

e - OcO3HaHUE JIePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DUBUKH;

® - IUTAHUPOBAHHE CBOETO Pa3BUTHSI B MPUOOPETCHUN HOBBIX (PU3NICCKUX 3HAHU;

® - CTpEeMJICHUE aHAJIM3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U YKOHOMUKH, B TOM YUCJIE
C UCMOJIb30BaHUEM (PU3UUECKHUX 3HAHUM;

® - OIEHKAa CBOMX JCHCTBHHA C y4E€TOM BIHMSIHHS Ha OKPYXKAIONIYIO CpPEAy, BO3MOXKHBIX TJI0OATBHBIX
MOCJIEACTBHIA.

METAINIPEIAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHms mporpamMmbl Mo (U3MKE HAa YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs Yy
oOyuatomerocsi 0yayr cGopMHUpOBaHBI MeTanpeIMeTHbIe Pe3yJabTaThbl, BKIIOYAIOIINE [MO3HABAaTEIbHBIC
YHHUBEpCcaJbHbIE yueOHbIE JEHCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE NEICTBUS, pEryIsITUBHBIE
yHHUBEpCalIbHbIC yueOHbIE TeHCTBUA.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC e CTBUS

ba3oBble JlornyecKkue AeicTBUA:

® BBIBIATH M XapaKTepHU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);

® YCTaHaBIIMBATh CYIIECTBEHHBIM NPHU3HAK KIacCH(UKAIIMK, OCHOBAHHUS [UIsi O0OOOHICHUS U
CpaBHEHUS,

® BBIIBISATH 3aKOHOMEPHOCTH M NPOTHBOPEYHMs B paccMaTpuBaeMbIX (akTax, JJaHHBIX U
HAOJIOACHUAX, OTHOCALINXCS K PU3UUECKUM SIBICHUSM;

® BBIABJIATH NPUYMHHO-CICACTBCHHEIC CBA3U IMPU H3YUCHUU (1)I/ISI/II-IGCKI/IX SIBIICHUH H IMponeccoB,
ACJIaTh BBIBOJAbLI C HMCIIOJB30BAHUEM JACAYKTHBHBIX W MHAYKTUBHBIX yMOSaKJ'[IO‘IeHI/II\/’I, BbIABUTI'ATH
TUIIOTE3BI O B3aUMOCBA3X (PU3NUYECKUX BEJTUYNH;

® CaMOCTOSITENIBHO BBIOMpAaTh CcHOcOO pemeHuss YydyeOHO#l ¢Qusmueckoi 3amgaun  (CpaBHEHHE
HECKOJIbKMX BApUAHTOB pEUICHHs, BHIOOp HamOoliee TMOIXOMANIETO C YYETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCckue AeiCTBHA:

¢ HCIOJIb30BaTh BOIPOCHI KaK I/ICCJIGILOBaTeJH:CKI/Iﬁ HHCTPYMCHT I1O3HAHMUA,

® I[POBOJUTh II0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXHBIM (u3ndeckui
9KCHEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAHIE (PU3UUECKOTO SIBICHUS;

¢ OICHHUBATHL HA MTPUMCHUMOCTb U JOCTOBCPHOCTDH I/IH(I)OpMaL[I/IIO, MOJIYYCHHYIO B XOJAC UCCICIOBAHUSA
WM SKCTIEPUMEHTA;

® CaMOCTOATENBHO (OPMYIHPOBAaTh OOOOLIEHWS M BBIBOJABI 10 pe3yjibTaTaM IPOBEAEHHOTO
HaOJI0ACHNUS, OIIbITA, UCCIIE0OBAHMSI;



MMPOTrHO3UPOBATH BO3MOIKHOC I[aJIBHGfIHJCC PasBUTUC (1)I/ISI/I‘I€CKI/IX MponeccoOB, a TaAKXKXC BbIABUTATb
MpCANOJIOXKCHUA 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Pa6ora ¢ nundopmanmeii:

MPUMEHSITh Pa3IUYHBIC METOIbI, HHCTPYMEHTHI U 3alIPOCHI MPHU MTOUCKE U 0TOOpE MHPOPMAITUHN WIIH
JTAHHBIX ¢ YYETOM IMPEII0KEHHON yaeOHOM (PU3MUecKol 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATH WH(POPMAIUIO PA3IUYHBIX BUIOB U
(dhopM mpeIcTaBICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMPATh  ONTHMAJIBHYIO  (GOpMYy  TpeICTaBiICHHS  HHPOpPMALMK U
WUTIOCTPUPOBATH pPeIlaeMble 33J]a4l HECIIOKHBIMU CXEMaMH, JrarpaMMaMK, HHOW rpaduKoi U ux
KOMOMHAIIMSIMH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

B Xoiec oOOCykIeHHs y4eOHOTro Marepuaia, pe3yJbTaToB J1ab0OpaTOPHBIX pPabOT M IMPOCKTOB
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMON TeMbl M BBICKAa3bIBaTh HJICH, HAIICJICHHBIC Ha
pelleHHE 3a]]a9u U MOIIep)KaHue OJ1aroxenaTeIbHOCTH OOLICHHUS;

COIIOCTABJIATh CBOU CYXJAEHUSA C CYXKACHUAMU JIPYrUX YYacTHMKOB JAuajora, oOHapyXHUBaTh
pa3IM4Me U CXOJICTBO MO3UILIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTABISATh PE3yJIbTaThl BBIOJHEHHOTO (U3UYECKOTO OmbiTa (IKCIEPUMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

[IOHUMATh U MCIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON M MHIUBUAYAIBHON pabOThI IPU pELICHUN
KOHKPETHOW (PU3NYIECKOM MPOOIIEMBI;

IIpUHUMATh LCIIN COBMECTHOU ACATCIIBHOCTH, OPTraHHU30BbLIBATH HeﬁCTBHﬂ no eé JOCTUKXCHHUIO!
pachpeseNsaTh posiu, 00CYKIaTh MPOIECCH U PE3YJIbTaThl COBMECTHOM pabOThI, 0000I1IaTh MHEHUSI
HECKOJIbKUX JIFO/ICH;

BBIMOJIHATH CBOIO YacTh pabOThI, JOCTUTAss KAYECTBEHHOTO pe3yJbTaTa [0 CBOEMY HalpaBJICHUIO U
KOOPJAMHUPYS CBOU JACUCTBUS C APYTMMH YJICHAMHA KOMAHJIbI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIaga B OOIMIMHA TPOIYKT TIO KPHUTEPUSM, CAMOCTOSTEIBHO
CcOpPMYJIUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranmu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalLlUsAX, TPEOYIOUIUX ISl pelIeHns (pU3ndeckux
3HAHUI;

OPHEHTUPOBATHCSI B PA3IMUYHBIX TMOAXOJaX MPUHATHS peIIeHUuil (MHAMBUIYyalTbHOE, MPHHITHE
peleHus B IpyIIIe, IPUHATHE pelIeHui rpymnmnoil);

CaMOCTOSITENIbHO COCTABJIATH aJITOPUTM pelleHus pU3nueckol 3ajaun WIK IUIaHa UCCIIEOBAHUS C
y4ETOM UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh IpeaiaracMble
BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIEeHHE.

CﬂMOKOHTpOJ’[L, 3MOLHNOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJyiaraTh IJiaH e€ H3MEHEHNUS,

OOBSACHATh MPHUUYMHBI JOCTHXKEHUS (HEIOCTHIKEHMSI) Pe3yJIbTaTOB JESTeNIbHOCTH, /1aBaTh OLEHKY
MPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM 4YHCIE€ B XOJ BBIIOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIIHUXCS CHUTYAIHi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/bTAaTa LENH U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JAPYroro 4eloBeKa B XOJE CIOpa WIM JUCKYCCHH Ha HAaydyHYIO TeMy,
[IOHMMaTbh MOTHUBBI, HAMEPEHHUSI U JIOTUKY IPYTOro;

IIPU3HABATh CBOE NMPAaBO HAa OWIMOKY MpH PELIEHUH (U3UYECKUX 3ajad WIM B YTBEP)KACHUAX Ha
Hay4yHbIE TEMBI U TAKOE K€ MPABO APYroro.



INPEAMETHBIE PE3YJIbTATbBI

K konmy oOyueHus B 7 Kjacce IpeAMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
C(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCSA YMEHUI:

WCIOJIB30BATh MOHATHS: (pU3MUYECKre U XUMUYECKUE SIBICHUS, HAOIIOJCHUE, SKCIIEPUMEHT, MOJIEIb,
TUIIOTE3a, CIWHUIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYJIa, arperaTtHbleé COCTOSHHS BEIIECTBA
(TBEpHOE, XKHMIKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIKEHHE (paBHOMEpPHOE, HEepaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPACKTOPHsI, PABHOACHCTBYIOIAst cuia, nedopmanus (yrnpyras, IIacTHIECKast),
HEBECOMOCTh, COOOIIAIONINECS COCY/IBI;

pa3nuyath sSBIeHUs (IUQQy3us, TEII0BOE ABIKEHUE YaCTHUI] BEUIECTBA, PABHOMEPHOE JIBUKEHUE,
HEPAaBHOMEPHOE JBUKEHHUE, HWHEPLMS, B3aUMOJACHCTBUE TEJ, pPABHOBECUE TBEPABIX TEI C
3aKpEIUIEHHOW OChIO BpAIllEHMs, Iepeaayda JAaBiICHUS TBEPABIMU TEJIaMH, KUIKOCTSIMHU M ra3aMH,
aTMoc(epHOe AaBICHHE, TUIABaHUE TEJ, IPEBPAICHUS MEXaHUYECKON 3HEPrUH) MO OMUCAHUIO MX
XapaKTEepPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHNUE M3YYCHHBIX (U3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHpPE, B TOM UYHUCIIE
¢dbu3nueckre SBICHUS B MPUPOJE: MPUMEPHl IBMKEHUS C PA3NUYHBIMU CKOPOCTSMHU B JKUBOW U
HEXHUBOH TpHUpOJE, ICHCTBUE CWIIBI TPEHUS B TNPHUPOJIE M TEXHUKE, BIHMSHHE aTMOC(EpPHOTO
JaBJICHUS Ha KUBOW OpPraHu3M, IIaBaHUE PBIO, PbIYard B Telle YEJIOBEKa, MPU ITOM MEPEBOAUTH
MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJCISATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (PU3MUYECKUX
SIBJICHHI;

OIMCHIBATh U3YyYCHHBIE CBOMCTBA TN W (U3NYECKHUE SBICHUS, UCTIONB3YS (U3NYECKUE BEITHMYMHBI
(Macca, 00bEM, IJIIOTHOCTD BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEJIHSS CKOPOCTh, CUJla YIIPYIOCTH,
CWJIa TSKECTH, BEeC Tela, cuia TpeHus, JaBieHue (TBEPAOTO Teda, S>KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHW4Yeckas padoTa, MOIIHOCTb, IIJIEYO CHJIBL, MOMEHT CHJIBI,
K03 (HUIIMEHT MOJIe3HOTO NEHCTBUS MEXaHW3MOB, KHHETHYECKasl U MOTEHIIMAIbHas SHEPTUs), Ipu
ONMCAaHUU IPABUIBHO TPAKTOBATh PU3NUYECKUIN CMBICI UCIIOJIb3YyEMbIX BETMUHMH, UX 0003HAUEHUS U
€IUHULIBI (U3NYECKUX BEIWYMH, HAXOIUTH (HOPMYIbI, CBS3BIBAIONINE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C JIPYTUMH BEJIWYUHAMH, CTPOUTH IpaUKH H3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKHUX
BEJINYUH;

XapaKTepu30BaTh CBOICTBaA Tell, (GU3MUECKHE SIBICHUS U MPOLECCHI, UCIIOIb3YS MpaBHia CIOKEHUS
cun (BIOJIb OJHOM MpsiMoit), 3akoH ['yka, 3akon [lackains, 3akoH Apxumena, IpaBUIO PaBHOBECHUS
peruara (6510Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAaHEHHUS MEXaHUYECKOW SHEpruu, mpu
3TOM J]aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3allMChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;
OO0BSCHATH (PU3MUECKUE SBIICHUS, TPOIIECCHl M CBOMCTBA T€J, B TOM YHCIIe U B KOHTEKCTE CUTYallui
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOMUTH
oOBsicHeHHe M3 1—2 JOrMYecKuX IIaroB ¢ Omnopod Ha 1—2 M3y4yeHHBIX CBOMCTBA (DU3MUECKHUX
SBIICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacy€THble 3agaud B 1—2 fAelcTBUSA, MCMONb3yd 3aKOHBI U (DOpPMyIbI, CBS3BIBAIOIINE
¢u3nuecKkrue BEIMYMHBI: HAa OCHOBE aHaluM3a YCJOBHS 33Jayd 3alUChIBaTh KpPAaTKOE YCIIOBHE,
MOJICTaBIATh (PU3UYECKHE BEIMYMHBI B ()OPMYIBI U MPOBOJIUTH PACUETHI, HAXOIUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIJISl pEeLIeHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJy4eHHOU (pu3ndeckoin
BEJINYUHBI;

pacrno3HaBaTh MpPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh MpPU TMOMOIIM (PU3NYECKUX METOJO0B, B
OMMCAaHUU HCCIIEOBAaHUS BBIACNATH MPOBEpsieMOe MpeArnookeHue (TUInoresy), pa3inyarb M
HMHTEPIPETHUPOBATH MOJYICHHBIN pe3yabTaT, HAaXOAUTh OIIMOKH B XOJIE€ OMBITA, JENaTh BHIBOJBI 11O
€ro pe3yJbTaram;

MPOBOANTH OMBITHI IO HAONIOACHUIO (DU3MYECKHUX SBICHHA WIH (DU3HUECKUX CBOWCTB TeIl:
(dbopMynHMpOBaTh TPOBEpSEMbIE MPEANOJI0KEHUs, COOUpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pynOBaHus, 3aIUCHIBATH XO/JI OMbITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIONTHSATH TIPSIMbIE U3MEPEHHUSI PACCTOSIHHSI, BPEMEHH, MacChl Tesa, 00bEMa, CHITBI B TeMITepaTyphl
C HCMOJb30BAaHUEM AHAJIOTOBBIX W HU(POBBIX NMPUOOPOB, 3aMMCHIBATh IMOKa3aHUS MPHOOPOB C
y4E€TOM 33/1aHHON aOCOIIOTHON NOTPEIIHOCTH U3MEPEHHI;

MPOBOJIUTHh HCCIEAOBAaHUE 3aBUCHUMOCTH OIHOM (PH3WYECKOW BEIWYMHBI OT JPYrol ¢
UCIOJIb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTH MYTH PAaBHOMEPHO JBIKYILIErOcs Tejaa OT



BPEMEHHU JBIDKEHHs TeJla, CWIbl TPEHHUS CKOJIBKEHHMS OT Beca Teja, KauecTBa 00pabOTKH
IIOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CHJIBI TPEHMs OT IUIOLIAJN CONPHUKOCHOBEHUS TEJl, CHUJIbI
YIPYTOCTH OT YAJUHEHHUS MPYKHUHBI, BBITAIKUBAIONICH CHIIBI OT 00BbEMa MOrpyKEHHOM YacTH Tena
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT INIyOHMHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO0, YCIOBH IIaBaHUS TEJl, YCIOBUI PaBHOBECHsS pbluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM Y4eOHOI'0 MCCIEOBAaHUs, COOMPATh YCTAaHOBKY M BBIIOJIHATH U3MEPEHUs, CIEays
MPEUIOKEHHOMY TUTaHy, (UKCHUPOBATh pPE3YyIbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UUECKUX
BEIMYMH B BHJE IPEUIOKEHHBIX TaOaMLl M TIpaHKOB, JeNaTh BBIBOJBI IO pe3yibTaTaM
HCCIIEIOBaHMS;

IIPOBOJIUTh KOCBEHHbBIE H3MEPEHUs (PU3MUECKUX BEJIWYMH (IJIOTHOCTh BELIECTBA JKUAKOCTH U
TBEPAOrO TeJla, CHUJa TPEHUS CKOJBKEHHA, JaBICHUE BO3JyXa, BBITAIKUBAIOLAs CHIIA,
JEUCTBYIOMIAs HA MOTPYKEHHOE B KHUIKOCTh TeNO, KOA(PPUIIMEHT MOJIE3HOTO JCHCTBHS MPOCTHIX
MEXaHU3MOB), cJelysd HpPEeJIOKEHHOM MHCTPYKIMM: IPU BBIIOJIHEHUM HW3MEpeHuil coOuparh
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHUE NCKOMOM BEIMUYNHBL;

co0Jro1aTh MpaBUiIa TEXHUKU O€30IIaCHOCTH MU paboTe ¢ 1a0opaTOpPHBIM 000pYI0BaHUEM;
yKa3bplBaTh MNPUHLUIBI JeHCTBUSA NPUOOPOB M TEXHUYECKMX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOIIAIONINeCS COCYIbl, 0apoMeTp, pblYar, MOJABM)KHBIA M HEMOIBMKHBIA OJIOK,
HAKJIOHHAs IIJIOCKOCTB;

XapaKTepU30BaTh IPUHLIUIIBI AEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM
Ha MX ONHCaHusA (B TOM 4HMCIE: MOALIUIHUKY, YCTPOUCTBO BOJONPOBOJA, TUAPABIMUECKUN TIpece,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp), HCHONb3ys 3HaHMSA O CBOWCTBax
(bU3NIECKUX SIBICHUH U HEOOXO0IUMbIE (PH3MUECKUE 3aKOHBI X 3aKOHOMEPHOCTH;

IPUBOAUTH NIPUMEPHl (HAXOAUTh MH(GOPMALMIO O MpHUMEpax) MNPaKTHYECKOrO HCIOIb30BAHUS
¢u3nUecKux 3HaHUN B MMOBCEJHEBHOM >KM3HU Ui oOecrieuyeHHsl 0€30MacHOCTH MpU OOpPALIEHUH C
npubopaMy M TEXHMYECKUMHU YCTPONCTBaAMH, COXpPAHEHMsI 3/0pPOBbsS M COOJIOJEHHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILLEN CPELE;

OCYILIECTBIATh OTOOp HCTOYHUKOB HH(popmauuu B VHTepHETE B COOTBETCTBHM C 3a/JaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOUIMXCA 3HAHUW W NYTEM CpaBHEHHUS pPAa3IMYHBIX
HCTOYHHUKOB BBIJCNIATH MH(POPMALUIO, KOTOpas SBJISETCS NPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJI0CTOBEPHOI;

UCMOJb30BaTh TPU  BBIIOJHEHMHM Y4YEOHBIX 33/JaHUIl  HAayYHO-NOMYJSIPHYIO JIUTEPaTypy
(bu3MYecKoro cojiepKaHus, CIpaBOYHbIE MaTepHalibl, pecypchl ceTH MIHTepHeT, BiajeTh npuéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, NpeoOpa3oBaHus MHGPOPMAIMU M3 OJHOM 3HAKOBOW CHUCTEMBI B
APYTYIO,

C03/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 HMCTOYHUKOB
nHpopmanuy (GU3NYECKOro COAEPIKaHUsA, B TOM YHUCIE MyOJINYHO JeNaTh KpPaTKHe COOOIIEHHUs O
pe3yabTaTax MPOEKTOB MM Y4YeOHBIX MCCIEIOBAaHUN, NPH 3TOM TPaMOTHO HCIOIb30BaTh
M3Y4YECHHBIN MOHATUHHBIN anmnapat Kypca GU3UKH, COMPOBOKIAThH BHICTYIJIEHUE MPE3CHTalleH;
IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN pacHpelensTh OOs3aHHOCTH B TpyIIe B
COOTBETCTBHUH C ITOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTD 3a BHIIIOJHEHUEM IJIaHA IEHCTBUM, aIEKBaTHO
OLICHUBATh COOCTBEHHBIH BKJIAaJ B JIE€ATENbHOCTh TIPYMIbl, BBICTPAWBATh KOMMYHUKATHBHOE
B3alMO/JICIICTBHUE, YUNTHIBAsI MHEHUE OKPYKAIOIIHX.

K kxonHmy oOyueHus B 8 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTPaXkaThb
c(OPMHUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

WCTIOJB30BATh TMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBM)KEHHWE aTOMOB W MOJICKYII,
arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTAUIMYECKHE W aMOpQHBIC Tela, HACHIIIEHHBIH |
HEHACBHIIEHHBIN TIap, BJIAXHOCTh BO3IyXa, TEMIEpaTypa, BHYTPEHHsSI JHEPTUs, TEIJIOBOH
JBUTaTENb, JJEMEHTAapHBbIM JJICKTPUYECKUN 3apsll, DJIEKTPUYECKOE II0JIe, IIPOBOJHUKU W
TMDJICKTPUKH, IOCTOSTHHBIH JEKTPUYECKUI TOK, MAarHUTHOE TIOJIC;

pasnuyath SBJICHHS (TEIUIOBOE PACHIMPEHUE M CXKATHe, TEIUIonepeaada, TEIIOBOE pPaBHOBECHE,
CMAaUMBAaHUC, KAIIWJJIAPHBIC SBJICHUSA, HWCHAPCHUC, KOHACHCAUM:A, IUIABJICHUC, KPUCTAJJIU3aAlUsA
(oTBepaeBaHKEe), KHUIIEHWE, TeIlonepenaya (TEIIONPOBOIHOCTh, KOHBEKIUSA, HW3JIYYCHHE),
JNEeKTpU3AlNs Tell, B3aUMOJCHCTBUE 3apsiOB, ICHCTBUS OJICKTPUUECKOTO TOKa, KOPOTKOE
3aMbIKaHHEe, B3aMMOJCWCTBUE MAarHWTOB, JCWCTBHE MArHUTHOTO TOJNS HA NPOBOJHUK C TOKOM,



3JIEKTPOMArHUTHAsT MHAYKLHUS) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHNE U3YUYECHHBIX (DM3MUYECKUX SIBJICHUN B OKPYKAIOIIEM MHUpPE, B TOM YHUCIE
(u3nuecKre SBICHUS B MPUPOJIC: TTOBEPXHOCTHOE HATSKCHHUE M KANWILISIPHBIE SBJICHUS B IPUPOJIC,
KpUCTaJLIB B Ipupoe, u3inydenue ColHia, 3amMep3aHue BOJI0EMOB, MOPCKUE OpHu3bl, 00pa3oBaHUe
pOCHI, TyMaHa, HWHEs, CHEra, JSJICKTPHUYECKHE SIBICHHUS B arMocdepe, IICKTPHUUECTBO IKHUBBIX
OpraHM3MOB, MarHUTHOE MoJie 3emiiu, JApeid MOJII0COB, POJIb MArHUTHOTO MOJS AJIS KU3HU Ha
3emite, TIONSIPHOE CHUSHUE, MPU ITOM IMEPEBOIUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBIACIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBIICHUI;

OIHCHIBATh U3YYCHHBIC CBOWCTBA TeN M (PU3NYCCKUE SIBICHUS, UCIIONB3Ys (PU3UYECKHE BETUIMHBI
(Temmeparypa, BHYTPEHHSSI SHEPrusi, KOJIMYECTBO TEIIOTHI, yJE/bHAs TEIIOEMKOCTh BEILECTBa,
yAenbHas TEIJIoTa IUIaBIICHUs, YAelIbHas TeIioTa napooOpa3oBaHus, yAelbHas TEIUIOTa CTOPAHUS
TOIUIMBA, KOA(D(PHUIIMEHT IMONEe3HOr0 ACWCTBHUS TEIUIOBOW MAIWHBI, OTHOCHTEIbHAS BIIAXXHOCTH
BO3/1yXa, OJICKTPUYECKHI 3aps]l, CHJIa TOKA, DJEKTPUYECKOE HAINpPSIKEHUE, COINPOTHUBIICHHE
MPOBOJIHUKA, YJIETLHOE COMPOTUBIICEHHUE BEIIECTBA, pad0OTa W MOIIHOCTh JJIEKTPHUUECKOTO TOKA),
P ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUN CMBICI UCIIOJIb3YEMbIX BETMYHH, 0003HAUCHUS
W eIUHUIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (DOPMYIBI, CBS3BIBAIOIINAE NAaHHYIO (DU3HYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYUHAMH, CTPOUTH TIpadUKH H3yYEHHBIX 3aBUCUMOCTEH (DU3MUEeCKHX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS M TPOIECCHI, HCIOJb3YysS OCHOBHbBIC
MOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA, MPUHIIMIT CYMEPIIO3UITUN
noJieit (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma 1715 yJacTKa 1enH, 3aKOH
Jlxoyns—Jlenua, 3aKk0H COXpaHEHHUs SHEPTUH, TIPU 3TOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA
Y 3aMKChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHIATh (PU3MUECKHE TMPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE CHUTYallUl
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYMHHOCIICACTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHHe M3 1-2 JOTMYEeCKUX IIaroB ¢ Omopod Ha 1-2 HM3y4YEeHHBIX CBOMCTBAa (DU3MUECKHX
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacy€THble 3a7aud B 2—3 AEWCTBUA, MCIONB3ySd 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIINE
¢u3nuecKkre BENMYMHBI: HAa OCHOBE aHallM3a YCIOBUS 3aJaud 3alMChIBaTh KpPaTKOE YCIOBHE,
BBISIBIIATh HEJOCTATOK JIAHHBIX JUISl PEIICHHS 3a/Jadd, BBIOMpaTh 3aKOHBI W (HOPMYIIBI,
HeoOxXonuMble Al €€ pelieHHs, MPOBOAWTH pPacy€Thl U CpPaBHUBATH TOTYyYEHHOE 3HAUYCHHE
(hbU3UYECKOI BETMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacmno3HaBaTh MpoOIeMbl, KOTOPHIE MOXKHO PEIIUTH IPH MOMOITH (PU3UIECKIX METOIOB, UCIIONIb3Ys
OMMCAHUE MCCIIEOBAHUSA, BBLACIATH IMPOBEPSIEMOE MPEANOJIOKEHUE, OLUECHUBATh MPABHIBHOCTH
TOPsIIKA TTPOBEICHMSI HCCIICIOBAHUS, JIEJIaTh BHIBOIBI;

MPOBOANUTH OMNBITHl TIO0 HAONIOACHUI0 (PU3NYECKUX SBICHUH WIH (PU3NYECKUX CBOWMCTB Tl
(KanWIUISIpHBIE SIBJICHUS, 3aBUCMOCTD JIaBJICHHS BO3yXa OT €ro 00b&éMa, TeMIepaTyphl, CKOPOCTH
mporiecca OCTHIBAaHMSI M HArpeBaHUs TMPHU H3JIYYCHUH OT I[BETa H3JIydaronied (MOTJIOIAaroIIei)
MMOBEPXHOCTHU, CKOPOCTh UCHAPEHUS BOJBI OT TEMIEPATYPbI KUIAKOCTH U TUIOLIAAHN €€ MOBEPXHOCTH,
AJIEKTPU3ALMS TET W B3aMMOJECHCTBHE AIICKTPUUYECKUX 3aps/IOB, B3aUMOJICHCTBHUE TOCTOSHHBIX
MarHuTOB, BU3YyaJU3alllsi MAarHUTHBIX MOJIEW MOCTOSTHHBIX MArHUTOB, AEHCTBUS MAarHUTHOTO IMOJIS
Ha TIPOBOJHUK C TOKOM, CBOWCTBa JJICKTPOMAarHWTa, CBOMCTBA SJEKTPOJBHUTATEINS MOCTOSHHOTO
TOKa): (hOpPMyIHUPOBATH MPOBEPSEMbIC MPEANOIOKEHUS, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, OTTMCHIBATEH XOJ OIBITA U ()OPMYITUPOBATH BHIBOIBI;

BBITIOJIHATH MPAMbIE U3MEPEHUsI TEMIEPaTyphbl, OTHOCUTEIbHON BIAXKHOCTU BO3/yXa, CHJIbI TOKA,
HampsDKeHUST C UCTOJb30BAaHWEM aHAJIOTOBBIX NPHOOPOB M JATYMKOB (DU3UYECKHX BEIWYHH,
CpPaBHUBATH PE3YJIbTAThI U3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHOM MOTPEIIHOCTH;

MPOBOANTHh HCCIIEOBAaHUE 3aBUCHMOCTH OIHOW (U3WYECKOW BEIMYMHBI OT JpPyroil ¢
WCIIOIB30BAaHUEM MPSIMBIX MU3MEPEHUH (3aBUCUMOCTb COMPOTUBIICHUSI TPOBOJHUKA OT €r0 JUIMHBI,
IJIOIIAIM MOMEPEYHOr0 CEYEHUS U YIEIbHOIO COMPOTUBIICHUS BELIECTBA IPOBOJHUKA, CHUIIBI TOKA,
UJYIIEro Yepe3 MPOBOJHUK, OT HAMPSIKEHUS Ha TPOBOHUKE, UCCIIEIOBAHUE MOCIEA0BATEIBHOTO 1
MapajuIeIbHOTO COEAMHEHHUI MPOBOJHUKOB): TUIAHUPOBATh HCCIEA0BaHUE, COOUPATh YCTAHOBKY U



BBITIONTHATh U3MEPEHUS, CIeAys MPEIOKEHHOMY IJIaHy, (UKCHPOBATh Pe3yabTaThl MOTyYECHHOU
3aBUCHMOCTH B BHI€ TaOJIUIl ¥ TpaUKOB, 1e€1aTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEIOBaHUS;
MPOBOANTHh KOCBEHHBbIC M3MepeHUs (pU3Mueckux BeIWYMH (yIenbHas TEIIOEMKOCTh BEIIECTBA,
CONPOTUBIICHUE TIPOBOJHUKA, paboTa M MOIIHOCTh JJICKTPUUECKOTO TOKA): IJIAHUPOBATH
U3MepeHus, cooupaTbh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CJleays MPEAJIOKEHHON WHCTPYKUUHU, U
BBIYHCIIATH 3HAYCHHUE BEITMYMHBI,

coOJTr01aTh MpaBUiia TEXHUKKA O€30ITaCHOCTH MpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
XapaKTepU30BaTh MPUHIIUIIBI ICUCTBUS U3YYCHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOi
Ha WX OMHUCaHWs (B TOM 4YHUCIE: CUCTeMa OTOIUICHHUS JIOMOB, THTPOMETp, TapoBas TypOWHA,
aMIepMeTp, BOJBTMETP, CUETUYHK AJIEKTPUYECKOW SHEPruu, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNbHBIE YJEKTPOIIPUOOPHI (IPUMEPHI), JEKTPUIECCKHIE MTPEIOXPAHUTEINHN, IEKTPOMATHHIT,
ANEKTPOABUTaTENb MOCTOSHHOTO TOKA), MCIOJB3Ysl 3HAHUS O CBOMCTBAX (PM3MYECKUX SIBICHUH U
HeoOxoIMMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh IMPOCThIE TEXHUUYECKHUE YCTPOWCTBA M M3MEpPUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIH
BHYTPEHHETO CTOpaHHS, JJICKTPOCKOI, PEOCTaT), COCTABISATh CXEMBI 3JICKTPHUSCKHUX IICTIeH C
MOCIIEI0BATEIbHBIM U MapallIeIbHBIM COSTUHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUCHUS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

MPUBOJUTh TPUMEPHl (HAXOOUTh HHQPOPMAIUIO O MpUMepax) MPAKTHUYECKOTO HCIOIb30BaHUS
(bu3MUecKUX 3HAHUHN B MOBCEJIHEBHOM XKU3HU Ui oOecreyeHus: 6e30MacHOCTH Mpu OOpalleHuu ¢
npubopaMu M TEXHHYECKUMHU YCTPONCTBAMH, COXPAHCHHSI 3I0POBbS W COOJIOACHHS HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKPYKaIOIIEH Cpee;

OCYIIECTBIIATh IMOUCK HHPOpMauu (U3HYECKOTO CcojaepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOIUXCS 3HAHUW U IMyTEM CPaBHEHUS JIOTIOJHUTEIBHBIX UCTOYHUKOB BBIJICISITH HH(DOPMAIIHIO,
KOTOpasi SIBISETCS MPOTUBOPEUNBOM HIIK MOKET OBITh HEIOCTOBEPHOM;

WCIOJIb30BaTh TPH  BBINIOJIHCHWM  YYEOHBIX  33JaHUil  HAYYHO-TIOMYJSIPHYIO — JIUTEPATypy
(U3HYECKOTO COJIEPIKaHUs, CITPABOYHBIC MaTEPHAIIBI, PECypChl ceTu HTEpHET, BIaJeTh MpuéMamMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIMM M3 OJHOW 3HAKOBOW CHUCTEMBI B
APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHUCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHMsI, 00001mas nHpopmanuo u3
HECKOJIbKUX HMCTOYHHKOB (DU3MUECKOTO COJACpKAHMs, B TOM YHCIE MYOIUYHO TPEACTABIATH
Pe3yJIbTaThI MPOSKTHOMN WJIA UCCIICIOBATEIILCKOM IEATETHHOCTH, IIPU 3TOM IPAMOTHO HCITOJIb30BaTh
W3YYCHHBIN MOHATUIHBIN anmapat Kypca GU3NKH, COMPOBOXKIAThH BBICTYINICHUE MPE3CHTAIIEH;
MIPU BBINTOJIHEHUW YYEOHBIX IMPOCKTOB W WCCIICOBAaHHWHA (DU3MYECKHX TPOIECCOB pacIpeaeiisiTh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABIEHHBIMU 3aJ]auaMU, CIEAUTH 32 BBHINOJHEHHUEM
MjaHa JCWUCTBUH W KOPPEKTHUPOBATh €ro, aJeKBaTHO OIICHWBaTh COOCTBEHHBIM BKJIAaa B
JEeSATEIbHOCTh TPYIIIBI, BRICTPANBAaTh KOMMYHHUKATHBHOE B3aWMOJICHCTBUE, MPOSIBIISSI TOTOBHOCTh
pazpemats KOHQIUKTHI.

K kxoHiy obydenuss B 9 kJacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)arTb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

HCIOJIb30BaTh MOHSTHS: CHUCTeMa OTCu€ra, MaTepuajbHas TOYKA, TPAEKTOPHS, OTHOCHUTEIHHOCTDH
MEXaHUUYECKOT O JBUKECHMS, nedopmarus (ynpyras, IJIaCTHYECKas), TpEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh W IMEPEerpy3Ku, LEHTP TIKECTH, aOCOJIIOTHO
TBEPIOE TEJNO, HEHTP TAKECTH TBEPJOTO Tea, paBHOBECHE, MEXaHWYECKHUE KojeOaHHUs U BOJIHBI,
3BYK, MH(Pa3ByK U yJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, HIKana 3JIEKTPOMArHUTHBIX BOJIH,
cBeT, OJIM30PYKOCTh M JabHO30PKOCTH, CIEKTPBHI MCIYCKAHWS M TOTJIOLICHMA, aiubda, Oera- u
ramMmma-u3JIy4eHHs], U30TOIIbI, SIACPHAs SJHEPreTUKA;

paznuuath  SABICHUS  (PaBHOMEPHOE W HEPaBHOMEPHOE  INPSMOJIMHEWHOE  JIBUJKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHHE, CBOOOTHOE MaJICHUE TEJl, PABHOMEPHOE IBHKEHHUE
[0 OKPYKHOCTH, B3aUMOJICHCTBHE TeJ, pPEaKTHUBHOE JBHKEHHE, KOjeOaTelIbHOE JBI)KEHUE
(3aryxaroniue U BBIHYXKICHHBIE KOJeOaHUs), PE30HAHC, BOJIHOBOE JBIKCHHE, OTPAXEHHUE 3BYKA,
MPSIMOJIMHENHOE pAacCIpOCTPAHEHHUE, OTPAKEHHE M MPEIOMIIEHHE CBETa, IOJIHOE BHYTPEHHEE
OTpPaKCHHE CBETa, pa3IoKEHUE OEJIOro CBETa B CIEKTP U CJIOXKEHHE CIEKTPaJbHBIX I[BETOB,
JUCIIEPCUSl CBETA, €CTECTBEHHAs pPAJMOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa



U3TYYEHUs) 10 ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX
TaHHOE (PU3MUECKOE SBIICHUC;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUI B OKpYKAIOLIEM MHpE (B TOM 4YHUCIIe
¢usnveckue sBICHUS B MPUPOAE: NPWIMBHI U OTJIUBBI, JABWXKEHHE TUIaHeT COHEYHOW CHCTEMBI,
PEaKTUBHOE [IBUYKEHUE >KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHHE,
celicMU4ecKHe BOJHBI, IIyHAMH, X0, [IBETa TEJ, ONTUYECKUE SBJICHUS B MPHUPOJIE, OMOIOTHYECKOe
NecTBHE BHUAUMOTO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO M3IY4YCHHM, €CTECTBECHHBIN
palMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE W3IY4YCHHE MPHUPOTHBIX MHHEPAJIOB,
JeiCTBHE pPAaJMOAKTUBHBIX HW3JIyUEHUH Ha OpraHu3M 4eloBeKa), IpU ITOM IEpPEBOJIUTH
MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJICISATh CYIIECTBEHHbIE CBOWCTBa (IMPU3HAKM) (PU3MUYECKHX
SIBJICHHI;

OIMCHIBATh U3yYCHHBIE CBOICTBA TeNl U (U3NYECKUE SBICHUS, UCTIONB3Ys (PU3NYECKHE BEITMUMHBI
(cpemusis ¥ MrHOBEHHass CKOPOCTh Tela NpH HEPAaBHOMEPHOM JIBUKCHUH, YCKOPEHHE,
nepeMeneHue, myTh, YrioBas CKOPOCTh, CHJIa TPEHUS, CUjla YIIPYrocTH, Cujla TSKECTH, YCKOpEeHHe
CBOOOJHOTO TaJeHMs, BEC Teja, UMIYJIbC Telld, HMMITyJbC CHJIBI, MEXaHW4YecKas paboTta u
MOIIIHOCTb, MOTEHIIMATbHAS HEPTUs Tela, MOJHATOTO HaJl MOBEPXHOCTHIO 3eMJIH, MOTEHIMAIbHAS
SHEPIus CXKATOM MPYKUHBI, KHHETUYECKass SHEPrHs, MOJHAS MEXaHWYecKash dHEeprus, Mepuon u
gyacToTa KojeOaHuH, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTellb
MIPEJIOMIJICHUS CPEJIbl), TIPU OMMCAHUU TPABMIIBHO TPAKTOBATh (DU3MUYECKHI CMBICI MUCTIOIb3yEeMBIX
BEJIMYMH, 00O3HAUEHUSI U €IUHUIBI (U3UYECKUX BEIHYMH, HAXOIUTHh (HDOPMYIIBI, CBS3BIBAIOIINE
TaHHYIO (U3UYECKYI0 BEIWYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TpapUKH HM3YUYECHHBIX
3aBHUCHUMOCTEH (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHHUS U MPOIECCHI, UCIIONIB3YS 3aKOH COXPaHEHUS
SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHIIMI CYNEPIIO3ULIUN CUJI, IPUHIIUI OTHOCUTEIHFHOCTU
lanunes;, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHUS! MMITYJIbCA, 3aKOHBI OTPAKEHUS M IMPEJTOMIICHUS
CBETa, 3aKOHbI COXPAHEHHUsS 3apsAJ0BOIO M MAacCOBOTO YMCEN MPU SACPHBIX PEAKIMAX, MPU ITOM
JIaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €T0 MaTEMATUIECKOE BBIPAKEHHE;
OOBSICHATh (PU3MUECKUE MpPOLECChl M CBOICTBAa Tel, B TOM YHCIE€ U B KOHTEKCTE€ CHUTyalul
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUUYMHHO-CIEICTBEHHbIE CBSA3HM, CTPOMTH
o0BsicHEeHHE M3 2—3 JOTMYECKUX IIaroB ¢ OMNOpoM Ha 2—-3 M3y4YEHHBIX CBOMCTBA (DU3MUECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiats pacuéTHble 3a7aud (ONMUparoMecs Ha CUCTeMY M3 2—3 ypaBHEHUM), UCIIONb3Yys 3aKOHBI U
(dbopMyIIbl, CBsI3BIBAIONIHE (PU3MUYECKIE BETMUMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4H 3alMChIBATh
KpaTKO€ YCJOBHUE, BBISBIATH HEAOCTAIOLIME WIM H30BITOUHBIE JaHHBIE, BBIOMpATh 3aKOHBI U
dbopMyibl, HEOOXOMUMBIE IS PEUICHHs, MPOBOIUTH PACUYEThl W OICHWBATh PEATUCTHYHOCTH
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI,

pacrio3HaBaTh MpoOJIEMbI, KOTOPBIE MOXXHO PEIIUTH TPU MTOMOIIH (PU3UIECKUX METOJIOB, UCTIOIB3Ys
OIMCaHWE WCCIIEOBAHUS, BBIICISTH IPOBEPSEMOE IMPEINOJIOKEHHE, OICHUBATH TPABHIIBHOCTH
nopsiika TPOBENEHUS HUCCIENOBaHMs, JIeNaTh BBIBOJbI, HHTEPIPETUPOBATH  PE3YJITAThI
HaOJIIOICHUI 1 OIIBITOB;

MPOBOJIUTH ONBITBI MO HAOMIOACHUIO (DU3NYECKUX SBICHUN MM (PU3HMUECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpPaHEHHUs DSHEPTUH, 3aBUCUMOCThH IEpHOja
KoJIeOaHWH TIPY>KUHHOTO MasTHUKA OT MacChl rpy3a M >KECTKOCTH MPYKUHBI M HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MalbIX KOJIeOAHUHM, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pa3jokeHue Oernoro
CBETa B CIEKTp, M3yUCHHE CBOWCTB M300paXCHHS B TUIOCKOM 3€pKalieé M CBOHCTB H300paKCHHUs
npeaMera B cobuparoleit JIMH3e, HaOMI0ACHNE CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB M3ITyYCHHS):
CaMOCTOATEIIbHO COOMPAaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpYyIOBaHHS, OMUCHIBATH XOJI
OTIBITA M €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI;

MPOBOAUTHh MPU HEOOXOIMMOCTH CEpHUI0 MPSMBIX HM3MEPEHUM, ONperAessis cpelHee 3HaueHue
n3MepsieMot BenumunHbl ((POKyCHOE paccTosiHUE coOuparomel JHWH3bI), 0OOCHOBBIBATH BBHIOOD
crniocoba u3MepeHus (M3MEepUTEIHLHOTro Mpudopa);

MPOBOAUTh HCCIIEOBAaHHE 3aBUCHUMOCTEH (PU3MYECKHX BEIMYUH C HCIOJIb30BAaHUEM MPSMBIX
u3MepeHuil (3aBUCMMOCTb MYTH OT BPEMEHU NpPU PaBHOYCKOPEHHOM ABMKEHHMHM Oe3 HaudaibHOU
CKOpOCTH, TlepuoJa KoJieOaHnii MaTeMaTHYeCKOT0 MasTHHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIJia



OTpaXEHHsI CBETa OT YIja MaJeHHus W yria MNpeOMICHHs OT yrjia MaJeHus): IJIaHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (DMKCHUPOBATh pPE3yJbTaThl IOJy4YE€HHOMH
3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHJE TAOJIUI] U TPAQHKOB, J€7aTh BHIBOJABI IO pe3yIbTaTaM
HCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYMH (CpPETHSSI CKOPOCTh W YCKOpEHHE Tela
IpU PABHOYCKOPEHHOM JIBXKCHHWH, YCKOPEHHE CBOOOJHOTO MajeHUs, XKECTKOCTh MPYKUHBI,
KOX(Q(QHULUHUEHT TPEHUs CKOJbXKEHHUS, MeXaHudeckas paboTa M MOIIHOCTb, YacTOTa U IEPUOJ
KoJIe0aHUH MaTeMaTHYECKOTO U MPYKXUHHOTO MAasgTHUKOB, ONITUYECKAs CHJIa COOMpAroIeil JTNH3bI,
palMoaKTUBHBIM (DOH): IIIAHMPOBATH M3MEPEHMs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY MU
BBINOJIHATh MU3MEPEHHS, CIEAYs MPEIOKEHHOW MHCTPYKIUH, BBIYUCIATh 3HAYCHUE BEIMYUHBI U
aHAJIM3UPOBATh [1OJyYEHHbIE PE3YJIbTAThI C YUETOM 33 JaHHOM MOIPEIIHOCTH U3MEPEHUH;
co0JIr01aTh MpaBHiIa TEXHUKH OE30MAaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHUEM;
pa3nuyath OCHOBHBIC MPHU3HAKM M3YYCHHBIX (U3WYECKUX MOJENeH: MaTephaibHas TO4Ka,
a0COJIIOTHO TBEPOE TEJIO, TOYEUHBIH MCTOYHMK CBETA, JIyd, TOHKAas JIMH3A, IUIAHETapHas MOJENb
aToMa, HyKJIOHHAsi MOJIeNIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS U3YUYEHHBIX PHOOPOB M TEXHUUYECKUX YCTPOICTB ¢ OIOPOi
Ha MX OINHUCAHUA (B TOM 4YHUCIE: CIMIOMETp, JATYUKH IOJIOKEHHsI, PACCTOSHUS M YCKOPEHMS,
pakeTa, 9X0JI0T, OYKH, IEPUCKOTI, (poToanmapar, ONTHUYECKUE CBETOBOJIBI, CIIEKTPOCKOT, JT03UMETP,
Kamepa BuibcoHa), MCmosb3ys 3HaHMS O CBOMCTBAX (HU3UYECKUX SBICHUM U HEOOXOIUMbIE
¢bu3nveckre 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMAaTUYHblE PHUCYHKM H3YYEHHBIX TEXHUYECKMX YCTpPOMWCTB,
M3MEPUTENBbHBIX MPUOOPOB M TEXHOJIOIMYECKHX MPOLECCOB MPU pEelIeHUH y4eOHO-NPaKTHUECKUX
3a7a4, ONTUYECKUE CXEMBI JUIA MOCTPOCHUS M300pakeHWH B IJIOCKOM 3€pKaje M coOMparomeit
JIMH3E;

MPUBOANTH TPUMEPHI (HAXOAWUTh MH(POPMALUIO O TPHMEpax) MPAKTHUYECKOTO HCIOIH30BAHUS
(Gu3NYeCKUX 3HAHWW B MTOBCEIHEBHOH >KM3HU Uil oOecrieuyeHnss 0€301MacHOCTH TPU OOpAaIeHHN C
npubopaMu M TEXHUUYECKUMM YCTPOMCTBAMH, COXpAaHEHMs 370pPOBbS U COOJIIOAECHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOILIEH cperie;

OCYILLIECTBIIATh MOUCK HHGpopManuu (uznyeckoro cojepxaHus B VHTepHeTe, caMOCTOSTEIbHO
¢dbopMynMpys MOMCKOBBIM 3alpoc, HAaXOAMTh IyTH OMNpPENENEeHHs JIOCTOBEPHOCTH IOJy4YE€HHOH
nH(pOpMAIUY Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOTHUTEIHHBIX UCTOYHUKOB,;

UCMOJb30BaTh TPU  BBHIOJHEHMHM Y4YEOHBIX 33/JaHUl  HAayYHO-NIOMYJSIPHYIO JIUTEPaTypy
($u3MYeCKOro cojiep KaHus, ClipaBOYHbIE MaTepHalIbl, pecypchl ceTh MHTepHeT, BlafeTh NpuéMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, mNpeoOpa3oBaHuss WH(POpPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B
ApPYTyIo,

cO3/1aBaTb COOCTBEHHBbIE IMHCbMEHHBIE W YCTHbIE COOOLIEHHSI Ha OCHOBE HH(pOpMaLUU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO CONEp)KaHHs, IyOJIWYHO TMPEICTABIATh PEe3yJIbTaThl
MIPOEKTHOM WJIM UCCIIEeI0BATENbCKON AEATENbHOCTH, IIPU 3TOM IPAMOTHO MCIIOIb30BaTh N3Y4YEeHHBIN
MOHATUIHBIN ammapar u3y4aeMoro pasjena (GU3uKu ¥ COMPOBOXKIAATH BBHICTYIUICHUE TPe3eHTaINeH
¢ yuéToM 0cOOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.
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