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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPECTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAlOIMXCS W OpraHU3alui0 U3Y4YeHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe yYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB HA YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3rka SIBISIETCS] CHCTEMOOOPAa3YIOIIUM ISl €CTECTBEHHO-HAYYHbIX Y4€OHbIX
MIPEIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SBJICHU,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEIOCTaBIsieT Hauboliee sICHbIE
oOpa3ibl MPUMEHEHUsI HAYYHOT0 METOJAa MO3HaHHUA, TO €CTh Croco0a MoIy4YeHus
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE IMpeJrojaracT OBJIQJICHUE
CIIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JaHHbIE W  HCIOJB30BaTh  HAy4dHBIC
JI0Ka3aTesIbCTBA JIJISl OJIyYE€HHS BBIBOJIOB.

[lenn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  00111€00pa3oBaTeNibHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (poToKos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHUS MaTepUH U (PyHIaAMCHTAJIbHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl MO (U3WUKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (DU3NUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUSI  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PA0OT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPXAHUE OBYUYEHUA

7 KJIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KA0IEro MUpa.

®usnka — Hayka o mnpupone. fABneHus npupoapl. PUHYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3Mepenune @usnmueckux BenuuuH. Puznyeckue
npudopsl. [lorpemuocts u3mepenuii. MexxayHapoHasi cuCTeMa €ANHHIL.

Kak ¢usuka u jApyrue ecTEeCTBEHHbIE HAyKd H3y4aloT MPUPOY.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBXKEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro apieHus. Onucanue GU3NUecKux SBJICHUHM ¢ TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usuyeckue MpUOOPHI M MPOLIEypa MPSAMBIX U3MEPEHUN aHAJTIOTOBBIM U
U (QPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpezeneHne LEHBI AEJICHUS Kbl U3MEPUTEIBHOTO MPUOopa.
2. M3mepeHue pacCTOSTHUN.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pasMepoB MaJIbIX TEJ.
5. M3mepenue Temmeparypbl NpH MOMOIIM KHIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeneHue uccnenoBaHusl MO MPOBEPKE THIIOTE3bI: JATBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OOJIbIlle BhICOTA
IIyCKa.

Paznean 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHune uactul BemiecTBa. CBA3b CKOPOCTHM JABWKEHUS YACTHI[ C
temriepatypoii. bpoyHoBckoe mBuxenue, nuddys3us. BzammomeicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3anuMoCBs3b MEXy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOAOM DpsoB  (C  HCIOJBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHne U B3aUMOJAECTBHE TeJl.

Mexannueckoe JIBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABHKEHUHU. Pacuér mytu u
BPEMEHU JBUKEHHUS.

SBnenne uHepUUM. 3aKOH HMHEPLUUHU. B3aummopaeiicTBHE TeNl Kak NpPUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0BEMa BelecTna.

Cuiia Kak XapakTepucTUKa B3auMozeicTBus Tell. Cuiia ynpyrocTd M 3aKoH
I'yka. 3mMepeHue CUiibl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIECHHUE TATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Heecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHoxelcTBytomas cuil. Cuiia TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpEeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBUKEHUS TeNa.
N3Mepenune CKOpoCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HaOGmronenue siBfieHust HTHEPIIUH.

CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TElL.
. CioxeHune CHl, HallpaBJICHHBIX 11O OJJTHOW MPSMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpepeneHne CKOPOCTH PABHOMEPHOTO JIBIDKCHHS (IIapUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUIECKOTO aBTOMOOMIIS M TaK Jajiee).
2. Ompenenenre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IMIapuKa TIo
HAKJIOHHOMU IJTIOCKOCTH.

1
2
3
4. HabmroneHue n3MeHeHUs1 CKOPOCTHU MPU B3aUMOICHCTBUM TEJI.
5
6



Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. ONBITHI, JIEMOHCTPUPYIOUINE 3aBUCUMOCTb PAaCTsDKEHUSA (AeopMaliim)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CWJIBI TPEHUS CKOJIBKEHHUS OT
BEca Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3nen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHMS JaBieHUs. JlaBieHue rasa.
3aBUCHMOCTh JaBJIEHHA raza oT oObéma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaima. [IHeBmaTmyeckune
MAalIMHbl. 3aBUCUMOCTh JABJICHMS >KMJIKOCTH OT TIyOuHBL. ['mapoctarnuyeckuit
napagokc. Coolmaromuecs: cocyibl. [ uapaBiniecKue MEXaHU3MBbI.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
BO3aymHOW o6osouku 3emuu. Onbir Toppuuenmnu. M3mepenue armocgepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTO JABIIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOro 1aBJICHHUS.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTB JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mapaBauyeckuit mpecc.

[IposiBnenue newcTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHON YacTH Tena

Y TUIOTHOCTH >KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

8. YciioBuE IUIaBaHUs TeJl: IUIaBaHUE WK NTOTPYKEHHE TE B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopusie pabomel u onvimel.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTPpy>KEHHOH B
KUJKOCTh YaCTH TeJA.

2. OnpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnbITbl, JAEMOHCTPUPYIOILIHME 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YaCcTH TeJIa U OT INIOTHOCTH KUIAKOCTH.

o Uk W N
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5. KoHcTpyupoBanue apeomerpa MWIM KOHCTPYMPOBAaHUE JIOAKM U
OIIpEIIECIIEHUE €€ TPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanunueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbruara. [I[pumeHeHne npaBuiia paBHOBECHs pbldyara K 0J10Ky. «30510TO€
npasuiio» Mexanuku. KIIJ[ mpocteix Mexanu3moB. [IpocTbie MexaHU3MBI B OBITY H
TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS  DHEPTHS.
[IpeBpaliieHre 0JTHOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpeznenenne padbOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeEJIa IO

TOPU30HTATIBbHON NOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. H3amepenue KIIJl HakIOHHOI TIIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOEHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKOU TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJIAPHO--KUHETUUECKOU TEOPHUH.
CmaunBaHuE U KaNWJUISIPHBIE sIBJICHUA. TEeNI0BOE paCIIMPEHUE U CHKaTHE.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHXKCHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HW3MEHEHMS BHYTPEHHEH JHEPTUU:
TerIonepeavya u CoBepIieHne padoThl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIINS, U3ITyYEHHE.

KomnuectBo TemmoTel. YaenbpHasd TEIIIOEMKOCTh BEHIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEpPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpa3oBanue u koHaeHcamws. Mcmapenme. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOTo
JIaBJICHUS.

BnaxHocTts BO31yXa.



OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPALLEHUS YHEPTUN B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

© ® N o

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Tedl.

V3MeHeHre AaBJieHUs Ta3a MpHU W3MEHEHWH o0bhEMa W HarpeBaHUM WU
OXJTXKICHUH.

[IpaBuna n3MepeHus TeMITepaTyphbl.

Buner Teronepenadm.

OxmnakIeHre TPy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabmoieHue nocTossHCTBa TeMIEPATyphl PH IJIABJICHUH.
13.

Mopenan TemIOBbIX ABUTaTEIICH.

Jlabopamopusie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIH caxapa.
OneIThl MO HAOIIOEHUIO TEIUIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH W
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUSA BO3AyXa OT €ro
00bEéMa M HarpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TeMIIePaTyPhI.

HaOmronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
Terionepeaayn U paboThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIMJTHHAPOM.

OnpeneneHue yaelbHON TEMIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JbJA.



Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsiaoB. B3aumonericTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aps0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnossd. [IpuHnmn
CYIIEpPIIO3ULIUH 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W JMDJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

ONEKTPpUYECKU TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE MPOBOJHUKA. Y IEJIBHOE CONPOTHBJIEHUE BewlecTBa. 3akoH Oma
JU1s yyacTka nend. [locnenoBarenpHoe U apauieibHOE COEUHEHNE ITPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH J[xoyns—JleHua.
DnexkTpudecKre Henu U MOTPeOUTENN dIEKTPUUECKO s3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[ToctostHHBIE MarHuThL. B3anmoaencTBuE NOCTOSSHHBIX MAarHUTOB. MarHuTHoe
nosne. MarautHoe mone 3eMJIM M €ro 3HadyeHHWe I KU3HM Ha 3emie. OnbIT
Opcrena. MarHuTHOE MoJe ANEKTPUYECKOTO TOKA. [[puMeHenne anekTpoMarHuToB
B TEXHHUKE. J[eiICTBME MATHUTHOTO MOJISl HA IPOBOAHUK C TOKOM. DJIEKTPOABUIATEIb
IIOCTOSIHHOIO ~ TOKa. [crmosip30BaHME  3IEKTPOABUIaTeNed B TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKUMK. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHHUKAX SHEPTHUH.

Hemoncmpayuu.

DJeKTpU3aus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
OnekTpocTaTuyecKasi MHIYKIHS.

3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYM OCTOSITHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHI TOK B JKUJIKOCTH.

11. 'a30BbIH pa3psia.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mMepeHune CHitbl TOKa aMIIEPMETPOM.

W3mepeHne 2IeKTpUIeCKOTO HANIPSKEHUS BOJIBTMETPOM.

Peocrar n MarasuH CONpOTUBIICHUN.

B3anMozeiicTBUE IOCTOSSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH pa3I€JICHUs NIOJIIOCOB MarHNTA.
MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleficTBHEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
DNEKTPOABUTATENb OCTOSHHOIO TOKA.

HccenmenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OmnbiTer apanest.

3aBUCUMOCTh HAIIPaBJICHUS WHIYKIHOHHOTO TOKa OT YCIOBHHM €ro
BO3HUKHOBEHU.

DIJIEKTPOTE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OnpITel TO HAOMIOACHHUIO JJCKTPHU3AIMH TN HHIAYKIUEH W Tpu
COIPUKOCHOBEHUHU.

HccnenoBanue neWCTBUS 3JIEKTPUUYECKOTO TOJII Ha MPOBOJHUKU U
TUDIIEKTPHUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue u peryiupoBaHHie CUJIbl TOKA.

W3mepenue u peryiupoBaHue HaPsHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WIYIIETO 4Y€pe3 pe3nucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OmnbITHI, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh AIIEKTPUIECKOTO
COIMPOTHBIIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOL[AAW TOMEPEYHOTO
CEUEHUs U MaTepuana.

[IpoBepka mpaBuia CIOXKECHHS HAMPSHKEHUH TPH TOCIEI0BATEIHHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia Uisi CHJIBI TOKa MPH TMapaieIbHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YePE3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH OJCKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYLIETO Yepe3 JamIodKy, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.



15. 3yueHnne MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX 00bETMHCHUH
Y Pa3JICJICHNH.

16. MccrmenoBanue 1€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KaTYIIKHU C TOKOM U MarHuTa OT CHJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA MTPOBOJIHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31E€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI 1O UCCIECAOBAHUIO SIBJICHUS JIIEKTPOMArHUTHOM WHIYKIUU:
MCCIIEIOBAHUE H3MEHEHUM 3HAYEHWs W HaNPABJICHHUS WHIAYKIMOHHOTO
TOKA.

9 KVIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHne. HepaBHoMepHOe npsMoianHeEnHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJja IIPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoJiMHEWHOe JBHkeHue. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon um wactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tperunii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
nanenusa. JBwkenue mianer Bokpyr Cosnna. IlepBas kocmuueckass CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalleHusl. MOMEHT cuiibl. LIeHTp TsixecTH.

Nmnynse tena. IsMeHeHne umiynbca. IMImynbsc cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas SHEPTUS Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbpHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPIrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
SHEPIUH.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHE TyT€ W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO IBUYKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

HabmtoieHue MexaHn4ecKux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUN OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

3aBHUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabmtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOW JHEPTUN NIPU JIBU>)KEHUU TeJIa MO AEHCTBUEM
IIPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
HIapyKa 1o HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela NpPU PABHOYCKOPEHHOM JBHKEHHUU I10
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rumoTes3bl: €ciu MPH PaBHOYCKOPEHHOM JBMKEHHH Oe3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



9. OmpeneneHune padOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBI)KEHUU TeJa T10
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
WCIIOJIb30BaHUEM HETIOIBHYKHOTO M TIOIBUKHOTO OJIOKOB.

11. MI3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Pa3znen 9. Mexanuueckue KoJjJe0aHusi M BOJIHbI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
AHEPIUH IPH KOJIeOATEIHPHOM JIBHUKEHUH.

3atyxaromnme — kKojeOaHus.  BbeIHyXaeHHbIe — KojiebaHus.  Pe3oHaHc.
Mexannueckne BosHBL. (CBOMCTBA MEXaHWMYECKUMX BOJH. [IpomonpHble W
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomMKkocTh 3Byka M BbIcOTa ToHa. OTpakeHue 3Byka. MHppa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v oA W

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KOeOaHUi MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIeOAHM MOABEIIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHuiu
MPYKMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUSI.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTpOMarHuTHBIX BOJH. [llkama snekrtpomarHuTHbIX BOdH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yuenue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHIIBHOTO

tenedoHa.

Pa3znea 11. CBeroBble siBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMeHust ConHua u JIynel. Otpaxenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenune cBera. 3akoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. VICIoOnb30BaHME TOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop myyent B muHze. Ontudeckas cuctema ¢oToarnmapara, MUKpOCKOTIa
U Tesieckorna. ['na3 kak ontudeckasi cucrema. biim3opykocTh U JalbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenne n300pakeHUM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTuyecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ yder B paCCEUBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun gevictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [TomydyeHue 6e10ro cBETa MpHU CI0KEHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnmenoBanue 3aBUCUMOCTH yIJIa OTPaXCHUSI CBETOBOTO Jyda OT yrjia
TaJICHUSL.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B IUIOCKOM 3epKaie.
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3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHHS CBETOBOIO Jiyda OT yria
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue M300paKEHHM C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. OmBITBI MO BOCTIPUSITHIO LIBETAa MPEAMETOB NMPH UX HAOIIOJEHUU dYepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJI€HHUS.

OmnbiTel Pe3depdopaa u mianerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanne u NMoromenrne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydenus. CTpoeHrne aTOMHOTO
anpa. HykionHas Moaens aromHoro szapa. Msoronel. PannoaktuBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsA3UM aTOMHBIX sAnep. CBsA3p Macchl M dHEpru. Peakiuu cuHTE3a U
nenenus saep. ecrounuku sneprun ConHIa U 3BE3 .

AnepHas »Hepreruka. J[eMCTBUS pPagUOAKTUBHBIX HW3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHUS U HOTJIOLIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyUYEHUN.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaOmroneHue CIIOMHBIX U IMHEHYAThIX CIIEKTPOB U3ITYyUYEHUSI.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOrO (PoHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOy b IPEIHA3HAYEH JIJISl CUCTeMAaTHU3alluu
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
IpU U3Y4YEHUM BCEro Kypca (PU3MKH, a TakkKe JJIsi MOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHY MO (U3HKe NI O00ydJaroImmxcs, BBIOPABIINX ATOT
y4eOHBIN MpeIMeT.

[Ipy M3y4eHUH HAHHOTO MOIYJIA PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U



METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJibTaTOB  0oOydeHus, (GopMupyeTcs
€CTECTBEHHOHAYy4YHass IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (DU3mdeckue
ABJICHUSI, TPUMEHSS IIOJy4YEHHBbIE 3HAHHWs, pelmaTh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBHO IEITENLHOCTHBIN XapaKkTep JAHHOTO pa3jiesia peaau3yeTcs 3a
CYET TOTO, UTO OOYUAIOIIMECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM TMpeIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3nyeckue BICHUS B OKPY>KaIOIIEH MPUPOJIE U TOBCETHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJIYYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE OCHOBBI HAMO0OJIE€ BAXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, IPAKTUYECKOTO UCITOIb30BaHUS PA3IUYHbIX HCTOYHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHHH OOILIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUSATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, HA JIOpPOraxX, C ANEKTPUUYECKUM M TETUIOBBIM O00OpYy/IOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— cpopMHUPOBAHHOCTH HABbIKA peIIeKCUH, TPU3HAHKE CBOETO MIPaBa Ha OLIUOKY
Y TAKOTO K€ MpaBa y IPyroro 4ej0BeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:



e — AKTHBHOE Yy4YacTHE€ B PCIICHUH TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COITMAJILHOM HAPaBICHHOCTH, TPEOYIOIIHUX B TOM YHCJIE U PU3HMUECKUX 3HAHU;

e — MHTEpEC K MPAKTUYECKOMY MU3YYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha MpPUMEHEHHE (PU3MYECKUX 3HAHUN JJIA peIIeHUs 3aJad B
obylacTh OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLIGHKH UX
BO3MO>KHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJIbl;

e — OCO3HaHHE IJI00AILHOIO XapakTepa JKOJIOTHYECKHX NpoOjeM M IMyTed HX
peleHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBUAM CONMAJIBHON W NMPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUN U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX,

e — TIIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTHM YE€pe3 MPaAKTHUYECKYIO
NeATEIIbHOCTD;

e — MOTPEOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YUCIE (POPMYITHPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JMe(DHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEH B 00JacTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OIIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOUIYI0 CpPELNY,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICCTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHMs pOrpaMMBbl O PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHust y oOyuyaromierocsi OyayT cGOpMHpPOBAaHBI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHBICE  y4eOHbIC  JCWUCTBUSA, PETYIATHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U IPOLIECCOB, JI€JIaTh BHIBO/BI C UCIOJIb30BAHUEM JI€TyKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIIBUraThb TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOATEIILHO BBIOUPATh CIIOCOO pelieHus yueOHoM pu3ndeckoil 3aaaun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TuarpaMmMmaMu, HHOU rpauKoi 1 MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B X0/ OOCYXJAeHMs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPELICHHE 33JaYd U MOAJAEp KaHHE
OJ1aroxenaTeabHOCTH OOIIECHNUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUSA
no €€ JOCTHKEHUIO: paclpeAeisiaTh poyH, OOCYXKIaTh MPOLECCH U
pe3yJIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJIEHUIO U KOOPJUHUPYS CBOU ACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3nUeCcKux 3HaHUi;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHM
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MpejiaraeMble BAPUAHTHI pEIICHUH;
JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS) pe3ysbTaToB
NEesATEIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIN U YCIOBUSIM;

CTaBUTh c€051 HA MECTO APYroro YejaoBeKa B X0JI€ CIIopa UM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaOI0/IeHNE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOLIAs
cuna, aedopmanusa  (ynopyras, — IUIACTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, epeava JaBJIeHus TBEPAbIMU TEIaMHU, )KUJIKOCTIMHU U ra3aMu,
aTMOC(pepHOE J1aBlICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
DHEPIUHU) MO ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacrno3HaBaThb NPOSBJICHUE HM3YyUYEHHBIX (U3MUECKHX  SBICHUNH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJe YelI0BeKa, MPU 3TOM NEPEBOJAUTh MPAKTUYECKYIO 3a]a4y B yUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
ONMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCTIOIb3YS
duznyeckue BeIUYUHbBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHSsA CKOPOCTb, CHJIa YIIPYTrOCTH, CHJIAa TSKECTH, BEC Tea,
cujia TpeHus, JaBjaeHue (TBEPAOTro Tesa, )KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(P(GUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIIMANbHAS DHEPTHsi), TPH ONMUCAHWUU TPABHIBHO TPAKTOBATH
(bu3nYECKU CMBICT UCTIONb3YEMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
bu3MUecKuX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(bU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;



XapaKTEepPU30BaTh CBOWCTBA TeJ, (HU3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackamns, 3akoH Apxumesa, IPaBHJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (YM3UYECKHUE SBICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEJIMYHMHBI: HA OCHOBE aHAIIM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC /Ui PEIICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEHIUTh TMPH TOMOIIU
(bu3MYEeCKUX METOJIOB, B OTIMCAHUU UCCIIEIOBAHUS BBIJICSATH IPOBEPIEMOE
MPEANoJIoKEHUE (TUMOTE3Y ), pa3audyaTh U UHTEPIPETUPOBATH MOTYUYECHHbBIN
pe3yJibTaT, HaXOJIUTh OIIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yJibTaram;

MPOBOJUTH OMBITHI 1O HAOMIONCHUIO (PU3MYECKHX SIBICHUW WM
bu3UecKuX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSIEMbIE TPEATIONOKECHHUS,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYy10BaHUs, 3alIUCHIBATh X0/
OmbITa U POPMYITUPOBATH BHIBOJIBL;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUSI, BPEMEHHU, MAaCChl Tela,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM TNPSIMBIX HM3MEPEHUH (3aBUCUMOCTU IyTH
PAaBHOMEPHO IBUKYILETOCA Tela OT BPEMEHU IBUKEHUS T€Ja, CUITbI TPEHUS
CKOJIb)KEHUsI OT Beca Teja, KadecTBa OOpabOTKM MOBEPXHOCTEH Tel M
HE3aBUCHUMOCTH CHUJIbl TPEHHUS OT IUIOIIAJN CONPUKOCHOBEHUS TEJI, CHJIIbI
YOPYTOCTA OT YJIMHEHHS MPY>KUHBI, BBHITAIKUBAIOIICH CHUIBI OT 00BhEMa
MOrPYKEHHOM YaCTH Tejla U OT INIOTHOCTH JKHAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TE€JIa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  y4eOHOrO0 HCCIEAOBaHUA, CcoOOUpaTh YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

NPOBOJNTH KOCBEHHBbIE H3MEpeHMs] (DU3MYECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHUS, TaBJICHHE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrPYyXKEHHOE B
KUIAKOCTh  TeNo, KOAD(PUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CJIEAysd MNPEII0KEHHON WHCTPYKIMU: TPHU BBIMOJTHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYCHUE NCKOMOM BEJIUYHMHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
MOJIIUITHAKK, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY KaloIEeH Cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMKM W TYyTéM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMaIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBITh
HEJ0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTepHer, BraAeTb nNpu€MaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBanus HHPOPMAITUY U3 OJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (PU3UIECKOTO COAEPKAHUS, B TOM



YyucIie myOJuYHO AesiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4€OHBIX UCCIEAOBAHUN, IPU 3TOM I'PAMOTHO HCIOJIL30BaTh WM3y4YCHHBIN
MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaeisaTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM IUIaHA [OEHUCTBHUM, aJCKBAaTHO OIICHHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kijiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIT0JI30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amop(HbIE TeNa, HACBHICHHBIH M HEHACBHIIIEHHBIM Map, BIAXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUM 3apsill, AIEKTPUUECKOE I0JI€, TPOBOJIHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe U cxKaTue, TerJionepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAlMsl, IUIABJIEHHEe, KpHUCTAJUIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHUE),
NIEKTPU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAf0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHMTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsi MHIYKIIHS)
N0 ONHCAHWID WX XapaKTEPHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaTh MPOSBJICHHE HM3YyYEHHBIX (U3MUECKHX  SBJICHUH B
OKpY’)KalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIIpHbIE SBIEHUS B MPHUPOJE,
KpUCTaUlbl B Tpupoze, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMoc(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emiiu, Apei ¢ MoroCcoB, pojib MArHUTHOTO TOJIS [J1s )KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHME, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/ayy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUH;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TN M (PU3UUECKHUE SIBICHUSA, UCTIOIb3YS
¢duznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIJIOTHI, yJleJbHas TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIMHbI, OTHOCUTENbHAS BIIAXKHOCTh BO3/1yXa, JJIEKTPUYECKUM 3apsi, cuia
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIIOJIb3YEMbIX BETUUMH, 0003HAUCHUS U €TUHUIIB (PU3UUECKUX BENYHH,
HaXOoAUTh (OPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJITUUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJSIPHO--KHHETUYECKOU TEOPUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
Jlxxoyns—JleHua, 3aKOH COXpaHEHUs! SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHYECKOE BHIPAXKCHHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
maroB ¢ omnopoid Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBI U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBHSI 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISIBIATH HEIOCTAaTOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXoauMble JUIsl €€ pelieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH MOMOIIU
(GU3MYECKUX METOOB, HCIOJb3ySl OMHCAHUE MCCIEIOBAaHUS, BBIIEIATH
IpOBEPSIEMOE MPEANOJIOKEHNWE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
du3nyecKuX CBOWCTB Te (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOWAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
NIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyalIM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS



MarHUTHOIO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpPMYyIUPOBATH
IpoBepsieMbIE MPEANONIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJIbTaThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
Ipyrol ¢  HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IOMEPEYHOrO
CEUEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBIIIOJIHATh M3MEPEHHUs], CIEAys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI 11O pE3YyJIbTaTaM MCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHUE MPOBOJAHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMCAHUS (B TOM YHCJIE: CUCTEMA
OTOIUICHUSI JOMOB, TUTPOMETP, IapoBasi TypOUHa, aMIIEPMETP, BOJIBLTMETP,
CUETUMK DIJIEKTPUYECKOW DHEPIrUH, JIIEKTPOOCBETUTENIbHBIE TNPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsl), DIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHUYHbBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl SJIEKTPUUYECKHUX LENed C
NOCJIEIOBATEIBHBIM U NAPAJIEIbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
yCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1IETIEH;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3/10POBbsI U COOJIIOJIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaIOIEH Cpe/Ie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISIETCA
IPOTUBOPEUMBON UM MOXKET OBITh HEAOCTOBEPHOI;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISPHYIO
JIUTEPATYPY PU3UUECKOTO COAEPIKAHMS, CTPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu MuTepHer, BiaAeTh mNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHusi UHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIIATE PE3yIbTaThl MPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU TOM I'PAMOTHO UCIIOJIb30BaTh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIAThH
BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKHIX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 32 BBINOJIHEHUEM IUIaHA ACUCTBUNA U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, ITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TMOIJIONIECHUs, alibda-, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIDKEHHE, CBOOOIHOE
najJieHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTHU, B3aUMOJICUCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PasiiokKeHHe O0eJIoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HU3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa Tel,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHUBHBIX W3IyYeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbusznueckue BENUYUHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tejla MpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
MPY>KUHBI, KHHETUYECKAasi JHEPT U, TTOJTHASI MEXaHUYECKasi SHEPTHUSL, TIEPUO]
W YacToTa KojcOaHW, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOPOCTh CBETa, TIOKa3aTejlb IMPEIOMIICHUS Cpebl), TPH OIHCAaHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MACCOBOTO YHUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7]a4i (OIMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHUE BETUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJIOCTAIONINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJUMBIC Il PEIIeHUs, TMPOBOAUTH pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
NPOBEJCHUS  HMCCIEAOBAHUSA, [eNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MUecKux CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbroTOHA, 3aKOHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTh MepuoAa KoieOaHWW MNPYKUHHOIO
MasiTHUKa OT Macchl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOMparouiei
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYAThIX CHEKTPOB HM3JIYYEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
000py1I0BaHUSs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe u3MepsieMoil BeaM4MHbl ((POKYCHOE paccTOsHHE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH 0€3 HadajdbHOW CKOpPOCTH, Tepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJcHNs): IUIAHUPOBATh HCCJIENIOBAHUE, CAaMOCTOSITEIbHO COOMpATh



YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb U YCKOPEHHE TeJla IPU pPaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHus, >KECTKOCTh MPYXKUHBL, KOIPPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KoJe0aHUN MAaTeMaTU4YeCKOro W MPYKMHHOTO MAasiTHUKOB, ONTHYECKas
cwia coOuparolmeil JUH3bl, PaJUOAKTHBHBIA (OH): IJIAHUPOBATH
U3MEpEHUs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIIOJIHATD
U3MEpEHHs, CIeAys MPEeNOoKEHHOW WHCTPYKIWU, BBIUMCIATH 3HAUYCHHE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYYCHHBIE PE3YNIbTAThl C YIETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHMUI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
000opyI0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETAa, JIy4, TOHKasl JJMH3a, IUTaHETapHasi MOJIeIb aTOMa, HyKJIIOHHAs! MO/IEIb
aTOMHOTO s111pa;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS HM3YyUYEHHBIX TMPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CHHUJIOMETP, OATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaXx (PU3MYECKHX SBJIEHUH U  HEOOXOAuMblEe  (PU3NYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelIeHnr  y4eOHO--TIPAaKTUYECKUX 3a/ady, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300paKEHHI B IJIOCKOM 3€pKajie U COOMpArolleH JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
KU3HH NIl obecriedeHusi 0€30MacHOCTH Tpu oOpaIreHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3I0POBhS U COOJIIO/ICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIeH cpeie;

OCYIIECTBJIATh TMOUCK wHpOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpeEeNIeHUs] JOCTOBEPHOCTH TMOJYY€HHON MHQOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,



MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  HCHOJb30BaTh  U3YyYEHHBIH
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KonuyectBo  DiieKTpOHHBIE C yuyerom
HauMenoBanue .
Ne 4acoB (undposbie) padoueit
pa3iesioB U TeM
n/n oOpa3oBaTe/ibHbIE NPOorpamMmmbIl
MpPOrpaMmMbl Bcero
pecypcbl BOCIIUTAHUS
Pa3znes 1. ®usuka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
CDH3I/IKa - HayKa 0 BI/I6HI/IOTeKa HOK - }’CTaHOBJ'IeHI/I
11 oMo 2 https://m.edsoo.ru/7f4 e
PHPOA 16194 JIOBEPUTEIIBHBIX
DraIecKie bubmmoreka LIOK OTHOIICHHUH
1.2 2 https:/m.edsoo.ru/7f4 MY
BEJTMYUHBI 16194 YUUTEJEM U €ro
— YUYCHHUKAMHU,
CIOCOOCTBYIOI]
ux
MO3UTUBHOMY
BOCITPHUSITHIO
yYalMucs
TpebOBaHUH U
pock0
. b K
EcTecTBEeHHOHAYYHBIH nomorexa [0 yHUTCIIA,
1.3 2 https://m.edsoo.ru/7f4 IPUBJICYCHHUIO
METO/I IO3HAHUS
16194 WX BHUMaHUS K
o0cyxaaemMoin
Ha ypoKe
UHpOpMaLuy,
AKTUBU3ALMH UX
MO3HABATEIbHON
NeSTeTbHOCTH;
Hroro no paszneny 6
Paspnen 2. IlepBoHayaibHbIe CBEACHHS 0 CTPOCHUH BeleCTBA
bubnuorexa [IOK - IpUMEHEHHE
2.1 CrtpoeHue BeniecTBa 1 https://m.edsoo.ru/7f4 Ha ypOKe
16194 MHTEPAKTUBHBIX
JIBIoKeHNe U Bu6oreka [JOK (bopm padorsl
2.2 B3aUMOJIENCTBUE 2 https://m.edsoo.ru/7f4 yaaluxes.
16194 HMHTEIUIEKTyaJIbH
YacTHI] BEUIECTBA 16194 BIX HID,
CTUMYJIUPYIOITU
b K
ArperaTHblie nomorexa [0 X
2.3 2 https://m.edsoo.ru/7f4 MO3HABATEbHY
COCTOSIHUS BEIIECTBa
16194 0 MOTHUBALIUIO

yUaIuxcs;
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T JIAKTUYECKOTO
TeaTpa, rae
MIOJTyYeHHbIE Ha
YpPOKE 3HaHUs
OOBIIPBIBAIOTCSA
B T€aTpajIbHbIX
IIOCTaHOBKAX;
JCKYCCHUH,
KOTOpBIE JJAl0T
y4daummest
BO3MOXHOCTb
npuobdpectu
OIIBIT BEJCHUS
KOHCTPYKTUBHOT'
0 JMajora;
IPYIIIOBON
paboTHI WK
paboThI B Mapax,
KOTOpbIE y4ar

yUaanmxcs
KOMaHIHOU
pabote u
B3aUMOJIENCTBU
10 C IPyTUMU
JETHMU,
Hroro no pazaeny 5
Paznen 3. [IBu:kenne u B3auMojieiicTBue Tej
MexaHudeckoe bubmorexa HOK - HPUMCHCHHC
3.1 3 https://m.edsoo.ru/7f4 Ha ypOoKe
JBIKEHUE
16194 MHTEPAKTUBHBIX
Wuepuus, Macca Bubmorexa ITOK dopn pa6(.)TH
3.2 ’ ’ 4 https:/m.edsoo.ru/7f4 =~ Y1AIHXCA:
IJIOTHOCTh 16194 WHTEJUIEKTyallbH
= BIX UTP,
CTUMYJTHPYIOIIH
X
MO3HABATENbHY
0 MOTHBAIIHIO
yUanmxcs;
bu6nuoreka [IOK THIAKTHYECKOTO
3.3 Cua. Bunsr cun 14 https://m.edsoo.ru/7f4 Teatpa, rie
16194

MOJIy4eHHbIE Ha
YPOKE 3HaHUs
OOBITPBIBAIOTCS
B T€aTpaIbHBIX
IIOCTAHOBKAX;
JUCKYCCHUH,
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KOTOpBIE JAIOT
ydamyMmes
BO3MO>XKHOCTh
npuodpecTu
OTIBIT BECHUS
KOHCTPYKTUBHOT
0 IMaJIora;
IPYIIIOBON
paboTHI WK
paboThI B mapax,
KOTOpBIE y4ar
yUaluxcs
KOMaHIHOU
pabote u
B3aUMOJIENCTBU
10 C IPYTUMHU
NETHbMU;

Hroro no pazneny

21

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

4.1

Hasnenue. [lepenaua
JaBJICHUSA TBEPIBIMU
TeJIaMU, KUAKOCTAMU
U ra3aMu

bubmuorexa [IOK
https://m.edsoo.ru/7f4
16194

4.2

4.3

4.4

Z[aBJ'IeHI/Ie KUIKOCTHU

ATtMochepHoe
JaBIICHHE

JlelicTBue ®KUIKOCTH
W rasa Ha
MOTPYXEHHOE B HUX
TEJI0

bubnuoreka [IOK
https://m.edsoo.ru/7f4
16194

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
16194

but6mmoreka [IOK
https://m.edsoo.ru/7f4
16194

- NIPUMEHEHUE
Ha ypOKe
MHTEPAKTUBHBIX
¢dopM paboThI
yyalmxcs:
VHTEJUIEKTyalIbH
BIX UTP,
CTUMYJIMPYIOIIH
X
[I03HABATENbHY
10 MOTHBAIUIO
ydanmxcs;
JTUIAKTHYECKOT O
TeaTpa, Tae
MOJIy4E€HHBIE Ha
YPOKE 3HaHUs
OOBITPBIBAIOTCS
B T€aTpaIbHBIX
MTOCTaHOBKaX;
JIMCKYCCHUH,
KOTOpBIE AIOT
ydaummest
BO3MOXXHOCTh
npuobdpectu
OTIBIT BECHUS
KOHCTPYKTUBHOT
0 MaJIora;
IPYIIIOBOI
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paboTHI WK
paboThI B mapax,
KOTOpBIC ydar
yUanmxcs
KOMaHIHOU
pabote u
B3aUMOJIENCTBU
10 C IPyTUMU
JIEThMH;

Hroro no pazneny

21

Paznen 5. Pabora u MOIIHOCTL. JHeEpPrus

5.1

5.2

5.3

Pabora 1 MoIIHOCTH

[IpocTeie MexaHU3MBbI

Mexannueckas
JHEprus

bubnnoreka IIOK
3 https://m.edsoo.ru/7f4
16194

bubmuorexa [JOK
5 https://m.edsoo.ru/7f4
16194

bubmmoteka [IOK
4 https://m.edsoo.ru/7f4
16194

- IpPUMEHEHHE
Ha ypoke
MHTEPaKTUBHBIX
(hopm paboThI
yyalmxcs:
UHTEJUIEKTYallbH
BIX HTD,
CTUMYJIUPYIOIIN
X
[I03HABATENbHY
10 MOTHBAIUIO
y4aluxcs;
JTUIAKTHYECKOT O
TeaTpa, Tae
MOJIy4E€HHBIE Ha
YPOKE 3HaHUs
OOBITPBIBAIOTCS
B T€AaTPaJIbHBIX
IIOCTAaHOBKaX;
JUCKYCCUH,
KOTOpBIE JAIOT
y4aluMmcst
BO3MOXXHOCTh
npuodpecTu
OTIBIT BECHUS
KOHCTPYKTUBHOT
0 IMaJora;
IPYIIIOBON
paboTHI WK
paboThI B Mapax,
KOTOpBIE ydar
y4aluxcs
KOMaHIHOH
pabote u
B3alMOJECHCTBU
10 C IPYTUMHU
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JIETbMHU;

Hroro no pazneny

PesepBHOE Bpems

12

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

Ne
n/
n

Pa3pen 1. TenioBble iBJIeHUSA

HaunumenoBanue
pa3aesioB U TeM
NMPOrpamMMbI

8 KJIACC

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

KoaunuecTsB
0 4aCOB

C yuerom padoueit
NpOorpaMMbl
BOCIIMTAHUS

11

Crpoenue u
CBOICTBa
BeIeCTBA

bubmuorexa [JOK
7 https://m.edsoo.ru/7f418

1lce

1.2

TemoBeie
MPOLECCHI

bubnuoreka [IOK
21 https://m.edsoo.ru/7f418

lce

- IpPUMEHEHHE
Ha ypoKe
UHTEPaKTUBHBIX
dhopm paboThI
y4aluxcs:
MHTEJJIEKTyallbH
BIX HTD,
CTHUMYJTUPYIOIIAX
MI03HABATENIbHYIO
MOTHBAIIUIO
y4aluxcs;

T TAaKTHIECKOTO
Tearpa, rzie
MOJIy4E€HHBIE Ha
YPOKE 3HaHUs
OOBITPBIBAIOTCS B
TeaTpalbHbIX
MIOCTaHOBKaX;
JUCKYCCUH,
KOTOpBIE AIOT
y4aluMmcst
BO3MOYXHOCTh
npuodpectu
OTIBIT BEJCHUS
KOHCTPYKTUBHOT
0 JMaJora;
IPYIIIOBON
paboTHI WK
paboThI B mapax,
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KOTOpBIC ydar
yUaluxcs
KOMaHIHOU
pabote u
B3aUMOJIEHCTBUIO
C IpyTUMHU
JIEThMH;

Hroro no pasneny

28

Pa3znes 2. JjiekTpryeckne U MATHUTHbIE SIBJICHUS

DNEeKTpUYECKUE
3apsibl. bubnmnoreka HOK

2.1 3apsKeHHbBIS 7 https://m.edsoo.ru/7f418
TEla U UX 1ce
B3aMMO/ICHCTBHE
IlocTosHHEIH bu6nuoreka [IOK

2.2 ANMEKTPUICCKUI 20 https://m.edsoo.ru/7f418
TOK 1ce
MarHITHEL bubmuorexa [JOK

2.3 6 https://m.edsoo.ru/7f418
SIBJICHUS 1ce
ONEeKTPOMarHuTH bubmorexa [JOK

24 4 https://m.edsoo.ru/7f418

ast MTHAYKIUS

1lce

NPUMeHeHne Ha
ypoke
WMHTEPAKTUBHbIX
dopm paboTbl
yyalmxca:
WMHTENNEKTYyaIbHbIX
urp,
CTUMYNNPYHOLLNX
No3HaBaTe/IbHYHO
MOTMBALMIO
yyalumxcs;
ANOAKTUYECKOTo
TeaTpa, rae
NnoJly4yeHHble Ha
YPOKe 3HaHUA
obbIrpbiBatOTCA B
TeaTpasibHbIX
NMOCTAaHOBKAX;
AMNCKyCCun,
KOTOpble AatoT
yyalmmces
BO3MOHOCTb
npuobpecTn onbIT
BeAEHUA
KOHCTPYKTUBHOIO
ananora;
rpynnosoi paboTbl
WUnn paboTbl B
napax, KoTopble
yyaT yyalmxca
KOMaHAHoM paboTe
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M B3aMMOAENCTBUIO
C APYrMMUK AEeTbMMU
Hroro no pazaeny 37
PesepBHOe Bpems 3
OBUIEE
KOJIMYECTBO 68
YACOBIIO
[TPOT'PAMME
9 KJIACC
DJIeKTPOHHbIE C yuyeTrom
Ne HaumenoBanue P y .
Koaunvects  (uudposbie) padoueit
n/ pa3aesioB U TeEM
0 4acoB oOpa3oBaTeJibHbIE NPorpamMMbl
1| MPOrpaMMbl
pecypchl BOCIIUTAHMSI
Pa3zgen 1. Mexannyeckue siBJICHUSA
MexaHudeckoe npuMeHeHue Ha
[R— bubmmorexa [JOK
11 10 https://m.edsoo.ru/7f41a4 ypoke
CroCO0BI ero a6 MHTEPAKTUBHbIX
OIHCaHNA o dopm paboTbl
19 BiaumoneiictBue 20 BH6J_IHOTeKa HOK yHatmxea:
: e https://m.edsoo.ru/7f41a4 ;. .re npextyansH
ab
bIX UTp,
CTUMYNNPYHOLLMX
NO3HaBaTe/IbHYO
MOTMBALMIO
yyaLmxcs;
OVNAAKTUYECKOro
TeaTpa, rae
3AKOHDI bu6mmoteka [IOK N o ua
1.3 10 https://m.edsoo.ru/7f41a4 MONYHERHbIE H
COXpaHCHUA YPOKe 3HaHuA

ab

06bIrpbIBalOTCA B
TeaTpanbHbIX
NMOCTaHOBKaXx;
AMCKyCCun,
KoTOpble AatoT
yyalmmces



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

Hroro no pazneny

40

Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

BO3MOHOCTb
npuobpecTu onbIT
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4.2 ONTHUYECKHUE https://m.edsoo.ru/7f41a4
puOOpbI a6
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4.3 OeIoro cBera B https://m.edsoo.ru/7f41a4
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OueHoYHbI HHCTPYMEHTAPHUil

KoHTposib 1 CaMOKOHTPOJIb 3HAHUN, YMEHUN U HABBIKOB SIBJISIETCS CETOJHS
OJIHOM M3 BaXXHEUIIMX MpOOJIEeM OpraHu3aluu Y4eOHOW MJesSTENbHOCTH Ha
ypokax. IMeHHO B mporiecce NpOBEPKHU BBISBIISIFOTCS TOCTUKEHUS IIKOJIBHUKOB
U TIpo0enbl B UX yueOHOM MOATOTOBKE, 3aKPEIUIAIOTCS, U CUCTEMaTU3UPYIOTCS
3HAHUS M YMEHUs, TPUOOPETCHHBIC YUAlTUMUCA Ha MPEAbIAYIIUX YpOoKax, a Ha
OCHOBE TMOJYYEeHHOW MH(POpPMAIIUK KOPPEKTHPYETCS MPOIECC U3YUYECHHSI HOBOTO
Marepuania.

[Ipu BbICTaBICHUN OTMETOK HEOOXOAUMO COOTIOIATh:

* 00BEKTUBHOCThH OLICHKU PE3YJIbTATOB;

* ¢/IMHCTBO TPEOOBAHUN KO BCEM IIKOJIbLHUKAM.

Jlns BICTaBIEHUS OOBEKTUBHBIX OTMETOK HCIOJIB3YIOTCS CIICIYIOIINE
(hOpMBI KOHTPOJIA:

* TeKYIIHH KOHTPOJIb (OCYIIECTBIISICTCSl YUUTEIISIMHU Ha MPOTSHXKEHUN BCETO
y4eOHOTO TO0Jla W OCYIIECTBISIET TMPOBEPKY 3HAHUW OOydJarommxcs B
COOTBETCTBHUH C YY4EOHON MPOrPaMMOii);


https://m.edsoo.ru/7f41a4a6
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Tekymass  oueHka  mpeacraBiaseT  co0OM  Opoueaypy — OLEHKH
WHJUBUyAJIbHOTO TPOABMKEHUSI OOYyYarolIerocs B OCBOCHHUH IPOTPaMMBbI
y4eOHOT0 MpeAMETa.

Texymas orneHka MoXeT ObITh (opMmHpyIOIIeH (TMOAAEPKUBAIOIICH |
HaNpaBJAOLIEH YCHIINS 00y4aroIerocs, BKIOYAIOUIE €ero B CaMOCTOSITENIbHYIO
OLICHOYHYIO JESITENIbHOCTh) U JUArHOCTUUYECKOH, CIIOCOOCTBYIOIIEH BBISBICHUIO
U OCO3HAHMIO ME€1aroru4eckKuM pabOTHUKOM U OOYYarOIUMCS CYLIECTBYIOIINUX
npo0JjieM B 0O0y4YeHUH.

OOBEKTOM TeKyUIeHl OIEHKU SBIAIOTCS TEMAaTHUUECKHUE IUIaHUPYEMbIE
PE3YNbTATHI.

B Tekymiel olleHKe UCHOJB3YIOTCS pa3inyHble (POPMBI U METOJIbI POBEPKU
(YyCcTHBIE M TMCBMEHHBIE ONPOCHI, MPAKTUYECKUE PabOThl, TBOPUECKUE PAOOTHI,
WHJUBUIyaJIbHbIE W TPYNHOBBIE (DOPMBI, CAMO- M B3aHUMOOLEHKA, pediieKcus,
JIUCTBI MMPOJIBM>KEHUS U IPYTUE) C YYETOM OCOOCHHOCTEN y4eOHOTO IIPEeAMETA.

Pe3ynbTaThl TEKyIIEH OLICHKH SBIIAIOTCS OCHOBOW JUIsl MHIUBUAYAJIA3ALAN
y4eOHOro Ipoliecca.

TemaTuueckass OLEHKa MPEICTaBICT COOOM MpPOUEAYpPY OLIEHKH YpPOBHS
JOCTMKEHHMSI TEMaTHYECKMX IUIAHUPYEMBIX pE3yJbTaToB IO y4eOHOMY
pEIMETY.

* IPOMEKYTOYHAsI aTTECTaIMsI 00yJaroInXcs

[IpoMexyTouHas arrecTalys NpeacTaBisieT coOON MpoLeaypy aTTeCcTaluu
oOyyaroluxcs Ha YpOBHE OCHOBHOIO 0011ero oOpa3oBaHUsl M MPOBOAUTCS B
KOHIIE KaX/I0M 4eTBEPTH M B KOHIE y4E€OHOIro roja Mo KaxaoMy H3y4yaeMOMY
npeamety. [IpomexxyTouHast arrectanusi NPOBOAUTCS HAa OCHOBE pE3yJIbTaTOB
HAKOILJIEHHOM OLIEHKU U PE3yJIbTAaTOB BBIMOIHEHUS TEMATHUYECKUX TPOBEPOUHBIX
paboT u (pUKCUpyeTCs B AIEKTPOHHOM JHEBHUKE.

[IpomexxyTouHast oOuUEHKa, (UKCUpPYIOIIAs JOCTHXKEHHE MPEIMETHBIX
MJIAHUPYEMBIX PE3YJIBTATOB U YHUBEPCAIbHBIX YUEOHBIX ICMCTBUI HA YPOBHE HE
HUxke 0a30BOro, SIBJIIETCS OCHOBAaHUEM JIJIS IEPEBOJIA B CAEAYIOIIMM KJIacC U IS
JI0ITyCKa 00y4aroIerocsi K Tocy1apCTBEHHONW UTOTOBOM aTTeCTAIIHH.

ITopsimok NpoBeAeHUsT NMPOMEKYTOUHOM aTTECTAlUU pPErjJaMeHTUPYEeTCs
denepanbHbIM 3akoHOM «O06 obOpazoBanuu B Poccuiickoit deaeparum» (¢T.58)
u «llonoxennem o (opmax, MepUOAUYHOCTH, MOPSAKE TEKYIIEr0 KOHTPOJIS
yCIIeBaeMOCTH U MPOMEXKYTOUHOM aTTecTanuu oOydaromuxcs» B MOY «Jluuei
Nel3»

* UTOTOBBIN KOHTPOJIb (MTOTOBasE aTTecTarus o0ydarommxcs 11 kimaccoB B
dbopme EID).

Cucrema OILICHKM JIOCTHKEHHS IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHMS
nporpaMmbl 1o npenMery  «@PusMkay TOpeacTaBiser co0od  OauH U3
MHCTPYMEHTOB peajn3aluy TpeOOBaHUI CTaHAAPTOB K PE3YJIbTaTaM OCBOCHHS
OCHOBHOM 00pa3zoBaTeIbHON MpOrpaMMbl CpPEIHEro OO0IIero 00pa30BaHMUS.
[Inanupyemble pe3yiabTaTbl OCBOEHUSI IPOrpaMMbl OCHOBHOI'O 0Opa3oBaHUs 1O
JaHHOMY Y4eOHOMY MpeAMETY NPEACTaBISIIOT CO0O0M cHUCTeMy JUYHOCTHO-



OpUEHTHPOBAHHBIX IIefiell O00pa3oBaHMs, IOKa3aTelel WX JOCTIKEHUA U
MOJIETIEN UHCTPYMEHTAPHS.

OOBEKTOM OLICHKM MPEAMETHBIX PE3YJIBTATOB SIBISIETCS: CIIOCOOHOCTH
oOyyaromuxcsi pemarb y4yeOHO-TIO3HABATEIbHBIE U YYEOHO-MPAKTUYECKHUE
3amayu. B cucreMy OLIEHKH IIPEIMETHBIX PE3yIbTaTOB BXO/ISAT:

* OnopHbI€ 3HaHMS, BKIIOYAIOIIKME B ce0s: KIIOUEBbIC TTOHITHS, MPABUIIA,
(akTbl, METO/IbI, TOHATUWHBIN anmapar.

* IlpenmerHble JEHCTBUSA: MCHOJIB30BAHHE 3HAKOBO-CHUMBOJIUYECKUX
CpPEeICTB B paMKax MpeoOpa3oBaHUs, MNPEICTABICHUS W HWHTEPIpPETALNU
uHbopMaIlMM U JIOTUYECKUX JEHCTBUU (CpaBHEHHE, TPYNIUPOBKA U
Kkiaccupukanus OOBEKTOB, JCHCTBUS aHalu3a, CHUHTE3a U 000OIIeHUS,
YCTaHOBJICHHE NPUYHMHHO-CICICTBEHHBIX CBsize M aHanu3). OleHuBaHHE
MPU3BAHO CTUMYJMPOBATH yUEHHUE TIOCPEICTBOM:

* OLIGHKH HMCXOJHOTO 3HaHMs peOeHKa, TOTO OIbITa, KOTOPHIA OH/OHA
MIPUBHEC B BHITIOJIHCHHE 3aJaHNS WIIH B H3yYE€HUE TEMBI,

* yyeTa MHJAUBUAYaJIbHBIX MOTPEOHOCTEN B yUeOHOM IpoIIeCCE,

* MOOYXIEHUs AeTeld pPa3MBIIUIITh O CBOEM YUYEHWH, 00 OIEHKE UuX
COOCTBEHHBIX pa0OT U MPOIIECCa UX BHITTOJIHEHUS.

Llenp OLIEHKH MPEIMETHBIX PEe3yJIbTaTOB - OLIEHUBAHHUE, KaK JOCTUTAEMBIX
o0pa3oBaTeNbHbIX PE3YJbTATOB, TaK U Ipoliecca UX (HOPMHUPOBAHUS, & TAKKE
OIICHMBAHUE OCO3HAHHOCTH KaXXJIbIM O00YYalolMMCSI OCOOEHHOCTEH pa3BUTHS
CBOET0 COOCTBEHHOTO TpoIecca 00yUeHHS.

Cucrema OIeHUBaHMS CTPOUTCS HA OCHOBE CIEAYIOIMUX MTPUHITUIIOB:

* OnieHBaHMeE SBISETCS MOCTOSHHBIM TporieccoM. B 3aBucuMocTH oT 3Tama
0oOy4YeHHUsI UCTIONB3YeTCsl TMAarHOCTUYECKOEe (CTapTOBOE, TEKYIEe) U CPEe30BOe
(TemMaTuueckoe, MPOMEKYTOUHOE, pyOEKHOE, UTOTOBOE) OLICHUBAHHUE.

* OrueHUBaHUE MOXET OBITh TOJBKO KpUTEepUATbHBIM. (OCHOBHBIMH
KpUTEPUSIMU OIICHUBAHUS BBICTYTAIOT O’KHJTaeMbIe PE3YIbTaTHI,
COOTBETCTBYIOIINE YUCOHBIM IIEIISIM.

* OreHuBaTbCcs C TOMOIIBIO OTMETKA MOTYT TOJIBKO Pe3yJIbTaThl
NeSTeTbHOCTH YYCHHUKA, HO HE €r0 JTUYHbIC KauecTBa.

 O1ieHUBaTh MOKHO TOJIBKO TO, UeMY yuar.

* Kpurepun oiieHWBaHUS W aJTOPUTM BBICTaBICHUS OTMETKH 3apaHee
M3BECTHBI U TIeJIaroram, 1 yJarumMcs.

» CucreMa OIlCHUBAHUS BBICTPAUBACTCSA TAKUM 00pa30M, YTOOBI yJaIuecs
BKJIFOYAJIMCh B KOHTPOJHHO-OLICHOYHYIO JCSITEIBHOCTD, MPUOOpPETasi HaBBIKK U
IPUBBIUKY K CAMOOIICHKE.

[Ipy nsaTHOAIBPHOM CHUCTEME OIEHMBAHUS Ha BCEX YPOBHSIX OOydeHUS
MPUMEHSIIOTCSI CJIETYIONINE OOIIEAUAAKTUIECKUE KPUTEPUU:

OtmeTKa «5 (OTJIMYHO)» CTAaBUTCS B ClTy4ae:

3HAHUS, TOHMMAaHMs, TIyOWHBI YCBOEHHS OOydaronuMmcsi Bcero o0bnema
00pa3oBaTeIbHON MIPOTPAMMBbI, PEATTU30BAaHHOM 32 OLIEHUBAEMBbIN MTEPUO/;



YMEHUS BBIICIATh TJABHBIE IOJIOKEHUS B H3YYEHHOM MaTepualie, Ha
OCHOBaHUM (HaKTOB M MPUMEPOB 0000IIATh, JENaTh BBHIBOJBI, YCTAaHABIMBATH
MEXIIPEIMETHBIE U BHYTPUIIPEIMETHBIE CBSI3H;

OTCYTCTBUS OIIMOOK W HEJOYETOB NIPH BOCIPOU3BEIECHUU H3YYEHHOIO
MaTepuayia, MpU YCTHBIX OTBETAX, YCTPAHEHUS OTACJIbHBIX HETOYHOCTEH C
MOMOIIBIO JIONOJIHUTEIBHBIX BOITPOCOB MEArora;

COOJI0/IEHUS KYJIbTYpbl MMCBMEHHON U YCTHOM peyH, MpaBuil 0(hOPMIICHUS
MUCBMEHHBIX padoT.

OtmeTKa «4 (XOpOII0)» CTABUTCA B CIIydae:

3HAHMS BCErO M3YYEHHOTO MaTepHaa;

YMEHUS BBIICNIATh TJABHBIE TOJIOKEHUS B H3YYEHHOM MaTepualie, Ha
OoCHOBaHUU (DaKTOB U MPUMEPOB 0000IIaTh, JeIaTh BHIBOJABI, YCTaHABIUBATH
MEXIPEIMETHBIE U BHYTPUIIPEIMETHBIE CBSI3U, TPUMEHSATH MOJIYUCHHbIC 3HAHUS
Ha MIPaKTHUKE;

HaJU4Msl HE3HAUYUTEIbHBIX (HErpyObIX) OIMIMOOK IpPH BOCHPOU3BEIACHUU
M3YYEHHOT0 MaTepHaa;

COOJIIOJIEHNS OCHOBHBIX NPABWJI KYJIbTYpbl MUCBMEHHON M YCTHOM peuu,
npaBui 0pOpPMIIEHUSI TUCBMEHHBIX PadoOT.

OtmeTka «3 (YA10BJIETBOPUTEIBHO)» CTABUTCS B ClIydae:

3HaHUS M YCBOCHMSI MaTepuajia Ha yYpOBHE MHUHHMMAJIbHBIX TpeOOBaHUM
OpPOrpaMMbl,  3aTPyAHEHUS IPU  CAMOCTOSTEIBHOM  BOCIPOW3BEACHUM,
HEOOXOAMMOCTH HE3HAUUTEIbHOW MOMOLIN YUUTEIIS;

yMeHHUsI paboTaTh Ha YPOBHE BOCIIPOU3BEICHUS, 3aTPYAHEHUSI IPU OTBETAX
Ha BUJIOM3MEHEHHBIE BOIPOCHI;

Hamuuust 1-2  rpyObIXx  OMIMOOK, HECKOJbKHX  HErpyObIX  MpH
BOCIIPOU3BEACHUN U3yYEHHOIO MaTepuIia;

HE3HAUYUTEIBHOTO  HECOOJIIOJIEHUS ~ OCHOBHBIX  MPAaBWJI  KYJIbTYpHI
MMCbMEHHOW U YCTHOW peuH, MpaBui 0POpMIIEHUS] MTUCbMEHHBIX PadoT.

OtMeTKa «2 (HeyI0BJIETBOPUTEIBbHO)» CTAaBUTCS B CIydae:

3HAaHUA M YCBOEHHUS YYEOHOIro MaTepuayia Ha ypOBHE HUKE MUHUMAJIbHbIX
TpeOOBAHMI MPOTPAMMBI;

OTCYTCTBHSI YMEHHs pabOTaTh Ha YPOBHE BOCIPOU3BENICHUS, 3aTPyAHECHUS
IIPY OTBETAX HA CTaHJAPTHBIE BOIPOCHI;

HaJU4Msl HECKOJIBKUX TPYOBIX OIMMOOK, OOJBIIOr0 Yucia HErpyObIX MpHU
BOCIIPOM3BEAECHUHN U3yYEHHOIO MaTepUaa;

3HAYUTEJIbHOTO HECOOIOCHHSI OCHOBHBIX MPAaBUJ KYJIbTYpPbl MHCbMEHHOM
U YCTHOM peuu, npaBuil 0(hOpMIICHHS MUCbMEHHBIX PaldoT.

Oco0eHHOCTH OLIECHMBAHUA 10 pU3NKe

OueHka OTBETOB Y4YalIUXCSl NPH TNPOBedeHUU
ycTHoOro onpoca Ounenka "'5"

CTaBUTCA B CIEAYIOIIEM CITydae:



- OTBET YYCHHMKA IIOJHBIM, CaMOCTOSATEIbHBIA, NPABWIbHBINA, W3JI0KEH
JIUTEPATYPHBIM SI3BIKOMB OIPEICIICHHON JOTUYECKON MOCIEA0BATEIIbHOCTH,
pacckas3 CONpPOBOXK/IACTCA HOBBIMU IMPUMEPAMU;

- yyamuicss oOHapy)XKMBaeT BEpHOE IMOHUMAaHHE (HU3UUYECKOU CYITHOCTH
paccMaTpyUBaeMbIX SIBJICHHN U 3aKOHOMEPHOCTEM, 3aKOHOB M TEOPHUH, JACT
TOYHOE OMNPEACICHNE W HCTOJKOBAHUE OCHOBHBIX IIOHSTHUW, 3aKOHOB,
TEOpH, TIPABUIBLHOE OTpeeiacHre (PU3NISCKUX BEIUYHH, WX CIUHUIl U
CIIOCOO0B U3MEPECHHS;

- yyallMiicd yMeeT TNPUMEHUTh 3HAHWS B HOBOM CHUTyallud MOpHU
BBINIOJIHEHUH MPAKTUYECKUX 3aJIaHUM, 3HAET OCHOBHBIC TMOHATUS U YMEET
OIIEpUPOBATH UMM NIPU PELICHUU 3aJ1a4, MPABUILHO BBINOJIHACT YEPTEKH,
CXeMbl U TpaduKH, COMYTCTBYIOIIHNE OTBETY; MOXKET YCTAaHOBHUTH CBS3b
MEXK]ly U3y4aeMbIM U paHee U3YYEHHBIM MaTepUAJIOM IO Kypcy (pusuku, a
TaKXe€ C MAaTEPUAIIOM, YCBOCHHBIM TPU U3YYEHUU APYTUX MPEIMETOB;

- BIIAJICCT 3HAHUSAMHU U yMeHUsAMH B 00beme 95% - 100% ot TpeboBanuit
IIPOrPAMMBL.

Ouenka 4"

CTaBUTCA B CIEAYIOLIEM CIIydae:

- OTBET YAOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha OLIEHKY ''9",
HO COJIEPKUT HETOUYHOCTU B U3JIOKEHHH (PAKTOB, ONPEACIICHUN, MOHATHH,
OOBSICHEHUH B3aUMOCBSI3€H, BBIBOAAX M peIlIeHUH 3a7a4. HeTouHocTH J1erko
UCIIPABJISIIOTCA IPU OTBETE HA JIOMOJHUTEIBHBIE BOIPOCHI;- YUaIlMICSI HE
UCIIOJIb3yeT COOCTBEHHBIN IJIaH OTBETA, 3aTPYHSAETCA B IPUBEIEHUH HOBBIX
MPUMEPOB, U TPUMEHEHUU 3HAHWI B HOBOM CUTyalluH, cl1ab0 HUCIOIb3YET
CBSA3U C paHEe U3YYECHHBIM MaTE€pPUaAJIOM U C MATEPUAJIOM, YCBOECHHBIM IIPU
U3Y4YEHUH IPYTUX NPEIMETOB;

- 00BeM 3HaHUN U yMeHUH yuarierocs coctaBisitoT 80-95% ot TpeboBanmii
IPOTPAMMBL.

Ouenka "'3"

CTaBUTCA B CIEAYIOIIEM CTydae:

- OoublIas 4aCcTh OTBETA yJIOBJIETBOPSIET TPEOOBAHUSAM K OTBETY Ha OLICHKY
"4"' HO B OTBeTe OOHAPYKHUBAIOTCS OTHAEIbHBIE TPOOENTBI, HE
NPENATCTBYIONINE JATbHEHIIIEMY YCBOCHHIO POTPAMMHOTO MaTepHaa;

- yyaiuica oOHapy>KUBaeT MOHUMaHUE Y4EeOHOro Marepuana mpu
HEJOCTATOYHOU MOJIHOTE YCBOCHUS MOHITHM WM HEMOCJIEI0BATEIbHOCTU
U3JIOKEHUSI MaTepuana, yMeeT NPUMEHATh IOJyYeHHBIE 3HaHUS NpU
pEelIeHUH TMPOCTHIX 3aJa4 C HCIOJb30BAHUEM TOTOBBIX (OPMYN, HO
3aTpyAHSIETCS MPU PELIEHWU KAYeCTBEHHBIX 3aJay U 3ajad, TpeOyroumx



npeoOpa3zoBanus GopMyIr;

- yJaluuics BJIAJCET 3HAHUSIMHU U YMEHUSIMU B 00bEME HE MEHee

80 % coneprkaHus, COOTBETCTBYIOLIETO TPOrPaMMHBIM

TpeOOBaHUSIM.

Onenka ''2"

CTaBUTCS B CIEAYIOLIEM CITy4ae:

- OTBET HENPAaBUJIbHBIM, ITOKA3bIBAET HE3HAHUE OCHOBHBIX IOHATH,
HEMOHMMAaHUE W3YYEHHBIX 3aKOHOMEPHOCTEH W B3aMMOCBS3CH, HEyMEHHE
paboTaTh ¢ yueOHUKOM, pelIaTh KOJMUECTBEHHBIC U KaYeCTBEHHBIC 3a/1a4H;
- yyaluiicss He OBJIaZiell OCHOBHBIMM 3HAHMSIMM U YMEHUSMU B
COOTBETCTBUH C TPEOOBAHUSMU IIPOrPAMMBI;

- YJaIIMics HE BJIaJIeeT 3HAHUSIMH B 00beMe TpeOOBaHUi Ha OIEHKY 3.

OueHka OTBETOB Yy4YalllMXCsl NMPH NMPOBeJIEHUH CAMOCTOSTEJIbHBLIX M
KOHTPOJIbHBIX padoT Onenka "'5"

CTaBUTCS B CIEAYIONIEM ClTydae: -

paboTa BBINMOJHEHA MTOJTHOCTBIO;

- CHIeJIaH TepeBoJ eIuHMI] Bcex ¢dusnueckux BeauuuH B «CH», Bce
HEOOXOJIMMbIC JIaHHBIC 3aHECEHBI B YCIIOBHE, MPABUIBLHO BBINOJIHEHBI
YEPTEKHU, CXEMbl, rpaduKu, PUCYHKH, COIMYTCTBYIOIIUE PEIICHUIO 3a/ady,
clenaHa TpoBepKa IO HAWMMEHOBAaHMUSM, IMPABWIBHO  IPOBEACHBI
MaTeMaTUYECKHUE PACUEThl U JIaH MOJIHBINA OTBET;

- Ha KA4YeCTBEHHBbIE M TEOPETHYECKUE BOMPOCHl JIlaH  TOJHBIN,
WCUYCPIBIBAIOIIMN  OTBET JIMTEPATYPHBIM S3BIKOM B  ONPEACICHHOM
JIOTHYECKOHN IMOCIE0BATESILHOCTH, YUAIUHCS TPUBOIUT HOBBIC MPHUMEPHI,
YCTaHABJIMBAET CBS3b MEXK]ly U3yUyaeMbIM U paHee U3yYCHHBIM MaTepUaIOM
Mo Kypcy (U3MKHM, a TaKXke C MaTepuajoM, YCBOSCHHBIM IMPU HU3YyUYCHUH
JIPYTUX TMPEAMETOB, YMEET MPUMEHUTD 3HAHUS B HOBOW CUTYallUH,

- yyaluiicss oOHapy’>KMBaeT BEpPHOE TOHUMaHHE (HU3HUECKON
CYIIIHOCTH pacCMaTpPUBAEMbIX SBJICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB M
TEOpHH, J1aeT TOYHOE OMPEACIICHUE M HCTOJKOBAHWE OCHOBHBIX MOHSITHH,
3aKOHOB, TEOPHI, a TAKKe MPABUIILHOE ONpeieSIeHHE (PU3NUECKUX BEJTUYHH,
HX CIUHUIL ¥ CTIOCOO0B U3MEPEHUS.

Onenka "'4"

CTaBUTCA B CJICAYIONIEM CiIydae:- padoTa BBITIOJHEHA TOJHOCTHIO WIIH HE
MeHee ueM Ha 80 % ot oObeMa 3ajaHusl, HO B HEll MMEIOTCS HEAOYETHI U

HECYIIIECTBEHHBIC OIITUOKH;
-OTBET Ha KauyeCTBEHHBIE 51 TEOPETUUYECKHE BOITPOCHI

YAOBJICTBOPSACT BbIIICTICPCUHNCIICHHBIM Tpe6OBaHI/I$IM, HO COICPIKUT



HETOYHOCTH B HM3JI0KCHUH (PAKTOB, OMPENCICHUHN, MOHATUN, OOBSICHEHUN
B3aMMOCBSI3€H, BBIBOJIAX U PEIICHUH 3371aY;

- yYalIWiCs HCIBITHIBAET TPYJHOCTH B TPUMEHEHWW 3HAHUN B HOBOWU
CUTYaIll¥, HE B IOCTATOYHON Mepe MCIOJB3YeT CBSA3H C paHEe N3yUECHHBIM
MaTepuajioM ¥ C MaTepuajoM, YCBOCHHBIM TIPH W3YYEHUU APYTHX
IPEIMETOB.

Ouenka "'3"

CTaBUTCS B CICAYIOIIEM ClTydae:

- paboTa BBIITOJTHEHAa B OCHOBHOM BEPHO (00HhEM BBITIOIHEHHOW YacTH
cocTaBisgeT He MeHee2/3 oT o01ero 00beMa), HO JTOMYIIICHBI
CYILIECTBEHHbIC HETOYHOCTH;

- y4amiicss oOHapy»XMBaeT TOHMMAaHHWE y4eOHOTO Marepuaja Mpu
HEJI0CTaTOYHOM MOJIHOTE YCBOCHHUS TIOHATHI U 3aKOHOMEPHOCTEMH;- yMEET
OPUMEHSTh  TOJYYCHHbIE  3HAHMSIIIPHU PEIICHUU MPOCTHIX 3a7a4 C
UCIIOJIb30BAaHUEM TOTOBBIX (DOPMYJI, HO 3aTPYAHSIETCIINPHU PEIICHUH
Ka4eCTBCHHBIX 3a71a4 M CJIOKHBIX KOJIMYECTBCHHBIX 3a7a4, TPEOYIOMNX
npeodpazoBanus Gopmyi.

Ouenka "'2"

CTaBUTCS B CIEAYIOIIEM CTy4ae:

- paboTa B OCHOBHOM HE BBITIOJIHEHA (00BHEM BBITIOJIHEHHON YacTH

MeHee 2/3 oT o0mierooobeMa 3a1aHus);

- ydamuics MOKa3blBA€T HE3HAHUE OCHOBHBIX MOHSATHI, HEMNOHUMAaHUE
M3YYCHHBIX 3aKOHOMEPHOCTEN U B3aMMOCBS3€M, HE YMEET pelaTh
KOJIMYECTBEHHBIE U Kaue€CTBEHHbIC3aIauH.

OueHka 0TBETOB y4alIMXCS MPHU NPOBeJAeHNH J1a00PaATOPHBIX PadoT

Onenka "'5"

CTaBHUTCA B CIICAYIOIICM ClIy4dac:

- nabopaTopHas pab0Ta BBITIOJIHEHA B MOJTHOM O0BEME C COOJIOJCHUEM
HE00XO0IUMOM

MOCJIEIOBATEILHOCTH TTPOBEACHHUS OIBITOB U U3MEPEHUU;
- YYAIIAACS CAaMOCTOSTEIBHO W PAIIMOHATILHO CMOHTHPOBAI
HE00X0IMMOe 000pyI0BaHUE, BCE OMBITHI TPOBET B

YCIIOBUSX U PEKUMax, 00€CIIEUNBAIOIINX MTOTYICHUE TIPABMIIBHBIX
PE3YIBhTAaTOB U BHIBOJIOB; COOIIOAT TPEOOBaHUS O€30MaCHOCTH TPY/IA;
- B OTUETE NIPABUJILHO U aKKYPATHO BBITIONHUI BCE 3aMMCH, TAOJIUIIHI,
PUCYHKH, YePTEKH,rPadUKH, BHIYUCICHHS; TPABHUIHHO BBITTOJTHHII
aHaJIU3 TOTPEITHOCTEH.
Ouenka "'4"



CTaBUTCS B CIIEAYIOIIEM CIIy4ae: BBIIOJIHEHHE JIA0OpAaTOPHOW paboThI
YIOBJIETBOPSICT OCHOBHBIM TpPEOOBAHMUAM K OTBETY Ha OILICHKY ''D", HO
y4aIuicst TOMyCTHII HEA0YEThl WK HErpyOble OMIMOKH, HE TOBJIUSBIIUE HA
pE3yJIbTaThl BHIIIOJHEHUS pa0OTHI.

Onenka "'3"

CTaBUTCS B CIEAYIOLIEM CIIy4yae: pe3yJbTaT BbIIIOJHEHHON YacTH
1a00paTopHOI pabOTHI TAKOB,YTO IO3BOJISIET MOJIYYUTh HPABHIIBHBIN
BBIBOJI, HO B XOJI€ IPOBEJCHUS OMNbITA W U3MEPEHUN ObLIN JTOMYLICHBI

OIINOKHU.

Ouenka "2

CTaBUTCS B CIEAYIONIEM CIIydae: Pe3yIbTaThl BHITTOTHEHUS
1abopaTOpHOM pabOTHI HE MO3BOJISIOT CAENATh PABUIIBHBIA BBIBO/,
M3MEpEHHUS, BBIYUCIICHUS, HAOTIOACHHUS TPOU3BOIUINCH HETIPABUIIBHO.
Ilpumeuanus.

Bo Bcex cnyudadx OLEHKAa CHIXKAETCS, €CIIM YYEHUK He coOmoaal

TpeOOBAHMI TEXHUKU O€30MaCHOCTH MPU MPOBEAECHUU SKCIIepuMeHTa. B Tex
ClIydasix, KOTJla yJaluics noKa3ajl OpUTMHAIbHBIA IMOAX0/ K BBIITOJTHEHHUIO

paboThl, HO B OTYETE COJEPXKATCA HEAOCTAaTKU, OLIEHKA 3a BBIIOJIHEHUE

paboThl, IO YCMOTPEHUIO YUUTENS,, MOXKET OBITh MOBBIIIEHA MO0 CPABHEHUIO
C YKa3aHHBIMU HOpPMAaMH.

TecTOBBIH KOHTPOJIb

[lenbr0 TECTOBBIX 3aJaHUN SBJISETCS BO3MOKHOCTH BBISIBJICHUSI 3HAHUM,

YMEHUM, HABBIKOB KaXJOr0 MCHOBITYEMOr0, TO03TOMY B KauecTBe

MHTEPHPETALUOHHON CHUCTEMBI OTCYETa MCIOJIb3YyeTCS KOHKpETHas s
OTNpEAENEHHOW BO3PAaCTHOW TpPYIIBl Yydalluxcs 00JacTb COAEpKaHUS
JAHHOT'O y4eOHOTO MpeaIMeTa.

3ananHus TecTOB pa3paboTaHbl B IBYX opmax:

- 3aKpbIThIe 3aJaHus (3aJaHusi C BHIOOPOM OTBETOB, MPU KOTOPBIX
UCIBITYEMbId BBIOMpAeT TMpPaBWIbHBI OTBET M3 4HCIAa TOTOBBIX,
NpUJIaraeMbIX B 33IaHUM TecTa (Kak mpaBuio 3-4 BapuaHTa).

- OTKpBIThIE 337aHus (3alaHusl, B KOTOPBIX UCIBITYeMbld cam (HOpMyIupyer
OTBET).

IIpu TectupoBaHuM Bce BepHble OTBEeTHl Oepytcs 3a 100%, Torma

OTMCTKA BBICTABIISICTCA B COOTBETCTBUMU C Ta6HI/IL[eI>'IZ

IIpoueHT OTMeTKAa
BbIINIOJIHEHH
51

3aJaHUA




95% u Gouee OTJIMYHO

75-94%% XOpOIIIO

50-74%% YIOBJICTBOPUTEIHHO

MeHee 50% HEYIOBJICTBOPUTEIHHO
Ilepeuyenn OIINOOK

I'pyoObie omunokm:
- HE3HAHUE OMPEJICICHUI OCHOBHBIX MOHSITUM, 3aKOHOB, MPABUJ, OCHOBHBIX
MOJIOXKEHUI Teopuu, HOpMyI, OOUIECIPUHATHIX CHMBOJIOB OOO3HAUYCHUS

(1)I/IBI/I‘ICCKI/IX BCIIMYMUHU, COAWMHUL HUX U3MCPCHU,
- HCYMCHUC BBIJICIIMTL B OTBCTC I'NTABHOC,

- HEYMEHHE TPUMEHSATh 3HaHWS IS pEeHIeHUs 3a7a4 U OOBSICHEHUs
bu3HUecKuX SBJICHUMN; HEPABUWILHO C(POPMYIUPOBAHHBIE BOIIPOCH 3a/1a4u
WJIM HEBEPHBbIE OOBACHEHHSI X0/1a €€ PEIICHMS; HE3HAHUE TPUEMOB PELLICHUS
3a/1a4, aHAJOTUYHBIX PaHEe PEIICHHBIM B KJacce, OIMUOKH, OKa3bIBAIOIINE
HEMpPaBUJIbHOE TMOHMMAaHHME YCJIOBUS 3a/Jayd WM  HENpPaBUIbHOE
HCTOJIKOBAaHUE PEILICHUS;
- HEYMEHHE YUTATh U CTPOUTH rpaduKU U MPUHIIUITHAIBHBIE CXEMBbI;
- HEyMEHHE MOJTOTOBUTh K pab0Te YCTAHOBKY WJIM JIabOpaTOpHOE
o0opyI0BaHUE, MPOBECTUOMNBIT, HEOOXOAUMbBIE PACUEThI, U
UCIIOJIb30BaTh MOJIYYEHHbIE JaHHBIE JJIs1 BBIBOJOB;
- HEOpEIKHOE OTHOIIEHHE K Ja0OpaToOpHOMY OOOPYAOBAHUIO M HU3MEPUTETHHBIM
npubopawm;
- HEYyMEHHE ONPEIeTUTh OKa3aHHE U3MEPUTEILHOTO TPUO0DPa;
- HapylIeHue TpeOOBaHU MpaBul 0€30MacHOr0 Tpy/la IpH
BBITIOJTHEHUHU YKCTIEPUMEHTA.
- HerpyOble omunokm:
- HETOYHOCTH (bopMyIHPOBOK, ONIPEICTICHUH,
MTOHATHM, 3aKOHOB, TEOPHH, BBbI3BaHHBIC HEIIOJIHOTOM OXBaTa
OCHOBHBIX MIPU3HAKOB OMPEIEIIEMOr0 MOHATHS, OIIUOKH,
BBI3BaHHBIC HECOOJIIOICHUEM YCIIOBUI TIPOBEICHUN OTIBITA UITU
W3MEpPECHUN;
- OIMMOKU B YCJIOBHBIX O0O3HAYCHUSX HA MPUHIUIHAIBHBIX CXEMaX,
HETOYHOCTH 4YepTexel,rpad)uKoB, CXEM;
- IPOITYCK WJIM HETOYHOE HalMCaHUE HAMMEHOBaHUMN eTMHUILL (PU3NUECKUX
BEJINYUH;
- HEpalMOHAJIBLHBIN BHIOOP XO/a pelIeHHUS.
Henouersr:
- HEepalMOHAJbHbIE 3alIUCHU MTPU BBIYUCIIEHUSX, HEPALUOHAIIbHBIE PUEMBbI
BBIYHCIICHUU, IPEOOPa30BaHUM U PEIICHUN 3a/1a4;
- apupMeTnyecKrue OMMOKHN B BEIUUCIECHUSAX, €CJIA 3TH OLIMOKH rpy0o He

HCKaXXaIOT PeaJbHOCTHIOIYYCHHOTO PE3YIbTaTa;
- OT/IETIbHBIE TIOTPEIIHOCTH B (POPMYIIMPOBKE BOIIPOCA MIIA OTBETA;
- HEOpE)KHOE BBITIOJTHEHHE 3aIHCel, YepTekKe, cxeM, rpaduKos;



- opdorpaduueckue U MyHKTyallMOHHBIE OIIMOKH.



