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COIEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHUM OKPY KAIOLIEero Mupa.

®usuka — Hayka o npupoze. SIBinenus npupoaspl. DPU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenUuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mMepennii MexayHapoaHasi cucTemMa €IuHHMII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] NO3HAHUS: HAOMIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaemMoro sBieHus. Onucanue GU3NUecKuX SBICHUN ¢ TOMOLIBIO MOJIENeH

Jemoncmpayuu.

1. MexaHH4YeCKUE, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre TpuOOPHI U MpOLEAypa MPSMbBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue NEHbI IeNEeHUs Kbl K3MEPUTEIHLHOTO Tprbdopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTU U TBEPAOTO TEA.

4. OrmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHue Ttemneparypbl IIpM IOMOIUM YKUJIKOCTHOI'O TEPMOMETpA U

JaTYrKa TEMIEPATyPHI.

6. lIpoBenenue ucciaenoBaHusl IO MPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJNETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIE, YeM OOJIbIe BHICOTA
IycKa.

IlepBoHaYanbHbIC CBECHUA O CTPOCHHH BelIeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OImbITHI,
JOKa3bIBAIOINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBfA3b CKOPOCTH JIBUJKEHHS YacTUL C
TeMIiepatypoil. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEM M TBEPABIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGOmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WUIHU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCHOJIb30BAaHUEM

doTtorpaduii).

2. OnbITHI IO HAOJTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSYKEHUS.

JIBuKeHMe U B3auUMOAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHU JIBUKEHUS.
SBnenne wHepUMU. 3aKOH HMHEpPUUH. B3auMoneicTBue Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTM JBMDXKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUYECTBOM MOJIEKYJI B E€IUHUIIE
o0beMa BelecTna.
Cuna kak XapakTepuCTHKa B3auMojieicTBusl Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOIIBIO AMHAMOMETpa. SIBJICHUE TITOTEHUS WU CUJIA
TsokecTd. Cuia TSKeCTH Ha Apyrux aHerax. Bec rena. HeBecomocTs. Crnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHOoxelicTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NOKOsS. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. H3MepeHHe CKOpOCTH NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaGmropenue siBjeHUs: HHEPIIUH.
4. HabOnroneHvue U3MEHEHHS CKOPOCTH TIPH B3aUMOJICHCTBHH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHue CuJl, HalpaBJICHHBIX 110 OAHON MPSIMOM.
Jlabopamophuie pabomot u onvimeot.
1. OmpeneneHue CKOpPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTU CKOJBXKEHUA Opycka WIHM IIapuKa I0
HaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnpITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT oObema, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TiyOWHBI. ['mapocraTmyeckuid
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO JIaBJI€HUs OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJIKMBAIOIEH CUITBI OT 00BbEMA MOrPYKEHHOM YacTH Teja

Y TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHIIBI BECY BBITECHEHHOW KUJIKOCTH.

8. YcCIOBHE IJIaBaHUA TEJ: TUIABAHUE UIIY NTOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B

o U A~ w N e

~

AKUJKOCTh YaCTHU TeNa.
2. OmpeneneHue  BBITAJIKMBAIOMICH  CWIIBI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHIIBI, JEUCTBYIOIIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
NENCTBYIOIIEH Ha TEJO B )KUJIKOCTH, OT 00BEMA MOTPYKEHHOU B JKUJIKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.
PaGoTra u MOIIIHOCTH. DHEPrHUsl.
Mexanunueckasi pabota. MOIIIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHS phluara K 0JIOKy. «3010Toe



npaBuiio» Mexanuku. Koaddunnent nonesnoro neiicteus (nanee — KI1/1) mpocTteix
MexaHu3MOB. [IpocThie MeXxaHU3MBI B OBITY U TEXHHKE.

Mexanudeckass 3Heprusi. KuHeTnueckas M MNOTEHUUANbHAas DHEPrUsl.
IIpeBpamieHne 0OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPrUu B MEXaHUKE.

Jemoncmpayuu.

1. [IpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHH TeJja 10

TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycinoBHil paBHOBECHS pbluara.
3. Usmepenue KIIJl HaKIOHHOM MIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

TemioBbie siBJCHMS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB U MOJIEKYJd. OmNbITh, HNOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannumueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUIAKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJIOXKEHUN MOJEKYJIIPHO-KHHETHYECKON TEOpUH.
CmauuBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BrHyTpeHHsss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH SHEPrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Teruionepenayn: TeIIONpoOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBo Temnorel. YaenbHas TEIJIOEMKOCTH BEIIECTBA. 1€IIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. [lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTk Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CrOPAHMUSL.

[Ipunuunsr padotel TemnoBbix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBbele IBUTAaTENIN U 3aIIUTa OKPY>KAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1. HaOnronenrie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mnpu M3MEHEHUU 00BbEMA U HArpEeBaHUU WIIU
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmroneHre nocTostHCTBA TeMIepaTyphl IPH TUIABJICHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, JKUIAKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3ylibTaTe
TEIJIoTIepe1aun U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBICHUS TEIIOOOMEHA IPH CMENIMBAHUHU XOJOJHOW U
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOMN BIIAXKHOCTH BO3/yXa.

Ornpenenenue yaeabHOM TETUIOTHI TUIABJACHUS JbA.

DJleKTpUYeCcKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apspkeHHBIX  Tenl. 3akoH KynonHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNepHO3ULUHU EKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS AJIEKTPUYECKOrOo ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
115t yaactka uend. [locienoBaTenbHoOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MoONmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue ey U MOTPpeOUTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE MarHuThl. B3anmoaeicTBUE TOCTOSHHBIX MArHUTOB. MarHuTHOE
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OImbIT
Opcrena. MarauTHoe moJie IeKTpUuueckoro Toka. [[pumeHenne 3eKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUTATENEd B TEXHUUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel Papajies. SBieHue 3aeKkTpoMarHuTHOW uHaykiuu. [Ipasumno Jlenna.
DIIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpU3alus Ted.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToyHrnKkn NOCTOAHHOTO TOKA.
JIecTBUA 3IIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 3neKTpUYECKOTro HANPSKEHHS BOJIbTMETPOM.
. PeocTtat 1 MmarazuH cCOnpoTUBIICHUM.
. BzaumopencTBre noCTOSTHHBIX MAarHUTOB.
. MozennpoBaHrue HEBO3MOXKHOCTH Pa3JCJICHHS MTOJI0COB MarHuTa.
. MoaenupoBaHHE€ MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBEHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiThl MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUHU.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka 1 poBepKa pabOThI AJICKTPUICCKOH IIETTH MTOCTOSTHHOTO TOKA.
M3mepeHre 1 peryMpoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHue HAIIPSKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 pPe3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHUS HA PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTD AIEKTPUUIECKOTO
COTNIPOTHBJICHUSI TIPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAM TIOTIEPEUYHOTO
CEUYeHUs U MaTepuaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSHKEHUM TPU TIOCIIEIOBATEIIBHOM
COCMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia IjIs CHJIBI TOKa TPU IMapajICIbHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue padoTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
OnpeneneHrne MOIIHOCTH OJEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ{ narpeBatens.

HccnenoBanre MAarHUTHOTO B3aMMO/ICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU UX 00beTMHEHNUN
U pa3/eIICHAN.

HccnenoBanne nelicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITBI, JIEMOHCTPHUPYIONIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTYIIK{ ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KaTYIITKE.
N3yuenune neicTBUSI MAarHUTHOTO TTOJIS HA TIPOBOJHUK C TOKOM.



19. KoHCTpyHpoBaHue U U3y4eHHe padOoThl AJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexrpoaBUraTeIbHON yCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHUs W HaNpPABICHUS HWHAYKLMOHHOTO
TOKA.
9 KUIIACC

MexanuuyecKkue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JIBUKEHHs. PaBHOMEpHOE NpsSAMOJIMHENHOE
nBrkeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpelHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHelHoe JBukeHue. CB0oOOHOE
nagenue. OnbITel ['anumnes.

PaBHOMepHOE ABMKEHHE N0 OKpY>KHOCTH. Ilepron m wactora oOpalieHus.
JIuneliHas v yrioBasi CKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtoHa. Bropoit 3akoH Herorona. Tperuit 3akoH HproTroHa.
[TpuHIUI CYyNEepnO3ULINU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, CUjla
TPEHUSI IOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmmueckasi CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepuanibHOM TOYkH. AOcCoiOoTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpalieHus. MOMEHT cuibl. LIeHTp TskeCcTH.

Nmnynec Tena. M3meHenue umiynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
uMIlyJibca. PeakTuBHOE IBUKEHUE.

Mexannueckass paboTta W MOITHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEPruu U padboThl. [loTeHIMaNbHAs SHEPTUS TeNa, TOJIHIATOTO HaJ
ITOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.
1. HaOmroneHre MEeXaHWYECKOTO JIBMXKCHHUS TeJla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHHME MyTed W TPACKTOPUN NBUKEHUS OAHOTO M TOTO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenmne CKopoCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKEHHS.

4. HccrnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.
Halnronenre nBuxeHus Tela 1no OKpy>KHOCTH.



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

HaGmronenne MmexaHu4eCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
kaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JCUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

IIepenaya umiynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus JHEPTUU NPU B3AUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJbCa MPU HEYNIPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UMMyJbca npu adCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUUYECKOW SHEPTUM TIPU IBUKEHUM TEJa MOJT ICHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KoncTtpyupoBanue Tpakra Jjisi pa3roHa W JajdbHEUIEro PaBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WU TEJICKKHU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIBXKEHUs Opycka WIM JBUKCHUS
[IapHKa M0 HAKJIIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpeHHsI Tena IMPU PABHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

NccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHU NIPH PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HAa4aJIbHON CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kodhPUIEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUSI TP PAaBHOMEPHOM JIBMKEHUU Tea Mo
TOPU30HTAIBHOM MMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HEMOJBUKHOTO U MOABUKHOTO OJIOKOB.

N3yudeHne 3akoHa COXpaHEHUS SHEPTUU.

MexaHuuyeckue KoJie0aHusl U BOJHBI.



KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPrUuU MpH KOJIeOATEITBHOM JIBUKEHUH.

3aryxaromue  koneOaHus.  BolHyXneHHble — KoneOanus.  Pe3oHaHc.
Mexannueckue BonHbL. (CBONCTBA MEXAaHMYECKMX BOJH. I[IponmoneHble U
[IOIIEpEeYHble BOJHBI. JlJlMHA BOJIHBI U CKOPOCTh €€  paclIpOCTPaHECHUS.
MexaHnyeckue BOJIHbBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicoTa TOHA. OTpakeHue 3Byka. MHPpa3Byk u
yJIbTPa3ByK.

Jemoncmpayuu.

1. HaGmonenune koneGaHuii Ten MmojJ JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenue BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpoI0JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pEe30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHue YacToThl W Mepuojia KojJeOaHWH MaTeMaTH4eCKOTro
MasTHHUKA.
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2. Ompezenenne 4acTOTHI M IEpUOa KOJIeOaHU MPYKMHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TepHUoja KOJeOAHUN MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHU MPYKUHHOTO MasiTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJIBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCMMOCTh TEepuoAa  KoyieOaHUU
IPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. M3mepeHne ycKopeHusi CBOOOTHOTO TafCHUSI.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTpOMAarHUTHOE  MoJie.  ODJNEKTpOMarHuTHble  BOJHBIL.  CBoiiCTBa
ANEKTPOMArHUTHbIX BOJIH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.

DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.

Jemoncmpauuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.



Jlabopamophule padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO
TenedoHa.
CgBeTOBbBIC SIBJICHUS.

JlyueBas  Mmopmenbp  cBera.  Mcroynukm — cBera.  lIpsaMonuHeinHoe
pacnpoctpanenue cpeta. 3atMeHusi Connina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. IlonHoe BHyTpeHHee
OTpakeHue cBera. VICnonb30BaHWE TOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon nyyedt B muH3e. OnTuyeckas cuctema (poroarrapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuueckas cucrema. biiM3opykocTh U 1albHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAsmosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBerTa.

[Tonyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.

[Ipenomiienue cgera.

Onrtryeckuil CBETOBO/I.

Xon mydelt B coOuparomieu JuH3e.

XoJ JIydeu B pacCEeHBaroOIICH JIMH3E.

[Tony4yenue nzo0paxeHnit ¢ TOMOUIBIO JHH3.

[TpuHuun necTBus goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Monenb riasa.

11. Paznoxxenue 06emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPa)K€HUsI CBETOBOIO Jiyya OT yrjia
NaJCHUS.

2. M3ydeHue xapakTEpUCTUK U300paKEHUsS MPEIMETA B IUIOCKOM 3€pKaJie.

3. HccrnenoBanue 3aBUCMMOCTHU yTJla MPEJIOMJIEHUSI CBETOBOIO Jy4a OT yria
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. TlomyueHne N300paKeHUI ¢ TTOMOIIIBIO COOMPAIOIEH JTUH3HI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIVH3BL.

6. ONBITHI IO PA370KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITHl IO BOCIHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOJIOJICHUH Yepe3
LIBETOBBIE (PUIIBTPHI.
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KBanToBbI€e siBJICHHS.

Omneitel Pe3epdpopna u mianerapHas mojenb atoma. Mogaens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JIuHeUaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anapa. Hykimonnas wmoaens aromHoro sapa. HMszoromel. PaauoaxtuBHBIE
npespaienusd. [lepuoa nonypacnaga aTOMHBIX siEp.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJ0BOTO U MACCOBOTO YHCEI.
OHeprusi CBsi3M aToMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepretuxa. JeMCTBUS pPAAMOAKTUBHBIX H3IYYCHUU HaA >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIEHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. Cnektp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydeHus npupoHbIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopnuie padomut u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccienoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIHLHO-0000 1A AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYIh MIPEAHA3HAYECH JJII CUCTEMAaTU3aIIH
1 0000IIEHUS TTPEMETHOTO COAEPIKAHUS U OTBITA JAEATeIbHOCTH, TPHOOPETEHHOTO
IpU M3Y4YEHUHM BCEro Kypca (pu3uku, a Takke sl MOJTOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke sl 00yJaronimxcs, BBHIOPABIIUX 3TOT
y4eOHBIN MpeIMET.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKEHHUE TPEIMETHBIX H
METalpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHUE HAY4YHBIX METOJOB HCCIEJI0BaHUS
SBIICHUNA TPHUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECCKUE
SABJICHUSI, TPUMEHSS TOJyYeHHbIE 3HAHHUS, pelaTh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUMNIMANBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesia peaanu3yercs 3a
CYET TOro, 4TO 00YYAIOIIHECs BBIMIOIHSIIOT 33JJaHUsI, B KOTOPBIX UM MpeJiaraeTcsi:



Ha OCHOBE IOJIYYEHHBIX 3HAHWIl pacro3HaBaTb M HAy4yHO OOBACHATH
(u3nueckue SIBICHMS B OKpYXKaIOLEeH TPUPOJIE U OBCEIHEBHON KU3HU;

MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE U MPOBEPKH THIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanOoOJiee BaXHBIX JOCTUKEHUNW COBPEMEHHBIX
TEXHOJIOTMM, HAPUMEDP, NPAKTUYECKOTO HCIIOIb30BAHUS PA3JIMYHBIX NCTOYHUKOB
SHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHECHMS BCEX WM3BECTHBIX BHJIOB
DHEPIHH.

Kaxmas w3 TemM [MaHHOrO MOAYJS BKJIKOYAET AKCIEPUMEHTAJIbHOE
uccienoBanue o0oOmaromero xapakrepa. Moaynb 3aBepiiaeTcs NpOBEIEHUEM
JTUArHOCTUYECKOM M OLEHOYHOM paboThI 32 KypC OCHOBHOT'O OOLIEro 00pa3oBaHMUs.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe usydenus pu3uku Ha ypoBHE OCHOBHOI'O 00IIeT0 00pa3oBaHuUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

- TIPOSBJICHUE MHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB,;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHUE BaXHOCTHU MOPAIbHO-3THUYECKUX MPUHLMIOB B JEATEIBHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUATHE ICTETHUECKHX KadecTB (DU3NYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETBHOCTH, WMHTEpPEca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

- OCO3HaHME IIEHHOCTH Oe3omacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chopMUPOBAHHOCTH HaBbIKA PeICKCHH, MPU3HAHKUE CBOETO MpaBa Ha OIMNOKY
Y TaKOTO K€ MpaBa y APYroro 4eyioBeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B PEUICHUWU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluMy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U
COIMAIbHOM HANPABICHHOCTH, TPEOYIOUIMX B TOM UKCIie U (PU3UUECKUX 3HAHUN;



e - HHTEpEC K MPaKTUUECKOMY H3YyUYEeHUIO npodeccuit, CBSI3aHHBIX C (HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHUEHTalUs Ha TpPUMEHEHHE (U3MYECKUX 3HAHUU I pEelIeHUs 3aj1ad B
o0JlacTi OKpy’Karouied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICACTBUH JIJIs1 OKPYKAIOUIEH CPEeIbl;

e - OCO3HaHME IJI00ATLHOT'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu uX
pelieHus;

e 8) ajanTanuM K M3MEHSIOIIMMCS YCJOBHSM COIHAJBHOH M NPUPOIHOM

cpenbl:
e - TOTPEOHOCTh BO B3aMMOJCWCTBUU TPU BBINIOJIHEHUU UCCICIOBAHUIA |
NPOCKTOB (IU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHHUAM
APYrux;
e - TIOBBIIICHHE YPOBHS CBOCH KOMIICTCHTHOCTH 4epe3 MPaKTUYECCKYIO
JCSITeIIbHOCTb;

e - MOTPeOHOCTH B (OPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hciie POPMYyIUPOBAThH
UJIeH, MOHATHUSA, TUTIOTE3bI O PUBHUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHME Ne(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
buzuky;

e - [UJTAHMPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e - CTpPEMJICHME aHAJM3UPOBATh U BBIABIATH B3aMMOCBS3H IPUPObI, 0OIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTOIb30BAHUEM (PU3NUYECKUX 3HAHUM;

e - OILIGHKa CBOMX JCHCTBHHM C yd4€TOM BIMSHHMS Ha OKpYXaloIlyl cpeny,
BO3MO’KHBIX ITT00AIBHBIX MTOCIIECTBUI.

METAINPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOCHHS POTpamMMBI 110 (PU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue a1eicTBUS:
e BBIIBIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BJIEHUI);
e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIaCCU(DHUKAIIMKA, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOIIOACHUX, OTHOCSIIUXCS K (PU3MUECKUM SIBICHUSM;
BBISIBIIATh TPUYMHHO-CICCTBEHHBIC CBS3U NPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C HUCIIOJIB30BAHNEM A€ TyKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITETTLHO BBRIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJbKMX BapUaHTOB pEIICHHs, BBHIOOp Hauboiee
MOIXO/ISIIIEr0 ¢ Y4ETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTEeIbLCKIE JEHCTBUS

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOXKHBIN
(Gu3MUecKuil HSKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PU3MUYECKOTO
SIBJICHUSI;

OLICHMBaTh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHLHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 1O PE3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIC0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undopmaumeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3aIpOCHl TIPH MTOUCKE U
orbope HMH(pOpMAIIMU WM JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buznveckoi 3a1aun;

aHAIIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSITETTLHO ~ BBIOMPATh ONTUMAIbHYIO (GOpMY TpPEACTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSMU.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBUS:

B X0/ie OOCYXJCHHsS y4eOHOTO MaTepuaia, pe3yibTaToB Ja0OpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJCH, HALICJIICHHBIE HA PEUICHUE 3aJa4yd U IOAJCPKAHUE
0J1aro’xenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapyKUBaTh Pa3INyUe U CXOJICTBO MO3ULINIA;

BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3yJbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OMbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHONW U UHAUBUAYAIbHOM
paboThI pU PEIICHUH KOHKPETHOU (PU3NYECKON POOIEMBIL;

OPUHUMATh LEJIM COBMECTHOM NIESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpeNesaTh poJiM, OOCYXAaTh IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTAsl KAYECTBEHHOIO pe3yjbTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJTbHbIC YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISBJIATH MPOOJIEMBl B JKU3HCHHBIX M YYCOHBIX CUTYaIHsIX, TPEOYIOIIHX
JUTSI pereHust (GU3NICCKUX 3HAHMH;

OpUEHTUPOBATHCS B  PAJNIMUYHBIX  MOAXOAAX MPHUHATHS  pelIeHUn
(MHIUMBUyaIbHOE, TPUHATHE DEIICHHUs] B TPyIMINe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PellIeHUs GU3NUECKON 3a7auu WIIN
IUTAaHA WCCJIEOBAHMS C YYETOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIIICHHE.

CaMOKOHTpO.HI), AMOIHOHAJIbHbIN HHTEJJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MpPEeAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
JeSTEIBHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nueckoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATHh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYrOro YeJI0BEKa B XOJ€ CIopa Uiu AUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMAaTbh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTOro;
pU3HABATh CBOE MPABO HA OMMUOKY MPHU pelIeHnH (HU3HUECKUX 3a7a9 W
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYroro.

HPEAMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHusi B 7 Kjacce peIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (PU3MYECKHUE U  XUMHYECKHE  SBIICHUA,
HaAO0JIIO/IEHUEe, SKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €AMHMIBI (PU3HMUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBI)KEHHE (paBHOMEPHOE,
HEPABHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmanus  (ympyras, IUIACTUYECKAasl),  HEBECOMOCTb,
COOOIIAIOINECS COCYABL;

paznuyarh siBiaeHUs (auddys3usi, TEMIOBOE IBHKEHHE YacCTHUI] BELIECTBA,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBU)KEHUE,  HWHEpUUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpalleHus, Niepeaya JaBieHUsI TBEPAbIMU TEIaMU, )KUAKOCTIMH U ra3amu,
aTMoc(epHOE [aBlieHWE, IUJIaBaHHWE TeJl, MPEBPALICHUS MEXaHUYECKOM
SHEPIruM) IO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3JIMYHBIMU CKOPOCTSIMH B KMBOM M HEXUBOM
OpUPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EPHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TEJIe YeJIoBeKa, MPU 3TOM MEePEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKHK) (PU3UUECKUX SBJICHUIA;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBJICHHS, UCTIONB3YS
duznueckre BeMMUuHbI (Macca, 00bEM, TNIOTHOCTDh BELIECTBA, BPeMsi, MyTh,
CKOPOCTb, CPEIIHASI CKOPOCTbh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cuJiia TpeHus, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BBITAJKHBAIOIIAS
CWJia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO3(QQUIMEHT TMOJEe3HOr0 JACUCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAJbHAs SHEpPrusi), NIpU ONHCAHUU NPaBUIBHO TPAKTOBATh
(Gu3NYEeCKUil CMBICI UCIIOJIb3YEMbIX BEIUUYMH, UX 0003HAYCHUS U €TUHUIIbI
(¢u3nYeCKNX BEIUYHMH, HAXOAUTh (OPMYIIbI, CBSI3BIBAIOIIME JaHHYIO
¢u3nUecKky0 BENTWYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBJICHHUS M MPOLECCHI,
UCIIOJIb3Ysl MIpaBUJia CJIOXEHUsI CUJl (BAOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MpaBUJIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TOE TPABUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHMYECKON



SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATHYECKOE BBIPAKEHHUE;

OOBSICHATH (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHeHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliarb pacu€THble 3a7adyd B |—2 JEWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolUe (DU3NUYECKUE BETWYMHBI: HAa OCHOBE aHaln3a
yCJIOBHS 3aJlauy 3aMHUChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3aj]ia4, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYUHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIICIIATH ITPOBEPSIEMOE
peAnoioKeHue (TUIOTEe3Y), pa3IndaTh U MHTEPIPETUPOBATH MOTYICHHBIN
pe3yibTaT, HaXOAUTh OIIMOKU B XOJI€ OIbITAa, JeiaTh BBIBOJLI IO €r0
pe3yabpTaTam;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3MYECKUX SIBICHUM WU
(bu3MUeCcKrX CBOWCTB Tell: POPMYITHPOBATH IPOBEPSEMBIE TPEATION0KEHNUS,
coOupaTh YCTaHOBKY M3 IPEIJIOKEHHOTO 000pYAOBaHUS, 3alIUCHIBATh X011
ombITa U GOPMYITHUPOBATH BHIBOBL;

BBIIIOJIHATh TMpPSMbIE M3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJIb30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3aIlMCHIBATH IIOKAa3aHUS MPUOOPOB ¢ YUETOM
3aJJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IpPYrol C UCIHOJIb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JABMKYLIETOCS T€JIa OT BPEMEHHU JBUKEHUS TeJa, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBHUCUMOCTH CWJIbI TPEHHS OT IUIOLIAJANA COIPUKOCHOBEHUS TEJl, CUJIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOLWIEH CHUIIBI OT 00bEMaA
MOrPYKEHHOW YacTH Teja U OT IUIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT IJIOTHOCTH TeJNa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
MJIaBaHUSl TEJ, YCIOBUH pPaBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBATh B
MUIAHUPOBAHUM Y4EOHOTO WCCIECIOBAHUS, COOMpaTh YCTAaHOBKY H
BBINIOJIHSITh M3MEPEHUS, CleAys MPEeIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTL KOCBEHHBIE H3MEpEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CUJIa TPSHUS CKOJIBKEHUS, TaBIICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeNo, KOA(D(UIIMEHT IONE3HOTO  JEUCTBHSI  MPOCTHIX
MEXaHH3MOB), CJCAys TMPEIIOKECHHOW HWHCTPYKIIMHM: TPH BBITOJHEHUN
U3MEpEeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIATH
3HAYCHNE NCKOMOU BEJTUYHMHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30MaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JTCUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMHCTB:
BECBhI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYAbl, OapoMmerp,
phIyar, MOJABUKHBIA W HEITOABUKHBIA 010K, HAKJIOHHAS TUTIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUINBI  JACHCTBUS H3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOMCTB C ONMOPOM HAa WX OMNHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, yCTPOMCTBO BOJONPOBOAA, THAPABIMYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOM HACOC, apEOMET]), UCIIOIb3Ys 3HAHHUS
0 CBOMCTBaxX ()M3MUECKUX SIBJICHUN U HEOOXOAMMBIE (U3NUECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecrieueHus1 0€30MacHOCTH IIPU OOpallleHHH ¢ TIpUOopaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3I0POBBS M COOIIOCHISI HOPM
HKOJIOTUIECKOTO IMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYILIECTBJIATh OTOOp HWCTOYHWUKOB wuH(popmammu B HHTepHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSI PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOro COAepKaHUs, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetn VHTepHer, BmameTb mNpuéMaMu KOHCIIEKTHPOBAHHUS TEKCTa,
npeobpazoBaHus HHGOPMAIIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
qucIie MyOJuYHO IeNIaTh KPaTKUe COOOIICHUS O pe3ybTaTaX MPOEKTOB UITH
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN



MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MPE3CHTALUEN;

MPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M UCCJIEAOBAaHUU pacrpeneisiTh
00SI3aHHOCTU B TPYIINIE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3aJa4yaMu,
CICIUTh 3a BBIIIOJHEHUEM IUIaHA JCWCTBUM, AaIEKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JACSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJCUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACBIIMICHHBIM TMap, BIAKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI DHEpPrusi, TEIUIOBOW JBUTATEINb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U TUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
paznuuath SBJICHHUS (TEIUIOBOE pACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAuMBaHWE, KaMWJUISIPHBIC SBIICHHS, HCIIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaLM3alusa (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaya (TenIonpOBOHOCTb, KOHBEKI[HS, U3JIyYCHHUE),
AJIEKTpU3alus TeJ, B3aUMOJICHCTBUE 3apsI0B, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHME, B3aUMOJCHCTBUE MArHUTOB, JIENCTBUE
MAarHMTHOTO TI0JISl HAa MPOBOJHUK C TOKOM, JICKTPOMArHUTHAasE MHIYKIIHS)
0 ONHCAaHUID MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HYECKOE SBJICHHUCE;

pacrio3HaBaTh TPOSBICHHE M3YYCHHBIX (PUBHYECKUX  SBJICHUW B
OKpY)KaloIleM MHpE, B TOM 4HCiIe (U3UYSCKHE SBICHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSPKEHHE W KalWUISIPHBIE SIBJICHUS B MPUPOJE,
KpUcCTajUlbl B Tmpupone, uzinydeHue ComnHua, 3aMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, SJIEKTPUUECKUE
SBJICHUS B atMoc(depe, dMEKTPUUYECTBO >KUBBIX OPTaHU3MOB, MArHUTHOE
nosie 3eMJid, Apeiid) moJIFOCOB, POJIb MATHUTHOTO MOJIS JJ1s1 )KU3HU Ha 3eMIie,
NOJISIPHOE CHUSHHWE, TMPU HTOM TMEPEBOJUTHh MPAKTHUYECKYIO 3aJady B
yueOHYI0, BBIICNATHh CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3UUCCKUX
SIBJICHUM;

OTMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusznyueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, YyJAEJbHAs TEIIOTa
IJIABJICHUS, YJEJIbHAsl TeIUIOTa MapooOpa3oBaHuUs, YleJbHAs TeIuloTa
CropaHusi TOIUIMBA, KOA(PPUUUEHT TMOJEe3HOro JCHCTBUS TEIJIOBOM



MAaITUHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3/IyXa, DJICKTPUUECKUAM 3apsi, Crjia
TOKAa, DJEKTPUYECKOEC HAIMpPSOHKEHUE, CONPOTUBIICHHE IPOBOJTHUKA,
yJIeTbHOE COMPOTUBIICHHUE BEUIECTBA, Pa00Ta U MOIITHOCTH YJIEKTPHUECKOTO
TOKAa), TPU ONHCAHWHM TPABUIBLHO TPAKTOBATh (PU3UYECKUNA CMBICI
UCIIOJIb3YEeMBIX BEJTUYNH, 0003HAYEHHUS M €TUHUIIBI (PU3UYCCKUX BEITUYHH,
HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO (U3UYECKYIO0 BEIMYHHY C
JIPYTHMH BEIIMYMHAMHU, CTPOUTH TpadUKH H3YYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEJIUYLH,

XapaKTepHu30BaTh CBOWCTBA TeJ, (U3MYCCKUEC SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsS] OCHOBHBIC ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TEOpHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHECHHSA 3apsjaa, 3akoH OMa /iis y4acTKa IeTH, 3aKOH
Jlxoyns—JIeHna, 3aKoH COXpaHEHUs SHEPTUH, TIPU ITOM JIaBaTh CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHA ¥ 3aITUCHIBATH €T'0 MATEMATHICCKOE BBIPAKCHUE;
OOBSCHATh (PU3MYECKHE TIPOIECChI M CBOWCTBA TEJ, B TOM YHCIC U B
KOHTEKCTE CUTYyaIlMil MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NIPUYUHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BSICHEHUE U3 |—2 JTOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3YyYCHHBIX CBOMCTBA (PU3NUYCCKHUX SIBICHHIA,
(U3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THbIE 3amadydl B 2—3 JCHCTBHS, WCIONB3YS 3aKOHBI H
GopMynbl, CBS3bIBaIONIME (U3MUYSCKHUE BEIWYMHBI: HA OCHOBE aHaJH3a
YCIIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX JUISI pelICHHs] 3aJadd, BBIOMPATh 3aKOHBI H  (QOPMYIIHI,
HEOOXOJMMBIE sl €€ pelIeHHs, TPOBOJHUTH pPAacUYEThl M CpPaBHUBATH
TIOJTyYeHHOE 3HAaUCHHE (PH3NIECKON BEIIMUNHBI C U3BECTHBIMH JIAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIINTh MPH TOMOIIH
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBIICISATH
poBepsieMOe  TPENIONIOKEHNE, OIEHWBATh MPABUJIBHOCTh TOPSAKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

IPOBOAUTH OMBITBI 1O HAOMIOAEHWI0 (U3MYECKUX SBICHUH  WIH
bu3nUecKrX CBOMCTB Tel (KamUUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHWsl TPH U3TYYCHWH OT IBETa W3Iydaromed (MOTIIOMIArOIICH )
MMOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIIEPATyphl KUJIKOCTH U
mwiomaan €€ TOBEPXHOCTH, DJIEKTPU3AIMS TEeI H B3aWMMOJEHCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aMMOJICWCTBHE TIOCTOSIHHBIX MAarHHUTOB,
BU3yaJn3alsi MarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHuTHOTO TOJS Ha TPOBOJHUK C TOKOM, CBOMCTBA JJIGKTPOMArHuTa,
CBOWMCTBA DJEKTPOJBHUTATENs IOCTOSHHOTO TOKa): (OpMyIHpOBATH



MpOBEpsieMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHUSI, OIUCKHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHSITH MPSIMbIE U3MEPEHUSI TEMIEPATYPhI, OTHOCUTEILHOMN BIAXKHOCTH
BO31yXa, CUJIbl TOKA, HANpPSHKEHUS C HCIOJb30BAHUEM aHAJOTOBBIX
npubOpOB M JATYMKOB (DU3UUYECKUX BEJIWYUH, CPAaBHUBATH PE3YIbTAThI
U3MEPEHUN ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEI0BAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrol Cc HCHOJb30BAaHHEM MPSAMBIX U3MEPEHUU  (3aBUCUMOCTh
CONMPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAHM TONEPEUHOTO
CEYEHMSI U Y/IeJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMUKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJHUK, OT HANpPSDKEHUS Ha  POBOJHUKE,
UCCJIEIOBaHUE TMOCJEAOBATENIbHOTO M MapaJyIeNbHOIO  COEAMHEHHM
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1e]aTh
BBIBOJIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEeHHUs (u3nueckux BeauuyuH (yaelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOMpaTh
AKCHEPUMEHTAIBbHYIO YCTAHOBKY, CIEAys MPEIIOKEHHON MHCTPYKIUHU, U
BBIYHCJISITh 3HAUEHUE BEJINYUHBI;

co0JIro1aTh TIpaBUiia TEXHUKN 0€30MaCHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh TMPUHLUINBI  JACHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX ONMHUCAHUS (B TOM YHCIIE: CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, TapOBasi TypOMHA, aMIIEpPMETP, BOJIBTMETD,
CUETUMK DIIEKTPUYECKOW DHEPIHH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
IPEAOXPAHUTENH, ANEKTPOMArHUT, AJIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBaxX (DM3MYECKUX SBICHUA M HEOOXOIAMMBIC
(pusnyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTEIIbHbBIE
MpUOOPHI IO CXEMaM M CXEeMATHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTaTElb BHYTPEHHErO CrOpaHus,
ANEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKUX IEeneil ¢
MOCJIEA0BATENBbHBIM U MapaJlJIeIbHBIM COSIUHEHUEM 3JIEMEHTOB, pa3indasi
YCIIOBHBIE 0003HAYEHUS AIEMEHTOB 3JIEKTPUUYECKUX LIETIEH;

NPUBOAUTH  MpUMEpPbl  (HAXOAUTH HHPOPMAIMIO O  MPUMEPAX)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B IOBCEIHEBHOMU



AKU3HU 151 oOecrieueHus: 0€30MacHOCTH NP OOpallleHUH ¢ MpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLEHN Cpene;

OCYIIECTBJISITh MOUCK HMHPOpMaUUU (U3HYECKOIO COJACpKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUM U NYyTEM CpaBHEHUA
JOTIOTHUTENbHBIX HCTOYHUKOB BBIIENATh HH(OPMAIUIO, KOTOpas ABIsETCS
IPOTUBOPEUHUBON MU MOKET OBITh HEJOCTOBEPHOIA;

UCIOJIb30BaTh NPH BBINOJHEHUU YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISPHYIO
AUTEpaTypy GU3MUECKOro COepKaHUs, CIPABOYHbIE MaTepUabl, PECYPChI
cetu MHrepHer, Biagers IpuéMaMHU KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NYECKOTO
coJiep KaHusl, B TOM YHCIIE ITyOJIMYHO MPEACTABIATH PE3yIbTaThl IPOSKTHON
WJIY UCCIIEIOBATENBCKOU IESTEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BaTh
U3YUYCHHBbIH TOHATHMHBIA amnmapar Kypca (HU3MKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEN;

OpU BBIMOJTHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (U3MUECKHUX
IPOILIECCOB PACHpPENENATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJja4aMU, CICAUTH 3a BBIIIOJHEHHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B
NEATEIILHOCTD IPYIIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE,
IPOSIBJISIS TOTOBHOCTH pa3pemiaTbh KOH(INKTHL.

K xonIy oOyuenust B 9 Kiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHCTeMa OTcuéra, MaTepHalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NIBWKEHHS, nedopmarus
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECUE, MEXAHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, IEKTPOMAarHUTHBIE BOJTHBI, IIIKaIA
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CHEKTPBI UCIyCKaHUs M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHuUs,
W30TOIIbI, Si/IEpHAsl SHEPTETHKA;

paznuuath sBI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABWKECHHE, CBOOOTHOE
MaJIcHUe Tell, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJECHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KOJieOaTelbHOE JBUXKEHHE (3aTyxarolue u
BBIHY)KJICHHBIE KOJE€OaHUs), PE30HAHC, BOJHOBOE JIBMXKEHHUE, OTPaKeHUE



3ByKa, IPAMOJMHENHOE PACIPOCTPAHEHHUE, OTPAKEHUE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, pPa3jioKEeHHE OEJIoro CBeTa B
CIIEKTP M CJIO)KEHUE CIEKTPAIBHBIX I[[BETOB, JHUCIIEPCUsS  CBETA,
€CTECTBEHHAsA PAaAUOAKTUBHOCTb, BO3ZHMKHOBEHUE JIMHEUYATOTO CIIEKTPA
U3JIYyYCHUS1) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (PU3UUECKUX  SIBJICHUH B
OKpYyXKaroleM Mupe (B TOM 4HClIe (PU3NUECKUE SBJICHUS B MPHUPOJE:
MPUJIMBBI U OTJIWBBI, IBM>KEHUE TIJIaHET COJIHEYHOM CUCTEMBI, PEaKTUBHOE
JIBUKCHUE IKUBBIX OPraHU3MOB, BOCHPHUITHUE 3BYKOB KUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMHUYECKHUE BOJIHBI, I[yHAMH, 03XO, IBE€Ta TEJl,
ONTUYECKUE SBJICHUS B TPUPOJIC, OMOJOTHYECKOE NEUCTBUE BHUAMMOTO,
yIbTPA(UOJIETOBOTO ¥ PEHTTEHOBCKOTO HW3JIYYEHUU, eCTEeCTBEHHBIN
PaTMOaKTUBHBIN ()OH, KOCMUYECKHE JIYUd, PaTUOAKTHUBHOE H3IIyUCHUE
MPUPOJHBIX MHUHEPAJIOB, JEWCTBUE PAJUOAKTUBHBIX W3JIYYECHUM HaA
OpraHu3M 4YeJIOBEKAa), MPH ATOM TNEPEBOJAUTH MPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIICIISITh CYIICCTBEHHBIC CBOMCTBA (MPU3HAKU) (PUBHUECKUX
SIBJICHUI;

OMHCHIBATh U3YYCHHBIC CBOMCTBA TN M (PM3UYECKUE SBJICHUS, MUCIIOJIB3YS
dbu3uveckue BEIUYMHBI (CPEIHsSII M MTHOBEHHAas CKOPOCTh Tela TpH
HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHUE, NEPEMEIICHUE, MYyTh, YIiIOBas
CKOPOCTb, CHJIa TPEHHS, CHJIa YIOPYTOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TIQJICHUS, BEC TeJla, HUMIIYJIbC TeJla, HUMITYJIbC CHIIBI,
MexaHu4yeckas paboTra W MOIIHOCTh, TNOTCHIMAIbHAS JHEPrus Tela,
MIOJHATOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAA DHEPTHS CHKATOU
MPYXKUHBI, KHHETUYECKAS SHEPT s, ITOJTHAS MEXaHUYECKAs SHEPT U, TIEPHUO]T
¥ YacToTa KoyieOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IIOKa3aTellb IPEIOMJICHHUS CpE/bl), MNPU OIMUCAHUU
MPaBWIBHO TPaKTOBaTh (PU3UYECKUNA CMBICI MCIIOJIb3YEMbIX BEJIHWYUH,
0003HaYCHUSI W EIUHUIBI (DU3NYSCKUX BEIMYHMH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JJAHHYIO (DU3UUYECKYIO BEIIMYUHY C APYTUMH BEITUYUHAMH,
CTPOUTH rpadKN U3yUCHHBIX 3aBUCUMOCTEH (PU3UICCKUX BEIIUYUNH,
XapaKTEePU30BaTh CBOMCTBA T, (PU3UYCCKHE SBICHUS M IPOIECCHI,
WCIIOJNIb3Yysl 3aKOH COXPAHEHUsSI DHEPTUM, 3aKOH BCEMHUPHOIO TITOTECHUS,
NPUHIWAN CYNEPNO3UIMA CHJI, NPUHIHUI OTHOCHUTEIBbHOCTH [amuies,
3aKOHbI HBIOTOHA, 3aKOH COXpaHEHHUS UMIYJIbCA, 3aKOHBI OTPAXCHUS H
MPEJTOMIIEHHS CBETA, 3aKOHBI COXPAHEHU 3apsIOBOIO U MACCOBOI'0 YUCEN
MpU SICPHBIX PEAKIMAX, IMPU ATOM JaBaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;



OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOJIb3YA 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE (PU3NYECKUE BETUYUHBL: Ha
OCHOBE aHaJIW3a yCJIOBUS 3aJa4M 3alHUChIBATh KPATKOE YCIOBHUE, BBISBISATH
HEJO0CTAIOIIME WM U30BITOUHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMbIE ISl pEILIeHUs, NPOBOAUTH pacuy€Tbl M  OLCHUBATH
PEANTMCTUYHOCTH MOJYYEHHOT0 3HAUEHUS (PU3NYECKOI BEITUYUHBI;
pacno3HaBaTh MpPOOJIEMbI, KOTOpble MOXXHO pELIUTh MPU MOMOLIU
(¢u3MUEeCKHX METO/OB, HCIOJIb3Ysl ONHUCAHHE MCCIEIOBaHUS, BbIIEIATH
npoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPABUIBHOCTh IMOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUIO (QU3MYECKUX SBICHUH  WIH
¢u3nueckux CBOWCTB Tell (M3ydeHUE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCUMOCTh IEepHojaa KojieOaHuM NpYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH NMPY>KUHBl U HE3aBUCUMOCTH OT
aMIUIATY]Ibl MaJIbIX KOJIEOaHUH, MPSIMOJIIMHENHOE paclpOCTpaHEHHUE CBETA,
paszioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHMs NpeaMeTa B coOuparomiei
JWH3€, HaOJIOJEHHE CIUIOIIHBIX W JUHEMYaThIX CHEKTPOB M3JIy4EHUs):
CaMOCTOSITEILHO  CcOOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
000py10BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3YIbTAThI, POPMYIUPOBATH
BBIBOJIbL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSIMBIX U3MEPEHUM, OIpenesss
cCpeqHee 3HAaYeHHE U3MepseMoil BenuyuHbl ((OKYCHOE paccTOsHUE
coOuparomieii JTUH3bI), OOOCHOBBIBATH BBIOOp crHoOco0a HW3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM MPSMBIX H3MEPEHH (3aBUCUMOCTD ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBHMJKEHHH 0€3 HadaJlbHOM CKOpOCTH, IHepHoja
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JUIMHbI HUTH, 3aBUCHMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpejJoMIICHHs OT yIja
najeHus1): IJJAHUPOBAaTh HMCCJIEJAOBAHHE, CaMOCTOATEIBHO COOMpATh
YCTAaHOBKY, (DUKCHUPOBATh  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



bu3NYecKUX BEIMYUH B BHUAEC TaOMuIl ¥ rpadUKoOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIeI0BaHus;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (PU3MUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOpPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPCHUE
CBOOOJTHOTO TaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W TICPUOJ
KoJIcOaHWI MAaTEeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuina coOuparomied JUH3bI, PaJAUOAKTUBHBIA (OH): IJIAHHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMCHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpEHUs, CIeAys NPEII0KEHHON WHCTPYKIIMH, BBIYUCIISITH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJYUCHHBIC PE3YIIbTaThl C YIETOM 3aTaHHON
MIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIFOTHO TBEPAOE TEI0, TOYCHYHBIH HCTOYHUK
CBeTa, JIy4, TOHKAas JINH3a, TUIaHeTapHast MOJIC)Ib aTOMa, HYKJIOHHAst MOJICITb
aATOMHOTO sJIpa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX NOPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmNHCaHus (B TOM YHCIE:
CIUJOMETp, JATYUKU TOJOKEHUS, PACCTOSIHUS M YCKOpPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKU HM3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHrr  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHMS N300paKEHUH B TJIOCKOM 3€pKajie M COOMPArOIIeH INH3E;
OPUBOJIUTHL  TpUMEPHl  (HaXxoauTh  WHGOpPMAIMIO O  MpUMepax)
PAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHus 0€30MacHOCTH MpH O0palleHnu ¢ MpudopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK WHpOpManuu (U3NYECKOTO COJCpKAHHUS B
WNuTeprHete, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJIYyUYCHHON MH(MOpPMAIIMN Ha OCHOBE
MMEIOIINXCS 3HAHUH U TOTIOTHUTEIHHBIX UCTOYHUKOB;



MCII0JIB30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUN HAy4YHO-NMOMYJSPHYIO
JAUTEPaATypy PU3HUECKOrO COACPKAHUs, CIPABOYHbIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(YOpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHbIE COOOIIEHUS HA OCHOBE
uH(pOpPMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COIEp)KaHUs,
nyOJIMYHO MPEACTAaBIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIBCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJICHUE TMpE3eHTalre ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro MIUpa
1.1 ®du3uKa - HayKa O IPUpPOJIe 2
1.2 ®Ou3nvecKue BEININHBI 2 1
1.3 EcrecTBeHHOHAaY4HBIN METOJ O3HAHUS 2 1
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUU BellleCTBA
2.1 CrpoeHue BelecTBa 1
29 JIBrmykeHre 1 B3aMMOACHCTBUE YaCTHII ) 1
' BEILECTBA
2.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA 2
Hroro no pazneny 5
Pa3nen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 Mexannyeckoe OBUKEHUE 3
3.2 Huepius, macca, IJIOTHOCTh 4
3.3 Cuna. Bunpe! cun 14 1 2
Hroro no pazaeny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB




41 Jasnenue. [lepenaua nasieHus TBEPABIMU 3
' TEJIaMH, KUAKOCTIMHU U ra3aMu
4.2 JlaBneHue KuJIKoCTH 5
4.3 ATMoOcdepHOe TaBleHUE 6
44 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3
' B HUX TEJIO
Hroro no pazneny 21
Pa3nen 5. PaGora u MomHoCTh. JHEprus
5.1 Pa6ora u moutHOCTH 3 1
5.2 [IpocThie MeXaHU3MBI 5 1
53 MexaHnuyeckasi JHEprust 4 1
Hroro no pazneny 12
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Kourpoububie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TensioBble siBJIeHUSs
1.1 CrpoeHue u CBOWCTBA BELIECTBA 7
1.2 TertoBbIe MpOLECCHI 21 1 5
Hroro no pazneny 28
Paznea 2. DiekTpuyecKkue 1 MATHUTHBIE SIBJICHUSA
)1 DNeKTpUYECKUe 3apsiibl. 3apsoKCHHBIE Tena 7 1
' U UX B3aUMOJICHCTBHE
2.2 IToCcTOSIHHBIN ANIEKTPUUECKUN TOK 20 2 7
2.3 MarHuTHbIE SIBICHUS 6 1.5
2.4 DJIEKTpOMAarHuTHas MHYKIUS 4
Hroro no pazneny 37
Pe3epBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazjnen 1. Mexanuveckue siBJIEHUSA
11 MexaHudeckoe ABUKEHUE U CIIOCOOBI €T0 10 |
' OIMCAHUS
1.2 B3anmoperictBue Ten 20 1 3
1.3 3aKOHBI COXpaHEHUS 10
Hroro no pazneny 40
Pa3nen 2. Mexanudeckue K0J1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoyieOaHus 3
2.2 MexaHn4ecKkrue BOJTHBI. 3BYK 1 3
Hroro no pazneny 15
Pa3znen 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DNEeKTpOMarHUTHOE MOJIE U 6 )
' AJIEKTPOMArHUTHBIE BOJTHbI
Utoro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHHSA
4.1 3aKOHBI pacIPOCTPAHEHUS CBETA 6
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI 6
4.3 Pa3noxxenue 6enoro cBeTa B CIIEKTP 3




Uroro no pazgeny 15
Pazgea S. KBaHTOBBIE SIBJICHUS
5.1 Hcnyckanue u moriomneHrue CBeTa aroMoM 1
5.2 Crtpoenue aToMHOrO siipa 1
5.3 SnepHblie peakuu 7 1
Hroro no pazneny 17
Pa3nes 6. IloBTopuTte/ibHO-0000 a0 1M MOYJIb
6.1 [ToBTOpeHue u 0000mEeHNEe COACPIKAHUS 9 )
' Kypca ¢usuku 3a 7-9 kmacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




KPUTEPUU U HOPMBbI OLIEHUBAHUSI 3HAHUI OBYUAIOIUXCHA

JlJ11 KOHTPOJIsl YCBOCHMSI TEKYIIIMX 3HAHUN IPUMEHSIOTCS pa3inyuHble (POPMbI: YCTHBIM MHIMBUIYAIbHBINA OMPOC, TECTHI, KPATKOBPEMEHHbBIE
IIpoBepouHble padboThl (7—15 MUHYT), pe3yapTaThl KOTOPHIX IPOBEPSIIOTCS B MPOIIECCE CAMOKOHTPOJIS, B3AUMOIIPOBEPKU U MPOBEPKHU
yuutens. [lo okoHYaHUM U3Y4YeHUs OTAEIBHBIX TEM Kypca MPOBOJAATCS 3a4E€Thl U KOHTPOJIbHBIE PadOThI, 11€71b KOTOPBIX — BBISIBICHUE

YPOBHSI OCBOCHHS U3YUYEHHOTO MaTepualia U JajibHelIas padoTa 1o JUKBUIAIMN TPOOEIOB B 3HAHUSIX 00YJarOITUXCS .

[Ipu onieHke 3HAHUHN ydalUXCcsl HEOOXOAUMO YUUTHIBATh HHAUBUAYAJIbHBIE 0COOEHHOCTH 00YUaIOUIUXCs, @ TAKXKE UCIIOJIb30BATh KPUTEPUH,

cooTBeTcTBYMOIKE TpeboBanusiM 00HOBIEHHOTO PI'OC OOO 1 HanpaBiieHHbIE Ha GOPMUPOBAHNE €CTECTBEHHOHAYYHOU I'PAaMOTHOCTH .

Kpurtepuu oneHnBaHus YCTHBIX OTBETOB
OueHka «5» BbICTABIISIETCSA, €CJIA YUAIIUICS:

e OOHapyXHBaeT BepHOE MOHUMAaHHE (HU3MUECKOMN CYIIHOCTH pACCMATPUBAEMBIX SIBICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA;

e J1aéT TOYHOE OMpeeNiCHUE U UCTOJIKOBAaHNE OCHOBHBIX MOHSATHUH, a TAaKXKe MPaBUILHOE ONpeesieHue PU3NIECKUX BEIUMYMH, UX
€IMHHUII U CTIOCOO0B N3MEPEHMUS;

e TMPABUIIBHO BBHITIOJIHSET YEPTEKHU, CXEeMbI U TpadUKU, COMMYTCTBYIOLIUE OTBETY;

e CTPOWT OTBET [0 COOCTBEHHOMY IJIaHy, COTPOBOX/IAET PacCKa3 HOBBIMU MPUMEPAMH, yMEET IPUMEHSTh 3HAHUS B HOBOU CUTyalluu
TIPH BBITIOJIHEHUU MPAKTUYECKUX 3a/1aHUM;

e MOXKCT YCTAaHOBHUTD CBA3b MCKAY U3YHUACMbIM U PAHCC U3YUCHHBIM MATCPUAJIOM, a4 TAKIKC C MATCPUATIOM JAPYTIUX IPEAMCTOB .



Ouenka «4» CTaBUTCS, €CJIM OTBET YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OIIEHKE «5», HO:

e J1aH 0e3 HCI0JIb30BaHMsI COOCTBEHHOTO IJIaHa, HOBBIX IPHUMEPOB, 0e3 MPUMEHEHUS 3HAHUH B HOBOW CHTYallUH;
e OTCYTCTBYIOT CBSI3U C paHEE U3YUYEHHBIM MAaTEPUAIOM U MaTEPUAIIOM IPYTUX PEAMETOB;
e JIONyIIEHA OJHA OIIMOKA WM HE OoJiee IBYX HEJA0UYETOB, KOTOPbIE yHalllUiCs MOKET UCIIPABUTH CAMOCTOSITENIBHO WIIN C HEOOJIBIION

IIOMOIIBIO YYUTCJIA .

Ouenka «3» cTaBUTCS, €CIIU yJallIHCs:

e TPaBUIBHO MOHUMAET (PU3UUECKYIO CYIIHOCTh PACCMaTPUBAEMBbIX SIBICHUN U 3aKOHOMEPHOCTEMN, HO B OTBETE UMEIOTCS OT/IEJIbHbIE
MpoOeITbI, HE MPEMATCTBYIONINE JATBHEHIIIEMY YCBOSHHUIO TPOTPAMMHOTO MaTepHaa,

e yMEET MPUMEHSTH NOJYICHHBIC 3HAHUS MPH PEIICHUH MPOCTHIX 3a7a4 C UCIOJIh30BAHUEM TOTOBBIX (DOPMYII, HO 3aTPYAHSETCS MPH
perieHuu 3aaad, Tpedyromux mpeodpazoBanus GopMyIr;

e JIOMYCTHJI HE 00JIee OTHOM rpy0Oi OMOKY U JBYX HEIOYETOB, HE OoJee 0THOM Tpy0oi U 0THOM HerpyOoi ommoOku, He Oosiee TPEX

HErpyOBIX OIHMOOK, OJHOM HErpyOOH OITMOKK U TPEX HEAOUYETOB, JTHOO YETHIPEX-TIATH HETOYETOB .

OueHka «2» CTaBUTCSA, €CIU YYaILHIACS:

e HC OBJIaJAC]I OCHOBHBIMH 3HAHUAMU U YMCHUSMHU B COOTBETCTBUU C Tpe6OBaHI/I$IMI/I IIpOoIrpaMMBbI;

e JIOMYCTHJI OOJIbIIE OMIMOOK ¥ HETOUETOB, UEM HEOOXOIUMO JIJISl OLIEHKH «3» .

Kpurtepuun oueHuBaHUsI MUCbMEHHBIX PA00T (KOHTPOJIbHBIX, CAMOCTOSITEILHBIX)



Ouenka «5» — paboTa BBIIMOJTHEHA TIOJHOCTHIO, 03 OMMO0K U HEAOUYETOB .

Onenka «4» — paboTa BbIIOJIHEHA IOJHOCTHIO, HO MPU HAJIMYHUH:

e He OoJiee 0J1HOM HerpyOoil oIMOKH U OTHOTO HENOUETa;

e He OoJee TPEX HEOUETOB .

Ounenka «3» cTaBUTCS, €CIIN YUCHHK:

MIPaBUJILHO BBITIOJIHUII HE MeHee 2/3 Bcell paboThl;

e JIOMYCTHJI HE 00JIee OTHOM rpy0oil OMMUOKH U TIBYX HEIOYETOB;
e He OoJiee oTHOM TpyOOH M 0THOM HerpyOoi OMMOKH;

e He OoJee TpEX HErpyObIX OMNOOK;

e OJIHY HETpyOYIO OMUOKY M TPU HENOUETA;

e [P HAINYIUH IIeTpréX—l'IilTI/I HEJIOYETOB .

Onenka «2» CTaBHUTCS, SCIIH:

e  YNCJIO OIIMOOK U HEJI0YETOB IMPEBBICUJIO HOPMY IJIs1 OICHKU ((3»;

e TIPABUJIBLHO BBIMOJHEHO MeHee 2/3 Bcel paboThI .

Kpurepun oneHunBanusi JIadOpaTOPHBIX padoT



Onenka «5» cTaBUTCS, €CIIN YYEHUK:

e IIPABWJIBHO OIPEENINI LIEb ONbITA U BHIIOJIHMII paOOTy B IIOJHOM 00BEME ¢ COOIIIOAEHUEM HEOOX0JUMOH M0CIEN0BATEILHOCTH
IIPOBEJICHUS OIBITOB U U3MEPEHMUIA;

e  CaMOCTOSITEJIBHO U PALIMOHAIBHO BBIOPAJ M MOATOTOBUI HEOOX0AMMOE 000pYA0BaHKE, BCE OTBITHI IPOBEN B YCIOBHUSX,
o0ecrneuynBaroIUX MOJy4eHUE PE3YJIbTaTOB ¢ HANOOIBIIECH TOUHOCTBIO;

e HAY4YHO I'PaMOTHO, JIOTUYHO ONHKCcaT HAOIIOAEHUS U CHOPMYITHPOBAT BBIBOJIbL;

e B OTYETE MPABWIBHO M aKKYPaTHO BBITIOJIHUII BCE 3aMIUCH, TaOJIULIbI, PUCYHKHU, YEPTEXKH, I'paUKU, BHIUUCICHHUS;

e coOmonan TpeboBaHUs 0€30MTaCHOCTH TPYAA .

Onenka «4» cTaBUTCS, SCIIH:

e BBHITIOJIHEHBI TPEOOBAHUS K OLICHKE «5», HO YUEHHUK JOMYCTHJI HEOUYETHI MIM HETPYObIe OINOKH;
e  OTBIT MTPOBOJIUJICS B YCIOBUSIX, HE 00ECIICUNBAIOIINX JOCTATOYHOM TOYHOCTH U3MEPCHHU;
e  OBLIO JIOMYIIEHO JBa-TPH HETOUYETA WK HE 00Jiee OTHOM Tpy0o#t OmMOKH M OJTHOTO HEA0UETa;

e OKCIICPHUMCHT HpOBCI[éH HE IIOJIHOCTBHIO MJIK B OITMCAaHHUH Ha6J'IIOI[eHI/II71 J0IYIICHBI HETOYHOCTH, BBIBO/JIbI CACIAHbI HEIIOJIHBIC .

Onenka «3» cTaBHUTCS, SCIIH:

e MPABUIIBHO OMPEENNII IIeJb OMbITa, PaOOTY BBIMOIHSET IIPABUILHO HE MEHEE YeM HaIOJIOBUHY, OJTHAKO 00bEM BBIMIOTHEHHON YacTH
TaKOB, YTO TO3BOJISIET MOJYYUTh MPABUIbHBIE PE3YIbTATHI H BHIBOBI IO OCHOBHBIM 33/1a4aM padOThI;
e 1Oa00p 000PYAOBAHUS POBOHII C TIOMOIIBIO YUUTEJS;

e B XOAC MPOBCACHUA OIIbITA U H3MepeHHI>i ObLIH JAOIYHICHBI OIINOKH B OITUCAHHH Ha6ﬂmﬂeHHﬁ, (bOpMyJ'IPIpOBaHI/II/I BBIBOJOB;



e B OTuéTe OBUIM JOMYIIEHBI B OOIIEH CII0KHOCTH He 00Jiee ABYX OINOOK, HE TPUHIMITHAIBHBIX sl TAaHHON pabOThI, HO TMOBJIMSBIIMX

Ha pe3yJbTaT BBINOJIHEHUS .

Onenka «2» CTaBHTCS, €CIIM:

e HE ONPEIENIUII CAMOCTOSITEILHO LEb OIBITA;
e BBINOJIHUJ pabOTy HE MOJHOCTHIO, HE TIOJITOTOBHII HY’)KHOE 000pYyI0BaHUE;
e 00BEM BBITTOJTHEHHOW YacTH PabOTHI HE MO3BOJISAET CCNATh MPABHIBHBIX BHIBOJIOB;

e  OIIBITBI, UBMCPCHU A, BBIYNCIICHUA, Ha6.]'IIO)IeHI/I${ IMPOU3BOJUINCH HCIPABUJIBHO .

Kpurepun oneHuBaHusi TeCTHPOBAHUSA
HpI/I OLICHUBAHNWHN TECTOBBIX pa60T PEKOMCHAYCTCS UCII0JIb30BaTh IMMPOLUCHTHOC COOTHOICHUEC ITPAaBUJIbHO BBINTOJTHCHHBIX SaﬂaHHﬁZ

e  Omnenka «5» — 80—100% npaBUJIbHBIX OTBETOB;
e  Ouenka «4» — 60—79% npaBUIbHBIX OTBETOB;
e  Ouenka «3» — 35-59% npaBUIIbHBIX OTBETOB;

e Omnenka «2» — MeHee 35% NpaBUILHBIX OTBETOB WM Pa0OTa HE BBIIOJIHEHA .

KpuTepuu n Hopmbl OL,eHMBAHUA 3HaHUI 0byyalowmxca no pusmke

(7 - 9- e Knaccbl)



Kputepum n Hopmbl OLEHKM 3HAHMI 0by4YatoWMXCA NO GU3UKE ABASIOTCA NPUNOKEHNEM K pabodeil nporpamme no npeameTy COOTBETCTBYHOLLETO
ypoBHA. Pa3paboTaHbl Ha OCHOBE CNeAYOWMX HOPMATUBHbIX NPABOBbLIX aKTOB:

depepanbHbil 3aKOH OT 29 aekabpa 2012 r. Ne 273-03 «06 obpasoBaHum BPoccuincko Pegepaunmy;
depepanbHblin 3aKoH OT 19 gekabps 2023 r Ne 618-P3 «O BHeceHUMM3MeHeHU I B DesepasibHbl 3aKoH «O6 0b6pasoBaHum B Poccuiickont ®egepaumny;

MoctaHoBneHue Mpasutenbctsa Poccuinickonn Pepepaumn ot 30 anpensa 2024r. Ne 556 «O6 yTBepAeHUN NepeyHa MeponpuATMIA NO OLLEHKE KayecTBa
06pazoBaHusa u Mpasun NnpoBeaeHUA MePONPUATUIA MO OLEHKE KauecTBa 06pa30BaHUAY;

depnepanbHbiii rocyAapcTBEHHbIV 06pa3oBaTe/bHbIN CTaHAAPT OCHOBHOroobwero obpasosaHma (yTB. npMkazom MuHobpHaykun Poccum ot 31 mas 2021
r. Ne 287) (aanee — droc CO0);

npuKkas MuHnpoceeleHma Poccmum ot 18 nrons 2022 r. Ne 568 «O BHeceHMMU3MeHeHUI B peaepasnbHblii rocyAapCTBEHHbIN 06pa3oBaTe ibHbIA CTaH4apT
OCHOBHOr0 06L,ero o6pasoBaHus, yTBEPKAEHHbIN NpuKkasom MuHUcTepcTBa 06pasoBaHuns u Hayku Poccuiickon Pegepauum ot 31 maa 2021 r. Ne 287»;

depepanbHasa obpasoBaTenbHas Nporpamma OCHOBHOro obuiero obpasoaHuA(yTB. NpMKasom MuHnpocseweHna Poccun ot 18 mas 2023 r. Ne 370)
(nanee — ®0OM 000);

npuKkas MuHnpoceeleHma Poccmm ot 2 aBrycta 2022 r. Ne 653 «O6yTBepKaeHnn denepasbHOro nepeyHs aeKTPOHHbIX 06pa3oBaTe/ibHbIX Pecypcos,
AONYLWEHHbIX K MCMOIb30BAaHMIO MPU PeaNn3aLNN UMEIOLLMNX TOCYAAapPCTBEHHYIO aKKpeauTaumio 0b6pa3oBaTesibHbIX NPOrpPaMm HayvanbHOro oblLuero,
OCHOBHOrO 0bLero, cpegHero obuiero obpasoBaHunA»;

npukas MuHnpocseweHuns Poccum ot 19 mapta 2024 r. Ne 171 «O BHECEHUUU3IMEHEHUN B HEKOTopble NpPWKasbl MWHUCTEPCTBA MPOCBELLEHUS
Poccuitickonn Pepepaumm, Kacaowmeca deaepanbHbiX 06pa3oBaTesibHbIX MPOrpamMmM HadvanbHOro obuero o6pa3oBaHMA, OCHOBHOTO obuiero
06pa3oBaHus U cpeaHero obuero o6pasoBaHUAY;

npuKkas MuHnpocseweHus Poccun ot 21 mas 2024 r. Ne 347 «O BHeECEHUMU3MEHEH MM B NPUKa3s MuHMcTepcTBa NpocBeleHunsa Poccunitckolt egepaumm
oT 21 ceHTAbps 2022 r. Ne 858 «O6 yTBEp:KAeHUM PeaepanbHOro nepeyHsa y4ebHMKoB, AONYLLEHHbIX K MCNOAb30BaHMIO NPU pPeannsaumm UMeLLNX
rocyapCTBEHHYO aKKpeauTaumio obpasoBaTesibHbIX MPOrpamMm HayaslbHOro obLlero, OcCHoBHOro obluero, cpegHero obwero obpasoBaHUA
OpPraHM3aumMaAMK, OCYLLECTBAAIOWMMN 0Opa3oBaTe/lbHYO AEATENbHOCTb M YCTAHOBMEHWUA MNPeAesibHOrO0 CPOKA MCMNO/b30BAHMA UCKAOYEHHbIX
y4ebHMKOBY;

NHpopMaLmMoHHO-MmeToANYECKOE NMUCbMO 06 0cobeHHOCTAX npenogaBaHuayyebHoro npeameta «dusmka» B 2024/2025 yyebHom roay (AOKYMEHT
pa3mellleH Ha MHPopmaLMoHHOM nopTane «EanHoe cogepaHne obuero obpasoBaHua» https://edsoo.ru/mr-fizika/ );

MonoxkeHne o6 oueHnBaHUKU obydarowmxca FlOY rumHasmm Ne 505 CaHKT—[eTepbypra:



- NonoxeHune o popmax, NePUOLANYHOCTU, NOPALKE TEKYLLETO KOHTPOA YCNEBAEMOCTU M MPOMEXKYTOUYHON aTTecTaummn obyyatowmxca NlbOY rumHasmm N
505 CaHkT-MeTepbypr.
O6wme NnonoxKeHUa

1. OueHuBaHve no Pu3MKe B 7-9-M K/iaccax OCYLIECTBAAET yYuUTe/b —MPeAMETHMK, KOTOPbIA B Havane yyebHOro rofa 3HaKOMMT OByYaloWMXca C
OCHOBHbIMW MONOXKEHUAMMU, KPUTEPUAMU U HOPMAMU OLLEHMBAHUA NO NPeaMETY.

2. Poautenu Bnpase NoyunTb MHGOPMALMIO O KPUTEPUAX M HOPMAXOLIEHUBAaHMA MO NPeaMeTy OT yYuTensa — NpeaMeTHUKA, K1acCHOro pyKkosoauTens, a
TaK¥Ke MOTyT 03HAaKOMMUTBCA C KPUTEPUAMM U HOPMAX OLLEHMBAHMS NO NpeagMmeTy Ha oduumanbHom cante FBOY rumHasumn Ne 505 CaHKkT-MeTepbypra B
pasgene «YyebHan aeaTenbHOCTb» (paboune Nporpammei).

3. Mpwv OuEHNBAHMM YUUTBIBAKOTCA:

®*  CNOXKHOCTb MaTepuana;

®  CaMOCTOATE/IbHOCTb U TBOPYECKUI XapaKTep NPUMEHEHUA 3HAHWA;

®*  NO/JIHOTA W NPABUAbHOCTb OTBETA, CTENEHb NOHUMaHWUA ABNEHWUIN, KOPPEKTHOCTbPEUEBOro 0POPMIEHNA BbICKA3bIBAHUS;
®  AKKYpaTHOCTb BbIMNONHEHMA NUCbMEHHbIX paboT; B ocobeHHOCTM pa3BuTUA oby4datoLlerocs.

4. Cuctema oueHuBaHua obyuatowwmxca F6OY rumHasnm Ne 505 aBnaeTcAKpuTepUanbHON M BKIOYaeT B ceba oLeHuBaHUe B xoae yyebHOro npouecca
(dopmupytoLee (TeKyLLee oLeHWBAHME) U OLLEHMBaHUWE pe3yabTaTa 06yyYeHUA (KOHCTaTUPYoLLEee OLEHMBAHME), B TOM YMC/IE UTOTOBOE OLEHUBAHME 33
OTYeTHbI Nepuoa.

5. [Ona oueHunBaHma 3HaHWI oBydatowmxca No Gusmuke B 7-9-x KNACCaXMCMOb3YOTCA KPUTEPUM OLEHUBAHMA BbINMOJHEHUA 3a4aHWUI, NPEACTaB/eHHbIE B
AEeNCTBYIOLLEM AEMOHCTPALMOHHOM BapMaHTE KOHTPOJIbHbIX N3MePUTENbHBIX MaTepuranos M'MA ocHoBHOro obuiero o6pasoBaHusa no pusmnke.
OueHunBaHue obyyatowmxca

KpuTepumn u Hopmbl OL,EHKU 3HaHUIT U yMmeHMit 06yyatlowmxca 3a YCTHbIA OTBET

OTmeTKa B Kputepuu BbiCcTaBNeHMA OTMETOK
6annax




«5»

YyeHuK:

MokasbiBaeT  rnybokoe n nosiHoe 3HaHWe " NOHUMaHne BCEro
nporpammHoromaTtepvana; mnoJiHoe MOHUMaHWEe CYWHOCTU pPaccMaTpUBaEMBbIX
MOHATUIM, ABJIEHNIA M 3aKOHOMEPHOCTEN, TEOPUIA, B3aUMOCBS3EN.

YMeeT coCTaBWUTb NOJIHbIKA W MpPaBU/bHbLIA OTBET Ha OCHOBE WM3y4YeHHOromaTepuana;
BbIAENATb INaBHbIE NOJIOXKEHNA, CAMOCTOATENbHO NOATBEPKAATb OTBET KOHKPETHbIMM
npumepamu, GbakTamu; CaMOCTOATENLHO U




aprymeHTUMpOoBaHO AenaTb aHanns, 060bLweHnn, BbIBOAbI; YCTaHABANBATL
MeXKnpeaMeTHble CBA3U (Ha OCHOBe paHee NPUOBPETEHHbIX 3HAHWIA) U
BHYyTPpUNpegmeTHble CBA3U, TBOPYECKU NPUMEHATb NOJly4eHHble 3HaHUA B
HEe3HaKoOMOM CUTyaLMn; Nocen0BaTe/IbHO, YETKO, CBA3HO, 06OCHOBAHHO U
6e30Wnb0oYHO K3naraTb y4ebHbI MaTepuran. YMeEET COCTaB/ATb OTBET B JIOTMYECKOM
nocnefoBaTeIbHOCTU C UCMOJIb30BaHMEM NPUHATON TEPMUHOIOTUM; AeNaTb
cobcTBEHHbIE BbIBOAbI; GOPMYIMPOBATL TOYHOE ONpeaesieHNne U UCTOJIKOBaHMe
OCHOBHbIX NOHATU, 3aKOHOB, TEOPUIA. MOXET NpPU OTBETE HE NOBTOPATH A0C/OBHO
TEeKCT yl-le6HVIKa; n3naratb, MaTepuan IMTepaTypHbIM A3bIKOM; MPaBUJ/IbHO U
06CTOATE/IbHO OTBEYATb HA AOMNONHUTE/IbHbIE BOMPOCHI YYUTENA; CAMOCTOATENLHO U
paLMOHaNbHO UCMNO/Ib30BaTb HarAAHbIE NOCOOUA, CNpPaBOYHbIE MaTepuabl, y4eOHUK,
[ONONHUTENbHYIO INTEPATYPY, NEPBOUCTOMHUKUN; MPUMEHATL CUCTEMY YCIOBHbIX
0603Ha4eHunIi Npu BeleHUK 3anmcen, CONPOBOXKAAIOLLMX OTBET; MCNO/Ib30BaTb ANA
[OKa3aTenbCTBa BbIBOAOB U3 HABAOAEHUIA U ONbITOB.

3. CamocTosTeNIbHO, YyBEPEHHO M 6€30WMBOYHO NPUMEHAET NOJTlyYEHHbIEe 3HaHMA B
pelweHnmn Nnpobaem Ha TBOPUECKOM YPOBHE; AOMYCKAeT He 60o1ee 0AHOro HeA04ET],
KOTOPbIV NIeTKO UCPABAAET N0 TPEOOBAHMIO yUUTENA; UMEET HEOBXOAMMbIE HaBbIKU
paboTbl c Npubopamu, YepTexkamu, cxemamu, rpadpmkamm, KaptTamu,
COMYTCTBYOLMMM OTBETY; 3aNMNCKU, CONPOBONKAAIOLME OTBET, COOTBETCTBYHOT
TpeboBaHMAM.




«4»

YyeHuK:

MoKa3blBaeT 3HaHMA BCEro M3y4YeHHOro MPOrpamMmHOro matepuana. [JaétnonHbiii u
NPaBWU/bHbI OTBET Ha OCHOBE M3Y4YEHHbIX TEOPWM; AOMYCKAeT He3HauYuTesbHble
OWMNBKN U HeAo4YéTbl NPU BOCNPOU3BEAEHUN U3YYEHHOro martepuana, Hebosbliune
HETOYHOCTU MPU UCMO/Ib30BAHUMN HayYHbIX TEPMUHOB UN B BbIBOAAX, 0606LLEHMAX U3
HabtoaeHUN. MaTepuan usnaraer B onpeaenéHHom JNlormyeckom
nocnefoBaTeNlbHOCTU, NPW 3TOM AONYyCKaeT ogHy Herpybyto ownbky nam He bonee
OBYX HEOYETOB, KOTOPbIE MOMKET MUCMPaBUTb CaMOCTOATE/IbHO Npu TpeboBaHUM uUnn
HebonbWoOW nomowy npenogasaTtens; nNoATBEPXAaeT OTBET  KOHKPETHbIMU
npumMmepamu; NPaBUAbHO OTBEYAET HA AOMNOJIHUTE/IbHbIE BOMPOCHI y4uUTENA.

YMmeeT caMoCTOATE/IbHO BbIAENATb MaBHbIE MOJIOXKEHUA B U3yYeHHOMMaTepuasne; Ha
OCHOBaHMM GaAKTOB M nNpumepoB 0606wWaTtb, Aenatb BbIBOAbl. YCTaHAaBAWBATb
BHYTpMNpeameTHble CBA3U. MOMKET NPUMEHSTb NOJIyYeHHble 3HaHUA Ha NPAKTUKe B
BMOOU3IMEHEHHOWN CUTyaumm, cobatoaaTb OCHOBHbIE NPaBMIa KY/IbTYpbl YCTHOM peuu;
MCMNONb30BaTb NPU OTBETE HayYHble TEPMMUHbI.

He obnapaer [,0CTaTOYHbIM HaBbIKOM paboTbl co CNpPaBOYHOM
NMTepaTypoil,yuebHNKOM, MNEepPBOMCTOMHMKOM (NPaBUIbHO OPMEHTUPYETCA, HO
paboTaeT meaneHHo).

«3»

YyeHuk:

YcBaMBaeT OCHOBHOE cogeprKaHue y4ebHoro matepuana, Ho UMeeT Npobessbl,

He NPenAaATCTBYHLWME AaslbHENLLIEMY YCBOEHMIO NPOrpamMmmMHOro matepuana.

WU3naraet maTtepwman HecucTeMaTU3NpPOBaHHO, dparmeHTapHo, He
BCerganoc/enoBaTesibHo; MOKasblBaeT  HeAOoCTaTOUHYyl0  CHOPMUMPOBAHHOCTb
OoTAeNbHbIX 3HAaHWA WU yMeHWUW; cnabo aprymeHTUpyeT BbiBOAbl M 0606LEHMSA,
OOMNYCKaeT OWNHBKM Npu nx GopMyanUpPOBKE; HE MCNO/Ib3yeT B KaYeCTBE A0Ka3aTeNbCTBa
BbIBO/bl M 0606LLEHUA U3 HabAOAEHMIA, OMbITOB UAN




A0MYCKAeT OWMNOKN NPU UX U3NOKEHUN; AAET HEYETKME onpeaeieHUsA NOHATUN.

3. UcnbiTbiBaeT 3aTPyAHEHUA B MPUMEHEHUN 3HAHWNIA, HEOBXOAMMbIX A/1A peleHun
33424 PasINYHbIX TUMOB, MPAKTUYECKUX 3a4aHNIM; NPU 0O BACHEHUN KOHKPETHbIX
fIB/IEHNI HA OCHOBE TEOPUI U 3aKOHOB; OTBEYAET HEMOJIHO HA BOMPOCH! yYUTENA UU
BOCMPOW3BOAMUT COAEPIKAHUE TEKCTa y4ebHMKA, HO HEA0CTAaTOYHO MOHUMAET
OTZie/IbHbIE MOJIOKEHUA, UMEoLLME BAXKHOE 3HAYEHME B STOM TEKCTE, JOMyCKasa OgHY-
OBe rpybble oWnbKM.

«2»

YueHuk:

He ycBauBaeT u He pacKpbiBaeT OCHOBHOE COAEpKaHMe MaTepuana; He 3HaeT UK He
NOHWMAaET 3HaYMTE/IbHYI0 YacCTb MPOrPamMMHOro Matepuana B npeaenax NocTaBAeHHbIX
BOMPOCOB; He AeNlaeT BbIBOAOB U 0606LLeHNI.

NUmeeT cnabo chopmupoBaHHbIE WU HEMOJ/IHbIE 3HAHWUA, HE YMEET NPUMEHATb UX NpPU
peLleHnn KOHKPETHbIX BOMPOCOB, 3a4a4, 3a4aHunit no obpasuy.

MNpu oTBeTe Ha ogMH BONpoOC gonyckaeT bosiee AByx rpybbix OWWMOOK,KOTOpble He
MOXKET UCMPABUTb AaXKe NPU NOMOLLM YYNTENS.

«1l»

YyeHuk:

He moKeT oTBETUTb HN Ha OAWH M3 NOCTaB/IEHHbIX BOMPOCOB.

He moxeT oTBeTMTb MeHee 4Yem Ha 50% BOMNpOCOB, OTHOCALWMXCA KbasoBoMy
MUHUMYMY.

KpuTepuu oueHMBaHMUA NUCbMEHHbIX PA6OT (KOHTPONbHbIX, CAMOCTOATE/IbHBIX)

OtmeTtKa B
6annax

KpuTepuu BbiCTaBNieHUA OTMETOK

«5»

YyeHuK:

1.BbinonHun paboty 6e3 owmnboK 1 HeA04EeTOB.

2. [Jlonyctun He 6onee ogHOro HegoueTa.

3.B paboTax ¢ n3bbITOYHOW NJAOTHOCTBIO 3343aHUNA LOMYCKAETCA BbICTaBIeHWE OTMETKMU
«5» B COOTBETCTBMM C 3apaHee OroBOPEHHbIM HOPMATUBOM.




«4»

YyeHuK:

1.BbinonHmMA paboTy NONHOCTBLIO, HO AONYCTU/ B HE He 6osiee ogHOM Herpybomn
OWMBKN M 0gHOTO HegoueTa UK He Bosiee ABYX HEA,0YETOB.

2.B paboTax ¢ n36bITOYHOM NJIOTHOCTbLIO 3aaHWNI AOMYCKAETCA BbICTaB/IEHUE OTMETKMU
«4» B COOTBETCTBMM C 3apaHee OroBOPEHHbIM HOPMaTUBOM.

«3»

YyeHuk:

1.MpaBnAbHO BbINOJAHUA HE MeHee NOJIOBUHbI PaboTbl UK AoNycTUA: He bonee AByX
rpyobIx oWNOOK; nnn He 6onee ogHoOM rpyboit n oaHON Herpy6oi oWNBKN N 0AHOTO
Hefou4eTa; UK He 6bonee AByX-Tpex Herpybbix oWwnb0oK; Gopmyabl NP HAAUUYUK
NpaBW/IbHOro OTBETA WUIM O4HOWN HErpybol OLWNOKM U Tpex HeAOUYETOB; UM NPU
OTCYTCTBMM OWIMOBOK, HO MPU HANMYUW YETbIPEXNATU HEL04ETOB.

2. B paboTax ¢ M36bITOYHOM NAOTHOCTbIO 3a4aHUI AONYCKAETCA BbICTaBAEHNE OTMETKM
«3» B COOTBETCTBMM C 3apaHee OroBOPEHHbIM HOPMATUBOM.

«2»

YyeHuk:

1.JonycTnn yncno owmnboK 1 HeZouYeToB NpeBoCXoasaLLee HOPMY, NPU KOTOPOK
MOKET ObITb BbICTaB/IEHA OTMETKa «3»;

2.MpaBUAbHO BbINOAHWI MEHee YacTu paboTbl, 4OCTAaTOYHOWN A/1A BbICTaBAEHUS
OTMETKM «3»,

«1l»

YyeHuK:
1. OTKa3ancs BbINONHATL paboTy.

2. MpaBuabHO BbiNoAHEHO MeHee 30 % paboTbl.

KpMTepMM OoueHUBaHUA Ka4eCTBEHHDbIX 3a4a4

OTmeTKa B
6annax

KpMTepMM BbICTAB/IEHUA OTMETOK

«5»

MNpeacrasneH ﬂpaBMﬂbeIVl OTBET Ha BOMPOC, n npuBeaeHO A0CTAaTO4YHOE
060CHOBaHVIe, He coaeprKallee oWwn6OoK.




«4»

MpeactassieH NpaBu/bHbIA OTBET HAa NOCTaBNEHHbI BONPOC, HO ero obocHoBaHMe
HEKOPPEKTHO U/IN HE ABNAETCA AO0CTAaTOYHbIM, XOTA COAEPKUT YKa3aHNe Ha
dur3nYecKue ABNAEHUSA (3aKOHbI), NpUYaACTHbIE K 0bCyKaaemMmomy BOMpocy.

«3»

MpeacTaBieHbl KOPPEKTHbIE PACCYyKAEHMA, MPUBOAALLME K NPaBUIbHOMY OTBETY, HO
OTBET ABHO He CHOPMY/IMPOBaH.

«2»

MpeacTaBneHbl 0bLLMeE PacCyKAEHMS, HEe OTHOCALLMECA K OTBETY Ha NOCTaB/EHHbIN
BOMpOC.

2

OTBeT Ha BONPOC HeBepeH He3aBUCMMO OT TOTO, YTO PACCY}KAEHWUA NPABUAbHbI UK
HEeBEpPHbI, NN OTCYTCTBYHOT.

«1»

OTBeT Ha BOMPOC MW PACcCyKAEeHUA OTCYTCTBYIOT.

KpuTepuu oueHUBaHUA pacyeTHbIX 3aga4

OTmeTKa B Kputepum BbicTaBNeHUA OTMETOK
6annax
«5» MpuBeaeHoO NOAHOE NPaBWJIbHOE PeLLeHMe, BKAOYAtoLWwee c/ieaylolme 3N1eMeHTbl:

BE€PHO 3anNMUCaHO KPaTKOe yCs1oBME 3a4a4u,;

3aMMUCaHbl YPAaBHEHNA U d)OpMYI'IbI, NnPpUMeHeHne KOTOPbIX HEO6XO,CI,VIMO NAooCTaToO4YHO
ANnAa peweHnAa 3agadm Bbl6paHHbIM CI'IOCO6OM,'

BbIMNOJ/IHEHDbI H606XOAMMbIe MmaTemaTnyeckme npeo6pasoBaHMﬂ n
paC‘-IéTbI,ﬂpMBO,D,ﬂLLI,VIe K NMpaBnU1bHOMY 4YNC/1I0BOMY OTBETY, U NPeEACTAB/IEH OTBET. an
3TOM AO0NYCKAEeTCA peweHne «no 4yactam» (C NMPOMEKYTOYHbIMU Bbl‘-IMCﬂeHMFIMM)




«4» MpaBuAbHO 3anncaHbl Heobxoanmble GOPMYbl, MPOBEAEHDI BbIYNCAEHUA, U NOAYYEH
OTBET (BEPHbIN UM HEBEPHbIN), HO AONYyLIEHa OLMBKa B 3aNUCU KPaTKOro yCa0BuUA
unu nepesose eamHuy s CU.
nnu
MpeacTaBieHO NPaBUAbHOE PeLlEHNE TOJIbKO B 0buem Buae, 6e3 Kaknx-nmbo
YMCNOBbIX PACYETOB.
nnu
3anucaHbl ypaBHeHMA 1 GOPMYJibl, NPUMEHEHNE KOTOPbIX HEOBXOAMMO M [0CTaTOYHO
ONA pelleHns 3a4a4m BblIbpaHHbIM cNOCOH6OM, HO B MaTEMATUYECKUX
npeobpa3oBaHMAX AN BbIYUCAEHMAX AONYLLEHA OWKNOKa.

«3» 3anucaHbl M UCNO/Ib30BaHbl He BCe UCXOAHble GopMynbl, HeobxoaMmble ANA pelleHus
3agaun.
nnn
3anucaHbl Bce ncxogHble Gopmy/ibl, HO B O4HOM U3 HUX A0NYyLLEeHa oWmnbKa.

«2» Bce cnyyam pelueHums, KOTopble He COOTBETCTBYIOT BbllLeyKa3aHHbIM KpUTEPUAM
BbICTAB/IEHMA OLLEHOK Ha OTMETKY 5,4,3.

«1» Bce cnyyam pelueHuns, KOTopble He COOTBETCTBYIOT BblleyKa3aHHbIM KPUTEPUAM
BbICTAB/IEHMA OLLEHOK Ha OTMEeTKyY 5,4,3,2
nnn
3agava He BbINOJIHEHA.

TectupoBaHue

OTmeTKa B Kputepum BbicTaBNneHUA OTMETOK

6annax

«5» CTABUTCA, €CIN YYEHUK BbINOAHWA NpaBuabHO oT 80% ao 100% oT obLwero uncna
6annos

«4» CTABUTCA, €CIN YYEHWK BbINOAHWUA NPaBubHO 0T 60 % A0 79% oT obuiero uncna
6annos

«3» CTABUTCA, ECIN YYEHWK BbINOAHWA NPaBuUIbHO OT 35 % A0 59% oT obuiero uncna
6annos




«2»

CTaBUTCA, €C/IN YYEHUK BbINOJIHWA NPaBubHO MeHee 35 % oT obuiero uncna 6annos
NN He NPUCTYNWUA K paboTe, MAK He NpeacTaBua Ha MPOBEPKY.

«1»

CTaBUTCS, €C/IN YYEHUK HEe NPUCTYNKA K paboTe.

Kputepuu oueHuBaHus nabopatopHbix pabot

OTtmeTKa B
6annax

KpuTtepum BbiCcTaBNeHUA OTMETOK

«5»

CraBMUTCA, €CIN YYEHUK:

MpaBWbHO onpeaennn Lesb onbiTa 1 BbINOAHWA paboTy B MONHOM obbeme ¢
cobntopeHnem HeobxogMmMolM NociefoBaTeIbHOCTU NPOBEAEHWA OMNbITOB U
namepeHuin. CamocTonTesIbHO M PaLLMOHANbHO BbIGpaa M NOArOTOBUA ANA OMbITa
Heobxogmmoe obopyaoBaHMeE, BCE OMNbITbl NPOBE/ B YCA0BUAX U PEXMMAX,
obecneyumBaloLwmx NoayyeHme pesynbTaToB U BbIBOAOB C HAMOONbLUEN TOYHOCTbIHO.
Hay4yHo rpamoTHO, 10rMYyHO onucan HabaogeHua n cbopmmnpoBan BbiBOAbI U3 OMbITa.
B npeactaBneHHOM OTYeTe NPaBUJIbHO M aKKYPaTHO BbIMOJIHWA BCe 3anncu, Tabavusl,
PUCYHKWN, YepTeKn, rpaduKm, BbIMMCIEHUA U caenan BbiBoAbl. [PaBUAbHO BbINOAHMWA
aHanu3 norpewHocrel (9-11 knaccol). MposaBaseT opraHM3aLMOHHO-TPYAOBbIE
yMeHua (noaaepKMBaeT YNCTOTY paboyero mecta 1 NOpPsAA0K Ha CTON1e, SKOHOMHO
NCMNONb3YeT pacxoaHble MaTepuasbl). IKCNEPUMEHT OCYLLLECTBAAET MO NJIaHy C yY4ETOM
TEXHMKM 6e3onacHoCTU 1 NpaBua paboTbl C MaTepuasamm n obopygoBaHuem.

«4»

CraBuUTCA, €CNIN YYEHMUK;

BbINoAHUA TpeboBaHMA K OLEeHKe «5», Ho: ONbIT NPOBOAUA B YCNOBUAX, HE
obecneymBaloLmMX 40CTaTOYHOM TOYHOCTM U3MEPEHUN. Bblno AoNyLEHO ABa — TPU
HegouyeTa unm 6onee oaHOM rpybol OWKMBKN M OAHOIO HeAOUYETa. DKCNEPUMEHT
npoBeAeH He NONHOCTbIO MW B ONUCAHMM HabNOAEHMI U3 OMbITa YY4EHUK A0MNYCTUN
HEeTOYHOCTU, BbIBOAbI CAEMaN HEMOJHbIE.




«3»

CTaBUTCA, €CIN YUYEHMUK:

MpaBWIbHO ONpeaennn Leb OnbiTa; PaboTy BbINOJHAET NPaBUJIbHO HE MEHEee YeM
Hano/I0BUHY, OHAKO 06bEM BbINOJIHEHHOM YaCcTW TaKOB, YTO MNO3BOASET NOJNYYNUTb
npaBuW/ibHble Pe3yabTaTbl U BbIBOAbI MO OCHOBHbIM, MPUHLUMNNANBHO BaXKHbIM
3agadvam pabotbl. Noabop obopyaoBaHUA, 0ObEKTOB, MAaTEPMA/IOB, a TaKXKe paboTbl
Mo Hayany onbiTa NPOBEJ C MOMOLLbIO YYUTENA; U B XO4E

NpPoBeAEHMA ONbITa U U3SMEPEHUIA OMbITa BblIM AONYLLEHbI OLUMOKM B ONUCAHUN
HabaoaeHUin, opmyIMpoBaHMM BbiBOLOB. ONbIT MPOBOAMCA B HEPALMOHANbHbIX
YC/IOBUAX, YTO MPUBESIO K NMOJTYYEHUIO Pe3y/IbTaToB € 60/blIEeN NMOrPELHOCTbIO UM B
oTyeTe 6blIM AoNYLLEHbI B 0bLEl CIOXKHOCTU He 6onee ABYX OLMBOK (B 3anucax
eaVHULL, U3MEPEHWSAX, B BblUMCIEHUAX, rpaduKax, Tabamuax, cxemax, aHanmse
MorpeLwwHocTen 1 T.4.) He NPUHLMNNANLHOTO A4 AaHHOM paboTbl XapaKTepa, HO
MOB/AUSABLINX HAa PE3Yy/IbTaT BbINOJIHEHWA; HE BbIMOJIHEH COBCEM WJIM BbINOJIHEH
HeBepHO aHanM3 norpetHocTel (9-11 knaccbl). JonyckaeT rpybyto oWmnbKy

B XOA,e 3KcrnepumeHTa (B 06bACHEeHUM, B opopmaeHmn paboTbl, B cobatoaeHnu
npaBwu TeEXHMKM BesonacHocTK Npu paboTe ¢ MaTepuanamm n obopygosaHuem),
KoTopas ucnpasaseTcs no TpeboBaHMIo yunTens.

«2»

CraBuTCA, €CIN YYEHUK:
He onpeaennn camocTonaTe IbHO LLe/Ib OMbITa: BbINOHWA PaboTy He NONHOCTLIO,

He MoAroToBMA Hy}XXHOe 06opyAoBaHMeE N 06bEM BbINOAHEHHOM YacT paboTbl He
No3BO/IAET CAeNaTb NPaBUbHbIX BbIBOLOB. ONbITbl, USMEPEHMSA, BbIYUCIEHUS,
HablAeHNs NPON3BOANIUCE HEMPABUIbHO. B xoae paboTbl U B oTYeTe
06HapPYKMUANCb B COBOKYMHOCTW BCE HEAOCTATKU, OTMEUYEHHbIE B TpeboBaHUAX K
oueHKe «3». [lonyckaet ase (1 6onee) rpybble oWNOKKU B X04€e IKCNEPUMEHTA, B
06bACHEHUK, B 0dOpMAEHUM paboTbl, B CO6AOAEHMM NPABUA TEXHUKM Be30MacHOCTH
npu paboTe ¢ BewecTBammn 1 0bopya0BaHNEM, KOTOPbIE HE MOXKET UCNPaBUTL AaXKe
no TpeboBaHMIO yuuTens.

«1l»

CTaBUTCA, €CNU YYEHUK:
CoBceM He BbINOAHWA paboTy.

Kputepum oueHnBaHunA 3a4eta




3ayeTbl MOTyT HbITb NPOBEAEHbI KAaK B YCTHOM, TaK M B MMCbMeEHHOM dopme

OTmeTKa B
6annax

Kputepum BbiCTaBNE€HMUA OTMETOK

«5»

Yyawumiica noKasbiBaeT BEPHOE NOHMMaHWE GU3MYECKON CYLLHOCTHU
paccMaTpmMBaEeMbIX ABMEHUIA M 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPUIN, AAET TOYHOE
onpeaeneHne U NCTOIKOBaHME OCHOBHbIX NOHATUIA, 3aKOHOB, TEOPUIA, @ TaKXKe
npaBuabHOE onpegesieHne GpU3NYEeCKUX BENUYMH, UX eANHUL, U CNOCOBOB N3MepeHus;
NPaBWU/IbHO BbINOJIHAET YepTeXKn, CXeMbl U Fpad)VIKVI,' CTpouUT OTBET NO C06CTBeHHOMy
NJaHy, CONPOBOXKAAET PaccKas HOBbIMK NPUMEpPaMU, YMeET NPUMEHUTb 3HAHUA B
HOBOW CUTYaLMKM NPU BbINOJHEHUN NPAKTUYECKUX 3aZaHWNIA; MOMKET YCTaHOBUTb CBS3b
MeXAY U3y4aeMbIM U paHee U3y4yeHHbIM MaTepPUasiom Mo Kypcy GM3MKK, a TaKKe C
MaTepmnasiom, yCBOEHHbIM NPU U3YYEHUU APYTUX NPeaMeTOB.

«4»

OTBeT yUYeHMKa yA0BEeTBOPSET OCHOBHbIM TPEOOBaHMUAM K OTBETY Ha OLEHKY «5», HO
AaH 6e3 ncnosb3oBaHMA COBCTBEHHOTO NJ1aHa, HOBbIX NPUMepoB, 6e3 NpMmeHeHus
3HaHWI B HOBOM CUTyaLMK, 6e3 UCNOob30BaHWA CBA3EN C paHee U3yYeHHbIM
MaTepuaniom n MmaTepunasom, yCBOEHHbIM NPW U3yYeHUM APYrUX NPEeaMETOB; eCan
yyalmiica 4onycTua ogHy oWKNBKyY namn He 6osiee ABYX HEA0YETOB U MOMKET UX
MCNPaBUTb CAMOCTOATEIbHO UM C HEBONBLLOW NOMOLLbIO YYnTENS.

«3»

Yyawminca npaBmabHO NOHUMAET GU3NYECKYHO CYLLLHOCTb PAacCMaTPUBAEMbIX ABNEHUM
1 3aKOHOMEPHOCTEN, HO B €r0 OTBETE, UMEIOTCA OTAE/bHble NPOo6esbl B yCBOEHUM
BOMPOCOB Kypca GU3NKK, HE NPenATCTBYIOWME AafbHeNwemy

YCBOEHWIO NPOrpaMmHOro matepuana. Yuawminca ymeeT NPUMEHATb NOyYeHHble
3HaAHWA NPUY pPeLeHMn NPOCTbIX 33434 C UCMOb30BaHNEM FrOTOBbIX POPMY, HO
3aTpyAHAeTca, ecam TpebytoTca NpeobpasoBaHUA HEKOTOPbIX GOPMYA. YUEHUK MOXKET
[0NycTUTb He 6on1ee o4HOM rpyboi OLWNBKN M ABYX HEAOYETOB; UK He Bonee oaHOM
rpyboii olnbKU 1 He bonee AByX TPEX HErpybbIX OLNMBOK; NN OAHOM Herpyboi
OLWMBKM 1 TpeX HeA0YETOB; UAN YETbIPEX UM NATU HEO04ETOB.




«2»

Yyalminca He 0Biaae OCHOBHbIMU 3HAHUAMWN M YMEHUAMM B COOTBETCTBMM C
TpeboBaHMAMM NPOrpamMmmbl U AONYCTUA BobLie OWKUBOK N HeJ04YeTOB, YeM

HeobXo04MMO N5 OLEHKM «3»,

«1»

Yyawmiica oTKasanca BbINOHATb PaboTy.

Tunonorusa owmnb0OK

Tunonorua
ownbokK

Copep)KaHue owMbKu

KommeHTtapui
(BO3MOXKHbIe NPUUYUHDI OLUNMGKMN)

pybble ownbKN

YYyeHUK He 3HaeT onpeaeneHunii
OCHOBHbIX NOHATUI, 3aKOHOB,
npaBu, NONOXKEHWI TEOPUM,
dopmyn, 0bLLEeNnPUHATLIX CUMBOJIOB,
0603HaYEeHUA PU3UYECKUX BEINUMH,
eaVHULLY M3MepeHnn

He Bnageet 6a30BbIM MUHUMYMOM.

YYeHUK He YMEET BbleNATb B OTBETE
rnaBHoe

Nnn He ymeeT BblAeNNTb 31eMEHTb!
6a30B0ro MMHUMYMa U3 0bLero obbema
maTepuana. Uamn He BnageeT 6a30BbiM
MWUHUMYMOM

YYeHUK He YMeeT NPUMEHATb 3HaHUA
AnAa peweHnAa 3agad

Mnn He ymeeT ycTaHaBNMBaATb CBA3M
BHYTPU TEMbI.

Mnn He ymeeT yCTaHaB/IMBATb CBA3M C
APYrMMKM TEMaMM Kypca




YYeHUK He ymeeT NPUMEHSTb 3HaHUA
ana o6bAcCHEHUA PU3NYECKMX
ABNEHUI

Unn He ymeeT yCcTaHaB/IMBATb CBA3U
BHYTPU TE€MbI.

Uan He ymeeT yCcTaHaB/IMBATb CBA3U C
APYrMmMun Temamm Kypca

YueHUK HenpaBuabHO Gopmyampyert
BOMPOCh!

Nnn He BnapeeT 6230BbIM MUHUMYMOM.
Nnu He ymeeT oTAeNATb 3/1IEMEHTbI
6a30B0ro MMHUMYMa B 0bLLem obbeme
maTtepuana

YyeHuK pgaet HEBEPHbIE 06bACHEeHUA
X043 BbINO/IHEHUA 3a4aHNA NN
peweHna 3agayun

Nnu He ymeeT ycTaHaBNMBATb CBA3M
BHYTPU TEMBbI.

Nnu He ymeeT yCTaHaB/IMBATb CBA3M C
APYrMMKM TEMaMM Kypca

YUYeHUK He 3HaeT npmnemos peleHuna
3a4a4, aHa/I0rM4YHbIX

Unn He Bnageet 6a30BbIM MUHUMYMOM.

paHee peweHHbIM B Kn1lacce

Unn Bnageet 6a30BbIM MUHUMYMOM, HO
He yMeeT yCTaHaB/IMBaATb CBA3U BHYTPU
TEMbI

YyeHuK AonycKaeTt OLIJM6KM,
NoKa3biBakoLWmne HenpasunabHoe
NOHMUMaHWNe ycnosuAa 3agayu

Unn He Bnageet 6a30BbIM MUHUMYMOM.
Unn Bnapeet 6a30BbIM MUHUMYMOM, HO
He yMeeT yCTaHaB/IMBaTb CBA3U BHYTPU
TEMbI




YYeHUK He yMeeT YnMTaTb U CTPOUTD
rpadmKM 1 NPUHLMMNUANBHBIE CXEMDbI

Unn He ymeeT yCcTaHaBMBATb CBA3MU
BHYTPU TeMbl

UAn He ymeeT yCcTaHaB/IMBATb CBA3U C
ApYyrMMmu Temamm Kypca

YUeHUK He ymeeT NoAroTOBUTb K
paboTe yCTaHOBKY MK
nabopatopHoe obopyaoBaHue

Nnn He BnapeeT 6230BbIM MUHUMYMOM.
Unun Bnageet 6a308bIM MUHUMYMOM, HO
He UMeeT J0CTaTOYHOro ONbiTa PaboTbl €
obopynoBaHMem KabuHeTa GU3MKK

YUYeHuK He YMeET NposBecTu onbIT

He ymeeT paboTtaTb Mo MHCTPYKLUN.
McnbiTbiBaeT cTpax nepeg paboTtoit ¢
HenpuebIYHbIM 06OpPyAOBaHMEM

YYyeHUK He ymeeT NpoBecTn
Heobxoaumble pacyeTbl Unn
MCMNONb30BaTb NOJIyYeHHble AaHHble
ANA BbIBOAOB

Nnu He ymeeT ycTaHaB/NMBATb CBA3M
BHYTPU TEMbI.

Nnu He ymeeT ycTaHaB/MBATb CBA3M C
APYrMMKM TEMaMM Kypca

YYeHUK He YMeEeT onpeaenntb
NOKa3aHNA N3MepuTeIbHOro an60p

He Bnageet 6a3o0BbIM MUHUMYMOM

Herpy6ble
oWwnbKM

YYeHUK L0MNyCKaeT HETOYHOCTH
bopMynMpoBOK, onpeaeneHun,
3aKOHOB

Nnu He BnageeT 6a30BbiM MUHUMYMOM.
Nnu 6a30BbI MUHUMYM eLLE He
oTpaboTaH NOMHOCTLIO




YUYeHWK gaeT HenosiHbIA OTBET

Unn ymeeT ycTaHaB/IMBaTb HEKOTOpPbIE
CBA3UN BHYTPU TE€MbI.

Uan He ymeeT yCcTaHaB/IMBATb CBA3U C
ApYyrMMmu Temamm Kypca

YUeHUK He nepevncnsaeT Bce
OCHOBHbIe NMPU3HaKu
onpegenAaemoro NnoHATUA

Nnn He BnapeeT 6230BbIM MUHUMYMOM.
Unun Bnageet 6a308bIM MUHUMYMOM, HO
He yMeeT yCTaHaB/IMBaTb CBA3U BHYTPU
Tembl

YueHuKk AonycKaeTt owmnbKM B
YC/ZTIOBHDbIX o0b03HayeHunAxX Ha
NPUHUNNNANIbHBIX CXEMaAX,
HETOYHOCTU B YepTeEXKaX, rpad)vmax,
cxemax

Unn He Bnageet 6a30BbIM MUHUMYMOM.
Unn Bnageet 6a30BbIM MUHUMYMOM, HO
He ymeeT yCTaHaB/IMBaTb CBA3U BHYTPU
TEMbI

YyeHuK NPponyCcKaeT nan AonycKaeT
OLMBKM B HaNnucaHum
HaMMeHOBaHUM eaunHnL, ¢M3M‘-IeCKMX
BENNYUH

Nnu He BnageeT 6a30BbIM MUHUMYMOM.
Nnun 6a30BbIN MUHUMYM eLle He
oTpaboTaH NoSHOCTLHO

YYeHUK L0ONyCKaeT OWNOKM,
Bbl3BaHHble HecobaogeHNEM
YCNOBMIA NPOBEAEHMA ONbITa UK
n3MepeHuni

Nnn He ymeeT paboTaTb NO UHCTPYKLMMW.
Nnn BHUMaHWe HeycToMunBoe




YuyeHuK BblbMpaeT HepaLunoHa AbHbIN
X0[, peleHmna 3aga4m i
BbIMONHEHWA 334aHNA

(B TOM Uncne, akcNepMMeHTaNbHOro)

Mnun He ymeeT ycTaHaBAMBATb CBA3M
BHYTPU TE€MbI.

Uan He ymeeT yCcTaHaB/IMBATb CBA3U C
ApYyrMMmu Temamm Kypca

Hepouetbl

YueHuK ncnonbsyet
HepaLMOHabHbIE 3anncK Npu
BbIYUCNEHUSAX, HEPALMOHAbHbIE
npyembl BbIYUCNIEHWUH,
npeobpasoBaHuii

He umeeT goCTaTOMHOrO ONbITa
BbINO/IHEHWUA NOAOOHbIX AECTBUNA.
OTHOCKUTCA NpeHebpeXnTeNbHO K
NnepeyYncIeHHbIM AeNCTBMAM, Nonaras mux
HeobA3aTeNbHbIMU UM HEBAXKHbIMU

YyeHuK JonyckaeTt apudmeTmyeckme
OLWNBKM B BbIUMCAEHUAX (B Cayyae,
€C/Nn 3TN oWKnbKK rpybo He
MCKaXKaloT peasibHOCTb NONYYEHHOTro
pesynbTaTa)

HenoctaTouHo chpopmupoBaHbl
BbIYMCAUTEIbHbIE HaBbIKKN. He umeet
[0CTaTOUYHOrO OMbITa BbIMNOAHEHUA
NoAo06HbIX AeNCTBUIM

YUeHUK JonycKaeT oTae/IbHble
norpewHocTM B GOpPMyanpoBKe
BOMpOCa UK OTBETA

He umeeT gocTaToyHOro onbiTa
BbIMOJIHEHUA NOA0OHbIX AENCTBUIN
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