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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3nke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus
COCTaBJIEHa HAa OCHOBE IOJIOKEHUHN M TpeOOBaHUU K pe3yibraTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHOM MPOTPAMMBI, TP EIACTABICHHBIX B
OI'OC 000, a Taxxe ¢ yuérom (penep anbHOU padoueit mp orpaMMbl BOCOUTAHUSA U
Konuenmuu np enogaBanus yueOHoro mp eaqmera « Dusuka.

Coneprxanue mnporpamMmbl M0 (HU3MKE HANpPaBICHO Ha (QOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON T'paMOTHOCTH OOYYaIOUMXCSd M OPTaHU3AIMI0 H3y4CHUs
¢u3MKn Ha N1eATENbHOCTHOM OocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCA
BO3MOJKHOCTU y4eOHOro mpeamera B peanusanuu TpedoBanuit ®I'OC OO0
TUTAHUP YEMBIM JIMYHOCTHBIM U METATp €IMETHBIM pe3yJbTaTaM 00OyUeHusl, a TAKKe
MEKIIP €IMETHBIE CBA3M E€CTECTBEHHOHAYUHBIX Y4YEOHBIX MPEIMETOB HA YyPOBHE
OCHOBHOT'O 00111€r0 00pa3oBaHusl.

[Iporpamma o pu3uke ycraHaBIMBAET paclpeiesieHne yueOHOro MaTepuana
1o rojam o0ydeHus (1o Kiaccam), p ejaraet np MMep Hyo Mocie10BaTe bHOCTb
W3YUYEHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHSI IPEIMETHOTO COJIEPIKAHUS U
y4&Te BO3PaCTHBIX 0COOCHHOCTEN 00y YaIOIHXCSl.

[IporpamMma mo ¢usuke paszpaboraHa ¢ LENbIO OKa3aHUS METOIMYECKON
MOMOIIY YYHTENIO B CO3TaHUH P aboyeii mp orpaMMBbI 10 y4eOHOMY ITp €IMETY .

dwu3urKa SABISETCS CUCTEMOOOP a3YOIIM JJIsl €CTECTBEHHOHAY YHBIX yUEOHBIX
TP €/IMETOB, IOCKOJILKY (PU3UUECKUE 3aKOHBI JISKAT B OCHOBE IP OLIECCOB U SIBJICHUI,
M3y4aeMbIX XUMUEH, Onooruei, acTpoHoMuel 1 pu3ndeckoi reorp adueir, BHOCUT
BKJIaJI B €CTECTBEHHOHAYUYHYIO KapTUHY MUpa, MPeA0CTaBIISIeT HAUOOJIee SICHbIE
00pa31ibl NP UMEHEHUSI HAYYHOT'O METO/1a MMO3HAHMUSI, TO €CTh CHOC00a MOJTyYeHus
J0CTOBEP HBIX 3HAHMIA O MHp €.

OnHa W3 TIIaBHBIX 3a]1a4 GU3UYECKOTO 0Opa30BaHUsl B CTPYKType OOIIIero
oOpa3oBaHMs COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTEp eca K HayKe Y 00y YatOIIHXCS.

N3yuyenne ¢u3nku Ha 0a30BOM YpPOBHE MPEANOJaracT OBJIAJICHHE
CIEAYIONIMMH KOMIIETEHTHOCTSAMH, XapaKTepU3YyIOIIMMU €CTeCTBEHHOHAYYHYIO
I'PaMOTHOCTD:

e HAyYHO OOBSICHSTDH SIBJICHHUS;

e OIICHUMBATh U TOHUMATh 0COOCHHOCTH HAyYHOT'O UCCIIE0BAHUS,

e UHTEPNPETUPOBATH  JaHHbIE M  HCHOJIb30BaThb  HAy4HbIE
J0Ka3aTeNbCTBA AJIsI TOJTyY€EHHSI BBIBOJIOB.

lenn wm3ydeHus (U3WKM HAa YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHus
onpeneneHsl B KoHuenmuu mpenogaBaHus ydeOHoro mpeamera «Dusmkay B
oOpazoBaTebHBIX oOpraHu3anusax Poccuiickort denepamnuu, pearu3yronmxX
OCHOBHBIE 00I11€00pa3oBaTEIbHBIE TPOrpPaMMbl, YTBEPKIEHHOW P eIICHHEM



Kosnernn Mununcrep ctBa np ocseienust Poccuiickoit @enep aryu (mp 0ToKoI 0T 3
nexadbps 2019 . Ne [IK48H).
enu u3yuyenust Pu3suKm:

npuoOpeTeHre HHTepeca M CTPEeMJIEHUS OOYyUaroluXcsi K Hay4dHOMY
U3YUYEHUIO TPUPOJBL, PAa3BUTHUE MX HHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE P €ICTABICHHUI O HAYYHOM METO/1€ MO3HAHUS U (HOP MUPOBAHKE
HCCIIEIOBATENbCKOTO OTHOLICHUS K OKP Y KAIOILIIM SIBJICHUSIM;
(GbopMHUpOBaHUE HAYUYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3y4eHHs OCHOB
CTp OCHMSI MaTep MU U (PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;
dbopmMHUpOBaHUE TP EACTABICHUN O POJIM GU3UKU JJIST Pa3BUTHUS JIP yIHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTUE TPEACTaBIECHUMI O  BO3MOXHBIX chepax  Oymyuieit
np oeccuoHaIbHOM IEATENbHOCTH, CBI3aHHOM ¢ (PM3UKOM, OATOTOBKA K
JajbHeWeMy 00y4eHHIO B ’TOM HaIlp aBJICHUH.

JlocTKkeHue STHX LeNeld MporpaMmbl 1Mo (U3UKe Ha YPOBHE OCHOBHOIO
00111eT0 00pa30BaHMUs 00ECIIEUNBAETCS P CILIEHUEM CIEAYIOLINX 3a/1aY:

npuoOpeTeHre 3HaHW O JAMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUUYECKUX, MAaTHUTHBIX M KBAaHTOBBIX
SBJICHUSIX

npuoOpeTeHre yMEHHU OMUCHIBATh U OOBSICHATH (PU3UUECKHUE SBICHUS C
WCIOJIb30BAaHUEM MOy YCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS NPOCTCHUIINX PacuETHBIX 3a7ad ¢
UCITOJIb30BaHUEM du3nIecKux MoOJIeNeH, TBOP YECKUX U
P AKTHKOOPMEHTHP OBAHHBIX 33124

pa3BUTHE YMEHHUI HAOJI01aTh ITP MPOIHBIC SIBJICHUS M BBITIOJHSATH OTIBITHI,
nabopatopHble pabOTBI W AIKCIEPHUMEHTAJIbHBIC MCCICIOBAHHUS C
UCIIOJIb30BaHUEM U3MEP UTEITBHBIX ITP HOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ HPOPMAIUE PU3NIECKOTO COEp JKaHMU,
BKJTFOUasi HH()OP MAIIHIO O COBP EMEHHBIX JTOCTIKEHUIX (GU3UKH, aHATIU3 U
KP UTHUYECKOE OTICHWBaHNUE NH(OP MaITUH;

3HAKOMCTBO CO cepamu mp o(heccCuoHaILHOMN eITeTbHOCTH, CBSI3aHHBIMU
C (U3MKOW, W COBPEMEHHBIMH TEXHOJOTHUSAMH, OCHOBAHHBIMU HA
JTOCTHKEHUSAX (PU3MUECKOI HAYKU.

Ha u3yuenue ¢u3uku (0a30BbIli YpOBEHb) HA YPOBHE OCHOBHOTO OOLIErO

oOpa3zoBanus oTBOIUTCS 238 yacoB: B 7 Kitacce — 68 yacoB (2 yaca B HEJIENI0), B 8
Kiacce — 68 yacoB (2 yaca B HeAento), B 9 kimacce — 102 yaca (3 yaca B HEAENIO).

[Ipennaraemslii B mporpamme no (usuke mnepeyeHsb 1a00paTopHbIX padboT u

OTILITOB HOCHUT P €KOMEHIATEIBHBIN XapaKTep, YUUTENb IeIaeT BHIOOD P OBEACHHS



na0opaTopHbIX PabOT U OMBITOB C YYETOM HHAMBUAYAJIBHBIX OCOOEHHOCTEH
o0yuaromuxcs, ClMCKa KCIEep UMEHTAIbHBIX 3aJaHHUM, TP €AJIaraéMbIX B paMKax
OCHOBHOT'0 F'OCYIapCTBEHHOI0 YK3aMeHa 10 (PU3HKE.



COJAEP)KXAHME OB YUEHUA
7 KJIACC

Pa3znen 1. ®usuka u e€ poJib B IO3HAHNM OKPY:KAKOLIEro MUPA.

dusuka — Hayka o npupopae. SABineHus npupoabl. Ou3ndecKkue SBICHUS:
MEXaHUYECKHUE, TETNTOBBIE, JIEKTP NUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuuHbL. M3Mepenue (uzmueckux BenuuuH. Pu3nueckue
npubopsl [TorpemnaocTs n3mep eanii. Mex1yHapoaHas cuctemMa eIuHuIIL.

Kak ¢usnka wu Jpyrue ecrecTBEHHbIE HAayKd M3Y4aloT MPHPOLIY.
EcrecTBeHHOHAy4YHBIN METOJ TMO3HAHUs: HAOJIOJEHHE, MOCTAHOBKAa HAYYHOIO
BOIIP OCa, BBIIBUKEHUE TUIIOTE3, SKCIEP UMEHT T10 P OBEP KE TMINOTE3, 00hsICHEHNE
HaOmronaemoro siBieHust. Onucanue PU3nYecKux siBIEHUHN ¢ TOMOUIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIE
SIBJICHHMSL.

2. Dusuyeckue TPUOOPHI U TP OLIEIypa NP IMBIX U3MEP CHUI aHATTOTOBBIM U
M (P OBBIM P HOOPOM.

Jlabopamopnvle padomul u onvimol.
1. OmnpeneneHuie EHbI JENEeHHUs KTl U3MEP UTETBHOT O p HOOpa.
2. HN3mepeHue paccrossHui.
3. N3mepenne 00bEMa )KUIKOCTU U TBEP 10O TEIA.
4. OmnpenerneHue pa3MepoB MAJIBIX TE.
5. N3MmepeHue teMrepaTypbl IPHU MOMOIIU XUAKOCTHOTO TEPMOMETPA U
NAaTYMKA TEMIIEP ATYPHI.

6. IIpoBeneHue uccaeqoBaHus MO MPOBEPKE TMIOTE3BI: AAJBHOCTh MOJIETA
HiapMKa, MyeHHOTO TOp U30HTAIBHO, TeM O0JIblIe, YeM OOJiblie BhICOTa
My CKa.

Pa3zgen 2. [lepBoHavyanbHbIe CBeIeHHS O CTPOEHMH BellleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, MX pa3Mepbl. OTMbITHI
JIOKa3bIBAOIIME TUCKP ETHOE CTP OEHUE BEIIECTBA.

JIBmxkeHrne 4actul BemiectBa. CBA3b CKOPOCTUM JBWKEHUS YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBmxkenue, nuddysusa. BzaumopaeiictBue yactuil
BELIECTBA: TP UTSIKEHUE U OTTAJIKWBAHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOEHHUE ra30B, KUAKOCTEH U TBEPIBIX
(KpucTamiudeckux) Ten. B3auMocBsA3b MeXAy CBOWCTBAMM BEILLECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHOMOJIEKYJISIPHBIM CcTp oeHueM. OcobeHHoCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HaOmnronenue 6p OyHOBCKOTO JIBU>KEHHUS.



2. Habnronenne nuddysun.
3. HabGmiogenme  sBmeHuid,  OOBACHSAIOMIMXCS  MPUTSKCHHUEM  WJIH
OTTaJIKMBAHHEM YaCTHI] BEIIECTBA.

Jlabopamopnvie padomeol u onvimot.

1. OueHka JauaMeTpa aToMa METOJAOM psAoB (C  HCIOJIb30BaHUEM

dboTorp admii).
2. OmbITHI 110 HAOIIOEHUIO TETIJIOBOTO P ACHITUPEHUS Ta30B.
3. OmnbIThI MO OOHAP YKEHUIO IEUCTBUS CHUJT MOJIEKYJISIPHOTO TP UTSYKEHUS.
Paznen 3. /IBu:KeHHe M B3aUMO/IelicTBHE TeJl.
Mexanuueckoe IBH)KEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. Cpennsisi CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHHH. Pacu€r nmytu u
Bp EMEHHU JIBUKEHUSI.
SBiieHre MHEpUMU. 3aKOH MHEpUMH. B3anmMmopaeicrBue Ten Kak IpHU4YMHA
W3MEHEHUsI CKOPOCTH JABWKEHHA Teln. Macca Kak Mepa HMHEPTHOCTH Tela.
[lmotHOCTh BemecTBa. CBsA3b INIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IHHHIIC
00bEMa BellecTsa.
Cuna kak xapakTepucTrKa B3auMoiercTBus Tenn. Cuiia ynpyroctTd U 3aKOH
I'yka. M3mepenne cuinbl ¢ TOMOIIBIO TUHAMOMETpPA. IBICHHE TATOTEHUS U CHUJIA
TskecTH. Cuita TSKeCTH Ha Ip yrux ma”erax. Bec tena. Hesecomocts. CnokeHue
CWJI, HalpasJICHHBIX 10 OJHOMN npsAmou. PaBHoxelcTByromas cun. Cuiia Tp eHusL
Tp eHune CKOJIbKEHNS U TP EHUE NOKOS. Tp €HHE B P UP OJIE U TEXHHUKE.
Hemoncmpauuu.
1. HaOnromeHne MexaHU4ECKOTO IBUKCHUS Tea.
2. M3mepeHune CKop OCTH NP SIMOJTMHEUHOTO IBU>KEHUS .
3. Habnronenue sBieHust HHEP ITUH.
4. HaOmroneHnne n3MeHEHHS CKOP OCTH P U B3aUMOICHCTBUN TE.
5. CpaBHEHHME MaccC 0 B3aUMOJIECHCTBHUIO TEI.
6. C0»eHue CII, Halp aBJICHHBIX 10 OTHOU Mp AMOM.
Jlabopamopnvie padomuol u onvimot.
1. OmpeneneHre CKOpOCTU PpaBHOMEPHOTO JBMKEHUS (IIap UKa B KUIKOCTH,
MOJIEJIH 3JIEKTP MUECKOTO aBTOMOOUJIS M TaK Jajiee).

2. OmpeneneHue cpeaHel CKOPOCTU CKOJIbXKEHUs OpycKa WiW IIapHKa o
HAKJIOHHOM INTOCKOCTH.

3. OmnpeneneHne IOTHOCTH TBEP IOTO TENA.

4. OmnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsiKeHus (nedopMaimm)
TP Y’KUHBI OT NP UIT0KECHHOU CHJTBI.

5. OmnbITHI, JEMOHCTP UPYIOIIUE 3aBUCUMOCTb CUJIbI TP €HHSI CKOJIKEHUS OT
BECa TeJa U XapakTepa COMp UKACAFOIIMXCS OBEP XHOCTEN.

Pa3znen 4. laBieHue TBEPABIX TeJl, JKUKOCTEH U ra30B.



Hanenue. CriocoObl yMEHbIIEHHS U YBEIMUEHUA JaBlieHUs. JlaBieHue rasza.
3aBUCUMOCTh JaBlieHUs Ta3za oT oObéma, TemmepaTypsl. llepenaua namnenus
TBEP IBIMU TEJIAMH, KUJIKOCTAMM U TazaMu. 3akoH [lackans. ITHeBMaTHueckue
MaIluHbl. 3aBUCUMOCTh JaBJIEHUS XKUAKOCTU OT IIyOuHbl. ['mapocratndeckuil
napanaokc. Cooburarommecs cocyibl. I uapaBinyeckue MEXaHU3MBbl.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpuunHbI CylecTBOBaHUSA
Bo3ymHON 0007104uku 3emin. OmbiT Toppuuerm. M3mepenue atmocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO AaBICHUS OT BBICOTHI HAJT YP OBHEM MOPSI.
[Ipubops! aist u3MepeHust atMochepHOTO AaBICHHUS.

JlericTBHE KUAKOCTH U ra3a Ha IOTpYyKEHHOE B HUX TeJl0. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [napanue ten. Bo3ayxoruaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEP aTypPBl.

[lepenaya naBieHUs )KUIKOCTHIO H Ta30M.

CooOmaromuecs cocy ibl.

I'mpap aBrueckuit op ecc.

[Ip osiBeHMEe neicTBUS aTMOCHEP HOTO JABJICHHUS.

3aBHCHUMOCTb BBITAJKUBAIOIIEH CUIIBI OT 00bEMA OTPYKEHHON YACTH Tea

Y TJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue riiapaHus TeN: IU1aBaHUE WK ITOTP YKEHHUE TEJ B 3aBUCUMOCTH OT

COOTHOIIIEHUS IUIOTHOCTEN TEa U JKUJIKOCTH.

Jlabopamopnuie padomeol u onvimot.

1. MccnenoBanue 3aBUCMMOCTH Beca Tela B BOJI€ OT 00bEMa MOTp yKEHHOM B
KUJKOCTb YaCTH TENA.

2. OnpeneneHde BBITAJKUBAIONIECH CHJIBI, JICUCTBYIOIIEH Ha  Tejo,
IOTP YKEHHOE B KUJIKOCTb.
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3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHITBI, EUCTBYIOIIIEN HA TEO
B JKHJIKOCTH, OT MacCChI TeJjIa.

4. OnbIThl, JEMOHCTPHUPYIONIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI,
JIEUCTBYIOIIIEH Ha TEJIO B KUAKOCTH, OT 00BbEMA MOTP YKEHHOM B )KHIKOCTh
YacCTH Te€Ja U OT INIOTHOCTH KUJKOCTH.

5. KonctpyupoBaHue apeoMerpa WIM KOHCTPYUPOBAHHE JIOAKU U
OIIp €JIeJIEHNUE €€ TP Y30IIOAbEMHOCTH.

Pa3zgen S. Pabora 1 MOIIHOCTB. JHEpPrHs.

Mexanuueckasi pabota. MOITHOCTb.

[IpocTeie MexaHM3MBbI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTb. I[IpaBuiio

paBHOBecus pbruara. [[pumeHeHue np aBuiia paBHOBECHUS pbluara K 010Ky . «30J10Toe



np aBuio» MmexaHuku. KITJ[ np octeix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckast sHeprus. KuHeTmueckass W MOTEHUMAJIbHAs JHEPTHSL
IIpeBpaiieHre 0 JHOTO BUa MEXaHUYECKOW SHEPTUH B 1P yTro. 3aKOH COXpaHEHUs
SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepbl Tp OCTBIX MEXAHU3MOB.

Jlabopamopnvie padomul u onvimot.

1. OmpeneneHue paboThI CUIIBI TP €HUS TP U p aBHOMEPHOM JIBMKEHHUHU TeJ1a TI0

rOP U30HTATBHOM ITOBEPXHOCTH.

2. HccnenoBaHue ycinoBHiA paBHOBECHS P blyara.

3. H3zmepenune KII/] HAKITOHHOM IJIOCKOCTH.

4. HM3yudeHue 3aKOHaA COXPaHEHUS MEXAHUYECKOU DHEP TUU.
8 KUIACC

Pa3nen 6. TenioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJSPHO-KHHETUYECKOW TEOPHUH CTP OCHUS
BelllecTBa. Macca U pa3Mepbl aTOMOB W MOJIEKYJI. OTBIThI, TOATBEP KIAIOIINE
OCHOBHBIE MIOJI0KEHUS MOJICKY JISIPHOKMHETHYECKO U TEOp UH.

Mopnenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucranmmueckue u amop gusie Tena. OObsICHEHUE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE IOJIOXKEHUNW MOJIEKYJIIPHO-KUHETUYECKON TEOP WM.
CMauuBaHUE U KaWJUJISIPHBIE SIBJIEHUS. T €MI0BOE p aCIUPEHUE U CIKATHUE.

Temnepatypa. CBsi3b TeMIEPaTypbl CO CKOPOCTHIO TEIJIOBOTO JABHXKCHUSA
yactull. BuyTpenHsss sHeprus. CrnocoObl M3MEHEHHS BHYTPEHHEW JHEPTHUU:
TEIUTOTIEP €/1a4a U COBEp IIeHUE p ad0Thl. Bupl TErionepenayu: TermionpoBOHOCTb,
KOHBEKIIUS, U3JTyUYECHUE.

KonunuectBo TemnoTel. YaenbHas TEMI0EMKOCTh BelecTBa. TemiooOMeH 1
TEIUIOBOE€ paBHOBECHME. YpaBHEHUE TemioBoro Oananca. IlmaBienue w
OTBEpPJICBAHHE KPHUCTAIINYECKUX BEIIECTB. YJEIbHAs TEIUIOTA IUJIaBJICHUSL
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenbHas Ternota
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEPAaTypbl KUIIEHUS OT aTMocCQepHOro
JlaBJICHUS.

BraxnocTs BO31yXA.

DOHeprus TOIINBA. Y 1eabHasl TEMI0Ta CrOPaHuUsl.

[Ipuanmmer pabotel TemwtoBeiXx asuratenei KIIJ[ TemmoBoro aBuraTes.
TermnoBbie ABUTATENIN U 3AIIUTA OKP Y>KAIOIIEH CP E1bI.

3aKOH COXpaHEHHUS U NP €BPAILCHUS HEP THH B TEIJIOBBIX M OllECCax.

Jemoncmpayuu.

1. HaOGmronmenne 6p 0yHOBCKOTO TBHMKEHUS.
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Hab6nroaenune nuddysun.

Habronenune ssBieHni CMauMBaHKS M KAITWJIISIPHBIX SBICHUH.
Habro1enre TermnoBoro p acupeHus Te.

N3menenne naBieHWs ra3a Mpu U3MEHEHNMH 00bEMa W HATp €BaHWM WITH
OXJIaXKICHHUU.

ITpaBwiia u3mMepeHus TeMIep aTyphl.

Buasl Tenionep enaum.

OxJa)xaeHue rnp 1 CoBep IIeHUH P aboThl.

Harp eBanue npu coBep mieHUH p a00THl BHEITHUMH CHJIAMHU.

CpaBHeHUE TEMIOEMKOCTEN P a3 IMYHBIX BEIIECTB.

. HaOmronenue kumenus.
. HaGroteHre mocTosTHCTBA TEMIIEp aTyPhI TP M IJT1aBJICHUH.
13.

Moienu TeTu10BBIX ABUTATEIEH.

Jlabopamopnvie padomul u onvimol.

1
2.
3.

10.
11.
12.
13.

OnbITEI IO 0OHAP YKEHUIO JEHCTBHUS CUIT MOJICKYJISIPHOTO MP UTS>KEHUS.
OnbITHI IO BBIP ANUBAHUIO KP UCTAJUIOB IOBAPEHHOM COJIM WU caxapa.
OnbIThl IO HAOJIIOAEHUIO TEIIOBOTO PaCHIUPEHUS Ta30B, KUIKOCTEH U
TBEP ABIX TEI.

Onpenenenue 1aBaeHus BO3AyXa B 0aJIOHE IITP UIIA.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTbh JABJIEHUS BO3AyXa OT €ro
00bEMa 1 HArp €BaHUS WITH OXJIaXKICHUS.

IIp oBepka rurmoTe3sl IMHEHHONW 3aBUCUMOCTH JJTUHBI CTOI0MKA YKUIKOCTH
B TP MOMETP MUECKOH TP yOKE OT TEMITEp aTy PhL.

HaOnronenne w3MeHeHWs BHYTpEHHEH SHEPTHHM Tela B peE3yJIbTrare
TETUTOTIEP €/1a9X U p aOO0ThI BHEIITHUX CHII.

WccnenoBanue siBIeHHUS TEIIOOOMEHA MPHU CMENIMBAHWN XOJOJHOW
rOp STYEN BOIBI.

OnpeneneHyue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJIOM MpuU
TEII000MEHE C Har'p €ThIM METAJTMISCKUM IIHJTHHJIP OM.

Onpenenenue y1enbHOM TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nmp oliecca ucmnap €Husl.

Onp eneneHre OTHOCUTENBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yAenbHOM TEIIOTHI TU1aBJICHUS JIbIA.

Pa3zgen 7. DiieKTpHUYeCcKUe M MATHUTHBIE SIBJICHHUS.
Onexkrpusauus Ten. [[Ba popja dineKTpudeckux 3apsanoB. Bianmonericrsue
3apsoKeHHBIX Tel. 3akoH KynoHa (3aBUCHMMOCTh CHIJIBI  B3aUMOJICHCTBUS

3ap sSKEHHBIX TEN OT BEJIMYUHBI 3aP S7I0B U PACCTOSIHUS MEXKAY TEIaMH).
Dnekrtpuueckoe mnoje. Hanpspk€HHOCTh 3iIeKTpuueckoro noJist. [lpnHomn
Cynep HO3UIIMHU AIEKTP NYECKUX TT0JIeH (HA KaU€CTBEHHOM YP OBHE).



Hocurenun snekTpryecknx 3aps1oB. DJIEMEHTAP HbIM JJIEKTP MUECKUM 3apsi.
Ctpoenue artoma. IIpoBOAHUKM W  AUDJIEKTPHUKU. 3aKOH  COXpPaHEHMs
ANEKTP MYECKOTO 3apsija.

DJIEKTPUYECKUI TOK. YCIOBHUS CYIIECTBOBAHUS JIJIEKTPHUUYECKOTO TOKa.
MCTOYHUKM TOCTOSIHHOTO TOKa. JIeHCTBUSI AIEKTpUUYECKOTO TOKa (TEIIOBOE,
XAMHYECKOE, MATHUTHOE). DIEKTP NUECKUIN TOK B )KUJIKOCTSIX U Ta3ax.

Onekrpuueckass 1enb. Cuna Toka. DJIEKTPUYECKOE  HAIp sHKEHUE.
Cormp oTHBJICHHE NP OBOJHUKA. Y I€TbHOE COMPOTHUBJICHUE BemlecTBa. 3akoH Oma
114 yuacTka uenu. [TocimenoBaTenbHOE U ap anjesIbHOE COEAUHEHUE P OBO THUKOB.

PaGota u MOIIHOCTH DdJIEKTpUYECKOTO Toka. 3akoH Jlxoyns—JleHa.
DJIEKTP MUECKHE IIEMH U MTOTP COUTENH AIEKTP MIECKOM d3HepTHH B ObITY. KOp 0TKOE
3aMbIKaHUE.

[TocrostHHbIE MArHUTHIL. B3anmoaeHCTBUE ITOCTOSTHHBIX MATHUTOB. MardutHoe
noJjie. MaruutHoe noJjie 3eMJIM U €ro 3HadyeHue JJs Ku3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHOE MOJI€ SJIEKTP MUECKOTO TOKa. [I[pruMeHeHune 351eKTp OMarH|UToB
B TEXHUKE. J[€MCTBME MAarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM. DJIEKTP O BUTATEb
MOCTOSHHOTO TOKa. Mcrnonb30oBaHHWE SIEKTPOABHUrareied B  TEXHUYECKUX
yCTpOMCTBAX M HA TP AHCHOPTE.

OmnbiTel Papanes. SABiaenHue a1uekTp oMarauTHOM nHAyKuuu. [Ipasuno Jlenna.
Onektporerepatop. CnocoObl  MOTy4YeHHUS  DIEKTPUYECKOM  SHEpTHM.
DIIEKTp OCTAHITMH Ha BO300OHOBIISIEMBIX HCTOYHUKAX SHEP THH.

Hemoncmpauuu.

DJeKTp u3aus Tel.

JIBa poJa3JIeKTp HUECKUX 3aPAI0B U B3aUMOICHCTBUE 3P SIKEHHBIX TEJl.
YCTpONCTBO U JCUCTBUE JIEKTP OCKOTIA.

DJIEKTP OCTaTHYECKAsI UHIY KIIHSI.

3aKOH COXP aHEHHUSI AJIEKTP MUECKUX 3aPSiJIOB.

IIp OBOIHWKY ¥ TUDIEKTP UK.

MoaenupoBaHr€e CHIIOBBIX TMHUN AJIEKTP MIECKOTO MOJIS.

HcTouHnKHM MOCTOSTHHOTO TOKA.
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JIercTBHS DI1EKTP HYECKOTO TOKA.

=
©

DJEKTp UUE€CKUM TOK B AKHUJKOCTH.
. I'a30BbIM pa3ps .

[N
N R

. I3mep eHre CUiTbl TOKa aMIiep METPOM.

. I3mep eHne 3I1EKTP UIECKOTO HATIPSIKEHUSI BOJIBTMETPOM.

Peocrar u MarazuH conp OTUBJICHUM.

. B3auMoaencTBue moCTosiHHbIX MArHUTOB.

Mo aenupoBaHue HEBO3MOXKHOCTH P a3/1€JIEHUS MOJIFOCOB MATHUTA.

T O e S
N o v &~ Ww

MOIIGJII/IpOBaHI/IC MarHUTHBIX MMOJIEH MOCTOSHHBIX MATHUTOB.



18.
19.
20.
21.
22.
23.
24.

25.

OmneIT Opcrena.

MarHuTHOE MMoJie TOKa. DJIEKTP OMArHUT.

JlelicTBME€ MarHUTHOTO MOJISl HA TTP OBOJHUK C TOKOM.

DJEKTp OJIBUTATENb [TIOCTOSTHHOT'O TOKA.

HccnenoBanue siBaeHUS 2JIEKTP OMarHUTHOM MHTY KIIUH.

Onbitel ®apajes.

3aBUCUMOCTh HAINPaBJICHUS HHAYKIIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HHUKHOBCHHUS.

DJIEKTp OreHepaTop NOCTOSTHHOI'O TOKA.

Jlabopamopnvie padomuol u onvimot.

1.

o v MW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAOJNIOAEHUIO DJEKTPpU3ANMM Tel WHAYKIWEH W TIpH
COIIP UKOCHOBEHUH.

HccnenoBanue NEUCTBUS DIEKTPHUYECKOTO IO HA NOPOBOJHUKUA U
TADJICKTP UKH.

Coopkau mpoBepka padOoThI AJIEKTP MUECKOM MU MOCTOSTHHOTO TOKA.
N3mepenue u p eryaupoBaHue CUIIbI TOKA.

N3mepenue u p eryiupoBaHUE HATIP SIKEHUS.

UccnenoBanre 3aBUCUMOCTH CUJIBI TOKAa, MAYIIETO Y€pe3 PE3UCTOP, OT
COITP OTUBIIEHUS P €3UCTOPA U HATIP SIKEHHS HA P €3UCTOPE.

OnbITHI, JEMOHCTP UPYIOIIIME 3aBUCHMOCTh AIEKTP UYECKOTO
COIPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUJIMHBI, IUIONIAJU IOIEp €YHOTO
CEUEHHsS M MaTepuala.

IIpoBepka mpaBuiia CIOXKEHUS HAIPSHKEHUM MPU TOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia A8 CWIbl TOKAa IMPHU TapajlieIbHOM COCIVMHEHUU
P E3UCTOPOB.

Omnpenenenne padOThI JTEKTPUIECKOTO TOKA, HIAYIIIETO Yep €3 P €3UCTOP.
OnpeneneHrue MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIJAEISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Y€pe3 JIaMIOYKY, OT
HAaIp SYKEHUsI HA HEW.

Onpenenenue KITJ[ nHarp eBarens.

HccnenoBaHyue MarHuTHOTO B3aUMOJCMCTBUS IIOCTOSIHHBIX MAaTHUTOB.
N3y4deHne MarHuTHOTO MOJIsI TOCTOSTHHBIX MATHUTOB NP U UX 00hENHEHUN
Y pa3/IcJICHUH.

UccnenoBanue n1ercTBUS JIEKTP MUECKOTO TOKA HA MATHUTHYFO CTP €JIKY .
OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCHUMOCTb CHJIBI B3aWMOJICHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CUJIbl TOKA M HAaIIPABJICHUS TOKA B KATYIIIKE.
N3y4denue geicTBUSI MArHUTHOTO TIOJIS HA P OBOJHUK C TOKOM.



19. KoHCTp yupoBaHUe U U3y4eHUE PaOOThI AIEKTP OJBUTATEN .
20. 3mep enune KII] anekTp oaBuraTeabHOM yCTAaHOBKH.
21. OnBITBl IO UCCIIEIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW WHAYKIWU:
WCCIIEI0OBAHUE W3MEHEHW 3HA4Y€HWsS M HampaBJIeHUs WHAYKIIMOHHOTO
TOKA.
9 KJIACC

Pa3nen 8. MexaHuuyeckue siBJICHHSI.

MexaHnnueckoe nBWKeHHE. MarepuanbHas Touyka. (Cucrema oOTCYéTa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO IBWXKEHUSA. PaBHOMEpPHOE MpAMOIMHEHHOE
nBwxeHne. HepaBHoMepHOE np sMOoMHENHOE ABMKeHNEe. CpenHsast U MTHOBEHHAsS
CKOP OCTb TeJIa IIP U HEP AaBHOMEPHOM JIBUKECHUH.

Yckopenne. PaBHOyckopeHHOE TpsiMoJiMHEHOe naBwkeHue. (CB00OOHOE
najaenue. OnbITel ["anumnes.

PaBHOMEpHOE NBMXKEHHE MO OKpYKHOCTH. [lepron m gacrota oOp amieHws!.
JluHenHas v yrioBasi CKOp OCTH. LIeHTp OCTpeMUTETEHOE Y CKOP €HUE.

ITepBriii 3akoH HeroToHa. Bropoii 3akoH Herotona. Tpernit 3akoH HbroTOHa.
[Ip vHIUII CyTIEp TO3ULIUU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cusia Tp €HUS: Cujia TP €HUSI CKOJIbKEHUS, CHJIa
TP €HHSI TOKOSI, 1P YTHUE BUJIBI TP CHHUSL.

Cwna TSOKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOHOTO
najaeHusi. J[Bmxenue mianer BOkpyr Connima. IlepBasi kocMudeckasi CKOPOCTb.
Hesecomocts u niep erp y3xu.

PaBHOBecue MatepuanbHON TOUKU. AOCOIIOTHO TBEP J0€ Teno. PaBHOBecHe
TBEP JOTO TeJIA C 3AKP EIUIEHHOW OCBIO Bp atieHust. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec tena. M3Menenne nMmyliibca. MIMITynbc ciiibl. 3aKOH COXP aHEHUS
MMITyJIbCa. P€aKTUBHOE IBMKEHUE.

MexaHnnueckass pabota U MOIIHOCTh. PaboTa cun TSKECTH, YNpYyTOCTH,
TpeHusi. CBsA3b 3HepTUU U paloThl. [loTeHIIMaNbHASA YHEP THS TENa, TOAHATOTO HaJl
IIOBEP XHOCTBIO 3eMuH. [ loTeHIIManbHas s3Hep rust CKaTOM Ip y KUHbL. KuneTnueckas
sHeprus. Teopema 0 KHHETUYECKOM SHEPTHM. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPTHUH.

Hemoncmpauuu.

1. HaOnromeHne MexaHHUECKOTO JIBIXKEHHUS Tella OTHOCUTENBHO Pa3HBIX TET

OTCYETA.
2. CpaBHeHME MyTE€d M TPAEKTOPUN ABHKEHHUS OJHOrO U TOTO K€ Tena
OTHOCHUTEIBHO Pa3HbIX TEN OTCUETA.
N3Mep eHne CKOp OCTH U Y CKOP €HUS ITP SIMOJIMHEWHOTO JIBUKEHUS.
4. HccnenoBaHue P U3HAKOB p aBHOY CKOPEHHOT'O JIBUXKCHHS.
Habnrogenue nBukeHus Tena mo OKp yKHOCTH.



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

Habnronenre MexaHU4eCKUX IBJICHUH, TP OUCX OASIIINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KabuHeTa PU3MKH.

3aBHCUMOCTh YCKOPEHHMS TeIa OT MacChl Tejla M JCHCTBYIONIEH Ha HEro
CHUJIBI.

Habaronenne paBeHCcTBa CHIT TIP ¥ B3AUMOICHCTBHH TE.

MN3meHeHue Beca Tesa mpu yCKOp eHHOM JIBUKEHUU.

[Tep emaya umiryibca 1mp ¥ B3aMUMOIECHCTBUM TEIL.

[1peoOpazoBanus SHEP T'HH TP ¥ B3AUMOICHCTBUH TE.

CoxpaHeHue UMITyJIbca TP U HEYTPYTOM B3aUMOJCUCTBUMU.

CoxpaHeHue UMITyJibca P U a0COTFOTHO yIIP YT'OM B3aUMOJICHCTBUH.
Habronenue p eakTHBHOTO JIBYXKCHMUS.

CoxpaHeHne MeXaHUYECKO M PHEP TUHU TP U CBOOOJHOM MaICHUH.
CoxpaHeHre MEXaHWY€CKO M SHEP TUU TP U IBUXKEHUU TeJ1a MOJ1 JICUCTBUEM
TP Y ’KVHBL.

Jlabopamopnvle padomul u onvimol.

1.

10.

11.

KoHcTtpyupoBaHue Tpakra aJisl pa3roHa U JajJbHEUIIEro paBHOMEPHOIO
JIBVDKCHMUSI 1A MK WITH TETTEKKH.

OnpeneneHne cpeaHel CKOPOCTH CKOJIbXKEHUSI OpycKa Wid JIBUKCHHUS
1ap MK [10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpeHUs: Tejaa MPU PaBHOYCKOPEHHOM JBHKEHUM TIO
HAaKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTU MyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HauaJIbHOU CKOP OCTH.

[IpoBepka THMOTE3BI: €CIU TPU PaBHOYCKOPEHHOM [IBIDKEHHUH 0€3
HayaJlbHOM CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIIHE TP OMEXYTKH BP EMEHU OJUHAKOBBIL

WccnenoBanue 3aBUCMMOCTH CUJIBI TPEHMSI CKOJIBKEHHSI OT  CHJIBI
HOPMaJIbHOIO JaBJICHUS.

Omnpenenenne kodh HUITMEHTA TP CHUS CKOJTBKEHUS.

OnpeneneHune )xKECTKOCTHU TP Y KUHBI.

Omnpenenenue padoThI CUIIBI TP €HUS TP U p aBHOMEPHOM JIBUKEHHUHU TeJ1a TI0
rOP U30HTAIBHOM ITOBEPXHOCTH.

Omnpenenenue pabOThl CUIBl  YNPYTOCTHM NpHU MNOJIBEME TIpy3a C
MCIOJIb30BaHUEM HEMIOABUKHOTO U MO JBUKHOTO OJIOKOB.

N3yyeHune 3akoHa COXpAHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUSA U BOJTHBI.



KonebarenbHoe aBmxenue. OCHOBHbBIE XapaKTEPUCTUKH KOJIeOaHU: IEpUO,
4acToTa, aMIUTUTYyAa. MaTeMaTU4eCKU U TP yKUHHBIN MasTHUKH. [Ip eBp amenne
SHEPTHUH NP U KOJIeOATENHHOM JBIKEHUH.

3atyxatomme  kosneOanusi.  BpiHyXkaeHHble — kosieOaHus.  Pe3zonamc.
Mexanudeckue BOJHBI. (CBOWCTBA MEXaHMYECKMX BOJH. IIpomonbHble W
MOINEpEYHbIEe BOJHBI. J[TWHA BOJHBI M CKOPOCTh €€ PpacHpOCTPaHEHUs.
MexaHn4decKkue BOJHBI B TBEP IOM TENE, CEUICMUYECKUE BOJIHBI.

3Byk. I'pomKkocTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHGpa3Byk u
YIBTP a3BYK.

Jemoncmpayuu.

1. HaOmronenue xosjeOaHui Ten IIOJ HEUCTBUEM CHJIBI TSOKECTH M CHUIIBI
YIIPyTOCTH.

Habntoaenue konebanuii rpy3a Ha HUTH U Ha TP yKUHE.
Habuntonenue BbIHY ) AECHHBIX KOJIEOAHUH U pe30HaHca.
Pacnp octpaneHue np 0J0JIbHBIX U OTIEP €UHBIX BOJIH (HA MOJEIIN).
HabuntoaeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4YaCTOTHI.
AKyCTHYECKUH pE30HAHC.
ﬂaﬁopamopnbte Padomvl u OnvImol.
1. OmpeneneHue YactoThl W NepuoAa KojaeOdaHUH MaTeMaTH4yecKOoro
MasiTHUKA.

2. Onpenenenue 4acTOThI U IIep MO1a KOJIeOaHU TP Y KUHHOTO MasITHUKA.

3. HccnemoBaHue 3aBUCUMOCTH TIep MO/1a KOJIEOAHHM MTOABEIICHHOTO K HUTH

rpy3a 0T AJTUHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH TIep MOAa KOJIeOaHHH TP Y)KHHHOTO MasiTHHKA
OT MacCChl Tpy3a.

5. IIpoBepka He3aBUCUMOCTH TIep UOJa KoJIeOaHUI Tpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl rpy3a.

6. OmBITBI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh TEpUOJa  KoJieOaHui
P Y>KUHHOTO MasiTHUKA OT MaCChl IPy3a U AKECTKOCTH TP YKHUHBI.

7. N3mepenue yckop eHrs CBOOOJHOTO MMaICHHUS.

Pa3zgen 10. Di1eKTpOMarHuTHOE MOJIE M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTpOMAarHuTHOE  ToJ€.  DJEKTpOMarHuTHble  BOJIHBL.  CBoOiCTBa
ANEKTPOMArHUTHBIX BOJH. [lIkana 3neKTpOMarHuTHbBIX BOJIH. Mcnolsib30BaHue
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AJIEKTP OMarHUTHBIX BOJIH JIJIsI COTOBOM CBS3H.

DnekTpomMarauTHas npupopaa ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA
CBeETA.

Jemoncmpayuu.

1. CBOMCTBA AJIEKTP OMarHUTHBHIX BOJIH.

2. BoanoBbI€ CBOMCTBA CBETA.



Jlabopamopnvie padomut u onvimot.
1. W3ydeHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIbIO MOOMIHLHOTO

TenedoHa.
Pa3znen 11. CBeToBbIC IBJICHU .
JlyueBas  momenp  cBera.  HMcrounmkm — cBera.  IIpsamonumHerHoe

pacnpoctpanenue cBeta. 3atmenusa ComnHua u JIyasl. OTpaskenue cBera. [lmockoe
3€pKajio. 3aKOH OTp AKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpermomiieHUs: cBera. [loiHOe BHYTpEHHee
OTpakeHWe cBeTa. VCnoJib30BaHWE TOJHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xox nydert B nuH3e. Ontuyeckas cucrema (oToarnmapara, MUKpPOCKOTa
u Teneckona. [ a3 kak ontuueckas cucreMa. bian3opyKocTs U 1a1bHO30PKOCTb.

Pasznoxenue Oemoro cBera B crnektp. Ombitel HpetoroHa. CroskeHue
CIEKTP AbHBIX [IBETOB. Jlucnep cus cBera.

Jemoncmpayuu.

[Ip ssMoJIMHENHOE p aCIIPOCTpaHEHUE CBETA.

OTtpaxeHue cera.

[Tonyuyenue n300paxeHui B INIOCKOM, BOTHY TOM U BBIITYKJIOM 3€p Kajax.

[Ipenomnenue ceera.

OnTu4eckuii CBETOBO.

XoJ aydeil B coOup arouieit JINH3e.

X0/ Ty4el B pacCEeUBaOIIEH JIMH3E.

[Tonyuyenue u300paxeHu C MOMOIIbIO TUH3.

[TpuaIMn netictBus poToamnmapara, MUKp OCKOTIA M TEIECKOTIA.

10. Monens riasa.

11. Pa3nosxenune 6enoro cBeTa B CIEKTP .

12. [Tony4enue 6enoro cBeTa Mmp v CII0KEHUH CBETA Pa3HBIX [IBETOB.

Jlabopamopnvie padomuol u onvimot.

1. HMccnenoBaHue 3aBUCUMOCTH yIjla OTPa)EHUs CBETOBOIO Jiydya OT yIJia
aJICHHs.
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2. M3ydeHue xap akTepUCTUK U300paskeHUs P €IMETA B INIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCMMOCTH yIJjla TP €10MJIEHHS CBETOBOTO JIyda OT yIJIa
aJICHKS] HA TP aHULE «BO3AYX—CTEKIION.

4. TlonyueHue n300paxeHuii ¢ MOMOIIbIO COOUPATOLIEN JTUH3BI.

5. Omnpenenenue (pOKYyCHOr0O pacCTOSIHUSL U ONTUYECKOM CHJIbI COOMP aroleit
JIAH3BI.
OMnbITHI [0 pa310KEHUIO OEJIOT0 CBETA B CIIEKTD.
OnpIThl 10 BOCOPHUATHIO LIBETA MPEIMETOB IPHU HUX HAOIIOJIEHUU Uepe3
LBETOBBIE (PUIBTPBI.



Pa3nen 12. KBaHTOBbBIE IBJICHHS.

Omneitel Pezepdopaa u mmanerapHas mojaenb atroma. Mogens atoma bopa.
Hcnyckanue u nornoiieHue cBeta aToMmoM. KBaHTHI. JInHEeHYaThI€ CIIEKTP BI.

PagnoaktuBHOCTh. ANbda, 6eta- u ramma-uznydenus. CTp oeHHe aTOMHOTO
sapa. Hyknonnas wmonens artomHoro sapa. HM3oromel. PaanoakTuBHbIE
npeBpaieHus. [lepron nosrypacnaaa aTOMHBIX s1Ji€p .

SAnepHble peakuuu. 3aKOHbI COXPaHEHUs 3apsJJ0OBOIO U MacCOBOTO YMCEIL.
DOHeprusi CBA3M aTOMHBIX sjaep. CBsI3b Macchl U SHEPTUU. Peakuuu cUHTE3a U
nenenus siaep . Ucrounuku sHep run CoJTHIa U 3BE3 1.

SAnepHas sHepreruka. JIeMCTBHUS pPaIUMOAKTUBHBIX HM3JIyYEHUM HA KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTp bl U3J1y4EHUS U OTJIONICHUS.

2. CrekTp sl pa3jMYHbIX [a30B.

3. Cmekrtp BoOpoOa.

4. HaOnronenue Tp ekoB B kamep e BuibcoHna.

5. PaboTa cuérunka HOHU3UPYIOLIMX U3y YCHUH.

6. Perucrpaius u3nydeHus np upoHbIX MUHEP a10B U P O/TYKTOB.

Jlabopamopnvle padomul u onvimol.

1. HaOnroneHue CrIomHbIX U JIMHEHYATHIX CIIEKTP OB U3JTy YeHHUS.

2. HMccnenoBaHue TpEKOB: U3MEPEHUE SHEPTUU YACTULBI IO TOPMO3HOMY

myTH (1o oToTp adusim).

3. N3mepenue paanoakTuBHOTO (OHA.

IToBTOPHUTENBHO-0000IAOIIMH MOYJIb.

[ToBTOpUTENHHO-0000AOIINI MOTY b TP €AHA3HAYEH JJISI CUCTEMATHU3 AN
1 0000IIIECHUS TP EAMETHOT'0 COEP )KaHUS 1 OTIBITA ASATETLHOCTH, TP HOOP ETEHHOTO
MPHU M3YYCHHH BCErO0 Kypca QU3WKHA, a TaKXKe IS MOJATOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY 10 (H3UKe IS 00ydJaromuxcs, BEIOP aBIIUX ATOT
y4eOHBI Mp €IMET.

[Ipu n3ydeHnn TaHHOTO MOAYJIS P €ATU3YIOTCS U CUCTEMATU3UP YIOTCS BUJIbI
NeSATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIeYNBACTCS JOCTHXKCHHE TP €IMETHBIX U
METanpeAMETHBIX  IUIAHUPYEMBIX pe3yabTaToB oOyudeHus, GopMupyercs
€CTECTBEHHOHAay4YHAasl TPaMOTHOCTh: OCBOEHUE HAayYHBIX METOJIOB HCCIIEI0BAHUS
SIBJICHUW TPUPOJBl U TEXHUKH, OBJIAJCHHE YMEHHSIMU OOBSCHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSISI MOJYYCHHbIC 3HAHUS, pelaTh 3aJadyd, B TOM YHCIE
KaY€CTBEHHBIE U IKCIIEP UMEHTAJIbHBIE.

[Tp uHIMIIHATBHO €SI TENBHOCTHBINA XapaKTeP JaHHOT O pa3aeiia peaain3yercs 3a
CUET TOTO, YTO 00YYAIOIIUECS BHITIOJIHSIOT 3a/1aHUS, B KOTOP bIX UM TP €71J1aracTcs:



Ha OCHOBE IMOJYyYEHHBIX 3HAHMHM pAaclo3HaBaTh M HAYYHO OOBICHATH
(u3ryecKue sIBICHNUS B OKP Y KaloIel Mp Upoie ¥ TIOBCEHEBHOM KU3HU;
UCIMOJIb30BaTh HAYYHBIE METO bl UCCIEAOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YUCIIE JJIS1 IP OBEPKU TUITOTES U MOJIYYEHUS TEOP ETUYECKUX BBIBOJIOB;
OOBSICHATh Hay4yHble OCHOBbI HauOOJiee Ba)KHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, TP AKTUYECKOTO NCIIOJIb30BAHNS PA3JIMYHBIX HCTOYHUKOB
SHEPTHUH HA OCHOBE 3aKOHA Mp EBPAILCHUS U COXPaHEHHS BCEX U3BECTHBIX BUIOB
SHEPTHUHU.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3ydeHnue pU3MKN Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHus Halp aBJIeHO Ha

TOCTIDKEHUE JIMIHOCTHBIX, METAlpEIMETHBIX M TPEIMETHBIX O0O0pa30BaTeIbHBIX
pE3yJIbTATOB.

B pe3ynbpraTe u3ydyeHus pU3NKU Ha ypOBHE OCHOBHOTO 00111€ro 0Opa3oBaHus y

oOyuarormierocst 0y 1y T cpop MUPOBaHBI CIEYIOIIUE TUYHOCTHBIE P €3YJIbTATHI B YACTH:

1) naTpMOTHYECKOI 0 BOCTIMTAHUS:

- NPOSABJIECHUE MHTEpPECA K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO P OCCHHUCKON
buznyeckoil HayKu;

- IIEHHOCTHOE OTHOIIIEHHUE K IOCTHKEHUSM P OCCUNCKUX YUEHBIX -(DU3UKOB,;

2) rpa>KaIaHCKOr0 U 1y XOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4acCTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX U
ATHUECKUX MpOOJieM, CBA3aHHBIX C MPAKTUYECKAM MPHUMEHEHUEM JTOCTHKCHHI
bu3uKu;

- 0CO3HAHHE Ba)KHOCTH MOP aJIbHO-3TUYECKUX TPUHIUIIOB B IESITEIILHOCTH Yy YEHOTO;
3) 3cTeTHYEeCKOr0 BOCIIMTAHUS:

- BOCIIPHSITHE JCTETUYECKUX KauyecTB (PU3MYECKON HaAyKH: €€ rapMOHUYHOTO
MIOCTP O€HHUSI, CTP OTOCTH, TOYHOCTH, IJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT O IO3HAHUSA:

- OCO3HAHHUE IEHHOCTH (PM3UYECKON HaYKH KaK MOIIIHOTO MHCTPYMEHTa TO3HAHUS
MHP a, OCHOBBI p a3BUTHUS TEXHOJIOTUH, BaXKHENIIEH COCTABJISAIOLIEN KYyIbTYPBI;

- pa3BUTHE HAyYHOW JIFOOO3HATEIILHOCTH, HWHTEpeca K HCCIEA0BaTEIbCKON
NEeATENbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS M SMOLHOHAJIBHOI0 0JIATOTIOJTYI M

- OCO3HaHME LEHHOCTH Oe30macHOro oOpa3a JKU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXKHOCTM MpaBuUi O€30MAaCHOTO IOBEICHUS Ha
TpaHCHOpPTE, Ha JAOpOrax, ¢ SIEKTPUYECKUM M TEIJIOBBIM O0OpPYJOBaHHEM B
JOMAIITHUX yCIIOBUSX;

- c(OpMUPOBAHHOCTh HaBbIKA P e(IIeKCUH, P U3HAHKE CBOETO NP aBa Ha OIMIHUOKY U
TAKOTI'0 K€ IIPABA y IP yIrOro 4€JIOBEKA;

6) Tpy10BOT0 BOCIIUTAHMS:

- AKTUBHOE YYaCTHE B PEIICHUH MNPAKTUYECKUX 3aaay (B paMKax CEMbH,
00pa3oBaTeIIbHOM OpTraHU3aIlud, TOPO/Ia, Kpasi) TEXHOJIOTHIECKON U COIMAIbHOMN
HAIp aBJICHHOCTH, TP €OYIONINX B TOM YHCIe  (GU3NUECKUX 3HAHUI;

- UHTEP €C K MP aKTHUECKOMY H3y4EHUIO TP 0eCcCri, CBA3aHHBIX C (PU3UKOM;

7) 3K0JI0TrM4€eCKOT0 BOCIIUTAHUA:

- OpHEHTAlMA Ha TIp UMEHEeHUe (PU3UYECKUX 3HAHUH [ p eIIeHuUs 3a/1a4 B 001acTn
OKpYXalolenl Cpeapl, TUIAHUPOBAaHUS IMOCTYNKOB M OLEHKM HUX BO3MOXKHBIX
MOCIEACTBUM JIJTSI OKP yKAIOLIEH Cp €1l



- OCO3HaHHUE TJIOOAIBLHOrO XapakTepa SKOJOTHYECKUX MpoOJieM M TyTed ux

pelIeHus;

e 8)amanranuu K M3MEHSIOIMMCH yCJI0BHAM COLMAJBHOMN U IPHUPOAHOM Cpe/bl:

e - NMOTPEOHOCTH BO B3aUMOJICUCTBUHU NP U BBINOJTHEHUN UCCIEI0BAHUI U TP 0EKTOB
(pu3rYecKoil Hamp aBJIEHHOCTH, OTKP BITOCTh OTIBITY U 3HAHUSIM JIp yTHX;

e - IIOBBILIEHHE YP OBHSI CBOEM KOMIIETEHTHOCTH Y€P €3 P AKTUUECKY IO 1€ TENBHOCTD;

e - MOTpeOHOCTHh B (hOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4YHCIe (HOpMYIHPOBATH
U7ieH, TOHSATHUS, TUTIOTE3BI O PU3NUECKUX 00BEKTaX U SBICHUSX;

e - OCO3HaHME NEPUIIMTOB COOCTBEHHBIX 3HAHWUW M KOMIIETEHTHOCTEH B oOJsactv
bu3ukwy;

e - IUIAHUP OBAHUE CBOETO Pa3BUTHS B ITP HOOPETEHUH HOBBIX (DU3UUECKUX 3HAHMUIA;

e - CTpEMJICHME aHAJIU3HPOBATH U BBISBJISATH B3aUMOCBSI3U NP UPOJIbl, 0OIIECTBA U
HSKOHOMUKH, B TOM YHUCIIE C UCTIOJb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OLICHKA CBOMX JEHUCTBUM C YUETOM BIMSAHUSA HA OKP YKAIOLLYIO CP €AY, BO3MOKHBIX

r100a1bHBIX MOCTEACTBHIA.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbTare ocBOeHuUs1 Ip OrpaMMbl IO (PU3MKE HA yPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus y oOyuaromierocs OyayT cQOpMHpPOBaHbBI MeTamnpeaMeTHbIe
pe3yabTaThl, BKIIOYAIONIUE [MO3HABATEIIbHbIC YHUBEP CAlIbHbIE YUeOHBIE IEHCTBUS,
KOMMYHUKATUBHBIE  yHHBEpCaJbHbIE  y4eOHblE  JEWUCTBHUS,  peryJsTUBHbIC
YHUBEp cajbHbIC yueOHbIE 1eUCTBUSI.

Ilo3naBaTe/IbHbIEC YHUBEPCAJIbHBIE yUeOHbIE 1€l CTBUSA

ba3oBbie 1ornueckue AelcTBuA:

e BBISBIIATH M Xap aKTePU30BaATh CYIIIECTBCHHBIE P N3HAKK 00BEKTOB (SIBJICHU ),

e YCTaHABIIHMBAThL CYIIECTBEHHBINM IMPHU3HAK KIACCH(PHUKAIINNA, OCHOBAHHS IS
0000I11IeHNS U Cp aBHCHHUSI;

e BBISBIISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B paccCMaTPUBAEMbBIX (DaKTax,
JTAHHBIX U HAOJFOICHUSX , OTHO CATIIHUX CS K (PH3UIECKUM SIBJICHUSM;

e BBIABJIATH TNPUIUHHO-CICACTBCHHBIE CBS3M TPH HM3YYCHUU (U3HUECCKUX
SIBJICHUM M TP OI[ECCOB, JIETIATh BBIBOJBI C HCIIOJIB30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX yMO3aKIIFOYCHUH, BBIJIBUTATh THIIOTE3Bl O B3aMMOCBS3SX
(bU3NYECKUX BEITUYWH,

e CaMOCTOSITENIbHO BhIOMpATh CIIOCOO peuieHus: yueOHo (pu3uueckoil 3aaauu
(cpaBHEHHUE HECKOJBKUX Bap MAHTOB P CIICHUS, BRIOOP HAMOO0JIEE 110 IX O IAIIICTO
C Y4E€TOM CaMOCTOSITENIHHO BBIICIICHHBIX KP UTEPUEB).

ba3oBble ucciieoBaTeIbCKHE e CTBUS:
e HCMOJIb30BaTh BOMIPOCKHI KaK UCCIIETOBATEIHLCKUN MHCTP YMEHT MTO3HAHUS;



P OBOJIUTH MO CaAMOCTOSITEILHO COCTaBJICHHOMY IUTAHY OTIBIT, HECIOHBINA
(bU3UIECKUI KCIIEp UMEHT, HEOOTBIIOE HCCAeA0BaHNE (PU3UIECKOTO SIBICHUS
OIICHMBATh Ha TP UMEHUMOCTh U JJOCTOBEP HOCTh MH(OP MALIHIO, TTOJTY YSHHYIO B
XO0JI€ KCCIISTOBAHMS HITH DKCIICp UMEHTA,;

CaMOCTOATENbHO (POpMyIIHpOBaTh 00OOIIEHUS W BBIBOJBI MO P e3yJbTaTaM
P OBEIEHHOTO HAOJII0ICHHSI, OTIBITA, HCCIICTOBAHNS,

IIP OTHO3MPOBATh BO3MOYKHOE JaJIbHEHIIIee p a3BUTHE (PU3UICSCKHX ITP OLIECCOB, a
TaK)KE BBIJIBUTATH IPEIIMOJIOKEHUS 00 MX Pa3BUTHH B HOBBIX YCIOBHSAX U
KOHTEKCTaX.

Pabora c undopmanueii:

NPUMEHATh Pa3jM4YHbIE METOJbI, MHCTPYMEHTBI U 3aIlpOChl MPU MOUCKE U
oTOope MHPOpMaLMKU WIM JAHHBIX C YYETOM MpPEMAJIOKEHHOW YyueOHOU
buzndeckom 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH HH(OPMALMIO
Pa3IMYHbIX BUJIOB U (POP M I €JICTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMaJbHYIO  (QOpMy  MpecTaBlICHUs
MH(GOPMALUHU U WLIKOCTP UPOBATH P €LIAEMBIE 33/1a41 HECIIO)KHBIMU CXEMaMH,
Juarp aMmMamu, HTHOU Ip auKoi M UX KOMOMHAIIUSMH.

KoMMmyHuKaTHUBHBIE YHUBEPCAJIbHBIEC YYeOHbIE 1eiiCTBHUSA:

B X0/1e 00CykIeHus: yueOHOro MaTepuala, p €3yJIbTaToB J1a00paTOPHBIX padoT
U TPOEKTOB 3aJaBaTb BOINPOCHI IO CYHIECTBY OOCYKJaeMOHl TeMbl U
BBICKa3bIBaTh WJEM, HALCJICHHbIE Ha pEIIeHHWEe 3aJa4d W MOJJep KaHue
0J1arokenaTeIbHOCTH OO EHHS;

COTIOCTABJISTH CBOU CY>KJIEHUS C CYXKIECHUSMU JIpyTUX YYACTHUKOB JAHAJIOTA,
0OHapy>KUBATh P a3IMUYHE U CXOCTBO MTO3UIINI;

BBIP @)KaTh CBOIO TOUKY 3P €HHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

myOJIMYHO TP ENCTaBIATh PE3YIbTAThl BBIMOJHEHHOTO (PU3MUYECKOTO OIIbITa
(9KCTIep UIMEHTA, UCCIIeI0BaHUS, TP OCKTA);

NOHUMATh M HUCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U HHIMBUAY AJTBHOU
paboThI P U P €LLIEHUU KOHKP €THOM (PU3NYECKOi p 001EMBI;

IIPp MHUMATb LIEJIM COBMECTHOM AEATEIbHOCTH, OP TAHU30BBIBATH IEUCTBHUS 11O €€
JOCTIKEHUIO: paclpeensaTh poJik, 00CyX AaTh MPOLECCHl M PEe3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJILKUX JTIOJIEH;

BBITIOJTHATH CBOIO 4acTh pabOThI, JOCTUrasi KaueCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIlpaBJICHUIO U KOOPIMHUPYS CBOU JIEUCTBUS C JAPYTUMHU UYJIE€HAMU
KOMAaH/IbI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaja B OOWIMA MPOAYKT MO KpHUTEP UM,
CaMOCTOSITENIBHO C(POPMYTMPOBAHHBIM y4aCTHUKAMU B3aUMOJCHCTBUS.

PerysiTuBHBIE yHUBEpPcaJIbHbIE y4eOHbIe 1eiCTBUSA

Camoopranuszanmus:



BBISIBIIATD IP 00JIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIHSIX, TP €OYIOMUX IS
peteHus pU3nIecKUX 3HAHU;

OPUEHTHPOBATbCA B  PA3JIMYHBIX IOAXOJAaX IPUHATHS  PELICHUA
(MHOUBHUIYAJIBHOE, MPHUHIATHE pEUIEHUs B TpYNNE, NPUHATHE PELICHUN
rpyIIown);

CaMOCTOSITEJIbHO COCTABJISATh AJITOPUTM pelleHus: GU3UYECKOr 3a1auu WiH
IUTIaHA HCCIENOBAHUS C YYETOM HMMEIOIIUXCS PECYypPCOB M COOCTBEHHBIX
BO3MOYHOCTEHN, ap TyMEHTUPOBATS Ip €/1JIara€MbIE Bap HAHTBI P ELICHUM;
JienaTh BIOOP M OpaTh OTBETCTBEHHOCTH 3a P EIICHHE.

CaMOKOHTPOJIb, S3MOIIMOHAJIbHBIH HHTEJLJIEKT:

JaBaTh aJIEKBATHYO OLIEHKY CUTYaIlU{ U TP €J1ararh IjiaH e€ U3MEHEHHUS;
OOBSCHAT,  NPHUYMHBI  JOCTHXKEHHS  (HEOOCTIKEHHUS])  Pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLIEHKY P HOOPETEHHOMY OTIBITY

BHOCUTh KOPPEKTHBBHI B JESITEIBHOCTh (B TOM YMCI€ B XOJ BBIOJIHEHUS
(pM3UYECKOro UCCIIEOBAHNS WM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENbCTB,
MU3MEHMBIINXCS CUTYallUi, yCTAHOBJIEHHBIX OITMOO0K, BOSHUKIIUX TP Y THOCTEN;
OLICHMBATh COOTBETCTBUE PE3yJIbTATA LIEIHU U yCIIOBUSIM;

CTaBUTH ce0s Ha MECTO JPYTOro YeloBeKa B XOJ€ Clopa UK AUCKYCCUU Ha
Hay4YHYO TEMY, IOHUMATh MOTUBBL, HAMEP €HUS U JIOTUKY P YrOro;
npU3HaBaTh CBOE MPAaBO HA OUIMOKY MPU pelIeHnH (U3HMUECKUX 3a/1a4 Wi B
YTBEP )KJACHUSAX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBo AP yroro.

HPEJMETHBIE PE3YJIbTATbBI

K xonity oOydenuss B 7 KJjacce mmpeaMeTHbIE Pe3yabTaThl HA 0a30BOM Yp OBHE
JOJTKHBI OTP AXKaTh CPOP MUPOBAHHOCTD Y 00y HaAIONTNXCS YMEHUM:

UCIIOJIb30BaTh MOHATUA: (PU3UUECKHE U XUMUYECKHUE SIBJICHUs, HaOJI0ICHHE,
AKCIEPUMEHT, MOJIE€b, TUIMOTE3a, CAUHUIIBI (PU3NYECKUX BEIIUYUH, ATOM,
MOJIEKyJia, arperarHble COCTOSHMSl  BellectBa  (TBEpIOE,  KHUIKOE,
razoo0pa3Hoe), MEXaHHYeCKoe IBWKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
P SIMOJIMHEHHOE), TpaeKTOpHs, paBHOJCUCTBYIOIIAsA CHia, Jaedopmarms
(ympyras, IiacTuueckas ), HeBECOMOCTb, COOOIIAOLIHUECS COCY IbI;

pasznuuath siBiaeHus (AudQy3us, TEI0BOE ABUKEHHE YacCTHI] BELIECTBa,
PABHOMEPHOE  JIBMKEHUE,  HEPABHOMEPHOE  JBWIKEHUE,  HWHEP LM,
B3aUMOJICVICTBUE TEJI, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBIO
BpallleHUs], TIEp €1ava TaBJICHUs TBEP ABIMU TEIIAMH, KUIKOCTAMHU U T'a3amy,
atMoc(epHOE JaBlieHHE, IUIaBaHME TeJ, MPEBPALIECHUS MEXaHUYEeCKOU
HHEPTUM) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB MU Ha OCHOBE OIIBITOB,
JEMOHCTP UPYIOLIHX TaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh P OSIBICHUE U3YUYEHHBIX (PU3NUYECKUX SIBJICHUI B OKP yKAIOIIEM
MHUpE, B TOM 4yuclie GU3UYECKHUE SABJICHUS B MPUPOJIE: TP UMEP bl ABUKEHUS C
Pa3IMYHBIMHA CKOPOCTSAMH B KMBOW M HEXKHMBOW NPHUPOJE, AECHCTBUE CHIIBI



TPEHUS B MPUPOJC U TEXHHUKE, BIUSHUE aTMOC(EPHOTO JABIICHUS HA )KHUBOU
OpraHu3M, IUIaBaHUE PbIO, pbIYard B TEJIE YEOBEKa, IPU ATOM IEpEBOIUTH
NPaKTUYECKYI0 3aJady B Y4ueOHYIO, BBIACIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HAKKN) PU3NUECKUX SBJICHHM;

OTMCHIBAaTh M3YUEHHBIE CBOWCTBA TeN M (PU3HMYECKUE SIBICHUS, HCIIOIB3YS
dbusnueckue BeTUUIMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BpEMs, MyTh,
CKOPOCTh, Cp EIHSsI CKOP OCTh, CHJIa YIIP YTOCTH, CUJIa TSKECTH, BEC Tena, Cuia
TpeHwusl, JaBieHue (TBEPAOTO Tea, KUIKOCTH, Ta3a), BRITAIKUBAIOIIAS CHIA,
MexaHn4deckas padboTra, MOIIHOCTh, TUICUO CHUITbI, MOMEHT CHITBI, KO3 DHUITHEHT
MOJIE3HOTO ICUCTBUS MEXaHU3MOB, KHHETUY€CKAsl U IO TEHIIMAJIbHAS YHEP TH),
IIPYU OMHMCAHWUW TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJIB3YEMBIX
BEJIUYMH, X OOO3HAYCHUS W €IWHUIIBI (U3UYECKUX BEIUYUH, HAXOIUTh
dbopMyIbl, CBS3BIBAIOIINE JaHHYI0 (PU3UYECKYI0 BEIWUHMHY C JpYTHMH
BEJIMYMHAMU, CTPOUTh TpadUKH H3yYEHHBIX 3aBUCUMOCTEH (PU3UMUECKUX
BEJIUYUH;

Xap akTepu30BaTh CBOMCTBA TeJ, (PU3UUECKUE SIBJICHUS U NP OLIECChI, UCTIOJb3YS
IpaBuia CIIOKEHUS CUJl (BJI0JIb OJTHOM Mp siMoit), 3akoH I'yka, 3axoH [Tackans,
3aKOH ApXHMea, IpaBuiIo paBHOBECH pbiuara (0J10Ka), «30JI0TOE P aBUIIO»
MEXaHHUKH, 3aKOH COXpPaHEHUS] MEXaHWYECKOW 3HEpTUHU, MPU ITOM JaBaTh
CIIOBECHYIO (OPMYJHPOBKY 3aKOHAa W 3alHChIBATh €ro MaTeMaTHYECKOe
BBIP aJKEHUE;

00BACHATH (U3MUECKUE SIBJICHUS, P OTIECCHI U CBOWCTBA TEJ, B TOM UHCJIE U B
KOHTEKCTE€ CHUTyalluid MpaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IIp MYUHHO-CIICJICTBEHHBIEC CBSI3HM, CTPOUTh OOBsSCHEHHE M3 |—2 JTOTHYECKUX
IaroB ¢ OmopoW Ha 1-2 HW3YYEHHBIX CBOWCTBA (U3UYECKUX SBIICHUH,
bu3HUeCcKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemaTth pacy€THbIC 3a71a9M B 1—2 ACHCTBUS, NCIOIB3YsI 3aKOHBI U (HOP MYJIbI,
CBsI3bIBAIONIUE (PU3NUECKHE BEIUYMHBI: HA OCHOBE aHAIU3a YCIOBUS 33/1a4d
3aMKUChIBaTh KPAaTKOE YCIOBUE, TOJCTABISITh (PU3MUYECKHUE BEIUYUHBI B
dbopMynBl W TMPOBOJUTH PacyéThl, HAXOJUTh CIOPABOYHBIC JIaHHBIC,
HEO0OXOMMBIE JIJIS P eIIeHUs 3a/1a4, OTICHUBATD P €aTUCTUIHOCTD TTOJTYYEHHON
(bU3UYECKON BETUINHBI;

pacro3HaBath Mp 00JIEMbI, KOTOP b€ MOKHO P €IITUTh TP U TOMOTITH (hU3UIECKUX
METOJ0B, B ONUCAHUH UCCIE0BAHNS BBIACIISATH P OBEPSAEMOE P €TI0 OKEHIE
(rumoTte3y), paszauyarh W UHTEPIPETUPOBATH IOJYUCHHBIM Ppe3yJIbTarT,
HAXOJIUTh OIITMOKU B XOJI€ OTIBITA, JIETIaTh BHIBOJIBI 10 €TI0 PE3YJIbTaTaM;

P OBOJUTH OTBITHI IO HAOJIIOJECHUIO PU3UYECKUX SIBICHUM WU (PU3UUECKUX
CBOWCTB Tel: (OpMYJIMPOBATH MPOBEPSEMBIE MpPEANOT0XKEHUS, COOUpaTh
YCTAHOBKY M3 TP EJI0KEHHOr0 000pyJA0BaHUs, 3alUChIBATh XOJ OIbITA U
bopMyaMpOBATH BHIBO/IBI;

BBITIOJTHSATH TIP AIMBIE H3MEP €HUSI P aCCTOSHUSA, Bp EMEHH, MacChl Tela, 00beMa,
CHJIBI ¥ TEMIIEP ATy PhI C KCTIOIb30BaHNEM aHAJIOTOBBIX U ITU(P OBBIX IPHOOPOB,



3alMChIBAaTh IOKa3aHUs NpHUOOpPOB C YUETOM 3aJaHHOW aOCOIIOTHOU
ITOT'P EHTHOCTU U3MEP EHUM;

P OBOJIUThH HCCIIEIOBAHUE 3aBHCUMOCTH OJIHOW (PU3MUECKOW BETUYUHBI OT
IPYTOMl C UCHOJIb30BAaHUEM TMPSMBIX H3MEPEHUN (3aBUCHMOCTH IyTd
PaBHOMEPHO JBWKYILIETOCS Tela OT BPEMEHHU JABWKCHUS Tea, CUIIbI TP CHUS
CKOJIB)KEHHSI OT Beca Tena, KadecTBa OOpabOTKU TOBEPXHOCTEH Tel U
HE3aBUCUMOCTHU CHJIBI TPEHHUSA OT IUIONIAAU COMPUKOCHOBEHHUS TeN, CHIIbI
YIOPYTOCTH OT YJJWHEHUS MPYKUHBI, BHITAIKUBAIONIEH CHIIBI OT 00BEMA
NOTP yKEHHOM YaCTH Tela U OT IJIOTHOCTH KUIKOCTH, €€ HE3aBUCHUMOCTHU OT
IUIOTHOCTU Te€la, OT IJIyOWHBI, HA KOTOPYIO MOTPY>KEHO TENO0, YCIOBUA
IUIaBaHUSl TeJl, YCIOBUM paBHOBeCHS pblyara U OJIOKOB), y4acTBOBAaTh B
IUTAHUP OBaHUU y4eOHOTO UCCIEN0BaHUs, COOMPaTh YCTAHOBKY U BBITIOJIHSTH
U3MEpEHUs, Cleays NpeII0KEHHOMY IUIaHy, (PUKCUPOBATH PE3YJIbTaTh
MOJIyYeHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMUYUH B BHUIE NP EII0KEHHBIX
Ta0IUI U Tpa(UKOB, 1€1aTh BHIBOIBI 110 P €3yJIbTaTaM UCCIEI0BAHMUS;
NPOBOJUTh KOCBEHHbIE U3MEpEHUs (PU3NYECKUX BEIWYUH (TUIOTHOCTH
BELIECTBA XKUAKOCTH U TBEPOIO TENa, CUla TPEHUS CKOJIbKEHUS, TaBICHUE
BO3/yXa, BBITAJKUBAOIIAs CUJIa, JEHCTBYIOIIAs HA IOTP yKEHHOE B KUIKOCTb
TENNO0, KOI(PPUIMEHT MOJIE3HOTO ACHCTBUS MPOCTBIX MEXAHU3MOB), CIIEIys
OpEIJI0KEHHON HMHCTPYKUMHU: TPU BBIOJHEHMH W3MEPEHUN coOuparhb
HKCIEP UMEHTAIbHYI0 YCTAHOBKY M BHIYUCIATH 3HAUEHHE UCKOMOM BETUYHHBI;
coOI0/1aTh TP aBUJIa TEXHUKA O€30MacHOCTH NpH paboTe ¢ 1adbopaTopHbIM
000p yZIOBaHUEM;

yKa3bIBaTh P MHIIUIIBI JIEHCTBHUS TP UOOPOB U TEXHUUECKUX yCTP ONCTB: BECHI,
TEPMOMETpP, IWHAMOMETP, COOOIIAIOIIHNECS COCyIbl, OapoMeTp, pbIuar,
IO IBMKHBIN M HETIOIBMKHBIH OJTOK, HAKIIOHHAS TTOCKOCTH;

XapaKkTepHU30BaTh P MHIIHUIIBI JSHCTBHS U3y YEHHBIX MPUOOPOB U TEXHUYECKUX
yCTP OMCTB C OMOP O HAa UX OMUCaHUs (B TOM YHUCIIE: TOAIITUITHUKH, Y CTP OMCTBO
BOJIONIPOBO/IA, TUIP ABIMUECKUI TIPECC, MAaHOMETP, BHICOTOMED, MOP IITHEBOM
HACOC, apEOMETP), UCMOIb3YsI 3HAHUS O CBOMCTBaX (DU3WUECKUX SIBICHHN U
HE00X0MMBbIe (PU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

P UBOJAUTH NP UMEPHI (HAX0AUTh HHPOPMALIUIO O P UMEP aX) MP AKTUUECKOTO
UCMOJIb30BaHUsI PU3MUECKUX 3HAHU B TOBCEHEBHOM )KM3HU JJ1s1 00ecTieq eHUst
0€301MacCHOCTH P ¥ 00p allIEHU U C TP UOOPAMU U TEXHUUECKUMHU Y CTp OMCTBaMHU,
COXpaHEHUs 3/10pOBbSl U COOJIIOACHHUSI HOPM 3KOJIOTHUECKOrO MOBEICHUS B
OKp Y KaloILIeH Cp e/1€e;

OCYILIECTBJIATh OTOOP UCTOUYHUKOB MHPOpMaluu B IHTep HETE B COOTBETCTBUU
C 3aJJaHHBIM IOMCKOBBIM 3aI1p OCOM, HA OCHOBE UMEIOIINXCS 3HAHUHN U Iy TEM
CpPAaBHEHUS pPa3JIMYHBIX HMCTOYHHMKOB BBIACNHATh HHMOPMAIHIO, KOTOpas
SBJISIETCSI TIP OTUBOPEUNBOM MIIM MOKET OBITh HEAOCTOBEP HOM;

UCTIOJIb30BaTh MPU BHIMIOJHEHUU YYEOHBIX 3aJaHUM Hay4YHO-TIOMYJISIPHYIO
auTepaTypy (U3UYECKOTO COJEpIKaHUs, CIIPpaBOYHbIE MAaTepHAaJbl, PeCypChl



cetu  HMHrepHer, Binaxerp NpuUEMaMM  KOHCIEKTUPOBAaHUS  TEKCTA,
np eoOpazoBanus HHPOP MAITUH U3 OJHOM 3HAKOBOW CUCTEMBI B JP YTYIO;
co3/1aBaTh COOCTBEHHBIC KPAaTKUE MHCbMEHHBICE M YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHUKOB MHPOPpMAIIH (PU3NIECKOTO COIEPKAHHSI, B TOM YHCIIE
My OJIMYHO JelaTh KpaTKUe COOOIIEHHS O p €3yIbTaTax P OCKTOB HITH YUEOHBIX
WCCIIEIOBAHNM, IPU 3TOM T'PaMOTHO MCIIOJIb30BaTh U3y YE€HHBIN MOHATUHHBINA
armmapar Kyp ca Gu3uKH, COTIIP OBOXKIATh BBICTYTUICHHE TP €3CHTAIUEH;

IPW BBIMOJHCHHH YYEOHBIX MPOEKTOB M HWCCICAOBAHUN PacIpeaesiTh
00513aHHOCTH B TP yTIIE B COOTBETCTBUH C TTOCTaBIICHHBIMH 33 1a4aMH, CIICTHTh
3a BBITIOJIHCHUEM TIJIaHa ACHCTBUH, aIeKBaTHO OIIEHUBATH COOCTBEHHBIN BKJIA/T
B JICSITEILHOCTh I'PYIIIbl, BEICTP aUBaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE,
YUHUTHIBASI MHEHUE OKP Y KAIOIIUX.

K xoHily o0yueHus B 8 kJjiacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM Yp OBHE
JOJKHBI OTP aXKaTh CPOP MUPOBAHHOCTD Y 00y UaIOLIUXCA YMEHUM:

UCMOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEILECTBA, KPHUCTAJUIMYECKUE U
aMop (bHBIE TeNa, HaCBIIEHHBIM U HEHACBIIIEHHbIN Nap, BJIa)KHOCTh BO3/yXa,
TEeMIepaTypa, BHYTPEHHSS DHEPTUs], TEIUIOBOM JIBUTaTelb, 3JIE€MEHTAPHBIA
AIIEKTP MUECKUI 3apsjl, dJEKTPHUUECKOE MOJIe, MPOBOJHUKU U JUIJIEKTP UKH,
MOCTOSTHHBIN AJIEKTP N4E€CKUM TOK, MATHUTHOE TOJIE;

pas3nuuath SBJIEHHs (TEIUIOBOE PAaCIIUPEHUE U CXKATUE, TEIUIONEpeaaya,
TEIJIOBOE pPaBHOBECHE, CMAauMBaHUE, KaNWUISPHBIE SIBICHMS, HCIAp ECHUE,
KOHJEHCAlUsl, IUIaBJIEHUE, KpHUCTau3anus (OTBEpEBAaHUE), KUIICHHUE,
TEIUIoNep e1aya (TE10Np OBOAHOCTh, KOHBEKIUS, U3JYUEHUE), HIEKTP U3alus
TEJI, B3aUMOJEIHCTBHUE 3aps/I0B, IEUCTBUS JIEKTPHUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCICTBHME MAarHWTOB, JCHCTBHME MAarHWTHOTO IOJIS Ha
NPOBOJHUK C TOKOM, JJIEKTPOMArHUTHAas WHIAYKIMS) MO OMNHCAHHUIO HX
XapaKTEepHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOUMX JaHHOE
buznyueckoe sIBJICHUE;

pacno3HaBaTh I OSBICHUE U3YUEHHBIX (PU3UYECKUX SIBJICHUIN B OKP YKAIOIIEM
MHUpE, B TOM 4Yucie (PU3NYECKUE SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSDKEHUE M KalWUISIpHBIE SIBJICHUS B TMPUPOJE, KPUCTAIbl B MPUPO/IE,
u3znyuenue ConHua, 3aMep3aHue BOJ0EMOB, MOpCKUEe Opu3bl, 00pazoBaHue
pOCbl, TymMaHa, HWHes, CHera, »JJEKTpUYecKue sBIeHUS B aTtMmocdepe,
AIIEKTP MYECTBO KUBBIX OPTAHU3MOB, MArHUTHOE 0J1€ 3eMJIH, APEi( MOIH0COB,
pPOJIb MArHUTHOTO TOJISL JJIS )KM3HU Ha 3emJie, OJISIPHOE CUSHUE, MPU 3TOM
NEpEBOJUTh MPAKTUYECKYIO 3a/lauy B YU€OHYIO, BBIIEIATh CyIIECTBEHHBIE
CBOMCTBA (ITp U3HAKM) PU3NYECKUX SIBJICHUH;

ONUCHIBaTh M3YUEHHBbIE CBOMCTBA T€lI M (PU3MUYECKUE SIBJICHUS, HCIOIB3Ys
(¢u3nueckue BEIWYMHBI (TeMIepaTypa, BHYTPEHHSSI 3HEPTHs, KOJIHYECTBO
TEIUIOTHI, yAENbHAs TEINIOEMKOCTh BELLIECTBA, yAE/bHAs TEIJIOTA I1J1aBJICHUS,
yAelbHas TEeII0Ta napoo0pa3oBaHusl, yAeIbHas TEIUIOTa CTOPaHuUs TOIUIUBA,



KOA(POUIMEHT TOJIE3HOrO JEHUCTBHS TEIIOBOW MAIIWHBI, OTHOCHTEIbHAS
BJIQXKHOCTh BO3JyXa, JJIGKTPUYECKUI 3apsi, CHjia TOKa, 3JIEKTPHYEcKoe
HamnpsDKEHUE, COMPOTUBJIICHHWE MPOBOJHHUKA, YAENbHOE COIpPOTHUBIIECHHE
BellecTBa, paboTa M MOIIHOCTh AJIEKTPUYECKOTO TOKAa), MPH OMHUCAHUM
OpaBWIBHO TPAaKTOBaThb (PU3MYECKUHA CMBICI HCHOJb3yEMbIX BEJIUYUH,
0003HAUCHUS W EIWHUIBI (PU3WUECKUX BEIWYHWH, HAXOJIHUTH (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMU BEIMUYHHAMH,
CTP OWTH I'p AQHKH U3y YCHHBIX 3aBUCHMOCTEH (PU3UIECKUX BETMYHH;
XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3UUECKHE SIBICHUS U MP OL[ECCHI, UCTIOb3YSI
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOpUU  CTP OCHUS
BEIECTBA, IIP MHIIUII CYIIEeP MO3UIIMH MOJIeH (Ha Ka4eCTBEHHOM YP OBHE), 3aKOH
COXpaHeHus 3apsaa, 3akoH Oma s yyactka Lemnu, 3akoH Jxoyns—J/lenua,
3aKOH COXpaHEHUS! SHEPTHUM, MPHU TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA 1 3aIIMChIBATh €0 MATEMATHUYECKOE BBIP AXKEHHUE;

00BACHATH (PU3UUECKHE TP OLIECCHI U CBOMCTBA TEN, B TOM YHCIIE U B KOHTEKCTE
CUTyalui P aKTUKO OPUEHTHP OBAHHOT'O Xapakrepa: BBISIBIISIT
NP MYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE M3 1—2 JTOTHYEecKHX
maroB ¢ omopou Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3UUECKUX SIBJICHMIA,
dU3nYECcKrX 3aKOHOB WA 3aKOHOMEPHOCTEIH;

pelaTh pacy€THbIC 3a/1a4M B 2—3 IEHUCTBUS, UCIOJb3Ys 3aKOHBI U (DOP MyJIbI,
CBSI3BIBAIONIUE (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUA 3a/lauMl
3aMUCHIBATh KPATKOE YCIOBHE, BBIABISATH HEOCTATOK TAHHBIX JIJIS P ELICHUS
3aJ1a4u, BRIOMpATh 3aKOHBI U (HOPMYJIBI, HEOOXOUMEBIE IS €€ P elICHHS,
OpOBOJUTh Pacy€Thl M CpaBHHUBATh IOJIYYEHHOE 3HaueHUe (HU3HUECKO
BEJIMUMHBI C U3BECTHBIMU IAHHBIMU;

pacrno3HaBarh Ip 00JIEMbI, KOTOP ble MOKHO P €LIUTh IP U TOMOIIHN (PU3UUECKUX
METOJIOB, HCIIOJB3ysl OIMCAaHWE WCCIEOBAHUs, BBIJCIATH P OBEpPSIEMOE
NP eAMONM0KEHNE,  OIEHHBATh  MPABWIBHOCTh  TOPSAKA  [POBEACHUSI
UCCIIeIOBAHMS, IENIaTh BHIBOIBI;

P OBOJIUTH OTIBITHI 10 HAOJIIOACHUIO PU3UUECKUX SIBIICHUN WU (PU3UYECKHX
CBOMCTB TelN (KalWISpHbIE SBJICHUSI, 3aBUCUMOCTD IaBJIEHUS BO3/1yXa OT €r0
00bEMa, TeMInepaTyphbl, CKOPOCTH IMpoIliecca OCThIBAHUSA M HArpeBaHUs NpU
U3JIy4EHUH OT IBETa U3JIydaromiel (MoTIoiaromei) moBep XHOCTH, CKOP OCTh
UCHapEeHUs BOJIbI OT TEMIEPATYpPhl )KUJIKOCTU U TUIOIIAAN €€ MOBEP XHOCTH,
AIIEKTpU3alus TeIl W B3aUMOJICUCTBUE  JJIEKTPUUYECKUX  3apsiIOB,
B3aMMO/ICHCTBUE MOCTOSIHHBIX MAarHUTOB, BH3yaJW3allls MarHUTHBIX IOJIEH
MOCTOSTHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOT'O TIOJISI HA TIP OBOJJHUK C TOKOM,
CBOICTBA AJIEKTP OMAarHUTa, CBOMCTBA AJIEKTP OJABUTATEINS IOCTOSTHHOT'O TOKA ):
dbopMyMpoBaTh MpOBEPSIEMbIE TP EANOI0KEHNUS, COOUPATh YCTAHOBKY W3
P €JI0KEHHOT0 000PYI0BaHUs, ONMUCHIBATh XOJ ONbITa U (POPMYJIUPOBATH
BBIBOJIBL;



BBITIOJIHSTh MPSMbIE U3MEP CHUSI TEMIEPATYypPbl, OTHOCUTEIILHON BJIAXKHOCTU
BO3/yXa, CHIIBI TOKA, HATIP SDKEHHUS C MCIOJIb30BaHUEM aHAJIOT'OBBIX TP HOOPOB
U JaTYUKOB (PU3WYECKUX BEIWYWH, CPABHMUBAThH PE3YJbTaThl U3MEPEHUH C
y4ETOM 3a/TaHHOM a0 COFOTHOM OTPEITHOCTH;

P OBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJIHOW (PU3MUECKOW BETUYUHBI OT
TP YTOM ¢ UCTIOJIb30BAHKUEM MIPSIMBIX U3MEPEHUM (3aBUCUMOCTD COTIP OTUBIICHUS
MPOBOJHUKA OT €ro JUIMHBI, TUIOIIAH MTOTEP EIYHOTO CEUCHHUSI U yASITbLHOTO
CONPOTHBJICHUSI BEIIECTBA MPOBOJHWKA, CHJBI TOKa, WAYIIEro dYepes
NPOBOJHUK, OT  HAMNpsDKEHUS  HA  TMPOBOJHHMKE,  HCCIEIOBAHHE
MOCIEAOBATEIBHOTO ¥ TMapajlJIeIbHOTO  COCAWHEHWW TP OBOJHHUKOB):
TJIAHUP OBATh MCCIIEI0BaHNUE, COOMPaTh YCTAHOBKY M BBITIOJHSITH H3MED CHHS,
cienysi TPEMIOKEHHOMY TUIaHy, (DUKCHpOBAaTh PE3YJbTaThl IOJYUCHHON
3aBUCHUMOCTH B BHUE TaOJHIl U TPadUKOB, AaTh BBIBOJBI MO Pe3yjbTaTaM
UCCIICIOBAHUS;

NPOBOJUTh KOCBEHHBIE M3MEpEHUS (PU3UYECKUX BEIUYUH (yIeIbHas
TEII0OEMKOCTh BEIIECTBA, COMP OTUBIICHUE NP OBOJHUKA, pab0Ta U MOIIHOCTH
AIIEKTP HYECKOTO TOKa): TJIAHUP OBATh U3MEp CHUS, cobuparb
AKCIIEP UMEHTAIbHYI0 YCTAHOBKY, CIEIys MpEMJIOKECHHOM WHCTPYKIUU, U
BBIYUCIIATH 3HAUCHUE BEJTUYUHBI;

cobOnmroaaTh MpaBuiIa TEXHUKH 0€30TIaCHOCTU MpHU paboTe ¢ 1abopaTopHbIM
000p ynoBaHuEM;

Xap aKTepHU30BaTh P MHIIHIIBI JCHCTBHS U3y YEHHBIX TP UOOPOB U TEXHUIECKUX
yCTP OMCTB C OMOPOIA HAa X OTIUCAHUS (B TOM YHCIIE: CHCTEMa OTOTUICHUS JJOMOB,
TUTPOMETp, TMapoBas TypOwWHa, ammepMerp, BOJBTMETP, CUETUHK
AJIEKTP UYECKOM SHEPTUH, SJIEKTP O0CBETUTENbHBIE TP UOOPHI, HATP €BATEIIbHbIC
AIEKTP OTIPUOOPHI (mpumepbi), AIIEKTP UUECKHUE P €10XPaHUTENH,
AJIEKTP OMArHUT, AJIEKTP OABUTATEb IMTOCTOSTHHOTO TOKA ), UCTIOJIB3Y Sl 3HAHHMS O
CBOWCTBaX  (pu3WUEeCKMX  SBIECHUH W  HEOOXOoaWMble  (DU3UUYECKHE
3aKOHOMEPHOCTH;

pacIio3HaBaTh P OCThIE TEXHUYECKUE YCTP OMCTBA M U3MEP UTEIIbHBIE IPHOOPBI
M0 CXEeMaM M CXEMATHYHBIM PUCYHKaM (3KUIKOCTHBIM TEPpMOMETpP, TEPMOC,
TICUXP OMETP, TUTPOMETP, JIBUTATENh BHYTPEHHETO CropaHus, 3JIEKTPOCKOII,
pPEOoCTaT), COCTABISATh CXEMBI AJIEKTP MUECKUX IIENEe C MOCIe0BaTEIbHBIM U
nap aJuiebHbIM CO€IMHEHUEM 3JIEMEHTOB, pa3jinyas yCiIOBHbIE 0003HAUYECHHS
AIIEMEHTOB BJIEKTP U4 E€CKUX I1ETICH;

MPUBOJUTH NP UMEPHI (HAXOAUTh UH(POP MALIUIO O NP UMEpax) Mp aKTUIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUH B TOBCETHEBHOM KM3HHU JIJIs1 00eCTiey eHUsI
0€30MacHOCTH P U 0OP AllIEHUH C TP UOOPAMU U TEXHUUECKUMU Y CTP OMCTBAMH,
COXpAaHEHUs 3J0POBbS U COOJIIOJICHUSI HOPM SKOJIOTHUECKOTO MOBEICHUS B
OKp Y KarOIIEH Cp eNIE;

OCYIIIECTBJIATh MOUCK MH(pOpMauu PuU3ndecKkoro cojaepxanus B MHTepHeTe,
HA OCHOBE HUMEIOIIMXCS 3HAHUA M MyTEM CpPaBHEHHUS JTOMOJHUTEIHHBIX



UCTOYHHUKOB BBIIEATH HHPOPMALIUIO, KOTOPAS SIBJISETCS P OTUBOPEUMBOM MITH
MOXeT OBITh HEIOCTOBEP HOM;

UCTOJIb30BaTh MPHU BBITIOJHEHUH YYEOHBIX 3aJaHUN HAay4YHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOTO COJEpIKaHUs, CIIPaBOYHBIE MAaTEpHUATIbI, PECYPChI
cetu  UHTepHeTr, Bnamerph NpuéMaMud  KOHCIIEKTUPOBAHMUS  TEKCTa,
np eoOpazoBanus HHPOP MAITUH U3 OJHOM 3HAKOBOW CUCTEMBI B P YTYIO;
co3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W KpPATKUE YCTHBIE COOOIIEHUS,
0000mass wHPOPMAIIMIO W3 HECKOJBKUX HCTOYHHUKOB  (PH3MUECKOTO
coJiepKaHusl, B TOM 4HuCie MyOJHYHO MPEACTABIATh PE3YyAbTaThl P OCKTHOU
WIN UCCIEN0BATENbCKON JACSITENIbHOCTH, MIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3YUCHHbI TMOHATUMHBIA ammapar Kypca (U3MKH, COMPOBOXIATH
BBICTYIUICHHUE I €3E€HTALIUEN;

P U BHITIOJTHEHUH YU€OHBIX IPOEKTOB U UCCIEA0BaHUHN (PU3HUECKUX MTPOLIECCOB
pacnpenensirs 005S3aHHOCTM B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlauaMH, CJI€UTh 3a BBITIOJIHEHUEM IIJIaHA JIEHCTBUI U KOP pEKTUPOBATS €r0,
aJIcKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TI'pYIIIb,
BBICTpAUBaTh KOMMYHHKAaTUBHOE B3aMMOJICUCTBUE, MPOSBISIA TOTOBHOCTH
paspenarb KOH(QIUKTHI.

K xoHIly 00yueHus B 9 KJjiacce mpeaMeTHbIE PE3yabTaThl HA 0a30BOM Yp OBHE
JTOJIKHBI OTp aXKaTh ¢(hOP MUPOBAHHOCTh Y 00y YarOIIUXCS YMEHHIA:

UCTIOJIB30BaTh MOHATHS: CUCTEMa OTCU€Ta, MaTep HaJIbHASI TOUKA, TP aeKTOpus,
OTHOCUTEIBHOCTh MEXaHMYECKOTO JBIKEHUs, naedopmauums (ympyras,
IUIacTU4ecKas), TpEeHHUe, LEHTPOCTPEMUTEIBHOE YCKOP €HIE, HEBECOMOCTh U
neperpy3Ku, LEHTP TSKECTH, a0COJIOTHO TBEPAOE TENO, LEHTP TIKECTH
TBEPJOTO Tena, PaBHOBECHME, MEXaHMYECKUE KOJIEOAHHS W BOJIHBI, 3BYK,
UHQpa3ByK U  YJIbTPa3ByK, OJJIEKTPOMArHUTHbIE  BOJIHBI,  MIKaja
AJIEKTP OMAarHUTHBIX BOJIH, CBET, OJMU30PYKOCTh U JalIbHO30PKOCTb, CIIEKTPHI
UCIyCKaHUsl M TOTJIONIEeHUs, ajdbda, OeTa- U raMMa-u3aydeHHs], U30TOIb,
siep Hasl SHEP TeTHKa,

pas3nuyath SBIeHUsA (paBHOMEPHOE W HEPABHOMEPHOE MpSIMOJMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TNPSMOJIMHEMHOE JBI)KEHUE, CBOOOHOE
naJieHUE TeJ, paBHOMEPHOE ABMKEHHE IO OKP Y>KHOCTH, B3aUMOJICHCTBHE TEll,
pEaKTUBHOE JBWKEHHE, KoJyieOaTeNbHOE JBWXKEHHE (3aTyXaloume H
BBIHY K/ICHHbIE KOJIeOaHUs), pe30HaHC, BOJTHOBOE ABMKEHHE, OTPAKEHUE 3BYKA,
P SIMOJIMHEHHOE P aclpOCTpaHEHHE, OTPAKEHHE U TP €TOMIIEHUE CBETA, ITOJTHOE
BHYTp €HHEE OTp &JKEHUE CBETA, Pa3JI0KEHHUE OEJIOro CBETA B CIIEKTP U CJIOKEHUE
CHEKTpaJibHbIX I[BETOB, JHUCIEPCHUSl CBETA, €CTECTBEHHAs] PaJIMOaKTUBHOCTD,
BO3HHKHOBEHHE JIMHEHYATOrO0 CHEKTpa W3JIYYeHHUs1) MO OMHCAHUIO HX
XapaKTepHBIX CBOMCTB M HAa OCHOBE OTBITOB, JIEMOHCTPHUPYIOIMX JTaHHOE
(u3NUECKOE SIBJICHUE;

pacrno3HaBarh Ip OSIBIIEHUE U3YUYEHHBIX (PHU3NUECKUX SIBJICHHUNA B OKP YKAIOIIEM
mupe (B ToM uwucie GU3UYecKre SBICHUS B MPHUPOAE: MPHUIUBH U OTJIMBBI,



nBWKeHHE IaHeT COJIHEYHOM CHUCTEMBI, PEaKTHMBHOE JBHKEHHUE IKUBBIX
OpPTaHU3MOB, BOCIIPHUSATHE 3BYKOB )KUBOTHBIMU, 3EMIIETPSACEHUE, CCUCMUYECKHE
BOJIHBI, I[yHAMH, 3XO, IBETA TEJI, ONTUYECKHE SBICHUS B MPHUPOJIE,
OMOJIOTUYECKOE NEHCTBUE BUUMOTO, YIABTPA()UOTIETOBOTO U P EHTT€HOBCKOTO
W3JTy4YeHUH, EeCTECTBEHHBIM pPaaWOaKTUBHBIA (POH, KOCMHUYECKHE JTY4H,
PAaIMOAKTUBHOE  M3JIyYEHUE  MNPHUPOAHBIX  MHUHEPAJIOB,  JICWICTBUE
pPaJMOAKTUBHBIX U3JIyUYEHHI HA OpTaHU3M YEJIOBEKA), PU 3TOM IEP €BOJIUTh
NPaKTUYECKYI0 3aJadyy B Y4ueOHYIO, BBIACIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKW) PU3UYECKUX SIBJICHUMH;

ONHUCHIBAaTh M3YUEHHBIE CBOMCTBA Tel M (PU3HMUYECKUE SIBICHUS, HCIIOIB3YS
dusnueckue BENUUYMHBI (CpEeAHssi M MrHOBEHHAs CKOpPOCTh Tela Mpu
HEPABHOMEPHOM [IBMOKEHHH, YCKOPEHHE, IIE€pEMEIIECHHE, IyTh, YIJIOBas
CKOPOCTb, CWJIa TPEHHUS, CHJIa YIPYIOCTH, CHJIA TSXKECTH, YCKOPEHHE
CBOOOHOTO MaeHUs, BEC TeJla, UMITYJIbC Tela, UMITYJIbC CUJIbl, MEXAHUY €CKast
pabora M MOIIHOCTb, NOTEHLUAJIbHAS SHEPTrUsl Teja, MNOJHSATOTO Hal
NOBEPXHOCTBKO 3€MJIM, IIOTEHUHWAJbHAs DJHEPTUs CXKATOM P Y>KUHBI,
KHUHETUYECKAsl DHEPTHs, MOJIHAS MEXaHUYECKasl SHEPTHS, IEPUOJ U 4acTOTa
KOJIeOaHUH, IJTMHA BOJIHBI, I'POMKOCTb 3ByKa U BbICOTA TOHA, CKOP OCTh CBETA,
MoKa3aTeNlb MPEIOMIICHUSI Cpe/lbl), TPU OMUCAHUM TPABWIBHO TPaKTOBATh
(U3NUECKUN CMBICT HCHOJIb3YEMbBIX BEJIMYHMH, OOO3HAUCHHS] U EAUHUIIBI
(GU3MYECKUX BEJIIMYMH, HAaXOAUTh (OPMyJIbI, CBS3BIBAIONIUE JTaHHYIO
(GbU3NUECKYI0 BETMUHUHY C 1P yTUMU BETUIUHAME, CTPOUTH IpaUKH U3y UYSHHBIX
3aBUCUMOCTEH (PU3NUECKUX BETUYUH;

Xap aKTepu30BaTh CBOMCTBA TeJ, (PU3UUECKHE SIBICHUS U MP OTIECCHI, HCTIOB3YSI
3aKOH COXPaHEHUS DHEPTUH, 3aKOH BCEMUPHOTO TITOTEHWs, I UHIAI
CyIEp IO3ULHH CUJI, TP UHIIUIT OTHOCHUTENBHOCTHU [ anunes, 3akoHbl HproTOHA,
3aKOH COXPaHEHHUS] MMITYJIbCa, 3aKOHbI OTPAXXEHUS U IPEIOMIICHUS CBETA,
3aKOHBI COXPAHEHMS 3apPsI0BOTO U MACCOBOT'O YHCEN NP U SAEP HbIX P €AKLMSAX,
IpU STOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa W 3amHCHIBATH €r0
MaTeMaTUYECKOE BbIP a)KEHUE;

00BACHATH (PU3UUECKHE TP OIIECCHI U CBOMCTBA TN, B TOM YHCIIE U B KOHTEKCTE
CUTyalUid IpaKTUKOOPUEHTHPOBAHHOIO XapakTepa: BBISBIATh NP UUUHHO-
CJICZICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKUX IIaroB C
onopoil Ha 2—3 KM3yYEHHBIX CBOMCTBA (PU3UUECKUX SIBICHHUM, (PU3NUECKUX
3aKOHOB WJIA 3aKOHOMEPHOCTEN;

pemaTth pacu€THbie 3a/1a4u (OMUpPaloIIMecss Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCMOJIb3YsI 3aKOHBI U (OPMYJIbL, CBSI3bIBAIOLINE (PU3UUECKUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YyCIOBHUS 3a/lauM 3alIUChIBATh KPATKOE YCIOBUE, BBISABISTH
HEJOCTAIOIINe WKW U30bITOYHbIC JaHHbIE, BHIOUPATh 3aKOHBI U (HOPMYJIbI,
HEOOXOJIMMbIE I  peEUIeHUs, MPOBOJAUTh pacuy€rbl M  OIICHUBAThH
P €aJIMCTUYHOCTB MOJTYYeHHOTO 3HaUeHUs GU3UYECKOM BETUUMHBI;



pacno3HaBarh Ip 00JIEMBbI, KOTOP bI€ MOKHO P €LLUTH [P U MOMOIIHU (PU3UUECKUX
METOJIOB, HCIIOJb3ysl OIMCAaHUE WCCIEIOBAHUSA, BBIJCIATh IIPOBEPSIEMOE
OpeANoJOKEHNe,  OLIEHUBAaTh  NPaBWIBHOCTh  MOPSAKA  IPOBEACHUS
UCCIeI0BaHus, 1e1aTh BHIBOIbI, MHTEP IPETUPOBAThH PE3YIbTaThl HAOJII0IeHHI
U OTIBITOB;

P OBOJMTH OTIBITHI IO HAOJIIOAECHUIO (PU3MUECKUX SIBICHUHA WIN (PU3HUECKIX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HpioToHa, 3akoHa COXpaHEHUS
SHEPTHUH, 3aBUCUMOCTH Mep nojia KoJIEOaHUH MPYKUHHOTO MaTHUKA OT MaCChl
rpy3a U >KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTh OT aAMIUTUTYAbl MalbIX
KOJieOaHUM, MpSMOJIMHENHOE paclpOoCTpaHeHHE CBETa, pasyiokKeHue Oenoro
CBETa B CIIEKTP, U3yYEHHE CBOMCTB N300paXKEHUSI B TUIOCKOM 3€pKaJie U CBOMCTB
U300p aKEHUA MpeaMeTa B cCOOMparoleit TuH3e, HaOI0JeHNe CIUIONIHBIX U
JUHENYaThIX CIEKTP OB U3JYUYEHUS ): CAMOCTOSITENIbHO COOUPAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYAOBaHUS, OMNUCHIBATH XOJ ONbITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BHIBOIBL;

IPOBOJUTh NMPU HEOOXOJUMOCTU CEPUI0 MNPAMBIX HW3MEpPEHUM, OIp e
CpedHee 3HaueHUE H3MepsieMoill Beau4yuHbl ((OKYCHOE pacCTOSHUE
coOuparomell JuH3bl), OOOCHOBBIBaTb BBIOOP crocoba  U3MeEp EHUs
(u3MepuTenbHOTO Mpudopa);

OpOBOJUTH  HCCIEOBAHME 3aBUCUMOCTEH  (U3MUYECKUX BEIUYHH C
UCMOJIb30BAaHUEM IIP IMBIX U3MEP EHUM (3aBUCUMOCTbh ITyTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HayaJIbHOWU CKOP OCTH, Mep o 1a KoieOaH i
MaTEeMaTHUYECKOTO MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH YTJia OTp a’KEeHHS
CBETa OT yTJla NaJIeHHs U YTJjia Ip eJIOMJIEHHS OT yTIJia MaJieHus ): IIIaHUPOBaTh
UCCeIOBaHUE, CaMOCTOSITENbHO COOHUpaTh YCTaHOBKY, (HUKCHPOBATh
pe3yJIbTaThl HOJYYEHHOM 3aBUCUMOCTH (PU3UUECKUX BEIMUUH B BUJ1€ TaOJIUIL U
rpaduKoB, eaTh BEIBOBI IO P €3yJIFTaTaM UCCIIEIOBAHUS,

P OBOJIUTH KOCBEHHBIE U3MEP €HUS (PU3NUECKUX BEITUUHH (CP €IHSIS CKOP OCTh U
YCKOpEHHE Tejla MPU paBHOYCKOPEHHOM JIBIJKEHUH, yCKOPEHHUE CBOOOHOTO
najgeHusi, JKECTKOCTb MPYXKUHBI, KOIPDUIMEHT TPEHUS CKOJIBKEHUS,
MexaHudeckas paboTa M MONIIHOCTb, YacTOTa W Tepuoj KojeOaHui
MaTEMaTUYECKOTO U TP y>KUHHOTO MasITHUKOB, ONITUY €CKasi Chjia COOMp arorien
JWH3bI, PaJUOAKTUBHBIA (OH): IJIAaHUPOBATH M3MEPEHMs, COOUpaThH
AKCIEPUMEHTAJbHYI0 YCTAHOBKY M  BBIMIOJHATH M3MEpPEHHs, Cleays
OpEII0KEHHON  HWHCTPYKLUMW, BBIUMCIAATH 3HAYEHUE  BEJIUYUHBI U
aHAJIM3UPOBATh MOJIYUEHHBIE PE€3YJIbTaThl C YUETOM 3aJJaHHOW MO LIHOCTU
U3MEp CHU;

coOJiroAaTh NpaBuia TEXHUKKM 0€30MacHOCTU MpU paboTe ¢ J1abopaTtopHbIM
000pyJIOBaHUEM;

pasimyath OCHOBHBIE NPU3HAKA H3YUYEHHBIX (PU3UUYECKUX  MOJIENEH:
MaTep HaJIbHAs TOUKa, a0COJIFOTHO TBEP 10€ TEJI0, TOUYECUHBIN HCTOYHUK CBETA,



Jy4, TOHKAas TUH3a, IUTaHEeTapHasi MOJ1eJIb aTOMa, HY KJIOHHASI MOA€JTb ATOMHOTO
aapa,

Xap aKkTepHU30BaTh P MHIIHIIBI JCHCTBHS U3y YEHHBIX P UOOPOB U TEXHUIECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUS (B TOM YHUCIE: COUAOMETP, JaTUUKU
MOJIOKEHUSI, PACCTOSIHUSI M YCKOP €HHUSI, paKeTa, 3XO0JOT, OYKH, TMEpHCKOII,
dboToanmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOT, TO3UMETp, Kamepa
Bunbcona), ucrmonp3ys 3HaAHWS O CBOMCTBAX (DM3WYECKUX SIBICHUA U
HE00X0UMBIe (PU3NIECKHUE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl W CXEMATUYHbIC PHUCYHKH H3YUYCHHBIX TEXHUYECKUX
YCTP OMCTB, U3MEP UTEIIHLHBIX MPUOOPOB U TEXHOJOTHUECKUX TP OIIECCOB MPHU
pelieHur y4eOHO-TIp aKTUUECKUX 3a]1a4, ONTHYECKUE CXEMBI JIJIS TTOCTP OCHUS
N300 AKEHUH B ITOCKOM 3€p KaJjie U COOMP atoleH TIMH3E;

P UBOJUTH NP UMEPHI (HAXO0AUTh HHPOPMALIUIO O MPUMEP aX) MP AKTUUECKOTO
UCIOJIb30BaHMs (PU3NYECKUX 3HAHUH B TOBCETHEBHOM )KM3HHU JIJIs1 00eCTICY HUS
0€30MacHOCTH P ¥ 0OP AllIEHUH C TP UOOPAMU U TEXHUUECKUMU Y CTP OMCTBAMH,
COXpaHEHUs 310pOBbSl U COOJIFOACHHUSI HOPM 3KOJIOTHYECKOrO MOBEICHUS B
OKD YKaroIeu Cp e/1€;

OCYIIECTBJISATh MOUCK MHGOPMaK GU3NIECKOro cojiepkanus B Mutep Here,
CaMOCTOATENbHO (POPMYJIUPYS TOUCKOBBIM 3ampoc, HAXOAUTh IMyTH
OTIpEJICNICHNs] JIOCTOBEPHOCTH TOJYyUYeHHOW WH(GOpPMAIMd Ha OCHOBE
UMEIOIINXCS 3HAHUM U OTIOJTHUTEIbHBIX ICTOUHUKOB;

UCTOJIb30BaTh MPHU BBITIOJHEHUH YYEOHBIX 3aJJaHUN HAay4YHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOTO COJEpIKaHUs, CIIPaBOYHBIE MAaTEpUATIbI, PECYPChI
ceru  MHrepHer, Biaxerb NpUEMaMH  KOHCIEKTHPOBAHUSA  TEKCTa,
np eoOpazoBanus HHPOP MaAITUH U3 OJHOM 3HAKOBOW CUCTEMBI B JP YTYIO;
co3/laBaTh COOCTBEHHBIE MHCHbMEHHBICE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHQOpMAIIMM W3 HECKOJBbKUX HWCTOYHUKOB (PU3MUECKOTO COJIEpIKAHMS,
MyOJIWYHO TIPEACTABIISATh PE3YJIbTaThl MPOCKTHOW WM HCCIEI0BATENhCKON
JIESITENbHOCTH, IPHU 3TOM I'PaMOTHO MCIIOJIb30BATh U3YUYEHHBIN MOHITUWHBIN
anmnapar M3y4aeMoro pasjena (U3MKH M CONPOBOXKAATh BBICTYILJICHUE
Ip €3eHTaIMeN ¢ y4ETOM 0COOECHHOCTEHN ay AMTOPUU CBEP CTHUKOB.



