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HNOSCHUTEJIBHASI 3BAIIMCKA

IlporpaMma 1o ¢wusuke Ha YpOBHE OCHOBHOTO OOLIEro 06pPa30BAHUS
COCTaBJICHA HAa OCHOBE TIOJIO)KEHHH M TpeOOBaHWM K pe3ysibTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa30BaTeNbHON NPOrPAMMEI, IMPEICTABICHHBIX B
®I'OC 00O, a Taxxke ¢ y4&ToM (enepanbHO pabodeil mporpaMMBI BOCITHTAHHUS 1
Konuenuuu npenogaBanus yueOHoro npeamera « DU3nkay.

Conepxanue mporpaMmbl 110 (U3MKe HANPABIEHO HA (DOPMHUPOBAHHE
€CTECTBEHHOHAYYHON TIpPaAMOTHOCTH OOYYarOIIUXCS W OpPTraHU3alUI0 H3YYeHHs
(GW3MKK Ha JeATeNbHOCTHOH oCHOBe. B mporpamMme mno (M3MKe YYHTHIBAOTCS
BO3MOXHOCTH y4eOHOro mpeamera B peanusanuu tpebosanuii ®I'OC OO0 x
TIAHAPYEMBIM JINYHOCTHBIM ¥ METANPEAMETHBIM pe3yJibTaTaM 00ydYeHus, a TaKKe
MEKIIPEMETHBIE CBS3H €CTECTBCHHOHAYYHBIX Y4YEOHBIX TNPEIMETOB Ha YPOBHE
OCHOBHOTr0 00111ero 00pa3oBaHusl.

ITporpamma no ¢u3mKe ycTaHaBIUBaeT pacipe/ielieHre yueOHOro Matepuana
10 rogaM odydeHus (1o Kiaccam), MpejyiaraeT MPHUMEPHYIO I0C/IeI0BaTeIbHOCTE
U3y4eHUs TeM, OCHOBAHHYIO Ha JIOTMKE DPa3BUTHSI MPEIMETHOTO COJEp)KaHUs H
yuéTe BO3pacTHBIX 0COOEHHOCTeH 00y1arOIIMXCS.

[IporpamMa 1o (usuke pazpaboraHa ¢ LEJbI0 OKa3aHUSd MeTOJUYEeCKOM
TIOMOIIIM YUUTEITIO B CO3JIaHuu paboueil mporpaMMbl 1o yueOHOMY IIpeAMETY.

@wu3uKa ABISIETCS CUCTEMOOOPA3yIOMIUM JIJISl €CTeCTBeHHOHAYUYHBIX Y4eOHBIX
NpeIMETOB, TOCKOIBKY (U3UYecKrde 3aKOHbl JIeXXaT B OCHOBE IIPOLIECCOB U
SBIICHUH, M3y4aeMbIX XuUMUeH, OHOJOruel, acTpoHoMHeH U (PHU3UIECKOM
reorpaduel, BHOCUT BKIaJ B €CTECTBEHHOHAyYHYH KAapTHHY MHUpa,
IpefocTaBiseT Haubosee sicHple 00pa3lbl NPUMEHEHHs HaydHOro METo/a
TI03HAHMUs, TO €CTh CIIoco0a MOTyUeHNs TOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 IJIaBHBIX 3a7a4 (U3UYECKOro oOpa3oBaHMsl B CTPYKType oOIIero
00pa3oBaHKsi COCTOMT B (DOPMUPOBAHMH €CTECTBEHHOHAYYHOHW I'DaMOTHOCTH H
HHTepeca K HayKe y 00y4Jarommxcsi.

N3zydenne ¢u3ukn Ha 0a30BOM YPOBHE IIPEAINONAraeT OBJAJCHHE
CHEIYIOIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

e HAYYHO OOBSICHSTH SBICHUS;

e OLIEHUBATh W IIOHUMATH OCOOCHHOCTU HAYYHOTO MCCJIeIOBAHMSI;

e HUHTEPIPETHPOBaTH  J@HHBIE M  HCIOJB30BAaTh  HAy4HbIE
JI0KA3aTeNIbCTBA JIJIS MTOJTYyYEHHUs BBIBOIOB.

Llenn w3ydeHuss (U3MKA Ha YpPOBHE OCHOBHOTO oOmero obpa3oBaHwus
ompenenensl B KoHuenuuyn InperiofaBanus y4eOHOro mnpeamera «Pusuka» B
obpasoBaTeNbHBIX ~OpraHmsanusax Poccuiickoit @Denepanyy, peanu3yrOMIUX
OCHOBHBIE 00IIe00pa3zoBaTeNbHEE [IPOTPAMMBL,  YTBEPKAEHHOH —pelleHHEM




Komnernu Munucrepersa npocseltenus: Poccuiickoii Oenepanuu (IPOTOKOI OT 3
nexabpst 2019 r. Ne [TK4BR).

Henn uzyvenus puzukn:
* TPHOOpETCHHE MHTEpeCa W CTPEMIICHHs OOYYaIOIMXCs K HAYYHOMY

M3y4YeHHIO IPUPOBI, Pa3sBUTHE MX HHTEIUIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

* Ppa3BUTHE NPEJCTaB/ICHUH O HAYYHOM METOJIE NO3HAHUS U (POPMUPOBAHHUE
HCCIEI0BATENECKOI0 OTHOLICHUS K OKPYIKAIOIIMM SIBIIEHUSIM;

» (QopMHpOBaHHME HAYYHOIO MHPOBO33DEHHs KaK pe3yjbTaTa H3yYeHMUs
OCHOB CTPOEHHS MaTePHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opMUpOBaHHE INPENCTaBICHHH O PONM (DU3MKH U Pa3sBHTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHI;

e pa3BUTHE  TMPEACTABICHUH O  BO3MOXHBIX  chepax  Oynymei
npodeccHOHANBHOR e TeTbHOCTH, CBI3aHHOM ¢ (DU3UKOM, MOATOTOBKA K ‘
JajibHeeMy oO0y4eHHUI0 B 9TOM HaIlpaBJIEHHH.

JlocTikenye 5TUX Liedell nporpamMmsl 10 (H3UKEe HAa YPOBHE OCHOBHOTO

ob1ero obpazoBanus odecrieuuBaeTCs PELICHHEM CIEIYIOMUX 3a1a4:

e TIpuOOpeTeHHe 3HAHUH O JUCKPETHOM CTPOEHUH BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, OJJIEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX
SBIICHUSIX;

e TPHOOpPETEHHE YMEHWU OINUCHIBATH U OOBSACHATH (QU3MYECKHE SBICHUS C
VCTIOJIb30BAaHUEM TTOTYYEHHBIX 3HAHUH;

e OCBOGHHME METONOB peUIeHHs MpOocTeHIuX pacy€THBIX 3ama4 ¢

HUCITOJIB30BaHHEM (I)HSH‘{BCKI/IX MOﬂeﬂeﬁ, TBOPUCCKHX Hu
MMPAKTUKOOPUCHTHPOBAHHBIX 3a1d4,
e pPAa3BUTHE YMEHHf/JI Ha6IIEO,HaTL NPUPOAHEIC SIBJIEHWUS U BBINIOJIHATH OIIBITHI, ‘

nabopaTopHble  paboTHl W SKCIEepHMEHTalbHble MCCIIEIOBaHHS C
HCIIOJIE30BAaHUEM U3MEPUTENBEHLIX TPUOOPOR; :

e oOcBoeHHe NPUEMOB paboTHl ¢ MH(OPMaLKEd (PU3UYECKOTO COMEpIKAHMUS,
BKJIIOYAst HH(POPMAIMIO O COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH, aHAIU3 U
KPUTHUECKOE OLIEHNBAHHE HHOOPMAIIHH;

e 3HAKOMCTBO CO chepaMy MPoPecCHOHANBHON e TEIbHOCTH, CBI3aHHBIMU
¢ (U3NKOH, M COBPEMEHHBIMH TEXHOJOTWSAMH, OCHOBAHHBIMH Ha
INOCTIDKEHMSX (DH3UIECKON HAyKH.

Ha m3yuenue ¢usuku (6a30Bblii ypOBeHb) HA YpPOBHE OCHOBHOTO 0OIIEero
o6pazoBanus oteoautes 238 wacos: B 7 Kacce — 68 gacos (2 gaca B HeJelo), B 8
xnacce — 68 yacos (2 gaca B Henenmo), B 9 kiacce — 102 gaca (3 yaca B HeJIeIO).

IIpefmaraemplii B Tporpamme 110 Gu3MKe nepeveHs 1abopaTopHbIX paboT U
OTIBITOB HOCHT PEKOMEH/IATENbHBIN XapaKTep, YYUTENb JIeNaeT BIOOp IPOBEICHHS



11aboOpaTopHbIX paboT M ONBITOB C YYETOM HHIMBHAYAIBHBIX OCOOEHHOCTE
00y4JaroIuMXCsl, CIHCKA KCTIEPHUMEHTATLHBIX 3aJaHHi, [IPeUIaracMbeX B pamkax
OCHOBHOT'0 TOCYIapCTBEHHOI'O 3K3aMeHa 110 GpH3UKe.




COJEP)KAHUE OBYYEHWSI

7 KJIACC

Paszxes 1. ®Pusuka 1 e€ posib B IO3HAHHH OKPY KAIOLIEro MHpA.

Qusuka — Hayka o mpupoje. fBineHus npuponsl. PusnyecKHe SBICHH:
MEXaHHUYECKHE, TEIUIOBEIE, DIIEKTPUYECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

Duspueckre BeIU4YUHBL [3vepenme Qusnueckux BenuumH. Dusznueckue
npubopsl. [TorpemHocts n3Mepenuit. MexnyHapoaHas CHCTEMA €IHHUILI.

Kak ¢u3uka u jpyrue ecTeCTBeHHble HayKH H3YYalOT [PUPOJLY.
EcTecTBeHHOHAy4YHBI METON IO3HAHUS: HaONIOJEHWEe, TMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUIKEHNE TMIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIOTe3, OOBsICHEHNE
Habmrogaemoro sisnerusi. Onucanue (U3NYeCKUX SBJICHUN C TOMOLIBIO MOJIENEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIUIOBBIC, 3JEKTPUYECKHE, MAarHUTHbIE, CBETOBbBIE
SIBJICHUSI.

2. @usnveckue MpPUOOPHI W POIeAypa MPSAMBIX H3MEpPeHH aHAJIOTOBBIM U
UG POBBIM TIPUOOPOM.

Jabopamopnsie pabomnvl u onoimol.

1. OnpejeneHue LEHBI JEICHUS IKAIBI H3MEPHTEIbHOT0 IpHbopa.

2. H3mepeHue pacCTOSTHHH.

3. HM3MepeHue 00bEMa KUAKOCTH U TBEPIOrO Tela.

4. OmpeneneHue pasMepoB MaJIbIX TEI.

5. M3aMmepeHue Ttemreparypsl IIpA ITOMOIIH JXMIKOCTHOIO TEpMOMETpa H
IaT4MKa TEMIIEPATYPEI.

6. IIpoBeseHUe MCCIEIOBaHUsI MO MIPOBEPKE I'MIIOTE3BI: MATBHOCTH MOJETa
IIApHKa, MYIIEHHOr0 TOPU30HTAIBHO, TeM Oomnblle, YeM Ooblie BbICOTA
yCKa.

Paznen 2. [leppoHauajibibie cBeIeHHs 0 CTPOEHHH BelllecTBa.

CTpoeHHe BeIECTBa: aTOMbI M MOJIEKYJNBl, HMX pasMepsl. OImbIThL,

JIOKA3bIBAIOIIME JUCKPETHOE CTPOEHHE BEIIECTBA.

Jlprkenue dacTwi BemiecTBa. CBA3b CKOPOCTH JIBIDKGHHS 4YacTHIl C
TemrepaTrypoii. BpoyHoBckoe nBmkeHue, auddysus. BzaumoneicThe 4HacTuIl
BEIECTBA: MPHUTIKEHUE U OTTAJIKUBAHKE.

ArperaTHple COCTOSHHS BEIIECTBa: CTPOEHHE a3oB, KUAKOCTEH U TBEPBIX
(KpECTAITMYIECKUX) Tell. B3anMocBs3b MEXIy CBOMCTBaMH BELIECCTB B Pa3sHBIX
arperaTHbIX COCTOSIHHAX M WX aTOMHOMOJEKYJISPHBIM CTPOEHHEM. OcobeHHOCTH
arperaTHbBIX COCTOSIHUHN BOJIBI.

Jemoncmpayuu.

1. Habmogenne OpOyHOBCKOIO JABHIKCHHSL.




2. Habmonernue nuddysun.
3. HabmojeHue  sBiieHuii,  OOBACHSIIOMMXCA IPHUTSDKEHHEM — HIIH
OTTaJIKMBAHUEM YaCTUI] BEIIECTBRA.

Jlabopamopusie pabomor u onsimet.

1. Oumenka pguameTpa aToMa METOIOM pSAOB (C  HCIOIBb30BAHHEM

dororpadmuit).

2. OmnbITEI 10 HAOIIOAEHHIO TEIIOBOTO PACIIMPEHHUS Ta30B.

3. OneITel 0 OGHAPYKEHHIO IEHCTBHSA CHII MOJIEKYJ/ISPHOTO IPUTSKECHHSL.

Pa3nen 3. /IBH:keHue W B3aumoaeiicTBHE TeJl.

Mexanndeckoe nBHKeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE IBHIKCHHE.
Cxopoctb. Cpenusis CKOPOCTh IPH HEPAaBHOMEPHOM IBW)KEHHMH. Pacuér nmyTd u
BPEMEHU JIBIDKEHMUSI.

SlBeHue MHEpIMM. 3aKOH WHepLUU. BzaumopeiicTBHe Tel Kak IpUYMHA
U3MEHEHHMS CKOpDOCTM [BMJKEHHS Tel. Macca Kak Mepa HMHEpPTHOCTH Tea.
ITnotHOoCTE BemiecTBa. CBS3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYN B eJ[UHUIIE
00BEMa BelecTna.

Cuna Kak XapakTepuCTHKa B3auMojelcTBUs Tesl. Cuia yrnpyrocTd M 3aKoH
I'yka. M3MepeHne cunbl ¢ MOMOIIBIO JIMHAMOMETpa. SIBlieHHE TATOTEHHUS M CUJIa
Tskectd. Cusa TsDKeCcTH Ha Apyrux niuaHeTaxX. Bec Tenma. HeBecomocTs. CroxeHue
CHJI, HAIPaBIEHHBIX MO OJHOW mpsiMoil. PaBHopeWcTBytomas cui. Cuna TpeHuUs.
Tpenue cKOMbXEHUs U TPEHUE NOKOs. TpeHue B IPUPOE U TEXHUKE.

demoncmpayuu.

Habmroienne MeXaHnyeckoro ABHIKSHHUS Tela.
H3mepenne cKOpOCTH IPSIMOTHHEHHOTO ABUKEHHUS.
Hab6mroneHue siBleHUS] HHEPIUH.

CpaBHeHHe Macc 10 B3aUMOJIEHCTBHIO TElL.
CrnoxeHue CHIl, HanpaBieHHbIX 110 OJHON IIPSIMOA.

Jlabopamopnsie pabomer u onvinbl.

1. Onpeenenne CKOPOCTH PaBHOMEPHOT'O JBIKEHHS (IIapUKa B JKHKOCTH,
MOJIEITH 3IEKTPUYECKOT0 aBTOMOOHIIS M TaK Aajee).

2. OmpeneneHue CpefHEeH CKOPOCTU CKOJIBKEHHs OpycKa WM LIapuKa Mo
HaKJIOHHOH IIJIOCKOCTH.
OmnpejieneHne IIOTHOCTH TBEP/Oro TeNa.

4. OTbITHL, JEMOHCTPUPYIOIIKE 3aBUCHMOCTh PacTsKeHHs (Aedopmaium)
NPY)KUHBI OT MPUIIOKEHHON CHITBI.

5. OmbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTE CHIILI TPEHHS CKOJIBXEHUs OT
Beca TeJla M XapakTepa COTPUKACAIOIIMAXCs IOBEPXHOCTEN.

Paznen 4. /laBienne TBEPABIX TeJl, sKHAKOCTEH H ra3oB.

1
2
3
4. HaGJHOﬂeHHe H3MCHCHHA CKOPOCTH IIpH B3aMMOJIEHCTBUHM Tell.
5
6




Hanenue. CriocoObl yMeHbIICHHS U yBeIHUeH s NaBlieHus. [laBieHne rasa.
3aBUCHMOCTh JIaBJIeHMs Taza OT 00bEMa, Temreparyphl. llepemaua maBieHus
TBEPABIMH TEJIaMH, JKMIKOCTIMU U razamu. 3akoH Ilackaig. [THeBMaTHUYeCKHE
MAIlMHBL. 3aBUCUMOCTh IABIEHMS JKHAKOCTH OT TNIYOMHBL I HMApocTaTHuecKuil
napajokc. Coobmaromuecs cocyasl. [HpaBIrdeckue MEXaHU3MBI.

Atmocdepa 3emmn u armocepHoe nasieHue. |IpUdMHBI CYIECTBOBAHHUS
Bo3fymHON oGosnouku 3emau. Omeir Toppuuennu. Usmepenue atmochepHoro
JaBiieHus1. 3aBHCHMOCTh aTMOC(EPHOTO JaBIeHHs OT BBICOTHI Hajl YPOBHEM MODS.
IIpubops! 11t u3Mepenust aTMOChEPHOTO JaBICHHUS.

JlelicTBHE KUAKOCTH M ra3a Ha MOrpy:XEHHOEe B HUX TeJO. BhlTajKuBaroLas
(apxumenoBa) cuia. 3akoH Apxumena. [TnaBanue Tei. Bo3ayxomnaBanue.

Hemoncmpayuu.

U

o

3aBHCUMOCTBH JIaBJICHHS I'a3a OT TeMIIEPaTypPBHI.

Ilepenava naBneHus KUJKOCTBIO U Fa30M.

Coolmmaromuecst cocy/ibl.

I'mapaBnuyeckuit mpecc.

[Tposinenue gelicTBUsS aTMOC(EPHOTO TaBIEHHUSI.

3aBHUCHMOCTh BBITIKUBAIOLIEH CHIIBI OT 00bEMa NHOrpykEHHOW yacTH
T€JIa ¥ TIIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKMBAIOLEH CHUIIbI BECY BBITECHEHHOM XKHIKOCTH.
VYcioBue mIaBaHMs Tel: IUIaBaHWE WIM IOTPYKEHHE TeJl B 3aBUCHMOCTH
OT COOTHOILIEHUS IIJIOTHOCTEH Tejla U JKHIAKOCTH.

Jabopamopnuie pabomot u onvimol.

i 38

HccnenoBanue 3aBHCUMOCTH Beca Tella B BoAe OT 00bEMa NorpyxEHHOH B
AKUIKOCTb 4acTH TeJia.

OnpepeneHrie  BBITAJIKWBAIOLIEH  CHIIBI, JEHCTBYIOIEH Ha  Telo,
TIOTPYXKEHHOE B JKHIKOCTE.

[TpoBepka HE3aBUCHMOCTH BHITAJIKHBAIOIIEH CHIIBI, IEUCTBYIOLIECH HA TEJIO
B KUJKOCTH, OT MAacChl Teja.

ONBITEI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAIKMBAIOIICH —CHIIB,
JeHcTByIOlIEH Ha TeNo B JKHIAKOCTH, OT 00BEMa MOrpYXEHHOH B
KAIKOCTh YaCTH Tejla W OT IJIOTHOCTH JKMIKOCTH.

KoHCcTpyHpoBaHHE apeoMeTpa WIH  KOHCTPYMpOBaHHE JIOJKH H
onpezeneHue e€ rpy30n0IbEMHOCTH.

Pazaea 5. PaGoTa u MOIHOCTE. JHEPIrHs.

Mexanundeckas padora. MoLIHOCTb.

ITpocThle MeXaHW3MBL: pbivar, OJOK, HAaKIOHHAs IUIOCKOCTb. [IpaBuno
paBHOBecHst pbrdara. IlpumeHenwe mnpaBuiia PaBHOBECHs pblHara K 610Ky .




«3omortoe mpaBuao» MexaHukH. KIIJI mpocteix MexanusmoB. IIpoctsie
MeXaHHU3MEI B OBITY U TEXHHUKE.
Mexannyeckas osHeprusd. KuneTndeckas ¥ TOTEHIMaJbHAs OHEPIHS.

IIpeBpalienre 0qHOTO BH/la MEXAaHUYECKOH DHEPrUH B IPYTroil. 3aKOH COXpaHEeHHs!
SHEPruu B MeXaHUKe.

Hemoncmpayuu.

1. TIpuMepsl IPOCTHIX MEXAHU3IMOB.

Jlabopamophuie padomsl u onvimel.

1. Omnpenenenue pabOTHI CHIIBI TPEHUS MPH PABHOMEPHOM JBH)KECHHH Tella
10 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHUS phldara.

3. Mzmepenue KI1/] Hax10HHOH [JIOCKOCTH.

4. M3ydeHue 3aKOHA COXPaHEHUs MEXaHHYECKOM SHEPIHH.
8 KJIACC

Paznen 6. TenuioBbie ABJIEHUA.

OcCHOBHBIE TIOJIOXKEHHS MOJIEKYJSIPHO-KMHETHYECKOH TEOPHH CTPOCHHS
BelecTBa. Macca W pasMepsl aTOMOB W MOJNEKyJd. ONBITHI, NOATBEPHKIAOLIHE
OCHOBHBIE ITOJIOKEHHUS MOJICKYJITPHOKHHETUYECKOU TEOPHH.

Moyenn TBEPHOro, JKHAKOTO W Ta3000pa3sHOIO COCTOSHHM BEIIECTBA.
Kpucrammmdeckne u amopdusie Tena. OObsACHEHHE CBOUCTB ra3oB, JKUAKOCTEH U
TBEPIBIX TeN HAa OCHOBE TMONOKEHUH MOJIEKYJIAPHO-KUHETHYECKOH TEOpUH.
CMaurBaHKe ¥ KalHLISpHbIE siBleHus. TerioBoe pacliupeHre U CKaTre.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO IBHIKEHHS
yacTull. BHyTpeHHsss sHeprus. CrnocoObl HW3MEHEHHS BHYTPCHHEH OSHEPIMH:
Teronepenayda 1%} COBEpILECHUE paboTHL. Buge TeIIoNepeauu:
TEIIOMPOBOIHOCTh, KOHBEKLIKS, U3y YCHHUE.

KONHYeCTBO TEIUIOThL. YielbHas TEIIOEMKOCTh BELIeCTBA. TemnooOMeH u
TEINIOBOE paBHOBeCHe. YpasHeHHe TemioBoro OGananca. IlmaBiesnme n
OTBEp/IcBaHUE KPUCTAIMYECKMX BEIUECTB. YJelbHAs TEIIoTa IUIABJICHHUA.
TTapoo6GpasoBanyie ¥ KoHJeHcauus. Vcnapenne. Kumenue. YienbHas Temiora
napoo0pasoBaHus. 3aBHCUMOCTb TEMIEpaTypbl KHUIEHHS OT aTMOC(hepHOTo
TaBJICHMUS. ’

BraxuoCcTh BO3/yXA.

DHeprus TOIUTHBA. Y JeJIbHAsI TEIJIOTa CrOPaHus.

[Ipunmunsl paGotsr TeruioBsix surarenedl KIIJI TeruioBoro ABHraTelis.
TenioBbie IBUTATENN M 3alIATa OKPYKAIOLIEH CPeIbl.

3aK0H COXpaHEeHHs U [IPeBpalIeH s SHEPTHU B TEIIOBBIX TIPOLECCaX.

Jlemoncmpauuu.

1. HalOmomenune OpOyHOBCKOIO JIBDKCHHMS.
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Habmonenue nuddysuu.
Ha6nroneHue sSBIeHUI CMauYMBAHUS U KATTWUTSIPHBIX SBJICHMUIA.
HalumoieHue TenaoBoro pacimupeHus Tell.

WM3meneHue NaBlieHUsl raza npd M3MeHEeHUU o0bhéma u HarpeBaHWW WU
OXJIAKIEHHH.

[IpaBuiia u3MepeHus: TeMIepaTyphl.

Buel Temonepenayn.

OxyaxxieHre pu COBEpILeHHH PabOTHI.

HarpeBanue npu coBepiieHdH pabOThl BHEITHUMH CHIIAMH.

. CpaBHeHHE TEMIOEMKOCTEH pa3IUYHBIX BEILECTB.

. Habmonenue kunenus.

. HaburoieHue nocTosHCTBa TeMIlepaTyphl IPH IIIaBICHUH.
13.

MojenH TenIOBBIX ABUTATENEH.

Jlabopamopnbsie padomel u onsimeol.

1.
2.
3.

10.
11.
12,
13

OnBITE IO O0HAPYKEHUIO JAEHCTBUS CUAJT MOJIEKYJISIPHOTO IIPUTSIKEHHS.
ONBITH TIO BRIPANTUBAHUIO KPUCTAJIJIOB ITIOBAPEHHOM COJIM UM caxapa.
OneITel 0 HAOMIOAEHUIO TEIUIOBOIO PACIIMPEHMS Ia30B, XKUAKOCTEW M
TBEPABIX TEIl.

OmpezesieHHe JaBIeHIs BO3LyXa B OaJUIOHE IIIPHUIIA.

OnbIThl, JEMOHCTPUPYIONIME 3aBUCHUMOCTh [aBJICHHS BO3IyXa OT ero
00BbéMa M HarpeBaHHsl UITH OXJIAXKICHHU.

[IpoBepka THIIOTE3b! IMHEHHOW 3aBHCUMOCTHU JUIMHBI CTONOKMKA XKUKOCTH
B TEPMOMETPHUUECKOU TPYOKE OT TEMIEPATyPEL.

Habmionenye W3MeHEHHs BHYTpPEHHEH DJHEpPrHd Tela B pe3ylibTare
TEILIONEepeIaut U PaboThl BHEIIHUX CHIL

WccneoBaHye SBIEHUS TEIIOOOMEHa MpPU CMEIIMBaHWH XOJNOTHOW U
ropsiyeit BOJbL.

OnpejiefieHde  KOJNMYECTBA  TEIIIOTHI, TOJNYYEHHOrO  BONOW  TIpH
TerI000MeHe ¢ HarpeThiM MeTALIIMYECKHM HITHHIPOM.

Ornpezienenue yaelbHON TEIIOEMKOCTH BELIECTBRA.

HccnenoBanue nporecca ucrapeHus.

OmnpeeieHHe OTHOCUTENLHOH BI&JKHOCTH BO3/LyXa.

Onpee/ieHne yIeIbHON TEMIOTHI MTaBIeHUsA JIBAA.

Pazngea 7. DJjekTpuyeckHe ¥ MAarHHTHbIE ABJICHHSA.

Dnexrpusamus Ten. Jla pojia SISKTPHUECKUMX 3apsAnoB. BsaumopeicTsue
3apmKeHHBIX Tel. 3akoH Kynona (3aBHCHMOCTb  CHIIBI B3aUMOJICHCTBYS
3apSHKEHHBIX TEJ OT BEJMYHUHbL 3aps/IOB 1 PACCTOSHUSI MEXLY TeTaMM).

Diextpuueckoe Moie. HampsKEHHOCTh DJIEKTPUYECKOTO MOJIA. [TpuHLIMT

CYTepHO3HIIAK SICKTPHYECKUX TI0JIeH (Ha Ka4eCTBEHHOM yYpOBHE).

R



Hocurenn snexkrtpuveckux 3apsanoB. DIeMEHTapHBIA 3JIEKTPHYCCKUAN 3apsil.
Crpoenne atoma. IIpoBogHHMKM ¥ AMIJIEKTPUKH. 3aKOH  COXpaHEHHs
3JIEKTPUUECKOro 3apsa.

DIIeKTpUYECKHUH TOK. YCIIOBUS CYIIECTBOBAaHHS JJIEKTPUYIECKOTO TOKA.
HMcTounuku mOCTOSHHOrO TOKA. JlefCTBHS DIMEKTPHYECKOTO TOKa (TeIlIoBoe,
XMMHYECKOe, MAarHUTHOE ). DNEeKTPUUECKHUH TOK B XXUJKOCTSIX U razax.

OnexkTtpuueckas uenb. Cmma Toka. DIeKTpUYecKoe  HarpshKeHHe.
ComnporusiieHue MPOBOJHUKA. Y eIbHOE CONPOTHBIIEHUE BellecTBa. 3akoH Owma
mis  yvyactka uenu. [locienoBartensHoe W HapajuleNlbHOE — COEIMHEHHe
IPOBOAHHUKOB.

Pabota um MomHOCTE 3nekTpuyueckoro Toka. JakoH Jxoymsa—JleHua.
DreKTpHyecKue e U MoTpeduTenu 3eKTpuieckor 3Hepruu B 0biTy. KopoTkoe
3aMbIKaHHE.

[Tocrosinable  MaruuThl.  B3aWMopelcTBHE  TOCTOSHHBIX ~ MarHMTOB.
MaruuTHoe 1oje. MarHuTHOe Tofie 3eMITH U ero 3Ha4eHHe AJI JKU3HU Ha 3emile.
Oneir  Opctena. MaruuTHoe 1o7e  IeKTpudeckoro Toka. [lpumenenwe
DIIEKTPOMAarHUTOB B TeXHUKe. J{elicTBre MarHUTHOIO I10JIs Ha IIPOBOJIHUK C TOKOM.
DJIeKTPOABHUIaTelb TOCTOSHHOIO TOKa. lcronb30BaHHME 3IIEKTPOJBHMIaTeNled B
TEXHUUECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.

Oneiter @apajes. SBienne sreKTpoMarHuTHOH uuayKiuu. [Ipasuino Jlenna.
DnexTporeHeparop. Cnocobbl  mony4eHus DJIEKTPUUECKOH  DHEPIHH.
DNeKTPOCTaHLIMK Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DIeKTpU3aLHMs Tell.
JIBa pojia SMEKTPUUECKUX 3aPs/I0B M B3aUMO/ICHCTBHE 3apIKCHHBIX TEll.
YCTpoicTBO U ACHCTBUE 31€KTPOCKOIA,
DieKTpocTaTUdecKas UHILYKIHS.
3aKOH COXpaHeHUs EKTPUIECKUX 3aps/I0B.
[TpOBOIHHKY U JHIJIEKTPHKH.
MoaenupoBaHie CUIIOBBIX JIMHUH JIEKTPUIECKOTrO NOJIS.
McTOYHUKH TTOCTOSIHHOIO TOKA.
JleHCTBUS DIEKTPUYECKOTO TOKA.

. DIeKTpUIECKUI TOK B XKHIKOCTH.

11. ['a30BBIH pasps.

12. MI3aMepeHHe CUIIBI TOKA aMITEPMETPOM.

13. I3MepeHue IeKTPUUECKOro HAMPSDKEHHUS BOTBTMETPOM.
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14. PeocTaT 1 MarasuH COTIPOTHBIIEHHH.
15. BzaumoieiicTBHe NOCTOSIHHBIX MAarHUTOB.
16. MoziennupoBaHie HEBO3MOKHOCTH pa3fieJICHUs MTOJIFOCOB MArHUTa.




17
18
19
20
21
22
23

. MozenrpoBaHie MarHuTHBIX MOJIEH MTOCTOSHHBIX MArHUTOB.
. OneIT Opcrena.

. MarauTHOE 110J1€ TOKa. DJIEKTPOMAarHuT.

. JleficTBHE MarHUTHOTO II0JIS HAa IPOBOAHHK C TOKOM.

. DIeKTPOABUTATENb IOCTOSIHHOTO TOKA.

. MccnenoBaHue SIBIEHUS 3JIEKTPOMAarHUTHOM MHAYKIHH.

. OneiTer @apages.

24. 3aBUCUMOCTh HalpaBJiEHWSA WHAYKIIMOHHOIO TOKa OT }/CJ'[OBHﬁ €ro

BO3HHMKHOBCHHA.

25. DIEKTPOTreHepaTop MOCTOAHHOIO TOKA.
JTabopamopHble padomot u onvimel.

1.
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14.
15.
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OnpiTel TI0 HAONIOJEHUIO JJEKTPU3alMH Tel WHIYKIWMEH W [pH
COTPUKOCHOBEHUH.

HccnemoBanue ACHCTBHS DJEKTPUUECKOI'O TII0Jsi Ha IPOBOJHUKH M
IMBJIEKTPUKH.

C6opka u mpoBepKa padoThl NEKTPUUECKOH e IOCTOSHHOIO TOKA.
H3mepenue B peryJiupoBaHUE CHIIBI TOKA.

V3sMepeHue U peryniupoBaHie HanpsKeHHs.

WccnegoBaHde 3aBHCHMOCTU CHJIBI TOKA, HUAYIIEro 4yepe3 Pe3’cTop, OT
COIPOTHUBJIEHUS PE3UCTOPa U HAIIPSKEHUs] Ha PE3HCTOpE.

OnsITHI, JIEMOHCTPHPYIOIIUE 3aBUCUMOCTD AJIEKTPUIECKOTO
COTPOTHBJICHMS] MPOBOJHUKA OT €ro UIMHEIL, IUJIOIIAJAH IONEePeUHOro
CeYeHHs U MaTepHaa.

[lpoBepka TMpaBuia CIOKEHHWS HaANPSHKEHHH M[PU IIOCIe0BATEIEHOM
COEMHEHHUH JIBYX Pe3UCTOPOB.

IIpoBepka TpaBmwia Ajis CHIbl TOKa IPU TMApajjieibHOM COCAHHCHHH
PE3UCTOPOB.

Onpefernenue paboTh! 2NEKTPUUECKOTO TOKA, HAYILETO Yepe3 Pe3UCTop.
OmnpeneneHue MOIIHOCTH  3JEKTPHYECKOr0 TOKa, BBIICIAEMOH Ha
pe3ucTope.

WcenmenoBaHie 3aBHCUMOCTH CHJIBI TOKa, MIYILEro 4epe3 JaMIouKy, OT
HaAIpsOKEHUS Ha HE.

Omnpenenenne KI1JI narpesareis.

WccnenoBanue MAarHuTHOO B3aUMOIEHCTBHS IIOCTOSTHHBIX MarHUTOB.
M3ydeHre MarHWTHOTO —[OJA  MOCTOSIHHBIX ~ MarHuToB —TIpH  MX
00BeIMHEHUN U pa3/Ie/IeHUN.

. UccrenoBanye AEHCTBHS SIEKTPHYECKOTO TOKA HAa MATHUTHYIO CTPEIIKY.




17. OIBITEL, JEMOHCTPHPYIOIME 3aBUCHMOCTh CHJIBI  B3aMMOJIEIHCTBHS
KarylKi ¢ TOKOM M MarHurta OT CHJbl TOKa W HalpaBlIeHHs TOKa B
KaTyIlKe.

18. Mzyuenue NelCTBHS MAarHUTHOTO I10JIS HA IPOBOJAHUK C TOKOM.

19. KoHcTpyHpoBaHue U U3ydeHHe paboThl JIEKTPOABHIATEIS.

20. Iamepenue KILJ] anexTpoaBUrarelibHOH YCTAaHOBKH.

21. OUBITEL 10 MCCNEOBAHUIO SIBIICHUS DIIEKTPOMATHUTHOM MHIYKIIWH:

HUCCJIEIOBAHUE U3MEHEHUIN 3HAYeHUs U HallpaBJIEHWUA HWHIYKIIHOHHOT'O
TOKaA.
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Pa3zgen 8. Mexannueckue siBJIeHMSsI.

Mexanuueckoe nBuxeHue. MarepuansHas Touka. Cucrema oTcuéra.
OTHOCHTENBPHOCTP MEXaHHWYECKOro JBMKeHHs. PaBHOMepHOe MNpsSMOJIHHEHHOEe
naBrxeHue. HepaBHoMepHOE npsMoliMHeHOe NBHKeHre. CpelHss 1 MIHOBEHHAs
CKOPOCTB TeJIa [P HEPABHOMEPHOM /[BUKEHUU.

Yckoperue. PaBHOyckopeHHOe mpsMonuHeiHoe BxkeHHe. CBoOomgHOe
nageHue. OnbiTel [anues.

PaBHOMEpHOE ABMKEHHE MO OKPYXHOCTH. Ilepron u yacrora obOpalieHus.
JluneiiHas u yriioBas ckopocTty. [{eHTpocTpeMUTENbHOE YCKOPEHHE.

[Tepseriit 3akon HeroTona. Bropoii 3akon Hetorona. Tpernii 3akon HeroToHa.
[ IpyHIMO CyNIePIO3UIIAN CHIL.

Cuna ynpyroctu. 3akon [ 'yka. Cuna TpeHUs: CUla TPEHUS! CKOJIBKEHHS, CHITa
TPEHUS MTOKOS, APYTHE BHJIBI TPEHHS.

CHia TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUs. YCKOpEHHe CBOOOJHOIO
nageHus. JBwxenue muaner Bokpyr Connua. Ilepsas KocMu4ecKkasi CKOPOCTE.
HeBecoMOCTE M Meperpy3Ku.

PaBHOBecue MarepuaiibHOM TOukKH. AGcomoTHO TBEpAoe Teno. PaBHoBecHe
TBEPJOIO TeJla ¢ 3aKPETUIEHHON OChIO BpalleHHs. MoMeHT cuiibl. LIeHTp TshKecTH.

Mmmynsc Tena. Msmerenue ummynbca. Mmmynbse cuibl. 3aKOH COXpaHEHHA
UMITyJIbCa. PEaKTHBHOE [(BHIKEHNE.

Mexanuueckas pabora ¥ MOIIHOCTh. PaboTa cuil TSHKECTH, YNPYIOCTH,
tpenusi. CB3b dHepruM U padoTsl. IloTeHmanbHas sHeprus Tena, MOAHATOro Hall
[IOBEPXHOCTBIO 3eMJIH. [0TeHIMAIbHAs SHEPIUs CHKATOM NpyKuHbI. KiHeTHdeckas
sHeprus. TeopemMa 0 KUHETHYECKOH SHEPruu. 3aKOH COXpaHEHHS MeXaHHYeCKOH
SHEPIUU.

Jlemoncmpayuu.

1. HabmromeHne MEXaHHYECKOTO JBHIKEHHS Tejla OTHOCUTEIBHO Pa3sHbIX Tell

OoTCcuéTa.




o v s ow

8.

10.
11.
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14,
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CpaBHeHHMe myTel U TpaeKTOpHH IBMIKEHHMsS OIHOIO M TOTO e Teja
OTHOCHUTEJIBHO Pa3HBIX TeJl OTCUETA.

M3mepenne CKOPOCTH H YCKOPEHHS NMPAMOIHHENHOIO {BUKCHHSL.
HMccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JBHIKECHHS.

Habmronenue gBIXeHUS Tesa M0 OKPYKHOCTH.

HabmroneHne MexaHu4YecKuX sIBIIEHUH, TIPOUCXOSIIUX B CUCTEME OTCUETa
«Tenexxka» TpH e€ paBHOMEPHOM W  YCKOPEHHOM  JIBHIKEHHH
OTHOCHUTEIBHO KabuHeTa (PU3UKH.

3aBMCHMOCTh YCKOPEHHUS Tejla OT MacChl Teja W IeHCTBYIOIEH Ha HEro
CHUJIBI.

Habmonenue paBeHcTBa CUil ITPU B3aUMOJIEHCTBHH TEII.

H3meHeHue Beca Tena npu yCKOPEeHHOM JIBHKEHHUH.

Ilepenava umiynbsca npu B3aWMOICHCTBHH TElL.

[IpeobpazoBaHms 3HEPTUH TIPH B3aHMOJICHCTBHH Tell.

CoxpaHeHNe UMITyJIbCa IPH HEYIIPYIOM B3aUMO/IEHCTBHH.

CoxpaHeHHe UMITyJIbCa ITPH a0COIIOTHO YIPYTOM B3aUMOJIEHCTBHH.
HaOmoieHre peakTHBHOTO ABHKCHHUS.

CoxpaHeHHe MEXaHHUIECKOM YHEPTHUHU IIPH CBOOOTHOM IaJIeHHH.
CoxpaHeHHe MeXaHHUeCKON YHEePruy MIPH JABHXKEHHH Tella MO JeHCTBHEM
TPYKHHBI.

Jlabopamopusie padoms! u onbimol.

1.

KoHcTpyunpoBanue TpakTa Ui pasroHa W JalbHEWINEro PaBHOMEPHOTO
ABIDKEHUS APUKA UK TEIEXKKH.

OnpeneneHue cpejHeil CKOPOCTH CKONBKEHHs Opycka WM IBHKCHHS
IIapHKa [0 HAKJIOHHOM MIOCKOCTH.

OnpeneleHde yCKOpPEeHHs Tella IPH PaBHOYCKOPEHHOM IBIKEHUH IIO
HaKJIOHHOH IIOCKOCTH.

HccnemoBaHue 3aBUCHMOCTH IYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JIBHOKEHHH 03 HaualbHOH CKOPOCTH.

[IpoBepKa THMIIOTE3bl: eciu I[IPU PaBHOYCKOPEHHOM JBWKeHHWH 0e3
HAYaIbHOM CKOPOCTH TyTH OTHOCATCS KaK pAA HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIE TIPOMEKYTKH BPEMEHH OJTMHAKOBBI.

WccmenoBanie 3aBUCHUMOCTH CHIIBI TPEHUSl CKOJIBXCHHSI OT CHIIbI
HOPMaJIPHOTO JaBIIeHHMS.

Onpepenerne Ko3GGUIIHEHTa TPEHNSI CKOIBKCHHU.

OrmpeneneHue KECTKOCTH MPYKAHBL.

Onpesienenre paboTbl CUIbI TPEHUS [PU PABHOMEPHOM IBKKCHHH TeEla
I10 TOPU30HTAJIEHOM ITIOBEPXHOCTH.




10. Onpenenenue paboOTBl CHJIBI  YINPYrOCTH TIpH TIOOBEME TIpy3a ¢
UCIIOIB30BaHUEM HETIOIBHIKHOI'O ¥ ITOABHIKHOTO OJIOKOB.

11. I3yueHHe 3aKOHA COXpaHEHUS SHEPTHH.

Paznen 9. MexaHH4YeCKHe K0JIe0aHHA H BOJIHEI.

KonebarensHoe npuxenue. OCHOBHBIE XapaKTePUCTUKH KOJIEOaHUH: TTEPHO/I,
4acToTa, aMIIUTyAa. MareMaTH4eckuil U NpyXUHHBIM MasTHUKHU. [Ipespalnenue
SHEpPIrvH MpH KonebaTeTbHOM IBUKEHHH.

3aryxaronue — KojeOanws.  BeIHYXJIeHHBle  KoiieOaHms.  Pe3oHaHc.
Mexanudeckue BoaHbIL. (CBOHCTBa MeXaHWYECKMX BOJH. IIpoponeHble wu
morepevyHble  BOJMHBL.  JliMHa BOJHBL M CKOPOCTH €€  paclpOCTpaHEHHS.
MexaHnuuecKkue BOJHBI B TBEPIOM Telle, CeMCMUYECKNE BOJIHBL.

3Byk. 'poMKOCTE 3Byka u BbicoTa ToHa. OTpaxkeHue 3Byka. MH@pa3Byk u
yJIBTPa3BYK.

Hemoncmpayuu.

1. HaOmropenue xojedaHui TeJl TOM ACHCTBHEM CHIIBI TXKECTH M CHIIBI
YIIPYTOCTH.

Hab6monenue Koaedanuii rpy3a Ha HUTH U Ha NIPYXKHHE.

Ha6monenre BEIHYK/IEHHBIX KoleOaHUH U pe30HaHca.

PacnipocTpaHeHue TpOIOIEHBIX U IONePEUHBIX BOJIH (Ha MOJIENH).

HaGnroieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AXyCTHUECKUM pe30HaHC.

JlabopamopHuste padbombvt u Onbimbl.

1. OnpeseneHue 4YacToThl ¥ IEpUoja KoleOaHWi MaTeMaTH4ecKOro
MasiTHUKA.
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2. OmnpezelieHye 9acTOThI 1 [ieprHoia KojebaHui MpyKUHHOTO MasTHHUKA.
3. MccrienoBaHue 3aBUCMMOCTH Tepruosia KosieOaHHuH ITOJABEIIEHHOTO K HUTH
rpy3a OT AJIMHBI HUTH.
4. WccnemoBaHye 3aBHCHMOCTH MepUoIa KoJeOaHuH MPYXKHAHHOTO MasTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCUMOCTH TlepHOJa KOJeOaHUM rpy3a, MOABEIICHHOTO K
HUTH, OT Macchl Ipysa.
6. OmbITB, /JEMOHCTPHPYIOIIME  3aBHCHMOCTH  Tlepuofia  KonebaHu#
MPYKMHHOTO MasgTHUKA OT MAcChl rpy3a U KECTKOCTH MPYKHUHbL.
7. V3MepeHue yCKOpeHNs CBOOOHOTO IaeHHUs.
Pazzen 10. DiaekTpoMarHuTHOE 10/ H 3JIEKTPOMATHHTHbIE BOJIHBL.
DIeKTPOMATHUTHOE — Mojie.  DJICKTPOMArHWTHBIE — BOIHBL. CsoiicTBa
yeKTpoMarHuTHBIX BomH. Illkama 25eKTPOMAarHUTHBIX BOJIH. Wcmonp3oBanue
JIEKTPOMATHHATHBIX BOJIH JJisl COTOBOH CBSA3M.




DneKTpoMarauTHas npupoja cBera. CKOpocTh cBeTa. BOJHOBEIE CBOWCTBA
cBeTa.

Hdemoncmpayuu.

1. CBONICTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonnoBsle cBolicTBa cBeTa.

JlabopamopHuvle padomot u onvimbi.

1. M3ydeHue CBOMCTB D/E€KTPOMarHUTHBIX BOJH C TIOMOIIBIO MOOHIBEHOTO

tenedoHa.

Paszaea 11. CeeroBbie ABJICHH.

JlyaeBas  momenb  cBeta.  Mcrounuku — ceera.  [IpsaMonmHeirnoe
pacnpocTtpaHeHue cera. 3atmeHus ConHna u Jlynel. Orpaxenune cBera. [Lmockoe
3epKalio. 3aKOH OTPaXKEHUs CBETa.

[Ipenomnenue cBera. 3akoH IpesnomiieHHst cBera. IlomHOe BHYTpeHHEe
oTpaxkeHWe cBeTa. lVcmonp3oBaHME [OJIHOTO BHYTPEHHETO OTPaXKEHHS B
ONITUYECKUX CBETOBOJAX.

Jlurza. Xopx Jayueir B nwunze. OmnTudeckas cucrema (oroanmapara,
MHKpOCKOTIa W Teneckora. |7ia3 Kak ONTHYECKas cHucTeMa. binm3opykocTe U
ANbHO30PKOCTb.

Paznoxenne Oenoro csera B crektp. Omnbitel Herorona. Croxenue
CIEKTPaJIbHBIX 1IBETOB. JlUcriepcust CBeTa.

Jemoncmpayuu.

1. IlpsMonuHelHOE pacipocTpaHeHHE CBETA.

2. OtpaxxeHue cBeTa.

3. Tlomy4eHune W300pakeHUH B ITIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKajax.

4. TlpenomiieHue cBeTA.

5. OnTuyeckuii CBETOBO/.

6. XoJ JIydeid B coOMparoniel TuH3e.

7. Xop ydeil B pacceuBarOLIeH THUH3E.

8. ITomyuenue n300paxeHni ¢ TOMOIIBIO JIMH3.

9. TlpuHumn aeficTBHs GoToannapaTa, MUKPOCKOIIa U TEJIECKOTIa.

10. Mopens riaza.

11. Pasznoxxenue Oenoro ceera B CIICKTP.

12. TTony4eHue Genoro ceta Ipy CJIOKSHUH CBETa Pa3sHbIX [BETOB.

JlabopamopHnsie pabonivl u ONbIHbL.

1. WccrnenoBaHue 3aBHCHMOCTH yITla OTPaXKEHHS CBETOBOIO Jiyda OT yIUla
naJIeHus.

2. V3ydeHne XapaKTepPUCTHK H300paKeHUs IPEZIMETA B IIIIOCKOM 3€PKAIE.

3. WccrnenoBaHue 3aBMCUMOCTH yrila IPeJIOMIIEHHSI CBETOBOIO Jy4a OT yIiia
najfieHus Ha TPaHUIe «BO3TyX—CTEKIIO».




4. Tlomydenwue uz00pakeHH ¢ TOMOIIBIO COOMpAIOLLE TNH3BI.

Omnpenenenne (HOKYCHOTO PacCTOSHHS M ONTUUECKON CHUIIBI COOMparoIeit
JIMH3BL

6. OMBITHI 10 Pa3IokKEeHNUIO OEI0r0 CBETa B CIIEKTP.
7. ONBITBI 11O BOCTPUSATHIO LBETA NMPEIMETOB IPH HX HAOIIONEHHH 4Yepes
[[BETOBBIE (PHIIBTPHI.

Pa3nen 12. KBanToBbBIC AABJICHHA.

Onsitel Pesepdopna u mianerapHas momens atoma. Moaens atoma bopa.
Vcnyckanue U rmormomeHue ceta aroMoM. KBanTel. JInHeHvyaTsie CIIEKTPHI.

PagwoaktuBHOCTL. Anbbha, Geta- ¥ ramMmma-u3inydeHusa. CTpoeHHe aTOMHOTO
anpa. Hyknonnas Momens aromuoro sapa. Msorombl. PaauoakTuBHBIE
npeBpaiieHus. [lepuoa nomypacnaia aTOMHBIX sep.

SlnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsOBOTO M MacCOBOIO YHCEIL.
DHeprus CBsi3U aTOMHBIX siiep. CBs3b Macchl M SHepruu. Peakuuu cuHTe3a M
nenenus saep. Victounuku sneprun CosHia v 3BE311.

Slnepnas suepreTuka. JleWcTBUS PajMOAKTUBHBIX H3IYYCHHH Ha JKUBbIE
OpraHU3MBEI.

Hemoncmpauuu.

1. CrHekTpsl U3Iy4YeHUs U MOTJIOIEHHU.

2. CrnekTpsl pa3IMYHbIX Ia30B.

3. CnekTtp BOZOpOIA.

4. HabmoneHue TpekoB B Kamepe BuibcoHa.

5. Pabora cuéTyrKa HOHH3HPYIOLIUX H3TydEHUH.

6. Permcrparus w3nyueHus NPUPOIHBIX MHHEPATIOB U MPOJYKTOB.

Jlabopamopnoste pabomoi u OnbIHIbL.

1. HabOmomenue CIUIONTHBIX U JIMHEHYATBIX CIIEKTPOB M3ITyUeHHUS.

2. WccrenoBaHue TPEKOB: M3MEpEHHME SHEPrHMM YacCTHUIBl MO TOPMO3HOMY

myTH (110 GpoTorpadusam).

3. MzMepeHue pagroakTUBHOIO (OHA.

IMoBTOpUTEILHO-00001A0LIHHA MOTYJIb.

IToBTOpHTENBEHO-0000MAOIIKH MOTYIIb PEHA3HAYCH Ul CHCTEMaTH3alnK
i 000OIIeHMs: IMPEIMETHOrO  CONEPXKAaHWsT M ONbITa  JIEATEIBHOCTH,
TPHOOPETEHHOrO NP M3y4YeHUH BCETO Kypca (¥3MKY, a TaKkKe I MOATOTOBKH K
OCHOBHOMY TOCYNapCTBEHHOMY O5K3aMeHy 10 Gu3uke s obOyyJaromuxcs,
BBIOPABIIMX 3TOT YUEOHBIN MPEIMET.

IIpy M3ydeHUH JaHHOTO MO Peai3yloTCs M CHCTEMAaTU3UPYIOTCS BUIbI
JeSTETBHOCTH, HA OCHOBE KOTOpBIX 00ecrevnBaeTcs NOCTHKEHHUE NPEMETHBIX U
METamnpeMETHEIX  IUIAHUPYEMBIX — Pe3yJbTatoB  0OyueHus, hopmupyercs
eCTeCTBEHHOHAy4Hass TPaMOTHOCTh: OCBOCHME HAyYHBIX METONOB HCCICHOBAHMA




ABJICHUH TIPUPOZBI W TEXHHKM, OBJIAJEHHE YMEHUSIMH OOBACHATH (DH3UYEcKue
SIBIIEHUS, TPHMEHSAs IIOJMyYeHHble 3HAHHA, peIlaTh 3aJa4d, B TOM YHCIE
Ka4eCTBEHHBIE U SKCIIEPHUMEHTAJIbHEIE.
[ IpUHIUIIHATIEHO [eATeNLHOCTHBIH XapaKkTep NaHHOTO pasjeia pealn3yeTcs
32 CYET TOro, 4YTO OOYYalolMecs BEHINONHSIIOT 3aJaHHsA, B KOTOPBIX MM
npejyiaraeTcs:
Ha OCHOBE IIOJNYYEHHLIX 3HAHWH pacmo3HaBaTh M HAYYHO OOBACHATH
¢bu3udecKue TBICHHS B OKPYIKAIOILEN IIPUPOIE W TTOBCEIHEBHOMN KU3HU;
UCII0JIB30BaTh HAYYHbIC METO/bI UCCleOBaHUS (DU3NUECKUX SBIEHUM, B TOM
qHCIIe 11 IPOBEPKU THUIIOTE3 U [10JYYEHUS TEOPETHUYECKUX BEIBOJIOB;
OOBACHATH HAy4HbIE OCHOBBI HaubOJiee BaXKHBIX ITOCTUIKCHHUH COBPEMEHHBIX
TEXHOJIOTUH, HATIPIMep, TPaKTHYECKOTO UCITOJIb30BAHMS Pa3IMYHBIX HCTOYHHKOB
JHEeprud Ha OCHOBE 3aKOHA NpPeBpalleHUs U COXpPaHEHHUS BCEX M3BECTHBIX BUIOB
SHEPIHH.




IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHHSI TIPOTPAMMBI 11O
OHU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHMUSI

N3yuenne QpU3MKK Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHus HAIIPaBICHO

Ha JOCTH)KEHWUE JTMYHOCTHBIX, METANIPEIMETHBIX W TIPEIMETHBIX 00pa30BaTEThHBIX
pe3yJIbTaToB.

B pesynbrare usyueHus GU3MKK Ha yPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs

y oOydJarorerocsi OyayT copMHpPOBaHBI CIIEIYIOIIHE JTHYHOCTHBIE PE3yJIbTATH B
YaCTH:

1) naTpHOTHYECKOro BOCIIHTAHMS:

— MPOSIBJICHWE HHTEpeca K UCTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCHINCKOH
(pu3NIEeCKON HAYKH;

— [IEHHOCTHOE OTHOIIEHHE K TOCTHKEHHAM POCCHHCKUX yUEHBIX-(QHU3UKOB;

2) rpakIaHCKOr0 ¥ IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

— FOTOBHOCTH K aKTHMBHOMY YYacTHIO B OOCYXIE€HHH OOIECTBEHHO 3HAYMMBIX
H OTHYECKHX TMpoOJieM, CBS3aHHBIX € IIPAKTHYECKHM INPHUMEHEHHEM
TNOCTHKEHHH (DU3MKH;

— OCO3HAaHHE BAXKHOCTH MOPAIbHO-ITHYECKHUX IIPHHIMIIOB B IEATEIBHOCTH
Y4YEHOT0;

3) 3¢TeTHY€CKOro BOCIIHTAHHA:

— BOCIIPUATHE DCTETHUECKUX KadecTB (PU3MYECKOM HAayKH: €€ TapMOHHYHOIO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUIHOCTH,

4) HEeHHOCTH HAYYHOI'0O NMO3HAHHMSA:

— OCO3HAaHWE IIEHHOCTH (GU3WYECKOW HAyKd KaK MOIIHOIO HWHCTPYMEHTa
NO3HAHH MHpPA, OCHOBBI Pa3BUTHUSA TEXHOJIOTHH, BaXKHEHIIeH COCTaBISIOIIENr
KYJIbTYPBI;

— pa3BHTHE HAYYHOW JFOOO3HATENLHOCTH, HHTEpeca K HCCIeN0BaTelbCKOH
e TEIIbHOCTH;

5) ¢opmupoBaHHS  KYJbLTYpbl  310pOBbSl M  3MOUHOHAJILHOIO
0/1aronoJIy4Hs:

—  OCO3HAHWE IIeHHOCTH Oe3oracHOro oOpasa JKM3HH B COBPEMEHHOM
TeXHOJOTMYIECKOM MHEpe, BAKHOCTH IIpaBWl 0e301acHOro IMOBENCHMs Ha
TpaHCIOpTe, Ha JOPOrax, C SIEKTPUYECKUM H TEIUIOBLIM 000py/I0BaHHEM B
JOMAIIIHUX YCIIOBUAX;

— chOpPMUPOBAHHOCTh HABbIKa pe(ieKCHH, MPU3HAHWE CBOCro IpaBa Ha
OIIMOKY M TAKOTO e IpaBa y JIpyroro 4YeaoBeKa;

6) TPyAOBOI0 BOCIIHTAHHUSA:

— aKTHBHOE y4acTHe B pEIIEHWH MPaKTUYECKUX 3a1aq (B pamKax CeMbH,
00pa3oBaTeNbHO  OpraHu3anuy, Tropona, Kpas) TEXHOJIOTHYECKOH |




COIMAJIbHOM HAIlPAaBIEHHOCTH, TPeOYIOIIUX B TOM YHCIE M (H3HYECKHX
3HAHWI;

e — MHTEpeC K IPAKTHYECKOMY H3YUEHHIO NIpodeccuil, CBI3aHHEIX ¢ (HU3HUKOI;

e 7) 3K0JIOrH4€ecKOro BOCIIHTAHHS:

e — OpHEHTalUsd Ha NpUMEHEHHe (U3NYCCKUX 3HAHHWH Ui pPElleHus 3a1ad B
00lacTH OKpyXarollel cpelbl, [UIAHHPOBAHHS IIOCTYIIKOB H OIEHKH WX
BO3MOXHBIX IIOCTIEICTBUH ISl OKPYIKAOLIEi cpejib;

e — OCO3HaHHE INIOOATBHOrO XapakTepa 3KOJOTHYECKHX IMpoOieM M myTed ux
peleHus;

e 8) ajanTanMH K H3MEHSIOIHMCH YCJOBHSAM COLHAJIbLHOH H NPHPOIHOIH
cpeabI:

¢ — TOTpeOHOCTE BO B3aMMOJAEHCTBMU TIPH BBHINIOJTHEHUH MHCCIENOBaHUN U
IIPOEKTOB (PM3UYECKOM HAIPaBI€HHOCTH, OTKPBITOCTh OMNBITY W 3HAHHUAM
NpYTHX;

e — TIOBBIIIEHHE YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3 IIPaKTUYECKYIo
e TeNIbHOCTE;

e — MOTPeGHOCTE B HOPMUPOBAHUY HOBBIX 3HAHUM, B TOM UHciIe (GOPMYIUPOBATH
UJIeH, TIOHATHS, THIIOTE3bI 0 QU3UYECKUX 00BEKTaX U ABICHUAX;

e — OCO3HaHHE JePHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00/1aCTH
buzukwy;

e — IUIAHHPOBAHHE CBOEI0 pPAa3BUTHS B IPUOOPETEHMH HOBBIX (H3UYECKUX
3HAHMI;

e — CTpEeMJICHWE aHAIM3KUPOBATH U BBIABIIATH B3AUMOCBSI3H IPUPO/IBI, OOIIIeCTBA U
SKOHOMHUKH, B TOM YHCJIE ¢ UCTIONL30BaHHeM (DU3HUECKUX 3HAHHIH;,

e — OLEHKA CBOMX [EHCTBHM C Y4ETOM BIHSHHS Ha OKDPYXAaIOIILyl0 Cpeny,
BO3MOYHBIX INIO0ANIBHEIX MOCJIECTBUHM. ‘

METAIIPEAMETHBIE PE3VYJIBTATBI

B pesyabTare OCBOEHHs NpOrpaMMBbl MO (U3MKe Ha yPOBHE OCHOBHOIO
ob1rero o6pasopanus y o0yuatoierocs OyayT chopMUpOBaHbI MeTanpeMeTHbIE
pe3yJILTaTh, BKTIOYAOIINE [I03HABATEIbHbIE YHABEPCAbHBIC yUeOHbIC IeHCTBAS,
KOMMYHHKATHBHEIE ~ yHHBEpCalbHble  ydeOHble — JICHCTBHSA,  PEryJIATHBHBIC
YHHUBEPCAIbHBIE YIEeOHBIE JIEUCTBYS.

Io3uaBaTe/bHbIE YHHBEpCAIbHbIe yaeOHble 1eiiCTBHS

ba3oBble JlorHYecCKHE AeHCTBHA: ‘



BBIABIATE M XapaKTepH30BaTh CYyNIECTBEHHBIE IPU3HAKH OOBEKTOB
(s1BneHwmit),

yCTaHaBIMBATh CYIICCTBEHHBLA NMPU3HAK KIacCU(UKAIIUU, OCHOBAHUS /s
00001IeHNS U CPaBHEHMUSI;

BBISBJIATH 3aKOHOMEPHOCTH U POTUBOPEUHS] B PACCMATPUBAEMEIX (DAKTAX,
JIaHHBIX M HAOJIFOICHUSAX, OTHOCSIIHXCS K (QU3MIECKHUM SIBIICHHSIM:;
BBIABIIATL NPUYMHHO-CICACTBEHHbBIE CBSI3H IPH U3YYEHUM (UIMIECKUX
ABICHMH M MPOLECCOB, JI€/1aTh BEIBOJBI C MCIIONB30BAHUEM J€TyKTHBHBIX
U UHIYKTUBHBIX YMO3AK/IHOYEHHUH, BBIABUIATh THIIOTE3H O B3aUMOCBI3IX
(UBUYECKUX BEJIMYNHE;

CaMOCTOSAITENIBHO  BBIOMpaTe CIOCO0 pelieHHs y4eOHOM (u3MdecKoit
3a7a4i (CpaBHEHHE HECKOJIBKHX BapHAHTOB pEIIEHMs, BHIOOp HauGoiee
NOJIXOJISIIIETO € YUETOM CaMOCTOSATEILHO BBIAEIEHHBIX KPHTEPHEB ).

ba3zoBble HeclieqoBaTeNbCKHE TeliCTBHA:

UCTIOJIb30BATH BOMPOCK! KAK UCCIIEI0BATENbCKII HHCTPYMEHT MTO3HAHNUS;
IPOBOJIUTH IO CaAMOCTOSTEIBHO COCTABIEHHOMY TUTIAHY OIIBIT, HECIOMHBII
(Qusndeckuif 3KCIEpUMEHT, HeOOIBIIOE MCCIeNOBaHuE (UIHIECKOTO
SIBJICHUS;

OLICHWBATh HAa [PUMEHMMOCTb M  JOCTOBEPHOCTh HWH(OPMAIIHIO,
HOJIy4EHHYIO B XO/I¢ MCCIIE/I0BAHUSI UITM DKCIIEPHMEHTA;

CaMOCTOSATENBHO (HOPMYIHPOBATH 0O0OIIEHHS W BEIBOIBI IO PE3yIbTaTaM
MPOBEAEHHOIO HAOIIOIEHNS, OIIBITA, HCCIISIOBAHUS;

NPOrHO3UPOBAaTh BO3MOXKHOE JalibHelInee pa3BUTHE (UHUECKHX
IIPOLIECCOB, a TAK)Ke BBIIBUTATH MPEATIONOKEHHS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaXx.

Pabota ¢ nndopmanueii:

IPUMEHATh pa3IdyHble METO/(bl, HHCTPYMEHTHI U 3alpOChl IIPH IOUCKE H
orbope MHGOPMALIMK WIM JAHHBIX C Y4YETOM NpPeJIOKEHHOH ydeOHOU
bu3ruecKoi 3a1aum;

AHAJIM3UPOBATH, CHCTEMATH3UPOBATh U WHTEPIPETUPOBATE MH(MOPMALIUIO
pa3IMYHBIX BUIOB U (DOPM IIPEJICTABICHHUS;

CaMOCTOSITEIBHO ~ BEIOMpATh ONTUMAIbHYIO (OpMY IIpeICTaBIEHHs
uHpoOpMalMd ¥ WUIIOCTPUPOBATh pellaeMble 3aJa4d  HECIOKHBIMH
cXeMaMH, JuarpaMMamu, HHOH rpauKoi U uX KOMOMHALMSMH.

KoMMyHHKAaTHBHbIE YHHBepca/ibHble yueOHble JeHcTBHA:
e B X0J€e 00CYXJeHHs y4eOHOro Marepuala, pe3ylbTaToB J1abopaTOPHBIX

paboT ¥ NPOEKTOB 33/I2BaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOU TEMBI U
BBICKA3bIBATh HJIEH, HAIleIEHHBIE HA pEIIeHHe 3aJadd W IMoJaepKaHue
OJaroXxesarebHOCTH OOIIeHH S,




CONOCTABJIATE CBOU CYXKACHUS C CYXACHHAMH JAPYTHX YYaCTHUKOB
Auanora, 00HapyXUBaTh Pa3idyye U CXOACTBO ITO3HIIHIL;

BBIPAXATh CBOO TOUKY 3PEHUS B YCTHBIX U MMCHMEHHBIX TEKCTAX,
1yOJINYHO MPE/ICTABIATE Pe3yJIbTATHl BEIIOJHEHHOTO (PH3HIECKOTO OMBITA
(3KCIIEpUMEHTa, HCCIeI0BAHMUS, TPOEKTA);

IIOHMMaTb M  UCIOJbH30BaThb  I[PEUMYINEeCTBA  KOMAHOHOM U
MHIMBHIYalbHOH pabOThl MpH PpEeLlICHUH KOHKPETHON (pHU3MYECKOid
IpoOIIeMBI;

NPUHUMATh 1IeJIH COBMECTHOM JIESTEIbHOCTH, OPraHN30BBIBATE AEHCTBUS
Mo ©€ JOCTHXEHHWIO: pacmpeleNaTh PONH, OOCYKAaTh MPOIecChl |
pe3ynbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHS HECKOIBKHUX JIFOLIEH;
BBINIOJTHATE CBOKO YacTh pabOTEl, TOCTHTas KA4eCTBEHHOTO Pe3yJbTaTa Mo
CBOEMY HAINpAaBIEHHIO ¥ KOOPJUMHHUPYS CBOM [EWCTBHS C JIPYTrHMH
YJIeHaMu KOMaH/Ibl;

OLICHUBATH KAYECTBO CBOEI0 BKJIaNa B OOIIUIM MPOIYKT IO KPHUTEPHSM,
CaMOCTOSTENBHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHM B3aHMMOIEHCTBUS.

PeryisiTHBHBIEC YyHHBepca/ibHble yieOHbIe AelicTBHA

Camoopraﬂmaunﬂ:

BBISIBIISITH ITPOOJIEMBI B JKM3HEHHBIX M YH4eOHBIX CHTyalMsiX, TPeOYIOIIHX
JUIS pelleHus] (PU3HUECKUX 3HAHUIA,

OpUEHTHPOBATHCS B  PA3NUYHBIX TOAXOJAX TMPUHATHS peLIeHHH
(MHOIUBUOyaTbHOE, NPUHSATHE DEIIEHUS B TPYIIE, MPUHSATHE pelleHUi
rpymnIon);

CaMOCTOSITENIBHO COCTABIATE AITOPUTM peIIeHHs GU3HUeCKOH 3a1auH KN
IUTaHAa WCCIENOBaHHA C YYETOM HMMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHPOBATH MpeiaraeMble BApHAHTh] PellleHui;
JleNiaTh BBIOOp ¥ OparThk OTBETCTBEHHOCTD 3a pPelIcHHE.

CaMOKOHTPOJ1b, IMOIIHOHAILHbIH HHTE/LJIEKT:

JIaBaTh aJIeKBATHYIO OLIEHKY CUTYallMH U IIpeIararh IUIaH €€ U3MEHEHUS,
O0BACHATL NPHYMHBI  JOCTIDKEHHS (HEIOCTHMIXKEHHUs]) Pe3ysIbTarToB
IeATENLHOCTH, JaBaATh OIIEHKY IPUOOPETEHHOMY OIIBITY,

BHOCUTH KOPPEKTUBEI B AEATEIBHOCTH (B TOM YHCIE B XOJ BBIMOJIHEHUA
(QU3NYECKOrO  WCCIENOBAHUS MIM IPOEKTa) Ha OCHOBE HOBBIX
0BCTOSTENIBCTB, M3MEHMBILMXCA CHUTYAllMii, YCTAHOBIEHHBIX OIIMOOK,
BO3HUKILUX TPYIHOCTEH;

OIleHHBATh COOTBETCTBHE Pe3yJibTaTa IETH U YyCIIOBUSM,;

CTaBWTBH cebsl Ha MECTO APYroro 4elioBeKa B XOJe Clopa WIH JTUCKYCCHM
Ha HAy4HYIO TeMY, TOHHMAaTh MOTHBbI, HAMEPEHHS U JIOTHKY IPYToro;




* TpU3HABATh CBOE NPAaBO Ha OMIMOKY IIpU pemieHur (PU3UIecKuX 3a1ad Wik

B YTBEPKJACHUAX HA HayYHBIE TEMBI U TAKOE Ke ITpaBoO Opyroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oby4enus B 7 kiacce npeJMeTHbIE Pe3yIIbTATH Ha 56a30BOM YPOBHE
JOJDKHBI OTPAKATh CPOPMUPOBAHHOCTE ¥ O0YYAOIIMXCS YMEHHUIA:

HCIIONB30BaTh  MOHSATHUS:  (U3MYECKHE M  XUMHYECKHE  SBICHUS,
HAOIO/IEHKE, SKCTIEPUMEHT, MOJEJb, THIOTE3d, eAUHMIE (DH3UYECKHK
BE/IMYMH, aTOM, MOJIEKY/ia, arperaTHble COCTOSIHHUSI BelecTBa (TBEpoOe,
KHMAKOE, Tra3000pasHoe), MeXaHW4YecKoe JBHXKeHHe (paBHOMEPHOE,
HEPaBHOMEPHOE, TMPAMOJIMHENHOE), TpPAeKTOPHUs, pPaBHOAEHCTBYIOMIAS
cuna,  jgedpopmanus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTS,
COOOIIAOIITHECS COCY JIbI;

paznuyarh sBJIeHUs (Auddy3us, TeIoBoe IBMXEHHE YaCTHI] BEIIECTBa,
paBHOMEPHOE  JBWXKEHHME, HEpaBHOMEpHOe  IBI)KEHHE, HHEpPIH,
B3aUMOJICHCTBHE TeJ, paBHOBeCHE TBEPIBIX TEJI C 3aKPEIUIEHHOH OCHIO
BpallleHus, Iiepefada JaBleHus] TBEPABIMH TeJNaMH, XHIKOCTAMH U
razamy, arMmocdepHoe JaBieHHe, IUIABAHWE TN, IPEBPALLCHUSI
MEXaHMYECKOM 2Hepruu) no ONUCAHUIO UX XapaKTepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIMX JaHHOe (QU3UUYecKoe sBIeHHE;
pacro3HaBaTh  IPOSIBIE€HUE W3Yy4YeHHbIX (U3WYECKUX SBICHUH B
OKpYXKalolleM MHpe, B TOM 4HCle (U3UYECKHe SIBIIEHUS B IIPHPOJE:
IpUMEpPH! IBHKEHUS C pPa3dYHBIMU CKOPOCTSMM B JKMBOM M HEXHBOU
Npupone, NOeHcTBUE CUIbl TPEHUS B MPUPOJNE M TEXHMKE, BIUAHHE
aTMoc(epHOro JaBlieHKs] Ha )KUBOH OpraHW3M, IUIaBaHUE PBIO, phlYard B
TeJle YeIoBeKa, P STOM TEePEeBOAUTH MPAKTHYECKYIO 3a/1ady B y4eOHyIo,
BBIZIETISATH CYIIECTBEHHbIE CBOMUCTBA (IPU3HAKH) (PH3NIECKUX SBJICHUIA,
OIIKUCBIBATh U3YYCHHBIC CBOMCTBa TE€J U CbHBH‘I@CKHC ABJICHHS, UCIIOIb3YA
¢Gusuyeckde BeTUYMHBEI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpPEMS,
IyTh, CKOPOCTb, CPENHSIS CKOPOCTh, CHJIA YIPYTOCTH, CHJA TSKECTH, BEC
Tena, CHIa TpeHus, japjieHue (TBEPHOro Tejia, JKHUIKOCTH, Iasa),
BBITAJIKMABAIOIIAs CHJIa, MeXxaHu4yeckas paboTa, MOIIHOCTh, IJI€YO CHIIB,
MOMEHT CHJBI, KO(M(QHUIMEHT IIOJe3HOT0 JEeMCTBUS MEXaHH3MOB,
KUHETHYecKas M IOTEHIMAIbHAsl DHEprusi), NPH ONUCAHWH IPaBUIBHO
TPAKTOBaTH  (U3UYECKHH  CMBICI  MCIIONB3YEMBIX  BEJIMYMH,  HUX
0603HaYeHs U eIUHMIB (QU3MYECKHX BEJMYMH, HAXOIWTH (OpMYIIbL,
CBSI3BIBAIOIIME NAHHYIO (M3MYECKYIO BEIMYMHY C NPYTAMH BeIMYMHAMH,
CTpOMTH rpad¥KK U3yUSHHBIX 3aBUCHMOCTEN (PU3HYECKUX BEMUMH;




* XapakTepu30BaTh CBOMCTBA Tell, (U3UYECKHE SIBIEHHS H TPOLECCHI,
UCTIONB3YS TpaBuila CIOXKEHUS CHIl (BAOTb OJHOM HpsAMoii), 3akoH I'yka,
3aKoH [lackais, 3akon Apxumesna, IpaBUI0 PaBHOBECHs pbldara (6moka),
«30JI0TO€ TIPAaBUJIO» MEXAHHKH, 3aKOH COXpaHEHUs MeXaHH4eCKOM
SHEepPruM, IMpH OSTOM JaBaTh CJIOBeCHYI0 (GOpPMYyJIHPOBKY 3aKoHa U
3alKChIBATh €70 MATEMaTUYECKOE BRIPAKEHHUE,

OOBSICHATH (PU3HYIECKUE SIBJIEHHUS, MIPOLIECCH] M CBOIMCTBA TeJl, B TOM YHCIIE
M B KOHTEKCTE€ CHTyallild [PaKTHKOOPUEHTHPOBAHHOTO XapaKTepa:
BBIABIATh NPUIMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHeHHE U3 1-2
JIOrMYECKUX IAroB ¢ Onopoi Ha 1—2 W3ydeHHBIX CBOHCTBA (DU3UUYECKHX
ABIIEHUH, PU3MUECKUX 3aKOHA Wl 3aKOHOMEPHOCTH;

pemaTh pacy€THele 3amaud B 1-2 [EHCTBUS, HCIONB3YS 3aKOHBI U
GopMynbl, CcBsi3bIBarOlINE (DU3AYECKHE BEJWYMHBI: HA OCHOBE aHAIM3a
YCJIOBHS 3ala4H 3allHChIBATH KPATKOE YCIIOBHE, MOACTABIATh (hH3HYECKHE
BEJIMYMHBI B (DOPMYJBI M I[POBOJUTH PAaCYETHl, HAXOAWTH CIPABOYHBIE
JaHHBIE, HEOOXOAUMBIE AT pPEelleHHs 3aJa4, OLCHHBATh PeaTHCTHYHOCTD
IIOJIyYeHHOH (PU3UYECKON BETUIHHBL,

pacmosHaBaTb MPOOJIeMbl, KOTOpPblE MOXHO PEIIHuTh IIPH TTOMOIIH
pH3MYECKUX METOJIOB, B OITUCAHUH HCCIICIOBAHKS BBIIEIATH IPOBEPSIEMOE
IpEeANooKeHre  (rumoresy), pa3ivyarb W HHTEPIPETHPOBATH
NOJIyYEHHBIA pe3ysbTaT, HAaXOAUTh OIMHOKHM B XOJE OIbITa, AenaTh
BBIBOJIBI I10 €70 Pe3yNbTaTaM;

NPOBOIUTE OMBITHI [0 HaOMONEHUI0 (U3UYECKUX SBICHUH HIU
(buzryeckux CBOUCTR R (hopmynupoBaTh IPOBEPsSIEMbIE
TPeIIONIOKEHHS, COOMPATH YCTAHOBKY M3 IIPEIJIOKEHHOI0 000pyA0BaHuUs,
3aIMCBIBATh XOJ OIbITa U (POPMYJIAPOBATH BEIBO/BI;

BBITIOJIHATE MPSIMbIE W3MEPEHUS PACCTOSIHHS, BPEMEHH, MacChl Tela,
00béMa, CHUIBI M TeMmIepaTypbl € HCIOJIb30BAHHEM AaHAJIOrOBLIX H
MUGPOBBIX MPUOOPOB, 3aNMCHIBATL [10Ka3aHUS IIPHOOPOB C YYETOM
3a/TaHHOM abCOIIOTHOM MOTPELIHOCTH U3MEPEHHIT;

IIPOBOJHTE UCCIIEI0OBAHNE 3aBUCUMOCTH OJHOM (U3MYECKOH BETUYHMHBI OT
IAPYroil ¢ HCMONB30BAHHEM INPAMBIX H3MEpEHHH (3aBHCHUMOCTH TyTH
PaBHOMEPHO JIBHXKYILErocs Tena OT BPEMEHH [BW)XEHHS Tena, CHIIbI
TpeHHsl CKOJIBYKEHMsI OT Beca Tella, KadecTBa 00pabOTKH ITOBEPXHOCTEH Tell
W HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAAHA COTIPUKOCHOBEHUS TEIl, CHJIbI
YIIPYTOCTH OT Y/UIMHEHWs NPYXHHBI, BRITAIKUBAIOMIEH CHIbl OT 00bEMa
MIOTPYKEHHOW YacTH Tesla U OT IUIOTHOCTH JKHUAKOCTH, €€ He3aBMCHMOCTH
OT TJIOTHOCTH TeJia, OT IIyOuHBI, Ha KOTOPYIO IOTPY)KEHO TEJO, YCIOBHU
TJIaBaHUs TeJl, YCIOBWI paBHOBeCHs pblyara W OJIOKOB), y4acTBOBAaTh B




[IAHUPOBAHUH  Y4eOHOIro HCCIENOBaHHs, COOMpaTh YCTAHOBKY U
BEILIOTIHATE U3MEPEHUs, ClICAys NPEeVIOKEHHOMY IUIaHy, (HKCHPOBATh
Pe3yJIbTaThl IOIyYCHHOH 3aBHCUMOCTH (H3HYECKHX BEJIUYHH B BUJIE
TNPEJVIOXKEHHBIX TAOIULl U rpaQUKOB, JenaTh BBIBOABI II0 pe3yjibTaTam
HCCIIeIOBAHNUS,

IPOBOJIUTL KOCBEHHBIC H3MEpeHUs] (DU3MYECKHX BeIMYMH (IIOTHOCTD
BCIIECTBA JKUAKOCTH W TBEPAOTO TeNa, CHIA TPEHHMS CKOJILKEHHS,
AABICHWE  BO3[yXa, BbITAIKUBAWOLAasg CHJIA, JeHCTByOllas Ha
MOTPYXKEHHOE B JKHUAKOCTH TeI0, KO3(D(OHUIMEHT TMONe3HOro melcTBHS
IPOCTBIX MEXaHW3MOB), Clie/lysl MPEUIOKEHHON WHCTPYKIUU: TpH
BBINOJIHEHHH H3MEPeHHU coOMpaTh 3KCIEPUMEHTAIBHYI0 YCTAHOBKY H
BBIYMCIISATH 3HAYEHHUE UICKOMOM BETTHUHHEI;

COONIOJaTE NpaBKIIa TEXHUKH 6E30IIaCHOCTH MpH paboTe ¢ Ta6opaTOPHBIM
o0opy10BaHHEM;

YKa3bIBaTh INMPUHIUILI TEHCTBHS NPUOOPOB U TEXHMYECKHX YCTPOMCTB:
BECBHI, TEPMOMETp, AMHAMOMETDP, COOOLIAIOLIMEcs COCYIbl, GapoMerp,
peIyar, IOABMIKHEIM U HEIO/IBUKHBIH OJIOK, HAKJIOHHAS [IJIOCKOCTD;
XapaKTepU30BaTh IPUHIMNLI  JNeHCTBUS H3yYEHHBIX TNPHOOPOB M
TEXHWYECKUX YCTPOWCTB C ONOpPOl HAa WX OMHCaHHA (B TOM YHCIE:
NOIIMITHKKY, YCTPOHCTBO BOJONPOBOJA, THMIPABIMYECKHHA IIpecc,
MaHOMETp, BEICOTOMEp, MTOPIIHEBONW HACOC, apEOMETp), UCIObL3Ys 3HAHUS
O CBOWCTBax (M3MHYECKUX SBICHUH U HEOOXOIUMble (DU3UYECKHE 3aKOHBI
Y 3aKOHOMEpPHOCTH;

IPUBOJUTE  NpUMEPHl  (HAXOAUTh  MH(OpMaALMIO O  MpUMepax)
IPaKTHYECKOTO WCIIONB30BaHUS (U3NYECKHUX 3HAHWH B TOBCEIHEBHOU
KH3HM [l obecrieyeHurs 0€30NaCHOCTH MPU OOpalleH|H ¢ npubopamu U
TEXHUYECKHMH YCTPONCTBAMHU, COXpPAHEHHsI 3JI0pOBbS U COOMIOICHUA
HOPM 3KOJIOTHYECKOTO MOBECHHSI B OKPYIKaIOIIel cpenie;

OCYILIECTBIIATE OTOOp WCTOYHUKOB HHpopmanuu B IHrepHete B
COOTBETCTBUH C 3aaHHBEIM [TOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLIHXCS
3HAHHK W NyTéM CpaBHEHHS pa3lW4YHBIX HCTOYHUKOB BBIJIENATH
HHPOPMAIIHIO, KOTOpas SBISIETCS HPOTHBOPEUHBOM MM MOXKeT ObITh
HEJ0CTOBEPHOM;

UCIIOJIE30BATh [IPH BBIMIOJIHEHWH y4eOHBIX 3a/laHUi Hay4YHO-IIOMYJIAPHYIO
nutepaTypy (usmdeckoro conep)KaHus, CIOPaBOYHBIE MaTepUallB,
pecypcsl cetu MHTepHeT, BiafeTh NpUEMaMU KOHCIIEKTHPOBAHHS TEKCTa,
npeobGpa3zoBaHus MHPOPMALMK U3 OIHON 3HAKOBOW CHCTEMBI B [IPYTYIO;
co3aBaTh COOCTBEHHbIE KpPaTKHE NMHUChMEHHBIE M YCTHBIE COOOIIEHHUs Ha
OCHOBE 2—3 MCTOYHHKOB WH(OPMALUU (PU3UUECKOTO COACPIKaHNs, B TOM




4ucie MyONMYHO JeNaTh KpaTkhe COOOIIEHHS O pe3ynbpTaTax MpOeKTOB
MM y4eOHBIX MCCIEOBAHHI, NPU 5STOM TIPAMOTHO HCIOIB30BATH
W3yYEeHHbIH MOHATHHHBIA anmapar Kypca (HM3MKH, CONPOBOXIATh
BBICTYIUICHUE NIPE3EHTAlIUEH;

* TIpU BBLIIONTHEHHWH Y4eOHBIX NPOEKTOB M HCCIEHAOBAHMI pacrpe/ensTs
OOS32HHOCTH B TPYNIE B COOTBETCTBUH C IIOCTABICHHBIMH 3a/1dY4aMH,
CICUTh 3a BBINOJHEHHEM IUIaHA [EHCTBHM, alIeKBaTHO OIIEHHUBATH
COOCTBEHHBIH  BKJaJ B  JNESTENBHOCTh  TPYINNBI,  BHICTPAHBAThH
KOMMYHHUKAaTUBHOE B3aWMO/ICHCTBHE, yUUThIBAsi MHEHHE OKPY>KaIOIIHX.

K xomiy oby4enus B 8 kiiacce npesMeTHbIE Pe3yIbTATEH Ha 6a30BOM YPOBHE

JIOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTE ¥ 00YUAIOIIUXCS YMEHUIA:

* HCIOJIB30BATh MOHSATHS: Macca U pa3Mepsl MOJIEKYJI, TEIJIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbLIe COCTOSHUS BeIeCTBa, KPUCTAILINYECKHE U
aMOp(Hble Tena, HACHIIIEHHBIM W HEHACHIEHHBIM Map, BJIaKHOCTh
BO3JlyXa, TeMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOW JBHIaTelb,
BIICMEHTAPHBIN JEKTPUYECKUN 3apsi, EKTPUIECKOe I0JIe, MPOBOIHUKA
U JUDJIEKTPHKH, IIOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MAaIrHUTHOE II0JIE;

e pa3nIu4yaTh SABIEHUS (TEIUIOBOE PACIIMPEHHE W CXKATHe, TEIUIoNepe/aya,
TEIJIOBOE PaBHOBECHE, CMAaYUBaHUE, KAIIWUISPHbBIC ABJICHUSA, WCIIapEeHUE,
KOHJICHCAIlUsA, IUIaBIeHHe, KpHCTalIu3alus (OTBepieBaHHe), KHIICHHE,
Teronepeaaya (TenaonpoBOAHOCTS, KOHBEKIIHS, U3ITy4eHHUE),
JIIEKTPH3ALHUs TeJ, B3aUMOJEHCTBUE 3aps/iOB, ACHCTBUS IJIEKTPHUECCKOrO '
TOKa, KOpPOTKOEe 3aMBIKaHHWe, B3aUMOJEeHCTBHE MArHUTOB, JeHCTBUE
MarHUTHOIO I0JISl Ha MPOBOJHUK C TOKOM, BJIEKTPOMAarHUTHAsI HHAYKLIHS )

[I0 ONMCAaHUID MX XapaKTepHbIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEeMOHCTPHUPYIOIIMX AaHHOe (u3udecKkoe sBIeHUe;

e pacro3HaBaTh TMPOSBIEHWEe W3YUYEHHBIX (U3UYECKHX SBIGHHUH B
OKpYKalollleM MHpe, B TOM uucie (U3UYECKUE SBIECHMS B TPUPOJIE:
MOBEPXHOCTHOE HATSIKEHHE M KalWUIAPHBIC SBJIEHWS B IIPHPOIE,
KPUCTA/UTBI B Tpupone, uzinydeHue ConHIa, 3aMep3aHHe BOJOEMOB,
MopcKue Opu3bl, 06pazoBaHie pockl, TYMaHa, HHesd, CHera, 3JIEKTpHYECKHue
ABIeHUS B aTMocdepe, 3NMEeKTPHYeCTBO JKMBLIX OPraHM3MOB, MarHUTHOE
mojie 3eMiH, Jpeid MoirocoB, poilb MAarHUTHOIO MOJSA VA JKU3HHM Ha ‘
3eMiie, OJIAPHOE CHSHKE, IPH DTOM MEPEBOAUTE MPAKTHYCCKYIO 3a/1a4y B
y4eOHy10, BBIJIENSTh CYIIECTBEHHbIC CBOHCTBA (IPU3HAKH) (HU3HYIECKUX
SIBJICHHIA,

e ONHWCHLIBATH M3YYEHHBIE CBOMCTBA TeNl M (HU3UUECKUE SBICHUS, UCIOTb3Ys
¢u3nUecKue BeNUUUHBI (TeMIeparypa, BHYTPEHHSS dHEeprusl, KOIUIECTBO
TEIUIOTHL, YyJeNBbHAs TeIUIOEMKOCTh BEIEeCTBa, YIeNbHas TEIUIOTA




[UIaBJICHUS, yJeNIbHAsl TeIIoTa Iapoodpa3oBaHMs, YAelbHas TeIIoTa
CrOpaHusl TOIUIMBA, KOS()D(MUIMEHT TOJe3HOro MeliCTBHS TeIJIOBOI
MaIllMHbI, OTHOCHUTENbHAS BIAXHOCTb BO3/yXa, DIEKTPHYCCKHH 3apsi,
CHJIa TOKa, BJIEKTPHYECKOE HAIPSIKEHHUE, COIPOTUBIICHHE IPOBOHHKA,
YOEIbHOE  CONpOTHBIIEHHWE  BelllecTBa, paboTa H  MOLIHOCTH
3JIEKTPHIECKOr0  TOKa), IMpd  OINHMCAaHWM [PAaBHIBHO TPAKTOBATh
(u3rYecKuit CMBICI KCIIONB3YEMBIX BEJIMYUH, 0003HAYEHUS U €IUHMI]
(bU3HMYECKHX BENWYHH, HAXOAUTh (OPMYIBI, CBSI3BIBAIOLIHE JIAHHYIO
(QU3HYECKYIO BENMYHHY C JPYTHMMH BeJIWYMHAMH, CTPOUThH TpadHKH
U3YYEHHBIX 3aBUCUMOCTEN (DU3MUECKHX BETHYMH;

XapaKTepu30BaTh CBOHWCTBA Tel, (U3NYECKHe SIBIIEHWS M IIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHS MOJIEKYJIIPHO-KUHETHYECKOH TEOpHH
CTPOEHHS BELIeCTBa, MPUHIUI CYNEpPIO3UIUU ToJed (HAa KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHHUs 3apsjia, 3aKkoH OMa [I71sl yuacTKa LeH, 3aK0H
JUxoyns—JIeHna, 3akoH COXpaHEHHS OSHEPrdW, MpPH 3TOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA W 3allMChIBAaTh €r0 MAaTEMATHYECKOE
BBIPAXKEHHUE;

00BACHATH (M3MYECKHe TPOIECChl W CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalMid NPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYHUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE U3 |—2 JOrH4ecKux
1aroB ¢ omnopod Ha 1-2 u3ydeHHBIX CBOMCTBA (PU3MUECKHUX SIBIECHUH,
(bu3UYECKUX 3aKOHOB UJTH 3aKOHOMEPHOCTEH;

pemaTte pacu€THble 3a0add B 2—3 OEHCTBUSA, HCIIONB3YsS 3aKOHBl U
dbopmymel, cBA3BIBalONIVE (GU3WYECKHe BEIWYMHBI: HAa OCHOBE aHalu3a
YCIIOBHS 3a/ladyd 3alUChIBaTh KpaTKOE YCIIOBHE, BBIABISTH HELOCTATOK
NaHHBIX [ pelleHus 3aJadd, BHIOUpAaTh 3aKOHBI U (QOPMyJb,
HeOOXOJUMEBIE [JIs €& pellleHHs, NPOBOAUTH pacyéThl H CpPaBHHUBATH
MOJTydeHHOe 3HaueHue (PU3MYeCcKoi BeTUIHHBI C U3BECTHBIMU JaHHEIMH,
pacmo3HaBaTh TMPOOJEMBbI, KOTOpPbIE MOXHO PEIIWTh IIPH [OMOLIM
bu3nYeCKuX MEeTO/I0B, HCIIONB3Ys OINHCAHHE HCCIIENOBAHMS, BBIIEISTH
mpoBepsieMoe IMpPEAIoIOKEHHe, OIEHMBATh IPABHIIBHOCTh TOpsAKa
IPOBEICHUs UCCIIEIOBAHMUS, I€NIaTh BBIBOIBI;

MPOBOMMTH OMBITHl [0 HAOMIOACHHMIO (U3HYECKHX SIBICHHH WM
(pu3uuecKkuX CBOMCTB Tell (KanuIUIAPHBIE SBJIEHHS, 3aBUCUMOCTD J1aBIICHHA
BO37yXa OT ero o0b&ma, Temreparypbl, CKOPOCTH MPOLiecca OCThIBaHHS U
HArpEeBAaHUSA MPM WM3Iy9eHWHW OT LBETa M3Tydarolled (IOrIOoIaroIei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOMABI OT TEMIEPATYpPhl XKUIKOCTH U
[UIOMAAH €€ [OBEPXHOCTH, ONEKTpPHU3alus TeJl U B3aUMOJCHCTBHE
SIEKTPHYECKUAX ~ 3apsiioB, B3aMMOJEHCTBHE TIOCTOSHHBIX MAarHHUTOB,




BU3yalln3allusl MAarHUTHBIX TI0J€H IIOCTOSIHHBEIX MArHUTOB, JeMCTBHS
MariMTHOTO TIOJSL HAa NPOBOAHUK € TOKOM, CBOWCTBA 3NEKTPOMATHHTA,
CBOKCTBA  3JIEKTPOABHUIaTeNs IIOCTOSHHOTO  TOKA): (hopmynHpoBaTh
IPOBEPSIEMbIE MPE/ITONIOKEHNS, COOUPATEL YCTAHOBKY M3 IIPEUIOKEHHOTO
000py10BaHKs, OTIACKIBATE X0/ OIBITA H (OPMYIUPOBATE BHIBOMIBL:
BBITIOJIHATE ~ NIPAMbIE  W3MEPEHMS]  TEMIIEpaTyphbl, OTHOCHTEIBHOMH
BJIQ)KHOCTH BO3MyXd, CHIIBI TOKa, HAINPSIKEHUS C WCIOIB30BAHUEM
AHAJIOTOBBIX NPHOOPOB ¥ JATYMKOB (DU3UYECKMX BETUUMH, CPABHHBATDH
pe3yIbTaThl M3MEPEHUH C yIETOM 3aJaHHON abCOMIOTHOM MOTPENIHOCTH;
IIPOBOJUTH MCCIIEIOBAHHME 3aBUCHMOCTH OJHON (DHM3MUYECKOM BEMUUMUHBI OT
JApPYrod C HCIOIB30BAHMEM TNPAMBIX HM3MEPEHHH  (3aBHCHMOCTB
CONPOTHBICHUS] NPOBOJHHUKA OT €ro JUIMHBI, IUIOLIAJW IIONEpPEdHOro
CEYEHUS U YICNBHOIO COIPOTHBIICHHUS BEIeCTBA MPOBOJIHMKA, CUIIBI TOKA,
UIYIIEro 4Yepe3 TMPOBOAHHMK, OT HANpsHKEHHS Ha [POBOJHHKE,
HCCIIe/IOBAHUE  IIOCTIEIOBATE/ILHOTO M TApajuIeIbHOTO  COEIMHEHHH
TIPOBOJIHUKORB): ILJIAHUPOBATh HCCIEJOBAHUE, COOUPATh YCTAHOBKY U
BBIMIOJTHATE M3MEPEHMsI, Cledys INPeIOKEeHHOMY IUIaHy, (UKCHPOBATh
pe3yNnbTaThl TOJNY4YE€HHOH 3aBUCUMOCTH B BHJE TaOMUIl W rpadHKoB,
JENaTh BBIBOJIBI 110 Pe3yJIbTATAM HCCIIEOBAHUS;

IIPOBOJIUTE KOCBEHHBIE W3MEpeHHs (GUIUYECKUX BeIHYMH (yIelIbHas
TEMNIOEMKOCTh ~ BELIECTBa, CONPOTUBIEHHE NPOBOJHMKA, pabora u
MOILHOCTE JJIEKTPUYECKOr0 TOKA): IUIAHUPOBAaTh W3MEpeHus, coOuparth
9KCIIEPUMEHTAIIBHYIO YCTaHOBKY, CIeAys IPEIJIOKEeHHON WHCTPYKIHUH, W
BBIUUCIISTH 3HAUCHUE BEJIMUMHBI;

coOmoaaTh paBHIa TEXHUKH 0€3011aCHOCTH IpH padoTe ¢ 1abopaTopHBIM
o0opynoBaHueM;

XapaKTepu30BaTh TMPUHIMUIB JeWCTBUS M3YYEHHBIX HOpUOOpOB U
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha HMX omucaHus (B TOM 4YHCIe:
CHCTEMa OTOIUIEHHMSI HOMOB, TMTPOMETp, MapoBas TypOuHA, amrepMerp,
BONIBTMETP, CUETYHK 3JEKTPUUECKON HSHEPruu, 3IEKTPOOCBETHUTEILHBIE
NpUOOpPBI, HarpeBaTelbHbIE MEKTPOIPUOOPH! (IIPUMEpPHI), JIEKTPHUECKUE
NPEIOXPAHUTENH, FTEKTPOMATHUT, SJIEKTPOABUIATENh IOCTOSHHOTO TOKA),
WCIIONB3Ys 3HAHMSA O CBOMCTBAX (PU3UYECKUX SBICHHH M HeoOXOoauMble
du3rIecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIC TEXHHYECKHE YCTPOMCTBA M H3MEPHTEIbHBIE
npubOpbl O CXeMaMm ¥ CXEMaTH4YHBIM PUCYHKaM  (KMIAKOCTHBIH
TEPMOMETP, TEPMOC, MCHXPOMETP, T'MI'POMETP, HOBHUraTellb BHYTPEHHETO
CTrOpaHusi, BIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI JJICKTPUIECKUX




LeNeH ¢ MOCIIe0BATENbHBIM M MapaLIeTbHBIM COeTHHEHHEM 3JIEMEHTOB,
Pa3/Iias yClioBHbIEe 0003HAYEHNUS IEMEHTOB NIeKTPHUECKHX LeTIel;
MPUBOMUTL  NPHMEpPbl  (HAXOMUTh HHPOPMALHIO O IIpuMepax)
HPAKTHIECKOTO HCNOIb30BAHUS (M3UYECKUX 3HAHMH B I[OBCEIHEBHOM
KU3HH 17t obecrieuenHus Ge30NacHOCTH TIPH OGPaLEHHH ¢ npudopamu u
TEXHUYECKUMHU yCTPOUCTBAMH, COXPaHEHHs 3I0POBbS M COOIIONCHHS
HOPM 5KOJIOIHYECKOr0 [IOBEJICHUS B OKPYIKAIOIIeH cpeie;

OCYIIECTBISTL  MOUCK HHMOPMAIMH  (U3MYECKOrO CONEDKAHHS B
MHrepHeTre, Ha OCHOBE WMEIOIMXCH 3HAHUH | IyTéM CpaBHEHHs
JIONOTHUTENBHBIX ~ UCTOYHMKOB  BBIAENATH  MH(OPMALMIO, KOTOpas
SBJSIETCS TPOTHBOPEYUBON MM MOKET GBITH HeJJOCTOBEPHOIL;
MCIIOJIB30BATh MPH BBINONHEHUN yYeOHBIX 3alaHMil Hay9YHO-MOMYIAPHYIO
JIUTEPaTYpy  (QU3HYECKOTO  COAEPIKAHHs, CIPABOYHBIE MATepUabl,
pecypcerl cetu MHTepHeT, BaajeTh IpUEMaMK KOHCTIEKTHPOBAHMUS! TEKCTA,
npeoOpa3oBaHus HHPOPMALIKK U3 OHOM 3HAKOBOM CHCTEMbI B IpYTYIO;
CO3/laBaTh COOCTBEHHBIE MHMCHMEHHBIE M KpPAaTKHE YCTHBIE COOGIIEHHS,
0000mas MHYOPMALMIO W3 HECKONBKHX HCTOYHHKOB (DH3HYECKOTO
CONEpKaHHSA, B TOM 4YHCA€ IMyOJIMYHO TIPEICTABIAThH PE3YJIBTATHI
IPOEKTHOH MM HCCIIE/[0BATENBCKON AESTEIbHOCTH, PH 3TOM TPaMOTHO
HCIONB30BaTh M3y4YEHHbIN [OHATHMHBIA ammapaT Kypca (M3HKH,
COIMPOBOXKAATH BBICTYIIJICHHE IIPe3eHTAI[HEN;

IpH BBIIOJTHEHHH Y4YeOHBIX TIPOEKTOB M HCCICAOBaHHH (PU3HIECKMX
NPOIIECCOB paclpesielisTh OOS3aHHOCTH B TIPYINE B COOTBETCTBHH C
MOCTaBJIEHHBIMU 33J[auaMy, CJIeJUTh 32 BBHIMTOJTHEHHEM IUIaHA JeHCTBUN U
KOPPEKTHPOBAaTh €ro, ajeKBaTHO OlIEHHBAaTh COOCTBEHHBIA BKIaJ B
JEATENBHOCTD IPYIIIIbL, BEICTPAUBATh KOMMYHHKATHBHOE B3aUMOIEHCTBHE,
IPOSIBJIsAs FOTOBHOCTE pa3peiiars KOH(GIUKTEI.

K xoHiy 00y4enus B 9 kiacce npeMeTHbIC Pe3yIbTaThl Ha 6A30BOM ypPOBHE
JOJDKHBI OTpaXkaTb CPOPMHPOBAHHOCTE Yy 00YYarOIUXCsl YMEHUIA:

UCIIONIb30BaTh IOHATHSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCHTEIIbHOCTh MEXaHHYECKOrO IBHKCHHS, HehopMarius
(ynpyrasi, mjacrudeckas), TpeHHe, LEHTPOCTPEMHUTENIBHOE YCKOpEHHE,
HEBECOMOCTBh U IEeperpys3ku, LEHTP TSHKECTH, adCONIIOTHO TBEpIOE Tello,
IIEHTP TSHKECTH TBEPIOro Tesa, paBHOBECHe, MeXaHMUecKue KoneOaHus U
BOJIHBI, 3BYK, HHOPa3ByK W YJIbTPa3BYK, DJIEKTPOMArHUTHBIE BOJIHEI,
HIKajga 3JIEeKTPOMAarHuTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIBHO30PKOCTH,
CIIEKTPBI MCITyCKaHMs U ITOTJOUIeHHUs, anb(a, OeTta- ¥ raMMa-u3IydeHus,
H30TOIIBI, SI/IEpHAs SHEPreTHKE,




PasliyaTh SBICHUsS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJUHEHHOe
ABWKEHHE, DaBHOYCKOPEHHOC [PIMOJIMHEHHOE MBMXKEHUE, CBOGOIHOE
[aICHHe TeJ, paBHOMEPHOE ABHIKEHHE IO OKPYKHOCTH, B3aMMOJIEHCTRIE
TeJl, PeakTUBHOE JBUKCHHE, KoiebaTeNbHOe [BHKCHHE (3aTyXarollhe W
BBIHY)XX/ICHHBIC KOJEOAHIs), PE30HAHC, BOIHOBOE JBHIKEHHE, OTPAKEHHE
3ByKa, MNPSIMOJIMHEHHOE PACIPOCTPAHEHHE, OTPAXKEHHE M TPElOMIICHUe
CBCTA, TMOJIHOE BHYTPEHHEE OTPa)KEHHE CBETa, pa3lioKeHHe Geioro ceera B
CHEKTP M CJOKEHHWE CHEKTPAIbHBIX I[BETOB, JHUCIEPCHS CBeTa,
CCTECTBCHHAS Pa/IM0aKTUBHOCTh, BO3HMKHOBEHHE IHHEHYaTOro CreKTpa
M3JTY4CHHS) 110 ONUCAHUIO KX XapaKTEPHBIX CBOMCTR H HA OCHOBE OIBITOB,
AEMOHCTPHUPYIOIIUX JaHHOE (PU3UIECKOE SIBIICHHE,;

pacrosHaBaTk IMPOSBIIEHWE M3YYEHHBIX (H3UYECKUX SBICHHH B
OKpYXalollleM MHUpe (B TOM 4Hcle (H3MYECKHEe SIBIEHHS B IIPHPOJE:
IPUITUBBI K OTIIUBBIL, JABKeHUE TUIaHeT CONHEYHOM CHCTEMBI, peaKTUBHOE
ABUKEHHE JKUBBIX OPraHW3MOB, BOCHPHUATHE 3BYKOB JKMBOTHBIMH,
3eMIICTPSCEHHEe, CEeHCMUYECKHE BOJHBI, I[yHaMH, 3X0, I[BETa Tell,
ONTHYECKHE SBJICHUS B TIPUPOJE, OMONOTHYECKOE HEWCTBHE BUAMMOTO,
YIbTPaHONETOBOIO ¥  PEHTIEHOBCKOTO M3JIYYSHHH, eCTeCTBEHHBIH
PaMOAKTUBHEIN (DOH, KOCMHYECKHME JIy4H, PagUOAKTHBHOE W3ITydeHHe
NPUPOJHBIX MHHEpasioB, [elCTBHE paJMOAKTUBHBIX W3JIy4eHHH Ha
OpraHu3M 4YeJOBeKa), NP 3TOM MepeBOIMUTH IMPAKTHYECKYIO 3a7]ady B
y4eOHYI0, BBIAENATE CyIIECTBEHHble CBOWCTBA (NPHU3HAKM) (QH3MUECKHX
SIBIIEHU;

OTIMCHIBATh U3y4YEHHBIE CBOMCTBA Tell U (QU3NYECKHE SBJICHUS, UCIIOIB3YH
(usugeckre BeNWYMHBI (CPEIHSsI M MIHOBEHHAs CKOPOCTh Tela IIpH
HCPAaBHOMEPHOM [[BUKEHMH, YCKOpEHHE, TepeMelleHue, MyTh, yIriioBas
CKOpPOCTb, CHJIA TPEHUs, CHUJIa YIPYTrOCTHU, CHJIA TSDHKECTH, YCKOPEHHE
CBODOAHOrO TMAaJEHHUs, BeC Teja, HMMIYJIbC Tela, HMIYJIGC CHIIEL,
MeXaHH4yecKas paboTra ¥ MOIIHOCTh, IOTCHIMAIIbHAS JHEPrusi Telia,
IOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTCHIMAIbHAS JHEPIUs CKaTOH
NpYKMHBI, KHHETHYECKas OHEpPrus, IOJMHAs MeXaHW4yecKas JHEepTus,
IIEPHOJ ¥ YacToTa KoseOaHuH, UIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa
TOHA, CKOPOCTH CBETA, IMOKA3aTellb MPEJIOMIICHHS Cpe/ibl), IIPU OMUCAHUU
IPaBWJIBHO TPAaKTOBaTh (U3UUECKHHA CMBICI HCHOJb3yeMbIX BEeJIUYUH,
0003HauYeHUus: U CAUHHULbI q)HSquCKHX BC€IIMYHUH, HAXOIHUTb (1)OpMyJH)I,
CBSI3BIBAIOIINE NAHHYIO (U3NYECKYI0 BETHYHHY C APYTUMU BeIUWYHMHAMH,
CTPOUTH I'papMKU U3YUYCHHBIX 3aBUCUMOCTEH PU3UYECKIX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Ted, (PU3MYECKHE SIBIEHUS M IIPOLECCH,
UCTIONB3Ys 3aKOH COXPAHEHUS SHEPTHH, 3aKOH BCEMUPHOIO TATOTEHMH,




IIPUHIUI  CYNEPIIO3UITMK  CHJI, TPUHIUII OTHOCHTEILHOCTH INamunes,
3aKoHbI HproToHa, 3akon coxpamenus UMITYJIbCa, 3aKOHBI OTPAKEHHUS H
[IPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apAJ0BOr0 M MAcCOBOTO YUCeN
TIpY SNIEPHBIX peaKUHsX, NPH STOM AaBaTh CIOBECHYIO (hOPMyYITHPOBKY
3aKOHA W 3aIHUCBIBATH €T0 MaTEMaTHIECKOE BBIPAKEHHE,

OOBACHATL (PM3UUECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCJ]I€ M B
KOHTEKCTE CHTyallMii NIPaKTHKOOPHEHTHPOBAHHOIO XapaKTepa: BBISBIATH
IIPUIMHHO-CJIEICTBEHHbIE CBSI3H, CTPOUTH O0BSACHEHUE U3 2—3 JIOTHYECKHUX
aroB ¢ OMOpPOH Ha 2-3 W3y4eHHBIX CBOWCTBA (DM3UYECKHX SIBJIEHHA,
(u3MYECKIX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTtb pacuCTHbIe 3aja4iu (ONMPAIOIIHECs HA CHCTEMY M3 2-3
YPaBHEHHH), MCTIONE3Ysl 3aKOHBI U (JOPMYJIBI, CBSI3BIBAOLIUE pu3nueckue
BCIMYMHBI: Ha OCHOBE aHajiM3a YCJOBHS 3aJaudl 3alMCBIBATL KPATKOE
YCJIOBHC, BBUIBJIATL HEJOCTAIOLINE WM M30BITOUHBIE JJAHHBIE, BEIOUPAThH
3aKOHBI U (POPMyJIbI, HEOOXOAMMBIE IS PEIIEHHs, TTPOBOIATH pacuéTel U
OLCHUBATE  PEATMCTUYHOCTH  I[OJy4YEHHOTO 3HAYeHHs (PU3MYECKOM
BEJIMYUHBI;

paclo3HaBaTh MPOOJIEMBI, KOTOPBIE MOMHO PpEIIMTh IIPH  TTOMOIIH
(QU3MYECKUX METOJOB, HCIIOJNL3YS OMNUCAHHE MCCIICIOBAHNS, BbIAESATH
IIPOBEPSAEMOE  NPENIMONI0KEHHE, OLEHHBATh IPABHILHOCTE IOPSIAKA
[IPOBE/ICHUSl ~ UCCJI[0BaHKs, JIeJlaTb  BBIBOABI, HHTEPIPETHPOBATH
pe3ynbpTaThl HAOIOIEHUH U OTIBITOB;

IPOBOAWTE OMBITEI 110 HAOMIOJEHUI0 (H3HYECKHX SBICHHN WIH
(pu3MYecKUX CBOMCTB Tell (M3ydeHre BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPruy, 3aBHCHMOCTh IepHoAa KoyieGaHWil MpPYXKHHHOI'O
MasTHHKa OT MacChl I'py3a U JKECTKOCTH NMPYXHUHBI U HE3aBUCUMOCTH OT
aMIUTATY /bl MaJIbIX KOJIEOaHWH, MPSIMOIHHEHHOE PacpOCTpaHEHHE CBETa,
pasnoxeHne Oenoro cpera B CIEKTp, U3yUeHHE CBOWCTB H300pa)KeHUs B
IUIOCKOM 3€pKalle U CBOHMCTB H300pakeHHs IIpeaMeTa B coOHparoliei
JVH3e, HaOMIONeHWe CIUIONIHBIX W JIMHEHYAThIX CIEKTPOB M3IIydYEeHHMs):
CaMOCTOSITENIBHO  cOOMpaTh yCTAaHOBKY H3 W30BITOYHOrO Habopa
o0opyZoBaHHUS, ONMCHIBATE XOJ ONBITA H  €ro  Pe3yJbTaTHl,
(hOopMyITHPOBATH BEIBO/IBI;

IIPOBOJUTE MPH HEOOXOJUMOCTH CEPUIO NMPSMBIX HU3MEpPEHHUH, OIperenss
cpelHee 3Ha4YeHHWe W3MepsieMOd BenWYMHBI ((OKyCHOe pacCTOsSIHUE
cobuparomefi nuH3B1), O00OCHOBBIBATH BBIOOP crocoba W3MepeHus
(M3MepUTENBHOrO Npudopa);

IOPOBOJUTE MCCJE/JI0BAHME 3aBUCAMOCTEH (HU3MYECKHX BEIUYHMH C
UCIIOJB30BAHHUEM IPSIMBIX M3MEpPEHUH (3aBUCHUMOCTh IYTH OT BPEMEHHU




TP PaBHOYCKOPEHHOM JIBIKCHMH 6e3 HavalbHOM CKOpOCTH, mepuosa
KoleOaHWi MaTeMaTH4eCcKOro MasTHHKA OT IIHHBI HHUTH, 3aBUCHMOCTH
yrila OTP&XEHMs CBETA OT yIyia Ma[eHHs M yIia [PeNOMJIEHHS OT yria
MaJeHusi): IUIAHUPOBATE HCCIENOBAHHE, CAMOCTOATEIBHO cobupars
YCTAaHOBKY, —(UKCHPOBAaTh pe3ynbTaThl IOIYyYEHHOH  3aBHCHMOCTH
¢usMuecKUX BeNWuMH B BHIE TaGIMIl U rpa(uKoB, IeiaTh BHIBOABI IO
pe3yJbTaTaM UCCeI0BaHus;

IPOBOZIUTE KOCBEHHBIE M3MEPeHHs (U3UYECKUX BeJIUYMH (CpeqHss
CKOPOCTE W YCKOPEHHE Tela INpPH pPaBHOYCKOPEHHOM JBH)KEHHH,
YCKOpPEHHE CBOOOXHOrO majieHwus, KECTKOCTh MPYXUHBL, KO3(hHULEEHT
TPEHHUSA CKOIBXKCHHsA, MEXaHH4yecKass paboTa M MOIHOCTh, 4acTOTa W
NEPHOJT KONEeOaHHH MaTeMaTH4eCKOr0 W MpYKHUHHOIO MAasTHUKOB,
ONTHYECKas CcHna COOMparolleld NHWH3BL, paJMOAKTUBHBIN  (OH):
IITAHUPOBATE M3MEPEHUsl, COOHPaTh SKCIIEPHMEHTABHYK YCTAHOBKY W
BBIIOJIHATE U3MEPEHUs], Clie/lysl NPeNJIONKESHHON MUHCTPYKIMH, BEIYUCIISATH
3HaYEHME BENIMUMHBI U aHATIM3UPOBATE MONYYEHHBIE PE3YIILTATHL ¢ Y4ETOM
33/IAHHOM MMOTPEIHOCTY H3MEPEHHIA;

COOJIIO/IaTh MPABHITA TEXHUKH GE30IIaCHOCTH MpH paboTe ¢ 1abopaTopHEIM
000opyI0BaHUEM;

pasinyaTb OCHOBHBIE I[IPH3HAKH W3YYEHHBIX (GH3WYECKHUX MOJIEIeH:
MarepuanbHas TOYKa, aOCOMIOTHO TBEPMOE TEIO, TOYEUHBIH MCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHEeTapHas MOJENb aToMa, HYKJIOHHAas
MOJIeNIb aTOMHOTO SI/pa;

XapaKTepu30BaTh INPUHLMUMBI  JEHCTBHS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKMX YCTPOHCTB C ONOPOM Ha HMX oONHCaHHs (B TOM YHCIIE:
CIMIOMETpP, [aTYMKH IIOJIOKEHHS,, PACCTOSHHUA M YCKOPEHHS, paKera,
3XOJIOT, O4YKH, TNepuckor, doroanmapar, ONTHYECKHE CBETOBOIHI,
CIEKTPOCKOII, HO3WMETpP, Kamepa BuibscoHa), HCMONB3ys 3HAHUS O
CBOMCTBAX (M3WUECKMX sBIeHUMH u  HeoOxonumele duznyeckue
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXeMaTU4YHble PUCYHKH M3YyYEHHBIX TeXHUYEeCKHX
YCTPOUCTB, M3MEPUTENHHEIX MPHUOOPOB U TEXHOJIOTHUYECKHUX IIPOLIECCOB
NpU pEHIeHUH yUeOHO-TIPAKTHHUECKUX 3a7ad, ONTHYECKHe CXeMbl s
MOCTPOECHUS U300paKeHUH B IJIOCKOM 3epKaje U cobuparolei JInH3e;
NPUBOJAUTE  NpUMepsl  (HAXOIWUTh HHGOPMALKIO O  IpUMepax)
MPaKTHYECKOTO HMCMOJb30BaHUs (U3MYECKUX 3HAHUWA B IIOBCEIHEBHON
*KU3HM U obecriedenynss 0e30IaCHOCTH MIPH OOpallleHH: ¢ MpuOopamMu U
TEXHUYECKAMH YCTPOMCTBAMHU, COXPAHEHHs 3I0pOBbS H COOIOACHHMS
HOPM 5KOJIOTHYIECKOTO TIOBE/ICHNsI B OKPYJKaroLlel cpee;




OCYMICCTBISITE  MOUCK  MH(pOpMaUMH (DHU3UYECKOTO COMEpKaHHs B
HutepHeTe, caMocToATeNEHO GOpMyYITHpPYs OUCKOBBIN 3ampoc, HAXOIUTE
IyTH OIpe/eienus JOCTOBEPHOCTH MOIy4eHHOH MH()OPMALMH HA OCHOBE
UMEIOILUXCS 3HAHHH U [JOMOIHUTEBHBIX HCTOYHHUKOB,

MCTIONE30BATE NPH BBITIONHEHUH YYeOHBIX 3a[JaHHi Hay4YHO-TIOMYJIAPHYIO
JUTePaTypy  (QU3MYECKOTO  COMEPXAaHMs, CHPaBOYHBIE MaTepHallbl,
pecypchr cetu MuTepHeT, BrafeTh npuéMaMu KOHCIIEKTHPOBAHHUS TEKCTA,
npeodpa3oBaHus UHGOPMALIUK U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTyIO;
co3/[aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOINEHHMS HA OCHOBE
HH(OPMAIMKM W3 HECKONBKHX MCTOYHUKOB (DHU3AYECKOro colep:KaHus,
yOJMYHO NPEACTABIIATH PE3yIbTATHI IPOEKTHOM MM MCCIIEN0BATEIbCKOI
ACATENIBHOCTH, TIPH  3TOM  IPaMOTHO  WCIOJNB30BaTh  M3y4YEHHBIH
NOHATHHHBINA anmapar KM3y4aeMoro pasiena (U3UKH M COIPOBOXKIATH
BBICTYIIJIEHHE IPE3eHTalMel ¢ yd4€ToM O0COOEHHOCTEH ayauTOpHH
CBEPCTHHKOB.
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