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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 10 (QuU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUSA
COCTaBJicHA Ha OCHOBE MOJIOKCHUW M TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOW MNpOTpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboydel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

ConmepxaHue mporpaMmbl MO (DU3WKE HAMpPaBIeHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIUXCS M OPTaHHW3aIUI0 H3ydeHUs
¢u3MKN Ha JAESITENbHOCTHOM OCHOBe. B mporpamme mo Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pEe3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKMPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX TPEIMETOB HAa YPOBHE
OCHOBHOTO 00TIeT0 00pa30BaHUAI.

[Tporpamma no ¢u3uKe ycTaHaBIUBAET paclpeesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarONIXCS.

[Iporpamma mo Qusuke paszpaboTaHa C LEIbIO OKA3aHUS METOIUYECKOM
MOMOIIH YUYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIPEIMETY.

dusuka SIBISETCS CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJIbKY (QU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOILIECCOB H
SBJICHUH, HW3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (Pu3NUeCcKOou
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpa3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0Cc00a MOTYYCHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (PU3UYECKOro OOpa30BaHHUS B CTPYKType OOIIEro
o0pa3zoBaHusl COCTOMT B (POPMHUPOBAHWUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIPEAIoiaraeT OBJIAJECHUE
CIICIYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIECIOBAHUS;

e UHTEPIPETHPOBATH  JaHHBIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn wu3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUSA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit  ®exepanuu, pearu3yrOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPXKIEHHOW  pEIICHHEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (IpoToKoJ OT 3
nexadpst 2019 r. Ne [1K4BH).
Hean usyyeHus pusuku:

IpPHOOpETEHUE HHTEpeca W CTPEMJICHHS OOYYaloOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS U (POopMHpOBaHUE
UCCIICIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHUs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHHMH O  BO3MOXHBIX  chepax  Oymyiiei
1po(heCCHOHANILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (PU3MKOM, IOArOTOBKA K
JabHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHWE 3THUX IIeJIed MPOrpaMMbl MO (HU3MKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a1ay:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOSHHM  BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

npuoOpeTeHne YMEHHUI OMHUCHIBATh U OOBSICHATh (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOJTyUYECHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELICHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/IeIIEeH, TBOPYECKUX u
NPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBJICHUS U BHIOIHATH OMBITHI,
nabopaTopHble paOOTBI M DKCIEPUMEHTAIbHbIE HCCIECAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OocBoeHHE NPUEMOB paboThl ¢ MHpOpMaLueld (PU3NIECKOTO COACPKAHMUS,
BKJItOUYasi THPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIeHHBaHKE WH(POpMaLUY;

3HaKOMCTBO c0 cepaMu npodhecCHOHANTbHON AeATeIbHOCTH, CBA3aHHBIMU
¢ (Qu3MNKOW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wusydenue ¢usuku (0a30Bblil ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIETO

obpazoBanus oTBoAuTCs 230 yacoB: B 7 Kiiacce — 66 4yacoB (2 4aca B HEJIEN0), B 8
Kiacce — 65 yacoB (2 yaca B Heneno), B 9 kinacce — 99 yaca (3 yaca B HEHEI0).

[Ipennaraemselii B mporpamMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKkTep, YUUTENb JIeJaeT BbIOOp MPOBEICHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIMBHIYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCKa JKCIEPUMEHTAIBHBIX 3aJaHui, TpeiaraéMbplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.



COJEPKXAHUME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

@usnka — Hayka o mnpupone. fABneHus npuponbl. OU3NUYECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUMHBL. M3MmepeHue @u3anyueckux BelWyuH. DPuznyueckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢wusuka u papyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOY.
EcTecTBeHHOHAyuYHbI METOJ TMO3HAHMS: HAOJIOJIEHUE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmomaemoro siieHus. Onucanne GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJICTICH.

Hemoncmpauyuu.

1. MexaHn4eckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue MpuOOPHl U MPoLEeypa NPSIMbIX U3MEPEHUI aHAJIOrOBBIM U
(G POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI ACJICHUS Kbl U3MEPUTEIBHOIO MPUOopa.
2. N3mepeHune pacCTOAHUN.
3. Hsmepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue temmeparypbl IPU NOMOIIM XKHUJIKOCTHOTO TEPMOMETpPaA WU
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTH MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
ITyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBeeHUS O CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yactull BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHMSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEHW U TBEPABIX
(KpucTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HaGmonenue  siBieHud,  OOBACHAIOMIMXCS  MNPUTSDKCHUEM — HWIIK
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbIThI IO HAOIIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeniHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMoaencTBHe Tell KaK NpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHoCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIE
o0BEMa BelecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3MepeHune cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux Iianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHue MexaHHMUECKOTo JIBHXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBJI€HUS WHEPLIHH.
4. HabmroneHve u3aMeHeHus: CKOPOCTH MPHU B3aUMOICHCTBUU TEIL.
5. CpaBHEHHME Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMS (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJIbKEHHUS Opycka WIIM IapuKa IO
HAKJIOHHOUW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacTsDKEHUA (AeopMaliiu)
MPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEITUYCHUS J1aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OoT o0BbEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOWHBIL. ['mMapocraTnyeckuid
napajaokc. Cooburaronirecs: cocysl. ['uapapnmyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHONW o6osouku 3emuu. Onbit Toppuuermmu. M3mepenue armocdepHOro
JaBJIEHUsS. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 u3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlelicTBre XKUIAKOCTU U ra3a Ha MNOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten.Bo3ayxomnnaBanue.

Hemoncmpauyuu.
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3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO JABIICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja U IJIOTHOCTH )KUJKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.
VYcioBue miaBaHus TEN: MJIABAHUE WIM MOTPYKEHHUE TENl B 3aBUCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEN TEJIa U AKUJKOCTH.

Jlabopamopnsie padomul u onsimel.

1.

HccnenoBanre 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeEJa.

OnpeneneHue  BBITAIKMBAIOIIEH CWJIbL, JACHCTBYIOIIEHM Ha  TeEJoO,
MOrPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUJIbI, IEMCTBYIOLIEH HA TEJO
B ’KMJIKOCTH, OT MACChI T€Ja.

OnbITel, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
NEHCTBYIOIIE Ha TEJIO0 B JKHUAKOCTH, OT O00BbEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJIa U OT INIOTHOCTH JKHUJIKOCTH.

KoncTtpyupoBanue apeoMmeTpa WM KOHCTPYUPOBAHUE JIOJKH H
OIIpEeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTb. DHEprus.

Mexannueckas paboTta. MoOIHOCTb.

[IpocThie MexaHWU3MBI: phIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecusi pbluara. [IpuMeHeHue TmpaBuia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprusa. KuHernueckas W IOTEHIMalbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JIBUKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1IOHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, KHUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPHHU.
CmaurBaHUE U KaOWJUISIPHBIE ABJIEHUS. TEnIoBoe paclinpeHue U CKaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKECHHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl M3MEHEHHs] BHYTPEHHEH HHEPTUU:
Temionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIUIoNEepeauu:
TEIJIONPOBOJHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KomnyectBo TemnotTel. YiaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEIIOBOro Oamadca. [lmaBieHune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEpHOTo
JTaBJICHUS.

BnaxuocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.

[Ipunuuner pabotsl TermaoBbiX jaBurarenei KIIJ[ TemoBoro auraresns.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUSI.
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10.
11.
12.
13.

Hab6monenue nuddysun.

Habmonenue siBjeHnii cMauynBaHUs U KaWUTSIPHBIX SBICHUI.
Habumronenune TemioBoro pacimpeHus Tell.

W3meHenue paBieHUs ra3a MpU M3MEHEHHHM O0bEMa M HArpeBaHUM WA
OXJIAXKJICHUH.

[TpaBuna n3aMepeHus: TeMIiepaTyphl.

Bune! Teruionepenauu.

OxJtaXkieHue Ipu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Habmonenue xkumnexus.

Habmonenne noctostHCTBa TEMITEpaTyphbl Py MIABJICHUH.
Mopenu Ter1oBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIM caxapa.
OneITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, XKUIAKOCTEH W
TBEPJBIX TEJI.

OmnpeneneHue JaBJIeHUS BO3yXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne u3MeHEHHsT BHYTPEHHEH DSHEprud Tejla B pe3ysbTaTe
TEIJIoNepeay U padOThl BHEITHUX CHUJI.

HccnenoBanne sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OrnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OrnpenesieHue OTHOCUTEIBLHOW BIaKHOCTH BO3/1yXa.

OnpeneneHue yAeabHOW TEMIOThI MIABICHUS JIbJA.

Pa3znen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aWMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. I[IpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM W AMDIIEKTPUKU. 3AaKOH  COXPAHEHUs
AIIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia  Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIIEHUE BEUIECTBA. 3akoH OMma
o ydactka uenu. llocnemoBarenbHOe UM mapajuleIbHOE  COSAUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEeKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUE LIeTH U MOTPEeOUTENN dIEKTpruUecKo sHepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHOe nosie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VCronb30BaHME S3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

OneiTel @apajnes. SABieHne 3MeKTPOMarHuTHON nHAyKuuu. [IpaBuno Jlenna.
DnexTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3aLUs TEJL.
JIBa pona 3JIEKTPUYECKHX 3apsii0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U JUBJIEKTPUKHU.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne Cuitbl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH CONpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHyue HEBO3MOKHOCTH Pa3IE€JICHUs MOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJe TOKa. DJIEKTPOMArHuT.

JleiicTBrE MarHUTHOIO MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPABJICHUS HHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMK TEI WHIYKIUECH U Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSL SJIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOM IIENTH TTOCTOSTHHOTO TOKA.
N3mepenure U peryJupoBaHUe CUJIbI TOKA.

W3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMNEPEYHOIrO
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  MOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa IMPU MHapaUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEPe3 JIAMIIOYKY, OT
HAIPSKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHUTHOIO TMOJs [OCTOSIHHBIX MAarHWTOB TMPU  HX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. OnBITHL, J€MOHCTPUPYIOILIME 3aBHCHUMOCTb CHJIBl  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIBI TOKA W HanpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeUCTBUS MarHUTHOTO T0JIsL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AJIEKTPOIBUTATEIS.

20. U3mepenue KIIJl 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VICCIIEIOBAHUE W3MCHECHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JnBHkeHHE. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHue. HepaBHomepHoe npsMonuHeiHoe aBuxeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb TeJla TP HEPAaBHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMOsiMHEHOe aBmxkeHue. CBoOogHOE
najgenue. OnbIThl ['anues.

PaBHomepHoe nBmxkenue mo okpyxHoctu. Ilepuog m vacrota oGpaieHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpetuid 3akon HerotoHa.
[IpyHLIMT CynepnO3uLUN CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: crjla TPEHUS CKOJIbKEHHUS, CHUIIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
najgeHus. JIBuxenue mianeT BOKpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHenne uMmitynbca. IMImysabC cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa CHJI TSXKECTH, YHPYTroCTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas SHEprus Teaa, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMJn. [loTeHManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaGmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJIHOIO M TOrO € Tela
OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Haburo1eHue 1BUKEHUS Tella 0 OKPYKHOCTH.

Habmronenne MmexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHYKEHUU
OTHOCUTEILHO KaOUHETa (QU3HKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Jla U ACUCTBYIOIIEW HAa HEro
CUJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aWMOACHCTBUHU TEJI.

N3meHeHune Beca Tenna Mpu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOCHCTBUH.
Habmonenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH ITPU CBOOOIHOM IaJICHUM.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NIPU JBUKEHUN Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTta Juisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IIAPHUKA WITU TEIICHKKH.

OmnpeneneHrue cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBIDKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXCHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne ko3 uIeHTa TPEHNUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU TPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTAILHOM MMOBEPXHOCTH.



10. OnpeienieHne  pabOThl  CHIIBI  yNPYTOCTH TMPU  TMOABEME Tpy3a ¢
WCITOJIb30BAHUEM HEIOABUKHOTO U TTOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebarenbHoe nuxenune. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHUO/I,
4acToTa, aMIUINTYa. MaTeMaTH4eCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenne
DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.

3aryxatomue — koieOaHus.  BwiHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBolicTBAa MeXaHMYeCKMX BOJH. [IpomonbHbie H
NONEepeYHble BOJIHBL. [[IMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnueckre BOJHBI B TBEPJIOM TeJl€, CEHCMUYECKHE BOJHBI.

3Byk. I'pomMKkocTh 3Byka W BbicoTa ToHA. OTpaxeHue 3Byka. MHppasByk u
YIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN MOA IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Hab6mronenue konebanmii rpy3a Ha HUTH U Ha TIPYXKUHE.

Habnrofgenue BoIHYKIEHHBIX KOJEOaHUI 1 pe30HaHca.

PacnipocTpanenuie npoaoabHbIX U ONEPEYHBIX BOJIH (Ha MOJEIIN).

HaGmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onvimel.

1. OmpezgeneHre 4YacTOTbl M IEpUOAa KOJEOAHMI MaTeMaTH4ecKoro
MasiTHUKA.

2. OmpeneneHnie 4acTOTHI U TIEPHO/Ia KOJIEOAHHI MPYKHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TEpHO/Ia KOJICOAHMI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIa KOeOaHU NPy KUHHOTO MasSTHUKA
OT MacCChI Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpUOaa KOJIEOAHWI Tpy3a, MOABEIICHHOTO K
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HUTH, OT MaccChl Ipysa.
6. OnpITbI, JIEMOHCTPUPYIOLME  3aBUCUMOCTh N€pUoAa  KoJeOaHu
IPYKUHHOI'O MasiTHUKA OT MaccChl rpy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.
Pasznen 10. DnekTpoMarHuTHoOE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTpOMarHUTHOE  IoJie.  ODJEKTpOMarHuTHele  BONHbL.  CBolicTBa
AJIEKTPOMAarHuTHBIX BOJIH. [llkana 5snekTpoMarHUTHBIX BOJH. lcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSA3H.



OnexkTpomMarHuTHas npupoga ceera. CkopocTb cBeTa. BogHOBBIE CBOICTBA
CBETA.

Jemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBID MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHenHoe
pactipoctpanenue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpeaoMieHUs1 cBera. [lonHOe BHyTpEeHHee
OTpaKEHUE CBeTa. lCINonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B JnmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckomna. [7a3 kak onTuyeckas cHUcTeMa. bBIM30pyKoCTh U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /ncniepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xop nyuyel B coOuparole JInH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomryuenue n300pakxeHNid ¢ TOMOIIBIO JIMH3.

[Tpunuun aeictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mopmens rnasa.

11. Paznoxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e50ro cBeTa Mpu CI0KEHUHU CBETA Pa3HBIX I[BETOB.

W X N U A WD E

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)K€HUsS CBETOBOrO Jiydya OT yrjia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCMMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jyya OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. IlomydeHnue n300paxxeHui ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.

5. Ompenenenne (POKyCHOTO PacCTOSIHUS U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbIThl IO BOCHPUSATHIO IIBETA MPEAMETOB IpPH UX HAONIOJACHHUH 4Yepes
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmneiTel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue U norioueHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hykmnonnas wMogens aromHoro sapa. HMszoronmsl. PaauoaxtrBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX S1€Ep.

SnepHple peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MAacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX HW3JIIYYCHHM HA IKUBbIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTIIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BOmOpOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIoMHbIX U IMHEHYAThIX CIIEKTPOB U3ITyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepenue paanoakTuBHOTO (OHA.

IHoBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAI0MINI MOTYJIb MIPEIHA3HAUEH JJIi CUCTEeMAaTH3aI|H
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JAESATEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke i OoO0ydJarommxcs,
BBIOpABIINX TOT Y4EOHBII MpEMET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OeCcneunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBaHUS



SABJICHUW TPUPOABI U TEXHUKH, OBJAJIEHUE YMEHUSIMHU OOBSACHATH (PU3NUECKHE
SBJICHUS, INPUMEHSAA NOJIyYCHHbIE 3HAaHMs, pelaTh 3aJadyd, B TOM YHUCIE
KAuECTBEHHbBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO JEATEIIBHOCTHBIM XapaKTep NAHHOTO pas3zena peaau3yercs
328 CY€T TOro, 4YTO OOYYaIONIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
peIaraeTcs:

HAa OCHOBE IIOJIyUCHHBIX 3HAHMHM pacro3HaBaTh M HAYYHO OOBICHATH
bu3nyeckue BJICHUSI B OKPY>KaIOIIEH MPUPO/IE U TTOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHBIE METO/Ibl MCCIIEOBAaHUSI (PU3HUECKUX SIBIICHUH, B TOM
YUCJIE IJIA IPOBEPKU TUIIOTES U MOITYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSCHATH HAy4YHbIE OCHOBBI HamOoJiee Ba)XXHBIX JOCTH)KCHHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAIPUMEP, NPAKTUYECKOIO HCIOIb30BAHMS PA3IUYHBIX HICTOUHHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IPEBPALLCHHS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbprare usyueHus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEIYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bU3MYeCKO HAYKH;

- LIECHHOCTHOE OTHOILIEHUE K JOCTH)KEHUAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTb K aKTHBHOMY YYacCTHIO B OOCY>KICHUH OOIECTBEHHO3HAYUMBbIXU
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKCHHIMA
(1)5637197

- OCO3HAaHHME BAXXHOCTU MOPAJIBHO-ITUYECKUX INPHUHLMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAayeCTB (PU3NYECKOM HAyKH: €€ rapMOHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHUE IEHHOCTH (U3MUECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHUH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAy4YHOM JHOOO03HATEIBHOCTH, MHTEpECa K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOUMOHAJBLHOIO
0J1aronoJryyus:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXKHOCTH NpaBWJI O€30IIaCHOrO0 IOBEACHUS Ha
TpPaAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUECKUM U TEIJIOBHIM O0OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

- c(OpMHUPOBAHHOCTh HaBbIKa pe(dekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

- AKTMBHOE y4YaCTHE B PEIICHUU IPAKTUYECKHX 3a1ady (B paMKax CEMBH,
oOpa3oBaTenbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIKUX B TOM 4HCIE M (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUECHHUIO MPodeccuii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHMEHTALMA HA NPUMEHEHUE (PU3NYECKUX 3HAHUW JUId pELICHUs 3ajqad B
o0JacTi OKpY’Kalolled Cpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUN I OKPYKAIOIIEH CPEJIbl;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IpoOIeM U IMyTel ux

pelieHus;

e 8) agmanTanuu K HU3MEHSIOIIMMCS YCJOBHSAM COLUAIBHON W NMPHUPOTHOI
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICHCTBUU TMPU BBHIMOJHEHUW WCCICIOBAHUN W
MPOEKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
IpYTHX;

e - TIOBBIICHUE YPOBHA CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO
JIEATEIILHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOPMYyINPOBAThH
UJI€U, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPHUIUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - IUIAHUPOBAHHUE CBOETO pAa3BUTHS B TNPUOOPETECHUM HOBBIX (UBNYECKUX
3HAaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO’KHBIX IJI00AbHBIX OCIIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEHHS TpOTrpaMMbl MO (U3UKE HAa ypPOBHE OCHOBHOTO
ob11ero oopa3zoBaHusi y oOy4aromerocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC JEHCTBNUSA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUA,  PETYJIATUBHBIC
YHHUBEpCaJIbHbIC yUeOHbIC TCHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJoruueckue a1eiicTBUA:
e BBIABIATHP W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(siBNIEHUI );



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUHA, OCHOBAHHMSI IJIS
0000111eHNS ¥ CpPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTHBOPEYHS B pACCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCAIITNXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH U3YYCHUHU (PUINYECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTaTh BHIBOJBI C UCIOJIb30BAHUEM JCTYKTHUBHBIX
¥ WHIYKTUBHBIX YMO3aKJIIOUCHHUU, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bu3NYECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO pelieHus y4dyeOHOH ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
HOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/LCKHeE TeHCTBUA:

UCIOJIb30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT IMO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuil IKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBJICHUS;

OLICHMBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMalmio,
HOJYYEHHYIO B X0JI€ HCCIIeIOBAaHUS WA DKCIICPUMEHTA;

CaMOCTOATENBHO (HOpMYyTHpPOBaTH 000OIIEHUS U BBIBOBI 110 pe3ybTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,

IPOrHO3MPOBATh BO3MOXKHOE  JlajbHEWIIee pa3BUTHE  (PUINYECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

OPUMEHSATh Pa3INYHbIe METObl, MHCTPYMEHTHI M 3alPOCHI NPU MOUCKE U
orOope MH(MOPMALMK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOW y4eOHOI
¢dusndeckoii 3anauu;

aHAJM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBHIOMpATh ONTHUMAIbHYI0 (QOpMYy MpPEICTaBICHUS
uHbOpMaAIllMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoil U X KOMOMHAIUAMU.

KoMMmyHuKaTHBHBIE YHMBeEPCAJIbHbIE YueOHbIe 1eiCTBHUA:

B X0/ie OOCYXJeHHs y4yeOHOro maTepuania, pe3yslbTaToB JabOpaTOpHBIX
paboT H MPOEKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TeMbI U
BBICKA3bIBaTh HJICH, HAICJICHHBbIC HA pEIICHHE 3aJaud U TMOAJIepKaHHe
OJ1aroxenaTeaIbHOCTUA OOIIECHNUS;

COIOCTABJISITh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYACTHUKOB
nuanora, 0OHapyKUBATh Pa3IMuMe M CXOACTBO ITO3UITHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEACTABISATh PE3YIbTAThl BHIIOJHEHHOTO (PHU3UUYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IIPOEKTA);

INOHMMaTh W MCHOJb30BaTh  IMPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MpPU PEIICHUHM KOHKPETHOW (U3NYECKOU
npobJieMBl;

IPUHUMATh LIEJId COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no €€ JOCTHKEHUIO: paclpefesiTh poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO WM KOOPAUHHUPYS CBOU JACHUCTBUSA C JAPYTHMH
YIEHAMHU KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaJa B OOLIMM HPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYyaIHsX, TPEOYIOLIUX
JUI pelieHus (pU3NYECKUX 3HaAHU;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  PEUICHUH
(MHOIUMBUOYaJIbHOE, NPUHATHE PEIICHUS B IpyNIe, NPUHATHE pELICHUN
rpynIon);

CaMOCTOSITEJIbHO COCTaBIISATh AJITOPUTM PEIICHUs PU3NUECKON 3a1a4u WU
IUTAHAa MCCIICJOBAHUSA C Y4YETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh NpeJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYalluu U PeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTHOKEHHUS  (HEJOCTHXKEHHUS)  Ppe3yJbTaTOB
NeSATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACSATEILHOCTH (B TOM YHCIIE€ B XOJ BBIOJIHEHUS
(GU3NYEeCKOTO WCCIACAOBAHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BO3ZHUKIINX TPYTHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroTo YEJIOBEKAa B XOJE CIOpa WM JUCKYCCHUHU
Ha HAYYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro;
IPU3HABATh CBOE MPaBO Ha OMIMOKY MPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIty oOyuenus B 7 Kjacce peaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHHUIA:

UCTIONb30BaTh  MOHATHS:  (U3MYECKHME W XUMHUYECKHE  SBICHHUS,
HaOIO/IeHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIIBI (PU3NICCKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHhIe COCTOSIHHS BelecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEHHOE), TPACKTOPHUsA, PaBHOACHCTBYIOIIAS
cuma,  nedopmanus  (ynpyras, — IUIacTHYecKasi),  HEBECOMOCTD,
COOOIIAOIINECS COCY/IbI;

paznuyath sBiacHUS (AuQQy3us, TEJIOBOE IBIKCHUE YACTHUIl BEIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JABWKEHUE, WHEPIUS,
B3aMMOJICUCTBUE TEJ, PaBHOBECHE TBEPIBIX T C 3aKPETUIEHHOW OCHIO
BpallleHUs, Tepefada JaBICHUS TBEPABIMU TElaMH, >KUIAKOCTIMH U
razamy, arMocepHOoe JaBJCHHE, IUIABaHHWE TeEJ, TPEBpAIICHUS
MEXaHUYECKON JHEPTrUM) MO OINMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacrmo3HaBaTh TPOSBICHUE W3YYCHHBIX (PU3UYECKUX SIBICHUNH B
OKpY)KaloIlleM MHpPE, B TOM 4YHCIC (PU3NYCCKUE SIBICHHUS B MPHUPOJC:
IPUMEPHI ABM)KCHUS C PA3UYHBIMU CKOPOCTSMU B JKUBOW M HEKHBOU
npupoje, ACUCTBUE CHUIIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUS Ha KMBOW OpraHW3M, IUIABAaHHWE PHIO, phIYard B
TEJIe YeJIOBEeKa, MPU STOM MEPEBOIUTH MPAKTUIECKYIO 33a/ady B YUeOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UIECKUX SBICHUM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKHUE SBIICHUS, UCIIOIB3YS
bu3ndeckue BETWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWiIa TpeHWs, JaBicHWe (TBEPIOTO Tena, J>KUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAS CHUJIa, MEXaHWYecKas padoTa, MOIIHOCTb, IJICUO CHIIBI,
MOMEHT CHWJbl, KOXD(HUIMEHT TMOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KHHETHYECKAass W TOTCHIMAIbHAS SHEPTHS), MPHU OMHCAHUHM MPABUIBHO
TPAKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJIMYMH, UX
0003HAYCHHUSI W CIWHUIBI (U3MUYECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI,
CBSI3BIBANOINME JAaHHYIO (U3MYECKYIO BETUYHMHY C IPYTHMMH BEIMYHWHAMM,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SBICHUS U MPOIIECCHI,
UCTIONB3YS TIpaBUIa CIOKEHUs cuil (BIOJb OJHOM MpsAMOIi), 3akoH ['yka,
3akoH [lackains, 3akoH ApxuMmesa, MpaBUIIO paBHOBecHs phruara (0Jioka),



«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3MUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObACHEHUE u3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pewmiatb pacy€THblE 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBUS 33/1a4M 3aIIUCBHIBATh KPATKOE YCIOBHUE, MOJACTABIATh (PU3NUECKHUE
BEJIUYMHBI B (OPMYJBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEAIMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PpEUIUTh MPU OMOIIH
($u3nYECKUX METOOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEANojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IIOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, Je1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
upOBBIX MPUOOPOB, 3aMUCHIBaTH IOKa3aHHUS MPUOOPOB C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH ITyTH
PAaBHOMEPHO JBWXKYIIETOCA Tela OT BPEMEHM JBMKCHHUS TeEJd, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIBbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUJIBI
YIPYrOCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CHIIBI OT 00BbEMaA
IOTPYKEHHOM YaCTU TeJa U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIA
IUTaBaHMsI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBaHUA, coOHMpaThb YCTAaHOBKY H
BBINOJIHATh WU3MEPEHUS, CieNysl IMPEAJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIUYUH B BUJC



NpPEJIOKEHHBIX TaOnuil U TpaduKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHBbIE HU3MEpeHHs] (PU3MYECKHX BEIUYUH (IJIOTHOCTD
BELIECTBA JKUIKOCTU W TBEPIOrO Teja, CUja TPEHUS CKOJIBXKECHMUS,
JaBJI€HUE  BO3/yXa, BbITAIKUBAIOLIAs CWIa, JICHCTBYyIOIIas  Ha
HOTPYXKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJEe3HOro ACHCTBUA
OPOCTBIX MEXaHU3MOB), CIEAys MPENJOKEHHOW WHCTPYKLUUU: TIPH
BBINIOJIHEHUHM W3MEPEHUIN CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUUCIISATh 3HAUEHNE UICKOMOM BEJIMYNHBI,

co0roaaTh npaBuia TEXHUKU 0€30IIaCHOCTH IIpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AUHAMOMETp, COOOIIAIOIIMECS COCyAbl, OapoMerp,
phlyar, NOJABUKHBIA N HEMOJBUAKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JCWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX oOnucaHusd (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIOJIb3Ysl 3HAHUS
0 CBOMCTBax (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MpPUMEPax)
IPAKTUYECKOI'0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHusi 6€30IacHOCTU MpU OOpalieHuyd ¢ IpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3/10pPOBbS U COOJIOIACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(OpMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM [TOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLINXCS
3HAHUW M IyTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJIEIATH
uHPOpMAIMIO, KOTOpas SBISIETCS NPOTHUBOPEUYUBONW MIM MOKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro CcOAepXaHMs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcesl cetu MHTEpHET, BiiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU (PU3UUECKOIO COAEpPKAHUS, B TOM
yucie MyOJUYHO JeNaTh KpaTKHE COOOLIEHUS O pe3ysIbTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEIOBAaHUM, NpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUUICHUE ITPE3CHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI pacHpenesiaTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/layami,
CICIWTHh 3a BBINOJIHCHUEM IIJJaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMNbl,  BBICTPAaUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

UCII0JI30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJICKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMYCCKUE U
amop(HBIC TeNa, HACHINIEHHBIM ¥ HEHACHIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TeMIIeparypa, BHYTPEHHsISI SHEPIusi, TEIUIOBOM JIBUTaTelb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIC;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMpPEHUE W CHKATHeE, TEeIulonepesaaya,
TEIJIOBOEC pPaBHOBECHE, CMAYMBAHUE, KANWJUISPHBIC SIBJICHUS, HCTAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTAJUIM3auus (OTBepJEeBaHKE), KUIICHUE,
TerJionepeaaya (TEeTIONPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
AIEKTPU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSAI0B, MEHCTBUS AICKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBIICHHE W3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpY’)KaloIeM MHpe, B TOM 4YHCiIe (PU3NYecKue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KaNWUIAPHBIE SBJICHUS B MPUPOJIE,
KpUCTaUIbl B TMpupojae, u3inydenue CoaHIa, 3amMep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, IJICKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeiid TOJFOCOB, POJIb MATHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBIICHUS, UCIIOIB3YS
bu3nueckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHas TEIIOEMKOCTh BEIECTBA, YyJAENbHAs TeruioTa
IUIaBJICHUS, yJleJbHAsg TeIoTa NapooOpa3oBaHUs, ylelbHas TeIioTa
CropaHus TOIUIMBA, KO3(PQPHUIIMEHT TOJIE3HOTO JEUCTBUS TETUIOBOM



MAaIlTMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3/yXa, AJICKTPUUYCCKUU 3apsl,
Cuja TOKa, DJIEKTPUYECKOE HAMNPSHKEHHE, COMPOTHBIICHUE MPOBOIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTta M MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TpW OMHCAHWMA TMPaBWIBHO  TPAaKTOBATh
(GU3MYECKUN CMBICIT HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHHUS U CIUHUIIBI
GU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TIpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3WYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsAaa, 3akoH Oma i yyacTKa LIeTH, 3aKOH
Jbxoyns—JleHnia, 3aKkOH COXpaHEHUs OSHEPrUW, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €0 MAaTeMaTHYECKOE
BEIPAKCHHC,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIEC W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
IIaroB ¢ OMopod Ha |—2 W3yYeHHBIX CBOWCTBA (DM3MYECKHUX SIBICHUM,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3amadyu B 2—-3 JEHCTBUA, WCHONB3YS 3aKOHBI U
dbopMyIbl, CBsI3BIBatONME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHUS 3a/1a4dl 3alHChIBaTh KPATKOE YCIOBHUE, BBISABISTH HEIOCTATOK
JaHHBIX N7 peUIeHWs 3a7add, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoauMbIe JUIsi €€ pelieHUs, TPOBOJAUTh PACUETHl W CPABHHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JJAHHBIMU;
pacrmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU OMOIIH
(GU3MYECKUX METO/OB, HCIOJB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHNUE, OIICHUBATh TPABWIBHOCTh TOPSIKA
IIPOBEICHMSI KCCIICIOBAHUS, JCJIaTh BHIBOJIBI,

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA WU
Gu3MYECKUX CBOWCTB TeN (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusi MPU M3IYYECHHH OT I1BETa H3JIyYarolied (MOrIonaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wionand e€ TIOBEpXHOCTH, OJCKTpH3alus Tel W B3aUMOJCHCTBHE
DIIEKTPUYECKUX  3apsfoB, B3aMMOJCHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaM3allisl MAarHUTHBIX TIOJI€H TIOCTOSHHBIX MAarHWTOB, JEHUCTBUSA
MAarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHWUTA,



CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, OMUCHIBATH XO/1 OTBITA U (POPMYITHUPOBATH BHIBOJIBL;
BBITIOJIHATh  NOPSIMBIE  WU3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAIPSIKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
PE3YNBTAaThl U3MEPECHUMN C YIETOM 33JIaHHON aOCOIIOTHOM MOTPEIIHOCTH;
POBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUYECKOM BEIUUYHUHBI OT
JpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUU  (3aBUCUMOCTh
CONIPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAANA IIONEPEYHOIO
CEYEHHs U YAECIbHOTO COIPOTUBIICHMS BEIECTBA NPOBOIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSIKEHUS Ha IPOBOJHUKE,
UCCIICAOBAHUE IIOCIEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEIOBAaHUE, COOUpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJIUIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIEIOBAHMUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BEIWYUH (yHeibHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBIEHUE MPOBOJAHMKA, pabdoTa U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys IPEMIOKEHHON MHCTPYKLHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYMHBIL;

coOJro/1aTh NMpaBuUiia TEXHUKHU 0€30MACHOCTH MPHU padboTe ¢ 1ab0paTOPHBIM
000py/10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JCWCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX oOnucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, BJIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKUE
IPENOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMI'POMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX
LENEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;



OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MPUMEPaXx)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNW B MOBCETHEBHOM
XKU3HU JJ1 oOecrieyeHus: 0€30MacCHOCTU MPH OO0paIleHuH ¢ MpUOOpamMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKPY KaIOIIEH cpee;

OCYIIECTBISATh MOWUCK WHGOpMAIMu  (HU3UIECKOTO COACp)KAHUS B
WNuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUW M MYTEM CpPaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH  WMH(GOpMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOI;
UCTIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUH HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (pU3MUECKOro  CcoAepXKaHHs, CIPAaBOYHbIE MaTE€pHAIIbI,
pecypcbl ceti IHTepHET, BlageTh npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBIC NMHCHMEHHBICE M KpaTKHE YCTHBIC COOOIICHMUS,
0000mIasi wH(pOpPMAIUIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJlep)KaHUs, B TOM YHCIE MYyOJUYHO NPEACTABISATh PE3yJIbTaThl
IPOEKTHOM WJIM KCCIEeN0BATENbCKON JEATEIbHOCTH, MPU 3TOM IPAMOTHO
UCTIONb30BaTh M3YYCHHBIM TIOHATUWHBIA ammapar Kypca (U3HKH,
COTPOBOXKIATh BBICTYIIJICHHUE MMPE3CHTAIUCH;

OpU BBIMOJHEHUH YYEOHBIX TPOEKTOB U HCCIEIOBAHUN (PU3NUECKUX
IPOLIECCOB pacHpeieiaiTh OOS3aHHOCTH B TPYyMNIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33J]Ja4aMH, CJICIUTh 32 BBIMOJTHCHUEM IUIaHA JCHCTBUHA U
KOpPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JESTEIIbHOCTh TPYIIIIBI, BRICTPaNBaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBUE,
IPOSIBIISS TOTOBHOCTH pa3peiiaTb KOH(IUKTHI.

K xonIy 00yueHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJB30BaTh IOHATHUS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHS, Ae(opmarius
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSAKECTH TBEPAOIO TEJla, PABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajbda, 6eTa- U raMMa-u3IydeHHs,
U30TOIIbI, I€PHASL SHEPTETHKA,;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHENHOE [IBHKEHUE, CBOOOJIHOE
NaJIEHUE TEJ, PABHOMEPHOE JIBXKEHHE 10 OKPY>KHOCTH, B3aUMOJECHCTBUE



T€J, PEAKTUBHOE JIBIDKCHHE, KOJIeOATeIhbHOE ABMKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJIeOaHMsI), PpE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEHMHOE PpACIpPOCTPAHCHHE, OTPAKECHHE W IMPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3siokKEHUE OEJIoro cBeTa B
CHEKTp M CIIOKEHHE CHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
U3ITyYeHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JTAHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SABJICHHHA B
OKpy»KaromeM Mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI M OTJIMBBI, ABIKeHNE TiaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTraHU3MOB, BOCHIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, IlyHAMH, 3XO, IBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHWH, €CTeCTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEUCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUN Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (U3UYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBIICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYUHBI (CpelHsSsI MU MTHOBEHHAs CKOpPOCTb Tejla MpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YyrioBas
CKOPOCTb, CHJIa TPEHHUS, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUS, BEC TeJa, HWMITYJIbC Tejla, HWMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, MOTCHIMAIBbHAS DSHEPTHs Tea,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAas MeXaHU4ecKas DSHeprus,
MEPHOJT U YacTOTa KOJICOAHWH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEeNIh MPEIOMIICHUS CPEbI), TP ONMUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HaueHUS W EAUHMIIBI (PU3UYECKUX BEIMYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNUH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWI, MPUHIUI OTHOCUTENbHOCTH [anuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YUCEI



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBACHATH (M3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpod Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUI,
$uznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THbple 3a7aud (OmMUparoImuecs Ha cucteMy u3  2-3
yYpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3UIECCKHEC
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM M30BITOYHBIE JTaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISi PELICHHS], IPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PpEUIUTh MPU TOMOIIH
($u3NYECKUX METO/OB, HCIOJb3Ysl OMUCAHHE HCCIEIOBAHUS, BBIICIATDH
IpOBEPSIEMOE  TPEIINOJOKEHNE, OICHUBATh MPABHWJIBHOCTh IOPSJIKA
NPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNIbTaThl HAOIOICHUH U OTBITOB;

OPOBOAMUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUS DSHEPTUH, 3aBUCUMOCTb MEpHOAa KOJeOAHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHWH, MPSMOIMHEHHOE paclpOCTPAHEHHUE CBETA,
pa3ioxeHne Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHUsSI TpeaMera B coOuparomieit
JWH3e, HAOIIOJEHUE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OINUCHIBATH XOJ ONBITa M  €ro  Pe3yibTarhl,
(dbopMyIupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUM, OMpEeesiss
CpemHee 3Ha4YeHHE W3MEpsIieMONM BETUYHMHBI ((POKYCHOE pPacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEHUs
(M3MepuTEIHHOTO MPUO0pPa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTHh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHOH CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT IJIUHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yria MaJeHus W yria MpejIoMJIeHHs] OT yria



NaJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOM 3aBUCHMOCTH
¢u3znyecKkux BeIMYMH B BUe TaOMUI] U rpaduKoB, AeIaTh BBIBOJBI IO
pe3yJibTaTaM MCCIEA0BaAHNUS;

IPOBOJNTHh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tejla MpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, XKECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHMYecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojeOaHMM MaTeMaTH4ecKoro U IMPYKMHHOTO MAasiTHUKOB,
onTHYeCKas Cwia coOuparomied JMH3bl, PAJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMUYMHBI U AaHAJIM3UPOBATH ITOJIYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOW MOTPEIIHOCTH U3MEPEHNM;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

pa3inuyuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/IPa;

XapaKTepu30BaTh MPUHIUMBI JCWCTBUS U3YYEHHBIX NpUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHMCAHMUA (B TOM YHUCIE:
CIUJIOMETp, JaTUMKH IIO0JIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJbI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHUYECKHE CXEMBbl IS
MOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOIIEH TNH3E;
OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pPUMEPaX)
IPAKTUYECKOI0 HCIOJIb30BaHUS (PU3MUECKUX 3HAHUKW B IIOBCEIHEBHOU
XKU3HU JJ11 oOecrieyeHus: 0€30MacCHOCTU MPH OOpaIleHUH C MpUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHMSI B OKPYIKAIOILIEHN CpEE;

OCYIIECTBIISATh INOMCK HMHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HAXOAUTh



IYTH OIpPEEIICHUS JTOCTOBEPHOCTH TOTYYCHHOW MH(OPMAIMK HA OCHOBE
UMEIOIINXCS 3HAHUH U JONOJHUTEIBHBIX UCTOYHUKOB;

UCTIOJIB30BATh MPH BBITIOJHEHUN YUEOHBIX 3aJlaHU HAYYIHO-TIOMYJISIPHYIO
auTepatypy  (pU3MUECKOro - coAepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
UHPOpPMALlUM U3 HECKOJIbKUX HMCTOYHUKOB (DU3NYECKOTO COJCpPIKAHMA,
NyOJIMYHO MPEACTABIATH PE3YIbTaThl IPOEKTHOM MITH MCCIEI0BATEIbCKOM
NESITeIbHOCTH, TPU OTOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYEHHBIH
NOHSATUMHBIN ammapar Hu3y4aemoro pasaena (U3MKH U COINpPOBOXKAATH
BBICTYIUICHHE MPE3CHTAUEH C Y4E€TOM OCOOCHHOCTEH ayIUuTOPHH
CBEPCTHHUKOB.
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