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®enepasibHasg padboyas mporpamma o yuyeOHoMmy mnpenmery «Puznka» (0a3oBbId
ypoBeHb) (mpeameTHas o0nacTh «EcTecTBeHHO-HAay4HbIE MpeaMeTh») (Hanee
COOTBETCTBEHHO — Mporpamma 1o ¢usuke, (u3MKa) BKIOYAET MOSICHUTEIbHYIO
3aIlMCKY, CO/IepKaHue O0yUeHUs, INIAaHUPYEMbIe Pe3yIbTaThl OCBOCHHSI TPOrPAMMBI T10
(u3nKe, TEeMaTUYECKOE TUIAHUPOBAHHUE.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢usmke Ha ypoBHE OCHOBHOIO OOIEr0 OOpa30BaHMS COCTaBJICHA
HA OCHOBE IOJIOKEHUW U TpeOOBAHMM K pe3ylibTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBarenbHOM MporpaMmbl, npeacrabieHHbx B DI'OC 000, a takxke
¢ yu€tom (denepanbHOI paboueli mporpaMmbl BociuTanus 1 Kormenim
npenoAaBaHus yueOHOTo npeamera « Dusukay.

Copepxanre mporpaMmbl 1O  (U3MKE HalpaBiIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTU OOYYaIOUIUXCA U OpPraHU3alUI0 U3ydeHUs HUZNKH
Ha JIeATEeNIbHOCTHOM OCcHOBe. B mporpamme mo (u3Mke yYUTBHIBAIOTCS BO3MOKHOCTHU
ydyebHoro mnpenmera B peanusanuu TpedoBanuit PI'OC OOO k mnIaHUPYEMBbIM
JMYHOCTHBIM M METANpeIMETHbIM pe3yJibTaTaM OOy4YeHHs, a TaKKe MEKIPEAMETHbIC
CBSI3M €CTECTBEHHO-HAyUYHBIX YUeOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O OOIIETO
oOpasoBaHws.

[IporpamMma mo gu3MKe ycTaHABIMBAECT paclpeaesieHHe yueOHOro maTepuaia o
rogam oOydeHusi (MO Kiaccam), MpeajgaraeT MPUMEPHYI0 TOCIEA0BaTEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEpPKAHUSA U yd€Te
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOUXCS.

[Iporpamma no gu3suke pa3padoTaHa C 1EJIbI0 OKa3aHUs METOANYECKON ITOMOIIH
YUUTENIO B CO3/IaHUU paboueil mporpaMMBbl 10 y4eOHOMY MPeIMETY.

duszuka SBISIETCS CHCTEMOOOPA3yIOIIUM JJsi €CTECTBEHHO-HAYUYHBIX Y4YEeOHBIX
MPEAMETOB, MOCKOIBbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB U SIBIICHUU,
M3yyaeMbIX XUMHUEU, Ouosioruerd, acTpoHomued u (u3nyeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAY4YHYIO KapTHHY MHUpaA, MPENOCTaBlIseT Haubosee SCHbIE
o0Opasibl MPUMEHEHUS HAyYHOTO METO/a IMO3HaHUS, TO €CTh CcHoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUU O MHUpE.

Onmna w3 THaBHBIX 3a7a4  (DU3MYECKOTO 0O0pa3oBaHHUs B CTPYKType OOLIEro
o0pa3oBaHusi COCTOMUT B (OPMHPOBAHUU ECTECTBEHHO-HAYYHOM TIPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aronuxcs.

Nzyuenne pus3nku Ha 6a30BOM YPOBHE MPEIOIaraeT OBIaICHUE CAEAYIOIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 IPAMOTHOCTb:

HAY4YHO OOBSCHATD SBJICHUS,

OLICHHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

MHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BAaTh HAYYHBIE JOKA3aTEIbCTBA
JUTSI IOJTYY€HHUSI BBIBOJIOBY.
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Lenu nzydyenus: Gpu3MKu HA YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs ONPeIeICHbI
B Konmenmuu npenogaBanus ydeOHOTO mpenvera «Du3uka» B 00pa3oBaTeIbHBIX
opranusauusxPoccuiickon®enepannu,peann3yomnX0CHOBHBIC
o011eo0pa3oBareyibHble  MPOrpaMMbl,  yTBEepKAEHHOW  pemienuem  Komeruu
MunuctepcTBa npocenieHus Poccuiickoit depeparuu (mpotokon ot 3 nexkadbps 2019
r. No [TK-4BH).

Lenu nzyueHus: Gpu3MKM:

npuoOpeTeHre UHTepeca U CTPEMIICHHS 00YUaIOIIMXCSl K HAYYHOMY U3YUYEHUIO
IPUPOIBI, PA3BUTHE UX MHTEIUICKTYATbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

pa3BUTHE MPECTABICHNN 0 HAYYHOM METO/Ie TIO3HAHUS U (HOPMUPOBAHKE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPY KAIOIIUM SBJICHUSIM;

dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHHSI KaK pe3yJIbTaTa U3yUeHHs] OCHOB
CTpOEHUS MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopmupoBaHUE MPEACTABICHUI O Poiu (HU3UKU ISl pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUIA;

pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cdepax Oyayied mnpodeccruoHaaIbHOM
JESITEIbHOCTH, CBA3aHHOM C (DU3MKOM, MOATOTOBKA K AaJIbHEHIIEMY O0yYEHHUIO B 3TOM
HaIpaBJICHUHU.

JlocTukeHne 3TUX eNel MporpaMMsbl o (GU3KMKe Ha yPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHus 00ECEYMBACTCS PEIICHUEM CIICAYIONINX 3a/1ay:

npruoOpeTeHre 3HaHUM O IMCKPETHOM CTPOCHUHU BEILIECTBA, 0 MEXAHUUECKHX,
TEIIOBBIX, JICKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpETEHUE YMEHHHM OMNMUCHIBAaTh W OOBSACHATh (PU3WYECKHUE SBICHUS C
UCITIOJIb30BAaHUEM TOJTyYEHHBIX 3HAHU;

OCBOCHHME METOJIOB pELICHUs MPOCTEUIINX PACUETHBIX 3aJa4 C MCIOJIb30BAHUEM
bU3UYECKUX MOJIEIEH, TBOPUECKUX U MPAKTHKO-OPUECHTUPOBAHHBIX 337124,

pa3BUTHE YMEHHMA HAOIIOIATh TPHUPOIAHBIC SBJICHHUS ¥ BBIMOIHATH OIBITHI,
nabopaTtopHble pabOThl M 3KCIEPUMEHTAIBHBIE HCCIEIOBAaHUS C HUCIOJIB30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

ocBoeHue MpUEMOB paboThl ¢ HHGopMalueil pU3NIecKoro coaepKaHusi, BKIOUas
nHOOPMAITMI0O O COBPEMEHHBIX JOCTHXKEHUSX (DU3MKH, aHAIM3 M KPUTHUECKOE
OLICHUBaHKE WH(OPMALINK;

3HaKOMCTBO cO cdepaMu NpOPECCHOHATBHON NI€ATEIbHOCTH, CBSI3aHHBIMU
¢ (pu3uKOiA, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JOCTHKEHUIX
(bu3nYeCcKol HayKH.

Ha wusydenue ¢usuku (6a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETro
obpaszoBanus otBoauTCcs 238 wacoB: B 7 kiacce — 68 yacoB (2 ywaca B HEACIIO),
B 8 Kitacce — 68 JacoB (2 waca B Heneno), B 9 kinacce — 102 gaca (3 gaca B HEJEIIO).

[Ipensiaraemelii B mporpaMmMme o (pU3MKe nepeyeHb J1ad0paTopHbIX pabOT U ONBITOB
HOCUT PEKOMEHIATEeNIbHBI  XapakTep, YyYWTeNIb JeJaeT BBIOOp MPOBEICHUS
7abopaTopHBIX pPabOT W OMBITOB C YyYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEH
0o0ydJaronmxcsi, CIHUCKa SKCIEPUMEHTANIBHBIX 3aJaHuil, MpeyiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.
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COJEPKAHUE OBYUYEHUA
7 KJIACC
Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOLIEr0 MUpPa
@duszuka — Hayka O mpupone. SBimeHunsa npuponsl. Dusmyeckue sSBICHUS:

MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznueckue BenuuuHbl. 3mepenue pusndeckux BemnunH. Pu3zndeckre mpruoophl.
[TorpemHocTs U3MepeHU MexXyHapoIHasl CUCTEMA €IUHMULI.

Kak ¢usuka w Jgpyrue  eCTeCTBEHHBbICE HAYKH  HM3yYalOT  MPUPOIY.
EcTecTBeHHO-HayuHBI METOJ TIO3HAHUS: HAOMIOACHUE, ITOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHHUE THUIIOTE3, SKCHEPUMEHT I10 IPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmroaemMoro sipieHus. Onucanne GU3NIECKUX SBICHUHN C TTIOMOIIBIO MO/JIETIEH.

Llemoncmpayuu
MexaHnueckue, TEMI0BbIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.
dusnveckre mMpuOOPsI U MPOIEypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.

Jlabopamophvie pabomvi u onvimol

OrnpeneneHre UEHbl IeeHUs MIKalbl U3MEPUTENIBHOIO MPUOOpa.

N3mepenne paccTosHUM.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenre pa3MepoB MajbIX TEJ.

N3mepenue temreparypsl NpU MOMOIIM KUAKOCTHOTO TEPMOMETpPA W JATYMKA
TEMIEPATYPHI.

IIpoBeneHne ucciieqOBaHMs MO NPOBEPKE TMIOTE3bl: JAaJbHOCTh MOJIETA MIAPUKA,
MyIIEHHOT'O0 TOPU30HTAIBHO, TEM 0O0JIbIIIe, YeM OO0JIBIIIE BHICOTA ITyCKa.

Pa3znean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBa

CrtpoeHue BenlecTBa: aToOMbl U MOJIEKYJIbI, KX pa3Mepbl. ONbIThI, 10Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIECTBA.

JIBikenne yactull BemiectBa. CBsI3b  CKOPOCTU — JIBUKEHHUSI YacTUI[ C
TeMmriepaTtypoil. bpoyHoBckoe maBmwkenue, mauddysus. BzammonelicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, XKUIAKOCTEM M TBEPIBIX
(KpucTamm4ecknx) Tell. B3auMocBs3b MEXKIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSIX W WX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Llemoncmpayuu

Ha6nronenue 6poyHOBCKOTO ABUKCHHUS.

Habmonenue nuddysumn.

HaGmonenue siBineHnid, O0BSICHSIIONINXCS MPUTHKEHUEM WA OTTATKUBAHUEM
YaCTHI] BEIIECTRA.
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Jlabopamopmvie pabomusl u onvimel
OrneHka mraMeTpa aToMa METOJIOM PSIOB (C UCTIONB30BaHueM GoTorpaduii).
OnbITH 10 HAOTIOCHHUIO TETJIOBOTO PACIIMPEHHMSI TA30B.
OnbITHI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOIeCTBHE TeJl
Mexannueckoe aBuxkeHue. PaBHoMepHOE U HepaBHOMEpPHOE JIBH>KeHUE. CKOPOCTh.
Cpennsisi CKOPOCTb ITPU HEPABHOMEPHOM JIBH>)KEHHUH. Pacuér myTH 1 BpeMeHU JBUKEHUS.
SBnenue nnepuuu. 3aKoH HHEpHUKU. B3anmoaencTBre Tell Kak NpUYrMHa U3MEHEHUS
CKOpOCTH ABMXEHUS Tesl. Macca kak Mepa nHepTHocTU Tena. [ImoTHOCTh BelecTsa.
CBs13b IJIOTHOCTHU € KOJTMYECTBOM MOJIEKYJI B €IMHUIIC 00bEMA BEIIEeCTBA.

Cuita Kak XapakTepHCTHKA B3anumoaencTBus ten. Cuna ynpyroctu u 3akoH ['yka.
N3MepeHue cuibpl ¢ NOMOIIBIO THUHAMOMETpPA. SIBIICHUE TIATOTEHUS U CUJA TSIKECTH.
Cuna T1spkecTH Ha Jpyrux 1iaHerax. Bec tema. HeecomocTs. CroxkeHue cui,
HaIlpaBJIEHHBIX MO OAHON mnpsMoil. PaBHonelcTByromas cui. Cuna tpenusa. TpeHue
CKOJIBKEHHUS U TPEHUE MOKOsA. TpeHue B IpUpoI€ U TEXHUKE.

Jlemoncmpayuu
Habmnronenne MexaHn4ecKoro ABMYKEHUS Tela.
N3mepenne CKkopoCTH MPSAMOJIMHEUHOTO JBUKEHHUS.
HabGnronenue siBneHus HHEPITUN.
Habmronenue nsMeHeHust CKOpOCTH MPU B3aUMOJICCTBUM TEJL.
CpaBHeHUE Macc 10 B3aUMOACHCTBHUIO TET.
CiioxeHue CUJl, HapaBJICHHBIX 10 OJTHOW MPSIMOM.

Jlabopamophvie pabomvi u onvimol

OnpeneneHne CKOPOCTH pAaBHOMEPHOTO IBUKEHUS (IIapUKa B )KUJIKOCTH, MOJAEIN
3IIEKTPUYECKOTO aBTOMOOWIISI U TaK Jaliee).

Omnpenenenue cpeaHen CKOPOCTH CKOJIBKEHUSI OpyCKa WM IIapHKa M0 HAKIOHHOU
IJIOCKOCTH.

Omnpenenenne I0THOCTH TBEPAOIO TeNa.

OnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTshkeHUs (nedopmannn) mpyKUHbI
OT IIPUJIIOKEHHOW CUJIBI.

OmnBITHI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHHS OT Beca Tella
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEH 1 ra3oB

Hasnenne. CriocoObl yMEHBIIEHUS U YBEIWYEHHUs JaBieHUd. JlaBieHue rasa.
3aBUCHUMOCTH JaBJICHUA raza oT o0bEma, TemnepaTypsl. [lepenaya naBnenus TBEPALIMU
TeJlaMH, JKMIKOCTAMM M rasamu. 3akoH Ilackams. I[IHeBmMaTmyeckne MallvHBI.
3aBUCHUMOCTh JIaBJICHHUS KUAKOCTH OT DiIyOuHbl. [mapocTtaTmdyeckuil mapamokxc.
Coobmaromuecs cocyasl. I 'napaBinyeckue MEXaHU3MBI.

AtMochepa 3emum u armochepHoe AaBieHue. I[IpUYMHBI CyLIECTBOBAHMS
BO3y1IHOW 000104Kku 3emiu. OnbiT Toppuuennu. M3mepenune arMmochepHoro
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JABJIEHUS. 3aBUCUMOCTh aTMOC(HEpPHOTO [aBJIEHUS] OT BBICOTHI HaJ YPOBHEM MOpPA.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro 1aBJICHHUS.

JlelicTBUE KMIKOCTH M ra3a Ha IIOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Llemoncmpayuu

3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEpPaTyphl.

[lepenaya gaBiIeHUs ) KUIKOCTHIO U Ta30M.

Coobmatromuecs CoCyIbl.

I'mppaBnuaecknii mpecc.

[IposiBeHne neicTBUs aTMOC(PEPHOTO JABICHUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHOW YacTHU Tela U
MJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIKMBAOUIEN CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

YcinoBue 11aBaHUS TEJ: ILUIABaHUE WU IOTPY>KCHUC TCJI B 3aBUCHMOCTH OT
COOTHOIIICHMS IJIOTHOCTEH TeJla U KHUIKOCTH.

Jlabopamophvie pabomvi u onvimol

HccnenoBaHue 3aBUCHUMOCTH Beca Tela B BOAE OT 00bEMa MHOTrpyKEHHON
B KUJKOCTb YaCTH Tela.

OmnpeneneHre BBITAJIKABAKOLICH CHWIBI, JEHCTBYIOLIEH Ha TEJO, MOIpYyKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBHCUMOCTH BBITAJIKHUBAIOIIEHM CHJIBI, JCHUCTBYIOLIEM HA TEJO
B KAJIKOCTH, OT MACChI TEJIA.

OmnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH
Ha TEJIO B JKUJIKOCTH, OT 00bEMA MOTPY>KEHHOM B KUAKOCTh YACTH TeJa U OT TUIOTHOCTH
KUIKOCTH.

KoncTpynpoBanue apeomerpa MM KOHCTPYHPOBAHME JIOJKH M OIpENEIeHUE €€
rpy30I0AbEMHOCTHU.

Paznen S. Pabora u MOIIHOCTH. JHEPIUst

Mexannueckas paboTa. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pblyar, O0JI0K, HaKJIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecuUs
peiuara. [IpuMeHeHue mnpaBuiia paBHOBECHsS pbluara K OJIOKY. «30J0TO€ TMPaBUIIO»
mexanuku. KITJ] mpocTeix Mmexanu3moB. [IpocTeie MexaHu3Mbl B OBITY U TEXHHUKE.

Mexanunueckas s>Heprus. Kunerudeckas u nmoTeHuuManbHas sHeprud. lIpeBpaiienue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUHU B IPYroi. 3aKOH COXpPaHEHUs SJHEPTUU B MEXAHUKE.

Llemoncmpayuu
[TpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabombi u onvimol

Omnpenenenne pabOThl CWJIBI TPEHHUS TPH PABHOMEPHOM JIBIDKCHUHU TeJja
110 TOPU30HTAIEHON TTOBEPXHOCTH.

HccnenoBanue ycaoBuil paBHOBECHS phIyara.



®enepanpHas padouas mporpamma | dusuka. 7-9 knaccel (6a30BbI yPOBEHB)

N3amepenune KIIJ[ HakIIOHHOM TIJIOCKOCTH.
N3ydenune 3aKkoHa COXpaHEHUS] MEXaHUUYECKON YHEPTUH.

8 KUIACC

Pa3nea 6. TensioBbIe ABJIEHUSA

OCHOBHBI€E MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS BEILIECTBA.
Macca u pazMepbl aTOMOB U MOJIeKYA. ONBITHI, TOATBEPAKAAIOIINE OCHOBHbIC
MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Monenun  TBEPIOTO, IKHAKOTO M  Ta3000pa3HOrO  COCTOSIHMM — BEIIECTBA.
Kpuctamnnueckue u amopduoie Tena. OObsSCHEHHE CBOMCTB Tra3oB, JKHIKOCTEH H
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUW MOJEKYISIPHO-KUHETHYECKOW  TEOpPHH.
CMaurBaHKe U KanWUIIpHBIE sBIEHUS. TermioBoe pacliupeHue 1 CKaTue.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YACTHULL.
Buytpennsis sueprus. CriocoObl U3MEHEHHSI BHYTPEHHEW 3HEpPruu: Teruionepeaada u
coBepuieHre paboThl. Buasl Temomepegaud: TEIUIONPOBOAHOCTb, KOHBEKIIHS,
U3JIyYEHUE.

KonuyectBo TemioTel. YaenbHas TEMJIOEMKOCTh BeElIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHUE TersioBoro Oananca. [InaBneHue U oTBepieBaHue
KPUCTAIUTMYECKUX BELIECTB. YelbHas TemioTa ruaBieHus. llapooOpasoBanue u
koHneHcanus. Mcnapenme. Kunenme. VYnpenbHas Termsora mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TABJICHHUS.

BrnaxHnocTts Bo3yXa.

DHeprus TOIIMBA. Y AeNbHAas TEIIOTa CrOPaHUs.

[Tpunummne! padots! TernoBsix Asuraresneit KI1J[ remnosoro nsurarens. Temnossie
JBUTATEIIN U 3alIUTa OKPYKAKOLIENH CPELBI.

3aKOH COXpaHEHUs U NPEBPALLEHUS SHEPTUH B TEILIOBBIX ITPOLIECCAX.

Llemoncmpayuu
Habnronenue 6poyHOBCKOTO JBHKECHHUS.
Habmonenue nuddysumn.
HaOnronenue siBeHn CMauyMBaHUS U KaNMWUIAPHBIX SIBIICHUM.
HaGnronenue TerioBoro pacimpeHust Tedl.
W3menenune naBieHus ra3a npu M3MEHEHUU 00bEMa U HATPEBAHUH HIIN
OXJIAXKICHUH.
[IpaBuna n3aMepeHus TeMIepaTyphbl.
Buae! Termonepenayn.
OxJtaxaeHue Ipu COBEPIIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHur paboThl BHEIITHUMU CHUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IUYHbIX BEIIECTB.
HabGmronenue kumnenus.
Ha6nronenue nocTossHCTBa TeMITepaTyphl PH TIABJICHUH.
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Moenu TeIUI0OBBIX IBUTATEIICH.

Jlabopamophwvie pabomoi u onvimol

OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI IO BRIPAUIMBAHUIO KPUCTAIIOB TOBAPEHHOW COJIM UJIM caxapa.

OnbIThI 10 HAOTIOACHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, JKUIKOCTEH U TBEPIBIX
TelJl.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE MITTPHIIA.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD JaBIICHUS BO3yXa OT €ro 00béma u
HarpeBaHMs WIM OXJIaXICHUS.

[IpoBepka runore3sbl TMHEHHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Hab6nronenue n3MeHeHusi BHyTpEHHEN SHEPTUu Teja B pe3yJibTaTe Terionepeaadn
U paOOThl BHEIIIHUX CHJI.

HccnenoBanue siBIEHUS TEMIOOOMEHA MPY CMEIIMBAHUU XOJIOIHOM U TOpsiuei
BOJIBL.

OnpeneneHre KOJIUMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEIIOOOMEHe
C HarpeThIM METAINIMYECKUM HUINHAPOM. OnpeneneHue

YIEIIbHOU TEINIOEMKOCTH BelecTra. Mccnenoanue

npouecca ucrapenus. OnpeneneHre OTHOCUTEIbHON

BJIQXKHOCTHU BO31yXa. Orpeaenenne yieapHou

TEIJIOTHI TUIABJICHHUS JIBJA.

Paznen 7. DiaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI

Onextpu3anus Ted. J(Ba poaa sIeKTpUYEcKHUX 3apanoB. B3ammopneictBue
3apsoKeHHbIX Tesl. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aMMOJICUCTBHS 3apsKEHHBIX
T€J OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIAMH).

Onektpuueckoe mnone. Hanpssk€HHOCTh  diekTpuyeckoro mouist.  [IpuHuun
CYNEPIIO3UIINH STEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. OJIEMEHTapHbIM SIEKTPUUECKUN 3apsii.
Crpoenue atoma. [TpoBOAHUKHM M AUANEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsja.

DNEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTro Toka. MICTOUHHUKH
NOCTOSIHHOTO TOKa. JIEHCTBUSA 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,
MarHUTHOE). DJIEKTPUYECKUNA TOK B JKUJKOCTSAX M ras3ax.

Dnektpuueckas uenb. Cuna Toka. DiekTpudeckoe HanpsbkeHue. ConpoTUBIIEHUE
MPOBOJHUKA. YIEJIbHOE COINPOTHUBIICHHE BeniecTBa. 3akoH OMa i y4yacTka Iemu.
[TocnenoBaTenpHOE M NApaAJUIEIIBHOE COETUHEHUE TPOBOHUKOB.

PaboTa 1 MOIIHOCTE 3J€KTpUUecKoro Toka. 3akoH J[xoyns—JleHma. DnexkTpruueckue
LENU U NOTPEOUTEINHN IEKTPUUECKON sHepruu B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHble MarHuThl. B3anmoAelcTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe
nosie. MarauTHoe noJie 3eMJIM U €ro 3HaueHue JJ1s Ku3HU Ha 3emuie. OnbIT DpcTesa.
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MarauTHoe ToJe 3JIEKTPUUECKOro Toka. [IpuMeHeHHe 3JIE€KTPOMAarHUTOB B TEXHHKE.
JlelicTBME MarHUTHOTO MOJsl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb MOCTOSHHOTO
Toka. KcCronap30BaHME SICKTPOABUTATENIE B TEXHUYECKUMX YCTPOMCTBAX M Ha
TPaHCHIIOPTE.

Onbitel @apanes. SBiaeHHe 3IEKTpOMarHUTHOW WHAYKUMHU. [IpaBuno Jlenia.
Onextporenepatop. CrmocoObl MOMYYSHUS JIEKTPUUECKOW SHEPTUU. DIEKTPOCTAHITUU
Ha BO30OHOBJIIEMBIX NICTOYHHUKAX SHEPTHUH.

Llemoncmpayuu
DneKTpU3aius Tel.
JIBa poJia 3NEKTPUUYECKUX 3apsSA0B U B3aUMOJCUCTBUE 3aPKEHHBIX TEII.
Y CTpOMCTBO U AEUCTBUE IIEKTPOCKOIIA.
DIIEKTpOCTATUYECKAsE MHAYKIIUS.
3aKOH COXpAaHEHUS AJIEKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKY U JUBJIEKTPUKH.
MoaenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJISL.
M cTOYHUKH ITOCTOSIHHOTO TOKA.
JIlencTBUs NEKTPUUYECKOTO TOKA.
DJIEKTPUUECKHUM TOK B )KUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune cuibl TOKa aMIEPMETPOM.
N3mepenune 3eKTpuuecKoro HapsKeHUs: BOJIbTMETPOM.
Peocrar u MarasuH conpoTHBIEHUM.
B3aunMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.
MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOJHOCOB MATHUTA.
MoenupoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MArHUTOB.
OmneIT Opcrena.
MarauTHoe 1oJjie Toka. DJIeKTPOMArHUT.
JleliCTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb MOCTOSIHHOTO TOKA.
UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.
Onbitel Dapanes.
3aBUCHUMOCTh HaIpaBJIeHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOSHUKHOBEHHUSI.
DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamophvie pabombi u onvimol
OnbITHI 10 HAOTIOACHUIO SJIEKTPU3AIUH Tl HHIYKIMEH U PU CONTPUKOCHOBEHHUH.
UccnenoBanne neiCTBUS SIEKTPUUECKOTO MO HA MPOBOJTHUKHU U TUAJICKTPUKH.
COopka 1 mpoBepKa pabOTHI IIEKTPUUECKOMN MU TOCTOSTHHOTO TOKA.
V3mepeHne u peryJmpoBaHme CUJIbI TOKA.
W3mepenue u perympoBaHie HAMPSHKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, WAYIIETO Yepe3 Pe3uCTop, OT
COTIPOTHBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOpE.
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OnbITel, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb JJEKTPUUYECKOIO CONPOTHUBIIECHUS
MIPOBOJAHUKA OT €ro JIJIMHBI, IUIOIIAIN TONIEPEYHOTO CEYEHUS U MaTepuaa.

IIpoBepka npaBuia CI0KEHUS HANPSIKEHUM IIPU ITOCIEA0BATEIBHOM COEAUHEHUH
JBYX PE3UCTOPOB.

IIpoBepka npasuia A1t CUIIBI TOKA IPU MMAPAIIIETBHOM COEAUHEHUH PE3UCTOPOB.

Omnpenenenre padbOThI IEKTPUUYECKOTO TOKA, MAYLIETO Yepe3 pe3UCTOp.

OmnpeneneHre MOIHOCTH JIEKTPUYECKOrO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JaMIIOUKY,
OT HAIPsKEHUs Ha HEH.

Omnpenenenne KIIJ[ HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MarHUTOB.

N3yueHne MarHuTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX 00bEIMHEHUU U
pa3aciCeHUHN.

Hccnenoanne neiCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneITBl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTb CHJIBI B3aUMOJAECMCTBUS KaTyIIKU
C TOKOM M MarHuTa OT CHJIbl TOKA M HaIlPABJIEHUS TOKA B KATYIIIKE.

W3ydenue aeiicTBUSI MArHUTHOTO MOJISI HA TPOBOAHUK C TOKOM.

KoHcTpynpoBanue u uzyueHue paboThl 3JEKTPOABUTATENS.

N3amepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.

OnbITI IO UCCIEIOBAHUIO SIBJIEHUS SJEKTPOMATHUTHOW HHAYKIUU: UCCIIEI0BAHUE
W3MEHEHUI 3HaYEHUs U HAIIPaBJIEHU HHAYKIMOHHOTO TOKA.

9 KUIIACC

Pa3znea 8. Mexanuyeckue siBJ1eHUsA

Mexannueckoe  nBuxkeHue. MarepuanbHas — Touka.  Cucrema  orcuéra.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOI'O  JIBI)KEHHsS. PaBHOMEpHOE  NIPSIMOJIMHEWHOE
nerkeHne. HepaBHomepHOoe mnpsMonuHeiHoe [BHKeHHE. CpenHss W MIHOBEHHas
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBHKECHUH.

Yckopenune. PaBHoyckopeHHOE npsiMonHeiHOe BrxeHre. CBOOOIHOE MaieHHe.
OmnbiTel ["anunes.

PaBHOoMepHOE nBMXKEHME IO OKpyKHOocTh. llepmoxm m dactora oOpauieHws.
JIunenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

IlepBoiii 3akoH Hprorona. Bropou 3akon Hserotona. Tperui 3axkoH HproTona.
[TpyHIMI CyNepIIO3ULIUA CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHsA: cHla TPEHHUs CKOJIBXCHHS, CHJIA
TPEHUS NIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOIHOTO MaJACHHUS.
JIBrxenue mnadet Bokpyr CousHua. IlepBas kocMuueckast ckopocTs. HeBecomocTh u
HepPErpy3KHU.

11
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PaBHoBecue wmaTepuanbHON TOUKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT culibl. LIeHTp TsikecTu.

Nmnynsc Tema. W3meHnenue wummynbca. Mmmnyibe cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE NBUKEHHE.

Mexannyeckas pabota ¥ MOLUTHOCTh. PaboTa cui TsbkecT, ynpyroctu, Tperust. CBsizb
sHepruu u paboTsl. [loTeHanbHas 3Heprus Tena, MOAHITOr0 HaJl TOBEPXHOCTHIO 3EMJTH.
[lorennumanbHass SHeprus Cxarou npyxkuHbl. KuHeTtmueckas osHeprus. Teopema o
KMHETHUYECKON PHEPIUU. 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPTHH.

Llemoncmpayuu

Habmoienne MexaHn4eckoro JBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.

CpaBHeHHE MyTeil U TPAeKTOPHUI IBHKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTENIbHO
pa3HbIX TeJI OTCUETA.

H3mepeHne CKOpOCTH U yCKOPEHUS IPSIMOJIMHEHHOTO IBUKCHHUS.

HccrnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JBUYKECHUSI.

Habmroienne ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habmonenne MexaHM4YeCKHUX SIBICHHUM, TNPOUCXOIAIIMX B CHCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBWKEHMU OTHOCUTENBHO KaOuHeTa
1076370978

3aBUCUMOCTh YCKOPEHUS Tejla OT MacChl TeJla U ACWCTBYIOIIEH Ha HETO CUJIBI.

Habmtoienue paBeHcTBa CUII IPU B3aUMOICUCTBUU TEJI.

H3menenue Beca Tena Ipu yCKOPEHHOM JIBUKEHUH.

[lepenaya ummynbca mpu B3aUMOJEHCTBUH TETI.

[TpeoOpazoBaHus F3HEPTUN TPU B3aUMOJICHCTBUU TET.

CoxpaHeHue UMITyJIbCa MPH HEYNIPYTOM B3aUMOICHCTBHH.

CoxpaHeHHe UMITYJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

Ha6nronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHue MEXaHUYEeCKOW SHEPTUU MPU CBOOOIHOM IMaICHHH.

CoxpaHeHHE MEXaHWYECKOW OJHEPrMM MNpU JBUKEHUH Tella MOJA JACWCTBUEM
IPYKHUHBI.

Jlabopamophvie pabomvi u onvimol

KoHncTpyupoBanue TpakTa i pa3roHa 1 JajdbHEHIIero paBHOMEPHOTO JIBUKCHHS
IIapyKa WA TEJEKKH.

Ompenenenre CpeHe CKOPOCTH CKOJBKEHUSI OpyCKa WM JBMIKEHUS IIapuKa 1Mo
HAKJIOHHOM IIOCKOCTH.

Omnpenenenre yCKOPEHUs Tela MPH PaBHOYCKOPESHHOM JBM)XCHHUH IO HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JBM)KCHUU
0e3 HauaIbHON CKOPOCTH.

[IpoBepka THIIOTE3bI: €CIIM TPU PABHOYCKOPECHHOM JBIDKEHHUH 0O€3 HadaabHOU
CKOPOCTH TYTH OTHOCSTCS KaK psAd HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHU OJMHAKOBHI.
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I/ICCHC,Z[OBaHI/IC 3aBUCUMOCTHU CHJIbl TPCHUSA CKOJBbXCHHUA OT CHJIBI HOPMAJIbHOI'O
JAaBJICHUA.

Omnpenenenre kKodhPuUITEHTa TPEHUS CKOJBKEHUS.

OmnpenencHue KECTKOCTH MPYKUHBI.

Onpenenenne pabOThI CHIIBI TPEHUS IPH PABHOMEPHOM JIBIDKEHUHU TeJa II0
TOPU30HTAILHOM TOBEPXHOCTH.

OmnpenencHue pabOThI CHIIBI YIIPYTOCTH MPH MOIBEME TPy3a C HMCIOJIb30BAHHUEM
HETIOJIBHYKHOTO U TIOJIBHYKHOTO OJIOKOB.

W3ydenue 3aKoHa COXpaHCHUS YHEPTHUU.

Pa3znen 9. Mexann4yeckue Koj1e0aHUsI U BOJIHbBI

Konebarenbnoe nBmwkenue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHM: MEpHO,
4acToTa, aMIuIMTyAa. MareMatudecknid W NPYKUHHBIM MasTHHUKU. IIpeBpaienwue
HHEPTUU MPH KOJIeOaATEILHOM JIBHXKCHHH.

3aryxatomue konebanus. BeiHykneHHsie konebanus. Pesonanc. Mexanndeckue
BOJIHBbI. CBOMCTBa MEXaHMYECKHX BOJIH. [IpoonbHbIE M monepeyHble BOJHBIL. JlnnHa
BOJIHBI U CKOPOCTb €€ pacIpOCTpaHeHus. MexaHuyecKue BOJIHBI B TBEPAOM TeEIE,
CECMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHA. OTpaxkeHue 3Byka. MHPpa3Byk u
yJIbTPa3BYK.

Llemoncmpayuu
Ha6nronenue xonebanuii Te MO ASHCTBUEM CHUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOnronenue BoIHYXIC€HHBIX KOJIEOaHHUM M pe30HaHCA.
Pacnpoctpanenue npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).
Habmntonenue 3aBUCMMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.
AKyCTUYECKUMN PE30OHAHC.

Jlabopamopmvie pabomusl u onvimel

Omnpenenenne 4acTOTHl U Mepro/ia KoIeOaH! MaTeMaTHIeCKOTo MasTHUKA.

Omnpenenenre 4acTOThl U Meproia KoueOaHuil MPyKUHHOTO MasiTHUKA

HccrienoBanue 3aBUCUMOCTH TIEpUOJIa KOJIeOaHMii MTOIBEIIICHHOTO K HUTH Tpy3a
OT JUTMHBI HATH.

HccrenoBanue 3aBUCUMOCTH TIEpUOJIa KOJIEOAHH MTPYKHHHOTO MasiTHAKA OT
MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH MEepHOJia KOoJIeOaHHid rpy3a, IOBEIICHHOTO K HUTH, OT
Macchl Tpy3a.

OMnbITHI, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh NIEPHOJIAa KOJIEOAHUM NPy KUHHOTO
MasiTHUKA OT MacChl IPy3a U KECTKOCTU MPYKUHBI.

H3mepenne yckopeHus: CBOOOHOTO TaIeHHS.

Paznen 10. DiieKTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJTHbBI
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DNeKTpOMarHuTHOE oJIe. DneKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
JIEKTPOMAarHuTHeIX BoOJIH. [llkama snekTpomMarHUTHBIX BOJH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

DneKkTpoMaruuTHas npupoaa ceera. CkopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

Jlabopamopmvie pabomusl u onvimel
W3ydeHre CBONCTB 3JIEKTPOMArHUTHBIX BOJTH C MTOMOIILI0 MOOMIBHOTO TenedoHa.

Pa3nea 11. CBeToBbIe ABJI€HUA

JIlyueBas mognenb cera. Mcrtounuku cera. IIpsAmosiMHENHHOE pacnpoCTpaHEHUE
ceera. 3armenusi Connua u Jlynsl. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTpa’KEHUS CBETA.

[Ipenomnenue cBera. 3akoH IpesioMiieHHs cBeTa. [1o1HOe BHyTpEeHHEe OTpa)KeHHE
cBera. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonx nmydeit B nuH3e. Ontuueckas cucrema Qoroamnmnapara, MUKPOCKOIIA U
Teneckomna. ['na3 kak ontuueckas cuctemMa. bam3opyKkocTh B TallbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiTel HetoToHA. ClioXeHue CreKTpaabHbIX
uBeTOB. /lucnepcus cera.

Llemoncmpayuu
IIpssMonMHEHOE pacIpOCTPaHEHHE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenue n300paXkeHNH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomienue cBera.
Onrtuueckuii CBETOBO.
Xox myueit B coOMparolei JInH3e.
XoJ JIyder B paCCEUBAIOLIECH JIMH3E.
[Torydenue n300paxeHnii ¢ TOMOIIIBIO JINH3.
[Ipunuun aeiictBus horoanmnapara, MUKpOCKOIA U TEJIECKOMA.
Monens riasa.
Paznoxenue 6eoro cBeTa B CIEeKTp.
[Tonyuenue 6eoro cBeTa Mpu CIIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamophvie pabomvi u onvimol
HccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUSI CBETOBOTO JIy4a OT yTJia aJcHHUS.
N3ydenne xapakKTepUCTHK N300pakeHUs MpeIMeTa B TUIOCKOM 3epKaie.
HccnenoBanue 3aBUCMMOCTH YTJ1a MPEIOMIICHHUSI CBETOBOTO JIy4a OT yTJia MajeHHsI
Ha TPAHUIIEC «BO3TyX—CTEKIION.
[Tonyuenue n300pakeHU C TOMOIIBI0 COOMPAFOIICH JTNH3HI.
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Omnpenenenre (HOKYCHOTO PACCTOSIHHSI i ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3HI.

OMnBITHI TTO Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKT.

OnBITH 10 BOCTIPUSATHUIO [BETA TIPEIMETOB MPHU MUX HAOIOICHUU Yepe3 1[BETOBBIC
(GUIBTPHI.

Pa3nen 12. KBanToBbIe AIBJIeHUSA

Onsitel Pesepdopna u mnanerapHas mojenbs atoMa. Mogens aroma bopa.
HcnyckaHue u nornioueHre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PagnoaktuBHOCTB. Anb(da-, OeTa- 1 raMMma-uznyudeHus. CTpoeHrne aTOMHOTIO sipa.
Hyxnonnas monens aromHoro siapa. M3oronsl. PagnoaktuBHeie npespamenus. [lepuon
IoJIypacnaaa aTOMHBIX sJEp.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apslOBOIO M MacCOBOIO YHCEN.
OHeprus CBA3M aTOMHBIX sAnep. CBA3b Macchl U SHEpPrud. Peaknuu cuHTEe3a U IejIeHus
anep. Mcrounuku sHeprun CosHLA U 3BE3].

Slnepnas osHepretuka. JIeMCTBHS pPAJUOAKTHBHBIX W3JIyYEHHH HaA JKUBBIE
OpraHU3MBl.

Jlemoncmpayuu
CrexTpbl U3Ty4eHUS U MOTJIOLIEHUS.
CnexTphl pa3auvHbIX Ta30B.
CnekTtp BoJOpO/JIA.
Habmonenue TpekoB B kamepe Bunbcona.
Pabora cuérunka HOHU3UPYIOIMIUX U3ITYUYECHUM.
Peructpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopmvie pabomusl u onvimel

Habmroienre CrIoNHbIX U JIMHEHYAThIX CIIEKTPOB U3JTYYCHHUS.

HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUU YaCTHUIBI IO TOPMO3HOMY ITyTH (TI0
dotorpadusam).

N3mepenune paanoakTUBHOTO (OHA.

IToBTOPUTEIBHO0-00001IAKOIIMIT MOAYIb

[ToBTOpPUTENBHO-0000IIAIOIINKA MOIYJIb TpPEJHA3HAYEH JUIsl CUCTEMaTH3aluu U
0000111eHNsT TPEIMETHOTO COJEPKAHUS U ONbITA JAEATEIBHOCTH, MPUOOPETEHHOTO MPH
U3YYCHHH BCEro Kypca (u3uKM, a TakkKe IS TOATOTOBKM K OCHOBHOMY
TOCYJapCTBEHHOMY JK3aMeHy M0 (u3MKe s OOyYaromuXcs, BBIOPABIIMX 3TOT
y4EOHBIN MpEIMET.

[Ipy u3ydyeHMH NOAHHOTO MOJYJS PEAIHU3YIOTCA M CHCTEMAaTU3UPYIOTCS BUIbI
TIeSITEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIEYNBACTCS TOCTIKEHUE TIPEIMETHBIX U
MeTaIpeIMETHBIX TJTAHUPYEMBIX pe3yJIbTaToB oOyueHus, dbopmupyercs
€CTECTBEHHO-HAy4YHass TPaMOTHOCTb: OCBOEHHE HAay4YHBIX METOJOB HCCIEAOBAHUSA
SIBIICHUW TIPUPOJIBI ¥ TEXHUKH, OBJIaJICHUE YMEHUSIMHU OOBSACHATH PU3NUYCCKUE SBICHHUS,
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NPUMEHSSL TOJIyYEHHBIE 3HAHMS, pelaTh 3aJadyd, B TOM 4YHUCJIE Ka4E€CTBEHHBIE H
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBEHO AEATEIBbHOCTHBIM XapakTep NaHHOIO paszlena peaausyercs 3a
c4€T TOro, YTO O0YUAIOIIMECS BHIMOIHSIIOT 33aHNsI, B KOTOPHIX UM MPEJIaracTcs:

HA OCHOBE TOJyYEHHBIX 3HAHUHM pacro3HaBaTh U HAYYHO OOBSACHATH (hU3HUECKUE
SBJICHUS B OKPY’KAIOIIEH TPUPOJIE U ITOBCETHEBHOM KU3HMU;

UCIIOJIb30BaTh Hay4YHbIE METOJbl HCCIENOBaHMsS (PU3UUECKHUX SIBJICHHUMA, B TOM
YHUCIIe 151 IPOBEPKH TMITOTE3 U MOJYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAay4yHbIE OCHOBbI HaubOojee BaKHBIX JOCTHXKEHUH COBPEMEHHBIX
TE€XHOJIOTUWA, HAlpUMEp, NPAKTHUYECKOTO UCIIOIb30BaHUS PAa3JIMYHbIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IMPEBPAILICHHS W COXPAHEHUS BCEX M3BECTHBIX BHJIOB
DHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBLI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHU

N3yuenue (u3uku Ha ypoBHE OCHOBHOTO OOIEro oOpa3oBaHUsl HANpaBieHO Ha
TOCTIKCHHE JIMYHOCTHBIX, METANpEeIMETHBIX U TPEIMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJBbBTATBI

B pesynbrare u3ydeHuss GU3MKM Ha YPOBHE OCHOBHOTO OOILEro OOpa3oBaHMs
y oOyuarorerocs OyayT coOpMHPOBAHBI CIETYFONINE TUIYHOCTHBIC PE3yJIbTaThl B YACTH:

1) naTpHMOTHYECKOT0 BOCTIUTAHUSA:

IIPOSIBJICHUE UHTEPECA K NUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
busznuecKoil HayKu;

[IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M JYXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMS:
TOTOBHOCTh K AaKTUBHOMY YyYacTHIO B OOCYXIEHUHU OOIIECTBEHHO-3HAYUMBIX

U ITHUYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM TOCTHKEHU I
buzukwy;
OCO3HaHHE BaXKHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JESATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA:

BOCIIPUATHUEC DCTCTUUCCKUX KAYCCTB (I)HSPI‘ICCKOﬁ HAYKH: ee rapMOHHYHOI'O
IOCTPOCHHUS, CTPOrOCTH, TOYHOCTH, JTAKOHUYIHOCTH;

4) HEHHOCTH HAYYHOI0 IO3HAHMS:
OCO3HaHUE IIEHHOCTU (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS
MHUpPa, OCHOBbI pa3BUTHUSI TEXHOJOTUM, BaKHEUIIIEH COCTABIISIIONICH KYJIbTYPBI;

pa3BUTHE HAYYHOU JTF0OO003HATEILHOCTH, HHTEPECa K UCCIEA0BATEIIbCKOM
JESITENbHOCTH;

5) dopmupoBaHus KYJbTYPHI 310POBbSI M SMOLMOHAJIBHOIO 0JIATONOJIYYHS:
OCO3HaHWE LIEHHOCTH Oe3omacHOro oOpasa KH3HM B  COBPEMEHHOM
TEXHOJOTMUYECKOM MHpE, BaXKHOCTH IMpPaBWJI OE30MACHOTO MOBEAEHUS HAa TPAHCIIOPTE,
Ha JI0porax, ¢ MEKTPHUUECKUM H TEIUIOBBIM 000PYJOBAHUEM B TOMAITHUX YCIOBUSX;
c(hOpMHUPOBAHHOCTh HaBBIKA PedICKCHHU, TPU3HAHUE CBOETO IMpaBa HA OIUOKY U
TaKOTro )K€ MpaBa y APYTroro 4eJoBeKa;

6) TPy10BOT0 BOCIIUTAHUSA:

aKTUBHOE YYacTHE€ B PpEIICHUM MPAKTUYECKUX 3adad (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHu3alMu, ropoia, Kpas) TEXHOJOTMYECKONM U COLMAIbHON
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIIEe U PU3NYECKUX 3HAHMI;

MHTEPEC K MPAKTUUECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (U3UKOM;
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7) 3K0JIOTH4€CKOro BOCIIMTAHUSA:

OpHUEHTAIMs Ha IpUMEHEeHUEe (PU3NYECKUX 3HAHUN U pPelieHus 3a7ad B o0nacTu
OKPYJKaloIlledW Cpelpl, IUIAHUPOBAHMsS IIOCTYIIKOB UM OLEHKM HMX BO3MOXKHBIX
IIOCJIEACTBUN JJIS1 OKPYKAIOIEH CPE/Ibl;

OCO3HaHUE II100aJIbHOTO XapaKTepa HKOJIOTHYECKUX IPOOJIEM U MMyTEH UX pEeLICHMUS;

8) aganTanuu K U3MEHAKIIMMCS YCJIOBHAM COLMAJIBHON U IPUPOJAHOM CpeAbl:

MOTPEOHOCTH BO B3aUMOICHCTBUHU MIPH BBITIOJHEHNUN UCCIICTOBAHUMA U MPOCKTOB
(bu3UYeCcKOi HAMPaBIEHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AeSITeTbHOCTD;

NOTPpeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM UKcie GOPMYIUPOBATH UIEH,
TOHSITHS, TUIIOTE3bI O PU3NUECKUX 00BEKTaX U SIBIICHUSX;

OCO3HaHWE NEPUIUTOB COOCTBEHHBIX 3HAHMN W KOMIIETEHTHOCTEH B 00JIaCTH
buzukwy;

MJJAHUPOBAHKE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3NIECKUX 3HAHUM;

CTPEMJICHHE aHAJTM3UPOBAThH U BHISBIISTH B3aUMOCBSI3U TIPUPOJIBI, OOIIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

OIIEHKA CBOMX JIEVCTBUN C YYETOM BIUSHHS HA OKPYKAIOILIYIO CPENY, BOZMOKHBIX
TJI00ABHBIX TIOCITIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbTate ocBOEHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpasoBanus y oOyuaroierocst 0yayT copMupoBaHbl METapPEIMETHBIE PE3YJIbTaThl,
BKJIFOYAIOITUE M03HABATENbHbIE yHUBEpCalbHbIE yueOHbIe NEeNCTBUA,
KOMMYHUKATUBHBIE YHUBEpCalIbHbIC yueOHbIe NEeNCTBUA, pEryJsiTUBHbBIE
yHUBEpCalbHbIe yUeOHbIE I1EUCTBUSI.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeHCTBHS
Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH 0OBEKTOB (SIBJICHHIA);

yCTaHABIMBATh CYNIECTBEHHBIA TIPU3HAK KiIacCU(UKAIMKM, OCHOBAaHUS MJIs
000011IeHUs ¥ CPAaBHEHHUS;

BBISIBJISITH  3aKOHOMEPHOCTH W TIPOTHUBOpPEYHMsI B pacCMaTpUBaeMbIX (akTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh IPUYUHHO-CJIC/ICTBEHHBIC CBSI3HM NP M3YUYEHUU (PU3UUYECKUX SBICHUHN U
MPOIECCOB, JENaTh BBIBOABI C HCIIOJB30BAHUEM JCIyKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUCHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEJINYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCO0 perieHus y4eOHOW (u3MYecKor 3aaauu
(cpaBHEHHE HECKOJIBKUX BapHAHTOB peEIIeHUs, BbIOOpP Hambojee MOIXOSAIIETO C
y4E€TOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUER).
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Ba3oBbIe HccieaoBaTe/ILCKHeE JeCTBUA:

MCII0JIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKU HHCTPYMEHT TO3HAHUS;

MIPOBOAUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IIJIAHY OIBIT, HECIOAKHBII
(U3UYECKHI SKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeI0BaHNE (PU3UIECKOTO SIBJICHUS, OLICHUBATh

Ha MPUMEHUMOCTh U IOCTOBEPHOCTh HH(POPMAIIHIO, TOJIYICHHYIO B XOJI€
MCCJICIOBAHUS UJIU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYIHPOBATH OOOOIIEHUST W BBIBOABI TI0 pe3yJibTaTaM
MPOBEAEHHOT0 HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (U3UUYECKUX IPOIIECCOB,
a TaKXe BBIJBUTaTh MPE/IOI0KEHUS 00 UX PA3BUTHUU B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pabora ¢ unopmanmeii:

MPUMEHSATh Pa3IMYHBIE METOJNbI, HWHCTPYMEHTHI U 3alpoChl TIPU TIOUCKE
U oTOope nHGOPMAIIUU UK JAHHBIX C YU4ETOM MPEIJIOKEHHON yueOHOU (hr3ndecKon
3a/1a4u;

aHAIM3UPOBATh, CHCTEMATHU3UPOBATh M HHTEPIIPETUPOBATH HH(POPMAITHIO
Pa3TUYHBIX BUJOB M (POPM MIPEACTABICHUS;

CaMOCTOSITENILHO BBIOUPATh ONTUMAIBLHYIO ()OpMY TpeICcTaBICHHsI HHPOPMAIIUU U
WUTIOCTPUPOBATh PEIIaeMble 3a/Jadd HECIOKHBIMA CXEMaMH, JAuarpaMMaM¥, HHOU
rpaduKoOi U MX KOMOMHAITUSMH.

KoMmMyHHuKaTHBHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBHSI:

B XO0/I¢ OOCYXICHHUS Y4eOHOro Marepuaia, pe3yiabTaToB JabopaTOpHBIX PaboT
¥ TIPOSKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TeMbI W BBICKA3hIBATH
UJCH, HaIleJICHHbIE Ha pEIICHWe 3aJa4d W MOJAJEpKaHue OJlaroXKenaTeIbHOCTH
00IIIEHHNS;

COTIOCTAaBIIATH CBOU CYXKJICHHUSI C CYKICHHUSIMU APYTHX YYaCTHUKOB AAJIOTA,
0OHapYyXUBATh PA3THUNE U CXOJICTBO TO3UITUH;

BBIPQXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMMCHbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATH PE3yIbTaThl BHIMIOJTHEHHOTO (PU3UYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

MMOHMMATh W UCTIOJIH30BaTh MPEUMYIIECTBA KOMaH/HON ¥ HHIUBUIYaTbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHAMAThH IIETTM COBMECTHOHM IESITENbHOCTH, OPraHU30BBIBATh JCUCTBHUSA MO €€
JTOCTIDKCHHIO: PACTIPEEISITh POJIH, 00CYKAaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATH CBOIO YacTh Pa0OTHI, JOCTUTAsI KAUECTBEHHOTO Pe3ysbTara M0 CBOEMY
HAIPABIICHUIO U KOOPJAHHUPYS CBOM JICUCTBHUS C APYTUMHU WICHAMHU KOMAHIbI;

OIICHMBATh KaUYECTBO CBOETO BKJIAJa B OOIINI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
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PeryasiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMbI B JKM3HEHHBIX M YUYEOHBIX CHUTyalUsX, TPeOYIOIUX IJis
perenus GU3NIeCKUX 3HAHUI;

OpUEHTHUPOBATHCS B PA3IMYHBIX MOAXO0/IAX MPUHATUS PEIICHUN (MHIUBUIyaTbHOE,
NPUHATUE PEILICHUS B TPYIINE, MPUHATUE PEIICHUN TPyIIo);

CaMOCTOSITENIFHO COCTAaBJISITh AJITOPUTM peIIeHUs (PU3UUECKON 3aJadyu WU TUIaHa
UCCJIEIOBAHUS C YYETOM HMEIOIIMXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJiaraeMble BapUaHThl PEIICHHUI;

7enaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJIEKT:

NaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IIPEeJIararh IUIaH €€ U3MEHECHUS;

OOBSACHATH NPUYNHBI JOCTHKEHUS (HETOCTHXKEHNS) PE3YJIbTATOB JAESITENIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBbI B JEATEIBHOCTb (B TOM YHUCJIE B XOJ BBINOJHEHUS
(U3MYECKOTO HCCIENOBAaHUS WM IMPOEKTAa) HAa OCHOBE HOBBIX OOCTOSATEIBLCTB,
M3MEHUBILIUXCS CUTYallMi, yCTAaHOBJICHHBIX OINOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LICJIU U YCIOBUSM.

CTaBUTh ce0sd Ha MECTO JPYroro 4ejJoBeKa B XOJA€ CHOpa WIH TUCKYCCHU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

npu3HaBaTh CBOE MPAaBO Ha OMIMOKY MpH peleHUuH (U3HUECKUX 3a7ad WM
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy oOyuenus B 7 Kjiacce peIMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTD y 00YYAFOIINXCS YMECHUI:

MCIIONIb30BATh TOHATUS: (PU3MYECKHE M XWMHUYECKUE SIBJICHUS, HaOJIIOlIeHHE,
IKCIIEPUMEHT, MOJIeJb, THUIOTE3a, SAUHUIBI (PU3MUECKUX BEIUYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUS BeIecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOe), MEXaHNIECKOEe
IBIKEHUE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSIMOJHMHEHHOE),  TPaeKTopus,
paBHOnIEHCTBYyIOIIAs cwi, Jedopmanus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

pa3nmuyath siBieHus (nauddysus, TEIIOBOE IBIKCHHE 4YacTUI[ BEIIECTBa,
pPaBHOMEPHOE JIBUKCHHE, HEPABHOMEPHOE JIBM)KCHUE, MHEPIIHSI, B3aUMOCHCTBUE TEl,
paBHOBecHMe TBEPABIX TeN C 3aKPEIUIEHHOW OCBhIO BpAIlIEeHHs, Iepeiava JTaBICHUS
TBEPIBIMU TEIAMH, KHUIKOCTSIMH M Ta3aMH, aTMOC(HEpHOE NaBJCHHE, ITUIABAaHUE TEl,
IpEBpaIICHUs] MEXaHUYECKOW YHEPIUH) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPHPYIOIINX JAaHHOE (PH3HUECKOE SIBICHHE;

pacno3HaBaTh MPOSIBICHUE MU3YUYECHHBIX (PU3NYECKUX SIBICHUN B OKPY’KAIOIIEM MHUPE,
B TOM YHCIIC (1)I/IBI/I‘IGCKI/IG SIBJICHUSA B IIPUPOAC: MPUMCPLI ABHKCHUS C Pa3JIMYHbIMHA
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CKOPOCTSIMH B >KMBOM M HEXHMBOW NIpPUPOJE, NEUCTBHUE CUIIBI TPEHUS B IPUPOJE U
TEXHHUKE, BJIMSHHE aTMOC(EpHOro HaBJICHHUS Ha XUBOW OpraHu3M, IUIaBaHHUE PbIO,
pBlUaru B TeJle YEJOBEKa, MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 33Jady B YUEOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (PU3HAKHN) (PU3UUECKUX SBICHUI;

ONHUCHIBATh M3YyYEHHbIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3YS
¢uznyeckue BeIMUMHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMSI, MyTh, CKOPOCTb,
CpenHsisi CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC Teja, Cujla TPEHUs, IaBlIcHUE
(TBépHoro Tena, KHUAKOCTH, ra3a), BBITAIKMBAIOLIAs CcUja, MeXaHuWdeckas paboTa,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KO3(P(PULMEHT MOJE3HOro JEeHCTBUS
MEXAHU3MOB, KMHETHYECKas W IMOTEHIMAIbHAs 3HEPIUs), NPU OMUCAHUM IPABUIBHO
TPAKTOBAaTh (PM3MUYECKUN CMBICT UCHIOIB3YEMBIX BEIMUMH, UX 0003HAUYEHUS U AHMHHIIBI
Gu3nyeCKuX BEIWYHMH, HAXOAUTHh (HOPMYIbI, CBS3bIBAIOIIME TaHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYIMMHM BEJIMYMHAMHU, CTPOUTh TIpa@UKU H3YYEHHBIX 3aBHCHUMOCTEU
(u3NYECKUX BEINYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (pU3MUECKHE SBICHHUS U MPOIECCHI, HUCIOJIb3Ys
IpaBUa CIOKEHUs Cui (BIOJb OJHOW mIpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, MpaBWJIO paBHOBECHS phiuara (0J0Ka), «30JI0TO€ TMPABUIIO» MEXaHHKH,
3aKOH COXpPAHEHUS MEXaHMYECKOM »HHEpruM, IpU OTOM JaBaTh CJIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alKMCHIBATh €T0 MaTEMAaTHUYECKOE BhIPAXKEHHE;

OOBSCHATH (PU3UUYECKUE SIBICHUS, MPOIECCHl W CBOICTBA Tell, B TOM YUCIE U B
KOHTEKCTE  CHUTyallMd  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOrMYECKHX I11aroB
C omopoii Ha 1—2 U3yueHHBIX CBOWCTBA (DU3UUECKUX SBJICHUM, (PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacu€THble 3amayd B 1—2 neWCTBUSA, MCHOJNB3YS 3aKOHBI M (OPMYIIBI,
CBS3BIBAIOIIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3a/Ja4yu
3aMMChIBAaTh KPATKOE YCJIOBUE, MOJCTABIATH (PU3MUECKHE BEJIWYUHBI B (DOPMYJBl U
IPOBOANUTH PAcYEThl, HAXOAWTH CIPABOYHBIE JAHHBIC, HEOOXOAUMBIC ISl PELICHUS
3aj]1a4, OLIEHUBATh PEAIUCTUYHOCTD MOJYyUYEHHON (PU3HUECKON BEIUYUHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3HYECKUX
METOJI0OB, B ONHCAHUU HCCIEJOBAHMS BBIACIATH IPOBEPSIEMOE IMPEANOIOKEHUE
(runortesy), paszauMyaTh M HMHTEPHPETUPOBATH IIOJYUEHHBIH pPE3YyJbTaT, HAXOIUTh
OLIMOKY B XOJ€ ONbITA, I€JaTh BBIBOABI 110 €r0 pe3yJbTaTaM;

MPOBOAMUTH OMBITHl MO HAOMIOAEHUIO (PU3NYECKUX SIBICHUN WM (PU3MUECKHUX
CBOMCTB Teil: (hOpMYIMpPOBaATH MPOBEPSEMBIE IPEAIIOIOKEHNUS, COOUPATH YCTAaHOBKY
U3 MPEAIOKEHHOT0 000PYI0BaHMSI, 3aMUChIBATh X0/ OMbITA U (POPMYITUPOBATH BHIBOIBL;

BBINOJIHATH NIPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MACChI Tea, 00bEMa, CHIIbI U

TEMIEPATYPBI C UCIIOJIB30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB, 3aITUCHIBATD
NOKa3aHusl IpUOOPOB C YUETOM 3aJaHHON aOCOIIOTHON MOTPEIIHOCTH U3MEPEHMI;

[IPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTU OJJHOM (pU3NUECKON BEIMUUHBI OT Ipyron
C MCIOJIb30BAaHHUEM IPSIMBIX H3MEPEHUH (3aBHCUMOCTH ITyTH PABHOMEPHO JBHIKYIIETOCS
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Tela OT BPEMEHHU ABWIKEHMs Tejla, CWJIBI TPEHHs CKOJIBKEHHUA OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAIU
COIIPMKOCHOBEHUS T€Jl, CHJIbI YIPYTOCTH OT YIJIMHEHUS IPYKUHBI, BBITAJIKABAIOIIECH
CHJIBI OT 00bEéMa MOTrpyKEHHOM YaCTH Tela U OT IUIOTHOCTH KHUAKOCTH, €&
HE3aBUCUMOCTH OT IIJIOTHOCTH Teja, OT IIyOMHBI, HA KOTOPYHO IOTIPY>KEHO TeEO,
yCIIOBUHM IUIaBaHMsI TeEJ, YCJIOBHM paBHOBecUsl pblyara M OJIOKOB, ydacTBOBaThb B
IUIAHUPOBAaHUM Y4YEOHOTO HCCIENOBaHMUs, COOMPATh YCTAHOBKY U  BBINOJHATH
U3MEpEHHS, CIeqysl MPeIIOKEHHOMY IUIaHy, (PMKCUpPOBATh PE3YJbTaThl MOIYYSHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BUJE MPEUIOKEHHBIX TaOIULl U TpaduKoOB,
JleJIaTh BBIBOJBI 10 pe3yJIbTaTaM UCCIEI0BaHU,

IPOBOJUTH KOCBEHHBbIE M3MEPEHUsl (U3NYECKUX BEIWYHMH (IUIOTHOCTH BEIIECTBA
KHUIKOCTH W TBEPAOTO TeNa, CHJIAa TPEHHUS CKOJBKEHUS, [aBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CHJa, JCWUCTBYIOIIAs Ha TMOTPYKEHHOE B JKUIKOCTH TeJoO,
KOO PHUIMEHT IMOJIE3HOTO IEHCTBHSA MPOCTHIX MEXAaHU3MOB), CIEAYS IMPEATIOKCHHOM
MHCTPYKILMU: TPU BHIMOJIHEHUU U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYHCIISTH 3HAYCHUE UCKOMOU BEITMYNHBIL;

coOMroaTh MpaBuja TEXHUKH O€30MacHOCTH MpH paboTe ¢ JabopaTOpHBIM
obopymoBaHuEM;

yKa3bpIBaTh TMPHUHLMUIBI JEHCTBHS MPUOOPOB U TEXHUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOINAIONINECs COCYIbl, OapOMETp, phbIvuar, MMOJBHKHBIA U
HETOABIKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTD;

XapaKTepU30BaTh MPHUHIUIBI JCHCTBUS H3YYCHHBIX NMPHOOPOB M TEXHHUYECKUX
YCTPOHCTB C ONOpPOM Ha HMX OMHCAHUSA (B TOM YHCJE: MOAUIMITHUKU, YCTPOMCTBO
BOJIOTIPOBOIA, THUIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HAcoC,
apeoMeTp), WCIOJIb3ysl 3HAHWS O CBOMCTBAX (DM3WMYECKUX SIBICHUN M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI M 3aKOHOMEPHOCTH;

NPUBOAUTH TMPUMEPHl (HAXOAUTh WH(POPMAIMIO O TPUMEpPax) MPAKTHIECKOTO
UCTOJIb30BaHUS (U3NYECKHX 3HAHUM B TOBCEAHEBHOM JKM3HU i oOecreueHus
Oe3omacHOCTH TpH OOpalleHHd C NpuOOpaMH U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHsI 370pOBbS M COOJIIOJCHHS HOPM OKOJOTHMYECKOTOo TIOBEACHHS B
OKPYKaIOIIEH Cpee;

OCYIIECTBIIATh OTOOp HMCTOYHUKOB HH(popMmanuu B MHTEepHETE B COOTBETCTBUH
C 33J]aHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HWMEIONIMXCS 3HAHUA U MyTEM
CpaBHEHHUS pa3IMYHBIX HCTOYHHMKOB BBIACNATH HMH(OpMaIUio, KOoTopas sBISETCS
IPOTUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCTOJb30BaTh TPH BBIMOJHEHUHM YYEOHBIX 3aJaHUNl  HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3NYECKOro COJAEp)KaHUs, CIpPAaBOYHBbIE MaTepuajbl, PECypChl CETH
WuTepHer, BiameTh mNpuéMamMu KOHCHEKTHPOBAHHS TEKCTa, MPEOOpa3OBaHMUS
UH(POpPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHbIE M YCTHBIE COOOIIECHHUS Ha OCHOBE
2-3 UCTOYHUKOB UH(POPMALUU PUZUIECKOTO COAEPIKAHUS, B TOM YHCIIE ITyOIMIHO
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JieN1aTh KpaTKHe COOOLIEHMSI O pe3yibTaTax IMPOEKTOB WM yUeOHBIX HCCIIEOBAHUM,
IIpU 3TOM IPaMOTHO HCIOJIb30BaTh M3YUECHHBIN MOHATHMHBIN anmapar Kypca (pusmkw,
COIIPOBOK/IATh BBICTYIUICHUE NIPE3CHTALIUEN;

IIPY BBIIOJHEHUH YUYE€OHBIX POEKTOB U UCCIIEAOBAHUIN PACIIPENETATh 00513aHHOCTH
B IPyNIe B COOTBETCTBHM C IIOCTABJICHHBIMH 3aJa4aMH, CIEOUTH 34 BBINOJHEHHEM
IUTaHa JAEMCTBUM, aleKBaTHO OLIEHMBATh COOCTBEHHBIN BKJaJa B AESITEIbHOCTb I'PYIIIHI,
BBICTpAaNBaTh KOMMYHHMKAaTHBHOE B3aUMOJECHCTBUE, YUUTHIBAsi MHEHNE OKPYKAIOIIKX.

K xonIy 00yueHus B 8 kjiacce npeIMeTHbBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUIA:

MCIIONb30BaTh MOHATHSI: MAacca U pa3Mepbl MOJIEKYJI, TEILUIOBOE ABUYKEHHE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMOp(HbIE Tena,
HACBHIIIEHHBI W HEHACBIIICHHBIA Map, BIAXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS
DHEPIUsl, TEIUIOBOW JBUTATENb, SJIEMEHTAPHBIA JJIEKTPUUYECKUIN 3apsii, IEKTPUUECKOE
10JI€, MPOBOJHUKYU U AUAJIEKTPUKH, HOCTOSIHHBIN 3JIEKTPUUYECKHUI TOK, MAHUTHOE TIOJIE;

pasznuyaTh sIBJEHUS (TEIIOBOE PACIIMPEHUE U CXKAaTHe, TeIlonepeaaya, TernIoBoe
paBHOBECHE, CMauMBaHUeE, KAMWUISAPHbBIC SBJICHUS, UCTIAPEHUE, KOHAEHCAIlUS,
IIJIABJICHHUE, KpUCTAJLIA3ALUSA (oTBEpAEBaHUE), KUIIEHUE, Terionepeaada
(TenI0MpPOBOHOCTh, KOHBEKIUS, HU3TYyYECHHUE), DJICKTpU3AlUsl TeJl, B3aUMOJCICTBUE
3apsiioB, AEUCTBHS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aUMOJICHCTBHUE
MAarHuTOB, JAEHCTBHE MATHUTHOIO MOJI HAa NPOBOJHHUK C TOKOM, AJIEKTPOMArHUTHAS
WHIYKIUSA) 10 ONHMCAHUI0 HX XapaKTepHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHHE;

pacmo3HaBaTh MPOSIBICHUE WM3YYCHHBIX (U3UYECKUX SIBICHHN B OKPYXKAIOIIEM
MHUpE, B TOM 4YHclie (PU3NYECKHUE SIBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U
KaNWUISIPHBIE SBJIEHUS B MOPUPOJE, KPUCTAIIBI B mpupojne, uznydeHue CoiHIa,
3aMep3aHue BOAOEMOB, MOpCKHUE Opu3bl, 00Opa3oBaHWE POCHI, TymMaHa, HHEs, CHEra,
AJIEKTPUYECKUE SIBIICHUS B aTMOC(EpPE, IMEKTPUIECTBO )KUBBIX OPTAaHU3MOB, MATHUTHOE
noJie 3eMiiu, Jpeid MmoarocoB, pojb MATHUTHOTO MOJIS JUIsl ’KU3HUA Ha 3emiie, MOJISPHOe
CUSIHUE, TpPU OSTOM TEPEBOAUTH MPAKTHUYECKYIO 3aladyy B Y4eOHYIO, BBIJIECIATh
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUN;

OMKCHIBATh W3YYCHHBIC CBOWCTBA Tel W (PU3WYECKHUE SBICHUS, HCIIONb3YS
bu3ndecKkue BEIWYUHBI (TeMmeparypa, BHYTPEHHSSI SHEPTUs, KOJIUYECTBO TEILIOTHI,
yAenbHasA TEMIOEMKOCTh BELIECTBA, yJAENbHAS TEIUIOTA IUIABJIEHUS, YIEIbHAs TEII0Ta
napooOpa3oBaHusi, yjAelibHas TEIUIOTa CropaHusl TOIUIMBA, KO3(P(GUIMEHT IMOJE3HOTIO
JICUCTBHSI TETJIOBOM MAIVMHbI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/lyXa, JJICKTPUUYECKUN
3apsij, CUJIa TOKA, JIEKTPUUYECKOE HANIPSKEHUE, COMPOTUBIICHUE TPOBOIHUKA, YAEIBHOE
CONPOTHUBJIEHUE BEIIECTBA, pab0Ta U MOILIHOCTh 3JEKTPUUYECKOr0 TOKA), IPU OMMCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKHI CMBICT HCIIOIB3YEMBIX BEIMYHMH, 0003HAYCHUS U
CAVHUIBI  (U3UYECKUX BEIIMYWH, HAXOAWTh (POPMYJBI, CBS3BIBAIONINE JAaHHYIO
(bU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTh TIpaQUKd H3YUEHHBIX
3aBUCUMOCTEHN (PM3UUECKUX BEJIIUYUH;
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XapaKTepU30BaTh CBOICTBA TeJ, (PU3NYECKUE SBJICHUS M IPOLECCHI, HUCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHUsI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA,
IPUHLIKI CYNEPIIO3ULIUH TOJIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3aps/a,
3akoH Oma 1 yyacTka Lenu, 3aKoH Jxoyis—JIeHna, 3akoH COXpaHEeHUs 3HEPTUH, PpU
ATOM JaBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3aIllMChIBaTh €r0 MaTEMaTHYECKOe
BBIPAKEHUE;

OOBSACHATH (PU3NYECKUE MPOILIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMd  IPAKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJIEJICTBEHHBIE CBS3HU, CTPOUTh 00BbsCHEHUE U3 |—2 JIOTMYECKUX 1IAaroB ¢ onopoi Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DM3MUYECKUX  ABICHUH, (PU3MUECKHX  3aKOHOB  WJIH
3aKOHOMEPHOCTEM;

pemarte pacuéTHble 3a7aud B 2—-3 NEWCTBUSA, UCIOJB3YS 3aKOHBI M (OPMYJIBI,
CBS3BIBAIOIIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3aJa4yu
3alMCBIBaTh KPaTKOE YCIJIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JUIA PEIICHUS 3a1adH,
BbIOHMpATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE ISl €€ PEIIeHNUs, TPOBOJUTH PacuEThl U
CPaBHMBATh MOJyYEHHOE 3HaUeHHUE (PU3MUECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (U3HUYECKUX
METOJNOB,  HUCIIOJIb3ysl ~ ONHCAHME  HCCIEAOBAaHUSA,  BBLICIHATH  IPOBEPAEMOE
IIPEANOJIOKEHNE, OLEHHWBATh IIPABWIBHOCTH IOPsAJIKA NPOBEACHUS HCCICAO0BAaHNUS,
JeJaTh BBIBOJIBI;

IPOBOJNUTH ONBITHI IO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (PU3HMUECKHUX
CBOICTB TeJ (KamWUISIPHBIE SBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3JyXa OT €ro o0bEma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTHIBAHUS M HArPEBaHUs IIPU U3JIy4YEHUU OT LBETA
u3Nydaronie (MOrJIomaronieil) IMOBEPXHOCTH, CKOPOCTb HCHAPEHHS BOJBI  OT
TEMIEPATYpPbl JKUIAKOCTM UM IUIOIIAAM €€ IIOBEPXHOCTH, DJJEKTPHU3alMs Tel W
B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsiAoB, B3aUMOJCHCTBUE IOCTOSHHBIX MAarHWUTOB,
BU3YyaJIM3alMsl MAarHUTHBIX MOJIEH NOCTOSHHBIX MATHUTOB, ACUCTBUS MAarHUTHOTO I1OJIS
Ha MPOBOJAHMK C TOKOM, CBOWCTBA JJIEKTPOMArHWTA, CBOWMCTBA 3JIEKTPOJBHUIATENSA
IOCTOSIHHOTO  TOKa): (OpMYJIMpOBaTh IPOBEPSAEMbIE NPEANOJIOKEHUSA, COOUpaTh
YCTAaHOBKY U3 MPEUIOKEHHOTO  00OpYZOBAaHMS, ONMCHIBaTH XOJ ONbITA U
(opMyJIpOBaTh BHIBOBI;

BBINIOJIHATH IPSMBIE WM3MEPEHUs TEMIIEpaTypbl, OTHOCHTEJIBHOM BJIAXHOCTU
BO31yXa, CWJbl TOKa, HAMNPSOKEHUS C HUCHOJIB30BAaHHMEM AaHAJOTOBBIX NPUOOPOB U
JaTYNKOB (PU3NYECKMX BEJIMYMH, CPAaBHUBATh pPE3yJbTAaThl HM3MEPEHUH C Y4YETOM
3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOAMTD UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETUYHMHBI OT APYTOM
C HCII0JIb30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTh CONIPOTUBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IJIOIIANA ITOIIEPEYHOTO CEYEHUS M YJEJIBHOIO COIPOTUBIICHHS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UAYILIErO Yepe3 NPOBOJHUK, OT HAPSLDKEHUS HA IIPOBOJHUKE,
UCCJIEIOBAHUE IIOCJIEN0BATEIBHOIO M MapaJUIeIbHOIO COEAMHEHUN MNPOBOAHUKOB):
IUTAHUPOBATh UCCIIEI0BAHUE, COOMPATh YCTAHOBKY M BBIIIOJHATH U3MEPEHMSI, CIEYS
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NPEJIOKEHHOMY TUIaHy, (DUKCHpPOBATh Pe3yJbTaThl MOTYYCHHONW 3aBUCUMOCTH B BHUJIC
TaOIHI ¥ TPapUKOB, AETATh BEIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

NPOBOJUTH  KOCBEHHBbIE  HM3MEpeHHs  (U3WYECKHX  BeNWYHH  (yAelbHas
TETUIOEMKOCTh ~ BEIIECTBA, CONPOTHBICHHE TIPOBOJAHMKA, paboTa W MOIIHOCTH
DIIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEPEHUS, COOMpATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIEAYS MPEAI0KEHHOW NHCTPYKIIUU, U BBIYUCIIATH 3HAUYCHUE BEIINYNHBL;

cOONIOaTh MpaBuja TEXHUKH O€30MacHOCTH MpH paboTe ¢ JabopaTOPHBIM
obopynoBaHuEM;

XapaKTepu30BaTh MPHUHIUIBI JCHCTBUS W3YYCHHBIX MPHOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMUCAaHUS (B TOM YHCIIe: CHCTEMa OTOIUICHHUS JOMOB,
THTPOMETp, MapoBasi TypOMHA, amIepMETp, BOJBTMETP, CYETUHK DJICKTPUICCKOM
DHEPrUH, DSJIEKTPOOCBETUTENbHBIE TMPUOOPHI, HArpeBaTeJbHBIC AJICKTPOIPUOOPHI
(mpuMepsl), SICKTPUYECKHE MPEIOXPAHUTENN, DJICKTPOMATHUT, AJIEKTPOJBUTATEIH
MIOCTOSTHHOTO TOKAa), WCIONB3ysl 3HAHUA O CBOWCTBAaX (U3NYCCKUX SBICHUNA W
HE00X0aMMbIe (HU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHHYECKHE YCTPOUCTBA U U3MEPUTENLHBIC TIPUOOPHI 110
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHUAKOCTHBIA TEPMOMETP, TEPMOC, TICHXPOMETP,
THTPOMETp, JIBUTATEIh BHYTPEHHETO CTOpaHHs, AJIEKTPOCKOI, PEOCTaT), COCTABISATH
CXEMBI DJIEKTPUYECKUX IIeTIel C IMOCJIeIOBATEIbHBIM M TMApAJUICIbHBIM COSIUHEHUEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYCHUS SJIEMEHTOB AIEKTPUICCKUX IICTICH;

NPUBOAWTH TpPUMEPHl (HAXOOUTh HWHPOPMAIHMIO O TPUMEpPax) MPAKTUIECKOTO
UCIIOJIb30BaHMs (PU3MUECKHUX 3HAHUK B TTOBCEAHEBHOM JKU3HU JIJIsI 0OecTieueHus: 0€30MacHOCTH
npu oOpameHnn ¢ mpuOopaMH M TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 3I0POBbI U
COOITIOICHUSI HOPM 3KOJIOTHUYECKOTO TIOBEICHHUS B OKPYXKAIOIIEH Cpee;

OCYIIECTBIIATh MOUCK MH(popManmu (u3mueckoro coaepkanus B MHTepHeTe, Ha
OCHOBE HWMEIOUIMXCS 3HAHUW M IyTEM CpPaBHEHUS [OTOJHUTEIHBHBIX HCTOYHHKOB
BBIJICIATh HMH(OPMAINIO, KOTOpas SBISIETCS MPOTHBOPCUUBOM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCTOJB30BaTh TPH BBINIOJHEHUHM YYEOHBIX 3a/JaHUil  HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3NYECKOTO COJCPIKaHUs, CIPABOYHBIC MAaTEpHajbl, PECYpChl CETH
WuTepHer, BnaaeTb mnpuéMaMu KOHCIEKTHPOBAHMA TEKCTa, MpeoOpa3oBaHUs
uHPOpPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIeHHUs, 00001as
UHPOPMAILIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PH3MUECKOTO COICpKAHUS, B TOM YHCIE
nyOJIMYHO  TPEACTABIATH  PE3yJNbTAaThl  MPOCKTHOW WM HMCCIEAO0BATEIhCKOM
JESTEIIbHOCTH, TIPH 3TOM T'PaMOTHO HWCIOJB30BaTh M3YyYCHHBIM MOHATHHHBIN ammapaT
Kypca (PU3MKH, COMTPOBOXKIATh BHICTYIUICHHE TIPE3CHTAIINECH;

NPU BBITIOJIHEHUU YUEOHBIX TMPOEKTOB M HCCICIOBAHUA (PU3NYECKUX IMPOIIECCOB
pacrpenensTb 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C IMOCTAaBJICHHBIMH 3a/la4aMH,
CIICIUTHh 3a BBIIOJIHEHHEM IUIaHA JEHCTBHA M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIA BKJIQJA B  JICATEIBHOCTh  TPYIIBI, BBICTpAUBATh
KOMMYHUKATHBHOE B3aUMO/ICHCTBUE, MPOSBIISS TOTOBHOCTh pa3pemiaTh KOHMIUKTHI.
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K koHnIy 00yueHus B 9 Kiaacce npeIMETHbBIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh TMOHSTHS: CHUCTeMa OTCu€Ta, MarepuaibHash TOuYKa, TPAEKTOPHS,
OTHOCUTEIBHOCTh MEXaHHMYECKOro JBWXKEHUs, nedopmarus (ympyras, IjacTHueckas),
TpPEeHUE, HEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSHKECTH,
a0CoMIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHUYECKHE
KOJIeOaHMsI U BOJIHBI, 3BYK, HH(PPaA3BYK U yJIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa
3JIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJIbHO30PKOCTh, CIEKTPHI UCITYCKAHUS
U TIOTJIONIEHHUS, anb(da-, 6eTa- U raMMa-u3IydeHus, U30TOIbI, epHasi IHEPTreTUKA;

pasnuyaTh siBJICHUS (paBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE IBH)KEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHUE, CBOOOJHOE MaJeHUE TeJl, PaBHOMEPHOE
JBIYKEHUE TI0 OKPY>KHOCTH, B3aUMOJIEUCTBHUE TEJ, PEAaKTUBHOE JBM)KEHHE, KOJeOaTeIbHOe
NBUKEHHE (3aTyXalollle U BbIHYXJCHHbIE KoJjeOaHus), pe30HAHC, BOJHOBOE IBM)XEHUE,
OTpaX€HUE 3ByKa, MPSMOJIMHEMHOE PaCIpOCTPAHEHUE, OTPAKEHUE
U MIPEJIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTpaKEHHE CBETa, Pa3lioKeHHe Oenoro
CBETA B CIEKTP U CJOKEHUE CHEKTPAIBHBIX LBETOB, IUCIEPCHUSI CBETA, €CTECTBEHHA
PaIMO0aKTUBHOCTh, BOSHUKHOBEHHUE JIMHENMYATOTO CIIEKTPA U3TYUYECHUS ) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE
SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (DU3UYECKUX SIBICHHN B OKPY)KaroOIIeM
Mupe (B TOM 4uciie (pu3nyecKue sIBJICHUS B MPUPOJIC: MPUIUBEI U OTJIUBBI, TBUKECHUE
riaHeT COTHEYHOM CUCTEMbI, PEAKTUBHOE JIBUYKEHHUE KUBBIX OPTaHU3MOB, BOCIIPUSATHE
3BYKOB KMBOTHBIMU, 3EMJIETPSICEHHE, CEHCMHUYECKME BOJIHBI, IIyHAMH, 3XO, LIBETA TEI,
ONTHUYECKUE  SBJICHUS B  TpUpoAe, OHOJIOrMYeckoe  JeHCTBUE  BHUJIUMOTO,
yIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO WU3JyUYEHHM, €CTECTBEHHBIM paJnOaKTUBHBIN
$boH, KOCMUYECKHE Jy4d, PAJUOAKTUBHOE U3IYYCHHE TMPUPOJHBIX MUHEPAJIOB,
NEeUCTBUE PAAMOAKTUBHBIX U3IYyUYCHHI HAa OpraHu3M 4eJoBeKa), MPU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3a/1adyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
bu3NYEeCcKUX SBICHUI;

OMKCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PU3WYECKHUE SBICHUS, HCIONb3YS
bu3nYecKue BENMYUHBI (CPEaHsIs M1 MTHOBEHHAs CKOPOCTh Tela MPU HEPAaBHOMEPHOM
JNBH)KCHUM, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIoBas CKOPOCThb, CHJIA TPEHUs, CUia
YOPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOJHOTO MaJeHUs, BEC Tesa, UMITYJIbC Tela,
UMITYJIC CHJIbI, MEXaHU4YecKasi paboTa W MOIIHOCTh, MOTEHIMAJIbHAs DHEPrusi Tena,
MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTCHLMAIbHAS SHEPTUsl CKATOW MPYKUHBIL,
KHHETHYECKasi YHEPTHUS, MOJTHAS MEXaHWYEeCKast SHEPT s, IEPUOJT U YaCTOTa KOIeOaHUiA,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IIOKAa3aTelb
NPEJIOMJIEHUSI CpeJibl), MPU ONHUCAHWM TPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUEHUS W €AMHMIIBI (PU3NYECKUX BEJIMYUH, HAXOJUTh
bopMyJIbl, CBS3BIBAIONIME JAHHYIO (U3MUECKYIO BEJIUYMHY C JAPYTMMH BEIUYMHAMU,
CTPOUTH TPpaPUKU N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
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XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS M MPOLIECCHI, MCIOJIb3Ys
3aKOH COXPAaHEHHsI SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHITUI CYIEPIO3UIIAN
CUJI, TPUHIMN OTHocuTenbHOCTH [anuies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUs
VMITYJIbCA, 3aKOHBI OTPKECHUSI M IPEJIOMIICHUS CBETA, 3aKOHBI COXPAHECHHUSI 3aPsIIOBOTO
U MAacCOBOIO YUCEJN MPU SAEPHBIX PEAKIUAX, IPU ITOM JIaBaTh CIIOBECHYIO
(GbOpMyITMPOBKY 3aKOHA U 3allUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKEHHUE;

OOBSACHITH (PU3UUECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YUCJIC U B KOHTEKCTE
CUTyalliii ~ TPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABISATH  NPUIUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX 1IAroB ¢ OMOpor Ha 2—3
W3YUYCHHBIX  CBOMCTBA  (DM3MYECKUX  SIBICHWHM, (PU3WYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemiaTh pacu€THble 3a7aud (OMUpPAIOUIMECs HA CUCTEMYy M3 2—3 ypaBHEHUH),
UCITIOJIB3YSl 3aKOHBI M (OPMYJIbI, CBSI3bIBAIONINE (DU3UYECKHE BEITUYMHBI: Ha OCHOBE
aHaIHM3a yCJIOBUS 3a7a9M 3aIMCHIBATh KPATKOE YCIOBHE, BBISBISATH HEIOCTAIOIINE WITU
U30BbITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JI PEIICHUS,
OPOBOJUTh Pacy€Thl W OLEHUBATh PEATMCTHUYHOCTh TIOJYYEHHOTO 3HAYCHUS
(bU3MYECKON BEIUUMHBI;

pacmo3HaBath MPOOJEMbI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIU (HU3UIECKUX
METO/IOB,  HUCIIOJIb3ysl ~ ONHCAHME  HUCCIAEAOBAHUS,  BBIIEISATH  IPOBEPAEMOE
MIPEANOJIOKEHNEe, OIICHUBATh TPABWIBHOCTh TOPSJIKA TPOBEIACHUS WCCIICIOBAHNUSA,
JIeaTh BBIBOJIbI, HHTEPIIPETHUPOBATH PE3YJIHTATHl HAOIOACHHUHN U OTBITOB;

IPOBOJUTH OMNBITHl MO HAOIIOJAEHUIO (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (W3y4YeHHE BTOPOTO 3aKoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPTUH,
3aBUCUMOCTh T€pHOJIa KOJI€OAaHWH TPYKMHHOTO MAasATHHKA OT MAacChl Tpy3a U
KECTKOCTU TMPYXUHBI M  HE3aBUCUMOCTh OT aMIUIUTYAbl MaJlbIX KoOjeOaHUid,
NPSIMOJIMHEMHOE PACIPOCTPAHEHHE CBETa, pa3joKeHHE OeNoro cBeTa B CIEKTP,
U3YUYEHUE CBOWCTB H300paXeHHs B IUJIOCKOM 3€pKaje W CBOMCTB HM300pakKeHUs
npeaMeTa B coOuparomieil TuH3e, HaOMI0IeHNE CIUIONTHBIX W JIMHEWYaThIX CIEKTPOB
U3Ty4YEHHUs): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3 HM30BITOUHOTO Habopa
000py1I0BaHUs, OMUCHIBATH XOJ OIbITa U €0 Pe3yIbTaThl, (HOPMYJIUPOBATH BHIBOIbI;

MIPOBOJIUTH TIPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX WU3MEPECHHM, OTIPEIeTsisi CpEeIHee
3HAUCHHUE W3MEpsSeMON BeMMUYMHBI ((DOKYCHOE pACCTOSIHUE COOHMPAFONICH JIMH3BI),
000CHOBBIBATh BHIOOD crioco0a u3mepeHus (M3MepUTEILHOTO Mprudopa);

MPOBOJUTH WCCIICAOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BENWYHMH C HCIIOJIb30BAaHHEM
NPSMBIX M3MEPEHHUU (3aBHCUMOCThH IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKCHUU
0e3 HayaJbHOW CKOPOCTH, MEpHOAa KOJeOAHUI MATeMaTHUYECKOTrO0 MAasTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH yTJIa OTPKEHHSI CBETA OT yIJjla MaJCHHs U yIjia MPEJIOMIICHHS OT yIiia
NaJeHus): IUIAHUPOBATh  HCCIICJOBAaHUE, CAMOCTOSTEIBHO COOMpAaTh  YCTAHOBKY,
(UKCHPOBATH PE3YJIBTATHI OJYUYCHHOM 3aBUCUMOCTH (PU3UYCCKUX BEJIMUUH B BHJIC TAOJIHUI]
U rpauKoB, eNaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBAHMS;
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NPOBOJUTh KOCBEHHBIE H3MEpEeHUs (PU3MYECKMX BEIMYUH (CpemHsisi CKOpOCTh H
YCKOpPEHHE Tella MPU PaBHOYCKOPEHHOM BW)KEHUH, YCKOPEHHE CBOOOJHOTO TaJCHHS,
KECTKOCTh TMPY>KUHBI, KOIP(UIMEHT TPEHHUS CKOIBKEHHs, MEXaHW4yeckas pabora u
MOIITHOCTb, YaCTOTa M MEepPHO]] KOJIeOaHWH MaTeMaTH4YeCKOTO M MPYKUHHOTO MasTHHKOB,
OINITUYECKAasl CUJIa COOMPAFOIIEH JMH3BI, pAaJAMOAKTHBHEIN (DOH): TUIAHUPOBATh HU3MEPEHHS,
coOMpaTh  DKCIEPHUMEHTAIFHYI) YCTAaHOBKY U  BBHINOJNHATH W3MEPEHUs, CIEAys
NPEVIO)KEHHON HMHCTPYKIMH, BBIYUCIATH 3HAUYEHHE BEIMYUHBI M aHAJIM3HPOBATH
MOJYYEHHBIE PE3YJIbTAThI C YYETOM 3aIaHHOM MOTPENTHOCTH U3MEPEHUN;

coOMI0/IaTh MpaBHJia TEXHUKU O€30MacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
000py0BaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKU MU3YyUYEHHBIX (PU3NUECKUX MOJENEH: MaTepraibHas
TOYKa, aOCOJIOTHO TBEPIOE TENI0, TOUYEUYHBIM HCTOYHUK CBETA, JIy4d, TOHKas JIMH3A,
IUIaHETapHAasi MOJENb aTOMa, HyKJIOHHAsI MOJIEJb aTOMHOIO S]1pa;

XapaKTEepU30BaTh MPUHIUIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C ONOPOM HA UX OMHUCAHUSA (B TOM YHMCJE: CIIMIOMETP, JATYUKHU MOJOKEHUS,
pacCTOsTHUSL U YCKOPEHUs, paKkeTa, 3X0JIOT, OUKH, IEPUCKOI, (hoToanmnapar, ONTUYECKUE
CBETOBOJBI, CIIEKTPOCKOII, JO3UMETp, Kamepa BuiibcoHa), HCHOJIb3ys 3HaHUA O
CBOMCTBaxX (M3HUECKUX SIBJICHUN U HEOOXOUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH M3YyUYECHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOILIECCOB MPHU PEIICHUU
y4eOHO-IIPAKTUYECKUX 3a7a4, ONTHYECKUE CXEMbl ISl MOCTPOCHUS U300paKeHUU B
IUIOCKOM 3€pKajie U COOMPAIOIEH JINH3E;

NPUBOIUTH MPUMEPHl (HAXOAUTh MHGOPMAIUIO O MpPUMEpax) MPaAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWW B TMOBCEJHEBHOM >KWM3HM JUisl oOecreueHus
Oe3omacHOCTH TpH OOpalleHHd C NpuOOpaMH U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHUsl 3JI0pOBbsI U COOJIIOJIEHUS HOPM SKOJOTUYECKOrOo TMOBEACHUS B
OKPYKaIOILEH Cpeae;

OCYLIECTBJISITh MOUCK HWH(pOpMmaiuu (usnyeckoro coaepxkanust B MHTepHere,
CaMOCTOSITeNIbHO (DOPMYJIMPYsI TIOMCKOBBIM 3alpoc, HAXOAWTh IMYTH OINpeAesICHUs
JIOCTOBEPHOCTH TOJYYEHHOH HMH(POpPMAIMM HAa OCHOBE HWMEIOUIMXCA 3HAHUUA U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

WCIIOJIb30BAaTh TMPHU BHINOJHEHUH YUYeOHBIX 3aJaHUl  HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3MYECKOTO COACpKaHMs, CIPaBOYHBbIE MAaTepHaNbl, PECYpChl CETU
WurtepHer, BhIajgeTh MNpuéMaMH KOHCIEKTHUPOBAHMS  TEKCTa, MpeoOpa3zoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBbIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uH(OpMaAIlMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOTO COAEpKaHUS, MyOIMYHO
NPEACTABIIATh PE3YJIbTaThl MPOECKTHOW WIIM HMCCIIENOBATENbCKON IEATEIbHOCTH, MPU
TOM IPaMOTHO MCIOJIb30BaTh U3yUEHHBIM MOHATUHHBIN anmapaT u3y4aemMoro pasjaena
GU3MKKM M COMPOBOXAATH BBICTYIJICHHE TPE3eHTAaUUed ¢ y4ETOM OCOOEHHOCTEM
ayJIMTOPUU CBEPCTHUKOB.
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