2.1.10.1.

Pabouyast nporpamma

1o (u3uKe

YpOBEHB 00pa3oBaHus 6a30BbHII
7-9 knacc
KOJINYECTBO YaCOB Ha YPOBEHb 00pa3zoBanus - 204

CPOK pealiu3anuu

2024-2027

2022



2.1.10. 1. ®U3UKA (62a32)

Pabouas mporpamma no ¢u3uKe Ha ypOBHE OCHOBHOTO 00I1ero oOpa3oBaHMs COCTaBIICHA
HA OCHOBE IMOJIOKGHUH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHA Ha 0a30BOM YPOBHE
OCHOBHOM  00pa3oBaTeIbHOM  MpOorpamMMbl,  MNpeACTaBiIeHHbIX B  DenepalbHOM
roCyJIapCTBEHHOM 00pa30BaTEIbHOM CTaHJapTe OCHOBHOro ooOiiero odpazoBanus (PI'OC
000), a Ttakxe c¢ yuérom IIpumepHoil mnporpammsl BocnuTaHuss u KoHuenuuun
npenoaaBaHus yueOHoro mnpeamera «@Pu3uka» B 00pa30oBaTENIbHBIX OpraHU3ALUAX
Poccuiickoii @enepanum, peain3youMX OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOTPAMMBI.

IHHOACHUTEJBHASA 3AIINCKA

Conepxxanue IIporpammbl  HampaBieHO Ha (OPMHPOBAHHWE ECTECTBEHHO-HAYyYHOU
TPaMOTHOCTH YYaIllUXCsl M OPTaHU3ALMIO M3ydeHUsl (U3UKU Ha JeATeIbHOCTHOW OCHOBeE. B
HEl YYMTBIBAIOTCA BO3MOXXHOCTU mpeaMmera B peanmszauuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METalmpeaMETHBIM pe3yibTaTaM OOydYeHHUs, a TaKxKe
MEXIPEIMETHBIE CBA3H €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusl.

B mporpamme omnpenenstoTcs OCHOBHBIE LIETU M3y4YeHUS (PU3MKH HAa YPOBHE OCHOBHOTO
oOuiero o0pa3oBaHus, MJIAHUPYEMbIE PE3yJbTaThl OCBOCHMsI Kypca (PM3HKHU: JHUYHOCTHBIE,
MeTarpeIMETHbIC, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[IporpaMma ycTaHaBIMBaeT pacnpezesieHue yueOHoro Marepuaa mo rogam ooyuyeHus (mo
KJlaccaM), Npeajiaraet IocCJieI0BATEIbHOCTh HM3YYEHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
pPa3BUTHUS MPEIMETHOTO COJEPKAHMS M Y4€TE€ BO3PACTHBIX OCOOEHHOCTEH ydalluxcs, a
TaK)Ke TeMaTHYECKOE IJIAHUPOBAHUE C YKAa3aHMEM KOJIMYECTBA YACOB HA M3YUYEHUE KaXKIOU
TEMBI.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEJMETA «®U3UKA»

Kypc dusuku — crucremMoo0pa3yromuii i1 €CTECTBEHHO-HAYYHBIX YYeOHBIX MPEIMETOB,
MOCKOJIbKY (DU3WYECKHE 3aKOHBI JIe)KaT B OCHOBE TMPOIECCOB M SIBICHUH, H3y4aeMbIX
XUMHUEH, Ouosoruen, actpoHomuend u usnueckoit reorpadueii. Gusuka — 3TO TPEAMET,
KOTOPBIM HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B €CTECTBCHHO-HAYYHYIO KapTHUHY MHUPA, HO U
Mpe0CTaBisieT Haubosee sICHble 00pasibl MPUMEHEHUS HAYyYHOTO METOJa MO3HaHUs, T. €.
crocoba MOJydeHus JOCTOBEPHBIX 3HaHUU O mupe. HakoHen, gusznka — 3TO MpeIMeT,
KOTOPBIM Hapsily C JPYTMMH €CTECTBEHHO-HAyUYHBIMM TIpeAMETaMH JIOJDKEH J1aTh
IIKOJIbHUKAM TIPEJICTaBJICHHE 00 YBIJIEKATEIbHOCTH HAY4YHOTO MCCIIEJOBaHUS U PaJlOCTU
CaMOCTOSITEIIbHOTO OTKPBITHSI HOBOTO 3HAHUSI.

Opnna w3 TIaBHBIX 337a4 (PU3UYECKOTO O00pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUS
COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTH WU HWHTEpEca K HayKe Y
OCHOBHOM MAacChl O0Oy4Yaroniuxcsi, KOTOpble B JajdbHEHIIEM OyIyT 3aHSAThI B CaMBbIX
pa3HooOpa3HbIX cdepax aesaTeaIbHOCTH. Ho He MeHee BaXKHOM 3a/1auei SBIISICTCS BBISBIICHHE
W TIOATOTOBKA TaJaHTJIUBBIX MOJIOABIX JIFOJAEH HJisi TPOJOJDKEHUS OO0pa3oBaHUs U
nanpHeHme npo(ecCHOHaTbHON  JeATENhHOCTH B O0JacTH  €CTECTBEHHO-HAYYHBIX
UCCJIEIOBAHUI W CO3/IaHMHM HOBBIX TEXHOJOTUH. COTJIaCHO MPUHSATOMY B MEXAYHApPOIHOM



cooOiiecTBe omnpeneiaeHuio, «EcTecTBeHHO-Hay4YHAass TPaMOTHOCTh - 3TO CHOCOOHOCTh
YeloBeKa 3aHMMAaTh AKTHUBHYIO TPaXKIAaHCKYIO TIO3ULHI0O TO OOIIECTBEHHO 3HAYUMBIM
BONPOCaM, CBS3aHHBIM C E€CTECTBEHHBIMH HAayKaMH, M €r0 TOTOBHOCTb HHTEPECOBATHCS
€CTECTBEHHO-HAYYHBIMHU HAesiMU. HaydyHO IpaMOTHBIM 4eloBEK CTPEMUTCS y4acTBOBATh B
apryMEHTUPOBAHHOM OOCYXIEHUM MpPOOJieM, OTHOCSAIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TPEOYET OT HETO CIEAYIOUUX KOMIETEHTHOCTEH:
—Hay4YHO OOBSICHATD SBJICHHUS,
—OIICHUBaTh U TOHHUMATh OCOOEHHOCTH HAy4YHOIO HCCIIEIOBAaHUSA, —MWHTEPIPETUPOBATH
JAaHHBIEC U UCIIOJIH30BaTh HAYUHbIE JOKA3aTEIbCTBA AJIS MOTYUYEHUS BHIBOJOB.)

N3yuyenue ¢pu3nku cnocoOHO BHECTH peliarouui BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAYYHOW IPaMOTHOCTH O0yYaIOUTUXCA.

HEJIU N3YUYEHUSA YYEBHOT'O ITPEJAMETA «®U3UKA»

Lenn w3yyeHus (U3MKM HAa YPOBHE OCHOBHOIO OOIEro oOpa30BaHUs OIPEICIICHbI B
Konuenuun mnpenoxaBanusi ydeOHoro mpeamera «®dusumka» B 00pa3oBaTENbHBIX
opranuzanusx Poccuiickoit denepainii, peaqu3yromnux OCHOBHbIE 00Ie00pa3oBaTEIbHbBIC
MporpaMMbl,  yTBEpKIAEHHOM pemeHueM Komnernn MwuHuUCTEpCTBA  NPOCBEIMICHUS
Poccuiickoit @eaepanuu, mpotokon ot 3 nekadps 2019 r. Ne [TK-4BH.

Henu nzydyenus: Gpu3uku:

—MpUOOPETEHNE UHTEPECA U CTPEMIICHUS 00YJaIONUXCsl K HAYYHOMY M3YYEHHIO TPUPOJIBI,
Pa3BUTHE X WHTEUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEM;

—pa3BUTHE TPEACTABICHUA O HAYYHOM METOJe TMO3HaHUus W  (POpMUpPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

—hOopMHpOBaHWE HAyYHOIO MHPOBO33PEHMS KaK pe3yjbTaTa M3Y4YEHHUS OCHOB CTPOCHHS
MaTepuu U PyHJAaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

—opMHpOBaHUE MPEACTABICHUN O poiau (U3MKUA JUIsl Pa3BUTUS JPYTHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

—pa3BUTHE TPEJICTABICHUA O BO3MOXHBIX cdepax Oynymel mnpodeccCuoHaIbHON
JEeSATENbHOCTH, CBSI3AHHOW C (PM3HMKOM, MOJArOTOBKA K JalIbHEWIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTmkeHre 3TUX IIeJIe Ha ypOBHE OCHOBHOIO o0IIero obpa3oBaHHs 0OeCIICUMBACTCS
pELICHUEM CIIEYIOUIUX 3a/1a4:

—NpUOOpEeTeHNE 3HAHUN O JUCKPETHOM CTPOEHUU BEIIECTBA, 0 MEXaHUYECKUX, TETUIOBBIX,
AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

—NpUOOPETEHNE YMEHHM OMMMCHIBATh M OOBSICHATHh (PU3HUECKHUE SBJIICHUS C UCTIOJIb30BaHUEM
MOJIYYECHHBIX 3HAHUU;

—OCBOGHHME METOJOB pEUIeHUS MPOCTEHIIMX pPacuy€THBIX 3a7ad C HCIOJIb30BAaHUEM
(bu3nyecKux Mojiesiel, TBOPUYECKUX U NMPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

—pa3BUTHE YMEHUN HAOJI01aTh MPUPOIHBIC SIBJICHUS U BBINOJIHATH OMBITHI, Ja00OpaTOPHBIC
paboThl M HSKCHEPUMEHTANbHBIE HCCIEAOBAHUS C MCIOJIB30BAHUEM H3MEPUTEIIbHBIX
puOOPOB;

—OCBOEHHE TPUEMOB paboThl ¢ uHpoOpMaIMel (QU3NYECKOrO COJEpKaHUs, BKIHOYas
UH()OPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (DU3UKU; aHATIN3 U KPUTHUYECKOE OICHUBAHKE
uHdopmanuu;

—3HaKOMCTBO CO cdepamu TpoPecCHOHATEHON AeATEIPHOCTH, CBI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JOCTIKEHUAX (PU3HMUESCKON HAYKH.



MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBH ¢ ®I'OC OO0 (usuka siBhsieTcs 0053aTeIbHBIM MIPEIMETOM Ha YPOBHE
OCHOBHOTO 001iero oOpa3oBanus. [lanHas nmporpamma npeaycMaTpuBaeT U3ydeHue Gu3NKH
Ha 06a30BOM ypoBHE B 00BbEMe 204 4 3a Tpu roga oOydeHHs mo 2 4 B Hexelno B 7, 8 u 9
KJ1acce.

COILEPKXAHUE YYEBHOTI O IPE/IMETA «®PU3UKA»

7 Kjaace

Paszpnen 1. ®usuka v eé posib B NO3HAHUM OKPYKAKOLIEr0 MUPa

®u3nka — Hayka o npupoje. SBieHus npupopl. PU3NUecKue ABICHUSA: MEXAaHUYECKHE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusnueckue BeaMUMHBL. I3mepenue Qusnuecknx BenuyuH. Duszmueckue MNpUOOPHI.
[TorpemHocTh N3MEPEHU. MeEXTYyHApOAHAS CUCTEMA EAUHULL.

Kak ¢usuka u apyrue ectecTBEHHbIE HAayKH M3y4aroT Hpupony. EcTecTBeHHO-HayuHBIH
METOJl TMO3HaHUs: HaOJIIOJEHHE, MOCTAaHOBKAa HAay4YHOI'O BOIPOCA, BBIIBUKEHHE THIIOTE3,
HKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBACHEHHE HaOmonaeMoro spieHus. OnucaHue
(U3UYECKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpavyuu
1.  MexaHu4eckue, TEIIOBbIC, IIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.

2. ®usnueckue NpuOOPHl U MpoLEAypa MPSIMbIX U3MEPEHUM aHATOTOBBIM U IU(PPOBBIM
puOOpPOM.
Jlabopamopnuie padbomul u onvimol

OnpeneneHre UEHbI IeIEHUs IIKaJIbl U3MEPUTEILHOTO Tprbopa.

N3mepenne paccTosHU.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MaJbIX TEI.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS O CTPOCHUM BeLeCTBa
Crpoenue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pasMmepbl. OMNbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmkeHne yactull BemecTBa. (CBS3b CKOPOCTH [BWXKEHMS 4YacCTHI[ C TEMIEPaTypoil.
BpoynoBckoe nBuxenue, nuddysus. BzaumonelicTBue 4acTHI] BEIIECTBA: MPUTSHKCHUE U
OTTAJIKUBAHUE.

ArperaTHple  COCTOSIHMSI ~ BELIECTBA: CTPOEHUE Ta30B, JKUAKOCTEHW M  TBEPABIX
(kpucTaymyeckux) Tes. B3auMocBsI3b MEXy CBOMCTBaMM BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSIHHUM
BO/IbI.

Jemoncmpayuu
1. HabGmonenne OpoyHOBCKOTO IBUKEHUSI.

2. Habmonenue nuddysun.
3. HaOmionenue sBieHUM, OOBACHAIOMIUXCS NPUTSHKECHUEM WIM OTTaJIKMBAHUEM YaCTHIL
BEILIECTBA.

Jlabopamopnwie padbomul u onvimol

1. OueHka quameTpa aToMa METOJIOM PSAOB (C UCTOIb30BaHUEM (PoTorpaduii).
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2. OnbIThl 10 HAOTIOAEHUIO TEMJIOBOIO PACILIMPEHUS Fa30B.
3. OnbITI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKECHHUS.

Pa3nen 3. /IBu:KeHMe U B3aUMOeliCTBHE TeJl

Mexanndeckoe nBWKeHHE. PaBHOMEpHOEe M HepaBHOMEpHOe JBHKEHHE. (CKOpPOCTE.
Cpennsisi CKOpOCTh NP HEPABHOMEPHOM JBMKEHUU. PacUET MyTH U BpEMEHU JIBUKECHHUS.

SlBnenrie wHepnuu. 3aKOH HHEpUMH. B3auMopeicTBHe Ten Kak NpUYMHA W3MEHEHUS
CKOPOCTH JBM)KEHHUA Tell. Macca kak Mepa uHepTHOcTH Tena. [lmoTHocTh BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JMHUIIE 00bEMA BEILIECTBA.

Cuia kak XapakTepucThka B3aumMoiedcTBusa Ten. Cuia ynpyroctd M 3akoH I'yka.
W3mepenne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBIIEHHE TATOTEHHs M cwia TsokecTH. Cuiia
TSKECTU Ha Apyrux IuiaHetax. Bec tena. HeBecomocts. ClioKeHUE CHII, HAIIPaBJICHHBIX IO
onHoM mpsimold. PaBHonelctByromas cui. Cuna TpeHus. TpeHHe CKOJIbKEHUS W TPEHHE
MOKOA. TpeHne B IpUpOJE U TEXHUKE.

Hemoncmpauuu

HabGnrogenne MexaHn4ecKoro JIBUKEHUS TeNa.

N3mepenne cKkOpoCTH NPSIMOJIMHENHOTO JBUKECHMUS.

Hab6utoieHue siBJIeHUs HHEPIUH.

Hab6itoienne n3MeHeHus: CKOpOCTHU MPU B3aUMOJICHCTBUU TEII.

CpaBHeHHME MaccC 10 B3aUMOJICHCTBUIO TE.

CiioxeHne Cuil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamophuie padbomul u onvimol

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUKEHUS (IIapUKa B )KUIKOCTH).

2. OmpegneneHue CpelHEW CKOPOCTH CKOJIbKEHUs OpycKa WM [IapUKa MO HAKIOHHOU
IIJIOCKOCTH.

3. Ompezenenue MIOTHOCTH TBEPAOIO TENA.

4. OnpIThl, NEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTSKEHMs (IedopManuu) MPY>KUHBI OT
MIPUIIOKEHHOU CHIIBL.

5. OnseITBl, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTb CHWJIBI TPEHHUS CKOJBXKEHHS OT CHIIBI
JABJICHHS U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN.
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Paznen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTENH 1 ra3oB

JlaBnenue. CriocoObl yMEHBIIICHUS U YBEJIMYCHUS JaBiieHus. JlaBieHue raza. 3aBUCUMOCTb
JaBJieHWs raza oT o0béma, Temreparypbl. llepemada paBiaeHus TBEPALIMU TeEJAMH,
KUJIKOCTSIMU U razamu. 3akoH [lackans. [TneBMaTyeckue MamHbl. 3aBUCUMOCTh JaBJICHUS
KUAKOCTH OT TiyOunbsl. [mapocratmdeckuit mapamokc. CooONIArONIEeCs COCYIBI.
I'mapaBanyeckre MEXaHU3MBI.

Atmocdepa 3emnm u atMmocdepHoe naBiieHHe. [IpUYuHBI CyIECTBOBAHUS BO3TYIIHOMN
o6omouku 3emnu. OnwiT Toppuuemm. M3mepenue arMocpepHOTO NaBiIeHUS. 3aBUCUMOCTD
aTMOoc(epHOro J1aBJ€HUSI OT BBICOTHI HaJ YypoBHeM wMops. [IpubGopsl s u3MepeHus
aTMoc(epHOro JaBJCHUS.

JleficTBUE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeN0. BrITankuparoias (apXxuMenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. Bo3ayxomaBanue.

Hemoncmpayuu
1. Ilepenaua naBiieHUS KUAKOCTHIO U Ta30M.



2. Coobuiaroniyecs: CoCybl.
3. I'mppaBimueckuii mpecc.
4. IlposiBnenue neicTBUs aTMOC(HEPHOTO AABICHUS.
5. 3aBUCHUMOCTb BBITAIKUBAIONICH CHIIbI OT 00bEMA MOTPYKEHHOM YACTH Teja U MIIOTHOCTU
AKUJTKOCTH.
6. PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BBHITECHEHHOM JKHIKOCTH.
7. YcioBME TIUIAaBaHMs TeEJ: IUIABAHWE WM NOTPYKEHUE TEI B 3aBUCHUMOCTH OT
COOTHOIIECHHMS TUIOTHOCTEN TEJIa U JKUJIKOCTH.
Jlabopamopnuie padbomul u onvimol
1. HccrnemoBanue 3aBHCHMOCTH Beca Tela B BOAEC OT 00BbEMa MOTPYXKEHHON B KUIKOCTH
4acCTH Tena.

2. OnpeneneHue BBITATIKUBAIONICH CHIIBI, JEHUCTBYIONIEH Ha TeNO, MNOTPY:KEHHOE B
KUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKABAIOIEH CUJIbL, IEUCTBYIOIIEH HA TEJIO B XKUIAKOCTH,
OT MaccChl TeJa.

4. OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTDH BBITAIKHABAIOIIECH CHUJIBI, JACHMCTBYIOLIEW Ha
TEJIO0 B >KUAKOCTH, OT 00BEMA MOrPYXKEHHON B MKUIAKOCTh YAaCTH TeJla U OT IUIOTHOCTH
KUIKOCTH.

Pazgen 5. PaGora u MOIIHOCTB. DHeprus

Mexanuudeckasi pabota. MOITHOCTb.

[IpocTeie MexaHU3MBIL: pbIyar, 0JI0K, HAaKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHeHune npaBuiia paBHOBECHs pblyara K 010Ky. «3o0si0To€ npaBuiio» mMexaHuku. KIT/I
MPOCTBHIX MEXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. KuHeTmueckas W TOTeHIManbHas »sHeprus. I[IpeBparmieHue
OJIHOTO BMJIa MEXaHUYECKON YJHEPTUH B APYTOW. 3aKOH COXPAHEHUsI SJHEPTUN B MEXAHUKE.

Hemoncmpauuu

1. IlpumMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomul u onvimol
1. OmpeneneHue paOOTbl CHJIBI TPEHUS TNPU PABHOMEPHOM JIBIKEHUM Tejla IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnepoBaHue ycnoBui paBHOBECHS pblyara.
3. HN3mepenue KII/] HaKJTOHHOW MIIOCKOCTH.
4. M3ydyeHue 3aKOHa COXpPAaHEHUS MEXAHUUYECKOW DHEPTUM.

8 kiacce

Pa3nea 6. TenioBbIe ABJIEHUSA

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUM CTPOEHHs BellecTBa. Macca
U pa3Mepbl aTOMOB M MOJIEKYJd. OMbIThl, NOATBEPKIAOIIME OCHOBHBIE IOJOKECHUS
MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpuctammuiyeckue u
amopdubie Tena. OObACHEHHE CBOMCTB Tra3oB, JKUJIKOCTEH W TBEPABIX TEJI HAa OCHOBE



MOJIO)KEHUM MOJIEKYJIAPHO-KUHETUUECKON Teopur. CMauyrMBaHWE W KallWUIAPHBIC SIBIICHUA.
TerioBoe pacIupeHnue 1 CxKATHE.

Temneparypa. CBsi3b TEMIIEPATYpPbl CO CKOPOCTHIO TEIJIOBOTO IBUKEHUS YACTHII.

Baytpennssi sHeprus. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPIrUM: TeIvlonepenada u
coBepieHrue padboTel. Buapl Temionepeaadn: TeIIOMPOBOIHOCTh, KOHBEKITUS, N3TyUCHHUE.

KonmaecTBo TemnoTel. YenbHas TEIIOEMKOCTh BellecTBA. TeImIOOOMEH M TEIIOBOE
paBHOBecCHE. YpaBHEHHE TEIJIOBOTO OanaHca.

[InmaBneHne M OTBEpACBAaHUE KPHUCTAJUIMYECKUX BEIIECTB. Y AECIbHAS TEIUIOTA ILIABJICHUA.
ITapoobpazoBanue u konjaeHcanusa. Hcmapenue (MC). Kumenue. VYnenbHas Teruiora
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHUICHUS OT aTMOC(EPHOTO JaBJICHHUS.
BrnaxHocTs Bo3myxa.

DHeprus ToIMBa. Y IeJibHasi TEIJI0Ta CTOPaHus.

[Tpunnmner paGoTel TerioBbix asurareneit. KIIJ[ rtermoBoro npuratens. TerioBbie
JIBUTATEIIN U 3aIuTa okpyxaromiei cpeast (MC).

3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX Mpoueccax (MC).

Jlemoncmpavyuu
HaOnronenune OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysun.

HaOnronenue siBieHUt cMauMBaHUs M KaMWLISIPHBIX SIBJICHUN.
HaOntonenue TenioBoro pacimpeHus Ted.

N3MmeHeHune naBiaeHus ra3a npu M3MEHEHUH 00bEMa U HarpeBAHUH WIIH OXJIKICHUH.
[IpaBua u3MepeHus TEMIIEPATYPHI.

Bunbl Tenonepenayn.

OxJta>kieHue npyu COBEpUIEHUU paOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHCIIHUMH CHJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEILIECTB.

11. HalGmromeHue KUIIeHHS.

12. HabmroneHue mocTostHCTBa TeMIIEpaTyphl IPH TIIaBJICHUH.

13. Mojeau TeIIOBBIX JIBUTATEIICH.

Jlabopamopnuie padbomul u onvimol
1. OnbITHI O HAOIIOJICHUIO TETJIOBOTO PACHIMPEHUS Ta30B, )KUAKOCTEN U TBEP/IBIX TEJL.

2. OmpITBI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh JAaBJICHHS BO3AyXa OT ero obObéma u
HArpeBaHUs WU OXJIAKICHUS.

3. HaOmrogenue m3MeHeHUs BHYTPEHHEH SHEPruu Teja B pe3ylibTare Terionepeiaadyu u
pabOThI BHEITHUX CHII.

4. WccnenoBaHue sIBIECHUS TEINIOOOMEHA MTPU CMEIIUBAHUU XOJIOJHOM U TOpsiuei BOJIBI.

5. OmpeneneHne KOJIMUECTBA TEIUIOTHI, TOJYYEHHOTO BOJION MPH TEINIOOOMEHE ¢ HarpeThiM
METAUTMYECKUM LIUJIMHIPOM.

6. OnpezneneHue ynelbHON TEIIOEMKOCTH BEILIECTBA.

7. OmnpeneneHre OTHOCUTEILHOW BIAXHOCTH BO3/1yXa.
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Pa3znes 7. DiaekTpuyeckue 1 MArHUTHbIE SIBJICHUS
OnekTpuzanus Ten. [[Ba poaa 3IeKTpUYECKUX 3apsioB. B3anmoneicTBUE 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CHJIbI B3aUMOJCHCTBUSA 3apsKEHHBIX TeJl OT BEJIMYMHBI



3apsAJI0B U PACCTOSIHUSA MEXKY TEJIaMu).

OnekTpuueckoe nosie. Hanpspk€HHOCTE anekTpuyeckoro mnotia. [IpuHumn cyneprno3unuu
ANEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIN 3JeKTpudeckuid 3apsia. CTpoeHue
atoma. [I[poBOAHUKH U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS JIJIEKTPUYECKOrO0 TOKa. FcTounumku
MIOCTOSIHHOTO TOKa. J[eMCTBUS 3JEKTPUUECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MarHUTHOE).
DIIEKTPUYECKUM TOK B KUJKOCTSIX U razax.

Onextpuyeckasd nenb. Cuna Toka. OieKTpuueckoe HampsbkeHue. ColnpoTHBICHHE
IPOBOJHMUKA. YJIETbHOE CONPOTHBJIEHUE BellecTBa. 3akoH Owma s y4yacTKa IEIu.
[TocnenoBaTenbHOE U MApaIeIbHOE COETUHEHUE TPOBOIHUKOB.

PaGoTa 1 MOIIHOCTH AJEKTpUUecKoro Toka. 3akoH Jlxoyns— JleHna. Dnexkrpuyeckue
LETH U OTPEOUTENH NEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[ToctostHHbIE MarHuThl. B3amMonelcTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE mMoOJIE.
MarauTtHoe nose 3eMJIM U €ro 3Ha4eHue IS )ku3HU Ha 3emiie. OnbeIT Opcerena. MaroutHoe
[0JIe BJIEKTPUYECKOro Toka. [IprmMeHeHue »JIeKTpOMarHUTOoB B TEXHUKE. JlencTBue
MarHUTHOTO TIOJSl Ha TPOBOJHHMK C TOKOM. OJEKTPOABUTATEIb IOCTOSHHOTO TOKA.
Hcnonb30BaHue JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbeitel @Dapaness.  SBieHne  3yeKTpoMarHuTHOM  mHAyKOMH. [IpaBuno  JleHna.
Onektporeneparop. CrnocoObl MOJy4YEHUs DJIEKTPUYECKOW JHEPTrUU. DJIEKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu
DJIeKTpU3aIus Tell.

JIBa poJia 3MEKTPUUECKUX 3apsSA0B U B3AMMOJECHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U AEHCTBUE IIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsT UHIYKIIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

IIpOBOIHUKY U JUBTIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBUS DIEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUM TOK B )KUIKOCTH.

11. M3mepeHne cuibl TOKa aMIIEpMETPOM.

12. M3mepeHne 351eKTpUIECKOro HAMPSKEHUSI BOJIBTMETPOM.

13. Peocrar u marasuH CONpPOTHUBIIEHUN.

14. B3amMo1eCTBHAE TOCTOSIHHBIX MAarHUTOB.

15. MoaenupoBaHKE HEBO3MOXKHOCTH Pa3/IeICHUS MOJIOCOB MarHUTa.
16. MoaenupoBaHHE MArHUTHBIX MOJIEN TOCTOSSHHBIX MAarHUTOB.
17. OnbIT OpcTena.

18. MarHuTHOE MoJje Toka. DJICKTPOMAarHur.

19. JlercTBME MAarHUTHOIO MOJISI HA IIPOBOJIHUK C TOKOM.

20. DJNEKTPOABUTATEb IMTOCTOSTHHOTO TOKA.

21. HMccnenoBaHue IBICHUS DIEKTPOMArHUTHOM MHIYKIIVH.

22. OnbiTel @apajes.
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23. 3aBUCHMMOCTb HAIPABJICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBHM €ro BOZHUKHOBEHUSI.
Jlabopamopnuie padomul u onvimul

1. OnbIThl IO HAOTIOICHUIO STIEKTPU3AIMH T MHAYKIINEH U PU COTIPUKOCHOBEHHH.

2. COopka u mpoBepka padOThI JJIEKTPUUECKON 1IEMH MTOCTOSTHHOTO TOKA.

3. HW3mepenue u peryaupoBaHUe CHIIbI TOKA.

4. W3mepeHue U peryaupoBaHUE HANPSHKCHMUS.

5. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS

pPE3UCTOpa U HAMPSDKEHUS Ha PE3UCTOPE.

6. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPHUIECKOTO CONMMPOTHRIICHHS MPOBOTHUKA

OT €ro JITMHBI, TJIOIIAIU MOMEPEYHOr0 CEUYEHUs U MaTepHraa.

7. IlpoBepka mpaBuiia CIOKEHHS HAIPSKEHUHM MPHU MOCJIEI0BATEILHOM COSAMHEHUH JBYX

PE3UCTOPOB.

8. IIpoBepka mpaBmIa sl CHITBI TOKA TPH MTapajuIeIbHOM COSTUHEHUN PE3UCTOPOB.

9. Omnpenenenre pabOTHI IEKTPUIESCKOTO TOKA, UIYIIETO Yepe3 PEIUCTOP.

10. OmpeneneHre MOIITHOCTH AJIEKTPHYECKOTO TOKA, BBIJCISIEMON Ha PE3UCTOPE.

11. HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT HalpsDKEHUs Ha

HEM.

12. HccnenoBaHre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSIHHBIX MarHUTOB.

13. HMccnenoBanne nedCTBH SJIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPETIKY.

14. OMBITHI, TEMOHCTPHUPYIONTHE 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBUS KATYIIKH C TOKOM U

MarHuTa OT CHJIbl TOKa W HAIlpaBJICHUS TOKA B KaTYIIIKE.

15. M3ydyeHue AeMCcTBUS MAarHUTHOTO MOJISl HA IPOBOIHUK C TOKOM.

16. KoHcTpyupoBanue u u3ydeHue padoThl JJICKTPOIBUTATEINS.

17. OOBITBI TI0 MCCIICIOBAHUIO SIBJICHHUS JJICKTPOMAarHUTHOW WHIYKIIMH: WCCIIECIOBAHUC

M3MCHEHUH 3HAYCHUS U HaNPABJICHHS HHIYKIIHOHHOTO TOKA.

9 kiacce

Pazgen 8. Mexanuveckue siBJIeHUSA

Mexannueckoe aBwkeHue. MarepuanbHas Touka. Cucrtema orcu€ra. OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBWXXEHHsS. PaBHOMEpHOE NpsMOIMHENWHOE [BWKeHHEe. HepaBHOMepHOE
NpsIMOJIMHEWHOE JBM>KeHUE. CpellHsisi 1 MTHOBEHHAsi CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JBUKECHUM.

Yckopenue. PaBHoyckopeHHOe npsiMouHEHOe ABrxkeHue. CBoOoHOE najgeHue. OmbIThI
lanmunes.

PaBHOMepHOE ABMXKEHHE MO OKpY:KHOCTH. Ilepmon u ydactora oOpamieHus. JIuHelHas u
yIJIoBas CKOpOCTU. LIeHTpoCcTpeMHUTENBHOE YCKOPEHUE.

ITepsoiii 3akoH Herorona. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IIpuHiun
CyHEPIIO3ULIUN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHHUSI CKOJIbKEHHS, CHIIA TPEHUs
TOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSITOTEHHS. YCKOpPEHHUE CBOOOAHOTO NaJECHUS.
JBmwxenne muianeT BOKpyr Coisnma. IlepBas kocmuueckas ckopoctb. HeBecoMocTes u
MEPETPY3KHU.



PaBHOBecue MaTepuanbHON TOUKH. AOCONMIOTHO TBEPAOE Tesio. PaBHOBecHe TBEPIOTO Tela
C 3aKPEIUIEHHOU OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynsc Tena. 3meHenue umnyibsca. MMnynasc cuiibl. 3aKOH COXPAHEHHS! HMITYJIbCA.
PeaktuBHOE IBUXKEHUE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa cuil TsbKecTH, ynpyroct, TpeHus. CBs3b
sHepru u padoTsl. [loTeHIManbHas >Heprus Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[loreHunanbHass »SHeprusi cxkarol npyxkuHbl. Kunetmueckas »sHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPIHH.

Jemoncmpayuu
1. Halnronenne MexaHn4ecKoro ABUKEHUSI TeJla OTHOCUTENIHO Pa3HbIX TEJI OTCUETA.
2. CpaBHeHUE MyTEW W TPACKTOPUW JBHKEHHUS OJHOTO M TOTO K€ TEJIa OTHOCUTEIBHO
pa3HBIX TEJ OTCUYETA.
3. N3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHUS.
4, HccnenoBanue Mpu3HakoOB PABHOYCKOPEHHOTO JBUKEHUS.
5. HaOmnronenue ABUKEHUS TeJia M0 OKPYKHOCTH.
6. HabGmronenne MexaHM4eCcKuX sIBICHUH, MPOUCXOIAIUX B cucTeMe otcuéra « Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KaOUHETa (PU3UKH.
7. 3aBUCUMOCTh YCKOPEHUS TeJIa OT MACChl TEJa U JIEMCTBYIOIIENA HA HETO CUJIBI.
8. HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.
9. N3MeHeHne Beca Tena mpu YyCKOPEHHOM JIBUKEHHH.

10. Ilepenaua mmmysnbca Mpyu B3aUMOJICUCTBUU TEI.

11. IIpeoOpa3zoBaHus SHEPTHUH MPU B3aUMOJICUCTBUU TEll.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIECHCTBUU.

13. CoxpaHeHHe UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HaOmroneHue peakTUBHOTO JBUKEHUS.

15. CoxpaHeHHe MEXaHHUYECKON SHEPTUU IPU CBOOOTHOM MaJCHUU.

16. CoxpaHeHUE MEXaHUYECKOUN SHEPTUHU MPU JBHKEHUU Teja MO JEUCTBUEM MPY>KUHBI.
Jlabopamopnuie padbomul u onvimol

1. OmnpeneneHue cpegHEl CKOPOCTH CKOJIbKE€HUS OpyCKa WM JBHXKEHUS LIapHuKa 110

HAKJIOHHOM IUIOCKOCTH.

2. OnpeneneHue YCKOpPEHUs Tella MNPU PABHOYCKOPEHHOM JBHWKEHHUU MO HAKJIOHHOU

IIJIOCKOCTH.

3. HccnenoBanue 3aBUCHMOCTH MyTH OT BPEMEHHU NMPU PaAaBHOYCKOPEHHOM JBUXKEHUU 0€3

HA4YaJIbHOU CKOPOCTH.

4. TlpoBepka TUIOTE3bl: €CIU MIPU PAaBHOYCKOPEHHOM JBMKEHUU 0€3 HayaJlbHON CKOPOCTH

MyTH OTHOCSATCSI KaK PsSiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME MPOMEXKYTKH BPEMEHU

OJINHAKOBBI.

5.  HccrnenoBanne 3aBUCUMOCTH CHUJIbI TPEHHUSI CKOJIBXKEHUS OT CHJIbI HOPMalbHOTO

JaBJICHUSI.

6.  Omnpenenenue kodhHUIMEHTA TPEHUS CKOTBKCHHUS.

7. OnpeneneHue XECTKOCTH MPY>KUHBI.

8. M3yueHue 3aK0OHA COXpPAHEHUS SHEPTUU.

Pa3zaen 9. Mexannueckue KoJ1e0aHUA U BOJHBI



KonebarenbHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJCOAHWMA: TEPHOJ, YacTOTa,
aMIUIUTya. MaTeMaTH4eCcKuid W TNPYKHHHBIA MasTHUKH. [IpeBpalieHue SHEpruu TNpu
K0J1€0aTeIbHOM IBMKEHUU.

3aryxaroniue kojaebanus. BeiHyX1eHHbIe KojieOanus. Pe3oHaHcC.

Mexanudeckne BONHBL. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHBIC W TIOTIEpEYHBIC
BOJIHBI. JITiHA BOJIHBI M CKOPOCTH €€ pacrpocTpaHeHus. MexaHW4YeCKrue BOJTHBI B TBEPIOM
TeNe, CEHCMUYECKUE BOJIHEL.

3ByK. [ pOMKOCTB 3ByKa U BeIcOTa TOHA. OTpaxeHue 3Byka. MHGpa3ByK U yiabTpa3ByK.

Jemoncmpayuu
Ha6nronenue xonedanuii Te1 MO AEUCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.
Habmoenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHCca.
PacnipocTpanenue npo10abHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIN).
HabGnronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnuie padbomut u onvimol
1. OmpepeneHue 4acTOTHI U IEpUOJIa KOJIeOaHUH MaTeMaTUYECKOTO MasITHUKA.
2. OnpeneneHue 4acTOTHI U MEpUO/Ia KoJIOaHUM NPYKUHHOTO MasiTHUKA.
3. HccnemoBaHme 3aBHCHMOCTH Teproaa KoieOaHWHA MOJBEIMICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. HccnepoBanme 3aBUCMMOCTH TepuoAa KoJeOaHW MPYKMHHOTO MAasTHHKA OT MAacChl
rpysa.
5. IlpoBepka HE3aBUCMMOCTU TMepUOJa KoJeOaHUM rpys3a, MOABEUICHHOTO K HUTHU, OT
Macchl Tpy3a.
6.  OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH MeproIa KoieOaHuil Py KUHHOTO MasITHUKA
OT MacChI Tpy3a U )KECTKOCTH TPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO TaJCHUSI.
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Pazgea 10. DnekTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHUTHOE TOJIE. DJEKTPOMArHUTHBIE BOJIHBL. (CBOWCTBA 3JIEKTPOMATrHUTHBIX
BonH. [llkana 3JE€KTPOMArHUTHBIX BOJH. VICIOJIIB30BaHHWE SJIEKTPOMATHUTHBIX BOJH IS
COTOBOM CBSI3HU.
DJIeKTpOMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.
Hemoncmpauuu
1. CBoiicTBa AIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.

Pa3znes 11. CBeToBbIE ABJICHUS

JlyueBasg monenp cBera. Mcrounuku ceera. [IpsmonuHenHOE pacnpoCTpaHEHUE CBETA.
3atmenust Connua u JIynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienue cBera. 3akoH mnpenomMieHus: cBeta. [IolHOe BHYTpEeHHEE OTpaKEHUE CBETA.
Hcnonb30BaHue MOTHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.

Jluaza. Xox nyduerr B numH3e. Omntmueckas cuctema ¢oToarmapata, MHUKPOCKOTA H
teneckona (MC). I'na3 kak ontuueckas cucrema. bin3opykocTs U AaIbHO30PKOCTb.



Paznoxenue 6enoro ceera B ciekTp. OnbiTel HptoToHa. CrioskeHne CeKTpabHbIX I[BETOB.
Jucnepcus ceera.
Hemoncmpayuu
[IpssMonHEHOE pacIpOCTPAaHEHHE CBETA.
OtpaxeHue cBeTa.
[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
Onrtuueckuii CBETOBOI.
Xop j1ydeil B coOuparoniei JIMH3e.
XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.
[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.
[Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIIA.
Mopens ria3sa.
Pa3noxenue 6e1oro cBera B CIEKTP.
12. TlomyueHue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbIX IIBETOB.
Jlabopamophuie padbomul u onvimol
1. HccnenoBaHue 3aBUCMMOCTH yIiia OTPaXKEHHsI CBETOBOIO JIyda OT yIJia MMaJIeHHUS.
2. HccnenoBaHue 3aBUCHMOCTH yIJIa MPEIOMIJIEHUS CBETOBOTrO Jiyya OT yIUIa MAJCHUS Ha
TPAHULE «BO3yX—CTEKIIO».
3. IlomydeHue n3o0paxeHuil ¢ MOMOIILI0 COOUPAIOIICH JIMH3HI.
4. Omnpenenenue POKYCHOTO PACCTOSHUS U ONITUYECKON CHUIIbI COOMpAIOIEH JTUH3HI.
5. ONBITHI IO PA3IOKEHUIO OEIOr0 CBETA B CHEKTP.
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Pa3pen 12. KBanToBbI€E SIBJIEHUSA

OmnswiTel Pesepdopaa u mnanerapHas moaens atroma. Mogens aroma bopa. Mcnyckanue u
MOIJIOIIEHME cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIEKTPBI.

PamnoaktuBHOCTh. Alnbda-, O0eTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sijpa.
Hyknonnast moaens aroMHOTO szpa. M30ToMEL.

PaanoaxtusHbie npespaienus. [lepuon nosmypacmnana aTOMHBIX sIIEP.

SAnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsS0BOTO U MAacCOBOTO YHCEN. DHEPIUs CBA3U
aTOMHBIX sep. CBsi3b Macchl M 3Hepruu. Peakuum cuHTe3a U neneHus saep. McrouHuku
snepruun Comnna u 38831 (MC).

SnepHas sHepreTuka. JlelcTBrs paAuOaKTUBHBIX U31yYCHUN HA )KUBBIC OPTraHU3MBI .
Hemoncmpauuu

CrexTpbl U3Ty4EeHUS U MOTJIOLIEHUS.

CnekTpsbl pa3IuyHbIX Ta30B.

CnekTp Bogopo/a.

Ha6nronenue tpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3TYYEHUH.

Perucrpanus uszinyyeHus: IpUPOIHBIX MUHEPAJIOB U MTPOLYKTOB.

Jlabopamopnuie padbomut u onvimol

1. HaOmroneHue CrjIomHbIX U TMHEHYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPrUU YACTHUIBI MO TOPMO3HOMY IyTH (IO
dotorpadusim).
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IHoBTOPUTEIBLHO-0000IAOIIMIT MOAYIb

[ToBTOpUTENBEHO-0000IIAIOIIMKA ~ MOAYAb OpEJHA3HAYeH Uil CUCTEMaTH3aluu U
000OIIEHUsT TPEIMETHOTO COJEPKAHUS U OIbITa JAEATEIbHOCTH, MPHUOOPETEHHOrO IpU
U3yYEHUHU BCETO Kypca (PU3MKH, a TaKXkKe JJI1 NOArOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY
AK3aMeHy MO (U3MKe 17151 00yUyaroUXcs, BBIOPaBIIMX 3TOT YUeOHBIH NpeIMeET.

IIppy wW3ydeHHH JAHHOTO MOAYJS PpEANM3YIOTCS W CUCTEMATU3UPYIOTCS  BHJBI
NESATENbHOCTH, HA OCHOBE KOTOpPBIX OOECIEUMBAETCS JOCTHXKEHUE MPEAMETHBIX U
METAnpeIMETHBIX TUIAHUPYEMBIX pe3yJlbTaTOB OO0yudeHus, (OpMHUPYETCS ECTECTBEHHO-
Hay4dHas I'PaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HMCCIICIOBAaHUS SIBICHUM INPUPOIBI U
TEXHHUKH, OBJIAJICHUE YMEHHUIMH OOBACHATH (PU3NUCCKUE SBIICHUS, MIPUMEHSIS MOTYYCHHBIC
3HAHMS, pelaTh 3a1a4M, B TOM YUCJIE KaUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IprHIMNHATBEHO NEATENBHOCTHBIM XapaKTep JAaHHOTO pa3liesia peaIn3yeTcs 3a CYET TOrO,
YTO y4YalllMecs BBIIOIHSIIOT 33/I1aHUA, B KOTOPBIX UM MpPEIIaraeTcs:

" Ha OCHOBE IOJIyYEHHBIX 3HAHWUU PACIIO3HABATh M HAYYHO OOBSACHATH (pU3MUecKue
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HU;

" HCMOJIb30BaTh HAyYHBIE METOJbI MCCIEAOBAHUSA (UBNYECKUX SIBJICHUI, B TOM YHUCIE
JUTSI IPOBEPKHU TMIIOTE3 U MOJTYYEHUS] TEOPETUUECKUX BBIBOJOB;

" OOBSACHATH HAy4YHbIE OCHOBBI HauOOJee BaXXHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUW, HAalpUMEp, MNPAKTUYECKOTO HCIOJIb30BAaHUSA Pa3IUYHBIX MCTOYHHUKOB
SHEPrUd Ha OCHOBE 3aKOHA NPEBPALECHUS U COXPAHEHHSI BCEX HM3BECTHBIX BUJOB
SHEPIHUU.

Kaxnmas w3 TeM JaHHOrO pasfena BKIOYAeT 3KCIEPUMEHTAIBHOE HCCIEAOBAHUE
oboOmaroniero xapakrepa. Pazjen 3aBepiiaeTcss MNPOBEACHUEM JIUArHOCTUYECKON U
OLICHOYHOU paboThI 3a Kypc OCHOBHOM LIKOJBI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YYEBHOT O IPE/IMETA «®PU3UKA»
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

Nzyuenne yuebHOro mnpeamera «Ddusmka» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs JODKHO OOecrnevynBaTh JOCTHXKCHHE CIEAYIOUUX JIMYHOCTHBIX,
METanpeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe éocnumanue:

—IIPOSIBJIEHUE HHTEpPECA K HUCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(bu3NYecKoil HayKH;

—IIEHHOCTHOE OTHOUIEHUE K JOCTUKEHUSAM POCCUICKUX YUEHBIX-(PU3UKOB.
I'pasicoanckoe u 0yxo6HO-HpaABCMEEHHOE 60CNUMAHUE:

—TOTOBHOCTbh K aKTUBHOMY Y4YacCTHIO B 0OCYKJIE€HUHU OOLIECTBEHHO 3HAUYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTUKEHHM
busuKy;

—OCO3HAHME BAXXHOCTH MOPAJIbHO-3TUYECKUX NPUHIMUIOB B JEATEIbHOCTH
YYEHOTO.

Icmemuueckoe eocnumanue:

—BOCHPHUATHE AICTETUUYECKUX KadyecTB (PU3MYECKON HayKh: €€ TapMOHUYHOIO
ITOCTPOEHMS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

—OCO3HaHHE [IECHHOCTH (PU3NYECKON HayKH KaK MOIIHOIO MHCTPYMEHTA IMO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYpPHI;
—pa3BUTUE HAYYHOU JIOOO3HATENBHOCTH, HHTEpEca K HCCIEA0BATENIbCKOM

NEATEIIBHOCTH.
Dopmuposanue Kynbmypol 300p06ba U IMOUUOHATLHO20 D1A2ONONYUUA '

—OCO3HaHWe LEHHOCTH Oe3omacHoro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHpE, BaXKHOCTH TIpaBHJI O€30MacCHOrO TMOBEACHUS Ha
TpaHCIOpTE, Ha AOpOrax, ¢ JJIEKTPUYECKUM M TEIUIOBBIM OOOPYJOBaHHEM B
JIOMAIIHUX yCIIOBUSX;

—chOopMHUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOTO € IpaBa y ApPyroro 4ejaoBeKa.

Tpyooeoe éocnumanue:

—AaKTHMBHOE y4acTHE€ B PEUICHUHU MPAKTUYECKUX 3aJlay (B paMKax CEMbH, IIKOJIbI,
ropoja, Kpast) TEXHOJIOTHYECKON U COLIMAIbHOM HANPaBICHHOCTH, TPEOYIOUINX B
TOM 4HCJIe U GU3NYECKUX 3HAHUIA;

—MWHTEpEC K MPAKTUIECKOMY HU3yUeHHUIO Mpodeccuil, CBA3aHHBIX C (PU3UKOH.
JKonozuueckoe eocnumanue:

—OpHUEHTalMsl Ha MNpUMEHEHHe (GU3NYECKUX 3HAHUU i peuieHusl 3ajaad B
o0nacTh OKpyXarouleil cpepl, IJIaHUPOBAHUS TIOCTYNKOB U OLIEHKH HX
BO3MOKHBIX ITOCJIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

—OCO3HaHUe TJI00aJBbHOTO XapakTepa HKOJIOTMYECKUX MpoOseM M MyTed uX



pelieHusl.
Aoanmauyua o00yuaruiezoca K USMEHAIOUWUMCA YCAOGUAM COUUATBHOU U

npupooOHoIl cCpeowl.

—TI0TPEOHOCTh BO B3aUMOJCHCTBUM TP BBHITIOJIHEHUHU HUCCIIEIOBAaHUI U MPOEKTOB
bu3znyeCcKOil HalIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSIM JAPYTHUX;

—TIOBBIIIEHUE  YPOBHSA CBOEH  KOMIIETEHTHOCTH  4Yepe3  MPaKTHUECKYIO
JIeSITEIIbHOCTD;

—TI0TPeOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHUH, B TOM YHCIe (GOPMYyIUPOBATH
UJIEU, IOHSTHS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SIBICHUSAX;

—OCO3HaHUe Ae(pUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B o0nacTu
bu3uKy;

—IIJITAaHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUI;

—CTpPEMIICHUE aHAJIM3UPOBATh U BBIBJIATH B3aUMOCBSI3U IPUPOJbI, OOLIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUMH;

—OIICHKa CBOMX JEUCTBHM C Y4YE€TOM BIMSAHUS Ha OKPYXKAIOWIYIO Cpeny,
BO3MOJKHBIX TJIO0ATBHBIX TIOCTIEICTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

YHuBepcajibHbIe O3HABATEJIbHbIE 1€ CTBHUS
ba3zoevie nozuueckue oeiicmeus:

—BBISBJISITh U XapaKTEPU30BaTh CYIIIECTBEHHBIE PU3HAKA OOBEKTOB (SIBJICHUH);

—YyCTaHaBIIMBAaTh CYIIECTBEHHBI TPHU3HAK KJIACCH(PUKAIUNA, OCHOBAHHS IS
000011IeHNs U CPAaBHEHUS,;

—BBISBJIATh 3aKOHOMEPHOCTH WM TIPOTHBOPEYMsI B paccMaTpuBaeMbIX (akTax,
JTAHHBIX U HAOJTFOICHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;

—BBISBJISATH MPUIMHHO-CICACTBEHHBIC CBS3H MPH U3YUCHUN (DU3UICCKUX SBIICHUN
Y TIPOIIECCOB; JIe]aTh BIBOJIBI C MCTIOJb30BAHUEM JICTYKTUBHBIX U MHAYKTHBHBIX
YMO3aKJIFOU€HHM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS35X (PU3MUECKUX BEJIUYUH;

—CaMOCTOSITETILHO BBIOMpATh CHOCO0 pelieHus y4eOHOM (U3MYecKor 3amauu
(cpaBHEHHME HECKOJIBKMX BapHaHTOB PEIICHMs, BHIOOp HanboJiee MOAXOISIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPHUEB).
ba3zoevie uccneoosamensvckue oeiicmeusn:

—HCTIOJIb30BaTh BOMPOCHI KaK UCCIICI0BATECILCKUI HHCTPYMEHT TTO3HAHUS;
—TPOBOAUTE IO CAaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY OTBIT, HECIIOKHBINA
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHNE (PU3HUUECKOTO SBJICHUS;
—OIICHUBATh Ha MMPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAITUIO, MTOTYICHHYIO B

XO0J1€ UCCIICIOBAHMSI WIT DKCTIEPUMEHTA;

—CaMOCTOSATENFHO (OPMYITHPOBATh OOOOIIEHUST W BBIBOABI IO pe3yJbTaTaM
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

—TPOTHO3UPOBATH BO3MOXKHOE JaJbHEHINee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a
TaK)K€ BBIJBUTATh MPEANOJIOXKEHHUS 00 WX DPA3BUTHUM B HOBBIX YCJIOBHUSIX H
KOHTEKCTaXx.

Paboma c ungpopmauueit:.



—TIPUMEHSATH Pa3IUYHbIE METObI, THCTPYMEHTHI U 3alpPOCHl IPU MOUCKE U 0TOOpE
uHpOpMaMu WM JaHHBIX C Y4E€TOM TMPEIIOKEHHOM ydeOHOM ¢u3ndeckon
3a/1a4y;

—aHaJIU3UPOBATh, CHUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHMUS;

—CaMOCTOSTEIILHO BbIOMPATh ONTUMAJIBbHYIO (DOpMY Mpe/icTaBleHrs HHPOpMaLIUU
Y WUIKOCTPUPOBATh PEMIAEMBIE 3a[]a4d HECIOKHBIMU CXEMaMH, JUarpamMMmaMu,
MHOM rpaUKON U X KOMOMHALIUAMHU.

YHuBepcajJbHble KOMMYHUKATUBHBIE 1eHCTBUA
Oowenue:.

—B X0JIe 00CYXXJIeH!sT Y4eOHOT0 MaTepHalia, pe3yiabTaToB JJA0OPaTOPHBIX PadOT U
MIPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCY>KJaeMOI TeMbl U BBICKA3bIBAThH
UJIeH, HalleJICHHbIE Ha pEIleHUE 3aJauM W MOJep>KaHue OJiarokenaTeaIbHOCTU
OOIIeHUS;

—COIIOCTAaBIISITh CBOM CYXKJEHUSI C CYXXIEHUSMU JPYTUX YYaCTHHKOB JUANOra,
OOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UIIHUIA;

—BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

—yOJIMYHO TPEJCTaBISATh PE3YyJIbTaThl BBIMIOJHEHHOTO (DU3HUYECKOTO OIbITa
(9KCTIepUMEHTA, UCCIICJIOBAHUS, TIPOCKTA).

Cosemecmuasn oeamenbnocnms (COmpyoHuuecmaeo).

—TIOHUMAaTh W HWCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHIYATbHOU
paboThI MPU PEIICHUH KOHKPETHOU (PU3ndIeCcKoi poOIeMbl;

—TPUHAMATH [IEJIA COBMECTHOM NESATeIbHOCTH, OPTaHU30BBIBATh JICUCTBHS 10 €€
JTOCTIDKCHHIO: PACTIPEACNIATh POJIM, OOCYKIaTh TMPOIECCHl W Pe3ybTaThl
COBMECTHOM pabO0ThI; 000011IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

—BBITIOJHATE CBOIO YacTh pPa0OTHI, JOCTHUTAs KAueCTBEHHOTO pe3yJbTara IIo
CBOEMY HAMPABJICHUIO W KOOPAWHUPYS CBOM ACHCTBUS C JIPYTUMH YJICHAMHU
KOMaH/IbI,

—OIICHUBATh KA4eCTBO CBOETO0 BKIaJa B OOMMH MPOAYKT IO KPHUTEPHSM,
CaMOCTOSATEILHO COPMYITMPOBAHHBIM yUYaCTHUKAMHU B3aHMOICHCTBHSI.

YHuBepcaJbHbIe peryasiTuBHbIC 1eCTBUS
Camoopzanuzayusa:

—BBISBJIATh MPOOJEMBI B KU3HCHHBIX M yUEOHBIX CHUTYaIUAX, TPEOYIONTUX IS
perieHus GU3NIECKUX 3HAHUM;

—OpHUEHTUPOBAThCS B PA3NUYHBIX  TOJIXOJAaX  TPUHIATHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUA TPYIITON);

—CaMOCTOSITETILHO COCTAaBJISITh QJITOPUTM peIIeHUs (U3UYECKOW 3alauu  WIn
IiaHa WCCIEOBaHUS C YYE€TOM MMEIONIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH IIPeIjlaracMbie BAPUAHTHI PEIICHUI;

—1e71aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.
Camokonmpons (pepnexcus):

—TaBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH U MPEJIaraTh IUIaH €€ N3MEHEHUS;



—OOBSCHATDh NPUYUHBI JOCTUXKEHUS (HETOCTHXKEHHSI) pe3yJIbTaTOB JIEATEIbHOCTH,
JaBaTh OLEHKY IPUOOPETEHHOMY OIBITY;

—BHOCHUTh KOPPEKTUBBI B JEATEIHLHOCTh (B TOM YHCIIE€ B XOJ BBINOJHEHUS
($U3MYECKOTO UCCIEOBAHMS HIIM MPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENBCTB,
WU3MEHUBIINXCS CUTYallui, YCTAHOBIIEHHBIX OIMOOK, BOBHUKIINX TPYIHOCTEH;

—OLICHUBAaTh COOTBETCTBUE PE3YNbTATA LIEJIU U YCIOBUSM.

IMouUOHANbHBLIL UHMENIEKM

—CTaBUTh ce0s HA MECTO JPYroro 4eioBeKa B XOJI€ CIOpa WIM TUCKYCCHH Ha
HAyYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.
Ipunamue ceds u opyzux:

—TMpuU3HaBaTh CBOE MPaBO Ha OLIMOKY NpH pelieHuu (U3MYECKUX 3a7a4 WU B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

NPEJIMETHBIE PE3YJIBTATBI
7 KJjacce

[IpenmeTHble  pe3yabTaThl Ha 0a30BOM  YpPOBHE  JOJDKHBI — OTPa)KaTb
c(OpPMHPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHIA:

—MCIIONb30BaTh MOHATUA: (PU3MUECKHE M XUMHUYECKUE SIBJICHUS; HaAOJIOJEHUE,
HKCIEPUMEHT, MOJeNb, THIOTE3a; EAUHMIBI (U3NYECKUX BEJIMYHMH;, aToM,
MOJIEKYyJla, arperaTHbIe COCTOSIHUS BeliecTBa (TBEPAOE, )KUAKOE, ra3000pa3Hoe);
MEXaHUYECKOe JBUKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MpPSIMOJUHEIHOE),
TpaeKTOpHs, paBHOAEWCTBYIOIIas cuil, Aeopmarus (ynpyras, IjiacTHUecKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IBL;

—pa3nuuath sBieHUs (AUQQy3us; TEmIoBOE ABUKEHUE YacTHI[ BELIECTBA;
paBHOMEPHOE JIBUKEHUE; HEpPaBHOMEPHOE JBUKEHUE; WHEPLINS;
B3aUMOJICHUCTBUE TEJI; PABHOBECHUE TBEPABIX TEJI C 3aKPEIJIEHHOM OChIO
BpallleHUs; mepenadya JaBlE€HUs TBEPABIMU TeJlaMH, >KHAKOCTSIMU M Ta3aMu;
aTMoc(epHOe JaBJICHKE; IJIABAHUE TEJ; MPEBPALICHUS MEXAHUYECKOU IHEPTUHN)
0 ONUCAaHUI0O HUX XapaKTEepHbIX CBOWCTB M Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

—pacno3HaBaTh NMPOSIBICHUE M3YUYECHHBIX (PU3MUECKHUX SIBJICHUM B OKpPYXKaroIIem
MHUpPE, B TOM 4HuCle (PU3NUECKHE SIBJICHHUS B MPHUPOJE: NMPUMEPHI ABMKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMA B KMBOM W HEXKHMBOM NPUPOJE; IEHUCTBUE CHUJIBI
TpeHUsI B MPUPOAEC U TEXHHUKE; BIUSHUE aTMOCPEPHOTO JABJICHHS Ha >KUBOU
OpraHu3M; IJIaBaHUE pbIO; pblYard B Telie YeJOBEeKa; MPU 3TOM IEPEBOAMTH
PaKTUYECKYIO 3ajayy B yueOHyto, BBIJIEIISITh CYILIECTBEHHBIE
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBJICHU;

—OIKCHIBATh M3YYEHHBIE CBOWCTBA Tel U (U3IUUYECKUE SIBICHUS, HCIOJb3YA
bu3nyeckue BENMYMHBI (Macca, OOBEM, IUIOTHOCTHh BEIECTBA, BPEMS, IMYTb,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CUJIa YIPYIOCTH, CHJIa TSYKECTH, BEC Teja, Cuja
TpeHusi, naBieHue (TBEPAOrO Tema, >KUJKOCTH, Ta3a), BHITAIKHUBAIOLIAS CHUJIA,
MexaHudeckas paboTa, MOUIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbl, KO3 UIIHMEHT



MOJIC3HOTO JIEHCTBUSI MEXaHW3MOB, KUHETHYECKAs W TOTCHIMAIIbHAS YHEPTHUSA);
IpU ONUCAHUU TMPABWIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIOIb3YEMBbIX
BEJIMYMH, UX OO0O3HAYEHUS M E€IUHHULBI (PU3NYECKUX BEIUYHH, HAXOJUTh
bopMyibl, CBS3BIBAIOIINE JIAHHYIO (PU3UYECKYI0 BEJIMYUHY C JIPYTUMU
BEIMYMHAMU, CTPOUTh TpaUKHM U3YYEHHBIX 3aBUCUMOCTEH (U3HUECKUX
BEJINYMH;

—XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOLIECCHI, UCTIONb3Ys
MpaBWia CIOKEHUSI CUJ (BAOJb OJHOM mpsmMoii), 3akoH ['yka, 3akon [lackams,
3aKOH ApXuMmena, MPaBWIO PaBHOBECHUsS phiuara (0JI0KA), «30JI0TOE MPaBUIION»
MEXaHUKH, 3aKOH COXpPaHEHUS MEXaHWYECKOW OJHEPruu; MpH ITOM J1aBaTh
CIIOBECHYI0O (OPMYITUPOBKY 3aKOHa U 3allMChIBaTh €ro MaTeMaTH4YecKoe
BEIPKCHHUC;

—OOBSACHATDh (PU3UUYECKHE SBJICHUS, MPOILIECCHl U CBOWCTBA TeJl, B TOM YHWCJIE U B
KOHTEKCT€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JOTrHYeCcKuX
maroB ¢ omnopoil Ha 1—2 W3y4YEHHBIX CBOWCTBA (PUBUYECKHUX SIBJICHUI,
bu3MYeCcKuX 3aKOHA WM 3aKOHOMEPHOCTH;

—pemaTh pacy€THbIe 3a7a4i B 1—2 NEUCTBUS, UCIONB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBaIONIME (DU3MYECKHE BEJIMYMHBI: HA OCHOBE aHaju3a YCJIOBHS 3a/auud
3aMKChIBaTh KPATKOE YCIIOBUE, MOJCTABIATh (PU3NYECKUE BEIUUYUHBI B ()OPMYIIbI
U TPOBOJUTH PACUEThl, HAXOAHUTHh CIPABOYHBIC JAHHBIE, HEOOXOIUMBIEC ISt
pelieHusl 3a7a4d, OIICHUBATh PEATUCTUYHOCTH TMOJYYCHHOU (DU3HMUECKOM
BEJTUYHNHBL;

—pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEUIUThH MPHU MOMOIIH (HU3HUECKUX
METOJIOB; B OMHMCAHUM WCCJIEAOBAHUS BBIJCISTH MPOBEPSIEMOE TPEINOT0KEHNE
(rumoTesy), pa3auvaTh U UHTEPIPETUPOBATH MOTYYECHHBIM PE3yNIbTAT, HAXOIUTh
OIIMOKU B XOJI€ OMBITA, JIEIAaTh BHIBOJIBI I10 €TI0 PE3YJIbTATaM;

—TPOBOJAUTH OMBITHl MO HAOMIOACHUIO (DU3UYECKUX SBJICHUM WU (PU3MUYECKHUX
CBOMCTB Ten: (OpMyJIHpPOBaTH TMPOBEPSEMbIE MPEATNOIOXKEHUs, COOUpaTh
YCTAaHOBKY U3 TMPEJIOKEHHOTO O00O0pYy/IOBaHUS, 3alUChIBATh XOJI OMNBITA H
(bopMyIHpOBaTh BHIBOIBI,

—BBITIONHATh TPSAMbBIC U3MEPEHUS] PACCTOSIHUS, BPEMEHM, MacChl Tela, 00béMa,
CHJIBI U TEMIIEPATYPhI C UCIIOIH30BAHUEM AHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB;
3aMHUChIBaTh TOKAa3aHWsA MPUOOPOB C  YYETOM  3a7aHHOM  aOCOFOTHOM
MIOrPENTHOCTHA U3MEPEHUN;

—TPOBOJAUTh HCCIEOBAHUE 3aBUCHUMOCTH OJHOW (U3NUECKOW BEITUYUHBI OT
JIPYrol ¢ HWCHOJB30BAaHUEM TMPSAMBIX HW3MEPEHHH (3aBUCUMOCTH  IyTH
PaBHOMEPHO JBMIKYIIETOCS Tella OT BPEMEHM IBIDKCHHUS Teja; CHJIBI TPECHHUS
CKOJIBKECHHSI OT CHWJIBI JIaBJICHUs, KadecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBl TPEHUS OT IUIOMIAJAN COMPUKOCHOBEHUS TEN, CHJIBI
YOPYrOCTA OT YAJIMHEHHSI TPYKUHBI; BBITAIKUBAIONICH CUJIBI OT 00BEMa
MOTPY>KEHHONW YacTW Tella U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCHUMOCTH OT
MJIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJI0; YCIOBUH TIIIaBaHUS



TeJ, YCIOBUW PAaBHOBECHUSl pblyara M OJIOKOB); y4acTBOBAaTh B IUIAHHUPOBAHUU
y4eOHOT0 UCCIIE0BAHMS, COOMPATh YCTAHOBKY U BBITIOJHATD U3MEPEHHUSI, CIICTYSI
MPEAIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3YJIbTATHI MOJTYYEHHOW 3aBHCHUMOCTU
bu3MYecKuX BEJIWYMH B BHJE NPEMJIOKEHHBIX TaOIUI] U TpaduKoB, JeiaTh
BBIBO/IbI 10 PE3YyJIbTATAM UCCIIEAOBAHUS,

—TPOBOAUTH KOCBEHHBIE M3MEPEHUsT (PU3NUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO TENa; CHAJIA TPEHUS CKOJIBKECHHS; JTaBICHUE BO3AYXa;
BBITAJIKUBAOIIAsl CHWJIA, JECWCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTH TEJO;
KO3(Q(PUIIMEHT TMOJE3HOro  ACHCTBUS  MPOCTBIX  MEXaHU3MOB),  CIEAys
NPEJIOKEHHOW  HMHCTPYKIMU: TPU  BBIIOJIHEHUM M3MEpPEHUH  coOupath
AKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIIATh 3HAUEHUE UCKOMOU BEJIMYNHBI;

—cCco0II01aTh TpaBWJIa TEXHUKU O€30MacHOCTH Mpu padoTe C J1abopaTOpHBIM
00opyI0BaHUEM;

—YyKa3bIBaTh MPHUHIUIIBI AEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAIONIMECS COCyAbl, OapoMeTp, phblyar,
MOJIBM>KHBINA U HEMOJIBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

—XapaKTepU30BaTh MPUHIUIBI ACHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM YHUCIIE: MOIIIUITHUKU, YCTPOMCTBO
BOJIONIPOBO/Ia, THAPABIMYECKHI IpPEecC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOU
HACOC, apeoMeTp), HCMOJb3ys 3HAHUA O CBOMCTBaX (M3UUECKUX SIBICHUN U
HEe00X0auMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—TPUBOJIUTh TIPUMEPHI / HAXOAUTh WH(MOPMAIUIO O MPUMEpax MPAKTUYECKOTO
UCITIOJIb30BaHUs (DU3UYECKUX 3HAHUN B TTOBCEAHEBHOM >KU3HU JJisi 00ecreueHus
0e30macHOCTH MpU OOpaIIeHUH ¢ MPUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMHU,
COXpaHEHUsSI 3/I0POBbS U COOJIFOJICHUS HOPM SKOJOTUYECKOTO TIOBENICHUS B
OKPY’KAIOIIEH CPEE;

—OCYHIECTBJISITh OTOOpP HMCTOYHUKOB wHHpopManuu B cetu VHTepHer B
COOTBETCTBHHM C 3aJIaHHBIM ITOMCKOBBIM 3alpOCOM, HAa OCHOBE HMEIOIIUXCS
3HAHUN W MYTEM CPAaBHEHUS PA3IMYHBIX UCTOYHUKOB BBIACNSTH WH(OpMaIuIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUUBON MITU MOKET OBITh HEJTOCTOBEPHOM;

—HCTOJIb30BaTh TPH BBIMOJTHCHUN YYEOHBIX 3alaHU HAYYHO-TIOMYJISIPHYIO
JIUTEPATYPy (PU3HUECKOTO COMEPKAHUS, CIIPABOYHBIC MAaTEPUAITBI, PECYPCHI CETH
WuTepHet; BnaaeTh npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, NPeoOpa3zoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

—Co03/1aBaTh COOCTBEHHBIE KPATKHE MMCHbMEHHBIC U YCTHBIE COOOIICHHS HA OCHOBE
2—3 WCTOYHWKOB HH(pOpManuu (PU3NYECKOTO COJACpKaHWS, B TOM YHCIE
nyOJUYHO JIeNIaTh KpaTKUue COOOIIEHUS O PEe3yJIbTaTax MPOCKTOB WU y4eOHBIX
WCCIIEIOBAHUM; MPHU 3TOM T'PAMOTHO HCHOJIb30BaTh W3YYEHHBIN TTOHSITUWHBINA
anmapar Kypca (U3UKH, COMPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIINECH;

—TpU  BBIMOJHEHUH YyYEOHBIX TMPOEKTOB U HWCCICIOBAHUN pacmpeneisiTh
00s13aHHOCTH B IPYIINE B COOTBETCTBUU C MMOCTABJICHHBIMU 3aJa4aMHU, CIEAUTH 32
BBITIOJITHCHUEM TUIaHA JEHCTBUMN, aJIeKBaTHO OIIEHWBATh COOCTBEHHBIN BKIIAJ B



ACATCIIBHOCTb TI'PYIIIBI; BBICTPAMBATH KOMMYHUKATHBHOC BSaHMOﬂeﬁCTBHC,
YUUTBIBas MHCHHUC OKPYKAIOIINX.

8 ki1acce

[IpenMeTHble  pe3yibTaThl Ha  0a30BOM  ypOBHE  JIOJKHBI — OTpaxaTb
c(hOpPMHPOBAHHOCTH Y 00YJAIONTUXCS YMCHHIA:

—MUCIIOb30BaTh TMOHSTHUSA: Macca W pa3MeEpbl MOJEKYJI, TEIUIOBOE JABUXKECHHE
aTOMOB W MOJIEKYJ, arperaTtHbleé COCTOSIHUS BEIIECTBA, KPUCTANIMUECKUE U
amop(HBIC Tena, HACHINICHHBIM W HEHACHIIMICHHBIA Tap, BIAXHOCTh BO3YXa;
TeMIrepaTypa, BHYTPEHHSII DSHEpPrusi, TEIUIOBOM JBUTATENb; SJIEMEHTAPHBIM
AIEKTPUUYECKUIN 3apsll, JIEKTPUUYECKOE II0JI€, MPOBOJHUKU U JIUDJICKTPUKU,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

—pa3nuyaTh SBJICHUS (TEIJIOBOE paclIMpeHue/ckaTie, Terionepeaaya, TenioBoe
paBHOBECHE, CMAauMBaHWE, KaNWJUISIPHBIC SBJICHUS, MCIApeHUe, KOHJACHCAIus,
IJIaBJICHUE, KpucTauM3auus (OTBEplieBaHUE), KWUIIEHUE, TeIvlonepeaaya
(TeTI0MPOBOHOCTD, KOHBEKIIHS, U3JIyYEHUE); 3JIEKTPU3aALU TEll,
B3aUMOJCUCTBUE  3apsSOB, JIEUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JEWCTBME MArHUTHOTO TOJIA Ha
MPOBOJAHUK C TOKOM, DJJEKTPOMAarHUTHAs WHIYKIMS) TI0 OINUCAHUI0 HX
XapaKTepHBIX CBOWCTB W HAa OCHOBE OIMBITOB, JAEMOHCTPUPYIOIIMX JTaHHOE
(bu3nUecKoe SIBJICHHUE;

—pacno3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBJICHUI B OKpYKalolleMm
MUpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJAE: TMOBEPXHOCTHOE
HATSDKCHUE M KanWUISpHBIE SIBIICHWS B TPUPOJIC, KPUCTALIBI B TPUPOJIE,
uznydenue CoJiHIIa, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHUE
pochl, TyMaHa, WHes, CHera; JJICKTpUYeCKHe sBJICHUS B aTMocdepe,
AJIEKTPUUECTBO KUBBIX OPTaHU3MOB; MarHUTHOE TOJIe 3eMiid, Apeld MmoarcoB,
pOJIb MarHUTHOTO MOJIA ISl KM3HM Ha 3eMJie, MOJIIPHOE CUSHHE; MPU 3TOM
MEPEeBOIUTh MPAKTUYECKYIO 3a/layy B Y4e€OHYIO, BBIJEIATH CYIIECTBECHHBIC
CBOMCTBA/TIpU3HAKU (U3UUECKUX SBJICHUI;

—ONUCHIBAaTh HU3YYEHHbIE CBONCTBA Tel W (PU3NYECKUE SBIICHUS, MHCIIONb3YA
bu3nyeckue BENIMYMHBI (TeMIlepaTypa, BHYTPEHHSSA OJHEPrus, KOJIUYECTBO
TEIUIOTHI, YJE€lbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAas TEIUIOTA IUIaBJICHMS,
yleabHas TeIioTa MapooOpa3oBaHus, yJeibHas TEIJIoTa CropaHusl TOIUIMBA,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIJIOBOM MAalllMHBI, OTHOCHUTEIbHAs
BJIQXXHOCTh BO3[yXa, DJJEKTPUUYECKUN 3apsii, CHIA TOKa, JIIEKTPHUYECKOE
HaIpsHDKEHUE,  CONPOTHUBIICHME  TPOBOJHMKA, YIEIbHOE  CONPOTUBIICHUE
BEIleCTBA, paboTa M MONIIHOCTH JJIEKTPUYECKOr0 TOKA); MpPH OINUCAHUU
OPAaBWJIBHO TPAKTOBaTh (U3UYECKUH CMBICT  HCIOJb3YyEMbIX  BEJIMYHH,
00O3HaYeHUsT M EAUHMIBI (PU3NYECKUX BEJIUYUH, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIOIUE JIAaHHYI0 (PU3WYECKYI0 BEJIMYMHY C JPYTUMH BEJIUYMHAMH,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;



—XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SIBJIEHUS U MPOLIECCHI, UCIIONb3YS
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJSIPHO-KMHETUYECKOM TEOPUH  CTPOECHUSA
BELIECTBA, MPUHLMII CYNEPIO3ULUU TOJEH (Ha KayeCTBEHHOM YpPOBHE), 3aKOH
coxXpaHeHus 3apsijaa, 3akoH OMma g ydacTka uenu, 3akoH Jxoyns—IJleHua,
3aKOH COXpaHEHMsI SHEPIUH; INpPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €I0 MaTEMaTUYECKOE BBIPAKECHHUE;

—OOBICHATH (PU3MUYECKUE MPOIIECCH U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallUl IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUYMHHO-
CIICICTBEHHBIE CBS3H, CTPOUTH OOBACHEHHWE U3 |—2 IJIOTMYECKUX IIAaroB ¢
ornmopoit Ha 1—2 u3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUH, (PUINUIECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

—pemaTh pacyéTHbIe 3aJa4l B 2—3 IEWCTBUS, UCIONb3Ys 3aKOHBI U (POpMYJIbI,
CBsI3bIBAIOLIME (PU3MUYECKUE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3aJauu
3aIUCHIBATh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX JUISI PEIICHUS
3a/layu, BbBIOMpaTh 3aKOHBI W (OPMYJIbl, HEOOXOAMMBIE IJsi €€ pEeIICHHUs,
OPOBOANUTHh pacy€Tbl W CpaBHUBATh IOJyYEHHOE 3HAYEHHE (PUINYECKOU
BEJINYMHBI C U3BECTHBIMU JJTAHHBIMY,

—pacno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU (PUINUECKUX
METOJOB; MCIIOJIb3Yysl OIMCAaHUE MCCIECAOBAaHUs, BBIICIATH IIPOBEPSIEMOE
IIPEATNIOJIOKEHHUE, OLICHMBATh  MPAaBWIBHOCTb  MOPSAAKA  IPOBEIACHUSA
UCCIICIOBAHMUs, 1€J1aTh BBIBOJIBI;

—TPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHHM WM (PU3HYECKHX
CBOMCTB TeJ (KaNmWJUIAPHBIE SBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3JyXa OT €ro
o0bEMa, TeMmIepaTypbl; CKOPOCTH TMpoliecca OCThIBaHMS/HarpeBaHUsl MpH
U3JyYeHUH OT LBETa M3Iy4arolei/OrJIOMA0IIe MOBEPXHOCTH; CKOPOCTh
UCIIAPEHHsT BOJBI OT TEMIEpaTypbl >KMAKOCTH M IUIOLIAAUA €€ IOBEPXHOCTH;
AIEKTpU3ALMs TEJI U B3aNMOJICUCTBUE IIEKTPUUECKUX 3apSAI0B; B3aUMOICUCTBUE
IIOCTOSIHHBIX ~MarHuTOB, BU3YaJIM3alldsl MAarHUTHBIX IIOJEH ITOCTOSTHHBIX
MAarHuTOB; JACHUCTBUS MAarHUTHOTO IIOJISI HA IPOBOJHUK C TOKOM, CBOMCTBA
AIIEKTPOMArHuTa,  CBOMCTBA  DJIEKTPOABUTATENII  MOCTOSHHOTO  TOKA):
dbopMynupoBaTh MpPOBEpsieMble MPEAMNOIOKEHUS, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTr0 000pYJOBaHUs; OMUCHIBATH XOJ OMNbITa U (OPMYIUPOBATH
BBIBO/IbI;

—BBIIIOJIHATE IIPSAMBIE W3MEPEHUs TEMIIEPATypbl, OTHOCHUTEIBHOW BIIAJKHOCTH
BO3]lyXa, CUJIbl TOKA, HAMPSXKEHUS C UCIIOJIb30BAHUEM aHAJIOrOBBIX MPUOOPOB U
JATYNKOB (PM3MUECKUX BEIIMYMH, CPAaBHUBAThH PE3YJIbTAaThl U3MEPEHUN C yuE€TOM
3aJIaHHOM aOCOIOTHOM MOTPENTHOCTH;

—TIPOBOJIUTh KCCJICIOBAHUE 3aBUCUMOCTH OJHOM (U3MYECKONW BEJIWYHUHBI OT
JIPYroil ¢ HUCIOJIb30BAHUEM NPSIMBIX U3MEPEHUHN (3aBUCHMOCTBH COIPOTHUBIICHHUS
IIPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAAX IIONEPEYHOI0 CEYEHUS U yIEIBHOIO
CONPOTHBIIEHUS BELIECTBA IPOBOJHNKA; CHJIBI TOKA, HIYLIErO Yepe3 MIPOBOAHUK,
OT HaNpsDKEHUS HA MNPOBOJHUKE; HCCIECIOBAHHME IIOCIIENOBATEIBHOIO U



[apajuIeIbHOTO COEJUHEHUM MPOBOJHUKOB): IJIAHUPOBATh HCCIEIOBAHUE,
coOMpaTh YCTaHOBKY M BBINIOJIHATh U3MEPEHUS, CIEIys MPEIIIOKEHHOMY IUIAHY,
(¢ukcupoBaTh pe3yibTAaThl IOJIYYEHHOH 3aBUCUMOCTM B BUAE TaOIuL U
rpaduKoB, JenaTh BEIBOBI IO PE3yJIbTaTaM UCCIIECTOBAHMUS;

—IIpOBOJUTh KOCBEHHbIE HM3MEpeHMs (U3MUecKuX BeauuuH  (yAesibHas
TEIUIOEMKOCTh BELIECTBA, CONPOTHBIICHHWE IMPOBOAHHMKA, paboTa W MOIIHOCTb
AIEKTPUYECKOTO TOKa): IUTAHUPOBATH U3MEpPEHUS], cooupathb
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJEIysl MNPEIIOKEHHOM WHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

—Cco0mo1aTh MpaBuUjia TEXHUKH Oe30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

—XapaKTepU30BaTh MPUHLHUIBI ACHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOIl Ha UX OMKMCAHUA (B TOM YHCJIE: CUCTEMA OTOILIEHUS JOMOB,
TUTPOMETD, apoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUIECKOM
DHEPrUH, 3JIEKTPOOCBETUTENIbHBIE MTPUOOPHI, HATPEBATEIBHBIE AIEKTPOIPUOOPHI
(mpumepsl), IEKTPUYECKUE IIPENOXPAHUTEIIN; AJIEKTPOMArHur,
AJIEKTPOJBUTATENb TMOCTOSHHOTO TOKA), HCHOJbB3Yys 3HAHUS O CBOMCTBax
(duznyecKuX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U MU3MEPUTEIbHbIE MPUOOPHI
0 CXeMaM M CXEMAaTHYHbIM pPHUCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBHUIaTElb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
pEoCTaT); COCTaBIATh CXEMBbl 3JIEKTPUUYECKUX LENed ¢ MOCIeI0BAaTEIbHBIM U
napajuleJIbHbIM COECIMHEHUEM D3JIEMEHTOB, pasjiiyas yCJIOBHble O0O3HAYEHUs
AJIEMEHTOB 3JIEKTPUUYECKUX LENEH;

—TPUBOJIUTh MPUMEPHI/HAXOAUTh HHPOPMALUIO O MpPUMEPAX MPAKTUYECKOIO
UCIOJIb30BaHusl (U3NYECKUX 3HAHUN B TIOBCEIHEBHOM KU3HHU AJisi 00ecnedeHus
0e30MacHOCTH MpU OOpallleHUH C MPUOOpaMu U TEXHUYECKUMH YCTPOMCTBaMHU,
COXpaHEHUs! 3/0pPOBbSl U COOJIIOJCHHS HOPM 3KOJOTHMYECKOrO MOBEACHUS B
OKPY’KAIOIIEH CPEE;

—OCYILIECTBJISATh TOWCK HWH(popManuu (U3MUYECKOTO COJAEpkKaHUS B CETU
NHTepHeT, Ha OCHOBE HWMEKOIIMXCA 3HAHUAW M NOYTEM  CpaBHEHUS
JOTIOJTHUTENBHBIX HCTOYHUKOB BBIACIATh WH(MOpPMAIUIO, KOTOpas SBIISETCS
MPOTUBOPEUYUBOMN MIIM MOXKET ObITh HETOCTOBEPHOM;

—M1CIONb30BaTh MPU BBIMOJHEHUH YYE€OHBIX 3a/laHuil HayYHO-TIOMYJIAPHYIO
JUTEPATYPY (PU3HUECKOTO CONEPHKAHUS, CIIPABOYHBIE MAaTEPUAIIbl, PECYPChI CETH
WuTepHer; Binaaerh mpuéMaMu KOHCIEKTHPOBAHMS TEKCTa, MpPeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

—CO03/1aBaTh COOCTBEHHBIE MMCbMEHHbBIE U KPATKHUE YCTHBIE COOOIIEeHNs, 00001as
UHGOPMAIIMIO U3 HECKOJbKUX MCTOYHUKOB (PU3UUYECKOTO COJAEp)KaHUS, B TOM
qucie nyOIMYHO IPEJICTaBIATh pe3yIbTaThl IPOEKTHOM WIN
UCCJIEIOBATENbCKOW  JEATEIbHOCTH; MPU 3TOM TIPAaMOTHO HCIOJIb30BaTh
U3YYEHHBIN MOHATUIHBIN anmapaT Kypca (U3UKH, COPOBOXAATH BBICTYIUICHHE



MpE3CHTALIUEN;

—TIpH BBITIOJIHEHUH y4EOHBIX TIPOCKTOB U MCCIECIOBAHNN (U3HUECKUX MPOIIECCOB
pacipenensaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTaBICHHBIMHU
3a/layaMu, CIICUTH 3a BBIMOJHEHUEM TUIaHA JACHCTBUN M KOPPEKTUPOBATH €TO,
aJIckBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JACSITEIBLHOCTh TPYIIIIBL
BBICTpAaWBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TMPOSBISAS T'OTOBHOCTD
paspemarh KOHQIUKTHI.

9 kiaacce

[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YPOBHE  JOJDKHBI — OTpaXkaThb
c(OpPMHPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUIA:

—MUCII0JIB30BaTh IMOHATHSA: CHCTEMA OTCYETA, MATEpUAIIbHAS TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWUYECKOTrOo  JBWXKEHUsA, Jnedopmanus  (ympyrad,
IUIaCTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
NEeperpy3ku; LEHTP THKECTH; aOCOMIOTHO TBEPAOE TEJIO, LEHTP THKECTH
TBEPAOrO TeEla, PaBHOBECHE, MEXAaHUYECKHE KOJI€OaHUsI M BOJIHBI, 3BYK,
uH(pa3ByK U YJIbTPA3BYK; JJIEKTPOMAarHUTHbIE BOJIHBI, 1IKajia
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb WU JAIbHO30PKOCTh, CHEKTPHI
UCIyCKaHMsI M TOIVIOIIEHHUS; anb(a-, OeTa- W ramma-u3JIydeHUus, H30TOIIbI,
sJIepHas DHEPreTUKa,

—pasnuyath SABJICHUS (PaBHOMEPHOE UM HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHE, CBOOOJHOE MaJCHHE
T€Jl, PAaBHOMEPHOE JBWXEHUE [0 OKPYKHOCTH, B3aUMOJACUCTBHE TEll,
peaKTUBHOE  JBIJKEHUE, KojeOaTelabHOE  JIBWKEHHE  (3aTyxaroue |
BBIHYKJICHHbIE KOJIeOaHUsI), PpE30HAHC, BOJIHOBOE JABUKEHHUE, OTPAKEHUE 3BYKA,
IIPSAMOJIMHEWHOE PACHPOCTPAHEHHUE, OTPAKECHUE U MPEJIOMIICHUE CBETA, IOJIHOE
BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETA B CIEKTP U CIOKEHHE
CIIEKTPAJIbHBIX LIBETOB, IUCIIEPCHUsS CBETA, €CTECTBEHHAs pPaAUOAKTUBHOCTb,
BO3HMKHOBEHUE JIMHEHYATOro0 CHEKTpa M3JAy4YeHHs) [0 ONUCAHUI0 HX
XapaKkTepHbIX CBOWMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHUX [aHHOE
(bu3nUecKoe SIBICHHUE;

—pacro3HaBaTh MPOSBICHUE WM3YUYEHHBIX (DU3UYECKUX SIBJICHUI B OKpPY>KaIOIIEM
Mupe (B TOM uucie (QU3NYECKUE SIBICHUS B MPUPOJE: MPUIMBBI U OTIIUBBI,
nBrkeHue TuiaHeT CONMHEYHOM CHUCTEMBI, PEAKTUBHOE JBHKEHHE KHBBIX
OpPraHMW3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3E€MIICTPSCEHUE, CEMCMUYECKUE
BOJIHBI, I[yHaMH, 3XO, LBETa TeJ, ONTHYECKUE SBJICHUS B NPUPOLE,
OMoIOrMYecKoe JAEWCTBUE BUIMMOIO, YIbTPA(PHOIETOBOIO M PEHTIE€HOBCKOIO
U3JTyYeHUM; €CTECTBEHHBIM paJMOAKTUBHBIM (QOH, KOCMHUYECKHE Jy4H,
PaZIMOAKTUBHOE U3JIyYEHHUE IPUPOAHBIX MUHEPAJIOB; JIEHUCTBUE PATUOAKTUBHBIX
U3JyYeHU HAa OpraHu3M 4eJIOBEKa), MPU ITOM IEPEBOAUTH IMPAKTUYECKYIO
3aa4y B y4eOHYIO, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA/NPU3HAKN (PU3NYECKUX
SIBIICHUI;



—OIKUCHIBATh W3YYEHHBIE CBOWCTBA Tel U (DU3UYECKUE SIBICHUS, HCIOJb3Ys
¢usznyeckue BEeNUYMHBI (CpedHssi W MIHOBEHHAas CKOpPOCTh Teja Tpu
HEpPaBHOMEPHOM JIBI)KEHUU, YCKOPEHHE, TMepeMeIleHue, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHUSI, CUJla YIIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO
najieHusi, BeC TeJjla, UMIYJbC Tella, UMIYJbC CUJIbI, MEXaHHuYeckas paboTa u
MOIIHOCTh, TOTEHIMAJIbHAS JHEpPrHsl TeNla, MOTHSATOTO HaJ MOBEPXHOCTHIO
3eMJIM, TIOTEHIIMAJIbHAS SHEPTUsl CXKATOM MPYKUHbI, KUHETUYECKas SHEPTusi,
MOJTHASl MEXaHUYeCKasi SHEPTrHsi, EPUO U YacToTa KoJeOaHWM, IJIMHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS
Cpellbl); TpU ONUCAHUU MPABUIBLHO TPAKTOBATh (PUBMYECKHM  CMBICI
UCIIONIb3YEMBIX BEJIMYUH, OOO3HAUEHUS M €IUWHUIBI (U3HUECKUX BEIUYUH,
HaXOAUTh (POPMYJIbL, CBSI3bIBAIOIINE TAaHHYIO (PU3MUYECKYIO BETUUYHUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTh TpaduKH W3YYCHHBIX 3aBUCHUMOCTEH (U3NIECKUX
BEJINYWH;

—XapaKTepru30BaTh CBOMCTBA Tel, GU3NYCCKUE SBICHUS M MPOIECCHI, UCIIONB3YS
3aKOH COXpAaHEHUS HHEPruu, 3aKOH BCEMHPHOTO TATOTEHUS, MPHHIIMII
CYNEPHO3ULIMUA CUJI, IPUHLHUII OTHOCUTENbHOCTU ['anmuies, 3akoHbl HpioToHAa,
3aKOH COXPaHEHHUS HMITYJbCa, 3aKOHBI OTPaXXEHUS M TMPETIOMIICHUS CBETA,
3aKOHBI COXPaHEHMsI 3apsAA0BOIO M MAacCOBOIO YMCEN IMPH SIEPHBIX PEaKLusX;
Opu 3TOM JaBaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA M 3alUCBHIBATH €T0
MaTEeMaTHYECKOE BBIPAXKECHUE;

—OOBSICHATH (PM3MUECKHE MPOIIECCHl U CBOWMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPHUYUHHO-
CIIEICTBEHHBIE CBS3H, CTPOUTH OOBACHEHHWE U3 2—3 JIOTMYECKUX IIaroB ¢
Onopoil Ha 2—3 HW3YYEHHBIX CBOWCTBA (PUBMYECKUX SBJICHHUM, (PU3NYECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pelaTh pacy€THbIe 3a7auu (ONUpAIOLIMEcs Ha CUCTEMY U3 2— 3 ypaBHEHUM),
UCIIOJIB3Ysl 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOLIUE (PU3MUECKUE BEJIMYMHBI Ha
OCHOBE aHaJM3a YCJIOBHS 3aJadd 3alMChIBaTh KPAaTKOE YCIIOBUE, BBISIBIATH
HEJIOCTAIONINE WU HM30BITOYHBIC JaHHBIC, BBHIOMPATH 3aKOHBI U (OPMYJIBI,
HEOOXOMMBbIE Ul PEIICHHUs, TPOBOAUTH Pacu€Thl U OLEHUBATh PEaTUCTUYHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

—pacno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIN (PU3NYECKUX
METOJIOB; HMCIOJIB3YSl ONHCAHME WCCICNIOBAaHUS, BBIICTATh MPOBEPSEMOE
OpEINoNOKEHNEe,  OLEHUBaTh  MPABWIBHOCTh  TOpSAKAa  MPOBEACHUS
WCCJICIOBAHMsI, €TIaTh BBHIBOJIBI, MHTEPIIPETUPOBATh PE3yIbTaThl HAOTIOACHUN U
OTIBITOB;

—TPOBOJAUTH OMBITHl TIO HAOMIOACHUIO (DU3MYECKUX SBICHUM WU (PU3MUECKHUX
CBOMCTB TeJ (M3y4eHHE BTOPOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHsI SHEPTUH;
3aBHCHUMOCTh NEpHUOAa KoJIeOaHW MPYKWHHOTO MasiTHUKAa OT Macchl rpy3a U
KECTKOCTU TPYKMHBI M HE3aBUCHMOCTHh OT aMIUIMTYABl MallbIX KOJIeOaHMIA,
NPSIMOJIMHEMHOE PaclpOCTPaHEHHUE CBETA, Pa3lIoKEHHE OEJIOr0 CBETa B CIEKTD;
U3y4YeHUE CBOWCTB M300paKeHMsI B IUIOCKOM 3€pKajie U CBOMCTB M300paKeHUs



npeaMeTa B coOuparomield JuH3e; HaONIOJEHHE CIUIOIIHBIX W JIMHeWYaThIX
CTHEKTPOB H3IYUYECHHsI): CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO
HaOopa o0OOpyJOBaHMS; OINHUCHIBATH XOJI OMNbITA MW €ro pe3yjbTaThbl,
(GbOopMyIHpPOBATh BHIBOIHI,

—TpPOBOAUTh MPU HEOOXOAMMOCTH CEPHUIO0 TMPSMBIX H3MEPEHHM, Ompenenss
CpeIHee 3HAaUCHHE U3MEePSeMOM BeTMYUHBI (POKYCHOE pacCTOSHUE COOMparoIien
JIMH3BI); 000CHOBBIBATH BBIOOP CrI0CO0a U3MEPEHUS/M3MEPHUTEIIHLHOTO TPHUOOpa;

—TIPOBOJUTh  HUCCIENOBAaHHE  3aBUCUMOCTEM  (U3UYECKUX  BEJIMYMH  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUN (3aBHCHUMOCTh IMYTH OT BPEMEHH MIpU
PAaBHOYCKOPEHHOM JIBMKEHUM 0€3 HadyaJlbHOM CKOPOCTH; Mepuoaa KoJeOaHHit
MaTEeMaTHYeCKOT0 MasTHHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YIJIa OTPa)KeHUs
CBETa OT yIJia MaJeHusl U yriia MpeJIOMJICHHs] OT yria MajJeHus1): MIaHWuPOBaTh
UCCIIEIOBAaHUE,  CAMOCTOSITEILHO  COOMpaTh  yCTAHOBKY, (DUKCHpPOBAThH
pe3ysbTaThl IOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C Y4YETOM
3aJJaHHOW TIOTPEITHOCTH HW3MEpPeHW B BUAEC TaOmuil ¥ TpaduKoB, IENaTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIIECIOBAHMS,

—IIPOBOJUTh KOCBEHHbIE U3MEPEHMS (PU3NUECKUX BEIMUUH (CpEAHssI CKOPOCTh U
YCKOpEHHUE Tela TpPU PaBHOYCKOPEHHOM JBIDKEHUH, YCKOPEHHE CBOOOIHOTO
NaJeHus, JKECTKOCTb MPYKUHBI, KOIPPUIMEHT TPEHHs]  CKOJIbKECHHUS,
MexaHu4eckas pabdoTa H  MOIIHOCTh, YacTOTa U Mepuoja  KoseOaHuu
MaTEMaTHUYECKOT0 M MPY>KUHHOTO MAsATHUKOB, ONTHUYECKasl CHiia coOMparoiien
JUH3bI, PAJAMOAKTUBHBIM  (OH): IUIAHUpPOBaTh  U3MEPEHUs;  COOUpPATH
OKCMIEPUMEHTAIbHYI0O  yCTAHOBKY W  BBINONHITH  U3MEPEHHs,  CIEIys
MPEII0KEHHOW MHCTPYKIIUM;, BEIYUCIIATH 3HAYCHUE BEIMYMHBI M aHATTU3UPOBATH
MOJTy4YEHHBIC PE3yIbTaThI;

—Co0II0IaTh TpaBWJIa TEXHUKU O€30MacHOCTH Mpu padoTe C J1abopaTOpHBIM
000opy10BaHUEM;

—pasnuyaTh  OCHOBHbIE MPU3HAKU  HU3YYEHHBIX  (U3MUECKUX  MOJENei:
MaTepuagbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCHHBI HMCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, TUTAaHETapHas MOJIENIb aTOMa, HyKJIOHHAsI MOJIeJIh aTOMHOTO
Anpa;

—XapaKTepru30BaTh MPHUHIIUILI TEHCTBUS W3YYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOl Ha MX ONHUCaHHs (B TOM 4YHUCIE: CIUIOMETpP, NAaTUYUKU
TIOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHS, pakeTa, 3XOJOT, OYKH, IEPHUCKOI,
doroanmnapar, ONTUYECKUE CBETOBOIbI, CIEKTPOCKOM, JO3UMETpP, Kamepa
Bunbcona), wucnonp3yss 3HaHMS O CBOMCTBax (U3UUYECKUX SBJICHUN U
HEe00XoauMbIe (HPU3NIECKHE 3aKOHOMEPHOCTH;

—MCIONb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX NPHUOOPOB M TEXHOJOTHYECKHX IIPOIECCOB IMPH
pelIieHnr Y4eOHO-TIPaKTHUUECKUX 3aJad; ONTUYECKUE CXEMbI ISl MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoNieHt JINH3E,

—TIPUBOAUTh TPUMEPHI/HAXOIUTh HHPOPMAIMI0 O MpHUMepax MPaKTUYECKOro
UCIOJIb30BaHUs (PU3UUECKUX 3HAHUN B MIOBCEAHEBHOM KU3HU MJisi 00ecreueHus



0e30macHOCTH MpU OOpallleHUH C MPUOOpaMu U TEXHUYECKUMH YCTPOMCTBaMHU,
COXpaHEHHUsSl 3JI0pOBbS U COOIIOACHHUS HOPM JKOJIOTUYECKOTO ITOBEICHUS B
OKpY’KaroUIEN Cpeae;

—OCYIIECTBIATh TMOUCK HWHGOpMaluu (U3NYECKOTO COACPXKAHUS B CETH
HNuTepHeT, caMoCTOSTENbHO (POPMYIUPYs MOUCKOBBIA 3aMpoOC, HAXOAUTH ITyTH
ONpENeNeHUs]  JOCTOBEPHOCTH  IMOJYy4eHHON uH(OpManuu Ha  OCHOBE
MMEIOLIMXCS 3HAHUN U JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

—MUCIIOb30BaTh MPU BBINOJHEHUH YYEOHBIX 3aJaHUM HAYYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3NYECKOTO COJIEpKaHus, CIIPAaBOYHBIE MATEPUAIIbI, PECYPCHI CETH
WUuTtepHet; BinaaeTh NpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3zoBaHUs
uH(OpPMAITUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

—Co3/1aBaTh COOCTBEHHbIC IMCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
MH(OpPMAIMU U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COJIEPKAHUS, TyOITMYHO
IIPEJCTABIATh PE3YJbTAThl IIPOSKTHOM WJIM UCCIIENOBATEIIbCKOM AEATENbHOCTH,
IpA O3TOM TPaMOTHO HCHOJIB30BaTh HW3YYEHHBIA TOHATUWHBIN amnmapar
U3y4aeMoro paszena (pU3MKH U CONPOBOXKIATh BBICTYIIEHUE MPE3CHTALUEH C
y4€TOM OCOOEHHOCTEHN ayTMTOPUUA CBEPCTHUKOB.






