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1. HOACHUTEJIbHASA 3AITNCKA

HOpMaTI/IBHO-HpaBOBBIe AOKYMEHTDbI, HAa OCHOBAHMHU KOTOPLIX COCTaBJICHA paﬁoqaﬂ

nporpamMma:

1.

2.

®enepanbHbliil 3akoH Poccuiickoit @eaepannn «O06 obpasoBanuu B Poccuiickoit @enepanuny
o1 29.12.2012 r. Ne 273-®3 (c nocneayomuMu N3MEHEHUSIMN);

[Tpuka3z MunuctepcTBa oo6pazoBanus U Hayku PD Ne 1897 ot 17 mekabps 2010 roma "O6
yrBepikaeHnn ~ DeaepaqpbHOrO  TOCYJAapCTBEHHOTO  CTaHAapTa OCHOBHOTO  OOIIETo
o0OpazoBanus" (C MOCIEIYIONIMMU U3MEHEHUSIMU U JIOTIOJTHEHUSIMU );

[Ipuka3z MunucrepcerBa npocsenienust Poccuiickoit @enepanuu ot 18.05.2023 r. N 371 "O6
yTBEep)KIeHUH  (epepanbHOW  00pa30BaTENbHOW  MPOTpaMMBI  OCHOBHOTO  OOIIETO
obpazoBanus";

[Tpuka3z MunuctepctBa npocsemienus Poccuiickont @eaepanun ot 22.03.2021 r. Ne 115 "O6
yrBepkaeHnn [lopsiika opraHu3alui B OCYIIECTBICHUSI 00pa30BaTEIbHON JIEATETHHOCTH TI0
OCHOBHBIM  00mI€00pa30BaTENbHBIM  MpOrpaMMaM —  00pa30BaTENbHBIM  MPOTpaMMaM
HayaJbHOTO OOIIEro, OCHOBHOTO o0Omero u cpegHero oodmero oOpazoBaHus" (¢
MOCJICTYIONUMHU U3MEHEHUSIMU M JIOTIOJTHECHHUSIMH ) ;

[Ipuka3 MunuctepcrBa npocsenienust Poccuiickoit ®@enepanuu ot 21.09.2022 r. N 858 "O6
YTIBEpXKIEHHH (elepaTbHOrO IepedHsl y4eOHUKOB, MOIMYIICHHBIX K HCIOJB30BAHUIO IIPH
peanu3aii UMEIOIIMX TOCYAapCTBEHHYIO aKKpPEAUTAIMIO 00pa30BaTENBHBIX IMPOTPaMM
HaYaJIbHOTO O0OIIEero, OCHOBHOTO OOIIEro, CpeIHero oO0IIero oOpa3oBaHUS OPTraHU3AIUSIMH,
OCYILECTBISIOUIUMU 00pa30BaTeNIbHYIO JEATEIbHOCTh U YCTAHOBJIEHUS MPEAEIHbHOTO CpoKa
WCTIOJIb30BAHUS HCKITIOYCHHBIX YUeOHUKOB",;

[Tpuka3z MunuctepctBa npocsenieHus Poccuiickoit deneparuu ot 02.08.2022 1. Ne 653 «O06
yIBEpXACHUU (elepalbHOr0 TMEepeyHs DJIEKTPOHHBIX  00pa30BaTENbHBIX  PECYPCOB,
JOMYIIEHHBIX K HCIOJb30BAHUIO MpPU  pealu3aliil HMEIOUIUX TOCYJapCTBEHHYIO
aKKpEIUTalUI0 00pa30BaTEBHBIX MPOTPaMM HA4YaJdbHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpemHero oOmiero oopa3oBaHus»,

[Ipuka3z MunucrepcTBa oOpasoBanus u Hayku Poccuiickoit ®eneparuu ot 09.06.2016 1. Neo
699 «OO06 yTBep)KJCHHHM TIEPEYHS OpraHU3AIMK, OCYIIECTBISIONIUX BBITYCK YYEOHBIX
MOCOOMH, KOTOpble [OMYCKAIOTCS K HCIOJIb30BAaHUIO TMpPU peau3alid  HMEIOIIHNX
rOCYy/IapCTBEHHYIO ~aKKpeIUTAlMI0 00pa3oBaTelbHBIX MMPOrpaMM HayajibHOro OOIIero,
OCHOBHOTO 0O0I1IeT0, CPEeTHET0 00IIero 00pa30BaHuUsY;

VYueonsiii mman MOAY COII Ne 3 r.o. r.Hedrexkamck Ha 2023-2024 yueOHBIHI ro.

Y4eOHUKH:
®usuka: 7 knace: yueonuk /A.B.Ileprimikun.- M.: [Ipoda, 2019.
O®uzuka. 8-i1 kmacc: yuebHuk /M.M.Ilepoimkun, A.W.MBaHOB.-2-¢ wu3zd., crep.-Mockaa:
[Ipoceenienue, 2022.
®usuka. 8-t kinacc: yueonuk /M.M.Ilepoimikun, E.M.I'ytauk, A.M.1Banos, M.A.IletpoBa.-2-¢
u3n., crep.-Mocksa: IIpocsemenue, 2022.

YpoBeHb M HampasJieHHe padodyeil mporpaMmsbl: pabodas mporpaMMa MpeaHa3HayeHa

g oOywaromuxcs 5-9 KJaccoB OCHOBHOTO 00miero oOpa3oBaHHs, COOTBETCTBYET OOIIEMY
YPOBHIO Pa3BUTHsI M TIOJITOTOBKU 0OY4YaIOIIUXCsI JAHHOTO BO3pacTa M HalpaBJIeHA Ha pealn3alliio
00s3aTeNnpHOT0 MUHUMYMA COJIepKaHus yueOHoTo npeameta «Dusuka ».

Henmn:
YCBOCHHE YYAITUMUCS CMBICIIa OCHOBHBIX MOHATUN W 3aKOHOB (PM3UKU, B3aUMOCBSI3U MEXKIY
HHMU,
(hopMHUpOBaHHE CHUCTEMBI HAYYHBIX 3HAHMA O TPUPOJE, €€ (PyHIaMEHTAIbHBIX 3aKOHAX IS
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MOCTPOEHHUSI MPEJICTABICHHS 0 (PU3NYECKON KapTUHE MUPA;

e cucTeMaTH3allHs 3HAHUH 0 MHOrooOpa3uu 00BEKTOB U SBJICHUI MPUPOJIBI, O 3aKOHOMEPHOCTSIX
IIPOLIECCOB U O 3aKOHAX (PU3MKU IJIsI OCO3HAHHMS BO3MOXHOCTH Pa3yMHOTO MCIHOJIb30BaHMUS
JOCTHUKEHUM HayKH B AaJbHEHUIIEM Pa3BUTUH LIUBUIN3ALINH;

e (QopMmupoBaHHE YOEKAEHHOCTH B IMO3HABAEMOCTH OKPYXAIOLIET0 MHpa U JOCTOBEPHOCTU
Hay4YHBIX METOJIOB €TO U3YYEHNS;

® OpraHu3alys SKOJOTMYECKOT0 MBIIUIEHUS U [IEHHOCTHOI'O OTHOIIEHHUS K IIPUPOJIE;

® Da3BUTHE IO3HABATEIFHBIX HHTEPECOB M TBOPYECKUX CIIOCOOHOCTEH ydamuxcsi, a Takke
UHTEpeca K pacHIMpeHU0 U YrayOneHuro (u3nueckux 3HaHMM M BbIOOpa (M3HMKHM Kak
pOo(UITBHOTO MTPEeIMETA.

3agauu:

® 3HAKOMCTBO yYalllUXCSl ¢ METOJIOM HAay4yHOTO MO3HAaHUS M METOJIaMU HCCIeA0BaHUS 0ObEKTOB
U SIBJICHUW NTPUPOJIBI;

e [puOOpEeTEeHHE YyYalllUMHUCA 3HAHUM O MEXaHWYECKHUX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX U
KBAHTOBBIX SIBJICHUSX, (PU3MUECKUX BEIMUMHAX, XapaKTEPU3YIOLIUX ITH SIBICHMUS,

e (opmupoBaHue y ydaliuxcs yMEHUIH HaOM0JaTh NPUPOJHBIE SIBICHUS U BBIIOJIHATH OIBITHI,
nabopaTtopHble  pabOTBl U OKCHEPUMEHTAIbHBIE HCCIEJJOBAHMS C  HCIOJIb30BAaHHEM
M3MEpPUTENbHBIX MPUOOPOB, IHUPOKO MPUMEHSIEMbIX B MPAKTUUECKON KU3HU;

® OBJQJICHHE YyYallUMUCA TaKUMHU OOLIEHAYYHBIMU TNOHATHUAMHU, KakK MPHUPOJHOE SIBJICHHUE,
SMIUPUYECKU YCTAHOBJICHHBIN (akT, nmpoliema, rMnoTe3a, TEOPETUUECKUN BBIBOJI, pe3yJabTaT
JKCIIEpUMEHTAIIBHON ITPOBEPKH;

® [IOHMMAaHHE Yy4YallUMHUCA OTIMYMN HAydHBIX J@HHBIX OT HEMpPOBEPEeHHONW HH(OpMAaIUH,
LEHHOCTH HAayKH JJIs YJIOBJIETBOPEHMs OBITOBBIX, IPOU3BOACTBEHHBIX M KYJIBTYPHBIX
MOTpeOHOCTEH YeIIOBEKa.

2. OBIIAA XAPAKTEPUCTUKA YYEBHOT'O NTPEJIMETA

[Iporpamma o ¢u3mke Ha ypOBHE OCHOBHOTO 00IIIeT0 0Opa30BaHMsI COCTABIICHA HA OCHOBE
MOJIOKEHUI W TpeOOBaHUN K pe3yabTaTaM OCBOGHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBaTteslbHON MporpaMmbl, peacTaBieHHbIX B DI'OC 00O, a Taxke ¢ yu€tom enepanbHOU
paboueii mporpammbl Bociutanus U Konuenuuu npenoaaBanus yueoHoro npeamera «dusukay.

CogepxaHue  OporpamMMbl 10 ¢uszuke  HampaBieHO ~ Ha  (opMHpOBaHHE
€CTECTBEHHO-HAYYHONH TIpaMOTHOCTH OOYYaroOIIMXCS U OpraHu3ali0 H3ydyeHus GU3MKH Ha
NesITeNbHOCTHOW OcHOBe. B mporpamme 1o ¢u3uke y4UTBHIBAIOTCS BO3MOXHOCTH YueOHOTO
npenMera B peanuzauuu  TpeboBanuit ®I'OC OOO Kk I1UIaHUPYEMBIM JHUYHOCTHBIM H
MeTanpeaMeTHBIM pe3yabTaTam o0yueHus, a TaKkKe MEXIpeIMETHbIE CBSI3U
€CTECTBEHHO-HAYYHBIX YUeOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus.

[Iporpamma mo ¢u3mMKe ycTaHaBIMBAeT paclpesieieHre ydeOHOTro MaTepuana Mo rojaam
oOyueHusi (Mo Kiaccam), TMpengaraeT MPUMEPHYIO IMOCIEI0BAaTeIbHOCTh HW3YUEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COACPKAHUSI U Y4ETe BO3PACTHBIX 0COOEHHOCTEMH
oOyuaronuxcs.

[Iporpamma no ¢u3uke pazpadboTaHa ¢ HETbI0 OKa3aHUS METOUYECKON MOMOIIN YUUTEITIO
B CO3JaHNH paboyeil MporpaMMBbI o y4eOHOMY TIPEIMETY.

®du3zrka ABISETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB,
MOCKOJIbKY (DM3HUECKHE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB M SIBICHUHM, M3Y4aeMBIX XUMHEH,
Ouonorueii, actpoHomMuelt U (gusudeckoil reorpadueil, BHOCUT BKJIAJl B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, MPEAOCTaBIseT Hauboliee SCHBbIE O0O0paslbl MPUMEHEHHUS HAyYHOT'O0 METO/a
MO3HAHUS, TO €CTh CIIOCO0a MOTY4YeHHUs JOCTOBEPHBIX 3HAHUM O MUPE.



Onna U3 THaBHBIX 3a7a4 (U3MUECKOr0 0Opa3oBaHUs B CTPYKType OOIIero oOpa3oBaHHS
COCTOUT B (OPMHPOBAHMM ECTECTBCHHO-HAyYHON T'pPaMOTHOCTM W HHTEpeca K HayKe Yy
o0yJaronuxcs.

W3yyenne ¢usukun Ha 0a30BOM YpPOBHE IIPEIIIOaraeT OBJAJCHUE CICIYIOIUMHU
KOMIIETCHTHOCTSIMH, XapaKTEPU3YIOLUIMMHU €CTECTBEHHO-HAYYHYI0 TPaMOTHOCTb:
® Hay4HO OOBSICHSTH SIBIICHUS;
® OILICHMBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICAOBAHHUS;
® MHTEPIPETHPOBATh JaHHBIC M HKCIOJb30BaTh HAay4YHBIC JIOKA3aTENLCTBA Ui TOJIYYCHUS

BBIBOJIOB.

3. MECTO YYEBHOI'O IPEAMETA, KYPCA B YYEFHOM IIVIAHE

B ocHoBHOII mikone gusuka usydaerca ¢ 7 mo 9 kiacc. Y4eOHbIH miaH cocraBiser 204
y4eOHBIX 4acoB, B TOM 4HcCIe B 7, 8 1 9 kiaccax 1mo 68 yueOHbIX YacoB U3 pacueTa 2 yueOHBIX yaca
B HEJIEIIO.

B cootBeTcTBUM € yueOHBIM IIaHOM Kypcy (U3UKH MpeAmecTByeT Kypc «OKpyKaromuii
MUpP», BKIIIOUYAIOUINI HEKOTOPbIE 3HAHUS W3 00yacTH (U3MKM M acTpoHOMHH. B 5—6 kiaccax
BO3MOKHO  TIperojiaBaHre  Kypca «BBemeHme B eCTECTBEHHO-HAy4HbBIE  MPEIMETHI.
EctecTBO3HaHME)», KOTOPHI MOXXHO pacCMaTpHUBaTh Kak IMPOIEACBTUKY Kypca (usuku. B cBoro
ouepesib, CojAepKaHue Kypca (PM3MKM OCHOBHOH IIIKOJIBI, SIBIISISICH 0a30BBIM 3BEHOM B CHCTEME
HETPEPHIBHOTO E€CTECTBEHHO-HAYYHOTO O0Opa30BaHUs, CIYKUT OCHOBOH [UIS TOCIEIyIOUIeH
ypOBHEBOH U NMpoduiibHOM TuddepeHnnannu.

4. IJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O NIPEAMETA, KYPCA

N3yuenne pu3mku Ha ypoBHE OCHOBHOTO OOIIET0 00pa3oBaHus HAIIPABJICHO HA JIOCTIKCHHIE
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI
B pesynpraTe w3ydeHHs (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUsA Yy
obOy4arorerocst OyayT chopMUPOBaHBI CIAEAYIONINE TUIYHOCTHBIC PE3YIbTAaThl B YACTH:
1) naTprMoTH4eCKOro BOCIIUTAHUS
® TIPOSBJICHUE MHTEpPECca K UCTOPHUH U COBPEMEHHOMY COCTOSIHHUIO POCCHUUCKON (PU3MUECKOU
HayKH;
® I[[EHHOCTHOE OTHOIICHHUE K JOCTHIKEHUSIM POCCHUHCKUX YUEHBIX--(DU3UKOB;
2) rpaIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
® TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHUU OOILIECTBEHHO 3HAYMMBIX U STHUYECKHUX
po0JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JTOCTH)KCHUHN (DU3HKU;
® 0CO3HaHUE BAKHOCTH MOPAIbHO--3TUYECKHUX MPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;
3) 3cTeTH4eCKOro BOCIIMTAHUSA:
® BOCHPUATHE ICTETUYECKUX KauyecTB (PU3WYECKOM HAyKu: €€ TapMOHHUYHOTO IMOCTPOCHHS,
CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH;
4) HIEHHOCTH HAYYHOI0 MO3HAHMA:
® OCO3HAaHHE IIEHHOCTH ()M3MUYECKON HayKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHWUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUIIEH COCTABIISIONIEH KyJIbTYpbI;
® pa3BUTHE HaydyHOU JIF0003HATEILHOCTH, MHTEPECA K UCCIIE0OBATENBCKOM 1eATEeIHHOCTH;
5) dpopmupoBaHus KyJbTYpPbI 310POBbS M IMOUMOHAIBHOI0 0J1ATONOTYYHA:
® OCO3HaHHE IIEHHOCTH Oe30MacHOro 00paza XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BRXHOCTH TMpaBHJ OE30MacHOTO TMOBEJCHHS Ha TpaHCIOpTE, HA J0porax, ¢
ANEKTPUYECKUM H TETIJIOBBIM 000PYIOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;
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¢ c(hOpMHUPOBAHHOCTH HABBIKA PE(IICKCUH, IPU3HAHUE CBOETO MpaBa Ha OUIMOKY U TAKOTO XKe
IIpaBa y Ipyroro 4ejoBeKa;
6) TPY10BOT0 BOCIIUTAHUA
® AaKTMBHO€ y4acTHE B PELICHHM IPAKTHUYECKUX 3aJad (B pamMKax CeMbH, 0Opa3oBaTeIbHOU
OpraHM3aluM, Tropoja, Kpas) TEXHOJOIMYECKOW U COLMAJIbHOW HaIpaBJIEHHOCTH,
TPEOYIOIINUX B TOM YHCIIC U (PU3UUECKUX 3HAHUH;
® HHTEpEC K MPAKTHIECKOMY U3YUYEHHUIO POecCrii, CBSI3aHHBIX C (PU3UKOI;
7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:
® OpHEHTalWs Ha TNPUMEHEHWEe (U3MYECKMX 3HAHWHM Ul peHIeHHs 3afad B OOJIaCTH
OKpY’Karolllel cpesbl, MJIaHUPOBAHUS MOCTYIKOB U OLIEHKM MX BO3MOJKHBIX MOCJIEICTBUI
JUISl OKPYKArOLIEn CpeJibl;
® 0CO3HaHUE II00alIbHOTO XapaKTepa FKOJIOIMUECKUX MPOOIeM U MyTell UX pelieHus;
8) ajanTanmu K M3MEHSIOUIMMCS YCJIOBHUAM COUMAJIBLHOI ¥ IPUMPOIHOMH Cpe/bl:
e [OTPEOHOCTH BO B3aUMOJCHCTBUM NIPU BBINOJIHEHUU HCCIEIOBAaHUN U IPOEKTOB
(u3nyecKoil HaNpaBJIECHHOCTH, OTKPBITOCTD OMNBITY U 3HAHUSAM JPYTUX;
® TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO I€ATEIbHOCTD;
e [OTPeOHOCTh B (POPMHPOBAHMHM HOBBIX 3HAHUH, B TOM uyHcie (OPMYIUPOBATH HUIEH,
MOHSTHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;
e 0cCO3HaHuE Ae(UIHUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
® [UIAHUPOBAHME CBOETO PA3BUTHS B MPUOOPETEHNN HOBBIX (PU3NUYECKUX 3HAHUM;
® CTpeMJICHHE aHAJIM3HPOBATh U BBIABIATH B3AaUMOCBSI3U MPUPObI, 00IIECTBA U IKOHOMUKH,
B TOM UYHUCJIE C UCTIOJb30BAaHUEM (PU3NUECKUX 3HAHUM;
® OIEHKa CBOMX JEHCTBUI € Y4€TOM BIMAHUS Ha OKPYKAIOIIYI0 Cpeay, BO3MOMKHBIX
1J100aJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI
B pesynbTare ocBOoeHHsS TMporpaMMbl IO (HU3MKE HA YpPOBHE OCHOBHOTO OOLIEro
oOpazoBaHusi y oOydvaromierocsi OyayT chopMUpOBaHBI MeTamnpeIMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIUE T[I03HABATEJbHbIE YyHUBEpCAJIbHbIE YydeOHbIe JCWCTBUS, KOMMYHHUKATHBHbBIC
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUSA, PETYISITUBHbBIE YHUBEPCaIbHbIC yUEOHbIE N1EHCTBUS.
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS
Ba3oBble JJornueckue neiicTBusA:
® BBIABIIATH U XapaKTEPU30BAThH CYIIECTBEHHbIC IPU3HAKN OOBEKTOB (SIBICHUIN);
® YCTaHaBIIMBATh CYILECTBEHHBIM NpPU3HAK KIAaCCHU(PHUKAIMU, OCHOBaHUS i 0000IIeHus u
CpaBHEHUS,
® BBIABIATH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B paccMaTpuBaeMbIX (akTax, TaHHBIX U
HaOIOJICHUSAX, OTHOCALIUXCS K (PU3UUECKUM SIBIICHUSIM;
®  BBIABIATH NPUUUHHO--CJIEICTBEHHBIC CBSA3H MPU U3YUYCHUHN (PU3NUECKUX SIBJIICHUN U TIPOIECCOB,
JeNaTh BBIBOJBI C HCIHOJIB30BAaHUEM JIEAYKTUBHBIX M HWHIYKTUBHBIX YMO3aKIIOUEHUH,
BBIJIBUTAaTh THIOTE3bI O B3AUMOCBS3SIX (PU3MUECKUX BETUYHH;
® CaMOCTOATENBbHO BBIOMpPATh CIOCOO pelleHus ydeOHON Qu3nueckoil 3agauu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PEILICHUs, BBIOOP HauboJiee MOAXOAMIEro ¢ YUETOM CaMOCTOSATENBHO
BBIZICTICHHBIX KPUTEPHUEB).
ba3oBrble ncciieqoBarejbCKue 1eHCTBHA:
® UCMOJb30BATh BOIPOCH KaK UCCIIEA0BATENbCKUII MHCTPYMEHT MO3HAHUS;
® [POBOJUTH IO CaMOCTOSTEIBHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM (u3ndecKuit
HKCIEPUMEHT, HEOOJIbIIIOE NCCIIE0BAHUE (PU3HUECKOTO SBJICHUS;
® OIICHMBaTh Ha NPUMEHUMOCTb U JOCTOBEPHOCTh HWH(POPMALMIO, IOJYYCHHYIO B XOJ€
UCCIIEIOBAHUS UM SKCIIEPUMEHTA;



CaMOCTOATENIbHO (HOPMYIHPOBATh OOOOIIEHHSI M BBIBOJBI 10 pe3yibTaTaM IPOBEAEHHOTO
HaOJIOIEHUS, OTIBITA, CCIICAOBAHMS;
MPOTHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX TIPOLIECCOB, a TaKXKe
BBIJIBUTATh MIPEIOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora c undopmanueii:
MIPUMEHSTH Pa3IMIHBIC METO/IbI, HTHCTPYMEHTHI U 3aIllPOCHI TIPH MOUCKE U 0TOOpe HHPOpMAITUN
WM JJAHHBIX C YY4ETOM IPEIOKEHHON yaeOHOH (hH3UUecKoil 3a1auu;
aHAJIM3UPOBATH, CUCTEMATH3UPOBATh M UHTEPIIPETUPOBATh MH(DOPMAIINIO PA3IMYHBIX BHJIOB H
(dhopM TIpeICTaBICHNS;
CaMOCTOSITCJIBHO ~ BBIOMPATh ONTHMANBHYIO (OpMY TIpeacTaBicHHs HWHGOPMAMKA |
WUTIOCTPUPOBATH PEIIaeMbIe 3aJIJa4H HECIOXKHBIMU CXEMaMHU, THarpaMMaMu, HHOH rpadukoii u
WX KOMOMHAIIHSAMHU.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbI€e el CTBHUS:
B XOJIe¢ OOCYXICHHS Y4eOHOro Marepuaia, pe3yJbTaToB JIA0OPATOPHBIX PadOT M MPOEKTOB
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY)KIaeMOM TeMbI M BHICKAa3bIBAaTh WJIEH, HAlleJICHHBIC Ha
peleHue 3a1auu 1 rmoaep kanue 01aroKenaTellbHOCTH OOIIEHMS,
COTIOCTABJISTh CBOU CYXKJIEHHUS C CYXKJICHUSMHU APYTUX YYaCTHUKOB JHAJIOTa, OOHAPYKHUBATh
pa3IM4Me U CXOJICTBO MO3UIINH;
BBIPQKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMMCHbMEHHBIX TEKCTaX;
MyOIMYHO TPEJCTABNIATh PE3yabTaThl BBITIOJHEHHOTO (DH3UYECKOTrO OIbITa (IKCIIEPUMEHTA,
HCCTIe0OBaHUs, TTPOCKTA);
MMOHUMATh W HCIOJH30BaTh MPEUMYIIECTBA KOMAHJHOW W WHIUBUAYAIbHOH pabOTHI IpU
pelieHnr KOHKPETHON (PU3UIECKOM MpOOIeMBI;
MIPUHUMATD LEJIU COBMECTHOM JEeSATENIbHOCTH, OPTaHU30BbIBAThH JIEHCTBUS MO €€ JOCTHKEHUIO:
pacrmpenensiaTb poyid, oOCYKIaTh MPOIECChl W PE3yabTaThl COBMECTHOM paboThI, 0000mIaTh
MHEHUS HECKOJIbKUX JIIO/ICH;
BBITIOJIHATh CBOIO 4YacTh pabOThl, JOCTHrasi KauyeCTBEHHOTO pe3yibTara IO CBOEMY
HaIpPaBJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUS C JPYTUMU WIEHAMU KOMAaH/IbI;
OIICHUBAaTh KayeCTBO CBOET0 BKJIaJa B OOMIMNA MPOAYKT IO KPUTEPHSIM, CAMOCTOSITEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCaJIbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:
BBISIBIISITh MPOOJIEMbI B KU3HEHHBIX W YYEOHBIX CHUTYalMSIX, TPEOYIOIIMX Uil peuIeHUs
(bu3nuecKrX 3HaAHUIA;
OpPUEHTHPOBATHCS B PA3MUYHBIX MOJIXOAAX MPUHATHUS pelieHUi (MHIWBUIYyalIbHOE, MPUHATHE
pElIeHUs B TPYIINe, IPUHITHE PELICHUN TPYIIIOif);
CaMOCTOSITEJIBHO ~ COCTaBJISITh ~ aTOPUTM  pelieHus (PU3WYecKOW 3aJaud WM IUIaHa
UCCIEIOBAaHUSI C Y4€TOM HUMEIOLIUXCA PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh MpeAsiaraeMble BapUaHThl PEIICHU;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPO.Ib, IMOLIMOHAILHBII HHTEJLIEKT:
JaBaTh aJIEKBATHYIO OIICHKY CUTYyaIlMU U MpeJyiaraTh MiaH e€ U3MEHEeHHUS,
OOBSACHATh TMPUYMHBI JOCTH)KCHHS (HEIOCTIIKEHUS) pe3yabTaToB JAEATeIbHOCTH, IaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHUBBI B JESATENBHOCTh (B TOM YHCIE B XOJ BBHINOTHEHHS (U3UYECKOTO
WCCIIEIOBAHUSI UM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, MU3MEHHBIIUXCS CUTYaIlUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYIHOCTEIH;
OIICHUBATh COOTBETCTBUE PE3YNIbTATa IEJIU U YCIOBHSIM;
CTaBUTH CeOsI HA MECTO APYroro 4eloBeKa B XOJE CIOpa WM JUCKYCCHMHM HAa HAYYHYIO TEMY,
MMOHMUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
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MpPU3HABATH CBOE MPABO HA OIMIMOKY NpU pelIeHNH (PU3NYECKHUX 3a]a4 WIK B YTBEP)KICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ [IPABO JAPYroro.

HPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydyenuss B 7 KJjacce MpeIMETHbIE pe3yabTaTbhl Ha 0a30BOM YpPOBHE JIOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y OOyUAIOIIUXCS YMEHUN:

WCIIONb30BaTh TMOHATHA: (PU3UYECKHE M XUMUUYECKHUE SIBJICHUS, HAOIIOJIEHUE, HKCIIEPUMEHT,
MO/IeNb, TUIIOTE3a, CIUHULIBI (PU3UYECKUX BEIUYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS
BemiecTBa (TBEpIOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYECKOe [BIDKEHHE (paBHOMEpPHOE,
HEpPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHs, paBHOJEHUCTBYIOWIAs cuia, aedopmalus
(ympyrasi, maacTu4eckas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuath sBIeHUs (nud@ys3us, TemIoBOoe BMKEHHME YaCTHI[ BEIIECTBa, PaBHOMEPHOE
JBIKEHNE, HEPABHOMEPHOE JIBIDKEHUE, UHEPIUs, B3aUMOICUCTBUE TeJ, PaBHOBECHUE TBEPIBIX
TEJ C 3aKPETUIEHHON OChIO BpAILlCHUs], TIepeiaya J1aBJIeHUs] TBEPIBIMHU TEJIaMU, KUJIKOCTIMHA U
razamu, atMoc(epHoe HaBJjeHHUE, TUTaBaHUE TEJ, MPEBPAICHUS MEXaHUYECKOW PHEPTruu) IO
OTIMCAHUIO WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OMBITOB, JAEMOHCTPUPYIOIIHUX JAHHOE
(uznyecKoe sIBICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (DM3UUYECKUX SBJICHUU B OKPY)KAIOIIEM MHPE, B TOM
yucie (pu3nyecKkue SBJICHHS B MPUPOJIE: MPUMEPHI JBIKCHHUS C PA3IMYHBIMA CKOPOCTSIMHU B
KUBOW WM HEXHBOW TPHUPOJE, NCUCTBUE CHIIBI TPEHUS B TPHUPOJE W TEXHUKE, BIIHSHUE
aTMOC(hEpHOTO JTaBJICHHS HA KUBOW OpraHU3M, IJIABAaHHWE PHIO, phIUard B TeJie YEJIOBEKa, MPHU
9TOM TIEPEBOJUTH MPAKTHYECKYIO 3a/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKyM) pU3NUECKUX SIBICHHUI;

OTHCHIBaTh HU3y4YEHHBIE CBOMCTBA TeN M (PU3MUECKHUE SBIICHUS, HCHOJIb3Yyd (QU3NUYECKHE
BEJTMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMS, IMyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CHWJIa YIPYTOCTH, CHJIa TSXKECTH, BEC TeJla, Cujla TPEHUs, AaBlieHue (TBEPIOTO Tela, XKHUAKOCTH,
ra3a), BHITAJIKMBAIOIIAs CUJIa, MEXaHUYeCcKasi paboTa, MOIHOCTb, TJIEYO CHJIBI, MOMEHT CHUJIbI,
K03 (GUIIMEHT MOJIE3HOT0 JAeUCTBUS MEXaHU3MOB, KUHETHYECKasi U MOTEHLIMAaIbHAasl SHEPTUs),
MpU OMHUCAHUM MPaBUJIbHO TPAKTOBATh (PU3WYECKUI CMBICI HCIHOJB3YEMbIX BEJIWYMH, HUX
0003Ha4YeHHsI U eIUHUIBI (PU3UYECKUX BEIHYMH, HAXOIUTh GOPMYJIbI, CBSA3BIBAIOLINE JAaHHYIO
(u3MYECKyIO BEJIMUHHY C IPYTUMU BETUYMHAMHU, CTPOUTH IPaQUKU U3y4EHHBIX 3aBUCUMOCTEH
(bu3HYECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHHS M IPOLIECCHl, MCIOJB3Ys IMpaBuia
CIOXKEHUsS cuil (BAOJL OJNHOW mpsmoit), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
MpaBWJIO paBHOBecUs pblyara (6J0Ka), «30JI0TOE MPaBUIIO» MEXaHHKH, 3aKOH COXPaHEHUs
MEXaHUYECKOM PHEpPruu, MpU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATH
€ro MaTeMaTHUYECKOE BBIPAKECHUE;

O0O0BACHATH (DU3MYECKUE SIBICHHUSA, MPOLIECCHI M CBOMCTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTYyalluil TMPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh HPUUYUHHO--CIEICTBEHHBIC
CBSI3H, CTPOUTH 00BsCHEHUE U3 |—2 JTOrMYecKuX MIaroB ¢ Onopoit Ha 1—2 W3y4eHHBIX CBONCTBA
(buznuecKkux ABICHUHN, PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

pemath pacy€THble 3a1a4u B 1—2 AeWCTBUS, MCTONB3Ys 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
(dbu3nuecKkrue BEIMYUHBI: HA OCHOBE aHAllM3a YCIOBMS 33aJaud 3allMChIBaTh KPaTKOE YCIOBHE,
MOJACTaBNATh (PU3UUYECKHE BEIUYUHBI B (HOPMYIBI U TPOBOAUTH PACUYETHI, HAXOIUTh
CIIpaBOYHBIE JIaHHBIE, HEOOXOMWMBbIE sl pelIeHUs 3a7ady, OIEHHBATh PEATUCTHUYHOCTD
MOJTIy4eHHOH (U3HUECKON BETUUUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (DPU3UUYECKUX METOJOB, B
ONMCAaHUU HCCIIEIOBAHUS BBIJACIATH MPOBEPSEMOE MPEANOJIOKEHUE (TUIIOTE3Y), Pa3IUdaTh U
HMHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTaT, HAXOAUTh OMIMOKH B XOJI€ OTIBITA, JIENATh BHIBOIBI
10 €ro pe3yJbTaraM;



MPOBOJIUTH OMBITHI MO HAOMIOACHHUIO (PU3UYECKUX SIBICHUN WIH (U3HUECKUX CBOWCTB TEIl:
(dbopMynupoBaTh IMPOBEPsIEMbIe MPEAIOJIOKEHHS, COOUPaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH XO/1 OTIBITAa U (POPMYITUPOBATH BBIBOIBI;

BBIIIOJIHATh NPSIMbIE H3MEPEHUS PACCTOSIHMS, BPEMEHH, Macchl Tejla, 00bEMa, CHUIIbl U
TEMIIEpaTypbl C HCHOJB30BAHUEM AaHAJIOTOBBIX M LU(POBBIX NPUOOPOB, 3alMCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH HCCJIECIOBAHNWE 3aBUCHMOCTH OJHOW (U3WYECKON BEIMYHMHBI OT JPYroil c
HCII0JIb30BAHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PABHOMEPHO JIBUXKYLIETOCS TEJIa OT
BPEMEHHU JBI)KEHHUS Tela, CUJIbl TPEHMsI CKOJBKEHHsS OT Beca Tejla, KadecTBa 0OpabOTKU
MIOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAIU COIPUKOCHOBEHUS TEN, CUJIbI
YIPYroCTH OT YAJUHEHUS NPYKUHBI, BHITAIKUBAIOIIEH CUJIbI OT 00bEMA MOrPYKEHHOMN YacTH
Tela M OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCHMOCTHU OT IUIOTHOCTU Te€ja, OT IIyOWHBI, Ha
KOTOPYIO TOTPYXEHO TEJO, YCIOBUN IJIaBaHUS TEJ, YCIOBUN PaBHOBECHs phluara M OJIOKOB),
y4acTBOBATh B IUIAHMPOBAHUM YYEOHOIO HCCIIENOBaHMS, COOMpATh YCTAHOBKY M BBINIOJIHSATH
U3MEpeHus, cieays TMpeo)KEeHHOMY IUIaHy, (UKCHpOBaTh pe3ylbTaThl IOJy4E€HHOMN
3aBUCHUMOCTH (PM3MUECKHUX BEIMYMH B BUJAE MPEAJOKEHHBIX TAaOMUI U TrpadHKoOB, JIenaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH (TUIOTHOCTH BELIECTBA KUIKOCTH U
TBEPAOrO TeNa, CUia TPEHHUS CKOJIbKEHHS, JaBJICHHE BO3/AyXa, BBITAJIKHUBAIOIIAs CHJIA,
NefcTByIONIas Ha TOTPY)KEHHOE B KUAKOCTb TeNo, KOIPPHUIMEHT MOJIe3HOTO JeHCTBUS
MIPOCTBIX MEXaHU3MOB), CIEeAysl MPEUI0KEHHOM WHCTPYKUUU: MPHU BBIMOIHEHUH HU3MEPEHUN
coOuparh dKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHUE UICKOMOW BEJIMYMHBI,
coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PYA0BAHUEM;
yKa3blBaTh MNPUHIMIBEI JEUCTBUS NPUOOPOB M TEXHUUECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCYIbl, OAPOMETP, pbIYar, MOJABHKHBIN U HETIOABWKHBIN OJIOK,
HAKJIOHHAs! IJIOCKOCTB;

XapaKTepU30BaTh MPUHLMIIBI JEHCTBUA HM3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB ¢
Omopol Ha HX onucaHus (B TOM 4YHCIE: MOAUIMIHUKM, YCTPOWCTBO BOJONPOBOJA,
THJIPABINYECKUN IIPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp), UCIONb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJIEHUM M HEoOXoauMmble (PU3MUECKUE 3aKOHbI U
3aKOHOMEPHOCTH;

IPUBOAUTE PUMEpPHI (HAXOAUTh MH(POPMALMIO O IPUMEpPax) MPAKTUYECKOTO HCIIOJIb30BaHMS
(bu3nyecKrx 3HaHUH B OBCEIHEBHOM )KU3HU U1 o0ecriedeHns 6e3011acCHOCTH IIpy 0OpallieHun
¢ npubopaMu U TEXHUUYECKHMMM YCTPONMCTBAMHM, COXPAHEHUS 370POBbS M COONIIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEICHUS B OKPYKAIOILLEH Cpele;

OCYILIECTBIIATh OTOOP MCTOYHHUKOB MHPOpMauuu B VIHTEpHETE B COOTBETCTBUM C 3aJaHHBIM
IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMEIOLIUXCSA 3HAHUUM M IIyTéM CPAaBHEHUS DPA3JIMYHBIX
UCTOYHHUKOB BBLACATh MH(POPMALIUIO, KOTOPAs SIBJIAETCS NPOTHUBOPEUMBON MM MOXKET OBITh
HEJOCTOBEPHOM;

UCIOJb30BaTh IPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HAy4YHO--TIONMYJSPHYIO JIUTEpaTypy
(GU3MYECKOro coJepKaHMs, CIIpaBOYHbIE MaTepuaibl, pecypcbl ceT VHTepHeT, BlajeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs MHPOPMALUU W3 OJHOM 3HAKOBOU
CUCTEMBI B APYIYIO;

co3/1aBaTh COOCTBEHHBbIE KpAaTKWE MHCbMEHHBbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2-3
HCTOYHHUKOB HH(pOpMalUu (PU3NYECKOTO COJepKaHUs, B TOM YUCIIE MyOIUYHO JeNaTh KpaTKue
COOOLIeHNUs O pe3ynbTaTax MPOEKTOB WIM Y4E€OHBIX MCCIEJOBAHUN, MpPU 3TOM T'PAMOTHO
UCIOJb30BaTh N3YUYEHHBIN MOHATUIHBIN anmapar Kypca (U3MKH, CONPOBOXKJIATh BBICTYIIJICHHE
MpE3EHTALNEN;

IIPU BBITIOJIHEHUH YU4EOHBIX IPOEKTOB U UCCIEIOBAHUN paclpeesiiTh 005 3aHHOCTH B IpYIINE B
COOTBETCTBUHU C IIOCTABJIEHHBIMU 3aJayaMH, CIEIUTh 32 BBIIOJIHEHHWEM IUIaHA JIEHCTBUH,



aJICKBATHO OLCHHUBATH COOCTBEHHBIN BKJIaax B ACATCIBHOCTL TI'PYIIIbl, BbICTPAHBATH
KOMMYHHUKATHBHOC BSaI/IMOI[GfICTBHe, Y4YUTBIBAsA MHCHUC OKPYIKAIOMIHX.

K xonmy oOydyenuss B 8 KJjacce mpeaMeTHbIE pe3yabTaTbhl Ha 0a30BOM YpPOBHE JIOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHUN:

WCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETNIOBOE JIBI)KEHHUE aTOMOB M MOJICKYII,
arperaTHble COCTOSIHUSI BEUIECTBA, KPUCTAJUIMYECKWE M aMOp(HBIE Tena, HACHIIECHHBIH U
HEHACHIIEHHBIN Tap, BIKHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIHs, TEIUIOBOU
JIBUTATEIlb, SJIEMEHTAPHBIA SJICKTPUYECKUI 3apsijl, DJICKTPUYECKOE I0Jie, MPOBOJHUKU H
JIMDJIEKTPUKH, TIOCTOSTHHBIN 3JEKTPUYECKUI TOK, MAarHUTHOE TIOJIC;

pa3nuyarth SBIICHHUS (TEIUIOBOE PACHIMPEHUE U C)KaTHe, TeIIonepeaada, TeIIOBOe paBHOBECHE,
CMauyuBaHWe, KanWUIApHBIE SIBICHUS, UCTIAPEHNE, KOHICHCAIHS, TUIaBJICHNE, KPUCTAJUTN3AIUs
(oTBEepaeBaHME), KUIIEHHE, TeIlonepenaya (TEIIONPOBOAHOCTh, KOHBEKIMUS, H3JIydeHUe),
DIIEKTPU3ALHNS TeJ, B3aWMOJEHCTBHE 3apsAIOB, NEHCTBHS AIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aNMOJCHCTBIE MarHUTOB, JIEMCTBAE MarHUTHOTO TIOJISI HA TIPOBOJHHUK C TOKOM,
AIIEKTPOMArHUTHAsT MHAYKIIHS) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OITBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (Pr3NYecKoe SBIICHUE,

pacrio3HaBaTh MPOSBICHAE W3YYCHHBIX (U3NYECKUX SBICHUH B OKPYKAIOIIEM MHpPE, B TOM
qrcie (U3NIECKHe SIBICHUS B MPUPOJIE: MMOBEPXHOCTHOE HATSHKCHNE W KAITMJUIAPHBIE SBICHUS
B TIPHUPOJIE, KPUCTAUIBI B Tpupoje, n3nydeHne CoiHIa, 3aMep3aHre BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHWE pPOCHI, TyMaHa, WHEs, CHera, JJEKTPUYECKHe SIBJICHHS B aTtMmocdepe,
ANIEKTPUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE Tojie 3emid, JApeid TMOICoB, POJb
MarHWTHOTO TIOJSL IS JKM3HU Ha 3emile, MOJIIpHOE CHsSHHUE, TPU O3TOM TePEBOJUTH
MPaKTUYECKYI0 3aJadyy B y4eOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bUBUYECKUX SIBICHUM;

ONKCBHIBATH M3YYEHHBbIE CBOMCTBA Tel W (PU3MUYECKHE SBJICHMS, HCIOJB3Ys (U3HUECKHUe
BEIMUYUHBl  (TeMIlepaTypa, BHYTPEHHsISI JHEpIus, KOJMYECTBO  TEIUIOTHI, YAelbHas
TEIIOEMKOCTh BEIIECTBA, Y/ENbHAs TEIUIOTA IUIABICHHUS, YAEIbHAS TEIIOTAa NapOOOpa30BaHMs,
ylelnbHas TEIUIOTa CrOpaHusl TOIUIMBA, KO3(P(UIMEHT TONEe3HOT0 JAEHCTBUS TEIUIOBOM
MAaIllMHbl, OTHOCHUTEJbHAs BIAXKHOCTb BO3JyXa, JJEKTPUUECKUH 3apsa, cuiaa TOKa,
NIEKTPUUYECKOE HANpsDKEHUE, CONpPOTHBIEHHE IPOBOJHMKA, YAEIbHOE COIPOTHUBICHUE
BElIECTBa, pa00Ta U MOLIHOCTh IEKTPUUYECKOTI0 TOKaA), IPU OIMCAHUYU IPABUIBHO TPAKTOBAThH
(bu3n4ecKkuil CMBICI UCIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUS U €AMHULB! (PU3UYECKUX BEJIINYMH,
HaXoJuTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMYMHY C IPYTMMHU BEIMUYMHAMH,
CTPOMTH IpapUKH U3Y4EHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;

XapakTepu30BaTh CBOICTBA Tel, (U3MUYECKHE SBJICHHUS U MPOLIECCHI, MCIOJb3ys OCHOBHBIE
MIOJIOKEHHUSI  MOJICKYJISIPHO--KMHETHUECKOM  TEOpUHM  CTPOEHHUs  BEIeCTBa,  HPUHIMI
CYNEepHO3UIMH NoJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma ams
yyacTka wnenu, 3akoH JDxoymas—JleHna, 3akoH COXpaHEHHMs SHEpruM, IpU 3TOM JaBaThb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MAaTEMaTHYECKOE BBIPAKECHHE;
OOBSICHATh (PU3NYECKHE IPOLIECChl U CBOWCTBA TN, B TOM YMCJIE€ U B KOHTEKCTE CHUTYaIUil
MIPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUUHHO-CIIEACTBEHHBIE CBS3U, CTPOUTH
oObsicHeHue U3 1—2 JOrMyYecKuX IIaroB ¢ onopoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKHX
SABJICHUH, (PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIEe 3a7a4u B 2—3 AEHCTBUS, MCIOJIb3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOLINE
¢u3nyeckrue BEIMYMHBL: Ha OCHOBE aHajM3a YCJIOBHUS 3a/laud 3aIHChIBaTh KPAaTKOE YCIOBHE,
BBISBJIATE HEJOCTAaTOK JAaHHBIX JJIs pelleHHs 3ajJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoAuMBbIe Ui €€ pelIeHHs, MPOBOJUTH PacuéThl U CPaBHUBATh MOJIYUYEHHOE 3HAYCHHE
(U3M4YeCKOi BETUYNHBI C U3BECTHBIMHU JIAHHBIMU;



pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIMTh NpPH MOMOIIM (DU3HYECKUX METOJIOB,
WCIIOJIb3Ysl OMUCAHUE HCCIEAOBAHUS, BBIICIATH MPOBEPSEMOE MPEIOIOKEHNE, OIICHUBATH
MPaBUWJILHOCTh MOPSIJIKA MPOBEJICHUS UCCIEA0BaHMs, I€TaTh BEIBOJIBI;

MIPOBOJUTH OMBITHI MO HAOMIOACHUIO (DU3MYECKHX SBICHUA WU (PU3NYCCKUX CBOUCTB TEl
(KanmwuUIsipHBIC SBJICHHS, 3aBHCUMOCTH JABJICHHS BO3[yXa OT ero o0OnéMma, TeMIeparyphl,
CKOPOCTH TIpollecca OCThIBAHWS W HArpeBaHMsl TNPU H3IYYEHUU OT [BETA H3JIyYaroIIeH
(mormomaroniei) MOBEPXHOCTH, CKOPOCTh HCHAPEHHS BOJIBI OT TEMIIEPATyphbl JKUIKOCTH U
IJI0MaaM €€ TOBEPXHOCTH, AJICKTPHU3aLMs TeJ M B3aUMOJICUCTBHUE SJICKTPUUYECKUX 3apsIOB,
B3aMMOJICIICTBUE TIOCTOSIHHBIX MAarHWTOB, BU3YyaJH3allUsl MAarHUTHBIX TIOJIEW MOCTOSIHHBIX
MAarHuTOB, ACUCTBUS MAarHUTHOTO IOJISI HAa MPOBOJHHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuWTa,
CBOWCTBA  OJICKTPOJBHTATENISI  TOCTOSHHOTO  TOKa):  (OPMYJIMpPOBATH  MPOBEPSICMBIC
MIPEANOJIOKEHHS, COOMPATh YCTAHOBKY W3 MPEUIOKEHHOTO O0OpYIOBaHMS, OMHUCHIBATH XO/I
OTbITa U (POPMYITHUPOBATH BHIBOJIBI;

BBITIOJTHATh TPSIMBbIE W3MEPEHHSI TEMIIEPATypPbl, OTHOCUTEIHHON BIIAXXHOCTH BO3yXa, CHIIBI
TOKa, HANpPsDKEHHUs] C HCIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX
BEJINYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHHH C YIETOM 33/IaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJIUTHh HCCJICIOBAHUE 3aBUCHUMOCTH OJHOM (DM3MYECKON BETWYMHBI OT JPYrol c
WCTIOJIb30BAHUEM TPSMBIX HU3MEPEHHH (3aBUCUMOCTH COMPOTHBJICHHUS TPOBOJHUKA OT €0
JUTHHBI, TUIOIIA/IN TTOTIEPEYHOTO CEUCHUSI U YIETFHOTO COMTPOTHUBIICHHS BEIIECTBA MPOBOTHHKA,
CWJIBI TOKA, MIYIIEro 4Yepe3 IMPOBOJHUK, OT HAMpPsHKEHUS HAa TPOBOJHUKE, HCCIICIOBAHHE
MOCJIEOBATEIbHOTO W TMAapajuIeIbHOTO  COEAWHEHWH  MPOBOJHHMKOB):  IIAHUPOBATh
HccaeoBaHue, COOMpaTh YCTAHOBKY M BBITIOJNIHATH W3MEPEHHS, CIEAysS MPEeI0KEHHOMY
mIaHy, (pUKCHpPOBaTh PE3yabTaThl TOJYYCHHOW 3aBUCHMOCTH B BHUJE TaOMWIl U TpaduKoB,
JIeNiaTh BBIBOJIBI 110 pe3ysibTaTaM HCCIeA0BaHMUS;

MIPOBOJUTH KOCBEHHBIE U3MEPEHUs PU3NYECKUX BeMYMH (yAelbHas TeMJI0EMKOCTh BEIIECTBA,
COMPOTHBIIEHUE MPOBOJAHMUKA, pabOTa W MOIIHOCTH JJIEKTPHUYECKOrO TOKa): IUIAHUPOBATH
U3MepeHus, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, Cenysl MpPeUI0KEHHOW WHCTPYKIUH,
Y BBIUUCIISTH 3HAUEHUE BEIUYUHBI,

coOr01aTh MpaBUiia TEXHUKU O€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHbIM 000PYI0BAHHEM;
XapaKTepU30BaTh MPHUHILMIBI JEHCTBUS W3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OTMOpOM Ha MX OMHMCaHHA (B TOM 4YHCIIE: CHCTEMa OTOIUICHUS IOMOB, TUTPOMETp, MapoBas
TypOHMHA, aMIIEpMETP, BOJIBTMETP, CUETUUK IEKTPUUECKOM DHEPIUH, IEKTPOOCBETUTEIbHbBIC
puOOPBI, HArpeBaTENbHbBIE AIEKTPONPUOOPHI (IIPUMEPHI), IIEKTPUUYECKUE IMPETOXPAHUTENH,
AJIEKTPOMArHUT, AJIEKTPOJIBUraTeNIb IMOCTOSHHOTO TOKAa), HCIOJbB3ysl 3HAHUS O CBOMCTBAxX
(bu3nyecKux ABJICHUN U HEOOX0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENh BHYTPEHHETO CTOPAHUs, DJIEKTPOCKOIL, PEOCTAT), COCTABISATH CXEMbI DJIEKTPHUECKUX
Lenei ¢ mociaea0BaTelbHbBIM U apauIeIbHBIM COSIMHEHUEM AIIEMEHTOB, pa3jinyasi YCIOBHbBIE
0003HaYEeHHUSI PIIEMEHTOB AIIEKTPUUECKHX IIeTIeH;

MIPUBOJIUTH MPUMEPHI (HAXOIUTh MH(GOPMALIMIO O MPUMEPax) MPAKTUYECKOTO HCIOIb30BaHUS
(bu3MueCKUX 3HAHHUH B MOBCEHEBHOM KU3HU JJIsi o0ecrieueHus 6e30MacHOCTH MPU 00paleHuN
¢ mpubopamMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 370POBbS U COOIIOACHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpefie;

OCYILIECTBIIATh TOUCK HMHoOpManuu (usndeckoro cojaepkanus B MHTepHeTe, Ha OCHOBE
MMEIOIINXCA 3HAaHUM W TYTEM CpPaBHEHHUS JIOMOJHHUTEIbHBIX HCTOYHUKOB BBIICISATH
nH(MOpPMAIINIO, KOTOpas SBISETCS MPOTUBOPEUNBON MITH MOXKET ObITh HEJIOCTOBEPHOM;
WCIOJIb30BAaTh TMPHU BBHIMOJHEHUHM YYEOHBIX 3aJaHUi HAyYHO--TIOMYISPHYIO JIUTEPATypy
(U3MUECKOTO COAepkKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTh VIHTepHeT, BIaJeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HMHPOPMAIUM M3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKUE YCTHBIE COOOIIEHUs, 00001as nHpOopMaunio
U3 HECKOJIbKMX UCTOYHUKOB (PU3UUECKOTO COJEp KaHUs, B TOM YHCIE MyOIMYHO MPEACTaBIATh
pe3yabTaThl TMPOEKTHOM WM MCCIENIOBATEIbCKONW JESITEIbHOCTH, IpPU STOM TI'PaMOTHO
WCIOJIb30BaTh NU3YUYCHHBIN MOHATUIHBIN anmapar Kypca (pU3HKH, COMPOBOXKAATH BBICTYIIJICHUE
MpE3EHTALNEN;

MIPH BBIOJHEHUN Y4EOHBIX IPOEKTOB U MCCIETOBAHUN (PU3HMUECKUX MPOLIECCOB pacIpeeNiTh
00s3aHHOCTH B TPyIIEe B COOTBETCTBUM C TIIOCTAaBJICHHBIMH 33JadyaMH, CIEAUTH 3a
BBITIOJTHEHUEM TUIaHa JCHCTBHHA M KOPPEKTUPOBATh €r0, aJIeKBaTHO OLEHHBATH COOCTBEHHBII
BKJIJI B JICSITEIBHOCTH TPYIIIBI, BEICTPAMBATh KOMMYHUKAaTHBHOE B3aMMO/ICHCTBHE, TPOSIBIISS
TOTOBHOCTb pa3penatb KOH()IUKTHI.

K xonmy oOyuenus B 9 kJjacce MpeAMETHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTh Y OOYUAIOLIUXCSI YMEHUM:

WCIOJIb30BAaTh  MOHSATHUS:  cHUCTeMa  OTCY€Ta, MaTepuaibHash  TOYKa, TPAEKTOpus,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO ABMKEHUS, fedopManus (ynpyras, IiacTudyeckas), TpeHue,
LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3Ku, LEHTP TSKECTH, aOCOIOTHO
TBEPOE TEJO, LIEHTP TSHKECTH TBEPAOrO Tejla, paBHOBECHE, MEXaHMYECKHE KOoJeOaHUs U
BOJIHBI, 3BYK, MH(pPa3ByK W  YyIbTPa3ByK, OJJIGKTPOMAarHUTHbIE  BOJHBI,  IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb M JaJbHO30PKOCTb, CIIEKTPbl MCIYCKaHUS U
MOTJIOLEHUS, alnb(a-, 0eTa- U raMMa-u3JIydeHus], U30TOMBL, SJepHas YHEPreTHKa,

paznuuath  sBJ€HHUS (pPaBHOMEPHOE U HEPAaBHOMEpPHOE MPSMOJMHEHHOE JBUXKEHHE,
PaBHOYCKOPEHHOE NPSIMOJMHEHHOE JBH)KEHHE, CBOOOJHOE TaJeHuEe TeJ, paBHOMEpPHOE
JBUKEHHE IO OKPY)KHOCTH, B3aUMOJEHMCTBHE Tel, PEaKTUBHOE MABIKEHHE, KoyiebaTelnbHOe
JBUKEHHE (3aTyXalolllie M BBIHY)KJIEHHBIE KoJie0aHMs), PE30HAHC, BOJHOBOE IBH)KECHHUE,
OTpaX€HHE 3BYKa, MPAMOJIMHEHHOE paclpOCTpaHEHHE, OTPaKEHHE U MpPEOMJICHUE CBETa,
MOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, Pa3lokKeHHE Oeloro cBeTa B CHEKTP M CIOXKEHHUE
CHEKTPaJbHBIX LIBETOB, TUCIEPCUs CBETA, €CTECTBEHHAs PaJUOaKTUBHOCTb, BO3HMKHOBEHHE
JMHENYaToro CHeKTpa H3JIydeHHUs) MO OMHCAHMIO MX XapaKTEPHBIX CBOMCTB MU Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (U3UYECKUX SIBICHUU B OKpYXKAIOLIEM MHUpPE (B TOM
yucie (Gusndeckue sIBICHUS B MPHUPOJIE: MPUWIKMBHI U OTJIMBBI, JABIKeHUE I1aHeT CosHeuHOM
CUCTEMbI, PEaKTHBHOE [BMKCHHE J>KMUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHHEe, CEWCMUYECKHe BOJIHBI, I[yHaMHU, 3XO, LIBETa TeJ, ONTUYECKUE SBJICHUS B
npupoje, OUOJIOTHYECKOEe JeMCTBHE BUIUMOIO, YIbTPadUOJIETOBOTO U PEHTTEHOBCKOTO
W3IIy4YeHUH, eCTECTBEHHBIH paJMOAKTUBHBIN (OH, KOCMHYECKHE JIyud, paJHuOaKTHUBHOE
W3Iy4YeHUEe MPUPOJHBIX MHUHEPAJIOB, ACWCTBHE PAJMOAKTUBHBIX H3IyYEHUN HA OpPraHu3M
YeloBeKa), MpPU OSTOM TMEPeBOAUTh MNPAKTHUECKYI0 3aJadyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKU) (PU3NUECKHUX SBIICHUII;

OTHCHIBaTh HU3y4YEHHBICE CBOMCTBA TeNl M (PHU3MYECKHUE SBIICHUSA, HCHOJIb3Yyd (QHU3NUYECKHE
BENTMYMHBI (CpedHsii ¥ MIHOBEHHAsh CKOPOCTh Tella MpH HEPaBHOMEPHOM JIBIKECHUH,
YCKOpEHUE, IMepeMelleHne, MyTh, YIrJIoBasi CKOPOCTb, CHJIa TPEHHUs, CUJa YIPYTOCTH, CHUJa
TSOKECTH, YCKOpEHHE CBOOOJHOTO TMAJCHHs, BEC Tela, HMIIYAbC Tella, WUMITYJIbC CHIIBI,
MeXaHW4yecKas paboTa W MOIIHOCTh, MOTEHIMAIbHAs »SHEPrus Tena, MOJHATOTO Hal
MOBEPXHOCTBIO 3€MJIM, MOTEHUHUAJIbHAs SHEPrusi CXKATOM NPYKUHbI, KWHETUYECKasi SHEPrus,
MOJIHAsE MEXaHWYecKasl SHEprus, MepuoJi M 4YacToTa KoJeOaHWi, ATUHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEJIOMJICHHS Cpenbl), MpU OMUCAHUU
MPaBWJIBHO TPAaKTOBaTh (DU3MUYECKUN CMBICT HCIHOIb3YeMBIX BEIMYMH, OOO3HAUYECHUS U
eIMHULIBI (PU3MUECKUX BEIMYUH, HAXOAUTH (POPMYIBI, CBA3BIBANOIINE TAHHYIO (DPU3UYECKYIO
BEITUYMHY C IPYTUMH BETMYHMHAMHU, CTPOUTH TpapUKH U3y4SHHBIX 3aBUCHUMOCTEN (PU3MUecKux
BEITUYMH;
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XapaKTepu30BaTh CBOMCTBA TeJd, (PU3MUECKUE SBICHUS W TPOIECCHI, HCIOJB3YyS 3aKOH
COXpaHEHHS SHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLIHUI CYIIEPIIO3UINN CHJI, TIPHHLIUAI
oTHocuTenpbHOCTH ['anunes, 3axkoHsl HplOTOHA, 3aKOH COXpPAHEHHS HMIIYJbCA, 3aKOHBI
OTpPaXKEHMsI U MPEIOMIICHHUS CBETA, 3aKOHbI COXPAHEHUS 3apsA0BOIO U MAacCOBOIO YMCEIN NPU
SJICPHBIX PEAKIUAX, [IPU 3TOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3alUCHIBATh €T0
MaTeMaTHYECKOE BbIPAaXKEHUE;

OOBSICHATH (PU3NYECKHUE TPOIECCHl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTyalUi
MPAKTUKO-OPHEHTHPOBAHHOTO  XapakTepa: BBIBIATH MPUYUHHO--CICICTBEHHBIE —CBS3H,
CTpOHUTH OOBSICHEHHE W3 2—3 JIOTMYECKHX IaroB ¢ OMOpod Ha 2—-3 W3Yy4eHHBIX CBOICTBA
(bU3NIeCKUX SABICHUN, (PU3NICCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3amauyd (OMUpAloOUIMecs Ha CUCTEMY M3 2—3 ypaBHEHHI), HCIOIb3YS
3aKOHBI M (DOpPMYIIbI, CBsI3bIBarONINE (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHallM3a YCJIOBHS
3a/lauM 3aluChIBaTh KPAaTKOE YCIIOBUE, BBISABIATH HEAOCTAIOUIME WM HU30BITOYHBIEC JTaHHBIE,
BBIOMpATh 3aKOHBI M (OPMYNBI, HEOOXOJWMBIC JUIS DEHICHUS, NPOBOIUTH pPACUYETHI H
OIICHUBATh PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHUS PU3NUECKON BEITMUNHBI;

pacrno3HaBaTh MpOOJEMbI, KOTOPblE MOKHO PpEIIUTh HpHU MOMOIIM (PU3HUYECKUX METOJOB,
HCIOJIb3YSl ONMCAHHUE HCCIEIOBAHUS, BBIICNATH IMPOBEPSEMOE MPEANOI0KEHHE, OLIEHUBATh
MPaBUIBHOCTh TIOPSIIKA TPOBEACHUS HWCCIEAOBAaHUS, JENaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB;

MPOBOJIUTH OTBITHl TI0 HAOMIONCHHUIO (DU3WYCCKUX SIBICHUH WM (DU3WYECKHX CBOWCTB TeI
(u3yyeHne BTOpOro 3akoHa HbproTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBUCUMOCTH IEepHOJa
KoJieO0aHui MPYKUHHOTO MasiTHUKA OT Macchl rpy3a M KECTKOCTU NMPYNKUHBI U HE3aBUCUMOCTb
OT aMIUMTYABl MaJIbIX KOJICOAHWW, MPSMOJIMHEMHOE paclpOCTpaHEHUE CBETa, Pa3jIOKCHHE
0enoro cBeTa B CIEKTp, U3YyYEHHE CBOMCTB M300pakeHHs B IJIOCKOM 3€pKaje U CBOWCTB
n300pakeHUs1 TIpeAMeTa B coOuparomieid JuH3e, HaOMIOJCHUE CIUIOMIHBIX M JIMHEHYaThIX
CIIEKTPOB M3JIy4YEHHUsS): CAMOCTOSTEIIBHO COOMpAaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
000py/I0BaHNUs, OTUCHIBAThH XOJI OMbITA U €r0 Pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI;
MIPOBOJUTH MPU HEOOXOJMMOCTH CEPHUIO MPSMBIX U3MEPEHH, Ompeaenss cpeaHee 3HAuUCHUE
n3MepseMoil BenmuduHbl ((POKYyCHOE paccTOsSTHUE COOMPAOIICH JTMH3bI), 000CHOBBIBATH BHIOOD
crioco0a n3MepeHus (M3MEpPUTEIIBHOTO MPUOopa);

MIPOBOJHUTH HCCIEIOBAHUE 3aBUCUMOCTEN (DU3NYECKUX BEJIMYMH C HCIOJIb30BAaHHEM MPSIMBIX
M3MepeHul (3aBUCUMOCTD IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBHKEHHU 0€3 HadallbHOI
CKOPOCTH, MepuoJia KojeOaHUl MaTeMaTUYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHHUs CBETa OT yrja MaJeHus U yrJa MpeioMJICHUs OT yIila MaJeHus): IJIaHUPOBaTh
HCCIIeIOBAaHUE, CAMOCTOSITENILHO COOMPATh YCTaHOBKY, (DUKCUPOBAThH PE3yIbTAThI MOTYYEHHON
3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHJE TaOnuil U TpaduKOB, JeNaTh BBIBOJBI IO
pe3ylbTaTaM UCCIIeOBaHMS;

MIPOBOJUTH KOCBEHHBIC M3MEPEHUS (U3NYECKUX BEIHUUH (CpelHss CKOPOCTh U YCKOpPEHUe
Telna MpPU PABHOYCKOPEHHOM JBIDKEHUH, YCKOPEHHE CBOOOJHOTO TaieHus, >XECTKOCTh
MPYXKUHBI, KOAGOUIUEHT TPEHUS CKOIBKEHHSI, MEXaHHUECKas paboTa U MOUIHOCTh, YacTOTa U
MepuoJ; KoJieOaHWM MaTeMaTH4eCKOro W NPY)KHMHHOTO MAasSTHUKOB, ONTHYECKas Ccujia
coOuparomed  JMH3BI, PAJUOAKTHBHBIM  (OH): IUIAHUPOBATH HM3MEPEHHs, coOupaTh
OKCMIEPUMEHTAJIbHYI0O YCTAaHOBKY U  BBITIOJNHATH HU3MEPEHHs, CIeAys MpPeUI0KEHHOU
WHCTPYKIIMHU, BBIYUCIATH 3HAYEHHE BEJMYMHBI U aHATU3UPOBATh MOJTyYEHHBIC PE3YyIbTAThI C
y4€TOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

coOuro1aTh MpaBuiia TEXHUKH OE€30MaCHOCTH ITpH paboTe ¢ 1abopaTopHbIM 000PYJOBAHUEM;
pasnuyaTh OCHOBHBIC MPU3HAKM HU3YUYEHHBIX (DU3UYECKHX MOJENel: MaTepuanbHas TOYKa,
abCoOMIOTHO TBEPIOE TENO, TOUYEUHBIM HMCTOYHHUK CBETa, JIyd, TOHKas JUH3a, TUIAHETapHas
MOJIeNb aTOMa, HYKJIOHHAst MOAETh aTOMHOTO sI/Ipa;

XapaKTepU30BaTh MPHUHIIMIBI JEHCTBUS U3yYEHHBIX MPHOOPOB M TEXHHUUYECKUX YCTPOUCTB C
OTIOpOM Ha WX OMUCaHHsS (B TOM YHCIE: CIHIOMETP, JATYMKHU IOJIOKEHHS, PACCTOSHUS U
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YCKOPEHHUs, pakeTa, 3XOJIOT, OYKH, MEepUCKom, (oToamnmapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOM, J03UMETp, Kamepa BuiibcoHa), MCIONB3ys 3HAHHUS O CBOMCTBAaX (DPM3MYECKHUX
SBJICHUI U HEOOXOJUMBIE (PU3HUECKIE 3aKOHOMEPHOCTH;

® UCMOJB30BATh CXEMBl M CXEMATUYHBIC PUCYHKH HW3YUYEHHBIX TEXHUYECKUX YCTPOICTB,
W3MEPHUTENBbHBIX MNPUOOPOB U TEXHOJOTHMUYECKMX MPOIECCOB NPU pEIIeHHH y4eOHOo--
MPAKTUYECKHX 33/1a4, ONITUYECKUE CXEMBI ISl IOCTPOCHHUS N300paKEHNUH B TNIOCKOM 3€pKajie U
coOuparorei JuH3e;

® TPUBOAWUTH MPUMEPHI (HAXOAUTH WH(POPMAIHMIO O MPUMEPAX) MPAKTHYECKOTO HCIOIH30BAHUS
(GU3NYEeCKUX 3HAHUH B IIOBCEIHEBHOW )KM3HU ISl 00eCTIeYeHUsT OE30MaCHOCTH MTPU 0OpaIreHI
¢ mpuOOpaMH U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBBS M COONIOJCHHUS HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKPYKAIOLIEH CPEIE;

® OCYUIECTBJIATH MOUCK MHPOpMauu (HU3HUECKOro coaepkanus B IHTepHeTe, caMOCTOSATENBHO
(bopMymHpysl TOMCKOBBIH 3ampoc, HAXOAUTh ITYTH ONMpPEIENICHHs JTOCTOBEPHOCTH TOTyYEeHHON
nH(pOpMAIMY HA OCHOBE MMEIOIIMXCS 3HAHUN M IOTTOJTHUTEIHHBIX HICTOYHHUKOB,;

® UCMOJB30BATh TPU BBHIMOJHEHUH Y4YeOHBIX 3a/JaHUl HAYYHO--TIOMYJSIPHYIO JIUTEpaTypy
(u3NYECKOTO CoJepkKaHUs, CIpPaBOYHbIE MaTepHalbl, pecypchl ceT VIHTepHeT, BlaJeTh
npuéMaM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs MHPOpPMAIMM W3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHbIE COOOIIEHHS Ha OCHOBE HH(pOpMAIMHU U3
HECKOJIKUX HCTOYHHKOB (DU3UYECKOTO COJACPKaHMsI, MyOIMYHO TPEICTABIATH PE3YIbTaThl
MIPOEKTHOM WJIM HCCIIEIOBATENbCKON JAEATEeIbHOCTH, NPU 3TOM TI'PaMOTHO HCIOJIb30BaTh
W3YYECHHBI TOHATHIHBIA ammapar u3ydyaeMoro pasfena GU3UKH U COIPOBOXKIATh
BBICTYIUICHHE MTpEe3eHTalMeN ¢ y4ETOM 0COOEHHOCTEN ayIUTOPUH CBEPCTHHUKOB.

5. COAEPKAHUE YYEBHOI'O MATEPUAJIA

7 KIIACC

Pa3znes 1. ®usuka v €€ poJsib B MO3HAHUM OKPY:KAOUIEro MUPA.

®uszuka — Hayka o mpupoje. fBneHust npupoabl. Ousznueckue SBICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, 3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue Benu4HHbL. M3mepenue Qusnueckux BenudyuH. Puzndeckue MpUOOPHL
[TorpemrHoCcTh M3MEpeHNA. MexXayHapOoIHAs CUCTEMA €IMHMUII.

Kak ¢usuka u gpyrue ecTecTBeHHbIE HAYKW H3ydaloT Npupoidy. EcrecTBeHHO-Hay4dHBIH
METOJ TO3HaHUA: HaONIO/IeHHuEe, IOCTaHOBKAa HAy4yHOTO BOIPOCAa, BBIIBWKEHHE THUIIOTES,
SKCIEPUMEHT [0 TMpPOBEpKE THUMOTe3, OOBsCHEHHe HabmogaemMoro siBieHus. OnucaHue
(bu3MYECKUX ABJICHUHN C TIOMOIIIbIO MOJEIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIUIOBBIC, YIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SBIICHUS.
2. dusuueckue MNpUOOPHI U TMpoleaypa MNPSIMBIX HM3MEPEHUNH aHAJIOTOBBIM M LU(POBBIM
pudopoMm.

Jlabopamopnuie pabomul u onvimeot.
Omnpenenenre 1eHbI JENEHUs KA K3MEPUTEIBHOTO pudopa.
N3mepenue paccTosHUIA.
N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO Tea.
Onpeznenenue pa3MepoB MaJbIX TEJ.
N3mepenue temneparypsl pu MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPHI.
[IpoBenenue nccnegoBaHUs MO MPOBEPKE TMIOTE3bI: AATBHOCTD MOJETA IIAPUKA, MYIHIEHHOTO
TOPU30HTAIILHO, TeM 00JIbIlIe, YeM OOJIbIlIe BHICOTA TYCKA.

Pasnean 2. IlepBoHavyanbHbIe CBeJIeHUSI O CTPOCHNH BellecTBA.

CrpoeHue BeliecTBa: aToMbl M MOJIEKYJIbl, UX pa3Mepbl. ONbIThL, JO0Ka3bIBAIOLINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

ocoarwdE
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JIBmxenune uactuil BemiecTBa. CBsA3b CKOPOCTH JBMIXKEHHUS YACTUIl C TEMIIEpaTypoil.
BbpoynoBckoe paBwkenue, mauddysus. BzaumomaelicTBUE 4YACTHII BEMIECTBA: NPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BEILIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH ©  TBEPABIX
(kpuctaminueckux) Teia. B3auMOCBS3b MeXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX W HMX aTOMHO-MOJICKYJISIPHBIM CTpoeHHueM. OCOOCHHOCTH arperaTtHbIX COCTOSIHHMA
BOJIBI.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JBMKEHHUSL.
2. Hab6mronenue nuddy3un.
3. Habmronenue sBICHWMA, OOBSCHSIONIUXCS TPUTSHKCHHEM WM OTTAJIKUBAHUEM YaCTHII
BEIECTBA.
Jlabopamopubvie padbomot u onvimel.
OreHka n1uaMeTpa aToMa METOJIOM PsiIOB (C UCTob3oBaHueM (hoTorpaduii).
OMnbITHI 110 HAOJIOJIEHUIO TETUIOBOTO PACIIMPEHHUSI TA30B.
3. OmbITHI M0 OOHAPYKEHUTIO JCHCTBHSI CHIT MOJICKYJISIPHOTO MTPUTSIKCHHSI.

Paznen 3. /IBuikenune u B3anumMojeiicTBue TeJl.

Mexanudeckoe aBmxeHrne. PaBHomepHoe u HepaBHOMEpHOE JBIKeHHE. CkopocTh. CpemHss
CKOPOCThH MPU HEPABHOMEPHOM JIBIDKCHHUH. PacuéTt myTH U BpeMeHH JIBHKECHUS.

SlBnenne wHepuuM. 3aKOH HWHEpUMHU. B3anMmoneicTBuMe Tell Kak MNPUYMHA H3MEHEHUS
CKOpPOCTH JBWKEHHs Teld. Macca kak mepa uHepTHOcTH Tena. [ImoTHocTh BemiecTtBa. CBS3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYII B €JUHHIIE 00bEMa BELIECTBA.

Cunma kak XapakTepucTuka B3aumojeicTBus Ten. Cuna ynmpyroctTd W 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBlIeHNE TATOTEHUS U cuia TshkecTu. Chita TshKecTH
Ha Apyrux miaanerax. Bec tena. HeBecomocth. CrioxkeHne cujl, HalpaBJICHHBIX MO OJHOM MPSAMOM.
PaBHoelicTByromas cui. Cuna tpenus. TpeHue CKoJibXeHUs U TpEeHUe oKos. TpeHue B mpupo/ie
U TEXHHKE.

emoncmpayuu.
Habmonenne MexaHu4ecKoro IBHKEHHS Tela.
N3mepenune ckopocTy MpsSMOJIMHENHOTO IBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.
Habmonenue n3MeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUU TeII.
CpaBHEHME MacC IO B3aUMOJCICTBUIO TEJl.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJIHOM IPSIMOM.
Jlabopamopnuwie pabomel u onvimel.
1. OmpeneneHnie CKOPOCTH pPaBHOMEPHOTO JBIDKEHHs (LIapuKa B JKUJIKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOUIIS U TaK Jaiee).
2. OmpepneneHue cpeHei CKOPOCTU CKOJIbKEHUS OpycKa WU IIapuKa MO HAKJIOHHOM IIIOCKOCTH.
3. OmpezneneHue MIOTHOCTH TBEPIOTO Tea.
4. OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTshKeHHs (nedopManuu) MPYKHUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OmnbITel, JEMOHCTPHUPYIOIINE 33aBUCHMOCTh CHJIBI TPEHHUs CKOJBKEHHS OT Beca Tela H
XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEM.

Paznen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEN U ra3oB.

Hasnenne. CiocoObl YMEHbBIIIEHUSI U yBENUYECHUs JaBieHUs. JaBneHue raza. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00bEMa, TemmepaTypsl. [lepenaya naBneHus TBEPABIMU TelaMU, KUAKOCTAMU U
razamu. 3akoH [lackansa. IIHeBMaruueckue MamMHbBL. 3aBUCUMOCTb JABJICHUS KUJIKOCTH OT
riyounsl. ['uapocratnyeckuit mapagokc. CooOraromuecs cocyabl. [ uapaBmudeckre MeXaHU3MBI.

Atmocdepa 3emmu u armochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHUS BO3AYIIHOMN
obomoukn 3emmu. Omeir Toppuuemmu. M3mepenue atmocdepHOro AaBiIeHHUS. 3aBUCUMOCTH
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aTMoc(epHOr0o JaBJICHUS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl sl u3MepeHUs
aTMOC(EepHOTO TaBICHHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNO. BeITankuparomas (apxumenoBa)
cwia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiasanue.

Jemoncmpayuu.
3aBUCUMOCTD JJAaBJICHUS Ta3a OT TEMIIEPATYPHI.
Ilepenaya naBieHUs )KUIKOCTBIO U Fa30M.
Cooblmarommecs: CoCypl.
I'mppasnnueckuii npecc.
[IposiBnenue necTBUs aTMOCHEPHOTO AABJICHHUS.
3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00BEMa MOTPYKEHHON YacTH Teia M IJIOTHOCTH
KHUJIKOCTH.
PaBeHCTBO BBITATKMBAIOIIEH CHJIbI BECY BHITECHEHHOM JKUJIKOCTH.
8. VYcnoBue 1utaBaHWs TEJ: IJIABAHWE WIM MOTPYKEHUE TET B 3aBUCHMOCTH OT COOTHOIICHHS
IUTOTHOCTEW TeJIa U )KUJIKOCTH.

Jlabopamopusvie padbomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMA MOTPYXKEHHOW B JKUIKOCTh YaCTH

Tena.

Onpenenenre BITAIKUBAIONIEH CUJIBI, IEUCTBYIOIIECH HA TEJO, MOTPYKEHHOE B )KUIKOCTD.

3. TlpoBepka HE3aBHCHMOCTH BBITAIKHBAIONICH CHJIBI, JACHCTBYIOIICH HAa TEJIO B JKUIAKOCTH, OT
MAacCChI TeJa.

4. OnbIThl, AEMOHCTPUPYIOUINE 3aBUCHUMOCTD BBITAIKMBAIOIIEH CHIIbI, IEHCTBYIOIIEH Ha TEJNO B
KUJKOCTH, OT 00bEMa MOTPYKEHHOH B KHUIKOCTh YaCTH TeJa U OT IJIOTHOCTHU KUIKOCTH.

5. KoncrpyupoBanue apeoMerpa WJIM KOHCTPYHPOBAHHME JIOJKM U  OIlpejaeneHue eé
TPy30MOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: phIyar, 0JIOK, HAKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpuMenenne mpaBWiIa paBHOBECHS phluara K OJ0OKy. «3osi0Toe TpaBuio» Mexanuku. KIIJ]
MPOCTBHIX MeXaHU3MOB. [IpocThie MeXxaHU3MbI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas v noreHuuanpHas sHeprus. [IpeBpamenue ogHoro
BHJIa MEXaHUYECKON SHEPTUHU B IPYroil. 3aKOH COXPAHEHHUSI SHEPTUU B MEXAHUKE.

emoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenuie paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBHXKEHUH Tella MO TOPU30HTATBHOU
MIOBEPXHOCTH.

2. HccnenoBaHue yciaoBHUIl paBHOBECHS pblyara.

3. Hamepenne KII/| HakIOHHOM IJIOCKOCTH.

4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTHUU.

ogakrwdE
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Pa3pgen 6. TentoBhie siBJIeHHS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO--KMHETUUECKOW TEOPUU CTPOEHHUS BenlecTBa. Macca u
pa3Mepbl  aTOMOB M MoOJieKyl.  OmnbITbl, MOATBEPKAAIOUIME  OCHOBHBIE  IOJOXKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHMN BemiecTBa. Kpucramnuueckue u
amop(Hbie Tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH M TBEPJBIX T€N HAa OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO--KUHETUUECKOW Teopuu. (CmauuBaHUE U KanWULSIpHbIE sIBICHHs. TeroBoe
pacLIUpPEHUE U CHKATHUE.

15



Temneparypa. CBsi3p TeMiepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBM)KEHMSI 4YaCTHLL.
Buytpennsis sneprus. CriocoObl H3MEHEHNS BHYTPEHHEN 3HEPIUu: TEIIoNepeiaya U COBEPLICHHE
paboTbl. Bus! Temonepenayu: TeIONPOBOIHOCT, KOHBEKIUS, U3ITydECHHUE.

KomnuectBo TemioTel. YjaenbHas TEMJIOEMKOCTh BEIIECTBA. TeIUIOOOMEH W TEIUIOBOE
paBHOBecue. YpaBHEHHME TeIUIOBOro OamaHca. [lnmaBneHue W OTBepAE€BaHME KPUCTATUYECKUX
BEIIECTB. YJeibHas Teriotra IuaBieHusa. [lapooOpa3zoBanue u koHueHcanusa. Mcnapenwue.
Kunenue. VYaenpHas Ttemnora mnapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUSI OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHast TEMJI0Ta CTOPAHMUSL.

[Mpunnuner paboter TemnoBeix apurateneit KIIJ[ Ttemmooro nsurartens. TermsoBeie
JIBUTATEJIN U 3aIATA OKPYKAOIIECH CPEdbI.

3aKOH COXpaHEHMs U MPEBPALLEHUs] JHEPTUH B TEIUIOBBIX IIpOLEccax.
Jemoncmpayuu.
Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6nronenue auddysuu.
Habmronenue siBjaeHu cMauyBaHUS M KaWJUISIPHBIX SIBJICHUM.
Habntoienue TemnoBoro pacimupeHus Tei.
W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus: TeMepaTypsbl.
Buael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIAMH.
0. CpaBHeHHE TEMIIOEMKOCTEH pa3IMUHbIX BEIIECTB.
11. HaOmronenue KAIIeHUs.
12. HabGmroieHre MOCTOSIHCTBA TEMITEPATYPhI TIPH TIABJICHUH.
13. Mozeny TENIOBBIX IBUTATENEH.
Jlabopamopnuie pabomel u onvimel.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUS.
OnbITHI 10 BRIPAIIMBAHUIO KPUCTANIOB TIOBAPEHHOM COJIM WIIK caxapa.
OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBiieHUs BO3lyXa B Oa/sIOHE IITPHILIA.
OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh JIAaBJICHHs BO3JyXa OT ero o0béMa M HarpeBaHUs
WM OXJIQXKICHUS.
[IpoBepka rumore3sl  JUHEHHOW  3aBUCHUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHJAKOCTH B
TEPMOMETPHUUECKOMN TPyOKe OT TeMIIepaTyphl.
7. HaOnronenue u3MeHEeHHs] BHYTPEHHEW SHEPruu Tella B pe3yibTaTe Teruionepenadd u paboTsl
BHEIITHUX CHUJL.
HccnenoBanue siBieHUs TEII000MeHa PU CMEIIUBAHUU XOJIOJHON U TOpsiueit BOBI.
9. OmpeneneHue KOIUYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM MpH TEIMIIOOOMEHE C HarpeThiM
METAJUTUYECKUM IMIIMHAPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpolecca UCTapeHusl.
12. OnpeneneHne OTHOCUTEIHHON BIAXKHOCTH BO3/IyXa.
13. Onpenenenuie yaensHOM TEMIOTHI IJIABICHUS JIbA.

Pazgen 7. DieKkTpu4yecKHe H MATHUTHDIE SIBJICHUS.

Dnektpusanus Ten. JlBa poaa 3IeKTpUYECKUX 3apsaoB. B3auMoaeiicTBrue 3apsyKeHHBIX Te.
3akon Kynona (3aBUCMMOCTBH CHUJIBI B3aUMOJCHCTBHSI 3apsSKEHHBIX TEJ OT BEIMYUHBI 3apsiioB U
PAcCTOSTHUSA MEXKy TelaMu).

Onexrpuueckoe noine. Hampsx€HHOCTh anmexkTpudeckoro nosst. [IpuHumn cynepnosunuu
ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

BOoONoG~WNE
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Hocutenu »snexkTpuueckux 3apsaoB. ODJIEMEHTapHbIM anekTpudeckuil 3apsna. CrtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEKTPUYECKU TOK. YCIIOBHUSI CYIECTBOBAaHHUS dSJEKTPUUYECKOrO TOoKa. HMcTouHuku
MOCTOSTHHOTO TOKa. JIeHCTBUS 5SJIEKTPUYECKOrO TOKa (TEIUIOBOE, XMMHYECKOE, MarHUTHOE).
DNEeKTPUUYECKUM TOK B JKHMJKOCTSIX U ra3ax.

Onexktpuueckass uenb. Cuna TOkKa. Onekrpuueckoe HampspkeHue. ConpoTuBIEHUE
MIPOBOJHHUKA. YJIeIbHOE CONpOTHBIEHME BemecTBa. 3akoH OMa aind  yyacTka Lemn.
[locnenoBarenpHOE 1 NapauIEIbHOE COETMHEHUE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH PIEKTPUYECKOTO TOKA. 3akoH [xoymns—JleHna. DnekTpruuecKue enu u
MOTPEOUTEINN IEKTPHISCKOHN dHEeprun B ObITy. KOopoTKOE 3aMbIKaHue.

[ToctostHHbIE MarHuThl. B3auMoOJeHCTBUE TMOCTOSAHHBIX MAarHUTOB. MarHuTHOE TOJIE.
MarnuTHOoe 1moJjie 3eMJIM U €ro 3HadeHue NI ku3Hu Ha 3emute. OnbIT Dpcerena. MarHutHoe mojie
AIEKTPUYECKOTO TOKa. [[puMeHeHne 2JIeKTPOMarHuTOB B TEXHUKE. [[eiCTBME MArHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJIBUTaTEIh MOCTOSHHOTO TOKa. VCroap30BaHNe AIEKTPOIBUTATENEH
B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  ®apanes. SBneHue  aiexkTpoMarHutHoM  uHaykuuu. [IpaBmino  Jlenna.
OnektporeHeparop. CrnocoObl TOMYyYEHUS JJIEKTPUUYECKOW HSHEPruu. OJIEKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

emoncmpayuu.
DIeKTpu3anus Tell.
JIBa pojia AIEKTPUYECKUX 3apsA0B M B3aUMOICHCTBUE 3apsKCHHBIX TEJl.
YCeTpoCTBO U IEHCTBHE AIEKTPOCKOTIA.
DneKTpocTaTU4YeCcKas HHIYKIHUS.
3aKOH COXPaHEHUS MIEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AMDIIEKTPUKH.
MoenupoBaH€e CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcToynnky MOCTOSTHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOTO TOKA.
0. DneKTpUYeCKuil TOK B KUIKOCTH.
11. T"a30BB®Iit pa3ps.
12. UsmepeHue cuiibl TOKa aMIEPMETPOM.
13. U3mepeHune eKTpUiecKOro HapsKeHNs BOJIBTMETPOM.
14. PeocTaT 1 Mara3uH COMPOTUBJICHUH.
15. B3zaumoelicTBrE NOCTOSTHHBIX MAarHUTOB.
16. MoaenupoBaHre HEBO3MOKHOCTH pa3ziesieHus OJ0COB MarHuTa.
17. MopaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18. OnmwiT Opcrena.
19. MaruuTtHoe nojie Toka. JJIeKTPOMarHur.
20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
21. DnexkTpoABUraTeib MOCTOSHHOTO TOKA.
22. ViccnenoBaHue sSIBICHUS 3JIEKTPOMArHUTHON MHAYKIUH.
23. OnbiTel Dapajes.
24. 3aBUCHMOCTH HAIpaBJICHHS UHIYKIIMOHHOTO TOKA OT YCIOBUHM €r0 BOSHUKHOBEHHUS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimol.
OnbITHI MO HAOTIOACHUIO SJICKTPU3AINH T€T MHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue AeMCTBUSA AIEKTPUUECKOTO MOJISI HA TPOBOJHUKHU U TUAJIEKTPUKH.
COopka u mpoBepKa padoThHI DIEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUJTbI TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUSL.

BOoooo~NoGaR~wWDE
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6. HccrenoBanue 3aBUCUMOCTH CHJIBI TOKa, HMIYIIETO 4Yepe3 pe3UCTOp, OT CONPOTHUBIICHHUS
PE3UCTOpA U HANIPSDKEHHS HA PE3UCTOPE.

7. OnbITHl, JEMOHCTPHPYIOLINE 3aBUCHMOCTb JJIEKTPUYECKOTO COMPOTHBIICHUS MPOBOJAHHUKA OT
€ro JUITMHBI, TUTOINAIH MOMEPEYHOT0 CEYCHNS U MaTepuana.

8. IlpoBepka mpaBmiia CIOKEHHUS HANPSHKECHUA NpPU TOCIEJOBATEIBHOM COCIUHEHHUU JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia JjIsl CUIIBI TOKA MPH NMAPAJUICTBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AIMEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenne MOIIHOCTH IEKTPUIECKOTO TOKA, BBIJICIIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIaMIIOUKY, OT HAIpsHKCHUS Ha HEH.

13. Onpenenenne KIIJI narpeBatens.

14. ViccnenoBaHre MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. M3yueHre MarHUTHOTO TIOJIS IIOCTOSTHHBIX MarHUTOB NIPU X OOBEIMHEHUH U Pa3/IeIICHUH.

16. UccnenoBanue NeCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITEL, JEMOHCTPUPYIOIINE 3aBUCHMOCTH CHJIBI B3aUMOJICHCTBUS KATYIIKA C TOKOM H
MarHuTa OT CHJIBI TOKA M HalPaBJICHUS TOKA B KATYIIIKE.

18. N3yueHne neiicTBUSI MAarHUTHOTO T0JISI Ha TPOBOTHHUK C TOKOM.

19. KoHcTpynpoBaHue 1 H3y4eHUE paOOTHI AIIEKTPOABUTATEIIS.

20. Usmepenne KI1J anexkTpoaBuraTensHON YCTaHOBKH.

21. OUBITHI IO UCCTIETOBAHHIO SIBICHUSI SJICKTPOMArHUTHOW MHIYKIMH: HCCIEIOBAHNE N3MEHEHUI
3HA4YCHUS U HAIIPABIICHUS WHAYKIIMOHHOTO TOKA.

9 KITIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe IBHkeHue. MarepuanbHas Touka. CuctemMa otTcyéra. OTHOCHUTEIBHOCTH
MEXaHMYECKOr0 JABWKEHHS. PaBHOMepHOe TpsSIMOJIMHEWHOEe nBWXKeHHe. HepaBHOMepHOE
npsMoiuHenHoe ABwkeHue. CpenHsss M MIHOBEHHash CKOPOCTh Teja NP HEPABHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHOyckopeHHOE mpsiMonHelHOe nBrkeHne. CBoOomHOe maneHue. OTMBIThI
lanunes.

PaBHOMepHOEe nBWXKeHUE 1Mo OKpyxkHOcTU. Ilepuon u yactora oOpamenus. Jluneilinas u
YIJIOBasi CKOPOCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

ITepBriit 3akoH Hprotona. Bropoit 3akon Hbrorona. Tperuit 3akoH Hprorona. IlpuHumn
CYIIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUS CKOJIBKEHHS, CWJIa TPEHUS
MIOKOs1, IPYTU€ BUAbI TPEHUSI.

Cuna TsKECTM W 3aKOH BCEMHUPHOTO TSATOTEHHS. YCKOpEHHE CBOOOIHOTO MaJeHUs.
JIBuxxenue nmnanet Bokpyr Connua. IlepBas kocmuyeckas ckopocTs. HeBecOMOCTh U eperpy3Ku.

PaBHOBecue MarepuanbHOM TOUkH. AOCOIIOTHO TBEPAOE Teslo. PaBHOBECcHE TBEPAOTO Tea ¢
3aKpEIJIEHHON OChIO BpanieHuss. MoMeHT cuibl. LleHTp TsikecTH.

Nmnynsce tena. M3MeHeHune ummyinbca. VMiynbc cuibl. 3aKOH COXpPAHEHUS HMITYJIbCA.
PeakTuBHOE NBMKEHUE.

Mexannyeckass paboTa ¥ MOIIHOCTh. PaboTa cunm TsKecTH, ynpyroct, TpeHus. CBs3b
sHepruu U paboTel. [loTeHHManpHas SHEPrus Tena, MOAHSATOrO HaJ IMOBEPXHOCTHIO 3EMIIH.
[loreHumaneHas 3HEprus cxatod NpyxkuHbl. Kunernueckast sHeprus. Teopema 0 KUHETHYECKOM
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.

emoncmpayuu.

1. HalGmroneHne MeXaHUYEeCKOTO JBIKEHUS TeJla OTHOCUTENFHO Pa3HBIX Tell OTCUETA.

2. CpaBHEHHE MyTeH U TPACKTOPUI ABMKEHHUS OJTHOTO U TOTO K€ TeJla OTHOCUTENILHO Pa3HBIX TeJ
OTCYETA.

3. VI3MepeHue CKOPOCTH M YCKOPEHUS IPSIMOJIMHEHHOTO JABIKEHUS.
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10.

11.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHHS.

Habmroienue ABMKEHUS TENa M0 OKPYKHOCTH.

Habmoienne MexaHM4eCKuX sSIBIICHUH, MMPOUCXOSIINUX B cUcTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBHKEHUH OTHOCUTEIIHHO KaOMHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJIa OT MACChl TeJa U ICUCTBYIOIIEH HA HETO CHJIBIL.

HaGnronenue paBeHcTBa cuil Ipu B3aUMOICHCTBUU TETI.

H3MeHneHune Beca Tena npu yCKOPEHHOM JIBUKEHUU.

. Ilepegava nMmynsca npyu B3aMMOIECHCTBUH TEII.

. IIpeoOpaszoBanus SHEPTUH MTPH B3aUMOJICHCTBUHU TEJ.

. CoxpaHeHue UMIyJbca IPU HEYIPYTrOM B3aUMOJEHCTBUH.

. CoxpaHeHue uMImyibca pu a0COJIIOTHO YIPYTOM B3aUMOJEHCTBUH.

. Habnmoienue peakTHBHOTO JABUKEHHUS.

. CoxpaHeHne MeXaHMYECKON SHEPTUU MpU CBOOOIHOM Ma/IEHUH.

. CoxpaHeHre MeXaHMYECKON SHEPIUH NPHU IBWKEHUH TeJa MO JeHCTBUEM MPYKUHBI.

Jlabopamopusvie pabomot u onvimel.
KoHcTpynpoBanue Tpakta Juis pa3roHa U JajdbHEeHIero paBHOMEpPHOT O JBM)KEHUS IapyKa WU
TEJIEKKH.
Onpenenenre cpeHel CKOPOCTH CKOJIbKEHUSI OpyCKa WIIM JBUKEHHS IIapuKa M0 HAKJIOHHOMN
MJIOCKOCTH.
Onpenenenre ycKOpeHUs Tejla IPU PaBHOYCKOPEHHOM JIBKEHHUH 110 HAKIIOHHOM MIOCKOCTH.
WccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHUM IIPH PAaBHOYCKOPEHHOM JBIKEHUU Oe3
Ha4aJbHOUW CKOPOCTH.
[IpoBepka rumoTesbl: eciu NpyU PaBHOYCKOPEHHOM JBMKEHUH 0€3 HauaJbHOM CKOPOCTH MYTH
OTHOCATCSL Kak psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHME MPOMEXKYTKH BpPEMEHHU
OJINHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JTaBJICHHUSL.
Omnpenenenre ko3puimeHTa TPEHUS CKOTbKCHUS.
Omnpenenenune KECTKOCTU MPYKUHBI.
Omnpenenenre paboOThl CHIIBI TPEHHUS MPU PAaBHOMEPHOM JABMXKEHUU TeJa M0 TOPU30HTAIBHOM
MTOBEPXHOCTH.
Omnpenenenne paboOThl CUJIBI  YOPYTOCTH MpU  MOABEME Tpy3a C HCIOJIb30BAHHEM
HEMOABM)KHOTO U MOABMKHOTO OJIOKOB.
N3ydeHue 3akoHa COXpaHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue KoJ1e0aHus U BOJHEI.

Konebarenbnoe nBuxeHne. OCHOBHbIE XapaKTEPUCTUKU KoJIeOaHMIA: TEpUOJ, YacToTa,

aMIUIMTYya. MaremMaTuueckuii u Hp}I)KI/IHHLII‘/'I MasATHHKH. HpeBpameHI/Ie OHCPIun IIpH
Ko1e0aTeIbHOM JBHMOKCHHUMU.

3aTYXaIOH_[I/I€ KoJeOaHus. BBIHY)KILGHHLIG Konebanus. Pe3oHanc. MexaHMYeCKHE BOJIHEL.

CBolicTBa MEXaHUYECKHX BOJIH. HpO,Z[OJ'ILHLIe " MOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTBb eé
PacCIIpoCTpaHCHUS. Mexanndeckue BOJIHBI B TBépI[OM TCIIC, celiCMHUECKHE BOJIHBI.

curwhdE

=

3Byk. ['poMKOCTh 3ByKa 1 BhicoTa TOHA. OTpakeHue 3ByKa. MIHppa3ByK U yIbTpa3ByK.
emoncmpayuu.
Habmonenue xoneGaHuii Te Mo 1eHCTBUEM CHITBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroenue BBIHYKIEHHBIX KOJIEOaHH U pE30HAHCA.
Pacmipoctpanenne mpooabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIH).
Habmtonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUECKHIA pEe30HaHC.
Jlabopamopusie pabomot u onvimol.
Omnpenenenre 4acTOThI U MIepro/ia KoJaeOaHuit MaTeMaTHIecKOro MasTHHUKA.
Omnpenenenre 4acTOTHI U MIeproia KoaeOaHu Mpy>KUHHOTO MAasTHHUKA.
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3. MHccrnenoBanue 3aBUCUMOCTH TepHOJa KOJCOAHUH TMOIBEIICHHOTO K HHUTH Tpy3a OT JJTUHBI
HUTH.
HccnenoBanue 3aBUCMMOCTH NIEPUOAA KOJIEOaHUM NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCHUMOCTM IepHOAa KOJEOAaHWM Trpy3a, MOJABELIEHHOIO K HHUTH, OT MaccChl
rpysa.
6. OmBITE, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH MEproJa KoJeOaHWH MPYKHHHOTO MasTHHKA OT
MacChl Tpy3a U KECTKOCTHU MPYKUHBI.
7. VI3mepeHue yckopeHusi CBOOOHOTO Na/ICHUS.
Pa3nes 10. DinekTpoMardHuTHoOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJHBL. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[lkana 3meKTpOMarHUTHBIX BOJIH. Vcrosib30BaHne 371EKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31€KTPOMarHUTHBIX BOJIH.
2. BouHOBBIE CBOICTBaA CBETA.
Jlabopamopusvie padbomot u onvimel.
1. M3yyeHue cBOWCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOUIIBHOTO TeIe(oHa.
Pa3znes 11. CBeTOBbBIE AABJICHUS.
JlyaeBas mopens cBera. Mcrounukum cBera. IIpsiMosiMHEtHOE pacnpoCTpaHEHHE CBETa.
3armenust Connana u Jlynsl. Otpaxkenue ceta. [1nockoe 3epkano. 3aKoH OTpakKeHHsI CBETa.
[Ipenomiienne cBera. 3akoH mpesioMiieHHsl cBeTa. [loyiHOe BHYTpEHHEE OTpaKE€HHE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPaXXEHHs B ONTHYECKUX CBETOBOAX.
Jlunza. Xox myueir B smH3e. OnrTuyeckas cucrema Qoroanmnapara, MHUKPOCKONa U
Teneckomna. ['1a3 kak onTudeckas cucreMa. biaM3opykocTs U 1adbHO30PKOCTb.
Paznoxxenne Genoro ceera B cektp. OnbiTel HetoToHa. C10KeHHME CIIEKTPATBbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTUYecKUu CBETOBOI.
Xon tydeid B coOuparomiei JTuH3e.
XoJ ay4del B pacCeUBalollen JIMH3E.
[Tonyuenue n306pakeHH ¢ TOMOIIBIO JIUH3.
[Mpunnun neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOTA.
0. Mogaenb riasa.
1. Paznosxenue 6e10ro cBeTa B CHEKTP.
. [lonyuenue 6e10ro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

ok~

RBPBooo~NokwNE

=
N

1. MHccnenoBaHue 3aBUCUMOCTH YIJla OTPAKEHUSI CBETOBOTI'O JIyya OT YyIjia MaJieHuUs.

2. H3yueHue xapakTepUCTHK M300pakeHHs peMeTa B IFIOCKOM 3epKalie.

3. MHccrnenoBanue 3aBUCMMOCTH yIJla MPEJIOMIICHHS CBETOBOTO JIyda OT yrjla MaJieHHsl Ha TPaHuLle
«BO3LYX—CTEKIIO».

4. TlomyueHue n300pakeHUH ¢ MOMOIBIO COOMPAIOIIEH JINH3BI.

5. Omnpenenenue (HOKYCHOTO pacCTOSIHUSA U ONTUYECKON CHUIIbI COOMpArOILel JINH3BL.

6. OMNBITHI [0 Pa3I0KEHUIO OEIO0T0 CBETA B CIIEKTP.

7. OnbIThI 110 BOCIPUATHIO LIBETA ITPEIMETOB MPU MX HAOIIOJCHUN Yepe3 IIBETOBbIE (PHIIBTPHI.

Paznen 12. KBanToBLI€e IBJICHHUS.
OmnswiTel Pesepdopaa u mmanerapHas mojaens aroma. Mojenb atoma bopa. Mcmyckanue u
norJyionieHue ceera atomoM. KBantel. JIuneluaTsie CIEKTpHI.
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PagnoaktuBHOCTE. AJbda-, Oera- m Tamma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyxinonnas wmopens aromHoro sapa. WM3ortomsl. PanuoaktuBHble mnpeBpamieHus. llepuon
[10JIypacnazia aTOMHBIX sJIEp.
SnepHble peakuuu. 3aKOHbI COXPaHEHUs 3apsiI0BOTO U MAacCOBOTO UHMCENl. DHEPrusl CBS3U
aTOMHBIX siep. CBs3b Macchl M 3HEpruu. Peaknuu cunTesa u aeneHus saep. McrouHuku sHepruu
ConHua u 3B€31.
SnepHas sHepreTuka. JleicTBUSA palMOAKTUBHBIX U3JIyYCHHUI HA )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

CrieKTphbl U3JIy4yeHUs U TOTJIOMICHHUS.

CrieKTphl pa3au4HbIX a30B.

CrexTp BoAOpoO/Ia.

Habmronenue Tpekos B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOMINX U3TYUECHU.

Peructpanus n3ny4eHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.
Jlabopamopusvie pabomot u onvimel.

Habnroienne CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JIyYEHUSI.

2. HccrnepmoBanme TpPEKOB: W3MEPEHHWE DHEPTUM YACTHIBI 110 TOPMO3HOMY TIIyTH (IO

boTorpadusim).

3. H3mepeHne pagroakTHBHOTO (OHA.

IHoBTOpHUTEILHO-06001IAK0IIIUI MOIYIb.

[ToBTOpHUTENHHO--0000IIAOIIHMI MOAYITH MIPEAHAZHAYEH TSI CUCTEMATH3aIlud ¥ 0000IIeHHS
MPEIMETHOTO COJIEPKaHUS U ONbITA AEATEIbHOCTH, MPUOOPETEHHOTO MPU M3YUYEHUHU BCErO Kypca
Gbu3MKM, a TakXke A7 MOJArOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMeHY Mo (u3uke ais
00yJaroIMXxcsi, BRIOPABIIUX 3TOT YYCOHBIN MPEIMET.

[Ipyn M3ydyeHUH TaHHOTO MOJIYJSI PEaU3YIOTCS M CUCTEMATU3UPYIOTCS BUBI JESTEbHOCTH,
Ha OCHOBE KOTOPBIX OOECHeunBaeTcsi JOCTHKEHHE NPEIMETHBIX U  MEeTalnpeaIMEeTHBIX
IUTAHUPYEMBIX  pe3yJlbTaToB oOOy4yeHHs, (GOpMUpPYETCS €CTeCTBEHHOHAy4YHas TI'PaMOTHOCTB:
OCBOEHHE HAYYHBIX METOJIOB UCCIIEIOBAHUS SIBJICHUM MPUPOJIBI U TEXHUKH, OBJIAJICHHE YMEHUSIMU
OOBACHATH (PpU3MUECKUE SBJICHUA, IPUMEHSS MOJyYeHHbIE 3HAHUS, PellaTh 3aJauyd, B TOM YHCIE
KauyeCTBEHHbIE U HKCIIEPUMEHTAJIbHbIC.

[IpuHIMNHATBEHO AESITETLHOCTHBIN XapakTep JAaHHOIO pasjieNia peajlu3yercs 3a CuéT Toro,
4YTO 00y4aroLIUeCs BHIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSACHATH (DU3HUECKUE SBICHUS B
OKpY’Karollleil TpUpO/ie U TIOBCETHEBHOM KU3HU;

WCII0JIb30BAaTh HAayYHbIE€ METOJIbI HCCIEAOBAHMS (PU3UUYECKUX SBJICHUN, B TOM YHUCIE IS
MIPOBEPKHU THIOTE3 U MOJTYYCHHS TEOPETUUECKIX BBIBOJIOB;

OOBSACHATh HAYYHBIE OCHOBBI HAamOOJE€€ BaXKHBIX JTOCTHIKEHHUN COBPEMEHHBIX TEXHOJIOTHH,
HampuMmep, MPaKTUYECKOr0 UCHOJIB30BaHUS PA3NUYHBIX UCTOYHHKOB SHEPTrUU HA OCHOBE 3aKOHA
MIPEeBPALIECHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.

oakwnE

=

6. TEMATHYECKOE IIVTAHUPOBAHUE

7 KJIACC

KoanuecTBo 4yacos
Kontpo | IIpaktn DJIeKTpOHHbIE (N (PPOBBIE)
JBbHBIE YyecKHe o0pa3oBaTe/IbHBIC PeCypPChI
padoTel | padoThI

Ne | HammenoBanme
n/ | pa3fenoB u TeM Bcee
n NPOrpaMMblI ro

Pa3nes 1. @u3uka u e€ poJib B NO3HAHMH OKPY/KAIOLIEro MHUpa

®dusuka - HayKa O 2 bubnuorexa [IOK

11 pupoje https://m.edso0.ru/7f416194
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https://m.edsoo.ru/7f416194

19 du3nueckue 9 1 bubmuoreka [IOK
BEJIMYMHEI https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAay4HBIN 5 1 bubnuorexa [IOK
METOJI TIO3HAHUS https://m.edso0.ru/7f416194
Wroro mo pazueny 6

Pazjea 2. IlepBonayajibHble

CBCICHHUSA 0 CTPOCHUH BCIIECTBA

2.1 Crpoenue BelecTa 1 bubnmorexa [TOK
https://m.edso0.ru/7f416194
2.2 iziﬁzigglfmne 2 1 bubmaorexa LIOK
https://m.edso0.ru/7f416194
YaCTHI] BEIECTBA
23 ArperarHble 9 bubnuorexa [JOK
' COCTOSIHHSI BEIIECTBA https://m.edso0.ru/7f416194
Hroro no pazgeny B

Paznen 3. /IBu:keHue u B3auMoJieiicTBue Te

31 MexaHndeckoe 3 bu6moreka [IOK
IBUYKEHUE https://m.edso00.ru/7f416194
39 Wueprus, macca, 4 1 bu6mmoreka [IOK
IIJIOTHOCTH https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.3 | Curna. Bupwt cnn 14 1 2 https://m.edsg).ru/7f416194
Hroro mo pazgeny 21

Pasznen 4. /laBjienune TBEpPAbI

X TeJI, JKHAKOCTEeH U ra3oB

Hasnenue. [lepenaua
41 JTABJICHUS TBEPABIMU 3 bu6moreka [IOK
' TeJaMH, JKUIKOCTAMU https://m.edso0.ru/7f416194
M razamu
bu6mmoreka [JOK
4.2 | [lasnenue xuaxocTy 5 https://m.edso0.ru/7f416194
43 AtMocdepHoe 5 bubmuorexa [JOK
' JaBJIEHUE https://m.edsoo.ru/7f416194
4.4 ii?ﬁ:ﬁf;ﬁggeﬂ 7 1 3 bubmorexa LHOK
' https://m.edso0.ru/7f416194
B HHUX TEJIO
Htoro mno pazneny 21

Pazgea S. Pabora m MOIHOCTB. JHEprus

bubmuoreka [JOK
5.1 | Pabora u momocTs 3 . https://m.edscﬂ).ru/7f416194
5.2 [IpocThie MeXaHU3MBI 5 1 Eggg?;;;i;igﬁ{fﬂ 416194
53 MexaHnnueckas 4 1 1 bubmuoreka [{OK
SHEPrUsi https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOI'PAMME
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8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB Kontpo | Ipaktu | (uudposbie)
n/n H TEM IIPpOrpamMmmabl Bcero JBbHbBIE yecKkue oﬁpasonaTe.Hbele
paboTbl | padoThl | pecypchbl
Pasnen 1. TennioBblie siBJeHUs
11 CrpoeHue u cBOHCTBa 7 bubnuorexa [JOK
BEI[eCTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 Teruossie mporecce! 21 . > https://m.edsﬁ).ru/7f418lce
Wroro mo pazueny 28
Pazjen 2. DiekTpuyecKkre 4 MATHUTHbIE SIBJICHHU S
21 | apmenmeremnm 7 ) | buGmorera LIOK
N —. https://m.edsoo.ru/7f4181ce
29 [ToctostHHBIN 20 1 7 bubnuorexa [JOK
AIIEKTPUUYCCKHIA TOK https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
23 MaruTibie sBaCHHA 6 1 15 https://m.edsg).ru/7f418lce
24 DJIEKTpOMarHuTHas 4 bubnuorexa [JOK
WH KIS https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 68 3 145
YACOB I10 ITPOTPAMME
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9 KJIACC

KoaudecTBo 4acoB

Ne HaumenoBanue
1/ PA3IEIOB H Tem Beer Koutpo | Ilpaktu = DJeKTpoHHbIE (1H(pPOBLIE)
- NporpamMmbI o JBbHbBIE yecKue 06pa30BaTeJ’IbHLIe PeCYpPChI
padoTsl | padoThI
Paznen 1. Mexannuyeckue siBJeHHs
1.1 ﬁi)::}?;ee ;Kgliocon 7 1 bubmmorexa [IOK
O OMHCAHI https://m.edsoo.ru/7f41a4a6
1.2 BzaunmonericTBue T€N 15 1 1 ]f?tl/tlggl;l/(r);eeléic])_f)()l’llfﬂ 413426
bubmnoreka [IOK
13 3axonrr coxpanenms 6 1 https://m.edsﬁ).ru/7f41a4a6
Wroro mo pazueny 28
Pa3nen 2. Mexannyeckue Koje0aHUs U BOJTHDI
21 MexaHndeckue 5 9 bubmmoreka [{OK
KOJIe0aHus https://m.edsoo.ru/7f41a4a6
29 MexaHn4decKre 5 1 1 bu6moreka [IOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 10

Paspgen 3. DileKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMArHuTHOE
31 roJjie u 5 1 bu6mmoreka [IOK
' AIIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro mo pazgeny 5
Pa3znen 4. CBeToBbIE SIBJICHUS
4.1 f)ggggzlcszaHeHHﬂ 5 1 bubmorexa [IOK
' https://m.edsoo.ru/7f41a4a6
cBeTa
492 JInH3BI B onTHYECKHUE 4 1 bu6mmoreka [JOK
' prOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 1 bu6mmoreka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 10

Pa3pen 5. KBaHnTOBELIE SIBJICHUS

Hcnyckanue u

5.1 TOTJIOIIICHUE CBETa 2 bubmmorexa LIOK
ATOMOM https://m.edsoo.ru/7f41a4a6
59 CrpoeHue aTOMHOTO 4 bubnuoreka [JOK
spa https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
>3 HlaepHeie peakium 4 ! https://m.edsé}).ru/7f41a4a6
Hroro no paszneny 10

Paznea 6. IloBTopurenbHo-o

0001ma Uil MOaYJIb

6.1

IToBTOpEHUE N
00o61eHne
coJiep)KaHus Kypca
¢u3uku 3a 7-9 knacc

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
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