MyHununaabHoe 0l01:KeTHOe 0011e00pa3oBaTe/ibHOE YUpeKIeHHe

«CokypoBckasi cpeaHsisi 001e00pa3oBaTe/1bHas K0/
umenu I'appuniia Pomanosuya Jlep:xaBuHa»

JlanmeBcKkoro MyHMIMNAaabHOro paiiona Pecny0iuku Tarapcran

PACCMOTPEHO u TIPUHSATO «YTBEPXJIAIO»
Ha 3aceJaHHUU Mearoru4eckoro coBera Hupexrop MBOY «Coxyposckas COLL

[Ipotokon Ne 1

oT «31» aBrycra 2023 1.

uM. ['P. JlepxaBuna»
Jlanmesckoro paiiona PT
ITpuka3 Ne202 ot «31» aBrycra 2023 .

@ JOKYMEHT INOJUTUCAH
SJIEKTPOHHOM IOAITHUCBIO

CBE[IEHWA O CEPTWOWKATE 3N

Ceprindmrar. 00DBEECECTS9TDOSF7B13C87T3F6F0408AZE
Bnaneney: TABOYNNWHA MNYNIbHYP PYCTEMOBHA
Hewcreurenes c 24.10.2022 ao 17.01.2024

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»
JIJIs1 OCHOBHOT'O 00111eT0 00pa3oBanus (7-9 kiacc)

Cpoxk ocBoeHwus: 3 rojia

Coxkypsl, 2023 .



INOACHUTEJIBHAS 3AIIMCKA

[IporpamMma mo (u3uke Ha ypoBHE OCHOBHOIO O0IIEro oOpa3oBaHUS COCTaBlieHa Ha
OCHOBE IOJIOKEHHI U TpeOOBaHMIA K pe3yjbTaTaM OCBOCHHUs Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHON mporpammbl, mpenctaBieHHBIx B ®I'OC 00O, a Ttakke ¢ yd€ToMm
denepanpHOl paboueil mporpammbl BocnuTanuss W KoHIenmuu mnpernojgaBaHusi yueOHOTO
npeameTa «Duznkay.

CopepxaHue  mporpamMmMbl 1O  (QU3MKE  HampaBieHO Ha  (OpMUpPOBaHUE
€CTEeCTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMXCS W OPraHM3AINI0 M3y4YeHUs (DU3WKU Ha
NeSITENbHOCTHONW OCHOBe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peanmzaiuu TpeboBanuit ®I'OC OOO K mIaHUPYEeMBIM JTUYHOCTHBIM U
METanpeIMeTHbIM  pe3ysibTaTaM  OOydeHHs, a TakKkKe  MEeXIpEeIMETHble  CBS3U
€CTEeCTBEHHOHAYYHBIX YUEOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOTO 00I1IET0 00pa30oBaHUsI.

[Iporpamma o (u3KKe ycTaHABIMBAET paclpeieieHrne yaeOHOoro MaTepuaia 1mo rojam
oOydeHus (Mo KiaccaMm), TpejaraeT MPUMEPHYIO TOCIEI0BATEILHOCTh H3YUEHHUS TeM,
OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHsS TMPEIMETHOTO COAEpPNKAHUS M Y4YET€ BO3PACTHBIX
0COOCHHOCTEH 00yJaroITuXCsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa C IETBIO0 OKa3aHUS METOJUYECKOH IOMOIIH
YUUTENIO B CO3JIaHUU paboueii mporpaMMbl IO y9eOHOMY TIPEIMETY.

Ouzuka SBISETCS CUCTEMOOOPa3ymOIMIUM Ui €CTECTBEHHOHAYYHBIX  y4eOHBIX
MPEeIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JieKaT B OCHOBE IIPOLIECCOB U SBIICHUM,
M3y4aeMbIX XUMHEH, Ouonoruei, actpoHomueil u gpusndyeckoit reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHOHAYyUHYI0 KapTUHY MHUpa, I[peJocTaBisieT Haubojiee sCHble 00paslbl
MPUMEHEHHS HAyIHOTO METOJIa MO3HAHUS, TO €CTh CIIO0CO0a MOTYyUYEHUS TOCTOBEPHBIX 3HAHUI
0 MHUDE.

Opna U3 r1aBHBIX 331249 GU3NIECKOTO 00pa30BaHUS B CTPYKTYype 00IIero oopa3oBaHus
COCTOUT B (DOPMHUPOBAHHH ECTECTBEHHOHAYYHOW T'PAaMOTHOCTH M HMHTEpeca K HayKe Yy
o0yJaroImuxcs.

Nzydyenne ¢us3nku Ha 0a30BOM YpOBHE IMPEAINONAracT OBIAJCHUE CIEAYIOIUMHI
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMMHU €CTEeCTBEHHOHAYYHYIO TPAMOTHOCTb:

® HAyYHO OOBSACHATD SBIICHUS;

® OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAy4YHOTO MCCIIEIOBAHNUS;

® UHTEPIIPETUPOBATh JAHHBIE M HUCIOJIH30BaTh HAYYHBIE JT0OKA3aTE€NbCTBA JIJIS
MOJTy4eHUs BHIBOJIOB.

enu n3ydenus GU3NKKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OMpEIesiCHbl B
Konnmenmmuu  mpenonaBanusi  y4debHoro mpenmera «Duszmka» B 00pa3oBaTEIBHBIX
opranmzanusix Poccuiickoit ®@enepannn, peaqu3ylOIMKUX OCHOBHBIE 00I11€00pa3oBaTEIbHBIC
MporpaMMbl,  yTBepKAEHHOW pemeHneM Kommerunn  MuHUCTEpCTBa  MPOCBEIIECHUS
Poccuiickoit @enepanuu (mpotokon oT 3 nexadpst 2019 r. Ne [TK4BH).

esu n3yvyenusi pU3NKU:

e IpUOOpeTEeHNEe HHTEpeca M CTpeMJICHUs OOyYarolMXCS K Hay4YHOMY H3yUEHHUIO

MIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYyaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;



® pa3BUTHE MPEJCTABICHUA O HAay4yHOM METOJe IO3HaHUA U (HOPMHUPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXKAIOIIUM SBJICHUSM;

¢ (opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3y4eHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e opMHpOBaHUE NPECTABICHUN O POIU (PUBKMKU JUIs PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

® pa3BUTHE TIPEICTABICHUA O BO3MOXHBIX cdepax Oymaymeld mnpodeccuoHaIbHON
NEeSATENbHOCTH, CBA3aHHON C (PU3MKOI, MOATOTOBKA K JalIbHEHIIeMy OOyYEHHUIO B
9TOM HalpaBJICHUU.

JIOCTIDKEHHE 3TUX LeJlel MporpaMMmbl 1Mo (U3MKE HAa yYpOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00ecreurnBaeTCs pelieHHEM CIIEIYIONINX 3a1a4:

e IpuoOpeTeHre 3HAHUH O JMCKPETHOM CTPOCHHMH BEILIECTBa, O MEXAaHUYECKHUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHATHBIX U KBAHTOBBIX SBJICHUSX;

® IpUOOpETECHNE YMEHUM ONUCBHIBaTh U  OOBACHATH (DU3UYECKHE SBIECHUS C
MCII0JIb30BaHUEM II0JyYEHHBIX 3HAHUM;

® OCBOCHHE METOOB PECIIECHUS NIPOCTEUININX PACUETHBIX 3alad C HCIOJIB30BAHHUEM
buznyeckrux Moenei, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUIl HaONIOAaTh NPHUPOJHBIE SBICHHUS U BBINOJHATH OIBITHI,
TabopaTopHbIe PabOTHI U AKCIEPUMEHTAIBHBIC MCCIIEOBAHUS C HCIIOJIb30BAaHHEM
U3MEPUTEIBHBIX TPHOOPOB;

® OCBOCHHE TNPHEMOB paboThl ¢ MHpopManuei (pU3NUEcKOro coiepKaHus, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSIX (U3MKM, aHAIU3 M KPUTUUYECKOE
OliIeHUBaHHE UHPOPMALINY;

® 3HAKOMCTBO CO c¢epaMu MpodeCcCUOHATBHON JAEATENbHOCTH, CBA3aHHBIMH C
(GU3UKOM, M COBPEMEHHBIMH TEXHOJOTHSIMHM, OCHOBAHHBIMM Ha JOCTHKEHMAX
¢buznyeckoil HayKu.

Ha m3ydenne ¢pusvku (0a30BbIii YPOBEHB) Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs
orBonutcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezlelnw), B 8 kimacce — 68 gacoB (2
yaca B Hememwo), B 9 wmacce — 102 waca (3 waca B HeJENo).
JlesITeNbHOCTh YUUTENS C YIETOM IMPOTrpaMMbl BOCTIUTAHUS

e  YCTaHOBJIEHUE JOBEPUTENIbHBIX OTHOIIEHUM MEXAY YUUTEIEM U €T0 YUEHUKAMHU, CIIO-
COOCTBYIOIIMX MO3UTUBHOMY BOCHPUATHIO YYAIIUMUCA TPEOOBAHUN U MPOCHO yuuTe-
7151, IPUBJICYCHUIO UX BHUMAaHHUS K 00CY’KIaeMOi Ha ypoke MHPOpPMALUHU, aKTHBH3A-
LMY UX TIO3HABATEIIbHOM JIESITEIbHOCTH;

e noOYyXXJEHHE IIKOJIBHUKOB COOJIIOATh Ha YPOKE OOIICTIPUHSATHIE HOPMBI MTOBEICHUS,
npaBwiia OOILIEHUS CO CTapIIUMHU (YUUTENSIMU) M CBEPCTHUKAMHU (IIKOJIbHUKAMH),
MPUHIUIBI Y4eOHON AUCIUIUIMHBI M CAMOOpPraHU3aluu;

e IIPUBJICYCHHE BHUMAHMs IIKOJIBHUKOB K LIECHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypo-
Kax sIBJIGHUH, OpraHu3anus uX paboThl C I0JIy4aeMON Ha YPOKE COLMAIbHO 3HAUUMOM
uHpOpManrell — HHUIUUPOBAHNUE €€ OOCYK/ICHUS, BEICKA3bIBAHUS YUAIIUMHUCS CBOE-
r0 MHEHHS TIO €€ MOBO/Y, BHIPAOOTKH CBOETO K HEIl OTHOIIECHUS;



e WCIIOJIb30BAaHHWE BOCIHUTATEIIBHBIX BO3MOXKHOCTEH COIEp)KaHHS Y4eOHOro IpeamMera
yepes JAEMOHCTPALUIO AETSAM MPUMEPOB OTBETCTBEHHOTO, TPAXIAHCKOTO MOBEICHUS,
MIPOSIBJICHUST YEJIOBEKOJIOOUS M JTOOPOCEPACUYHOCTH, Yepe3 Moa00p COOTBETCTBYIO-
IIUX TEKCTOB JJIA YTEHHUS, 3a7a4 JUIS PElIeHUs, MPOOJIEMHBIX CUTYaIMi IJi1 00CyXk-
JICHHUS B KJIacce;

e MpHUMEHEHHE Ha YPOKE MHTEPAKTHUBHBIX (HOPM pabOThI yUAIIUXCS: HHTEIUICKTYaIbHBIX
UTp, CTUMYJIMPYIOIIHUX [T03HABATEIbHYI0 MOTHBALIMIO LIKOJIBHUKOB; JUCKYCCHH, KO-
TOpBIE JAIOT YYAIIUMCS BO3MOXKHOCTH MPHOOPECTH OIBIT BEICHUSI KOHCTPYKTHBHOTO
JMajora; rpynnoBoil paboTsl WK padoThl B Mapax, KOTOPbIE yyaT IIKOJIBHUKOB KO-
MaH/IHOH paboTe M B3aMMOACHCTBHIO C APYTUMH JETHMU;

e BKIIIOYEHHE B YPOK UI'POBBIX IPOLEAYP, KOTOPBHIE IOMOTAOT MOAAEPKATh MOTUBALIHIO
JETEN K MOJIyYEHUIO 3HaHUH, HAJIA)KUBAHUIO NTO3UTUBHBIX MEKIMYHOCTHBIX OTHOILIE-
HUIl B Kjlacce, MOMOTAIT YCTAaHOBICHHUIO OOpOXKeaaTeaIbHONH aTMOC(hephbl BO BpeMs

ypoKa;

e oOpraHusanus medcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX Yy4YallUXCS HaJl HX
HEYCIIEBAIOIIMMHU OJHOKJIACCHUKAMH, JAOLIEr0 INIKOJIBbHUKAM COLMAJIBHO 3HAYMMBIN
OMBIT COTPYAHUYECTBA U B3aUMHOW ITOMOIIIY;

e UHUIMHUPOBAHUE M MOJJCPKKA HCCIEIOBATEIBCKON ACSITEIBHOCTH HIKOJHHUKOB B
pamMKax pealu3aluyd UMH WHIWBUIYAITbHBIX U TPYIIOBBIX HCCIIEIOBATEIHLCKUX MPO-
€KTOB, YTO JAcCT IIKOJbHHUKAM BO3MOXXKHOCTH NMPHOOPECTH HABBIK CAMOCTOSTEIBHOTO
pElICHHUsT TEOPETUYECKOW MPOOJIEMBI, HABBIK T€HEPUPOBaHUS U odopmiieHUs co0-
CTBCHHBIX WJICH, HABBIK YBAKUTEIHHOTO OTHOIICHHUS K YyXKUM HJIEsM, 0(pOpMIICHHBIM
B paboTax ApPyTrUX UCCIE0BaTelNCH, HABBIK MyOJIMYHOTO BBICTYIUICHUS TEPENa ayau-
TOpUEH, apr'yMEHTHPOBAHHUS U OTCTaWBaHHS CBOCH TOYKHU 3PCHUSI.

[Tpu paccMoTpenuu (yHIaMEHTAIbHBIX (PU3NYECKUX TEOPHUH y ydalluxcs, TJIaBHBIM
o0pa3om, GOpMHUPYIOTCS TIPEJICTABICHHS O TOM, KaK JOOBIBAIOTCS M CTPOSITCS HAyYHBIC 3HA-
HUs, GOPMUPYIOTCS MHPOBO33PEHUECKHE B3IJISABI M YOEXKIECHUS OTHOCHUTEIHLHO HAy4HOM
KapTUHBI MUPA U €€ 3HAYMMOCTH JIJIsl YEJIOBEKA.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pasnen 1. ®u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa.

@dusuka — Hayka o npupoae. SBimenus npuponsl. Dusnueckue SABICHUS:
MEXaHUYECKHE, TCIUIOBBIC, DIIEKTPUIECKUE, MATHUTHBIEC, CBETOBBIC, 3BYKOBBIE.

Odusnueckue BenUUMHBL. V3Mmepenue Qusnueckux BenUyuH. PU3NYECKUE MPUOOPBHI.
ITorpemHocTs n3MepeHuii. MexayHapoaHas CUCTEMA EAVHMULI.

Kak ¢usuka u gpyrue ectecTBeHHbIE HAyKU M3Yy4aloT MpUpoy. EcTecTBeHHOHAYUHBIH
METOJ| IMO3HAaHMA: HaOIIO/IeHHE, MOCTAHOBKA HAyYHOTO BOIPOCA, BBIIIBUKEHHUE THIIOTE3,
HKCHEPUMEHT II0 MPOBEPKE TIHUIOTE3, OOBSCHEHHE HabIofaeMoro sipiaeHusd. OnucaHue
(bUBUYECKUX SIBICHUHN C TIOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JTEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. O®wusnueckue NpuUOOPHl M Hpoleaypa MpsIMbIX H3MEPEHUIl aHAJIOTOBBIM MU

U (ppOBBIM TPHOOPOM.

Jlabopamopusie pabomot u onvimol.

OnpeneneHne NEHBI JSICHUs IKAIB H3MEPUTEIHHOTO TPHOOpA.
N3mepenue pacCTOsTHUN.

N3mepenne 00bEMa XKUAKOCTH U TBEPAOTO TeA.

Onpenenenne pa3MepoB MAJIBIX TEJ.

IR

N3mepenue temmepaTypbl NMpU MOMOIIM KUIAKOCTHOTO TEPMOMETpa W JlaTYUKa
TEMIIEpaTypBhl.
6. IlpoBeneHue uccienOBaHUS MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznen 2. IleppoHayasibHble CBeJIeHUS 0 CTPOEHHH BellecTBa.

CrpoeHue BeliecTBa: aTOMbI U MOJIEKYJbI, UX pa3Mepbl. OMBITHI, J10KAa3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BEILIECTBRA.

JIBrxeHue yactul BemiecTBa. CBSI3b CKOPOCTH JABMXKEHHMSI YACTHUIl C TEMIEPATYPOU.
bpoyHnoBckoe npwkenue, nuddys3us. BzaummomeicTBue 4YacTHIl BEIISCTBA: MPUTSHKECHUE H
OTTAJIKUBaHHE.

ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEHW M TBEPABIX
(kpucTtamnueckux) Teia. B3auMocBs3b MeXay CBOMCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX

COCTOSTHUSIX U MX aTOMHOMOJIEKYJIAPHBIM CcTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHUI
BOJBI.

Hemoncmpayuu.

1. HaGmoaeHnue OpOyHOBCKOTO JIBHKEHHUS.

2. Habmonenue nuddysuu.

3. HaOmionenue sBneHU, OOBACHAIOIMIMXCS TMPUTSHKEHUEM WIM OTTaJIKUBAaHUEM
YaCTHII BEIIECTBA.

Jlabopamopusie pabomot u onvimol.



1. OueHnka quameTpa aToMa METOJIOM PSAOB (C HCTONIb30BaHUEM (poTorpaduii).

2. OmbIThl IO HAOMIOACHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.

3. OmbITB IO 0OHAPYKEHUIO ACHCTBYS CHII MOJICKYJISIPHOTO MPUTSKCHHUS.

Pa3znen 3. /IBukeHue u B3aumojieiicTeue TeJl.

Mexanudeckoe aBukeHue. PaBHOMepHOe M HepaBHOMEpHOE JBHKeHHE. CKOPOCTb.
CpenHsiss CKOpOCTh IPU HEPABHOMEPHOM JIBM>KEHUH. Pacuér myTu U BpeMeHU JABUKEHUS.

SIBnenne mHepuMM. 3aKOH WHEpUHMH. B3aumopelcTBUE TEn Kak MPUYMHA MU3MEHEHUS
CKOPOCTH NIBM)KCHHS Tel. Macca kak Mepa MHepTHOCTH Tena. [lmoTtHocTh BemecTBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €TUHUIIC 00bEMA BEIECTBA.

Cuna kak xapakTepuUCTUKa B3aumojehcTBus Ten. Cuiia ynpyrocTd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMONIBIO AUHAMOMETpA. SIBI€HUE TATOTE€HUsA U cuia TshkectH. Cuia
TSKECTH Ha JIpyrux IutaHetax. Bec Tema. HeBecomocts. CrioxkeHue cuil, HaNpaBICHHBIX 110
onHOI mpsmoil. PaBHonelicTByromas cui. Cuna TpeHusa. TpeHue CKONBbKEHUS U TpeHUe
nokosi. TpeHnue B mpUpoae U TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHU4ecKoro JIBHKEHHS Tena.

N3mepenune ckopocTy MpSIMOJIMHEMHOTO IBUKEHHUS.
Habmronenue sBIeHUs] MHEPIUH.

HaGmnronenue n3MeHeHust CKOPOCTH MPU B3aUMO/ICHCTBUU TEI.

ok 0w e

CpaBHeHuUe Macc MO B3aUMOJICHCTBUIO TEIL.
CnoxxeHue cuil, HallpaBJIE€HHBIX 110 OJTHOM HPSIMOM.
Jlabopamopusie pabomot u onvimol.
1. Omnpenenenue CKOPOCTH PaBHOMEPHOTO JABMKEHUS (IIapUKa B XKHUAKOCTH, MOJEIH
AJIEKTPUUECKOTO aBTOMOOUJISL U TaK Jlajiee).
2. OmnpeneneHue cpeHe CKOPOCTH CKOJIBKEHUsS OpycKa WK LIapuKa [0 HAKJIOHHOM
IJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPIIOTO TeIa.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTSKEHUs (JepopManuu) Mpy>KUHbI
OT NPUIOKEHHOW CHUJIBIL.
5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBXKEHHS OT Beca Tella
U XapakTepa COMPUKACAIOIUXCS TOBEPXHOCTEH.

Pasnen 4. [laBienne TBEpABIX TeJl, :KUAKOCTEH U ra3oB.

Hanenne. CrnocoObl yMEHBUIEHMS] U YBEIWYEHMs JaBieHud. JlaBieHue rasa.
3aBUCHMOCTh JIaBJIEHUS Ta3a OT 00b&Ma, TemmepaTypsl. llepemaua naBneHus TBEPIBIMU
TeJaMu, KUAKOCTAMHU M razamu. 3akoH [lackans. [IHeBMaTHueckue MalIMHbL. 3aBUCHUMOCTb
JABJICHUS ’KUJIKOCTU OT Ii1yOuHbl. ['mapocratuueckuit napagokc. CooOIaronmecs Cocyabl.
['unpaBnnueckue MEXaHU3MBI.

Atmocdepa 3eman U atMocdepHoe aBiaeHue. [IpHuuHbI CyIecTBOBaHUS BO3LYIIHON
obonouku 3emnu. OnbiT Toppuuennu. M3mepenune atMochepHOro aaBiaeHUs. 3aBUCHUMOCTb
aTMOC(EpHOro MAaBlIEHHs OT BBICOTHI Haja ypoBHeM Mops. IlpuGopsl 11 u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.



HeﬁCTBHe KHAKOCTM M TIa3a Ha HOl"py)KéHHOG B HHUX Telno. BrITankuparomas

(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. BozayxomiaBanue.

Hemoncmpayuu.

ok~ wbdpE
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3aBUCUMOCTD JABJICHUS Ia3a OT TEMIIEPATYPHI.

Ilepenaya naBileHUs JKUIKOCTBIO U Fa30M.

Coob1maronyecs: cocy/sl.

I'mppaBnuueckuii npecc.

[IposiBnenue aeicTBrUsS aTMOC(HEPHOTO JABICHUS.

3aBHCHMOCTh BBITAJKUBAIOIIEH CHUJIBI OT 00BEMA TOTrPYKEHHOH YacTW Tena |
IJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLEH CUJIBI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue mnnaBaHUs TeE: IIaBAaHUE WM IOTPYXKCHHE TEl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TeJIa U KUIKOCTH.

Jlabopamopuwvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJAE OT 00bEMaA MOTPYKEHHOU B
JKMIKOCTh YacTH Tea.

OnpenenieHre BBITAJKUBAIONICH CHUJIbI, JCHCTBYIOIICH HA TENO, MOTPYXKEHHOE B
JKHJIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CWJIbI, JEHUCTBYIOIIEH Ha TEIO B
JKMJKOCTH, OT MaccChl TeJia.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAOLICH CHUIIBI, JICHCTBYIOIICH
Ha TEJNO B KUIKOCTH, OT 00BbEMa MOTPYKEHHOW B >KHJIKOCTh YaCTH Tejia U OT
IUIOTHOCTH JKHUJIKOCTH.

KonctpyupoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH U OIpeaeieHue eé
IPY30I0ABEMHOCTH.

Pazgea S. PaboTa 1 MOIIHOCTH. JHEPrus.
Mexanundeckast pabota. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IJIOCKOCTh. IIpaBuio paBHOBecus

pbruara. [IpuMeHnenue npaBuiia paBHOBECHUS pbluara K 0J0Ky. «30JI0TO€ MPaBHI0» MEXaHHUKH.

KIIZ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexanndeckas OHCPIu:. Kunernueckas u MNOTCHIHMAJIbHAA OHCPIUA. HpeBpameHHe

OJIHOTO BH/Ia MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs] DHEPTHU B MEXAHUKE.
Jemoncmpayuu.

1.

IIpuMmepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomel u onvimel.

1.

2.
3.
4.
8 KVIA

Onpenenenuvie paboOThl CHUJIBI TPEHUS INPU PABHOMEPHOM JBMXKEHMHM Tejla IO
TOPU30HTAIIEHON TOBEPXHOCTH.

HccnenoBanue yciioBUN paBHOBECHs pblyara.

N3mepenune KII/ HakIOHHON MIIOCKOCTH.

N3ydenne 3aKkoHa COXpaHEHMsI MEXaHUYECKON YHEPTUH.

CC



Pasgen 6. TenjioBbie IBJICHUS.

OCHOBHBIE TOJOKEHUA MOJIEKYJISIPHO-KMHETHUECKOM TEOpPUM CTPOCHHS BEILECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ. OTMBITHI, TOATBEPKIAIONINE OCHOBHBIC TMOJIOKEHUS
MOJIEKYJISIPHOKMHETUYECKOM TEOPHUH.

Monenn  TBEpHOro, JKUAKOTO U Tra3000pa3HOTO  COCTOSHHUH  BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBOWMCTB Ta30B, )KUIKOCTEH W TBEPABIX
T€I HAa OCHOBE TIOJOKEHUH MOJICKYJISIPHO-KUHETHYEeCKOW Teopur. (CmayuBaHWe U
KanmwUIIpHBIC sIBJICHUS. TeTioBoe pacimpenue u cxaTHe.

Temmnepatypa. CBsi3b TemMmepatypbl CO CKOPOCTBbIO TEIUIOBOIO JBMXKEHUSI YACTHII.
Buytpennsas »Heprus. CrnocoObl H3MEHEHHsI BHYTPEHHEH OHHEpruu: Teruionepenada u
coBepleHre padboThl. Bupl Temonepenadn: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3ITyUYCHHUE.

KomunuectBO TeIwioTel. Y aeiibHAS TEIUIOEMKOCTh BEIIECTBA. 1€IUIO00OMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TemIoBoro OanaHca. [lnaBineHue U oTBepieBaHUE KPUCTAITTMYECKUX
BEIIECTB. YAenbHas TeruioTa IuiaBieHus. [lapooOpazoBanue um koHneHcanws. Mcmapenue.
Kunenue. YnenbHas TemioTa mapooOpa3oBaHUsA. 3aBUCHMOCTh TeMIEpaTypbl KUMEHUS OT
aTMoc(epHOro JaBIeHUS.

BiaxxHocTs Bo3yXa.

OHeprus TOIIMBa. Y 1eJbHasl TEMJI0Ta CTOPaHUs.

[Tpunuuner pabotsl temnoBbix asuratesnei KIIJ[ TemnoBoro nsuratens. Temosble
JBUTATEIH U 3aLIUTa OKPYXKAIOLIEH Cpebl.

3aKOH COXpaHEHHUs U MPEBPALICHUS SHEPrUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

HaGmonenne 6poyHOBCKOTO JBHYKEHUS.

Hab6mronenue nuddys3um.

Hab6nronenue siBIeHNI cMauyrBaHUs ¥ KAMJUISIPHBIX SBJICHHIA.
Habmonenue TenioBoro pacimpeHust Ted.

ok 0N E

N3menenue naBieHHMss Ta3a TpH HU3MEHEHHMHM OOBEMa ¥ HArpeBaHUM WIIH

OXJIAKICHUH.

6. IlpaBuna u3MEpeHUs TEMIIEPATYPHI.

7. Bupsl Temonepeaayu.

8. OxyaxkaeHue npu COBEpPIICHUU PadOTHI.

9. HarpeBanue npu COBEepIICHUN PAOOTH BHEITHUMHU CHIIAMH.

10. CpaBHeHuE TETIIOEMKOCTEN pa3IMUHBIX BELIECTB.

11. HaGnroneHue KUICHUSI.

12. HaGnroaeHue mocTosiHCTBA TeMIEpaTyPhl IPU TIIABJICHUU.

13. Moxenu TEI0BEIX IBUTATENIEH.

Jlabopamopusie pabomot u onvimol.

1. OmpIThl MO OOHAPYKEHUIO ICUCTBUS CUJI MOJICKYJISIPHOTO MPUTSKEHUS.

2. OmbITHI IO BBIPANIMBAHUIO KPUCTAIIJIOB IOBAPEHHOW COJIM MIIM caxapa.

3. OmbIThl IO HAOJNIOACHUIO TEIJIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEH M TBEPABIX
TeN.

4. OrnpeneneHue NaBJICHHS BO3AyXa B OaJUTOHE MIMIPHUIIA.



5. OmnbIThl, TEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JaBJICHHS BO3yXa OT €ro oobéma u
HarpeBaHus WU OXJIAXKICHHUS.

6. IlpoBepka TrUIMOTE3Bl JIMHCWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA MKHJIKOCTH B
TEPMOMETPHUYECKON TPyOKE OT TeMIIEPaTypHl.

7. HaOmioneHue u3MeHEHUs] BHYTPEHHEH SHEPTHH Tella B pe3yJibTaTe TerIonepeaadn
Y paOOThI BHEIIHUX CHJL.

8. HccnenoBaHue sBICHHS TEIUIOOOMEHA TPH CMENIMBAHUU XOJIOJHOM W Topsuei
BOJIBI.

9. Omnpenenenue KOMUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH NpH TemIooOMeHe ¢
HarpeThiM METAJUTMYECKUM HUIUHAPOM.

10. Omnpenenenue yaenbHOM TEMI0EMKOCTH BEIIECTBA.

11. VccnenoBanue mporecca HCIapeHHsI.

12. OnpeneneHre OTHOCUTENBHOM BIa)KHOCTH BO3/TyXa.

13. Onpexnenenue yaenbHON TETUIOTHI UTABICHUS JIbJIA.

Paspen 7. DilekTpryecKkne 1 MATHUTHBIC SIBJICHUSA.

OnekTpusanus Ten. /[Ba poaa snekTpuueckux 3apsaoB. BzanmozaencTBre 3apsKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHJIbI B3aUMOJCHCTBUS 3apSKEHHBIX T€JI OT BEITUYHMHBI
3apsA70B U PACCTOSHUS MEXTY TEIAMH).

Onextpuueckoe mnone. Hanpsok€HHocTh — snekTpuueckoro  nois.  [IpuHiun
CYTEPHO3UINH JEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaaoB. DIeMEHTapHBIN JIeKTpudeckuil 3apsaa. CTpoeHue
atoMa. [IpOBOTHUKYN M UAIEKTPUKU. 3aKOH COXPAHECHUS AIEKTPUUYECKOTO 3apsija.

DNEeKTpUYECKU TOK. YCIOBHS CYILECTBOBaHMS AJIEKTpUYECKOro Toka. McTounuku
MIOCTOSIHHOT'O TOKA. J[eHCTBUS 3JIEKTPUUECKOIO TOKA (TEIIOBOE, XMMUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKUI TOK B JKUJIKOCTSX U ra3ax.

Onektpuyeckas 1menb. Cuiia Toka. DieKTpudyeckoe HampsbkeHue. ConpoTUBICHUE
MPOBOAHMKA. YJIeJbHOE CONPOTHUBIEHUE BemecTBa. 3akoH OMa g ydacTka Lemu.
[TocnenoBarenbHOE 1 NapajuIeIbHOE COETMHEHUE TPOBOJHUKOB.

PaGota 1 MOIIHOCTH ANEeKTpUYecKOoro Toka. 3akoH Jlxoyns—JIeHma. DiekTpudeckue
L[ENHU ¥ MOTPEeOUTENHN IIEKTPUIECKO SHEPTUH B ObITy. KOpoTKoe 3aMbIkaHuUE.

[TocTostHHBIE MarHUTHL. B3auMoaeicTBUE MOCTOSIHHBIX MarHUTOB. MarHutHoe mose.
MarunuTHoe 1osie 3eMJIu U ero 3Ha4YeHHe IS Ku3HU Ha 3emuie. OnbIT Dpcrena. MarautHoe
MOJIE BJEKTPUYECKOro ToKa. IIpuMeHeHue »BIEeKTpOMAarHUTOB B TexHUKe. JleicTBue
MarHuTHOTO TOJisi Ha TMPOBOJHMK C TOKOM. OJEKTPOABUTATeNb IOCTOSHHOI'O TOKa.
Hcnonbs3oBaHue 37€KTpOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apajnes. SBieHue BIEKTpOMAarHUTHOW uwHAyKIWU. [lpaBwio Jlenia.
OnekTtporeHeparop. CrmocoObl MOMYyYEeHHs] IICKTPUUYECKON SHEPrUU. DJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHHKAX YHEPTUH.

Jemoncmpayuu.

1. Dnextpuzanus Ten.

2. JlBa poja 3JIEKTPUUECKHX 3apsiIoB U B3aUMOJICUCTBUE 3apSKEHHBIX TEIl.

3. YCTpoicTBO U ACWCTBUE IEKTPOCKOTIA.



DIEeKTpOoCTaTUUYECKask NHIYKLHUS.

3aKOH COXpaHEHMS ICKTPUUECKUX 3aPAJIOB.
[IpOBOHUKYN W TUATEKTPUKH.

MoaenupoBaHHE CUIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TTOJIS.
W cTOYHUKH TOCTOSHHOI'O TOKA.

JlercTBUs 3JIEKTPUYECKOTO TOKA.

. DIEKTPUUECKUNA TOK B 5KUIKOCTH.

. I"'a30BBIi1 pa3ps.

. U3mepenue cuibl Toka aMIepMETPOM.

. I3mepenue 351eKTpuyecKoro HanpsiKeHHUs BOJIBTMETPOM.

. PeocTtaTt u Marasus cOnpoTHBIECHUN.

. B3aumopgencTBrue NOCTOSTHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3eJICHHsI TIOJIF0OCOB MarHUTA.
. MozaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1moJie ToKa. DJIEKTPOMarHur.

. [eiicTBME MarHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM.

. DIIEKTPOJBUTATEIH TTOCTOSTHHOTO TOKA.

. UccnenoBanue siBeHUs 3JI€KTPOMArHUTHON MHIYKITUH.

. OnbrTel @apagest.

. 3aBUCUMOCTb HallpaBJICHUS MHIYKIIMOHHOTO TOKA OT YCIOBU €r0 BO3SHUKHOBEHHSI.
. DIIEKTpOreHEPaTOP MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimel.

ok wnE

10.
11.
12.

13.
14.

OnbITH 10 HAOTIOACHUIO STICKTPU3ALUH TEJI MHAYKIUEH U IPH CONMPUKOCHOBEHHH.
HccnenoBanue neicTBUS 3JEKTPUIECKOTO MO Ha IPOBOJAHUKU U TUAJIEKTPUKH.
COopka u mpoBepka pabOThI IIEKTPUIESCKOM IETTH MOCTOSHHOTO TOKA.

W3mepenune u peryaTupoBaHHue CHITBI TOKA.

W3mepenue u peryaupoBaHue HapsKeHUs.

HccnenoBanue 3aBUCHMOCTH CHJIBI  TOKAa, MIYIIETO YEpe3 pe3ucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbpITEl, JEMOHCTPUPYIOUINE 3aBUCUMOCTb 3JEKTPHUUECKOrO COMPOTHUBIICHUS
MPOBOJTHUKA OT €T0 JUIMHBI, IIOUIAI TIONEPEYHOTO CEUCHHUS M MaTepraa.
[IpoBepka mpaBuiIa CIOXKEHHUS HANPSDKEHUH MPHU MOCTIETOBATEIBHOM COCIMHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 11 CUJIBI TOKA MPU MapalieIbHOM COSTUHEHUH PE3UCTOPOB.
Onpenenennie pabOTHI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UcTop.
OmnpeneneHre MOITHOCTH ANEKTPHUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
HccrnenoBanue 3aBUCMMOCTH CHJIBI TOKa, MIYILIET0 4Yepe3 JIaMIO4Ky, OT
HaNpsDKeHUs Ha HEH.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanne MarHuTHOrO B3aUMOJEHCTBHS IIOCTOSIHHBIX MarHUTOB.



15. 3yueHne MarHWTHOrO MOJI TOCTOSHHBIX MarHUTOB NPU HUX OOBEIMHEHUH U
pa3eneHHH.

16. VccnenoBanue AEUCTBUS MIEKTPUICCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI B3aUMOJEWUCTBUS KaTYLIKU C
TOKOM UM MarHura OoT CHJIbl TOKA U HAaIIPaBJICHUS TOKA B KaTyIIKE.

18. N3yuenue neiicTBUS MarHUTHOT'O 1OJISL HA IPOBOJIHUK C TOKOM.

19. KoncrpyupoBanue 1 u3ydeHue paboThl SJEKTPOIBUTATEIIS.

20. Usmepenne KIIJ] anekTpoaBuraTeIsHON YCTaHOBKH.

21. OnBITHI IO MCCIIEIOBAHUIO SIBICHUS JIEKTPOMArHUTHON MHAYKLMU: UCCIIEOBAHUE
M3MEHEHHI 3HAaYEeHUs M HAlPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pasznen 8. Mexanuueckue siBJICHHS.

Mexanudeckoe JBIKEHUE. MarepuanbHass ~ TOYKa. Cucrema OTCY€Ta.
OTHOCHUTENBHOCTh MEXAHMYECKOTO JBWKEHHA. PaBHOMEpHOE NPSIMOJIIMHEMHOE [IBH)KEHHE.
HepaBHoMepHOe mnpsimosinHelHOe JBHkeHHE. CpelHsisi U1 MTHOBEHHAas CKOPOCTh Teja MpH
HEPAaBHOMEPHOM JIBUKCHUHU.

Yckopenne. PaBHOYCKOpeHHOE TpsMOJIMHEHHOe IBMkeHHe. (CBOOOJHOE TMajCHUE.
OmnpiTel ["anunes.

PaBHOMEpHOE ABMKEHUE MO OKpYyKkHOCTH. [lepros u yactora obpamienus. Jlunelinas u
yIJIOBasi CKOPOCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHHE.

[IepBeiit 3axkoH HeroToHa. Bropoit 3akoH Herotona. Tpetnii 3akoH HeroTona. [IpuHImn
CyIEPIIO3HIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHHUS CKOJIBKEHUS, CUJIa TPEHUS
MOKOS1, APYTU€ BUIbI TPEHUSL.

Cuna TSKECTH W 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOJHOIO MaJeHUS.
JBmwxenne taHeT Bokpyr Comnna. IlepBas kocmudeckass ckopocTh. HeBecomocTh
Meperpy3Ku.

PaBHOBecue MarepuanbHOW TOYKU. AOCONMIOTHO TBEpAOE Teno. PaBHoBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynsc tena. I3menenne ummyinbea. IMITynbe cuibl. 3aKOH COXpAaHEHHUs UMITYJIbCA.
PeaktnBHOE NBHKEHUE.

Mexannueckas padoTa ¥ MOIIHOCTh. PaboTa chi TshKecTH, yrpyroctu, TpeHus. CBs3b
sHepruu u paboTel. [loTeHIManpHas dHEPrus Teia, MOJHATOrO HAJ MOBEPXHOCTHIO 3€MITH.
[loTtenumanpHass sHeprus cxatoll mnpyxuHbsl. Kunetmueckas osHeprus. Teopema o
KUHETUYECKON SHEPrUu. 3aKOH COXPAHEHU MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.

1. HaGnroneHne MEXaHMUYECKOTO JIBIKEHUS Tella OTHOCUTENILHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTed U TPACKTOPUI JBUKECHUS OJTHOTO U TOTO K€ Tellda OTHOCUTEIBHO

Pa3HbIX TEJl OTCUETA.
3. H3mepeHue CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO ABUKECHHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHHUS.



5. Habmronenue ABMIKEHMS TeJa O OKPY>KHOCTH.

6. HabOmioneHne MexaHMYECKMX SBICHMH, NPOMCXOIAIIMX B CUCTEME OTCYéTa
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHMM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS Tella OT MACChI TeJla U JEMCTBYIOLIEH HA HETO CUIIBI.

8. Habmronenue paBeHCTBa CHII IPU B3aUMOJICHCTBUY Te.

9. H3meHeHue Beca Teja MPU YCKOPEHHOM JBHKEHHH.

10. Iepenaya umITysibca MPH B3aMMOACHCTBUH TEIL.

11. IIpeoOpa3oBaHus SHEPTUH NIPH B3aUMOICHCTBUHU TEII.

12. CoxpaHeHue UMITyJIbCa NIPH HEYTIPYTOM B3aUMOCHCTBUM.

13. CoxpaHeHue UMITyJIbCa MPH a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

14. HaGnroneHne peakTUBHOTO JABUKCHUS.

15. CoxpaHeHre MeXaHUYeCKOM HEepPruu Npu CBOOOIHOM MaACHUH.

16. CoxpaHeHne MEXaHWYECKOH SHEpruy MpH IABIKEHUH Tela TIOoJA JACHCTBHEM
MPY>KUHBI.

Jlabopamopuvie pabomel u onvimel.

1. KoHcTpyupoBaHHe TpakTa Jjs pa3roHa U JajbHEHUIIEro paBHOMEPHOIO JABMKEHHUS
HIapUKa UIH TEJIEXKKH.

2. Omnpenenenue cpeHedl CKOPOCTH CKOJNBXKEHHUS OpyCKa MM JBHKCHHUS HIapHKa 110
HaKJIOHHOM IJIOCKOCTH.

3. OmnpenesneHue yCKOPEHUs Tena MPpH PaBHOYCKOPEHHOM JBM)KEHUH IO HAKIOHHOM
MJIOCKOCTH.

4. HWccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHON CKOPOCTH.

5. IIpoBepka rumoTe3bl: €CM NPH PaBHOYCKOPEHHOM JBIKEHHMM 0O€3 HadyalbHON
CKOPOCTH IIyTH OTHOCATCA KakK psiJi HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

6. HccrnenoBaHue 3aBHCHMOCTH CHIIBI TPEHUSI CKOJBKEHHS OT CHIIBI HOPMAaJIBHOTO
JaBJICHHUS.

7. Omnpenenenue KodpGUIMEHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTU NPYKUHBI.

oo

9. Omnpenenenue pabOTHI CHIBI TPEHHWS NPU PABHOMEPHOM JBW)KEHUHM Tella 10
TOPU30HTAJILHON MOBEPXHOCTH.

10. Onpenenenue pabOThI CUJIBI YIIPYTOCTH NPH MOABEME I'py3a € UCIOIb30BAaHUEM
HEMOJIBI)KHOTO U MOJIBHKHOTO OJIOKOB.

11. 3y4yeHue 3aK0HA COXPAHECHHSI SHEPTUH.

Pa3znen 9. Mexanuveckue K0J1e0aHUs U BOJTHBI.

KonebarensHoe amkeHre. OCHOBHbBIE XapaKTEPUCTUKU KOJIeOaHMA: TEpHOo/I, YacToTa,
aMIuiMTya. MaTtemaTuueckuid W TMPYKUHHBIM MaaTHUKH. [IpeBpaiieHue SHeprud mpu
Kose0aTeIbHOM JBUKCHUU.

3aryxarommue KkosiebaHus. BriHyXneHHbIe KojeOaHus. Pe3onanc. MexaHudeckue
BosIHBL. CBOicTBa MeXaHW4YecKUX BOJH. [IpoosibHbIE U TOnepeyHble BOIHBI. J[11Ha BOIHBI U



CKOpOCTh €€ pacmpocTpaHeHus. MexaHMUYecKHe BOJHBI B TBEPAOM Telle, CEHCMHUYECKHe
BOJIHEI.
3ByK. ['(poMKOCTh 3ByKa U BbicoTa ToHA. OTpaskeHue 3Byka. H(dpa3ByK u yabTpa3ByK.
Jemoncmpayuu.
Ha6nronenue xoneGanuil Ten moj 1eHCTBUEM CHITBI TSXKECTH U CHITBI YIIPYTOCTH.
Hab6mronenue koneGanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGmroienne BeIHYKICHHBIX KOJICOAHWA U Pe30HAHCA.
PacripocTpaneHre IPOAOIBHBIX H IMTOTICPEYHBIX BOTH (HA MOJICIIH).
Habnroienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTEHI.

ok wnE

AKyCTHYECKHI pe30HaHC.
Jlabopamopnuvie padbomut u onvimol.
1. Omnpenenenue 4acTOThI U EPHOA KOJIEOAHUNH MATEMAaTHUECKOTO MasiTHUKA.
2. OmpeneneHue 4acTOTHl U IEpUOJIa KOJIeOaHUH MPYKMHHOTO MasiTHUKA.
3. MHccnenoBanue 3aBUCUMOCTH TIeproa KOJICOaHUH MOJIBEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. WccnenoBaHue 3aBHCHUMOCTH IE€pHOJA KOJNEOAHWH MPYXKUHHOTO MasTHHKA OT
Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTH TIEpHOJa KoJeOaHUM Tpy3a, MOJABEHICHHOTO K HUTH, OT
Macchl rpysa.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh IEpHOJa KONEOaHWH MPYKHUHHOTO
MasTHUKA OT MacChl rpy3a U KECTKOCTHU MPYKUHBL.
7. VI3mepeHue yCKOpeHHUs: CBOOOIHOIO MaIeHuUs.
Pasnen 10. DinekTpoMarHuTHoOe 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DIEKTPOMArHUTHOE ToJie. DJIEKTPOMArHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoiH. lllkanma 3ieKTpOMarHUTHBIX BOJIH. MCHonb3oBaHUE 3JIEKTPOMATHUTHBIX BOJIH JIJIsS
COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza cera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa IEKTPOMATHUTHBIX BOJH.
2. BomHOBBIE CBOICTBA CBETA.
Jlabopamopuwvie pabomel u onvimel.
1. M3yueHue cBOWCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIIBHOTO Tele(oHa.
Pa3znen 11. CBeTOBbBIE IBJICHUS.
JlyueBas moneinb cBera. Mcrounuku ceera. [IpsamonHeHOE paclipOCTpaHEHUE CBETA.
3atrmenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HUs CBETA.
[Ipenomnenne cBeta. 3aKoH mpesioMmJieHUs cBeta. [loiHOe BHyTpeHHEE OTpaKeHHUE
cBeta. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.
Jluaza. Xopn mydeir B nmuH3e. OnTHdeckas cucrema (oToarmapara, MUKPOCKOINA U
Teneckorna. ['a3 kak onTuueckas cucteMa. bau3opykocTs U 1albHO30PKOCTb.
Pasznoxxenue Oemoro cBera B crekTp. OmbiTel HptoToHa. CrojkeHHE CHEKTPaIbHBIX
uBeToB. Jlucnepcus cBera.
Jemoncmpayuu.



©oNe R LDNRE

[IpsimonuHEHOE pacIpOCTpaHEHNE CBETA.

OtpaxeHue cBera.

[Tonyuenne n300paxeHuii B IOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue ceera.

OnTuyeckuii CBETOBO/I.

Xon nyueil B coOuparoiiei JInH3e.

X0/ Ty4deil B pacCeUBAIOIIIECH JIMH3E.

[TonyueHnne n300paxeHuii ¢ TOMOIIbIO JINH3.

[puniun neiictBus doroarnmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mogens riasa.
11. Pa3noxenue 6en0ro cBETa B CIIEKTP.

12. Tlomy4enue 6e0oro cBeTa MPH CIOKEHUHU CBETA PA3HBIX IIBETOB.
Jlabopamopmusie pabomot u onvimol.

1.
2.
3.

N o ok

HccnenoBanue 3aBHCUMOCTH YTJIa OTPA)KEHUSI CBETOBOTO JIy4a OT YIJIa MaICHUS.
N3ydenune xapakTepUCTUK H300paXKeHUs peAMETa B IMIJIOCKOM 3epKaJe.
HccnenoBanue 3aBUCUMOCTH YTJIa MPEJIOMIICHHUSI CBETOBOTO JIyda OT yria MaJIeHHsI
Ha TPaHHUIE «BO3TYX—CTEKIION.

[Tomyuenune n3o00pakxeHuil C MOMOIIBI0 COOMPAOIICH JTNH3HI.

Onpenenenne (HOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHIIBI COOMPAIOIIEH JIMH3HI.
OnBITHI 110 Pa3NOKEHUIO OEIOro CBETa B CIEKTP.

OmnBITH IO BOCHPUSTHIO I[BETA MPEAMETOB NMPH MX HAOIIOJACHUU Yepe3 IBETOBbIC
(GUIBTPBI.

Pasgena 12. KBanroBble ABJIeHUA.

OmnebiTel Pezepdopna u mnanerapaas moaens atoma. Monens aroma bopa. Hcnyckanue
U TIOTJIOLIEHHE cBeTa aTOMOM. KBaHThI. JInHENHYaTbIe CIEKTPHI.

PannoaktuBHOCT. Anbda, O6eta- W ramma-usnydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass Mozens aTtomHoro snpa. M3orombsl. PagnoakTuBHbe TpeBpaiieHus. llepuon

HOoJIypaclaja aTOMHBIX sSIIEp.

SAnepuble peakiuu. 3aKOHBI COXpPaHEHHUs 3apsJOBOTO U MAacCCOBOTO YHCEN. DHEprus
CBA3UM aTOMHBIX sifep. CBs3b Macchl M HSHEpPruM. Peakuuu cuUHTE3a U JENICHUs sJep.
Hctounuku sHeprun CoJiHIIa U 3BE3.

Anepnas sHepreTuka. JleMCTBUS paMOAKTUBHBIX U3JTyYEHHUM HA )KUBBIC OPTaHU3MBI.
Jemoncmpayuu.

ok wneE

CrieKTphl U37Ty4€HUs U TOIJIOIICHHUS.

CrexTpsl pa3aIuyHbIX T'a30B.

CnekTtp Bozopoa.

Ha6monenue TpexoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOINX U3TYYESHUH.

Peructpanus nznyueHust NpupoaHbIX MUHEPAJIOB U MIPOAYKTOB.

Jlabopamopuwvie pabomost u onvimol.

1. HaGnropeHue CIUIOUMIHBIX U TMHEWYATHIX CIIEKTPOB U3ITYUYCHHUS.



2. HccnenoBaHue TPEKOB: M3MEPEHME PHEPrUM YacTUIBl IO TOPMO3HOMY MyTH (IO

dhoTorpadusm).

3. H3mepenwne pagroakTHBHOTO (OHA.

IToBTOpHTEIBLHO-000011IAKOIIIUIT MOYJIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAY/Ib TpPEAHA3HAYEH JJsl CHCTEMaTH3allud |
0000IIeHNsT TPEIMETHOIO COJIEP)KAHUsI U OINbITa JAEATEIbHOCTH, MPHOOPETEHHOrO MpHU
W3YyYEHUH BCEro Kypca (pu3MKH, a Takxke JUId HOArOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY
9K3aMeHy Mo (pu3uke A 00y4daromuxcs, BIOpaBIIMX 3TOT YUeOHBII peaMeT.

IIpy wu3yyeHUM [AAHHOTO MOAYJSL PpEANM3YIOTCSI M CHCTEMATU3UPYIOTCS BUBI
NESTeIbHOCTH, HAa OCHOBE KOTOpPBIX O0ECleYMBaeTcsi JOCTH)KEHHE MpPEIMETHBIX U
MeTaInpeIMETHBIX TUTAHUPYEMBIX pe3yNbTaToOB o0yueHus, dbopmupyercs
€CTECTBEHHOHAY4YHasi I'PaMOTHOCTh: OCBOEHHE HAy4YHBIX METOIOB HCCIECIO0BaHMS SIBICHUMN
MPUPOJBI U TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3NYECKUE SBIICHUS, NMPUMEHSS
[I0JIy4YE€HHbIE 3HaHMSI, PEIIATh 3a7ja4l, B TOM YHCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIC.

[IpyHIMNIHATBHO JAEATENBHOCTHBIA XapaKTep AAHHOTO pas3zeiia Peaju3yercs 3a CUér
TOT0, 4YTO 0OyYarolecs BBIMOIHAIOT 3a1aHuUs, B KOTOPBIX UM Ipesiaraercs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMHM pacro3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKUE
SIBJICHUS B OKPY’KaIOILEH IPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHBIE METOJbI MCCIICAOBAHHS (PU3MUECKUX SIBJICHUN, B TOM UHUCIIE
U1 IPOBEPKU TMIIOTE3 U MOJIYYEHHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HanOoOjee Ba)KHBIX JOCTH)KEHUM COBPEMEHHBIX TEXHOJIOTHUH,
HampuMep, MPaKTUYECKOro HCIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPrUHM HAa OCHOBE
3aKOHAa  MpEeBpallleHuss U COXpPAaHEHWs]  BCEX  M3BECTHBIX  BHUJOB  DHEPIUM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

N3yuenne ¢u3MKM Ha YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMS HAINpPaBICHO Ha

AOCTUIKCHUC JINYHOCTHBIX, MCTAIIPCAMCTHBIX U MPECAMCETHBIX O6pa3OBaT€HBHBIX PE3yJIbTATOB.

B pe3yJIbTaTC HU3YYCHUA (1)I/I3I/IKI/I Ha YpPOBHE€ OCHOBHOI'O O6IHCFO O6p8.30BaHI/I$I y

oOyuaromierocs 0yayT chopMHUPOBAHbI CIIEAYIONINE JIUYHOCTHBIE PE3yIbTaThl B HACTH:

1) maTpMoTH4€eCKOro BOCIIUTAHUSA

[J mnposiBlIeHHE HHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
duznyeckoil HayKu;

[J IEeHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamJaaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

[J TOTOBHOCTh K AaKTHBHOMY Yy4YacTHIO B OOCYXIEHHUU OOLIECTBEHHO 3HAYMMBIX H
3THUYECKHUX IPOOJIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKHY;
[J oco3HaHue BaXHOCTH MOPAIbHO-3TUYECKUX IPUHILIMIIOB B I€SITEIIBHOCTU YUYEHOIO;

3) acTeTHYECKOr0 BOCIIMTAHMSI:

[J BOCHpHSTHE JCTETHUYECKHMX KauyecTB (U3NYECKOH Hayku: e€ TrapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TaKOHUYHOCTH;

4) HEeHHOCTH HAYYHOIO MO3HAHUSA:

[J oco3HaHMe LIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOI'O MHCTPYMEHTA IMO3HAHUSI MUDPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIEN COCTABIISIIOLIEN KYJIbTYPBI;

[J pa3BuTME Hay4yHOM JI00O3HATENLHOCTH, MHTEpeca K  HCCIEI0BaTEeNbCKOM
NeSTENbHOCTH;

5) popmupoBaHus KyJIbTYpPbI 310POBbS U IMOLMOHAJIBLHOI0 0J1ar0NOJIYyYHs:

[J oco3HaHHE LIEHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, Ba)XXHOCTH MNpaBUJ O€30MacHOrO MOBEACHMS Ha TPAaHCIOpPTE, Ha JA0pOrax, ¢
AIIEKTPUYECKUM U TETIJIOBBIM 000PYIOBAaHUEM B JOMALTHUX YCIOBHSIX;

[J chopMUpOBaHHOCTh HaBbIKa peQIIeKCUU, MPHU3HAHKWE CBOETO IpaBa Ha OIIMOKY M
TAKOI'0 )K€ [IpaBa y APYroro 4ejoBeKa;

6) TPy10BOT0 BOCTIUTAHUA:

[J aKTHMBHOE YyuyacTHE€ B pEUICHUU MPAKTHUYECKUX 3a1ady (B paMKax CEMbH,
0o0pa3oBaTeIbHOW OpraHU3aluu, TOpoJa, Kpas) TEXHOJOTHYECKOH M COIUaIbHON
HANPaBIEHHOCTH, TPEOYIOIIMUX B TOM YHCIE U (PU3NUECKUX 3HAHUM;

[J MHTEpeC K MPaKTUYECKOMY U3YUEHHUIO Mpodeccuii, CBI3aHHBIX ¢ (U3UKOM;

7) 3K0JIOTH4eCKOr0 BOCIIUTAHUSA

[J opueHTalusi HAa MPUMEHEHHE (U3NYECKUX 3HAHUU JUIsl pelieHHUs 3a1ad B 00JIacTu
OKpPY’KaloIlleH cpeibl, IIIAHUPOBAHUSI IOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX MTOCJIEICTBUI
JUUISL OKPYKAIOIIEH Cpebl,

[J oco3HaHMe II100aNBbHOr0 XapaKTepa IKOJOTHYECKUX MPOOJIEM U MyTel UX PeIeHus;

8) apanTanuy K M3MEHSAIOIIUMCH YCJIOBHSAM COUMAILHON M IPUPOIHOM Cpeabl:



[J moTpeGHOCTh BO B3aUMOCHCTBUU IPHU BBINOJHEHUM HCCIEAOBAHHA U TNPOEKTOB

(¢u3nvecKoil HanPaBIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUAM JIPYTHUX;

e[| IOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO JAESITEIBHOCTD;

e [J] notpe6HOCTh B (hOPMUPOBAHUM HOBBIX 3HAHWUH, B TOM yuciie (GOpMYIUPOBATH UIEH,
HOHSATHS, TUIIOTE3BI O (PU3NYECKHX 00BEKTaX U SIBICHUSX;

e [] oco3HaHue ne(pUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKY;

e [] myaHUpPOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

e [] crpemieHHME aHATU3UPOBaTh W BBIABIATH B3aMMOCBSI3M HPUPOABI, OOILIECTBA U
9KOHOMMKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e [] OIICHKA CBOMX JCHCTBHM C y4E€TOM BIMSIHMS Ha OKPY’KAIOLIYH CPELy, BO3MOXKHBIX

17100aJIbHBIX TOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbTare OcBOeHMsS HporpamMMbl MO (HU3UKE HAa YpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus y oOydarouierocs OyayT c(OpMUpOBaHbBI MeTalpeJMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOIIME TI03HABaTeNIbHbIE YHUBEpCAJbHbIE Yy4eOHble JEHCTBUS, KOMMYHHKATHBHBIE
YHHUBEpCAJIbHbIE YIeOHBIC ACHCTBHS, PETYISTHBHBIC YHUBEPCAIBHBIE YUeOHBIC ICHCTBHUSI.

ITo3HaBaTe1bHbIe YHHBepcaJlbHbIe YUeOHbIe JelicTBUSA

ba3zoBble JloruyecKkue aeiicTBUA:

® BBLISIBJIATH U XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKH O0BEKTOB (SIBIICHHN );

® YyCTAHABIMBaTh CYIIECTBEHHBIM NpHU3HAK KjIacCU(pUKALWU, OCHOBAHMUA  JIs
0000111eHUs U CPAaBHEHUS;

® BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCCMATPUBAEMBIX (paKTaX, JTaHHBIX U
HAOJIOICHUSX, OTHOCSAIINXCS K (PU3NICCKUM SIBIICHUSM;

® BBISIBJIATh TIPUIMHHO-CJICJICTBEHHBIC CBSI3U NMPU HM3YYCHUH (U3HUECKHUX SIBICHUH U
MPOIECCOB, NIeNaTh BBIBOABI C HCIIOJIIE30BAHUEM JEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYCHHA, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NIECKUX BEITUYHH;

® CaMOCTOSITENILHO ~ BBIOMpATh CHOCO0 pemieHus ydeOHoM (Qu3mueckol 3amauu
(cpaBHEHHE HECKOJIBKMX BAapUAHTOB pEIICHHs, BBIOOp HanOolee MOIXOISIIETO C
y4E€TOM CAMOCTOSITETILHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibCKue TeHCTBHUS:

® JICTIOJIB30BaTh BOITPOCHI KaK UCCIICIOBATEIILCKHI HHCTPYMEHT ITO3HAHNS,

® [IPOBOJIUTH 110 CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOXHBIN
(bU3HYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;

® OIICHMBATh HA TIPUMEHUMOCTh M JJOCTOBEPHOCTh HH(OPMAIIHIO, TOTYYCHHYIO B XOJIC
WCCJICTOBAHUS WM DKCIIEPUMEHTA;

® CaMOCTOSTENFHO  (OpMYyTHpOBaTH OOOOIIEHUS ¥ BBIBOABI 10  pe3ysbTaTraM
MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS;



® IIPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIIee pa3BUTHE (U3HMUECKUX MPOIIECCOB, a TAKKE

BBIJIBUTATh MPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHIX U KOHTEKCTAaX.
PabGora ¢ undopmaunmeii:

® IPUMEHATh PAa3JIMYHbIE METOAbl, MHCTPYMEHThI M 3alpochl MpU MOUCKE U OTOOpe
“H(OPMAITUU WM TAHHBIX C YIETOM MPEIIOKEHHON YueOHOM Pu3nuecKon 3a1auu;

® aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(OOPMAIIMIO PA3TUUYHBIX
BUJIOB U ()OPM TIPE/ICTABIICHHUS,

® CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMYy MpeACTaBICHUS HHPOpMALUU U
WUTIOCTPUPOBATH PEIIacMbIe 3aJa4l HECIOXHBIMUA CXEMaMH, arpaMMaMu, WHOM
rpaduKoif U UX KOMOMHAIIHSIMH.

KoMMyHnKaTHBHBIE yHUBEPCAIbHbIC YUeOHbIE 1eliCTBUSA:

®B x0J¢ 00CyXJIeHUs y4eOHOro MmaTepuaina, pe3yjbTaToB JTabOpPaTOpHBIX paboT U
MIPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00OCYXkIaeMON TeMbl U BBICKA3bIBAThH
ujey, HalleJIeHHble Ha pelIeHHe 3aJaud U MOoAJep:KaHHue OJaroxenaTeJbHOCTH
OOIIEeHMS,

® COTIOCTABJIAITH CBOM CYXACHHUS C CYXICHUSMHU JAPYIMX YYaCTHUKOB JHAJIOTa,
0OHApYXUBATh PA3JIUYHE U CXOJCTBO MMO3UIINIA;

® BEIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

o NIyOJIMYHO  TIPEACTABJATH  PE3YJIbTAThl  BBIOJIHEHHOTO  (DU3MUYECKOTO  OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHMUS, IPOCKTA);

® IOHMMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUIYaJIbHON pabOThI
MIPU PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBIL;

® [[PUHUMATh L€ COBMECTHOW JEATEIIbHOCTH, OPraHU30BbIBaTh JECHUCTBHS MO €€
JTOCTIDKEHHUIO:  pacIpelnessTh poiiu, oOCyXIaTh TNpOIecChl H  Pe3yJbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

® BBINOJIHATH CBOIO 4acTh PalOOTHI, AOCTUTass Ka4eCTBEHHOI'O pe3ysibTaTa MO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C APYTMMH YJICHAMH KOMAH/IbI;

® OIICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOMMUHA TPOAYKT TIO KPHUTEPHUSM,
CaMOCTOSITENIbHO CPOPMYJIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBepCaJIbHbIe YUeOHbIe NelicTBHS

Camoopranuszaums:

® BELIBIIAITH ITPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CHUTyalMsAX, TPeOyOmMX Juisi
pemreHus GU3NUeCcKuX 3HAHUH;

® OPHEHTHPOBATHECS B PA3NUYHBIX TMOAXOJAX NPUHATHS pEUIeHHH (WHAWBUIYaTbHOE,
NPUHSATHE PEICHHS B TPYIIIE, IPUHATHE PEIICHUH TPYTIIOif);

® CaMOCTOSITENTFHO COCTABJIATH AJITOPHUTM pelIeHHs (U3WYECKON 3aJaydl WM IUIaHa
UCCIIE/IOBAaHMSI C YYETOM MMEIOIIUXCSI PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBATH MpesiaraéMble BApUaHThl PEILICHHIA;

e j1e1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.



CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJJIEKT:

® ]aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeAJiaraTh IlaH €€ N3MEHEHHUS,

® OOBSCHATh MPUYHHBI JOCTHKCHHS (HEOOCTIIKEHHS) pe3ylbTaTOB MACSITENbHOCTH,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B ICSITEIBHOCTD (B TOM YHCJIE B X0/ BBITIOJHEHUS (PU3HUESCKOTO
WCCJIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHUBIIUXCS
CUTYalUi, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIINX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBHUE PE3YyJIbTATA LIETU U YCIOBUSIM;

® CTaBUTH CeOsl HA MECTO APYToro 4YeJIOBEeKa B XOE CIOpa WM AUCKYCCHH HA HAYIHYIO
TeMy, IIOHUMAaTh MOTHUBBI, HaMepeHI/Iﬂ nu JIOFI/IKy IIpYFOFO;

e [pU3HaBaThb CBOE MpPaBO Ha OMIMOKY IpHU pelleHuH (U3MUECKUX 3aJady WiIH B
YTBep)KI[eHI/ISIX Ha HaquHe TEMBI U TAKOC K€ npaBo I[perFO.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy o0ydenust B 7 Kjacce peIMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHbI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHIA:

® IICTIOJIb30BATh TMOHATHSA: (U3MUYECKHe M XUMHYECKHE SIBIICHUs, HaOJI0JICHHE,
HKCIEPUMEHT, MOJEIb, TUIIOTE3a, EAMHUIBI (PHU3UUECKUX BEITHMYUH, ATOM, MOJICKYIIa,
arperaTHble  COCTOSIHUSL ~ BelecTBa  (TBEpAOE,  JKUAKOE, Ta3000pas3Hoe),
MEXaHUYECKOEe [JBM)KEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, IpPSIMOIMHEIHOE),
TPAeKTOpHs, paBHOJAEHUCTBYIOIIAs cuia, Aepopmanus (ymnpyras, IJIacTHUEcKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbL;

e paznuuaTh  sBIEHUS (OUQQy3us, TEMIOBOE JBWKCHHE YaCTHI[ BEIIECTBA,
PaBHOMEPHOE ABM)KEHHE, HEPABHOMEPHOE IBUKECHHE, MHEPLMs, B3aUMOJAEHCTBHE
TE€J, paBHOBECHE TBEPABIX TEJI C 3aKpEIUIEHHOM OChIO BpalLEHUs, IMepenada
NaBJIEHUS] TBEPABIMU TeJIaMM, XHMJIKOCTAMU M Ta3aMM, aTMOC(EpHOEe HaBlIEHHE,
IUIABaHWE TeJl, TMPEBPALLEHUS MEXaHWUYECKOH HHEpruu) IO OINUCAHUI0 HUX
XapaKTepHBIX CBOMCTB M HAa OCHOBE OINBITOB, JIEMOHCTPUPYIOUIUX JaHHOE
¢u3nueckoe sSBICHHE;

® PAaCIO3HABATh MPOSIBICHUE M3YYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOILEM MHUDE,
B TOM 4ucCIIe (PU3HUECKHUE SIBICHUS B IPUPOJIE: IPUMEPHI IBIKEHUS C PA3TUUYHBIMU
CKOpPOCTSIMU B JKMBOW M HEXHBOM NMpHUpoOne, ACHCTBUE CUIIBI TPEHUS B NMPHUPOJE U
TEXHUKE, BIUSAHUE aTMOC(EPHOrO JABJIECHUS Ha JKUBOW OpraHu3M, IJIaBaHHUE DPbIO,
phIYary B TeJie YeJI0BeKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3MUECKUX SBICHUH;

® ONIUCHIBATh HW3YYEHHBIE CBOWCTBA Ted M (U3WYECKHE SBJICHUS, HCIIONB3YS
¢u3nueckue BeaMUMHBI (Macca, OO0BEM, IUIOTHOCTh BEILECTBAa, BpeMs, IIyTh,
CKOpPOCTb, CpPE/HAsS CKOPOCTb, CHJa YHPYroCTH, CHJa TSXKECTH, BEC Teja, Cuila
TpeHus, JaBieHue (TBEPAOro Tesa, JKUAKOCTH, Ta3a), BbITAJIKUBAIOIAs CHIIA,
MexaHu4yeckas paboTa, MOUIHOCTb, IUJIEYO CHJIbI, MOMEHT CHJIbl, KO3 ULIHEHT
MI0JIE3HOT'O JIEHCTBUSI MEXaHU3MOB, KUHETUYECKas! U MOTEHIMAJIbHASL SHEPTUs ), IIPU



OMHMCAaHUU MIPABHIIBHO TPAKTOBATh (DU3UUECKHUI CMBICI UCIIONb3YEMbIX BETUYHH, UX
o003HaYeHUsT W eAWHHUIBI (U3MYECKUX BEIUYMH, HAxXoguTh (HOpMYyIIbI,
CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMUYUHY C JIPYTUMHU BEJIMUYMHAMH, CTPOUTH
rpauKy N3y4YeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

® XapaKTepu30BaTb CBOMCTBA Tesl, (PU3NYECKUE SBJICHUS M IPOLECCHI, HCIOJIb3Ys
IIpaBUJIa CIIOKEHMSI CUJI (BJIOJIb OTHOM MpsIMOi1), 3aKkoH I'yka, 3akoH Ilackans, 3akoH
ApxuMena, MpaBUIO paBHOBECHsI phiuara (0JI0Ka), «30J0TOE MPABUIIO» MEXAaHUKH,
3aKOH COXpaHEHHUS MEXaHHYeCKOW DSHEpPruu, IpU OSTOM JaBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3aMHUCHIBATh €70 MAaTEMAaTHUYECKOE BbIPaKEHHE;

® O0BACHATH (PU3HUYECKUE SIBICHHUS, MPOLIECCHl U CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyalMil MpPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATh
NPUYHHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00BSCHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢
ormopoit Ha 1-2 M3Yy4YEHHBIX CBOMCTBA (YM3MYECKHX SIBICHUU, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

e pemaTh pacuéTHble 3amauu B 1-2 JeHCTBUS, HCIMONB3Yys 3aKOHBI U (OPMYIIBL,
CBsA3bIBaIOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHallu3a YCJIOBUS 3aJayu
3aMUChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3NUECKHE BETUYMHBI B (POPMYIIBI U
OPOBOJUTH PAacUYEThl, HAXOIUTH CIIPABOYHBIC JaHHBIC, HEOOXOAMMBIE JJISl PEIICHUS
3a/1a4, OIIEHUBATh PEATMCTUIHOCTD MOTYUYEeHHON (PU3HUECKON BEIIMYUHBL;

® pacIO3HaBaTh MPOOJIEMBI, KOTOpPBIE MOXKHO pPEIIUTh NPU TOMOLIM (PU3HUYECKHX
METOJIOB, B OMNHCAHMM HCCJIEIOBAHHS BBIACIATH MPOBEPSIeMOE MPEIINON0KEHUE
(rumotesy), pa3auyaTh U MHTEPHPETUPOBATH MOJYUYEHHBIH pe3ybTaT, HAXOIHUTh
OIIMOKYU B XO/I€ OIBITA, JI€JIaTh BHIBOJBI 10 €r0 pe3yJibTaTam;

® [IPOBOJIUTH ONBITHI IO HAOJIIOJEHUIO PU3NUECKUX SIBICHUN WM (PU3UUYECKUX CBOMCTB
Te: (opMyIHMpoBaTH MPOBEPSEMBIE MPEANONIOKEHHs, COOMpAaTh yCTAaHOBKY U3
NPEUIOKEHHOTO 00OpYJIOBaHMUS, 3alMChIBaTh XOJ OMNbITa U  (POPMYJIHPOBATH
BBIBOJIBL;

® BBINOJIHATH NPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIBI U
TEMIIEPATYPHI C UCTIONH30BAHHEM aHAJIOTOBBIX M IIHU(PPOBBIX MPUOOPOB, 3aNTUCHIBATH
MoKa3aHusi MPUOOPOB C YUETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHHUIA,

® [IPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHON (DU3NYECKON BEITUUYMHBI OT APYTOH C
UCIIOJIb30BAaHUEM  MPSAMBIX HU3MEpPEHUM  (3aBUCHUMOCTH IyTH  PaBHOMEPHO
JBUKYLIETOCS TeJla OT BpEMEHU JIBUYKEHUS TeJla, CUIIbI TPEHUS CKOJIBKEHMSI OT Beca
Tesa, KayecTBa 00pabOTKH MOBEPXHOCTEH TelT M HE3aBUCUMOCTU CHJIBI TPEHHS OT
IUIONIA/Id COMPUKOCHOBEHUSI TEJ, CUJIbl YHOPYTOCTH OT YIJIMHEHHS MPYKHUHBI,
BBITAJIKUBAIOIIEH CUJIBI OT 00BEMA MOTrpPYKEHHOM YacTU Tela U OT IUIOTHOCTHU
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, Ha KOTOPYIO
HOTPY>KEHO TEJO0, YCIOBUH IUIaBaHUs Tell, yCIOBUN PaBHOBECHS phlyara u 0JIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUH y4e€OHOTO HCCIIEOBAHMS, COOMpPATh YCTAaHOBKY W
BBITOJIHATh U3MEPEHUS, CIIeIys PEJI0KEHHOMY IIIaHy, GUKCUPOBATH Pe3yIbTaThl
MOJTyYE€HHOM 3aBUCUMOCTH (PM3UYECKUX BETUYMH B BUJIE MPEIJIOKEHHBIX TaOIHIl U
rpaduKoB, eaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBAHMUS;



® IPOBOANTH KOCBEHHBIE H3MEPEHUs (PU3NYeCKHX BeIMYUH (IJIOTHOCTh BEIIECTBA
KUJKOCTH W TBEPAOTO TeNa, CHJa TPEHUS CKOJIBKEHHs, aBJICHHE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEWCTBYIOUIash Ha TOrpYyXKEHHOE B IKUAKOCTb TeJoO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIIEYs MPEAJI0KEHHOM
UHCTPYKLUMU: TMPU BBINOJIHEHUH M3MEPEHUH COOUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYEHUE HCKOMOU BEIMYUHBL;

e cOOMIOAATh TMpaBHJa TEXHUKH O€30MacHOCTH TpH paboTe ¢ J1abOpaTOPHBIM
000opyaOBaHUEM;

® yKa3bIBaTh NPUHLUIBI JACHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIAIOLTNECS COCYAbI, OAPOMETP, pbIuar, MOJBUKHBIN
U HETIOJBMKHBIN OJIOK, HAKIIOHHASI TNTIOCKOCTB;

® XapaKTepHU30BaTh MPUHIMUMBI JACHCTBUS M3YYEHHBIX NPUOOPOB M TEXHHUYECKHX
YCTPOWCTB C OMOPOM Ha WX OMHCAHUS (B TOM YHMCIE: MOAIIMITHUKH, YCTPOHCTBO
BOJIOIIPOBO/IA, THIPABINYECKUN MPECC, MAHOMETP, BHICOTOMED, NOPIIHEBON HACOC,
apeoMeTp), UCHOJb3YsI 3HAHHUSI O CBOMCTBAX (PU3MUYECKUX SBJICHUA M HEOOXOIUMbBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

® IPUBOANTH MpPHUMEPHl (HAXOAUTh HH(POPMAIMIO O TMpHUMEpPax) MPAKTUIECKOTO
UCTIONIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEJHEBHOW KHM3HHU sl oOecreueHus
0e30MacHOCTH TpU OOpalleHHH ¢ NMPUOOpPAaMHM M TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHMs 3/0pOBbS U COOJIOJACHUS HOPM DSKOJOTMYECKOTO TIOBEACHHS B
OKpYKarolleu cpee;

® OCYIIECTBIATh OTOOP HMCTOYHMKOB MH(popmanmu B VHTepHETe B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUN M MYyTEM
CpaBHEHMsI Pa3IMYHBIX HCTOYHHMKOB BBIACNATH MH(POPMAIUIO, KOTOpas SBISETCS
MIPOTUBOPEYMBOU HIIM MOXKET OBITH HEOCTOBEPHOM;

® JICTIOJIb30BaTh MPY BHIMOJIHEHUH YU€OHBIX 3a/laHUi HAyYHO-TIONYJISIPHYIO JIUTEPaTypy
(GU3NYECKOTO CO/EpKaHUS, CIPAaBOYHbIE MaTepuajbl, pecypchl cetu WHTepHeT,
BJIaJIeTh MpUEMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOpMAIUN 13
OJIHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

® CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MUCbMEHHBIC M YCTHBIE COOOIICHHsI HA OCHOBE 2—3
UCTOYHUKOB HH(MOpManuu (U3NYECKOTO COAEpKaHUS, B TOM UHCIe MyOIUYHO
JenaTh KpaTKue COOOIICHUS O pe3yiIbTaTax MPOEKTOB WK yUYeOHBIX HCCIEI0BaHUH,
MpU 3TOM TPaMOTHO HCIMOJb30BaTh HM3YYEHHBIM MOHATUHHBIN ammapar Kypca
($u3uKHN, CONMPOBOXKIATH BHICTYINICHHE MTPE3CHTAINCH;

® [IpY BBIIIOJIHEHUU Y4YE€OHBIX MTPOEKTOB U MCCIIECAOBAHUN pacIpeesaTh 00S3aHHOCTH B
IpynIne B COOTBETCTBMM C IOCTABJIEHHBIMU 3aJadyaMH, CJIECIUTh 3a BBIIOJIHEHUEM
IUTaHa JIEWCTBUHM, aJeKBAaTHO OIICHUBATh COOCTBEHHBINH BKIAA B JACSITEILHOCTD
TPYIIbl, BHICTPAaUBAaTh KOMMYHHMKATHMBHOE B3aWMOJICHUCTBUE, YUYUTHIBas MHEHHE
OKpPYKaIOIIHX.

K xoniry oOyuyenust B 8 kijiacce npeMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE JOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIMXCSI YMEHHIA:



® JICIIOJIB30BAaTh MOHATHUA: Macca U pa3MeEpPbl MOJIEKYJI, TEILUIOBOE JABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBa, KpUCTANIMYeCKUe U aMop(dHbIe Tena,
HACBIICHHBIA M HEHACBIICHHBIA Map, BIAXHOCTh BO3J1yXa, TeMIlepaTypa,
BHYTPEHHSSI SHEPTHs, TEIJIOBOM JBUTaTENlb, SJIEMEHTAPHBIA AJIEKTPUUECKUIN 3apsf,
ANEKTPUYECKOE I10JI€, IPOBOJHUKU U JHUDJIEKTPUKH, IMOCTOSHHBIN 3JIEKTPUYECKUI
TOK, MarHUTHOE I10JIE;

® pa3iMyaTh SABJICHUS (TEIJIOBOE PACUIMPEHUE M CXKaTHE, TEIUIONepenayda, TEIIOBOE
paBHOBECHE, CMAauyMBAaHME, KANWUIIPHBIC SBJICHUS, WCIIAPEHHUE, KOHICHCALUI,
IUIaBJICHWE,  KpUCTauIM3auus  (OTBEpAEBaHUE), KHUIIEHUE, TeIulonepesayda
(TErIonpoOBOJHOCTh, KOHBEKIMS, U3ITyUYEHHUE), JIEKTPU3aLIUs TeJl, B3aUMOJICHCTBHIE
3apsIiOB, EUCTBHS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHME, B3aUMOACHCTBUE
MarHuTOB, JEHCTBAE MATHUTHOIO IOJIS HA IIPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHast
MHAYKIMS) [0 OINUCAHUI0 HX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUYECKOe SIBIICHUE;

® PacIiO3HaBaTh MPOSIBIICHUE W3YUYEHHBIX (PU3MYECKHUX SIBICHUH B OKPYXKAIOIIEM MHUPE,
B TOM 4uClIe (U3NYECKUE SBICHHMA B IPUPOJAE: IOBEPXHOCTHOE HATSHKEHUE U
KaNWUISPHBIE SIBIICHUS B IPUPOAE, KPUCTAUIBI B Npupone, usnydeHne ComiHua,
3aMep3aHue BOJIOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHL, TyMaHa, WHEes, CHera,
AIIEKTPUYECKUE SIBJICHUS B arMocdepe, HIIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE mnoje 3eMiHd, Apeid MOIIOCOB, POJIb MArHUTHOTO MOJIS JUIA JKU3HU Ha
3emiie, MOJSIPHOE CHUSIHWE, INPU 3TOM IEPEBOAUTH IPAKTHYECKYHO 3a7ady B
y4eOHYI0, BBIACISTH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PM3NIECKUX SIBICHUH;

® ONKCHIBAaTh M3y4YEHHbIE CBOMCTBA Tel U (PU3MUECKHE SIBICHUS, HUCIOJb3Ys
¢u3nUeckre BeIMYNHBI (TEMIepaTypa, BHYTPEHHSS SHEPTHsI, KOJTHMYECTBO TETJIOTHI,
yAeNbHas TEIUIOEMKOCTh BELIECTBA, YJEIbHAs TEIUIOTa IUIABJICHMsS, YIEIbHas
TEIUI0Ta NMapooOpa3oBaHMs, yAeJdbHasl TEIJIOTa CrOpaHMs TOILIMBA, KO3 UIIUEHT
IIOJIE3HOTO JIEWCTBUS TEIUIOBOM MAIIWHBI, OTHOCUTENIBHAS BJIAXKHOCTH BO31yXa,
JJIEKTPUYECKANA 3apsll, CWJIa TOKa, JJIEKTPUYECKOE HANPSHKEHHE, CONPOTUBIICHUE
IPOBOJIHMKA, YAEIBHOE CONpPOTUBICHHWE BeELIeCTBa, paboTa M  MOLIHOCTh
3JIEKTPUYECKOTO TOKA), IPU OMHCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCTOJb3YEMBIX BEJIUYMH, OOO3HAUEHUS M EOUHMULBI (PU3MYECKUX BEJIUYMH,
HaXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMYHMHY C JAPYyTUMHU
BEJIMUYMHAMU, CTPOUTH I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

® XapaKTepPH30BaTh CBOWMCTBA TeN, (PU3MUECKUE SBICHUS M TPOLECCHI, HCIIONb3YS
OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHMS BELIECTBA,
NPUHIMI CYNEPIO3UIMU TOoJNeld (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH Oma i ydacTka Lemnu, 3akoH Jxoyns—JIeHna, 3aK0oH COXpaHEHUs
SHEpPruM, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCHIBATH €r0O
MaTE€MaTHYECKOE BBIPAKCHUE;

® O0BSACHATH (PU3MUYECKUE TPOIECCHl W CBOMCTBAa TeN, B TOM YHCIE€ M B KOHTEKCTE
CUTyauui IIPAaKTUKOOPUEHTUPOBAHHOT O Xapakrepa: BBISIBIISATD
NPUYMHHOCTIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHX LIaroB ¢



onopoif Ha 1-2 U3y4YEeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH, (PU3NUECKHX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH;

e pemiaTh pacu€THble 3agaud B 2—3 JEHCTBUS, HCIOJb3YysS 3aKOHbI U (OPMYIIBL,
CBA3bIBaIOIIME (DHU3MUECKHE BEJIMYHMHBI: Ha OCHOBE aHalli3a YCJIOBHUS 3aJayu
3alMChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JJISl PELICHUS
3aJlauu, BBIOMPATh 3aKOHBI U (hOPMYJIIbI, HEOOXOTUMBIE [T €€ pelIeHUs], TIPOBOAUTH
pacuéTbl W CpaBHUBATh IOJY4YEHHOE 3HAYeHHE (PU3MUECKON BEIMYMHBI C
U3BECTHBIMH JaHHBIMH;

® pacIiO3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXKHO PELIUTh NpPU TOMOLIM (PU3HUECKUX
METOJIOB, HCIIONb3Yysl ONUCAaHUE MCCIENOBaHUS, BBIICISATH IPOBEPSEMOE
IPEIOJIOKEHNE, OLICHUBATh MPaBWJIBHOCTh MOPsAKA MPOBEACHHS HCCIIEI0BaHUS,
JIeJ1aTh BBIBOJIBI;

® IPOBOJAMUTH OMBITHI 110 HAOMIOACHUIO (PU3UYECKUX SABICHUNA MM (PU3NUECKUX CBOWCTB
Tesl (KanmWwUIspHbIE SBJICHUS, 3aBUCUMOCTH JaBJICHHUS BO3AyXa OT €ro o0béma,
TeMIIepaTypbl, CKOPOCTU MpOlLlecca OCTHIBAHHMS W HATPEBAHUS MPHU U3IYyYEHUH OT
[[BETA M3Iy4aromel (Ioraomarolieii) HOBEpXHOCTH, CKOPOCTh UCIIAPEHHS BOJIbI OT
TEMIEPATypbl JKUIKOCTH W IUIOMIAJM €€ TOBEPXHOCTH, JJIEKTpU3alus Tel U
B3aMMOJICHICTBUE  DJJIEKTPUYECKUX  3apsAJ0B, B3aUMOJECHCTBHE  IOCTOSHHBIX
MarHuToB, BH3yaJW3allMsl MAarHUTHBIX IIOJI€Hl NMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHuTHOTO TOJIS Ha MPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHura, CBOMCTBa
JJIEKTPOABUTATENsl  MOCTOSTHHOIO  TOKa):  (OpMyIHpoBaThb  IpPOBEpsieMble
NPEIIONOKEHUs, CcOOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyIOBaHHA,
OIIMCBIBATH XOJI OTBITA ¥ (POPMYIIMPOBATH BHIBOJIBL;

® BBINOJIHATH IIPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/AYyXa,
CHJIBI TOKA, HAIpPSDKEHUS C MCIOJIb30BAaHUMEM aHAJIOTOBBIX IPUOOPOB M JTaTYMKOB
(Gu3MYeCKUX BEIMYMH, CPAaBHUBATh PE3yJbTaThl MU3MEPEHUH C YUYETOM 3aJJaHHOMH
a0COJIFOTHOM MOTPEITHOCTH;

® IIPOBOJIUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (DM3WYECKON BEITMYMHBI OT JIPYTOM C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb CONPOTUBIIEHUS IIPOBOJIHUKA
OT €ro JUIMHBI, IUIOUIAJM TONEPEYHOr0 CEYEHHsS M YJEJIbHOTO CONPOTHBICHUS
BELIECTBA IPOBOJIHUKA, CUJIBI TOKA, HIYILIEr0 YEPE3 IPOBOJHUK, OT HANPSKEHUS Ha
IIPOBOJIHUKE, MCCIEAOBAHUE IIOCIENOBATEIBHOIO M IapauleIbHOIO COEAMHEHUN
IPOBOJHHMKOB): IJIAHUPOBATh HCCIIEJJOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEeHus, CcleQyd MpeJIoKEHHOMY IUIaHy, (UKCHpOBaThb  pPe3yJIbTaThbl
NOJYYCHHOW 3aBUCHUMOCTH B BUAE TaONWI W TpadUKOB, AENaTh BBIBOJBI II0
pe3yJsibTaTaM MCCIIEOBAHMS;

® IPOBOINTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BeNUYHMH (yZelbHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIIEHUE IMPOBOAHMKA, paboTa M MOIIHOCTb 3JIEKTPUYECKOIO
TOKa): IJIAHUPOBAaThb H3MEPEHUs,, CcOOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys MpeyioKEeHHON UHCTPYKIIUH, U BBIYUCIISITh 3HAUEHUE BEJIMYUHBL;

e coONIOaTh MpaBUia TEXHUKU O€30MacHOCTH IMpu pabore ¢  J1abopaTOpPHBIM
000py10BaHHEM;



® XapaKTepH30BaTh MPUHIIUIBI JACHCTBUS W3YYCHHBIX NPUOOPOB U TEXHHUUECKHUX
YCTPONCTB C ONOPOM Ha MX OmMucaHMs (B TOM YHUCIIE: CUCTEMa OTOIUIEHUs JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIEPMETpP, BOJBTMETpP, CUETUHK DJIEKTPHUUYECKON
SHEPruH, 3JEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHbIE 3IIEKTPOIPUOOPHI
(IprMepBl), SNMEKTPUIECKHUE TMPEAOXPAHUTENH, HIEKTPOMATHUT, AIIEKTPOABUTATEIh
MOCTOSIHHOTO TOKAa), MCIIONIb3YSl 3HAHMUS O CBOWCTBaX (DM3WYECKUX SBICHUN H
HEo0Xo1uMble (PU3NYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M W3MEPHUTENbHBIE MPUOOPHI MO
CXeMaM M CXEMaTUYHbIM pPHUCYHKaM (KHUAKOCTHBI TEpMOMETp, TEPMOC,
NICUXPOMETP, THUTPOMETP, JBHUTATelIh BHYTPEHHETO CrOPaHUsS, AIIEKTPOCKOIL,
peocTar), COCTaBJISITh CXEMbl AJIEKTPUYECKUX LeNnell C MOoCieq0BaTeIbHbIM U
napajuleIbHbIM COEUHEHHEM JJIEMEHTOB, pasjiMyasl YCIOBHbIE O0O0O3HAUCHUS
3JIEMEHTOB JIEKTPUUYECKUX LIeTIeH;

® IPUBOANTH MpHUMEPHl (HAXOAUTh HH(POpPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (PU3NYECKUX 3HAHWM B TIOBCEIHEBHOM XU3HU IJs oOecreueHus
0e30IMacHOCTH TIpU OOpallleHnd ¢ MpUOOpaMH M TEXHUYECKUMU YCTPOMCTBAMHU,
COXpaHEHMsI 3/10pOBbS U COOJIOJAEHUS HOPM DSKOJOTHYECKOTO TOBEACHHS B
OKpYKarolleu cpee;

® OCYIIECTBIATh MOMCK HHpOpManuu (usnyeckoro coaepxanus B VHTepHeTe, Ha
OCHOBE HMMEIOLIUXCS 3HAHUM M MyTEM CPaBHEHUS JONOJHHUTEIBHBIX MCTOYHHUKOB
BBIICTISITh MH(POPMAIINIO, KOTOpas SBISETCS MPOTHBOPEUMBON WU MOXKET OBIThH
HEJIOCTOBEPHOI;

® ICTIOJIb30BaTh MPY BHIMOJIHEHUH YU€OHBIX 3a/laHUi HAyYHO-TIONYJISIPHYIO JIUTEPaTypy
bu3znyecKoro cojaep)kaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl ceTu HHTepHer,
BJIaJIETh MpUEMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOpMAIUN U3
OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

® cO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOLIeHHs, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOTO CO/IepIKaHuUs, B TOM YHUCIIe
nyOJIMYHO TPEACTaBIATh pe3yJabTaThl TMPOEKTHOM WM  MCCIEI0BATENbCKON
NEeSATENbHOCTH, MPU HSTOM TIPaMOTHO HCIIOJIb30BATh HW3YUYECHHBIN TMOHATUIHBIN
amnmapar Kypca (GU3UKH, COIPOBOXKIATh BEICTYIUICHHUE MTPE3CHTAIUECH;

®IPH BBINIOJTHEHUN YYEOHBIX TPOEKTOB M HCCIECIOBAHUN (U3NYECKHUX IIPOILIECCOB
pacrpenensaTh O00S3aHHOCTH B TPYIIE B COOTBETCTBUH C IIOCTABICHHBIMH
3aJlayaMy, CIEIUTh 32 BBINOJHEHHEM IUIaHA JCHCTBUII M KOPPEKTUPOBATH €ro,
aJIeKBaTHO OIICHUBATh COOCTBEHHBIIN BKJIAJ B ACSITEIbHOCTh I'PYIIIbI, BHICTPAUBATH
KOMMYHHMKaTHBHOE  B3aMMOJICHCTBHE, MpPOSBISAs  TOTOBHOCTh  pa3peluaTh
KOH(JIUKTBI.

K xoHIy 00ydenust B 9 Kjacce npeiMeTHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI

OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHHA:

® IICTIOJIb30BaTh TOHATHSA: CHCTEMa OTcuéTa, MaTepuaibHas TOYKa, TPACKTOpPUS,
OTHOCHUTEJIBHOCTh ~ MEXAaHWYECKOro  JBIWXKeHMsA,  Jedopmauus  (ympyras,
IIacTUYecKasi), TpPEHue, IEHTPOCTPEMUTENIbHOE YCKOpPEHHE, HEBECOMOCTb H



neperpys3Kku, LEeHTP TAKECTH, aOCOIMIOTHO TBEPOE TENO, LEHTP TAKECTH TBEPAOTO
TeJa, pPaBHOBECHE, MEXaHHYECKHE KoJeOaHUs M BOJIHBIL, 3BYK, HMH(]pa3ByK H
yJIbTPa3BYK, 3JEKTPOMAarHUTHBIE BOJHBI, LIKaja 3JEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAJIbHO30PKOCTh, CHEKTPHl MCIYCKAaHUS W IOTJIOMICHUs, anboa,
0eTa- 1 TaMMa-u3Iy4eHHs], U30TOIIbI, SIIEPHAsI SHEPIreTHKA;

® paznuuaTh SABJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE HPSIMOJIMHEHHOE IBU)XKEHUE,
PaBHOYCKOPEHHOE NpPSMOJIMHEHHOe JBW)KEHHE, CBOOOJHOE TMajJeHUe Tel,
PaBHOMEpPHOE JBM)KEHHE II0 OKPYKHOCTH, B3aUMOJEHCTBUE TeJ, pPEaKkTUBHOE
JBUKEHHE, KOJieOaTeIbHOE JBMKEHHE (3aTyXarollue U BhIHYKACHHbIE KOJeOaHus),
PE30HAHC,  BOJIHOBOE  JIBUXKCHHME,  OTPAKCHUE  3ByKa,  IPAMOJIMHEHHOE
pacipoCTpaHEHUE, OTPAXXEHUE U IPEJOMJICHUE CBETA, IIOJHOE BHYTPEHHEE
OTpa’Ke€HHE CBETa, pa3jiokeHUe OeJIoro cBeTa B CIEKTP M CIIOKEHUE CIEKTPaIbHBIX
I[BETOB, [UCIEPCHsSI CBETA, €CTECTBEHHas pPaJUOAKTUBHOCTb, BO3HHUKHOBEHUE
JMHENYaToro CreKTpa M3JIy4YeHHs) IO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOLIHMX TaHHOE (PU3UUECKOE SBICHUE;

® PacIIO3HABATh MPOSBICHUE M3YyUYCHHBIX (PU3MYECKHUX SBICHUN B OKPYXKAIOIIEM MHUPE
(B ToM umcne (U3MUECKHUE SBICHUS B MPUPOAE: MPHIUBBI U OTIMBBI, JBH)KEHUE
wiaHeT CONHEYHOM CHUCTEMBI, PEAaKTHBHOE JIBUJKEHUE JKHUBBIX OpPraHU3MOB,
BOCIIPHSITHE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHHE, CECMUYECKHE BOJIHBI, LIyHAMH,
9X0, IIBETa TeJ, ONTHUYECKHE SBJIEHUS B MpPHUPOJE, OHOIOrHYecKoe JIeHCTBUE
BUJUMOTO, YJIbTPa(HOIETOBOIO M PEHTICHOBCKOTO HW3IyUYEHUH, €CTECTBEHHBIN
pallMOAKTUBHBINA ()OH, KOCMUYECKHE JTyYH, PAJUOAKTUBHOE M3JIyue€HHE MPUPOIHBIX
MHUHEpaJIOB, JEHCTBUE PATUOAKTUBHBIX M3JIyUYE€HHH Ha OpPraHuU3M 4YeJOBEKa), MpHU
9TOM MEPEBOAMTH MPAKTHUECKYIO 3aJady B y4eOHYIO, BBIAEIATH CYLIECTBEHHBIE
CBOICcTBa (IIpU3HAKK) PU3NYECKUX SBIICHUM;

® ONKCHIBaTh M3y4YEHHbIE CBOMCTBA Tel U (PU3MUECKHE SIBICHUS, HUCIOJb3Ys
¢u3uueckne BeNWYMHBI (CpeHSsT M MIHOBEHHas CKOpPOCTh Tela TpH
HEPABHOMEPHOM JBW)KEHUHU, YCKOPEHHE, NTEPEMEIIECHUE, MTyTh, YII0Basi CKOPOCTH,
CWJIa TPEHMsI, CHJIa YIPYrOCTH, CHJIa TSXKECTH, YCKOpPEHHE CBOOOJHOIO MaJeHHs,
BEC Teja, UMIYJbC TeJa, MMIIYJIbC CHJIbI, MeXaHU4eckas paboTa M MOIIHOCTS,
NOTEHIMaJIbHAsg SHEpPrus Tejla, MOJAHATOrO HaJ IOBEPXHOCTBIO  3€MIIH,
NOTEHLUANbHASI DHEPrUsl CXKATOM MpPYKUHBI, KUHETHYECKas DSHEPIus, IMOJIHAs
MeXaHU4YeCcKasi SHeprus, Nepruo] U 4acToTa KoyieOaHUi, AJTMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTeslb MPEJIOMIIEHUsS Cpelbl), MpU
ONHCAaHUM TPABWIIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIb3YEMBIX BEIMYMH,
o00o3HaYeHUsT W EeAMHMLBI (QU3MYECKUX BEIUYMH, HaxoauTh (HOpMyIIbl,
CBA3BIBAIOILME JAHHYIO (PM3UYECKYIO BEJIMUYUHY C JIPYTUMHU BEIMUYMHAMU, CTPOUTH
rpauKy U3y4YeHHbBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

® XapaKTepH30BaTh CBOWCTBA Tell, PU3NUECKUE SBJICHHUS U MPOLECCHI, UCTIOJIb3YS 3aKOH
COXpPaHEHMsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHMS, IPUHLUI CYNEPIO3ULMU CUII,
OpUHLMI OTHOcuTenbHOCTH ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
UMITyJIbCA, 3AaKOHBl OTPaXXCHUs M MPEIOMJICHHUS CBETa, 3aKOHBl COXPAHEHUS



3apsAI0BOIO M MAacCCOBOTO YHCEN MPHU SANEPHBIX PEAKIUSAX, MpPU STOM JaBaTh
CIOBECHYI0 (OpPMYIHMpPOBKY 3aKOHAa U 3allUChIBaTh €ro MaTeMaTHYecKoe
BBIPa)KEHHE;

® O0BSACHATH (PU3MUYECKUE TPOIECCHl W CBOMCTBAa TeN, B TOM YHCIE M B KOHTEKCTE
CUTyallMii  NPAaKTUKOOPHEHTHUPOBAHHOTO  XapaKTepa: BBISABIATH MPUYUHHO-
CJICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMOpPOM Ha
2—-3 W3YyYEHHBIX CBOWCTBA (DU3UYECKUX SBICHUH, (QU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e pemath pacy€THBIC 3aayd  (ONMUpAloNIMecs Ha CUCTeMy W3 2-3 ypaBHEHHH),
MCIIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3UUYECKUE BETMUMHBI: HA OCHOBE
aHaJlM3a yCJIOBMS 3aJauyM 3allMChIBATh KPATKOE YCJIOBHE, BBISBIATH HEAOCTAIOIINE
WM W30BITOYHBIE JaHHBIC, BBHIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOIMMEBIE st
peleHus, MPOBOAUTH pacuéTbl M OLEHUBATh PEAJIUCTHYHOCTh IOJYYEHHOI'O
3HaYeHUs PU3NYECKON BETUUHHBI,

® pacro3HaBaTh MNPOOJIEMBbI, KOTOpPHIE MOXKHO PEIIMTh NPHU MOMOUIM (PUIUUECKUX
METOJIOB, HCIONb3Yysl ONUCAHUE MCCIECJAOBAaHUSA, BBIIEIATH IMPOBEPIEMOE
MPEOJIOKEHNE, OLIEHUBATh MPaBWJIBHOCTh MOPSAKA MPOBEACHHS HCCIIeI0BaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTAThl HAOIIOICHUN U OTIBITOB;

® IPOBOJIUTH OTBITHI 110 HAONIOACHUIO (PU3UYECKUX SBICHHUNA MM (PU3NIECKUX CBOWCTB
Teq (M3ydyeHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOHa COXpAaHEHHMS DSHEPrHH,
3aBUCHUMOCTh TEpHOAa KoNeOaHWW TPYKHMHHOTO MasTHUKAa OT MacChl rpy3a H
KECTKOCTU TPYKUHBI W HE3aBUCUMOCTb OT AaMIUIUTYJIbl MajblX KoJeOaHUH,
NPSIMOJIMHEMHOE PACIIPOCTpaHEHHE CBETa, pPa3jioKEHHE Oeoro CBeTa B CIEKTP,
U3yYeHHE CBOMCTB M300pakeHUS B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs
npeaMeTa B coOMparouie JuH3e, HaOIroIeHNe CIIOUTHBIX U JIMHEHYATBIX CIIEKTPOB
U3ITyYeHUs): CaMOCTOSITENIbHO CcOOMpaTh YCTAHOBKY U3 HM30BITOUHOTO Habopa
000pyZOBaHUsA, OIHUCHIBATh XOJ ONBITAa M €ro pe3yjbTaThl, (POPMYIHUPOBATH
BBIBO/IBI;

® IPOBOJINTH TP HEOOXOIMMOCTH CEpHUIO TPSMBIX W3MEPEHUH, Ompenensis CpemaHee
3HauUEHUE H3MEpsAEeMON BelIMUMHBI ((POKYCHOE pacCTOSIHHME COOMparollei JHH3BI),
000CHOBBIBaTh BEIOOP crioco0a u3mMepeHus (M3MEpUTENILHOT0 IpUdopa);

® IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DPM3NYECKHX BEJIMYMH C HCIOJIb30BAHHUEM
OpSMBIX H3MEPEHUH (3aBUCHUMOCTb IIyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
IBUKEHUHM Oe3 HayalbHOM CKOPOCTH, Mepuoja KojeOaHWid MaTeMaTHUYeCKOro
MasiTHUKA OT JUTHHBI HUTH, 3aBUCUMOCTH yTJIa OTPaKEHUS CBETA OT yTJja MaJeHUs U
yria TpejJoMJIeHUs OT yIyla MajeHus): IUJIAHUPOBaTh  MCCIIEAOBAHMUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (PHUKCHPOBATH pPE3YJbTATHI IOJyYEHHOH
3aBUCUMOCTH (PU3UYECKUX BEIMYHMH B BUJE TaOIUI] U TpaUKOB, eNaTh BHIBOBI MO
pe3yJibTaTaM HCCIIEe0BAHNUS;

® [IPOBOJIUTh KOCBEHHbBIE H3MEpeHUs (PU3NYECKUX BEJIUYUH (CpeqHssi CKOpPOCTh H
YCKOpEHHE Tella MpU PaBHOYCKOPEHHOM JABM)KEHHUH, YCKOPEHHE CBOOOIHOIO
naJIeHus, )KECTKOCTh TPYKUHBI, KOID(OUIIUEHT TPEHUS CKOJIBKCHHUS, MEXaHUUECKast



paboTa ¥ MOIIHOCTh, YacTOTa U TMEPUOJ KOIeOaHW MaTeMaTUYeCKOTo U
MPYXKUHHOTO MasiTHUKOB, ONTHYECKasi CUJIa COOMpArouei JTUH3bI, PaJHOaKTUBHBIM
¢oH): MIAaHUPOBATH HM3MEPEHUs, COOMpPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY |
BBITIOJIHATh U3MEPEHHUSI, CIAeAYs MPEI0KEHHON UHCTPYKIUUHU, BBIYUCIATh 3HAUCHUE
BEJIMYMHBl W AHAJIM3HPOBATH IMOJYUYEHHBbIE pe3yJbTaThl C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHU;

e cOONIONATh TMpaBWia TEXHUKU O€30MacHOCTH IMpH paboTre ¢ J1abopaTOpPHBIM
000py10BaHKEM;

® pa3InyaTh OCHOBHBIE MPHU3HAKM H3YYEHHBIX (U3NYECKUX MOJENel: MaTepuasibHas
TOYKa, aOCOJIIOTHO TBEPOE TEJIO, TOUCYHBIA UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A,
IUTaHEeTapHasi MOZEJIb aTOMa, HYKJIOHHAsI MOZI€JIb aTOMHOTO $1/1pa;

® XapaKTEePU30BaTh MPUHIUIBI JCHCTBHS HM3YyYSHHBIX TPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOM HA HMX ONHCaHUs (B TOM 4YHUCJE: CIHIOMETP, IATUUKHU
MOJIOKEHUSI, PACCTOSIHUSL W YCKOPEHUs, PAKETa, 3XOJOT, OYKH, [EPHUCKOIL,
doroanmapar, ONTUYECKHUE CBETOBOABI, CIEKTPOCKOM, JO3UMETpP, Kamepa
BuiibcoHna), ncronp3ys 3HAaHUS O CBOMCTBAaX (PU3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢uznyeckre 3aKOHOMEPHOCTH;

® IICIT0JIB30BATh CXEMbI U CXEMATHYHbIE PUCYHKU U3YYCHHBIX TEXHUUYECKUX YCTPOUCTB,
WU3MEPUTEIIbHBIX TTPUOOPOB M TEXHOJIOTMYECKUX MPOIIECCOB MPHU PEUICHUN y4eOHO-
MPAKTHYECKUX 3a7ay, ONTHYECKHE CXEMBI i TOCTPOCHHUS H300pakeHUud B
TUIOCKOM 3epKajie U cOOUparomiei JTH3E;

® IPUBOANTH MpPHUMEPHl (HAXOAUTh HH(POPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (PU3NYECKUX 3HAHHWA B TOBCEIHEBHOM XU3HU IS OOecreueHus
0€30MMacHOCTH TIpU OOpallleHnd ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHMs 3/10pOBbS U COOJIOAEHUS HOPM DSKOJOTMYECKOrO IIOBEACHUS B
OKpYKarolleu cpeae;

® OCYIICCTBIISITh TMOUCK WHpOpManuu (Qu3u4eckoro cojepkanuss B VIHTepHeTe,
CaMOCTOSITENILHO (OPMYIUPYsl MOUCKOBBIA 3aMpoc, HAXOAUTh IyTH OIpeIeTIeHUs
JIOCTOBEPHOCTH TOJNyYeHHOW HH(POpMAIMK HAa OCHOBE HMEIOIIMXCS 3HAHUU U
JIOTIOTHUTEIBHBIX UCTOUHUKOB;

® JICTI0JIb30BaTh MPY BHINOJIHEHUH YU€OHBIX 3a/laHUi HAyYHO-TIONMYJISIPHYIO JIUTEPaTypy
(U3UYECKOTO COJEp)KaHMs, CIPAaBOYHBICE MaTepHasbl, pecypchl cetu WHTepHer,
BJIQJICTh MPUEMaMU KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHusl WHPOPMALIUU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

® CO3/1aBaTh COOCTBEHHbBIE MMCHMEHHBIC U YCTHBIE COOOIICHHSI HA OCHOBE MH(OpMAaLIUN
U3 HECKOJIbKMX HUCTOYHHKOB (PU3MUECKOro CoJep KaHUs, MyOIHYHO MPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WM HCCIIEN0BATEIbCKON N1€ATeIbHOCTH, IMpPU 3TOM
rPpaMOTHO HCMOJIb30BaTh M3YYEHHBIM MOHATHIHBIN almapar U3y4yaeMmoro pasjiena
(GU3UKN W CONMPOBOXIATH BHICTYIUICHHE NpPE3CHTAIMed ¢ y4ETOM OCOOCHHOCTEH
ayJIUTOpUHU CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3ie/ioB U TeM JyeKkTpoHHbIE (HU(POBBIE)
KoHnTpoibHbIe IIpakTHyeckue
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThI padoThI
Pasznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY’KAIOLIEro MUpa
1.1 ®du3uka - HayKa 0 IpUpPoJIe 2 bubmmorexa LIOK
' Y PHPOA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
12 PH3HHCCKHC BETHHHHbI 2 ! https://m.edso00.ru/7f416194
but6mmoreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/1 MIO3HAHUS https://m.eds0o.ru/7f416194
Hroro no pazaeny 6
Pa3znea 2. IllepBoHayaibHbIe CBeeHUS 0 CTPOCHUU BellleCTBA
but6mmoreka [IOK
2.1 1
(Tpoeiie BerecTra https://m.edsoo.ru/7f416194
59 JIBroKeHrEe 1 B3aMMOICCTBUE YaCTHII 5 1 bubnuorexa [JOK
' BELIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEIIeCTBa 2 bubmmorexa LIOK
' P B https://m.edso0.ru/7f416194
Hroro no pazaeny 5



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Paznen 3. J/IBu:keHune u B3auMojaeiicTBue Te

3.1 MexaHU4YeCKO€E IBIKEHUE 3 bubmorexa [OK
' A https://m.edso00.ru/7f416194
3.2 I/I 4 bubmuorexa [JOK
' HEPHIL, Maced, HI0THOCTE https://m.edsoo.ru/7f416194
bubnuorexa [JOK
. .B 14
33 Cuna. Bugpt et https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3zpnen 4. /laBienue TBEpABIX TeJl, )KHIKOCTEH M ra3oB
21 | motommm e e 3 buGanotexa LIOK
' pA > JEHA https://m.edso00.ru/7f416194
razamMu
4.2 JlaBneHue KUuIKOCTH 5 bubmmorexa LIOK
' & g https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOChEpHOS MaBICHHE https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha 7 bubnuorexa [JOK
' NOTPYKEHHOE B HUX TEIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pazgea S. Pabora 1 MOIIHOCTB. JHEPrUs
b K
51 Pabora 1 MoIHOCTH 3 nommorexa [10

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

5.2

bu6mnoreka LIOK

Tpoctsie MexaHH3MEI ° 1 https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
5.3 M 4 1
CXAUIICCKAT SHEPTIA https://m.edsoo0.ru/7f416194
Hroro mo pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KoauuecTBO 9acoB

Ne HaumeHoBaHuUe pa3iesioB U TeM JuekTpoHHbIe (MU PpOBbLIEL)
KoHnTpoibHbIe IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Pa3zpnen 1. TensioBble sABJIeHUS
11 C i oTRa . 7 bu6nmmorexa [IOK
' TPOCHHE I CBOHCTBA BEMECTD https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
1.2 T 21 1
CIVIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 28
Pa3nen 2. DiiekTpuyecKkne 1 MATHUTHBIE SIBJIEHUS
DIIeKTpUUYECKUE 3apsiabl. 3apsKeHHbIE bubnmorexa [JOK
2.1 . 7 1
TeJa U UX B3aUMOJICICTBHUE https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
2.2 IT i i 20 1 7
OCTORHHBII SICKIPHHCCIIIL TOK https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
24 S eKTPOMA . ; 4 bubmuoreka [JOK
. b MarHuTHas MH ust
P VIR https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 37
PesepBHOE Bpems 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

145




9 KUIACC

KoauuecTBO 9acoB

Ne HaumeHnoBaHue pa3iesioB U TeM DJIeKTpPOHHbIE (HU(PPOBbIE)
KoHnTpobHbIe IIpakTHyeckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTesibHbIE PeCypChl
padoTbI padoThI
Paznen 1. Mexanudeckue siBJIeHUsI
11 MexaHU4eCKOe JBMIKEHUE U CITIOCOOBI 10 1 bubmuoreka [JOK
' €ro OIMCAHMS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMOACHETBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpateHit https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3gen 2. Mexann4yecKue KoJ1e0aHus U BOJTHBI
bubmuoreka [JOK
2.1 M 7
CXAHUHECKHE KONICOAHHA 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHn4eckne BOJTHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznen 3. 3J'[eKTp0MaFHI/ITH06 moJi€ U 3JICEKTPOMAIrHUTHBIC BOJIHBI



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

31 DJIEKTPOMArHuTHOE TMOJIE U 5 bubmuorexa [{OK
' 3JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
Pa3znen 4. CBeToBbIE AIBJIEHUS
4.1 3ako acCIpoCTpaHe cBeTa 6 bubmorexa LIOK
: HBI PaCIpPOCTPAHCHUS CBET:
pactipoctp https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ O eCKHue 00 6 Bubmiorexa LIOK
: WH3bI U OITHYCCKHE TPHOOPHI
PHbOP https://m.edsoo.ru/7f41a4a6
b K
4.3 PaznioxxeHne 6es1oro cBeTa B CIIEKTP 3 his:f/{/(r:éel;asi(.)ru 17f41ad46
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Paznen 5. KBanToBbI€ sIBJIeHUSA
51 Hcnyckanue u MorjoueHue cBeTa 4 bubnuoreka [IOK
' aToMoMm https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO sijipa 6 bubnmorexa LIOK
' POCHHE STOMEOTO AP https://m.edsoo.ru/7f41a4a6
bu6nmuoreka [IOK
5.3 A 7
FICPHBIC pearttit https://m.edsoo.ru/7f41a4a6
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6.1 [ToBTOpenue n 0600IIEHNE CONEPIKAHUS 9 ) bubmmorexa [IOK
' Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 o7
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

Yueonuku [1€primnkuna A.B. 3a 7, 8, 9 kiacc
METOINYECKHUE MATEPUAJIBI AJ151 YUUTEJISA

A.E. Mapon, E.A. Mapos, C.B. Ilozoiickuii «®uznuka. COOpHUK BOIPOCOB M 3a/1a4 8
kiace» - M.: IIpocBemenue, 2023 r. 144 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET
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