PABOYASA ITPOT'PAMMA 110 ®U3UKE
JJIA 7-9-X KJMIACCOB

IrOCYJAPCTBEHHOI'O OBJTACTHOI'O BIOJZKETHOI'O
OBHIEOBPA3OBATEJ/IBHOI'O YYPEXJIEHU MYPMAHCKOH OBJIACTH
KAJIETCKUHA KOPITYC « CEBEPOMOPCKUM KAJIETCKUIA KOPITY C»

IHosicHUTEeABbHASA 3aIIMCKA

Pabouas mporpamma 1o ¢u3uke Ha ypoBeHb OCHOBHOT'O 00IIIer0 oOpa3oBaHus 1jisi oOydaronuxcs 7—9-x
kiaccoB 'OBOY MO KK «CeBepoMopckuii KaIeTCKUil KOPITyCc» pa3paboTaHa B COOTBETCTBUH C
TpeOOBaHUSIMU:

e @epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoii deneparumny;

e mnpukaza MunmnpocemeHus ot 31.05.2021 Ne 287 «O6 yTBepxkaeHuu GeaepaibHOro
rOCYAapCTBEHHOTO 00pa30BaTEeIbHOTO CTaH/IapTa OCHOBHOTO O0IIEro o0pa3oBaHUs»;

e mnpukaza MunmnpocemeHus ot 18.05.2023 Ne 370 «O06 yTBepxkaeHuu ¢eaeparbHOR
00pa3oBaTeNLHON MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUsY,

o mnpuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O0 yrBepxkaenuu Ilopsinka opranuzamum u
OCyIIeCTBICHHUS 00pa30BaTEIbHON IESTEIBLHOCTH 110 OCHOBHBIM 00I111€00pa30BaTeIbHBIM
mporpamMMaM — 00pa30BaTeIbHBIM IIPOrpaMMaM HA4aIbHOTO O0IEro, OCHOBHOTO OOIIETO U
CpemHero oomiero oopasoBaHus»,

e KOHIENIINY TPEenoaBanus yueOHoro npenamera «Duznukay,

o CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOIOTHYECKHE TPEOOBAaHUS K OPraHU3alMsIM BOCIIUTAHUS U
00y4YeHHsl, OTJIBIXA U O3/IOPOBIICHHSI IETEH U MOJIOJICKI», YTBEPKICHHBIX ITOCTAHOBICHHEM
[JIABHOTO caHUTapHOTo Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTHBHI M TPeOOBaHUS K 00ECTIEYCHNIO OE30MTaCHOCTH
¥ (1au) 6e3BPETHOCTH IS YeTIOBeKa (hpakTOPOB CPebl OOMTAHUS, YTBEPIKICHHBIX
MIOCTAaHOBJICHWEM TJIIaBHOTO caHuTapHOro Bpaya oT 28.01.2021 Ne 2;

e (enepanbHOil paboueil mporpammsl o yueOHOMY npeamMeTy «Puznkay.

Pabouas nporpamma opreHTHpOBaHa Ha LIEJE€BbIE MPUOPUTETHI, CHOPMYITHpPOBaHHBIE B (efepanbHON
paboueii mporpamme BocnuTanus u B paboueit nporpamme Bocnutanust ObOY MO KK «Cesepomopckuit
KaJIeTCKUH KOPILYC».

ITporpamma 1o (pu3nke Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHMs COCTABIEHA HA OCHOBE MOJI0KEHUHN U
TpeOOBaHUH K pe3ysibTaTaM OCBOCHMs Ha 0230BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHOMN MPOrpaMmBbl,
npencrasieHHbIx B PI'OC 00O, a takxke ¢ yuérom deaepanbHOi paboueli mporpaMMbl BOCHIUTaHUS U
Konnenun npenogaBanust yaeOHoro npeamera « DU3uKay.

ConeprkaHue mporpamMMsl 1o (pU3MKe HapaBiIeHO Ha (POPMUPOBAHHME €CTECTBEHHOHAYYHOIH IPaMOTHOCTH
oOyJaroluxcsi 1 OpraHu3aluio u3y4eHus GU3NKy Ha e TeNbHOCTHONW OcHOBe. B mporpamme no ¢usuke
YUUTBIBAIOTCS] BO3MOXKHOCTH yueOHOro npeamera B peannzanuu TpedoBannii @I'OC OO0 k miaHupyeMbIM
JUYHOCTHBIM U METaNpeAMETHBIM pe3yibTaTaM 00y4eHHUs, a TaKKe MEeXKIIPEIMETHBIE CBSA3H
€CTECTBEHHOHAYYHbIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHusl.

[Tporpamma no Gu3KMKe yCTaHABIMBACT paclpeieieHue yueOHOro MaTepuaa mo rojam ooyuenus (mo
KJIaccam), peyiaracT MpUMEPHYIO ITOCIIeIOBATEILHOCTD NU3yYCHHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
MPEIMETHOTO COACPKAHUS U yUE€Te BO3PACTHBIX OCOOCHHOCTEH 00yUYarOLTXCS.



[Tporpamma o u3uke pazpadoTaHa ¢ MEeNbI0 OKa3aHHsI METOAMYECKOMN MTOMOIIY YYUTEINO B CO3TaHIUI
paboueii MporpamMMBI 10 y4eOHOMY TPEIMETY .

®dusnKa ABISCTCI CUCTEMOOOPA3YIOIINM JJISI €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOJIBKY
(u3HUYecKre 3aKOHBI JIe)KAaT B OCHOBE MIPOIIECCOB U SBIICHUH, H3y4aeMbIX XUMHUEH, OUOJIOTHEH, aCTPOHOMUEH
u pusndeckoi reorpadueii, BHOCUT BKJIA] B €CTECTBEHHOHAYYHYIO KaPTHHY MHUPA, IPEIOCTABIISAET
HauOoJee ICHbIE 00pa3Ibl IPUMEHEHHUS HAyYHOTO METO/1a MTO3HAHUS, TO €CTh CII0CO0a MOTYYSHUS
JIOCTOBEPHBIX 3HAHUHN O MUE.

Opna 13 r1aBHBIX 33124 GU3UYECKOT0 00pa30BaHUS B CTPYKTYpe 00111ero o0pa3oBaHus COCTOUT B
(hOpMUPOBaHUH €CTECTBEHHOHAYYHON rPaMOTHOCTH U MHTEpEca K HaAyKe Y 00yUYaroIIXCsl.

I/I3yquI/Ie (1)I/I3I/IKI/I Ha 0a30BOM YPOBHE IpeariogaracTt OBJIaaACHUC CICAYIOINMHU KOMIICTCHTHOCTAMU,
XapaKTCPU3YIOMMHU €CTCCTBCHHOHAYYHYI0 I'PAMOTHOCTb.

e HAY4HO O00BACHATH SIBJICHU A,
e OLCHHUBATH N IIOHUMATb 0COOEHHOCTH HAy4YHOT'0 UCCJICAOBAHMA,
* HHTCPIPECTHUPOBATH JAHHBIC U MCIIOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA JJIA MMOJIYUCHHA BBIBOJOB.

[enn u3yueHus: GU3MKH HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBanus onpeeieHsl B Konmenmnun
npernoiaBaHus yueoHoro npeamera «dusrka» B 00pazoBaTeabHbIX opranu3anusax Poccuiickoit denepanumy,
peaTM3YIONINX OCHOBHBIE 00IIe00pa3oBaTeIbHBIE IPOTPAMMBI, YTBEPKIEHHOH perenneM Kosurerun
MunuctepctBa mpocsenienus Poccuiickoit ®eneparuu (mpotokoi ot 3 nexadpst 2019 r. Ne TTK4BH).

Hean u3ydyenus Ppusuku:

proOpeTeHne UHTEpeca U CTpEMIIEHUS 00yJaroluXcs K HAy4YHOMY U3YUYEHHIO PUPO/Ibl, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJICTABICHUI O HAYYHOM METOJIe MO3HaHUA U (OPMUPOBAHNE UCCIIEIOBATEIBCKOTO
OTHOILIECHHUS K OKPY’KAIOLIUM SIBICHUSM;

(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHMSI KaK pe3yJibTaTa U3yUeHHUs] OCHOB CTPOCHUS MaTEPUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (DPU3UKHU,

(hopMHpOBaHUE MIPEICTABICHUHN O posid (PU3UKH 7S pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE NIPEJICTABICHUN O BO3MOXHBIX cepax Oyayien npodeccnoHalbHOM 1eATeIbHOCTH,
CBsI3aHHOM C (PU3MKOH, MOATOTOBKA K JlabHEHIIeMYy 00yUeHHIO B 3TOM HalpaBJICHUH.

JlocTukeHne 3TUX Lelel MporpaMMsbl 1o (GU3HKE Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHUs
o0ecreynBaeTcs pelieHrueM caeIyomuX 3a1ay:

e MpHOOpEeTeHHE 3HAHUH O JUCKPETHOM CTPOEHHUH BEIECTBA, O MEXaHUUECKUX, TETJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHHSX;

e IpHOOpETeHHEe YMEHHUH OMMUCHIBATh U OOBACHATH (PU3HUECKUE SBICHHS C UCTIOIb30BaHUEM
MOJTYyYECHHBIX 3HAHUH;

e OCBOEHHE METOJIOB PELIEHHs MPOCTEHIINX PACUETHBIX 3a/1a4 C HCIIOJIb30BaHUEM (PU3HYECKUX
MoJIeNel, TBOPYECKHUX M MPAKTHKOOPUEHTHPOBAHHBIX 33/1ad,

e pa3BUTHE YMEHUH HAOMIOIATh MPUPOJIHBIC SIBICHUS U BBIOIHATH OIBITHI, TaOOpaTOpHbIE paOOTH U
IKCTIEpUMEHTATBHBIE UCCIIEAOBAHUS C UCTIOIH30BAHUEM H3MEPHUTEIHHBIX TPUOOPOB;

e OCBOEHHE NMPUEMOB paboTHI ¢ HH(pOpMaIHel (PU3NIECKOTO COAEPKaHus, BKIIIoYasi HH()OPMAIHIO O
COBPEMEHHBIX JTOCTHXKEHUAX (PU3MKH, aHAJIN3 U KPUTHUECKOE OLIEHUBaHKE HH(OpMalUY;

e 3HAKOMCTBO CO cepamMu Mpo(ecCHOHANBHON AeSTeIbHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMU Ha JOCTHXKEHUAX (PU3NUECKON HAYKU.



Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUsI OTBOJUTCS
4acoB: B /-M Kjlacce — ___ vacoB (_ 9aca B HEJEI0), B 8-M Kiacce — _ 4vacoB (_ 9aca B HEJCIIO), B 9-M
KJlacce — yaca (_ Jaca B HEJICIIIO).

[Ipeiaraemslii B mporpamMmMe 1o (pu3MKe nepedeHb JJabopaTOpHBIX paboT U OMBITOB HOCHUT
PEKOMEHIaTEJIbHBIN XapaKTep, yUUTENb AeIaeT BEIOOP MPOBEIECHHS JTa00PAaTOPHBIX padOT U OIBITOB C
y4€TOM MHIWBUIYAIbHBIX OCOOCHHOCTEH 00yUaromuXcs, CIIMCKa SKCIEPUMEHTAIBHBIX 3aJ[aHnH,
IpeayaraeMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO AK3aMeHa 1o (hu3uKe.

JInst peanu3anuy mporpaMMbl HCIOIB3YIOTCS yUYeOHUKH, JOIYIIEHHbBIE K HCIIOIb30BAHHIO MIPU peaTi3anuu
MMEIOIINX FOCYIapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTEIbHBIX POTrPaMM HavyaJIbHOTO OOIIET0, OCHOBHOTO
o01ero, cpetHero oo1ero 00pa3oBaHus OPraHU3aIMSIMHU, OCYIIECTBISIIOIMMU 00pa30BaTEIbHYIO
IesTeNbHOCTD, TpruKka3oM Munnpocsemenus ot 21.09.2022 Ne 858:

DNEKTPOHHBIC 00pa30BaTEIIBHBIC PECYPCHI, JOMYIICHHBIC K HCIIOIH30BAHHIO TIPU PEATU3AINN NMEIOIITHX
rOCYJJAPCTBCHHYIO aKKPEIUTAIIMIO 00pa30BaTENIbHBIX MPOTrPaMM HAYaIILHOTO O0IIIEr0o, OCHOBHOTO OOIIETO,
cpemHero obmiero oopazoBanus nprukazoM MunnpocsemeHus ot 02.08.2022 Ne 653:

Conep:xxanue yueOHOro nmpeamMera

/-# Kjaace
Pa3gen 1. ®dusnka u e€ posib B NO3HAHUM OKPY:KAIOLIEro MUpa.

duznka — HayKa O IMpUpoAaC. SBnenus pHUpOAbI. du3nUeCKue SIBICHU. MEXaHUYCCKUE, TCIIIIOBLBIC,
QJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBEIC.

Ousznyeckue BenuynHbl. M3mepenue ¢pusznueckux BennuuH. Gusnueckue nmpubopsl. [lorpemHocTts
U3MepeHuil. MexyHapoaHas CUCTEMa EIUHULL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH W3Y4aroT Npupoay. EcTecTBeHHOHAYYHBIH METO]T TO3HAHMUS:
Ha0JI0IeHNe, TOCTAaHOBKA HAyYHOT'O BONIPOCA, BBIABMKEHHE THITOTE3, IKCIIEPUMEHT IO IPOBEPKE THITOTE3,

oObscHeHHe Habmo1aeMoro sBieHus. Onucanue GU3NIEeCKuX sIBJICHUHN C TTIOMOITBI0 MOJIEICH.

JdemoHcTpaumu.



1. Mexanuueckue, TEMIOBbIE, IEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SBJICHHUS.
2. ®Ousndeckue TpuOOPHI U MPOIIETypa MPSIMBIX H3MEPEHUN aHATIOTOBBIM M UG POBBIM MPHOOPOM.

JlaGopaTopHblie padoThI M ONBITHI.

OmnpenerneHue LEeHbI eJIeHUs Kalbl U3MEPUTEIBHOI0 Mpuodopa.

N3mepenue paccTossHUMN.

N3mepenue o6bEMa )KUAKOCTH U TBEPJOTO Tea.

Omnpenenenue pasMepoB MajbIX TEJ.

W3mepeHue TeMnepaTypsl Ipy IOMOIIY KUAKOCTHOIO TEPMOMETPA U JaTUYMKA TEMIIEPATYPhl.
HpOBeI[eHI/Ie HCCJIICOOBAaHMA 110 IIPOBCPKE TUIIOTE3bl. JAJIbHOCTDH monéra rapuka, nymcHHOro
TFOPU30HTAJIBHO, TEM 00JIble, YeM OOJIblle BHICOTA ITYCKA.

I e

Pasznen 2. HepBonaqanLHMe CBE€ICHHUA 0 CTPOCHHUM BelleCTBA.

CTpOGHI/Ie BCIICCTBA. aTOMBI 1 MOJICKYJIbI, UX Pa3MEPHI. OHI)ITI)I, JOKa3bIBAOIHE JUCKPETHOC CTPOCHUC
BCIICCTBA.

JIBm>xeHue yactul BeniecTBa. CBsA3b CKOPOCTHU ABM)KEHUS YaCTHULL ¢ TeMIIepaTypoid. bpoyHoBckoe
nBkeHue, nuddysus. BzanmoaeiicTBrue 4acTHIl BEMIECTBA: MPUTSHKEHHE U OTTAIKUBAHUE.

ArperaTHHe COCTOsHHA BELICCTBA. CTPOCHHUE I'a30B, )KH,Z[KOCTeﬁ u TBépI[LIX (KpI/ICTaJIJII/I‘{eCKI/IX) TCII.
BzanMocBs3b MCKOY CBOMCTBaMH BCIHICCTB B PA3HBIX arp€raTHbIX COCTOSHUAX U UX aTOMHOMOJICKYJIAPHBIM
CTPOCHUCM. OcobenHoctu arperaTHbIX COCTOSIHUM BOJBI.

JdeMoHcTpanum.

1. HaGmoneHne OpOyHOBCKOTO JIBHKEHHUSI.
2. Habmonenne nuddysun.
3. HaOnronenwue siBneHuid, OOBSICHAIONIMXCS NTPUTSDKCHUEM WA OTTAJIKMBAHUEM YaCTHI] BEIECTBA.

JlaGopaTopHble paGoThI U ONBITHI.

1. Ormenka tuaMeTpa aToMa METOZOM psiioB (C Ucmosib3oBaHueM (ororpaduii).
2. OnbITHI 110 HAOJIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI IO OOHAPYKEHUIO JIEHUCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKEHUSI.

Pasnen 3. /IBu:keHne U B3auMO/IeiicTBHeE TeJl.

MexaHu4deckoe JABUKCHUC. PaBHOMepHOC U HCPABHOMCPHOC IBUKCHHC. CKOpOCTL. Cpe,uHsm CKOpPOCTH IIpU
HCPaBHOMCPHOM ABHKCHUMU. Pacuér IyTH U BpEMCHU IBUXXCHUS.

SBnenne nHepuuu. 3aKoH MHEepUUH. B3auMoaencTBre Ten Kak MPUYMHA U3MEHEHUSI CKOPOCTH IBUKEHUS
Ten. Macca kak Mepa uHepTHOCTH Tena. [1noTHocTh BelecTBa. CBsA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
enuHNIE 00BEMA BEIlECTBA.

Cuna xak xapakTepUCTHKa B3auMoencTBu Ten. Cuila ypyrocTy u 3akoH I'yka. M3amepenue cuisl ¢
ITOMOILBIO AUHAMOMETpA. SIBIEHUE TATOTEHN U cuia TshkecTH. Cua TSHDKECTH Ha IpYTuX IU1aHeTax. Bec
tena. HeBecomocTs. CokeHue cuil, HalpaBJIeHHbIX 110 OJHOW npsiMoii. PaBHozelicTByo1mast cui. Cuila
TpeHMsl. TpeHHEe CKOIBbKEHUS U TPEHUE NIOKOs. TpeHne B IPUPOIE U TEXHUKE.

JdemoHcTpauuu.



HaOmogenrne MeXaHMYECKOro ABMIKECHHS TeJa.

H3Mepenne CKOpOCTH MPSMOIMHENHOTO JTBUKEHUS.
HaGmroienue SBJICHUSI HHEPITUH.

Hab6mronenne n3sMeHeHus1 CKOPOCTH MPH B3aMMOJICHCTBUH TEJI.
CpaBHeHME Macc MO B3aUMOJCIHCTBUIO TEll.

Ciio)xeHue cuil, HalpaBJICHHbBIX 1O OJHOM MPSIMOIA.

ook wnE

JlaGopaTopHblie padoThI M ONBITHI.

1. OmpeneneHne CKOPOCTH PABHOMEPHOTO ABMIKEHHS (LIapUKa B )KUIAKOCTH, MOJIEIH AIEKTPHYECKOTO

ABTOMOOMIIS U Tak Jajiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHs OpycKa MM LIapuKa [0 HAKJIIOHHOM MJIOCKOCTH.

Onpenenenne IOTHOCTU TBEPIOTO TeNA.

OrBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHuUs (1ehopMannu) NpyKUHbI OT

IIPUJIOKEHHOMN CHUIIBI.

5. OmbIThI, JEMOHCTPUPYIOIKE 3aBUCUMOCTb CHJIbI TPEHUS CKOJILKEHUS OT Beca Tejla M XxapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

o

Pasnen 4. laBjieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B.

Hasnenue. CriocoObl yMEHbLICHUS U YBEIMUYCHUS faBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh JIaBJICHUs Ta3a
oT 00bEMa, Temneparypsl. [lepenada qaBnenus TBEPABIMH TEJIaMU, KUIKOCTIMU U razaMu. 3akoH [lackas.
[THeBMaTHYeCcKHE MaIlMHbI. 3aBUCUMOCTb JaBJICHUS JKUIKOCTH OT IIyOUHBL. ['napocTaTuueckuil napaaokc.
CooOuaromuecs cocybl. I 'napaBinyeckue MEXaHU3MBI.

ATtmocdepa 3emau 1 atMocdepHoe naBneHue. [IpuunHbI CylecTBOBaHNS BO3IYIIHON 000J0YKH 3eMIIn.
OmnbiT Toppuuennu. M3mepenue atMochepHOro JaBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIEHUS OT
BBICOTHI HaJl ypOBHEM MOps. [IpuOophI 1u1st n3MepeHust aTMOC(EpPHOTO TaBICHHS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOrpyKEHHOE B HUX TeJo. BeiTankuparomas (apxuMeioBa) cuia. 3akoH
Apxumena. [InaBanue ten. BoznyxornaBaHue.

JdeMoHcTpanum.

3aBHUCHUMOCTD JABJIEHUS ra3a OT TEMIEPATYPBHI.

[Tepenaya naBiieHUs KUJIKOCTHIO U Ta30M.

CooOraromuecs CoCyIbl.

I'mppasnnueckwmii npecc.

[IposiBnenue nerictBus aTMoc(hepHOTO TaBICHHUS.

3aBHUCHMOCTD BBHITATKHUBAIOIICH CHIIBI OT 00BhEMa MOTPYKEHHON YaCTH TeJla U TUIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUJIBI BECY BHITCCHEHHOM KUKOCTH.

8. YcnoBue miuaBaHus Tell: TUIABAHUE WJIH MOTPYKEHUE TNl B 3aBUCUMOCTH OT COOTHOIICHHUS
IJIOTHOCTEH Tella B KUIKOCTH.

ok wdE

~

JlaGoparopHbie padoThI M ONBITHI.

1. WccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YaCTH TeJa.

2. OrmpeneneHue BHITAIKUBAIONICH CHIIBI, AEUCTBYIONIEH Ha TENO, MOTPYKEHHOE B KUAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOIICH CHIIBI, IEHCTBYIONICH HA TEJIO B )KUIKOCTH, OT MAcCChI
Tena.

4. OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh BBITAIKHUBAIOIICH CHIIBI, IEUCTBYIOIICH HA TEJIO B
KUAKOCTH, 0T 00BEMA MOTPYKEHHOHN B )KUIIKOCTH YACTH TEJa M OT TNIOTHOCTH JKUIKOCTH.



5. KoHctpynpoBanue apeomeTpa Uil KOHCTPYHUPOBAHUE JIOJIKU U ONpE/IEIeHHE e€
TPy30H0ABEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTD. JHEPTHsl.

Mexanudeckas pabora. MOIIHOCTS.

[IpocTblie MexaHU3MBI: phIuar, OJI0K, HAKJIOHHAs TII0CKOCTh. [IpaBuiio paBHoBecus poiuara. [Ipumenenue
MpaBuJia paBHOBECHUS pblyara K 0110Ky. «3o50T1oe npaBuio» mexanuku. KI1/] mpocThix MexaHU3MOB.

HpOCTbIe MCXaHHU3MBI B 6LITy U TCXHHUKCE.

Mexanuyeckas sueprusi. Kunernueckas v noreHuuanbHas sueprus. [Ipespaiiienue ogqHoro Buaa
MEXaHMYECKOI 3HEePTUu B APYroi. 3aKOH COXpaHEHUsI YHEPTUH B MEXaHUKE.

JdeMoHcTpanum.
1. TIpumepsl NPOCTBHIX MEXAHU3MOB.
JlabGopaTopHble paGoThI U ONBITHI.
1. Onpenenenrie pabOTHI CHIIBI TPEHUS TPYU PABHOMEPHOM JIBIYKECHHUH TeJla 10 TOPU3OHTATBHOM
MOBEPXHOCTH.
2. VccnenoBaHue yCIOBUI paBHOBECHS phlUara.

3. Nsmepenune KII/] HakJIIOHHO# TUIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKOI SHEPIUH.

8-i KJj1acc
Paszneu 6. TemioBblie sIBJCHUS.

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TeOpUH CTpOEHUs BellecTBa. Macca u pa3mepbl
aTOMOB M MOJIEKYJI. OTBITHI, OATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETHYECKON TEOPHH.

Monenu TBEpAOTO, )KUIKOIO U Ta3000pa3HOTo cOCcTOsIHUM BenlecTBa. Kpucraminueckue u amopQHsie Tena.
OOBbsicHeHHEe CBOMCTB ra3oB, XKHJIKOCTEH U TBEP/BIX T HA OCHOBE MOJIOKEHUH MOJIEKYISPHO-
KHHETHYECKOM TCOpHHU. CMauuBaHue u KallWJUIAPHBIC SIBJICHUA. Temmnosoe PaCIIMpCHUC U CIKATHUC.

Temneparypa. CBs3b TEMIIEpATyPbl CO CKOPOCTHIO TEILUIOBOTO JABUKEHHUS YacTUll. BHyTpeHHssI SHEprusl.
CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTHH: TEIJIoNepeiaya U CoBeplieHne padoTel. Buibl Teronepenayn:
TETJIONPOBOIHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonngectBo TernoTsl. Y aenbHast TEINIOEMKOCTH BelllecTBa. TernooOMeH U TEeMI0BOEe paBHOBECHE.
VYpaBHeHnue TerioBoro 6ananca. [lnaBnenne u oTBepAeBaHNEe KPUCTAIIIMYECKUX BEUIECTB. Y JAeNbHas
TeruioTa riasnenusd. [lapoobpazoBanue u konaencanus. Mcnapenune. Kunenue. Y nenpHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT aTMOC(EPHOTro JTaBICHHUS.

BuiaxxHocTh BO3yXa.

DHeprus TOIMBa. Y IeJIbHAas TEMI0Ta CrOPaHHUs.



[Mpuanme! padoTts! TermnoBbix aeurareneii KI1/1 rermnoBoro asurarens. TenioBeie IBUTATENN U 3aIUTA
OKpYKalOIIe Cpeibl.

3aKkoH COXpaHCHUA U NIPEBPAICHUA SHEPIUHU B TCIIOBBIX IIPOLECCax.

JdemoHcTpauuu.

CoNoO~wWNE

Habmoienne 6poyHOBCKOTO JIBHIKEHUSI.

Ha6monenue quddysun.

HaGmoienne SBICHUI CMAaYMBAHWS M KATMJUISIPHBIX SBICHUH.

HaOnroeHue TerioBoro pacumpeHust Tel.

W3meHeHue naBiieHus ra3a Ipyu U3MEHEHUH 00bEMA U HarpeBaHUU WIIH OXJIAKICHUU.
[IpaBuia u3MepeHus: TeMIIepaTyphl.

Bunael renonepenauu.

OxJaKACHUE TIPU COBEPIICHUN PAOOTHI.

. HarpeBanwue npu coBeprieHnn paboThl BHSITHUMHE CHJIAMH.

10 CpaBHeHME TEMI0EMKOCTEH pa3InyHbIX BEUIECTB.
11.HaOmroneuue kuneHus.

12.HaGnroaeHue mocTosHCTBA TEMIIEpaTyphl MIPH IIABJICHHUH.
13.Mojenu TEeIUIOBEIX BATATENEH.

JlaGopaTopHble paGoThI U ONBITHI.

agrONE

8.
9.

OmnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPHUTSKCHHUS.

OnpIThI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

OnpIThI 10 HAOJIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBIeHNs BO3AyXa B OaJUIOHE HINPHIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJIEHUS BO3yXa OT €ro 00bEMa U HarpeBaHus WK
OXJIAXKICHMUS.

[IpoBepka runoTe3bl IMHEHHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUUECKOMN
TpyOKe OT TeMIepaTyphl.

. HaGmonenne naMeHeHns BHyTpeHHEN SHEPruy Teja B pe3ysbTaTe TeIulonepeiad u padoThl

BHCIIHUX CHUIJI.

HccnegoBaHue sABIeHUS TEIIO0OMEHA pu CMCIIMBaHUU XOJIOJHOM U FOpr‘-ICfI BO/JIBI.
OHpGHGJ’IeHI/Ie KOJIMYCCTBA TCIJIOTHI, TOJIYYEHHOT'O BO)IOI\/'I npu TEIJI000MEHE C HarpeTbIM
MCTAJUNIMYCCKUM HUINHIPOM.

10.Omnpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.
11.MccnenoBanue mporiecca UCIapeHus.
12.0mnpeneneHue OTHOCUTEIHLHON BIAYKHOCTH BO3IyXa.
13.0Onpenenenue yaenbHON TEMIOTHI MIABTICHUS JIb/A.

Pazgen 7. DiaekTpuyeckue  MATHUTHBIE SIBJICHHS.

Onektpusanus Tei. J[Ba poaa JIeKTpHUECKUX 3apsiioB. B3anMoaencTBre 3apshkeHHBIX Tel. 3akoH KynoHa
(3aBHCHMOCTB CHJIBI B3aUMOICHCTBHS 3apPSHKEHHBIX TEJT OT BETMYMHBI 3aPSI0B U PACCTOSHHS MEXKTY
TEJIaMu).

Onektpudeckoe nose. HanpsmkEHHOCTD AIIeKTPUUECKOro mosist. [IpuHIMIT CyNeprno3uiuy 3JIeKTPHYECKUX
noJjie (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DiIeMeHTapHbIl anekTpudeckuil 3apsia. Ctpoenue aroma. [IpoBogHukn
U AUDJIEKTPUKHU. 3aKOH COXPAaHEHUS DJIEKTPUIECKOro 3apsja.



DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. VICTOYHUKH MOCTOSSHHOTO TOKA.
JIeWCTBHUS 3JCKTPUIECKOTO TOKa (TEIUIOBOE, XUMHUECKOE, MATHUTHOE). DIEKTPHUECKUI TOK B JKUIAKOCTIX U
rasax.

Onextpuueckas 1nenb. Cuia Toka. DnekTpuyeckoe HanpspkeHrne. ConpoTUBIIEHUE IPOBOIHUKA. Y IETIBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH OMa Juist yyacTka uemnu. [locnenoBaTenbHoe U napauienbHOE COeTMHEHNUE
IIPOBOJHUKOB.

PaboTa 1 MOLTHOCTB 3IEKTPUUECKOro ToKa. 3akoH Jxoynsi—JIeHna. DnekTpruueckue nenu u noTpeduTenu
JIEKTpUUECKOl SHepruu B ObITy. KopoTkoe 3aMbikaHue.

ITocTossHBIC MaruuThl. B3anMoaeicTBHE MOCTOSHHBIX MarHUTOB. Maruutaoe mojie. MarauTHOE MoJIe
3eMJIM U ero 3Ha4YeHHe I )KU3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE MoJIe 3JIEKTPUUYECKOro TOKA.
[IpumeHneHne 3JIEKTPOMarHuToB B TEXHUKE. J[efiCTBHE MAarHUTHOTO IOJIS HA IIPOBOJIHUK C TOKOM.
DNeKTpoABUTaTEelb IOCTOSTHHOTO TOKA. Vcnoib30BaHuE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOUCTBAX U
Ha TPAHCIOPTE.

Omnertel @apanes. SAABnenue snexTpoMaruuTHor nHAYKIWU. [IpaBumno Jlenna. Dnexkrporeneparop. CriocoOs
MOJTyYEHUS NEKTPUIECKOM SHEPTUHU. DIEKTPOCTAHIIUY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUH.

JdeMoHcTpanum.

DnekTpu3anus Teil.

JIBa pojia »JIeKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBHE IEKTPOCKOIIA.

DneKTpocTaTHuecKas HHIYKITHS.

3aK0H COXpaHEHUS JIEKTPUICCKHUX 3aPsI0B.

[TpOBOAHUKY M TUINEKTPUKH.

MoenpoBaHue CHIIOBBIX JIMHUHN AJIEKTPUIECKOTO TOJIS.
HcTouyHMKH TOCTOSSHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

10.OnexkTpudeckuii TOK B )KUAKOCTH.

11.T'a30BHIi1 pa3psa.

12.M3mepeHne CUITbI TOKa aMIIEPMETPOM.

13.M3mepeHne 3JIeKTPUIECKOT0 HAMPSHKEHUS BOJTBTMETPOM.
14.PeocTtaT u Mara3uH COMPOTUBICHHA.

15.B3aumMoieiicTBHE TOCTOSTHHBIX MarHUTOB.

16.MopaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs MOII0COB MarHUTA.
17.MopenupoBaHre MarHATHBIX TOJICH TTOCTOSIHHBIX MarHUTOB.
18.0mbIT Opcrena.

19.MarnuTHOE T0JIe TOKA. DJIEKTPOMAarHuT.

20./leficTBME MarHUTHOTO TOJISI HA TPOBOJHHUK C TOKOM.
21.97eKTpoABUTATENb IIOCTOSTHHOTO TOKA.

22 ViccnenoBaHue sSIBIEHUS dJIEKTPOMArHUTHON WHAYKIIHUH.
23.0mbITer Dapases.

24.3aBUCUMOCTH HAMPaBJICHUS] MHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOZHUKHOBEHUSI.
25.07eKTporeHepaTop MOCTOSTHHOTO TOKa.

©CoNok~wWNE

JlabGopaTopHblie padoThI M ONBITHI.

1. OmbITh IO HAOIIOACHUIO AIEKTPU3AIMH TET HHIYKIIUEH U IPH COMPUKOCHOBEHHH.
2. WccnenoBanue NEHCTBHS IEKTPHUECKOTO OIS HA IPOBOTHUKH H JIUAJICKTPUKH.
3. COopka u mpoBepKa padOTHI MEKTPUUECKOH IIETNH MOCTOSHHOTO TOKA.
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W3mepeHue u peryaupoBaHue CHITbI TOKA.

M3mepenne u perynmpoBaHne HapsHKSHUS.

6. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILETO Yepe3 Pe3rcTop, OT CONPOTUBIICHHS PE3UCTOpa
Y HalpsDKEHUs Ha pE3UCTOpe.

7. OmBITHI, AEMOHCTPUPYIONIUE 3aBUCUMOCTD AJIEKTPUYECKOTO COMTPOTHBIICHHS IPOBOIHUKA OT €T0
JUTIHBI, TUTOIIa TN TTOTIEPEYHOT0 CEYCHUS M MaTepHana.

8. IlpoBepka npaBuiia CIOKEHHUS HAPSHKCHUN TP MOCIIEA0BATEIHOM COSAMHEHUH JIBYX
PE3HUCTOPOB.

9. IlpoBepka npaBuiia IjIsi CUIBI TOKA P MApaJUIETbHOM COSIUHEHUH PE3UCTOPOB.

10.Onpenenenne paboThI AIEKTPUIECKOTO TOKA, HAYIIETO YePe3 PE3UCTOP.

11.0Onpenenenue MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha pE3UCTOPE.

12.WccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JaMIIOUKy, OT HalpsDKEHHs Ha HEll.

13.0Onpenenenue KII/1 narpeBarens.

14 VccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI TOCTOSTHHBIX MarHUTOB.

15.M3y4yeHnne MarauTHOTO TOJIS IIOCTOSTHHBIX MArHUTOB MIPU UX 00BETMHEHUN U Pa3IeiICHHH.

16.MccnenoBanue AEHCTBUS 3JIEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.0n0bITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBHUS KaTYIIKH C TOKOM M MarHUTa OT
CHJIBI TOKA Y HAIlPaBJICHUS TOKA B KaTYyILKE.

18.U3yuenue neiicTBUS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19.KoHcTpynpoBanue u u3y4eHue paboThl HIIEKTPOIBUTATEIIS.

20.13mepenne KIIJ{ anekTpoaBuraTebHONW yCTaHOBKH.

21.0OnbITHI 110 UCCIIEIOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHAYKIMN: UCCIIE0OBAaHHE H3MEHEHHUI

3HA4YCHHUS U HANIPABICHHUS WHAYKIIMOHHOTO TOKA.

o
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9-i1 kJ1acce
Pa3nea 8. Mexannuyeckue siBJICHUS.
MexaHqucxoe JABHUKCHHUC. MaTepI/IaJ'II)HaSI TOYKaA. CI/ICTeMa OTC‘IéTa. OTHOCI/ITeJ'II:HOCTI) MEXAHHNUYCCKOT' O
nBHKeHUsA. PaBHOMEpHOE NpAMOIIMHENHOE ABHKeHUE. HepaBHOMEPHOE IPAMOIMHENHOE IBUKEHHUE.
Cpeanm U MTTHOBCHHAas CKOpOCTB TC1a HpI/I HepaBHOMepHOM JIBUXXCHUM.

Yckopenue. PaBHoyckopeHHOE NpsMoInHeiHOe nBmkeHne. CBoboHoe nagenue. OnbIThl [amues.

PaBHOMepHOE N1BHkKEHUE O OKpYyKHOCTH. [leprnon u yacrora oOpamenus. JInneitHas u yrioBas CKOpOCTH.
[lenTpOocTpeMuTENbHOE YyCKOPEHHE.

[IepBeiit 3ak0oH HeroTona. Bropoii 3akoH Herotona. Tpernii 3akon HeroToHa. [IpuHIun cynepno3unuum cul.

Cwuita ynpyroctu. 3akoH ['yka. Cunna TpeHus: CHila TPEHHS CKOJIbKEHUS, CHJIa TPEHUS ITOKOS, IPYTHE BUIbI
TpEeHUs.

Cuia TsDKeCTH U 3aKOH BCEMHUPHOI'O TATOTCHUA. yCKOpeHI/IC CBO60)IH01"0 nmaacHUA. JIBI/I)KeHI/Ie IJIaHET
BOKpYT COJ'IHL[EL HepBa;I KOCMHUYCCKasA CKOPOCTh. HesecomocTs u NEpCrpys3Ku.

PaBHOBecue marepuanbHOl TOUKU. AOGCOMIOTHO TBEPI0E Ten0. PaBHOBECHE TBEPAOTO TENa C 3aKPEIIIEHHON
OChI0 BpanieHus. MoMeHT cuitbl. LleHTp TsxecTH.

Nmnynse Tena. M3menenne ummyiasca. UMmynbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbca. PeakTuBHOE
JBHKCHUE.



Mexanunueckas paboTa 1 MOUTHOCTh. PaboTa cuit TSKECTH, yIpyrocTH, TpeHus. CBsA3b SHEPTUU U paboThI.
IToTeHunanpHas SHEPIUs TeNa, NOJHATOTO HAJ NOBEPXHOCTHIO 3eMiu. [loTeHIIMaIbHAs SHEPIUS CKATOU
npyxuHsl. Kunernueckast aHeprus. Teopema 0 KWHETHYECKON SHEPIHH. 3aKOH COXPAaHEHUS] MEXaHUYECKON
SHEPIruu.

JdemoHcTpauuu.

1. HabGmroneHne MexaHMYECKOTrO ABMIKEHHS T€la OTHOCUTENIBHO Pa3HbIX TEJl OTCYETA.

2. CpaBHeHHE ITyTed U TPAeKTOPHUIl IBUKEHHUS OJJHOTO M TOTO XK€ TeJIa OTHOCUTEIILHO Pa3HbIX Tell
OTCYETA.

3. M3mepeHne CKOpPOCTU M YCKOPEHHS MPSIMOIMHEHHOTO IBUXKECHHUS.

4. VlccnenoBaHue MPU3HAKOB PaBHOYCKOPEHHOT'O JBU)KEHUS.

5. Habmionenue ABMKEHHS Tea IO OKPY>KHOCTH.

6. HalGmroneHne MexaHMUECKUX ABJICHUN, MPOUCXOASIIUX B cucTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHTEIIBHO KaOMHeTa (U3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MacChl Tela U AeHCTBYIOIEH Ha HErO CUJIBIL.

8. HabGmonenne paBeHCTBA CHIT ITPH B3aUMOJICHCTBHH Tell.

9. M3meHeHue Beca Teja MPU YCKOPEHHOM JIBUKEHUU.

10.Ilepenaua umMITysibCa MPH B3aMMOACHCTBUH TEL.

11.IIpeoOpa3oBanus SHEPTUU NPU B3aUMOACHCTBUM TeEIL.

12.CoxpaHeHune UMITyJIbca IIPH HEYTIPYTOM B3aUMOJICHCTBUH.

13.CoxpaHeHue uMItyJibca pu adCONMIOTHO YIPYTOM B3aUMO/ICHCTBHH.

14.HaGnroneHre peakTUBHOTO JIBHYKEHUSI.

15.CoxpaHeHne MeXxaHUYECKON IHEPTUU MPU CBOOOAHOM MaJCHUU.

16.CoxpaneHne MEXaHUYECKOW YHEPTUH TPH IBUKCHUH TeJa MOl ACHCTBUEM Py KUHB.

JlabopaTopHbie paGoThI U ONBITHI.

1. KoHcTpyrpoBaHue TpakTa AJisl pa3roHa M JaJlbHEHIIero paBHOMEPHOT0 JBM)KEHUS IIapUKa WK
TEJICKKH.

2. OrmpeneneHue cpeHe CKOPOCTH CKOJIbKEHUs OpyCKa WK ABMXKEHMS LIapUKa 110 HAKIIOHHOM

TUTOCKOCTH.

Omnpenenenre yCKOpeHUs Teja MpU paBHOYCKOPEHHOM JBMKEHHH 110 HAKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH TIPU paBHOYCKOPEHHOM JIBUKEHUU 0€3 HadalbHOM

CKOpOCTH.

[IpoBepka rHIOTE3BI: €CITU MPU PAaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaIbHOW CKOPOCTH MyTH

OTHOCATCS KaK PsiJl HEUETHBIX YHCEII, TO COOTBETCTBYIOLINE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI CKOBXEHHS OT CHITBI HOPMAJIBHOTO JIABIICHHUS.

Onpenenenne k03 puiineHTa TpeHUs CKOIBKEHHS.

Omnpenenenne KECTKOCTU MPYKHUHBI.

Omnpenenenne pabOThI CHIIBI TPEHUS TP PABHOMEPHOM JIBUKEHUH TeJia [0 TOPU30HTAIbHON

TIOBEPXHOCTH.

10.0npenenennie paboThl CHIIBI YIPYTOCTH IPU MOABEME IPy3a C UCHOIH30BAHUEM HETIOIBUKHOTO U
IIOABMKHOTO OJIOKOB.

11.M3y4enue 3aKoHa COXpaHEHUS YHEPTUU.

~ow
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Paznen 9. MexaHuuyeckue KOJIeOAHUA U BOJIHbDI.

KonebartenbHoe aBmxenne. OCHOBHbIE XapaKTEpUCTUKU KOleOaHUil: Meproi, 4acToTa, aMIUIUTYa.
MaremMaTHuecKuil 1 Mpy>KUHHBIA MasTHUKU. [IpeBpatienne sHepruu npu Kojae0aTeaIbHOM JABHKEHHH.



3aryxatomue Konebanus. Beinyxaennsie konebanus. Pesonanc. Mexannueckue BoHbl. CBOIMCTBa
MEXAaHUYECKUX BOJH. [IpononbHbIe ¥ Tonepedynsle BOJIHBL. [JIMHA BOJIHBI U CKOPOCTH €€ paCIpOCTPaHEHUS.
Mexanudeckre BOJIHBI B TBEPIIOM TeEJIE, CEHCMUUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicOoTa TOHa. OTpaxkenue 3Byka. H(ppa3ByK U yIbTpa3ByK.
JeMoHcTpanum.

Habntonenue xonebanuil Ten noJ1 AeHCTBUEM CHIIBI TSXKECTH M CUIIBI YIPYTOCTH.
Habnronenune xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaGntoneHune BbIHYKAECHHBIX KOJeOaHUI U pe3oHaHca.

PacnipocTpaHeH#e npo10IbHBIX U TIONEPEYHBIX BOJIH (Ha MOJICIN).

HaGntoneHne 3aBUCMMOCTH BBICOTBI 3ByKa OT YacCTOTHI.

AKyCTHYECKUI PE30HAHC.

I e

JlabGopaTopHble paGoThI U ONBITHI.

Onpenenenre 4acToThl ¥ Mepruoia KoiaeOaHui MaTeMaTHYeCKOro MasiTHUKA.

Omnpezenenue 4acTOThI U epHoa KoineOaHUH IPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH IIepUoa KojJeOaHui OIBEHIEHHOI'O K HUTH TPpy3a OT JAJUHbI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHOa KoieOaHUH py>KHHHOIO MasiTHUKA OT Macchl Irpys3a.
[IpoBepka HE3aBUCHMOCTH Iepuoia KosuebaHuil rpy3a, MOABEIIEHHOIO K HUTH, OT Macchl Ipy3a.
OnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb I1€PHO0/1a KOJICOaHUH NPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTU NPy KUHBI.

7. V3MepeHue yCKOpeHUs: CBOOOJHOIO MaIeHHs.

ook wdE

Pa3gen 10. DyieKTpoMarHuTHOE 10J€e M 3JIEKTPOMATHUTHbIE BOJHBI.

DNeKTpOMarHuTHOE MoJje. DIeKTPOMarHUTHbIE BOJHBI. CBOWCTBA AJIEKTPOMAarHUTHBIX BoJH. [1lkana
JJIEKTPOMArHUTHBIX BOJIH. MCIIONBb30BaHNE 31IEKTPOMATHUTHBIX BOJIH JUIs1 COTOBOM CBSI3H.

OnexTpoMarauTHas npupona ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.
JdeMoHcTpanum.

1. CaoiicTBa 371€KTPOMarHUTHBIX BOJIH.
2. BomHoBEBIE CBOWCTBA CBETA.

JlaGoparopHbie padoThI M ONBITHI.
1. V3ydeHue CBOWCTB MIEKTPOMArHUTHBIX BOJIH C TIOMOIIBEI0 MOOWMIIEHOTO TelieoHa.
Paznea 11. CBeToBbI€e AIBJICHNS.

JlyueBas monens cBera. Mctounuku ceera. [IpsMonnHelinoe pacipocTpaHeHue cBeta. 3atMeHus CoiHia u
JIynsl. Otpaxenue cBeta. Ilnockoe 3epkano. 3aKkoH OTpaKEHUs CBETA.

ITpenomnenue cera. 3akoH mpenoMieHus ceera. IlonHoe BHyTpeHHee oTpakeHue cBeTa. Mcnonb3oBanue
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xon myueit B mun3ze. OnTryeckas cucteMa (oroarnmapara, MUKpOCKOIIa U TeJleckorna. [ 1a3 kak
ONITUYECKAs CUCTEMA. bIN30pyKOCTh U JaIBHO30PKOCTb.



Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. CriojkeHue crieKTpaibHBIX 1BETOB. Jucnepcus
CBeTa.

JdemoHcTpauuu.

[IpsimonuHeitHOE pacpocTpaHeHHE CBETA.

OTtpaxxkeHue cBeTa.

[Tonyuenue n3o0paxeHuii B I0CKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTUYECKUN CBETOBOI.

Xox myuelt B cOOMparolLel JIMH3E.

XoJ ydeil B pacCcerBaroleu JIMH3E.

[Tonyuenue n3o0pakeHuit ¢ MOMOIIBIO JHH3.

[Tpunnun neiicTBus goroanmnapara, MUKPOCKOIA U TEIECKOIIA.
10.Mopensb rnasa.

11.PasnoxeHue 6e0ro cBeTa B CIIEKTP.

12 Tlomyuyenne 6€70T0 CBETA MPHU CIIOKEHUH CBETA Pa3HBIX IIBETOB.

CoNoA~WNE

JlaGopaTopHbie padoThI M ONBITHI.

1. MccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHHUs CBETOBOTO Jy4a OT yIJia MajeHHUs.

N3yuenue xapakTepuUCTUK N300paKeHHS TIPEIMETA B INIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIICHUS CBETOBOTO Jy4a OT yIJia MaJeHus Ha TPaHulLIe
«BO3yX—CTEKJIIO.

[Tonydenue n300paxxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JIMH3BI.

Omnpenenenue POKYCHOTO PACCTOSIHUSL M ONTHYECKOM CHIIBI COOMpAIOIEeH JIMH3HI.

OnBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OMBITHI TI0 BOCOIPUATHIO 1[BETA MPEAMETOB MPU UX HAOIIOJACHUH Yepe3 IBETOBbIC (DUIBTPHI.
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No ok

Paznea 12. KBaHTOBBIC SIBJICHUS.

OmnbiThl Pesepdopna u munanerapHast Mosiens atoMa. Mojiens atoma bopa. Viciyckanue 1 norsioiieHue cBeta
atomMoM. KBaHThI. JInHEHUYaThIE CIIEKTPBI.

PannoaktuBHOCTE. Anbda, 6eTa- u ramma-uzinyueHus. CTpoeHue aroMHoro sapa. HykinonHas moaens
aToMHOrO sapa. M3oronel. PannoaktusHbie npeBpaunienus. Ilepuon nmonypacnana aToOMHBIX sep.

S nepHblie peakiiu. 3aKOHBI COXPaHEHUS 3apsSI0BOTO U MAaCCOBOTO YMCEI. DHEPIUS CBSI3H aTOMHBIX SIJIEP.
CBs3b Macchl U sHepruu. Peakuuu cuntesa u nenenus saep. Mcrounuku sneprun ConHia v 3BE€37.

SAnepnas sHepreruka. JleiicTBUs pagOaKTUBHBIX U3JIyY€HNUI Ha )KUBBIE OPTaHU3MBI.
JdeMoHcTpanum.

CHeKTpI)I HU3TYYCHUSA U IMOTJTIOMICHUS.

CrexTpsl pa3nTuyHbIX T'a30B.

CnekTtp Bomopoaa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaboTta cuéTunka HOHU3UPYIOMNUX U3TYICHHM.

Perucrpanus usiry4eHus IpupOAHBIX MUHEPAJIOB U ITPOLYKTOB.

ok wdE

JlabopaTopHble paGoThI U ONBITHI.



1. HaGnropeHue CIUIONTHBIX U TUHEHYATBIX CIIEKTPOB U3ITyUCHUSI.
2. WccnenoBanue TPEKOB: U3MEPEHNE SHEPTUHU YACTHIIBI IT0 TOPMO3HOMY TIyTH (110 hoTorpadusim).
3. M3mepeHue paauoakTUBHOTO (hoHA.

IToBTOpHTE/IBLHO-00001IIAKOIINIT MOAYJIb.

[ToBTOpUTENBEHO-0000IIAIONINI MOTYJIb TIPEAHA3HAYEH JJISi CHCTEMATU3aluU 1 00001IeHNS TPEMETHOTO
COZIep’KaHMUs U OTIbITA IEATEIBHOCTH, IPUOOPETEHHOTO IPH N3YYCHNH BCEro Kypca (PU3HKH, a TaKKe JUIs
MOJITOTOBKH K OCHOBHOMY I'OCYJIJapCTBEHHOMY SK3aMeHY 1O (PU3HKE I 00yHaromuXcsl, BBIOPABIIUX 3TOT
Y4COHBIN TTPEAMET.

HpI/I HN3YUYCHUHN JAHHOTI'O MOAYJIA PCAIU3YIOTCA U CUCTCMATU3UPYIOTCA BUbI ACATCIILHOCTH, HA OCHOBC
KOTOPBIX obecneynBaeTcs JOCTHIXKCHUE IPEAMETHBIX U METAIIPEAMETHEIX INIAaHUPYEMBIX PE3YyJIbTaTOB
O6y‘-I€HI/ISI, q)opMpreTcsI €CTCCTBCHHOHAY4YHAasl TPaMOTHOCTb. OCBOCHHUEC HAYYHBIX METOA0B UCCICIOBAHUA
SIBJICHHUI npupoAbl 1 TEXHUKH, OBJIAJCHUC YMCHUAMU 00BACHATH (1)I/ISI/I‘IGCKI/IC SABJICHUA, ITIPUMCHSAA

IMMOJIYUYCHHBIC 3HaHUs, pCIIAaTh 3aJla4i, B TOM YHUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJIBHBIC.

[IpyHIMIIAATBEHO AESATENBHOCTHBIN XapaKTep JaHHOTO Pa3eNa peaau3yeTcs 3a CYET TOro, 4To
o0yyaroIuecst BHIIOIHSIOT 3aJaHusl, B KOTOPbIX UM IIpelaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBIICHITH (PU3UUECKHE SBICHUS B OKPYKArOIIeH
MPUPOJAE U TOBCEITHEBHOM KU3HU;

HCIOJIb30BAaTh HAYYHBIC MCTOAbI UCCIICAOBAHUA (I)I/I?»I/I‘ICCKI/IX SIBJICHUM, B TOM YMCIIC JJIs IIPOBCPKU I'MIIOTE3
M IIOJIYYCHHUS TCOPECTUUYCCKUX BBIBOJIOB,

OOBACHATH HAay4YHBIC OCHOBBI Hanboee BaKHBIX I[OCTI/DKCHI/Iﬁ COBPEMCHHBIX TGXHOJ’IOFHﬁ, Harpumep,

MPAKTUYCCKOI'0 UCITOJIB30BAHUA PA3JIMIHBIX HCTOYHUKOB SHEPIHHU HAa OCHOBC 3aKOHaA ITPEBPAIICHUA U
COXpaHCHUA BCEX U3BCCTHBIX BUAOB DHCPIUH.

Il1anupyembie pe3yjabTAaThl OCBOCHHE IPEeIMeTa

JINYHOCTHBIE PE3YIabTaTbI

B pesynbrare n3zyuenus GU3MKU Ha yPOBHE OCHOBHOTO 00111ero o0pa3oBaHus y oOydaroerocst Oyayr
c(hOpMHUPOBAHBI CIICAYIOIINE TUIYHOCTHBIC PE3YJIHTATHI B YACTH:

1) naTPpHOTHYECKOTO BOCTIUTAHUSI:

e TMPOSIBJICHHE UHTEpECA K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (pr3nueckol HayKu,
e IICHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB,;

2) rpaKAaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA
e TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYXJI€HHH OOIIECTBEHHO 3HAUUMBIX M THUYECKUX
po0JieM, CBS3aHHBIX C IPAKTHUECKUM IPUMEHEHUEM JOCTUKEHUH PU3UKY;

e OCO3HAHHUC BA)KHOCTU MOPAJIBbHO-3THUYCCKUX ITPUHIIUIIOB B JCATCIBHOCTU y‘-IéHOI‘O;

3) 3CTeTHYeCKOr0 BOCIIHTAHUS



e BOCHPUATHE ICTETUYECKUX KauecTB (pU3MUECKON HAYKU: €€ TapMOHUYHOTO IIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'0 MO3HAHMSI '

e OCO3HaHHUE LIEHHOCTH (PU3MUECKON HAyKHU KaK MOIHOI'O HHCTPYMEHTA [TO3HAHUS MUPA, OCHOBBI
pPa3BUTHUSA TEXHOJOTUH, BAXKHEUILIEH COCTABIIAIOIIEH KYJIBTYPBI;
e pa3BUTHE HAyYHOH JIFOOO3HATENBHOCTH, HHTEPECA K UCCIIE0BATEIbCKOM 1eATEIbHOCTH,

5) (l)OpMHpOBaHI/Iﬂ KYJbTYPHLI 310POBbSI U SIMOIIMOHAJIILHOTO ﬁnarononyqnﬂ:

e 0CO3HAHHUE LICHHOCTU 0€30M1acHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHPE,
B2)XHOCTH IIPaBUJI O€30MaCHOTO TIOBEJICHHS HA TPAHCIIOPTE, HA JIOPOTaxX, C AEKTPHUECKUM H
TEIUIOBBIM 000PYI0BaHUEM B JOMAIIIHUX YCIOBHUSX;

e c(hOpMUPOBAHHOCTh HAaBbIKA PE(IICKCUH, IPU3HAHNE CBOECTO MpaBa Ha OUTMOKY M TAKOTO JKe IpaBa
y JPYTOro 4elioBeKa,;

6) TPy10BOT0 BOCIIMTAHUSI

e AKTHBHOC y4acTHE B PEIICHHH MPAKTHUYCCKHX 3a71a4 (B paMKax CeMbH, 00pa30BaTe/IbHON
OpraHM3aluy, TOpoJia, Kpasi) TEXHOJIOTMYECKOM U COMAIIbLHON HAIIPABICHHOCTH, TPEOYIOIIHX B
TOM 4uclie U GU3NYECKUX 3HAHUI,

e HHTEPEC K MPAKTHUECKOMY H3yUYCHHIO MPO(ECCHiA, CBI3aHHBIX C (PU3UKOI;

7) 3K0JIOrHY€eCKOro BOCIIUTAHMSA:

e OpHEHTAlMs Ha IpUMEHEeHUEe GU3NYECKUX 3HAHUM [Tl pelIeHns 3a/1a4 B 00JIaCTH OKpY KaroIen
Cpenbl, INITAHUPOBAHUS IIOCTYIIKOB U OLIEHKHU MX BO3MOXHBIX ITOCJIEACTBUM I OKPYIKAIOIIEH
cpenst,

e OCO3HaHHE IM00AJIBHOTO XapaKTepa HIKOJOTHUECKUX MTPOOJIeM U IyTel UX pelieHus,

8) aJanTanu K H3MECHAIOIUMCH YCJI0BUAM COIMAIbLHOM 1 ﬂpHpO}IHOﬁ cpeabl:

e TOTPEOHOCTH BO B3aMMOICHCTBHUH MPHU BBHITTOJIHEHUH HCCIICIOBAHUN U TPOEKTOB (PHU3HUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSAM APYTHX;

e TIOBBIIICHHE YPOBHS CBOEH KOMITIETEHTHOCTH Yepe3 MPAKTUUECKYIO e TEIHbHOCTD,

e TOTPeOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHMIA, B TOM YHcIie (OPMYIUPOBATH UJIEH, TIOHSATHS,
TUTIOTE3bI 0 (PU3NYECKUX 00BEKTaX U SBIICHUSIX;

e 0cCoO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (DU3HKH,

e TUIAHUPOBAHHME CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PM3MUECKUX 3HAHUMH;

e CTpPEMIJICHHE aHAIU3UPOBATH U BBIBISATH B3AMMOCBSI3H MPUPOBI, OOIIECTBA U IKOHOMUKH, B TOM
YUCJIE C UCTIOIB30BaHNEM (PU3UYECKUX 3HAHUN;

e OILIEHKA CBOUX JICHCTBUI C y4ETOM BIMSHUS HA OKPYKAIOIIYIO CPELy, BOSMOXKHBIX TI100ATBHBIX
MOCJIEICTBUM.

MerTanpeaMeTHbie pe3yJabTaThI

B pesynbrare ocBoeHMS TporpaMmbl 1o GU3UKE Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus y
oOyuatorerocst OyayT c)OpMUPOBAHBI MeTaNPeIMeTHbIE Pe3yJIbTaThl, BKIIIOYAOIINE TT03HABATEILHBIC
YHHUBEpCaIbHbIC YUeOHBIC ICHCTBHSI, KOMMYHUKATHBHBIC YHUBEpCAIbHBIC YUeOHBIC TCHCTBHS,
peryIsTUBHBIC YHUBEPCAIbHBIE yueOHbIE IeHCTBUS.



Ilo3naBaTebHBbIE YHHBePCAJIbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble JJoruuyeckue aeiicTBUA .

e BBISBIITH U XapaKTEPH30BaTh CYIIECTBEHHbBIC IPU3HAKU O0BEKTOB (SIBJICHUI);

e YCTaHABJIMBATh CYIIECTBECHHBIH MPU3HAK KJIACCU(HUKAIINU, OCHOBAHUS U1l 0000IIeHNS 1
CpaBHEHUS,

e BBIABIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B pacCCMaTpUBAaeMBbIX (DakTax, TaHHBIX U
HAOIIOICHUSAX, OTHOCAIINXCS K (DU3UUCCKUM SIBIICHUSIM,;

e BBIABIATH NPUYNHHO-CIIEJCTBEHHBIC CBSI3H MTPH U3YyYCHUH (PU3NUIECKUX SBICHUN U ITPOIIECCOB,
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JETYKTUBHBIX M HHAYKTUBHBIX YMO3AKIIOUYCHUH, BBIABUTATh
THITOTE3bI O B3aUMOCBS35X (PM3MUECKUX BEITHYHH,;

e CaMOCTOSITEJILHO BBIOMPATh CIIOCO0 pelIeHus yueOHoW (pr3nUuecKoil 3ajauu (CpaBHEHUE
HECKOJIBKUX BapUaHTOB PEUICHUs, BEIOOP Hanbosee MOAXOISIIEro ¢ yY€TOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBblIe ucciaenoBaTeabLCcKHe AeiiCTBHSA .

e HCIOJB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI NHCTPYMEHT MIO3HAHNUS;

e TPOBOJUTH IO CAMOCTOSITEIILHO COCTABIIEHHOMY IUIAHY OMBIT, HECIIOKHBINA (PU3NIECKHUNA
9KCHEPUMEHT, HEOOJIbIIOE UCCIIEJOBaHUE (PU3UUECKOTO SBICHHUS;

e OLIEHUBATh HA IPUMEHUMOCTD U JOCTOBEPHOCTHh MH(OPMALIHIO, TOITYYEHHYIO B XO/I€ UCCIIEI0BaHUs
WM DKCIIEPUMEHTA;

e CaMOCTOATENBHO (POPMYIHUPOBATH OOOOIIECHHS U BBIBOBI 110 PE3yIbTaTaM MPOBEIEHHOTO
HaOJII0ICHNUS, OIIbITA, UCCIIC0OBAHMS,

e TPOTHO3MPOBATH BO3MOXKHOE JaJbHEHIIEee pa3BUTHE (PUZNYECKUX ITPOLIECCOB, a TAKXKE BBIIBUTATh
HPENONI0KEeHUs 00 UX pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Padora ¢ unopmanmei:

e TPUMEHSTH PA3TUYHBIC METOIbI, THCTPYMEHTHI U 3aMPOCHI NPHU MTOUCKE U 0TOOpe HHGOPMAITIH WA
JAHHBIX C YYETOM MPEASIOKEHHOH yueOHo# Gu3ndeckoi 3a1auu;

e AHAJIM3UPOBATH, CUCTEMATHU3UPOBATHh U UHTEPIIPETUPOBATH MHPOPMAIIUIO PA3TUYHBIX BUIOB U
dbopM TpeacTaBieHuUs;

e CAMOCTOATEIBHO BHIOMPATh ONTUMAIbHYIO (POPMY Ipe/IcTaBICHNUs HHDOPMALIUU U
WLTIOCTPUPOBATH peliaeMble 3a7aud HECIIOKHBIMU CXeMaMHU, TuarpaMMaMi, HHOU TpaduKoi 1 X
KOMOHWHAIMSIMU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE el CTBUA:

B X0JIe 00CYXAeHHs y4eOHOTO MaTepualia, pe3yabTaToB Jab0paTOpHBIX pabOT U MPOEKTOB

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00OCYKIa€MOM TEMBbI U BHICKA3bIBATh MJICH, HAIICJICHHBIC Ha

peleHre 3a7a4u 1 NoJiepKaHue 0J1arokenareaIbHOCTH OOIIEHMS,

e COIIOCTaBJIATH CBOU CYXKIACHUA C CYXKIACHUAMHA JAPYIrUX YUaCTHHUKOB AMUajiora, O6H3py>KI/IBaTB
pa3inyre U CXOJCTBO TO3HIIHIA;

e BbIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX U TMCbMECHHBIX TEKCTax,

e MyOJMYHO MPECTABIATH PE3YJIbTAThI BBHIMIOJHEHHOTO (PU3UUECKOTO OMbITa (IKCIICPUMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

e TIOHMMATh M UCIOJIBH30BATH MPEUMYIIECTBA KOMAaHIHON U WHANBUIYATbHON pabOThI IPH peIICHUH
KOHKPETHOU (pU3n4ecKoit mpoOIeMbl;

e I[IpUHUMATH LCIN COBMECTHOU ACATCIIBHOCTH, OPTaHNU30BbIBATH HeﬁCTBHﬂ o eé IOCTUIKCHUIO.

pacipenensaTh poyid, 00Cy)aaTh MPOIECCHl M Pe3yJIbTaThl COBMECTHOM pabOTHI, 00001IaTh MHEHHS

HECKOJILKUX JIIOJIEH,



e BBINOJHATH CBOIO YacTh PabOTHI, JOCTUTast KAUECTBEHHOTO PE3YJIbTaTa M0 CBOEMY HAIPABICHUIO U
KOOPJIMHUPYS CBOM ACUCTBUSA C APYTMMH YJIEHAMHA KOMAH/IbI,

e OILIEHMBATH KAYECTBO CBOETO BKJIa/Ia B OOIINII MPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIILHO
c(hOpMyJIUPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUA.

PeryasiTuBHbIe YHUBepPCAJIbHbIE Y4eOHbI€ 1eCTBUSA
Camoopranmu3aumus:

e BBIABJIATH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIUIX, TPEOYIOMNX IS PELICHUS
(bu3nUecKux 3HaHUMH,;

e OPHCHTHPOBATHCS B PA3IMYHBIX IMOJX0/aX MPUHSITHS pellieHU (MHANBUIYaTbHOE, IIPHHSATHE
peLICHHs B TPYIIIE, IPUHATHE PEIICHUI IPYIIIOi);

e CaMOCTOATEIBHO COCTABIIATH AJTOPUTM peIieHus (pr3nuecKor 3aauu WiTH IJIaHa UCCIIeIOBaHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh IIpeJlaraeMble
BAPUAHTHI PEILICHUN;

e JleJIaTh BBIOODP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTE/JIEKT:

e J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYyalluy U MpEAJIararh IiaH €€ N3MEHEHUS,

e OOBSICHSITH MPUYHHBI JTOCTHKEHHS (HEIOCTHIKCHUS) Pe3yJIbTATOB JACATSIBHOCTH, IaBaTh OLCHKY
IpUOOPETEHHOMY OIBITY;

e BHOCHUTH KOPPEKTHUBBI B JICSTEIBHOCTh (B TOM YHCIIC B XO/] BBITOJIHECHUST (PU3HUECKOTO
VICCIIC/IOBAHMS MITH [IPOCKTA) HA OCHOBE HOBBIX 00CTOSTENHCTB, H3MEHHUBIINXCS CUTYALIHIA,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

e OLICHUBATH COOTBETCTBUE PE3YJIbTATA LICJIA U YCIOBHUSM,

e CTaBUTH ce0s1 HA MECTO JIPYrOro YeJIOBEKa B XOJI€ CIOpa UM AUCKYCCUU Ha Hay4HYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;

e TpU3HABATh CBOE MPaBO Ha OMIMOKY IPU pelieHnr GU3NIECKUX 33/1a4 WIN B YTBEPKICHUAX HA
Hay4HbIE TEMBI ¥ TAKOE K€ IIPaBO IAPYroro.

HpeI[MeTHI)Ie PE3YyabTaTbI

7-1 kiaace

K koHIly 00yueHus B 7 KJacce MpeMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0YYAIOIIUXCS YMEHUH!

e HCIIOJIB30BATh MOHATHUS: PU3UUCCKUE U XMMUYCCKHE SBJICHUS, HAOIOICHHE, SKCTICPUMEHT,
MOAECJIb, TUIIOTE3a, CIUHUILIBI (1)I/I3I/I'-IeCKI/IX BCJIMYMH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOSAHUA
BeliecTBa (TBEPI0E, KUAKOES, Ta3000pa3HOE), MEXaHHUYECKOE JIBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, PABHOACHCTBYIOMIAs crja, AedopmMarius
(ympyrasi, miacTudeckas), HeBECOMOCTh, COOOIIAIOIHECS COCYIbI;

e paznuuarh sBiacHus (auddy3us, TEIUIOBOE ABMKCHHE YaCTHI] BENIECTBA, PABHOMEPHOE JIBUKEHUE,
HEPaBHOMEPHOE JIBUKCHUE, MHEPIIUS, B3aUMOICHCTBUE TN, PABHOBECUE TBEPIBIX TEII C
3aKpEIUIEHHOM OChIO BpAILICHUS, ITepeaya JaBJICHNs TBEPbIMU TE€IIaMH, JKUIKOCTAMH U Ta3aMH,
aTMoc(epHOe JIaBJIeHUE, TIaBaHUE TEJI, IPEBPAICHNS MEXaHUIECKOW SHEPTHHU) MO OMMCAHUI0 HX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE;

e pacro3HaBaTh MPOSBICHUE U3yUYCHHBIX (PU3NUECKUX SIBICHUH B OKPY>KaIOLIeM MUPE, B TOM YHCIIE
bu3ryecKkue SIBICHHUS B TIPUPO/IC: IPUMEPHI IBUKEHHSI C Pa3IMIHBIMUA CKOPOCTSAMHE B )KUBOW U



HEKUBOM MpHUPOJE, NeCTBUE CUIIBI TPEHHS B IPUPO/JIE U TEXHUKE, BIUSHHE aTMOC(HEPHOTO
JaBJICHUSI HA KUBOM OpraHU3M, IIaBaHUE PbIO, phlYaru B TeJe YelloBeKa, IIPU 3TOM MEPEBOIUTh
NPaKTHYECKYIO 3a/1a4y B y4eOHYIO, BBIICISATh CYIIECTBEHHBIC CBOMCTBA (MIPHU3HAKU) (HU3NIECKUX
SIBJICHUU,

e ONKCHIBATh N3YYECHHBIC CBOMCTBA TN U (PU3UUECKHUE SIBICHUS, UCTIOIb3Ys (PU3NUIECKHE BEITUYHHBI
(macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHIa
YIPYTOCTH, CHJIA TSDKECTH, BEC Tella, CHJla TPEHHUsl, AaBjieHue (TBEPIOro Tema, )KUAKOCTH, ra3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHU4YecKas paboTa, MOIIHOCTb, IJICYO CHUJIbI, MOMEHT CHUJIbI,
K03()(HUIMEHT MOJIE3HOr0 ACHCTBUS MEXaHU3MOB, KHHETHUYECKAsl U MOTCHIMAIbHAs SHEPTHUS), TIPH
OMKMCAHUU MPABUIIBHO TPAKTOBaTh (PU3NYECKUIN CMBICI UCIIOJIb3YEMbIX BEJTMYHH, UX 0003HAaYCHHS
U eIUHHIIBI (PU3MUYECKUX BEIUYHH, HAXOIUTHh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJIMUMHY C IPYTMMH BEIMYMHAMHU, CTPOUTH TpapUKu U3YUYEHHBIX 3aBUCUMOCTEH (PU3nYecKuX
BEJIMYMUH;

e XapaKTEpHU30BaTh CBOMCTBA TeJ, PU3NUYECKHUE SIBICHUS U IPOLECCH, UCTIOIb3YsI MPaBUIa CI0KEHUS
cuit (B10JIb OJTHOM TIpsiMOii), 3aKoH ['yka, 3akoH [lackass, 3akoH ApXuMea, IPaBUIIO PaBHOBECHUS
pbruara (6J10Ka), «30J0TOE MPABUII0» MEXAHUKH, 3aKOH COXPAHCHUS MEXaHUYECKON SHEPTHH, ITPH
3TOM JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMChIBATh €I0 MATEMAaTUYECKOE BHIPAYKEHUE,

e OOBIACHATH PU3NYECKUE SIBICHHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYyAaIlHii
IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABISATH IPUUUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
0o0BsicHeHue U3 1-2 JOrMYecKux IaroB ¢ onopor Ha 1-2 3y4eHHbIX CBOMCTBA (PUIUUECKUX
SIBIICHU, (PU3NYECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

e pemiath pacuéTHbIe 3a1a4l B 1-2 AeCTBUSI, UCIIONB3YS 3aKOHBI i (POPMYJIbI, CBS3BIBAIOLINE
¢u3nyecKue BEIMYMHBI: Ha OCHOBE aHaJIM3a yCJIOBUS 33J]a4M 3alllChIBaTh KPaTKOE yCIIOBUE,
MOJICTABJIATh PU3NYECKUE BEIMYMHBI B (HOPMYIIBI M IPOBOIUTH PACYEThI, HAXOUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOAMMBIE JJISl PELICHUS 3a7a4, OLEHUBATh PEATUCTUYHOCTD [10JIy4EHHOMN
bu3nyeCcKoil BETUYHHBI;

e pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PELINTH NMPU MOMOIIHN (PU3HUECKUX METOOB, B
OIMCAaHHUHU UCCIICIOBAHUS BBIICISTH MIPOBEPSIEMOe MPEAIOIoKeHne (TUIIOTEe3y), pa3indaTh U
MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yIbTaT, HAXOAUTh OIMIMOKU B XOJI€ OIBITA, AEJaTh BBIBOJBI MO
€ro pe3yjbTaTaM;

e TPOBOJUTH OIBITHI IO HAOIIOAEHUIO (PU3NUECKUX SBJICHUMN MU QU3NYECKUX CBOMCTB TEll:
(bopMyIMpOBaTh MPOBEPsiEMbIE MPEANONIOKEHHs, COOUPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOHI;

e BBIIOJHATH IPSIMbIE U3MEPEHUS PACCTOSIHUSI, BpEMEHH, Macchl Teja, 00bEMa, CUIIbI U TEMIIEPaTyphl
C MCIOJIb30BAaHUEM AHAJIOTOBBIX U LHU(PPOBBIX MPUOOPOB, 3aMMCHIBATh IOKAa3aHUs MPUOOPOB C
y4€TOM 3aaHHOM aOCOIIOTHOM MOTPELTHOCTH U3MEPEHUH;

e TMPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHOU (pU3NUECKON BEIUUNHBI OT IPYro ¢
UCIIOJIb30BaHUEM TIPSMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JIBMKYIIETOCS TEJa OT
BPEMEHHU JIBHKEHUS TeJla, CUJIbl TPEHUSI CKOJIbKEHUS OT Beca Tea, KauyecTBa 00paboTKu
MIOBEPXHOCTEH TEJI ¥ HE3aBUCUMOCTHU CUJIBI TPEHUS OT IUIOLIAA CONPUKOCHOBEHHUS TEJ, CUIIBI
YOPYTOCTH OT YJUIMHEHUS IPYKUHBI, BRITAJKUBAIOIIEH CHIIBI OT 00bEMa MOTPY>KEHHOM YacTH Tea
U OT IUIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH T€Ja, OT TIyOHHBI, Ha KOTOPYIO
HOTPYKEHO TEJIO, YCIIOBHH TIaBaHUS TeJ, YCIIOBHI paBHOBECHUS pblyara U OJIOKOB), y4acTBOBATh B
IUTAaHUPOBAHUU y4EOHOT0 UCCIIE0OBAaHMs, COOMPATh YCTAHOBKY U BBINOJIHATh U3MEPEHHUS, CIIEys
MpeJJI0KEHHOMY TIaHy, (PUKCHUPOBATh Pe3yIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJIE MPEJIOKEHHBIX TaOIUI] ¥ TPaUKOB, JIENaTh BEIBOJBI 11O pe3yIbTaTaM
UCCIJIEIOBaHMS,

e TPOBOAMTH KOCBEHHBIC H3MEPEHUS (PU3NYECKUX BETUUMH (TNIOTHOCTH BEIIECTBA KUAKOCTU H
TBEP/OrO Tella, CUJla TPEHUS CKOJIbKEHUS, JaBJIEHUE BO3/1yXa, BHITAIKMBAIOIIAS CUJIa,
JeCcTBYIOIAs Ha MOTPYKEHHOE B )KUIKOCTh Telo, KO3(hPUIIMEHT MoIe3HOro AEUCTBUS MPOCTHIX
MEXaHU3MOB), CIIE/ys MPEIUIOKEHHON HHCTPYKIMU: TIPU BBIMOJIHCHUH U3MEPEHHI COOUPATh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHUE UICKOMOM BEJIMYNHBI,

e coOr0/1aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH IIPH padoTe ¢ 1abopaTopHBIM 000pYI0BaHUEM,;



yKa3bIBaTh MPUHIMIIBI IEHCTBUSA TPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECBI, TEPMOMETP,
JMHAMOMETP, COOOLIAIOIUECS COCYAbI, 0apOMETp, pblyar, MOJIBUKHBII U HEMOABHKHBIN OJIOK,
HaKJIOHHAS [UIOCKOCTB;

XapaKTepu30BaTh MPUHLUIIBI AEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPONCTB C ONOPOii
Ha UX OMUCaHUs (B TOM YHCIIE: TIOALUIMITHIUKH, YCTPOWCTBO BOAOIPOBO/IA, THIPABINYESCKHUI Mpecc,
MaHOMETp, BEICOTOMEP, MOPIIHEBON HACOC, APEOMETP), UCIIOJIB3Ysl 3HAHHS O CBOMCTBAX
¢u3nUecKux ABICHUH U HEOOXOJUMbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH,

HPUBOAUTDH PUMEPHI (HAXOAUTh HH(YOPMAIHIO O IPUMEpax) MPaKTUIECKOTO UCIIOIb30BaAHUS
(bU3HYECKUX 3HAHWH B MOBCEIHEBHOMN KU3HU /IS 0OeCTieueHus: O€30MacHOCTH MPU OOpAIEHUH C
npubopaMy U TEXHUYECKMMHU YCTPOHCTBAMHU, COXPAHEHHUS 3[J0POBbs U COOIIOACHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPYXKaloIlel Cpelie;

OCYILECTBIIATh OTOOP UCTOYHUKOB MH(pOpMaruu B IHTEepHETE B COOTBETCTBUM € 3aJJaHHBIM
MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIUXCS 3HAHUHN U MTyTEM CPaBHEHHUS PA3TUIHBIX
UCTOYHUKOB BBIJEIATh MH(YOPMALIMIO, KOTOPast ABISAETCA NPOTUBOPEYMBOM HIIM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIOJIb30BATh IPH BBIOJHEHUU YUeOHBIX 3a/laHU HayYHO-TIONYJISIPHYIO JIUTEpaTypy
($U3MIeCKOro comepKaHus, CIPaBOYHbIC MaTePHAIIbl, PECYpChl ceTu MIHTepHeT, BIaIeTh
npruéMaMM KOHCIIEKTUPOBAHUS TEKCTA, Ipeodpa3zoBaHus HHPOPMALIUU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;
co3JlaBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 UCTOYHHUKOB
uH(popMaluu GU3NYECKOr0 COAECPKAHUs, B TOM UKCIE MyOJUYHO AesIaTh KPAaTKUE COOOLIEHUS O
pe3yJbTaTax IPOEKTOB WM yYEOHBIX HCCIEIOBAHUMN, IPH 3TOM I'PaMOTHO HCII0JIb30BaTh
W3yYEHHBIN MOHATHIHHBIN ammapar Kypca GU3UKH, COPOBOXK/IAThH BHICTYIUICHUE MTPE3CHTAIIUCH;
IIPU BBINOJIHEHUH YYEOHBIX IPOEKTOB M UCCIIE0BaHUI pacnpenensaTh 0053aHHOCTH B IPYyIIIE B
COOTBETCTBUH C TIOCTABJICHHBIMH 33/1a4aMH, CJICAUTH 32 BHIIOJHEHUEM IIaHa EHCTBUH,
a/IeKBaTHO OLICHWBATh COOCTBEHHBIN BKJIAJl B 1€ATEILHOCTh TPYIIIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOJCHWCTBUE, YUUTHIBAsS MHEHHE OKPYIKAIOIINX.

8-i KJ1ace

K xoHIily 00yueHus B 8 kjiacce npeMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUMN:

HCIIOJIB30BATh MOHATHSA: MAcCa U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYI,
arperaTHbIe COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHE U aMOP(HbIE Tesa, HACBILICHHbIN 1
HEHACBIIICHHBIN 1ap, BIAXKHOCTh BO3/1yXa, TEMIIEPATyPa, BHYTPEHHSSI SJHEPIHs, TEIIOBON
JIBUTaTElb, YJIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsi, dJIEKTPUYECKOE T10JIe, IPOBOJIHUKHU U
JAJIEKTPUKH, TOCTOSIHHBIN AJEKTPUIECKUN TOK, MArHUTHOE T0JIE;

e DPA3JIMYaTh SABJICHUSA (TeHJIOBOC pacIipCHUC U CKATUC, TCILJIOTICpEaada, TCIIIOBOC paBHOBCCHUC,

CMa4yMBaHUe, KaMWUISIPHBIC SIBICHUS, CTIAPCHHE, KOHICHCAIIHS, TUIaBJICHNUEe, KPUCTAUTH3aITUs
(oTBepaeBaHue), KUTNICHHE, TeIUIONepeaaya (TeIIONPOBOHOCTh, KOHBEKIIHS, H3TyUYCHUE),
ANEKTPHU3ALUS TEJI, B3AUMOJICHCTBHE 3aPsA0B, TEHCTBHS DJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJIECTBUE MAarHUTOB, IEHCTBHE MATHUTHOTIO OIS HA MPOBOAHUK C TOKOM,
SIIEKTPOMArHUTHAS HHAYKIUS) IO OMIMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (U3UUYECKOE SBIICHUE,

e pacno3HaBaTh NPOSBICHHE U3YUYEHHBIX PU3NUYECKUX SBJICHUIN B OKPYKaOIIEM MUPE, B TOM YHCIIE

dbuznyecKue SBICHHS B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE U KATMIIISIPHBIC SIBIICHUS B
MpUPOJIe, KPUCTAIUTBI B Ipupoe, u3nyuenne ComHIa, 3aMep3aHne BoI0EMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHe pOCHI, TYMaHa, UHes, CHeTa, dJIEKTPUUECKHE SBIICHUS B aTMOc(hepe, IIEKTPUIECTBO
’KUBBIX OPTaHU3MOB, MarHUTHOE 10J1e 3eMIIH, Apei( MOI0COB, POJIb MATHUTHOTO TOJIS AJIs
JKU3HU Ha 3eMJie, TOJIIPHOE CUSHUE, IPU 3TOM TMEPEBOAUTDH MPAKTUIECKYIO 33/1a4y B yUeOHYIO,
BBIJICTISITH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKK) (PU3HUYCCKUX SIBICHUI;



e ONKCHIBATh N3YUYECHHBIC CBOMCTBA TEJ U (PU3UUECKHUE SIBICHUS, UCTIOIb3Ys (PU3NUECKUE BEITUYMHBI
(TemmiepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEILIOTHI, Y/CIbHAs TEIUIOEMKOCTh BEIIIECTRA,
yZenbHas TeIJIoTa IJIABJICHUS, YAeIbHAs TEII0Ta MapooOpa3oBaHus, yAeabHast TEIIOTa CTOPaHUs
TOIIMBA, KOA(PUIIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBON MAIlIMHbI, OTHOCUTENIbHAS BIAYKHOCTh
BO3/yXa, SJEKTPUUECKUI 3apsi]l, CUjla TOKA, JJIEKTPUUYECKOE HANPSHKEHUE, COPOTUBIICHUE
IPOBOJIHUKA, Y/ICIbHOE COMPOTHBIICHUE BEIIECTBA, pPA00Ta U MOIIHOCTD JJICKTPHUECKOTO TOKA),
IPY OTIMCAaHUU NPABUIBHO TPAKTOBATH (PM3UUECKUI CMBICI HCIIOJIb3YEMBIX BETHYUH,
0003HaYeHHSI U €IMHUIIBI PU3NYECKUX BETMYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLIUE TAHHYIO
(Gu3nUecKyro BEIMYHUHY C APYTUMH BETMYMHAMHU, CTPOUTH IPa(UKN N3yUEeHHBIX 3aBUCUMOCTEH
bu3nYeCKUX BEMYHH;

e XapaKTEpU30BaTh CBOMCTBA Tell, PU3NUECKHUE SIBICHUS U IPOIIECCHI, UCTIONb3Ysl OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPHH CTPOEHUS BEUIECTBA, MPUHIIMII CyIePIIO3UIIUN
nosiei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHCHUs 3apsia, 3akoH OMa JUis y4acTKa LelH,
3akoH JIxoyns—JIeHna, 3aK0OH cOXpaHEHUS SDHEPTUU, TPU ITOM J]aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIMCHIBATh €T0 MATEMaTHIECKOE BBIPAKCHHUE,

e OOBACHATH PU3NYECKHUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE CUTYyallul
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIISATh IPUYUHHOCIEICTBEHHBIEC CBS3H, CTPOUTH
00BsicHeHUe U3 1-2 JOrMYecKux IaroB ¢ onopor Ha 1-2 3y4eHHbIX CBOMCTBA (PU3UUYECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pewiath pacuéTHbIC 3a/1a4l B 2—3 ACHCTBUSI, UCIIONb3YS 3aKOHBI H (POPMYJIbI, CBS3BIBAIOLINE
¢u3nUecKre BEIMYUHBI: HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4H 3alMChIBATh KPATKOE YCIIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUISl PEIICHUS 33]1a4M, BEIOUPATh 3aKOHBI U (POPMYIIBI,
HEOO0XOIMMBIE /IS €€ PEeUIeHHUs, IPOBOJUTH PACUETHI U CPAaBHUBATH MOJTyUCHHOE 3HAUCHHE
bu3nYeCcKOil BETUMYMHBI C U3BECTHBIMU JAHHBIMU,

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh MPU TTOMOIIH (PU3HMYECKIX METO/IOB,
MCIIOJIB3YS OMHMCAaHUE UCCIIEOBAHUS, BEIICTSATH POBEPSIEMOE IPEINONI0KEHNE, OLIEHUBATh
NPaBUIBHOCTH MOPSKA MMPOBEICHUS UCCIIETOBAHMS, AETaTh BEIBOIHI,

e TIPOBOJUTH OIBITHI [0 HAOIIOACHUIO (PU3NYECKUX SIBICHUH UM (PU3NYECKUX CBOUCTB Tel
(kanMIUIApHBIC SBJICHUS, 3aBUCUMOCTD JABJICHUS BO3yXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH
npolecca OCThIBAHUS M HArPEBAHUS [TPU M3JIYYCHHUH OT I[BETa U3Tydarollei (Iorionarorieii)
MOBEPXHOCTH, CKOPOCTh MCTIAPEHHSI BOABI OT TEMIEPATYPHI )KUIKOCTH H TUIOIIAIH €
MOBEPXHOCTH, JIEKTPU3ALMS TEI U B3aUMOJICHCTBUE SIEKTPUUECKUX 3apsI0B, B3aUMO/IeicTBIE
MIOCTOSTHHBIX MarHUTOB, BU3YaJIM3alllsi MarHUTHBIX TIOJIEH MOCTOSTHHBIX MarHUTOB, IEHCTBHS
MarHUTHOT'O TOJI Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA
AIIEKTPOIBUTATENISI TOCTOSHHOTO TOKA): (hOpMyIIHpPOBaTh POBEPSIEMbIE MPEIIOI0KEHHS,
coOMpaTh YCTAHOBKY U3 MPEUIOKEHHOT0 000pYy/I0BaHUS, OITUCHIBATh X0/ OIbITA U
(bopMyITUpOBaTh BHIBOJIHI,

e BBIIOJHATH NPSIMbIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTENBFHON BIAKHOCTH BO3/yXa, CHJIbI TOKa,
HAIPSDKCHUS C HCITOJTb30BAHUEM aHAJIOTOBBIX MPUOOPOB M TATYUKOB (PH3MUECKUX BEITHUYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 33aJJaHHOM aOCOITIOTHOM MOTPEIHOCTH;

e TPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHOU (pU3NUECKON BETUUMHBI OT IPYro ¢
UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUH (3aBUCMOCTh COTIPOTHBIICHHUS TIPOBOIHUKA OT €T0 JTUHBI,
TUTOIIAH TTOTIEPEYHOTO CEUSHHSI U YISIIbHOTO COTIPOTUBIICHUS BEIIECTBA MTPOBOIHUKA, CHIIBI TOKA,
UIYIIETro Yepe3 MPOBOJAHUK, OT HANPSHKEHUS Ha IPOBOIHHUKE, UCCIIEIOBAaHHUE MTOCIIEI0BATEILHOIO
U MapajyieIbHOTO COCAMHEHHI MPOBOTHUKOB): IUTAHUPOBATH MCCIICIOBAHUE, COOMPATh YCTAHOBKY
U BBINIOJHATH U3MEPEHUs, cIelysl IPeUI0KEHHOMY IIJIaHy, (UKCUPOBAThH pe3yJIbTaThl MOTy4EeHHON
3aBHCUMOCTH B BHJIE TaOJHUI] U TPapUKOB, JIEJIaTh BEIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS,

e TPOBOAMTH KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BENMYUH (yIebHas TEIIIOEMKOCTD BEIIECTBA,
CONPOTHUBJICHUE MIPOBOJHUKA, PA00Ta U MOIIHOCTbD AIIEKTPUUECKOTO TOKA): TNIAHUPOBATh
U3MEpEeHusi, COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS NPEAT0KEHHON HHCTPYKIIUH, U
BBIUMCIISTH 3HAUCHHUE BEJTMUUHBI,

e cOOJIONATH MpaBUIIa TEXHUKU 0€30MacCHOCTH MpH paboTe ¢ 1abopaTOpHBIM 00OPYIOBAHUEM;



e XapaKTEpU30BaTh MPUHIHUIIBI JEHCTBUS H3YUYSHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOH
Ha MX OmucaHus (B TOM YHCIIE. CHCTEMa OTOILICHUSI IOMOB, TUTPOMETP, TapoBasi TypOHHa,
amMIepMeTp, BOJIbTMETP, CUETUUK HIIEKTPUUECKON SHEPTUH, FIEKTPOOCBETUTENILHBIE IPUOOPHI,
HarpeBaTesIbHBIC AIEKTPOIPUOOPHI (IIPHMEPBI), SJICKTPUUECKHE MPEIOXPAHUTEITH, JICKTPOMArHHT,
AIIEKTPOIBUraTEN b MOCTOSHHOTO TOKA), UCIIOJIB3YsI 3HAHHS O CBOMCTBAX (DU3MYCCKUX SBICHHUN U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH,

e pacro3HaBaTh MPOCTHIC TEXHUUYECKUE YCTPOUCTBA U U3MEPUTEIIbHBIE TPUOOPHI 110 CXEeMaM U
CXEMATUYHBIM PHCYHKaM (3KHKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUIATEIb
BHYTPEHHET'O CTOPaHUsI, JJICKTPOCKOII, PEOCTAT), COCTABIISTH CXEMbI JIEKTPUUYCCKUX IETIeH C
II0CJIEI0BATENIbHBIM U NapaJljIeIbHbIM COEAMHEHUEM HJIEMEHTOB, pa3jinyas yCIOBHbIE
0003Ha4YEeHUsI DJIEMEHTOB IEKTPUUECKUX LIETIEH;

e TIPUBOJAUTH IPUMEPHI (HAXOAUTH UHOOPMALIHIO O IPUMEPAx) MPAKTUIECKOTO UCIIOIb30BAHUS
(GU3HYECKUX 3HAHUH B MOBCEAHEBHOMN KU3HU /IS 0OeCTieueHUs: OE30MacHOCTH MPU OOpAIEHUH C
npubopaMy U TEXHUYECKMMHU YCTPOHCTBAMHU, COXPAHEHUs 3[J0POBbs U COOIIOACHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKpYKalolllel cpelie;

e OCYULIECTBJIATH NOUCK HH(pOpMaLUU HU3NIECKOT0 cosepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUH U IyTEM CPaBHEHUS JIOTIOJTHUTENBHBIX HCTOYHUKOB BBLICIIATH HH(OPMAIIHIO,
KOTOpas SABJSETCSA NIPOTUBOPEUMBOM MIIM MOXKET ObITh HEJIOCTOBEPHOI;

e HCIOJb30BaTh PU BBHINOJIHEHUN YUE€OHBIX 33JaHUN HAyUYHO-TIOMYJISIPHYIO JIUTEPATYpy
(buU3MUecKoro coxepkaHus, CpaBoOuYHbIe MaTepHalIbl, peCypchl ceTu MIHTepHeT, BlaieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMALIUU U3 OJJHOU 3HAKOBOM
CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIE COOOIIEHHs, 0000111ast HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOT0 COJEPKaHMs, B TOM YKCIIe MyOINYHO NPEACTaBIATh
Pe3yNbTaThl IPOEKTHON MIJIM UCCIIE0BATENbCKOM AEATEIbHOCTH, IIPU ITOM I'PAMOTHO
UCIIOJIb30BaTh U3YUYEHHBIM MOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAATH BBICTYIIJICHHUE
MpE3EHTALNEH;

e TIIpH BHINOJIHEHUH YUEOHBIX IPOSKTOB U MCCIEIOBaHUN (PU3NUECKUX MTPOLIECCOB PACIPEAEIATh
00513aHHOCTH B TPYIINE B COOTBETCTBUH C ITOCTABJIEHHBIMU 3a/1a4aMH, CJIEIUTD 32 BHIIIOJTHEHUEM
IUIaHa JIeHCTBUI U KOPPEKTUPOBATh €0, aIEKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/1 B
JeSITeNIbHOCTD TPYIIIbI, BRICTPAaUBaTh KOMMYHHUKaTUBHOE B3aMMOJEHCTBHE, TPOSBIISS TOTOBHOCTh
paspenatbe KOH(IUKTHI.

9-i1 kiIace

K konIy o0yuyenus B 9 kjacce peMeTHBIC Pe3yJIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHUPOBAHHOCTh Y 00YUAIOIUXCA YMEHUH!

e HCIHOJIb30BATh MOHATHS. CUCTEMA OTCUETA, MAaTEPUAJIbHASI TOUKA, TPAEKTOPHUS, OTHOCUTEIIBHOCTh
MEXaHHYECKOTO JABMKEHUs, aedopmanus (ynpyras, miacTudeckas), TpeHue,
[EHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTH M MEePErpy3KHu, IIEHTP TSHKECTH, a0COIIOTHO
TBEP/I0E TEJO, LIEHTP TSKECTH TBEPAOIO TEJa, paBHOBECHE, MEXaHUYECKHE KOJIeOaHHs U BOJIHBI,
3BYK, HH(PPA3BYK U yIbTPa3BYK, JIEKTPOMATrHUTHBIE BOJHBI, IIIKAJIA HIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAITHHO30PKOCTh, CIIEKTPHI UCITyCKAHUSI U TTOTJIONIEHUS, anbda, 6eTa- u
raMMma-u3JIy4eHus, U30TOIIbl, SIJIEpHAsi PHEPTreTUKA;

e pa3nuyarth sABJICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOIHHEHHOE ABIKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBMKEHHIE, CBOOOTHOE MAJICHHUE TN, PABHOMEPHOE JIBIKEHUE
M0 OKPY>KHOCTH, B3aUMOJICHCTBHE TEJ, PEAKTHBHOE JIBIKEHHE, KOJIeOATEIHhHOE IBIKCHHE
(3aryxarorire 1 BbIHYXKICHHBIC KOJICOaHus), PE30HAHC, BOJTHOBOE IBUKCHUE, OTPAKCHHUE 3BYKA,
MPSIMOJIMHEMHOE pacIpOCTpaHEHNE, OTPAKEHNE U NIPEIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE
OTpaKCHHE CBETA, Pa3NIOKEHHE OENIOro CBeTa B CIIEKTP M CJIOKEHUE CIIEKTPATbHBIX IIBETOB,
JIUCIIEPCUS CBETA, ECTECTBEHHAS palMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOrO CIEKTpa



U3JTyYCHHS) 110 OIMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPHPYIOLIHX
JnaHHoe (PU3HYECKOE SBIICHHCE;

e pacro3HaBaTh MMPOSBICHUE U3YUCHHBIX (PU3NUCCKUX SIBIICHUI B OKpYysKaroiieM Mupe (B TOM YHCiie
buznyeckue SBJICHUs B IPUPOJIE: MPUIUBBI U OTIHUBBI, ABMKEeHUE T1aHeT COTHEYHOM CHCTEMBI,
PEaKTUBHOE JBM)KEHUE KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3eMJIETPSICEHUE,
ceiicMHUecKHe BOJIHBI, IlyHAMH, 9XO0, [[BETa TeJl, ONTHYECKHE SIBJICHUS B IPUPOJIE, OUOIOrHUecKoe
JeficTBUE BUIMMOTO, YIABTPA(pHOIETOBOIO M PEHTTEHOBCKOTO U3ITyYeHH, €CTECTBEHHBIH
paZvoaKTUBHBIN (OH, KOCMUYECKHE JIyUH, PaIMOaKTUBHOE U3JIyYEHHUE TPUPOIHBIX MUHEPAJIOB,
JICCTBHE PAJIMOAKTUBHBIX U3IyUYCHUH Ha OPTaHU3M YEJIOBEKa), IPU 3TOM IIEPCBOIUTD
NPaKTHYECKYIO 3a/1a4y B y4eOHYIO, BBIICIIAThH CYIICCTBEHHbIC CBOMCTBA (MIPU3HAKHN) (DU3NUECKUX
SIBIICHUM

e OIKCHIBaTh U3yYEHHBIEC CBOMCTBA TeN U (PU3MUECKUE SABJICHUS, UCTIONb3Ys PU3NUECKHE BETUINMHbBI
(cpenHsis © MTHOBEHHAsI CKOPOCTB TeJia IIPU HEPABHOMEPHOM JIBHKCHUH, YCKOPEHHE,
nepeMenieHue, My Th, YIIoBas CKOPOCTh, CHJIa TPEHHUSI, CUJIa YIPYTOCTH, CUIa TSKECTH, YCKOPEHUE
CBOOOTHOTO TIa/IEHUS, BEC TeJIa, UMITYJIbC TEJa, UMITYJIbC CHJIBI, MEXaHW4YecKast paboTa u
MOIIIHOCTb, MOTEHIIUAJIbHASI SHEPT U TeJa, OIHATOTO HaJl TOBEPXHOCTHIO 3eMJIH, MOTEHIHMATbHAS
DHEPTHUs CHKATOU MPYKUHBI, KHHETUYECKAast YHEPTUs, TIOJTHAsE MEXaHMUECKasi SHEPTHs, IEPUOT U
YyacToTa KoJeOaHui, AJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTelb
HPEJIOMJICHUS CPEJIbl), TIPU OIMCAHUU TIPABHIBLHO TPAKTOBATH (PM3MYCCKUN CMBICI UCIIOIB3YEMBbIX
BEJIMYMH, 0003HAUYEHHUS U €IUHULIBI PU3NYECKUX BEIHUMH, HAXOAUTH (DOPMYJIbI, CBSI3bIBAIOIIHE
JTaHHYI0 (PU3UYECKYIO BETMYMHY C APYTUMH BETHYHMHAMH, CTPOUTH rpauKu U3yUEHHBIX
3aBHCUMOCTEH (U3NYECKUX BEITUUHH;

e XapaKTEpU30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS U IPOIECCHI, UCTIONB3YS 3aKOH COXPaHEHUS
SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHLIUII CYTIEPIO3UIINH CUJI, TPUHITHIT
OTHOCHUTENbHOCTHU [ anuies, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHHUsT MMITYJIbCA, 3aKOHBI OTPasKEHUS
U TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOTO M MaCCOBOTO YUCEI MPH SIAEPHBIX
PEaKIysIX, MPH TOM JaBaTh CIIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0
MaTeMaTHYeCKOE BBIPAKECHHE;

e 0O0BACHATH (PU3HUYECKHE MPOIECCHI U CBOWCTBA TEJ, B TOM YHCII€ U B KOHTEKCTE CUTYAIHii
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
00BsiCHeHUE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOpOi Ha 2—3 M3YUYCHHBIX CBOWCTBA (PU3HMUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e pemiath pacyETHBIC 3a/1a4M (OMUPAOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHUIT), HCIIOIb3Ys 3aKOHBI U
dbopMyIibl, cBSI3bIBatOIINE (DU3MUECKHE BETUYMHBI. HA OCHOBE aHaIHM3a YCIOBHS 33141
3aIMCBIBATh KPATKOE YCIIOBHE, BBIABISTH HEJOCTAIOIINE HITH H30BITOUYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U OPMYJITBI, HEOOXOIUMBIE AJIsl PEIIEHUS, POBOIUThH PACYETHI M OLIEHUBATh
PEATUCTUYHOCTD MOTyIEHHOTO 3HAUYCHUS (PH3HMUECKON BEINYHHEI,

e pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PELIUTh MPU MOMOIIH (PU3UYECKHX METO/IOB,
UCTIONB3Ys OTMCAHHUE UCCIIEIOBAHMS, BBIIEISATH MPOBEPSIEMOE MPEAIONIOKEHIE, OIIEHUBATh
MPABUJILHOCTb MOPSI/IKA MMPOBEICHUS UCCIIEIOBAHMS, IENaTh BEIBOJIBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB,;

e TIPOBOJUTH OIBITHI MO HAOIIOICHUIO (PU3NUECKUX SBICHUM UIH (PU3UIECKUX CBOICTB Tel
(n3yuenue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTb MEPUO/Ia
Kosie0aHui MPY>KMHHOTO MAasITHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTY 1B MAJIBIX KOJIEOaHUM, IPSMOTMHENHOE pacIpOCTpaHEHNE CBETa, pa3ioKeHHe 0eIoro
CBETa B CIEKTP, U3yUEHHUE CBOMCTB M300paXKEHHUS B TNIOCKOM 3€pKajie U CBOMCTB N300paKeHHS
npeaMeTa B COOMpAroIiei JIMH3e, HAOII0ICHUE CIUTONIHBIX M JIMHEHYAThIX CIICKTPOB U3JTyUCHHS):
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 U30BITOUHOTO Habopa 000py0BaHUS, OIMCHIBATH X0
OTIBITA U €TO PE3YIbTAThI, POPMYIHPOBATH BHIBOJIHI;

e TIPOBOJAUTH MPU HEOOXOJUMOCTH CEPUIO MIPSAMBIX H3MEPEHHI, ONpeIeIisis CpeaHEe 3HAaUCHUE
u3MepseMoii BemrnurHbl (POKyCHOE paccTosTHUE COOMparoIei JINH3bI), 000CHOBBIBATH BHIOOP
croco0a u3MepeHus (M3MepUTENBHOTO TpUdopa);



e TPOBOJAUTH HCCIETOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BETUUMH C UCIIOIH30BAHUEM MPSMBIX
U3MepeHHH (3aBUCUMOCTB ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBH)KCHHHU 0€3 HaualbHOM
CKOpOCTH, NEepHOAa KOJIeOaHNH MaTeMaTHYECKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJIa
OTpPa)XEHHUs CBETa OT yIJia MaJICHUS U YIJIa IPEJIOMIICHUS OT yIJja MaJeHHs): IUIAHUPOBATh
UCCIIEIOBAaHHUE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (DUKCHPOBATh Pe3yJIbTAaThl MOJTy4EHHON
3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B BUJE TAOJIMI U IT'paUKOB, A€aTh BEIBOBI 0 pe3ysibTaTaM
UCCIIEIOBaHMUS,

e TIPOBOJHTH KOCBEHHBIC H3MEPEHUS (PU3NUCCKUX BEIMUYHH (CpeIHsIsl CKOPOCTh U YCKOPEHHE Tella
IIpY PaBHOYCKOPEHHOM JIBIXKEHHH, YCKOPEHHE CBOOOIHOTO MaCHNUs, )KECTKOCTh MPY>KUHBI,
KO3(QULMEHT TPEHUs CKOJIBKEHUS, MEXaHNYecKas paboTa U MOIHOCTh, YaCTOTa U IIEPUO]T
KOJICOAaHUH MaTeMaTHYeCKOTr0 U MPYKUHHOTO MasiTHUKOB, ONITUYECKas CHJIa COOMpPArOIEeii TMH3HI,
paaroaKTHBHBIN (DOH): INIAHUPOBATH U3MEPEHHS, COOMPATH IKCIIEPUMEHTAIBHYIO YCTaHOBKY H
BBITOJIHATH U3MEPEHHS, CIICAYS MPEATI0KEHHON MHCTPYKIIUH, BEIYUCIIATH 3HAUCHHE BETMYUHBI U
aHAJIM3UPOBATh [10JIyUYEHHbIE PE3YJIbTAThI C YUETOM 3alaHHON MOIPEIIHOCTH U3MEPEHHIH;

e cOOJIONATh MpaBUIIa TEXHUKU 0€301MacHOCTH NP paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

e pa3nMyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3UUECKUX MOJIEJIEH: MaTepHuaIbHas TOUKa,
abCoIIIOTHO TBEPOE TENO, TOYCUHBIN HCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, IUTAHETapHasi MOJIEIb
aToMa, HyKJIOHHAs MOJIeJIb aTOMHOTO S/pa,;

e XapaKTEpU30BaTh MPHUHIIUIIEI JCHCTBUS H3yYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OIIOPOi
Ha MX OMucaHus (B TOM YHCIIE: COHOMETD, JATYUKH MTOJI0KEHHUS, PACCTOSHHS M YCKOPCHUS,
paxeTa, 3X0JIOT, OYKH, IEPUCKOT, (hoToanmapar, ONTHIECKUE CBETOBOIBI, CIIEKTPOCKOTI, IO3UMET,
Kamepa BuiibcoHa), HCIonb3ys 3HaHHS O CBOMCTBAX (DM3MYCCKHX SIBJICHHI 1 HEOOXOIMMbIC
¢uznyecKkue 3aKOHOMEPHOCTH;

e HCIOJB30BATh CXEMBl U CXEMATUYHbIC PUCYHKU U3YUEHHBIX TEXHUUECKUX YCTPOICTB,
MU3MEPUTEIBHBIX PUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MPH PEIICHUH YIeOHO-TIPAKTHUECKUX
3aj1ay, ONTHUYECKUE CXEMBbI JUIsl TOCTPOEHHs U300pakeHUil B IIJIOCKOM 3epKajie U coouparoleit
JMH3E;

e TIPHBOAUTH MPHUMeEPHI (HAXOAUTh UHHOPMALIHIO O IPUMEPax) MPAKTUUECKOTO UCIIOIb30BAHUS
(Gu3nUeCKUX 3HAHUH B MIOBCETHEBHOMN KU3HU JJIs1 0OecrieueHus: 0e30acHOCTH pU 00PAICHUH C
npubopaMy U TEXHUYECKHMMHU yCTPOHCTBAMHU, COXPAHEHUS 3/J0POBbS U COOIOACHUS HOPM
IKOJIOTMYECKOTO MOBE/ICHHSI B OKPYXKAIOIIEH cpene;

e OCYUIECTBJISTH MOUCK HHPOpMALUU HU3UIECKOT0 cosiepkaHust B IHTepHeTe, CaMOCTOSTENEHO
(bopMyIHpys TOMCKOBBIN 3aIIPOC, HAXOAUTH ITYTH OTIPEICICHUS JOCTOBEPHOCTH TOTYUSHHOM
UH(pOpPMaLUK Ha OCHOBE UMEIOLIUXCS 3HAHUN U JIOTIOJIHUTEIbHBIX HCTOYHHUKOB,;

e HCIOJB30BAThH MPU BHINMOJHEHUH YUEOHBIX 33IaHUI HAYYIHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3MUecKOro coxepkaHus, CIpaBOUHbIe MaTepHalibl, pecypchl ceTu MIHTepHeT, BlaIeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIUN U3 OJJHOU 3HAKOBOMU
CHCTEMBI B IPYTYIO;

e CO037aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIEHHSI HA OCHOBE MHPOPMAIIUHU U3
HECKOJIbKUX UCTOYHUKOB (PM3UUECKOT0 COMIEpKaHMsl, MyOIUYHO IPEACTaBIATh PE3yIbTaThl
MIPOEKTHOH HITH MCCIIEIOBATEIIECKOM eI TETFHOCTH, TIPH ATOM IPAMOTHO HCIIOJIB30BaTh
U3yYEHHBII MOHATUHHBIN anmapar u3y4aeMoro pasjena GU3uKu U COMPOBOXK/IATh BHICTYILICHHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.
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