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INIOACHUTEJ/IbBHASA 3AIIMCKA

[Mporpamma 1o ¢u3nMKe Ha ypOBHE OCHOBHOTO 0OIero o0pa3oBaHUsI COCTaBjeHa Ha
OCHOBe TIONIOKeHUI U TpeOOBaHWI K pe3ysibTaTaM OCBOeHHsI Ha 0a30BOM ypOBHe OCHOBHOM
obOpa3oBaTe/ibHOM TIporpaMMmel, TipefcTaBieHHbIXx B PI'OC OOO, a Takke C YyuéTOoM
denepanbHON paboueil mporpamMmbl BocruTaHuss U KOHILeNuu TmperojaBaHus yueOHOTO
npegMeTta «DU3MKa».

CopepkaHue mporpaMMmbl 1Mo (M3MKe HarpaB/ieHO Ha (OpPMHUPOBaHHe eCcTeCTBEeHHO-
Hay4YHOU I'PaMOTHOCTH OOyUaroIUXcsi ¥ OpraHu3alyio u3yuyeHust GU3MKU Ha JiesiTe/TbHOCTHOM
ocHoBe. B mporpammMe 10 (¢U3MKe YUUTHIBAIOTCS BO3MOYKHOCTH YyueOHOTO TIpeJMeTa B
peanu3aiuu TpeboBanuiit ®I'OC OOO K TMUIaHUPYEMBIM JIMYHOCTHBIM U MeTarpeAMeTHBIM
pe3ynbTaTaM OOyueHHs, a TakKe MeXIpeJMeTHble CBS3M eCTeCTBeHHOHAyUHBIX y4eOHbBIX
TpeIMETOB Ha yPOBHE OCHOBHOI'O 0011[ero 0Opa3oBaHMsl.

ITporpamma 1o ¢u3MKe yCTaHaBIMBAeT pacripefiesieHre yueOGHOro MaTepuasa IO rojam
oOyueHusi (To KjaccaMm), TpejsjaraeT TMPUMEPHYIO T[10C/Ief0BaTe/IbHOCTh U3yUeHUs TeM,
OCHOBAHHYHK) Ha JIOTUKE Ppa3BUTUSl TIPEJIMETHOTO COZEPXKaHUSI M y4UéTe BO3PACTHBIX
ocobeHHOCTel 00yUaroIMxcsl.

[Tporpamma 1o ¢u3vke pazpaboTraHa C 1[e/IbI0 OKa3aHUS METOJUYEeCKOM TIOMOIIA YUUTEITIO
B CO37laHMM paboyeli MporpamMMel 1o yueOHOMY TIpe/iMeTy.

du3mka sB/SIETCS] CUCTeMOO0OPa3yOLUM /IJIsi eCTeCTBeHHOHAYYHBIX YUeOHBIX TPeJMeTOB,
TIOCKO/TbKY (pr3rueckre 3aKOHBI Jie)KaT B OCHOBE TPOLIECCOB U SIBJIEHUM, U3yYaeMbIX XUMUEH,
Ouosorvel, acTpoHOMMeH U QU3NUYeCcKoi reorpaduel, BHOCUT BK/aJ, B €CTeCTBEHHOHAYUYHYHO
KapTUHY MHpa, TIPeAOCTaB/sieT Haubosiee siCHble 00pa3ipl TPUMEHEHUs] Hay4YHOro MeToja
TI03HaHMUS, TO eCTh CTII0Co0a MoTyueHus! J0CTOBEPHBIX 3HAHUI O MUpe.

OpfHa U3 TJIaBHBIX 3a7iau (u3mueckoro obpa3oBaHusl B CTPYKType obiero obpa3oBaHus
cocTouT B (HOPMUPOBAaHUM eCTeCTBEHHOHAyYHOM TIpaMOTHOCTM W WHTepeca K Hayke Yy
00yUaroIIUXCH.

N3yuenne ¢u3vku Ha 0a30BOM YpOBHe TIpejriojiaraeT OBJajieHde —CJieyIoIIUMU
KOMIIeTeHTHOCTSIMU, XapaKTepPU3YIOLMMU eCTeCTBeHHOHAYUHYIO I'PaMOTHOCTb:

Hay4YHO OOBSCHSITH SIB/IEHUS;
OLIeHMBaTh Y MIOHUMaTh 0COOEHHOCTH HAayYHOT'O UCC/Ie/JOBAaHMS;
WHTepIPeTUPOBATh JaHHbIe U UCII0/IH30BaTh HayUYHbIe [J0Ka3aTebCTBa AJIsl TIOy4YeHuUs! BbIBO/IOB.

Lenu usyueHUss (U3MKU Ha YpOBHe OCHOBHOrO 0OIjero obpa3oBaHusi Orpefie/ieHbl B
KoHremniuu mnpenofiapanust yuebHoro npeaMera «Pusrka» B 00pa3oBaTe/bHBIX OpPraHU3aLUsax
Poccutickoii ®epepaliuy, peasu3yOLMX OCHOBHbIE 001je00pa3oBaTe/bHble TPOrPaMMBbl,
yTBepXKAEHHOM pelleHreM Kosnernn MuHuctepcTtBa mnpocBeijeHusi Poccuiickoit ®Pepepaiym
(mpotokon ot 3 mekabpst 2019 r. Ne [TK4BH).

Henu nzydyenus Pu3nKu:
npuoOpeTeHre WHTepeca W CTPeMJIeHUs] O0ydYaromuXcsi K HayuyHOMY H3Y4YeHUIO TPHUPOJBbI,
pa3BUTHe UX UHTe/IeKTYalbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHeE Mpe/CTaB/lIeHUM 0 HAYYHOM MeTo/e Mo3HaHUs U (JOpMUPOBaHKE UCCIe[0BaTeIbCKOro
OTHOILIEHUSI K OKPY KAIOLMM SIBIIEHUSIM;
¢opMHpOBaHKEe HayuHOIO0 MUPOBO33PeHUs KaK pe3y/bTaTa M3yueHHsi OCHOB CTPOEHUsI MaTepuu
1 dhyH/1aMeHTa/IbHbIX 3aKOHOB (hH3UKY;



cdbopMrpoBaHre Tpe/CcTaB/ieHUd O poiud (U3UKU [Jjisi Pa3BUTHUSI [IPYTUMX €CTeCTBEHHBIX Hayk,
TeXHUKU U TeXHOIOTUA;

pa3BUTHE TIPe/ICTaB/IEHUH O BO3MOXKHBIX cdepax Oymyied mpodecCHoHaMbHOM /IeATebHOCTH,
CBSI3aHHOM C (PU3MKOM, MOArOTOBKA K JlafbHelIieMy 00y4eHUIO B 3TOM HallpaB/IeHUU.

IocTwkeHre 3THX IieJiell MporpaMmbl 10 (M3MKe Ha YPOBHE OCHOBHOTO O0OIIero
obpa3oBaHust obecrieunBaeTCs pellieHUeM C/IeyIOINX 3a4a4:
npuobpeTeHre 3HAaHWUM O [JUCKPETHOM CTPOEHMM BEIeCTBA, O MEXaHWUECKUX, TEeIJIOBbIX,
3/IEKTPUYECKUX, MAarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;
nprobpeTeHre yMEeHWM OMNMUCHIBaTh M OOBICHATH (H3UUeCKHe SIBJeHUs C MCIIO0b30BaHUEM
TMO/TyYeHHbIX 3HAHUM;

OCBOEHHEe METO/IOB pellleHHs] TIPOCTeHIINX pacuéTHBIX 3aZjau C MCI0J/Ib30BaHUeM (HU3NUYeCKUx
Mo/iesieli, TBOpUeCKUX U TTPAaKTUKOOPHUEHTHPOBaHHBIX 3a/iauy;

pa3BUTHe yMeHHUI HaOM0AaTh TIPUPOJHBIE SIBIEHUS W BBITIOJHATH OIBITHI, JIabopaTOpHBIe
paboThI U 3KCITIeEPUMEeHTa/TbHBIE UCC/Ie/JOBAHMS C UCII0/Tb30BaHUEM U3MepHUTeTbHBIX TPUO0POB;
OCBOeHHe TIPUEMOB paboThl ¢ MH(MOpMaleli HGU3NUeCKOTo Co/lep>KaHus, BKIOUast MH(OPMALHIO
0 COBPEMEHHBIX /IOCTI)KEeHHUSIX (PU3UKH, aHATU3 U KPUTHUECKOe OlleHUBaHWe WH(OPMaliy;
3HAKOMCTBO CO cdepamu TMpodeccroHaNbHONW [IeATeTbHOCTH, CBSI3aHHBIMU C (U3UKOH, U
COBpeMEeHHBbIMU TeXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTMXKeHUsIX (hHU3UUecKou HayKu.

Ha usyuenue ¢usuku (6a30Bblii YpOBEHb) Ha YPOBHE OCHOBHOTO 00II[ero o6pa3oBaHMUS
oTBOoAMTCS 238 UacoB: B 7 Kiacce — 68 yacoB (2 uaca B Hefient0), B 8 kinacce — 68 yacoB (2 yaca B
Heziesnto), B 9 kacce — 102 yaca (3 yaca B HeJleio).

Bbibop nabopaTopHbIX pabOT UM OMBITOB 3aryIAHUPOBAHO C YYETOM WHUBHIYaTbHBIX
ocobeHHOCTel 00yuaroIuxcs, CIMCKa SKCIepUMeHTaIbHbIX 3aflaHWH, MpejjlaraeMbIX B paMKax
OCHOBHOTO I'OCY/IapCTBEHHOI'0 3K3aMeHa 110 (pu3uke.

CBSI3b C PABOYEN ITIPOI'PAMMOI BOCITMTAHHSA IIIKOJIBI

Peanuszanms BociuraTtesnbHOro noteHuyana ypokos ®U3UKU (ypouHoil fesTenbHOCTH,
ayJUTOPHBIX 3aHSATUM B pamMKaX MakKCUMarbHO [IOMyCTUMOM  y4yeOHOW  Harpyskm)
rpeJlyCMaTp1BaeT:

- MakCHMMaJIlbHOe HCIO/Ib30BaHME BOCIIUTATEe/bHBIX BO3MOXKHOCTEHM COJepKaHWsi YPOKOB [
¢dopMupoBaHusi y 00YYalOLIMXCS DPOCCUHCKUX TPAAMLMOHHBIX [YXOBHO-HDABCTBEHHBIX U
COLMOKY/IbTYPHBIX ~ LIeHHOCTel, PpPOCCHUHCKOrO MCTOPUYECKOrO CO3HaHWs Ha  OCHOBe
VICTOPUUECKOTO TPOCBell|eHHs; TOA00p COOTBETCTBYIOLIEIO COZEp)KaHWsl YPOKOB, 3aJaHui,
BCTIOMOTaTe/IbHbIX MaTepuasioB, MPOO/IeMHBIX CUTYaLWi [t 00CY K eHu;

- BK/IIOUEHMe B COZeprKaHue YPOKOB Lie/IeBbIX OPUEHTUPOB pe3y/IbTaTOB BOCIIUTaHUs, UX yUyeT B
orpe/ie/IeHMH BOCIIMTaTe/IbHbIX 33/la4 YPOKOB, 3aHATUM;

- BbIDOp MeTO/IOB, MeTOJMK, TeXHOJIOTHH, OKa3blBalOIMX BOCIIUTATe/JbHOE BO3/elCTBHE Ha
JIMYHOCTb B COOTBETCTBUM C BOCIMTATe/bHBIM HAeaqoM, LieJbI0 U 3ajayaMy BOCIIMTaHUS,
L[e/IeBbIMM OPUEeHTHpaMU pe3y/IbTaTOB BOCIIWTAHWS; peaM3aljyio [pUOpUTeTa BOCIIUTAHUS B
yueOHOU e TeTbHOCTH;

- TpUBJieyeHWe BHUMaHHUs OOydYarolyXcsi K LIeHHOCTHOMY acIleKTy H3yuyaeMbIX Ha YpOKax
TpeIMETOB, SIBIEHUA W COOBITWH, WHULMMPOBaHWE OOCYXJeHWM, BBICKA3bIBAHWN CBOEr0
MHeHUsl, BbIDAOOTKH CBOEro JIMUHOCTHOTO OTHOIIEHWS K HM3y4aeMbIM COOBITHSIM, SIBJIEHHSIM,
JLam;

- IpUMeHeHNe UHTePaKTUBHBIX (opM yueOHOM paboThl — MHTE/IIEKTYalbHBIX, CTUMY/TUPYIOLIX
N03HABaTe/JIbHYK0 MOTHBALMIO, WIPOBBIX METOAMK, [JUCKYCCUM, [JarOLUMX BO3MOXKHOCTb



NIpUOOPEeCTH OIBIT Be/leHWss KOHCTPYKTUBHOTO [Majiora; TPYIIOBOW pabOThI, KOTOpas yuuT
CTPOUTb OTHOLIEHWSI U [IeMCTBOBaTh B KOMaHZE, CIOCOOCTBYET pPAa3BUTHIO KPUTHUECKOTO
MBILLIIEHNS;
- mnobyxaeHne oOyuaromuxcss coO6/I0AaTh HOPMBI TOBeJileHUs], TpaBUIa OOLeHUs CO
CBePCTHUKAMH U Tie[JarOTMUecKMMH PabDOTHHMKaMH, COOTBETCTBYIOIME VK/Ia[y IIKOJBbI,
yCTaHOBJIEHUE U MOJIepKKY A00pokernaTe/ibHOM aTMocdepsbl;
- OpraHu3alMi0 HACTaBHUUECTBA MOTHBUPOBAHHBIX W 3PYAMPOBAHHBIX OOYYalOIIMXCS Haj
HeyCreBalIMMU  OJHOK/JIAaCCHMKaMM, B TOM uHcle C o0cobbIMM 0OpasoBaTe/bHbIMU
NMoTpeOHOCTSIMH, JA0L[ero OOydJarolMMCsl COLMaJbHO 3HAYMMBIM OMBIT COTPYJAHUYECTBA U
B3aMMHOM TTOMOIIY;
- VHULMMPOBaHME M TIOAJEPXKKY UCCAe[oBaTeNbCKOM  /lesiTe/IbHOCTH  00yYarolmxcs,
IUIaHUPOBaHWe M BBINOJHEHWe WHAWBUAYalbHbIX W TPYIMIIOBBIX IPOEKTOB BOCIIMTAaTeIbHON
HarpaBJ/IeHHOCTH.
- peanu3alvi0 MEPOTIPUSITHI KajleHJapHoro TiaHa Pabouelt mporpammbl Bocrutanusi MAOY
COII Nel4 um. B.®. dydauesa.

Pe3ynbTaThl peany3alii eJUHCTBA yueOHOM M BOCITUTATeTbHOU /1eTeTbHOCTH OTPayKeHBI
B pasfesie paboyell mporpamMmbl «/IMUHOCTHBIE pe3y/bTaThl M3y4yeHHs yuyeOHOTO TpeiMeTa
®U3MKU Ha ypoBHE OCHOBHOTO 0011]eT0 00pa30BaHuUsM».

CO/JEPXXAHUVE OBYYEHUSA
7 KIIACC

Paszpen 1. ®u3uKa u eé poJib B MO3HAHUM OKPY)KAKILero Mmupa.

dusrka — HayKa O mpupoge. fBnenus npupoabl. Prsnyeckue sIBIEHUSI: MeXaHUYeCcKue,
TeIUIoBble, 371eKTpUUYeCKre, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusnueckue BeJMUMHBL V3MepeHue (Gu3nueckux BenuuvH. Pusnuueckue TPUOOPBI.
[TorpewHocTs U3MepeHuii. MexxayHapojHas cucTeMa eIMHUL.

Kak ¢wusuka v Apyrue ecTecTBeHHble HayKd M3y4alOT MpUpPoAy. EcTecTBeHHOHay4HBIH
MeTOZ, TI03HaHHWs: Hab/ro/leHre, TOCTaHOBKA HAYYHOTO BOTIPOCA, BBbIIBI)KEHHE THUIIOTe3,
SKCTIepUMEHT 110 T[poBepKe TruroTe3, o0bsicHeHuWe HabsoaemMoro spieHus. OmnucaHue
($13MUeCcKUX SIBIEHHH C TOMOLLBIO MOZe/iei.

demoncmpayuu.

1. MexaHUueckue, TeIJIOBbIe, 3/IeKTPUUYECKUEe, MAarHUTHbIE, CBETOBBIE SIBJIEHUSI.
2. dusnyeckue MpUOOPBLI M TIpOLieAypa TMPSMbIX W3MEpPEeHHH aHa/lorOBbIM U IU(POBBIM
niprubopom.
JlaGopamopHblie paGombl U ONbIMbL.

OrmpeienieHye 1jeHbI fieJIeHUs IKa/Ibl U3MepUTeIbHOTo TIprbopa.
V3mepeHue pacCTOSIHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

OrnpefeneHvie pa3MepoB MasibIX TeJl.

ik W

V3mepenne TtemriepaTypbl TIPU TIOMOILY >KWJKOCTHOTO TepMOMeETpa U JaTyuKa

TeMIepaTyphbl.

6. IIpoBemeHue wuccCaeOBaHUS 1O TMPOBEPKe TUIOTe3bl: JalbHOCTb I10JI6Ta IapuKa,
MyI[eHHOT0 TOPHU30HTA/ILHO, TeM 00JIbIlle, UeM OOJIbIlle BHICOTA MTyCKa.

Pa3pen 2. IlepBoHaua/ibHbIe CBeJleHHsI 0 CTPOEHUM BellecTBa.



CrpoeHue BelecTBa: aTOMbl W MOJIEKY/bl, WX pasMepbl. OIBITHL, JOKa3blBatoLlye
[MCKpPEeTHOE CTPOeHHe BellecTBa.

[Bwxenne uactuy BemjectBa. CBA3b CKOPOCTH [BW)KEHHsI YaCTHL] C TeMIepaTypou.
bpoyHoBckoe gBrkeHue, auddysus. B3auMopelcTBHe 4YacTHL] BellecTBa: MPUTSDKEHHE U
OTTa/KUBaHUe.

ArperaTHble COCTOSIHMSI ~ BeIlleCTBa: CTPOEHME Tra30oB, JKUAKOCTEM U  TBEPJBIX
(kpucTaniMyeckux) Ten. B3anMOCBSI3b MeXly CBOMCTBAaMM BeIleCTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKY/ISIPHBIM CTpoeHreM. Oco0eHHOCTU arperaTHbIX COCTOSIHHMN
BO/IBI.

Jdemoncmpayuu.

1. HabmopmeHre 6POYHOBCKOTO JBYKEHHS.
2. Hab6mopenue quddysuu.
3. HaGmogeHue siBieHUH, OOBACHSIOMIUXCS TPUTSHKEHUEM WIM OTTaIKUBAaHUEM YaCTHI]
BeIlecTBa.
JlabopamopHble paGombl U ONbIMbL.

1. OtleHka AuameTpa aToMa MeTOZOM PsiZIOB (C UCIIO/b30BaHWeM (oTorpaduii).
2. OrmbIThI TI0 HAOJTIO/IEHHIO TETUIOBOTO PACIIMPEHUs Ta30B.
3. OnbIThl TI0 0OHAPY>KEHUIO [1eHCTBUSI CHJT MOJIEKY/ISIPHOTO TIPUTSDKEHUSI.

Pa3pgen 3. /IBrmkeHue U B3aUMO/elCTBHE TeJl.

Mexanuueckoe [BwkeHue. PaBHOMepHOe W HepaBHOMepHOe [BiKeHHe. (CKOpPOCTb.
CpeHsist CKOPOCTh PY HEPaBHOMEPHOM /IBH)KeHUH. PacuéT ryTu U BpeMeHU JBVKeHUSI.

fiBneHve wHepuWH. 3aKOH WHepLUWH. B3anMopeilicTBUe Ten KaK MNPUYMHA W3MeHeHHs
CKOpPOCTU JABWKeHUs Tel. Macca Kak Mepa UHepTHOCTH Tesa. IInotHocTe BeljectBa. CBs3b
TJIOTHOCTHU C KOJTMUECTBOM MOJIEKYJ B eIMHUIle 00bEMa BelljecTBa.

Cuna Kak xapakTepuCTHKa B3auMmogencTBusi Ten. Cuna ynpyrocty v 3akoH ['yka.
N3mepenne cunbl C MOMOLIBIHO AWHAMOMeTpa. fIB/ieHHWe TATOTeHUsT M cuiaa TsokecTd. Cuia
TSDKeCTU Ha [pyrux IuiaHetax. Bec Tena. HeBecomocts. CiioKeHHe CUJ/I, HarlpaB/€HHBIX I10
ofHOU npsimo. PaBHozelcTByro1as cust. Cuta TpeHusl. TpeHue CKOJIbXKeHUs] U TPeHHe TOKOS.
TpeHuve B IpUpo/ie U TEXHUKE.

demoucmpayuu.

HabsroieHrie MexaHH4eCcKoro JBKeHUS Tea.

W3mepeHune CKOpOCTH TIPSIMOJTMHEMHOTO IBVYKEHUSI.
HabmopeHue siBjieHUs] UHEPLIWU.

HabsrozeHre n3MeHeHUs1 CKOPOCTU TIPU B3aUMO/IeHCTBUM TeJl.
CpaBHeHHe MacC 0 B3auMO/|eHCTBUIO TeJl.

ek W

CrokeHue CWJI, HarpaB/IeHHBIX 110 OJHOU IIPSIMOM.
JlabopamopHblie paGombl U ONbIMbL.

1. OmpeneneHve CKOPOCTU DPAaBHOMEDHOIO [IBIDKeHUsl (LLlapUKa B JKUAKOCTH, MOJeNn
3/IEKTPUUYECKOTO aBTOMOOWIS U TaK fiajiee).



2. OmpeneneHve cpefHell CKOPOCTH CKOJbXeHHsI Opycka WM IIapydKa I10 HAK/IOHHOMN
IIJIOCKOCTH.

3. OrmpepeseHye IJIOTHOCTY TBEPZAOIO TeJIa.

4. OnbIThl, [eMOHCTPUPYIOL[ME 3aBUCUMOCTb pacTshKeHUs (JedopMaluu) MpPY>KUHBI OT
TIPUJIO’)KEHHOU CHJIBI.

5. OmbIThl, A€MOHCTPUPYIOLIUE 3aBUCUMOCTb CHJ/Ibl TPEHHUs CKOJIbKeHUs OT Beca Teja U
XapakTepa COINPUKaCarLIUXCsl TIOBEPXHOCTEM.

Pa3pen 4. /laB/ieHue TBEPABIX TeJl, XKUJKOCTEH U ra3oB.

Hapnenue. CriocoObl yMeHbIlIeHUs U yBeJnueHus iaBieHus. JlaBieHue ra3a. 3aBUCUMOCThb
JlaBjieHust ra3a oT 00béma, Temriepatyphl. [lepefjaua JaBieHus1 TBEPABIMU TeIaMH, XKUJKOCTIMHU
Y ras3amu. 3akoH Ilackans. [THeBMaTUueckue MalvHbIL. 3aBUCHMMOCTb [aBJI€HUS JKUAKOCTU OT
rnybunbl.  'mapocratrueckuit  mapazsokc. CoobOujarommyecsi  cocynpl.  ['wapaBiudeckre
MeXaHU3MBl.

ATtmocdepa 3eman U atmocdepHoe [aBrieHue. [IpUuMHBI CyIeCTBOBaHMS BO3/yLIHOMN
obosoukn 3ems. OmbiT Toppuue/ui. V3mepeHue aTMochepHOro JaBjieHUs. 3aBUCHMOCTD
aTMOC()epHOTO [IaBJIeHUs OT BBICOTHI HaJ, YpOBHeM Mops. IIpubopel A1 u3MepeHus
aTMocGhepHOro /laB/eHuUs.

[elicTBHe >XUIKOCTH U Ta3a Ha MOTPYy>KEHHOe B HUX Teso. BriTaskuBatolas (apxumenoBa)
cuna. 3akoH Apxumesa. [1nasanue ten. BosgyxorniaBaHue.

Jemoncmpayuu.

3aBHUCUMOCTD JJaBJIeHUsI Ta3a OT TeMIlepaTyphl.

[Mepenaua faBIeHUs )KUAKOCTBIO U Fa30M.

Coobriaroryecs: COCyAbl.

IMappaBivueckuii mpecc.

[TposiBneHue AercTBUsi aTMOCGhEPHOTO /aBIeHMUs.

3aBHCUMOCTb BBITAJIKUBAIOLL[EN CUJIbI OT 00bEMa MOTPY>KEHHOW YacTH Tesa U MJIOTHOCTU
JKUJIKOCTH.

PaBeHCTBO BBITA/IKUBAIOLI[eN CUJIbI BeCy BBITECHEHHOM >KUIKOCTH.

oA W=

o N

YcnoBue TlaBaHMSI Tel: TUIaBaHWE WM TIOTPY)KeHWe Tel B 3aBUCUMOCTHA  OT
COOTHOLIIEHUS TVIOTHOCTeH Tesa 1 >KUIKOCTH.
JlabopamopHbie pabombl u onbIMbL.

1. VccnenoBaHue 3aBUCMMOCTH Beca Tela B BOZe OT 0O0BEMa TOTPY)XEHHOH B KUIKOCTb
4yacTy Tesa.

2. OnpepeneHue BbITa/JKUBAKOLe CU/bl, [JEeMCTBYIOLeM Ha Telo, IOrpy)kéHHOoe B
JKUJKOCTb.

3. TlpoBepka He3aBUCUMOCTU BbITA/KMBAIOLIEN CUIbI, JeMCTBYIOLIEN Ha Te0 B XKUAKOCTH,
OT Maccel TeJa.

4. OnbIThl, J€MOHCTPUPYIOIME 3aBUCUMOCTb BBbITA/JKMBAIOLLeN CWIbI, [eHCTBYIOIIeH Ha
TeJ0 B JKUAKOCTH, OT 00bEMa MOTpy>KEHHOM B JKMKOCTb YaCTH Tejla U OT IJIOTHOCTH
JKUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WIA KOHCTPYHMpOBaHHe JIOAKM M OIpefiesieHue eé
IPy30I04bEMHOCTHU.

Pa3pen 5. PaGoTa ¥ MOIHOCTH. DHEPrHUs.



Mexanunueckasi pabota. MoI{HOCTb.

[TpocTble MexaHW3MBI: pbliuar, 610K, HaKJIOHHas TJIOCKOCTh. [IpaBu/io paBHOBeCHs! pbluara.
[TpumMeHeHMe TIpaBW/Ia paBHOBeCHsl pbluara K O/OKy. «30/0Toe mpaBwio» MexaHuku. KITJI
MIPOCTBIX MeXaHU3MOB. [IpocTbie MexaHu3MbI B OBITY U TeXHHUKE.

MexaHnuyeckast 3Heprus. KuHeruueckas U roreHuyanbHas sHeprus. [IpeBpaitjeHue ofHOro
BU/la MeXaHUUeCKOU SHepruy B Ipyrol. 3aKOH COXpaHeHUsl SHepry B MeXaHUKe.

Jdemoncmpayuu.

1. TIpumepsl MPOCTBIX MEXAaHU3MOB.
JlabopamopHbie pabombl u onbIMbL.

1. Ompegnenenue paboOTBl CWIBI TpPEHWS] TPU PaBHOMEDHOM [BIKEHWH Teja TI0
rOPU30HTAa/IbHOW MMOBEPXHOCTH.

2. WccnemoBaHue yCIOBUM paBHOBECHS pblyara.

N3mepenue KI1/] HaK/TOHHOM MJIOCKOCTH.

4. V3ydeHue 3aKOHa COXpaHEHUs] MeXaHUYeCKOW SHepruMm.

w
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Pazgen 6. TensioBble sAB/IeHHUA.

OCHOBHbIe TIOI0KEHHSI MOJIEKY/IIPHO-KMHEeTUUeCKOW TeopuM CTpoeHMs BelljecTBa. Macca
U pasMepbl aTOMOB M MoOJieKya. OIbIThl, MOATBEPXKAAMOLe OCHOBHBIE —I10JI0KeHUs
MOJIEKY/IIPHO-KUHETUUeCKOU TeOPHH.

Mopgenu TBEPAOro, )KHUAKOTO U ra3000pa3HOro COCTOsIHUM BelrlecTBa. Kpucrannuyeckve u
amop¢Hbie Tena. OObsCHEHNE CBOMCTB Ta30B, XXUAKOCTeH U TBEPABIX T/l HA OCHOBE TIOTI0>KeHUH
MOJIEKY/IIPHO-KMHeTHUeCKOW Teopur. CmauuBaHMe U KalW/UISIpHbIe sB/eHUs. TernioBoe
pacivpeHue U ckaTue.

Temnepatypa. CBs3b TeMmreparypbl CO CKOPOCTBIO TeIIOBOIO [BW)KEHUS YaCTHLI.
BHyTpennsis sHeprusi. CrnocoObl W3MeHeHWsI BHYTpPeHHel SHepruu: TeruiornepeJaua |
coBepiiieHre paboThl. BHbI Terionepejauu: TeMIONPOBOJHOCTb, KOHBEKIVS, U3/TyueHue.

KosmuecTBO TemioThl. YenmbHas TeIUVIOEMKOCTh BeIeCcTBa. 1erooOMeH M TeruioBoe
paBHOBecHe. YpaBHeHHe TeIuioBoro OasaHca. [lnaByeHre W OTBepZieBaHHe KPHUCTA/TMYECKUX
BeIleCTB. Y/leNbHasi TeIuioTa IiaBieHus. I[lapooOpa3oBaHWe u KoHAeHcaiws. VicrmapeHue.
Kunenue. YgenbHasi TernjoTa mapooOpa3oBaHUs. 3aBUCHMOCTb TeMIIepaTypbl KWIEHHSI OT
aTMOC(epHOro JaBeHus.

BrakHocTh BO3MyXa.

OHeprus TOIIMBA. Y ie/ibHas TeruioTa CropaHusl.

[MpuHUMnBEl paboThl TeruioBbiXx apurartesieli KIIJ| TerioBoro pBuraresns. TeruioBblie
JBUraTe/y U 3alljuTa OKpY’Karollel cpefbl.

3aKOH COXpaHeHUs U IpeBpallieHrs SHepruu B TEIUIOBbIX MpoLjeccax.

Jdemoncmpayuu.

1. HabmozneHre 6pOyHOBCKOTO JBVIKEHUSI.
2. Habmopenue quddysun.



3. HabmogeHue siBNeHU CMauMBaHUs U KalIW/UISIPHBIX SBJIEHHUM.
4. HabmogeHre TeTyI0BOTO PAaCIIMPEHUs TeJl.
5. V3MeHeHue fiaBnieHus ra3a Mpyu M3MeHeHWH 00bEéMa U HarpeBaHWW WK OXJIaXK/|eHUH.
6. IlpaBuna u3mepeHus: TemriepaTyphl.
7. Bwuppl Teruionepeayu.
8. OxyaxJeHue Tpy COBepILIeHUU PabOTHI.
9. HarpeBaHue Tpy COBEpIIIEHUH PAOOThI BHEIIIHUMH CHTAMHU.
10. CpaBHeHUe TeTJI0MKOCTel pa3/IMuHbIX BelllecTB.
11. HabsroieHre KumeHusl.
12. HabmoieHue TOCTOSTHCTBA TeMITePaTypPhbl TIPH T/IaBIeHUH.
13. Mopenu TemnioBbIX ABUraTe/ei.
JlabopamopHblie paGombl U ONbIMbL.

OmBITEI IO 0OHAPY>KEHUIO JIeWCTBUSI CHJT MOJIEKY/ISIPHOTO TIPUTSDKEHMS.

OnbIThI 110 BBIPAIMBAHMIO KPHUCTA/JIOB [IOBAPEHHOW COJIM WX caxapa.

OmBITHI TI0 HAOJTIOZEHHUIO TETJIOBOTO PACIIMPEHUs Ta30B, KUJKOCTeH U TBEPABIX TeJl.
Oripezienenye JaBieHus Bo3yxa B OasioHe ILNpHLIA.

OmbITEL, [@MOHCTPUPYIOLIME 3aBUCHMOCTb JIaBJeHWs BO3[yXa OT ero o0ObéMa u

ARSI A

HarpeBaHus WIN OXJIaXeHUSI.

6. [lpoBepka TruWIOTe3bl JIMHEHHON 3aBUCMMOCTH [UIMHBI CTOJOWKA JKUJKOCTH B
TepMOMeTpUYecKol TpyOKe OT TeMIiepaTyphl.

7. HabmopeHne W3MeHeHUs] BHYTPeHHeW SHEPrWM Teja B pe3ysibTaTe Tervioriepeaud U
paboTbl BHEIIHUX CUJL.

8. MUcciiepoBanue siBjieHUs TeryiooOMeHa MpU CMeIlMBaHUM XOJI0HOM U ropsiueil BOJpbI.

9. OrmpejenieHre KOJIMUECTBA TEIJIOTHI, I10JIy4YeHHOTO BO/|OM TIPU TerioobMeHe C HarpeTbiM
MeTalJTMYeCKUM LIUJTUH/IPOM.

10. OnpefeneHue yenbHOM TeVIOEMKOCTH BellleCTBa.

11. MiccnenoBanue rpolLecca UCriapeHusl.

12. OnipesiesieHrie OTHOCUTE/ILHOM BIa)KHOCTH BO3JyXa.

13. OnpefeneHue yieTlbHOM TerJIOThI IJ1aB/I€HUs Jba.

Pa3zpen 7. dyieKTpuyeckre 1 MarHUTHBIE ABJICHHS.

Onektpusauys Ten. [IBa pofia 3/1eKTpUYeCKUX 3apsiZioB. B3aumogelicTBue 3apsyKeHHBIX
Tes. 3akoH KysioHa (3aBUCHMOCTb CWUJIbl B3aUMOJEMCTBUSL 3apsDKEHHBIX Tel OT BeTMUMHbI
3apsiZioB U PaCCTOSIHUSL MY TeslaMH).

OnekTpuyeckoe noJjie. Hanpsok€HHOCTL 3/1€KTPpUYecKoro mnosig. IIpuHuun cyneprnosunuu
3/IeKTPUUECKUX T10J1eli (Ha KaueCTBEHHOM yYPOBHE).

Hocurenn snekTprueckux 3apsifioB. O/eMeHTapHbIN 3/1eKTpuueckud 3apsj. CTpoeHue
aToMa. IIpoBOIHVKY 1 AU3/IEKTPUKK. 3aKOH COXPaHeHMs 3JIeKTPUUeCKOro 3apsija.

ONeKTpUYeCcKur TOK. YCJIOBUSI CYLeCTBOBAaHUS 3JIEKTPUUECKOIO TOKa. VICTOUYHMKHU
TIOCTOSTHHOTO TOKa. [leHMCTBUSL 3JIEKTPUUECKOIO TOKa (TeIUIoBOe, XMMHUYeCKOe, MarHuTHOe).
OneKTpUYeCcKUi TOK B )KUAKOCTSIX U rasax.

Onektpuyeckasgs wenb. Cuma ToKa. OjekTpuueckoe HarpsbkeHue. (CoIpoTuBiieHHe
MPOBOJHUKA. YJie/lbHOe COINpOTHB/EHWe BeljecTBa. 3akoH Owma [ ydyacTka Lelu.
[TocnenoBarensHOe ¥ NapanienbHOe COeJUHeHNe TPOBOJHUKOB.

PaboTa ¥ MOI[HOCTh 3/7IeKTPUUeCKOro Toka. 3akoH [koyns—/leHua. DyeKTpudyeckue 1iernu
Y 1OTpeOuTesN 371eKTPUYeCKOr SHeprun B ObITy. KOpoTKOe 3aMbIKaHue.



[TocTosiHHBIe MarHWThHI. B3aWMogelncTBHe MOCTOSIHHBIX MarHUTOB. MarHutHoe ToJie.
MaruuTtHoOe mnoJie 3eMJIM U ero 3HaueHue 71 )xu3HU Ha 3emsie. OmbIT OpcTega. MarHuTHoe mnoJie
3JIEKTPUUECKOro TOKa. [IpuMeHeHre 371eKTpPOMarHuTOB B TeXHUKe. []eliCTBe MarHUTHOTO TI0JIst
Ha TPOBOJHUK C TOKOM. OJeKTpOJBUrare/ib TMOCTOSHHOTO TOKa. Vcrionb3oBaHue
3JIeKTPO/BUTraTe/iel B TEXHUUeCKUX YCTPOMCTBAX M Ha TPAHCIIOPTe.

OnbiTel  Papazies. SIBneHue  3/IeKTpOMarHUTHOW  uHAyKUMU. [lpaBuio  JleHua.
OnekTporeHepatop. CriocoObl TOMyYeHUs] 3JIEKTPUUECKOW SHEepruv. JJIeKTPOCTAaHIMK Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUH.

Jemoncmpayuu.

OneKTpusaLys TeJl.
[IBa pozia 3neKTprUYeCcKuX 3apsf0B U B3aUMO/|eMCTBHE 3aPSPKeHHBIX TeJl.
Y CTPOUCTBO M IeHCTBYE 3/IeKTPOCKOIIA.
OneKkTpocTaThyecKast UHAYKLSI.
3aKOH COXpaHeHHs TeKTPUUYeCKUX 3apszioB.
[IpoBOAHMKM U JU3/I€KTPUKHU.
MogenvpoBaHue CUIOBBIX JIMHUU 3/1EKTPUUECKOT0 MOJIS.
VlcTOUHMKY NTOCTOSTHHOTO TOKa.
[encTBus 5/1€KTPUUeCKOro TOKa.

. DIeKTpUUeCKUM TOK B XKUAKOCTH.

. 'a30BbI1 pa3psiz.

. VI3MepeHue cu/bl TOKa aMIiepMeTpoM.

. I3amepeHue 5/1eKTpUUecKoro HamnpsKeHUs1 BOJIbTMETPOM.
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. PeocTar 1 marasuH cOnpoTHB/IEHUH.
. B3aumogeticTBre MOCTOSTHHBIX MarHUTOB.
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. MopenvpoBaHrie HEBO3MOKHOCTH Pa3/ie/ieHNsl MOJIF0COB MarHuTa.
. MozenpoBaHue MarHUTHBIX MOJIeM TOCTOSIHHBIX MarHUTOB.
. OnbIT Opcrepa.
. MaruuTHOe noJie ToKa. J/1eKTPOMarHur.
. [JelicTBre MarHUTHOTO 110/ Ha POBOJIHUK C TOKOM.
. DNeKTpoJBUraTesib MOCTOSIHHOTO TOKaA.
. lccnepoBanue siByieHUsE 371EKTPOMAarHUTHOM MHAYKIWU.
. OnbiTel Dapages.
. 3aBUCUMOCTb HarlpaB/ieHUs1 MHAYKLMOHHOTO TOKa OT YCJI0BUM ero BOSHUKHOBEHMUSI.
25. Dy1eKTporeHeparop oCTOSTHHOI'O TOKa.
JlabopamopHble paGombl U ONbIMbL.
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OnbITHI M0 HAO/TIOIEHUIO 37IEKTPU3ALMU T/l UHAYKIWEH U PU COMPUKOCHOBEHHUH.
VccnepoBanue JeiCTBUS 3/1EKTPUUECKOTO T10JIsI Ha TIPOBOJAHUKH U TU3J/IEKTPUKU.
Cbopka ¥ rpoBepKa paboThI 3/IEKTPUUECKOH LIeTIH MTOCTOSTHHOTO TOKa.

Vi3MepeHue 1 peryMpoBaHye CUJIbl TOKA.

W3mepeHue 1 pery/vpoBaHue HalPsKeHHSI.
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WccnenoBanne 3aBUCMMOCTU CUJIbI TOKA, WYILETO uepe3 Pe3uCTOop, OT CONPOTUBJIEHUS
pe3ucTopa U HalpsKeHUs1 Ha pe3uCcTope.



7. OmbIThI, JeMOHCTPUPYIOLLIYE 3aBUCUMOCTD 3/IEKTPUUYECKOI'0 CONPOTUBJ/IEHUS TIPOBOJHUKA
OT €ero J/IMHbI, I1JI0L{a/jy TIOTIepeyHOro ceyeHus: U MaTepuaria.

8. TlpoBepka mpaBuia CJ/I0’KeHUsI HalpsDKeHWW MpY M0C/1e0BaTe/IbHOM COeJUHEHUH [JBYX
Pe3uCTOpOoB.

9. IIpoBepka npasuia [jis1 CUIbl TOKa IIPU [apajule/ILHOM COeJMHEeHUU Pe3rCTOPOB.

10. Onpezienienyie paboThI 3/1EKTPUUYECKOTO TOKA, UJYILIEero uepe3 pesucTop.

11. OnipesienieHrie MOLLIHOCTH 37IEKTPUYECKOT0 TOKA, Bbl/le/IsieMOM Ha pe3uCTope.

12. ViccnefoBanye 3aBUCUMOCTH CUJIBI TOKA, UAYILEro yepes JIaMIIOUKY, OT HallpsDKeHUs Ha
Hel.

13. Onpegenenue KII1/] HarpeBareis.

14. ViccneoBaHWe MarHUTHOTO B3aUMO/IeHCTBUS IIOCTOSTHHBIX MarHUTOB.

15. VI3yueHre MarHMTHOTO TIOMS TIOCTOSIHHBIX MAarHUTOB TIIpU HUX 00beJUHEHWH W
paszie/ileHuH.

16. NiccnenoBanue [1eMCTBUS 3/IEKTPUUECKOIO TOKA HA MarHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIbl B3aUMO/EWCTBUS KaTyLIKA C TOKOM U
Mar"ura OT CHJ/Ibl TOKA U HallpaBJ/IeHUsl TOKA B KaTyllIKe.

18. M3yueHue AeliCTBUSI MAarHUTHOTO T10/151 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u nu3yueHre paboThbl 3€KTPOJBUTATeIs.

20. Nsmepenne KI1/] snekTpogBurare/ibHOW yCTAHOBKH.

21. OnbITEl MO MCC/IE0BAaHUIO SIBJIEHUSI 3JIEKTPOMAarHUTHOW HWHAYKLMU: UCC/IeloBaHue
V3MeHeHU! 3HaueHUsl U HallpaBJ/IeHus] MHAYKLIMOHHOIO TOKa.
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Pazgen 8. MexaHuueckue siBJIeHHS.

MexaHuueckoe [BwKeHue. MatepuanbHasg Touka. Cucrema orcuyéra. OTHOCUTE/ILHOCTb
MeXaHUUYecKoro /IBWKeHusl. PaBHOMepHOe TIpsIMOJIMHelNHOe [BWKeHue. HepaBHOMepHOe
NpsMoJIMHelHoe fBwkeHre. CpesHsss W MIHOBEeHHas CKODOCTb Tejia IPU HepaBHOMEDPHOM
JIBUKEHUU.

YckopeHre. PaBHOyCKOpeHHOe TIpsIMO/IMHeHoe aBikeHre. CBoboaHOe mageHue. OMbIThI
lNanunes.

PaBHOMepHOe [BM)KeHUe 10 OKPY)XHOCTU. [lepuoj u yactora obpaiueHus. JIuHeliHas U
yrjioBast CKOpocTu. LleHTpoCcTpeMUTe/IbHOe yCKOpeHue.

[TepBbiii 3akoH HbtoToHa. BTOpoii 3akoH HetoToHa. Tpetuii 3akoH HbroToHa. ITpunHIun
CyIepIio3ULIuU CUJL.

Cuia yrnpyroctu. 3akoH I'yka. Cuja TpeHuUsl: cuia TPeHMsI CKOJIb)KEeHWs, Cula TpPeHUs
[I0KO9, ApyIye BU/bI TPEHUs.

Cuna Ts)KeCTU M 3aKOH BCEMHUDHOTO TSTOTEeHHUsl. YCKOpeHWe CBOOOJHOTO MajieHusl.
[erwxenue rmiaHer BOKpyr CosHua. IlepBasg KocMuueckas CKopocTs. HesecomocTe u
reperpysku.

PaBHOBecue MaTepranbHOM TOUKA. AGCOMIOTHO TBEPJOE Teso. PaBHOBecre TBEPOTO Tesa
C 3aKperIEHHOM 0Cb0 BpallieHusi. MoMeHT cusibl. LIeHTp TshKecTH.

Nmvnynec Tena. M3MeHeHue umiysbca. VIMIy/nbC Cuibl. 3aKOH COXPaHeHWs UMILYJIbCA.
PeakTuBHOe JBUKeHMe.

MexaHnnueckasi paboTa ¥ MOIIHOCTb. PaboTa cui TspKecTH, ynmpyroctd, TpeHus. CBsi3b
SHepruyd W paboTbl. [loTeHIManbHasi SHEpPrusi Tesa, MOJHATOTO HaZ TOBEPXHOCTHIO 3eMJIH.



[ToTeHuanbHas SHeprusi CKaTou NpykuHel. Kunetnueckast sHeprus. TeopeMa 0 KUHeTHUYeCKOU
5Hepruy. 3aKOH COXpaHeHUs] MeXaHUUeCKOM SHeprum.

Jemoncmpayuu.

N
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HabmoeHre MexaHUYeCKOTo IBWKeHUs TeJla OTHOCUTETbHO Pa3HbIX Tesl OTCUéTa.
CpaBHeHMe MyTell U TpPaeKTOpUM [BWKEHHsI OJHOTO M TOrO >Ke Teja OTHOCUTeIbHO
pa3HbIX TeJl OTCYETA.

V3mepeHune CKOPOCTH M YCKOPEeHUS MPSIMOJIMHENHOTO [IBHKEHUS.

WccnenoBanue npu3HakoB PABHOYCKOPEHHOTO [IBHKEHUSI.

HabmoeHue BrXeHus Tesla 10 OKPYKHOCTH.

HabmopeHre MexaHUYeCKUX sIBJIEHUM, TPOUCXOJAIINX B CUCTeMe OTCuéTa «Tesexka»
TpY eé paBHOMEPHOM U YCKOPeHHOM /IBWKEHUH OTHOCHTE/IbHO KabuHeTa (U3UKH.
3aBUCHMOCTb YCKODEHHs Tesla OT MacChl Tejla U [IeHMCTBYIOLLel Ha Hero CHJIbL.
HabsmroeHye paBeHCTBa CUJT TIPH B3aUMOZECTBUM TeJl.

N3meHeHue Beca Tesia MPYU yCKOPEHHOM JBHKEHUU.

. [lepeiaua nmMItybca MpU B3auMO/|eHICTBUM TeJl.

. [Ipeobpa3oBaHusi 3HEPTUH NP B3aUMO/IeHCTBUU TeJl.

. CoxpaHeHue UMIyJ/bCa MPU HeyNPyroM B3auMOZENCTBUU.

. CoxpaHeHHe UMITyJTbCa TPU abCOTFOTHO YTIPYTOM B3aUMO/[€HCTBUH.
. HabnroieHre peakTMBHOTO JIBWIKEHUSI.

. CoxpaHeHHe MeXaHUYeCKOH SHEePruM MpU CBOOOIHOM TIa/IEHUH.

16.

CoxpaHeHHe MeXaHUUeCKON SHepruy Npy JABWKEHUU Tesla MO/, eMCTBHeM MPYKUHBI.

JlabopamopHble paGombl U ONbIMbL.

®

10.

11.

KoHcTpyupoBaHue TpakTa /s pasroHa W [JajbHeNIero paBHOMEDHOTO [IBHKEHUS
II1apyKa UM TeJTeXKH.

OmpefienieHre cpefiHell CKOPOCTH CKOJIbXeHUss Opycka WM [BWKEHHUS IlapyhKa TI0
HaKJIOHHOM M/IOCKOCTH.

OmnpezeneHre yCKOpDeHHs Tejla TIpU PABHOYCKODEHHOM [IBIDKEHHWHM TI0 HaKJIOHHOMN
TIJIOCKOCTH.

VccnepnoBanie 3aBUCMMOCTH TyTH OT BpPeMeHU TIPU PaBHOYCKOPEHHOM [IBI)KeHUU 0e3
Haya/JIbHOW CKOPOCTH.

ITpoBepka ruroTesbl: ecjii NPy PaBHOYCKOPEHHOM [IBI)KeHUM 0e3 Haua/JbHOW CKOPOCTH
MyTH OTHOCSTCS Kak Psifi HEUETHBIX UMCEJI, TO COOTBETCTBYIOIIME TIPOMEXYTKH BpEMeHH!
O/JJUHAKOBBI.

VccnemoBanvie 3aBUCUMOCTH  CH/IbI  TPEHHSI CKOJIBKEHUSI OT CHJIbl  HOPMAaJTbHOTO
JTABJIEHUSI.

Omnpenenenve K03 duieHTa TPeHUs CKOJTbXKEHMUS.

OnpepieneHye >KECTKOCTH TIPY>KUHBI.

Onpeznenenve pabOThl CWIbI TPEHHWsS TIPU PABHOMEDHOM /IBWKEHWM Tejla TI0
TOpPU30HTATBHON TIOBEPXHOCTH.

Onpezsenenve pabOThI CHIbI YOPYrOCTH TIPU TMOABLEME Tpy3a C HCIOIb30BAHUEM
HETIOZIBVPKHOT'O U MO/IB)KHOTO OJIOKOB.

N3yueHue 3aKOHa COXpaHeHUsI SHEPTHUH.



Pa3jen 9. MexaHu4ecKHe K0/1e0aHusA U BOTHBI.
KosnebaTenbHoe apwkeHre. OCHOBHbIE XapaKTEPUCTHKKM KOyieOaHWIA: TIepHOZ, YacToTa,

aMIUTUTy/la. MareMaTUYeCKMd W TIPY)KUHHBIA MasATHUKHW. [IpeBpallieHHe 3SHEPruM IIpH
KosiebaTe/IbHOM /IBVPKEHUH.

3aryxaroique kKojebaHus. BeIHy)KJeHHbIe KoseOaHusi. Pe3oHaHC. MexaHUUYeCKre BOJIHBI.

CgolicTBa MexaHMUeCKUX BOJIH. [Ipofjo/ibHBIE U MOMepeyHble BOMHbI. [I1Ha BOJIHBI M CKOPOCTh
eé pacrpocTpaHeHUsi. MexaHWuecKue BOJIHbI B TBEPAOM Tesle, CeliCMUUeCcKre BOTHBI.
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3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHa. OTpakeHue 3ByKa. VIH(pa3ByK U y/ibTpa3ByK.

demoucmpayuu.

Habsmoenure KoyiebaHW T MO, JeHCTBUEM CUJTbI TSDKECTU U CHJIbI YIIPYTOCTH.
Habsmoenue KosiebaHMi rpy3a Ha HUTU U Ha TIPY>KUHE.

HabsroeHre BBIHYKA€HHBIX Koie0aHMiA U pe30HaHca.

PacripocTpaHeHye TIPOZOBHBIX U TTOTIEPeUHBIX BOJTH (Ha MO/IENH).

HabsroeHre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUUeCKuii pe30oHaHC.

JlabopamopHbie pabombl u onbIMbl.

OnpeziesieHre YaCTOThI U MEPUOZia KOleDaHWH MaTeMaTUUeCKoro MasiTHHKA.
OnpeiesieHye YaCcTOThI U MepHo/ia KosieOaHWi MPY>KUHHOTO MasiTHUKA.

VccnepnoBanvie 3aBUCMMOCTM Tiepuojia KojieOaHWi TOZBEIIEHHOTO K HUTU Tpy3a OT
JUTUHBI HUTH.

VccnepoBanrie 3aBUCHMOCTH Tiepyoja KoJjieGaHWM MPY)KUHHOTO MasiTHUKA OT MacChl

rpy3a.
ITpoBepka He3aBUCHUMOCTH TIepHO/ia KOJIebaHUH TPpy3a, MOBEIIEHHOT0 K HUTH, OT MacCChl

rpysa.

OMBITEI, [EMOHCTPUPYIOIIME 3aBUCUMOCTD Iepro/ja KomebaHui TPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a M >KECTKOCTU MPY’>KUHBI.

V3mepeHue yckopeHUst CBOOOIHOTO TIa/IeHUS.

Pa3pen 10. D/1eKTpoOMarHMTHOE 10Jie U 3/IeKTPOMarHUTHbIe BOJIHbI.
ONeKTpOMarHWTHOe Tiojie. JJeKTPOMarHuTHble BoOJiIHbI. (CBOMCTBA 371€KTPOMarHUTHBIX

BouH. IlIkana 3JIGKTPOMAIrHUTHBIX BOJIH. Hcnonb3oBaHue 3JIEKTPOMAI'HUTHBIX BOJIH [JIA COTOBOU

CBsA3HU.

OneKTpomarHuTHas nprupoga cseta. CKOpocTh cBeTa. Bo/IHOBBIe CBOMCTBa CBeTa.

Jemoncmpayuu.

1.
2.

1.

CBoliCTBa 3/IeKTPOMAarHUTHBIX BOJIH.
BonHoBbIe cBOMCTBa CBeTa.

JlabopamopHble paGombl U ONbIMbL.

Vi3yueHrie CBOMCTB 371eKTPOMAarHUTHBIX BOJTH C TTOMOII[bI0 MOOM/IBHOTO TesiedoHa.

Pazgen 11. CBeToBbBI€ IB/ICHUSI.



JlyueBass Mopenb cBeTa. VMcTounuku cBeTa. IIpsmonuHeliHOe pacripocTpaHeHHe CBeTa.
3atmenus CosHua u JIyHel. OTpaxkeHue cBeta. [110cKoe 3epKasio. 3aKOH OTpa)kKeHUsl CBeTa.

[Tpeniomnenuve cBeta. 3aKOH NpesoM/eHus cBeta. I1o/lHOe BHyTpeHHee OTpakeHHe CBeTa.
Vcniosib30BaHre MOTHOTO BHYTPEHHET0 OTPa)KeHUsI B ONTUUECKHUX CBETOBOZAX.

Jlunza. Xog syuei B smH3e. Ontuueckasi cucrema oToarrapara, MHUKDPOCKOMa U
Tesieckora. I'1a3 kak onTuyeckasi cucreMa. byiM30pyKoCTs U 1aIbHO30PKOCTb.

Pasnoxenue 6enoro ceeta B crieKTp. OnbiThl HbtoTOHA. Crio)keHue CrieKTpasibHbIX LIBETOB.
Hucriepcus ceerta.

Jdemoncmpayuu.

[IpsimosiMHeHOe pacrpocTpaHeHre CBeTa.

OtpakeHue cBeTa.

[MTonmyueHue n300pa)keHUH B TJIOCKOM, BOTHYTOM M BHITTYK/IOM 3epKasiax.
[Ipennomnenue cBeta.

OnTryeckuii CBETOBO[,.

Xop nyueit B cobuparoliiei nH3e.

XoJ nyuyeu B pacceuBarollleld IMH3e.

[MonyueHre n300pa)keHUH C MOMOILIIBIO JIMH3.

[puHLMn geicTBuUs doToarnapaTa, MUKPOCKOTA U TejlecKora.

10. Mogens riasa.

LN W=

11. Pa3znoxxeHue Oesioro cBeta B CIIEKTP.
12. TlonyueHue Gesioro cBeta Ipy C/I0)KEHHWH CBeTa Pa3HBIX L{BETOB.
JlabopamopHble paGombl U ONbIMbL.

1. WccnenoBaHue 3aBUCMMOCTHU yT/ia OTPa’KeHUs CBeTOBOTO Jlyua OT yIJia MaJeHusl.

N

V3yueHre XxapaKTePUCTHK U300pa)keHus MpeMeTa B TJIOCKOM 3epKalie.

VccnenoBaHue 3aBUCUMOCTH yIJia TIPEJIOMJIEHHS] CBETOBOTO Jiyya OT yrJja MajZieH|us Ha
IPAHULIE «BO3/YX—CTEKIIO».

[MTonmyueHre n300pa)keHUH C MIOMOITIBbIO COOUPAFOITIeN JTMH3HI.

OnpefenieHre POKYCHOTO PaCCTOSIHUS U ONITUYECKOM CHJTbI COOMpArOIIiel IUH3bI.

OTIIBITHI 110 Pa3/I0KeHUI0 6eI0ro CBeTa B CIIEKTP.

OmMbITbI 0 BOCIIPUSITHIO 1[Be€Ta TPeJAMETOB TPU WX HabO/MIOeHWM uYepe3 I1[BeTOBbIe
GUIBTPBI.

N o Uk

Pazgen 12. KBanToBble siB/IeHUA.

OmneiTel Pe3epdopza v niaHeTapHast Moziesib atoMa. Mogens atoma bopa. Vcnyckanve u
Tor/iojeHre cBeta aToMOM. KBaHThI. JIMHeyaTble CrIeKTphI.

PagunoakTBHOCTb. Asbda, Oera- U ramma-usnyuyeHus. CTpoeHHWe aTOMHOTO sifipa.
HyknoHnHass mogenbs atoMmHoro szpa. M3oronsl. PapnoakTuBHbIe TmpeBpaienus. [lepuog
ToJrypacriafia aTOMHBIX s/iep.

SAnepHble peakiMy. 3aKOHbI COXpaHEHUs 3apsi/J0BOrO0 M MacCOBOT'0O Uvces. DHeprusl CBSI3U
aToMHbIX s7ep. CBs3b Macchl UM 3Heprud. Peakiuu cuHTe3a U JeseHus sjep. VICTOUHMKH
sHepruu CoJiHLIa U 3BE3].

SnepHas sHepreTHKa. [leliCTBUS pa/IMOAKTUBHBIX U3/Ty4YeHUI Ha J)KHBble OpPraHr3MBbl.



demoucmpayuu.

CrieKTpbl M3/y4eHUs U MOTJIOL[eHUSI.

CrieKTpbl pa3/IMYHbIX ra3os.

CrmiekTp BozmoOpoja.

HabsmroieHie TpeKoB B Kamepe BuibcoHa.

PaboTa cuéTurika MOHU3UPYIOLUX U3TyYeHUH.

Perucrpanus usnydeHus: NpUpoJHbIX MUHEPA/IOB U TIPOJYKTOB.
JlabopamopHbie pabombl u onbIMbl.

oA =

1. HabsrozeHue CIIIOMIHBIX U TMHEHUATHIX CTIEKTPOB U3/TyUYeHHUs..

2. WccnepoBaHve TpeKOB: M3MepeHMe SHepPrMyd YacTHLbl 10 TOPMO3HOMY IMyTHU (IO
¢dororpadusm).

3. VI3mepeHue paji0akKTUBHOIO (pOHa.

IToBTOPHUTE/THEHO-00001IAIOIIMIT MO/IY/Tb.

[ToBTOpUTE/NBEHO-0000MIIaOIMI  MOAY/Ib — TpeJHa3HayeH [y CUCTeMaTu3alud U
0000111eHHsT TIPEIMETHOTO COZIEP>KaHUs U OTTbITa JIeSITeIbHOCTH, TIPUOOPETEHHOTO TIPH U3YUYeHUN
BCEro Kypca (pM3MKH, a Takke [/ MOJIOTOBKM K OCHOBHOMY IOCY/JapCTBEHHOMY 3K3aMeHy I10
¢usuke /17151 00yJaroLMXCsl, BIOPABIIMX 3TOT YueOHbIN MpeiMeT.

[Ipy wW3yyeHHMM [JAHHOTO MOJY/S Ppealv3yrTCI M CUCTeMaTU3UPYIOTCS  BU[bI
JledTe/IbHOCTH, Ha OCHOBe KOTOPbIX ObOecrieuMBaeTcsi [IOCTWDKEHME —TpeJMeTHbIX U
MeTarpejMeTHbIX TJIaHUPYeMbIX pe3y/bTaToB o0yueHwus, ¢dopmupyetcs
ecTeCTBEHHOHay4Hasl TPaMOTHOCTb: OCBOEHHMe HayuHbIX MeTO/I0B WCC/Ie[lOBaHUs SIBJIEHUM
NPUPO/Ibl M TEXHWKU, OBJIaJileHWe YMeHUsSMH OOBSCHATh (hM3MuUecKue sIBJIeHUs, TMPUMEHSS
TI0/TyYeHHbIe 3HaHUs, pellaTh 3a/jaud, B TOM UMC/Ie KaueCTBeHHbIe U SKCIIepUMeHTa/lbHble.

[TpuHLMNMANBbHO [1esTeTbHOCTHBIN XapaKTep [JaHHOIO pasfiesa peaau3yeTcs 3a CUéT Toro,
yTo 00yyYarolecs BBITIOMHAIOT 33/laHus], B KOTOPBIX UM Ipe/jlaraeTcsi:

Ha OCHOBe TIO/TyUeHHBIX 3HAHWI PACMO3HABaTh W HAYYHO OOBSICHATH (PM3HUECKHe SBJIeHHS
B OKpY>Karoller Npupo/e U MoBCeJHeBHOW JKU3HY;

WCT0/b30BaTh HayuHble METO/bl UCCIe[0BaHus (PH3UUYeCKUX sIB/IEHUW, B TOM YuCjie /IS
MIPOBEPKU TMIIOTe3 U TIOyYeHHs] TeEOPeTUUeCKUX BbIBO/IOB;

OOBSICHATHL Hay4Hble OCHOBHI HanbOOJiee Ba)KHBIX [OCTWKEHHUM COBDPEMEHHBIX TEXHOJIOTUH,
Harpumep, NMPaKTUYeCKOTro UCIO/Ib30BaHUS Pa3/IMYHbIX UICTOUHMKOB SHEpPTrUy Ha OCHOBE 3aKOHa
TpeBpalleH’s] U COXpaHeHUs] BCeX U3BECTHBIX BU/OB SHEPrUU.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O ObPA30OBAHUA

N3ydyenne ¢u3nkun Ha YypOBHE OCHOBHOTO 00IIEro oOpa3oBaHHMsS HANpaBlIEHO Ha
JTOCTIDKEHHE JTMYHOCTHBIX, METAIIPEIMETHBIX U IMPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

B pesynbrate u3ydeHus (uU3MKM Ha YpOBHE OCHOBHOIO O00Iero ooOpa3oBaHus Y
oOyyarorerocst OyryT c)OpMHPOBAHBI CIICIYIOIINE INIHOCTHBIC PE3YJIBTAThl B YACTH:



e 1) mnaTpHOTHYECKOro0 BOCIIMTAHHUS:

e —TIIPOSBIICHHE UHTEpPECA K MCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHICKON
¢bu3nueckoil HaykH;

e —IICHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCUICKHUX YUEHBIX-(U3NKOB,;

e 2) rpa’kIaHCKOT0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e —TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJEHHHM OOILIECTBEHHO 3HAUMMBbIX U
ATHUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN (DU3HKY;

e —OCO3HAHHE BAKHOCTU MOPAIbHO-ITHYECKUX MPUHIUIIOB B IEATEIBHOCTH YYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIUTAHMS:

e —BOCHPUATHE OCTETUYECKUX KauecTB (U3NYECKOM HayKu: €€ TapMOHUYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HeHHOCTH HAYYHOI'0 NO3HAHUS:

e —OCO3HAHHE LIEHHOCTH (PU3NYECKON HAyKM KaK MOIIHOTO MHCTPYMEHTA IO3HaHMs MHpa,
OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BaKHEHIIEH COCTABIIAIOLICH KYJIbTYPHI,

e —pa3BUTHE HAay4yHOM  J0OOO3HATENLHOCTH, HWHTEpeca K  HCCIeI0BaTEeNIbCKON
NESTENIbHOCTH;

e 5) popMupoBaHus KYJIbTYpPbI 310POBbS M IMOIIHOHAIBHOIO 0J1arOIOJIYYHS:

e —OCO3HAHHE LIEHHOCTH 0e30IacHOro oOpas3a *HM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXHOCTU MpaBHJ OE30MacHOTO TOBEICHHS Ha TpPaHCIOpTE, Ha J0Oporax, ¢
AJIEKTPUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B IOMALTHUX YCIOBUSX;

e —cpOpMHPOBAHHOCTh HaBbIKAa pe(IIeKCHU, MPHU3HAHHWE CBOEro IMpaBa Ha OLIMOKY H
TaKOro e IpaBa y JPyroro 4eaoBeKa;

e 6) TPYZ10BOIO BOCIIMTAHMA:

e —aKTUBHOE YYacTM€ B pEIICHUM INPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHMYECKOM W COIMAIbHON
HaNpaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3HUECKUX 3HAHUI;

e —HHTEpEC K MPaKTUYECKOMY M3yUeHUIO Ipodeccui, CBI3aHHBIX C (PU3UKOM;

e 7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA:

e —OpHEHTAlMsd Ha MpUMEHEHHE (DU3MYECKMX 3HAHUM JUIS pelieHus 3a7ad B OO0JIACTH
OKPY>KAIOIEH Cpeabl, INIAHNPOBAHUSA TIOCTYNKOB M OLICHKH MX BO3MOXHBIX IIOCIEACTBHN
JUISL OKPY>KalOIIEH Cpeibl;

e —OCO3HaHHE INI00ATBLHOTO XapaKTepa IKOJOTUYECKUX MPOOJIEM U MyTel UX PEIICHUs;

e §8) ajanTanuM K M3MEHSIIOIMMCS YCIOBHAM COLMAIBHON M IPUPOAHOI Cpeabl:

e —TIOTPEOHOCTh BO B3aUMOJICHCTBUMU TPH BBIIOJHEHUH HCCICIOBAHUNA M TPOEKTOB
(bu3n4ecKoil HalPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM APYTHUX;

e —IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATENbHOCTD;

e —TIOTPEeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHUH, B TOM uucie (HOPMYIHPOBATH HJIEH,
MOHATHS, THIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSX;

e —OCO3HaHHUE Je(UIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (PU3MKH;

e —TIUIAHMPOBAHUE CBOETO PA3BUTHS B MIPHOOPETEHNU HOBBIX (PM3MUECKUX 3HAHU;

e —CTpPEMJICHHME aHAJIM3UPOBaTh M BBIABIATH B3aUMOCBSI3U TNPUPOJBI, O00IIECTBA H
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

e —OIICHKA CBOUX JEHUCTBUM C y4E€TOM BIIMSHMS HAa OKPYXKAIOLIYK CPely, BO3MOXKHBIX
r7100aJIBHBIX MOCIIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe oOCBOEHHS NporpamMmbl IO (HU3UKE HA YPOBHE OCHOBHOIO OOILIETO
oOpazoBanusi y oOyvaromerocs OyayT cGhOpMUPOBAHBI MeTANpeIMeTHbIE Pe3yJabTaThl,



BKJIIOUAIOIIME TIO3HABATENbHBIC YHUBEPCAIbHBIC Y4YeOHbIC JCUCTBUS, KOMMYHHKATHBHBIC
yHUBEpCcaJbHbIe yueOHbIE ACHCTBUS, PETYIATUBHbBIC YHUBEPCAIbHbIE YUeOHbIEC JCHCTBHSL.

ITo3naBaTe/bHBIC YHHBeEPCAJbHBbIC YUeOHbIC el CTBHUS

ba3oBble JJoruyeckue aeiicTBUs:

e BBIABIIAATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA OOBEKTOB (SIBICHUN);

e YCTaHABJIMBATH CYIICCTBECHHBIA MPU3HAK KJIACCU(UKAIIMHA, OCHOBAHUS ISl 000OIIECHUS
CpaBHCHUS,

e BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHUS B paccMaTpUBAaEMbIX (pakTaxX, JAHHBIX U
HAOIIOICHUSX, OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSIM;

e BBIABIIATh NPUYUHHO-CIICJICTBEHHBIC CBSA3M TPH HW3YYCHUH (GU3WYCCKUX SIBICHUH H
MPOIIECCOB, JIeNlaTh BBIBOJBI C HCIIOJIB30BAHUEM JCIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIFOYCHHH, BBIJIBUTATh THITOTE3bI O B3AaUMOCBSI3AX (U3NICCKUX BEITUUHH;

e  CaMOCTOATENILHO BBIOMpATh CIIOCOO pemieHus y4eOHOH (u3ndeckoil 3aj1a4un (CpaBHEHUE
HECKOJIBKMX BapHaHTOB pEIICHUs, BBHIOOP HamOoJee MOAXOAIIET0 C  YYETOM
CaMOCTOSITENTLHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabCKue AeiiCTBHS:

e HCIIOJIb30BATh BOIIPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;

e MPOBOJIUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIM (pU3HUecKuii
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEA0BAaHNE (PU3UUECKOTO SIBICHUS;

e OIICHUWBaThb Ha NMPUMEHHUMOCTH M JOCTOBEPHOCTh HMH(OPMAIMIO, MOJIYYEHHYIO B XO7e
MCCIIETOBAHMSI MU SKCIIEPUMEHTA;

e  CaMOCTOATENILHO (OPMYIHUPOBATH OOOOIIEHUS 1 BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0ICHUS, OIIbITA, UCCIICI0BAHMYS,

e IPOTHO3UPOBATh BO3MOKHOE NalibHEiHIee pa3BUTHE (PU3MUECKUX IPOIECCOB, a TaKXkKe
BBIJIBUT'aTh MPCATNTOJIOKCHUS 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Padora ¢ unopmanmeii:

e IPUMEHATHb Pa3IUYHBIE METOJbl, MHCTPYMEHTbl M 3alpochl IpU IOUCKE U O0TOOpe
MH(POPMALIUHU WU TAaHHBIX C YYETOM MpeUIOKeHHON yueOHoM (pru3nyeckoi 3axaqm;

e AHAJIN3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HHPOPMALUIO PA3TUUHBIX
BUJIOB ¥ (JOPM TIPEICTABICHHUS;

e  CaMOCTOATENIBHO BBIOMpATh ONTHUMAJbHYIO (hOpMy MpencTaBieHUs HHPOPMALUU U
WUTIOCTPUPOBATh pELIAeMble 3a/ladyll HECJIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOMN
rpaduKoi ¥ ©X KOMOMHALIUSIMHU.

KoMMyHuUKaTHBHBIE YHHBepPCcAJIbHbIE YUeOHbIe elcTBHA:

e B XoJe O0OCyXIeHHs y4eOHOro marepuaja, pe3yJbTaToB JIADOPATOPHBIX paboOT H
MIPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMON TEMbl M BBICKAa3bIBATh HJIICH,
HANCJIICHHBIC HAa PCUICHUC 3aa4l U MMOAACPIKAHUC 6J'IaFO)KeJIaTCJIBHOCTI/I 06L[ICHI/ISI;

e COIMOCTaBISATh CBOM CYXKACHUS C CYXICHHUSMH JPYyTUX YYaCTHHKOB JIMAJIOTa,
OoOHaApyKUBaTh Pa3IUIHUe U CXOACTBO TIO3UIIHIA;

e BBIpaXKaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

e myONMYHO  TPEACTABIATH  PE3yJIbTaThl  BBIIOJHEHHOTO  (PU3UYECKOTO  OMBITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

e [OHMMATh W MCIIOIB30BATh MPEUMYIIECTBA KOMAaHAHON W MHIUBHUIYaTbHON pabOTHI MpH
peIeHNN KOHKPETHON (hU3UIECKON MPOOIIeMBI;



MPUHUMATh LEJIA COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JEWUCTBUSA 10 €€
JTOCTIDKCHUIO: PACTIPENIEISITh PO, OOCYXKIaTh TPOIECCHl M Pe3ybTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUST HECKOJIBKHX JIIOJICH;

BBITIOJIHATh CBOIO 4YacTh pPaOOThI, JOCTUTAs KAYECTBEHHOTO pe3yjbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUSA C IPYTUMU YIEHAMH KOMaH/IbI;

OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEILHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJISITl/IBHbIe YHUBEPCAJIBbHBIC yqeﬁmﬂe JeHCcTBUS

Camoopranu3amnus:

BBISIBIISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTYaIMsIX, TPEOYIONMX IS PeIICHHs
(bu3nUecKrux 3HaHUM;

OPHEHTHPOBATHCS B PA3NUYHBIX IIOJIX0/AX MPUHATUS peIIeHUH (MHAWBUAYaIbHOE,
MIPUHATHE PELICHUS B TPYIIIE, IPHUHATHE PEIICHUH IPyTIoif);

CaMOCTOSITENIHHO COCTaBJIATh AQITOPUTM peHIeHHs (U3NYecKod 3ajayd WiIn IUIaHa
UCCIIEIOBAaHUA C YYETOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh NpeaaraéMble BapHAHTHI PEIICHHH;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBI UHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYallUU U IpeuiaraTh IaH €€ U3MEHEHMUS,

OOBSICHATh NPUYMHBI TOCTHKEHUS (HEIOCTH)KEHUS) Pe3yJIbTaTOB JEsTEeIbHOCTH, JaBaTh
OLIEHKY IIPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTH (B TOM YHCIIE B XOJ| BBIMOJHEHUS (pU3nYecKoro
UCCIIEIOBaHMsI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBILNXCS
CUTYyallui, yCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYAHOCTEH;

OLIEHHBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUThH ce0sl HA MECTO APYroro 4YejoBeKa B XOJE€ CIopa WIM JUCKYCCUU HA HAy4YHYIO
TeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPyroro;

NpU3HAaBaTh CBOE MpaBO Ha OMIMOKY INpU pelleHur (U3NYecKux 3aJad WiId B
YTBEPKICHUSIX HA HAyYHbIE TEMbI U TAKOE XKE MPaBO JIPYTroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOydenust B 7 kJjiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE TOJDKHBI

oTpaxkaTh C(HOPMUPOBAHHOCTh Y OOYJAFOIITNXCS YMECHUIM:

UCIIONIb30BAaTh TOHATHSA: (HU3WUECKHe W XHMWYCCKUE SBIICHHS, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJEINb, THUMOTe3a, €IUHUIBl (PU3NYECKUX BEIUYUH, aTOM, MOJIEKYyJa,
arperaTHbIC COCTOSTHUSI BellecTBa (TBEpIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKeHHE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIIas cuia, nedopmanust (ympyras, IJJacTUYECKas), HEBECOMOCTD,
COOOMIAOIINECS COCYIbI;

paznuyath siBIeHus (Auddysus, TEJIOBOE IBIKCHHE YACTHUI] BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE JBIDKCHUE, HHEPIUS, B3aUMOJCHCTBUE Tell, PaBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOW OChIO BpAIICHMsI, Tepeaava IaBJICHUs TBEPIABIMU TEIAMH,
KHUAKOCTAMHU UM Ta3aMH, aTMOC(EepHOe JaBlieHHE, IUIaBaHWE Tell, MpPEeBpaIICHUS



MEXaHMYECKOM dHEPruu) Mo ONMCAHUIO0 UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE W3YUYEHHBIX (DU3NYECKUX SBICHUNA B OKPYXKAIOIIEM MHUDE, B
TOM uucie (QU3NYecKue SBICHHUS B MPUPOJE: NPHUMEPHl IBUKEHHUS C Pa3TUYHBIMU
CKOPOCTSMM B JKMBOW M HEKHUBOW IPUPOJAE, NEHUCTBHUE CUJIBI TPEHHs B IIPUPOJE U
TEXHHUKE, BJIMSHHE aTMOC(EpHOro MaBlieHHS Ha JKUBOM OpraHumsM, IUIaBaHuE pbIO,
pBlYary B TeJe YeNOBEKa, IMPU STOM IEPEBOAUTH MPAKTHYECKYIO 337ady B y4deOHYIO,
BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3UUECKUX SBJICHHM;

OIMCHIBATh M3YUYECHHBIC CBOWCTBA TNl M (DPU3MYECKHE SBICHUS, UCHOJB3Yys (hU3NUECKUE
BEIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Teja, CUila TPEHUs, AaBjieHue (TBEPAOrO
Tena, JKUAKOCTH, ra3a), BRITAIKUBAIOLIAS CUJIa, MEXaHHYecKas paboTa, MOIHOCTD, IJIEUO
CHJIBI, MOMEHT CHJIBI, KOO(P(PHUIMEHT TOJE3HOTO IEHCTBUS MEXaHU3MOB, KUHETHUECKAs U
MOTEHUMAIbHASl PHEPIusi), MPU OMHMCAHUU TPABUWIBHO TPAKTOBATH (PU3NYECKUI CMBICIT
UCTIOJIb3YEMBIX BEJMUUH, UX 0003HAUCHHS W eIUHHIbI (PU3MYECKUX BEJIWYHMH, HAXOJUTh
(dbopMyIibl, CBSI3BIBAIOLINE JaHHYIO (U3NYECKYIO BEIUYMHY C IPYTMMH BEIMYUHAMH,
CTPOUTH TPa(UKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

XapaKTepH30BaTh CBOMCTBA Tel, (PU3MUECKHe SBICHUS U MPOLIECCHI, UCTIOIB3Ys MpaBuiIa
CIIOKEHMs CUJI (BAOJb OJHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBeCHs pbiuara (OJI0Ka), «30JI0TOE TIPABUIIO» MEXaHUKH, 3aKOH
COXpAaHEHHsI MEXaHMUYECKOW HHEPTuH, MPHU ATOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA Y 3aIIMChIBATh €r0 MATEMATUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3NYECKUE SBJICHUS, IIPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE
CUTYallMi NPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATH PUYUHHO-CIIE/ICTBEHHbBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOrMYECKHX IIAaroB C OMOpoil Ha 1-2 M3y4YeHHBIX
CBOICTBA (PU3NUECKUX SBICHUM, (PU3HMUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemath pacuéTHble 3agauyd B 1—2 JEHCTBHA, WCHOJIB3YSd 3aKOHBI M (OPMYIIBI,
CBsI3bIBaIOIME (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHallM3a YCJIOBHS 3aJ]auM 3allMChIBATh
KpaTKoe yCIOBHE, MOJCTABIATh (U3NYECKUE BEIUYMHBI B (OPMYJIBI U TMPOBOIUTH
pacuéThl, HAXOUTh CIIPABOYHbIE TaHHbIE, HEOOXOUMBIE JUIS PEIICHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCTD MOTYYCHHOH (PU3MUECKON BETMYUHBI;

pacrno3HaBaTh MPOOJIeMbI, KOTOPhIE MOYKHO PELIUTH MPH MOMOILIN (PU3UUECKUX METO/IO0B,
B ONHMCAaHMM MCCIEA0BAaHUS BBIICIATH IPOBEPAEMOE IPEAIOIOKEHUE (TUIIOTE3Y),
pazianuaTh U MHTEPIPETUPOBATH IMOJYYEHHBIM pe3ysbTaT, HaXOAWUTh OIIMOKUM B XOJ€
OTIbITA, JIEJIaTh BBIBOJIBI 110 €70 PE3yJIbTaTaM;

MIPOBOAMTDH OIBITHI MO HAOMIONEHUIO (PU3UYECKHUX SIBICHUN WM (DU3MUYECKHUX CBOICTB
Tesn:  (opMynupoBaTh TMPOBEpSAEMBIE TPEANOJIOKEHHs, COOMpaTh YCTaHOBKY W3
MIPEJI0KEHHOT0 000PY0BaHUS, 3aMKUCHIBAThH XO/1 ONbITa U (POPMYIUPOBATH BHIBOIBI;
BBITIOJIHATH TPSMBIE M3MEPEHHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHIIBI U
TEMIIEPATypbl C HCIOJb30BAaHHEM AHAJIOTOBBIX M LU(GPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHusi PHOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPENTHOCTH U3MEPECHHIA,
MIPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DM3UYECKON BETUYHHBI OT APYrod ¢
HCIIOJIb30BAaHUEM MPSIMBIX MU3MEPEHUH (3aBUCHUMOCTH IIyTH PAaBHOMEPHO JBHXKYLIETOCS
Tela OT BPEMEHM JIBXKCHMS Tella, CHUJIbl TPEHUsl CKOJIbKEHHUs OT Beca Teja, KayecTBa
00pabOTKM TOBEPXHOCTEM TEeN W HE3aBUCUMOCTH CHIIBI TPEHHS OT IUIOMIAU
CONPUKOCHOBEHMS TEJ, CWJIbl YNPYrOCTH OT YIJMHEHUS MPYKUHBI, BBITAJKUBAIOLIECH
CHJIBl OT 00bEéMa MOTPYXKEHHOM dYacTH Telna W OT IUIOTHOCTH IKHJIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT IJIyOMHBI, Ha KOTOPYIO MOTPY>KEHO Telo,
YCIIOBHMIA TIJIaBaHMUS TeJ, YCJIOBUI paBHOBecHs pblyara M OJIOKOB), y4acTBOBATH B
IUTAHUPOBAHUM Y4EOHOTO MCCIIEIOBaHMsI, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS,
cliefysl MPEUIOKEHHOMY TUIaHy, (PMKCHUPOBATh pPe3yJIbTaThbl MOJYYEHHOW 3aBUCHMMOCTHU



($u3MUeCKUX BEIMYMH B BHJIC MPEIJIOKEHHBIX TAOMUI] ¥ TpaduKOB, JeIaTh BBIBOJBI 110
pe3yabTaTaM MCCIIEJOBAHUS;

e TMPOBOJUTH KOCBEHHBIE M3MEpeHHs (U3NYECKHX BEJIWYMH (TJIOTHOCTH BEIIECTBA
KHUJIKOCTH M TBEPAOrO TeNa, CHUJIa TPEHUS CKOJBXKEHUsS, [aBJIECHUE BO31yXa,
BBITJIKMBAIOIAS CHJIA, ICHCTBYIOIAs HA MOTPYKEHHOE B KUAKOCTH TeJ0, K03 duumeHt
MIOJIE3HOTO JIEMCTBUS MPOCTBIX MEXAaHU3MOB), CIEAys NMPEI0KEHHOW MHCTPYKIMHU: MPU
BBITIOJIHEHUH M3MEPEHUH COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIYHCIATDH
3HA4YE€HUE UCKOMOMW BEIMYMHBI;

e coOmonaTh TpaBWIa TEXHUKH Oe3omacHOCTH Tpu pabore ¢  JTaboOpaTOpHBIM
o0opyIoBaHUEM;

e yKa3plBaTh MPHUHLMIBI JCHCTBHS NTPUOOPOB M TEXHHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JAMHAMOMETpP, COOOLIAIOIIMECS COCYJbl, OapOMETp, phlyar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTB;

e XapaKTepu30BaTh MPUHLHUIIBI ICHCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPONCTB
C ONMOpOH Ha WX OMHUCAaHUs (B TOM YHCIE: TMOJIIMITHUKH, YCTPOWCTBO BOJONPOBOAA,
TMJPaBIMYECKUIl Tpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp),
UCTIONB3Ysl 3HAHHUS O CBOMCTBAaX (PU3MUECKUX SIBICHMH U HeoOXoaumble (uznyeckue
3aKOHBI ¥ 3aKOHOMEPHOCTH;

e TMPHUBOAMTH TMpPUMEPHl (HAXOAUTh MHGOPMAIMIO O TMpHUMEpax) MPAKTHIECKOTO
UCTONb30BaHUs (U3NYECKUX 3HAHUH B IIOBCEJHEBHOM JKM3HM Uil oOOecreueHHs
O0e3omacHOCTH TpH oOpameHnH ¢ [pudopaMH M TEXHUYECKUMH YCTPOUCTBAMH,
COXPAHEHHUs 3/10pOBbs M COOIIOACHUS HOPM SKOJIOIMUYECKOTO MOBEIEHHS B OKpY KaIOLIeH
cpexe;

e OCYIIECTBJIATH OTOOpP MCTOYHMKOB HH(popMmanuu B VIHTepHETe B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUH M MyTEM CpaBHEHHS
Pa3IMYHBIX MCTOYHUKOB BBIJICNATh MH(YOPMALMIO, KOTOpas SIBJIAETCS NMPOTUBOPEUUBOI
WA MOET OBITh HEJIOCTOBEPHOIA;

e HCIOJb30BATH NPH BBHINOJHEHUHM Y4YEOHBIX 3aJaHUN HAay4YHO-NOIMYJISIPHYIO JIUTEpaTypy
($u3MUeCKOro cojepkaHus, CIpaBOYHbIe MaTepHalbl, pecypchl cetu MHTepHeT, BIajeTh
npuéMaMM  KOHCIIEKTUPOBaHMs TEKCTa, NpeoOpa3oBaHus HHGOpMALMU M3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO03/1aBaTh COOCTBEHHBbIE KpaTKHME NMUCbMEHHBbIE U YCTHBIE COOOILEHHMsS Ha OCHOBE 2—3
MCTOYHUKOB MH(POpPMALUU (PU3UUECKOTO COJEP’KaHHs, B TOM 4YHCIIE MyOIMYHO AenaThb
KpaTKhe COOOIIEHUs O pe3ysbTaTaxX MPOEKTOB WM Y4eOHBIX HCCIEIOBaHUU, NPU 3TOM
IpaMOTHO  MCIIONB30BaTh  HM3YYCHHBIM TMOHATUHWHBIA  ammapaT Kypca  (Qu3ukw,
COIIPOBO’KAATh BBICTYIIJICHUE TIPE3eHTaLnel;

e IIpU BBHINIOJHEHUH Y4YEOHBIX MPOEKTOB U HCCIICAOBAHUM pacrlpenessiTh OOs3aHHOCTH B
rpymnIe B COOTBETCTBUM C MOCTaBJIEHHBIMU 3aJayaMH, CIECIUTh 33 BHIIIOJIHEHUEM IIJIaHa
NENCTBUM, aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TIPYMIIHI,
BBICTPANBaTh KOMMYHHMKATHBHOE B3aUMOJICHICTBHE, YUUTHIBASI MHEHHE OKPY>KAIOLIHX.

K koHiy oOydenust B 8 kJiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE OJDKHBI
oTpaxkaTh c(HOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUI:

e HCIOJIB30BaTh IIOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHHE aTOMOB M
MOJICKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KpUCTANIMYECKUe MU aMop(HbIe Tena,
HACBIIICHHBI M HEHACBILICHHBIM Map, BIAXHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHSA
JHEprus, TEIUIOBOM IBUIATElb, IEMEHTApHBIN JJIEKTPUUYECKUH 3apsll, JJIEKTPUUYECKOE
I10JI€, TPOBOJIHUKY U AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

e pa3inyarh SBJICHUS (TEIUIOBOE pACIIMpPEHHE M CXaTue, TeIulolepenaya, TeraoBoe
paBHOBECHE, CMAauyMBAaHMWE, KaNWUIAPHbIE SBJICHUSA, MCIApPEHHE, KOHJEHCALMs,



JIaBJICHUE, KpUCTaJUIM3aIUs (oTBEepaeBaHue), KHUIICHHE, Teruionepeaaya
(TEerIoNpOBOHOCTh, KOHBEKIIMS, HW3Ty4YeHHUE), DSJEKTpHU3alus Tejl, B3auMOJEHCTBHE
3apsA/IOB, JEUCTBUSI AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJICHCTBUE
MarHMToB, JEHCTBHE MAarHWTHOTO TOJS Ha TMPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAas
WHIYKIMSA) [0 ONHCAHMI0 UX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE M3YUYCHHBIX (DU3UUECKHX SBICHHUI B OKpPY)KAIOIIEM MUpE, B
TOM uuciie (pU3nUecKue SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSIKEHUE U KaWUISIPHbIE
SIBJICHUS B TIPUPOJIE, KPUCTAJUIBI B MpUpojie, uainyyeHue ColiHIa, 3aMep3aHie BOJOEMOB,
MoOpckue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, dJCKTPUYECKUE SIBJICHUS B
atMocepe, SIEKTPUUECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE Tojie 3emud, apend
MOJIFOCOB, POJIb MAarHUTHOTO TOJIS JJIS JKU3HU Ha 3emile, MOJSPHOE CUSHUE, MPU 3TOM
MEPEBOUTH MPAKTHUYECKYIO 3a7adyy B Y4YeOHYIO, BBIJICNATH CYIICCTBCHHBIE CBONCTBA
(mpu3Haku) GU3NIECKUX SBICHUM;

OIKCHIBATh M3YUYCHHBIC CBOMCTBA TEJN M (PU3NYCCKUE SIBICHUS, UCIONB3Ys (PU3UUCCKHE
BEJIMUMHBI (TeMIiepaTypa, BHYTPEHHSISI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, yJAeIbHas
TEIJIOEMKOCTh  BEIIECTBAa, yJAeNbHas TEIUIOTa IUIABJICHHUSA, YJelbHAas  TeIJIoTa
nmapooOpa3oBaHus, yIeNbHAs TEIUIOTa CTOPAaHMs TOIUIMBA, KOY(PQPHUIUEHT TOJIE3HOTO
JICWCTBUSL TEIUIOBOM MAIIMHBI, OTHOCUTEIbHASl BIIAJKHOCTH BO3yXa, JJIEKTPUUYECKUU
3apsij, CUila TOKa, AJIEKTPUYECKOE HAIpsHKEHUE, CONPOTUBIICHUE MTPOBOIHHKA, YACIbHOE
COIPOTHBIICHUE BEIIECTBA, padOTa M MOITHOCTh JJICKTPUUYECKOTO TOKA), TPU OMUCAHHUH
MPAaBWJIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIIb3YEMbIX BEIMYUH, 0003HAUECHUS U
eIUHUIIBI  (DU3WYECKUX BEIUYHMH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JTAHHYIO
Gbu3NYeCKyl0 BEIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TpapuKd H3YYEHHBIX
3aBUCHUMOCTEH (PU3UIECCKIX BEITUUNH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBIEHUS M MPOLECCHl, HCIOIb3Ys
OCHOBHBIE€ TIOJOKEHUSA MOJEKYIIPHO-KUHETUUYECKOM TEOpUU CTPOCHMSI BEIIECTBA,
MPUHIIMI CYTNEepPHO3UINH MOJel (Ha KaYeCTBEHHOM YpOBHE), 3aKOH COXpaHEHHUsS 3apsfa,
3akoH Oma 1715l yyacTka 1enw, 3akoH Jxoyns—JIeHia, 3aKkoH cCOXpaHeHUs! YHEPTUH, Mpu
3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alUChIBaTh €ro MaTeMaTHYecKOe
BBIpaKCHHUE;

OOBACHATH (PU3NYECKUE MPOIIECCHl M CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYyallUii
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh MNPUUUHHOCIECACTBEHHBIC CBSI3H,
CTpOUTH OOBICHEHHE U3 1—2 JIOTHYECKUX IIIAaroB ¢ OMOpOi Ha 1—2 M3y4eHHBIX CBOMCTBA
¢busnueckux sSBICHUN, PU3NIECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3a7adyd B 2—3 JICWCTBHS, WCIONB3YS 3aKOHBI H  (OPMYJIBI,
CBsI3bIBatONME (PH3MUECKHE BEIMUMHBI: HA OCHOBE aHAIM3a YCIIOBHSI 33aJ[a4d 3allMChIBAThH
KpaTKO€ YCJIOBHE, BBISIBISTH HEJOCTATOK JaHHBIX MJI pEIIeHUs 3ajadd, BbIOUpATh
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE /ISl €€ PeIICHHUS, TIPOBOIUTH PACUEThI M CPABHUBATH
MOJTy4eHHOE 3HaueHue GU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPBIE MOYKHO PELIUTH MPH MOMOITH (PU3UUECKUX METOJIOB,
UCIIONIB3YSl ONMCAaHWE UCCIIEOBAHMS, BBIICNATH MPOBEpsieMOe MPEANOIOKEHHE,
OLICHUBATh MPaBUILHOCTH MOPSIKA MPOBEACHUS UCCIEAOBAHMS, 1€TIaTh BHIBOIBL;
MIPOBOAMTD OMBITHI 1O HAOIIOIEHUIO (PU3HUECKUX SBICHUM MU (GU3HYECKUX CBOWUCTB TeI
(KanWIIISIPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBIICHUS] BO3/IyXa OT ero 00bEMa, TeMIepaTyphl,
CKOPOCTH Mpoliecca OCThIBAHMS W HAarpeBaHHs MPU H3IYYCHUU OT I[BETa M3IIydaroleil
(mornomaronieit) MOBEpXHOCTU, CKOPOCTh MCMAPEHUSI BOJIBI OT TEMIEPATYPhl KUJIKOCTH
U iom@aau e€ MOBEPXHOCTH, JJIEKTPU3AlMs TeJl U B3aUMOJEHCTBUE DIEKTPUUYECKUX
3apsA/I0B, B3aMMOJICHCTBUE TMOCTOSIHHBIX MAarHUTOB, BHU3YyaJlM3alldsi MAarHUTHBIX MOJIEH
MOCTOSTHHBIX MarHUTOB, ACMCTBHUS MarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMArHUTa, CBOWCTBA JIIEKTPOJBUTATENSI TMOCTOSHHOTO TOKA): (HOPMYIHpPOBATH



IIpoBEpsAEMbIE IPEANOIOKEHHUS, COOUPATh YCTAaHOBKY U3 MPEIIOKEHHOTO 000pYI0BaHus,
OIUCBIBATh XOJI OIBITA ¥ (YOPMYIUPOBATH BBHIBOJIBI;

BBITOJIHATh TPSMbIE M3MEPEHHS TEMIIEPaTyphl, OTHOCHUTEIBHOW BJIAKHOCTH BO3yXa,
CWJIbl TOKA, HANpSDKEHUS C MCIOJIb30BAHMEM aHAJOIOBBIX HPUOOPOB M JIaTYUKOB
(¢u3MUeCKUX BEIUYMH, CpPAaBHUBATh peE3yJbTaThl HM3MEPEHUH C Y4ETOM 3aJaHHOU
aOCOJIIOTHOM TTOTPEITHOCTH;

MIPOBOJIUTH HCCIICZIOBAaHUE 3aBHCUMOCTH OJHON (PU3MUYECKOW BEIMYMHBI OT JIPYyroil c
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS IIPOBOJHHUKA OT €TI0
JUTMHBI, TUIOIIAJM IIOTIEPEYHOT0 CEYEHHUS W YNEeJNbHOTO CONPOTHUBICHUS BEIIECTBA
IIPOBOJIHMKA, CHUJIBI TOKA, WAYIIErO 4epe3 MPOBOJHUK, OT HANpPSDKEHUS Ha IPOBOJHMKE,
UCCIIEIOBAaHUE IOCIIEIOBATEIBHOTO M IapajuIeIbHOTO COEAMHEHHH IPOBOJIHUKOB):
IUTAHUPOBATh MHCCIIEJOBaHUE, COOMpPATh YCTAHOBKY M BBIMOJIHATh H3MEPEHUs, Clexys
NPEUIOKEHHOMY TIJIaHy, (PUKCHUPOBATh PE3yJbTAaThl MOJIYYEHHONW 3aBHCUMOCTH B BUJC
TaOIuI ¥ TpaQUKOB, AeTIaTh BEIBOJBI 110 PE3yJIbTaTaM HUCCIIEAO0BAHMS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PHU3MUECKUX BENWYMH (yJeNbHAs TEIIOEMKOCTD
BEIIIECTBA, CONPOTHBIIEHHE NPOBOJHHMKA, pabOTa U MOIIHOCTb 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaTh  M3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAJIbHYIO  YCTAaHOBKY, CIEIys
NPEUI0KEHHON MHCTPYKIUH, U BBIYMCIIATh 3HAUEHUE BEJINUHHBI,

coOmogaTh MpaBWJa TEXHUKHM OE30MAaCHOCTH MpH  paboTe ¢ J1abopaToOpHBIM
o0opyIoBaHUEM;

XapaKTepU30BaTh MPUHLUIBI JCHCTBUS N3yUYEHHBIX IPHOOPOB M TEXHUYECKUX YCTPOICTB
C ONOpOH Ha WX OMNHUCaHWs (B TOM YHUCIE: CHUCT€Ma OTOIUICHHS IOMOB, THTPOMETP,
napoBast TypOWHa, ammepMmerp, BOJBTMETpP, CYETYMK AJIEKTPHUUCCKOW DHEPTHH,
ANIEKTPOOCBETUTEILHBIE TPHOOPHI, HArpeBaTelIbHBIC AJICKTPONPUOOPHI  (TIPUMEpHI),
AIIEKTPUYECKHE TPETOXPAHUTETH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSHHOTO
TOKa), WCTOJB3YysS 3HAHUS O CBOMCTBAX (PU3WYECKUX SBICHUH M HEOOXOIUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHHYECKHE YCTPOHCTBAa W M3MEpUTEIbHbIC NPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KUAKOCTHBI TEPMOMETpP, TEpMOC, ICHUXPOMET,
TMIPOMETp, JIBUTaTeNlb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEOCTAT), COCTABIAThH
CXEMBl AJIEKTPUYECKUX LEMel ¢ MOCIeN0OBATeNbHBIM M IapajulelIbHbIM COEIUHECHHEM
3JIEMEHTOB, pa3jInyasl yCIOBHbIE 0003HAUYEHUS 3JIEMEHTOB JIEKTPUUECKUX LETeH;
NPUBOANUTH TpPUMEpPHl  (HaXOAUTh HWHPOPMAIMIO O MpPUMEpPax) MPAKTHYECKOTO
UCTONb30BaHUs (U3NYECKUX 3HAHUH B IIOBCEJHEBHOM JKM3HM [uid OOecreueHHs
0e3omacHOCTH TpH oOpameHnH C NpudopaMH M TEXHUYECKUMH YCTPOUCTBAMH,
COXPaHEHHUs 3/10pOBbs M COOIIOACHUS HOPM SKOJIOIMUYECKOTO MOBEIEHUS B OKpY KaIOLIeH
cpexe;

OCYILLECTBIIATh MOMCK MHpOpMaLUU PU3UUECKOro cojiepxaHus B MIHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAaHUM M MyTEM CpaBHEHHS JIOTIOJIHUTEIbHBIX HMCTOYHMKOB BBIICIATH
MH(POPMALINIO, KOTOpast SBJIAETCS MPOTUBOPEUNBOM MM MOKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JHTEPATypy
(GU3MUEcKOro cozepkaHus, CIpaBOuYHble MaTepHalibl, pecypchl cetu MHTepHeT, BIaaeTh
npuéMamMu KOHCIIEKTUPOBAHHMS TEKCTa, NpeoOpa3oBaHuss WHPOpPMAIMU M3 OJHOM
3HAKOBOW CHCTEMBI B JAPYTYIO;

co3laBaTh COOCTBEHHbIE IHCBMEHHbIE M KpaTKHe YCTHBIE COOOLIeHus, 00o00Imas
MHPOPMALIMIO U3 HECKOJIBKHUX HCTOYHUKOB (PU3UUECKOTO COAEP)KAaHUsS, B TOM YHCIE
nyONWYHO  TPEACTaBIATh  pe3yJbTaThl  MPOEKTHOW WM HCCIIEA0BATEIbCKOU
JESTeNbHOCTH, MPH TOM I'PaMOTHO HCIOJIb30BaTh W3Y4YEHHBIH MOHATHHMHBIA amnmapar
Kypca (pU3UKH, COMPOBOXKIATH BHICTYIUICHUE MPE3CHTAIUCH;

IIPU  BBIMOJIHEHUH YYEeOHBIX IPOEKTOB M HCCIENOBAHMN (PU3NYECKUX MPOLECCOB
pacripenienate O0S3aHHOCTH B TpYIIE B COOTBETCTBHM C TOCTABICHHBIMH 3a/layaMu,
CIIEAUTh 3a BBINOJIHEHHEM IUIaHA JCWCTBUM M KOPPEKTHUPOBATh €ro, aJeKBaTHO



OIICHMBAaTh  COOCTBEHHBIH  BKJQJA B  JIEATEIBHOCTh  TPYIIBI,  BBICTPAMBATH
KOMMYHHKATHUBHOE B3aUMO/ICHCTBHE, MPOSBIISAS TOTOBHOCTD pa3peiiaTh KOH(PIUKTHI.

K koHmy oOydenust B 9 kJiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE OJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUI:

e WCIOJIB30BaThb IIOHATHS: CHCTEMa OTCY€Ta, MarTepualbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIFHOCTh MEXaHMYECKOTO MABIKEHHUs, Aedopmanus (ynpyras, IiacThdeckas),
TpEHUE, HEHTPOCTPEMUTEILHOE YCKOPEHHUE, HEBECOMOCTD U IIEPETPY3KH, LEHTP TSHKECTH,
abCcoMOTHO TBEPJOE TENO, LEHTP THKECTH TBEPAOIO Tela, paBHOBECHE, MEXAaHUYECKHE
KoJIeOaHUs U BOJIHBI, 3BYK, HH(PPA3BYK U yIbTPA3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIIKAJIa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJbHO30PKOCTb, CIIEKTPbHI UCITYCKAHUS
U TIOTJIONICHUS, anb(a, OeTa- 1 raMMa-u3IydeHus], U30TOIBI, SIepHAst YHEPTEeTHKA,;

e pasnuyath SIBICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE BUKEHHE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE NaJCHUE Tell, PABHOMEPHOE
JNBWKEHUE TI0 OKPY>XHOCTH, B3aMMOJIEUCTBHE Te€J, pPEAKTHUBHOE JIBUJKEHHUE,
Kojie0aTeIbHOE JBMKEHHME (3aTyXarollMe€ M BbIHYXJCHHbIE KoyieOaHUs), pPE30HAHC,
BOJIHOBOE€ JIBUYKEHHUE, OTPAKEHHUE 3BYKA, IPSIMOJIMHEWHOE PACIIPOCTPAHEHHE, OTPAKEHUE
U IIPEJIOMJICHUE CBETA, I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, pPa3JIoKEHUE OEIoro cBeTa
B CHEKTP U CIOXEHHE CIHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA, €CTECTBEHHAas
PaZo0aKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOr0 CIEKTPa U3JIy4Y€HHUs) MO ONMMCAHUIO UX
XapaKTepPHBIX CBOWCTB M HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOUINX ITaHHOE (PU3UUYECKOE
SIBJICHUE;

e pacmo3HaBaTh IMPOSBIICEHUE M3YUYCHHBIX (DU3MUECKUX SIBICHUN B OKpYyXKaromiem Mupe (B
TOM 4uciie (U3NYECKHUE SBICHHUSA B NPHUPOJE: NMPUIMBBI U OTIMBBI, JBWKCHHUE IUIAHET
ConHEe4YHON CUCTEMBbI, PEaKTUBHOE JBUKEHUE >KMBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEMCMMYECKHE BOJIHBI, I[yHAMH, 05XO, IBETa Tell,
ONTUYECKUE  SIBJICHUA B  TpUpPOJEe, OUOIIOTUYECKOE  JEHCTBHE  BHIMUMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO W3IyUYEHUH, €CTCCTBCHHBIH paHOaKTUBHBIN
(GoH, KOCMHYECKUE JIy4d, PAAHOAKTUBHOE U3ITyUYeHUE MPUPOIHBIX MUHEPAJIOB, JEHCTBHE
paZMOaKTUBHBIX M3Iy4YEHHMM Ha OpraHu3M 4eJoBeKa), IMpU D3TOM IE€PEBOJIUTH
MPAKTHYECKYI0 3aJadyy B Y4eOHYIO, BBIICNATH CYIIECTBEHHBbIC CBOMCTBA (TIPU3HAKH)
(bu3nUeCcKuX SBICHHIA;

e OIKCHIBATh M3YYECHHBIC CBOWCTBA TeN M (PU3MUECKHE SBICHUS, UCIONB3Ys (hU3HUECKUe
BEJIMYMHBI (CpEelHsAs U MIHOBEHHAs CKOPOCTh Tejla MpPU HEPAaBHOMEPHOM JIBUKEHHH,
YCKOPEHHE, IEpEMELLEHUE, ITyTh, YIJI0Basi CKOPOCTh, CUJIa TPEHUS, CHJIa YIPYTOCTH, CHUJIa
TSKECTH, YCKOPEHHE CBOOOJHOrO MaJieHus, BEC Tejla, UMILYJIbC Telld, UMIYJbC CHIIbI,
MeXaHu4yecKas paboTa M MOIIHOCTh, MOTEHIMATbHAS SHEPrus Teja, MOJIHSATOrO Haj
IIOBEPXHOCTBIO 3€MJIM, IOTCHLIMAJIBHAs HSHEPIUs CXKATOW IIPYKUHBI, KHUHETHYECKas
SHEPrus, MOJHAsg MEXaHU4YEeCKas YHEPTrusi, MePUOJl U YacToTa KoueOaHUil, IIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, M0KA3aTelb NPEIOMIICHUS CpPEIbl),
IpU ONMHCAHUU TPABWIBHO TPAKTOBaTh (PU3NYECKUI CMBICT HCIOJIb3YEMBIX BEIHYHH,
0003HAYCHUSI M EAMHUIBI (PU3UUECKUX BEIWYHMH, HAXOIUTH (OPMYJIBI, CBS3BIBAIOIINE
JNaHHYI0 (GU3MYECKYIO BEJIMYUHY C JPYTMMH BEIHMUYMHAMU, CTPOUTH TPaPUKU U3yUYECHHBIX
3aBUCUMOCTEH (PU3MUECKHIX BEINYHH;

e  XapakTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBICHUS U TMPOILECCHI, HCIONb3Ys 3aKOH
COXpPAHEHUsl DHEPIrUH, 3aKOH BCEMHUPHOIO TATOTEHUs, NPUHLUI CYNEPIO3ULIUMU CHII,
MPUHIUIT OTHOCUTENbHOCTU [anmiiest, 3akoHbl Hbr0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBI OTPAKEHUS U MPEJIOMIICHHSI CBETA, 3aKOHBI COXPAHEHUS 3aps10BOI0 U MacCOBOIO
qycell MPH SIACPHBIX PEAKIHIX, IPH 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMCBIBATh €70 MATEMAaTUYECKOE BBIPAKECHHUE,



OOBSICHATH (PU3UUECKUE MPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIC M B KOHTEKCTE CUTyalui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-CIEICTBEHHBIE CBSI3H,
CTPOUTH 0OBSACHEHHE M3 2—3 JIOTWYECKHX IIaroB ¢ ONOPON Ha 2—3 M3y4YEeHHBIX CBOMCTBA
buznyecKux sIBICHUH, GU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEI;

pemare pacuéTHbIe 3aa4M (OMMPAIOLIUECS HAa CUCTEMY M3 2—3 ypaBHEHMI), UCTIOIb3Ys
3aKOHBI U OPMYJIBL, CBA3BIBAOININE (PU3MUECKHE BETUUHNHBI: HA OCHOBE aHAJIN3a yCIOBUS
3aJ]aud  3aluChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HENOCTAIONIME WM H30BITOUHBIC
JaHHbIE, BHIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIC JUIS PEHIeHHs, MPOBOJIUTH
pacu€Thl ¥ OLIEHUBATH PEATUCTUYHOCTD MOJyYEHHOTO 3HaUCHHS (PU3MUECKON BEINYHHBI,
pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOYKHO PELIUTH MPHU MOMOILIN (PU3MUECKUX METO/I0B,
UCTIONB3Yysl OIMCAHWE WCCIENOBAHUS, BBIACHATH IPOBEPSIEMOE MPEINONI0KEHHUE,
OILICHMBATh MPABUJIBHOCTh TMOPSIKA MPOBEICHHSI HCCIEIOBAHMS, JAeJaThb BbBIBOJIBI,
MHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHHUH U OTIBITOB;

MPOBOAMTD OMBITHI 1O HAOIIOIEHUIO (DU3HMUECKUX SBICHUM MU (U3NYECKUX CBOWCTB TeI
(u3ydyeHue BTOporo 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHMsS HHEPrud, 3aBHUCHUMOCTH
nepuoAa KojebaHui MpyKUHHOTO MAsSTHHUKA OT Macchl Tpy3a M JKECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/bl MaJIbIX KOJICOaHUH, MpsIMONMHEHHOE pacnpocTpaHeHUe
CBeTa, pa3yiokeHHue 0eoro cBeTa B CIEKTpP, U3YUCHHE CBOMCTB M300paKeHUS B IIIOCKOM
3epKajie W CBOWCTB HW300paXeHHsI TMpeAMeTa B coOHparomieil IuH3e, HaOI0IeHUE
CIUIOIIHBIX U JMHEHUYaThIX CIIEKTPOB M3ITyUEHHs): CAMOCTOSATEIBHO COOMPATh YCTAaHOBKY
u3 U30BITOYHOrO Habopa OOOPYIOBaHUS, OMHUCHIBATH XOJ OIBITA M €ro pe3yJbTaThl,
(bopMyIIHpPOBaTh BHIBOJIBI;

NPOBOJUTH MpPHU HEOOXOJUMOCTH CEPHIO TMPSIMBIX H3MEPEHUH, Ompenaenss cpeaHee
3HAUYCHHUE W3MEPSIeMOM BeIWYUHBI ((hOKYCHOE pacCTOSTHUE COOMpAromel JIMH3BI),
000CHOBBIBAThH BBIOOP CIIOC00a U3MEPEHUS (M3MEPUTEIBHOTO TTPHO0pa);

MPOBOAMTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C HCIOIb30BAaHHEM
NPSAMBIX U3MEPEHHUH (3aBUCUMOCTh IIYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBMKEHHH
0e3 HavyalbHOM CKOPOCTH, MepuoAa KoueGaHH MaTeMaTHUeCKOro MasTHUKAa OT JJIMHBI
HUTH, 3aBUCHUMOCTH YIJIa OTPaKEHHsI CBETa OT YIJIa MAaJeHUs M yIJia MPEJOMIICHHS OT
yria MajeHus): IUIaHUPOBAaTh HCCIEIOBaHHE, CaMOCTOSITENbHO COOUpaTh YCTaHOBKY,
(buKCUpOBaTh pPE3yibTaThl MOJIYYCHHOW 3aBUCUMOCTH (PU3MYECKHX BEIWYMH B BUJE
Tabnui U rpaduKoB, JAeTIaTh BHIBOABI IO pe3yJibTaTaM HCCIEI0BaHNUS;

IIPOBOJUTh KOCBEHHBIE WM3MEpPEHHUS (UIUUECKUX BEIWYMH (CpPEeaHsSsl CKOPOCTh H
YCKOpEHHUE Tesa MPU PAaBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOJHOTO MaJCHUS,
KECTKOCTb TPYKUHBI, KOI((OUIMEHT TPEHHsS CKOJIbKEHHUS, MeXaHudyeckas pabora H
MOIIIHOCTb, YaCTOTa U MepUOJ KOJIeOaHU MaTEeMaTUYECKOTO U MPY>KUHHOTO MasiTHUKOB,
OIITHUYECKAsi CHJIa COOMPAIONIEH JTMH3BI, PAJUOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHHUS,
coOupaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY U  BBINOJNHATH HU3MEPEHHS, Cleays
NPE/UIOKEHHONM MHCTPYKIMM, BBIYMCIATH 3HAUEHHE BEJIMYUHBI M aHAJIU3UPOBATH
MOJTy4YEHHBIE PE3yJIbTAThl C YUETOM 3aJJaHHON MOTPEIIHOCTH U3MEPEHUN;

coOmogaTh MpaBWJia TEXHUKHM OE30MAaCHOCTH MNpH  paboTe ¢ J1abopaToOpHBIM
o0opyIoBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKH M3YYEHHBIX (PH3HMUECKUX MOJICNICH: MaTepuaibHas TOUKa,
abcoMoTHO TBEPJIOE TENO, TOYCUHBIM HCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHEeTapHas
MOJIeNIb aTOMa, HyKJIOHHAsl MOJIeNIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPUHIHUIIBI IEHCTBUS U3YUCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOICTB
C OTOPOil Ha UX OMHUCAHUA (B TOM YHCIE: CIIUAOMETp, JATYUKH MOJOKEHHUS, PACCTOSTHUS
U YCKOpPEHUS, PaKeTa, 9XO0JO0T, OUKH, MEePHUCKOI, (oToanmapar, ONTHYECKHE CBETOBOIDI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCIONB3yS 3HAHUS O CBOWMCTBaxX
(bu3UYecKuX SBJICHUN U HEOOX0IUMbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbl M CXEMAaTHUHBbIE PUCYHKU M3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB IMPH PEIICHUH Y4eOHO-



MPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMBI JJISl MOCTPOCHHS H300paKEHUH B IIOCKOM
3epKaJie U COOMPAIOIIEH JINH3E;

NPUBOANUTH TpPUMEpPHl  (HaXOAUTh HWHPOPMAIMIO O TpPUMEpax) MPAKTHYECKOTO
UCTONb30BaHUs (U3NYECKUX 3HAHUH B IIOBCEJHEBHOM JKM3HM Uil oOOecreueHHs
0e3omacHOCTH TpH oOpameHnH C [pudOpaMH M TEXHHUYECKUMH YCTPOUCTBAMH,
COXPaHEHHUs 3/10pOBbs M COOIIOACHUS HOPM SKOJIOIMUYECKOTO MTOBEIEHUS B OKpY KaIOLIeH
cpene;

OCYLIECTBIATh TMOUCK MH(pOpManuu (Qu3Mueckoro coxaepxkanuss B VIHTepHere,
CaMOCTOSITENTLHO  (DOPMYIUPYsI TOMCKOBBIM 3ampoc, HAXOJUTh IyTH OIpPeIeIeHUs
JOCTOBEPHOCTH IOJY4YEHHOW HWHPOPMALMU Ha OCHOBE MMEIOLIUXCSA 3HAHUH W
JIOTIOJIHUTENBHBIX NUCTOUHUKOB;

UCIOJIb30BaTh MPH BBINOJHEHUN Y4eOHBIX 3aJaHUN HAyYHO-TOMYJSIPHYIO JHUTEPaTypy
(u3MUECKOro cojepkaHus, CIpaBOYHbIe MaTepHalbl, pecypchl cetu MHTepHeT, BIajeTh
npuéMaMM  KOHCIIEKTUPOBAHMs TEKCTa, HpeoOpa3oBaHus HHPOpMALMU M3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMMUCbMEHHBIE U YCTHBIE COOOILEHHSI HA OCHOBE MH(OPMALIUH U3
HECKOJIBKUX HMCTOYHUKOB  (DU3NYECKOTO COJIEpXKaHMs, IyOJUYHO TPEACTaBIATH
pe3yJIbTaThl MPOEKTHOM WM MCCIEN0BATENbCKOW IESATEIBHOCTH, IIPU TOM TPaMOTHO
UCTIOJIb30BAaTh W3YYEHHBIH MOHATHUIHBIN anmapar u3y4aeMoro pasaena (Gu3uku u
COIIPOBOKAATh BBICTYIJICHHE IIpe3eHTalMed ¢ y4éToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.

TEMATHUYECKOE IVIAHUPOBAHUME

7 KJIACC
Ne | HaumeHoBaHue KonnyecTrBo uacos JJ/IeKTPOHHBbIE
pas/ie/ioB M TeM (umdposrbie)
n/ | mporpammsli o0Opa3oBare/IbH
n ble pecypchbl
Bcero | KonTpoan IIpakTH4yec
HbIe PadoThI KHe padoThI
Paszgen 1. ®u3uka U eé po/ib B N03HAHUH OKPY)KaloLiero Mmupa
1.1 | dwusuka - HayKa O 2 0 0 bubmoTeka
Tpupoje HOOK
https://m.edsoo.r
w/7f416194
1.2 | ®dusuueckue 2 0 0 BbubnoTeka
BeJIMYUHBI OOK
https://m.edsoo.r
u/7f416194
1.3 | EcrecTBeHHOHayYHbI 2 0 1 BbubnoTeka
Y MeTOJ, MO3HaHUS OK
https://m.edsoo.r
u/7f416194
Ntoro no paspeny 6 1

Pa3pen 2. IleppoHava/ibHbIe CBe/leHUS 0 CTPOEHUH BellecTBa




2.1 | CrpoeHue BellecTBa 1 0 bubnoTeka
LHOK
https://m.edsoo.r
u/7f416194

2.2 | [OBwkeHue u 2 0 bubmoTeka

B3aUMO/IeICTBHE OOK
YacTUL] BelljecTBa https://m.edsoo.r
u/7f416194

2.3 | ArperaTHble 2 1 bubmoTeka

COCTOSIHMA BellleCTBa OOK
https://m.edsoo.r
u/7f416194

Wtoro no pa3peny 5
Pa3pen 3. /IBi>keHue U B3aMMO/ieliCTBHe TeJl

3.1 MexaHuueckoe 3 0 bubioreka

[IBUKeHue OOK
https://m.edsoo.r
u/7f416194

3.2 WNuepuus, macca, 4 0 bubnuoreka

TJIOTHOCTh HOOK
https://m.edsoo.r
u/7f416194

3.3 Cuna. Bugsl cun 14 1 bubmuoTeka
LHOK
https://m.edsoo.r
u/7f416194

Wtoro no pa3peny 21
Pa3pen 4. [laB/ieHne TBEPABIX TeJI, XKUJKOCTeH U ra3oB

4.1 | [asnenue. Ilepesaua 3 0 bubsoreka

JlaB/IeHUs TBEPABIMU OOK

Te/laMH, >KUIKOCTSIMH https://m.edsoo.r

Y razamu u/7f416194

4.2 | [aByeHuve XUAKOCTU 5 0 BbubnoTeka
LHOK
https://m.edsoo.r
u/7f416194

4.3 | AtmocdepHoe 6 0 bubmoTeka

JlaBjieHue OOK
https://m.edsoo.r
u/7f416194

4.4 | [elicTBUe KUJKOCTH 7 1 bubmoTeka

Y rasa Ha OOK

TOTPY’KEHHOE B HUX https://m.edsoo.r

Tesno u/7f416194

Wtoro no paspeny 21




Pa3gen 5. PaGoTa 1 MOIIHOCTh. DHEPrus

5.1 | Pabora 1 MOIIHOCTb 3 0 1 bubmoTeka
LHOK
https://m.edsoo.r
u/7f416194

5.2 | TIpocTbie MeXaHU3MBI 5 0 1 bubmoTeka
LHOK
https://m.edsoo.r
u/7f416194

5.3 | MexaHuueckas 4 1 0 buboreka

SHeprus OOK
https://m.edsoo.r
u/7f416194

Ntoro no paspeny 12 2
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4 15
YACOB I10
I[MPOT'PAMME
8 KJIACC
Ne | HaumeHoBaHMe KosmmuecTBO YacoB J/IeKTPOHHbIE
pa3fiesioB U TeM (yudposBbie)
n/ | mporpaMmsbl oOpa3oBare/IbHbIE
n pecypchbl
Bcer | KoHTpo/b ITpakT
(] HbIe HYeCKH
pPadoThI e
pabot
bl
Pa3zgen 1. TenioBble siB/I€EHUA

1.1 CtpoeHue U CBOMCTBa 7 0 0 bubmioreka LIOK

BelllecTBa https://m.edsoo.ru/7f4181

ce

1.2 TerioBbie MpoOLECCHI 21 1 5 bubmioreka LIOK

https://m.edsoo.ru/7f4181
ce
Wroro no pasgeny 28 5
Paszpen 2. JnekTpuyeckre 1 MarHUTHBIE ABJ/ICHUSA
2.1 | DOnektpuueckue 7 0 1 bubmmoreka LIOK

3apsAbl. 3apsUKeHHble
Tesla U UX
B3aUMO/IENCTBHE

https://m.edsoo.ru/7f4181
ce




2.2 [TocTosiHHBIV 20 1 7 bubmoreka LIOK
3/7IeKTPUUeCKUM TOK https://m.edsoo.ru/7f4181
ce
2.3 MarHuTHbIe SIB/IeHUS 6 1 2 bubnuoreka IIOK
https://m.edsoo.ru/7f4181
ce
2.4 OJIeKTPOMarHUTHast 4 0 0 bubmioreka LIOK
VHAYKLUS https://m.edsoo.ru/7f4181
ce
Ntoro no pa3peny 37 10
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO 68 3 15
YACOBIIO
[MPOI'PAMME
9 KJIACC
Ne | HaumeHoBaHue KonnyecTBo yacoB JJ/IeKTPOHHBbIe
pa3fiesioB M TeM (yudposBbie)
n/ | mporpamMmsbl oOpa3oBaTe/IbHBIE
n pecypchbl
Bcero Kontposis | IIpakT
HbIe nyec
padoThI KHe
padoT
bl
Pa3zaen 1. MexaHnueckue siBJIeHHUA
1.1 | MexaHuueckoe 10 0 1 bubmmoreka IIOK
JBIDKeHUe U https://m.edsoo.ru/7f41ada
Criocobel ero 6
ONUCaHUs
1.2 | BzaumopeiicTBue 20 1 3 Bbubmoteka LIOK
Tes https://m.edsoo.ru/7f41a4a
6
1.3 | 3akoHbI COXpaHeHusI 10 0 3 bubnuoreka LIOK
https://m.edsoo.ru/7f41a4a
6
Wroro no pa3geny 40 7
Pa3pen 2. MexaHuyecKHe Ko/jie0aHUsA U BOJTHBI
2.1 | MexaHuueckue 7 0 3 bubmuoreka LIOK
KosiebaHust https://m.edsoo.ru/7f41a4a
6
2.2 | MexaHWUeCKHUe 8 1 3 bubmoreka IIOK

BOJ/IHBL. 3BYK

https://m.edsoo.ru/7f41a4a
6




Ntoro no paspeny

15

6

Pa3,ueJ1 3. BJIEKTPOMaI‘HI/ITHOE 11oJie 1 3J/IEKTPOMAarHUTHbIE BOJ/IHbI

3.1 ONeKTpoMarHuTHoe 6 0 2 bubnuoreka LIOK
rojie U https://m.edsoo.ru/7f41a4a
3/1IeKTPOMarHUTHbIE 6
BOJIHBI
Ntoro no pa3peny 6 2
Pa3aen 4. CBeTOBbBIE AB/IeHHSA
4.1 | 3axoHBI 6 0 2 bubmmoreka LIOK
pacrpocTpaHeHus https://m.edsoo.ru/7f41a4a
cBeTa 6
4.2 | JluH3bl K 6 0 3 Bbubmoteka LIOK
OTTHYeCKue https://m.edsoo.ru/7f41a4a
prOOPHI 6
4.3 | Pa3noxenue 6eyoro 3 0 3 Bbubmoteka LIOK
CBETa B CITEKTP https://m.edsoo.ru/7f41a4a
6
Ntoro no pazpeny 15 8
Paspgen 5. KBaHTOBBIE AIB/IeHUA
5.1 | Ucnyckanve u 4 0 0 bubmuoreka LIOK
TIOTJIOIIIeHe CBeTa https://m.edsoo.ru/
aTOMOM 7f41a4a6
5.2 | CrpoeHue aTOMHOIO 6 0 1 Bbubmoteka LIOK
sapa https://m.edsoo.ru/7f41a4a
6
5.3 AnepHble peakuu 7 1 1 bubmuoreka IIOK
https://m.edsoo.ru/7f41a4a
6
Ntoro no pazpeny 17 2
Pa3pen 6. IToBTopHuTe 1bHO-000011aK0I{HUIT MOJY/TH
6.1 | IloBTOpEHue U 9 0 2 bubmioreka LIOK
0600111eHIEe https://m.edsoo.ru/
cojiepkaHusi Kypca 7f41a4a6
dbu3uky 3a 7-9
KJ1acc
Ntoro no paspeny 9 2
OBIIEE KOJIMYECTBO 102 3 27
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