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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yue6Horo mpeamera «®Duszukay (mpeameTrHas — 00JacTh
«EcTrecTBeHHO-HayuUHbIE [TPEIMETHD») Ha YPOBHE OCHOBHOT'O 00I11€r0 00pa3oBaHMsI COCTAaBIIEHA HA
ocHoBe TpeOoBaHUil K pe3yiabTaTaM OCBOEHUS MPOTPaMMBI OCHOBHOTO 0O0IIEro odpazoBaHUs
@DenepanbHOTO  TOCYAAPCTBEHHOTO 00pa3oBaTEIbHOrO CTaHIApTa OCHOBHOTO  001IeT0o
obpazoBanus (gaee — I'OC O00), DenepanbHON 00pa30BaTEIHLHON MTPOTrpaMMbl OCHOBHOTO
obmero obpazoBanus (panmee — ®OII OOO0), DenepanbHON padoyelt TPOrpaMMbI MO Y4eOHOMY
npeamery «PU3uKay, a Tak’Ke OPUEHTHPOBAHA HA IEJIEBbIe IPHOPUTETHI, CHOPMYITUPOBAHHBIC B
denepanbpHON paboueli mporpaMme BOCITUTAHUSI.

OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJMETA «®U3UKA»

Kypc ¢pusuku — crucremMoo0pa3yromuii isi €CTeCTBEHHO-HAYUYHbIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUECKUE 3aKOHBI JISKAT B OCHOBE IPOLIECCOB M SIBICHUH, U3yYaeMbIX XUMHEH,
Ouonorueii, actpoHoMuerd u gusndeckoil reorpagueil. dusznka — 3TO NpeaMET, KOTOPBIM He
TOJIbKO BHOCUT OCHOBHOMW BKJIAJl B €CTECTBEHHO-HAYYHYIO KapTHUHY MUPA, HO U MPEAOCTABIISET
Haubosee sCHble 00pa3ibl MIPUMEHEHHUSI HAYYHOTO METOJA MO3HaHUs, T. €. Crocoba MoydeHus
JIOCTOBEPHBIX 3HAHWH 0 MuUpe. HakoHen, ¢u3nka — 3TO MpeaMeT, KOTOPhId HapsAy ¢ APYTUMH
€CTeCTBEHHO-HAYYHBIMA TPEIMETaMH JOJDKeH JaTh IIKOJIBHUKAaM TIpeACTaBIeHHE 00
YBJIEKATEIbHOCTH HAyYHOTO HCCIEAOBAHUSA U PAJOCTU CAMOCTOSITEILHOTO OTKPBITUS HOBOTO
3HaHUS.

OpnHa U3 TnaBHBIX 3a/1a4 (pu3muecKkoro oOpa3oBaHusl B CTPYKType oOmiero odpa3zoBaHus
COCTOUT B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOH TPAMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM
Macchl 00y4aroIuxcs, KOTOpbIE B JaJbHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HOOOpa3HbIX cdepax
nesrenbHOCTH. Ho He MeHee BakHOI 3a7aueil siBiseTCs BBIABICHHE U MOATOTOBKA TAAHTIUBBIX
MOJIOZIBIX JIIOAEH I MpoAOJDKEeHUs oOpa3oBaHMs M JaibHeWmell mnpodeccruoHanbHON
NeSITETTHHOCTH B 00JIaCTH €CTECTBEHHO-HAYYHBIX MCCIIEIOBAaHUN U CO3/IaHMH HOBBIX TEXHOJIOTHH.
CornacHo MPUHATOMY B MEXIYHapOJHOM cooOliecTBe ompezeneHuto, «EctecTBeHHO-Hay4Has
IPaMOTHOCTh - 3TO CHOCOOHOCTh YeJIOBEKa 3aHUMAaTh AKTMBHYIO TI'PAXKJIAHCKYIO MO3ULHIO IO
OOIIECTBEHHO 3HAYUMBIM BOIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HAayKaMH, H €r0 TOTOBHOCTb
MHTEPECOBAThCS ECTECTBEHHO-HAYYHBIMH HICSIMUA. HaydHO TpaMOTHBIA YeJIOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYKICHHUHU TPOOIEM, OTHOCSAIIMXCS K €CTECTBEHHBIM
HayKaM ¥ TEXHOJIOTUSIM, YTO TPEOYeT OT HEro CIeIyIoIuX KOMIETEeHTHOCTEMH:

—Hay4YHO OOBSICHATH SIBJICHUS,

—OIICHWBAaTh U TIOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICAOBAHMS,

—MWHTEPIPETUPOBATD JTAHHBIE M MCITOJIb30BaTh HAyYHBIC JJOKA3aTEIbCTBA IS MOy dSHHS
BBIBOJIOB.»

I/I3yquI/IC (I)I/I3I/IKI/I CIIOCOOHO BHECTH pemaroumﬁ BKJIa/J1 B (I)OpMPIpOBaHI/IC €CTCCTBCHHO-



HAYYHOH IPaMOTHOCTH O0YYarOIIUXCS.

HEJIM N3YUEHUSA YYEBHOI'O IPEAMETA «®U3UKA»

Henun wm3ydyeHuss (U3NKKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OIpPEACIICHBI B
Konuenmun npenogaBanus yueOHoro mpeamera «®dusnuka» B 00pa3oBaTENbHBIX OPraHU3ALUSIX
Poccuiickoit ®enepanuu, pealu3ylOMUX OCHOBHBIE 00I11€00pa30BaTeNbHbIE POrpaMMBI,
yTBepkIEHHOW pernienneMm Koserun MunucrepcrBa npocsemieHus Poccuiickoit denepaiuu,
npotokoi ot 3 pekadpst 2019 r. Ne [TK-4BH.

Henu nzyuenust Gpusnku:

—IpUOOpETeHNE HMHTEpeca M CTPEeMIICHHsS OOYyYalomMXCcsi K HayyHOMY H3YUYCHHUIO
MPUPO/IbI, PA3BUTHE UX MHTEIIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BUTHE TMPEACTABICHUNH O HAYYHOM METOJe TNO3HaHUs U (QopMHUpoBaHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY’KaIOLUM SIBJICHUSIM;

—hopMupoBaHre HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yUeHHs] OCHOB CTPOCHHS
MaTepuu U (GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

—(opmupoBaHue NpeaCTaBlIeHUN 0 poiu GU3UKH IS Pa3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJIOTHIA;

—pa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeid mnpodeccnoHaIbHOMI
NEeSITEIbHOCTH, CBSI3aHHOW C (U3MKOW, MOJArOTOBKAa K JalibHEHIIeMy OOY4YeHHIO B OSTOM
HaIpaBICHUU.

JlocTKeHre 3TUX IeJield Ha ypOBHE OCHOBHOTO 00Iero o0pa3oBaHusi oOecrieuynBaeTCs
pELIEHUEM CIIEIYIOIINX 3aau:

—IpUOOpETeHNEe 3HAHMKM O JUCKPETHOM CTPOCHMM BELIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

—TIpuoOpeTeHne YMEHUH ONUChIBaTh M OOBSACHATH (DU3MUECKHE SBICHUS C
UCTIOJIB30BaHUEM TTOJTyUYEeHHBIX 3HAaHUI,

—OCBOEHHE METOJIOB pELIeHUs MNPOCTEHIINX pacu€THBIX 3aJady C MCIOJIb30BaHUEM
bu3nuecKkux Moienel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHHH HaOOJaTh TPUPOJHBIC SBICHHUS W  BBIOJHATH  OIBITHI,
nabopartopHble  paOOTBl M OKCHEPHUMEHTAIbHBIE  HCCIEIOBaHUS €  HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX TIPHOOPOB;

—OCBOEHHE TMPUEMOB PabOTHl ¢ MH(popMalMend (U3NYECKOro COJEepKaHUsA, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHHSIX (PU3MKM; aHaIM3 UM KPUTUYECKOE OLIEHUBaHHE
uH(pOopMaLnu;

—3HaKOMCTBO €O chepamu poecCHOHATTbEHON NEeITeTbHOCTH, CBI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMHU Ha JOCTHKEHHSIX (PU3NUECKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE



o O A WO DN B

B cootBerctBun ¢ ®I'OC OO0 ¢usnka siBisieTcs: 00s3aTeNbHBIM MMPEAMETOM Ha YPOBHE
OCHOBHOTO 001Iero oopa3oBanus. J[aHHass mporpamMma mpeaycMaTpuBaeT H3ydeHue (GU3UKA Ha
06a30BOM ypoBHE B 00bEéMe 2384 3a Tpu roga oOydeHus o 24 B HeJleto B 7 U 8 Ki1accax u 1o 34
B Hezenio B 9 kiacce. B TeMaTHueckoM miIaHUPOBaHUU JUTs 7 ¥ 8 KJIaCCOB MPEATIOIAaraeTcs pe3epn
BpPEMEHH, KOTOPBIH YyYHUTENIb MOXET HCIIOJIb30BaTh 10 CBOEMY YCMOTpEHHIO, a B 9 Kiacce —
MOBTOPHUTENbHO-000011aI0IIUH MOTYJIb.

COJAEPXAHUE YYEBHOI'O TIPEJIMETA «®U3UKA»

7 knace

Paznen 1. ®usuka u e€ posib B NO3HAHUHM OKPY KAIOLIEro MHUpa

®duznka — Hayka o npupoje. Asnenus npupoasl. usznueckue sIBICHUSA: MEXAHUYECKHE,
TEIJIOBBIE, FJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue Benu4MHBL. M3Mmepenue ¢usznyecknx BenuyuH. Dusndeckue MpPUOOPHI.
ITorpemHocTs n3MepeHnii. MexayHapoaHas CUCTeEMa €IMHUL.

Kak ¢usuka u apyrue ecTeCTBEHHBbIC HAYKU M3Y4alOT MpUpOIy. EcTecTBEeHHO-HAYUHBIH
METOJl TO3HAHMs: HaOIIOJeHHe, IOCTAHOBKA HAY4YHOTO BONPOCA, BBIABUIKEHHE THIOTE3,
HKCIEPUMEHT 110 TMPOBEPKE TIHUIOTE3, OOBsAcHEHHEe HalmogaeMoro spiaeHus. OmnucaHue
($u3NYECKUX SIBICHUN C TOMOILBIO MOJIEJIEH.

Hemoncmpayuu

1. Mexanunueckue, TEMIOBbIE, SIEKTPUUECKUE, MATHUTHEIE, CBETOBBIE SABJICHUS.
2. ®usuyeckue NpuOOPHl M HPOLEAYpPa NPAMBIX HU3MEPEHHH AHANOTOBHIM U LU(POBHIM
puoOpOM.

Jlabopamopuvie pabomot u onvimul
. Onpenienenyie LEeHbl JeNeHUs IIKalbl U3MEPUTEIBLHOTO MPUoOOpa.

. I3amepenue paccTossHuM.

. 3mepenune o0bEMa KUAKOCTU U TBEPJOTO TENA.

. Onpeznenenue pa3mMepoB MaJbIX Tell.
. I3mepenune Temneparypsl py MOMOIIH )KUJKOCTHOTO TEPMOMETPA U JATUHUKA TEMIIEPATYPHI.

. HpOBGI[eHI/IC HCCIICAOBAaHMA I10 MPOBCPKE T'MITOTC3BI: «I[J'If[ JAaHHOT'O BC€HICCTBA 4YCM OoubIIe

o0veM Tena. Tem Oombiie Maccay Paboma npogooumcs emecmo peKoOMeHOOB8AHHOU pabombl
«IIposedenue uccnedosanus no npogepke cunomesvl. OAIbHOCMb NOAEMA WAPUKA, NYUEHHO20
20pu3oHmanbHo, mem 6Oonvuie, uwem Ooavule evicoma nyckay. OcHosanue: omcymcmeue
000py008anUs, BKIIOUEHIUE AHAI02A 8 COOPHUK OJisl HOO2OMOBKU K UMO2080U ammecmayuu.
Pa3nen 2. [lepBoHayaibHble CBeIeHHSI O CTPOEHHH BellecTBa
CrtpoeHue BeliecTBa: aTOMbI M MOJEKYNbI, WX pasMmepbl. OTMBITHL, JTOKA3bIBAIOIINE

JAUCKPETHOC CTPOCHUC BCUICCTBA.



JIBrxkenue uvactull BemiecTBa. CBSI3b CKOPOCTH JIBIDKEHHSI YACTUIl C TEMIIEpaTypoOu.
bpoyHnoBckoe nmBmwxkenue, muddysus. B3zanmojeiicTBUEe YacTHI[ BEIIECTBA: MPUTHKCHHUE H
OTTaJIKUBaHUE.

ArperatHble COCTOSIHUSI ~BEIIECTBA: CTPOCHHE Ta30B, KUIAKOCTEH U  TBEPIBIX
(kpucTayuinyeckux) Teia. B3auMocBA3b MeXay CBONCTBAMHU BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Jemoncmpayuu

1. HaGmonenue 6pOYHOBCKOTO JIBUKEHHS.

2. Hab6mopenue nuddysuu.

3. Ha6J'IIOI[eHI/Ie ﬂBHCHHfI, 06'b$ICH$IIOH_[I/IXC$I MMPUTAKCHUEM WJIM OTTAJIKUBAHUCM YaCTUILL
BCIICCTBA.

Jlabopamopnuvie pabomot u onvimeul

1. Ouenxa pasmepoB MajbIX Tel METOAOM psaoB. OLeHKa AMaMeTpa aToMa METOIO0M PSI0B
(c  wucnomb3oBanueM  Qororpaduit).Paboma  pacwupena no - CpasHeHuro ¢
PEKOMEHO0BAHHOU C Yelblo YCUNeHUsl HNpaKkmuueckou cocmasiaowel yuedH020

npeomema.
OnbIThI 1O HAOTIOIEHUIO TETNIOBOTO PACIIMPEHHSI Ta30B.

3. OnbIThl 0 0OHAPYKEHUIO IEHCTBUS CUI MOJIEKYISPHOIO HPUTSKEHHUS.

Pazgen 3. /IBu:keHne H B3auMo/ieiicTBHeE TeJl

Mexanuyeckoe aBuxkeHue. PaBHOMepHOE M HepaBHOMEpHOE aABMxkeHue. CKOpPOCTb.
Cpenusisi CKOpOCTh TIPH HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTr v BpeMeHU JBUKEHUS.

SBnenue uHepuuu. 3aKOH HMHEpUMU. B3aumopneiicTBue Tenm Kak NMpUYMHA HW3MEHEHUS
CKOpPOCTH JIBM)KEHMsI Tell. Macca kak mepa umHepTHocTH Tena. IlnotHocTs BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIE 00bEMa BEIIeCTBA.

Cuna kak XapakTepucThka B3auMmojaeucTBusi Ten. Cuia ympyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIIeHUE TATOTEeHUs U cuia TskecTH. CHila TsHKeCTH
Ha 1pyrux mianerax. Bec rena. HeBecomocts. CrioskeHHe CUJl, HAPABIEHHBIX IO OAHOU MPSAMOIA.
PaBHonelicTByromas cui. Cuia TpeHust. TpeHue CKOJIbXKEeHUs U TpeHUe nokos. TpeHue B npupoe
Y TEXHHUKE.

Hemoncmpayuu
HabGmroieHrne MexaHn4eCcKoro JIBHKCHHS Tela.
N3mepennie ckopoCTH MPSIMOJIMHEUHOTO JIBUKEHUS.

Ha6moz[eHne SIBJICHUS UHCPUHHU.

> w e

Ha6J'IIOIleHI/IC HU3MCHCHUS CKOPOCTH IIPU B3aUMOJCUCTBUH TeIl.



5. CpaBHEHHE MacC M0 B3aUMOJIEHCTBUIO TEJ.

6. CnoxeHue cuil, HAPABIEHHBIX 10 OJHON MPAMOii.

Jlabopamopnusie padbomot u onvimaul

1. Onpenenenue CcKOPOCTH PABHOMEPHOrO [BMKEHHMS (IIapMKa B IKUAKOCTH, MOJIEIH
AJIEKTPUUYECKOTO aBTOMOOWIIS | T. 11.).

2. OmpenienieHre cpeiHeil CKOPOCTHM CKOJIBKEHHMs OpycKa MIIM IIapuKa MO HAKIOHHOM

IUIOCKOCTH.
Onpenenenye MIOTHOCTH TBEPAOIO TeaA.

Jlaboparopnasi paborta«lccienoBanue 3aBUCUMOCTH — PacTsDKEHHsS  (Iedopmaiun)
OpY)XUHBI OT TPWIOKEHHOH cuiby. Paboma nposooumcs emecmo pabomoi
«OnvimovloemMoHcmpupyowue 3a8UCUMOCMb PACMAdICeHUs (Oehopmayuur) nPysCurbl om
NPUTIONCEHHOLL CUTBLY C Yelblo 00CMUNICEHUS NIAHUPYEMbIX NPEOMEMHbIX Pe3ylbmamos 8
yacmu  OpMUpoBaHUs UCCTIe008AMENbCKUX  KOMNemeHyull, aHaiocudnas paboma

BKIIOYUEHA 8 COOPHUK 3a0anull 01 NOO2OMOBKU K UMO2080U ammecmayuu.

5. Jla6oparopnas pabota «MccieoBaHye 3aBUCHMOCTH CHIIbI TPEHHUS CKOJIBKEHHUS OT CHJIbI
JIABJICHHS M XapaKTepa CONMPUKACAIOIIUXCs TOBEPXHOCTE». Paboma nposooumcs emecmo
pabomwvl «Onvimovl, 0eMOHCMPUPYIOUUE 3A8UCUMOCTb CUTbL MPEHUS CKOMbICEHU Om
CUTbL OABIEHUSL U XAPAKMEPA CONPUKACAIOUSUXCS NOBEPXHOCIENY. C YelblO OOCMUICEHUS
NIAHUPYEeMbIX NPEOMEMHBIX Pe3yIbmamos 8 4acmu YoOpMuposanuusi UCCied08amenbCKux
KOMNemeHyutl, aHalocuyHas paboma 6Ku0UeHd 68 COOPHUK 3a0anuil OJisi NOO2OMOBKU K

UMo20601l ammecmayuu.

Pasnen 4. /laBjieHue TBEPABIX TeJl, )KUIKOCTEH U ra3oB

Hanenue. CriocoObl YMEHBIIICHHS U YBETTUUCHUS JlaBlieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJeHUs Ta3a oT 00bEMa, Temmeparypsl. [lepenaya naBineHus TBEPABIME TEIAMHU, )KUIKOCTIMH U
razamu. 3akoH Ilackansa. IIHeBMaTMuyeckue MamuvHbL. 3aBUCHUMOCTb JABJICHHS XKUIKOCTH OT
rnyounbl.  ['mapocratuyeckuid  mapagokc. CooOmiaronmuecss  cocyabsl.  ['mapaBnuueckue
MEXaHU3MBI.

AtMmocdepa 3emnn u atmochepHoe naBieHHe. [[pUYMHBI CyIIeCTBOBAHUS BO3IYIIHOM
obonouku 3emmu. OmnbiTt Toppuyennu. M3mepenue arMochepHOro naBlieHUS. 3aBUCUMOCTD
aTMOoC(hEepHOTO JIaBIeHWsI OT BBICOTHI HaJa ypoBHeM Mops. [Ipubopbl s u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBHE KHIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromas (apXxuMeoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu



3aBUCHMOCTH JIaBIICHUS T'a3a OT TEMIIEPaTyPhL.
[lepenayda naBiaeHUs KUJKOCTHIO U TA30M.
Coo0maronirecs: CoOCy/Ibl.

I'mapaBauyeckuit mpecc.

[IposiBnenue neicTBUs aTMOC(HEepHOTO JaBICHHUS.

2L T o o

3aBUCHUMOCTh BBITAJKUBAIOIIEH CHJIBI OT O0BbEMa MOTPYKEHHOM wYacTH Tela u

MJIOTHOCTHU KHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. YcioBue mnnaBaHus Tel: IUIABAHME WM IIOTPYXKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEH Tela U KUIKOCTH.

Jlabopamopuvie pabomot u onvimul

1. WccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT O0bEMaA MOTPYKEHHOU B

KHUAKOCTb 4aCTH TEJ1a.

2. Omnpenenenre BBHITAIKUBAIONICH CHUITBI, JCHCTBYIONIEH Ha TeNo, MOTPYKEHHOE B
SKUJIKOCTD.
3. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHIIBI, JCHCTBYIONIEH HA TEJIO B

KHUIKOCTH, OT MACChI TCJI1a.

4, OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOLIEH CUJIBL, AEHCTBYIOLIEH

Ha TCJIO0 B KHUAKOCTHU, OT 00BéMa HOpr)KéHHOfI B KHAKOCTh 4YaCTU TC€Jla M OT INNIOTHOCTU

JKUJKOCTH.
5. KoHcTpynpoBanue apeomerpa MM KOHCTPYMPOBAHME JIOJKU U OIPEIEICHUE €€
IPYy30I0ABEMHOCTH.

Pa3gen 5. PaGora u MoImHOCTH. JHEPrus

Mexannueckasi pabora. MoIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, 0JI0K, HaKJIOHHAs MII0ckocTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mpaBuiIa paBHOBECHS pblyara K OJOKy. «3osoToe mpaBmioy» mexaHuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckast 3Heprus. Kunernueckas M mnoTeHUuualnbHas sHeprus. [IpeBpaiienue
OJIHOTO BUJIa MEXaHUUYECKON S3HEPTUU B IpYyroi. 3aKOH COXPAaHEHUsI SHEPTUHU B MEXaHUKE.

Jemoncmpayuu

[IpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimul

1. Omnpenenenne pabOThl CUJIBI TPEHHS IPH PABHOMEPHOM JIBH)KEHUU Tella IO

FOpI/ISOHTaHLHOI\/'I IMOBEPXHOCTH.

2. HccnenoBanue yCJ'IOBI/Iﬁ paBHOBECHUA pblyara.



3. N3mepenue KII/l HakIOHHOHN TUIOCKOCTH.

4, N3yuyeHue 3aKk0Ha COXpaHEHUS MEXaHUYECKON SHEPTUU.

8 kaacc

Pasznen 6. TemioBbie ABJICHUA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoJieKyJ1. OTBIThI, HOATBEPKAAOIINE OCHOBHBIE II0JIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON TEOPHH.

Monenu TBEpAOTO, )KUIKOTO M ra3000pa3HOro cOCTOsSIHUM BeecTBa. Kpucraminueckue u
amop¢usble Tena. OObsICHEHNE CBOMCTB ra3oB, )KUIKOCTEH M TBEPBIX TeJl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO-KUHETHUUECKON Teopuu. C(CMauuBaHUE W KalWULIpHblE sBjIeHUs. TernsoBoe
paclIupeHHe U CxKaTHe.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIIOBOIO JBUKEHHUS YACTHULL.

Buytpennss sueprus. CrnocoObl M3MEHEHUsS BHYTPEHHEW SHEpPrHH: TeIionepenaya u
coBepieHre padoThl. Bupl Temonepeaadu: TeonpoBOHOCTh, KOHBEKIIUS, H3TyYCHHE.

KonnuecTBo Temnorel. YiaenbHas TEIUIOEMKOCTb BeELIECTBAa. 1€IIOOOMEH U TEIJIOBOE
paBHOBecHe. Y paBHEHUE TEIUIOBOTO OaaHca.

[InaBneHue u OTBEpAEBaHUE KPUCTAIUNIMYECKUX BEIIECTB. Y JeJbHAs TEILIOTA IJIaBJICHUS.
[Tapoo6pa3zoBanue u kouaeHcamus. Mcnapenue. Kunenue. Y aenbHas Teriora mapooOpa3oBaHMUsl.
3aBUCUMOCTh TEMIIEPATYphl KUIIEHUS OT aTMOC(HEPHOr0 AaBlieHus. BiaxkHOCTh Bo3yXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Mpunnunsr padotsl TemnoBbix asurateneid. KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATEJIM U 3aIIATA OKPYKAKOIIEN CPEbI.

3aKkoH COXpPaHCHUA U NPCBPALICHUS SHCPIrUK B TCIUIOBBIX MPOHECCax.

emoncmpayuu

1 HabGnronenue OpOyHOBCKOTO JABHKEHHS.

2 HaGmronenne nuddys3un.

3. Habmonenne siBieHnit cMaulBaHuUs M KAIMMJUIIPHBIX SBJICHUH.

4 HaGnroieHue TerioBoro pacuMpeHus Tel.

S. M3MeHeHHe JaBiieHUs Ta3a IpU M3MEHEHHM o00bEMa U HarpeBaHuU WIN
OXJIaXKICHUH.

6. [TpaBua u3MepeHus: TEMITEPaTypHlI.

7. Bunel Tennonepenayn.

8. OxnaxaeHre Ipu COBEPIICHUN PaOOTHI.

9. HarpeBanue nipu coBepiieHHH padOThl BHEITHUMH CHJIAMHU.

10.  CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOnronenue kureaus.



12. HabmioneHne nocTossHCTBa TEMIIepaTyphl MPH IJIaBJICHHUH.
13. Moieny TEeNIOBBIX IBUTATENIEH.

Jlabopamopuuvie padbomot u onvimeol

1. OnbIThI 10 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO TPUTSIKEHUSI.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB [TIOBAPEHHOM COMM I caxapa.

3. OnbIThl IO HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
Tel.

4, OmnpeneneHne qaBICHUS BO3IyXa B OaJJIOHE MIMPHUIIA.

o, OnbITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTD JaBJICHHUS BO3yXa OT €ro o0béma u

HarpeBaHUs WIH OXJIaXKICHUS.

6. [IpoBepka rumores3bl JMHEWHON 3aBUCMMOCTHU [IMHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TeMIIepaTyphl.

1. Habumronenne n3MeHnenus: BHyTPEHHEHN SHEPruu Teja B pe3yJibTaTe TEeIIonepe1adn
U pabOThI BHEIIHUX CHJI.

8. HccnenoBanue SBICHHS TEIIOOOMEHA MPH CMEIIMBAHUU XOJIOAHOW W ropsyeit
BOJIBI.

9. OnpeneneHue KOJIWYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOH IMPHU TEIIO0OMEHE C

Harp€TbiM MCTAJUIMYCCKUM HUJIUHAPOM.

10.  Omnpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.
11. Uccnenosanue npouecca HCHapeHus.

12.  OmnpeneneHne OTHOCUTEILHON BIAKHOCTH BO3yXa.
13.  Onpenenenue yaenbHON TEIIOTHI IUIABICHUS JIb/A.

Pazgen 7. DiaekTpuueckue H MArHUTHBIE SIBJICHHSA

Onextpuszauus ten. /[Ba poxa snekTpuyeckux 3apsaaoB. B3zaumonelicTBue 3apsKeHHBIX
ten. 3akoH KyoHa (3aBUCMMOCTD CHIIBI B3aUMOJICHCTBUS 3aps’KEHHBIX T€J1 OT BEJIMUMHBI 3aps10B
U PACCTOSTHUSI MEXKJTy TEJIaMH).

Onexrpuueckoe nosie. Hanpsok€HHOCTh anekTpuyeckoro nosd. ITpuHnun cynepno3unyu
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpudeckux 3apsiioB. DJIeMEHTApHBIN dleKTpudeckuid 3apsg. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOT0 3aps/ia.

ONEeKTPUUECKUH TOK. YCIIOBUS CYIIECTBOBAHUS AIIEKTPUYECKOrO0 TOKa. VcTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBHS 3JEKTPHUUECKOro ToKa (TEmjoBOe, XMMHUYECKOE, MAarHuTHOE).
DJIEKTPUYECKUH TOK B )KHIKOCTAX U razax.

Onektprueckass uenb. Cwia Toka. OnekrTpuyeckoe HampspkeHue. ConpoTHBIEHHE
IIPOBOJHMKA. YJEJIIBHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma Ui ydacTka LEMNu.

ITocaenoBarenabHOE U napajijieJibHOC COCANHCHUEC ITPOBOJHUKOB.



Pabota 1 MOIITHOCTH AMEKTPUUYECKOTO TOKA. 3akoH JIkoyis — JIeHIa. DIeKTpuiecKue Ieru
U TIOTpeOUTENH 3IEKTpUYECKOoi sHepruu B ObITy. KopoTkoe 3ambikaHuMe.

[TocTostHHBIE MarHWTHL. B3anmonelcTBHE MOCTOSTHHBIX MAarHMTOB. MarHuTHOe moJIe.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHE I *KU3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABUIATEIb IOCTOSHHOIO TOKa. Mcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagess. SIBieHue diaeKTpoMarHUTHOM uHAykuuu. [lpaBwio Jlenna.
Onekrporenepatop. CrnocoObl TONYYEHHUs JICKTPUYECKON DSHEPruu. IJICKTPOCTAHIIMH HaA

BO300HOBJISIEMBIX HICTOYHHKAX OHECPTHUH.

Hemoncmpayuu

1. DJneKTpu3anus Ted.

2. JBa poJia AIeKTPUIECKUX 3aps0B M B3aUMOJICHCTBUE 3apsHKCHHBIX TEI.
3. YCTpOUCTBO U JIEUCTBUE BIEKTPOCKOTIA.

4. DneKTpocTaTU4ecKast UHIYKIUSI.

o. 3aK0oH COXpaHEHUs IIEKTPUUCCKUX 3aPSI0B.

6. [IpoBOIHUKY U AUDIICKTPUKH.

7. MonenupoBaHue CUIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.

8. VIcTOYHUKH TTOCTOSIHHOTO TOKA.

9. JlefcTBUS 37IEKTPUYECKOI0 TOKA.

10. DIIEKTPUUECKHUI TOK B )KHIKOCTH.

11.  T'a3oBBbIi pa3psa.

12.  3mepeHue CHIIBI TOKa aMIEPMETPOM.

13.  M3mepeHue 2JIEKTPUIECKOTO HAMIPSKEHUS BOJBTMETPOM.

14. PeocraTt u Mara3us conpoTHBIECHHUI.

15.  BzaumopeiicTBHE MOCTOSHHBIX MarHUTOB.

16.  MopenupoBaHrue HEBO3MOKHOCTH Pa3/IeNIeHUs TOTIOCOB MarHuTa.
17.  MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18. OmbIT DpcTena.

19. MarnuTtHoe 1oJie TOKa. DJIEKTPOMArHHmT.

20.  JleficTBME MarHUTHOTO MOJsI HA TPOBOJHHUK C TOKOM.

21.  DnexTpoABUTraTeNb MOCTOSHHOTO TOKA.

22.  HWccnenoBaHWe SBICHUS 3JIEKTPOMATHUTHON WHIYKIIHH.

23. Omnbrter @apages.

24.  3aBHCHUMOCTbH HaMpaBIEHUS HHAYKIIHOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHSI.
25.  DJeKTporeHepaTrop MOCTOSHHOTO TOKA.



Jlabopamopuvie pabomot u onvimul

1 OnBITH IO HAOTIOICHHUIO AJIEKTPHU3AIMA TeJl HHIAYKIUEH U TIPU COMPUKOCHOBCHHUHU.

2 HccnenoBanue AeMCTBUS SJIEKTPUIESCKOTO TIOJISI HA IIPOBOAHUKH U JIUAJICKTPHKH.

3. COopka u poBepka paboThI AMEKTPUIECKON I[ENH ITOCTOSTHHOTO TOKA.

4 M3mepenue u peryjJupoBaHue CUIIbI TOKA.

5 H3mepeHue u peryarupoBaHue HAMPSHKSHUSI.

6. HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, WIYHIETO Yepe3 pPEe3UucTop, OT
COIMPOTHBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnbITEl, JEMOHCTPUPYIOIINE 3aBHCHUMOCTb 3JCKTPUYECKOTO COMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JUTUHBI, IJIOIIA/U TONIEPEYHOr0 CEYCHUS K MaTepraia.

8. [TpoBepka mpaBwiia CI0XKEHHS HANPSDKEHUH TIPU MTOCIIEI0BATEILHOM COCIMHEHUN

JIBYX pPE3UCTOPOB.

9. [TpoBepka nmpaBuiia AJisi CUIIBI TOKA MPH MapajIeIbHOM COEJMHEHUH PE3UCTOPOB.
10.  Ompenenenue pabOTHI FAEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11.  OmnpepeneHue MOUTHOCTH JIEKTPUUIECKOTO TOKA, BHIJEIAEMOI Ha PE3UCTOpE.

12. HccnemoBanue 3aBHCHMOCTH CHJIBI TOKa, WIYIIErO0 dYepe3 JIaMIO4YKy, OT

HaIIpsDKEHUS HA HEN.

13.  Omnpenenenue KIIJl narpeBares.

14.  HccnemoBaHHe MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

15.  HM3ydyeHue MarHUTHOTO MOJSI TOCTOSITHHBIX MAarHUTOB INMPU MX OOBEAUHCHHUH WU
pa3aeneHuu.

16.  HccnemoBanue A€WCTBUS SIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.  OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH CHJIBI B3aUMOJICHCTBUS KATYIIKH C

TOKOM W MarHuvTa OT CUJIbI TOKA U HAITPABJICHHUA TOKA B KaTyIIKE.

18.  M3yueHwe AeiicTBUS MATHUTHOTO IOJISI HA MTPOBOJIHUK C TOKOM.

19.  KoncrpyupoBaHue U U3ydeHUE pabOTHI 3JIEKTPOIBUTATEIS.

20. N3mepenue KIIJ[ anexTpoaBurarenbHoON yCTaHOBKH.

21.  OnbITHI IO HCCIETOBAHUIO SBICHUS SJICKTPOMArHUTHOW WHTYKITHH: UCCIICIOBAaHHE

W3MEHEHUH 3HAYEHUs U HAIIPABJICHUS WHIYKIIHOHHOTO TOKA.

22.  V3mepeHue CONPOTHUBICHUS pe3nucTopa. Paboma exnouena c yeivto pacuiuperus
cooepatcanus yuedHo20 npeomema u 00CMUICEHUs. NIAHUPYEMbIX Pe3YTbmamos.

9 kaace

Pa3gen 8. Mexanuueckue siBJeHHs

Mexanndeckoe nBukeHHE. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKEHHs. PaBHOMepHOe mpsMonMHENHOEe JABMXKeHHE. HepaBHOMepHOe

HpHMOJ’IHHCﬁHOG JABUKCHUC. Cpe;[H;m U MI'HOBCHHAs CKOPOCTHL TCJIa IPHU HCPABHOMCPHOM



JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE TIpsiMONIMHEHOE IBMkeHUE. CBOOOIHOE MaieHne. OnbIThI
[Nanunes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. [lepuon u yactora oOpamenus. Jlnaeiinas u
yIi0Bast ckopocTu. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

[Tepsriit 3akoH HeroTona. Bropoii 3akon HeroTona. Tpetuit 3akon Hetotona. [lpunimn
CYTEPIO3UIINH CUJI.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHHsI CKOJIbKEHHMSI, CUJIa TPEHHS
MOKOS1, APYTUE BUIbI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpPEHHE CBOOOAHOIO MaJCHHS.
JBwxkenue mianer Bokpyr Comama (MC). IlepBas kocMmmueckas ckopocTh. HeBecomocTh
neperpy3Ku.

PaBHoBecue marepuanbHOi TOUKU. AOCOTIOTHO TBEPI0E Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpeIuI€HHO ochio BpamieHus. MomeHT cuibl. LleHTp TsokecTH.

Nmnynesce Tena. U3meHnenue umnynbca. UMnynbe cuiibl. 3aKOH COXPAHEHUS] MMITYJIbCA.
PeaktuBnoe nemxenue (MC).

Mexanndeckasi pabota U MONIHOCTh. PaboTa cwi TshkecTH, ynpyroctd, TpeHusi. CBsi3b
sHepruu U pabotel. [loTeHnumanbHas >Heprusi Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3E€MIIH.
[ToreHuuanbHas SHEPTUs CxKATOU MpyKkuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETHYECKOU

SHEPruu. 3aKOH COXPAHEHHUSI MEXaHUYECKOW IHEPTUHU.

Jemoncmpayuu
1. Habmroienne MexaHn4ecKoro ABMKEHUS TeJla OTHOCUTEIBFHO Pa3HBIX Te OTCUETa.
2. CpaBHeHHE YTEW U TPACKTOPUM TBUKEHUS OJHOTO U TOTO e TeJla OTHOCUTEIBHO

pa3HBIX TEJ OTCUETA.
3 N3mepenne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBUKEHUS.
4. HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO IBUKCHUS.
5 HaOnronenue 1BHKeHUs Tela 10 OKPYKHOCTH.
6. HabGmronenne MexaHW4ecKUX SBJICHUM, NPOUCXOASIIMX B CHUCTEME OTCUETa

«Tenexka» pu e€ paBHOMEPHOM U YCKOPEHHOM JIBU)KEHUU OTHOCUTEIILHO KaOUHETa (PU3UKH.

1. 3aBUCHMOCTh YCKOPEHHMSI TeJla OT Macchl TeJla U IeUCTBYIOIIEH Ha HErO CHUJIBI.
8. Habmronenue paBeHCTBa CHIT ITPU B3aUMOJICHCTBUH Tell.

9. M3MmeHeHne Beca Tea IpyU yCKOPEHHOM JIBUKEHHH.

10. Ilepenaya nMiyabca Ipy B3aMMOJIECHCTBHUM TEIL.

11.  TIpeoOpa3oBaHus SHEPTUU ITPU B3aUMOJICHCTBUH TEII.

12. CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOICHCTBUU.

13.  CoxpaneHue UMITyJbCca MPHU aOCOIIOTHO YIPYTrOM B3aUMOJICHCTBHH.



14. HaGnroieHne peakTHBHOTO JIBUKCHHUSI.

15.  CoxpaHeHHE MEXaHUYECKOM YHEPTUU TIPU CBOOOHOM I1aJICHUH.
16. CoxpaHeHME MEXaHMYECKOW HSHEPruM NpU JBWKEHUU Tella MOJ JIEUCTBUEM
HpPYKUHEL.

Jlabopamopuvie pabomot u onvimul

1. KoHcTpynpoBanue TpakTa il pa3roHa U JajdbHEHIIero paBHOMEPHOTO JIBUKCHUS
HIAPHKA UK TEICKKH.

2. Omnpenenenue cpeHEel CKOPOCTH CKOJBKEHUS OpycKa WM JBMXKEHUS MIapHKa 10

HAKJOHHOM IIOCKOCTH.

3. OrnpezeneHne yCKOPEHUs Tesa MpU PpaBHOYCKOPEHHOM JBUKEHUU T10 HAKJIIOHHOM
IIJIOCKOCTH.
4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU

0e3 HauaJIbHOW CKOPOCTH.
5. [IpoBepka THIIOTE3bI: €CIU NPH PAaBHOYCKOPEHHOM [BIDKCHHH 0O€3 HayalbHOM

CKOPOCTH ITYTU OTHOCATCS KaK pAI HEUETHBIX YHUCCJII, TO COOTBCTCTBYIOIIUC TPOMECIKYTKH BPCMCHU

OJIMHAKOBEI.
6. HccnenoBanme 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO
JIABJICHUSI.
7. Omnpenenenne ko HULIMEHTA TPEHUS CKOJIbKEHUSI.
8. Onpenenenne KECTKOCTU NPYKUHBI.
9. Onpenenenne pabOTHI CHIIBI TPEHUS NPU PABHOMEPHOM JIBIKCHHH Tella TI0

TOPU30HTAIILHON TOBEPXHOCTH.

10. Omnpenenenne pabOThI CUIIBI YIPYTOCTH MPH MOIBEME TPy3a C HCIOIH30BAHUEM
HETOABUKHOTO U TIOJIBIPKHOTO OJIOKOB.

11.  H3yueHue 3aKOHA COXpaHEHUS YHEPIHH.

Pa3nen 9. Mexannueckue Koj1e0aHUsA U BOJIHBI

KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPUCTHKHU Koyiebauii: Mepuoj, 4acToTa,
aMIIMTy1a. MaremMaTudecKuii M NpPYKUHHBIM MasTHHUKU. [IpeBpamieHue »HEprum mnpu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue kojiebanus. Beinyxnennsie konebanus. Pesonanc.

Mexanuveckue BoJHBI. CBOMCTBa MeXaHWYECKMX BOJH. [IpojionbHble W TMOnepedHble
BOJIHBL. /[TMHA BOJHBI M CKOPOCTH €€ pacnpocTpaHeHusl. MexaHu4YecKre BOJIHBI B TBEPJIOM TeJe,
CECMUYECKHUE BOJHBI.

3ByK. ['poMKkoCTh 3ByKa U BbicoTa TOHA. OTpakenue 3Byka. UH(Ppa3Byk u yIbTpa3ByK.

Jemoncmpayuu

1. Hab6mronenue xoneGanuii Ten Mo 1eWCTBUEM CHIIBI TSDKECTH M CUITBI YTIIPYTOCTH.



2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

3. HabGnronenne BEIHYKIEHHBIX KOJIEOAHUN U pPe30HaHCA.

4, PacnipocTpanenre mpoaoabHbBIX U TONEPEUYHBIX BOJH (HA MOJICTIN).

o, Habutoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHUI pe30HaHC.

Jlabopamopuuvie pabomot u onvimaol

1. Omnpenenenne 4acToThl U IEpUOA KOJeOaHU MAaTEMaTUYECKOTO MasiTHHUKA.

2. Omnpeznenenne 4acTOTHI U MIEPHOa KOIeOaHUH PYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MIEPHUO/1a KOJICOaHUH MOIBEIIEHHOTO K HUTHU TPpy3a OT

JUTMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH Tepuoja KojieOaHUM MNPYKUHHOTO MAasTHHUKA OT
Macchl Ipy3a.

o. [IpoBepka HE3aBUCUMOCTHU TMEPUOJIa KOJIeOaHUM Ipy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh IMepuoja KoJeOaHWi MpPyKUHHOTO
MasATHUKA OT MAacCChI I'py3a U JKECTKOCTH IIPY’>KHUHBI.

1. N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Paznen 10. DnekTpoMarHuTHOE MoOJI€e M 3J1€KTPOMATHUTHbIE BOJIHBI

DIEeKTPOMarHuTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BoxaH. [lIxana SJICKTPOMArHMTHBIX BOJIH. Hcnoap3oBanue SJICKTPOMAIrdHUTHBIX BOJIH IJISA COTOBOH
CBSI3U.

9HeKTpOMaFHI/ITHa$I npupoa cBera. CKOpOCTB cBeTa. BoaHOBEIE CBOMCTBA CBETA.

emoncmpayuu
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BomnHOBBIC CBOliCTBA CBeTAa.

Jlabopamopuvie pabomot u onvimul

W3ydenue cBOMCTB JIEKTPOMarHUTHBIX BOJIH C IIOMOIIIBbIO MOOUIIBHOTO TeedoHa.

Pa3nen 11. CBeToBbIe siBJIeHUSA

JlyueBass monenb cBeta. Vctounmku cBerta. [IpsMonmHEHHOE pacpoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH oTpakeHUs CBETA.

[Ipenomienue cBera. 3akoH npenomiieHus cBera. [loaHOe BHYTpeHHEe OTpaKeHHE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAYKEHHS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xon myweit B snmuze. Ontuueckas cuctema ¢oToamnmnapara, MUKPOCKONA H
teneckorna (MC). ['na3 kak ontuyeckas cucrema. bau3opykocTs U JanbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. Ci10KeHNE CHIeKTPaIbHBIX [IBETOB.

I[I/ICHCpCI/ISI CBCTa.



Jemoncmpayuu

© 0 N o g Bk~ w D PE

N
= o

12.

[IpsamosnuHeitHOE pacIpOCTpaHEHNE CBETA.

OTtpakeHue CBeTa.

[Tomydenue n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenominenue ceera.

ONTUYECKUN CBETOBO/I.

Xon Jtydeit B coOuparomiei JuH3e.

Xox Jydeil B paccenBarolen JTUH3E.

[Torydenue n300pakeHHid ¢ TOMOIIBIO JINH3.

[Tpunuun neiicTBus GoroanmapaTa, MUKPOCKONA U TEJIECKOIIA.
Mopens riasa.

Pasnoxxenue 6eroro cBera B CIIEKTP.

[Tosrydyenue 6en0ro cBeTa MpH CI0KEHUU CBETa Pa3HbIX L[BETOB.

Jlabopamopnuvie pabomot u onvimeol

1.
2.
3.

HccnenoBaHue 3aBUCUMOCTH yIJIa OTPaKEHHUSI CBETOBOTO JIy4a OT yIJIa HaJeHHs.
N3yuenne xapakTepUCTHK H300paKeHUs IPEAMETA B IJIOCKOM 3epKaJe.

HccnenoBanne 3aBHCUMOCTH yria nmpeJIOMJICHUA CBETOBOI'O JIya OT yIJia IMMaACHUA

Ha Ir'paHUuIe «BO34YyX-CTCKIIO».

4.
5.
6.
7.

(GUIBTPBI.

[Tony4yeHne n300paXKeHUH C IMOMOIIBIO COOUPAOIICH JTHH3BI.
Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTUYCCKON CHIIBI COOMPAIOIIEH JIMH3HI.
OMnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETa B CHEKTP.

OmnbITHI TIO BOCIIpUATUIO [IBE€TA MPCAMETOB IIPU UX Ha6J'II-OI[eHI/II/I 4Cpe3 IBCTOBLIC

Paznen 12. KBaHnToBbIe IBJCHUS

OmnsiTel Pezepdopaa u mianerapHast Mmoaens aroma. Mogens atoma bopa. Mcnyckanue u

MNOrJIOMCHUE CBETAa aTOMOM. KBanTel. JIuneiiuateie CIICKTPHI.

PaanoakTUBHOCTE. Aan)a-, octa- u raMma-usJIyucHUsI. CTpOGHI/Ie ATOMHOTO dJpa.

Hyxiionnas Mmozens aromHoro siapa. M30Torsl.

PanpnoaktuBHbie mpeBpaienus. [lepuos nomypacmnaga aTOMHBIX sIED.

SAnepuble peakiuu. 3aKOHBI COXPAaHEHUs 3apsIOBOIO0 M MACCOBOTO YHCEII. DHEPTHs CBSI3U

ATOMHBIX A1CP. CBs3b MacChl U OHCPTHHU. Peakuuu cuHTe3a U I€ICHUS AACP. Hcrounuku OHEPIrun

CoumnHiia u 3BE31.

AnepHas sHepreTuka. JIeicTBUA paguOAKTUBHBIX U3IyUYECHNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu

1.
2.

CHCKTpLI H3JIYUYCHUS U MMOTJIOHICHUS.

CHCKTpLI Pa3JIMYHBIX T'a30B.



CnexTp Bogopoa.

3

4, Hab6nronenue tpexoB B kamepe BunbcoHna.

5 PaboTa cuéTtunka HOHU3UPYIOMNX U3TyICHHM.
6

Perucrpanus nsinydeHuss npupogHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuvie pabomot u onvimul

1. HabnroieHne CIUIONIHBIX M JIMHEHYAThIX CHEKTPOB U3ITyUCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHUE SHEPTUH YACTHIBI TI0 TOPMO3ZHOMY ITyTH (110
dororpadusm).

3. M3mepenne paaroakTUBHOTO (OHA.

IoBTOPHUTENBHO-00001IAOIMH MOYJIb

[ToBTOpUTENBHO-0000IAOIIUKA  MOIYJb MpeJHa3HAYeH I CHCTeMaTH3alud |
00001IeHUST TPEIMETHOTO COACPIKAHSI M OIBITA ICATEIHLHOCTH, TPUOOPETEHHOTO MPU U3YICHUN
BCEro Kypca (U3HKH, a TAKXKE ISl MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY TI0
dusnke 1151 00yUarOINXCsl, BRIOPABIIUX 3TOT YUEOHBII MpeaMeT.

[Ipu n3yyeHnn JaHHOT'O MOYJISl PEATH3YIOTCS U CUCTEMAaTU3PYIOTCS BUABI e TEIbHOCTH,
HA OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTIKEHUE TIPEAMETHBIX H METalpeIMETHBIX
TUTAHUPYEMBIX PE3yJbTaToB OOydeHUs, (GOpMHpyeTcs €eCTECTBEHHO-HAyYHAs T'PaMOTHOCTH:
OCBOEHHUE HAYYHBIX METOJIOB UCCIIEIOBAHMUS SBICHUN MIPUPOIBI U TEXHUKU, OBIIAICHUE YMEHUSIMU
OO0BSACHATH (PU3UYECKHE SBICHUS, TPUMEHSS OJyYeHHbIC 3HAHUS, PelIaTh 3a/1a4H, B TOM YHCIIe
KaueCTBCHHBIC U KCTICPUMEHTAIbHBIE.

[IpuHIMIIHATIBEHO IEATENBHOCTHBIN XapakTep JAaHHOIO pa3fera peain3yercs 3a CYET TOro,
YTO y4allluecs BHITOTHSIOT 33JaHusl, B KOTOPBIX UM Ipe/iaraeTcs:

o Ha OCHOBE IMOJIYYCHHBIX 3HaHUHW pacrno3HaBaTh U HAYYHO OOBSACHATH (PU3NYECKUE
SBIICHUS B OKPY KaroIIel MPUPO/ie U TTOBCETHEBHOM KU3HU;

o HCIIOJIb30BaTh HAyYHbIE METOBI UCCIIEIOBAHUS (DU3UUECKHX SBICHUH, B TOM UHCIIe
JUTSI IPOBEPKH TUTOTE3 U TIOMyUEHUs] TEOPETUUECKUX BBIBOJIOB;

o OOBSCHATH Hay4HbIE OCHOBBI HambOosee BaXKHBIX JOCTHIKEHHUH COBPEMEHHBIX
TEXHOJIOTHI, HallpuMep, MPAaKTUYECKOTO HCIOIb30BAaHUS Pa3NIUYHBIX HUCTOUYHHUKOB SHEPTrUU Ha
OCHOBE 3aKOHa IIPEBPAICHHS H COXPAHCHHSI BCEX M3BECTHBIX BUIOB SHEPTHUHU.

Kaxxmas w3 TeMm JaHHOrO pasfena BKII0YAeT JKCIEPUMEHTAIbHOE WCCIICOBAHHE
obobmaromero xapakrepa. Paznen 3aBepiaercst mpoBeIeHUEM AHATHOCTUYECKOW U OI[EHOYHOU
paboThI 32 KypC OCHOBHOM IIKOJIIBI.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHHSI YYEBHOI'O IIPEJIMETA
«OU3UKA»

Nzyuenune yuebHOTO mpeamera «Pu3mka» Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

JOJIKHO obecneunBaTh JOCTUIKCHUC CIICAYIOINX JIMYHOCTHBIX, MCTAIIPCAMETHLIX U IMMPECAMCTHBIX



00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

Ilampuomuueckoe 6ocnumanue:

—IIpPOSABJIICHUE MHTEpECa K MCTOPUUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
¢du3nueckoil HayKH;

—IIEHHOCTHOE OTHOUIEHUE K JIOCTUKEHUSAM POCCUHCKUX YUEHBIX-(PHU3HKOB.

I'pasicoanckoe u 0yxo6Ho-npaecmeennoe 60CRUMAaHUeE:.

—TOTOBHOCTh K AaKTHBHOMY YYacTHUIO B OOCYXXJCHHU OOIIECTBEHHO3HAUYUMBIX H
ATUYECKHUX MPOOIeM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTIOCTHKECHUHN (PH3HUKH;

—OCO3HaHUE Ba)XHOCTH MOPAJIbHO-ITUYECKUX IIPUHLIUIIOB B ACATEIBHOCTU YUYEHOTO.

Icmemuueckoe 6ocnumanue:

—BOCTIPUATHE 3CTETHYECKUX KauecTB (PU3NUECKOI HAyKU: €€ TApMOHUYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo no3Hanus:

—O0CO3HaHHUE IEHHOCTH (PU3NYECKOI HaAyKU KaK MOIIHOTO HHCTPYMEHTA MO3HAaHUsS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BAKHEUILEH COCTABIIIIOLIEH KYJIbTYPBI;

—pa3BUTHE HAYYHOH JII0003HATEIbHOCTH, UHTEPECA K UCCIIE10BATEIbCKON 1€ TEIbHOCTH.

Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATILHOZ0 0J1A2ONOTIYHUA .

—O0CO3HaHHUE LIEHHOCTH 0€30IacHOro odpasa *KM3HH B COBPEMEHHOM TEXHOJOTHMYECKOM
MUpE, BaXKHOCTHU IIPaBUJI OE3011aCHOT0 MOBEECHUS Ha TPAHCIIOPTE, HA JI0POrax, C ANEKTPUUECKUM
U TETUIOBBIM 000PY/IOBAaHHEM B IOMAITHUX YCIOBUSIX;

—Cc(hOpMHUPOBAHHOCTb HABBIKA pe(IIEKCUH, TPU3HAHUE CBOETO IIPaBa Ha OMIHUOKY U TAKOTO
K€ MpaBa y Jpyroro 4ejoBeKa.

Tpyooeoe e6ocnumanue:

—AaKTUBHOE y4acTHe B PEIIEHUU MPAKTUUECKUX 3aau (B paMKaxX CEMbH, IIKOJIbI, FOPO/JIa,
Kpast) TEXHOJIOTHYECKOH 1 COI[MaIbHON HalpaBIEHHOCTH, TPEOYIOIIHUX B TOM YHCIe U PU3MUECKUX
3HAHUI;

—MWHTEpEC K MPAKTUYECKOMY U3YUEHHUIO NMPO(ecchii, CBA3aHHbBIX € (PU3UKOM.

JKonouueckoe gocnumanue:

—OpHEHTallUs Ha NpUMEHEHUEe (PU3NYECKUX 3HAHWW Ul pellleHus 3agad B 00JacTH
OKpYXarollel cpelibl, NIIaHUPOBAHUS MOCTYNKOB U OLIEHKM UX BO3MOJKHBIX IOCJIEICTBUN IS
OKpYXKarolleH cpenbl;

—OCO3HaHMe I100aJIbHOT0 XapaKkTepa HKOJIOTUYECKUX MPOOIeM U MyTel UX perieHus.

Aoanmayua o0yuaruiezoca K U3SMEHAIOWUMCA YCIOGUAM COUUATbHOU U NPUPOOHOU
cpeovl:

—HOTpC6HOCTB BO B3aUMOACHCTBUU IIpU BbIIIOJIHCHHUN HUCCIeNOBaHUM U IIPOCKTOB



¢u3nUeckoil HaPaBIEHHOCTH, OTKPBHITOCT ONBITY U 3HAHUAM JAPYTHUX;

—TIOBBIIIEHNE YPOBHS CBOEH KOMIETEHTHOCTH Uepe3 MPaKTUUECKYIO AESITETbHOCTD;

—TMOoTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWH, B TOM 4YHCIIe (OPMYJIUPOBATH HJICH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

—O0CO3HaHUe JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DU3UKH;

—IIJITAaHUPOBAHUE CBOETO Pa3BUTHUA B IPHOOPETEHUU HOBBIX (PU3NUECKUX 3HAHUM;

—CTpeMJICHHE aHAJIM3UPOBaTh M BBIABIATH B3aHUMOCBS3M MPUPOJBI, OOLIECTBA H
HKOHOMHKH, B TOM YHCJIE C UCIIOIB30BaHUEM (PU3NUECKUX 3HAHUM;

—OILICHKA CBOMX JECUCTBUH C Yy4ETOM BIIMSHUSA Ha OKPYXKAIOLIYIO Cpely, BO3MOXKHBIX
[I100aNBHBIX OCIEICTBUM.

METAINIPEAMETHBIE PE3YJIbTATBI

YHuBepcaibHbIe 03HABaTeJIbHbIE el CTBUA

basoevie nozuueckue oeicmeus:

—BBISBIISATh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHMUIA);

—YCTaHaBJIMUBATh CYHIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIUN, OCHOBAHUS ISl 0000IIEeHUS
Y CpPaBHEHUS;

—BBISIBJIATh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBaeMbIX (hakTaxX, JAHHBIX H
HAOIIOICHUSAX, OTHOCAIINXCS K (PU3NUECKUM SIBIICHUSM;

—BBISABIIATh MPUUYMHHO-CJICICTBEHHBIE CBS3U IMPH H3Y4YeHUU (DU3MYECKHUX SIBICHUN U
IIPOLIECCOB; JI€NaTh BHIBO/BI C UCIIOJIb30BAaHUEM JIEAYKTUBHBIX U MHIYKTHUBHBIX YMO3AKJIIOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (PH3NUECKUX BEIUYHH;

—CaMOCTOSATEJILHO BEIOUPATH CIIOCO0 pelieHns yueOHoW pU3nuecKoil 3ajauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PELICHHUs, BHIOOP HamboJsiee MOAXOJAIIErO C yYETOM CaMOCTOSITENBHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3zoevie uccnedosamenvckue oeiicmeus:

—MHCHOJIb30BATh BONPOCHI KAK UCCIIE0BATEIILCKUNA HHCTPYMEHT MTO3HAHHUS;

—IIPOBOJIUTH IO CAMOCTOSITEIIbHO COCTABIEHHOMY IUIaHY OIBIT, HECTOXKHBIN (hrU3nyecKuii
AKCIIEPUMEHT, HEOOIIbILIOE HCCIeI0BaHNE (PU3NUYECKOTO SIBICHHUS;

—OLIEHUBATh Ha MPUMEHUMOCTbh U JTIOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

—CaMOCTOATENIBHO  (hOpMYJIHpOBaTh OOOOIIEHUS W  BBIBOJBI IO  pe3yJibTaTaMm
pOBEIEHHOTO HAOIOAEHUS, OIIbITA, UCCIIECOBAHMS,

—TIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKHUX MPOIIECCOB, a TAKKE
BBIJIBUTaTh MPEIION0KEHUSI 00 UX Pa3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Paooma c ungpopmaueii:

—IPUMCHATH PA3JIMYHBIC MCTOJbI, MHCTPYMCHTLI W 3allpOChl IIPpHU ITOUCKEC U 0T60pe



UH(OPMALIMY WK TaHHBIX C YYETOM IMPeI0KEeHHON yueOHOoH (pusnueckoit 3a1au;

—aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPHIPETHPOBATh MH(OPMALUIO Pa3IUIHBIX
BUJIOB U ()OPM IPE/ICTABIICHNUS;

—CaMOCTOSITEJIbHO BBIOMPATh ONTUMANBHYIO (hopMy TpeacTaBieHUs HHPOPMAIMU H
WITIOCTPUPOBATh pellaeMble 3a/1aui HECIOKHBIMU CXEMaMH, AUarpaMMaMu, HHON rpadukoi u
UX KOMOMHAIMSAMHU.

YHuBepcajibHble KOMMYHHKATHBHbBIE 1eHCTBUS

Obwenue.

—B X0Ji¢ OOCyXJeHHUs y4yeOHOro maTepuana, pe3ylbTaTOB JIA0OPaTOPHBIX padboT u
IPOEKTOB 3a/aBaTh BONPOCHl MO CYHIECTBY OOCYXKTaeMOW TEeMbl M BBICKAa3bIBaTh WJICH,
HalleJICHHBIE Ha PELICHUE 3aJa4ll U TOoAep KaHie OJIaroXeaaTeIbHOCTH OOIIEHHS;

—COIIOCTABIATh CBOM CYXICHHUS C CYXICHMSAMH JPYIHMX YYaCTHHUKOB JHajiora,
00OHapy’KUBaTh pa3IMYMe U CXOJICTBO MO3HIINH;

—BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX U ITUCBMEHHBIX TEKCTaX;

—nyOMUYHO  TPENCTABIATH  PE3yJbTAaThl  BBIIOJIHEHHOTO  (DU3UYECKOTO  OIbBITA
(9KCIIepUMEHTa, UCCIIeIOBAHMUS, TIPOCKTA).

Coemecmuasn desmenvHocmo (COmpyoHUUECcmeo):

—IOHUMATh U UCIIOIb30BaTh IPEHMYIECTBA KOMAaHIHOW M MHANBUIYaJIbHOH paObOThI IPH
pELIeHUH KOHKPETHOH (PU3NUECKON MPOOIIeMBI;

—IpPUHAMATh [EIH COBMECTHOM JEATEIIbHOCTH, OPraHW30BHIBAThH JEWCTBUS TO €&
JOCTIDKEHUIO: pacIpesieNiaTh PO, 00CYKAaTh MPOLECCHl U Pe3yIbTaThl COBMECTHON paboTHI,
0000111aTh MHEHHUSI HECKOJIBKUX JIIOJIEH;

—BBINOJHATE CBOIO 4acThb PAa0OTHI, JOCTUras KauyeCTBEHHOTO pe3yJbTara IO CBOEMY
HAIpaBJICHUIO U KOOPIAMHUPYS CBOU JACUCTBUS C APYTUMH YICHAMH KOMaH]IbI;

—OIICHWBATh KAY€CTBO CBOETO BKJIA/1a B OOIINH MPOIYKT O KPUTEPHUSIM, CAMOCTOSITEITEHO
c(OpMyITHPOBAHHBIM YUYaCTHUKAMH B3aUMO/ICHCTBUSI.

YHuBepcaibHbIe peryJIsTHBHbBIE 1eHCTBHA

Camoopzanusayus:

—BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIHMSIX, TPEOYIOIIHX ISl PEIICHUS
bu3nyecKux 3HaAHUI;

—OpHEHTHPOBAThCS B PA3IMYHBIX TOAXOAAX TNPHHATHS pelleHHH (MHIMBHIyaJIbHOE,
NPUHSITHE PELICHUS B TPYIITNE, NPUHITUE PELICHUI IPyIIoNn);

—CaMOCTOSITEIGHO COCTAaBJISITh AITOPUTM pelIeHus] (pu3muecKor 3amadvl WK TUTaHa
UCCIICIOBAaHUST C  Y4ETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTHPOBaTh Mpe/laracMble BapUaHThI PEIICHUIA;

—/J1€J1aTh BBI60p n 6paTL OTBCTCTBCHHOCTD 3a PCHICHUC.



Camoxoumpons (pegpnexcusn):

—J1aBaTh a/ICKBAaTHYIO OLIEHKY CUTyallH U Mpe/jiaraTh IiaH e€ n3MeHEeHUS;

—OOBSICHIATD IPUYUHBI TIOCTHKEHUS (HEJOCTUKEHHS) PEe3YJIbTaTOB I€ATEIbLHOCTH, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY;

—BHOCHUTH KOPPEKTHUBBI B JICATEIHHOCTh (B TOM YHCIIE B XOJ[ BBIITOJIHEHUST (PUZUIECKOTO
UCCJICIOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHBIIHUXCS CHUTYAllMid,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBHE PE3YJIbTATA LIETH U YCIOBUSM.

Imoyuonanvhblit uHmMeENIEKM

—CTaBUTh ce0s HAa MECTO JPYroro 4ejoBeKa B XOJE CIOpa WK AUCKYCCUU HAa HAYYHYIO
TeMy, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTHKY JPYroro.

Ilpunamue ceds u opyzux:

—TIpU3HaBaTh CBOE MPaBO HA OIMMOKY TpU pEmICHUH (PU3NYSCKUX 3a1ad WU B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TAKOE e MPaBo JIPYroro.

HNPEAMETHBIE PE3YJIBTATHBI

7 knace

[IpenmerHbie pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh COPMHUPOBAHHOCTD Y
00y4aroIuXCcsl yMEHUM:

—MWCIONb30BaTh TMOHATUS: (U3MUECKHEe U XUMHUYECKHE SBIICHUS; HaOII0/IeHue,
IKCIIEPUMEHT, MOJICITb, TUIIOTE3a; SAMHUIIBI (PU3HMUSCKUX BEIIMYUH; aTOM, MOJICKYJIa, arperaTHbIC
COCTOSIHMSL ~ BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE); MEXaHUYECKOE JBUXKEHUE
(paBHOMEpHOE, HEpaBHOMEpPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, pPaBHOACUCTBYIOIAS CHII,
nedopmarus (yrpyras, miacTHuecKas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

—paznuuath sABiaeHus (qudy3us; TemIoBoe ABUKEHUE YACTHUI] BEIIECTBA; PABHOMEPHOE
JIBIKCHIC; HEPABHOMEPHOE JIBUKCHIEC; MHEPIINS, B3aUMOJICHCTBHE TEJ; PABHOBECHE TBEPIBIX TEI
C 3aKpEeTIEHHON OCBIO BpAIlIEHUS; IIepeiadya JaBJIeHUs TBEPIBIMU TeTIaMHU, )KUIKOCTSIMU U Ta3aMu;
aTMoc(epHoe JaBlieHne; TNIaBaHKe TeI; MPEBPAIIEHUs] MEXaHUYECKOW YHEPTHH ) TIO OMUCAHUIO X
XapaKTePHBIX CBOMCTB M HA OCHOBE OMBITOB, JIEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOe SBICHUE;

—pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NYCCKUX SBJICHHUIA B OKPYIKAIOIIEM MUPE, B
TOM YHciie (PU3UYECKHE SBICHUS B MIPUPOJIC: TIPUMEPHI IBIKSHUS C PA3TMIHBIMH CKOPOCTSIMU B
JKUBOM M HEXHBOW MpHUpOJE; ICHCTBHE CHIBI TPEHUsS B TPUPOJE M TEXHHUKE; BIHSIHHE
aTMoc(hepHOTo TaBIeHUS Ha )KUBOW OPTaHU3M; TUIaBaHUE PBIO; phIYary B TeJie YeIOBEKa; IPU ITOM
MIEPEBOUTH MPAKTHYECKYIO 3a7ady B YUEOHYIO, BBIJCIATH CYIICCTBCHHBIE CBOWCTBA/IIPH3HAKU
(bu3nYeCKUX SIBICHUM;

—OMNUCHIBATh U3yUYEHHBIC CBOWCTBA TN U (PUINUYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE

BCIIMYHHBI (Macca, O6’béM, IJIOTHOCTH BCUICCTBA, BPEMS, IIYTh, CKOPOCTb, CPECAHAA CKOPOCTh, CHUJIA



YIOPYTOCTH, CUJIa TSDKECTH, BEC TeJa, CUjla TPEHUs, JaBieHue (TBEPAOro Tena, KUJIKOCTHU, Ta3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWueckas padoTa, MOIIMHOCTh, TUIEUO CHJIbI, MOMEHT CHJIBI,
KO2(DPUITUEHT MOJIE3HOTO IEHCTBHS MEXaHU3MOB, KHHETHUECKAs U TIOTCHIIMAJIbHASI SHEPTHUS ); TIPH
OTMCAHUU TIPABUIHLHO TPAKTOBATH PU3NYECKUIN CMBICIT HCIIOIh3yEMbIX BETUYHH, X 0003HAUCHUS
U eIUHULBI (PU3UYECKUX BEIMYMH, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JAPYTMMH BEIMYWHAMHU, CTPOUTH TPaUKU M3YYCHHBIX 3aBUCHMOCTEH (HU3HMYECKUX
BCJIMYHH;

—XapaKTepru30BaTh CBOWCTBA TeJ, GPU3MUECKUE SIBIICHUS H TIPOIECCHI, UCIIOB3Ys MPaBUiIa
CJI0KeHUs cuil (BAOJb OJHOM mpsiMoil), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, IpaBuiIo
paBHOBecHs pbruara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHUs MEXaHUYCCKOM
SHEPrHM; TPHU OTOM JiaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U 3allMChIBaTh €r0
MaTeMaTUYECKOE BbIPAXKEHNUE;

—OOBSICHITH (U3NYCCKUE SIBIICHUS, TPOIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTCKCTE
CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIISTh IPUUUHHO-CIICICTBEHHbIE CBSI3H,
CTpPOUTH OOBsiICHEHHE M3 1—2 JOrM4ecKkux IIaroB ¢ Omnopoil Ha 1—2 H3yueHHBIX CBOWCTBa
bu3nUecKux sIBJICHUM, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

—pemiate pacy€THBIE 3aJadyu B 1—2 ACWCTBHSI, WCHONB3Ys 3aKOHBI W (HOPMYIIHI,
CBsI3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 33/Ia4M 3alUChIBATh KPATKOE
yCIIOBUE, MOATABIATh (PU3UYECKHE BEIMYUHBI B (OPMYIIBI U MPOBOJIUTH PACUEThl, HAXOAUTH
CIIPAaBOYHBIC JIaHHBIC, HEOOXOIMMBIC JIJIsi pEIICHHS 3a]a4, OICHWBATh PEaTHUCTHYHOCTD
MOJIY4YEHHOUN (PU3MUECKON BEIIMUNHBI;

—pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIUTh MPH TOMOIIM (UHUYECKUX
METOJIOB; B ONMHCAHWM HCCJIEIOBAHMS BBIACIATH MPOBEpsieMOe MPEANooKeHue (THIOTe3y),
pa3nuyaTh ¥ MHTEPIPETUPOBATH IMOIYUYEHHBIN pe3yibTaT, HaXOAUTh OIIMOKH B XOJI€ OTIBITA,
JIETIaTh BBIBOJBI [0 €0 Pe3yIbTaTaM;

—TPOBOJUTH OMBITHI IO HAOMIOJCHUIO (PU3UYECKUX SBICHUN WM (PU3MYECKUX CBOMCTB
Ten: GopMYyITUPOBATH MPOBEPSEMBIE MPEANONOKEHHS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py1I0BaHUsI, 3aITUCHIBAThH X0/ OMBITA U (HOPMYITUPOBATH BHIBOJIBI;

—BBITOJIHATD MPSIMbIE U3MEPEHUST PACCTOSIHUS, BPEMEHHU, MACChI Teya, 00bEMa, CHIIBI U
TEeMIIepaTyphbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX U IMU(POBBIX MPUOOPOB; 3aMUCHIBATH TTOKA3AHMS
nprOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUN;

—TPOBOJUTH HMCCIEIOBAHUE 3aBUCUMOCTU OJHOW (DM3MUYECKON BETUYHHBI OT IPYTOH C
WCITOJIb30BAHUEM TIPSIMBIX W3MEPEHHH (3aBHCHUMOCTH TYTH PAaBHOMEPHO JBHXKYIIETOCS Teia OT
BPEMEHHU JIBI)KCHHS TeJa; CHUJIbI TPEHUSI CKOJBKEHHS OT CHJIBbI JIaBJICHUsI, Ka4eCcTBa 00pabOTKH
MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CUJIbI TPEHHS OT IJIOIIAIM CONPUKOCHOBEHHUS TEN; CUJIbI

YIPYTOCTH OT YATUHEHUS MPY>KUHBL; BBITAIKUBAIOLIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTH Tea



n OT INIOTHOCTHU KHUJKOCTH, e€ HEe3aBHCHUMOCTH OT IIOTHOCTH TCJ1a, OT I‘JIY6I/IHLI, Ha KOTOpYIO
HOTPYKEHO TEJIO; YCIOBUH MJIaBaHUS TEJ, YCIOBHI PaBHOBECHS phlyara U OJ0KOB); y4acTBOBAThH
B IUIAHUPOBAaHMM y4eOHOTO HCCIENOBAHMSA, COOMpAaTh YCTAaHOBKY W BBINOJHITH H3MEpEHHS,
clenysl TPEMIOKEHHOMY IUIaHy, (UKCHPOBATh PE3yJbTaThl MOJYYCHHOH 3aBUCUMOCTH
(1)I/I3I/I‘-IGCKI/IX BCJIMYMH B BUAC MNPCAJIOKCHHBIX Ta6JII/II_I u Fpa(l)I/IKOB, ACJIaTh BBIBOABI IIO
pe3yJbTaTaM HCCIICIOBAHUS;

—IMpPOBOANTH KOCBEHHBIE HW3MEpeHMs (U3MUCCKUX BEIUYUH (IUIOTHOCTH BEIIECTBA
KUIKOCTH U TBépI[OFO TCJIa; CWJIa TPCHUA CKOJIBKCHHSA, NAaBJICHUC BO3JyXad, BbITAJIKUBArONIas
cuiia, JICHCTBYIOIAsl HA MOTPYKEHHOE B JKUAKOCTH TEJO; KOA(PPHUIMEHT IOJIC3HOTO JCHCTBUS
HPOCTHIX MEXaHH3MOB), CIEAYS NPEUIOKEHHON HMHCTPYKLIWU: TPH BBITOJIHCHUN H3MEPEHUH
coOMpaTh SKCIEPUMEHTAILHYIO YCTAHOBKY U BBIYHUCIIATH 3HAYCHUE HCKOMOW BEITMYMHBI;

—co0moaTh MpaBWJIa TEXHUKH 0€30MacHOCTH Ipu pabore C JabopaTOpHBIM
000pyI0BaHUEM;

—YyKa3bIBaTh NPUHLIUIBI JEHCTBUS TNPHOOPOB M TEXHHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, AMHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMeTp, pblYar, TOABWXHBIH U
HEIOABI>KHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTB;

—XapaKTCpU30BaTb MMPUHIUIIBI HeﬁCTBHﬂ N3YyUYCHHBIX HpI/I60pOB U TEXHUYCCKUX
YCTPOMCTB C OMOPOH Ha MX OMHCAHMA (B TOM YHCIIE: HOALIMITHUKY, YCTPOMCTBO BOJOIPOBO/A,
THIPABINYECKUIl Tpecc, MaHOMETp, BBICOTOMEp, IMOPIIHEBOH HAcOC, apeoMeTp), HCIONIb3Ys
3HaHUSI O CBOWCTBaX (U3MYECKUX SBICHUH M HEOOXOAWMble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

—MPHUBOIUTH MpPUMEPbl |/ HaXOOUTh HWH(YOPMAIMIO O TpPHMEpax MPAKTHYECKOTo
UCTIONIb30BaHUS (PM3MUYECKUX 3HAHUI B TIOBCETHEBHOW XKM3HU JUIsi oOecrieueHus 0e30MacHOCTH
npu obOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbI U
COOJTIOICHUSI HOPM IKOJIOTMYECKOTO TOBEICHUSI B OKPYIKAOIICH CpeJie;

—OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(POPMAIMU B ceTH VIHTEpHET B COOTBETCTBHUH C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUH U ITyTEM CPaBHEHUS Pa3TMYHbBIX
HUCTOYHHUOB BBIACIATH I/IHq)OpMaHI/II-O, KOTOpas sBJISACTCA HpOTHBOpC‘IHBOﬁ WIX MOKET OBITh
HEJIOCTOBEPHOM;

—MCII0JIb30BaTh NP BBIIIOJIHEHUU YUEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(Gu3MUECKOTO COAEp)KaHMs, CHpPABOYHBIE MAaTEepHAlbl, pecypchl ceTH VHTepHeT; BlaieTh
npuéMaMi KOHCIIEKTHPOBAaHHs TEKCTa, NpeoOpa3oBaHus MH(OpMALMU W3 OJHON 3HAKOBOM
CHCTEMBI B JAPYIYIO;

—Co31aBaThb CcOOCTBEHHBIE KpaTKUC IMUCbMCHHBIC U YCTHBIC COO6I].[CHI/I$I Ha OCHOBE 2—3
WCTOYHHKOB MH(OpMAUU (HU3HMYECKOTO COJepKaHMs, B TOM YUCIE MyOINYHO JenaTh KpaTKue

COO6H_ICHI/ISI 0 pe3ylibTaTax IPOCKTOB WU y‘-Ie6HBIX PICCJ'IG,Z[OB&HPIIZ; Ipnu 35TOM TI'PaMOTHO



UCIIOJIb30BaTh M3YUYEHHBIH MOHATUHHBINA ammapaT Kypca (pU3HKH, COMPOBOXAATh BBHICTYIUICHHUE
MpE3EHTALNECH;

—TpH BBIMOJHEHUU YYEOHBIX MPOEKTOB U MCCIEIOBAHUN paclpenessiTh 00s3aHHOCTH B
rpynne B COOTBCTCTBHU C IIOCTAaBJICHHBIMU 3aJa4aMu, CIICAUTD 3a BBIIIOJIHCHUECM I1JIaHa HCﬁCTBHﬁ,
AJICKBATHO OIICHUBAThHb CO6CTB€HHBIﬁ BKJIag B JCATCIIBHOCTD prHHBI; BbICTpaI/IBaTB
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, YIUTHIBAsI MHEHHUE OKPYKAFOIIHX.
¢ 8 KJacc

[IpenmerHbie pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh COPMHUPOBAHHOCTD Y
00y4aroIuXCcsl yMEHUM:

—HCIOJIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJICKYJI, TEIUIOBOE JABHKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIC COCTOSIHHS BEIIECTBA, KPUCTAJUTMYECKUE U aMOP(HBIC TeJla, HACHIIIICHHBINA
Y HEHACBIIICHHBIN Tap, BIAXHOCTb BO3]lyXa; TEMIIEPATypa, BHYTPEHHSS SHEPTHUs, TEIJIOBOMN
JIBUraTelb; JJIEMEHTApHBIA JJIEKTPUYECKUN 3apsAl, HJIEKTPUYECKOE IOJIe, IPOBOJHUKU U
JIUAJICKTPUKH, TTIOCTOSTHHBIN JICKTPUICCKUN TOK, MArHUTHOE TOJIC;

—pa3nuyuath sBJICHHs (TEIUIOBOE pacIIMpeHHe/CcKaThe, TeIuionepeaada, TEIIoBOe
paBHOBCCI/Ie, CMa4dYuBaHUC, KaHI/IJIJIFIpHI)Ie SIBJICHUA, I/ICHapeHI/Ie, KOHJACHCal s, IIJIaBJICHUC,
Kpuctaum3anus (OTBEp/IeBaHKE), KUIICHHUE, Tervionepenadya (TerIonpoBOAHOCTb, KOHBEKIIUS,
U3ITyYeHHUE); DIEKTPHU3AIUsl Tel, B3aHUMOJCICTBHE 3apsi/iOB, JACUCTBUS SIEKTPUUECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBIE MAarHUTOB, ACHCTBHE MarHUTHOTO IOJISl HA MIPOBOIHUK C
TOKOM, BHGKTPOMaFHHTHaﬂ I/IHI[YKHI/IFI) 110 OIIMCAHHUIKO HX XapaKTepHI)IX CBOI\/JICTB U Ha OCHOBC
OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUYECKOE SIBIICHUE;

—pacrno3HaBaTh MPOSBIECHUE U3YYCHHBIX (U3NYECKUX SBICHHUM B OKPYIXKAIOIIEM MUPE, B
TOM uncie GU3NIECKre IBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KAMMIUTSIPHBIE SIBJICHUS
B IIPUPOJIC, KPUCTAIUTBI B PUPOJIe, m3nydeHue ComHIla, 3aMep3aHe BOJJOEMOB, MOPCKHE OPH3BI,
oOpa3oBaHHE POCHI, TYMaHa, UHEsl, CHeTa; JIEKTPUICCKHE SIBJICHHUS B aTMOC(EpPE, MIEKTPUISCTBO
JKUBBIX OPTraHU3MOB; MarHUTHOE MoJie 3eMJH, Jpeiid MOI0COB, POJIb MArHUTHOTO TOJNS JUIS
JKU3HU Ha 3emiie, TIONSPHOE CHUSIHHE; IIPH 9TOM MEPEeBOIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJITH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKH (PU3UUYECKUX SIBJICHUIA,

—OIINChIBATH I/I3yquHI>I€ CBOﬁCTBa TCII N (1)I/ISI/I‘I€CKI/IG SIBJICHUA, I/ICHOJ'II)BY?I (1)H31/I‘IGCKI/IC
BEJIMYMHBI (TeMIepaTypa, BHyTPEHHSIS SHEPIHsl, KOJIMUYECTBO TEIUIOTHI, YAeIbHas TEIII0OEMKOCTh
BEIIECTBa, YyJeNbHAas TEIUIOTa IUIABJICHUS, YyJAeTIbHAas TEIUIoTa MapooOpa3oBaHUs, YAelbHas
TEIJIOTa CropaHWs TOMIWBA, KOA(DPHUIMEHT TMONe3HOr0 MACWCTBHUS TEIUIOBOM MAIIUHBI,
OTHOCHUTEIIbHAS BIIQXHOCTh BO3yXa, O3JIEKTPUUCCKHHA 3apsjl, CHJIa TOKa, 3JIEKTPUIECCKOE
HaNpsDKEHUE, COTPOTHRIICHWE TPOBOJHUKA, YJEIbHOE CONMPOTHUBICHHE BemecTBa, padoTa W
MOIIIHOCTh JJIEKTPUYECKOTO TOKA); MPU OMUCAHUH MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI

HCIIOJIb3YCMbIX BCJIMYUH, 0003HAaYCHHS U CANHUIIBI (I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH, HAXOJHUTDH (I)OpMyJ'IBI,



CBSI3BIBAIOIME JAHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

—XapaKTepu3oBaTh CBOMCTBA Tel, (PU3UYECKHE SBICHHUS U IPOLECCHl, UCIOIb3Ys
OCHOBHBIC TIOJIOKEHUS MOJICKYJIIPHO-KHHETHYECKOW TEOPUM CTPOCHUS BEIIECTBA, HMPUHITHII
CYIIEPIIO3UIMH TOoJIeH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma s
ydacTka 1enH, 3akoH Jpxoyns—IJIeHna, 3aKoH coXpaHeHMs SHEPTUH; IPU 3TOM JJaBaTh CJIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPAKEHUE;

—OOBSACHATh (PU3MUYECKUE TPOLECCHl U CBOWCTBA TEJ, B TOM YHCIE€ U B KOHTEKCTE
CUTYyaIMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYNHHO-CIICACTBEHHBIC CBS3H,
CTPOUTHh OOBSICHEHHE M3 1—2 JOrMyYecKux mIaroB ¢ omopod Ha 1—2 W3ydEeHHBIX CBOWCTBA
(bu3nueckux sABICHUH, GPU3NUYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

—pemarb pacuy€THbIE 3a7auu B 2—3 JCHCTBHA, MCIONB3Ys 3aKOHBI U (POPMYIIBI,
CBSI3BIBAIOIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4H 3alMChIBATh KPATKOE
yCJIOBHE, BBIABIATh HEAOCTATOK JAHHBIX JUIS PELICHMs 3a]au, BBIOMpATh 3aKOHBI U (POPMYIIbI,
HEoOXonuMble il €€ pelleHUs, MPOBOAMTh PAcCUYEThl U CPABHUBATH IOJYUYEHHOE 3HAUCHHE
($U3NIECKOil BETMUNHBI C U3BECTHBIMU JIAHHBIMU;

—pacrno3HaBaTh TMPOOIEMBI, KOTOPBHIE MOXXHO pEIIUTh MPHU TOMOMIM (PHU3UUECKUX
METO/IOB; HCIIOJIb3ysl OIMCAaHME MCCIIEOBAHUS, BBIICJATh IPOBEPSIEMOE IMPEANOIOKEHHE,
OLIEHUBATh MTPABUIILHOCTh MOPSIKA IIPOBEIECHHS UCCIIE0BAHUS, 1EJIaTh BHIBOJIBI;

—IIPOBOJIUTH OMBITHI MO0 HAOIIOACHUIO (PU3UYECKHUX SBICHUH WM (PU3UYECKUX CBOMCTB
TeN (KanWUISIpHBIC SIBJICHUS, 3aBUCHUMOCTH JIaBJICHHUS BO3AyXa OT ero o0bEMa, TemIieparypsl;
CKOpPOCTH nporiecca OCTBIBaHUSI/HarpeBaHus npu U3ITy4YeHUU oT 1BETa
U3Tydaroueil/moraonameil MoBEepXHOCTH; CKOPOCTh MCIApEHUs BOABI OT TEMIEpaTyphbl
KHUJIKOCTH M TUIOMIAIN €€ MOBEPXHOCTH; AJIEKTPHU3AIMS TET W B3aMMOICHCTBHE DJICKTPUICCKUX
3aps/ioB; B3aMMOJACWCTBHE TMOCTOSIHHBIX MAarHWTOB, BH3YaJIM3alldsl MAarHUTHBIX — TOJEH
MOCTOSIHHBIX MAarHUTOB; JE€HCTBHS MarHUTHOTO TII0JII Ha MPOBOJHUK C TOKOM, CBOICTBa
AJIEKTPOMAarHuTa, CBOWCTBA  3JEKTPOJBUTATENsS  IOCTOSIHHOTO  TOKa):  (hOpMyJIUpOBaTh
NpOBEpsIEMbIE TPEIIOJI0KEHNS, COOMPATh YCTAaHOBKY W3 TPEIIOKEHHOTO 000pyIOBaHUS;
OIIHCHIBATH XOJI OTIBITA U (POPMYIMPOBATH BHIBOJIBI,

—BBITOJHATD TIPSIMBbIE U3MEPEHUS TEMITEPaTyphl, OTHOCUTEIHHON BIQYKHOCTH BO3JyXa,
CHJIBI TOKA, HAIPsDKEHHs C MCIOJb30BAaHMEM aHAJIOTOBBIX MPHOOPOB M JTATUUKOB (PU3HMUECKUX
BEJIMYMH; CPABHUBATH PE3YJIbTAThl H3MEPEHHH ¢ YUETOM 3aJaHHOH aOCOIIOTHOM MOTPEIIHOCTH;

—TIPOBOJUTh MCCIIEIOBAaHUE 3aBUCUMOCTU OJHOW (DPM3MYECKON BETUYMHBI OT JPYroi C
UCTIOJI30BaHUEM MPSIMBIX H3MEPEHHH (3aBUCHMOCTD COITPOTHBIICHUS ITPOBOIHUKA OT €0 JITHHEI,
IUIOINAAM TTONEPEYHOr0 CEYeHHUsS M YAETBHOIO CONPOTUBIICHHUS BEIIECTBA MPOBOJHUKA; CHIIBI

TOKa, MAyHiero 4Yepe3 MPOBOAHHK, OT HAIIpIHHUA Ha  HOPOBOJHHUKE, HCCICAOBAHUC



TIOCJICIOBATEIBHOTO M apaJUICIBHOTO COSIMHEHUH TPOBOIHUKOB): TNIAHUPOBATh UCCIICOBAHHE,
coOMpaTh yCTAaHOBKY M BBINOJIHATH M3MEPEHUs, CIEAysl MpeAIoKeHHOMY IUIaHy, (PUKCHpPOBATH
pe3yNbTaThl IMOJYYEHHOH 3aBHCHMOCTH B BHAE TaOmMWIl M TIpadHKOB, JAENaTh BBIBOJBI II0
pe3yJbTaTaM HCCIIECIOBAHNUS;

—IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIWYHMH (yAETIbHAS TEIJIOEMKOCTD
BEILIECTBA, COMPOTHBICHHE MPOBOJHUKA, pPadOTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA):
IUITAHUPOBATh M3MEPEHHs, COOMpaTh SKCIEPHUMEHTAIbHYIO YCTAHOBKY, CIEys HpPeAIoKeHHON
UHCTPYKIMHU, U BBIYUCIIATH 3HAYCHUE BEITMYHHBL;

—co0mo1aTh MpaBWIa TEXHUKH 0€30MacHOCTH Ipu pabore C JabopaTOpHBIM
000pyI0BaHUEM;

—XapaKTepu30BaTh IPUHIMIIBI JCHCTBUS W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOHCTB € OMOPOM Ha WX ONMUCAHHs (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JIOMOB, THTPOMETD,
napoBasi TypOMHA, aMmIepMeTp, BOJBTMETP, CUETYMK DJICKTPUUYECKOH DHEPTUH, dJCK-
TPOOCBETUTEIIbHBIC NMPHOOPHI, HAarpeBaTelIbHbIC 3JIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUYECCKUE
NPEIOXPAaHUTENN; SIEKTPOMATHUT, JICKTPOBUraTeIb OCTOSHHOTO TOKA), UCIIONIbB3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUH U HEOOXOIUMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA W H3MEPHUTEIbHBIE MPUOOPHI IO
CXEMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, THTPOMETD,
JIBUTATEeNIb BHYTPEHHETO CTOPaHUs, SJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMbI HJIEKTPHUECKUX
[enel C MOCIe0BATEIbHBIM U MapauIeIbHBIM COCMHEHUEM SJIEMEHTOB, pa3jinyasi yCIOBHBIC
0003HAUEHHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTICH;

—MpPUBOJUTE  MPUMEPBI/HAXOJUTh WHPOPMAIMIO O TPUMEpax IMPaKTUIECKOTo
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM >KM3HHU Ui oOecriedyeHus: 6e30MacHOCTH
npu oOpamieHnH C MpuOOpaMH MW TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0POBBS H
COOITIOJIEHHSI HOPM DKOJIOTMYECKOTO TIOBEACHHUS B OKpPY KaloIIeH cpejie;

—OCYIIECTBISATh MOUCK WH(POPMAIMK (PU3NIECKOro conuepkaHusi B ceTn VMHTepHeT, Ha
OCHOBE HMMEIOUIMXCS 3HAHUM M MyTEM CpaBHEHUS JOMOJHHUTEIBHBIX HMCTOYHUKOB BBIICIATH
UH(POPMAIINIO, KOTOPAst SBIISIETCS IPOTUBOPEUHNBOI HIT MOKET OBITH HEIOCTOBEPHOM;

—MWCIOJIB30BATh TPU BBHIMOJHEHUN YYeOHBIX 3a/laHU HAYYHO-TIONYJSIPHYIO JTUTEPaTypy
(GU3NIECKOTO CONEpKAaHMS, CIPABOYHBIE MaTepHalibl, pecypchl cetn HTepHeT; Bianerh
npuéMaMi KOHCIIEKTHPOBAaHHs TEKCTa, MpeoOpa3oBaHus MHGOpMALMU W3 OJHOM 3HAKOBOH
CHCTEMBI B IPYTYIO;

—Co03/1aBaTh COOCTBEHHbIE IHCHbMEHHbIE W KpAaTKHE YCTHBIE COOOIIEHHs, 000O0IIas
UHPOPMAIIHIO U3 HECKOJIIBKUX UCTOYHUKOB (DPMU3UYECKOTO COACPIKAaHUS, B TOM YHCIE ITyOJIMIHO
NPE/ICTaBIATh PE3yJbTAaThl TPOEKTHON WIIM HCCIENOBATENBCKON JIESTEIBHOCTH; TpPU STOM

IPaMOTHO HCIOJb30BATh HW3YyUYEHHBIH MOHATUHHBIA ammapar Kypca (QHU3UKH, CONPOBOXKIATH



BBICTYTIJICHUE TIPE3CHTAINEH;

—IIpU BBINOJIHEHUHM YYEOHBIX IPOEKTOB U MCCIEJOBAHUN (PU3MUECKUX IPOLIECCOB
pacrpenenaTs 0043aHHOCTU B TPYIIIE B COOTBETCTBUM C MOCTABJICHHBIMH 33Ja4aMH, CIEAUTh 3a
BBINOJIHEHUEM IIJIaHA JIEHCTBHIA M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHWBATH COOCTBEHHBIH
BKJIaJl B JICSATEIBHOCTh T'PYNIBI; BBICTPaWBaTh KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, MPOSBIIS
TFOTOBHOCTb pa3peliaTb KOH(IUKTHI.

e 9 Kkiacc

[IpenmerHbie pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh COPMHUPOBAHHOCTD Y
00y4aroIuXCcsl yMEHUM:

—MUCIOJIb30BATh IOHATHS: CUCTEMa OTc4éTa, MaTepualibHas TO4YKa, TPACKTOPHs,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOI'o JBHXKEHHMs, nedopmanus (ynpyras, IiacTU4eckas), TpeHue,
LEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTb M TEpEerpy3KH; LEHTP TSKECTH; aOCOIIOTHO
TBEPJIOE TEJO, IICHTP TSDKECTH TBEPAOTO Tella, paBHOBECHE; MEXaHUYECKHUE KOJIeOaHHs 1 BOJIHBI,
3BYK, HH(QPA3BYK M YJIbTPa3BYK; JIEKTPOMArHUTHBIE BOJIHBI, LIKAJa 3JIE€KTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JIAIbHO30PKOCTb, CIIEKTPhl UCITYCKAaHUs M IOIJIOIIEHUs; anbda-, 6eta- u
ramMMa-u3JIy49eHus, U30TOIIbI, SAepHAst YHEPreTHKA,;

—pa3nuyarh SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEHHOE IBUXKEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE IBH)KEHUE, CBOOOHOE ITa/IeHUE TeJl, PABHOMEPHOE JABHIKEHHE
[0 OKPYXHOCTH, B3aMMOJEHCTBHE Te€J, PEaKTHMBHOE JABM)KEHHE, KojeOaTeabHOe MIBHIKEHHUE
(3aTyxarouire u BBIHYKICHHBIE KOJIEOaHUs ), pE30HAHC, BOJIHOBOE JBIKEHHUE, OTPAKCHUE 3BYKa,
NPSIMOJIMHEHHOE PACIpOCTPaHEHUE, OTPAKCHHUE W TIPEIOMIIEHHE CBETa, IOJHOE BHYTPEHHEE
OTpa’kK€HHE CBETa, Pa3JIoKeHHE OeJoro cBeTa B CIEKTP U CI0KEHUE CHEKTPAIbHBIX LBETOB,
JCTIEpCUsl CBETA, €CTECTBEHHasl pPaJHMOAaKTUBHOCTb, BO3HHUKHOBEHHE JIMHEHYATOro CIEKTpa
U3JTYYCHHs) 10 ONMMMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, J€MOHCTPHPYIOIINX
JTaHHOe (U3UYECKOE SIBICHHUE;

—pacro3HaBaTh NPOSABICHUE U3YYEHHBIX (PU3NUECKUX SIBICHUI B OKpY’KarolieM Mupe (B
TOM 4Hcie (pU3MUECKUe SIBIECHUS B IPUPO/IE: IPUIMBBI U OTJIMBBIL, JBMKeHUE M1aHeT CoHeuHOM
CHCTEMBI, PEAaKTUBHOE [IBUKCHHE JKHMBBIX OPraHW3MOB, BOCIIPHITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CECMUYECKHE BOJHBI, I[yHAMH, 9XO0, [IBETa TeIl, ONITUYECKHE SIBIICHUS B IPUPO/IE,
Omoyornyeckoe JIEHCTBHE BHIMMOTO, YIbTPa(HOIETOBOTO ¥ PEHTTEHOBCKOTO H3ITyUeHHIA;
€CTEeCTBEHHBIHN PaOaKTUBHBIN (DOH, KOCMHUYECKHE JIyUH, PaAHMOaKTUBHOE N3TyUEHHE TPUPOIHBIX
MHUHEpaJIOB; JIeHCTBHE pPAJUOAKTUBHBIX M3JIyYEeHUH HA OpraHu3M 4YeloBeKa), NpU 3TOM
NEPEBOIUTh MPAKTUIECKYIO 3a/1a4y B YYeOHYIO, BBIICTSATH CYIIECTBEHHBIE CBOMCTBA/MPHU3HAKH
(bu3NYECKUX SIBICHUM;

—OMMCHIBATh U3YYEHHbIE CBOMCTBA Tel U (PU3NUYECKHE SIBICHUS, UCTIONB3YS (hru3nyeckue

BCIIMYHHBI (CpCI[HHH U MTHOBCHHAsA CKOPOCTH TCJia IMPU HCPABHOMEPHOM ABHUIKCHUU, YCKOPCHUC,



nepeMenieHue, My Th, yTI0Bas CKOPOCTh, CUJIa TPEHUS, CUJIa YIIPYTOCTH, CHIIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJCHHS, BEC Teja, MMITYJIbC Tela, UMIYJIbC CHIIbI, MEXaHHWYecKas pabora W
MOIIHOCTb, TIOTEHITHAIbHAS SHEPTHS TeJIa, TOIHATOTO HaJl TOBEPXHOCTHIO 3€MIIH, ITOTEHITHATbHAS
DHEPrus CHKATOW MPYKUHBI, KHHETUYECKAsl YHEPTHs, MOTHAs MEXaHWYeCKasi SHEPTusl, IEPUoI U
94acToTa KoJeOaHuH, JJIMHA BOJTHBI, TPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MIOKA3aTelb
MIPEJIOMJICHUS CPEJIbI); TIPH ONMCAHUU ITPABHIIBHO TPAKTOBATH (PU3NICCKUI CMBICIT HCIIOJIB3YEMBIX
BEJIMYMH, 0003HAYCHUS U CAMHMIIBI (PU3MYCCKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINC
JaHHYI0 (HU3UYECKYyl0 BEIUYHMHY C JPYTHMH BEIUYUHAMHU, CTPOHUTH TpadUKH H3YYCHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUYHH,

—XapaKTeprU30BaTh CBOMCTBA Tej, (PU3UYECKHE SBJICHUS W IPOIECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHS SHEPruH, 3aKOH BCEMHUPHOI'O TATOTCHMS, MPUHIUI CYNEPIIO3UIUN CHUJI, TTPHHIIUII
OoTHOCUTeNbHOCTH [ anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS
U TPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHCHHUS 3apsAI0BOIO M MACCOBOTO YHCEN TPU SICPHBIX
peaKiMsax; TP OSTOM JaBaTh CIIOBECHYI (OPMYJIMPOBKY 3aKOHAa M 3allUChIBaTh €ro
MaTEeMaTHYECKOE BhIPAKCHHUE;

—OOBSICHIATh (PU3NYCCKUE TPOIECCHl W CBOMCTBA TEJI, B TOM YHUCIIC W B KOHTCKCTE
CUTyallui MPAaKTUKO-OPUCHTHPOBAHHOTO XapaKTepa: BBISIBJISTh IPUIUHHO-CIIC/ICTBEHHBIC CBSI3H,
CTpPOUTH OOBsSICHEHHE M3 2—3 JOTHYECKHX IIaroB C OMOpOil Ha 2—3 HM3yYEHHBIX CBOWCTBA
(GU3HYECKUX SBJICHUN, (PU3NYCCKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

—pemarb pacdy€THbIC 3a1aud (OMHMpAroIIMecss Ha CUCTeMy U3 2— 3 ypaBHEHHN),
UCIIOJNIB3YSl 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOINNE (DU3NUYCCKUE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHUSI 3a/layll 3alMChIBaTh KPATKOE YCJOBHE, BBISBISATH HEJOCTAIONIUE WM H30BITOUHBIC
JaHHbIE, BBIOUPATh 3aKOHBI U (HOPMYIIBI, HEOOXOIUMBIEC JUIS PEIICHUs, MPOBOJIUTH PACUETHI U
OIICHUBATH PEATUCTUIHOCTH TIOJYUYEHHOTO 3HAUCHUS (PU3HUSCKON BEIIMIUHBL;

—pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH TOMOIIH (U3HYECKUX
METOJIOB; HCIIOJIb3Ys OINHCAaHWE WCCIENOBAaHUS, BBIACIATH TMPOBEPSIEMOE MPEANOIOKEHHE,
OIICHMBATh  MPaBWJIBHOCTh  TOPSAKA TPOBEACHHS  HCCIEAOBaHUS, JeNaTh  BBIBOJBI,
UHTEPIPETHPOBATH PE3YJIBTATHI HAOIIOACHHUN U OITBITOB;

—TIIPOBOJIUTH OIBITHI TI0 HAOIOJICHUIO (PU3UICCKUX SBICHUN WM (DU3UYECKUX CBOWCTB
Ten (M3ydeHHe BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS YHEPTHH; 3aBUCUMOCTh MEPHOIA
KoJIeOaHMIt

MPY>KUHHOTO MasTHUKAa OT MAacChl Ipy3a U KECTKOCTU TPYKHUHBI U HE3aBUCUMOCTH OT
aMILTUTYIBI MaJIBIX KOJEOaHUH; MPSIMOJIMHEHHOE PAacIpOCTPAHEHUE CBETA, Pa3JIOKEHUE OEJI0Tro
CBETa B CIIEKTP; M3YUYCHHE CBOWCTB M300pakKCHUS B TUIOCKOM 3€pKajie W CBOMCTB M300pasKeHUs
npeaMeTa B coOuparoteil JruH3e; HabM0JeHHe CIJIONTHBIX U IMHEHYAThIX CIEKTPOB U3ITYYCHHUS):

CaMOCTOATCIIbHO CO6I/IpaTB YCTAHOBKY H3 HM30BITOYHOTO Ha60pa O60pyI[OBaHI/IH; OIIMChIBATH XOI



OTIBITA M €T0 Pe3yJIbTaThl, POPMYIUPOBATH BEIBOJIBI;

—TIPOBOJUTH MPH HEOOXOJMMOCTH CEPHUIO MPSAMBIX HU3MEpPEHUH, OMpeeNss CpeaHee
3HAUYCHHUE U3MEPSIEMON BETUIHHBI ((POKYCHOE PACCTOSIHHE COOMPAIOIIEH JTMH3bI); 000CHOBHIBATH
BEIOOD cItoco0a H3MEPEHUS/ U3MEPUTEITHHOTO TPUOO0pPa;

—IIPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (DU3MYECKHX BETUYMH C HCIIOJIb30BAaHUEM
IOPSIMBIX M3MEPEHUH (3aBUCUMOCTb MYTH OT BPEMEHHM IpPHU PaBHOYCKOPEHHOM JBMKEHUU 0e3
HAYaJbHOM CKOpPOCTH; TMepuojaa KoJeOaHWi MaTeMaTH4YeCKOro MasTHHKA OT JJIUHBl HUTH;
3aBHCUMOCTH yTIJla OTPaKEHUs CBETa OT YIJIa MaJCHHs U yria MPeJOMIICHHUS OT yrjia MajJeHus):
IUTAHUPOBATh MCCIIEJOBAHNE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAThI
MOJy4YEHHOM 3aBUCUMOCTH (PU3MUECKUX BEUYHMH C YUYETOM 3aJaHHOW MOTPEUTHOCTH MU3MEPEHUN
B BUJIe TaOIHIl U IpadUKOB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHNUS;

—IIPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (QHU3UYECKUX BEIMYMH (CpeaHssl CKOPOCTh H
YCKOpEHHE TeJla IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHNE CBOOOTHOTO MaACHUS, KECTKOCTD
NPYXUHBI, KOAPOUIUEHT TPEHUsI CKOJIBKEHHUs, MEXaHu4deckas paboTa U MOIIHOCTb, YAaCTOTa U
nepuo KosedaHui MaTeMaTHYecKoro U NPy KMHHOTO MassTHUKOB, ONTHYECKas CUjia COOMparoIen
JMH3BI, PaJMOAKTUBHBIA (OH): IUIAHUPOBATH H3MEPEHHUsS; COOMpaTh JKCIEPHUMEHTAIBHYIO
YCTAHOBKY U BBINIOJIHATH H3MEPEHHSI, CIEIYs MPEUIOKEHHONW HHCTPYKINH; BEIYUCIISATH 3HAUCHHE
BEJIMYMHBI U aHATU3UPOBAThH MOJTyUYEHHBIE PE3YIbTAThL;

—co0molaTh TpaBHJIa TEXHUKH Oe3omacHOCTH mpu  pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

—pa3nuyaTth OCHOBHBIC TNMPHU3HAKK H3YUYEHHBIX (H3MUECKUX MOEICH: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPOE TENIO, TOUCYHBIH UCTOYHUK CBETA, JTyd, TOHKAs JIMH34, TUIaHEeTapHas
MoOJIeJIb aTOMa, HYKJIOHHAsl MOJIeIb aTOMHOTO SJIpa;

—XapaKTepu30BaTh MPUHIUMBI JIEHCTBUA WM3YYCHHBIX TNPUOOPOB M TEXHHUYECKUX
YCTPOHCTB C OMOpPOM Ha WX OMHUCAHUS (B TOM YHCIE: CIHIOMETpP, IATYUKH TIOJOKEHUS,
pacCTOsHUS W YCKOPEHHUs, pakera, d9XOJOT, OYKH, IEpHUCKON, QoToanmnapaT, ONTHYECKHE
CBETOBOJIbl, CIIEKTPOCKON, J03MMETp, Kamepa BuibcoHa), MCmonb3ys 3HAHUS O CBOMCTBax
(bu3nYeCcKuX SIBICHUN U HEOOX0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

—MWCIOJIB30BATh CXEMBI U CXEMaTHYHBIE PUCYHKH M3YYEHHBIX TEXHHUYECKHX yCTPOMCTB,
MU3MEPUTENBHBIX MPHOOPOB U TEXHOJIOTHYECKHX TPOILIECCOB MPU PEIICHUH YIeOHO-TIPAKTHUECKUX
3aJa4; ONTUYECKHE CXEMBbI JUIsl IOCTPOCHUS U300paKEHUH B MJIOCKOM 3€pKajie U coOuparomeit
JIMH3E;

—TMPHUBOANTh  NPUMEPHI/HAXOAUTh WHQPOPMANMIO O TPHUMEpax MPAKTHYECKOTO
UCTIOIb30BaHUsT (PU3NYECKUX 3HAHUH B TOBCEIHEBHOW JKM3HU UIA 0OecriedueHus] Oe30MacHOCTH
npu oOpalieHud C NpuOopaMH M TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHs 310POBbS H

CO6J'IIOI[CHI/I${ HOPM 5KOJIOTHYCCKOT'O IMOBCACHUA B Oprxcanmeﬁ cpeac,



—OCYIIECTBIIATh TMOUCK HH(OpMAIMKM (U3NYECKOTO CcolepKaHus B ceTu MHTepHerT,
CaMOCTOSITENILHO (POPMYJIMPYs MOMCKOBBIH 31IPOC, HAXOAUTH IIyTH OINPENEIEHUS JOCTOBEPHOCTH
MOJy4YEHHOM NH(pOpMaIMK HAa OCHOBE UMEIOLINXCS 3HAHUN U TOTIOJIHUTENIbHBIX HCTOYHHUKOB;

—MCHOJB30BATh MPU BBHIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-TIONMYJISIPHYIO JUTEPATypy
(¢u3nUecKoro CcoaepKaHMs, CIPABOYHbIE MaTepHalbl, pecypchl cetn HTepHeT; Bianerh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HH(OpManuu M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYIYIO;

—C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOMICHUSI HA OCHOBE MH(OpMAINH
U3 HECKOJBKMX MCTOUYHUKOB (PU3MUECKOTO COJEpIKaHUs, IMyOJMYHO MPEACTABIATH PE3YJIbTATHI
IPOEKTHONH MJIM MCCIE0BATENbCKOM JEATENIBHOCTH; IPU 3TOM TIPAMOTHO MCIOJb30BaTh
U3y4YEHHBbII MOHATUIHBIN anmapar U3y4yaeMoro pasjena (GU3UKU U COMPOBOXKIATh BBICTYIIICHUE
Ipe3eHTaIMel ¢ y4€TOM 0COOEHHOCTEH ay IMTOPHH CBEPCTHUKOB.

—IIpu pa3zpaboTke paboyeil mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHUU JIOJIKHBI ObITh
YUTEHbI BO3MO>KHOCTHU HMCIIOJIb30BAHUS 3JEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB,
SBJISIIOIIMXCSL  y4eOHO-METOJUYECKUMH  MarepuanaMu  (MyJbTUMEIUMHBIE  IPOrpamMMbl,
AJIEKTPOHHbIE YUYEOHUKH U 3a/Ia4HUKHU, JJIEKTPOHHbIE OMOJIMOTEKH, BUPTyaJIbHbIE JJAOOpaTOpHH,
UTPOBBIE TPOTPAMMBI, KOJUIEKIUH IH(PPOBBIX 00pa30BATEIBHBIX PECYPCOB), PEATUIYIOIINX
munaktudeckue BosMoxkHoctu KT, conepaxanne KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00
o0pazoBaHUH.

B (¢enepambHBIX M pErHOHAIBHBIX MPOLEAYPaX OICHKH KadecTBa OOpa3OBaHHS
UCIIOJIB3YETCSl  MepeyeHb (KOAM(PHUKATOP) paclpeleIeHHBIX 0 KJlaccaM IPOBEPSIEMBIX
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O
o011ero o0pa3oBaHUs U HIIEMEHTOB COJIEPIKaHU 110 (PU3HKE.

[TpoBepsiemble IpeIMETHBIE PE3YJIbTAThl OCBOCHHUS
OCHOBHOM 00pa30BaTEIHLHON MPOTPaMMbl OCHOBHOT'O OOIIIETO

oOpa3zoBanus (7 kiace)

Kon [TpoBepsiembie MpeMETHBIE pe3yJIbTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTebHON
MIPOBEPSIEMOTO MIPOrpaMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHUs
pe3yabTara
11 WCIIOJIb30BaTh U3YYEHHBIE TOHATHS
1.2 pas3nuyaTh SIBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,

ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘-IGCKOC SBJICHUC

1.3 paciio3dHaBaThb MPOABICHHUC HU3YYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B OKpYyZKaromem

MHUpE, B TOM 4uCle (U3NYECKUE SIBICHUS B MPUPOJE, MPU TOM MEPEBOAUTH
NPaKTUYECKYyI0 3a7adyy B Yy4ueOHYyI0, BBLIEIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKkK) GU3NYECKUX SIBICHUN

1.4

OIMMUCBIBATh H3YYCHHBIC CBOMCTBA TEII H (bl/ISI/I‘-IeCKI/Ie SABJICHUSA, HWCIIOJIb3YAd




buznyecKkue BETUYMHBI, MPU ONMUCAHUM MPABUIBLHO TPAKTOBaTh (hU3MUYECKUN
CMBICJI HCIIOJIb3YEeMbIX BEIMYUH, UX OOO3HAYCHHMS M EIUHHUIBI (PU3NUYECKUX
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOLINE TAaHHYIO (U3UYECKYIO BEIUYUHY C
JIPYTHEMH BEIMYUHAME, CTPOUTH TpadUKU H3YUYSHHBIX 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKHUE SIBICHUS M MPOLECCHI, UCIIONIb3Ys
U3yYeHHBIC 3aKOHBI, TP 3TOM JaBaTh CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA H
3allUCBIBATh €M0 MAaTEMaTHUECKOE BbIPAXKEHUE

1.6

OOBACHATH (pU3MUECKHE SIBIICHUS, IPOLIECCHl U CBOWCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHbIE CBS3M, CTPOUTh OOBsCHEHHE W3 | - 2 JOrmyecKux
maroB ¢ omopod Ha 1 - 2 W3YYEHHBIX CBOICTBAa (PU3MUECKUX SBICHHIA,
(bU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pelaTh pacueTHble 3a7aud B 1 - 2 AeicTBUsI, UCIONb3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIONIME (DM3MYECKHE BEIMYMHBI: HA OCHOBE aHalIM3a YCIOBHS 3aJadd
3aMUChIBaTh KPaTKOE YCIOBUE, MOACTABIATh (PU3UMUYECKUE BETMUUHBI B (DOPMYIIBI
U TIPOBOJUTH PACUYETHl, HAXOJIWUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
pelieHus 3aJay, OICHHBATh PEATUCTHYHOCTh TMOJYyYEHHOW (U3UYECKOM
BEJTMYMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUINTh MPH MOMOIIM (UHMUYECKUX
METOJ/IOB, B ONMCAHUHU HUCCICAOBAHUS BBIIEISATH MPOBEPAEMOE MPEIOIOKEHNE
(rumotesy), pa3ianyaTh U UHTEPIPETUPOBATH MOMYyUYEHHBINH pe3yIbTaT, HAXOAUTh
OIIMOKH B XOJI€ OMBITA, JIeTIaTh BBIBOBI IO €r0 Pe3yJbTaTaM

1.9

MPOBOJANTH OMBITHI 10 HAOIIOACHHUIO (PU3UYECCKUX SBICHUN WU (PU3NICCKUX
CBOMCTB Tel: (OpMYyIUpOBaTh MpOBEpPsSEMbIe MPEANONIOKEHUs, CcoOUpaTh
YCTAaHOBKY W3 NPEIJIOKEHHOTO OOOpYIOBaHUS, 3alHUCBhIBATh XOJ ONbITa U
(dbopMyIHpOBaTh BHIBOJIBI

1.10

BBITOJIHATH NPSIMbIE U3MEPEHMS C MCIIOJIb30BAaHMEM aHAJOTOBBIX M LU(POBBIX
npuOOpPOB, 3alUCHIBATh MMOKAa3aHUs MPUOOPOB C YyUETOM 3aJaHHON aOCOITIOTHOU
HOTPEIIHOCTH U3MEPEHUH

1.11

IPOBOJUTHh HCCIIEOBAaHHE 3aBUCUMOCTH OJHOW (U3NYECKOH BEIMYUHBI OT
JIPYroil C UCIOJIb30BAaHUEM IIPSMBIX MU3MEPEHUH, YY4aCTBOBATh B IUIAHUPOBAHUH
y4eOHOT0 MCCIeJOBaHuUs, COOUPATh YCTAaHOBKY M BBIMOJIHATH U3MEPEHMUSI, CIIEAYs
IPEJIOKEHHOMY IUIaHy, (PUKCHUPOBATH PE3yJbTaThl MOJYYEHHON 3aBHCHUMOCTH
(¢u3nUecKuX BEIWYMH B BHJE NPEAJIOKEHHBIX TaOIUI U TpaduKoB, AenaTb
BBIBOJIBI 10 pE3yJIbTaTaM UCCIEAOBAHUS

1.12

MMPOBOAWUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘~IGCKI/IX BCJIMYMH, CIICAY HpeI[J'IO)KCHHOI\/'I
HHCTPYKIMU: IIPpU BBINIOJIHCHUU H3MepeHHI>i CO6I/IpaTB OKCIICPUMCHTAJIbHYO
YCTAHOBKY U BBIYHCIIATE 3HAYCHHUC HCKOMOM BEITMIMHBI

1.13

coOnrofaTh MpaBuia TEXHUKU OE30MAaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
o0opyaoBaHUuEM

1.14

yKa3plBaTh MPUHLUUIBl JCWCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh MPUHIMUIIBI JACUCTBUS U3YyUYEHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C IOMOILIBIO HX OINHCAaHUS, HCIHOJIb3ys 3HAaHUA O CBOWCTBAX
buznyecKuXx sIBICHUN 1 HEOOX0AUMbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHI (HAXOIUTh MHPOPMAIMIO O TPHUMEPAX) MPAKTUYECKOTO
UCTIONIb30BaHUsl (PU3NYECKUX 3HAHHN B TIOBCETHEBHOM JKU3HU I 00eCTIeUeHUs
0e30macHOCTH TIPU OOpaIlieHuH ¢ MpUOOpPaMu U TEXHUYECKUMH YCTPONCTBAMHU,
COXpAaHEHHUS 3J0POBbsI M COONIIOJIEHUS HOPM HKOJOTHYECKOTO MOBEACHHS B
OKpYXKalolleu cpene

1.16

OCYHIECTBIISAITh OTOOpP MCTOYHMKOB HHpopmanuu B cetd HuTepHer B
COOTBETCTBUHM C 3a/JaHHBIM IIOHMCKOBBIM 3aIpOCOM, HAa OCHOBE HMEIOLIUXCS
3HAaHUU U MYTEM CpPaBHEHUS PA3IUYHBIX MCTOYHHKOB BBLAEIATH MH(OpMaLHUIO,
KOTOpAs ABJSETCSA NPOTUBOPEUUBOM HITH MOXKET OBITh HETOCTOBEPHOM

1.17

UCTOJIb30BaTh IPH BBINOJHEHUM YYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy GU3NYECKOTO COJIep:KaHus, CIIPAaBOYHBIE MaTEPHAIIbI, PECYpChl CETH
WuTepHer, BiageTh NpHeMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpPMalIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIECHHSI HA OCHOBE
2 - 3 WCTOYHUKOB HMH(POpPMALUU (PHUIUUECKOTO COJIEPKAHHs, B TOM YHCIE
nyOJIMYHO AenaTh KpaTKUE COOOIIEHUs O pe3yJbTaTax MPOEKTOB MM Y4eOHBIX
WCCIICIOBAHUM, MPU 3TOM T'PAMOTHO MCIIOJIb30BaTh HM3YYEHHBIM NOHATUIHBIN
anmapar Kypca (pU3MKU, CONPOBOXK/IATh BRICTYIUICHHE TIPe3eHTalen

1.19

OpU BBINOJIHEHWHM YYE€OHBIX IPOEKTOB M MCCIEAOBAaHUN pacnpenessiTh
00513aHHOCTH B IPYIIIE€ B COOTBETCTBUH C IIOCTaBJIEHHBIMU 33/1a4aMH, CJICIUTH 32
BBINIOJTHEHUEM I1JIaHa JIEHCTBUM, a/IeKBaTHO OLIEHHWBATh COOCTBEHHBIM BKIAJ B
JEATEIbHOCTh TPYIIbl, BBICTPAMBAaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBUE,
YYUTBIBAsI MHEHUE OKPYKAIOIINUX

[TpoBepsiembie Ay1eMeHTHI coepkanus (7 Kiacc)

Kon
pasnena

JJICMCHTA

Kog IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS

1

OU3NKA U EE POJIb B ITO3HAHNHN OKPYXAIOIIET'O MUPA

11 ®usuka - HayKka o npupoje. SBieHus npupoapl. Pu3ndecKue BICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBEHIE,
3BYKOBBIE

1.2 dusnyeckue  BeNMUMHBL.  M3MepeHne  QU3MYECKMX  BEJIWYHH.

®dusnueckue npubopsl. Ilorpemnocts u3mMepeHuid. MexayHapoaHas
CHUCTEMA EUHUIL

13 EcTtecTBeHHO-Hay4YHBI METOJ MO3HAHUS: HAOJIOJEHHUE, MMOCTAaHOBKA
HAY4YHOI'O BONPOCA, BBIIBUKEHNUE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
TUNO0TE3, 00BCHEHNE HAOII01aEMOT0 SIBICHUS

14 Onucanune GpU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEIeH

1.5 [TpakTiueckue paboThI:

W3mepeHue pacCTOSTHUMA.

N3mepenne o0beMa JKUAKOCTH B TBEPAOTO Tema.

Omnpeznenenue pa3MepoB MaJbIX TeJ.

W3mepenue TeMIiepaTypsl MPH MTOMOIIH JKUAKOCTHOTO TEPMOMETpa U
JaTYUKA TeMIIEPaTyphl




ITEPBOHAYAJIbHBIE CBEJIEHM S O CTPOEHNH BEIIECTBA

2.1 Ctpoenue BemecTBa: aTOMbl M MOJEKYJbI, UX pa3Mepbl. OTBITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE CTPOCHHUE BEIIECTBA

2.2 JBmwxenue uvactuil BemiecTBa. CBsA3b CKOPOCTH JBHMXKEHUSI YACTHI] C
TeMriepatypoii. bpoyHoBckoe nBmxkenue, mudysus

2.3 B3aunMoeiicTBre 4acTHI] BEIIECTBA: TPUTSKEHUE U OTTATKUBAHUE

2.4 ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH U
TBEPABLIX (KPUCTAUIMYECKUX) TeJ. B3amMOCBS3p MEXIy CBOMCTBAMHU
BEIIECTB B Pa3HbIX AarperaTHbIX COCTOSHUAX © HMX AaTOMHO-
MOJIEKYJIIPHBIM CTPOSHHUEM

2.5 OCcoOCHHOCTH arperaTHhIX COCTOSTHUN BOJIBI

2.6 [TpakTrueckue paboTHI:
OueHka auaMeTpa aTroMa METOJOM psI0B (C HCIOJIb30BAHHEM
dboTorpaduii).
OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACHITUPEHUS Ta30B.
OnBITHI 110 OOHAPYKEHUIO ACHCTBUS CHUJI MOJICKYJIIPHOTO TIPUTSKCHHS

JABMKEHUE U B3BAUMOJENCTBUE TEJI

3.1 Mexanudeckoe IBIKeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE JIBUKCHUE

3.2 Cxopoctb. CpeHssi CKOPOCTh IPH HEPABHOMEPHOM JIBIKCHUH. PacueT
IIyTH U BPEMCHH JIBUKCHHUS

3.3 SIBnenve nHepuyu. 3aKOH HHEpLIUK. B3anmoielicTBHE Tell Kak TpUYrHA
W3MEHEHUSI CKOPOCTH JBMKEHUS Tell. Macca Kak Mepa MHEPTHOCTH Tejia

3.4 [TnotHocTh BemecTBa. CBSA3h TJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
eIMHHIIE 00bEMa BEIIECTBA

3.5 Cuna xak XxapakTepUCTHKa B3aUMOICUCTBUS TEI

3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiabl ¢ HOMOIIBIO
JTMHaMOMeETpa

3.7 SBnenue TaAroTeHUs W cuna TsokecTH. Cuila TSOKECTH Ha JIPYTHX
mianeTax. Bec Tena. HeBecoMocTh

3.8 Cuuna Tpenus. TpeHue CKOIbKEeHUs U TPeHHE OKos. TpeHue B pupoae
1 TEXHUKE

3.9 Crnoxenne CHII, HaIpaBJICHHBIX o OJTHOM MIPSIMOIA.
PaBHOelicTBYIOIIIAsA CHIT

3.10 [TpakTrueckue paboOTHI

OmnpezneneHue CKOPOCTH PaBHOMEPHOTO JIBWXKEHMs (IIapuka B
XKUIKOCTH, MOJIETTH DJICKTPUUECKOTO aBTOMOOWIIS M TaK JaJiee).
Onpeznenenue cpeHe CKOPOCTH CKOJIbKEHHs OpycKa WK IIapHKa o
HAaKJIOHHOM INIOCKOCTH.

Omnpenenenne MIOTHOCTH TBEPAOTO TeENA.

OnBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsKEHH (aedopMaiiun)




NPY>XUHBI OT IPUIIOKESHHOM CHITBI.
OMNBITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHIIBI TPEHHS CKOJILXKCHUS
OT Beca Tella M XapakTepa COMPHUKACAIOIIIXCS TIOBEPXHOCTEH

3.11 duzuyeckue SBICHUS B IPUPOJEC: MPUMEPHI IBUKEHHS C Pa3IMYHBIMU
CKOPOCTSIMHU B ’KMBOM M HEKUBOW IIPUPOJE, NEUCTBUE CHUIIBI TPEHUS B
MIPUPOJIE U TEXHUKE

3.12 TexHu4ecKne yCTponcTBa: TMHAMOMETP, IMTOITHITHUKH

JIABJIEHHME TBEPJIbIX TEJI, )KUJIKOCTEN 1 T'A30B

4.1 Hasnenne TtBepporo tena. CrocoObl yMEHBIICHUS W YBEIUYCHHUS
JaBIIEHUS

4.2 JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHHS Ta3a OT 00beMa, TeMITepaTypbl

4.3 Ilepenada naBieHus TBEPbIMHU TEIAMH, )KUJIKOCTSIMH U Ta3aMu. 3aKOH
ITackans. [IneBMaTHyeCKUe MAIIMHBI

4.4 3aBUCHMOCTh JABJICHHS >KHIKOCTH OT TIyOWHBL [Hmapocratudeckuit
napajgokc. Coobmiaronuecs: cocybl. [ uapaBiInueckue MeXaHu3Mbl

45 Atmochepa 3emmmm  u atMochepHoe  naBieHue.  [IpuumHBI
CyIIECTBOBaHUSI BO3AYLIHON oOonouku 3emiu. OmnbiT Toppuyeriu.
3aBUCHMOCTH aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HAJl yPOBHEM MOPS

4.6 N3mepenne armochepHoro pamiaeHus. [lpubGopsl miis u3MEpeHHUS
aTMoc(hepHOro JaBICHHUS

4.7 JeiicTBue JKHIKOCTH W Tra3a Ha TMOTPY)XEHHOE B HHX TeJoO.
BritankuBaromas (apxumMenoBa) cuiia. 3akoH Apxumena

4.8 [InaBanue Ten. Bo3ayxomnnaBanue

49 [TpakTuueckue pabOTHI:
HUccienoBanne 3aBUCHMOCTA Beca Tella B Bojge OT o0beMa
MOTPY>KEHHOM B JKUJIKOCTh YacCTH Tela.
OnpeneneHre BBITAIKMBAIONICH CUJIBI, JCUCTBYIOIIEH Ha Telo,
MOTPY>KEHHOE B JKUJIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI, JEHCTBYIOLIEH Ha
TEI0 B KUJIKOCTH, OT MacChl TeJa.
OnBITHI, JAEMOHCTPUPYIOIIUE 3aBHUCUMOCTH BBITAJIKHBAIOIIEH CHIIHI,
JEeHCTBYIOIIEH Ha TEI0 B JKUJIKOCTH, OT 0O0beMa IOrpyKEHHOH B
SKHUJIKOCTD YaCTH TEJIA U OT INIOTHOCTH KUIKOCTH.
KoHcTpyupoBanune apeoMmerpa WIM KOHCTPYUPOBAHUE JIOAKA U
OmpeieJIEHUE €€ TPy30I0IbEMHOCTH

4.10 dwuznyeckue IBICHUS B IPUPOJIC: BIMSHIE aTMOC(HEPHOTO TaBICHHS Ha
KUBOW OpraHU3M, IIJIaBaHUE PHIO

411 TexHu4ecKkue YCTPOMCTBA: COOONIAOIINECS COCYABI, YCTPOMCTBO

BOJIOTIPOBO/A, THMIPABIMYECKUH Tpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MOPLUIHEBON HACOC, APEOMETP

PABOTA, MOITHOCTbD, DHEPT U




5.1 Mexanuveckas padbora

5.2 MexaHnueckasi MOIIIHOCTb

5.3 [IpocTeie MexaHU3MBIL: pblYar, O0J0K, HAKJIIOHHAs MIOCKOCTh. [IpaBuiio
paBHOBECHUS pblyara

5.4 [IpuMeneHue npaBuiia paBHOBECHUS pbluara K OJIOKY

5.5 "3omotoe mpaBuiao" mexaHukd. KoadduimeHT mosje3Horo AeHCTBUS
MexaHu3MOoB. [IpocThie MEXaHU3MBI B OBITY M TEXHHKE

5.6 [ToTeHuManbHas 3HEPTUHU TeA, IOJHATOrO HaJl 3eMieit
5.7 Kunernueckas sneprus
5.8 [TonHas mexaHudecKas SHEprus. 3aKOH HM3MEHEHMsSI U COXpPAaHEHHS

MEXaHUYeCKOM OHEPIrun

5.9 [TpakTrueckue pabOTHI:

Omnpenenenue padoThl CUIIBI TPEHUSI IPU PABHOMEPHOM JIBUKEHHUHU TeJla
[0 TOPU3OHTAIILHOM MOBEPXHOCTH.

HccenenoBanue ycinoBuil paBHOBECHs phlyara.

N3mepenne KIIJ] HakIOHHOM MJIOCKOCTH.

N3ydeHne 3aK0Ha COXpaHEHUsI MEXaHUYECKON SHEPTUU

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYAr B TEJIC YEIOBEKA

5.11 TexHudyeckue yCTpOWCTBA: pbIYar, MOJABMKHBIA M HEMOJBIIKHBIHI
OJI0KH, HAKJIIOHHAS TUIOCKOCTH, MMPOCTHIE MEXAHU3MBI B OBITY

HpOBepﬂeMHe Tpe6OBaHI/I${ K pe3yJibTaTaM OCBOCHUA OCHOBHOH

o0pa3oBarenbHON MporpamMmsl (8 Ki1acc)

Kon ITpoBepsieMble IpeAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO MpOrpaMMBbl OCHOBHOT'O 00111eT0 00pa30oBaHuUs
pe3yibTara

11 WCII0JIb30BaTh NOHSTHS

1.2 pas3nnyath SBICHU MO OMMCAHUIO UX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOe SIBICHUE

1.3 pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUYECKUX SIBJICHUN B OKpYKaIOIIEM
MHUpE, B TOM uHcie (U3NYECKUEe SBICHHUS B IPUPOAE, IIPU 3TOM IEPEBOAUTH
NPaKTUYECKYyI0 3afadyy B Yy4eOHYI0, BBLICIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUH

14 ONHKCHIBATh M3Y4YCHHbIE CBOWCTBA Tel W (PU3MUYECKUE SBICHMS, HCIIOIb3YS
¢du3nvecKkne BEIWYMHBI, TPU ONMCAHUU TMPABHIBHO TPAKTOBATH (PH3MUYECKHIMA
CMBICJI HCIIOJIb3YEMBIX BEJIMYMH, 0003HAUCHUS U €AMHUIBI (PU3UUECKUX BETUYHH,
HaXOJIUTh (POPMYJIBI, CBSI3BIBAIONINE TaHHYIO (PH3HUYECKYIO BETMUNHY C IPYTHMHA
BEJIMYMHAMU, CTPOUTH IpaKM U3yUYSHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETHUUH

1.5 XapaKTepU30BaTh CBOICTBa Tel, (PU3UUECKUE SBJICHUS U MPOILIECCHI, UCTIONb3Ys

HN3YUYCHHBIC 3aKOHBbI, IIPU 3TOM JaBaThb CJIIOBECCHYIO (pOpMy.TII/IpOBKy 3aKOHa H
3alMUCbIBATh €ro MaTeMaTH4Y€CKOC BEIPAKCHHUEC




1.6

OO0BACHATh (PM3UYECKUE MTPOLECCH] U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTyalluil IIPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH I[PUYUHHO-
CJIEZICTBEHHBIE CBA3M, CTPOUTh OOBsCHEHHE M3 | - 2 JIOTMYECKUX IIAroB ¢
NOMOIIBIO | - 2 N3yUeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH, (PU3NYECKHX 3aKOHA
WJIU 3aKOHOMEPHOCTH

1.7

pelIaTh pacyeTHbIC 3aJaud B 2 - 3 AEHCTBHUS, MCIIONB3Ys 3aKOHBI U (OPMYJIHI,
CBsI3bIBarOIIME (PU3NYECKUE BEIMYMHBI: Ha OCHOBE aHalW3a YCJIOBUS 3aJaud
3aIMChIBaTh KPAaTKOE YCIIOBHE, BBISBISATH HENOCTATOK JMAHHBIX JUIS PEHICHHS
3aJaud, BBIOMpATh 3aKOHBI M (HOPMYJBI, HEOOXOIMMBIE Ui €€ pelIeHHs,
IPOBO/INTH PACUETH U CPABHUBATH MOTYYEHHOE 3HAYCHUE (PU3HMUECKOI BETMYMHEI
C MU3BECTHBIMU JAHHBIMU

1.8

pacrio3HaBaTh MpPoOJIEMbl, KOTOPbIE MOXKHO PEUIMTH MPU MOMOIIU (PU3HUYECKHX
METO/IOB, MCIIOJIb3Ysl OINKUCAHHE MCCIEOBAaHUS, BBIICIATh IPOBEPSEMOE
IIPEII0JIOKEHNE, OLIEHUBATh IIPAaBUIIbHOCTD MOPSAKA IPOBECHUS UCCIIEJOBAHMS,
JieN1aTh BBIBOJIbI

1.9

NPOBOJUTH OIBITHI 10 HAOMIOJCHHIO (DU3MYCCKHUX SIBICHUH WIH (U3NICCKUX
CBOKMCTB TelI: (POPMYJIUPOBATH IPOBEPSEMbIC TPEIIOJIOKEHUS, COOUPATh
YCTaHOBKY W3 MPEUIOKEHHOTO O00OpYyIOBaHMS, ONKCHIBATH XOJ ONbITA U
(bopMyITUPOBaTh BHIBOJIBI

1.10

BBIIIOJIHATE IIPAMBIC HU3MCPCHHA C HMCIIOJIb30BAHHMEM AHAJIOI'OBBIX HpI/I60pOB nu
JaTYHUKOB (1)H31/I‘~IGCKI/IX BCJIMYHMH, CpaBHUBATb PC3YyJIbTAThbL I/I3MepeHI/II71 C y4€TOM
SaHaHHOﬁ a0COJIFOTHOH MNOTrpCIIHOCTH

1.11

IPOBOJIUTH HCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (U3MYECKON BEIMYUHBI OT
JIPYroil C MCIHOJB30BAaHUEM IIPSAMBIX M3MEPEHUU: IJIAHUPOBATh HCCIIEIOBAHMUE,
coOMpaTh YCTAaHOBKY U BBIIOJHATH U3MEPEHMUsI, CIeNys NPEIJIOKEHHOMY IIaHy,
(bUKCUPOBATh pe3yNIbTaThl MOJYYSHHOM 3aBUCIMOCTH B BUI€ TaOJIHII ¥ TpaduKOB,
JleaTh BBIBOJBI 10 PE3yIbTaTaM UCCIIEI0BaHUS

1.12

IPOBOJUTh KOCBEHHbIE H3MEpPEeHHs (U3MYECKUX BEJIMYMH: IUJIAHUPOBATh
U3MEpEeHUs], COOMPaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIIEAYs MPEaI0KEHHON
WHCTPYKIUU, U BBIYACIIATH 3HAYEHHUE BEJIMYUHBI

1.13

coOnrofaTh mMpaBuia TEXHUKH OE30MACHOCTH MpH paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHILMUIIBI JAEUCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha HMX ONHUCAHMs, MCIOJb3Yys 3HAHUS O CBOMCTBAX
(bu3nyecKux sIBICHUN U HEOOXOIUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENbHBIE IPUOOPHI 110
CXeMaM U CXEMATHUYHBIM PUCYHKAM, COCTABIIATH CXEMBI JJIEKTPUUECKUX LIETIEH ¢
IIOCJIEIOBATEIbHBIM M IAapaJUICIbHBIM COCIMHEHHEM JJIEMEHTOB, pa3jinyas
yCIIOBHbIE 0003HAUEHUS 2JIEMEHTOB IEKTPHUUECKUX IeTen

1.16

NPUBOANUTH TPUMEPHl (HaXOIUTh MH(OPMAIMIO O HpUMEpax) MPaKTUYECKOTro
WCIIOJTH30BaHUS (PHU3NYECKUX 3HAHHWM B IMMOBCEIHEBHOM KU3HM IJIsi 00eCIIeUeHHUs
0€30aCHOCTH NP OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHHUs 3J0pPOBbsi M COOJIIOJIEHUST HOPM HKOJIOIMUYECKOro MOBEACHHS B
OKpY’KaIoIleH cpene




1.17

OCYIIECTBIISATH MOUCK HH(pOpMAIHH (U3NIECKOTO coepKaHus B ceTu HTEpHeT,
HA OCHOBE HWMEIONIUXCS 3HAHUW H TYTeM CpPaBHEHUS JOTMOJIHUTEIbHBIX
WCTOYHUKOB BBIICNATH WHPOPMAIIHIO, KOTOPAst SBISIETCS MPOTUBOPEUYNBON HITH
MOKET OBITh HEIOCTOBEPHOU

1.18

UCIIONIb30BaTh TPU BBINOJHCHWW YYEOHBIX 3aJaHW HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3NYECKOTO COJIep:KaHus, CIIPAaBOYHBIE MaTEPHAIIbI, PECYpChl CETH
WuTepHeT; BiaaeTh NpPHEMaMH KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUS
uH(pOpMalMU U3 OJTHOM 3HAKOBOU CUCTEMBI B JPYTYIO

1.19

co3/aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KpaTKUE YCTHbIE COOOIIEHHs, 00001mas
UH(GOPMAIINI0O U3 HECKOJIBKUX HMCTOYHUKOB (PU3UUYECKOTO COJEP)KAaHUS, B TOM
yuclie MyOIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHON HIIM UCCIEA0BATEIbCKOM
JIEATEIIbHOCTH, MPU 3TOM T'PAMOTHO HCHOJIb30BaTh HM3YUYEHHBIA IOHATHUIHBIN
anmnapar Kypca (pU3MKU, CONPOBOXK/IATh BRICTYIUICHHE IIPEe3eHTalen

1.20

NIPU BBINTOJHEHUH YYEOHBIX MPOEKTOB U MCCICIOBAHUN (U3UYECKUX MPOIIECCOB
pacmpenensiate OOsS3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU
3aJjauaMHu, CJICIUTh 32 BBINOJHEHUEM IUIaHA JICHCTBHIA M KOPPEKTHPOBATH €ro,
aJCKBAaTHO OICHUBATh COOCTBEHHBIM BKJIAJ B JCATCIHHOCTH TPYIIIHI,
BBICTPaWBaTh KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, TPOSBISS TOTOBHOCTh
paspeniath KOH(IUKTHI

[TpoBepsiemble iI€MEHTHI coiepkaHus (8 Kitacc)

Kon
pasnena

KO,I[ HpOBepﬂeMLIe QJICMCHTBI COACPIKAHNA
9JICMCHTAa

6

TEIIVIOBBIE ABJIEHUA

6.1 OcHOBHBIE NOJI0KEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BeulecTBa. Macca U pa3Mepbl MosieKyJl. OIBITHI, MOATBEPKIAIOLINE
OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-KHHETUYECKON TEOpUn

6.2 Mogenu TBepaOro, *HUJAKOr0 U ra3o00pa3HOro COCTOSTHUM BEIECTBA.
Kpucranmuueckue n amoppHbIe TENa

6.3 OOBsicHeHHE CBOMCTB Ta30B, KUJIKOCTEH M TBEPIBIX TEJI HAa OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUU

6.4 CMaunBaHue U KalWUISIPHBIE SBICHUS
6.5 TemoBoe paclIupeHne U cxaTue
6.6 Temneparypa. CBs3b TemmepaTypbl CO CKOpPOCTBIO TEIUIOBOTO

JBUXXCHUA YaCTHI]

6.7 Buytpennsas sHeprus. CrnocoObl M3MEHEHUsT BHYTPEHHEW SHEpruu:
TEeIuIonepeiaya U CoBepIIeHne paboTh

68 BI/I}]LI TEIIonepeaaqyun: TCrIonpoOBOJHOCTE, KOHBCKI M, U3JTYUYCHHUC
6.9 KonmdecTBo TeruoThl. Y aeabpHas TETIOEMKOCTh BEIIECTBA
6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajaHca

6.11 [InaBienne M OTBeplIeBaHWE KPUCTAJUIMYECKHX BEMIECTB. Y IeNbHAs




TCIJIOTA ITJIaBJICHU A

6.12

[TapooGpa3oBanue u konaeHcanus. Mcmapenue. Kunenne. Y aenbHas
TEIUIOTa MapooOpa3oBaHMs. 3aBHCUMOCTh TEMIIEPATyphl KUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHUS

6.13

BnaxunocTtn BO3yXa

6.14

3H€pI‘I/IH TOIIJIMBA. yI[eJIBHaSI TCIJIOTA CTOpaHUA

6.15

[Tpuniuns! padoTel TermoBbix aeurareneii KI1/] TenmoBoro qurarens.
TeruioBble ABUTATENN U 3aILUTA OKPYKAIOIIEH CPEJIb

6.16

3aKkoH COXpPAaHCHUSA U IIPEBPAILICHN SHEPIUU B TCIUIOBBIX IIpOoHeccax

6.17

[TpakTueckue paboThI:

OnbITHI 10 0OHAPYKEHUIO IEHCTBHS CHIT MOJIEKYJIIPHOTO TIPUTSKEHHSL.
OMnBITHI MO BhIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIH caxapa.
OnbITHI 110 HAOIIOCHUIO TEIUIOBOTO PACHIMPEHHSI Ta30B, KUAKOCTEH U
TBEP/BIX TEI.

Orpezenienne JaBieHUs BO3Ayxa B OAJIJIOHE HITIPHUIIA.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3AyXa OT €ro
0o0beMa M HarpeBaHMsI WM OXJIAXKICHUSI.

[IpoBepka THUMOTE3bl JWHEHHOW 3aBUCHUMOCTH JJUHBI CTOJIOHMKA
KHUJIKOCTH B TEPMOMETPUYECKON TPyOKEe OT TEMITEPATYPHI.
Habmionenne n3MeHeHHs BHYTpPEHHEHW JHEpruM Tela B pe3yJbTaTe
TEIUIONepeiaur U paOdOTHl BHEITHUX CHII.

HccnenoBanue siBieHUs TEIUIOOOMEHA MPU CMENIMBAHUHU XOJIOAHON U
ropsiueii BOABI.

OnpeneneHre KOJMMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOM MpH
TEIUIO0OMEHE C HarPEThIM METATHUECKUM [UITHHIPOM.

Onpenenenue yAenbHOM TEMJIOEMKOCTH BemiecTBa. lccrnemoBaHue
nporiecca uCrapeHusl.

OnpeneneHre OTHOCUTENILHON BIaKHOCTH BO3yXa.

Onpeznenenne yaeIbHOM TETUIOTHI ITaBICHHS Jb/1a

6.18

duznyeckue SBICHUS B npupoac: IMOBCPXHOCTHOC HATIAKCHUC U
KallWJIJISIPHBIE SIBICHUS B MIPUPOJIE, KPUCTAIIIBI B IPUPOJE, U3ITyUEHHE
ConHua, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl; 00pa30BaHUE POCHI,
TyMaHa, UHesl, CHera

6.19

TexHudeckue YCTPOWCTBA: KalMIUIAPBI, MPUMEPHI HCIIOIb30BAHUS
KPUCTAJUIOB, )KMJIKOCTHBIA TEPMOMETP, 1aTYUK TEMIIEPATYpPhl, TEPMOC,
CHUCTEMa OTOIUIEHUsS JOMOB, TUIPOMETPBI, IICHUXPOMETp, IapoBas
TypOuHa, [BUTATENb BHYyTPEHHETO CrOPaHus

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanusd Tei. [[Ba poaa 3IeKTpUYECcKuX 3apsJioB

7.2 B3aumopeiicTBue 3apskeHHBbIX Tenl. 3akoH KyioHa (3aBUCMMOCTD CHIIBI
B3aMMOJICHCTBUS 3apsSKEHHBIX TEJ OT BEIMYMHBI 3apSAI0B U PACCTOSHUS
MEX]y TeJIaMH)

7.3 Onektpudeckoe 1mosie. HanpsykeHHOCTh  IEKTPUUECKOTO  MOJIS.

[TpuHIMIT Cyneprno3uIUu 3JIEKTPUUYECKUX MoJiel (Ha KaueCTBEHHOM




YPOBHE)

7.4 Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTapHBIN JJIEKTPUUYECKUN
3apsan. Ctpoenue aroma. [IpoOBOAHUKYN U TUAJIEKTPUKH

7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa

7.6 DNEKTPUUECKU TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPHUUECKOTIO TOKA.
HcTouyHNKY OCTOSHHOTO TOKA

1.7 JeficTBUS 3JIEKTPUUECKOT0 TOKA (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax

7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECcKoe HapsHKeHNe

7.9 ConpoTuBieHue MPOBOJHHUKA. Y IeTbHOE CONMPOTUBIICHUE BEIIECTBA

7.10 3akon Oma aJ1g yJacTka 1enu

7.11 [TocnenoBarenbHOE U MapaiieIbHOE COSTUHEHUE POBOIHUKOB

7.12 Pabota u MoutHOCTh A5eKkTpudeckoro Toka. 3akoH Jxoynsa-Jlenna

7.13 DIEKTPUYECKHE [IENTU U TOTPEOUTEITN IICKTPHISCKON SHEPTUH B OBITY.
KopoTkoe 3ambikanue

7.14 [ToctositHHBIE MarHUTHI. B3anMoaelicTBHE MOCTOSTHHBIX MarHUTOB

7.15 MarnutHoe nose. MarHuTHOe 1moJjie 3eMJIM U ero 3HauYeHue AJIs KU3HU
Ha 3emiie

7.16 OmnbiT Dpcrena. MarHuTHOE MOJIe AIEKTPUIECKOTo Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE

7.17 JleiicTBUE ~ MAarHUTHOTO  MOJs HAa  TNPOBOJHUK C  TOKOM.
DNeKTpoBUTATETD ITOCTOSTHHOTO TOKA. Hcnons3zoBanue
AIIEKTPOABHUraTeNeil B TEXHHYECKUX YCTPOWCTBAX U HA TPAHCIOPTE

7.18 Omneiter Dapanes. SIBneHue 37aeKTpOMarHuTHOM MHAyKuu. IIpaBuiio
Jlenna

7.19 Onekrporereparop. CrnocoObl MONyYeHHs! JIEKTPUYECKOH SHEpPIrHH.
DNEeKTPOCTAaHIIMN Ha BO3OOHOBIISIEMBIX HICTOYHUKAX YHEPTUU

7.20 [TpakTiueckue paboThI:

OnbITl 1O HAOMIOJEHUIO AJIEKTPU3ALMU TNl UHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne AEMCTBUS AJIEKTPUYECKOTO IOJ HA IPOBOJHUKH M
JTUAIIEKTPUKH.

COopka u mpoBepka paboThl ANEKTPUUECKOM LIEMH MOCTOSIHHOTO TOKa.
W3mepeHue u peryJiupoBaHHUe CUIIbI TOKA.

W3mepeHne U peryupoBaHue HaIIPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILETO Yepe3 pe3ucTop, OT
COIPOTHBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OneITbI,  JEMOHCTPUPYIOIIME  3aBHUCHUMOCTb  JJIEKTPUYECKOTO
COINPOTHUBIIEHUSI NIPOBOJAHMUKA OT €0 JJIMHBI, TUIOMAAN MONEPEUHOrO
CEYeHHUs U MaTepuaa.




IIpoBepka mpaBuiia CIOKEHHSI HANPSHKEHUH MPHU IMOCIIET0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBmia sl CHIIBI TOKA IPH MAPATUIETBHOM COECIMHEHUH
pPE3UCTOPOB.

Omnpenenenue padoThI 3JIEKTPUUECKOI0 TOKa, UAYLIETO Yepe3 PEe3UCTop.
OnpeneneHue MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UYILLETO YEPE3 JIAMIIOUKY, OT
HanpspKEHUs Ha Heil.

Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBanue MarHUTHOTO B3aUMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.
W3ydeHne MarHMTHOIO IO TIOCTOSIHHBIX MarHUTOB IIPH  HX
00BEIMHEHUH U Pa3/ICJICHUH.

HccnenoBanue ACUCTBUSA  DJIEKTPUYECKOIO TOKA HA MAarHUTHYIO
CTPEJIKY.

OnpIThI, JAEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBl B3aUMOJEHCTBUS
KaTyLIIKH C TOKOM M MarHuTa OT CHJIBI TOKa M HAINPAaBIIEHUsS TOKA B
KaTyIlKe.

N3yueHune neicTBUS MATHUTHOTO MOJISI HA POBOJHUK C TOKOM.
KoHncTpyupoBanue u usyueHue padoThl AIEKTPOABUTaTENSL.
N3mepenne KI1/] anekTpoaBuraTenbHON yCTaHOBKH.

OnpITHI MO HUCCIEJOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM HMHIYKIUM:
MCCJIEI0BAHNE U3MEHEHUM 3HAYEHUS! U HalpaBJi€HUS UHIAYKIUOHHOTO
TOKa

7.21 @usnueckue SBICHUS B IPUPOJE: DJJIEKTPUYECKHUE SBICHUA B
atMoc(epe, IIEKTPUYECTBO JKHUBBIX OPraHU3MOB, MarHUTHOE IIOJIE
3emiiy, peii¢ NoaCcoB, pojib MArHUTHOT'O TOJIS JJIS )KM3HU Ha 3eMIIE,
HOJISIPHOE CUSTHHE

7.22 TexHudyeckue yCTpOWCTBA: 3JIEKTPOCKOI, aMIIEpMETp, BOJBTMETP,
peocTar, CYETYMK DICKTPUYECKON SHEPTHH, SJIEKTPOOCBETUTEIILHBIC
npudopBl, HarpeBaTeNbHbIE JIEKTPONPUOOPHI (mpumepsl),

SJICKTPHUYCCKUC MPEAOXPAHUTCIIN, DJICKTPOMArHuT, 3JICKTPOABUTATCIIb
MOCTOAHHOI'O TOKA, r’CHEPATOP IMOCTOAHHOT'O TOKA

[TpoBepsieMmble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS OCHOBHOM

oOpa3oBaTenbHON porpaMmsl (9 kiacce)

Kon [TpoBepsieMble IpeAMETHBIC PE3YIIBTATHl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
IPOBEPSEMOTO IIPOrpaMMbl OCHOBHOT'O 0011eT0 00pa30BaHus
pe3ynbraTa

11 UCIIOJIb30BaTh U3yUYEHHbIE TOHATHUS

1.2 pas3nnyath SBJICHU MO OMMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOe SIBICHUE

1.3 pacrio3HaBaTh IMPOSBICHUE M3YyYCHHBIX (DM3NYECKHUX SIBICHUH B OKPYIKAFOIIEM
MHUpE, B TOM 4Hcle (U3NYEeCKUe SBICHHUS B IPUPOAE, NMPU STOM IEPEBOAUTH
NPaKTUYECKYI0 3a7adyy B Yy4eOHYI0, BBLICIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUH

14 ONHKCHIBATh M3Y4YCHHbIE CBOWCTBA Tel W (PU3MUECKUE SIBICHMS, HCIIONIb3YS

¢dusnyecKkue BETUYMHBI, NPU ONUCAHUM MPAaBUIBHO TPAKTOBaTh (DHU3MUYECKUUN




CMBICJI KCIIOJIb3YEMBbIX BEJIMYUH, 0003HAYCHUS U SAMHUIIBI (PU3NUECKUX BEINYHH,
HaXOJIUTh (POPMYJIBI, CBSI3BIBAIOIINE TAaHHYIO (PU3UYECKYIO BETMUUHY C JPYyTUMHU
BEJIMYMHAMU, CTPOUTH IPa(UKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BETUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHUE SIBICHUS M MPOLECCHI, UCIONIb3Ys
U3yYeHHBIC 3aKOHBI, TP 3TOM JaBaTh CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M
3allUCBIBATh €M0 MAaTEMAaTHUECKOE BbIPAXKEHUE

1.6

OO0BSCHATH (PU3NYECKUE MTPOLECCHl U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTyallull IIPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH I[PUYUHHO-
CJICZICTBEHHBIE CBA3M, CTPOUTb OOBSCHEHHE M3 2 - 3 JIOTMYECKUX IIAroB ¢
MOMOIIBIO 2 - 3 U3yUEHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH, (PU3NYECKHIX 3aKOHA
WJIU 3aKOHOMEPHOCTH

1.7

peliaTh pacyeTHbIE 33Jauu (OMUparoIIMecs Ha cucrteMy U3 2 - 3 ypaBHEHHI),
UCTIONB3Ysl 3aKOHBI W (POPMYJIbI, CBSI3bIBAIOIINE (DU3MYECKHE BEIWYHMHBI: HA
OCHOBE aHalM3a YCJIOBHUS 3a/laud 3alUChIBaTh KpPAaTKOE YCJIOBHUE, BBISABIATH
HEIOCTAIoOUINe WM H30BITOUHBIC JAHHBIE, BBIOMPATh 3aKOHBI M (HOPMYIIBL,
HEOOXOIUMBIE JUIS PEICHUS, TPOBOAUTH PACUEThI M OLEHUBATH PEATUCTUYHOCTD
MOJIy4YE€HHOT'0 3HauU€HUs1 (PU3UUECKOI BEIINYMHBI

1.8

paciio3HaBaThb HpO6J'IeMI:>I, KOTOPBIC MOKXHO PCHIUTH IIpU ITOMOIIH (1)I/I3I/I‘ICCKI/IX
MCTOHOB, HCIIOJB3YyA OINMHCAHUC HCCICAOBAHHA, BLIIACIATH MPOBEPACMOC
MMPpCAITIOJI0KCHUC, OUCHUBATD ITPABUJIBHOCTD ITOPAAKA ITPOBCACHUA HCCIICIOBAHUA,
ACJIaTh BBIBOABI, MHTCPIIPETUPOBATL PE3YJILTAThI Ha6HIOIIeHHfI 1 OIIBITOB

1.9

IPOBOJUTH OTBITHI 110 HAOMIOJCHUIO (DU3WYECKHUX SIBICHUH WIH (U3NIECKUX
CBOWCTB TeJI: CaMOCTOSITE€IbHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
000py/IOBaHHUs, ONKCHIBATH XOJ OIBITa M €ro pe3yJbTaThl, (OPMYIHPOBATH
BBIBOJIbI

1.10

IPOBOAUTH IPU HEOOXOAMMOCTH CEPHIO TPSMBIX U3MEPEHHA, OTIPEIEIIsis CpeIHee
3HAYCHHE U3MEPAEMO BeIMUMHBI ((POKYCHOE pacCTOSIHUE COOMPATOIIEH JTHMH3HI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHus (M3MEpUTENIBHOTO pudopa)

1.11

OPOBOJIUTH  MCCIENOBaHME  3aBHUCUMOCTEH  (U3HYECKMX  BEJIMYUH  C
UCIIOJIb30BaHUEM  NPSMBIX  W3MEPEHUH:  IUIAHUPOBAaTh  HCCIEIOBAHUE,
CaMOCTOSITENIbHO COOMpAaTh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOJyUYEeHHON
3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJE TaOJIUL U TpaUKOB, JeJ1aTh BBIBOIbI
10 pe3yJIbTaTaM UCCIEIOBAHUS

1.12

IPOBOJUTh KOCBEHHbIE H3MEpPEeHHs (U3MYECKUX BEJIMYMH: IUJIAHUPOBATh
U3MEpEHUs], COOMPATh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIOIHITH U3MEPEHUS,
ciaenys IPENIOKCHHOW WHCTPYKLUHH, BBIYHUCIATH 3HAYEHHE BEIUYUHBI U
AQHAJIM3UPOBATh IOJYYECHHBIC PE3YyJbTAaThl C YYETOM 3aJaHHOW NOTPEIIHOCTH
U3MEPEHUMU

1.13

coONrofaTh MpaBWiIa TEXHUKH OE30MAaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyTI0BaHHEM

1.14

pa3iauyaTh  OCHOBHbIE MPU3HAKM  M3YYEHHBIX  (U3MUYECKUX  MOJIENIEH:
MaTepHaibHas TOUKa, a0COIOTHO TBEPI0E TENO, TOUCUHBIM HICTOUHUK CBETA, JIyd,
TOHKAs JINH34, IUTaHEeTapHasi MOZEIIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO siApa

1.15

XapaKTCPU30BaATh IMPUHIIUIILL JIefCcTBUS N3YUYCHHBIX HpI/I60p0B N TCXHHUYCCKHX




YCTPOMCTB C ONOPOMl HAa WX OINUCAHMS, HCIOJIb3ysS 3HAHUS O CBOMCTBax
¢u3nUecKkux ABICHUIA U HEOOXOAUMbIEe (PU3UYECKHE 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HU3YYEHHBIX TEXHUUYECKHX
YCTPOMCTB, HM3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKHX IPOILECCOB IMPHU
pelIeHnr y4eOHO-TIPAKTHUECKUX 3a7ad, ONTHYECKHE CXEMBI IS MOCTPOCHHS
1300paKeHH B MJIOCKOM 3epKajie U coOuparomiei JuH3e

1.17

OPUBOJIUTH TMpUMEPHl (HAXOAUTHh HH(OPMALUIO O MPHUMEpax) MPAKTHYECKOIO
UCTIONIb30BaHUsl (PU3NYECKUX 3HAHHI B TIOBCEIHEBHOM JKU3HU I 00ECTIeUeHUs
0e30MacHOCTH MpU OOpalleHnH ¢ MpUOOopaMu U TEXHUYECKUMHU YCTpPOIlCTBaMH,
COXPAaHEHHUS 3J0POBbsI M COOJIIOJICHUS HOPM JKOJIOTHYECKOTO MOBEACHHS B
OKpYXalolleu cpene

1.18

OCYIIECTBIISATh NOUCK UH(OpMALIUU (PU3UUECKOTO cofepxkaHus B ceTu MHTepHeT,
CaMOCTOSITENILHO (POPMYIUPYSI TOUCKOBBIH 3aMpOC, HAXOAUTH ITyTH ONPEICIICHUS
JIOCTOBEPHOCTH MOJIy4eHHOH MHGOpMaluu Ha OCHOBE MMEIOIIMXCS 3HAHUM U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB

1.19

UCIIONIb30BaTh MPU BBIIOJHEHUU YYEOHBIX 3aJaHUi HAyYHO-TOMYJSPHYIO
TUTEpaTypy GU3MUYECKOTO COJIEPKAHUs, CIIPABOYHBIC MATEPHAIIBI, PECYpPChI CETH
WuTepHeT; BiIajeTh MpHEMaMHM KOHCIIEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHUA
uH(OpPMAIIUU U3 OJTHON 3HAKOBOUM CUCTEMBI B APYTYIO

1.20

CO371aBaTb COOCTBEHHbIC IIMCbMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
nH(pOpPMaIIUU U3 HECKOJIBKUX HCTOYHUKOB (PU3MUYECKOTO COACPKAHUS, ITyOINIHO
MPEACTABIISITh PE3YJIbTAThl MPOCKTHON WMJIM MCCIIEIOBATEIBCKONU JEATEIHHOCTH,
Ipd STOM TPaMOTHO HCHOJb30BaThb W3YYEHHbI [OHATUWHBINA ammapar
U3y4aeMoro pasaena (U3MKd M CONPOBOXKIATH BBICTYIUICHHE IMPE3CHTAICH C
y4eTOM O0COOEHHOCTEN ay/IMTOPUU CBEPCTHUKOB

1.21

[IPU BBITIOJHEHUH YYEOHBIX MPOEKTOB U UCCIECIOBAHUHN (PU3NUECKUX MPOIIECCOB
pacrpenenaTh O0sS3aHHOCTH B TPYyMNIEe B COOTBETCTBUU C TOCTaBICHHBIMH
3a/1auaMi, CIIEIUTh 32 BBINIOJIHEHHEM IUJIaHA JEUCTBUI U KOPPEKTUPOBATh €ro,
aZIcKBaTHO OILIGHMBATh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTH TPYIIIIHI,
BBICTPaNBaTh KOMMYHHMKAaTUBHOE B3aMMOJEICTBUE, TMPOSIBISAS TOTOBHOCTH
paspemiath KOH(IUKTHI

ITpoBepsiemble y1eMEHTHI coaepkanus (9 kiacc)

Kon
pasnena

9JICMCHTAa

KO,I[ HpOBepHeMLIe QJICMCHTHBI COACPKAHUA

8

MEXAHUWYECKUE SABJIEHUA

8.1 Mexanudeckoe aBmxeHne. MarepuansHas Touka. Cucrema oTcyera

8.2 OTHOCHTEIBFHOCTE MEXAHUYECKOT'O ABIKEHUS

8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBIKEHHE

8.4 HepaBHomepHoe nipsiMonvHeitHoe aBukeHne. CpeaHsas 1 MTHOBEHHAs
CKOPOCTH TeJIa IPU HEPABHOMEPHOM JIBUKEHUU

8.5 Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIIMHENHOE ABUKEHUE

8.6 CBo6OoaHoe manenne. OnbITel [ anues




8.7

PaBHoMepHOe nBMXkEHHE TI0 OKpykHOcTH. Ilepmony wu wacrtota
oOpamienus. Jlunerinas u yrioBas ckopocTu. LleHTpocTpeMuTensHoe
YCKOpEHHE

8.8 ITepserit 3akon HeroToHa

8.9 Brtopoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [TpuHIMIT CynIEpIIO3UIIUU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuiia TPEHHS CKOJIBKEHHUS, CUJIa TPEHHs TTOKOS, IpyTrue
BUJIBI TPCHHUSI

8.14 Cuna TsHKECTH ¥ 3aKOH BCEMHUPHOTO TATOTCHHS. Y CKOpPEHHE
CBOOOTHOTO Ta/ICHUS

8.15 Jewxenue muaner Bokpyr Comuna. IlepBas kocMuueckas CKOpOCTb.
HeBecomocTs 1 nieperpy3ku

8.16 PaBHOBecHe MaTepuabHON TOUYKU. AOCOIOTHO TBEPIOE TEIO

8.17 PaBHOBecHe TBEpIOTO TEJA € 3aKPETVIEHHON OCBIO BpalieHusa. MOMEHT
cuibl. LIeHTp TshxecTn

8.18 Nwmiynse Tena. U3menenue ummynbca. IMmybe cuibl

8.19 3aKOH COXpaHEHUsl UMITYJIbCa

8.20 PeakTuBHOE NBUKEHIE

8.21 Mexanuueckast paboTa U MOIIHOCTb

8.22 PaboTa cun TskecTH, ynpyroctH, TpeHus. CBs3b SHEPTUU U paboThI

8.23 [ToTennmanpHas YHEPTUS TeJa, MOIHATOTO HaJl TOBEPXHOCTHIO 3eMIIH

8.24 [ToreHunanbHas SHEPrUs CXKaToON NPY>KUHbI

8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU

8.27 [TpakTrueckue paboThI:

Onpenenenue cpefHeil CKOPOCTH CKOJIbXKEHUs OpyCKa MM JIBUKEHUS
HIapHKa 110 HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHne yCKOpeHHs Tejla TP PaBHOYCKOPEHHOM JIBMJKEHUU 10
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IIyTH OT BpEMEHU

IIPU PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHON CKOPOCTH.
[TpoBepka THUIOTE3BI: €CIAM NpPU PABHOYCKOPEHHOM [JBM)KEHUHU 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KaK psJl HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHHU OJUHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJIbKEHUS OT CHJIBI
HOPMaJIbHOTO JaBJICHHUS.




Onpenenenne ko3P uIneHTa TPEHUS CKOIbKCHHUS.

Omnpenenenne KeCTKOCTH PYKUHBI.

Onpenenenne pabOTHI CUITBI TPEHHSI TIPU PABHOMEPHOM JIBUKCHUH Tella
10 FOpH3OHTaJII>HOI>'I IMOBCPXHOCTH.

Onpeznenenre pabOTHl CHIBI YIOPYTOCTH TIPU MOABEME Tpy3a C
HUCITIOJIB30BAHUEM HCIIOABUKHOT'O U TIOABHUKHOT'O 6JIOKOB

8.28 ®dusnyeckue SBICHUS B NPUPOAE: NPUIMBBI U OTJIMBBI, JBUKECHHE
wiaHeT CoOJIHEYHOM CHCTEMBI, PEAaKTUBHOE JIBHKCHHE JKUBBIX
OpPraHu3MOB

8.29 TexHudeckue YCTpOMCTBA:  CHUIOMETpP, JaTUUKU  TOJIOKECHHS,

pacCcTodHNA U YCKOPEHUSA, paKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

Konebarenbnoe npmwxkeHne. OCHOBHBIE XapaKTEPUCTHUKU KOJICOaHMI:
MepUOJ, YaCTOTa, aMILIUTY1a

9.2

MaremaTuueckuii U NpPYKUHHBIM MasATHUKU. lIpeBpamienue snepruu
MpH K0J1e0aTeTbHOM JIBHKCHUHT

9.3

3aryxatomue kojebanus. Boinyxiennoie koieoanus. Pezonanc

9.4

Mexanudeckue BosiHbI. CBOMCTBAa MeXaHWUECKUX BOJH. [IpoonbHbIE 1
nornepeyHbie BOJIHBI. J[JIMHA BOJIHBI M CKOPOCTh €€ PaclpOCTPaHCHHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJE, CEHCMUYECKHUE BOJIHBI

9.5

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpakeHuE 3ByKa

9.6

WHu¢pa3Byk u yabTpa3Byk

9.7

[TpakTyeckue paboTHI:

OmnpeneneHue 4acTOThl W IepHofa KoJIeOaHMM MaTeMaTH4YecKOoro
MasiTHUKA.

Omnpenenenne 4acToThl U Ieproia KojaeOaHui Npy>KMHHOTO MasiTHUKA
HccnenoBanue 3aBUCMMOCTH Mepuojia KojJeOaHMH MOJBEIIEHHOIo K
HUTH Tpy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IepHoja KoyiebaHU MpPyKUHHOTO
MasiTHUKA OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH NEepHoJia KojaeOaHui rpy3a, MOoABEIIEHHOTO
K HUTH, OT MaccChl I'py3a 1 )KECTKOCTHU NPYKUHBL. MI3MepeHue yckopeHus
CBOOOJHOIO NMaJACHUS

9.8

Pu3nyecKue SBJICHUS B NPUPOJE: BOCIHPUATHE 3BYKOB KMBOTHBIMH,
3eMJIETPSICEHHE, CEICMUYECKHE BOJIHBI, I[yHAMH, 3XO0

9.9

Texandeckne ycTpoicTBa: 5XOJOT, HCIIOJIB30BAaHUE YIbTPa3ByKa B
OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJEeKTpOMarHUTHOE Tojie. JeKTPOMarHUTHbIE BOJHBL CBoiicTBa
AIIEKTPOMArHUTHBIX BOJTH
10.2 [[kana 31eKTPOMarHUTHBIX BOJIH




10.3 DnekTpoMarauTHas npupoaa cBera. CKopocTh cBeTa. BosHOBBIE
CBOIICTBA CBETA

10.4 [TpakTuyeckue paboOTHI:
W3ydeHue CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIIbIO MOOMIILHOTO
TenedoHa

10.5 dusnueckue SBICHUS B IPUPO/IE: OMOJIOTHYECKOE ICHCTBHE BUIUMOTO,
yIbTpaduoIETOBOIO U PEHTI€HOBCKOIO U3ITyUeHU I

10.6 TexHUUECKHE YCTPOWCTBA: HMCIIOJIB30BAHUE SJIEKTPOMArHUTHBIX BOJIH
JUTSL COTOBOM CBSI3U

11 CBETOBBGIE SBJIEHUA

11.1 JlydeBast moniens cBera. MIcTOUHHMKHM cBeTa

11.2 [IpssMonrHEITHOE pacpocTpaHEeHNEe CBETa

11.3 Otpaxxenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa

11.4 [Tpenomnenue cBera. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHee
OTpa’keHHE CBETa

11.5 JInnza. Xop yyen B JIMH3E

11.6 OnTuueckas cucrema goroanmnapara, MUKPOCKOIa U TEIECKOIa

11.7 ['ma3 kak ontuyeckas cucreMa. br3opyKocTh U AalbHO30PKOCTh

11.8 Pasnoxxenue Oenoro csera B crektp. OmbiTel HbioToHa. CrokeHue
CHEKTPAIBHBIX IIBETOB. [lucriepcus cBera

11.9 [TpakTuyeckune pabOTHI:
HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaXKEHHs CBETOBOTO JIyya OT yriia
naJIeHusI.
N3yueHne XxapakTepHCTUK U300paXeHUs TPeIMETa B TNIOCKOM 3epKaJie.
HccnenoBanre 3aBHCHMOCTH YTJIa TPEIOMIICHHSI CBETOBOTO JIyda OT
yria najieHus Ha rpaHuie "BO3/yX - CTEKJIO".
[Tomyuenue n300paskeHHit ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Onpenenenve  (QOKyCHOrO pacCTOSHUS UM ONTHYECKOM  CHJIBI
coOMparoIIel TUH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OmnBITHI IO BOCTIPHUATHIO [[BETA TPEJAMETOB IPH X HAOIIOJICHUN Yepe3
I[BETOBBIE (DPUIIBTPHI

11.10 dusnyeckue sBiaeHUs B npupoje: 3atMeHust ConHua u JIyHel, nBeTa
TeJN, ONTHYECKHE sBIeHHUA B armocdepe (uBer Heba, pedpakuus,
paayra, MUPax)

11.11 TexHUuUecKue ycTpoiCTBa: OUYKH, IEPUCKOII, (hoToanmapar, ONTUIECKue
CBETOBO/IBI

12 KBAHTOBBGIE SABJIEHUA

121 OmnsiTel Pezepdopna u manerapHas mozaenb aroma. Mojens aToma

bopa




12.2

Ucnyckanne u mornonieHue cBera aroMoM. KBaHTbel. JImHenHuaThie
CIIEKTPbI

12.3

PagnoakTuBHOCTH. Anb(da-, 6eTa- 1 raMMa-u3IydeHus

124

Crpoenue aromHoro siapa. HykioHHas Mojenb aTOMHOTO sijipa.
H3otonsl

125

PannoaktuBHbIe IpeBpaieHus. llepuon noiypacnana aTOMHBIX s€p

12.6

ﬂﬂeprIe pCakuru. 3aKOHBI COXpPAaHCHUA 3apAA0BOro M MacCCOBOTO
qHuCECJI

12.7

3Hepm;1 CBsA3HU ATOMHBIX AICP. CBs13b Macchl U OHEPIrun

12.8

Peaknun cunHTe3a u genenus saep. Mcrounwmku sHepruu CojHIA H
3BE3 /]

12.9

SInepnas sHepreruka. JleiicTBrue paguOAKTUBHBIX U3JIy4CHUI Ha )KUBbIE
OpraHU3MBI

12.10

[IpakTrueckue paboTHIL:

HabnroneHune CrijloNIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
HccnenoBanue TpeKoOB: M3MEPEHHE YHEPTUH YAaCTUIIBI [0 TOPMO3HOMY
nytu (no ¢otorpadusim).

H3mepenne paquoakTHBHOTO (hoHA

12.11

dusznyeckue sIBICHUS B IIpUpoOacC: €CTECTBEHHBIN pa,Z[I/IOB.KTI/IBHHﬁ (bOH,
KOCMHYCCKHE JIydd, PAaAOaKTUBHOC H3JIYy4YCHUC MMPUPOAHBIX
MHUHCPAJIOB, ﬂeﬁCTBHG paaruOaKTUBHBIX I/I3J'Iy‘lCHI/II71 Ha OpraHu3m
YCJIOBCKA

12.12

TexHuueckue yCcTpoicTBa: CIeKTPOCKOI, MHANBUAYAIBHBIA JO3UMET,
kamepa Buibcona

Jlst mpoBesieHrsT OCHOBHOTO TOCYAapCTBEHHOr0 3k3aMmeHa 1o ¢usuke (manee - OI'D mo

¢u3nKe) ucnoap3yeTcs nepedeHb (KoaupukaTop) MpoBepsieMbIX TPEOOBAHUN K pe3yJsibTaTam

OCBOCHHS OCHOBHOM 06p8.30BaTeJ'ILHOI7I nporpaMmMbl  OCHOBHOTO 06IJ_ICFO 06pa30BaH1/151 n

3JICMCHTOB COACPKAHU

[Tposepsiembie Ha OI'D o pusnke TpeOoBaHUS

K pe3yJbTaTaM OCBOECHUSI OCHOBHOM 00pa30BaTeNbHOM IPOrpaMMBbl

OCHOBHOTO 001I1ero 00pa3oBaHHs

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM 0a30BOT0 YPOBHS
IIPOBEPSIEMOTO OCBOCHMSI OCHOBHON 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro
TpeOoBaHUS oOpa3zoBanus Ha ocHoBe PI'OC
1 [Tonnmanue poiau QU3UKK B HAYYHOU KapTUHE MHPA;

c(OpMHPOBAHHOCTh 0a30BBIX MPEJICTABIECHUH O 3aKOHOMEPHOH CBA3M U
MO3HABAEMOCTU SIBJICHUH TPUPOJBL, O pOJIM OKCIEpUMEHTa B (U3HKE, O
cucreMoobpasyomeil posin (U3UKKU B pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKU U
TEXHOJIOTHI, 00 S3BONIONUM (U3NYECKUX 3HAHUM U UX POJIM B LEIOCTHOMN




€CTECTBEHHOHAYYHOW KapTWHE MHpa, O BKJIAAe POCCHICKHX M 3apyOeKHBIX
YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBICHEHHE MPOIIECCOB OKPYKAIOIIEro
MHpa, Pa3BUTHE TEXHUKH M TEXHOJIOTHUI

3HaHMs O BHJAAX Marepuu (BELIECTBO W TOJE), O IBUKEHHH Kak crocobe
CYLIECTBOBaHMUS MaTepuu, OO0 aTOMHO-MOJIEKYJSIPHOH TEOpPHUM CTPOCHHUS
BellecTBa, O (U3MUECKON CYIIHOCTU SIBIEHUH MpUpOIbl (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX );

YMEHUE PA3IN4aTh SABJICHHUS 110 ONIUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIKUX JTAaHHOE (PU3HUUECKOE SBICHUE;

YMEHHE pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3MUECKUX SBJICHHUHI B
OKpYaroIlleM MUPE, BbIAEISAS UX CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brnanenue ocHoBaMM MOHATHHHOTO ammapara i CUMBOJIMYECKOTO S13bIKa (DU3HKH
U UCTOJIb30BaHUE UX JIJISl pelIeHHs yUeOHBIX 3a/1ay;

YMEHHE XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SIBJICHUS U MPOIECCHI,
UCHOJNB3YS (DyHIaMEHTAIbHbBIE U SMITUPUUYECKHE 3aKOHBI

YMeHHe ONMChIBaTh H3YYCHHBIC CBOMCTBA TENT M (PU3UUECKHUE SBJICHUS, UCTIONIb3YS
(bu3HYECKHE BETUINHBI

Bnagenue ocHOBaMHM METOJOB HAyYHOTO TO3HAHHUS C YYETOM COONIOJACHUS
npaBui 6€30MacHOro Tpyaa:

HaOmo/ieHue (U3NYECKUX SBIICHUH: YMEHHE CaMOCTOSITENIbHO COOUpAaTh
AKCIIEPUMEHTAJIBHYIO YCTAaHOBKY M3 JaHHOro Habopa o00OpyIOBaHUS IO
UHCTPYKLIMU, OIHUCHIBATh XOJ ONbITa W 3allUChIBAaTh €ro PpPe3yibTaThl,
(bopMyIUpOBaTh BBIBOJBI;

MPOBEJICHUE MPSIMBIX U KOCBEHHBIX M3MEpPEHUN (PU3MYEeCKUX BETUYHH: YMEHUE
IUIAHUPOBATh M3MEPEHHS, CAMOCTOSTENILHO COOMpaTh HKCHEPUMEHTAIBHYIO
YCTaHOBKY 110 WHCTPYKLWH, BBIYUCIATh 3HAYCHHE BEIUYUHBI U aHAU3UPOBATH
MOJTy4eHHBbIE PE3YyJbTaThl C YYETOM 3aJaHHON MOTPEIIHOCTH PEe3yJIbTaTOB
U3MEPEHHU;

MIPOBEJICHNE HECIOXKHBIX IKCIIEPUMEHTANbHBIX UCCIEOBAHHM; CAaMOCTOSATEIHHO
COOMpaTh AKCIEPUMEHTANBHYI0 YCTAaHOBKY M IPOBOJAUTH HCCIIEIOBAHHE I10
WHCTPYKIWH, MPEACTABIATH MOMyUYEHHBIE 3aBUCUMOCTH (PU3NYECKUX BEJITHYHH B
BUJE TaOJHIl W TpadUKOB, YYUTHIBATH TOTPENTHOCTH, JIEJaTh BBIBOJBI 110
pe3ylbTaTaM HCCleI0BaHUs

[TonnmaHue XapakTepHBIX CBOMCTB (PM3HUECKUX MOJieNel (MaTepuanbHas TOuKa,
abCOJIIOTHO TBEPAOE TEJIO0, MOAETH CTPOEHUS Ta3oB, KUIKOCTEH U TBEPIBIX Tell,
IUTaHEeTapHasi MOJENb aTOMa, HYKJIOHHasi MOJENb aTOMHOTO sijipa) U yMEHHE
OPUMEHSTH UX Ul O0BSICHEHUS! (PU3UUECKUX MTPOLIECCOB

YMenue oObSICHATH (PU3MUYECKUE MPOIECCHl U CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE€ CUTyallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, B YaCTHOCTH,
BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U U CTPOUTH OOBSCHEHHE C OMOPOi Ha
W3y4eHHbIE  CBOMCTBa  (MBWUYECKUX  SBJICHHWM, (U3HYECKHE  3aKOHHBI,
3aKOHOMEPHOCTH U MOJIEIIN

YMeHue pemiate pacueTHble 3a1aud (Ha Oaze 2 - 3 ypaBHEHMIi), UCHONb3YA
3aKOHbI U (HOpMyJIbI, CBSI3bIBAIOLIUE (DU3MUECKHUE BEIUYMHBI, B YaCTHOCTH,
3alMChIBaTh KPaTKOE YCIIOBUE 3aJaud, BBISBJISATH HEJOCTAIOLIME JAHHBIE,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE JJIsl €€ PelleHus, UCIOJIb30BaTh
CIPAaBOYHBIE JIaHHBIE, MPOBOJUTH pAacdYeTbl U OLIEHUBATH PEATUCTUYHOCTH
MOJIyYeHHOTO 3HA4eHHUs (PU3UUYECKOW BEIUYMHBI; YMEHHUE ONPEIeATh




pa3MepHOCTh GU3NYECKON BETMUYHMHBI, TOTYYSHHOMN MPU PEIICHUH 3a1a4l

YMeHue xapakTepu30BaTh MPUHIMIIBI JEHCTBUS TEXHUYECKUX YCTPOUCTB, B TOM
qucie OBITOBBIX MPUOOPOB, M MPOMBIIIJICHHBIX TEXHOJIOTHYECKUX IPOLIECCOB I10
UX OIMCAaHUIO, HCIIONIb3Yys 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUU U
HE00X0IuMbIe (PU3NIECKHE 3aKOHOMEPHOCTH

10

YMeHue UCoab30BaTh 3HAHUS 0 PU3NICCKUX SBICHUSX B TIOBCETHEBHOM KU3HH
s obecrieueHrst 0€30MacHOCTH MPU OOpalieHuH ¢ OBITOBBIMH NMPUOOpaMU H
TEXHHYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3J0POBbS U COONIOACHHUS HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPYXKAOIIEH cpelie; MOHMMaHuEe HEOOXOJMMOCTH
NPUMEHEHUS JOCTHKCHMA (U3WKU ¢ TEXHOJOTHH JUIsi  PaliOHaIbHOTO
PUPOIONIOIH30BAHUS

11

OnbIT oKCKa, MpeoOpa3oBaHus U MPEACTaBIeHUsS MHPOpMauu (PU3NIECKOTO
CONIEp)KaHUs  C  WCIOJB30BAaHHUEM  WHGOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI1;

YMEHHE OIICHMBATh JOCTOBEPHOCTH TIOJNYyYEHHOW WH(POpPMAIMM HA OCHOBE
HMEIOIIUXCS 3HAHUM U JOTOJIHUTEIbHBIX HCTOUHUKOB;

YMEHHE UCTIOIb30BaTh ITPH BHIMIOTHCHUH YICOHBIX 33 IaHUI HAYIHO-TIOMYJISIPHY IO
auTepaTypy GU3NYECKOTO COJIEpKaHus, CIIPAaBOYHBIE MaTEPHAIIbI, PECypChl CETH
WHTepHer;

BlIaZicHue Oa30BBIMM HaBBIKAMH TIpeoOpa3oBaHus HWH(POpMAUM W3 OJHOU
3HAKOBOW CHCTEMBI B JIPYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U
YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAIIUU U3 HECKOJBLKUX HCTOYHUKOB

[lepedeHb Ar1eMEeHTOB coaepkaHus, mpoBepsieMbix Ha OI'D o dusuke

Kon [TpoBepsieMBlii SIEMEHT COACPKAHMUS
1 MEXAHUWYECKUE SIBJIEHUA
11 MexaHnueckoe ABUXKXCHUC. MaTepI/IaJ'IBHaH TOYKa. CI/ICTeMa oTcycTa. OTHOCI/ITCHLHOCTB
JABHXXCHUSA
1.2 PaBHOMepHOE ¥ HepaBHOMepHOe jBmxkenue. Cpemsst ckopocts. Popmyna Juist
BBIYHCIICHUA CpeHHeﬁ CKOpPOCTH:
S
V=—
t
13 PaBHOMepHOC HpﬂMOHHHeﬁHOe JOBUXKCHUC. 3aBI/ICI/IMOCTB KOOpAWHATHI TCJIa OT BPpECMCHU
B ClIy4ae paBHOMEPHOT'O MPSMOJIIMHENHOTO JIBUKEHHSL:
X(t) = Xo + Vxt.
['paduxy 3aBHCHMOCTH OT BPEMEHH TSI TIPOCSKIIMHA CKOPOCTH, IPOCSKIHH TIEPEMETIICHHS,
IMyTH, KOOPpAUHATHI IPU PABHOMCPHOM HpHMOHHHCﬁHOM JOBUXKCHUHN
1 4 3aBI/ICI/IMOCTB KOOpAuHAaThl TEJla OT BpEMCHU B ClIyda€ PaBHOYCKOPCHHOI'O

HpﬂMOJ’II/IHeI\/'IHOFO JABUXXCHUA:

t2
X(t) =X, +V,,t+a, 3




@opMyIIbl 11 TPOEKLIUN NEPEMEIIECHMS, TPOEKIIUA CKOPOCTH U MPOECKIUU YCKOPEHHUS
IIPY PaBHOYCKOPEHHOM NPSMOJINHENHOM JIBUKEHUU:

t2
s (t)=v,,-t+a, Y
v, (t) =v,, +a,-t,
ax(t) = const,

Vax? = Vi = 2axSx.

['paduku 3aBUCHUMOCTH OT BPEMEHHU AJISl MPOEKIUU YCKOPEHUs, MPOCKIHMH CKOPOCTH,
IPOEKIUH IEepPEMEIEHUS, KOOPAMHATHI IPU PAaBHOYCKOPEHHOM IPSMOJMHEHHOM
JBUKECHHUU

1.5

CBobOognoe maaenue. Dopmylibl, OMHMCHIBAIOIIME CBOOOJHOE TAJAEHUE Tejaa II0
BEPTUKAIN (IBMKEHUE TeJla BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3EMJIN).
['paduku 3aBUCUMOCTH OT BPEMEHH ISl TPOEKIIMU YCKOPEHUS, MPOEKIIMUA CKOPOCTH U
KOOPJMHATHI TIPU CBOOOHOM TaJICHUU TeJla TI0 BEPTUKATIN

1.6

CxopocTh paBHOMEPHOTO JIBHKEHHS TeJla 10 OKpy)HOCTH. HanpaBienue ckopocTH.
®opmyna J1si BHIYUCICHUS CKOPOCTHU Yepe3 paJnyc OKPY>KHOCTU U ITEpHO 00pallleHus:

27R
v="r.
T

I_[eHTI)OCTpeMI/ITCJILHOC YCKOpPCHHUC. HanpaBneHI/Ie HECHTPOCTPEMUTCIIBHOI'O YCKOPCHUA.
CDOpMyJIa JJI1 BBIYHUCIICHUA YCKOPCHUA:

1y

V2
a =—.
R

®opmyiia, cBsI3bIBarOLIast IEPUOJI U YaCTOTY OOpallleHus:

1.7

Macca. IImoTHOCTB BelleCTBa. q)opMyna JJIA BBIYUCIICHUA TTJIOTHOCTH

P=V

1.8

Cuna - BCKTOpHAaA (I)I/I3I/I‘-ICCK3.5{ BennuuHa. ClIoKeHUE CUI

1.9

SIBnenue nnepuuu. Ilepsslii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:

F=m-a

CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJIa M BEKTOpa CHIIBL, ICHCTBYIOLIEH Ha TEJIO

1.11

B3aunmoneiictue ten. Tperuii 3akoH HeroToHa:

F,,=—F
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1.12

TpeHue nokos ¥ TpeHue cKobkeHusl. DopMyia Asisi BBIYUCICHUS MOJTYJISI CHIIbI TPEHUS
CKOJIbKEHUS:

FTp:p,-N

1.13

Hedopmarnus tena. Yupyrue u Heynpyrue nedopmanuu. 3aKoH ynpyroi aedopmamum
(3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

F=G. MM

R2
Cuiia TsbkecTu. Y CKOpeHue CBOOOIHOTO MaJCHUSI.
®dopmynia A5l BBIYUCICHUSI CUJIBbI TSKECTU BOJIM3U MOBEPXHOCTH 3EMIIH:
F =mg.

JBmwxenune mianetr Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocTs u
neperpy3Ku

1.15

Hmnynbc Tena - BeKTOpHas pU3nyecKas BEIMUNHA.
p=mv

HMIysibC CUCTEMBI TEII.
N3menenue ummynsca. IMmyibsce cuisl

1.16

3akoH COXpPAaHCHUSA UMITYJIbCA JI 3aMKHYTOﬁ CUCTCMBI TCII:
p =myV, +m,V, = const.

PeakTuBHOE ABHKEHHE

1.17

Mexanuueckas padota. @opmyiia 17151 BBIYUCICHUS PaOOThI CHIIBI:
A=Fscosa.

MexaHudeckas MOIIHOCTb:

1.18

Kunernueckas u MOTCHIHAJIbHAs SHCPIrus.
d)opMyna JJIs1 BBIYHUCIICHHU A KUHETHYECKOMN SHEPTHUHU:

mv?
E = >

Teopema 0 KHHETUYECKOW SHEPTUH.
dopmyia i1 BBIYUCICHUS TOTEHIIMAIBHON SHEPTUM Tea, MOIHITOrO Hal 3eMJICH:

Ep = mgh

1.19

Mexann4geckas OHEPTIUs:




E = Ex + E,.

3aKOH COXpAaHEHUsS MEXaHU4YecKoW »sHepruu. Dopmysia g 3aKOHA COXPAHECHUS
MeXaHH4eCKOUu OHCPTHUU B OTCYTCTBUC CUJI TPCHUS:

E = const.

IIpeBpalieHrue MEXaHUYECKOW SHEPIUU IIPU HAIMYUU CUIIBI TPEHUS

1.20

ITpocTeie MexaHU3MBL. "30JI0TOE IPABUIIO" MEXAHUKH.
Peryar. MomeHT cuibl:

M =Fl.
VYcnoBue paBHOBECHS pblyara:

M1+ M2a+..=0.

[ToaBU>XHBINA 1 HEMMOABUKHBINA OJIOKH.

—_ A’IOHE3H3${
KII/T mpocThiX MEXaHU3MOB, = A

aTpaucHHAs

1.21

JlaBiieHne TBEpIOTO TEA.
®opmyria 1751 BBIYUCIICHUS IABICHHS TBEPIOIO Tena:

JaBnenue raza. ATMocdepHoe 1aBleHUE.
['uapocTaTudeckoe aBjieHUE BHYTPH KUIKOCTH.
®opmyna a7l BEIYUCICHUS JaBICHUS BHYTPH KUAKOCTH:

p =pgh+p,,

1.22

3axoH [lackans. 'mapaBaudeckuii npecc

1.23

3akon Apxumena. @opmysia At onpeeeHUsT BEITAIKUBAIONIECH CUIIBI, IEUCTBYIOICH
Ha TEJI0, OTPYKEHHOE B JKUIKOCTb WJIN Ia3:

I:Apx. = pgv .

Ycnopue nnaBanus Tea. [lnaBanue CYJ0B 1 BO3AYyXOIlJIAaBaAHUEC

1.24

Mexanunueckue konebaHusa. AMIUIMTYJAa, NMEpPUOA M yacToTa KojebaHuil. dopmya,

1
CBSI3BIBAIONIAS YACTOTY U TIEPHOJI Konebanmii: V = ?

1.25

Marematuueckuii Y NpYKUHHBIM ~ MadATHUKU. lIpeBpamieHue osHeprum Ipu
K01e0aTeIbHOM ABUKEHUH

1.26

3aryxatomue kojaebaHus. BernykieHnsie konebanus. Pezonanc

1.27

MexaHandecKre BOJIHEI. HpOJIO.]'H)HBIe " MONCPCYHBIC BOJHBIL. JIJ'II/IHa BOJIHBI 1 CKOPOCTH
pacnpoCTpaHCHUs BOJIHBI:




A=Vv-T

1.28

3ByK. [ poMKOCTb U BbICOTa 3BYyKa. OTpakeHHe 3BYKOBOM BOJIHBI HA TPAHULIE IBYX CPE/I.
Wndpas3Byk u ynbTpazByK

1.29

[TpakTuyeckue paboThI

N3mepenne cpeqHeli IIIOTHOCTH BEIIECTBA; APXUMEJOBOH CHIIBI; )KECTKOCTHU TPYKHUHBL,
K03 pHLIMEHTA TPEHUS CKOJIBKECHHUS; PA0OTHI CHUIIBI TPEHHSI, CHIIBI YIPYTOCTH; CPEIHEH
CKOPOCTH JBWKCHHUSI OpycKa IO HAaKJIOHHOW IUIOCKOCTH; YCKOpEeHHus Opycka Ipu
JIBIDKEHUH 10 HAKJIOHHOM IUIOCKOCTH; YacTOThl M Iepuoja  KoseOaHui
MaTEeMaTHYECKOr0 MAsTHUKA; YaCTOTHI U Mepuoa KoJeOaHUH MPYKUHHOTO MasTHHUKA;
MOMEHTA CHJIBI, ICHCTBYIOIIETO Ha phIvyar; paboThl CHIIBI YIIPYTOCTH IPH MOABEME TPy3a
C MOMOIIBIO HETOABMKHOTO OJ0Ka; pabOThl CHIJIBI YNPYrOCTH INPH HOABEME I'py3a C
IIOMOMIBIO OJIBUKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXUMEI0BOW CHIIBI OT 00beMa MOrpy>KEHHOM JacTH Tena
U OT IUIOTHOCTH >KUIKOCTH; HE3aBUCUMOCTH BBITAJIKHBAIOIIEH CHIIBI OT MacChl Tena;
CHJIBI TPEHUS CKOJIBXKEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS M OT POJia MMOBEPXHOCTH;
CHJIBI yNPYTOCTH, BO3HUKAIOUICH B NpY)XHUHE, OT CTEMEHU AedopMaliu NPy KUHBI,
YCKOpeHHsI Opycka OT yrijla HakjOHa HaIpaBIIAIONICH; meprosa (4acToThl) KoleOaHuit
HUTSIHOTO MAasTHUKA OT JUTMHBI HUTH; MEPHOAA KOJICOAHUN MPYKUHHOTO MAasTHUKA OT
Macchl TIpy3a M JKECTKOCTH TMPYXKHHBI; HCCIEIOBaHUE HE3aBUCHMOCTH MEpHOa
KOJICOAHWH HUTSHOTO MasiTHUKA OT MAacchl rpy3a.

[IpoBepka yciaoBUs paBHOBECHUS pblyara

1.30

®dusnuecKkue SABJICHUA B IPUPOAE: IIPUMEPHI ABHIKEHUS C PA3IMYHBIMU CKOPOCTSIMU B
JKUBOW U HEXKUBOU IIPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOLIE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBUWXKEHHE IIaHeT COJHEYHOM CHCTEMBI, PEAKTUBHOE [BHUKCHHE JKUBBIX
OpPraHU3MOB, phIYard B TEJIE YEIOBEKA, BIMSHUE aTMOC(HEPHOTO JaBICHHUS HA JKUBOU
OpraHu3M, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB IKMBOTHBIMH, 3€MIIETPSCEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

TexHu4eckue ycTpoucTBa: CIMAOMETD, JaTYMKHU IOJI0KEHMS, PACCTOSTHUSA U YCKOPEHMS,
JUHAMOMETp, MOJIIMITHUKY, paKeThl, pblyar, MOABWKHBIH M HENOJBMXKHBIM OJIOKH,
HAKJIOHHAas IIJIOCKOCTh, IPOCThIE MEXaHW3Mbl B OBITY, COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOAONPOBOJIA, THAPABINYECKHM Mpecc, MaHOMETp, 0apOMeTp, BBICOTOMED,
MOPUIHEBOW HACOC, apEOMETP, 3XO0JIOT, UCIOJIb30BaHUE YIbTPa3BYKa B ObITY U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKONH TEOPUHU CTPOCHMs BELIECTBA.
Monenu TBEpAOTO, )KUAKOTO U ra3000pa3HOro cocTosiHu BeuecTBa. Kpucrannnueckue
u amop(dHBbIe Tena

2.2

JIBmxenue ydactul] BeniectBa. CBsA3b CKOPOCTH ABM)KEHHS YacCTHI] C TEMIIEPATypOM.
bpoyHnoBckoe nBuxkenue, mupdysus

2.3

CwmaumnBaHUe U KalmUJIISAPHBIC ABJICHUA

2.4

TennoBoe paclIMpeHne U CxKaTUe

2.5

TernmoBoe paBHOBECHE

2.6

BuyTpennss sneprus. Pabota u Teronepenada kak criocoObl N3BMEHEHUsI BHYTPEHHEN
SHEPIrUU

2.7

Bugsl TCIonepeaavu: TCriIonpoBOJHOCTb, KOHBCKI U, U3JTYUYCHHUC




2.8

Harpepanue u oxnaxaenue ten. KonudecTBo TemnoTel. Y AeibHas TEIIOEMKOCTh:

Q=cm(tz - t1)
2.9 3aKOH COXpaHEHUs SHEPTUH B TEIUIOBBIX IIpoLeccax. Y paBHEHHE TEIUIOBOro OanaHca:
Qi+Q2+..=0
2.10 |Hcnapenue u koHJeHcays. Mi3MeHeHne BHYTpEeHHEH YHEPTUH B POIIECCe NCTapeHHs U
KoHzeHcauuu. Kunenue xxuakoctu. Y ienbHas Tenjaota napooOpa3oBaHus:
=2
m
2.11 |BrmaxHOoCTbh BO3ayXa
2.12 |IInaBneHue W KpucTaM3alus. M3MeHeHne BHYTpEHHEH SHEPTUU NpH IUIABICHUU U
KpUCTAIIU3aLUU. Y 1ebHas TEIJI0Ta IJIaBJICHUS:
=2
m
2.13  |BHYTpeHHss HEprusi CropaHys TOILIMBA. Y IebHas TEMJI0Ta CrOPaHUs TOIUIMBA:
q=—
m
2.14 [Tpuntume! padoTs! TermaoBsix Apurarenei. KI1J[ TeroBoro asuraTess
2.15 |IIpakTtuueckue paboThI
W3mepenue yaenpHOM TEIUIOEMKOCTH METAJUIMYECKOTO IWIMHAPA; KOJIWYECTBA
TEIUIOTHI, MOJIyY€HHOI'O BOJIOM KOMHATHOM TeMmepaTypbl (PMKCHPOBAHHOM MaccChl, B
KOTOPYIO OIYIIEH HArpeTbli MUJIMHIpP; KOJMYECTBAa TEIUIOTHI, OTJAHHOTO HArpeThIM
IWIMHAPOM, T10CJIe OIYCKAaHUS €ro B BOJY KOMHAaTHOW TeMIIepaTyphl; OTHOCUTEIIbHON
BJIQKHOCTH BO3/yXa; Y/ICTbHOHN TEIUIOTHI TUIABJICHUS JIBAA.
HccnenoBanre M3MEHEHHsI TeMIepaTypbl BOJbI MPH Pa3IMYHBIX YCIOBHSX; SBICHUS
TETI00OMEHA TIPU CMEIIMBAHUHN XOJIOTHOW M TOPSTYEi BOJIBI; TIPOIecca NCTIapeHuUs
2.16 | Dusnueckue SBICHUS B IPUPOJIC: TIOBEPXHOCTHOE HATSHKEHUE U KaTMIIISIPHBIC SIBICHUS
B [IPUPOJIE, KPUCTAIUIBI B IpUpo/e, u3nyueHre ComHIa, 3aMep3aHue BOJI0EMOB, MOPCKHE
Opu3bl; 00pa3zoBaHKE POCHI, TyMaHa, UHEs, CHera
2.17 |TexHuyeckwe YCTPOWCTBA: KaNmWUIAPHL, MPHUMEPHl HCIOJIB30BAaHMUS KpPUCTAIUIOB,
KHUJIKOCTHBIM TEPMOMETp, JaTYMK TeMIEpaTyphl, TEPMOC, CUCTEMA OTOIICHHS JOMOB,
THUTPOMETPHI, TICHXPOMETP, TapoBasi TypOHMHA, IBUTATENIb BHYTPEHHETO CTOPAHHS
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 DnexTpuzarys Ten. J[Ba BUaa SIEKTPHUECKUX 3apsIOB
3.2 BsaumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs HIEKTPUIECKOTo 3apsaa
3.4 OnexkTpuueckoe  moje. HampspkeHHOCTh — ayieKTpuueckoro  monsd.  [IpuHnwmm

CYTIEPIO3UIINH JIEKTPUUECKUX MOJIeH (Ha Ka4YeCTBEHHOM YPOBHE)




3.5

Hocurenu snexkrpudeckux 3apsaoB. JlefcTBUE AIEKTPUUECKOTO OIS Ha AJIEKTPUYECKUE
3apsaael. [IpOBOIHUKH U TUAIIEKTPUKHU

3.6 [TocTostnubIil BnekTpuueckuit Tok. JleficTBus snexktpuyeckoro Toka. Cuna TOKa.
Hanpsixenue.
=4
t
A
U=—
q
3.7 DNEKTPUUECKOE COMPOTUBIICHHE. Y AeNIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
I
R=2
S
3.8 3akoH OMa a71s1 y4acTKa 3JIeKTPUYECKOH IeTu:
)
|l =—
R
3.9 [TocnenoBarenpbHOE COENMHEHHE TPOBOTHUKOB:
li=1;U=U1+ Uz, R=R:1 +Ra.
[TapannensHOE cCoelMHEHNE MPOBOJIHUKOB PABHOTO COMPOTHBIICHUS:
R
__1
Uir=Uz;l=li+l; R=—.
2
CMeliaHHble COETUHEHUS IPOBOIHUKOB
3.10 |PaboTa M MOIIHOCTB IEKTPUIECKOTO TOKA.
A=U-1-;,P=U"1
3.11 |3akon [xoyns-Jlenma:
Q=I1>-R-t
3.12 | OmpiT Opcrena. MarHuTHOE TMOJE MPSIMOTO MPOBOJAHHUKA C TOKOM. JIMHUU MarHUTHOM
WHIYKITAH
3.13 | MarauTtHO€ 1oJie MMOCTOSIHHOTO MarHuTa. B3anMmoaelicTBIe MOCTOSITHHBIX MAarHUTOB
3.14 | ]leiicTBHe MarHUTHOTO TIOJIA HA MIPOBOJIHUK C TOKOM
3.15 Onebitel @apazes. SABnenue snekTpoMarnuTHOM uHAYKUU. [TpaBuno Jlenna
3.16  |IIpakTuueckue paboOThI

M3MepeHue 351eKTpHUECcKOro COIMPOTHUBIEHHS PE3UCTOPA; MOIIHOCTH JIEKTPHUUECKOTO
TOKa; paboThI 2JEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
JIaMII0YKa), OT HANPsKEHUS Ha KOHIIAX IIPOBOJHHMKA; 3aBUCUMOCTH COIIPOTUBIIEHUS OT
JUTMHBI TPOBOAHUKA, TUIOIIAIN €T0 MOMEPEUHOr0 CEYEHUS U yIeTIbHOTO COMTPOTUBIICHHUS.
[IpoBepka mnpaBuna A DJIEKTPUUECKOTO HANPSDKEHUS MPU  IIOCIEAOBATEIBHOM




COCIMHEHUM IPOBOAHHMKOB; IIpaBUia I CHIBL DJIEKTPUYECKOIO TOKa IIpH
NapajuIeJIbHOM COEIMHEHUH IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17 |®dusuyeckue sBICHUA B TNPUPOAE: DIIEKTPUUYECKHE SIBJICHHUA B arMmocdepe,
JJIEKTPUYECTBO KMBBIX OPraHM3MOB, MarHUTHOE II0JIe 3eMJIH, Apel( MOIFOCOB, POJIb
MarHUTHOTO TOJIA JUIs1 )KU3HU Ha 3emJie, MOJISIPHOE CUSTHHE

3.18 |TexHuyeckue yCTpOMCTBA: ANEKTPOCKOIN, aMIIEPMETpP, BOJIBTMETP, PEOCTAT, CUETUHK
JJIEKTPUYECKOW  JHEPTuH, OJIEKTPOOCBETUTENbHBIC INPHOOPHI, HAarpeBaTelbHbBIC
AIIEKTPONPUOOPH!  (IPUMEPBI), 3SJIEKTPUYECKUE MPEIOXPAHUTENH, AIIEKTPOMArHuT,
JIEKTPOJIBUTATEIH TOCTOSHHOTO TOKA, TEHEPATOP IMMOCTOSTHHOTO TOKa

3.19 | OnexkrpomarauTHble BoMHBI. llIkana 3eKTpOMarHUTHBIX BOJTH

3.20 |JlyueBas monensb cBera. [IpsiMmonuHeitHOE pacipocTpaHEHHE CBETa

3.21  |3akoH oTpaxkeHus cBera. [Imockoe 3epkano

3.22  |IlpenomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa

3.23 | ducnepcus cBeTa

3.24  |Jlunza. Xonx ydeit B muH3e. POKyCcHOE paccTosiHUE THH3BL. ONTHYecKas CHiia JTNH3BIL:
D=1/F

3.25 |I'nma3 kak ontuyeckas cucrema. OnTuueckue mprudopbl

3.26 |IIpakTuueckue pabOThI
M3mepenue ONTHYECKOM CHJIBI coOuparomeil JauH3bl; (POKYCHOTO pacCTOSHUS
cobuparomiell JIMH3bI (IO CBOWCTBY paBEHCTBA pa3MEpoOB NpenMeTa M H300paKeHUs,
KOTJIa TIPEeIMET PACIIONIOKEH B TBOMHOM (hoKyce), moKa3aTes MPEIOMIICHHSI CTEKIIA.
HccnenoBanue cBoiicTBa M300paXEHHsI, IMOJYYEHHOTO C IOMOIIBIO CcOOHMparomen
JIMH3BI; U3MEHEHUS (DOKYCHOTO PACCTOSIHUS JBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH yTJIa
IPEJIOMIIEHHUS] CBETOBOI'O JIyda OT YIJIa MaJIeHHsI Ha TpaHulle "BO3AyX - CTEKJIO"

3.27 | ®usnueckue sBiIeHUs B npupoje: 3aTMeHuss ConHua u JIyHsbl, 11BeTa Tej, ONTHYECKUE
aBJieHUs B aTMoc(epe (1BeT Heba, pedpakuusi, paayra, MUPax)

3.28 | TexHuyeckue yCTpOHCTBA: OUKH, TIEPUCKOII, OTOANTIAPAT, ONITUIECKHE CBETOBOIBI

4 KBAHTOBBLIE SABJIEHU A

4.1 PannoaktuBHOCTH. Anb(da-, 6eTa-, raMMma-uzinydeHus. Peakiuu anbda- u Oeta-pacmaia

4.2 OmneiTel Pezepdopaa no paccesuuto anba-yactuu. [lnanerapuas moaens atoma

4.3 CocraB aroMHoOTO sigpa. M30TO0MnbI

4.4 [Tepuon nomypacnaia aTOMHBIX s7ep

4.5 SnepHble peakny. 3aKOHBI COXPAHEHUS 3apsI0BOT0 U MAaCCOBOTO YHCEN

4.6 dusnueckue SBICHUS B TPUPOJE: €CTECTBEHHBIN paaHMOaKTUBHBIN (OH, KOCMUYECKHE
Jy4H, PaTuOaKTUBHOE M3IYYCHHE MPUPOIHBIX MUHEPAJIOB, NEHCTBAE PaTiOaKTHBHBIX
U3JTYYEeHUH Ha OPraHu3M YelloBeKa

4.7 TexHuueckue yCTpOMCTBA: CIEKTPOCKOIN, WHIAMBHIYaJbHBI J03UMETp, Kamepa




Bunbcona, sinepHas sHepreTuka

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

KoauuecTBO 4acos

DJIeKTPOHHbIE (uudposbie)
o0pa3oBaTe/bHbIE PeCypChl

Ne  HaumMmeHoBaHHe pa3je/ioB Koutp | IIpakr
/I ¥ TeM NPOrpaMmbl 0 "
Bcero | abHBIE | YeckHe
pador | padort
bl bl
dusmka —  Hayka o https://resh.edu.ru/subject/28/7/
1 npupone 2 https://foxford.ru/wiki/fizika/fizicheskiy
-eksperiment
By e e —— https://resh.edu.ru/subject/28/7/
2 2 1 https://foxford.ru/wiki/fizika/mezhdunar
odnaya-sistema-edinits-si
EcrecTBeHHOHAYYHBII https://resh.edu.ru/subject/28/7/
3 METO/I ITO3HAHUS 2 1 https://foxford.ru/wiki/fizika/stroenie-
| veschestva
CrtpoeHue BelecTna https://resh.edu.ru/subject/28/7/
4 1 https://foxford.ru/wiki/fizika/fazovye-
' perehody
JIBiokeHre W B3aUMOJIEH- https://resh.edu.ru/subject/28/7/
5 CTBHE YaCTHII BEIIECTBA 2 1 https://foxford.ru/wiki/fizika/agregatnye
| -sostoyaniya-veschestva
ATperaTHble  COCTOSHHS https://resh.edu.ru/subject/28/7/
6 BeIeCTBa 2 https://foxford.ru/wiki/fizika/mehaniche
' skoe-dvizhenie
MeXaHHYeCKOe IBIKEHHEe | 3 https://resh.edu.ru/subject/28/7/
7 https://foxford.ru/wiki/fizika/massa
Wnepums, macca, mior- 4 1 https://resh.edu.ru/subject/28/7/
8  HocTs https://foxford.ru/wiki/fizika/sily
Cua. Bugpl cun 14 https://resh.edu.ru/subject/28/7/
9 1 2 https://foxford.ru/wiki/fizika/davlenie-
zhidkosti-na-dno-sosuda
JlaBnenue. [lepenavya 3 https://resh.edu.ru/subject/28/7/
JIaBJICHUS TBEPIBIMU https://foxford.ru/wiki/fizika/gidrostatic
10  Ttemamm, OKHUOKOCTIMH U heskoe-davlenie
razamMmn
JlaBrieHuE KUIKOCTH 5 https://resh.edu.ru/subject/28/7/
11 https://foxford.ru/wiki/fizika/atmosferno
e-davlenie
ATMochepHOe TaBlIeHHE 6 https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/zakon-
12 arhimeda-dlya-tel-nahodyaschihsya-v-

zhidkosti-ili-gaze



https://resh.edu.ru/subject/28/7/
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https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/massa
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JlelicTBYE )KHUIKOCTH U Ta3a | 7 https://resh.edu.ru/subject/28/7/
13 Ha TOTPYy)XKEHHOE B HHUX 1 3 https://foxford.ru/wiki/fizika/davlenie-
TEJI0 zhidkosti-na-dno-sosuda
PaboTa 1 MOIITHOCTB 3 https://resh.edu.ru/subject/28/7/
14 1 https://foxford.ru/wiki/fizika/mehaniche
skaya-rabota
TTpocThie MEXaHH3MbI 5 https://resh.edu.ru/subject/28/7/
15 1 https://foxford.ru/wiki/fizika/kpd-
prostyh-mehanizmov
MexaHudecKast SHEPrHs 4 https://resh.edu.ru/subject/28/7/
16 1 1 https://foxford.ru/wiki/fizika/zakon-
sohraneniya-mehanicheskoy-enerqii
Peseps 3
OBLIEE KOJIMYECTBO 4g 3 12
YACOB I10 ITIPOT'PAMME
TEMATHYECKOE IINIAHUPOBAHUE
8 KJIACC
DJIEKTPOHHBIE (uudgposrbie)
KouunyecTBo 4acoB o0pa3oBaTe/ibHbIE PecypChl
Ne  HammeHoBaHme pa3je/ioB H
n/n | TeM NpOrpaMMbl Kontpo Ilpaktun
Bcero @ JabHBIE qyecKHe
padoTbl | padoThI
Crpoce - CBOMCTRA https://resh.edu.ru/sppie_ct_/28/8/

1 BEIIleCTBA 7 https://foxford._ru/W|k|/f_|z_|ka/osno
vnye-polozheniya-mkt-i-ih-
opytnoe-obosnovanie

TerutoBble mpoIecCh https://resh.edu.ru/subject/28/8/
2 21 1 5 https://foxford.ru/wiki/fizika/teplo
vye-yavleniya
DneKkTpudecKue 3apsiIbl. https://resh.edu.ru/subject/28/8/
3 3apsoKkeHHBIE Tena W uX [ 1 https://foxford.ru/wiki/fizika/zako
B3aUMOJIENCTBIE n-oma-dlya-uchastka-tsepi
. . https://resh.edu.ru/subject/28/8/
4 THOCTO"HHH“ DICKIPHACCRIH 54 1 7 https://foxford.ru/wiki/fizika/elekt
OK . -
richeskiy-tok
MarsuTHsIe SIBIEHUS https://resh.edu.ru/subject/28/8/

5 6 1 15 https://foxford.ru/wiki/fizika/mag

nitnoe-pole
DeKTpOMArHHTHAS https://resh.edu.ru/spb_ie_ct_/28/8/
6 Py KIS 4 https://foxford.ru/wiki/fizika/yavl
enie-elektromagnitnoy-induktsii
Pezeps 3
OBHIEE KOJIMYECTBO YACOB g3 3 14,5
I10 ITPOT'PAMME
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https://foxford.ru/wiki/fizika/zakon-sohraneniya-mehanicheskoy-energii
https://foxford.ru/wiki/fizika/zakon-sohraneniya-mehanicheskoy-energii
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-obosnovanie
https://foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-obosnovanie
https://foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-obosnovanie
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/teplovye-yavleniya
https://foxford.ru/wiki/fizika/teplovye-yavleniya
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/zakon-oma-dlya-uchastka-tsepi
https://foxford.ru/wiki/fizika/zakon-oma-dlya-uchastka-tsepi
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/elektricheskiy-tok
https://foxford.ru/wiki/fizika/elektricheskiy-tok
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/magnitnoe-pole
https://foxford.ru/wiki/fizika/magnitnoe-pole
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/yavlenie-elektromagnitnoy-induktsii
https://foxford.ru/wiki/fizika/yavlenie-elektromagnitnoy-induktsii

TEMATHYECKOE IINTAHUPOBAHUE

9 KUIACC

KoauuyecTBO 4acoB

DJIeKTPOHHbIE (undposbie)
o0pa3oBaTe/bHbIE PeCypChl

Ne HaumenoBanue pasieyioB u Ipakr
n/m  TeM NpPOrpaMmbl Kontpo m
Bcero JbHbIE YyecKHe
padorel | padoTt
bl
MexaHudeckoe IBUKEHUE U https://resh.edu.ru/subject/28/9/
1 CIIOCOOBI €70 ONMMCAHUS 10 1 https://foxford.ru/wiki/fizika/me
hanicheskoe-dvizhenie
BiauMoeiicTBrE Ten https://resh.edu.ru/subject/28/9/
2 20 1 3 https://foxford.ru/wiki/fizika/sily
3 3aKOHbBI COXpaHEHUsI 10 3
MexaHnyeckue KoueOauus https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/oso
4 7 3 . - .
bennosti-garmonicheskih-
kolebaniy
MexaHu4ecKue BOJHbBI. 3BYK https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/oso
5 8 1 3 . - -
bennosti-garmonicheskih-
kolebaniy
DNEeKTPOMarHUTHOE  TOJEU https://resh.edu.ru/subject/28/9/
6 AJIEKTPOMATHUTHBIC BOJIHBI 6 2 https://foxford.ru/wiki/fizika/per
edacha-elektromagnitnoy-enerqii
3aKOHBI  PACIPOCTPAHCHUS https://resh.edu.ru/subject/28/9/
7 cBeTa 6 2 https://foxford.ru/wiki/fizika/ras
prostranenie-sveta
Tumssl M ONTHYECKHE https://resh.edu.ru/subject/28/9/
8 pHGOPEI 6 3 https://foxford.ru/wiki/fizika/ton
Kie-linzy
PasiokeHie Geloro cBeta B https://resh.edu.ru/subject/28/9/
9 CreKTp 3 2 https://foxford.ru/wiki/fizika/zak
ony-prelomleniya-sveta
10 Vcnyckanne wu mornomenue 1 https://resh.edu.ru/subject/28/9/
CB€Ta aTOMOM
CTpoeHHe aTOMHOrO spa https://resh.edu.ru/subject/28/9/
11 6 1 https://foxford.ru/wiki/himiya/m
odeli-stroeniya-atoma
SInepHble peakinuu https://resh.edu.ru/subject/28/9/
12 7 1 1 https://foxford.ru/wiki/himiya/at
omnoe-yadro
Cucremarusanus u https://resh.edu.ru/subject/28/9/
13 000011IeHIE npeaMeTHoro 9 2 https://foxford.ru/wiki/fizika/ofo

COACpKaHHUd U OIlbITa -

rmlenie-zadach



https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/mehanicheskoe-dvizhenie
https://foxford.ru/wiki/fizika/mehanicheskoe-dvizhenie
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/sily
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/osobennosti-garmonicheskih-kolebaniy
https://foxford.ru/wiki/fizika/osobennosti-garmonicheskih-kolebaniy
https://foxford.ru/wiki/fizika/osobennosti-garmonicheskih-kolebaniy
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/osobennosti-garmonicheskih-kolebaniy
https://foxford.ru/wiki/fizika/osobennosti-garmonicheskih-kolebaniy
https://foxford.ru/wiki/fizika/osobennosti-garmonicheskih-kolebaniy
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/peredacha-elektromagnitnoy-energii
https://foxford.ru/wiki/fizika/peredacha-elektromagnitnoy-energii
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/rasprostranenie-sveta
https://foxford.ru/wiki/fizika/rasprostranenie-sveta
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/tonkie-linzy
https://foxford.ru/wiki/fizika/tonkie-linzy
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/zakony-prelomleniya-sveta
https://foxford.ru/wiki/fizika/zakony-prelomleniya-sveta
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/himiya/modeli-stroeniya-atoma
https://foxford.ru/wiki/himiya/modeli-stroeniya-atoma
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/himiya/atomnoe-yadro
https://foxford.ru/wiki/himiya/atomnoe-yadro
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/oformlenie-zadach
https://foxford.ru/wiki/fizika/oformlenie-zadach

TEeILHOCTH, TPHOOPETEHHOTO
IpU HW3YYEHUH BCEro Kypca
busuku

OBIIEE KOJMYECTBO YACOB
I10 ITPOIT'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

@dusnka: 7-i kimacc: 6a30BbIii ypoBeHb: yueOHUK; 3-¢ u3ganue, nepepadorannoe [leprimkun
.M., Banos A.N. AkunonepHoe o6mecTtBo «M3natensctBo «IIpocBemmenue»

» Gdusuka: 8-i kiacc: 0a30BBIN YpOBEHb: YUCOHHK; 3-¢ U3aHue, nepepadorannoe [leprimkuH
.M., BanoB A.1. AxuronepHoe obmiectBo «M3aarenbctBo «IIpocBemiennes

» dusuka: 9-i kiacc: 6a30BbIN YpOBEHb: YUEOHHK; 3-€ u3ganue, nepepadorannoe [leppimkun
UM., I'ytauk E.M., IBanos A.W. u np. AkironepHoe o61ectBo «M3narenscTBo

((HpOCBeH_IeHI/IC»

METOAUYECKHUE MATEPUAJIbBI JJ1SA YUUTEJIA

®dusuka, 7-9 knace, Jlabopatopusie padotsl/I pade A.B., [Toroxxes B.A, , Mocksa
"I[IpocBemenue» 2023r

B.MN.Jlykamuk. COoopHuk 3ana4 no ¢usuke. 7-9 knacc. M.: [Ipocsemenne,2007

A ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HUHTEPHET
Enunas xomtekuus [IOP. Ipeamernas komteknus «Pusukay http://school-

collection.edu.ru/collection

EcrecTtBeHHO-HayuHbIe dKcriepuMeHThl — Ousuka: Komneknus Poccniickoro

obrreodpaszoBarenbpHOTO Mopraia http://experiment.edu.ru

OtkprIThii KOIIemK: Dusnka http://www.physics.ru

Jlaypeatsl HOOeEBCKOM pemun 1o pusuke http://n-t.ru/nl/fz

dusuka B anmManusax http://physics.nad.ru

®dusuka B npesenTauusx http://presfiz.narod.ru

dusuka Bokpyr Hac http://physics03.narod.ru



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://n-t.ru/nl/fz
http://physics.nad.ru/
http://presfiz.narod.ru/
http://physics03.narod.ru/

3annMatenbHas (pu3KMKa B Borpocax u otBerax http://elkin52.narod.ru/

Knaccuas ¢usuka http://class-fizika.ru/

HlIxonbHas pusuka https://www.sites.google.com/site/saitpofizike/home

Poccuiickas anekTpoHHas 1mikosa https://resh.edu.ru/



http://elkin52.narod.ru/
http://class-fizika.ru/
https://www.sites.google.com/site/saitpofizike/home
https://resh.edu.ru/

