MHWHHUCTEPCTBO NPOCBEIIEHUA POCCUMCKOM ®EJNEPALIIIN

I'BOY CO "Canaropnasi mkoga-uaTepHar r.Kaauauncka"

PABOYAS ITPOT'PAMMA

(1D 880060)
yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

U1 oOyJaromuxcs 7-9 KiaccoB

r.Kaaununck, 2023 roj



IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE OCHOBHOT'O OOIIEro OOpa3oBaHMs COCTaBJICHA Ha OCHOBE
IIOJIOKEHUH M TpeOOBaHMN K pe3yjbTaTaM OCBOCHMsS Ha 0a30BOM YpPOBHE OCHOBHOM 00pa30BaTelIbHOMN
nporpammsbl, npeacrasieHHbix B PI'OC OO0, a Taxke ¢ yuéroMm deaepanbHOil paboueil mporpammbl
Bocnutanus u Konuenmuu npenogaBanus yueOHoro npeamera «Ou3nkay.

Conepkanue mTporpaMMbl 1O (H3MKE HAlpaBlIeHO Ha (OPMUPOBAHUE ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYaIOMIMXCSA U OPraHU3aIMI0 U3yueHHs (pU3KMKK Ha AEATeNLHOCTHOW OCHOBE. B mporpamme
1o (hU3MKE YYUTHIBAIOTCS BO3MOKHOCTH y4eOHOro mpenmMera B peanmsanuu TpedoBanuii ®I'OC OO0 k
IUITAHUPYEMBIM JIMYHOCTHBIM U METANpeIMETHBIM pe3ysibTaTaM OOy4eHHs], a TAaK)Ke MEXKIIPEIMETHBIC CBSI3U
€CTECTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00Opa30BaHMS.

[Tporpamma 1o ¢u3uKe ycTaHABIMBACT paclpeieieHne yueOHOro Marepuaia 1o rojam ooydeHus (1o
KJ1accaM), IpeylaraeT NpUMEpHYIO MOCJIE0BaTEIbHOCTh U3yUEHUsI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS
MPEMETHOTO COJIEPKAHUS U YIETE BO3PACTHBIX 0COOEHHOCTEH 00yUYaroIuXCsl.

[Tporpamma no ¢usuke pa3paboTaHa ¢ IETBI0 OKa3aHUSI METOAMYECKON TOMOIIU YYUTEINIO B CO3TaHUU
paboueii mporpaMMebl MO y4eOHOMY MPEAMETY.

®dusnka ABISETCA CUCTEMO0OPa3yOLUM Ul €CTECTBEHHOHAYYHbBIX YYEOHBIX MPEAMETOB, IOCKOJIBKY
¢du3nyeckre 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U SBICHHM, U3ydyaeMbIX XUMUeEH, O1MoI0rue, acTpoHOMuUeH
u (Qusnueckoil reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KAapTHHY MHpPaA, NPEAOCTABISET
HauOosee sicHble OOpas3lbl MPUMEHEHHs HAy4HOTO METOJAa IO3HaHUsS, TO €CThb cHoco0a MOJy4YeHHs
JIOCTOBEPHBIX 3HAHUH O MHpE.

Opna U3 raBHBIX 3a/1a4 (pu3myeckoro oOpa3zoBaHUS B CTPYKTYpe 00IIero oOpa3oBaHMsI COCTOUT B
(bopMHpPOBaHNUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe y 00ydJarouxcsl.

I/I3yquI/Ie (I)I/I3I/II(I/I Ha 0a30BOM YPOBHC Ipeanojgaract OBJIAACHUC CICAYIONIMMU KOMIICTCHTHOCTIAMMU,
XapaKTCPU3YIOMIUMHU €CTECCTBCHHOHAYUHYIO I'PAMOTHOCTD:

e HAY4YHO OOBSICHATH SIBJICHUSA,
e OI€CHHMBATH U ITIOHUMATh 0COOCHHOCTH HAaY4YHOT'O UCCJICIOBAHUS
e HHTCPHPCTUPOBATH NAHHBIC U UCIIOJIB30BATh HAYUYHBIC JOKA3aTCJIbCTBA JJIA ITOJIYUCHU S BBIBOJOB.

Ilenn u3ydeHus Gpu3MKM Ha ypOBHE OCHOBHOIO 00miero oOpa3oBaHus ompezaeneHsl B Konuenmmu
npenoaaBaHus yueOHoro npeamera «dusuka» B 00pa3zoBaTebHBIX opranu3amnusax Poccuiickoit deaepanun,
peanu3yolImMX OCHOBHBIE 00Ieo0pa3oBaTeNbHbIE IMPOrpaMMbl, YTBEpPKIAEHHOH pemeHueM Komneruu
MunucrepctBa npocsetienus Poccuiickoit @eneparuu (nporokon ot 3 aekadps 2019 r. Ne [1K4BH).

Hean n3ydyenus puU3nKu:

npuoOpeTeHne HHTepeca U CTPEMIICHUS O0YJaIOIUXCs K HAYYHOMY M3YYEHHUIO MPHUPOJIbI, Pa3BUTHE

WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEICTABICHUH O HAYYHOM METOJE IMO3HaHHUS U (OPMHPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3y4yeHHs OCHOB CTPOCHHSI MATepUH U
(dbyHIaMEHTAIBHBIX 3aKOHOB (DPM3HKH;

e (opMupoBaHHe MMPeICTABICHUI O poJu (UMUK AJIS Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIA;

e pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oynymed npoheccHoHaIbHONW AESTeNbHOCTH,

CBSI3aHHOM C (PM3HUKOM, MMOATOTOBKA K TaJIbHEHUIIIEMY O0OYUYESHHUIO B ’TOM HAIPABIICHUH.



JlocTikeHne STHX Ileliell mporpamMmbl 1o (U3MKE HAa ypPOBHE OCHOBHOTO OOIIEro 00pazoBaHUs
o0ecreYnBaeTcs pelIeHuEM CIeIyIONUX 3a4ay:

e IpUOOpETeHHE 3HAHUH O JUCKPETHOM CTPOEHUHM BELIECTBA, O MEXAHWYECKHUX, TEIJIOBbIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

e IpUOOpETEHHWE YMEHMH OIUCBHIBATh M OOBACHATH (DU3NYECKHE SBJICHUS C MHCIHOJIb30BaHUEM
IIOJIyYEHHBIX 3HAHUM;

e OCBOEHHME METOJIOB PpEIICHUS HNPOCTEHIIMX Pacu€THBIX 3aJad C MCIOJIb30BaHUEM (PU3NYECKUX
MOJEJIEH, TBOPUYECKUX U IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHMH HaOIr0aTh MPUPOJHBIE SBJICHHS U BBIIOIHATH ONBITHI, JA0OPATOPHBIE PAOOTHI U
9KCIIEPUMEHTAIbHBIE UCCIIEJOBAHMS C UCII0JIB30BAHUEM U3MEPHUTENBHBIX IPUOOPOB;

e OCBOEHHME NMPUEMOB PabOTHI ¢ HH(pOpMaIMeld (HU3NUECKOrO CoAepkKaHUs, BKIOYas UH(OPMALHIO O
COBPEMEHHBIX JIOCTHKECHUAX (DU3MKH, aHATTU3 M KPUTHUECKOE OLIEHUBaHUE UH(POPMALINY;

e 3HAKOMCTBO cO cdepaMu MNpo(EecCHOHAIBHOW JEATENbHOCTH, CBSI3aHHBIMU C (DU3MKOH, u
COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JOCTUKEHUSX (PU3MUECKON HAYKU.

Ha usyuenue ¢usuku (6a30BbIi YpOBEHB) HA YPOBHE OCHOBHOTO 0OIIIEro 00pa3oBaHus OTBOAUTCS 238
yacoB: B 7 Kiacce — 68 gacoB (2 Jaca B Heen0), B 8 kinacce — 68 gacoB (2 yaca B Heneln), B 9 kiracce —
102 yaca (3 yaca B HEJIEIIO0).
[Ipennaraemplii B mnporpamme 10 (U3MKE TEpedYeHb JAaO0OpPaTOpHBIX pabOT M  OMNBITOB HOCHUT
pEKOMEHIaTeIbHBIA XapaKTep, YUUTENb JIelaeT BHIOOp MpOBeACHUS Ta00paTOpHBIX pPabOT M OMBITOB C
y49éTOM HMHIUBUIYaJTbHBIX OCOOCHHOCTEH OOydYaromuXcsi, CIUCKAa JKCIEPUMCHTAIbHBIX 3aJlaHuH,
IpearaéMbix B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO dK3aMeHa 10 (hU3HKeE.

@®opMbI BOCIUTATEIbHOI Pad0OTHI B COOTBETCTBUM € POrPaMMOii BOCIIUTAHUM

Pabora ocymiecTBisieTcs B clieyomux popmax:

e 10OYy’KJIeHHEe 00yJaroImuxcs coOI01aTh Ha ypoKe OOIIENPUHATHIE HOPMBI IIOBEACHUS, TPaBHiia OOLICHUS
CO CTapIIMMHU (M€JarornyecKuMu pabOTHUKAMM) U CBEPCTHUKAMHU (00y4JarolMMUCs ), IPUHIMIBI y4eOHON
JMCLUIUIMHBI U CAMOOPTaHU3alllu;

® NIPHUBJICYCHNE BHUMAHUS 00YJaIONINXCS K ICHHOCTHOMY acIleKTy N3y4aeMbIX Ha ypOKax (PU3UKU
MIPEIMETOB, SBJICHHIA, COOBITHI Yepe3: oOpallleHne BHUMaHUS Ha SPKHX JIeATeNIeH HAyKU M TeXHUKH,
CBSI3aHHBIX C U3y4aeMbIMH BJAHHbBIII MOMEHT TE€MaMH, Ha TOT BKJIaJl, KOTOPbII OHU BHECIIU B pa3BUTHE
HaIllel CTpaHbl U MUPA, Ha JIOCTOMHBIE MOAPaskaHUs IPUMEPHI UX )KU3HH, HA MOTUBBI UX MTOCTYIIKOB;

® LCIIOJIb30BaHNE BOCITUTATENBHBIX BO3MOXKHOCTEN cojiepkaHus (PU3NKU A1 POPMUPOBAHUS Y
00yJaroImuXcst POCCHICKUX TPAIUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX, COIIMOKYIBTYPHBIX M HAYUHBIX
LIEHHOCTEN Yyepe3 MoaA00p COOTBETCTBYIOIINX 3aKOHOB U SBJICHUN I N3y4eHHs], TPOOJIEMHBIX CUTyallui
JUTs1 OOCY’KJIEHUS B KJIacCe;

® UHUIIMMPOBAHUE O0CYKICHUM, BBICKAa3bIBAHUI CBOETO MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIEHMS K U3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIAM, HAYYHBIM OTKPBITHSM U 3aKOHAM,

® BKJIFOUEHHE B YPOK UTPOBBIX MPOIENYP, KOTOPBIE TIOMOTAIOT IMOAIEPKATh MOTUBAIHIO O0YJaIOIIIXCS K
MOJTYYEHUIO 3HAaHUH, HAJIAXKMBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUH B KJIacce, TOMOTAIOT
YCTaHOBJICHUIO TOOpOKeIaTeIbHOM aTMOC(Ephl BO BpeMs ypOKa;

e IPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX (OPM pabOThI, CTUMYJIHPYIOIIMX MTO3HABATEIbHYIO MOTHBAIIUIO
oOyJaromuxcs;

e IPUMEHEHHE IPYMITOBON paOOTHI WIIM pabOTHI B ITapax, KOTOPBIE CIIOCOOCTBYIOT PAa3BUTHIO HABBIKOB
KOMaHIHOW pabOThI ¥ B3aUMOAEHUCTBUIO C JPYTUMH 00YUYaIOIIMMUCS;

e BEIOOD W HCIIOJIb30BaHME Ha YpOKaX (DU3UKH METOOB, METOJIUK, TEXHOJIOTHIA, OKAa3bIBAIOIIINX
BOCIHUTATEIbHOE BO3/ICHCTBUE HA TMUYHOCTh B COOTBETCTBUU C BOCIIUTATENIbHBIM UJICAJIOM, LIETBIO U
3aJjauaMH BOCIIUTAHUS;

® UHUIIMUPOBAHKE U TOJICPKKA UCCIEIOBATEIHCKOM NEeATEeNbHOCTH MIKOJIHLHUKOB B JOPME BKIIOUYCHHUS B
YPOK pa3IMyYHBIX UCCIIEOBATENBCKUX 3aJaHH, UTO JaeT BO3MOXHOCTH 00yUYaIOIIUMCsl IPUOOPECTH HABBIKU
CaMOCTOSITENTFHOTO PEICHHS TEOPETUUECKON TPOOIEMBbl, TeHEPUPOBAaHUS U 0(pOopMIIEHUSI COOCTBEHHBIX
TUIIOTE3, YBAKUTEIHHOIO OTHOLICHUS K UY>KUM HJIESAM, TyOJIMYHOTO BBICTYIUICHHS, QpTYMEHTUPOBAHUS U
OTCTauBaHUs CBOEH TOUKH 3PEHUS;



® YCTAHOBIICHUE YBAKUTENBHBIX, IOBEPUTEIBHBIX, HEPOPMATHHBIX OTHOLICHUH MEXKAY yUUTEIIEM U
YUYE€HHKaMH, CO3JJaHHE Ha yPOKaX dIMOLIMOHAIBHO-KOM(GOPTHOM Cpeibl.

COJAEPKAHUE OBYYEHUSA
7 KJIACC
Pa3znes 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupone. SsieHus npuponsl. PU3nUeCcKue SIBICHUA: MEXAHUYECKUE, TEILIOBBIC,
JJIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenUUYMHbL. M3mepenue ¢usnueckux BennuyuH. Pusmdeckue npuOopsl. [lorpemHocTs
n3MepeHnil. MexyHapoaHas CUCTEMa €AUHULL.

Kak ¢usuka m Jpyrue ecTecTBEHHbIE HAYKH H3YYaloT MPHPOIy. EcCTecTBEeHHOHAaydHBIH METO.
[O3HAHUS: HAOJI0IeHUE, IOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT 10 ITPOBEPKE
rUInoTe3, 00bsICHEHNE Ha0I0JaeMoro sBieHus. Onucanue GU3NUecKuX sSBJICHUN ¢ IOMOLIbIO MOJIENIEH.

/emoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, DJIEKTPUUYECKHIE, MATHUTHBIC, CBETOBBIC SIBIICHUSI.
2. dusmnueckue MpuOOPHI U MpoLeypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBBIM PUOOPOM.

Jlabopamopuvie padbomol u onvimel.

Omnpenenenne 1eHBI JeNeHUs MIKAIbl K3MEPUTETHLHOTO MPHOopa.

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Ormpezenenne pa3MepoB MajbIX TeJ.

N3mepenue Temrieparypsl IpU MOMOIIM KUIKOCTHOIO TEPMOMETPA U TaTUMKA TEMIIEPATYPHI.
[IpoBenenne wucciaegoBaHUs MO MPOBEPKE THUIIOTE3bI: MATBHOCTh MOJIETA MIApUKa, ITYHIEHHOTO
TOPU30HTANLHO, TEM O0JIbIIIEe, YeM OO0JbIIe BBICOTA ITyCKa.

I o

Pasnen 2. IlepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.

CTpO@HI/Ie BCIICCTBA: aTOMBI M MOJICKYJIbI, HX pPasMCEPBHI. OHBITBI, AOKa3bIBAIOIIUEC AOUCKPETHOC
CTPOCHUC BCUICCTBA.

JIBm>keHue dactul BemiecTBa. CBSI3b CKOPOCTH ABMXKEHMsI 4acTHI[ C TemIepaTypoil. bpoyHoBckoe
nBuxkenue, 1uddysus. BzaumonelicTBre yacTull BelecTBa: NPUTSHKEHUE U OTTAJIKUBaHHE.

ArperaTHbIE COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIABIX (KPUCTATUTUMICCKUX) Tell.
B3anMocBsI3p MEXy CBOHCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYIISIPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JABHKEHHUSL.
2. HabOmonenue nuddysun.

3. Ha6J'IIO,Z[€HI/Ie HBHGHHﬁ, OG'LSICHSIIOH_II/IXCH MPUTAKCHUECM WA OTTAJIKUBAHUCM YaCTUIL] BEIICCTBA.

Jlabopamopmuvie pabomol u onvimol.



1. OueHka quamMeTpa aToMa METOJIOM PSAOB (C HCTOIb30BaHueM (poTorpaduii).
2. OmnbIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACHIMPEHHUS Ia30B.
3. OmbIThI IO OOHAPYKEHUIO JEHUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHune u B3aumojieiicTeue Tel.

Mexannueckoe 1BukeHue. PaBHoMepHoe U HepaBHOMEpHOE JiBHKeHHEe. CkopocTh. CpenHss CKOpOCTh
[P HEPAaBHOMEPHOM JIBHKEHUH. Pacy€r nmyTu ¥ BpeMeHU IBUKEHUS.

SBnenue wuHepuuM. 3aKOH HMHepuUuU. B3aumopeicTBue Ten Kak NpUYMHA HM3MEHEHHMS] CKOPOCTH
IBYOKEHMs Tell. Macca kak Mepa uHepTHocTH Tena. IInotHocTs BemecTBa. CBA3b INIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B €JUHHUIE 00BEMA BEIIECTBA.

Cuna Kak xapakTepucTHKa B3aumojencTBus ten. Cuna ynpyroctu u 3akoH I'yka. 3mepenue cuibl ¢
IIOMOUIBIO JUHAMOMETpA. SIBiIeHME TATOTEHHs U cuia TshkecTH. Cuila TSKECTH Ha ApYrux IulaHerax. Bec
tena. HeBecomocTs. CroskeHHE CuUI, HAMpPaBICHHBIX MO OJHOW mpsimoil. PaBuoxeiicTByromas cui. Cuna
TpeHus. TpeHue CKoJIbKEeHUs U TpeHUe MoKosl. TpeHue B Ipupoje U TEXHUKE.

/emoncmpayuu.

HalimoieHre MEXaHn4ecKoro JIBHKEHHS Tela.

H3mepeHre CKOPOCTH MPSIMOJIMHEHHOTO IBHIKCHUSL.
Habnronenue siBieHUs] HHEPLIWH.

HabmroieHre n3MeHeH s CKOPOCTH TPH B3aUMOICHCTBUH TEJL.
CpaBHeHHE Macc 110 B3aUMOJICHCTBHIO TEIL.

CrosxeHue CHJI, HalpaBJIeHHBIX M0 OJJHOM MPSIMOH.

o~ wn R

Jlabopamopmuvie pabomol u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIMKEHHUS (IIApUKa B JKUIKOCTH, MOJAEIHU AJIEKTPUUYECKOTO
aBTOMOOWIIA U TaK Jaliee).

2. OmpepeneHue cpeHe CKOPOCTU CKOJIbKEHUSI OpycKa WU IIapuKa M0 HAaKJIOHHOM MJIOCKOCTH.

3. Omnpeznenenue MIOTHOCTH TBEPAOTO TENA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsHKEHUs (AegopMaliiiu) Mpy>KUHbI OT MPUIIOKEHHON
CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbI TPEHHSI CKOJIBKEHHUS OT Beca Teja M Xapakrepa
COIIPUKACAIOLINXCS TOBEPXHOCTEH.

Pasnen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH M Ta3oB.

Hasnenne. CriocoObl yMEHbBIIEHUS U YBEJIWYEHHUs JaBieHus. /laBienue raza. 3aBUCUMOCTh JIaBICHUS
raza ot o0Obéma, Temmeparypsl. [lepenada naBieHuss TBEPIABIMU TelaMM, XHUAKOCTSIMHM M ra3aMH. 3aKOH
[Tackans. [IlneBMaTnueckue MalIMHbI. 3aBUCHMOCTH JIaBIE€HUS KMJIKOCTH OT TNyOuHBL. ['MapocraTudeckuii
napazgokc. Coobmraromuecs cocyabl. [ mapapamueckue MexaHU3MBbl.

Atmoctepa 3emnun u atMocdepHoe naBieHue. [IpHUMHBI CyIIECTBOBaHHS BO3IYLIHONH 00O0JOYKU
3emmmn. Onwir Toppuuerm. M3mepenne atMochepHOTO JTaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS

OT BBICOTBI HAX YPOBHECM MOPsI. HpI/I60pLI IJIL UBMCPCHUA aTMOC(I)CpHOl"O JaBJICHHA.

JleficTBUE >KMIKOCTH W Traza Ha MOrpYyXEHHOE B HUX Telo. BeiTankuBaromas (apxuMenoBa) cuia.
3akon Apxumena. [InaBanue Ten. BoznyxominaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.
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Ilepenaya naBiaeHus )KUIKOCTBIO U Fa30M.

Coobmarommecst CoCybl.

I'mppaBnuueckuit mpecc.

IIposiBnenue nefictBus aTMOCGHEPHOro JaBIEHHUS.

3aBHCHUMOCTD BBITAIKMBAIONIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TNIOTHOCTH KUKOCTH.
PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 1utaBaHus TeN: IUIABAaHWE WM IIOTPY)KEHHE Tel B 3aBUCHUMOCTH OT COOTHOIICHMS
IJIOTHOCTEH TeJIa U )KUJIKOCTH.

Jlabopamopuusie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe 0T 00bEMa NOrpyKEHHOMN B )KUAKOCTh YaCTH Tella.
Onpenenenne BEITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, IOTPYKEHHOE B KUAKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJKUBAKOLIEH CHUJIbI, JTEUCTBYIOIIECH HA TEJIO B XKUJIKOCTH, OT MACCHI
Tena.

OnepIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIbI, JCHCTBYIOLIEH Ha TEJIO B
KHJIKOCTH, OT 00bEMa MOTpyKEHHOH B KHUAKOCTb YaCTH TeJa U OT INIOTHOCTHU >KUIKOCTH.
KoHcTpynpoBanue apeomeTpa Wil KOHCTPYUPOBAHHUE JIOJIKHU U ONIPEACIICHHE €€ IPy30II0AbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTD. JHEprus.
Mexanunueckasi pabora. MoLIHOCTb.

HpOCTHe MCXaHU3MBbI: pbI4yar, 6J'IOK, HaKJIOHHasa IINIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA pbIdara.

[IpumeHeHne mpaBwiIa paBHOBECHS phlyara K OJIOKy. «3omoToe mpaBmiio» Mexanukd. KIIJ[ mpocTeix
MeXxaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHUKE.

Mexann4deckast SHEpTUs. Kunernueckass u NOTCHIHAJIbHAA SHEPTHUs. HpeBpameHHe OJHOI'O BHOA

MEXaHMUYECKOH 3HEepIruu B APYroil. 3aKkoH COXpaHEHUs! JHEPIHU B MEXAHHKE.

1.

Hemoncmpayuu.

[TpuMepbl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopmuvie padbomol u onvimol.

1. OmnpezneneHue pabOThl CUJIBI TPEHHs] NMPH PABHOMEPHOM JIBUKEHUU Tejla 10 TOPU3OHTAIBHOMN
IIOBEPXHOCTHU.
2. HccnenoBaHune ycaoBHM paBHOBECHS pblUara.
3. Msmepenne KII/] HakIOHHON MIOCKOCTH.
4. W3yuyeHune 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTUU.
8 KJIACC

Pasznen 6. TenmioBblie ABJICHUS.

OcHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOpUHU CTPOEHHUs BellecTBa. Macca U pazmepbl

ATOMOB M MOJICKYII. OHI)ITI)I, MOATBCPKAAOIIUE OCHOBHBIC ITOJIOKCHUA MO.]'IGKy.]'IprHOKHHCTH‘-IGCKOfI TCOpHHU.

TCI1a.

Mopenu TBEPAOTO, KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemecTBa. Kpuctammnyeckue u amopdHbIe
OOBbsiCHEHHE CBOWCTB Tra3oB, JKUIKOCTEH W TBEPIBIX TEJI HA OCHOBE IOJOXKEHHH MOJEKYISPHO--

KMHETHYeckoi Teopun. CMauMBaHKE U KallWJUIApHBIE IBJICHUS. TerioBoe paclIupeHue U CKaTHe.



Temneparypa. CBs3b TeMmIepaTrypbl CO CKOPOCTBIO TEIUIOBOIO JBHMXKEHUS dYacTHll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHUsT BHYTPEHHEH SHepruu: TeIulonepenaya MU coBepuieHHe padoThl. Bunel
TEIIONEepelauu: TEIIONPOBOAHOCTb, KOHBEKIIUS, U3IIyUCHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TemooOMeH W TEIIOBOE PaBHOBECHE.
VYpaBHenue temnoBoro Oananca. [lnaBieHwe u OTBepAEBaHME KPHUCTAJUIMYECKUX BEIIECTB. Y ENbHAS
teriorta TtuiaBieHus. IlapooOpa3oBanme u koHaeHcanus. Mcnapenue. Kurenue. YiaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUTIEHUSI OT aTMOC(EpHOTO JaBICHHUS.

BnaxxnocTs Bo3ayxa.
OHeprus TOIIMBA. Y ieibHasl TEMJI0Ta CTOPAHHUS.

[Mpuntunsr padotel TeruioBbix asurareneit KIIJ| TemmoBoro apuratens. TeruioBele ABUTaTeNu MU
3alUTa OKPYKAIOLEN CPEb.

3aKOH COXpaHEHHMS U MPEBPAICHUS YHEPTUHU B TEIUIOBBIX MPOIECCaX.
Hemoncmpayuu.

HaGtotenne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6monenue nuddysun.
HaGmrotenne SBICHUI CMAaYMBAHMS M KAIMJUTSIPHBIX SBJICHUM.
HaG:mroenue TenioBoro pacuimpeHus Tel.
N3menenune naBieHus ra3a npu K3MEHEHUH 00bEMa M HArpEBAaHUM WITA OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Buasl Tenionepenaun.
OxJtak/ieHre Mpu COBEPIIEHUU PaOOTHI.
Harpeanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHEHHUE TEIJIOEMKOCTEHN pa3IMYHbBIX BEIIECTB.
. HabOmronenune kumnenus.
. HaGmroieHne mocTostHCTBA TeMIIepaTyphl MPHU TJIaBJICHUH.
. Mopaenu TeIIOBLIX ABUTATEIICH.
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Jlabopamopmuvie pabomol u onvimol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKESHHUSL.

OMBITHI 110 BBIPANTMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WIIH caxapa.

OnbITHI 1O HAOTIOEHHUIO TETIOBOTO PACIIMPEHHSI TA30B, JKUIKOCTEH U TBEPABIX TEI.

Ompenenenne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OnbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JaBIEHUS BO3JyXa OT €ro o0béMa W HarpeBaHUS WU

OXJIAXKICHMS.

6. IlpoBepka THMOTE3bl JTUHEHWHON 3aBUCUMOCTU JIJIMHBI CTOJIOWMKA >KUJIKOCTH B TEPMOMETPHUUECKOM
TpyOKe OT TeMIepaTyphl.

7. Habmrogenwe W3MEHEHHS BHYTPEHHEW SHEPruu Tela B pe3yiabTaTe TeIJIonepenadyd M padoThI
BHEIIHUX CHIJI.

8. HccnemnoBaHue sSBICHHS TEIJIOOOMEHA MTPH CMEITUBAHUH XOJIOJHOMN M TOpSYEH BOIBI.

9. OrmpeneneHne KOJWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TMpPH TEINIOOOMEHE C HarpeThiM
METaJUTMYECKUM IIUIHHAPOM.

10. OnpeneneHue yaeabHONU TETIOEMKOCTH BEIIECTBA.

11. WccnenoBanue nporecca UCIapeHHUs..

12. OnpeneneHre OTHOCUTENbHOM BIIAKHOCTH BO3/yXa.

13. OnpeneneHue yieabHON TEIUIOTHI MIABJICHUS JIb/A.

akr 0w

Pa3nes 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.



Onexrpuszanus Ten. JlBa poaa 3JIEKTPUUECKUX 3apsaaoB. B3aumonelicTBue 3apsKEHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJIEUCTBUS 3apsyKEHHBIX TEJl OT BEJIMYMHBI 3apSAA0B U PACCTOSTHHS MEXKY
TeJIaMHu ).

Onextpuueckoe 1nose. Hanpspk€HHOCTh  anekTpuueckoro mnois. llpuHnun — cymepro3unuu
ANEKTPUYECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »siekTpuyeckux 3apsaoB. ODJIEeMEHTApHbIA 3JieKTpuueckuid 3apsia. CrtpoeHuwe aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DNEeKTpUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS DJIEKTPUUYECKOr0 TOKA. ICTOYHHKY OCTOSIHHOTO TOKA.
JleficTBUS 3JIEKTPUUECKOr0 TOKA (TEII0BOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUYECKUN TOK B KUJIKOCTAX U
razax.

BHCKTpI/I‘leCKaﬂ OCIIb. Cuita TOKa. BJICKTpI/I‘ICCKOG HaIpsAKCHUC. COHpOTI/IBJ'IeHI/Ie IIpOBOAHHMKA.
VYaenpHOE COITPOTUBJICHHUEC BCIICCTBA. 3akon OMma IJIg ydaCTKa L CIIH. IlocaenoBarenprHOC U napajuiCiibHOC
COCAMHCHUC ITPOBOJHUKOB.

Pabora u MOIIHOCTDb OJJICKTPHUYCCKOI'O TOKA. 3aKoH I[)KOYJ'IH—HCHLI&. 3HeKTpI/I‘leCKI/IC oy M
HOTpC6I/IT€J'II/I BHCKTqueCKOﬁ OHCPI'UHA B 6I>ITy. KOpOTKOC 3aMBbIKaHHC.

[TocTosiHHBIE MarHuTHl. B3aumoseiicTBrue MOCTOSHHBIX MarHUTOB. MarHuTHOE 1osie. MarHuTHoOE 1oJie
3eMiIM M €ro 3HaueHue Uil Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoOe IOJe 3JIEKTPUYECKOro TOKa.
IIpuMeHeHHE »3JIEKTPOMArHUTOB B TexXHUKE. JlelicTBUE MAarHUTHOrO II0Jii Ha IPOBOJHUK C TOKOM.
DNeKTpOoABUTaTEIb TOCTOSSHHOIO TOKa. Vcronb3oBaHue 3JeKTpoABUraTeiell B TEXHUYECKUX YCTPONCTBaX U
Ha TPaHCIOpTE.

OneiTel @apazest. SIBnenue anekTpomMarHuTHOW MHAyKuuu. IIpaBuno JleHnma. DnexrporeHeparop.
CriocoObl MOJy4YeHHsl DSJIEKTPUYECKOH HHEepruu. DIEKTPOCTAaHIMH Ha BO30OHOBISEMBIX HCTOUYHHUKAX
SHEpPTrUHu.

Hemoncmpayuu.

DneKkTpu3aius Tel.
JIBa poJia JIEKTPUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIA.
DneKTpocTaTU4eCcKas MHIYKIHUS.
3aK0H COXpaHEHUs IIEKTPUICCKUX 3aPSI0B.
[IpoBOAHMKY U AUDIIEKTPUKHU.
MopenupoBaHre CUIOBBIX JIMHHUH 3JIEKTPUUYECKOTO OIS,
HcToyHnKH MOCTOSTHHOTO TOKA.
JIeNCTBUA 3IEKTPUIECKOTO TOKA.
. DNEeKTPUUYECKUN TOK B KUIKOCTH.
. ["a30BbIl pa3ps.
. I3Mepenue cuibl TOKa aMIepMETPOM.
. VI3aMepenue 2J1eKTpruIecKoro HampsKeHHs! BOJIBTMETPOM.
. Peoctar u Marazus conpoTUBIEHU.
. B3auMopelicTBre MOCTOSSHHBIX MAarHUTOB.
. MoaenupoBanrie HEBO3MOKHOCTU pa3JIeJICHUs MTOJIFOCOB MarHuTa.
. MonennpoBaHre MAarHUTHBIX MOJE€M MOCTOSHHBIX MAarHUTOB.
. OmbIT Dpcrena.
. MarauTtHoe noje Toka. DJIeKTPOMarHur.
. JlelicTBHE MarHUTHOIO MOJIsL HA MPOBOJIHHUK C TOKOM.
. DNEeKTPOJIBUraTeb NOCTOSHHOIO TOKA.
. MccrnenoBanue siBIIEHUSI 3JIEKTPOMArHUTHOM MHTYKIIMH.
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23. OmnbiTel Papajes.
24. 3aBMCHMOCTb HalpaBJIEeHUs] MHIYKLIIMOHHOTO TOKa OT YCJIOBHUH €ro BO3HUKHOBEHHS.
25. DIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuvie pabomul u onvimol.

OnbITH IO HAOTIOACHUIO SJEKTPU3ALUH TEJI MHAYKIUEH U IIPH CONPUKOCHOBEHHH.

HccenenoBanue necTBUS MIEKTPUUECKOTO T10JI1 HA IIPOBOJIHUKYU U TUDJIEKTPUKH.

C6opka u mpoBepka paboThl AEKTPUUECKON LEMH NOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u perynpoBaHue HAIIPSHKCHHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYILETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS PE3UCTOPA U

HaIPSDKEHUS HA PE3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUECKOIO COIPOTUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAH [TOIIEPEYHOr0 CEYEHUs U MaTepuaa.

8. IIpoBepka nmpaBuiia CI0KEHUS HAIPSLKEHUM IPU MTOCIIEI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.

9. IIposepka npaBuia Juisl CHIIbI TOKA IPU NApauIeIbHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpexnenenne padOTHI AIEKTPHUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHne MOIMIHOCTH 2JIEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. WccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, UYILIErO YEPE3 JIAMIIOUKY, OT HANPSKEHUsI HA HEU.

13. Onpenenenne KIIJI narpeBarens.

14. ccrnenoBaHre MarHuTHOTO B3aUMOJICUCTBUS ITOCTOSHHBIX MAarHUTOB.

15. M3yueHre MarHuTHOIO TOJIsI TIOCTOSIHHBIX MarHUTOB MPU UX OObEIMHEHUH U Pa3/IeIICHUH.

16. MccnenoBanue IeHCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aMMOJCHCTBYS KaTyIIKA ¢ TOKOM M MarHura OT
CWJIBI TOKA M HAIIPaBJICHUS TOKA B KATYIIKE.

18. M3yueHue neiCTBUS MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 U3yuyeHue padoThl 31EKTPOABUTATENS.

20. 1smepenune KII/I anekTponBUraTeIbHON YCTAaHOBKH.

21. OnbITEl MO MCCIENIOBAHUIO SBJIEHUS AJIEKTPOMATHUTHOW HWHAYKLHU: HCCIEJOBaHUE W3MEHEHHH

3HAUEHUS U HAIIPaBJIICHUs NHIYKIIMOHHOTO TOKA.

I

9 KJIACC

Pa3nes 8. Mexannveckue siBJICHUS.

Mexanuueckoe JBWkeHue. MarepuanpHas Touka. Cucrema orcuéta. OTHOCHTEIBHOCTD
MEXaHUYECKOro JIBHKECHHUSA. PaBHOMEpHOE NpsMOIMHENHHOE ABMKeHue. HepaBHOMepHOE IPSAMOIMHENHOE
nerkeHne. CpeHss 1 MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMoTHeHOe BIkeHne. CBoOoHOE manenne. OnbITh [amues.

PaBHOMepHOE nBWKeHUE MO OKpyxkHOcTH. Ilepmon m uvacrora oOpamienus. JIuHeliHas u yrioBas
CKOpOCTH. LleHTpOoCTpeMHUTENBHOE YCKOPEHHE.

IlepBeii 3akoH Hprotona. Bropoir 3axkoH Herorona. Tperuit 3akoH Herorona. IlpuHnun
CYIIEPIIO3HULINH CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: CUila TPEHUS CKOJIbKEHUS, CUJIa TPEHUS TIOKOs, Apyrue
BUJIbI TPEHMSL.

Cuna TsSKecTH U 3aKOH BCEMUPHOI'O TATOTEHHUSA. Y CKOPEHHE CBOOOTHOTO MajieHus. [IBukeHue miaHeT
Bokpyr CouHia. [lepBas kocMuueckas ckopoctb. HeBecoMoCTh U neperpysku.



PaBHOBecue wmatepuanpHOW TOUkH. AOcomoTHO TBEpAOE Teno. PaBHOBecue TBEpAOTrO Tenma C
3aKpEIUIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynbe tena. UsMenenune mmnynbca. UMnynbe cuiibl. 3aKOH COXpaHEHUs] UMIyJibca. PeakTuBHOE
JIBUKEHUE.

Mexanunueckasi pabota ¥ MOIIHOCTb. PaboTa cui TspKecTH, ympyroctd, TpeHus. CBs3b SHEprud U
pabotsl. [loTeHnmanbHas HEpPTUs Tea, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHUnanbHas SHEprust
cKarol npyxuHbl. KuHermyeckas sHeprus. Teopema O KHHETMYECKOM SHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

Habnronenne MexaHMYEeCKOTo ABMXKEHHS T€JIa OTHOCUTENIFHO PAa3HBIX TEJNl OTCUETA.

CpaBHeHue myTedl M TPACKTOPUM ABM)KEHUS OAHOIO M TOTO K€ TejJa OTHOCUTEIBHO PAa3HbIX TEJ
oTCu€rTa.

W3mepenne cKOpOCTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKCHUS.

HaGnronenue 1BuxKeHUs Tela 10 OKPYKHOCTH.

HaOimroienne MeXaHWYeCKHUX SIBIICHUH, MPOUCXOASIUX B cucrteMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENILHO KaOUHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJla OT MacChl Tea U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmioneHnue paBeHCTBA CHII TIPY B3aUMOJICHCTBUU TEI.

9. H3menenue Beca Tena IpU yCKOPEHHOM JIBUKEHHH.

10. Ilepenaya ummyJibca py B3aUMOJIECUCTBUY TEIL.

11. IIpeoOpa3oBaHus S3HEPTUM MIPH B3aUMOIECHCTBUH Tell.

12. CoxpaHeHHe UMIyJIbca PU HEYIIPYTOM B3aUMOECHCTBUY.

13. CoxpaHeHue UMITyJIbCa IPHU AOCOJIFOTHO YIIPYTOM B3aUMOJEHCTBUU.

14. HaGmroeHne peakTUBHOTO JIBUKEHHUSI.

15. CoxpaHeHHEe MEXaHUYECKON HEPTHH ITPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHHE MEXaHUYECKOW SHEPruu Npu ABUKEHUHU Tella 0] AEUCTBUEM MPYKUHBI.

N
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Jlabopamopuvie pabomsl u onvimol.

1. KoHCTpynpoBaHHME TpakTa [Jis pa3rOHA M JATBHEHIIEr0 PaBHOMEPHOTO JBH)KEHHUS IIApUKA WIIU
TEJEeKKH.

2. OmpeneneHue cpeiHEld CKOPOCTH CKOJIbKEHUS Opycka WIM ABWKEHMS IIapUKa IO HAKIOHHOM
MJIOCKOCTH.

3. OmpepeneHue YCKOPEHHs TejIa MPU PaBHOYCKOPSHHOM JBHYKCHHUH 110 HAKIIOHHOW TUTOCKOCTH.

4. WccrnemoBaHue 3aBUCHMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBMKEHHH 0€3 HayalbHOMN
CKOPOCTH.

5. ITlpoBepka TruUmoTe3bl: €CIM TPU PABHOYCKOPEHHOM JBMKCHHHM 0€3 HayalbHOW CKOPOCTH MYyTH

OTHOCATCA KaK P HEYETHBIX YUCCII, TO COOTBETCTBYIOIIHUE NPOMCEKYTKH BPEMCHNU OAMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMATbHOTO JTABICHHUS.

Omnpenenenne ko3P PuIeHTa TPESHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU TPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHSI MPU PABHOMEPHOM [JBMIKEHHHM Tejla MO TOPU3OHTAIBHOMN

MTOBEPXHOCTH.

10. Omnpenenenue pabOThl CUIIBI YIIPYTOCTH MPHU MOABEME Ipy3a C HUCIOJIB30BAHHUEM HEIMOJABIKHOTO U
IMOABUKHOTO OJIOKOB.

11. N3ydeHue 3aKoHa COXpPaHEHUs SHEPTUH.
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Pa3zpen 9. Mexanunueckue KoJ1e0aHusl M BOJIHBI.



Konebarenbnoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKU KoJeOaHWi: MepHoj, 4acTora, aMILTUTYAA.
MareMaTuueckuii ¥ py>KHHHBIA MassTHUKU. [IpeBpalienre s3Hepruu Ipu Kojie0aTeIbHOM JIBH)KCHHH.

3aryxatomue koyieOaHus. BeiHyX)aeHHbIe KoneOaHus. Pesonanc. Mexanudeckue BoJiHBI. CBOMCTBa
MEeXaHUYeCKUX BOJIH. [IpogonbHbIe U nonepeyHbie BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAHCHHUS.
MexaHW4YeCKHUe BOJHBI B TBEPIOM Telle, CEHCMUYECKHIE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHAa. OTpaykeHue 3Byka. MHbpa3Byk U yiIbTpa3ByK.
Jemoncmpayuu.

Habnronenune xonebaHmii TeJ MO/ 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
HaGmoenne konebanuii rpy3a Ha HUTU U Ha TIPY)XKUHE.

Habntonenne BBIHYXICHHBIX KOJIeOaHUI U pe30HaHCca.

PacnipocTpaneHue npo1oIbHBIX U ONEPEYHBIX BOJIH (HA MOJICIIH).

HaGumtoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHIi PE30HAHC.
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Jlabopamopnusie pabomot u onvimel.

Omnpenenenne 9acTOTHI U MEPHOa KOIeOaHUH MaTeMaTHYECKOTO MasTHUKA.

OmnpeneneHne 4acTOThI ¥ IEPHOAA KosleOaHU NPYKUHHOI'O MasTHUKA.

HccnenoBanue 3aBUCMMOCTH NIepUoAa KoJeOaHN OIBEIIEHHOI'O K HUTHU IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NTEPHOAA KOJIEOAHNH NPYKMHHOTO MasiTHUKA OT MAcChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH Iepuo/ia KosuebaHuil rpy3a, IOABEUIEHHOI'O K HUTH, OT Macchl Ipys3a.
OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMEpHo/ia KojeOaHU NMpPYKUHHOIO MasTHUKA OT MacChl
Ipy3a U )KECTKOCTHU MPYKHUHBI.

7. W3MmepeHune ycKOpeHUs: CBOOOAHOTO MaJIeHHUS.
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Pa3nes 10. D1eKTPOMAarHuTHOE 1M0JI€ M 3JICKTPOMATHUTHbBIC BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHUTHBIC BOJIHBL. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJH. Illkama
AJIEKTPOMATHUTHBIX BOJIH. VICIOJIB30BaHUE DIIEKTPOMArHUTHBIX BOJIH JUISl COTOBOM CBSI3H.

DnekTpomMarHuTHas npupoza ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CBolicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BomaHoBbIe cBolMcTBa CBeTa.

Jlabopamopmuvie padbomul u onvimol.
1. M3yyeHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIBEHOTO TeledoHa.
Pazgea 11. CBeToBbIE sIBJICHUS.

JlyueBas Mopmenb cBera. Mcrounuku csera. [IpsmonuHeliHOE pacnpocTpaHEHHE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cera. [lnockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.

IIpenomiienne cBera. 3akoH mperaoMieHUs cBera. llomHOe BHYTpEeHHEE OTpa)k€HUE CBETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKMX CBETOBOJAX.

Jlunza. Xon nyueit B muH3e. Ontudeckas cucrema ¢oroarnapara, MUKpOCKOIa U TeJleckona. a3 kak
ONITUYECKAsl CUCTEMA. bIIM30pyKOCTh U JAIbHO30PKOCTD.



Paznoxenue Oenoro cBera B crekrp. OnbiTel HptoToHa. CrloXeHHE CHEKTPaJbHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpsiMonrHENHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonydenne n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTruyeckuii CBETOBO/I.

Xom Iydeit B coOuparomiei JInH3e.

XoJ J1y4ei B pacCeuBaroIen JIUH3E.

[Tonydenue n300paxeHuii ¢ TOMOIIBIO JINH3.

. punmun neiictBus doroarnmnapara, MUKPOCKOIA U TEIECKOIIA.
10. Monenb riasa.

11. Paznoxenue OEIIOTo CBETa B CIIEKTP.

12. Tlomy4yenue 6eroro cBeTa Mpu CI0KEHUU CBETa PAa3HBIX 1IBETOB.
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Jlabopamopuusie pabomot u onvimel.

1. HccnemnoBaHue 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIy4a OT yIJia TaJICHHS.

W3yuenne xapakTEpUCTHK M300paKEeHHUs TPeMETa B IFIOCKOM 3epKaie.

HccnenoBanne 3aBUCUMOCTH yIJia TPEIOMIICHHSI CBETOBOTO JIy4a OT YIJjla MaJCHUS Ha TPAHUIE
«BO3JyX—CTEKIION.

[Tonyuenune n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne HOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMpAIOIIEi TNH3HI.

OMBITH TIO PA3TIOKEHHUIO OETIOTO CBETA B CIEKTP.

OnBITHI IO BOCTIPUSTHIO I[BETA MPEAMETOB MIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
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Pasznea 12. KBanToBble siBJIeHHS.

OmnbiThl Peszepdopaa u mranerapHas moaens aroma. Mojens atoma bopa. Mcnyckanue u norsiormienue
ceera aToMoM. KBaHTHI. JIMHEW4YaThIe CIIEKTPHI.

PannoaktuBHOCTH. Anbha, OeTa- 1 ramma-uznyuenus. Ctpoenne atoMHoro siapa. Hykimonnas Mmoaens
aToMmHoro siipa. M3oronsl. PannoaktuBHeie npeBpanienus. [lepuo nomypacmnaaa aTOMHBIX SI€EP.

SAnepHple peaknuu. 3aKOHBI COXpPAHEHHUS 3apsI0BOTO W MACCOBOTO YHCEN. DHEPTHUsl CBS3M aTOMHBIX
snep. CBsi3b Macchl ¥ Heprun. Peakiuu cunTes3a u aenenus saep. Mcrounuku sneprun ConHia v 3BE37.

AnepHast snepreTuka. JleicTBUs paAOaKTUBHBIX U3JIy4Y€HUIN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

Cl'IeKTpI)I H3JTYUYCHUS U MOTJIOIICHUSA.

CrexTpsl pa3Iu4HbIX Ta30B.

CnekTtp Bomopoaa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOMIUX U3TyUYCHUM.

Perucrpanus usinydeHus: IpUPOAHBIX MUHEPAJIOB U IIPOIYKTOB.
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Jlabopamopuvie pabomol u onvimol.

1. HaOmroseHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB U3ITYUCHUSI.
2. HccrnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).



3. H3mepeHue paaroakTUBHOTO (OHA.
IToBTOpPHTE/NIBLHO-0000 IO MOLYIb.

[ToBTOPUTENBEHO-0000IIAOIINY  MOAY/Ih TpPEJHA3HAYCH IS CHUCTEMAaTU3allud U 00O0OIICHUS
MPEMETHOTO CO/ICPIKAHUS U OIBITA JCSITEIbHOCTH, TPUOOPETEHHOTO NP U3YYEHUH BCETO Kypca (pU3UKH, a
TaKXKe JUIs IMOJATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY IO (U3UKE I 00yJaromuxcs,
BBIOPABIINX ATOT YU4EOHBIH MpeIMeT.

[Ipu n3yyeHnn TaHHOTO MOJYJISI PEATU3YIOTCSA U CUCTEMATU3UPYIOTCS BUBI IESITEIBHOCTH, HA OCHOBE
KOTOpBIX 00€creynBaeTCsl JOCTM)KEHHUE MPEAMETHBIX M METallpeIMETHBIX IJIaHUPYEMbIX Pe3yJIbTaToOB
oOyueHus, GOPMUPYETCS €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS
SBJIGHUW TpPUPOJIbI U TEXHHUKH, OBIAJCHHE YMEHHUSIMH OOBICHITH (PU3NYECKUE SIBICHUSA, MPUMEHSS
MOJy4YCHHBIE 3HAHUS, PELIATh 3a/1a4H, B TOM YHCJIE KAYECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHANBEHO JEATENBHOCTHBIA XapakTep JaHHOIO pasjena peanmsyercs 3a C4Y€T TOro, 4To
o0yyaroIuecst BHIIOIHSIIOT 3a/laHusl, B KOTOPBIX UM IIpelaraercs:

Ha OCHOBC IIOJTYYCHHBIX 3HAHHUI pacnio3HaBaTb W HAYYHO 00BACHATH (I)I/ISI/I‘{CCKI/IG SIBJICHHUA B
Opr>KaIOHleﬁ npupoac u HOBCCHH@BHOﬁ KHN3HU,

HCIIOJIb30BAaTh HAYYHbIC MCTOJbI MCCJICOBAHUSA Q)HSHHCCKI/IX HBHGHI/Iﬁ, B TOM YHUCIIC IJIA ITPOBCPKH
THUIIOTE3 U NOJYUCHUA TCOPCTUUCCKHUX BBIBOAOB;

OOBICHATH HAay4YHBIC OCHOBBI HanOosee BaXKHBIX I[OCTI/DKCHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ, Harpumep,
MMPAKTUYCCKOr0 HCIHOJB30BaHWA Pa3JIMYHBIX HMCTOYHHMKOB OSHEPruM Ha OCHOBE 3aKOHa IMPEBpAlICHUA H
COXPAHCHUS BCCX U3BCCTHBIX BUI0OB DHCPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

W3yuenne (u3MKM Ha ypOBHE OCHOBHOIO OOILEro oOpa3oBaHMs HANpaBIEHO Ha JOCTH)KEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX PE3YyIbTATOB.

B pesynbrare u3yuenus (puU3MKA Ha yPOBHE OCHOBHOTO 00111er0 00pa3oBaHus y 00y4aromerocst 0yyT
c(hOpMHUPOBAHKI CIEAYIONINE JIMYHOCTHBIE PE3YIbTAThI B YACTHU:

e 1) naTpHOTHYECKOr0 BOCTIMTAHUSA:
e —TPOSIBIIEHUE HHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pr3nueckol HayKu;

e —IIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PHU3UKOB;
e 2) rpa’kIaHCKOr0 H yXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMSA:
e —TOTOBHOCTb K AaKTHBHOMY YYacTHIO B OOCYXJIEHHUH OOIIECTBEHHO 3HAYUMBIX U ITHUECKUX

po06JieM, CBA3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTHKEHUH (PU3UKH;

e —OCO3HaHHWE BaXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B AESATEIBHOCTH YUEHOTO;

e 3)3CTETHYeCKOro BOCIIMTAHMS:

e —BOCHOPHSTHE OCTETHYECKMX KauecTB (U3MUECKON Hayku: €€ TapMOHUYHOTO TIOCTPOCHUS,
CTPOroCTH, TOYHOCTH, JITAKOHUYHOCTH,

e 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

e —OCO3HAHME I[IEHHOCTH (HPU3MYECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHHS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIIOLIEH KYJIbTYPHI;

e —pa3BUTHE HAYYHOU JTIOO03HATEIHLHOCTH, HHTEPECA K UCCIIE0BATEIbCKON e TEIbHOCTH;

e 5) popMupoBaHus KyJbTYPbI 310POBbS U SMOIUOHAIBHOIO 0JIATONOJIYYHS:



e —OCO3HAHHWE IIEHHOCTH 0€30macHOro oOpasza >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BOKHOCTH TIpaBWJI O€30I1aCHOTO TOBEIEHUS Ha TPAHCIOPTE, HA JOpOrax, C DJICKTPUUECKHM H
TEIUIOBBIM 00OPYJIOBAaHHEM B JOMAIITHUX YCIIOBUSX;

e —chopmupoBaHHOCTH HAaBBIKA pe(ICKCHH, TPU3HAHKE CBOETO MIPaBa Ha OIMUOKY M TAKOTO XKe MpaBa
y IPYTOro 4eJI0BeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:

e —aKTUBHOE YyYacTHE B pEHICHHWH IPaKTUYECKHX 3aja4 (B paMKax CEeMbH, 00Opa3oBaTEeIIbHOU
OpraHu3aIyy, Topo/aa, Kpas) TEXHOJIOTMYECKON U COIMAIbHON HAIPaBIEHHOCTH, TPEOYIOITUX B TOM
guciie ¥ GU3NICCKUX 3HAHUI;

e —HMHTEPEC K MPAKTUICCKOMY U3yUEHHUIO MPOdECcCHid, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)3K0JOrN4eCKOro BOCIMTAHUS:

e —OpHUEHTAlUS HAa MPUMEHEHHE (PU3NYCCKUX 3HAHUU IS PEIICHUs 3a/lad B 00JIACTH OKpYXKaromen
Cpelibl, TUTAHUPOBAHUS ITOCTYIKOB U OIIEHKH X BO3MOYXHBIX MTOCJICICTBHH JIJIs1 OKPYXKAIOIIIEH CPEIbI;

e —OCO3HaHHE MNIOOATBLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTel UX PEIICHUS;

e 8) ajanTanuu K U3MEHSIOIIUMCS YCJIOBHAM COUMATBHON U MPUPOAHOH Cpe/bl:

e —TMOTPEOHOCTh BO B3aWMOJICWCTBUU TIPU BBITIOJHEHUU HCCIICIOBAaHUN W TIPOCKTOB (HHU3MUECKOMH
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

e —IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeSTEIbHOCTb;

e —MOTpeOHOCTh B (DOPMHUPOBAHWH HOBBIX 3HAHWUW, B TOM YHUCJIEC (OPMYIUPOBATH WJICH, TTOHSITHS,
TUIIOTE3bI O (PU3HUYECKUX 00BEKTaX U SBICHHSIX;

e —OCO3HaHHE JACPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00J1acTH (DU3UKH;

e —IJJAaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETCHUH HOBBIX (DM3MUYCCKUX 3HAHMIA,

e —CTPEMJICHHE aHAJIM3UPOBATH M BBIABJISATH B3aUMOCBS3H MPUPOIbI, OOIIECTBA M DKOHOMHUKH, B TOM
YHUCJIE C UCIIOIb30BAHNEM (PU3HYCCKUX 3HAHUM;

e —OIICHKA CBOMX JIEUCTBUM C y4€TOM BIUSHUS HA OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TJ100aIbHBIX
MOCJICJICTBUM.

METAINPEIAMETHBIE PE3YJIbTATHI

B pesynprate ocBOeHHs TporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuatomerocsi 0yaytr chopMupoBaHbBI MeTaNpeAMeTHbIEe Pe3yJbTAaThl, BKIIOUYAIOIIUE TO3HABaTEIbHbIC
yYHUBEpCaJbHble yueOHBbIE JEWCTBHUS, KOMMYHUKATHBHBbIE YyHHUBEpCaJbHblE Yy4yeOHble JEHCTBUS,
PETyIATUBHbBIE YHUBEPCAIbHbBIE YUeOHBIE CHCTBUSI.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC NeHCTBHUS

Ba3oBble Jjornyeckue aeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKNA O0BEKTOB (SIBICHHN );

e  YCTaHaBJIMBATh CYIECTBEHHBII MPU3HAK KJIACCH(PUKAIINU, OCHOBAHUS JUIst 0000IIEHUS M CPABHEHUS;

e BBIIBJIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCMaTpUBAEMbIX (PaKTax, TaHHBIX U HAOIIOJICHUSX,
OTHOCSAILINXCS K PU3HUUECKUM SIBIICHUSIM;

e BBUBIATH TPUYNHHO-CIICACTBEHHBIC CBS3M TMPHU HM3YyYCHWH (QHU3UYECKUX SIBICHUH W TIPOIECCOB,
JieNaTh BBIBOJBI C HCIOJb30BAHUEM JETYKTUBHBIX M MHIYKTUBHBIX YMO3aKJIIOYEHUH, BBIJBUTATh
THITOTE3BI O B3aUMOCBS3SIX (PU3NIECKUX BEITUYNH;

e  CaMOCTOSTEJILHO BBIOMpATh CIOCOO pelIeHus: yueOHol (pu3nueckoil 3a1aun (CpaBHEHUE HECKOIBKHX

BapHaHTOB peEIICHUs, BHIOOp HambOoyiee MOIXOISIIETO C YUETOM CaMOCTOSITEIHHO BBIICICHHBIX

KpUTEPHEB).

Ba3oBble ncciiefoBaTe/ibCKHe AeiicTBUA.
e HCMOJIb30BAaTh BOMPOCHI KAK MUCCIIEA0BATEILCKUIA HHCTPYMEHT MO3HAHUS;

e IMPOBOAUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHbBIH (U3NUEeCKUi
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAHUE (PU3UUECKOTO SIBICHUS;



OILICHUBATh HA MPUMEHUMOCThH U JIOCTOBEPHOCTh HH(POPMAIIUIO, MTOTYICHHYIO B XOJI€ UCCIICIOBAHMS
WJIY DKCIIEPUMEHTA;

camMoCTosITeNNbHO  (hopMynupoBaTh 00OOIIEHUST U BBIBOJABI IO pe3yJibTaraM IPOBEAEHHOTO
HaOJI0/IeHUs, OIIbITA, UCCIICIOBAHMUS,

MIPOTHO3MPOBATh BO3MOXKHOE JallbHEHIIEe pa3BUTHE (PUINYSCKUX IMPOIECCOB, a TAK)KE BBIIBUTATh
MIPEIIOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

IIPUMEHSATh PA3JIMYHbIE METO/IbI, THCTPYMEHTHI U 3alpOChl IPU MOMCKE U 0TOOpe MH(pOpMALMK WU
JAHHBIX C Y4ETOM MPEAJIOKEHHON yueOHOH Pu3nuecKon 3a1auu;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh M HHTEPIIPETUPOBATH HHPOPMALIMIO PA3IMYHBIX BUIOB U (GOPM
IIPEJICTaBIICHMS;

CaMOCTOSITENILHO BHIOMPATh ONTHMAIbHYIO (hOpMY MpeICTaBIeHUS HHPOPMALIUU U WILTIOCTPUPOBATH
pelaeMble 3a/1a4l HECJIO0KHBIMU CXEMaMH, IMarpaMMaMu, MHOM rpauKoi U X KOMOMHALIUSAMHU.

KoMMyHHKaTHBHBIE yHUBepPCAJIbHbIC YUeOHbIC 1eliCTBUA:

B X0/ie OOCYXKICHHs yueOHOro MaTepuania, pe3yibTaToB J1a00paTOpHBIX PabOT M MPOEKTOB 3a/1aBaTh
BOITPOCHI 1O CYIIECTBY 0OCYKIa€MOM TEMbI U BHICKA3bIBATh WJICH, HALIEJICHHBIC HA PEUICHUE 3a7a4n
U ToJiiepKaHue 01aroxkenaTeIbHOCTH OOIECHUS;

COIOCTABJIATh CBOW CYXKICHHS C CYXICHUSIMH JPYI'HMX YYaCTHUKOB JHaliora, OOHAPYKUBATh
pa3IM4Me U CXOJICTBO MO3UILIMIA;

BBIPAXXATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MIUCbMEHHBIX TEKCTAX;

MyOJIMYHO TPEJCTABISITH  PE3YIbTAThl  BBIMIOJHCHHOTO (DH3UYECKOTO OIBITa (IKCIICPUMEHTA,
HCCIeA0BaHMs, IIPOEKTA);

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW ¥ MHAUBUAYATHHON PabOThI MIPH PEIICHUHN
KOHKpETHOU (hr3nuecKoil mpoOIembl;

NPUHUMATh L€ COBMECTHOW JAESATEIbHOCTH, OPraHW30BBIBATH JECUCTBHUS MO €€ JOCTHUKEHHIO:
pacmpenensatb poiiu, 00CYX AaTh MPOILECCHl M Pe3yNbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHUS
HECKOJBKHUX JIOJCH;

BBITIONHATH CBOIO YacTh pabOThI, JOCTUTAs KAUeCTBEHHOTO pe3yibTara Mo CBOEMY HalpaBlIEHUIO U
KOOPJAWHUPYS CBOM JIEUCTBUS C IPYTUMHU YJIE€HAMH KOMAH]IbL;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOMIMH MTPOAYKT IO KPUTEPHSIM, CAMOCTOSITEIHHO
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aUMO/ICHCTBHUS.

Pel"y.]'lﬂTHBI—[l)Ie YHUBEpPCAJIbHBLIC yqeﬁﬂue JelcTBUA

Camoopranuszaums:

BBISIBJISTH MPOOJIEMBI B AKU3HEHHBIX U YYEOHBIX CUTYaIUSAX, TPEOYIOMUX Ul peleHus (pU3nIecKux
3HAHUM;

OPHEHTUPOBATbCS B PA3JIMYHBIX MOJXOJaX MPHUHATUS pelIeHuil (MHAMBUIYAIbHOE, HPUHSATHE
pelleHus B IpyMnIe, IPUHITHE PEelIeHUH TPYIIoil);

CaMOCTOSITENIHO COCTaBIATh AJITOPUTM pelieHus (U3NYECKO 3a7a4y WU TUIaHA UCCIEI0BaHMS C
y4€TOM HMMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh IpeJiaracMbie
BapUaHTHI PELICHUII;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CHTYAIlUU U MpeiaraTh IuiaH e€ N3MEHEHHS,
O6’b}ICH}ITB NOpUYHHBI JOCTUKCHUA (HC,Z[OCTI/DKGHI/IH) PE3YyIbTATOB ACATCIBHOCTU, daBaThb OLICHKY
PUOOPETEHHOMY OTIBITY;



e BHOCHUTH KOPPEKTHBBI B JACATEILHOCTD (B TOM YHCIIE B XO BHIIOIHEHUS (PU3NUECKOTO HCCIETOBAHUS
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, HM3MEHUBLIMXCS CUTYalMi, YCTaHOBJIEHHBIX
oKMOO0K, BOSHUKIINX TPYTHOCTEH;

e  OLEHMBATh COOTBETCTBHUE PE3YJIbTATA LIEJIN U YCIOBHSM;

e CTaBUTHh ce0sl Ha MECTO APYroro 4YejJoBeKa B XOJE CIOpa WM JUCKYCCHU Ha HAaydyHYIO TEMYy,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

e IpHU3HABaTh CBOE MPaBO Ha OMMOKY NMpU peuieHHH (PU3NYECKHX 3a7ad WIM B YTBEPXKICHHUAX Ha
Hay4YHBIE TEMBI U TAKOE YK€ MPABO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 7 kJjacce mpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPaKaTh
c(OpPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:

e  HCIOJb30BATh MOHATHS: (PU3MUECKHE U XUMUYECKHE SBICHUS, HAOIIOICHNE, SKCIIEPUMEHT, MO/IEIb,
TUIOTE3a, CIUHUIBI (U3NYCCKUX BEIMYWH, aTOM, MOJICKYJA, arperaTHble COCTOSHHS BEIICCTBA
(TBépHoe, kHIKOoe, Ta3000pa3HOE), MEXaHMYECKOE [BIKEHUE (paBHOMEpPHOE, HEpPaBHOMEpPHOE,
MPSIMOJIMHEHHOE), TPACKTOPUS, PAaBHOJCUCTBYIOMIAs cuia, nedopmarus (yrnpyras, IIacTHUECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

e pasnuyarh sBicHUS (auddy3us, TEIIoOBOE NBMKCHHUE YACTHI] BEUISCTBA, PABHOMEPHOE JIBHIKEHUE,
HEPaBHOMEPHOE JBWKEHUE, WHEpLUs, B3aUMOJCHCTBUE TeEJI, pPaBHOBECHE TBEPABIX TENl C
3aKpEIUIEHHONM OChIO BpallleHUs, Mepeada JaBICHUS TBEPIABIMH TEIAMH, >KHIKOCTSIMU U Ta3amH,
aTMoc(epHOe JaBlieHue, MIaBaHUE TeJ, MPEBPAICHUS] MEXaHUYECKOW DHEPIUH) MO OMUCAHUIO HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e pacmo3HaBaTh MPOSBIEHUE HM3YYCHHBIX (DM3MUECKUX SBICHUN B OKPYKAIOIIEM MHPE, B TOM YHUCIE
(dbuznvecKkue SBICHUS B TMPUPOJIE: MPUMEPHI ABMKEHUS C PAZTUYHBIMU CKOPOCTSIMU B KHBOU H
HEXHUBOW TpUPOJE, ACHCTBHE CHIBI TPEHUS B MPHUPOAE M TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JABJICHUSI HA XWUBOW OpraHU3M, IJIABaHUE PBIO, phIYaru B TeJie YEJIOBEKA, MPHU ITOM TEPEBOJUTH
MPAKTUYECKYIO 337ady B Y4eOHYIO, BBIIETSATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKH) (PUINUECKUX
SIBJICHHIA,

e OIKCHIBATh W3YYCHHBIE CBOWCTBA TN M (PU3UYECKHE SBICHUS, UCIONB3Ysl (PU3MUECKHUE BEITMYUHBI
(macca, 00BEM, TIIOTHOCTH BEIIECTBA, BPEMSI, IyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH,
CHJIa TSOKECTH, BEC Tella, CUJIa TPeHHUsI, aBJeHune (TBEPAOro Tela, )KUIKOCTH, Ta3a), BRITAIKHUBAIOIIAS
cuia, MeXaHW4eckas paboTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KOd(DPUIMEHT MOJIE3HOTO
NEUCTBUS MEXaHW3MOB, KHHETHYECKas U MOTEHIUalbHasi 3HEpPrusi), NpU OMUCAHUU NPABUIBHO
TPaKTOBATh (PU3UYECKUN CMBICI UCIIOIB3YEMbIX BETUYNH, UX 0003HAUYCHUS U €TUHULIBI (PU3NUECKUX
BEJIMYMH, HAXOAUTh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO (U3MUYECKYIO0 BEIUYUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTDH IPAPUKHA U3yUYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYNH,

e  XapakTepU30BaTh CBOMCTBA Tel, PUINUYECKUE SIBICHUS U MPOIECCHI, UCTIONIB3Ys MPaBUIIA CIOKCHHS
cun (BAONB OMHOW TpsiMoii), 3akoH ['yka, 3akoH [lackams, 3akoH Apxumena, MPaBUIIO PAaBHOBECHS
peruara (070Ka), «30J0TOE MPABHIO» MEXAHHWKH, 3aKOH COXPaHEHHUS MEXaHWYEeCKOW DHEPIHH, MpU
ATOM J1aBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMMCHIBATH €0 MAaTEMAaTHYECKOE BBIPAKEHUE;

e OOBSICHITH (PU3MUECKUE SIBICHHUS, TIPOIIECCHl U CBOWMCTBA TEl, B TOM YHCJIE U B KOHTEKCTE CUTYAIIHid
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYHMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHe W3 |—2 JOrMYecKHX MIaroB C Omopod Ha |-2 M3y4YeHHBIX CBOHCTBA (DU3UUECKHX
SIBJICHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemarb pacu€THble 3adauyu B 1-2 AEWCTBHS, HCIONB3YsSd 3aKOHBI U (OPMYIIBI, CBSI3BIBAIOIINE
(dbu3MYecKne BENMYMHBI: Ha OCHOBE aHAlM3a YCJIOBHS 3a7add 3alHChIBaTh KPAaTKOE YCIOBHUE,
MOJICTABIATh (DPM3MUECKUE BETUYHHBI B (POPMYIBI M MPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHbIE, HEOOXOIMMBIE IS PELIeHUS 33/a4, OL[CHUBATh PEAIMCTUYHOCTh MOIYYEHHON (pu3ndeckon
BEJINYUHBI;

e pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PELIUTH MPU MOMOIIM (PU3NIECKHX METOJIOB, B OMTMCAHUU
WCCIEAOBaHUS  BBIIETATH  IPOBEpSIEMOE  NIpEAnojoxkeHue  (TUmoresy),  pasidyaTb U
MHTEPIPETUPOBATH MOJYyYEHHBIH pe3yNbTaT, HAXOIUTh OIIMOKU B XOJI€ OMbITA, JIeJaTh BBIBOABI IO
€ro pe3yJybTaram;



e IMPOBOJAUTH OIBITHI TO HAOMIOACHUIO (PU3MUECKUX SBICHUA WM (PU3UUECKUX CBOHCTB TEN:
(GbopMynMpOBaTh IpPOBEPSIEMbIE MPEIMNOI0KEHU, COOUPATh YCTAHOBKY U3 IPEATIOKEHHOIO
000pyI0BaHUs, 3aMUCHIBATH X0/ OIBITa U (POPMYIMPOBATH BHIBOJIBL;

e BBINOJHATh IPSMbIE U3MEPEHUS PACCTOSTHUSI, BPDEMEHH, MacChl Tella, 00bEMa, CHIIbI U TEMIIEPATYPHI C
WCIIOJIb30BAHMUEM AaHAJIOTOBBIX M U(PPOBBIX IPUOOPOB, 3aMKUCHIBATH MOKA3aHUS TPUOOPOB C yUETOM
3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN;

e TMPOBOJUTH HCCIENOBAHME 3aBHCUMOCTH OJHOW (M3WYECKOH BEIMYMHBI OT JApPYrod ¢
UCIOJIb30BAHUEM MPSAMBIX H3MEPEHUH (3aBUCHUMOCTU IIyTH PABHOMEPHO JBMXKYIIEToCs Tena OT
BPEMEHHU [IBWKCHHUS Tejla, CHJIbl TPEHHS CKOJNBXKEHUS OT Beca Tela, KadecTBa 00pabOTKH
IIOBEPXHOCTEH TEel M HE3aBUCUMOCTH CUJIBI TPEHMS OT ILIOLIAAM COIPUKOCHOBEHUS TEJN, CHUJIbI
YIPYTOCTH OT Y/UIMHEHHS MPYKUHBI, BHITAIKABAIOLICH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tena u
OT IUIOTHOCTU >KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJIO, YCIOBHH IIaBaHUS Tell, YCIOBHM PaBHOBECHs phlyara M OJIOKOB), y4acTBOBAaTh B
IUTAaHUPOBAHUM Y4E€OHOI0 HCCIEe0BaHMs, COOMpPATh YCTAHOBKY M BBINOJIHATh U3MEPEHUS, CIEays
MPEUIOKEHHOMY TUTaHY, (PUKCHPOBATh PE3yAbTAThI MOyYEHHON 3aBUCHMOCTH (PU3NIECKUX BEITMUNH
B BUJI€ IIPEUIOKEHHBIX TaOJIMIl U TpadUKOB, A€1aTh BBIBOABI I10 pe3ybTaTaM HCCIIeI0BaHUS;

e TMPOBOJUTH KOCBEHHbIE H3MEpEHHs (U3UYECKUX BEIMYHMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPAOrO TeJa, CUJIA TPEHUS CKOJIBKEHMSI, IaBJICHUE BO3/1yXa, BBITAJIKUBAIOIIAs CUila, JEHCTBYOIAs
Ha MOTPYKEHHOE B KMJKOCTh TE€NO, KOA(P(ULIUEHT MOJE3HOTO JEHCTBHUS IPOCTHIX MEXAHHU3MOB),
cliefysl IPEeAJIOKEHHON UHCTPYKIMM: IIPU BBINOJIHEHUH U3MEPEHUil coOupaTh 3KCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBIYUCIISATH 3HAUEHUE UCKOMOW BEJIUUNHBI,

e coOnr0/1aTh MpaBUila TEXHUKHU 0€3011acCHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYL0BAaHUEM;

e YKa3blBaTh MPUHLUMBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIMEC COCYAbl, 0apoMeTp, pbluar, MOJBMXKHBIH M HEMOJBMXKHBIA OJIOK,
HAaKJIOHHAs IJIOCKOCTh;

e  XapakTepu30BaTh MPUHLUIBI ACHCTBHS W3YUYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOMCTB C OMOPOM
Ha UX OMNMCAaHUA (B TOM YHCIE: MOJIUIMITHUKH, YCTPOHCTBO BOAOIPOBOAA, THAPABIMYECKHUI Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCIOIIb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBJIGHUN U HEOOXO0AUMBbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e MPHUBOAMTH NpUMEPHl (HAXOIUTh HH(POPMAIMIO O MPHUMEpax) MPAKTUYECKOrO HCIOIb30BaHUS
¢u3nyecKux 3HaHWH B MOBCEIHEBHOM KM3HU A o0ecrieueHusi 6€30MacHOCTH MpHU OOpallleHuu C
npubopaMM M TEXHUYECKHMH YCTPONCTBAMH, COXpPAaHEHMs 3/10pOBbsl M COOJIOJCHUS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpelie;

e OCYILECTBJIATH OTOOp HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBHM C 3aJlaHHBIM
ITOMCKOBBIM 3allpOCOM, HAa OCHOBE UMEIOIIMXCS 3HAHUN U MYTEM CPAaBHEHUS Pa3IUYHbIX HCTOUHHUKOB
BBIJICJIATH HH(POPMALIUIO, KOTOPAs SIBJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

e  HCIOJb30BaTh MPH BHINOIHEHUH YYEOHBIX 33JJaHUI HAyYHO-NONYJSPHYIO JIUTEPATYpPy (PU3NUECKOTO
COJIEp/KaHus, CIPAaBOYHBIE MaTepuaibl, pecypcbl ceTh VHTepHeT, BIaaeTb NpuEMaMu
KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

e C03/1aBaTh COOCTBEHHbIE KpPAaTKHUE NMHUCHbMEHHBbIE M YCTHBIE COOOILICHHS Ha OCHOBE 2—3 HMCTOYHHMKOB
nHpopmanuy (GpU3NUECKOro CoAep)KaHHs, B TOM 4YHcie MyOJIMYHO AeNaTh KpaTKUe COOOIIEHHS O
pe3yiabTaTax MPOeKTOB WU YYeOHBIX MCCIEIOBAHUMN, IIPH 3TOM IPAMOTHO HMCIIOJIb30BaTh U3y4EeHHBIN
MOHSATUMHBIN anmapar Kypca pU3UKH, COPOBOXKAATH BBICTYIUICHUE MTPe3eHTAIUEH;

e P BHINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpeneisaTh O0S3aHHOCTH B TpyIMIe B
COOTBETCTBUM C ITOCTABJICHHBIMM 3a/1a4aMH, CIIEIUTH 32 BBIIOJIHEHHEM IlIaHa JEHCTBHM, aJleKBATHO
OLIEHUBATh COOCTBEHHBIN BKJaJ B JEATEIBHOCTh TPYIIBI, BBICTPaWBAaTh KOMMYHHKATHBHOE
B3aMMO/ICIICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoHmy oOy4yenus B 8 Kiacce MpeIMETHBIC pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPaXKaTh
c(hOpPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUMN:

e WCIOJIB30BaTh IOHATHS: Macca MW pa3Mepbl MOJEKYN, TEIUIOBOE JBHKEHHE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMSI BEILECTBA, KPHCTAIMYECKHE U aMop(Hble Tena, HACHIIIEHHBIH |
HEHACBIIICHHBIM Tap, BIIAXHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSsS DJHEPrus, TEIJIOBOM



NBUTATE€Ib, JJIEMEHTApHBIA JJEKTPUUYECKUN 3apsAl, JJIEKTPUUYECKOE II0JIe, IPOBOJHUKU U
TUBJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUNA TOK, MarHUTHOE TIOJIE;

pasnuyath SIBIEHUS (TEIUIOBOE pPACIIMPEHHE M C)KaTue, TEIulonepeada, TEIJIOBOE PaBHOBECHE,
CMauvBaHUE, KAaNWULSIPHBIC SIBICHUSA, HCHApEeHHe, KOHJICHCAllWs, IUIaBJICHUE, KPUCTAILIM3AIMS
(oTBepaeBaHue), KHUIIEHUE, TeIionepenaya (TEIUIONPOBOAHOCTb, KOHBEKIUS, HU3JIyYCHHE),
JNEeKTpU3alus Tell, B3aUMOJCHCTBUE 3apsSAoB, JEHCTBUS OSJEKTPUUECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBHE MArHUTHOIO IIOJISI Ha IPOBOJHHUK C TOKOM,
ANEKTPOMArHUTHAs WHAYKLHS) [0 OMHMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh IMPOSBICHUE M3YUYECHHBIX (U3NUYECKUX SBICHUN B OKPYKAIOIIEM MHpE, B TOM YHUCIIE
¢u3nveckue sIBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKCHHE M KAlMJUISIPHBIC SIBJICHUS B MPHUPOJIE,
KpUCTaJLIBl B Ipupoje, uzinydenne CoiHia, 3aMmep3aHue BOJI0EMOB, MOpCKHe Opu3bl, 00pa3oBaHue
pOCBI, TyMaHa, WHes, CHera, JSJIEKTPUYECKHE SBJICHUS B arMocdepe, HIIEKTPHUECTBO >KUBBIX
OpraHM3MOB, MarHUTHOE IoJie 3eMJH, Apeld MOJIICOB, POJIb MArHUTHOTO MOJISA JJIs JKU3HH Ha
3emiie, MOJISIPHOE CHUSIHUE, NPU 3TOM INEPEBOJUTH MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBLACIATH
CYLIECTBEHHbBIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUN;

OIMCHIBATh M3YYECHHBIC CBOWCTBA TNl M (DU3MUYECKHE SBICHUS, UCHOIB3Ys (U3NUECKUE BEITMUHHBI
(TemmepaTtypa, BHYTPEHHsISI DHEprHs, KOJUYECTBO TEIUIOTHI, yJelbHas TEIMIOEMKOCTh BEIECTBa,
ylenbHas TEIUIOTa TUIABJICHUS, yJeNbHAs TEIUIOTa MapooOpa3oBaHMs, yelbHas TeIUIOTa CTOPaHHS
TOIUIMBA, KOA(D(PUIMEHT MOJIE3HOTO JEHCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTENIbHAs BIIAXXHOCTH
BO3/lyXa, DJJEKTPUYECKUM 3apsa], CHJa TOKa, OJJIEKTPUUECKOE HAMpsKEHUE, COMPOTHBIICHUE
MIPOBOJHHKA, yJEIbHOE CONPOTUBIICHNE BEIIECTBA, pa00Ta U MOUTHOCTh SJEKTPUUECKOTO TOKA), IPH
OINMCAaHWM TIPABWIILHO TPAKTOBATh (DU3MUYECKUI CMBICI HCHOJIB3YEMbIX BEIHMYWH, 0003HAYCHHS H
€IUHULIBI (PU3NYECKUX BEIUYMH, HAXOAWTHh (OPMYIbI, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO
BEIMYMHY C JAPYTUMH BEJIWYMHAMH, CTPOHUTH TPaQHUKH H3YUYEHHBIX 3aBUCUMOCTEH (U3NYECKHUX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBa TeJ, (U3NYECKHUE SBJIEHUS U IPOLIECCHl, HCIIOJIb3yd OCHOBHbBIE
IIOJIOKEHHS MOJIEKYJIIPHO-KMHETHUYECKOM TEOPUM CTPOEHUS BEILECTBA, NPHUHLMII CYNEPIO3ULINN
roJiek (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHHS 3apsiia, 3akoH Oma I yJacTKa IeTH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUS! SHEPTHH, IIPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYITHUPOBKY 3aKOHA
1 3aIlMCBIBaTh €r0 MaTEMaTHUECKOE BhIPAXKEHUE;

O0BSICHATH (PU3NYECKHE TPOLIECCH U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTyalluid MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh NPUUMHHOCIEACTBEHHbBIE CBS3H, CTPOUTH OOBSCHEHUE U3
1-2 normyeckux MIaroB ¢ onopoil Ha 1—2 W3ydeHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3a1a4ul B 2-3 JEWUCTBUSA, HCIONB3YS 3aKOHBI M (POPMYIBI, CBS3BIBAIOIINE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3a/Jayd 3alllChIBaTh KpPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JJISl PEIICHUs 3a/1a4i, BEIOUPATh 3aKOHBI U (hOPMYIIBI, HEOOXOIUMbIE
JUIs €€ pelleHus], MPOBOJUTh PacuéThl M CPaBHUBATH MOIYYEHHOE 3HaUeHUE (PU3NUECKON BEIUYUHBI
C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PELIUTh MPH MOMOUIN (PU3HUUECKUX METOJI0B, UCIOJIb3Ys
ONMCAaHUE MCCIEA0BAaHUSA, BBIACIATH IPOBEPSIEMOE NPEAIOJNOKEHNE, OLEHUBATh IPAaBUIBHOCTh
MOpsAJIKA MIPOBEICHUS CCIIE0BaHNs, 1€TaTh BHIBOBI;

MPOBOJIUTH OMNBITHl 10 HAOMIOACHUIO (U3NYECKUX SBICHUA WIM (PU3MUECKUX CBOWCTB Tel
(KanuUIsipHBIE SIBJICHUS, 3aBUCUMOCTD JJaBJIEHMS BO3/yXa OT €ro o0bEma, TeMIepaTrypbl, CKOPOCTH
Ipolecca OCTBIBAHMS W HAarpeBaHUs NpPU M3IYYEHMHM OT LBETa M3JIydarouled (IOIIoLIaroIiei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATYPhl KUIKOCTH U IJIOIIAAH €€ MOBEPXHOCTH,
NEKTpU3alMsl Tl W B3aUMOJCHCTBUE JJIEKTPUYECKHX 3apsA]I0B, B3aUMOJEHCTBHUE IOCTOSHHBIX
MarHMTOB, BU3YyaJIU3alllsl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, ACWCTBUS MarHUTHOTO MOJISl Ha
IIPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMAarHMTa, CBOMCTBA 3JIEKTPOJBUIATENS MOCTOSHHOIO TOKA):
(dbopMynupoBaTh MpPOBEpSEMBbIE MPEANOJOXKEHUS, COOUPAaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO
000pyIOBaHUs, OMUCKIBATH XOJI OMBITa U (DOPMYITHPOBATH BHIBOIBL;

BBITIOJIHATH MPSIMbIE W3MEPEHHs] TEMIIEpaTypbl, OTHOCUTEIbHON BIIAXKHOCTH BO3/yXa, CUJIbI TOKAa,
HalpsDKEHUS € MCIIOJIb30BAHMEM AaHAJOTOBBIX NPUOOPOB W JaTUYMKOB (PU3UUECKHX BEITUYMH,
CpaBHUBATh PE3yJIbTATHI U3MEPEHUH C YUETOM 3a/1aHHON aOCOIIOTHON MOTPEIIHOCTH;



e TMPOBOJUTH HCCIECIOBAHUE 3aBHCHUMOCTH OJHOW (U3MYECKOW BEIMYMHBI OT JPYrod ¢
WCIIOIb30BAaHUEM TIPSMBIX U3MEPEHUN (3aBUCHMOCTH COTIPOTHBIICHUS MPOBOJHHUKA OT €T0 JJIUHBI,
IUIOUIAJN TOMEPEYHOI0 CEYEHUS U YAEIBHOTO COIPOTHUBIIEHUS BELIECTBA MTPOBOJAHUKA, CUJIbI TOKA,
HUIIYIIErO Yyepe3 MPOBOJHUK, OT HANPSIKEHUSI HA MPOBOJHUKE, UCCIEAOBAHHUE MOCIIECI0BATEIBLHOIO U
MapajuIeIbHOTO COSAMHCHHI MPOBOJHUKOB): TUIAHUPOBATH MCCIICOBAHKUE, COOUpATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUs, CIIEeIys TPEIJI0KCHHOMY IUIaHy, (UKCHPOBATh PE3YJIbTAaThl MOJYYCHHOU
3aBUCHMOCTH B BHJI€ TAOJUIl U TPAQHUKOB, 1€1aTh BEIBOJBI 110 pe3yIbTaTaM HCCIICIOBAHMS;

e TIPOBOJUTH KOCBEHHBIC H3MEpPCHHsI (U3MYECKUX BeIWYMH (yIenbHas TEIJIOEMKOCTh BEIECTBa,
COIPOTHUBIICHUE TIPOBOIHMKA, pab0OTa M MOIIHOCTh AJIEKTPUIECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS,
coOupaTh HKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys NPEIJI0KCHHOW WHCTPYKIIMH, M BBIUUCIATH
3HAYCHHUE BEJINYNHBI;

e coOmroaTh MpaBuiia TEXHUKH OE30IIaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 00OPYI0BAHHUEM;

e  XapakTepU30BATh MPHUHIIUIIBI IEHCTBUS U3YUYECHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOKMCTB C OMOPOU
Ha WX omucaHus (B TOM YHCIE: CHCTeMa OTOIUICHHMsI JOMOB, THTPOMETp, IapoBas TypOuHa,
aMIIepMETpP, BOJBTMETP, CUYETUYMK DJICKTPUUYECKON HHEPTrUu, SIECKTPOOCBETUTEIIbHBIC MPUOOPHI,
HarpeBaTeNIbHbIC AJCKTPONPHOOPHI (IIPUMEPHI), SJICKTPUUECKUE TPEIOXPAHUTEIH, IJICKTPOMArHuT,
AJIEKTPOJIBUTATENb MMOCTOSSHHOTO TOKA), MCMOJB3Yysl 3HAHHUS O CBOMCTBAX (PU3MUECKUX SIBICHUU H
HE0OX0ouMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IPOCThIC TEXHUYECKHE YCTPOWCTBA M W3MEPHUTEIbHBIC MPUOOPHI 1O CXeMaM u
CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBI TEPMOMETp, TEPMOC, MCUXPOMETpP, TUTPOMETp, ABUTATENb
BHYTPEHHETO CropaHus, 3JIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBbI JJICKTPUUYECKHUX IIeNed C
MOCIIEI0BATEIbHBIM U MapauIeTbHBIM COSAMHEHUEM JJIEMEHTOB, pa3iinyasi YCIOBHbIE 0003HAUCHUs
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

e TPUBOAWTH NpPHUMEPHl (HAXOMUTh HWH(POpPMALMIO O MpUMEpax) MPAKTHYECKOTO HCIOJIb30BaAHUS
(u3HYECKUX 3HAHWI B TOBCEIHEBHOM JKU3HH IJIs O0OecreueHHuss OS30MacHOCTH MPH OOpaICHUH C
npubopaMu ¥ TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHsI 370POBbS U COOMIOJAEHHUS HOPM
SKOJIOTMYECKOTO TTOBEJICHHS B OKPYKAIOIIEH CpeJie;

e OCYLIECTBIATh TOUCK HHPopMAuK (U3MYECKOTO CcoJepkaHusi B VIHTepHETe, Ha OCHOBE
MMEIOIINXCS 3HAHUN U MyTEM CpPaBHEHMS JOTIOJHUTEIBHBIX MCTOYHUKOB BBIJCISITH MHPOPMAIIHIO,
KOTOpasi SIBISIETCS] MPOTUBOPEUNBOI HIIK MOKET ObITh HEIOCTOBEPHOM;

e  WCIOJIb30BATh MPH BHITIOJIHEHUH YUYE€OHBIX 3aJIaHU HAYYHO-TIOMYJISIPHYIO JIMTEPATYPy PU3HUECKOTO
COIEp)KAaHUS, CHOPaBOYHBIE MaTepuanbl, pecypcsl cetu HMHTepHET, BiIaners NpUEMaMu
KOHCITIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHust HPOPMAILIUK U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

e coO3JaBaTh COOCTBEHHBIC MHUCHMEHHBIE U KpaTKHWE YCTHBIE COOOIIeHUus, 00001mas nHdopManuo us3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COJACpPKAaHUS, B TOM 4YHUCJIE MYyOJUYHO TPEACTABIISITH
pe3yJIbTaThl MPOEKTHOM WJIM UCCIIEI0BATENBCKOW AEATEIIbHOCTH, IPU 3TOM I'PAMOTHO HUCIOJIb30BATh
W3Yy4YEHHBIN MOHITHIHBIN ammapaT Kypca (pU3uKu, COTPOBOXK/IATH BHICTYIUICHUE MPE3CHTAIINCH;

e TMpHU BBINOJIHEHUU YYEOHBIX TPOEKTOB M HCCICIOBAHMHA (DU3MUECKUX TMPOIIECCOB pACIPENETATh
00s13aHHOCTH B TPYIIIIE€ B COOTBETCTBUU C TMOCTABJIECHHBIMHU 3a/ladyaMH, CJICAUTH 3a BBIMOJTHEHUEM
TJ1aHa IEHCTBUHN U KOPPEKTUPOBATH €r0, aJleKBaTHO OIEHUBATH COOCTBEHHBIN BKJIA/l B JIEATEIHHOCTh
IPYIINbl, BBICTPAMBATh KOMMYHUKATUBHOE B3aMMOJCHCTBHE, MPOSIBISAS TOTOBHOCTH pa3peliaTh
KOH(QJIUKTBI.

K xoniy oOy4yenus B 9 kJacce mpeIMETHbIE pe3y/lbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

e HCIIOJNb30BaTh IMOHATHUSA: CUCTEMA OTCUETA, MaTepUalIbHAs TOYKAa, TPAEKTOpHUS, OTHOCUTEIBHOCTH
MEXaHUYECKOT 0 JIBMKEHUs, nedopmanus (yrnpyras, MiacTU4ecKas), TpeHUE, LIEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTh U MEPErpy3Ku, HEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TENO, HEHTP TSHKECTH
TBEPJIOrO Teja, paBHOBECUE, MEXAaHUYECKHE KOJeOaHHsl M BOJHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK,
9JIGKTPOMArHUTHBIE ~ BOJIHBI, IIKaJla AJIGKTPOMArHUTHBIX  BOJH, CBET, OJIU30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS U MOTJIOIIEHUs, alb(a, OeTa- 1 raMMa-u3J1y4yeHHsl, U30TOIIbI,
sJIepHas SHEPIreTHKa;

e pa3nmuyaTh  sBIEHUS  (PaBHOMEPHOE U  HEPAaBHOMEPHOE  NPAMOJMHEHHOE  JBHKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE MAICHUE TEJ, PABHOMEPHOE IBUKEHHE TI0



OKPY>KHOCTH, B3aUMOJCWCTBUE TEJ, pEaKTUBHOE JBIKEHHE, KojeOaTeabHOe JBIIKEHHE
(3aTyxarouiye M BBIHY)XJEHHbIE KojeOaHMsI), pE30HAHC, BOJHOBOE IBM)KEHHUE, OTPAKEHHE 3BYKa,
NPSIMOJIMHEIHOE paclpoCTpaHeHHE, OTPAXEHUWE W TPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpPaKCHHE CBETa, pa3jokKeHHe OeIoro cBeTa B CHEKTP U CII0KEHUE CIIEKTPaJIbHBIX IIBETOB,
JUCIEepCUsl CBETa, €CTECTBEHHAs paJMOAaKTUBHOCTb, BO3HHMKHOBEHHE JIMHEHYATOIO CIIEKTpa
U3IY4YEHUs1) MO ONUCAHMIO MX XapaKTEePHBIX CBOIMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIMX
JTaHHOE (PM3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIIEHHE M3YYEHHBIX (DPU3MUYECKHUX SBICHUH B OKpYXarolleM MUpEe (B TOM 4uCIIe
¢usnveckue sSBICHUS B MPHUPOJE: MPUIMBBI U OTIHBHI, ABIKEHHE IaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE [JBM)KEHUE MBBIX OPIaHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCCHHE,
CeliCMUYeCKHEe BOJIHBI, IIyHAMH, 9XO, IIBETa TEJ, ONTUYECKHE SIBICHUS B MPHPOJE, OMOIOTHIECKOE
JeWCcTBUE BHUJIUMOIO, YJIbTPA(HUOIETOBOIO M  PEHTIEHOBCKOI'O M3JIy4EHHUI, €CTECTBEHHBIN
pPalMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, PAAHMOAKTUBHOE W3IYYCHHE MPHUPOTHBIX MHHEPAJIOB,
NeWCcTBUE PpAJAMOAKTHBHBIX H3JIYy4eHHH Ha OpraHu3M uelloBeKa), IpU 3TOM HEPEeBOJIUTH
MPAKTUYECKYIO 3a/ad4y B Y4eOHYIO, BBIJICIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKM) (PU3NIECKHUX
SIBJICHHI;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (DPU3MUECKHE SBJICHUS, UCIONB3YSd (U3NUECKHE BEINYHHBEI
(cpenHsisi U MTHOBEHHAs! CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBUYKEHHUH, YCKOPEHUE, TepeMELICHNE,
IyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHMsI, CUJIa YNPYTrOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO
NaJIeHusl, BEC Tejla, WMIYJIbC TeJla, MMIIYJbC CHJIbI, MEXaHHW4eckas padoTa M MOIHOCTb,
MOTEHIMAJbHAsT SHEPTUsl TeJa, MOJHATOrO HaJ TOBEPXHOCTHIO 3€MIIM, MOTEHIMAJbHAs SHEPTHs
C)KaTOW HPY)KUHBI, KHHETUYECKas SHEprus, MOJHas MEeXaHW4ecKas SHeprus, Nepuo] M 4acToTa
KojeOaHui, AJMHA BOJIHBI, IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBE€Ta, IOKa3aTellb
IIPEJIOMIICHUSI CpeJibl), IIPU ONUCAHUU MPABUIIBHO TPAKTOBATh (PU3UYECKUH CMBICI HCIOJIb3yEeMBbIX
BEJIMYMH, O003HAUEHUS W CIUHHIBI (PM3MYECKUX BEIHYUH, HAXOAUTH (HOPMYJIBI, CBS3BIBAIOIINE
JaHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTHh TIpadUKud HM3yYEHHBIX
3aBHCUMOCTEN (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOLECCHI, UCHOJb3Ys 3aKOH COXPAaHEHUS
SHEPIHH, 3aKOH BCEMHUPHOTO TATOTECHUS, MPUHIIUT CYIEPIO3UIIMN CHJI, IIPUHIIATT OTHOCUTEIBHOCTH
I"anunes;, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHMS HMMITYJIbCA, 3aKOHBI OTPAXXKEHUS U MPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUs 3apsIOBOTO M MAacCOBOTO YHUCET MPH SACPHBIX pEaKLUsX, IPU 3TOM
JlaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKECHHE;
OOBSICHATH (PU3NYIECKHE TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalluid TPAKTUKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3
2—3 JIOTUYECKHX IIaroB C OTMOPOi Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, (PU3NICCKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3ajaud (ONMUPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHMIl), UCIIOJIb3Ysl 3aKOHBI U
(dbopMyIIbl, CBA3BIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a yCJIOBUS 3a/1a4M 3alUCHIBATh
KpaTKOe YCIIOBHE, BBIABISTH HEAOCTAIONINE WM HM30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI W
¢dbopmynbl, HEOOXOIMMbIE [UIS pPELICHHs, NPOBOJUTH pacyéTbl M OLEHUBATh PEATUCTHUYHOCTD
MOJTYYSHHOTO 3HAYCHHS (PU3NIECKON BETMIHNHEI,

pacrio3HaBaTh Ipo0IeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (PU3UUYECKUX METO/0B, UCTIOIb3Ys
ONMCAaHUE KCCIEAOBAaHUS, BBIICNIATH IPOBEPSEMOE MPEIIOJIIOKEHNEe, OLEHUBATh MPABUIBHOCTh
Nopsiika MPOBeJICHHs UCCIEeIOBaHNUs, AeTaTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3yNIbTaThl HAOII0AeHUI
Y OTIBITOB;

MIPOBOJIUTH OMBITHI 110 HAOIIONEHUIO (PU3NUECKUX SIBICHUHN MIN (PU3UUYECKUX CBOMCTB TeJ (M3ydyeHue
BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMsS DSHEPIUH, 3aBHCHUMOCTb Iepuoja KojeOaHui
NPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a M JKECTKOCTH MPYKUHBI U HE3aBUCHUMOCTb OT aMILTUTY/IbI
MaJIbIX KOJICOaHUH, MPSIMOJIMHEITHOE pacpoCTpaHEHHE CBETA, Pa3/IoKEHHE Oeoro cBeTa B CHEKT,
M3yueHHE CBOWCTB H300pakeHUS B IUIOCKOM 3epKaje M CBOWCTB M300pakeHHUs IpeaMeTa B
coOuparomeld auH3e, HAOMIOJCHHWE CIUIOMIHBIX W JIMHEWYaThIX  CIEKTPOB  HM3JTYUCHHS):
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO HaboOpa 0O0OpYIOBaHUS, OMHCHIBATH XOJ
OTIBITA ¥ €T0 PE3yNbTaThl, POPMYIUPOBATH BHIBOIBI;



MPOBOJUTH TNPH HEOOXOAMMOCTH CEpUI0 NPSMBIX H3MEPEHH, OIpenelss CpeaHee 3HaueHue
n3MepsieMo BenMYMHBI ((DOKYCHOE pacCTOSHUE COOMpAOIICH JIMH3BI), OOOCHOBBIBATH BBIOOD
criocoba u3MepeHus (M3MepUTeNbHOro Ipudopa);

IIPOBOJIUTh HCCIIEOBAaHME 3aBUCUMOCTEH (U3MYECKMX BEIMYMH C MHCHOJIb30BAHUEM IPSIMbIX
M3MEpEeHUi (3aBUCUMOCTh MYTH OT BPEMEHHU NP PABHOYCKOPEHHOM JIBMKCHHUU 0O€3 HadalabHOM
CKOpOCTH, NEepHoAa KoleOaHUi MaTeMaTH4eCKOTr0 MasTHUKA OT JJUHBI HUTH, 3aBUCUMOCTH yrja
OTPaXEHHsI CBETa OT yIJIa MaJeHus M yria MpeJOMJICHHs OT yIyia MajeHHs): IUIAHUPOBATh
HCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMpPATh YCTAHOBKY, (PMKCHPOBATH pe3yJbTaTbl IOJYYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIWYHMH B BUJAE TAaOIUIl M TpaduKOB, JAeNaTh BBIBOJABI MO pe3yibTaTaM
HCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BEIUYHMH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tela Ipu
PaBHOYCKOPEHHOM  JIBIDKEHUHM, YCKOPEHHE CBOOOJHOrO MaJeHMsl, KECTKOCTb MPYKUHBI,
KOX(QPHUIMEHT TpPEHUS CKOJIbKEHHSA, MEXaHW4yeckas pabdoTa W MOIIHOCTh, YacToTa M IEpHO]
KoJIe0aHUH MaTeMaTU4eCKOro U MPYKUHHOIO MasTHUKOB, ONTHYECKas CUiIa COOMpArOLIel JIMH3BI,
panMoaKTUBHBIA (DOH): TUIAHUPOBATh W3MEPEHHUs, COOMPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBINOJIHATh U3MEPEHUs, CIEAysl MPeJUI0KEHHOM MHCTPYKLUH, BBIYMCISATh 3HAUEHUE BEJIUYMHBI U
aHAJM3UPOBAThH MOJyYCHHBIE PE3YIbTATHI C YIETOM 3aJaHHOH MOTPEITHOCTH U3MEPECHHUI;

co0Jro1aTh MpaBuiIa TEXHUKU O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
pa3nuyaTtb OCHOBHBIC TIPU3HAKM HW3YYEHHBIX (DU3MUYECKUX MOJIENICH: MarepuajgbHas TOYKa,
a0COIOTHO TBEPJOE TENO, TOUEUHBIH MCTOYHHMK CBETA, Jyd, TOHKAas JIMH3a, IUIAHETapHas MOJENb
aToMa, HyKJIOHHasi MOZIeJIb AaTOMHOT'O SApa;

XapaKTepu30BaTh MPUHIMIBI IEHCTBUS U3YUYEHHBIX NIPUOOPOB M TEXHUYECKUX YCTPOUCTB C ONOPOii
Ha MX OMHCaHUs (B TOM YHCIIE: CIUJAOMETP, NATYUKH MTOJIOKEHHS, PACCTOSIHUSA U YCKOPEHUs, PAKeTa,
9X0JIOT, OYKH, NEPUCKOI, (poToanmapar, ONTUYECKHE CBETOBOJbI, CIIEKTPOCKOI, J03UMETp, Kamepa
Bunbcona), ucCmonb3ysi 3HaHUS O CBOMCTBAaX (U3UYECKUX SIBICHUH W HEOOXOIMMbIe (pu3MUecKue
3aKOHOMEPHOCTH;

UCTIOJNB30BAaTh CXEMBl M CXEMaTHYHbIE PHUCYHKHM M3YYCHHBIX TEXHHYECKHX YCTPOWCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOILIECCOB NMPH PEHICHUH y4eOHO-NTPAKTHUYECKUX
3a/1a4, ONTHYECKHE CXEMbl JJIsi MOCTPOCHUS H300paK€HUI B IUIOCKOM 3epKajle W coOuparomen
JIMH3E;

MPUBOANTH TPUMEpHl (HAXOMUTh WH(GOPMAIMIO O MPHMEpax) MPAKTHYECKOTO MCIIOIb30BaHUS
¢u3nUecKux 3HaHUI B MOBCEAHEBHOM KHM3HM I oOecriedeHus 0e30MacHOCTU MpH OOpaleHUH C
npubopaMH ¥ TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHHS 3/I0POBBbsI M COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBE/IEHUS B OKPYKAIOLIEeH cpelie;

OCYIIECTBIISITh TIOMCK HWH(OPMAIUU (PU3UIECKOTO conepkaHusi B VHTEpHETe, CcaMOCTOSATENBHO
¢dbopMynMpys TOUCKOBBIA 3ampoc, HAXOJIUTh IYTH ONpEAeNeHHs JOCTOBEPHOCTH MOJIYYEHHOM
nHpOpMAIUY Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOTHUTEIHHBIX UCTOYHUKOB;

WCIOJIb30BATh MPH BBIMOJHEHUH YUEOHBIX 3aJaHUi HAyYHO-MOMYJISIPHYIO JTUTEpaTypy (HPU3NIECKOro
COZep)KaHUsS, CIPABOYHBIE MaTepUallbl, pecypchl ceTu VHTepHEeT, BiameTh NpHEMaMU
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE IHMCHbMEHHBIE W YCTHBIE COOOIEHUS Ha OCHOBE HHGMOpMalLUU U3
HECKOJIbKUX MCTOYHHKOB (DU3MUECKOro coOJepKaHMsl, MyOJIMYHO TMPEICTaBIATh PE3yIbTaThl
TIPOEKTHON HITM MCCIIEAOBATEILCKOW ACITEIBHOCTH, TIPH STOM TPAMOTHO HCIOJB30BaTh N3yUEHHBIH
MOHATUIHBIN anmapar u3y4yaemoro pasjena (pu3uKu U COMpOBOXK/IATh BHICTYIUIEHUE TIPE3eHTAIUEH C
y4€TOM 0COOEHHOCTEN ayTMTOPUN CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne HaumenoBanue KonnuaecTBo gacos OnexTpoHHbIe (IIU(PPOBHIE)

/1 pa3neiioB U TeM Bcero KOHTpOJ'ILHBIe HpaKTI/IquKI/Ie 06pagoBaTe_]1],HHe
IPOrpaMMbI paboTs padoTEI

Paspea 1.




1.1 ®dun3nKa — Hayka o 2 bu6mmoreka [IOK
npupoae https://m.edso0.ru/7f416194
1.2 | ®usnyeckune 2 bubmuorexa [JOK
BE/INYUHDI https://m.edsoo.ru/7f416194
1.3 EcTecTBEHHOHay4HbI 2 bubnmoreka [JOK

7 meTo4 NO3HAHUA

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

Hroro no pazneny

6

Pasznen 2.HepBOHa‘laJ’leLIe CBE€/ICHHUA 0 CTPOCHUMU BeIIECTBA

2.1 CrtpoeHue BemecTna 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
2.2 | JIBuxeHue u 2 1 bubmuoteka [JOK
B3aMMOJICHCTBHEC https://m.edsoo.ru/7f416194
YACTHI] BEIIECTBA
2.3 | ArperatHbie 2 bubnuotexa [JOK
COCTOSTHHS https://m.edsoo.ru/7f416194
BEIIIECTBA
Utoro no pazneny 5
Pa3nen 3./IBu:xeHne u B3auMojieiicTBUe TeJl
3.1 | MexaHuueckoe 3 bu6mmoreka [IOK
JIBIDKCHUE https://m.edsoo0.ru/7f416194
3.2 WNuepnus, macca, 4 1 bu6mmoreka [IOK
TUIOTHOCTh https://m.edsoo.ru/7f416194
33 Cuna. Bunsr cun 14 2 bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pa3nes 4./1aBnenne TBEPABIX TeJI, AKUAKOCTEH U ra3o
4.1 | JlaBieHue. 3 bubmuoreka [JOK
[Mepenaua naBieHus https://m.edsoo.ru/7f416194
TBEPABIMU TEIAMH,
KHUIOKOCTSIMHU U
razaMu
4.2 | JaBineHue 5 bu6mmoreka [IOK
KHUJIKOCTH https://m.edsoo0.ru/7f416194
4.3 | Atmocdeproe 6 bubnuotexa [JOK
JABJICHHE https://m.edsoo.ru/7f416194
4.4 | JlelicTBUE KUIKOCTH 7 3 bubmuorexa [JOK
U Ta3a Ha https://m.edsoo.ru/7f416194
IIOIPY>KEHHOE B HUX
TEJo
Hroro no pazneny 21
Paszpnen 5.Pabotra 1 MOIIHOCTB. DHEPrus
5.1 | PaboTra 1 MOILIHOCTH 3 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f416194
5.2 | IIpocteie 5 1 bubmuorexa [IOK
MEXaHU3MBI https://m.edso0.ru/7f416194
5.3 | Mexanunueckas 4 1 bubmuorexa [JOK
SHEPrus https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOe BpemA 3
OBIIEE KOJIMYECTBO 68 10
YACOB IIO

ITPOTPAMME
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8 KIIACC

No | HaumenoBaHue pa3ienon KomnuecTBo yacos DnekTpoHHbIC (IU(PPOBHIE)
/Tl | ¥ TEM IPOrPaMMBI Beero | Kontposbhble | [IpakTHueckue o0Opa3oBaTebHbIC
paboThI paboThI
Pa3pen 1.TensioBbie siBJIeHUS
1.1 | Ctpoenue u CBOMCTBa 7 1 bubmuoteka [JOK
BEIECTBA https://m.edsoo.ru/7f4181ce
1.2 | TenoBbIe MPOLIECCHI 21 1 5 bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2.2/iekTpuyeckre U MATHUTHBIE SIBJICHUS
2.1 | DnexkTpuyecKue 3apsbl. 7 1 bubnuorexa [JOK
3apspKeHHBIC Tella U UX https://m.edsoo.ru/7f4181ce
B3alMOJICHCTBHE
2.2 | [locrosauHbIi 20 1 7 bubmuorexa [JOK
AJIEKTPUUYCCKHUI TOK https://m.edsoo.ru/7f4181ce
2.3 | MarauTHbI€ SIBIICHUSA 6 1 15 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
2.4 | DneKTpoMarHuTHas 4 1 bubnnoreka [JOK
WHTYKIHSI https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
Pe3sepBHoe Bpemsa 3
OBILIEE KOJIMYECTBO 68 5 14.5
YACOB I10 ITPOTPAMME
9 KJIACC
Ne | HaumenoBanue KonuuecTBo vyacos DnexTpoHHBIE (ITUPPOBLIE)
/Tl | pa3fenoB U TeM Beero | KoHTpoubHbIe TIpakTuHeckue o0Opa3oBaTenbHbIC
IIPOTrpaMMBbI paboThI paboTsl
Pa3znen 1.Mexanuueckue siBJIeHHS
1.1 | Mexanuueckoe 10 1 1 bu6nuoreka [IOK
JBUKEHHE U https://m.edsoo.ru/7f41a4a6
CIIOCOOBI €T
OITMCAHUS
1.2 | B3aumopelicTBue Tel 20 1 3 bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 | 3aKOHBI COXpaHEHUS 10 3 bubmuoreka LJOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2.Mexannuyeckue K0J1e0aHUSA U BOJHBI
2.1 | Mexannueckue 7 3 bubmuotexa [JOK
KoJIe0aHus https://m.edsoo.ru/7f41a4a6
2.2 | MexaHnueckue 8 1 3 bubnuotexa [JOK
BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3znen 3.2/1eKTpoMarHuTHoOE 10J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHbI

3.1

‘ DNEeKTpOMarHuTHOE ‘

6

2

‘ Bbu6nuoreka [IOK



https://m.edsoo.ru/7f4181ce
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noJje u https://m.edsoo.ru/7f41a4a6
3JICKTPOMArHUTHBIC
BOJIHBI

Hroro mo pazaeny 6

Pa3znen 4.CBeToBble sIBJI€HUS

4.1 | 3akoHBI 6 2 bu6nuoreka [IOK
pacrpoCTpaHCHHS https://m.edsoo.ru/7f41a4a6
cBeTa
JIMH3BI ¥ onTHYECKHE 6 3 bubmuorexa [JOK
pUOOPHI https://m.edsoo.ru/7f41a4a6
Paznoxxenue 6emoro 3 2 bu6nmoreka [IOK
CBETa B CIEKTP https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 15

Pa3nen 5. KeantoBlIe sIBJeHUS

5.1 | Ucnyckanue u 4 1 bubnnorexka HOK
MOTJIOIIEHUE CBETA https://m.edsoo.ru/7f41a4ab
aTOMOM

5.2 | CtpoeHue aTOMHOTO 6 1 bubnuorexa [JOK
saapa https://m.edsoo.ru/7f41a4a6

5.3 | SlnepHble peaknuu 7 1 1 bubnuotexa [HOK

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

Uroro no pazneny 17

Pasnen 6.11oBTOpuTe/1bHO-00001Ha0IIMIT MOAY.Ib

6.1 | IloBTopenue u 9 1 2 bubnnorexa [JOK
00o01IeHne https://m.edso0.ru
coJiep>KaHus Kypca
¢bu3uku 3a 7-9 kiacc

Hroro no pazneny 9

OBIIEE KOJIMYECTBO 102 5 27

YACOBIIO

ITPOTPAMME
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