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IHHOACHUTEJIBHASA 3AIINCKA

[Tporpamma no gu3uke Ha ypoBHE OCHOBHOTI'O 0OIIEro 00pa30BaHMsl COCTABIEHA HA OCHOBE
NOJIOKEHUH M TpeOOBaHM K pe3yabTaraM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON porpaMmel, peacTaBiaeHHBIX B DI'OC 00O, a Takxke ¢ yuétom deaepaabHOi
paboueii mporpammsl Bocriutanus 1 KoHuenmmu npenogaBanus yueOHoro npeamera «Du3nukay.

Copneprkanue porpamMmsl 1o (pU3MKe HAIPABICHO Ha (POPMUPOBAHUE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYAIOIIMXCS U OpPraHU3alMI0 U3ydeHHs (U3UKU Ha JEATEIIbHOCTHOW OCcHOBe. B

porpaMMme 1o (U3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOIO IIpeIMeTa B peau3aluu

tpedoBanuiit ®I'OC OO0 k mIaHupPyEeMBIM JINYHOCTHBIM M METAPEIMETHBIM pe3yJbTaTaM
00y4eHHUs, a TaKKe MEKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX Y4E€OHBIX IIPEIMETOB Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl.

[TporpammMa no ¢u3uke ycTaHaBIMBaeT paclpejereHue ydyeOHOro marepuana mo rojam
oOyyenus (mo KJaccam), NpeyiaraeT NPUMEPHYIO IOCIEIOBATEIbHOCTh H3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COJCPKAHUS U yUETEe BO3PACTHBIX 0COOEHHOCTEH
00yJaromuxcs.

[Tporpamma o ¢u3muke pazpaboTaHa ¢ HENbI0 OKa3aHUS METOAMYECKON MTOMOIIU YUUTEIIO
B CO3aHUH paboveii MPOrpaMMBbI 110 y4eOHOMY MPEAMETY.

dusmka SABIAETCS CUCTEMOOOPA3YIOLIMM JUI €CTECTBEHHOHAYYHBIX YU4EOHBIX IPEIMETOB,
MOCKOJIbKY (PM3MUECKUE 3aKOHBI JIS)KAT B OCHOBE TPOIIECCOB M SIBJICHUH, M3y4aeMbIX XHMHEH,
Ouosiorueit, actrpoHomuell u (uznyeckoi reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTHHY MHpa, TPEIOCTaBIsCT HauOojee sCHbIe OOpa3lbl NMPUMEHEHHS HAyYHOTO METOoJa
MIO3HAHUs, TO €CTh CIIOCO0a MOTyYeHUs JOCTOBEPHBIX 3HAHUM O MUpeE.

OnHa U3 TIaBHBIX 33134 (pu3HyecKkoro oOpa3oBaHMs B CTPYKTYpe OOIIEro oO0pa3oBaHMS
COCTOUT B (DOPMUPOBAHMM €CTECTBEHHOHAyYHOM TIpPaMOTHOCTM M MHTEpeca K HayKe Yy
00yJaromuxcs.

N3yuenne ¢u3uku Ha 0a30BOM YpOBHE TMpEAINoOjaraeT OBJaJeHHE CIEeTYIOLUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

HAy4YHO OOBSACHSATH SIBIICHMUS,

OLIEHHMBATh U IOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHMUS;

MHTEPIIPETUPOBATH IaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA JJIS IIOJyUYEHUS BBIBOJOB.
[enu u3yuenust pU3MKM HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPE/IEICHBI B

Konuenmuu npenoaasanus yyeOHoro npenmera «®dusnka» B 00pa3oBaTeIbHbIX OpraHU3aLUsAX

Poccuiickoit ®enepanuu, peanu3yloIIUX OCHOBHbIE 00111€00pa3oBaTeNibHbIE MPOTrPaMMBbl,

yTBepxkAEHHON pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickonn ®@enepanun

(mportoxon ot 3 nexadps 2019 r. Ne I[TK4zH).

Henn nzyvyenus pU3NKu:
npuoOpeTeHne MHTepeca U CTpeMIICHHs] 00Y4arolMXcsl K HAyYHOMY M3YYEHHUIO MPHUPOJIBL,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEICTABICHUI 0 HAYYHOM METO/E MO3HAHUS U (POPMUPOBAHHE MCCIEI0BATEIHCKOIO
OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSM;

(dbopMHpOBaHKE HAYYHOT'O MUPOBO33PEHHSI KaK Pe3yJibTaTa U3yuyeHHsI OCHOB CTPOCHUS MaTepUU U
(GbyH1aMEHTaJIbHBIX 3aKOHOB (DU3UKH;

(dbopmMHpoBaHUE MPEACTABICHUNA O POiaM (U3UKU Ul PA3BUTHUS JPYTHUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHil;

pa3BUTHE IMPEJICTABICHUIH O BO3MOXHBIX cepax Oymymiei npodeccHoHalIbHOW J1eSTeNTbHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K JaTbHEUIIIEMY 00yUEeHHIO B 9TOM HAINpPaBJICHUH.

JlocTikeHne 3TUX IeJe mporpaMMel Mo (U3MKe Ha YPOBHE OCHOBHOI'O OOIIETro
o0Opa3oBaHMs 00eCIIeYnBaACTCS PEIICHUEM CIISIYIONMNX 3a1aY:
npuoOpeTeHne 3HaHUM O JAUCKPETHOM CTPOCHHMHU BEILECTBA, O MEXaHMYECKHUX, TEIUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



pUOOpeTeHNuEe YMEHUI OMUCKHIBATh U OOBACHATH (U3UUYECKUE SIBJICHUS C MCIOIb30BaHUEM
[IOJIyYCHHBIX 3HAHUM;

OCBOEHHE METOJOB pEIlICHUs MPOCTEHIINX pacuyETHBIX 3a/lad C MCIOJIb30BAaHUEM (PUINYECKUX
MOJIeTIeH, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUH HAOIIO1aTh IPUPOIHBIC SIBJICHHSI U BBITIOJIHATH OIIBITHI, TAOOPAaTOpHBIE pabOTHI
Y KCTIEPUMEHTATBHBIE HCCIICIOBAHUS C HCIIOIH30BAHHEM N3MEPUTEIIBHBIX TPHOOPOB;

ocBoeHHue MTPUEMOB padOTHI ¢ HHPOpMaIUell PU3NIECKOro coAepKaHusl, BKIOYast HHPOPMAIIHIO
0 COBPEMEHHBIX JOCTHKCHHSIX (DU3HMKH, aHATHN3 ¥ KPUTUIECKOE OIICHUBAaHUE WH(POPMAITUH;
3HaKOMCTBO cO cdepamu MpodeccuoHaIbHON eATeIbHOCTH, CBSI3aHHBIMU C (DU3UKOW, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTH)KCHUSX (U3NUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro oOpazoBaHUs
orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezento), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B Henenio).

[Tpennaraemsiii B mporpaMMe 1o Gu3HKe NepedeHb J1a00paTOPHBIX PabOT U OMBITOB HOCUT
pEKOMEHIaTeNbHBIA XapaKTep, YYUTENb JIeJaeT BBHIOOpP MPOBEACHUS JTaOOPATOpPHBIX paboT U
OIIBITOB C YU4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJarOIINXCS, CIIMCKA SKCIIEPUMEHTATLHBIX
3aJlaHu, pearaéMbiX B paMKax OCHOBHOTO TOCYZapCTBEHHOTO 2K3aMeHa M0 (hU3HKeE.

COJEP/KAHUE OBYYEHUA
7 KJIACC

Pa3nen 1. ®u3nka u e€ poJib B NO3HAHUU OKPY:KAIOLEr0 MUPA.

®usuka — Hayka o npupoze. SAsnenus npupoasl. OU3NyYeCKHUe SBICHUA: MEXaHUYECKHE,
TEIUIOBbIE, JJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeMWYMHBL. M3mepenune ¢(usndecknx BenuyuH. DH3NUECKUE TPUOOPEI.
[TorpemHocTs n3MepeHuil. MexxayHapogHas CucTeMa eAuHULL.

Kak ¢usmuka u apyrue ecrecTBEHHbIE HayKM H3ydyaroT Npupony. EcrecTBeHHOHay4YHBIN
METOJ TO3HaHMs: HaOIIOJCHHWE, IOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBUKEHUE THUIOTE3,
SKCIIEPUMEHT [0 TMpPOBEpKEe TUINoTe3, O0ObsICHEHHE HabmogaeMoro sBieHud. OnucaHue
(bU3NYECKUX SIBICHUH C ITOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®usudeckue MnpuOOpHl U MpoLEaypa NPSMbIX U3MEPEHUN aHAJIOTOBBIM U TU(POBBIM
npudopom.
Jlabopamopuwie pabomul u onvimot.
OmnpezeneHue HEeHbI JeeHHs HKaJIbl U3MEPUTEIBHOT0 pubopa.
H3mepenue pacCTOSTHUMN.
N3mepenne 00bEMa )KUIKOCTH U TBEPOTO TEa.
Omnpenenenne pasmMepoB MaJIbIX TEI.
W3mepenne Ttemmneparypbl IpU IOMOIIM JKHJIKOCTHOIO TEpMOMETpa M JaT4MKa
TEMIIEpaTyphl.
6. IIpoBeneHue nccnenoBaHus IO MPOBEPKE TMITOTE3bI: JAIBHOCTh IOJIETA IAPHKA,
MYIIEHHOTO FTOPU30HTAIBHO, TEM OO0JIbIIIe, YeM OOJIbIIe BHICOTA MTyCKa.

Paznen 2. [lepBoHayaibHbIe CBeIEHHSI O CTPOEHHUH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mmepbl. ONBITHL, J10Ka3bIBAIOIINE
JMCKPETHOE CTPOEHUE BEIECTBA.

JIBumxenune uactuy BeniecTBa. CBsI3b CKOPOCTHM JBHMKEHHMS YacTHIl C TEMIIEPaTypOH.
bpoyHoBckoe nBwxenue, mauddysus. BzaummonelcTBHe YacTHIl BEIIECTBA: NPUTSHKCHUE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMSL ~ BEIIECTBA: CTPOEHHUE TIa30B, JKUAKOCTEH W TBEPHABIX
(xpucTauIMuecKux) Tel. B3auMocBs3b MeXAy CBONMCTBAMU BEILECTB B Pa3HBIX arperaTHbIX
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COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH arperaTHhIX COCTOSIHUIM
BOJIBL.
Hemoncmpayuu.
1. HabGmronenne 6pOyHOBCKOTO JBHYKEHUS.
2. HaGmonenue nuddys3un.
3. HabGmonenwue sBiICHUA, OOBSICHSIOMIUXCS MPUTSHKEHUEM WU OTTATKUBAHUEM YaCTHI
BEILECTBA.
Jlabopamopuvie pabomel u onvimot.
1. OueHka quamMeTpa aroMa METOAOM PSIIOB (C UCIoNIb30BaHueM Gotorpaduii).
2. OmnbIThl IO HAOJIIOIEHUIO TEIJIOBOTO PACIIMPEHHUSI Fa30B.
3. OnbIThI 110 OOHAPYKEHUIO ICUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /I[Bu:keHHe U B3aUMOAelCTBHE TeJl.

Mexanudeckoe ABuxkeHUE. PaBHOMepHOE M HepaBHOMEpHOe JBHKeHHE. CKOpOCTb.
CpenHsis CKOpOCTb IPYU HEPABHOMEPHOM JBUKEHUU. PacuéT myTu u BpeMEHU JBUKEHUS.

SlBnenve wHepuuu. 3aKOH WHEpHUHU. B3aummonelcTBHEe Tell Kak MPUYMHA H3MEHEHUS
CKOpPOCTHU JBHWKEHHUs Tel. Macca kak Mepa uHepTHocTH Tena. I[lnotHocts BemiectBa. CBs3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYN B €AMHUIE 00BEMA BEIIECTRA.

Cuna xak xapakTepucTHka B3aumopeWctBus ten. Cuna ymnpyrocth U 3akoH ['yka.
N3mepenne cuiibl ¢ MOMOIIBIO0 AMHAMOMETpPA. SIBJIeHNE TATOTEeHU U cuJjia TshkecTu. Cua TSKECTH
Ha pyrux ianerax. Bec tena. HeBecomocts. CiioskeHHE CUJl, HAPABIIEHHBIX 110 OJJHOM MPSMOM.
PaBnonelictByromas cui. Cuia Tperus. TpeHue CKOJbKEHUs U TpeHue nmokos. Tpenue B mpupoe
U TEXHUKE.

Hemoncmpayuu.
Habmroienne MexaHu4ecKoro JBUKECHHUS Tea.
N3mepenne CKopoCTH NPSIMOIMHENHOTO ABUKEHUSI.
Habumtonenue siBieHNs] UHEPIIUH.
Habmtoienne u3mMeHeHus: CKOPOCTH TPU B3aUMOACHCTBUH TE.
CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TeJl.
CroxxeHue cuil, HapaBJIEHHBIX MO0 OAHOU MPSAMOIA.
Jlabopamopnusie pabomul u onvimol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBWIKEHHUs (IIApHKa B YKUIKOCTH, MOJCIU
AIIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmnpezneneHue cpeHEe CKOPOCTU CKOJIbKEHUSI OpycKa WM IIapuKa M0 HaKJIOHHON
MJIOCKOCTH.
3. Omnpenenenue MIOTHOCTH TBEPAOIO TeA.
4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHUs! (AeopMaliii) mpy>KHHBI OT
MIPUIIOKEHHOM CHJIBI.
5. OnbIThl, J1EMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHUSI CKOJBXKEHHUS OT Beca Tena u
XapakTepa COMPUKACAIOIIUXCSA MOBEPXHOCTEM.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, JKHAKOCTEH U ra3oB.

Hasnenue. CiocoObl YMEHBIIICHUS ¥ YBEJIMUEHUS J1aBlieHus. JlaBieHue raza. 3aBUCUMOCTb
JaBJICHUS Ta3a OT 00bEMa, TeMrieparypsl. [lepenaua naBiaeHust TBEPABIMHU TEIAMH, KUIKOCTIMU U
razamu. 3akoH Ilackang. IlHeBMarmueckne MaIIMHBEL. 3aBUCHUMOCTH JABJICHUS KUIKOCTH OT
ryounbl.  [mapocratudeckuii  mapagokc. CooOmiaroruecss cocyabl. [ mapaBiaudeckue
MEXaHU3MBI.

AtMocdepa 3emmu u atmochepHoe naBieHue. [IpUYHHBI CYIIECTBOBAHUS BO3IYIIHOM
ob6onoukn 3emmu. OmbiT Toppuyennu. M3mepenune arMochepHOTO MaBICHUS. 3aBUCHUMOCTH
aTMoc(epHOro JaBlIeHHWs OT BBICOTHI HaJl YpoBHeM Mops. [lpubopsl ans wu3MepeHus
aTMOC(EepHOTO JTaBJICHHUS.

JleiicTBHE JKUIKOCTH M Ta3a HA MOTPYKEHHOE B HUX Telo. BriTankuBaromias (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.
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1.

Hemoncmpayuu.
3aBUCHUMOCTB JABJICHUS T'a3a OT TEMIIEPATYPHI.
[lepenaya gaBiaeHUs KUAKOCTBIO U Ia30M.
CooOmaromumecs COCy/Ibl.
I'mapaBanyeckuit mpecc.
[TposiBnenue neicTBUST aTMOC(HEPHOTO AABJICHUS.
3aBUCHUMOCTh BBITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOW YaCTH Tella U IJIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITAJIKHUBAIOLIEH CUIIbI BECY BBITECHEHHOM KUJKOCTH.
VYcnoBue ru1aBanus TeI: IUIABAHKUE WIIN MIOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOIIEHHUS
IJIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopusie pabomul u onvimot.
HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00b&Ma MOTPYKEHHOW B KHUJIKOCTb
YacTH TeJa.
Omnpenenenne BoITAIKUBAIOLIEH CUITbI, JEHCTBYIOIIEH Ha TEJI0, TOTPYKEHHOE B AKHUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUJIbI, IEUCTBYIOIIEH HA TEJIO B KUJIKOCTH,
OT Macchl Tena.
OnbIThl, JEMOHCTPHUPYIOLINE 3aBUCHMOCTh BBITAJKHUBAIOLIEH CHUJIbL, JEHUCTBYIOLIECH Ha
TEJNO B JKUJIKOCTH, OT 00BbEMA MOTrpYKEHHOM B KMJKOCTh YAaCTH Teja U OT IUIOTHOCTU
JKUJKOCTH.
KoHncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHUE JIOJKM U OINpejesieHue eé
rPy30M0AbEMHOCTH.

Pa3zgen 5. Pa6ora 1 MOIIHOCTH. DHEpPrus.

Mexanudeckasi pabota. MOITHOCTb.

[TpocThie MexaHU3MBI: pbluar, 010K, HaKJIOHHAas! TIOCKOCTb. [IpaBuio paBHOBecHs pplyara.

[Ipumenenue mpaBuia paBHOBecUs pblyara K ONOKy. «3omotoe mpaBuiio» Mexanuku. KIIJ
MPOCTHIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

MexaHudeckas OHEPIuUs. Kunernueckas u MOTCHIMAJIbHAs SHCPIUsl. HpeBpameHHe OJJHOI'O

BHJIa MEXaHUYECKOW SHEPrUH B IPYrol. 3aKOH COXpPaHEHUs SHEPTUU B MEXaHUKE.

1.

Hemoncmpayuu.
[Ipumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnusie pabomsl u onvinol.

1. OmpeneneHnve pabOThl CUJIbI TPEHUS TPU PABHOMEPHOM JBI)KEHHUM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.
2. Hccnenosanue yCiOBHI paBHOBECHS phlyara.
3. Usmepenune KII/] HakIOHHON MIOCKOCTH.
4. H3ydeHne 3aKOHA COXPAHEHMSI MEXAHUYECKOW SHEPTHH.
8 KIIACC

Pa3gen 6. TensioBbIe siBJIEHMS.
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KMHETHIECKON TEOPUHU CTpOEHHUS BemecTBa. Macca u

pa3Mepbl aTOMOB U MOJIeKYJ. ONbIThI, MOATBEPK/IAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISPHO-
KUHETUYECKON TEOPHH.

Mogenu TBéleOFO, KHUIKOTO 1 ra3006pa3Hor0 COCTOSIHUM BEIIIECTBA. KpI/ICTaJ'IJ'II/I‘-ICCKI/IC )51

amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, JKUJIKOCTEH W TBEP/IBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUUECKOW Teopun. CMauuMBaHWe W KalWUISIpHbIE sBIEHUs. TernoBoe
pacIIUpEeHHE U CHKATHUE.

TeMHepaTypa. CBs3b TCMIICPATYpPpbl CO CKOPOCTBIO TCIUIOBOI'O JBWKCHUSA YACTHII.

Buytpennsis sneprusi. CriocoObl H3MEHEHUs BHYTPEHHEH SHepruu: TEIUIonepeadya i COBepIIeHHe
paboTel. Busl Teruionepenadn: TEIIONPOBOAHOCTh, KOHBEKITHS, U3JIyUYeHUE.



KommuectBOo TemsmoThel. YIenbHas TEIUIOEMKOCTHb BeENIECTBA. 1emIO0O0OMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO OanaHca. [lnaBreHue W OTBEpAEBaHUE KPHUCTATUIMYECKUX
BeUIeCTB. YjenpHas Temiora IuiaBineHus. [lapooOpazoBanune u kKouaeHcauus. Mcmapenwue.
Kunenne. YnenpHas Teruiota mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUICHHUS OT
aTMoc(hepHOro JaBICHHUS.

Bnaxuocts Bo3ayxa.

OHeprus TOIUIMBA. Y IebHAas TEIIOTa CrOPaHUsl.

[Tpunuunsr paGotsl TemnoBbix aurarenei KIIJ[ TemsoBoro asurarens. Temsossie
JIBUTATENH U 3aIUTa OKPY>KAKOLIEH CpeJibl.

3aKOH COXpaHEHMsI U IPEBPAILEHUs SHEPTUU B TEIUIOBBIX IIpoOLIEccax.

Hemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JIBHIKCHHUSI.
Habmonenue nuddysun.
Habmtoienue siBieHni cMaunBaHus U KAWL PHBIX SBICHUM.
Hab6mronenue TenioBoro paciimpeHust Tedl.
V3MmeHeHune 1aBieHus ra3a Mpu M3MEHEHUH 00bEMa U HarpeBaHUM MU OXJIAXKICHUU.
[IpaBuna uamepeHus: TeMIepaTyphl.
Bunbl Terionepenayn.
OxaxkJIeHue Tpu COBEPIIEHUU PabOTHI.
Harpesanue npu coBepiiennn paboThl BHEIIHUMHU CHIIAMHU.
10 CpaBHeHHE TETUTOEMKOCTEH Pa3TMYHBIX BEIICCTB.
11. HaOroneHue KUmneHus.
12. HaGnroieHre TIOCTOSTHCTBA TEMIIEPATYPHI MPH TUIABICHHH.
13. Moaenu TEIUIOBBIX ABUTaTEIEH.
Jlabopamopnuvie pabomsl u onvinol.
OMBITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJIEKYJISIPHOTO TMPUTSHKEHUS.
OnBbITHI 10 BRIPAIIMBAHUIO KPUCTAJJIOB ITOBAPEHHON COJIM WJIK caxapa.
OnbITHI 10 HAOIOJCHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPABIX TET.
Ornpezenenne qaBiaeHUs BO3/lyXa B Oa/sIOHE IIMPHUIIA.
OMnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBIICHUS BO3IyXa OT €ro 00bEMa U
HarpeBaHUs WM OXJIAKICHUS.
6. IlpoBepka THMOTE3bl JWHEHHOW 3aBUCMMOCTH JUIMHBI CTONOHWKA JKUIKOCTH B
TEPMOMETPUUECKOU TPYOKE OT TeMIlepaTyphl.
7. HaOnroneHue n3MeHeHUs BHYTPEHHEH YHEPTUH Teja B pe3ysibTaTe Teronepeaadn u
paboThl BHEUTHUX CHIL.
8. HccnenoBaHue siBJICHHS TEIIIOOOMEHA MIPU CMEIIMBAHUH XOJIOJHOU U TOPSYEH BOJIBI.
9. OrmpenaeneHne KOJIMYECTBA TETUIOTHI, MOJTYYEHHOTO BOJION TIPH TETUIOOOMEHE C HarpeThIM
METAJUIMYECKUM IIUIUHAPOM.
10. OnpeneneHue yieabHON TEMIOEMKOCTH BEILIECTBA.
11. WccnenoBanue mpoiiecca UCIapeHus..
12. OmnpeneneHre OTHOCUTEIIBHOM BIaXKHOCTH BO3/TyXa.
13. OnpeneneHue yeabHON TEIIOTHI IIaBICHUS JIb/Ia.

Pa3nes 7. JinekTpuyecKue U MATHUTHBIE SIBJICHUSI.

DnekTpusarus Ten. [[Ba pona anekTpudeckux 3apsiaoB. BzanMoaeiicTBre 3apsskeHHBIX TEll.
3akon KyrnoHa (3aBUCUMOCTH CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEIMYUHBI 3apsI0B U
PACCTOSTHUS MEXKTy TeJIaMu).

OnekTpuueckoe mnose. HanpsxEHHoCTh anekTpuueckoro nois. [lpunuun cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsioB. DJIEMEHTApHBIM aekTpudeckuil 3apsana. CrpoeHue
atoma. [IpoBOTHMKY M JUAIIEKTPUKHU. 3aKOH COXPAHEHMS SJIEKTPUUECKOTO 3apsiia.
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DJIEKTPUYECKUN TOK. YCJOBHUSL CYIIECTBOBAHUS JJIEKTPUUECKOTO ToKa. McTrouHuku
MOCTOSIHHOTO TOKa. JIeMCTBUSI AJIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKHUM TOK B )KUJIKOCTAX U ra3ax.

Onektpuueckass 1enb. Cuwia Toka. DiekTpuyeckoe HamnpsbkeHue. ConpoTuBIICHUE
MIPOBOJIHMKA. YJEIbHOE CONpPOTUBIIEHHE BemiecTBa. 3akoH Oma Ui ydyacTka Lenw.
[TocnenoBarenbHOE U NapalieIbHOE COEIUHEHUE IIPOBOIHUKOB.

PaboTa 1 MOIIHOCTH AEKTpHYecKoro Toka. 3akoH J[xoynsa—JIeHa. DnekTpuyeckue 1enu u
NOTPeOUTENH IEKTPHUUECKOM SHeprun B ObITy. KopoTKoe 3aMmbIkaHue.

[locTostHHBIE MarHuThl. B3aumonelicTBHEe NOCTOSHHBIX MAarHUTOB. MAarHuTHOE MOJe€.
MarunuTtHOoe noJjie 3eMJId U €ro 3Ha4eHHe AJis1 Ku3HU Ha 3emiie. OnbiT Dpcerena. MaruutHoe mose
3JEKTPUYECKOTO TOKa. [I[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. /[eficTBUE MarHUTHOTO MOJIs
Ha T[POBOJHUK C TOKOM. OJEKTPOABUIATEIb IIOCTOSHHOIO TOKa. lcrosnb3oBaHue
3JIEKTPOJIBUTaTEIEH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneiter  ®apanes. SIBaenwe  snekTpomMarHuTHOM  umHAykuuu. IlpaBuiio  Jlenna.
Onekrporenepatop. CrocoObl TMONYyYEHHUs JIEKTPUUYECKON HSHEPruu. ODIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJneKTpu3anus Tedi.
JIBa posia 3JIEeKTPUUECKUX 3apsA0B U B3aUMOJAECHCTBUE 3apSKEHHBIX TEl.
VYeTpoicTBO U IeHCTBHE 3IEKTPOCKOTA.
DIIeKTpOCTaTUYECKAsE UHYKIUSI.
3aKOH COXpaHEHMUsI ANEKTPUUECKUX 3aPSIOB.
[IpoBOIHUKY U TUAIEKTPUKH.
MonenupoBaHue CUIOBBIX JIMHUI 3JEKTPUYECKOTO MOJISL.
W cToYHMKY TOCTOSIHHOTO TOKA.
JIeficTBHS 2JIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUM TOK B KUIKOCTH.
. 'a30BbIl pa3psa.
. I3mMepeHune CUitbl TOKa aMIepMeTPOM.
. I3MepeHnune 351eKTprUueCcKOro Hanps>KeHUsI BOIBTMETPOM.
. Peocrar n Mara3uH cOnpOTHBIICHUH.
. B3aumoselicTBiE MOCTOSSHHBIX MArHUTOB.
. MogenupoBaHyue HEBO3MOKHOCTH pa3zesIeHUs IOJII0COB MarHUTA.
. MonenupoBaHie MArHUTHBIX MOJIE€H MOCTOSTHHBIX MarHUTOB.
. OmwiT Dpcrena.
. MarautHoe nosie Toka. JIeKTPOMarHmr.
. JleficTBHE MarHUTHOTO MOJI HA MPOBOJIHUK C TOKOM.
. DJEKTPOABUTATEINb TOCTOSTHHOTO TOKA.
. UccnenoBanue siBIeHUsI SJIEKTPOMArHUTHOW WHYKITHH.
. OnbiTel @apanes.
. 3aBUCUMOCTb HAMpPAaBJICHUS] MHAYKIIMOHHOTO TOKAa OT YCJIOBUW €r0 BO3HUKHOBEHHS.
25. DIeKTpOoreHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopmnwvie padbomot u onvimel.
OMBITHI 110 HAOJIOICHUIO SJIEKTPU3AIUH TEJl MHAYKIIMEH U PYU COMPUKOCHOBEHHH.
HccnenoBanue 1ecTBUS 3JIEKTPUUECKOTO MOJS HA MPOBOJAHUKHU U IUAJIEKTPUKH.
Co6opka u mpoBepka padOTHI MIEKTPUIECCKON IETH MMOCTOSTHHOTO TOKA.
W3mepenne u peryampoBaHue CHIIbI TOKa.
N3mepenune U perynupoBaHnie HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Y€pe3 Pe3UCTOp, OT CONPOTUBICHUS
pe3ucTopa 1 HapsKEHUs Ha PEe3UCTOPE.
7. OneITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTUBIICHUS IPOBOJIHHUKA
OT €r0 JJIMHBI, IJIOIIA/IA MTONIEPEUHOr0 CEYSHUS U MaTepHala.
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8. IIpoBepka mpaBwuiia CIOXKECHHS HANPSHYKEHUH IIPU MOCIEI0BATEIBHOM COCIUHEHUM JBYX
PE3UCTOPOB.

9. Ilposepka npasuia I CUJIBI TOKA IIPYU NApAJUIEIILHOM COEIMHEHNUN PE3UCTOPOB.

10. OnpezneneHue paboOThI HIEKTPUYECKOTI0 TOKA, UIYIIEr0 Yepe3 pe3ucTop.

11. OnpeneneHue MOIHOCTH 2JIEKTPUUECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepe3 JaMIIOUKy, OT HANPSKEHUs Ha
HEl.

13. Onpenenenue KIIJ| narpeBatens.

14. WccnenoBanue MarHUTHOIO B3aUMOZCUCTBHSI TOCTOSIHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO IOJIS TOCTOSITHHBIX MAarHUTOB MIPU UX 0OBEAMHEHUH U PA3/ICICHUH.

16. MccnenoBanue NeHCTBUS JIEKTPUUIECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJEMCTBHS KATYILIKH C TOKOM U
MarHurTa OoT CUJIbl TOKA U HalPaBJICHUS TOKA B KATYILKE.

18. M3ydenue nelcTBUs MarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U n3ydeHue paboThl 3JI€KTPOIBUTATEIS.

20. M3mepenne KIIJI anekTpoABUTaTeIbHON YCTAaHOBKHU.

21. OnbITHl 110 MCCIEAOBAHUIO SIBICHUS JJIEKTPOMAarHUTHOM MHAYKLUHU: HCCIIEJOBAHHE
W3MEHEHUH 3HAYEHUs U HAIIPaBJICHUS MHIYKIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJIeHUS.

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JIBW)KEHMs. PaBHOMepHoe mnpsMoiuHEHHoe ABWxkeHue. HepaBHOMepHOE
npsiMoJiuHeiHoe ABMkeHue. CpeiHsii M MIHOBEHHasi CKOpPOCTb Teja MpU HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoJinHEHOE JiBrkeHne. CBoOoaHOE nageHue. OMbIThI
lanunes.

PaBHOoMepHOE ABMkeHHE TIO OKpykHOCTU. [lepmon m wactora oOpameHus. JIuneitHas u
yrioBas CKOpOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHUE.

IlepBbiit 3akoH HprotoHa. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. IlpuHimn
CYNEPIIO3ULINH CUIL

Cuina ynpyroctu. 3akoH ['yka. Cuma TpeHHs: cujia TPEeHHS CKOJIbKEHUsI, CUJIa TPEHUS MTOKOS,
JpYTH€ BUbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOJHOTO IMajeHHUS.
JBmxenue mianeT Bokpyr Connua. [lepBast kocMuueckas ckopocts. HeBecoMOCTb U EpErpy3KH.

PaBHOBecue marepuanbHOIl TOUKU. AOCONIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIIEHHON OChIO BpaueHus. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynsc Tena. 3menenne umnyinbsca. Mmnynbe cunbl. 3aKOH COXpaHEHHUS MMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckasi pabota U MourHocTh. Pabota cun TskecTH, ynpyroctd, TpeHus. Cs3b
sHeprun U paboTsl. IloTeHuManbHas SHEPrUst Tena, MOAHATOTO HaJ IMOBEPXHOCTHIO 3EMIIH.
[TorennmanpeHas 3Heprus cxaroi npyxuHsl. Kunernueckas sHeprus. TeopemMa 0 KWUHETHYECKOM
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. HabmroneHne MeXaHUYecKOro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA.
2. CpaBHeHMeE IyTeH U TPACKTOPHI ABUKEHUS OJJTHOTO U TOTO K€ TeJIa OTHOCUTENIBHO Pa3HbIX
TEJI OTCYETA.
3. HM3mepeHne CKOPOCTH M YCKOPEHUS IPSIMOJIMHEMHOTO JIBUKECHHUSL.
HccenenoBanue Npu3HaKOB PABHOYCKOPEHHOI'O JBUKEHUS.
5. HaOmroneHue qBUKEHHs Tea MO OKPYKHOCTH.
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6. HaOmromenne mexaHWYecKUX SIBJICHHM, MPOUCXOASIIUX B cucTeMe oTcuéra «Temexka»
npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUU OTHOCHUTEIHHO KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MACChI TEJIA U AEHCTBYIOLIEH HA HETO CUJIBI.

8. HaOmroneHnue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU Tell.

9. M3meHeHue Beca Tela NP YCKOPEHHOM JBUKEHUU.

10. Ilepenauya umiyibca py B3aMMOIEHCTBUU TEIL.

11. TIpeoOpa3oBaHus SHEPTUU NIPU B3aUMOICUCTBUU TEII.

12. CoxpaHeHHE UMITYJIbCA IPU HEYTIPYTOM B3aUMO/ICHCTBUU.

13. CoxpaHeHHE UMITYJIbCca TPU a0COTIOTHO YIPYTrOM B3aUMO/ICHCTBUU.

14. HaGnroneHue peakTUBHOTO JBH)KCHUSI.

15. CoxpaHeHHE MEXaHUYEeCKOW IHEPTUH MTPH CBOOOTHOM MaICHUU.

16. CoxpaHeHHe MEXaHUYECKON PHEPTUHU MIPH IBMXKCHHUH TeJla TOJT ACHCTBUEM MIPY>KUHBI.

Jlabopamopuwvie padbomot u onvimel.

1. KoHcTpynpoBaHue TpakTa Al pa3roHa U JajJbHEHIIEro paBHOMEPHOT'O IBU)KEHHUS ILIapUKa
WJTU TEJICKKH.

2. OmpeneneHue cpeaHed CKOPOCTU CKOJBXEHHUS Opycka WIM JBIJKEHHUS IIapuka o
HaKJIOHHOM MJIOCKOCTH.

3. OmpeneneHne YCKOPEHHs] Tejda IPU PABHOYCKOPEHHOM JBUKEHHUU IO HAKIOHHOU
MJIOCKOCTH.

4. WccrnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBIKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka rumoTes3sl: €ciau MNPy PABHOYCKOPEHHOM JBHMKEHUH 0€3 HayallbHON CKOPOCTH

MYTH OTHOCSITCSl KaK Psifi HEYETHBIX YHCEJI, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU

OJIMHAKOBBI.

HccnegoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUSI OT CUIIbI HOPMAIBHOTO JJABJICHUSI.

Onpenenenne KO3PPUIUEHTA TPEHUSI CKOTbKEHUS.

Onpenenenne )XECTKOCTH MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBIDKCHHUU Tela IO

TOPU30HTAILHON TTOBEPXHOCTH.
10. OmpeneneHue pabOThI CUJIBI YIIPYTOCTH MPH MOABbEME IPy3a C UCTIOIb30BAHUEM

HETMOABUKHOTO H TMOJIBUYKHOTO OJIOKOB.
11. V3ydeHue 3aKkOHA COXPAaHEHUSI SHEPTUH.
Pa3znen 9. Mexann4yeckue KoJa1e0aHUsI M BOJIHBI.
Koneb6arenbnoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: IMEPUOJ, 4YacToTa,
aMIMTyaa. MareMatuueckuil W NpYyKUHHBIA MasTHUKMU. lIpeBpaiieHue sHepruum mnpu
K0J1€0aTeIbHOM ABUKEHUH.
3aryxaromue Konebanus. BoinyxkaeHHble Konebanus. Pesonanc. MexaHndeckue BOJIHBIL.
CgoiicTBa MexaHnueckux BOJH. [IpomoiapHbIe U MonepeyHbie BOJTHBL. J[JIMHA BOJTHBI U CKOPOCTh
e€ pacrpocTpaHeHusi. MexaHuuecKHe BOJHbI B TBEPIOM Tele, CEHCMUUECKUE BOJIHBI.
3ByK. ['poMKOCTH 3ByKa u BeIcOTa TOHA. OTpakeHue 3ByKka. H(Dpa3ByK U yabTpa3ByK.
Hemoncmpayuu.
Hab6mronenue konebanmii TeJ Mo ASMCTBUEM CUITBI TSKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U HA TIPYXKHUHE.
HabGnronenne BEIHYKIEHHBIX KOJICOaHUH 1 pe30HaHCa.
PacrnipocTpanenue mpooabHBIX U MOTIEPEYHBIX BOJTH (HA MOJIEIN).
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI pe30HaHC.

Jlabopamopmnwvie padbomot u onvime.

1. OrmpeneneHue YacTOTHI U MIepro/ia KoIeOaH! MaTeMaTHIeCKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U IEpUOAA KOJIeOaHUH MPY>KUHHOTO MAasTHHUKA.

3. HccnenoBaHue 3aBUCMMOCTH TIEpHO/1a KOJIeOaHH ITOJIBEIEHHOT'O K HUTU IPy3a OT JAJTUHBI

HUTH.
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HccnenoBanue 3aBUCUMOCTH Teproia KOJeOaHUH MPY>KUHHOTO MasiTHUKA OT MacChl

rpysa.
[IpoBepka HE3aBUCHMOCTH TEepHOJIa KOIeOaHuil rpy3a, MOJBEIICHHOTO K HUTH, OT MacChl

rpysa.
OnbITHL, IEMOHCTPUPYIOUINE 3aBUCUMOCTh TMEpHOa KOJIeOaHW MPYKUHHOTO MasiTHUKA
OT Macchl I'py3a U KECTKOCTH MPY>KUHBI.
N3mepenue yckopeHus CBOOOIHOTO MaICHHSL.
Paaneﬂ 10. DyiekTpOMarHuTHOE 10JIe H 3JIEKTPOMAarHMTHbIE BOJIHBI.
DNEKTPOMarHUTHOE TMO0J€. DJNEKTPOMAarHuTHble BOJIHBIL. (CBONHCTBA 3JEKTPOMAarHUTHBIX

ponH. IlIkana SJICKTPOMArdMTHBIX BOJIH. Hcnons3oBanne QJICKTPOMArouTHBIX BOJIH IJIA COTOBOM
CBs3U.

1.
2.

1.

DnekTpoMarHuTHas nmpupoaa ceera. CKopocTh cBeTa. BoHOBBIE CBOWICTBA CBETA.
Hemoncmpayuu.

CBoOICTBA 3JIEKTPOMArHUTHBIX BOJIH.

BouiHOBBIE CBOIICTBA CBETA.
Jlabopamopnuvie padbomot u onvimul.

W3ydeHue CBOMCTB IEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOUIILHOTO TenedoHa.
Pa3znen 11. CBeToBbIe SIBJIEHHS.
JlyuyeBas Mmozens cBeta. Mcrounuku cBeta. [IpsmonuHeiiHOe pacmpocTpaHEHHE CBETa.

3aTMeHus COJ'IHI_Ia n .HYHLI. OTpa)I(eHI/Ie cBeTa. I1imockoe 3C€pKaJo. 3aKoH OTPaXCHUA CBCTA.

[penomienue cBeta. 3aKoH mpejomiicHus cBera. [loHOe BHYTpEHHEE OTpaKCHUE CBETA.

Hcnonbp3oBaHue moJHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBETOBOAAX.

JIunza. Xopx nydelr B nuH3e. OnTuueckas cucrema (oroamnmnapaTa, MUKpOCKONa U

Teleckomna. I'ma3 kak onTuyeckasi CucTema. BJ'II/ISOPYKOCTB H JaJIbHO30PKOCTh.

Paznoxenue 6enoro csera B criekTp. OnbiTel HbtoTOHA. Ci10%KEHUE CIIEKTPAIbHbBIX 1IBETOB.

ZII/ICHepCI/IH CBCTaA.
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Hemoncmpayuu.
[IpsiMonuHeitHOEe pacpoCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tomyyenue n300pakeHuid B TIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue crera.
OnTu4eckuii CBETOBOI.
Xon tyuyeil B coOuparomiei JnH3e.
XoJ1 Ty4der B pacCerBAIOIIEH JIMH3E.
[Tomryuenue n300paskeHUH C TOMOIIBIO JIMH3.
[Tpunnun aeicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10 Mogens riasa.
11. PaznoxeHue 0emoro cBeTa B CIEKTP.
12. Tlomy4enue 6emoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX 1[BETOB.

1.
2.

w

N o ok

Jlabopamopnwvie padbomot u onvimel.
WccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4a OT yriia MaJeHHs.
N3yuenne xapakTepucTUK N300paKeHUS MPeMETa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHUMOCTH yTiia MPEJOMIIEHHMS] CBETOBOIO Jiydya OT YIJIa MaJeHUus Ha
IPaHULIE «BO3LYX—CTEKIION.
[Toryuenue n300paskeHUH C MOMOIIBI0 COOMPAOIIEH JIMH3HI.
Onpenenenne HOKYCHOTO PaCCTOSTHUS M ONITUYECKON CHITBI COOMPAIOIIEH JTMH3HI.
OMBITHI 1O Pa3I0KEHUIO OEIIOTO CBETA B CIIEKTP.
ONBITEI IO BOCIPHUATHIO IIBETA MPEAMETOB MPH MX HAOIIOJCHUH Yepe3 1BETOBHIC
(GUIBTPBI.

Pa3nen 12. KBaHTOBbBIE SIBJICHUSI.

Oneiter Pe3epdopna u turanerapuas mozenb aromMa. Monens atoma bopa. Ucnyckanne u

TIOrJIOIICHUE CBETA AaTOMOM. KBanTel. JInneiuarsie CIICKTPBI.
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PamnoaktuBHOCTh. Aunbda, Oera- m ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas ™ogzens aromHoro sapa. M3oromsl. PannoaktuBHble mpeBpamenus. Ilepuop
roJiypacnajaa aTOMHBIX sIIep.

SnepHble peakuuy. 3aKOHbBI COXPAHEHHUS 3apsiI0OBOIO U MAaCCOBOT'0 YMCENl. DHEPIus CBSA3HU
aTOMHBIX si7iep. CBs3b Macchl M 3HEpruu. Peakiiuu cuHTes3a u aeneHus aaep. MIcTouHuky sHepruu
ConHua u 3BE31.

Snepnas sHepreTuka. JleficTBUS palMOAKTUBHBIX U3JyY€HUU HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
CHexTpbl U3JIy4eHHS U MOTJIONICHUSI.
CrexTpsl pa3au4HbIX Ta30B.
CnekTp Bojopoa.
Hab6mronenue TpexoB B kamepe Buiibcona.
Pabora cuérunka HOHU3UPYIOLIUX U3ITy4YEHUH.
Perucrpanus nznydeHus NpupoIHbIX MUHEPAIOB U IPOTYKTOB.
Jlabopamopnwvie padbomot u onvimeul.
1. HabnroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUS.
2. HccnenoBanue TPEeKOB: U3MEPEHHUE PHEPTUU YACTHUIIBI 110 TOPMO3HOMY MyTH (110
doTorpadusm).
3. HW3mepenue paanoakTUBHOTO (hoHa.

IHoBTOpPUTEIHbHO-0000 1AM MOYJIb.

[ToBTOpHUTENHEHO-0000IIAIOINN MOTYIh IPEHA3HAYEH I CUCTEMATH3AIUN 1 000011IeHs
MIPEAMETHOTO COJIEPKAHUS U OTbITA AEATEILHOCTH, MPUOOPETEHHOTO MPU U3YYSHUHU BCETO Kypca
(bu3MKK, a TakkKe Ui MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY JK3aMeHY MO (U3UKe IS
00yJaromuxcsi, BRIOPABIIUX ITOT YUCOHBIN MIPEIMET.

[Ipu n3ydeHnH JTaHHOTO MOAYJIS PEATTU3YIOTCS U CUCTEMATU3UPYIOTCSL BUJIBI 1€ TEIIbHOCTH,
Ha OCHOBE KOTOPBIX OOECHEYMBACTCS JIOCTHKEHUE TMPEAMETHBIX M METalpeIMETHBIX
IUTAHUPYEMBIX pPe3yJbTaToB o00y4YeHHs, (OPMUPYETCS €CTeCTBEHHOHAYYHAass TPaMOTHOCTb:
OCBOCHHE HaYYHBIX METOJIOB MCCJICIOBAHUS SIBIICHUM MPUPOJIbI U TEXHUKH, OBIIAJICHUE YMEHUSIMHU
OOBSCHATH (pU3UUECKHE SBICHHS, TPUMEHSS TIOTyYeHHbIC 3HAHUS, PellaTh 3a/1a4H, B TOM YHUCIIe
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHUIMIINATBHO EATENILHOCTHBIM XapakTep JaHHOTO pa3zelia peaiu3yercs 3a CUET TOro,
YTO 00yYaroNrecs BBITOIHSIOT 3a/1aHUsI, B KOTOPBIX UM TIPEJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBSCHATH (PM3MUYECKUE SBIICHUS
B OKpYKarouiel Mpupoae U NOBCETHEBHOM KU3HU;

UCIIONIb30BaTh HAYYHBIE METOJIbI MCCIENOBaHUS (PU3MUECKHUX SIBJICHUN, B TOM YHUCIE IS
MIPOBEPKH THIOTE3 U MOTYYEHHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHST, HAayYHbIE OCHOBBI HamOOJee BaXKHBIX JIOCTHIKEHHUH COBPEMEHHBIX TEXHOJOTHIA,
HarpuMep, MPaKTUUECKOr0 MUCIOIB30BAHUS PA3IUYHBIX UCTOYHUKOB YHEPTUU HAa OCHOBE 3aKOHA
MPEBPAIICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB SHEPTUH.

© gk wnhE

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue pu3nku Ha ypOBHE OCHOBHOTO O0IIIEr0 00pa30BaHMs HAIIPABJICHO Ha IOCTHKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

B pe3ynbrare nzydyenust Gu3MKU Ha YPOBHE OCHOBHOI'O 00IIIEro 0Opa3oBaHus y
oOyyarorerocst 0yayT c)opMHUPOBAHBI CIETYIONINE TMUHOCTHBIE Pe3yIbTaThl B YaCTH:

1) naTpHOTHYECKOT0 BOCTTUTAHUS
—IIPOSIBIICHHE WHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCHHCKOH (hU3UIECKOi
HaYKH;
—IICHHOCTHOE OTHOIIIEHUE K JOCTIXKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;
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2) rPa:KIaHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHNS

—TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B OOCYXJI€HHH OOIIECTBEHHO 3HAUUMBIX M 3THYECKUX
npobJIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM JOCTIKEHUN (PHU3HKH;

— OCO3HAaHUE Ba)XHOCTU MOPAJIbHO-3TUYECKUX IPUHLIAIIOB B AEATEIbHOCTH YYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHMUS:

—BOCIIPUATHE ICTETHUECKMX KAuyecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOIO MOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO TO3HAHUS:

— OCO3HAHUE LIEHHOCTH (PU3NYECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA [T03HAHUsI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHUH, BAKHEUIIEH COCTABIISIONIEH KYJIbTYpPHI;

—pa3BUTHE HayYHOU JTH0003HATENBHOCTH, HHTEPECA K UCCIIEI0BATEILCKON JESITEbHOCTH;

5) opmMupoBaHusI KYJIbTYPHI 310POBbSI H IMOLMOHAILHOIO GJIATOTIOTYYHS:

— OCO3HaHHE IICHHOCTH 0e30MacHOro oOpasza KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTHU IpPaBUJI 0€30MaCHOrO NOBEJEHMS Ha TPAHCIOPTE, Ha JOpOrax, ¢ AJIEKTPUUYECKUM U
TEIJIOBBIM 000PYI0BaHUEM B JIOMAILIHUX YCIOBUSX;

— ¢(hOpMHPOBAHHOCTh HaBbIKA pe(IEKCUH, NPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOro ke
IIpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOT0 BOCIIMTAHMS:

— aKTMBHOE Yy4YyaCTHE B PEIICHUM IPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHM3alyu, ropoja, Kpas) TEXHOJIOTMYECKON U COLMAIbHOW HAIPaBJIEHHOCTH, TPEOYIOIIUX B
TOM YHCIe U (PU3NIECKUX 3HAHMIA;

—MHTEPEC K MPAKTUYECKOMY H3YUCHHUIO MPOPECCUlA, CBSI3aHHBIX C (PH3UKOM;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS:

— OpHUEHTALMs Ha IPUMEHEHHE (PU3MUYECKUX 3HAHUM I PEeLeHus 3a7a4 B 00J1acTH OKpYy-KaroIen
Cpelibl, TUIAaHWPOBAHUS MOCTYIKOB M OLEHKHM MX BO3MOXKHBIX IOCIEIACTBUM JUIsl OKpYXKarouieu
Cpensl;

— 0CO3HaHME I100ATLHOTO XapaKTepa SKOJIOIMUECKUX IPpo0ieM U MyTel X pelieHMs;

8) aganTanuyu K N3MEHSIIOIMMCSI YCJIOBHSIM COI[MAJILHON M IPUPOIHO¥ Cpebl:

— MOTPEOHOCTh BO B3aUMOJEHCTBUU NMPH BBITOJIHEHUH UCCIIEOBAHUNM U MPOEKTOB (PU3NUYECKON
HAIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTHX;

— IIOBBIIIEHNE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MIPAKTUYECKYIO JEATEIBHOCTD;
—TOTpeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4Yucie GOpPMYJINPOBATh UJIEH, TIOHATHS,
TUIOTE3bI O (PU3UUECKUX 00BEKTaX U SIBJICHUSIX;

—0co3HaHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUIM U KOMIETEHTHOCTEH B 00s1acTH (PU3UKHY;

— IUTAHUPOBAHUE CBOETO PA3BUTHSI B IPHOOPETEHNH HOBBIX (DU3MUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTM3UPOBATH U BBISIBIIATH B3aUMOCBSI3M IPUPOBI, OOIECTBA U SKOHOMHUKH, B TOM
YHCJIe C UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

— OLIEHKA CBOMX JEHUCTBHI C y4ETOM BIUSHUS HA OKPYXKAIOIIYIO CPely, BO3MOKHBIX TI100aTbHBIX
MTOCJICCTBHUM.

METANPEAMETHBIE PE3YJIbTATHBI

B pesynbraTe oOcCBOeHHS TporpamMMmbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOILEro
oOpazoBanust y oOyuatomierocs OyayT chOpMUpOBaHBl MeTampeaMeTHble Ppe3yJbTaThl,
BKJIIOYAIOIIME T[O3HABATEJIbHbIE YHUBEPCAJIbHbIE YydeOHblE JeHCTBHS, KOMMYHUKATHBHbBIE
YHUBEpCaJbHbIC YUeOHbIE ICHCTBUSA, PEryIATUBHBIE YHUBEPCAIbHbIC YUeOHbIE ICHCTBHUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIC 1eHCTBUS

Ba3oBble Jjornueckue aeiicTBUA:
BBISIBIISATh M XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKH OOBEKTOB (SIBICHUI);
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YCTaHABIIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIaccu(UKAIMK, OCHOBaHHUS g OO0OOIIeHUS U
CpaBHEHMS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUMS B paccMaTpUBaeMbIX (akTax, [HaHHBIX U
HaGHIOZ[eHI/ISIX, OTHOCAIIUXCA K (1)I/ISI/II-ICCKI/IM SIBJICHUSAM,

BBIABJIATH IMMPUYIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUCHHUU (bH3PI‘-I€CKPIX SIBIICHUMN U mponeccon,
ACJIaTh BBIBOJIbI C UCIIOJIB30BAHUCM JCAYKTUBHBIX U MHAYKTHUBHBIX WOS&KHIO'—IGHHﬁ, BbIIBUT'aThb
TUIOTE3bI O B3aUMOCBSA3SIX (PU3NUECKUX BEIHUUH;

CaMOCTOSITENIbHO BBIOMpPATh CMOCO0 pemeHus y4deOHoil ¢usnyeckol 3amaun  (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pelIeHUs, BbIOOp Haubosiee MOIXOIAIIETO C YYETOM CaMOCTOSATEIBHO
BBI/IEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareLCKue AeiCTBHSA.

MCIIOJIH30BAThH BOIIPOCHI KAK UCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS;

MPOBOAUTH [0 CAMOCTOSITEILHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXHBIA (U3HUecKuid
HKCHEPUMEHT, HEOOJIBIIIOE NCCIIE0BAHIE (DU3UUYECKOTO SIBICHUS;

OLICHMBATh Ha MPUMEHHUMOCTh M JIOCTOBEPHOCTh HH(OpMaLMIO, TMOJYYEHHYIO B XOJe
WCCIICIOBAHMSI WJIH SKCIICPUMEHTA;

CaMOCTOSITENIbHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJIBI MO PE3yJbTaTaM MPOBEAEHHOTO
HaOJIOICHNS, OTIBITA, UCCIICTOBAHMS;

MIPOTHO3UPOBATh BOZMOYKHOE JAJIbHENIIIee pa3BUTHE (PU3NUYECKUX TIPOIIECCOB, a TAK)KE BBIIBUTATh
MMPpCANOJIOKCHUA 06 HX PA3BUTHUH B HOBLIX YCJIIOBUAX U KOHTCKCTAX.

PabGora ¢ nndopmanmeii:

MIPUMEHSTh Pa3IMYHbIe METO/bI, HHCTPYMEHTHI U 3alpOoChl MpU MOUCKE U 0TOOpe MHpOpMALIUU
WIH JaHHBIX C YYETOM MPEAIOKEHHON yueOHON (PU3NIECKO 3a1auH;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3NUYHBIX BUAOB U
(dhopM TIpeICTaBICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAJIbHYIO (QOpMy TMpeAcTaBiIeHHS HHPOpMAIMH U
WLTIOCTPUPOBATH pPellaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, JuarpaMMaMi, HHOHM rpadukoil u
UX KOMOWHAIUSMU.

KoMMmyHuKaTHBHBIEe YHHBepcAIbHbIE YUeOHbIe NelcTBHS:

B XOJe OOCYXIEHUsi Yy4eOHOro Marepuaia, pe3yJbTaToB JIA0OpaTOPHBIX pPadOT M TMPOEKTOB
3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMON TeMbl M BBICKA3bIBaTh WJEH, HAlleJICHHbIE Ha
peleHue 3a1a9u U MoJiAep:kaHue OJIarokenaTeIbHOCTH OOIICHHUS;

COTIOCTABJIATh CBOM CYXACHUS C CYXACHHUSIMH IPYTHMX yYaCTHHUKOB auajnora, OOHapy>KHWBaTh
pa3IM4Me U CXOJICTBO MO3UILIHIA;

BBIP@XKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTAX;

MyOJIMYHO NPEACTaBIATh PE3YJIbTaThl BBIIOJHEHHOTO (U3NYECKOTO OIbITa (IKCIEpUMEHTA,
HCCIIETOBAHMSI, IPOEKTA);

MTOHUMATh U KCIIOJIb30BATh MPEUMYIIECTBA KOMAaHHOW U MHANBUAYAIbHON pabOThI P pEeIICeHUN
KOHKPETHO! (PU3NYECKOi MPoOIIeMbl;

IMpUHUMAThL LEIN COBMECTHOU ACATCIIBHOCTU, OPraHU30BLIBATH )IGfICTBI/ISI no eé JOCTHUIXCHUIO!:
pacripenienath poiiu, OOCYXJaTh TMPOLECCHl M PE3yNbTaThl COBMECTHOM paboThl, 0000mIATH
MHEHHUS HECKOJIBKUX JTIONICH;

BBIMOJIHATH CBOIO YacTh pabOoThI, TOCTUTask KAUECTBEHHOT'O Pe3yJIbTaTa Mo CBOEMY HAIPaBJICHUIO
U KOOPAWHUPYs CBOU )ICf/iCTBHH C ApYIrvuMHU YJICHAMU KOMAaHIbI;

OLIEHUBATh KAuyeCTBO CBOEr0 BKJaJa B OOLIUI NPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJIbHbIe Y4eOHbIe el CTBUS

Camoopranmn3anmus:
BBISIBJIATH TPOOJEMbl B JKM3HEHHBIX M YUYEOHBIX CHUTYalMsX, TPEOYIOIIUX JUIS peIICHHS
(hbUBUYECKUX 3HAHU;
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OPHEHTUPOBATbCS. B PA3JIMYHBIX MOAXOAAX NMPUHATUS PELICHUH (MHAMBUAYAJIbHOE, MPHUHATHE
pellIeHns B IpyMIe, IPUHITHE PELLICHUN TPYIIOi);

CaMOCTOSITEJIHO COCTABJIATh AJITOPUTM peleHUs PU3NUECKON 3a1auM M IUIaHa UCCIIeI0BaHUs
C Yy4Y€TOM MMEIOIIMUXCA PECYpcOoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATH
IIpeIaraéMble BApUaHThl PELICHU;

Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlIECHHE.

CaMOKOHTPOJIb, SMOIIHOHATbHBI HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IIpeyIaraTh IUIaH €€ U3MEHECHMS;

OOBSICHATH NMPUYUHBI TOCTUKEHUS (HEAOCTHKEHMS) pPe3yIbTaTOB JIESATEIbHOCTH, AaBATh OLEHKY
pUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb (B TOM YHCJIE€ B XOJ BBIIOJIHEHUS (U3NYECKOTO
WCCIICIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATENHCTB, W3MEHUBIIMXCS CHTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJILTATA LICJIN U YCIOBHAM;

CTaBUTb ce0s1 Ha MECTO APYroro 4ejaoBeKa B XOJE CIOopa MM JUCKYCCHM Ha Hay4dyHYIO TEMY,
IIOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY IPYyroro;

MIPHU3HABATH CBOE MPABO HA OMHMOKY MPH pemieHn: (GU3NIECKUX 337ad WU B YTBEPKICHUAX HA
Hay4yHbIE€ TEMBI U TAKOE K€ MPABO JAPYTrOro.

HNPEIAMETHBIE PE3YJIBTATbBI

K koHny oOyueHus B 7 KJjacce IpeAMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH y OOYUAIOLIUXCS YMEHHI:
WCTIOJB30BATh TOHATHA: (U3NYECKHE M XUMHYECKHE SIBJICHUS, HAONIOJICHHUE, SKCIIEPHMEHT,
MOJIeTb, TUIIOTE3a, CIWHUIBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWIKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MpPSIMOJMHEHHOE), TPAaeKTOpHs, pPaBHOACHCTBYIOLIAas cuia, JaedopMmarus
(ympyras, miaacTu4eckas ), HeB€COMOCTh, COOOIIAIOIITUECS COCY/IBI;
paznuuath sBneHus (auddys3us, TerIoBoe IBUKEHNE YaCTHUI] BELLIECTBA, PABHOMEPHOE JIBUYKEHUE,
HEpaBHOMEPHOE JIBUXKEHHME, HMHEpIMs, B3aUMOJCHCTBHE TeN, paBHOBECHE TBEPABIX TeNl C
3aKpenIEHHON OChIO BpAllleHHUs, Nepeiaya JAaBJIeHUs] TBEPABIMU TEIAMHU, KUAKOCTSIMU U Ta3aMH,
aTMoc(epHoe J1aBJlIeHuE, MJIaBaHKe TeJ, IPEBPALeHUs MEXaHUUECKOM SHEPTUH) MO ONMUCAHUIO UX
XapaKTEepPHBIX CBOWCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JTaHHOE (PU3UUYECKOE SBIICHHUE;
pacro3HaBaTh [IPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUIN B OKPY)KAIOLIEM MHUpE, B TOM UHUCIIE
¢usnveckne SBJICHUS B MPHUPOJIE: TPUMEPHI IBIKCHUS C PA3TMYHBIMU CKOPOCTSIMHU B JKUBOH H
HEXHUBOHM Tpupoje, AEHCTBHE CHJIBI TPEHHs B MPUPOJAE M TEXHHUKE, BIMSHHUE aTMOc(epHOro
JIaBJICHUS Ha KMBOW OpPraHu3M, IJIaBaHUE PbIO, pblUark B TeJe YeJIOBEKa, IPU ITOM MEPEBOAUTH
MIPAKTUYECKYIO 33J]auy B y4eOHYI0, BBIIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX
SIBJICHUI;
OIMCHIBATh U3yUECHHBIE CBOMCTBA TEN U (PU3UUECKUE SIBICHUS, UCTIOIb3Ys (PU3NUECKHE BETMUUHBI
(macca, 0o0OBEM, IIOTHOCTh BEIIECTBA, BpeMS, MYyTh, CKOPOCTb, CPEAHSSI CKOPOCTb, CHJa
YIIPYrOCTH, CHJIa TSKECTH, BEC Tela, CUjla TPEHUs, AaBlieHHe (TBEPIOTO Tela, KHUIKOCTH, rasa),
BBITAJIKMBAIONIAsl CHJIa, MEXaHU4ecKass padoTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIBI,
KO3(P(PUILIMEHT MOJIE3HOT0 ACUCTBUS MEXaHU3MOB, KWHETHYECKas U MOTEHIMAIbHAs SHEPT U ), IPH
OIMCaHWH TIPABWIIBHO TPAKTOBATH (PU3NIECKUN CMBICIT HCTIOTIB3YEMbIX BEJIMYHH, UX 0003HAUCHHS
U eIUHHIBI (PU3MYECKUX BEIWYMH, HAXOAUTH (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEIMYMHY C PYTMMHU BEITUYWHAMH, CTPOUTH TPAPUKH W3YUEHHBIX 3aBUCHMOCTEH (PH3MUECKUX
BEJIMYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKHE SBJIEHUS U TMPOIECCHl, MCIONb3ys IpaBuia
CJIOKEHMsI CWJI (BJIOJIb OJHOM MpsIMOIT), 3aKkoH I'yka, 3axkoH [lackains, 3akoH Apxumena, npaBuio
paBHOBecHsl pbryara (6J10Ka), «30J10TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUSI MEXaHUYECKON

14



SHEpPruM, IMpH HTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3allUChIBATh €ro
MaTeMaTHYeCKOe BbIpaXKCHNUE;

OOBSICHATh (U3NYECKUE SIBIEHUS, MPOLECCHl M CBOICTBA TeJl, B TOM YUCIE U B KOHTEKCTE
CUTyallui MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CIICICTBEHHBIC CBS3H,
CTpPOUTHh OOBsiICHEHHE M3 1-2 jormueckux MmaroB ¢ omopod Ha 1-2 M3y4YEeHHBIX CBOWCTBA
(bu3NYeCKUX SIBICHUH, GU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

pemath pacuéTHbIe 3a7aud B 1—2 AEHCTBHS, MCHOIB3YS 3aKOHBI M (POPMYIIbI, CBSI3BIBAIOLIHE
¢u3nyeckue BETMYMHBL: Ha OCHOBE aHAIM3a YCJIOBHUS 3aJaud 3allMCBhIBATh KPATKOE YCIIOBHE,
HOJICTABIIATh (PU3NYECKUE BEIUUUHBI B (POPMYJIBI U IPOBOAUTE PACUYETHI, HAXOJUTH CIIPABOYHBIE
JaHHbIe, HEOOXOAMMBbIC JJsi pEUIeHHs 3a/Jad, OILCHHBATh PEATUCTHUYHOCTh MOJYYSHHOU
(bu3n4ecKoil BETUYNHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh NMPU TOMOIIM (U3UYECKUX METOJIOB, B
ONMCAaHUM HCCIIEIOBaHMs BBIIEIATH IPOBEPAEMOE NPEANON0OKEHUE (TMIIOTE3Y), Pa3Inyarh U
MHTEPIPETHUPOBATH MOJYYCHHBIH PE3yNIbTaT, HAXOAUTh OMIMOKU B XOJ€ OIBITA, JEJIaTh BBIBOJIBI
II0 €ro pe3yJbTaTaM;

MIPOBOJIUTH OIBITHI TIO0 HAOMIOJICHUIO (U3MYECKUX SBICHUH WM (PU3NYECKHX CBOWMCTB TEI:
(GbopMyIMpOBaTh NPOBEPSEMbIE IPEINOJIOKEHHUS, COOMpaTh YCTAaHOBKY M3 IPEJI0KEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI,

BBINOJIHATE TPSAMBbIE HM3MEpPEHHs] PAcCTOSIHUA, BpPEMEHM, Macchl Tena, 00bEéMa, CUIbl U
TeMIIepaTyphl ¢ UCTIOIB30BAaHUEM AaHAJIOTOBBIX U IH(POBBIX MPUOOPOB, 3AMMCHIBATH TOKA3aHUS
puOOPOB ¢ YUETOM 3aJJaHHOH aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUH;

[IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (U3MYECKON BEJIMYMHBI OT JPYrod c
HCIOJIb30BAHUEM MPSAMBIX U3MEPEHHUH (3aBUCUMOCTH IYTH PAaBHOMEPHO JIBWXKYIIETOCs Tesa OT
BPEMEHHU JIBWKCHHS Tella, CHJIBI TPEHHS CKOJILKEHHs OT Beca Tella, KadecTBa 00paboTKH
MIOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CWJIbI TPEHMsI OT IUIOIIAJH CONPHUKOCHOBEHUS Tell, CHIIBI
YIPYTOCTH OT YAJIHHEHUS MPY>KUHBI, BRITAIKUBAIOUICH CHITBI OT 00bEMa MOTPYKEHHOM YaCTH Tella
U OT IJIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTH Teja, OT TIIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJIO0, YCIOBUM IUIaBaHMsI TEJl, YCIOBUM paBHOBECHUS pblyara U 0JIOKOB), y4acTBOBATh
B IUJJAHUPOBAHUM Yy4eOHOTO MCCIIEOBAHUSA, COOMpPATh YCTAHOBKY M BBINOJHATH W3MEPEHUs,
cliefysl TPENJIOKEHHOMY TUIaHy, (UKCHPOBATh pPE3YNbTaThl TOJXYYEHHOW 3aBUCHMOCTH
(¢u3MYeCcKUX BEIMYUH B BHJE MPEUIOKEHHBIX TaOmuI] W rpaduKoB, JenaTb BBIBOABI 10
pe3ysibTaTaM HCCie10BaHus;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKHX BEIWYHMH (IUIOTHOCTh BELIECTBA JKUAKOCTH M
TBEPAOrO Tela, cuUja TPEHUs CKOJBXKEHHs, JaBICHHE BO3JlyXa, BbITAJKUBAIOIIAs CHJIA,
JIeWCTBYIONIAs Ha MOTPYKEHHOE B XKUJIKOCTb TeJO0, KO3 UIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIEAYS TPEIOKEHHON HMHCTPYKIIMH: TPH BBITIOJHEHUN HM3MEPEHHN COOMpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHHE UICKOMOM BETMUYUHBI;

co0JIroAaTh MpaBuia TEXHUKU O€30MacHOCTH NP padboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;
yKa3blBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCY/IbI, OAPOMETp, phIYar, MOJBMKHBIN M HETIOIBUKHBIN OJIOK,
HaKJIOHHAs IJIOCKOCTb;

XapaKTepu30BaTh NPUHIMIBI JEHCTBHS HM3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMopoii Ha WX omucaHus (B TOM YHCIE: TOAIIUITHUKHA, YCTPOWCTBO BOJOMPOBOA,
THJIPaBINYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMETp), HUCIHOJb3Ys
3HaHHA O CBOWCTBAaX (U3NYECKUX SIBICHUH U HeoOXoAumble (U3NYECKHE 3aKOHbI H
3aKOHOMEPHOCTH;

MIPUBOANTE TPUMEPHI (HAXOIUTh MH(DOPMAIUIO O TPUMEpax) MPAKTHUYECKOTO HCIIOIb30BAHHS
¢bu3nvYecKux 3HaHUN B TIOBCETHEBHOW KHU3HM [yl o0ecrieyeHHns 6e30MacHOCTH MPH 00paleH!H ¢
npuOopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0pOBBS M COOJIOJCHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKPY’KAIOILEH CPELE;

OCYLIECTBIIATh OTOOp MCTOYHUKOB MH(popManuu B VHTepHETe B COOTBETCTBUHM C 3aJaHHBIM
MIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHMNA M MyTEM CPABHEHUS Pa3IMYHBIX
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HMCTOYHUKOB BBIICNATh MHPOPMAIUIO, KOTOpas SIBJISETCS MPOTUBOPEUMBOM WIM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh IPH BBIMOJIHEHUHM YYE€OHBIX 3aJaHUNl HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3MUYECKOTO COepX aHUs, CIPABOYHBIC MaTepualbl, pecypchl ceth HHTepHET, BIAICTh
npuéMaMu KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpa3oBaHus HMHGOPMAUMU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHBIC KPATKHE MTUCHMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE 2—3 HCTOYHHUKOB
nHpopManuy GU3NIECKOro COJCPKAHUS, B TOM YUCIIC ITYOJIMYHO JIeJaTh KPaTKUe COOOIICHUS O
pe3ynbraTtax MPOEKTOB WM Y4eOHBIX HCCIIEeOBaHUM, MPU STOM TIPaMOTHO HCHOJIb30BaTh
M3YyYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, COMPOBOXK/IATh BHICTYIUICHUE MTPE3CHTAIUCH;
P BBIMIOJIHEHUH Y4€OHBIX MPOEKTOB M UCCIEIOBAaHUI pacnpeensTh 00I3aHHOCTH B TPYIIIE B
COOTBETCTBUHU C IIOCTaBJICHHBIMU 3aJlayaMH, CJIEIWTHb 3a BBINOJHEHUEM IUIaHa JIEWCTBHIA,
aJIecKBaTHO OIICHMBaTh COOCTBEHHBIM BKJaJ B JEATEIbHOCTh TPYIIbL, BBICTPanWBATh
KOMMYHUKATUBHOE B3aHMO/JICHCTBHE, YUUTHIBAsI MHEHUE OKPY>KAIOIIHX.

K konny oOyueHus B 8 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIINUXCSI YMEHHU:
UCIOJIb30BaTh MOHATHUA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U MOJIEKYII,
arperaTtHble COCTOSIHUSI BEILECTBA, KPUCTAUNIMYECKUE U amMop(HbIE Tela, HACHIIEHHbIH U
HEHACBIILEHHbII Nap, BIAXXHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHSS SHEpPrus, TErI0BOH
JBUTATEIb, O3JEMEHTAPHBIA AJIEKTPUYECKUH 3apsil, AJIEKTPUYECKOE II10JIe, IPOBOJHUKU H
JUAJIEKTPUKH, TOCTOSIHHBIM JIEKTPUUECKUI TOK, MAarHUTHOE T10JIE;
pasnuyath sgBJIEHMs (TEIUIOBOE PACIIMPEHHE U CHKaTUeE, TEIUIONepenada, TEIIOBOE PABHOBECHE,
CMauyMBaHME, KalWUISPHbIE SBJICHUS, UCIAPEHHUE, KOHJEHCAllUs, IUIABJICHUE, KPUCTAIIM3alus
(oTBepaeBaHME), KHUIIEHME, Temonepeaaya (TEIIONPOBOAHOCTb, KOHBEKIUS, H3JIyu€HUE),
JNEKTpU3alMsl TeJ, B3aUMOJEHCTBUE 3apsioB, JAEHCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JIEHCTBHE MAarHUTHOIO TOJS Ha MPOBOJHUK C TOKOM,
9JIEKTPOMArHUTHAs MHJYKIMS) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBIIEHNE U3YUYEHHBIX PU3NYECKUX SBJIECHUI B OKPYXKAIOIIEM MUPE, B TOM YHCIIE
¢usnyeckue SBIEHUS B IPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE W KaNWUISPHBIE SIBICHUS B
IIPUPOJIE, KPUCTAJLIBI B IIpUpoJe, u3ydyenue ColiHla, 3aMep3aHue BOJAOEMOB, MOPCKHE OpuU3bI,
o0pa3oBaHMe POChl, TYMaHa, UHEsl, CHETa, JJIEKTPUUECKUE SIBIICHUS B aTMOC(epe, 3JIeKTPUIECTBO
KUBBIX OpPraHM3MOB, MarHUTHOE MoJie 3eMJd, Apeld MOIHCOB, pPOJIb MAarHUTHOTO TOJS JUIs
KHU3HHU Ha 3emiie, MOJISIPHOE CUSHUE, IPU 3TOM NEPeBOJUTh MPAKTHUYECKYIO 33Jauy B yueOHYIO,
BBIJIEJISITH CYIIECTBEHHbIE CBOWCTBA (PU3HAKHN) PU3NYECKUX SBIICHUMN;
OIUCHIBATh U3yUYECHHBIE CBOMCTBA TeN U (PU3UUECKUE SIBJICHUS, UCIOIb3Ys (PU3NUECKHE BETNUUHBI
(TemriepaTypa, BHYTPEHHSISI DHEPIHsl, KOJIUYECTBO TEIIOTHI, YAeIbHas TEIJIOEMKOCTh BEIIECTBA,
yJelibHas TeIJI0Ta IUIaBJICHUS, yaelIbHas TeIIoTa NapooOpa3oBaHus, yAeabHas TEMI0Ta CrOpPaHUs
TOIUIMBA, KOA(PUIUEHT IMOJIE3HOIO AEMCTBHS TEIUIOBOM MAalllMHBI, OTHOCUTENIbHAS BIAKHOCTb
BO3/lyXa, IEKTPUYECKUH 3aps]l, CUla TOKa, DJIEKTPUYECKOE HANpSIKEHUE, CONPOTHUBIICHUE
IIPOBOJIHUKA, yJIEJIbHOE COIPOTHBIIEHUE BEIIECTBA, PA0OTa U MOLIHOCTh JIEKTPUUECKOrO TOKA),
IpU ONUCAHUU TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCIOJIb3YEMbIX BEJIHYHUH,
0003HaYeHHs M EAMHHUIBI (PU3UUYECKUX BEIMYUH, HAXOIUTH (POPMYJIbI, CBA3BIBAIOIINE JTAHHYIO
(u3MYECKyI0 BETUYHMHY C JPYTMMU BEIMYMHAMH, CTPOUTH TPa@UKU M3YYEHHBIX 3aBUCHMOCTEN
(U3NYECKUX BETUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (pU3MuUecKue SBIEHHS M MPOLECCHl, UCIONb3YS OCHOBHBIC
TMIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHUS BEIECTBA, MPUHIIMUI CYNEPIO3UIINN
noJjieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma AJis ydacTKa IeMnH,
3akoH J[xoyns—JIeHna, 3aKkoH coXxpaHeHUsl SHEPTUHU, ITPU 3TOM J1aBaTh CIOBECHYIO (DOPMYINPOBKY
3aKOHA U 3aIIMCBIBATh €0 MaTEMATHUUECKOE BBIPAKEHUE;
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OOBSICHATh (PU3MUECKUE IPOLECCHl U CBOMCTBA TeJl, B TOM YUCIE€ M B KOHTEKCTE CUTYaIHil
IIPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIIBISITH NPUUMHHOCIEACTBEHHBIE CBA3H, CTPOUTH
00BsCHEHHE M3 |—2 JIOTMYECKHUX IIAaroB ¢ OMOpOM Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MYECCKUX
SABJICHHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 3a7aud B 2—3 JEUCTBUS, MCIOJB3Ys 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIIOBHS 33aJaud 3allMCBhIBATh KPATKOE YCIIOBHE,
BBISIBJIATh HEJOCTATOK JAHHBIX JUId pELIeHUs 3aJa4yd, BBIOMpaTh 3aKOHbl U (OpMyIbL,
HEOOXOAUMBIE Uil €€ pelIeHUs, MPOBOAMTH PAcy€Thl M CPABHHUBATH IOJYyYCHHOE 3HAUCHHE
(bu3n4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOXXHO PEHIMTh TNPU IMOMOIIM (PHU3UUYECKUX METOMIOB,
UCIOJb3ysl OMNMCAHUE HCCICI0BaHMs, BBLACIATH IPOBEPSEMOE IPEAIOI0KEHNE, OLIEHUBATh
IIPaBWJIbHOCTb IOPSsIZIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIENIaTh BBIBOIBL;

IIPOBOJIUTH OMNBITHI 10 HAONIOJCHHMIO (PU3MYECKUX SIBJICHUM WM (U3NYECKUX CBOMCTB Tel
(KanWJuUIApHBIE SBICHMS, 3aBUCHMOCTH MaBJICHHsS BO3AyXa OT €ro o0bEMa, TeMmIepaTypsbl,
CKOPOCTH IHpollecca OCThIBAaHMS M HAarpeBaHUS MpPU M3JIyYEHUM OT LBeTa H3JIydaroulei
(moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCIApPEHMs] BOJbI OT TEMIEpPaTyphbl >KUIKOCTH U
IUIOIAAN €€ IMOBEPXHOCTH, JIEKTPH3alMs Tel M B3aUMOJECHCTBUE HIIEKTPUUYECKHX 3apsijioB,
B3aMMO/JICIICTBUE IOCTOSIHHBIX MAarHUTOB, BM3yalM3aldsi MAarHUTHBIX IOJIEH IOCTOSHHBIX
MarHuTOB, JE€HCTBHS MAarHUTHOTO IOJIi HA NPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTa,
CBOMCTBA  3JIEKTPOJABUIATENsl  IOCTOSHHOTO  TOKa):  (OPMYJIMpPOBaTh  IPOBEPSEMBIE
IIPEIOJIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHMUs, OIIMCHIBATh XO/1 OIbITA
1 (OpMyJIUPOBATH BBIBOJIBI;

BBITIOJHATH IPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BJIaKHOCTU BO3/yXa, CUJIbI TOKA,
HaIpsDKEHUs € MCIOJIb30BAaHUMEM aHAJIOTOBBIX NPUOOPOB U JATUYMKOB (PU3MYECKUX BEJIUYMH,
CpaBHUBATh Pe3yJIbTAaThl U3MEPEHUN C YUETOM 331aHHOM aOCOIIOTHONM MOTPEIIHOCTH;

IIPOBOAUTH MCCJIEJAOBAaHUE 3aBUCHUMOCTH OJHOM (U3NYECKOM BEJIMYMHBI OT JPYro ¢
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb COTPOTUBIICHNUS MPOBOJHUKA OT €T0 JJIUHBI,
IUIOUIAIA TIONEPEYHOr0 CEUEHUs U YJAENbHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIbI
TOKa, UAYLIETO Yepe3 IMPOBOJHUK, OT HANPSHKEHWs Ha MPOBOJHUKE, MHCCIEIOBAHUE
MIOCJIEZI0BATEIBHOTO U MapajuIeIbHOTO COEIMHEHUI MPOBOIHUKOB): TUIAHUPOBAThH UCCIIEIOBAaHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATh U3MEPEHHUs, CIeAys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBaTh
pe3ysbTaThl MOJIYYEHHOH 3aBUCUMOCTHM B BHUAE TaOnull M TpaduKOB, JelaTh BBIBOABI IO
pe3yJibTaTaM MCCIIEN0BaHNUS;

MIPOBOAUTH KOCBEHHBIE U3MEpEeHUsI (PU3MUECKUX BEIUYMH (yelbHas TEIIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE TPOBOJHMKA, paboTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHUPOBAThH
U3MepeHusi, COOMpPaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, Ce1ys MPEI0KEHHON UHCTPYKINH, U
BBIYHCIIATH 3HAUEHNUE BEINYNHBI,

co0JIroAaTh MpaBuia TEXHUKU O€30MacHOCTH NP padboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;
XapaKTepu30BaTh NPUHIMIEI JEHCTBHS HM3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OTIOPOH Ha UX ONUCaHUs (B TOM YHCIIE: CUCTEMA OTOIUIEHHSI JOMOB, THTPOMETD, apoBasi TypOUHa,
aMIIepMETp, BOJIBTMETP, CUETUUK IIEKTPHUUECKOW IHEPIUH, DIEKTPOOCBETHTEIbHbIE MPHOOPHI,
HarpeBaTelIbHbIE 3IEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE MIPEAOXPAHUTEIH,
AJIEKTPOMArHuT, AJIEKTPOJBUraTeNlb IMOCTOSIHHOIO TOKAa), HCIOJb3ysl 3HAHHUS O CBOWCTBAxX
(bu3nyecKux SIBICHUN U HEOOX0AUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTENbHbIE MPUOOPHI MO CXeMaM M
CXEMAaTUYHbIM PUCYHKaM (KHUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHEI0 CropaHHsi, AJIEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBbl JIEKTPUYECKHUX LETel C
MIOCJIEOBATEIbHBIM ¥  IAPAJICNIBHBIM  COEAMHEHHUEM DJIEMEHTOB, pas3inyas YCJIOBHBIE
0003HaYEeHHUsI PJIEMEHTOB JIEKTPUUECKUX LEMeil;

IPUBOANUTE MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MpUMeEpax) MPaKTUYECKOrO HCIOIb30BaHUS
(bU3UYECKUX 3HAHUN B TTOBCEIHEBHOM KU3HU ISl 0OeCTIeUeHHs 0€30TacHOCTH MPU 0OpaICHUH C
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npubopaMM M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 370pPOBbS U COOJIIOJEHHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpeie;

OCYLIECTBIATh MOMCK HH(opManuu ¢Qusnyeckoro cogepxkanus B VIHTepHeTe, Ha OCHOBE
MMEIOIIMXCS 3HAHUH U ITyTEM CpaBHEHUSI JOMOJIHUTEILHBIX UICTOYHUKOB BBIIEIATH HH(POPMAIIHIO,
KOTOpast ABJSETCA NPOTUBOPEUMBOM MIIM MOXKET ObITh HEZOCTOBEPHOI;

UCIOJb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUH HAYYHO-NIONYJISIPHYIO JIUTEpaTypy
(GU3MYEeCKOro colepkaHus, CIpPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaxeTh
npuéMamMi KOHCHEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHUs HHPOPMALUU M3 OJHON 3HAKOBOM
CHCTEMBI B IPYI'YIO;

co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIIeHNUs, 00001as HH(pOpMAIHIo U3
HECKOJIbKUX HCTOYHMKOB (DU3UYECKOIO COAEp)KaHUs, B TOM 4YHCIE IYOJUYHO IPEICTaBIATh
pe3yabTaThl TMPOEKTHON WIIM HCCIEIOBAaTENIbCKOM JEATENbHOCTH, IpPH 3TOM T'PAMOTHO
UCIOJIb30BATh U3YYEHHBINH MOHATUHHBINA anmapaT Kypca (pU3MKH, COIPOBOXAATh BHICTYIICHHE
MPE3EHTALNEN;

IIPU BBIIOJHEHUU YYEOHBIX NMPOEKTOB U HCCIEAOBAaHUM (PU3UYECKUX MPOLIECCOB PACHpEeAesaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBHHU C ITOCTABJICHHBIMH 33/1a4aMH, CICTUTH 32 BHIMIOJIHEHUEM
IUIaHa JEeWCTBUH M KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLIEHUBAaThb COOCTBEHHBIH BKJIAJ B
JeSITeIBbHOCTD TPYIIIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aNMOACHCTBUE, TIPOSIBIISISI TOTOBHOCTh
pasperatb KOH(QJIUKTHI.

K konmny oOydeHus B 9 kJjiacce mpeaMETHbIE Pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH y OOYUAIOLIUXCS YMEHHI:
MCIIOJIb30BATh TOHSATHS: CHCTEMa OTCUETa, MaTepHalibHAS TOYKA, TPACKTOPHS, OTHOCUTEILHOCTD
MEXaHUYECKOTO JIBIKEHUS, nedopmarnus (ynpyras, TIacTHYecKas), TpeHue,
[IEHTPOCTPEMUTEIHPHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3KH, IEHTP TSIKECTH, aOCOJIOTHO
TBEPAOE TEJO, LIEHTP TSHKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHMUECKHUE KOJIeOaHHs U BOJHBI,
3BYK, HHPPA3BYK U YIbTPA3BYK, DJIEKTPOMATHUTHBIC BOJHBI, IIKaJa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JaIbHO30PKOCTh, CIEKTPhl MCIYCKaHMS U TMOTJOLIEHUS, anbda, O6era- u
ramMMma-u3IIydeHus, U30TOIbI, IJICPHAsT YHEPTeTHKA,;
paznuyath  sABICHUS (PaBHOMEPHOE W  HEPABHOMEPHOE TPSIMOJMHEHHOE JIBFDKEHUE,
PaBHOYCKOpPEHHOE MPSMOIIMHEITHOE IBIKEHUE, CBOOOIHOE Ma/IeHUE TeJl, PABHOMEPHOE JIBIYKEHUE
10 OKPY)XHOCTH, B3aWMOJICHCTBHE TEJI, PCAKTHUBHOE JIBIDKEHHE, KOJIEOATCIIbHOE JBUKCHHE
(3aTyxaromnye U BhIHYKICHHbIE KOJeOaHUs), pE30HAHC, BOTHOBOE JIBI)KEHUE, OTPaKEHUE 3BYKA,
MPSIMOJIMHEHHOE pacIpOCTpaHEHUE, OTPAKEHUE W TPEIIOMIICHHWE CBETa, IMOJHOE BHYTPCHHEE
OTpakKeHHE CBETa, paslio’KeHHE OeNOoro CBeTa B CIEKTP M CIOXKEHHE CIEKTPaTbHBIX IIBETOB,
JUCTICPCUSI CBETA, CCTECTBCHHAS pPATUOAKTHBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
W3ITy4eHUs1) 10 OMUCAHUIO X XapaKTEPHBIX CBONCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX
JTaHHOE (PU3UUECKOE SBIICHUE;
pacrmo3HaBaTh MPOSIBIICHUE U3YYEHHBIX (PU3UUECKUX SBICHHI B OKPYKaIOIIEeM MHUpE (B TOM YHCIIe
(du3nyecKre SIBICHUS B MPUPOJIC: IPHIUBEI U OTIIUBHI, JBWKCHHE TUTaHeT COTHEYHON CUCTEMBI,
PEaKTUBHOE JIBIIKEHUE KUBBIX OPTraHHU3MOB, BOCIIPUSITHE 3BYKOB KHUBOTHBIMH, 3€MIIETPSICEHUE,
CeliCMHYECKHEe BOJIHBI, I[yHaMH, 3XO0, I[BETa TEJ, ONITHYCCKUE SIBJICHUS B TIPUPOJIC, OMOJIOTHICCKOE
JEHCTBHE BHUAUMOTO, YIbTPa(UONETOBOTO ¥ PEHTTCHOBCKOTO U3IyYEHUH, €CTeCTBEHHBI
pPaIMOaKTUBHBIN (JOH, KOCMHUYECKHE JTY4YH, PAIUOAKTUBHOE M3ITYYCHHUE MTPUPOJIHBIX MUHEPAJIOB,
JNCHCTBUE paAJMOAKTUBHBIX HM3JIYYCHUH Ha OpPraHW3M 4YeJOBEeKa), IMPH 3TOM TIEPEBOIWTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTAThH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3MUECKHUX
SIBJICHUI;
OITMCHIBAThH H3yYEHHBIC CBOMCTBA TEN M (PU3HUYCCKUE SIBICHHS, UCTIONB3YS (PU3NUCCKUE BEIIMIMHBI
(cpemHsii W MTHOBEHHAas CKOPOCTh Tella TMPHU HEPABHOMEPHOM JBUKECHHH, YCKOPEHHE,
MepeMEIICHHE, MTyTh, YIIIOBas CKOPOCTh, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE
CBOOOHOTO TAJICHUS, BEC TeJa, UMITYJIbC TeJa, UMITYJIbC CHJIBI, MEXaHUYecKas padoTa u
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MOIIHOCTb, IOTEHIUAJIbHAS YHEPI U TeJa, IOAHATOrO Ha/l TIOBEPXHOCTHIO 3€MJIH, TOTEHIIMAIbHAS
SHEPrus CKaToW MPYKUHBI, KHHETHYECKasi SHEPTHsl, MOJTHAsE MEXaHWYeCKas SHEPIus, Iepuo 1
qyacToTa KojaeOaHHi, JUIMHA BOJIHbIL, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeb
MIPETOMIICHHSI CPEIbl), IPU OMMCAHUH IPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3yEMBIX
BEJIMYMH, 0003HAUCHUS U €AUHULBI (U3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOLINE
JTaHHYIO (DU3MYECKYI0 BEIWYMHY C JAPYIMMH BEIWYMHAMHU, CTPOUTH TpapUKd HM3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepH30BaTh CBOWCTBA Tell, GU3NYECKUE SIBIICHUS U IIPOLIECCHI, UCIIOJIb3YsI 3aKOH COXPAHEHHUSI
SHEpPIUH, 3aKOH BCEMHUPHOIO TATOTEHUs, NPUHLMUI  CYNEPHO3ULUU  CWI, IHPUHIMI
OTHOCHUTENBbHOCTHU ["anmiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS
U TPEJIOMJICHHsI CBETa, 3aKOHBl COXPAaHEHMs 3apsiloBOTO M MACCOBOI'O YUCEN HPU SACPHBIX
peaknusx, NP STOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alHChIBATh €ro
MaTeMaTHYeCKO€e BbIPAXKECHUE;

OOBSICHATh (PU3UUECKUE IMPOIECCHl W CBOMCTBA TeJl, B TOM YHWCIE M B KOHTEKCTE CUTYaI[Hii
[IPAKTUKOOPUEHTUPOBAHHOI'O XapakTepa: BBIABIATH MPUUYMHHO-CIIEICTBEHHbIE CBS3H, CTPOUTH
00BsICHEHHE M3 2—3 JIOTMYECKUX IIaroB C OMOPOH Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3NUECKUX
SBJICHUH, (U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a7]auu (OMHUPAIOIINECsS Ha CUCTEMY U3 2—3 YpaBHEHUIT), HCTIONb3YsI 3aKOHBI U
¢dopMmybl, CBs3bIBarOIME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCIOBHS 3a/1a4d
3alMCBIBaTh KPATKOE YCJIOBHUE, BBIABISATH HEAOCTAIONINE WIM M30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHbl M (QOpMYJIbl, HEOOXOAMMBIE [JIi PpELIeHUs, NPOBOJAUTH pPACYETHI U OLIEHUBATbH
PEaTMCTUYHOCTD MOJYYCHHOTO 3HAUCHHS (PU3MUECKON BEIIMYHMHEI,

pacrio3HaBaTh NTpPOOJEMBI, KOTOPbIE MOYKHO PEHIUTh TPH TMOMOIIM (PH3UUECKUX METOJIOB,
UCIOJIb3YSl ONMCAaHUE HCCIIEJOBaHMs, BBIIEIATH IPOBEPSEMOE NPEAIOJI0KEHUE, OLEHUBATh
[IPaBUIBHOCTh MOpSAKA IPOBEAECHUS MHCCIENOBAaHUS, JelaThb BbIBOJbI, HMHTEPIPETUPOBATDH
pe3yJibTaThl HA0JIIOIEHUH U OIIBITOB;

IIPOBOJIUTH OMBITHI MO HAOMIOJEHHUI0 (U3NYECKUX SIBICHUM WM (U3UYECKUX CBOMCTB Tel
(u3yueHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPruH, 3aBHCUMOCTbH INEepHuoaa
KoJIeOaHUH PY>KUHHOTO MasTHUKA OT Macchl rpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/IbI MaJIBIX KOJeOaHUH, MPSIMOJIMHEMHOE pacpoCTpaHEHUE CBETAa, PassIoKeHHE OesIoro
CBETa B CIEKTP, U3yYEHUE CBONCTB M300pak€HUS B MJIOCKOM 3€pKaje U CBOMCTB M300pa)keHUs
npenMeTa B coOuparoiel JuH3e, HaOI0eHHE CIUIOUIHBIX U IMHEHYaThIX CIEKTPOB U3JIy4EHNUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pYyJOBaHUs, OMHUCHIBATE X0/
OTIbITa U €ro Pe3yibTaThl, POPMYIUPOBATH BHIBOJIBI;

IPOBOJIUTH MPHU HEOOXOIMMOCTH CEPUI0 MPSMBIX H3MEPEHHH, orpenenss CpeiHee 3HaueHUe
u3MepsieMo BeMUYUHBI ((POKYCHOE pPACCTOsSHME cOOMparoiiel JIMH3bI), 000OCHOBBIBATH BBHIOOP
criocoba n3MepeHus (M3MepUTEIbLHOro Ipudopa);

MIPOBOJUTH MCCIEI0BAaHUE 3aBUCHMOCTEH (PU3NYECKUX BEIMYMH C HCIIOJIB30BAHUEM MPSIMBIX
M3MEpEeHUH (3aBUCHMOCTh IIYTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HadalbHOM
CKOpPOCTH, MepuoJia KoieOaHui MaTeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YIjia
OTpPaKEHMsI CBeTa OT yrja MaJEHUs M yrjia MpeJoMJICHHs OT yIjla MaJeHHs): IIaHuPOBaTh
HCCIIEIOBaHNE, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH PE3YyJIbTaThl MOIYyYEHHOU
3aBUCUMOCTH (PU3MUYECKUX BEJIWYHMH B BHJIE TaOJIUI] U TPaPUKOB, JA€7aTh BBIBOBI 110 pe3yIbTaTaM
HCCIIETOBaHMUS;

MIPOBOAUTH KOCBEHHBIE N3MEPEHUS (PU3MUECKUX BETUUMH (CPEAHSISl CKOPOCTh U YCKOpPEHUE Tena
IIPpY PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOpEHHE CBOOOJHOTO TMaJleHHs, >KECTKOCTh MPY>KUHBI,
KO3 (ULNEHT TPEeHUsS CKOJBXKEHHs, MEeXaHW4yeckas padoTa M MOIIHOCTh, YacTOTa M MEPHOJ
KoJIeOaHUH MaTEMAaTUYECKOT0 U MPYKMHHOTO MasiTHUKOB, ONITHYECKask CUjla COOMparoIiei JTMH3HI,
paaMoaKTUBHBIN (DOH): TUIAHUPOBATh U3MEPEHUs], COOMPATh IKCIEPUMEHTAILHYIO YCTAHOBKY U
BBINOJIHATE U3MEPEHUs, CIeAYs MPEIOKEHHON HHCTPYKIIMH, BEIYUCIATh 3HAUEHUE BEIMUUHBI U
aHAJIM3UPOBATh MOJYUEHHBIE PE3Y/bTAThl C YUETOM 33JaHHOM MOTPELIHOCTH U3MEPEHNUH;
co0Jr01aTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1a00opaTOpHBIM 000pYI0BAHUEM;
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pa3nuyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (QU3MYECKMX MOJIeNei: MaTepuaibHas TOYKa,
a6COJIIOTHO TBép,Z[Oe TCJI1O, TOYCUHBIM MCTOYHHK CBCTaA, JIYy4, TOHKAasd JIMH3a, IJIaHCTapHasd MOACIIb
aToMa, HYKJIOHHAsi MO/IeJIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpOM Ha WX ONUCaHUs (B TOM YHCIE: CIUIOMETP, AATYUKU TOJOKEHUS, PACCTOSHUS H
YCKOPEHHUs, paKera, »5XOJIOT, OYKM, MEepUCKOorN, (oToanmapar, ONTHYECKHE CBETOBOIHI,
CIEKTPOCKOIN, TO3UMETp, Kamepa BuibcoHa), MCHOIB3ys 3HAHHUS O CBOMCTBaxX (U3NYECKUX
SABJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH U3YUYEHHBIX TEXHHYECKHUX YCTPOUCTB,
M3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPU PELHICHUN YI€OHO-TIPAKTUIECKUX
3a/1a4, ONTUYECKHE CXEMBI JUIsl IOCTPOCHUS M300paXKeHHI B MJIOCKOM 3epKajie M coOuparomein
JIMH3E;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMepax) MPAKTUYECKOTO HCIOJIb30BaHUS
(bu3MUeCKUX 3HAHUH B TIOBCETHEBHOM KU3HHU TSI 0OecrieueHus 6€30MacHOCTH NP OOPAIICHHUH C
npubopaMu U TEXHUUYECKUMHU YCTPOMCTBAMH, COXpPaHEHUS 3JI0pPOBbS U COOTIOJCHHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpee;

OCYILIECTBIATh MOUCK MHPOpMAIK (HU3HUECKOTO coaep:xkaHus B MHTepHeTe, caMOCTOSTEIbHO
(dbopMyIMpys TIOMCKOBBIM 3allpoc, HAXOIUTh IYTH ONPEICICHUS JTOCTOBEPHOCTH IMOJYUCHHOM
nH(OpPMAaLIUY HA OCHOBE UMEIOLIUXCSI 3HAHHUM U JOMOIHUTEIBHBIX HCTOYHUKOB;

WCIOJB30BAaTh TPU  BBIMOJHEHUHM YUYEOHBIX 3aJaHUN HAYYHO-TIONYJSIPHYIO  JUTEpPATypy
(bu3MUecKoro cojepxKaHus, CIPaBOYHBIE MaTepualbl, pecypchl cetu HHTepHeT, BlaneTh
npuéMamMi KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs MHPOPMALUU H3 OJHOH 3HAKOBOMH
CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE HWHGOpMAlUU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJACpKAHMsSI, MYOJIMYHO MPEJCTABIATH PE3YIbTaTh
HpOGKTHOﬁ nJIn I/ICCJIG[[OB&TCJH)CKOI;'I ACATCIIBHOCTH, IIPpU O3TOM TI'PaMOTHO HCIOJb30BaATh
M3yYEHHBIN MOHATUHHBIN anmnapaT U3y4yaemoro paszena (GU3MKA U CONMPOBOXKAATh BBHICTYIJICHHE
Mpe3eHTaluen ¢ yuéToM 0coOOEHHOCTEN ayTUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

No

HanmenoBanmne pa3aciioB U TEM IpOIrpaMMBblL

KommuectBo yacos

DnekTpoHHbIC (IU(PPOBEIE)

n/m Bcero, KoHTtposbHBIE [IpakTuueckue 00pa30oBaTeIbHBIC PECYPCHI
paboThl paboThl

Pa3nen 1. ®usnka u e€ poJib B IO3HAHUU OKPYKAIOIIEro MUpa

T.1 | ®usuka - HayKa 0 IpUpoje 2 0 0 Bu6mumotexa [JOK
https://m.edsoo.ru/7f416194

1.2 | Pu3nueckue BeIUYNHBI 2 | 0 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

-3 EcrecTBeHHOHAYYHBII METO/] TO3HAHUS 2 0 1 Bu6mmotreka [JOK
https://m.edsoo.ru/7f416194

iToro mo paszneny 6

Pa3nen 2. [lepBoHauyajibHbIe CBeJIEHUSI 0 CTPOEHUH BellleCTBa

2.1 | CtpoeHue BelecTBa 1 0 0 bu6nmorexa LIOK
https://m.edsoo.ru/7f416194

2.2 ) JIBr>KeHHE U B3aUMOJICHCTBUE YAaCTHUII BEIIECTBA L2 0 1 bubmuoreka [{OK
https://m.edsoo.ru/7f416194

2.3 | ArperatHbie COCTOSIHUS BEUIECTBA 2 0 0 bu6mmoteka [JOK
https://m.edsoo.ru/7f416194

Hroro no pasneny )

Pa3nen 3. /IBU:KeHHMe ¥ B3aMMOAelCTBHE TeJl

3.1 |MexaHnuecKoe ABMKECHUE 3 0 0 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

3.2 | Muepuus, macca, IIOTHOCTh 4 0 3 bubnunorexa LIOK

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

3.3 |Cuna. Buasl cun 14 1 2 bubnuoreka [JOK

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



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

Ne
n/a

HaumeHnoBanue pa3fesnoB 1 TeM NporpaMmsl

KonmuectBo uacoB

OnexTpoHHbIe (IIUPPOBHIE)

Bcero| KoHTtposbHbIe [IpakTruueckue 00pa30oBaTeIbHBIC PECYPCHI
paboThl paboThI

Uroro no pazueny 21

Pasnen 4. /laBjienue TBEPABIX TeJ, )KUAKOCTEH U ra3oB

4.1 daBnenue. [lepenaua naBneHust TBEPIBIMU TEIAMH, 3 0 0 bubmuoreka [IOK

JKUIKOCTSIMU U Ta3aMU https://m.edsoo.ru/7f416194

Z4.2— | JlaBieHue KUIKOCTH o 0 0 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

4-3— AT™MOc(epHOe TaBiieHHe —6— 0 0 bubnnoreka [JOK
https://m.edsoo.ru/7f416194

44— JleficTBUE )KUJKOCTH U Ta3a Ha NOTPY)KEHHOE B HUX  |=——F— 1 2 bubnnorexa [HOK

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

Hroro 1o pazneny 24

Pazgen 5. Pa6ora 1 MOIIHOCTH. DHEpPrus

5.1 Pa0Gorta u MOIIHOCTh 3 0 0 bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

5.2 |/TTpocTeie MEXaHU3MBI ) 0 2 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

5.3 |MexaHuueckas SHEpIrHs 4 1 0 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

Hrorp no pazueny 12

PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 12
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8 KJIACC

Ne HanmenoBanue pas3zienoB U TEM IPOrPaMMBbl KonunuecTBo yacos OnexTpoHHbIe (IIUPPOBHIE)
n/n Bcero,  KontposbHble [IpakTnueckue 00pa30BaTEIbHBIC PECYPCHI
paboThI paboThI

Pa3nen 1. TeruioBble siBJIeHUS

1.7 CrpoeHue 1 CBOKCTBA BEIIECTBA 4 0 0.5 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

T2 TennoBeie mporeccsl 21 1 4.5 bubnnorexka [HJOK
https://m.edsoo.ru/7f4181ce

Htoro nio pazneny 20

Pa3nen 2. JnekTpuyeckue 4 MATHUTHBIE SIBJICHUS

2.1 DnexkTpuyeckue 3apsiibl. 3apsHsKEHHBIC TENa U UX 7 0 1 bubnunoreka [JOK

B3aUMO/ICHICTBUE https://m.edsoo.ru/7f4181ce

22— [1oCTOSIHHBII NIEKTPUIECKHUIA TOK —20— 1 7 bubnnorexa [HOK
https://m.edsoo.ru/7f4181ce

2.3 ) MarauTHbIC SIBICHHUS 6 1 1.5 bubnuotexa [JOK
https://m.edsoo.ru/7f4181ce

2.4 | DneKTpOMarHuTHas WHIYKIIHS 4 0 0 bubnmnoreka [JOK
https://m.edsoo.ru/7f4181ce

Hroro no paszneny 37

PesepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 145
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9 KUIACC

D IO pa3aemy

Ne HaumeHnoBanwue pa3aenoB v TEM MPOTPaMMBbI KonudaecTBo yacos DnexTpoHHbIe (TUGPOBEIE) 00pa30BaTEIbHBIC
/1 Bcero, KoHnTposbHble [TpakTueckue peCypChl
paboThI paboThI
Pa3nen 1. Mexanu4yeckue siBJeHUsI
1.7 | Mexa"nudeckoe ABMKEHUE U CIIOCOOEI €0 14 0 2 bu6nmoreka [IOK
OTHCaHHS https://m.edsoo.ru/7f41a4a6
1.7 BzaumoneiicTBue TEI 19 | 1 2 bubnunoreka LIOK
https://m.edsoo.ru/7f41a4a6
13— | 3akoHbI coXpaHEeHUs 12 ] 0 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
Htoro o pazneny — 45
Pa3nen 2. MexaHuveckue KoJie0aHUsSI H BOJIHBI
2.1 |MexaHnnueckue KojieOaHus 6 0 3 bubnunoreka LIOK
https://m.edsoo.ru/7f41a4a6
2.2 ) MexaHnuecKue BOJIHBL. 3BYK 8 1 3 bubmuoteka [IOK
https://m.edsoo.ru/7f41a4a6
Uror 14

Pa3znen 3. 3J'leKTp0MaFHI/ITHOC moJi€ 1 3JIEKTPOMAaroHuTHbLIC BOJTHBI

3.1 |DneKTpOMarHUTHOE MOJIEC U DJIEKTPOMATrHUTHBIC 9 0 3 bubnmoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41a4a6

Hrore no paszneny 9

Pa3nes 4. CBeToBbIC SIBJICHUSA

4.1 |3aKkoHBI paclpOCTpaHEHHUs CBETA 4 0 2 bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6

4.2 |JIuH3BI M ONTHYECKHE IPUOOPHI 1 0 0 bu6muoreka [IOK
https://m.edsoo.ru/7f41ad4a6
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Ne HaumeHnoBanue pasziesnioB 1 TeM IpOTrpaMMbl KonnyectBo yacoB OnexTpoHHbIe (LU(POBBIE) 00pa3oBaTeIbHbIC
/I Bcero,  KontpomnbHbie [IpakTuaeckue peCypChbl
paboThI paboTbI
4.3 | PaznoxxeHue 6e0ro cBeTa B CIIEKTP 3 0 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 8
Pa3nen 5. KBanToBbBIE AIBJIEHUS
51— Mcnyckanue 1 NOroueHue cBeTa aToMOM 4 0 1 bubnnorexa [HOK
https://m.edsoo.ru/7f41a4a6
5.2— CTpoeHne aTOMHOrO siipa —5 0 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
5-3— JlnepHble peakiuu —8— 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pazpnen 6. [loBTOpuTe/IbHO-000011IAIOIIMIT MOTYIb
6.1 |TloBropenue n 0000IIEHNE COJePKAHUS Kypca 9 0 2 bubmmorexa [IOK
¢busuku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
UToro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 3 26
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLNECCA
. ®usuka. 7 kiacc. YueOnuk (aBtop A. B. [leppimkus).

. ®uzuka. Meroguaeckoe nocobue. 7 knacc (aBropsl E. M. I'yrauk, E. B. PribakoBa).

®uzuka. Tectol. 7 knacc (aBropsl H. K. Xannanos, T. A. Xannanosa).

®dusuka. Jlunakruaeckue matepuaisl. 7 kiaacc (aBTopsl A. E. Mapown, E. A. Mapon).

®usnka. 8 knace. YueOnuk (aBrop A. B. IlepsimkuH).

®dusuka. Meroanueckoe nmocodue. 8 knacc (aBropsl E. M. I'ythuk, E. B. PribakoBa, E. B. Illaponuna).
@usnka. Tectsl. 8 knacc (aBropsr H. K. Xannanos, T. A. Xannanosa).

. ®usuka. Jlmnaktuaeckue matepuainl. 8 kiace (aBTopsl A. E. Mapon, E. A. Mapon).

. ®usuka. 9 knacc. YueOnuk (aBropsl A. B. Ilepoimkun, E. M. 'yTHHK).

10. ®wusuka. Tectol. 9 knacc (aBTopsl H. K. Xannanos, T. A. XanHaHOBa).

11. ®usuka. unakruueckue marepuaisl. 9 kinacc (aBTopel A. E. Mapon, E. A. Mapon).

12. ®usuka. COopHHK BOIIPOCOB | 3a1a4. /—9 kitaccel (aBTopsl A. E. Mapon, C. B. [To3oiickuii, E. A. Mapon).

©CONOUTEWNE
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