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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no gu3uke Ha YpOBHE OCHOBHOI'O 0011I€T0 00pa30BaHus COCTaBJIEHA HA OCHOBE
MOJIOKEHUH U TpeOOBaHM K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON mporpammsbl, mpeacTaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéTrom
dbenepanbHOl paboueit mporpammbl BocnuTanus W KoHmenmmu mnpernofaBaHus y4eOHOTO
npeameta « Ou3nKay.

Copepxanue  mporpamMmbl 1o (u3uMke ~ HampaBieHO  Ha  (OpPMHUpPOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS WU OpPraHU3alMI0 HM3y4eHHs (PU3MKU Ha
JIeSITEIbBHOCTHONM OCHOBe. B mporpamme mo ¢u3uKe YYUTBHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanuzauuu  TpedboBaHuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeMETHBIM  pe3ylbTaTaM  OOy4yeHHus, a  TaKKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHOHAYYHBIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMUsl.

[Iporpamma 1o (hU3MKE yCTaHABIMBAET PACIPEIEICHHE Yy4eOHOro Marepuana Mo rojaam
oOydyeHus: (mo KjaccaM), NpeajiaraeT NPUMEPHYIO IOCIEAOBATENIbHOCTh H3YYEHUS TEM,
OCHOBaHHYK) Ha JIOTMKE pa3BUTHS MPEIMETHOIO COJAEpX aHUs U Yy4E€TE€ BO3PACTHBIX
0COOEHHOCTEH 00yUaroIuXCs.

[TporpamMma no ¢usmke pazpaboTaHa ¢ HENbIO OKA3aHUSA METOAMUYECKON MOMOIIHM YUUTENIO
B CO3[1aHUU paboyYeil MporpaMMebl IO y4eOHOMY MPEAMETY.

®du3zrka SBISETCA CUCTEMOOOPA3YIOMIMM JJIsI €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
IOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4YaeMbIX XHUMHUEH,
ouomnoruei, acTpoHoMHe U (U3MUecKoil reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NpeaocTaBiisieT HauOosiee sicHble 00paslibl MPUMEHEHHs] HaydHOIO METoja
MO3HAHUSA, TO €CTh CIIOCO0A MOMYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa U3 TJIaBHBIX 3a7a4 (PU3MYECKOro 0O0pa3oBaHUsl B CTPYKType oOIIero oOpa3oBaHUs
COCTOMT B ()OPMHUPOBAHMM E€CTECTBEHHOHAYUYHOM TIPaMOTHOCTM M HUHTEpeca K HayKe Yy
00yJaroImxcs.

N3yuyenue @u3ukun Ha 0a30BOM YypOBHE MPEIINOJIAraeT OBJAJCHUE CIEAYIOIUMHU
KOMITETEHTHOCTSIMU, XapaKTePU3YyIOIUMHI €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e HHTEPOPETUPOBATH JIAHHBIE W HCHOJIb30BAaTh HAYYHBIC JOKAa3aTEIbCTBA IS
MOJIyYEeHUS BBIBOJIOB.

[enn wuszyuyeHus (U3MKA HA YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSl OIpPEACNICHbI B
Konnenmuu npenogaBanust yaeoHoro npeamera «dusuka» B 00pa3zoBaTeIbHBIX OpTraHU3AIMIX
Poccuiickoit ®Denepannu, peanu3yOIMX OCHOBHBIE O00IIe00pa3oBaTEIbHBIC MPOTPAMMEI,
yTBepxkaEHHOM pemenneM Komternn MunucrepcTa npocsenieHns Poccniickoin @enepannn
(mpotokon ot 3 aexadbps 2019 r. Ne [1IK4BH).

ey nzyyenus: pusuMKu:

e TMpHOOpETEHHE HHTEpEcCa M CTPEMJICHHA OOYYaromMXCS K HaydHOMY H3YYEHHIO

IPUPOJIbI, PA3BUTHE X UHTEIJICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
e pa3BUTHE TPEACTABICHHM O HAYYHOM METOAE IMO3HAaHUS U  (POPMUPOBAHUE
UCCJIEI0BATENLCKOrO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;



e (opMupoBaHME HayYHOTO MHUPOBO33pPEHHUS KaK pe3yjbTaTa U3yY€HHS OCHOB CTPOCHHUS
MaTepuu U (PyHIaMEHTAITLHBIX 3aKOHOB (DPU3HKHU;

e (dopMupOBaHHE MPEICTABICHUA O POJIM (PU3MKHK OJS PA3BUTHUS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymiedl mnpodeccruoHaIbHOM
JIESITEIbHOCTH, CBSI3aHHOU ¢ (PM3MKOMW, MOJATOTOBKA K JajdbHEHIIEeMy OOYYEHHIO B 3TOM
HaIpPaBIICHUU.

JlocTikeHne HTHX IieJie mporpaMmbl Mo (U3MKe Ha YPOBHE OCHOBHOTO OOIIETO

00pa3zoBaHMs 00ECIIEUNBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

e TMpuoOpeTeHHue 3HaHUN O JAUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

e MpUOOpPETEHHE YMEHUM ONMUCHIBATH U  OOBICHATH (U3UUECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHUI;

e OCBOCHHE METOJIOB pEIICHUS MPOCTEHIINX pacuy€THBIX 3aJad C HCIHOJb30BaHUEM
buznyecKkux Mozenei, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE yMEHWUW HAOMIOMATh TPHUPOJHBIC SBJICHUS W  BBIIOJHATH  OTBITHI,
JabopaTtopHble pabOThl M OSKCIEPUMEHTAIBHBIC HCCIEAOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

e OCBOEHHE NpUEMOB paboThl ¢ MHpOpManued (U3NYECKOTO COJAEp)KaHUs, BKIIOYas
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHUAX (PU3UKH, aHalu3 W KPUTHUYECKOE
OlLICHMBaHUE UH(POPMALINH;

e 3HAKOMCTBO cO cepamu npodecCHOHATILHON JIeITEIbHOCTH, CBSI3aHHBIMH C (DU3UKOU,
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JIOCTUKEHUSX (PU3MUECKON HAYKHU.

Ha wu3yuenue ¢usuku (0a30BbIi YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoaUTCS 238 "yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENI0), B 8 Kilacce —

68 uacoB (2 uwaca B Hememwo), B 9 kmacce — 102 wyaca (3 yaca B HEHIEI).

[Ipennaraemsiii B mporpamme 1o (pusuke nepedeHp 1adbopaTOpHbIX padOT U OMBITOB HOCUT

PEKOMEHIaTeIbHBIN XapakTep, YUYUTENb JIeJaeT BEIOOP MpoBeaeHUs Ja00paTOPHBIX paboT 1

OMBITOB C Y4ETOM  HWHIUBUAYATBHBIX  OCOOCHHOCTEH  OOy4aromuxcs,  CIHCKa

IKCMIEPUMEHTATIBHBIX 3aJaHUN, TPETaracMbIX B PaMKaX OCHOBHOTO TOCYJIapCTBEHHOTO

’K3amMeHa 1o (pusuke.



COJEPKXAHUE OBYUYEHUA

7 KIIACC

Pasznea 1. ®u3uka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o npupoje. ABneHus npuponabl. OU3NUECKUE SBJICHUSA: MEXaHHYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenWuyuHbL. M3mepenue ¢usmdyeckux BeMMUMH. DuU3MYecKkue MpPUOOPHI.
[TorpemHocTs n3MepeHnii. MexxnyHapoaHasi CuCTeEMa €AUHULL.

Kak ¢usmka u apyrue ectecTBeHHbIE HAayKH H3y4aloT npupoay. EcrecTBeHHOHaydHBIN
METOJI TO3HAaHMS: HaOII0/IeHHe, MOCTAaHOBKA HAYYHOI'O BOIPOCA, BBIIIBHIKEHHUE THUIOTES,
HKCIEPUMEHT IO NPOBEPKE THUIIOTE3, OObACHEHHWE HalIogaemMoro siBiaeHus. OmnucaHue
(bU3MYECKUX SIBICHUMN C TTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHuveckue, TEIUIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHU.

2. Dusuyeckue MpUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U IU(POBBIM

pruOOpPOM.

Jlabopamopnvie pabomel u onvimol.

1. OmpeneneHne LEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

2. M3mepeHue pacCTOSHUMU.

3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TeEA.

4. OmnpeneneHue pasMepoB MaJIbIX TeJ.

5. M3mepenue TtemiepaTypbl MpU MOMOIIM >KHAKOCTHOIO TEpMOMETpa W JlaTyuKa

TEMIIepaTyphl.
6. IIpoBeneHue wuccienoBaHUsA [0 NPOBEPKE TMIOTE3bl: NAJBHOCTh MOJETA IIAPUKA,
NYIIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKAa.

Pasznen 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONbIThL, JA0Ka3bIBAIOIINE
JVCKPETHOE CTPOECHHE BELIECTBA.

JIBrkenue dactul BemecTBa. CBsI3b CKOPOCTH JBWXKEHHMS YacTULl C TEMIIEpaTypoOM.
bpoyHnoBckoe nBwkenue, auddysui. B3auMopeiicTBue dYacTHIl BEIIECTBA: MPUTSKEHUE H
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI  BEILIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH H  TBEPABIX
(KpucTammyeckux) Tesl. B3auMOoCBsI3b MEXy CBOWCTBAMU BELIECTB B PA3HBIX arperaTHbIX
COCTOSHUSIX U MX aTOMHOMOJEKYJSpHbIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUMN
BOJBI.

Hemoncmpayuu.

1. Habmnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.

3. HaGmionmenue siBieHW, OOBSICHSIONIMXCS MPUTSDKCHHEM WM OTTAJIKMBAHUEM YaCTHIL

BEILIECTBA.
Jlabopamopnsie padomul u onvimol.
1. OreHka 1uamMeTpa aToMa METOJA0M PSJIOB (C UCTOb30BaHUEM (GoTorpaduii).



2. OnbIThI 10 HAOJIOICHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OmnbITe MO0 0OHAPYKEHHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHUS.
Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.
Mexannueckoe JaBwkeHHE. PaBHOMepHOe M HepaBHOMepHOe nBMkeHUE. (CKOpOCTb.
CpenHsast CKOpOCTh IPU HEPABHOMEPHOM JBHKEHUU. PacU€T IyTH U BpEMEHU JIBUKEHUS.
SBneHre wHepuMU. 3aKOH WHEpUUU. B3auMmopelcTBHe Tel KaKk MNPUYMHA W3MEHEHUS
CKOpPOCTH ABWXKEHUS Tesl. Macca kak Mepa MHEpTHOCTH Tena. I[lmoTHocTh BemectBa. CBS3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIIECTBA.
Cuia kak xapakTepucThka B3aummonencTBus Tten. Cuia ymnpyrocth M 3akoH ['yka.
W3mepeHne cuiibl C MOMONIBIO AMHAMOMETpA. SIBIIEHHE TATOTEHUS W cuja TshkecTu. Cuna
TSOKECTH Ha Apyrux IuiaHerax. Bec tema. HeBecomocTh. CrokeHHE CHII, HANpPaBJICHHBIX IO
onHoM npsamoi. PaBHoxenctByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHHSI U TPEHHUE MOKOSI.
TpeHue B mpupoae U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MeXaHUYECKOTO ABUKECHHUS Tea.
2. M3MepeHue CKOpOCTH MPSMOJIIMHENHOTO ABUKECHUS.
3. HaOmronenue siBeHUs: HHEPLUU.
4. HaOmroneHue n3aMeHeHUs! CKOPOCTHU MTPH B3aUMOJICHCTBUU TEJI.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HaPaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopnvie pabomel u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO IBWKEHHUA (IIapuKa B KUIKOCTH, MOJETU
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jaliee).

2. OmpeneneHne cpelHeld CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa MO0 HAKJIOHHOW
IIJIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. OmbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsDKeHHS (nedopmariuu) NpyKUHbl OT
MIPUJIOKEHHOMN CUJIBI.

5. ONBITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJIBKEHHSI OT Beca Tejla U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.

JHaBnenue. CiocoObl YMEHBIIIEHUS W YBEJIMUEHUs J1aBiieHus. JlaBieHue raza. 3aBUCMMOCTb
JaBJeHUs ra3a oT o0béMa, Temneparypsl. [lepenava gaBiaeHUs TBEPABIME TEIAMH, KU IKOCTIMU
u razamu. 3akoH [lackans. [IlHeBMaTuueckue MaillvHbl. 3aBUCHMOCTH JIABJICHUS KUIKOCTU OT
ryouHbl.  ['mapoctatudeckuii  mapajgokc. CooOmiarommuecss cocynbl. [ 'HapaBiuyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmocepHoe napneHue. [IpuymHBI CyIIeCTBOBAaHUS BO3AYIIHOMN
obonoukn 3emnu. OmnbiT Toppuuennu. M3mepenue arMocepHOro naBieHHS. 3aBUCHMOCTD
aTMOC(EpHOro JaBJ€HUS OT BBICOTHI HaJ ypoBHeM Mops. [lpubopsl myis u3MepeHus
aTMOC(EPHOTO JaBIEHUS.

JlelicTBUE KUJIKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TeJio. BriTalikuBaronias (apxumeioBa)
cuna. 3akoH Apxumena. [1naBanue Ten. BoznyxoriaBanue.

Jemoncmpayuu.
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3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBaeHUs )KUAKOCTBHIO U Ta30M.

Coolmiaromuecs cocyabl.

['mapaBauyueckuu mpecc.

[IposiBienue nelcTBrs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOMIEH CHJIBI OT 00bEMa NOrPYKEHHOM 4YacTU Telaa |
IJIOTHOCTH 5KHJIKOCTH.

PaBeHCTBO BBITAIIKUBAIOLIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VcmoBue 1maBaHWs TeN: IUIABAaHUE WIM TOTPYKEHHE TEJl B 3aBUCUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEU TEJIa U JKUJKOCTH.

Jlabopamopnvie pabomul u onvimol.

1.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B KUIKOCTh
YacCTH TeJa.

OnpeneneHue BBITATKUBAIOMIEH CHUJIbL, JECHCTBYIOIIEH Ha TEJNO, IOTPYXKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIBI, JEUCTBYIOIIEH HA TEIO B )KUIAKOCTH,
OT Macchl TeJa.

OMnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKHBAIOLICH CHIIbI, JEUCTBYIOIIEH Ha
TEJO B XKHUAKOCTH, OT 00bEMA MOTPYKEHHON B JKUJIKOCTh YaCTH TeJla M OT IUIOTHOCTHU
KUJIKOCTH.

KoHcTpynpoBanne apeomerpa WIM KOHCTPYHPOBAaHHME JIOAKA MW ONpENEIICHHE €€
rpy30N0ABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHePrus.
Mexanudeckas pabora. MoIHOCTb.

[IpocTble MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuUiio paBHOBecHs

pbruara. [IpuMeHeHue npaBuiia paBHOBECHS pbhldara K 0JIOKY. «30JI0TO€ MPABUIIO» MEXaHUKH.
KIIJI mpocthix Mmexanu3mMoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckass sHeprud. KuHeTtnueckas W moTeHUManbHass 3Heprus. l[IpeBpainenue

OJIHOTO BHJIa MEXaHUUECKOMN SHEPTUH B APYTroi. 3aKOH COXpaAHEHHS YIHEPTUH B MEXaHUKE.
Hemoncmpauuu.

1.

[IpuMepbI TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1.

2.
3.

4
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Onpenenenue pabOTHl CHUIIBI TPEHHS TIPU PABHOMEPHOM JIBMOKCHUH Teja TI0
TOPU30HTAIBLHOM MTOBEPXHOCTH.

HccnenoBanue ycioBUM paBHOBECHUS pblyara.

N3mepenue KIIJ[ HaKITIOHHOW MIIOCKOCTH.

N3ydeHne 3aKk0Ha COXPaHEHUSI MEXAHUYECKON YHEPIHUH.

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBI€ MOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS BellecTBa. Macca u
pasMepbl aTOMOB W MoOJIeKyd. OMNbITBI, TMOJITBEPXKIAIONIME OCHOBHBIE  IOJIOKEHUS
MOJIEKYISIPHOKUHETUIECKON TEOPHH.



Mopnenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHMM BellecTBa. Kpucramimueckue u
amop(dubie Tena. OOBICHEHNE CBOWCTB Ira30B, KUIAKOCTEH U TBEPABIX TN HA OCHOBE MOJIOKEHUN
MOJIEKYISIPHO-KUHETHUECKON Teopuu. (CMauuMBaHUE M KANWULSIpHbIE SIBJICHHS. TeraoBoe
pacIIMpPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBUKEHHUS YaCTHII.
Bayrtpennss osHeprus. CrocoObl HW3MEHEHWsS BHYTPEHHEW OHEPTrUd: TeIulonepeaada |
coBeplIeHre padoThl. Buapl Temonepeauu: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonudectBo TemnoTsl. YjenbHas TEIUIOEMKOCTh BelllecTBa. TermiooOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHUE TEIUIOBOTO OanaHca. [lnaBiieHne u OTBepJi€BaHUE KPUCTALITUYECKUX
BEIIECTB. YJienbHas TeruioTa 1uiaBieHus. llapooOpazoBanve u koHaeHcauwus. Mcnapenue.
Kunenne. YaenmpHas Termaora mapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIEPATYpPhl KUIICHHS OT
aTMOC(EpHOTO J1aBJICHUS.

BrnaxnocTth BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJIOTa CTOPaHUS.

[Ipunuunel pabotsl TermnoBbix jasurareneid KIIJ temmoBoro npuratens. TemioBbie
JIBUTATEIIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUs PHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpauuu.

Hab6mronenne O6poyHOBCKOTO JIBUKEHUS.
HaGmonenune nuddysuu.
HaOmnronenue siBfieHni cMaurBaHUsI M KalMWIISIPHBIX SIBJICHUH.
Habnronenue TemioBoro pacuiupeHus Te.
W3meHenue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HAarpEBaHUU WJTH OXJIAK]ICHUU.
[IpaBuiia u3MepeHUs TEMIIEPATYPBI.
Bunae! Tenmonepenayu.
OxJtaXxieHue Ipyu COBEPIIEHUH pabOTHI.
HarpeBanue npu coBepiieHHN pabOThl BHEITHUMU CHUJIAMHU.
. CpaBHEHHE TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaOmroienue KUIeHusI.
. HabGmroneHue nocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.
13. Mojienu TeraoBbIX IBUTATEIICH.
Jlabopamopnwie pabomel u onvimol.
1. OmbITHI 110 OOHAPYKEHUIO TCUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.
2. OnBbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.
3. OnbITHI 10 HAOIIOJICHUIO TEIIJIOBOTO PACIIUPEHUS Fa30B, JKUIAKOCTEH U TBEPBIX TEIl.
4. OmpeneneHue NaBJICHUS BO3AyXa B OAJUTOHE MITIPHUIIA.
5. OmbITHI, JEMOHCTPHUPYIONIME 3aBUCHMOCTh JaBJICHHUS BO3ayXa OT €ro o0néMa u
HarpeBaHus WIN OXJIaXKICHUSI.
6. IIpoBepka rHUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOnronenve n3MeHEHUs! BHYTPEHHEH 3HEPruM Teja B pe3ysbTaTe TeIUlonepeaadyu u
pabOThI BHEITHUX CHIL.
8. MccienoBanue siBIEHUS TEMJI000MEHA IPU CMEIIMBAHUY XOJIOAHOM U ropsiueit BOJbI.
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9. OmpeneneHue KOJUYECTBA TEIJIOThI, IMOJYYEHHOIO BOJOM TMpU TEIIOOOMEHE C
HAarpeTbiM METAJUINYECKUM LIUIUHIPOM.

10. OnpeneneHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporiecca CIapeHusl.

12. OnpenesieHne OTHOCUTEIIBHON BIAXKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IIABJICHUS JIhJA.

Pa3znen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJIEHUSI.

DnekTpuzanus Tei. J(Ba polia s3neKTpudecKux 3apsaaoB. BzanmoneicTBre 3apsiKEHHBIX TEIL.
3akoH KynoHa (3aBUCMMOCTB CHJIbI B3aUMOJCHCTBUS 3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsAI0B U
PACCTOSTHUSI MEXTY TEIaMM).

DnekTpudeckoe noje. Hanpssk€HHOCTh anekTpuyeckoro mnosist. [IpuHnun cyneprno3unuu
AIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsAnoB. DJIEMEHTapHBIN 3yeKTpudeckuil 3apsan. CrtpoeHue
atoma. [ IpoBOTHUKH U TUATEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYLIECTBOBAHUA DICKTPUUYECKOTO TOKa. M CTOYHMKH
MOCTOSTHHOTO TOKa. J[eWCTBUSA 3JIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHHUTHOE).
DJIEKTPUYECKHUIM TOK B )KUJKOCTSX U ras3ax.

Onektpuueckass nenb. Cuna ToOKa. OJJekTpuueckoe HampsbkeHue. ConpoTHBIIEHUE
MPOBOJHUKA. YJIEJIbHOE CONPOTUBIECHHWE BemecTBa. 3akoH OMa [ ydacTKa Lenwu.
[TocnenoBaTenbHOE U MapauIEIbHOE COCTMHEHNE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB ANEKTPUUECKOTO TOKA. 3akoH Jxoyns—JleHna. DnekTpruueckue Henu
U TIOTPEOUTENH SIEKTPUIECKOM 2Hepruu B ObITYy. KopoTkoe 3aMbIkaHume.

[locTostHHBIE MarHuThl. B3anMOIENCTBUE IOCTOSIHHBIX MAarHuTOB. MarHutHoe IoJe.
MarauTtHoe moJie 3eMJIM UM €ro 3Ha4eHue i >kKu3HU Ha 3emuie. OnbIT Ipcrena. MarHutHoe
MOJIE AJIEKTPUUECKOrO TOKA. [I[pMeHeHne 31EeKTpPOMariuToB B TEXHUKE. J[€CTBME MAarHUTHOTO
MoJisi Ha TMPOBOJHUK C TOKOM. OJEKTPOJIBHUIaTeNb IOCTOSHHOTO TOKa. lcnonp3oBaHue
AJIEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel @apazness. SBiaeHue  3ieKTpoMarHUTHOW  wHAykuuu. IIpaBumo  Jlenua.
Onektporeneparop. CrocoObl TMOMYyYEHHUST DJICKTPUUECKOM DSHEPruu. JIEKTPOCTAHIIUM Ha
BO300HOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Hemoncmpauuu.

DJeKTpu3alus Tej.

JIBa pozia 3JIEKTpUUYECKUX 3apsSA0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTaTUYECKAs UHAYKIIHSL.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOIHUKH U AUBJAEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.

JlencTBUsI 3IEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. ['a30BblIii pa3ps.

12. I3MepeHue cuiibl TOKa aMIIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

M3Mmepenne 2IeKTPUYECKOT0 HAaPSHKEHUS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3anmonencTBre MOCTOSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJIFOCOB MarHuTa.
MonenupoBaHuE MarHUTHBIX I1OJIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleficTBHEe MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
DNEKTPOABUTaTEIb OCTOSHHOIO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHONW MHIYKIUU.

OneiTel @apajes.

3aBUCUMOCTh HaIPABJICHHS] HHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHHUS.
DIEeKTpOoreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

A e

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpIThl IO HAOTIOJEHUIO 3JEKTPU3ALMH T UHAYKIIMEN U P COIIPUKOCHOBEHUH.
HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO OISl HA POBOJHUKYU U TUAJIEKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3mepeHue U peryJimpoBaHUE CUIIbI TOKA.

N3mepeHne U peryJiupoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIbI TOKA, UAYIIETO Y€pe3 Pe3UCTOP, OT COMPOTUBICHUS
pE3UCTOpa U HAIPSKEHUSI HA PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOUIME  3aBUCUMOCTb  DJIEKTPHUUYECKOTO  CONPOTHUBIICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOLAU MTONEPEYHOr0 CEYEHU U MaTepHaa.

[IpoBepka npaBuiia CI0KEHUS HAIMPSKEHUU MPU MOCJIEI0BATEIbHOM COCIMHEHUU IBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Juisi CUJIbI TOKA MPY NMapayieIbHOM COETUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIHOCTH MIEKTPUUECKOTO TOKA, BBIIEISIEMOM HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HAYLIETO Yepe3 JaMIIOUKy, OT HaMPsKEHUsS Ha
HEM.

Omnpenenenue KII/I narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

W3yyeHne MAarHWTHOTO TIOJS TIOCTOSIHHBIX MArHUTOB TPU UX OOBCAMHEHUH U
paszieneHuu.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMnBIThI, TIEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbl B3aUMOJICUCTBUS KATYIIKA C TOKOM U
MarHuTa OT CUJIbI TOKAa U HAIlPaBJICHUS TOKA B KaTYIIIKE.

N3yuenue neicTBUSI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThbl 3JIEKTPOABUTATENS.

N3mepenue KIIJI anekTpoaBUraTeibHON yCTaHOBKH.

OnbITEl IO UCCIEOBAHUIO SBJICHUS SJEKTPOMATHUTHOM WHAYKIWU: HUCCIEAOBAHUE
M3MEHEHUM 3HaYEHUs U HAPaBJIEHUS UHAYKIIMOHHOTO TOKA.
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Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexanundeckoe nBwxkeHune. MarepuanbHasg Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JBW)KEHMSA. PaBHOMEpHOe npsmMoiMHElHHoe nBwxeHue. HepaBHOMepHOE
npsMoJIMHEeHOoe ABWkeHue. CpelHsss U MIHOBEHHash CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JIBUKCHUU.

Yckopenue. PaBHoyckopeHHOE npsAMoMHElHOe JBuxkeHne. CBoOoHOe najeHue. OmnbIThl
[Manunes.

PaBHOMEpHOE nBHKEHUE N0 OKpyx)HocTu. llepuon u yactora oOpaienus. JluneliHas u
YTJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

[lepBoiii 3akoH Hprotona. Bropon 3akoH Hetorona. Tperuin 3akon Herotona. IlpuHiumn
CYIEPIO3ULINU CUIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIBKEHMsSI, Cujla TPEHUs
IIOKOS1, IPYTHE BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpPEHHE CBOOOJHOrO MaJeHHS.
JBwxenne maner Bokpyr ComnHpa. llepBas kocmuueckas ckopocTb. HeecomocTes u
IIEpErpy3KH.

PaBHOBecue marepuanbHOil Touku. AOcomoTHO TBEpAOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOW OChIO BpatieHus. MoMeHT cuibl. LIeHTp TskecTn.

Nmnynec Tena. M3menenne mmmyibea. MmmynbCe cuibl. 3aKOH COXPAaHEHUS WMITYJIbCA.
PeaktuBHOE nBMKEHHUE.

Mexannueckass pabota U MOIIHOCTb. PaboTta cui TskecTH, ynpyroctd, TpeHus. CBs3b
3Hepruu M pabothl. lloTeHuumanbHast 3HEprusi Tena, MOJHATOrO HaJa TMOBEPXHOCTHIO 3E€MJIH.
[loTeHuManbHas HEprus CKaTou NMpykuHbl. KnHetndeckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruM. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTHH.

emoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JBMKEHUS Tela OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHME NYTE€W M TPACKTOPUM IBMKEHUS OJHOTO U TOTO K€ TeJlda OTHOCHUTEIIBHO
Pa3HBIX TEJI OTCUYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanne Npu3HaKkoOB PaBHOYCKOPEHHOIO JIBUKECHUS.

Habmoienue nBH>KEHUs Tena 1Mo OKPYKHOCTH.

HabGnronenne MmexaHM4ecKuX sIBJICHUM, TPOUCXOMSIIUX B cUcTeMe oTcuéra « Temexkar
npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHHHM OTHOCUTENIbHO KaOuHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHHUS TeJIa OT MacChl TeJIa U ACHCTBYIOIIEH HA HETO CHUJIBI.
Hab6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUU TElL.

M3meHenue Beca Tesa Mpu yCKOPEHHOM JBHKECHUH.

10. Ilepenada nMiynbca npyu B3aUMOACUCTBUY TEIL.

11. IIpeoOpa3zoBanusi SHEPTUM NIPU B3aUMOIEHCTBUH TEJL.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aMMOJICHCTBHH.

13. CoxpaHeHHe UMITYJIbCa TPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabmroieHue peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU IIPU CBOOOJHOM MAJCHUH.
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16. CoXpaHEeHUE MEXaHUYECKOW SHEPTUU MPU ABUKECHHUU TeJNA MO AEHCTBUEM NIPYKHUHBIL.

Jlabopamopnwie pabomel u onvimol.

1. KoHcTpynpoBaHue TpakTa MJjid pa3roHa M JaJdbHEHIIEro pPaBHOMEPHOIO JBHKEHUS
IapUKA WK TEIEHKKH.

2. OmpeneneHre cpeaHE CKOPOCTH CKOJBXEHUs OpyCKa WM JBWKEHHUS IIapuka Mo
HAKJIOHHOU IUTIOCKOCTH.

3. OmpeneneHre yCKOPEHHsl Tejla MpPU PAaBHOYCKOPEHHOM JBWMKEHHUU IO HAKIOHHOW
IIJIOCKOCTH.

4. VccrnenoBaHue 3aBUCMMOCTH IIyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBHXKEHHH 0O€3
Ha4yaJbHON CKOPOCTH.

5. IIpoBepka runoTe3bl: €CIM IPH PpaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayalbHOU CKOPOCTH
IIyTH OTHOCSITCS KaK s/l HEYETHBIX YHUCEII, TO COOTBETCTBYIOLIUE TPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

6. HMccnegoBaHue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHHUSI OT CHJIbl HOPMAJbHOIO
JTaBJICHHS.

Omnpenenenue kKodPphunreHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOTHl CUJIBI TPEHHS TPU PABHOMEPHOM JIBHOKCHUM Teja TI0
TOPU30HTAJIbHOM ITOBEPXHOCTH.

10. Onpenenenne padbOThl CHIIBI YIPYTOCTH MpPU TOABEME Tpy3a € HUCHOIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannuyeckue Koj1e0aHusl U BOJIHBI.

KonebatenbHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHWM: MEepuoj, 4acToTa,
aMIuiMtyaa. MareMaTtudeckuii W TPYKUHHBIM MasTHUKHU. lIpeBpamienne »sHepruu mpu
K0JI€0ATEeIbHOM JABUKEHUHU.

3aryxatomue kojebanus. BeiHykneHHbsie koseOanusa. Pezonanc. MexaHnyeckue BOJHBI.
CBoiicTBa MexaHUYECKUX BOJIH. [Ipo1oibHBIE U TONEpEYHbIE BOJIHBI. [[I1MHA BOJHBI U CKOPOCTH
e€ pacpocTpaHeHusi. MeXaHMYECKHUE BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. MH(dpa3Byk U yabTpa3ByK.

Hemoncmpauuu.

1. HaGnronenue xoneOaHuii TEJ MO ACUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaGmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaOmronenue BbIHYKIEHHBIX KOJI€OaHUI U pe30HaHCca.

4. PacnpocTpaHeHue NpoJ0JIbHBIX U MONEPEUHBIX BOJIH (HA MOJENH).

5. Halmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.

6. AKYCTHYECKHIl pe30HaHC.

Jlabopamopnwie pabomel u onvimol.

1. OrmpezeneHne 4acTOThI U Mepruoja KoieOaHU MaTeMaTHYECKOro MasTHHUKA.

2. OmpeneneHue 4acTOThl U IEPHOJIa KOeOaHUi MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TEpHOAAa KOJEOAHWH IMOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.



4. VccrnenoBaHue 3aBUCHUMOCTU MepuoAa KoJeOaHWl MPY>KUHHOTO MasiTHUKA OT MAacChl
rpy3a.
5. IlpoBepka He3aBUCMMOCTH TepuoAa KoueOaHWil Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpy3a.
6. OIBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD MEPUO/Ia KOJIEOAHUN MPYKUHHOTO MasiTHUKA
OT MAacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHHst CBOOOHOTO MaCHHUS.
Pazgea 10. DneKTpoOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE TMOJIE. DJIEKTPOMArHUTHbIE BOJHBI. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIkana 31neKTpOMarHuTHHIX BOJH. MICIIOIB30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM
CBA3U.
DJleKTpoMarHuTHas npupona csera. CkopocTs cBeTa. BoJHOBBIE CBOKCTBA CBETA.
Jemoncmpayuu.
1. CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnvie pabomel u onvimol.
1. W3yueHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIbI0 MOOMIIBHOTO TeNePOHA.
Pasnen 11. CBeToBbIC SIBJICHHS.
JlyueBass mopenp cBera. Mcrounuku cseta. IIpsAMoOJIMHEWHOE paclpoCTpaHEHUE CBETA.
3atmenns Connua u JIyasl. Otpaxenune ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomnenue cBeTta. 3aKOH NpeaomiieHus cBeTa. [loaHOe BHYTpEHHEE OTpa)KEHHE CBETA.
Hcrnonb30BaHuE MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.
Jlunza. Xopx mydeit B numH3ze. OnTuueckass cucrteMa (oroammapara, MHKPOCKOMA H
Teneckona. I'na3 kak ontuyeckas cuctema. biM3opykocTs U JaIbHO30PKOCTb.
Paznoxenue 6enoro ceetra B cekTp. OnbiTel HetoTOHA. ClioXKEHUE CIIEKTPAIbHBIX [[BETOB.
Hucnepcus cBera.
Jemoncmpayuu.
[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.
OTtpaxeHune cBeTa.
[Tonyyenue n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax.
IIpenomiienue cBera.
OnTuyecKkuil CBETOBO/I.
Xona mydeil B cobuparoiieil JnH3e.
XoJ Iyder B paCCEUBAIOIIEH JIMH3E.
[Tonydyenune n300paxeHuit ¢ TOMOUIBIO JIMH3.
[Tpuniun gevictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Mopzens rnasa.
11. Pa3noxenue 06e5oro cBera B CIEKTP.
12. [lomyyenue 6eoro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopnsie padomul u onvimol.
1. HccnepgoBaHue 3aBUCUMOCTH yTrila OTPAXKEHUSI CBETOBOTO JIyda OT yrja HaJcHHUs.
2. W3ydeHue xapakTepUCTHK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
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3. HMccnepoBaHue 3aBUCMMOCTH yIJIa MPEJIOMIIEHHS] CBETOBOTO Jy4ya OT yIJia NaJCHUs Ha
TPAHMILIE «BO3IYX—CTEKIIO.

[Tomy4yeHune n300pakeHUH C TOMOIIBIO COOUPAIOIICH JIMH3HI.

Omnpenenenue GOKYCHOTO PACCTOSHUSA U ONTUYECKON CUITBI COOMPAIOIICH JIMH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITel MO BOCHPHUATHIO I[BETA MPEIMETOB MHPHU UX HAONIOAEHUU YEpe3 I[BETOBBIE
(UIBTPBI.

Pa3znen 12. KBanroBble IBJI€HHUS.

OmnswiThl Pesepdopaa u manerapuas mojaenb atoma. Mogens aroma bopa. Hcnyckanue u
MorJIonIeHre cBeTa arToMoM. KBaHThI. JIMHEYaThie CIIEKTPHI.

PamnoaxktuBHOCTE. Anbda, Oeta- u ramma-uznydeHus. CTpOeHHE AaTOMHOTO sjpa.
Hyknonnasg wmoxaens artoMHoro sapa. HM3orombel. PamnoaktuBHble mnpepameHus. llepuon
MOJIypacriajia aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO U MacCOBOTO YHUCENl. DHEPrUsl CBA3U
aToMHbIX sifep. CBs3b mMaccel M SHEpruu. Peakuumu cuHTe3a M jAeneHus saep. VcTouHuku
sHepruun ConHIa U 3BE3N.

Snepnas sHepreTuka. /[elicTBus paguoaKTUBHBIX U3yYECHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMyHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5
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PaboTa cuérunka HOHU3UPYIOIINX U3ITYyUCHUH.
Peructpanus uznydeHus NpupoIHbIX MUHEPAJIOB U IPOITYKTOB.

Jlabopamopnvie pabomel u onvimol.

1. HalnroneHue CruIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpEeKOB: H3MEPEHUE HSHEPTrUU YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. M3mepenue pagnoakTuBHOIrO (poHa.

I[HoBTOpPHUTEIBLHO-00001IAKOIMH MOAYIb.

[ToBTOpUTENHEHO-00001IAIOMINIA MOYJIb TPEAHA3HAYEH JJI CUCTEMATH3alluU U 0000IIeHHS
IPEIMETHOTO COJEp>KaHUS U OIbITa AEATEIbHOCTH, MPUOOPETEHHOTO MPH HU3YUYEHUU BCETO
Kypca (pu3uKy, a TaKKe 71 HOJATOTOBKM K OCHOBHOMY IOCYJJapCTBEHHOMY SK3aMEHY 10 (U3HKe
JUTs1 00y4aroIIMXCs, BHIOPABIINX ATOT YUY€OHBIN MpeIMeT.

[Tpu n3ydeHnn TaHHOTO MOAYJIS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUJIBI IEATEIIbHOCTH,
Ha OCHOBE KOTOPBIX O0O€CIEeYMBAETCS JIOCTHXKEHUE TMPEAMETHBIX W METalpeIMETHBIX
IUTAHUPYEMBIX PE3yJbTaTOB OO0y4YeHUs, (POPMUPYETCS €CTECTBEHHOHAy4YHasi T'PaMOTHOCTH:
OCBOCHHME HAYYHBIX METOJIOB MCCIIEIOBAHUS SIBIICHUA NPUPOABI W TEXHUKH, OBJAJCHHE
YMEHUSIMU OOBSICHATH (PU3UUECKUE SIBICHUS, IPUMEHSIS [TOJyYE€HHbIE 3HAHUS, PELaTh 3aauH, B
TOM YHCJIE KAUECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMNMATBHO AESATENBHOCTHBIM XapaKTEP MaHHOTO pas3zena peain3yeTcs 3a CYET TOro,
YTO 00yUarOIIMeCs BBIMOIHSIIOT 331aHUS, B KOTOPBIX UM MPEAIaraeTcs:



HA OCHOBE MOJyYECHHbIX 3HAHUI Pacro3HaBaTh U HAYYHO OOBICHATH (PU3NUYECKUE SIBJICHUSA
B OKPY’KaloIllel MPUPOAE U NMMOBCEAHEBHOM KU3HU,
WCIIOJIb30BaTh HAYYHBIE METOJbI MCCIEAOBAHMS (PU3NUYECKHUX SBICHUN, B TOM YHUCIE IS
MIPOBEPKHU TUIIOTE3 U MOJYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHITh HAay4YHbIE OCHOBBI HamOoJiee BaXKHBIX JOCTHXKEHUU COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMmep, MPAKTUYECKOTO HWCIIOIB30BAHUS PA3JIMYHBIX HMCTOYHUKOB HSHEPrMA HAa OCHOBE
3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB YHEPTUMU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yyenue ¢u3nku Ha YpOBHE OCHOBHOTO oOmIero oOpa3oBaHUsI HANpaBlIEHO Ha

JOCTUKEHUE TMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pesymbrare wusyueHus QPU3MKKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy
oOyyaromierocs 0y1yT cOpMUPOBAHBI CIEAYIOIINE TNYHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) IATPHMOTHYECKOT0 BOCIIUTAHUSA:

e - MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKON (hu3nuecKon
HayKH;

e - IIEHHOCTHOE OTHOIIICHUE K TOCTIKCHHUSIM POCCUNUCKUX YIEHBIX-(DU3UKOB;

e 2) rpa:KIaHCKOr0 M JTYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYUMBIX M ITHUYECKHX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTHXKEHUN (DU3UKHU;

e - OCO3HAHUE BaAXKHOCTU MOPATbHO-ITUYECKUX MMPUHIIUIOB B AEATEILHOCTU YUEHOTO;

e 3)3CTETH4YeCKOr0 BOCIIUTAHMS:

e - BOCIIPHUSITUE ICTETUYECKUX KayeCTB (DU3MYECKON HAyKu: €€ TapMOHHUYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOTO MO3HAHMS:

e - OCO3HAaHME IIEHHOCTU (HU3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUIIIEN COCTABIISIOIIEN KYJIbTYPHI;

e - pPa3BUTHE HAYYHOU JHOO03HATEILHOCTH, MHTEPECA K MCCIIEA0BATENHCKON IEATEIbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbS H IMOIUOHAIBHOI0 0JIATOTNOJIYYHA:

e - OCO3HaHME IIEHHOCTU 0e30MacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTUUYECKOM MUPE,
BOXXHOCTH TIpaBUJI 0€30MMacHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOTax, C AJIECKTPUUECKUM U
TETJIOBBIM 00OPY/IOBAHUEM B JIOMAIITHUX YCIOBUSX;

e - c(hOpMUPOBAHHOCTH HaBbIKA pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMUOKY M TAKOTO Ke
1paBa y JIpyroro 4ejioBeKa;

e 6) TPYIOBOIO BOCIIUTAHMSA:

e - AKTMBHOE Y4YacCTHE€ B PCIICHHM MPAKTUYECKUX 3a]ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alid, TopoAa, Kpas) TEXHOJOTMYECKOM ¢ COUMAJIIbHOW HAINpaBJICHHOCTH,
TPEOYIOMUX B TOM YnCie U GU3NUCCKIX 3HAHUM;

e - UHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPodeccuii, CBI3aHHBIX C (DUBUKOIL;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUEHTAIlMA HA TPUMEHEHHE (DPU3MYECKUX 3HAHWUU IS pPEIIeHHus 3ajad B 00JacTu
OKpY’KaroLIEl Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB M OLIEHKU WX BO3MOXHBIX MOCIEACTBUAM 151
OKPYXarouen Cpebl;

e - OCO3HaHME r100aTbHOTO XapaKTepa FIKOJIOTHYECKUX MPOOJIeM U MyTell UX pPelIeHHUS;

e 8) ajanTanum K MI3MEHSIOWIUMCH YCJIOBUSAM COLUAIBHOM M IPUPOIHON Cpebl:

e - TOTPEOHOCTh BO B3aWMOJICHCTBHHM TIPU BBIMOJHEHUU HWCCICIOBAaHUNA ¥ TMPOCKTOB
(M3UYECKON HAMPABIEHHOCTH, OTKPHITOCTD ONBITY U 3HAHUSIM JIPYTHX;

e - [IOBBILIECHHUE YPOBHS CBOE KOMIIETEHTHOCTH Y€pPE3 MPAKTUUECKYIO AEATEIIbHOCTD;



- MOTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (POPMYyIMPOBATH HUJEH,

MOHSITHS, TUIIOTE3bI O PUBNUECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHUE J1e(ULINUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKU;

e - [UJAHHPOBAHUE CBOETO Pa3BUTHS B MPHOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUN;

e - CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aUMOCBSI3U MIPUPOJIBI, OOIIECTBA M IKOHOMHUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OIICHKa CBOMX JCHCTBHM C Y4YETOM BIMSAHUA Ha OKPYXKAIOUIYIO CpPEIy, BO3MOXKHBIX

T100aJIbHBIX HOCHG,HCTBHﬁ.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHuss mnporpamMMbl 10 (U3MKE HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHusi y oOyuwaromerocs OyayT cpopMHUpOBaHb MeTalnpeaMeTHbIE Pe3yJbTaThl,
BKJIFOYAIOIINE TIO3HABAaTEIbHBIC YHUBEpPCAJIbHBIC YUYCOHBIC JICHCTBUSA, KOMMYHHUKATHBHBIC
YHUBEpCaAIbHBIC YIeOHbIE TCUCTBUS, PETYIITUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHSI.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHH

Ba3oBblie Jjornueckue 1eiicTBUA:

BEISIBIIATH U XapaKTEPHU30BaTh CYIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHUH);
yCTaHABJIMBATh CYIIECTBEHHBINA MPU3HAK KJIaCCU(UKAITNN, OCHOBAHUS JIJIs1 0000IICHUS 1
CpaBHEHUS;

BBISIBIIITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUSI B paccMaTpuBaeMbix (hakTax, NaHHBIX U
HAOIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBIIATH TPUYMHHO-CJICACTBEHHBIC CBS3M TPHU HM3yYEeHUHW (PU3WUCCKUX SBICHUN W
MPOIIECCOB, JejaTh BBIBOABI C HCIIONB30BAHUEM JICAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKJIFOUCHU, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITUYMNH;
CaMOCTOATENLHO BBIOMPATh CIIOCOO perieHust yaeOHol Gu3nueckoii 3a1a4uu (CpaBHEHUE
HECKOJbKMX BapUAHTOB PEIICHUS, BHIOOP HamOoJee TMOAXOMAAIIET0O C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBbie uccienoBare/bLCKue JeiCTBUA.

MCITOJIb30BATh BOMPOCHI KaK MCCIIEOBATEICKUI HHCTPYMEHT TTO3HAHMS,

MIPOBOJIUTH TIO0 CAMOCTOSATEIHFHO COCTAaBICHHOMY TUIAHY OIIBIT, HECIOXKHBIN (PU3NIeCKuii
IKCIIEPUMEHT, HEOOJIBIIIOE NCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;

OIICHMBATh Ha MPHUMEHHMOCTh M JOCTOBEPHOCTh MH(MOPMAIIUIO, TMOJYUYCHHYIO B XOJIC
WCCJICIOBAHMSI MITH DKCIICPUMCHTA;

CaMOCTOATENFHO  (OPMYJIMpPOBAaTh OO0OOIIEHUST W  BBIBOABI IO  pe3yJbTaTaM
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (DM3MUECKUX IMPOIIECCOB, a TAKKE
BBIIBUTATh TPENIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

NPUMEHATH DPa3IUYHble METOJbl, MHCTPYMEHTbI M 3alpoChl MPHU IMOUCKE U OTOOpE
uH(GOpPMaIIMU WK JAHHBIX C yY4ETOM MpeaoKeHHON yueOHo! hu3nueckoil 3a1auu;



aHAJTM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH MH(OPMAIUIO pa3IHMYHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;
CaMOCTOSITENIFHO BbIOMpaTh ONTUMATIbHYIO (OpMYy MpeACTaBICHUS HHMOPMALUU H
WITIOCTPUPOBATh peIIaeMble 3a/ladd HECIOXXHBIMH CXEMaMM, JuarpaMMaMH, HHOM
rpaduKoi U UX KOMOMHAITUSIMH.

KOMMyHI/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

B Xoa€ OOCYyXJeHUs y4eOHOTrO Marepuaia, pe3ylbTaToB JabOpaTOpHBIX pPadOT U
IIPOEKTOB 33J1aBaTh BOIIPOCHI MO CYILECTBY OOCYKIaeMOW T€Mbl M BbICKa3bIBaTh HJIEH,
HAIlCJICHHbIE Ha PELLIECHUE 33/1a4U U MOJJIEpKaHue 0JIarokesaTeIbHOCTH OOIIECHNUS;
CONOCTABJIATh CBOM CYXJEHUS C CYXKICHUSMU JpPYTUX YYaCTHUKOB JHAaJIora,
OOHapYXUBaTh Pa3IUUKUE U CXOACTBO MO3UIIHIA;

BBIP2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

nyOJIMYHO  NPEJCTaBIsATh  PE3YyJbTaThl  BBIIOJHEHHOTO  ()U3MYECKOrO  OmbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOCKTA);

MOHMMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ HHIMBUYadbHOU PaObOTHI IPU
pEIICHNH KOHKPETHOU (PU3UYEeCcKOil MpoOIeMBbl;

NPUHUMATh 1€ COBMECTHOW JI€ATEIBHOCTH, OPTraHU30BBIBATH JEHCTBUS TO €&
JOCTHKEHUIO: PACIIPEACIATh PO, 00CYkKIaTh MPOLECChl U Pe3yJbTaThl COBMECTHOM
paboThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJIHATH CBOIO YacTh PalOOTHI, MOCTUTash KA4€CTBEHHOTO pe3ysbTara 1O CBOEMY
HAPAaBICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;
OLIEHMBATh Kaue€CTBO CBOETO BKJIA/a B OOIIMM MPOAYKT MO KPUTEPHUSAM, CAMOCTOSATEIBHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KHU3HEHHBIX M YUEOHBIX CUTYAIUsIX, TPEOYIOMIMX AJIs PEIICHUS
bu3MYeCcKuX 3HaAHU;

OPUEHTHUPOBATLCS B PA3IMYHBIX MMOJXO0JAX MPHUHATHS pEIICHUN (MHIUBUIYyaIbHOE,
MPUHATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION );

CaMOCTOSITENTFHO COCTaBIISITh AJNTOPUTM pEIIeHUS (PU3UYECKON 3aaud WU TJIaHa
UCCIICIOBaHMUSI C YYETOM HWMEIONIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapUaHThl PEIICHHIM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JaBaTh aJCKBAaTHYIO OLEHKY CUTYAIlMH U NPEeJiarath MiaH e€ H3MEHeHHUS;

OOBSICHATH MPUYUHBI JOCTHKEHUS (HEIOCTHKEHUS) PE3yIbTATOB ACSITEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B ACSITEIHLHOCTH (B TOM YHCIE B XOJ BBHINOJHEHHS (PU3MUYECKOTO
UCCIIC/IOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, W3MEHHBIIMXCS
CUTYyallUi, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEIH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;



CTaBUThb Ce0sl HA MECTO JIPYroro 4eloBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAy4YHYIO
TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY NpU peuieHnH (U3NYECKUX 3a]ad HId B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYyroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydyeHusi B 7 kjiacce NnpeAMETHbIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JOJIKHBI
oTpakaTtb CHOPMHUPOBAHHOCTH Yy O0YUAIOIINXCS YMEHUM:

UCIIOJI30BaTh MOHATUA: (PU3MYECKHME U XUMHUYECKHE SIBICHMS, HAOJIOJCHHUE,
HKCIEPUMEHT, MOJENb, TUIIOTE3a, €IUHULBI (PU3MYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUS BelecTBa (TBEPAOE, KMIKOE, Ia3000pa3HOE), MEXAHUUYECKOE
JIBWKEHUE  (paBHOMEPHOE,  HEPABHOMEPHOE,  MPSIMOJUHEHHOE),  TPAeKTOpHs,
paBHOJICUCTBYIOIAs cujia, aedopmanusa (ympyras, IJIacTUYECKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

pasnuyath ABieHus (AudQy3us, TemIoBoe ABMKEHUE YACTHI] BEIIECTBA, PAaBHOMEPHOE
JBUKEHUE, HEPAaBHOMEPHOE JBUJKEHHE, WHEpPLUsS, B3aUMOJCHCTBUE TEJ, PABHOBECHE
TBEPJBIX TEJ C 3aKPEIJIEHHON OCBIO BpAILIEHUs, Nepeada JaBiIeHUs] TBEPAbIMHU TEIaMH,
KUIAKOCTAMU M Tra3aMH, aTMOC(EpHOE [aBICHHE, IUIABaHUE TEJ, MpPEeBpallCHHs
MEXaHUYECKOM PHEPIHH) 110 OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3UYECKUX SBJICHUN B OKPYXaloIleM MHpE, B
TOM 4ucie (PU3NYECKHE SIBIICHUS B TPHUPOAE: NMPUMEPHI IABMKEHUS C Pa3IUYHBIMU
CKOPOCTSIMA B JKHBOM W HEXKHMBOM IPHUPOJE, NEUCTBHE CHUJIBI TPEHUS B NPUPOJE H
TEXHHUKE, BIUSHUE aTMOC(HEPHOIO JaBJICHUS Ha JKUBOM OpraHu3M, IUIaBaHUE pbIO,
pblyard B TeJ€ 4eJOBeKa, NMPU 3TOM NEPEeBOAMTH MPAKTUYECKYIO 3ajadyy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;

OMKCHIBATh U3YUYECHHBIE CBOWMCTBA TEJI U (PU3MUYECKHUE SIBJICHUS, UCIONB3Ys (DU3NUYECKUE
BENMYMHBI (Macca, 00bEM, IMIOTHOCTh BEUIECTBA, BPEMs, IMyTh, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC T€Ja, CUJla TPEHMSI, JaBJIeHHUE (TBEPIOTO
TeNa, *KHUJAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIa, MEXaHW4eckas paboTa, MOIIHOCTb,
€40 CHJIbI, MOMEHT CHJIbI, KOA((UIMEHT TMOJIe3HOro JEHCTBUS MEXaHU3MOB,
KMHETHYECKass M TOTEHLHMAIbHASI DHEpPrusi), MpU ONUCAHWUU MPaBUIIBHO TPAKTOBATH
(bu3nyeCKuit CMBICT UCIIOJB3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €AMHULIBI HPU3UYECKUX
BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTMMH BEJIUYMHAMHU, CTPOUTH TpaQUKUd H3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKHUX
BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA T€J, PU3NUYECKHUE SIBJICHUSI U MPOLIECCHI, UCIOIb3Ysl IIPaBUiIa
CJIOKEHMS cui (BIOJb OJHOU MpsMOM), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
IpaBWIO paBHOBECUS pblyara (OJ0Ka), «30J0TO€ TMPABWIO» MEXAaHUKH, 3aKOH
COXPAaHEHHUS MEXaHUYECKOM HSHEPruM, MpPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3aIUCBIBATH €0 MaTEMATUYECKOE BBIPAKEHUE;



OOBACHATh (PU3UUYECKUE SIBJICHHUS, IPOLIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMl IPAKTUKOOPUEHTUPOBAHHOI'O XAapaKTepa: BBIABIATH NPUYMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOTMYECKUX LIAaroB ¢ omopoi Ha 1-2
U3YYEHHBIX CBOICTBA (PU3UUECKUX SABICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;
pemate pacu€THble 3agaud B 1-2 felCTBHA, HUCHOJB3YyS 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/]a4M 3aHChIBATh
KpaTKOE YCIIOBUE, TMOACTABIATH (M3MUYECKHUE BEIMYUHBI B (HOPMYNIBI M TMPOBOIUTH
pacuérbl, HAXOAWTHh CHPABOYHBIC JaHHbIE, HEOOXOAMMBIE IJIsi pEUICHHs 3aj]ad,
OLIEHUBATh PEATUCTUYHOCTD MOJIyY€HHON (PU3NUECKON BEINYNHBI,

pacrno3HaBaTh NpoOJIEMbl, KOTOPbIE MOKHO PELINTh MPU NOMOIIM (PU3NUYECKUX METOJIOB,
B OIHMCAHMM HCCJIEAOBAHMS BBIACIATh IPOBEPSIEMOE NPEANOIOKEHUE (TUIIOTE3Y),
pasznuyaTh U MHTEPIPETUPOBATH MOJYYEHHBIA pE3yJbTaT, HaXOJWUTh OLIMOKH B XOJ€
OIIBITA, I€JaTh BBIBOJIBI I10 €0 PE3yJIbTaTaM;

IPOBOAUTDH OMBITHl MO HAOJIONEHUIO (PU3UUECKUX SIBJICHUA WM (PU3MUECKUX CBOWCTB
Ted: (OPMYIHpPOBAaTH MPOBEPAEMbIE NPEANOJOKEHUSA, COOUpaTh YCTAHOBKY U3
MPENI0KEHHOTO 000PYI0BaHHUSI, 3alIUCHIBATH X0/ OIbITa U (POPMYJIMPOBATH BBIBOJBI;
BBINIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MAcCChl Tena, 00bEMa, CUJIbl U
TEMIEPATYpPbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M HU(PPOBBIX NPUOOPOB, 3aMHCHIBATH
NOKa3aHusl IpUOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOIPEUTHOCTH U3MEPEHMUI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (DU3MYECKON BETUYMHBI OT JAPYTOM C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCHUMOCTU IYTH PABHOMEPHO JABMKYLIETOCH
Tejla OT BPEMEHM JIBUXKCHUS Te€ja, CWJIbI TPEHMS CKOJIBKEHUS OT Beca Tela, KadyecTBa
00pa0OTKM TOBEPXHOCTEH Tl W HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAIH
COIPUKOCHOBEHMS TEJI, CWIbl YIIPYIOCTH OT YIUIMHEHHUs IPYKUHBI, BBITAJIKUBAIOLIECH
CUJIbl OT O00BEMa TOTPYKEHHONW YACTH Tejla W OT IUJIOTHOCTH JKHJIKOCTH, €€
HE3aBUCUMOCTH OT IUJIOTHOCTH Tejla, OT TIyOWHBI, HA KOTOPYH MOTPYKEHO TeNo,
YCIOBUHM IUIaBaHUS TeJ, YCIOBUM paBHOBECHUs pblyara MU OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4yeOHOrO UCCIENOBaHMs, coOUpaTb YCTAaHOBKY U  BBINIOJIHATH
U3MEpEHUs, CleAys MPEeMJIOKEHHOMY IUIaHy, (UKCHUPOBATHb PE3yJIbTAaThl MOJYYEHHOU
3aBUCUMOCTH (PU3MUYECKHUX BEJIMYUH B BUJIE TPEAJIOKEHHBIX TaOIUI U TpaUKOB, AeiaTh
BBIBO/IbI 10 PE3YyJIbTATAM UCCIIEA0BAHNUS;

OPOBOANTH KOCBEHHBIE HW3MEpPEHUs (U3MUECKUX BEJIMYMH (IJIOTHOCTH BEIIECTBA
KUJIKOCTM M TBEPIOrO Tela, CWIa TPEHHUs CKOJNBXKEHUSA, JaBJICHHE BO3AyXa,
BBITAJIKUBAKOIIAs CHJIA, JICWCTBYIOIIAsg Ha TMOTPYKEHHOE B JKUJAKOCTb TEJIO,
KO3 PUIIMEHT TO0JIE3HOr0 ACHCTBUS MPOCTBIX MEXAHWU3MOB), CIEAYysl MPEAJIOKEHHOU
MHCTPYKIUU: TIPU BBHINOJHEHUH U3MEPEHHI COOUpaATh KCIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYUCJIIATH 3HAYEHNE HCKOMOU BEJINYUHBI;

coOmoaaTh TMpaBWJIa TEXHUKU O€30MacHOCTH TMpu padore ¢ 7abOpaToOpHBIM
000opy1I0BaHUEM;

yKa3bIBaTh IMPUHLUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOILAOIIUECS COCY/IbI, OapOMETp, pbluar, MOABMKHBIN U
HEMOIBIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;



XapaKTepU30BaTh NPUHIMIBL JEHCTBUA H3YYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C ONOPOM HAa WX ONHUCAHMUS (B TOM 4YHUCJE: MOALIMIIHUKH, YCTPOMCTBO
BOJIOIIPOBO/IA, THUIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEDP, NMOPIIHEBOM HACOC,
apeoMeTp), MCIOJb3ysl 3HaHUS O CBOMCTBaX (U3MUECKUX SIBICHUM M HEO0OXOJHUMBbIE
¢bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPbl (HAXOAUTh HWHGPOPMALMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEAHEBHOW JKHU3HHM i OOECHeYeHUs
0e30macHOCTU MpU OOpallleHud ¢ MpubopaMu M TEXHUYECKHUMH YCTPOMCTBaMH,
COXpaHEHHUs! 3JI0POBbsi M COOJIOJEHUS HOPM 3KOJIOTMYECKOTO TIOBEJACHHS B
OKpY’KarOLIEN Cpeae;

OCYILECTBIATh OTOOpP HUCTOYHMKOB HH(popmammuu B VHTEpHETE B COOTBETCTBHH C
3aIaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUU U MYTEM CPaBHEHHS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH MH(OPMALIHIO, KOTOpas SBISETCS MPOTUBOPEUUBON
WA MOXKET OBITh HEIOCTOBEPHOM;

WCITI0JIb30BaTh NPH BBIIIOJHEHUH Y4€OHBIX 33JaHUl HAYYHO-TOMYJISIPHYIO JUTEPATYPY
(bU3MYECKOro cojepxKaHus, CIpaBOYHbIE MaTepUalibl, pecypchl cetu MHTepHeT, BianeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUsd HHPOPMALMH W3 OJHOU
3HAKOBOW CUCTEMBI B IPYIYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKWE NMUCbMEHHbIE M YCTHBIE COOOILIEHHUS Ha OCHOBE 2—3
MCTOYHHUKOB MH(OpManuu (HU3HUECKOr0 COACpPM AHUSA, B TOM 4HUCIE MyOJUYHO AENaTh
KpaTKHe COOOILEHUS O PE3YJIbTaTaX MPOEKTOB WM YYEOHBIX MCCIEIOBAHUN, TPU 3TOM
rPaMOTHO  HCIOJB30BaTh M3YYCHHBIA TMOHATUWHBIA  ammapar Kypca (Qu3ukw,
COIPOBOK/JIATh BBICTYIUICHUE IPE3CHTALINEH;

IpU BBINOJHEHUH y4€OHBIX NMPOEKTOB M MCCIEAOBAHUN pacIpelnesTh 00sI3aHHOCTU B
IPYIIIE B COOTBETCTBUU C MOCTABJIECHHBIMH 33Ja4aMH, CJIEAUTH 3a BBIIIOJHEHUEM IIaHA
NEUCTBUN, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYIIIHI,
BBICTpanBaTh KOMMYHMKAaTUBHOE B3aUMOJCHCTBUE, YYUTHIBAasi MHEHHUE OKPYKAIOIIUX.

K koHy oOydenust B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

WCIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE ABMKEHHUE AaTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIEeCTBa, KPUCTAIMYECKUE U aMop(HbIe Tera,
HACBILICHHBIA U HEHACBHIICHHBIN I1ap, BJIAXHOCTh BO31yXa, TEMIIEpATypa, BHYTPECHHSA
DHEPrusl, TEMJIOBOM JABUTATENb, DIEMEHTAPHBINA 3JEKTPUUYECKUN 3apsll, DIEKTPUUYECKOE
10JI€, TPOBOJHUKHU U IUAJICKTPUKHU, MOCTOSIHHBIN AJIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;
paznuyaTh SABJIECHMS (TEIUIOBOE paCIIMpEHHE M CXaThe, TeIulonepeaayda, TErIoBOe
pPaBHOBECHE, CMA4YMBAHWE, KaNWULIPHBIE SABJICHUS, HWCHAPEHUE, KOHJCHCALHs,
IJIABJICHUE, KpUCTaJUIU3alus (oTBepaeBaHue), KUIICHUE, Teronepenaya
(TemIOMpPOBOJHOCTh, KOHBEKLMS, H3JIyYEHHE), BJIEKTPHU3alUs Tell, B3aUMOJECHCTBUE
3apsioB, JEUCTBUSL DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJCHCTBHUE
MAarHuTOB, JE€WCTBUE MArHUTHOIO MOJS HA MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHJYKIMS) 10 ONHCAaHUIO HX XapaKTEPHBIX CBOMCTB K HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SIBIICHUC;



pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3MUECKHUX SIBICHHUM B OKPY’KAIOIIEM MHUPE, B
TOM 4HCle (U3NYECKUEe SBJICHUS B TMPHUPOJE: TMOBEPXHOCTHOE HATSHKEHUE U
KalWUIApHBIE SBJICHUS B MPHUPOJAE, KPUCTAIBI B mpupoxae, usnyudeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHl, TyMaHa, HWHEs, CHera,
AIEKTPUUECKHUE SABJICHUS B aTMOC(EpE, DJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJd, Ipeid Mo0COB, pOJib MATHUTHOTO TOJIS [l AKU3HU Ha 3emJie, MOJSIpHOe
CUSIHUE, TpPU 3TOM MEPEBOJUTH MPAKTHUYECKYIO 3aJadyy B Y4E€OHYIO, BBIIEIATH
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUMH;

OMKCHIBATh U3YYCHHBIC CBOWCTBA TeJI U (PU3MUECKHUE SIBIICHUS, UCIONB3YsS (DU3NUYECKUE
BENIMYMHBI (TeMIeparypa, BHYTPEHHSISI JHEpPrus, KOJMYECTBO TEIUIOTHI, YJelIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, yJEJIbHAs TEIUIOTAa IUIABJICHUSA, YJElbHAas TEIUIOTa
napooOpa3oBaHusl, yAelbHAs TEIUIOTa CrOPaHUs TOIUIMBA, KO3(P(UIHMEHT MOJE3HOTrO
JEHCTBUS TEIUIOBOM MAaIIMHBI, OTHOCUTENbHAsl BIIAXXHOCTb BO3/1yXa, SJEKTPUUECKUN
3apsij, CUjla TOKa, SJIEKTPUUECKOE HANpsKEHUE, CONPOTUBICHUE TPOBOJHUKA, YEIbHOE
COMPOTHUBJIEHUE BEIIECTBA, padOTa U MOIIHOCTH AJIEKTPHUUECKOr0 TOKA), IPU OMUCAHUU
MPAaBHJIBHO TPAKTOBATh (PU3MUECKHA CMBICT HCIONB3yEMbIX BETUYHMH, 0003HAUYCHUS U
CIUHUIBI (PU3MYECKHX BEIMYUH, HAXOAUTh (QOPMYJIBI, CBS3BIBAIOIIUE JTaHHYIO
¢u3NYeCKyl0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTh TIpapuKd H3y4YEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SABJICHHUS M TPOLECCHI, HCHOIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpHHM CTPOEHUS BEILECTBA,
IOPUHLIKI CYNEPIIO3ULIMH TOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsija,
3akoH OMa JiJ1s1 yyacTka Lemnu, 3akoH J[xoyna—JleHia, 3aKkoH coOXpaHeHus: SHEPTuu, Ipu
TOM J]aBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMCHIBaTh €r0 MaTEeMaTHUECKOe
BBIPKEHUE;

OOBSACHATH (PU3MYECKHUE MPOLIECCHl M CBOMCTBAa TEJN, B TOM YHCIE€ M B KOHTEKCTE
CUTyallull MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHOCIEICTBEHHBIE
CBSI3U, CTPOUTHh OOBSCHEHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpod Ha 1-2 M3yudeHHBIX
CBOMCTBA (PU3MUECKUX SIBICHHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiath pacuéTHble 3aaud B 2-3 JEWCTBUS, MCHOJb3YSd 3aKOHbI W (OPMYIIHI,
CBs3bIBaIOLIME (U3MUYECKUE BEIMUYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3a/1auy 3aliChIBaTh
KpaTKO€ YCJOBHE, BBIABISATh HEJOCTATOK JaHHBIX MJIs PEIICHUs 3a7adud, BbIOUpaTh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIs €€ pelIeHHUs], TPOBOJUTH PACUEThl U CPABHUBATD
MOJTy4YeHHOE 3HaUeHUE (PU3NICCKON BETUIMHBI C U3BECTHBIMU JTaHHBIMH;

pacno3HaBaTh NpoOJIEMbl, KOTOPbIE MOYKHO PEIIUTh MPU MOMOUIU (PU3UUYECKUX METOIOB,
UCIIONIb3YSl ONHCAaHUE MCCIIEJOBAHMS, BBLICIATH MPOBEPSIEMOE MPENIOJIOKEHNUE,
OLIEHMBATh MPABHIIBHOCTD MOPSJIKA IPOBEICHNUS UCCIIEIOBAHMS, IEIaTh BHIBOIBI,
IPOBOAUTDH OMBITHl MO HAOMIONEHUIO (GU3NYECKUX SBICHUN WU (PU3NYECKUX CBOMICTB
Ten (KamWUIsIpHbIE SIBJICHUS, 3aBUCHUMOCTb JIaBJIEHHUS BO3[yXa OT e€ro oo0béma,
TEeMIIepaTypbl, CKOPOCTH TMPOIECCa OCThIBAHUSI U HArpeBaHUs MPU U3IYyYEHUHU OT I[BETA
U3ITydale (MOorIomjaromei) MNOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI  OT
TEMIEPATypbl KHUAKOCTH U IUIOMAAN €€ TOBEPXHOCTH, OJJIEKTpU3alUi Tel U
B3aMMOJICUCTBUE BJIEKTPUYECKUX 3apsA/I0B, B3aUMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,



BU3YyaliM3alisi MArHUTHBIX TMOJIEH MOCTOSHHBIX MAarHUTOB, JAEHCTBUS MArHUTHOTO TMOJIS
Ha TIPOBOJHUK C TOKOM, CBOWCTBAa JJIEKTPOMArHWTA, CBOWCTBA DSJIEKTPOJABUTATEIS
MOCTOSTHHOTO TOKa): (OpPMYJIHPOBAaTh MPOBEPSIEMbIC MPEAMNOJIOKEHUS, COOUpaTh
YCTAaHOBKY U3 MPEUIOKEHHOTO O00OpYyIOBaHMs, OMNHUCHIBATH XOJl OMNbITA U
bopMyIMpOBaTH BHIBO/IBI,

BBITIOJIHATH TPSMBIE M3MEPEHHUSI TEMIEPaTyphl, OTHOCUTEIHHOW BIAXXHOCTH BO31yXa,
CHJIBl TOKa, HAMpPsHKCHUS C WCIIOJIB30BAaHWEM AaHAJIOTOBBIX MPUOOPOB M JATYMKOB
bu3MYecKuX BEJIWYMH, CpPAaBHUBATh pPE3yJibTaThl U3MEPEHUU C YYETOM 3alaHHON
a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH KCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (hU3MYECKON BETUYMHBI OT JIPYrou ¢
WCITOJIb30BAHUEM TPSMBIX U3MEPCHHUN (3aBUCHUMOCTH COINPOTHUBIICHHS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIANA TONIEPEUYHOTO CEUCHUS W YISIHLHOTO COMPOTHBIICHHUS BEIIECTBA
MPOBOJIHUKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHUS HAa MIPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIEOBATEILHOTO W TMapajUIeIbHOTO COCAMHEHHM MPOBOJHUKOB):
TJIAHUPOBATHh MCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBIMIOJIHATH M3MEPEHUS, CICHYS
MIPEIIOKCHHOMY TUTaHy, (DUKCHPOBATh PE3yJIbTaThl MOJYICHHOW 3aBUCUMOCTH B BHJIC
TaOnHI 1 TpaUKOB, ACIAaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpEeHUs: (U3MUECKUX BEIUYUH (yIeNbHas TEIIOEMKOCTh
BEI[ECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta M MOIIHOCThH DJIEKTPUUECKOrO TOKA):
IJIAHUPOBATh M3MEPEHMs, COOMpATh OKCIEPUMCHTAILHYI0 YCTAHOBKY, CICIYS
MIPEIOKCHHOW WHCTPYKITUH, i BBIYUCIIATh 3HAYCHUE BETUIHHBL;

coONoaTh TpaBWja TEXHUKH Oe3omacHOCTH TMpu  paboTe C  J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI JIEHCTBUSI HM3YyUYCHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOHCTB C ONMOPOM HAa WX OMUCAaHWUA (B TOM YHCIIC: CHUCTEMa OTOIICHUS TOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIlepMETP, BOJBTMETP, CUETUMK IIICKTPUUECKOU
DHEPTUH, DIJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBATENbHBIE AJIEKTPOMPUOOPHI
(mpuUMepsBI), DJIEKTPUUECKHE TMPEJOXPAHUTENH, OHICKTPOMArHUT, SJIEKTPOJABUTATEIH
MIOCTOSTHHOTO TOKa), WCIIONIB3ys 3HAHUS O CBOMCTBAX (PHU3WYCCKUX SIBICHUN U
HEO0OXO0IMMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIIbHBIC IMPUOOPHI TI0
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHUJIKOCTHBIA TEPMOMETP, TEPMOC, MICHXPOMETP,
TUTPOMETP, JBUTATENh BHYTPEHHETO CTOpPaHUS, JJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI JJICKTPUUYECKHX IICTICH ¢ TOCIIeIOBAaTEIbHBIM W MapauIeIbHBIM COCTUHEHUEM
AJIIEMEHTOB, pa3finyasi yCIOBHbIE 0003HAYEHUS IIEMEHTOB AJIEKTPUUECKUX LIEeTIeH;
NPUBOAUTH TMPUMEPHl (HAXOAUTh WH(OOPMAIIMI0O O MpUMepax) MPaKTUYECKOTO
WCIIOJIB30BaHUSI (M3MYECKUX 3HAHWM B TIOBCETHEBHOW JKM3HU I OOeCIeUeHUs
0e30MmacHOCTH TMpH OOpalleHuH C MpudopaMud M TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHHUs! 3JI0pOBbsi M COOJIOJIEHUS HOPM DKOJIOTMYECKOTO TIOBEJCHHS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIIATH MOUCK HHpOpMamK GU3NIECKOTo conepxanus B InTepHeTe, Ha OCHOBE
UMEIOINXCS 3HAHUW M MYyTEM CPAaBHEHHS JOTIOJHUTEIBHBIX HMCTOYHUKOB BBIIEISATH
uH(pOpMaIUIO, KOTOpas SBISIETCS IPOTUBOPEUHNBON MM MOKET OBITh HEJJOCTOBEPHOIA;



UCIIOJIb30BaTh MPU BBINOJIHEHUH YUYEOHBIX 3a/laHUil HAYYHO-IOMYJISIPHYIO JINTEpaTypy
bu3nYeCKOro conepkaHus, CipaBOYHbIe MaTepHalIbl, pecypchl ceTu MHTepHeT, BIajeTh
npuéMaMyi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus HWHGOPMALUMKU U3 OJHOMN
3HAaKOBOM CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIC IHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHMs, 0000mas
uHGOPMAIIMI0O U3 HECKOJIBKMX HCTOYHHUKOB (DU3MUECKOTO COJCpXKAHUS, B TOM YHCIE
nyOJMYHO  NPEACTaBIATH  PE3YJNbTaTbl NPOEKTHOW  WJIH  HCCIEI0BATEIBCKOU
JESATEIIBHOCTH, MPU 3TOM T'PAaMOTHO HMCHOJIb30BaTh M3YyYEHHBIM MOHATUIHBINA anmapar
Kypca (pU3MKH, COIPOBOXK/IATh BBICTYIUIEHHUE IPE3EHTALIUEH;

IOpU BBINOJIHEHUH YYEOHBIX IPOEKTOB M HCCIECJOBaHUNM (PU3MYECKUX IPOLIECCOB
pacnpenensaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C INOCTABJICHHBIMU 3aJa4aMH,
CIIEIUTh 3a BBINOJHEHHEM IIJJaHA JEUCTBUM M KOPPEKTUPOBATH €ro, aJeKBATHO
OLICHMBAaTh  COOCTBEHHBIM  BKJIAJA B  JCATENIBHOCTb  TIPYIIBbl,  BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aMMOJIEHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koHiy o0ydyeHuss B 9 kjiacce mpeAMETHBIE pe3yibTaTbl Ha 0Aa30BOM YPOBHE JOJIKHBI
OTpaxaTbh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCIIONb30BaTh TOHATHA: CHUCTEMa OTCY€Ta, MaTepuajbHas TOYKa, TPACKTOpHS,
OTHOCUTEIBHOCTh MEXaHUUYECKOTO JIBIKEHUS, nedopmaius (ynpyras, MiacTH4YecKas),
TPEHHUE, IIEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTb U MEpPerpy3ku, LEHTP
TSOKECTH, a0OCOMIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHW4YeCKne KoJebaHus ¥  BOJHBI, 3BYK, HWH(pa3Byk ¥  yIbTPa3ByK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKajda 3JEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPhl HCIYCKaHUS U TOrJoleHus, anbda, Oera- u ramma-
U3ITy4eHHUsI, U30TOIIBI, SJIepHAst YHEPTETHKA,

pa3nuuaTh SBICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSAMOJMHEWHOE IBUKCHHE,
PaBHOYCKOPEHHOE MPSMOJMHEWHOE IBIKEHUE, CBOOOIHOE MaJleHUE Tell, pAaBHOMEPHOE
JBIDKEHWE TI0 OKPY)XKHOCTH, B3aUMOJICUCTBHE TEJ, PEAKTUBHOE JIBM)KCHHE,
KoJiebaTenbHOe NBIKCHHE (3aTyXarollue W BBIHY)KJICHHbIE KOJIeOaHMs), PE30HAHC,
BOJIHOBOE JBW)KCHHE, OTpaXXEHHE 3ByKa, MPSMOJMHEHHOE PpaclpoCTpaHEHHE,
OTpaXEeHHE U MPEIOMIICHHE CBETa, TIOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, Pa3IOKEHHE
Oemoro cBeTa B CHEKTP M CIIOKEHHE CIEKTPAJIbHBIX IIBETOB, IWCIIEPCUSI CBETa,
€CTECTBEHHAs PaMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3ITyUYEHHUS ) IO
OMMHMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIONINX JTaHHOE
(bu3nUecKoe SBICHHUE;

pacrno3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3MYECKHX SBICHUI B OKpYyKaromeM Mupe (B
TOM uuciie GU3NYECKUE SIBJICHUS B MPHUPOJEC: NMPUIUBBI M OTJIUBBI, JBIKCHUE TUJIAHET
ConHEYHON CUCTEMBI, PEAaKTUBHOE JIBUKCHHUE JKUBBIX OPTAHU3MOB, BOCTIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPACEHUE, CEUCMUYECKHE BOJHBI, I[yHAMH, 53XO0, I[BETa TEII,
ONTUYECKUE  SBJICHUSA B  MNPUPOAE, OHOJOTHYECKOE  JCHCTBHE  BHUIUMOTO,
yIbTPapHUOIETOBOTO M PEHTTEHOBCKOTO HW3IyYeHWH, €CTECTBEHHBIM pPaTuOaKTHBHBIN
doH, KOCMHYECKHE Jy4d, pPaJUOAKTUBHOE H3IyYCHHE MPUPOJHBIX MHUHEPAJIOB,
JEICTBUE PaTUOAKTUBHBIX M3IYYCHH Ha OPraHM3M 4YeJOBEKa), MPU ATOM MEPEBOIUTH



MPaKTUYECKYIO 3a7adyy B Y4YeOHYIO, BBIJIESATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(buznyecKuXx SBICHUH;

OTKCHIBaTh U3yUEHHBIE CBOMCTBA TEN U (PU3MUYECKHUE SIBJICHUS, UCIIONB3Ys (pU3UUECcKue
BEJIMYMHBI (CpEHSE U MTHOBEHHAsi CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBUXKEHUH,
YCKOpEHHE, MepeMEIleHHe, MyTh, YrioBas CKOPOCTh, CUJia TPEHUS, CHJIa YNPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MAJEHUs, BEC Tela, UMIYJbC TEJd, UMITYJIbC
CWJIbI, MEXaHUYECKasi padoTa U MOIIHOCTb, MOTEHIMAIbHAS 3HEPrUsl Tella, MOJHATOTrO
HaJl TOBEPXHOCTHIO 3€MJIM, TOTCHIIMAJIbHAS DHEPrUsl CKATOW NMPYKUHBI, KHHETUYECKAs
DHEPIruUs, MOJHAsT MEXaHUYECKasi YHEPTHUs, MEPUOJ U YaCTOTa KOJIeOaHUM, ITTMHA BOJIHBI,
I'POMKOCTb 3BYKa UM BbICOTAa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEIOMIICHUS CPEJIbl),
IpU ONMUCAHUM TPABUIBLHO TPAKTOBaTh (PU3UYECKUN CMBICT UCHOIB3YEMBIX BEIHUMH,
0003HaYeHUs1 U €IMHULBI (PU3UYECKUX BEIUYHMH, HAXOAUTH (POPMYJbI, CBS3bIBAOIINE
JTAHHYI0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEIMYUHAMU, CTPOUTDH IPaPUKU U3yUEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEITUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHUS M MPOLIECCHI, UCIOJb3Ysl 3aKOH
COXpaHEHUs! SHEPIruH, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHLUI CYNEPIO3UIMH CHIIL,
INPUHIUI OTHOCUTENbHOCTHU ['anmuiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsl UMITYJIbCa,
3aKOHBI OTPAXEHUS W NPEJIIOMJICHHUS CBETA, 3aKOHbl COXPAaHEHHs 3apsioBOIO U
MacCOBOI'0 YHCEJ IIPU SAEPHBIX PEAKIUAX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA Y 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl M CBOMCTBAa TEJl, B TOM YHUCIE€ M B KOHTEKCTE
CUTyaluii MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBIATh IPUUUHHO-CJIEICTBEHHbIE
CBSI3U, CTPOUTHh OOBSCHEHUE U3 2—3 JIOTMYECKUX IAroB C OMOpOd Ha 2—3 HM3y4YEHHBIX
CBOMCTBA (PU3MUECKUX SIBICHHM, PU3NYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEI;

pemarh pacu€THbIE 3a7aun (OMUparoIIecs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIONb3Ys
3aKOHBI M (POpPMyIIbI, CBs3bIBaKOIIME (U3UMUYECKUE BEJIMYMHBI: HA OCHOBE aHajau3a
YCJIOBHUSL 3aJayd 3allMChIBaTh KPATKOE YCIOBHUE, BBIABIATh HENOCTAIONIUE WIU
M30BITOYHBIE JTAHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIC HJIA PEIICHMUS,
NPOBOJAUTh pPAcu€Thl M  OLEHUBATh PEAIUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(bU3NYECKON BEJIMUUHBI;

pacno3HaBaTh Npo0OJIeMbl, KOTOPbIE MOYKHO PELIUTh MPU MTOMOIIU (HPU3UUECKUX METOIOB,
UCIIOJIb3Ysl ONMCAHHME MCCIEIOBAaHUA, BBIICIATh NPOBEPAEMOE MPEANOJIOKEHHE,
OLICHUBATh MPABUIBHOCTH TMOPSJKA TPOBEICHUS WCCIEAOBAHUS, [I€71aTh BBIBOJIBI,
UHTEPHPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OMBITOB;

MPOBOJUTH OMbITHI MO HAOIIOACHUIO (PU3UYECKUX SBJICHUM WU (U3HMUECKUX CBOMCTB
Ten (M3ydeHue BTOPOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHWs! SHEPIHH, 3aBUCUMOCTb
nepuoaa KoneGaHuil MPYKUHHOTO MasiTHUKA OT MacChl ITpy3a U KECTKOCTHU MPY>KUHBI U
HE3aBHCHUMOCTh OT aMIUIUTYAbl MajbIX KOJeOaHUH, MPSAMOIMHEHHOE pacpOCTpaHEHHE
CBETAa, pa3JI0KEHUE OEJIOro CBETa B CIEKTP, U3YUEHHE CBOMCTB N300pa’KeHUS B MIIOCKOM
3epKajie M CBOMCTB HM300paKeHUs NpeIMeTa B coOuparouieil auH3e, HabJo/IeHue
CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIYUCHHUS): CAMOCTOSTEIbHO COOMPATh YCTAHOBKY
U3 U30BITOYHOTO Habopa OOOPYIOBaHMs, OMHUCHIBATH XOJl OIBITA U €ro PE3yJbTaThl,
(bopMyIMpOBaTH BHIBOIBI,



IPOBOANUTH TPU HEOOXOJUMOCTU CEPUI0 NPSIMBIX H3MEPEHMH, ONpENEsisl CpeaHee
3HaYeHHe u3MepseMoil BenuuuHbl ((PoKycHOe paccTosiHHe coOUparoel JIUH3BI),
00OCHOBBIBaTh BBIOOP crioco0a u3MepeHus (M3MEPUTEIHHOTO pubopa);

IPOBOJNUTH HCCIIEJOBAHME 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJb30BaHUEM
OPSIMBIX U3MEPEHUH (3aBUCUMOCTh IIyTU OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUYKEHUU
0e3 HaualbHOW CKOpPOCTH, Mepuoaa KojJeOaHui MaTeMaTUYECKOTr0 MasgTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yIJia OTPa)KEHUs CBETa OT YIJIa MaJCHUS W yria MPEIOMIICHUS OT
yria MajgeHus): IJIaHUPOBaTh MCCIEAOBAHUE, CAMOCTOSITENIBHO COOHMpaTh YCTaHOBKY,
(¢uKcHpOBaTh pe3yNbTaThl NOJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIUYMH B BUJE
TabJIUI ¥ TpauKOB, 1E€1aTh BHIBOJBI 10 PE3yJIbTaTaM UCCIIEAOBaHUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEIUYUH (CpPEelHAS CKOPOCTh U
YCKOpPEHHE Teja MPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJCHMS,
KECTKOCTh TPYKUHBI, KOA(DPUIMEHT TPEHUs CKOJBKEHMs, MEXaHHYecKas pabora u
MOIIHOCTh, YacTOTa W Tepuoja KojeOaHUl MaTeMaTH4eCcKOoro M MPYKUHHOTO
MasTHUKOB, OITHYECKas CHJIa COOMpAIOIIEd JIMH3bI, pPAJAUOAKTHBHBIA  (OH):
IUIAHUPOBATh W3MEPEHMs, COOMpPATh 3KCHEPHUMEHTAIBbHYIO YCTAHOBKY M BBINOJHSATH
U3MEpPEHHUs, Clenysl MPEII0KEHHON HMHCTPYKUMHU, BBIYUCIATH 3HAUEHHE BEJIIMYUHBI U
aHAIM3UPOBAaTh IIOJYYECHHBIE peE3ylbTaThl C YYETOM 3aJaHHOM IOTPELIHOCTH
U3MEpPECHUM;

coON0aTh TMpaBWia TEXHUKM O€30MacHOCTH TMpu  paboTe ¢ J1abopaTOPHBIM
000opy10BaHUEM;

pa3ianyaTh OCHOBHBIE MPHU3HAKU HM3YyYEHHBIX (PU3MUECKHX MOJeNel: MaTepuayibHas
TOUYKa, a0COJIIOTHO TBEPIOE TEJNO, TOYCUHBI HCTOYHHK CBETa, JydY, TOHKAas JIMH3a,
IUTaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO S1/1pa;

XapaKTEepU30BaTh MPUHIUIBL JEUCTBUS HM3YYECHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA MX OMHUCAHMS (B TOM YHUCIE: CIUAOMETP, JATYUKHU TOJ0KECHHUS,
paccTosiHUSL U YCKOPEHUsI, paKeTa, 3X0JIOT, OYKHU, MEPUCKOM, (oToanmnapar, ONTHYECKUE
CBETOBOJIBI, CIIEKTPOCKOII, JO3UMETp, KaMmepa BuibCOHa), HCIONB3ys 3HAHUSA O
CBOMCTBaxX (PU3NUYECKUX ABJICHUN U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENbHBIX TPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB IMPU PEIICHUU Yy4eOHO-
NPAKTHUYECKHUX 3a]a4, ONTUYECKHUE CXEMbI JJI MOCTPOCHUS H300paKEHUH B IIOCKOM
3epKajie ¥ COOMparoIieHi JIMH3E,

OPUBOAUTH TNpUMEPHl  (HAXOAUTh UWHGOPMAIMI0O O MpUMEpax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (U3MUECKUX 3HAHWM B MOBCEIHEBHOM >KM3HU HJis oOecreyeHus
0e30macHOCTH TpU OOpallleHud ¢ MpudopaMu HW TEXHUYECKHUMH YCTPOMCTBAMH,
COXpaHEHHUS 3JI0OpPOBbS M COOJIIONIEHUST HOPM DKOJIOTUYECKOTO TIOBEJCHHS B
OKPYXKaroLIEN Cpeie;

OCYILECTBIATh IMOMCK HH(popmanuu ¢uznyeckoro conepxkanus B HHTepHere,
CaMOCTOSITENILHO (OPMYJIMPYsl TMOUCKOBBIM 3allpoc, HAXOOUTh IYTH OIpPEIEICHMUS
JIOCTOBEPHOCTH TIOMY4YeHHOW HH(OpPMALMM Ha OCHOBE HMEIOIIMXCS 3HAHUH U
JIOTIOJTHUTEIBHBIX HCTOYHUKOB;



UCIIOJIb30BaTh MPH BBIMIOJHEHUH Y4YEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
bu3nYeCKOro conepkaHus, CipaBOYHbIe MaTepHalIbl, pecypchl ceTu MHTepHeT, BIajeTh
npuéMaMyi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus HWHGOPMALUMKU U3 OJHOMN
3HAKOBOU CHCTEMBI B JIPYTYIO;

co3aBaTh COOCTBEHHbIC MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpPMAIUU U3
HECKOJIbKMX HCTOYHHKOB (PU3UYECKOTO COJAEp)KaHUA, MyONUYHO TMPEACTaBIATh
pe3yNbTaThl MPOEKTHON WJIM HCCIIEI0BATENbCKON AEATENBHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM MOHSATUWHBIN anmapar u3y4aeMoro paszeia (U3UMKU U
COMPOBOXK/IATh BBICTYIJICHUE TMpe3eHTalMed ¢ y4€ToM OCOOCHHOCTEH ayquTOopuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HanmMeHoBaHMe pa3/iejioB U TeM MPOrpaMMbl Kourpoasnbie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 Pusiica - Hayka o mpHpoze 2 https://m.edso00.ru/7f416194
bubmuorexa [JOK
12 DusHrieckie BeMH HibI 2 ! https://m.edso00.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTCCTBCHHOHAYYHBIM METO/ ITIO3HAHUA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpoenne periectsa https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.2 i 2 1
JIBr>KeHre U B3aUMOJICMCTBUE YaCTHUII BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2 1
FPETATHHIE COCTORHIA BemecTna https://m.eds00.ru/7f416194
Hroro no pazaeny 5
Pa3znen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmorexa [IOK
3.1 M 3
CXAHITICCKOT ABHACHIC https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.2 4 4 1
HEPIHA, Macea, HAOTHOCTD https://m.edso00.ru/7f416194
3.3 Cuna. Bune! cun 14 1 2 Bubmorexa ITOK

https://m.edsoo0.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

Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 Hasnenue. llepenaya naBneHust TBEPAbIMU TE€IIAMH, )KUIKOCTIMHU U 3 bubmmoreka [JOK
' razaMmu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapitetine KiAKoCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 ATmOChEpHOE NaBICHHE 6 https://m.edso00.ru/7f416194
4.4 JlelicTBUE KUJIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEJIO 7 3 bubmorexa [JOK
: i\ PYyX https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasznea 5. Pa6ora u MOIHOCTB. JHEPrust
bu6mmoreka [IOK
>1 Pabora i MomEOCTS 3 ! https://m.edso00.ru/7f416194
bubmuorexa [JOK
52 Hpoctsie MexarHsMEI > ! https://m.eds00.ru/7f416194
bu6mmoreka [JOK
>3 Mexaneckas sHepria 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 12



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

8 KUIACC

KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne i/l HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl Koutpoabubie  [IpakTuueckue (uu¢posbie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3pgen 1. TensioBbIe IBJICHUS
. bubnuorexa [JOK
11 (CTpoCHHE H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
12 Terrobe nporeccy! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1 DIIEKTpUUYECKUE 3apsaabl. 3apsoKeHHBIE TEIa U UX B3aUMOJIEHCTBHE 7 1 bubnnorexa [JOK
' p PAABL 3ap a https://m.edsoo.ru/7f4181ce
bubnmorexa LIOK
2.2 IT 7 i 2 2 7
OCTOAFHBIN SICKTPHHCCIHII TOK 0 https://m.edsoo.ru/7f4181ce
bubnmorexa LIOK
2. M 1 1.
3 ATHHTHBIC ABJCHHA 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.4 4
DTIEKTPOMATHHTHA HHIYKIIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
udpoBbIe
Ne i/ HanmeHnoBaHue pa3ie/ioB U TeM IPOrpaMMBbI Konrpoabnbie IIpakTnuyeckue (itpp )
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoTsI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
bubmuorexa [JOK
1.1 M o 10 1
€XaHNYECKOE IBUKEHHUE U CIIOCOOLI €r0 OIMUCAaHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexka [IOK
1.2 B I 20 1 3
SaMMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
3aKoHEI coxpaHeHus https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUA U BOJIHEI
bu6nmoreka [IOK
2.1 M 7
CXAHUUCCKHE KOTIEOaHUS 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
2.2 M .3 8 1 3
CXQHHHCCKHC BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
3.1 DIIEKTPOMArdHUTHOE IOJIE U DJIEKTPOMATrHUTHBIE BOJIHEI 6 2 bubmnorexa [IOK
' p P https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pasznen 4. CBeToBbIC IBJIEHUS
bu6mmoreka [IOK
4.1 3 6 2
AKOHBI paclipocTpaHeHus cheta https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI o 6 3
HH3BLH OTITHHCECKHE TIPHOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 bubnuorexa [JOK



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

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

Uroro no pazgeny 15
Pa3gen 5. KBanToBbIe IBJIeHUSA
bubmuorexa [JOK
51 Hcnyckanue u MorJioneHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>2 CTpoettiie aTOMHOTO 51pa 0 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001aK0 1M MOYJIb
bubmuorexa [JOK
6.1 [ToBTOpeHue 1 06001IeHNE COepKAHUS Kypca PU3HKH 3a 7-9 Kitacc 9 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 ®dusuka — Hayka o npupoze. SApnenus npupojasl. Duszndeckue 1
SIBJICHUSI
5 MexaHuueckue, TeIIoBbIe, SJEKTPHUUECKHUEe, MarHUTHBIE, CBETOBBIE, 1
3BYKOBBIC SIBIICHUS
3 dusnuecKre BEIMYUHBI U UX U3MEPEHUE 1
4 Ypok-uccienoBanue "M3mepeHue TeMieparypsl IpH MOMOIIU 1 1
XKHUJKOCTHOTO TEPMOMETPA U JaTUMKa TeMIepaTyphl"
Kak ¢u3snka u gpyrue eCTeCTBEHHBIC HAYKH U3YYAIOT IPUPOY.
. bubnnorexa [IOK
5 EctecTBenHOHay4yHBIN MeTO1 To3HaHUs. Onrcanue GU3NIECcKux 1
. . https://m.edsoo.ru/ff09f72a
SIBJICHUH C IOMOUIBIO MOJENEH
Ypok-uccnenosanue "[IpoBepka rumnoTe3sl: JaTbHOCTh MOJIETA
6 [IapyKa, MyIMEeHHOr0 TOPU30HTAILHO, TEM O0JIbIle, YeM OO0JIbIIe 1 1
BBICOTA MMycKa"
7 Crpoenue BeniecTBa. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE 1 bubnnorexa [JOK
CTPOECHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>xeHne 4acTHIl BEIISCTBA 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «ONBITH 10 HAOTIOICHHUIO TETIJIOBOTO 1 1
pacIIvpeHus Ta30B»
10 ArperaTHble COCTOSIHUSI BEIIECTBA 1
B3anMocBsI3p MEXTy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHHSIX U UX aTOMHOMOJIEKYJIIPHBIM cTpoeHneM. OcoOeHHOCTH 1 bubmmorexa [JOK
. yap p ' https://m.edsoo.ru/ff0a0378
arperaTHBIX COCTOSTHUI BOJIBI
12 Mexanunueckoe ABUxkeHuEe. PaBHOMEpHOE 1 HEpAaBHOMEPHOE 1 bubnmoreka [JOK

JIBIDKEHHE

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

bubnunoreka LIOK

13 CkopocTs. EAMHHLUEI Ckopocth https://m.edsoo.ru/ff0a079c

14 Pacuer nmytu 1 BpeMeHH IBH)KCHHS bubmorexa LOK

https://m.edsoo.ru/ff0a0ae4

15 WNuepuus. 3akoH unepuun. B3anmoaencreue Tean Kak NpUYrMHa bubmmoreka [JOK
W3MEHEHUS CKOPOCTH JIBUKEHUSI TEJ https://m.edsoo.ru/ff0a0c10

16 ITnoTHOCTE BemiecTBa. PacueT Macchl 1 00beMa Tejia o ero bubnunorexa LIOK
ILJIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 JlaGopatopnas pabora «OnpeneneHne IIOTHOCTU TBEPAOTO Tea

18 Permrenne 3agaud mo treMe "IlmoTHOCTE BeliecTsa" Bubmiorexa OK

https://m.edsoo.ru/ff0al23c

19 Cuna Kak XxapakTepuCcTHKa B3auMojieicTBus Tes. Cuia ynpyrocTu.
3akoH ['yka

20 Jlaboparopuas padota «/3y4eHrne 3aBUCUMOCTH PACTSHKCHHUS
(medopmanum) py>KHHBI OT TIPHIIOKEHHOW CHITBDY

21 SIBnenune TaroreHus. Cujia TSHKECTH

99 CBsi3b MEX]ly CHIIOHN TSKECTH U Maccoil Tena. Bec tena. Pemenue bubmuoreka [JOK
3aga4 no teme "Cuna Tsokectu" https://m.edsoo.ru/ff0al1778

93 Cuia TshKeCTH Ha Apyrux riaHetax. Gusndeckue XapakTepUCTHKU bubnnorexa [JOK
TUTaHET https://m.edsoo.ru/ff0a1502

bubnuoreka [{OK

24 Msmepenne cuit. Jlnamomerp https://m.edSO(])_.[ ru/ff0al8cc

bu6mmoteka IIOK

25 Bec rena. Hepecomocts https://m.edSO(])_.[ru/fan1778

26 CrnoxeHue IByX CHJI, HallpaBJIEHHBIX 110 OJTHOM TIPSIMOM. bubmmoreka [JOK
PaBHOnelicTBYIOIIASA CHIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3ampau no reme "PaBHonelicTByromast cui'”

28 Tpenue cKoJIbXEHUs U TPEHHE MOKOA. TpeHre B IpUpoJie U bubnuotexa [JOK
TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «/3ydeHne 3aBUCUMOCTH CHUJTbI TPEHUS

29 CKOJIBKEHUS OT CHJIbI IaBJICHUS U XapaKTepa COMPUKACAFOIINXCSI bubmorexa HOK

MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8
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30

Pewrenne 3ana4 Ha onpeeneHue paBHOACHCTBYIOIIEH CUIIBI

Pemenue 3amau mo remam: «Bec Tenay, «I padudeckoe

but6mmoreka [IOK

31 n3o0paxeHue cumy, «Cuibly, «PaBHOJIEHCTBYIOMIAS CHID) https://m.edsoo.ru/ff0alde0
KonTponbhas pabota no Temam: «MexaHUYeCKOE JBUKECHHEY,
32 «Macca, mIoTHOCTBY, «Bec Tenay, «[ padudeckoe n300pakeHue
cny, «Cuib»
33 JHanenue. CriocoObl yMEHBITICHUS U YBEIIMUCHUS JTaBJICHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCMMOCTb JIaBJICHHsI ra3a OT 00bEMa, bubnuorexa [{OK
TeMIIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBineHus TBEPABIMU TEIAMM, )KUAKOCTIMH U Fa3aMH. bubnuorexa [IOK
3axoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B )KUJIKOCTH U ra3e, BBI3BAHHOE JICHCTBHEM CHJIBI bubnnoreka [JOK
TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anay no Teme «JlaBnenue B 5KUIKOCTH U ra3e. 3aKoH bubmmoreka [JOK
[Tackamnsa» https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 Coobmatompecs cocynst https://m.edSO(])_.I ru/ff0a2970
39 I'mnpaBnuueckunii mpece bubmorexa LOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBIN HACOC
Atmocdepa 3emmu. [IpudnHbI CyIIIeCTBOBaHUS BO3IYIIHOM
41 000109KH 3eMJTH. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT bubmmorexa [TOK
https://m.edsoo.ru/ff0a2b5a
BBICOTHI HaJT YPOBHEM MODSI
42 Bec Bo3ayxa. ATmMocdepHoe 1aBieHne EEESSHE;T:;(;(];[S/I; 0a2b5a
43 Nsmepenne armocdeproro nasnenus. OnbiT Toppudenin E’[?SSH/I//IrzT:c;(;)(])_[rC:/I?f 022da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT BHICOTHI HAJl yPOBHEM bubnmnorexa [JOK
MOps https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoua. ATMocdepHoe AaBICHHE Ha Pa3IMYHBIX bu6nuorexa [IOK

BBICOTax

https://m.edsoo.ru/ff0a2fc4
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46

Pemenwue 3anay mo Teme "AtmochepHoe naBienue"

JlelicTBUE ®UJKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEIO.

but6mmoreka [IOK

47 ApxumenoBa cuiia https://m.edsoo.ru/ff0a3276
48 JlaboparopHas padota «Onpeenenre BhITATKUBAIOIIEH CHIIBI, 1 bubmmoreka [JOK
JIEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUIKOCThH) https://m.edsoo.ru/ff0a33fc
49 Jlaboparopuas pabota mo Teme «lccrienoBanre 3aBUCIMOCTH BECa 1 bubmmoreka [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM B KUJAKOCTh YaCTH TEJIa» https://m.edsoo.ru/ff0a3514
bubnmnoreka HOK
>0 Hnapasue Te https://m.edsocl)l. ru/ff0a3a96
51 JlaboparopHas pabota "KoHCcTpynpoBaHHe apeoMeTpa Uin 1
KOHCTPYMPOBAHUE JIOJKHU U OIpeIeIeHNe e€ rpy30MoabEMHOCTH"
59 Pewmenue 3anad no remam: «IlimaBanue cynos. BoznyxoraBanue», Bbu6mmoteka [JOK
«/laBieHue TBEPAbIX TEN, )KUIAKOCTEH U ra30B» https://m.edsoo.ru/ff0a3654
Bbu6moreka [JOK
>3 Mexanecias pabora https://m.edso:)_.I ru/ff0a3f82
bubnnorexa [JOK
>4 MomgIOCTS. EAMHHIEL MOIHOCTH https://m.edSO(])_.[ ru/ff0a3f82
55 YpOK:I/ICCJ'IeI[OBaHI/Ie "Pacy€T MOIIHOCTH, pa3BUBAEMON NpU 1
noabEMe 1o jgecTHuue"
56 [Ipoctele Mexanu3msl. Peruar. PaBHOBecHe CHIT Ha pblyare
57 KonTponbHas pabota mo Teme «JlaBneHue TBepbIX Tell, JKUIKOCTEH
u razoB» / Beepoccuiickas mpoBepoyHas paboTta
58 PezepBHblit ypok. Pabota ¢ Tekctamu 1o teme «JlaBiaeHue TBEpABIX bubmmoreka HOK
TeJ, )KUJKOCTeH 1 ra3oB» / Beepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/ffOa4ffe
59 Prryaru B TexHuke, ObITy U nipupoje. JlaboparopHas padota 05 bubmmoreka [JOK
«MccnenoBanne yCciIOBHI paBHOBECHS PhIUara https://m.edsoo.ru/ff0a478e
60 Pemenwe 3a1a4 mo Teme «Y CIIOBUSI pABHOBECHS PhIYara bubmorexa HOK
https://m.edsoo.ru/ff0a48a6
61 Koadduunent noneznoro aeiictsust Mmexanusma. JlaboparopHas 05
pabora «3mepenne KII/l HakTOHHON MTIIOCKOCTH
62 Pemenue 3amad o reme "Pabdora, montHocts, KIT/T" bubmorexa LHOK

https://m.edsoo.ru/ff0a4c48
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bubnunoreka LIOK

63 Mexannueckas sHeprus. Kunetnueckast 1 moTeHIIMAIbHAS SHEPTHS 1 https://m.edsoo.ru/f0ad252
64 3aK0H COXpaHEHHUs MEXaHUYECKON IHEPTUr 1 bubmorexa LOK
https://m.edsoo.ru/ff0a4360
Ypok-3KCriepuMeHT Mo TemMe "IKCIEPUMEHTAIBHOE ONPEACICHUE
65 W3MEHEHUS KUHETUYECKOW M MOTEHIIMAILHON SHEPTUHU TIPH 1 1
CKaThIBAaHMHM TeJa [0 HAKIIOHHOW MIOCKOCTH"
66 KonTponbnas pabota mo Teme «PaboTa u MOIIIHOCTh. DHEPTHUS 1
67 PesepHsblil ypok. Pabora ¢ Tekctamu o Teme "MexaHudeckoe 1 bubnuoreka [JOK
nBroKeHne" https://m.edsoo.ru/ff0a4ee6
68 PesepBHblit ypok. Pabora ¢ Tekctamu o reme "Pabota. MomHoCTb. 1
Oueprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero Konrpoabnsie IIpakruyeckue 06pazoBaTEbHbIE
padoTshI padoTsI pecypen
1 OCHOBHBIE TOJIOKEHHS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH U UX 1 bubnnoreka [HOK
ONBITHBIE OATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEPAOTO, KUAKOTO H ra3000pa3HOr0 COCTOSIHUI BEIeCTBa 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEPIOTO, KHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHMM BEIIECTBA HA OCHOBE IOJIOKEHUH MOJIEKYJIAPHO- 1
KMHETUYECKOU TEOPUHU
bubmuorexa [JOK
5) Kpucrannmuueckue u amopdHbIe TenIa 1 https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KanWUISIpHOCTb. [loBEpXHOCTHOE HATSKEHNE 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxaTue 1 bubmmoreka LIOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEPATYpPhI CO CKOPOCTHIO TEIIIOBOTO 1
JIBVDKEHUS YaCTHIT
9 Buytpennss sneprus. CriocoObl U3MEHEHUs1 BHYTPEHHEH dHeprun 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Brget remronepenan 1 https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepennus "[IpakTuueckoe NCHOIb30BaHUE TETIJIOBBIX 1 1 bubnnorexa [HOK
CBOWCTB BEIIIECTB U MAaTEPUAJIOB B IIEJISIX dHEPTrocOepekeHus " https://m.edsoo.ru/ff0a65c0
bu6nuoreka [JOK
12 KomnuecTBO TEIUIOTEHL. Y enbHas TEINIOEMKOCTE 1 https://m.edsoo.ru/ff0a6976
VYpaBHeHue TerioBoro 6ananca. TemiooOMeH U TEMI0Boe bubnuoreka [IOK
13 1
paBHOBECHE https://m.edsoo.ru/ff0a7088
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Jlaboparopnas padota "VccrnenoBaHue sBICHUS TEIUIO0OOMEHA TIpU

Bbu6mmoreka [JOK

14 CMEIIMBAaHUM XOJOJAHOW U ropsiuel Boibl" https://m.edsoo.ru/ff0a6a98
15 Pacyer konudecTBa TEIOTH, HEOOXOAMMOTO JJIsSI HATPEBAHUS Tella U
BBIJICJISIEMOTO UM MPU OXJIAXKJICHUU
16 JIaboparopHas padota "OmnpeseneHue yaeabHON TeIT0EeMKOCTH bubmmoreka [JOK
BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUBA. Y IeibHasl TEeMI0Ta CTOPaHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBEpI€BAaHUE KPUCTAIUIMYECKUX TEN. Y I€TIbHas bubmmoreka [JOK
TEIIOTA IJIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHast pabota "OnpenerneHne yaenbHON TETUIOTHI TUTaBICHUS bubnnorexka [JOK
abaa https://m.edsoo.ru/ff0a72fe
bubnnoreka [JOK
20 [TapooOpazoBanue u koHAeHCaus. Vicnapenue httos://m.e dsogru IF0a740¢
21 Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U KOHICHCAIIUH. bubnnorexka [JOK
3aBUCHUMOCTh TEMIIEPATypPhl KUTICHHUS OT aTMOC(EPHOTO JTaBIICHUS https://m.edsoo.ru/ff0a786¢c
99 Brnaxxnocts Bo3nyxa. Jlabopatopnas padora "OnpeneneHue bubnnorexka [JOK
OTHOCHUTENIbHOM BJIAXXHOCTH BO3ayXxa" https://m.edsoo.ru/ff0a7628
23 Pemenwue 3a1a4 Ha onpeielieHNe BIIAKHOCTH BO3TyXa
24 [Tpuntmne! paboTel TemaoBbix aBurareneif. [laposas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
o5 KIIJI remmoBoro asuratens. TenaoBble JBUTATENH U 3alIUTa bubnuotexa [JOK
OKpY’Karolel cpebl https://m.edsoo.ru/ff0a7c7c
26 3aK0oH COXpaHEHHUs U MIPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MPOIIeccax
97 [TonroToBka K KOHTPOJIBHOU paboTe 1o TeMe "TensoBble SBIeHMUS. bubnnorexa [HOK
N3meHneHune arperaTHbIX COCTOSIHUI BeniecTa' https://m.edsoo.ru/ff0a83f2
28 Kontponbnas padota o teme "TemnoBeie siBnenus. 3menenue bubnuorexa [JOK
arperaTHBIX COCTOSIHUH BerecTa" https://m.edsoo.ru/ff0a86ae
29 DnexTpu3anys Tel. J[Ba poja dJIeKTPHUSCKUX 3apsIOB
30 VYpok-uccnenoBanue "IaeKTpu3anus TeJI UHAYKLIUEN U IPU

COMPUKOCHOBEHUH"
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Bbubnmuoreka [JOK

31 B3aumogeiicTBue 3apsokeHHBIX Tell. 3akoH Kymnona https:/m.edsoo.ru/ff0ag7e4
32 Onekrpruyeckoe nosie. HarpsKeHHOCTh 3JIEKTPUUYECKOTO MOJS. bubmmoreka [JOK
[TpuHIMIT CYynEepno3UIIUKU AIEKTPUUECKUX TTOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTpuueckux 3apsaoB. DJIEeMEHTApHBIN 3apsi.
CrpoeHue aToMa
34 [IpoBOIHUKY U TUATEKTPUKHA. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO bubnnoreka [HOK
3apsijga https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MPUMEHEHHUE CBOICTB SJIEKTPUUECKUX 3aPsII0B bubmmorexa LIOK
https://m.edsoo.ru/ff0a90cc
36 DNEKTPUYECKUH TOK, YCIIOBUS €r0 CyHIeCTBOBaHUs. VIcTOUHUKH bubnnorexa [HJOK
3JIEKTPUYECKOI0 TOKa https://m.edsoo.ru/ff0a95a4
37 JIefcTBUS AJEKTPUIECKOTO TOKA bubmmorexa LOK
https://m.edsoo.ru/ff0a96hb2
38 VYpok-uccnenoanue "JleiicTBUE ANEKTPUYECKOTO MOJISI HA 1
MPOBOJHUKHU U JUAJIEKTPUKH"
39 DNEeKTPUYECKU TOK B MeTaJlIaX, )KUIKOCTSAX U Ta3ax bubmmorexa [OK
https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1erb U €€ COCTaBHbIE YaCTH
41 Cuna Toka. JlaboparopHas pabota "V3mepeHue u peryiupoBaHue 05 bubnuoreka [IOK
CHJIBI TOKa" https://m.edsoo.ru/ff0a8bd6
42 Dnektpuyeckoe HanpsikeHue. Bonbtmerp. JlabopaTtopHast pabora 05 bubnuotexa [JOK
"N3mepeHue u peryJmpoBaHye HalpsHKeHNs " https://m.edsoo.ru/ff0a9e14
43 ConpoTtuBieHUE MPOBOJHUKA. Y AEITBHOE COIPOTUBJIEHNE BEIIECTBA bubmmorexa [OK
https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTH DJIEKTPUIECKOTO
44 CONPOTHUBJICHUS MPOBOJIHUKA OT €r0 JJIMHBI, IJIOIMIAN MOTEPEUHOTO 1 bubmorexa [TOK
| https://m.edsoo.ru/ff0aa738
CEUeHHs U MaTepuaia
45 3aBHUCHMOCTD CHJIBI TOKA OT HampsbKeHus. 3akoH Oma Jijisl ydacTka bubnmoreka [JOK
enu https://m.edsoo.ru/ff0aa44a
46 JlaGopatopHnas pabora "HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, 1 bubnuoreka [IOK

UAYILEro Yepe3 pe3UcTop, OT COMPOTUBIICHHUS PE3UCTOPA U

https://m.edsoo.ru/ff0aa04e
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HaIpshKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE COETUHEHUS POBOIHUKOB
48 JlaboparopHast pabota "lIIpoBepka nmpaBuia CI0KEHUS HAIPSKEHUH 1 bubmmoreka [JOK
MIPY MOCIE0BATEIIbHOM COCIMHEHUH JIByX PE3UCTOPOB" https://m.edsoo.ru/ff0aaa58
49 Jlaboparophas pabdora "IIpoBepka mpaBuia JIsl CHIIbI TOKA TIPU 1 bubnnoreka [HOK
napajuieJIbHOM CO€IMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3aga4 Ha npuMeHeHue 3akoHa Oma 11 pa3aunqHOro bubmuorexa [JOK
COCMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
bubmuorexa [JOK
51 PaGota u mMoiHOCTh A5ekTpudeckoro Toka. 3akoH Jxoymnsa-JIenna
B P Jlroy i https://m.edsoo.ru/ff0ab124
59 JIaboparopHas pabdota "Omnpenenenre paboThl U MOIITHOCTH 1 bubnuorexa [JOK
3JIEKTPUYECKOIo ToKa" https://m.edsoo.ru/ff0ab3e0
DNEKTPUYECKUE SN U MTOTPEOUTEIN IIEKTPUICCKON YJHEPTHH B bubnuorexa [JOK
53
obITy. KopoTkoe 3aMbIkaHuE https://m.edsoo.ru/ff0ab660
54 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
bu6mmoreka [IOK
55 VYpok-uccnenosanue "M3ydeHue nosien mocTOSIHHbIX MarHuToB" 1
P A i https://m.edsoo.ru/ff0ac3d0
MarnutHoe noje. MarautHoe noJie 3eMJIM U €r0 3HaYeHUe JJis bubnuotexa [JOK
56
KU3HU Ha 3emMJie https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJIBHON paboTe 1Mo TeMe "DNeKTpUIecKue
57 3apsabl. 3apsHKEHHBIE Tela U UX B3aUMOIeHCTBU. 110CTOSIHHBIN bubmorexa LHOK
PIIBL. 3ap . ' https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUIN TOK
KonTponbHas padota no Teme "IneKkTpuyecKue 3apsiibl.
. . bubmuorexa [JOK
58 3apspKeHHBIC Tela U UX B3auMOAeHCTBUS. [1oCTOSTHHBIIM
. . https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas mpoBepounas pabota
59 PesepBHrlIit ypok. Pabora ¢ Tekcramu o teme "llocTostHHBII bubnmoreka [JOK
anekTpuueckuii Tox" / Beepoccuiickas mposepouHas pabota https://m.edsoo.ru/ff0acdc6
60 OmnpIT OpcTena. MarHuTHOE MOJIe DJIEKTPUIECKOro Toka MaruutHoe bubnuoteka [JOK
I10JI€ KaTYLIKU C TOKOM https://m.edsoo.ru/ff0ac1d2
61 [IpuMeHeHue 27eKTpOMarHuToB B TexHUKe. JlabopaTopHas pabota 05 bubnmoreka [JOK

"N3y4yeHue neicTBUS MAarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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DneKTpoABUTaTellb MOCTOSTHHOTO ToKa. Mcnonb3oBanue
ANEKTPOABUraTeNe B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Bbubnmuoreka [JOK

62 JlabGopaTtopHas pabota "KoHcTpynpoBaHue U U3ydeHUE pabOThI 1 https://m.edsoo.ru/ff0ac86¢c
AJIEKTpOABUTATEINS "
63 OneiTel Dapanes. 3aKOH AEKTPOMarHuTHOW nHAyKuu. [IpaBuno 1
Jlenna
64 OnekTporerepatop. CriocoObl MOTYyYEHUS SIEKTPHUUECKON SHEPTUH. 1
DNEKTPOCTAHIINK Ha BO30OOHOBIISIEMBIX HCTOYHHUKAX YHEPTHH
65 [ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "IIEKTPUIECKUEC U 1
MarHuTHbIE sIBJIEHUS"
66 Kontponbnas pabota 1o teme "DNEKTPUIECKUE U MarHUTHBIC 1 1 bubnuorexa [JOK
sBJIeHUA" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. Pabora ¢ Tekcramu 1o reme "Temnsosbie siBiaeHUs " 1 nggﬁ&fgg‘oggﬁf DaccSe
68 PesepBHblii ypok. Pabora ¢ Tekctamu 1o teme "MarHuTHbIe 1
SIBJICHUS "
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 145



https://m.edsoo.ru/ff0ac86c
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https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Mexanuueckoe nBrxeHre. MaTepuanbHas TOUKa 1
2 Cucrema orcyera. OTHOCUTEIHHOCTH MEXAHUYECKOTO JIBUKECHUS 1 bubmorexa LIOK
' 8 https://m.edso0.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOIHHEWHOE IBHXKEHUE 1 bubmorexa LIOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBaomepHoe npsamonuneiiHoe npuwxkenue. Cpeaass u 1
MT'HOBEHHAsl CKOPOCTh
5 [TpsimonHeHOE paBHOYCKOPEHHOE ABMKEHUE. Y CKOPEHUE 1 bubmorexa LIOK
P PABHOYCROPEHIOE A $ Y Crop https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO BMKEHUs. [ 'paduk 1
CKOpOCTH
7 JlabopaTtopHas pabota "OnpeeneHrue yCKOpeHHs Tesa Mpu 1 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JIBM>KCHHUH 10 HAKJIOHHOM TUIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE nBUXKEHNUE IO OKpYx)HOCTH. [Ieprnoxa u yacrtora 1 bubmmnoreka HOK
obparenus. JInHeitHas U yriioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 [leHTpOCTpEMUTENBHOE YCKOPEHHE 1
but6mmoreka [IOK
11 IT i H .B 1
CPBLIL 3AKOH HIBIOTOHA. BEKTop CHiH https://m.edsoo.ru/ff0ae612
bubnunorexa LIOK
12 B i H .P i 1
Topoii 3akoH HproToHa. PaBHOIEHCTBYOIIAS CHTa https://m.edsoo.ru/ff0ae72a
b K
13 Tperuii 3akon Herorona. Cynepno3unus cui 1 h::[?sj?lpllrcr)::é(:)(])_.[rou 11080982
bubnunorexa LIOK
14 Pemenue 3agay Ha eHeHue 3aKkoHoB HproToHa 1
HICHHE SAIET 1A [IPUMEHCIHE 3AROHOB LIRIOTOH https://m.edsoo.ru/ff0aeb6c
15 Cwita ynpyroctu. 3akoH ['yka 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
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https://m.edsoo.ru/ff0aeca2

16 Pemenue 3amgau no reme «Cuiia ynpyroctu
bubmuorexa [IOK

17 JlaboparopHas pabota «OnpeaeneHne )KeCTKOCTH MPYKUHB https://m.e dSO(I)l.ru /06628

bubmmoreka [JOK

18 Cra Tpeis https://m.edSO(])_.[ ru/ff0af738

19 Pemenue 3amau mo teme «Cuia TpeHHUS» buGnuorexa [IOK

https://m.edsoo.ru/ff0afa26

20 JlaboparopHas padota "Onpenenenue kodhhuimeHTa TpeHUI bubmmoreka [JOK
CKOJIb)KeHUA" https://m.edsoo.ru/ff0af8be

21 Pemenne 3amau no reme "3akonsl Hetorona. Cuna ynpyroctu. Cuna bubnnorexa [JOK
TpeHus" https://m.edsoo.ru/ff0afb8e

99 Cuna TsKeCTH M 3aKOH BCEeMHUPHOTO TATOTEHHUS. Y CKOpEHHE bubmmoreka [JOK
¢BOOOIHOTO IMaEHUS https://m.edsoo.ru/ff0af044

93 Ypoxk-kordpeperuus "/I[BukeHue Te1 BOKPYT TPaBUTAIIMOHHOTO
nentpa (CosHeuHas cucrema). I'amakTuku"

24 Pemenue 3amau mo teme "Cuita TSXKECTH U 3aKOH BCEMUPHOTO bubnnorexa [JOK
TATOTCHUS" https://m.edsoo.ru/ff0af5f8

25 [TepBast kocmuueckasi CKOpocTh. HeBecoMOCTh 1 meperpy3ku bubmmorexa [TOK

https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHOI Touku. AOCOTIOTHO TBEPAOE TEINO.

26 PaBHOBecue TBEpAOIo TeNa ¢ 3aKpEIIEHHON OChIO BpaIlICHMUS. bubmmorexa [TOK
Monment cubr. L[eHTp TsecTa https://m.edsoo.ru/ffOafe36
PaBHOBecue MaTepuanbHOH TOUKU. AOCOTIOTHO TBEPIOE TEJO.

27 PaBHOBecue TBEPAOrO Tela ¢ 3aKpEIIEHHON OChIO BpAILCHMUS.

MowmenT cunsl. LienTp TsxecTn

28 Pemenne 3agau no reme "MomeHT cuibl. Llentp TsxecTn" ngj;ﬁfg;?ﬁ}:f 0b02ba

29 [ToaroroBka Kk KOHTPOIBHOM paboTe Mo Teme "MexaHudeckoe bubnuotexa [JOK
nBmkenue. Bzaumonetictsue ten" https://m.edsoo.ru/ff0b0408

30 KonTponbhas pabota no teme "MexaHuueckoe ABHKECHUE. bubnmoreka [JOK

BzaumoneiictBue ten"

https://m.edsoo.ru/ffOb06ec
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31 WNmnynbe Tena. UMnynbsce cuiibl. 3aKOH COXpaHEHUSI UMITYJIbCA. bubmuotexa [JOK
Ynpyroe u Heynpyroe B3auMoOJIeUCTBHE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3a1ay mo Teme "3aKOH COXpaHEHHs UMITyJIbca" bubmmorexa [JOK
https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koHpepenuus "PeakTuBHOE ABIKEHHE B IPUPOJAE U TEXHUKE"
bubnmnoreka HOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.e dSO(I)l.ru p———
35 Pabora cuibl TsDKECTH, CUITBI YIPYTOCTH U CUJIBI TPEHUS bubamorexa LOK
https://m.edsoo.ru/ff0b0db8
36 JlaboparopHas pabota «Onpenenenne paboThl CHIIbI TPSHHSI IIPU
PaBHOMEPHOM JIBH)KEHUH TeJia 110 TOPH3OHTATHHON TOBEPXHOCTH
37 Cas3b sHeprun u pabotsl. [loTeHunanbHas sHeprus
38 Kunernyeckas sneprus. Teopema 0 KUHETUYECKON YHEPTHH bubmorexa LIOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
bubnnorexa [JOK
40 JlaGopaTtopHast pabota «/3yueHue 3akoHa COXpaHEHUS YIHEPTUN» https://m.e dsogru FF0b12fe
41 KonebarenbHoe ABM)KEHUE U €T0 XapaKTEPUCTUKU brbmmorexa LTOK
https://m.edsoo.ru/ff0b1858
bubmuoreka [IOK
42 3aryxaromue konebanus. BeinyxaeHHbie koneOanus. Pezonanc https://m.e dSO(])_.[ru 1#10b20f0
43 MaremMaTHuuecKuil ¥ IPYKUHHBIN MassTHUKH
44 Ypok-uccienoBanue «3aBUCUMOCTh Tieproa KojaebaHuii ot bubnnorexa [JOK
JKECTKOCTH IPYKUHBI U MacChl Ipy3a» https://m.edsoo.ru/ffOb197a
45 [IpeBpaiieHue 3HePTUN MPU MEXAaHUYECKHUX KOJIeOaHUSIX
46 JlaGopaTtopHnast pabota «OrnpeaesieHne 4acTOThl U IepHo/ia bubnunorexa LIOK
KOJIeOaHUH PYKUHHOTO MasITHUKA) https://m.edsoo.ru/ffOblaec
47 JlaGopatopHas pabota «I[IpoBepka HE3aBUCUMOCTH MEPHUO/IA bubmuoteka [IOK
Kosie0aHuil Tpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Tpy3a» https://m.edsoo.ru/ffOb197a
48 Mexaandeckue BoHBI. CBOWCTBA MEXaHHYECKHUX BOJIH. but6mmorekxa [IOK

HpOIIOHLHBIG " INOMNCPCUHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepenmus "MexaHUuecKrue BOJIHBI B TBEPAOM Telle.

49 .
Ceiicmuueckue BOJIHbI"
50 3ByK. Pacnipoctpanenue u oTpakeHHe 3ByKa
51 Ypok-uccienoBanue "HaOmroaeHne 3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"
52 I'pomKoCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE3OHAHC
53 Ypok-koHpepeHnius "YIibTpa3Byk U HHGPa3BYK B IPUPOIC U bubmuorexa [IOK
TeXHUKe" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka K KOHTPOJLHOM paboTe Mo Teme "3aKOHBI COXPaHEHHUS. bubmmoreka [JOK
MexaHnnyeckue Kojie0aHus U BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonTtponpHas padora o Teme "3aKoHbI COXpaHEHUSI.
Mexannueckue KosiebaHusi ¥ BOJTHBI"
56 DNEeKTPOMarHUTHOE MOoJj€e. DIEKTPOMATHUTHBIE BOJIHBI bubmmorexa LIOK
https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
58 Ypok-koHpepennus "Llkaia 31eKTPOMarHUTHBIX BOJIH. bubmmorexa [JOK
Hcnonb3oBaHKe 37€KTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3H" https://m.edsoo.ru/ff0b2fe6
59 VYpoxk-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMArHUTHBIX BOJIH bubnnorexa [JOK
C TIOMOIIbIO MOOUIIEHOTO Tesedona" https://m.edsoo.ru/ffOb2c6c
60 Pemienue 3a1au Ha onpeieIeHUE YaCTOThI U ITTUHBI
3JIEKTPOMArHUTHOW BOJIHBI
61 DnekTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoimHOBBIE bubmuoreka [JOK
CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounnku cBeta. [IpsmonnHeitHOE pacipocTpaHEHHE CBETA. bubnmnoreka [JOK
3atmenust CosHia v JIyHbl https://m.edsoo.ru/ffOb3658
63 3aKoH OTpakeHMs cBeTa. 3epKaia. Pemenue 3aj1au Ha IpUMEHEHNE bu6muoreka [JOK
3aKOHA OTPaKEHHS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA Bubmmorexa [IOK
https://m.edsoo.ru/ffOb3aea
65 [TonHoe BHYTpeHHEe oTpaxkeHue cBera. Vcnoap30BaHme MOJTHOTO bubnuotexa [JOK

BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOJAAX

https://m.edsoo.ru/ffOb3c5c
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JlaboparopHnas pabota "HccienoBanre 3aBUCIMOCTH yTIia

66 MPEIOMIICHUSI CBETOBOTI'O JIy4a OT yIJla MaJeHUs Ha TPaHUIEe
"Bo3ayx-cTekino""

67 Ypok-koHpepenus "Vcnonb30BaHe TIOTHOTO BHYTPEHHETO
OTPa)KEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBSI3b"

bubnmnoreka HOK
68 Jluna3el. OnTudeckas Cuiia JIMH3BI https://m.e dSO(I)l.ru FF0b32c
. bubnmnoreka HOK

69 [TocTpoenne n300paXkeHUH B TMH3AX https://m.e dSO(I)l.ru /fobddda

20 JlaboparopHuas padota "Onpenenenne (HOKYCHOTO PacCTOSHUS U bubnnoreka [JOK
ONTUYECKOM CHIIBbI coOuparoieit TMH3b1" https://m.edsoo.ru/ff0b4206

71 Ypoxk-kordepennus "OnTHUecKue TNH30BBIE TPHOOPHI" ﬁg{in;;T:;(;ggﬁf Oc0aTe

72 I'na3 kak ontuyeckas cucrema. 3peHue bubmmorexa LIOK

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepenuus "ledexrsl 3penus. Kak coxpanuts 3penue"

74 Paznoxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CrioskeHue bubmuoreka [JOK
CIIEKTPAJIbHBIX LBETOB. [lucnepcus ceera https://m.edsoo.ru/ff0cOf4c
JlaGopaTtopHnast pabota "OMBITHI 1O Pa3I0KEHUIO OEJI0T0 CBETa B

75 CHEKTpP U BOCHPUSITHIO LIBETA IPEIMETOB IIPU MX HAOJIOICHUH Yepe3 brbmmorexa LTOK
BeTOBbIE GUILTE" https://m.edsoo.ru/ff0cOe2a

76 Ypoxk-nipakTukyM "BoJTHOBBIE CBOMCTBA CBETA: UCTIEPCHUSI,
uHTepdepeHus u qudppaxus'

77 OmnpiTel Pezepdopaa v rmiianerapHasi Moiesib aToMa EEESSHE;T:;(;(];[S/I; 0c12a8

78 [Toctynars! bopa. Moaens aroma bopa

79 Ucnyckanne u normonieHne ceeta atoMoM. KBanTtsl. JInneituarsie but6mmorekxa [IOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c

80 VYpoxk-nipaktukym "HaGroieHre ciekTpoB uemyckanus' E;ISSH;I&T:;(::)?:?; 01550

81 PannoakTuBHOCTE U €€ BUIBI bubmmorexa TTOK

https://m.edsoo.ru/ff0c1672
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bubnunoreka LIOK

82 Ctpoenue atomHoro siapa. Hykinonnas monens httns://m.edsoo.ru/F0c18ac
bubnmnoreka HOK
83 PannoaktuBHbIe peBpatieHus. M30Tombl https://m.e dsogru ff0clald
84 Pemenue 3amau no teme: "PagnoakTuBHbIE npeBpaieHus" bubnnorexa LHOK
https://m.edsoo.ru/ff0clb4a
85 [Tepuon nmomypacnana
86 Ypok-koHpepennus "PagunoakTuBHBIC U3TYYCHHS B IPUPOJIC, bubmmoreka [JOK
MEJIUINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakuu. 3aKOHbI COXpPaHEHUS 3apsAJ0BOIO U MacCOBOTO bubnuoreka [IOK
qucen https://m.edsoo.ru/ff0c1c58
88 DHeprus cBI3M aTOMHBIX siiep. CBS3b MacChl M SHEPTHH bubmmorexa LIOK
https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "Snepueie peakiuu"
90 Peaxiuu cunrtesa u nenenus saep. Mcrounuku sueprun CosiHIa U bubmmoreka [JOK
3BE3] https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koHpepenuus "AnepHas sHepreruka. JledcTBus
pPaIuOaKTUBHBIX U3TyUYE€HUN HA KUBBIE OpraHU3MBbI"
92 [ToaroToBka Kk KOHTPOJIBHOM paboTe Mo Teme "DIeKTpOMarHuTHOE bubmmnoreka HOK
1oJie. JNEeKTpOMarHuTHele BOJIHBL. KBaHTOBBIE SIBICHUS" https://m.edsoo.ru/ff0c223e
93 KonTposnbHas pabora no Teme "IIeKTpOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIC siBiIeHUS"
94 [ToBTOpenue, o600menne. JlaboparopHsie pabOTHI IO KypCy bubnnorexa [JOK
"B3anmonetiicTeue Tea" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06001meHNe. Pemenne pacyeTHBIX U KaYeCTBEHHBIX bubnuotexa [JOK
3azna4 no teme "Temnossle mpoueccs” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 0600meHNE. Permenne pacquvHHx 1 KaueCTBEHHBIX bubnuotexa [JOK
3agad o teme "KIIJ] TeruroBeIx aBurareneii" https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, o6o0meHne. Penienne pacueTHBIX U Ka4eCTBEHHBIX bubmuoteka [IOK
3agad o reme "KIIJI snextpoycranoBok" https://m.edsoo.ru/ff0c2b30
98 [ToBTOpenue, 0606menHue. JlaboparopHasie paboTHI IO KypCy bubmmorexa [JOK

https://m.edsoo.ru/ff0c2c52
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"CseToBEbI€ ABIEHUA"

99 [ToBTOpenue, 0600meHue. Pabora ¢ Tekctamu 1mo Teme "3aKOHbI 1 but6mmoreka [IOK
COXpaHEHHUs B MeXaHHUKe" https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, 0600meHue. Pabora ¢ Tekcramu mo teme "Kosebanus bubnunorexa LIOK

100 1
1 BOJIHEI" https://m.edsoo.ru/ff0c2e82
[ToBTopenue, o6o0menue. Pabora ¢ Tekctamu 1o Teme "CBETOBbIE Bbu6muotexa [JOK

101 1
sBJIeHHS" https://m.edsoo.ru/ff0c3044

102 IToBTOpenue, 0600meHue. Pabora ¢ Tekcramu mo Teme "KBaHTOBast 1
u siiepHas ¢pusnka'

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27
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IMPOBEPSIEMBIE IIPEIMETHBIE PE3YJIBbTATBI OCBOEHUSI OCHOBHOU
OBPA3OBATEJBHON TPOIT'PAMMbBI OCHOBHOI'O OBIIEIO OGPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThl 0CBOECHHUSI OCHOBHOI 00pa30BaTe/IbHOM
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsA

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

13

pas3iinyaTth SABJICHHUA 11O OIIMCAHHUIO HX XapaKTCPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,

JIEMOHCTPHUPYIOIIUX JaHHOE (PUINIECKOE SBICHUE

pacrno3HaBaTh POSIBIICHUE N3YUEHHBIX (PU3NYECKUX SBJICHUI B OKPY)KAIOIIEM MUPE, B
TOM 4YuciIe (U3NYECKUE SIBIICHUS B MPUPOAE, NPH 3TOM IEPEBOAUTH NMPAKTHUECKYIO
3aJady B y4eOHYIO, BBIJICNATH CYIIECTBEHHBIC CBOWCTBA (TMPHU3HAKH) (UIUIECKUX

SIBJIEHUU

14

OIUCHIBATh U3YyUYCHHbIE CBOMCTBA TeJ U (PU3NYECKUE SBJICHUS, UCTIONIB3Ys (PU3NUECKUE
BEJIMYMHbBI, IMpPU ONMCAHUU NPABUIBHO  TPAKTOBATh  (U3UYECKUH  CMBICI
UCHOJb3yEeMbIX BEIMYMH, HMX OO003HAUE€HUS U €JUHMLBI (U3NYECKUX BEIMYUH,
HaxXOIUTh (OpPMyJbl, CBS3BIBAIOLINE NAHHYIO (PU3MYECKYI0 BEIMYMHY C APYTUMHU

BCJIMYHNHAMU, CTPOUTH rpa(bI/IKI/I HU3YUCHHBIX 3aBHCHUMOCTEM (I)I/I3I/I‘leCKI/IX BCIINMYHH

1.5

1.6

1.7

1.8

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/I'-ICCKI/IG SABJICHUSA W HPOUECCBI, HCIIOJIb3Yys
HU3YUCHHBIC 3aKOHBbI, IIpU 3TOM JaBaTb CJIIOBECHYIO (bOpMyJ'IPIpOBKy 3aKOHa H

3aIMUCbIBAThb €0 MaTCMATHYCCKOC BBIPAKCHHUEC

OOBSACHATh (PU3MUECKHE SBJICHMS, IPOLECChl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIlil MPaKTUKO-OPHUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh MPUUYUHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 — 2 JIOTMYECKUX LIaroB ¢ ONOpPOH Ha
1 — 2 wu3y4yeHHBIX CBOWcTBa (U3MYECKUX SBICHUH, (U3NYECKUX 3aKOHA WIIU

3aKOHOMEPHOCTH

pemate pacy€THble 3amaud B 1 — 2 nelcTBUA, UCMONB3YysSd 3aKOHBI U (HOpMyIbl,
CBSI3bIBAaIOIIME (U3MYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJlauu
3aMnMchIBaTh KPaTKOE YCJIOBME, MOJACTaBIATh (DHU3MUECKHE BETUUYMHBI B (POPMYJBI U
MIPOBOJIUTH PACUEThl, HAXOAUTh CIPABOYHBIE JAaHHBIC, HEOOXOIUMBIE IS PELICHHS

3aJ1a4, OIIEHUBATh PEATUCTUYHOCTh OTYyYeHHON (PU3HUECKOI BEIMYMHBI

pacrmo3HaBaTh MNPOOJEMBbI, KOTOpPhIE MOXKHO PELIUTh MHpH TMOMOLIU (U3HUECKUX
METOZIOB, B OIHMCAaHWU HCCJIEJOBAHMS BBIIETATh MPOBEPSIEMOE MPEANOIOKEHUE
(rumotesy), pa3iauyaTh M HHTEPIPETHUPOBATH IOJTYYEHHBIH pe3ylbTaT, HAXOIUTh

OIINOKHU B XO0J¢ OIlbITa, ACJIAaTh BBIBOJBLI I1O €TI0 pC3yJIibTaTaM

1.9

MIPOBOJIUTH OTIBITHI 10 HAOTIOACHUIO (PU3UUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB

Ten: (GOopMyIUPOBaTh MpPOBEpPSEMble MPEANOIOXKEHUs, COOUpaTh YCTAaHOBKY U3




MPEJI0KEHHOTO 000PYAOBAHHUS, 3aMUCHIBAThH XO/1 ONbITa U (POPMYIUPOBATH BHIBOABI

1.10

BBINIOJIHATH MPSMBIC HM3MEPEHUS C HCIOJIb30BAaHHEM AaHAJIOTOBBIX M IH(PPOBBIX
npuOOpOB, 3aMMCHIBATH IOKa3aHUS MPUOOPOB C YYETOM 3aJaHHON abCOMIOTHOU

MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

1.13

1.14

IIPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3MYECKOM BEIMYMHBI OT APYrou ¢
UCIOJIB30BAHUEM TMPSIMBIX HW3MEPEHHil, y4acTBOBaTh B IUIAHWPOBAHUHM Y4eOHOTO
UCCIIEIOBaHMsI, CcOoOMpaTh YCTAaHOBKY U  BBINOJHAT  WU3MEPEHHUs,  Clenys
NPEUIOKEHHOMY IUIaHy, (UKCHPOBaTh pe3yJabTaThl IOJYYEHHOH 3aBUCHMOCTHU
(bu3nYeCKUX BEJIUYMH B BHUJIE MPEAJIOKEHHBIX TaOIMIl U Tpa(UKOB, A€1aTh BEIBOABI 110

pe3yJibTaTaM HCCIIeA0BaHUs

IMPOBOAWUTL KOCBCHHBLIC HU3MCPCHUA (1)H31/I‘ICCKI/IX BCJIIMYHH, CJICOYyS HpGI[JIO)KGHHOﬁ
HHCTPYKIMU: TIpU  BbIIIOJIHCHUHA I/ISMepeHI/Iﬁ CO6I/IpaTb OKCIICPUMCHTAJIbHYIO

YCTAaHOBKY U BBIYHCJIATH 3HAYCHUC MCKOMOM BEITUIHHBI

coOnrofaTh NpaBWia TEXHUKM Oe30macHOCTH TMpu pabore ¢ 1abopaTOpHBIM

o0opynoBaHUEM

yKa3blBaTh  NPUHUUIBl  JEUCTBUA NPUOOPOB U  TEXHUYECKUX  YCTPOICTB,
XapaKTepu30BaTh MPUHLHUIBI JEHCTBUA H3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € MOMOILBIO UX OMHMCAHUS, UCIOIb3Yysl 3HAHUS O CBOMCTBAX (PU3NYECKUX

SIBIICHUH U HCO6XO,Z[I/IMLIG (bI/ISI/ILIeCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

IPUBOAUTH NpUMEpPbl (HAXOAUTh HMHPOPMALMIO O MpHUMepax) MPaKTHUYECKOro
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B IMOBCEJIHEBHOM MHU3HU [UIsl oOecreueHus
0€30MacHOCTH NHpU OOpallleHuu ¢ NpUOOpaMU M TEXHUUYECKUMH YCTPOWCTBAMH,
COXPAaHEHHs 3J0pOBbS M COOJIOJEHUS HOPM DKOJOTMYECKOTO IOBEACHUS B

OKpYJKarolllen cpesie

1.16

1.17

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_[I/II/I B CCTHU I/IHTCpHCT B COOTBCTCTBUU C
3aJaHHBIM IMOHMCKOBBIM 3aIIPpOCOM, Ha OCHOBEC UMCIOIIUXCA 3HAHHUH U HyTeM CpaBHCHHA
Pa3JINIHBIX HCTOYHHKOB BBIACIIATD I/IH(I)OpMa]_[I/IIO, KOTOpas SABIIACTCA

MIPOTUBOPEYUBOI UM MOXKET OBITH HEJJOCTOBEPHOM

MCIOJIb30BaTh MPU BHINOJHEHUHM YUEOHBIX 3aJlaHUIl HAYYHONOMYJISIPHYIO JIUTEPATYpPY
¢u3nUecKoro cojep:KaHus, CHpPaBOYHBbIE MaTepualibl, pecypchl cetu HHTepHer,
BJIa/IETh NMpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs HMHGOpMaLUU U3

OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

CO3/71aBaTh COOCTBEHHBIE KpPAaTKHE MMCHMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE 2 — 3
MCTOYHUKOB HH(pOpMaMK (PU3HMUECKOTO COEpKaHUs, B TOM YHCIe IMyOJUYHO JeaTh
KpaTKHe COOOLIEHMsI O pe3yJIbTaTax MPOEKTOB MM y4EOHBIX HCCIIEI0OBAHUMN, IPU 3TOM
IPaMOTHO HCIIONB30BaTh M3YYECHHBIH MOHATUHHBIA amnmapar Kypca (pusmkw,

COIIPOBOXAATH BHICTYIUICHHE MTPE3EHTAIHeH

1.19

MIPH BHIIOJHEHUH Y4EOHBIX MPOEKTOB M HUCCIIEIOBAaHUI pacripeeniaTh 00S3aHHOCTH B




8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

TpyNIle B COOTBETCTBUM C TOCTABIICHHBIMH 33/1a4aMU, CJIEIWUTH 32 BBINOJIHEHUEM
TJIaHa IEHCTBUH, aJIEKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIA/l B JESATEILHOCTD TPYIIIIBI,

BBICTpanBaTh KOMMYHHUKATHUBHOC BSaHMOHeﬁCTBHe, YUUTBIBAsA MHCHHUEC OKPYKarOIIUX

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsA

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

pas3iinuaTh SABJICHHUA IIO OIHCAHUIO HUX XAaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIONIUX JIaHHOE (PU3UYECKOE SIBJICHUE

pacro3HaBaTh MPOSBICHUE U3YUECHHBIX (DU3MUYECKHX SBICHUI B OKPYXKAIOIIEM MHPE, B
TOM 4uciie (U3NYECKUE SIBIICHUS B MPUPOAE, NPU 3TOM IEPEBOAUTH MPAKTHUECKYIO
3aJady B Y4eOHYIO, BBIJIENATH CYIIECTBEHHBIE CBOWCTBA (NMPH3HAKH) (HUIUIECKUX

SIBJIEHUU

14

OIMCHIBATh U3YUEHHBIE CBOMCTBA TEN U (PU3UUECKHE SBICHUS, UCIIONIB3YS (pU3nueckue
BEeJIMYMHBI, TP  ONWCAHUM TPABWIBLHO  TPAKTOBATh  (U3MUYECKUH  CMBICI
WCIOJIb3YEMBIX BEIHUYWH, 0003HAYCHUS] W €IUHUIIBI (DU3MUYECKUX BEIHYMH, HAXOAUTh
(hopMysbl, CBA3BIBAIONINE TaHHYIO (DPU3UYECKYIO BEIMYMHY C APYTUMHU BEJIMUYUHAMH,

CTPOUTH Fpa(bI/IKI/I HU3YUYCHHBIX 3aBHCHUMOCTEM (1)I/I3I/I‘-ICCKI/IX BCJIIMYMH

1.5

XapaKTepu30BaTh CBOWCTBA TelN, (PU3WYECKUE SBICHUS U TMPOIECCHI, HCHOIb3Ys
W3y4YeHHBIE 3aKOHBI, TPH ITOM [1aBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA H

3aIUCBIBATh €TI0 MATCMATHYCCKOC BbIPAKCHHUC

1.6

1.7

OOBACHATH (1)I/ISI/I‘~IGCKI/I€ ImponecCoel U CBOMCTBA TCJI, B TOM YHCJIC WU B KOHTCKCTC
CI/ITyaI_II/Iﬁ MMPaKTUKO-OPUCHTHUPOBAHHOT'O XapaxkTepa: BBISIBJIATH MNPpHUYHUHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH 00BsAcHeHHE U3 1 — 2 JOrMYECKUX IIaroB ¢ IIOMOIIBIO 1
- 2 HU3YUCHHBIX CBOMCTBaA (I)I/IBI/I‘-ICCKI/IX HBHCHHfI, (I)I/ISI/I‘{CCKI/IX 3aKOHa M1

3aKOHOMEPHOCTH

pemate pacy€THble 3a7aud B 2 — 3 [eWCTBUA, UCIONB3YS 3aKOHBI U (HOpMyIbl,
CBSI3bIBAaIOIIME (U3MYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJlauu
3alMUChIBaTh KPAaTKOE YCJIOBHE, BBISIBIATh HEJOCTATOK JAHHBIX JUIS PELICHMS 3aJa4H,
BBIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE Ul €€ PeleHHs], TPOBOJUTH PACUETHI

" CPAaBHUBATH MOJTYUYCHHOC 3HAYCHUC q)HSquCKOﬁ BCJIIMYHUHBI C U3BCCTHBIMHU JaHHBIMU

1.8

pacrno3HaBaTh MNPOOJEMBbI, KOTOpPhIE MOXKHO PEUIUTh MpPU MOMOUIM (PU3NYECKUX
METOAOB,  HCIIOJIb3YySl ~ OINKUCAHHME  UCCIENOBAHMS,  BBIACIATH  MPOBEPSIEMOE
MPENIoJIIOKEHNEe, OLEHUBATh MPAaBWJIBHOCTh TMOpPsSAKA MPOBEICHUS HCCIEIOBaHMS,

JACJIaTh BBIBO/JbI

1.9

MIPOBOJIUTH OTIBITHI 10 HAOIIOACHUIO (PU3UUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB




Ten: (GOopMyIUPOBATh MpPOBEpPsSEMble MPEANOIOXKEHUsI, COOMpAaTh YCTAaHOBKY U3

NpeaAJIOKCHHOTO OGOpyI[OBaHI/IH, OIMIUCBhIBATh X0 OIIbITa U (I)OpMy.HHpOBaTb BBIBOBI

1.10

1.11

1.12

1.13

1.14

1.15

BBITIONHATh TIPSMBIE HM3MEPEHHUsT C WCIOIb30BAaHHUEM aHAJIOrOBBIX MPUOOPOB U
JNaTYNKOB (PU3MYECKUX BEJIMYMH, CPAaBHUBATH pE3YJbTaThl H3MEPEHHH C Y4ETOM

3aJJaHHO} a0COIOTHOM MOTPEIIHOCTH

MIPOBOJNTH MCCIIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MYECKOW BETUYHHBI OT JPYrou ¢
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHU: IJIaHUPOBATh HCCIEAOBAaHUE, COOUPATh
YCTaHOBKY U BBINIOJIHATH U3MEPEHHUS, CIEAys MPEAIOKECHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOTYYCHHON 3aBUCUMOCTH B BUJE TaOIUI] U TpaduKOB, JAeaTh BbIBOJIbI

110 pe3yJIbTaTaM UCCIIEIOBAHUS

IMPOBOAWTL KOCBCHHLIC M3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH: IIJIAHUPOBATbL U3MCPCHUA,
CO6I/IpaTB OKCIICPUMCHTAIIbHYIO YCTAHOBKY, CIICAYA HpeﬂHO)KeHHOﬁ HHCTPYKIUU, U

BBIYUCIIATH 3HAYCHUEC BCIIMYHNHbBI

coOnrofaTh NpaBWia TEXHUKUM O€30MacHOCTH IMpu paboTe ¢ J1abopaTOPHBIM

o0opynoBaHUEM

XapaKTCPU30BaTh IMMPUHIIUIIBL IIef/'ICTBI/Iﬂ HU3YUCHHBIX HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB C OHOpOﬁ Ha UX OIIKMCAaHU:, UCIIOJIb3YSA 3HAHUSA O CBOMCTBax (1)I/I3I/I‘IGCKI/IX

SIBJIGHUN ¥ HEOOXO0AUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONMCTBA M H3MEPUTENIbHbIE MPUOOPHI IO
CXeMaM M CXEMAaTUYHBIM PHUCYHKAM, COCTABJIATH CXEMBI DJJIEKTPUYECKHUX LENEH ¢
IIOCJIEI0OBATEIBHBIM U MapauIeIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3jandasl yCIOBHBIC

0003HaYEHHS IJIIEMCHTOB QJICKTPHUYICCKUX Lenei

1.16

NPUBOAUTH TpPUMEpPHl (HAXOAWTH HUHPOPMALUIO O TMpHUMepax) MPaKTHIECKOro
UCIOJIb30BaHUs (PU3NYECKMX 3HAHUM B IOBCEIHEBHOM XHU3HU [UIsl oOecreueHus
0€30MacHOCTH TpU OOpalleHuH ¢ NpUOOpaMU M TEXHUUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHs 3J0pOBbS M COONIOACHHS HOPM DSKOJOTMYECKOrO0 TIOBEIEHUs B

OKpYJKalollleH cpese

1.17

1.18

OCYHICCTBIIATH IMOUCK I/IH(bOpMaI_[I/II/I (I)I/ISI/I‘-ICCKOPO COACPIKaHUA B CCTHU I/IHTepHeT, Ha
OCHOBE€ HMECIOIIMXCS 3HAHUM H HYTéM CpaBHCHHA OOMNOJHUTCIBbHBIX HCTOYHHWKOB
BBIACIIATD I/IH(I)OpMaL[I/IIO, KOTOpasa SABJIACTCA HpOTHBOpG‘-IPIBOﬁ WA MOXET OBITh

HEJIOCTOBEPHOM

UCIOJIb30BATh MIPH BBHIOJIHEHUH Y4EOHBIX 3aJJaHUN HayYHO-TIOMYJISPHYIO JUTEPATypy
(bu3n4ecKoro cojep:kKaHus, CIpPaBOYHbIE MaTepualbl, pecypchl cetd HHTepHert;
BJaJeTh MpUEMaMU KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHGPOpPMALUU U3

OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBEHHBIC IMHCHbMEHHBIE W KpaTKHE YCTHBIC COOOIIEeHMs, 00001mas
MH(POPMAILIMIO U3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COAEp>KAHHs, B TOM UHUCIIE

nyOJIMYHO  MPEACTaBIATh  PE3yNbTaThl MPOEKTHOM WM HCCIeI0BaTENIbCKON




NesITeIbHOCTH, IPU STOM I'PaMOTHO HCHOJIb30BaTh U3yYCHHBIH NOHSATHHHBIN anmapaT

Kypca (pU3UKH, COMPOBOX/IATh BHICTYINICHHE MTPE3eHTAI[eH

1.20

IpPU BBINIOJHEHUH Y4YeOHBIX MPOEKTOB W HCCICAOBAHUHM (U3UUECKUX IPOLIECCOB
pacrpenenaTe 00A3aHHOCTU B IPYIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/layaMH,
CIICIUTHh 3a BBIIIOJIHCHUEM IUIAHA JACUCTBUH M KOPPEKTHPOBATb €ro, aJeKBaTHO
OLIEHUBAaTh COOCTBEHHbI BKJIAJ B  JAEATENBHOCTh  IPYIIBL,  BbICTPAUBAThH

KOMMYHHUKAaTHBHOE B3aMMOICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI

9 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble mpeMeTHbIE Pe3yJbTATHI OCBOEHUsI 0OCHOBHOI 00pa30BaTeIbHOI
NMPorpaMMbl OCHOBHOT0 00111ero o0pa3oBaHusi

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pasiiiaTth ABJICHHA 110 OIIMCAHHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

ACMOHCTPUPYIOIIUX NAHHOC q)HSH‘leCKOC SIBJICHHUC

1.3

14

1.5

pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYKAIOIIEM MHUPE, B
TOM YHUCIIe (U3HUYCSCKUE SIBJICHUS B TPUPOJIE, IIPH ITOM MEPEBOIUTH MPAKTUICCKYIO
3a/a4y B y4eOHYIO, BBIIEJSATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (UIUYECKUX
SIBJICHUI

OMHCHIBATh U3YYCHHBIC CBOMCTBA TEN M (U3UUECKHUE SIBJICHUS, UCTIONB3Ys (pr3nyeckue
BEJIMYMHBI, TPH  OMNHCAHUM TPABUIBHO  TPAKTOBAaTh  (U3MYECKUH  CMBICIH
WCIIOJIB3YEMBIX BEJIMYMH, 0003HAYCHUS U €AUHUIBI (PU3HMUECKUX BEIMYMH, HAXOJUTh
(dbopMyIbl, CBA3BIBAOIINE JAaHHYIO (DU3MUECKYIO BENUYMHY C JAPYTUMU BEIUYUHAMH,

CTPOUTH IpaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHHUS U IPOLECCHI, HCMOIb3Ys
W3Y4YECHHbIE 3aKOHBl, NpPHU OSTOM JlaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA U

3aIMUCBIBATH €0 MATCMATHYCCKOC BBIPA’KCHUC

1.6

OOBSICHATh (PU3UUECKHE TPOLIECCHl M CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE
CUTyallMil  NMPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYUHHO-
CJIeZICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHHE U3 2 — 3 JOIrMUYECKUX IIaroB ¢ MOMOIIBIO 2
— 3 WU3y4yeHHBIX CBOICTBa (U3NYECKUX SBICHUM, (PU3NUECKHX 3aKOHA WIIHU

3aKOHOMCPHOCTHU

1.7

pemaTth pacu€THble 3a7ayd (OMUpAIOIIMECs Ha CUCTeMy U3 2 — 3 ypaBHEHHH),
UCIOJIb3YSl 3aKOHBI U (OpPMYJIbI, CBsA3bIBatoNIUE (U3MUYECKHE BEIMYMHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 3a/1a4M 3allMChIBATh KPATKOE YCIOBUE, BBISBISATH HEAOCTAIONINE WITH
M30BITOYHBIC JTAHHBIC, BBIOWPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAMMBIC IJI PEIICHHUS,
MPOBOANTh PAacdY€éThl W OICHUBATH PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHS

(hUBUIECKON BEITMYUHBI




1.8

1.9

1.10

1.11

pacro3HaBarh Ipo0IeMbl, KOTOPbIE MOKHO PELLUTh MPHU MOMOIIN (HU3NIECKUX METOIOB,
WCIIOJNIb3YSl  OMMCAHUE UCCIICAOBAHUSA, BBIICHATh MPOBEPAEMOE MPEANOI0KEHHE,
OLIEHMBATh TMPABWILHOCTh TMOpS/AKA NPOBEICHHUS HCCIECIOBAHUS, JelaTh BBIBOJBI,

UHTEPIPETUPOBATh PE3YIbTAThl HAOIIOIEHUN U OIIBITOB

MIPOBOJIUTH OTIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB
TEJ: CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa oOopynoBaHUS,

OIMCBIBATH XOJI OIBITA U €T0 PE3yJIbTaThl, POPMYINPOBATH BHIBOIBI

MPOBOJIUTH NMPH HEOOXOAMMOCTH CEpUI0 MPSMBIX H3MEPEHHIA, OINpenelsis CpelaHee
3HaYEHUE HU3MepsieMOl BeNWYMHBI ((DOKYCHOE paccTOsSHUE COOMparoueil JHMH3bI),

000CHOBBIBAThH BBIOOP CII0C00a M3MEpEHUS (M3MEPUTEIBHOTO TPHOOopa)

MIPOBOJMTH HMCCIICAOBAHNUE 3aBUCUMOCTEH (DM3MUECKUX BEITUYHH C HCIIOJIb30BAHHECM
NpSMBIX HW3MEpPEHUil: TMJIaHUPOBaTh HCCIEIOBAaHUE, CAMOCTOSTENLHO CcOOUpAaTh
YCTaHOBKY, (DUKCHPOBATh pPE3YJIbTAThl TIOJYyYEHHOW 3aBUCHUMOCTH (U3HUECKUX

BCJINYHH B BUJC Ta6J'II/II_[I/I l"paCI)I/IKOB, ACJIaTh BbIBOABI 11O PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IMPOBOAWTL KOCBCHHBLIC M3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH: INIAHUPOBATbL U3MCPCHUA,
CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY U BbBIIOJHATL HU3MCEPCHUS, CICAYSI
HpGl[J'IO)KeHHOI\/JI HHCTPYKIWH, BBIYUCIIATH 3HAUCHHUC BCJIWYMHBI W AHAJIIM3UPOBATH

IMOJIYYCHHBIC PE3YJIbTAThI C y‘{éTOM 3aJJaHHOM IMOrpeIIHOCTH HBMepeHI/Iﬁ

1.13

1.14

1.15

1.16

CO6J'II-0,Z[8.TB ImpaBujia TCXHUKHU 0e30IMacHOCTH pu pa60Te C HaGOpaTOpHLIM

o0opyaoBaHUEM

pas3iindyaTb OCHOBHBIC TPHU3HAKW H3YYCHHBIX (bmuqecm/lx MO}ICJ’IGﬁZ MaTcpuaJibHasd
TOYKa, a0COJIFOTHO TBépI[O@ TCIIO0, TOYEYHBIN HCTOYHHK CBETAa, JIy4, TOHKasA JIMH34,

ITaHeTapHasA MOACIIb aTOMA, HYKJIOHHAA MOACIIb aTOMHOI'O AApa

XapaKTCPU30BaTh IMMPUHIIUIIBL Z[GflCTBI/I?I HU3YUCHHBIX HpI/I60pOB N TEXHHYCCKHX
YCTpOﬁCTB C OHOpOﬁ Ha UX OIKMCaHUA, UCIIOJIB3YS 3HAHUS O CBOMCTBaX (I)I/I3I/I‘{CCKI/IX

SIBJIGHUN ¥ HEOOXOAUMBbIe (PU3NUECKe 3aKOHOMEPHOCTH

HCIIOJIB30BATh CXCEMbI U CXEMATUYHBIC PUCYHKH M3YYCHHBIX TCXHUYCCKUX yCT‘pOﬁCTB,
HU3MCPUTCIIBHBIX HpI/I60p0B U TCXHOJIOTHYCCKUX IIPOLCCCOB IPU PCIICHHUU y‘-IC6H0'
MPAKTUYCCKHUX 3a/1ad, ONITUYCCKUEC CXEMBI JIA IMMOCTPOCHUA I/I306pa)KeHI/H71 B IIJIOCKOM

3epKae U coOuparoneit JTnH3e

1.17

MPUBOJUTL MpHUMEPHl (HAXOAUTh HWHGOPMALUMI0O O MpHUMEpax) MPaKTUYECKOTO
UCMOJb30BaHUS (PU3NYECKUX 3HAHUM B TOBCEJIHEBHOW >XU3HU JJs OOecCledyeHus
0€30macHOCTH TpU OOpallleHHH ¢ MPUOOpaMU W TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHMsS 3J0pPOBbS U COOJIOACHUS HOPM JKOJIOTUYECKOTO TMOBEACHHUS B

OKpY>Kalollen cpene

1.18

OCYILIECTBIATh MOMCK HMH(pOpManuu (pusndeckoro coaepxanus B cetu VHTepHeT,
CaMOCTOSITENIbHO (OPMYIHPYS MOMCKOBBIA 3allpoC, HAXOAWUTH ITYTH OIPEACICHUS

JIOCTOBEPHOCTH TMOJY4YeHHOH HWHGOpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUN H




JOITIOJITHUTCIIBHBIX UCTOYHHUKOB

1.19

1.20

MCIOJIb30BaTh MPH BHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO JTUTEPaTypy
¢u3M4YecKoro cojep)kaHus, CHpPAaBOYHBIE MaTepHalibl, pecypchl cetd HHTepHeT;
BIIa/IeTh NMpuUEMaMH KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMAIUHU U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMAINU
U3 HECKOJIbKMX HCTOYHHKOB (PU3UYECKOrO COJEp>KaHUs, MyOJUYHO MPEICTABIATH
PE3YIbTAThI HpOCKTHOﬁ NI HCCHGHOB&TGHLCKOﬁ ACATCIIBHOCTH, IIPU 3TOM I'PaMOTHO
WCIOJIb30BaTh HM3yYCHHBIH MOHATUHHBIA amnmapaT W3y4aeMmoro pasjena (pu3ukd u
COIMPOBOXAATh BBICTYIJICHUE IPE3CHTAIMEH ¢ y4éToM OCOOCHHOCTEW ayIuTOpUr

CBCPCTHUKOB

1.21

IIpd BBIIOJIHCHUHA y‘Ie6HBIX IIPOCKTOB H I/ICCJ'IG,I[OBaHI/Iﬁ Q)HSHHGCKHX IIpoueccoB
pacnpeacisiTb 0053aHHOCTHU B Tpymnie B COOTBETCTBUU C IMOCTABJICHHBIMUA 3ada4aMu,
CIICAUTL 3a BBIIIOJHCHUCM IIJIaHA ,HeﬁCTBI/Iﬁ H KOPPCKTUPOBATHL €ro, aACKBATHO
OLICHUBATh COOCTBEHHBIN BKJ1a/J B JACATCIBHOCTD T'pYIIIIEI, BBICTPAanBaTh

KOMMYHUKATHBHOC B3aHMOHeﬁCTBHe, IMPOABJIAA TOTOBHOCTD pa3pCulaTh KOH(1)J'II/IKTBI

HPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon
Koa siemenrta IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA
paszjena
®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOIETO MHUPA
®usznka — Hayka o mnpupone. SBieHuss npuponbl. dDusznueckue
11 SBJICHUS: MEXaHUYECKHE, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE,
CBETOBBIE, 3BYKOBBIE
Ousnyeckue  BenUUMHBL.  M3mepeHue  QU3MUECKMX  BEIMYHH.
1.2 ®usnueckue npubopsl. IlorpemHocts u3MepeHuil. MexayHapoHas
CUCTEMA EIUHUIL
1 EcrecTBeHHOHAY4HbI METOJl TMO3HAHHUSA: HAOJIOJEHUE, MOCTaHOBKA

1.3 HAY4YHOTO BOIIPOCA, BBIABUKEHHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE

TUIOTE3, 0OBICHEHNE HAOIIOIaEMOr0 SIBIEHUS

14 Onwucanue GpU3NUECKUX SBICHUH C TOMOIIBIO MOJIENIEH

[IpakTuyeckue pabOTHI:
15 #H##Par###13mMepenne pacCTOSHHIA.
' ##HPar##H13mepenne 00bEMa KHUIKOCTH U TBEPAOTO TEA.

#H##Par####OnpeneneHue pa3MepoB MaJIbIX TEll.




#H##Par###lI3mepenue TemMmepatypsl MpPH TMOMOIIHA KHUJIKOCTHOTO

TEPMOMETPA U JAaTYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BELLIECTBA

#HH#Par###CTpoeHne BelIeCTBA: aTOMbl M MOJIEKYJIBI, UX pa3Mephl.

24 OnbIThI, TOKa3bIBAIOUINE TUCKPETHOE CTPOCHHE BEIIECTBA
25 #H##Par### [ Brxkenne vactuil BemecTBa. CBS3b CKOPOCTH JIBHIKCHHS
' YacTull ¢ Temreparypoil. bpoynoBckoe nBmxenue, 1uddysus
2.3 B3aumojieiicTBrE YaCTHI BEIIECTBA: TPUTSHKEHUE U OTTAIKUBAHUE
HH##Par###ArperatHple  COCTOSIHUS ~ BEIECTBA: CTPOCHHUE Ta30B,
Y KUJKOCTEH W TBEPABIX (KPUCTALTMYCCKHX) Tell. B3aMMOCBS3h MEXKITY
' CBOMCTBaMHU BEIIECTB B PA3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI
[IpakTuueckue padbOTHI:
#H#Par###0Onenka  auamMeTpa  aromMa  METOJOM  psjioB  (C
25 HCIoJib30BaHueM (otorpaduii).
' #A##Par###OnbIThl 10 HAOMIOCHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
#H#H#Par#H##OnbITl 0 OOHAPY)KEHUIO JEHCTBUS CHUJI MOJIEKYJISIPHOTO
MPUTSKEHUS
JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 Mexannueckoe nBkeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBIYKEHUE
3. #H##Par###Ckopoctb. CpemHsisi  CKOPOCTh TP HEPABHOMEPHOM
' IBUKEHUH. Pacyér myTH v BpeMeHH BUKEHUS
SIBnenune wuHepHUH. 3aKOH WHEPIUH. B3anMopelicTBue Ten Kak
3.3 MpUYMHA HM3MEHEHMs] CKOPOCTH JIBMKEHHMsS Ted. Macca Kak Mepa
WHEPTHOCTH Teja
34 ###Par###I lnotHocTh BemiecTBa. CBs3b IUIOTHOCTH C KOJIUYECTBOM
' MOJICKYJ B €TMHUIIE 00hEMA BEIEeCTBA
3.5 Cuna Kak XapaKTepUCTHKA B3aUMOJICHCTBUS TEIT
36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cCuiabl ¢ MOMOIIBIO
' JUHAMOMETpa
37 ###Par#t#Bnenre taroreHus u cuina Tsokectd. Cuia TSDKECTH Ha
' Ipyrux miaHerax. Bec tena. Hesecomocts
38 Cuna tpenus. TpeHHE CKONBXKEHMSI U TpEeHUE IOKosA. TpeHue B
' MIPUPOJIE U TEXHUKE
3.9 #HH##Par###Cnoxxenre Cwi, HaImpaBICHHBIX 10 OJHOM  MPSMOM.

PaBrozelcTByIOIMAs CHUIT




3.10

[IpakTrueckue pabOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JBIKCHHMS (IIapuka B
KHUJKOCTH, MOJENN DJJIEKTPUYECKOro aBTOMOOWIIE W Tak Jaiee).
Omnpenenenue cpeaHe CKOPOCTH CKOJIBKEHUs OpyCKa WM IIApUKa I10
HaKJIOHHOM TuIOocKOCTH. OmpeneneHue IUIOTHOCTH TBEPIOTo Tena.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSDKEHUS (e opMaIiim)
MPYXUHBl OT MPHIOKEHHON Ccuibl. OTNBITBL, JEMOHCTPUPYIOLIHE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKECHHsI OT Beca Teja M XapakTepa

COIIPHUKACAOIIUXCA HOBCpXHOCTCﬁ

3.11

@usnuecKre SBJICHUS B MPUPOJIE: IPUMEPHI ABWKCHUS C Pa3IMYHBIMU
CKOPOCTSIMM B KMBOW M HEKUBOM INPUPOJE, IECHUCTBUE CUJIbI TPEHUS B

IIprupoac U TCXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMCETP, MOAIIHUITHUKA

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

Hapnenne TtBEpHOro Tema. CrocoObl YMEHBUICHHS W YBEITHYCHUS

4.1
JIaBJICHUS
4.2 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHUs T'a3a 0T 00bEMa, TEMIIEpaTyphl
A3 Ilepenaya naBneHus TBEPABIMU TEIAMH, )KUJKOCTSIMHU U Ta3aMU. 3aKOH
' [Tackans. [IlHeBMaTHUYeCKHE MAIIUHbI
W 3aBUCUMOCTD JIaBJICHUS KUAKOCTH OT TiayOuHbl. ['mapocrarmyeckuit
' napazokc. Coobmaromuecs cocyabl. [ MpaBauueckue MeXaHU3Mbl
Atmocpepa 3emnum  u  atmocepHoe  jgaBineHue.  [IpuumHbBI
4.5 CYLIECTBOBaHMs BO3AyIIHOW o0oiouku 3emiu. OmnbiT Toppuueniu.
3aBUCUMOCTh aTMOC(EPHOI0 1aBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPS
48 Wzmepenue armocgepHoro nasineHus. I[lpuGopsl mas u3MepeHus
' aTMOC(EepHOTO TaBJICHHS
47 JleiicTBue >KMIKOCTM M Ta3a Ha MOIrpyXKEHHOE B HUX TEIO.
' BrrtankuBatomiast (apxuMezioa) cuia. 3aKoH Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
[IpakTudeckue padbOTHI:
HccnenoBanue 3aBUCMMOCTH Beca Tela B BoJe OT 00béMa
MOrPY’KEHHOM B JKMJKOCTH  YacTH  TeJa. Onpenenenue
BBITAJIKUBAIOILEA CWIbI, JEHCTBYIOLEH Ha TEJI0, NOTPYKEHHOE B
4.9 AKHUIKOCTb. [IpoBepka HE3aBUCHMMOCTH  BBITAJIKMBAIOLIEH  CHJIBL,

JNEUCTBYIOIIEH Ha TENO0 B JKUIKOCTU, OT Macchl Tena. OIBITHI,
JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD BBITAJIKUBAIOIICH CHIIBI,
JICUCTBYIONIEH Ha TEIO B JKUIKOCTH, OT 00BEMa MHOrpyKEHHOU B

KHUAKOCTh 4aCTH TE€1a U OT INNIOTHOCTH KHAKOCTH. KOHCTPYHPOBaHHe




apeoMeTpa WM KOHCTPYMPOBAHHME JIOJAKM U OIpenaeieHue eé

Ipy30I0AbEMHOCTH
410 dusnueckue SABJICHUS B MPUPOJE: BIMSIHUE aTMOC(HEPHOTO IaBIICHHS
' Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO
TexHuuyeckue ycTpoilcTBa: COOOIIAIOIIMECS COCYAbI, YCTPOMCTBO
411 BOJIOTIPOBO/IA, THUAPABIMYECKHI Tpecc, MaHOMETp, Oapomerp,

BBICOTOMEp, OPIIHEBON HACOC, apEOMETp

PABOTA, MOIIHOCTD, OHEPT'HA

5.1 Mexanunyeckas pabora
5.2 Mexanuyeckas MOITHOCTb
53 [IpocThie MeXaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs MJI0cKOCTh. [IpaBuio
' paBHOBECHS pblyara
5.4 [IpumeHeHue nmpaBuiia paBHOBECHS pblyara K 0JIOKy
EE «3omotoe mpaBuiio» MexaHUKd. KoadduiueHT mone3Horo aelcTBus
' MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHHUKE
5.6 [loTeHunanpHas 3HEPTUU Tea, HOJHATOrO HaJ 3eMIEN
5 5.7 Kunernueckas sHeprus
58 [lonHasgs MmexaHWuecKas JHEpPrusl. 3aKOH W3MEHEHUS M COXpPaHEHUS
' MEXaHWYECKON IHEPTUU
[IpakTuueckue padbOTHI:
###Par##Onpenenenue padOThHl CHIIBI TPEHHS] TPU PABHOMEPHOM
5.9 JBH)KEHUU TeJla MO TOPU30HTAIIBHOW MOBEepXHOCTH. MccimenoBanue
ycioBuii  paBHoBecusi peiuara. Msmepenne KIIJ HakioHHOM
m1ockocTu. M3yueHne 3aKkoHa COXpaHEHHs] MEXaHUYECKOW SHEPTUU
5.10 ®u3nyecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEJIOBEKA
511 TexHuueckue yCTpPOMCTBA: pblyar, MOJBWKHBIA W HEMOJBH)KHBIN
' OJI0KH, HAKJIIOHHAS TUIOCKOCTh, POCThIE MEXAHU3MBI B OBITY
8 KUIACC
Kon
Koa siementa IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUSA
pasaena
TEIJIOBBIE ABJIEHUA
OCHOBHBIE MOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKON TEOPUU CTPOEHUS
6 6.1 BeuiecTBa. Macca M pa3Mepbl MoJieKynl. OIBITHI, MOATBEPXKAAIOIINE
OCHOBHBIE 10JIOKEHHSI MOJIEKYJISIPHOKHUHETUYECKON TEOPUH
6.2 Mogenu TBEPAOTO, XKHUIKOTO U Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.

Kpucrannmuueckue u amopgHbIe Tena




OObsicHEeHHE CBOWCTB Ta30B, JKHIKOCTEH W TBEPIBIX TeI HAa OCHOBE

o3 MOJI0KEHUN MOJIEKYJIIPHOKUHETUYECKON TEOPUH
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS
6.5 TennoBoe pacimmpeHue u cxxaTue
6.6 Temnepatypa. CBs3b TeMrepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS
- YacTHIl
6.7 Buytpennsas sneprus. CnocoObl W3MEHEHUs BHYTPEHHEH SHEpruu:
- TeIUIoNepeauya u cCoBepiieHre padboThl
6.8 Bunel Temonepenayn: TEMJIONPOBOIHOCTD, KOHBEKIINS, U3TyUYEHUE
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
6.10 TennooOMeH 1 TEMIO0BOE paBHOBECUE. Y paBHEHHUE TEIJIOBOTO OasiaHca
[InaBneHve u oOTBepAEBaHUE KPUCTAIUIMUECKHUX BELIECTB. Y JelIbHas
6.11
TEIUIOTA TIABJICHUS
[TapoobpazoBanue u kouzacHcanus. Vcnapenwe. Kumenwe. VYpaenbHas
6.12 TEIUIOTa MapooOpa3oBaHUsA. 3aBHCUMOCTh TEMIIEPATypbl KUIIEHUS OT
aTMOC(EepHOTO AABICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus ToIIMBa. Y 1eibHast TEMI0Ta CTOPaHUs
6.15 [Tpuniuns! paboTs! TerioBeix asurareneid KIIJ[ tennosoro asuraress.
' TenioBble ABUTATENN U 3alUTa OKPY’KAIOLIEH cpeibl
6.16 3aKOH COXpaHEHMs U IPEBPALLCHHsS] SHEPTUHU B TEIUIOBBIX MPOLIECCAaX
[IpakTuueckue padbOTHI:
#HHPar##H#ONbITEl O OOHAPYXEHMIO JEHCTBUSA CHII MOJEKYJSPHOTO
MPUTSKEHUS.
H#HHH#Par#H##OnbITHl IO BBIPAIIMBAHUIO KPHUCTAJUIOB TOBAPEHHOW COJHU
WM caxapa.
#H#H#Par###OnpITel IO HAOMIOEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B,
6.17 JKUAJIKOCTEN U TBEPJIBIX TEIL.

#H##Par###OnpeneneHue aBiIeHUS BO3yXa B Oa/IOHE TITPHIIA.
#H##Par###OnbIThI, JEMOHCTPUPYIOIIHNE 3aBUCHMOCTD JIaBJICHHS BO3TyXa
OT ero o0bEMa 1 HarpeBaHUS WIH OXJIAXKICHUS.

###Par###1lpoBepka TUNOTE3bl  JIMHEHHOW  3aBUCHUMOCTH  JJIMHBI
CTOJIOMKA KUJIKOCTH B TEPMOMETPUUECKON TPYOKE OT TEMITepaTyphl.
#H##Par###HabOmonenne wW3MEHEHUsS BHYTPEHHEH OJHEPrHUM Tela B

PE3YIbTATC TCILUIONICPEAAYUN U paGOTLI BHCIIHUX CUIJI.




###Par##lccnenoBanue SIBICHHUS TEIUIOOOMEHA TIpU CMEIIMBAHUU
XOJIOJTHOW U TOpsTY€il BOJIBI.

#H##Par###OnpeneneHue KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJIOM
IIPH TEIJIOOOMEHE C HArpeThIM METAJUIMYECKUM IIWIHHIPOM.
###Par#H#Onpenenenue yaeapHON TEMI0EMKOCTH BEILIECTBA.
#H##Par###lccnenoBanue mpolecca UCIapeHus.
#H##Par###OnpeneneHue OTHOCUTEILHOM BIAKHOCTH BO3/IyXa.

###Par#H#Onpenenenue yaeabHON TEMIOTHI IIABICHUS JIbJA.

dusnyeckue SIBJICHHSI B opupoac: IMOBEPXHOCTHOC HATAXKCHHUE U

KallWJUIAPHBIC SABJICHUA B IMPUPOAC, KPUCTALJIBI B INPUPOAC, U3TYUCHUC

°.18 ComnHia, 3amMep3aHue BOJAOEMOB, MOPCKUE OpHU3bI; 00pa3oBaHWE POCHI,
TyMaHa, UHesl, CHera.
TexHudeckue yCTpOMCTBA: KalWJUIAPBI, MPHUMEPHl HCIOJIb30BAHUSA
6.19 KPHUCTAJUIOB, JKUJIKOCTHBIA TEPMOMETp, JATYUK TEMIIEPATYpPBI, TEPMOC,

CUCTCMaAa OTOINICHUA JOMOB, TIHI'POMCTPbLI, IICUXPOMETP, IIapOBas

Typ6I/IHa, ABUTI'AaTCJIb BHYTPCHHCT'O CIOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tel. [[Ba posia dIeKTPUIECKUX 3apsiioB
B3aumogeiicTBue 3apspkeHHbIX Ted. 3akoH KynoHa (3aBUCHMOCTB CHIIBI
7.2 B3aMMO/JICICTBUS 3apSKEHHBIX TNl OT BEJMUYUHBI 3apsA70B U PACCTOSHUS
MEX]y TeJIaMH)
Onextpuueckoe 1mone. Hanpsyk€HHOCTh — 3JEKTPUUECKOTO  MOJIS.
7.3 [IpuHIMI CynepHno3uIK 3NEKTPUYECKUX IMoJied (Ha KayeCTBEHHOM
YpPOBHE)
24 Hocurenn snekrpuyeckux 3apsaoB. ODJIEMEHTApHBIA 3IEKTPUUYECKUN
- 3apsn. Ctpoenue aroma. [IpoBOIHUKY U TUANEKTPUKH
7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa
_. DONEKTPUYECKUNA TOK. YCIIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
' M cTOuHMKH TOCTOSIHHOTO TOKA
27 JIeWcTBUS 3JIEKTPUUECKOr0 TOKA (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
. DNEKTPUUECKUH TOK B )KUIKOCTSIX U Ta3ax
7.8 Onexrpuueckas 1nenb. Cuina Toka. DIEKTPUIECKOe HaIPsSKEHUE
7.9 ConpoTusieHne MPOBOAHMKA. Y IENBHOE COTPOTUBIICHUE BEIECTBA
7.10 3axoH OMa 1J1s yyacTKa Lenu
7.11 ITocnenoBarenpHOE U MapAIICIIBHOE COCAMHEHUE TIPOBOJHUKOB




7.12

PaGota u MomrHOCTh AneKTpudeckoro Toka. 3akoH Jxoyms — Jlenna

7.13

DJNEeKTpUYECKUE IETH M MOTPEOUTENN dIEKTPUUECKON SHEPTHH B OBITY.

Kopotkoe 3ambikanne

7.14

7.15

7.16

7.17

7.18

7.19

[TocTtosinHbIe MarHUTHI. B3anMoelicTBHE MOCTOSHHBIX MarHUTOB
MaruutHoe nosie. MaruutHoe nosie 3eMiId U €ro 3Ha4eHHe i KU3HU
Ha 3emuie

OnbiT Dpcrena. MarHuTHOE MoJie AIEKTPpUUECKOro Toka. [Iprumenenue
AJIEKTPOMArHUTOB B TEXHUKE

JleiicTBrEe MarHUTHOI'O MOJISL HA IIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTaTEIb
MOCTOSIHHOTO TOKa. Vcronb30oBaHue 3NIEKTPOIBUTATENEH B TEXHUUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE

OnwiTel @apages. SIBneHue 3IEKTPOMArHUTHOM MHAYKUUU. [IpaBuio
Jlenma

Onexrporereparop. CrocoObl TMONydEHHUS DIIEKTPHUECKOW SHEPTHH.

9J'IeKTpOCTaHI_II/II/I Ha BO300OHOBJIIEMBIX HCTOYHHKAX OQHCPIUH

7.20

[IpakTuueckue padbOTHI:

OneiTel 1O HAOMIOACHHUIO OHIIEKTPU3ALMK Tel HWHAYKUUEH U Tpu
CONPUKOCHOBEHUH.

HccnenoBanue neWCTBUS JJIEKTPUYECKOTO OIS HA MPOBOJHUKHA M
JTUDJICKTPHUKHU.

COopka u mpoBepKa padOThI IEKTPHUUECKOH IIeTH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HaMPSKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 Pe3ucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JEKTPUUYECKOTO
COTIPOTHUBIICHUS TPOBOJHUKA OT €r0 JJIMHBI, TUIOIIAJA TOTIEPEUYHOTO
CEYCHHS U MaTepHaia.

[IpoBepka mpaBuia CIOXKEHUS HANPSKEHUNW TPHU MOCIEAOBATEIHHOM
COEIMHEHUH JIBYX pe3ucTopoB. [IpoBepka mpaBuia sl CUIIbI TOKA MIPHU
napajuleIbHOM  CO€IMHEHHUU pe3ucTopoB. Ompenenenue padOTHI
JNEKTPUYECKOT0 TOKa, HUAyHmero uepe3d pesucrop. Omnpenenenue
MOIIIHOCTH  3JIEKTPUYECKOTO TOKa, BBIACISIEMOM Ha PE3UCTOpE.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Y€pe3 JIAMIIOUKY, OT
HanpspkeHus Ha Hed. Onpenenenue KIIJ[ narpesatens. MccnenoBanue

MAargouTHOI o BSaHMOﬂeﬁCTBHH IIOCTOSAHHBIX MAar"HuTOB. HSy‘ICHI/Ie




MarHiTHOTO TIOJIS TOCTOSIHHBIX MAarHUTOB TPU WX OOBEAMHEHUU U
pazgenenun. MccnegoBaHue JACHCTBHS AJIEKTPUYECKOTO TOKa Ha
MarHUTHYIO CTpenky. OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIbI
B3aUMOJICHCTBUS KAaTyIIKM C TOKOM M MarHuta OT CWJIbl TOKa U
HalpaBJieHUs TOKa B Karyiike. V3yueHue NeiCTBUSI MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. KoHcTpyupoBaHue u wusydeHue pabOThI
anektpoasurarens. M3mepenue KIIJI anexrpoaBurarebHOM yCTAaHOBKH.
OnbITBl 1O HCCIAEAOBAHUIO SIBJICHUSI SJICKTPOMArHUTHOM WHAYKIIUU:
HCCIe0BaHUE U3MEHEHUW 3HAYEHUS W HAIpPaBJIICHUS MHAYKIIMOHHOIO

TOKa

7.21

7.22

dusznueckue SBICHUSI B npupoac: JSJICKTPUUCCKUE ABJICHUA B
aTMOC(bepe, QJICKTPUYCCTBO JKUBBIX OpPraHU3MOB, MAIrHUTHOC IIOJIC
3CMJ'II/I, L[peﬁ(b IIOJIFOCOB, POJIb MArHUTHOI'O ITIOJIA JIA JKHU3HU Ha 36MJI€,

IIOJIAPHOC CUSHUC

TexHuueckue ycTpOHCTBA: 3IIEKTPOCKOIN, AaMIIepMETP, BOJBTMETD,
peocTar, CUETYMK DJICKTPUUYECKOH HHEPruu, 3JIEKTPOOCBETUTENIbHbIE
puoOOopHI, HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsr),
ANEKTPUYECKUE TPEJOXPAHUTEIH, SJIEKTPOMArHuT, 3JIEKTPOJIBUraTellb

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPKAHMS
paznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanunveckoe aBrxkeHne. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPSIMOTMHEWHOE IBHKEHUE
##HPar##H#HepaBHoMepHoe mpsMoOIMHEWHOe aBmxkeHue. CpenHss H
8.4 MTHOBEHHAs CKOPOCTH TeJIa TP HEPABHOMEPHOM JIBHKEHUU
8 8.5 VYckopenne. PaBHOYCKOpPEHHOE MPSIMOIMHENHOE IBUKEHHE
8.6 #H#HPar###Ceo00onH0e nanenue. OnpITel [ ammies
#H##Par###PaBHoMepHOEe JBWIKEHHWE TI0 OKpYXHOCTH. llepmon w
8.7 gactota  oOpamenus.  JluHeiiHas W yryioBas  CKOPOCTH.
LeHTpocTpeMuTeNnbHOE YCKOPEHHE
8.8 [TepBerit 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa




8.10

Tperuii 3akon HeroTtoHa

8.11 HH#APar###] [puHIUATT CYTIEPIIO3UITUN CHUT
8.12 Cwuuita ynpyroctu. 3akoH ['yka
813 #H##Par###Cuna TpeHHS: Cuila TPEHHsI CKOJBKCHHS, CHJIA TPEHUS
' MOKOS, IPYTHe BUABI TPCHHS
8.14 #H#Par####Cuna TsSHDKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHUE
' cBOOOJHOrO NaICHUS
8.15 JBwxenue 1utaner Bokpyr Comnna. IlepBas kocmMuueckasi CKOpPOCTb.
' HesecomocTs u neperpysku
8.16 PaBHOBecue MaTeprabHON TOYKU. AOCOIOTHO TBEPIOE TEIO
817 #it#Par###PaBHoBecue TBEPAOTO TeENa C  3aKPEIUVIEHHOM  OChIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmyisce cusl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 H#HHHPar###PeakTUBHOE NBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
8.22 Pabota cun TskecTH, ynpyrocti, TpeHusi. CBs3b SHEpruu U paboThl
8.23 [TorennuanbHast SHEprys Tela, MOJAHATOrO Ha/l HOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHumanpHas 3HEPTUs CKATON MPY>KUHbI
8.25 #HPar##HKunetnueckas sHeprus. Teopema 0 KHHETUYECKOH SHEPTUH
8.26 ##HPar##H##3akoH coxpaHeHHs] MEXaHUIECKOH SHEPTHH
[IpakTuueckue padbOTHI:
Omnpenenenue cpegHe CKOPOCTH CKOJIbXKEHUs OpycKa WM JIBUKEHUS
[IapuKa Mo HaKJIOHHOW 1iockocTh. OmpeeieHie YCKOpEHHsl Tella Ipr
PaBHOYCKOPEHHOM JIBM>KEHUH 110 HAKJIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU TPH PAaBHOYCKOPEHHOM
JIBIDKEHUH 0€3 HayallbHOW CKOPOCTH.
[IpoBepka THMOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBIDKEHHH 0e3
8.97 HayaJlbHOM CKOPOCTH MYTH OTHOCATCS KaK pPAJ HEYETHBIX YHUCEI, TO

COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHU OJMHAKOBHI.
UccnegoBanue 3aBUCMMOCTH CHUJIbI TPEHHUSI CKOJBXEHHUS OT CHIIbI
HOpMajibHOro fJaBineHusa. OmnpeneneHve KodQPUIMEHTa TPEeHUA
ckoibxkeHus. OmnpeneneHue KECTKOCTH MpykuHbL. OnpeneneHue
paboThl cHUIBl TPEHUS NPU PABHOMEPHOM JABM)KEHUU Tejla IO
TOPU30HTANLHOM MoBepXHOCTH. OmpenencHne padboThl CUIIBI YIIPYTOCTH
MpHU MOABEME T'Ppy3a C UCIIONH30BAHUEM HEIMOJBUKHOTO U MOJIBUKHOTO

OJIOKOB




dusndyeckue SBICHUS B npupoac: MPUIWMBEI W OTJIHMBBI, JIBUKCHHC

8.28 wianeT CoOJIHEYHOM CHUCTEMBI, PEAaKTUBHOE JIBUKECHHE IKHBBIX
OpraHu3MOB
820 TexHuueckne  yCTpOWCTBA:  CHHIOMETP, JATYUKH  ITOJIOKCHHS,

pPaccTOsSIHUS U YCKOPEHMSI, paKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

Konebarenproe nBmwkeHne. OCHOBHBIE XapaKTEPUCTHKU KoOJeOaHUM:

> MIepPHOJI, YaCTOTa, AMILTUTY/1a
9.9 MaremaTuueckuid U MPYKUHHBIN MasTHUKU. [IpeBpaiienue sHepruu
' MIPH KOJIeOATEeITHHOM JBUKCHUN
9.3 3aryxaromue kKosnebanus. BeinyxxaeHusie konebanus. Pezonanc
Mexanunueckue BoHbI. CBOMCTBA MexaHW4Yeckux BoJH. [IpogomnbHbIe 1
9.4 IIOIIEPEYHbIC BOJIHBL. [[IMHA BOJIHBI U CKOPOCTh €€ pacHpOCTPaHEHUs.
MexaHuueckre BOJIHBI B TBEPAOM Telle, CECMUYECKHUE BOJIHbI
9.5 3Byk. ['pomMkocTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 NudpasByk u ynpTpa3Byk
[IpakTudeckue pabOTHI:
9 Onpenenenre 4YacToThl M Iepuojia KojeOaHUM MaTeMaTHYecKOIo
MasiTHUKA.
Ormpenenenne 4acTOTHl ¥ IEPHO/Ia KOJIEOaHHI MPYKMHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCHUMOCTH TEpHOJa KONEOaHWH MOJBEIICHHOTO K
' HUTUA Tpy3a OT JIMHBI HUTU. MccnegoBaHue 3aBUCUMOCTH TEpPHOJIA
KojeOaHUi MPYKUHHOTO MasTHHKAa OT Macchl rpy3a. lIpoBepka
HE3aBUCHUMOCTH TIEpPHOJia KOJIeOaHU Tpy3a, TOJIBEIICHHOTO K HUTH, OT
Macchl Tpy3a M JKECTKOCTH TMPYXKUHBL V3MepeHHe yCKOpeHUs
CcBOOOIHOTO ITaJICHNA
98 Ou3nyeckue SIBICHUS B MPUPOAE: BOCIPHITHE 3BYKOB YKUBOTHBIMHU,
' 3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 9XO
99 TexHuyeckue ycTpoilcTBa: 3XOJOT, HCIOJb30BAaHHE YIbTPa3ByKa B
' OBITY M TEXHUKE
SJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DONEeKTpOMarHuTHOE T0J€. OJIEKTpOMAarHuTHele BOJHBL. (CBONCTBa
' ANEKTPOMArHUTHBIX BOJIH
10 10.2 [IIxana >7E€KTPOMarHUTHBIX BOJIH
103 DOnekTpoMarouTHasi mnpupona cBera. CkopocTh cBera. BomnHOBbIE
' CBOMCTBA CBETA
10.4 [IpakTrueckue pabOTHI:




N3yuenne CBONWCTB JIEKTPOMAarHUTHBIX BOJIH € MOMOIIBbIO MOOMIIBHOTO
TenedoHa
105 dusnuecKue sIBICHUS B IPUPOAE: OMOJIOTHYECKOE ACUCTBUE BUAUMOTO,
' yIbTPaUOJIETOBOIO U PEHTT€HOBCKOIO M3JIy4eHHH
10.6 TexHuueckue yCTpoWCTBa: MCIIOJIB30BAaHHE 3JIEKTPOMArHUTHBIX BOJIH
- JUIs1 COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
111 JlyueBast monenb cBera. MicTouHMKHM cBETa
11.2 [IpsimonuHeitHOE pacpocTpaHeHne CBETa
11.3 Otpaxxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKeHUs CBETa
114 IIpenomnenue cera. 3akoH IpeaoMieHus cBeta. [lomHoe BHyTpeHHee
' OTpaXeHUE CBETa
11.5 JInnza. Xop jtyyen B IMH3E
11.6 Ontuyeckas cucreMa ¢oroarmapara, MUKPOCKOTIAa U TEJIECKOIa
11.7 I'na3 xak ontuyeckas cucrema. ban3opykocTs U AadbHO30PKOCTb
118 Paznoxenue Oenoro ceera B cnekTp. OnbiTel HbtoToHa. CnoxkeHue
' CHEKTpaJIbHBIX I[BETOB. Jlucnepcus ceeTa
[IpakTuueckue padbOTHI:
###Par###lccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHUS CBETOBOTO
Jy4ya OT yIJia MaJeHHusl.
1 ###Par##H##l13ydenne  XapakTepUCTUK H300pakeHUs TNpeaMera B
IJIOCKOM 3€pKajie.
##HPar###ccnenoBanre 3aBUCHUMOCTH yIJla MPEJIOMIIEHHUS] CBETOBOTO
11.9 JIy4da OT yIJIa [TaJICHHs Ha TPAaHULE «BO3AYX — CTEKJION.
##HPar##H# 1 lonyuenue n300paxeHuil ¢ MOMOIIBIO COOMpPAIOIIEH JINH3BI.
###Par#H#Onpenenenue GOKYCHOTO pacCTOSHUS M ONTHYECKON CHJIBI
coOuparoIe JTMH3HI.
#H#H#Par###OnbITh 10 pa3I0KEHUIO OEJIOTr0 CBETa B CIIEKTP.
#HHPar##H#OnbpITBl 10 BOCHPUSATHIO IIBETAa TPEAMETOB MpPH  HUX
Ha0JII0/IEHNH Yepe3 I[BETOBbIE (PUIIBTPHI
®usunyeckue sABieHUs B npupoje: 3atmeHus ConHua v JIyHbl, 1Beta
11.10 TEJl, ONTHYECKHe sBJIECHUs B atMmochepe (uBer Heba, pedpaxius,
paayra, MUpax)
1111 TexHnueckue ycTpoiicTBa: OUKH, NEPUCKOI, (hoToanmapar, ONTHYECKHUe
' CBETOBOJIbI
1 KBAHTOBGIE SAABJIEHUA
12.1 Onwitel Pesepdopna m 1umanerapHas mojenb atoma. Mojenb aroma




bopa

HUcnyckanne u mnorjomieHue cBeTta aroMoM. KBaHThl. JIluHenyaThie

12.2
CIEKTPbI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nydeHHs
124 Crpoenne atomHoro sapa. HykioHHas Mozenp aTOMHOIO spa.
' H3oTomnbl
12,5 PaguoaxtuBHbIe npeBpamienus. [lepuon nomypacnaga aToMHBIX sA€p
126 SAnepHple peakuuu. 3aKOHbl COXPAaHEHUS 3apsAJA0BOIO UM MacCOBOIO
' qucel
12.7 OHeprus cBA3M aTOMHBIX siep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunTeza m penenus sapep. Mcrounuku sHeprum ConHua u
' 3BE3]
12.9 SnepHas sHepreTuka. /[eficTBHE paguOaKTUBHBIX U3JIyYCHHUI HA )KUBBIC
' OpPraHU3MBI
[IpakTuyeckue paboOTHI:
HabmroneHne CriioniHpIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBanue TpEeKOB: U3MEPEHUE DHEPIUM YACTULIBI 10 TOPMO3HOMY
nytu (o ¢potorpadusim).
W3mepenue paanoakTUBHOTO (poHa
duznyeckue SBICHUS B MPUPOJIE: ECTECTBEHHBIN PaIMOAKTUBHBIA QOH,
1211 KOCMHMYECKHE  JIyYd, PpaJUOaKTHUBHOEC  M3JIy4Y€HUE  IPUPOJIHBIX
' MHHEpAJIOB, JEHUCTBHE pPAAUOAKTUBHBIX W3IIYYEHUH HA OpraHu3M
YeloBeKa
1219 TexHu4eckue yCTpoONCTBA: CIIEKTPOCKOI, HHIAUBUAYAIbHBIN T03UMETD,

kamepa Bunbscona




IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K PE3YJIBbBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM IMPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

Kon
NpoBePsSIeMOro
TpedoOBaHUs

IIpoBepsiemblie TPeOOBAHUSA K MPeEAMETHBIM pe3yJbTaTaMm 02a30BOr0 YPpOBHS
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'0O 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

[Tonumanue ponu GU3UKK B HAYYHOH KapTHHE MHPA; cPOPMHUPOBAHHOCTH 0A30BBIX
IIPEICTaBICHUM O 3aKOHOMEPHOM CBSA3U U MO3HABAEMOCTH SIBJICHUI IIPUPOIBI, O POJIH
SKCIEpUMEHTa B (HU3UKE, O CHUCTEeMOOOpasyromed pond ¢GU3MKA B Pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH, 00 3BOIIOLUM (PU3MUECKUX 3HAHUHN U UX
pOJIM B LIEJIOCTHON €CTECTBEHHOHAayYHOH KapTUHE MHpa, O BKJIAJAE POCCUHCKUX U
3apyOeKHbIX y4Y€HBIX-(DU3MKOB B DPa3BUTHE HayKH, OObBSICHEHHE IIPOLIECCOB

OKpY>Kalollero MUpa, pa3BUTUE TEXHUKHA U TEXHOJIOTHI

3HaHUsA O BHUJAX Marepuu (BEIIECTBO M TI0JIE), O [BIKEHMH KaK CI0C00e
CYLIECTBOBAHMSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUU CTPOCHUS BEIECTBA, O
(GU3MYECKON  CYIIHOCTH  SIBIICHUH  NPUPOABl  (MEXaHMYECKUX,  TEIUIOBBIX,
ANEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pazNuyaTh SIBICHUS MO OMUCAHUIO HX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB, IEMOHCTPHUPYIOMIUX JaHHOE (U3UIECKOE
SBJICHUE; YMEHHE paclo3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SIBICHUU B

OKpY>KaIoIlleM MUPE, BbIIEIASA UX CYILIECTBEHHBIE CBOICTBA (IIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH MOHSITHMNHOTO arrapara 1 CUMBOJIMYCECKOTI'O SA3bIKa (I)I/I3I/IKI/I n
HCIIOJIb30BAHUEC UX JIA PCIICHUA yT-I€6HI>IX 3aa4; YMCHHEC XapaKTCPU30BaATh CBOMCTBaA
TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA W  HOPOHECCHI, HCIIOJIb3YA (bYHHaMeHTaHBHBIC u

OMITMPHUYCCKHEC 3aKOHBI

VYMeHre OmnmHCHIBaTh HU3Y4YCHHBIC CBOICTBA TEI U @Hanecm/le SABJICHUSA, HUCIIOJIB3YyA

q)HSH‘IeCKI/Ie BCIIMYHHBI

Brnanenne ocHOBaMH METO/OB HAy4YHOTO TMO3HAaHUS C Y4ETOM COONIOEHUS TpPaBUII
0e3omacHOTO Tpyaa: HaOMoAeHIE (PU3HUECKUX SIBICHHI:

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTANbHYIO YCTAaHOBKY M3 JaHHOTO
Habopa o0OpynOBaHUS MO MHCTPYKLHWHU, OMHMCHIBATH XOJI ONbITA W 3alMCHIBATH €r0
pe3yabTaThl, GOPMYIUPOBATH BHIBOBI;

IIPOBE/ICHUE MPSMBIX W KOCBEHHBIX M3MEpPEHMH (QU3NYECKHX BEJIMYMH: yMEHHE
IUIAHUPOBATh ~ M3MEPEHHsI, CaMOCTOATENBHO  COOMpaTh  JKCIEPUMEHTAIBHYIO
YCTAaHOBKY II0 HMHCTPYKLIMH, BBIYUCIIATH 3HAYECHUE BEIWYUHBI W aHAJIU3HPOBATH
IIOJIyYEHHBIE PE3YJIbTaThl C YUETOM 33JaHHOU IIOTPELIHOCTH PE3YNILTATOB U3MEPEHUM;
IIPOBEJICHUE HECIOXKHBIX OJKCIICPUMEHTAIBHBIX HCCIIEN0BAaHUM; CaMOCTOSITEIBHO

coOupaTh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY M TPOBOAWUTH HCCIIEAOBAaHHE TIO




HUHCTPYKIUHU, NPEACTABIIATE IMOJTYYCHHBIC 3aBUCUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHH B BHUJC
TaGHI/II_I n Fpa(I)I/IKOB, YUYUTBIBATH NOTPCIIHOCTH, ACIATHh BBIBOABI IO PE3yJibTaTaM

HCCICOOBAHUA
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[Tonnmanue xapaKTepHBIX CBOMCTB (HU3MYECKUX MojeNiel (MaTrepualibHas TOYKa,
a0CONFOTHO TBEPAOE TENO, MOJETH CTPOCHHS Ta30B, JKUIKOCTEH W TBEPIBIX TEII,
IUIaHEeTapHasT MOJENb aToMa, HYKJIOHHAs MOJeldb AaTOMHOrO sipa) U YMEHHE

MPUMEHSTH UX U OOBSICHEHUS (PU3NUIECKUX MTPOLIECCOB

YMmeHue OOBACHATh (PU3MUECKHE IPOIECCHl W CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallull MpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B 4YaCTHOCTH,
BBISIBIIAT TIPUYMHHO-CIICACTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHHE C ONOpOW Ha
U3yYeHHbIE CBOWCTBA (PU3MUYECKUX ABJICHUH, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOACIHN

YMeHne pemats pacu€THbIe 3a1aun (Ha 0a3e 2 — 3 ypaBHEHHIA), UCTIONB3YS 3aKOHBI U
(bopMyIbl, CBsA3bIBatOIME (DU3MUECKUE BEJIMYMHBI, B YACTHOCTH, 3alIUCHIBATh KPaTKOE
yCIIOBUE 3aJaud, BBIABIATH HEAOCTAIOUINE JaHHbIE, BBIOMPATH 3aKOHBI U (HOPMYIIbI,
HEoO0XOAUMBIEe JUIsl €€ pelleHMs], HCII0JIb30BaTh CIPAaBOYHbIE JIaHHBIE, MPOBOJIUTH
pacu€Tbl M OICHHWBATh PEATUCTHYHOCTh TIOJYYEHHOTO 3HAYCHUS (PHU3UIECKOM
BEJIMYMHBI; YMEHHE OIpPENeNiATh Pa3MEPHOCTh (PU3MUYECKOW BEIWYMHBI, MOTYYEHHOM

IIpY pEelICHNUH 3a]1a4H

YMmenue XapaKTCPU30BaTh IMMPUHIIUIIBI HeﬁCTBHH TCEXHUYCCKUX YCTpOﬁCTB, B TOM
Yuclie OBITOBBIX HpI/I60pOB, U INPOMBIINUICHHBIX TEXHOJIOTHYCCKUX IMPOLECCOB IO HUX
OINMMCAHUIO, UCIIOJIb3Yyd 3HAHUA O CBOMCTBaxX (I)I/I3I/ILICCKI/IX SIBICHUN H HeO6XO,I[I/IMHe

(u3nyecKkre 3aKOHOMEPHOCTH

VYMeHre ucnojb30BaTh 3HAHUSA O (i)I/ISI/ILIeCKI/IX SIBJICHUSAX B HOBCC}IHGBHOﬁ JKU3HU OJI1
obecrieyeHnss 0e€30MacHOCTH TMpH  OOpalleHud ¢ OBITOBBIMM IpUOOpaMu U
TEXHUYECKUMH YCTPOICTBaAMH, COXpaHEHHUS 3/I0pOBbS M COONIIOJIEHUS HOPM
HKOJIOTUYECKOT0 TOBEIEHUS B OKpY)KaIoLIeH cpeae; NMOHMMaHUuE HEOOXOIUMOCTH
IIPUMCHCHUA }IOCTI/I)I(CHHI;'I CbI/ISI/IKI/I u TEXHOIOTHI JJIsA palroOHAIIBHOTO

IIpUPOAOIIOJIBL30BaAHUA
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OnbIT moucka, mnpeoOpa3oBaHuss W MpeacTaBieHUs HHopManuu (pusnyeckoro
COJIep’KaHusl C HCIOJb30BaHWEM HH(YOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH;
YMEHHE OLIEHUBaTh JOCTOBEPHOCTh TOJYYEHHOM HMH(OpPMAIMM Ha OCHOBE
UMEIOIUXCA 3HAHUU WM JOINOJIHUTENbHBIX MCTOYHUKOB; YMEHHUE HCIIONIB30BATh IIPH
BBITMIOJIHEHUHN YYEOHBIX 3aJaHHil HAYYHO-TIONMYJSPHYIO JUTEpaTtypy (GU3NIECKOTo
COJIep KaHus, CIPaBOYHbIE MaTepUalbl, pecypchl ceTh MHTepHeT; BiaaeHne 0a30BbIMU
HaBBIKaMU TpeoOpa3oBaHus MH(OPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B JAPYIYIO;
YMEHHE CO37aBaTh COOCTBEHHBbIE NHCBMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE

nH(pOpPMAIUU U3 HECKOJIBKUX HCTOUHUKOB




INEPEYEHD 2JIEMEHTOB COIAEP KXAHUSA, ITPOBEPAEMBIX HA OI'D ITO

PU3UKE

Koxa

11

1.2

13

14

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHWYECKUE SABJIEHUA

MexaHnudeckoe JBHKCHUC. MaTepI/IaJIBHaH Touka. Cucrema otcuéta. OTHOCHTEIHLHOCTH

JIBIDKECHUSA

PaBHOMepHOe M HepaBHOMepHOe nBUkEHHE. CpenHsas cKopocTb. Popmysa Juisl BbIYHUCICHUS

cpenueit ckopoctu: V = S/t

PaBHOMepHoe Hp)lMOJIPIHCfIHOC JABUXKCHUC. 3aBUCHMOCTD KOOpJAuHAaThl TCjIa OT BPCMCHU B

CJIydac paBHOMCPHOT'O HpﬂMOHHHeﬁHOFO JBUOXKCHUA:

() =x,+ut
Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHHU IJId HNPOCKIHUH CKOPOCTH, IIPOCKUUU NEPEMCUICHUA, IIYTH,
KOOpAMWHATHI IPU PAaBHOMECPHOM HpﬂMOHHHeﬁHOM ABUXXCHHUN

3aBHCHMOCTD KOOpAWHAThl TCJIa OT BPEMCHHU B CJIyda€ PAaBHOYCKOPCHHOI'O Hp?[MOJII/IHef/'IHOFO

JBHXXCHUA:

(] [

S(fi=vy s+ ay=

CDOpMy.]'ILI AJId MIPOCKIHU TIEPEMCHICHUA, MMPOCKIUU CKOPOCTH W HNPOCKHOHUHU YCKOPCHUS IIpU

PaBHOYCKOPEHHOM MPAMOJIMHENHOM JBHKCHUU:

+2
s.(D=vy,t+a, S

U_\'(f) =Up, +a, -1,

a. (r)=caonst,

] 3
- =72
Uiy Uix o 8y

I'paduku 3aBUCUMOCTH OT BpEMEHH JUIsl MPOEKIIMH YCKOPEHUSs, MPOEKIIUN CKOPOCTH, MPOEKINH

NEpeMCIICHUS, KOOPAWHATHI ITPU PaBHOYCKOPCHHOM prIMOHHHCf/'IHOM JABMXXCHHUHA

1.5

CBobonnoe manenue. DopMyibl, ONUCHIBAIOLIME CBOOOAHOE MAJEHHE Tella MO BEPTUKAIU
(IBM>KEHUE Tella BHU3 MM BBEPX OTHOCUTENIBHO MoBepxHOcTU 3emin). ['paduxu 3aBucumMocTu
OT BPEMEHHU AJIS MPOEKIMH YCKOPEHUs, MPOEKIHUU CKOPOCTH M KOOPJMHATBHI MPHU CBOOOIHOM

MaacHUU TCjia MO BEPTUKAIA

1.6

CKopoCTh paBHOMEPHOTO JBUKEHMSI T€Ja 110 OKPY>KHOCTH. HarpaBiieHne ckopocTH.
®dopmyra 7151 BEIYUCICHHS CKOPOCTH Yepe3 painyc OKPYKHOCTH H TIEPUO OOpAIICHHUS
L= inR
T

LenTpocTtpemurenbHoe  yckopeHue. HampaBieHue LIEHTPOCTPEMHUTEIBHOTO  YCKOPEHMS.




®opmyna a5l BBIYUCICHUS YCKOPEHUS:

dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIleHHUs:

Y =?

Macca. IInoTHOCTB BCIIIECTBA. CDopMyJIa JJIs1 BBIYUCIJICHHUA ITIJIOTHOCTH.

_om

1.7 V
1.8 Cwita — BekTopHas ¢uzndeckas BennuuHa. CI0KeHHe CHIT
1.9 SIBnenue nunepuuu. Ilepsolit 3akon HproToHa
Bropoii 3akon HertoToHa:
1.10 F=m-a
CoHanpaBIeHHOCTh BEKTOPA YCKOPEHHUS Tejla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH Ha TEJO
Bzaumopencteue ten. Tperuit 3akoH HeroToHa:
1.11 Fr y=-F_,
TpeHrne Nokos M TpeHHE CKOJbXKEHHS. Popmyna s BBIUKCICHUS MOZAYJSI CUJIBl TPEHUS
CKOJIL)KEHUS
1.12 F_ =u-N
=l
Hedopmarus Tena. Yrpyrue u Heynpyrue aedopManuu. 3aKoH yrnpyrod nedopmanuu (3aKoH
I'yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:
My -1,
1.14 F=G —— =
R

Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHUsI.




®opmyna A BEIYUCICHUS CUJIbI TSKECTH BOIM3H MOBepXHOCTH 3emun: F = mg.
JiBmxenue mianer Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecomocTs 1

Heperpy3Ku

1.15

Hmnynec Tena — BeKTopHas pu3nyeckasi BeIMYMHa.
p=mi

I/IMHYJ'IBC cucteMsbl Ten. I3MeHeHue HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

1.17

1.18

1.19

3aKOH COXpaHEHHUs UMITYJIbCA IS 3aAMKHYTOM CHCTEMBI TEJI:
p=myU +im, Ly =const
PeakTuBHOE IBUKEHUE

Mexanunueckas padora. @opmysa JJisi BHIYUCICHHS paOOThI CUJIBI:

A=Fscosc

Mexanuueckass MOIITHOCTb:

n=24
'

Kunernueckas u MOTCHIHAJIbHAs SHCPIrus. d)opMyna JIA BBIYUCIICHUSA KHHETHYECKOMN OHCPIHUU:

Hﬂz
BT

Teopema o knHeTHUecKOU dHeprun. Popmyra i BHIYUCICHHUS OTEHIIMAIBHOW SHEPTHH TEa,

MIOJAHATOrO

Haj 3eMIEi:

E,= mgh

MexaHnueckast SJHeprusi:
E=E;+E p

3aKoH COXpaHEHHs] MeXaHN4eCcKOoM aHeprun. Popmyra /s 3aKOHA COXPaHEHUSI MEXaHUYECKOU
SHEPIuu B OTCYTCTBHE CHII TpeHus: E = const.

IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

1.20

[TpocThie MeXaHU3MBI. «30J10TO€ IPABUIIO» MEXAHUKH.
Poruar. Momenrt cuiist; M - Fl.

VYcioBue paBHOBECHS phluara:

M +M,+..=0

[MoxBwxHEIH 1 HenmoABKHBIHN Ooku. KITJ] mpocThIx MeXaHU3MOB,




1.21

1.22

1.23

n= Anonesaas

A‘S&TIMHH

JlaBiienue TBEpIOTO TENA.

d)opMyna JJIs1 BBIYMCIICHUS JaBJICHUA TBépI[Ol"O Teia:

_F
p_S'

JlaBnenue raza. ATMocepHOe TaBlICHHE.

FI/I,I[pOCTaTI/I‘ICCKoe JaBJICHUEC BHYTPH KUAKOCTH.

(DOpMy.]Ia AL BBIYUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. @opmysa Juisl ONpPEesICHNs BbITAJIKUBAIOIIEH CUJIbL, AEWCTBYIOIIEH Ha TEJO,

HOl"py}KéHHOC B XKUAKOCTb HJIM I'a3:

Ycnopue miapanus Tena. [lnaBanue CYAO0B U BO3AYXOIIAaBAHUC

1.24

1.25

1.26

1.27

Mexanuueckue KkosieOaHus. AMIUIMTYyHa, MepuoA MW yactora KojeOanuil. dopmyna,

CBSI3BIBAIOIIIAS YACTOTY U MEPUOJI KOJIeOaHUH:

MareMaTHuecKuii W MpPYXUHHBIA MasTHUKH. llpeBpaiieHue sHepruv npu KojeOaTeaTbHOM

JBUXXCHUHN
3aryxaromue konebanus. BeinyxxneHnsie konebanus. Pezonanc

MexaHndecKre BOJIHEL. HpOJIO.]'H)HBIe U TIOICPCYHBIC BOJIHBIL. HHI/IHa BOJIHBI W CKOPOCTH

pacinpoCTpaHCHUs BOJIHBI:

L=uv-T

1.28

1.29

3Byk. I'poMkocTh M BbicOTa 3BykKa. OTpa’keHHE 3BYKOBOM BOJHBI Ha TPAaHULE IBYX CpEZ.
Wndpa3Byk 1 yiabTpa3Byk

IIpakmuueckue pabomoi

H3mepenue cpenHed IUIOTHOCTH BELIECTBA; AapXUMEAOBOW CHIIbI; KECTKOCTH IIPYXKUHBI,
KO3 QUIIMEHTa TPEHUs CKOJIbXKEHMS; pabOThl CHIIBI TPEHHs, CUIbl YIPYIOCTH; CpenHei
CKOpPOCTH JIBIDKEHHsI OpycKa 10 HaKJIOHHOHM IIOCKOCTH; YCKOpPEHHs Opycka MpH JBHXEHHUU IO
HaKJIOHHOM IJIOCKOCTH; YaCTOThI U Meprojia KojeOaHUi MaTeMaTHUECKOro MasiTHUKA; YacTOThI U
nepuoJia KojnebaHuil MpyKMHHOTO MassTHUKA; MOMEHTA CHIIbI, IEHCTBYIOIIErO Ha pbluar; padoThbl

CWJIBI YNPYrocTH MpH NOIBEME Tpy3a C MOMOIIbIO HEMOJABMKHOIO OJI0Ka; pabOThl CHIIBI




YIPYrOCTH MPH NOABEME Ipy3a ¢ OMOLIBbIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCHUMOCTH apXUMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHOM 4yacTW Tena M OT
IUIOTHOCTH >KMJKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIOUICH CHJIBI OT MAacChl TENA; CHUJIBI TPEHHUS
CKOJIBKEHHUSI OT CHJIbBI HOPMAJIbHOIO JaBJIEHHS U OT POJa IOBEPXHOCTH; CHJIBI YIPYTOCTH,
BO3HMKAIOIIEH B NpPY)XHUHE, OT CTENEHU AeQOopMaluu NpPYKUHBI; YCKOpeHHs Opycka OT yria
HAKJIOHA HaNpaBISIONIEH; mepro/a (4acToThl) KOJICOAHU HUTSHOTO MasiTHUKA OT JUTUHBI HUTH,
nepuojia KosieOaHWH MPY)KHHHOIO MasTHHUKAa OT MAacchl Ipy3a M JKECTKOCTU IPYKHUHBI;
UCCIICIOBAaHNE HE3aBUCHMOCTH TIepuoja KoJeOaHWH HHUTSHOTO MAasTHHKA OT MacChl Tpys3a.

[TpoBepka ycnoBHsl paBHOBECHS pbluara

Duszuveckue A61EeHUS 8 npupode: IPpUMEPLI ABHXKCHUA C Ppa3]IMYHBIMHU CKOPOCTSAMU B JKMBOUN M

HEKUBOH npupozae, I[GflCTBPIC CWJIbl TPCHUA B MNPHUPOAC W TCXHHUKE, NMPHUIIMBBI W OTJIHMBBI,

1.30 nBrkeHne riaHeT CONHEYHON CHUCTEMBI, PEaKTHBHOE JIBI)KEHHE YKHBBIX OPraHU3MOB, PhIUaru B
TEJIe 4YeNOoBEeKa, BIMSHUE aTMOC()EepHOro IaBieHUS Ha JKMBOM OpraHW3M, IUIaBaHUE pBIO,
BOCIPUSITHE 3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 3XO
Texnuyeckue ycmpoiicmea: CHUHIOMETP, IAaTYUKUA TIOJOKEHHS, PACCTOSHHUS W YCKOPEHHUS,
JMHAMOMETp, TMOAIINITHAKH, PAKeThl, pblyar, MOJBM)KHBIM M HETIOJBMKHBIN OJIOKH, HAaKJIOHHAsS

1.31 IUIOCKOCTB, TIPOCTBIE MEXaHU3MBI B OBITY, COOOIIAIONINECS] COCY/bI, YCTPOMCTBO BOJOIPOBO/IA,
THJIPABIMYECKUN TIPEecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp,
9XO0JIOT, UCTOJIb30BAHUE YIIBTPa3BYKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC TIOJIOKEHHUS MOJICKYISPHO-KHHETHYECKON TEOpUH CTpPOEHHs BemiecTBa. Mopaemnu

2.1 TBEPJOTO, KHUJIKOrO M ra3000pa3HOro cocTosiHWM BemiecTBa. Kpucramnudeckue u amopgHbIe
Tena

29 JlBmkeHne dacTuil BemiecTBa. CBSI3b CKOPOCTH JIBIKCHHS YacTHI[ C TEMIEpaTypou.

' BbpoyHoBckoe nsmxenue, iuddysus

2.3 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS

2.4 TemoBoe paciIiupeHHe U CKaTue

2.5 TennoBoe paBHOBECHE

2.6 Brytpennsist sHeprus. PaboTa u Teronepeaada Kak criocoObl H3MEHEHUS! BHYTPEHHEH YHEPTUN

2.7 Bunsr Temonepenaun: TeIONPOBOTHOCTh, KOHBEKITHS, U3TyICHNE
HarpeBanue u oxiaxaenue tei. KonmndecTBo TEIUIoTh. Y qenbHas TeIUI0EMKOCTh:

2.8 Q:mn[fz—fl]
3aKOH COXpaHEHHs YHEPTUH B TEIUIOBBIX IpOLIeccax. Y paBHEHUE TEIIOBOTO OaaHca:

2.9 O +0, +..=0

2.10 Hcnapenne u koHaeHcanus. V3MeHeHHME BHYTPEHHEW HHEPruyd B TMPOIECCE HCHApPCHUS H




KoHaeHcanuu. Kumnenue skuakoctu. Y aenabHas Termiora mapooodpasosanus: L = Q/m

211 BnaxxnocTs Bo3nyxa
[MnaBnenne w Kpuctam3anus. l3MeHeHWe BHYTPEHHEW OSHEPTUM TIPH IUIABJICHUH H
KpUCTAITM3alUU. Y IelbHAsl TEII0Ta TUIaBICHUS:
2.12 ) 0
“m
213 BHyTpeHHSIs HEPTHsl CrOpaHus TOILUTUBA. Y Ie/IbHAasl TEIUIOTa Cropanus Tomiuea: = Q/m
2.14 [Tpuniume! paboTe! TeroBbix ABuraTenei. KI1JI remmoBoro asurarens
Ipaxmuuyeckue pabomul
N3mepenune ynenbHON TEIIOEMKOCTH METAUTMYECKOTO IMUIMHIPA; KOJIMYECTBA TEIUIOTHI,
MOJIyYEHHOTO0 BOJOM KOMHATHOW TemIepaTypbl (PUKCHPOBAHHON Macchl, B KOTOPYIO OIYILEH
2.15 HArpeThI MUJIMHJIP; KOJIMYSCTBA TEIIOTHI, OTJAHHOTO HAIPETHIM IIJIUHAPOM, ITOCIIC OMYCKAHUS
€ro B BOJly KOMHATHOW TeMIlepaTyphl; OTHOCUTEIbHON BIAKHOCTU BO3/YXa; YAEIbHON TEIIOTHI
IUTaBJICHUs JibAa. MccnenoBanne W3MEHEHHs] TEMIICPATyphl BOJBI NPH PA3IUYHBIX YCIOBHSIX;
SBIIEHUS TETIOOOMEHA MPU CMENIMBAHUU XOJIOJHON U TOpsiUel BOJBI; poIlecca UCIapEeHUs
Qusuueckue s6N1eHUss 6 npupooe: TIOBEPXHOCTHOE HATSDKEHHWE W KalmWUISpHBIC SBICHHUS B
2.16 MIPUPOJIE, KPUCTAIUIBI B TIpUpoe, u3nydeHue ComHia, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3HI,
o0Opa3oBaHHE pOCHI, TYMaHa, UHEs, CHera
Texnuueckue ycmpoiicmea: KamWUISAPBI, TPUMEPhl UCIOJIB30BAHUS KPUCTAJUIOB, JKUIKOCTHBIN
2.17 TEPMOMETp, JaT4YMK TEeMIIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHHS JIOMOB, TUTPOMETPHI,
TICUXPOMETP, ITapoBasi TYypOWHA, IBUTATEIIb BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnexTpu3arys Tel. J[Ba BHIa 2JIEKTPUIESCKHX 3apsI0B
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI JICKTPHUIECKOTO 3apsiia
34 Onekrpudeckoe Tojie. Hampsok€HHOCTh  AMEKTPUYECKOro Mojs. [IpUHIUI  CyMepro3UIiH
' AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocwurenu snexTpuueckux 3apsaoB. JlelicTBHE JIEKTPUISCKOTO OIS Ha AJIEKTPUISCKUE 3apsiibl.
' [IpoBoHMKH U TUDIIEKTPUKHU
[TocTosiHHBIM 2neKTpUUecKuil TOK. JleiicTBus anekTpuueckoro Toka. Cuna toka. Hanpsxkenue.
35 I =g/t,U=A/
3.7 DNEKTPUYECKOE COMPOTUBIICHHE. Y ACIBHOE SJIEKTPUUECKOE COTPOTUBIICHHE:




R =pl/S

3.8 3akon Oma s yuactka anekrpudeckon nenu: | = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapannensHoe coOeAMHEHUE TPOBOIHUKOB PABHOT'O COIIPOTHBIICHUS:
U=U;I=1+1L; R:%.
CMer1anHble COeIMHEHMsI TPOBOIHUKOB
Pa6ota u MmomHOCTh 2sekTprueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoynsa — Jlenmna:
3.11 0= 12 R-t
3.12 OmnbIT OpcTena. MarHuTHOE 1MOJe IPSMOro MPOBOJIHUKA C TOKOM. JIMHUM MarHUTHON MHIYKIIUN
3.13 MarHuTHOe 1oJie HOCTOSHHOTO MaruuTa. B3anMoseiicTBre NOCTOSHHBIX MAarHUTOB
3.14 JleficTBHEe MarHUTHOTO ITOJIsSI HA IPOBOJAHUK C TOKOM
3.15 Onpitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna
IIpakxmuueckue pabomoi
M3MepeHue 31eKTPUYECKOr0 CONPOTUBIICHUS PE3UCTOPa; MOIIHOCTH 3JIEKTPUYECKOro TOKa,
paboTHI AIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIBI  TOKAa, BO3HMKAIOLIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 JAMITOYKa), OT HaNpsOKEHHsI Ha KOHIAX MPOBOJHUKA; 3aBUCHMOCTH COTPOTHUBIICHUS OT JUTUHBI
IPOBOJIHUKA, TUIOIIAHN €r0 MONEPEYHOr0 CEYEHUs U YIeIbHOTO COMPOTUBIICHUS.
[TpoBepka mpaBuia IS SJIEKTPUYECKOTO HANPSDKEHUS TPHU TTOCIIEAOBATEIFHOM COCIMHEHUN
IPOBOJHHUKOB; IMpaBHia JUISl CHJIBI DJEKTPUYECKOTO TOKAa MpU MHapalIeTbHOM COEAMHEHHUH
MIPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue asneHus 8 npupoode. HIEKTPUUYECKUE SBIEHUS B aTMOc(hepe, JIEKTPUIECTBO KUBBIX
3.17 OpPraHu3MOB, MAarHUTHOE T0Je 3eMJIH, Jpeiid MOII0COB, pOJIb MATHUTHOTO IOJIS JJIS )KU3HU Ha
3emJie, NOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUYETUHK
318 AIIEKTPUUYECKON IHEPTUH, HIIEKTPOOCBETUTEIbHBIE TPHOOPHI, HarpeBaTeNbHbIC 3JIEKTPOIPUOOPHI
' (mpuMepsl), IEKTPUUECKUE TPEJOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUraTelb OCTOSHHOIO
TOKa, TeHEPaTOp MOCTOSHHOT'O TOKA
3.19 OnekTpoMarHuTHbIe BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH




3.20

JlydeBas monenb ceta. [IpsamonnHeliHOE paclipoCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cBera. [11ockoe 3epkano

3.22 [Tpenomnenue cBera. 3aKOH IPEIOMIICHHUS CBETA

3.23 Hucniepcust cBera

3.24 JIunza. Xop nydeii B mun3ze. DoKycHOE paccTossHue JTMH3bL. OnTryeckast cuna aua3el: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTuyeckue npruoopsl
Ilpakxmuueckue pabomul
#H##Par###l13MepeHne ONTHYECKOW CHIIBI coOuparomeld JUH3bI; (OKYCHOTO PACCTOSHHS
coOuparonield JUH3BI (IO CBOWCTBY paBEHCTBA Pa3sMEpOB IpeaMeTa M HM300pa)xKeHus, Koria

3.26 IpeIMeT pachoioKeH B JBOMHOM (OKyce), OKa3aTels IpeJIoMIICHUS CTEeKIIa.
###HPar###ccnenoBanue CcBOWCTBAa M300paKCHUsS, TOJYYEHHOTO C TIOMOIIBIO COOMparomiei
JIMH3BI; W3MEHEHHsI (OKYCHOTO pACCTOSHUS JBYX CJOXCHHBIX JIMH3; 3aBUCHMOCTH YyTJja
IPEJIOMIJICHHUS] CBETOBOTO JIyda OT YIJia MaeHHUs Ha TPAHUIE «BO3IYX — CTEKIIO»

3.97 Qusuueckue sasnenus 6 npupooe: 3armenust Comnna u JIyHbI, IIBeTa TeJ, ONTHYECKHUE SBICHUS B

' atMocdepe (uBeT Heba, pedpakiius, paayra, MUPax)
3.28 Texnuyeckue ycmpoticmea: 0OYKU, IEPUCKOIL, poToanmapaT, ONTHIECKHE CBETOBO/IbI
4 KBAHTOBUGIE SABJIEHUA

4.1 PanunoaktuBHOCTH. Anb(da-, 6eTa-, raMMma-u3nydeHus. Peakiuu anbda-u O6era-pacnama

4.2 OmneiTel Pezepdopaa nmo paccesauto anbda-yactuu. [Inanerapuas moaens atroma

4.3 CocraB aToMHOTO sigpa. M30TOIBI

4.4 [Iepnon nonypacnana aTOMHBIX SAEp

4.5 SAnepHbie peakuu. 3aKOHbI COXpPaHEHUS 3apsAJ0BOIO U MacCOBOTO YHCET
Qusuueckue s6NeHUs 8 Npupooe: €CTECTBEHHBIH pPaIHOAKTHUBHBIA (OH, KOCMHUYECKHE IYYH,

4.6 paZvoOaKTUBHOE M3NyYEHUE MPHUPOJHBIX MHUHEPAIOB, NEHCTBUE PAJMOAKTUBHBIX H3IYYCHUU HA
OpraHu3M 4YeJOBeKa

47 Texnuueckue ycmpoucmea: CHEKTPOCKOI, HHIUBUAYaTbHBIA J03UMETp, Kamepa BuibcoHa,

AACpHad SOHEPreTukKa




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI J1IJIS1 YYEHUKA
Mepsiukns UM. , Usanos A.. ®usnxa 7 knace,Jlpoda, 2021,

Mepsiukns UM. , Usanos A.W. ®usnxa 8 knacc,Jlpoda, 2021,

Mepsiukns UM. , UBanos A.W. ®usnxa 9 knace,Jlpoda, 2021
METOANYECKHNE MATEPHAJIBI JIJIS1 YUYUTEJIA

Metoanueckoe nocodue / H. B. ®unonosuu. — 2-¢ usa., crepeotun. — M. : [Ipoda, 2018
189, [3] c.

Jlaboparopubie paboTsl 1o Gusuke: COopHUK JabopaTopHbIX padoT mist 7-9 kmacco /Coct. C.B. Ykoinoga,
H.A. Anexuna, T.®. bypasnesa, H.M. 3onoryxuna, U.H. ITycroas, I'.H. Canponosa, T.H.Turosa, E.H.
VYnosuk, C.H. Uyesa. — ['yokun: OO0 «Aiikpion», 2017.

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubmunoreka LIOK https://lesson.edu.ru/03/07
PO https://resh.edu.ru/subject/28/7/


https://lesson.edu.ru/03/07

		2026-02-12T19:33:50+0400
	‎00afd8c98ff6d05c5c
	Недбало Г_Н_




