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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa30BaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUHM U TpeOOBaHUN K pe3yJIbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENIbHOI MpPOTrpamMMbl, IPEICTABICHHBIX B
dIroC 000, a Takke c yd€rom QenepaibHON paboueil HPOrpaMMeI
BocnuTanus U KoHuenuuu npenojiaBanus yueoHoro npeamera « Dusukay.

ConepkaHue mMporpaMMbl MO (PU3MKE HAMpaBlIeHO Ha (POPMHUpPOBAHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaIOUIMXCA W OPTaHH3alUI0 U3Yy4EHUS
¢u3nMKn Ha JEATEIBHOCTHOM OCHOBE. B mporpamme mo ¢usmke y4uThIBaloTCA
BO3MOXKHOCTH yueOHOro mnpeamera B peanusauuu tpedboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM M METallpeAMETHBIM pe3yJibTaTaM O0ydYeHus, a
TaK)K€ MEKIIPEJIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO OOITIETO 00pa30BaHMsI.

[IporpaMMa 10 (uU3MKE YyCTaHABIMBAET paclpeiesieHue Y4eOHOro
MaTepuajia mo rojaMm oOydyeHus (MO KjaccaM), MpeIaraeT NPHUMEPHYIO
IOCJIEOBATENIBHOCTh HM3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUSA
IPEIMETHOIO COACPKAHUSA U YUYETE BO3PACTHBIX OCOOCHHOCTEN 00YyHArOIINXCS.

[IporpamMma mo ¢usuke pazpaboTaHa C IEIbI0 OKa3aHHS METOAHYECKOMN
IIOMOILY YYUTENIO B CO3/JaHUN pab0oYeil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

dusznka SABISETCS CUCTEMOOOPA3yIOMIMM JJIs E€CTECTBEHHOHAYYHBIX
y4eOHBIX TPEAMETOB, TOCKOJIBbKY (HU3UUYECKHE 3aKOHBI JIEKAaT B OCHOBE
IPOIIECCOB W SIBJICHUM, HM3ydaeMbIX XUMHUEH, OWONOorueid, acTpoHOMHEH u
¢usnyeckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, MPEeAOCTaBIIAeT HamOoJsiee SCHblIE O0pasUpl MPUMEHEHHS HAay4YHOIO
METO/1a MO3HAHHUSI, TO €CTh CII0CO0A MOTYUYEHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opna w3 raaBHBIX 337124 PU3NYECKOT0 00pa30BaHMs B CTPYKType OOIIETO
o0Opa3oBaHMs COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHON I'PAaMOTHOCTH H
UHTepeca K HayKe y 00y4Jaronuxcs.

W3ydyenne ¢Qusukn Ha 0a30BOM YpOBHE IMPEAINONAracT OBJAJCHUE
CJIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHATH SIBJICHHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIICOBAHNUS;

e HHTEPIPETHPOBATH JAHHbIE M  KCHOJb30BATh  HAyYHBIE
JI0KAa3aTeJbCTBA [ TIOJyYEHHUSI BBIBOJIOB.

enun w3ydenuss (pu3ukum Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B KoHuenuuu npenogaBaHust yuyeOHoro npeamera «Pusnkay B
oOpa3zoBaTenbHbIX opranu3anusx Poccuiickoit ®dexnepanuu, pearu3yrommx
OCHOBHBIE 0011€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIAEHHOW pElICHUEM
Konnernn MunucrepcrBa npocsemenust Poccuiickoii denepanuu (IpoTOKOI
ot 3 nexadpst 2019 r. Ne [1K4BH).

Hesaun uzyyenus pusuku:

e TpHUOOpETEHHE HHTEpeca M CTPEMIICHUS OOYYaIOIIMXCS K HAyYHOMY
W3YYEHUIO MPUPOJbI, PA3BUTHE MX HHTEIUIEKTYyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHU O HAYYHOM METOJAE [O3HaHUS W
(dbopMupOBaHHE UCCIEIOBATEIBLCKOTO OTHOIICHUS K OKPY>KaIOIUM
SIBJICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTara H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (HyHIAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;



dbopMupoBaHUEe TPEICTABICHUNA O ponu (PU3UKHU AJI Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE MPEICTAaBICHUHA O BO3MOXKHBIX cdepax  Oyaymen
npo(ecCHoHaTbHOM AeATENHHOCTH, CBI3aHHON ¢ (DM3UKOM, TOATOTOBKA
K JaJbHENIIEMY OOYUYEHUIO B 3TOM HAIPABJICHHH.

JlocTmkeHne 3THX IeNe MporpamMMbl 1Mo (U3WKE Ha YpPOBHE OCHOBHOTO
00111er0 00pa3oBaHUs 0OECIIEUNBACTCS PEIICHUEM CIEAYIOIIUX 3a4a4:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

npuoOpeTeHNe YMEHUI OMUCHIBATh U OOBACHATH (DHU3HUECKUE SBICHUS
C MCIIOJIb30BAHUEM ITOJTyYE€HHBIX 3HaHUH;

OCBOEHHE METOJIOB pEUICHHs] MPOCTEUININX pacuy€THBIX 3a1ad C
UCTIOJIb30BaHUEM duznyeckux MO/JIETIEH, TBOPUYECKUX u
NPaKTUKOOPHUEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAONIOAATh MPUPOJHBIC SBICHUS U BBIOIHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI M SKCIIEPUMEHTAIIbHBIE UCCIIETI0OBAHUS C
UCTIOJIb30BaHUEM HU3MEPUTEIBHBIX MPUOOPOB;

ocBoeHHEe mpuéMoB paboTel ¢  uHpopMauued  (UINYECKOTO
COJEpKaHUs, BKJIIOYAass MH(OPMALMIO O COBPEMEHHBIX JOCTIKEHUSIX
(Gu3MKH, aHAINU3 U KPUTHUECKOE OLICHUBaHKE HH(OpMAIUY;
3HAaKOMCTBO cO  cdepaMu  HpopEecCHOHATBHOW  JESTEIbHOCTH,
CBSI3aHHBIMM C  (U3MKOHW, U  COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMHU Ha JIOCTIKEHUSAX (PU3UUECKON HAYKH.

Ha uzyuenue ¢usuxu (6a30BbIl YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIIETO

oOpa3zoBaHus 0TBoUTCS 238 "acoB: B 7 kjacce — 68 yacoB (2 yaca B HEENIO), B
8 kmacce — 68 4JacoB (2 yaca B Henenwo), B 9 knacce — 102 yaca (3 4gaca B
HEJICITI0).

[Ipennaraemserii B mporpaMMe 1o (bmmce NepedeHb JTaOOpPaTOPHBIX PadboT
U OIBITOB HOCHUT PEKOMEHJATEIbHBIA XapakTep, YYHTEIb JIeraeT BBIOOD
NpOBeNCeHUs JTA0OPATOPHBIX PA0OOT W OMBITOB C YYETOM MH/IMBH/Ty AIIbHBIX
0COOCHHOCTEM  OOydYarolmuxcs, CHHCKAa SKCIHEPUMEHTAIbHBIX  3aJIaHHi,
IpeaaraéMbIX B paMKax OCHOBHOTO TOCYJapPCTBEHHOTO 3K3aMeHa 1Mo (U3HUKe.

COJEP XAHME OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro Mupa.

®dusnka — Hayka o npupone. SBneHuss npupoasl. OU3NYECKUE SIBICHUSA:
MEXaHWYECKHUE, TEMIOBBIE, JIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuunHbL. M3Mepenue usnyeckux BenmmunH. Ousmdeckue
npuoopsl. [lorpemHocts n3mMepenuil. MexxiyHapoiHasi CUCTEMA €IMHMUII.

Kak ¢usuka u japyrue ecTeCTBEHHbIE HAyKH U3Yy4YalOT TMPUPOLY.
EctecTBeHHOHAYYHBI METOJl MO3HAHUS: HAOIIOJIEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABWKCHUE THUIIOTE3, OJKCIEPUMEHT II0 MPOBEPKE THUIIOTES,
oObsicHeHne HabmomaeMoro sBieHus. Onucanne (QU3NYECKUX SBICHUU C
IIOMOIIIBIO MOJIETIEN.

Jemoncmpayuu.



1. MexaHW4YecKue, TEIUIOBbIE, AJIEKTPUYECKHE, MarHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. ®usnueckue npuOOPHI U NPOUEAYpa NPAMBIX H3MEPEHUN aHAIOIOBBIM
U IUPPOBBIM IIPHOOPOM.

Jlabopamopnuie padomel u onvimol.

OmnpeneneHne UEHbI IEIEHUS MIKaIbl U3MEPUTEIBLHOTO IprbOopa.

N3mepenune paccTosiHUi.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MaJIbIX TEJ.

N3mepenne teMrepaTypbl NPy NOMOIIU >KHIKOCTHOIO TEPMOMETpPA U

JATYMKA TEMIEPATYPBHIL.

[IpoBenenne uccnenoBanus MO MPOBEPKE TMIOTE3BI: JAaIbHOCTD MOJIETA

HIaprKa, MYIIEHHOIO TOPU30HTAIBHO, TE€M OO0Jblle, 4YeM OOJblIe

BBICOTA ITyCKA.

Paspnes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BelleCcTBAa: aTOMbl M MOJEKYJbl, HMX pa3Mepbl. OIBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenue uactull BemecTBa. CBsA3b CKOPOCTH JABWKEHUS YAaCTHI[ C
TemriepaTypoil. bpoyHoBckoe nBrkenue, nuddysus. BzanmopeiicTBue gacTuiy
BELIECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH U
TBEPABIX (KPUCTATUIMYECKHX) Te. B3auMOCBsA3b MEXKy CBOIICTBAMHU BEIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHMSIX M WX ATOMHOMOJEKYJISIPHBIM CTPOEHHUEM.
Oco0EeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpayuu.

1. HaOmrogenne 6pOoyHOBCKOTO ABM)KCHHUS.

2. HabGmonenue nuddysun.

3. Habmonenue  siBiIeHM, OOBACHSIONIMXCS  NPUTSHKEHUEM WU

OTTAJIKMBAHUEM YACTUIL BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OmeHka JAumaMeTpa aToMa MeEeTOJA0M PSJA0B (C  HMCIOJIb30BAaHHEM

dortorpaduii).

2. OnbITHI O HAOIIOEHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

3. OnbITHI 1O OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUS.

Pa3nen 3. /IBu:keHre U B3aMMOJAEHCTBHE TeJl.

Mexannueckoe nBukeHre. PaBHOMEpPHOE M HEPABHOMEPHOE NBUKECHUE.
Ckopoctb. CpeliHsisi CKOPOCTh MPYU HEPABHOMEPHOM JABUKEHHUH. Pacuér nmytu u
BPEMEHU JBUKECHHUS.

SBnenue uHepuuu. 3aKOH MHEpLMHU. B3aumopaeiicTBue Tel Kak MpUYrHa
VU3MEHEHHsI CKOPOCTH IBHKEHMS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBsA3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €JIMHULIE
00BéMa BelecTBa.

Cuna Kak XapakTepucTuKa B3auMozeicTBus tei. Cuia ynpyrocTa 1 3aKOH
['yka. I3mepeHne cuiibl ¢ HOMONIBIO JUHAMOMETpPA. SIBIIEHUE TATOTEHUS U CHIIA
Tsokectd. Cuia TsbkecTH Ha Jpyrux IoiaHetax. Bec tenma. HeecomocTsb.
CrnoxeHHe cuJjl, HalpaBJICHHBIX MO OJHOW MpsMOM. PaBHOAeWCTByroIIas CHIL
Cuna tpeHus. TpeHHe CKOJIBXKEHUS M TpEeHUE NOKos. TpeHue B mpupone u
TEXHUKE.

Jemoncmpayuu.

1. HaOusroeHre MEXaHUYEeCKOIo JBUKEHUS Tena.

2. M3MepeHue CKOpOCTH MPSMOJMHENHOTO ABUKECHUS.
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3. HaOmroneHue siBneHUs: MHEPLIUH.
4. HaOmtoneHne n3MEHEHUs1 CKOPOCTHU MPU B3aUMOJIEHCTBUM TEI.
5. CpaBHEHHE Macc N0 B3aUMOJEHCTBUIO TEJI.
6. CnoxxeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopnuie paéombz u onvimol.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBWKEHHUs (IIapuka B
MKUJKOCTH, MOJIETTU JIEKTPUUECKOTO aBTOMOOWIIS M TaK Jlajee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHUsI OpyCKa WM [IapHUKa 10
HaKJIOHHOM ITIOCKOCTH.

3. Omnpezenenue MIOTHOCTH TBEPAOTO TeENA.

4. OmnbITbI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD pacTsLKEHHS (aedopmariim)
NPY>KUHBI OT IPUIOKEHHON CHUIIBL.

5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTbh CHJIbl TPEHUSI CKOJIbKECHUS
OT BECa TeJa U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEMN.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEN U Ta30B.

JaBnenne. CrnocoObl YMEHBIIEHUS U yBEIWYEHUs JaBlieHUs. JlaBieHue
raza. 3aBHCHUMOCTh JaBJCHHA Ta3a OT o00bEéma, Ttemmeparypsl. [lepemaua
JABJICHUS] TBEPABIMU TEJIaMH, >KUAKOCTAMH U Tra3zaMu. 3akoH [lackais.
[THeBMaTHueckrue MallUHbL. 3aBUCHUMOCTH JABJICHUS YKUJIKOCTH OT TJIyOWHBI.
I'mppocratnueckuit napanokc. CooOunatommecss cocynbl. ['mapaBiandeckue
MEXAHU3MBI.

Atmocdepa 3emnu u atMocdepHoe napieHue. [IpuunHbl cyriecTBOBaHuUs
BO3AyLIHOW 00010uku 3emun. OnbiT Toppuuemu. U3mepenue atmochepHoro
JaBJICHUA. 3aBHCHUMOCTh aTMOC(EPHOTO JAaBJIEHUS OT BBICOTHI HaJ ypPOBHEM
mopst. [Ipubops! 11 u3mepenust atMochepHOro JaBICHHUS.

JleyictBMe KMAKOCTM M Ta3a Ha IIOIPYKEHHOE B HHUX TEJO.
BreirankuBaromas (apxumenona) cwia. 3akoH Apxumena. I[lmaBanue Ter.
Bosngyxonnasanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHHS ra3a OT TEMIEPATYPBHI.

[lepenaya naBneHus )KUIKOCTBIO U Ta30M.

Coobmaronuecs CoCybl.

I'mppaBnuuecknii nmpecc.

[IposiBneHne neicTBUs aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKMBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH

T€JIa U TNIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITANKUBAOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue nmnaBaHusi TeN: IUTaBaHWE WM T[OTPYXKEHHE Tel B

3aBUCHMOCTH OT COOTHOILIEHUS IIJIOTHOCTEHN TENA U JKUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnengoBaHue 3aBUCHMOCTH Beca Tela B BOoAEe OT 00béma
MOTPYKEHHOM B )KUJAKOCTh YaCTH TEJIA.

2. OmpezneneHue BBITAIKUBAIONIEH CHUJIbI, JCHCTBYIOIIEH Ha Telo,
NOTPYKEHHOE B KUIKOCTbD.

3. IIpoBepka HE3aBHCUMOCTH BBITAJKHUBAIOIIEH CUIIbI, IEUCTBYIOIIEH HA
TEJI0 B )KUAKOCTH, OT MACChI TeJA.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKHUBAIOIIECH CHIIBL,
NEUCTBYIONIEH Ha TENO B JKUIKOCTH, OT O0OBEMA MOTPYyXKEHHOU B
YKHAJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIpELICIIEHUE €€ IPYy30IOABEMHOCTH.
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Pa3nen S. PaGora u MOIIHOCTB. JHepPrus.

MexaHnndeckas pabotra. MOIIHOCTS.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHs pbryara. [IpuMeHeHue mNpaBuiia paBHOBECHs pblyara K OJIOKY.
«3onoroe mnpaswio» wmexaHuku. KIIJI mnpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass d3Heprusd. KnHerndeckas M IOTEHUHAJIBHAS DHEPIUS.
[IpeBpamienre OAHOrO BHJa MEXaHUYECKOM SHEPrMM B Apyroi. 3akoH
COXPAaHEHMS DHEPTUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamophule padbomout u onvimol.

1. OnpeneneHue paOOThl CUJIBI TPEHHUS NPU PABHOMEPHOM JABUKEHUU

T€JIa 110 TOPU3OHTAIIBHOU IIOBEPXHOCTH.
2. HccnenoBaHue yCln0BUM PaBHOBECHS pblUara.
3. Mzmepenue KIIJ[ HaKIOHHOM IUIOCKOCTH.

4. W3yyeHue 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTHUH.
8 KJIACC

Paspnes 6. TensioBbie AiBJICHUA.

OCHOBHBIE TMOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH CTPOEHUS
BelecTBa. Macca u pa3Mepbl aTOMOB U MOJeKyd. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUHU.

Mopenun TBEPIOro, KUAKOIO M Ta3000pa3HOrO COCTOSHUM BEIECTBA.
Kpucrannnueckue u amopdusie tena. OObsiCHEHUE CBOWCTB T'a30B, KHUIAKOCTEH
U TBEPABIX TEJ HA OCHOBE IOJOKEHUWA MOJEKYISIPHO-KHHETHYECKOW TEOPHH.
CMaunBaHME U KalWUISPHBIE ABJICHUS. TErIoBoe pacCUIMPEHHE U CKATHUE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JBUKEHUS
yactull. BHyTpeHHsa sHeprusa. CrnocoObl M3MEHEHHs BHYTPEHHEH SHEpIHH:
TEIUIoOnepesaya W coBepuieHMe  paboTel.  Bunmel  temnonepenauu:
TEIIONPOBOIHOCT, KOHBEKIIUS, U3TyYEHUE.

KonuuecTBo TemnoTsl. Y AeibHAas TEINIOEMKOCTh BEIECTBA. TemI000MeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. IlnaBienne wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TerioTa
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIEPATyphl KUIIEHHUS OT aTMOC(HEpPHOTO
JABJICHUS.

BnaxnocTts BO3myXa.

DHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Ipunuuner padotel TernoBbix Asurateneid KIIJ[ temnmoBoro asuratesns.
TennoBble ABUTaTENM U 3aIATA OKPYKAIOIIEU CPENbI.

3aKOH COXPAHEHHMsI U MPEBPALIEHUS SHEPTUU B TEIVIOBBIX MPOLECCAX.

JHemoncmpauuu.

1. HaOmrogenne 6poyHOBCKOTO ABM)KECHHUS.

2. HabGmonenue muddysum.

3. HaOmtonenue siBneHui CMauyMBaHUA U KAMWLISPHBIX SIBJICHUM.

4. HaOmroieHHe TEII0BOro pacluupeHus Tell.

5. V3MeHeHue aBlieHHs Tra3a Py U3MEHEHUU 00bEMA U HarpeBaHUU WJIU
OXJIQXKICHUH.

[IpaBuna n3MepeHus: TeMiepaTypsl.
Bunbl Tenonepenaym.

No



8. OxJaxX/IeHHE MPU COBEPIIEHNUN PAOOTHI.

9. HarpeBanue mipu coBepiiieHuH pabOThI BHEIITHUMHE CHJIAMU.

10. CpaBHEHHE TEIJIOEMKOCTEMN pa3INYHBIX BEILECTB.

11. HaOnronenue KuneHusl.

12. HaOnroieHre mocTosIHCTBA TeMIEPaTyphl IPU TUIABICHUMU.

13. Monenu TeIIOBBIX ABUTATEICH.

Jlabopamophule padbomout u onvimol.

1. OnBITHI IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.
2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJLIOB MOBAPEHHOM COJIM WJIU caxapa.
3. OmBITH IO HAOMIOACHUIO TETUIOBOTO PACITUPEHUS Ta30B, )XUIKOCTEH U
TBEPIBIX TEIL.

Ornpenenenue qaBieHUs BO3yXa B OAJIOHE IIIPUILA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3yXa OT €ro
00b€Ma M HArpEeBaHUS WA OXJIAKICHHUS.

6. [IpoBepka THUIOTE3bl JHMHEWHON 3aBHUCHUMOCTH [UIMHBI CTOJIOMKA

KUJKOCTH B TEPMOMETPUUECKON TPYyOKE OT TeMIIEpaTyphl.
7. HaGnmionenue uW3MEHEHUsI BHYTPEHHEH SHEPruu Tela B pe3yJibTaTe
Terionepeaay U padboThl BHEIIHUX CHUJL.

8. HccnengoBaHue SIBICHHS TEIUIOOOMEHA MPU CMENIMBAHUM XOJIOJHOW U

ropsiueu BOJBI.

9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJIOM IIpHU

TEIJI000MEHE C HArPEThIM METAJUNIMYECKUM LIWJIUH]IPOM.

10. OnpeeneHue y1eapHON TEIIOEMKOCTH BELECTBA.

11. UccnenoBanue mpouecca uCrapeHus.

12. OnpeneneHne OTHOCUTEIBHOM BIIaKHOCTH BO3AyXa.

13. OnpeneneHue yAeabHOM TEIIOThI IIIaBIEHUS JIb/Ia.

Pa3znes 7. JinekTpudecKkue ¥ MArHUTHbIE SIBJICHUSI.

Onextpuzanus Ten. [[Ba poaa anekTpuueckux 3apsaoB. BzanmoneincTeue
3apspKeHHBIX  Tell. 3akoH KyioHa (3aBUCHMMOCTh CHJIBI  B3aWMOJIEUCTBUS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPs/I0B U PACCTOSHUS MEXKIY TEIIAMH).

DnekTpuueckoe noiie. Hanpssk€HHOCTh 3nekTpudeckoro noss. [Ipunimun
CYyNEPHO3ULINU JIEKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu »smekTpuyeckux 3apsaioB. OJIEMEHTApHBIM  3JIEKTPUYECKHIA
3apsaa. Crtpoenue atoma. [IpOBOAHMKM M AMANEKTPUKHA. 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUSA 3JIEKTPUYECKOIO TOKAa.
HctouHuku moCTOSSHHOrO ToKa. J[EMCTBUSI JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DNEKTPUUYECKUI TOK B KUJKOCTSIX U razax.

OnekTtpuueckas 1enb. Cuia Toka. ODJIEKTPUUECKOE HamNpsiKEHHE.
ComnpoTuBIE€HUE NTPOBOJHMKA. YAEIbHOE CONPOTHUBJICHUE BEUIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnenoBaTenbHOE W MapaljiebHOE COEAUMHEHUE
IIPOBOTHUKOB.

PaGora u MomHOCTh 3ieKTpuyYecKkoro Ttoka. 3akoH Jlxoyns—Jlenua.
DJIEKTPUYECKUE LEeNUM W MNOTPEeOUTENN HIEKTPUUYECKOM SHEprud B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHble  MarHuThHl.. B3anMOAEHCTBHME TOCTOSIHHBIX  MAarHHUTOB.
MaruutHoe mnosne. MarauTHoe mnojie 3eMJIM U €ro 3HaueHue JJis JKU3HU Ha
3emne. OnbIT OpcTega. MarHuTHOE MoJie 3JIEKTPUYECKOro Toka. [Ipumenenue
AIEKTPOMArHUTOB B TEXHUKE. J[€MCTBME MAarHUTHOTO TMOJs HA MPOBOJHUK C
TOKOM. DNEeKTPOIBUTATEIb MTOCTOSIHHOTO TOKa. Hcnonb3oBaHue
AIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

o~



Oneitel @apanes. SIBneHHe 3JIEKTPOMAarHUTHOW MHAYKIUHU. IIpaBuio

Jlenria.

OnekTporeneparop. CrnocoObl MOJyYEHHUS SJIEKTPUUYECKOM SHEPTrUMu.

DIIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.
Jemoncmpayuu.

1.
2.

25.

DnexTpuzauus Tell.

JIBa pona 2IEKTpUYECKUX 3apsA0B M B3aUMOACHCTBHE 3apSKEHHBIX
TEIl.

Y CTpONCTBO U JEHUCTBUE JIEKTPOCKOIIA.

DneKkTpocTaTuuecKast UHAYKIUS.

3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3aPSI0B.

[IpoBOIHUKYN M AUDIIEKTPUKH.

MopnenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

HcTOoYHMKN TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B KUJKOCTH.

. I'a30BBb11 pa3psia.

. I3MepeHnune cuibl ToKa aMIIepMETPOM.

. I3aMepenue 3JIeKTpUYeCKOro HanpsHKeHUsI BOJIbTMETPOM.

. Peocrar u mara3uH CONpOTUBIICHUMN.

. B3zaumoencTBue mocTOSHHBEIX MAarHUTOB.

. MonennpoBaHre HEBO3MOKHOCTH Pa3JICJICHUS MMOJIOCOB MarHuTa.
. MonenupoBaHHe MarHUTHBIX MOJIEA MOCTOSIHHBIX MArHUTOB.

. OnbIT Opcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JlelicTBHE MarHUTHOTO IOJI1 HA TPOBOJHUK C TOKOM.

. DJEKTPOIBUTATENb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABIEHUS JNEKTPOMArHUTHOW HHAYKIIVH.

. OnbiTel Papajes.

. 3aBUCUMOCTh HAMNpaBJICHUS HHAYKIIMOHHOTO TOKa OT YCIIOBHMl €ro

BO3HUKHOBEHHUSI.
DNEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie padomul u onvimol.

1.

2.
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8.

9.

10.

OnbITel TIO HAONIOACHUIO DJJICKTPU3AIMU TEN WHAYKIHEH u TpH
COTIPUKOCHOBEHHH.

UccnenoBanune AEUCTBUS DIEKTPUYECKOTO TIOJS HA MPOBOJHUKU U
JTUDJICKTPHKH.

COopka u mpoBepKa paboThI MEKTPUIECKOM TN TTOCTOSHHOTO TOKA.
N3mepenre u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHue HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT
COTIPOTHUBJICHUS PE3UCTOPA U HATIPSHKSHUS HAa PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTHUBJICHUSI MPOBOJAHUKA OT €r0 JIMHBI, TUIONIAJA TOTEPEYHOTO
CEYCHHS M MaTepuaa.

[TpoBepka mpaBWiIa CIOKEHUS HAMPSHKEHUW TPH TMOCIEI0BATEIHLHOM
COCIMHECHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuna Juisi CHJIBI TOKA TPU MAPAUICTHHOM COEAMHEHUH
PE3UCTOPOB.

Omnpenenenue pabOThl  3JIEKTPUYECKOTO TOKA, MIYIIETO Yepes
pe3ucTop.



11. OnpeneneHue MOIIHOCTU 3JIEKTPUYECKOr0 TOKa, BBIAEISIEMOM Ha
pe3ucTope.

12. McceroBanye 3aBUCHUMOCTH CHIIBI TOKA, UAYILIETO YEPE3 JAMIIOUYKY, OT
HaIIPSDKECHMS Ha HEW.

13. Onpenenenue KIIJ[ HarpeBaTens.

14. ccrienoBanre MarHUTHOTO B3aNMOJICUCTBUS ITOCTOSSHHBIX MAarHUTOB.

15. I3yueHre MarHuTHOTO TIOJISI IIOCTOSHHBIX MAarHUTOB 1P HX
00BEIMHEHUY U PA3ACIICHUH.

16. McciienoBanne NEUCTBHsS  DJIEKTPUYECKOIO TOKA HA MarHUTHYIO
CTPEJIKY.

17. OnBITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUS
KATYIIKKM C TOKOM M MarHura OT CWJIbI TOKA M HaIlpaBJICHHWS TOKA B
KATYILKE.

18. I3ydeHnue nerMCTBHUsI MarHUTHOTO I10JIs1 HA ITPOBOJAHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 u3ydeHue paboThl JIEKTPOIBUTATEIS.

20. Usmepenue KIIJl amekTpoaBUraTesibHOM yCTaHOBKH.

21. OnbITEl [0 MCCIEAOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOW WHIYKLUU:
VCCIIEJOBAHNE M3MEHEHHMM 3HAYEHUs W HAIPaBJICHUsS WHIYKIMOHHOTO
TOKA.

9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe JaBrkeHue. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'O JIBHKEHHs. PaBHOMEpPHOE NpSAMOIMHENHOE
newxkeHue. HepaBHoOMepHoe nmpsiMoiMHeHOe nBHkeHue. CpenHsas W
MTHOBEHHAsI CKOPOCTBH TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOYyCKOpEHHOE MpsSMOJIMHEHHOe IBHKeHue. CBoOOAHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE nBHKEHUE 11O OKpYyXHOCTU. [leproa u yacTora oOpalieHus.
JIuHeiHas u yrioBast CKOpOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

IlepBoiii 3axkoH Herotona. Bropon 3axkoH Heroortona. Tperuin 3axoH
Herorona. [IpuHnun cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUSI CKOJIbKEHHS,
CUJIa TPEHUS MTOKOS, IPYTUE BUIBI TPEHHUS.

Cuna TsHKECTH W 3aKOH BCEMHUPHOTO TATOTECHHsI. Y CKOPEHHE CBOOOIHOTO
nageHus. J[Bmwxenue miadet Bokpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecre MarepuanbHOW  TOYKU. AOCOIIOTHO  TBEPAOE  TEJO.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIIEHHOM OCBhIO BpamleHus. MOMEHT CUJIbI.
LenTp TsxecTH.

Nmnynsc  Tena. M3meHenwe wummynbca. HMMiynbc cuibl.  3aKOH
COXpaHEHMS UMITYJIbCa. PEaKTHBHOE IBUKEHUE.

Mexannyeckass pabota u MouHOCTh. PaboTa cui TsbKecTH, yHpyroOCTH,
TpeHus. CBs3b 3HEprun U padoThl. IloTeHUnanpHas 3HEprus Teaa, NOJHATOrO
HaJl IIOBEPXHOCTBIO 3ewud. lloTeHnmanpHass JHEPrUst CXKATOM IPY’KUHBI.
Kunernueckas sneprusi. Teopema 0 KHHETUUECKOUN SHEPTUH. 3aKOH COXPAHECHUS
MEXaHUYECKOU IHEPTUU.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMYeCKOro JIBH)KEHHS T€Ja OTHOCUTEIBHO Pa3HbIX

TEJI OTCYETA.
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8.

9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE MyTeW U TPACKTOPHI ABUIKEHHSI OJHOTO M TOTO K€ Teja
OTHOCHUTENBHO Pa3HbIX TEJl OTCYETA.

N3Mepenne ckopoCTH U YCKOPEHHUS TPSIMOTMHEHHOTO JIBHXKEHUSI.
Uccnenosanne npu3HakoB PaBHOYCKOPEHHOTO JIBUXKEHUSI.
HaOnronenue ABUKEHUS Tela MO OKPYKHOCTH.

HaOnronenne MexaHMUYECKUX SIBIICHWM, TPOUCXOSIIUX B CHUCTEME
otcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBHXKCHUU
OTHOCUTEIHHO KaOWHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHUS Tejla OT MAcChl TeJla U JACHCTBYIOIIECH HA HETO
CHUJIBI.

HaOnronenue paBeHcTBa CUJI IPU B3aUMOICHCTBUM TEIL.

N3MmeHnenue Beca Tena Mpu yCKOPEHHOM JIBUKEHUH.

[Iepenaua ummyJsibca mpu B3aUMOACHCTBUU TEJL.

[IpeoOpazoBaHus 3HEPTUM NTPU B3aUMOJICUCTBUU TEI.

CoxpaHeHue UMITYJIbCa MPU HEYIIPYTOM B3aUMOJICUCTBUMU.

CoxpaHeHue UMITyJIbca MpU a0CONMIOTHO YIPYTOM B3aUMOJIEHCTBUM.
HaOntonenue peakTHBHOTO JBUKEHMUSI.

CoxpaHeHrne MEXaHUYECKON IHEPTUH MPU CBOOOTHOM A ICHUH.
CoxpaHeHWEe MEXaHUYECKOW HSHEprud Mpu JABWKEHUM Tella O]
JNEUCTBUEM TPy KUHBI.

Jlabopamopnuie padomul u onvimol.

1.

2.

7.
8.
9
10.

11.

KoHcTpynpoBaHue TpakTa JJis pa3roHa U JajJbHEHIIEro paBHOMEPHOIO
JBIKECHUS IIAPUKA U TEJIEHKKH.

Ornpenenenue cpelHE CKOPOCTU CKOJIbKEHUSI OpyCKa WM JBUKECHUS
HIapyKa M0 HaKJIOHHOM IIOCKOCTH.

OnpeneneHne yCKOpEHHs Tejla P PaBHOYCKOPEHHOM JBHYKEHUHU 10
HaKJIOHHOM ITIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBU)KEHUU 0€3 HauaJbHOU CKOPOCTH.

[IpoBepka rumoTre3bl: €CiAM IpPU PABHOYCKOPEHHOM JBMXKEHHH O€3
HAa4YaJIbHOM CKOPOCTH IYTH OTHOCATCA KaK pPsii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

HccnepoBanue 3aBUCHUMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAJIBHOTO JaBJICHUS.

Onpenenenre Ko3pGUIUEHTa TPEHHUS CKOJIBKECHHU.

Onpenenenne KECTKOCTU PYKUHBI.

Onpenenenue pabOThl CUJIbI TPEHHUS NPU PABHOMEPHOM JABUKEHUU
Teja M0 TOPU30HTAIBHOM MOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI  YNPYTOCTH MpU MOABEME TIpy3a C
MCII0JIb30BAaHUEM HEMOJBH>KHOIO U MOJABUKHOTO OJIOKOB.

N3yueHune 3aK0HA COXpaHEHUs SHEPTHH.

Pa3zgen 9. MexannuecKkue KoJie0aHUA ¥ BOJIHBI.

KomebarenpHoe nBmxkeHne. (OCHOBHBIC XapaKTEPHCTHKH KOJICOAHMIA:
MEPUOJ, YaCTOTa, AMIUIATYyda. MaTeMaTU4eCKud W NPYKUHHBIA MasTHUKH.
[IpeBparienne sHeprun Mpu KOIEOATEITHLHOM JBUKEHUH.

3aryxaromue  kojeOanus.  BoiHyxneHHele  koneOanus.  Pe3oHanc.
Mexanuueckrue BoJiHBL. (CBoOMCTBA MeXaHMYECKUX BOJH. IIpomonbHbIE H
MONEPEYHbIe BOJIHBI. J[MMHA BOJHBI M CKOPOCTh €€ pPacupOCTpPaHEHHS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJIE€, CCHCMHUYECKHE BOJIHBL.

3BykK. ['poMKOCTh 3ByKa 1 BbicoTa ToHa. OTpakeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.



Jemoncmpayuu.
1. HaOmronenue xosie0aHuM Tel MO AEUCTBUEM CHIIBI TSDKECTHU U CHJIBI
YIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYXKUHE.
HaOnronenue BeIHYXI€HHBIX KOJIEOaHUM U pe30HaHCA.
Pacnpoctpanenuie npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJENH).
HaOnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI PE30HAHC.
JIa60pam0pr1e paodomul u onvimol.
1. OmpeneneHue YacTOThl W MEpUoJa KoJieOaHHM MaTeMaTH4eCKOro
MasTHHKA.
2. OnpezgeneHue 4acTOThI U Meproa KojaeOaHU MPy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TEepuojAa KoJieOaHWM MOJBEIICHHOTO K
HUTU I'py3a OT IJIMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH MepHOJia KOJIEOAHWH MPYKUHHOTO
MasTHUKA OT Macchl Irpy3a.
5. IIpoBepka HE3aBUCUMOCTHU MepHUOJia KoJieOaHHUI Tpy3a, MOJIBEIIEHHOTO
K HUTH, OT MacChl rpy3a.
6. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb IHepHofa KosieOaHun
NPY>KUHHOTO MAasgTHUKA OT MacChl Irpy3a U )KECTKOCTU MPYKUHBI.

7. U3mepeHue ycKopeHus: CBOOOTHOTO TaJCHHUS.

Pa3znes 10. Di1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE MoJie.  ODJIEKTpOMarHuTHele BOdHBL. ~ CBOMCTBa
anekTpoMarHuTHeIX BoJH. Illkana snexkTpomarHuTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBS3U.

DJeKTpoMarHuTHas npupoja cBera. CKopocTh cBeTa. BoaHOBEIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBoOICTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamophule padbomot u onvimol.

1. M3ydeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOUIBI0 MOOUIBLHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  momenp  cBera. Mcrounumkm — cBera.  IIpsaMonuHenHoe
pacnipoctpaHeHue cBeta. 3atMenuss Connua u Jlynel. OTpaxkeHue CBeTa.
[Tnockoe 3epkano. 3aKOH OTpaKEHHsI CBETA.

[Ipenomnenue cBera. 3akoH mpesomieHus cBera. [lolHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Mcmosib30BaHWE TOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom mnyuwedt B smn3e. OmnTmueckas cuctema Qoroanmapara,
MUKpPOCKONa M Tejeckomna. ['Ja3 kak ontuueckas cucrema. biaum3opykocTs u
JAIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmekTp. OmbiTel HbioToHa. CrokeHue
CIIEKTPAJIbHBIX 1IBETOB. J(ucnepcus ceera.

Jlemoncmpayuu.

1. IIpssMonuHEHOE pacpOCTPaHEHUE CBETA.

2. OtpaxeHue cBera.

3. Ilomyyenue wu300pakeHUIl B IUIOCKOM, BOTHYTOM U BBIIYKJIOM

3epKaJiax.

4. IlpenomiieHue cBera.
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OnTuyeckuii CBETOBO/,.

Xox mydei B cOOMpArOIIei TNH3e.

XO0J Iy4yer B pacCenBarOIIEH JIMH3E.

Hosy4eHne n300paKeHHii ¢ HOMOLIBIO JIHH3.

[Tpuntun aevicTBus doToammapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopens riasa.

11. Pa3nosxxeHue 0e0oro cBeTa B CIEKTP.

12. ITosryuenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX LIBETOB.

Jlabopamopnuie pabomet u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIUIA OTPAKEHUS CBETOBOIO JIyda OT yIJia

NaJCHUs.

2. M3ydeHue XxapakTEPUCTHK U300PAKEHUS PEAMETA B IUIOCKOM 3€pKaJie.

3. HMccnenoBanue 3aBUCMMOCTH yTIJIa IIPEJIOMIIEHUS CBETOBOIO Jyda OT

yrIJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIION.

4. llomydenne n300pakeHUI C TOMOIIBIO COOUPAIOIEH JTUH3HI.

5. OmpeneneHue (POKYCHOrO  pPACCTOSIHUS U ONTHUYECKOM  CHIIBI

coOuparoIie JUH3bI.

6. ONBITHI O Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OMBITH TIO BOCTIPUSATHIO IBETA MPEAMETOB MPHU WX HAOIIOJICHUH Yepe3

LBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnsitel Pesepdopna u mianerapuas monenb aroma. Mojenb atoma bopa.
Hcnyckanue n normouieHne ceeta aroMoM. KBaHTel. JInHEeHYaThie CIEKTPHI.

PammoaktuBHOCTh. Anbda, Oeta- u ramma-usnydenus. CrpoeHue
aTroMHOro  sanapa. HykmoHHas  Momens  atomHoro  sigpa.  M3oTtomsl.
PannoaxtuBHbIe npeBpamenus. llepuon nomypacnanga aTOMHBIX A1€p.

SAnepHble peakiu. 3aKOHbI COXPaHEHHUS 3apsI0BOIO U MacCOBOT'O YHUCEN.
DHeprus CBsi3u aTOMHBIX sniep. CBsi3b Macchl M dHEpruu. Peakiuu cuHTe3a U
nenenus saep. Mcrounnku s3ueprun ConHLa v 3BE31.

Snepnas oHepreruka. JIeMCTBUS pPaaMOAKTHBHBIX W3JIyYEHUN Ha KUBBIC
OpPTaHHU3MBI.

Jemoncmpayuu.

CHexTphl U3Ty4YEeHHS U TOTJIOMICHUSI.

CHexTpsl pa3IMYHbIX Ta30B.

CrnexTp Bogopoaa.

Haobnronenue tpexoB B kamepe Busbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3ITYUYEHUN.

Perucrtpanus nznmydeHus: IpUpPOJAHBIX MUHEPATIOB U MPOJTYKTOB.

JIa60pam0pr1e pabomul u onvimol.

1. HaOnroneHue CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYYEHUS.

2. HccnenoBaHne TPEKOB: U3MEPEHUE DHEPIUU YACTHULBI 10 TOPMO3HOMY

nyTu (o ¢potorpadusam).

3. W3mepenue paanoakTUBHOTO (GoOHA.

IHoBTOPHUTEILHO-00001IAKOIMIA MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIOIIIN MOJYJIb IpeIHa3Ha4YEeH IS
CUCTeMAaTH3allud U O00OOINEHHs TMPEAMETHOTO COJAEpKaHUS U  OIbITa
JesITeIbHOCTH, TPUOOPETEHHOTO MPU U3YUYEHUU BCEro Kypca (PHU3UKHU, a TaKKe
JUI TIOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00yyaromuxcsi, BBIOpaBIINX 3TOT yY€OHBIN MPEIMET.

[Ipr m3ydyeHMM NAHHOTO MOIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUIbl JEATEIIBHOCTH, Ha OCHOBE KOTOPBIX OOecHeunBaeTcsi JOCTHKEHHE
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OpPEAMETHBIX M METANPEIMETHBIX IUIAHUPYEMBIX PE3YyJbTaTOB OO0y4YeHHs,
dbopMHpyeTCs €CTeCTBEHHOHAYYHASI TPAaMOTHOCTh: OCBOSHUE HAYYHBIX METOJ/IOB
WCCIEIOBAHUS SIBIICHUIN TPUPOJII U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBICHSTh
dbus3nueckue SBICHUS, MPUMEHSS TIOJyYCHHBIC 3HAHUS, PENIaTh 3a7a4u, B TOM
YHUCJIe KAYECTBEHHBIE U YKCIIEPUMEHTAIbHBIC.

[IpyHMNManbHO  ESATENBHOCTHBIM  XapakTep  JaHHOrO  pasfjena
peanusyercs 3a CYET TOTrO, UTO 00YUYAIONIUECS BBIMOJHSIOT 3aJJaHUsI, B KOTOPBIX
VM NPEIJIaracTCs:

HAa OCHOBE IIOJYYEHHBIX 3HAHUM pPACrO3HABaTh M HAYYHO OOBSICHATH
dbusnueckue sIBICHUS B OKPY KAIOIIEH MPUPOJIE ¥ TIOBCETHEBHOM KU3HM;

WCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (U3MUECKUX SBICHUM, B
TOM YHCJIE I IPOBEPKU TUIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBHI HamOOJEe BaXXHBIX JOCTHIKCHHA COBPEMEHHBIX
TEXHOJIOTUM, HAaNpuMep, MPAKTHYECKOrO  MCIOJb30BAHUS  PA3IUYHBIX
VMCTOYHHKOB SHEPrHM HA OCHOBE 3aKOHA IPEBPAIICHUS U COXPAHECHUS BCEX

W3BECTHBIX BUJIOB DSHEPIUH.
INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA

WN3yuenne ¢usnku Ha ypoOBHE OCHOBHOTO 00mero oOpa3oBaHUS
HAIPaBJIEHO Ha JOCTH)KEHHUE JIMYHOCTHBIX, METANPEIMETHBIX U IPEAMETHBIX
00pa3oBaTENbHBIX PE3YJILTATOB.

B pesynbrare wu3ydeHuss (GU3MKM HAa YPOBHE OCHOBHOTO OOIEro
oOpazoBanust y oOydaromerocs OyayT chopMmupoBaHBl  CIEAYIOLINE
JUYHOCTHBIEC PE3yJIbTAThl B YACTHU:

e 1) mNaTpHMOTHYECKOr0 BOCIIUTAHUSA:

e - TMpOSBIECHUE MHTEpPECa K HUCTOPUU M COBPEMEHHOMY COCTOSHHIO
POCCHIICKOM (PM3NUECKON HAYKU;

e - IICHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUNCKHUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e - TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO
3HAYMMBIX ¥ JTHYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTKEHUN (DU3UKU;

e - OCO3HAHHME BAXKHOCTU MOPAJIbHO-3TUYECKHX NPHUHIMIIOB B JEATEIbHOCTH
YYEHOrO;

e 3)3CTeTHMY€eCKOr0 BOCIIUTAHUS:

e - BOCHPUATHE ICTETHUECKUX KaYeCTB (PU3MUECKON HAyKHU: €€ rapMOHUYHOTO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI0 MO3HAHMS:

e - OCO3HAaHHE LIEHHOCTH (PU3NYECKOW HAyKH KaK MOILIHOTO HHCTPYMEHTa
MO3HAHHUS  MHUPA, OCHOBBI  DPa3BUTHUS  TEXHOJOTHM,  BaKHEUIIEH
COCTaBIISIOIIEN KYJIbTYPBI;

e - pa3BUTHE HAY4YHOW JFOOO3HATEIBLHOCTH, HHTEPECA K HMCCIIEJ0BATEIbCKON

JIEATENBHOCTH;
e 5) (¢QopvmupoBaHus KyJbTYPbl 3J0pPOBbSi U 3MOLUMOHAJIBHOIO
0J1aronoJry4ms:
e - OCO3HAaHME IICHHOCTH O0€30MacHOro obpas3a XU3HU B COBPEMEHHOM

TCXHOJOI'MYCCKOM MHPC, BAXKXHOCTHU IIPpaBHII 0e30I1acHOTO IIOBCJACHHUA Ha
TPaHCIIOPTEC, HA Aoporax, € 3JICKTPUYCCKHM U TCIIJIOBBIM O6OPYHOB3HH6M B
JAOMAalIHUX YCJIIOBUAX,



- c¢(OpMHPOBAHHOCTh HAaBbIKa pe(IEKCHH, NMPU3HAHUE CBOErO0 IpaBa Ha

OIMOKY ¥ TaKOTO K€ MpaBa y APYTroro 4eI0BeKa;

e 6) TPYI0BOI0 BOCIIMTAHUA:

e - AKTMBHOE YYacTH€ B PEIICHUU MNPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa30oBaTeIbHON OpraHW3allid, TOpoJa, Kpas) TEXHOJOTUYECKOW U
COIMAJILHON HAIpaBICHHOCTH, TPEOYIOIMMUX B TOM YHCIEC W (PU3MUECKHUX
3HAHM;

e - MHTEPEC K MPAKTUIECKOMY M3YUEHUIO MPOPECCUl, CBA3aHHBIX C (PU3UKO;

e 7)3K0JIOTHYECKOr0 BOCIIUTAHUA:

e - OpPHCHTAIUS HA MPUMEHEHUE (PU3MYECKUX 3HAHUU IS PEIICHHS 3a/1ad B
00JIaCTH OKPY’KAIOIIEH Cpeipl, MJIAHUPOBAHUS IOCTYIKOB M OICHKHA HX
BO3MOYKHBIX ITOCIIEICTBUN JIJI1 OKPYKAIOLIEH CPEBI;

e - OCO3HAHME TJIO0ATBHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTed Ux

peleHns;

e 8) azanTanum K M3MEHSIOIUMCH YCJIOBHAM COUMAILHON U NMPHPOLHOMI
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJCHCTBUU MNPU BBINOJHEHUU HCCIECIOBAHUN U
IPOEKTOB (U3UYECKON HAMPaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM
APYTHX, .

e - TIOBBIIICHUWE YPOBHA CBOEH KOMIIETEHTHOCTHM Ye€pe3 IPAKTHYECKYIO
NEATEIbHOCTD;

e - moTpeOHOCTH B (OPMUPOBAHMM HOBBIX 3HAHWWA, B TOM YHCIE
bopMynupoBaTh WIEH, TMOHATHS, TUMOTE3bl O (PUINYECKUX OOBEKTaX U
SABJICHUSAX;

e - OCO3HaHHME AehUIIUTOB COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEH B
00JacTH (PU3UKHY;

e - TUIAHUPOBAHHE CBOETO PAa3BUTHsS B MPUOOPETEHHH HOBBIX (HU3HUECKUX
3HAHM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIAATH B3aMMOCBSA3U IPUPOJBI,
o0mIecTBa ¥ 3KOHOMHUKH, B TOM YHUCIIE€ C HCIOJb30BAaHHEM (PUINUECKUX
3HAHUU;

e - OLEHKA CBOMX JEHUCTBUM C YYETOM BIMSHHA HAa OKPYKAIOUIYK Cpeny,
BO3MOYHBIX TJIOOQJIBHBIX MOCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMsI MporpamMMbl MO (pU3MKE HA YpPOBHE OCHOBHOTO
obmero  oOpa3oBanust y  oOyuatomerocss  Oyayr  cOpMHUPOBaHBI
MeTanpe/MeTHbIe pe3yJbTaThl, BKJTIOYAIOIIHIE MO3HABATEJIbHBIC
yHHUBEpCaJbHbIe Yy4eOHbIE JAEWCTBUSA, KOMMYHUKATUBHbBIE YHHBEpCAIbHbBIE
yueOHbIe ACUCTBUS, PETYIATUBHbIC YHUBEPCAIbHBIC YUeOHbIE JCHCTBHS.

IHo3HaBaTe/IbHBbIC YHUBEpPCAJIbHbIEC Y4eOHbIe 1eHCTBUA

Bba3oBble Jlornueckue 1eMCTBUA:
e BBIBIATh M XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(ssBEHUN);
e YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU(PUKAIINHA, OCHOBAHUS
JI71s1 000OIIIECHUSI M CPAaBHEHUSI;



BBISIBJISITh 3aKOHOMEPHOCTM W IMPOTHUBOPEUYUS B pPaccMaTpHUBAEMBIX
dakTax, JaHHBIX M HAONIONEHUSAX, OTHOCAUIMXCA K (PU3MUYECKUM
SIBIICHUSIM;

BBISIBJISITh IPUYUHHO-CJIEICTBEHHBIE CBSI3U MPU M3YYCHUU (DU3HUECKUX
SABJICHHMM M TMPOLECCOB, JedaTb BBIBOJBI C  HCIOJIb30BAHHEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOYEHHH, BbIIBUTaTh TUIOTE3bI
0 B3aMMOCBS3SX (PU3MUECKHUX BEIUYHUH;

CaMOCTOSITENTFHO BBIOMpATh CMOCOO peuieHus y4eOHOM (u3nuecKkoi
3aa4u (CpaBHEHHE HECKOJIBKUX BapUAaHTOB pelIeHUs, BEIOOp Hanbomee
HNOJXOJSILEr0 ¢ Y4ETOM CaMOCTOSITENIBHO BbIICIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbLCKHe JeHCTBUA:

UCTIONb30BaTh  BOMPOCHI KAk  HCCIIENOBATENbCKUA  MHCTPYMEHT
NO3HAHMS,

OPOBOAUTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIN (U3NYECKUN HKCIEPUMEHT, HEOONbIIOEe HCCIEA0BaHNE
(U3UYECKOTO SIBICHMS;

OLICHWBAaTh Ha TMPUMEHUMOCTh M JIOCTOBEPHOCTh HH(POpPMAIHIO,
MOJTyYEHHYIO B X0JI€ UCCIICJIOBAHUSI UJIH SKCIIEPUMEHTA,
CaMOCTOATENLHO  (hOpMyIHUpOBaTh OOOOIIEHWS W  BBIBOJABI IO
pe3ysbTaTaM MpoBEeAEHHOTO HAOIIOACHHUS, OTIbITA, UCCIIEIOBAHUS;
IPOrHO3UPOBATh BO3MOXKHOE JajbHEllIee pa3BUTHE (PU3MUECKHUX
IPOIECCOB, a TaKXE BBIABUTaTh NMPEAMOIOKEHUS 00 MX pa3BUTHHU B
HOBBIX YCJIOBUSIX M KOHTEKCTaX.

Pabora ¢ uHpopmanmei:

PUMCHSATH Pa3InIHbIC METObI, HHCTPYMEHTBI M 3aIPOCHI P ITOUCKE
¥ 0TOOpe MH(POPMAITUH WIIH JAHHBIX ¢ YIETOM MPEUI0KCHHON YUeOHOMH
dbusndeckoit 3a1a4u;

aHAJIM3UPOBATH, CUCTEMAaTH3HPOBAThH U UHTEPIIPETHPOBATH
UHGOPMAITUIO PA3ITMYHBIX BUIOB U (OPM IPEICTABICHUS;
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (GOpPMY MpeACTaBICHUS
UHPOpMAIIMU W WUTFOCTPUPOBATH pellacMble 3aJa4ll HECIOXHBIMHU
cXeMaMHU, ThuarpaMMaMi, HHOU TpaduKON ¥ HX KOMOWHAITUSIMHU.

KoMMmyHHMKaTHBHBIE YHHBepcalbHbIe YUeOHbIe 1eliCTBUSA:

B X0JI¢ OOCYXJICHHS y4eOHOTO MaTepHuaia, pe3yabTaToOB J1ab0paTOPHBIX
paboOT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOn
TEMbl W BBICKA3bIBaTh WJIEHM, HAIICJICHHbIE HA pELICHUE 3aJaudl U
noJi/iep>kaHue 0JIaroKenaTeIbHOCTH OOIIEHUS;

COMNOCTABJISATh CBOM CYXKJICHHUS C CYXACHUSMH JAPYTUX YYaCTHHKOB
Jyanora, 0OHapyKUBaTh Pa3Inuue U CXOJACTBO MO3UIIUN;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABIATh PE3YJIbTAThl BBITIOJIHEHHOTO (DH3NYECKOTO
OMbITa (FKCIEPUMEHTA, UCCIIEIOBAHMUS, TIPOEKTA);

MOHMMATh W  HUCIOJB30BaTh  IPEUMYIIECTBA  KOMAaHAHOM U
WHINBUIYATbHOH pa0OThI TPU PEUNICHUH KOHKPETHOW (PU3MUecKon
npo0IeMBL;

NPUHUMATh 1€MW COBMECTHOM JIEATEIIbHOCTH, OpPraHW30BBIBATH
JNEUCTBUSL TO €€ JOCTHXKEHHUIO: paclpellesisiTb poJid, 0O0CYKIaTh
MPOILIECCHl U PE3YJbTAaThl COBMECTHOW pPabOThl, 0000IIATH MHEHUS
HECKOJBbKHUX JIIOACH;



BBITMOJIHATH CBOIO YacTh PalbOTHI, TOCTHrasi KaueCTBEHHOTO pPEe3yJbTaTa
II0 CBOEMY HANPABJICHUIO U KOOPAUHUPYS CBOM NEUCTBUSA C APYTMMH
YJI€eHaMH KOMaH/bl;

OLICHMBAaTh KAYECTBO CBOETO BKJIaJa B OOLIMK MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENTFHO C(HOPMYITHPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUA.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiCTBUA

Camoopranusanus:

BBISIBJISITh  MPOOJIEMBI B JKM3HEHHBIX M  YYE€OHBIX CHUTyalMsX,
TpeOYyIOMMX A peuieHus] PU3NIECKUX 3HAHUH;

OPUEHTUPOBATBCS B PA3IMYHBIX IMOAXOAAX MPUHATUSA pEUICHUI
(MHIMBUYaJIbHOE, NPUHATHE PELICHUs B IPYIIIE, PUHATAE PELICHUI
TPYIIIOH);

CaMOCTOSITENTFHO COCTaBIISATh QJITOPUTM peIIeHuss (PU3NYECKON 3a1adu
WIM IUIaHa HCCIEAOBaHUS C YYETOM HMEIOIIUXCA PECYpCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpOBaTh MpejjaracMble
BAPUAHTHI PEUICHHUI;

JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTpO.ﬂb, AMOIHMOHAJIbHbIN UHTEJJIEKT:

JaBaTh AaJCKBATHYIO OLEHKY CHUTyalluM M MpeajiaraTh IUIaH €€
WU3MEHEHMS;

OOBSACHATh TNPUYUHBI JTOCTHXKEHHS (HEIOCTHIKEHHUS) pe3yJIbTaToOB
NEeSATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B JI€ATEIBLHOCTD (B TOM YHCJIE B XOJ1 BHIITOJTHEHUS
¢u3nYecKoro HCCIeAOBaHUS WIM TPOEKTa) HAa OCHOBE HOBBIX
O0OCTOSITENILCTB, U3MEHHUBILUXCS CUTYyallMil, YCTaHOBJIEHHBIX OIIHUOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBHE pE3yJbTaTa LIEJIA U YCIOBUAM;

CTaBUTh Ce€0sl Ha MECTO JPYroro 4YeloBeKa B XOJA€ CIOpa WIH
JUCKYCCUM Ha HAy4YHYK TEMy, I[OHMMAaTbh MOTHBBI, HaMEpEHUs U
JIOTUKY ApPYroro;

npuU3HaBaTh CBOE MPaBO Ha OMIMOKY MPH peUIeHUH (PU3NYECKUX 3a/1a4
VI B YTBEPXKACHUSAX HA HAYUHBIE TEMBI M TAKOE K€ IIPaBO JIPYroro.

NNPEJMETHBIE PE3YJIBTATBI

K koHly oOyueHuss B 7 KJjacce NPEeIMETHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh c(POPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh TOHATHS: (U3UYECKHE W XUMHUYECKHUE SIBIICHUSA,
HAOJIFOICHNE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SANHUIBI (PU3NIECKIX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSIHUS BellecTBa (TBEPAOE,
KUJKOE, Tra3000pa3HOE), MEXaHMYECKOE JBUKEHHE (paBHOMEPHOE,
HEpPAaBHOMEpPHOE, MPSIMOJIMHENHOE), TPACKTOpPHs, PaBHOJAECUCTBYIOIIAS
cwria, nedopmarus  (ympyras, —IUIacTHYEeCKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuyath sBieHus (quddy3us, TEMIOBOE JIBMKEHUE YAaCTHUII
BEILECTBA, PABHOMEPHOE [IBJKEHHE, HEPAaBHOMEPHOE JIBH)KECHHE,
WHEpLHMs, B3aUMOJEHUCTBUE TEJ, paBHOBECHE TBEPJAbIX TEI C
3aKpEeIUIEHHOM OChIO0 BpalleHus, Mepeaada JaBlIeHUs TBEPIBIMU
TeJIaMH, KUIKOCTSIMH M Ta3aMu, aTMOC(hEpHOE [aBJICHHE, IJIABAaHUE



TEN, TMPEBpAIlCHUS] MEXaHWYECKOW SHEpPruu) MO ONUCAHUID UX
XapaKTepHbIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3UUYECKOE SBIICHUEC;

pacmo3HaBaTh MPOSIBJICHUE W3YyYCHHBIX (PU3UUYECKUX SBICHUU B
OKPY’)KaIOIIEM MHUPE, B TOM 4YHUClIE (DU3UYECKHUE SBJICHUS B MPUPOJE:
MPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSMH B KMBOW M HEXKUBOU
npupojie, ACHUCTBUE CUJIBI TPEHHUS B MPUPOAE U TEXHUKE, BIHSHUE
aTMOC(EepHOTo JaBJICHUS HA KUBOW OpPraHu3M, IJIaBaHHE PbIO, phluaru
B TeJie 4YeJOBEKa, MPU 3TOM IMEPEBOJIUTh MPAKTUYECKYIO 3a/Jady B
y4eOHYI0, BBIJIEISThH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3HUECKHIX
SIBJICHUU;

ONMCHIBATh W3YYCHHBIC CBOWCTBA Tel U (u3WdecKkue SBICHUS,
UCTIONIB3Ysl  (pU3WYECKHE BEeNMWYWHBI (Macca, O0O0BEM, TIIJIOTHOCTh
BEILIECTBA, BPEMsI, IyTh, CKOPOCTh, CPEAHSIS CKOPOCTh, CHJIa YIPYTOCTH,
cujia TSDKECTH, BeC Teja, CWia TPEHHUsl, JaBieHue (TBEPAOro Tena,
KUJKOCTH, Ta3a), BBITAJKHUBAIONIAS CHJIA, MEXaHWUYecKas padora,
MOIIIHOCTh, TIJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIIMEHT IOJIE3HOTO
JNEUCTBUSI MEXAaHU3MOB, KHUHETHYECKAas U MOTEHIIMAIbHASI SHEPTHSI), IPU
ONMHMCAHWH TIPABMIHHO TPAKTOBATHh (YU3MUECKUN CMBICT HCIOJIb3YEMBIX
BETMYMH, WX OO0O3HAYCHWS W €OUHUIBI (PU3NYECKUX BEIHYUH,
HAXOJUTh (HOPMYJIbI, CBA3BIBAIONINE JAHHYIO (DH3UYECKYIO BETUUNHY C
IPYTUMU BEJIUYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCHUMOCTEH
(bU3HYeCKNX BEITNYNH;

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WUYECKHUE SIBJICHUS U TPOIECCHI,
UCIIONb3Yys MpaBWIa CIOXKEHUS CUJl (BIOJIb OJHON MpsIMOil), 3aKOH
['yka, 3akoH Ilackans, 3akoH ApxumMmena, IpaBUJIO PaBHOBECHUS pblyara
(Obmoka), «30710TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXpaHEHUSs
MEXaHUYECKON IHEPTUH, NPU 3TOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMHUCHIBATh €70 MATEMATHUYECKOE BhIPAKEHUE;

OOBACHATh (DU3UYECKUE SIBJICHUSA, MPOILIECCHI U CBOWCTBA TEJI, B TOM
Yyuca€ M B KOHTEKCTE CUTyallMd MNPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBISIBIATh MPUYUHHO-CIECJACTBEHHbIC CBSI3H, CTPOUTH
oOBsicHeHHE U3 1—2 JIOrMYecKuX IIaroB ¢ onopol Ha 1—2 H3y4YeHHBIX
CBOWCTBAa  (M3MYECKUX  SBICHHWM, (PU3WYECKUX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemiath pacuy€THble 3adaud B 1—2 JEHCTBUS, UCHOJIB3YS 3aKOHBI U
dbopMyIIBI, CBS3BIBAIOIINE (PU3MUECKHE BEJIUYMHBI: HA OCHOBE aHAIIA3a
YCIOBHUSL 3aJayd  3alKUChiBaTh KpaTKOE YCJIOBUE, IMOJICTABIATH
bu3nueckre BeIUYUHBI B (DOPMYJIBI M MPOBOJUTH PACUEThI, HAXOIUTh
CIIpaBOYHBIC JaHHBIE, HEOOXOAUMBIE JJISI PEIICHUS 3a/lad, OLECHUBATh
PEAUTHCTUYHOCTH TIOTYYCHHON (PM3UYECKOU BEIMYUHBI,

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEMIUTh MPU MOMOIIU
(buU3HYEeCKMX METOJI0OB, B OINHWCAHUM WCCICOBAHUS  BBIICIATH
MIPOBEPSIEMOE MPEIOI0KEHNE (rumoresy), pas3nuyaTh u
WHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yIbTaT, HAXOIUTh OMUOKHA B XOJI€
OMbITa, JIeJaTh BBIBOJIBI IO €T0 pe3ysibTaTaM;

MPOBOJUTH OMBITBI TIO HAOMIOACHUIO (U3MYECKUX SBICHUW WA
dbu3nUeckux  CBOWCTB  Tel:  (opMyIupoBaTh  TIPOBEPSECMBIE
NPEANOJIOKEHUS,  CcOOMpaTh  YCTAaHOBKY W3  HIPENJIOAKEHHOIO
00OpyI0BaHUS, 3aMMCHIBATH X0/ OMBITA U ()OPMYITUPOBATH BHIBOIHI,



BBINIOJIHATD MPSMbIE M3MEPEHUsT PACCTOSIHHS, BPEMEHHM, MACChl TeEla,
o0BbéMa, CHUJIBl M TEMIEPATyphl C HUCIOJIB30BAHUEM aHAJIOTOBBIX H
pPOBBIX NPHUOOPOB, 3aMHMCHIBATH IMOKa3aHHs MPHUOOPOB C Y4ETOM
3aJJaHHOW aOCOMIOTHON MOTPEIIHOCTH U3MEPEHHUI;

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUHHBI
OT IPYTOM C UCHOJB30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBMXKYLIErOCsS TeJla OT BPEMEHU JIBWXKEHHS Te€ja, CUIIbI
TPEHUS CKOJIbKEHUSI OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEH
T€1 W HE3aBUCUMOCTH CWJIbl TPEHHS OT IUIOIIAAU COINPUKOCHOBEHUS
T€J, CWIbl YIPYIOCTH OT YAJIMHEHUS NPYKUHbBI, BBITAJKUBAIOLIEH CHIIBI
OT 00BbEMaA MOrPYKEHHOW YaCTH TeJla U OT IJIOTHOCTH >KUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT IJIYyOMHBI, Ha KOTOPYIO
NOTPY’KEHO TENO, YCIOBUM IIJIABaHUS TEJl, yCIIOBUI PAaBHOBECHS pblyara
u OJIOKOB), y4acTBOBaThb B IJIAHUPOBAHMHM YYEOHOTO HCCIIEIOBAHUA,
coOupaTb  yCTaHOBKY W  BBIIOJHATH  W3MEPEHHs,  CIEIys
OpeIOKEHHOMY TUIaHy, (UKCHUPOBATh pPE3yJbTaThl IMOTYYEHHON
3aBHUCUMOCTH (PU3UYECKUX BEJIMYMH B BUE NPEIIOKCHHBIX TaOIHUI] U
rpaduKoB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEIOBAHNUS;

IPOBOJAUTH KOCBEHHBbIE M3MEpPEHHUs (PU3MUECKUX BEIHUYUH (TUIOTHOCTH
BEIECTBA KUIKOCTU W TBEPAOrO Teja, CUiIa TPEHUS CKOJIbKEHUS,
JABJIEHUE BO3JyXa, BBITAIKUBAKOIIAA CHJA, JEWCTBYIOIIAs Ha
HNOTPYyKEHHOE B JKUIKOCTh TENO, KOI(D(PHUIMEHT MOJIE3HOTO IEHCTBUS
IPOCTBIX MEXAHU3MOB), CJE€Ays MNPEIIOKEHHON WHCTPYKUUU: TNpHU
BBIMIOJTHEHUH U3MEPEHUN cOOMpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIIATh 3HAUEHHE NCKOMOW BEJTMYNHBL;

coOMoaTh MpaBWJia TEXHUKA O€30MacHOCTH TMpu paboTe ¢
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, AUHAMOMETpP, COOOILAIOIIUECS COCYAbl, OapoMeTp,
pbIYar, MOJBMKHBINA U HETIOABM)KHBIN 00K, HAKJIOHHAS MJI0CKOCTH;
XapaKTEepHU30BaTh MPUHUMUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa UX ONUCaHusA (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJAOIPOBOJA, TUAPABIWYECKHA IIpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HAcOC, apeoMETp), HCIOIb3Ys
3HaHUS O CBOWCTBAX (UWYECKUX SBJICHUH U HEOOXOAMMBIC
¢uznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEpbl  (HaXoAWTh HWHGOPMALMIO O MIpHUMEpax)
IPAaKTHYECKOTO HCIOJIb30BaHUA (U3NYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HH IS 00ecTieueHns: O€30IaCHOCTH TIPU 0OpaIlleHu! ¢ MpUOopaMu
U TeXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTUYECKOI0 MTOBEAEHUS B OKPYIKAIOILIEH CpeAe;
OCYIIECTBIATH OTOOpP HMCTOYHHKOB HHpopMmanuu B VHTepHETe B
COOTBETCTBHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOINUXCS 3HAHUM M NYTEM CpPAaBHEHUS pa3IMYHBIX HCTOYHUKOB
BBIICTISIT HH(QOPMAIMIO, KOTOpAasl SIBISETCA MPOTUBOPEUYUBON WU
MOKET OBITh HEIOCTOBEPHOM;

UCIIOJI30BaTh IMpPU  BBINOJHEHUM YYEOHBIX 3aJaHUl  HAy4YHO-
NOMYJISIPHYIO JIUTEPATypy (PU3UYECKOTO COIAEpKAHMS, CIPABOYHbBIE
MaTepuaibl, pecypcbl cetn  MHTepHer, BiaaeTb NpUEMaMU
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHUsl MHPOPMALUHA U3 OJHOMN
3HAKOBOW CHCTEMBI B IPYTYIO;



K

co3/1aBaTh COOCTBEHHBbIE KpPAaTKWE MHCbMEHHBIE U YCTHBIE COOOIICHHS
Ha OCHOBE 2—3 MCTOYHUKOB MH(OpMALINU (PUIUIECKOTO COACPIKAHUS, B
TOM 4YHUCJIE€ MyOJWYHO JeNiaTh KpaTKue COOOILEHUs O pe3yibTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBAHHWI, IPU OSTOM TIPaMOTHO
UCTIOJIb30BaTh HW3YYCHHBIH MOHATHMHBIN ammapat Kypca (usmkw,
CONPOBOKJIATh BBICTYILUICHUE MPE3ECHTALNEMN;

IPYU BBIIIOJIHEHUH Y4E€OHBIX IMPOEKTOB W MCCIENOBAHUN pacHpeleisTh
00s13aHHOCTH B TPYyNIE B COOTBETCTBUHU C MOCTABICHHBIMH 3a/1a4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JAEWCTBUM, aJE€KBAaTHO OLICHUBAaTh
COOCTBEHHBI BKJIAJ B  JI€ATE€IBHOCTh TIpYyNIbl, BBICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJEICTBUE, YUUTHIBASI MHEHUE OKPYIKAOIINX.
KOHILly oOyueHHs B 8 KJjacce NpeaMETHBIE pe3ysbTaTbl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIOJIb30BaTh IOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE
JBWKEHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEILECTBA,
KPUCTAJUNIMYECKHE U aMOP(HBIEC TeJa, HACHIIIICHHBI U HEHACKHIIIICHHBIN
nap, BJIQXHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHS SHEPIus,
TEIUIOBOM  JBUTATE€Ib,  OJJIEMEHTAPHBIM  DJIEKTPUYECKUN  3apsl,
AIEKTPUYECKOE TI0JIe, MPOBOJAHUKA U JIUAJEKTPUKH, MOCTOSHHBIN
IIEKTPUYECKHUI TOK, MATHUTHOE MOJIE;

pa3nuyarh SBJIEHUS (TEIJIOBOE PACIIMPEHUE U CKATUE, TEIUIoNepeaaya,
TEIUIOBOE  PABHOBECHE, CMauyMBaHWE, KaNWUISPHbIE  SIBJICHHUA,
UCIIapeHHue, KOHJIEHCaIUs, IJIaBJIEHUE, KpUCTAJLITU3AIUS
(oTBEpAEBaHKE), KUIEHWE, Temonepenaya (TEIIONPOBOAHOCTD,
KOHBEKLMS, U3IyYEHHUE), FIEKTPU3aLUs TEN, B3aUMOJICHCTBUE 3apsI/IOB,
NENCTBUS AIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICICTBHE MarHUTOB, JEHCTBUE MarHUTHOI'O NOJI HAa MPOBOJIHUK
C TOKOM, DJJEKTPOMAarHUTHAasi MWHAYKUUS) MO OMNHCAHUIO HX
XapaKTEPHBIX CBOICTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIHX
JTaHHOE (PU3UUYECKOE SBIICHUEC;

pacmo3HaBaTh MPOSIBJICHUE W3YYCHHBIX (PU3UUYECKUX SBICHUW B
OKpYXaloleEM MHpE, B TOM 4HCIE (PU3NYECKHUE SIBICHUS B MIPUPOJIE:
MOBEPXHOCTHOE HATSXKEHHE W KaNWULSIPHBIE SBICHUS B MPUPOJE,
KpUCTa/UIbl B mpupone, usnydeHue CoaHua, 3aMmep3aHue BOJOEMOB,
Mopckue Opusbl, 00pa3oBaHHWE pOCBHl, TyMaHa, WHes, CHera,
AIIEKTPUYECKHE SIBICHUS B arMmocdepe, 3IEKTPUYECTBO IKUBBIX
OpPraHMW3MOB, MAarHMTHOE TMOJ€ 3eMiH, JApeld MOoN0CcOoB, pPOb
MarHMTHOTO TOJISI JUIsl KU3HU Ha 3emiie, MOJAPHOE CHUSHUE, MPU I3TOM
NEPEeBOAUTh  MPAKTUYECKYK0  3aJady B  Y4eOHyIO,  BBLACIATH
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3UIECKUX SIBICHHUIA;
ONMCHIBATh W3YYCHHBIC CBOWCTBA Tel U (u3WdecKkue SBICHUS,
UCTIONIB3Ysl  (M3WYECKUE BETWYMHBI  (TEMIlepaTypa, BHYTPEHHSS
DHEPrus, KOJMYECTBO TEIUIOTHI, yJIEJIbHAas TEIUIOEMKOCTh BEILECTBA,
yaenbHas TEIUIoTa IUJIaBJICHUA, YJeNbHas TEIioTa MapooO0pa3oBaHMs,
yaenabHas TEeIUIOTa CrOpaHHsl TOIUINBA, KOA(M(GUIMEHT MOJIE3HOTO
JNEUCTBUSl TEIJIOBOM MAIllMHbI, OTHOCUTEIbHAS BIIAXKHOCTH BO3]yXa,
NIEKTPUYECKUI 3aps], CWia TOKa, OJJIEKTPUYECKOE HAIpPSKEHUE,
CONPOTHUBJIEHUE NPOBOJAHHUKA, YAEJIbHOE CONPOTUBIECHUE BEUIECTBA,
paboTa U MOIIHOCTB 3JEKTPUUYECKOTO TOKA), IPU ONMHUCAHUH IPABUIBHO
TPAaKTOBATh (PU3UUECKHI CMBICI UCMOJB3YEMBIX BEIHUNH, 0003HAUCHUS
Y €IMHULIBI (PU3NYECKUX BEIIMYNH, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIOIIUE



JTaHHYI0 (U3WYECKYI0 BEIWYUHY C JNPYTUMH BEIWYUHAMHU, CTPOUTH
rpad UKy U3Yy4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,
XapaKkTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SBJICHUS U MPOLIECCHI,
WCIIOJIb3YSI OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU
CTPOEHHUs  BEUIECTBA, MPUHLMII  CYNEpPIO3HIMH  moner  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma s
y4acTKa 1enu, 3akoH J[xoyns—J/IeHna, 3aKk0oH COXpaHEeHUsI SJHEPTHUH, TIPU
TOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTeMaTH4YECKOE BBIPAKEHNUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIIEC U B
KOHTEKCTE  CHTyallUd  NIPaKTUKOOPUEHTHUPOBAHHOTO  Xapakrepa:
BBISIBJISITH IPUYMHHOCIIEJICTBEHHBIE CBS3U, CTPOUTH OOBbACHEHUE U3 12
JIOTUYECKUX IIaroB ¢ OMOPOH Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3UUECKHUX
SABJICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemarb pacuy€THhIE 3a4auu B 2—3 JCWUCTBHUS, HUCIIOIB3YS 3aKOHBI U
dbopMyIibl, cBsI3bIBaIONINE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAIM3a
YCJIOBHS 3aJ]a4M 3alMChIBATh KPATKOE YCJIOBUE, BBISABISATH HEIOCTATOK
JAHHBIX JJIS PEIICHHs] 3a]adyd, BBIOMpATh 3aKOHBI W (OPMYJIBI,
HEOOXOJUMbIE JJIs €€ pEelIeHHUs, MPOBOJUTH PAacUEThl U CPaBHUBATH
MOJIy9YCHHOE 3HA4YeHHE (PU3NYECKOW BEIUYMHBI C H3BECTHBIMU
JTAHHBIMH;

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEMIUTh MPU MOMOIIU
(bU3HYECKUX METOJIOB, UCIIOJIb3Ys OMHMCAHNE WCCIICIOBAHUS, BBIICISAThH
IIPOBEPSAEMOE NPEANOJIOKEHNE, OLIEHUBATH IPABWIBHOCTB IOPSAIKA
MIPOBEICHUS UCCIENO0BAHUS, NEIATh BHIBOBI;

MPOBOJUTH OMBITBI TIO HAOMIOACHUIO (U3MYECKUX SBICHUN WA
bu3HYeCKNX CBOWCTB Tel (KAMWUIAPHBIC SBJICHHS, 3aBUCHUMOCTh
JIABJICHUS BO3JyXa OT €ro oobéMa, TeMIepaTypbl, CKOPOCTH Ipoliecca
OCTHIBAHUSI W HATrPEBaHUs MPHU MU3JIYUYCHUM OT LBETA H3Iy4darollein
(moryoniaroniel) MOBEPXHOCTH, CKOPOCTh MCHApEeHHs BOJBI  OT
TEMIEPATyPbl KUJKOCTH MU IUIOMIAAN €€ MOBEPXHOCTH, IJIEKTPHU3ALMS
TE€J W B3aUMOJCHCTBHE OJJIEKTPUYECKUX 3apsAN0B, B3aUMOJICHCTBHE
MMOCTOSIHHBIX MArHUTOB, BU3yau3alldsl MAarHUTHBIX MOJIEN MOCTOSTHHBIX
MAarHUuTOB, JEUCTBUS MArHUTHOTO IIOJS Ha NPOBOJHUK C TOKOM,
CBOMCTBA JJIEKTPOMArHUTAa, CBOMCTBA JJIEKTPOJBUIATEINS ITOCTOSTHHOIO
TOKa): (OopMynHpOBaTH MpPOBEpPSEMbIE MPEANOIOKEHHUS, COOUpPAThH
YCTaHOBKY W3 IPEIJIOKEHHOIO0 000OpYAOBaHMS, OMKUCHIBATH XOJ ONBITA
1 GOPMYITUPOBATH BHIBO/IHI,

BBINIOJIHATh  MPSMBIE HU3MEPEHUS TEMIIEPATYPbl, OTHOCHUTEIbHOU
BJIAJKHOCTH BO3JyXa, CHJIBI TOKA, HAIPSIKEHUS C HCHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M NaTYNKOB (PU3UYECKUX BEIIMYWH, CPABHUBATH
pe3yabTatbl  HU3MEpPEeHUd ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
IIOTPEIIHOCTH;

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUHHBI
OT JIpyrod C HCHOJb30BAHUEM NPSIMBIX H3MEPEHUI (3aBUCUMOCTH
CONPOTHUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN MONEPEYHOIO
CEYCHHS] M YJICJIIbHOTO COINPOTHBIICHUS BELIECTBA NMPOBOJHUKA, CHUJIbI
TOKA, MAYLIEr0 4Yepe3 NPOBOJHMK, OT HAIPSIKEHHWS Ha IMPOBOJHUKE,
VCCIIEJOBAHNUE TIOCIEI0BATEIBHOIO M IAPAJUIEIbHOTO COEAVHEHUN
IPOBOJHUKOB): IUJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJTHATD U3MEPEHMUS, CIEAYs MPEII0KEHHOMY TUIaHy, (PMKCHUPOBATH



pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH B BHJE TaOMUL M TpaUKOB,
JIeJIaTh BBIBOJBI I10 PE3YyJIbTATaM UCCIEAOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEPEHHsS (PU3NUYECKUX BENUYHH (yAeTbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTHUBICHHE IMPOBOJHMKA, paboTra u
MOIIIHOCTb AJIEKTPUUYECKOTO TOKA): MJIAHHUPOBATh U3MEPEHUs, COOMPATh
HKCIIEPUMEHTAIBHYI0 YCTAHOBKY, CIEAYs MPEUIOKEHHON UHCTPYKIIHH,
Y BBIYUCJISITH 3HAYEHUE BEJIUUUHBIL;

coOnogaTe IMpaBWia TEXHHKM Oe30macHOCTH Ipu  pabore ¢
1ab60paTOPHBIM 000PYIOBAHUEM;

XapaKTEpHU30BaTh MPUHUMUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha UX ONUCaHusA (B TOM YHCIIE:
cCHCTEeMa OTOIIEHUS JJOMOB, THTPOMETD, MMapoBasi TypOHHA, aMIIEPMETP,
BOJIbTMETP, CUETUMK IIEKTPUUECKON 3HEPIUH, IJIEKTPOOCBETUTEIbHBIE
npuOOpHI, HarpeBaTeIbHbIE AIIEKTPOTIPUOOPHI (mpumepsr),
IIEKTPUYECKUE TMPEJOXPAHUTENH, AJIEKTPOMATHUT, 3JIEKTPOABUIATEIb
NOCTOSTHHOTO TOKa), MCHOJb3ysl 3HAHUS O CBOMCTBaX (DHU3MUECKUX
SBJICHUH 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOWCTBA M H3MEPUTEIbHBIC
npubopbl MO CXeMaM U CXEMAaTUYHBIM PHUCYHKaM (3KUIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI JEKTPUUECKUX
Hened ¢ IOCHENOBATENbHBIM W MApaJUIEIbHBIM  COECIUHEHUEM
JJIEMEHTOB,  pa3au4yas  YCJIOBHbIE  OOO3HAYEHHS  DJIEMEHTOB
ANEKTPUYECKUX LETEH;

OPUBOAUTH MpUMEpbl (HaXoAuTh HWHGOPMALKMIO O MIpHUMEpax)
NPAaKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HH IS 00ecTieueHnus: 0€30IacCHOCTH TPU 0OpaIlleHn! ¢ MpUOopaMu
U TeXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOMIOICHUS
HOPM 3KOJIOTUYECKOT0 TOBEAEHUS B OKPYIKAIOILIEH CpeAe;
OCYIIECTBIATh MOUCK HH(OpManUu (PU3NIECKOTO COJEpKaHUs B
WHTepHeTe, Ha OCHOBE HMMEIOUIMXCS 3HAHUU M IYTEM CpaBHEHUS
JIOTIOJIHUTENbHBIX MCTOYHHKOB BBIAEIATH HHGOpPMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBOM UM MOKET OBITh HEJOCTOBEPHOM;
UCIIOJI30BaTh MPU  BBINOJHEHUM YYEOHBIX 3aJaHUl  HAay4YHO-
NOMYJISIPHYIO JIUTEPATypy (PU3UYECKOTO COIAEpKAHMS, CIPABOYHbBIE
MaTepuaibl, pecypcbl cetu  MHTepHer, BiaaeTb NpUEMaMU
KOHCIIEKTHPOBaHUs TEKCTa, MpeoOpa3oBaHUsl MHPOPMALHUHA U3 OJHON
3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE M KPATKUE YCTHBIE COOOIEHUS,
0000mas wHpOpMAIMI0O W3 HECKOJBKUX HCTOYHUKOB (DHU3UIECKOTO
COJIEp)KaHMsS, B TOM 4YHCIE MNyOIMYHO MHPEICTABIATh pPE3YJIbTAThI
IPOEKTHOW WM HUCCIIENOBAaTEIbCKOM JESATENbHOCTH, MPU 3TOM
rPaMOTHO MCIIOJIb30BATh M3YYEHHBIM MOHSATUWHBIA amnmapar Kypca
($u3MKH, COMPOBOXKIATH BHICTYIIJICHHE MTPE3ECHTAIINEH;

OpU BBINOJHEHUH YYEOHBIX NMPOEKTOB W HMCCIEAOBAHUN (DU3MUECKUX
IPOLIECCOB pacHpelensTh O00A3aHHOCTH B IPYIIE B COOTBETCTBUU C
NOCTABJICHHBIMHU 33J]a4aMH, CJIIEIUTH 3 BBIIIOJIHEHHEM IUIAHA JIEUCTBUI
U KOPPEKTUPOBATh €r0, aJIeKBAaTHO OLIEHWBAaTh COOCTBEHHBIN BKIJIAJ B
JEeSATENbHOCTD IpyIIIbI, BBICTPANBATh KOMMYHUKAaTHBHOE
B3aMMOJCICTBHE, IPOSBIISAS TOTOBHOCTh pa3periarh KOH(IUKTHL.



K koHuy oOyueHuss B 9 KJjacce NpeIMETHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaThb c(POPMHUPOBAHHOCTH Yy 00YHAIOIINUXCS YMEHUM:

UCIIOIb30BaTh TMOHSTHUSA: CHUCTEMa OTCU€Ta, MaTepuajbHas TOYKa,
TpaeKTopus, OTHOCUTENBHOCTh MEXaHUYECKOr0 JBUKECHMUS,
nedopmarus (yrnpyras, miacTU4eckas), TpeHUE, IIEHTPOCTPEMUTEINHHOE
YCKOpPEHUE, HEBECOMOCTh U MEPETPY3KHU, LEHTP TIKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP THKECTU TBEPAOrO Tejla, PaBHOBECHUE,
MEXaHUYEeCKHe KOieOaHus W BOJHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JAJIbHO30PKOCTh, CHEKTPbl  HUCIYCKaHUS U
norjomeHus, anbda, O6era- U raMMa-u3IydeHUS, W30TOMBI, SACpHAs
SHEPreTHKA;

pasnuyath SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEITHOE
JBI)KEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE JABUXKEHUE, CBOOOIHOE
najeHue  Tel, pPABHOMEPHOE  JBUXKEHHE MO  OKPYKHOCTH,
B3aUMOJICUCTBUE TEJl, PEAKTUBHOE [IBIDKEHHUE, KOJeOaTelbHOe
IBIDKEHUE (3aTyXaroliue W BBIHY)KJICHHBIE KOJeOaHus), pPE30HaHC,
BOJJHOBOE  JIBUKEHUE,  OTPAXKEHHE  3ByKa,  MPAMOJMHEHHOE
pacnupocTpaHEHHE, OTpPaKEHHWE M MPEJOMIIEHHE CBETa, IOJHOE
BHYTPEHHEE OTPaXEHUE CBETA, Pa3joKeHHe OeIoro CBeTa B CIEKTP U
CJIO)K€HHE CIEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETA, E€CTECTBEHHAas
PaIMO0aKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIEKTpa H3IyUYEHHUS)
MO0 OINHUCAHUI0O HUX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3MUECKOE SIBIICHUE;

pacmo3HaBaTh TMPOSIBJICHUE W3YYCHHBIX (PU3WYECKUX SBICHUU B
OKpYyXaromeM Mupe (B TOM uucie (U3MYECKUE SBICHUS B MPHUPOJIE:
OPUIUBBL M OTIUBBI, JABWKEHHE [UIaHeT COJHEYHOU CHCTEMBI,
PEAKTUBHOE JBWXKEHHE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHUE, CEHUCMUYECKUE BOJIHBI, I[yHAMH, 3XO,
[[BETA TeJI, ONTUYECKUE SIBJICHUS B MPUPOJE, OMOTOTUUECKOE IEUCTBUE
BUJIUMOTO,  YIABTPA(PHUOIETOBOTO H PEHTTEHOBCKOTO W3ITyYCHHH,
€CTECTBEHHBIM  pPaJMOAKTUBHBIA  (OH,  KOCMHYECKHE  JIyUH,
pPaIMOaKTUBHOE M3JIYyYEHUE MPUPOJAHBIX MHUHEPAJIOB, JCHCTBHE
PaIMOAKTUBHBIX W3JIyYEHU HA OpraHuM3M YeloBeKa), MpU ITOM
NEPEBOMUTh  TNPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3UIECKUX SIBICHHUI;
ONMCHIBATh W3YYCHHBIC CBOWCTBA Tel U (u3MdecKkue SBICHUS,
UCTIONIBb3Ysl (pr3MYecKue BETWYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTh
TeJa P HEPAaBHOMEPHOM JIBHXKEHUU, YCKOPEHUE, TIEPEMEILICHHE, MY Th,
YIJIOBasl CKOPOCTh, CHJIa TPEHHWs, CUjia YHPYroCTH, CUJIA TKECTH,
YCKOpPEHHUE CBOOOJHOrO MAaJEHHUS, BEC TeJla, UMITYJbC TEJa, UMIYJIbC
CWJIbl, MEXaHMUYeCKas padoTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPrus
T€Ja, MOJHSITOr0 HaJ MOBEPXHOCTHIO 3€MJIU, MOTEHIUAIbHAS YHEPTHUs
CKaTOM NPY>KUHBI, KUHETUYECKash HSHEPrus, IOJIHAs MeXaHW4yecKas
SHEPrusi, MEePUOJl M YacToTa KojeOaHWM, HJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb MPEIOMIICHUS
Cpellbl), TP OMUCAHWW TPABWILHO TPAKTOBATh (PU3UYECKUN CMBICT
UCIIOJIb3YEMbIX BEIMYMH, OOO3HAUYCHHUS W EIUHUII (PU3HUECKHUX
BEJTUYHMH, HAXOAWTH (OPMYJIBI, CBS3BIBAIONINE TAHHYIO (DU3UIECKYIO
BEIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TpadUKH HW3YUEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKkTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SBJICHUS U IPOLIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHMSI SHEPTHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
OPUHLKI CYNEPIO3UIIUU CUJI, TMPUHIUI OTHOCUTENbHOCTH [ ammies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUsI UMITYJIbCA, 3AKOHBI OTPAKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHbl COXPAHEHWs 3apsiIOBOIO M MacCOBOTO
yhceNl TMpU SAJEpPHBIX peakuusAx, IOpU 3TOM JaBaTh CIOBECHYIO
GopMyIUpPOBKY 3aKOHa M  3alHCBhIBaTh €ro  MaTeMaTHYecKoe
BBIPAKEHUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCT€  CHUTyalUud  NPAaKTUKOOPUEHTHPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—
3 JIOrMYecCKMX IIaroB € OHNOpOoM Ha 2-3 W3YYEHHBIX CBOWCTBA
busnyeckux ABIECHUMN, PUINIECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;
pemarb pacy€THble 3aaaud (OmMparolldecs Ha CHCTeMYy U3 23
ypaBHEHUH), HCIONb3ysl 3aKOHBI U  (OPMYJbl, CBA3BIBAIOIINE
¢usznyeckue BEIMYMHBI: HA OCHOBE aHajW3a YCIOBUS 3aladyd
3alCBIBATh  KPAaTKOE yCIIOBHE, BBIABIATH HEAOCTAIOIINAE WU
U30BITOYHBIE JaHHbIE, BHIOUPATh 3aKOHBI U (HOPMYIbI, HEOOXOIMMbBIE
JUISL pELICHMs, MPOBOJIUTH PACUETHI WU OLICHMBATh PEATUCTUYHOCTH
MOJy4YE€HHOTO 3HaUeHUs! (PU3NYECKON BETUUHHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEMIMTh MpPU IMOMOIIU
(bu3nYecKuX METOAOB, UCIOJB3Ysl OMHCAHUE MCCIEIOBAaHUS, BBIICIATH
IPOBEPSAEMOE MPEAINOJIOKEHUE, OLICHUBATh IPABHIBHOCTh MOPSAKA
NPOBEICHUS HCCIENOBaHUSA, JENaTh BbIBOAbL, HWHTEPIPETUPOBATH
pe3yIbTaThl HAOIOIEHUH U OIIBITOB,;

OPOBOAUTH OMBITHI IO HAOMIOJEHUIO (PU3UUECKUX SIBICHUNW WU
¢u3nyecKkux CBOWCTB Tel (M3yueHue BTOporo 3akoHa HeioToHa, 3akoHa
COXpaHEHUsl SHEPTUH, 3aBUCUMOCTb MEeproa KoJeOaHUl MpYy>KUHHOTO
MasiTHHKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MaJIbIX KOJ€OaHUM, MNPSMOJIMHEWHOE pacCIpOCTpaHEHUE
CBETa, pa3joXeHHe OelIoro cBeTa B CIEKTP, H3YYEHHE CBOICTB
M300paKEHU B IJIOCKOM 3€pKalie U CBOMCTB M300pakeHUs MTpeaAMeETa B
coOuparomieit JuH3e, HabMI0JeHIE CIUIOIIHBIX U IMHEHYAThIX CIIEKTPOB
U3JITYYEHHS): CaMOCTOSITENIBHO COOMpAaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa 00OpyJ0BaHMs, OMHUCHIBATH XOJ OIBITA U €ro pe3yJbTaThl,
(dbopMyIUpOBaTh BHIBOIBI,

OPOBOJUTh MNpPH HEOOXOAMMOCTH CEPHUI0 TMPSMBIX H3MEPEHHI,
OIpenessisi CpelHee 3HAuYeHHE H3MepseMOoil BenuduHbl ((POKyCcHOe
paccTosiHHEe COOMparoIieii JUH3BI), OOOCHOBBIBATH BBHIOOP cIIOCO0a
U3MepeHus (M3MEPUTETBLHOTO IpHOO0pa);

IPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
MCIIOJIB30BAHUEM HPSMBIX H3MEPCHUH (3aBHCHMOCTH IIyTH OT BPEMCHU
IpU PaBHOYCKOPEHHOM JBM)XKEHHM 0€3 HayaJbHON CKOPOCTH, MEpHOJIa
KOJI€OaHUII MaTEMaTUYECKOrO0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIjla OTPaKEHHUs CBETAa OT yIJa MaJeHUs W yria MpeIoMJIEHUs OT yria
NaJeHus1): IUIAaHUPOBATH MCCIIEJOBAHUE, CAMOCTOSTEIBHO COOHMpaTh
YCTaHOBKY, (UKCHpPOBAaTh pe3yJbTaThl MOJYyUYEHHOM 3aBUCHUMOCTHU
(bu3HYEeCKNX BEIMYUH B BUJE TAOIUIl U TPpaUKOB, J€IaTh BBIBOABI 110
pe3ysibTaTaM MCCIIEIOBAaHUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpEeHHs (U3NYECKUX BEIMYUH (CpemHsis
CKOPOCTh W YCKOPEHHE Tejla IpPU PAaBHOYCKOPEHHOM JBUKEHUH,



YCKOpPEHHUE CBOOOHOTO MaJeHUs, KECTKOCTh MPYKHUHBI, KO3)PHUIIHEHT
TPEHUS CKOJBKEHMS, MEXaHH4ecKass padoTa W MOIIHOCTb, YaCTOTa U
NEPUOJ KOJEOAHUI MaTEMaTUYECKOIO0 W MPYKHMHHOIO MAasiTHUKOB,
ONTHYECKasi Cuia coOuparomeld JWH3bI, pPaTUOAKTUBHBEIN  (HOH):
IUTAHUPOBATh U3MEPEHNUs, COOMPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBINIOJIHATh ~ WU3MEPEHMs], CHeAys MpEUIOKEHHONM  HMHCTPYKLHH,
BBIUMCIIATh 3HAYEHUE BEJIUYMHBI M aHAIU3UPOBATH IOJyYECHHBIE
PE3yABTAThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHU;

coOnogaTe IpaBWia TEXHUKM O€30macHOCTH Ipu  padbore ¢
71a60paTOPHBIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKH HM3YYEHHBIX (U3UYECKUX MOJENIECH:
MaTepHalibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOUEUHBIA HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IJIAHETapHas MOJEJIb aTOMa, HYKJIOHHAas
MOJI€JIb AaTOMHOTIO SI/1pa;

XapaKTEepHU30BaTh MPUHUUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa UX ONUCaHUsA (B TOM YHCIIE:
CIOUJAOMETpP, AATYUKHU IOJIOKEHUS, PACCTOSHMS M YCKOPEHMS, pakera,
9XOJIOT, OYKH, NepuckKom, ¢oroanmnapar, ONTUYECKHE CBETOBOJHI,
CHEKTPOCKOM, JO3UMETpP, Kamepa BuiabcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBAaX (U3NYECKUX SBJICHUH U HEOOXOAMMbIE (UINUECKUE
3aKOHOMEPHOCTH;

UCIIOJI30BaTh  CXEMbl M  CXEMAaTHYHbIE PHUCYHKHM  HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTETBHBIX npudOopoB U
TEXHOJOTUYECKUX MPOLECCOB MPH PEUIEHUU Y4EeOHO-NPAKTHUYECKHUX
3a7a4, ONTUYECKHE CXEMBbI Ui TIOCTPOEHUSI M300paKEHUH B IUIOCKOM
3epKajie ¥ COOMparoIIeH JIMH3E,

OPUBOAUTH MpUMEpbl (HaXoAuTh HWHGOPMALMIO O MIpHUMEpax)
NPAaKTHYECKOTO HCIOJIb30BaHUA (U3UYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HH IS 00ecTieueHns: O€30IaCHOCTH TIPU 0OpaIlleHu! ¢ MpUOopaMu
U TeXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 30POBbs U COOIOICHUS
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPYIKAIOILIEH Cpeae;
OCYIIECTBIATh MOUCK HH(OpManuu (PU3NIECKOTO COJEpKaHUs B
WUHTepHeTe, CcaMOCTOATENbHO (QOpMYyJIHpYysl TOMCKOBBIM  3aIpoc,
HaXOOUTh  NYTH  ONPEAEIEHUS  JIOCTOBEPHOCTH  IOJYyYEHHOMU
uH(pOpMalMM Ha OCHOBE MMEIOUIMXCS 3HAHUM W JONOJHUTEIbHBIX
MCTOYHUKOB;

UCIIOJI30BaTh MPU  BBINOJHEHWM YYEOHBIX 3aJaHUl  HAay4YHO-
NOMYJISIPHYIO JIUTEPATypy (PU3UUECKOTO COIAEpKAHMS, CIPABOYHbBIE
MaTepuaibl, pecypcbl cetn  MHTepHer, BuaaeTb NpUEMaMU
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHUsl MHPOPMALUHA U3 OJHON
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIICHNUS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHUKOB (PHU3UYECKOTO COJEp:KaHus,
yOJIMYHO MPEICTABIIATh pEe3yNbTaThI IPOEKTHOU WIH
UCCJIEI0BATENbCKON AESATENBHOCTH, TP 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3YyYCHHBI TOHATUWHBIA ammapaT H3ydaeMoro paszzaena (U3NKH U
COMPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIUCH C y4E€TOM OCOOCHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacoB
Ne HanmenoBanue pa3jienoB JIeKTPOHHBIE (HH(POBHIE)
KoHTpoibHbIe IIpakTH4eckue
/Il | ¥ TeM NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pa3nes 1. ®usnka u eé poJib B NO3HAHUH OKPYKAIOIIEro MUpa

1.1 dusuka - Hayka 0 IIPUPOJE 2 bubmorexa HOK
’ Y pHpoa https://m.edsoo.ru/7f416194
Bbu6morexa [JOK
1.2 D
HBHHCCIUE BEJMHAMHDL 2 1 https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUHBI 5 i bubnuorexa [IOK
' METOJ II03HAHUI https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3znea 2. [lepBoHayajibHbIE CBeIeHNsI 0 CTPOEHUM BellecTBA
bu6mmoreka [IOK

2.1 C
TPOCHHE BEMeCTBa I https://m.edsoo.ru/7f416194

JBuxenue u

2.2 B3aUMOJICUCTBUE YaCTHU 2 1 bubmorexa [OK
' A I https://m.edsoo.ru/7f416194
BellecTBa
23 ArperatHble COCTOSIHUSA 5 bubmmoreka [IOK
) BEIECTBA https://m.edsoo.ru/7f416194
Ntoro no pazaeny 5

Pa3nen 3. /IBu:keHHe U B3anMOJeiicTBHE TeJl



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

bubmanoreka [IOK

3.1 M
CXQHHHICCKOE ABIDKEHHC 3 https://m.edsoo.ru/7f416194
10 Wnepuust, macca, 4 bubnuorexa [IOK
’ IJIOTHOCTH https://m.edsoo.ru/7f416194
bubmnoreka [IOK
3.3 C .B
. BHIABL cit 14 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pa3zpnen 4. /laBieHue TBEPABIX TeJl, dKHIAKOCTEH U ra30B

JaBnenue. Ilepenaua

41 JABJIEHUS TBEPABIMU 3 bu6mmoreka [IOK
' TEIaMH, >KUIKOCTIMHU U https://m.edsoo.ru/7f416194
rasaMu
bu6mmoreka [IOK
4.2
Jlapnerue xukoctn > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A
3 T™OC(EpHOC aBieHue 6 https://m.edsoo.ru/7f416194
JleficTBHE )KMAKOCTH U ra3a
4.4 Ha IOTPYKEHHOE B HUX 7 bubomiorexa IJOK
' py https://m.edsoo.ru/7f416194
TEJI0
Hroro no pasgeny 21

Pa3nes 5. PaGoTa 1 MOIIHOCTD. JHeprus

Bbu6morexa [JOK
A P
> ab0Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXaHU3MBbI 5 bubmiorexa HOK

https://m.edsoo.ru/7f416194
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bubmanoreka [IOK
. M
33 CXAHHACCKAs SHEPTiA 4 ! I https://m.edsoo.1u/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB 110 [TPOT'PAMME
8 KNIACC
HaumeHoBaHue KosmnuecTBo yacos
Ne DJIeKTpPOHHbIe (HM(pPOBHIE)
pa3ze/ioB U TeM KonTpoabHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE PECYPChI
NnporpaMMsl padoThbI padoThbI
Pa3pnen 1. TenuioBble siBJICHUA
11 CrtpoeHue u CBOMCTBa - bu6mmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bub6moreka [JOK
1.2 T
CTIIOBBIC MPOHECCH 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. DieKkTpu4ecKue H MarHUTHbIE SIBJICHUSI
DneKTpuuecKue 3apsabl.
2.1 3apsKeHHbIE Tela U UX 7 1 Bubmiorexa LIOK
' p N https://m.edsoo.ru/7f4181ce
B3aMMOJICICTBHE
27 ITocTosTHHBIH 20 ) 7 bubmuoreka [JOK
' DIIEKTPUYECKHUM TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbI€ SIBICHUS 6 1 1.5 bubmuoreka [JOK



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

24 DneKTpoMarHuTHas 4 bu6mmoreka [JOK
' VHYy KIS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 14.5
YACOB I10 ITPOT'PAMME ’
9 KJIACC
HauMmeHnoBaHue KoaunuecTBO YacoB
Ne JuekTpoHHbIe (LU pPOBbIE)
pa3/ie/ioB U TeM Konrpoubnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTesbHbIE PecypChl
NPOrpamMMbI padoThI padoThI
Paznen 1. Mexannuyeckue siBJ1eHUSA
MexaHn4eckoe
1.1 BIDKCHHE U CITOCOOBI 10 1 bubmmorexa LIOK
' A https://m.edsoo.ru/7f41a4a6
€ro OINnucaHus
N bu6mmoreka [JOK
1.2 BaanmorercTame e 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3AKOHBI COXPAHEHMS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. MexannuyecKue KoJ1e0aHUs U BOJTHBI
21 MexaHndecKkue . 3 bub6morexa [JOK

KoJIeOaHus

https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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27 MexaHH4eCKHE BOJIHEI. g bu6mmoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3zgea 3. DjieKTPOMATrHUTHOE 1OJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI

DNeKTpOMarHuTHOE
31 oJie U 6 bub6mmorexa [JOK
' DIIEKTPOMATHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUS
3aKOHBI bu6mmoreka [{JOK
4.1 6
pacIpOCTpaHEHUS CBETA https://m.edsoo.ru/7f41a4a6
47 JIMH3BI B onITHYECKHE 6 bubmuoreka [JOK
' IpUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6enoro 3 bu6mmoreka [JOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbIe IBJICHUSA
Hcnyckanue u
5.1 MOTJIONIEHHUE CBETA 4 bubmorexa LIOK
) = https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 6 bu6moreka [JOK
' aapa https://m.edsoo.ru/7f41a4a6
53 SnepHble peakuu 7 bu6mmoreka [JOK
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Hroro no pazgeny

17

Pa3nes 6. [loBTopuTebHO-0000111a10 1M MOXYJIb

[ToBTOpEHME N
6.1 000011eHHE 9 ) but6mmoreka [IOK
' COJZIEpKAaHUs Kypca https://m.edsoo.ru/7f41a4a6
busuku 3a 7-9 kmace
Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102 3 7
YACOB I10 [TPOT'PAMME
IMOYPOYHOE IINTAHUPOBAHUE
7 KJIACC
Ne KoanuectBo yacos
JJIeKTPOHHBbIE
Hara ungposbie
n Tema ypoka KounTtposbnbie IIpakTu4yeckue
Bcero U3y4eHHs o0pa3oBaTe/bHbIE
/ padoThI padoThI
I pecypchl
®dusnka — Hayka o
1 npupoze. SIBieHus 1
TIPUPOIBI
2 DU3NYECKUE SBIICHUS 1

dusnyeckue BEIUIHUHBI U



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

WX U3MEpeHne

Ypok-uccienoBanue
"N3mepenue teMnepaTypsl
IIPY TIOMOIIH JKUAKOCTHOTO
TEPMOMETPA U AATUUKA
TeMIeparypbl”

MeTopbl Hay4YHOTO
no3Hanus. Onucanue
(bu3nUecKuX SBICHUH C
IIOMOILBIO MOJEIIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccienoBanue
"[IpoBepka rUMnoOTE3bI:
JAJIBHOCTD I1OJIETA IIApHUKA,
ITyILIEHHOTO
TOPU30HTAJIBHO, TEM
OoIbIlle, YeM OOJIBIIIE
BBbICOTA ITycKa"

CTpoeHHe BCIICCTBA.
OHBITLI, JOKa3bIBAIOIIHEC
AUCKPETHOC CTPOCHUC
BCIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

ZIBI/I)KCHI/IC qaCTuIlj
BCIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue
«OTBbITHI IO HAOJIIOIEHUIO
TEIJIOBOTO PACUINPEHUS
ra3oB»



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

ArperaTHble COCTOSHUSA

10
BEIIECTBA
OcoOeHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI.

1 O06o0061eHne 1o pa3aeny bu6mmoreka [JOK
«ITepBoHauanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU
BEILIECTBAY
MexaHnueckoe JBUKEHUE.

12 PaBHOMEpHOE U bubmorexa TIOK

P https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBHIKEHHE

13 CxopocTtb. Enununibst bu6nuoreka [JOK
CKOpOCTHU https://m.edsoo.ru/ff0a079¢

14 Pacuer nytu u Bpemenu bubnuorexa [JOK
JBUWKECHUSA https://m.edsoo.ru/ff0a0ae4

15 Wuepuus. Macca — mepa bub6nuoreka LIOK
WHEPTHOCTH TeEJl https://m.edsoo.ru/ff0a0c10
[IimoTHOCTH BemiecTBa.

16 | Pacder maccel u 00beMa bubmoreia HOK

https://m.edsoo.ru/ff0a0fee
TeJa 1o ero MIOTHOCTH
JlaGopatopHas pabota

17 «OnpeneneHue MIOTHOCTH
TBEPAOTO TENA»

18 Pemenue 3agau o teme bubmuotexa [JOK
"[TnoTHOCTH BemiecTna" https://m.edsoo.ru/ff0al23¢c

19 | Cuna kak xapakTepucTuKa



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a079c

B3auMojieficTus Teir. Cuiia
ynpyroctu. 3akoH ['yka

JlaGopatopHas pabota
«M3ydyenue 3aBUCUMOCTH

20 | pacTsKeHus
(medopmanun) mpy>KUHBI
OT MPHUJIOKEHHOW CHIIBD»

71 [[“IBneHME TATOTEHUSI.

Cuna TshKecTH
CBsi3b MEXly CHIION

” TSKECTH U MacCoOH Tena. bubnuorexa [JOK
Bec Tena. Pemenue 3amau https://m.edsoo.ru/ff0al778
no Teme "Cuia Tsoxect"”

Cuia TsKeCTH Ha IpyTHUX
23 miaHetax. Pusnueckue bubmmorexa TIOK
’ https://m.edsoo.ru/ff0al502
XapaKTePUCTUKH TUIAHET

24 W3mepenue cui. bubmuorexa LIOK
HunamomeTtp https://m.edsoo.ru/ff0al8cc

bubmnoreka LIOK

25 Bec tema. HeBecoMocTh

https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHII,

26 HaIpaBJIEHHBIX IO OJTHOM bu6moreka [JOK
MPSMOM. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYOIIAS CUIT

27 Pemenue 3amad mo Teme

"PaBHoneiicTByromIas cui"



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc

28

Cuna TpeHus u e€ BUJIbIL.
Tpenue B pupone u
TEXHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopnas pabota
«3yueHne 3aBUCUMOCTH
CUJIBI TPEHUS CKOJIBKECHHUS
OT CHWJIBI IaBJICHUS U
Xapakrepa
COTIPUKACAIOLIUXCS
ITOBEPXHOCTEN»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3anau Ha
OnpeAcIIcHue
PaBHOJCHCTBYIOLIEN CHJIIBI

31

Pemenue 3anau no remam:
«Bec Tenay,
«['padpuueckoe
MU300paxeHue CUim,
«Cunby,
«PaBHOIEUCTBYIOIIAS CHAID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas padota mo
TeMaM: «MexaHndecKkoe
IBUXKEeHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'padpuueckoe
M300paxeHHe CUD»,
«Cumpny

33

JaBnenue. Crioco0bl

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c

YMCHBIICHUA U
YBCIIMUCHUA OaBJICHUA

https://m.edsoo.ru/ff0a20a6

JlaBneHue rasza.

34 3aBHUCUMOCTD JIaBJICHUS bubmuorexa [JOK
rasa oT oopéma, https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[lepenaua naBnexHus
35 TBEPIABIMU TEIIAMH, bu6nuorexa [IOK
JKUJKOCTSIMH U Ta3aMU. https://m.edsoo.ru/ff0a25b0
3akon [Tackans
JlaBieHne B JKHAKOCTH U
36 rase, BEI3BAaHHOC bubmiorexa HOK
L https://m.edsoo.ru/ff0a2718
JIEHCTBHEM CUJIBI TSIKECTH
Pemenue 3amad mo teme
37 «JlaBlIeHrE B KUJIKOCTH B bu6morexa TIOK
A https://m.edsoo.ru/ff0a2826
rase. 3axoH ITackamsy
bu6mmoreka [IOK
38 Coo0
OODIIAIOTIEC COCY B https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmiorexa HOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopuiHeBoi
JKUIKOCTHBIM Hacoc
AtMocdepa 3emin u
41 S —— bu6mmoreka [IOK
p https://m.edsoo.ru/ff0a2b5a
CYIIECTBOBAHUS
42 | Bec Bo3myXa. bubmmorexa ITOK



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2b5a

ATMoOc]epHOe 1aBIeHHE

https://m.edsoo.ru/ff0a2b5a

N3mepenue atmochepHOro

43 naByieHus. OMbIT bubmorexa [OK
Toppuemt https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh

44 aTMOC(EepHOTO AaBICHUS bubnuorexa LIOK
OT BBICOTHI HaJ, YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
Bbapomerp-anepous.

45 ATMochepHOe TaBIICHHE bubmorexa [TOK
Ha pASTHEHEIX BHICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemrenue 3amad mo teme "

ATtMocdepHoe naBienue"
JlelicTBuE ®KUIKOCTH U ra3a

47 | Ha NOrpyXE€HHOE B HUX buommorexa LIOK
Ten0. ApXHMEIoBa Cia https://m.edsoo.ru/ff0a3276
Jlaboparopuas padota
«Onpenenenue

43 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK
JEWCTBYIOILIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B
KHUIKOCTH
Jlaboparopuas padoTa mo
teme «HccnenoBanue Bubmorexa LIOK

49 | 3aBHCHMOCTH Beca Teja B

BOJIE OT 00BEMa
MOTPY>KEHHOM B KUJIKOCTh

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a2b5a

qacCcTH TCJ1a»

50

IlnaBanue Ten

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas padota
"KoHcTpyupoBanue
apeoMeTpa Win
KOHCTPYHUPOBAHHE JIOAKH U
OIpeJIeIIeHNE €€
rpy30n0ab6EMHOCTH"

52

Pemenue 3amau no remam:
«ITnaBanue cynos.
Bo3znyxormiaBanuey,
«JlaBneHue TBEpABIX TE,
JKUIKOCTEN U ra3oBy

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Konrpomnsnas padora mo
Teme «/laBiaeHne TBEpAbIX
TeJ, JKUJIKOCTEH 1 Ta30B»

54

Mexannyeckasi pabora

bu6moreka [JOK
https://m.edsoo.ru/ff0a3{82

55

MorHocTs. EquHunbt
MOIITHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3{82

56

Ypok-uccnenoBanue
"PacuyéT MOIIHOCTH,
pa3BUBAaEMOU IIPU MOABEME
o JecTHuie"

57

[IpocTeie MEXaHU3MBI.



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96

Prruar. PaBHOBecue cuil Ha
ppruare

58

Pbruaru B TeXHHKE, OBITY U
npupoje. JlabopaTopHas
pabora «MccnenoBanue
YCIIOBU paBHOBECHS
pbIdyara

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4d78e

59

Pemrenue 3anad o reme
«Y cI10BUs PaBHOBECHS
phlyara»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunment nonesnoro
JEeUCTBUS MEXaHHU3MA.
JlaGopatopHas pabota
«M3mepenne KI1/]
HAKJIOHHOH TJIOCKOCTH»

0.5

61

Pemenue 3ama4 mmo reme
"Pabora, momuocTh, KIT/]

n

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHudeckasi SHEPTHUsl.
Kunernueckas u
MOTEHIIMAJIbHAs SHEPT U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI
MEXaHUYECKON YJHEPTUU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110
TEeMe
"DKcneprMeHTalbHOE
OIpelIeIICHUE N3MECHEHUS
KMHETUYECKOU U



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e

IIOTEHIMATIbHOW SHEPIUU
IIPYU CKaThIBAaHUU TeJIa IO
HAKJIOHHOM MJI0CKOCTH"

65

Konrpomnbnas padora mo
teme «Paborta u
MOIIHOCTb. DHEPTUA»

66

PesepBHblit ypok. Pabora c
TEKCTaMH 110 TEME
"MexaHuyeckoe
JBUKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6d

67

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TEME
"JlaBneHue TBEPABIX TEIL,
JKUJIKOCTEH U ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBubIii ypok. PaGora ¢
TEKCTaMU TI0 TeME
"Pabora. MOLIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KalTUWJIIAPHOCTD.

Ne KosanuyectBo yacos
DJIeKTPOHHbIE
Jara uudgposbie
m | Tema ypoka KoHTposbHbIe IIpakTnyeckue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
/ padoThI padoTsbI
pecypchl
n
OcHOBHbIE TOJIOKEHUS
| MOJIEKYJISIPHO- ) bubnnorexa [JOK
KMHETUYECKON TEOPUH U UX https://m.edsoo.ru/ff0a5256
OIIBITHBIE IOATBEPKICHHSI
) Macca u pazmep aTOMOB U i
MOJIEKY
Mogenu TBEpIOTO,
3 ’KHJIKOTO U Ia3000pa3HOro 1 Bubmiorexa LIOK
UJIKOTO U T HOT
. P https://m.edsoo.ru/ff0a540e
COCTOSIHMI1 BEIlIECTBA
OOBbsicHeHHE CBOMCTB
TBEPZOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM i
BEIIECTBA HA OCHOBE
TIIOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannnueckue n 1 bubmunoreka LIOK
amopQHbIe Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U 1 bu6nmmoreka [IOK

https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

[ToBepxHOCTHOE
HaTAXKCHHUEC

TemnoBoe pacimmpernue u

bubmuoreka [JOK

7
coKaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. Cs3b
g TEeMIIEpaTypbl CO
CKOPOCTBIO TEIIOBOT'O
TNIBHDKEHHS YaCTHUI]
BuyTpennsis aneprusi.
9 Croco0bl U3MEHEHUS bubmmorexa [JOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEHN YHEPrun
10 Bunel Temnonepegaun bubmmorexa [JOK
A peld https://m.edsoo.ru/ff0a6412
Ypok-koH(bepeHus
"IIpakTuueckoe
1 HCII0Ib30BaHUE TEILIOBBIX bubnuorexa [JOK
CBOICTB BEILIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepuasioB B LEJSIX
sHeprocoepexeHus"
12 KonnuecTBO TEIIOTHL. bu6mmoreka [IOK
VY neapHas TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TETIOBOTO
13 Oamanca. TermioooMeH u bubmorexa [IOK
’ https://m.edsoo.ru/ff0a7088
TEIUIOBOE PABHOBECHE
14 JlabopaTopHas pabota bubnuoreka [JOK

"UcciemoBanue SBICHUASA

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26

Ter1oo0MeHa npu
CMELIMBAaHUH XOJIOTHOU U
ropstuei Boab!"

Pacuer konuuecTBa
TEILIOThI, HEOOXOUMOI0

15 JUIS HATPEBAHMS TeNa U
BBIJICJIIEMOTO UM MPU
OXJaXKIECHUN
JIaGoparopHas paboTa
. Bbubnuoreka IIOK
16 "Onpenenenue yaenbHOU 1
OILIOEMKOCTH BelecTsa" https://m.edsoo.ru/ff0a6bb0
DHeprus TOIUIUBA. B 1OK
HOJIHOTEKA
17 VnenpHas TeninoTa
https://m.edsoo.ru/ff0a7b5a
CropaHus
IImaBnenue u
OTBEp/ICBaHUE b 1OK
HOIHNOTEKA
18 KPUCTAJUIMYECKUX TeJl.
v https://m.edsoo.ru/ff0a71d2
nenbHas TEIIoTa
IIABJICHUSA
JlabopaTopHas paboTa Eub 10K
. HOINOoTEKA
19 "OnpenaeneHue yaeiabHOM .
TCILIOT! ILTABICHHS b Aa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanue u bubnnorexa [JOK
KoHAeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpnas
bubanorexa LIOK
21 | Temnora napooOpasoBaHus u

1 KOHACHCAIHN.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a7b5a

3aBUCUMOCTb TEMIIEPATYPBI
KHIICHUS OT aTMOC(EPHOTO
JIaBIICHUS

22

BnaxnocTs Bo3myxa.
JlaboparopHast pabota
"Onpenenenue
OTHOCHUTEIBbHOMW BIIAJKHOCTH
BO3TYyXa"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha
onpeJeseHUe BIaXKHOCTH
BO3/IyXxa

24

[TpuHuns! paboTh!
TEIJIOBBIX JABUraTeNei.
[TapoBas TypOuHa.
JIBUraTens BHYTPEHHETO
CTOpaHHs

25

KIIJI TemmoBoro
neuratens. TermoBbie
JIBUTATEJIM U 3allATA
OKpY’KaroIle cpeibl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c¢c

26

3aKoH COXpPaHCHHA U
IIpeBpaliCHHA DOHCPIUA B
TCINIOBBIX ITpOoHIECCax

27

IToaroroBka x
KOHTPOJIBHOHM paboTe 1o
Teme "TemioBbie SIBICHUA.
M3MeHeHmne arperatHbix

but6mmoreka [JOK
https://m.edsoo.ru/ff0a832



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

COCTOIHUH BemecTsa"

28

Konrponbnas padora no

teme "TemnoBbIe SIBJICHUS.

N3meHeHue arperaTHbIX
COCTOsIHUH BelecTBa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpuzaius ten. /[Ba
poJia IIEKTPUIECKUX
3aps0B

30

Ypoxk-uccienoBanue
"DnexTpuszanus Ten
WHIYKLUEU U IIpU
CONPUKOCHOBEHUH"

31

BzanmogetictBue
3apSUKCHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DNeKTpUYECcKoe moJie.
HanpsixeHHOCTB
AIEKTPUYECKOTO TIOJIS.
[TpuHIIMT Cynepno3uiuu
BJIEKTPUYECKUX TOJIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkrprnuecknx
3apsA70B. DieMEeHTapHbIH
3apsan. CtpoeHune atoma

34

[IpoBoHMKY U
JTUDJICKTPUKU. 3aKOH
COXpaHEHUs

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a86ae

QJICKTPHUYCCKOI'O 3apsAaga

Pemenue 3amau Ha

35 MPUMEHEHHUE CBOMCTB bubmorexa HOK
P https://m.edsoo.ru/ff0a90cc
AIEKTPUUYECKUX 3apsI0B
DNEeKTPUYECKHM TOK,
YCIJIOBHSI €TO
36 CYIIECTBOBAHUS bubmorexa HOK
yi ) https://m.edsoo.ru/ff0a95a4
HcTounuku
3IEKTPUUYECKOTO TOKA
37 JlericTBUS SIIEKTPUYECKOTO but6mmoreka [{OK
TOKa https://m.edsoo0.ru/ff0a96b2
Ypoxk-uccienoBanue
"JleficTBue
38 3JIEKTPUYECKOTO MOJIs Ha 1
MIPOBOJTHUKHU U
TABTIEKTPUKH"
DJIEKTPUYECKUH TOK B
39 MeTaJlIax, KUIKOCTIX U bubmorexa HOK
> A https://m.edsoo.ru/ff0a9838
razax
40 DneKTpuYecKas 1erb 1 e€
COCTaBHBIC YaCTH
Cuna Toka. JJaboparopHast
pabota "M3mepenue u bu6mumorexa [IOK
41 0.5
PETYIIUPOBAHUE CUJIIBI https://m.edsoo.ru/ff0a8bd6
ToKa"
42 | DnexkTpruecKoe 0.5 bubnmnorexa LIOK



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a90cc

HanpsbkeHue. BoiapTmerp.
JlabopaTopHas pabota
"N3mepenue u
peryiupoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a9¢14

43

CornpotuBieHue
MIPOBOJIHUKA. Y I€JIbHOE
COIIPOTHBIICHUE BEILIECTBA

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aa738

44

JIaGoparopHas paboTa
"3aBUCUMOCTB
AJIEKTPHUYECKOTO
COIIPOTHBIICHUS
MIPOBOJIHUKA OT €T0 JJTUHBI,
TUTOIIAH TTOTIEPEYHOTO
cedeHus u marepuana”

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHUJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUTSl y4acTKa LeTH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

JIaGoparopHas paboTa
"UccnenoBanue
3aBHCUMOCTH CUJIBI TOKQ,
UAYIIETO Yepe3 pe3ucTop,
OT CONIPOTHUBIICHHS
PEe3UCTOpa U HANIPSHKEHUS
Ha pe3ucrope”

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBaTenpHOE U
NapaJiyICJIbHOC COCAMHCHUSA



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a

IIPOBOAHHKOB

JlaGoparopHas paboTa
"[IpoBepka npasuiia

43 CJI0’KEHUS HANPSHKEHU I bubnmnoreka [JOK
IIPY TIOCIEAOBATEIBHOM https://m.edsoo.ru/ff0aaas58
COCIMHEHHH JIBYX
pe3ucTopoB"
JIaGoparopHas paboTa
"IIpoBepka npaBuna i
49 cmfm T:Ka 1| pI/I bubmorexa LIOK
p https://m.edsoo.ru/ff0aadle
napauieIbHOM
COEIMHEHUH PE3UCTOPOB"
Pemenue 3anau Ha
IIpUMeHeHue 3akoHa Oma bubnuoreka [IOK
50
JUTSL Pa3iii4HOTO https://m.edsoo.ru/ff0aaf8a
COEIMHEHUSI IPOBOJHUKOB
PaGota u momHOCTH
51 3IEKTPUUYECKOTO TOKA buomorexa [IOK
p ) https://m.edsoo.ru/ff0ab124
3akoH Jxoyns-Jlenna
JlabopaTopHas paboTa
5 "OnpeneneHue paboThl U bubnuoreka [JOK
MOUIHOCTH 3JIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DJIEKTPUYECKUE TENU U
53 norpeduTenu bubmuotexa [JOK

AJIEKTPUYECKON SHEPTUU B
owITy. KopoTkoe

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e

3aMbIKaHUEC

54

[Toaroroska k
KOHTPOJILHOHM paboTe 1o
Teme "DIeKTpuIecKue
3apsibl. 3apsKEHHBIC Tela
U UX B3aUMOJICUCTBUA.
[TocTosanHbBII
3IEKTPUUYECKUN TOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0abd2c¢

55

Konrponbnas padora no
TeMe "DJIeKTpUIYecKue
3aps/ibl. 3apsKEHHBIC Tela
U UX B3aUMOJICUCTBUA.
[TocTosaHHbBII
AIEKTPUUECKUN TOK"

bubmoreka [JOK
https://m.edsoo.ru/ff0abea8

56

ITocTossHHBIE MATHUTEI, HX
B3aUMO/JICIICTBUE

57

Ypoxk-uccienoBaHue
"U3yuenue nomnei
HOCTOSIHHBIX MAarHUTOB"

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTHoE€ TI0JIE.
MarsauTHOE 110J1€ 3eMJIH U
€ro 3HaueHHe I JKU3HH
Ha 3emie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmneiT Opcrena.
MarsuTHoOE I10JIe
AIEKTPUIECKOTO TOKA
MarsnuTtHoe 1moJje KaTyIKu

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

C TOKOM

60

IIpumeneHue
3J€KTPOMArHUTOB B
texHuke. JlaboparopHas
pabota "N3yuenue
JNEUCTBUSI MATHUTHOT'O
TOJIsl Ha TIPOBOIHUK C
TOKOM"

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

OneKTpoABUTATEL
MIOCTOSIHHOTO TOKA.
Hcnons3zoBanue
3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX
1 Ha TPAHCIOPTE.
JlabopaTopHas pabota
"KoncTpyupoBanue u
n3ydeHue paboTsl
aieKTpoaBurarens"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apazes. 3akoH
3JIEKTPOMATrHUTHON
nHaykuud. [Ipasumno Jlenna

63

OnexTporesepaTop.
CriocoOblI mosryueHus
JIIEKTPUYECKOM SHEPIUH.
DNEeKTPOCTaHIUU Ha
BO300HOBIISIEMBIX
HCTOYHUKAX SHEPTrun



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a

IloaroroBka K
64 KOHTpPOJIbHOM paboTe 1o

Teme "DIeKTpUUecKue U
MAarHUTHBIE SBJIeHUS"

Konrponsnas padora mo
65 | Tteme "DnekTpuueckue u
MarHuTHBIC SIBJICHUS"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acb14

PezepsHbliil ypok. Pabora ¢
66 TEKCTAMU 110 TEME
"TemnoBble ABIcHUA"

bubmoreka [JOK
https://m.edsoo.ru/ff0acc5e

PesepBHylit ypok. Pabora ¢
TEKCTaMU TI0 TEME
"[TocTosiHHBII
3IEKTPUYECKUN TOK"

67

but6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

PeseprubIit ypok. Pabora ¢
68 TEKCTAMH 110 TEME
"MaruuTtHble sBiaeHus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KVIACC

N KoanuecTBo yacos DJIeKTPOHHbIE
[
[ara nugposbie
n/ Tema ypoka KonTpoabHbie IIpakTnyeckue
Bcero HU3yYeHus! o0pa3oBaTe/ibHbIE
1| padoTbl padoThI
pecypcsbl
1 MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa
CucremMa otcuera. bubnuotexa [JOK
2 OTHOCHUTENBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBUKEHHUS 4
bubmuoreka [JOK
PaBHOMepHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHEITHOE JIBUJKEHUE a
HepaBnomepHoe
4 MIPSAMOJIMHEVHOE BUYKEHUE. i
Cpenusis 1 MTHOBEHHAs
CKOPOCTH
[IpsimonuHeitHoe bubmuoreka [IOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBWKEHHE. Y CKOpEHHUE 4
CkopocTb IpSIMOIMHEWNHOTO
6 PaBHOYCKOPEHHOTO q
nskeHus. ['papux
CKOPOCTH
7 JlabGopaTopHas paboTa 1 1 bubmuoreka [JOK



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

"OnpeneneHue yCKOpeHus

I'yka

TeJla IIPpU paBHOYCKOPEHHOM https://m.edsoo.ru/ff0adbl
JBVKCHUH 10 HAKJIOHHOM 8
IJIOCKOCTH"
CBo0OOHOE TIAZICHHE TET.
8
OnpiTe! ["anmunes
PaBHOMeEpHOE ABMXKEHUE TTIO
okpyxHocTH. [lepuon n bubnunoreka [IOK
9 4acToTa O0palieHusI. https://m.edsoo.ru/ff0ael7
Jluneiinast v yrioBas 6
CKOPOCTH
10 LentpocTpemurenbHoe
YCKOpEHHUE
bu6nmoreka [IOK
ITepssiii 3akoH HeroTOHA.
11 p https://m.edsoo.ru/ff0aec61
Bexkrop cuiel )
. bub6mmoreka [IOK
Bropoii 3akon HeroToHa.
12 P . https://m.edsoo.ru/ff0ae72
PaBHOpelicTByIOIIASA CHIla .
Tpetuii 3akoH HeroToHa bubmorexa LOK
13 P ' https://m.edsoo.ru/ff0ae98
Cyniepnio3unus cui )
Pemenue 3anau Ha bu6nuoreka [JOK
14 IIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Herotona &
15 Cuna ynpyroctu. 3aKoH bubnmnoreka [JOK

https://m.edsoo.ru/ff0aeca



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a

(NS

Pemmenue 3agay mo teme

16
«Cwuita ynpyroctu»
JIaboparopHas pabora bubnmnorexa [JOK
17 «OrnpeneneHune KecTKOCTH https://m.edsoo.ru/ff0ace2
HPYKUHBD 8
bu6nuoreka [JOK
18 Cuna tpeHus https://m.edsoo.ru/ff0af73
8
19 Pemrenue 3amay mo reme bu6mmoreka [IOK
«Cwuia TpeHHs» https://m.edsoo.ru/ff0afa26
JIaboparopHast pabota
20 "Onpenenenue bubmmoreka [JOK
KO3 uUIMeHTa TPEHUS https://m.edsoo.ru/ff0af8be
CKOJIbXKEHUS"
Pewenue 3amad mo reme
21 "3aKOHBI HBIIIOTOHa Cuia bubmmorexa [IOK
) . https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuia TpeHus
Cuna TSHKeCTH M 3aKOH
BCEMHUPHOTO TATOTEHUS bubmmorexa HOK
22 P ) https://m.edsoo.ru/ff0af04
YckopeHnue cBOOOHOTO 4
najgeHus -
Ypok-koH(pepeHIHs
23 "JIBM>KEHHE TEJ BOKPYT

rPaBUTAIMOHHOTO LICHTPA
(ConHeuHast cuctema).



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be

TamakTuxn"

Pemmenue 3agay mo teme

24 "Cuiia TSKECTH U 3aKOH bubnmorexa [IOK
| https://m.edsoo.ru/ff0af5{8
BCEMHUPHOIO TATOTCHUS
[lepBas kocmuueckas
25 ckopocTh. HeBecomocTh u bubnmorexa [IOK
p ) https://m.edsoo.ru/ff0af33c
neperpy3Ku
PaBHOBeCcue MatepuaibHOI
TOYKHU. AOCOTIOTHO TBEPIOL
26 tesno. PaBHOBecHue TBEPAOTO bubnnorexa LIOK
' - Wp https://m.edsoo.ru/ff0afe36
TeNa ¢ 3aKperI€HHON OChIO
BpaIICHUS
7 MowmeHnT cuibl. LlenTp
TSIKECTH
Pemenue 3anau mo reme bu6nuoreka [JOK
28 "MomeHT cuibl. LlenTp https://m.edsoo.ru/ff0b02b
TsHKeCTH" 4
IToaroroBka Kk KOHTPOJIBHOMN
bubmuoreka [JOK
paborte 1o Teme
29 " https://m.edsoo.ru/ff0b040
Mexannueckoe OBIKEHHUE. ]
Bsaumoneiictsue Ten" -
Konrponsnas padora no
" bu6mmoreka [IOK
TeMe ""MexaHndecKkoe
30 . https://m.edsoo.ru/ff0b06e
nBIKeHue. B3zanMmonencraue .
ten" -
31 Wmmyinsc tena. Umimyisc bubnunoreka LIOK



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0af33c

CWJIBbL. 3aKOH COXpaHEHUS
UMITyJIbCca. YTIPYroe u
HEyIpyroe B3anMOJECHCTBHE

https://m.edsoo.ru/ff0b07f
a

Pemmenue 3agay mo teme

bu6nmoreka [JOK

32 "3aKoH coXpaHeHUs https://m.edsoo.ru/ff0b096
uMITysbca' c
VYpoxk-koHpepeHus
33 "PeakTuBHOE ABUXKEHUE B
IIPUPOJIE U TEXHUKE"
bubmuoreka [JOK
Mexanunueckasi paboTa u
34 https://m.edsoo.ru/ff0b0a8
MOIIHOCTh 4
bu6mmoreka [IOK
PaGora cuibl TsKECTH, CUITBI
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTH U CUJIBI TPEHUS g
JIaGopatopHas paboTa
«Omnpenenenne pabOThI CUITBI
36 TPEHUS [IPU PABHOMEPHOM
JBUKCHHUH TeJIa IO
TOPHU30HTAJIBHOU
MTOBEPXHOCTI
17 CBsi3b 2HEPTUH U PAOOTHI.
[ToTenuuanbHas SHEPTUS
Kunernueckas sneprus. bubmuorexa [JOK
38 TeopeMa 0 KHHETHYECKOU https://m.edsoo.ru/ff0b0c3
SHEPIUU 2
39 3aKOH COXpaHEHHS SHEPTUH



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa

B MCXAaHHUKC

JIaboparopHas pabora bubnnorexa [JOK
40 «M3ydyenue 3akoHa https://m.edsoo.ru/ff0b12f
COXPaHEHUS YHEPTHUID) e
bu6nuoreka [JOK
KonebarenbHoe nBukeHue u
41 https://m.edsoo.ru/ff0b185
€r0 XapaKTEePUCTUKH g
3aryxaromue KoneOaHusl. bu6mmorexa [IOK
42 BoinyxneHHble KoseOaHus. https://m.edsoo.ru/ff0b20f
Pesonanc 0
43 MaremaTuyeckui u
MIPYXUHHBIA MasSTHUKA
Ypoxk-uccienoBanue
but6mmoreka [JOK
«3aBUCUMOCTb Mepuoaa
44 . https://m.edsoo.ru/ff0b197
Kose0aHui OT KECTKOCTH .
IIPY’KUHBI U MAcChl Ipy3a» -
45 [IpeBpaiieHne SHEPruu Npu
MEXaHHUYECKUX KOJICOAHUSIX
JlabGopaTopHas paboTa
bu6mmorexa [IOK
«OrmpeneneHue 4acToThl U
46 . https://m.edsoo.ru/ff0blae
nepuoza koaebaHui .
MPYXKUHHOTO MasiTHUKa -
JlaGoparopHas padorta
«1 oze KI:I HGBI:BI/ICI/IMOCTI/I bubnnorexa LIOK
47 POBEP https://m.edsoo.ru/ff0b197

nepuoja kojaebanuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT

a



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe

Macchl Ipy3a»

48

MexaHH4YeCKHe BOJIHEI.
CBoiicTBa MEXaHHYECKHX
BOJH. [IpononbHbIE 1
MIOIIEPEYHBIE BOJIHBI

but6mmoreka [{OK
https://m.edsoo.ru/ff0b21f
e

49

VYpoxk-koHpepeHus
"MexaHHYECKHE BOJIHEI B
TBEPIOM TeEJIE.
CelicMuyecKkue BOIHBI"

50

3Byk. Pacnpoctpanenue u
OTpa)keHHeE 3ByKa

51

Ypoxk-uccienoBanue
"HaOroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YaCTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKyCTUYECKHAN
pe30oHaHC

53

VYpox-koHpepeHus
"V bTpa3Byk U HH(Ppa3BYK B
MIPUPOJIE U TEXHUKE"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b23¢
a

54

IToaroroBka K KOHTPOJIBHON
pabote mo Teme "3aKOHbI
coxpaHeHusl. MexaHu4ecKkue
Kos1e0aHus U BOJHBI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b25f
0

55

KonrponbHas padora no
TeMme "3aKOoHbI COXPaHEHUSI.



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

Mexaunueckue KoJieOauus u

BOJIHBI"
Bbu6nuoreka [JOK
DNeKTPOMArHUTHOE TIOJIE.
56 https://m.edsoo.ru/ff0b2ab
DNeKTPOMarHUTHBIE BOJTHBI
€
CaoiicTBa
57
AJIEKTPOMArHUTHBIX BOJIH
Ypok-koupepenuus "Hlkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnuorexa [JOK
58 Hcnonb3oBanue https://m.edsoo.ru/ff0b2fe
AJIEKTPOMATrHUTHBIX BOJIH 6
JUIA COTOBOM cBsI3H"
Ypoxk-uccienoBanue
"N3yuyeHue cBONCTB bu6mmorexa [IOK
59 3IIEKTPOMATHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
ITOMOIIHI0 MOOMITHEHOTO c
tenedona"
Pemenue 3anau Ha
60 OTIpe/IeJICHUE YaCTOThI U
JUTHHBI AJIEKTPOMArHUTHOMN
BOJIHBI
DneKkTpoMarHuTHas Ipupoaa bubnuoreka LIOK
61 cBeta. CKOpOCThH CBETA. https://m.edsoo.ru/ff0b31d
BosHoBEIE CBOliCTBA CBETA 0
Hcrounuku cBera. bubmuoreka [JOK
62 [MpsimonuHeitHOE https://m.edso0.ru/ff0b365

pacnpoCTpaHEHHUE CBETA.

8



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe

3armenus ConHua u JIyHsl

63

3aKOH OTpa)KEHUsI CBETA.
3epkana. Pemenue 3a1au Ha
IIPUMEHEHNE 3aKOHA
OTpakKeHUs CBETA

but6mmoreka [{OK
https://m.edsoo.ru/ff0b38c
4

64

[Ipenominenue cBera. 3aKkoH
MIPEJIOMJICHUS CBETa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b3ae
a

65

[TonHoe BHyTpeHHEE
OTpaKEHUE CBETA.
Hcnonw3oBaHue MOJIHOTO
BHYTPEHHETO OTPAXKEHHUS B
OIITHYECKUX CBETOBOJIAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5

(¢

66

JlabopaTopHas pabota
"UccienoBanue
3aBHCHMOCTH yTJIa
MIPEIOMJIICHHUSI CBETOBOTO
Jyda OT yIJIa MMaJIeHus Ha
rpanutie "Bo3mayx-crexno""

67

VYpok-koH(pepeHUs

"M cnoJib30BaHKEe IOJIHOIO
BHYTPEHHETO OTPAXKEHHUS:
CBETOBOJIBI,
OIITHKOBOJIOKOHHAS CBS3b"

68

JInazel. OnTuyeckas cuiia
JIMH3BI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3{2

C



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea

[TocTpoenue n3o0paxeHuil B

bu6mmoreka [IOK

69 https://m.edsoo.ru/ff0b444
JTUH3aX
a
JIaGopatopHas pabota
"Onpenenenne GpokycHOTO bubmmorexa LHOK
70 p y N https://m.edsoo.ru/ff0b420
paccTOSsIHUS U ONTHYECKOU P
CHWJIBI coOMparomeit TMH3b1" -
Ypok-KoHpepeHIus bubmuoteka [JOK
71 "OnTuyeckue JIMH30BbIC https://m.edsoo.ru/ff0c0a7
pubopsr" €
but6mmoreka [{OK
I'ma3 xak ontuyeckas
72 https://m.edsoo.ru/ff0b468
cUCTeMa. 3peHue 4
VYpoxk-koHpepeHus
73 "ledexrsl 3penus. Kax
COXPaHUTh 3peHue"
Paznoxenue 6enoro ceera B
74 cnektp. OneiTel HploTOHA. bubnmnorexa [JOK
CrnoxeHue CreKTpaIbHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus ceera
JIaGopartopHas pabota
"ONBITHI IO PA3IOKEHHUIO
0enoro cBeTa B CIEKTP U bu6muoteka [IOK
75 BOCIPUATHUIO I[BETA https://m.edsoo.ru/ff0c0e2

IIPEMETOB MPH UX
HaAOJII0ICHUH Yepe3
1BETOBbIE (HUIBTPHI"

a



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

YPOK-IIpaKTUKYM
"BoJIHOBBIE CBOIICTBA CBETA:

76
aucrepcusi, MHTeppepeHnus
u qudpakaus”
bu6mmoreka [IOK
OmeiTel Pe3epdopaa u
77 pdopx https://m.edsoo.ru/ff0c12a
TJIaHETapHas MOJIeTh aToMa 2
3 IToctynater bopa. Moxaens
aroma bopa
Hcnyckanue u norjioneHue bubnuorexa [JOK
79 cBeTa aToMOoM. KBaHTBI. https://m.edsoo.ru/ff0c144
JIuHeiyarbie CIEKTPHI c
Ypok-nipakTUKyM bubnmnoreka [JOK
80 "Habmroenue criekTpoB https://m.edsoo.ru/ff0c155
ucmyckanus" 0
bu6mmoreka [{OK
81 PaanoakTuBHOCTE U €€ BUABI https://m.edsoo.ru/ff0c167
2
CtpoeHue aTOMHOIO siapa Bubmiorexa LIOK
82 P pa- https://m.edsoo.ru/ff0c18a
Hyxknonnas Mmonens .
bu6mmoreka [IOK
PannoaktuBHBIC
83 https://m.edsoo.ru/ff0clal
npeBparieHus. M3oromsl 4
Pemenue 3agau no teme: bubnuorexa [JOK
84 "PagunoakTuBHbBIC https://m.edsoo.ru/ff0c1b4

npeBpaieHus "

a



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
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[Tepuon monypacnana
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"PannoakTuBHBIC U3TYyUYEHUS

but6mmoreka [{OK
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B MIPUPOJIE, MEIUIMHE, 6
TexHuke" B
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VYpoxk-koH(pepeHus
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HEPEYEHBb (KOAUP®PUKATOP) PACIIPEJAEJIEHHBIX 11O KJIACCAM
MPOBEPSAEMBIX TPEGOBAHUI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30OBATEJIbHOH MPOI'PAMMbI OCHOBHOI'O

OBLIET'O OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUS 110 ®PU3UKE

B ¢enepanbHBIX M pErHOHAIBHBIX MPOLEIYPaX OICHKH KadecTBa 0Opa3oBaHHs
UCIIOJIB3YeTCsl TepeveHb (KOIU(UKATOp) paclpe/ieieHHBIX 10 KJaccaM IPOBEPSEMBIX
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOT'O
o011ero o0pa3oBaHMs U SJIEMEHTOB CO/ICPKAHUS 110 (PU3HKe.

IIpoBepsiemble mpeaMeTHbIE Pe3yJbTAThl OCBOCHUSI OCHOBHOH 00pa30BaTeIbHOM

NPOrpaMmbIl
Kon [IpoBepsiembie peAMETHBIE PE3YIBTAThl OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs
pe3ynbpTara

1.1 WCIOJIb30BaTh U3yUYEHHBIE MOHITHUS

1.2 paznuuath  SABIEHUS 1O OMNHCAHMIO HMX  XapaKTEepHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMUX JaHHOE (PU3UUECKOE SBICHUE

1.3 pacno3HaBaTh MPOSIBIICHUE M3YUYCHHBIX bU3UIECKUX SIBJICHUWA B
OKpYy’KarollleM MHUpe, B TOM yucie (U3NYECKUE SBICHUS B MPUPOIE, IPU ITOM
MEPEeBOIUTh MPAKTUYECKYI0 3aJady B Yy4eOHYI0, BBIICTSATh CYIIECTBEHHBIE
cBOMCTBA (IIPU3HAKK) PU3UUECKUX SIBICHUN

1.4 OMHCHIBAaTh HW3YUYEHHBIC CBOWCTBA TeN W (PU3UUYECKHE SIBICHUS, HCIOJb3YsI
¢dbusnyeckue BEIMYMHBL, TPU OMHCAHUU MPABHIBHO TPAKTOBAaTh (PUIUUECKHIA
CMBICT HUCHOJB3YEMBIX BEIMYMH, WX OOO3HAUYECHHUS U EAMHHIBI (PU3MUECKHUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE TaHHYIO (PH3UUECKYIO BEIUYHHY C
JIPYTUMH BEJTMUYMHAMMU, CTPOUTH TPa(UKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX
BEJINYUH

1.5 XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBICHUS M IMPOIECCHI, MCIIONb3YS
M3yYeHHBIE 3aKOHBI, MPU 3TOM JaBaTh CIIOBECHYIO ()OPMYJIHPOBKY 3aKOHA M
3aMKChIBaTh €70 MATEMaTUUYECKOE BbIPAXKEHUE

1.6 OOBSICHATh (PU3MUYECKHUE SBICHUS, MPOIECCHl M CBOWCTBA TEINI, B TOM YHUCIIE




U B KOHTEKCTE CUTyalluid  MPaKTHUKO-OPUEHTHPOBAHHOTO

XapakTepa: BhISIBIATH IPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH O0bsICHEHHE U3 |
— 2 JIOTUYECKHUX IIIaroB ¢ OMOpor Ha 1—2 M3y4YeHHBIX CBOMCTBA (bU3HUIECKUX
SIBIICHUH, bu3MYeCKUX  3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarb pacyeTHble 3amadd B | — 2 JEUCTBHS, WCHOJIb3YyS 3aKOHBI U
(dbopMyIibl, cBs3bIBaOLIUE (PU3MUECKHE BEIMYMHBL: HA OCHOBE aHAU3a YCJIOBUSA
3a/layM 3alMChIBaTh KPAaTKOE YCIIOBUE, MOJACTaBIATh (PU3MUECKHE BEIMYMHBI B
(GbopMyIIbI U IPOBOJUTH PACUETHI, HAXOUTH CIIPABOYHBIC TAHHBIE, HEOOXOIUMBbIE
JUIS peuleHHs] 3aJad, OLEHUBATh PEATUCTUYHOCTH IMOJYYEHHOH (u3nueckoi
BEJIMYMHBI

1.8

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEUIMTh MPU MOMOIIM (PU3HUECKUX
METOJIOB, B  OINHCAaHUM  HUCCIEIOBAHHUS  BBLAEISATH  MPOBEpSEMOE
MIPEATIOI0KEHHE (rumoresy), pasnmnyaTh M HWHTEPHPETHPOBATH
MOJTyYEHHBIM pe3ysbTaT, HAXOAUTh OIIMOKHU B XOJ€ OIBITA, JIEJIaTh BHIBOJBI O
€ro pe3yJibTaTam

1.9

NPOBOIUTH  ONBITHI MO  HAOMIOACHWUIO  (U3MUECKUX  SBICHUH WIIH
¢bu3nvecKkux CBOUCTB Tel: (OPMYJIHPOBATH MPOBEPSIEMbIC IPEAOIOKCHHS,
coOHMpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO 000PYAOBaHMSI, 3aIIMCHIBATH X0/ OIBITA
1 (GOpMYJIUPOBATH BHIBOJIbI

1.10

BBIMOJIHATh  NPSMBIE  W3MEPEHUS C  HCIOJIb30BAaHHMEM  aHAJIOTOBBIX U
IU(PPOBBIX MPUOOPOB, 3aMHMCHIBATh IOKA3aHUS MPUOOPOB C YUYETOM 3aJaHHOMN
a0COIOTHON MOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOJUTH HCCIEIOBAHUE 3aBHUCUMOCTH OJHOW (DU3MYECKOW BEIMYUHBI OT
JPYro¥ € MCIOJIb30BAHUEM IIPSMBIX M3MEPEHMI, y4acTBOBATh B IJIAHUPOBAHUU
y4eOHOTr0 UCCIIeJOBaHMsI, COOMPATh YCTAHOBKY M BBINOJIHIATh U3MEPEHMSI, CIIEAYS
NIPEUIOKEHHOMY TUTaHy, (UKCHPOBATH PE3yJbTaThl IMOJYYEHHOW 3aBUCHMOCTHU
¢bu3nyecKuX BEJIWYMH B BUJE MNPEAJIOKEHHBIX Tabiull W TpaduKoB, AeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHUS

1.12

MIPOBOAMTH KOCBEHHbIE U3MepeHUsl GU3NYECKUX BEIMYHH, CIIeLys MPeAI0KEHHOM
WHCTPYKLUHMU: TPU BBIIOJHEHUH H3MEPEHUH COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIUUCIISITh 3HAUEHUE HCKOMOM BEIIMYHHBI

1.13

CO6J'IIOI[8.TL IIpaBuJIa TCXHHUKH 0e30macHOCTH Ipu pa60Te




¢ JJabOpaTOPHBIM 00OPYAOBAHHEM

1.14

yKa3bIlBaTh TPHUHLUNbBI JCUCTBUA TNPHOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh IIPUHILUIIB JNEUCTBUSA H3YYEHHBIX npubopoB U
TEXHUYECKUX YCTPOMCTB C IIOMOIIBK) MX OIHCAHMS, HCIOJb3YS

3HaAHUSI O CBOWMCTBax (bu3nueckux SIBJICHUI U HEOOXOIaUMBbIC
(buznyecKre 3aKOHbI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TMPUMEPHI (HAXOIUTh WHOOPMAIMIO O TMpPUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUsl U3NYECKUX 3HAHHWW B IMOBCEIHEBHOW KHM3HH U 00CCIICUCHUS
O0e3omacHOCTH TpU oOOpamieHuu C npubopamu U TEXHUYECKHUMHU
yCTPONCTBAMH, COXpaHCHHUS 3I0POBbSI U COOJIFOJICHHS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKpY KaIOIIel cpefie

1.16

OCYWIECTBIISATh OTOOpP HMCTOYHUKOB HMHPOpManuu B ceTn VIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOUIMXCS
3HAaHUH W MyTeM CPAaBHEHUS PA3IUYHBIX UCTOYHUKOB BBIACISATH WH(GOPMAIIHIO,
KOTOpast SIBJSIETCS TPOTUBOPEYMBOMN HIIM MOKET OBITH HEIOCTOBEPHON

1.17

WCIIOJIb30BaTh TIPU BBIMOJHEHWH YYE€OHBIX 3aJaHUM HAy4YHO- MOMYJISAPHYIO
TUTEPATypy (PU3NUIECKOTO COACPIKAHMS, CITPABOYHBIC MAaTEPHAIBI, PECYPCHI CETH
WNHutepuer, BiageTph npueMamMu KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3zoBaHUs
nH(OpMaIUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE
2 — 3 wucrtouyHWKOB HH(pOpManuu (PUINIECKOTO COJACpKAHUS, B TOM UHCIE
myOJIUMYHO JenaTh KpaTKUe COOOIICHHS O Pe3yJibTaTaX MPOSKTOB MM YYeOHBIX
HCCIICIOBAHUM, TIPU 3TOM TPAMOTHO HCMOJIb30BAaTh HM3YUYEHHBIA MOHATHIHBIN
amnmapart Kypca (GU3HKH, COTIPOBOXKIATh BRICTYIUICHUE IMPE3CHTAITUCH

1.19

IpU  BBIMIOJIHEHUH YYEOHBIX TMPOEKTOB U UCCIEJOBAaHMM pacrlpeeniTh
00513aHHOCTH B IPYyIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33J]auaMu, CIEIUTh 3a
BHITIOJTHEHUEM IUIaHA JIEHCTBUM, aJ€KBAaTHO OLIGHWBATh COOCTBEHHBIH BKIAJ B
NeSTeNbHOCTh TPYIIbI, BBICTPANBATh KOMMYHUKATHBHOE B3aMMOJCHCTBHE,
YUUTBIBAsE MHEHHE OKPY>KaFOIIUX

IIpoBepsieMble 3JIEMEHThI COIEPKAHUS




Kon
paznena

Kon
JJIEMEHTA

[IpoBepsieMble 3I€MEHTBI COACPKAHUS

OU3UKA U EE POJIb B IIOBHAHMHM OKPYXAIOLIEI'O MUPA

1.1

®uszuka — Hayka o npupozne. SBnenus npupoxasl. Dusnyeckue
SBJICHUSA: MEXaHUYECKHE, TEIUIOBbIE, DIIEKTPUYECKUE, MarHUTHBIC,
CBETOBBIC, 3BYKOBbIE

1.2

dusznueckue  BeNUUUHBL  M3MmepeHue  Qu3MYECKMX ~ BEJWYMH.
dusnueckue npudopsl. [lorpemrHocTs U3MepeHuit. MexayHapoaHas
CUCTEMA EUHULL

1.3

EcrecTBeHHO-HAayuHBIH METOJ MO3HAHUSA: HaONIOEHHE, MOCTaHOBKA
Hay4HOI'0 BOIIPOCA, BBIJIBUIKEHHUE TUIIOTE3, SKCIIEPUMEHT I10 IIPOBEPKE
TUIOTE3, 00BSICHEHUE HAOII0AaeMOr0 SIBJICHUS

1.4

Onucanue PU3NYECKUX SABJICHUN C TIOMOIIBIO MOJIEIICH

1.5

[IpakTuyeckue paboOTHI:

N3mepenue paccTossHUM.

N3mepenne o0bemMa KUAKOCTH B TBEpoTO Tena. OnpeseneHne
pa3MepoB MaJIbIX TEJ.

W3mepenue TeMIIEPaTypbl Opd  [OMOLIM  >KUIKOCTHOTO
TEPMOMETPA U JIaTUYNKA TEMIIEPaTyphl

INEPBOHAYAJIbHBIE CBEJJEHM A O CTPOEHNHN BEIIECTBA

2.1 CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHL,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BELIECTBA

22 JBrxenue vactui] BemiectBa. CBS3b CKOPOCTHU JBMIKEHUS YACTHIIL C
TemnepaTypoil. bpoyHoBckoe aBkenue, quddysus

23 B3aumonelicteue YaCTHIL BEIIECTBA! NIPUTSKEHUE U
OTTaJIKUBAaHUE

24 ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHE TIa30B, >KUJIKOCTEH U

TBEPAbIX (KpUCTAINIMYECKUX) Tesl. B3auMocBsI3p Mex1y cBOMCTBaMHU
BEIIECTB B PAa3HbIX arperaTHbIX COCTOSIHMSAX M HMX AaTOMHO-
MOJIEKYJISIPHBIM CTPOEHHEM




2.5

Oco0EHHOCTH arperaTHbIX COCTOSIHUI BOJIBI

2.6

[IpakTrueckue pabOTHI:

Omenka JaMeTpa aroma METOIOM psAIoB
(c ucnnonmpzoBanuem dotorpaduii).

OmnBITH IO HAOFOIEHHUIO TEIUIOBOTO PACHIMPEHHS Ta30B. OMBITHI 110
OOHAPYKEHHUIO JICHCTBUSL CHJI MOJIEKYJISIPHOTO MPHUTSHKECHHSI

JIBDKEHWE U B3BAMMOJIEMCTBUE TEJI

3.1 Mexanuueckoe nBHkeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKEHHE

32 CKkopocTb. Cpennsis CKOpPOCTh IIpU  HEPAaBHOMEPHOM
NBIDKEHUU. PacueT myTu v BpeMEeHH JIBHKEHUS

33 SlBnenne wuHepuMU. 3aKOH HWHepUMH. B3aumonelcTBue Ten Kak
MpUYMHA W3MEHEHUsI CKOPOCTH JBMXKEHHs Ten. Macca kak Mepa
WHEPTHOCTH TeJa

34 [InotHOCTh BemiecTBa. CBsI3b IUIOTHOCTH € KOJUYECTBOM MOJIEKYJ B
eanHuIle 00beMa BellecTBa

3.5 Cuita Kak XapakTepUCTUKA B3aUMOICHCTBUSI Tel

3.6 Cuna  ympyroctu nu 3akoH [yka. UM3mepenue CHJIBI
C TIOMOIIBIO0 TMHAMOMETpa

3.7 SlBneHne  TArOTEHUA u cwia Toxecth.  Cuiia  TSKECTH
Ha Jpyrux miaHerax. Bec Tema. HeBecomocTs

3.8 Cuna tpenus. TpeHue CKOJIbKEHUsI U TpEHUE Mokosi. TpeHue B
MIPUPOJIC U TEXHUKE

39 Cnoxenue CWI,  HalpaBJICHHBIX Mo  OAHOM  TPSAMOM.
PaBHOzelicTBYIOIIAS CHIT

3.10 [IpakTrueckue paboThI

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS (IIapuka B
AKHUJKOCTHU, MOJIEJIH AJIEKTPUIECKOTO0 aBTOMOOMIIS U TaK Jlajiee).
Omnpenenenue cpeaHel CKOPOCTU CKOJBKEHHUS Opycka WM IIaphKa
10 HAKJIOHHOM IJIOCKOCTH.

OHpGI[GJ'IeHI/Ie IIOTHOCTHU TBEPAOIO TCIaA.




OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsLKEeHUs
(medopmanyn) Npy>KUHBI OT MPHIOKEHHON CHJIBI.

OnpIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHUS
OT Beca TeJla ¥ XapaKTepa COIPUKACAIOLINXCS TIOBEPXHOCTEH

3.11 dusnyeckue SABICHMS B IPUPOJAE: TPUMEPHI  ABWKEHHSA C
Pa3IMYHBIMM CKOPOCTSIMM B >KMBOW M HEXHUBOW NPUPOJE, NEHCTBUE
CWJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHHuecKue ycTpoicTBa: JUHAMOMETD, MOAIUITHUKA

JABJIEHUE TBEP/IbIX TEJI, KUAKOCTEU U I'A30B

4.1 JlaBnenue TBEPJIOTO Tena. Crioco0b1 YMEHBILICHUS 1
YBEJIUYEHUS J1aBICHUS

4.2 JlaBneHue rasza. 3aBUCUMOCTH JaBJICHHs ra3a OT o0beMa,
TEMIIepaTypbl

4.3 [Tepenaua ABJICHUS TBEPJILIMU TeJIaMH, JKUJIKOCTSIMU U
razamu. 3akoH [lackans. [THeBMaTH4eckue MalIuHbI

44 3aBHCHMOCTh JaBJICHHS JKUAKOCTH OT TIMyOMHBI. [ 'mapocraTHyeckuii
napazokc. Coobmaromuecs cocyasl. [ uapaBnIuueckue MeXaHU3Mbl

4.5 Atmocpepa 3emaum u  armochepHoe  gaBieHue.  IIpuunHbl
CYLIECTBOBaHMSA BO3AYIIHOM o6osnouku 3emiu. OnbiT Toppuueniu.
3aBHCUMOCTh  aTMOC()EPHOTO  JaBJIEHUS OT BBICOTHI HAJ[ YPOBHEM
Mops

4.6 N3mepenue aTMochepHoro JTABJICHMSL. [TpuGopsr
JUIs1 U3MEpPEHUs aTMOC(EepHOro 1aBiICHUs

4.7 JleiicTBHE KUIKOCTH M ra3a Ha MOIPY>KEHHOE B HUX TEIO.
BelTankusatoniast (apxumMeioBa) cuiia. 3akoH Apxumena

4.8 [InaBanue ten. Bo3gyxomnnaBanue

4.9 [IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tela B BOJAC OT 00beMma
MOTPY>KEHHOM B JKUJIKOCTb YaCTH TeJa.

Omnpenenenre BBITAIKUBAIONICH CHIIBI, JIEHCTBYIOIIEH Ha Tejo,
MOTPY>KEHHOE B JKUJIKOCTb.




[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CWIIbI, IEUCTBYIOLIEH Ha
TEJI0 B )KHUJKOCTH, OT MacChI TeJia.

OnpIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIBI,
NEHCTBYIOIIEH HAa TEJIO B JKUAKOCTH, OT O0ObEMa MOTPYKEHHOH B
KUJKOCTb YACTH T€JIA ¥ OT IJIOTHOCTHU KUAKOCTH.

KoHcTpyupoBanue apeoMeTpa WM KOHCTPYHPOBAHHUE JIOAKU U
OTIpeJIeNICHUE €€ TPY30I0JbEMHOCTH

4.10 dusnueckue SBICHUS B MPHUPOJIE: BIUSHHE aTMOC(PEpPHOTrO AABICHHS
Ha >)KMBOW OpraHM3M, IJIaBaHUE PbIO
4.11 TexHudyeckue ycTpoWcTBa: COOOIIAIONINECS] COCYABI, YCTPOWCTBO

BOJIONPOBOJIA, TUIPABIMYECKUIl Tpecc, MaHOMETp, Oapomerp,
BBICOTOMED, TOPIITHEBON HACOC, ApEOMETP

PABOTA, MOIIIHOCTD, SHEPI'UA

5.1 Mexanunueckasi pabora

52 Mexannueckasi MOIIHOCTb

53 [IpocThie MeXaHU3MBI: pbIYar, OJI0K, HAKJIIOHHAS TOCKOCTh. [IpaBuiio
paBHOBECHS pblyara

54 [Ipumenenue npaBuiIa paBHOBECHS pblyara K OJIOKY

55 «3omoToe mpaBmwiioy MexaHuku. KoadduiueHT mone3noro nercTBus
MexaHu3MoB. [IpocTeie MeXaHM3Mbl B OBITY W TEXHUKE

5.6 [ToTenmanpHas SHEPTUN TeJa, TOTHATOTO HaJ 3eMIei

5.7 Kunernueckas sneprus

5.8 [Tonnas MeXaHu4YecKast SHEPIrusl. 3aKoH W3MEHEHUS U
COXpaHEHUsI MEXaHUYECKON SHEPTruun

5.9 [IpakTrueckue paboOTHI:

Omnpenenenue pabOThl CHIIBI TPEHUS IPU PABHOMEPHOM JIBUIKEHUU
Teja M0 TOPU30HTAIILHON IIOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBecHs peiyara. Mzmepenue

KII/] HaKJIOHHOM MJIOCKOCTH.

N3yueHne 3ak0Ha COXpaHEHUSI MEXaHUYECKON YJHEPIUH




5.10 @usnueckue SBICHUS B IPUPOJE: PbIYATH B TEJIE YEIIOBEKA

5.11 Texauueckue YCTPOWCTBA: phlyar, MIOABWKHBIN U
HEMOJIBUYKHBIA OJIOKM, HAKJIOHHASI TUIOCKOCTh, TPOCThIE MEXAHU3MbI B
OBITY

IIpoBepsiemble mpeaMeTHbIE pe3yJbTAThI OCBOCHHMS OCHOBHOI 00pa3oBaTesIbHOI

NMporpaMmbl
Kon IIpoBepsieMbie TpeaAMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTenbHON MPOrpaMMBbl OCHOBHOTO 001I1ero 00pa3oBaHus
pe3yibpTara

1.1 WCIIOJIH30BATh MOHSATHUS

1.2 paznuyaTh  SABJICHMS 1O ONHMCAHMIO UX  XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PH3NUYECKOe SBJICHUE

1.3 pacrno3HaBaTh MIPOSIBJIEHUE N3Y4YEHHBIX ¢buznvecKux SIBJIGHUN B
OKpYKaroIlleM MUpe, B TOM 4ucCie (QU3HUYECKUE SIBICHHUS B TPUPOJIE, MTPH ITOM
MEePEBOANTh MPAKTUYECKYIO 3a]ady B Y4eOHYIO, BBIACISTH CYIICCTBEHHBIE
CBOMCTBa (IpU3HAKU) PU3NYECKUX SBICHUI

1.4 ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel H (U3NYECKUE SIBICHUS, HCIOIB3Ys
(du3HYeCKre BENWYWHBI, TIPU OMHCAHWHM MPABWILHO TPAKTOBATH (PU3NICCKUI
CMBICTI HICTIOJTB3yEMBIX BEJIMIMH, 0003HAYCHUS U CIMHUIIBI PU3NICCKUX BEITUYHH,
HaxoJIUTh (DOPMYIIbI, CBS3BIBAIONINE JAHHYIO (DU3UUECKYIO BETUYUHY C APYTHMHU
BEJIMYMHAMU, CTPOUTH TPaPUKU N3YyUEHHBIX 3aBUCUMOCTEN (DPU3UUIECKUX BEITHUYUH

1.5 XapaKTepu30BaTh CBOMCTBA Tej, (pu3nyeckue SBICHUS U MPOLECCHI, HCTIONb3YS
M3YYEHHBIE 3aKOHBI, MPU 3TOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMUChIBaTh €70 MATEMAaTUYECKOE BhIPAKEHUE

1.6 OOBACHATh (U3MYECKHUE TIPOLIECCHl W CBOWCTBA TeJd, B TOM UYHCIE U B

KOHTEKCTE CHUTyallMil MpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BbIABIATH
IPUYMHHO-CJIEICTBEHHbIE CBSA3M, CTPOUTh OOBSICHEHHE M3 1—2 JOrMYecKuX
I1aroB ¢ TOMOLIbI0 1—2 U3yYEHHBIX CBOWCTBA (PU3MUECKUX SBICHUHN, PU3MUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH




1.7

pemars pacdyeTHble 3amadyd B 2 — 3 JCWCTBUSA, WCIOJB3YS 3aKOHBl H
dhopmynibl, cB3bIBatONIE (U3MUYECKUE BEJIMUMHBI: HA OCHOBE aHAIM3a YCIOBHS
3aJlayM 3aluChIBaTh KPaTKOE YCJIOBHE, BBISABIATH HEJAOCTATOK JAHHBIX IS
pelieHus 3a7add, BbIOMpPATh 3aKOHBI U (OpPMyIJbI, HEOOXOOUMBIE IS €€
pellieHrs, TPOBOAMTHL pacueThl M  CpaBHUBATh  TMOJYYEHHOE  3Ha4YCHHE
(bu3NYECKOl BEIMYMHBI C U3BECTHBIMH JAHHBIMU

1.8

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PELIUTh NMPU MOMOIIU (PU3NUECKUX
METOAOB, MWCIOIb3Yysd OIKMCAHWE MCCIEIOBAHUS, BBIIEIATH IPOBEPAEMOE
IIPEATIOI0KEHHUE, OLIEHUBATH IPABUIIBHOCTD IOPSAKA IIPOBEACHUS UCCIIEI0BAHNUS,
JIeJ1aTh BBIBOJIbI

1.9

IPOBOAMTH  ONBITBI MO  HAOMIOACHHIO  (U3WYECKUX  SBJICHUH WU
¢buznyecKux CBOMCTB Ten: (OpPMyIHpOBaTH MpPOBEpSEMbIe MPEATIONIOKEHHUS,
coOupaTh yCTAaHOBKY M3 MPEIOKEHHOTO 000pyA0BaHUs, OMUCHIBATH X0l OIbITa
1 GOpPMYJIHUPOBAThH BHIBOJIBI

1.10

BBITIOJIHATH HpSIMLIe I/ISMepeHI/DI C HMCIIOJIB30BAHHUECM aAHAJIOTOBBLIX HpI/I60p0B nu
JAaTYUKOB (1)I/I3I/I‘-ICCKI/IX BCJINYHH, CpaBHI/IBaTI) pGSYJ'II)TaTI)I I/ISMepeHI/Iﬁ C y‘-IeTOM
3aJIaHHON a0COJIFOTHOW TTOTPEITHOCTH

1.11

NPOBOJUTH HCCJIEIOBAHWE 3aBUCUMOCTH OJHOM (DM3NYECKON BEIWYMHBI OT
JPYro¥ € HMCIOJB30BAaHUEM IMPAMBIX MU3MEPEHUM: IUIAHUPOBATH HCCIECIOBAHMUE,
coOHMpaTh YCTAaHOBKY W BBIMIOJIHATH W3MEPEHUs, CIEAys MPeI0KESHHOMY IIaHy,
(buKCUpOBaTh pE3yNbTAThl TIOJYYCHHOW 3aBUCUMOCTH B BHAE TabmMIm u
rpaduKoB, JeNaTh BBIBO/BI 10 pe3ysIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEJIMYUH: IUIAHUPOBATh
U3MepeHus, cOOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEAIOKECHHOM
MHCTPYKLUU, U BBIYACIIATH 3HAYCHHUE BEIINYUHBI

1.13

coOIr0IaTh npaBHiIa TEXHUKU 0e30MmacHOCTH npu  pabote
¢ 1abopaTOPHBIM 000PYAOBaHHEM

1.14

XapaKTEepU30BaTh TIPUHIUIIBI NEeNCTBUA W3YUYEHHBIX npuOoOpoB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OINHCAHUS, HUCIHOJIb3YS 3HAHHUS O
CBOMCTBaxX (PM3UUECKUX SIBJICHUN M HEOOXOIMMbIE (PU3UUECKUE 3aKOHOMEPHOCTH

1.15

pacno3HaBaThb MPOCTHIC TCXHUYCCKUC YCTPOﬁCTBa U USMCPUTCIILHLIC HpI/I60pLI o




CXEMaM U CXEMATUYHBIM PUCYHKaM, COCTABJIATH CXEMBI DJICKTPHUYCCKUX ueneﬁ C
MMOCJICAOBATCIIbHBIM MW IAPAJUICIIBHBIM COCIUMHCHUCM JOJICMCHTOB, pasjikndas
YCJIOBHBIC 0003HaYEHHS DIIEMEHTOB QJICKTPHICCKUX ueneﬁ

1.16

MPUBOJIUTH TMPUMEPHI (HAXOAWTh WHGOPMALMIO O TpUMEpax) MPAKTUYECKOTO
UCIIONb30BaHUsl (PU3MYECKUX 3HAHWUN B TIOBCETHEBHOW JKHU3HM AJST 0OecredeHUs
0e30MacHOCTH TMpHU OOpalleHuH C MpudopamMu U TEXHUYECKUMHU
YCTPOMCTBAMH, COXpaHEeHUs 3MI0pOBbsI U COONIOJCHUS HOPM
9KOJIOTMUYECKOTO MOBEJICHUS B OKPY>KaIOILEH Cpefie

1.17

OCYIIECTBIISATH MOUCK WH(pOpMaUK (pU3MdecKoro coaepx anus B cetu MHTepHeT,
Ha OCHOBE HMEIOIIMXCS 3HAHMM M TyTeM CPaBHEHHUS JIOMOJHUTEIbHBIX
HMCTOYHUKOB BBIJICIATh MH(DOPMAILIHIO, KOTOpasi SBJSIETCS MPOTUBOPEUYUBON MU
MOXET OBITh HEJJOCTOBEPHOI

1.18

UCIIONIb30BaTh TPU BBHIMOJTHEHUU YUYEOHBIX 3aJlaHUil HAy4YHO- MOMYJSPHYIO
TUTEepaTypy (PU3NUECKOTO COAEPIKAHMS, CIIPABOYHBIC MaTEPHAIbl, PECYPChl CETH
WuTepHer; BianeTh NpUeMaMd KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(GOpPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpAaTKHE YCTHBIE COOOIIEeHus, 0000mmas
MH(POPMAIIMI0O U3 HECKOJIbKUX HCTOYHHMKOB (PU3UYECKOTO COACPKAHHS, B TOM
yucie MyOJuYHO MPEJICTABIATh PE3yJIbTAThl MPOSKTHOMN WJIU UCCIEA0BATEIbCKOM
JEATEIIbHOCTH, IMPU 3TOM TPAMOTHO MCIIOJIb30BaTh HM3YUYEHHBIA MOHSATUHHBINA
anmapart Kypca GU3HKH, COTIPOBOXKIAThH BRICTYIUICHUE MPE3CHTAITUCH

1.20

IIPU BBIMOJHEHUN YYEOHBIX NMPOEKTOB M UCCIIEJOBAHUM (PU3NYECKUX MPOIIECCOB
pacnpenenartb O00s3aHHOCTM B TPyNIE B COOTBETCTBUU C IOCTABJICHHBIMU
3aJladyaMH, CJEIUTh 3a BHINIOJHEHHEM IUIaHA JCWCTBUNA M KOPPEKTHPOBATH €ro,
aJIecKBaTHO OIIGHMBAaTb COOCTBEHHBIM BKIAJ B JESATENLHOCTh TPYIIIBL,
BBICTPAUBaTh KOMMYHHMKAaTHMBHOE B3aMMOJCHCTBHE, MPOSABIAs TI'OTOBHOCTH
paspemiath KOHGIUKTHI

IIpoBepsiemble 31eMeHTHI COIEPKAHUS

Kon

Kon [IpoBepsieMble 21E€MEHTHI COACPIKAHUS




paszaena DJIEMEHTA
6 TEITJIOBBIE SABJIEHUA

6.1 OCHOBHBIE  TIOJIOXKEHUS ~ MOJIEKYJIIPHO-KMHETUYECKOW  TEOPHUH
CTpOeHHs BemecTBa. Macca u  pasmepsl MoJieKyl. OTmbITHI,
MIOATBEPK A0 E OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU

6.2 Mopenu TBepAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHHM BEIIECTRBA.
Kpucrannuueckue u amopdHbie Tena

63 OOBsicHEHHE CBOMCTB Ta30B, KHJIKOCTEH W TBEPABIX T Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOpUU

6.4 CmauyuBaHuE U KaNWJUISIPHBIC SIBJICHUSA

6.5 TeruoBoe paclIMpeHne U CKATUE

6.6 Temneparypa. CBs13b TeMIepaTypbl CO  CKOPOCTBIO
TEIUIOBOTO JIBUYKEHUS YaCTHUI]

6.7 Buytpennsas sneprus. CrnocoObl M3MEHEHHs BHYTPEHHEH SHepruu:
TEIUIONepeauya U CoBepiIeHre paboThl

6.8 Bunel  temmonepenauu: TETUTONPOBOTHOCT, KOHBEKITHS,
U3ITy4YeHHe

6.9 KomnuectBo TemioTel. Y aeiabHas TEINIOEMKOCTE BEIECTBA

6.10 Temnoobmen U TEIUIOBOE paBHOBECHE. YpaBHeHHE
TEIUIOBOTO OanmaHca

6.11 [InaBneHune M OTBepAEBaHHME KPUCTAJUIMUECKUX BEILIECTB. YaelbHas
TEIJI0TA MJIaBJICHUS

6.12 [TapoobpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. Y aenbHas
TEIUIOTa MapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl KUTICHUS OT
aTMoc(hepHOro JaBICHUS

6.13 BnaxxnocTs Bo3ayxa

6.14 OHeprus TOIIUBA. Y IelbHAasl TEMI0Ta CTOPAHUS

6.15 [lpunuunsr  pabotel  TeruioBbix asurateneid  KIIJ[  temoBoro
nBurates. TermoBbie IBUTATeu U 3alUTa OKPYKAIOMICH CPeIbl




6.16

3aKkOH COXpaHEHMs U NPEBpAIECHUs DPHEPIHMM B TEIUIOBBIX IpoOLEccax

6.17

[IpakTuueckue pabOThI:

OnbITHl IO 0OHAPYKEHUIO JIEHCTBHS CHJI MOJICKYJISIPHOTO

IIPUTSIKCHUA.

OnbITHl 1O BBIPANIMBAHUIO KPUCTAIJIOB MOBAPEHHOW COJIU WUIIU

caxapa.

OnbITEl TI0 HAOTIOIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KHIKOCTEH

Y TBEPJIBIX TEJL.

Ornpenenenue naBieHus Bo3ayxa B 6aimione mmpuia. OmnbIThI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTD JTABJICHUS

BO3J/IyXa OT €ro 00beMa 1 HarpeBaHUs UITH OXJIAXKICHHS.

[IpoBepka rumore3bl JTHHEWHON 3aBUCHMOCTH JUTMHBI CTOJOHKA

KUIKOCTH B TEPMOMETPUYECKON TpyOKe OT TeMIEpaTyphl.

Habmonenue U3MEHEHUS BHYTpPEHHEHN DHEPTUHU Tena B

pe3ynbTaTe Teronepeaayu 1 padoThl BHEITHUX CHUIL.

HccnenoBanue sBiaeHHs] TEIIOOOMEHA MpPH CMELIUBAaHUU

XOJIOHOW U TOpsTYEN BOJIBI.

OrmpezenieHne KOJMUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOAOW IMpH
TEIJI000MEHE ¢ HAarPeThIM METaUTMUYECKUM IWInHApoM. Onpenenenue
YIEIbHOM TEIUIOEMKOCTH BemiecTtBa. MccimemoBanue —mporecca
HCIIapeHUs.

OnpeneneHre  OTHOCUTEIBHOM  BJIQXHOCTH  BO3/yXa.
Omnpenenenue yaeIbHON TEIJIOTHI TUTABJICHHSI JIba

6.18

dusnyeckue SBICHHS B MNPUPOJE: MOBEPXHOCTHOE HATSDKCHHE |
KalWJISIPHBIC SIBIICHUS B TPUPOJIC, KPUCTAIUIBI B IPUPO/JIE, H3ITyUCHHE
ComHia, 3amMep3aHue BOJIOEMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI,
TyMaHa, WHesl, CHera

6.19

TexHuueckue yCTpPOMCTBA: KalWUIAPBI, IPUMEPBI HMCIOJb30BaHUSA
KPUCTAJUIOB, JKUJIKOCTHBIN TEPMOMETP, JaTYUK TEMIIEpaTyphl, TEPMOC,
CUCTEMa OTOIUIEHUS JOMOB, TMIPOMETPBI, IICUXPOMETP, IapoBas
TypOWHa, TBUTATENb BHYTPEHHETO CTOPAHUS

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA




7.1

OnexTpusanus Tei. J[Ba poaa 3JIEKTpUUECKUX 3apsaI0B

7.2 B3anmopeiictBue 3apspkeHHBIX Ten. 3akoH Kysnona (3aBUCHMOCTH
CWJIBI B3aMMOJCHMCTBHSI 3apsDKEHHBIX TeJ OT BEJIMUYMHBI 3apsAO0B U
PACCTOSIHUS MEXK/1Y TeJIaMu)

7.3 DnekTpudyeckoe Tmosne. HanpsskeHHOCTh  3JIEKTPUYECKOrO  IMOJIS.
[lpuHIMI Cynmepno3uIMU SJAEKTPUUECKUX TMoJiel (Ha KayeCTBEHHOM
YPOBHE)

7.4 Hocurenu snextpuyeckux 3apsaoB. DIEMEHTApPHBIA 3JIEKTPUUECKUN
3apsan. Crpoenue aroma. [IpOBOIHMKH M TUAIEKTPUKU

7.5 3aKOH COXpaHEHHMsI IJIEKTPUUECKOTO 3apsia

7.6 DNeKTpU4eCKU TOK. VYcnoBus CYLIECTBOBaHUS
AIEKTPUYECKOTO TOKA. ICTOUHHUKHM MOCTOSIHHOTO TOKa

7.7 JIeHCTBUS AJEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMUUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B JKUJKOCTSIX U Ta3ax

7.8 DeKTpuyecKas LEIb. Cuna TOKA. DIEKTPUYECKOE
HanpspKeHUe

7.9 ConpoTHuBieHHe MPOBOJHUKA. YJIeIbHOE COMPOTUBJIICHHE BEUIECTBA

7.10 3axon OMa 11 yyacTKa Lenu

7.11 [TocnenoBarensHOE u napajijiesibHOe COEJIMHEHUE
MIPOBOTHUKOB

7.12 PaGota 1 MOITHOCTH AJIEKTPUIECKOTO TOKA. 3akoH Jxoyisi- JIenia

7.13 DIIEKTpUYECKUE nenu M MOTpeOuTeNnn AIEKTPUUYECKON
sHepruu B ObiTy. KopoTkoe 3amMblkaHue

7.14 TTocTossHHEIE MAarduTEL. Bzaumoneiicteue HOCTOSTHHEIX
MarHuTOB

7.15 MarautHoOe nojie. MarHuTHOE 110JIe 3eMJIM U €T0 3HAaUYEHUE JUIA )KU3HU
Ha 3emuie

7.16 OnbIT Dpcrena. MaroHuTHOE T0JI€ SJIEKTPUYECKOr0 TOKA.

HpI/IMeHeHI/Ie 9JICKTPOMAIrHuTOB B TCXHUKC




7.17

JlelicTBue =~ MAarHMUTHOrO  TOJISI HA  TPOBOAHUK C  TOKOM.

DIIEKTPOABUTATENH IOCTOSIHHOTO TOKA. Hcnonp3oBanue
3JIEKTPOJBUTATENCH B TEXHUYECKUX YCTpOMCTBaxX M Ha
TpPaHCIIOPTE

7.18 OneiTel @apazes. SIBieHue 31eKTpoOMarHuTHOW MHAyKuuu. IIpaBuio
Jlenna

7.19 Onektporereparop. CrocoObl TOMYyYEeHHs! SJICKTPUUCCKON IHEPTHH.
DNEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH

7.20 [IpakTrueckue paboOTHI:

OnpIThl 10 HAONIONEHUIO AJIEKTPU3ALUU TEJI HHIAYKIHUEH U pu
CONPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS AIIEKTPHUECKOTO TIOTISt
Ha MPOBOJHUKH U JUIJICKTPUKH.
Coopka U TIpOBEpKa paboThI AIICKTPUUYECKOMN e

MIOCTOSIHHOT'O TOKa.
H3mepenue u peryaupoBaHue cuiibl Toka. Mzmepenue u
peryJupoBaHue HaPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT
CONIPOTUBJICHUSI PE3UCTOPA U HAIPSDKEHHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh AIEKTPUIECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, IJIOMIAJN MONEPEYHOrO
CEYECHMS U MaTepHaIa.

[IpoBepka paBmIa CIIOXKECHHUS HaIpsHKCHUH
IIPU TIOCJIEOBATEIBHOM COEIUHEHUH JBYX PE3UCTOPOB.

[IpoBepka mpaBmia JUisi CWJIbl TOKAa IMPHU MapauieIbHOM
COEIMHEHUH PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3
pe3ucrop.

Onpez[eneHI/Ie MOIIHOCTH QJICKTPUUICCKOTO TOKa,
BBIJICIIEMOM Ha PE3UCTOPC.

I/ICCJ'IC,I[OBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA, MAYLIECTO0 4Y€pE3 JIaMIIOUKY,
OT HAIIPAKCHUA HA HEH.

Onpenenenne KIIJ[ narpeBarensi.




I/ICCJ'IG,I[OBaHI/Ie MarouTHOTI O BSaHMOHeﬁCTBHH IIOCTOAHHBIX MAardHuTOB.
I/IsyquI/Ie MAarduTHOroO I1oOJis1 IIOCTOSAHHBIX MArHHUTOB IIpU HX
O6B€I[I/IHGHI/II/I " pasaciICHUH.

UccnenoBanue JEeNUCTBUSA AIEKTPUUECKOTO TOKa Ha
MAarHUTHYIO CTPEJIKY.

OnpITbI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUSA
KaTyIIKX C TOKOM M MarHuTa OT CWJIbl TOKa W HAIIPaBJICHUs TOKA B
KaTyILKe.

I/I3y‘IGHI/IC HGﬁCTBHH MAaroiuMTHOIrO IOJid Ha MPOBOAHUK C TOKOM.

KonctpyupoBanne u  u3ydyeHHe pabOTBl  3IEKTPOABUIATENS.
N3mepenue KIIJ{ anexTpoaBurareinbHoOl yCTaHOBKH.

OnbITE 11O HCCIICOJOBAHUIO SBJICHUA 3J'ICKTpOMaFHI/ITHOI71 WHAYKIUU:
HUCCICIOBAHUC W3MEHEHMH SHA4YCHUA W HaAIpPaBJICHUA
HHAYKIIMOHHOI'O TOKa

7.21 @usznueckue SBICHUS B IMPUPOJAE: DIECKTPUYECKHE SIBICHUSA B
atMocdepe, 3IEKTPUUECTBO JKHUBBIX OPraHU3MOB, MarHWTHOE IOJ€
3emiH, Apeil( MONOCOB, POdb MAarHUTHOTO MOJS S JKU3HU Ha
3emiie, MOJSIPHOE CUSHUE

7.22 TexHudyeckue ycTpoucTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP,
peocTaTr, CUETUYMK 3JIEKTPUUYECKOW SHEPTUH, 3JIEKTPOOCBETUTEIBHBIC
npuOOpPHI, HarpeBaTEeIbHBIE JEKTPONPUOOPHI (mpumepsl),

JIIEKTPUYECKHUE MIpel0XpaHUTENH,
ANEKTPOMArHuT, 3JEKTPOABHUIaTeNlb IOCTOSHHOIO TOKAa, TIEHEpaTop
MIOCTOSIHHOTO TOKa

IIpoBepsiemble mpeaMeTHbIE pPe3yJbTAThI OCBOEHHMS OCHOBHOI 00pa3oBaTeIbHOI

NPOrpaMMblI
Kon IIpoBepsiemble MpeAMETHBIE PE3YIbTAaThl OCBOEHUS OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTenbHON MPOrpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbrara

1.1 UCIIOJIb30BaTh U3yUYEHHBIE MOHSITUS

1.2 pasznuuaTh  SBJICHUS 1O ONMCAHHWIO MX  XapaKTEepHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMUX JaHHOE (PU3NUECKOE SBJICHUE

1.3 pacrno3HaBaTh IIPOSIBJICHUE U3Yy4EHHBIX busnIecKkux ABJICHUN B




OKpY’KalollleM MHpe, B TOM 4Yucie (U3UYECKUe SBICHHS B MPHUPOJE, IPU 3TOM
NEPEeBOIUTh MPAKTUYECKYIO 3a1ady B Y4eOHYIO, BBIACHATH CYLIECTBEHHBIE
CBOMCTBa (IIpU3HAKN) PU3NYECKUX SBICHUI

1.4

OMHCHIBATh HW3YUYEHHBIE CBOWCTBA Tel W (PU3UUYECKHE SIBIICHUS, HCIOJIB3Ys
¢buznyecKkue BEIMYUHBL, NPU OMHCAHUU MPABWIBHO TPAKTOBaTh (PU3NYECKUIl
CMBICJI HCTIOJIb3YEMbIX BETMYMH, 0003HAYCHHS U €IUHULIBI PU3NUECKUX BEJTUUHH,
HaXOAUTh (POPMYJIBI, CBS3bIBAIONINE JaHHYIO (PU3MUECKYIO BEJIMUHHY C APYTUMU
BEJIMYMHAMU, CTPOUTD I'pa)UKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIININH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBJICHUS M MPOLECCHI, HCIOJIb3YS
M3yYeHHBIC 3aKOHBI, MPU ATOM JaBaTh CIIOBECHYIO ()OPMYJIHPOBKY 3aKOHA M
3alMCBIBaTh €T0 MaTEMAaTUYECKOE BBIPAKEHUE

1.6

OOBSICHATh (PU3MUECKUE TMPOLEcCChl W CBOHCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalUld IPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BbIABIIATH
MIPUYMHHO-CJIEICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE M3 2—3 JOTHYECKUX
II1aroB € TIOMOIIBIO 2—3 U3yYEHHBIX CBOWCTBA (PM3UUECKUX SBICHUHN, (PH3UUECKUX
3aKOHA WM 3aKOHOMEPHOCTH

1.7

pelate pacueTHble 3aJauyu (ONMMparolMecs Ha cHCTeMy U3 2—3 ypaBHEHHUN),
UCTONb3Yys 3aKOHbl U (hOpMyJibl, CBA3bIBAIOIIME (PU3MYECKHE BEIMYMHBI Ha
OCHOBE aHajJM3a YCJIOBUS 3aJjaud 3alluChIBAaTh KpaTkoe yCIIOBHE,
BBISIBIISITh HeJIOCTAIoUIMe WM HM30bITOYHBIE JaHHbIE, BHIOMpAaTh 3aKOHBI U
¢dbopMysbl, HEOOXOIUMBIE JUIs PpELICHUs, MPOBOIUTH pPACUYEThl U OLIEHUBAThH
PEATMCTUYHOCTD MOJYYSCHHOTO 3HaUeHHsI (PU3MUECKON BEIINUMHBI

1.8

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIM (PU3UUECKHUX
METOJIOB, HCIIOJNb3ysl ONUCAaHUE MCCIEAOBAHUSA, BBLICHATH IPOBEpsieMOe
MIPEINOJIOKEHNE, OLIEHUBAThH MPABUIIBHOCTH MOPSAKA MPOBEACHUS UCCIIeI0BaHUS,
JieNaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3yIbTAaThl HAOMIOACHUN U OTBITOB

1.9

MPOBOAWTh  ONBITHI MO  HAOMIOAEHWIO  (U3HYECKUX  SBICHUNA WIH
(GU3NYEeCKUX CBOMCTB TEJN: CaMOCTOSITEIbHO COOHMpaTh YCTaHOBKY W3
M30BITOYHOTO HAOOpa 000PYIOBAaHHMS, OTIMCHIBATH X0/ ONBITA U €T0 PE3YJIBTATHI,
(hopMyTUPOBaThH BHIBOJIBI




1.10

MIPOBOIUTH MTPH HEOOXOAUMOCTH CEPHIO MPSMBIX H3MEPEHUH, ONIPEICIIsisi CpeHee
3HA4YCHUE M3MepseMOl BearunHbl ((POKYyCHOE paccTOsIHUE COOMPAIOIIEH JTMH3HI),
000CHOBBIBAThH BBHIOOP crioco0a u3MepeHus (M3MEPUTEIILHOTO TPHUOopa)

1.11

MPOBOJIUTH  HWCCJIEAOBAaHWE  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYMH  C
WCTIOJIb30BAaHUEM  TPSIMBIX ~ W3MEPEHHH:  IUIAaHUPOBATh  HCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTAHOBKY, (DMKCUPOBATh PE3YyJIbTAaThl MOJYYEHHOMN
3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BUAE Tabuull U rpadukoB, enaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEeIOBaHUS

1.12

MPOBOJIUTH KOCBEHHBIE M3MEpeHHs (U3NYECKUX BEJIMYUH: IUIAHUPOBAThH
U3MEpEeHUs], COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHNUS,
cienysl TPEUIOKEHHOM HWHCTPYKLUHH, BBIYUCIATH 3HA4YCHHE BEIUYUHBI U
AQHAJIM3MPOBATh IIOJIYYEHHBIE PE3YyJbTaTbl C YYE€TOM 3aJaHHON IOIPEIIHOCTH
U3MEPEHUIN

1.13

co0II0/1aTh npaBuia TEXHUKH 0€30MacHOCTH npu pabote
¢ 1abopaTOPHBIM 000PYAOBAaHHEM

1.14

pa3nuyaTb  OCHOBHBIE  TPU3HAKM  M3YYCHHBIX  (DU3MYECKHX  MOJENei:
MaTepHalbHasi TOuKa, a0COIIOTHO TBEPAOE TEJI0, TOUCHHBIH HCTOYHUK CBETA, JIyY,
TOHKAasl JINH34a, IUIAHETapHasi MOJEIIb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTO s1pa

1.15

XapaKTepU30BaTh MIPUHILUIIBL JNEUCTBUSA H3Y4YEHHBIX npubopoB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX ONMCAHMS, HUCIOJIb3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUHA U HEOOXOUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH

1.16

HUCIOJIB30BAaTh CXCEMBbI U CXCEMATUYHBIC PUCYHKU MH3YUCHHBIX TCEXHUYCCKUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60p0B U TCXHOJIOI'MYCCKUX
IIponeccoB Npru pCUICHUU y‘le6HO-HpaKTI/I‘leCKI/IX 3aaa4, OIITHYCCKHUEC CXCMBbI IJIA
MMOCTPOCHUA I/I306pa)KeHI/II71 B IIJIOCKOM 3€pKaJic U CO6I/IpaIOH_IeI71 JIMH3C

1.17

NPUBOAUTH TMPHUMEPH (HAXOIUTh WHGPOPMALKIO O TMPHUMEpax) MPaKTUIECKOTO
HCII0JIb30BaHUA (1)I/I3I/I‘~IGCKI/IX 3HAHUH B HOBCCIIHCBHOI;'I JKU3HU IJIA obecrieyeHust
0e30MacHOCTH TMpU OOpallleHuH C [pudopamMu MU TEXHUYECKUMU
YCTPOMCTBaMHU, COXpaHEeHus 3I0pPOBBSI U COONIOACHUS HOPM
HKOJIOTMYECKOTO OBEICHHS B OKPYXKAIOLIEH cpefie




1.18

OCYIIECTBIIAThH MOUCK MH(pOpMaLuu pusndeckoro coaepxanus B cetu HTepHer,
CaMOCTOSITENIbHO (POPMYJIUPYS TOMCKOBBIH 3allpoc, HAXOIUTh IMYTH ONpPEIEICHUS
JIOCTOBEPHOCTH MOJIYyYEHHON HH(QOpMAIMM Ha OCHOBE HMEIOUIMXCS 3HAHUU U
JOTIOJTHUTENbHBIX UCTOYHUKOB

1.19

UCIIOJIb30BaTh TIPU BBIMOJHCHUH YYEOHBIX 3alaHUil HAYYHO- MOMYJSPHYIO
TUTEPATypy (PU3NIECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPHAIBI, PECYPCHI CETH
WNHuTtepuer; BiajeTh NpueMaMH KOHCIEKTHPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MMHCHMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE
nH(GOPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOTO COJICPIKAHUS, ITyOINIHO
MPEJCTABIIATh PE3YJbTaThl MPOEKTHOW WJIM UCCIENOBATEIBCKON NESTENbHOCTH,
p¥ 3TOM TPAMOTHO MCIIOJIB30BaTh M3YYEHHBIA TMOHATUWHBIA  amnmapar
M3y4aeMoro pazjenia GU3NKH U COMPOBOXKAATh BBICTYIUICHHE MPE3CHTALUCH C
Y4ETOM OCOOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

TIPU BBITIOJTHEHUHW YYEOHBIX TPOCKTOB W WCCIICAOBAHUH (PU3UUECKUX MPOIIECCOB
pacrpeneniarth OO0S3aHHOCTH B TpyIIe B COOTBETCTBUU C TOCTAaBICHHBIMH
3aJjladyaMH, CJIEIUTh 32 BHINOJHEHHEM IUIaHa JEUCTBUH U KOPPEKTUPOBATH €ro,
aJICKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIAA B JACSITENBHOCTh TPYIIIIHI,
BBICTpanBaTb KOMMYHHUKATHBHOC BBaHMOI[efICTBHe, MposBJIsAsT TOTOBHOCTH
paspemats KOHQIHKTHI

IIpoBepsieMble 371eMeHTBI COAEPKAHUS

Kon Kon [IpoBepsieMbie 3JIEMEHTHI COJIEPKAHUS
paznena DJeMEeHTa
8 MEXAHHWYECKUE ABJIEHU
8.1 Mexanundeckoe aBrkeHue. MartepuanpHas Touka. Cuctema orcyera
8.2 OTHOCHUTEIBEHOCTh MEXaHUYECKOTO IBHIKEHUSI
8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE




8.4 HepaBnomepnoe MIPSIMOJIMHEITHOE JIBIDKCHHUE. Cpenusis u
MIHOBEHHAsl CKOPOCTh TeJla PU HEPABHOMEPHOM JBMKEHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIMHENHOE ABUKEHUE

8.6 CBobonnoe nagenue. OnbiTel ["anunes

8.7 PaBHOMepHOE JABMKEHHE TI0 OKpykHOocTH. Ilepwon u  uacrtorta
oOpamienus. JIuneitHast u yrioBast ckopocTu. LleHTpocTpemuTensHoe
YCKOpEHUe

8.8 [TepBriit 3akoH HeroTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpertuii 3akon HetoToHa

8.11 [IpuHInn cynepno3uuuu cui

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHMs: CUiia TPEHUSI CKOJIbKEHMSI, CHjla TPEHUS MOKOsI, IPyTUe
BUJIbI TPCHHUS

8.14 Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE
CBOOOTHOTO TIa/ICHHS

8.15 JBmxenue 1utaner Bokpyr Connua. IlepBas kocMudeckasi CKOpPOCTb.
HesecomocTs 1 neperpysku

8.16 PaBHOBecue MaTepuanbHOM TOYKH. AOCOJIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBEPIOTO Tena € 3aKPEIUICHHOM OCBIO
BpaueHuss. MomeHnt cuibl. LieHTp Tskectu

8.18 Nwmnynbe Tena. U3Menenue ummyibca. Miysibe cuiiel

8.19 3aKOH COXpaHEHMs UMITyJIbCa

8.20 PeakTuBHOE IBHKEHUE

8.21 Mexanudeckas paboTa U MOIITHOCTh

8.22 Pabora cun TspKecTH, ynpyroctd, TpeHus. CBsi3b SHEPTrUU U pabOTHI

8.23 [loreHuumanpHast 3HEprus Tesa, MOAHATOrO Hajl OBEPXHOCTHIO 3eMIIN




8.24

[ToTeHumanpHast SHEPTHS CKATON NPYKUHBI

8.25

Kunernueckas sneprust. Teopema 0 KHHETUUECKOW SHEPTUN

8.26

3aKOH COXpaHEeHHsI MEXaHUYECKON SHEPTuu

8.27

[IpakTuyeckue paboOTHI:

Ompenenenne cpeaHeld CKOPOCTH  CKOJBXKEHUS Opycka WU
JBUKEHUS [IApUKa [0 HAKJIOHHOW MJIOCKOCTH.

OrnpeneneHne yCKOpEHUsl Tella MPU PaBHOYCKOPEHHOM JIBHJKEHHUH T10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU

NP PAaBHOYCKOPEHHOM JIBIKCHHH 0€3 Ha4aJIbHONH CKOPOCTH.
[IpoBepka ruUmoTe3bl: €CiIM NPU PABHOYCKOPEHHOM JBMXKEHHH 0e€3
HAa4YaJIbHOW CKOPOCTH IIyTH OTHOCATCA KaK psiJi HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIAE IPOMEKYTKH BPEMEHHU OJUHAKOBBI.

HCCJ’IG}IOB&HI/IG 3aBUCUMOCTH CHWJIBI TPEHHA CKOJIBKCHHA OT CHJIbI
HOPpMAJIbHOI'O JaBJICHUA.

Omnpenenenue kodpduimenTa TpeHus CKoIkkeHus. OnpeneneHue
KECTKOCTH TPY>KUHBI.

Onpenenenre paboOThl CUIIBI TPEHHUS MPH PaBHOMEPHOM JBUKEHHUH
TeJla TI0 TOPU30HTAIBHOM MMOBEPXHOCTH.

Omnpenenenre pabOThl CHIBI YIPYTOCTH TMPH TOIBEME Tpy3a C
HUCITOJIB30BAaHUEM HECIIOABHKHOT'O U ITIOABHUKHOT'O 6JIOKOB

8.28

dusnyeckue sBJICHUSA B NPUPOJE: NPWIMBBI U OTJIMUBBI, JABUKECHHUE
maHeT CoOJIHEYHOM CHCTEMBbl, PEAKTUBHOE JBU)XXEHHE JKUBBIX
OpraHu3MOB

8.29

Texuuyeckue YCTPOﬁCTBaZ CIINAOMETP, JaTYHNKHU
TIOJIOKCHUSA, PACCTOSAHNA U YCKOPCHUSA, PAKCThI

MEXAHUWUYEC

KHE KOJIEBAHMA 1 BOJIHbI

9.1

KonebatensHoe JIBIDKEHUE. OCHOBHBIE ~ XapaKTEPUCTUKH
KoJIeOaHUI: TIepUOJ], YacTOTa, aMILIUTY/1a




9.2

MaremaTrueckuid U NpyXKUHHBIA MassiTHUKU. [IpeBpanieHue sHepruu
MpH KoJiebaTeIbHOM ABMKEHUN

93

3aryxatouye KOJIeOaHUsL. BoinyxneHHble KoJIeOaHus..
Pe3onanc

9.4

Mexanudeckue BosiHbI. CBOMCTBA MexaHWYeCKuX BOJH. [IpomonbHbIe
u MOIEePEYHbIE BOJTHBI. Jnuna BOJIHBI U CKOpPOCTH €€
pacmpocTpaHeHus. MexaHW4YeckHe BOJHBI B TBEPAOM  Telle,
CEHCMUYECKHE BOJIHBI

95

3Byk. ['(poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6

HNudpas3Byk u ynpTpazByk

9.7

[IpakTrueckue pabOTHI:

OnpeenieHre 4acTOThI M IEpUOJia KoJIeOaHUH MaTeMaTHYECKOTO
MasITHHKA.

Onpe/enieHre YacTOTHI ¥ MIeproJia KOJIeOaHUi MPYKUHHOTO MasTHUKA
HccnenoBanue 3aBUCHMOCTH TEpHOJa KOJCOAHUN IMOBEIICHHOTO K
HUTH TPy3a OT JUTMHBI HUTH.

HccaenoBanue 3aBUCUMOCTH nepuoaa KoJIEOaHHH IPYKUHHOT'O
MasgTHHKA OT MAcCChI I'py3a.

ITpoBepka HE3aBUCUMOCTHU nepuoja KosnebaHuil  Tpy3a,
MOJBEIIEHHOr0 K  HUTH, OT  MacChl  Ipy3a M XXECTKOCTH
npy>XuHsl. I3mepenne yckopeHus cBOOOTHOTO MaeHUs

9.8

duznyeckue SIBICHUS B npupoze: BOCIIPUATHC 3BYKOB JXKUBOTHLIMH,
3EMIJICTPSACCHUC, CeCMHUUYECKHE BOJIHBI, YHaMH, 3X0

9.9

TexHnuyeckue YCTpOMCTBa: 9XOJIOT, UCII0JIb30BaHUE
yIBTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DJEeKTPOMarHUTHOE nojge.  DJIEKTPOMAarHUTHbBIE BOJIHBI.
CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 31eKTpOMarHUTHBIX BOJIH

10.3 DJeKTpOMarHUTHas npupoga  ceera.  CkopocTh CBeTa.

BosHoBrIE cBOMCTBA cBETA




10.4 [IpakTrueckue pabOTHI:
N3yueHne CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO
MOOUITBEHOTO TenedoHa

10.5 Odusnyeckue SABICHUS B IMpUpOJE: OHOJOTMYEecKoe JIeHCTBUE
BUJUMOTO, YJIbTPa(pHOJIETOBOIO U PEHTI€HOBCKOIO U3Ty4eHUI

10.6 TexHuueckue YCTpOWCTBA: UCIIOJIb30BaHUE
3JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3U

11 CBETOBBIE SABJIEHUA

11.1 JlyueBasa monenb cBeta. IcTOYHMKM cBETA

11.2 [IpssmMonuHEeHOE pacpOCTPaHEHUE CBETA

11.3 Otpaxenue cBeta. [mockoe 3epkaio. 3aKkoH OTpaKEHHUs CBETa

11.4 [Ipenomnenue cera. 3akoH mnpenaomiieHusa cBeta. [lomHoe
BHYTpPEHHEE OTPaKEHUE CBETA

11.5 JIunza. Xop siydeil B JIH3€E

11.6 Ontuueckas cucrema ¢doroanmapara, MHUKPOCKOIIA U
TeJecKoIa

11.7 I'ma3 KaK ONTHYECKAs CUCTEMA. bimsopykocts u
JaJIbHO30PKOCTh

11.8 Pasznoxxenue 6enmoro cBera B crekTp. OmbiTel HbioToHA. CrokeHue
CHEKTpaJIbHBIX 1[BETOB. Jlucrepcus ceeTa

11.9 [IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOI'O JIyda OT yIJia
MaJeHHUs.
N3yuenue XapaKTepUCTUK n300paKeHHs npeaMera B
IJIOCKOM 3€pKaJie.
WccnenoBanue 3aBUCUMOCTH yria NMPEJIOMIIEHHUS CBETOBOTO Jiyya OT
yrIjia MaJieHusl Ha TPaHMIIe «BO3AYX — CTEKIION.
[Tonyuenne w300paXeHHI C TIOMOIIBIO COOMpArOIIeH  JIMH3BIL.
Ompenenenne (HOKYCHOTO pPacCTOSHUSA W ONTHYECKOW  CHUIIBI
coOuparoIe TUH3HI.
OnbIThI 110 Pa3yIoKEHUIO OEJIOr0 CBETa B CIIEKTP.




OnpITHI IO BOCHIPUATHIO [[BETA IPEIMETOB MPU UX HAOIIOJEHUH Yepes
LIBETOBBIE (DUIIBTPHI

11.10 ®dusnueckue sBiaeHUS B npupoje: 3arMenus Connua u JlyHsl, 1sera
TeJ, ONTHYECKHE sBIIEHUS B aTtMocdepe (uBer Heba, pedpakuus,
paayra, MUpax)

11.11 TexHudeckue ycTpoicTBa: OYKH, MEPUCKOI, (GoToarmapar,
ONTUYECKUE CBETOBOBI

12 KBAHTOBBIE ABJIEHUA

12.1 OmneiTel Pe3epdopaa u muranerapHas MoJenb atToMa. Mojienb aroma
bopa

12.2 Hcnyckanue U IOIJIOLIEHUE cBeta  aroMoM.  KBaHTBHL
JInnenyarsie CIIEKTPHI

123 PagnoakTuBHOCTH. Anb(da-, 6eTa- 1 raMMa-u3ITydeHus

12.4 Crpoenue atromHoro sjapa. HykiioHHas Mozellb aTOMHOTO Sipa.
N3otomsl

12.5 PannoaktuBHbBIE MpEeBpaIICHUSI. [Tepuon noyrypacrnaja
aTOMHBIX S1EP

12.6 Snepubie peaKIuu. 3aKOHBI COXpaHEHUs 3aps10BOTO U
MaccOBOI0 YHUCE

12.7 DHeprus CBSI3U aTOMHBIX siep. CBsA3b MAaCChl U SHEPTUU

12.8 Peakuuu cuntesa u nenenus saep. Mcrounuku sHeprum CosHua u
3BE3]

12.9 SnepHas sHepreTuka. JleiicTBUE paiMOaKTUBHBIX U3JIy4YEeHUHN Ha
YKUBBIE OpraHU3MBI

12.10 [IpakTuyeckue paboOTHI:

HaGmronenne CIUIOIIHBIX " JIMHENYATHIX CIIEKTPOB
W3IIyYEHUSI.
UccnenoBanue TPEKOB: U3MEPEHUE SHEPIUU YaCTUIEI

110 TOPMO3HOMY TyTH (110 PoTorpadusim).
N3mepenue pagrnoakTuBHOTO (hOHA

12.11

®u3nYeCKUe SBJICHUS B TPUPOJIC: €CTECTBEHHBIM pPaguOaKTHUBHBIN
¢boH, KOCMHYECKHE Iy4Yd, PAJUOAKTUBHOE H3IyYCHHE MPUPOIHBIX
MHUHEpAJIOB, JEHUCTBUE PAJAMOAKTUBHBIX W3JIy4eHUM Ha OpraHu3M




YCIO0BCKa

12.12 TexHnuecKkue ycTpoicTBa: CIEKTPOCKOI, UHANBUYJIBHBINA JO3UMETD,
kamepa Bunbcona

HEPEYEHB (KOAUDPUKATOP) PACIIPEJAEJEHHBIX 11O KJIACCAM
MMPOBEPSEMBIX TPEBOBAHUI K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI OCHOBHOI'O

OBHIET'O OBPA3OBAHUA U DJIEMEHTOB COJAEPKAHUS 110 PU3UKE

Jlns mpoBeieHuss OCHOBHOT'O TOCYIApPCTBEHHOTO 9K3aMeHa 1o ¢usuke (nanee — OI'D
no ¢usuke) wucmonab3yercs MnepeueHb (KOAM(pUKATOp) NpOBepsAeMbIX TpeOOBaHUN K
pe3yabTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTENIbHOW IMPOrpaMMbl OCHOBHOTO OOIIEro
00pa3oBaHUs U 3JIEMEHTOB COJICPKAHUSL.

IIposepsiembie Ha OI'D mo ¢usuke TpedOBaHMS K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111€r0 00pa30BaHUs

Kon
MIPOBEPSIEMOTO
TpeOOBaHUs

ITpoBepsieMbie TPeOOBAHUS K PEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHSI
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMbl OCHOBHOTO OOIIIETO
obpaszoBanus Ha ocHoBe PI'OC

1

[Tonnmanue ponu (U3MKK B HAYYHOM KapTHHE MHpPa; CPOPMUPOBAHHOCTh
0a30BbIX MPEICTaBICHUI 0 3aKOHOMEPHOM CBSI3U M T03HABAEMOCTH SIBJICHUIN
MPUPOJIBI, O POJIU IKCIIEPUMEHTA B (PU3HKE, O CUCTEMOOOpa3ytoLiel posiu pU3NKU
B Pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH, 00 IBOIIOIUH
(bu3nUecKux 3HAaHUN U UX POJIH B LIEJIOCTHOM E€CTECTBEHHOHAYYHOMU

KapTHHE MUDpa, 0 BKJIa/I€ POCCUICKUX
1 3apyOeXHBIX YYEHBIX-(H3HKOB B Pa3BUTHE HAYKH, OOBSCHEHHE IPOLIECCOB
OKpY’KalOIIer0 MUpPA, Pa3BUTHE TEXHUKH U TEXHOJIOTMH




3HaHUS O BHUJAX MaTepuu (BEIIECTBO W TIOJIC), O JBM)KCHHH Kak CIocobe
CYIIECTBOBAHHS MaTEPHH, 00 aTOMHO-MOJICKYJIIPHON TEOPUU CTPOCHUS
BEIIECTBA, O (PU3MYECCKON CYIIHOCTH SIBJICHHH TPUPOIBI (MEXaHUYECKHUX,
TEIUIOBBIX, DJIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHUE PA3IUYaTh SIBICHUS 1O

OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, JEMOHCTPUPYIOLIHUX naHHoe  (huzmueckoe
SIBJICHUE;

YMEHHE pacro3HaBaTh TMPOSABICHHE W3YYCHHBIX (DU3UYECKUX SBICHUHA B
OKpY’KaoIlleM MUPE, BBIIEISASA UX CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

BJ'Ia,Z[eHI/Ie OCHOBaMH ITOHSITHIHOTO arrmapara U CHUMBOJIMYECKOI'O A3bIKA
(1)I/I3I/IKI/I " UCIIOJIb30BAHUC UX INJIS pCIICHUA y‘le6HBIX 3ajJla4; YMCHHC

XapPaKTCPHU30BaATb CBOMCTBa TCII, (1)I/I3PI‘IGCKI/IC SABJICHUA
H  MPOHECCCHI, HCIIOJIB3YS (I)YH,[[aMeHTaHLHBIe 151 OMITUPHUICCKHUC
3aKOHBI

YMeHHUe ONUCHIBATh N3YYCHHBIE CBOMCTBA TSN U (PU3UUYECKUE SBIICHHUSI, UCTIOB3YS
(hU3UYECKHE BETUINHBI

Bnanenne ocHOBaMHM METOJOB HAyYHOTO TIO3HAHUS C Y4YETOM COOIFOIEHUS
npaBujI 6€30MacHOro Tpyaa:
HaOmrofieHne  (DMBMYECKMX SBICHHN: YMEHHE CaMOCTOSITEJIbHO COOMpAaTh
OKCIIEPUMEHTAJIbHYI0 YCTaHOBKY W3 JaHHOTO Habopa o0OpyIOBaHHS IIO
WHCTPYKIIMM, ONHCHIBATh XOJ OIBITA W 3alKiChIBaTh €ro  Pe3yJbTaThl,
(hopmMynUpOBaTh BBIBOJIBL;
MIPOBEJICHUE MPSAMBIX U KOCBCHHBIX H3MEPEHUH (PU3NYCCKUX BEITUUHH: YMCHHE
TUTAHUPOBATh M3MEpPEHUS, CaMOCTOSTEIIEHO cobuparb
IKCIIEPUMEHTAIBHYIO  YCTAaHOBKY 1o WHCTPYKIIHH, BBIUUCIIATh
3HAYCHUC BEJIUYHMHBI W AHAJIU3UPOBATH IOJYYEHHBIC PE3YJIbTAThHl C yIETOM
3aJTAaHHOM MTOTPEIITHOCTH PE3YJIbTATOB H3MEPEHUH; TTPOBEACHNE HECIIOKHBIX

SKCIIEPUMCHTAJIbHBIX I/ICCJ'IC,I[OBaHI/If/'I; CaMOCTOATEIIbHO CO6I/IpaTB

SKCIICPUMCHTAJIbHY IO YCTaHOBKY H MMpOBOAUTH

HUCCIICAOBAHUC IIO HWHCTPYKIUH, NpeACTaBJIATDH IMOJIYUYCHHBIC
3aBUCHUMOCTH (I)I/I3I/I‘ICCKI/IX BCINYHNH B BHAC Ta6J'II/II_[I/I Fpaq)I/IKOB,

YUUThIBaTh  NOIrpCIIHOCTH, JCJIATh BBIBOJbI 110 pe3yJibTaTaM
HUCCICIOBAaHUA

ITonumanue XapPaKTCPHBIX CBOMCTB (I)I/ISI/IIICCKI/IX MoJieneu (MaTepI/IaJ'H)HaH TOYKa,
a0COJIFOTHO TBECPAOC TCJIIO, MOACIIN CTPOCHUA I'a30B, JKUIKOCTEH U TBCPABIX TCJI,




IUTaHeTapHasi MOJIEIb aTOMa, HyKJIOHHAas MOJEIb aTOMHOIO sjpa) M yMEHHue
OPUMEHATh UX JJIS 00bACHEHHS (PU3MUYECKUX TPOLIECCOB

YMeHue oObACHATh (U3MUECKUE MPOLECCHl M CBOICTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYallMi NPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YAaCTHOCTH,
BBISIBJIATh IPUUMHHO-CIICJICTBEHHBIC CBSA3H U CTPOUTH OOBSICHEHUE C OMOPOM Ha
U3yuyeHHbIE  CBOMCTBa  (PU3MYECKUX  SBJICHUH, (U3MYECKHE  3aKOHBI,
3aKOHOMEPHOCTH U MOJEIHN

YMeHue pemath pacueTHble 3amaud (Ha Oa3e 2-3 ypaBHEHHIl), HCIOJIB3Ys
3aKOHBI W (OPMYJIBI, CBS3BIBAIONIME (U3UYECKUE BEIUYMHBI, B YaCTHOCTH,
3allUChIBATh KPATKOE YCIIOBHE 3aJa4yH, BBIABIATH HEIOCTAIONIME JIaHHBIC,
BBIOMpATh 3aKOHBI M (POPMYIIBI, HEOOXOAUMBIE ISl €€ PEIIeHHs], UCTIOIb30BaTh
CIpaBOYHbIE JaHHBIE, MNPOBOAUTH pacdyeThl M OILEHUBATH PEATUCTUYHOCTH
MOJIYYCHHOTI'O 3HAYCHUA (1)I/I3I/I‘-IGCKOI\/’I BCIINYHHBI, YMCHUC OIIPCACIIATH
pa3MepHOCTh (PU3NUECKON BETMYUHBI, TOJTyUYCHHOH NPH PeIICHUH 3a]auu

YMeHnue XapaKTepu30BaTh IIPUHLIMIIBI JNEUCTBUS TEXHUUYECKUX
YCTPOICTB, B TOM 4HCJIE OBITOBBIX HPUOOPOB, U MPOMBIIUIEHHBIX

TEXHOJIOTHYECKUX TIPOHECCOB IO HUX OIKCAHUIO, HCIOJIB3ysA 3HaHUA O
CBOMCTBaX (bl/ISI/ILICCKI/IX SIBJICHHUH 1 H€06XOZ[I/IMBI€ (bHSI/I‘{eCKI/Ie 3aKOHOMCPHOCTHU

10

Ymenue UCII0JIb30BaTh 3HAHUS 0 bu3nueckux ABJICHUSAX B
MIOBCEJJTHEBHON  KM3HM Juid  obOecrieyeHus  0e30MaCHOCTH MpH 0OpalleHNH
¢ OBITOBBIMU IPUOOPAMHU U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHHS 310POBbs
U COONIIOJICHUST HOPM DJKOJIOTMYECKOTO TOBEACHUS B OKpYyXKawllel cpene;
MOHUMaHHE HEOOXOJAWMOCTH TMPUMEHEHUS JOCTIKEHHHA (PU3UKU U TEXHOJOTHH
JUIsL PAllMOHAJIBHOTO IIPUPOAOIIOIB30BAHNUS

11

OmnbIT moucka, npeoOpa3oBaHUs U NpPEACTaBIeHUsS HHPopMauu (pU3NUEecKOro
COJEpKAHUSA C  MCIOJIb30BaHMEM  HMH()OPMAIMOHHO-  KOMMYHUKaTHBHBIX
TEXHOJIOTHIA;

YMEHHE  OLICHHUBAaTh JIOCTOBEPHOCTh MIOJTyYEHHOMN uHpOpMaIu
Ha OCHOBE UMEIOIINXCS 3HAHUHN U TOTIOJIHUTEIbHBIX HICTOYHUKOB; YMEHUE
HCII0JIb30BaTh IIPU BHIIIOJHEHUH YU€OHBIX 3aJjaHUI HAy4YHO- MOMYJISIPHYIO
JIUTepaTypy (pUsMUecKoro cojepikaHusi, CIpaBOYHbIE MaTE€pPHAIIbl, PECYPCHI CETH
WHreprer;

BlIajicHHe 0a30BbIMM HaBBIKAMU IpeoOpa3zoBaHUsl HH(OpMaMM U3 OJHOU




3HAaKOBOM CHCTEMBI B APYryro;, yMCHHE CO3/1aBaThb COOCTBEHHBIE MHUCbMEHHEIE U
YCTHBIC COO6H.I€HI/I${ Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB

IlepeyeHs 371eMeHTOB coepkaHusi, NpoBepsieMbIX Ha OI'D no ¢gusnke

Kon ITpoBepsieMblii 2IEMEHT COIAEPKaHUS
1 MEXAHUWYECKUE ABJIEHUA

1.1 MexaHnueckoe JIBUKECHHE. MarepuanbHas touka. CucremMa  OTcuerta.
OTHOCUTENBHOCTD IBUYKEHUS

1.2 PaBHOMepHOE 1 HEpaBHOMEpHOE ABMKeHUEe. CpeHsis ckopocTh. Dopmyna ais
BBIUMCJICHHSI CPETHEN CKOPOCTH:
v_ S

H_
t

1.3 PaBHOMEpHOE NpAMONIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAMHATHI Te€a OT BPEMEHHU B
Clly4ae paBHOMEPHOTO MPSMOJMHENHOTO JBUKEHMUSL:
X(t) = Xo + Vit.
I'paduku 3aBUCUMOCTH OT BPEMEHH IS POEKLIUU CKOPOCTH, POEKIMH NepEeMEIICHNUS,
MyTH, KOOPAUHATHI TP PABHOMEPHOM MPSIMOJIMHEMHOM JIBUKEHUHN

1.4 3aBUCHUMOCTh KOOPAMHATHI T€Ia OT BPEMEHHU B CIIy4ae paBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO IBHKEHUS:

p 2
x(t)ﬂxo EvoxtEax < 5
DopMyJIIbl ISl TPOEKIINH MTepeMEIlIeHuUs, MPOSKIIUU CKOPOCTH U MPOEKIUN YCKOPEHUS
[IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBHYKEHUH:
; 2

sx(t)ﬂvox <tEax < .




v.(Ev, Ea <4

ax(t) = const,

V2X2 — le2 = 2axsx.

I'paduky 3aBUCMMOCTH OT BpEeMEHH JUIsl MPOEKLUUU YCKOPEHUs, MPOEKIUU CKOPOCTH,
IIPOCKLUU IEepEeMELICHUs, KOOPAMHATBHI IIPU PABHOYCKOPEHHOM IIPSIMOJUHEHHOM
JBUKECHUU

1.5

CBobosnHoe maneHue. PopMyInbl, ONUCHIBAIOLIME CBOOOJHOE TaJeHUE Teja I0
BEPTUKAIM (JIBMKEHUE Tela BHM3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3eMIIH).
I'paduku 3aBUCUMOCTH OT BPEMEHH JJIsl MPOCKIUU YCKOPEHHUS, IPOCKIIMM CKOPOCTH H
KOOpJIMHATHI TNPH CBOOOJHOM TMAJACHUU Teja MO BEPTUKAIH

1.6

CkopocTh paBHOMEPHOI'O JABI)KEHHUS Tesla To OKpyHOcTH. HarpaBienue ckopocTu.
®opmyia sl BHIYUCICHHSI CKOPOCTH Yepe3 panyc OKPYKHOCTH U MEPUO OOpaIleHusI:

2 ZR

VBT

HeHTpOCTpeMI/ITeJ'H:HOe YCKOpPCHHUC. HaHpaBHeHI/IG HOCHTPOCTPEMUTCIIBHOI'O YCKOPCHHA.
CDopMyna AJI1 BBIYUCJIICHUA YCKOPCHUSA !

2
v

CIHHR.

®dopmyiia, CBsI3bIBAIOIIAst IEPUO]] M YACTOTY OOpallleHus:

v

1
H_
T

1.7

Macca. [InotHocts BemectBa. @opmyJia 15l BBIYUCICHUS TUIOTHOCTH:

PE
”

1.8

Cuna — BektopHas gusnueckas BenuunHa. CII0)KeHHE CHIT

1.9

SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroroHa:




FHEm<a.

ConarnpaBiieHHOCTh BEKTOpa YCKOpPEHUS Tela WU BEKTOpa CHUIBI,
JICUCTBYIOIIEH Ha TEJIO

B3aumoneiictue ten. Tpernii 3akoH HeroToHa:

Fom) B ADF )

1.12

Tpenue nokos u TpeHue cKoybxeHus. opMyiia /Ui BHIYUCICHUS MOIYJISl CHIIbI TPEHUS
CKOJIb)KEHUSI:

F P H <V
1.13 Hedopmarus tena. Yopyrue u Heynpyrue nedopmanuu. 3aKoH YIpyroi nedopmanuu
(3akoH ['yka):
FHEk<3!
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOT'O TATOTEHUS:
1 <m2
F=¢<" .
2
R
Cuna TspkecTH. Y CcKopeHHe CBOOOTHOTO MaeHuUs.
®opmyJia 1151 BBIYUCIECHUS CUIIBI TSHDKECTU BOJIM3H MOBEPXHOCTH 3EMIIN:
F=mg.
Hpwxenne  rmaHer  Bokpyr Comnuma.  IlepBas  kocmuueckas CKOpOCTb.
HesecomocTs u nieperpysku
1.15 Wmnynbce Tena — BekTopHast prusnyeckasi BEIMYHHA.
p Env-
HMItyibC CUCTEMBI TEN.
N3menenune nmmynbca. IMIynbC cuiibl
1.16 3aKOH COXpaHEHUs UMITyJIbCa JJIs 3aMKHYTOM CHUCTEMBI TEII:
pE mv, = v, H const.
PeakTuBHOE IBIDKEHHE
1.17 Mexanunueckas pabota. @opmyna Asis BEIUUCICHUS paOOThI CUIIBI:

A H Fs cosa.




Mexannuyeckas MOIITHOCTD:

N __ A4
|

t

1.18

Kunernueckas u MMOTCHIMAJIbHAs SHCPIUd. (DopMyna JIA
BBIYUCIICHUS KUHETHISCKOMU OHCPIUU:

m?
E, H .
k=g

Teopema 0 KHHETUYECKOU SHEPTUH.
dopmyiia 171 BBIYUCICHUS TOTEHIMAIBHON YHEPTUM TeJIa, MOHIATOrO HaJl 3eMIICH:

E, = mgh

1.19

MexaHnyeckast SJHEprus:

E=E,+E,

3akoH COXpaHCHUA MEXaHUYECKOM OHEPruu. CDOpMy.]'Ia JJIA 3aKOHa
COXpPAaHCHUA MEXaHUYECKOM OHCPTHUU B OTCYTCTBUC CUJI TPCHUS:

E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPIUH IIPU HAJTMYUU CUIIBI TPEHUS

1.20

[IpocTeie MexaHU3MBI. «30JI0TO€ MPABUIIO» MEXAaHUKH. Phryar.
MowmeHT cuibl:

M =FlL

VYciioBue paBHOBECHS phlyara:

M1+M2+...:O.

TToaBMXHBIN U HETTOABIKHBINA OJIOKH.

KII IL ATOJIC3HasA

IMPOCTBIX MEXAHU3MOB, n =

A3anaquHa;1

1.21

I[aBJ'ICHI/Ie TBEPAOTro TEIIA.

CDopMyna AJId BBIYUCIICHUA OaBJICHUA TBEPAOro TCIa:




p_

S

JaBnenue raza. AtMmocdepnoe napnenue. ['unpocratuueckoe
JaBJICHUE BHYTPU KUAKOCTU. DopMyIta sl BEIYUCICHUS AaBICHUS
BHYTPH KHUJIKOCTH:

pngh ElpaTM

1.22 3akoHn [lackans. ['mppaBnuyeckuii npecc
1.23 3akon Apxumena. @opmyna uisi ONpeaesieHus BBITAJKUBAIONIEH CHIIBI, JIEUCTBYIOIIEH
Ha TeJI0, OTPYKEHHOE B )KUJIKOCTb WJIN I'a3:
F Apx. H pgl.
Ycnosue nnaBanusd tena. [InaBanue cynoB U BO3NyXOILIaBaHHUE
1.24 Mexannueckue kojeOaHUs. AMIUIMTYJa, HEpUOJ M YacToTa KoJeOaHWH.
®dopmya, 1
CBSI3BIBAIONIAS YACTOTY U mepuo kosiebanuit: V H —
T
1.25 MaremaTudeckuii U TIPYKUHHBIA MasTHUKHU. IIpeBpamenue SHEPIUu
pU KoJeOaTeIbHOM JBHKEHUU
1.26 3aryxatomue kojaebaHus. BeinyxieHHbie konebanus. Pe3onanc
1.27 Mexannyeckue BoaHBL. [IpofonapHbIe U onepedHsle BOIHBL. JJIMHA BOJIHBI U CKOPOCTh
pacpoCTpaHEHUS BOJIHBL:
A v <T
1.28 3Byk. [')poMKOCTb 1 BbIcOTa 3ByKa. OTpakeHHe 3ByKOBOW BOJIHBI HAa IPAHULIE IBYX CpEZ.
NHudpa3Byk u ynbpTpa3Byk
1.29 [TpakTrueckue paboThI

N3mepenue cpeaHell MIOTHOCTU BELIECTBA; apXUMEIOBOM CHJIbL; KECTKOCTU HPY KUHBI;
KO3 UIMEHTa TPEHHS CKOJIbKEHUSI; paOOThl CUJIBI TPEHUS, CHIIbI YIPYTOCTH; CpeIHei
CKOpOCTH JBIKEHHMsI Opycka II0 HAKJIOHHOM IUIOCKOCTH; YCKOpeHHs Opycka IpHu
JIBIDKEHUM  TI0  HAKJIOHHOM  IUIOCKOCTHM;  4YacTOThl M Iepuoja  KoyieOaHui
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI M MEpHOa KoIeOaHU! MpPYKMHHOTO MAasiTHHKA,
MOMEHTa CHWJIbI, JEWCTBYIOIIEro Ha pblyar; paboThl CHIIbI YIPYTrOCTH NPH MOABEME
rpy3a ¢ NOMOILBIO HEMOJBMKHOTO OJI0Ka; pabOThl CHIIBI YIPYTOCTH IPH TMOABEME
rpy3a ¢ HOMOIIBIO TOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00beMa MorpyKeHHOM




YacTU Tela U OT IUIOTHOCTH JKUJIKOCTH; HE3aBUCHUMOCTH BBITAJIKHUBAKOLIEH CUIBI OT
MaccChl TeJla; CUJIbI TPEHMS CKOJIBKEHHS OT CWJIBI HOPMAJIbHOIO JABJICHHs M OT pojJa
MOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHMKAIOLIEH B MPY’KUHE, OT CTENEHU AePOopMaliu
NPYKHUHBI; YCKOpEHUs Opycka OT yria HakJIOHa HalpaBJsoLIeH; mepuoia (4acTOThI)
KOJICOAHUN HUTSHOTO MasTHUKA OT AJUHBI HUTH; NEpUOAA KojieOaHWH NPYyKHHHOTO
MasiTHUKAa OT MAacChl I'py3a M JKECTKOCTH IIPY’KUHBI, MCCIEIOBAHHE HE3aBUCUMOCTHU
nepuoja KojaeOaH!i HUTSIHOTO MasgTHUKA OT MacChl Ipy3a.

[TpoBepka ycinoBusl paBHOBECHS pbluara

1.30

®u3nyecKue SBICHUS B MPUPOJE: NMPUMEPHI ABMKEHUSA C PA3IMYHBIMU CKOPOCTSIMHU B
JKUBOM W HEXKWBOW IIpUpOJe, JCHUCTBHE CHIIbI TPEHHsS B IPHUPOJAE U TEXHUKE,
IIPWINBBI U OTJIMBBI, JBHKEHHE IIaHEeT COIMHEYHON CHUCTEMBI, pPEaKTUBHOE JBUXECHHUE
KUBBIX OPTaHM3MOB, PbIYard B TeJI€ YEJIOBEKAa, BIMSIHUE aTMOC(EPHOro AaBICHUS Ha
KUBOW OpraHu3M, IUIaBaHUE pPbIO, BOCHPUATHE 3BYKOB XHBOTHBIMH, 3€MIIETPSICEHUE,
CEHCMHMYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

TexHUYecKue YCTPONCTBA: COHIOMETP, JATYUKH IIOJIOKECHHS, PACCTOSHHUS U
YCKOpEHUs, JTUHAMOMETpP, TMOJIIUIHUKHA, pAKeThl, pblUar, TOJBMXHBIA U
HETIOABIDKHBIA ~ OJIOKM, HAaKJIOHHAs IUIOCKOCTh, NPOCThIE MEXaHW3MBI B OBITY,
co00IIarIIMECst COCYABI, YyCTPOWCTBO BOJOTIPOBOAA, THAPABIMYECKHH MTPEecC, MAaHOMETD,
OGapoMeTp, BBICOTOMEp, TIOPITHEBOKH HACOC,  apeoMeTp,  JXOJOT,  HCIIOJIb30BaHUE
yIBTpa3Byka B  OBITY M TEXHHKE

TEIIIOBBIE ABJIEHNA

2.1

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOH TEOpUH CTPOSHHS BEIEeCTBa.
Mogenu TBEpIOTro, KUAKOI0 U ra3000pa3HOro cocTosiHui BemecTBa. Kpucramimueckue
U aMmop(HBIE Tena

22

JBuxeHue YaCTHUII BEIIICCTBA. CBs13b CKOPOCTH JBYKCHMS YaCTHIL
¢ remnepaTtypoil. bBpoyHoBckoe nBuxkeHue, Tudpy3us

2.3

CMaynBaHue 1 KalmUWJJIAPHBIC ABJICHUA

24

Temmopoe pacIMpCHUC U CKATHUC

2.5

TermnoBoe paBHOBeCHE

2.6

Buytpennsist sueprusi. Pabota u teruonepenada Kak crocoObl W3MEHEHHs BHYTPEHHEH




SHEPrUU

2.7 Bunbl Teruionepeaayun: TeMI0NPOBOAHOCTb, KOHBEKIINS, U3ITyYECHUE
2.8 Harpesanue U OXJAXKACHUE tesn.  Komuuectso TEIUIOTHI. VY nenvHas
TEIUIOEMKOCTB:
Q = Cm(tz — t1)
29 3aKOH COXpaHEHUs SHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOTO OanaHca:
Q1 + Q2 +...= O
2.10 Hcnapenne u konaeHcanus. Mi3MeHeHne BHYTPEHHEN SHEPTUH B ITPOLIECCE UCTIAPEHUS U
KoHAeHcauuu. Kunenue xuakoctu. Y aenpHas TeImioTa napooOpa3oBaHusi:
L_ 0
-
m
2.11 BnaxxHocTh Bo3ayxa
2.12 [InaBnenue U KpUCTAJIU3ALIMSL. N3menenue BHYTpEHHEHN SHEPTUU
IIPY IJIABJICHUN U KPUCTAJUIM3ALMK. Y I€JIbHAS TEIUIOTA [IJIaBJICHHUSA:
L
=
m
2.13 BHyTpeHHss dHeprus CropaHus TOIUIMBA. Y AENIbHAsI TEILUIOTAa CTOPaHMs TOIUIMBA:
'
=
m
2.14 [Tpunnumne! padoTs! TerioBsix Asurateneit. KIIJ[ rermmoBoro aurares




2.15

[TpakTrueckue paboThbI

H3mepenne ynenpHOM TEIUIOEMKOCTH METAUIMYECKOrO ILWIMHIpA; KOJIUYeCTBa
TEIUIOThI, MOJYYEHHOTO BOJIOW KOMHATHOW TeMIiepaTtypbl (UKCHPOBAHHOM MacChl, B
KOTOPYIO OIIYLIEH HAarpeTbli LMIUHAP; KOJIUYECTBA TEILIOTHI, OTAAHHOIO HArpeThbIM
LUIMHAPOM, IIOCJIE OIyCKAaHUs €ro B BOAY KOMHATHOM TEMIIEPATypPbl; OTHOCUTEIBLHON
BIIQXKHOCTH BO3/1yXa; yJI€JIbHOM TEIUIOTHI IIABIICHUS JIbJA.

HccnenoBanne M3MEHEHUs TEMIIEPAaTypbl BOJBI NPHU PA3JIMYHBIX YCJIOBMSAX; SIBICHUS
Ter1ooOMeHa py CMEIIMBAaHUU XOJIOJHOM U Topsiueld BOJIbl; Mpoliecca HCIapeHus

2.16 dusnyeckue SIBJICHUSA B MPUPOJIE: MOBEPXHOCTHOE HaTsDKEHUE |
KaNWUISIpHbIE SBJICHUS B NPUPOAE, KpUCTaUIbl B mpupoae, uznydenue CounHia,
3aMep3aHre BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHera

2.17 TexHuueckue YCTpOICTBa: KaIUJUISIPHI, MIPUMEPBI MCIIOJIb30BAHUS
KPUCTAJIJIOB, XHMIKOCTHBIA TEPMOMETp, AAaTYMK TEMIIEpaTyphl, TEPMOC,
cucTeMa OTOIUICHHUS! JOMOB, THTPOMETPHI, TICHXPOMETp, NapoBasi TypOHHA, IBUTATENb
BHYTPEHHET0 CTOPaHUs

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onextpuszanus Tei. J[Ba BUaa 3JeKTpUUECKHX 3apsi/IoB

32 B3anmoneiictBre 3apsskeHHBIX Tell. 3akoH Kyona

33 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3aps/ia

3.4 Onexkrpuueckoe none. HanpsskeHHOCTh anekTpudeckoro mnouis. IpuHnumn
CYNEPIIO3UIINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5 Hocurenmu  asnextpuyeckux 3apsAnoB.  JIeHCTBHE  DIIEKTPUYECKOIO 0JIA
Ha 3JIEKTpUUYecKue 3apsaabl. [[poBOIHUKY U AMDIEKTPUKU

3.6 [TocTosiHHBIN 2IEKTPUYECKUN TOK. JleHCTBUS 3IeKTpUuecKoro toka. Cuia Toka.

Hanpsxenue.




3.7 DJIEeKTPUUYECKOE COMPOTHBIICHHUE. Y ACIBbHOE AIEKTPHUECKOE COIPOTHBIICHHE:

RS

S

3.8 3akoH Oma U1l ydacTKa 3JI€KTPUYECKOHN LEMu:
"a¥
R

39 [TocnenoBarenbHOE COEIMHEHUE POBOAHUKOB!

I]ZIQ;U:U]+U2;R:R]+R2.

Hapanneanoe COCIMHCHHEC ITPOBOJHUKOB PABHOI'O COITPOTHUBJICHUA:

Rl
U=U;I=1 +I;RH
1 2 1 2

2

CMenIanHbIE COCIMHCHUA ITPOBOAHHUKOB

3.10 PaboTa 1 MOIITHOCTBH JIEKTPUUYECKOTO TOKA.

A=U-1-tP=U-"I

3.11 3akon J[xoyns-Jlenia:

Q=I-R-t
3.12 OmneiT Opcrena. MarautHoe 1nosie NpsSIMOTO NMPOBOJHUKA € TOKOM. JIMHUM MarHUTHOU
UHTyKIUH
3.13 MarauTHoe 10Jie OCTOSSHHOTO MarHurta. B3auMozeicTBHe MOCTOSHHBIX MarHUTOB
3.14 JlelicTBME MAarHUTHOTO IOJIS1 HA MTPOBOJHUK C TOKOM

3.15 OneiTel @apanes. SABnenue snekTpoMarHuTHON MHAYKUuU. [IpaBumno Jlenna




3.16

[TpakTrueckue paboThbI

H3Mmepenne 3IEKTPUYECKOTO CONPOTUBICHHS PE3UCTOPA; MOLIHOCTH JJIEKTPHUYECKOIO
TOKa; pabOThI 3JIEKTPUUECKOrO TOKA.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HUKAIOILIEIO B IPOBOAHMKE (PE3UCTOPSI,
JaMII04Ka), OT HaIpsDKEHUs HAa KOHLAX IPOBOJHMKA; 3aBUCUMOCTH CONPOTHUBIICHUS OT
JUIMHBI TPOBOJIHHKA, TUIOIIA/IH €T0 IONEPEYHOr0 CEUYEHHUS U YACIBHOIO CONIPOTHUBIICHHUS.
IIposepka IpaBuia I ¢ AIIEKTPUYECKOTO HaIpsDKEHUS  MIpU
IIOCJIEIOBATEIIbHOM COEJAVHEHUU IPOBOJHUKOB; IPABHJIA JUIS CHJIBI JJIEKTPHUYECKOTO
TOKa MpHU NapauieIbHOM COeIMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JTAMIIOUYKa)

3.17 Ousnyeckue SBICHHUA B MPHUPOJAE: JJIEKTpUYECKHE SBJICHHS B  aTtMocdepe,
ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MOJIe 3eMId, Apeiid MOIICOB, pPOJb
MarHUTHOTO MOJsl AJIA KU3HU Ha 3emiie, MOJISIPHOE CUSTHUE

3.18 TexHuueckue yCTpOMCTBa: 3JEKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK
JNEKTPUYECKOM  DHEPTHH, JJIEKTPOOCBETUTENbHBIE  MPHOOpPHI, HAarpeBaTelbHBIC
AIIEKTPOTPUOOPHl  (MIPUMEPHI), AJIEKTPUUYECKUE TNPETOXPAHUTETH, OSICKTPOMATHHT,
AJIEKTPOJIBUraTEIb IOCTOSSTHHOTO TOKA, FTEHEPATOP MTOCTOSHHOTO TOKa

3.19 OneKkTpoMarHuTHbIe BOJHBIL. [1Ikana 3ekTpoMarHUTHBIX BOJIH

3.20 JlydeBas mozenb ceta. [IpsamonuHeitHoe pacipoCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [lmockoe 3epkasno

3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus ceera

3.24 JIunza. Xox nydeidt B nuH3ze. DokycHOE paccTOsiHUE JMH3BI. OnTUYecKas CUjia JIUH3bI:
D=1/F

3.25 I'na3 kak ontudeckas cucrema. OnTHuecKue mpudopsI

3.26 [IpakTuueckue paboThI

W3mepenne onTHYecKOW CHIBI coOMparomei JHH3BL; (OKYCHOTO  PACCTOSHHS
coOuparomied  JnuH3bI (IO CBOMCTBY  paBEHCTBa  pa3MepoB  IpeaMeTa U
U300paXeHHs, KOrJa MpeAMEeT paclojioKeH B ABOHHOM (okyce), MOKazaTemns
NPEIOMIIEHHUS CTEKJIA.




HccnenoBanue cBoiicTBa M300paKeHMSI, OJIYICHHOTO C TIOMOIIBIO COOMPAIOMIEH JINH3HI;
U3MEHEHUs1 (OKYCHOIO pacCTOSHHUS [JBYX CJOXKEHHBIX JIMH3; 3aBUCUMOCTU yTja
MIPEJIOMJIEHUS] CBETOBOTI'O JIy4a OT yIJia MaJeHUs] Ha IPAHUIIE «BO3JIyX — CTEKIIO»

3.27 ®usunyeckue sBiIeHUs B npupoje: 3atMenus ConHua u JIyHbI, 11BeTa TeJ, ONTUYECKUE
aBieHus: B atMocepe (1BeT Heba, pepakius, paayra, MUPax)

3.28 TexHuueckue ycTpOHCTBAa: OYKH, MEPUCKOI, (oToammapaT, ONTHUYECKUE CBETOBOJIBI

4 KBAHTOBBIE ABJIEHUA

4.1 PagunoaktuBHOCTE. Anb(a-, Oera-, ramma-m3nydeHus. Peakuuu anbda- u Oeta-
pacraza

4.2 OmneiTel Pesepdopna nmo paccesnuto anbda-yactuil. [lnanerapHas mozens aToma

43 CocraB atroMHOTO siapa. M30T0mnsI

44 [lepuon nomypacnaja aTOMHBIX sIZIEP

4.5 S nepHble peakiu. 3aKOHbI COXPAHEHUS 3apsiJ0BOTO U MACCOBOTO YUCEN

4.6 Ousnueckue SBICHHUS B MPUPOJE: €CTECTBEHHBIH paAMOAKTHBHBIN (POH, KOCMHUYECKHUE
Jy4H, palOaKTUBHOE HM3JIy4YeHHE NMPUPOAHBIX MHUHEPAJIOB, JAECUCTBHUE PaJMOaKTHUBHBIX
M3JIy4eHUI Ha OPTaHU3M YeJIOBEKa

4.7 TexHuueckue YCTpOMCTBa: CIIEKTPOCKOIIL, VUHIVBUAYaIbHBIN JIO3UMETP,
KaMmepa Bunbcona, siiepHast sHepreTuka

YYEBHO-METONYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gusuka, 7 kinacc/ [epwimkun .M., UBanoB A.U., AkiinonepHoe o0I11eCTBO

«3parenscTBO «IIpocBenienue

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AkiinoHepHOe 00111€CTBO

«M3parenscTBO «IIpocBenienue

» Gusuka: 9-i1 knacc: 6a30BbI ypOBEeHb: YueOHUK, 9 knacc/ Ileppiukun WM.




M., I'ytauk E. M., IBanoB A. ., IletpoBa M. A., AKinoHepHOE 00I1IECTBO

«M3parensctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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