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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3nKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs COCTaBlIeHa Ha OCHOBE
NOJIOKEHUH M TpeOOBaHUHM K pe3yiabTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTelbHON
nporpammsl, npeacraBieHHbIXx B PI'OC 00O, a takxke ¢ yu€tom (denepanbHO paboyeil mporpaMmbl
BociuTanus U KoHnenmuu npernogaBanust yaeoHoro npeamera «Ousukay.

Copepxanue mnporpaMmbl o (H3UMKe HampaBlieHO Ha (OPMHUpPOBAHHE €CTECTBEHHOHAYYHOH
TPaMOTHOCTH O0YYaIONIMXCsl M OPraHU3aIMI0 3ydeHHs (PU3UKH Ha IEATEIbHOCTHOM OCHOBE. B mporpamme
1o (pU3MKe yYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu tpedoanuii ®I'OC OO0
MJIAaHUPYEMBIM JTMYHOCTHBIM U METANPEAMETHBIM Pe3yJibTaTaM O0yUeHHUs], a TAKKE MEXKIPEAMETHBIE CBSI3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0o 00pa3oBaHusl.

[Tporpamma o (pu3uke ycTaHaBIUBAET pacupeeseHre yueOHOro Mmarepuaa mno rojam ooydeHus (1o
KJ1accaMm), IpejiaraeT IpUMEepHYIO MOCIeI0BaTEIbHOCTh U3YUEHHUS TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
IPEIMETHOTO COJCPKAHUS U YIETE BO3PACTHBIX OCOOCHHOCTEH 00yYarOIIUXCs.

[Iporpamma no usuke pazpadoTana ¢ 1ebi0 OKa3aHUs METOIUYECKOM TOMOIIIM YYUTEIIO B CO3AaHUU
paboyeil MporpaMMsbl 0 y4eOHOMY NIPEAMETY.

Ou3rKa SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX IPEIMETOB, TOCKOIBKY
¢bu3nUecKue 3aKOHBI JISKAT B OCHOBE MPOIECCOB U SBJICHUM, U3y4aeMbIX XUMHUEH, OUOIOTHEH, aCTPOHOMHUE
u (huznueckoi reorpadueil, BHOCUT BKJIa/l B €CTECTBEHHOHAYYHYIO KAapTUHY MHUPa, IPEIOCTaBIIIET Hanbomee
siCHbIe 00pa3Ibl MPUMEHEHUsI HAYYHOTO METOAA MO3HAHHS, TO €CTh CIoco0a MOJTYYEeHHUsS JOCTOBEPHBIX
3HAaHUW O MUDE.

OpHa U3 TJIaBHBIX 3a/1a4 (U3HUECKOTO 00pa3oBaHUS B CTPYKTYpE OOIIEro 0Opa30BaHUS COCTOUT B
(dbopMUPOBAHUU €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K HayKe y 00y4Jaromuxcsl.

N3yuenne ¢pus3nku Ha 6a30BOM ypOBHE MPEINOIAraeT OBIAJACHUE CISAYIOIIMMU KOMIIETEHTHOCTSIMH,
XapaKTEepU3YIOLIMMU €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

® HAay4HO OOBSCHSTDH SIBICHHUS;

® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHMS,

® UHTEPHPETUPOBATH JAHHBIC M HUCIIOJI30BATh HAYYHBIC JTOKA3aTEIbCTBA ISl TOJIYYCHHS
BBIBOJIOB.

[enn u3ydenus Gu3NKA HA ypOBHE OCHOBHOTO 00IIero oOpa3zoBaHus ompejaeneHbl B Konnenuun
npenoAaBaHus yueOHoro npeamera «Pu3nka» B 00pa3oBaTeabHbIX opranu3anusx Poccuiickoit denepanum,
pean3yIoluX OCHOBHBIE 0011e00pa3oBaTeNbHblEe MPOrpaMMbl, YTBepkAEHHON pemeHnneM Komnerun
Munuctepcta npocsernienus Poccuiickoit denepanuu (mpotokon ot 3 aexadpst 2019 r. Ne [IK4BH).

Heau nzyyenus pusuku:

e nmnpuoOpeTeHHe HHTEepeca U CTPeMIICHUs OO0YyJarolMXCsi K HAaydHOMY H3YUEHUIO MPUPOJIBL,

pa3BUTHE UX WHTEIIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE IPEACTABICHUI O HAYYHOM METO/E MO3HaHUS U (HOPMUPOBAHHME HUCCIEI0BATEIHCKOIO

OTHOIIIEHHUS K OKPYKAIOUUM SIBIICHUSIM;

¢ (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa H3yuyeHUs OCHOB CTPOSHUS MAaTEPUU U

byHIaMeHTAIbHBIX 3aKOHOB (DU3HKHU;

e (GopMHpPOBAHKME TMPEACTABICHUNA O POMU (DU3UKKU HJIs Pa3BUTHS APYTMX €CTECTBEHHBIX HayK,

TEXHUKH U TEXHOJIOTHIA;
® pa3BHUTHE TMPEICTaBICHHUN O BO3MOXHBIX cepax Oynymeld mpohecCHOHANBLHON NesSTeNbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JaJbHEHIIeMy 00YISHHIO B 3TOM HAIPABICHHH.
Joctuxenune 3TuxX Leneil mporpammbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA
obecreunBaeTcs pelieHueM CIeAYyomuX 3a1ay:
e TpHOOpPETeHHE 3HAHMK O JTUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAaHMUYECKHX, TEIJIOBBIX,
ANEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e MnpuoOpeTeHHe YMEHH OMUCHIBATH U OOBICHATH (PU3WYECKUE SBICHHUS C HCIOJIB30BAHUEM
MOJTYyYECHHBIX 3HAHUI;

® OCBOCHHE METOJIOB DPEIICHUS MPOCTEHIMX PAcCUETHBIX 3a/a4 C HCIIOJIb30BAHHEM (PUINYECKUX
MojieJield, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;



® pa3BHUTHE YMEHUU HAONIOAATH MIPUPOIHBIE SIBJICHUS U BBITIOIHSTH OIBITHI, JIA0OpATOPHBIC paOOTHI
Y DKCIIEPUMEHTATbHBIE HCCIIEIOBAHUS C HCIIOIh30BAHHEM U3MEPUTENIBHBIX TPHOOPOB;
® OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpMaLUEH (HU3MIECKOTO COACPKaHUs, BKIIFOYash HHPOPMAIIUIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATTN3 U KPUTUUYECKOE OIICHIBaHNE HH(DOpMAIIHH;
® 3HAKOMCTBO cO cdepamu NpodecCHOHATBHON JESATENIbHOCTH, CBSI3aHHBIMU C (QHU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.
Ha u3ydenue ¢usuku (0a30BbI YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs OTBOJIMUTCS
238 gyacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejielno), B 8 kitacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce
— 102 yaca 3 yaca B HEJIEINIO).

[Ipennaraemplii B mporpamme mo (QuU3MKe NepeyeHb JTabOpaTOpHBIX pPAOOT U OMBITOB HOCUT
PEKOMEHAATENbHBIA XapaKkTep, YUYUTENb JeJIaeT BBIOOP MPOBEAEHUS J1a0OpPaTOpHBIX pabOT M OMBITOB C
yu4€TOM HHIUBUIYaJIbHBIX OCOOEHHOCTEW OOy4arolmuxcs, CHUCKAa JKCIEPUMEHTAIbHBIX 3a/laHuM,
npeJiaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO IK3aMeHa 1Mo (hU3HKe.

COJEPKAHUE OBYYEHUA

7 KUIIACC

Pa3nes 1. ®usnka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa.

®uznka — HayKa o npupoje. SABneHust npuposl. GU3nYecKue SBICHUS: MEXaHUYECKUE, TEIJIOBbIE,
AIIEKTPUUYECKHUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenne ¢usnueckux BenuunH. Ousnueckue npubopsl. [lorpeniHocts
u3MepeHnii. MexxayHapoaHas CUCTeEMa €ANHULL.

Kak ¢usmka u apyrue ecTecTBEeHHbIE HAayKd HU3ydaloT Hpuponay. EcTecTBeHHOHAy4YHBIH METO]
NO3HAHUS: HAOJI0JICHNE, TOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIBI)KEHUE THITOTE3, SKCIIEPHUMEHT IO TIPOBEPKE
TUNoTe3, 00bsICHEHNE Ha0MI01aeMoT0 siBieHus. Onrucanue GU3NYecKuX SIBICHUN C IOMOIIBIO MOIETICH.

Hemoncmpayuu.

1. MexaHu4eckue, TeII0BbIe, SJEKTPUUECKHUE, MAaTHUTHBIC, CBETOBBIC SIBJICHHUS.

2. ®wusudeckue MprOOPHI U MPOLEeaypa MPSIMbIX U3MEPSHHI aHAJOTOBBIM U IIH(PPOBLIM IPUOOPOM.

Jlabopamopnwvie padbomuvt u onvimol.

Omnpenenenue eHbl JeeHUs IKAIbl K3MEPUTETHLHOTO MPUOOpa.

N3mepenne paccTOsTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MaybIX TEN.

W3mepeHue TeMiepatrypsl Ipy MOMOIIH KUKOCTHOTO TEPMOMETPA U TaTYHKA TeMIIePaTyphl.
[TpoBenenue wcciaenoBaHUs 1O MPOBEPKE THIOTE3BI: MAIBHOCTh MOJETA MIApUKA, MyIMICHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIE BHICOTA MYCKa.

Pa3nea 2. IleppoHavyaibHbIe CBEJCHHUA 0 CTPOCHHMH BeEIECTBA.

CrpoeHre BemIecTBa: aTOMbl M MOJICKYNBI, WX pa3Mmepbl. OIBITHI, JTOKa3bIBAOIINE IHCKPETHOE
CTPOEHUE BEIECTBA.

JBmwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JIBMKEHHS YacTHUIl ¢ Temmeparypoil. bpoyHoBckoe
nBuxkenue, 1uddys3us. BzanMmoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKUBAHUE.

ArperaTHbIe COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, )KUIKOCTEH U TBEPABIX (KPUCTATUTMICCKUX ) TEL.
B3aumocBsI3b MEXTy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHUSIX M X AaTOMHOMOJIEKYIISPHBIM
ctpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUMN BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmronenue nuddys3un.

3. HaOmoneHue siBieHUi, O0BICHIIOMUXCS MPUTSHDKEHUEM WITH OTTATKHBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omenka guamMeTpa aToMa METOJ0M PSIOB (C UCTIOIB30BaHueM GoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITeI IO OOHAPY)KEHUIO IEHCTBHSI CHUIT MOJIEKYJISIPHOTO TIPHTSKCHHUS.

Paszgea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.
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Mexannueckoe nBHKeHHE. PaBHOMepHOe U HepaBHOMepHOe JBrkeHue. CkopocTh. CpenHsist
CKOPOCTb IPU HEPAaBHOMEPHOM JIBKEHHMH. Pacuér myTh 1 BpeMEeHU IBH>KCHMUS.

SBnenue uHepuuu. 3aKOH MHEpUMHM. B3aumozeilcTBue Ten Kak NPUYMHA HM3MEHEHMSI CKOPOCTH
JIBWKEHHU Tel. Macca kak Mepa uHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBA3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHULIE 00bEMa BELIECTBA.

Cuita Kak XxapakTepUCTHKa B3auMozaeicTBus ten. Cuma ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
MOMOIIbIO IMHAMOMETpA. SIBJIeHHE TATOTeHUS U cuiia TsokecTH. Cuia TsbKeCTH Ha Apyrux IiaHerax. Bec
tena. Hesecomocth. CnokeHHe cuil, HallpaBJIEHHBIX IO OJHOW mpsimMol. PaBHoneicTByromas cui. Cuia
TpeHus. TpeHue CKOJIbKEeHUs U TpeHue mokosi. TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCKOro IBUKEHUS Tela.
N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO JIBUKEHHUS.
Haburonienue sBjaeHUSI UHEPIUH.
Habmoienue u3aMeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TEII.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON MPSIMOIA.
ﬂaﬁopamopnbte pabomot u onvimeol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOrO JABWXKEHHUS (IIapuka B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Jjanee).
2. OmnpezeneHue cpeHEN CKOPOCTU CKOJIbKEHUS OpyCcKa WM IIapHKa M0 HAKJIOHHOM IJIOCKOCTH.
OrnpezeneHne MmI0THOCTU TBEPAOTrO Tea.
4. OmubITel, JEMOHCTPUPYIONIUE 3aBUCHUMOCTh pacTsDKCHUs (nedopManuu) MPYXKHHBI  OT
MPUIOKEHHOM CHUIIBI.
5. OneITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHHS CKOJIBKEHUSI OT Beca Tejla U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUS AaBieHus. J[aBieHue raza. 3aBUCUMOCTbD J1aBJICHUS
raza ot o0béma, Temmneparypsl. [lepenaua naBneHus TBEPABIMU TENAMHU, KUIKOCTIMHU M razaMu. 3aKOH
[Tackans. [TneBMaTHueckue MalIMHbl. 3aBUCUMOCTh JaBJICHUS )KUJKOCTH OT IIyOUHBI. [ 'napoctaTuueckuit
napagokc. Coobmaroiuecs cocyasl. [ uupaBinueckue MEXaHU3MBbI.

AtMmocdepa 3emnu u atmochepHoe napneHue. [IpuuuHBl CyliecTBOBaHHS BO3AYIIHON 000JO0YKU
3emmnu. OnbiT Toppuyennu. M3mepenne armMochepHOro AaBlieHus. 3aBUCUMOCTh aTMOC(HEpPHOTO JaBIICHUs
OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 17151 m3MepeHus aTMoc()epHOTO JaBICHUSI.

JleiicTBre KUAKOCTH M ra3za Ha MOTPYKEHHOE B HUX Telo. BeiTankuBaromias (apXumenoBa) CHUIA.
3akoH Apxumena. [InaBanue ten. Bo3ayxormniaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYpBhI.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.

Coo01aroniuecs: Cocysbl.

I'mapaBauyeckuit mpecc.

[IposiBneHue necTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAIIKMBAIOMICH CHUIBI OT 00BEMaA MOTPYKEHHOW YacTH Tella W IJIOTHOCTH

KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHusl TeJ: IUIABAaHUE WM TMOTPYKEHHE Tl B 3aBUCUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BoJie OT 00bEMa MOrpyKEHHOM B KUIKOCTh YaCTH TeJa.

2. OmnpeneneHue BHITAIKUABAIOIIECH CHUIIBI, IEUCTBYIONIEH HA TENO, MOTPYKEHHOE B JKUJIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BHITAIKHABAIOIIECH CHIIbI, IEUCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MaCChl
Tena.

4. OnbITEl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKHUBAIOIICH CUIIBI, JACHCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTh YaCTH TeJIa M OT TJIOTHOCTH KHUIAKOCTH.
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5. KoucrpyupoBanue apeomerpa WM KOHCTPYUPOBAHHME JIOAKM U  OmpeneneHue  eé
TPY30MOABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[Ipoctbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuio paBHOBecusi pblyara.
[IpumeHneHue mnpaBuiIa paBHOBecHsl pbluara K Onoky. «3ojotoe mpaswio» Mexanuku. KIIJ[ mpocTbix
MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas s3Heprus. Kunernueckas m moreHuuMainbHas sHeprud. lIpeBpameHune ogHoro Buaa
MEXaHUYECKON IHEPTUHU B JPYroid. 3aKOH COXPAHEHHUS SHEPTHUHU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

1. Omnpenenenue pabOTHI CHIIBI TPEHUS MPH PABHOMEPHOM JBHKCHHH Telld MO TOPH3OHTAIBLHOU

MTOBEPXHOCTH.

2. MUccnenosanue yciaoBui paBHOBECHS pblyara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. W3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPIHUH.

8 KUIIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOW TEOPUH CTPOEHUS BellecTBa. Macca u pazmepbl
aTOMOB U MOJIEKYJI. OTIBITHI, TOATBEPKIAIONINE OCHOBHBIC TTOJIOKEHUS MOJICKYJIIPHOKHHETHYECKON TEOPHUH.

Monenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHMIA BerecTBa. Kpucraminueckue 1 aMmopHbie
tena. OOBsSCHEHHE CBOWCTB Ta30B, KHJIKOCTEH M TBEPIBIX TEJI HAa OCHOBE IOJIOKECHUU MOJIEKYJSIPHO-
KMHETHYeCcKO Teopuu. CMauyMBaHUE U KaWUIAPHBIE sIBICHUS. TemioBoe pacliupeHue u coxaTue.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBMIXKEHHUS 4YacTHIl. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHUs BHYTPEHHEH SHEpruu: TeIulonepenaya M CoBeplleHHe paboThl. Bumbl
TEIJIONEPEeIauu: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUCHHE.

KonnuecTBo TeroThl. YenbHas TEMIOEMKOCTh BellecTBa. TermIooOMeH U TEIIOBOE paBHOBECHE.
VYpaBuenue TteroBoro OanaHca. [lnaBreHue W OTBEp/IEBaHHE KPHUCTAIMYECKUX BEIIECTB. Y JEiIbHas
Teruiota miaBieHus. [lapooOpa3oBanue u KouaeHcainus. Mcmapenwe. Kunenuwe. VYaenpHas TeruioTta
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATyphl KUTIEHUS OT aTMOC(HEPHOTO JTaBJICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOTUIMBA. Y IeJIbHas TEIJIOTa CTOPAHMUSL.

[Tpuntuner pabotel TemnoBbix aBurareneit KIIJ[ temnoBoro neuratens. TemioBbie OBUTATENd U
3al[UTa OKPYKAIOIIEH CPEabI.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO BUKEHUSI.
Hab6monenue muddysum.
Habmtoienue siBieHi cMauMBaHUsI U KaMWUTSIPHBIX SBICHU.
Hab6mronenue TeniaoBoro pacuimpeHus Tel.
N3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHUU WJTU OXJIaKICHUH.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Bunasl Terionepenayn.
OxJaxaeHue mpu COBEPIICHUH PAOOTHI.
HarpeBanue nipu coBepiiieHuH pabOThl BHEITHUMH CHJIAMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. Habmoienue xumneHus.
. HabGnronenne mocTossHCTBa TEMIEpaTyphl IIPH TUTABJICHHH.
13. Mojenu TemIOBLIX ABUTaTenei.
Jlabopamopnwvie padbomot u onvimel.
1. OnbITH MO OOHAPYKEHUIO NEHCTBUS CHUJI MOJICKYJISIPHOTO TPUTSIKEHHUS.
2. OmnbITHI O BBIPALIUMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM UJIH caxapa.
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OnbITH 10 HAOJIIOACHUIO TETIJIOBOTO PACIIUPEHUS ra30B, KHUIKOCTEH U TBEPABIX TEIl.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHILIA.
5. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro o0bEMa 1 HarpeBaHus UIH
OXJIAXKICHUS.
6. IIpoBepka runmore3bl JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA JKUIKOCTH B TEPMOMETPHUYECKOM
TpyOKe OT TeMIeparypsl.
7. HaOmroneHue M3MEHEHMs] BHYTPEHHEW SHEpruu Tenlna B pe3ysbTaTe TeIUlonepenadyd U padoThl
BHEUIHUX CHUII.
8. MHccnenoBanue sBICHUS TEINIOOOMEHA IPU CMELIMBAHUY XOJOJHON U ropsiueii BOJbl.
9. OmpeneneHue KOJIUYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJOW IpPHU TEINIOOOMEHE C HArpeThbIM
METATIMYECKUM LIUIUHIPOM.

10. Onpenenenue yeiabHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue mpoiiecca uCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaKHOCTU BO3/yXa.

13. Onpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIBIA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onexkrpusanus Ten. JBa poaa 3JIeKTpUYECKUX 3apsaoB. B3auMozelicTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHIIBI B3aUMOJICHCTBUS 3apsSyKEHHBIX T€J OT BEJIMUMHBI 3apsAA0B U PACCTOSTHUS MEXKIY
TeJIaMu).

Onexkrpuueckoe nose. HanpsokénHocTs anexTpuueckoro nossd. IlpuHmmn — cyneprnozunun
IIEKTPUYECKUX I0JIeH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuyecKux 3apsaoB. OJIEMEHTAPHBIM 3JIeKTpudeckuil 3apsn. CTpoeHue aToMa.
[IpoBOgHUKY U TUANEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsijia.

ONEKTPUYECKUH TOK. YCJIOBHS CYLIECTBOBAHMS JJIEKTPUUECKOTO TOKA. VMICTOYHMKHM ITOCTOSIHHOIO
TOoKa. JIeHCTBUS 3IEKTPUUYECKOTo TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B
KUAKOCTAX U rasax.

Onektpuueckas uenb. Cuiia Toka. DJeKTpuueckoe HarpspkeHue. ConpoTHBIIEHUE NPOBOJHUKA.
VY aenbHOE conpoTHUBIIEHUE BelecTBa. 3akoH Oma aiis yyactka uenu. IlocinenoBarenbHoe U napamienbHoOe
COEIMHEHHE NPOBOIHUKOB.

PabGota M MOLIHOCTH »JEKTpUYecKoro Toka. 3akoH Jlxoyns—JleHma. DnekTpuueckue Lenu u
NOTPEOUTENH IEKTPUUECKOI 3Heprun B 6bITy. KopoTkoe 3aMbIkaHUeE.

ITocrositHHBIE MarHuTHL. B3auMozelcTBHE NMOCTOSHHBIX MarHUTOB. MarHuTHoe mose. MarHutHoe
noJie 3eMJIM U €ro 3HaueHue JJis Ku3HU Ha 3emiie. OnbIT Opcerena. MarHUTHOE 10JI€ AJIEKTPUYECKOTO TOKA.
[IpuMeHeHnEe 3IEKTPOMAarHUTOB B TeXHUKE. JIeiicTBME MarHMTHOTO MOJISI Ha IPOBOJHUK C TOKOM.
DNEeKTpOoJBUTaTENb IOCTOSHHOIO TOKa. Vcronb30BaHKe JIEKTpOIBUraTeNIel B TEXHUUYECKUX YCTPONCTBaX U
Ha TPaHCIOpTE.

Onbrter @apajes. SIBneHue >7eKTpoMarHUTHOM WHAyKIuU. [IpaBuno JleHma. DnexTporeneparop.
CriocoObl  MOJTydeHHsI JIEKTPUUECKOW HHEPTruu. DJIEKTPOCTAHIIMM Ha BO30OHOBIISEMBIX MCTOYHHMKAX
SHEpPTUHU.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poza aNeKTpUYECKUX 3aps10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.
YCeTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.
OneKTpocTaTUuecKast UHIYKIIHSL.
3aKOH COXpaHEeHHMsI AJIEKTPUUECKUX 3apsIOB.
[TpoBOAHMKY U TUAIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKH ITOCTOSIHHOTO TOKA.
JIefiCcTBHS DIIEKTPUYECKOTO TOKA.
. DIEKTPUUECKUN TOK B KUJKOCTH.
. 'a30Bblii pa3psn.
. U3mMepeHue cuibl Toka aMIepMeTpoM.
. U3MepeHue 31eKTpuuecKoro HanpsyKeHUs! BOJIBTMETPOM.
. PeocraTt 1 MarasuH CONpOTUBIICHUN.
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15. B3auMo el cTBrE MOCTOSHHBIX MAarHUTOB.

16. MoaennpoBaHre HEBO3MOKHOCTHU pa3IeleHUs TOJ0COB MATHUTA.

17. MoaenrpoBaHU€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OnbIT Dpcrena.

19. MaruuTtHOe 1oJie TOKa. JJIEKTPOMArHmT.

20. [leficTBME MarHUTHOTO ITOJIS1 HA IPOBOJHUK C TOKOM.

21. DnekTpoABUraTellb MOCTOSIHHOTO TOKA.

22. UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKLIMH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTD HaIIPaBJIEHUSI MHAYKLIIMOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHHS.

25. DnexkTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomol u onvimol.

OnbITHI 1O HAOIIOCHUIO SJIEKTPU3ALUU TeJl MHAYKLIHEH U PU CONTPUKOCHOBEHUU.

HccenenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IU3JIEKTPUKH.

COopka u IpoBepKa padOTHI JEKTPUIECKOH IETH ITOCTOSHHOTO TOKA.

W3mepeHne u peryampoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HapsHKCHUS.

HccenenoBanue 3aBUCHUMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHUS PE3UCTOPA

Y HaIIPSDKEHUS Ha PE3UCTOPE.

7. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO CONPOTUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, IJI0IAU ONEPEYHOr0 CEUCHHS U MaTepuara.

8. IIpoBepka mpaBuiia CIOXKEHUS HANOPSDKEHWM IIPU  MOCIEAOBATEIIBHOM COCIMHEHHM JBYX
PE3UCTOPOB.

9. IIpoBepka nmpaBwiia Juisi CUIBI TOKA IIPU MApAJUIEIIBHOM COEAMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH IEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JIAaMIIOUKY, OT HaIllPSKEHUsI Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. VccnenoBanue MarHUTHOTO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. M3y4yeHre MarHUTHOTO TIOJISl TOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U Pa3e/iCHUH.

16. MccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENIKY.

17. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHUJIbI B3aUMOJEHCTBUS KaTYIIKU C TOKOM U MarHuTa
OT CHWJIBI TOKA Y HAIPABJICHHs TOKA B KaTYILKE.

18. N3yueHue neicTBUSI MAarHUTHOTO MOJIS1 HA POBOJHUK C TOKOM.

19. KoHcTpyHrpoBaHue U U3ydeHre paboThl AIEKTPOABUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHON yCTAaHOBKH.

21. OnpITHl IO MCCEAOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOM MHAYKLIMH: UCCIEAOBAaHUE M3MEHEHUU
3HAuEHUs U HANPaBJICHUS WHIYKIIMOHHOTO TOKA.

ok wnNeE
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Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe JBWKeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO IBMKEHUSA. PaBHOMEpHOE NpsAMOIUHENHHOE NBUKEHHE. HepaBHOMEpHOE NPSAMOIUHENHOE
nBuxkeHre. CpefHsisi © MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABM)KEHUU.

Yckopenue. PaBHOyckopeHHOE IpsiMosiiHeitHOe BuxkeHne. CBobogHoe magenue. OnbiThl [anues.

PaBHOMepHOE ABMXKEHHE MO OKpYXHOCTH. llepuon u uvactora obpamenus. Jluneinas u yrioBas
ckopocTU. LleHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprorona. Btopoit 3akoH Herotona. Tperuit 3akoH Herorona. IlpnHnmn
CYNEPIIO3ULIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHUS CKOJIbKEHUS, CHJIa TPEHUS TTIOKOS, IPyrue
BU/JIbI TPEHHUS.

Cuna TSKecTH 1 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHHne CBOOOIHOTO majieHus. [|BuxeHue miaHer
Bokpyr Comnnua. IlepBas kocmuueckast ckopocTb. HeBECOMOCTB U Neperpy3KH.



PaBHOBecue MarepwanbHOW TOYKU. AOCOMIOTHO TBEpAOE Tenmo. PaBHOBecwe TBEPAOro Tena ¢
3aKpEIJIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

WNmnynec Tena. M3menenue umnynsca. Mmnynsce cuiibl. 3aKOH COXpaHEHUsS UMITYNbca. PeakTuBHOE
JBUKCHHUE.

Mexanuueckasi paboTa ¥ MOUIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBs3b SHEPTUU U
pabotsl. [loTeHnmanpHas 3Heprus Teia, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMiu. IloTeHnuanbHas sHeprus
cxkaroil npyxuHbl. Kunermueckass sHeprusa. Teopema O KHUHETHUYECKOH SHEpPruu. 3aKOH COXpPaHEHUs
MEXAHUYECKOM HEPTHUU.

Hemoncmpayuu.

1. HalmroneHne MeXaHn4ecKoro JIBUKEHHUs Tella OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTel M TPACKTOPUN ABMXKEHHUS OJTHOTO U TOTO XK€ T€Ja OTHOCHUTEIBHO PAa3HBIX TEJ
OTCYETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS IIPSIMOIIMHENHOTO JIBUKCHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmroneHue nBuKEHUs TENA 110 OKPYKHOCTH.

6. HaOmroneHne MeXaHUYECKHUX SIBJICHUM, MPOUCXOASAIINX B cucTteMe oTcuéta «Tenexkay npu eé
PAaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeNa U AEUCTBYIOLIEH HA HETO CUIIBIL.

8. HaOmroneHue paBeHCTBa CHJI IPY B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tella IpU yCKOPEHHOM JIBUYKEHUU.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIl.

11. [IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOAECUCTBUH TEIL.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIPYTOM B3aUMOAECHCTBUM.

13. CoxpaHeHue uMIysbca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabmroieHue peakTUBHOI'O IBH)KEHUS.

15. CoxpaHeHre MEXaHUYECKOM SHEPruU IpU CBOOOJHOM MaCHUH.

16. CoxpaHeHne MEXaHUYECKOW PHEPTHU NP IBUKEHUU TeJIa MO/ IeHCTBUEM NIPYKUHBI.

Jlabopamopnwvie pabomot u onvimeol.

1. KonctpyupoBaHue TpakTa JJis pa3roHa M JAJBHEHUIIEr0 paBHOMEPHOTO ABMKEHUS IIAPUKA WU
TEJICHKKHU.

2. OmpeneneHue cpeiHeld CKOPOCTH CKOJBXEHUsI OpycKa WM JABM)KEHHUS IIapuKa MO HAKJIOHHOM
IIJIOCKOCTH.

3. Omnpeznenenue yCKOpEeHHUs Teja IPU paBHOYCKOPEHHOM JBUKEHHUH 10 HAKJIIOHHOMN TUIOCKOCTH.

4. VccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JBMKEHUH 0€3 HauaabHOU
CKOPOCTH.

5. TlpoBepka rumoresbl: €Cd MPH PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHOW CKOPOCTH ITyTH
OTHOCATCS KaK psAJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOLIUE IIPOMEKYTKHA BPEMEHU OJVHAKOBBI.

6. lHccnenoBanue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOT'O JIABJICHHUS.

7. OmnpeneneHue Ko3PpPUIUEHTA TPEHUS CKOIBKEHHUS.

8. OmnpexneneHue kECTKOCTH MPY>KUHBI.

9. Omnpenenenue pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JBM)KEHUU Teja MO TOPU30HTAIBHOMN
MIOBEPXHOCTH.

10. Onpenenenne pabOThl CHIIBI YIPYTOCTH MPHU MOIBEME IPy3a C UCIOIb30BAaHHUEM HETOABHIKHOTO U
[MOJABUYKHOTO OJIOKOB.

11. 3yyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexanuyeckne KoJ1e0aHUA U BOJHBI.

Koneb6arenbHoe nBmwxenne. OCHOBHBIC XapaKTEPUCTHUKUA KOJI€OAHUM: MEPHOJI, YaCTOTa, aMILUIUTY/A.
MaremaTtnueckuii U Ipy>XKUHHBIN MasTHUKH. [IpeBpaiiieHue sHepruu npu KojaedaTeTbHOM ABUKCHUU.

3aryxatomue koiebanus. BeiHyxaeHHbIe KoneOanus. Pezonanc. Mexanndeckue BojiHbl. CBOMCTBA
MexaHU4ecKuX BOJH. [IpooapHbIE U MONepeyHble BOJIHBI. J[JTMHA BOJHBI U CKOPOCTH €€ paclpOCTPAHECHHUS.
MexaHnyeckne BOJIHBI B TBEPJIOM TeEIIE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1.

Ha6J'IIOIleHI/IC KOJIeOAHMH Tel o4 ASMCTBUEM CHIIBI TSHKECTH U CHUIIBI YIIpYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U pe30HAHCA.
Pacnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).
Habmioienue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKYCTHYECKHI1 pe30HaHC.
Jlaﬁopamopmﬂe pabomot u onvimol.
Omnpenenenue 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHUKA.
Omnpenenenne 4acTOTHI U MEPHOJa KOIeOaHUH PY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCMMOCTH IIEproa KojeOaHUi MOABEIIEHHOTO K HUTH IPy3a OT JIMHbI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPpy3a.
[TpoBepka HE3aBUCHMOCTH MEepHOJIa KoJieOaHH rpy3a, MOJBEIIEHHOTO K HUTH, OT Macchl rpysa.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD IEPUOA KOJIEOAHUH ITPYKUHHOI'O MasiTHUKA OT MacChl
rpy3a U KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pa3nes 10. Di1eKTpOMAarHuTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE 1oJie. DJIEeKTPOMarHuTHbeIe BoJHBI. CBONCTBA 3J€KTPOMarHuTHHIX BoJH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHKEe 31EKTPOMArHUTHBIX BOJIH Il COTOBOM CBSI3U.
DnexkTpoMarHuTHas mpupojaa ceera. CKkopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOKCTBA CBETA.
Jlabopamopnwsie pabomot u onvimel.
1. M3ydeHue CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TeneoHa.
Pa3znea 11. CBeToBbI€e IBJICHHUS.
JlyueBas mozens cBera. Mcrounuku cBera. IlpsimonuHeiiHoe pacnpocTpaHeHHE CBeTa. 3aTMEHUs
Connua u JIynsl. Otpaxenue cera. [nockoe 3epkaiio. 3akoH OTpa>keHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. [lonHoe BHYTpEHHEE OTpaKEHUE CBETa.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox srydeit B mua3e. OnTHdeckasi cuctema goroanmapara, MUKpOCKOTIa U Teneckora. ['1a3 kak
ONTHYECKAs CUCTEMA. bIIM30pyKOCTh U JaIIbHO30PKOCTb.
Paznoxenne Oenoro ceera B cnekTp. OnbiTel HbtoToHa. CrojkeHue CHEKTPajbHBIX IIBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.
OTtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
ITpenomiieHue cBera.
OnTH4eckuii CBETOBO/I.
Xon nyuelt B coOuparomiei JuHse.
Xop JIydeil B paccenBaroleH JIMH3E.
[Tony4yenue n3o0paxeHnit C MOMOIIBIO JIMH3.
[Tpunuumn neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKONA.
10 Mopensb rinasa.
11. PaznoxeHue 6emoro cBeTa B CIEKT).
12. [TomyueHue 6em0ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH YyIJIa OTPaKEHHsI CBETOBOTO JIyya OT yrJjia MajaeHusl.
2. Hzyuenue xapaKkTepUCTHK U300paXeHUs IPeAMETa B IJIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCHUMOCTH YIJla MPEOMJIEHUSI CBETOBOIO Jiyya OT yrja MaJeHus Ha TpaHule
«BO31YX—CTEKIIO».
[Tony4yenue n300pakeHU C MOMOIIBIO COOMPAIOLIECH JTHH3BI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITHYECKON CHIIBI COOMparoIei INH3HI.
OnbITH IO PA3JI0KEHHIO OEJIOT0 CBETa B CIIEKTP.
OnBITHI IO BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.
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Pasznen 12. KBanToOBLI€ IBJICHHUS.

Omneitel Pezepdopaa u mmanerapHas Mmoaens aroma. Mojaens atoma bopa. Hcriyckanue v orJiomneHme
cBera aromoM. KBaHThI. JIuHEUaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anba, 6eTa- u raMma-u3nydenus. CTpoeHrne aToMHoro siapa. HykinonHas Moaenb
aTOMHOTO siapa. M3otonsl. PagnoaktuBHble npeBpaiienus. Ilepuoa nonypacnanga aToMHBIX siiEp.

SnepHble peakuuy. 3aKOHBI COXPAHEHUs 3apsAJI0BOTO M MacCOBOI'O YUCEN. DHEPrus CBSI3M aTOMHBIX
siiep. CBsi3b Maccel U 3Hepruu. Peakuuu cuntesa u nenenus suep. crounnku snepruu CosHua v 3BE31.

Snepnas snepreTuka. JIeiicTBUA pagMOAKTUBHBIX U3IYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsbl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CnekTtp Bomopoa.

Habmonenue tpeko B kamepe BuibcoHa.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYUCHHI.

Perucrpanus uznydeHust pUpOJAHBIX MUHEPAIOB U IPOTYKTOB.

Jlaﬁopamopmﬂe pabomot u onvimol.

1. HaGmroeHue CIUTIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3IIyUEHHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTHH YACTHIIBI II0 TOPMO3HOMY ITyTH (110 oTorpadusim).

3. HMsmepenue paguoakTUBHOTO (hoHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAYJb MpEAHAa3HAuYeH [UIsi CHCTeMaTu3alud U 0000IeHus
IPEIMETHOTO COJCPKAHUS U OTBITA ACITEIBHOCTH, IPHOOPETEHHOTO MTPHU N3YUYEHUH BCETO Kypca (GU3NKH, a
TaKk)Ke JUIsl MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY IO (HU3UKE AN O00yJaroIuxcs,
BbIOpaBIIMX ATOT Y4EOHBII MpeaMeET.

[Ipu n3yyeHnn TaHHOTO MOJYJISI PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI IESITEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CIEeUMBACTCS JOCTUKEHUE MPEIMETHBIX U METANPEJAMETHBIX IUIAHUPYEMBIX PpE3YJIbTaTOB
oOyueHus, GopMUpPyeTCsl €CTECTBEHHOHAYYHAasl IPaMOTHOCTh: OCBOGHUE HAayYHBIX METOJIOB UCCIIEI0BAHUS
SBJICHUWA TIPUPOJBI W TEXHUKH, OBIIAJICHUE YMEHUSMH OOBICHATH (DU3MUYECKHE SIBICHUS, MPUMEHSS
MOJIyYeHHbIE 3HAHUS, PEIaTh 3a/1a4d, B TOM YHCIIE KAUECTBEHHbIEC U HKCIIEPUMEHTAJIbHBIE.

IIpyHIMIIIANBEHO JEATEIbHOCTHBIA XApaKTep JAHHOIO paslena pealn3yercs 3a CYET TOro, 4TO
oOyyaromuecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIpe/Iaraercs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUU paclo3HaBaTh U HAyYHO OOBACHATH (PU3MUECKHUE SBIICHUS B
OKpYXKarolllel MPUPOJIE U IOBCETHEBHOM JKU3HY,

MCIIOJIb30BaTh HAay4YHbIE METO/bI UCCIEAOBAHUS (PU3NYECKUX SIBICHUN, B TOM YHUCIE JUIsl IPOBEPKU
TUIIOTE3 U MOJy4YEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4HbIE OCHOBBI HanOoJiee BAXKHBIX JIOCTH)KEHUU COBPEMEHHBIX TEXHOJOTHH, Hampumep,
IIPAKTUYECKOTO MCIIOJIB30BAHMS PA3JIMYHBIX MCTOYHUKOB DHEPIrMM Ha OCHOBE 3aKOHA IPEBPAILLEHUS U
COXPaHEHHUsI BCEX U3BECTHBIX BUI0B YHEPTHH.

DU A WN R

INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA NTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3ydyenue ¢(u3mkn Ha ypOBHE OCHOBHOTO O0IIEro 0oOpa3oBaHHs HAIpaBICHO Ha JOCTH)KEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.
B pe3ynbTare uzydenus Gu3MKU Ha ypoBHE OCHOBHOIO 00111eT0 00pa3zoBaHus y o0y4daromerocs OyayT
c(OpPMHUPOBAHBI CIEIYIOINE TNYHOCTHBIE PE3Y/IbTAThl B YACTH:
e 1) NaTPHOTHYECKOI0 BOCIIUTAHUSA:
® - IPOSIBJICHHE MUHTEpECca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM (PU3NYECKON HAyKHU;
® - [ICHHOCTHOE OTHOIIEHHE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;
e 2) rpa’aaHCKOro u AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
® - TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKUX MpPOOIeM,
CBSI3aHHBIX C IPAKTHYECKUM IIPUMEHEHUEM JOCTHKEHUHN PU3UKU;
® - OCO3HaHUE BA)XHOCTH MOPAJIbHO-3TUYECKUX NIPUHIIUIIOB B JESATEIIBHOCTH YUEHOTO;
e 3)3CcTeTHMYECKOr0 BOCIIUTAHMSI:



® - BOCHPUATHE ICTETUUYECKUX KauecTB (PU3MUECKON HAyKH: €€ TapMOHUYHOIO IMOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

® - OCO3HAaHUE LEHHOCTH (M3NYECKOH HAyKH KaK MOIIHOTO HMHCTPYMEHTA IO3HAHUS MHpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHM, BA)KHEHUILIEH COCTABIIAIOIIEH KYIbTYpPHI;

® - pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, MHTEPECa K UCCIIE0BATENIbCKOM NesATEIbHOCTH;

e 5) popmupoBaHUs KYJbTYPHI 310POBbSI 1 IMOIMOHAJIBLHOIO 0JIATOIOJY YU :

® - 0CO3HaHME IIEHHOCTU 0€30MacHOro 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOIMUECKOM MHUPE, B&XKHOCTH
npaBua OE30IIaCHOrO MOBEJEHMS Ha TPAHCIOPTE, HA JOpOrax, € 3JIEKTPUYECKUM U TEIUIOBBIM
000pyZ0BaHUEM B JOMAIIHUX YCIOBHUSAX;

e - c()OPMHPOBAHHOCTh HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO IpaBa Ha OIIMOKY U TaKOro *e IpaBa y
IPYTOro 4€I0BEKa;

e 06) TPYZOBOIO BOCIIUTAHMSA:

® - aKTMBHOE y4acTHE B pEIIEHUH IPAKTUYECKUX 3a1a4 (B paMKax CeMbH, 00pa30BaTeIbHOM OpraHu3aluH,
ropoia, Kpas) TEXHOJOIMYECKOW M COLMaJbHON HAalpaBJIEHHOCTH, TPEOYIOUIMX B TOM YHCIE U
(bu3nUYecKuX 3HAHUH;

® - HHTEpeC K NPaKTUUYECKOMY U3YUYEHHUIO IPpOodeCcCcHii, CBI3aHHBIX C PU3UKO;

e 7) 3KOJIOTHYEeCKOI0 BOCIINTAHMS:

e - OpHMEHTAlMs HAa IPUMEHEHHE (PU3NUECKUX 3HAHUH 1151 pellieHHs 3a/1a4 B 00JIaCTH OKpY KarolleH Cpesl,
IUIAHUPOBAHMS IOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCJIEICTBUN I OKPY>KAIOIIEH CPEJIbl;

® - OCO3HaHHE II0OATHHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIEM U yTEeH UX peIIeHMS,

e 8) azanTanum K U3MeHSIIOIIUMCS YCJIOBUSIM COLMAIbHON U NPHPOIHOI Cpeabl:

® - MOTPEeOHOCTb BO B3aWMOJICHICTBMM IIPU BBHINOJIHEHUM MCCIECIOBAHUNH M TNPOEKTOB (U3NYECKOMH
HaIIPABJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUAM JIPYTHX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€ATEIbHOCTD;

® - MOTPeOHOCTh B (POPMHUPOBAHWUU HOBBIX 3HAHHA, B TOM 4YHCIEe (OPMYIHUPOBATH HJEH, TOHITHSA,
THIIOTE3BI O PU3NIECKUX OOBEKTaX U SIBICHUSIX;

® - OCO3HaHHUE JePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH (PUBHKH;

® - [IJJAHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;

® - CTpeMJICHHE aHAIU3HPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, O0IECTBA M 3KOHOMUKH, B TOM YHUCIIE
C MCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

® - OIIEHKAa CBOMX JEHCTBMH C Y4ETOM BJIMSHUSA Ha OKPYXKAIOIIYI Cpely, BOZMOXKHBIX II00ATbHBIX
MOCJIEACTBUM.

METANPEAMETHBIE PE3YJIbTATHBI
B pesynbTare ocBoeHus mporpammbl Mo (U3UKE HAa YpOBHE OCHOBHOIO 0oOIIero oOpa3oBaHUs Y
oOyuatomierocsi OyayT copMUpOBaHbl MeTanpeAMeTHbIe pe3yJbTaThl, BKIIOYAIOLIUE MT03HABATEIbHBIC
YHUBEpCaJbHbIE YydeOHblE JeMCTBUS, KOMMYHUKAaTHUBHBbIE YHHMBEpCaJlbHble YydeOHBbIE JI€HCTBHS,
peryisTUBHbIE YHUBEPCAJIbHbBIE YUeOHBIE JEHCTBUS.

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC Y4eOHbIE NelCTBHUS

Ba3oBble jjorudyeckue JeiicTBUA:

L4 BBIABJIATH U XapPaKTCPU30BATh CYHICCTBCHHBIC ITPU3HAKN 00BEKTOB (HBHGHHﬁ);

L4 YCTaHABJINBATb CYLHCCTBGHHLIf/'I IpHU3HAK KJIaCCI/I(I)I/IKaLII/II/I, OCHOBAaHUA JJIA O606H.[CHI/I$I " CpaBHCHUA;

L4 BBIABJIAITH 3aKOHOMCPHOCTH U IIPOTUBOPCYHA B paCCMATPUBACMBIX (I)aKTaX, JaHHBIX U Ha6HIOI[CHI/I}IX,
OTHOCAIIHXCA K (I)I/ISI/I‘-ICCKI/IM SABJICHUSAM,

® BBIABJIATE IMPUYUHHO-CIICACTBECHHBIC CBA3W IIPU H3YUYCHUH (1)I/ISI/I‘ICCKI/IX SIBIICHUN U IIponecCoB,

ACJIaTh BBIBOABI C UCIIOJIb30OBAHUEM ACAYKTHBHBIX U UHAYKTHBHBIX YMOSaKHIOquHﬁ, BbIABHUI'aTh I'MIIOTC3bI
O B3aNMOCBA3IX (i)I/ISI/I'—IeCKI/IX BCJIINYHH,



o CaMOCTOSITENTLHO BBIOMPATh CIIOCcO0 perieHus yueOHoi pusnueckoii 3a1a4un (CpaBHEHHE HECKOIBKUX
BapHUaHTOB PELICHHUs, BBIOOP Hanbosee MOAXOIAIIEro C yUETOM CaMOCTOSITEIIEHO BBIICTICHHBIX KPUTEPHUEB).
Ba3zoBble nccienoBarebckue 1eiCTBUSA:

o HCII0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATEIbCKUII HHCTPYMEHT MO3HAHHUS;

o MPOBOAUTH [0 CaMOCTOSATEIbHO COCTAaBICHHOMY IIJIaHY OMbBIT, HECIOXHbIM (Qu3ndeckuii
9KCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHne (PU3NUECKOTO SIBICHUS,

o OLIEHUBATh HAa MPUMEHUMOCTH M JIOCTOBEPHOCTh HH(POPMALIUIO, IOTYYEHHYIO B XOJI€ UCCIICTOBAHHMS
WIH SKCIIEPUMEHTA;

o CaMoCTOSITeNIbHO (popMynHpoBaTh OO0OOIIEHHS W BBIBOJABI IO pe3ysibTaTaM MPOBEAEHHOTO
HAOJII0/IEHUS, OIBITA, UCCIICIOBAHMUS,

o MIPOTHO3UPOBATh BO3ZMOXKHOE JalIbHEIee pa3BuTHE (PU3UUECKUX MPOLIECCOB, a TAK)KE BBIIBUTATH

MMPCATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTAaX.

PabGora ¢ undopmanmeii:

° MPUMEHSTH Pa3IMYHbIE METO/IbI, HHCTPYMEHTBI U 3alPOCHI IIPH IMOUCKE U 0TOOpE WH(OpMAIUK WIH
JAHHBIX C Y4ETOM NIPEATIOKEHHON YIeOHOH (PU3NUECKON 3a1auu;

J aHAJIM3UPOBaTh, CHCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALMIO Pa3IMYHbIX BUAOB U HOPM
NPECTaBICHHUS;

J CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY IPECTaBICHNs HHPOPMALIUU U WILTFOCTPUPOBATH
pelaeMble 3a/1aul HECJIOKHBIMU CXEMaMH, IuarpaMMaMu, MHOM rpadukoil 1 uX KOMOUHALIUAMHU.

KoMMyHHUKaTHBHBbIE YHHBepcadbHble Y4eOHbIe JeilicTBUA:

J B X07ie 00Cy/1eHus1 ydeOHOro MaTepuala, pe3yabTaToB JJAOOpaTOPHBIX padOT U MPOEKTOB 331aBaATh
BOIIPOCHI I10 CYLIECTBY OOCYXJ1aeMOW TeMbl U BbICKa3blBaTh WJIEM, HAIEJICHHbIC Ha PELICHUE 33/1a4M U
noJyIep>KkaHue OJaroXenaTeaIbHOCTH OOICHHUS;

o COIMOCTABJIATh CBOM CYXACHHS C CYXKICHUSMHU JPYTMX YYaCTHHUKOB JAMajora, oOHapyXHBaTh
pa3inyure U CXOJICTBO MO3UIINN;

° BbIPpAXKXAaTb CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAaX;

. nyOJIMYHO TPEICTABIATh PE3YNIbTaThl BBIMOJIHEHHOTO (PU3MUYECKOro OmbITa (IKCIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

o MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAWBUYaIbHOU PabOTHI MPU PELICHUN
KOHKPETHON (hU3UYECKOM MPOOTEMBI;

o INpUHUMAThL LEJIN COBMECTHOU ACATCIIBHOCTHU, OpPTraHHU30BbLIBATH I[€I>iCTBI/I$I no eé JOCTHIXXCHUIO:

pactpenensiTh poiiu, OOCYXKAaTh MPOIECCHl W Pe3ydbTaThl COBMECTHOW paboOThl, 0000IIaTh MHEHUs
HECKOJIBKHX JTIOACH;

L4 BBITIOJIHATE CBOIO 4aCTb pa6OTH, AOCTHUTasA KaUCCTBCHHOI'O pE3yJjibTaTa II0 CBOCMY HAIIPABJIICHHUIO U
KOOpAUHHUPYA CBOU HeﬁCTBHH C ApYTHMMHU YICHAMU KOMAaHbI;
L4 OIICHMWBATh Kady€CTBO CBOCIrO BKJIaJga B 06HII/II\/'I OPOAYKT II0 KPHUTCPpHUAM, CaAMOCTOATCIBHO

c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.
PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIC el CTBUSA

Camoopranuzanusi:

. BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOIUX Ul peleHus (PU3nIecKux
3HAHU;

o OpUEHTHPOBATHCS B PA3IUYHBIX MOJAXOJaX MNPUHATHS pelleHud (MHAUBHAyaJbHOE, MNPUHATHE
pelIeHus B rpyMIe, MPUHITHE PEeIlIeHUH TPYIIoil);

o CaMOCTOSITENIHO COCTABJIATH AJITOPUTM peIIeHUsT (PU3MUECKON 3ajjaun WM IJIaHa UCCIIEIOBaHUS C
y4€TOM UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEHN, apr'yMEHTHPOBATH MpelaraéMble BApUAHThI
peLIeCHU;

o JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIECHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

o J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeJIaraTh IjiaH €€ U3MEHEHHUS,

o OOBSICHATh MPUYUHBI JOCTHKEHUS (HETOCTH)KEHHUS) Pe3yNIbTaTOB JESATEIbHOCTH, /1aBaTh OLIEHKY

npuoOpPEeTEHHOMY OTIBITY;



o BHOCHTBb KOPPCKTUBLI B ICATCIIBHOCTD (B TOM YHCJIE€ B X0/ BBIITIOJTHECHUA (I)I/ISI/I‘-ICCKOFO HCCIICA0BAaHUA
niim HpOCKTa) Ha OCHOBE€ HOBBIX OGCTOHTGHLCTB, NU3MCHUBIINXCA CHTyaHHfI, YCTAaHOBJICHHBIX OIJ_II/I60K,
BO3HUKIIIUX TPYAHOCTEW;

o OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIIU U YCIOBUSM;

o CTaBUTh ce0s1 Ha MECTO APYroro 4ejoBEKa B XOJ€ CIOpa WM JUCKYCCUM Ha HAaydyHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

o MPU3HABATH CBOE MPaBO Ha OIIMOKY MpHU peleHuH (PU3MYecKHX 3aJad WM B yTBEPXKACHUSAX Ha

Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.
MHNPEIMETHBIE PE3YJBbTATHBI

K xonmy oOyuenuss B 7 Kjacce IpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YYarOIINXCSl YMEHUI:

o MCIOJIb30BATh OHATH: (PU3HMUECKUE U XUMHUYECKHE SBJICHUS, HAaOII01eHUE, SKCIICPUMEHT, MOJIEIb,
TUIIOTE3a, SAMHUIBI (PU3NYECKUX BEJIMYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHUS BellecTBa (TBEpoE,
AKHJIKOE, Tra3000pa3HOE), MEXaHHMYECKOE JBUKEHUE (pPaBHOMEpPHOE, HEpaBHOMEPHOE, MPSIMOJIMHENHOE),
TPACKTOpHs, paBHOICHCTByMOmas cwia, nedopmanus (ynpyras, IDIaCTHYECKas), HEBECOMOCTD,
cooO0LIaoIIUECs COCYIbI;

o pasnuyath siBiaeHus (IudQy3usi, TEIIOBOE IBUKEHUE YAaCTHIl BEIIECTBA, PABHOMEPHOE JBIIKEHHE,
HEPaBHOMEPHOE JBUKCHHME, WHEPLHs, B3aMMOJCHCTBHE TEJl, PABHOBECUE TBEPABIX TEJ C 3aKPEIIEHHON
OCBIO BpallleHus, Iepeiaya JaBlIeHusl TBEPAbIMU TeJlaMH, )KUAKOCTIMH M razaMu, atMoc(epHoe AaBieHHe,
IUIaBaHME TeJl, IPEBPALLEHUsI MEXaHUYECKOW SJHEPIUU ) 110 OITMCAHUIO UX XapAKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

o pacro3HaBaTh MPOSBICHUE U3YyYCHHBIX (PM3NYECKUX SIBICHUH B OKPY)KAIOLIEM MHUpPE, B TOM YUCIIE
¢uznueckue ABICHUS B MPUPOJE: MPUMEPDI ABMXKEHUS C PA3IMUYHBIMH CKOPOCTSIMHU B )KMBOW U HEXHUBOU
pUpojie, ACUCTBUE CUIIBI TPEHUS B MPUPOJAE U TEXHHKE, BIMSHHUE aTMOC(EpPHOro JaBiI€HUS Ha >KUBOU
OpraHusM, IUIaBaHUE pbIO, pblYard B TEJNE 4YEJOBEKAa, IPU 3TOM INEPEBOJUTH MPAKTHYECKYIO 3ajady B
y4eOHYI0, BBIIEISITh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

o OIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (PU3MUECKUE SIBICHUS, UCTIONB3YS (PU3NUECKHE BEITHMIUHBI
(mMacca, 00bEM, MIOTHOCTH BEIIECTBA, BPeMs, MyTh, CKOPOCTh, CPEIHAS CKOPOCTb, CHJIA YIPYTOCTH, CHJIA
TSKECTH, BEC TeJjla, CHila TPEHUs, JaBiieHue (TBEPAOro Tela, *HUAKOCTH, ra3a), BHITAIKUBAIOLIAS CHUIIA,
MexaHu4deckass paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJbI, KO3((QHUIHMEHT MOJEe3HOro NeHcTBUA
MEXaHU3MOB, KHHETHYeCKass W MOTEHLHaJbHas DSHEPIusl), NpU ONUCAHUM TMPABUIBLHO TPAKTOBATh
(¢u3nUecKnii CMBICI UCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U e TUHUILIbI (PU3NUECKUX BEIUYHH, HAXOAUTh
(GopMyIibl, CBS3bIBAIOLINE JAHHYI (DU3UYECKYI0 BEIMYUHY C JIPYTUMH BEIMYMHAMHU, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

o XapaKTepu30BaTh CBOMCTBA TeJl, GU3NUYECKUE SIBJICHHS U MPOLECCHl, HCIOb3Ys MpaBUiIa CI0KEHUS
cuJl (BIOJIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumesa, paBUJIO PaBHOBECHSI pblyara
(6;moka), «30J70TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHWYECKOM 3HEpruu, MpHU 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCBHIBATH €0 MaTEMaTHUECKOE BBIPAXKEHUE;

o OOBSICHATH (PU3NYECKHE SBJICHUS, IPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTyallui
IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISABIATH IPUUYNHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH OOBSCHEHHE
u3 1-2 jormyeckux maroB ¢ onopod Ha 1—2 M3yYEHHBIX CBOMCTBa (PU3MUECKUX SBICHHUM, (HU3HMUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

o pemate pacy€THble 3a7ayd B 1—2 JeHCTBUS, WCIOJB3YS 3aKOHBI U (DOPMYJbI, CBSI3bIBAIOIIME
¢busnyecKkue BEJIMYMHBI: HA OCHOBE aHaIM3a YCJIOBHUS 3aJla4uM 3allHChIBaTh KPATKOE YCIOBUE, MOJCTABISATh
¢u3nueckre BeJIMYMHBI B JOPMYIIBI M IPOBOAUTH PACUEThI, HAXOAUTH CIPABOYHBIE TaHHBIE, HEOOXOUMbIE
JUISL pEIIeHNUs 3a]1a4, OLIEHUBATh PEAIMCTUYHOCTh MOTYYEeHHON (PU3UUECKOI BEIMYMHBL;

. pacro3HaBaTh Mpo0IeMbl, KOTOPHIE MOXKHO PELIUTh MPH MOMOIIHU (PU3UYECKHX METOJIOB, B OITMCAHUU
UCCIIEIOBaHMs BBIJCIATH IPOBEPSIEMOE MPEANONIoKeHUe (TUIOTe3y), pa3nuyarb M HHTEPIPETHPOBATH
MOJTyYEHHBIH pe3yNbTaT, HAXOUTh OLIMOKH B X0JI€ OTIbITA, JIeJIaTh BBIBOJIBI [10 €0 PE3yJIbTaTaM;



o MPOBOJIUTH OMBITHl IO HAOMIOACHHIO (U3UYECKUX SIBICHUM WM (U3NYECKUX CBOWCTB Te:
(dbopMynHupoBaTh MPOBEPSIEMBIE MPEAIIONOXKEHHSI, COOUPATh YCTAHOBKY M3 MPEJIOKEHHOT0 000py10BaHuUs,
3aIllUCBIBATh XOJI OIbITA U (YOPMYIUPOBATH BBHIBOJBI;

o BBINOJIHATE NPSMbIC U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI U TEMIIEPaTyphl
C HUCIOJb30BAHUEM AHAJIOTOBBIX M IM(POBBIX NMPUOOPOB, 3aIUCHIBATh IOKa3aHUs NPHOOPOB C y4ETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUH;

o IPOBOJUTh HUCCIEJ0BAaHME 3aBUCUMOCTH OJHOM (PU3MUYECKOW BEJIMYMHBI OT JpYyroil c¢
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTU IyTH PaBHOMEPHO JABMIXKYLIETOCs Tela OT BPEMEHU
JBIDKEHUS TeNa, CUJIbl TPEHUS CKOJBKEHHUS OT Beca Tella, KayecTBa OOpabOTKU MOBEPXHOCTEH Ten U
HE3aBHCHMOCTH CWJIBl TPEHHUS OT IUIOLIAAW CONPUKOCHOBEHMS TeEJ, CHJIbl YNPYTOCTH OT YIJIUHECHUS
NPYKUHBI, BBITAJKUBAIOMIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacCTH Teja M OT IUIOTHOCTH KHJKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTHU Tejla, OT INIyOMHBI, HA KOTOPYIO MOTPY>KEHO TeJO, YCIOBUN IUIaBAHUSA Tell,
YCIIOBHUI paBHOBECHS pplyara 1 6JI0KOB), y4aCTBOBATh B INIAHUPOBAHUH y4eOHOTO MCCIIeI0OBaHUs, COOUPATh
YCTAHOBKY M BBINOJHAT M3MEPEHMs, CIeAys MpeUIo)KEHHOMY IUIaHy, (GUKCUPOBAaTh pE3yJIbTaThl
MOJYYEHHOW 3aBUCHMOCTH (PU3MUYECKUX BEJIMYMH B BHJE NPEJIOKEHHBIX TaONUIl U rpaduKOB, AeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICJOBAHMS;

. MPOBOJIUTh KOCBEHHBIE H3MEPEHHs (U3NYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH W
TBEPAOIO Teja, CUJIa TPEHUS CKOJIbKEHUS, JaBJICHUE BO3/1YyXa, BHITAIKUBAIOLIAs CUia, JIEUCTBYIOLIas Ha
HOrpyKEHHOE B >KUIKOCTh TeNl0, KOA(PGUIMEHT MOJE3HOI0 AEHCTBHS NMPOCTBIX MEXAHHU3MOB), CIENys
IPEJI0KEHHOW MHCTPYKLMU: MIPU BBIMOJIHEHUN M3MEPEHUI COOMpPATh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
BBIUNCIIATh 3HAYEHUE UCKOMOW BEJIMYHHBI;

. co0Iro1aTh MpaBuiIa TEXHUKHA OE30MAaCHOCTH MPU paboTe ¢ 1adopaTOpHBIM 000PYIOBAHUEM;

. yKa3blBaTh IPUHIUIBl JEUCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMICTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONINECs COCY/IbI, 0apoMeTp, pbluar, MOJIBWKHBIN U HETIOABIKHBIN OJIOK, HAKIIOHHAS
IUIOCKOCTB;

. XapaKTepu30BaTh MPUHIUIIBI ICHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKHUX YCTPOIMCTB C OMOPOH
Ha UX oOmnucaHus (B TOM 4YuCle: MOJIIMIIHUKH, YCTPOMCTBO BOJOINPOBOJA, TMIAPABIMYECKUI IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), MCIOJb3ys 3HaHMS O CBOMCTBAX (DU3MYECKHUX
SIBJICHUI U HEOOXOAMMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

o IPUBOANUTE HPUMEpPHI (HAXOAUTh WHGPOPMALMIO O HPHUMEpPax) MPAKTHYECKOI'O HCIOIb30BAHUS
¢u3nueckux 3HAHMM B MOBCEJHEBHOM XKHM3HM s oOecrieyeHHs O€30HacHOCTH MpH OOpalleHHuu C
npuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0POBbS U COOIIOCHHSI HOPM IKOJIOTUYECKOTO
IIOBEJICHHA B OKPYKaIOIIEH Cpesie;

J OCYILECTBIATH OTOOp MCTOYHHUKOB HH(oOpMmanuu B HHTepHETEe B COOTBETCTBUM C 3a/1aHHBIM
MIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUNM M NMYTEM CPaBHEHUS DPA3IIMYHBIX HCTOYHHKOB
BBIIETISATH UHPOPMALMIO, KOTOPAs SABJISETCS IPOTUBOPEUMBON UM MOXKET OBITh HEJJOCTOBEPHOM;

o MCII0JIb30BaTh IIPU BHIIIOJHEHUH YUE€OHBIX 3aJJaHUI Hay4YHO-TIONMYJISIPHYIO JTUTEPATypy PU3NIECKOTO
COJIEp/KaHus, CIIPaBOYHbIE MaTepUabl, pecypchbl ceTu MHTepHeT, BIaaeTs NpuéMaMu KOHCIIEKTUPOBAHMS
TeKcTa, MpeoOpa3zoBaHus HHPOPMAIIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B APYTYIO;

o co3/laBaTh COOCTBEHHbIE KpaTKUE MUCbMEHHbBIE U YCTHBIE COOOIIEHUsI HA OCHOBE 2—3 MCTOYHHMKOB
uHpOpMalUu (HU3UUECKOrO COJEpKaHHUA, B TOM YHCIE MYOJUYHO [elaTh KpaTKue COOOIEHUs O
pe3yibTaTtax MHpPOEKTOB MM Y4E€OHBIX HCCIENOBaHHWM, MPU ATOM TIPaMOTHO MCIOJIb30BaTh W3YYEHHBIH
NOHSATHIHBIN annapaT Kypca (U3MKH, CONPOBOXK/IATh BHICTYIUIEHUE NTPE3CHTALIUCH;

o IIpY BBINOJIHEHUH Y4€OHBIX MPOEKTOB M HUCCIEIOBAHUN paclpeeniTh 00s3aHHOCTU B IpymHIe B
COOTBETCTBUHU C IIOCTaBJICHHBIMU 3aJadyaMH, CJIEIWTh 3a BBINOJHEHHWEM IUIaHA JIEHCTBUM, aJeKBAaTHO
OLICHUBaTh COOCTBEHHBIH BKJaJ B JEATEIbHOCTb TPYMIbI, BBICTpAaUBaTh KOMMYHUKAaTHBHOE
B3aMMOJICICTBHE, YUUTHIBasi MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenuss B 8 kuacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)kaTh
Cc(OPMHUPOBAHHOCTD y O0YHAIOIUXCA YMEHUI:

o HCIIOJIb30BaTh IOHATHSA: Macca U Pa3MEpPbl MOJIEKYJ, TEIJIOBOE JBH)KEHHE aTOMOB U MOJIEKYII,
arperaTHbIe COCTOSIHMS BEIIECTBa, KPUCTANIMYECKUE U aMOp(HBbIE Tella, HACHICHHbIM U HEHACBIIIIEHHBIN
nap, BJIQXKHOCTb BO3/yXa, TemIlepaTypa, BHYTPEHHSS SHEpPrusi, TEIJIOBOM JBHUraTellb, 3JIEMEHTapHbII



QIIEKTPUYECKUI 3apsif], DJIEKTPUUYECKOE IMO0JI€, IPOBOJAHUKN U JUAJIEKTPUKHU, ITOCTOSHHBIN 3JIEKTPUUYECKUM
TOK, MAarHUTHOE T0JI€;

o pasnuyath SBJICHMS (TEIUIOBOE pacIIMpPEeHHME U CiKaTue, TeIuloliepesada, TEIUIOBOE PaBHOBECHE,
CMauMBaHME, KalWUIApHbIE SBJICHMS, WCHApEHHE, KOHJAEHCAlus, IUIABICHUE, KpUCTAJIU3aLus
(oTBepaeBaHuE), KUIIEHHUE, TeIulonepeaada (TEeIIONpOBOJHOCTb, KOHBEKLUS, U3IIyUYEHHE), IEKTPU3aLUL
TEJ, B3aUMOJIEHCTBUE 3apsAJI0B, AEUCTBUSI AJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuTOB, JEHCTBME MAarHUTHOIO IOJsS Ha IMPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAas WHAYKLIHS) IO
ONMCAHHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JIEMOHCTPHPYIOIIMX HaHHOE (hu3ndeckoe
SBJICHUE;

o pacro3HaBaTh MPOSBICHUE U3yYCHHBIX (PM3NYECKUX SIBICHUH B OKPY)KAIOLIEM MHUpPE, B TOM YUCIIE
¢u3nyeckue SBICHHUS B IPUPOJE: MOBEPXHOCTHOE HATSKEHME M KalWJUIApHBIC SIBJICHUS B IPUPOJE,
KpHUCTaUIbl B Iipupoze, usnydeHue ConHla, 3aMep3aHue BOJ0EMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, HWHes, CHera, J3JIeKTpUYeCKHE SIBIICHHS B arMocdepe, SJIEKTPUYECTBO IKHUBBIX OPTaHU3MOB,
MarHuTHOE 1oJie 3eMIIH, Apeid morocoB, poib MarHUTHOI'O MOJIS JJIs )KU3HU Ha 3eMJie, OJIIPHOE CUSTHUE,
IIPY 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B YU€OHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH)
(bu3nUecKuX sBICHUN;

. OIMCHIBATh U3YYCHHBIE CBOWCTBA Tel M (PM3UYECKUE SBICHUS, MCIONB3YS (PU3MUYECKHE BEITMUNHBI
(TemmnepaTypa, BHYTPEHHsISI SHEPIUsl, KOJIMUYECTBO TEIUIOTHI, y/eNbHas TEINIOEMKOCTh BEIECTBA, y/e/IbHas
TEIUIOTa IUIABJIEHUS, YJelbHas TEIUIOTa I[apooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHus TOILIUBA,
KO3(QULMEHT TONEe3HOro JACWCTBUS TEIUIOBOM MalllMHBI, OTHOCHUTENbHAs BIAKHOCTb BO3JyXa,
AIIEKTPUYECKHUI 3apsf], CHJIa TOKAa, 3JEKTPUUECKOE HAIPsDKEHUE, CONPOTHBIIEHUE NMPOBOJHUKA, YAEIbHOE
COIIPOTHBIJIEHUE BELIECTBA, PabOTa M MOIIHOCTb 3JIEKTPHUUECKOr0 TOKa), HPU ONUCAHUM IPABUIBHO
TPaKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJIHMUNH, 0003HAYCHUS U eIMHUIIBI (PU3UIECKUX BEITMUNH,
HaXoauTh (POPMyYJIbl, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTUMH BEIMYMHAMM, CTPOUTh
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

J XapaKTepu3oBaTh CBOWCTBA Tell, (DU3UYECKHE SBJIEHUS W IPOLECCHI, HCIOJIb3Ys OCHOBHBIE
HOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOSHMSI BELIECTBA, IIPUHIIMIT CYIIEPIIO3ULMH ToJIeH (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma 11 ydyacTka 1enu, 3akoH /pxoyns—Jlenua,
3aKOH COXPAaHEHUS SHEpPruu, MpH ATOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCHIBATh €ro
MaTeMaTU4YeCKOE BbIPAKEHUE;

o OOBSICHATh (PU3MUECKUE MpPOIECChl M CBOMCTBA Tel, B TOM YHCIE€ M B KOHTEKCTE CUTYaIUii
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIIATh MPUUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHHE
u3 1-2 jormyeckux miaroB ¢ onopod Ha 1—2 M3y4eHHBIX CBOMCTBa (PU3MUECKUX SBICHHUM, (QPU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

o pemate pacy€THble 3a7ayd B 2—3 JEHCTBUS, WCIOJIb3YS 3aKOHBI U (DOPMYIbI, CBSI3bIBAIOIIME
¢u3nyeckne BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 33Jaud 3allMChIBaThb KPAaTKOE YCIIOBUE, BBISIBIISTH
HEJI0OCTAaTOK JIAHHBIX IS PELICHUs 3aJjaui, BHIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIs €€ PeleHMS,
IPOBOAMTH PACUETHI U CPABHUBATH MOJIyUEHHOE 3HaUeHHE (PU3MUECKOI BETMUMHBI C U3BECTHBIMU JAHHBIMU;

o pacro3HaBaTh Mpo0JIeMbl, KOTOPhIE MOYKHO PELIMTh IPU MOMOIIHU (PU3UIECKUX METOJI0B, UCHOIb3Ys
ONMCAHUE HCCIIEIOBaHUS, BBIAEIATH MPOBEPAEMOE MPEAINOIO0KEHNE, OLIEHUBATh MPABWIBHOCTh MOpPSAKA
IIPOBEJICHUS HCCIIE0BaHNUs, 1€TaTh BbIBOBL;

o MPOBOJIUTH OMNBITHI IO HAONIOACHHIO (PHU3MUECKUX SBICHUM WM (PU3MUECKUX CBOMCTB Tel
(KanuJUIIpHbIE SIBIEHUS, 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT ero 00b&Ma, TeMIIepaTyphbl, CKOPOCTH Ipoliecca
OCTBHIBAHUS M HarpeBaHUs IPU U3TYyYEHUH OT LIBETa U3y4arolien (IorIomnaoiie) MoBepXHOCTH, CKOPOCTh
UCIIApEHUs1 BOJABI OT TEMIEpPATypbl XUAKOCTH M IUIOHNIAAM €€ MOBEPXHOCTH, JJIEKTpHU3alMs Tel M
B3aMMOJICHCTBHE JJIEKTPUUYECKUX 3aps0B, B3aMMOJIECHCTBHE ITOCTOSHHBIX MAarHUTOB, BHU3YyalIH3aIUsI
MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, AEMCTBUS MarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM, CBOICTBa
JJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOABHUTATENsl IOCTOSHHOIO TOKa): (OpMyIHpoBaTh MpoOBepsieMble
IPENONI0KEeHUs, COOMpaTh YCTAaHOBKY U3 IPEIIOKEHHOTO OOOpYAOBaHUS, OMUCHIBATH XOJ ONbITA U
(GbopMyIHUPOBAThH BHIBOJIBI;

o BBITIOJHATh NPSIMbIE U3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIBHON BIIAKHOCTH BO3/yXa, CHJIBI TOKA,
HaNpsDKEHUs. ¢ MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JAaTYMKOB (PM3MUECKUX BEIMYHMH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOMIOTHOM MOTPENTHOCTH;



° MPOBOANTHh HCCIIECIOBAaHUE 3aBUCHUMOCTH OAHOW (U3MYECKON BENIWYMHBI OT JAPYrod ¢
UCTIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCIMOCTH COTIPOTUBIICHUS IIPOBOAHUKA OT €T0 JUIMHBI, TUTOIIAAN
MONIEPEYHOI0 CEYECHHs M YACIBHOTO CONPOTHUBIICHUS BEUIECTBA NMPOBOJHUKA, CHIIBI TOKA, HIYILErO 4epes3
IPOBOJAHMK, OT HAINpPSDKEHHWs Ha IPOBOJHUKE, MCCIENOBAHUE IOCIEAOBATEIBHOTO M NapauIeIbHOrO
COEJMHEHUI ITPOBOIHUKOB): TNIAHUPOBATH MCCIIEI0BAHNE, COOMPATh YCTAHOBKY M BBINOJIHATh U3MEPEHUS,
cliefysl MPeIIOKEHHOMY IIJIaHy, (PMKCUPOBATh PE3yJIbTaThl MOJYYCHHON 3aBHUCUMOCTH B BHJE TaOIUI] U
rpauKoB, JeJ1aTh BBIBOJIBI IO PE3y/IbTaTaM UCCIIEJOBAHUS;

o MIPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (PU3MUECKUX BEIMUYMH (yAenbHas TEMI0EMKOCTh BEIIECTBa,
COIIPOTHBIJIEHUE MIPOBOJHHMKA, pabOTa U MOILIHOCTh 3JIEKTPUUYECKOIO TOKA): IUIAHUPOBATh HM3MEPEHHS,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs MPENJ0KEHHOW MHCTPYKIMH, U BBIYUCIATH 3HAUCHHE
BEJIMYUHBI,

o co0Jr01aTh MpaBUiIa TEXHUKH OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTOpHEIM 000pYI0BAHUEM;

o XapaKTepu30BaTh MPUHIUIIBI IEHCTBUA U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOI
Ha UX onucaHus (B TOM YHUCIIE: CUCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, IapoBasi TypOuHa, aMIIEpMETp,
BOJIBTMETP, CYETUMK DJICKTPUYECKOM SHEPruH, 3JIEKTPOOCBETUTENIbHBIE HPUOOPBI, HArpeBaTEelIbHbIC
AIIEKTPONPUOOPH!  (IPUMEPBI), SJCKTPUUYECKUE TNPEAOXPAHUTENH, DSJICKTPOMArHHUT, 3JEKTPOJBUTATENb
IOCTOSIHHOT'O TOKa), MCIIOJIb3YSl 3HAHUs O CBOMCTBAaX (PM3UUECKUX SIBICHUM U HEOOXOIuMble (pU3NUECKue
3aKOHOMEPHOCTH;

o pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBa M H3MEpHUTENbHBbIE NPUOOPHI MO CXEMaM MU
CXEMaTHUYHbIM PHUCYHKaM (KHMJKOCTHBIM TepMOMETp, TEPMOC, ICHUXPOMETp, TIMIPOMETp, IBUTaTellb
BHYTPEHHEIO CrOpaHMsl, D3JEKTPOCKOI, PEOCTaT), COCTaBISATb CXEMbl JJIEKTPUYECKUX LEned ¢
[OCJIEI0BATENIbHBIM U TMapajUleJbHBIM COCIMHEHHEM »JJIEMEHTOB, pa3juyas YCIOBHbIE O0O3HAa4YEeHHUs
AJIEMEHTOB JJIEKTPUYECKHX LIETIEH;

o IPUBOANUTH HPUMEpPbl (HAXOAUTh WHGOPMALMIO O HPUMEpPax) MPAKTHUYECKOI'O HCIOIb30BAHUS
¢u3nueckux 3HAHUM B MOBCEJHEBHOM XKM3HM s oOecrieyeHHs O€30IacHOCTH MpH OOpalleHUu C
npubopaMy U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbs I COOIOACHUS HOPM IKOJIOTHYECKOTO
IIOBEJICHUS B OKpYXKalollIeH cpene;

. OCYIIECTBIISTH NOUCK HH(OpMAIHH PU3HUECKOTO coiepkanus B IHTepHeTe, Ha OCHOBE MMEIOIITIXCS
3HAHUW U MYTEM CpPaBHEHUS JIONOJHUTEIbHBIX MCTOYHHMKOB BBIAEIATH MH(POPMAIUIO, KOTOpas SBJIAETCS
IPOTUBOPEYMBON HIIM MOXKET OBITh HEOCTOBEPHOIA;

o WCII0JIb30BaTh MIPU BHIIIOJHEHUH YUE€OHBIX 3aJJaHUI Hay4YHO-TIONMYJISIPHYIO JTUTEPATypy PU3NIECKOTO
CoOJIep’KaHusl, CIPaBOYHbIE MaTepuabl, pecypchl cetu MHTepHeT, BIajeTh NpuéMaMu KOHCIIEKTHUPOBAHUS
TEKCTa, mpeoOpa3oBaHusl HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

o CO03/1aBaTh COOCTBEHHbIE NMMCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUs, 00001mas nHpopmanuo u3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJCpXaHUS, B TOM 4HCIe MYOJWYHO MPEJCTABIATh PE3yJbTaThl
NPOEKTHOM WIJIM HCCIEeN0BAaTENbCKONW JIEATENbHOCTH, MPHU 3TOM TPaMOTHO HCIOJIb30BaTh H3YYEHHBIN
NOHSTUHMHBIN anmapart Kypca (pU3UKH, COPOBOXKAATH BBICTYIUICHUE MTPEe3EHTAIIUEH;

o IIPU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAaHUN (PU3NYECKUX IPOLIECCOB PACHPEIEIATh
00s13aHHOCTH B I'PYIIE B COOTBETCTBUU C IMOCTABJIEHHBIMU 3aJayaMH, CJIECIUTh 32 BBIIOJHEHUEM ILIaHA
NeMCTBUN M KOPPEKTHPOBATH €ro, aJIeKBaTHO OLICHWBAaTh COOCTBEHHBIN BKIJIAJ B JESATEIBHOCTb I'PYIIIHI,
BbICTpauBaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE, IPOSBIISAS TOTOBHOCTh pa3periarh KOH(INKTHI.

K kxoHmy oOyueHuss B 9 kiacce NIpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHU:

. HCIIOJIb30BaTh IMOHATHS: CUCTEMA OTCYETA, MAaT€pUaAIbHAs TOYKA, TPACKTOPHs, OTHOCHTEIbHOCTh
MEXaHUYECKOro JBWXKEHMS, nedopmanus (ympyras, IUIaCTHYECKas), TPEHHE, LEHTPOCTPEMUTEILHOE
YCKOpEHUE, HEBECOMOCTb U NEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TIKECTH
TBEPJOTO TeJla, paBHOBECHE, MEXaHWYECKHe KoieOaHWs W BOJIHBIL, 3BYK, MH(pa3ByK M YIbTPa3BYK,
JJIEKTPOMArHUTHBIE BOJIHBI, LIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTD,
CHEKTPBI UCITYCKAHUs U TIOTJIONIEHHS, anb(da, OeTa- 1 raMmMa-u3nydeHus, U30TOIIbI, AepHas SHEPreTUKa;

o paznuuath  sABJIEHUS ~ (paBHOMEpPHOE M  HEPAaBHOMEpPHOE  MPSAMOJIMHEHHOE  JIBUXKEHHE,
PaBHOYCKOPEHHOE MpPSIMOJUHEIHOE NBHUKEHHE, CBOOOJHOE TMaJeHUE TeJ, pPaBHOMEPHOE IBM)KEHHUE IO
OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTHUBHOE JBWKEHHE, KOJeOaTelbHOE JBMKEHUE (3aTyXarolye U
BBIHYX/ICHHbIE KoJeOaHus), PE30HAHC, BOJHOBOE JBI)KEHUE, OTpaXC€HHE 3BYKa, HPSIMOJIMHEHHOE



pacnpocTpaHeHue, OTPaKEHNE U MPETOMIIEHHE CBETA, MIOJHOE BHYTPEHHEE OTPaXEHUE CBETA, Pa3JIOKEHHUE
Oermoro cBera B CIEKTP U CIOXKEHHE CHEKTPaJbHBIX IIBETOB, MAUCIEPCHS CBETa, €CTECTBEHHas
PaAMOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOIO CIEKTpa M3IY4YEHMs) IO ONMCAHMIO HUX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBJICHUE;

o pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UYECKUX SBICHUN B OKPYXArolleM MHUpe (B TOM YHUCIIEe
¢u3nueckue SBICHUS B IPUPOJIE: MPUIUBHI U OTIIUBBIL, IBHKEHUE I1aHeT CONHEYHOI CUCTEMBI, pEaKTHBHOE
JIBIDKEHUE KHUBBIX OPIaHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUECKUE BOJIHBI,
I[yHAaMH, 5XO0, IBETa TeJI, ONTHYECKUE SBICHHS B MpPUPOJE, OMOJIOTMYECKOEe eHCTBHE BHIUMOTO,
yIbTPa(uOJETOBOrO U PEHTI€HOBCKOIO M3JIY4YEHUH, €CTECTBEHHBIH PaJHOAKTUBHBIA (POH, KOCMUYECKHE
Jy4yH, PAJUOAKTUBHOE HU3JIyYEHHE IPHUPOJHBIX MHUHEPAJIOB, IEHCTBUE PaJUOAKTHBHBIX H3JIyYEHUH Ha
OpraHu3M YellOBeKa), IIPU 3TOM IEPEBOIUTH MPAKTUUECKYIO 3a7auy B y4eOHYI0, BBIJEIATh CYLIECTBEHHbIE
CBOICcTBa (TIpU3HAKN) PU3NICCKUX SBIICHUI;

J OIMCHIBATh U3YYCHHbIE CBOMCTBA T€l U (PU3MUECKHUE SIBICHUS, UCIIOJIb3YsI (PU3NUYECKUE BEINUUHBI
(cpenHsst 1 MTHOBEHHAsi CKOPOCTh TeJla IIPY HEPABHOMEPHOM JIBH)KEHUH, YCKOPEHUE, IIepeMelleHHe, ITyTh,
yIJ0Basi CKOPOCTh, CHJIa TPEHUS], CHJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO IMaJCHUs, BEC
TeJa, UMITYJIbC TeJa, UMILYJIbC CHJIbI, MEXaHU4ecKas paboTa M MOIIHOCTh, TOTEHLUANIbHAs YHEPIus Tena,
MOJIHATOTO HaJl IOBEPXHOCTHIO 3€MJIM, IOTEHLUAIbHASL SHEPTUS CKATOU MPYKUHbBI, KHHETUUECKasl SHEPTHs,
HIOJIHAsE MeXaHUYecKasi SJHEeprus, NepruoJl U 4YacToTa KojeOaHui, UIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA
TOHA, CKOpPOCTb CBETa, II0Ka3aTeiab IPEJOMJICHUS CpElbl), MPU ONMCAHUU [PABUJIBHO TPAKTOBATH
(Gu3u4ecKuil CMBICI MCIIOJIb3YEMbIX BEIMUYUH, 0003HAUEHUS U €AMHUILBI (U3NUYECKUX BEIMYUH, HAXOAUTh
(GopMyIbl, CBS3BIBAIONINE NAHHYIO (DU3MUYECKYIO BEMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOHUTH IpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

. XapaKTepu30BaTh CBOMCTBA TeJl, PU3NUYECKUE SIBJICHUS U MPOLIECCHI, UCIOJIB3YS 3aKOH COXPaHEHUs
SHEpPruH, 3aKOH BCEMHPHOIO TATOTEHMs, NMPUHLUI CYNEPNO3ULUH CHUJI, NPUHIMUI OTHOCUTEIbHOCTU
lanunest, 3akonsl HploTOHA, 3aKOH COXpAaHEHHUs MMITYJIbCA, 3aKOHBI OTPAKEHUS W IPEIOMJICHUS CBETA,
3aKOHBI COXPaHEHMs 3aps1I0BOI0 M MACCOBOT'O YMCEN MPH AJEPHBIX PEaKIHsIX, IPH TOM J1aBaTh CJIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3aIlIMChIBATh €M0 MaTEMaTHUECKOE BBIPAXKEHUE;

J OOBSICHATh (PU3MUECKUE IPOLECChl M CBOMCTBA Tel, B TOM YHUCIE€ M B KOHTEKCTE CUTYaIHil
PaKTUKOOPHUEHTUPOBAHHOT'O XapaKTepa: BbIABIATh IPUUMHHO-CIECTBEHHBIE CBA3H, CTPOUTH OObSICHEHHE
U3 2-3 JOTMYEeCKUX LIaroB ¢ OMOpPOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, (QPU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

o pemars pacuéTHble 3aauu (ONMUpAIOLIUecs] Ha CUCTEMY U3 2—3 ypaBHEHUM), UCIIOJIb3Ysl 3aKOHBI U
(bopMyIibl, CBA3BIBAIOLINE (PU3HUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alUChIBaTh KPATKOE
YCIIOBHE, BBISIBIIATH HEIOCTAIOLIME I N30BITOYHBIE TaHHbIE, BRIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUISL pEIIEeHUs, IPOBOJANUTh PAcU€Thl U OLIEHHWBATH PEATMCTUYHOCTH MOJIYYEHHOIO 3HAYEHUS (PU3NYEeCcKOn
BEJIMYMHBI;

J pacrno3HaBaTh MpoOIeMbl, KOTOPHIE MOKHO PELIUTh NMPU MOMOIIH (PU3MUECKUX METOJI0OB, UCIIOJIb3YS
ONMCAHUE HCCIIEIOBaHUS, BBIACNIATH MPOBEPSIEMOE MPEANON0KEHNE, OLIEHUBATh MPaBWIBHOCTh MOPSAKA
IPOBE/ICHUS MCCIIEIOBAHNUS, JIeaTh BbIBO/IbI, HHTEPIPETHUPOBATh PE3YJIbTaThl HAOIIOIEHUI U OIBITOB;

o MIPOBOAUTD OMBITHI IO HAOJIO/IEHUIO (PU3NYECKUX SABJICHUHN UIIN (PU3NYECKUX CBOICTB Tel (M3ydyeHue
BTOpPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUsl YHEPIUH, 3aBUCUMOCTh Iepuo/ia KoueOaHuil NMpyKUHHOTO
MasiTHUKa OT MacChl Ipy3a U >KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTb OT aMIUIMTYbl MajbIX KOJeOaHHIH,
NpsIMOJIMHEHOE paclpoCcTpaHeHHE CBETa, pasjioKeHUe Oeloro cBeTra B CHEKTP, HM3y4eHHE CBOMCTB
n300pakeHHsI B TUIOCKOM 3€pKajie U CBOMCTB M300pakeHuUs MpeIMeTa B coOMparoleit JIuH3e, HabIoIeHe
CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB M3IYUYECHHUSI): CAMOCTOSITENIbHO COOUPaTh YCTAHOBKY M3 M30BITOUYHOTO
Habopa 000pyAOBaHUs, OMMCHIBATH X0/ ONbITA U €T0 PE3YIbTaThl, POPMYIUPOBATH BHIBOJIBI,

o MPOBOAUTh NPU HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEPEHHH, OIpeaesss cpelHee 3HaueHHE
u3MepsieMoil BeIMYuHbI ((DOKYCHOE paccTosiHME coOuparoniei JuMH3bI), 00OCHOBBIBaTH BHIOOP crocoda
U3MepeHus (U3MEPUTEIBHOTO NMproopa);

J MIPOBOANUTH HCCJIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C UCIOJIb30BAaHUEM TPSMBIX
U3MEepeHH (3aBUCHMOCTh ITYTH OT BPEMEHM IPU PABHOYCKOPEHHOM JBHKEHHH 0€3 HayalbHON CKOPOCTH,
nepuoJia KojaebaHuii MaTeMaTuYecKoro MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaXKEHHsI CBETa OT
yria majeHusl U yria IOpeoMJIeHUs OT yrja MaJeHHs): TUIaHWPOBaTh HCCIEIO0BAaHUE, CaMOCTOSTEIbHO



coOMpaTh YCTAaHOBKY, (PMKCUPOBATh PE3YNIbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIIMYMH B BHUJIE
TaOIMI U TpaUKOB, AETATH BBIBOABI 110 pE3yJbTaTaM HCCIIEI0BAHNUS;

o MIPOBOJIUTH KOCBEHHBIE U3MEPEHUST (PU3UUECKUX BETMUMH (CPEAHSAS CKOPOCTh M YCKOPEHUE Tea Ipu
PaBHOYCKOPEHHOM [BM)KCHUH, YCKOPEHHE CBOOOJHOTO MaaeHHs, KECTKOCTb MPYXKUHBI, KOAIPPHUIUEHT
TPEHUs CKOJIbKEHUS, MEXaHW4YecKas padoTa U MOIIHOCTb, YaCTOTa U MEPUOJL KOJIeOaHUH MaTeMaTHYECKOro
U TPY>KUHHOTO MasiTHUKOB, ONTHYECKasi CHJIa COOMPAIOIIECH JIMH3bI, paAHOAKTHBHBIN (OH): IIIAHUPOBATh
U3MEpEeHusi, cOOUPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHUs, Cilelys MPeI0KeHHON
MHCTPYKLMHU, BBIYUCIATh 3HAUEHUE BEIMYMHBI M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIBTAThl C YYETOM
3aIaHHOM MOTPEIIHOCTH U3MEPEHUM;

o COOJTIOIATh MpaBUJIa TEXHUKHU 0€30MaCHOCTH IIpU padoTe ¢ JIabOpaTOPHBIM 00OPYIOBAHHEM;

J pasnuyaTh OCHOBHBIE IPU3HAKU HU3YYCHHBIX (PU3MUECKUX MOAEeH: MarepuaibHas TOUKa,
abCoOJIIOTHO TBEP/OE TEJIO0, TOYEUHBIH MCTOYHMK CBETA, JIyd, TOHKAs JIMH3a, IJIAaHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIEJIb @aTOMHOT'O S/pa;

J XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB C ONOPOH
Ha UX OIUCAHUsA (B TOM YHCJIE: CIIUJOMETP, JATUYUKH MTOJIOKEHUSI, PACCTOSIHUS M YCKOPEHUs, paKkeTa, 3X0JI0T,
OYKH, TMEPUCKOMN, (OoTOoaImapar, ONTUYECKUE CBETOBOJBI, CHEKTPOCKOI, JO3MMETpP, Kamepa BuibcoHa),
UCIIOJIb3Ys 3HAHMSI O CBOMCTBAX (PM3UUECKUX SABJICHUN U HEOOXOAUMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

. UCIOJIb30BAaTh CXEMbl U CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB IPU PELICHUM Yy4eOHO-IIPaKTUYECKHX 3ajad,
ONTUYECKUE CXEMBI JJIS IOCTPOEHUS N300paKEHUH B INIOCKOM 3€pKajie U COOMpArOIIe JINH3E;

. NPUBOANTH TPUMEPHI (HAXOAWTHh WH(POPMAIMIO O HPUMEPax) MPAKTHYECKOTO HCIOIH30BAHMUS
(GU3HYECKUX 3HAHWW B IIOBCEJIHEBHOW JKM3HHM I oOecreueHuss Oe30MacHOCTH MpU OOpaIicHHH C
npubOpaMy U TEXHUYECKUMH YCTPOMCTBAMU, COXPAaHEHUS 3/10pPOBbs M COOIOACHUS HOPM IKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

J OCYILIECTBIATh NOUCK HMH(MOpManKM (U3NYECKOro coaepkaHuss B MHTepHeTe, caMOCTOSITEIbHO
(bopMynupys HOUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH ONPE/IEIEeHNUs JOCTOBEPHOCTH MOITY4€HHOW HHPOPMALUU
Ha OCHOBE MMEIOIIMXCS 3HAHUI U TOTIOJHUTEIbHBIX HCTOYHUKOB;

J UCIOJIb30BATh MPH BBHIIOIHEHUU YU€OHBIX 3aJaHUI HAyYHO-TIONYJISIPHYIO JIUTEpaTypy (hrU3HUECcKOro
CoJiepKaHus, CIIpaBOYHbIE MaTepUabl, pecypchbl cetu MHTepHer, BiajgeTs npuéMaMu KOHCIEKTHUPOBAHUS
TeKcTa, NpeoOpa3zoBaHus HHPOPMAIIMU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

o CO3J1aBaTh COOCTBEHHbBIE MMCbMEHHBIE M YCTHBIE COOOIIEHNS Ha OCHOBE MH(OPMAIIUU U3 HECKOJIBKHUX
UCTOYHUKOB (U3UYECKOTO COJEpXKaHHUs, IMYOJIWYHO TMPEACTaBIATh pPe3ylbTaTbl MPOEKTHOW HWIIHU
UCCIIEI0BATEIbCKON JIeATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh U3YUYE€HHBINH MOHATUHHBIN anmapar
U3y4aeMoro pasjena (U3MKH U CONPOBOKIATh BBICTYIJICHHE IMpE3EeHTalued ¢ Y4€TOM OCOOEHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
No HaumeHoBaHune IIpoBepsiemble mpeaAMeTHbIE OueHoYHBIH MOAYIb
n/-n Pa3aejioB U T€EM KouunyecTBO pe3yJbTaThbl 0CBOEHHMSI OCHOBHOM
MPOrpaMMbI 9aC0B IIporpaMMHoe cojep:kanue o0pa3oBaTe/IbHOM MPOTrPaMMbI

OCHOBHOI'0 00111eT0 00pa30BaHNA

Paznen 1. ®usuka u eé poJib

B NIO3HAHUHU OKPYKAal0Iero Mupa

11

®dusuka - HayKa o
pupoJie

®dusuka — HayKa 0 NPUPO/IE.
SBnenus npupoipl. uzndeckue
SIBJICHUSI: MEXaHUYECKUE,
TEIJIOBBIE, AIEKTPUUECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC

BoisBiieHME pazninuui Mexay
buznIecKuMu

1 XMMHUYECKUMHU IIPEBPALLICHUSIMH.
Pacnio3naBanue u kinaccupukanus
(buznuecKux

SIBJICHUI: MEXaHUYECKUX, TEIJIOBbIX,
JNEKTPUYECKUX, MATHUTHBIX U
CBETOBBIX.

Habmronenue u onucanue Gpu3nyecKux
SIBJICHUI

1.2

duznueckue
BCJIMYHNHBI

Pu3NYeCcKUe BEITUYHHBI.
W3mepenue Gpusnueckux
BeIM4UH. PU3ndecKkue npudopsl.
[TorpemHocTs n3MepeHun
MexnyHapoaHas cuctema
€IUHULL

OrnpezienieHne LEHBI ACICHUS Kb
U3MEPUTENLHOTO Mpudopa.
H3Mepenne TMHENHBIX Pa3MEPOB TEl
Y IPOMEKYTKOB BPEMEHHU C YUETOM
MIOIPEIIHOCTEM.

N3mepenue o6beMa KUAKOCTH U
TBEP/IOTO Tena.

N3mepenue temneparypsl pu NOMOIIU
YKUJKOCTHOTO TEPMOMETpA U JaTunKa
TEMIIepaTyphl.

BrInonHeHne TBOpUECKUX 3a4aHUM 110
MOUCKY

CHOCOO0B N3MEPEHUS] HEKOTOPBIX
(buznuecKkux

XapaKTepUCTHK, HAIPUMED, pa3MepPOB
MaJbIX

00BEKTOB (BOJIOC, MPOBOJIOKA),
yIaJeHHBIX 00BbEKTOB, OOIBIINUX
pacCTOSIHUM, MAJIBIX

IPOMEKYTKOB BpeMeHHU. O0CyXIeHHe

Ypoxk-ucciegopanue
Nel "Usmepenue
TEMIEPaTyphl IPU
IIOMOIIIH
AKHUJKOCTHOTO
TEPMOMETPA U
JaT4yrKa
TEMIEPATyphI"




IpeUIaraéMbIX CIIoCcO0O0B.

EcrecTBeHHOHay4HBIN

Kak ¢usuka u npyrue
€CTECTBCHHBIC HAYKH U3Y4arOT
npupoy. EcrecTBeHHOHAay4HbIN
METO/ [T03HaHMA: HabJroIeHue,
IIOCTaHOBKA Hay4HOI'0 BOIIPOCa,
BBI/IBIJKEHUE THIIOTES,

BriaBmkenne TUIIOTES, 0OBICHAIOIINX
MPOCTHIE

SIBJICHUSI, HAIIPUMED:

— II0OYEeMY OCTAHABJIMBAETCS
JBIKYIIIEECS 10 TOPU30HTAIILHON
MTOBEPXHOCTH TEJO;

— IIOYEMY B KapKYIO MOTO/y B CBETJION
OJICK]I€ MPOXJIAHEH, YEM B TEMHOM.

Ypok-ucciienioBanue
Ne2 "IIpoBepka
TUIIOTE3bI: JAILHOCTh
MOJIETA IIAPUKA,
MYIIEHHOTO
TOPU30HTAIIBHO, TEM
0oJIbIIIE, UEM OOJIBIIIE
BbICOTA ITycKa"

13 2 [Ipennoxxenue cnocoOOB NPOBEPKU
METO/ [T03HaHUS HKCHEPUMEHT IO IPOBEPKE
TUIIOTE3.
TUIIO0TE3, O0OBSICHEHNE
[IpoBenenue uccienoBaHus 1o
HaOJII0aeMOT0 SIBJICHHUS. 8
. IpOBEpPKE KaKON-TMOO0 TUMOTE3Bl.
Onucanue GpuU3nUECKUX SBICHUN " .
. [MocTpoeHne mpoCcTeUMx MOAEIeH
C IOMOIIbIO MOJIeNeH .
(bu3nyeckuxsaBiIeHuH (B BUAe PUCYHKOB
WIH CXEM), HallpUMep, MajicHue
npeaMera; NpsMOJIMHEHHOe
pacrpocTpaHEeHHUE CBETa
Wroro no pazneny 6

Paznea 2. [lepBonayasibHble

CBCICHHUSA 0 CTPOCHHM BEeHICCTBA

2.1

Crtpoenue BeriecTBa

CrtpoeHue BeliecTBa: aTOMBI U
MOJIEKYJbI, X Pa3MepHI.
OmbITEI, JOKA3EIBAIOIINE

JIMCKPETHOE CTPOCHUE BEILIECTBA

HabmoneHue u uaTepnperanus
OTIBITOB, CBUJIETEIHCTBYIOIIUX 00
aTOMHO-MOJIEKYJISIPHOM CTPOCHUU
BEIIIECTBA: OMBITHI C PACTBOPCHUEM
pa3JINYHBIX BEIIECTB B BOJIE.
OreHka pa3MepoB aTOMOB M MOJIEKYJT
C HCIOoNb30BaHueM (poTorpaduii,
HOJYYEHHBIX HA aTOMHOM CHJIOBOM
Mukpockore (ACM) —nabopaTopHas
pabota no Teme: «OLEeHKa IuameTpa
aToMa METOJIOM PSJIOB (C
UCTOJIb30BaHUEM (poTOrpaduii)».
OrnpezenieHne pa3MepoB MaJIbIX TEJ

2.2

JIBrxeHne n
B3aUMOJICHICTBUE
YaCTHI BEIECTBA

JIBM>KeHME 4acTHIl BEIIeCTRA.
CBs13b CKOPOCTHU ABUKEHUS
YaCTHIl C TEMIIEPATYPOU.
BbpoyHoBCKO€E nBHXEHME,

HaOmronenne u o0ObsicHEHNE
OpOYHOBCKOTO JIBHKEHUS U SIBJICHHS

b dy3un.
IIpoBeenue u 00bSICHEHNE ONBITOB

Ypok-ucciienoBanue
Ne3 “OnsITE O
HaOJIFO IEHUTO




muddysus. Bzaumoneiicteue
YJaCTHIl BEIIECTBA: IPUTSHKEHUE U
OTTAJIKUBAHUE

10 HAOIIOAEHNIO TEIUIOBOIO
pacIIupeHus ra3oB.

[IpoBenenue 1 0OBSICHEHNE OTBITOB
110 OOHAPYKEHUIO CHIT MOJICKYJISIPHOTO
MPUTSDKCHUS U OTTAIKUBAHUS

TCIIJI0BOT'O
paciupeHus razoB”

ArperaTHble COCTOSIHUS
BELIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEN U TBEPJBIX
(KpUCTAUTMYECKHX ) TEI.
B3anMocBs3p Mex 1y cBOWCTBaMU

Onucanue (¢ UCOIb30BaHUEM MPOCTHIX
MoOjieJIeil) OCHOBHBIX Pa3JIMunii B
CTPOCHHH Ta30B, )KUJIKOCTEH U TBEPBIX
TeN.

OOBbsicCHEHHE MAJION C)KUMAEMOCTH
YKUJKOCTEH U TBEPBIX Tell, OOJIBIION
CKUMAEMOCTH Ta30B.

OO0bsicHeHre coxpaHeHus (HOpMbI
TBEPJBIX TEJ U TEKYYECTH YKHIKOCTH.

ArperatHblie
2.3 2 BEIIECTB B Pa3HBIX arperaTHbIX [IpoBeneHue onbITOB, JOKA3HIBAIOIINX,
COCTOSIHUS BEIIECTBA
COCTOSIHUSIX U UX YTO B TBEPJIOM COCTOSIHUU BOJbI
aTOMHOMOJIEKYJISIPHBIM YaCTHUIbl HAXOJATCS
ctpoeHreM. Oco0eHHOCTH B CpE/IHEM Jaibllie Ipyr OT Apyra
arperaTHbIX COCTOSIHUM BOJIbI (TJIOTHOCTH MEHBILIE), YEM B SKUJIKOM.
YcTaHoBIIeHUE B3aUMOCBSI3U MEXKAY
O0COOCHHOCTSIMU arperaTHbIX COCTOSTHUM
BOJIBI U CYILIECTBOBAHUEM BOJIHBIX
opranuszmoB (MC — Guosnorus,
reorpadusi)
Hroro no paszneny 5

Paznen 3. /IBu:kenne u B3auMojieiicTBue e

3.1

Mexanunueckoe
JBUKECHHE

MexaHn4ecKoe ABMKCHHE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
nexenne. Cxkopoctb. Cpenusis
CKOPOCTH IMPU HEPABHOMEPHOM

IBUKeHUU. Pacuer mytu u

BPEMEHHU JIBIKCHHUS

HccnenoBanue paBHOMEPHOTO
JIBUKCHWSI, OTIPEJICIICHUE €T0
MPU3HAKOB.

Hab6mronenne HepaBHOMEPHOTO
JBUKCHHSI U OTIPEJIeNIEHUE ero OTIINYUi
OT PAaBHOMEPHOTO

JIBUKCHHUSI.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO
JBUKEHHUS ([IapUKa B KUJAKOCTH,
MOJIENN DIIEKTPUIECKOTO aBTOMOOHIIS U

T.J.).




Omnpenenenue cpeHei CKOPOCTH
CKOJIBKEHUs OpYyCKa MITU IIapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.

Penrenue 3aa4 Ha onpesieNieHHE MyTH,
CKOPOCTH M BpEMEHHU PaBHOMEPHOTO
JIBYDKCHUSL.

AHanu3 rpad)MKOB 3aBHCUMOCTH ITYTH H
CKOPOCTH OT BPEMEHH

WNuepuus, macca,

SBnenue nHepuu. 3aK0oH
uHepimn. B3anmonercTue Tei
KaK TPUYNHA U3MCHCHHUS
CKOpOCTH JIBWXEHHUs Tell. Macca
KaK Mepa MHEPTHOCTH TeJa.

OOBbsicHEeHHE U IPOTHO3UPOBAHHE
SIBJICHUI, 00YCJIOBJIEHHBIX UHEPLIUEH,
HaIpPUMEp, YTO IPOUCXOJUT IPU
TOPMOKEHUH HUJIU PE3KOM

MaHEBpE aBTOMOOMJIS, T0UYEMY
HEBO3MOKHO MI'HOBEHHO ITPEKPATUTh
JBUKCHME Ha BEIOCUIIEAE UITU
caMoOKare U T. [I.

[IpoBenenue u aHanu3 OMNBITOB,
JEMOHCTPUPYIOIIUX U3MEHEHUE
CKOPOCTH JIBUJKCHHUS TEJIA B PE3YJIHTATE

JlaGoparopHas
padora Ne 4
«Omnpenenenue
IUIOTHOCTH TBEPAOTO
TeIa»

3.2 4 NEICTBUS HAa HETO APYTUX Tell.
IJIOTHOCTH IInotHocTts BemecTBa. CBA3b
Pemenue 3aiay Ha onpeesieHne Macchl
IJIOTHOCTH € KOJIMYECTBOM
TeJa, ero 00beMa U MIOTHOCTH
MOJIEKYJI B €JUHHIIE 00beMa
[IpoBeneHue u aHaJIU3 OIBITOB,
BelIeCcTBa
JEMOHCTPHUPYIOIIHX 3aBUCUMOCTb
M3MEHEHHUs CKOPOCTH TeJla OT €ro
Macchl IPU B3aUMOJEHCTBUH TEII.
N3mepenune maccel Tena pa3au4HbIMA
CIOCO0aMH.
Onpenenenue MIOTHOCTH TeNa B
pe3yJbTaTe U3MEPEHUS €r0 Macchl U
o0Bbema
Cwuita Kak XapakTepHUCTHKA N3yuenne B3auMoIeUCTBUS KaK JlaboparopHas
B3aumojeicTBus Ten. Cuna MIPUYMHBI U3MEHEHHSI CKOPOCTH TeElla padora NeS
YOPYrocTH M 3akoH ['yka. WM ero nedopManuu. «M3yuenune
3.3 Cuna. Buns! cun 14 W3mepenue cuiiepl ¢ TOMOIIbIO Onucanue peabHbIX CUTYyalnul 3aBUCHUMOCTH
JUHaMoMeTpa. SIBieHue B3aUMO/JICHCTBUS TeJl C IOMOIIBIO pacTsKeHus
TATOTEHUS U cuia TspkecTu. Cuila | MOJENei, B KOTOPBIX BBOJUTCS (nedopmaryn)

TSKECTU Ha APYTUX IJIAHETaX.

IIOHATUC U I/1306pa)KeHI/Ie CHJIBI.




Bec Tema. HeBecoMoCTb.
CioxkeHue cuil, HalpaBJICHHBIX
10 OAHOM IPSIMOM.
PaBHogelicTByromas cuit. Cuma
TpeHus. TpeHue CKOJIbKEHUS U
TpeHue nokos. TpeHue B npupoje
M TEXHHUKE

N3yueHune cuibl ynpyrocTu.
HccnenoBanue 3aBUCUMOCTH CHITBI
YOPYTOCTH OT YJJIMHEHUSI PE3UHOBOTO
IIHYPA WK MPY>KUHBI (C TOCTPOSHUEM
rpaduka).

AHanu3 NpakTUYECKUX CUTYyalluid, B
KOTOPBIX MPOSBIISIETCS I€UCTBUE CHUIIBI
yIpyroctu (ynpyroctb Msua,
KpOCCOBOK, BETOK JiepeBa U Ip.).
AHanu3 cUTyalui, CBA3aHHBIX C
SIBJICHUEM TSITOTEHUS.

OO0bscHeHre OpOUTATLHOTO TBUKCHHS
IJIAHET C UCTIOJIB30BAHUEM SIBJICHUS
TATOTEHUS U 3aKOHA MHEPIUH.
N3mepenue Beca Tena ¢ MOMOLIbIO
JTUHAMOMETpA.

ObocHOBaHME HTOTO CIIOCOOa
U3MepeHUs. AHAJIU3 U MOJECINPOBaHHE
SIBJICHUSI HEBECOMOCTH.
DKCrepUMEHTAIBHOE MOITY4YEeHHE
MpaBHJIA CIIOKEHUS CUJT, HAITPABJIEHHBIX
BJIOJIb OJJHOM MIPSIMOM.

Onpenenenne BeIMYUHBI
PaBHOACHCTBYIONIEH CHUII.

N3yueHune cuibl TpEeHUSI CKOJBXKEHUS U
CHUJIBI TPEHUS TTOKOSI.

HccnenoBanue 3aBUCUMOCTH CHJTbI
TPEHUS OT CHJIBI IABJICHHS 1 CBOMCTB
TPYLLUXCS TOBEPXHOCTEH.

AHanM3 MpakTUYECKUX CUTYaIlui, B
KOTOPBIX MPOSBIISIETCS I€UCTBUE CHUIIbI
TPEHMSI, UCTIOJIB3YIOTCSI CIIOCOOBI e
YMEHBUIEHUS WU yBeINYeHUs (KaTaHue
Ha JIbDKaxX, KOHbKaX, TOPMOXKCHHE
ABTOMOOWIIS, UCTION30BaHUE
TIOIIUITHAKOB, TUTABaHUE BOJTHBIX
YKUBOTHBIX U JIp.).

MPY>KUHBI OT
MPUIIO)KEHHOMN CHUIIBI»
JlabopaTopHas
padora Ne 6
«M3yuenue
3aBUCUMOCTH CHUJIbI
TPEHUS CKOJIbXKEHUS
OT CHJIBI IABJICHUS U
Xapakrepa
CONPUKACAIOIINXCS
ITIOBEPXHOCTEMN
KonTpoabnas
padora Ne 1 1o
TEMaM:
«MexaHnueckoe
JIBUKEHUE», «Macca,
IUIOTHOCTBY, «Bec
Tenay, «['papudeckoe
U300paKeHHe CU,
«Cump»




Pemenue 3ana4 ¢ ucnosib30BaHUEM
(dhopMyI 11 pacueTa CUIIbI TSKECTH,
CHJIBI YIIPYT'OCTH, CUJIbI TPEHUS

Uroro no pazneny
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Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

HaBnenue. llepenaua
JTaBJIEHUS TBEPABIMA

JaBnerune. CiocoObI
YMCHBIIICHUS Y YBEITMYCHUS
naBiieHus. JlapieHue rasa.
3aBUCHMOCTD JaBJCHUS ra3a OT

AHanu3 v 00bSICHEHUE OMBITOB U
NPaKTUYECKUX CUTYaIUil, B KOTOPbIX
IIPOSABIIIETCS CUJIA AABJICHUS.
O0ocHOBa U yBEIMYEHUS JIaBICHUS.
N3ydyeHue 3aBUCUMOCTH J1aBJIEHUS Tra3a
0T o0beMa U TeMIepaTypsbl.

N3ydenmne ocobeHHOCTEH epenaun
JIaBJICHUs TBEPJIBIMU TEJIaMH,
KUJKOCTAMHU U Ta3aMH.

41 TeJaMU, JKUJIKOCTIMHU 3 o0bema, TeMIepaTypsl. O6ocHOBaHME PE3YIHTATOB OIBITOB
M ra3amu [lepenava naBneHus TBEPAbIMHU 0COOEHHOCTSIMU CTPOCHHUS BEIIECTBA B
TeJIaMU, JKUIKOCTSIMH U ra3aMH. TBEPJIOM, KHUJKOM U Tra3000pa3HOM
3akoH Ilackans COCTOSIHUSX.
DKCIEPUMEHTAIBHOE JI0KA3aTeIbCTBO
3akoHa ITackans.
Pemrenne 3a1a4d Ha pacuer qaBiaeHUs
TBEPJOTO TelaHHe CIIOCO00B
YMEHBIICHUS
UccnenoBanme 3aBUCUMOCTH JTaBICHUS
KUJKOCTU OT TNIyOUHBI TOTPYKEHUS U
IUIOTHOCTH JKUIKOCTH.
3aBUCHMOCTD JIaBJICHHS Habmroaenue u o0bsICHEHUE
KUJKOCTH OT TITyOUHBI. THAPOCTATUYECKOTO MapajoKca Ha
[TneBMaTHYECKHE MAITUHBI. ocHoBe 3akoHa Ilackas.
4.2 JlaBieHune KUIKOCTH 5

I'mapocraTnyeckuii mapagokc.
CooOraromuecs COCy/Ibl.
FI/II[paBJ'II/I'-IeCKI/Ie MECXaHHU3MBbI

N3ydenne cooOImamuxcs cocys10B.
Pemienue 3a1a4 Ha pacueT JaBJICHUS
KHUJIKOCTH.

OOBbsicHEeHHE PUHIIUIA ASHCTBUS
THJIPABIUYECKOTO Tpecca,
THEBMATUYECKUX MAIIHH.




Ananu3 u 00bSICHEHHE MPAKTUYECKUX
CUTYallUi, IEMOHCTPUPYIOIIUX
MPOABJICHUC NABJICHUA

XKUAKOCTHU U 3akoHa [lackans, Hanpumep
IIPOLIECCOB B OPraHU3MeE IIPU
rJ1yOOKOBOJHOM HBIPSTHUM

AtMocdepa 3emiu u
aTMOC(epHOE JaBICHHE.
[IpyuuneI cymecTBOBaHUSA
BO3/YIIHOM 000JI04KH 3eMJIH.
Oneit Toppuuennu. M3mepenue

DKcnepruMeHTaIbHOEe 00HAPY)KEHHE
aTMoc(epHOTOo JaBICHHUS.

Ananu3 1 00BsSCHEHHUE OIBITOB U
MPaKTUYECKUX CUTYAIIUH, CBI3aHHBIX C
JEeWCTBHEM aTMOC(EPHOTO JaBJICHHUS.
OObsicHEHNE CYLIECTBOBAHUS
arMoc(epsl Ha 3eMiie M HEKOTOPBIX

ATmochepHoe TUTaHETaX WJIM €€ OTCYTCTBHS Ha 179
4.3 bep aTMOC(EpHOTO JTaBJICHHS. yr Apyr
JIaBJICHUE rianerax u Jlyne.
3aBUCUMOCTh aTMOC(HEPHOIO
OO0bsicHeHHEe U3MEHEHUS TIJIOTHOCTH
JaBJICHUS OT BBICOTHI HAJl N
aTMoc(depsl ¢ BBICOTON U 3aBUCUMOCTH
ypoBHeM Mopst. [Tpubops! st
aTMoc(hepHOTro JaBICHHS OT BBICOTHI.
U3MepeHus: aTMochepHOro
Pewenne 3ama4 Ha pacuer
JTABJICHUS
aTMoc(epHOro JaBICHHUS.
N3yuenue ycTpoiictBa 6apomeTpa-
aHepouja
JlabopaTopHas
DKcIepUMeHTalbHOE OOHApYyKEeHHE
. padora Ne7
JIEMCTBUS J)KUKOCTH M Ta3a Ha
«Onpenenenne
HOrpy’KEHHOE B HUX TEJO. .
. BBITAIKMBAIOIIEH
Omnpenenenne BHITATKHBAIOIIEH CHJIBI, . .
" o 9 CHJIBI, IEUCTBYIOLIEH
JlelicTBUE KUIKOCTH U Ta3a Ha JeicTBYIOMIEH Ha Teo, Orpy>KeHHOe A Tero
JlericTBUE KUIKOCTH MOTPYKEHHOE B HUX TEJO. B KHUJIKOCTbD. ’
HOIPY>KEHHOE B
44 U Ta3a Ha BrrTankuBatoriast (apxumMeioBa) IIpoBenenue u 00CykA€HNE OIBITOB, KHITKOCTDY
MOTpYXKEHHOE B HUX cuia. 3aKoH Apxumena. JIEMOHCTPHPYIOIIUX 3aBUCUMOCTh Tla6onaTopHas
TEeJ0 IInaBanue ten. Bo3gyxomnaBaHue | BBITAJIKUBAIOIICH CHIIBI, ICHCTBYIOIICH patop
padora Ne8 1o Teme
Ha TEJIO B )KUIKOCTH, OT 00beMa
«HccnenoBanue

MIOIPY>KEHHOU

B ’KHIKOCTH 9aCTH TeJia U OT IJIOTHOCTH
JKAJIKOCTH. CUJIbL, IEUCTBYIOILEH HA
TEJO0 B JKUJIKOCTH, OT MaccChl Tela.

3aBUCHMOCTH Beca
Teja B BOJAE OT
00bEMa
IIOTPY’KEHHOU B




HccnenoBanue 3aBUCUMOCTH Beca Tela
B BOJIE OT 00beMa MOTPY>KEHHOH B
KUJIKOCTh YacTH TeJa.

Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA
Apxumena v yCIIOBUS TUTABAHUS TEI.
KouncrpynpoBanue apeomerpa

WJIM KOHCTPYUPOBAHUE JIOAKU U
orpezieNieHUe ee rpy30H0IbEMHOCTH
[IpoBepka HE3aBUCUMOCTH
BBITAJIKMBAIOIICH

KUJKOCTh YacTH
TeIa»
JlabopaTopHas
padora Ne9
"KoHcTpynpoBaHue
apeoMeTpa Uiu
KOHCTPYMPOBaHUE
JIOJIKU U
onpeaeeHue eé
rpy3onoabeMHOCTH"
KonTpoubHas
padora Ne2 1o teme
«/laBiIeHHE TBEPIBIX
TeJ, XXUJAKOCTEN U
ra3oB»

Uroro no pazneny
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Pa3nes 5. PaGoTra 1 MOIIHOCTDH. JHEpPrus

Mexanunueckas padora.

OKCIIEpUMEHTAIIBHOE OIIPEIEIICHNE
MEXaHMUYECKOW PabOThI CHIIBI TSKECTH
IIPY NIaJICHUM TE€Ja U CUJIbl TPEHUS

IIpY PABHOMEPHOM IIEPEMELICHUY TENA

5.1 PaboTa 1 MOLTHOCTB 3 Mo1mHOCTS 110 TOPU30HTAIIBHOM MOBEPXHOCTH.
Pacuer MomHoCTH, pa3BUBaeMoi npu
HOJIBEME T10 JIECTHUILIE.
Pemrenne 3amad Ha pacuer
MeXaHNYeCKOH paboThl U MOIIHOCTH
Omnpenenenne BEIMTPBILIA B CUIIE JlabopaTopHas
IIpocTeie MEXaHU3MBI: pbIvar,
MIPOCTBIX MEXAHU3MOB Ha ITpUMEpPE padora Ne 10
0JIOK, HAKJIOHHAs! IJIOCKOCTb.
pblyara, NoJBUKHOTO U HEMOJBUKHOTO «HccnenoBanue
IIpaBuiio paBHOBecus pblyara. . .
0JI0KOB, HAKJIOHHOH IJIOCKOCTH. yCIIOBUI paBHOBECHUS
[IpumeHeHne npasuia
HccnenoBanue ycinoBus paBHOBECHS ppIyara»
paBHOBeCHs pblyara K OJIOKY.
5.2 [IpocTeie MeXaHNU3MBI 5 pplyara.

«30J0TO€ MPABUIIO» MEXAHUKH.

KIIJ] npocThIX MEXaHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE

OO6Hapy>keHue CBOMCTB MPOCTHIX
MEXaHU3MOB B PA3TUIHBIX
WHCTPYMEHTAX U MPUCTIOCOOICHUSX,
WCTIOIB3YEMBIX B OBITY U TEXHHUKE, a
TaK)Ke B )KUBBIX OpraHu3Max.




DKCIEPUMEHTAIBHOE JI0KA3aTEIbCTBO
paBeHCTBa pabOT MpU MPUMEHECHUH
MPOCTHIX MEXAHU3MOB.

Onpenenenne KIIJ[ HakmoHHOM
IUIOCKOCTH.

Pemenue 3a1au Ha npuMeHEHNE
MpaBUjia PaBHOBECUS pbluara v Ha
pacuet KII/]

aKCHCpI/IMeHTaJ'IBHOC OIpEaAcCIICHUC

Ypok-3KcnepuMeHT
Nell no teme

N "DKCIIepUMEHTaIbHOE
WU3MCHCHUS KHHETUICCKOU 1
. oTpeieieHue
NOTEeHLMATHHON YHEPTHH Tela
Mexanuueckasi YHeprusl. . U3MEHEHUS
IIPH €T0 CKATHIBAaHHUH 110 HAKIIOHHOU .
Kunernyeckast ¥ moTEeHITMATbHAS KHHETUICCKOU 1
IUIOCKOCTH. .
sHeprus. [IpeBpaienue oqHOTO MOTEHLUATbHON
Mexannueckas . dopmynupoBaHHe HA OCHOBE
5.3 4 BHJIa MEXaHUYICCKOUW SHEPTUU B SHEPTUU MPHU
SHEprus . UCCJICJIOBaHMSI 3aKOHA COXPAHEHUS
JIpyroi. 3aKOH COXpaHEHUs . CKaThIBAaHHUH TeJa 10
MEXaHWYECKON SHEPTHH. .
JHEPTUU B MEXaHUKE HAKJIOHHOM
OO6cyxneHre rpaHul] IPUMEHUMOCTH "
TUTOCKOCTH
3aKOHA COXPAHCHHS dHEPTHUH.
KonTpoasnas padora
Pemenue 3a1a4 ¢ uCnonb30BaHUEM
Ne3 no teme «Pabora
3aKOHA COXPaHCHHSI SHEPTUH
Y MOITHOCTb.
DHeprus»
Wtoro no pazneny 12
PesepBHOE BpeMms 3
OBILIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




8 KVIACC

No HanmenoBanme IIpoBepsiemble npeaMeTHbIE OueHoYHBIH MOTYTH
n/_n pa3aesioB U TeM KoJuuecTBO IIporpaMMHoe coep:kanue pe3yJbTaThbl 0CBOEHHUSI OCHOBHOM
NPOrpamMMbI 4acoB o0pa3oBaTe/ibHOI NPOrpaMMbl
OCHOBHOI0 00111er0 00pa30BaHUsA
Paznen 1. TensioBbIe ABJIeHUSA
Hcnonb30BaTh NOHATHUSA: aTOM,
MOJIEKYJIA, Macca U pa3Mep aroMa.
Habmronate 1 MHTEPIPETUPOBATH
OTIBITHI, CBUCTEIIHCTBYIOIINE 00
ATOMHO-MOJIEKYJIIPHOM CTPOCHUU
OCHOBHBIE TIOJIOKEHUS
N BEILIECTBA: OMBITHI C PACTBOPEHUEM
MOJICKYJIIPHOKMHETHYECKON TEOPUH
pa3IMYHBIX BELIECTB B BOJIE.
CTpoeHus BelecTBa. Macca u
Pemate 3a1auun o olieHUBaHUIO
pa3Mepbl aTOMOB U MOJIEKYI. OTbITHI,
KOJIMYECTBA aTOMOB UJIM MOJIEKYJI B
MOATBEPKIAIOIINE OCHOBHBIE
enuHUIe 00beMa BEIeCTBa.
TIOJIOKEHUS
. AHaM3UpOBATh TEKCTHI JPEBHUX
MOJIEKYJIIPHOKMHETUYECKON TEOPHUH.
aTOMHUCTOB (Hampumep, pparMeHTa
Mojaenu TBEpIOro, JKUAKOTO U
o noamel Jlykpenus «O npupone
Crpoenue u ra3000pa3HOro COCTOSTHUI BEIIeCcTBa. .
11 7 BEIEH») C U3JI0KEHUEM

CBOMCTBA BEIECTBA

Kpucrannnueckue u amop@Hsie Tena.
OOBbsicHeHHE CBOMCTB ra3os,
KUJKOCTEN U TBEP/bIX TEJ HAa OCHOBE
MOJIOKEHUN
MOJIEKYJISIPHOKHUHETUYECKOW TEOpHUH.
CmauuBaHuE M KalUJUISIPHbIE
sBiieHUs. TemioBoe pacmuperHne u
cKaThe

000CHOBaHMUN aTOMHOM THIIOTE3bI
(CMBICIIOBOE YTEHHE).

OneHuBaTh yOeIUTEIBHOCTD STHUX
000CHOBaHHH.

OOBACHATH OPOYHOBCKOE JIBUXKEHHUE,
ABJIeHUS AUPPY3UH U BBIIBIATH
pa3nanyurs MeX1y HUIMH Ha OCHOBE
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHHUS
BEIIEeCTBA.

BBISBIISATE OCHOBHBIE pa3nyus B
CTPOEHHWH Ta30B, KUIKOCTEH 1
TBEPABIX TEJ C UCIOJIb30BAHUEM




MIOJIOKEHUN MOJIEKYJIIPHO-
KHUHETHYECKON TEOPUU CTPOCHUS
BEILECTBA.

[IpoBOAUTH OMBITHI IO
BBIPAIIMBAHUIO KPUCTAJIJIOB
ITIOBAPEHHOM COJIM WIH caxapa.
[TpoBOAUTH U OOBACHATH OTIBITHI,
JIEMOHCTPHUPYIOLIUE KaHILISIPHBIC
SIBJICHUS U SIBJICHUE CMAUMBAHUS.
OOBSACHATH PO KaIMIISIPHBIX
SIBJICHUH 1J1s1 TOCTYIJICHUS BOJIbI B
OpraHu3M PacCTEHHM.

Habntonate, mpoBOIUTh U
OOBSICHATH OTBITHI IO HAOIIOJICHUIO
TEIJIOBOTO PACIIMPEHUS Ia30B,
JKUJIKOCTEN U TBEPABIX TEll.
OOBACHATH cOXpaHeHHs 00beMa
TBEPJIBIX TEJ, TEKYUYECTH KUIKOCTH
(B TOM 4ucIe, pa3HUIBI B TEKY4E€CTH
JUTISL pa3HBIX KUIKOCTEHN), TaBIECHUS
rasa.

[IpoBOIUTH OMBITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh
JIaBJIEHUS BO3/yXa OT €ro oobema
Y HarpeBaHUs WIH OXJIAKJIEHUS,
OOBSICHSTH HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUYEHHSI.
AHaM3UPOBATh MPAKTHUECKUE
CUTYyalllH, CBSI3aHHBIE CO
CBOMCTBaMHM T'a30B, *KUJIKOCTEH 1
TBEPJbIX TEJ

1.2
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Temnepatypa. CBs3b TEMIIEPATYpPhI CO
CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS
yacTull. BHyTpeHHss s HEprusl.

OO0ocHOBaTh MpaBUiIa U3MEPEHUS
TEMIEPATYPHI.

Ypok-koH(pepeHuus
"IIpakTHueckoe
VICIIOJIb30BAaHUE




CniocoObl M3MEHEHUsT BHYTPEHHEH
SHEPTUH: TeIIonepeaaua u
coBepiieHue padotel. O60CHOBaHUE
MIPaBWII U3MEPEHUS TEMITEPATYPHI.
CpaBHeHUE pa3IUYHbBIX CIIOCOOOB
M3MEpEHUS U IIKAJl TeMIIePaTyPhl.
HaGmronenne u 00bsICHEHHE OMBITOB,
JEMOHCTPHUPYIOIIUX U3MEHEHHE
BHYTpPEHHEH SHEpruu Teja B
pe3yibTaTe TeIionepeaaun u padoThl
BHelIHUX cui. Habmonenue u
oObsacHenue onbiToB, OenepanbHas
pabouas nporpamma | @uzuka. 7-9
KJ1acchl (0a30BbIM ypoBeHb) 43 Bujibl
TEIUIONEPeaun: TeIIONPOBOIHOCTS,
KOHBEKIUs, n3irydeHue. Koimuectso
TEIUIOTHL. Y IeTIbHAs TeINIOEMKOCTh
BellecTBa. Termioo0MeH U TEII0BOe
paBHOBEcHE. Y PaBHEHHE TEIIOBOTO
Oananca. [1naBneHue u oTBepaeBaHue
KPUCTAITTNYECKHUX BEIIECTB. Y AeNbHas
TEIJIOTA TJIABJICHUS.
[TapooOpa3zoBaHue 1 KOHEHCAIIHSL.
Ucnapenue. Kunienne. Y nenbHas
TEIUIOTa MapooOpa3OBaHUSI.
3aBUCHUMOCTh TEMIICPATyPhI KUTICHHS
oT aTMOc(epHOTO JIaBICHUS.
BrnaxHocTs Bo3ayxa. DHeprus
TOMIMBA. Y IeTIbHAs TEIIoTa
cropanus. [TpuHIHITBI paOOTHI
TeroBbIx aBurarenei KII1/]
TETJIOBOTO JIBUTATEIIS.

TenoBbie ABUTATENH U 3aIUTA
OKPY>KaIOIIeH cpeibl. 3aKOH

CpaBHUBATH pa3InYHbIE CIIOCOOBI
MU3MEPEHHUS U 1K TEMIIEPaTypHhI.
HaGnronaTte 1 0OBICHITH OIBITHL,
JIEMOHCTPHUPYIOILIME U3MEHEHUE
BHYTpPEHHEH HEpPIrUu Tena B
pe3ynbTaTe Terionepeaadn

Y pabOThI BHEIIHUX CHJI.
Habmo1aTh 1 OOBSICHITH OMBITHI,
o0cyxaTh MPAaKTUYECKUE CUTYaIUH,
JIEMOHCTPHUPYIOLTUE Pa3TUIHbIC
BU/JIbI TEIUIONEPEIAUU:
TETJIONPOBOHOCTb,

KOHBEKIIHUIO, U3ITy4EHUE.
UccnenoBath siBIeHUs TEIJI000MEHa
IIPU CMEIIMBAaHUH XOJIOJHOM U
ropsiueii BOABI.

Habmronate ycraHoBiieHue
TEIJIOBOTO PABHOBECUS MEXKIY
ropsiaeit ¥ XoJ0AHON BOJOM.
Omnpenensts (M3MEpATh) KOJTUYECTBA
TEIJIOTHI, OJIyYEHHOTO BOJION IIpH
TEII000MEHE C HarpeThIM
METAJUTMYECKUM I[TUIHMHAPOM.
Omnpenensars (M3MepsATh) yAETbHYIO
TEIJIOEMKOCTh BELIECTBA.

PemraTs 3amaun, cBSI3aHHBIC C
BBIYHMCIICHMEM KOJIMYECTBA TEIJIOTHI
1 TEMJIOEMKOCTH MPHU TEIJI000MEHE.
AHanM3upoBaTh CUTYyaIIUU
MPaKTUYECKOTO UCTIOIb30BAHUS
TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepHuasoB, HaPUMeEp, B TEIX
AHEProcOepeIKEHUS: TETION3OIISALINS,
SHEProcOEperarImue KphIy,

TEIIOBBIX CBOMCTB
BEIIECTB U MAaTEPUAJIOB
B LIEIAX
sHeprocOepexenus"”
JlaGoparopHas pabora
Nel "HccnenoBanue
SIBJICHHUS TEIIJI000MEHa
IPU CMEITMBAHUHT
XOJIOJIHOM U ropsiyeit
BOJBI"

JlaGoparopHas pabora
Ne2 "Omnpenenenue
YAECIbHON
TEIII0OEMKOCTH
BerecTna"
JlabopaTopnas padora
Ne3 "Onpenenenue
YAEIBHOMN TEITOTHI
IUIaBJICHUSA Ibaa"
Jlaboparopnasi pabora
Ne4 "Omnpenenenue
OTHOCHUTEIIbHOU
BJIQYKHOCTH BO3ayxa"
KonrtpoabHnas padora
Nel o Teme
"TerIoBbIE SIBIEHUS.
N3meneHue arperatHbIx
COCTOSIHMM BemiecTna"




COXPaHEHHUS U MPEBPALCHHs SHEPTUU
B TEIIOBBIX IMpoIieccax

TEPMOAKKYMYJIATOPHI U T. [I.
HaGnronate siBieHus MCIapeHus

Y KOHJICHCAIUH.

HccenenoBars npouece ucrapeHus
Pas3IUYHbBIX KHUJKOCTEH.

OOBSCHATD SIBJICHUS UCTIAPCHUS,
00CyX/1aTh IPAKTUYECKHUE CUTYALIUH,
JEMOHCTPHUPYIOIIUE pa3InYHbIe
BUJIbI

TEIUIOTIEPEeIavt: TETIONPOBOAHOCTb,
KOHBEKIIHIO, H3y4EeHHUE.
HccnenoBaTh SBIEHHS TEIUIOOOMEHA
[PU CMELIMBAaHUU XOJIOJAHOMN U
ropsiueii BOABI.

HaGnronate ycTaHoBiIeHUs
TEIUIOBOTO

pPaBHOBECHsI MEX]ly ropsiueit u
XOJIOAHOW BOJIOM.

Hab6nronaTh 1 00BACHATH MPOIIECC
KHTICHHSI, B TOM YHCII€ 3aBUCUMOCTH
TeMIepaTypbl KUIEHUs OT 1aBJICHUS.
Omnpenenstb (M3MEPSTH)
OTHOCHUTEJIbHOM BIa)KHOCTH BO3]TyXa.
Hab6nronaTes mporiecc niaBiaeHus
KPUCTAJNINYECKOTO BEIECTBA,
HarpuMmep, JIbJa.

CpaBHHBATh MPOLIECCHI IIABIECHUS
KPUCTAJUTHIECKUX TEJ Pa3MATYCHHUS
IIpY HarpeBaHUU aMOP(HBIX TeJl.
Onpenensts (M3MepATh) yIETbHON
TEIUIOTHI IJIABJICHUS JIBAA.
OOBSCHSTD SIBJICHUE TUTABJICHUS

¥ KPUCTAJUIM3AllU Ha OCHOBE
ATOMHOMOJICKYJISIPHOTO YUCHHUSL.




Pemarts 3a1aum, CBSI3aHHBIX C
BBIYHCIICHHEM

KOJIMYECTBA TEIUIOTHI B MpoIleccax
TeIUIoNepe1ayu MPH TUIABICHUN

U KPUCTAJUTM3AINH, UCIAPEHUU U
KOH/JICHCAIIUH.

AHanM3upoBaTh CUTYyallUn
MPAKTUIECKOTO TPUMEHEHUS
SIBJICHUH TUIaBIICHUS,
KPUCTAITN3AI[UH, HAIPUMED,
MOJIy4YEHHUE CBEPXUYHCTHIX
MaTepUasoB, COJIeBas IPeJKa u JIp.
AHanu3upoBath paboTy U OOBICHSITH
MIPUHIIMIT JSHCTBUS TEIJIOBOTO
JIBUTATENs. BRIYUCIATH KOJIMYECTBO
TEIUIOTHI, BEIICTISIONIETOCS TIPU
CrOpaHMHU Pa3INYHBIX BUIOB
torBa, U KIIJI nBurarens.
OO6cyX1aTh IKOJIOTUYECKUE
MOCJIE/ICTBHS UCTIOJIb30BaHUS
JBUTATeNell BHYTPEHHETO CropaHus,
TETUIOBBIX U THIPOIJICKTPOCTAHITHIA

Hroro no pazneny
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Pa3ned 2. DiieKTpu4ecKHe u

MAardMTHbIC SIBJICHUSA

DNeKTpUYECKue
3apsJibl.
3apspKeHHbIE Tena U
HMX B3aNMOJICHCTBHE

2.1

DnexTpusanus Ten. /[Ba poga
ANEKTPUUYECKUX 3aPSJIOB.
BiaumopeiicTBue 3apssKeHHBIX Tell.
3akon KynoHa (3aBUCUMOCTH CHITBI

7 B3aMMO/ICHCTBUS 3apsKEHHBIX TEN OT
BCJIMYHWHBI 3apsA10B U PAaCCTOAHUA

HanpsiskeHHOCTB AJIEeKTPUYECKOro
nosist. [IpuHImn cynepnosuuuu

MEXy TeJlaMu). DIEKTPUUYECKOE TOJIE.

HabmtoaTe ¥ mpOBOIUTH OMBITHI
0 DJICKTPHU3AINH TEJ IPU
COTPUKOCHOBEHHUH U UHAYKIIHECH.
HaOmronate 1 00BACHITH
B3aMMOJIEHCTBUS OJHOUMEHHO U
pa3HOI/IMeHHO SapH)KeHHI)IX TCII.
OOBACHATH MPUHIIMIT JEHCTBU
AJIEKTPOCKOTIA.

OOBSICHATD SBIICHUE DIEKTPHU3AIUN

Ypok-ucciieroBanue
NeS "Dnextpuzanus
TE€J UHIYKIUEN U IIPU
CONIPUKOCHOBEHUH"
Ypok-ucciienioBanue
Ne6 " JleiicTBre
3JIEKTPUYECKOTO ITOJISt
Ha IPOBOJIHUKH U
JUDJIEKTPUKH"




ANEKTPUYECKUX MoJe (Ha
KauecTBEHHOM ypoBHe). Hocurenu
3IEKTPUUYECKUX 3apsA0B.
DneMEeHTapHBIN ANEKTPUIECKUH 3apsil.
Crtpoenue atoma. [TpoBogHuKHN 1
JUBJIEKTPUKU. 3aKOH COXPAHEHUS
3JEKTPUYECKOTO0 3apsaa

MPY COMTPUKOCHOBEHUHU TEJI U
UHIyKIUEH

C MCIIOJIb30BaHUEM 3HAHHI O
HOCHUTEJISIX JICKTPUUYECKUX 3aps 0B
B BEIIECCTBE.

Pacnio3naBath ¥ OOBSCHSTH SIBICHUS
AJIEKTPU3ALUK B TIOBCEIHEBHOM
JKH3HHU.

HaGnronaTte 1 0OBICHITH OIBITHI,
WJUTIOCTPHUPYIOLIUE 3aKOH
COXpaHEHUsI JIEKTPUUYECKOTO
3apsna.

HaGnronaTs OMBITHI 11O
MOJIEJTMPOBAHUIO CUJIOBBIX JIMHUI
AJIEKTPUYECKOTO MOJIA.
HccnenoBaTh ACHCTBUS
AJIEKTPUYECKOTO MOJIs Ha
MIPOBOJIHUKU M TUDJICKTPUKH

KonTpoasnas
padora Ne2 o teme
"DnexTpuuecKue
3apsbl. 3apsHKEHHbIE
Tena v uxX
B3aUMOJICUCTBUS.

2.2

ITocTosHHBIN
AIEKTPUYECKUI TOK

20

DNEeKTPpUYECKUI TOK. Y CIOBUS
CYILIECTBOBAHUS AJIEKTPUUECKOTO TOKA.
HcToYHMKH TOCTOSHHOTO TOKA.
JlericTBUS 2IIEKTPUYECKOTO TOKA
(TeryoBoe, XMMUYECKOE, MATHUTHOE).
DIEKTPUYECKHI TOK B )KUJIKOCTSX U
raszax. DnekTpudeckas nemnb. Cuina
TOKa. DIIEKTPUUECKOE HANIPSIKEHUE.
ConpoTuBieHHE MPOBOAHHKA.

VY nenbHOE CONMPOTHUBIICHHUE BEIIECTBA.
3akoH Oma 111 ydacTKa LEeMnH.
[TocnenoBarenbHOE U MapaIEIbHOE
COEIMHEHHE MPOBOAHUKOB. PaboTa u
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA.
3akon JIxoyns—Jlenna.
DNeKTpUUECKUe e U MOTPEONTeNnn

Hab6nronaTes pa3nudHbie BUIBI
JeMCTBUS HIIEKTPUYECKOTO TOKA U
00HaApY>KUBATh STUX BUIOB JICHCTBHS
B IIOBCEIHEBHOM KHU3HMU.
Habmto1aTh BO3HUKHOBEHHE
ra3oBOro paspsjia 1 JIEeKTPHUUECKOTO
TOKA B KUJIKOCTH.

CoOupath 1 UCIBITHIBATH
AIIEKTPHUYECKHUE [IENH TOCTOSTHHOTO
TOKA.

N3mepsTs crily TOKa aMIIEpMETPOM.
W3MepaTh areKkTpuyeckoe
HaIpsHKCHUE BOJTLTMETPOM.
[TpoBOIUTH U OOBSICHATH OIIBITHI,
JEMOHCTPHUPYIOIINE 3aBHCUMOCTh

JlaboparopHas
padora Ne7
"U3mepenue u
pEeryJarpoBaHNE CHUJIIBI
ToKa"
JlabopaTopHas
padora Ne8
"N3mepenue u
perynupoBaHue
HanpsokeHus"
JlaboparopHas
padora Ne9
"3aBHCHMOCTB
IIEKTPUUYECKOTO
COTIPOTHBIICHUS
IPOBOJIHUKA OT €T0




3JI€KTpI/I‘IeCKOI>'I OHCPIvH B 6BITy. SJICKTPHYCCKOI'O COIIPOTUBJIICHHUA JJINHBI, IIJTOIaa1

KopoTtkoe 3ambikanue MIPOBOJIHUKA OT €T0 JJIUHBI, HOTIEPEYHOT0 CEYCHUS
IUIOLIA/IM MTOTIEPEYHOT0 CeUEHUs u Marepuaia
U MaTepuana. JlaGopaTopHas
HccnenoBaTh 3aBUCHMOCTD CHITEI padora Nel(
TOKa, IPOTEKAIOLIET0 Yepe3 "HUccnenoBanue
PE3UCTOP, OT COMPOTUBIICHUS 3aBUCHUMOCTH CHJIBI
pe3uCTOopa M HAMPSHKECHUS TOKAa, UJIYLLETO Yepe3
Ha Pe3UCTOpe. pe3ucrop, ot
[TpoBepuTh MpaBuIIa CIOKEHHS COIIPOTHUBIICHUS
HANPSDKEHUN TTpU pe3ucTopa u
MIOCJIEZI0BATEILHOM COEINHEHUU HANPSDKEHUS Ha
IBYX pe3uctopoB. [IpoBeputh pesuctope"
NpaBUJiIa JUIsl CHITBI TOKA JlabopaTopHas
IIpY MAPAIJIETBHOM COCAMHEHUU pabdora Nell
PE3UCTOPOB. "IIpoBepka mpaBuia
AHanM3upoBaTh CUTYyallUU CIIOKECHHS
[10CJIEZI0BATEIBHOTO U HaANPSDKEHUH TIpU
MapajuIeTbHOTO COSAMHEHUS MOCIIEI0BATEIbHOM
MTPOBOIHUKOB B JIOMAIITHUX COCJTMHEHUH JIBYX
ANIEKTPUYECKUX CETSX. pe3ucTopos”

Pemats 3a1aum ¢ UCIIOJI30BAHUEM
3akoHa OMa u opmyn pacuera

AIEKTPUIECKOTO JlaboparopHas
COITPOTHUBIICHUS TIPU padora Ne 12
MOCJIEI0BATEILHOM "IIpoBepka mpaBuia
Y TIapajuIeJIbHOM COEIMHEHUH JUISL CUJTBI TOKA MU
MIPOBOJHHKOB. napasuieIbHOM
Onpenensts paboty COEIMHEHUU
AIEKTPUYECKOTO TOKa, pe3uctopos"
IIPOTEKAIOILETO YEPE3 PEIUCTOP. JlaGopaTopHhas
Onpenenars MOIHOCTh padora Nel3
AIIEKTPUYECKOTO TOKA, "OnpenencHue

BBIJICTISIEMOM Ha PE3UCTOPE.




HccenenoBarh 3aBUCUMOCTD CHIIBI
TOKA Y€pe3 JIAMIIOUKY OT
HanpsHKEHUs Ha HEeil.

Omnpenensars KIIJ[ narpeBatesns.
Hccnenosath npeoOpa3oBaHue
SHEPIrUM MpHU NOIBEME IPy3a
AJIEKTPOJIBUTATEIIEM.

OOBSACHATH YCTPOUCTBO M MPUHITUIIA
JIEHCTBUSI IOMAITHUX
AJIEKTpOHArpeBaTeIbHbIX TPUOOPOB.
OOBACHATH MPUUUHBI KOPOTKOTO
3aMbIKaHUs U IPUHIUIIA ICUCTBUS
IJIABKUX MPEAOXPaHUTEIICH.

Pemars 3a1aum ¢ UCIIOJIB30BAHUEM
3akoHa /[xoynsa—JleHna

paboThl ¥ MOIIIHOCTH
AJEKTPUYECKOTO TOKa"
KonTpoasnas
padora Ne2 o teme
"DneKTpruuecKue
3apsbl. 3apsHKEHHbIE
Tena v uxX
B3aMMO/JICHCTBUA.
[TocTostHHBIM
ANEKTPUUECKUI TOK" /

2.3

MarauTHBIE SBICHUS

ITocTossHHBIC MArHUTEL.
BzaumojeiicTBre MOCTOSIHHBIX
MarHuToB. MarauTHoe 1oJe.
MarnuTtHoe 1mojie 3eMIIH U €ro
3Ha4YeHHe I KU3HU Ha 3emite. OnbIT
Opcrena. MarautHoe nose
3JIEKTPUYECKOro ToKa. [IpumMenenue
3JIEKTPOMATHUTOB B TEXHUKE.
JleficTBMe MarHUTHOTO TOJISI Ha
MPOBOJHHUK C TOKOM.

SHCKTPOI[BI/IFaTeJ'IB IIOCTOAHHOI'O TOKA.

Hcnons3oBanue dIeKTpoOABUTATENIEH B
TEXHUYECKHX YCTPOMCTBAX U HA
TpaHCIIOpTe

HccrnenoBaTh MarHuTHOE
B3aNMOICHCTBHE TTOCTOSHHBIX
MarHuToB. M3ydarh MarHuTHOE MOJIE
MTOCTOSTHHBIX MarHUTOB TMPU UX
00BEAMHEHNUHU U Pa3/ICJICHHUH.
[IpoBeUTH OMBITHI 1O BU3yaIU3aIUU
ITOJIST IOCTOSTHHBIX MAarHUTOB.
N3yuaTh siBNEeHNs HAMarHUYHUBAHUS
BellleCTBa.

Hccnenosath aeiicTBus
AIEKTPUUECKOTO TOKa

Ha MArHUTHYIO CTPEJKY.

[IpoBOUTH OMBITHI,
JIEMOHCTPHUPYIOIIINE

3aBUCUMOCTH CHUJIBI B3aUMOJICHCTBHUS
KaTYIIKA

C TOKOM M MarHuTa OT CHJIBI U
HaIpaBJICHUS TOKa

B KaTyIIKe.

KonTpoabnas
padora mo Ne3 teme
"DneKTpuyecKue u
MarHUTHBIC SIBJICHUS "




AHaM3upoBaTh CUTyallun
MPaKTUYECKOr0 MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX,
MIPOMBIIIJICHHOCTH, MEJTUIIUHE).
N3y4dars AeCTBUS MAarHUTHOTO OIS
Ha IIPOBOJIHUK C TOKOM.

N3yuaThe AeiCTBUSA 3IEKTPOABUTATEIS.
Namepsars KIIJI nekTpoaBuratebHON
YCTaHOBKH.

Pacno3naBath 1 aHaIM3UpOBATH
pa3IuYHbIC MPUMEHEHHS
ANEKTPOJIBUraTeNei

(TpaHCmopT, OBITOBBIE YCTPOKMCTBA U

ap.)

OnbiThl Papajes. SABneHue
3JIEKTPOMArHUTHON UHIYKIIMH.
[IpaBuno Jlenua. DnekTporeHeparop.

OnBITH 11O HCCIICIOBAHUIO SABJICHUA

24 DneKTpOMarHuTHast 4 CriocoObl MosTydeHus AIEeKTPUUYECKOM AIIEKTPOMArHUTHOW MHIYKIUH:

' WHTyKIIUS SHEpPruu. DNEeKTPOCTAHLIUHU Ha UCCIIeI0BaTh U3MEHEHHE 3HAaUEeHUs U
BO300HOBIISIEMBIX HCTOYHUKAX HaIpaBJICHUs] HHIYKIIMOHHOTO TOKa
SHEeprun

Hroro no paszneny 37

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO

YACOB I1O0 68

ITPOTPAMME




9 KJIACC

IIpoBepsiemble mpeAMeTHbIE

HaumMmeHnoBaHue 7
Ne PA3IENOB H TeM K pe3yJbTaThl 0CBOCHHSI Ouenounbiii Moayn
n/n 0THECTBO IIporpaMMHoe coep:kanue OCHOBHOI 00pa30oBaTeJbHOM
MnmporpaMmmbl JacoB
NPOrpaMMbl OCHOBHOI'O 00111ero
o0pa3zoBaHust
Pa3zgen 1. Mexann4deckue siBJICHUSA

MexaHnnyeckoe ABUKEHUE.
MarepuanbHas Touka. Cucrema
otcuera. OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBUXKCHHUS.
PaBHOMEpHOE MPSIMOIMHENHOE
nBuxenne. HepaBHomepHoe
npsMOJIMHEHOe JBUKeHue. Cpenusis
Y MTHOBEHHAs CKOPOCTb TeJIA MPH

Mcnonb30BaTh NOHATHS yKa3aHHbIE
B «IIPOTPaAaMMHOM COJIEPKaHUN»,
pacrio3HaBaTh Pa3JIM4YHbIE BUIbI
JBWKCHUS HAa IPAKTUKE U B
TEOPHH, BBIJIENIATh CYIIECTBEHHbIE
UX OTJINYMS, ONUCHIBATD
JBYDKEHUS, 110 3a/JaHHOMY

JlaGoparopHas pabora
Nel "Onpenenenue
YCKOpEHUS Tella Ipu
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
I0CKOCTH"

Mexanunueckoe
11 BEDKEHHE 1 CIOCOGH! 10 HEPAaBHOMEPHOM JIBH)KECHHUU. YpaBHEHHIO U TpapuKy, TPABUIBHO
SN YCKopeHI/Ie.“PaBHOYCKOpeHHOG BBIOUpATh €IMHUIBI U3MEPEHHUS
IPSIMOJIMHEMHOE IBUKEHUE. YKa3aHHbIX BEJIMYHH, HAXOAUTh
Cob6oanoe nagenue. OnelTel ['anuies. | pannoHambHbIE POPMYIIBI
PaBHOMEpPHOE IBUKEHUE 11O CBA3BIBAIOIINE (PU3HUECKUE
oKkpy)HocTH. [lepron u yacrora BEJIMYMHBI MKy OO0, CTPOUTH
oOpamienus. JIuneinas u yriaosas rpaduKy 1BUXKEHHU, CKOPOCTH,
CKOPOCTH. YCKOpEHUS, IEPEMEIIECHUS U ITyTH,
LleHTpOCTpEMHUTEIIBHOE YCKOPEHUE
Ilepsbiit 3akoH HeroTona. Bropoit Hcrnonb30Bath MOHATUSA JlabopaTopHas padora
3akoH Hrrotona. Tperuii 3akoH YKa3aHHBIEC B «IPOTPAMMHOM Ne2 «Onpenenenue
Herorona. [Ipuniun cyneprno3zunun COJIep’KaHUN», OIIMCHIBATh YKECTKOCTH MPYKUHBD»
cuit. Cuna ynpyroctd. 3akoH ['yka. MEXaHUYECKOE JBHKEHUE U €r0 JlaGoparopHas pabdora
Cuna TpeHus: cuiia TpeHus XapakTep, UCIIONIb3Ysl 3aKOHbI Ne3 "Onpenenenue
19 BianmoneiicTaie Ten 20 CKOJIbJKEHUS, CHJIa TPEHUS TTOKOS, HrproToHa, 3aKOH BCEMUPHOTO ko3¢ duLreHTa TpeHus

npyrue Buabl Tperust. Cuiia TsSKeCTH U
3aKOH BCEMUPHOT'O TATOTEHUSI.
VYckopeHue cBOOOIHOTO MaICHUSI.
JIBmxenue muanet BOKpyr CofHIa.
[TepBast kocMHUYeCKasi CKOPOCTb.
HeBecoMocTh 1 neperpysku.

TATOTEHUS, TPUHITUI
OTHOCHUTEIBbHOCTH I"aymes, 3aKkoH
I'yka 1 yciaoBusi paBHOBECHUS TEJ

C 3aKpEIUICHHON 1
HE3aKPEIUICHHOU OCBIO
BpalcHus1, OCHOBBIBAsICb HA

CKOJIbKEeHUs"
Ypok-koHpepeHuust
"JIBM>KEHHE TEJI BOKPYT
IPaBUTALMOHHOTO
nentpa (ConHeuHas
cucrema). ["amaktuku"




PaBHOBecHe MaTepUaibHOM TOUYKH.
AGCOIIFOTHO TBEP0E TEIIO.
PaBHOBecue TBEpaOTO TEIIA €
3aKPEIUICHHOW OCBhIO BPAILLCHUS.
MowmeHT cuibl. LleHTp TsokecTu.

3aKOHBI BBISBIIATH IPUUUHHO-
ciecTBEeHHBIE CcBsA3H. [IpaBuibHO
JIaBaTh YCTHYIO (POPMYIHUPOBKY
YKa3aHHBIX 3aKOHOB U MPaBUI U
3aMUChIBaTh UX MATEMATHUYECKOE
BbIpakeHue. PacrioznaBatp
TEXHUYECKHUE YCTPOMCTBA
(TMHAMOMETp) O CXeMaM U
CXEMaTUYHBIM PUCYHKaM,
coOiroaaTh npaBuia TEXHUKU
6e3omacHOCTH IpU padboTe ¢
Humu. Ha ocHoBe aHanuza
YCJIOBHS 33J]a4H 3aMMChIBATh
KpaTKOE YCJIOBHE U BOIIPOC,
MPaBUJILHO MO0UPATh 3aKOHBI U
MpaBuJia, IPOBOJIUTH PACUETHI U
CpaBHUBATH MMOJTYyUYEHHBIE
pe3ynbTaThl (GU3NIEeCcKOn
BEJIMYUHBI C U3BECTHBIMU
naHHbIMU. . [IpuBOAUTE IpUMEPHI
MPAKTUYECKOT0 UCTIOIb30BAHUS
bu3nYECKUX 3HAHU B
MMOBCEIHEBHOM KU3HU IS
COXpaHEHHUs 310POBbS U
coOII0ICHHSI HOPM
HKOJIOTUYECKOTO MTOBEJICHNUS B
OKpYKaIoIlel cpejie.

KonTpoasnas padora
Nel mo Teme
"MexaHH4eCcKoe
IBUKEHUE.
BsaumopneiictBue ten"

1.3

3aKOHBI COXPAHEHUS

10

Nmmynsc Tena. 3meHenue umiyibsca.

Nmnynbce cuiibl. 3aKOH COXPaHEHUs
uMIyibsca. PeakTuBHOE JBUKEHHE.
Mexanunueckasi paboTa U MOIIHOCTb.
Pabora cui TskecTH, ynpyrocrtu,
TpeHus. CBSA3b SHEPTUU U pabOTHI.
[ToreHmansHas 3HEprus Tena,

MOAHATOI'0 HaZl MIOBEPXHOCTHIO 3CMIIN.

[ToTeHumanbHas SHEPrUs CKATOU
npyxuHbl. Kunetnueckas sHeprusi.
TeopeMa 0 KHHETHYECKOW SHEPTHH.
3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPTUU

Hcnonb30BaTh NOHATHS
YKa3aHHBIE B «IIPOTPaMMHOM
coaepxanuny». ONMUCHIBATh
MEXaHUYECKOE ABUKEHUE U €T0
XapakTep, UCIOJIb3Ys 3aKOHbI
COXpaHEHHUsI UMITYJIbCa U YHEPTUH,
TEOPEMBI O KHHETUYECKOU 1
MOTEHIUAIBHOU SHEPIUsIX B
MEXaHUKE, OCHOBBIBAsICh Ha
3aKOHBI BBIABIIATH MPUYUHHO-
CleACTBeHHbIE CBA3U. [IpaBuibHO
JaBaTh YCTHYIO (POPMYIUPOBKY
YKa3aHHBIX 3aKOHOB U 3aIMCHIBAThH

Ypok-koHpepeHuus
"PeakTUBHOE ABUKEHUE B
pUPOJIE U TEXHUKE"
JlabopaTopHas padora
Ne4 «Onpenenenue
paboThI CUJIBI TPEHUS TIPH
PaBHOMEPHOM JIBHKCHUH
TeJa Mo TOPU30HTATILHON
TTOBEPXHOCTH

JlaGoparopHas padora
NeS «3yuenue 3akoHa
COXPaHEHUs SHEPTUM




X MaTEMaTUYECKOE BhIPAKEHUE.
Ha ocHoBe ananu3za ycinoBus
3a/1auy 3aMKUChIBaTh KPATKOE
YCJIOBHE M BOIIPOC, MPABHIIBHO
MoI0MPATh 3aKOHBI U MTPaBUIIA,
MIPOBOJIUTH PACUYEThl U CPABHUBATH
MOJIy4YEHHBIC PE3YIIbTaThI
(MBUYECKON BEIIMYMHBI C
M3BECTHBIMU JaHHBIMU. [IpuBOAUTH
MIPUMEPHI MPAKTHIECKOTO
UCIIOJIb30BaHUs (PU3HUECKUX
3HAHWUM B TTOBCEITHEBHOM JKU3HU
JUUISl COXpaHEHUS 3I0POBbS U
COOJTIIOICHHS] HOPM
SKOJIOTHYECKOTO ITIOBEJICHHUS B
OKpYXarollen cpese.

Hroro no pasacity
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Pa3zgen 2. MexaHnuecKne KOJe0aHUA U BOJTHBI

2.1

Mexannueckue
KOJIeOaHus

Koneb6arenbHoe nBmxenne. OCHOBHbIE
XapaKTEePUCTUKU KOJIeOaHUM: TIEPHO/I,
4acToTa, aMIUIUTYAA.
MareMaTnyecKkuil ¥ NpyKUHHBIN
MasTHUKH. [IpeBpamienne snepruu npu
K0J1€0aTeIbHOM JIBUKEHUU.
3aryxatomue KoaedaHusl.
Bremnyxaennsie kosnebanus. Pesonanc

Hcnosnb30BaTh NOHATUA
YKa3aHHBIE B «IIPOrPaMMHOM
cojaepxanuny. Pacrio3naBarb
pa3MyHbIe BUABI MEXaHUYECKUX
Kosie0aHui Ha MPaKTUKE U B
TEOPUH, BBIJIEIATh CYILIECTBEHHBIE
WX OTJIUYHS, ONUCHIBATH
JIBUJKEHHSI, 110 33 JAHHOMY
YPaBHEHHUIO U IpaduKy,
MPaBUJILHO BBIOUPATH €AMHUIIBI
W3MEPEHHS YKa3aHHBIX BEJIMYWH,
HaxOJIUTh pallMOHAIbHbIE
(hOpMYJIBI CBSI3BIBAIOIIINE
buznYeCKre BEITUYUHBI.
OCHOBBIBasICh Ha 3aKOHBI
BBISIBJISITH IPUYHHHO-
ciencTBeHHbIe cBsi3u. Ha ocHoBe
aHaIM3a yCJIOBUS 3a7a4u
3aMMChIBaTh KPaTKOE yCIOBUE U
BOIPOC, MPaBUIHHO OIONPATh
3aKOHBI U TIPaBUJIA, TIPOBOJAUTH

Ypok-uccienoBanme
Ne6 «3aBucumocTth
nepuo/ia KojaebaHuii ot
KECTKOCTHU MPYKUHBI U
MaccChl Tpy3a»

JlabopaTopHas padora
Ne7 «Onpenenenue
4acTOThI U TIepruoJa
KoJIe0aHUM NPY>KUHHOTO
MasiTHUKa»




pacueTsl U CPAaBHUBATD
MOJIy4YEHHBIE PE3YJIbTaThl
(bU3NIECKOil BETMUNHBI C
M3BECTHBIMU JIaHHBIMH.
IIpuBOaUTHE IPUMEPHI
MPAKTUYECKOT0 UCIIOIB30BAHUS
(bu3HYECKUX 3HAHWH B
MOBCETHEBHOM JKU3HU IS
COXpaHEHHs 3I0POBbsI U
cOOJTI0ICHHST HOPM
HKOJIOTUYECKOTO MTOBEICHUS B
OKpYXalolleu cpeje.

2.2

Mexanunueckue
BOJIHBI. 3BYK

Mexanuueckue BoiaHBL. CBOMCTBa

MEXaHNYCCKUX BOJIH. HpOI[OJ'II)HI)IG u
MOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTH €€ paCIIpOCTpaHCHHA.
MexaHn4ecKre BOJIHEI B TBECPAOM

Tene, CeliCMUYECKHe BOITHBI. 3BYK.

['pOMKOCTB 3BYyKa U BBICOTA TOHA.
Otpaxxenue 3Byka. IHppa3Byk u
YABTPa3BYK

OOHapy»KUTh U aHATTU3UPOBATH
BOJIHOBEIC SIBIICHUS B
OKpPYXKaroIleM MHUpe.

Ha6nronaTte pacnpoctpanenue
MIPOJIOIBHBIX U MONEPEYHBIX BOJIH
(Ha Mozenn) U OOHAPYKUBATh
aHaAJIOTUYHbIE BUIbI BOJIH B
npupo/ie (3ByK, BOJHBI Ha BOJIE).
BbraucnsaTh ATUHBI BOJHBI U
CKOPOCTH pacrpoCTpaHEHUS
3BYKOBBIX BOJIH.
DKCIEPUMEHTATIBHO OIPEICIATh
TPaHUIBI YACTOTHI CIBIIIIMMBIX
3BYKOBBIX KOJICOaHUH.
HabmtoaTe 3aBUCHUMOCTD BBICOTHI
3BYyKa OT YacTOTHI (B TOM YHUCIIE, C
HCIOJIb30BaHHUEM

MY3BIKQIBHBIX HHCTPYMEHTOB).
Habmonate 1 0OBICHITH SABIICHUS
aKyCTUYECKOTO pe30HaHca.
AHaIM3upoBaTh OPUTHHAIBHBIH
TEKCT, IOCBSIIICHHBIN
MCIIOJIb30BaHUIO 3BYKa (MM
yIIbTpa3ByKa) B TEXHUKE
(9XONOKAIMSAB MEUIIUHE U JIP.);
BBITIOJTHEHHE 3aJJaHUH TI0 TEKCTY
(CMBICTIOBOE UTEHUE

Ypok-koHpepeHuus
"MexaHn4ecKne BOJHEI B
TBEPIOM TEJIE.
CelicMuyeckue BOJIHBI"
Ypok-uccienoBanme
Ne8 "HaoOmronenue
3aBHCHMOCTH BEICOTEI
3BYyKa OT 4YacTOThI"
Ypok-koHpepeHuus
"VnbTpa3Byk u
uH(pa3ByK B IpUpOJIE U
TeXHHUKE"
KonrtpoabHnas padora
Ne2 1o Teme "3aKkoHBI
COXpaHEHHS.
Mexanuueckue
KOJICOAHHS U BOJIHEI"




Hroro no pasaeny
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Pa3nes 3. DJ1eKTPOMATrHUTHO

€ 1M0JI¢ H JICKTPOMATIrHUTHBIC BOJTHBI

DJIEKTPOMArHuTHOE MOJIE.
DJeKTpoMarHuTHbIE BOJHBI. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJH. [1Ikama

[TocTpoeHue paccy aeHui,
000CHOBBIBAIOIIUX B3aUMOCBSI3b
AIIEKTPUYECKOTO U MATHUTHOTO
TIOJICH.

OKCEpUMEHTAIILHOE U3yUEHUE
CBOICTB 3JIEKTPOMarHUTHBIX BOJIH
(B TOM 4HCII€ C TOMOIIBIO
MOOUITBLHOTO Tele(oHa).

AHann3 peHTTeHOBCKUX CHUMKOB
YeJI0BEYECKOI0 OpraHu3Ma.
AHann3 TEKCTOB, OMMCHIBAIOIINX

Ypok-koHpepeHuus
"Ilkana
AJIEKTPOMATrHUTHBIX
BOJIH. Mcronp30Banme
DJIEKTPOMATHUTHBIX BOJH
U1 COTOBOM CcBA3U"
Ypok-ucciieioBanue
Ne9 "3yuenue cBOMCTB
3JICKTPOMArHUTHBIX BOJIH
C IMOMOIIILI0 MOOHJIBHOT'O
tenedona"

DIIeKTPOMarHuTHOE AJIEKTPOMArHUTHBIX BOJIH. MIPOSIBIICHUS DJIIEKTPOMArHUTHOTO
31 nose u 5 Hcnonb30BaHKe JIEKTPOMArHUTHBIX U3ITy4YeHUs B IPUPO/IE:
' AJIEKTPOMATrHUTHBIE BOJIH /111 COTOBOM CBSI3H. JKBBIC OPTraHU3MBbI, U3ITYUCHHS
BOJIHBI DJeKTpOMarHuTHas IPUPOJIa CBETA. HEOECHBIX Tel (CMBICIIOBOE
CxkopocTb cBeTa. BosHOBBIE CBOMCTBa | UTEHHUE).
cBeTa Pacnio3naBanue u ananus
2 Pa3IMYHBIX TPUMEHECHUN
AIIEKTPOMArHUTHBIX BOJIH B
TEXHUKE.
N3ydeHune BOTHOBBIX CBOMCTB
CBeTa.
Pemenue 3aiau ¢ uCnosib30BaHUEM
dbopmyn 111 CKOPOCTH
AIIEKTPOMArHUTHBIX BOJH, IJTMHBI
BOJIHBI M YaCTOTHI CBETA
Hroro mo pazueny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
JlaboparopHas padora
JlyueBast moniens cBera. cTounnku Habmtoienue oneIToB, ,I,) P P
o Ne10 "UccnenoBanue
ceeta. [IpsamonuneitHOE JIEMOHCTPHUPYIOITUX
. 3aBUCHUMOCTH yTia
pacnpocTpaHeHue cBeTa. 3aTMEHUs SIBJICHUE MPSIMOJIUHEUHOTO
3aKOHBI MIPEJIOMJIICHUS CBETOBOTO
Comnna u JIyael. OTpaxxeHnue cBera. pacmpocTpaHeHHUs CBETa
4.1 pacrpocTpaHEHHs 6 Jdyd4a OT yIJla aJeHMs Ha
[1nockoe 3epkano. 3aKOH OTpaKEHUS (BOBHMKHOBEHHE TCHHU U "
cBeTa rpasuIle "BO3ayX-

ceeta. [Ipenomiienue cBera. 3aKoH
npesnomieHus cgera. [lonHoe
BHYTPECHHEE OTPa)KCHUE CBETA.

MOJIYT€HU ), U UX UHTEPIPETALUS C
UCIIOJIb30BAHUEM ITOHATHS
CBETOBOTO JIyYa.

cTeKo"
Ypok-koHpepeHuust
"Ncnoap30BaHue




Hcnonp30BaHrEe MOTHOTO BHYTPEHHETO

OTpaXCHUSA B OIITUYCCKUX CBETOBOJAX
2

OOBsicHEHHE U MOJICTTUPOBAHHUE
COJIHEYHOTO U JTIYHHOTO 3aTMECHHH.
HccnegoBaHue 3aBUCUMOCTHU

yIjla OTPa)KEHUS CBETOBOTO JIy4a
OT YIJIa MaJICHHUS.

N3yuenne cBONCTB H300pakeHUs B
MIJIOCKOM 3€pKalie.

HaOmronenue n o0bsicHEHHE
OTIBITOB T10 TIOJTYYCHHIO
M300pakeHUI B BOTHYTOM U
BBIITYKJIOM 3€pKaliax.

HaOmronenue u o0ObsIcCHEHHE
OTIBITOB T10 TIPEJIOMJICHUIO CBETA Ha
IPaHMIIC PA3JIMYHBIX CPE, B TOM
YHUCJIE OIBITOB C IOJHBIM
BHYTPEHHUM OTPaKEHUEM.
WccnenoBanue 3aBUCUMOCTH yTJia
MPEIOMIICHUS OT yIJIa MaJeHUs
CBETOBOTO JIyya Ha TPAaHUIIC
«BO3JIYX—CTEKIIO».

Pacno3naBpanue siBICHHI
OTpaKeHHsI U MIPEIOMIICHHUS CBETa B
ITOBCEIHEBHOM KU3HU. AHAIN3 U
00BSICHEHHE SIBIICHUSI OIITHYCCKOTO
MUpaxa.

Pemrenue 3amad ¢ HCIOJIB30BaHUEM
3aKOHOB OTPAKCHHUS U
MIPEIOMIICHUS CBETA

MOJTHOTO BHYTPEHHETO
OTpaKEHUS

. CBETOBOJIbI,
OIITHKOBOJIOKOHHAS
CBS3B"

JlaGoparopHas pabora
Nell "Onpenenenue
(OKYCHOTO pacCTOSIHUS U
ONTUYECKOMN CHJIIBI
cobuparote TuH3b1"
Ypok-koHpepeHuus
"Onrudyeckue JIMH30BEIC
npuOops!"

Ypok-koHpepeHuus
"TledexTsl 3penus. Kak
COXpaHUTb 3peHue"
JlaGoparopnas pabora
Nel2 "OnbIThl 1O
pa3I0XKEHUIO OETIoro
CBETa B CIIEKTP U
BOCIIPUATHIO LIBETA
PEIMETOB MPU UX
HaAOIIO/IEHUN uepe3
I[BETOBBIE QUILTPHI"

4.2

JIunH3bl ¥ onTHUECKHE
npuOopbI

JIunza. Xop stydeii B IMH3E.
Onruueckas cuctema ¢oToarimapara,
MHUKPOCKOIIA U Teseckona. ['na3 kak
onTuyeckas cuctema. biuzopykocTs u
JAIIbHO30PKOCTh

3

[Tony4yenue n3zo0paxeHuit ¢
MOMOIIIBIO coOUparomen u
pacceuBarolei JIMH3.
Omnpenenenne HOKyCHOTO
pPacCTOSTHUS U ONITUYECKOU CHITBI
coOMparoIe TUH3HI.

AHanu3 ycTpoiCcTBa U MPUHITUTIA
JEHCTBUS HEKOTOPBIX ONTHYCCKHUX
npuOOpOB:

¢dboToanmapara, MUKPOCKOIIA,
TEJIECKOTIA.




N3yueHnne Moaenu riasza Kak
OINTUYECKOM CHCTEMBI.

AHanu3 siBIeHUM OJIM30PYKOCTH
Y JJaJIbHO30PKOCTH, IPUHIUIIA
JEUCTBUS OYKOB

4.3

Paznoxenue 6emoro
CBETa B CIIEKTP

PasnosxeHne 6eoro cBera B CIIEKTP.
Oneitel Herorona. Cioxenue
CIEKTPaJIbHBIX 1[BeTOB. J{ucnepcus

CBETa
2

[Tony4yenue n300pakeHUi ¢
MTOMOIIIBbIO coOMparomen u
paccenBaroUIE JIUH3.
Omnpenenenue HOKyCHOTO
PACCTOSIHUSL U ONTHUYECKOM CHIIBI
cOoOMparoIIel TUH3HI.

AHanu3 ycTpouCcTBa U MPUHIIAIIA
JIEUCTBUS HEKOTOPBIX ONTUYECKUX
puOOpoB:

dboToanmapara, MUKpOCKOIIA,
TEJIECKOTa.

N3yuenue Mozenu riasza Kak
OITUYECKOM CHCTEMBI.

AHanu3 sBJIeHU 0IU30PYKOCTH
U JaJIbHO30PKOCTH, IPUHIIUIIA
IEUCTBUSA OUKOB

Ypok-npakTuKkymM
"BoaHoBbIe CBOMCTBA
CBETa: TUCIIEPCHs,
uHTephepeHIus U
mudpakus”

Hroro no paszneny
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Pa3znena 5. KpanroBble AIBJIeHUS

5.1

Hcnyckanne n
IIOTJIOILIEHHUE CBETA
aTOMOM

OmnbiTel Pezepdopaa u muianerapHas

Mozens aroMa. Mozaens aroma bopa.

Hcnyckanue H MOrJIonieHue CBeTa
aromoM. KBanTel. JInHeiuaTeie
CIIEKTPBI

OO6cyXaeHune eI ONbITOB
Pesepdopna no uccnenoBanuio
aTOMOB, BBIJIBIDKEHHUE THUIIOTE3 O
BO3MOYKHBIX pe3yJIbTaTax OINbITOB B
3aBHCUMOCTH OT MPEAIOIaracMoro
CTPOEHHUS aTOMOB,
(GbopMyIIMpOBaHNE BHIBOJIOB

U3 PE3YJIbTAaTOB OIBITOB.
Ob6cyx1eHne NpoTUBOPEUHiA
IUTaHETapHON MOJIENTd aToOMa U
OCHOBaHMU J1si THIIOTE3bI bopa o
CTallMOHAPHBIX OpOUTAX
DIIEKTPOHOB.

HaGnroneHnue CrjIomHbIX U
JMHEWYAThIX CIIEKTPOB U3ITYYCHUS
pa3IMYHBIX BEIIECTB.

Ypoxk-npakTukym
"HabmtoieHue crekTpoB
UCITyCKaHUs"

Ypok-koHpepeHuust
"PagnoaKkTHBHBIE
U3IIy4CHHS B IPUPOJIE,
MeJIUIHE, TEXHUKE"




OObsicHEHNE TMHEHYATHIX CIIEKTPOB
U3ITy4eHust

CtpoeHue aTOMHOTO

PannoaktuBHOCTH. Anb(a, OeTa- u
ramma-usiydenus. CtpoeHue
aToMHOTO siipa. HykionHas Mojienn

OO6cyx1eHne BO3MOKHBIX THITOTE3
0 MOJEJISIX CTPOCHHUS sJIpa.
Omnpenenenue cocrasa siaep Mo
3aJJaHHBIM MacCOBBIM U 3apsII0BbIM
YHCIIaM | 110 TIOJIOKEHUIO B
IIEPUOIUYECKON CUCTEME
AJIEMEHTOB.

AHanu3 U3MEHEHHsI COCTaBa sjipa 1
€ro MOJIOXKEHUS B IEPUOIUYECKOM
CUCTEME IIPH 0-PaInOaKTUBHOCTH.

5.2 apa 6 aTOMHOTO siipa. 30TomBI. HccnenoBanue TPEKOB 0i-4aCTHII 11O
P PannoakTuBHbBIE MpeBpallCHUS. roTOBBIM (hoTOrpadusiM.
[lepuon momypacnaaa aTOMHBIX sIIEp ObHapykeHue 1 u3sMepeHue
paauanuoHHOro ¢poHa ¢ MOMOIIbIO
JIO3UMETPA, OLIEHKA €ro
WHTEHCUBHOCTU. AHAJN3
OMOIOTMYeCKUX U3MEHEHHH,
MPOUCXOASIINX MO/ IEHCTBUEM
PaZiOaKTUBHBIX U3ITyYEHUI.
Hcnons3oBanne paguoaKkTUBHBIX
M3JIy4eHUI B MEIUIIMHE
Pemenue 3amau ¢ ucnosib30BaHUEM Ypok-KoHpepeHuust
3aKOHOB COXPaHEHUsSI MaCCOBBIX U "SI nepHast SHEpreTuKa.
STHCPEEIE POAKIEE, 3aKOHE 3apsAJI0OBBIX YMCEN Ha ONPEACIICHNUE HevictBust
’ PEe3yIbTATOB SACPHBIX PEAKIUH; PaMOaKTUBHBIX
COXpaHEHHUs 3apsZIOBOTO U MaCCOBOTO .
aHaJIM3 BO3MOKHOCTH WJIH U3ITy4eHUI Ha KUBbIE
Yucesl. DHEePrus CBSI3U aTOMHBIX sJIEp. . "
CBsi3b Macchl 1 sHeprun. Peaxiun HEBO3MOKHOCTH SIIEPHON PEAKIIMH. | OpPraHU3MBbI
’ OueHKa 3Hepruu CBS3M sep C KonrpoabHnas padora
CUHTE3a U eneHus aaep. Mcrounuku
5.3 SnepHble peakuun 7 UCIIOJIb30BaHNEM (OPMYIIbI Ne3 o Teme
sHepruun CoJiHIa U 3Be311. AnepHas 9 o "
N DUHIITENHHA. DIEKTPOMarHuTHOE
sHepreTuka. JlelcTBus
. OO6cyxaeHne mepcneKTHB ToJe.
PaIMOAKTUBHBIX M3TyYEeHUN Ha KUBBIE
ODFAHI3MEL MCIIOJIb30BaHUSl YIIPABIISIEMOTO DNEeKTpOMarHuTHhIE
P TEPMOSIZICPHOTO CHHTE3a. BOJTHBL. KBaHTOBBIE
OOcykeHne NpeuMyIecTB 1 sIBJIEHNA"
9KOJIOTUYECKUX TTPOOIIeEM,
CBSI3aHHBIX C SJIEPHOM SHEPreTUKOMN
Wroro no pazneny 17




Paszgea 6. [loBTOpUTEILHO-0000 1AM MOYJIb

[ToBTOpeHue n
000011IEHNE
CoJIepKaHus Kypca
busuku 3a 7-9 kmace

6.1

CucreMmaru3zanus u 00001IeHE
MPEIMETHOTO COJICPIKAHUS U OTIBITa
JCSITeIbHOCTH, TPUOOPETEHHOTO TIPH
U3YYEHHUH BCETO Kypca (GU3HKH
OCHOBHOTO O0IIEer0 00pa3oBaHusl.
[ToaroroBka K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMCHY I10
buzuke 15 00yJarommxcs,
BBIOPABIIMX ATOT YUEOHBIH MPeIMeT

BrimonHenne y4eOHbIX 3aaHUH,
TPeOYIOIMX JEMOHCTPALIUN
KOMIICTCHTHOCTEH,
XapaKkTepU3YIOLIUX

CCTCCTBCHHOHAYUYHYIO I'PaAMOTHOCTD:

— MPUMEHEHUS M0JTy4EHHbIX
3HAHUH U1 HAYYHOTO O0OBSCHEHUS
(bu3nvecKux sIBICHUH B
OKpY’KarollleH pupose, B
MIOBCEJHEBHOM JKU3HU U BBISIBIICHUS
(¢u3nYeCKUX OCHOB psiaa
COBPEMEHHBIX TEXHOJIOTUH;

— IIPUMEHEHUST OCBOCHHBIX
HKCIIEPUMEHTAIbHBIX YMEHUI

JUTSL UCCIIEIOBaHUS (PU3UIECKUX
SBJICHUH, B TOM YHCIIE JUIs
MPOBEPKH THIIOTE3 U BBISBICHHS
3aKOHOMEPHOCTEH.

Pemenue pacueTHbIX 3a7a4, B TOM
qucie Mpeanoaraonmx
UCIIOJIb30BaHUE (PUZNYECKUX
MoJiesielt 1 OCHOBaHHBIX Ha
COZIEP’)KaHUU PA3IMYHBIX Pa3/ieioB
Kypca GpU3UKH.

BeimonHenue 1 3ammra rpynmnoBbIxX
VI MHUBUAYaIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEPKAHUEM Kypca
bu3uKu

JlabopaTopHbie padoThl
1o Kypcy
"B3anmopeiictBue Tea"
JlaGopaTtopHbie padoThI
no kypcy "CseroBbie
ABJICHUS"

Hroro no paszueny
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INOYPOYHOE IIJNTAHUPOBAHHUE
7 KJIACC

KoanuecTBo 4acoB

Ne Tema VboKa K n JIeKTPOHHBbIE HU(POBHIE
n/n yp Bceero OHTPOJILHBIE paKTHiecKue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
1 ®usuka — Hayka o npupoze. Asnenus npupoasl. Puzndeckue 1
SIBJICHUS
5 MexaHuueckue, TeTIoBbIe, dJEKTPUUECKHUEe, MarHUTHBIE, 1
CBETOBBIC, 3BYKOBBIC SIBIICHUS
3 du3ndecKue BEIMINHBI U KX U3MEPCHHE 1
4 Ypok-uccienoBanue "M3mepeHue TeMieparypsl IpH MOMOIIU 1 1
KHUJIKOCTHOTO TEPMOMETpA U JJaTUMKa TeMIEepaTypbl"”
Kak ¢usuka n M€ €CTCCTBCHHBIC HAYKU U3YYAIOT MIPUPOY.
5 ECTG%)TBCHHOHSI: pyIZLIf/i METOJ HOSHaHI/IHyOHHCZ;I/Ie Q)HEI/I‘II)GCI;(}I’/IX 1 bubmorexa LIOK
9 Y1 . ' https://m.edsoo.ru/ff09f72a
SIBJICHUY C TIOMOIIBIO MOJICIICH
VYpok-uccnenosanue "[IpoBepka rumnoTe3sl: JaTbHOCT MOJIETA
6 [IapuKa, MymeHHOro TOPU30HTAIIBHO, TeM 0O0JIbIle, 4YeM O0JIbIle 1 1
BBICOTA ITyCKa"
v Crtpoenue BeniecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 bubnuotexa [JOK
CTpOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBM>KEHUE YacTHIl BEIIECTBA 1 bubmaorexa LIOK
H Bet https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OnbITH 110 HAOIIOIEHUIO TETIOBOTO 1 1
pacIIvpeHus Ta30B»
10 ArperatHble COCTOSIHHS BEIIECTBA 1
B3anMocBsI3b MEXTy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIxX
11 COCTOSIHMSIX U UX a)”IF}CI)MHOMOJIeK TSt IiIM CT (I))CHI/ICM P 1 bubmmorexa HOK
YApH p ' https://m.edsoo.ru/ff0a0378
OCOOEHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
12 Mexannueckoe ABuxkeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 bu6muoreka [JOK
JBMDKEHUE https://m.edsoo.ru/ff0a05c6
bubnunorexa LIOK
13 Cxopoctb. Enunuiisl ckopoctu 1
p FUHHTL p https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

but6mmoreka [IOK

14 Pacuer myTt ¥ BpeMeHH IBUKCHHS
yr P 8 https://m.edsoo.ru/ff0a0ae4
15 Wuepuust. 3akoH nHepuuu. BzaumoaeicTeue Tean Kak IpuunHa Bu6mumoteka [JOK
HU3MEHCHHSI CKOPOCTH JBHIKCHHS TEIT https://m.edsoo.ru/ff0a0cl10
IImorHOCTE BemectBa. Pacyer maccsl 1 00beMa Tea o €ro but6mmoreka [IOK
16 .
IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabota «OnpeaeneHne IIOTHOCTU TBEPAOTO TeIa
18 Pemenue 3amad mo treme "[lmoTHOCTE BemecTna" bubmorexa LIOK
A B https://m.edsoo.ru/ff0al123c
19 Cuna xak XxapakTepucTUKa B3auMoieicTBus Tesl. Cuiia ynpyrocTu.
3akoH ['yka
20 Jlaboparopnas padota «/3yueHne 3aBUCUMOCTH PaCTSHKEHUS
(mehopmanym) IPy>KUHBI OT TPHIIOKEHHOMW CHITBDY
21 SIBnenune TaroreHus. Cuia TSHKECTH
29 CBsi3b MEX]y CHJIOHN TSKECTH M Maccoii Tena. Bec Ttena. Pemenne bubmmoreka [JOK
3azad 1o reme "Cuna tsoxect" https://m.edsoo.ru/ff0al778
Cuia TskecTu Ha Apyrux iaHerax. Gusnueckue bubnuoreka [{OK
23 .
XapaKTEPUCTHUKH TIAHET https://m.edsoo.ru/ff0al1502
bu6nunorexa LIOK
24 H3mepenwne cun. JlmHaMmomMeT
3veperne e /1 OMETP https://m.edsoo.ru/ff0al8cc
bubanoreka LIOK
2 B .H
> e Teia. HeBecoMOocTh https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJ, HalIPaBJIEHHBIX 110 OAHOM IPSAMOM. bubmuorteka [IOK
26 o .
PaBHOzelHCTBYOIIAs CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau no reme "PaBHonelicTByromast cui”
8 TpeHue CKOJIb)KEHUs U TpeHUe NIOKOos1. TpeHue B npupoje u bubmuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopras pabora «3ydeHne 3aBUCHMOCTH CHJTBI TPEHUS
29 CKOHE)KCHIP;}I OTpCI/IJ'IBI aBnngna 1 XapakTepa CoIl I/IKacaII:)o HUXCSI bubmmorexa HOK
. A P P P m https://m.edsoo.ru/ff0alcc8
MTOBEPXHOCTEH»
30 Pemenwue 3a1a4 Ha onpe/ielieHne paBHOACHCTBYIOMIEH CHITBI



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

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

but6mmoreka [IOK

31 n3o0paxkenue cuin, «Cuiibl», «PaBHOACHCTBYIOIIAS CHIDY https://m.edsoo.ru/ff0alde0
KonTponbHas padbota mo Temam: «MeXaHUIeCKOe JTBUKCHHEY,
32 «Macca, mIoTHOCTBY, «Bec Tenay, «I padudeckoe n300pakeHne
crny, «CUnbl»
33 Hasnenne. CriocoObl yMEHBIIICHUS M YBETHUCHUS TaBIICHUS bubmorexa HOK
' Y B g https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3a. 3aBHCUMOCTbD JIaBJICHUS T'a3a OT 00bEMa, but6mmoreka [IOK
TEMIIEPATYPhI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHUst TBEPABIMU TEIIAMH, )KUAKOCTAMH U Ta3aMH. bubnunoreka LIOK
3akoH [lackas https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE JIECTBUEM CHUIIbI bubnnorexa [JOK
TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «JlaBiaeHue B KUAKOCTH U raze. 3aKoH bubmmoreka [JOK
[Tackassiy https://m.edsoo.ru/ff0a2826
bubmuoreka [{OK
38 Coobmaromuecs cocy ! https://m.edsoo.ru/ff0a2970
39 IManpanuueckuii mpece bubmmorexa LOK
P P https://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
| AmocbersSeum. Dovoras cymecnommunt st B 0K
i P A https://m.edsoo.ru/ff0a2b5a
BBICOTHI HAJl yDOBHEM MOPSI
bubanoreka LIOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
bubnunorexa LIOK
43 N3mepenue atmocdeproro aasinenus. Onsit Toppuuennu hitps://m.edso0.ru/ff0a2das
44 3aBUCUMOCTB aTMOC(EPHOTO AaBJICHUS OT BBICOTHI Ha/l YPOBHEM bu6muoreka [JOK
Mopst https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmochepHoe AaBlieHHEe Ha Pa3TUIHBIX bubnmnorexa [JOK
BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe naBienne"
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47 JleficTBUE ®UJKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. bubnuorexa [JOK
ApxumesioBa cuiia https://m.edsoo.ru/ff0a3276
48 Jlaboparopnas pabota «OnpeneneHne BEITATKHBAIOIICH CHITBI, 1 bubmmoreka [JOK
JEWCTBYIONICH Ha TEJIO0, OIPY)KEHHOE B KUIKOCTH https://m.edsoo.ru/ff0a33fc
JlabopaTopnas pabora mo teme «¥cciaenoBanne 3aBUCUMOCTH
49 Beca ’II“)CJIa];])S BO Ie): oT 00bEMa mor meHIfoﬁ B JKHUJKOCTb YacCTH 1 bubmmorexa IIOK
a py 8 https://m.edsoo.ru/ff0a3514
Teay
but6mmoreka [IOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
51 Jlaboparopras padota "KoHCTpyrpoBaHUE apeoMeTpa Hin 1
KOHCTPYHPOBAHUE JIOJKHU U ONpeJieieHne e€ rpy30noabEMHOCTH"
Pemrenue 3amaud mo remam: «IlnaBanue cymos.
52 Bo3n OHJIaI][aaHI/Ie» «/JlaBieHue TBE I[mz/;HTen JKHOKOCTEU U Bubmorexa LIOK
yX ’ P ’ https://m.edsoo.ru/ff0a3654
ra3oB»
bubnuoreka [{OK
53 Mexanundeckas pabora
p https://m.edsoo.ru/ff0a3f82
bubnunoreka LIOK
54 MormnocTs. E OIITHOC
HHOCTD. LAMHHLET MOTHHOCTH https://m.edsoo.ru/ff0a3f82
55 Ypok-uccnenosanue "Pac4€r MOIIHOCTH, Pa3BUBAEMOM ITpU 1
obEMeE 110 JIecTHHIIE"
56 IIpocteie Mexanu3Mbl. Peryar. PaBHOBECHE CHIT Ha pblyare
57 KonTponbHas pabota no Teme «JlaBneHue TBepabIx Tel,
KUJKOCTEN U Ta30B» / Beepoccuiickas mpoBepodHasi paboTa
PesepBHEI ypok. Pabora ¢ Tekctamu 1mo teme «JlaBiaeHue
58 TBE pHX Te;’p JKUJIKOCTEH U Tra3oBy» / Bee occnﬁgxaﬂ MIPOBEPOYHAS bubmorexa TTOK
P KA p POBEp https://m.edsoo.ru/ffOa4ffe
paborta
59 Prruaru B Texnuke, ObITy U nipupoje. Jlaboparopuas pabora 05 bu6muoreka [JOK
«MccrnegoBanue ycioBHi paBHOBECHS pblUyara ' https://m.edsoo.ru/ff0a478e
60 Pemenue 3amad mo teme «Y CIIOBUSI paBHOBECHUS phIyaray bubmorexa LIOK
A p P https://m.edsoo.ru/ff0a48a6
61 Koaddumment nonesnoro nericteust Mmexanusma. JlabopatopHas 05

pabota «M3mepenne KI1Jl HakITOHHON TIOCKOCTI
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but6mmoreka [IOK

62 Pemenue 3amaua mo treme "Pabora, momuocts, KIT/] 1 hitps://m.edsoo.ru/ff0adcAs
63 Mexannyeckas sHeprus. Kunernuyeckas v NoTeHIMAIbHAs 1 Bu6mumoteka [JOK
SHEPIHs https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTUH 1 bubmorexa [IOK
P p https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT 110 TeMe "DKCIEPUMEHTAIbHOE ONpEACIECHUE
65 M3MEHEHUS KUHETHYECKOW M MOTEHIIMAIBLHON SHEPTHUHU TIPH 1 1
CKaTBIBAHUHM TE€JIA TI0O HAKJIOHHOMW TJIOCKOCTH"
66 KonTponbras padbota mo Teme «PaboTta u MOIITHOCTE. DHEPTHUS 1
PesepHblil ypok. PaGora ¢ Tekctamu 1o teme "MexaHudyeckoe bubnuoreka [IOK
67 " 1 .
JBHYKCHHE https://m.edsoo.ru/ff0a4ee6
PesepBHblii ypok. Pabora ¢ Tekcramu o reme "Pabota.
68 . .
MottHocTb. DHeprus
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KoaunuecTBO 4acoB

Ne Tema vDoKa B K n JIeKTPOHHBbIE HU(POBHIE
n/n yp cer OHTPOTBHLIC PaKThHHecKue o0pa3oBaTejibHbIE PeCypChI
0 padoThI padoThbI
1 OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX 1 bubmmoreka [JOK
OIIBITHBIE TTOATBEPIKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJICKYJI 1
3 Monenu TBEPAOTO, KHUIAKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1 bubmmoreka [JOK
BEIECTBA https://m.edsoo.ru/ff0a540e
OOBbscHeHre CBOMCTB TBEPAOTO, )KHUIIKOTO U Ta3000pa3HOT0
4 COCTOSIHMM BEIIECTBA HA OCHOBE ITOJIOKEHUN MOJIEKYJIIPHO- 1
KHHETUYECKOUW Teopuu
5) Kpucranmuueckue u amopdHbIe TeIa 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KanWUIIPHOCTh. [l0BEpXHOCTHOE HATSIKEHUE 1 bubmmorexa HOK
P ' P https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacHIMpeHHe U CKaTHE 1 bubmorexa [OK
pactitup https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TETIOBOTO 1
JIBUKSHUSI YACTHII
9 Baytpennsis sueprusi. CiocoObl H3MEHEHHsI BHYTPEHHEN SHEPTUN 1 bubmorexa [OK
y1p prHi. y1p P https://m.edsoo.ru/ff0a5c60
bu6anoreka LIOK
10 Brer reronepeatin . https://m.edsoo.ru/ff0a6412
VYpok-koupepennus "IIpakTruueckoe UCMONIb30BaHNE TETTOBBIX bubnuotexa [JOK
11 . " 1 1 .
CBOMCTB BEII[ECTB M MATEPUAJIOB B IIEJIIX YHEPrOCOSPEIKECHHUS https://m.edsoo.ru/ff0a65c0
bubnunorexa LIOK
12 KomuuectBo TeIUoThL. Y IebHas TEINIOEMKOCTE 1 https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TernoBoro 6ananca. TermiooOMeH U TeIoBoe 1 bubnuotexa [JOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "VccnenoBaHue siBI€HUS TEIUIO0OOMEHA TpU bubnmnorexa [JOK
14 . N " 1 1 )
CMELTHBAHUU XOJIOHOM U TOPSYEH BOJIBI https://m.edsoo.ru/ff0a6a98
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Pacuer koanuuecTBa TCIIJIOTHI, HCO6XOI[I/IMOFO IJIL HarpeBaHus

15 TeJa U BBIIETSIEMOTO UM MIPH OXJIAXACHUU
16 JlabopartopHast pabota "OnpeaesieHne yaeIbHON TEIJI0EMKOCTH bubnuotexa [JOK
BemecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeibHasl TeMI0Ta CrOPaHUs BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue n oTBEpICBaHNE KPUCTATUIMUYECKUX TEJ. Y IeIbHAas BI/I6J'I.I/IOTeKa HOK
TEIUIOTA TIABJICHHUS https://m.edsoo.ru/ff0a71d?2
19 Jlaboparopuast p|f160Ta "OnpeneneHue yaeaIbHOU TEIIOTHI BI/I6JI.I/IOTeKa HOK
UTABJICHHS JIbJIA https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanue u koHAeHcanus. Vicnapenue E:tlgg:?/(r)rféezic]i.orﬁ/fmﬂ 40c
21 Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U KOHCHCAIINH. bubnnorexa [JOK
3aBUCHMOCTB TEMIIEPATYPhl KUTICHUS OT aTMOC()EPHOTO TaBICHUS https://m.edsoo.ru/ff0a786¢
99 BrnaxxrocTs Bo3ayxa. JlaboparopHas padora "Onpenernenue bubmmoreka [JOK
OTHOCHTEJIbHON BJIYKHOCTH BO31yxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3aa4 Ha onpesenieHre BIaKHOCTA BO3IyXa
24 [Ipunnuume! paboThl TEIIOBBIX ABUTaTenei. [lapoBas TypOuHa.
JlBurarennr BHYTPEHHETO CrOpaHUs
o5 KIIJI renmoBoro asuratess. TenaoBele IBUTATEIH U 3aIlATa bubnmnorexa LIOK
OKpYXaroliel cpeibl https://m.edsoo.ru/ff0a7c7c
2% 3aK0OH COXpaHEHUs U MPEBPAIICHHS YPHEPTUHU B TEIIJIOBBIX
rpoleccax
27 ITonroToBka Kk KOHTPOJIBHOU paboTe 1o Teme "TensoBble SBIeHHUS. bubmuoreka [IOK
M3meHeHue arperatHbIX COCTOSIHUMN BenecTa" https://m.edsoo.ru/ff0a83f2
28 KonTponbhas padora no teme "Tensnosie siBneHus. M3meHenue bubmuoreka [IOK
arperaTtHbIX COCTOSTHUH BeriecTBa" https://m.edsoo.ru/ff0a86ae
29 Onektpusanus Ten. [[Ba posia aneKTpUUecKuX 3apsiioB
30 Ypok-uccnenoBanue "IneKTpru3anus TeJI HHIYKIHUEH U ITPU
CONMPUKOCHOBEHUH"
31 B3aumMopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona bubmorexa HOK

https://m.edsoo.ru/ff0a87e4
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3JICKTpI/I‘-IeCKOG TI0JIC. HaprDKCHHOCTB QJICKTPHUYCCKOTO ITOJIA.

bubnunoreka LIOK

32 ITpHUHIUI CYTIEPIIO3UITUH IEKTPHUUECKUX MTOJICH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTpuueckux 3apsaoB. DJIeMEeHTapHbIN 3apsi.
CrtpoeHue atoma
ITpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO Bu6mumoteka [JOK
34 .
3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha MpUMEHEHUE CBOMCTB 3IEKTPUUECKUX 3aPs 0B bubmorexa 10K
g P P PA https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €T0 CylecTBOBaHUs. McTouHnkmu bubnmoreka [JOK
36 )
AJIEKTPUUECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIeficTBUS PIEKTPUUYECKOTO TOKA bubmmorexa HOK
P https://m.edsoo.ru/ff0a96b2
38 Ypoxk-uccnenoanue "JleiicTBUE ANMEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKYU U IUDJICKTPUKH"
39 DNEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax bubmmorexa HOK
P > KA https://m.edsoo.ru/ff0a9838
40 DJeKTpuuecKas Uenb U €€ COCTaBHbIE YaCTH
a1 Cuna toka. JlabopatopHas pabdora "V3mepeHne u peryupoBaHue 05 bubmmoreka [JOK
CHJIBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. Bonbtmerp. Jlaboparopnas pabota bubnnorexa [JOK
42 n n 0'5 B
V3mepenne u perympoBaHue HAPSHKCHHSI https://m.edsoo.ru/ff0a9e14
43 CornpoTuBiieHHE MPOBOAHUKA. Y ACIIBHOE COTIPOTUBIICHNE bubnuotexa [JOK
BEIECTBA https://m.edsoo.ru/ff0aa738
o | Dpmapras it Samnior, et L | momoea ok
P POBOA ,,H ’ tas https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEYEHUsI U MaTepHalia
3aBUCUMOCTD CHJIBI TOKA OT HallpsbKeHUs. 3akoH OMa 1715 yyacTka bubmuorexa [JOK
45 .
e https://m.edsoo.ru/ff0aa44a
o | abopmtopas paors ecrsonsme smiocy i o L | miomowa ok
Ay pes p P, " p p P https://m.edsoo.ru/ff0aa04e
HaIPsDKEHUS Ha PE3UCTOPE
47 [TocnenoBarensHOE M MApAIIICIIBHOE COSTMHEHUS TTPOBOTHUKOB
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JlaGopatopnas pabota "IIpoBepka mpaBuiIa CI0KEHUS

bub6nmoreka [IOK

48 HaIpsDKEHUH TIPH TIOCTIE0BATEIIBHOM COSAMHEHUH B 1
P o P 8 A ABYX https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 Jlaboparopuas padota "IIpoBepka npaBuiia ajisi CUIIBI TOKA MIPH 1 bubmmoreka [JOK
napajuieIbHOM COETMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemienue 3agad Ha npuMeHeHue 3akoHa OMa i1 pa3in4Horo bub6nmoreka [IOK
COCIMHEHUS POBOHUKOB https://m.edsoo.ru/ff0aaf8a
bubnunoreka LIOK
51 PaboTa 1 MOIITHOCTH AJIeKTpUYecKoro Toka. 3akoH [[xoymsa-JIena
B P Jlxoy. B https://m.edsoo.ru/ff0ab124
Jlaboparopuas padota "Onpenencaue paboThl U MOITHOCTH bubmmoreka [JOK
52 N 1 .
AIIEKTPHYECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
DeKTpUUECKUe e U MOTPEOUTENH dNIEKTPUIECKON YJHEPTHH B bubnnorexa [JOK
53 .
obiTy. KopoTkoe 3ambIkaHue https://m.edsoo.ru/ff0ab660
54 ITocTossHHBIC MAarHUTHI, UX B3aNMOJCHCTBHC
55 Vpok-uccnenosanue "M3yueHne mone MOCTOSIHHBIX MAarHUTOB" 1 Bubmzorexa HOK
P Y1 https://m.edsoo.ru/ff0ac3d0
MaruutHoe none. MaruutHoe nosie 3eMJId U ero 3HaueHue s bubnnorexa [JOK
56 .
KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToarotroBka Kk KOHTPOJBHOM paboTe 1Mo TeMe "DNEeKTpUIECKUe
57 3a Is[mbl 3a ﬂmeHHLl:e Tena I/IEIX B3aHMOJICUCTBUS HECTOﬂHHHﬁ Bubmuorexa HOK
PAEI. SAPDRCHITEY ' https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUN TOK
KonTponbHas pabota mo Teme "IIeKTpUuuecKue 3apsiibl.
P P LCKTP pAD bubnuoreka [{OK
58 3apspKeHHBIC Tela U UX B3auMOIeUCTBUS. [10CTOSTHHBIIM .
N o https://m.edsoo.ru/ffO0abea8
anekTpuyeckuit Tok" / Becepoccuiickas mpoBepoyHas pabora
59 PezepeHblii ypok. Pabora ¢ Tekctamu o teme "IlocTossHHBIIN bubmuoreka [IOK
anekTprueckuii Tok" / Beepoccuiickas mpoepoynas pabora https://m.edsoo.ru/ffO0acdc6
OmneiT OpcTena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA bu6muoreka [IOK
60 )
MarHuTHOE 110JIe KaTYIIKH ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
61 [TpuMmeHeHue IeKTPOMAarHuToB B TexHUKE. JlabopaTtopHas paboTa 05 bubnmnoreka [JOK
"M3y4yeHune qeiCTBHSI MATHUTHOTO TIOJISL HA TIPOBOJIHUK C TOKOM" ' https://m.edsoo.ru/ff0ac74a
DNeKTpOoABUTATEIb MIOCTOSTHHOTO ToKa. Mcnonb3oBanmne
62 JJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOUCTBAX U Ha bubmuoteka [IOK

Tpaucmnopre. JlabopaTopHas paborta "KoHcTpynpoBanue u
n3ydeHue paboThl dJIeKTpoiBUraTeNs"

https://m.edsoo.ru/ff0ac86¢c
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OmnpiTel Dapanes. 3aKOH AEKTPOMarHuTHOW nHAyKIuu. [IpaBuno

63 Jlenna 1
OnextporenepaTop. CriocoObl MOTYYEHHS dIEKTPUUECKON

64 SHEPTUU. DIIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX UCTOUHHKAX 1
SHEPTUU

65 [ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "IIEKTPUIECKUE U 1
MarHuTHBIC sIBJICHUS"

66 KonrponsHast pabora 1o Teme "DIeKTpUYECKHE U MarHUTHBIE 1 Bu6mumotexa [JOK
siBJICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblil ypok. Pabora ¢ Tekcramu 1o teme "Temnsosbie Bbu6moteka [JOK

67 " 1 .

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

68 PesepBHrlit ypok. Pabota ¢ Tekctamu 1o reme "MarHuTHbIe 1
SIBJICHUS "

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 14.5
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9 KJIACC

KoaudecTBO 9acoB

Ne Tema vDOKa K n DJIeKTpOHHbIe U (POBbIE
n/n yp Bcero OHTPOALHLIC PAKTHHECKHE | oGpazoBaTennHbIe pecypebl
padoThI padoThI
1 MexaHunueckoe ABMKeHHE. MarepuanbHas TOUKa 1
2 Cucrema orcueta. OTHOCHUTENIBHOCTh MEXaHUYECKOTO 1 but6mmoreka [IOK
JBUDKCHUSI https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NPAMOIMHENHOE IBUKECHHE 1 bubmmorexa [IOK
P P g https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHoe npsimonuHeiiHoe aBuxkeHne. Cpeassis u 1
MTHOBEHHAsl CKOPOCTh
5 [TpssMonuHeiHOe paBHOYCKOPEHHOE JBM)KEHUE. Y CKOpEHHE 1 bubmmorexa [IOK
P P YCrop 8 ' P https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh NMPSIMOJIMHEHHOTI0 PAaBHOYCKOPEHHOT'O JIBUKEHUSI. 1
I'paduk ckopoctu
JlabopaTtopHas pabota "OnpeneneHue yCKOPEHHs Tesa Mpu bubmmoreka [JOK
7 . " 1 1 .
PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOH IIIOCKOCTH https://m.edsoo.ru/ff0adb18
8 Coboanoe nagenue ten. OnbiTel [anmnes 1
9 PaBHOMepHOE ABIKEHNE IO OKpYX)HOCTH. [lepuon u yacrora 1 bubmuoreka [JOK
oOpaienus. JIuHeliHas ¥ yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 [{eHTpOCTpEMUTENBLHOE YCKOPEHHE 1
N but6mmoreka [IOK
11 ITepssiit 3akoH HeroToHa. BekTop cuibl 1 hitps://m.eds00.ru/ff0ae612
. . bubnuoreka [{OK
12 Bropoii 3akon Hetotona. PaBHoelicTByOMmas cruia 1 https://m.edsoo.ru/ff0ae72a
. bubnuotexa [JOK
13 Tpernii 3akoH Herorona. Cynepno3nnus cui 1 hitps:/m.edso0.ru/ff0ae982
14 Pemenne 3aiay Ha npuMeHeHue 3aKk0HOB HproToHa 1 bubmorexa HOK

https://m.edsoo.ru/ff0aeb6c
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bubnmmoreka [IOK

15 Chuia ynipyrocti. 3akon T'yka https://m.edsoo.ru/ff0aeca?2
16 Pemenue 3anau no teme «Cuia yrnpyroctu»
17 JlaGopaTtopHas pabota «OrnpeaesieHne )KeCTKOCTH MPY>KUHBI» E{tlgg:?/(;r:ééjii(.)rﬁ/ﬁ%ee%
bubnmnoreka HOK
18 Chura Tpenus https://m.edsc%}).ru/fanf738
19 Pemenue 3amay mo reme «Cuiia TpeHUS» BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0afa26
20 Ha6opaTopH'2'151 paborta "Onpenencaue kodhduimenTa TpeHus BI/I6JI.I/IOTeKa HOK
CKOJIbKECHHS https://m.edsoo.ru/ff0af8be
21 Pemenue 3anaq no reme "3akonsl HetoToHa. Cuna ynpyrocTu. bubnuoreka [IOK
Cuuia Tpenus" https://m.edsoo.ru/ff0afb8e
22 Cuiia TSKECTH Y 3aKOH BCEMUPHOTO TSATOTEHUA. Y CKOpEHHUE bubmmoreka [JOK
CBOOOHOTO MAJCHUS https://m.edsoo.ru/ff0af044
23 Ypok-koHdpeperuus "/IBuxeHue Tein BOKpYr IpaBUTALlMOHHOTO
neHTpa (Conneunas cucrema). 'amaktuku"
24 Pemenue 3anay no teme "Cuna TS5KECTH U 3aKOH BCEMHUPHOTO bubmmnoreka HOK
TSrOTeHUs " https://m.edsoo.ru/ff0af5f8
25 ITepBast kocMuueckast ckopocTs. HeBecoMoCTh 1 neperpysku ]sn6n.nore1<a LIOK
ttps://m.edsoo.ru/ff0af33c
26| Panmoncone Thépsora rers ¢ sakpennon o6 sy ubmiorexa LIOK
MowenT cusmbi, LIeHTp TaKecTH https://m.edsoo.ru/ff0afe36
PaBHOBecue maTepuaibHOW TOUKU. AOCOIOTHO TBEPIOE TEIO.
27 PaBHOBecue TBEPAOrO Tela ¢ 3aKPEILNIEHHON OCBhIO BPALCHUS.
MowmenT cuibl. LleHTp Tsbxectn
28 Pemrenue 3amau mo teme "MomeHT cuitel. LlenTp TshxecTn" ﬁ:tlg::?/%.e;jzg)?‘llf/ﬁObOZb 4
29 [ToaroToBka Kk KOHTPOJIBHOM paboTe Mo Teme "MexaHuyeckoe bubmuoteka [IOK

nBmkenne. Bianmonerictsue ten"”

https://m.edsoo.ru/ff0b0408
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30 KoHTtposbHas padota mo teme "MexaHnueckoe JBUKEHHE. bubnuotexa [JOK
Bzaumopeiictue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynec Tena. IMnynbe cuibl. 3aKOH COXpaHEHUS UMITYJIbCA. Bu6muoteka [JOK
VYrpyroe U HEyNpyroe B3auMoICHCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3amad no reme "3akoH COXpaHEHUsI UMITYJIbca" EH6H_HOTeKa HOK
ttps://m.edsoo.ru/ff0b096¢
33 ypOK-KO'I'{(i)epeHI_II/ISI "PeakTuBHOE ABMXKEHUE B IPUPOJIE U
TEXHHUKE
bubnnoreka [JOK
34 Mexanudeckas paboTa U MOIITHOCTh hitps://m.e dsc])_E).ru I£f0b0a84
35 Pabora cuinbl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS EH6H_HOTeKa LIOK
ttps://m.edsoo.ru/ffob0db8
JlaGopaTtopHast pabota «Ornpezaesenne padoThl CUIIbI TPECHUS
36 [IPU PaBHOMEPHOM JIBHKEHHUH TeJia 110 TOPU30HTATBHON
MOBEPXHOCTU»
37 Cas3b sHepruu u paboTsl. [loTeHnnanbHas sHeprus
38 Kunernueckast sHeprus. Teopema 0 KWHETHYECKON SHEPTUH BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl PHEPTUU B MEXAHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa COXpaHEHUs bubmuoreka [IOK
DHEPTUH» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMKEHUE U €r0 XapaKTePUCTHKU EH@I_HOTeKa LOK
ttps://m.edsoo.ru/ff0b1858
42 3aryxatomue kojnebanus. BeiHyX/1eHHbIE KOJeOaHus. bubmuoteka [IOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHu4ecKuil U NPy KUHHBIM MasITHUKH
44 VYpok-uccnenoBanue «3aBUCUMOCTb IIepro/ia KojaeOaHHii oT BI/IGJ'I.I/IOTeKa HOK
YKECTKOCTH MPYKUHBI U MACChI TPy3a» https://m.edsoo.ru/ff0b197a
45 [TpeBparieHre YHEPTUN IPU MEXAaHUUYECKUX KOJICOaHUAX
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16 JlaGopaTtopHnas pabota «OrnpeaesieHre 4acTOThl U IepHoia bubnuotexa [JOK
KOJIeOAHHI PY)KMHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
47 JlabGopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH MEpUOA bubmmoreka [JOK
KoJieOaHuil Tpy3a, MOABENICHHOIO K HUTH, OT MAacCChl IPy3a» https://m.edsoo.ru/ff0b197a
48 Mexanndeckue BoJiHbI. CBOMCTBA MEXaHUYECKHX BOJIH. BI/I6J'I.I/IOTeKa LHOK
[1po10JIbHBIC U MTONIEPEYHBIC BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypoxk-koHdpeperuus "MexaHu4ecKrue BOJIHBI B TBEPIOM TelIe.
Ceiicmuueckue BOJIHbI"
50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 YPOK-I/ICCJIGZ[OBaH:/IG "HaOmroieHre 3aBUCUMOCTH BBICOTHI
3BYKa OT YaCTOTBI
52 ['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHUECKUN PE30HAHC
53 YPOK-KO'I'-IQ)epeHI_II/ISI "V nbpTpa3Byk U HHGPA3BYK B MPUPOJIE U BI/I6J'I.I/IOTCK8. HOK
TEXHUKE https://m.edsoo.ru/ff0b23ca
54 [TonroroBka Kk KOHTPOJIBHOU paboTe 10 TeME "3aKOHBI Bu6moreka [JOK
coxpaHeHust. MexaHndecKue KojaeOaHust U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KonrtponbHas padora no reme "3aKoHbI COXpaHEHHS.
Mexannuyeckue KosuebaHus ¥ BOJTHbBI"
56 DIIEKTPOMArHUTHOE MOoJj€. DIEKTPOMATHUTHBIE BOJIHBI EH6H_HOTeKa HOK
ttps://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
58 VYpoxk-koHpepennus "lkana 37eKTpOMarHUTHBIX BOJIH. bubnuotexa [JOK
Vicrionp30BaHue 3JICKTPOMAarHUTHBIX BOJIH JJIsSI COTOBOH CBsI3H" https://m.edsoo.ru/ffO0b2fe6
59 Vpok-uccnenosanue "M3ydeHue CBONCTB 31EKTPOMArHUTHBIX bubnnorexa [JOK
BOJIH C MIOMOIIIBI0 MOOMIIBHOTO Tenedona" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3anau Ha ONPE/IENEHHE YaCTOTBI H JUTHHEI
AJIEKTPOMArHUTHON BOJTHBI
61 DneKkTpoMarHuTHast mpupojaa ceera. CKOpocTh CBeTa. bu6muoreka [JOK
BoHoBEIE cBOliCTBaA CBETa https://m.edsoo.ru/ff0b31d0
62 Hcrounuku ceera. I[IpsaMonnHeiiHOEe pacIIpOCTpaHEHUE CBETA. bubmuoteka [IOK

3armenus Connia u JIyHsl

https://m.edsoo.ru/ff0b3658
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3aKkoH OTpa)keHUs cBeTa. 3epkaiia. Pemenue 3agaq Ha bubnuotexa [JOK
63 )
PUMEHEHHE 3aKOHA OTPAYKCHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Tpenomiienue cBeTa. 3aKOH MPEIOMIIEHUS CBETA bubmmorexa [IOK
P ' P https://m.edsoo.ru/ff0b3aea
65 [TonHnoe BHyTpeHHee oTpakeHue cBeTa. Mcnonb3oBaHue bubnuorexa [JOK
TIOJIHOTO BHYTPEHHET'0 OTPAKEHHsI B ONTUYECKUX CBETOBOJIAX https://m.edsoo.ru/ff0b3c5c
JlabopaTtopHas pabota "HccnenoBanue 3aBUCUMOCTH yTriia
66 MIPEJIOMJICHUSI CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIle
"BO31yX-CTEKIIO"
67 Ypok-koHpepenus "Vcnonb30BaHne TIOTHOTO BHYTPEHHETO
OTPaKEHHUsI: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [IOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI hitps://m.eds00.ru/ffob3f2c
69 [TocTpoenne n300paKeHUH B JIMH3AX bubmmorexa [IOK
P p https://m.edsoo.ru/ff0b444a
70 JlaboparopHas pabota "Onpenenenre (OKYCHOTO PacCTOSTHUS bubnmnorexa [JOK
Y ONTUYECKOW CHJIBI COOMparoIeil JT1H3bI" https://m.edsoo.ru/ff0b4206
" " but6mmoreka [IOK
71 VYpok-koHpepenius "OnTudeckre JMH30BbIE TPHUOOPHI https://m.edsoo.ru/ffoc0ae
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmorexa HOK
9P https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenmus "ledextsl 3penus. Kak coxpanurthb
3penue"
74 Paznoxenue 6enoro csera B criekTp. OnbiTel HproTOHA. bubmuoteka [IOK
CnoXeHne CIeKTpaIbHBIX 1BETOB. Jlucrepcus cBeTa https://m.edsoo.ru/ffOc0f4c
s | Moo o Oru o e Georo e G 10K
p p H peiL " P https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHUU Yepe3 I[BETOBbIE (QUIILTPHI
76 Ypoxk-nipakTukyM "BoTHOBBIE CBOWCTBA CBETA: AUCTIEPCHSI,

uHTepdepeHiys u audpaxuus”
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bubnmmoreka [IOK

7 OmneiTel Pe3epdopa v mianeTapHasi MOJIeb aTOMa hitps://m.edsoo.ru/ffoc12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcnyckanue H noryionieHue ceera atoMoM. KBaHTBI. Bu6mumoteka [JOK
JluHelyaThle CIIEKTPHI https://m.edsoo.ru/ffOc144c
80 Ypok-npaktukym "HalOnroieHrne CrieKTpoB UCITyCKaHUS" bubmorexa LIOK
pox-tp ™ g P Y https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTD U €€ BHUJIbI bubmorexa [IOK
! ! https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTO siipa. HykimonHast Mojiens bubmmorexa HOK
P /1pa. TIYK g https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIe peBpatieHus. M30Tombl bubmorexa HOK
! peppail ' https://m.edsoo.ru/ffOclal4
84 Pemenue 3amgau o teme: "PagnoaktuBHbIC peBpanieHus" bubmmorexa HOK
! e peBpalll https://m.edsoo.ru/ffOclb4a
85 [lepuon nmomypacnana
86 Ypok-koHpepennus "PagnoakTuBHbIC U3TYYSHHS B IPUPOJIE, bubnmnorexa [JOK
MEIUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 Snepuble peakuuu. 3aKOHbI COXPAHEHMS 3apsA0BOTO U bubnnorexa [JOK
MacCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBSI3U aTOMHBIX sijiep. CBA3b MAacChl U YHEPTUU bubmorexa OK
p Hep- p https://m.edsoo.ru/ffOcld7a
89 Pemenue 3anau no reme "fAnepHeie peakiuun'
90 Peaknuu cunTesa u nenenus sanep. IcTouHuky sHepruu bubmuoreka [IOK
ConHua u 3BE371 https://m.edsoo.ru/ffOc1e88
91 Ypok-koHpepennus "Anepuas suepretuka. JlencTBus
PaAMOAKTUBHBIX M31y4YE€HUN HA KUBBIE OPTraHU3MBI'"
'l"Io;IrOTOBKa K KOHTPOJIBHOM paboTe 1Mo Teme Bubsmorexa [IOK
92 DNIEKTPOMArHUTHOE MOJe. DNEKTPOMArHUTHBIE BOJIHBI.

KBanTtoBeie siBiieHud"

https://m.edsoo.ru/ff0c223e
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93 KoHTposbHas padoTta mo teme "DIeKTpOMarHuTHOE T0JIe. 1
DJIeKTpOMarHuTHeIe BOJHBI. KBaHTOBBIC siBiIeHUS"
94 [ToBTOpenue, o6o0mmenue. JlabopaTopHsie pabOTHI 1O KypCy 1 1 Bu6muoteka [JOK
"Bzaumonelicreue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenwue, 0600IIeHNE. Pernenne pacyeTHhIX 1 1 bubnuorexa [JOK
Ka4eCTBEHHBIX 3a71a4 1o Teme "TeroBsie nporeccor” https://m.edsoo.ru/ff0c2572
96 [ToBTOopenue, o6o0meHue. Pemenue pacueTHbIX U 1 Bu6mumoteka [JOK
KauecTBeHHBIX 3a1a4 1o Teme "KIIJ] TermoBeix aBurarenei” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpeHme, 0000IIcHUE. PerieHre pacyeTHbIX 1 1 bubnmnoreka [HOK
KadecTBeHHbIX 3a1a4 1o Teme "KIIJI anekTpoycraHOBOK" https://m.edsoo.ru/ff0c2b30
98 [ToBTOpenue, o6o0mmenue. JlaboparopHbie pabOTHI 1O KypCy 1 1 bu6mmoteka LIOK
"CBeToBbI€ sIBICHUA" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0600meHue. PaboTta ¢ TekcTamu 1Mo Teme 1 bu6nunoreka [IOK
"3aKOHBI COXpPAHCHHS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenwue, 0606menue. Pabora ¢ TeKCTamMu 1Mo Teme 1 bubnunorexa [JOK
"Kosiebanus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1Mo Teme 1 bu6nuorexa [IOK
"CBeTOBbIC SIBJICHHS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 006o6meHue. Pabora ¢ Tekctamu 1o Teme 1
"KBaHTOBas U siiepHas pu3uka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27

MPOBEPAEMBIE IPEJMETHBIE PE3YJbTATHBI OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM IMPOT'PAMMBI
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

7 KJIACC
Kon N .
DOBEDSEMOro IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00IIEro
ponep o0pa3oBaHus
pe3yJibTara
1.1 WCIOJIb30BaTh U3YUYEHHBIC TOHATHS
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1.2

Pa3InyaTh ABJICHUSA 1O OITMCAHNIO UX XapaKTCPHBIX CBOMCTB 1 Ha OCHOBE OIBITOB, JCMOHCTPUPYIOIINX TAHHOC @1/131/1%01(06 SBJICHUC

1.3

pacro3HaBaTh IPOSBICHUE N3YUYEHHBIX (PU3NUYECKUX SIBJICHUN B OKPYKAIOIIEM MUPE, B TOM YnCIIie GU3NIECKUE SIBICHHS B IPUPOJIE,
IIPU 5TOM NEPEBOJINTH MPAKTHUECKYIO 3a]]auy B Y4EOHYIO, BBIJICISTH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBJICHUIM

1.4

ONMCHIBATh M3YyUYEHHBbIE CBOMCTBA Tell U (hU3HUECKUE SBICHUS, UCIONb3Ysd (PU3NYECKUE BEIUYUHBI, IPU OMUCAHUM TNPABUIHHO
TPAKTOBATh (PM3MUYECKUIN CMBICI UCTIOIh3YEMbIX BETUYHH, HX 0003HAUCHUS U €IMHULIBI (PU3UYECKUX BETUNYHH, HAXOAUTh ()OPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (PU3HUECKYIO BEIMYUHY C IPYTUMHU BEIMYMHAMHU, CTPOUTH I'pa)Ki NU3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJINYUH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/ISI/IT-ICCKI/IG SABJICHUA W MPOLECChI, UCITOJIb3YsS U3YUCHHBIC 3aKOHBI, ITPHU 3TOM JaBaTb CJIIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHAa M 3allMCbIBATh €0 MAaTCMATHUYCCKOC BhIPAKCHUEC

1.6

OO0BSACHATH (PM3UUYECKUE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallui MIPAKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABISATH MPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE W3 | — 2 JOTMYECKHX IIaroB ¢ omnopod ma 1 — 2
M3YYECHHBIX CBOMCTBA (U3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THble 3a1a4u B 1 — 2 eHCTBUS, UCIIOB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKHE BETMUMHBI: HA OCHOBE
aHaJM3a yCJIOBUS 3a[]au 3alMChIBaTh KPATKOE YCIOBHE, MOJCTABIATH (PU3NUECKHE BETMUYMHBI B (POPMYIIBI M TIPOBOJUTH PACUETHI,
HaXO/UTh CIPABOYHBIC JaHHBIE, HEOOXOIUMBIE IJs pELICHUs 3ajady, OLEHHBATh PEAJTUCTUYHOCTH IOJIyYEHHOH (U3NUECKOil
BEJINYUHBI

1.8

pacrio3sHaBaTb HpO6JICMI)I, KOTOPLIC MOKHO PCIIWTL IPHU ITOMOIIA (1)I/IBI/I'~I€CKI/IX METOJ0B, B OIIMCAaHHUH HCCJIICAOBAHWA BBIACIIATH
IIPOBEPACMOC ITPCAIIOIOKCHUC (FI/IHOTCSY), pas3iinyatb U UHTCPIPETUPOBATDH HOHy‘ICHHHﬁ pe3yiibTaT, HAXOAUTb OIIMOKHU B Xo0ae
OIIbITA, ACJIATh BBIBOJLI IO €I'0 pE3yjibTaTaM

1.9

MIPOBOJIMTH OIBITHI TIO0 HAOMIONCHUIO (DU3UYECKUX SBICHUA WM (U3NICCKUX CBOWCTB TeN: (HOPMYJIHPOBATH IPOBEPSICMBIC
MIPEINOJIOKEeHHsI, COOMPaTh YCTAHOBKY M3 MPEJIOKEHHOT0 000PYAOBaHNS, 3alIMChIBATh X0JI OMbITa U (HOPMYITHPOBATH BHIBOIBI

1.10

BBINOJIHATE MPSIMbIE U3MEPEHHUSI C UCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX MPHUOOPOB, 3aMUCHIBATh MOKa3aHHUs MPUOOPOB C
y4€TOM 3aJaHHON abCOIIOTHON NOTPEITHOCTH U3MEPEHHM

1.11

MIPOBOAUTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJIHOM (PU3MUECKON BEIMUYMHBI OT JPYrod C MCIOJb30BAHUEM MPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IUIAHWPOBAHUM Y4EOHOI'O UCCIIEIOBAHUS, COOMpATh YCTAHOBKY M BBINOJIHATh U3MEPEHUS, CIeays IPEIJI0KEHHOM Y
I1aHy, (PUKCUPOBATh PE3yNbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE NMPEIJIOKEHHBIX TAOIUI U IpadUKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIICIOBAHUS

1.12

IMpOBOANUTL KOCBCHHBLIC H3MCPCHUA CI)I/I3I/I‘ICCKI/IX BCJIIMYHNH, CIICOYys npe,unoxceHHoﬁ HHCTPYKIMU: TIPU BbIIIOJIHCHUU I/I3MepeHHI>’I
CO6I/IpaTI) OKCIICPUMCHTAJIbBHYIO YCTAHOBKY U BBIYUCJIATH 3HAYCHUC HCKOMOM BEITMYNHEI

1.13

coOJII0AaTh MpaBUJIa TEXHUKH 0€30MaCHOCTH NpHU paboTe ¢ 1abopaTOpHBIM 000PYAOBaHUEM

1.14

YKa3bIBaTh TMPUHIMIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB, XapaKTEPHU30BaTh MPHHITUIBI JACHCTBUS H3YYCHHBIX
npuOOPOB M TEXHUYECKUX YCTPOWCTB C IMOMOIIBI0O HUX OIUCAHUS, HCIONB3ys 3HAHHUS O CBOMCTBaX (DU3MYECKHUX SIBICHHHA WU
HE0O0XOoMMBbIe (PU3NUYECKHE 3aKOHBI 1 3AKOHOMEPHOCTH




MPUBOJIUTH MPUMEPHI (HAXOJUTh HH(OPMALIKIO O TPUMEPaX ) IPAKTUUECKOTO UCIOIb30BaHMs (PU3NUECKUX 3HAHUI B TOBCEIHEBHOI

1.15 KU3HH JUTsl 0O0ecTieueHrsi 0€30IacHOCTH MPH 0OpallleHnH ¢ TPUOOpaMU B TEXHHYECKHUMHU YCTPOUCTBAaMH, COXPAHEHHUSI 3/I0POBbS U
COOJIIOICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKPYXKAIOIIEeH cpene
OCYIIECTBISATH OTOOP HCTOYHUKOB MH(OpMaIuu B ceTd IHTEpHET B COOTBETCTBUU C 33JJaHHBIM ITOMCKOBBIM 3aIIpOCOM, HAa OCHOBE
1.16 UMEIOIIUXCS 3HAHUN U MyTEM CPaBHEHUS PA3JIMYHBIX UCTOYHUKOB BBIACIATH MHPOPMAIUIO, KOTOpas SBISETCS MPOTHBOPEYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM
UCIOJIb30BaTh NPU BBHINOJHEHUH YUEOHBIX 33JaHHil HAYYHONOMYJSPHYIO JIMTEPATypy (U3NYECKOTO COAEp)KaHUs, CIIPaBOYHBIC
1.17 MaTepuaibl, pecypcbl cetu MHTepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeodpazoBaHusi MHGOOpPMALIUK U3 OTHOU
3HAKOBOU CUCTEMBI B IPYTYIO
co3llaBaTh COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIC W YCTHBIE COOOIIEHUSI HAa OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMaNUU (PU3NIECKOTO
1.18 CoJIep>KaHusl, B TOM YHCIIe yOJIMYHO AeNaTh KPaTKHE COOOIEHUs O pe3y/IbTaTax MPOEKTOB WM YYEOHBIX UCCIIEIOBAHU, IPU 3TOM
IpaMOTHO UCIIOJIB30BaTh M3YYCHHBIN NOHATHIHBIN anmnapaT Kypca GU3UKH, COMPOBOXKAATH BBICTYIUICHHE TPE3eHTANEeH
MIPH BBIOJHEHUN YYEOHBIX MPOEKTOB U MCCIEIOBAHUIN paclpeesaTh 00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C ITOCTABJICHHBIMH
1.19 3aJladyaMM, CIEAWTH 3a BBIMIOJHEHUEM IUIaHA JEWCTBUM, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JAEATEIHHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YIUTHIBAst MHEHHE OKPYKAIOIINX
8 KVIACC
Kon . .
DOBEDSEMOL0 IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 0011ero
posep oOpa3zoBanus
pe3yJibTara
1.1 WCMOJIb30BATh MOHSITHS
1.2 pa3nuyaTh SBICHHS 110 ONTMCAHHIO HX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3HUYECKOE SIBIICHHE
13 pacrio3HaBaTh NPOSBICHUE N3YUEHHBIX (PU3NUECKUX SBICHUI B OKPYKAIOIIEM MUPE, B TOM YHCIIe PU3NIECKUE SBICHHS B TIPUPO/JIE,
IIPU ATOM NEPEBOANTH NPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3HUECKUX SIBICHUHN
OIMCHIBATh M3y4YEHHbIE CBOMCTBA TeNl M (PU3MUECKUE SIBICHHS, UCHOIb3Yys (PU3NYECKHE BEIMYHMHBI, IPH OMHCAHUM NPABHIBHO
14 TPAaKTOBaTh (PU3MUYECKHUI CMBICI UCTIONB3yEeMBIX BEJIMUNH, 0003HAUYECHUS U EAUHUIIB (PH3UUECKUX BEIWYHH, HAXOIUTH (HOPMYIIHI,
' CBSI3bIBAOIIME JAHHYIO (PM3UYECKYIO BETMUMHY C IPYTMMHU BETUYUHAMH, CTPOUTH I'paMKU U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYHNH
15 XapaKTepu30BaTh CBOMCTBA TN, (PU3MUECKUE SBICHUS U MPOIECCHI, UCIIONb3Ys N3YUYEeHHBIE 3aKOHBI, TPH STOM JIaBaTh CIOBECHYIO
' (opMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BhIpAKEHHE
OOBSICHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYAIMI PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
1.6 BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHWE M3 | — 2 JIOTMYECKHX [IaroB ¢ moMmomipio 1 — 2 M3y4eHHBIX

CBOMCTBa (I)I/IBI/I‘-ICCKI/IX ﬂBJ'ICHPIfI, (pI/I3I/I‘-ICCKI/IX 3dKOHa NJIM 3aKOHOMCPHOCTHU




1.7

pemats pacy€THbIe 3aa4u B 2 — 3 IEeWCTBUS, UCIIOJIb3Ys 3aKOHBI M (DOPMYJIbI, CBA3BIBAIONINE (PU3NUYECKIE BETMYMHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3a]aui 3alKChIBaTh KPAaTKOE YCIOBHUE, BBISIBIATH HEIOCTATOK JAHHBIX JUIsl pEIICHUS 3a/1a4k, BHIOMpPATh 3aKOHBI U
(hopMyIbl, HEOOXOAUMEIE JUIS €€ PEICHHS], TPOBOJUTH PACUYEThl M CPABHUBATH MOJNYyUEHHOE 3HaUYCHUE (QU3MUYECKON BEIIMYUHBI C
W3BECTHBIMU JAHHBIMU

1.8

paciio3HaBaTb HpO6HCMBI, KOTOPBIC MOHO PCIIXUTHL IIPpU ITOMOIIU (bI/I3I/IquKI/IX MCTOOOB, HUCIIOJIB3Yys OIIMCAHHUE MCCIICAOBAHUA,
BBIACJIATH IMTPOBEPACMOC MPCANIOJIOKCHUC, OICHUBATH NPABUJIBHOCTD MOPAJAKA IPOBCACHUA NCCIICAOBAHUS, NCIATh BHIBOIbI

1.9

MIPOBOJMTH OMBITHI O HAOMIOACHUIO (PU3UYECKUX SBICHUA WM (U3NIECKUX CBOWCTB TeN: (HOPMYIHPOBATH MPOBEPsiEMbIC
MIPEINOJIOKEHUsI, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOr0 000pYAOBaHUS, ONIMCHIBATH X0/ ONbITA U JOPMYIUPOBATH BHIBOIBI

1.10

BBITNIOJHATh NPSIMbIE M3MEPEHUS C HCIOJB30BAHMEM AHAJIOTOBBIX NMPUOOPOB U JATUYUKOB (PU3MUECKHX BEIUYMH, CPABHHUBATDH
pe3yabTaThl U3MEPEHUH ¢ YUETOM 3aJaHHON a0COIFOTHON NOTPEHIHOCTH

1.11

MIPOBOJIUTH HCCIICOBAHUE 3aBUCUMOCTH OJHOM (D)M3MYECKON BEMUYMHBI OT JAPYrOM C HCIOJB30BAHUEM IMPSIMBIX H3MEPEHHI:
IUTAHUPOBATh HCCIIEOBAaHUE, COOMpPATh YCTAaHOBKY W BBINOJHATH HU3MEPEHHUs, CIenysl MpeIoKeHHOMY IUIaHy, (PUKCHPOBATh
pe3yabTATHI MOJYYSCHHOH 3aBHCHUMOCTH B BHJIE TAOJIHUI M TPpa)MKOB, JIEJIaTh BEIBOJIBI IO PE3YJIbTaTaM HCCIIEOBAHUS

1.12

IMPOBOAWUTL KOCBCHHBLIC N3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYUH: IIJIAHUPOBATH U3MCPCHUA, CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CJICAY npezmo;erHoﬁ WHCTPYKIUH, U BEIYUCIIATh 3HAUCHUC BCJIMYHNHBI

1.13

cOOIIOAATh MpaBUJIa TEXHUKHN 0€30MaCHOCTHU MpHU paboTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM

1.14

XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON Ha UX OMHUCAHUS, UCIIONIb3Ys
3HAHUS O CBOMCTBAX (PM3UYCCKHX SBICHUI M HEOOX0IUMBIC (DU3MYCCKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTLIC TEXHUYCCKHUC yCTpOﬁCTBa " USMCPUTCIIBHBIC HpI/I60pI>I o CXeMaM U CXEMATUYHBIM PUCYHKaM, COCTaBJIATH
CXEMBI SJICKTPUYECKHX LIENeH ¢ Moce10BaTeIbHbIM U MapajuIeIbHBIM COCTMHEHUEM JIEMEHTOB, pa3nyas yCJIOBHbIE 0003HAUCHHUS
2JIEMEHTOB JIEKTPUUYECKHUX LIECTIEH

1.16

MIPUBOJIUTH MPUMEPHI (HAXOJUTh HH(OPMALIMIO O TPUMEPaX ) MPAKTUYECKOTO UCII0JIb30BAHUS (PU3UYECKUX 3HAHUN B IIOBCEHEBH O
KHU3HU 17151 o0ecrieyeHHs 0€30IacHOCTH MPHU OOpallleHUuH ¢ IpUOOpaMu U TEXHUYECKMMHU YCTPOUCTBAMM, COXPAHEHUS 3/I0POBbs U
coOJII0ICHHSI HOPM 9KOJIOTMYECKOT0 MOBEJCHHUS B OKpY Katolllel cpefie

1.17

OCYHIECTBJIATh TOUCK WMH(pOpManuu (HPU3NIECKOTO conepkaHusi B ceTu MHTEepHET, Ha OCHOBE WMEIOIIMXCS 3HAHUW U MYTEM
CpaBHEHMsI JONOJHUTENbHBIX MCTOYHHMKOB BBIICNATh HMH(OpPMAIMIO, KOTOpas SBISAETCS MPOTHUBOPEYMBON MIM MOXKET OBbITH
HEJIOCTOBEPHOM

1.18

HCIOJIb30BaTh MPU BBHIMOJIHEHUN YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJIIPHYIO JIMTEPATYpy (PU3MUECKOro COJep)KaHus, CIpaBOUYHbIE
MaTepHalbl, pecypchl ceT MHTepHeT; BlaaeTh NpuéMaMyu KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(OPMAIMK U3 OJHOM
3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

co371aBaTh COOCTBEHHBIE NMUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIeHUs, 0000mas mHGOpPMAIUI0 U3 HECKOJIBKUX HCTOYHHKOB
(U3MYECKOTO COJIepKaHUs, B TOM YKCIIe MyOJIUYHO MPECTABIATh Pe3yabTaThl IPOSKTHOM UITH HCCIIEI0BATENbCKON eI TEbHOCTH,
TIPY ATOM IPAMOTHO MCIIOJIb30BATh M3YUCHHBIN MOHATUWHBIN anmapar Kypca (DU3uKH, COMPOBOXKIATh BBICTYIIJICHNE MTPE3CHTAIIUCH




IpU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (U3NYECKUX IMPOILIECCOB pacHpenessTh OOS3aHHOCTH B TIpyIIe B
COOTBETCTBUM C MOCTaBJIEHHBIMU 3aJa4aMU, CIIETUTh 32 BBIIOJIHEHHWEM IUIaHA JEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBaTHO

1.20 N -
OIICHUBATh COOCTBEHHBIN BKJIA]l B ACSITEILHOCTD TPYIIIEI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, TIPOSBIISIS TOTOBHOCTD
paspeniaTh KOHMIUKTHI
9 KJIACC
Kon . .
IIpoBepsiemble NpeaMeTHBIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOH 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOT'0 00111ero
NpoBepPsieMoro
o0pa3oBaHus
pe3yJabTara
1.1 KCIOJIb30BATh U3YYEHHBIE MTOHATHUS
1.2 pa3auyaTh SBJICHUS MO ONMMCAHUIO HX XapAaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB, IEMOHCTPHUPYIOIIHNX JaHHOE (PH3UUecKoe sBIICHUE
13 pacro3HaBaTh MPOSBIICHUE U3YICHHBIX (DU3MUECKHUX SBICHUN B OKPYKAIOIIEM MHUPE, B TOM YHCIIe (U3NICCKUE SBJIICHUS B IIPUPOJIC,
P 9TOM NEPEBOJIUTH MPAKTHUECKYIO 3a7]a4y B Y4EOHYIO, BBIJICISTH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3NUECKHX SBICHHIA
ONKCHIBATh M3YUYEHHBIE CBOMCTBA TeNl W (U3MUECKUE SBICHUS, MCIONb3yd (PU3NYECKHe BENIWYMHBI, IPU OMHCAHUU MPABUIBHO
14 TPAKTOBATh (PU3UYCCKHI CMBICI MCIIOIB3YEMbIX BEIIMYMH, 0003HAYCHUS U SAWHHIIBI (PU3NICCKUX BEIMYNH, HAXOIUTH (POPMYJIBI,
' CBSI3BIBAIOIIME TAaHHYIO (PU3HUECKYIO BEIMYUHY C IPYTUMU BETMYMHAMH, CTPOUTH I'paMKH N3yUYEHHBIX 3aBUCUMOCTEN (PU3NUIEeCKUX
BEIAYNAH
15 XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS U TIPOLIECCHI, UCTIOIb3YSl M3YUYCHHBIC 3aKOHBI, ITPH ATOM JaBaTh CIOBECHYIO
' (hOpMyIIMPOBKY 3aKOHA U 3alKCHIBATh €70 MATEMAaTHYECKOE BhIPAKCHHE
OO0BSCHATH (PU3MUECKHE MPOIIECCH] U CBOWCTBA TEJ, B TOM YUCIIE M B KOHTEKCTE CUTYaIUil TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
1.6 BBISIBJISTH MPUIHMHHO-CIICJICTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHHWE W3 2 — 3 JIOTMYECKHX IIIaroB ¢ TOMOMIbIO 2 — 3 M3yYEHHBIX
CBOICTBa (pU3MUECKUX SBICHUI, PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH
pemars pacy€THbIE 3a/a4yl (OMHUpAIOIIecs] Ha CUCTeMYy W3 2 — 3 ypaBHEHHMIi), UCIIONB3Yysl 3aKOHBI U ()OPMYIBI, CBSI3BIBAOIINE
17 (u3MYecCKrMe BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJayll 3alHChIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTAIONINE WIIU
' M30BITOYHBIE JIaHHBIC, BBIOUPATHh 3aKOHBI W (QOPMYJIbI, HEOOXOAMMBIE [JIsl PEIIeHUs, MPOBOJIUTH PACUYEThl U OILIEHHWBATH
PEATMCTUYHOCTh MOTYYSHHOTO 3HAUYEHUS! PU3NYECKOM BETUYHHBI
pacro3HaBaTth TpPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (U3UYECKUX METOJOB, HCIIONB3yS OMHCAHUE HCCIEIOBAHMS,
1.8 BBIJICTISITE TIPOBEPSIEMOE TIPEIONIOKEHUE, OIEHUBATh TMPABUIBHOCTh TOPSAKA TPOBEIACHHUS WCCICIOBAHUS, JeaTh BBIBOJBI,
WHTEPIPETUPOBATH PE3YIHTATHI HAOIIOICHHI U OTIBITOB
19 MIPOBOMTH OTIBITHI IO HAOTIOACHHUIO (DU3MUECKUX SIBICHUHN WU (PU3NYECKUX CBOWCTB TEI: CAMOCTOSTEIHHO COOMPATh YCTAHOBKY U3
' M30BITOYHOTO HA0Opa 000PYIOBAHMS, OMTUCHIBATH XOJ1 OTBITA U €r0 PE3YNbTaThl, (HOPMYITHUPOBATH BHIBOIBI
110 MPOBOJIUTH MPU HEOOXOJUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OMpENeNsis cpeHee 3HaueHne u3MepsieMoil BenuduHbl ((pokycHoe

paccTosiHue coOMparolei JIMH3bI), 000CHOBHIBATh BEIOOP criocoba n3MepeHus (M3MepUTeIbLHOro npudopa)




1.11

MPOBOAUTh HCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH C HCIOJIb30BAHUEM MPSIMBIX HM3MEPEHUN: IUIaHUPOBATH
UCCIIeIOBaHKE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, PUKCHUPOBATH PE3YIbTAaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETMUYUH
B BHJIE TaOIHIM rpaduKOB, NENIaTh BBIBOJIBI 110 PE3YJIHTATAM UCCIICTOBAHMS

1.12

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIMYMH: TNIAHUPOBATH U3MEPEHUs, COOMPATh SKCIIEPHUMEHTAIBHYIO YCTAHOBKY H
BBITIOJHATh U3MEPEHHUs], CIENys NPEUIOKCHHON WHCTPYKLUH, BBIYUCIIATH 3HAYEHUE BEJIMYMHBI U AHAIM3UPOBATH IIOJyYEHHBIE
pe3yibTaThl ¢ Y4ETOM 3aJaHHON ITOTPENTHOCTH U3MEPEHUI

1.13

co0JII01aTh MpaBHJIa TEXHUKH OE30MACHOCTH MPU pabOTeE ¢ 1ab0paTopHbIM 000pyI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIC NMPHU3HAKK M3YYCHHBIX (U3NYCCKUX MOJIENICH: MaTepualibHas TOYKa, aOCOMIOTHO TBEPIOE TENIO, TOYCUHBIH
HMCTOYHHUK CBETA, JIy4, TOHKAsl JIMH34, IJIAaHETapHasi MOJEJb aTOMa, HYKJIOHHAsI MOJIEJIb ATOMHOTO s/1pa

1.15

XapaKTepU30BaTh MPUHIUIBI ICHCTBHS U3YUYEHHBIX TPUOOPOB M TEXHUYECKHX YCTPOWCTB C OTMOPOI Ha MX OMUCAHUS, HCIIOIb3YS
3HAHUS O CBOMCTBAX (PM3NYECKUX SBICHUIN M HEOOXO0MMBIC (PH3NYIECKIE 3aKOHOMEPHOCTH

1.16

UCTOJNB30BAaTh CXEMBl M CXEMaTHYHBbIE PHUCYHKM M3YYCHHBIX TEXHMYECKHX YCTPOWCTB, HM3MEPHUTEIBHBIX NPUOOPOB H
TEXHOJIOTUYECKUX MPOLECCOB MPHU PELICHUH Y4eOHO-IPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI JJIs OCTPOCHUS U300paKeHUH B
IUIOCKOM 3€pKaJie ¥ COOMparolIei TNH3e

1.17

MPUBOANTH IPUMEPHI (HAXOAUTH HHMOPMAIIHIO O IPUMEPAX ) MPAKTHIECKOTO UCTIOIh30BaHUS (PU3MUECKIX 3HAHUN B TOBCETHEBHOM
KHU3HU 17151 o0ecrieyeHHs 0€30IacHOCTH MPU OOpallleHUuH ¢ IpuOopaMy U TEXHUYECKMMHU YCTPOUCTBAMM, COXPAHEHUS 3/10POBbs U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 TIOBEICHHUS B OKPYXKAIOIIEH cpene

1.18

OCYIIECTBIISITh MOMCK MHPOpPMAUUU (PU3MYECKOTO COAEpKaHHs B ceTH VHTEpHET, caMOCTOSTENHHO (OPMYIUPYS MOMCKOBBIHA
3alpoc, HAxXOAMThb NYTH OIpPEJeNIeHUs] JIOCTOBEPHOCTH IOJIyY€HHOM HMH(POpPMALMM HAa OCHOBE MMEIOIIUXCA 3HaHUN u
JIOTIOJIHUTEIbHBIX HCTOYHUKOB

1.19

WCIOJIb30BaTh MPU BBHIMOJIHEHUN YYEOHBIX 33JJaHUN HAy4YHO-TIONMYJIAPHYIO JUTEPaTypy (PU3MUECKOro COJAEp’KaHusi, CIIpaBOYHBIE
MaTepHalbl, pecypcsl ceT MHTepHeT; BiafeTh NpuéMaMHu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALMU U3 OJTHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE NMMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE MH(QOPMAIMHU U3 HECKOJIBKUX HCTOUYHUKOB (PU3HUECKOTO
cojiepKaHusl, MyOJIMYHO MPEACTaBIATh PE3yJbTaThbl MPOEKTHOW WIIM HCCIEA0BATEIbCKOW AEATENbHOCTH, MPU 3TOM T'PaMOTHO
MCIOJIb30BaTh W3YYEHHbIN MOHATUWHBIN amnmapaT U3ydyaeMoro pasjena (GU3HKU U CONPOBOXKIATh BBICTYIIEHHUE NPE3EHTALUEN ¢
y4€TOM 0COOCHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

MPU BBIMIOJIHEHUU YYEOHBIX TMPOEKTOB M HCCIEIOBAaHUIN (U3NYECKUX MPOILIECCOB pacCHpelesTh OO0S3aHHOCTH B TPYIIE B
COOTBETCTBUHU C IOCTABJIICHHBIMU 3aJ1adyaMH, CJIICAUTHh 3a BBIMOJHEHHWEM IUIaHa JEUCTBUH M KOPPEKTUPOBATH €ro, aJeKBATHO
OILICHUBATh COOCTBEHHBIN BKJIA/l B JCSITEILHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, MPOSBIISIS TOTOBHOCTD
paspeniaTh KOHM)IUKTHI

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA




7 KJIACC

Kon Kon
pasxena IeMeHTa IIpoBepsiemble 3JIeMeHTHI COEeP/KAHUSA
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIET'O MHUPA
11 ®dusuka — Hayka o npupone. SBieHus npuponsl. dusznueckue SBICHUA: MEXaHWYECKHE, TEIUIOBBIE, 3JIEKTPUUYECKUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBbIE
12 Ouznyeckue BeNMUYUHBL V3Mepenune ¢usmueckux BenuuuH. Dusmueckue npubopsl. [lorpemHocTh  HU3MEpeHUi.
MesxayHapoiHasi CUCTEMA €AMHUIL
13 EcrecTBeHHOHaY4HBIH METOJI TO3HAHUSA: HAOJIOICHNE, IOCTAHOBKA HAyYHOI'O BOIPOCA, BBIIBUKEHHUE IMIIOTE3, SKCIIEPUMEHT
1 10 MIPOBEPKE TUTIOTE3, 00BICHEHHE HAOII01aeMOT0 SIBJICHUS
1.4 Onwucanne GpU3NUECKUX SBICHUHN C MOMOIIBIO MOJIENIEH
[TpakTrueckue pabOThI:
W3mepeHue pacCTOSIHUM.
1.5 N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenue pa3MepoB MaJIbIX TeJ.
M3mepenue TeMieparypsl IpH MOMOIIH KUJKOCTHOI'O TEPMOMETPA U IaTYMKA TEMIIEPATyphbl
ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHWUN BEIIECTBA
2.1 CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOLIUE IUCKPETHOE CTPOEHHUE BEIIECTBA
2.2 JIBmxenue yactuil BeniectBa. CBs3b CKOPOCTH ABMXKEHHUS YacTHUIl ¢ TemnepaTypoil. BpoyHoBckoe nBuxkenue, nuddysus
2.3 B3aumojielicTBuE YacTHI] BEIIECTBA: NPUTSKEHUE M OTTAJIKMBaHHE
5 24 Ar*pveraTHme COCTOSIHMS BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) Tel. B3auMocBsa3b MExXIy
CBOMCTBAMHM BEILLIECTB B PAa3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOJIBI
[TpakTnyeckue paboOTHI:
26 Onenka auamMerpa aroma METOAO0M PsIIOB (C UCIOJIb30BaHUEM (hoTorpaduii).
OnbITh! 10 HAOJIIOIEHUIO TEIJIOBOTO PACIIMPEHHsS ra30B.
OnbITHI 10 OOHAPY)KEHUIO IEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHHS
JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI
3.1 MexaHnnueckoe nBrkeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUYKEHUE
3 3.2 Cxopoctb. CpeiHsisi CKOPOCTh IPU HEPABHOMEPHOM ABMKEHHUU. PacuéT myTu U BpeMEeHHU JBUKEHHUSI
33 SBnenue nunepuuu. 3aKoH HHepLUU. B3anumoaeiicTBie Ten Kak MpuYrMHa U3MEHEHUS! CKOPOCTH JIBHKEHHS Tesl. Macca kak mepa

HHCPTHOCTHU TECJIA




3.4

ITnotHOCTB BemecTBa. CBsA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA

3.5 Cuiia Kak XapakTepHCTHKA B3aUMOJICUCTBUS TEIl

3.6 Cwiia ynpyroctu u 3akoH ['yka. i3mepenue cuiibl ¢ TOMOUIBI0 TMHAMOMETpa

3.7 SIBnenue Tarorenus u cuia Tsoxectu. Cuiia TSHKECTH Ha Ipyrux ianerax. Bec rena. HeBecomocTs

3.8 Cwiia Tpenusi. TpeHue CKOJIbKE€HUs U TpeHue Nokosi. TpeHue B pupoJie U TEXHUKE

3.9 CJ10’)keHME CUJI, HAITPaBJICHHBIX 110 OJHOM MpsiMOil. PaBHOIEMCTBYIOIIAS CUJT
[TpakTrueckue paboThI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO IBYKEHHUS (IIIApUKa B )KHUIKOCTH, MOJICITH JIEKTPHUYECKOT0 aBTOMOOHIIS M TaK Jaee).

310 Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHHUS OpycKa WM IIapuKa MO HAKJIOHHOM miockoctu. OmnpeneneHue MIOTHOCTU
TBEPAOTO Tena. OMBITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTh pacTsDKeHHS (J1eopManuu) MPpYyKUHBI OT MPUIOKCHHON CHJIBL
OnbIThl, JEMOHCTPUPYIOUIUME 3aBHCUMOCTb CHJIbI TPEHHUS CKOJIbKEHUs OT Beca Tejla U XapaKTepa CONPHKACAIOIIUXCS
MTOBEPXHOCTEU

311 ®duznyecKue IBICHUS B IPUPO/IE: IPUMEPHI IBIXKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B )KUBOU M HEKUBOU MPUPOJIE, IEHCTBUE CHITBI
TPEHUSI B IPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: JMHaAMOMETP, MOJIINITHUKH

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1 Jasnenue TBEpaoro Tena. CrnocoObl yMEHbIIEHUS U YBEJIHMUEHUs! 1aBICHUS

4.2 JlaBnenue rasa. 3aBUCUMOCTb JIaBJI€HUs r'a3a 0T 00bEMa, TEMIIEpaTyphl

4.3 Ilepenaua naBneHust TBEPABIMH TEJIAMU, XKUAKOCTSIMU U razamu. 3akoH Ilackais. IlHeBMaTHUeCKHE MAITMHbI

44 3aBUCUMOCTh JIaBJIECHUS )KUJIKOCTU OT TiyOouHbl. ['mapocraruueckuil mapanokc. CooOuiaronuecs cocynsl. ['napapianueckue
MeXaHU3MBI

45 AtMmocdepa 3emin u atMocepHoe napneHue. [IpudanHbl cynecTBoBaHus BO3AYIIHON 0000uky 3emiu. OnsIT Toppuuenu.
3aBUCUMOCTh aTMOC(EPHOT0 aBJIEHHs OT BBICOTHI HAJl YPOBHEM MOps

4.6 N3mepenue armochepHoro napieHus. [Ipubopsl U1t ”3MepeHus aTMOC(EepHOro AaBICHHUS

4.7 JlelicTBUE JKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJo. BelTankuBaromas (apxumesioBa) cuiia. 3akoH Apxumeaa

4.8 ITnaBanue ten. Boznyxomnasanue
[TpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH Beca Tela B BojAe OT 00bEMa MOTrpyXKEHHOH B JKUAKOCTh 4YacTd Tena. OnpexneneHue

49 BBITAIKUBAIOIEH CUJIBI, JEHCTBYIOIIEH Ha Teno, MOrpyKEHHOE B KUAKOCTh. [IpoBepka HE3aBUCHUMOCTH BBITAJIKHBAIOIIECH
CHWJIBI, ICMCTBYIOIIEH Ha TEJIO B )KUJKOCTH, OT Macchl Tena. ONbIThI, AEMOHCTPUPYIOLIUE 3aBUCMOCTh BBITAIKUBAIOLIEH CUIIBI,
JeMCTBYIOIIEH Ha TENO B KUIKOCTH, OT O00bEMa MOTPYKEHHOM B >KUIKOCTh YaCTH Tela U OT IJIOTHOCTH JKUAKOCTH.
KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHHE JIOAKH U OIIpeJiesieHUe €€ rpy30noabEMHOCTH

4.10 duznyeckue sIBICHUS B IPUPOJIE: BIUSHUE aTMOC(HEPHOTo JaBJI€HUs Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO




411 TexHU4YEeCKHEe YCTPONCTBA: COOOIIAIOIIMECS COCY/bI, YCTPOMCTBO BOJOINPOBOAA, THUIAPABIMYECKHUN TIPECC, MaHOMETP,
0apoMeTp, BBICOTOMED, TOPLUIHEBOM HACOC, APEOMETP
PABOTA, MOIIHOCTb, SHEPT U
5.1 Mexannueckas pabota
5.2 MexaHnyeckast MOITHOCTh
5.3 [TpocThie MeXaHU3MBI: phIyar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBeCHs pbIyara
5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K 0JIoKy
9.5 «3o1motoe npaBmiio» Mexanuku. KoaddunmeHT monesHoro neicTBusi MexaHn3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE
5.6 [TorenuuanpHas SHEPTUH TEJa, MOJHATOrO HaJl 3eMIIEN
5 5.7 Kunernueckas sHeprus
5.8 [Tonnas Mmexanuveckasi SHEprusi. 3aKOH U3MEHEHUS U COXPAHEHUsI MEXaHUYECKON dHEPTUn
[IpakTryeckue paboOTHI:
59 ###Par##O0npeneneHue paboThl CHIIBI TPEHHUS MPU PABHOMEPHOM JBHKEHHHM Tella MO TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanue ycnoBuil paBHoBecusi pbiuara. M3mepenue KIIJ[ HakimoHHOM miockocTH. M3ydeHue 3akOoHa COXpaHECHUS
MEXaHUYECKON IHEPrun
5.10 ®du3nyuecKue SBIEHUS B IPUPOJIE: PhIUAry B TEJI€ YEIOBEKa
5.11 TexHUYeCKne YCTPONCTBA: pbluar, MOABM)KHBIN M HEMOIBWKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTb, TPOCThIE MEXaHU3MBI B OBITY
8 KUIACC
Kon
pasnena Kona anemenTa IIpoBepsiemble 371eMeHTHI COAEPKAHUS
TEITJIOBBIE ABJIEHN A
6.1 OCHOBHBIE TOJOKEHHUSI MOJEKYISIPHO-KMHETUYECKON TEOpUU CTpOEHHus BelecTBa. Macca W pa3mepsl
MOJIeKYJ1. OTIBITHI, TOATBEPKIAIONINE OCHOBHBIE MOJO0KEHUSI MOJIEKYJISIPHOKHHETHYECKON TEOPUH
6.2 Mopenu TBEPIOTO, JKUJIKOTO M Ta3000pa3HOT0 COCTOSIHUN BemecTBa. Kpuctanmudyeckue u aMopHbIe Tea
6 6.3 OObsicHEeHHE CBOWCTB ra30B, KUIKOCTEH M TBEP/BIX TEJI HA OCHOBE IMOJOKEHUNU MOJIEKYIIPHOKHHETHYECKON
TEOPUH
6.4 CmauvBaHUE M KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe paciiMpeHue u cxaTmue
6.6 Temneparypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTHI]
6.7 Buytpennss sneprusi. CnocoObl N3MEHEHUs] BHYTPEHHEH dSHEPruu: Terionepeaada u CoBepIieHrne padboThl




6.8

BI/II[BI TCIUIONEPCaAAYN: TCIJIOMPOBOJHOCTE, KOHBCKI M, U3JTYUCHUC

6.9

KommyecTBO TEIIOTHI. Y,I[eJ'IBHaH TEMIOEMKOCTh BEIIECTBA

6.10

TemnooOMeH U TEMI0BOE PAaBHOBECCHUC. VpaBHeHHe TEIJI0BOro OajzaHca

6.11

IInaBneHue n OTBCPACBAHUEC KPUCTAJUIMYCCKUX BCIICCTB. YI[CJ'IBHEU{ TCII0TA I1JIaBJICHUA

6.12

[TapooOpa3zoBanue u kougeHcauus. HMcnapenue. Kumnenue. VYnenpHas Temaora mapooOpa30OBaHUS.
3aBHCHMOCTB TEMIIEPATYPBI KUTIEHHUSI OT aTMOC(HEPHOTO TaBJICHUS

6.13

BitaxxHOCTB BO311yXa

6.14

3Hepr1/1;1 TOIIJIMBA. Yneana;{ TCIUIOTA CrOpaHusd

6.15

[Mpuntunsr padotsl TernoBeix asurateneii KIIJ[ reroBoro apuratens. TeruioBele OBUTATENN W 3alUTa
OKPY>KaOILEH Cpeibl

6.16

3aKoH COXpaHCHUA U IIPCBpAICHUS SHCPIrKU B TCIUIOBLIX ITPOLECCAX

6.17

[IpakTryeckue paboTHI:

###Par###OnbIThl 10 0OHAPYKEHUIO JEUCTBUSI CUIT MOJIEKYJISIPHOTO MIPUTSKEHUS.

###Par###OnbIThI 110 BBIPALIMBAHNIO KPUCTAJIOB TIOBAPEHHOM COJIM WM caxapa.

###Par###OnbIThl 10 HAOJIOAEHUIO TEIJIOBOTO PACHIMPEHUS I'a30B, KUAKOCTEH U TBEPIBIX TEII.
###Par#H#Onpenenenue naBaeHus Bo3ayxa B OallJIOHE MITPHUIIA.

#HHHPar##H#OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT ero 00bEMa W HarpeBaHUS WU
OXJIAXKICHUSL.

###Par##1poBepka TUIIOTE3bl JIMHEWHOW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTyphbl.

#H##Par###HabOmoneHne U3MEHEHUs BHYTPEHHEH HSHEPruM Tejla B pe3ysbTaTe TEIIonepeaadyd U padboThl
BHEIIHUX CHUIIL.

#H##Par###lccnenoBanue sSIBICHUS TETNIOOOMEHA MPU CMENTMBAHUU XOJIOAHOW U TOpsSueit BOBI.
#HPar###OnpenienieHne KOJIMYECTBA TEIJIOTHI, IOJyY€HHOTO BOJAOH NpU TEIIOOOMEHE C HarpeThiM
METAIINYECKUM LIUITUHAPOM.

##HPar###Onpenenenue yeabHON TEIUIOEMKOCTH BEIECTBA.

#H##Par###lccnenoBanue mpoliecca UCIapeHus.

##HPar###Onpenenenne OTHOCUTEIBHON BIaXXHOCTH BO3YXa.

###Par##Onpenenenue yaeabHOM TEMIOTHI MJIABICHUS JIbJA.

6.18

dusndeckue SIBICHUS B mpupoac: MOBEPXHOCTHOC HATAKCHUE U KAITUJIJIAPHBIC ABJICHHA B IPUPOAC, KPUCTAJIIIbL
B IpHUPOAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCp3aHHUC BO,Z[OéMOB, MOPCKHC 6pI/I3BI; 06pa303aHHe POCEI, TYMaHa, UHEA,
CHEra.

6.19

TexHu4eckue yCTpOWCTBA: KalmWJUIAPBI, ITPUMEPHI MCIOJIb30BAHUS KPHUCTAIIOB, KUIAKOCTHBIM TEPMOMETP,
JaTYUK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIUIEHUS JIOMOB, THTPOMETPHI, IICUXPOMETp, NapoBas TypOuHa,
JIBUTATEJIb BHYTPEHHETO CTOPAHMSI.




OJIEKTPUYECKHE 1 MAT'HUTHBIE SBJIEHWA

7.1 DnexTpusaiys Tel. J[Ba poja dJIeKTpUUECKUX 3apsioB

79 BsaumoneiictBue 3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTD CHITBI B3aUMOJACWUCTBHSI 3apSHKEHHBIX TET OT
BEJIMYMHBI 3apSJI0B U PACCTOSIHUS MEX]TY TEIAMU)

73 Onektpuueckoe mosie. Hanpssk€HHOCTh 3iekTpudeckoro mnosis. [IpuHmun cyneprno3uiuu 3JIeKTPUYECKUX
1oJiel (Ha KaueCTBEHHOM YPOBHE)

74 Hocurenu snexkTpuyeckux 3apsi0oB. IJIeMEHTapHbIN dJieKTpuyeckuit 3apsia. Ctpoenue atoma. [IpoBoHUKY U
JUDJICKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa

7.6 DNEeKTPUYECKHUM TOK. Y CJIOBUS CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKA. MICTOUHUKHM MOCTOSIHHOTO TOKA

77 JlefcTBUSI AIEKTPUUYECKOTO TOKA (TEMJIOBOE, XUMUYECKOE, MarHUTHOE). DJNEKTPUUYECKUN TOK B KUAKOCTAX U
razax

7.8 OnekTpuueckas nenb. Cuia Toka. DJIeKTpUIecKoe HanpsHKeHUe

7.9 ConpoTHuBiIeHNE MPOBOAHUKA. Y IEIBHOE COMTPOTUBIICHHE BELIECTBA

7.10 3akon Oma 11 ydyacTka nenu

7.11 ITocnegoBarenpbHOE U MapalieIbHOE COSTMHEHUE MPOBOIHUKOB

7.12 PaGota u MoiHOCTh AnekTpudeckoro Toka. 3akoH Jlxoyns — Jlenna

7.13 DNeKTpUUecKre e U MOTPeONTeNH dIIeKTPUIecKoi sHeprun B ObITy. KopoTkoe 3aMbIkaHne

7.14 IToctosiHHbIe MarHUTHI. B3anMoielicTBHE MOCTOSSHHBIX MarHUTOB

7.15 MarnuTtHoe noje. MarautHoe nosie 3eMJIM M €ro 3HaueHue JJi )KU3HU Ha 3emMiie

7.16 OmneIT Opcrena. MarHuTHOE MOJIe 3JIEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMarHiToB B TEXHUKE

717 JeiicTBue MArHMTHOTO MOJI4 Ha MPOBOJHHK C TOKOM. DNeKTpOoABUTATENb IOCTOSTHHOTO TOKa. Mcnonb3oBaHue
AJICKTPOJIBUTaTENIeH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE

7.18 OneiTel Papanes. SBneHue 3neKTpoMarHuTHON HHAYKIMH. [IpaBuno Jlenna

719 Onektporereparop. CrocoObl MOTyUYeHUS ANEKTPUIECKON SHEPTUH. DIEKTPOCTAHIIUU HA BO30OHOBIISIEMBIX
HMCTOYHUKAX dHEPTUU
[TpakTudeckue pabOTHI:
OMBITHI 110 HAOJIFOACHHIO JICKTPHU3AIUN TET HHAYKIIMEH U MPU COMPUKOCHOBEHHH.

720 UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIS Ha TPOBOJIHUKHU U TUAJIEKTPUKH.

COopxka u mpoBepKa pabOThI AIEKTPUIECKON e MTOCTOSTHHOTO TOKA.
W3mepeHnue u peryiupoBaHue CUIIbI TOKA.
W3Mepenne u peryampoBaHue HAPSIAKEHUS.




HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, HWAYIIETO YEpe3 PE3UCTOpP, OT COMPOTHBIIECHUS PE3UCTOpA U
HaIpsDKEHUS Ha PE3UCTOPE.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTH J3JEKTPUYECKOIO0 COMPOTUBIICHUS MPOBOJHUKA OT €ro JJIMHBI,
IJIOIAIM TTOTIEPEYHOTO CEYCHUS U MaTepHala.

[IpoBepka npaBuiia CI0KEHUS HANIPSKEHUH MIPY MOCIIEI0BATEIbHOM COSTMHEHUU JIBYX pe3ucTopoB. [IpoBepka
MIpaBmJIA JIJIsl CHJIBI TOKA MPH MapaJlIe)IbHOM COSIMHEHUHU pe3ucTopoB. OnpeneneHue paboThl 2IEKTPUIECKOTO
TOKa, UAYIIEro yepe3 pe3uctop. OnpeneneHrne MOIMHOCTH 3JIEKTPUUECKOTO TOKA, BBIJICTAEMOM Ha PE3UCTOPE.
UccnepoBanue 3aBUCUMOCTU CUJIBI TOKA, UIYILIETO YEpe3 JIAMIIOUYKY, OT HalpspKeHUs Ha Hed. OnpeneneHue
KIIJ wnarpeBarens. HMccinegoBaHne MarHMTHOTO B3aUMOJEHUCTBHUS IMOCTOSHHBIX MAarHuToB. M3yudeHue
MarHMTHOTO TIOJIS TIOCTOSIHHBIX MAarHUTOB NMPU MX OOBEAMHEHWU W pasjeicHuH. VcciemoBaHue IEHCTBUS
JJEKTPUYECKOTO TOKAa Ha MAarHUTHYH cCTpenky. OmnbITel, JEMOHCTPUPYIOLIME 3aBHCHUMOCTb CHJIbI
B3aMMOJICHCTBHUS KATYIIKK C TOKOM U MarHuTa OT CHJIbl TOKA M HAIpaBJICHUS TOKAa B Karyiike. M3yuenue
NEHCTBUS MAarHUTHOTO TMIOJs Ha TMPOBOJHUK C TOKOM. KoHCTpyWpoBaHue u wu3ydeHHEe pabOTHI
anexkrpoasuraresns. Usmepenune KIIJ[ anekTpoasuratennbHOM yecTaHOBKH. OMBITHI MO UCCIICTOBAHUIO SIBJICHUS
3JIEKTPOMArHUTHOM MHIAYKIMU: UCCIEIOBAHNE U3MEHEHUM 3HAUCHMs M HAPABJICHUS] MHAYKIIMOHHOT'O TOKa

dusnyeckue sIBICHUS B IPHUPOLAC: IJICKTPUICCKHC ABJICHUA B aTMOC(bepe, QJICKTPHUUYCCTBO KUBBLIX OPIraHU3MOB,

721 MarHUTHOE 1oJie 3eMJIH, APei MOIF0COB, POIh MATHUTHOTO TOJIS JUISI )KU3HH HA 3eMIIe, TOJIIPHOE CUSIHUE
TexHMuecKue ycTporCTBa: AIMEKTPOCKOII, aMIIEPMETP, BOJIIbTMETP, PEOCTAT, CUETUMK IICKTPUIECKOIN SHEPTHH,
7.22 AJICKTPOOCBETUTEIIbHBIE TPHOOPBI, HArpeBaTelIbHBIC AJICKTPONPUOOpPHI  (MPUMEPHI), AICKTPUUYCCKUE
MPEOXPAHUTEIH, AIEKTPOMATrHUT, HIEKTPOIBUTATENh TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
9 KJIACC
Kon Kon
pasena S IeMOHTa [TpoBepsieMble 37IEMEHTHI COIEPKaAHMS
MEXAHUWYECKUE ABJIEHU A
8.1 Mexanunueckoe n1BukeHue. MarepuanpHas Touka. Cuctema oTcuéra
8.2 OTHOCHTEIBFHOCTh MEXAHNYECKOT'O JBIKEHUS
8.3 PaBHOMEpHOE NMPSIMOIMHEHHOE IBIKCHHE
8 84 ###Par##HepaBHoMepHOe npsiMoniHENHOe JBHXeHHe. CpeqHsis U MIHOBEHHas CKOPOCTh Tejla IPU HEepaBHOMEPHOM
JIBIDKEHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JIBUKEHUE
8.6 #HH#Par###CoboaHoe nanenue. OnbIThl [anumes
87 HH#HPar###PaBHOMepHOE IBIKEHHE 1O OKpY)XHOCTU. [lepron u yacrora oOparienus. JInHeliHast U yrioBas CKOPOCTH.
[leHTpOCTpEMUTENFHOE YCKOPEHUE




8.8

ITepBbiii 3akoH HproTOHA

8.9 Bropoii 3axkon HeroToHa

8.10 Tperwnii 3akon HeroToHa

8.11 #H#HPar###] [puHINIT CYyTIEPIIO3UITUN CHIT

8.12 Cwiia ynpyroctu. 3akoH ['yka

8.13 ###Par###Cuna TpeHus: Cuiia TPEHHS CKOJIBKCHHS, CHJIa TPSHHS TTOKOS, IPYTrye BUJIbI TPEHUS

8.14 ###Par###Cuna TSOKECTH U 3aKOH BCEMUPHOTO TATOTECHUSI. Y CKOPEHHE CBOOOTHOTO IaICHUS

8.15 JlBmxenue rianet Bokpyr Comnnia. [lepBas kocMudeckast ckopocTh. HeBeCOMOCTh M ieperpy3ku

8.16 PaBHOBecHe MaTepuanbHON TOUKH. AOCOIIOTHO TBEPIOE TEIIO

8.17 ###Par###PaBHoBecue TBEPAOro TeJa C 3aKPEIUIEHHON OChIO BpanieHuss. MomeHT cuitbl. LleHTp Tsbkectn

8.18 Hmnynec Tena. Mi3smenenune ummnynsca. UMnynbe cuiiel

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 #HHHPar###PeakTUBHOE IBUKEHUE

8.21 Mexanundeckas paboTa U MOIITHOCTb

8.22 Pabora cui TskecTu, ynpyroctu, TpeHus. CBsi3b SHEpruH U paboThl

8.23 [ToreHuuanpHas SHEPTUs TeNa, NOJHATOr0 HaJl TOBEPXHOCTHIO 3eMIln

8.24 IToTeHnManbpHas SHEPTUs CKATON NPY>KUHbI

8.25 H#HH#Par###Kunernueckas sHeprus. Teopema 0 KHHETHYECKOM SHEPrUU

8.26 HH#Par###3akoH coxpaHeHHs] MEXaHUYECKOH SHEpruH
[TpakTueckue paboThI:
Omnpenenenne cpenHell CKOPOCTH CKOJIBKEHHs OpyCKa MM JBM)KEHUS [IapuKa M0 HAKIOHHOH TutockocTu. OnpeneneHue
YCKOpEHUS Tella IPU PAaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBIKEHUH 0€3 HaYallbHOW CKOPOCTH.

8.97 [TpoBepka runmoTe3bl: € MPH PABHOYCKOPEHHOM JIB)KEHUU 0€3 Ha4allbHOM CKOPOCTH ITyTH OTHOCATCS KaK sl HEUETHBIX
YHCeN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHHS OT CHIIBI HOpMaIbHOTO JaBieHus. OnpeaeneHue KodphuimeHTa
TpeHusi cKonbxeHus. OmnpeneneHne KECTKOCTH TPYXHUHBL OnpeseneHre paOOTHl CHIBI TPEHUS MPH PaBHOMEPHOM
IBUKEHUH Tella 10 TOPU30HTANBHOW MoBepxHOCTU. OmpeneneHue pabOThl CHIIBI YIIPYTrOCTH MPHU TMOABEME Tpy3a C
WCTIOJIF30BaHUEM HEMOIBI)KHOTO U TIOJIBHIKHOTO OJIOKOB

8.8 dusnyeckue SIBICHUS B TIPUPOJIC: TPUINBBI U OTJIMBHI, JIBIKeHUE TiaHeT COTHEYHON CHCTEMBI, PEaKTHBHOE JIBIDKCHUE
JKUBBIX OPTaHU3MOB

8.29 TexHUYECKHE YCTPONCTBA: CIUIOMETP, JATYMKHU MOJOKEHUS, PACCTOSHUS U YCKOPEHHSI, PAKETHI




MEXAHWYECKHUE KOJIEGAHMA 1 BOJIHBI

9.1 KonebarenbHoe npmwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHHil: Mepro/l, 4acTOTa, aMILIUTY 1a
9.2 Matematuyeckuil 1 NpyKUHHBIN MasTHUKH. [IpeBpalienre sHepruu npu KoyedaTeIbHOM JIBUKEHUU
9.3 3aryxaromue Kojaebanus. BeiHykaeHHble konebanus. Pezonanc
9.4 Mexannueckue BoiHbl. CBONCTBA MeXaHUYECKUX BOJIH. [IpofoabpHbIe U monepeyHbie BOIHBL. JIJIMHA BOJIHBI U CKOPOCThH €€
pacrpocTpaHeHusl. MexaHn4eCKue BOJIHBI B TBEPIOM TeJIE, CECMUYECKUE BOJHBI
9.5 3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpa)keHUE 3ByKa
9.6 Wubpa3Byk u yabTpa3ByK
o [TpakTHdeckue paboThI:
Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTHYeCKOro MasTHUKA.
OrnpezenieHre 4acTOThl U IEpHoJia KoJeOaHuil Mpy>KMHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCUMOCTH TepuoAa KoJeOaHWW MOJBEUICHHOIO K HUTU Tpy3a OT ANUHBI HUTU. VccnenoBanue
3aBUCUMOCTH Tepuoa KoJeOaHWil MPYKWHHOTO MasiTHUKa OT Macchl rpy3a. lIpoBepka HE3aBHCHMOCTH Mepuoaa
Kosie0aHui rpy3a, MOJBEHIEHHOTO K HUTH, OT MAacChl Ipy3a M *KECTKOCTU MPYXHUHBI. VI3MepeHne yckopeHus cBOOOIHOTO
najeHus
9.8 ®dusnyecKue SBJIECHUS B IPUPOJIC: BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJICTPSCEHHE, CEHCMUUECKHIE BOJIHBI, I[yHAMH, 9XO
9.9 TexHUYeCKue yCTPONCTBA: IXO0JIOT, UCIIOJIb30BAHNE YIbTPAa3BYKa B ObITY U TEXHUKE
OJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
10.1 DJIEKTPOMArHUTHOE TOJI€. DIEKTPOMArHUTHBIE BOHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIkasia 3JIeKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA
10 10.4 [TpakTrueckue pabOThI:
V3ydeHne CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa
105 q)I/BI/I‘ICCKE/Ie SBJIIGHUST B TIpUpoje: OHOJOTHYecKOoe AeWCTBHE BUIMMOIO, YIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO
W3JIYy9CHU I
10.6 TexHu4ecKrne yCTporCcTBa: NCIIOIH30BAHNUE AJICKTPOMATHUTHBIX BOJIH JUISI COTOBOM CBSI3H
CBETOBBIE SBJIEHUA
11.1 JlydeBast monens cBera. MIcTOUHHMKM cBeTa
1 11.2 [IpsamosnHETHOE pacTpOCTPAHEHUE CBETA
11.3 OTtpaxenue cBeta. [mockoe 3epkano. 3aK0H OTpaKEHUs CBETa
11.4 [Ipenomnenue cBera. 3aKoH pesoMiIeHUs cBeTa. [loiHOe BHyTpeHHEE OTpakeHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E




11.6 Onrtuueckas cuctema GoToarnmapara, MUKpPOCKOIIA U TEJIECKOMa

11.7 I'na3 kak ontuyeckas cucreMa. bM3opyKkocTh U JalbHO30PKOCTh

11.8 Pasnosxenue 6enoro ceera B cnektp. OnbiTel HptoToHa. CriojkeHue cekTpaibHbIX IBETOB. Jlucnepcus ceTa
[TpakTiueckue paboThI:
##H#Par###ccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETOBOTO JIyda OT yrjia MaJeHHus.
#HH#Par###13ydueHne xapakTepuCTUK U300paKeHUs IIPEMETa B INIOCKOM 3epKajie.
#HHHPar#HHccnenoBaHue 3aBUCHMOCTH YIJIA NIPEIOMJIEHHMS CBETOBOIO JIyda OT yIja IaJ€HHWs Ha TPAHMLE «BO3AYX —

11.9 CTEKJIO».
#HH#Par###1 lonyuenne n300paxeHUil ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
###Par###Onpenenenre GOKyCHOTO pacCTOSHUS U ONTHYECKOM CHIIBI COOMpPAIOIIEH JTMH3HI.
HAH#Par####OnbITh IO Pa3I0XKEHUIO OEJIOr0 CBETA B CIEKTP.
H#H#Par####0OnpITel 0 BOCOPUSTHIO 1IBETA MIPEIMETOB MPHU MX HAOIIOICHUH Yepe3 I[BETOBbIE (GUIBTPHI

11.10 Ouznyeckue sBNeHUs B npupoe: 3atMenus: Connia u JIyHbl, IBeTa TeJ, ONTUYECKUE sBIIEHUS B aTMocdepe (1BeT HeOa,
pedpaxuus, pagyra, MUpax)

11.11 TexHUYECKHE YCTPOUCTBA: OYKH, IEPUCKOII, (hOoToANmapaT, ONTHICCKHE CBETOBO/IbI

KBAHTOBBGIE SIBJIEHUA

12.1 OmnbiTel Pesepdopaa u muianerapuas monens atoma. Monens atoma bopa

12.2 Hcnyckanue u norsionieHue ceera atoMoM. KBaHThI. JInHeWyaTeie CIeKTpsI

12.3 PanuoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHus!

12.4 CtpoeHue aToMHOTO siipa. HykioHHas Moiens aTOMHOTO siipa. M3oTonsl

12.5 PaagnoaktuBHbIE peBpaienus. [lepuos noypacmaia aTOMHBIX s1I€p

12.6 SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOT'0 YHCEN

12.7 OHeprus cBS3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12 12.8 Peaxiuu cuntesa u nenenus siaep. Mcrounmku sueprun CoiHIA U 3BE3NT

12.9 S nepnas >HepreTuka. JIeicTBHE palOAKTUBHBIX H3JIy4€HUHN Ha )KUBbIE OPTaHU3MBbI
[TpakTrueckue paboThI:

1210 HabmioneHne crijionHbIX U TUHEWYaThIX CIIEKTPOB U3ITyUYECHHUS.
HccnenoBaHue TPEeKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusim).
M3mepenue painoakTUBHOro hoHa

1211 dusnueckue sBICHUS B nmpupoze: €CTECTBEHHBIH paI[I/IoaKTI/IBE—IHﬁ ($oH, KOCMUYECKUE JTyYH, PAJUOAKTUBHOE M3TyueHHUE
PUPOJIHBIX MUHEPAJIOB, NEICTBIE PaAMOAKTUBHBIX M3JIyYeHUN HA OPTaHU3M YeJlOBeKa

12.12 TexHu4ecKkne yCTpouCTBa: CIIEKTPOCKOI, MHANBUIYAIBHBIN JO3UMETD, Kamepa BunbscoHa




IPOBEPSIEMBIE HA OI'3 110 ®U3UKE TPEEOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHUA

Kona
NPoBePSIEeMOro
TpeboOBaHMs

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM Pe3yJibTATaM 0a30BOr0 YPOBHS OCBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero oopazoBanusi Ha ocHoBe ®PI'OC

[Tonumanue ponau GU3UKU B HAYYHOH KapTHHE MHpPa; COPMHUPOBAHHOCTH OA30BBIX MPEACTABICHUNA O 3aKOHOMEPHOU
CBSI3U U [103HABAa€MOCTH SIBJICHUH IPUPOJIBI, O POJIU 3KCIIEPUMEHTA B (pU3HKe, 0 cucTeMooOpasyrolei posin GU3UKU B
Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHH, 00 IBOMIONUHN (PU3NYECKUX 3HAHUN U MX POJHU B IEIOCTHOM
€CTECTBEHHOHAYYHOH KapTHMHE MHUpa, O BKJIA/J€ POCCUHCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, PA3BUTHE TEXHUKU M TEXHOJIOTHIA

3HaHMsS O BUJAX MarepuM (BELIECTBO U IOJIE), O JBMKEHMM KaK CIOCOOE CyIeCTBOBAHUS MaTepHH, 00 aTOMHO-
MOJIEKYJISIPHOM TEOPUM CTPOEHUS BEILECTBA, O (PU3NUYECKON CYLIHOCTH SABJICHUM NIPUPOb! (MEXaHUYECKUX, TEIIOBbIX,
AJIEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHUE pa3/inyaTh SIBJICHUS 110 ONMCAHUIO UX XapaKTEPHbIX CBOICTB U HA OCHOBE
OIBITOB, JAEMOHCTPUPYIOLIMX JaHHOE (U3NYECKOe SIBJICHHME; YMEHHE paclo3HaBaTh NPOSIBIEHUE H3yYEHHBIX
(U3NYECKUX SIBICHUH B OKPY’KAIOIIEM MHPE, BBIICTISISI HX CYIIECTBEHHBIE CBOMCTBA (IPH3HAKH )

Brnanenue ocHOBaMH MOHSATHIHOTO amnmapaTa ¥ CUMBOJIMYECKOTO S3bIKa (PU3MKHM M MCMIOIB30BAHNUE UX JUIS PELICHUS
y4eOHBIX 3ajlay; yMEHHE XapaKTepu3oBaTb CBOMCTBa Tel, (U3MUECKUE SIBIEHUS M MPOLECChl, HUCIONb3Ys
(yH1TaMeHTaJIbHbIE U SMIUPUUYECKHE 3aKOHBI

VMeHue onuckBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/ISI/I‘I€CKI/I€ SABJICHUS, UCITIOJIb3Ys (1)I/ISI/I‘I€CKI/I€ BCJIMYHHBI

Brnagenue ocHoBaMM METOJI0B HAYYHOI'O IMO3HAHUA € YUETOM COOIOCHUS IPpaBU O€30MacHOro Tpy/a: HaboeHue
(bU3NYECKUX SIBIICHHIM:

YMEHHE CaMOCTOATEIbHO COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY W3 JaHHOro HaOopa 000pydOBaHUS 10
MHCTPYKIIMHU, OUCHIBATh X0/ OIbITA U 3aIIUCBIBATh €T0 PE3YNbTaThl, POPMYJINPOBATH BHIBOBI;

MIPOBEJICHUE TPSIMBIX M KOCBEHHBIX HW3MEPEHMM (U3NYECKUX BEJIMYMH: YMEHUE IUIaHUpPOBaThb HW3MEPEHMS,
CaMOCTOSITENILHO COOMpaTh HKCIEPUMEHTAIBbHYIO YCTAaHOBKY IO MHCTPYKIMH, BBIYMCIATH 3HAYCHHE BEJIMYMHBI U
aHAJIM3UPOBATH MOJTYYEHHBIE PE3YNbTAThI C YUETOM 3a/1aHHOM MOTPEITHOCTH PE3YyIbTaTOB U3MEPEHUIA;

MIPOBE/ICHUE HECIOXKHBIX AKCIEPHUMEHTAIBHBIX MCCIIEOBAHUHN; CaMOCTOSTEIBHO COOMpaTh IKCHEPUMEHTAIbHYIO
YCTaHOBKY U TPOBOJUTH HUCCIIEJOBAHME IO HMHCTPYKIMH, MPEJICTaBIATh MOTYYEHHBIE 3aBUCUMOCTU (DHU3HUECKUX
BEJIMYMH B BUJIE TAOJIUI] U TPAQUKOB, YIUTHIBATh MOTPEUTHOCTH, AEJATh BBIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaAHMS




[Tonnmanue xapakTepHbIX CBOMCTB (hU3HUECKUX MOAeNel (MaTepuaabHas TOuKa, aDCONIOTHO TBEPOE TEN0, MOJIEIH
CTPOCHHUSI Ta30B, KUAKOCTEH M TBEPIBIX TeJ, IUIAHETapHAsl MOJENb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO s/ipa) U
YMEHHE NPUMEHSTh UX AJIs1 00BbSICHEHHS] PU3NYECKUX MPOIECCOB

VMmeHue oOBSICHATH (bPISI/ILIeCKI/Ie IIpouecChbl U CBOMCTBaA TCJI, B TOM 4YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IMPaKTHUKO-
OPHUCHTHPOBAHHOI'O XapaKTCpad, B YaCTHOCTH, BBIABJIATL NPHUYNHHO-CJICICTBCHHBIC CBA3HW U CTPOHUTH OOBSICHEHHE C
OHOpOﬁ Ha N3Yy4YCHHBIC CBOMCTBA (1)I/I3I/I‘ICCKI/IX HBHCHHﬁ, (bHSI/I‘IeCKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU U MOJCIN

YMmenue pemiath pacuéTHble 3a1auu (Ha 0a3e 2 — 3 ypaBHEHUI), UCIOJIb3Ys 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOLINE
(¢u3nUecKue BEIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBHE 3a/IayM, BBISBISTH HEIOCTAIOIIME IAHHBIC,
BBIOMpATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE Ui €€ pelleHus, UCMOIb30BaTh CIPABOYHBIC JaHHBIEC, IPOBOIUTH
pacuéTel U OICHUBATh PEATHCTUYHOCTH IOJIYYEHHOTO 3HAYCHHS (PU3UYECKON BEIMYMHBI, YMEHHUE OIPEACsaTh
pa3MepHOCTh (U3MUYECKON BEIMYMHBI, OJYYCHHON PU PEIICHUU 3a1a4u

YMeHue XapaKTCpU30BaATb IPUHIMUIIBI HCﬁCTBHH TCXHHUYCCKHX YCTpOﬁCTB, B TOM YMCJIE OBITOBBIX HpI/I60p0B, u
MPOMBIINIJICHHBIX TCEXHOJOTMYCCKUX IIPOLECCOB IO HUX OIMMCAHWUIO, HMCIIOJIb3ysa 3HAHUA O CBOMCTBaX (1)I/I3I/I‘~IGCKI/IX
SIBJICHUH U HCO6XOI[I/IMBIC (I)I/I3I/IIIGCKI/IC 3aKOHOMCPHOCTH

10

YMeHue UCI0/Ib30BaTh 3HaHUS O (PU3MUECKUX SIBICHUSX B IOBCEIHEBHOM JKU3HU JUIs 0OecrieueHHs 6e3011acHOCTH U
o0pamieHnu ¢ OBITOBBIMH MPUOOPAMH U TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbSl U COONIIOJICHUS HOPM
HKOJIOTUYECKOT0 [TOBEJICHHSI B OKpYXKaroIlel cpe/ie; TOHUMaHUue He00X0AUMMOCTH TPUMEHEHHSI JOCTHKEHUH (DU3UKU U
TEXHOJIOTUH I PAaMOHAJIBHOIO IIPUPOION0JIB30BAHUS

11

OnbIT TOMCKA, MPeoOpa3oBaHUsI U TpeNCTaBieHUs HHGOpMaK (HU3UIECKOTO COACPKAHUS C HCIOIh30BAHUEM
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH; YMEHHE OIICHUBATh JOCTOBEPHOCTH MOIYYEHHON HHPOpMAIUN Ha
OCHOBE MMEIOIIUXCS 3HAHWU U JOTMOJTHUTEIbHBIX UCTOYHUKOB, YMEHHE HCIIOJIb30BaTh MPHU BBIMOJHEHUU yUEOHBIX
3aJlaHuil HAYyYHO-TIOMYJSPHYIO JTUTEpaTypy (U3MUECKOTO COJEp)KaHHWs, CIPABOYHBIE MaTepUalbl, PECYPCHl CETH
Nutepuer; BnageHne 0a30BbIMH HaBBIKAMU NIPeoOpa3oBaHusi UHPOPMAILIUK U3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYTYIO;
YMEHHE CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE HH(POpPMAIMH U3 HECKOJIBKUX
HMCTOYHHKOB

HEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA OI'D 11O ®U3UKE

Kon

IIpoBepsieMblil JJIEMEHT COJIePKAHUS

MEXAHUWYECKUE ABJIEHUA




1.1

Mexanunyeckoe aBrkeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTD ABUKECHUS

PaBHOMepHOE 1 HepaBHOMepHOE JBMKeHue. CpeaHss ckopocTh. Dopmyiia i BEIYUCICHUSI CpeaHeii ckopocTH: V = S/t

1.2
PaBHOMepHOC HpﬂMOJ’IHHCﬁHOC ABUXXCHUC. 3aBHUCHUMOCTH KOOpJuHaThl TEJIa OT BPEMCHHM B ClIyda€ paBHOMCPHOI'O
MPAMOJIMHENHOTO JIBUKEHUSA:
1.3 xX(1)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHU JIJISl POSKIIMA CKOPOCTH, MPOSKIIMK TIEPEMEICHHUSI, ITyTH, KOOPJUHATHI TP PAaBHOMEPHOM
MPSAMOJIMHENHOM JIBHKCHUU
3aBUCHMOCTh KOOPJIMHATHI T€JIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBHXKECHMUS:
£
-Sx':r} =1'.|;|: *f_ax * £y
&
CDOpMy.TIBI JJIsL TIPOCKIUU IIEPEMCIICHU S, ITPOCKIUN CKOPOCTH U MPOCKINU YCKOPECHUA IIPU PABHOYCKOPCHHOM HpﬂMOHHHCﬁHOM
JIBUXKCHUU:
p— r_
14 Sx(O) =ty T+, -—.
U.T('r) =Upy T, 1L,
a (1) =canst,
vy, — Uy, =2a,s,
Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHU I MPOCKIHUU YCKOPCHUS, ITPOCKINU CKOPOCTH, IIPOCKIUU IEPEMCIICHUS, KOOPAUHATHI ITPpHU
PaBHOYCKOPEHHOM MPSAMOJUHENHOM JBHKCHUU
CBobOogHoe nagenue. OopMysbl, ONUCHIBAIOIINE CBOOOAHOE MaJieHUE Teja M0 BepTUKANU (JBMIKEHHME Tejla BHU3 WM BBEpX
1.5 OTHOCHUTEJIBHO TOBEPXHOCTH 3eMiH). ['padmku 3aBUCHUMOCTH OT BPEMEHH Ui NMPOEKLUUH YCKOPEHHMS, NMPOEKLUUN CKOPOCTU U
KOOPJMHATHI TPH CBOOOTHOM IMaJICHUH TeJa TI0 BEPTUKAIHN
CKopoCTh PaBHOMEPHOTO JBMKEHHUS TeJa IO OKpYkHOCTH. HanpaBnenue ckopocTH.
dopmyna 17151 BBIYUCICHUS CKOPOCTH Yepe3 pajinyc OKPY>KHOCTH U MEPUOJT OOpaIleHus:
1.6 _2InR
T

IlenTpocTpemuTenbHoe yckopenne. HampapieHnre neHTpoCTpeMUTETLHOTO yeKopeHus. Dopmyria /u1si BBIUUCIECHUS YCKOPEHUS:




®opmyna, cBsI3bIBaIOIIasl EPUOJT U YACTOTY OOpaleHHUS:

velL
T

Macca. [1notnocts BemecTa. @opmyiia Ul BBIYMCIECHHS INIOTHOCTH:
1.7 o= m
vV

1.8 Cuna — BekTopHas Gusnueckas BenuurnHa. CII0KeHHE CUIT

1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroTona:
1.10 F=m-a

COHaHpaBHCHHOCTB BCKTOpA YCKOPCHUS TCJIa U BCKTOPA CUJIBI, ﬂeﬁCTBYIOHleﬁ Ha TCJIO0

Bzaumoneiicteue ten. Tpetuii 3akoH HetoToHa:

111 F. —_F
21 = 2
Tpenue nokost U TpeHUe CKoIbKeHUs1. PopMmyrna A1 BEIYUCICHUS MOJTYJISl CUIIbI TPEHUS! CKOJIbKEHHS:
1.12
' F_=u-N
=t
Hedopmarus tena. Ynpyrue u Heynpyrue nepopmanuu. 3akoH ynpyroi nedopmaruu (3akoH ['yka):
1.13
F=k-Al
BcemupHoe TsaroTeHne. 3aKk0H BCEMHPHOTO TATOTSHUS:
my -1,
F=G.—L1_2
1.14 R
Cuna TsprecTu. Y CKOpeHue CBOOOTHOTO TaICHHS.
dopmyna 1715l BBIYUCICHUS CHITBI TSHKECTH BOJIM3H MoBepxHocTH 3emin: F = mg.
JIBmxenue mmanetr Bokpyr Connna. [lepBast kocMudeckast CKopocTb. HeBeCcOMOCTh U meperpy3ku
Nmnynbce Tena — BekTopHast pr3nyeckasi BeIMInHA.
1.15

=mi




Nmnynec cucremsl Tes. U3Menenne ummysbca. IMIysibC CUITbI

1.16

3akoH COXpaHCHUA UMITYyJIbCa IJIsd 3aMKHYTOﬁ CUCTCMBI TCJI:
D=1+, U, =const

PeakxtuBHOEC JABHWXKCHUEC

1.17

Mexannueckasi padora. @opmyra 1715 BBIYUCIEHUS PaOOThl CHIIBL:

A=Fscosc

Mexanngeckast MOIIHOCTB:

1.18

Kunernueckas n MMOoTCHIMAaJIbHAasA SHCPIrus. q)OpMy.Ha JJIA BBIYHUCIICHU A KHHETHYECKOM OHCPIHUHU:

.
mu-
E =—

2
Teopema o0 knHeTHUeCKOU dHeprun. Popmyra s BBIYUCICHUS TOTCHIMAIBHOW SHEPTUH TEJIa, IIOJHATOTO
HaJ 3eMIEH:

E,= mgh

1.19

MexaHuyeckast JHEpIrus:
E=E;.+E P
3aKOH COXpaHEHMsI MEXaHUYeCKOM 3Heprun. Popmyra s 3aKOHA COXPaHEHUsI MEXaHUYECKOM SHEPTruu B OTCYTCTBUE CHUII

TpeHus: E = const.
[TpeBpamieHrie MEXaHU4IECKOM SHEPTHH TP HATUYHAN CHIIBI TPEHHUSL.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Ppruar. Moment cuier; M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
[ToasmxubIN 1 HeOABWKHBIN O6510KU. KITJ] mpocThix MexaHH3MOB,
T] — ‘%ME;—EH&H
“1331'13&11333&3




JlaBiieHne TBEPAOTO TENA.
dopmyra 1715 BBIYUCIICHUS JaBJiIeHUs TBEPAOIO Tela:

p= F
S
121 JaBnenue raza. ATMocdepHoe JaBieHHUE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyra 1715 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:
P=Pg+Du,
1.22 3akoH [lackans. ['unpaBandeckuii mpecc
3akoH Apxumena. @opmyna i ONpeeeHHs BHITAIKUBAIOIICH CHUITBI, IEHCTBYIOIIEH Ha TEJO, MOTPY>KEHHOE B KUAKOCTh WU
ras:
1.23 -
F Apm. T ng
Ycnosue maBanus tena. [lnaBanue cyioB 1 BO3AyXOIUIaBaHHe
Mexannueckue koinebanus. AMILTUTYIa, IEPUO U YacToTa kojebanuil. DopMyiia, CBSI3bIBAIOIIAs YACTOTY U IEPUO/ KOJIeOaHmi:
1.24 v = 1
T
1.25 MatemaTuueckuil U Npy>KUHHBIN MagTHUKH. [IpeBpaliieHre sHepruu npu KonedaTeIbHOM JIBUKEHUU
1.26 3aryxaromue konebanus. Beinyx1eHHbIe KoeOanus. Pe3oHanc
Mexannueckue BoJiHbI. [Ipo10oapHBIE U TTONIEpeUHble BOIHBL. J{JIMHA BOJIHBI M CKOPOCTh PacCpOCTPAHEHUS BOJIHBI:
1.27 h=v-T
1.28 3ByK. ['/poMKOCTh 1 BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI HA IpaHUIlE ABYX cpen. MH(pa3Byk u yIbTpa3ByK
IIpaxmuueckue pabomol
W3mepenue cpepHeil IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL, JKECTKOCTH MPYXKUHBI; KO3(PPHUIIMEHTa TPEHUS CKOJIbKECHHUS;
199 paboThI CUITBI TPEHUS, CHUJIBI YIPYTOCTH; CpeIHEN CKOPOCTH JIBUXKEHUS OpycKa 110 HaKJIOHHOM MJIOCKOCTH; YCKOpEHUs Opycka npu

JBUKEHUH TIO0 HAKJIOHHOM IJIOCKOCTH; YacTOTHl M TepuoAa KojeOaHWH MaTeMaTHYecKOro MasTHUKA;, YacTOTHl M TMEpHoja
KoJieOaHUH MPY>KUHHOTO MasiTHUKA; MOMEHTa CHJIbI, JCHCTBYIOIIEr0 Ha phluar; paboThl CHUJIBI YIIPYTOCTH MPHU MOIBEME TPy3a C
MTOMOIIBI0 HEMOJBMKHOTO 0JI0Ka; pabOTHI CHIIBI YIIPYTOCTH MPHU MOIBEME Ipy3a C TOMOIIBIO MOJBUKHOTO OJIOKA.




HccnenoBanue 3aBUCUMOCTH apXMMENOBOM CHIIBI OT 00bEMa MNOTpPYKEHHOM YacTH Tela U OT IUIOTHOCTU >KUIKOCTH,
HE3aBHUCHUMOCTH BBITAJIKUBAIOLIEH CUJIBI OT MACChl TEJA; CUJIbl TPEHUS CKOJIBKEHHS OT CHUJIbl HOPMAJIBLHOTO JABJIEHUS U OT poja
MOBEPXHOCTHU; CUJIbl YIPYTrOCTH, BOSHHUKAIOUICH B MpPYXKHHE, OT CTeNEeHH JedopMalluu MPYXKUHBI, YCKOpeHus Opycka OT yria
HAKJIOHA HaNpAaBISIONIEH; TMepuoja (4acTOThl) KOJICOAHWH HUTSHOTO MAasTHUKA OT JJIUHBI HHUTH, TEpUoAa KoieOaHui
MPYXKUHHOTO MasgTHUKA OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI; UCCIIEJOBAHNE HE3aBUCUMOCTH NEpUOa KOJIeOaHUI HUTSHOTO
MasgTHHKA OT Macchl rpy3a. [IpoBepka yciioBUsi paBHOBECHS pblyara

Quzuueckue a61enus 8 npupooe. TPUMEPDI IBHKEHUS C Pa3JIMYHBIMU CKOPOCTSIMU B )KMBOM U HEXKUBOU MPUPOJIE, NEHCTBUE CHITBI
TpEeHHs B MPHUPOAE U TEXHHUKE, NMPWIKUBBI U OTJIMBBI, ABIKEeHUE I1aHeT COMHEYHON CHUCTEMbl, PEAKTUBHOE JIBH)KEHUE KUBBIX

1.30 N
OpPTraHU3MOB, phIYard B TEJI€ YeNOBEKa, BIUSHHE aTMOC(EpPHOro JaBlICHHUS Ha JKUBOW OpraHu3M, IJIaBaHHUE PHIO, BOCIPUSTHE
3BYKOB )KHBOTHBIMH, 3€MJICTPSICCHUE, CEHCMHYECKHE BOJIHBI, IlyHAMH, 9XO
Texnuueckue ycmpoiicmea: CAJOMETP, JaTYUKH TTOJIOKEHHS, PACCTOSHHUSA M YCKOPEHUS, JUHAMOMETD, MMOIIINITHUKH, PaKeTHl,
131 pBIYar, MOABIKHBIA M HETIOABIKHBIA OJIOKH, HAKJIOHHAs IIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY, COOOIIAIONINECS COCY/IbI,
' YCTPOWCTBO BOJONPOBOAA, THIPABIMYECKUIN IPecc, MaHOMETp, OapOMETp, BHICOTOMED, MOPIIHEBOM HACOC, apEOMETp, IXOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHHUKE
2 TEITJIOBBIE SABJIEHU S
21 OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-KMHETHYECKOM TEOPUH CTPOCHHUS BemecTBa. Moenu TBEPIOTo, JKUAKOTO U Ta3000pa3HOTO
' coctosiHui BenecTBa. Kpucrammueckue u aMmopgHble Tena
2.2 JIBrxenue yactuil BemiectBa. CBsi3b CKOPOCTH JBHKSHUS YaCTHIL ¢ TeMneparypoil. bpoyHoBckoe nBmxenue, tuddysus
2.3 CMaurBaHue U KallWJUISIPHBIE SIBJICHUS
2.4 TemoBoe pacliupeHne U cKaTue
2.5 TemoBoe paBHOBECHE
2.6 BuyTtpennss sHeprus. Pabota u Teruionepeaaya Kak crnocoObl H3MEHEHUs! BHYTPEHHeH SHeprun
2.7 Bupl Tenonepeaayn: TeIONPOBOHOCTb, KOHBEKIHS, U3TyYEeHUE
HarpeBanue u oxnaxaenue tea. KonuuectBo TemnoTsl. Y aenbHas TeII0EMKOCTb:
2.8 O=cm(t,—t,)
3aKOH COXpaHEeHHUsI YPHEPTUH B TEIUIOBBIX MPOIeccax. Y paBHEHUE TEIUIOBOTO OalaHca:
2.9
O +0, +..=0
Vcnapenue u konaeHcanus. M3MeHeHHe BHYTpEHHEH SHEpruM B Mpollecce MCIapeHus W KoHjaeHcauuu. Kumenue >xuakocTu.
2.10 VY nenpHas Temiora mapoodpaszosanus: L = Q/m
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Brnaxnocts BO3myxa

IInaBneHue u KpucTaluin3auus. HN3menenue BHYTpCHHCfI OHCPIruv Ipu IJIABJIICHHU W KPUCTAJLIIM3AlUH. Y,Z[CJ'II)HaH TCILIIOTa
IIJIaBJICHUA:

2.12
e
m
213 BHyTpeHHsIst SHeprusl CropaHus TOIUIMBA. Y IelibHAasl TEIJIOTa Cropanus Tormmsa: g = Q/m
2.14 [Tpuniunsl paboTs! TermnoBbix apurareneid. KITJ1 teruioBoro apurarens
IIpaxmuueckue pabomul
W3mepeHue yaenbHOM TEIUNIOEMKOCTH METAJIMYECKOro IMJIMHAPA; KOJIMYECTBA TEIJIOThI, MOJTY4YEHHOrO BOJOM KOMHATHOM
215 TeMIepaTypbl (GUKCUPOBAHHON MacChl, B KOTOPYIO OMyIIeH HarpeThlii LUINHJD; KOIIMMECTBA TEIIOThI, OTAAHHOTO HAPETHIM
LHWIMHAPOM, IOCJIE€ OIIYCKAaHUs €ro B BOJLy KOMHATHOM TeMIepaTypbl; OTHOCUTENIBHOM BIQXKHOCTH BO3/YyXa; YAEIbHOHN TENJIOThI
IaBieHus Jbpaa. VccnenoBaHue M3MEHEHUsS TeMIIEpaTypbl BOABI IPHU Pa3IMYHBIX YCIOBHUSX; SIBJICHHS TEIIOOOMEHa INpU
CMELIMBAHUU XOJIOJHOM U ropsiuel BoJIbl; Mpolecca NCIapeHus
216 Qusuueckue sA61eHUs 8 npupode: TIOBEPXHOCTHOE HATSHKEHHE U KalMJUIAPHBIC SBICHHUS B NPUPOJE, KPUCTAIbI B MPUPOJE,
m3nydenne ColHIla, 3aMmep3anre BOJ0EMOB, MOPCKUE Opu3bl; 00pa30BaHME POCHI, TYMaHa, UHES, CHeTa
217 Texnuueckue ycmpoiicmea: Kanwuisipbl, IPUMEPBI UCIIOIb30BaHUS KPUCTAIIIIOB, )KUKOCTHBIN TEPMOMETP, TaTUUK TEMIIEPATYPHI,
TEPMOC, CCTeMa OTOIJICHUsI JOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOMHa, ABUraTellb BHYTPEHHEr0 CrOpaHus
3 SJIEKTPOMATHUTHBIE SABJIEHU A
3.1 OnexTpuszanys Tei. J[Ba BUa 3J€KTPUUECKUX 3apsiioB
3.2 B3aumonenicTeue 3apspkeHHBIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onexkrpudeckoe rmnosie. Hampspk€HHOCTh diekTpudeckoro mnosst. [IpuHOuN cynepno3uuuu >IeKTpUYecKHX mosed (Ha
KaueCTBEHHOM YPOBHE)
3.5 Hocurenu snextpuueckux 3apsaoB. JlelcTBrE JIEKTPUYECKOro MoJIs Ha 3JIEKTpUUecKue 3apsaapl. [IpOBOIHUKY M TUANEKTPUKH
36 [TocTostHHBIN 3nekTpuyecKnuil TOK. JlencTBu anexkTpudeckoro Toka. Cuna Toka. Hanpsokenue.
| =g/t,U=A/
37 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE IIEKTPUUECKOE CONPOTUBIICHHUE:!
R = pl/S
3.8 3akon Oma ju1s ydactka anekrpuueckoit nenn: | = U/R
3.9 [TocnemoBarenpHOE COCTMHEHHE IPOBOTHIKOB:




I, =1, U=U,+U,. R=R, +R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PAaBHOI'O COIIPOTHBIICHUA:

U =U;; IzIﬁL:R:&.
= = )

Fl

CmMeniaHHbIE COCIMHCHUA IIPOBOJAHNKOB

3.10 PaboTa u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:

3.11 0= ji.2 ‘R-t

3.12 OmneIT OpcTena. MarHuTHOE 1oJie NPSIMOro IPOBOJIHUKA ¢ TOKOM. JIMHMM MarHUTHON MHIYKIIUU

3.13 MarauTtHoe 1ose ocTossHHOro MaruuTa. B3aumoieficTBue NOCTOSIHHBIX MarHUTOB

3.14 JIe!iCTBHE MarHMTHOTO I10JIs1 HA IPOBOJHMK C TOKOM

3.15 OneiTel Papajnes. SBneHue 3neKkTpoMarHuTHON HHAyKIuK. [lpaBumo Jlenna
IIpaxmuueckue pabomul
W3mepeHue 371eKTpU4ecKOro CONPOTUBIICHUS PE3UCTOPA; MOIHOCTH 3JIEKTPUUECKOT0 TOKa; paboThl 3JEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI, JJAMIIOUKA), OT HANPSKEHHS] Ha KOHIIAX

3.16 IIPOBOJHMKA; 3aBUCUMOCTH CONPOTHUBIIEHUS OT JJIMHBI INPOBOJHHMKA, IUIOMAAW €ro IOMNEPEYHOr0 CEUYEHUs U YAEIBHOTO
COIIPOTHBIICHUS.
ITpoBepka mpaBuiia I JIEKTPUUECKOTO HAMpPsHKEHUS MPH MOCIEJ0BATEIbHOM COSAMHEHUH POBOIHUKOB; PaBUIIA JUIsl CHIIBI
AJIEKTPUYECKOT0 TOKA IPU MapajIeIbHOM COEAMHEHUH TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

317 Du3zuyeckue a61eHUs 8 npupode. SIEKTPUUECKUE SBICHUS B aTMOc(epe, JIEKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE T0JI€
3emi, Apeiid nonocoB, pojb MArHUTHOTO MOJIS JUISl dKU3HU Ha 3eMile, MOJIIPHOE CUSIHUE
Texnuueckue ycmpoiicmeéa: SIEKTPOCKOI, aMIEepMeTp, BOJBTMETP, peocTaT, CU€TUYMK DJICKTPUYECKOH 3SHepruu,

3.18 ANEKTPOOCBETUTENbHBIE NPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPHOOPH (MpUMEpPHI), DBIEKTPUUYECKHE TPEAOXPAHUTEINH,
AJIEKTPOMArHuT, 3JEKTPOJABUTATENb IOCTOSIHHOIO TOKA, FEHEPATOP MOCTOSIHHOTO TOKA

3.19 DnekTpoMarHuTHble BoJHbI. [1Ikana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBas monens cBera. IIpsMonnHeiHoe pacnpoCTpaHEHUE CBETa

3.21 3akoH oTpaxxeHus cera. [lnockoe 3epkaio

3.22 IIpenomiieHne cBeTa. 3aKOH MPENOMIIEHHSI CBETA

3.23 Jucnepcus ceera




3.24 JIunza. Xop nydeii B munze. DokycHoe paccrosHue TuH3bl. Onrryeckas cuia quu3ei: D = 1/F

3.25 I'1a3 xak onrtuueckas cucrema. OnTudeckue mpruoOpPsI
IIpaxmuueckue pabomol
#HHPar##H#l13Mepenre OoNTUYECKON CHIIBI cOOMparolieil JTUH3BL, (POKYCHOTO paccTOsiHUS cOOMparomieil JMH3bI (110 CBOMCTBY
paBEHCTBa pa3MepoB MpeaMeTa U U300paKeHUs, KOrJa MpeAMET PacloilokeH B ABOWHOM (oKyce), MoKa3aTess MpeIoMIIeHUsS

3.26 CTEKJIA.
#H##Par###lccnenoBanue CBOMCTBA M300pakKeHHS, MOJYYCHHOTO C IMOMOIIBIO COOMparoiel JUH3bI; W3MEHEHUsS (OKYCHOTO
PacCTOSIHUS BYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YTJIa PEJIOMIICHHUS! CBETOBOTO JIy4ya OT yIJla MaJieHHus Ha TPAHHIIEe «BO3IyX —
CTEKJIO»

397 Quszuueckue sasnenusi 6 npupode. 3arMmenuss Conuua u JIyHbI, 1BeTa Tei, ONTHYECKUE siBIIEHUS B atMmocdepe (1BeT Heba,
pedpakius, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmea: O9KU, IEPUCKOI, POoToAIIapaT, ONTHICCKHE CBETOBO/IBI

4 KBAHTOBBGIE ABJIEHU A

4.1 PanuoaktuBHOCTH. Anb(a-, 6eTa-, raMMma-usinydeHus. Peakiuu anbda-u 6era-pacnaga

4.2 OmnpiTel Pesepdopaa mo paccesnuto anba-uactui. [lmanerapaas Moaens atoma

4.3 CocraB atomMHoOro siipa. M3oTonsl

4.4 Ilepnon nonypacnaaa aTOMHBIX sAEp

4.5 SAnepHble peakiyu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOr0 M MaCCOBOTO YHCET

46 DQusuueckue s61eHUsL 6 n;zupode: €CTECTBEHHBIN pannoaKTvHBHLIﬁ (GOH, KOCMUYECKHE JIy4d, PAJNOAKTHBHOE H3ITyUCHHE
PUPOJHBIX MUHEPAJIOB, IEMCTBUE PaIMOAKTUBHBIX U3TYUYE€HUI Ha OPraHU3M YesloBeKa

4.7 Texuuueckue ycmpoticmea: CIIEKTPOCKOI, MHINBUAYAIbHBIN T103UMETp, kKamepa BusibcoHa, siiepHasi SJHepreTuka







		2025-10-06T11:29:05+0300
	Ефимов Дмитрий Георгиевич




