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MNOACHUTEJIbHASA 3AITUCKA

[Iporpamma 1o (u3MKE HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJIOKEHMA W TPeOOBAaHMU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTelbHON MPOTpaMMBbI, MPEACTABICHHBIX B
dI'OC 000, a Takxke ¢ yaéroM ¢enepanbHOU pabodel MporpaMMbl BO CITUTAHUS U
Konnenmuu npermoaBanus yaeOHOTo mpeameTa « Du3nukay .

[IporpaMmma 1o ¢u3NKe HA YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIO)KCHUI W TpeOOBaHWN K pe3ylibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00Opa3oBaTeNbHOW MPOTpPaMMBbI, MPEACTABICHHBIX B
dI'OC 000, a Takxe ¢ yueroM (eaepabHON pabodei MporpaMMbl BOCITUTAHUS U
KOHIIETIUH MTpernoaBanus yaeOHoro npenmera « Du3nukay.

Conepxanue mnporpaMMmbl Mo (QU3MKE HampaBieHO Ha (popMupoBaHue
€CTeCTBEHHOHAYYHON T'PaMOTHOCTH OOYYArOIIMXCSI W OpraHU3alfi0 W3Y4YCeHUs
bu3NKN Ha NEATEeIbHOCTHOW OCHOBe. B mporpamMme mo (u3NKE YIUTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpeaMera B peamusauuu tpedoBanuiit PI'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METAIIPEAMETHBIM pPe3yiibTaTaM 0OydeHHs, a TAKKe
MEXKMPEIMETHBIC CBSI3M €CTCCTBCHHOHAYUHBIX Y4EOHBIX MPEIMETOB HA YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMUA.

[Iporpamma o puszrke ycTaHABIMBAECT pacIlpenesicHne yueOHOTO MaTepuania
1o rojgam o0y4eHus (Mo Kjaccam), NpeajaracT NpUMEPHYIO OCIEI0BATEILHOCTD
U3Y4YEHHUs] TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJCPKAHHS U
y4eTe BO3PACTHBIX 0COOCHHOCTEN 00YUaIOIIUXCS.

[lporpamma mo ¢usuke paszpaboraHa ¢ UENbIO OKa3aHUS METOJIUYECKON
NOMOIIY YYUTEIIO B CO3/1aHUU paboUueld MPOTrpaMMBbl [0 y4€OHOMY IIPEIMETY.

®du3uka SIBISIETCS CUCTEMOOOPA3YIOLIMM ISl €CTECTBEHHOHAYUYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (DM3UUECKHE 3aKOHBI JIE)KAT B OCHOBE ITPOLIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMUEH U hU3UYeCcCKoi reorpadueit, BHOCUT
BKJIaJi B €CTECTBEHHOHAYYHYIO KapTUHY MUpa, MPEAOCTaBISIET Hauboee sICHbIE
00pa3lbl MPUMEHEHHS] HAYYHOTO METOJia MO3HAHUSA, TO €CTh CIOC00a MOJTyYEHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

OnHa U3 TIABHBIX 3a3j7a4 (PU3NYECKOTO 00pa30BaHUs B CTPYKTYpE OOIIETo
o0pa3oBaHusi COCTOUT B (DOPMUPOBAHMU E€CTECTBEHHOHAYYHOW T'PaMOTHOCTH H
MHTEpEeca K HayKe Y 00y4arolMXcs.

N3yuenne ¢u3nku Ha 0a30BOM YpOBHE IMPEAINOJIAraeT OBJaJCHUE
CICAYIOUMMHA KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIMIMMHU E€CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

e HAay4YHO OOBSCHATH SIBJICHUS,

e OILICHUBATh U MOHUMATh 0COOEHHOCTH HAyYHOT'O UCCJIEI0BAHUS;
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HHTCPIPECTUPOBATE JAHHBIC M1 UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbLCTBA AJIA
IMOJIy4YCHHUSA BBIBOJOBY.

Ilemn w3ydenwss (U3WKKM HAa YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUSA
OTIpeielieHbl B KOHIICTIIMMA TPEroiaBaHus ydeOHoro mnpeamera «Du3uka» B
oOpa3oBaTeNbHBIX OpraHm3anuax Poccuiickoir denepanum, peaTn3yrONMX
OCHOBHBIC 0011I€00pa30BaTENbHBIC POTPAMMBI.

Lemu u3ydenus GU3NKU:

MpUOOpeTeHNEe HWHTEpeca M CTPEMJICHHS OOYJarommMXxcs K HaydIHOMY
M3YyYEHUIO TMPUPOJIbI, PA3BUTHE WX HWHTEIUIEKTYAIbHBIX U TBOPUYECKUX
cocoOHOCTEN;

pa3BUTHE MPEACTABICHNUN O HAyYHOM METOJIE TIO3HAHUS ¥ (JOPMHUPOBAHHUE
MCCJIEI0BATEIhCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBJICHUSM;
dbopMuUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yjbTara H3Y4YCHHST
OCHOB CTPOEHUS MaTepuu B (yHIaMEHTATbHBIX 3aKOHOB (DU3HUKH;
dbopMupoBaHUE MPEACTABICHUA O PO (HU3UKU JJIST Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUI;

pa3BUTHE  TIPEACTABICHUNM O  BO3MOXHBIX cdepax  Oyayiei
npodeCCHOHATBHOMN IeATeIbHOCTH, CBI3aHHOU C (PU3UKOM, TOITOTOBKA K
JanbHeieMy 00y4eHHIO B ’TOM HaIlpaBJICHUU.

JlocTikeHrne STUX Lienedl mporpammsbl 1Mo (U3UKE HAa YPOBHE OCHOBHOTO
oO1ero o6pazoBanusi 00€CIEYNBACTCS PELIEHUEM CIEAYIOIIMX 3a/1a4:

NpUOOpETeHUE 3HAHUM O JUCKPETHOM CTPOEHMHM BEILECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, 3JEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
ABJICHUSX;

NpUOOPETEHNE YMEHUN OMUCHIBATh U OOBACHATH (PU3UUECKUE SBIICHUA C
UCII0JIb30BaHUEM ITOTyYECHHBIX 3HAHUII;

OCBOECHHME METOJIOB pEIICHHUs] MPOCTEHMIIMX pPacyeTHbIX 3ajad C
UCIIOJIb30BaHUEM buznueckux MOJeleH, TBOPYECKHUX U
MIPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HA0JII0/1aTh MPUPOIHBIC SIBICHUSI M BBITIOJIHSITH OTIBITHI,
naboparopHble pabOTBl M AIKCHEPUMEHTAIbHBIE HCCIENOBAHUS C
MCIIO0JIb30BaHUEM U3MEPUTENIbHBIX TPUOOPOB;

OCBOEHME NMPUEMOB pabOTHI ¢ UHPOpMaLEd (PU3NIECKOTO COEepIKaHNs,
BKJItOYasi MHPOPMALIKIO O COBPEMEHHBIX JOCTUKEHUIX (DU3UKHU, aHATIU3 U
KPUTUYECKOE OLICHUBaHKUE UH(OPMaIUY;

3HAKOMCTBO CO cepamu IpoPecCUOHATbHOM AESITENbHOCTH, CBSI3aHHBIMU
C (u3MKOW, U COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAaHHBIMM Ha
JTOCTHKEHUSIX (PU3NUECKON HAYKH.
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OO01mee 9ncio 9acoB, peKOMEHI0BAHHBIX IS M3ydeHHs (DU3KUKH Ha 6a30BOM
ypoBHe, — 238 "acoB: B 7 kiacce — 68 gacoB (2 Jaca B He/Iem0), B 8 kiacce — 68
yacoB (2 waca B Hememo), B 9 kmacce — 102 wgaca (3 waca B HeEHmemo).

[Ipennaraemeiii B mporpaMmme o pU3MKe nepeueHb JadoparopHbIX paboT U
OTIBLITOB SIBJIIETCSI PEKOMEHIATEIIbHBIM, YUUTENb JIEJIaeT BBIOOP MPU MPOBEICHUN
Ja00paTOPHBIX PabOT M OMBITOB C YYETOM HHAWBUIYAIbHBIX OCOOEHHOCTEH
00y4aroIuMXxcsl, CIUCKA SKCTIEPUMEHTAILHBIX 3a/1aHUM, MpeajiaraéMbiX B paMKax
OCHOBHOTI'0 I'OCY/1ap CTBEHHOI'0 SK3aMeHa 1o (pr3uKe.
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COAEPXAHUE ObYYEHUA

7 KIIACC
Du3nKa 1 e€ poJib B MO3HAHUM OKPY/KAKOLIEr0 MUpa.

Pusuka — Hayka O Inpupoje. fABieHus npupoasl. Ou3ndecKue SABJICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, DJICKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BelMuyuHbl. W3mepenue ¢uznueckux BeluduH. Puznueckue
npubopsl. [lorpemnocTs n3mMepennii MexxiyHapoJHasi CUcTeMa eUHUIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAYKH M3y4alOT MPUPOTY.
EcTecTBeHHOHAy4YHBIN METOJ TO3HAHUWS: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE FUIOTE3, 00BICHEHUE
Halmo1aemMoro saBieHus. Onucanrue PU3NYECKuX sIBICHUNA ¢ TOMOIIIBIO MOIENEH

Hemoncmpayuu.

1. MexaHW4ecKue, TEIIOBBIE, SJEKTPUUYECKUE, MArHUTHBIC, CBETOBBIC
SIBJICHHS.

2. ®usuyeckue MpUOOPHI U TIPOTIEAYPaA MPSMBIX U3MEPEHUN aHAIOTOBBIM U
U GpPOBBIM IPUOOPOM.

Jlabopamopnvie padom vl u onvimol.

1. OmnpenencHuE IIEHBI JCIEHUS MIKaIbl H3MEPHUTEIHLHOTO IPHUOOpA.

2. H3mepeHue pacCTOSHUN.

3. M3Mepenune 00bEMa KUAKOCTH M TBEPIOTO TEJA.

4. OmnpeneneHye pa3MepoB MaIbIX TeE.

5. VM3Mepenue temmeparypbl MPHU TMOMOIIM >KUIKOCTHOTO TEPMOMETpa U

JaTYMKa TEMIIEPATYPHI.

6. IIpoBeneHue ucciaeoBaHUS MO MPOBEPKE THUIIOTE3BI: JATBHOCTH MOJIETA
[IapuKa, MyIEHHOTO TOPU30HTAIBHO, TEM 00JIbIle, YeM OO0JbIlle BHICOTA
MyCKa.

IlepBoHavaJibHBIE CBeeHUS O CTPOEHNH BelIeCTBA.

CtpoeHre BelIeCTBA: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OTbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JBmwxenne yactull BemecTBa. CBA3b CKOPOCTH [BUKEHUS YACTHI[ C
Temneparypoil. bpoyHoBckoe nBwkenue, nuddysus. BzanmoseiicTBue dacTuil
BEILECTBA: MPUTSIKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ira30B, KUIAKOCTEN U TBEPIbIX
(kpucTaummyecknx) Tell. B3auMocBsA3b MEXIy CBOMCTBAMHU BEIHIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJICKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpauuu.

1. HaGmronpenne 6pOyHOBCKOTO JBIKEHHUS.
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2. Habmonenune nuddysun.
3. HaGmonmenue ~ sBNeHMiA,  OOBSICHSIONMXCS  MPUTSHKEHUEM WM
OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnvie padom vl u onvimol.

1. OmneHka JuamMeTpa aromMa METOJOM pSIOB (C  HCMOJh30BaHUEM

dboTorpadmuii).

2. OnbITHI 1O HAOIOICHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

3. OmbIThI MO OOHAPY)KEHUIO AEHUCTBUS CUIT MOJICKYJIIPHOTO IIPUTSKECHUS.

JIBMKeHME U B3AaUMO/IeiCTBUE TeJl.
Mexannueckoe JBWKEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JIBHIKCHUE.
CxopocTb. CpenHssi CKOPOCTh IPU HEPABHOMEPHOM JBMXKEHMU. Pacyer mytu u
BPEMEHU JIBUKCHHUSL.
SBrneHue uHepUMM. 3aKOH WHEpUMU. B3anmopeilcTBHe Ten Kak MpUYMHA
W3MEHEHUsI CKOPOCTH JABWKEHMs Tel. Macca Kak mepa HHEPTHOCTH Tela.
[InoTHOCTH BemecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJI B E€IUHHMIIE
o0Obema BellecTBa.
Cuna kak xapakTepUCTHKA B3auMoJAercTBus Tell. Cuia ynpyrocTd U 3aKOH
['yka. I3Mepenue cuiibl ¢ TOMOLIBIO TMHAMOMETpA. SIBJICHHUE TATOTEHHS U CUIIA
TskecTu. Cuna TSKECTH Ha Ipyrux miaHerax. Bec tena. HeecomocTs. CriosxeHue
CWJI, HAIIPABJICHHBIX MO OJHOW NpsAMoM. PaBHonencTByromas cuin. Cuiia TpeHusL.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpEeHNe B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabmoneHne MEXaHWYECKOTr0 JBUKEHUS TEa.
2. M3mepeHue CKOPOCTH NPSIMOJIMHENHOTO ABUKEHUS.
3. HaOmonenue siBneHHUs MHEPLIUU.
4. HabmoneHne n3MeHeHus1 CKOPOCTH ITPU B3aUMOI€UCTBUU TEN.
5. CpaBHEHHE Macc O B3aMOICUCTBUIO TEI.
6. CoKeHHe CUJI, HAITPABJICHHBIX 110 OTHOU MPSIMOMU.
Jlabopamopnvle padom vl u onvimol.
1. OmpeneneHre CKOPOCTU pABHOMEPHOTO ABMKEHHUS (IIapUKa B KUIKOCTH,
MOJIENHN 3JIEKTPUYECKOTO aBTOMOOWJISI U TaK JaJiee).

2. OmpepneneHue CpeaHE CKOPOCTU CKOJbXKEHUs OpycKa WM IIapHuKa IO
HAKJIOHHOM IUIOCKOCTH.
Onpenenenne IIOTHOCTHA TBEPAOTO TeENA.

4. OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh PACTKEHUS (Aedopmalinn)
IIPYKUHBI OT MPUII0KEHHOM CUJIBI.

5. OnBITBIL, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI TPEHUSI CKOJIBKEHUS OT
BECAa TEJIa U XapaKkTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN.

JlaBieHne TBEPABIX TEJ, >)KUAKOCTEH M Ta30B.
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Jasnenue. CriocoObl yMEHBIIICHUS U YBEJIMUCHUS JaBjieHus. [[aBneHue rasza.
3aBUCUMOCTh JaBJCHUSA Ta3a OT o0Bema, Temreparypbl. llepemada naBieHus
TBEPJBIMH TEJIAMHU, KUJIKOCTAMHU M razamu. 3akoH [lackams. IIHeBmaTmueckue
MalMHbl. 3aBUCUMOCTD JIaBJICHHS >KHIKOCTH OT TIyOWHBI. ['MapocTtaTudeckuii
napanokc. CooOmrarommuecs cocyabl. [ mapaBmuyeckue MexaHU3MBbl.

Atmocdepa 3emmm u atMocdepHoe naBieHue. [IpudauHBI Cyliec TBOBaHUS
BO3AymHOW obosouku 3emum. OmbiT Toppudemm. M3mepenue armocdepHoro
JaBJICHUA. 3aBUCUMOCTBH aTMOC(EPHOTO AABJICHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[Tpubops! A1 u3MepeHust aTMOC(PEepHOTO TaBICHHUS.

JlericTBHE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BrITalkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.
3aBUCUMOCTb JIABJICHUS ra3a OT TEMIIEPaTypHhI.

Ilepenaua naBieHUs )KUIKOCTHIO U TA30M.

CooOmaromyecs cocyibl.

I'mppaBimueckwmii mpecc.

[IposiBnenue nercTBUs aTMOCHEPHOTO AABJICHUS.

3aBUCHUMOCTD BBITAJIKUBAIOLIEH CHITBI OT 00bEMA IOTPYKEHHOM YacTu Tena
Y IUTIOTHOCTH )KUIKOCTH.

PaBeHCTBO BHITAIKMBAKOIICH CUJIBI BECY BHITECHEHHOM KUJIKOCTH.
YcioBue IU1aBaHus TEJL: TJIABAHUE WJIM MOTPYKEHUE TEl B 3aBUCUMOCTH OT
COOTHOIUICHHUS ITIOTHOCTEW TE€Na U AKUJKOCTH.

Jlabopamopnvie padomul u onvimoul.

o u kLN

~

1. HccnenoBaHue 3aBUCUMOCTH Beca TeJla B BOJI€ OT 00bEMa MOrpyKEHHOM B
YKUJKOCTb YaCTH TEJIA.

2. OmnpeneneHue  BBITAIKMBAIOMICH  CHJbI, JCHUCTBYIOIIEH Ha  TEIO,
IIOTPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKABAOLICH CUIIBI, JEHCTBYIOLIEH Ha TEJIO
B KUJKOCTH, OT MaCCHI TeJa.

4. OmbITBL, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAIKUBAOIIEH CHJIBL,
JEICTBYIONIEH Ha TEO B KUAKOCTHU, OT 00BbEMA MOTPYKEHHOM B KUAKOCTH
YaCTH TeNA U OT ITIOTHOCTH KUIKOCTH.

5. Konctpyuposanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOAKA U
ompeneeHue e€ rpy30n0a4bEMHOCTH.

Pabora u MOIIHOCTH. DHEPrus.
Mexanunueckast pabota. MOIIHOCTS.
[IpocThie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHasg IUIOCKOCTh. [IpaBumio
paBHOBecus pbluara. [[puMeHeHne npaBusia paBHOBECHS pblyara K 0JI0Ky. «30J10Toe
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npaBuiio» Mmexanuku. Koaddumment noneznoro nericteus (qanee — KI1/1) mpocteix
MexaHu3MoB. [IpocTrie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckast dHeprus. KuHeTndeckas ¢ MOTEHUUAIbHAs SHEPTUSL.
[IpeBpareHre 0JHOTO BUAa MEXaHUYECKOUM SHEPTUH B IPYTOid. 3aKOH COXpaHECHUS
DHEPTHUH B MEXAHHUKE.

Hemoncmpayuu.

1. [Ipumepsl IpOCTHIX MEXaHU3MOB.

Jlabopamopnvie padom vl u onvimol.

1. OmpeneneHue pabOThI CHIIBI TPEHUS TIPH PABHOMEPHOM JIBHXKEHUH TeJia 10

TOPU30HTATLHON OBEPXHOCTH.
2. HccnenoBanue yclioBUM paBHOBECHS pblUyara.
3. Msmepenue KII/l HaKIIOHHOM TIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SJHEPTUH.
8 KJIACC

TenjoBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUU CTPOEHUS
BelllecTBAa. Macca M pa3Mepbl aTOMOB W MOJIEKYJ. OTBIThI, TOJATBEPKIAIOIINE
OCHOBHBI€ [TOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TCOPHH.

Moaemn TBEPAOTO, >KUAKOTO M Ta3000pa3HOTO COCTOSTHUH BEIIECTBA.
Kpuctammueckue u amopdusie Tena. OO0bsiCHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HAa OCHOBE TMOJIO)KEHUM MOJIEKYJISIPHO-KMHETUYECKONW TEOPUM.
CMmauyuBaHue U KalMWUISIPHBIE sIBJICHUS. TemIoBOE paclIupeHHE U CHKaTHe.

Temneparypa. CBsi3b TeMmeparypbl CO CKOPOCTBbIO TEIJIOBOIO JIBHYKCHHUS
yactuil. BayTpenuss sHeprus. CnocoObl M3MEHEHWS BHYTPEHHEHW SHEPTHUU:
TeIIonepeaada u CoBepIneHrne padoTel. Buasl Temonepenayn: TeIIonpoBOTHOCT,
KOHBEKIIUS, U3Ty4YECHUE.

KonnuecTBo TeioTel. YaenpHas TEIIOEMKOCTh BellecTBa. 1 emiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TemIoBoTro Oamanca. IlmaBienne wu
OTBEPJCBAHME KPUCTAUIMYECKUX BEIIECTB. YJEIbHAsA TEIJIOTA IUIABJICHUS.
[TapoobOpa3zoBanne u koHaeHcanusa. Mcmapenwe. Kurmenue. YaempHas Termiora
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEpaTypbl KHUIIEHUS OT aTMOC(EpHOro
JIaBJICHUS.

BrnaxxHocTs BO3myxa.

DHeprus ToIMBa. Y ielbHas TErioTa CropaHusl.

[Tpuaiumer paboTel TermoBbIx aBuratenein KIIJ[ TemmoBoro mBurarens.
TerutoBbIe ABUTATENM U 3aIATA OKPYKAKOIIEN CPEIbI.

3aKOH COXpaHEHMsI U TIPEBPAIICHHSI SHEPTUU B TEIVIOBBIX MPOIIECCAX.
Hemoncmpauuu.
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10.
11
12.
13.

Ha6monerne OpoyHOBCKOTO TBHKEHUS.

Hab6monernne nuddy3un.

HaGmonenue siBiieHNi CMadyuBaHUS U KaMAUISIPHBIX SIBIICHUH.
HaGmroieHne TermoBoro pacumpeHus TET.

N3menenune naBieHUS Ta3a MPU M3MEHEHHH O00BbEMa M HarpeBaHUU WA
OXJIAXKJICHHUU.

[TpaBuna u3MepeHus TeMIEepPaTyphl.

Buas Temonepenayum.

OxnaxaeHue Ipu COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIiieHnH padOThI BHEIITHUMH CHJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHBIX BEILIECTB.
HaOmonenne kunenus.

Habmonenne mocTostHCTBA TEMITEpaTyphI MPH TUIABJICHUH.

Mo genu TenI0BBIX IBUTATEICH.

Jlabopamopnuvie padbomul u onvimol.

1
2.
3.

10.
11.
12.
13.

OnbIThI 1O OOHAPYKEHUIO TEUCTBHUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUSI.
OnBITHI IO BBIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHOM COJIM WJIK caxapa.
OnpIThl MO HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHuie naBieHUs BO3Ayxa B OaJUIOHE IIPUIIA.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HAarpEBAHUSA W OXJIAXKICHUS.

[IpoBepka runoTe3bl JIMHEHHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HaOmonenne u3MeHEHHs BHYTPEHHEH »JHEpruuM Tena B pe3yibTare
TerIonepe a4y U padoThl BHEITHUX CUIL

HccnenoBanue sBjEeHUS TEIJIOOOMEHAa MPU CMEIIMBAHUU XOJIOAHON U
ropsiueu BOJIbI.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJOW MHpHU
TEMI00OMEHE C HArPEThIM METAJUTMYECKUM LIMIIMHAPOM.

Onpenenenne yaenbHOM TEIIIOEMKOCTH BEILIECTBA.

Hccnenosanne npouecca ucnapeHusl.

OnpeneneHre OTHOCUTENBHOM BJIAKHOCTH BO31yXa.

Onpenenenne yaenbHOM TEIUIOTHI IUIABJICHHUS JIbJA.

DJleKTPUYeCKUe U MATHUTHBIE SIBJI€HUSI.
Onextpuzauus Ten. JIBa pojna snekTpuueckux 3apsiaoB. B3aumopeiicTBue
3apsiKeHHBIX Tell. 3akoH KysnoHa (3aBUCMMOCTh CHWJIBI  B3aUMOJCHCTBUS

3apPsKCHHBIX TCJI OT BEJIMYUHEI 3apsJJ0B U paCCTOAHUA MCKIY TeJ'IaMI/I).
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Dnexktpuueckoe mnose. Hanpsok€HHOCTh aiekTpudeckoro mnosis. [Ipunimn
CYNEPHO3UILINU STIEKTPUYECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocwutenu snexkTpuueckux 3apsiioB. DJIEMEHTapHBIN AJIEKTPUYECKUN 3apsil.
Ctpoenne aroma. IIpoBOAHMKM W  JIHMAIEKTPUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUNA TOK. YCJOBHUSL CYIIECTBOBAHUSA DJIIEKTPUUECKOTO TOKA.
HNcTOYHUKM TIOCTOSIHHOTO TOKa. JIEMCTBHSI SJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKHUI TOK B )KUIKOCTSIX U razax.

Onektpuueckass unenb. Cuwia  Toka.  DJEKTPUUECKOE — HAMpSIKEHUE.
ConpoTuBjIEHHE NMPOBOJIHUKA. Y IeIbHOE CONPOTHUBIICHHE BemecTBa. 3akoH Oma
JUTS yuacTka uend. [locienoBaTenbHOE U MAPAIUIENIbHOE COENUHEHNE ITPOBOJHUKOB.

Pabota u MoOHIHOCTH »3NeKTpUYECKOro ToKa. 3akoH Jxoymsa—Jlenna.
DJNIEKTPUYECKHUE 1IETTH U NTOTPEOUTENH IIEKTPpUUIECKOM sHeprun B ObITy. KopoTkoe
3aMbIKaHHUE.

[locTositHHBIE MArHUTBI. B3auMO 1€MICTBUE NOCTOSIHHBIX MATHUTOB. MarauTHoe
nose. MaruutHoe moJie 3eMJM M €ro 3HaueHHWe i KU3HU Ha 3emuie. OnbIT
Opcrena. MarHUTHOE MOJIE SJIEKTPUYECKOTO TOKA. [ [puMeHenune 35eKTpoMarHuToB
B TEXHHKE. J[eMCTBME MATHUTHOTO MOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATENb
MIOCTOSTHHOTO TOKa. Mcmonb30BaHWE AIEKTPOJBUTATENEd B  TEXHUYECKHUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.

OmnebiTel Papanes. SABneHue 31eKTpOMarHuTHON MHAYKIMK. [IpaBuno Jlenua.
Onextporeneparop.  CrnocoObl  MOJy4eHHUS  DBJIEKTPUYECKOM  3HEPTUM.
DJIEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX ICTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJeKTpu3anus Tell.
JIBa poaa3JIeKTpUYECKUX 3apsi10B U B3aUMOICHCTBUE 3aPXKEHHBIX TEJ.
YCTpOUCTBO U AEUCTBUE HIIEKTPOCKOTIA.
DJEKTPOCTATUYECKASI UHIYKIIHS.
3aKOH COXpaHEHUsI PIEKTPUUECKHUX 3apsII0B.
[TpOBOAHUKY M TUDIIEKTPUKH.
MoaennpoBaHUe CUIIOBBIX IMHUAN 3JIEKTPUYECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOT O TOKA.
JlericTBYSA DIEKTPUYECKOTO TOKA.

. DJIEKTPUYECKUI TOK B 5KUJKOCTH.

. 'a30BbIM pa3psia.

. I3mepenue cuibl TOKa aMIIepMETPOM.

. I3mepeHue 31eKTpUudeCKOTo HapiKEHUS BOJIbTMETPOM.

© 0 N o Uk w N RE
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. PeocTar n Mara3uH CONpOTUBIICHUH.
. B3aumogeiicTBHE MOCTOSIHHBIX MAarHUTOB.

[EY
u



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

Mo aenrpoBaHUe HEBO3MOKHOCTH Pa3/IeJICHHUs MOJFOCOB MarHUTA.
Mo aennpoBaHre MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnsIT OpcTena.

MarsuTHoe 1oJie ToKa. DJICKTpOMarHur.

JIeliCTBME MarHUTHOTO TT0JII HA IPOBOHUK C TOKOM.
DJEeKTPOABUTATEIb IOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS JIEKTPOMATHUTHON UHAYKIIAH.

OnbiTel apajes.

3aBUCUMOCTh HaINpaBJICHUS HWHJIYKIMOHHOTO TOKAa OT YCJOBUH €ro
BO3HHUKHOBEHMUS.

DJeKTporeHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnvie padom vl u onvimol.

1.

o v MW

10.
11

12.

13.

14.

15.

16.

OnbiTel 10  HAOMIOAEHUIO JJEKTPU3ALMM  TE€I UHAYKIMEH W TpuU
COIIPUKOCHOBEHUH.

HccnenoBanue NOEWCTBUS AJIEKTPUYECKOTO TOJII HA MPOBOJHUKH U
JTUDIIEKTPUKH.

Coopxkau npoBepka padOThI ACKTPUUECKOM LIEMU MOCTOSIHHOTO TOKA.
W3mepeHue U peryimpoBaHue CUITbI TOKA.

H3mepenune u peryiupoBaHue HAIIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTU CWIIbI TOKA, MAYIIETO YE€pe3 pe3UcTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLLIHUE 3aBUCUMOCTD ANEKTPUYECKOIO
COIPOTHUBJIEHUSI MPOBOJHUKA OT €ro JMHBI, IUIOLAAU MOMNEPEYHOro
CEUYEHMs U MaTepuaa.

[IpoBepka mnpaBuiia CIOKEHUS HAOPSKEHUM MpPU TOCIEI0BATEIILHOM
COEAMHEHNH JBYX PE3UCTOPOB.

[IpoBepka mpaBuna s CWIbl TOKa NPU NApAUICIbHOM COEIUHEHHU
PE3UCTOPOB.

Omnpenenenuie pabOThI 3AEKTPUUECKOTO TOKA, UIYILETO Yepe3 pE3UCTOP.
OmnpeneneHrie MOIIHOCTU 3JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILETO 4Ye€pe3 JaMIOouKy, OT
HanpsHKEHUs Ha HEW.

Onpenenenne KI1/] Harpesarens.

HccnenoBanrie MarHuTHOTO B3aUMOJIEHCTBHUSA MOCTOSHHBIX MArHUTOB.
N3ydyeHrie MarHUTHOTO TOJISI TIOCTOSIHHBIX MArHUTOB MPH UX 00bEUHEHUN
U pa3JIeJeHUN.

HccnenoBanue nelCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17. OnbITEI, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIbI  B3aUMOJCHCTBUS
KATYIIIKX C TOKOM M MarHuTa OT CUJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. I3yueHue AeiCTBUS MAarHUTHOTO MOJIsE HA IPOBOJITHUK C TOKOM.

19. KoHCTpynpoBaHue v u3y4eHue padoThl AJIEKTPOIBUTATETIS.

20. Ismepenue KIIJI anektpoaBurareIbHOM yCTAHOBKH.

21. ONBITBL TIO HMCCJEIOBAHUIO SIBJICHUSA JJIEKTPOMATHUTHOW WHAYKIUU:
HCCJIEIOBAHUE W3MCHCHUM 3HAYEHUS W HANPaBJICHUS WHIYKIIMOHHOIO
TOKA.

9 KUIACC

MexaHn4ecKue sBJICHMS.

Mexannueckoe JABHKeHHE. MarepuaiibHas Touyka. Cuctema OTCYETa.
OTHOCHUTENBHOCTh MEXaHWYECKOTO JBHKEHHA. PaBHOMEpHOE NPSMOJIMHENHOE
IBHKeHHe. HepaBHOMepHOE npsIMOJIMHENHOE ABMKEeHUE. CpeiHsisi 1 MTHOBEHHas
CKOPOCTb TeJla IPU HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOE MpsiIMOJIMHENHHOE aBMkeHue. CB0OOIHOE
nageHue. OnbITel ['anues.

PaBHOMepHOE nBIKEHUE MO OKpYy:KkHOCTU. llepuon u vactora oOpareHus.
JIuHenHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENTLHOE YCKOPEHUE.

IlepBsIit 3ak0H Hprotona. Bropoii 3akon Hetotona. Tperuit 3akon HeroToHa.
[IprHIMD CynepHO3ULIMN CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cuiia TPEHHS CKOJIbKEHUS, CUjla
TPEHUSI IOKOSI, APYTHUE BUBI TPCHHUS.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHUA. YCKOpPEHHE CBOOOJIHOTO
nageHus. J[Bmwxenue ruiaHer Bokpyr Counnia. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs 1 nieperpys3ku.

PaBHOBecue marepuanmbHOW TOUKH. AOCOOTHO TBEpIOE Teno. PaBHOBecue
TBEPJOTO TEJIA C 3AKPEIUIEHHOM OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynse Tena. M3menenue umnyibca. IMOynabe cuiibl. 3aKOH COXpaHEHUS
UMIyJbca. PeakTuBHOE IBUKEHHE.

Mexanudeckas paboTa W MOIHOCTh. PaboTa CHI TSKECTH, YNPYTOCTH,
Tperusi. CBs3b 2HEPTUH U paboThI. [loTeHIIMANbHAS SHEPTHS TeNa, TOIHITOTO HaT
MMOBEPXHOCTHIO 3eMJ. [ [oTeHIIManbHAsE SHEPTUSA CKATOU Npyx uHbl. Kunetnueckas
sHeprusi. Teopema 0 KUHETHUECKOM SHEPTUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPTUM.

Hemoncmpayuu.

1. HaGnropeHrne MEeXaHMYeCKOTO ABMKCHHSI TeJla OTHOCHUTEIBHO Pa3HBIX Tel

oTCU€Ta.
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o~ w

8.
9.

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

CpaBHeHHE NyTell M TPACKTOPUN JABMKEHHS OJHOTO M TOTO K€ Tena
OTHOCUTEJBHO PA3HBIX TEN OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHHS.
HccnenoBanrie NpU3HAKOB PABHOYCKOPEHHOT'O IBUKEHUS.

HaGmonenue nBrxeHus Tea Mo OKPYKHOCTH.

Halmonenne MexaHu4ecKux sIBJICHUN, IPOUCXOISIIIUX B CUCTEME OTCUETA
«Tenexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCHUTEIILHO
KaOnHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS T€Na OT MAaccChl Tela U JCHCTBYIOIIEH Ha HEro
CHUJIBL.

HaGmonenue paBeHCcTBa CUJI PU B3aUMOICHCTBUH TEI.

N3menenue Beca tena npu yCKOpEHHOM JIBU>KCHHH.

[lepenava nmmysnbca Ipyu B3aUMOIEHCTBUAHN TEL.

[IpeoOpa3zoBaHus PHEPTUU IPU B3aUMOAEHCTBUH TEIL.

CoxpaHeHre UMITyJIbCca IPU HEYIIPYTOM B3aHMOIEUCTBUM.

CoxpaHeHre UMITyJIbca IpU a0COIIOTHO YIPYTOM B3aUMOACHCTBUY.
HaOmtonenne peakTMBHOTO IBUKEHHUS.

CoxpaHeHre MEXaHUY€CKOM SHEPTUU NTPU CBOOOJHOM MaJCHUH.
CoxpaHeHue MEXaHUYECKOW DHEPTUM ITPU JIBHXKEHHUU TENIA MO JAECHCTBUEM
IIPY’KHHBI.

Jlabopamopnvie padomul u onvimoul.

1.

KoHcTpynpoBanue Tpakta [Jisi pa3roHa W JaJbHEHIIEr0 paBHOMEPHOIO
JABUKECHUS IIAPUKA WIIH TEJICXKKU.

OmnpeneneHure cpeaHEdl CKOPOCTHU CKOJbXXEHUS OpyCcKa WM JIBHXKECHUS
[IapUKa M0 HAKIIOHHOM IJIOCKOCTH.

OmnpeneneHre yCKOpEHHsI Telda MPU PABHOYCKOPEHHOM ABHMKEHHUM IO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOM CKOPOCTH.

[IpoBepka TUMOTE3bl: €CJIM MNPU PABHOYCKOPEHHOM JBIKEHUH 0Oe€3
HAaYaJIbHOM CKOPOCTH NYTU OTHOCSTCS KaKk pPsAJl HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME NPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHWIIBI TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAJILHOTO J1aBJICHUSI.

Onpenenenne KodQPUITMEHTA TPEHUS CKOJIBKEHUS.

Ornpenenenuie ;kECTKOCTH MPY>KUHBI.

Omnpenenenuie pabOThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH TEJIa TI0
TOPU30HTAIILHON TOBEPXHOCTH.
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10. Onpeneneane pabOTHl CHUJIBI  YOPYTOCTH TPH TMOABEME Tpy3a C
MCII0JIb30BaHUEM HETOABMKHOTO U TI0 IBFXKHOTO OJIOKOB.
11. I3yueHue 3aKkoHa COXpaHEHUs SHEPTUU.
Mexannueckue K0Jae0aHHUs U BOJIHBI.

KonebarenbHoe aBuxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUMN: TIEPHUO/,
4acTOTa, aMIUIMTy1a. MareMaTH4eCKnil U NPYKUHHBIN MasaTHUKU. [IpeBpareHue
DHEPTHUH MPHU KOJIeOATeTHHOM JIBHYKCHHUMU.

3aryxaromme — KojeObanuwsa.  BelHykaeHHple — KoseOaHusa.  Pesonamc.
Mexanudeckue BOJHbI. (CBOICTBA MeXaHWYeCKMX BOJIH. [IpomonbHbie U
MornepevyHbie  BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ paciupOCTpPaHEHUSL.
Mexanuueckue BOJIHBI B TBEPIOM TeJl€, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa TOHA. OTpaxkeHue 3Byka. MH(ppa3Byk u
yIIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue komeOaHuii Ten 1mMOA AEUCTBUEM CHIBI TIKECTA U CHJIBI
YIOPYTOCTH.

HaOmonenue konebdanuii rpy3a Ha HUTU U Ha TPYKHUHE.
HaOmonenue BIHYXICHHBIX KOJIeOaHUI 1 pe30HaHCA.
PacnipocTpaHenue npo10JbHBIX U ITONIEPEYHBIX BOJIH (Ha MOJIEIH).
HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUI PE30HAHC.
JIaﬁopam OpHblLE PADON bl U ONbIM bl.
1. OmpeneneHvie 4YacTOThl W IepUOJia KOJeOaHWl MaTeMaTU4ecKoro
MasTHUKA.
OnpeneneHne 4aCTOThI U MIEPUO1a KOJICOAHUHN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpUOda KOJICOAHUM MOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH NIEPUOIa KOJICOAHUM MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpUOJIa KOJeOaHW Trpy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Fpy3a.
6. ONBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpHojJa  KoJieOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl I'Py3a U KECTKOCTH MPYKUHBI.
7. V3Mepenue yckopeHus CBOOOIHOTO MaeHUsI.
DJIeKTPOMATHUTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  TOJIE.  DJIEKTPOMAarHuTHble  BOJIHBL.  CBoOlicTBa

o v oA W

ANEKTPOMArHuTHBIX BOJIH. lllkama snexkrpoMarHUTHBIX BOJH. Mcmosb3oBanue
ANIEKTPOMATrHUTHBIX BOJIH U1 COTOBOU CBS3H.
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DnekTpomarautHas npupoja cBera. CKopocTh cBeTa. BomHOBBIE cBOMCTBA

CBCTa.

Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHoBEIE CBOIICTBA CBETA.

Jlabopamopnvie padom vl u onvimol.

1.

N3ydeHne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWMILHOTO
tenedona.

CaeToBbIC AABJICHHUS.

JlyueBas MOJIeJIb CBeETA. HUctounmkn  cBera. [IpsimonmHenHoe
pacnpocTpanenue cBera. 3atMeHust CousiHua u JIynel. Otpaxenue cBera. [lnockoe
3epKaJio. 3aKOH OTPa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. IloslHoe BHyTpeHHee
OTpa)keHHE cCBeTa. lCroiapb30BaHWE TMOJHOIO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

JInnza. Xop yyeil B mun3e. OnTuueckas cucteMa (poToarnmapara, MUKpOCKOIIa
U Teneckomna. ['na3 kak ontudeckas cucreMa. bim3opyKoCTh U 1aTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmnekrp. Ombitel HptoTona. CroskeHue
CIIEKTPAJIbHBIX IBETOB. /{ucnepcus csera.

JHemoncmpayuu.
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[IpsiMOJIMHENHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHnue cBera.

[osryuenue n300paxeHuii B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue csera.

Onrryeckuii CBETOBO.

Xoa aydeil B coOOMparolei JInH3e.

Xo0J1 Iy4yer B pacCenBaroLLeH JIMH3E.

[osryuenue n300paxeHnii ¢ TOMOIIBIO JINH3.

[TpunHuun aeicTBus QoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Moemb ria3a.

11. Pa3nosxeHue 6€5oro cBeTa B CIEKTP.

12. [lomydyenue 6emoro cBeTa MpH CJI0KEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnvle padom vl u onvimol.

1.

HccrnenoBanne 3aBUCUMOCTH YIila OTPaXKEHUSI CBETOBOTO Jiyda OT yIJa
naJICHus.

W3yueHne xapakTepuCTHK U300paKeHus IpeAMETa B INIOCKOM 3epKaJie.
HccnenoBanye 3aBUCUMOCTH yIJia TIPEIOMIICHHSI CBETOBOTO JIyda OT yIJia
naeHNs Ha TPAaHUIIE «BO3IyX—CTEKIIO».

[osryuenue n300paxeHnii ¢ TOMOIIbIO COOUPArOIIEH JINH3BI.
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5. Ompenenenue (HOKYCHOTO PACCTOSHHS U ONTHYECKON CHIIBI COOMPArOIIICiH
JIMH3BI.
6. OTMBITHI IO pa3JI0KEHUIO OETIOTO CBETA B CIIEKTP.
7. ONBITHL N0 BOCIPHUATHIO IIBETA MPEAMETOB MPU WX HAOIIOACHUU 4Yepe3
IIBETOBBIC (DUIIHTPHI.
KBaHTOBbBIE SIBJICHUS.

Omneitel Pesepdopna u mmanerapuas monenp aroma. Mojenb atoma bopa.
Hcnyckanue u nornouieHue cBera aroMoM. KBaHTbl. JInHENYaTbie CIEKTPHI.

PaguoaktuBHOCTh. Anb(a, Oera- u ramma-uziaydeHus. CTpoeHHue aTOMHOTO
aapa. HykimonHas wmogxens aromHoro sapa. M3ortombel. PanmoakTthBHBIE
npespauienus. [lepuon nonypacmnana aToMHBIX SA€ED.

SAnepHble peakuu. 3aKOHbI COXPAHEHUs 3apsiJOBOIO U MAacCOBOIO YHCEIL
OHeprusi CBsI3M aTOMHBIX sifep. CBsi3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounnku sneprun CosiHLA U 3BE3 .

SnepHas sHepreruka. JIeMCTBHS paJIMOAKTUBHBIX H3JIy4€HUN HA JKHBBIC
OpTaHU3MBI.

Hemoncmpayuu.

1. CnexkTpsl U3Iy4€HUs U MOTJIOIICHNUS.

2. CrekTpsbl pa3jM4YHbIX F'a30B.

3. Crmekrtp BogOpoIa.

4. Habmonenue TpekoB B kamepe Buiibcona.

5. Pabora cuéruymka MOHU3UPYIOIIUX U3JTyYEHUH.

6. Peructpanus n3mydeHuss npupOoaHbIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopnvle padom vl u onvimol.

1. HaOmropeHue CIUIOMIHBIX U JIMHEHMYATHIX CIIEKTPOB U3ITyUEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE DHEPTUM YaCTULBI 110 TOPMO3HOMY

ytu (1o ¢poTorpadusim).

3. H3mepenue pannoaktuBHOTO (oHa.

IHoBTOpUTE1BLHO-000011A FOIMH MO1YJIb.

[ToBTOpUTENHHO-0000IIAIOIHIA MOAYIb NMPEJHA3HAYEH JJI1 CUCTEMATU3 AU
1 00001IeHNUs TPEAMETHOTO COAEPKAHMU S M OTIBITA JIEATENbHOCTH, MPUOOPETEHHOTO
IpU M3YYEHUM BCEro Kypca (pU3MKH, a TakKe A1 MOJATOTOBKM K OCHOBHOMY
roCy/IapCTBEHHOMY SK3aMeHYy Mo (u3uke s 00ydaroumxcs, BRIOpABIIMX ITOT
y4€OHBIH MpeaMeET.

[Ipy U3y4eHUn JaHHOTO MOAYJS PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BH/IBI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBACTCS TOCTHKEHUE MPEAMETHBIX U
METaNpEAMETHBIX  IUIAHUPYEMBIX  PE3yJbTaToB  0o0yueHus, ¢opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCJEI0BAHMUS
SBJICHUN TPUPOJABI U TEXHUKH, OBJAJCHUE YMEHUSIMU OOBSICHATH (PU3NYECKHE
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ABJICHUS, TPUMEHAS TMOJIyYCHHbIC 3HAHWS, pelaTh 3aJadyd, B TOM YHUCIE
KaYECTBEHHbBIEC U IKCIIEPUMEHTATIbHBIE.

[IpuHUIMIIHATBHO AESATENHHOCTHBIN XapakTep JaHHOTO pa3/iesia peaanu3yeTcs 3a
CYET TOTO, YTO OO YJAIOIIMECS BHITIOTHSIOT 3aaHMsI, B KOTOPBIX UM MPEIaracTcs:

HA OCHOBE IMOJYYCHHBIX 3HAHUN pacro3HaBaTh M HAYYHO OOBACHATH
dbusnuecKue SIBJICHUS B OKPY>KAOIIEH MPHUPO/Ie U TOBCETHEBHOM KU3HH,

WCIIOJIH30BaTh HAYYHBIE METO Il UCCIICA0BaHUS (PU3NUECKUX SIBJICHUN, B TOM
YHUCJIe ISl IPOBEPKU TUIIOTE3 U TIOJIYyYEHHS TEOPETUUECKUX BBIBOIOB;

O0OBSICHATH HAYYHBIE OCHOBBI HAN0OO0JIEe BAKHBIX JOCTH)KCHUN COBPEMEHHBIX
TEXHOJIOTHi, HAPUMEpP, MPAKTUYECKOTO UCIIOIb30BAHMS PA3IMUYHBIX HCTOYHUKOB
HHEPTUM HAa OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
HHEPTHUHU.

Kaxnas w3 TeM JaHHOrO MOAYJS BKJIIOYAET OAKCIEPUMEHTAIBHOE
uccienoBanue oOobmaroniero xapakrepa. Moyib 3aBepluacTcs MPOBEACHUEM
JTMArHOCTUYECKOM U OTICHOYHOM pabOThI 32 KypC OCHOBHOTO 0011Iero 00pa3oBaHusl.
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INTAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA IIPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA30BAHUA

N3yuyenue ¢pu3uku Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHMs HAIIPaBIICHO

Ha JOCTUKCHHUC JINMYHOCTHLIX, MCTAIIPCAMCETHBIX U IIPCAMCETHBIX O 6p a30BAaTCJIbHbIX

Pe3yJIbTaToB.

B pesynbrare nzyueHust pu3uKu Ha ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHus

y oOyuaromierocs 0yayT copMUPOBaHbI CJICAYIONIME JIMYHOCTHBIC PE3YJILTAThI B
JaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSA

- MPOSIBJIEHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
duznuecKoil HayKu;

- LIEGHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUMCKUX YUEHBIX -(PU3UKOB;

2) rpa:KIaHCKOI0 U AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA S

- TOTOBHOCTH K aKTUBHOMY Y4YacCTHIO B 00CYK/I€HUHU OOIIECTBEHHO 3HAUUMBIX U
ATHUUYECKUX MPOOJIeM, CBA3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM J[OCTHUKECHUN
bu3ukwy;

- OCO3HAHUE BAXKHOCTH MOPAIbHO-3THUYECKUX MPUHUMUIIOB B JAEATEIbHOCTU
YYEHOTI0;

3) 3cTeTHYECKOIr0 BOCIIUTAHUS:

- BOCIIPHUSATHE ICTETUUYECKUX KauyecTB (PU3MUECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT 0 IO3HAHUSA:

- OCO3HAaHHE IIEHHOCTH (U3MUYECKONW HAYKHM Kak MOIIHOTO HWHCTPYMEHTA
MO3HAHWS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BAKHEUIIEH COCTAaBJISIIOIICH
KYJIbTYpHI;

- pa3BUTHE HAy4YHOHW IHOOO3HATEIHHOCTH, MHTEpPECAa K HCCIIEeI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opvmupoBaHusi KYJbTYpPbl 3A0POBbSI W  3MOIHMOHAJIBLHOIO
0J1aronoJry4ms:

- OCO3HAaHHWE IIEHHOCTH Oe30macHoro olpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAKHOCTH MpaBWJl 0€30MacHOTO TMOBEAEHHUS Ha
TPaHCIOPTE, Ha JOPOrax, C JIEKTPUUYECKUM U TEIUIOBBIM OOOPYIOBAHUEM B
JIOMAIITHUX YCIIOBUSIX;

- c(hOpMHUPOBAHHOCTH HABBIKA peIICKCHH, TIPU3HAHUE CBOETO MPaBa Ha OIIHMOKY
Y TAaKOI0 K€ MpaBa y APYroro 4ei0OBeKa;

6) Tpy10BOI0 BOCIIUTAHUS:
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e - AKTHBHOE YYacTH€ B PEUICHHHM MPAKTHYECKUX 3a7ady (B paMKaxX CEMbH,
o0pa3oBaTeIbHOW OpTaHM3allUHd, TOpOJa, Kpas) TEXHOJOTHUYECKOU W
COILMAIbHOM HAIIPABJIEHHOCTH, TPEOYIOIIMX B TOM YHCJIE M (PU3UIECKUX 3HAHU;

e - MHTEpEC K MPAKTHUECKOMY N3yUEHHIO Mpodeccuil, CBA3aHHBIX C PU3UKO;

e 7)3K0JIOTrHYEeCKOT0 BOCITUTAHUS:

e - OpHEHTAIMS Ha TPUMEHEHHE (PU3UYECKUX 3HAHUM I peIIeHus 3aaad B
00JIaCTH OKpYXKarolied Cpeabl, TUIAHUPOBAHHS TOCTYIMKOB M OIIGHKH WX
BO3MO>KHBIX TOCJIE/ICTBUH I OKPYKAIOIIEH CPEIbI;

e - OCO3HAHHWE TJIOOATHHOTO XapakTepa HKOJIOTHYECKUX MPOOJIeM U MyTed HX

pelIeHUS;
e 8) ajanTanuu K U3MEHAIOUMMCH YCJOBUAM COUMAJBHOU U MPHUPOITHOMN
cpeabl:
e - MOTPEOHOCTh BO B3aUMOJICMCTBUU MNPU BBINOJHEHUU HWCCICIOBAaHUN U

MPOEKTOB (DPU3NYECKON HAIPABIECHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYrux,

e - TOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NESATEIbHOCTD;

e - TOTPeOHOCTH B POPMHUPOBAHNH HOBBIX 3HAHUH, B TOM YHCIIe (GOPMYIUPOBATH
U7IeH, TTOHSATHUS, TUTIOTE3BI O GU3HUECKUX 0OBEKTAX U SBICHUSIX;

e - OCO3HaHue JeUIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEN B 00J1acTH
buzuKy;

e - IUITAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUHN HOBBIX (PU3UYECKUX 3HAHUI;

e - CTPEMJICHUE aHAJIM3UPOBATH U BBISIBIIATh B3aUMOCBSI3U PUPO/IbI, 00IIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UYECKUX 3HAHUM;

e - OIICHKAa CBOUX JICUCTBUU C Y4y€TOM BIIMSIHUS HA OKPYIKAIOIIYI0 CpEIy,
BO3MO>KHBIX TJI00ATbHBIX ITOCJICACTBHIMA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTate 0cBOEHHs IPOTpaMMBI 110 (PU3UKE HA YPOBHE OCHOBHOTO OOIIIEro
oOpa3oBanusi y oOyuyatomerocs OyayT cQpOpMHUPOBaHbI MeTAaNpeAMeTHbIE
pe3yJbTAaThl, BKIIOYAIOIIME TT03HABATEIbHBIE YHUBEPCAIbLHBIE yueOHbIC ISHCTBYS,
KOMMYHUKAaTUBHBbIC  YHUBEpCAbHBIC  y4eOHbIE  JEHCTBUS, PETYJSTUBHBIC
YHUBEPCAIbHbIE y4eOHbIE JCHCTBHYS.

ITo3naBaTeJIbHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble aeicTBUs

ba3oBbleJornueckue 1eicTBUA:
e BBISABIKITH M XapaKTEPU30BaTh CYIIECTBEHHBIE TIPU3HAKU OOBEKTOB
(sABNICHUT);
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YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIACCU(UKAIIMK, OCHOBAHUS T
0000IIICHNS ¥ CPAaBHEHMUS;

BBISIBISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B pACCMATPUBACMBIX (DaKTaXx,
JTAHHBIX ¥ HA0JTIOJICHUSIX, OTHOCSIIUXCS K (PU3UICCKUM SIBJICHUSIM;
BBISIBIISITh TTPUYHHHO-CJICJICTBEHHBIE CBSI3M NPH HW3YYCHUM (PU3UUECKUX
SIBIICHHI M TIPOTICCCOB, JENIaTh BBIBOIBI C HCTIOIh30BaHUEM JACTYKTHBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUN, BBIJBUTaTh THUIIOTE3bI O B3aWMOCBS3SX
(U3UIECKUX BEIUYHH,

CaMOCTOSTENbHO BRIOUPATh CTIOCO0 perieHus yueOHOH hu3nuecKoi 3a1aun
(cpaBHEHHME HECKOJBKMX BAapUAaHTOB peEIIeHWs, BbIOOp Hambosee
MOAXOSIIETO C YUETOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareJLCKHE 1€ ICTBUA .

UCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKHII MHCTPYMEHT IMO3HAHUS;
IPOBOJIUTH M0 CAMOCTOATENHHO COCTABIICHHOMY IIJIAHY OIIBIT, HECIIOKHBIN
bu3nyeckuil SKCIEPUMEHT, HEOOJbIIOE UCCIeOBaHUE (PUINYECKOTO
SIBIICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHIO,
MOJIy4EHHYIO B XOJ1€ UCCJICIOBAHMUS WM IKCIIEPUMEHTA;

CaMOCTOSATEIbHO (POPMYIUPOBATH 0OO0OIIEHHUS U BBIBOJIBI IO pe3yIbTaTam
pOBEIEHHOTO HAOIOIEHU I, OTIBITA, UCCJICIOBAHNS;

NPOTHO3MPOBATh BO3MOXHOE JalibHEHiee pa3BuUTHE (U3MUECKUX
MPOILIECCOB, & TAKXKE BBIJIBUTATH MTPEATOI0KEHNUI 00 UX PA3BUTUU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

Pabora c undopmanuen:

MPUMEHSATH Pa3IMIHBIC METOJIbI, HHCTPYMEHTHI M 3alPOCHI IIPH TTOUCKE U
oTOope mHpOpMAIMKM WIM JAaHHBIX C y4ETOM TPEIJIOKEHHON ydeOHOMH
buznyeckoi 3a1a4u;

aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH HH(OPMAITHIO
Pa3IMIHBIX BUAOB U (hOPM IIPEICTABIICHUS;

CaMOCTOSITeIbHO BBIOHMpaTh ONTUMAIBbHYIO (HOpPMYy MpEICTaBICHUSL
uHOpPMAIIMM W WUIIOCTPUPOBATh pEIIacMble 3aJauyd  HECJIOKHBIMH
CXeMaMH, THarpaMmMaMu, HHOU Tpa(puKOi U NX KOMOUHAIHSIMHU.

KoMmMmyHMKaTHBHBIE YHHBEPCAJIbHBIE YUeOHbIC 1eHCTBHUA:

B XOJ¢ O00CYXJICHHS y4eOHOTO Marepuajia, pe3yibTaToB J1ad0pPaTOPHBIX
paboT ¥ IPOCKTOB 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYXIaeMOM TEMbI U
BBICKa3bIBaTh WJCH, HAIlCJICHHBIC Ha pEIICHHE 3aJaud W TIOJJICpKaHUe
OarosxenaTeIbHOCTH OOIICHHUS

COIIOCTAaBJISITh CBOM CYXKJICHUS C CYXICHHSIMH JPYTrUX Y4aCTHUKOB
ayaora, 00HapyXKMBaTh Pa3IMINEe U CXOJICTBO ITO3HUITUH;
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BBIP@)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MMChMEHHBIX TEKCTAX;
MyOJIMYHO MPECTABISATH PE3YIbTAThl BHIMOJHEHHOTO (PU3UYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHUMATh M UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW U MHIUBHUTYTbHON
pabOoTHI IPU PEIICHUM KOHKPETHOU (Pr3MdecKOM PO OIeMBbI;

NPUHUMATh LIETU COBMECTHOM NIEATETbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ MOCTIKEHHUIO: paclpeneisaTh poJid, OOCYXKIaTh MPOIECCHl U
pe3yabTaThl COBMECTHOM PabOThI, 0000IIaTh MHEHHUS HECKOJIbLKHUX JTFOCH;
BBITIOJTHATH CBOIO 9acTh PaOOTHI, TOCTHTasi KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPaBJICHUIO ¥ KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMH YJICHAMH
KOMaH/IbI;

OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOUMIA MPOIYKT MO KPUTEPHSIM,
CaMOCTOSTENbHO C(OPMYTUPOBAHHBIM Y4aCTHUKAMHU B3aMOICHCTBHSI.

PerynsiTuBHbIe yHMBepPCaJbHbIEC Y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBIISITH NMPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOMIMX
JUTA peleHus: (pu3nuecKux 3HaHHIA;

OpPUEHTUPOBATbCSI B  PA3JIMUHBIX MOJXOJAaX MPUHATUS  PELICHUN
(MHOUMBHUIyaJIbHOE, TPUHSITHE PELICHUS B TPYIIE, NPHUHITHE PELICHUN
TpYNHoi);

CaMOCTOSITEIbHO COCTABIISATh AJITOPUTM PEIICHUS (PU3NIECKON 3a]a4u WU
IUIaHA MCCJIEOBaHUS C YYETOM HMMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEHN, apTyMEHTUPOBATH IIPEJIaraéMble BApUAHTHI PEIICHUI;
JienaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PEUICHNUE.

CaMOKOHTPOJIb, SMOIIMOHATbHBIA HHTEJLJICKT:

J1aBaTh aJICKBATHYIO OLEHKY CUTyalluy W IIPEIaraTh IIaH €€ N3MEHEHNS;
OOBSICHATh MPUYMUHBI JOCTHKEHHUS (HEJOCTUXKEHHS) pe3yJbTaToB
NeSTeIbHOCTH, JaBaTh OLIEHKY NPHUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JI€SITEIBHOCTD (B TOM YHUCJIE B XOJ BBIMOJHEHUS
(GuU3MUEeCKOTO UCCIENOBaHMs WJIM TMPOEKTa) HAa OCHOBE HOBBIX
O0OCTOSITENILCTB, U3MEHHUBIIUXCS CUTYallMil, YCTAHOBJEHHBIX OIIMOOK,
BO3HHUKIINX TPYIHOCTEMH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTb C€0sI HA MECTO IPYroTo YEJIOBEKA B X0/1€ CIIOPa UM JUCKYCCHUHU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY IPYrOTO;
NPU3HABATh CBOE MPABO HA OLIMOKY MPU PEIIeHNH (PU3NYECKUX 3a7a4 WK
B YTBEPIKJICHUAX HA HAYYHbIEC TEMbI U TAKOE K€ MPaBO APYroro.



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

INPEAMETHBIE PE3YJIBTATHBI

K xoHiry oOyueHust B 7 kjacce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMHUPOBAHHOCTD Y 00 yJarOIMXCSI YMEHUMN :

UCIOJIb30BaTh MOHATUS: (PU3MUECKUE W  XUMHUYECKUE  SIBJICHUS,
HaOJIIOICHUE, SKCIIEPUMEHT, MOJIEb, TUIOTE3a, CAMHUIBI (U3UIECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperarHble COCTOSIHUS BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOEe), MEXaHWYECKOE [BIKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAECKTOPHUS, PaBHOJECHCTBYIOLIAs
cuma, gedopmanus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIIECS COCY/bI,

paznuuarh siByeHus (auddy3us, TEIIOBOE IBM)KCHHE YaCTHIl BEIIECTRA,
paBHOMEpPHOE JBWIKEHHWE, HEPAaBHOMEPHOE JBIDKCHUE, HWHEPIIUS,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPABIX TEN C 3AKPEIUVIEHHOW OCHIO
BpAIllCHUS, TIepe/iayda TaBJICHUs TBEP IBIMU TEIAMH, KUJIKOCTSIMH U Ta3aMH,
arMocepHOe JaBjeHUE, IUIAaBaHUE TeJ, NPEBpAIlCHUs MEXaHW4eCKOu
DHEPTHH) MO ONMHUCAHHWIO UX XaPAaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

pacmo3HaBaTh TMPOSBJICHUE HW3YYCHHBIX (DU3WYECKUX SBJICHUNW B
OKpY)XKaloIleM MHpE, B TOM YHCJE (PU3MUecKue SBJICHUS B TMPHPOJIC:
MIPUMEPHI ABIKCHUS C PAa3IMYIHBIMU CKOPOCTSIMH B JKHBOW W HEKHUBOU
pUpOJe, JACHCTBUE CHIIBI TPEHHS B TPUPOJIC M TEXHHUKE, BIHUSHHE
aTMoC(epHOTOo JTaBJICHUS HA )KMBOW OpTaHM3M, IJIABaHWE PHIO, phIyaru B
Telle YeI0OBEKa, IPU 3TOM TMEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B YUEOHYIO,
BBIJICIISATD CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PU3UYECKUX SIBJICHUIA;
OTIMCHIBATh U3yYEHHBIC CBOMCTBA T€N U (PU3UUYECKHUE SIBJICHHUSI, UCIIOb 3YS
busnuecKue BeMMIMHbBI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tena,
cuJja TpeHwusl, AaBjieHue (TBEPIOTo Tena, )KUIKOCTH, Ta3a), BRITATKUBAIOIIAsT
CuJa, MeXaHW4eckas pabdoTa, MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHIIbI,
KO3 (UIIMEHT TOJNIE3HOTO JACHCTBUS MEXaHW3MOB, KHHETUYECKas |
NOTEHI[MAIbHASI SHEPrusi), NpPU OINUCAHUM TMPABWILHO TPAKTOBATH
(bu3HUeCcKuit CMBICI UCTIOJIE3YEMBIX BEJTMUHH, UX 0003HAUYCHUS U €TUHUTIBI
buU3NUECKUX BEIWYWH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO
GU3NYECKYI0 BEIMYUHY C JPYTMMH BEIUYMHAMH, CTPOUTH Tpaduku
W3Y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITMUHH,

XapakTepu30BaTh CBOWCTBA TeN, (PU3UYECKHE SIBJICHUS U MPOIIECCHI,
UCIIOJIb3YS MPaBUIIA CIIOKEHUS CUJl (BAOJIb OJHOM NpsiMOil), 3akoH ['yka,
3akoH [lackams, 3akoH Apxumena, IpaBUiIo paBHOBeCHs pbhidara (0J0Ka),
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«30JI0TO€ TMPaBWIO» MEXAHUKH, 3aKOH COXPAaHEHWs MEXaHW4YECKOU
SHEPrUM, MpPU OSTOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3alMChIBaTh €M0 MATEMATHYECKOE BBIPAXKECHNE;

e OOBACHATH (PU3MUECKUE SBJICHUS, POLECCHI U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalMil IPAaKTUKOOPHUEHTUPOBAHHOI'O Xapakrepa:
BBISIBJISITH IPUYMHHO-CJIEJICTBEHHBIE CBA3U, CTPOUTH O00BbsCHEHUE U3 1—-2
JOTUYECKHUX 1IaroB ¢ Onopoi Ha 1-2 M3y4eHHBIX CBOMCTBA PU3UUECKUX
SBJICHUN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemarb pacuy€THble 33Aaud B 1—2 NEWCTBUS, HMCIOJIb3Ys 3aKOHBI U
dbopmyIibl, cBA3bIBalONME (DU3MUECKHE BEIWYUHBI: HA OCHOBE aHaIM3a
yCIIOBUS 3a/1a4¥ 3aIICHIBATh KPAaTKOE yCIOBUE, MOACTABIISATh PU3NUECKUE
BEIMYUHBI B (DOPMYJBI U MPOBOAUTH PACUEThl, HAXOJUTH CIIPABOYHbIC
JTaHHbIE, HEOOXOIUMBIE JIJIsl PEIICHHsI 3aj1a4, OIICHUBATh PEATUCTUUYHOCTD
NOJIy4eHHOU (PU3UUECKOM BETMUNHBI;

e pacrmo3HaBaTb IPOOJIEMBI, KOTOPBIE MOXHO PpEMIUTh IPU OMOIIM
bu3nYeCKUX METOA0B, B OMTUCAHUU HCCIIEA0BAHUS BBIJICISATEH MPOBEPSEMOE
NPEANOJIOKEHNE (TUIIOTE3Y ), pPa3INYaTh U UHTEPIIPETUPOBATH MOJYYEHHbINA
pe3ynbTar, HaXOAUTh OIIMOKU B XOJI€ OIBITA, JENaTh BBIBOJBI IO €rO
pe3yJbTaram;

e IMPOBOJAUTH OMNbITBI MO HAOMIOAECHUIO (PUIUYECKUX SBICHUA WJIH
(bu3nuecKux CBOMCTB Tel: (GOPMYyIUPOBATh NPOBEPSIEMBIE P EAIOI0KEHUS,
coOuparh yCTAHOBKY U3 MPENJIOKEHHOTO 000PYyI0BaHUS, 3AIIUCHIBATD X0
OTbITa U (POPMYIUPOBATH BHIBOJIBL;

e BBINOJIHATH MPSAMBIE HW3MEPEHUS PACCTOSHUSA, BPEMEHH, MacChl Tela,
00bEMa, CWJIBI U TEMIEpPATypbl C MCIOJb30BAHUEM aHAJIOTOBBIX U
nu(pOBbIX MPUOOPOB, 3aMMCHIBATH IOKa3aHHWs MPUOOPOB € Y4ETOM
3aJ1aHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

e IPOBOJUTH UCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKOI BETUUHUHBI OT
JIpPYyrol € HCIHOJIb30BAHUEM MPSIMBIX H3MEPEHUH (3aBUCHUMOCTH IyTU
PAaBHOMEPHO ABUKYILEr0CA TeIa OT BPEMEHH JIBU>KEHMS TEJIA, CUJIbI TPEHUS
CKOJIb)KEHUSI OT Beca Teja, KauyecTBa O0OpabOTKH NMOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CHJIbI TPEHMS OT IUIOIIAAN CONPUKOCHOBEHUS TEN, CHUJIBI
YIPYTOCTH OT YAJIMHEHUS] TPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHOW YaCcTH Tea U OT IUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJIa, OT IIIyOUHbI, HA KOTOPYIO IIOTPYXKEHO TENO, YCIOBUI
IUIaBaHUsl TeJl, YCJIIOBHM paBHOBECHS pbluara U OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4e€OHOTO HCCJENO0BaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUs, CIEeNys MPEMJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ybTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEJIMUYMH B BHUJE
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NpeJI0KEHHbIX Ta0JMI] U IpadUKOB, JAeJIaTh BBIBOJABI 0 pe3yibTaTaM
UCCJIeTOBAHUS;

e TPOBOJUTH KOCBEHHbIE M3MEPEHHUS (PUINYECKUX BEIUYHMH (IJIOTHOCTH
BEIIECTBA KHUIKOCTH U TBEPIOTO TeJa, CUJIa TPEHUS CKOJIbKEHUSI, 1aBJICHUE
BO3/1yXa, BBITAIKMBAIOUIAs CHJA, JEUCTBYIOLIas Ha MOTPYKXEHHOE B
KUIKOCTb  TeNO, KOAPOUIMEHT TOJIEHOTO JEWCTBUA  MPOCTHIX
MEXaHU3MOB), CJEAys MPENJOKEHHOW WHCTPYKUMHU: TPU BBIMOJHEHUU
U3MEpEeHHl COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIYHCITH
3HaYEHHE UCKOMOU BETUYUHBIL;

e CcOOMIOAATh MpaBWJIAa TEXHUKH 0€30TMacHOCTH MPpHU paboTe ¢ 1abopaTopHbIM
000pynOBaHHUEM;

e YKa3bIBaTh MPUHIUIMBI ACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMNCTB:
BEChI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIMECs COCYbl, Oapomerp,
phIuar, MoABUKHBINA U HETMOIBUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTh;

e XapaKTepU30BaTh NPHUHLUMUIBI JCHCTBUS HM3yYEHHBIX MNPUOOPOB U
TEXHUYECKHX YCTPOMCTB C OMOpPON Ha HMX OMNHCAHUSA (B TOM YHCIE:
HNOJIIMITHAKYA, YCTPOMCTBO BOJOMPOBONA, THUAPABIMYECKUI Ipecc,
MaHOMETP, BEICOTOMED, MOPIIHEBOM HACOC, APEOMETP ), UCTIOIb3YSI 3HAHUS
O CBOMCTBAX (PU3MUECKHUX SIBJICHUIN U HE0OX0IUMBbIE (PU3NUECKHE 3aKOHBI 1
3aKOHOMEPHOCTH;

e IMPUBOAUTH MNpPUMEPHl (HAXOAUTh HMHPOPMALKIO O  TPUMEPAX)
NPAKTUYECKOTO HMCIOJIb30BaHU (PU3MYECKUX 3HAHUKA B TOBCEIHEBHOMN
AKU3HU U1 o0ecrieueHust 0€30MacHOCTH IIPU 00palleHuu ¢ Npubdopamu u
TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3J0POBbSI U COOIIIOICHHSI HOPM
IKOJIOTHYECKOT0 TOBE/ICHUS B OKPYKAIOILEH cperie;

e OCYHIECTBISITH OTOOpP MCTOYHHMKOB UHpopmanuun B HHTepHeTe B
COOTBETCTBHUU C 33/IaHHBIM TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCSI
3HAHUH W TYTEM CpaBHEHHS PAa3JIMYHBIX HCTOYHUKOB BBIJICIATH
UHPOPMAITUIO, KOTOpasi SIBISETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOWU;

e HCIOJIb30BaTh NPH BHITIOJHEHUU y4EOHBIX 3a[JaHUi HAYYHO -TIOMYJISIPHYIO
JUTEPATYPY (PU3NUECKOTO COACpIKaHUs, CIIPABOYHBIC MAaTEPHUAIIBI, PECYPCHI
cetu VHTepHer, Biaaerh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus MHHOPMALIMHU U3 OTHOHM 3HAKOBOI CUCTEMEI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KPaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(POPMAITUHN (PU3HUECKOTO COJIEPIKAaHUS, B TOM
YHCJIe MyOJIMYHO JeNIaTh KpaTKue COOOIIECHHS O Pe3yIbTarax MPOeKTOB WIN
y4eOHBIX HCCICAOBAHMA, TPU 3TOM T'PAMOTHO UCIIOJIb30BaTh U3Yy4EHHbINA
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MOHSATUUHBIN ammapaT Kypca (HU3UKH, COMPOBOXKIATH BBICTYIUICHHUE
MpE3CHTAIUEH;

e TIPU BBIMOJHEHNH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN pacpeieisiTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3a/1a4aMy,
CJEIUTh 3a BBHITIOJHEHHWEM IUIaHA JEHCTBUM, aJeKBaTHO OICHUBATh
COOCTBEHHBI BKJIaA B  JEATEILHOCTh  TPYIIbI, BBICTPAWUBATH
KOMMYHHKAaTUBHOE B3aUMOAEHCTBHUE, YIUTHIBASI MHEHUE OKPYXKAIOIIUX.

K xonity oOyuenus B 8 kiacce npeaMeTHbIC pe3yIbTaThl HA 06230BOM YPOBHE

JOJDKHBI OTpaxarb CPOPMHUPOBAHHOCTD Y 00yUaIOIINXCS YMEHUI:

e HCIOJIb30BaTh MOHATHUS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUXKCHHE
aTOMOB U MOJIEKYJI, arpEeraTHbI€ COCTOSHUS BEIECTBA, KPUCTAUIUYECKUE U
amMop(QHBIC TeNa, HACHIINICHHBIM W HEHACHINICHHBIA TMap, BJIAKHOCTH
BO3JlyXa, TEMIIEpaTypa, BHYTPEHHSII SHEPTHs, TEIUIOBOW JIBUTATElb,
AJIIEMEHTAPHBIN JEKTPUUYECKHUIN 3apsi]l, IEKTPUUECKOE MOJIE, MPOBOHUKU
U JTUAJIEKTPUKH, OCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE T10JIC;

e paznMuarh SIBJICHUS (TEIJIOBOE PACIIMPEHUE U CKaThe, TeIUlolepenaya,
TEIJIOBOE PAaBHOBECHE, CMAYMBaHKE, KAWJUISIPHbBIC SIBJICHUS, UCTIApECHHUE,
KOHJICHCAIUs, IJIaBJICHUE, KpUCTAUIM3alus (OTBEp/ICBAaHUE), KHUIICHUE,
Terionepeaaya (TErIONPOBOJHOCTh,  KOHBEKIIUS, U3JIy4YCHUE),
AJIEKTpU3ALMS TeJl, B3aUMOJICUCTBUE 3apsIA0B, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM, DJIEKTP OMarHUTHAsT MHYKITUS )
MO0 ONHUCAaHHUIO MX XapAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIONIMX TAHHOE (PU3UYECKOE SIBJICHUE;

e pacmo3HaBaTh IMPOSBJICHUE U3YYCHHBIX (U3UYECKUX SBJICHUUA B
OKpYXXaloIleM MHpE, B TOM 4HUCJE (PU3UUECKHE SIBJICHUS B TMPUPO/IE:
MOBEPXHOCTHOE HATSHKCHHE M KalWUBIPHBIC SIBJICHUS B TPUPOJIE,
KpUCTAUIBl B Tmpupojie, uziaydeHue CoJiHIa, 3amep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pazoBaHUE POCHI, TYMaHa, UHES, CHETa, SJICKTPUUECKUE
ABJCHUST B atMoc(epe, IEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emJu, Apen( noarocoB, poab MArHUTHOTO MOJIS AJIs1 )KU3HU Ha 3EMUE,
MOJSIPHOE CHUSIHUE, TPU 3TOM TEPEBOJAUTH MPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIJICTSATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUYECKUX
SIBJICHUM;

e OIKMCHIBATh U3YYEHHBIC CBOMCTBA TNl U (PM3UYECKHUE SIBJICHUS, UCTIObL3YS
(bu3nYecKue BeMMUUHbI (TeMIleparypa, BHYTPEHHSS SHEPTHUs, KOJIUYECTBO
TEIUIOTHI, YJeNbHAas TEIUIOEMKOCTh BEILECTBA, YACIbHas TEIUIOTa
TJIaBJICHUSA, yJelbHas TeIJIoTa NapooOpa3oBaHUs, yeidbHAas TEIUIoTa
CropaHusi TOIUTMBA, KOAY(PGUIMEHT TOJIE3HOTO JCHCTBHS TEIJIOBOM
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MaIllMHbI, OTHOCUTEJbHAS BIAXKHOCTh BO3/yXa, AMEKTPHUECKHMA 3aps 1, cChia
TOKa, JJEKTPUUYECKOE HAIMpPSKEHUE, COMNPOTUBJICHUE TMPOBOJIHUKA,
yJIeIbHOE COMPOTHUBIICHUE BEILIECTBA, pa00Ta U MOUTHOCTH AJIEKTPUYECKOTO
TOKa), MpU OMNHCAHWU TPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICT
UCII0JIb3YEMBIX BEJIMYMH, 0003HaYEHUS U €UHULIBI (PU3UYECKUX BEJIMUUH,
HAXOJIUTh (POPMYJIbI, CBSI3BIBAIOLIME JAAHHYIO (PU3UUECKYIO BEIMUMHY C
OPYTUMH BEIMYMHAMH, CTPOUTH TpapUKH H3YUYEHHBIX 3aBUCUMOCTEH
(U3UIECKUX BEIUYHH,

e XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHUS M MPOLECCHI,
UCIIOJIb3ys OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISI pHO-KUHETUUYECKOM Teopuu
CTPOEHUS BELECTBA, MPUHIMI CYNEPIO3UIMU MOJel (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsiia, 3akoH OMa i yyacTKa 1T, 3aKOH
Jxoyns—JIeHna, 3aK0H COXpaHeHUs DHEPTUHU, IPHU TOM /1aBaTh CJIOBECHYIO
(bopMyIMpPOBKY 3aKOHA U 3aIMCHIBATH €T'0 MAaTEMAaTHUECKOE BHIPAKEHHE;

e OOBACHATH (PM3MUECKHE TPOLIECCHl M CBOWCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyallMii MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISTH
NPUYUHHOCIEACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
1aroB ¢ OMOpPOW Ha 1-2 H3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHU,
(bu3nYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e pemare pacyE€THbIE 3a7a4yd B 2—3 JEWUCTBUS, MUCIOJIb3Yyd 3aKOHBI U
dbopmyiibl, cBA3bIBaIONME (DU3MUECKHE BEIWYUHBI: HA OCHOBE aHAIM3a
yCIIOBUSI 33/1a4d 3allMChIBAaTh KPATKOE YCIIOBUE, BBIABISATH HEIOCTATOK
JNAHHBIX I pEIeHUs 3aJadd, BbIOUpATh 3aKOHBI U (OPMYIIbL,
HEOOXOaUMBIE st €€ pelIeHus, MPOBOJAHWTH PacyE€rbl U CpPAaBHUBATH
MOJIy4eHHOE 3HaUeHue (U3NYECKON BEIMYMHBI C U3BECTHBIMU IaHHBIMU;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIMTh NpPH TOMOIM
bU3UIECKUX METOJIOB, MCTOJB3Ysl ONMUCAHWUE HCCIICNOBAHUS, BBIICTSITH
NpOBEpSEMOE TMPEIOJIOKEHUE, OLEHUBATh MPABUIBHOCTh TMOPSIIKA
POBEICHUS UCCIIE0BAHMS, J1EIaTh BHIBOIHI;

e TPOBOJUTH OIBITHl TO HAOMONCHUIO (U3MUECKUX SIBICHUNA WK
(du3nIECKUX CBOMUCTB TeN (KamWUIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUSI
BO3JyXa OT ero 00béma, TeMIeparypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHus MpU M3IYYEHHMH OT LBETa H3JIy4darolled (MOriouaroeil)
MOBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIIEPATYpPhl KUIAKOCTH U
wion@ad e€ TOBEPXHOCTH, BJEKTpU3alUs Tel U B3aUMOJICHCTBUE
ANIEKTPUYECKUX  3apsJ0B, B3aUMOJICHCTBUE TOCTOSIHHBIX MAarHUTOB,
BU3YAIM3allMsl MAarHUTHBIX TIOJICH TOCTOSIHHBIX MAarHUTOB, JIEHCTBHSA
MarHMTHOTO TIOJsI HA TMPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA,
CBOMCTBA AJEKTPOJBUraTesisi IMOCTOSHHOIO TOKa): (POpMYIHpOBATH
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pOBepsEMbIE MPEATIONIO0KEHHs, COOMPaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO
000py10BaHUs, OMUCHIBATH X0 OIIbITa U (POPMYIUPOBATH BBIBOIBL;

e  BBIIIOJIHATH NPSIMbIE U3MEPEHMSI TEMIIEPATYPBI, OTHOCUTEILHON BIIAJKHOCTH
BO3/yXa, CWIbl TOKA, HANPSIKEHUS C HCHOJb30BAHUEM aHAJIOTOBBIX
npuOOpOB U AATYUKOB (PU3MUYECKUX BEIMUMH, CPABHUBATh PE3YJbTaThl
U3MEpEHUH ¢ yIETOM 3a1aHHOM a0COMFOTHOM MOTPEITHOCTH;

e TPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NUECKON BETMUUHBI OT
JIpYrod C UCHOJB30BAHMEM TPSAMBIX H3MEPEHHH  (3aBUCUMOCTb
COIIPOTHUBJICHUSI NPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAM IOIEPEYHOro
CEUEHMSI U YIETbHOTO CONPOTUBJICHNUS BELIECTBA IPOBOHUKA, CUJIbI TOKA,
UAYLIETO 4Yepe3 MPOBOJHUK, OT HaNpsDKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCJIEJOBATEIbHONO W NApaUIEIbHOTO  COEIMHEHUN
NPOBOJHUKOB): IUIAHUPOBATh HCCIIEAOBAHUE, COOUpaTh YCTaHOBKY U
BBITIOJIHATh M3MEPEHUs], CIeays NPeJI0OKEHHOMY IUIaHy, (UKCUPOBATh
pe3yNbTaThl MOJTy4E€HHOM 3aBUCUMOCTH B BUJI€ TaOJHII U TpaUKOB, 1€1aTh
BBIBO/IbI 110 pE3YyJIbTaTaM HCCIICAOBAHUS;

e IPOBOJAUTh KOCBEHHBIE H3MEPEHHUS (PUINYECKUX BEIUUYMH (yAelbHas
TEIMJIOEMKOCTh  BEIIECTBA, COMPOTUBJICHHWE TMPOBOJHUKA, paboTa u
MOIIHOCTh DJICKTPUYECKOTO TOKA): IJIAHUPOBATh HU3MEPEHUs, COOUpPATH
HKCIIEPUMEHTAIIbHYIO YCTaHOBKY, CJIEAYsl MPEII0KEHHON MHCTPYKIUH, U
BBIYUCJISITh 3HAYEHUE BEJIMYHHBI;

e coOmroaaTh NpaBUiIa TEXHUKU 0€30MacCHOCTH pU paboTe ¢ 1adopaTopHbIM
000py/I0BaHUEM;

e XapakTepu3oBaTh MPUHLMUIIBI JCHCTBUS H3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONTUCAHUS (B TOM YHUCJIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, TapoBasi TYypOUHA, aMIIEpMETP, BOJIBTMETP,
CUETUMK AJIEKTPUYECKOW DHEPrUM, HIIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBarelibHbIE  3JEKTPONPUOOPHl  (IPUMEPBI),  ANEKTPUUECKUE
NPEeIOXPaHUTENH, JIEKTPOMArHuT, AJIEKTPOABUraTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAaX (PM3UUECKUX SBJICHUH M HEOOXOJMMBbIE
bu3nuecKue 3aKOHOMEPHOCTH;

e pacro3HaBaTb NPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HU3MEPUTEIbHbIC
IpUOOPHI [0 CXEMaM U CXeMAaTUYHBIM pPUCYHKaM (KHJIKOCTHBINA TEPMOMET,
TEPMOC, TCUXPOMETpP, TUTPOMETP, JIBUTaTEllb BHYTPEHHETO CrOPaHus,
AIIEKTPOCKOII, PEOCTaT), COCTAaBJIATh CXEMbI 3JEKTPUUECKUX Lenel ¢
MOCJIEIOBATEIbHBIM U MApAJUICTbHBIM COECUHEHUEM JJIEMEHTOB, pa3anyas
YCJIOBHBIE 0003HaUE€HUS 3JIEMEHTOB AJIEKTPUUECKUX LETCH;

e TMPUBOIUTH TMpUMEpPhl (HaXoAUTh HHMOpPMALMIO O  MpPUMEPax)
MPaKTUUYECKOTO HMCIOJIb30BaHUS (PU3NYECKUX 3HAHWNW B IOBCEIHEBHOU
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KU3HU I 00ecrieueHrs 0€30IMacHOCTH IPU OOpaIleHuu ¢ IpudopamMu 1
TEXHUYECKUMH YCTPONUCTBAMHU, COXPAHEHUS 30POBH 5 U COOFOACHHS HOPM
AKOJIOTUYECKOTO MOBEAEHUS B OKPYKAIOIIEH CpeIe;

OCYIIECTBIATh TMOUCK HWHPOpMAIMK (U3UIECKOTO COJEp)KaHUA B
NHTepHeTe, HAa OCHOBE HMMEIOIIMXCS 3HAHUW M NYTEM CPABHCHUS
JIOTIOJTHUTENILHBIX UCTOYHUKOB BBIICIISTH HH(GOPMAITHIO, KOTOPast SIBIISIETCS
MIPOTUBOPEUUBON UITU MOKET OBITh HEIOCTOBEPHOM;

WCIIOJIb30BAaTh MTPHU BBHITIOJHEHUH YYEOHBIX 3aIaHUN HAYYIHO -TIOMYJIIPHYIO
JauTepaTrypy GpU3UIECKOro CoAepKaHMsl, CIIPABOYHBIC MaTepUAIIbI, PECYPCHI
cetu HHTepHer, Bianerp NpUEMAMH KOHCIEKTHPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAILIMY U3 OJHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHbMEHHBIE M KpPATKUE YCTHBIE COOOIEHWS,
0600mas wHpOpPMAIMI0 H3 HECKOJBKHUX HWCTOYHUKOB (DHU3UIECKOTO
COJIEpKaHusl, B TOM YHCJIE TyOJMYHO MPEICTABIISATh PE3YyJIbTaThl P OSKTHOM
WJIM UCCJIEI0BATEIbCKOM AESTEIbHOCTH, TPU 3TOM I'PAMOTHO UCTI0JIb30BaTh
U3YYCHHBIM TOHSATUHMHBIN ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUUICHUE MPE3EHTAIIUEH;

IpU BBITIOJHEHUH YYEOHBIX MPOCKTOB M HCCICAOBaHUN (PU3WUIECKHX
NPOLIECCOB paclpeiesiTh O00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/]a4aMu, CJICAUTh 3a BHITIOJHEHUEM IJIaHa JIEUCTBUMN U
KOPPEKTUPOBATh €ro, aJieKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJ B
JeATEeIbHOCTD I'PYIIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aMO,1EHCTBUE,
MPOSIBIISISt TOTOBHOCTD pa3peliaTh KOHQIUKTHI.

K xoH1y 0Oyuenus B 9 kiacce npeIMeTHbIE PE3yJbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkarb COPMHUPOBAHHOCTD Y 00yUaIOIINXCS YMEHUI:

UCIIOJIb30BaTh IMOHATHUS: CHUCTEMa OTCUETa, MarepualibHas TOYKa,
TPAeKTOpHUsL, OTHOCUTEIbHOCTh MEXaHUUECKOTO ABMXKEHUs, Aeopmarms
(ynpyrasi, mjiacTHYecKas), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTb M INEPETPY3KH, UEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEINO,
LHEHTP TSKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHUUECKUE KOJIeOaHus U
BOJIHBI, 3BYK, THPPa3BYK U yJIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, LIKAJIa
AIIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JaTbHO30PKOCTb,
CIIEKTPBI UCITYCKaHUS U TMOTJIOLICHU, anb(a, OeTa- U raMMa-u3JIydeHusl,
U30TOIIbI, Si/IepHAas SHEPTeTUKA;

pazinyaTh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBI)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [BW)XEHHE, CBOOOIHOE
najiecHue Tell, paBHOMEPHOE JIBM)KEHUE 10 OKPYKHOCTHU, B3aMOICHCTBIE
TEJl, PEaKTUBHOE JBIKEHUE, KoJiebaTelnbHOE ABMKEHHE (3aTyXarolume U
BBIHY>KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JABUKEHHUE, OTPaKEHHUE
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3ByKa, MPSAMOJIMHEHHOE pPacIpOCTpaHEHHE, OTPAXKEHUE M MPEIOMIICHUE
CBETa, TIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KEeHUE OEIOTO CBETA B
CIIEKTP M  CJIOKEHUE CIEKTPAIbHBIX I[BETOB, JHCIEPCHUS CBETa,
€CTECTBEHHAA PaJUOAKTUBHOCTH, BOZHUKHOBEHHE JIMHEMYATOr0 CIEKTpa
U3ITy4EHUs) TIO OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBHITOB,
JIEMOHCTPUPYIOIINX JAaHHOE (PU3UUECKOE SIBJICHUE;

e pacmo3HaBaTh IMpPOSIBICHHE W3YYCHHBIX (U3MYECKUX SBJICHUH B
OKpy>KaroleM Mupe (B TOM 4Yuclie (PU3UYECKHE SBJICHUS B TPHUPO/IE:
NPWIMBBI U OTJIMBBI, IBH>KEHUE TUIaHET COJTHEYHON CUCTEMBI, PEAKTUBHOE
JNBWKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB YKUBOTHBIMU,
3EMJIETPSICEHUE, CEHUCMHUYECKHE BOJIHBI, I[yHaMH, 03XO, LIBETa Tell,
ONTUYECKUE SIBJICHUS B MPUPOJIE, OMOJOTUYECKOEe ACUCTBUE BHIUMOIO,
yIbTPa(QUONETOBOTO W PEHTICHOBCKOTO U3NMYYEHHUH, €CTECTBEHHBIN
panvoOaKTUBHBIM (DOH, KOCMHUYECKHE JY4H, PaJUOAKTUBHOE H3IydCHHE
OPUPOJHBIX MHUHEPAIOB, JEHCTBUE PAAUOAKTHBHBIX W3Iy4eHHH Ha
OpraHu3M 4YeJlOoBeKa), IIPU ITOM IEPEBOJAUThH NMPAKTUYECKYIO 3a/Jady B
y4eOHYI0, BBIJICTSTh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UYECKUX
SIBJICHUI;

e OMNHCHIBATH U3yYEHHBIC CBOMCTBA TEN U (PU3UUECKUE SBJICHUS, UCTIOIb3YS
(¢u3nueckue BEIUYMHBI (CPEAHSss U MIHOBEHHAs CKOpPOCTb Tejia MpH
HEPABHOMEPHOM JBH)KEHUH, YCKOPEHHE, MEepeMEIlEeHUe, MyTh, YIrJOBas
CKOpOCTb, CWJIAa TPEHHS, CHJIA YNPYTOCTH, CHJIA TIKECTH, YCKOPEHHE
CBOOOJHOrO NAaJCHUSA, BEC TeEa, HUMITYJbC TeNa, HWMILYJbC CHIIBIL,
MexaHudeckas padoTa M MOIIHOCTb, NOTEHUUAIbHAs JHEPrusl Tea,
HNOJHATOTO HAJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUS CHKATOU
NPYKUHBL, KHHETUYECKAs SHEPTHsI, IOJHASI MEXaHUUECKasi SHEPTUs, IEPUO
U 4YacToTa KoJieOaHuM, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTelb NPEJIOMJIEHUS Cpeabl), NpH ONUCAHUU
NPaBWIbHO TPaKTOBaTh (PM3UUYECKUN CMBICT HCIMOJb3YEMbIX BEIWYUH,
0003HaYeHUs] U EAUHUIBI (PU3NYECKUX BEIWYMH, HAXOJIUTH (POPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3UUECKYIO BEIMYMHY C APYTUMHU BEIMYUHAMY,
CTPOUTH rpaKi U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTHMUNH;

e XapakTepu3oBaTh CBOMCTBA Tel, (PU3UUECKUE SBJICHUS W MPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHMsI HEPTUH, 3aKOH BCEMHUPHOTO TITOTEHUS,
OPUHIMUI CYNEPIO3UIMU CWI, NPUHLUI OTHOCUTeNnbHOCTU [amues,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MUMIYJbCa, 3aKOHBI OTPAXKEHUS U
MPEIOMJICHHUSI CBETA, 3aKOHBI COXPaHEHUSI 3apsIJ0BOT'0 K MACCOBOTO YHCENT
IpU SAJIEPHBIX PEAKIUSIX, TIPH ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa U 3aMKChIBATh €r0 MaTEMATUYECKOE BBIPAKEHUE;
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e OOBACHIATH (PU3MYECKUE TPOIECCH M CBOMCTBA TEJNI, B TOM YHUCIE U B
KOHTEKCTE CUTYaIlMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBIISTH
NPUIUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTUIECKUX
IIIaroB C OMOpPOM Ha 2—3 M3YYCHHBIX CBOWCTBA (PM3UYCCKHX SIBJICHHM,
(bu3HUEeCcKuX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e peEIIaTh pacUETHBIC 33/1a4M (OMUPAIOLIKECS HA CUCTEMY U3 2—3 ypaBHEHUM ),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NUECKUE BETUIUHBI: HA
OCHOBE aHAIM3a YCIOBUS 33J]a4H 3aMUCHIBATh KPATKOE YCIOBHUE, BHISBIIATH
HEIOCTAIOIIME WM N30BITOYHBIE JaHHBIC, BRIOUPATh 3aKOHBI M (DOPMYJIBI,
HEOOXOIUMBIE [JIs pELICHUs, NPOBOAUTH pPAcUY€Tbl M  OLIEHUBATbH
peaTMCTUYHOCTh MOJTy4YEHHOTO 3HaUeHHUs (PU3NUECKOM BETUYUHBL;

e pacro3HaBaTb MPOOJIEMBbI, KOTOPBIE MOXHO PpELMIUTh MPU HOMOIM
bu3nYeCKUX METOJIOB, MCHOJb3Ysl OMUCAHHE HCCIEIOBAaHMS, BBIJCISATH
IPOBEPSEMOE NPEAINOJIOKEHUE, OLEHUBATh NPABUWIBHOCTh MOPSIKA
NPOBEACHHUSI UCCIIENOBaHMs, JI€1aTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUN U OTIBITOB;

e IMPOBOJAUTH OMNBITBI MO HAOMIOACHUIO (PUIUYECKUX SBICHUA WJIH
¢u3nyeckux CBOMCTB TeNn (M3y4yeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs! PHEPTUH, 3aBUCUMOCTh IMEpHOJa KOJIeOAHWN MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPYKUHbI U HE3aBUCUMOCTbH OT
aAMIUTUTY/bl MAJIBIX KOJIEOAHU, MPSIMOJIMHENHOE pacIpOCTPAHEHHUE CBETA,
pasyioKeHue Oenoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)keHUsI MpeAMeTa B coOuparoiei
JWH3€, HAOJIIOJEHUE CIUIOUIHBIX M JIMHEHMYaThIX CIEKTPOB U3IIyYEHUs):
CaMOCTOSITENIbHO COOMpaTb YCTAHOBKY M3 M30BITOYHOrO Habopa
000pyA0BaHUS, ONUCHIBATH XO/1 OIBITA U €r0 PE3YJIbTAThl, (POPMYINPOBATH
BBIBOJIBI;

e IPOBOJUTH MIPU HEOOXOIUMOCTH CEPUIO MPAMBIX U3MEPEHUM, OTIpenessis
CpeiHee 3HAYEHUE U3MEpAEMOW BeMWYUHBI ((POKYCHOE pacCTOSHUE
cobuparonieii JHMH3bI), OOOCHOBBIBATH BHIOOP cmoco0a H3MEpEeHUs
(M3MepUTETHLHOTO TPUOOPA);

e TMPOBOJUTH MCCJEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSMbBIX U3MEPEHU (3aBUCUMOCTh ITyTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM JABWXEHUM 0€3 HauaJbHOM CKOpPOCTH, Mepuoja
KOJIeOaHUN MaTeMaTUYeCKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTU
yria OTpaXEeHHsI CBETa OT yrja MaJleHUusl W yIJya MPEeIoOMIICHHUsI OT yria
NaJieHus): IUIAHUPOBAaTh HCCJEAOBAHUE, CaMOCTOSITEIbHO COOMparh
YCTaHOBKY, (UKCHUpPOBATh pPE3YyJbTaThl IMOJYYEHHOW 3aBHUCUMOCTU
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(GU3UYECKUX BEIUYWH B BUAE TaOMMIT W TpadUKOB, JAeidaTh BBIBOABI IO
pe3ynbTaTtam HCCIIeI0BaHNS;

e TMPOBOIUTH KOCBEHHBbIC H3MEpPEHUS (U3UYECKUX BEIUYUH (CpemaHsist
CKOPOCTb M YCKOPEHHE TeJla MPU paBHOYCKOPEHHOM JIBI)KEHUH, YCKOP CHUE
CBOOOJHOrO MaJcHUs, >KECTKOCTh MPYXKHUHBI, KOIPPHUIUEHT TpeHUs
CKOJIb)KEHHsI, MEXaHW4YecKas pabdoTa M MOIIHOCTh, YacTOTa M TIEPHO
KOJIeOaHWH MaTeMaTHYEeCKOTO M TPYXUHHOTO MAasTHUKOB, OINTHYECKAsT
cuiaa coOuparomie JHMH3BI, PaaHOaKTHBHBIN (OH): IIAaHHUPOBAThH
U3MEpPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBITIOJHSITH
U3MEPEHUs, CIenysl MPEIJIOKEHHOW WHCTPYKIIMH, BBHIYUCIISITh 3HAYCHUE
BEJIMUUHBI U aHATM3UPOBATH MOJTYYCHHBIE PE3YIbTAThl C YIETOM 3aJaHHON
IIOTPEIIHOCTH U3MEP CHUN;

e CcOOMIOAATh MPaBWJIA TEXHUKH 0€30TMacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000py/I0BaHUEM;

e pasnuYaTh OCHOBHBIE MPU3HAKK W3YUYCHHBIX (DPU3UIECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCOIOTHO TBEPJOE TENO, TOUYCUHBINM HMCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, TUTaHeTapHask MO/1eJIh aTOMa, HYKJIOHHAsSI MOIeJTh
aTOMHOTO SI7Ipa;

e XapakTepW30BaTh TMPUHIMUILI JACHCTBUS HW3YyYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM HA HMX OMHUCAaHUSA (B TOM YHCIIE:
CIIUOMETP, JaTYMKH TOJIOKEHUsS, PACCTOSHUS W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEpUCKom, QoToamnmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JT03MMETp, Kamepa BuibcoHa), HUCMOIB3ys 3HAHUA O
CBOMCTBaX (HU3WYECKUX SIBJICHUM W HEOOXoAWMbIe (DU3UIECKUC
3aKOHOMEPHOCTH;

e HCIIOJH30BaTh CXEMbI I CXEMAaTHYHBIC PUCYHKH M3YUYCHHBIX TEXHHUECKUX
YCTPOMUCTB, U3MEPHUTEIILHBIX MPUOOPOB U TEXHOJIOTUICCKUX ITPOIIECCOB TPH
pelIeHur  Y9eOHO-TIPAKTHYECKUX 337a4, ONTHYECKHUE CXEMBbI IS
NOCTPOEHUSI U300paKEHUH B IJI0 CKOM 3€pKajie U COOMPAIOILEH IMH3E;

e TMPUBOAUTH MNpUMEpPbl (HaXoAUTh HHGMOpPMALMIO O  MOpPUMEpax)
MPAKTUIECKOTO HWCIIOJh30BaHUSA (PU3WYECKUX 3HAHWK B ITOBCEIHEBHOU
KU3HU U1 oOecrieueHust 0€30MacHOCTH IpU OO0paIleHuu ¢ Npubdopamu u
TEXHUICCKUMH YCTPONUCTBAMH, COXPAHCHUS 3J0POBBS M COOJFOACHIS HOPM
HKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOLIEH CPEIE;

e OCYIICCTBIATHL TOUCK HHpOpMAIMKU (PU3UUIECKOTO COJCpKAHUSI B
HHTepHeTe, caMOCTOSATEIILHO (GOPMYIIHPYS IIOUCKOBBIM 3aIPOC, HAXOIUTh
IyTH OIPEACIICHHS JOCTOBEPHOCTH IMOJYIEeHHOW HHPOpMAIINA HA OCHOBE
UMEIOIIMXCST 3HAHUW 1 JIOTIOJTHUTEIbHBIX HCTOYHUKOB;
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WCIIOJIb30BaTh MTPHU BBHITIOJHEHUH YYEOHBIX 3aIaHUN HAYIHO -TIOMYJIIPHYIO
auTeparypy GpU3uIecKOro CoAepKaHusl, CIIPABOYHBIC MaTepUAIIb, PECYPCHI
cetu HHTepHer, Bianerp NpUEMAMH KOHCIEKTHPOBAHUS TEKCTAa,
npeoOpa3zoBaHus HHGOPMAIIUH U3 OTHOM 3HAKOBOM CUCTEMBI B PYTYIO;
co3/aBaTh COOCTBEHHBIC MUCHMEHHBIEC U YCTHBIE COOOIIEHUSI HA OCHOBE
uHGOPMAIIMM W3 HECKOJIbKUX HCTOYHUKOB (DM3UYECKOTO COJIEPIKAHUS,
MyOJIMYHO MPEICTABIATH PE3YIbTaThl MPOSKTHOM MM UCCIIEI0BATEHCKON
NEATeIbHOCTH, TPU O3TOM T'PaMOTHO HCIOJIb30BaTh HW3YYEHHBINA
MOHSATUIHBIA ammapar HM3ydyaeMoro pasjena (QU3UKu W COMPOBOXKIATH
BBICTYIUICHHE TpE3eHTalMeil ¢ yd4éroM OCOOCHHOCTEH ayauTopud
CBEPCTHHUKOB.



,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanucbio.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJunuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3ieJioB U TeM (¢ poBbIe)
Kontpoabubie | [IpakTuyeckue
n/n NMporpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. ®u3nka u e€ pojib B NO3HAHNHU OKPY’KaIOIIEro Mupa
bu6mmoreka [IOK
11 Dusitica - Hayia 0 npHpose 2 https://m.eds00.ru/7f416194
bu6nuoreka [JOK
1.2 o 2 1
VISHHCCIHE BEITIH https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO]] TO3HAHUS https //m.edso0.ru/7f416194
Hroro mo pazneny 6
Pa3ned 2. [lepBoHayajibHbIe CBeJI€HUS 0 CTPOEHUH BellleCTBA
bubmuoreka IIOK
2.1 CTpocHHe BeiecTsa 1 https://m.edso0.ru/7f416194
29 JIBM>KEHHE ¥ B3aMMO/ICHCTBHE YaCTHI] ) 1 bubmuoreka IIOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6nuoreka [JOK
2. 2
3 ATpEraTHBIC COCTOSIHIA BEILIECTB https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nea 3. /IBu:keHUE M B3aUMoelicTBHeE TeJl
3.1 MexaHn4ecKkoe IBUKEHUE 3 bubmotexa TIOK

https://m.edsoo.ru/7f416194
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bu6nuoreka [IOK
3.2 Muepuus, macea, n10THOCTE 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Cruna. Bant cron 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Paznen 4. /laBjieHue TBE pabIX TeJl, dKUIKOCTE U ra30B
41 Hasnenue. [lepenavya naBneHus TBEPIABIMU 3 bubmmoreka [IOK
' TeJIaMH, KU AKOCTIAMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
4.2 Jlapierue xuKocTn > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChEpHOE JaBleHuE 6 https://m.edsoo.ru/7f416194
44 JlelicTBME )KUAKOCTH U ra3a Ha MOrpyKEHHOE 7 3 bubmoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznen S. Pabora u MmomHOCTb. JHeprus
bubmuoreka IIOK
51 PaboTa n mOIFOCTS 3 ! https://m.edso0.ru/7f416194
bubmuoreka [IIOK
5.2 Hpocteie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
98 Mexanuyeckas sHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 68 12
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8 KJIACC
KosmnuecTBo yacos JIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne ni/mn past Konrpoabusie | IIpakTuyeckue (mupp )
NMporpaMMbl Bcero o0Opa3oBareJbHbIE
padoThI padoThI
pecypcsbl
Paznean 1. TeruioBblie siBJIe HUSI
. bubmmoreka [IOK
11 CtpoeHue 1 CBOICTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6nmnoreka [JOK
12 Tenuioere nporeccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznen 2. JjaekTpuyeckne 1 MATHUTHBIE sIBJIE HUSI
DJeKTpUYEeCcKre 3apsiibl. 3apsKEHHbIE Tella bubmmoreka [IOK
2.1 . 7 1
U UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoreka [IOK
2.2 ITocTOSIHHBIN ANMEKTPUUECKUNA TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6munoreka [JOK
2.3 MariuTHEIC ABICHHA 6 ! 15 https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
2.4 OINIeKTPOMArHUTHAs! MH YKL 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
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9 KJIACC
KosmnuecTBo yacos JIeKTPOHHBIE
HaumeHoBaHMe pa3/ieioB H TeM ¢ poBbIe
Ne ni/mn P Konrpoabusie | IIpakTuyeckue (mupp )
NMporpaMMbl Bcero o0pa3oBareJjibHbIE
padoThI padoThI pecype
Paznen 1. Mexanu4eckue siBJIeHUsI
11 MexaHH4ecKoe IBHYKCHUE H CITIOCOOBI €To 10 1 bu6mmoreka [IOK
' OITHCaHHUSI https://m.edsoo.ru/7f41a4a6
. Bbu6munoreka [JOK
1.2 B 2 1
SAHMOAICHCTBHE TET 0 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.3 10 3
3aKOHbL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3nen 2. Mexanuueckue KoJ1e0aAHUA H BOJHbBI
bu6mmoreka [IOK
2.1 Mexanmseciue konedanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6munoreka [JOK
2.2 Mexannyeckue BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Paznen 3. JjieKTpOMArHUTHOE 1M0JI€ ¥ 3JI€KTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHuTHOE TOJIE U bubnnoreka [IOK
3.1 6 2
3JI€KTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hrtoro 1o paznery 6

Pa3nea 4.

CBeToOBBIE ABJIEHUSA
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41 3 5 9 bubmoreka [IOK
' AKOHDL paclipocTpancHus caeta https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTUYecKue MpUuOOPbI 6 3 https://m.edso0.ru/7f4lada6
Bu6munoreka [JOK
4.3 Paznoxxenne Germoro cBera B CIIEKTp 3 2 https:/m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznen 5. KBanroBble siBJIe HUS
bubmuoreka [IOK
51 Hcnyckanue u morioniEeHue CBeTa aroMoOM 4 1 https/m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (CTPOCHHE aTOMHOTO A/pa 0 . https://m.edsoo.ru/7f41a4a6
Bbu6munoreka [JOK
5.3 S nepHbie peakunu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3neu 6. [loBTOpUTEIbHO-00001IAKOIIMIA MOYJIb
6.1 [ToBTOpEeHME 1 000O0ITICHNE CONEePKAHUS 9 5 bubmoreka [IOK
' Kypca (Qu3uKH 3a 7-9 Kiacce https://m.edsoo.ru/7f41a4a6
Hrtoro 1o paznery 9
OBHIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 102 27
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IHOYPOYHOE INTAHUPOBAHHE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoJsbHbIE
padoThI

IIpakTnueckue
padoThbI

Jara
U3y4eHusl

DJIeKTPOHHbIE
¢ poBeIe
oOpa3zoBareJibHbIE

pecypchl

du3nkKa — HayKa O IPUPOJE.
SIBnenus npupoasl. Pusndeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIJIOBBIC,
SJICKTPUYCCKHUEC, MAarHUTHBIC,
CBCTOBBIC, 3BYKOBBIC SIBJICHUSA

dusnueckre BeTUYUHBI U UX
U3MepeHue

VYpoxk-uccnenosanue "M3mepenue
TEMIIEPATYPhL IIPYU IIOMOIIA
KHUAKOCTHOTO TEPMOMETpA U
JaTYMKa TeMITepaTypbl”

Kak ¢usuka u npyrue ecteCTBEHHbBIC
HAYKU U3Y4arOT IPUPOLY.
EcrecTBeHHOHAYYHBIN METO/T
nosHaHus. Onucanue pU3nIecKux
SIBJIEHWUH C IIOMOIIBI0 MOJENIEN

bu6nuoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenosanue "[Iposepka
TUIIOTE3bI: JAILHOCTh MOJIETA
mapuKa, MyIEeHHOTO



https://m.edsoo.ru/ff09f72a
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TOPU30HTATIBLHO, TEM OOIIBIIE, YeM
0oJbIIIe BBHICOTA ITyCKa'

Ctpoenue BewectBa. ONbITHI,

7 OKa3LIBAIOIHE TUCKPETHOE bubmorexa [IOK
a He JHCKp https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIlleCTBA
8 JIBMI)KEHHME YaCTHI] BEIICCTBA Bubmmorexa OK
https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue «ONbITH 110
9 HaOJIIOIEHHIO TEIJIOBOTO
pacImMpeHust Ta30B»
10 ArperaTHbIe COCTOSIHUS BEIECTBA
BzauMocBs3p MeXIy CBOMCTBaMU
BEINECTB B PA3HBIX arperaTHhIX
1 COCTOSIHUSIX U UX bubnmuorexa [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https//m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUU BOJBI
Mexannyeckoe IBUKECHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE Bubmorera IIOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bubmuoreka IIOK
13 CxopocTs. EquHuLb! cKopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyru 1 BpeMeHU IBUIKEHU S bubmiorexa IIOK
yr p A https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3akoH HHEPLIVN.
P N PH bubmuoreka [IIOK
15 BiaumMopelicTBue Ten Kak MpUYUHA

HU3MCHCHMU A CKOPOCTHU ABHUIKCHHUA TCII

https://m.edsoo.ru/ff0a0c10
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IImoTHOCTH BemecTBa. PacueTr Macchbl

bu6nmuoreka [JOK

16
1 00BbeMa TeJia MO0 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHnas pabdorta
17 «OrnpeneneHue mIOTHOCTH TBEPIOTO
TEIa»
18 Pemenue 3amadg mo reme bu6mmorexa [IOK
"[InoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al123c
Cuila Kak XapakTepHuCcTHKa
19 B3auMojercTeug teir. Cuaa
yrpyroctu. 3akoH ['yka
JlaboparopHnas padota «3yueHue
3aBUCHUMOCTH PACTHKEHUS
20
(medopmanun) MpyKUHBI OT
IIPUJIOKEHHOH CHJIBI»
21 SIBnenune tarorenus. Cuiia TSDKECTH
CBsI3b MEXY CUJION TSDKECTH U
22 MAacCoH Te leyBec Tena. Pemenue bubmmorera [IOK
a. a. https://m.edsoo.ru/ff0al778
3ama4d o teme "Cuia tsokectn"
Cuuia TshbkecTd Ha JPYrux IIIaHeTax.
23 dusnyeckre xapakTePUCTUKA bubmiorexa HOK
p p https://m.edsoo.ru/ff0a1502
IJIaHEeT
bu6mmoreka [JOK
24 Msmepenne cun. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bubmuoreka IIOK
25 Bec Tena. Hesecomocs https://m.edsoo.ru/ff0al778
CrnoxxeHne IByX CHJI, HallpaBJIECHHBIX
. BV . P bu6mmorexa [IOK
26 110 OJTHOM TIPSIMOH.

PaBHOAelcTBYIOIIAS CHIT

https://m.edsoo.ru/ff0ala70
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27

Pemenne 3amad mo teme
"PaBHOACHCTBYIOIAS CUT"

28

TpeHue CKOIbXKEHUs U TPEeHUE
nokod. TpeHnue B npupojie u
TEXHUKE

bubmuoreka IIOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHas pabora «3yuenne
3aBUCUMOCTHU CUJIbI TPEHUS
CKOJIKEHUSI OT CUJIBI IAaBIICHUS U
XapakTepa CONMpPHUKACAIOIIMXCS
IMOBEPXHOCTEW

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

30

Pemenune 3amay Ha onpeneneHue
PAaBHOJAEHUCTBYIOIEH CHJIBI

31

Pemenne 3agau mo tremam: «Bec
Tenay, «I'paduyeckoe M300paxeHune
cry, «CHIIBIY,
«PaBHOZIECUCTBYIOIIAS] CUID»

bubmuoreka IIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbsHas paboTa mo TemMam:
«MexaHn4YecKoe IBHIKEHUE,
«Macca, II0THOCTBY, «Bec Tenay,
«'paduyeckoe M300paskeHUE CUII,
«Cunbb»

33

Hapnenue. CiocoObl yMEHbILIEHUST U
YBEJIMYEHUS AABJICHUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBnenue raza. 3aBUCHMOCTh
JIaBJICHHUS Ta3a OT 00BEMA,
TeMIIEPATyphl

bubmuoreka IIOK
https://m.edsoo.ru/ff0a2376
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[lepenaua naBiieHust TBEPABIMU

bu6moreka [IOK

35 TeNaMu, >KUIKOCTIMU W Ta3aMH. https//m.edsoo.ru/ff0a25b0
3axon Ilackans
JlaBlieHHE B )KMIKOCTH U rase,
36 BBI3BAHHOE JIEMCTBUEM CHUJIBI Bubmzorera LJOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3amau o teme «JlaBnenue bubmuoreka [IIOK
B JKUIKOCTH U raze. 3akoH Ilackams https://m.edsoo.ru/ff0a2826
bu6nmuoreka [JOK
38 Coobmatonprecs cocyme! https://m.edsoo.ru/ff0a2970
39 I'mpapaBayuyeckuii mpecc bubmmorera [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopumeBoi
KU JIKOCTHBIN HAcoc
Atmocdepa 3emmn. [Tpuannb
CYILIECTBOBAHHUS BO3] ol
e VI bu6mmorexka [IOK
41 000104YKH 3eMIIH. 3aBUCUMOCTH
https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO JABJICHUS OT BBICOTHI
HaJ| ypOBHEM MOpsI
42 Bec Bo3myxa. AtmMocdepHoe bubnmorexka [IOK
JTaBJIEHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHOTO bubnmoreka [IOK
nasienus. OnbiT Toppuyemnu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOCHEPHOTO
44 bu6mmoreka [IOK
AlaBJICHUA OT BRICOTRI HAl ypOBHCM https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomerp-anepona. AtmochepHoe bubnuoreka [IOK

AaBJICHHUEC HAa Pa3/IMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pemienne 3aga4 mo teme

46
"ATMocdepHOe naBiieHue"
JleiicTBUE )KUJIKOCTH U Ta3a HA Bu6 LOK
nonuoTexa
47 o €HHOE B HUX TEJIO.
TPy https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHnas pabora
48 «OnpeneneHne BbITAIKMBAIOIIEH bu6mmotexa LIOK
CHUJIBI, ICUCTBYIOLIEH Ha TEIo, https//m.edsoo.ru/ff0a33fc
MOTPY’KEHHOE B KHUIKOCTh
JlabopaTopHas paboTta mo Teme
«ccnenoBanre 3aBUCUMOCTH Beca Bu6 1OK
n nonoTexa
49 ela B Bode (iT 0bnEma https://m.edsoo.ru/ff0a3514
MOTPYKEHHOH B JKUJKOCTh YaCTH
Tena»
bu6nmoreka [JOK
50 Hnasasne ex https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas pabora
"KoHcTpynpoBanue apeomerpa uiu
51 KOHCTPYHUPOBAHUE JIOAKU U
OIpeIeIICHUE €€
Tpy30nOoabEMHOCTH"
Pemenuie 3amay mo TeMam:
59 «[IlnaBanue cynos. bubnmuorexa [IOK
BosnyxorutaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B»
53 Mexanuyeckasi pabota bubmorexa [IOK

https://m.edsoo.ru/ff0a3f82
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54

MomHocTts. EnuHuIIBEI MOIITHOCTH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccinenoranue "Pacuér
MOIIHOCTH, Pa3BUBACMOU IIPU
oabEMe 110 JecTHUIle"

56

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecHe cuil Ha peryare

57

KonTponbHas pabota o teme
«/laBeHME TBEPIBIX TEII,
JKUJIKOCTEH U Ta30B» /
Bceepoccniickas mpoBepodHas
pabora

58

PesepBHbIii ypok. Pabora c
TEKCTaMU 110 TeMe «/laBieHune
TBEPIBIX TEI, XKHUIKOCTEH U Ta30B» /
Bceepoccniickas mpoBepodHast
pabora

bubmuoreka IIOK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B Texauke, ObITY U IPUPO/IE.

JlaGopatopHas pabota
«ccnenoBanue yciuoBUt
pPaBHOBECHSI ppIYara»

0.5

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amad mo teMe «YCI0BUA
paBHOBCCI/ISI quara»

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent moneznoro neiicTBus
MexanusMma. Jlaboparopuas padora
«3mepenune KIIJI HakioHHOMN
TIJIOCKOCTH

0.5
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62

Pemenue 3amau mo teme "Pabora,
MommHocTh, KIT/"

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHudeckasi SHEprusi.
Kunernueckas 1 moTeHIanbHast
SHEeprus

bubmuoreka IIOK
https://m.edsoo.ru/ff0a4252

64

3aKoH COXpaHEHUS] MEXaHHUYECKON
SHEPTHU

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

65

YPOK-IKCIIEPUMEHT 110 TEME
"JKCIEpUMEHTAIbHOE OINPEAEICHUE
WU3MEHEHMS KNHETUYECKON U
ITOTEHIIUATIBHOMN SHEPIUH IIPU
CKaTbIBaHWUU TeJa 10 HAKIOHHOU
IIJIOCKOCTH"

66

KonTponbHas pabota o teme
«PaboTa 1 MOITHOCTb. DHEPTHS»

67

PesepBHblii ypok. Pabora c
TeKCTaMH 110 TeMe "MexaHndecKoe
nBuxenue"

bu6mmorexka [IOK
https://m.edsoo.ru/ff0adee6

68

PesepBubIii ypok. Pabora ¢
TekctaMu 1o Teme "PadoTa.
Moumnocts. OHeprus"

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68

12
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8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHBbIE
Ne Jlara ¢ poBLIE
Tema ypoka Konrpoasusie | IIpakTuyeckue dp
n/n Bcero 6 6 u3yuyeHusi | oOpa3zoBaTeJibHbIE
padoTsI padoThI pecypesI
OCHOBHBIE [TOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOI bubnuotexa LIOK
1 1
TEOPHH U MX OTIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPKACHUS
2 Macca u pa3mep aToOMOB ¥ MOJIEKYII 1
Mopenu TBEPIOTO, JKUJIKOTO U
3 raz000 a3H01;0 COCTOSIHU U 1 bubmmorexa LIOK
p https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBsicHEeHHE CBOMCTB TBEPIOTO,
KHUAKOTO U Ta3000pa3HOro
4 COCTOSIHU BEIECTBA Ha OCHOBE 1
ITOJIOKEHU I MOJIEKYIISIPHO-
KUHETUYECKOU TEOPUU
5 Kpucrammueckue u amopgHbie 1 bubnuorexa [IOK
Tela https://m.edsoo.ru/ff0a5800
CmaunBaHMe U KallUJUISIPHOCTb. bu6mmotexa LIOK
6 1
IloBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe pacumpeHue 1 cxxaTue 1 bromuorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpaTyphl
8 CO CKOPOCTBIO TEIUIOBOTO JIBHYKCHHS 1
4acTHUIl
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Buyrpennsis sneprus. CriocoObt bubnuotexa LIOK

9 . .

W3MEHEHHUS BHYTPEHHEH YSHEPTUr https://m.edsoo.ru/ff0a5c60

10 B . bubmuoreka [IOK

HARLTETIonCpenatin https://m.edsoo.ru/ff0a6412
VYpox-kordepennus "TIpakrnyeckoe
HCIOJIb30BaHUE TEIIJIOBBIX CBOMCTB bubmuoreka IIOK

11 }

BELIECTB U MAaTEpUAJIOB B LEISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonunuecTBo TennoTel. Y aenbHas bubmuoreka [IOK
TEMJI0EMKOCTb https//m.edsoo.ru/ff0a6976
YpaBHEHUE TEIJIOBOTO OallaHca.

13 TermnooO6MeH u TENI0BOE bubmorexa LIOK

. . https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaboparopHas pabora

14 "UccnenoBanue sBICHUS bubmuoreka [IIOK
Ter1000MeHa NP CMELIMBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsiueld BoibI"

Pacuer xonmnuecTBa TENIOTHI,

15 HEO0OXOIMMOTO IS HarpeBaHUs
TeNa U BBIJEISIEMOTO UM TIPH
OXJTXKJICHU U
JlaGopatopnas pabota

16 "Onpenenenue yaeabHON Bubmmorexa HOK

P Y " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TOnJauBa. Y IejabHast bubnuoreka LIOK

TCILJIOTA CropaHus

https://m.edsoo.ru/ff0a7b5a
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[InaBnenue u oTBEpACBaHUE

18 HUCTAUTMYCCKUX TeN. Y AeIbHas bubmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
TEIJIOTA TIIaBJICHUS
JlabopaTtopHnas pabora
19 "Omnpenenenre yaeabHON TEMIOTHI bubmmorexa TIOK
P y” https://m.edsoo.ru/ff0a72fe
TLJIABJICHUS JIbJa
20 [TapooOpa3oBanue U KOHICHCAIUS. bu6mmotexa LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YaenpHas Ternora
mapooOpa30BaHMs U KOHJICHCAIIHH.
21 3a§ncnf/{ocm Temrmepar I[I)I ) bubmmorexa TIOK
patyp https://m.edsoo.ru/ff0a786¢c
KUTICHHS OT aTMOC(EPHOTO
TaBJICHUS
Brnaxxunocts Bozayxa. JlaboparopHas
99 pabota "Omnpenenenue bubnuotexa LIOK
OTHOCHUTEJILHOH BIIAYKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayxa"
23 Pemenune 3ama4 Ha onpeneneHune
BII&YKHOCTH BO3/IyXa
[MpuaIUIE paOOTHI TEMIOBBIX
24 nsurateneif. [lapoas TypOuHa.
JIBuratenb BHYTPEHHETO CTOPAHUS
KIII TenmoBoro nBuratens.
25 TenioBBIE ABUTATENN U 3aIIATa Bubmmorexa HOK
. https://m.edsoo.ru/ff0a7c7c
OKpY)KaroIIeH CpeJibl
26 3aKoH COXpaHEHHUS W MPEBPAICHUS

OHCPIMH B TCILJIOBBIX IMpOoLECCax
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[loaroroBka K KOHTPONIEHOI paboTe
o TeMe "TenIoBeIe ABJIEHUSL.

bu6mmorexka [IOK

27
W3meHeHue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BelecTa"
KonTponbHas pabota o teme
28 "TernoBele siBieHUs. M3menenune bubmorexa [IOK
o https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BelecTBa"
29 Dnexrpu3zanus ten. J[Ba poaa
JIEKTPUYECKUX 3apsAa0B
VYpok-uccienoBanue
30 "DJIeKTpu3anus TeJ WHIYKIUCH |
IIPU COIPUKOCHOBEHUU"
31 B3aumojericTBre 3apsHKEHHBIX TEIL. bubnuorexa [IOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
HanpspkeHHOCTbD 3J1EKTpUYECKOrO bu6mumotexa LIOK
32 .
noss. [IpuHIuUI cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TOJIEH
Hocutenu snexrpuyeckux 3apsaos.
33 DnemeHTapHbIi 3apsn. CTpoeHue
aToma
34 IIpoBOAHMKHN M TUAIIEKTPUKH. 3aKOH bubnuoreka LIOK
COXpaHEHUs IIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha IpUMEHEHUE bu6mumotexa LIOK
CBOMCTB 2JIEKTPUYECKUX 3apsT0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUM TOK, YCIOBHUSI €T0
bu6morexa [IOK
36 CyIIeCTBOBaHMS. VMcTOUHMKH

SJICKTPUYCCKOT'O TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
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37 Tleii - N N bubmuoreka [IOK
CHCTBHA STICKTPHHACCKOTO TOKa https://m.edsoo.ru/ff0ag96b2
Ypok-uccinenoBanue "JleiicTBrue
38 AIEKTPUYECKOTO TOJIS Ha 1
MPOBOJHUKH U TUAJIEKTPUKHA"
39 DJIEKTPUYECKUN TOK B METaILJIaX, bubnmorexa [IOK
JKUJKOCTAX U ra3zax https://m.edsoo.ru/ff0a9838
40 DJleKTpUyecKas 1emnb U e&
COCTaBHBIE YaCTH
Cuna toka. JIabopatopnas pabora
41 "U3MmepeHue U peryanpoBaHue CHIIBI 0.5 bubmnorexa LIOK
) p perymp ' https://m.edsoo.ru/ff0agbd6
TOKa
DIIEKTPUUYECKOE HaIIPSHKEHUE.
Bonsrmerp. JIaboparopnas pabota bubnmuorexa [IOK
42 . 0.5 ]
M3mepenue u peryaupoBanue https://m.edsoo.ru/ff0a9e 14
HanpspKeHUs "
ConpoTHUBIECHUE IPOBOJHHUKA.
43 v eJI;LHoe COII OTI/II)BJIeIfHe bubmorexa OK
A p https://m.edsoo.ru/ff0aa738
BEILECTBA
JlabopaTtopHnas pabora
"3aBUCHMOCTD DJIEKTPHUYECKOTO
44 CONPOTUBJIECHHUS II 0113)0 HHKA OT €T0 1 bubmorexa [IOK
p POBOA https://m.edsoo.ru/ff0aa738
JUTMHBI, TIJIOMIAIA TTOTIEPEYHOTO
ceueHus u marepuaia"
3aBUCHUMOCTE CHUJIBI TOKA OT
bu6nmuoreka [JOK
45 HanpspkeHus. 3akoH Oma Juist

ydaCTKa Lenu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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JlaGoparopHas paboTa
"UcciemoBaHue 3aBUCUMOCTH CUJIIBI

bu6muoreka [JOK

46 TOKa, HAYHIETo Hepes pesuctop, ot https://m.edsoo.ru/ff0aa04e
COIMPOTHBIICHUS PE3UCTOPA U
HanpsbKEHUs Ha pe3ucrope”
47 [locnenoBaTtenbHOE U MapaUIETBLHOE
COEJIMHEHUSI IPOBOAHUKOB
JlaGoparopHnas pabota "TIpoBepka
MPaBUJIA CIIOKEHU S HAIPSHKEHU I bubnuoreka LIOK
48 .
IIPH MTOCIEA0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEJMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopuas padora "TIpoBepka
IIpaBUJIA U1 CUJIBI TOKA MPU bubmuotexa LIOK
49 .
MapajuieTIbHOM COCTMHECHUH https://m.edsoo.ru/ff0aadle
pe3uctopoB"
Pemenne 3amad Ha mpuMeHEHHE
50 3aKOHA OMalI TSt a&fquoro bubmmorexa [IOK
AP https://m.edsoo.ru/ff0aaf8a
COCJIMHEHUSI IPOBOAHUKOB
Pabora u MmonmHoOCTh
51 JICKTpUY Km: TOKa. 3aKOH bubmmorexa TIOK
HICKTPHTICCKOTO TOK4. 0 https://m.edsoo.ru/ff0ab124
Jxoyns-Jlena
JlaboparopHas pabota
52 "On Ie) eJIl(:HI/Ie pa6OTBI 1 MOIIHOCTH bubmorexa LIOK
pei p | e https://m.edsoo.ru/ff0ab3e0
ANIEKTPUYECKOTO TOKA
DJIEKTpUYECKUE 1IEeNU U
53 MOTPEOUTENN FITEKTPUYECKOM bu6mumotexa LIOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
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54

IlocTossHHBIE MAarHUTEI, HX
B3aUMOJEICTBUE

55

VYpoxk-uccnenosanue "U3yuenue
10JIel MOCTOSIHHBIX MarHUTOB"

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0ac3d0

56

MarautHoe mose. MarHuTHoe 1mose
3eMIId U €10 3HaUEeHUE I JKA3HU
Ha 3emMiie

bubmuoreka IIOK
https://m.edsoo.ru/ff0acOba

57

[ToaroToBKa K KOHTPOJIbHOM padoTe
110 TeMe "DJIEKTPUYECKUE 3apsbl.
3apspDKCHHBIE TeNa U UX
B3auMozeicTBus. [locTosHHBIN
ANEKTPUYECKUN TOK"

bu6morexka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbHas paboTa o teme
"DJIeKTpUYECKue 3apsibl.
3apspKeHHBIE Tella U UX
B3auMozeicTBus. [locTosHHBIN
AJIEKTpUYECKUil TOK" /
Bceepoccuiickas mpoBepodHas
pabora

bubmuoreka IIOK
https://m.edsoo.ru/ff0abea8

59

PezepBHblii ypok. Pabota ¢
TEeKCTaMHu 110 TeMe 'TIoCTOSTHHBIN
AJIEKTpUYEeCKuil TOK" /
Bceepoccniickas mpoBepodHas
pabora

bubmuoreka [IIOK
https://m.edsoo.ru/ff0acdc6

60

OmnbIT Opcrena. MarHuTHOE 10J1€
JIEKTPUYECKOTO TOKa MarHuTHoe
10JIE KaTYyIIKU C TOKOM

bu6morexka [IOK
https://m.edsoo.ru/ff0ac1d?2



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
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61

[IpuMeHeHMe 3IeKTPOMarHuToB B
texuuke. JlabopaTopHas pabora
"3ydenue NeiCTBUS MATHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

bu6mmorexka [IOK
https://m.edsoo.ru/ff0ac74a

62

DJIEKTPOJIBUTATENH MOCTOSHHOTO
Toka. Vcrionb3oBanue
AEKTPOABUTATENICI B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHuas padora
"KonctpynpoBanue u uzydeHue
paboThI AJIeKTpoABUTATENSA"

bubmuoreka IIOK
https://m.edsoo.ru/ff0ac86¢

63

Omnsitel apanes. 3akoH
AJICKTPOMAarHUTHON WHAYKITUH.
IIpaBuio Jlenna

64

OnekrporeHeparop. CrocoObl
ITOJTY4EHUS DIEKTPUUECKON
SHEPIUU. DIIEKTPOCTAHIUHU Ha
BO300HOBJISIEMBIX UCTOUYHUKAX
SHEPruu

65

[TonroToBKa K KOHTPOJIBHOU paboTe
10 TeMe "DJIEeKTpUYEcKue U
MarHUTHBIC sIBJIEHUS"

66

KonTtponbsHas paboTta mo teme
"JeKTpruUecKue U MarHUTHbIE
sABJeHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acbl14

67

PesepBHbIii ypok. Pabora ¢
TeKcTaMu 110 TeMe "TerioBbie

sBiieHud"

bubmuoreka IIOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
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PesepHbIii ypok. Pabora c

68 TekcTaMd 110 Teme "MardutHble 1
sBiieHug"
b E KOJIMYECTBO YACOB I1
OBIIEE KOJI CTBO CO (@) 68 145

[NIPOTPAMME
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9 KJIACC
KounuecTBo yacon DJIeKTPOHHBbIE
Ne Hara ¢ poBbie
Tema ypoka Konrpoasusie | IIpakTuyeckue
n/m Bceero u3yueHusi | oOpa3oBaTesibHbIE
padoThI padoThI pecype
1 MexaHnndeckoe JIBUKECHHE. 1
MarepuanbHasi TOUka
) Cucrema orcuera. OTHOCUTENBHOCTh 1 bubmuoreka [IIOK
MEXAaHNYECKOIO JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MpsSIMOJIUHEITHOE 1 bubnuotexa LIOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsiMOSIMHEHHOE
4 nBukeHue. CpeHss 1 MTHOBEHHAs 1
CKOpOCTh
5 IIpsiMonMHENHOE paBHOYCKOPEHHOE 1 bubnuoreka LIOK
JIBUKEHUE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NMpsSMOJIMHEWNHOTO
6 PaBHOYCKOPEHHOTO JIBUKCHUS. 1
I'padmk cxopocTn
JlaGoparopHnas paboTa
7 "OnpeneneHue yCKOpeHus Tela mpu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"
3 CBoOoanoe nagenue ten. OnbITHI 1
lanmnes
9 PaBHOMEpHOE ABUXKEHUE 1O 1 bu6mmotexa LIOK
okpyxxHocTu. Ilepuon u yacrora https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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oOparenus. JIuneiinas u yrinosas

TpeHus"

CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
1 [lepBoiii 3akoH HptoToHa. Bektop bubmuotexa LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [IOK
PaBHOpeWcTBYIOIIAS crila https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axon HetoToHa. bubnunoreka [IOK
Cynepnosuius i https://m.edsoo.ru/ff0ae982
14 Pemienue 3aay Ha mpuMeHEHHUE bubnuoreka LIOK
3akoHOB HperoToHa https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocTu. 3akoH I'yka https://m.edsoo.ru/ff0aeca?2
16 Pemenue 3amau o reme «Cuna
YIIPYTOCTH»
Jlab 0
17 S opatoprai pabota bubnmoreka [IOK
(OHPCICTICHUC KCCTKOCTH https://m.edsoo.ru/ff0aee28
MPYKUHBDY
bu6mmoreka [IOK
18 Cua penus https//m.edsoo.ru/ff0af738
19 Pemenue 3amaud mo teme «Cuna bu6moreka [IOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
Jlab 0
20 | Oa oparopras pabota bu6mmoreka [JOK
TIpeAcicHne Koa(p?nuneHTa https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJTBKECHHUS
Pemenune 3amad mo teme "3aKOHEBI
b K
21 HeroTona. Cwra ynpyroctu. Cuia nommorexa LIO

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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22

Cuna TSHKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. YCKOpEeHHUE CBOOOIHOTO
MageHus

bu6moreka [IOK
https://m.edsoo.ru/ff0af044

23

VYpok-koHdpepenuus "J[BuxeHue Ten
BOKpYI' TPaBUTAIlMOHHOTO LIEHTPa
(Conmueunas cucrema). ['amakruku”

24

Pemenue 3amaud mo teme "Cuna
TSHKECTH U 3aKOH BCEMHPHOTO
TArOTeHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af5f8

25

IlepBast KocMuueckasi CKOPOCTb.
HesecomocTs u neperpysku

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecHe MaTepuaibHON TOUKH.
AOGCOIOTHO TBEPIOE TETIO.
PaBHoOBecue TBEpAOTO TENA C
3aKpEIJIEHHON OChIO BPAILLEHUS.
MowmenT cuinsl. LleHTp TsbKEcTH

bubmuoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecHe MaTepuaibHON TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOIO TENA C
3aKpEIUIEHHOW OCBIO BpallCHHUS.
MowmeHT cunbl. LleHTp TshxecTn

28

Pemenue 3amau mo teMe "MoOMEHT
cuisl. Lentp Tsoxectn"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b02b4

29

[TonroToBKa K KOHTPOJIBHOW padboTe
o teMe "MexaHu4ecKoe ABUYKEHHUE.

Bzaumonetictsue Ten"

bubmuoreka IIOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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KonTponbHas pabota o teme

bu6moreka [IOK

30 ’MexaHquCKoe JIBHDKCHUC. https://m.edsoo.ru/ff0b06ec
Biaumoneiicreue ten"

Nmnynec Tena. UMnynec cuiesl.

31 3aKOH COXpaHEHUs] UMIYIbCA. bubnmorexa [IOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aNMO/IeiiCTBHE

39 Pemenne 3agad mo Teme "3akoH bu6nmuoreka [JOK
COXpaHECHUS UMITYJIbca" https://m.edsoo.ru/ff0b096c

33 Ypok-koHdepenius "PeaktuBHOE
JBUKEHUE B IPUPOJIE U TEXHHKE"

bu6mmoreka [JOK

34 Mexanpeckas paboTa 1 MOLHOCTE https://m.edsoo.ru/ff0b0a84

35 Pabora cuibl TSDKECTH, CHITBI bu6moreka [IOK
YIIPYTOCTH U CUJIIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaboparopHas paborta

36 «OnpeneneHue pabOThI CUIIBI TPEHUS
IIPU PaBHOMEPHOM JIBUKEHUHU Tella
10 TOPU30HTAITBHOMN TOBEPXHOCTH

37 CBsi3b HEPTUHU U PaOOTHI.

IloTeHnmanbHas SHEPrUs
Kunernueckas sueprus. Teopema o bubmuorexa [IOK

38 .

KUHETUYECKON DHEPIUU https://m.edsoo.ru/ffob0c32

39 3aKOH COXpaHEHUsl SHEPIUHU B
MEXaHUKe

40 JlaboparopHuas padota «3yueHue bubnmoreka [IOK

3aKOHa COXpPAaHCHUA SHCPIUN»

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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41

KonebarenpHoe TBUKEHUE U €T0
XapaKTePUCTHKA

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aryxaronme KoneOaHusl.
BeinyxieHHbIE KoneOaHus.
Pe3onanc

bubmuoreka IIOK
https://m.edsoo.ru/ff0b20f0

43

MaremaTu4eCcKuil U NpyKUHHBIN
MasTHUKU

44

VYpok-uccienoBanme «3aBUCUMOCTh
nepuo/ia KojebaHuil OT KECTKOCTH
MPYKUHBI U MACCHI TPy3a»

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[peBpaiieHre YHEPTUN IPU
MEXAaHNYECKNX KOJIeOaHUIX

46

JlaGopaTopHas pabora
«Ompenenenre 4acToTHl U IIepruo/ia
KOJIEOAaHU I PYKUHHOTO MasiTHUKa

bubmuoreka IIOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHast pabota «IIpoBepka
HE3aBHCUMOCTH MTepHO/Ia KoJieOaHui
Tpy3a, MOJIBEUICHHOTO K HUTH, OT
MacChl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexanundeckue BoJIHBL. CBOICTBa
MexaHU4ecKkuX BOJH. [IpogonbHbIe 1
MOTMEepPEYHbIE BOTHBI

bubmuoreka IIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPJIOM TeEJIE.
CeiicMuueckue BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’keHUE 3BYyKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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o1

Ypoxk-uccnenosanue "Habmronenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTHUYECKHI PE30HAHC

53

VYpok-koHdpepeHius "YabpTpa3ByK U
uH(ppa3ByK B IpHpOJIE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[lonroToBka K KOHTPOJILHOW padboTe
110 TeM€ "3aKOHBI COXPaHEHHSL.
Mexanuyeckue KoiaebaHus U BOJIHEI"

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTposbHas padota 1o teme
"3aKOHBI COXpaHEHUS.
Mexannueckue KoieO0aHusa 1 BOJIHBL"

56

DJIEKTPOMarHuTHOE TOJIe.
SHCKI‘I)OMaI‘HI/ITHI)IC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH

58

Ypoxk-koHpepennus "llkara
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHUE 3JIEKTPOMATHUTHBIX
BOJIH I COTOBOM CBS3HU"

bu6moreka [IOK
https://m.edsoo.ru/ffO0b2fe6

59

VYpoxk-uccnenosanue "Usyuenue
CBOMCTB 2JIEKTPOMAarHuTHHIX BOJIH C
MOMOIIHI0 MOOUIIEHOTO TenedoHa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6e

60

Permenmne 3a/1a4 Ha OIIPCACIICHHUEC
YaCTOThI U JJIMHBI
BHCKTpOMaFHI/ITHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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61

DJIeKTpOMarHuTHasi Ipupojia CBETa.
CkopocTth cBeTa. BoiHOBBIE
CBOICTBA CBETA

bu6moreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Ucrounuku ceerta. [IpsimonuHerinoe
pacnpocTpaHeHHe CBeTa. 3aTMEHU s
Connua n JIynst

bub6auoreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aKoH OTpa)kKeHHsI CBETa. 3epKaia.
Pemenue 3aau Ha MpUMEHEHHE
3aKOHA OTPa)KEHUS CBETa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienue cBera. 3aKkoH
IIPEJIOMIIEHUSI CBETA

bu6nmuoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

[TonnHOE BHYTpEHHEE OTPAKEHUE
cBeTta. Mcnonp3oBaHue IMOJIHOTO
BHYTPEHHETO OTPAXKEHUS B
OINTHYECKUX CBETOBOJAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGoparopHas paboTa
"MccnenoBanue 3aBUCMMOCTH yIiia
MIPEJIOMJICHHSI CBETOBOTO JIy4da OT
yIia naJeHus Ha TpaHulle "BO31yX-

CTCKIIO

67

VYpox-koHpepeHus
"Uctions30BaHKe MTOJTHOTO
BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS
CBS3bp"

68

JInmn3el. OnTudeckas cuia JAH3bI

bubmuoreka IIOK
https://m.edsoo.ru/ffOb3f2c



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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69 [TocTpoenue n300pakeHui B TMH3aX bromuoreia LIOK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHast pabota

20 "Onpenenenue GOKYCHOTO bubnmoreka [OK
PacCTOSHUS U ONITUYECKON CHUIIBI https://m.edsoo.ru/ff0b4206
CcOOMpArOIIeH JTNMH3BI'

Ypoxk-koHepenuus "OnTuyeckue bubnuorexa [IOK

& JUH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

79 ['ma3 kak onTuyeckasi cucrema. bubmuoreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHdepenrus "/ledexror
3penusi. Kak coxpanuts 3peHue"

Pasnosxenue 6enoro ceera B CHEKTP.

24 Omnsitel HetoToHa. Croxxenne bubnmuorexa [IOK
CIIEKTpaJIbHBIX 1[BETOB. /lucnepcus https//m.edsoo.ru/ffOc0f4c
cBeTa
JlaGoparopHas pabota "OnbIThI 110
pa3noKeHHUIo OEI0ro CBEeTa B CIHEKTP

75 Y BOCIIPUATHIO [[BETA IIPEAMETOB IIPU bubmorexa [OK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIIOJJCHUH Yepe3 LBETOBbIC
GbunbTpEI'
VYpok-npakrrkym "BosiHOBBIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHuns u qudpaxaus”

7 OmnwiTel Pezepdopna u nnanerapHas bubnuoreka LIOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens aTroma

bopa



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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I/ICHYCKaHI/Ie U IIOIJIOICHUE CBCTa

bu6moreka [IOK

79 aromMoM. KBanTel. JInnenyarsie https2/m.edsoo.ru/ffoc 144
CIIEKTPBI
80 VYpok-nipakrukym "HaGmroneHue bubnuoreka LIOK
CIEKTPOB UCITycKaHuA" https://m.edsoo.ru/ff0c1550
81 PanmoakTiBHOCTH U €€ BHJIBI bubmorexa IOK
g 8 https://m.edsoo.ru/ff0c1672
82 CtpoeHune aTOMHOTO sjIpa. bubnmoreka [IOK
Hyknonnas monens https://m.edsoo.ru/ff0c18ac
83 PanuoakruBHbIE IPEBPALLEHNUS. bu6mumotexa LIOK
N3oTomsI https://m.edsoo.ru/ff0clal4
84 Pemenue 3amad mmo teme: bubmuoreka [IOK
"PanmnoaktuBHBIC TIpeBpaIicHUS" https://m.edsoo.ru/ffOc1b4a
85 [lepuoa momypacnana
Ypok-koHpepeHus
86 "Plz I/IoaKT(fIZpHBIe W3ITy9ICHHS B bubmorexa [IOK
8 i | https.//m.edsoo.ru/ff0c2126
MIPUPOJIC, METUITUHE, TEXHUKE
Ane epea . 3aKo
87 FICPHBIE PEAIILTH. JaKOHE bubmuoreka [IOK
COXPATICHHA 3apATIOBOTO H https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCel
88 DHeprusi CBsI3U aTOMHBIX SI7IEP. bubnmoreka [IOK
CBsI3b Macchl U DHEPTUU https//m.edsoo.ru/ffOc1d7a
89 Pemenne 3anay no reme "AnepHeie
peakuuun"
9 Peakuuu cuHTe3a U JIeNeHus saep. bu6nmuoreka [JOK
Uctounuku sneprun ColiHIla U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 VYpoxk-xoHpepenuus "Snepras

sHepreTuka. JleicrBus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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PaAOAKTUBHBIX U3TYYCHU N HA
YKUBBIC OPraHU3MbI"

[ToaroroBka K KOHTPOJIBHOW paboTe
1o TeMe "DJIeKTPOMarHuTHOE MoJI€.

bubmmoreka [IOK

92
DJIEKTPOMarHUTHbHIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBieHu"
KonTponbHas pabota o teme
93 "DJIeKTpOMarHuTHOE MOJIE.
DJIeKTpOMarHuTHHIE BOJIHBI.
KBanToBbie siBeHU"
IToBTOpenue, 0600IIEHHUE.
94 Jlabo ETO HBIE 8.6[1(1)TLI 0 Kypc bubmmorexa LIOK
p pv p pey https//m.edsoo.ru/ff0c245a
"BsanMopercTeue ten"
[ToBTOpenue, 0600mIEeHne. Pemenue
95 acquII){Hx Y KaYECTBEHHBIX 33124 bubmmorera LIOK
p A https://m.edsoo.ru/ff0c2572
no reme "TerioBbie nporecch”
[ToBTOpenue, 0600menue. Pemenue
9% pacyETHBIX U KAYECTBEHHBIX 3a/1a4 bubnmuorexa [IOK
no Teme "KIIJI TennoBbix https://m.edsoo.ru/ff0c2a22
nBurareiaein"
[ToBTOpenue, 0606meHue. Pemenne
97 ACUETHBIX U KAYECTBEHHBIX 3a7a4 bubmmorera LIOK
p a https://m.edsoo.ru/ff0c2b30
no teme "KIIJI amexrpoycranoBok"
[ToBTOpEeHME, 0600IICHNE.
bubmuoreka IIOK
98 JlaboparopHbie pabOTHI 0 KypCy

"CBeToBbI€e ABIcHUS"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
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99

IToBTOpenue, 0606mEeHue. Pabota c
TEKCTaMU 110 TeMe "3aKOHBI

COXpaHEHUs B MexaHuke"

bu6moreka [IOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpenue, 0606menue. Pabora ¢
texcraMu 110 teMme "Konebanus u
BOJIHEI"

bub6auoreka [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, 0606meHue. Padota c
TekcTamMu 1o TeMe "CBETOBEIE
sBJIeHUA"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3044

102

IToBTOpenue, 0606menue. Pabora ¢
TekcTamMu 110 TeMe "KBaHTOBas U
saepHast ¢puznka'

OBIIEE KOJIMYECTBO YACOB IIO
[TIPOTPAMME

102

27



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

MPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHUSA
OCHOBHOM OBPA3OBATEJILHOU ITPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUS

7 KJIIACC

Kon
MpoBepsieMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe IbHOI NMPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMsA

11

HCIIOJIB30BATh U3YUCHHBIC ITOHATHU

1.2

pas3inydaTthb SABJICHHUA 11O OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIMX JAaHHOC (I)I/I3I/I‘-ICCI(OC SABJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE H3YyYEHHBIX (QU3NYECKUX SBICHUN B
OKpY’KaroIlleM MHpe, B TOM 4Hciie (U3uUecKue SBJICHUS B MPUPOJE,
IPU ATOM EPEBOJUTH IPAKTUUYECKYIO 3a/1ady B y4eOHYIO, BBIJCIATH

CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (PM3HUYECKUX SIBJICHUM

14

ONMCBHIBAaTh M3y4YECHHBIE CBOMCTBAa TN M (QU3NYECKHE SBJICHUS,
UCHONB3Ys (pU3MYECKHe BEIUYMHBI, IPU OMMCAHUM IPABUIIBHO
TPAaKTOBAaTh (PU3MYECKHII CMBICI HCHOJB3YEMbIX BEJIUYUH, HUX
00O3HAYeHHS] M EOUHUIBI (U3WYECKUX BEJIMYMH, HAXOIUTh
(GopMysbl, CBSA3BIBAIONME JAaHHYIO (M3UYECKYyI0 BEIUYUHY C
JPYrUMU BeIMYMHAMU, CTPOUTH IPadUKi M3y4EHHBIX 3aBUCHUMOCTEH

(M3HYEeCKUX BETMYUH

1.5

XapakTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SBICHUS U MPOLIECCHI,
UCIIONb3Ysl W3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CIOBECHYIO
(GOpMyIMpPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSICHATH (pU3MYECKUE SBIIEHUS, MPOLECCHl U CBOICTBA TeJ, B TOM
Yyuclie U B KOHTEKCT€ CHUTyalluil MPaKTHKO-OPUEHTHPOBAHHOIO
Xapakrepa: BBIABIATb IPUYUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
oObscHeHHe M3 | — 2 JOrMYeckux ImaroB ¢ omopoid Ha | — 2
U3y4EHHBIX CBOMCTBA (PU3MUECKUX SBJICHHUM, (PU3MUECKUX 3aKOHA

HJIK 3aKOHOMCEPHOCTHU




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

1.7

pemaTts pacu€THbIC 33/1a4u B | — 2 neliCcTBUS, MCIIONB3Ys 3aKOHBI U
(dopMyinbl, CBs3bIBaONME (M3UUECKHE BEIMYMHBI: Ha OCHOBE
aHanIM3a YCIOBUS  33Jaud  3alMChIBAaTh  KPaTKoe  YCIIOBHE,
HOJCTaBIATh (M3NYECKHE BEIMYUHBI B (OPMYIBI M IPOBOIUTH
pacuérbl, HaxXOQUTh CIPAaBOYHbIC MJAaHHbBIE, HEOOXOIAMMBIE IS
pemieHus  3a/a4, OIEHUBATh PEAIMCTUYHOCTh  IOJYyIEHHOM

(bU3UYECKON BEITMYMHBI

1.8

pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIIMTH MPH TTOMOIIH
(¢u3MUeCKUX METOJI0B, B ONHMCAHUM MCCIEIOBAaHUSA BBIJCIATH
IpoBepsieMoe  MpeAnoNokeHue  (TUIoTesy),  pasnuyarb U
WHTEPIPETUPOBATH MOJIYYCHHBIH PE3yIbTaT, HAXOJUTh OMMOKH B

XO0J€ OIbITa, ACIATh BBEIBOABI I10 €0 pe3yJibTaTaM

1.9

MPOBOJIUTH OMBITHl MO HAOMIOACHUIO (U3UUYECKUX SIBICHUU WM
(¢u3uyeckux  CBOWCTB Teln:  (opMynupoBaTh  MpOBEPSEMBIC
NPEANoNoKEeHUs, COOMpaTh YCTAHOBKY U3  MPEIJIOKEHHOTO

000pyI0BaHM S, 3aIIMCHIBATh X0 ONbITa U (POPMYIHPOBATH BBIBOJIBI

1.10

BBIIIOJIHATH MPAMbIE U3MEPEHUs C UCIOJIb30BAHUEM AHAJIOIOBBIX U
1 (poBBIX TPUOOPOB, 3aMMCHIBATh MOKA3aHUSI TPUOOPOB C YUETOM

3aJJaHHOM aOCOJIFOTHON MOTPEIHOCTH U3MEPEHUM

1.11

MPOBOJUTH HCCIEAOBAHHWE 3aBUCUMOCTH OJHOW  (U3HYECKOM
BEJIMYUHBI OT JPYrod C HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IUIAHMPOBAHUM YUeOHOTO HCCIIEAOBAaHMS, COOMPATH
YCTAaHOBKY M BBINOJHATh H3MEPEHUs, CIEeNysd HPENIoKEHHOMY
njaHy, (UKCHPOBATh pPE3yIbTaThl IOJYYCHHOH 3aBHCHUMOCTH
(U3MYeCKUX BEITUYUH B BUJIC TIPEIOKCHHBIX TAOJIUI] U TpauKoB,

ACJIaTb BBIBOJBI I10 PE3YJIbTaTaM HCCIICAOBAHUA

1.12

MPOBOJUTHh KOCBEHHBIE M3MEPEHMs] (U3NUECKUX BEIMYUH, CIEAys
NPEIIOKEHHON MHCTPYKUMHM: IIPM  BBIIOJHEHUH H3MEPEHUM
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYMCISATH 3HAYCHHE

UCKOMOU BEIUYNHEI

1.13

coOmogaTh TMpaBuja TEXHUKA O€30MacHOCTH Tpu paboTe C

1a00paTOpHBIM 000PYIOBaHUEM

1.14

YKa3pIBaTh MPUHIMUIBI JCUCTBUS TPUOOPOB U  TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS H3Y4EHHBIX

HpI/I60p0B U TCXHUYCCKHNX YCTpOﬁCTB C IIOMOIIBKO HMX OIINCaHH:,
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HCIIOJIB3Yysl  3HAHUA O CBOMCTBaxX (I)I/IBI/I‘IGCKI/IX SIBICHUU U

HEeoOX0oaUMbIe (PU3NUYECKHE 3aKOHBI 1 3aKOHOMEPHOCTH

1.15

NPUBOJIUTH TMPUMEPHI (HAXOAUTh HWHQPOPMAIUIO O MpHMepax)
IIPAKTUYECKOIO UCIONB30BaHMUS  (PU3MYECKUX  3HAHUH B
MOBCETHEBHON JKM3HM [UIsl obOecrieueHus O€30MacHOCTU IpU
obpameHun ¢ mnpubopaMu W TEXHHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUs 3I0pPOBbsi U COOJIOACHHS HOPM JKOJOTHMYECKOTO

MOBEJCHHUS B OKPYKAIOIIEH Cpelie

1.16

OCYHICCTBJIATDH OT60p NCTOYHHUKOB I/IH(bOpMaI_II/II/I B CCTH I/IHTCpHCT B
COOTBCTCTBHH C 3aJJaHHBIM ITOUMCKOBBIM 3allpOCOM, Ha OCHOBC
HUMCHOIIUXCA 3HAaHUH U HYTCM CpaBHECHHUS PA3INYHBIX HCTOYHUKOB
BBIACIIATH I/IH(I)OpMaI_II/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘{HBOﬁ 581151

MOJKET OBITh HEIOCTOBEPHOI

1.17

UCIIOJIb30BAaTh npu BBITIOJTHCHU U y4eOHBIX 3afaHu i
HAyIHOIIOMYJISIPHYIO  JIUTEPaTypy  (U3MUYECKOTO  COJEpKaHUS,
CIIpaBOYHbIE MaTepHallbl, pecypchl ceTu VHTepHeT, BIaAETh
npuémMamu KOHCIIEKTUPOBaHUS TEKCTa, npeoOpa3oBaHUs

uH(opMauu U3 OAHON 3HAKOBOM CHCTEMBI B JIPYIyIO

1.18

CO371aBaTh COOCTBEHHBIE KPATKIE MMCEMEHHBIC H YCTHBIE COOOIICHHS
Ha OCHOBe 2 — 3 HCTOYHMKOB HWHpOpMAUU (DU3UIECKOTO
coJiep KaHus, B TOM YHUCJIE MyOJIMYHO AENaTh KPATKUE COOOIICHHS O
pe3yapTatax IPOCKTOB MM Y4eOHBIX HCCICIOBAaHWH, MpPU ITOM
TPaMOTHO HCIONB30BaTh M3YYCHHBIM MOHSATUIHBIN anmapat Kypca

(M3KKH, COMPOBOXKIATH BHICTYIUICHHE ITPE3CHTALIUEH

1.19

MpU  BBINOJHEHHU Y4eOHBIX  TPOEKTOB U HCCIEeIOBaHUI
pacnipenenarte OOsS3aHHOCTH B TIPYyINE B COOTBETCTBHU C
IIOCTaBJCHHBIMH 3aJadyaMy, CJIASIUTh 3a BBIITOJHEHHEM IIJIaHa
IEWCTBUM, aJeKBaTHO OIEHHMBAaTh COOCTBEHHBIM BKIag B
JIeSITEIIbHOCTD TPYIIIIBI, BBICTpauBaTh KOMMYHUKATHUBHOE

BSaI/IMO,}IeI\/’ICTBI/IC, YUUTBIBAsA MHCHHEC OKPY KA X

8 KUIACC
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Kon
MpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOE HUSA OCHOBHOM
00pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOTO 001IeT0 00pa30BaHusl

11

HCII0JB30BaTh MOHATHUA

1.2

pas3niaTh ABJICHUSA IO OINUCAHHIO UX XAPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE H3YyYEHHBIX (U3NYECKUX SBICHUN B
OKPY)KAaIOIlIeM MHpE, B TOM uucie (U3n4YecKue sBJICHUS B IPUPOJIE,
IIPU 3TOM IIE€PEBOAUTH IPAKTUYECKYIO 3a]lauy B ydeOHYIO, BBIJICIATH

CYILIECTBEHHBIE CBOMCTBA (MpU3HAKH ) DU3UUECKUX SBICHUN

1.4

ONMCHIBATh M3Y4CHHBbIE CBOMCTBA Tel M (M3UUYECKUE SBIICHUS,
UCHONB3Yys (pU3MUecKre BENUYMHBI, NIPU OMHCAHUM IPABUIIBHO
TPakTOBaTh  (M3WYECKUN  CMBICT  HCHOJB3YyeMbIX  BEIHYHH,
00O3HAYEHUs] M €OUHULBl (U3MYECKUX BEIMYMH, HAXOIUTh
(GopMylnbl, CBsA3BIBAIOIME JAHHYIO (DM3MUYECKYI0 BEIMYUHY C
JIPYTUMU BETMYMHAMH, CTPOUTH TPaUKi M3Y4EHHBIX 3aBUCHMOCTEH

(r3HYECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHS U MPOIIECCHI,
WCIOJIb3ys M3y4EHHBIE 3aKOHBI, IPU HTOM JaBaTh CIIOBECHYIO
(GOopMYITUPOBKY 3aKOHAa M 3alUCBhIBaTh €r0 MaTeMaTHYeCKOe

BBIPpAXKCHUC

1.6

OOBACHATH (PU3MYECKHE TPOIIECCH U CBOMCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE CHUTyallMd MPaKTUKO-OPUEHTHUPOBAHHOIO Xapakrepa:
BBISIBIISATH TPUIMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHUE U3
1 — 2 norMYecKux IaroB ¢ MOMOIIBIO 1 — 2 M3y4EeHHBIX CBOMCTBA

(I)I/ISI/I‘IGCKI/IX HBHCHHﬁ, (I)I/ISI/ILICCKI/IX 3dKOHAa HUJIKM 3aKOHOMCEPHOCTU

1.7

pelaTh pacy€THbIC 33/1a4d B 2 — 3 IEMCTBUSA, UCIIOJIb3YSl 3aKOHBI U
(dopMysbl, CBs3bIBarONME (PU3MYECKHE BEIWYUHBI: Ha OCHOBE
aHalln3a YCJIOBUMA 3aJa4r 3allHCbIBATh KPATKOC YCIIOBHC, BBLIABJIATH
HEJOCTATOK JAHHBIX Ul pEIleHHs 3a/ayd, BHIOMpPATh 3aKOHBI U
(dopmMysbl, HeoOXoAMMBIE Ui €€ pelleHusl, MPOBOAUTH PACUETHI U
CpPaBHMBATh IIOJIydEHHOE 3HAueHUE (PU3MYECKOH BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMHA

1.8

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PEIMTh IPU ITOMOII

(i)I/IBI/ILIeCKI/IX MCTOHOB, HCIIOJB3yA ONUCAHHUC HUCCICIOBAHMA,
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BBIJAC/IATH IIPOBEPACMOC IIPCAITIOIOKCHUEC, OCHUBATDL ITPABUJIBHOCTD

nopsaKa IMpOBCACHUA UCCIICA0OBaHUs, ACJIATh BBIBOAbI

1.9

IPOBOJHUTH OMBITHl MO HAOIIONCHHUIO (M3MYECKUX SBICHUN WM
¢u3nyecknx  CBOMCTB  Tel:  (QOpPMYIMpPOBaTh  IPOBEPSIEMBIC
HPEINONIOKEHNs, COOMpaTh YCTAaHOBKY M3  IPEUIOKEHHOTO

000pyIOBaHMSs, ONUCHIBATH XO/1 ONBITa U OPMYIIMPOBATH BHIBOIbI

1.10

BBIMIOJIHATH TPSMbIE H3MEPEHHUSI C MCIOJb30BAHUEM aHAIOTOBBIX
npuOOpOB M JAaTYMKOB  (U3MYECKUX BEIMYUH, CpPaBHUBATh
pe3ynbTaThl  U3MEpeHUi ¢ yd4éToM 3aJaHHON  abCONOTHOU

MOTPEIHOCTH

1.11

NPOBOJMUTh HCCIEIOBAHWE 3aBUCUMOCTH OJHOU  (DM3HUYECKOM
BEJIMYUHBI OT JPYrod C HCIOJIB30BAaHUEM IMPSAMBIX H3MEPEHU:
MJIAHUPOBAaTh MCCIENOBAaHUE, COOMpPATh YCTAHOBKY U BBIMOJIHATH
U3MEpEeHUs, CleQys TMPeIOKEHHOMY IUIaHy, (UKCHPOBATh
Pe3yabTAThl MOJTYYCHHOW 3aBUCUMOCTH B BHJIE TAOIHI] U TpauKoB,

ACJIaTb BBIBOABI I10 PE3yJIbTaTaM HCCIICAOBAHUA

1.12

IPOBOAUTH KOCBEHHBIE HM3MEpeHHUs  (PU3MYECKHX  BEIHYWH:
[JIAHUPOBaThb ~ M3MEPEHUs,  coOupaTb  AKCIEPUMEHTAIBHYIO
YCTAaHOBKY, CJeIysd IPEUIOKEHHOM HHCTPYKUHMH, W BBIYUCIATH

3HAa4YCHUEC BCIIMYNHBI

1.13

CO6J'IIO,I[aTB ImpaBujia TCXHUKH 0e30MmacHOCTH npu pa60Te C

71a00paToOpHBIM 000pyIOBaHUEM

1.14

XapaKTepu30BaTh NPUHIUIMBI JCHCTBUS H3YyYCHHBIX HPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OIMCAHUS, WCIOJIb3YS
3HaHWS O CBOWCTBaX (HM3WYCCKUX SIBJICHHH W HEOOXOIUMBIC

(bmnqecme 3dKOHOMCPHOCTHU

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE
pUOOPHI 110 CXeMaM U CXEMaTHUYHBIM PHUCYHKAM, COCTABJIATh CXEMBI
JJEKTPUYECKUX IeNel ¢ TMOCIEeI0BAaTEbHBIM M IapajuIeIbHbIM
COCIMHEHHEM JJIEMEHTOB, pa3IWyas YCIOBHbIE OO0O3HAYCHUS

OJIEMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

OPUBOIUTH TPUMEpPHI (HAXOAUTh HWHQPOPMALUIO O MpHMepax)
[IPAaKTUYECKOTO  HUCIOJB30BaHMS  (PU3MYECKMX  3HAHUH B
MOBCETHEBHON JKM3HM s obOecriedeHust O€30MacHOCTH IpU

oOpamieHun ¢ npubopaMu W TEXHHUYECKUMH YCTPOMCTBAMH,




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

COXpaHCHHUA 3I0pOBbd H CO6J'IIOI[€HI/I$I HOPM 39KOJOIMYCCKOT'O

MOBEJICHUS B OKPYKAIOLLIEH Cpeze

1.17

OCYIIECTBJIATh MOMCK MH(POPMALMM (U3NYECKOTO COJAEpKaHHUS B
cety MHTEpHET, HA OCHOBE UMEIOIIMXCS 3HAHUN U ITYTEM CPaBHECHUS
JOTIOJTHUTENBHBIX HMCTOYHHMKOB BBIJIENATh WHGOPMAIMIO, KOTOpas

SBIISIETCS] TPOTUBOPEUUBOI UITM MOXKET OBITh HEJJOCTOBEPHOU

1.18

UCIIOJIb30BAaTh MPU BBINOJIHEHUU YYEOHBIX 3aJaHUW HAydyHO-
HNOMYJISPHYIO JINTEPATYpy (PU3UYECKOTO COJECpKaHUs, CIIPaBOYHBIC
MaTepuainbl, pecypcsl cetu MHTEepHeT; BiageTh NpUEMaMU
KOHCIEKTUPOBAHUS TEKCTA, MpeoOpazoBaHms MH(POpMaIUu U3 OAHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

cO31aBaTb COOCTBEHHEIE IINCBMCHHBIC u KpaTKue YCTHEIC
coo0rmieHus, 0000mmas WHPOPMALIHIO W3 HECKOJIBKUX HCTOYHHKOB
(M3HYEeCKOro coAep KaHHs, B TOM YHCIE MyOIUYHO TMPEICTABIATH
pe3yabTaThl MPOSKTHOM UJITU UCCIIEIOBATEIBCKON JIEATEIBHOCTH, TTPU
3TOM TPaMOTHO HCIIOJIb30BAaTh W3YyYEHHBI MOHATUWHBINA ammapar

Kypca (DU3UKH, COMPOBOXKAATH BBICTYILICHUE IPE3eHTallUeH

1.20

MPY BBITIOJIHEHWH YI€OHBIX TTPOCKTOB U UCCIEIOBAHUMN (PU3HUIECKUX
MPOLIECCOB PACIpEAETATh O0S3aHHOCTU B IPYII€ B COOTBETCTBUU C
MOCTABJICHHBIMUA 33Ja4aMH, CJIECIUTh 32 BBIIOJHEHUEM IIJIaHA
JEUCTBUM W  KOPPEKTUPOBATH  €ro, aJEKBaTHO OLICHUBATh
COOCTBEHHBIH BKIaJ B JEATENbHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHUE, MPOSBIAL  TI'OTOBHOCTH

paspenaTh KOH(IUKTHI

9 KJIACC

Kon
MpoBePsieMOTo
pe3yJbTaTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHUSI 0OCHOBHOM
00pa3oBaTeIbHON NMPOrPaMMbl OCHOBHOTO 001eT0 00pa30BaHusI

11

HCITIO0JIB30BAaTh U3YUCHHBIC ITOHATUA

1.2

pPas3IniaTh ABJICHUSA IO OINUCAHHIO UX XAPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIMX JAaHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE H3YyYEHHBIX (U3NYECKUX SBICHUN B

OKPY)KaIOIlIeM MHpE, B TOM uucie (U3n4ecKue sBJICHUS B IPUPOJIE,




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

ITpHU 5TOM IIEPCBOAUTD ITPAKTUYCCKYIO 3a/]avy B yqe6Hy10, BBIACIIATH

CYILIECTBEHHBIC CBOMCTBA (MpU3HAKK ) QU3MIECKUX SBICHUU

1.4

ONMCHIBATh M3Y4EHHBbIE CBOWCTBA Tel U (U3MUYECKUE SBICHUS,
UCHONB3ys (pU3MYecKre BENUYMHBI, IPHU OMMCAHUM IPABUIBHO
TPakTOBaTh  (U3MYECKUN  CMBICA  HCIOJIB3YEeMbIX  BEIMYMH,
00O3HAYeHUs] M €OUHULBl (U3MYECKUX BEIMYMH, HAXOAUTh
(GopMyIbl, CBs3BIBAIOIME JAHHYIO (DM3MUYECKYI0 BEJIMYUHY C
JPYI'MMH BEJIIMYMHAMU, CTPOUTH rpauKi M3y4EHHBIX 3aBUCUMOCTEN

(U3NYECKUX BETMYNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (M3UUECKUE SBICHUS M MPOIIECCHI,
WCIIONB3Ysl W3YYEHHBIE 3aKOHBI, TMPHU STOM JaBaTh CIOBECHYIO
(GOpMYIHpPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAKEHUE

1.6

OOBSICHATH (pU3UYECKUE MPOIECCH U CBOWMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTHUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE W3
2 — 3 JIOTUYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3YU4EHHBIX CBOMCTBA

(I)I/I3I/I‘-ICCKI/IX ﬂBJ’ICHHfI, (bI/I3I/II-ICCKI/IX 3dKOHAa HUJIM 3aKOHOMCPHOCTU

1.7

pelaTe pacu€THbIe 3a7aud (omuparonmpecs Ha cuctemy u3 2 — 3
YpaBHEHMI), HCIONB3ysd 3aKOHBI U (OPMYJBI, CBS3BIBAIOLE
¢u3nyeckne BEIWYMHBI: HAa OCHOBE AaHAM3a YCIIOBUS 3a/1a4d
3alMChIBATh KPATKOE YCIOBHME, BBISABIATH HEJOCTAIONME WU
M30BITOYHBIC TAaHHBIE, BRIOUPATH 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE
JUI pelIeHUs, NPOBOANUTH PacuéThl U OLIEHUBATH PEAIMCTUYHOCTD

MOJy4EHHOTO 3HauUeHUs PU3NYECKOIl BETMYUHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIMTH IPU MOMOIIH
(u3nYECKUX METOJI0B, UCII0JIb3Ys ONMCaHHE UCCIICA0BAHNS, BbIIEISTH
IIPOBEPAEMOE IIPEIIONO0KEHNE, OLEHUBATh IIPABUIIBHOCTD IOPSAAKA
IIPOBEICHUS MCCIECNOBAHUS, [€1aThb BBIBOJBI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIIOICHUH U OTIBITOB

1.9

MPOBOAMUTH OMBITHI MO HAOMIONCHUIO (DU3MYECKUX SIBICHUN WIH
(M3MUYECKUX CBOMCTB TEJI: CAMOCTOSITEIBHO COOMPATh YCTAHOBKY W3
U30BITOYHOTO Habopa 000pyAOBaHHUS, ONMHUCHIBAThH X0/ OIbITA U €ro

pe3ynbTathl, GOpMYyIUpPOBaTh BBIBOIbBI
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1.10

IPOBOJUTH TPH HEOOXOJAMMOCTH CEPHI0 MPSIMBIX HW3MEPEHUH,
OTpenieNisisi cpelHee 3HAYCHHE M3MEpsSeMOil BeNUUYUHBI ((POKycHOE
paccTosiHue COOMparoIIe JIMH3bI), 000OCHOBBIBATH BHIOOP criocoba

H3MEpeHHUs (M3MEPHUTEIBHOTO prUOopa)

1.11

MPOBOJUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (PM3MYECKUX BEIIMYUH C
HCIOJIB30BaHUEM MPSIMbBIX U3MEPEHH I : TNIAHUPOBATh UCCIIEIOBAHNE,
CaMOCTOSITEIbHO COOMpATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTaThbl
MOJIYdCHHOW 3aBHCHMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE TaOIHIM

rpaduKoB, JeNaTh BHIBOJIBI IO pe3yibTaTaM HCCIEeI0BaHUS

1.12

IPOBOAUTH KOCBEHHBIE HM3MEpeHHUs  (PU3MYECKHX  BEIMYWH:
MJaHUPOBaTh  M3MEPEHUs,  coOupaTb  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh M3MEPEHHUs], ClEAyd IPeII0KEHHOU
WHCTPYKIIMU, BBIYMCIATh 3HAUEHHWE BEIUYMHBI U aAHAIU3UPOBATH
MOJIydEHHbIE pe3ylnbTaThl € Y4ETOM 3aJaHHOM MOTPenHOCTH

U3MEpPEHU I

1.13

coOmolaTh MpaBWJia TEXHUKH O€30MacHOCTH TMpu pabore ¢

nabopaTopHBIM 000PY/IOBaHHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM W3YYEHHBIX (PU3MUYECKUX MOJEIIEH :
MaTepuaigbHas TOYkKa, aOCOIIOTHO TBEPAOE TeENO, TOYEUHBIHA
HUCTOYHUK CBETa, Jy4, TOHKas JIMH3A, INIAHETAPHAsl MOJEIb aTOMa,

HYKIIOHHAasA MOACJIIbL aTOMHOIO sapa

1.15

XapakTepu30BaTh MPUHIUIBI JACHCTBUS H3YYEHHBIX IMPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUCAHUS, HCIOIb3YS
3HaHHUS O CBOWCTBaX (M3UYECKUX SIBICHUH U HEOOXOJUMBIE

(I)I/I3I/IquKI/Ie 3dKOHOMCPHOCTH

1.16

UCIIOJb30BATh CXEMbl M CXEMaTUYHblE PUCYHKHd H3Yy4EHHBIX
TEXHUYECKUX  YCTPOMCTB,  H3MEPHUTEIBHBIX  NPUOOPOB  H
TEXHOJIOTUYECKUX IPOLIECCOB IIPU PEIIEHU N Y4EOHO-TPAKTHUECKU X
3a71a4, ONITHYECKUE CXEMBI JUIsl TOCTPOEHU S N300pakeHUH B IIIIOCKOM

3epKaiie 1 coOuparomeil JuH3e

1.17

NPUBOANTL TPUMEPHl (HAXoIuTh HWHQPOPMANIUIO O TMpUMEpax)
NPAKTHYECKOTO  WCIOJb30BaHUS  (DM3MYECKMX  3HAHMH B
MOBCETHEBHOW JKM3HM JUIsl oOecrieueHuss O€30MacCHOCTH IpH

oOpameHun ¢ mnpubopaMu W TEXHHUYECKUMH YCTPOMCTBAMH,




,ﬂ,OKyMeHT noanncaH 3HEKTp0HHOVI noanuncbio.

COXpaHCHHUA 3I0pOBbd H CO6J'IIOI[CHI/I${ HOPM 3KOJIOTMYCCKOT'O

MOBEJICHUS B OKPYKAIOLLIEH Cpeze

1.18

OCYIIECTBJIATh MOMCK MH(POPMALMM (U3NYECKOTO COJAEpKaHHUS B
cetu MHTEpHET, CaMOCTOSTENBHO (HOPMYIIUPYsI TTOMCKOBBIH 3arpoc,
HAXOOUTh IYTHM ONpPENENICHUs JOCTOBEPHOCTH  ITOJIY4EHHOM
nH(OpMaMKU Ha OCHOBE MMEIOIMXCA 3HAHMM M JONOJHUTENIBHBIX

HCTOYHHUKOB

1.19

UCIIONb30BAaTh IIPH BBINOJIHEHUM YYEOHBIX 3aJaHUN HaydyHO-
MOMYJISIPHYIO JINTEPATYpy (PU3MUECKOro cojaepkaHusi, CpaBOYHbBIE
MmaTtepuaibl, pecypcbl cetu MHTepHeT; BiageTb NpUEMaMU
KOHCIIEKTUPOBaHUs TEKCTa, TpeoOpa3oBaHus HHPOPMALIUU U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co3J1aBaTh COOCTBEHHbIE NMHCBMEHHBIE U YCTHBIE COOOLICHUS Ha
OCHOBE HMH(OpManuu M3 HECKOJIBKUX MCTOYHUKOB (DU3UUYECKOTO
coZiep KaHus, MyOJIMYHO TPEJCTABIATh PE3YAbTAThl MPOESKTHON HIIH
HCCIECIOBATENIBCKOM  EATEIbHOCTH, IPH  3TOM  IPAMOTHO
UCIIOJIB30BATh M3Y4YCHHBIM IOHATUHWHBIA amnmapar Hu3y4aeMoro
pasnena (pU3MKM M CONMPOBOXKIATh BBICTYIUICHHE IMpE3CHTALUel C

y4E€TOM OCOOEHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

MIPH BBITMIOJTHEHUH YI€OHBIX MTPOEKTOB U MCCIEIOBAaHUH (PHU3NUECKIX
MIPOLIECCOB paclpeeaTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33Jla4yaMM, CJIEAWTH 32 BBIIOJHEHUEM IlIaHA
JNEUCTBUM U KOPPEKTHpPOBAaTb  €ro, aJEKBATHO OLICHUBATb
COOCTBEHHBI BKJIaJ B JESTEIBbHOCTh TPYIBI, BBICTPAUBAThH
KOMMYHMKATHBHOE  B3aUMOJCUCTBUE, MpOSBISIA  TOTOBHOCTB

paspenaTh KOHGUIMKTHI




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

IMPOBEPAEMBIE DQJIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pa3aena

Kon

JIEMCECHTA

IIpoBepsieMble 3JIeMEeHTHI CO/Ie PXKAHUSA

®UBUKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEIO MHPA

1.1

®uszuka — Hayka O HpUpoAe. SIBIEHHUS NPUPOJBL
®dusuyeckue SBIECHUSA: MEXaHUYECKUE, TEIUIOBBIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBECTOBBIC, 3BYKOBBIC

1.2

Odusnyeckre BeMMYWHBL. 3mepenue Quznueckux
BenuuuH. @Ousnueckue npubopsl. I[lorpemHocTs

n3MepeHuii. MexxayHapoaHasi CUCTEMA €IMHULL

1.3

EcTecTBeHHOHAYUHBIM METOA MO3HAHUA: HAOIIOCHHUE,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIIBUKEHUE TUIIOTES,
SKCIIEPUMEHT [0 TMPOBEPKE TUIIOTE3, OOBSCHEHUE

Ha6moz[aeMoro SABJICHHU A

1.4

Onucanue GU3NIECKUX SBJICHUHN C TOMOIIBIO MOJIEIEH

1.5

[pakTuueckue pabOTHI:

#HH##Par#HHI3MepeHne pacCTOsTHUIM.
###Par##amepenrne o0bEMa KUIAKOCTH U TBEPAOTO
Tena.

###Par##HHOnpeneneHue pasMepoB MajbIX TEI.
#HH##Par#HH#I3MepeHne TeMIeparypbl NpH  MTOMOIIU

XKHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEpaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHUA O CTPOEHMU BEIIECTBA

2.1

###Par##H#CTpoeHne BeIECTBA: aTOMBI M MOJICKYJIBI,
ux pasMepbl. OMBITHI, JTOKAa3bIBAIOIIKME JHUCKPETHOE

CTPOCHHUC BCIICCTBA

2.2

#it#HPar####lBmokenne  vactul,  BemecTBa.  CBs3b
CKOPOCTH  JIBUXKEHHUSI 4YacTULl C TEMIIepaTypou.

BpoyHoBckoe nBuxenue, quddy3us




,ﬂ,OKyMeHT noanncaH 3HEKTp0HHOVI noanuncbio.

2.3

B3aI/IMO,Z[eI>'ICTBI/IC YacTUIl BCHICCTBA: ITPUTKCHHUC U

OTTAJIKUBAaHHUC

24

#H##Par#HH Arperataoie COCTOSIHU S BEIECTBA:
CTPOCHUE rasos, KUJKOCTEU u TBEPIBIX
(KpucTaUTMYECKNX)  Tel.  B3auMoCBsI3b  MEXIYy
CBOWMCTBaMH BENIECTB B  pa3HBIX  arperaTHbIX

COCTOSHUAX U UX ATOMHO-MOJICKYJIIIDHBIM CTPOCHHUCM

2.5

OcobeHHOCTH arp€raTHbIX COCTOSTHU I BOJbI

2.6

[IpakTuyeckue pabOTHI:

###Par##H#Onenka tuamMeTpa aToMa METOJIOM PSIOB (C
HCIOb30BaHueEM (oTorpaduii).

#HHHPar###ONLITEL 1Mo HAONIOAEHHIO  TEIIOBOTO
pacumpeHus ra3os.

HHHPar#H##ONBITEL 10 OOHApY)KEHUIO AEHCTBUSA CHII

MOJICKYJISIPHOTO TPUTSHKCHUS

JIBIDKEHUE Y B3AMMOJIEMICTBUE TEJ

3.1

Mexanunueckoe JNIBYDKEHUE. PaBHomepHOE u

HCPABHOMCPHOC IBUKCHUC

3.2

#H##Par#H##CKopOCTb. CpenHsii  CKOpPOCTb  TIpH
HEpaBHOMEPHOM JIBMKEHHMU. Pacuér mytu u BpemeHH

JIIBYKEHUS

3.3

SBnenne nHepuuu. 3akoH MHepuuu. Bzaumonencreue
TeJ KaK IPUYMHA U3MEHEHHUS CKOPOCTH JBUKCHUS TEJI.

Macca kak Mepa HHEPTHOCTH Teja

3.4

#H#HPar##H# InotHocTy BemecTBa. CBA3b ILJIOTHOCTH C

KOJIMYECTBOM MOJIEKYNT B €MHUIEC 00bEMa BeIecTBa

3.5

Cuna kak XapaKTepuCTUKa B3aUMOJICHCTBUS TEI

3.6

Cuina ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢

IIOMOUIBIO JUHaAMOMCTpPa

3.7

#HHHPar#H#SIBnenne TaroreHusa U cuia Tshkectu. Cuia

TSDKECTH Ha JApyrux IuiaHerax. Bec rena. HesecomocTs

3.8

Cuia tpeHus. TpeHHe CKOJIBXKEHUS U TPEHUE ITOKOSL.

Tpenune B npupoie U TEXHUKE
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3.9

#HH##Par#H#H#CnoxxeHue CUJI, HalpaBJICHHBIX O OJHOU

npssMoi. PaBHoAEHCTBYOIIAS CUIT

3.10

[pakTuyeckue padOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOTO JIBHXKCHHUS
(mapuka B OJKUJKOCTH, MOJCIH SJIEKTPUUYCCKOTO
aBTOMOOWJISI U Tak panee). OmpenencHue cpeaHen
CKOPOCTH CKOJIbXEHHUs Opycka WM [IApUKa [0
HaKIOHHOW TUIOoCKOoCcTH. OmpenesieHne TIIOTHOCTH
TBEPAOTO  Tena. OmbITEI,  JIEMOHCTPHUPYIOIIE
3aBUCUMOCTD PacTsHKeHHS (1eopMaIliy) MPYKHUHBI OT
NPUIIOKEHHON Cuibl. OMBITBL, JEMOHCTPUPYIOIIE
3aBUCUMOCTH CUJIbBI TpeHI/ISI CKOJIB)KCHHUS OT BEcCa TCj1ia U

XapaKTepa COIMPpUKACAIOIIUXCs HOBerHOCTeﬁ

3.11

dus3nyeckue IBICHUS B OpUpOAC: MPUMEPHBI ABMKCHUA C
PAa3INIHBIMHA CKOPOCTSAMU B JKUBOU M HEKMBOMU Mprupoac,

JENCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texanyeckue YCTpOﬁCTBaZ JUHaMOMCTP, IMOAIIMITHU KU

TIABJIEHVE TBEPBIX TEJ, )KUJIKOCTEN U TA30B

4.1

Hasnenue tBEpAOro Tena. CrocoObl YMEHBIICHUS U

YBCINUCHUA JaBJICHUA

4.2

I[aBJICHI/IC rasa. 3aBHCUMOCTH JaBJICHUA Ta3a OT

00BEMa, TeMIiepaTyphl

4.3

Hepeﬂaqa JaBJICHUA TBépI[BIMI/I TCJIaMH, XKUJKOCTAMU U

rasamu. 3axoH Ilackansa. IIHeBMaTHUecKue MaIlMHBI

3aBI/ICI/IMOCTI) HOAaBJICHUA JXHUIOKOCTHU oT FJIy61/IHI>I.
I'mapocratnueckuit rapaJiokc. Coobr1maronmecst

COCYIbI. anpaBanecme MCEXaHH3MbI

4.5

Atmocdepa 3emnm uw  armocepHOe  JTaBIICHHE.
[lpuynHbl CylieCTBOBAHUS  BO3AYIIHOM  00OJIOYKH
3emiu. OmnpIT Toppuuesnnu. 3aBUCUMOCTb
aTMOC(epHOTO JaBJIEHUSI OT BBICOTHI HAJl YPOBHEM

Mops

4.6

N3mepenue armocdepnoro apasienus. [Ipubopsr s

HU3MCPCHU A aTMOC(bepHOl"O JaBJICHU A




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

4.7

JleiicTBUE KUJKOCTH M Taza Ha MOTPYKEHHOE B HUX
Teno. BelTankuBaromas (apxuMenoBa) cuiga. 3aKOH

Apxumena

4.8

IInaBanue Ten. Bo3gyxomiaBanue

4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOAE OT
00béMa MOTpYyXKEHHOM B JKUIKOCTH YacTU Tela.
OmnpeneneHre BBITATKABAIONICH CHUJIbI, JEHCTBYIOIICH
Ha TeJo, NOIPYKEHHOE B KUAKOCTh. I[IpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAKOUIEH CHUJIbI, ACHCTBYIOIECH
Ha TeIO B JKUJKOCTH, OT Macchl Tena. OTBITHL
JEMOHCTPUPYIOLIME 3aBUCUMOCTH  BBITAJIKMBAIOLLECH
CHJTBI, ICHCTBYIONIEH Ha TENO B KHUJAKOCTH, OT 00BhEMa
MOTPYKEHHOU B JKUJAKOCTh YaCTH T€Ja U OT MIOTHOCTH
xugkoctu.  KoHcTpyupoBaHue — apeomeTpa WM
KOHCTPYHPOBAaHME JIOAKM U  OINpenesieHue  eé

TPY30IIOABEMHOCTH

4.10

@dusnyeckue  SABJICHHS B NIPUPOJE:  BIMSHUE
aTMOC(EpHOTO  JIaBJICHUS Ha JKUBOW OpraHuswm,

TJIaBaHUE PHIO

411

TexHuueckue ycTpoicTBa: COOOIIAIONMECS COCYIbI,
YCTPOIMCTBO BOAOIMPOBOJA, THAPABIUYECKUM TIpecc,
MaHOMeETp, 6apoMeTp, BbICOTOMED, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOILIHOCTb, DHEPTUS

5.1

Mexanunyeckasi pabora

5.2

Mexaanyeckass MOIIHOCTD

5.3

[lpocThle MEXaHW3MBI: pbIYAr, OJOK, HAKIOHHAS

mI0cKkocTh. [IpaBuio paBHOBecHs pplyara

5.4

[IpumeHeHme npaBuia paBHOBECHUS pblyara K OJI0Ky

5.5

«3onotoe  mpaBwio» Mexanukd. Koaddunuent
MOJIE3HOTO  JEWCTBUS  MEXaHU3MOB. IIpocTtslie

MEXaHU3MEI B 6I)ITy U TEXHUKE

5.6

[lorennuanbHast SHEPrUM TeNa, MOJHITOrO Hal 3eMIEN
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5.7

Kunerndeckas OQHCPIUs

5.8

Ilomaas MexaHUYecKast OHEPIrus. 3aKkoH HU3MCHEHUS U

COXpaHCHUA MEXaHHYeCKOH OQHCPINH

5.9

[IpakTuyeckue pabOThI:

#H#HPar#H###Onpenenenue pabOThl CHIJIBI TPEHHS TpU
PaBHOMEPHOM JBMKEHHUM TeJla 110 TOPU30HTAJIbHON
noBepxHoctu. HccimenoBanue yCIOBUM PaBHOBECHS
pbruara. Mamepenne KIIJ[ HakIOHHOW NJIOCKOCTH.

HSy‘-ICHI/IC 3dKOHA COXpPaHCHUA MEXaHUYECKOM 9HCPIUun

5.10

Qdusnueckue SBJICHHUS B MPUPOJAE: pblYark B Tele

YCIO0BCKa

5.11

TexHuueckre YCTpOWCTBA: pblyar, TMOJBUKHBIA U
HETIOABMKHBIHN OJIOKH, HAKITOHHAS TIJIOCKOCTh, MPOCTHIC

MEXaHU3MBI B OBITY

8 KVIACC

Kon
pa3aena

Kon
JIeMEeHTAa

HpOBepﬂe MBI€ 3JIEMEHTBI COACPKAHUA

TEIUIOBBIE ABJIEHUA

6.1

OCHOBHBIE TOJIOKEHUSI MOJIEKYISPHO-KHHETHYECKON
TEOpUHM CTpPOCHHUs BemecTBa. Macca H  pasMepsl
MoieKyn.  OmbITB, TOATBEP)KAAIONME OCHOBHBIC

IIOJIOKEHU S MOJIEKYJIIPHOKHHETUUECKOW TEOPUU

6.2

Mopnenu TBEPHOro, JKUIKOTO U  Ta3000pa3HOro
cocTosiHU# BeecTBa. Kpucrammnueckue u amopgHbie

TCIIa

6.3

OOBsicHEHHE CBOMCTB I'a30B, KUIAKOCTEH U TBEPIBIX TEI
Ha OCHOBE TIIOJIO)KEHHM MOJIEKYJIIPHOKHHETHYECKOU

TEOpUHU

6.4

CMauuBaHue U KalmUJUUTAPHBIC SABJICHU A

6.5

TermnoBoe pacimpCHUC U CXKATHUC
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6.6

Temneparypa. CBs3p Temmeparypsl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXXCHU S YaCTHUI]

6.7

Buyrpennss DHEPIUsL. CnocoObl  M3MEHEHUS
BHYTPEHHEW 3HEpruu: Temjonepesaya U COBEpIUEHUE

paboThI

6.8

Bu bt TEIJIONepeIaun : TEINJIONPOBOJIHOCTb,

KOHBCKI WA, U3JIYUCHUC

6.9

KommyecTBO  TEIIOTHI. y,Z[CJ'IBHaH TEMI0EMKOCTh

BCIICCTBA

6.10

TermooOMEH u TemjaoBOe paBHOBECHE. YpaBHEHHE

TEIJIOBOro OaraHca

6.11

IImaBnenue u OTBCPACBAHUC KPUCTAJNIMYCCKU X

BEIIECTB. Y IeNbHAas TEIJI0Ta ILIaBICHUS

6.12

[MapooOpazoBanne wu KoHJeHcamus. Vcmapernwue.
Kunenue. VYnenpHas Temjora napooOpa3oBaHMUsL
3aBUCHMOCTb TEMIIEPATYphl KUTIEHUS OT aTMOC(EPHOTO

JaBJICHUA

6.13

BnaxuaocTh BO31yXa

6.14

9Hepm;1 TOIIJIMBA. yI[CJ'IBHaSI TCIIJIOTA CropaHusd

6.15

[TpuHanmner paboThl  TermoBbIX aurateneid  KITJI

TCIIJIOBOI'O JIBUTIATCIIA. TemioBeie JABUTATCIIM U 3allliTa

OKpY)KaloIIeH CpeJibl

6.16

3aKOH COXpaHEHHUs] M TPEBpAlllCHUsS DSHEPIUU B

TCIIJIOBBIX PO ecCax

6.17

[pakTuueckue pabOTHI:

HHHPar##H#HONBITEL O OOHAPY)KCHHUIO JCUCTBUS CHII
MOJIEKYJIIPHOTO TPUTSHKCHUSL.

#H##Par#H##ONBITEI IO  BBIPAIMBAHUIO  KPUCTAIIJIOB
IIOBApEHHOM COJIM UJIU caxapa.

##HPar###H#OneITL MO HAONIONEHHIO  TEMJIOBOIO

pacumMpeHus Ta30B, )KUJIKOCTEW U TBEPIBIX TEI.
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##HPar###OnpenencHue AaBieHUs BO3ayXa B OalsioHe
HIpHUIIA.

#HHPar#H###ONbITEI, JEMOHCTPUPYIOIME 3aBUCUMOCTD
TABJICHUS BO3MyXa OT €ro oO0bEéMa M HarpeBaHUs WU
OXJIAXKICHUS.

###Par##H IpoBepka THIIOTE3BI JTUHEHOU
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKMIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEeMIIEPATYPHI.
#H#HPar#H##Habmonene  M3MEHEHUsT  BHYTpEHHeEH
SHEPIUM Tejla B pe3yabTaTe Terionepeaadd u paboTh
BHCIIHUX CHIIL.

###Par##HlIccnienoBanne SIBICHUS TEMJI000OMEHA TpH
CMEILIMBAHUH XOJIOJHOW U TOPSYEN BOJIBI.
#H#Par#H##Onpenenenue KOJIMYECTBA TEILIOTHI,
MOJYYEHHOTO BOJOW MpH TEIIOOOMEHE C HarpeTbiM
METaJUTMYECKUM ITHJIMHIPOM.

##HPar#HOnpenenenue  ynenpHOM — TEMIOEMKOCTH
BEIECTBA.

#i###Par###lccnenoBanue nporecca ucrapeHusl.
###PartH##Onpenenenue OTHOCUTEIBHOUW BIAKHOCTU
BO3/IyXa.

##H#Par#H#OnpenencHue YAEIBHOMN TEMJI0THI

I1JIaBJICHUA JIbJA.

6.18

@usnyeckue SBICHHUS B IPUPOJIE: TOBEPXHOCTHOE
HaTSHKEHHE W KalWULIPHBIE SIBICHUS B MPHUPOJIE,
KpHUCTAJUIBI B IpUpoe, u3nydeHue CoiHIla, 3aMep3aHue
BOZOEMOB, MOpCKHe Opu3bl; 00pa3oBaHHE pOCHI,

TyMaHa, WHesl, CHera.

6.19

TexHndeckne yCTpOMCTBA: KAaNWJUIAPBI, IPUMEPHI
U CII0JIb30BAHM S KPUCTAJLIOB, KU JIKOCTHBIN TEPMOMETP,
JATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOUHa,

ABUTATCIIb BHYTPCHHETO CrOpaHus.
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DJIEKTPUYECKUE U MATHUTHBIE SABJIEHUA
7.1 DnekTpusanus Ten. J[Ba poja 3MeKTpUUYECKUX 3apsI0B
BzaumopeiictBue 3apsokeHHBIX Tell. 3akoH Kymona
7.2 (3aBUCHUMOCTH CUJIBI B3aUMOJICHCTBUS 3apSHKEHHBIX TEI
OT BEJIMUMHBI 3aPSI0B U PACCTOSHUS MEX/TY TEITaMH )
DJIEKTPUYECKOE noJe. Hanpspkéanoctb
7.3 aJeKTpuueckoro  moisa.  [lpuHmun cymepno3unuu
AJIEKTPUYECKUX I0JIeH (Ha KAUeCTBEHHOM YPOBHE)
Hocutenu »nexrpudeckux 3apsaoB. DJIEMEHTAPHBIA
7.4 anexrpuueckuit 3apsa. Ctpoenue atoma. [IpoBoaHuKH
U TURTIEKTPUKA
7.5 3aKOH COXpaHEHUS JEKTPUUYECKOTO 3apsiaa
- DJEKTPUYECKUd  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JIEKTPUYECKOTO TOKA. VICTOYHMKHM MOCTOSIHHOTO TOKa
. HerictBus 3JIEKTPUYECKOTO TOKa (TerioBoE,
1.7 XAMHYECKOE, MarHUTHOE). OJIEKTPUYECKHH TOK B
KUJIKOCTSIX M Tazax
Onexrpuueckass uenb. Cuna TokKa. DIJIEKTpPUUYECKOE
7.8
HaIpsHKeHHe
- Comnporturienue MPOBOJTHUKA. VYnensHoe
' COMPOTHUBJICHUE BELIECTBA
7.10 3akon OMa JJis ydacTka Lenu
[locnenoBatenbHoe W THapalieIbHOE COEIUHEHUE
7.11
MIPOBOJIHUKOB
Pabota m MOUMHOCTH SJEKTPHUYECKOTO TOKA. 3aKOH
7.12
Jxoyns — Jlenna
213 DNEKTpUUYECKHE e U MOTPEOUTENHN IIEKTPUUSCKON
' sHepruu B ObITy. KopoTkoe 3aMbikanme
[loctossHHBIE MarHUTHI. B3auMoaeiicTBrE MOCTOSHHBIX
7.14
MarHuToB
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7.15

MarauTHOoe mnoje. MarHuTHoe Imone 3eMiau U €ro

3HAYEHUE JUTSA KU3HU HA 3eMITe

7.16

OnbiT Opcrena. MarHuTHOE 1OJIE 3JIEKTPUUYECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMArouTOB B TCXHUKC

7.17

HeﬁCTBHG MAarouTHOIO IIOJII Ha IPOBOAHUK C TOKOM.
3H€KTpOZIBI/IFaTeJII> IMOCTOSIHHOIO TOKA. VIcImonp30Banme
BHCKTpOHBHFaTCHeﬁ B TCXHHUYCCKHUX yCTpOﬁCTBaX n Ha

TpaHCcIopTe

7.18

OnbiTel  ®apaned.  SIBneHue  AIEKTPOMAarHUTHOU

nHaykuuu. [Ipasuno Jlenna

7.19

DJleKTporeHeparop. Cmoco0bt MOJTY4YEeHUS
QNIEKTPUYECKOW  SHEPruu.  DJEKTPOCTAaHIMU  Ha

BO300HOBJIIEMBIX HCTOYHHUKAX OHCPIruu

7.20

[IpakTuyeckue pabOTHI:

OnbITHI O HAOTIOJCHU IO AICKTPU3AIIAU TET UH IYKIIH I
U TIPU COMTPUKOCHOBEHUH.

HccnenoBanue NEWCTBHS DIIEKTPUYECKOTO TOJS HA
MIPOBOJTHUKU U JUDIICKTPUKH.

COopka u mpoBepka pabOTHI SIEKTPHUYECCKON IICTTH
MTOCTOSIHHOTO TOKA.

W3mepenne u perylimpoBaHUe CUJIBI TOKA.

W3mepenue u perynupoBaHue HAMPSHKCHUSL.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HIYILETO
4gepe3 pe3UCTOp, OT COMPOTHBICHUS PE3UCTOpA U
HaIpsHKEHUS Ha Pe3UCTOpE.

OnbITHI, JIEMOH CTPHUPYIOIIHE 3aBHCHUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TUTOMIAM TTOTIEPEYHOT0 CEUCHUS U MaTepuara.
[IpoBepka mpaBuiia CIOXKEHHS HANPSDKEHUM MpH
MOCJICJIOBATEIbHOM COEMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiIa ISl CHIIBI TOKA NP MapaljieIbHOM
coelMHEHUHn pe3uctopoB. Ormpenenenne pabOTHI

ANIEKTPUYECKOTO TOKA, HIYIIEro dYepe3 pe3HCTop.
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OnpeneneHue MOIIHOCTH — 3JIEKTPUUYECKOTO  TOKA,
BBIJICIISIEMOM Ha pesucrope. UccnenoBanue
3aBUCHUMOCTHU CHJIBI TOKA, HYILLIETO Yepe3 JaMIOUKY, OT
HanpsbkeHus Ha Hell. Onpenenenue KII1J| narpesarens.
UccnenoBanue MarHuTHOTO B3aUMOJICICTBUSA
IIOCTOAHHBIX MAarHUTOB. I/IsyquHe MAarHuTHOIO ITIOJIA
MOCTOSIHHBIX MAarHUTOB TP HX OOBEAUHEHUU W
paznenenunu. MccnenoBanue NEWCTBUS 3JIEKTPUUECKOT O
TOKa Ha MarHUTHYIO CTpETIKY. OnbIThI,
JNEMOHCTPUPYIOLIME 3aBUCHMOCTD CUJIBI
B3aMMOJICHCTBUS KATYIIKK C TOKOM U MarHuTa OT CHJIbI
TOKA W HampaBJE€HHUS TOKa B KaTylke. I3ydeHue
HCﬁCTBHH MAarHuTHOIO I10JI1 Ha MPOBOJHUK C TOKOM.
KoncrtpynpoBanue u U3y4eHHE paboThI
3IIEKTPOIBUTATEIIS. Hsmepenue KIIA
3JEKTPOABUTATEIBHOW  ycTaHOBKM.  OmNBITBI 1O
HCCIeJOBAaHUTO SIBJICHU S AIEKTPOMArHUTHOM
WHAYKIIUU: HCCIEIOBAHUE HW3MEHEHUW 3HA4YeHUs |

HanpaBJICHUA MHAYKIIHUOHHOT'O TOKa

7.21

@uU3MYECKHE SBJIEHHUS B MPUPOAC: IJIEKTPUUYECKUE
SBIEHUS B arMmocdepe, dIEKTPHUYECTBO IKUBBIX
OpPTaHM3MOB, MarHUTHOE ITOJIe 3eMJIH, APEH} MOIIOCOB,
POJIb MArHUTHOTO MOJIS 17151 )KMU3HU Ha 3eMiie, OJIIPHOE

CHUSHHUC

7.22

TexHuueckue yCTpOMCTBA: 3JIEKTPOCKON, aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK HIICKTPUUECKON SHEPTUH,
AJIEKTPOOCBETUTENbHBIE TPHOOPHI, HarpeBaTeIbHbIC
AEKTPOIIPUOOPHI (mpumepsi), AIEKTPUYECKUE
MPEIOXPAHUTEIH, SJCKTPOMArHUT, SJICKTPOABUTATEIH

IOCTOSIHHOT'O TOKa, I'CHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
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Kon Kon
[IpoBepsiemMble ITEMEHTHI COJIEPKAHMS
pasnena 3JIEMEHTA
MEXAHWYECKUE ABJIEHNWA
8.1 Mexannueckoe JABHKEHME. MarepruanpHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO ABVKECHUS
8.3 PaBHOMEpHOE MPAMOTMHEIHOE IBUKECHHE
###Par##HepaBHOMepHOE IPSAMOJIMHENHOE
8.4 nBukeHne. CpeHss 1 MTHOBEHHAs! CKOPOCTh Tella U
HEPaBHOMEPHOM JIBUKEHU U
8.5 VYckopenne.  PaBHOYCKOpEHHOE — IPSMOJIMHEHHOE
' JIBUKEHHE
8.6 #H##HPar###CBoOo1HOEe nmanenne. OnblTel [annnes
#i#Parf##PaBHOMEpHOE IBUIKEHUE 10 OKPYKHOCTH.
8.7 [lepuon u yacrota oOpameHus. JIuHeiiHas U yriaoBas
CKOPOCTH. LleHTpOoCTpeMUTENBHOE YCKOPEHHE
8.8 [lepsriii 3akoH HetoTOHA
8 8.9 Bropoii 3akoH HptoToHa
8.10 Tperuii 3akoH HptoToHa
8.11 HHHPar##] [puHIHMTT CYNTepIIO3UIIHH CHIT
8.12 Cuna ynpyroctu. 3akon ['yka
813 ###Parf##Cuna TpeHus: cuia TPEHUS CKOJBXEHHS,
' CHJIa TPEHUS TIOKOS, IPYTHe BUBI TPEHUS
814 ##HParfi##Cuna  TSDHKECTH U 3aKOH ~ BCEMHPHOTO
' TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaCHHS
8.15 IBuxenne nmmaHer Bokpyr Comnma.  IlepBas
' KOCMHYecKast CKOpocTh. HeBecOMOCTb 1 meperpy3Kku
PaBHOBecue MarepuanbHOW TOYKH. AOCOIIOTHO
8.16 )
TBEPZIOE TEIO
817 ###Parf##PaBHOBecue TBEPAOIO Teja € 3aKPEIJIEHHON
' OCBI0 BpauneHus1. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynec Tena. 3menenune umnynbsca. Mmynbe cuiibt
8.19 3aKOH COXpaHEHUS UMITYJIbCca
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8.20

#H#HPar###PeakTUBHOE IBUKEHE

8.21

Mexanudeckast paboTa ¥ MOIIHOCTb

8.22

Pabora cun tsxectu, ynpyroctv, TpeHus. CBsi3b

SHEPruu U paboThl

8.23

HOTCHL{I/IaJIBHa}I SHCPIrusa TCJIa, TMOAHATOrO0 HaA

MOBEPXHOCTHIO 3eMIIU

8.24

IloTeHManbHast SHEPIUSA CKATON NIPYKUHBI

8.25

###Parf##Kunernueckas  sHeprusa.  Teopema o

KUHETUYECKON dHEPTUHU

8.26

HHParf##3aKkoH COXpaHEHHS MEXaHUUECKON IHEPTHU

8.27

[pakTnyeckue pabOTHI:

OmnpeneneHue cpeHEl CKOPOCTH CKOJBKEHHS Opycka
WJIM OBUKXCHUA MNApHUKa I10 HAKIIOHHOM IIJIOCKOCTH.
OmnpeneneHne yCKOpEHUs Tella MPH PAaBHOYCKOPEHHOM
JIBUKCHHUH 110 HAKJIOHH O TIIIOCKOCTH.

HccnenoBanye 3aBUCUMOCTH IIyTH OT BPEMEHM IIpU
PaBHOYCKOPEHHOM  JBI)KCHHUHM  0€3  HavyaIbHOU
CKOPOCTH.

[lpoBepka TUIOTE3bI: €CIM TPH PABHOYCKOPEHHOM
JABUXKXCHUU 0e3 HavaJabHOMI CKOpPOCTHU ITIYTHU OTHOCATCH
KaK psl HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MPOMEXYTKH BPEMEHU OJMHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHIJIbI TPCHUA
CKOJIBXECHHSI OT CHJIBI HOPMAIBHOTO JaBIICHUS.
Onpenenenue Kod(PPUIIHMEHTa TPEHUS CKOJIBKEHHUS.
OmnpeneneHue KECTKOCTH TPYKUHBL. OnpeneneHue
paboThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHHUU
TeJa 10 TOPU30HTAIBHOM oBepXxHOCTH. OTpeencHue
paboTBl CHUIIBI YIOPYrOCTH TMIPU TMOABEME TIpy3a C
HUCIIOJIB30BAHHUEM HCIOABUXKXHOIO U IIOABUKHOIO

OJIOKOB

8.28

(DI/I3I/I‘-IGCKI/IC SBJICHUS B HpHpOIIeZ HpI/IJII/IBbI U OTJIMBBI,
JnBUKeHUe niaHeT COMHEYHOW CHCTEMBI, PEaKTUBHOE

ABUXKCHUC ) KUBBIX OPIraHHU3MOB
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8.29

Texuuueckue YCTpOﬁCTBaZ CIIUAOMETP, HAATYHUKH

II0JIOKEHM S, PACCTOSIHUS U YCKOPEHU S, PAKETBI

MEXAHWYECKHE KOJIEBAHMA 1 BOJIHbBI

9.1

KonebarensHoe JIIBYDKEHUE. OCHOBHBIE
XapaKTepUCTUKH  KONeOaHWil: TMepuoja, YacToTa,

aMILIU Ty

9.2

Marematuyeckuii ¥ TPYKUHHBIM  MasTHUKU.
[lpeBpamiernie  3HEprUW  HPU  KoJIeOATEILHOM

JABHUXKCHU N

9.3

3aryxaroume kojeOaHus. BeIHyXneHHBbIE KoJIeOaHUSs.

Pe3zonanc

9.4

Mexannueckue BOdHBL. (CBOICTBA MEXaHHUYECKH X
BOJH. [IpomonesHble M monepedHsle BOJHBI. JlnMHa
BOJHBI M  CKOpPOCTb €€  PacIpOCTpaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPIOM Telle, CEICMUYECKUE

BOJIHBI

9.5

3ByK. I'poMKoCTh M BeICOTa 3BYKa. OTpakeHHE 3ByKa

9 9.6

NudpaszByk u ynbTpasByk

9.7

[IpakTryeckue paboOTHI:

OmpeneneHue 4acToTbl M HepUoAa  KoyiebaHUH
MAaTEMAaTH4YCCKOI'O MasATHHKA.

OmpeneneHne 4YacToThl W TNEpUOAa  KoJieOaHUM
HPYKUHHOIO MasiTHUKA

HccnenoBaHnue 3aBUCMMOCTH  Tepuoja KojiebaHuH
MMOABCHICHHOIO K HHUTHU TIpy3a OT IJIWHBI HHTH.
HccnenmoBanrne 3aBUCMMOCTH Tiepuoja KoJeOaHUM
NPYKMHHOTO MasTHUKa OT Macchl Ipy3a. [IpoBepka
HE3aBUCUMOCTH  Ilepuoja  KojeOaHUM  TIpy3a,
MOABCHICHHOI'0 K HUTHU, OT MAaCChI I'py3a 1 J)KECTKOCTHU
npyxkuHsl. M3mepeHue yckopeHUss  CBOOOIHOIO

nagcHus

9.8

Pu3nyecKue SABJICHUS B IPUPOJAE: BOCIPUSITHE 3BYKOB
JKUBOTHBIMU, 3EMJIETPSICEHUE, CEMCMHUYECKUE BOJIHBIL,

LYHaMH, 3XO
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9.9

Texuuueckue YCTpOfICTBaI 3X0JIOT, HCIIOJIB30BaHUC

YIbTPa3ByKa B OBITY U TEXHHUKE

SJIEKTPOMAI'HUTHOE IIOJIE U 9JIEKTPOMAI'HUTHBIE BOJIHbBI

DJIeKTpOMarHuTHOE 1MoJjie. DJIEKTPOMArHUTHbIE BOJHBL

10 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ikana 3J1eKTPOMarHUTHBIX BOJIH
103 DnexrpoMarHuTHas npupoja ceera. CKOPOCTh CBETa.
' BosHOBBIE CBOIICTBA CBETA
10 [Ipaktnueckue pabOTHI:
10.4 N3ydeHne CBOWCTB dSJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOUITBHOTO Tesle(oHa
Qdusnueckue SBIEHUS B TPUPOJE: OMOIOTHYECKOE
10.5 IeCTBUE  BUAMMOTO,  YIBTPadHUOIETOBOTO u
PEHTICHOBCKOTO U3JIy4€HHUI
10.6 Texunueckue YCTpOMCTBA: UCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOH CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBeta. IcTouHMKM cBEeTa
11.2 [IpssMonmHENHOE pacIpOCTPAHEHHE CBETA
Otpaxxenue cBera. Ilnockoe  3epkano.  3akoH
11.3
OTpaKEHUS CBETa
114 [lpenomnenue cBera. 3aKkOoH MPETOMJICHHS CBETa.
' [TomHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JInn3za. Xox mydel B IMH3E
11 116 OnTHueckas cucrema (oroarnmnapara, MUKPOCKONIa U
' TeJIeCKoma
117 ['ma3 kak omnTHueckas cucrema. bIM30pykocTb H
' JATTbHO30PKOCTh
118 Paznoxxenue 6enoro csera B criekrp. OnbiTel HptoTOHA.
' CrnoxxeHue CrieKTpalbHbBIX BETOB. Jlucrepcus cBera
[IpakTuyeckue pabOThI:
11.9 #H#Par###cciienoBanue 3aBUCHUMOCTHU yria

OTpaAXXCHU CBETOBOIO JIyda OT yIjia nmaacHus.
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##HtPar###lI3ydeHnne XapakTepUCTHK HM300paKeHUS
peaMeTa B IUIOCKOM 3epKajie.
##HtPar###lccnenoBanue 3aBUCUMOCTHU yria
MpPEIOMIIEHUs] CBETOBOTO Jyda OT yIla MaJeHus Ha
TPaHMIIE «BO3IYX — CTEKIION.

###HPar### lonydenne W300paKEHUH C  TTOMOIIBIO
coOMparoIeH JTUH3HI.

#iH#Par#Ht#Onpenenenue (GOKyCHOIO PacCTOSIHUSL U
ONTUYECKOM CUJIIBI COOMPAIOILEHi JTMH3BI.
HHAPar##H#ONBITEL TIO pa3lIOKEHUIO Oeoro cBeTa B
CIEKT.

##HParf##ONBITEI 10 BOCIPUSTHIO IIBETA IIPEIMETOB

pH UX HAOJIOAEHUHN Yepe3 IIBETOBbIE (UITBTPHI

duszndecKue sIBJICHUS B IMpHUpOAC: 3aTMCHU A COJ'IHI_Ia n

11.10 JlyHbI, IIBETA TEJ, ONTHYECKHUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagayra, MUPaxK)
1111 Texnnueckue YCTPOMCTBA: OYKH, TIEPHUCKOTI,
' doToanmnapar, ONTUYECKHUE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
191 OmnpiTel Pesepdopaa u minaHerapHas MojeNb aToma.
' Mogens aroma bopa
192 Hcnyckanue u norsougeHue cBera aToMoM. KBaHTBL
' JInHeiyaTsIe CIIeKTphI
12.3 PagnoakruBHOCTE. Anb(a, O6eTa- 1 raMMa-u3mydeHus
194 Ctpoenne artoMHoOro szapa. HykionHas Mojenb
' aTOMHOTO s1pa. M3oromsl
12
125 PagnoaxkruBHele npeBpaieHus. [lepuon nomypacnana
' ATOMHBIX sIIIEP
196 S nepHble peakiuy. 3aKOHBI COXpaHEHUS 3apsSA0BOTO U
' MacCOBOI'O UM CEN
OHeprus CBs3M aTOMHBIX sgep. CBs3p Macchl U
12.7
SHEPrUu
198 Peakiiuu cuHTe3a u geneHus sgep. HctouHuku

sHepruu ConHLA U 3BE3]




ﬂOKyMeHTHOAHMC8H3H€KTpOHHOﬁHOAHMCbD.

12.9

SAnepnas osHepretuka. JleiicTBue paauMoOaKTHBHBIX

U3JIy4EHUU Ha KUBBIE OPraHU3MbI

12.10

[IpakTnueckue pabOTHI:

Habnionenne CHIOMHBIX W JUHEHYATHIX CIIEKTPOB
U3ITYdCHHUSL.

HccnenoBanue TpeKoOB: U3MEPEHHUE YHEPIUH YaCTHIIbI
10 TOPMO3HOMY IyTH (110 hoTOrpadusim).

W3mepenne pannoakTuBHOTO (poHA

12.11

®dusnueckue SBICHUS B IPUPOJIE: €CTECTBEHHBIN
PaAMOaKTUBHBIN ¢oH, KOCMUYECKHE Jqy4u,
PaAMOAKTUBHOE H3Iy4eHUE MNPUPOJHBIX MHHEPAJIOB,
JEMCTBUE PAaJUOAKTUBHBIX W3IYYEHHUH Ha OpraHu3M

YCJI0BCKa

12.12

Texuuueckue yCTpocTBa: CIEKTPOCKOII,

WHIUBUAYAIBHBIN T03UMETp, Kamepa Bunbscona
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IMPOBEPSIEMBIE HA OI'D TIO ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJLHOMN
MPOTPAMMBI OCHOBHOT O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBePSIEMOro
TpeOOBaHuUs

IIpoBepsieMmble TpeOOBaHUSA K NMPeIMETHBIM pe3yJIbTaTaM
0a30BOro YpPOBHSI OCBOCHHUSI OCHOBHOI 00pa30oBaTe /IbHOM
MPOrpaMMbl OCHOBHOTI0 001ero o0OpazoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu ¢U3MKM B HAYYHOH  KapTUHE  MHDA;
chOpMUPOBAHHOCTh 0A30BBIX TMPEJICTABICHUN O 3aKOHOMEPHOI
CBSI3U U TTIO3HABAEMOCTH SIBJICHU TTPUPO/IBI, O POJIU DKCIIEPUMEHTA B
(¢u3uke, 0 cHCTEeMOOOpa3yroleli poau (U3NKA B Pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHHKA U TEXHOJIIOTUU, 00 IBOIIOIMHU
(M3HYecKuX 3HAHWUW U UX POJU B I[EIOCTHON €CTECTBEHHOHAYIHOM
KapTUHE MHpa, O BKIAale POCCUMCKUX W 3apYOCIKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO

MHUPA, PA3BUTUE TEXHUKU U TEXHOJIOTHI

3HaHUs O BHUJAX MaTepuM (BEIIECTBO M I0J€), O ABMKEHHUM Kak
croco0e CyIIeCTBOBaHHUS MaTepuH, 00 aTOMHO-MOJIEKYIISIPHOMN
TEOPUU CTPOCHUS BEIIECTBAa, O (M3MYECKOW CYIHOCTH SBJICHUMN
OpuUposbl  (MEXaHMYECKUX, TEIUIOBBIX, O3JEKTPOMAarHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3IU4arh SBJICHHUS IO ONUCAHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIU X
JAHHOE (U3UYECKOe SIBJICHHME; YMEHUE paclO3HaBaTh MPOSIBJICHUE
U3Y4CHHBIX (M3UYECKUX SIBJICHUM B OKPYXKAIOLIEM MHpE, BB

UX CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH )

Bnagenue ocHoBamMM NOHATUMHOIO ammapara U CHMBOJIHMYECKOTO
si3bIKa (PU3MKKM W MCIOJB30BAHME UX IS PEIICHHs] Y4eOHBIX 3ajady;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tell, (U3UUYECKUE SIBICHUS W

IMpOoLECChI, UCITOJIb3Y: (bYHI[aMeHTaJ'IBHBIC H SMITUPHUYICCKHU C 3aKOHbI

YMeHue omnuchiBaTh HM3y4€HHBIE CBOWCTBA Tel M (PU3NYECKHE

SIBJICHU A, UCIIOJIb3Y: q)HSquCKI/Ie BCIIMYMHBI

Briamenne ocHOBaMHM METOJOB HAyYHOTO IIO3HAHUS C YYETOM
coOIIoIeHH s TPaBUII 0€30MMacHOT0 Tpyia: HabmoaeHuEe QU3NYECKU X

SIBIICHUM:
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YMEHHE CaMOCTOSATEIBHO COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY
13 JaHHOTO Habopa 00OPyIOBAHUS IO UHCTPYKIUH, OMUCHIBATH X0
OTIBITA U 3alUCHIBATh €T0 PE3YNbTaThl, (POPMYIUPOBATH BHIBOBI;
IPOBEJECHUE IMPSAMBIX M KOCBEHHBIX H3MEpeHUuH (Qu3ndeckux
BEJIMYMH: YMEHUE IUJIAHUPOBATH H3MEPEHUsA, CAMOCTOSATEIIBHO
coOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY [0 HMHCTPYKLHH,
BBIYUCIIATh 3HAYCHUE BEIMYMHBI M aAHAIW3UPOBATH I1OJYYCHHBIE
pe3ynbprarbl ¢ Y4€TOM 3aJaHHOM IMOIPEIIHOCTH pPE3ylbTaTOB
HU3MEPEHUN;

IIPOBEJICHUE HECIOKHBIX JKCIEPUMEHTAIBHBIX HCCICIOBAHHUIM;
CaMOCTOSITEIBHO COOMpPATh HSKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
NPOBOJUTH  HCCIEAOBAaHHE [0 WHCTPYKLUH, IIPEICTABIATH
MOJTydeHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJE TaONUIl U
rpaguKoB, y4UTBIBATh IOTPEIIHOCTH, JeJdaTb BBIBOJBI IO

pe3yiibTaTaM HCCIICAOBAHU A

[loHumManme  XapakTepHBIX  CBOMCTB  (MBHMYECKMX  MOJEJCH
(MaTepuanpHas TO4Ka, aOCONIOTHO TBEPAOE TEJIO0, MOJEIN CTPOCHUS
6 ra3oB, XHUJKOCTeM W TBEPIBIX TeN, IJaHETapHas MOJENb aToMa,
HYKIIOHHAsI MOJICJIb aTOMHOTO S/Ipa) U yMEHUE MPUMEHSATh UX IS

OOBSICHEHHS (bI/ISI/I‘ICCKI/IX IponeccoB

Ymenune oObsCHATh (PU3MYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM
YUCI€ M B KOHTEKCTE CHUTYallMH IPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUNHHO-CIIEACTBEHHBIE CBSI3U
U CTpPOUTh OOBSICHEHHE C ONOpPOMl Ha HU3Yy4EHHbIE CBOWCTBa
¢u3nueckux sBICHUH, (U3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTU U

MOJENIN

YMenue pemath pacuéTHbIe 3amaun (Ha 0aze 2 — 3 ypaBHEHHM),
WCTIONB3YSl 3aKOHBI W (OPMYNBI, CBS3bIBAIONME (U3UUECKH e
BEITMYMHBI, B YaCTHOCTH, 3allUCHIBATh KPATKOE YCJIOBHUE 3aauu,
BBISIBJISTh HENOCTAIONME JaHHbBIC, BHIOUPATh 3aKOHBI U (POPMYITHI,
HEOOXOAMMBIE IS €€ PEIICHHS, UCII0Ib30BaTh CIIPABOYHBIC TaHHBIC,
MPOBOJIUTH PACUYETHl U OIEHUBATHh PEATMCTUYHOCTH TOIYICHHOTO
3Ha4YeHUsI (PU3MIECKON BEIMYMHBI, YMEHHUE ONIPEICIISTh Pa3MEPHOCTh

(r3rYecKoil BETMUYUHBI, TOIYICHHOM IPU PELICHUH 3a1a4U
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YMeHHue Xapakrepu3oBaTh IMPUHUUIBI JEHCTBUS TEXHUUYECKUX
YCTPOWCTB, B TOM YHCJIE OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX
TEXHOJIOTUYECKUX MPOIECCOB MO UX ONMMCAHUIO, UCII0JIb3Ys 3HAHUSI O
CBOMCTBax (U3MUECKUX SBICHUH U HEOOXoAMMbIE (PU3NUYECKUE

3dKOHOMCPHOCTH

10

VYMeHHe HCIONB30BaTh 3HAHHA O (U3MYECKHX SBICHUSAX B
MOBCEIHEBHOM KM3HU Uil oOecreyeHus: Oe30MacHOCTH IpH
oOpameHMH C  OBITOBBIMH  NPUOOpaMH M TEXHUYECCKHMH
YCTPOMCTBAMH, COXpaHEHHUS 3/0POBbS U COONIIOACHUS HOPM
9KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOLIEH Ccpeie; MOHWMaHUEe
HEOOXOJJMMOCTH TPUMEHEHHS JOCTHKEHUN (U3UKH U TEXHOJOTUH

I paduOHAJIBHOTO MPUPOAO0ITIOJIB30BAHU A

11

OnpIT moucka, npeoOpazoBaHUsl M MpPEACTaBICHUS HHOOpMAIUU
(r3HYECKOro CcoAepKaHHs C MCIOJIb30BaHUEM HH(OPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHI; YMEHHE OLIEHUBATh JOCTOBEPHOCTD
MOTydeHHON WHQPOpPMAIUM HAa OCHOBE HMEIONMXCS 3HAHUU U
JOTIOJIHUTENBHBIX ~MCTOYHUKOB, YMEHHE MCIOJIB30BaTh  IIPU
BBIIIOJIHEHUH Y4€OHBIX 33JJaHUH HAyYHO-TIONMYJSIPHYIO JIUTEpaTypy
(u3HnYecKOro cojiep>kaHus, CIPaBOYHbIE MaTEPUAJIbl, PECYPChI CETH
WntepHer; BnaaeHue 0a30BbIMH HaBbIKAMM IIPEOOpa3oBaHUS
HHpopMAIIMM M3 OAHOW 3HAKOBOM CHUCTEMBI B JAPYIYIO; YMEHUE
co3JlaBaTh COOCTBEHHBIE NMHCBMEHHBIE M YCTHBIE COOOLICHUS Ha

OCHOBE HH(MOPMAIIHH M3 HECKOJIBKHX UCTOYHUKOB
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INEPEYEHDb OJIEMEHTOB COAEPKAHUSA, IIPOBEPSAEMbBIX HA OI'D
1HO ®U3UKE

Kon IIpoBepsieMblii 3J1eMEHT CO/1e PAKAHUS
1 MEXAHUYECKUE ABJIEHHWA
11 Mexanudeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema oTcyéra.
' OTHOCUTENBHOCTD JIBUKECHHS
PaBHOMepHOE 1 HepaBHOMepHOE BUKeHHE. Cpeansia ckopocTs. Dopmyra st
1.2 BBIYMCIIEHUS cpesiHell cKopocTh: v = S/t
PaBHOMEpHOE MpsAMONKMHEWHOE ABMKEeHHE. 3aBUCUMOCTh KOOPAWHATHI TeJla OT
BPEMEHH B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBHKEHUS:
13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHM Jsl MPOEKIUU CKOPOCTH, MPOEKIIHU
NepeMeIeHusl, IYyTH, KOOPIWMHATHl HPH PABHOMEPHOM MPSIMOJMHEHHOM
JBUKEHUHU
3aBHCHUMOCTh KOOPAMHATHI Tella OT BPEMEHH B CIlydae PaBHOYCKOPEHHOTO
TPSIMOJTMHEHHOTO TBYIKEHUSI:
7
Self)=vg, =i+ * %
DopMynbl UIS MPOCKIUHA TEPEMEIICHUs, MPOSKIHH CKOPOCTH M TMPOSKIINU
YCKOPEHHUS IPU PABHOYCKOPEHHOM MPSMOIMHEHHOM JBUKEHUU:
2
1.4 5. () =u,, 'H”.w.-'E*
U.\'('f) =Upy T4, £,
a.(f)=canst,
U:.‘r: - le: =2a,s,
I'paduxn 3aBUCHUMOCTH OT BpEMEHH JUIsl MPOEKIUU YCKOPEHHS, MPOEKIUU
CKOPOCTH, MPOEKLUHUH IEpPEMELICHHs, KOOPIUHAThl IpPHU PaBHOYCKOPEHHOM
HPSIMOJIMHEHHOM JIBUKEHU U
CBoboanoe naseHue. @opMyiibl, ONUCHIBAIOIKE CBOOOJHOE MMaJIeHUE Tella 0
1.5 BEPTUKAINA (JBUIKEHHUE TEla BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTU
3emnu). ['paguku 3aBUCHMOCTH OT BpEMEHHU Uil MPOEKIUU YCKOPEHUS,
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MPOCKIIUU CKOPOCTH M KOOPJIWHATBHI INPU CBOOOJHOM TAJCHUM Tena IIo
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOTO JBHMKEHHS Tella MO OKpYKHOCTH. Hampapienue
CKOPOCTH.
dopMyna Al BEIYUCICHUS CKOPOCTU YEPE3 Paguyc OKPY)KHOCTH WU TEPHUOI
oOpareHus:
L= 2R
T
LlenTpocTpemutenbHoe yckopeHue. HampaBieHne IEeHTPpOCTPEMUTEITBHOTO
1.6 yckopenusi. Dopmyra juisi BEIYUCICHUS YCKOPEHHUS:
2
a - L
5 R
®dopmyria, CBA3BIBAIOIIAS TEPUO]] M YACTOTY OOpAICHHUS:
V= 1
T
Macca. [InotHocts BemecTBa. @opMyna i BBIYUCIEHUS INIOTHOCTH :
b= m
1.7 |2
1.8 Cuna — BekropHas (usnueckas BennunHa. CloxKeHne CUIl
1.9 SIBnenue nnepuuu. Ilepssiii 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiaeHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHUJIbI, IEH CTBYIOIICH
Ha TeJo
B3aumoperictsue ten. Tperuit 3akoH HerotoHa:
1.11 F 21 T _‘Fl—>2
112 TpeHue nokost U TpEHUE CKOJbXKEHH . Dopmyra I BBIYMCICHUS MOLYJISL CUJIbI
TPEHUS CKOJIBKEHUS:
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FIF:H-N

1.13

Hedopmanus Tena. Yopyrue u Heynpyrue aegopmanuu. 3aKOH YHIpPyrou
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BcecemupHoe Tarorenue. 3aKkOH BCEMUPHOTO TSTOTEHUS:

M, -4
j—'_ = G - '—_‘—
R
Cuna TshxecTd. Y CKOpeHHue CBOOOHOTO MaeHUsI.
dopmyna sl BBIYUCICHUS CUJIBI TSHKECTH BOJIM3U moBepxHocTu 3emun: F =
mg.
JBuxenue minanet Bokpyr Cosnnua. [lepas kocMuueckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Wmmynbe Tena — BeKTopHas Gu3nyeckas BeTUYHHA.
D=mi

Nmnynbe cuctemsl Ten. M3Menenne nmnynbca. UMITynbCc Cuitbl

1.16

3aKOH COXpaHEHUs] UMIYNbCA sl 3AMKHYTOM CHCTEMBI Te:
D=nyUy +in, U, =const

PeaxtnBHOE NBMKEHHNE

1.17

Mexaandeckas pabora. @opmyrna A BBIYUCICHHS Pa0OThI CHIIHL:

A=Fscoscx

Mexaandeckass MOIIHOCTD:

1.18

Kunernueckas u IMOTCHIMAJIbHAA DOHCPTUA. CDopMyJIa JJISA BBIYUCIICHU A

KHHETHYECKOMN OHEPIruun:
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TeopeMa 0 KMHETHYECKOM OHCPIUH. CDopMyna JJISA BBIYUCIICHU A
HOTGHLIHaJILHOﬁ 9HCPIMH TCJia, IOAHATOIO

Hax 3eMIIEH:

E,= mgh

1.19

Mexannueckasl SHEpPIUs:
E=E.+E P

3aKkoH COXpaHEHMs MexaHn4eckoil sHepruu. opmyrna jyis 3aKkoHa

COXpAaHCHUA MEXaHUYIECKOM 9HCPIMHU B OTCYTCTBHUEC CHJI TPCHUS: E = const.

[IpeBpameHne MEXaHUUECKOM dHEPTUU IIPU HAJTUYUHU CUJIBI TPEHHUSL.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXaHUKH.
Peruar. MomenT cuiier: M - Fl.

YcnoBue paBHOBECHS phlyara:

M +M, +..=0

[MonBusxHbIN 1 HemoABYKHBIN O710ku. KIT/] mpocTeix MeXxaHU3MOB,

n= Anonesaas

A—aa'rpaqe:ﬂ:ﬂaa

1.21

[aBnenue TBEpIOTO TENA.

dopMyna 1 BEIYUCICHUS JaBJICHUS TBEPOTO TeJa:

_F
P=3-

JlaBnenue raza. AtmocepHoe TaBlICHHE.

FI/II[I)OCTaTI/I‘leCKOC AAaBJICHHUC BHYTPU KUJAKOCTHU.

dopmyia 1 BBIYUCICHUS 1aBJICHUS BHYTPH KUIKOCTH

p=pgh+p_,

1.22

3axoH Ilackans. ['mapaBanyeckuil npecc

1.23

3akoH Apxumena. Popmyna Ui ONPEACTCHUS BbITAIKHBAIOILICH

HeﬁCTBYIOIHeﬁ Ha TCJI0, HOl"py}KéHHOG B XXUAKOCTb HUJIHU Ira3:

CHUIBI,
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YcnoBue nnaBanus tena. [Inapanue CyA0B 1 BO3AYXOIIJIaBAHHEC

1.24

Mexannueckue KojeOaHWs. AMIUIATYA, TMEPUOJ, M YacTOTa KOJEOAHWH.

®dopMmyra, CBSA3BIBAIONIAS YACTOTY U MEPUOJ KOJeOaHUi:

1.25

MaremMaTnueckuii M INpPYKUHHBIM MasTHUKU. [IpeBpaiieHue >HEprum Ipu

K0J1€0aTeIbHOM JABH>KCHU N

1.26

3aryxaronme kosiebaHus. BeiHyX1eHHbIE Konebanus. PezoHanc

1.27

Mexanuueckue BOJIHBL. [IpoaonbHbIE U TTONIEpEYHbIE BOIHBI. JJIMHA BOJIHBI U

CKOPOCTh PaCIpOCTPAHCHHUS BOJIHBI:

L=v-T

1.28

3ByK. I')pomkocTh M BbICcOTA 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI HAa IPaHULE

nByx cpen. MudpasByk u ynbpTpa3Byk

1.29

Ilpakmuueckue pabomol

W3mepenue cpeaHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTHU
MPYXKUHBI; KOOMPUIIHEHTA TPEHUS CKOIBKEHUS; PaOOThI CUIIBI TPCHUS, CHIIBI
VIPYrOCTH; CPedHE CKOPOCTH ABUKEHUS Opycka MO HAKIOHHOM MIJIOCKOCTH;
YCKOpeHUs Opycka MpH JABUKCHUU IO HAKIOHHOW IIOCKOCTH; YacTOTHl U
nepuoza KoJIeOAaHWM MaTeMaTHYeCKOTO MAasTHHKA; YacTOThI M TIEPHOJA
KoJieOaHU I PY>KWHHOTO MasiTHUKA; MOMEHTA CUJIbI, JCHCTBYIOIIETO Ha phlyar;
paboThl CHJIBI YIPYTOCTH MTPH MOABEME Tpy3a C MOMOIIBIO HEMOABUKHOIO
0J10Ka; pabOTHI CHJIBI YIIPYTOCTH TPH MOIBEME IPy3a C MOMOIIBIO TTOABUKHOTO
O1oKa.

HccnenoBanue 3aBUCMMOCTH apXHUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOU
YacTH TeJla U OT MJIOTHOCTH JKUIKOCTH ; HE3aBUCUMOCTHU BHITAJIKABAIOILIEH CHUJIBI
OT MAcCChI TeJla; CUJIBI TPEHUS CKOJILKEHHUSI OT CHUJTBI HOPMAJILHOTO JIABJICHUS U
OT poJia MOBEPXHOCTH ; CUITBI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKHHE, OT CTEIICHH
nedopMaluy IPYKUHBL, YCKOpEeHHsI OpycKa OT yriia HakJIOHa HaIlpaBJIsIOIICH;
nepuoza (4acToThl) KoJieOaHWM HUTSHOTO MAasTHUKA OT JJIMHBI HUTH; IEPUO/]IA
KoJIeOaHUI MPYKUHHOTO MasgTHHUKA OT Macchl Ipy3a U >KECTKOCTU MPYKUHBI;
UCCIIeIOBAaHNE HE3aBUCUMOCTH TEpUOa KOJICOaHUH HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycnoBusi paBHOBECHS pblyara

1.30

Qusuueckue sAsnenus 6 npupode. TPUMEPHl JBMXEHUS C Pa3TUYHBIMU

CKOPOCTSIMHU B KUBOU U HE)KUBOU IIPUPOJE, ACUCTBUE CUIIBI TPEHHUS B IPUPOJIE
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U TEXHUKE, MPWJIMBBI U OTJIMBBI, ABMKEeHHE IIaHeT COJHEYHOH CHCTEMBI,
pEaKTUBHOE ABUKEHHE KUBBIX OPTaHU3MOB, pPbIYard B TEJI€ YEI0BEKa, BIUSHUE
aTMOC(EpHOTO JaBJICHUS Ha >KMUBOW OpPraHW3M, IJIaBaHUE PbIO, BOCIPHUSTHE
3BYKOB JKHBOTHBIMH, 3eMJICTPSICEHUE, CEHCMHYECKUE BOTHBI, ITyHAMHU, IXO
Texnuueckue ycmpoucmea: CIUIOMETP, TaTYMKH TTOJO0KEHHS, PACCTOSHUS U
YCKOPEHUS, IUHAMOMETp, TOIMITHUKA, DPAKETHl, pbIYar, MOIABM)XHBIA H
131 HEMOABUKHBIN OJOKM, HAKIOHHAS TJIOCKOCTh, MPOCTHIE MEXaHU3MbI B OBITY,
' coo0m@aronmecs COoCybl, YCTPOMCTBO BOJONPOBO/IA, TUAPABIMYCCKUI TIpecC,
MaHoOMeTp, OapoMmeTp, BBICOTOMEpP, MOPIIHEBOH HACOC, apeoOMETp, IXOJIOT,
M CITOJIb30BAHUE YABTPa3BYKa B OBITY U TEXHUKE
2 TEIUIOBBIE SIBJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJICKYISIPHO-KHHETHYECKOH TEOPHUU  CTPOCHUS
2.1 BelecTBa. Mojienu TBEPOTO, KUJIKOTO 1 Ta3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrannuueckue u amopdHbie Tena
25 JBmxenne dactuin BemecTtBa. CBs3b CKOPOCTH JIBMIKEHHS YacTUI[ C
' Temmneparypoi. bpoyHoBckoe aBuxeHue, auddyus
2.3 CMmaurBaHUeE U KaUJUISPHBIC SBJICHUS
2.4 TemioBoe paciuMpeHue u cxaTue
2.5 TemoBoe paBHOBECHE
26 Buyrpennss sHeprus. PaGora m Teruiomepenada Kak CIocoObl M3MEHEHUS
' BHYTPEHHEHU SHEPIUU
2.7 Bu el Tenonepenavn: TemIONPOBOIHOCTh, KOHBEKITHS, H3TYICHHE
HarpeBanne wu oxinaxaenue Tten. KoindecTBO TEmIoOThL. Y ienbHAs
TEIMI0EMKOCTb:
2.8
O=cm(ty—t)
3aKkoH COXpaHEHHS PHEPTrUU B TEIUIOBBIX MpoIleccax. YPaBHEHUE TETIOBOTO
OanaHca:
2.9
Q+0, +..=0
Ucnapenne u xonaeHcauus. VM3MeHEHHE BHYTPEHHEW SHEPrUU B IPOLIECCE
2.10 WCIapeHusi W KOHACHcanuu. KumneHwe KUIKOCTH. YAENbHAas TerioTa
napoo6OpasoBanus: L = Q/m
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211 Brnaxxaocts Bo3myxa
IlnaBnenue u Kpucraumsauus. l3meHeHHe BHYTpPEHHEH DJHEPrUU IIpU
NJIaBJICHUU U KPUCTAITU3aLMH. Y IebHAs TEIJIOTA IJIaBJICHUSL:
212
=2
m
BHyrpeHHsisi SHeprus cropaHusi TOIUIMBA. YJAEIbHAs TEIUIOTa CropaHus
2.13 toruBa: g = Q/m
2.14 [Ipunnuns! padoTs! Tennoseix asurareneil. KITJ[ rennosoro nurarens
Ilpaxmuueckue pabomoi
M3mepenune ynenbHOM TEINIOEMKOCTH METAIUIMYECKOTO [IUIINHAPA; KOJIMYECTBA
TETJIOTHI, TIOJIyYUEHHOTO BOJIOM KOMHATHOM TeMmmepaTypbl (UKCHPOBaHHOU
Macchl, B KOTOPYIO ONYIIEH HarpeTblii LMIUHIP; KOJIWYECTBA TEIJIOTHI,
2.15 OTJIJaHHOT'O HAarpeThIM LIMJIMHJAPOM, IIOCIIE OIYCKaHHUS €r0 B BOJY KOMHATHOMN
TEMIEPATypbl; OTHOCUTEIBHOM BIAXKHOCTU BO3yXa; YIACJIBbHON TEMIOTHI
IaBjieHus JpAa. MccnenoBaHue W3MEHEHHUs TEMIIEpaTypbl BOABI IpH
Pa3ITUYHBIX YCIOBUSX; SIBJICHUS TEMJI000MEHa MPU CMEUIMBAHUU XOJIOJHOM U
ropstueil BoJibl; mporiecca HCapeHus
QDusuueckue s61eHUs 8 npupode. TTOBEPXHOCTHOE HATSHKEHUE U KallUJUIIPHBIE
2.16 SBJICHUS B TIPUPOJIC, KPUCTAUIBI B TIpupoe, uznydenue CoJHIla, 3aMep3aHue
BOZI0EMOB, MOpCKUE OpH3bl; 00pa30BaHKE POChl, TyMaHa, HHEs, CHEra
Texnuueckue  ycmpouicmeéa: — KallWJUIISAPbI, MPUMEPbl  MCIOJIb30BaHUA
517 KpUCTAJJIOB, XU AKOCTHBIM TEPMOMETP, TaTUUK TEMIIEPaTyphl, TEPMOC, CUCTEMA
' OTOIUIEHUS JIOMOB, T'MTPOMETPBI, MICUXPOMETP, MapoBas TypOWHA, JBHUTraTeib
BHYTPEHHETO CrOpaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Onekrpu3zanus Ten. J[Ba BUaa 3JIEKTPUUECKUX 3apsiIOB
3.2 BiaumopeiictBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUS DJIEKTPUUECKOTO 3apsaaa
34 Onekrpudeckoe mnoje. Hanpspk€HHOCTh siekrpudeckoro moist. [lpuunmm
' CYNEpHO3UIIUHU JIEKTPUUYECKUX TMOJIeH (Ha KAYeCTBEHHOM YPOBHE)
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35 Hocurtenu snexrpuueckux 3apsnoB. JlelicTBHE 3IIEKTPUUYECKOTO TOJIA Ha
aneKkTpudeckue 3apsapl. [[pOBOTHUKY U TUAICKTPUKA
[locTosiHHBIN AeKTpuUecKuid TOK. JleicTBHS aneKTpuueckoro Toka. CuiaToka.
Hanpsoxenue.

3.6 I=qg/t,U=AQ
DJIEKTPUYECKOe CONPOTUBIICHHE. Y IEIbHOE 3JIEKTPUUECKOE COMPOTUBIICHUE!

3.7 R =pl/S

38 3akon OMa s yuacTka snekrpudeckoit remnu: | = U/R
[TocnenoBaTenbHOE COETMHEHHUE TPOBOJHUKOB:

I,=I,; U=U,+U,: R=R +R,
3.9 [TapannenbHoe coeMHEHNE TPOBOIHUKOB PABHOTO COIPOTHBIICHUS:
U=UsI=1+1; Rzi.
2 2 P

CMemanHbIe COeAMHEHU S TPOBOTHUKOB
Pabota u mommocTh 35ekrpuyeckoro Toka. A = Ult, P = Ul

3.10
3akon [xoynsa — Jlenua:

3.11 :

: Q=I"-R-t

3.12 OnbIT Opctena. MarHuTHoe Moje HPsIMOTO IPOBOJHUKA C TOKOM. JInHMM
MarHUTHOW UHAYKIHUH

313 MarauTHoe T1oJie MOCTOSHHOTO MarHuTa. B3aumojnelcTBue MNOCTOSHHBIX
MarHuToB

3.14 JleficTBue MarHUTHOTO NOJISI HA IPOBOIHUK C TOKOM

3.15 OmnsiTel @apagest. SABieHue ayiekrpoMariuTHoM nHAYKUKH. [IpaBuio Jlenna
Ilpakmuueckue pabomuol

3.16 W3mepenue  3IEKTPUYECKOTO  CONPOTHUBIICHHUS  PE3UCTOPA;  MOIIHOCTU
AJIEKTPUYECKOTO TOKA; pabOThI 3JIEKTPUUYECKOTO TOKA.
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HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, BO3HHUKAIOUIETO B MPOBOJHHKS
(pe3uCTOpPBI, TAMIIOYKA), OT HAMIPSHKSHUS Ha KOHIaX TTPOBOJHUKA; 3aBUCUMOCTH
COTMPOTUBJICHUS OT JTMHBI MPOBOTHUKA, TUIOMIAJH €T0 TOMEPEYHOTO CEUCHUS U
YIAETBHOTO COMPOTUBIICHHUS.

[IpoBepka mpaBuiIa 17151 SAEKTPUUYECKOTO HAMPSHKEHUS [PU MTOCTIEA0BATEIbHOM
COCIMHEHUM TPOBOJAHUKOB; MpaBHIA JJISl CHJIbI 3JIEKTPUYECKOTO TOKa IIpU

napajiieIbHOM COeIMHEHUU MPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17

Qusuueckue s6N1eHUs 6 Npupolde: SIEKTPUUYECKUE SBIEHUA B armocdepe,
3JIEKTPUYECTBO KUBBIX OPTAHMU3MOB, MATHUTHOE 10OJIE 3eMIIH, Ipeiid MoI0CcoB,

POJIb MAaroHuTHOI'O ITOJIA AJIA )KU3HU Ha 36MJ’I€, IMOJIIPHOC CUSHUC

3.18

Texnuueckue ycmpoiicmea: >JIEKTPOCKOI, aMIIepMETpP, BOJBTMETp, peocTar,
CUETUMK DJEKTPUYECKOHM DHEPIUHu, HIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC 3JEKTPOnpUOOpHI (mpumepsl), JJIEKTPUYECKUE
MPEIOXPAaHUTENIHN, JJIEKTPOMArHuT, 3JEKTPOJBUTaTeNb IOCTOSHHOIO TOKAa,

TCHEpATOPp MOCTOSAHHOI'O TOKA

3.19

OnekrpoMarHuTHbIE BOJHEIL. [lIkana 3nekrpoMarHuTHBIX BOJTH

3.20

JlyueBas mozenp cBera. [IpsMonuHeERHOE paCIpOCTPAHEHHE CBETA

3.21

3aKkoH OTpaXCHUA CBETA. IInockoe 3C€pPKaJIo

3.22

[Ipenomiienue cBeTa. 3aKOH MPETOMIIEHUS CBETA

3.23

Hucnepcus cera

3.24

JInn3za. Xox snyueil B muH3e. POKycHOE paccTOsHUE JUMH3bl. OnTHYECKas cuia
mun3el: D = 1/F

3.25

I'na3 kak ontuyeckas cucrema. OnrTuyeckue npudopsb

3.26

Ilpaxmuueckue pabomoi

HiHPar#t#lI3MepeHrie  ONTHYECKONH CHJIBI COOMparoleil JHH3bI, (OKYCHOTO
paccTosiHUS COOMpAroIIel JTMH3HI (TI0 CBOMCTBY paBEHCTBA pa3MEpOB IIpeaMeTa
1 n300pakeHu s, KOTa TIPEIMET PacIoyIokKeH B IBOMHOM (PoKyce), mokazaTess
MPEJIOMIICHHUS CTEKIIA.

###Par####lccienoBanme CBOMCTBA M300paKEHUS, TTOJYYEHHOTO C MOMOIIBIO
coOmparoiell JTMH3bI; U3MEHEHHS (DOKYCHOTO PACCTOSIHHS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIJla MPEIOMJICHHS CBETOBOTO JIy4a OT yIjla MajCHUs Ha

TpaHHUIC «BO3AYyX — CTCKIIO»

3.27

Quzuueckue sasneHus 6 npupoode: 3atmenus Connua u JlyHbl, 1BeTa Tedn,

ONTUYECKUE SABJICHUS B atMoc(epe (IBeT Heba, pedpakius, paayra, MEPax)
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398 Texnuueckue ycmpoticmea: OYKH, TEpUCKON, (oToammapar, ONTHUYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
41 PamnoaktuBHOCTB. Anbda-, OeTa-, raMMa-u3nydeHus. Peakiuu anbda-u Oera-
' pacmana
42 Omnwitel Pesepdopaa mo paccesHuro anbda-dactuin. IlmanerapHas mopaens
' aToMa
4.3 CocraB aroMHOTrO siyipa. M3oTons
4.4 Ilepnon nmonypacnana aTOMHBIX sI7iEp
4.5 SnepHble peakiiuu. 3aKOHbI COXpaHEHMsI 3apsA0BOTO M MacCOBOTO YHCEI
QDusuueckue s6leHUss 6 nNpupode. €CTECTBEHHBIM pPaJIWOaKTUBHBIA (oH,
4.6 KOCMHYECKHE JIy4d, pPaJUOAaKTHBHOE W3Iyue€HHUE MPHUPOIHBIX MHHEPAJIOB,
JIEMCTBUE PAAMOAKTUBHBIX U3JIydEHU HAa OPTraHU3M 4Y€JI0BEKa
47 Texnuueckue ycmpoticmea: ClIEKTpOCKOIl, NHAWBU IyaJIbHbIN T03UMETP, KaMepa
' Buiibcona, sipepHas sHepreTuka
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YYEBHO-METO/UYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIAA YYEHUKA

METOIAUYECKHUE MATEPHUAJIbBI JIVIA YUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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