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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABJICHA HA OCHOBE IOJIOKEHHH M TpeOOBaHMIA K pe3ylbTaTaM OCBOCHUS
Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOM mporpammsl, npencraBieHHbx B DI'OC OO0, a takxke ¢ yuétoM ¢eaepalbHON padouel mporpaMMbl
BocniuTanus u Konnenuuu npenojaBanus yueOHoro npeamera «Duszmkay.

Copnepxanue mporpaMmbl 1Mo (M3MKE HAMpaBlIeHO Ha (OPMHUPOBAHHME ECTECTBEHHOHAYYHOM TI'PAaMOTHOCTH OOYYaroIIMXCs M OpraHU3alHIo
u3ydeHust GU3MKU Ha JEeSITEIHbHOCTHON ocHOBe. B mporpamme 1o (u3nKe y4uThIBaIOTCS BO3MOKHOCTH YU4E€OHOTO IMpPEIMETa B peain3aluu TpeOOoB aHUH
OI'OC OO0 Kk mIaHUpPyEeMbIM JUYHOCTHBIM M METANpEIMETHBIM pe3yJibTaTaM OOY4eHHMs, a TaKkKe MEXKIPEAMETHbIE CBS3U €CTECTBEHHOHAYUYHBIX
yueOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHMUS.

[Iporpamma mo ¢u3MKe yCTaHaBIMBAET paclpeiesieHne y4eOHOro marepuaija Mo rogaM oOydeHus (1O Kiaccam), MpemiaraeT MPUMEpPHYIO
MI0CJIEIOBATEILHOCTD U3yUSHHSI TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHSI IPEIMETHOTO COJIEPKAHHS U YIETE BO3PACTHBIX 0COOCHHOCTEH 00yJarOnInXcsl.

[Tporpamma 1o ¢usuke pazpaboTaHa C IENbIO OKa3aHUS METOJUYECKOW MOMOIIM YYUTEN0 B CO3/JaHUU pabodell mporpaMMmbl Mo y4eOHOMY
MIpEMETY.

OusmKa SBISAETCS CUCTEMOOOPA3YIOMIMM JUIsI €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB, IMOCKOJIBKY (H3UYECKHE 3aKOHBI JIE)KaT B OCHOBE
IPOIIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEW, OMonorueii, actpoHoMuei u (pusndeckoil reorpadueil, BHOCHT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY
MUpa, IPEIOCTaBIsAET Hanboee iCHbIe 00pa3Libl MPUMEHEHHUS HAYYHOTO METO/Ia MIO3HAHUSA, TO €CTh CII0co0a MOTyYeHHs JOCTOBEPHBIX 3HAHUIN O MHpE.

Opna u3 THaBHBIX 3a1ad (U3NYECKOTr0 OOpa3oBaHMS B CTPYKType oOIIero oOpa3oBaHHsI COCTOUT B (OPMHUPOBAHUHU E€CTECTBEHHOHAYYHOUH
IPaMOTHOCTH M MHTEpEca K HayKe y 00y4Jaromuxcsl.

N3yuyenne Gpusnku Ha 0a30BOM ypOBHE MPEIOIATraeT OBIAICHUE CIEIYIOIIMMHI KOMIIETEHTHOCTSAMHU, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:!

® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO MCCIIEI0BaHUS;
® HHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHBIE JOKA3aTEIbCTBA IS MTOJIyYE€HUS BHIBOJIOB.

Henu nzyyenus Gpusuku Ha ypoBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHus omnpeseneHsl B KoHmenuu npenoiaBanus yueoOHoro npeamera «Pu3znka» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanyy, peanus3yronMX OCHOBHbIE 0011e00pa3oBaTeIbHbIE POrPAaMMBbl, YTBEPKAEHHON peLIeHHEM
Konnernu Munucrepctsa npocsenienus Poccuiickoit @enepanuu (mpotokon ot 3 nexadps 2019 r. Ne I[TK48H).

Henu n3yyeHus pu3nKu:

e [IpUOOpEeTeHHEe MHTEepeca M CTPEMIIEHUS OOYdYaIOUIMXCs K HAyYHOMY M3YyYEHHMIO MPUPObI, Pa3BUTHE MX HMHTEIUIEKTYaJbHBIX U TBOPYECKHX

CIOCOOHOCTEMN;
® pa3BUTHE NPEICTABICHUN O HAYYHOM METO/Ie MO3HAHMs U (POPMHPOBAHUE UCCIIEJOBATEIICKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;
e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUs OCHOB CTPOEHHs MaTepuu U (PyHJaMEHTAIbHBIX 3aKOHOB (PU3UKU;
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(dbopMUpOBaHKE TIPEIICTABICHU O POJIM (U3UKH JUTSI PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH;
pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oymymed TpodecCHOHATBHOU AESITeIbHOCTH, CBSI3aHHOW C (DM3HWKOM, TMOATOTOBKA K
JanbHeleMy oOy4eHHIO B 9TOM HaIlPaBJICHUU.

]_IOCTI/I)KGHI/IC 9THUX ueneﬁ IIporpamMmel 110 (bI/ISI/IKe Ha YPOBHC OCHOBHOI'O O6H.I€FO O6pa3OBaHI/I${ o0ecIreynBaeTcs PECUICHHUEM CJICAYIOIHUX 3aaay4.

npruoOpeTeHNe 3HAaHUK O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHMYECKHX, TEIIOBBIX, HIEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SIBICHHSX;
npruoOpeTeHne YMEHUN ONMUCHIBATh U OOBSICHATH (PU3UUECKHUE SIBICHUS C UCTIOIb30BAHUEM IOJTyYCHHBIX 3HAHUIA;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIIMX pacu€THBIX 3agad C  HCHOJb30BaHHMEM  (PU3MUYECKMX  MOJeNei, TBOPYECKUX H
NPaKTHKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BuTHE yMEHHMI HaOIIONaTh MPUPOJHBIC SBJICHUS W BBIIOJIHATH OIBITHI, TAOOPAaTOPHBIE PAOOTHI M AKCIEPUMEHTAIBHbBIE HCCICIOBAHUS C
UCIIOJIb30BAaHUEM H3MEPHUTEIILHBIX TIPUOOPOB;

OocBOeHHE TPUEMOB paboThl ¢ MHMOpMaImen (HU3NIECKOrO COICpIKAHUS, BKIIOYAs WHPOPMAIMIO O COBPEMEHHBIX TOCTI)KEHUSX (DU3HKH,
aHAJIM3 U KPUTHYECKOE OLIEHMBAaHUE HHPOPMAIIHY;

3HAKOMCTBO CO cpepamu MPOPecCHOHATBHON NIESATENbHOCTH, CBI3aHHBIMU C (DM3UKOH, U COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMU Ha
JOCTHKCHUSAX (PU3MYECKON HAYKH.

Ha usydenue ¢usuku (0a30BBIi ypOBEHB) HA YPOBHE OCHOBHOTO 00IIEro oopa3zoBaHus oTBoIuTCsS 238 vacoB: B 7 kiacce — 68 vacoB (2 daca B
HeJeno), B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kimacce — 102 gaca (3 yaca B HeZeio).

[Ipennaraemslii B mporpamme mo (Gpusnke nepeyeHsb J1adopaTOPHBIX PabOT U OMBITOB HOCUT PEKOMEH IATENIbHBIN XapaKTep, YUUTENb eJaeT BHIOOp
MPOBEICHUS JTA0OPATOPHBIX PA0OT U OMBITOB C YYETOM HWHIAMBUIYAIBHBIX OCOOEHHOCTEH OOYYarOMIMXCs, CIHCKAa SKCIEPUMEHTALHBIX 3aJlaHuMH,
npeiaraéMblX B paMKaxX OCHOBHOT'O IOCYAapCTBEHHOTO 3K3aMeHa o (hU3HKe.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3nka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka O npupope. ABneHus npupoabl. OU3HUECKHUE SBICHUSA: MEXAHUYECKUE, TEIUIOBBIC, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC,
3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3Mepenue ¢uznueckux BenuuuH. Pusnyeckue npubdopsl. [lorpemnocts u3Mepenuii. MexayHapoaHas cucTema
SAVHULL.

Kak ¢m3uka u npyrue eCTeCTBEHHBIE HAYKH M3YYarOT NMPHUPOIY. ECTeCTBEHHOHAYYHBIN METO] MO3HAHUWS: HAOIIOJACHHUE, MOCTAHOBKA HAYYHOTO
BOTIPOCA, BBIIBMIKCHHE THUIIOTE3, SKCIIEPUMEHT IO TPOBEPKE THIIOTE3, OOBSICHCHHWE HaOIrogaeMoro sisieHus. Onucanwe (QU3MYecKuX sBICHUN C
MIOMOILBIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHunueckue, TeIUIOBbIC, IJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usudeckue MprOOPHI U MPOLIEeAypa MPSIMbIX U3MEPEHHII aHAJOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopnwvie padbomot u onvimeul.

Omnpenenenue 1eHbl JeIeHUs KAl H3MEPUTEIHLHOTO MpHoOopa.

N3mepenne paccTOsTHUM.

N3mepenune 06bEMa KUAKOCTU U TBEPIOTO TENa.

Ornpenenenne pa3MepoB MaJbIX TEI.

N3mepenne temmiepaTypsl IpHU HOMOIIH KUIKOCTHOIO TEPMOMETPA U TaTUUKA TEMIIEPATYPHI.

[IpoBeneHune uccie0OBaHUs MO MPOBEPKE THIOTE3BI: NAIbHOCTH MOJETA IIapUKa, MYIMIEHHOTO TOPU30HTAIBHO, TeM OOJbIle, YeM OOJbIIe
BBICOTA ITYCKa.

Pa3nen 2. [IlepBoHavaibHbIE CBeIeHUS 0 CTPOCHMH BellecTBA.

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBmwxenue vactuil BemecTBa. CBs3b CKOPOCTH NBIDKCHHS YacCTHIl C Temreparypoi. bpoyHoBckoe asmxkenue, nuddysus. Bzaumopeiicteue
YACTHUI] BENIECTBA: TPUTKEHUE U OTTATKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOECHUE Ta30B, KUIAKOCTEN U TBEPABIX (KPUCTAIIMYECKHX) Tell. B3auMOoCBsA3b MeX 1y CBOWCTBAMH BEIIECTB B
pa3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHOMOIIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHHA BOBI.

o ukrwbhE

Hemoncmpayuu.
1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.



2.

Hab6mronenue nuddysun.

3. Ha6JIIOI[eHI/Ie HBHCHHﬁ, 06’b$ICH$IIOH_[I/IXC$I MNPUTAKCHHUEM WJIN OTTAJIKUBAHUCM YaCTUILL BCUICCTBA.
Jlabopamopuvie pabomsl u onvimol.

1.
2.
3.

OrneHKa IMaMeTpa aToMa METOJIOM PSIOB (C ucnosib3oBanueM Gororpaduii).
OnbITH IO HAOJFOICHUIO TEIIJIOBOTO PACIIMPEHHS ra30B.
OMnBITH O OOHAPYKCHHUIO TEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKEHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/eiiCTBHE TeJl.

Mexannueckoe nBukeHHE. PaBHOMEpHOE 1 HEpaBHOMEpHOE IBHKeHUE. CkopocTh. CpenHsst CKOPOCTh NP HEPABHOMEPHOM IBHXKEHUH. Pacyér
IIyTU U BPEMEHHU JBUKCHHUS.

SBnenue nnepuuy. 3aKoH MHEpLUUHU. B3anMopelicTBre Tes Kak IpUYMHA U3MEHEHHUs CKOPOCTH ABMKEHUs Tell. Macca Kak Mepa MUHEPTHOCTH TeJa.
[InotHoCTH BemiecTBa. CBsA3b INIOTHOCTH € KOJIMUYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BELLIECTBA.

Cuna kak xapakTepucTuka B3aumozewcTsus Ten. Cuna ynpyroct u 3akoH ['yka. M3Mepenue cuiibl ¢ IOMOLIBIO IMHaMOMeETpa. SIBieHue
TATOTEHUS M cuna TsokecTH. Cuna TshKecTH Ha Japyrux IviaHerax. Bec Ttema. HeBecomocTs. CiiojkeHHE CHII, HANPaBICHHBIX 110 OJHOM IPSMOM.
PaBnogeiictByromas cuit. Cuna tpeHusi. TpeHue cKoIbKeHUs U TpeHue Nokos. TpeHue B Ipupojie U TEXHUKE.

Hemoncmpayuu.

ogabrowdE

HaGumtoieHne MexaHHuecKOoro JBIKEHHS Tea.

N3mepeHne ckopocTH MPSIMOIMHEHHOTO IBIKCHHUS.
Habmronenue siBjaeHUs] MHEPIUH.

HabmoneHne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBHH Tell.
CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO Tell.

CrnoxeHue cuil, HallpaBJIEHHBIX 110 OJJHOM MPSMOH.

Jlabopamopnusie padbomot u onvimol.

1
2.
3.
4
5.

Omnpenenenne CKOpOCTH PaBHOMEPHOTO JIBHKEHUS (IIapHKa B )KUJIKOCTH, MOJIETU 3JIEKTPUUYECKOI0 aBTOMOOWIIS U TaK Jajiee).
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHs OpycKa WM LIapHKa 110 HAKIIOHHOM MIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO TeNA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTsKEHUS (IedopMaliui) NPYKUHBI OT NMPUITOKEHHON CHIIBI.

OnBIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHUS OT BECa TEJla U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenne. CriocoObl yMEHBIIICHUS U yBeNWYeHHsI JaBieHus. JlapieHue raza. 3aBUCUMOCTh JIaBJICHUS raza or o0bEma, Temneparypsl. [lepenada
JaBJICHUA TBépJII)IMI/I TEJIaMH, XKHUAKOCTAMU U ra3aMHu. 3aKOH HaCKaJ'IH. HHeBMaTI/IIIeCKI/Ie MaIlInHBI. 3aBI/ICI/IMOCTB JaBJICHUA KUAKOCTHU OT FJ'Iy6I/IHI)I.
['mapocratudeckuit mapamokc. Coobraronuecs: cocyasl. [ mapaBmnyeckrne MeXaHu3MBbI.
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Atmochepa 3emnu u armocdepHoe napienue. [IpuuuHbl cymecTBOBaHHS BO3AyIIHOW oOosouku 3emiu. Onweit Toppudermnu. M3mepenue
aTMochepHOro naBieHHs. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHHSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1yist u3sMepeHus: aTMoc(hepHOTo JaBICHHUS.

HelicTBUe XKMAKOCTM U Ta3a Ha NOTPYy:KEHHOE B HHMX Teso. BeitanmkuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnmaBanue Ten.
BosngyxonnaBanue.

Hemoncmpayuu.

Nk WD PR

3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenada naBineHus KUIKOCTBIO U Fa30M.

CooOuiaromuecs cocyabl.

I'uppaBnmueckuil mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTD BBITAJIKUBAIOILIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U IIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue miiaBaHus TeN: IJIABAHUE WK MOTPYKEHHUE TEJl B 3aBUCUMOCTH OT COOTHOUIEHUS IUIOTHOCTEHN TeJla U AKUJKOCTH.

Jlabopamopuwvie padbomot u onvimol.

1.
2.
3.
4.

5.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B )KUAKOCTh YACTH TEJA.

OmnpeneneHne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TEJIO, IOTPYKEHHOE B KHUIKOCTb.

ITpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHJIBL, IEHCTBYIOLIEH HA TEJIO B )KUJKOCTH, OT MACCHI TeJa.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJKMUBAIOIIEH CHJIBI, JEHCTBYIOIIEH Ha TENO B XUAKOCTH, OT 00BEMaA MOTpYKEHHOU B
KUJKOCTb YaCTH TeJa U OT IVIOTHOCTHU KHUJIKOCTH.

KoHcTpynpoBanue apeomeTpa Wi KOHCTPYUPOBAHUE JIOJKH U ONPEACIEHUE €€ IPy30I0AbEMHOCTH.

Pa3nes S. PaGoTa m MOIIHOCTB. JHEpIrus.
Mexanunueckas padota. MoIHOCTb.
[IpocThie MexaHHU3MBI: pblyar, 6JI0K, HaKJIOHHAs MI0cKocThb. [IpaBuino paBHOBecus peiuara. [IpuMeHneHue npaBuia paBHOBECHS pbluara K OJIOKY.

«3onotoe npaBuno» mexanuku. KI1J] mpocTeix MmexanuzMoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHernueckass ¥ noTeHUManbHas 3Heprus. lIpeBpaieHne oIHOro BHJa MEXaHMYECKOW HHEPruu B JAPYroil. 3aKoH
COXpaHEHUS SHEPTHH B MEXaHHKE.

Hemoncmpayuu.

1.

[TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1.
2.

Ornpenenenne padOThl CHIIBI TPEHUS TTPH PABHOMEPHOM JIBHYKECHUH TeJIa 10 TOPU30HTATBHON MOBEPXHOCTH.
HccenenoBanue ycaoBUi paBHOBECHUS phlyara.



3. Usmepenne KIIJ] HakIOHHOMN MJIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEPruu.

8 KVIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOpUM CTPOEHUs BellecTBa. Macca M pa3mepbl aTOMOB M MOJIEKYyJd. OTBITHI,
MOATBEPKIAIOIINE OCHOBHBIE MOJ0KEHUS MOJIEKYJISIPHOKMHETHYECKOM TEOPHUH.

Mopenu TBEPIOTO, KUAKOTO W Tra3o00pa3HOro cocTosHUU BemiecTBa. Kpucramimueckue u amopdubie Tena. OObsSCHEHUE CBOKCTB Ta3oB,
KUJKOCTEH ¥ TBEPABIX TEI HAa OCHOBE IOJIOKEHUN MOJEKYISIPHO-KUHETHYECKON Teopur. (CMauuMBaHWE W KalWULIPHBIEC SIBICHHUS. TersioBoe
pacuIMpeHne u cxxaTue.

Temnepatypa. CBsizb TemmepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABMKEHHUs 4dacTull. BHyTpeHHss sHeprus. CrnocoObl M3MEHEHHs] BHYTpEHHEH
SHEPruu: TeIionepeaaya U coBepiieHue padoTel. Buibl Temonepenayu: TeIIONPOBOIHOCTb, KOHBEKIINS, U3TyYEHHE.

KonuuecTBo TenmnoTel. Y aenbHas TEIUIOEMKOCTh BEIeCTBA. Tenaoo0MeH U TEIUIOBOE paBHOBECHE. Y paBHEHUE TEIUIOBOTO Oananca. [lnaBnenue u
OTBEP/ICBAaHUE KPUCTAUIMUECKUX BEIIECTB. YeNbHAs TemioTa IuiaBieHus. I[lapooOpasoBanue m konnmeHncauus. Wcmapenue. Kunenwe. Y nenbHas
TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EPHOTO JIaBICHUS.

BuaxxnocTs Bo3yxa.

DHeprus TOTUIMBa. Y IeJIbHas TEIJI0Ta CrOPAHUS.

[Tpunnumne! padote! TermmoBeix aeurateneit KI1/ TemnoBoro nqeuratesns. TermoBbie IBUTaTeNy U 3alIUTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHUs U MPEBPAILEHUS SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO JBHKEHUS.

Habmonenue muddysum.

Habmtoienue siBieHi cMauMBaHUsI U KaMWUTSIPHBIX SBICHU.

Habmtoienue TemnoBoro paciuvpeHus Ted.

N3menenune naBieHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHUU WJTU OXJIAXKICHUH.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Buasl Tenonepenaum.

OxJaxaeHue mpu COBEPIICHUHN PAOOTHI.

HarpeBanue nipu coBepiiieHuN paboThl BHEITHUMH CHJIAMH.

10 CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.
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11. HaOmroneHue KUIIEHUS.

12. HaGnroieHre TOCTOSTHCTBA TEMITePaTypPhl IPH TIJIABJICHUU.

13. Mojenu TeIIoBBIX IBUTATEIICH.

Jlabopamopnwvie padbomot u onvimul.

OnbIThHI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSL.

OnbITHI 10 BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnBITH MO HAOTIOIEHUIO TETIOBOTO PACIIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD JaBIIEHUS BO3/lyXa OT €ro 00bEMa U HarpeBaHUs W OXJIAXKICHHUS.
[IpoBepka rumoTe3sl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOUKA KHIKOCTH B TEPMOMETPHUECKON TpyOKe OT TeMIlepaTyphl.
Hablmonenue n3mMeHeHus BHyTpEHHEH SHEPTUU Tella B pe3ysIbTaTe TeIUIoNnepeadl U padoThl BHEIIHUX CHII.
HccnenoBanue sBlIeHUS TEIIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpSUEit BOJIBI.

Omnpenenenne KOJIMUECTBA TEILIOTHI, MOTYYEHHOTO BOJIOH MPH TEIIO0OMEHE ¢ HAarPEThIM METAITTMYECKUM LIUITUHAPOM.

©CoN O LDNE
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. Onpenenenue ynenbHON TEIUIOEMKOCTH BELLIECTBA.
. UccnenoBanue mporecca UcrapeHusl.
. OnpezenieHne OTHOCUTENIBHOW BJIAXXHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIABICHUS JIbA.

Pa3nen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Dnektpusanus Ten. [[Ba poaa anekTpuueckux 3apsaoB. BzaumopaeiicTBue 3apspkeHHBIX Tell. 3akoH KymoHa (3aBUCHMOCTB CHITBI B3aUMOICHCTBUS
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3aPSA0B U PACCTOSTHUS MEXKY TEIaMU).

Onextpuyeckoe nosie. Hanpsok€HHOCTD anekTprueckoro nois. [IpuHIun cynepno3uiuu 3JIeKTpUYecKuX rnoJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsiioB. DlIeMEHTapHbIN dnekTpuueckuil 3apsan. Ctpoenue atoma. [IpoBOIHUKY U AMAIEKTPUKU. 3aKOH COXpPAaHEHUS
AEKTPUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIIOBUS CYIECTBOBAHUS JJIEKTPUYECKOTO TOKA. VICTOUHMKM NOCTOSIHHOTO TOKa. J[eWCTBHSA DJIEKTPUUYECKOTO TOKa
(TeryaoBoe, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.

OnekTpuyeckas nenb. Cuia Toka. nekTpruieckoe HanpsbkeHrne. ConpoTUBIEHUE TPOBOJAHUKA. Y ACIBHOE COMPOTUBIICHUE BenlecTBa. 3akoH OMa
Uit ydacTka uenu. [locienoBaTenbHoe U apajijielibHOe COeAMHEHNE TPOBOIHUKOB.

Pabota u MOITHOCTB 3JEKTpUYecKoro Toka. 3akoH JDxoymsa—JleHna. DinekTpuueckue Lend M MOTPeOUTENH DIEKTPUUYECKON SHEpruu B OBITY.
Kopotkoe 3aMbIkaHue.

=
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[TocTostHHbIE MarHuThl. B3aumoneicTBuEe MOCTOSSHHBIX MarHUTOB. MarHuTHoe mnosie. MarauTHoe noisie 3eMJId U €ro 3Ha4eHue IS JKU3HHU Ha
3emuie. OmnbIT Opcrena. MarHUTHOE IMOJ€ 3JIEKTPUYECKOro Toka. lIpumeHeHue 3JIeKTpOMarHMTOB B TEeXHHMKE. JlelicTBHME MAarHMTHOIO TOJIS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb IOCTOSTHHOTO TOKa. Vcnosib30BaHuE 3JIEKTPOBUTATENICH B TEXHUUECKUX YCTPOMUCTBAX U HAa TPAHCIIOPTE.

Omnbiter @apanes. SABneHue snekTpoMarauTHOW HHAYKIMH. [IpaBuno Jlenma. Dnexrporeneparop. CriocoObl OIYISHHS AIEKTPUIECKON YHEPTHUH.
DNEKTPOCTAaHIIUN Ha BO3OOHOBIISIEMBIX UICTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJneKkTpu3zanus Ted.
JIBa poJia AeKTPUYECKUX 3apsS0B U B3aUMOJECHCTBUE 3apsSyKEHHBIX TEll.
Y CTpOMCTBO U JEUCTBUE JIEKTPOCKOIIA.
DnekTpocTaTHuecKas HHIYKIHSL.
3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.
[IpoBOIHUKY U AUBIIEKTPUKH.
MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.
M cTOYHUKM TOCTOSIHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KUJIKOCTH.
. "a30BBbIit pazps.
. I3sMepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mepenne 3MeKTpuIecKoro HaMpsHKEHUS BOTBTMETPOM.
. PeoctaT 1 MarasuH conpoTUBIEHUM.
. B3aumopeiicTBue NOCTOSTHHBIX MarHUTOB.
. MopenvupoBaHue HEBO3MOXKHOCTH pa3ClICHUsI TOJTIOCOB MarHuTa.
. MopenvupoBaHue MarHUTHBIX TIOJIEH MTOCTOSIHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHoe 1noJje Toka. JJIeKTPOMAarHuT.
. JlelicTBue MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENb MIOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJICHUS WHAYKITMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
. DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

©CoNoarLdE
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Jlabopamopnwvie padbomot u onvimeol.

Nogapks~owbdE
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITH IO HAOIIOACHUIO STCKTPU3ALUH TEJI MHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue AeiCTBUS 3JIEKTPUUECKOIO M0JIs HA IPOBOJIHUKU U AUDJIEKTPUKHU.

COopka u mpoBepka padOThI EKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHne u peryampoBaHue CUIIbI TOKA.

W3mepeHue u peryimpoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSYKEHUS HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUECKOTO COIPOTHUBIIEHUS IIPOBOJHUKA OT €r0 JUIMHBIL, IJIOAAU ONEPEYHOr0 CEUEHUS U
Marepuana.

[TpoBepka npaBuiia CII0KEHUSI HAIIPSHKEHUH TIPU [TOCIIEA0BATEIbHOM COEIMHEHUH IBYX PE3UCTOPOB.

[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPU NapaJIJIeIbHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UIYILETO Yepe3 Pe3UCTOP.

OrnpeznenieHne MOUTHOCTH 3JIEKTPUYECKOIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA, UAYILETO YEPE3 JAMIIOUKY, OT HANPSKEHUS Ha HEH.

Omnpenenenne KIIJ| narpeBatens.

HccnenoBanue MarHUTHOTO B3aMOJEHCTBUS MOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO MOJIs IOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U Pa3e/iCHUN.

Uccnenoanue neicTBUS AIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMBITB, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aUMOJCHCTBHUS KaTYIIKA C TOKOM M MarHuTa OT CHUJIBI TOKa M HaIlpaBJeHUs TOKa B
KaTylIKe.

N3yuenue AeiicTBUSA MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

KoHncTpynpoBanue u nusydeHue padboThl 3IEKTPOABUTATENSL.

N3smepenne KIIJ[ anekTpoaBuraTebHON yCTaHOBKHU.

OnbITEL IO UCCIEAOBAHUIO SIBIICHUS 3JE€KTPOMArHUTHOM MHAYKIMH: MCCIECJOBAaHUE M3MEHEHHMI 3HAUYE€HMs] U HaIpaBiICHUS MHAYKIIMOHHOTO
TOKa.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.
MexaHquCKoe ABHUXKCHUC. MaTepI/IaJ'II)HaSI TOYKaA. CI/ICTeMa OTC‘-IéTa. OTHOCI/ITGJ’IBHOCTL MEXAaHUYECCKOT'O JOBUXCHUAI. PaBHOMepHoe
HpﬂMOJ’IHH@fIHOG JOBHXXCHUC. HepaBHOMepHoe HpSIMOJ'II/IHeI\/'IHoe IBHXKCHUC. Cpelefm U MTTHOBCHHaAas CKOpOCTI) TCJ1a l'[pI/I HepaBHOMepHOM JOBHUXCHHU.
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Yckopenue. PaBHOycKOpeHHOE NTpsMoiHEHOe nBkeHne. CBoOoHOE manenue. OnbiTel ["anuies.

PaBHOMepHOE BHKEHKE IO OKpY)HOCTH. [lepuon 1 yacrora oOpamienus. JIuneitHas u yriaosas ckopoctu. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

IIepssbiii 3axk0oH Hprotona. Bropoit 3axkoH Herorona. Tperuii 3akon Herotona. [IpuHnun cynepno3unuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujia TPEHUsI CKOJIbKCHMSI, CUIIa TPEHUSI ITOKOSI, IPYTHe BUbI TPEHUS.

Cuna TsDKEeCTH M 3aKOH BCEMMPHOI'O TATOTEHMs. Y CKopeHue cBoOojaHOro majaeHus. J[Bumxenue mnaner Bokpyr Comnnua. IlepBas kocMmuueckas
ckopocTb. HeBecoMOCTh U neperpysku.

PaBHOBecue marepuanbHON TOYKH. AOCONMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOrO Tela ¢ 3aKPEIUIEHHOW OChIO BpamieHus. MOMEHT CHIIBL.
LleHTp TsHKECTH.

Nmnynec Tena. M3smenenue ummyinsca. Mmnynsc cuiibl. 3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE ABM)KEHHUE.

Mexanudeckasi pabora u MomHOcTh. PaboTta cun TspkecTH, ynpyroctu, TpeHus. Cs3p sHeprum u paOoThl. [loTeHmmanbHas >HEprus Tena,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHnanbHas 3Heprus cxatoil npyxxkunel. Kunernueckas sHeprusi. Teopema o KHUHETUYECK O SHEPTUU. 3aKOH
COXPaHEHHs MEXaHUUYECKON SHEPTUH.

Hemoncmpayuu.

Habumronnenne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHME MyTel U TPACKTOPHM IBHXKEHHS OJTHOTO M TOTO JK€ TeJla OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.
M3MmepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO BUKEHHUS.

Habmonenne ABM>XeHU Tesla 0 OKPYKHOCTH.

HabGmonenne MexaHMYecKUX SIBIEHUM, MPOMCXOAAIIMX B cucteme orcuéra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUH
OTHOCHUTEJIbHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. Habmonenne paBeHCTBa CHIT IPU B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Telna Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Mpyu B3aUMOJICHCTBUHU Tell.

11. ITpeoOpa3oBaHuUs SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPH HEYIIPYTOM B3aHMMO/ICHCTBHH.

13. CoxpaHeHue UMITyJIbCca TP a0COIFOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HaGnroieHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHenue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ta/ICHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTHH MIPH JBMKEHUH TEJa 0] ICHCTBHEM TPYKUHBI.

o0k~ wbd e

Jlabopamopnwvie padbomut u onvimul.
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KoHcTpynpoBanue TpakTa Ajis pa3sroHa U JaJIbHEUIIET0 pABHOMEPHOT'O IBHKEHUS IIAPUKA U TEJIEKKH.
Onpenenenue cpeiHel CKOPOCTH CKOJIbXEHUS OpyCcKa WK JBMKEHUSI IIAPUKA 110 HAKJIOHHOM IJIOCKOCTH.
Onpenenenue ycKopeHus Tella IpyU paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.
[TpoBepka rumoTesbl: €ciad IpU PaBHOYCKOPEHHOM JBMKEHMU O€3 HadaJabHOM CKOPOCTH IYTH OTHOCATCA KakK psii HEYETHBIX YMCEN, TO
COOTBETCTBYIOILIME IPOMEKXYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHMSI OT CUJIbI HOPMaJIbHOTO JaBJICHHUS.
Onpenenenue k03(pPULINEHTA TPEHUS CKOIbKEHHS.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenue pabOTbl CHIIbI TPEHUS IPU PABHOMEPHOM JABM)KEHUH TeJ1a IO TOPU30HTAIbHOM TOBEPXHOCTH.
10 Omnpenenenue pabOThI CHIIbI YIPYTOCTH IPU NOIBEME IPy3a € UCIOIb30BAHUEM HETIOABM)KHOTO U MOABMXKHOIO OJIOKOB.
11. M3yueHue 3akOHa COXPAHEHUS SHEPTUH.
Pa3zgen 9. Mexannueckue Ko1e0aHUA U BOJHEIL.
Konebarenpaoe nmxenne. OCHOBHBIE XapaKTEPUCTHKHN KOJICOAHUN: MIEPHO/, YaCTOTa, aMIUIUTYa. MaTeMaTHUeCKUil U MPYKUHHBIA MAasTHUKH.
[IpeBparienue 3HEprun Npu K0JIeOATETLHOM JIBHKCHHH.
3aryxatomue kosieOaHus. BwiHyxkaeHHble kojeOanus. Pezonanc. Mexanuueckue BosiHbl. CBOHCTBa MeXaHMYecKUX BOJIH. IIpomonbHble u
IIOTIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€ paclpocTpaHeHHs. MeXaHUYeCKUe BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBL.
3Byk. ['pomMKoCTb 3ByKa 1 BeicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U ynbTpa3ByK.
Hemoncmpayuu.
HaGnronenue koneGaHuii Tes1 o 1eHCTBUEM CHJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmronenne BbIHYX/I€HHBIX KOeOaHU 1 pe3oHaHca.
Pacrnipoctpanenne npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
HaOGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI pEe30HaHC.
Jlabopamopnwvie padbomut u onvimol.
Omnpenenenne 4acToThl U Meproia KoiaeOaHuii MaTeMaTHYecKoro MasTHHKA.
Omnpeznenenye 4acTOTHI U MEpHOJa KoleOaHUH MPY>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHUH MMOABEIICHHOTO K HUTH I'py3a OT JUIMHBI HUTH.
Hccnenoanue 3aBUCMMOCTH TIepro/1a KoieOaHui MPYKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCHMOCTH NEepHOa KoJIeOaHH rpy3a, MOJABEIIEHHOTO K HUTH, OT Macchl rpysa.

agrwbdE
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6. OmnbIThl, AEMOHCTPUPYIOLIKE 3aBUCUMOCTb IEPHOJIa KOJICOaHHH MPYKUHHOTO MasiTHUKA OT MacChl IPpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepeHue yCKOpeHUs CBOOOIHOTO MaICHUS.
Pa3nen 10. DiiekTpoMarHuTHoOE 1MoJ1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE ToJe. DIeKTPOMarHuTHbIe BOJIHBI. CBOMCTBA 37€KTpOMarHuTHHIX BOJH. [llkana smekTpoMarHUTHBIX BOJH. Mcronb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JI1 COTOBOM CBSI3U.
DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIC CBOWCTBA CBETA.
Jlabopamopuwvie padbomot u onvimol.
1. U3yyeHue cBOMCTB 3J€KTPOMArHUTHBIX BOJH C TOMOLIbI0 MOOUIBHOIO TeNedoHa.
Pa3gen 11. CBeToBEbI€e IBJICHUS.
JlyueBas monensb cBera. Mcrounnku cBera. [IpsimonuneitHoe pacnpoctpanenue cBeta. 3atmenus Connua u Jlynsl. Otpaxkenue cBera. [Lmockoe
3epKayio. 3aKOH OTPaKEHUS CBETA.
[Ipenomnenue cBeta. 3akoH npenaomieHus cBeta. [lonHoe BHyTpeHHee oTpaxeHue cBera. lcnonab30BaHue MOIHONO BHYTPEHHEIO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.
JInnza. Xop mydeii B nun3e. OnTuyeckas cuctema QoroarnmapaTa, MUKpOCKONa M Teleckona. ['1a3 kak onTudeckasl cucreMa. ban3opykocTs u
JTAJIbHO30PKOCTb.
Paznosxxenue 6emnoro cera B ciektp. OnbiTel HetoToHa. CrioskeHNE CIEKTpaJIbHBIX IIBETOB. Jlucnepcus creTa.
Hemoncmpayuu.
[IpsiMonuHEITHOE pacpOoCTpaHEHUE CBETA.
OtpaxkeHue cBera.
[Tomy4yenue n300paskeHUit B IIIOCKOM, BOTHYTOM H BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
Onrtruyeckuii CBETOBO/I.
Xox mydeil B cobuparoliieil JuH3e.
XoJ Ty4deil B pacCEenBalOIIEH JIMH3E.
[Tomyuenue n300pakeHUi C TOMOIIBIO JTUH3.
. IIpunnun pevictBus oToanmapara, MUKPOCKOIA U TEIECKOTA.
10. Mouens riasa.
11. Paznokenue 6emoro cBeTa B CIIEKTP.

©CoN O~ LDNE
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12. Tlony4eHue 0enoro cBera Mpy CIOKEHHH CBETA Pa3HBIX I[BETOB.

Jlabopamopuwie pabomsl u onvimol.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIyda OT yIJia MaeHHs.

M3yueHne XapaKTepUCTHK U300paXKEHUS TPEIMETa B INIOCKOM 3€pKaie.

HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIICHHUSI CBETOBOTO JIy4a OT yIJia NaJICHUS] Ha TPAHMIIC «BO3YyX—CTEKIIO.
[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOICH JTHH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.

OnBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

No gk wde

OMnBITHI IO BOCIIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIC (DUIIBTPHI.

Pa3nen 12. KBantoBble iBJIeHUS.

Omnswitel Pesepdopna u turanerapras mojnenb atoma. Moxens aroma bopa. Mcnyckanune u moriomieHne ceera atromoM. KBaHThL JInHeuaThie
CHEKTPBHI.

PaguoaktuBHOCTh. Anb(da, 6eTa- u raMma-uznydenus. CtpoeHue aroMHoro sapa. HykiionHas Mojens aToMHoro siapa. M3zotomnel. PagnoakTuBHbIE
npeBpaienus. [lepuon nomypacmnana aTOMHBIX sIEP.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsiIOBOIO0 U MAacCOBOI'O YHCEN. DHEPrusi CBs3M aTOMHBIX siaep. CBsi3b maccel U 3Hepruu. Peakiuu
cuHTe3a U neneHus saep. Merounuku sHeprun ConHUa U 3BE3 .

SAnepunas snepreruka. JleiicTBUs paAHOaKTUBHBIX U3ITy4YEHUN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
CHexTphl U3JIYy4eHHS U TIOTJIOMIEHUS.
CrexTpsl pa3Iu4YHbIX Ta30B.
CnexTp Boaopo/a.
Habmonenue tpekoB B kamepe BuibcoHa.
Pabota cuéTunka MOHU3UPYIOIIUX U3TYUCHUM.

ok wbhE

Perucrpanus uznyyeHus IpupoJHBIX MUHEPAIOB U MTPOAYKTOB.

Jlabopamopuvie padomol u onvimel.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3ITYUECHHUS.

2. HWccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUN YACTHUIIBI IT0 TOPMO3HOMY ITyTH (110 hoTorpadusim).
3. H3mepeHue paanoakTUBHOTO QoOHA.

IToBTOpHTEIBLHO-0000 1A MOLYIb.
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[ToBTOpHTENHEHO-0000IIAIONK MOAY/IH MPETHA3HAYEH ISl CUCTEMAaTH3allMi U 0000IIeH!s TPEJMETHOTO COAEPKaHUS M ONbBITA AEATEIHLHOCTH,
npruoOpeTEHHOrO MpH HM3YYEHHWH BCEro Kypca (M3MKHM, a TakkKe A MOArOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (usuke amst
00y4aromuxcsi, BRIOPAaBIINX 3TOT YU4EOHBIH MpeaMeT.

[Ipn u3y4eHNH JAaHHOTO MOMYJIS PEANTN3YIOTCS M CHCTEMAaTH3HPYIOTCS BHIBI ACATEILHOCTH, HA OCHOBE KOTOPBIX 00ECIeYHBaeTCs IOCTHKECHHUE
IPEJMETHBIX M METalpeJIMETHBIX IUIAHUPYEMBIX pe3ylbTaToB OOy4eHHUs, (OPMUPYETCSl €CTECTBEHHOHAydHass IPAaMOTHOCTB: OCBOCHHME HayYHBIX
METO/IOB HCCIICJIOBAHUS SIBICHUN NPHUPOJIBI M TEXHHKH, OBIAJICHUE YMEHHUSMHU OOBSICHATH (PU3MUECKUE SBJICHHUS, MPHUMEHSS IMOJyYCHHbIC 3HAHHS,
peraTh 3a/1a41, B TOM YHCJIE KAaUeCTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpuHIMNHATBHO JNEATENFHOCTHBIA XapakTep JaHHOTO pasjelia pealu3yercs 3a CYET TOro, YTO OOYYaIOIIMECs BBITOIHSIOT 33/1aHHs, B KOTOPBIX
UM TIpeJIaracTcs:

Ha OCHOBE TOJTy9E€HHBIX 3HAHUH PacIO3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKHE SIBIICHHUS B OKPYKAIOLIEH MPUPOIC U TIOBCEHEBHOM KI3HH;

UCIIOJIB30BaTh HAay4YHBIE METOJBI MCCIENOBaHHUA (U3WYECKUX SBICHHA, B TOM YHCIE JJIS MPOBEPKU THUIOTE3 M TOJYYCHHUS TEOPETHUECKUX
BBIBOJIOB;

OOBSACHATH HayYHBIE OCHOBBI HamOoOJiee BaXKHBIX JIOCTIKCHWH COBPEMEHHBIX TEXHOJIOTHH, HAIpUMEp, MPAKTUYECKOTO HCIIOIB30BAHUS Pa3IUUHBIX
MCTOYHHKOB HEPTUH Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX N3BECTHBIX BHJIOB YHEPTHH.
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INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA TIIPOTPAMMBLI 110 ®UBUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenue (u3MKu Ha ypoOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs HANpaBIE€HO HA JOCTH)KEHUE JMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.
B pesynbrare uzydenus: Gpu3nku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHus y o0ydaromerocst OyayT cOpMHUpPOBaHBI CIEAYIOMINE TUYHOCTHBIE
pe3yJIbTaThl B YaCTH:
1) naTpuoTHYeCKOro BOCIIUTAHUSA:
- IPOsIBJICHNE UHTEPECA K KICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (PU3NYECKOI HayKu;
- LIEGHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTh K QKTUBHOMY YYacTHIO B OOCYXKJAECHHU OOILECTBEHHO 3HAUYMMBIX M ATUYECKHX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM MPHUMEHEHHEM
JOCTHKEHUH (r3uKH;
- OCO3HAaHHME BaKHOCTU MOPAIbHO-ITUUECKUX IPUHIUIIOB B I€ATEIbHOCTH YUEHOIO;
3) 3cTeTH4eCcKOro BOCIMTAHUSA:
- BOCIIPUSTHE ICTETUUECKUX KayecTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO IOCTPOSHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:
- OCO3HaHME LIEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MHpA, OCHOBBI Pa3BUTHUS TEXHOJOTUH, BaKHENIIEH cOCTaBIIAIOIIEH
KYJIBTYpPBI;
- pa3BUTHE HAY4YHOI JII0003HATENLHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKON AEATENbHOCTH;
5) popmupoBaHusi KyJbTYpPbI 310POBbS 1 SMOLMOHAJIBHOI0 0JIATONMOTYYHS:
- OCO3HaHHE ILIEHHOCTH 0e30macHOro obpasza *KHU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BaXXHOCTU MpaBUi 0O€30IacHOrO TMOBEIEHUS Ha
TPaHCIOPTE, Ha I0POTax, C AMEKTPUUECKUM U TEIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSAX;
- ¢()OpMHUPOBAHHOCTb HaBBIKA pe(IECKCHH, TPU3HAHUE CBOETO MTPaBa Ha OMIMOKY U TAKOI'O )K€ IpaBa y APYroro 4ejJoBeKa;
6) TpyA0BOro BOCIIUTAHUSA:
- AKTUBHOE Yy4YaCTHE B pELICHUH MpPaKTHYECKUX 3a4ady (B paMKax CeMbH, 0Opa3oBaTelbHOM OpraHu3allid, ropojia, Kpas) TEXHOJIOTMYECKOH u
COLIMAJIbHOW HAIPABJIEHHOCTH, TPEOYIOIINX B TOM YKcie U PU3NUECKUX 3HAHUMH;
- HHTEpeC K NMPaKTHUYECKOMY U3YUEHHUI0 podeccui, CBI3aHHbIX C (PU3NKOM;
7) 3K0J10TMYECKOr0 BOCTIMTAHUSA
- OpUEHTAaIMs Ha MpUMEHeHUe (PU3MYECKUX 3HAHWM UId peleHus 3a1ad B 00JacTH OKpPY)KAloIleW Cpelbl, MIIAHUPOBAHUS MOCTYIKOB M OLEHKU HUX
BO3MO>KHBIX ITOCJIEICTBUH /711 OKPY’KaloIlel Cpeibl;
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- OCO3HAHUE ITI00ATFHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U ITyTel UX PeLICHuS;

8) ananTanuu K U3MEHSIOIMMCS YCJIOBHSAM COLMAIbHOI M NPUPOIHOM cpelbl:

- TOTPEeOHOCTh BO B3aMMOJACWCTBUH TPU BBHINOJHEHUH HMCCICIOBAHUNA W MPOEKTOB (PU3UUECKON HANpPaBICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUAM
JPYTHX;

- IOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUYECKYIO JIeITEIbHOCTD;

- oTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCiIe (HOPMYTUPOBATh UACH, TIOHATHS, TUIIOTE3bI O PU3NIECKUX 00BEKTaX U SIBICHUSIX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 007acTH (U3UKY;

- IUIAHUPOBAHKE CBOETO PA3BUTHS B PUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUH;

- CTpEeMJICHUE aHATM3UPOBATh U BBISBIATH B3AaUMOCBSI3H IPUPO/IBI, OOLIECTBA M IKOHOMHUKH, B TOM YHCIIE C UCIIOJIb30BaHNEM (DPU3UUECKUX 3HAHUIA;

- OIICHKA CBOMX JICHCTBHUI C YUETOM BIHMSHUS Ha OKPY>KAIOUIYIO CPEY, BO3MOYKHBIX TTI00AJIbHBIX MTOCIIEICTBHUIA.

METANPEIMETHBIE PE3YJIbTATBI

B pesymbraTe ocBoeHHMsS TporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOIO 00Imero obpaszoBaHus y oOydaromerocs OynyT chopMupoBaHbI
MeTanpeaMeTHbIe pe3y/bTaThl, BKIIOYAIONINE ITO3HABATEIbHBIE YHUBEPCAIbHBIE y4eOHbIE NEHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCAIbHbBIC ydeOHbIC
JICUCTBHSA, PETYJISTUBHBIC YHUBEPCAIbHBIC YUEeOHBIE ICHCTBUSI.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUA

ba3zoBble JJoruyeckue AeMcTBUA:
— BBIIBJISITHh U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBICHUN);
— yCTaHaBJ'[I/IBaTI) CYHIGCTBGHHBIfl HpI/ISHaK KJ'IaCCI/I(bI/IKaHI/II/I, OCHOBAHUA IJIs1 0606H16HI/I$I nu CpaBHeHI/ISI;
— BBIABJATDH SaKOHOMepHOCTI/I 158 HpOTHBOpG‘II/ISI B paCCManI/IBaeMI)IX Q)aKTaX, JOAaHHBIX U H&6J’IIOI[CHI/I$IX, OTHOCSIIIUXCS K (1)I/I3I/I‘I€CKI/IM SIBJICHUAM,
— BBUIBJISITH NPUYUHHO-CJIEICTBEHHBIC CBSI3M TpPU H3yYeHUH (PU3MYECKHX SIBICHUH M TIPOIECCOB, JIelaTh BBIBOJBI C HCIOJIB30BaHUEM
I[G)IyKTI/IBHI)IX U MHAYKTUBHBIX yMOSaKHIOIIeHHfI, BBIIBUTATH TUITIOTE3BI O B3ANUMOCBA3AX (1)I/ISI/I‘~I€CKI/IX BCJINYHH,
—  CaMOCTOSITENILHO BBIOMPATH CIOCOO perieHus yueOHoM (u3mdeckoil 3aqaun (CpaBHEHHE HECKOJIBKMX BapHAHTOB PEIIECHUs, BIOOp Hamboee
MOAXOSIIETO C YYETOM CaMOCTOSITEIILHO BBIJICTIEHHBIX KPUTEPHEB).
ba3zoBble ucciiegoBarebckue AeMcTBUSA.
— HCHOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUI HHCTPYMEHT MO3HAHUS;
— TPOBOJWUTH IO CAMOCTOATEIHHO COCTABJICHHOMY TUIAHY OIBIT, HECIOXKHBINH (U3MUECKUI OSKCIEPUMEHT, HEOOIBIOE WCCIICIOBAHNE

(UBUYECKOTO SBIICHNUS,
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OLICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(OPMAITHIO, TOTYYCHHYIO B X0J1€ HCCIEIOBAHUS WIIH SKCIICPUMEHTA,;

CaMOCTOSTENIEHO (hOpMYIUPOBaTh 000OIIEHNS M BEIBOIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, ONBITA, NCCIICAOBAHMS,
IPOTHO3UPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE (PU3NIECKHUX MPOLECCOB, @ TAKXKE BBIBUTATh MPEIIOIOKEHUS 00 UX PAa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmaumeii:

MPUMEHSTh Pa3JIMYHBbIE METOJbI, MHCTPYMEHTBI M 3allPOCHl MPH TOHWCKE U O0TOOpe MHGOPMAIUU WM JAaHHBIX C YY4ETOM MPEII0KEHHOM
yaeOHOH (hU3UYECKOM 3a1auH;

aHAJTM3UPOBATh, CACTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUIOB U ()OPM IMPEIICTABICHIS,

CaMOCTOSITCIILHO BBIOMPATh ONTHMAIBHYIO (opMy TpencTaBieHus WHOOPMANWHA W WLIIOCTPUPOBATH pPEIIaeMbie 3aJIa4l HECIOXKHBIMU
CXeMaMH, JuarpaMMamMu, HHOU TpaduKoi 1 NX KOMOUHAITHSIMH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

B X0JIe 00CYXJleHHs] y4eOHOro Marepuana, pe3ylbTaToB JJAOOpaTOPHBIX pabOT M MPOEKTOB 3aJaBaTh BOIIPOCH! MO CYILIECTBY 0OCYKIaeMoii
TEMBI U BbICKA3bIBaTh UJI€U, HAIIEJIEHHBIE HA PELICHHE 3a/1a4M U MOJIepKaHue 0JIaroKenaTeIbHOCTH O0ILEHUS;

COIIOCTABJISITh CBOM CYX/IEHUS C CYKACHUSAMH JIPYTUX YYaCTHUKOB Juajiora, oOHapyKMBaTh pa3jIMuMe U CXOJCTBO MO3ULINH;

BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJICTABIIAT PE3YJIbTAThl BHIIOJHEHHOTO (DU3MUYECKOTO OIBITa (IKCIIEPUMEHTA, UCCIIeIOBAHUS, TIPOCKTA);

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHHON U UHIUBUIYalbHON pabOTHI MPU PEeLIEHUH KOHKPETHOU (pu3nueckoi mpobieMsl;
MPUHUMATDH LM COBMECTHOW JESATENIbHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€ JOCTHXKEHUIO: PacHpeleNaTh poiiu, 00CYKAaTh MPOLECCHl U
pe3ysbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIHOEH;

BBITOJHATH CBOIO YacTh pabOTHI, JOCTUTAsi KAUECTBEHHOTO pe3yJibTaTa [0 CBOEMY HAIPABJIEHUIO U KOOPAWHUPYS CBOM JAEHCTBUS C IPYTUMU
YJIEHaMU KOMaH/Ibl;

OILICHMBATh KAU€CTBO CBOET0 BKJIaJa B OOLIUI MPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIbHO CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eiCTBHA

Camoopranuszaunms:

BBISIBJISITH MPOOJIEMbI B )KM3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOIUX [ perieHns pu3nueckux 3HaHui;
OpPUEHTHPOBAThCSI B PA3JIMUYHBIX MOAXO0JAX MPHUHATUS pPEUIeHUH (MHIUBUIyaJbHOE, NMPUHATHE PpEIIeHUS B TPYIIE, NMPUHATHE pPEUIeHUN

rpymmoi);
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CaMOCTOATCIIBHO COCTaBJIAATh AJTOPUTM PCUHICHUA (1)I/I3I/I‘ICCKOI71 3aJauyd MM I1JJaHa HCCICAOBAHUA C y‘-IéTOM HMCIOUXCA PCCYypCOB U
COOCTBEHHBIX BO3MO}I(HOCTGI>'I, APryYMCHTUPOBATH MPEAIaracMbi€ BapruaHTbL pemeHI/Iﬁ;
JCJIaTh BBI60p u 6paTb OTBCTCTBCHHOCTD 3a PCIICHUC.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIN HHTE/UIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeuIaraTh I1aH €€ U3MEHEHNU,

OOBSACHATH IPUYUHBI JOCTHKEHUSI (HEAOCTHXKEHNUS) PE3Y/IbTaTOB AESITEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE€ B XOJ BBINOJHEHHS (PU3NYECKOTO MCCIEAOBAHMS WM MPOEKTa) Ha OCHOBE HOBBIX
00CTOATENILCTB, U3MEHUBIINXCS CUTYAIMH, YCTAHOBJIEHHBIX OLIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSM;

CTaBUTh ce0sl Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM AMCKYCCUM HA HAy4yHYIO TEMY, NOHHUMAaTb MOTHUBBI, HAMEPEHMS U JIOTHKY

ApYroro,
NPU3HABAThH CBOE MPaBO Ha OMIMOKY MPH pelIeHnH GU3NIECKUX 3a/1a4 WK B YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO IPYTOro.

INPEJIMETHBIE PE3YJIBTATDBI

K koniry o0y4yeHus B 7 KJiacce mpeMETHBIE Pe3yIbTaThl HA 0230BOM YPOBHE JOJKHEI OTPAKaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMCHHUIA:

UCTIONIB30BaTh TOHATHSA: (PU3MYECKHE W XUMHUYECKHE SIBJICHUsS, HAOIIOJCHHE, SKCIEPUMEHT, MOJAETb, THIIOTE3a, CIUHHIBI (HU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSIHUSI BelecTBa (TBEPIOE, KHUAKOE, ra3000pa3HOE), MEXaHUUYECKOEe JBMXEHHE (PaBHOMEPHOE,
HEpaBHOMEpHOE, NPSAMOJIMHEHHOE), TpaeKToOpus, paBHOJCHcTBywomas cuia, aedopmanus (ynpyras, IJacTU4ecKas), HEBECOMOCTb,
coOoO0LIaoNIUeCs COCYIbI;

pasnuyath gBiIeHUs (TUQQy3us, TEMIOBOE IABM)KEHHE YaCTHIl BELIECTBA, PABHOMEPHOE BM)KEHHE, HEPABHOMEPHOE JBUKEHUE, MHEPIMS,
B3aMMO/ICHCTBHE TeJ, paBHOBECHE TBEP/ABIX TEJN C 3aKPEIIEHHON OCHIO BpAIlleHUs, Tepeavya JaBICHUsT TBEPIBIMU TEJIaMH, KUJKOCTIMHU U
ra3amu, aTMOC(EpHOE JaBJIeHUE, IJIABAaHHUE Tell, IPEBPAIICHUS MEXaHUIECKON YHEPTUH) 110 OMTUCAHUIO WX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHUE N3YUYECHHBIX (PH3HUUECKUX SBICHUHA B OKPYXKAIOIIEM MHPE, B TOM YHCIIe (PU3MUECKUE SBICHUS B IPUPOIE: TPUMEPHI
JBYDKEHUS C PAa3IMUYHBIMU CKOPOCTSIMH B KHBOW U HEKUBOW MPHpPO/IE, NeHCTBUE CHIIBI TPEHHS B IPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(EpPHOTo
JTABJICHUS HA KUBOW OpraHU3M, IUIaBaHUE PBIO, ppIYar B TeJe YesloBeKa, IPH 3TOM MEPEBOAUTH NPAKTUUECKYIO 331a4y B YUeOHYIO, BHIACT ST
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBJICHUM;

OIKCHIBATh M3YYEHHBIE CBOWCTBA TeNl M (PU3UYECKHE SBICHHS, UCHONb3ysd (PU3MUECKHE BEJIWYHMHBI (Macca, 00bEM, IIOTHOCTh BEIIECTBA,
BpeMs1, ITyTh, CKOPOCTh, CPEMIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC Tela, CHiIa TPEeHUs, JaBieHne (TBEPAOTO Tela, KUAKOCTH,
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raza), BBITAJKHBAIOIIAs CHUJIAa, MEXaHMYecKas pabdoTa, MOIIHOCTb, IUJICUYO CHJIBI, MOMEHT CHJIbI, KOA(D(PHUIIMEHT TOJE3HOTO JIeHCTBUS
MEXaHH3MOB, KHHETUYECKAsl ¥ TIOTEHI[MAIbHASL YHEPTHS ), IPU OMUCAHUH MPABUIHHO TPAKTOBATH (DU3HUECKHUIN CMBICI UCIIOJIb3YEMBIX BEIHYHH,
uX O0O3HAYCHHUS W CIUHUIBI (PU3NYCCKUX BEIMYMH, HAXOAUTH (DOPMYIBI, CBS3BIBAKOIINE TAaHHYIO (U3UYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTD IPaUKH U3y4EHHBIX 3aBUCUMOCTEN (DM3UUYECKUX BEIIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MUECKUE SBJICHHS U MPOIECCHI, UCTIONb3YS MPaBUIa CIOKECHHS CUIT (BIOJIb OJHOM MpsMoii), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs phiuara (0J0Ka), «30JI0TOE IPABUIIO» MEXAHUKH, 3aKOH COXPAHECHHS] MEXaHHYECKOU
SHEPTHUH, IPU 3TOM JIaBaTh CIIOBECHYIO (OPMYITUPOBKY 3aKOHA U 3alIUCHIBATH €0 MATEMATHUECKOE BBIPAKEHUE;

OOBIACHATH (PU3NUYECKHE SBJICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE CUTYallMi MTPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATh TPUYMHHO-CJICJACTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTHYECKHMX IIAroB € ONOpod Ha 1—2 M3YYEHHBIX CBOWMCTBA
(bU3HYECKUX SIBJICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemate pacu€THbIC 3a7aud B 1—2 NEWCTBUS, MCIONB3Ys 3aKOHBI M (OPMYJIBI, CBS3BIBAIONINE (PU3NUCCKUEC BEIIMYMHBI: HA OCHOBE aHAIHM3a
YCIIOBUSL 3aJa4d 3alHChIBAaTh KPAaTKOE YCJIOBHE, IOJACTABIATh (U3MUYECKHUE BEIMYUHBI B (DOPMYJIBI M MPOBOJUTH PACUYETHI, HAXOIUTh
CIIPaBOYHBIE TaHHBIE, HEOOXOAUMBIE JIsl pEIICHUS 3a/1a4, OIICHUBATh PEATUCTUYHOCTh MOTYyYeHHOU (PU3UUECKOI BETUYMHBL

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTH MPHU IMOMOIIU (PHU3UIECKIX METOIOB, B ONMMUCAHUU HCCIICIOBAHUS BBIICIATH IPOBEPSIEMOE
MPEIoNIoKeHNne (TUIOTEe3Y), pa3indyaTh U UHTEPIPETUPOBATH MOTYUYCHHBIN pe3yibTaT, HAXOAUThH OMIMOKH B XOJIE OMBITA, JeJIaTh BHIBOABI 110
€ro pe3ynbTaTam;

MIPOBOAMTH OMBITHI MO HAOMIONECHUIO (DU3HUECKUX SBICHUM MU (QU3NYECKUX CBOWUCTB Tel: (hOPMYIHMPOBATH MPOBEPSEMbIE MPEIANOI0KEHUS,
coOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000PYA0BaHUS, 3aMMCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBHITIOJHATh MPSMbIE U3MEPEHHs] PACCTOSHUS, BPEMEHHU, MacChl Tena, 00béMa, CHUJIBl M TEeMIIepaTypbl ¢ UCIOJIB30BAaHHWEM AaHAJOTOBBIX W
M (PPOBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUs TPUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOMN MOTPEIIHOCTH U3MEPEHHUI;

MPOBOANTH UCCIEIOBAHHE 3aBUCHMOCTH OJHOW (DM3MUYECKON BENWYHHBI OT APYroi C HCIOIH30BAHUEM MPSMBIX M3MEPEHMI (3aBUCHMOCTH
MyTH PAaBHOMEPHO [IBIDKYIIETOCS Tela OT BPEMEHU ABWKEHHUS Teja, CUJIbl TPEHHUS CKOJBKEHHS OT Beca Teila, KadecTBa 00paboOTKH
MOBEPXHOCTEH TEJI W HE3aBUCHUMOCTHU CHJbl TPEHHS OT IUIONIAJAM CONPHUKOCHOBEHUS TeJN, CHJIbl YIPYrOCTH OT Y/UIMHEHUS NPYXKHUHBI,
BBITAJIKUBAIOIICH CUJIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa M OT TUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH Tela, OT IIyOUHBI,
Ha KOTOPYIO MOTPY>KEHO TeNO, YCIOBUM IMJaBaHUS TeJ, YCIOBHM pPaBHOBECHs pbluara W OJOKOB), Y4acTBOBaTh B IJIAHMPOBAHUHM Y4e€OHOTO
WCCJIEIOBaHMS, COOMpPATh YCTAaHOBKY M BBINIOJHATH M3MEPEHUS, CIENys NPEIIOKEHHOMY ITUTaHy, (UKCHUPOBATHh PE3YyIbTaThl MOJYYCHHOU
3aBUCUMOCTH (PM3HUECKUX BEIIMUMH B BHJIE MPEJIOKEHHBIX TAOJIUIl U TPAPHUKOB, J€JIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIEIOBAHNS,

MIPOBOJIUTh KOCBEHHBIE M3MEPEHHS (DU3NYECKUX BEJIWYUH (TJIOTHOCTH BEIIECTBA KUAKOCTH W TBEPJOTO TeJa, CHJIA TPEHUS CKOIBKCHHS,
JABJICHHE BO3yXa, BHITAIIKUBAIOIIAS CUJiA, JEHCTBYIONIAs Ha MOTPY>KEHHOE B KHUAKOCTh TeNO, KOA(D(UIIMEHT MOJIE3HOTO AEHCTBUS MPOCTHIX
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MEXaHU3MOB), CIIeAYs IPEJIOKEHHON MHCTPYKLMU: IIPU BBIIOJIHEHUN MU3MEPEHHH cOOMpPATh SKCHEPUMEHTANIbHYIO YCTAaHOBKY U BBIYUCIIATH
3HAYCHUE NCKOMOM BEIIUYMHEI,

co0uIr01aTh MpaBuia TEXHUKH O€30I1aCHOCTH ITPU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

yKa3blBaTh NMPUHLMUIIBI ASHCTBHSI IPUOOPOB U TEXHUUYECKHX YCTPOUCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIAIOIINECS COCYIbl, OapoMeTp,
pblYar, MoJIBUKHBIN U HETIOABIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTH;

XapakTepu30BaTh IPUHIMIIBI JACHCTBUS H3YyYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOpOM Ha MX OmHUCaHUs (B TOM 4YHCIE:
HNOJALIMITHUKY, YCTPOUCTBO BOAOIIPOBOA, THAPABINYECKUI ITPECC, MAHOMETP, BBICOTOMED, IMOPILIHEBOI HACOC, APEOMETP), UCIOJIB3YS 3HAHUS
0 cBOMcTBaxX (pU3MUYECKUX SBJICHUI U HEOOXOAUMBIE (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTE MIPUMEPHI (HAXOAUTh WH(POPMAIHMIO O MPUMEPAX) MPAKTHIECKOTO HMCIIOIB30BAaHMS (U3UUYECKUX 3HAHWW B IOBCEIHEBHOW YKU3HU
Ui obecrieueHus: 6€30MaCHOCTH NP OOPAIleHUH ¢ IPUOOPAMU U TEXHUYECKUMHU YCTPOMCTBaMHU, COXpAaHEHHUS 310pPOBbs U COOJIIOJCHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpene;

OCYILECTBIIATh OTOOP UCTOYHUKOB MH(popMaluu B VIHTepHETe B COOTBETCTBUU C 3a/IaHHBIM IIOMCKOBBIM 3aIIPpOCOM, Ha OCHOBE MMEIOLIUXCS
3HaHUM M NMyTEM CPAaBHEHUS DPA3JIUYHBIX HCTOYHUKOB BBIICNATH MH(POPMALUIO, KOTOpas SBIAETCA NPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPU BBINOJIHEHUH Y4EOHBIX 3aJlaHUH HayYHO-HOIMYJISPHYIO JIMTEPATypy (PU3MUECKOrO COJIEpyKaHMs, CIPAaBOUHbIE MaTepHalbl,
pecypenl cetn MHTepHET, BlaseTh MpUEMaMi KOHCIIEKTUPOBAHHUS TEKCTa, mpeoOpa3oBaHusi MH(DOpPMAIMK U3 OJHOW 3HAKOBOW CHUCTEMBI B
ApYTy*o,

co3/1aBaTh COOCTBEHHbIE KpPAaTKUE MUCbMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE 2—3 MCTOYHMKOB MHpOpMauu (PU3MUECKOTO COJIEpPKaHus, B
TOM YHCIIe MyOJINYHO JieNlaTh KpaTKhe COOOIEHHs O pe3yabTaTax MPOEKTOB WM YU€OHBIX MCCIIEJOBAHUH, IPU ATOM I'PaMOTHO HUCIOJIb30BATh
U3y4EHHBIN MOHATUHHBIN anmnapar Kypca (pU3MKH, COTPOBOXKIATh BBICTYIJICHHE IPE3CHTAIUEH;

IPY BBIIOJHEHUH y4eOHBIX NMPOEKTOB U UCCIEIOBAaHUN pacHpeensTh 00I3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBINOJHEHUEM IUIaHA JEHCTBUH, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIM BKJIaJ B JIEATENBbHOCTh TpPYMIbI, BBICTPaUBaTh
KOMMYHHUKaTHBHOE B3aMMOJEHCTBHE, YUUTHIBASI MHEHHUE OKPY)KAIOIIHX.

K xonmy o6yuenus B 8 kij1acce rnpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTpaxaTh COOPMHUPOBAHHOCTD Y O0YyUAIOIINXCS YMEHUMN:

HCIIOJIB30BaTh IIOHATHA: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE JBM)KECHHME ATOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBA,
KpUCTAJJIMYECKHE U aMOp(HBIE Tela, HACHIIIEHHBI M HEHACHIIIEHHBIH MNap, BIAXHOCTh BO3[yXa, TeMIlepaTypa, BHYTPEHHSS SHEprus,
TEIJIOBOM JBUTATEllb, JJIEMEHTAPHBIN MIEKTPUUECKUN 3apsifl, JJIEKTPUUECKOE I10JI€, IPOBOAHUKH U TUIICKTPUKH, TIOCTOSIHHBIA DJIEKTPUYECKUN
TOK, MarHUTHOE I10JIE;

pa3nuyarh SBJIEHUS (TEIUIOBOE pacIIMpEeHHWe M C)KaTue, TeIoneperaya, TEIUIOBOE PAaBHOBECHE, CMadMBaHUE, KalWJUIIPHBIC SBICHMS,
UCMapeHue, KOHJEHCalus, IUIAaBJIEHUE, KpUCTauIM3auus (OTBepeBaHUE), KHUIIEHHE, Teruionepenada (TErIONpOBOJHOCTh, KOHBEKLIHS,
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U3JIy4Y€HUe), SJIEKTpU3alMsl Tell, B3aUMOJCHCTBUE 3apsioB, JEHCTBHS 3JIEKTPUUYECKOIO TOKAa, KOPOTKOE 3aMbIKaHME, B3auMoJieiicTBHE
MarHuToB, J€HCTBME MAarHUTHOTO I10JI1 HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHas MHIYKIUS) 110 ONMCAHUIO UX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NIECKOE SIBIICHHE;

pacrio3HaBaTh MPOSBICHHE HM3YYCHHBIX (DU3NYECKHX SIBICHUHA B OKPYXKAIOIIEM MHUpPE, B TOM 4HCIe (PU3UUECKUE SIBJICHUS B NPUPOJE:
IIOBEPXHOCTHOE HATSDKEHHE M KallWUISpHBbIE SBJICHUS B IPUPOJE, KpUCTaibl B mpupoje, miznydeHue CoiiHIa, 3aMep3aHHe BOJIOEMOB,
MoOpckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, 3JIeKTPUYECKUE SIBICHUA B aTMocdepe, 3JIEKTPUYECTBO KMBBIX OPraHU3MOB,
MarHuTHOE Toje 3eMild, Apei] MON0COB, POJIb MAarHUTHOTO TOJA JUIS JKU3HUM Ha 3emiie, MOJSPHOE CHUSHUE, MPU ITOM IEPEBOJIUTH
NPaKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJCISATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PH3HUECKUX SBJICHUMH;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (DU3MUYECKHE SBICHUS, UCHOIB3yS (M3WYECKHE BEIMYHMHBI (TEMIlepaTypa, BHYTPEHHsS JHEPTrus,
KOJIMYECTBO TEIJIOTHI, yJEIbHAs TEIUNIOEMKOCTh BEIECTBA, yJeJIbHAs TEIUIOTA IUIABJICHHUS, yJelbHas TEIUIOTa NMapooOpa3oBaHus, ylelbHas
TEIUIOTa CrOpPaHUs TOIUIMBA, KO3()(UIMEHT MOJIe3HOTO ACHCTBUS TEIJIOBOM MAalllMHBI, OTHOCUTENIbHAS BJIAKHOCTb BO3]yXa, JIEKTPUUECKUN
3apsi/l, CUja TOKa, 3JEKTPUYECKOe HAIpPSDKEHUE, CONPOTUBJICHUE MPOBOJHMKA, YIEIbHOE CONPOTUBIIEHHE BelleCTBa, paboTa W MOLIHOCTb
AIIEKTPUYECKOTO TOKA), MPHU ONMCAHWM NPABWIBHO TPAKTOBATh (DU3MUYECKHI CMBICI HCIIONB3YEMBIX BEIHYWH, 0003HAUCHHS W €IUHHIIBI
($U3NUeCKUX BEIWYHMH, HAXOAUTH (HOPMYIIBI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIWYHHY C APYTUMH BEIMYMHAMH, CTPOUTH TPaUKH
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOIECCHI, UCTIONb3Yysl OCHOBHBIE IOJIOKEHUS MOJIEKYIISIPHO-KHHETHIECKON TEOPUH
CTPOEHUS BEILECTBA, MPUHIIMI CYNEPHO3UIMHU MosIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMma Ui ydacTka LiemH,
3akoH Jlxoyns—JIeHIa, 3aKOH COXpaHeHUs SHEPTUH, IIPU ATOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMChIBATh €r0 MaTeMaTUYecKoe
BBbIpaXXECHHUE;

OOBSICHATD (PU3NYECKHE MTPOLECCHI M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTyallui MPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh
INPUYMHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JOrMYecKHMX IIaroB ¢ OMOpoil Ha -2 HM3ydyeHHBIX CBOWCTBAa (U3MUYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3ajaud B 2—3 NEWCTBUS, UCIOJIb3Ys 3aKOHBI M (OPMYJbI, CBSA3bIBAIOIINE (U3NYECKHE BEIMUYMHBL: HA OCHOBE aHAIM3a
YCIIOBHS 3aJaud 3alMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PEIHICHUs 3a/]a4M, BbIOUpATh 3aKOHBI U (HOPMYIIHI,
HEo0X0IuMbIe 1711 €€ pelleHus], MPOBOAUTh PACUEThl M CPAaBHUBATDH MOJYYEHHOE 3HaYeHHE (PU3NUECKOM BETUUHHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh MpOOJIEMBbl, KOTOPbIE MOXKHO PEIINUTh MPU MOMOIIU (PU3UUYECKUX METOJIOB, UCIOJB3Yd OMHCAHUE HCCIETOBAHHUS, BBIICISATH
IIPOBEPSAEMOE NIPEITOJIOKEHNE, OLIEHNBATH IPABWIIBHOCTD MOPS/IKA TPOBEACHUS UCCIEA0BAaHNUS, AEIaTh BbIBOBL;

IPOBOJUTH OMBITHI 1O HAOMIOAEHUIO (PU3NYECKUX SBJICHUN WM (PU3MYECKHX CBOMCTB TeN (KAMWUISPHBIEC SBICHHS, 3aBUCUMOCTb JaBJICHUS
BO3AyXa OT ero o0béMa, TemIepaTypbl, CKOPOCTH TIpollecca OCTBIBAHUS M HarpeBaHus NpPU H3IYyYEHHH OT LBETa H3JIydarollei
(mornomaroiei) TOBEpXHOCTH, CKOPOCTh MCHAPEHUS BOJIbI OT TEMIIEPATypPhl KUAKOCTU U IUIOMIAIU €€ MOBEPXHOCTH, dJIEKTPHU3AIUS TN U

B3aI/IMOI[eI‘/’ICTBI/Ie OJICKTPHUYCCKUX 3aps0B, BSaHMOJIeﬁCTBPIe IMMOCTOAHHBIX MArHvTOB, BHU3Yyalu3allud MAarHUTHBIX MOJIeH ITTOCTOSHHBIX
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MarHuToB, ACHCTBHSI MAarHUTHOTO TOJISl HA TPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJIBUrATelNsl IOCTOSTHHOTO TOKA):
dbopMyIUpOBaTh MPOBEPSIEMBIC MPEANONOKEHUs, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYHOBaHHWs, ONMHUCHIBATH XOJ OMNbITA U
(GhopMyITUPOBATH BEIBOJIBI;

BBITIOJIHSATh TPSIMbIE M3MEPEHUS TEMIEpPaTypbl, OTHOCUTEIBHOW BIQKHOCTU BO3/AYyXa, CHJBl TOKA, HAMNPSDKEHHS C HCIOJIb30BAaHUEM
AQHAJIOTOBBIX MPUOOPOB W JATYMKOB (U3WYECKUX BEIMYHH, CPaBHUBATh PE3YNbTaThl HM3MEPEHUN C Y4ETOM 3aJaHHOW aOCOIOTHOM
MOTPEIIHOCTH;

MPOBOAUTH HCCIIEOBAaHUE 3aBUCHUMOCTU OJHOW (DM3MUECKON BEJIWYUHBI OT JPYroil ¢ HMCIONb30BAaHUEM MPSMBIX M3MEPEHUN (3aBUCHMOCTD
COIMPOTHUBIICHUS MPOBOJHUKA OT €ro JJIUHBI, IUIOMAIN MMONEPEYHOro CEYEHUS U YACIBbHOTO COMPOTUBIICHHS BELIECTBA MPOBOJHUKA, CHIIBI
TOKa, WIYIIEr0 4Yepe3 MPOBOAHHUK, OT HANPsDKEHHS Ha IPOBOJHUKE, MCCIEIOBAaHUE IOCIIEIOBATEILHOTO W MapajuIeIbHOTO COSIUHEHUN
MIPOBOHHUKOB): IJIAHUPOBAThH MCCIIEAOBAHNE, COOMPATh YCTAHOBKY U BBIMOJIHATH H3MEPEHUS, CICIys MPEATIOKECHHOMY IIaHy, (PUKCHPOBAThH
pe3yJIbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUJIE TaOuuIl U TpaduKOB, AeNaTh BBIBOABI IO Pe3yJbTaTaM HCCIEI0BaAHUS;

MIPOBOANTHh KOCBCHHBIC W3MEpPEHUS (DU3MUSCKHUX BEIWYMH (yIeIbHAs TEIUIOEMKOCTH BEIIECTBA, COMPOTHBIICHHWE IMPOBOIHHMKA, paboTa H
MOIIHOCTh JJICKTPUYECKOTO TOKA): IJIAaHUPOBaTh H3MEpPEHHUs, COOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEIys MPeaaoKeHHOU
WHCTPYKIUH, U BBIYUCIISATH 3HAYCHUE BETUYHUHBI;

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS M3YYCHHBIX MPHUOOPOB M TEXHHUUECKUX YCTPOMCTB C OMOPOW HAa MX ONMUCAHUS (B TOM YHCIE: CHCTEMa
OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIepMeTp, BOJIBTMETP, CUETUMK DIEKTPHUUECKON DSHEPTUU, DJIEKTPOOCBETHUTEIbHBIC
MpUOOPHI, HArPeBATEIBHBIE AIEKTPONPUOOPHI (TPUMEPHI), STEKTPUUECKUE PEIOXPAHUTENH, STIEKTPOMATHUT, SJIEKTPOIBUTATEh TOCTOSTHHOTO
TOKa), UCIIOJIb3YSI 3HAHUS O CBOMCTBAX (PM3MUECKUX SBICHUN U HEOOX0IUMbIe (PM3UIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPONCTBA W M3MEPUTEIbHBIE MPUOOPHI MO CXEMaM M CXEMaTUYHBIM PUCYHKAM (KHUIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATENIH BHYTPEHHETO CTOpPaHUs, FJIEKTPOCKOT, PEOCTaT), COCTABIISITH CXEMBI SJIEKTPUUECKHUX
Heneil ¢ mocneaoBaTeNbHBIM M MapallIeIbHBIM COSMHEHHUEM JIIEMEHTOB, pa3iuyasi YCIOBHBIE O0O3HAUEHHUsS DJIEMEHTOB JJIEKTPUUYECKUX
Lerei;

MPUBOJUTH MPUMEPHI (HAXOIUTh WH(GOPMAIIMIO O MPUMEPAX) MPAKTHUECKOTO MCIMOIb30BaHUSA (PU3NYECKUX 3HAHUHI B MOBCEAHEBHOM KHU3HU
JUTsE o0ecrieueHus: 0€30MacHOCTH MPHU OOpaIleHUH ¢ TPUOOpaMU U TEXHHUYECKUMHU YCTPOICTBAMH, COXPaHEHUS 3I0pPOBbs M COOIIIO/ICHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKPYKaIOIleH cpee;

OCYIIECTBIISATh MOUCK HH(pOpManmu (GU3NYEcKoro cojepkaHuss B VIHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUA M TYTEM CpaBHEHHS
JIOTIOJTHUTEITLHBIX HCTOYHUKOB BBIACIATh HHPOPMAIIUIO, KOTOPAs SBJISICTCS] POTUBOPEUUBOM UITH MOKET OBITh HEIOCTOBEPHOM;
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UCIIOJIb30BaTh NPU BBIMOJIHEHUH YYEOHBIX 3a/laHMH HAayYHO-TIOMYJISIPHYIO JUTEPATypy (PU3HUECKOro CoIepKaHHs, CIPABOYHBIE MaTepUabI,
pecypcel cetu VHTepHeT, BiageTh NpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMsl MH(GOpMALMKU U3 OJHOW 3HAKOBOM CHCTEMBI B
APYTYIO;

cOo3/1aBaThb COOCTBEHHbIC MHUCBMEHHbIE U KPAaTKUE YCTHbIE COOOILEHHs, 0000mast nH(OPMALMIO U3 HECKOJbKUX HMCTOYHHUKOB (PU3UYECKOTO
COJIepKaHUsA, B TOM YHUCIIE IyOJHMYHO NPEACTABIATh PE3yNbTaThl MPOESKTHOW WM HMCCIIENOBATEILCKON JESITEIbHOCTH, MPH 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3y4YCHHBIH MOHATUIHBIN anmapaT Kypca (U3UKH, COMPOBOXK/IATh BHICTYIUICHUE NTPE3CHTALIUEH;

IpY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M HMCCIEIOBAHUHN (DPM3NYECKUX TPOLECCOB PACHPEICNATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C
MIOCTaBJICHHBIMU 33J]a4aMU, CJICANUTH 3a BBHIIIOJHEHUEM IIJIaHa ICHCTBUN U KOPPEKTUPOBATH €r0, aJleKBaTHO OI[CHUBATH COOCTBEHHBIHN BKJIA B
JeSITebHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMO/IEHCTBUE, IPOSIBIISASL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K KOHILY O6y‘ICHI/I${ B 9 Kiacce MpEeAMETHBIC PE3YJIbTAThI HA 0azoBOM YPOBHEC JOJIZKHBI OTPAXKAaTbh Cd)OpMI/IpOBaHHOCTB y 06y11a}oumxc;1 YMGHPII;'II

UCIOJIb30BaTh MOHATHS: CUCTEMa OTCYETa, MaTepuaibHas TOYKA, TPAEKTOPUS, OTHOCUTEIBHOCTh MEXAHMUYECKOro JBMXKEHUS, Jedopmanus
(ynpyras, niaacTu4eckas), TpeHUe, LEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTD U NEPETPY3KH, LIEHTP TAKECTH, AOCOIIOTHO TBEPAOE TEJIO,
HEHTP TSDKECTH TBEPIOTO TeNa, paBHOBECHE, MEXaHMUECKHE KOJIeOaHMs M BOJIHBL, 3BYK, HH(PPA3BYK U YIbTPa3BYK, DJICKTPOMArHUTHBIE BOJIHEI,
HIKaja 3JE€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JAlIbHO30PKOCTb, CHEKTPhl MCIYCKAaHUS U TOIJIOLIEHM, anb(da, O6era- U raMmma-
U3JIy4€HUs1, U30TOIIb, iAEPHAs YHEPTE€THKA,;

pas3nnyath SBJICHHs (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE JIBUKEHUE, PABHOYCKOPEHHOE IPSIMOJIMHEHHOE IBUKEHNE, CBOOOIHOE
najieHue TeJ, PAaBHOMEPHOE J[BHXKEHHE II0 OKPYXXHOCTH, B3aMMOJEHCTBHE Tel, PEAKTHBHOE JIBUXKEHHE, KOJIeOaTeJbHOE JIBUXKEHUE
(3aTyxaromue ¥ BBIHYXJCHHbIE KOJ€OaHus), PE30HAHC, BOJHOBOE JBHKEHHME, OTPAKEHUE 3BYKa, HPSIMOJIMHEMHOE pacnpoCTpaHEHUE,
OTpa’K€HHE U IPEIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B CIIEKTP M CI0XKEHUE CIIEKTPAJIbHBIX
I[BETOB, JMCIIEPCHsSl CBETa, €CTECTBEHHAs paJAHMOAaKTHUBHOCTb, BO3HMKHOBEHHUE JIMHEWUYATOrO CIIEKTpa H3JIy4EHHUs) IO OINUCAHUI0 HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOLINX AAHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3MUECKUX SABJICHUN B OKPYKAIOIIEM MHUpPE (B TOM uucie (pu3nyecKue siBICHHUs B IPUPO/IE: TPUIUBBI
U OTJIUBBI, JABW)KEHHE IuaHeT COJIHEYHOM CHCTEMBl, PEAaKTHBHOE IBUKCHHME JKHUBBIX OPIaHM3MOB, BOCIPHUATHE 3BYKOB >XHUBOTHBIMU,
3eMJIETPSICEHHE, CEHICMUYECKHE BOJHBI, LIyHAMM, 3XO, LIBETA TeJ, ONTHYECKHUE SIBICHUS B NpPUpOJE, OMONOrMYecKoe AEWCTBHE BHUIUMOTO,
yIbTPa(pUOIETOBOIO U PEHTICHOBCKOI'O M3ITyYEHHUH, €CTECTBEHHBIH PaJMOaKTUBHBIN (POH, KOCMUYECKUE JIy4H, PAIUOAKTUBHOE H3JIyuE€HUE
INPUPOJHBIX MUHEPAJIOB, JEHCTBUE PATMOAKTUBHBIX M3JIyYCHHH HAa OpPraHU3M YeIOBEKa), MPH 3TOM NEPeBOJIUTH NMPAKTHUYECKYIO 3a]ady B
y4eOHYI0, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUM;

OIKCHIBATh N3YYEHHBIE CBOMCTBA Te U (PU3MUECKUE SIBICHUS, UCIIONb3Ys (PU3NUECKUE BEIIMUMHBI (CPEIHSSI 1 MTHOBEHHAs! CKOPOCTh Tejla MpH
HEPAaBHOMEPHOM JBM)KEHUH, YCKOPEHHE, IEPEMELIEHHE, MTyTh, YIIIOBas CKOPOCTh, CHJIA TPEHUS, CUJIa YIPYIOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJHOIO MaJieHus, BEC Tejla, MMITYJIbC Teja, UMIYJIbC CHUJIbl, MeXaHudeckass paboTa W MOIIHOCTb, MOTEHLMAJIbHAs SHEPrus Tena,

MOAHATOr0 HaJ MOBEPXHOCTHIO 3€EMJIM, TOTCHIHUAJIbHAA SHCPTHUA cKaTom MIPYXWHBI, KHHCTUYCCKAasd SHEPIrus, IOoJIHasd MEXaHNYCCKasd SHCPTH,
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HepuoJl U 4acTtoTa KojieOaHUH, /UIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, IIOKA3aTeib MPEJOMIIEHUS CpeAbl), MpU
ONKCAaHUH MPABUIBHO TPAKTOBATH (PM3MUECKUI CMBICT MCIIOJIb3YEMbIX BEIMYMH, 0003HAYCHHUS W CIUHHIBI (PU3HMUECKUX BEIUYHH, HAXOIUThH
(dbopMyInbl, CBA3BIBAIOLIME MAaHHYIO (H3UYECKYI0 BEIWYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaUKd HU3YYCHHBIX 3aBHUCHMOCTEH
(bu3n4ecKuX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3NUECKUE SBJICHUS U MPOLECCHI, UCIOJb3YS 3aKOH COXPAHEHUS! YHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHS,
HOPUHIUI CYNEPIO3ULUK CUJI, IPUHIUII OTHOCUTENBbHOCTH ['anumest, 3akoHsl Hbr0TOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHbI OTPAKEHUS U
IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHs 3aps0OBOTO M MAacCOBOIO YHMCENl MpHU SAEPHBIX pEaKUUsAX, IPU 3TOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMATUYECKOE BHIPAKEHHE;

OOBSICHATDH (PU3UYECKHE MTPOIECCHI i CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CHUTYallli MPAKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHWE M3 2—3 JIOTMYECKHX MIArOB C OMOPOW Ha 2—3 HM3YYCHHBIX CBOMCTBAa (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3a7auu (OMHMPAIOIIMECs HA CHCTEMY M3 2—3 YpaBHEHHH), HCIIONB3Ys 3aKOHBI U (POPMYIIBI, CBSI3bIBAaIOIINE (hU3HUYECKHe
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M 3allUChIBATh KPAaTKOE YCIOBUE, BBIBIISTH HEAOCTAIOLIME UM U30BITOYHBIE TaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE AJISl PEIICHUs], IPOBOJAUThH PAacUEThl U OLEHUBATh PEATMCTUYHOCTh MOJIYYEHHOrO 3Ha4eHUs (PU3NYECKON
BEJIMYMHBI;

pacrio3HaBaTh MpO0JIeMbl, KOTOPblE MOXKHO PEIIUTh HPU HNOMOIIM (U3UYECKUX METOJIOB, UCHOJb3ys OMNMCAHUE HCCIEOBAaHUS, BBLAEIATH
IIPOBEPSIEMOE IPEIIOJIOKEHNE, OLIEHWBATh IPABWIBHOCTb IOpPSJIKA IPOBEACHUS MCCIEAOBAaHUA, JAENaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3ysabTaThl HAOIIOACHUH U ONBITOB;

MPOBOAMTH ONBITH MO HAOMIOACHUIO (U3MYECKUX SIBICHUM WM (PU3MUECKUX CBOICTB Tenl (M3ydeHHe BTOporo 3akoHa HprooToHa, 3akoHa
COXpaHEeHMsI SHEPIHH, 3aBUCUMOCTb NIEpH0/1a KoJeOaHUH MPYKMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABl MallbIX KosieOaHWH, NPSAMOJIMHEMHOE paclpoCTpaHEHHE CBETa, pasjoXKeHHe Oenoro cBera B CIHEKTP, HM3Y4YE€HHE CBOMCTB
M300paeHusl B IUIOCKOM 3€pKajie M CBOMCTB M300pakKeHMs MpeaMera B coOuparolled JIMH3€, HaONI0/IeHHE CIUIOMIHBIX W JIMHEWYaThIX
CHEKTPOB H3IY4YEHMsI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrOo Habopa oOOpynOBaHUS, ONUCHIBATH XOJ OMNbITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBOABI;

IPOBOAMTH MPHU HEOOXOJIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONpeeNsis cpeHee 3HaUeHue U3MepsieMol BelIUUuHbl ((POKYCHOE pacCTOsHUE
coOuparoliei JTUH3bI), 000CHOBBIBATH BHIOOP crioco0a n3MepeHusl (M3MEepUTENLHOTO Mprudopa);

MIPOBOAMTD HCCIIEA0BAaHUE 3aBUCUMOCTEN (PU3MUECKUX BETMYHMH C MCIOIb30BAaHUEM MPSAMbBIX U3MEPEHUN (3aBUCUMOCTh ITYTH OT BPEMEHU IPU
PaBHOYCKOPEHHOM JIBIDKEHHM 0€3 HadyaJbHOH CKOPOCTH, MepHoAa KoJIeOaHWH MaTeMaTHYecKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIila OTPaXEHHUs CBETa OT yIJia MaJeHUs U yrila MpejJoMJIeHHs OT yria HajeHus): MJIaHUpPOBaTh MCCIEIOBaHUE, CAMOCTOSATENILHO cOOUpaTh
YCTaHOBKY, (PMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCHMOCTH (PU3MYECKHX BEIUMYMH B BHJIE TaOMUI[ M TpaduKOB, J€JaTh BBIBOABI IO

pe3ysbTaTaM HCCIeI0BaHus;
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IPOBOJIUTH KOCBEHHBIE HM3MEpPEHHsS (DU3MYECKHX BEIWYMH (CPEAHSs CKOPOCTh W YCKOpEHHE Tela NpU PABHOYCKOPEHHOM JBIIKEHHH,
YCKOpEHHE CBOOOIHOTO IMaJeHUsl, )KECTKOCTD MPYKUHBI, KOOPPUIMEHT TPEHUS CKOJIBKEHHS, MEXaHHUecKas paboTa U MOIIHOCTh, YaCTOTa U
nepuoj; KoyieOaHWM MaTeMaTUYecKOro ¥ TPY)KHHHOTO MAasTHUKOB, OINTHYECKas CHUJIa COOWpAroIIeld JWH3bI, pPaJloaKTUBHBIA (DOH):
IUIAHUPOBAaTh M3MEPEHUs, cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH W3MEPEHUS, CIEAys IPEAJ0oKEHHON HMHCTPYKLMH,
BBIYHCIIATH 3HAYCHUE BETMYMHBI U aHATM3UPOBATH MTOJYYEHHBIC PE3YNIBTAThI C YIETOM 3aJaHHON NOTPEITHOCTH U3MEPEHHH;

co0JII0/IaTh MpaBHJia TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ 1a0opaTOpHBIM 000pYyI0OBaHUEM;

pa3iaryaTh OCHOBHBIC MPU3HAKK M3YYCHHBIX (DU3MUECKHUX MOJENIeH: MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIH MCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, [UTAHETapHAs. MOJIC)Ib aTOMa, HYKJIOHHAsI MOJIE]Ib aTOMHOTO SI/IPa;

XapaKTepu30BaTh MPUHIMIBI JIEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONUCAHUS (B TOM YHUCIE:
CIIMJIOMETp, JATYUKU IIOJIOKEHUS, PACCTOSIHUS M YCKOPSHHMsS, paKeTa, 5XOJOT, OYKH, MEpUCKOM, (oToammapaT, ONTHYECKHE CBETOBOJIHI,
CIIEKTPOCKOII, J03UMETp, Kamepa BuiibcoHa), HCIONB3ys 3HaHUS O CBOMCTBAaX (HU3MYECKUX SIBICHUH W HEOOXOoIuMbIe (hU3NYecKue
3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH HM3YYEHHBIX TEXHHYECKHX YCTPOWCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX
IIPOLIECCOB IPU PEUICHUH Y4YEOHO-NPAKTUYECKUX 3a]ad, ONTHUYECKHE CXEMbI Ui TMOCTPOEHHUS H300paKE€HUl B IUIOCKOM 3€pKajie U
coOMparoIIei TMH3E;

NPUBOANUTH NMPUMEPHI (HAXOAUTh WH(POPMAIHMIO O MPUMEPAX) MPAKTHIECKOTO HCIIONB30BAaHMS (U3NYECKUX 3HAHWN B MOBCEIHEBHOM >KU3HU
11si obecrieueHus 0€30MaCHOCTH TPH OOPAICHUH ¢ TPUOOPAMHU M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHSI 3/I0POBbsI U COOJIOICHUSI HOPM
IKOJIOTUYECKOTO TIOBE/ICHHSI B OKPY)KAIOIIEH cpee;

OCYIIIECTBIIATh MOUCK MH(OpMaLMKU (PU3NYECKOTO cojepkaHus B VIHTepHETe, caMOCTOATENbHO (HOPMYNIUPYs MOUCKOBBIM 3allpoc, HaXOIUTh
IYTH OIIPEJETICHNUS TOCTOBEPHOCTH MOIYyYeHHON MH(POPMAIK Ha OCHOBE MMEIOIINXCSl 3HAHUH U IOTIOTHUTEIFHBIX UICTOYHHKOB,;
UCIIONIb30BATh TIPH BBHIMOJIHEHUN YYEOHBIX 33/IaHHi HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3NYECKOro COJEpiKaHHs, CIPaBOYHBIC MaTEpUAIbL,
pecypchbl cetn MHTepHeT, BnageTh nNpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMs MHGOOPMALUHM W3 OJHOIM 3HAKOBOI CHCTEMBI B
JPYTYIO;

CO371aBaTh COOCTBEHHBIC TMCbMEHHBIE M YCTHBIE COOOIICHHSI HAa OCHOBE MH(POPMAIMH U3 HECKOJIBKUX MCTOYHHKOB (PM3MUECKOTO COMIEPKAHU S,
HY6J'[I/I‘-IHO MNpEACTABIATE PE3YJIbTAThI HpOGKTHOfI HIIN HCCHGI{OBaTeHBCKOﬁ ACATCIIBHOCTHU, IIPHU 3TOM I'PaMOTHO HCIIOJbB30BAaTh I/ISyLIeHHblf/'I
NOHSATHHHBIN anmapaT M3y4aeMoro pasjena (U3MKH M COMPOBOXKAATH BBICTYIUICHHE MPE3CHTAIMEe C y4ETOM OCOOCHHOCTEH ayauTOpUH
CBEpPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoaudecTBO 9acoB

HaunmenoBaHmue pa3xesioB 1 TEM

DJIeKTpOHHbIe (LM (pPOBbIe)

N /m NMPorpamMmbl Bcero KonTponsmrie TipaxTirdeckue o0pa3oBaTejibHbIE PecypChl
padoThI padoThI

Pasznea 1. ®u3uka u €€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa
11 ®duszrka - Hayka 0 pUpoe 2 https://m.eds00.ru/ZJ2UI3BMX
1.2 DUBHYCCKIE BEINYHHEL 2 1 https://m.edso00.ru/ZJ2U13BMX

N https://m.edso0.ru/ZJ2UI13BM X

1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1

Hroro no pazneny 6

Pa3znea 2. [lepBoHayaibHbIE CBeJIE€HUS 0 CTPOEHUH BelllecTBA
2.1 Crpoenue BelecTBa 1 https://m.edsoo.ru/2SJ151M41
2.2 JIBIKCHHE 1 B3aUMOJICHCTBHE HaCTHIY 2 1 https://m.eds00.ru/ZXDKQLXCC

BEIIIECTBA

2.3 ArperaTHbl€ COCTOSIHHSI BELLIECTBA 2 https://m.eds00.ru/ONOV1XY1K

Hroro no pazgeny S)

Pasznen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
3.1 MexaHnueckoe IBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Wuepuusi, Macca, MIOTHOCTD 4 1 https://m.edso0.ru/GXPU4MT5P
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW

Hroro no pazgeny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB
4.1 Hasienne. [lepesiata 1aiCHHA TBEIEIMA 3 https://m.eds00.ru/X0DW367P2

TeJaMU, SKHUIKOCTSIMHU U Ta3aMu

4.2 JlaBrieHue KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMOcdepHOe TaBIeHHE 6 https://m.edso0.ru/T7134SXNO
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https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B
HUX TeJIO

4.4

Hroro no pazneny
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus

51 Pabora 1 MOIIHOCTE
5.2 [TpocThie MEXaHU3MBI
5.3 MexaHudeckas SHePTHs

Hroro no pazneny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

68

12

https://m.edsoo.ru/NFE6OY8NK

https://m.edsoo.ru/75LMREDY1

https://m.edso0.ru/504NQXKX9

https://m.eds00.ru/G30454EMT

28



https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuyecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne n/m EpOrPAMMEI Beero ;(;;:TI::”"H”‘} Eﬁﬁi‘;ﬂ”em"e 00pa3oBaTeIbHbIE PeCYpPChI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOWCTBA BEIIECTBA 7 https://m.edso0.ru/RBQZNCIPM
1.2 TeroBbIe MPOIECChI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pa3znea 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 9J‘IeKTpI/I‘leCKE/IC 3apsbl. 3apsHKCHHBIC Tejla | ; 1 https://m.eds00.ru/RAOORCTOA
HX B3aUMOJICHCTBUE
2.2 ITOCTOSHHBIH SJEKTPUYECKHH TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarauTtHbIe ABICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoOMarHuTHasi UHIYKIUS 4 https://m.edsoo.ru/7QODSEL 15
Hroro mo pazmeny 37
PeszepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne o/m HpOrpAMMbI Beero KonTposbHbie IIpakTuyeckue 06pa3oBaTeLHbIE pecypebl
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4ecKoe JBMKEHUE U CIIOCOOBI €T0 10 1 https://m.edso0.ru/CEOGHRGTL
OITUCAHUS
1.2 BsaumoneiictBue Ten 20 1 3 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXPAaHCHHS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazueny 40
Pa3nes 2. Mexannveckue KoJie0aHUsI H BOJHBI
2.1 MexaHuuecKue KoaeOaHus 7 3 https://m.eds00.ru/S5VIGSAI3
2.2 MexaHu4eckue BOJIHBI. 3BYK 8 1 3 https://m.edso0.ru/DHIJGBAS0
Hroro no pazgeny 15
Pa3nen 3. Di1eKTPOMAarHUTHOE 1M0JIe M 3JIEKTPOMArHUTHbIE BOJTHBI
3.1 VICKTPOMATHHUTHOE N07IE 6 2 https://m.edsoo.ru/DT98BSEY0
ANIEKTPOMATrHUTHBIC BOJIHBI
Hroro no paznemy 6
Pa3nes 4. CBeToBbIe SIBJICHUS
4.1 3aKoHBI PaCPOCTPAHEHHUsI CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI M ONITHYECKHE MTPHOOPHI 6 3 https://m.edso0.ru/20WNYKRX1
4.3 Pa3znoxxeHue 6enoro cBera B CHEKTP 3 2 https://m.eds00.ru/2Z5AH0DTO
Hroro no pazgeny 15
Pa3nen S. KBanToBbIC SIBJICHUA
5.1 Hcmyckanue U MorIolieHHe CBeTa aTOMOM 4 1 https://m.edsoo.ru/BKSE4AQQ8
5.2 CtpoeHue aTOMHOTO sijipa 6 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHbie peakuu 7 1 1 https://m.edsoo.ru/TMMVY9VSFE
Hroro no pazneny 17
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https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF

Pasznea 6. [loBTOpUTEIHHO0-00001IA0IMH MOYJIb

6.1 HosToperne 1 06obwene coxepatis 9 2 https://m.eds00.ru/JKQXVISBE
Kypca ¢u3uku 3a 7-9 xnacc
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27 ‘
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https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB
Ne ara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTuueckue A P P
n/n Bcero U3y4eHus: o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI

1 Pu3uka — Hayka o Npupoie. AncHus 1 https://m.eds00.ru/35YPBIW5K
pupoibl. DU3UYECKUE ABICHUS
MexaHn4eckue, TeIIoBbIe,

2 3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 1 https://m.edsoo.ru/116U53L6H
3BYKOBBIC SIBIICHUS

3 (DH3HMHCCKHE BEIMIHHBL H HX 1 https://m.eds00.ru/6ZY FTFPA7
U3MEpPEHUE
VYpok-uccnenosanue "M3mepenue

4 TEMICPATyPEI [IPH HTOMOTIH 1 1 https://m.eds00.ru/\VQGCNSIMP
YKUJKOCTHOTO TEPMOMETpA U JIaTurKa
TeMieparypbl"”
Kaxk ¢usuka u npyrue ecTeCTBEHHbIE
HayK{ U3y4aroT PUPOJY.

5 EcrecTBEeHHOHAYYHBIN METOT TO3HAHUA. 1 https://m.edsoo.ru/3LPP2HP X2
Onucanne GpU3NIECKUX SBICHHI C
IIOMOIIBIO MOJIEIIEN
Ypok-uccnenosanue "lIpoBepka

6 TUIOTE3bI: JaTbHOCTh MONETA IIapUKa, 1 1 hitps://m.eds00.ru/9YLZITEMU
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosbliie, yeM OoJblIe BhICOTA ITycKa"
Crpoenue BeniecTBa. ONBITHI,

7 JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHE 1 https://m.edsoo.ru/FSPU40LYR
BEILIECTBA

8 JIBr>xeHue 4acTHIl BEISCTBA 1 https://m.edsoo.ru/HQ31SN1F3

9 YPOK-HCCICA0BAHMC «OMBITHI 10 1 1 https://m.edso0.ru/FT87UNTLS

HaOJIIOACHUIO TEMJIOBOTO PaCIIUPEHUS
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https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS

ra3oB»

10

ArperaTHble COCTOSIHUSI BEILIECTBA

https://m.edso00.ru/STRDWACXM

11

12

13
14

15

16

B3anmocBsa3b MEX1y CBOMCTBAMU
BEILIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U BX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
OCco00EHHOCTH arperaTHbIX COCTOSIHUI
BOJIbI

MexaHndecKkoe ABMKCHIEC.
PaBHOMEpHOE U HEpAaBHOMEPHOE
IBIKEHHUE

CkopocTb. EquHUIIBI CKOPOCTH
Pacuer mytu 1 BpeMeHH BHKEHUS

WNuepuus. 3aKkoH UHEPLUHU.
B3aumoneiicTBue Ten Kak MpUYMHA
WU3MEHEHHUS CKOPOCTH JIBUYKEHUS Tell

IInoTHOCTE BemiecTBa. Pacuer Macchl u
o0Bema Tea o €ro IJI0OTHOCTH

https://m.edsoo.ru/AWM1DBI148

https://m.edsoo.ru/SW6CCIHB1

https://m.edsoo.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510I1BX

https://m.edso00.ru/0S71X3DPS

17

18

19

20

Jlaboparopnas pabota «Onpenenexnue
IUIOTHOCTH TBEPAOTO TENA»

Pertenuie 3agaud mo reMme "ITOTHOCTE
BemecTsa"

Cuna xak XxapakTepuCTHKa
B3auMojieiicTBus Tes. Cuiia ynpyrocTu.
3axoH ['yka

JlabopaTtopHas pabota «3ydeHue
3aBHCUMOCTH PaCTSKEHHS
(nedopmanuu) Ipy>kKUHBI OT
MPUIIOKEHHOM CHITBI»

https://m.edso0.ru/OH22PX7CX

https://m.edso0.ru/50DYVYG49

https://m.edsoo.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

21

SBnenue Taroreuns. Cruia TSKECTH

https://m.edsoo0.ru/OCWJIXFNQE

22

CBs13b MEX]ly CUJION TSKECTH U Maccoi

33

https://m.edsoo.ru/8PZHPV1YJ



https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ

23

Tena. Bec Tena. Pemtenue 3amad mo reme
"Cuna Tspxecta"

Cuna TsKecTH Ha JPYTUX IUIaHeTax.
Du3nyecKue XapaKTEPUCTUKHU TUIAHET

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cuit. luHamomeTp

https://m.edsoo.ru/IT1IZGKCKH

25

Bec Tena. HeBecomocTh

https://m.edsoo.ru/UA01SQ8RE

26

CrnosxeHue IByX CUJ, HallpaBJICHHBIX 110
OJIHOM IpsiMoil. PaBHOACHCTBYIOIIAs
(970

https://m.edsoo.ru/L6SNUZVZ8

27

28

Penrenue 3amau mo teme
"PaBHoneiicTByromas cri"

TpeHue CKObKEHUS ¥ TPCHHUE TTOKOSI.
TpeHue B npupojie U TEXHHUKE

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

29

JlaboparopHas padota «/3yuenue
3aBUCHMOCTH CHJIBI TPCHHSI CKOJTBKCHHUS
OT CHJTBI JIABJICHUS U XapaKTepa
COITPHUKACAIOLIUXCS TIOBEPXHOCTEH»

https://m.edsoo.ru/TAQP4B30A

30

31

32

33

Pemrenue 3anau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUIIbI

Pemenne 3ama4d o remam: «Bec Tenay,
«['papuueckoe nzoOpakeHue cu,
«Cunbly, «PaBHOIEHCTBYIOIIAS CHID)

KonTponbhas padota no remam:
«MexaHnueckoe IBUKEHHEY, «Macca,
MIOTHOCTEY», «Bec Tenay,
«['papuueckoe n3o0pakeHne Cu,
«Cuner»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUEHUS 1aBJICHUS

https://m.edsoo0.ru/5YY23XXSD

https://m.edsoo0.ru/TOV639RZF

https://m.edsoo.ru/PAROSWE4D

https://m.edsoo.ru/25TVM1FDL

34

JlaBneHue rasza. 3aBUCUMOCTbh JIaBJICHUS
ra3a ot o0béma, TeMIepaTypbl

https://m.edsoo.ru/544Y MX9WR

34



https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

[Tepenava naBneHust TBEPIBIMU TEIAMH,

35 1 https://m.eds00.ru/CG5P08NWO
JKUIKOCTSIMU U razamMu. 3akoH Ilackais

36 JlaBICHUE B XKUJKOCTH U Ta3¢, 1 https://m.eds00.ru/K7T1219UC
BBI3BAHHOE JICHCTBUEM CHIIBI TSKECTH

37 Pemenue sapau no reme «Jlasrennc s 1 https://m.eds00.ru/UHHC5RBEW
YKUJKOCTHU U Tra3e. 3akoH [Tackasy

38 Coobmarommuecst Cocyabl 1 https://m.edsoo.ru/7THDBMDHR2

39 I'uapaBnuueckuii mpecc 1 https://m.edso0.ru/67X2LF396

40 Manomerper. TIopuIHeBoi xuAKOCTHEIH 1 https://m.eds00.ru/5G846G718
Hacoc
Atmocdepa 3emmu. [Ipuannsl
CYIIECTBOBAHHMSI BO3IYIITHON 000JIOUKH

41 3emiu. 3aBUCUMOCTB aTMOC(HEPHOTO 1 https://m.edsoo.ru/DRQ6ZPW1M
JIABJICHUS OT BBICOTHI HAJl yPOBHEM
MOps

42 Bec Bo3nyxa. ATMocdepHOe naBieHne 1 https://m.edsoo.ru/PYRNEDISY

43 Vsmeperie aTMOC(epHOTo AaBICHI. 1 https://m.eds00.ru/2183TIPD4
OnsiT Toppuuennu

44 3aBUCHMOCTE, aTMOCHEPHOTO JaBICHIA 1 https://m.edsoo.ru/YWJIFWMZIJ
OT BBICOTHI HaJ] YPOBHEM MOPS

45 bapomerp-arepon. ATmocheproe 1 https://m.eds00.r/WBNXTP7GR
JIaBJICHHE Ha Pa3NIUYHBIX BHICOTAX

46 Pewenne 3axa< o Teme Atmoceproe 1 https://m.edsoo.ru/YWVWL5TAL
JaBJICHUE
JlelicTBue ®UJIKOCTH U Ta3a HA

47 MIOTPYKEHHOE B HUX TeN0. ApXuMenoBa 1 https://m.edso0.ru/SMG9FR466
cuiia
JlabopaTtopHas pabota «OnpeneneHue

48 BBITAJIKUBAIOUIEH CUIIbI, IEUCTBYIOIIEH 1 https://m.edsoo.ru/7U40IDLK2
Ha TeJI0, MOTPYKEHHOE B KHUIKOCTH)

49 JlabopaTopHast paboTa 1o Teme 1 https://m.edsoo.ru/OUOBGKKSW
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https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
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https://m.edsoo.ru/0UOBGKKSW

«UccrnenoBanne 3aBUCHMOCTH Beca Tella
B BOJIE OT 00bEMA MOTPYKEHHOH B
KUJKOCTb YaCTH TeJIay

50

IlnaBanue Texn

https://m.edsoo.ru/UMAE9Q10Y

51

52

53
54

55

56

JlaGopaTopHas pabota
"KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKHU U
onpeJeraeHue e€ rpy30mno bEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxomnaBanue», «JlaBienue
TBEPAbIX TEJ, KUAKOCTEH U ra30B»

Mexanunyeckas padboTta
MommnocTts. EquHune MoniHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOIl MPU MOaBEME
10 JiecTHHIIE"

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecHE clII Ha pplyare

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLAGOQ

https://m.edsoo.ru/1YIR6J7L5

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS?2

57

KonTponbHas pabota mo teme
«/laBneHue TBEpAbIX TEN, KUIAKOCTEH 1
ra3oB» / Becepoccuiickas npoBepouHas
paborta

https://m.edsoo.ru/DWLOWQXQZ

58

59

60

PesepBHbIit ypok. Pabora ¢ Tekctamu 1o
Teme «/laBneHnue TBEPABIX Te,
XKUAKOCTe! U ra3oBy» / Beepoccuiickas
IpoBepoyHas pabora

Prryaru B TexHuke, OBITY U IPUPOJIE.
Jlaboparopnas pabota «Vccrnenoanue
YCJIOBUM pAaBHOBECHS pPbhlUara

Pemrenue 3agad mo teMe «Y CI0BHUA
PaBHOBECHSI pblUara

36

0.5

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFS8N



https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
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https://m.edsoo.ru/6AXDHFS8N

Koaddunment monesnoro necTpust
Mexanmu3ma. Jlaboparopuas padota
«3mepenue KII/ nakinonHom
IJIOCKOCTH

61

Pemrenune 3agau mo teme "Padora,

62 morHocTh, KITI"

0.5

https://m.edsoo.ru/4AAYEYZDMW

https://m.edsoo.ru/VF5XBQLVS

Mexanundeckas 3Heprusi. Kunetnyeckas
Y OTEHI[MAIbHAS YHEPTUs

63

3aKOH COXpaHEHHUs MEXaHUYECKOM
SHEPIUn

64

https://m.edso0.ru/SHOE7HOYK

https://m.edsoo.ru/46Y22ZPME

YPOK-3KCIIEPUMEHT 110 TEME
"DKcnepuMEeHTaIbHOE OIpeIEeICHHE
W3MEHEHMS KHHETUYECKOU U
IIOTEHIMAJIbHON SHEPTUU IIPU
CKaTBhIBAaHUH TeJIa 110 HAKJIOHHOH
miockocty"

65

KonTponbnas pabota no teme «Pabota

66
Y MOIIIHOCTb. DHEPTHUSD

PesepubIit ypok. Pabora ¢ Tekcramu mo

67 n n
TeMe "MexaHn4ecKkoe JBUKEHUE

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo.ru/MJJIPGGSA3

68 PezepHblil ypok. Pabora ¢ TekcTamu 1o
teMe "Pabota. MomHocts. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

37
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https://m.edso0.ru/XT2SMNZYM



https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
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8 KJIACC

KoaudecTBO 9acoB

Ne ara DJIeKTPOHHbIE OBbIE
Tema ypoka Kontpoasnbie IIpakTuyeckue A P 1 ppOBLI
n/n Bcero H3yYeHust o0pa3oBaTejibHbIE PECYpPChl
padoTsI padoThbI

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

1 KMHETUYECKON TEOPUHU U UX OINBITHBIC 1 https://m.edso0.ru/10BIEJ8GQ
MTOATBEPKICHUS

2 Macca u pazMep aTOMOB U MOJICKYJI 1 https://m.edsoo.ru/OMIN4E3EH

3 Moneu TaEpaoro, PKUAKOTO 1 1 https://m.edsoo.ru/HVW3WMRAS
ra3000pa3HOro COCTOSHUI BellecTBa
OOBsicHEHHE CBOMCTB TBEPIOTO,

4 AKHIIKOTO H ra3000pasHoro COCTOAHIH 1 https://m.eds00.ru/DJYTZQHS83
BEIIECTBA HA OCHOBE MOJIOXKEHUN
MOJICKYJISIPHO-KUHETHYECKON TeOpHH

5 Kpucranmmaeckue u amopdHsbie Tena 1 https://m.eds00.ru/8G73PVM40

6 CMAtNBAHHE H KAMUILLIPHOCTD. 1 https://m.eds00.ru/7XZHOXTSK
[ToBepXHOCTHOE HATSKEHUE

7 TemioBoe paciiupeHue u cxarue 1 https://m.edsoo.ru/I3N30KS8L
Temmepatypa. CBsi3b TEMIIEpPATyphI CO

8 CKOPOCTBIO TETUIOBOTO JIBUKCHHS 1 https://m.edso0.ru/5XSV6F15B
YaCTHII

9 BHyTpeHHSIS SHEpTHSs. 9noco6m 1 https://m.edsoo.ru/BBVCI9MH6G
W3MEHEHHUS BHYTPEHHEH YHeprun

10 Bune! Teronepenaun 1 https://m.edsoo.ru/\WWF4J3070P
Ypok-koHpepenmus "TlpakTruueckoe

11 WCIOJIb30BaHUE TETIOBBIX CBOWCTB 1 1 https://m.eds0o.ru/UUI100EZW
BEIIECTB U MAaTEPHUAJIOB B IEISAX
sHeprocoOepekeHus "

12 KonniecTso Tennoter. ¥ aensHas 1 https://m.eds00.ru/88291DDIZ
TEIJIIOEMKOCTh

13 VpaBHEHHE TEIIOBOTO OaaHca. 1 https://m.eds00.ru/P52QUVQJE

38



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
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Temnoo0OMeH U TEII0BOE PAaBHOBECHUE

14

15

16

JlabGopaTopHas pabora "VccienoBanue
SBJICHHS TETNIOOOMEHA TIPH
CMEIIMBAHUU XOJOJIHOU U ropsiuei
BOJBI"

Pacuer koanu4yecTBa TEIIOTHI,
HEO0OXOMMOTO JIJII HarpeBaHuUs Teja v
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
Jlaboparopnas pabota "Onpenencaue
yZIeJIbHOM TEIJI0EMKOCTH BellecTna'

https://m.edsoo.ru/FR2N6N5GV

https://m.edsoo.ru/JSMRA1LAPW

https://m.edso0.ru/401T1ZJAH

17

18

DHeprust TOIUIMBA. Y IebHAs TEILIOTa
CrOpaHHsI

IInaBnenue u OTBCPACBAHUC
KpUCTANIMYCCKUX TCII. Y aenpHas
TCIJ10TA I1JIaBJICHU A

https://m.edso0.ru/683AIXYWS8

https://m.edsoo.ru/JHES5A1PJF

19

20

JlaboparopHas pabota "OmnpeneneHue
paTop p pen
YACJIBHOU TEIJIOTHI TIJIaBICHUS JIbaa"
[TapooGpa3oBanue U KOHIEHCAIIUS.
Hcnapenue

https://m.edsoo.ru/LCOXVHGHD

https://m.edso0.ru/CQG4DQKML

21

22

23

24

25

Kunenue. Y nenpHas Temnora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHUMOCTh TeMIEepaTyphl KUTIEHUS OT
aTMOC(EepHOTO TaBJICHUS

BrnaxsocTs Bo3ayxa. JlaboparopHas
pabota "OnpeneneHre OTHOCUTEIBHON
BJIQYXXKHOCTH BO31yxa"

Pemienue 3a1a4 Ha onpeseneHue
BJIQKHOCTH BO3TyXa

[TpuHIHITB pabOTHI TETIIOBBIX
neurareneit. [Taposas Typ6uHa.
JIBUraTens BHYTPEHHETO CTOpaHuUs

KII/I TermoBoro npuratens. TemnaoBbie

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J1

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWYG6

https://m.edsoo.ru/UJA3SDRDOH
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JIBUTATENN U 3allUTa OKPYKarommet
cpensl
3aKOH COXpaHEHMS U IIPEBPALLICHUS

26 https://m.edso0.ru/B1KX6RPQ9
SHEPTHH B TETUIOBBIX MPOIEccax
[ToaroroBka K KOHTPOJILHOM paboTe MO

27 teMe "TemioBsle sBaenus. U3menenue https://m.eds00.ru/9AQ53CC7C
arperaTHbIX COCTOSIHUI BelecTna'
KontposbHas paboTa mo teme

28 "TennoBsle sBiIeHUA. M3MeHenue 1 https://m.eds00.ru/0X03133KU
arperatHbIX COCTOSIHUM BemecTna'

29 JuiekTpusauus Teil. J1ga pona https://m.eds00.ru/9E85KDQMD
AIEKTPUUECKUX 3aPST0B
VYpoxk-uccienopanue "DiaeKTpusanus

30 TeJl MHAYKIUEH U IpU https://m.eds00.ru/JALQFK67J
CONPUKOCHOBEHUM"

31 B3anMONCHCTBHE 3APHKCHHBIX TEII. https://m.edso0.ru/L1JCQZZS9
3akon Kymnona
Dnektpuyeckoe mose. HampsxkeHHOCTh

32 aneKkTpuyeckoro nosst. [puHnmn https://m.eds00.ru/N79CZGZ1J
CYTIEPIIO3UIINH JIEKTPUUECKHUX TTOJICH

33 Hocurenn MeIprquCKHX 3apAJI0B. https://m.edsoo.ru/AFOIKADMV
DOnemeHTapHbIi 3apsa. CTpoeHune aToma

34 TIpoBoHuIH M UOIEKTPUKH. 3aK0H https://m.edsoo.ru/U8JR991PB
COXpaHEHUs AJIEKTPUIECKOTO 3apsiaa

35 PemveHHe 3aj/1atl Ha TIPHMCHCHHC https://m.edsoo.ru/SXWWOSWJ5
CBOMCTB AJICKTPUYECKUX 3aPSI0B
DIIEKTPUYECKHM TOK, YCIIOBHS €70

36 cyliecTBoBaHus. McTouHukmu https://m.eds00.ru/ISIMP3J3M
AIEKTPUIECKOTO TOKA

37 JIecTBUSI 2TEKTPUUECKOTO TOKA https://m.eds00.ru/Q8WUTCKVT

38 VYpok-uccnenosanue "JleiictBue https://m.edsoo.ru/ZHMKZM4JU
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39

ANEKTPUYECKOTO OISl HA TPOBOAHUKHU
U AUDJIEKTPUKHU"

DNEeKTPUYECKUM TOK B MeTaJljIax,
KHUJKOCTAX U razax

https://m.edsoo.ru/E4COO0YPF

40

41

42

BHGKTpI/I‘ICCKaﬂ LIEIb U €€ COCTaBHBIC
qacTHu

Cuna toka. JlabopaTopHas padora
"M3MmepeHue u peryanpoBaHUe CUIIbI
ToKa"

DNEKTPUUECKOE HANIPSKEHHE.
BoasT™metp. JITaboparopHas paboTa
"N3mepeHue u peryiupoBaHue
HanpspKeHus"

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNJI

https://m.edso0.ru/X7P0JOFGH

43

ConpoTHuBiIeHHE TPOBOAHMKA.
VY 1enapHOe CONPOTUBIICHHE BEILIECTBA

https://m.edsoo.ru/EBUQ5PC4G

44

45

46

47

JlaboparopHas paboTa "3aBUCUMOCTh
AJIEKTPHUYECKOTO COTTPOTHBIICHUS

IIPOBOJIHUKA OT €r0 JJIUHBI, MJIOIA 1
MONEPEYHOro CeUeHus: U marepuana”

3aBUCUMOCTE CHJIBI TOKA OT
HanpsbkeHus. 3akoH OMa 11 yyacTka
enu

JlabopaTtopHas pabota "HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA, HTYIIETO
gepe3 pe3nucTop, OT COMPOTUBICHUS
pe3ucTopa M HaMpsHKEHUs Ha
pesucrope”

HOCJ’IG}IOB&TGJ’IBHOG " mapaJiyiCJIIbHOC
COCAUHCHUS ITPOBOAHUKOB

https://m.edso0.ru/4JDA8GZNX

https://m.edsoo.ru/VEZPE7Q8Q

https://m.edsoo.ru/X5THIN3RM

https://m.edso0.ru/HJ990Q3493

48

JlabopaTtopHas padota "IIpoBepka
MIpaBHUJIA CIIOKESHHSI HAMIPSHKCHUN TIPH
MOCJICI0BATEIHbHOM COCTMHEHUH JIBYX

https://m.edso0.ru/VQ3VYPOTS8
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pe3ucTtopon”

49

50

51

JlabopaTtopHas padora "IIpoBepka
MIpaBWJIA JJIsI CHITBI TOKA MIPU
napauie;IbHOM COCTMHCHUN
pe3uctopos"

Pemenue 3a1a4 Ha npMEHEHHUE 3aKOHA
Oma 1711 pa3IM4HoOro COeAMHEHUS
IMPOBOJHUKOB

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenna

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZZ4

https://m.edsoo.ru/40A1XYN3H

52

JlaboparopHas padota "Onpenenenue
pabOThI ¥ MOIITHOCTH AJIEKTPUICCKOTO
TOKa"

https://m.edsoo.ru/VR92V8JHA

53

54

DJeKTpUYeCcKre ey 1 MOTPeOnuTen
ANIEKTPUYECKON SHEPTHU B OBITY.
Kopotkoe 3ambikanune

IlocTostHHBIC MarduTthbl, UX
B33.HMO,Z[GI>'ICTBI/IC

https://m.edsoo.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

56

57

58

VYpok-uccnenosanue "M3ydenne nonei
MTOCTOSTHHBIX MarHuTORB"

MaruuTtHoe nojie. MarauTHoOe moJie
3eMiId U €0 3HaUYE€HHE JUIA KU3HU Ha
3emite

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIJIEKTPUYECKHE 3apsIbl.
3apspKeHHBIC TeJla U UX
B3aumoencTBus. [locTostHHBIN
AIEKTPUIECKNNA TOK"

KonrtponsHas pabora no Teme
"DnexTpruueckue 3apsaabl. 3apsKeHHbIE
TeJa U UX B3aUMOJICHCTBUS.
[TocTosiHHBIM 31eKTpUyecKuii Tok" /

https://m.edso0.ru/1GL7RJQOR

https://m.edso0.ru/R3IXXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7W
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Bcepoccutiickas npoBepouHas pabota

59

60

61

PesepBHbIil ypok. Pabora ¢ TekcTamu
110 TeMe "[1oCTOSHHBIN 37eKTpUUECKUit
Tok" / Beepoccuiickasi mpoBepouHas
pabota

OmneIT Opcrena. MarHuTHoe nojie
JIEKTPUUECKOro Toka MarHuTHoe nose
KATYIIKH C TOKOM

[IpuMeHeHue >eKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3yuenue nericTBUSI MATHUTHOTO OIS
Ha MPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

62

63

DNeKTPOABUTATEN IIOCTOSTHHOTO TOKA.
Hcronp30BaHue dIEKTPOIBUTATENEH B
TEXHUYECKHUX YCTPOICTBaX U Ha
tpancnopre. JlaboparopHas pabora
"KoHcTpynpoBaHue U u3yyeHue
paboThI aeKTpoaBUTaTes'”

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

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

https://m.edsoo.ru/YSDW34FV0

64

65

66

67

Onexrporeneparop. CriocoOsl
TIOJTYYeHHs HIEKTPUIECKOH YHEPIUH.
DNEeKTPOCTaHIIMK Ha BO30OOHOBIIIEMBIX
MCTOYHUKAX SHEPTruu

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DJIEKTPUUYECKHE U MAarHUTHBIE
SIBJICHUS "

KonTponbhas pabota no teme
"DneKTpUUECcKHe U MarHUTHBIE
SIBJICHUS "

PesepBHblIitl ypok. Pabota ¢ Tekctamu

https://m.edsoo.ru/LM1C70D7A

https://m.edso0.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS

https://m.edso0.ru/4B8GKYQ1X

43



https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

o teme "TemnoBele sBieHus"

68

PesepBHbIit ypok. Pabora ¢ Tekctamu
1o Teme "MarHuTHbIe sIBJICHHS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

44
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https://m.edsoo.ru/ISHXLLTXX



https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KoaudecTBO 9acoB

Ne T Hara JIeKTPOHHBbIE HU(POBHIE
n/n eMa ypoxa Bcero Kontpoabnbie  TlpakTuieckue U3y4yeHust o0pa3oBaTe/bHbIe pecypchl
padoThbI padoThbI
JluxBupanus npodenos BIIP o teme:
«Pacnio3HaBath TEMIOBbIE SABJICHUS U
1  oObscHATH Ha 6a3e UMEIOMIMUXCS 3HAHUHT 1
OCHOBHBIE CBOICTBA WJIN YCJIOBUS IPOTEKAHUS
ATHX SIBIICHUH, pelIaTh 3aaum
JInkBunanus npodenos BIIP no teme:
«AHaNIN3UPOBAThH OTAEIbHBIE STAIbI
2 | TpOBeIEHUS MCCIECOBAHUHN H 1
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOIEHU
U OITBITOBY
3 Mexanuyeckoe nBuxeHrne. MarepuaiibHas 1 hitps://m.eds00.ru/UP3188VCD
TOYKa
4 Cucrema orcuyera. OTHOCUTENIBHOCTh 1 https://m.eds00.ru/UWFLOQ33T
MEXaHUYECKOTO JIBM)KEHUS
5 PaBHOMEpHOE MPSIMONMHEHHOE ABUKECHHE 1 https://m.eds00.ru/E65RWOZKO
5 HepaBHoMepHOE NPsMOIMHENHOE ABUKEHHE. 1 https://m.edso0.ru/L043PYTGB
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
7 TIpAMOIMHCHHOE PABHOYCKOPEHHOS 1 https://m.edsoo.ru/8KUYWCHBO0
JBUOKEHUE. Y CKOpEHHUE
CKOpOCTh MPSIMOJIMHEHHOTO
8 PaBHOYCKOPEHHOTO JABWKEHUs. [ paduk 1 https://m.edsoo.ru/HXCDF3ZC8
CKOpPOCTH
JlaGopatopHas pabota "OnpezneneHue
9 YCKOPEHUsI TeJIa TIPH PaBHOYCKOPEHHOM 1 1 https://m.edso0.ru/IKKINJFO8
JIBMDKEHUH 110 HAKJIOHHOU TIOCKOCTH"
10 CBoboHoe najgenue Tea. OnbiTel [anues https://m.eds00.ru/NMQA4GGEQ
11 PaBHOMEpPHOE NBUXKEHUE IO OKPYKHOCTH. https://m.edsoo.ru/PVRBIDTTH
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[Tepuon u yactora obpamenus. Jlnnelinas u
yTJI0Basi CKOPOCTH

12 LleHTpOCTpEMUTENBHOE YCKOPEHHE 1 https://m.edsoo.ru/O5LFGWFZY

13 [Tepssiit 3akoH HetoToHa. BekTop cuibl 1 https://m.edsoo.ru/TADTURL3K

14 ~ Bropoii sakoi Heiotoma, 1 https://m.eds00.ru/5A28NGVEV
PaBHoeicTByOIIAs cuila

15 Tperwuii 3axoH Hetorona. Cynepro3umust Crii 1 https://m.edsoo.ru/XPFYG64RM

16 Peuienie 32124 Ha NPHMCHCHHC 3aKOHOB 1 https://m.edsoo.ru/GEM2S4HK9
Herorona

17 Cuna ynpyroctu. 3akoH ['yka 1 https://m.edsoo.ru/BHBXXRIJQ

18 Pemenue 3ana4 no reme «Cuna ynpyroctu» 1 https://m.edsoo.ru/HML1AMN12

19 ~ Jlaboparopuas pabora «Onpeaenenne 1 https://m.eds00.ru/TAPAJAFV1
KECTKOCTH IIPY>KUHBD»

20 Cuna TpeHus 1 https://m.edsoo.ru/B4AWPRA8I7

21 Pemenue 3ana4 no reme «Cuna TpeHus» 1 https://m.edsoo.ru/PJDH2DCIT

22 Jlabopatopnas padora OnpeneneHn"e 1 https://m.edsoo.ru/C56RD8K X8
Kod(puImeHTa TpeHHS CKOJIbXKECHHS

23 Pemenue 3agad mo reme 3a1<01?'1)1 Hrrotona. 1 https://m.eds0o.ru/\VT3T38KBU
Cuna ynpyroctu. Cuna TpeHust

24 CH1a TAKECTH H 3KOH BCEMHPHOTO 1 https://m.edsoo.ru/MEETXGF6Q
TATOTEHHS. Y CKOPEHHE CBOOOIHOTO ITaICHHS
Ypok-koHpepenus "JIBuxkeHne Tex BOKPYT

25 rpaBUTaMOHHOTO 1eHTpa (ConHevHas 1 https://m.edso0.ru/BLGGQ9259
cuctema). ['amaktuku"

26 Pemenne saza o Teme CHH,E} prRecTH I 1 https://m.edsoo.ru/V02GV8YAT
3aKOH BCEMHUPHOTO TATOTCHHS

g7 | 1leppai KOCMIECKA CKOPOCTE. 1 https://m.eds00.ru/563XRGEED
HesecoMocTs 1 neperpy3ku

28 PapHopecHe MaTepHanbHoM TOUKH. 1 https://m.edsoo.ru/AONEMB459

AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe
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29

TBEPAOTO TeJa C 3aKPEIIEHHON OChIO
BpauieHusi. MomeHt cuiibl. LleHTp TskecTu

PaBHOBecHe MaTepHaIbHOH TOUKH.
AoOconroTHO TBEpIOE Tesno. PaBHOBecHe
TBEPIOTO TeNa C 3aKPEMIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTn

https://m.edsoo.ru/GAMQWA4SLS

30

31

32

33

Pentenue 3amaud mo teMe "MOMEHT CHIIEL.
Lentp Tsixectn"

[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME
"MexaHn4YeCcKoe IBUKECHUE.
Bsaumoneiictsue Ten"

KonTtponsnast pabora o Teme
"MexaHn4YeCcKoe ABUKECHUE.
Bsaumoneiictsue Ten"

HNmnynsc Tena. Ummynse cuiiel. 3aKoH
COXPaHEHHUs UMITYJIbCa. YIIPYroe U
HEYIPYroe B3auMOJEHCTBUE

https://m.edso00.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVX5J

https://m.edso00.ru/J1BOUJ2Y G

https://m.edsoo.ru/7PI5SBWQD2

34

35

Pemenue 3anau no Teme "3aKOH COXpaHEHHUS
uMmnyinca'

VYpok-koH(pepennus "PeakTuBHOE TBUKEHUE
B IIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

36

Mexanunueckasi paboTa U MOITHOCTh

https://m.edsoo.ru/FCOHVOY XP

37

38

Pabota cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CUJIBI TPEHUS

JlaGopaTtopHast pabota «OrnpeneneHue
paboThI CHITBI TPEHUS IPU PABHOMEPHOM
JABHUXCHHUU TEJIa 110 FOpI/I3OHTaJ'IBHOI\/’I
MTOBEPXHOCTH»

https://m.edsoo.ru/Y4H20MDHlI

https://m.edsoo.ru/609HFE1P8

39

CBs13b 2HEepruu U padoThl. [loTeHManpHAS
SHEPrus

https://m.edsoo.ru/ZIFB7L5EF

40

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPrUu

https://m.edsoo.ru/WKXL7NXVR
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41 3aKOH COXpPAHEHMsSI SHEPTUU B MEXAHUKE https://m.edsoo.ru/FMM2S69EB

42 Jlabopatopuas pabora «M3yucnne sarona https://m.eds00.ru/0TVK8KJIXB
COXPaHEHHSI SHEPT UM

43 ~ Koncbarembroe nemkenne u ero https://m.eds00.ru/3EQ3BHBZ3
XapaKTePUCTHKH

44 3aryxaromye KojaeoaHus. BeiHyK1eHHbIE hitps://m.edso0.ru/I3ZKD2M12
koneOanus. Pesonanc

45 Matematuyeckuil ¥ NPy>KUHHBIM MasTHUKH https://m.edsoo.ru/O71PZDM11
Ypoxk-uccnenoBanue «3aBUCUMOCTb IEpHOJIa

46 KOJIEOaHUH OT JKECTKOCTH MPYXHUHBI U MacChl https://m.edsoo.ru/BACA6R4KS
rpysa»

47 TpeBpaineHue SHEpriH NpH MEXaHHUECKHX https://m.edsoo.ru/RPN7BU655
KOJICOAHUSX
JlaboparopHnas pabora «OnpenenecHue

48 4acTOThI ¥ IEpUOJia KOJIeOaHUM IPYKUHHOTO https://m.edsoo.ru/FV1Y2NUGC
MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka

49 HE3aBUCUMOCTU MepHoia KonebaHuil rpysa, https://m.edso0.ru/6YGEHWS8DT
MIOJIBEIIEHHOTO K HUTH, OT MacChl TPy3a»
Mexanunueckue BosiHbI. CBolicTBa

50 MeXaHU4eCcKuX BOJH. IIpononbHbie U https://m.eds00.ru/QHBQ3U5XV
TIOTIEPEYHBIE BOJIHEBI

51 YPoxKonpepenm "Mexanuueckue BOJIHBI https://m.eds00.ru/6PNOHXSJA
B TBEpAOM Tene. CellcMUUecKue BOIHbI

52 3Byk. PacnpocTpanenue u oTpaxkeHue 3ByKa https://m.edsoo0.ru/NTZLRXDB5

53 Ypox-nccneniopanue "Habmonenne " https://m.edsoo.ru/SRPRGGZV8
3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

54 L POMKOCTE 3BYKa it BLICOTA TOHA. https://m.eds00.r/AQY3HSN3G
AKYCTUYECKHH pe30HaHC

55 YPpoK-KoH(epeHIns "V AbTPA3BYK https://m.edsoo.ru/AU3Z0S07U

UH(Pa3BYK B IPUPOJIE U TEXHHUKe"
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56

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"3akoHbI coxpaHeHus. MexaHnueckue
KoJieOaHus U BOIHBI"

https://m.edsoo.ru/7YAJAV57M

57

KoHnTtposbHas pabota 1o teme "3akoHbI
coxpaHeHHs. MexaHn4eckue KoieOaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44\VVH

58
59

:‘)J'ICKTpOMaFHI/ITHOC IIOJIC.
QHGKTpOMaI‘HI/ITHbIe BOJIHBI

CBolicTBa OJICKTPOMAardiuTHBIX BOJIH

https://m.edso0.ru/KAKC7HSCG

60

61

62

Ypok-kondepenus "Llkana
AJIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue
3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM
cBs3u"

VYpok-uccnenoBanue "M3yueHue cBOiCTB
9JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MoOuIBHOTO TenedoHa"

Pemenue 3a1a4 Ha onpeaeieHNe YacTOThl U
JUTUHBI 2JIEKTPOMArHUTHOM BOJTHBI

https://m.edsoo.ru/7E1J2VY03

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

63

64

DJNIeKTpOMarHuTHasi Ipupoja CBeTa.
Cxopoctb cBeTa. BoHOBBIE CBOWICTBA CBETA

Hcrounuku ceera. [Ipsmonunennoe

pacnpocTpaHeHue csera. 3artMeHus: ConHna
u JlyHsl

https://m.edsoo.ru/ZFGOBMGFEX

https://m.edsoo.ru/NLIADWAXN

65

3aKoH OTpaXkeHMs cBeTa. 3epkaia. Pemenue
3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAKEHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

66

67

[Mpenomnenue cBeta. 3aKOH NPEIOMIICHUS
cBera
[TostHOE BHYTpEHHEE OTPaKCHUE CBETA.

Hcnons3oBaHue MOJIHOTO BHYTPCHHCTO
OTPAXCHUSA B OIITUYCCKUX CBETOBOJAAX

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7THV6E2W
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JlaGopaTtopHast pabdota "HcciaenoBanue
3aBHCUMOCTH YTJIa MPEIOMIICHHUS CBETOBOTO

68 " https://m.eds00.ru/R800IT10S
Jy4a OT yIJla NaJieHus Ha TpaHule "BO3ayX-
cTekio""
Ypok-koHpepennus "Vcnons3oBanue

69 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS: https://m.edsoo.ru/0L9F63ZRU
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"

70 JIun3el. OnTudeckas cuiia JIMH3bI https://m.edso0.ru/ZV702L97F

71 [TocTpoeHue n300paxeHuii B TMH3aX https://m.edsoo.ru/MWU2YHLIN
JlabopaTtopHast pabora "Onpeznenenue

72 (OKYCHOTO pacCTOSIHUS U ONTHYECKOM CHUITBI https://m.eds00.ru/3XTVNZNJJ
coOuparore JT1MH3b1"

73 ypOK_KOIf,q)epeHHm OnTHYECKHE TMH30BbIC https://m.eds00.ru/KKVRKOP3D
IPUOOPHI

74 ['na3 kak onrtuyeckas cucreMa. 3peHue https://m.edsoo.ru/KP1ACI9PW

75 Ypox-Kondepenusi “JleerTni spenmi. Kax https://m.eds00.ru/ZKWLQ3CHI
COXpPaHUTh 3pEHHE
Paznoxenue 6enoro ceera B criekTp. ONbITHI

76 Hobtotona. CiioskeHHE CIIEKTPAIbHBIX I[BETOB. https://m.edsoo.ru/ZPRFN4D5V
Hucnepcus ceera
JlaGopatopHas pabota "OnbITh IO

77 Pa3JI0EHHIO OE/I0TO CBETA B CIIEKTP H https://m.edsoo.ru/E5ISL6TCH
BOCTIPUATHIO [IBETA IPEIMETOB MPHU UX
HaOJII0JIEHUU Yepe3 1IBETOBbIE GUILTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOWCTBA

78 CBeTa: JAHcIepcus, HHTeppepeHns U https://m.edsoo.ru/A1F3HB8Y9
nudpakmus”

79 OmneiTer Pesepdopa v mraneTapHasi MOJIETb https://m.eds00.ru/PI220VEIV
aToma

80 [Toctynarer bopa. Mogens atoma bopa https://m.edso0.ru/OBJPHE0G?2

81 Hcnyckanue U MOrJIoNieHUue CBETa aTOMOM. https://m.edsoo0.ru/MOLRTHPCO
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KBantbl. JInHeiyaTbie CIEKTPhI

Ypok-nipaktukym "HabnroneHue ciekTpoB

82 " https://m.edsoo.ru/7NCLNW296
UCITyCKAHHUS

83 PamnoakTuBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWLM

84 Crpoerue atomHoro sapa. Hykionsas https://m.edsoo.ru/IRVEFSKOFK
MOJIeJh

85 PannoaktuBHble npeBpamenus. M3oromnsl https://m.edsoo.ru/RA796TPSP

86 Pemenue 3az[a't'1 o TeMe: "PanroakTuBHBIE https://m.edso0.ruMX2HOP2S6
MIPEBPAIICHHUS

87 [lepuox momypacnana https://m.edsoo.ru/WZDJCOES87

gg Y POK-KOH(CPCHIN "PajMOAKTHBHbIC | https://m.eds00.ru/X1J4002C4
U3ITy4eHUs B IPUPOJIE, METUIIUHE, TEXHUKE

89 SnepHbie peakiuu. 3aKOHbI COXPAHEHUS hitps://m.eds00.ru/Y O02XMKO0
3apsiIOBOTO U MacCOBOTO YHCEI

90 DHeprus CBA3U aTOMHBIX siiep. CBsA3b MacChI https://m.eds00.ru/NSTEUFIO3
Y DHEPTHH

91 Pemenue 3ana4 o reme "SnepHsie peakuun" https://m.edso0.ru/0D4KHL QAT

gp | PeAKLAM CHHTE3a H JCJCHHA A/CP. https://m.edso0.r/RMBFQBND7
Hctounuku sHeprun ComHIa 1 3BE3]
Ypok-koHpepenus " nepHast sHepreTuKa.

93 JleiicTBUS pagliOaKTUBHBIX U3JIyY€HUN Ha https://m.edso0.ru/QTNWFW90Q
JKUBBIE OPraHU3MbI"
[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe

94 JICKTPOMATHHTHOE HOJIE, https://m.eds00.ru/TBOXBI9TUO
DneKTpOMarHUTHBIE BOJTHBL. KBaHTOBBIE
SIBIICHUS"
KonTtponbhas paborta mo teme

95 DJICKTPOMATHHUTHOE HOJIE, 1 https://m.edsoo.ru/SUTJAFD6U
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
ABJICHUS"

96 [ToBTOpenue, o6o6menne. JlabopaTopHsle https://m.edso0.ru/2GFCLJOJJ
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paboThl o Kypcy "B3aumoneticteue ten"

97

IToBTOpenue, o6o0IeHNE. Permenue
pacYeTHBIX U Ka4ECTBEHHBIX 33/1a4 110 TEME
"TerioBble npouecch”

https://m.edsoo.ru/MMJINLZOSQ

98

[ToBTOpenue, 0600eHNE. Permenue
pacYeTHBIX U Ka4eCTBEHHBIX 33/1a4 110 TEME
"KIIJI TermoBbIX aBurarencii'”

https://m.edsoo.ru/H7HKU30G3

99

IToBTOpenue, 0600eHNE. Permenue
pacUeTHBIX U KQUECTBEHHBIX 33/1a4 110 TeMe
"KII/I anexTpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

100

101

[ToBTOpenue, 0600meHNE. JlTabopaTopHbIe
pabotsl o Kypey "CBeToBbie siBIeHUS"

[ToBTOpenue, 0600meHue. Pabora ¢
TEKCTaMU 110 TeMe "3aKOHbI COXPAHEHHUS B
MexaHuke"

https://m.edsoo.ru/FK30FNRHX

https://m.eds00.ru/91XS3CXDT

102

[ToBTOpenue, 0600meHne. Pabora ¢
texcramu 1o teMe "Kosebanusa u BoHb!"

OBLIEE KOJIMYECTBO YACOB ITPOI'PAMMBI

102

27

https://m.edsoo.ru/L3YKVIINT
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MMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHBI OCBOEHUA OCHOBHOM OBPA30OBATEJIBHOM ITPOTPAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KUIIACC
Kon N .
HpoBepsieMOro IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 00111ero
o0pa3zoBaHus
pe3yJbTara
1.1 MCIOJIb30BaTh U3YUYEHHBIE MOHATHS
12 pa3ianyaTh SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (prU3HuecKoe

SIBJICHUC

pacrno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3MUYSCKUX SBIICHUH B OKPYXKAIOMIEM MHPE, B TOM 4YuCie (PU3UYECKUC SBICHUS B
1.3 IpUpoJie, IPU STOM IEPEBOJIUTH MPAKTHYECKYIO0 3a/ayy B Y4eOHYIO, BBIICISTH CYIIECTBEHHBIC CBOWCTBA (IPU3HAKK)
(bu3HYeCcKuX SIBICHUIN

ONMCHIBATh H3YYEHHBIE CBOMICTBa Tel U (PU3NYECKHE SBICHUS, HCHONb3Ys (U3NYECKHE BEJIUYMHBI, NPU ONUCAHUH

14 NPaBUIbHO TPAKTOBATh (PU3MUYECKHI CMBICI UCIIOJIB3YEMBIX BEIMUYUH, UX 0003HAUEHHS U €IUHHIbI (PU3MYECKUX BEJUYMH,
HaXOJUTh (OPMYJbI, CBS3BIBAIOLIME JIAHHYIO (U3NYECKYIO BEJIWYMHY C JPYTMMHU BEJIMYUMHAMHU, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (prU3MUeCKUX BEINYMH

15 XapaKTECPU30BaATh CBOMCTBA TECII, (1)I/I3I/I‘-ICCKI/I€ SABJICHUSA W IIPOLUECCHI, HWCIOJb3YysSd HM3YUCHHBIC 3aKOHBLI, IIPU 3TOM JdaBaTb
' CJIOBCCHYIO (I)OpMy.]'II/IpOBKy 3dKOHaA U 3aIlUCbIBATh €0 MATEMATHYCCKOC BBIPAKCHHUC

OOBSCHATh (DU3MYECKHE SBIICHHUS, MPOLECChl U CBOWCTBA TElI, B TOM YHCIE M B KOHTEKCTE CHUTYyaludl MPaKTHKO-
1.6 OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHO-CIEIACTBEHHBIE CBA3U, CTPOUTH OOBSCHEHHE M3 1 — 2 JOTMYECKHX
1aroB ¢ OMopoii Ha | — 2 U3y4eHHBIX CBOMCTBa (PU3NUYECKUX SBIECHUH, (PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

pemats pacy€THbIe 3a7aun B | — 2 IeHCTBUS, UCIIONB3Yys 3aKOHBI B (POPMYIIBI, CBSI3BIBAIONINE (DU3MUECKUE BEIMUMHBI: Ha

17 OCHOBE aHaJM3a YCIOBUS 3aJa4d 3allMCHIBATh KPAaTKOE YCJIOBHE, IMOJCTABIATh (PU3NUYECKHE BEIMYUHBI B (POPMYIBI U

' MPOBOANTH PAacYEThl, HAXOJUTHh CIPABOYHBIC JaHHBIC, HEOOXOMUMBIEC JIsi PEIICHUs 3a7ad, OICHHBATh PEATUCTHUYHOCTD
MOJTYYCHHOU (PU3UUECKON BETUINHBI

18 paciio3HaBaTb np06neM51, KOTOPBIE MOXHO PpPCHIMNTH IPHU IMOMOIIU (bHSHLIeCKI/IX METOJ0B, B OIIMCaHHMMU HCCJIICAOBAHHUA
' BBIACIIAITE TPOBCPACMOC MMPCAITIOJIOKCHUC (FI/IHOTCSy), Pa3iniaTh U UHTCPHIPECTUPOBATH HOHy‘-ICHHBIfI pe3yiibTaT, HAXOAUTH

53




OIINOKH B XOJ¢€ OIIbITa, A€JaTh BBIBOJAbLI I10 €I'0 pE3YyJIbTaTaM

1.9

MPOBOAMTD OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBICHUIN WK (GU3NYECKUX CBOMCTB Tel: (OPMYyIHUPOBATh MPOBEPSEMbIC
IPENOI0KEHUs, COOMPATh YCTAaHOBKY M3 MPEIIOKEHHOTO O00O0pYAOBaHMs, 3alHMCHIBATh XOJ OIbITa U (POPMYIHPOBATH
BBIBO/IBI

1.10

1.11

BBINOJIHATH MPSAMbIE U3MEPEHUSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, 3aIUCHIBATh TOKa3aHHs IPHOOPOB
C y4€TOM 3aJJaHHOH a0COIIOTHOM MOTPEUTHOCTH U3MEPEHU I

IIPOBOJUTH MCCIIEJOBAHNE 3aBUCMOCTH OJHOM (PM3MUECKOM BETMYMHBI OT IPYTOi ¢ UCMOIB30BaHUEM IPSIMBIX U3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4E€OHOIO HCCIEI0BaHMs, COOMpPATh YCTAHOBKY M BBIINOJHATH H3MEPEHUs, CIerys
NpeUVIOKEHHOMY  TUIaHY, (UKCHpOBaTh pPE3yJbTaThl TOJIYYEHHOW 3aBUCHMOCTH (U3UYECKUX BEIWYMH B BHUJC
IPEUIOKEHHBIX TAaOJIHI U Tpa(UKOB, AeaTh BIBOBI 110 pe3yJbTaTaM HCCIeI10BaHUs

1.12
1.13

IMPpOBOANTL KOCBCHHBIC H3MCPCHHA (bHSI/I‘IGCKI/IX BCJIIMYHH, CJICOYA HpeﬂHO)KCHHOﬁ HUHCTPYKIMU: TIPpHU BBIIIOJIHCHUN
H3M€peHHﬁ CO6I/IpaTI> SKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIYHUCJIATH 3HAYCHUC HCKOMOM BEITUUNHEI

coOroaaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IpU paboTe ¢ 1ad0paTOpHBIM 000PYI0BaHHEM

1.14

yKa3bIBaTh MPUHLIMIIBI IeHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOICTB, XapaKTepHU30BaTh MPUHIMIIbLI AEHCTBUS U3yUEHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOMCTB C MOMOILBIO UX ONUCAHUS, UCIONb3Yys 3HAHUS O CBOMCTBAX (PM3NYECKUX SBJICHUH U
Heo0Xo/1uMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

IOPUBOAUTE HpPUMEPHl (HAXOOUTh HMH(OpMAIUI0 O HpUMepax) MPaKTHYECKOI'O MCIOJb30BaHMUA (PU3MUECKUX 3HAHUH B
MOBCEIHEBHOM JKM3HU JJIs obecrieueHusi 0e30MacHOCTU MpU OOpallleHuH ¢ NpudopaMu U TEXHUYECKUMH YCTpOICTBamH,
COXPaHEHHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee

1.16

OCYHICCTBJIATDH OT60p HCTOYHUKOB HH(bOpMaI_[I/II/I B CCTHU I/IHTCpHCT B COOTBCTCTBUU C 3a/IaHHBIM ITOUCKOBLIM 3aIIPpOCOM, Ha
OCHOBC HMCHOIIUXCS 3HAHWUN U HyTeM CpaBHCHHUA PA3JIMYHBIX MCTOYHUKOB BBLIACIIATH I/IH(l)OpMaHI/IIO, KOTOpasa SABJISCTCA
HpOTHBOpG‘IHBOﬁ WU MOXET OBITh HeﬂOCTOBepHOﬁ

1.17

UCIOJIb30BaTh TPU BBHINOJHEHWU YYEOHBIX 3aJaHUM HayYHONOIMYJSPHYIO JIUTEpaTypy (QHU3NYECKOTO COAEpIKaHus,
CIpaBOYHBIE MaTepHalibl, pecypchl ceTd WHTepHeT, BiajeTb NpuéMaMy KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3zoBaHUs
UH(pOpPMaIIMU U3 OAHOI 3HAKOBOM CUCTEMBI B JIPYTYIO

1.18

co3laBaTb COOCTBEHHbIE KpaTKHE NHCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2 — 3 MCTOYHHMKOB HH(pOpMaluu
(¢u3uUecKoro cojepkaHus, B TOM YUCIIE MyOJMYHO JeiaTh KpaTKUE COOOILIEHHs O pe3yibTaTaX MPOEKTOB MM y4eOHBIX
UCCJIEIOBAaHUM, MPU 3TOM TI'PaMOTHO HCIOJIb30BAaTh W3YYEHHBIM MOHATHHWHBIN amnmapaT Kypca (HU3UKH, CONPOBOXKIATH
BBICTYIUIEHHE ITPE3EHTalEN

1.19

IpU BbIIIOJIHCHUN y‘-Ie6HLIX IMPOCKTOB U PICCHC,[[OBaHI/II‘;I pacnupeacisiTb 00513aHHOCTH B rpymnmne B COOTBETCTBUH C
IIOCTAaBJICHHBIMU 3aJadyaMi, CJICAUTH 3a BBIIIOJHCHUCM IIJIaHA HeﬁCTBHﬁ, aJICKBATHO OIICHUBATh COOCTBEHHBIH BKJIaa B
ACATCIIBHOCTD I'PYIIIILI, BEICTPAUBATHE KOMMYHUKATUBHOC B3ElPIMOI[CI>iCTBH€, YUYUTBIBAd MHCHUC OKPYIKAKOIIUX
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8 KJIACC

l'lpOB:;(:IHeMOFO IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOT0 00111er0
pesyaBTaTA o0pa3oBaHus
1.1 UCIOJIb30BATh MOHSTHS
12 pa3nuyaTh SIBICHUS 110 OMUCAHUIO WX XapaKTePHBIX CBOMCTB U Ha OCHOBE OIBITOB, JICMOHCTPUPYIOIIUX JaHHOE (DU3HUEcKoe
SIBIICHUE
pacrno3HaBaTh IMPOSBICHHE M3YUYEHHBIX (PU3MUECKHUX SBICHUI B OKPYXKAIOUIEM MHUpE, B TOM 4uclie (pU3NYecKHe SBICHUS B
1.3 MPHUPOJIC, MPU ITOM MEPEBOIUTH IMPAKTUYCCKYIO 3a/ady B Y4eOHYIO, BBUICISATH CYIIECTBEHHBIC CBOMCTBAa (TIPHU3HAKH)
(bu3nYecKuX SIBICHUN
OTKCHIBATh U3YUEHHBIE CBOMCTBA TEN U (PU3UUECKUE SIBICHUS, UCTIONB3YS (DU3HUECKHUE BETUUYHUHBI, IPU ONMMCAHUU MTPABUIBHO
14 TPaKTOBaTh (PM3MUECKUN CMBICT HCIOJIB3YEMbIX BEIUYHMH, OOO3HAUCHHUS W CIUHUIBI (U3MYECKUX BEIUYMH, HAXOIUTh
(dbopMyIbl, CBA3BIBAIOIINE AAHHYIO (U3MYECKYI0 BEIWYMHY C JOPYTMMH BEITUYMHAMHU, CTPOUTH TpadUKU H3y4EHHBIX
3aBUCHMOCTEH (PU3NICCKIX BEITUINH
15 XapaKTepU30BaTh CBOWCTBA Tell, (PM3MUYECKUE SIBJICHHUS WM IPOIECCHI, MUCIOIB3Ys M3YYCHHBIC 3aKOHBI, MPU ITOM JaBaTh
CIIOBECHYIO ()OPMYITUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE
OOBSCHATH (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEJN, B TOM YHCIE M B KOHTEKCTE CHUTYyallUld MPaKTUKO-OPHEHTHPOBAHHOTO
1.6 XapakTepa: BBIBIIATH MPUYUHHO-CIICJICTBCHHBIC CBS3H, CTPOUTH OOBsICHEHHE U3 1 — 2 TOTHYECKUX IIIaroB ¢ MOMOoIIpo 1 — 2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH
pemaTth pacu€THbIC 3a7auu B 2 — 3 NEHCTBHS, UCIOJIB3Ys 3aKOHBI M (DOPMYJIbI, CBSA3BIBAIOIINE (DU3NUECKUE BEIMYMHBI: HA
17 OCHOBE aHaliM3a YCJOBMS 3aJayM 3allMChIBaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTATOK JIaHHBIX ISl PELICHUS 3a/Jauu,
BBIOMPATh 3aKOHBI U (HOPMYJIIBI, HEOOXOIUMBIE I €€ pEelIeHus, TPOBOIUTh PACUYEThl U CPAaBHUBATH MOJYYCHHOE 3HAUYCHUE
(bu3nYecKoil BENMWYNHBI C U3BECTHBIMU JAHHBIMU
pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO pEIIUTh NpU TOMOIIHU (UIUYECKUX METOJIOB, HCIIONb3Yys OIHCaHUE
1.8 WCCTIEIOBAHMS, BBIICTSATh MPOBEPSIEMOE TPEIONIOKEHNE, OIICHUBATh MPABUILHOCTH MOPSIKA MPOBEACHUS HCCIIECIOBaHMUS,
JIeNaTh BBIBOJIbI
MIPOBOJMTH OMBITHI 10 HAOMIOACHUIO (DU3UUYECKUX SBICHUN WM (GU3NUYECKUX CBOMCTB Tell: (OPMYITUPOBATH MPOBEPSIEMBIE
1.9 MIPEATIONOKEHHS, COOMPAaTh YCTAaHOBKY M3 TPEIJIOKEHHOTO0 000pYIOBaHUS, OMUCHIBATH XOJ ONbITa U (OPMYIUPOBATH
BBIBOJIBI
1.10 BBITIONHSATH MPSMbIE U3MEPEHUs C MCIOIb30BAHIUEM aHATIOTOBBIX MPUOOPOB U JATYMKOB (HU3UUYECKUX BEITUUYHH, CPABHUBATH
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pe3yNbTaThl U3MEPEHUH ¢ yUETOM 3a/1aHHOI a0COIIOTHOM MOTPEIIHOCTH

1.11

IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PM3NYECKOI BEIMUYUHBI OT JPYroi C UCHOIb30BAHUEM IPSIMBIX U3MEPEHUI:
TUTAHUPOBATh UCCIIEI0OBaHUEe, COOMPATh YCTAHOBKY M BBINIOJIHATH U3MEPEHUs, CIEAys MPeI0KEHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl OJYYECHHOH 3aBUCUMOCTH B BHJI€ TaOJIUIL M rpauKOB, 1eJ1aTh BHIBOJIBI 110 pe3yJIbTaTaM MCCIIEI0BAHUS

1.12
1.13
1.14

IIPOBOANUTE KOCBCHHBLIC HW3MCECPCHHA (1)I/I3I/I‘leCKI/IX BCJIIMYHMH: IIJIaHUPOBATh HU3MCPCHUS, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO
YCTAHOBKY, CIICAYA HpeﬂHO)KeHHOﬁ HWHCTPYKIUH, U BEIYUCIIATh 3HAUCHUC BCJIMYHNHBI

co0JIr0IaTh MpaBuiIa TEXHUKK O€30MAaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

XapaKTepu30BaTh MPHHLUIBI JCHCTBUS W3YyYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OMNHCAHUS,
UCIOJb3Ysl 3HAHUSI O CBOMCTBAX (PM3UUECKUX SABJICHUNA U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTHU

1.15

1.16

1.17

1.18

1.19

pacro3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTEIBbHBIC MPUOOPHI MO CXEMaM M CXEMAaTHYHBIM PHCYHKaM,
COCTaBJIATh CXEMBl JJIEKTPUUECKUX LIENEH C IOCIEN0BAaTEIIBHBIM M IAapaJlJICIbHBIM COECAVMHEHUEM JJIEMEHTOB, pa3inydas
YCIJIOBHBIE 0003HAYEHUSI 3JIEMEHTOB UIEKTPUUECKUX LIenel

MPUBOANTH TPUMEPHI (HAXOAWUTh HMH(OPMAIMIO O TPUMEpPax) MPAKTUYECKOTO HCIIOIB30BaHU (PU3MUYECKUX 3HAHUHN B
MIOBCEHEBHOM KM3HU Ui oOecrieuyeHHsi 0€30MacHOCTH Ipu OOpallleHHH ¢ NpubopaMu M TEXHUYECKUMH YCTpOMCTBaMH,
COXPAHEHHUS 3/I0pPOBbs U COOJIIO/IEHUS] HOPM IKOJIOTHYECKOTO MOBEACHMSI B OKpY>KarolleH cpese

OCYIIECTBIATh OUCK HH(pOpManuu (PU3NIECKOTO COIepKaHus B ceTd MHTepHET, Ha OCHOBE MMCIOIIUXCS 3HAHUA U MyTEM
CPaBHEHMsI JIOTOJIHUTENIbHBIX UCTOUHUKOB BBIICNIATh MH(POPMALIHIO, KOTOPas SBISAETCS MPOTUBOPEUYMBOI MIIM MOXKET OBbITh
HEJIOCTOBEPHOM

WCIIOB30BaTh TIPH BBIMIOJIHEHUHM YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJSIPHYIO JIUTEpATypy (U3HUYECKOTO COIEpKaHMUs,
CIpaBOYHbIE MaTepuaibl, pecypchl ceTn VIHTepHET; BmageTh NpUEMaMU KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3OBaHUS
“H(pOpMaLIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO

co3/1aBaTh COOCTBEHHBIC MUCHhbMEHHBIE M KPATKUE YCTHBIE COOOIICHUS, 000011ass HHPOPMAILIUIO U3 HECKOJIBKHX MCTOYHUKOB
(U3MYECKOTO CONEpKaHUA, B TOM 4YHCIE MYOIMYHO TPENCTABIATH PE3ylbTaThl MPOEKTHON WM HCCIEA0BATEIbCKOM
NEeSTETbHOCTH, TMPU STOM TPAMOTHO HCIOJIb30BaTh W3YYCHHBIM MOHSTHUHHBIM ammapar Kypca (HU3WKH, CONMPOBOXKIATH
BBICTYILICHHUE MPE3CHTAINEN

1.20

MPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUHN (DU3MUYECKUX TPOLIECCOB pacCHpenesaTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUU C NOCTABJIICHHBIMU 3a/1a4aMH, CJIIEJUTH 3a BBIIOJHEHUEM ILJIaHA JEUCTBUUA U KOPPEKTHUPOBATH €r0, aJ€KBATHO
OIICHUBATh COOCTBEHHBIM BKJIAJ] B ACATEIHHOCTH TPYIIIBI, BHICTPAWBATh KOMMYHHUKATHUBHOE B3aWMOJICHCTBUE, TPOSIBIISS
TOTOBHOCTH pa3peniaTh KOHQIUKTHI
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9 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHO 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOT0 00111er0
o0pa3oBaHus

HCII0JIb30BATh U3YUYCHHBIC ITOHATUSA

Pas3iinviaTh ABJICHUS 11O OITMCAHHUIO UX XaPAKTCPHBIX CBOMCTB 1 HA OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (bHBI/I‘IeCKOe
SIBJICHUC

1.3

pacrio3HaBaTh IIPOSBICHUE U3YYEHHBIX (M3MUECKUX SBJICHUH B OKPYXKAIOIEM MUpPE, B TOM 4yuClle GU3NYECKUE SIBICHUS B
IpUpOJe, MPH STOM NEPEBOIUTH MPAKTHUECKYIO 3a/ady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (IIPH3HAKH)
(bU3MYECKUX SIBICHUH

14

1.5

OIMUCBIBATh H3YYCHHBIC CBOMCTBA TEl W (1)I/I3I/ILI€CKI/IG SIBJICHUS, HCIIOJIBb3Ys (bHSH‘leCKI/Ie BCJIMYHHBI, IIPHU OIIMCAHHU
IMpaBHUJIbHO TPAKTOBATb (1)H3H‘~I€CKI/Iﬁ CMBICJI HCIIOJIb3YCMBIX BCJIWYHWH, 0003HAYCHHSI U CAVHUIbI (1)I/ISI/IIICCKI/IX BCJIMYHH,
HaxoauTb (bOpMy.]'IBI, CBA3BIBAOIIUC JTaHHYIO (I)I/I3I/I‘IGCKYIO BCJIMYMHY C OPpYruMu BCIIMYUHAMH, CTPOUTH Fpa(I)I/IKI/I
HN3YUCHHBIX 3aBUCHMOCTEH (1)I/I3I/I'~IGCKI/IX BCIINYHH

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/IBI/I‘I€CKI/IG SABJICHUSA W HIPOHECCCHI, HMCIIOJIB3YyA H3YUYCHHBIC 3aKOHBLI, IIPpU 3TOM JaBaTb
CJIOBCCHYHO (1)OpMy.TII/Ip0BKy 3daKOHa M 3allMCbIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC

1.6

1.7

OO0BACHATH (PHU3HUECKHE MPOLIECCHl M CBOMCTBA TEJ, B TOM YMCIE U B KOHTEKCTE€ CUTYallUi NMPaKTUKO-OPHUEHTHPOBAHHOTO
XapakTepa: BhIABIATh IPUYUHHO-CIIEJCTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 2 — 3 JOTMUYECKUX LIaroB ¢ MOMOIIb0 2 — 3
M3Y4YEHHBIX CBOMCTBA (U3NYECKUX SBJICHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacy€THble 3anauyu (OmuparomMecs Ha CUCTEMY M3 2 — 3 ypaBHEHMil), HCNOJIb3ys 3aKOHBI U (QOPMYJBL,
CBsI3pIBaONIME (DPU3MYECKHE BEIMYMHBI: HA OCHOBE aHAlM3a YCIIOBHS 3aJlaud 3alMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH
HEJ0CTAIOUINe WK N30BITOUHbIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJIsl PELIEHHUS], TPOBOAUTH PACUETHI
Y OLIEHUBATh PEATMCTUYHOCTD NOJYYEHHOT0 3Ha4eHUs (PU3NUECKOI BETMUMHBI

1.8

pacro3HaBaTh Mpo0JIeMbl, KOTOPbIE MOKHO PELIMThH MPU MOMOIIN (PU3NYECKHX METOJI0B, UCIIOB3YS ONMCAHUE HCCIIEA0BaHUS,
BBIJIEJIATh TPOBEPSIEMOE IMPEINOI0KEHNE, OLIEHUBATh MPABUIBHOCTh MOPS/IKa NMPOBEIEHHs WCCIIEA0BaHUs, J€1aTh BBIBOJBI,
MHTEPIIPETUPOBATh Pe3yIbTaTbl HAOIIOICHUI U ONBITOB

1.9

1.10

MIPOBOANTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SBICHUN WMIM (PU3UYECKHX CBOWMCTB TENI: CaMOCTOSATEIHHO COOMpPATH
YCTaHOBKY U3 N30BITOYHOTO Habopa 000PYI0BaHHUS, OTIMCHIBATEH XOJ OIBITA M €0 PE3YJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI
MIPOBOJNTh TPH HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPEHUH, OMpeNelsas CpeaHee 3HAueHUE H3MEpPSEeMOW BeTMYHUHBI
(poxycHOe paccTosiHue coOMparoIIel JTHH3bI), 000CHOBBIBATH BEIOOD crioco0a n3MepeHust (M3MEepUTENHLHOTO Mprudopa)

1.11

IMPOBOAWUTE HMCCIICAOBAHUC 3aBHCHUMOCTEi (1)H31/I‘I€CKI/IX BCJIIMYHMH C HCIOJB30BAHUEM IPSAMBIX HSMepeHHﬁI ITaHUPOBATh
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1.12

1.13
1.14

UCCIIeJOBaHUE, CAMOCTOSATEIIFHO COOMpATh YCTAaHOBKY, (PMKCHPOBATh PE3yIbTAThl MOTYYEHHOH 3aBHCUMOCTH (DU3NYECKUX
BEJIMYMH B BUJIE TaOIUIM I'padUKOB, eaTh BHIBOIBI IO PE3YJIbTaTaM HUCCIICIOBAHUS

MPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIMYMH: IUIAHUPOBATh HM3MEPEHHS, COOMPATh IKCIIEPHUMEHTAIBHYIO
YCTQaHOBKY W BBINOJMHATH W3MEPEHHUS, CIeayd MpPeJIOKCHHOW WHCTPYKIWHU, BBIYUCIATH 3HAYEHHE BEIMYMHBI H
AHAJIM3UPOBATH MOJYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOW IMOTPETHOCTH U3MEPEHUN

co0JII0IaTh MpaBHiIa TEXHUKH OE30MIACHOCTH MPU pabOTeE ¢ 1adopaTopHbIM 000pYI0BAHUEM

pa3nuyaTth OCHOBHBIC TNPH3HAKM H3YYEHHBIX (PU3MUECKUX MOJEJCH: MarepuanbHas TOUYKa, aOCONIOTHO TBEPAOE TEo,
TOUYEYHBIM UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, [IJIaHEeTapHasi MOJEb aTOMa, HYKJIOHHAsi MOJI€Ib @aTOMHOTO 1pa

1.15

1.16

XapaKTCPHU30BaTh IMPHUHIIUIIbLI HeﬁCTBHﬂ HN3YUCHHBIX HpI/I60pOB U TCXHHYCCKHX YCTpOﬁCTB C OHOpOﬁ Ha HUX OIINCaHu:,
HCIIOJIb3YA 3HAHUA O CBOMCTBAxX (1)I/I3I/I‘I€CKI/IX SIBIICHUH U HGO6XOI[I/IMI)I€ (1)I/I3I/I‘-IGCKI/I€ 3aKOHOMCPHOCTHU

HCIIOJIb30BATh CXEMbI MU CXCMATHUYHBIC PUCYHKU H3YUCHHBIX TCXHHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB n

TEXHOJIOTUYECKHUX IIPOLIECCOB TIPU PEIICHUH YYeOHO-TIPAKTUYCCKUX 3a/1ad, ONTHUYCCKHE CXEMBbI JUISI TIOCTPOCHUS
M300paKeHU B IIIOCKOM 3€pKajie U coOUparouieit TuH3e

1.17

IPUBOANUTH IMPHUMEPHl (HAXOAUTh HMHPOPMALHUIO O MPUMEPax) MPAKTUYECKOTO HCIOJIb30BaHUS (DU3MYECKUX 3HAHUN B
MOBCEHEBHOM XU3HU Uil oOecriedeHus 0€30MacHOCTH MpU OOpalleHuH ¢ MpUOOpaMu U TEXHHYECKHMMH yCTPOHCTBaMH,
COXPaHEHHMs 3/I0POBbsI U COOJIIOACHUS HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOLIEH cpene

1.18

OCYHICCTBIIATL IIOUCK PIH(l)OpMaI_II/II/I (I)I/ISI/I‘IGCKOFO COACPIKaHUusA B CCTHU HHTepHCT, CaMOCTOATCIIbHO (bOpMy.]'Ipr;I
IMOMCKOBBIN 3a1pocC, HaxOoAUTb MYTHU ONPCACICHUA AOCTOBCPHOCTH nonyquHoﬁ I/IH(bOpMaIII/II/I Ha OCHOBC HMMCIONIHUXCA
3HAHUH U JOINOJHUTCIIbHBIX HCTOYHHUKOB

1.19

WCIOJb30BaTh MPH BBINOJHEHUH Y4YeOHBIX 3aJaHMi HAy4HO-TIOMYJSAPHYIO JIUTepaTypy (u3nueckoro cojep:kaHus,
CIpaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT; BiaaeTh NpuéMaMu KOHCIIEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHUS
uHpOpMaIU U3 OJHON 3HAKOBOI CHCTEMBI B JPYTYIO

1.20

1.21

co3/laBaTb COOCTBEHHbIC INHUCHbMEHHbIE W YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMAIMM W3 HECKOJbKUX HCTOYHHUKOB
(u3MYECKOTO CoAepKaHUs, MyOJIUYHO MPEICTABISATh PE3yJbTaThl IPOEKTHON WM MCCIEA0BATENbCKON NeATEIbHOCTH, MIPU
3TOM TPaMOTHO HCHOJb30BaTh HM3YyYCHHBIM MOHATUHHBIA amnmapar HM3yd4aeMoro paszjiena (U3MKHM M CONpPOBOXKIATH
BBICTYIUICHHE ITpEe3EHTAINeN ¢ y4ETOM 0COOEHHOCTEN ayJUTOPHUH CBEPCTHUKOB

IIPU BBIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBaHUN (U3MUECKUX MPOLIECCOB pacHpenessaTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBHUH C IOCTABJIIEHHBIMH 3aJ]auaMH, CJIEIUTh 3a BHIIIOJHEHHEM IUIaHa JIEHCTBUN U KOPPEKTUPOBATH €ro, aJeKBaTHO
OLIEHUBATh COOCTBEHHBIN BKJIAJ B JIE€ATENBHOCTh TPYIIBI, BBHICTpAUBaTh KOMMYHUKATUBHOE B3aMMOJEHCTBHE, MPOSBISL
TOTOBHOCTb pa3peiaTb KOH(IUKTHI
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Koxa pasnena Kona anemenTa . IIpoBepsieMble 2J1eMEHTbI COIePKAHMS
®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA
11 ®usuka — Hayka O npupozne. SBieHus npupoxabl. PU3NUECKUE SBICHUA: MEXaHUYECKHE,
TEIJIOBBIE, WIEKTPHUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
19 @dusnueckue BenuuuHbl. M3mepenue ¢usndeckux BenuuuH. @Pusznyeckue npuOOPSI.
[TorpemnocTs n3MepeHuid. MexayHapoiHasi CUCTEMa €IMHUL
EctecTBeHHOHayuyHBId METOJl IO3HAHUS: HAOJIOJEHHE, IMOCTAHOBKA HAy4yHOrO BOIIPOCA,
1.3 BBIIBIKCHHE THIIOTE3, DKCIEPHUMEHT I10 MpPOBEpKE TUIOTE3, OOBSICHEHHE HaOJII01aeMOoro
1 SIBJICHUS
1.4 Onucanne GU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEIICH
[IpakTuyeckue paboTHI:
— H3mepenue paccTosHUMN.
15 — H3mepenne 00bEMa )KUIKOCTH M TBEPIIOTO TEIA.
— Onpenenenne pa3MepoB MaJIbIX Tel.
— H3mepenue TemmepaTypbl IpU MOMOIIM >KMIKOCTHOTO TEpPMOMETpa M JlaT4uKa
TeMIIepaTyphl
ITEPBOHAYAJIBHBIE CBEAEHNM A O CTPOEHMU BEILIECTBA
21 CrpoeHue BeulecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILECTBA
29 JlBixkeHne wactul] BemiecTBa. CBsA3b CKOPOCTH JABMJKEHHMsS 4YacTUI[ C TeMIIepaTypoil.
BbpoyHnoBckoe nBuxkenue, mupdysus
2 2.3 B3anMopeiicTBre acTHI] BEIIECTBA: IPUTSKEHUE U OTTATKUBAHUE
ArperaTHple  COCTOSIHHSI ~ BEIIECTBA:  CTPOCHHWE Ta30B, IKUJAKOCTEH ¥ TBEPIBIX
2.4 (KpUCTaJUTMYECKHUX) TeJ. B3auMOCBs3b MEXy CBOWCTBAMM BEIIECTB B PasHBIX arperaTHHIX
COCTOSIHUSIX U X aTOMHO-MOJICKYJISIPHBIM CTPOSHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
2.6 [IpakTuueckue padbOThI:

59




— OrmeHka AuamMeTpa aToMa METOJIOM PSAIO0B (C UCIIOIb30BaHHEM (GoTorpaduii).
— OnbIThI 10 HAOTIOACHHUIO TETIJIOBOTO PACIITUPEHUS Ta30B.
— OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO MPUTSHKCHHUS

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJI

3.1 MexaHnueckoe JBH>xeHue. PaBHOMEpHOE U HEpaBHOMEPHOE IBUKEHUE
32 Ckopoctb. CpenHsis CKOpPOCTh IPM HEPAaBHOMEPHOM JBMXKEHHM. Pacuér myTu M BpeMeHU
JBYDKEHUS
33 SIBnenue nHepuuu. 3aKoH HHepLUK. B3auMoneiicTBue Tes Kak IpUYMHA U3MEHEHUs CKOPOCTH
JBUKEHMs Tel. Macca Kak Mepa MHEpTHOCTH Tella
34 [InotHocTh BemecTBa. CBs3b IMIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €AMHMIE 00bEMa
BEIlIECTBA
3.5 Cua Kak xapakTepUCTHKa B3aUMOAEUCTBUS Tel
3.6 Cuna ynpyroctu u 3akoH ['yka. MI3mMepeHue cuiibl ¢ IOMOLIbIO IUHAMOMETpa
37 SBnenue TAroreHus u cuna TsokecTd. Cuina TSHKECTH Ha Jpyrux IiaHerax. Bec Ttena.
Hesecomocts
3.8 Cuna tpenus. TpeHue cKobKeHHsI U TpeHHe Mokosi. TpeHue B pupojie U TEXHUKE
3.9 CrnosxeHue cuil, HapaBJIEHHbIX 110 OJHOW NpsIMOM. PaBHOIEHCTBYIOIIAS CHIT
[IpakTuyeckue paboTHI:
— Onmnpenenenre CKOPOCTH PaBHOMEPHOTO JBIKEHHS (IIapUKa B KUAKOCTH, MOJIEIH
AIEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).
— Ormpenenenue cpeiHel CKOPOCTH CKOJIBKEHUs OpycKa WIM IIAapHUKa MO0 HAKJIOHHOM
310 IIJIOCKOCTH.
— Onmnpenenenre MIOTHOCTH TBEPIOTO TeNa.
— OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh pacTshKeHUs (nedopmannu) NpyKUHBI OT
MIPUJIOKEHHOH CHJIBI.
— OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHHUS CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPHUKACAIOIINXCSl TOBEPXHOCTEH
311 CDmnquKI/Ie AB/ICHNA B PUPOJIE: NPUMEPbI JIBIUKEHNS C PASIAIHbIMI CKOPOCTAMH B KHUBOH U
HEXHUBOU NIPUPOJE, IEHCTBUE CUIIBI TPEHNUS B IPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTpoicTBa: AMHAMOMETP, MOJIIMITHUKI

JIABJIEHME TBEP/IBIX TEJ, )KUIKOCTEI 1 TA30B
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4.1

Z[aBJ'ICHI/Ie TBép,I[OFO tena. CrnocoOsl YMCHBIICHUS U YBEJIIMYCHUA OJaBJICHUA

4.2 JlaBieHue ra3a. 3aBUCUMOCTb JIaBJI€HHUs T'a3a 0T 00bEMa, TEMIIEpaTyphbl
43 Ilepenaua paBneHus TBEPABIMU TeJaMH, JKUAKOCTAMU M razamu. 3akoH Ilackans.
[THeBMaTHYECKHE MAIIUHBI
44 3aBHUCUMOCTh  JIaBJICHHUSA KMIKOCTH OT TiyOmHbl. ['mapocratmueckuid  mapagokc.
Coobmaromuecs cocysl. I'uapaBnnyeckre MEXaHU3Mbl
Atmochepa 3emnm u armochepHoe pAaBiacHHE. [IpUUMHBI CYIIECTBOBAHUS BO3IYIIHOMN
4.5 o6omouku 3emun. OnbiT Toppuderuin. 3aBUCHMOCTD aTMOC(HEPHOTO JaBJIEHUS OT BBICOTHI HAJT
YPOBHEM MOpsi
4.6 N3mepenune armocheproro nasienus. [Ipubopsl st n3MepeHns aTMOC(epHOTO JaBICHHS
4.7 JleiicTBHEe KMJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teno. BeliTankuparomias (apXumenoBa)
cuia. 3aKkoH Apxumeaa
4.8 [1naBanue ten. Bo3nyxornaBanue
[IpakTuyeckue paboTHI:
— HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa NOTrpyKEHHON B JKUJKOCTh
4acTH Tena.
— Ormpenenenue BbITAJIKUBAIOMIEH CHUJIBbI, JEHCTBYIOIIEH Ha Teno, MOrpyXEHHOE B
KHJIKOCTb.
49 — IIpoBepka HE3aBHCUMOCTHM BBITAJIKHMBAKOUICH CHJIbI, JACHCTBYIOLIEH Ha TEIO B
KHUJKOCTH, OT Macchl Tena.
— OmnbIThl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD BBITAIKHBAIOIIEH CUJIBI, JeHCTBYOMEH Ha
TEJO B KUAKOCTH, OT 00bEMA MOrPYKEHHON B KHUAKOCTh YaCTU Tejla U OT IUIOTHOCTHU
AKHUJIKOCTH.
— KoHcTpynpoBanue apeomeTpa WM KOHCTPYUPOBAaHUE JIOJKM M ONpelesieHue eé
Irpy30N0AbEMHOCTH
410 dusnueckue SBICHUA B MPHUPOJE: BIUSHHE aTMOC(HEPHOrO IaBJICHHS Ha XUBOW OpraHH3M,
TJIaBaHUE PHIO
411 TexHuueckue  ycTpoilcTBa:  cOOOMIAIOIIMECS  COCYAbI, YCTPOMCTBO  BOJONPOBOJA,

THJIpaBIMYECKUH Mpecc, MaHOMETp, OapoMeTp, BEICOTOMED, MOPIIHEBOI HACOC, apEOMETp

PABOTA, MOIIIHOCTbB, SHEPI'UA

5.1

Mexanuueckast pabota
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5.2 MexaHn4deckast MOIIIHOCTD
5.3 [IpocTeie MexaHU3MBI: pbIyar, 6JI0K, HAKJIOHHAs TIOCKOCTb. [IpaBuio paBHOBecHs pblyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K 0JIOKY
55 «3onotoe npaBuiio» Mexanuku. Koadduuuent nonesnoro aeiicteus mexanuzMoB. [IpocTeie
MEXaHU3MBI B ObITY U TEXHUKE
5.6 [loTeHuManpHas 3HEPTUHU Tea, HOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprust
5.8 [TonHas mexaHndeckasi SHEprusi. 3aKOH U3MEHEHUS! U COXPAHEHUsI MEXaHUYECKON SHEPTruu
[IpakTuueckue paboOTHI:
— Onmnpenenenne pabOThl CHJIBI TPEHUS MpPU PABHOMEPHOM JBM)KEHHUM Teja 10
59 TOPU30HTAIBHON IIOBEPXHOCTH.
' — MHccnepoBanue ycnoBuii paBHOBECHUS pblyara.
— MW3mepenne KIIJ[ HakioHHOM miockocTu. M3yueHue 3akOoHa  COXpaHEHUs
MEXaHUYECKON IHEPTUn
5.10 @du3nuecKkue sBJICHUS B IPUPOJIE: PbIYAry B TEJIe YEJIIOBEKa
511 TexHuyeckue yCcTpOWCTBA: pblYar, MOJBIWKHBIA M HEMOJABMKHBIA OJOKH, HAKJIOHHAs
IJIOCKOCTh, POCTHIE MEXAHU3MBI B OBITY
8 KUIACC
Kon pasnena Kopx 2s1emenTa IIpoBepsiemble 371€MEHThI COAEPKAHUSA
TEITJIOBBIE ABJIEHU A
OcCHOBHbIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOpHUU CTPOEHHMs BeliecTBa. Macca u
6.1 pazmepsbl MOJIEKYIL. OnbITHI, MOATBEPK TAOIINE OCHOBHBIE IIOJIO>KEHHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUU
6 6.2 Mogenu TBEPIOTO, KUIKOTO M Ta3000pa3HOTO COCTOSIHMH BemiecTBa. Kpucraminueckne u
' amopdHbIe Tena
63 OOBbsicHEeHHE CBOWCTB rasos, JKUAKOCTEH W TBEPABIX TEI HA OCHOBE IOJIOXKEHUMU
MOJIEKYJISIPHOKHHETUYECKON TEOPUU
6.4 CmauuBaHMe M KallWJUISIPHBIE SIBJICHUS
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6.5

TenmoBoe paCiupC€HUE U CKATUC

6.6 Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTHI]
6.7 Buytpennsas nsHeprus. CrocoObl HM3MEHEHHs BHYTPEHHEH OSHEpruu: Temionepeaada Hu
COBeEpIIEHHUE PadOThI
6.8 Bunel Temonepenayn: TENJI0NPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
6.9 KommyecTBo TeIIoTel. Y aenbHas TEIUIOEMKOCTh BEILIECTBA
6.10 TennooOMeH U TeTIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OajaHca
6.11 [InaBneHue u OTBEpIEBAHNE KPUCTAINIMYECKUX BEUIECTB. Y JieNIbHAs TEIUIOTA IUIABICHUS
6.12 [Tapoobpa3zoBanue u  koHaeHcauus. Vcnapenuwe. Kumenuwe. VYjaenbHas — TemioTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(EPHOTO JTaBICHHS
6.13 BnaxxnocTs BO3myxa
6.14 OHeprus ToIuBa. Y ieibHasl TENI0Ta CTOPAHUS
6.15 [punIUIB paboTHI TEIIOBbIX asurareneit KIIJI terioBoro neurarens. Temnossle JBATaTENN
1 3aIlIATA OKPYKAIOIIEH Cpe/ibl
6.16 3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpoLeccax
[IpakTuueckue padbOTHI:
—  OmnbIThI 10 0OHAPYKEHUIO AEUCTBUS CUI MOJIEKYJIIPHOTO MPUTSKEHUSL.
— OmnbIThI 10 BRIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WIIM caxapa.
— OnbIThl 10 HAOTIOAEHUIO TEMJIOBOIO PACIIUPEHUS Ia30B, JKUIKOCTENH U TBEPBIX TEll.
— Ornpenenenne 1aBleHUs BO3AyXa B OJJTIOHE MITPHUIIA.
— OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb JIABJICHHUS BO3AyXa OT €ro oobéMa u
HarpeBaHus WIH OXJIAXJICHUS.
6.17 — IlpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA KUJIKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTypshl.

— HalGmronenue n3meHeHuss BHYTpEHHEH SHEPTUM Tela B pe3yJibTare TeIIonepeadu u
paboThl BHEITHUX CHIL.

— HWccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMENIMBAHUN XOJIOJHON U TOPSIUYEH BOJIBI.

— Onmnpenenenre KOJUYECTBAa TEIUIOTHI, MOJIYYEHHOIO BOJOW MpHU TEIIOOOMEHE C
HarpeThiM METAJUTMUYECKUM ITUITHHAPOM.

— Omnpenenenue yaelbHOU TEIIOEMKOCTH BELIECTBA.

— MHccnepgoBanue npoliecca UCTIapeHus.
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— OrmpeneneHue OTHOCUTEIbHOHN BIAXKHOCTH BO3/1yXa.
— OrmpeneneHue yaeabHOR TEIUIOTHI IUIABICHUS JIBJA.

6.18

6.19

dusnyeckue SBICHUS B IPUPOJE: NMOBEPXHOCTHOE HATSHKEHUE M KAaWUIIPHBIC SBICHUS B
IPUPOAE, KPUCTAUIBI B Inpupone, udirydeHue CosHna, 3amep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEsl, CHera.

TexHnueckue ycTpoicTBa: Kaluuisipbl, IPUMEPB! UCIIOIb30BAHUS KPUCTAIIOB, YKHUIKOCTHBIN

TEPMOMETP, JNaTYUK TEMIIEPATYPbl, TEPMOC, CUCTEMA OTOIUICHHS JOMOB, TUIPOMETPHI,
NICUXPOMETP, MapoBasi TypOMHA, ABUraTeIb BHYTPEHHETO CTOPaHHUSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzaiys Tel. [[Ba posa aMeKTpUIeCKuX 3apsiioB

79 BsaumopneiictBue 3apspkeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTh CHIIBI B3aUMOJEHCTBUS
3apsDKEHHBIX TeJ OT BEJIMYMHBI 3aps0B U PACCTOSHUS MEXTy TEIaMH)

73 Onexkrtpudeckoe moise. Hanpsoxk€HHOCTB anekTpuueckoro mnois. [IpuHuun cynepno3unuu
NEKTPUYECKUX I0JIeH (Ha KAaUeCTBEHHOM YPOBHE)

74 Hocurenu snekTpuyeckux 3apsiioB. DIeMeHTapHbIN deKTpudyeckuii 3apsaa. CTpoeHue aToma.
[IpOoBOAHMKY U TUANEKTPUKH

7.5 3aKOH COXpaHEHUs AINEKTPUIECKOTO 3apsiaa

76 DNeKTpUYeCKUd TOK. YCJIOBHUS CYHIECTBOBAHMSI JJIEKTPUYECKOro Toka. Mcrounuku
MIOCTOSIHHOTO TOKa

77 JleHcTBUS 3IIEKTPUYECKOT0 TOKa (TEIIOBOE, XMMUYECKOE, MArHUTHOE). DIIEKTPUUYECKHI TOK B
AKHUAKOCTAX U razax

7.8 Onexrpuueckas 1nenb. Cuia Toka. DJIeKTpUYecKoe HalpsKeHue

7.9 ConpoTHuBieHHE MPOBOAHMKA. Y IEIbHOE CONIPOTUBIICHHE BELLIECTBA

7.10 3akoH OMa 111 yyacTKa Lenu

7.11 [TocnenoBarenbHOE U apauIEIbHOE COEIMHEHUE IPOBOIHUKOB

7.12 PaboTa 1 MOLTHOCTb 3JIEKTpHUUECKOro Toka. 3akoH Jxoyns — Jlenna

7.13 DJeKTpUUEcKUe IEeTH U MOTPeOUTEN IeKTpUIecKoil sHeprun B ObITy. KopoTkoe 3ambIkaHue

7.14 ITocTtosiHHBIE MarHUTHI. B3anMoaelcTBHE NOCTOSSHHBIX MarHUTOB

7.15 MarunTtHoe nosie. MarauTHoe 110Jie 3eMJIM U €ro 3HadeHue U JKU3HU Ha 3eMile

7.16 OmneiT Opcrena. MaruutHoe moJie 3JeKTPUUECKOTro Toka. I[IprMeHeHue 31eKTpOMarHuToB B
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TCXHUKE

7.17
7.18
7.19

JleiicTBre MarHUTHOTO TOJI HA MPOBOJHUK C TOKOM. DJIEKTPOABUTaTENb MOCTOSHHOTO TOKA.
Hcnonbs3oBanue 37eKTpoABUTaTENIeH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

OnsiTel @apanes. SBneHue 3neKTpoMarHuTHOM MHAYKIuU. [IpaBuio Jlenua

Onexrporeneparop. CrnocoObl MOTYYEHHUS SJICKTPUUECKON HSHEpruu. DIEKTPOCTAHIIUH Ha
BO300OHOBJISIEMBIX UICTOYHHKAX SHEPTUU

7.20

[IpakTuueckue paboOTHI:

OnbITH IO HAOTIOACHUIO SJCKTPU3ALUH TEJI MHAYKIIUEH U IPH CONMPUKOCHOBEHHH.
HccnenoBanue neiicTBUS SIEKTPUIECKOTO OIS HA IIPOBOAHUKH U TUDIICKTPUKH.
COopka 1 ipoBepKa padOTHI JESKTPHUUSCKOH TSI ITOCTOSHHOTO TOKA.

W3mepenune u peryanpoBaHne CHITBI TOKA.

W3mepenue u peryanpoBaHue HapsHKEHUSI.

HccnenoBanne 3aBHCMMOCTM  CHJIBI  TOKa, HAYIIETO 4Yepe3 pe3UcTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS HA PE3UCTOPE.

OnbITEl, JAEMOHCTPHUPYIOUIME  3aBHCHMOCTb  AJIEKTPHUECKOTO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOUIAI! TOTIEPEUYHOT0 CEUECHUS U MaTepHaa.

[IpoBepka mpaBuiia CIOKEHUS HAMPSHKEHUH MPU TMOCIEAOBATEIHHOM COCIMHEHHH
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uit CUITBI TOKA MPH MapauIeTbHOM COSTUHEHUN PE3UCTOPOB.
Omnpenenenne padOThHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3uctop. Onpesenenne
MOIITHOCTH 3JIEKTPHYECKOTO TOKA, BBIIEIIEMO Ha PE3UCTOPE.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYILIETO Yepe3 JaMIIOUKy, OT HalpsDKEHUS
Ha HeH.

Onpenenenue KIIJ] narpeBatens.

HccnenoBanre MarHuTHOT'O B3aUMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.

W3yuyeHne MAarHUTHOTO TMOJIA TOCTOSHHBIX MAarHUTOB MNpPU HUX OOBEAMHEHUH M
pa3aeneHuH.

HccnenoBanue nefCTBUS AIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPENKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCHIMOCTD CHITBI B3aUMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA M HAaIPaBJICHUS TOKA B KATYIIIKE.

W3yuenune neiicTBUs MarHUTHOTO TOJI Ha MPOBOJHUK ¢ TOKoM. KoHcTpyHnpoBaHue u
n3yueHue paboThl AIEKTPOIBUTATEIS.
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— HWsamepenue KIIJ] asexTpoaBUraTeIbHOM YCTAaHOBKH.
— OnbITEl MO HUCCIENOBAHUIO SIBJIICHUS S3JCKTPOMArHUTHOW WHIYKIUHU: HCCIEIOBAHHUE
W3MEHEHUH 3HAUCHUS U HANPABICHUS UHIYKIIMOHHOTO TOKA

dusndyeckue SIBJICHHUA B Ipupoac: JJICKTPUUCCKUE SABJICHUSA B aTMOC(bepC, OJICKTPHUICCTBO

7.21 KHUBBIX OPraHW3MOB, MArHUTHOE T0JIe 3eMIIH, JIpel() MOIIOCOB, POJIb MArHUTHOTO TOJS IS
KHU3HU Ha 3emiie, IOJIIPHOE CUsSHUE
TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIEpMETp, BOJBTMETP, PEOCTaT, CUETYUK

799 ANIEKTPHUUECKON SHEPTHUH, AJIEKTPOOCBETUTEIHHBIE npudopHl, HarpeBaTelIbHbIC
UIEKTPONIPUOOPBl  (NIPUMEpPBI),  DJIEKTPUUYECKHE  HPEJOXPAHUTENM,  DJIEKTPOMArHWT,
AJIEKTPOJBHUraTeIb IOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

9 KJIACC
Kon paznena Kopx snemenra [TpoBepsieMble 3J1EMEHTBI COJIEePKAHMSI
MEXAHUWYECKUE ABJIEHUA

8.1 Mexanunyeckoe aBuxkeHue. MarepuanpHas Touka. Cucrema oTcuéra

8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO IBIKEHUS

8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKEHHE

8.4 HepaBHomepHoe mnpsMonmHeitHOe aBmwkeHne. CpenHsis 1 MIHOBEHHAs CKOPOCTh Teja TpHU
HEPaBHOMEPHOM JIBUKEHUHU

8.5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEHHOE TBU)KEHUE

8 8.6 CoOoauoe nanenne. OnbITe! [anunes

87 PaBHOMepHOE nBukeHHME MO OKpyxHocTu. Ilepron m wacrora oOpaiueHus. JluHeiHas u
yrioBasi ckopocTH. LleHTpocTpeMuTensHoe yCKOpeHue

8.8 Ilepssiii 3akoH HploTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [IpyHIMI Cynepno3uILK CHUT

8.12 Cuna ynpyroctu. 3akoH ['yka
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8.13

Cuia TPCHHUA: CHUJIa TPCHUSA CKOJIBXKCHUSA, CHUJIa TPCHUS IIOKOsA, APYIruc BUABI TPECHUSA

8.14 Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHUE CBOOOIHOTO MaJICHUS
815 IBuwxenne mnaHer Bokpyr Connma. I[lepBas kocmuyeckass ckopocTb. HeBecomocTs u
neperpys3Ku
8.16 PaBHOBecue MarepuanbHO TOUKH. AOCOIIOTHO TBEPAOE TEIO
8.17 PaBHOBecHe TBEPIOTO TEJIA € 3aKPEILUIEHHON OCBIO BpalleHuss. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmmynse Tema. U3menenne umiynbca. IMIyabe CHb
8.19 3aK0H COXpaHEHUST UMITYJIbCa
8.20 PeakTtuBHOE nBMKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
8.22 PaGora cun TskecTH, ynpyroctu, Tpenus. CBsi3b SHEpruH U paboThl
8.23 [ToTenuuanpHas SHEPTUs TN, MOIHATOTO HAJl TOBEPXHOCTHIO 3eMIn
8.24 [loTeHunanpHas 3HEPIUs CKATON NPYKUHbI
8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHUUECKOW YHEPTUU
[IpakTuueckue padbOTHI:
— Ormpenenenue cpeHed CKOPOCTH CKOJIbXKEHHMS OpycKa WM JBMKEHHS IIapuKa I10
HaKJIOHHOMU TJIOCKOCTH.
— Ormpenenenue yCKOpEHHUs] Tella MPH PaBHOYCKOPEHHOM JBIDKEHHH TI0 HAKIOHHOMN
TUTOCKOCTH.
— MHccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHM NPH paBHOYCKOPEHHOM JIBUKEHUU 0€3
HayvaJlbHON CKOPOCTH.
8.97 — TIlpoBepka THMOTE3Bl: €CAM TPHU PABHOYCKOPEHHOM JBIDKEHHHM O€3 HadalbHOMN

CKOPOCTM TYTH OTHOCSATCS Kak psAJ HEUETHbIX 4YHCEN, TO COOTBETCTBYIOIIME
MIPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

— MHccnenoBanne 3aBHCUMOCTH CWIIBI TPEHHSI CKOJBXEHHS OT CHJIBI HOPMAaJbHOTO
JIaBIICHHUSL.

— Omnpenenenne K03 HUIMEHTA TPEHUS CKOJTBKEHUSI.

— Onpenenenne XECTKOCTH MPYKUHBI.

— Ormpenenenue pabOTHl CWIIBI TPEHHWS TPH PABHOMEPHOM JIBHJKEHHUHM TeJla TI0
TOPU30HTAILHON OBEPXHOCTH.
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— Onmnpenenenre paboThl CUIIBI YIPYTOCTH MpH MOABEME Tpy3a C HUCHOJIb30BAHHUEM
HEMOJIBIYKHOTO M MOJIBIYKHOTO OJIOKOB

8.28

8.29

dusnyeckue SBICHHA B INPUPOAC: NPWIMBBI M OTIMBBL, ABM)KEHHE IutaHeT ColnHeuHOU
CUCTEMBI, PEaKTUBHOE JIBM)KCHUE KMBBIX OPraHU3MOB

TexHudeckue yCTpOMCTBA: CHUAOMETP, AATUYUKHU IIOJOKEHHs, PACCTOSHUSA U YCKOpPEHUS,
paKeTsl

10

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenpHoe JBH)KCHUC. OCHOBHBIC XApaKTCPHUCTUKHU KOJIEOaHHIA: nepuoa, dYacrora,

9.1
aMIUIATY1a
92 Matematuueckuid UM NpYKUHHBIM MasTHUKU. [IpeBpallieHue sHepruu npu KoseOaTelIbHOM
JIBM>KEHUU
9.3 3aryxatomme kKosnebanus. Bernyxnennsie konebanus. Pesonanc
Mexanunueckre BojHbl. CBOICTBa MeXxaHMUYECKUX BOJIH. IIpogoabHbIe M ONEpEUHbIE BOIHBI.
9.4 JlnuHa BOJIHBI U CKOPOCTh €€ paclpocTpaHeHHs. MexaHu4yeckue BOJHBI B TBEPIOM Tele,
CEHCMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTb 1 BbICOTa 3BYKa. OTpakeHuE 3ByKa
9.6 Wudpa3Byk u yapTpa3ByK
[IpakTuueckue padbOTHI:
— Ormpenenenue 4acTOThI U NEpHO/ia KOJeOaHU MaTeMaTHYECKOT0 MasTHUKA.
— Ormpenenenue 4acTOThI U NEepro/ia KojaebaHuil Mpy>kKMHHOTO MasiTHUKA
— MHccnenoBanue 3aBUCMMOCTH IepHo/ia KOJIEOAHUH MOABEIICHHOIO K HUTHU Ipy3a OT
9.7 JUTUHBI HUTH.
— HccnenoBanue 3aBUCMMOCTH MepUoOJia KOJEOAHUN MPYKUHHOTO MasiTHUKA OT MaccChl
rpysa.
— IIpoBepka He3aBUCUMOCTH mepuoja KojeOaHWH Tpy3a, MOABEUIEHHOTO K HHUTH, OT
Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
— H3mepenue yckopeHusi CBOOOHOTO MaICHHS
9.8 CDIfmquKHe SBJIGHUS. B TPHUPOJE: BOCHPUATHE 3BYKOB IKHUBOTHBIMH, 3E€MIIETPSICEHUE,
ceificMHuYecKHe BOJIHBI, IIyHAMH, 9X0
9.9 TexHuyeckue ycTpoicTBa: 3X0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
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10.1

BHCKTPOMaFHI/ITHOC I10JIC. :‘)J'ICKTpOMaFHI/ITHBIC BosiHEI. CBOMCTBA OJICKTPOMAarduTHBIX BOJIH

10.2 [Ixana >7E€KTPOMArHUTHBIX BOJIH
10.3 DnexkTpoMarHuTHas npupoaa csera. CkopocTh cBeta. BonHOBBIE cBOWCTBaA CBETa
10.4 [IpakTuueckue paboOTHI:
W3yuenne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO TenedoHa
105 dusnueckue sBICHUS B npupoze: OMOJIOTHYECKOe JIeHCTBUE BUIUMOTO, YIBTPa(hUOIETOBOTO
1 PEHTI€HOBCKOT'O U3JTy4YeHUN
10.6 TexHudeckue ycTpoucTBa: UCIIOJIb30BAHUE MIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOU CBSI3H
CBETOBBIE SABJIEHUA
111 JlyueBast monens cBera. MicTouHMKHM cBETa
11.2 [IpsimosinHENHOE pacIpOCTpaHEHUE CBETA
11.3 OTtpaxenue ceta. [Lnockoe 3epkano. 3aKoH OTpaKeHHS CBETa
11.4 [Ipenomienue cBera. 3akoH npesioMieHus cBeta. [loHoe BHYTpEeHHEE OTpaKEHUE CBETa
11.5 JIunza. Xop myuel B IMH3€E
11.6 OnTnueckast cucrema goroanmnapara, MUKpOCKOIa U TEIECKOIa
11.7 I'na3 kak ontuyeckas cucreMa. bIu30pykocTh U AallbHO30PKOCTh
118 Paznoxenue Oenoro ceera B cnekTp. OnbiTel HbtoToHa. CllojkeHHE CIEKTPaJIbHBIX I[BETOB.
Jucnepcus ceera
[IpakTuueckue padbOTHI:
— MHccnenoBanue 3aBUCUMOCTH YIJIa OTPaXKEHUs CBETOBOTO Jyda OT yIJia MaJeHusl.
— H3ydeHue xapakTepuCTUK U300pakeHUs ITPeIMETa B INIOCKOM 3€pKajle.
— MHccnenoBanue 3aBUCUMOCTH yIila IPEIOMIIEHUS] CBETOBOTO Jiyda OT yIjia IaJieHus Ha
11.9 IPaHUIIE «BO3YX — CTEKIION.
— Ilonyuyenue n300pakeHH ¢ MOMOIIBIO COOMPAFOIIEH JTUH3HI.
— Onpenenenne GOKYCHOTO pacCTOSIHUS U ONTHYECKOM CHIIbI cCOOUparoiei JTMH3BI.
— OmBbITHI 110 pa3I0KEeHUIO OEJI0ro CBeTa B CIEKTP.
— OnpITl IO BOCHPHUATHIO I[BETa MPEAMETOB MpPU MX HAONIOJEHUM 4Yepe3 LBETOBbIE
GbUIBTPHI
11.10 Odusnyeckue sBieHus B npupoze: 3armenus ConnHua u JlyHbl, 1[BeTa TeJ, ONTHYECKHE

sBJIeHHs B aTMocdepe (1iBeT HeOa, pedpakius, paayra, MUPax)
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11.11 TexHu4ecKkue ycTporcTBa: OUKH, IEPUCKOT, (poToanmapar, ONTHYECKUE CBETOBO/IBI
KBAHTOBBGIE SBJIEHUA

12.1 OmneiTel Pe3epdopaa u uranerapras Mojenb atoMa. Mojenb aroma bopa

12.2 Hcnyckanue u norsonieHrue ceeta aroMoM. KBauTthl. JInHeidarbie CieKTpbl

12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs

12.4 Crpoenue aToMHOTO siipa. HykioHHas Mojienb aTOMHOTO sizipa. M30Tonsl

12.5 PagnoaktuBHble npeBpaienus. [lepuosa nomypacnanga aTOMHBIX sIIEp

12.6 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MaCCOBOTO YHCEI

12.7 DHeprus cBA3M aTOMHBIX siziep. CBsI3b MAacChl U SHEPTUU

12.8 Peaxiuu cuntesa u nenenus siaep. Mcrounuku sueprun CosHia u 3BE371

12 12.9 SnepHas sHepreTuka. JleicTBUE paIMOAKTUBHBIX N3JIy4€HUHN Ha )KUBBIE OPTaHU3MBbI

[IpakTuueckue pabOTHI:
HabmroneHne CriioniHpIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.

12.10 HccnenoBanne TpekoB: HM3MEPEHHE OJHEPrHMM YacTHUIBI IO TOPMO3HOMY myTH (1O
¢dororpadusm).
W3mepenue pagroakTuBHoro ¢hoHa
duznyeckue SABJICHUS B MPUPOJE: €CTECTBEHHBIN paJuoaKTUBHBIA (HOH, KOCMUYECKUE JTYUH,

12.11 palMOaKTHBHOE W3TyYCHHE TPUPOJHBIX MHHEPAJIOB, EHCTBHE PAJMOAKTUBHBIX HM3ITyYCHHN
Ha OpPraHH3M YeloBeKa

12.12 TexHuyeckue yCTpOHCTBA: CIEKTPOCKON, MHAUBUAYATbHBIN JO3UMETP, kKamepa Buibcona
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MMPOBEPAEMBIE HA OI'3 IO ®U3UKE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBbI OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30BaTeILHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zoBanust Ha ocHoBe PI'OC

[Tonnmanue poau GpU3MKK B HAYYHOU KapTHHE MUPA; CHOPMHUPOBAHHOCTh OA30BbIX MIPEICTABICHUNA O 3aKOHOMEPHOM CBSI3U
Y T03HABAEMOCTH SIBJICHUH MPHUPOJIBI, O POJIH IKCIEPUMEHTa B (PU3HKE, O CHCTEMOOOPAa3yIoUiel posii GU3UKU B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM M TEXHOJIOTHMH, 00 »5BOMIOUMHM (U3MYECKMX 3HAaHUM M HMX pPOJIM B LEJIOCTHOH
€CTeCTBEHHOHAYYHOH KapTWHE MHUpa, O BKJIAJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(PU3MKOB B pPa3BUTHE HAYKH,
00BbsSICHEHHUE MTPOLIECCOB OKPYKAIOIEr0 MUpa, Pa3BUTHE TEXHUKU M TEXHOJIOT Ul

3HaHUA O BUAAX MaTepuu (BEIIECTBO M TMOJE), O JBIKEHUH Kak CIOCO0Ee CYIIECTBOBAaHUS MaTepuu, 00 aTOMHO-
MOJICKYJISIPHOM TEOpUU CTPOCHHUS BEIIECTBA, O (U3MUYECKON CYIIHOCTH SBJICHHA TPHUPOIBI (MEXaHWYCCKUX, TCILIOBBIX,
ANEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHUE pa3jNyaTh SBICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, JICMOHCTPUPYIONIUX JaHHOE (PU3MUECKOE SBIICHUE, YMCHHE PACIlO3HABAThH MPOSIBICHUE M3YYCHHBIX (PU3NICCKUX
SIBIIGHUN B OKPY’KAIOILIEM MUPE, BbIIETSS UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHU)

Brnanenne ocHoBamMM TMOHSATUHHOIO ammapara ¥ CHMBOJIMYECKOTO sI3blKa (DU3MKHM W MCIIOJIb30BAaHME MX Ui PELICHUs
y4eOHBIX 3aj]a4; YMEHHE XapaKTepru30BaTh CBOICTBA TeJ, PU3NUYECKHE SIBICHUS U MTPOLIECCHI, UCIOJB3YS (PyH/IaMEHTaIbHbIE
Y OMIIUPUYECKUE 3aKOHBI

VMeHue onuckBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/ISI/I‘-ICCKI/IG SABJICHUSA, UCIIOJIB3Ys (1)I/ISI/I‘-ICCKI/IG BCJIMYNHBI

Bnagenne ocHOBaMM METOJOB HAay4yHOTO IO3HAHUSA C Y4ETOM COOJIIOJIEHUs MpaBU O€301IacCHOrO TpyAa: HaOIIOJeHUE
(bU3NYECKUX SIBICHHIM:

YMEHHE CAMOCTOSITEIbHO COOMPATh HKCIIEPUMEHTAIbHYIO YCTAaHOBKY M3 JaHHOTO Habopa o0OpynOBaHUS MO MHCTPYKIIHH,
OIUCBIBATh XOJI OIbITA U 3alUCHIBATh €T0 PE3YIbTaThl, (POPMYIUPOBATH BHIBO/IBI,

MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX MU3MEPEHUN (PU3NYECKUX BEIMYMH: YMEHUE IIAHUPOBATh U3MEPEHHUS, CAMOCTOSITEIHLHO
coOMpaTh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY [0 HWHCTPYKLIMH, BBIYHCIATH 3HAUEHHE BEJIUYMHBI W aHAJIM3UPOBATH
MOJIy4YE€HHBIE PE3YJIbTAThI C YUYETOM 3aJJaHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHU;

MIPOBE/ICHUE HECTOKHBIX IKCIEPUMEHTAIIBHBIX UCCIIEAOBAHHI; CAaMOCTOSTEIBHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U TPOBOJUTH HCCIEAOBAaHUE MO HHCTPYKIMH, MPEICTaBIATh IMOJYYEHHbIE 3aBUCHUMOCTH (PU3MYECKHX BEIMYMH B BHJIE
TabJIUI] ¥ TPaQHUKOB, YUUTHIBATh MOTPELUIHOCTH, JA€IaTh BBIBOBI 10 Pe3yJIbTaTaM UCCIIEI0BaHUS

Ilonnmanue XaPaKTCPHBIX CBOICTB (I)I/I3I/I‘-IGCKI/IX Mozeaeu (MaTepI/IaJ'IBHaH TOYKa, a0COJIFOTHO TBépI[Oe TCJI0, MOICIIN
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CTPOEHUS Ta30B, KUAKOCTEW M TBEPABIX Tell, MJIaHEeTapHas MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO sJipa) U YMEHHUE
MPUMEHSTH UX UL O0BSICHEHUS! (PH3UUECKUX MPOIIECCOB

YMmeHnue oOBACHATH (U3MUECKUE MPOIECChl M CBOWCTBA Tel, B TOM YHCIE€ M B KOHTEKCTE CHUTYalMid NPaKTHKO-
OPMEHTUPOBAHHOI'O XapaKTepa, B YACTHOCTH, BBIABIIATh IPUUUHHO-CIIEACTBEHHBIE CBA3H U CTPOUTHh OOBSICHEHUE C ONOPOH
Ha M3YYCHHBIE CBOWCTBA (PM3MUUCCKUX SBICHUM, (PH3UUIECKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJEIH

YMmenue pemate pacu€THbeie 3amaun (Ha 0aze 2 — 3 ypaBHEHMi), UCHONB3YyS 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINC
(bu3nyecKkre BEIMYUHBI, B YaCTHOCTH, 3aIIUCHIBATh KPATKOE YCIIOBUE 33/1a4H, BBIBISATH HEIOCTAIOIINE JaHHbBIC, BHIOMPATh
3aKOHBI M (POPMYJBI, HEOOXOMUMBIC Ui €€ pEIICHUs, HCIOIb30BaTh CIPABOYHBIC TaHHBIC, NMPOBOAHUTH PACUETHI U
OLICHUBATh PEATUCTUYHOCTh TOJYYCHHOrO 3HAuYeHUsA (U3NYECKOM BEIMYMHBI, YMEHHUE OIpenessaTh pa3MepHOCTh
(U3HYECKOI BEIMYMHBI, IIOTYICHHON IPH PEIICHUU 331291

YMeHne XxapakTepu30BaTh NPUHIMIBI JCWCTBUS TEXHUYECKUX YCTPOMCTB, B TOM 4HCJIE OBITOBBIX MNPUOOPOB, U
MPOMBIIUICHHBIX TEXHOJIOTUYECKUX MPOIECCOB M0 MX OMMCAHMIO, UCTIONB3YS 3HAHUS O CBOMCTBAX (M3MUYECKHUX SBICHHN U
HE00X0UMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH

YMeHne UCIONb30BaTh 3HAHUA O (PU3MUECKUX SIBJICHUSAX B IOBCEIHEBHOW >KM3HM IJIsi OOecredeHus: OE30MacHOCTH TpU
oOpalieHuu ¢ OBITOBBIMM NPHOOpaMH M TEXHUUYECKUMM YCTPOWCTBAMH, COXPAHEHHUsS 310pPOBbS U COOJIIOAECHUS HOPM
HKOJIOTUYECKOTO TIOBEJCHUS B OKPYXAIOIIEH cpese; MOHMMaHWe HEO0OXOJWMOCTH MPHUMEHEHUS JOCTIKCHHHA (PU3UKH |
TEXHOJIOTUH JUIsl pallMOHAJIBHOIO MPUPOIONOIb30BAHUS

11

OnelT moucka, mNpeoOpa3oBaHus U MpeACTaBleHUs HHGOOpPMALIUKU (QUINYECKOTO COAECPKAHUS C HCHOJb30BaHUEM
MH(POPMAIlMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH; YMEHHME OLIEHUBATh JIOCTOBEPHOCTh IOJIyY€eHHOW HH(pOpMalMU Ha
OCHOBE MMEIOIMXCS 3HAHUN U JIONOJHUTENbHBIX UCTOYHUKOB; YMEHUE HUCII0JIb30BaTh IPU BBIIIOJIHEHUU YUYE€OHBIX 3a/laHui
HAyYHO-TIONYJISIPHYIO JINTEpaTypy (U3MUYECKOro conepKaHMs, CIpaBOYHbIE MaTepHajbl, pecypchl ceTd HMHTepHer;
BJIa/IeHHEe 0a30BBIMU HaBbIKAMHU NpeoOpa3oBaHus HHPOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO; YMEHHUE CO3/1aBaTh
COOCTBEHHBIE TMCbMEHHBIE M YCTHBIE COOOIIEHUs] HA OCHOBE MH(OPMAIK U3 HECKOJIBKUX UCTOYHHUKOB
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, ITIPOBEPAEMBIX HA OI'3 110 ®PU3UKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 MEXAHMUYECKHUE ABJIEHUA
1.1 Mexanudeckoe nBmxeHue. MarepuanpHas Touka. Cucrema otcué€ra. OTHOCUTEIBHOCTD JABUKEHUS
12 PaBHOMepHOE 1 HepaBHOMepHOE JBMKeHHe. CpeHss ckopocTh. DopMyia i BRIYUCIICHHS CpeiHeit ckopocTH: V = S/t
PaBHOMepHOE mpsiMOSIMHENWHOE JBH)KEHHE. 3aBUCMMOCTh KOOPJIMHATHI Tela OT BPEMEHM B CiIydae PaBHOMEPHOTO MPSIMOJUHEUHOIO
JBUYKEHUS:
13 x(1)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU JUIsI MPOEKIIMH CKOPOCTH, MPOCKIUU TEPEMEIICHUs, MyTH, KOOPAUHATHI MPU PaBHOMEPHOM
MPSIMOJIMHEHOM JIBU’KEHHUU
3aBUCUMOCTh KOOPJIMHATHI TEJIa OT BPEMEHH B CIIy4ae paBHOYCKOPEHHOTO MPSIMOJIMHEWMHOTO JIBUYKECHUS :
2
Sl =V, *i+ a2 * =
Fan
@opMynbl JUIsi TPOEKIUU NEPEMENICHHs, MPOEKIMN CKOPOCTH U MPOEKIUU YCKOPEHHS NPH PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBI>KEHUU:
2
14 .sx(a‘)=vﬁx-r+ax-?.
U_\'('f) =Upy T4, 1,
a. (t)=canst,
Ul.‘cL - L’}1.'1" =2HISI
I'padukm 3aBUCHMOCTH OT BpeMEHH MAJIsi MPOEKIMH YCKOPEHHsSI, MPOEKIIUU CKOPOCTH, MPOEKIUH TEepEeMEIIeHHs, KOOPAUHATHI MPHU
PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JABUKEHUHU
CBobGognoe maaenue. DopmyIbl, OMHUCHIBAIOIIME CBOOOJHOE TMaJeHHWE Tela 10 BEePTUKAIM (IBIKEHHWE Tella BHHU3 WM BBEPX
1.5 OTHOCUTENILHO TOBEpXHOCTH 3emiH). ['paduku 3aBUCHUMOCTH OT BPEMEHH ISl TPOEKIUU YCKOPEHUS, MPOEKIHUU CKOPOCTH U
KOOPJIMHATHI IPH CBOOOIHOM IaJICHUH TeJa M0 BEPTUKAIH
1.6 CkopocTh paBHOMEPHOTO JIBUKEHUSI TeJla 0 OKpykHOCTH. HanpasneHnue ckopocTH.
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®dopmyra JiJ1s1 BEIYUCICHHS CKOPOCTH Yepe3 painyC OKPYKHOCTH | IIEPUO OOpaIeHUs :
2R
L=
T

LenTpocTpemurensHoe yckopenue. HampaBieHrne HEHTpOCTPEMUTENIBHOTO YCKOpeHUst. @opMyJia il BBIUNUCIEHUS YCKOPEHUS:

dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUs:

V=
T

Macca. IInotnocts BemecTBa. @opmyina Juis BHIYUCIECHUS INIOTHOCTH:
1.7 _m

V

1.8 Cuna — BektopHas ¢pusudeckas BennunHa. CIIoKeHUe CUIT
1.9 SIBnenne nnepnuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroTona:

1.10 F=m-a

COHaHpaBHeHHOCTL BCKTOpA YCKOPCHUA TCJIa U BCKTOPA CUJIbI, I[eI\/’ICTBy'I-OH_ICI\/’I Ha TCJI0

Bzaumopenicteue ten. Tperuit 3akoH HeroToHa:

H F 21 T _1}1—&

TpCHI/Ie IMOKOsA U TPCHUC CKOJIbLKCHUA. dDOpMyna JJIs1 BBIYUCIICHUSA MOAYJISA CUJIbI TPCHUA CKOJIBXKXCHUA!
1.12 Frp —u-N

Hedopmarnus Tena. Yupyrue u Heynpyrue negopmanun. 3akoH ynpyroi aedopmanuu (3akoH ['yka):
M Pkl
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTSHHUS:
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My -1,
F=G.—1 _2

R
Cuna Tsoxectd. Y ckopeHre cBOOOIHOTO MaieHusl.
dopmyiia s BHIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHocTH 3emin: F = mg.

JiBmxenue ranet Bokpyr Conuna. [lepBas kocmuueckasi ckopoctb. HeBecoMocTs U ieperpysku

1.15

Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
D=mi

I/IMHYJ'IBC cucteMsbl Ten. 3MeHeHue HUMITYJIbCA. I/IMHy.]'IBC CHJIBI

1.16

3akoH COXPAaHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CHUCTCMBI TCII:
p=imyUy +imy U, =const

PeakTuBHOE ABM)KCHHUE

1.17

Mexanuueckas pa60Ta. d)opMyna JJIAA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=Fscosc

Mexanuueckast MOIITHOCTb:

n=24
'

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUsl. CI)opMyﬂa JUISL BEIYMCIIEHHUSI KUHETHYECKOM OHCPIUU:

.I'HUE
Be=

Teopema o knHeTHUECKOU dHEeprun. Popmyra i BBIYUCICHNS OTCHIMAIBHONW YHEPTUU TeJa, OJHATOTO

HaJ 3eMIIEH:

E, =mgh

1.19

Mexanunueckas SHEPTUA:
E=E;+E,

3akoH COXpPAaHCHUA MEXaHHUYECKOI SHCPIHUHU. <1>opMyJ1a AJI1 3aKOHAa COXpPAaHCHU A MEXaHH4YEeCKOH OHEPIrruu B OTCYTCTBUC CUJI TPCHUA: E
= const.
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[TpeBparenrie MexaHMUECKON SHEPTUU ITPU HAJTMUUU CHIIBI TPEHUSI.

1.20

[TpocThie MeXaHU3MBI. «30J10TO€ IPABUIIOY» MEXaHUKH.
Peruar. Moment cwiist; M - Fl.
YcioBre paBHOBECHS phlyara:

M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O510KK. KITJ] mpocThIx MEXaHH3MOB,
n= Aﬂme:maa
A‘S&TIHHH

1.21

1.22

1.23

JlaBnenue TBEpAOTrO TEIA.
dopmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tea:

_E
p==-

JlaBnenue raza. ATMocepHOe 1aBICHHE.
I'mapocTaTuyeckoe naBiieHUE BHYTPH KUIKOCTH.
®opmyna A7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @opmyiia 1Ji ONpeesieHNs BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOIIEH Ha TEN0, MOTPYKEHHOE B XKUIKOCTh WIIH ra3:

Ycnopue miaBaHus Tena. [lnaBanue CYHAOB U BO3AYXOIIABAHUC

1.24

Mexannueckue kose0anus. AMIUTUTY/Ia, IEPUOJT U YacToTa Kojebanuit. Dopmyna, CBA3bIBaIONIas YaCTOTY U TIEPUO] KOICOAHMI:

1.25

Maremartuueckuii u HPY)KI/IHHHﬁ MasiTHHUKH. HpeBpameHI/Ie OHCPTHUHU IIpU KoJIe0aTeIbHOM JABVKCHNUN

1.26

?)aTYXaIOH_II/IG KoJIeOaHMsI. BLIHY)KIICHHBIG koJsieOanus. Pe3onanc

1.27

MexaHndeckue BOJIHEL. HpO,[[OHBHLIC " NOIICPCUYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI U CKOPOCTH PACTIPOCTPAHCHH A BOJIHBI:
Lh=v-T
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1.28

3Byk. ['pomMKkoCTb 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKOBOM BOJIHBI Ha IpaHuUlIe ABYX cpell. MH(pa3ByK U yIbTpa3ByK

Ilpaxmuueckue pabomul

W3mepenune cpeqHel IIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBL; )KECTKOCTH MPYKUHBI, KO3(PPHUIIMEHTa TPEHHUS CKOJBXEHUS; paboThI
CWJIBI TPEHUS, CUJIbl YIPYTOCTH; CPEAHEH CKOPOCTH IBHKEHHS OpycKa MO HaKJIOHHOM IJIOCKOCTH; YCKOpEHUs: OpycKa MpH JBUKCHUH
110 HAKJIOHHOH TTOCKOCTH; YaCTOTHI M MEPHO/1a KOJICOaHN MaTeMaTHYeCKOro MasiTHAKA; YaCTOThI U IEpU0JIa KoJeOaHuil MPYKMHHOTO
MasiTHUKA; MOMEHTA CUJIbl, JEMCTBYIOLIETO Ha pblyar; paboThl CHIIBI YNPYTrOCTU MPHU MOABEME Ipy3a C MOMOIIBI0 HEMOJBHKHOTO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOIIBIO MTOIBHKHOTO OJI0Ka.

1.29 HccnenoBanue 3aBUCUMOCTH apXHUMEJOBOM CHIIBI OT 00bEMa MOTpYKEHHOW YacTH Tejla M OT IUIOTHOCTU KHUJAKOCTH; HE3aBUCUMOCTHU
BBITJIKUBAIOIIEH CHJIBI OT MacChl T€Ja; CHJIbI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JABJICHUS M OT POJia MIOBEPXHOCTH; CHIIBI
VIPYTOCTH, BO3HUKAIOIIEH B MPY>KUHE, OT CTENeHH JedopMaluu MPYKUHBI, YCKOPEHUS OpycKa OT yIiia HakjOHa HampaBisIolIeH;
neprosia (4acToThl) KOJIeOaHUI HUTSHOTO MasTHUKA OT JJTMHBI HUTH; TIeproJa KoJeOaHu! MPYKHMHHOTO MasiTHUKA OT MAacChl Tpy3a U
HKECTKOCTU MPYKUHBI; UCCIIEIOBAHNE HE3aBHCUMOCTH MepHojia KoueOaHU HUTSAHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka ycnoBus
paBHOBECHS pplyara
Qusuueckue a6ieHus 8 npupode: TIPUMEPHI IBWKCHHUS C PAa3TUYHBIMUA CKOPOCTSIMH B XHBOW M HEXUBOU NPHPOJIE, ACUCTBUE CHIIBI

130 TpeHHs] B NPUPOJE W TEXHUKE, MPWIUBBI U OTJIMBBL, JBIKeHUE IaHeT COJIHEYHOW CHCTEMBbI, PEaKTHBHOE [IB)KEHUE MKUBBIX
OpPraHu3MOB, PHIYArd B TEJE YEJOBEKa, BIMSIHUE aTMOC(EPHOro JaBIEHUS Ha )KMBOH OpraHW3M, IUIABaHUE PBIO, BOCIPHUSATHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICCHHE, CEIICMIUUECKHE BOJIHBI, IIyHAMH, 9XO
Texnuyeckue ycmpoiicmsea: CIUIOMETP, JATYUKU TOJOKEHUS, PACCTOSIHUS M YCKOPEHUS, AMHAMOMETP, MOAIIUITHUKY, PAKEThI, phlyar,

131 TIOJIBM)KHBIA M HETIOJBWKHBIN OJIOKH, HAKIOHHAS TUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/bI, YCTPOMCTBO
BOJIONIPOBO/A, T'MJIPABIUYECKUN MpPEcc, MAHOMETP, 0apoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, HXO0JIOT, MCHOIb30BAHUE
yIBTPa3ByKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
21 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETHYECKOM TEOpHUH CTpOeHMs BellecTBa. Mojenu TBEPAOTo, >KUIKOTO M Ira3000pa3HOro
' cocTosiHU BeniecTBa. Kpuctammnueckue u aMmopdHbIe Tea

2.2 JIBmxkeHue yactuil BeniectBa. CBs3b CKOPOCTH JABIKEHHSI YaCTHI] ¢ TemMIieparypoil. BpoyHoBckoe nBuxenune, muddy3us

2.3 CMauuBaHue ¥ KalWUISIPHBIE SIBICHUS

2.4 TemoBoe pacupeHue U CKaTHe

2.5 TennoBoe paBHOBECHE

2.6 Buytpennsist sHeprus. PaboTa u Tersonepeaaya Kak crnocoObl H3MEHEHUs! BHYTpEHHEH sHepruu

2.7 Bups! Tensonepenauu: TeMI0NPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHE

2.8 HarpeBanue u oxnaxaenue Ten. KoianuecTBo TemaoThl. Y ienbHas TeMI0EMKOCTb!
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O=am(t,—1)

3aKoH COXpPAaHCHUS SHEPIUU B TCIIJIOBBIX IIpOLECCaX. ypaBHeHI/IC TEIUIOBOro OajaHca:

29 Q+0 +..=0

210 Hcnapenne n konaeHcanus. VismeHeHne BHYTpEHHEN SHEPTUU B IIPOLIECCE UCIAPEHUs U KOHAeHcaluu. Kunenne ;xuikoctu. Y aenbHas
TeroTa nmapoodpasosanus: L = Q/m

2.11 BraxxnHocTh Bo31yXa
[TnaBnenue u kpucramunzauus. Vi3MeHeHrne BHyTpEeHHEH SHEepPruu Npy IUIaBJICHUU U KPUCTAIM3ALKU. Y JielibHas TEIUIOTa MJIaBICHUS:

2.12 0

& m

2.13 BHyTpeHHsIst SHEPTUs CrOpaHusl TOIUIMBA. Y IeNbHasl TEIJIOTa CropaHus Toruea: ¢ = Q/m

2.14 [Tpuntumne! paboTe! TeroBbix Asuratenei. KII1J[ remmoBoro aurarens
Ipaxmuueckue pabomul
W3mepenne ynenpHOW TEIUIOEMKOCTH METAUTMYECKOTO0 MHMJIMHIPA; KOJIMYECTBAa TEIUIOTHI, IIOJIYY€HHOTO BOJOW KOMHATHOMN

215 TeMIepaTypbl (UKCUPOBAHHON Macchl, B KOTOPYIO OmyLIeH HarpeThli LUJIUHJD; KOJMYECTBA TEMIOTHI, OTHAHHOTO HArPETHIM
IWUIMHAPOM, TIOCIIE OMYCKaHUS €ro B BOAY KOMHATHOH TeMIepaTypbl, OTHOCHTEIBHON BIQKHOCTH BO3yXa; YIEIBHOW TETUIOTHI
TUIaBlieHus IbAa. MccaenoBanue n3MEHEHHUsl TEMIIEpaTyphl BOJIBI MPU Pa3IMUHBIX YCIOBUSX; SBJICHUS TEINIOOOMEHA MPU CMEIIMBAHUH
XOJIOOHOW M ropsiuel BOABL; IpoIecca NCIapEHUs

216 Qusuueckue A61eHUs 6 Npupode. TIOBEPXHOCTHOE HATSDKEHUE M KAMJUIAPHBIE SIBICHUS B MPUPOJIE, KPUCTAILIBI B IPHPO/IE, H3ITyUeHHE
CounHia, 3amMep3aHue BOJIOEMOB, MOpCKUE OpH3bl; 00pa3oBaHKHe POCHl, TYMaHa, MHEs, CHEera

217 Texnuueckue ycmpoticmea. KalWIUISPbI, TPUMEPbI WCIOJIb30BAHUS KPUCTAJUIOB, XUIKOCTHBI TEPMOMETp, NATYUK TEMIIEPATypHI,
TEpPMOC, CCTéMa OTOIUIEHUS IOMOB, THTPOMETPBI, ICUXPOMETP, NapoBasi TYypOMHA, ABUraTelb BHYTPEHHETO CTOpaHUs

3 OJIEKTPOMATHUTHBIE SABJIEHUA

3.1 DnekTpu3aius Ten. J[Ba Buaa 3eKTPUIECKHUX 3apsI0B

3.2 B3aumoneiicTBue 3apspkeHHBIX Ten. 3akoH Kyrnona

3.3 3aKOH COXpaHEHUs IEKTPUIECKOT0 3apsaa

34 OnexTtpudeckoe mnose. Hanpsk€HHOCTH aniekTpuyeckoro noist. [IpuHIuUNn cyneprno3uuy 3JIeKTpUYecKUX Mojel (Ha KaueCTBEHHOM
YpOBHE)

3.5 Hocurenu snexktpuyeckux 3apaa0oB. JleHCTBHE AIEKTPHUUECKOro MO Ha dJIeKTpuyeckue 3apsiibl. [IpOBOIHUKN U TUIIEKTPUKU
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[TocTosiHHBIN 51eKTpUYecKuil TOK. JleficTBus nekTpudeckoro Toka. Cuia toka. Hanpsikenue.

3.6
I=qg/t,U=A/
37 DIEKTPUYECKOE COMTPOTUBIICHHE. Y ACTBLHOE SJICKTPHUUECKOE CONTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma just yyactka snekrpuueckoi memu: | = U/R
[TocnenoBareabHOE COCTUHEHHUE TPOBOTHUKOB:
I =1, U=U+U,: R=R +R,
1 1 2 1 2
3.9 [TapaniensHOe COeTMHEHUE TTPOBOAHUKOB PABHOTO COITPOTUBIICHHS:
U=U:1=1+1,; Rzi.
2 2 P
CMenranHbie COSTMHEHUS TTPOBOTHUKOB
310 Pa6ota u MmomHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenmna:
3.11 2
O=I"-R-t
3.12 OmneiT OpcTena. MarHuTHOE MoJie IPSIMOTO MTPOBOAHKKA ¢ TOKOM. JIMHIM MarHUTHOW MHAYKIIUU
3.13 MaruuTHoe 10J1€ MOCTOSHHOr0 MarHuTa. B3anmoneiicTBre NOCTOSHHBIX MAarHUTOB
3.14 JleiicTBre MarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM
3.15 OmneiTel @apazes. SIBneHue snekTpoMarHuTHON UHAYKIUU. [IpaBuio Jlenua
Ipaxmuuyeckue pabomul
N3mepenue 31eKTpUIecKOro COMMPOTHUBIICHUS PE3UCTOPA; MOIITHOCTH JJICKTPHUYECKOTO TOKA; PAOOTHI DJIIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B MPOBOAHHKE (PE3UCTOPHI, JIAMIIOYKa), OT HANpPSDKEHUS Ha KOHIIAX
3.16 MPOBOJIHKMKA; 3aBUCUMOCTH CONMPOTUBJICHHWS OT JUIMHBI TPOBOJHHKA, IUIOMQJH €ro IONEPEeYHOr0 CEYCHHUS U YACIHHOTO
COTIPOTHUBIICHUSI.
[IpoBepka mpaBuna is DJIEKTPUUYECKOTO HAMPSHKEHHUS MPH TOCIEI0BATEIHPHOM COEIMHEHUW IMPOBOJHUKOB; IMpaBWIA TS CHJIIBI
AIEKTPUYECKOTO TOKA MIPH MapAIICIIEHOM COSMHCHUN TTPOBOTHUKOB (PE3UCTOPHI U JIAMITOYKA)
317 Qu3suueckue A6N1eHUs 8 NPUpode. SKTPUICCKHE SBICHHUS B aTMOC(hepe, dJICKTPHUSCTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TI0JIe 3eMITH,

z[peﬁ(b IMOJIFOCOB, POJIb MArHUTHOT'O IOJIA JIA )KU3HHU Ha 3CMJ'IC, MOJISIPHOC CUSAHUC
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Texnuueckue yCI’I’lpOlZCWlGd.‘ SJICKTPOCKOII, aMIIEPMETP, BOJIBTMETP, pEOCTAT, CUETUYMK BHCKTpI/I‘ICCKOﬁ OHEPI'HH, SJICKTPOOCBCTUTCIIBHEIC

3.18 npuOOpBl, HarpeBaTeNbHBIC 3JICKTPONPHOOPHI (NMPUMEPHI), SJICKTPUUYECKHE MPEAOXPAHUTENH, DJICKTPOMATHHUT, 3JIEKTPOJBUrATENb
HOCTOSTHHOTO TOKa, TeHEPAaTOP MOCTOSHHOTO TOKA

3.19 OnekrpoMarHuTHbIC BOJHBI. [1Ikana 3J1eKTpOMarHUTHBIX BOJTH

3.20 Jlyuaesast Mmonens cBeta. [IpssmMonnHeiiHOe pacpocTpaHeHUE CBETa

3.21 3akoH oTpaxeHus cBera. [Iockoe 3epkano

3.22 [Tpenomienue cBera. 3aKOH PEJIOMIICHHUS CBETa

3.23 Hucnepcus cera

3.24 Jlunza. Xop nydeit B mun3ze. DokycHOE paccTostHue JIMH3bI. OnTrueckast cuna gun3bl: D = 1/F

3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUe MPHOOPHI
Ilpaxmuueckue pabomul
M3mepeHne onTHYECKOM CHIIbI COOMparoIell TMH3bI; (POKYCHOTO pacCTOSHUS COOMpAIOIIeH JTMH3BI (II0 CBOWCTBY PaBEHCTBA pa3MepOB

3.26 npeaMeTa U u300pakeHus, Korja peaMeT pacloyiokKeH B IBOMHOM (POKyce), ToKazaTesl MPeIoMIIEHHsI CTEKIa.
HccnenoBanue cBoiicTBa M300pa)KeHUs, TOIYYSHHOTO C MOMOIIBIO COOMpAIONIeH JIMH3bI; U3MEHEHHs (POKYCHOTO PAcCTOSHUS IBYX
CJIO’KEHHBIX JIMH3; 3aBUCHMOCTH YTJIa MPEIOMIICHHS CBETOBOTO JIydya OT YIJia MaJeHHus Ha TPAHUIIE «BO3IYX — CTEKIIO»

397 Qusuueckue asnenus 6 npupooe: 3atMenust Connua u JIyHbI, [BETa Tel, ONTUYECKHE SBJICHUS B aTMocdepe (uBeT Heba, pedpakims,
paayra, MUpax)

3.28 Texnuueckue ycmpoiicmea. O4KH, IEPUCKOII, (OTOAINAPaT, ONTUYECKHE CBETOBO/IbI

4 KBAHTOBEGLIE SIBJIEHUA

4.1 PannoaktuBHOCTH. Anbda-, 6eTa-, raMMma-uzinydeHus. Peakiuu anbda-u Oera-pacnama

4.2 OneiTel Pezepdopaa nmo paccestuto anbda-yactuu. [Inanerapuas moaens aToma

4.3 CocraB aToMHOTO simpa. M30ToIBI

4.4 [Iepnon nmomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakiMy. 3aKOHBI COXPAaHEHHUs 3apsIOBOIO M MACCOBOT'O YHCET

46 DQusuueckue AGNEHUA 6 npupode: €CTECTBEHHBIN upaI[I/IoaKTI/IBHBIﬁ ($OoH, KOCMHYECKHE JTyYH, PaAMOAKTUBHOE M3IyYEHHUE MPUPOIHBIX
MHUHEPAJIOB, JICHCTBUE PaJIMOAKTHBHBIX U3TyYCHUI Ha OPTaHU3M YEIOBEKa

4.7 Texnuueckue ycmpoticmea. CIEKTPOCKOII, HHIUBUIYAIbHBIN T03UMETp, KaMepa BuibcoHa, siaepHast SHepreTuka
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O IIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

1. Tepsimkun U.M., BanoB A.U. ®usuka: 7 knacc: yueoHuk. AO "UsnatenscrBo "[Ipocsemenue”, 2023 T.
2. Tlepbmkun U.M., UBanoB A.W. ®usuka 8 knacc: yueOnuk. AO "M3narensctBo "[IpocBemenue", 2024 r.

3. Iepsimkua U.M., I'yrtauk E.M., iBanoB A.U. u ap. @usuka: 9 kinacc: 6a30Beiii ypoBeHb: yueoOHuk: AO "U3narensctBo "Ilpocsemenne", 2025

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

>

. Mapom, E. A. Mapon ®usuka. CamocTosiTeIbHbIE U KOHTPOJIbHBIE paboThl. 7 kiacc, M.: IIpoceemenune, 2023

. Mapomn, E. A. Mapon ®usuka. Jlugaktudeckue Marepuansl. 7 kiace, , M.: [IpocBemenue, 2023

. Mapon, E. A. Mapon, C. B. I1o3oiickuit ®uzuka. COopHHK BOpocoB U 3aaad. 7 kiacc, M.: [Ipocsemenune, 2022
. Mapon, E. A. Mapon ®uzuka. CaMmocTOSITeTbHBIE U KOHTPOJIbHBIE paboThL. 8 Kitace, M.: [Ipocsemienue, 2024

. Mapon, E. A. Mapon ®usuka. [lugakrruueckue matepuansl. 8 kiacc, , M.: [Ipocsemenue, 2024

. Mapom, E. A. Mapon, C. B. [To3otickuit ®uzuka. COOpHUK BOPOCOB U 3a1ad. § kiacc, M.: [Ipoceemenne, 2024

. Mapon, E. A. Mapon ®uszuka. CaMmocTosTeIbHbIE M KOHTPOJIbHBIE paboThl. 9 kiace, M.: Ilpocsenienne, 2025

e/ o5 B oo BN v M es N o s B e I o s

. Mapom, E. A. Mapon ®usuka. Jlunakruyeckue matepuaisl. 9 kinacc, , M.: I[Ipocsemenue, 2025

© ©® N O oA W e
I

E. Mapom, E. A. Mapos, C. B. [To3oiickuit ®u3uka. CoOopHUK BompocoB U 3anad. 9 kimacc, M.: [IpocBenienue, 2025

[EEN
o

. Abnymaesa O. A., JlsmmeB A.B. / ITox pen. Anexcammuoi M.1O. EcrecTBeHHO-Hay4YHas! TpaMOTHOCTh. Pusnueckne cucreMbl. Tpenaxép. 7-9

kiaccesl. DO VII. Tpenaxkep 1 ydarerocs

[EEN
[EEN

. Kucenes 0. II., SAmmukosa J[.C./Ilox pen. Anexcammuoit M.}O. EctecTBeHHO-HayyHas TpaMOTHOCTh. JKuBble cucteMbl. TpeHaxép. 7-9
kiaccel. DO VII. Tpenaxep A ydaierocs.
12. A6naynaeBa O. A., JIammies A.B., Simmukosa [1.C. / Ilox pen. Anekcamunoii 1.1O. EcrecTBeHHO-HaydHas TPaMOTHOCTD. 3eMJISI 1 KOCMHYCCKHE

cuctemsl. TpeHaxeép. 7-9 knaccel. DDOVYII. Tpenaxep s yqamerocs
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1
2
3.
4

OI'MC "Mos Ikona"
OnekTpoHHbIe GOPMBI YIeOHBIX TOcOOMii n3aarenscTBa [IpocBemenue
Jnarsoctuueckue padoTsl MuHuCTEpCTBa IpocBemeHus: PO

OTtkpbIThI OaHK 3aganuit OI'D

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE ITPOI'PAMMBI

1.

© 0o N o g bk~ wWw DN

e ol o e
o ~ W N - O

[udposas nadoparopus 1o pU3MKe LEHTPA ECTECTBEHHOHAYYHOM HanpaBieHHOCTH «Touka pocTtay.
Kommnektel o6opynosanus «I'MA-nabopatopusi».

AcTtpoHoMHUecKas JeMoHcTpanmonHas mojaens (Comaue-3emits-Jlyna)

bapomerp-anepoun

bnok nutanus perynupyemsli

Be6-xamepa Ha OJIBUYKHOM IITaTHBE

Benepko Apxumena

I'eneparop 3ByKoBOMI

I'urpometp (cUXpomeTp)

. I'mo6Gyc 3Be3iHOTrO HEbAa C MOJICBETKOM
. I'moOyc 3emnu dpusndeckuit

. I'mobyc Jlynsl ¢ moacBeTkoi

. I'mobyc Mapca c nojacBeTkoit

. JluHaMOMETp 1EMOHCTPALIMOHHBIN

. JoxymeHnT-kamepa
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

[[oc1<a HpO6KOBa${, HJIM 1OCKAa MarHUTHO-MapKEPHasi, WiIkd MarHuTHO-MapKEpHas IJICHKAa Ha CTCHY

Kanopumerp ¢ Ha60pOM KalTOpPUMETPUIECKUX TE
Kommnac

KomruiexT noprpeToB it odopMiieHus kKabuHeTa
KommiekT nocyasl JEMOHCTPALIMOHHON C IPUHAIEKHOCTIIMHU
Kommnekt npoBoos

JlabopaHTCcKHit CTON

Maruaut nyroo6pasHblit

Marsut noJoCoBOM JIEMOHCTPAIIMOHHBII

MarsuTHbIE€ CTPEIKH Ha ITOJICTABKAX

MaHoMeTp )KHJIKOCTHOM AE€MOHCTPALIMOHHBII

Maruna snexktpodopHas

MastHuk Makcseia

MUuKpOCKOI 1EMOHCTPALMOHHBIN

Mopenu pakeT-HoCUTENIEeH

Mogens BHYTPEHHETO CTPOEHUS 3EMIIU

Mopenb HeOecHO# cdepsl

Mopenb cTpOeHHs COTHEYHOM CUCTEMBI AJIEKTPUYECKas
Habop akceccyapoB k Teneckomy

Ha60p ,Z[CMOHCTpElL[HOHHBIfI BOJIHOBBIX SIBICHUM

Ha60p ,Z[CMOHCTpElI.IHOHHBIfI 110 JUHAMHUKC BpaAIlaTCIIbHOTO ABUKCHUA

Ha60p )IeMOHCTpaI_[I/IOHHI)II\/’I 110 MAarHUTHOMY ITIOJIFO KOJIBIIEBBIX TOKOB

HaGop neMoHCTpanoHHBIN 110 MEXaHHYECKUM KOJIeOaHUsIM



39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.

HaGop neMOHCTpalMOHHBIN 110 MEXaHUYECKHUM SIBICHUSAM
HaGop asst ieMoHCTpaluu 3JIeKTPUIECKUX MOJIeH
HaGop MakeTOB I1aHET 3eMHOM IPYIIIIBI

HaGop 1o n3yueHuro MarHuTHOTro moJist 3eMiin
HaGop cniekTpasibHbIX TPYOOK ¢ HCTOUHUKOM IUTAHUS
Hacoc BakyymubIii KomoBCKOTO

[Tanouka creknsiHHAsA

[Tasnouka 300HUTOBAS

[Tpu6op Jlenna

[IpunTep

Priuar nemMmoHcTpaMOHHbBIN

Cocynpbl coob1naronmecs

CrakaH OTJIMBHOW JE€MOHCTPALMOHHBIN

CynraH 351eKTpOCTaTUYECKU I

TepmomeTp abopaTopHbIit

Tpy6ka HeroToHa

YcranoBka Juist u3ydeHust porospdexra

OunbTp 115 Habmroaenust CotHIIa

[ap ITackans

[lITaTuB 1EMOHCTPALIMOHHBIN

HITaTuBbl H30IMpYIOIINE

DneKTpOMarHuT pazoopHbIi
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