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MNOACHUTEJIBHASA 3AIIMCKA

AnantupoBaHHas palodas mporpamMma IO TpeIMeTy paccuuTaHa Ha
oOyJaroruxcsi ¢ 3anepxkkoil ncuxudeckoro passutus (3I1P), Haxonmsmuxcs Ha
COBMECTHOM OOYYE€HHH B KJlacce.

[Ipu otbope coaepxaHus MaTepuana, METOAOB UM (GopM pabOThl Ha YpOKe
YUUTBIBAIOTCS CIIEAYIONINE OCOOCHHOCTH MO3HaBaTeIbHOU cdepsl aereit ¢ OB3:
1) Henocrarounas mo3HaBatenbHas aKTHBHOCTh, KOTOPasi B COUETAHUU C OBICTPOU
YTOMJIIEMOCTBIO U UCTOIIAEMOCTBIO MOKET CEPHE3HO TOPMO3UTh UX 00yUYEHHUE U
pasButue. bpicTpo  HacTynmaromiee  yTOMJIEHHME  IPUBOOUT K  IOTEpE
paboTOCTIOCOOHOCTH, BCJIEACTBHE YETO Yy OOYYaIOMMUXCSl BOSHUKAIOT 3aTPY/IHCHUS
B YCBOCHHMH yueOHOTO MaTepuaia: OHU He yIep>KUBAIOT B aMSTH yCIOBHS 3a/1a4H,
IPOAMKTOBAHHOE MPEAJIOKEeHHE, 3a0bIBAIOT CJIOBA; JOMYCKAlOT MHOTOYMCIIEHHBIE
OIMOKK B MHUCBMEHHBIX paboTax; HEPEIKO BMECTO PEIICHMs 3aJayd IMPOCTO
MEXaHUYECKHM MaHUIYJIUPYIOT HU(PpaMu; OKa3bIBAIOTCS HECTIOCOOHBIMU OLIEHUTH
pe3ynbTaThl CBOMX JAEWCTBUN; HUX MPEACTaBICHUS 00 OKpYXalolleM MHUpe
HEJOCTATOYHO HIUPOKH.

2) V pereil ¢ 3aAepKKON MCUXUYECKOIO Pa3BUTHS BBISBIEHBI 3aTPYJHEHUS IPH
BBINIOJIHEHUU 33JJaHUM, CBSI3aHHBIX CO 3PUTENIbHBIM BOCHPUSTHEM MaTepuaia.
HabGntogatorcs HeNOCTaTKM aHajiu3a IMpPU BHIOJHEHUM 33JaHUil B YCIOBHSIX
NOBBIIIEHHON CKOPOCTU BOCIIPUATHUS MaTepHaIa.

3) detu c 3IIP HE MOTYT COCPEOTOUMTLCS HA 3a1aHUH, HE YMEIOT IMOJYUHATH CBOU
NEUCTBUS TpaBHIIaM, COJAEPKAIIUM HECKOJIbKO YCIOBUWA. Y MHOTMX H3 HHUX
npeo0IaatoT UrpoBble MOTHUBBL. OTMEYaeTCs, YTO MHOT/IA TaKUE JAETH aKTHUBHO
paboTaroT B KJ1acce M BBHIMOJIHAIOT 33/IaHUs BMECTE CO BCEMH O0YYarOIIMMUCS, HO
CKOpO YCTAarOT, HAYMHAIOT OTBJEKAThCS, MEPECTAlOT BOCIPUHUMATh Yy4eOHBIN
MaTepual, B pe3yJibTaTe Yero B 3HAHUAX 00pa3yloTcs 3HAUUTEIbHbIE MPOOEIIBI.
[Tpu peanuzanuu yuyeOHOU mporpamMmsel 00U 00BEM coaepkaHusi 00ydeHUs 10
npeamery nereit ¢ 3IIP coxpansercs, HO UMeeT KOPPEKIIMOHHYIO HAIIPaBJIEHHOCTD
Y IPEeIyCMaTpUBAET OPraHU3aLMI0 MHANBUAYAJIbHON noMouu. /(s noctrkeHus
MOJIOKHUTENBHOTO pe3yiabTaTa B oOydenuu jgaereir ¢ 3[IP  wucnonb3yrorcs
Cleylolllue NpUEMBI, CpPEACTBA W METOJAbl OOYy4EHHMs, COOTBETCTBYIOIINE
OCOOEHHOCTSIM Pa3BUTHUSA JE€TEN U UMEIOIME KOPPEKIUOHHYIO HAPABIEHHOCTb:
1) Otb6op coaepxxkaHusi OOy4YeHHMs, a TaKXKE MPEINOYTUTEIbLHBIX BHUJIOB
NEATEIbHOCTH IMPOBOJUTCA C YYETOM ONTUMHU3ALMHU YCIOBUH Ul peaM3aluu
NOTEHIIMAIBHBIX BO3MOXKHOCTEW JETEH C 3aJep>KKOM ICUXUUYECKOro pa3BuTus. B
npolecc 00y4YeHus: BKIFOYAOTCS 3a/IaHUs Ha Pa3BUTHE BOCIIPUATHS,
aHAIM3UPYIOIIETO HAOIIOACHUS, MBICIIUTEIBHBIX ONepaluui (aHajau3a U CUHTE3a,
TPYIIIUPOBKU U KJIACCU(PHUKALUN, CUCTEMATU3ALINH ), JEHCTBUN U YMEHUI.



2) CuctemaTH4eCKOE BBIABICHHE NPOOETOB B 3HAHUSX W WX BOCIIOJHCHUE
(oObsicHEHHE 3aHOBO Y4YeOHOTrO MarepHualia, HCIOJIb30BAHUE IOMOJHUTEIbHBIX
yOpaXHEHUW U 3a7aHui);

3) Yacto ucronb3yroTcs HarjsaHble TUIAKTUYECKHe MOoCcoOOus U pa3HooOpa3HbIe
KapTOYKH, MOMOTarollue pedeHKY COCPEeIOTOYUTHCS HAa OCHOBHOM MaTepualie
ypoOKa M OCBOOOXKIAIOIINE €T0 OT paboThl, HE UMEIOIIEH TPSIMOTO OTHOIICHUS K
U3y4aeMoil TeMme; MPUMEHSIOTCS YETKUE CXEMbl W TaOJHIlbl, MPUOIMKEHHBIE K
KU3HHU, PEATUCTUUYECKUE WIUTIOCTPAIMU, PALMOHAIBLHO OMNpeaeiseTcs 00beM
NPUMEHEHUS HATJISAIHBIX CPECTB.

4) YtoObl n30ekaTh OBICTPOrO YTOMIJICHHUS, TUIUYHOTO JJIsi OOYYaroOUIUXCS C
3aIEPIKKON MCUXUYECKOTO Pa3BUTHUS, UCIOIB3YETCS MEPEKIIOUCHHE YUYEHUKOB C
OJIHOTO BHJA JIEATETHLHOCTH Ha npyroil. B obydenuu nereit ¢ 3IIP uzberaercs
MEePErpy>KEHHOCTh, KOTOpasi CHUXAET KauyeCTBO BOCHPHUATHS MaTepuansa u
NPUBOJUT K OBICTPOMY YTOMJIEHUIO M SMOLUMOHAJIBHOMY MPECHIIMICHUIO
IIKOJTbHUKOB.

5) Pa3BuTui0O TO3HABAaTENbHOW  AKTUBHOCTH  y4YalllUXCSl, MPOSIBICHUIO
3aMHTEPECOBAHHOCTH B TMPUOOPETEHWU 3HAHUW CIMOCOOCTBYIOT HUJAKTHUECKHE
UTPBI U ITPOBBIC PUEMBI.

6) Ilpu ycTHOM ompoce BOINPOCHI CTaBATCS YETKO, KPAaTKO, YTOOBI JETH MOTJIU
OCO3HAaTh UX, BILyMaThCs B COZiepKaHue, Ta€Tcst BpeMs Ha 00 [yMbIBaHHE.

7) YuuThIBaeTCS ATAHOCTH (HOPMHUPOBAHUSI CIIOCOOOB yUEOHOU JESITEIbHOCTH:
CHauaja JeTed y4JaT OpPUEHTHUPOBATHCS B 3aJaHWHU, 3aTE€M BBIMOJHSITH y4eOHbIC
JEUCTBUS 1O HATJIJHOMY O0pasily B COOTBETCTBHU C TOUYHBIMU YKa3aHUSMHU
B3POCJIOrO, 3aT€M — IO CJIOBECHOM HHCTPYKIIMU MPU €€ MOCIeq0BaTeIbHOM
W3JI0KEHUH.

8) Jlnsa obserdyeHusi TPyAHBIX 3aJaHUN MCTOJIB3YIOTCS CHEIUaTbHBIE METOABI U
MPUEMBI: HaIVISIAHOCTh (KApTUHHBIE IUJIaHBI), OMOPHBIC, OO0OOIIAIONINE CXEMBI,
«MPOrpaMMUPOBAHHBIE  KApTOUKW», rpaduueckue  MOJACIH,  KapTOUYKHU-
MTOMONIHUIIBI, KOTOPBIE COCTABJISIFOTCSI B COOTBETCTBUU C XapaKTEPOM 3aTPyAHEHU
NPy YCBOEHUWU Y4eOHOTO MaTepuasa; ajirOpUTMbl, MPUEMbl TPEANHUCAHUS C
yKa3aHUEM TOCIIeIOBATEILHOCTH ONEpalfii, HEOOXOIUMBIX JJIsl pEIIeHUs 3a/1a4;
JIOTIOJIHUTENIbHBIE HABOJISAIIME BOMPOCHI; 00paslibl pelIeHUs 3ajiay; IOodTarHas
MpoBEpKa 3ajlad, MNPUMEPOB, YyhnpaxkHeHuil. CllOBECHbIE METOAbl OO0y4YeHUS
(paccka3, Oecena, OOBSICHEHHE W Jp.) JOJKHBI COUYETATHCA C HATJISIHBIMU U
MPaKTUYECKUMH METOIaMHU.

9) g KOHTpOJiA U OUEHKU Hcnoib3yrorcss uHble KMMBbl, pe3ynabTaThl Tpyaa
peOeHKa He OIICHUBAIOTCSA B CPABHEHUHM C IPYTHUMU yUAIIUMUCH.

10) B pa6ote ¢ nerbmu ¢ 3IIP ucnonb3yercs ocoObIi Meaarornyeckuil TakT —
HE0OXO0MMO 3aMedaTh M MOOILIPSATh MaJieHIINe yCleXu JeTed, pa3BUBaTh B HUX



BEpY B COOCTBEHHBIE CHUJIBI U BO3MOXKHOCTH, MOJACPKHUBATH IMOJOKUTEIbHBINA
OMOLMOHAJIbHBINA HACTPOM.

[IporpaMmMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIETr0 0O0pa30BaHUA
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3ylbTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeNbHON MNpPOTpaMMBbI, IMPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoMm deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

ConmepxaHne mporpaMmbl MO (M3WKE HANpPaBIeHO Ha (OPMUPOBAHHE
€CTeCTBEHHO-HAYYHOW T'PAaMOTHOCTH OOYYAIOIIUXCS W OPraHU3alfi0 H3YYCHUs
¢u3MKKM Ha JEATENBHOCTHOW OCHOBe. B mporpamme mo (uM3MKe YYHUTBHIBAIOTCS
BO3MOXXHOCTH y4deOHOro mpeamera B peanmzanuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Y4YCeHHUS, a TAKKe
MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYyYHBIX yUEOHBIX NPEJIMETOB HAa ypPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMMma no ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
o rojgam oOydeHus (Mo Kiaccam), mpejiaraeT IpUMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOINXCS.

[IporpaMma mo Qusuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbI IO y4eOHOMY TIpEeIMETY.

dusuka ABISIETCS CUCTEMOOOPA3YIOINM ISl €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IPEIMETOB, MTOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOIECCOB U SIBJICHHIA,
U3y4aeMbIX XUMUEH, OMoIoruel, acTpoHOMHEN U (pU3HUecKoi reorpadueii, BHOCUT
BKJIAJI B €CTECTBCHHO-HAyYHYIO KapTHHY MUPA, MPEIOCTABISET HanbOoliee SCHbIC
o0pa3ipl MPUMEHEHUsI HAyYHOTO METOJIa MO3HAHUS, TO €CTh CIOCo0a MOIYYCHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETO
o0pa3zoBaHus COCTOMT B ()OPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTEepeca K HayKe y 00y4Jaronnxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE IMPEAINOJaracT OBJAJCHHE
CIIEIYIOIUMHA KOMITIETEHTHOCTSAMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYUIHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UWHTEPIPETHPOBATH  JaHHbIE W  HWCIONB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lenrn wsyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO O0OIIETo 0Opa3oBaHUS
ompeneneHsl B KoHnennuu mnpernonaBanus ydeOHoro npeamera «®dusmka» B
oOpa3oBareNbHBIX oOpraHuzanusax Poccuiickoit ®@enepanuu, peagu3yrOIIMX



OCHOBHBIE  001Ie00pa3oBaTeabHble MPOrPAMMBI, YTBEPKIEHHON pelIeHHeM
Komnernn Munucrepersa npocsemienust Poccutickoii @enepanuu (poToKos oT 3
nekaopst 2019 r. Ne ITIK-4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNE HWHTEpeca W CTPEMJICHHS OOydYaloluxcsi K HaydYHOMY
W3YUYCHUIO TPHUPOJIBI, PA3BUTHUE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (OpMHUpPOBAHUE
MCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAKOIIUM SIBIICHUSIM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3y4eHHsI OCHOB
CTpPOCHUS MaTepuu U HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;
dbopmupoBaHUE TIPEACTABICHUN O poJid (DU3UKH IJIsT PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTaBIEHUH O  BO3MOXHBIX  cdepax  Oymyuen
npodecCHOHANEHON AeSTENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JTanbHEHIeMy 00y4EHHUIO B 9TOM HAIIPABJICHUH.

JlocTmkeHne 3THX IeJied MmporpaMMbl MO (HU3WKe Ha ypOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUUBACTCS PEIICHUEM CIICYIONINUX 3aa4:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npuoOpeTeHNe YMEHHI OMHUCHIBATH U OOBSICHATH (PU3UYECKHE SBICHUS C
UCTIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacy€THBIX 3a7ad ¢
UCITIOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPUYECKHUX "
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SBICHUS U BBITIOJIHATH OIBITHI,
nabopatopHble  pabOThI M AKCIEPUMEHTAIBHBIE HCCICIOBAaHUSI C
UCITOJIb30BAHUEM U3MEPUTEITHLHBIX TPUOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMaluel (HU3NIECKOTO CONEepKaAHUS,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (DM3UKHU, aHAIH3 U
KPUTHYECKOE OlICHWBaHNE WHPOPMAIIUH;

3HaKOMCTBO cO c(hepamu npodeccuoHaNTbHON IesSTEIbHOCTH, CBI3aHHBIMU
¢ (Gu3uKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

oOpa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 vaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heaenmo), B 9 kiacce — 102 ygaca (3 yaca B Henerto).



[Ipennaraemplii B mporpamme mno (u3MKe mnepedyeHsb JabopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTeIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH
00ydJaromuxcsi, CIUCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpesiaraéMblX B paMKax
OCHOBHOTO T'OCYJIapCTBEHHOTO 3K3aMeHa 1o (hHu3mKe.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pasznen 1. ®usuka u e€ poab B IO3HAHUM OKPYKAIOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, DJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNMUMHBL. M3MepeHue @u3nueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi cicTeMa €IMHHIL.

Kak ¢wusuka wu gapyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOIY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmoaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usnyeckue MpuOOPHl U MpoLEeypa NPSIMbIX U3MEPEHU aHAJIOrOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOTO MpUdopa.
2. N3mepenune pacCTOAHUN.
3. H3mepenue oO0bEéMa )KUAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX Tel.
5. M3mMepenue Ttemreparypbl MpU NOMOLIM KHAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeeHUS 0 CTPOECHNH BelIeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe nBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaITMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbhIX COCTOSHHMSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysun.
3. HaGmonenue  siBneHUN,  OOBSACHSIOMIUXCS  MPUTSHDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAHUEM

dboTorpadmuii).
2. OnpIThI IO HAOIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBnenne uHepuMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tesl Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IWHHULE
0o0BEMa BelecTBa.
Cuna Kak XapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBID JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoi. PaBHozaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTOo JIBHXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBHM TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKaA B XKUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbXKEHHUS Opycka WM IIapuKa Mo
HaKJIOHHOU IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacTsDKEHUA (AedopMaliim)
MPY>KUHBI OT MIPUII0KEHHON CUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIIKNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS ra3a OT o0BEma, TemmepaTyphl. llepemaua naBieHuUs
TBEPBIMUA TEJAMU, KUIAKOCTSIMU U TazamMu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOMHBI. [ 'mapocraTmyeckuid
napajaokc. Cooburaroniyecs: cocysl. ['uapaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3MymrHONW 00o0noukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJEHUs. 3aBUCUMOCTh aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBrEe KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauyuu.
3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBieHUs )KUIKOCTBIO U Ta30M.
Coolmiaromuecs cocyabl.
['mppaBnuyeckuii mpecc.
[IposiBnenune neicTBrst aTMOC(PEPHOTO JTABICHUS.
3aBUCUMOCTH BBITAIKHBAIOIIEH CHUJTBI OT 00BEMA MOTPYKEHHOM YacTH Tesa
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.
8. YCIIOBUE IJIaBaHUSA TEJI: IUIABAHKUE WIIU OTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIECHUS TIJIOTHOCTEN TENIA U JKUJIKOCTH.
Jlabopamopnsie padomul u onsimel.
1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPyKEHHOM B
YKUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEoO,
MOTPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl TeJa.
4. OnbITBl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTD
YacCTH Te€Ja U OT INIOTHOCTU KUJKOCTH.
5. KoHcTpyupoBanue apeomMerpa UM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpeIeIEHUE €€ IPY30II0ABbEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [I[ppumenenue npaBuiia paBHOBECHS pbluara K 0J10Ky. «30J10TOe
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npasmiio» Mexanuku. KI1JI npocTteix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OHOTO BHIA MEXaHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JBUKEHUU TeJia 10

TOPU30HTATBHON TOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.

8 KIIACC

Pa3nen 6. TenJioBble siBJIeHHS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaOWUISIPHBIE sABJICHUS. TEnI0BOe paclInpeHUe U CKaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH DHEPTUU:
TeIIonepeaaya u CopepiieHue padoTsl. Bubl Terionepeaaun: TeIIONpPOBOHOCTD,
KOHBEKIIHS, U3JTyYEHHUE.

KomnnyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eIIO00OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA I[UIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcmapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOTo
JIaBJICHUSL.

BnaxuocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermmoBbix asurarenei KIIJ temmoBoro nuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUS.
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Hab6mronenue nuddysun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
HaOmronenue TenaoBoro pacuiupeHus Ted.

M3meHeHne naBieHUs ra3a Mpyd U3MEHEHUH 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIEepaTypsl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenus.

. HaOnmronenne nocTostHCTBA TeMIepaTyphl IPU MIABICHUHU.
13.

Mopenu Teru1oBEIX JBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00BbEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHEHHs BHYTPEHHEH OSHEPrud Telna B pe3ysbTaTe
TEeIIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanre sBICHHS TEIIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW W
ropsAYEHr BOJBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METATUICCKUM ITUITUHAPOM.

OmnpeneneHue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesnieHue OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

Pasznen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonericTBue
3apsoKeHHBIX Teld. 3akoH KyioHa (3aBUCMMOCTh CWIJIBI  B3aWMOJAEWUCTBHSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMM).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh anexTpuyeckoro mons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTApHBIN 3JIEKTPUUYECKUI 3apsil.
Ctrpoenue aroma. IIpoBOJHMKM W JUAJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
HcTOYHMKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HAIpPSKEHUE.
ConpoTuBIE€HUE MPOBOJHUKA. Y AEIBHOE COMPOTHBIICHHE BeliecTBa. 3akoH Oma
JU1s yuactka nenu. [locnenoBarenbHOe U MapajlyIeNbHOE COEIMHEHUE POBOJHUKOB.

PaGora u MomHOCTH »3yeKTpuueckoro Toka. 3akoH J[[xoymns—Jlenua.
DReKTpUYEeCcKre IIeNu U MOTPEOUTETN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mone 3eMJIM M €ro 3HAa4YeHWe Ui KU3HM Ha 3emiie. OmnbIT
Opcrena. MarauTHOeE 1oJie ANEKTPUUYECKOro TOKa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKeE. J[€iiCTBHE MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOBUTATEIb
IIOCTOSIHHOTO  TOKa. MCronp30BaHWE DIEKTPOABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX Y Ha TPAHCIIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBuino Jlenua.
DneKTporeHeparop. CriocoObl  MOJIy4eHHUS ~ DIJCKTPUYECKOH  DHEPIUH.
DIEKTPOCTAHIINHI Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu.

DJIeKTpU3a1us TEJl.
JIBa pona 3JIEKTPUYECKUX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEN.
Y CTpONCTBO U JEHUCTBUE IEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPSAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKN TOCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. I"'a30BbIi pa3ps.
. U3mepenune cuibl TOKa aMIepMETPOM.
. 3MepeHne 3JIeKTpUIECKOro HAPSKEHUS BOJBTMETPOM.
. Peocrar 1 Mmara3suH COnpOTHUBIICHUM.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTHU Pa3/IeJICHUS MOJIOCOB MAarHuTa.
. MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MaruutHoe noje Toka. JJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM UHAYKIIHUH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpaBiICHUS HWHIYKIMOHHOTO TOKA OT YCJIOBUM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIONCHHWIO DJEKTPU3AMK Tel WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSL DSJEKTPUYECKOTO TMOJS Ha TMPOBOJAHHMKU U
JUDJIEKTPUKH.

COopka u mpoBepka pabOThI IEKTPUIECKOHN TIEMH TTOCTOSTHHOTO TOKA.
W3mepeHne U peryaupoBaHUe CHIIbI TOKA.

H3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIITHE 3aBUCUMOCTb ANEKTPUYECKOTrO
CONPOTHUBIIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAU IONEPEYHOTrO
CEUYEeHHS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJIS CHJIBI TOKa MPHU MapalIeIbHOM COCIUHEHHUH
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHrue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTHA CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsDKEHMS Ha HEU.

Onpenenenue KII/[ HarpeBares.

HccnenoBanre MarHuTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.
N3y4yeHnne MarHuTHOTO TOJIS IIOCTOSTHHBIX MAarHUTOB MPHU UX 00bETMHCHUH
Y pa3AeIICHUN.

HccnenoBanue necTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOLUIUME 3aBUCUMOCTh CHJIBI  B3aUMOJEHCTBUS
KaTYIIKW C TOKOM M MarHuTa OT CHJIbI TOKA U HAPABJICHUSI TOKA B KaTYIIIKE.
W3y4yenune neicTBUS MarHUTHOTO MOJISl HA TIPOBOTHUK C TOKOM.



19. KoHCTpyHpoBaHue u u3yuyeHue paboThl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJ1 35eKTpoABUTaTeNbHOM YCTAHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
UCCJICIOBAHNE W3MEHECHMM 3HAYCHUs M HAIPABICHHUS HHAYKIMOHHOIO

TOKa.
9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWkeHHE. MarepuanpbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHne. HepaBHoMepHoe npsMonuHenHoe aBuxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMOsMHEHOe aBmxkeHue. CBoOomHOe
nageHue. OnsITel ['amues.

PaBHoMepHOe aBmkeHHE MO OKpyx)HOcTU. Ileprog m wacroTa obpaieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HptoTroHa. Bropoi#t 3akon HeroTtoHa. Tpertuii 3akon HeroToHa.
[IpyHLIMO Cynepno3uLUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbXKEHUS, CHUIIa
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEeHHE CBOOOIHOTO
najgeHus. JIBuxenue miaHeT BOKpyr Connua. IlepBas kocmMuueckass CKOPOCTb.
HeBecomocCTh U neperpysku.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mMnynbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsKecTH, yHpyrocTH,
Tperust. CBa3b dHEpruu u pabotel. [loTeHnnanpHast SHEPTUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus ckatou npyxunsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaOnroneHue MEXaHMYECKOro JBH)KEHHS T€Ja OTHOCUTENIBHO PAa3HbIX TENl

OTCYETA.
2. CpaBHEHME NyTE€W W TPACKTOPUM NBUKEHUS OAHOTO M TOrO XKE Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.
HaGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.



8.
9.

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

Habmronenrne MexaHU4YeCKUX SIBICHUN, TPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KabuHeTa PU3MKy.

3aBHCHMOCTh YCKOPEHHS Tela OT MAacChl Tejla U JCUCTBYIOLIEH Ha HEro
CHJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aUMOICHCTBUHU TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUKECHHH.

[lepenaua umirynsca npu B3aMMOAECUCTBUM TEIL.

[IpeoOpa3oBanus SHEPTUU MPHU B3aUMOCHCTBUU TEI.

CoxpaHeHue UMITyJIbCca MPH HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHue MEXaHNYEeCKON SHEPruM MpH CBOOOIHOM MaJICHUN.
CoxpaHeHne MEXaHUYECKOW PHEPTUU NP ABMKEHUH Tea MOJI ACHCTBUEM
OPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBUKCHHSI IIAPUKA WITH TEIEHKKH.

Omnpenenenrue cpeaHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JIBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIreHTa TPEHNUS CKOJTBXKEHUS.

OnpeneneHne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS TP PABHOMEPHOM JIBI)KEHUU TeJa I10
TOPU30HTAILHON MTOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEITOABUKHOTO U TTOBUKHOTO OJIOKOB.

W3ydeHne 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3nen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.



KonebarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPHOI,
4acToTa, aMIUINTYJa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenne
SHEPrUH MPHU KOJIeOATETFHOM JBUKEHHUH.

3aryxatomue — koieOaHus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckne BoJHBI. (CBolcTBAa MeXaHHYeCKMX BOJH. [IpogonbHble H
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJIHBI.

3Byk. I'poMKoCTh 3Byka M BbicoTa TOoHA. OTpaxeHue 3Byka. MHdpa3Byk u
YJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenuwe koneOaHWi TeE IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YIOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnrofnenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnpocTpaneHnyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).
HaOnronenue 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimel.
1. OmpegeneHre 4YacTOTbl M IEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasiTHUKA.

2. OmpeneneHue 4acToThl M EPUOJIA KOJIEOAHHI MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHHM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOA KOIeOaHU NPy KUHHOTO MasgTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTH TiepuoAa KojeOaHui rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPY>KUHHOTO MasiTHUKA OT MACChl IPpy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

Paznea 10. D1eKTPOMATrHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  JJEKTPOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

OnexTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
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Jlabopamopnvie padbomul u onvimeul.
1. W3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOUIBI0 MOOHIBHOTO
TenedoHa.

Pa3nea 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlyasl. Otpaxenue ceta. [Lnockoe
3epKasio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHUs cBeTta. lloliHOe BHyTpeHHEe
oTpaxkeHue cBeTa. Mcnonab30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xop myuent B mna3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOIIA
u Teneckona. ['na3 kak onrtuyeckas cucrema. biiM30pyKkocTs U 1allbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIEKTpaJbHBIX 1IBETOB. Jlucniepcust cBeTa.

Hemoncmpauyuu.

[IpssMOnMHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxxeHUM B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

OnTuyecKuil CBETOBO/I.

Xona mydeil B coOuparoiieii InH3e.

XoJ 1ydyer B pacCEMBArONIEH JIMH3E.

[Tonyuenue n300paxeHuit ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaens rnasa.

11. PaznosxeHnue 6em1oro cBeTa B CIEKTP.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOTO Jiyya OT yIJia
naJeHUsl.

2. W3ydeHue xapakTepuUCTHK M300pakeHHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUS] HA TPAHULIE «BO3yX—CTEKIIOM.

4. Ilomydenue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOILEH JIUH3BI.
Omnpenenenve (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoei
JIMH3BI.

6. OINBITHI 1O Pa3JI0KEHUIO OENIOro CBETa B CIEKTP.

7. OnbIThl O BOCHPUSATHIO IIBETA MPEAMETOB MpPHU UX HAOJIOJACHHHM 4Yepes3
[[BETOBBIE (DPUIIBTPHI.
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Pa3nen 12. KBanroBble siBJIeHUSA.

OmnbiTel Peszepdopaa u mmanerapnas mojens aroma. Mogenb aroma bopa.
Hcnyckanue u norniouenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydenusi. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro sapa. HW3zortonsl. PaanoakTuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX SI€Ep.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Slnepnasa sHepreruka. JleMCTBHS pPAAUOAKTUBHBIX M3JIYUYCHUW HaA KUBBIC
OpTaHU3MBL.

Hemoncmpauyuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BogopoJa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTumka MOHU3UPYIOMINX U3TYyUCHHI.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaOnroneHue CIuIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIUM YaCTULBI IO TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. M3mepenue pagnoakTuBHOro (PoHa.

IHoBTOpPHUTEIHLHO-00001IAIOIIIUI MOYJIb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOTYTb TIPEIHA3HAYEH IJISl CUCTEMATHU3AINN
¥ 0000IIeHNS TPEIMETHOTO COIEP KAHUS U OIBITA ACSITEbHOCTU, MPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (U3MKH, a TaKKe JJisl MOATOTOBKU K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY Mo (GU3HKe JJisi 00ydaroIMXcs, BhIOPABIIUX ATOT
y4eOHBIN MpeIMeET.

[Tpy M3ydeHUM AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHE HAay4YHBIX METOHOB HMCCIEIOBAHUS
SBJICHUN TPUPOABl U TEXHUKH, OBJAJICHUE YMEHHUSIMH OOBSACHATH (PU3UUECKHE
SBJICHUS, MPUMEHSA INOJIyYCHHbIE 3HAaHWs, peElaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMIMATBHO AEATEIbHOCTHBIN XapaKTep JAHHOTO pa3/ielia pean3yeTcs 3a
CYET TOTO, YTO 00YYAIOUIUECS BBIMOJHAIOT 33JjaHusl, B KOTOPBIX UM MPEIaraeTcs:



Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacrno3HaBaTb M HAYyYHO OOBSICHATh
buznyeckue IBJICHUS B OKPY>KAIOILIEH MPUPOE U MOBCEAHEBHOMN KU3HHU;
UCIOJIb30BaTh HAyYHbIE METOJIbI UCCIEIOBAHMS (DU3HUUECKUX SBICHUH, B TOM
4yycie A IPOBEPKU TMIIOTE3 U MOJIYyYEHUS] TCOPETUUYECKUX BBIBOJIOB;
OOBSACHATh HAyyHble OCHOBBI HamOojee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUUECKOTO MCI0JIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIUMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuaronierocs OyayT copMUpOBaHbI CIIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHUKEHUN
duzukuy;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMUIIOB B JAESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuyecTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTHM (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

— pa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIyyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUS Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYAOBAHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hopMHpOBAaHHOCTH HAaBBIKA peIEKCUU, TPU3HAHKIE CBOETO MPaBa Ha OLUINOKY
Y TAKOI'0 XK€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:



e — AaKTMBHOE ydyaCTHME€ B PEIICHUHM MPAKTHUECKHUX 3anay (B paMKax CEMbH,
0o0pa3oBaTeNbHOM  OpraHW3alli, TrOpoJia, Kpass) TEXHOJOTHYECKOH U
COLIMAJIbHOW HANPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3NYECKUX 3HAHUH;

e — UHTEpEC K MPAKTUUYECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOrM4€CKOro BOCIIUTAHUS

e — OpHUEHTAlUs Ha NpPUMEHEHHE (U3MYECKUX 3HAHMW JJI pelIeHMs 3a1ad B
o0JacTh OKpy’Karolled cpenbl, [UIAHUPOBAaHUS IOCTYIIKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e — OCO3HaHME TIJI00AJIBHOIO XapaKTepa SKOJIOIMYECKHUX IMpoOJieM M MmyTed ux
peuieHus;

e 8) aganTanMuM K M3MEHAIOUUMCH YCIOBHSM COLHAJIBHON M NMPHPOAHOM
cpeabl:

e — IOTPEOHOCTh BO B3aUMOJEWCTBUM IIPU BBIIIOJIHEHUU HCCIECJOBAaHUN U
IPOEKTOB (PU3MYECKOM HANPABIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAaHUAM
IpYTuX;

e — TIOBBIIEHUWE YPOBHS CBOEHM KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO
NEeATENBHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie (OpMyINpPOBATh
UJICH, TOHITHS, TUIIOTE3bI O (PU3HMUECKUX O0BEKTaX U SBICHUSIX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTH
(1)56637197

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINUYECKUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATh U BBISIBJIATH B3AUMOCBSI3H IPUPO/IbI, 00IIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOMX JCUCTBUH C y4ETOM BIIMSHMSA Ha OKPYXKAIOIIYIO Cpeny,
BO3MO’KHBIX INTIOOAJIbHBIX MOCIEICTBUN.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTte 0CBOCHUS MPOrpaMMBbl 10 (PU3UKE HAa YPOBHE OCHOBHOTO OOIIIErO
obpazoBanmsi y oOydarmierocss OyayT chOpMHUPOBaHBI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  Y4YCOHBIE  JCHCTBHS,  PETYJISTHBHBIC
YHUBEpCAJIbHbIC YUCOHBIC JICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjornueckue JeicTBUA:



BBISIBJSITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NUYECKUX
SIBJIEHUI U IIPOLIECCOB, JAEJIaTh BBIBOBI C UCIIOJIB30BAHUEM JETYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUraThb T'MIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 perieHns yueOHON Pu3ndeckoii 3a1aun
(cpaBHEHHE HECKOJBKHX BApUAaHTOB pEIICHHs, BBIOOp Haubosee
HOJXOJSIIETO ¢ YUETOM CAMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBhIe uccieaoBaTe/IbCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIPHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DHU3UUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaIHIo,
MOJIyYEHHYIO B X0/1€ UCCIIEIOBAaHUS HIIM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSATH Pa3JINYHbIE METOABI, MHCTPYMEHTHI M 3aIPOCHI MPHU TIOUCKE U
orbope WH(GOpPMAIMK WM JAaHHBIX C Y4€TOM TPEIIOKEHHONW ydeOHOM
bu3ndecKoil 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHHS;

CaMOCTOSITEIbHO ~ BBHIOMpaTh ONTHUMAIbHYIO (opMy TpeICcTaBICHUS
uHbOpMAIlMU W WIUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOKHBIMU
cXeMaMu, IuarpaMmMaMu, HHOU rpaduKoi U uX KOMOMHAIIMSIMHU.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOH TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA PEIICHHE 3aJaud U TOIJAep KaHHE
0J1aroxeaTeILHOCTH OOIICHUS,



COMOCTAaBJATh CBOU CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
Juanora, oOOHapyXKHBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
NyOJIMYHO MPEACTABIATH PE3YIbTAThl BHIIOJHEHHOTO (PU3NYECKOTO OTIbITA
(9KCIIepUMEHTA, UCCIIC0BAHUS, IPOEKTA);

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATH [IeTH COBMECTHOW JIESTeIbHOCTH, OPTaHU30BBIBATh JEHCTBUA
no e€ JOCTIKEHHUIO: paclpeiensTb pOjiH, OOCYXIaTh TMPOLECCh U
pe3yIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOACH;
BBITIOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HampaBJICHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMH YICHAMU
KOMAaH/IbI;

OLIGHUBATh KAa4e€CTBO CBOErO BKJaJa B OOIMIMKA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTyalMsIX, TPEOYOIINX
JUIs pelieHns (pU3NUECKUX 3HaAHUI;

OpUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUYyaJdbHOE, TPHUHSATHE pEIICHUs B TpyNIe, NPUHATHE pEIICHUN
rpymIon);

CaMOCTOSITEJIBHO COCTABJIATh AITOPUTM pEIICHUsT (PU3NUECKON 3a1aul WIN
IUTaHAa MCCIIEOBAHUSA C Y4YETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAJiaraeMble BapUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIbHbIN HHTE/LJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh miaH €€ u3MEeHEeHUS;
OOBACHATH TMPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAESATEILHOCTH (B TOM YHUCIIE€ B XOJ BBIIOJIHEHUS
bu3MYeCcCKOro HMCCIEAOBAHWS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUIM;

CTaBUTh ce0s1 HA MECTO JPYTOro 4eJ0oBeKa B XO/1€ CIOopa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JAPYTOro;



NpU3HaBaTh CBOE MPABO Ha OMIMOKY MPU pelIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CAUHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIDKECHHE (paBHOMEpPHOE,
HEpAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYIOIIAs
cua, nedopmarus (ynpyras, MJIacTUYECcKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHE YACTHUI] BEIIECTBA,
PaBHOMEPHOE  JIBDKEHUE, HEPAaBHOMEpPHOE  JBWKECHHE, HHEPLMUS,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpallleHHUs], IIepe/iada JaBICHUs TBEPABIMU TE€JIAMH, )KUJKOCTSIMU U Ta3aMH,
aTMOC(epHOE [aBJICHHWE, IUIABaHHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPIruM) MO ONHCAHUIO WX XapPaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpY’)KalollleM MHpEe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MpPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMHU B >KMUBONM U HEXKUBOU
NPUPOJIEC, NEUCTBUE CWJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIHSHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIABaHHUE pPbIO, pbluaru B
TeJIe 4eJOBeKa, MPU ITOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1auy B yUeOHYIO,
BBIJICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHHA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKHUE SBIICHUS, UCIIONB3YS
bu3nUecKkue BeIMUrUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOpOCTb, CPEIIHSISI CKOPOCTh, CHJIa YIIPYIOCTH, CHJIA TSKECTH, BEC TEIA,
CuJjia TpEHHUsl, JaBlieHuE (TBEPAOTO Tea, )KUJIKOCTH, Ta3a), BRITAIKMBAIOIIAS
cuia, MeXaHW4eckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOO(POUIIMEHT TMOJE3HOr0 JIEUCTBUS MEXaHU3MOB, KHUHETHYECKas U
MOTEHIIUAJIbHAsT DHEPTusl), TMpPH OMUCAHUMU TMPABWIHHO TPAKTOBATh
(bU3HYECKUI CMBICIT UCIIOJIb3YEMbIX BEJTMYHMH, UX 0003HAYEHUS U €UHULIBI
bU3NYEeCKUX BEJIMYMH, HAXOAUTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH TrpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NMYECKUX BEJIUYNH;



XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHUSI CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiuara (0510ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPrUM, NPU DSTOM [JaBaThb CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSACHATH (pU3MUECKHE SBJICHMS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICACTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(opMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHAIM3a
YCJIOBHS 33/1a4 3aIIUCBIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYNBI U MPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE IS PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
MOJTy4eHHOM (PU3NUEeCKON BEJIMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IMpPU HNOMOUIU
(u3NYECKUX METOOB, B OIMCAHUM MCCIIEI0BAaHUS BBIIEIATh IPOBEPSIEMOE
IPEAINOJIOKEHNE (TUIIOTEZY ), Pa3IMYaTh U UHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3ysbTaT, HaxOIUTh OIIMOKM B XOJE OIBITA, JENaTh BBIBOJBI IO €ro
pe3ynbTaram;

IPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(u3nYECKUX CBOUCTB TeM: (POPMYINPOBATH IIPOBEPSIEMBIE ITPEAIIOJIOKEHHUS,
coOuparh yCTaHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHNs, 3aUCHIBATh X0/
ombITa ¥ (OPMyYIHPOBATH BHIBOIBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
0o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
mupoBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
IPYrofl C HCIIOJNB30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PABHOMEPHO ABMXKYILErOCs TENa OT BPEMEHU JIBU)KCHMUS TeJla, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHWJIBI TPEHMS OT IUIOIIAJA COIPUKOCHOBEHMS TEJI, CUJIbI
YOPYrOCTA OT YUIMHEHUS MPY>KUHbBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHON YacTH Teja U OT IIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUU
IUTaBaHMsSI TeJl, YCIOBHUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUHM  Y4eOHOTO HCCIEAOBaHMs, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BUJC
NPEUIOKEHHBIX TaOMuI] U TrpaduKOB, JEJaTh BBIBOJABI M0 pe3yJbTaTaM
UCCIICIOBAHMS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOIbKEHUS, TaBJICHHUE
BO3/1yXa, BBITAIKMBAIOLIAS CUJA, JEHCTBYIOLIash Ha TMOTPYXKEHHOE B
KHUIKOCTh  TeJOo, KOIPQPHUIMEHT TOJEe3HOro  JCHCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAys MPeIOKEHHOM MHCTPYKIHUH: TPU BBINOJIHEHUU
U3MEpPEHHI coOupaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYCHHUE NCKOMOM BEJIUMYUHEI;

co0uI01aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py/TI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAIOIINECs COCYAbl, OapoMeTp,
phIYar, NOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHui (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCIOJIb3YsI 3HAHUSA
0 CBOMCTBaX (pU3MUECKUX SBJICHUN U HEOOXOAUMBbIE (PU3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpbl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
PAKTUYECKOrO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
XKU3HU U1 oOecrieyeHus: 0€30MacHOCTU MPH OOpallleHuH ¢ MpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHHsI 3I0POBbsI U COOIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIleH cpesie;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(OpMmanuu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUW U TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpPMALIHIO, KOTOpas SBJISIETCS MPOTHBOPEUMBOM HMIM MOXKET OBITh
HEOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUHN YUY€OHBIX 3a/laHUi HAYYHO--TIOMYJISPHYIO
auTepaTypy GU3HUECKOTro COAEpKaHus, CIIPaBOYHBIE MAaTEPHUAJIbl, PECYPCHI
cetu VHrepHer, BiageTh nNpuéMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIC U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPKAHUS, B TOM



qyucie myOJudHO AeNIaTh KPaTKHE COOOIIEHUS O pe3yIbTaTaX MPOCKTOB UITH
Y4€OHBIX UCCIAEAOBAHUM, MIPU 3TOM IPaMOTHO HMCIOJIb30BAaTh W3yUYCHHBIM
MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3CHTALIUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpenesiTh
00S13aHHOCTH B TPYyNIlE B COOTBETCTBHUU C TOCTABJICHHBIMHU 3aJla4yaMH,
CICIUTh 34 BBIIOJHCHUEM IUUIAHA JCHUCTBUM, aJI€KBATHO OLICHUBAaTh
COOCTBEHHBIM  BKJAJ B  JICATENBHOCTh  TPYMIbl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YUaIOIIUXCSl YMEHUM:

UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIINYECKUE U
amop(HbIe Tela, HACBILEHHBIH W HEHACHIIIECHHBIN Map, BIJIAXXHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUTAaTEb,
AJIEMEHTAPHBIN JEKTPUUECKUN 3apsij, ANEKTPUUECKOE M0JIe, TPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUHN TOK, MArHUTHOE T0JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpPEHUE U CKaTHe, TeIlonepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHME, KAWIISPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAllMs, IIJIaBJICHHUE, KpUCTaUM3auusa (OTBEpIEBaHUE), KUIICHUE,
TeIuIonepesaya (TEerIonNpOBOHOCTb, KOHBEKLUS, U3ITy4YEHHUE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JIsI HA MIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIIHS)
[0 ONHUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSHXKEHHWE U KalWULIpHBbIE SBJICHUS B MPHUPOJE,
KpUCTAJUIBl B Tpupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKkue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs], CHETa, JIEKTPHUUECKHE
ABJIEHUSI B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emMJ, ApeiQ MoI0COB, POJIb MATHUTHOT'O NOJIS JUIsI )KU3HU Ha 3eMIIe,
NOJIIPHOE CHUSHUE, MPU 3TOM IMEPEBOJUTH MPAKTUYECKYI0 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUYECKUX
SIBIICHUU;

ONKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
(¢u3nyeckue BEIMUYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOThI, yJedbHas TEIJIOEMKOCTh BELIECTBa, YJAEJIbHAs TEIUIOTa



IUTaBIICHUS, yJelbHas TEIUIoTa MapooOpa3oBaHUs, yJeibHas TEIIoTa
CrOpaHMsl TOIUIMBA, KO3(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MAIIMHbI, OTHOCUTENbHAS BIAXKHOCTh BO3/lyXa, AEKTPUUECKUH 3apsi, CHUIa
TOKa, DJIEKTPUYECKOE HaNpsDKEHHE, CONPOTUBIEHUE IPOBOJHUKA,
yZIeJIbHOE COMPOTHUBJICHUE BEIIECTBA, pa00Ta U MOILITHOCTH AJIEKTPUUECKOTO
TOKAa), NpPHU ONHCAHWU TPABUIBHO TPAKTOBATh (UBUUYECKUNH CMBICH
UCIIOJIb3YEMBIX BEJTUYMH, 0003HAUYEHUS U €IUHUIIBI PU3NUECKUX BEIUYHH,
HaXOJUTh (DOPMYJIbI, CBSI3BIBAIONIME JIaHHYIO (DU3MYECKYIO BEIMYUHY C
JIPYTUMU BEIMYUHAMM, CTPOUTH TpadUKyd H3yUYEHHBIX 3aBUCHUMOCTEHN
(bU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3YSl OCHOBHBIE MMOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKOU TEeOpHUU
CTPOEHHUSI BEIIECTBA, MPHUHIIMI CYINEPIO3ULIUU TOJel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsijia, 3akoH OMa J1J1s1 yyacTKa Ienu, 3aKOH
Jbxoyns—JleHua, 3aKoH COXpaHEHUS YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3allMCHIBATh €70 MaTEMATHUYECKOE BhIPAKECHHE;
OOBSACHATH (U3MYECKHE TMPOLECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBISAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 |—2 JOrn4ecKux
IIaroB ¢ Omopod Ha 1—2 W3yYeHHBIX CBOWCTBA (DU3UUECKUX SIBICHUI,
buznyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud B 2—3 JEHCTBUS, MCIOJIb3YSd 3aKOHbl WU
dbopmyIbl, CBs3bIBatONIME (PU3WYECKHE BEIUYMHBI: HA OCHOBE aHalM3a
YCIIOBUSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs  pelIeHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJuMble A €€ pelieHHs, MPOBOAUTH pPacu€Thl U CPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYHHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3NYECKUX METO/OB, HCIOJIb3Yysl ONMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE  MPEIINOJOKEHUE, OICHUBATh MPABHWIBHOCTh MOPSJIKA
IIPOBEJICHUS HCCIIE0BAHNs, 1€TIaTh BBIBOIBL;

OPOBOJUTH OMbBITHI MO HAONIOAEHUIO (PUBMYECKUX SIBJICHUWA WM
bu3MYecKUX CBOMCTB Tel (KanWUISIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUSI
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUM OT LBETAa H3Iy4arolieil (MOrIonarolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsSI BOJABI OT TEMIIEPATyphl >KUJIKOCTU U
oA €€ TOBEPXHOCTH, OHJIEKTpHU3alUs Tel W B3auMOJCHCTBUE
ANEKTPUYECKUX  3apsiioB, B3aUMOJACHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yalM3allisl MarHUTHBIX TOJEeH TIOCTOSHHBIX MAarHuTOB, JEUCTBUS



MarHuTHOTO TOJII Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMYyIUpOBATH
IpoBepsieMble MPEATOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONUCHIBATh XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;
BBIIIOJIHATH IIPSIMBIE U3MEPEHMS TEMIIEPATYPbI, OTHOCUTEIBHOMN BIIAJKHOCTH
BO3/lyXa, CHJIBI TOKA, HANPSKEHHUS C HCIOJb30BAHUEM aHAJIOIOBBIX
npuOOpOB M JAaTUYMKOB (PU3UUYECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI OT
Ipyroil ¢  UCHOJb30BAaHUEM  NPAMBIX M3MEPEHUN  (3aBUCHMOCTb
CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUIMHBL, IUIOAAM IOIEPEYHOro
CEYEHMS U YAEIBHOTO CONMPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANpsDKECHUS Ha  INPOBOJHUKE,
UCCJIEOBAHNE IIOCIEAOBATENBHOIO M IAPAJUICIBHOTO  COCAUHEHUM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEIOBaHHE, COOMpPATh YCTAHOBKY U
BBIMOJIHATh WM3MEPEHUs, Cilenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl HOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIHII U TpadUKOB, 1eTaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTHh KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BEILIECTBa, CONPOTUBICHUE MPOBOJHMKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAaHHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHY) YCTaHOBKY, CJENys NPEIJIOKEHHON WHCTPYKLIHH, U
BBIYMCIIATH 3HAYCHUE BEIIMYNHBI;

co0roaaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUUYECKUX YCTPONCTB C ONIOPOM Ha UX OIHUCAHMsI (B TOM YHUCIIE: CUCTEMA
OTOIUIEHHUS IOMOB, TUTPOMETP, IIapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK DJICKTPUYECKOM DHEPIrUH, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PENOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBICHUNM U HEOOXOIHUMBbIE
(u3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHHUUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (>KMJIKOCTHBIA TEPMOMETD,
TEPMOC, IICUXPOMETP, TUIPOMETpP, IBHUraTelb BHYTPEHHEIO CrOpaHus,
DIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUECKUX IEeNeu ¢
IIOCJIEIOBATEIbHBIM U ITAPAJUICIIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBbIE 0003HAYEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIETEH;



NPUBOANTH  TpPHUMEPHl  (HAXOAWTH HWHGPOPMAIMIO O  MpUMEpax)
NPaKTUYECKOTO WCTOIb30BaHUS (U3NYECKUX 3HAHUA B ITOBCEIHEBHOM
XKU3HU I oOecreueHus: 0€30MacHOCTU MPH OOpallleHuH ¢ MpudbopamMu U
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbS U COOJIIOJICHUSI HOPM
IKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH CpeIe;

OCYIIECTBIIATh TIOUCK HWHPOpManuu (U3NYECKOTO COJCpPKAHUS B
HHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH W MyTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIICTISATH HH(POPMAIIHIO, KOTOpast SBISIETCS
IPOTUBOPEUUBON MJITH MOXKET OBITh HEJOCTOBEPHOIA;

UCTIONIb30BAaTh MPH BHITIOJHEHUHN YUYEOHBIX 3a/IaHUi HAYIHO--TIOMYJISPHYIO
auTeparypy GU3NYECKOTOo COACpPKAHMUs, CIIPABOYHBIC MAaTEPUAIIBI, PECYPCHI
cetu VHTepHer, BiameTh nUpUEMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIE NMUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIIEHHUS,
0000mmasi wHOpMAIMI0O W3 HECKOJbKUX MCTOYHUKOB (HHU3HUUECKOTO
COJICpKAHHUS, B TOM YUCJIC ITyOITMYHO MPEICTABIISATE PE3YIIBTAThI IPOSKTHOM
WJIN HCCIIEIOBATEIBCKON I TELHOCTH, IPY STOM IPAMOTHO UCIIOTIB30BATh
W3YYCHHBIM TIOHATUMHBIM anmapar Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHHUE TTPE3CHTAIIHNCI;

IpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W MCCIEHOBAHHNA (HU3HUYECKHIX
IPOIIECCOB paclpeneisiTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33J]Ja4aMH, CJICIUTh 32 BBIMOJTHCHUEM IUIaHA JCHCTBUHA U
KOpPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBI BKJIaa B
JIESITEIIbHOCTH TPYIIIIBI, BRICTPAaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3pemarb KOHPIUKTHI.

K xonIy 00yueHus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIOJB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Aedopmarius
(ympyrasi, INjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTb UM IEPErpy3KH, LIEHTP TAKECTH, aOCOJIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JIIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
AIIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JaJbHO30PKOCTD,
CHEKTPbl UCIYCKAaHUS W TOTJIOUIeHHUS, anb(a-, 0eTa- U raMMa-u3IydeHus,
U30TOIIbI, SIICPHAS DHEPIETHKA;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MNPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
NaJEHUE TeJ, PABHOMEPHOE JIBMXKEHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)XCHHE, KOJeOaTeIbHOE IBIIKEHUE (3aTyXarollue |
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKECHHE
3ByKa, NPSIMOJIMHEMHOE pacClIpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MI0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CHEKTP M CJOXXEHHE CHEKTPaJIbHBIX LIBETOB, JUCHEPCHUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHME JIMHENYATOrO CIIEKTpa
U3TTy4YEHUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpy)XarolieM Mupe (B TOM 4ucie (U3MYECKUE SIBICHUS B IPUPOAE:
IPUIUBBI U OTIUBBI, BHKEHUE Tu1aHeT COJTHEUHOM CUCTEMBI, PEAKTHBHOE
JIBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHE, CEWCMUYECKUE BOJIHBIL, I[yHaMH, 3XO0, IBeTa TeJ,
ONTUYECKUE SIBJIECHUSI B NPUPOAE, OMOJOTMYECKOE IEHCTBHE BHUIUMOTO,
yIbTPapUOIECTOBOTO M PEHTICHOBCKOTO M3JIY4YEHHH, €CTeCTBEHHBIH
pasvoaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3Iy4YCHHE
OPUPOJHBIX MMHEPAJIOB, JCHCTBUE pPAJMOAKTUBHBIX HW3IIyYCHUH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (IPHU3HAKH) (PU3NUYECKUX
SIBJICHU;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (U3UYECKUE SBICHHS, UCIIONIb3YS
¢u3znueckue BENWYMHBI (CpEeOHSAsI M MIHOBEHHas CKOPOCTh Tena IpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpeMElIeHUE, IMyTh, YIJOBas
CKOpOCTb, CHJIa TPEHHMs, CUja YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHUs, BEC TeJa, HUMIYJIbC TejJa, HMITYJIbC CHIIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHUAlIbHAs SHEPrusl Tena,
NOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAs SHEPTUs CHKATON
IPYKUHbI, KHHETUYECKasi SHEPI UL, IOJIHASI MEXaHUYECKasi SHEPT U, IEPUOJT
U 4YacToTa KojeOaHul, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, IOKa3aTelb NPEJOMJICHUS Cpeabl), NpU OMHCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIUYUH,
0003HaueHUA W €AUHMIBI (PU3UUYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOLIME JTAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMH BEJIMYUHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHUS,
IOPUHLMII CYNEPHO3ULUN CWI, NPUHLUUI OTHOCUTENbHOCTH [anmuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMIIYJIbCAa, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO M MacCOBOTO YHCEI



OpU SAEPHBIX PEAKIUSAX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSACHATH (U3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3UUECKUX SIBICHU,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a71a41 (OIUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DU3UUECKHUE BEIUYNHBL: HA
OCHOBE aHaJM3a yCJIOBHS 33[]a4M 3alUCBIBATh KPATKOE YCIOBUE, BBISIBIIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE [UJISl pEIIeHUs, MPOBOAUTH pacu€Thl M OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUEHUS (PU3NYECKON BETNUYMHBI;
pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh IMpPU HNOMOUIU
($u3NYECKUX METO/OB, HCIOJb3Yysl ONMUCAHHE HCCIECIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE MPEIINOJOKEHUE, OICHUBATh MPABWIBHOCTh IOPSJIKA
NPOBEJCHUS  HMCCICAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
¢usznyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJEOAHWN MPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJbIX KOJIEOaHWM, MPSIMOJIMHENHOE paclpOCTPAHEHNUE CBETA,
pa3ioKeHue Oeoro cBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHs MpeaMera B coOuparomien
JUH3€e, HAOII0JEHUE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrOo Habopa
000py/I0BaHusl, ONMCHIBATh XOJI OTBITA U €T0 PEe3yIbTaThl, POPMYITUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpenHee 3Ha4YeHHE H3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparoield JIMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpEeHUs
(M3MepUTEIILHOTO TIPUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD TyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBW)XXEHMM 0€3 HadaJbHOM CKOpPOCTH, IEepuoja
KoJIe0aHUN MaTeMaTU4EeCKOro MAasiTHUKA OT JJIMHBl HUTH, 3aBUCHMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMIIEHHs] OT yIia
NaJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOUpPAaTh



YCTaHOBKY, (PUKCHUpOBaTh pe3yJlbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
bu3NYeCKuX BETWYMH B BUJEC TaONHII U TPpadUKOB, IEJaTh BBIBOILI IO
pe3yapTaTaM HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb U YCKOpPEHHUE TeJla TPU PABHOYCKOPEHHOM JBUKEHUU, YCKOPEHUE
CBOOOJHOTO TAaJEHUs, >KECTKOCTh MPYKUHBL, KOIPPUIMEHT TPEHUS
CKOJIbKEHUSI, MeXaHudeckass padoTa UM MOUIHOCTh, YacTOTa U TMEpPUOJ
KOJICOaHUIT MaTeMaTU4YeCKOro M MPY>KMHHOTO MAasiTHUKOB, ONTHYECKas
cujga coOuparolied JMH3bI, PaAUOAKTUBHBIM  (OH): IUIAHUPOBATH
U3MEpPEHHUsI, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY W BBINOIHATH
U3MEpEHHs], CleAysl MPEeNOKEHHOW HHCTPYKLMHU, BBIUYUCIATH 3HAUCHUE
BEJIMYMHBI U aHAJTM3UPOBATH MOJIyYEHHBIE PE3yJIbTaThl C YUETOM 3aJaHHOU
IIOIPEITHOCTHA U3MEPEHUN;

coOJro/1aTh MpaBUiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

pa3nuuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QU3NYECKUX MOJEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, JTaHETapHasi MOJIE/Ib aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO f]1pa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA U3YYEHHBIX NpUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
CIUJOMETp, JaTYUKU TIOJIOKEHHS, PACCTOSIHUSI U YCKOPEHHUS, pPAKeTa,
9XOJIOT, OYKH, Mepuckorn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HMCHOJb3YSd 3HAHUS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MPOLECCOB MPU
pelieHur  Y4eOHO--TIPAKTUYECKUX 3a7ad, ONTUYECKUE CXEMBbI JUIA
MOCTPOCHUS N300paXKEHH B IMJIOCKOM 3€pKajie U cOOMparouiei TuH3e;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO MCMOJIb30BAHMS (DU3MYECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HU Il oOecnieueHrst 6€301acHOCTH MpU oOpalieHuy ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 310POBbS U COOJIIO/ICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH Cpee;

OCYLIECTBJISATh MOUCK MHpOpMaMK  (U3UYECKOTO COACpKAHUSA B
HNuTepHeTe, caMoCTOSATENBHO (POPMYIIHUPYsI MOUCKOBBIM 3ampoc, HAXOIUTh
NyTH ONPEACIICHUs IOCTOBEPHOCTH MOJTYYEHHOU MH(POpPMAIIUU Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENIbHBIX UCTOYHUKOB,;



WCITOJIH30BATh MPHU BHITIOJHEHUH YIEOHBIX 3aJaHUN HAYyYHO--TTOMYJISIPHYIO
JIUTEPATYPY HU3UIECKOTO COJEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu MHTepHeT, BiIaAeTh NpUEMAMU KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJCp KaHMUS,
myOJUYHO TPENICTABIISATh PE3YIbTaThl MPOSKTHON HIIM MCCIICOBATEIHCKOM
NEATENIbBHOCTH, IIPU 3TOM TPaMOTHO  MCIIOJIb30BATh  HM3yYCHHBIN
NOHATUUHBIN anmapar u3y4yaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHWE TIpe3eHTalued ¢ y4€TOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.
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Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
JlaBiieHue. Jluckyccus Ha cOPMUPOBAHHOCTH HABBIKA HccnenoBanue
[Tepenaua pednekcun, mpu3HaHUE CBOETO TIpaBa Ha JIaBJICHHS CTOJI0A
Bbubmnoreka
JaBJIICHUS OIMOKY ¥ TAKOTO XKe MpaBa y IPyroro JKUIKOCTH OK
4.1 TBEPABIMU 3 YyeJoBeKa (Ucnonp3oBanue 1
ora N a naBnenns) https://m.edsoo.
TelaMHu TYMKA JABJICHUS
’ A s ru/7f416194
KHUIKOCTSIMH

u razaMm
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BelnionHeHne IpOEKTOB ISl Pa3BUTHS

bubnuoreka

49 Hasienne 5 Hay4YHOH JII0003HATENBHOCTH, HHTEpEca K [HOK
’ JKUIKOCTHU HMCCIICIOBATEIIHLCKOM IEeITeILbHOCTH, https://m.edsoo.
/7416194
bubmnorexa
43 ATMmochepHO 6 LHOK
’ ¢ IaBJICHHE https://m.edsoo.
/7416194
[eiicTBue
Bbubmnoreka
JKHIKOCTH U OK
4.4 rasa Ha 7 1
. https://m.edsoo.
TTOTPYIREHHOC rw/7f416194
B HUX TEJIO
Hroro no pazneny 21
Pasznea S. Pa6ora u MOIIHOCTh. JHEPrust
BrimmonHeHHE TPOEKTOB 7151 aKTUBHOTO Bbubnuoreka
Pabota n y4acTHs B PEIICHUH NMPAKTUYECKUX 3a7a4 (B LIOK
5.1 MOIITHOCTb 3 paMKax ceMbH, 00pa30BaTEIHbHOM https://m.edsoo.
opraHusanuvu, ropoaa, Kpaﬂ) rw/7f416194
TEXHOJOTHYECKOH U COITHAILHON BuG
HAIMpPaBIEHHOCTH, TPEOYIOIIHUX B TOM YHCIIE MOJIHOTCKA
5,  1lpocTeie 5 ¥ PUBHUECKUX 3HAHMM. LHOK
MEXaHHU3MBbI https://m.edsoo.
DBpucTUuecKas Oecea Ui IPOSBICHUS ru/7f416194
WHTEpeca K MPAKTUIECKOMY U3YICHHIO Bubmamorexa
MexannaecKa npodeccuid, CBA3aHHBIX ¢ (PU3NKON. LIOK
5.3 4
sI DHEPT UL https://m.edsoo.
/7416194
Hroro no pazneny 12
PesepBHoe Bpems 3
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8 KVIACC

Ne
n/n

HaumenoBan
He pa3esioB U
TeM
NMPorpaMMal

KoanuyecTBo yacon

Bcer
0

K/p II/p

Buasbl nesiTeIbHOCTH 00y4YaIOIIMXCS € Y4eTOM
padoueii nporpaMMbl BOCHIUTAHUS

Hcnoab3oBanue
odopynoBanus «Touka
pocTa»

DJ1eKTPOHHBIE
(uugposbIe)
o0pa3zoBaTebH
ple pecypchl

Pa3gen 1. TenmioBble ABJIeHUA

Crpoenue u

1.1 CBOMCTBA 7
BEIIECTBA
TenoBwie

1.2 21 1
MPOIIECCHI

['pynmoBbie MPOEKTHI Il OCO3HAHHUES
r7100aJIbHOTO XapaKTepa YKOJIOTHIECKUX
npoOJIeM U yTeH UX perieHus

TBopueckue paboThl, HaIIPBICHHBIE HA
pa3BUTHE HAYYHOH JTI0003HATEIBHOCTH,
MHTEpeca K UCCIEA0BaTEIbCKON
NEeSATEIbHOCTH.

Bistnue tpenus Ha
TEMIIEPATYpy
TEMIIEPATYPHI.)

HccnegoBanue
TETUTONIPOBOAHOCTH,
YIAETbHOU TETIOEMKOCTH
UIHH]IPA.
(Mcnonb3oBanue gaTanka
TEMIEPATYPBHI)

HccaenoBanue
TeMIIepaTyphbl KUTICHHS
BOJIBI, TEMIIEPATYPHI
TIJIABJICHUS JTbIa
(Ucrnonp30oBaHue naTynka
TEeMITepaTyphl)

OxunaxaeHue npu
UCTIAPEHUHN
(Ucmnonp30BaHue naTynka
TEMIEPATYPBHI)

Hccnenosanue
OTHOCHUTEJILHOMN
BJIQ)KHOCTU

bubanoreka
HOK
https://m.edsoo.r
u/7t4181ce

Bubnnoreka
1HOK
https://m.edsoo.r
u/7t4181ce



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

(Mcnonp3oBanue naT4ymnKa
TEMIEPATYPBHI)

Hroro no pazneny

28

Pazgen 2. DiiekTpuyecKkue ¥ MArHUTHBIE SIBJICHUS

2.1

DNeKTpUUeCcK
ue 3apsiibl.
3apsKEeHHbIE
Tena U ux
B3aUMOJICUCT
BUE

2.2

ITocTosIHHBIN
AJIEKTPUIECK
UH TOK

20

23

MaruuTtHsie
SIBIICHUS

1.5

24

DJIeKTpOMarH
UTHas

WHTYKITAS

BrlmontHeHre coo0IeHnii 1
hopMHUpOBaHUS IIEHHOCTHOTO
OTHOIIICHHS K TOCTHKCHHUAM
POCCUICKHX YUEHBIX (PU3HKOB.
OCO3HaHUE IIEHHOCTH (PU3HIECKOM
HayK{ Kak MOIIIHOTO
WHCTPYMEHTAa MO3HAHUs MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH,
Ba)XKHEHIIICH COCTABIISIOMICH
KYJbTYpHI.

CamocrosiTenbHbIE U
IIpaKTUYECKHE PadOThI s
BOCIIPUATHS ICTETUUECKUX
KayecTB (PU3NYECKON HayKu: e€
TapMOHHUYHOTI'O ITIOCTPOEHU,
CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH.

HccnenoBanue 3aBUCUMOCTH CHIIBI

TOKa OT HaIPsDKCHHUS, bubnuorexa
conpotusinenus. (HMcnonp3oBanue LHOK
JATYMKA TOKA U HATIPSIKEHUS ) https://m.edsoo.
ru/7f4181ce
HccnenoBanue COMpOTUBICHUS IBYX
Pa3HBIX MaTEPHAJIOB.
(Mcnonb3oBanue gaT4vKa TOKa U
HATIpSKCHIA) bubnuorexa
UccnenoBanue HarpeBanus LOK
MIPOBOIHHKA TPU TIPOXO0XKICHUN https://m.edsoo.
toka(Mcmonap30BaHme 1aTYuKa TOKA ru/7f4181ce
U TEMIIEpATyphl)
HccnenoBanye MarHUTHOTO TOJIS,
C03/1aBa€MOT'0 IMMOCTOSTHHBIM
MTOJIOCOBBIM MarHUTOM. BubmmoTeKa
(Mcnonb3oBaHue gaT4nKa MarHUTHOTO LIOK
1oJist) https://m.edsoo.
HccnenoBanue AeiCTBUM MarHUTHOTO | ru/7f4181ce
MOJISI HA IPOBOJAHUK C TOKOM. BubIoTeKa
(Mcnonp30oBaHue gaT4MKa TOKA U LIOK

MarHUTHOTO TOJIfA)

https://m.edsoo.
ru/7f4181ce
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Habnronenre MarHuTHOTO MO
KaTyIIKH UHIYKTUBHOCTH C TOKOM
MIpY IJIABHOM M3MEHEHHHU TOKa Yepe3
He€. (Mcnonp30BaHue gaTuynka TOKa U
MarHuTHOTO TIOJIS)
Habmtoienne MarHuTHOTO OIS
KATYIIKN HHIYKTUBHOCTU C TOKOM CO
CTaJIbHBIM CEPJICYHUKOM U 0e3 Hero
MY IJITABHOM M3MEHEHHH TOKA Yepe3
He€. (Mcnonb3oBanue gaTynka ToKa u
MarHuTHOTO TIOJIS)
HccnenoBanne MHIYKIIMOHHOTO TOKA
(Mcnonp3oBaHue 1aTyvka TOKa U
MarHuTHOTO TIOJIS)

Hroro no pazneny 37

PesepBHoe Bpems 3
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9 KJIACC

Ne
n
/
n

HaunMmeHoBaHHe
pa3aesioB U TeM
NporpamMmbl

KoanuectBo

qacoB

Bce
ro

K/p

I/p

Buabl nesiTeJIbHOCTH 00yYAKOIIMXCSH €
yuyeToM padoyeil mMporpaMmbl
BOCIIUTAHUSA

Hcnoab3zoBanue 000py10BaHus
«Touka pocta»

DJ1eKTPOHHBIE
(uugposbIe)
o0pa3zoBaTebH
ble pecypchl

Pa3zgen 1. Mexannueckue siBJICHUS

Bece;[a, HaIlrpaBJICHHAA Ha OCO3HAHUC

JBr>KEeHME 110 HAKIOHHOMU

Mexammeckoe HEHHOCTH (PU3UYECKON HAYKH KaK TUIOCKOCTH Er6miorexa
MOIITHOTO MHCTPYMEHTA TIO3HAHUSI MHPa
1.1 AABHACHIC 1 10 1 OCIf:)BBI paSBHTEI};[MTeXHonorHﬁ, o (Hcnomk3oBamme AaTIHKa LHOK
CTHIOCOOBI €T N — YCKOpeHHUs) https://m.edsoo.r
OIIMCaHUs ) u/7f41a4a6
BrinonHenue npakTHYECKUX U
na00paTOpHBIX PabOT JUIA MOBBIICHUS Yckopenne o0beKTa,
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€PE3 MPUBA3aHHOTO K IPYy3Y, bubmorexa
12 Bzaumoneiictue 20 | 3 TIPaKTHUECKYIO JCSTENBHOCTE. CBOGO/IHO MAAOIIETr0 BHA3 LHOK
Tel (Mcronb30BaHue IaT4nKa https:/m.edsoo.r
YCKOpEHHS) u/7f41a4a6
Uccnenoanue yckopeHust
Tela, IBUKUMOTO IPYKUHOU
OT JKECTKOCTH MPYKMHBI ¥ Bubmiorexa
13 3aKOHBI 10 3 YIJIUHEHUS. HOK
COXpaHECHUs https://m.edsoo.r
(Ucrnonp30oBaHue naTdynka u/7f41a4a6
YCKOpPEHUs)
Uroro no pazaeny 40

Pa3zgen 2. Mexann4yeckue KoJIe0aHUA M BOJHBI
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TBopueckue paboThI, HAIPBJICHHBIE HA HccnenoBanue 3aBUCUMOCTH bubnmoreka
21 Mexanunyeckune 7 pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, KoJIeOaHU# PY>KHHHOTO [HOK
KoJie0aHus HHTEpeca K UCCIIEA0BATEILCKOM MAasiTHUKA OT MACChI U https://m.edsoo.r
NeSITeTbHOCTH. xectkoctu. (Mcmons3oBanue u/7f41a4a6
JATYNKA YCKOPECHHS)
HccnenoBanue 3aBUCUMOCTHU
KOJIeOaHUH MaTEMaTHIECKOTO
MasiTHUKA OT JUIMHBI HUTH. bubmiorexa
27 MexaHu4eckue 3 HOK
' BOJIHBI. 3BYK HccnenoBanne 3aTyXaroImux https://m.edsoo.r
KOJIeOaHUId. w/7f41a4a6
(Mcnonp3oBanne qaTymnKa
YCKOPEHHMS)
Uroro no pazneny 1
5
Pasnen 3. DiieKTpOMarHuTHOE 10Jie M 3J1eKTPOMArHUTHBIE BOJIHbBI
BrimonHeHne co00IIeHH, MPOSKTOB HccaenoBanue 3aBUCUMOCTHU
1 GOopMHUPOBAHUS LIGHHOCTHOTO MHIYKIIMA MarHUTHOTO TOJISt OT
OTHOILUEHUS K TIOCTUKEHUSM CHUJIBI TOKA, TPOTEKAIOIIEr0
POCCUICKHIX YUEHBIX (DPUZUKOB. yepes KaTyliky.
DNeKTpOMaruHuTH bubnmoreka
31 o€ I10Jie U 6 Beceb, JMCKYCCHH, HATPBICHHbIE Ha HccaenoBanue 3aBUCUMOCTHU 1HOK
3JIEKTPOMATHUTH OCO3HAHHE EHHOCTH (DH3HICCKOM WHAYKLUYA MarHUTHOTO IIOJIL OT |  https://m.edsoo.r
bI€ BOJTHBI KOJIMYECTBA BUTKOB B Karymike. | w/7f41a4a6

HAayKH KaK MOITHOT'O HHCTPYMEHTA
MO3HAHUSI MUPa, OCHOBBI Pa3BUTHS
TEXHOJIOTHI, BayKHEHITICH
COCTABJISIOLIEH KYJIbTYPHI.

HccnenoBanue HHAYKIIMOHHOTO
toka. (Mcronp30BaHue qaTunKa
TOKa ¥ MATHUTHOTO TIOJISA)
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HccnenoBanue neicTBui
MarHUTHOTO MOJIsl Ha MPOBOAHUK
C TOKOM.
(Mcnonp3oBaHue naTyrKa TOKA
¥ MarHUTHOTO TIOJIST)
Habmtoienne MarHuTHOTO OIS
KaTYIIKH HHTYKTUBHOCTHU C
TOKOM IIpH TUIABHOM U3MEHEHUU
TOKa 4yepe3 Hee.
(Mcmonp3oBaHue naTYrKa TOKA
¥ MarHUTHOTO TIOJIST)
Habmtoienne MarHuTHOTO MoJIst
KaTYIIKH UHTYKTUBHOCTHU C
TOKOM CO CTaJIbHBIM
CepACYHUKOM U 03 Hero mpu
TUTABHOM U3MEHEHUH TOKa Yepes
Hee
(Mcmonp30oBaHue naTYrKa TOKA
Y MarHUTHOTO TIOJIST)

Hroro no paszneny 6

Pa3gen 4. CBeToBbBIE ABJICHUS

3aKOHBI
4.1 = pacnpocTpaHeHUs 6
CBeTa

JInH3EI 1
4.2 | OITHYECKUE 6
npubopsI

CamMmocTosTeNbHBIE u IMPAKTUYCCKUC
paboOThl U BOCIIPHATHS ICTETHYECKUX
KayecTB  (u3M4YecKod  Hayku:  eé
TrapMOHUYHOTO TOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, TJAKOHUYHOCTH.

bubanoreka
HOK
https://m.edsoo.r
u/7f41a4a6

bubanoreka
HOK
https://m.edsoo.r
u/7f41a4a6
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Bubanoreka

Pasnoxxenne OK
4.3  0enoro cBeTra B 3 I
N https://m.edsoo.r
CHeKTp u/7f41a426
Hroro no pazneny 1
5
Pa3zgen 5. KBanToBbIe IBJICHUS
Henycxanue u ['pynmnoBsie MPOEKTHI AJI1 OCO3HAHUES bubnuotexa
r7100aJIbHOTO XapakTepa 3KOJIOTHYECKUX HOK
5.1 MOIJIOIIEHNE 4 _
CBETA ATOMOM poOJIeM U TyTEeH UX PEIICHUS https://m.edsoo.r
u/7f41a4a6
Bubnuoreka
59 Crpoenue 6 [TOK
’ aTOMHOTO sipa https://m.edsoo.r
u/7f41a4a6
bubnuoreka
53 AnepHeie 7 1HOK
’ peaKum https://m.edsoo.r
u/7f41a4a6
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEILHO-0000 1AM MOYJIb
[ToBTOpEeHME U OppucTtudeckas decena st
bubnuoreka
000011IeHNE MPOSIBIICHUS] HHTEpeca K OK
6.1 colepKaHus 9 MPAKTUYECKOMY U3YUYCHUIO 1
Kypca (pHU3HMKH 32 npodeccuii, CBI3aHHBIX C PUINKOH A Vil
yp p ’ ' u/7f41a4a6
7-9 kiacc
Hroro no paszneny 9
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

No ABTOp, Ha3BaHUE Kiacc

[ERY

Y4yeOHUK: A.B.Ilepbuukun. ®usuka. 7Kmacc.

N

YueOnunk: A.B.Ileppiukun. ®@usuka. § knace

(09)

YueOHuK: Ilepenukun A. B., EM.I'yrauk 9
KJ1acc

D

3ajauHuK: C6opHuK 3a1a4 110 (usuke 7-9
B.M.JIykamuk,E.B.MBanoBa

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

No ABTOp, Ha3BaHUE Kiacc

VYyeoHno-meroanueckuii komiuiekt. ®I'OC

P3H0ypOBHCBBIC CaMOCTOATCJIBHBIC 1 KOHTPOJIbHBIC pa6OTI>I JLA

Kupuk

4 COOpHUK TECTOBBIX 3aJaHUM  AJs1 TEMaTHYECKOIO U HTOrOBOIO
kouTpoist ( MHUOO)

5 Iloypounsie pazpabotku-7 C.E.IlonsHckuit

g Iloypounsie pazpabotku-8 C.E.IlonsHCKuni

7 Hoypounsie pazpaboTku-9 B.A.Boxkos

8 CoOopnuk 3ama4 o ¢usuke 7-9 B.W.Jlykamuk,E.B.iBanoBa

9 Hunaktuueckuii marepuan A.E. Mapon, E.A. Mapon (7 xmacc; 8
knacc; 9 knacce), Jpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETH
HUHTEPHET:

Lludposas nadoparopus «Touka pocTay.

infourok.ru>bnbnunoteka>fizika/type-56


https://infourok.ru/biblioteka/fizika/type-56

«PELLY EM3»: dunsnka. Obyyatowas cuctema Amutpusa FywmHa. EFN — 2016: 3aaaHMA, OTBETHI,

peweHuna.

https://videouroki.net/razrabotki/fizika/presentacii-3/

https://www.uchportal.ru/load/40

https://kopilkaurokov.ru/fizika/presentacii/page=22?class=&count=20

https://pedsovet.su/load/71-6

http://class-fizika.ru/pres.html

https://multiurok.ru/all-files/fizika/
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https://kopilkaurokov.ru/fizika/presentacii/page=2?class=&count=20
https://pedsovet.su/load/71-6
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