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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOTO 00Iero o00pa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJOXEHHA M TpeOOBaHWUU K pe3ysibTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MPOTPaMMBbI, TPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yuétoM denepanbHOi padbouell MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «DOuzukay.

Copmepxanue mporpaMmbl 1Mo (U3MKE HAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYaloIIUXCS M OpraHM3alfi0 H3yueHUs
GU3NKM Ha NESITeNbHOCTHOM OcHOBe. B mporpamme mo (usuke yuduThIBAIOTCS
BO3MOYKHOCTH y4yeOHoOro mpenMera B peanuzauuu tpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O0y4eHUS, a TaKkKe
MEXKIMPEIMETHBIE CBSA3M €CTECTBEHHOHAYUYHBIX YUYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHusl.

[Iporpamma no pu3uke ycTraHaBIMBaeT paclpeieieHue yueOHOro MaTepuana
no rojam oOyueHus (MO Kjaccam), mpejiaraeT IpUMEpHYIO MOCIIe0BATEIbHOCTD
M3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS MPEIMETHOTO COJICPKAHUS U
y4€Te BO3pACTHBIX 0COOCHHOCTEN 00yYarOIINXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUSd METOJUYECKON
MTOMOILM YYUTEIIO B CO3/IaHUU pad0UYell IPOrpaMMbl [0 YHEOHOMY MTPEAMETY.

dusuka SBIIETCS CUCTEMOOOPA3YIOIIUM JIJIs1 €CTECTBEHHOHAYYHBIX Y4eOHBIX
NPEeIMETOB, MOCKOJIbKY (U3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SBJICHUM, HW3yYaeMbIX XHUMHEH, Ouoyiorued, acTpoHOMUEd U (UUYECKOU
reorpa¢uei, BHOCHUT BKJIaJ B E€CTECTBEHHOHAyYHYI0 KapTUHYy  MHUDA,
nperocTaBiseT HauOoyiee SCHble OOpas3lbl NPUMEHEHUsS HAyYyHOTO MeToja
MO3HAHUs, TO €CTh CIIOC00a MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 raaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHUS COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenue @usukun Ha 0a30BOM ypOBHE MpEIIOJiaraeT OBJaJCHHE
CIEIYIOIUMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAYYHO OOBSICHATH SBIICHUS,

e OILICHMBAaTh U MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIEAOBAHMUS;

e MHTEPNPETUPOBATh  JaHHbIE W  HUCIOJb30BaTh  HAy4YHBIE
J0Ka3aTeIbCTBA IS OJYyYEHUS BBIBOJOB.

Henmn wusyueHus QU3NKA HA YpOBHE OCHOBHOIO OOIEro 0Opa30oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenvera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzaumsx Poccuiickoii @exepauuu, peaqu3yrOMIHUX
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OCHOBHBIE  00III€00pa30BaTENIbHBIC TMPOTPAMMBI, YTBEPXKIEHHON pelIeHUEM
Komnerun MunucrepctBa npocsemienusi Poccuiickori deaeparuu (MpoTOKOa OT 3
nexadps 2019 r. Ne [1K4BH).

Heaun nzyyenust Gpusnuku:

NpUOOpEeTeHNE HWHTEpeca W CTPEMIJICHHS OOydYalolmuxcsi K HaydHOMY
U3YYEHUIO TMPUPOJBI, PA3BUTHE HX MHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ€ TTO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEITLCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylibTara H3y4YeHHUs
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TIPEACTABICHUN O poiu (DU3WUKH IS PA3BUTHS PYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  MpEACTaBICHU O  BO3MOXHBIX  chepax  Oymymiein
poeCCUOHATIBHON JIeSITENIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOATOTOBKA K
TabHEWIIIeMy 00yYSHHUIO B 9TOM HAIPaBIICHUM.

JlocTikeHre 3TUX Ielied mporpamMMbl 1o (M3MKE HAa YPOBHE OCHOBHOTO
oOmrero o0pazoBanusi 00ECIEYNBACTCS PEIIEHUEM CIICTYIONINX 3a1a4:

NpuOOpEeTeHUE 3HAHUH O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJIICHUSIX;

MPUOOPETCHUE YMEHUN ONMKMCHIBATh U OOBSCHATH (PU3UYCCKUE SBICHUS C
HCITOJIb30BAaHUEM TTOTYYCHHBIX 3HAHHM;

OCBOCHHE METOJOB pEIICHHUS TMPOCTCUINNX PAcUYETHBIX 3adad  C
UCIIOJIb30BAaHUEM (UBUYECKUX MOJIENIEeH, TBOPUYECKUX U TPAKTUKO-
OpUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMCHUN HAOIIOAATHh MPUPOJIHBIC SIBJICHUS M BBITOIHATH OIBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTAJbHBIE HCCIEJAOBAaHUS C
WCITOJIb30BAaHUEM U3MEPUTETHLHBIX TPUOOPOB;

OCBOCHHE NMPUEMOB PabOTHI ¢ MH(pOpMaIel (GU3NIECKOro COJEPIKAHMS,
BKJIFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKH, aHATH3 U
KPUTHYECKOE OIICHUBAaHNE NH(OPMAITUH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATBLHON ACATEILHOCTH, CBI3aHHBIMU
¢ GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (HPU3UIECKON HAYKH.

Ha wnsyuenue ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOLIETO

oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 kjiacce — 68 yacoB (2 yaca B HEZACINIO), B 8
Kkiacce — 68 gacoB (2 4aca B Hezneno), B 9 kinacce — 102 yaca (3 yaca B Henemo).



[Ipennaraemsiii B mporpamMmMe 1o ¢Gu3MKe MepedeHb JabopaTOpHBIX padoT U
OIIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKkTep, YUYUTEIb JIeIaeT BHIOOP MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBHUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIuMXcs, CIHUCKA AKCIICPUMEHTATbHBIX 33/JaHHM, MpETaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO dK3aMeHa 1o (hU3ukKe.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUM OKPYKAOUIEr0 MUPA.

®usnka — Hayka O mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHE, TEIJIOBBIC, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

®dusnueckue BennuyuHbL. M3Mmepenue ¢usndeckux BennyuH. Puznueckue
npuoopsl. [lorpemHocts n3mepenuil. MexxayHapoaHasi CUCTEMa €AMHMII.

Kak ¢usuka u [pyrue ecTecTBEHHbIE HAayKd HW3Y4YalOT MPUPOIY.
EctecTBeHHOHayuYHBIE METOJl TO3HAHMSA: HAONIOJEHUE, MOCTAHOBKAa HAYYHOI'O
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NUecKuX SBICHHUM C MOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBbIE, JJIEKTPUYECKHME, MAarHUTHBIE, CBETOBbIC

SABJICHUS.
2. ®usnueckue MpuOOPHl U MpoLEaypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM H
(G POBHIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimet.

1. OmnpeneneHue 1eHbl AEJIEHUS LKAIbl U3MEPUTENBHOTO IpUbopa.
N3mepenue paccTosIHUN.

W3mepenne 06bEMa KUAKOCTH U TBEPAOTO TeA.
Onpenenenue pasMepoB MaJIbIX TEJ.
N3mepenue temmnepaTypbl NPy IMOMOILIM XKUIAKOCTHOIO TEPMOMETpa U
JaTYMKA TEMIEPATYPHI.
6. lIpoBeneHue uccnenoBaHusA MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, 4yeM OOoJblle BhICOTA
IIyCKa.

Paspeu 2. IlepBoHayanbHbIe CBEJACHUS O CTPOCHMH BelleCTBA.

Crpoenue BemlecTBa: aTOMbl M MOJEKYJdbl, HX pa3mepbl. OmNbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBymkenue dactun BemectBa. CBsA3b CKOPOCTH JIBWJKEHHSI YacTHUL[ C
temnepatypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH M TBEPABIX
(kpucTamnyeckux) Ten. B3auMocBsI3p MeXay CBOMCTBAMM BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.
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1. HabGmrogenune OpOyHOBCKOTO JIBHIKECHHSI.

2. HaGmonenue nuddyzum.

3. HaGmionenue  siBIeHUN,  OOBSCHSIONIMXCS  MPUTSHDKEHUEM WM

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnule padbomot u onvimel.

1. Ouenka JuamMeTpa aromMa METOJAOM PsAOB (C  HCIOIb30BAHUEM

dboTorpaduii).

2. OnbIThI 1O HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITHI MO 0OHAPYKEHHIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBukeHHe U B3aUMO/IeliCTBHE TeJl.

MexaHuueckoe JBH)KEHUE. PaBHOMEpHOE M HEpaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUH. Pacuér mytu u
BPEMEHU JABUKEHHSI.

SIBneHue wHepuUMHM. 3aKOH HMHEpUUHU. B3aumopaeicTBHEe Tel Kak NpUYMHA
W3MEHEHMs] CKOPOCTH JBWXKEHUsS Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJMWYECTBOM MOJIEKYJ B €AUHUIIEC
o0BnéMa BelecTna.

Cunia Kak XxapakTepucThka B3auMozencTBus Ten. Cuila ynpyroctd M 3aKoH
I'yka. M3amepeHune cuibl ¢ MOMOIIBIO AMHAMOMETpA. SIBIICHHE TATOTEHUS] M CHUJIa
TskecTd. CHila TSDKECTH Ha IpyTHX Iu1aHeTtax. Bec tema. HeBecomocTs. Cnoxkenue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOsA. TpeHne B MPUPOIE U TEXHUKE.

Jemoncmpayuu.

HaOnronenre MexaHn4ecKoro ABUKEHUS Tea.

N3mepenne ckopoCcTy MPSIMOJIUHENHOTO JBUKECHHUS.
HabGnronenue siBjeHUs: MHEPIUU.

HaOmronenne naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TeI.
CpaBHeHHME MaccC MO B3aUMOAECHCTBUIO TET.

o w e

CnoxeHue Cuil, HallpaBJICHHBIX IO OJHOW MPSAMOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JABUXKEHHUS (IIapuKa B SKUIAKOCTH,
MOJIEJIN JIEKTPUUECKOT0 aBTOMOOWIIS M TaK AaJiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJIBKEHHS OpycKa WM IapuKa o
HAKJIOHHOMU TJIOCKOCTH.
Omnpenenenue MWIOTHOCTH TBEPIOTO TeNa.

4. OmnbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh PACTSKEHHS (Iedopmanun)
MPY>KUHBI OT MPUI0KEHHON CHUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT

Beca Teja U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.



Pa3zneun 4. JlaBjieHue TBEPABIX TeJl, :KMIAKOCTE U ra3os.

Hasnenune. CriocoObl yMEHBIICHUS U yBEIMYECHUS JaBlieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, Temmeparypbl. l[lepenaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTAMH W ra3zamu. 3akoH [lackans. IIHeBmartnueckue
MAalIuHbBl. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHbl. ['mapocraTudeckuit
napanokc. Coobmaromuecs cocyabl. [ uipaBindeckue MexaHU3MBbI.

AtMocdepa 3emun u armocepHoe gamieHue. [IpuuuHbBI CylecTBOBaHMS
Bo3aAywHOM oOonouku 3emun. OnbiT Toppuuemnu. M3mepenue atrmochepHOro
JaBiIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO MaBJICHUS] OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 M13MepeHus: aTMOC(hHEepHOTO TABJICHHUS.

JlelicTBrE )KUAKOCTU U ra3a Ha IOrpyKEHHOE B HUX TeJIO. BriTankusaronias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JABJIEHUSA ra3a OT TeMIEPATYpPHI.

ITepenava naBneHUs KUJIKOCTHIO U Fa30M.

Coobmiaroiuecst CoCy/ibl.

['mapaBnuyeckuit mpecc.

[IposiBienue nelcTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJKUBAIOUIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue 1muiaBaHus TEN: IUIABaHUE WA NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimoi.

1. HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa OTPYKEHHOH B
AKUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOLICH  CUJIbI, JCHCTBYIOIIEHM Ha  TEJoO,
MOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CUIIbL, JEUCTBYIOLIEN HA TEJIO
B KUJKOCTH, OT Macchl Teja.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKMBAIOIIECH CHUJIBI,
NEUCTBYIOUIE Ha TeJlo B JKUAKOCTH, OT OOBEMA NOTpyKEHHOW B
KUJIKOCTh YaCTH Te€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKA H
OIIpEeJICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znesn S. Pabora u MOIIHOCTB. JHeprus.

Mexanundeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbIuar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBumiio

paBHOBecusi pblyara. lIpuMeHeHHe TmpaBWJia paBHOBECHUsI pbluara K OJIOKY.
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«3onotoe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTrnueckas W IOTEHUHAIbHAS DHEPIHUS.
IIpeBpaieHre 0AHOTO BUIA MEXaHUYECKOM SHEPTUM B APYTrOW. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnule padbomot u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JBIKEHUHU Tela

10 TOPU3OHTAIILHOW MOBEPXHOCTH.
2. HccnenoBaHue yCclOBUN paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTHUH.
8 KIIACC

Pa3znen 6. TeruioBble siBJICHHS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJA. ONBIThI, NOATBEPKAAKOLINE
OCHOBHBIE TOJIOKEHUS MOJICKYISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPHOTrO, JKHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOW TEOpHH.
CmaunBaHu€e U KanWJUISIPHBIE ABIEHUS. TennoBoe paclinpeHue U CKaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBUKEHUS
yactuill. Buytpennsas osHeprus. CnocoObl HM3MEHEHHsS BHYTpPEHHEH DJHEpPruu:
Teronepeaaya 17| COBEpLIEHUE paboThI. Bunsl TEIUIONEpEaauHn:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3TyUYCHHUE.

KonuuecTtBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. [lmaBnenue u
OTBEpPACBAHUE KPUCTAJUIMYECKUX BELIECTB. YJE€ibHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konzaeHcanus. Mcnapenue. Kunenue. YnenbHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTyphl KHIIEHHA OT aTMoc(hepHOro
JABJICHUSL.

BnaxxHocth Bo3ayxa.

DHeprus TOIIMBA. Y JeJbHAs TEIUIOTAa CTOPAHUS.

[Tpunuuner pabotel TemnoBbix aurarened KIIJ[ temmoBoro nsurarens.
TemnoBble IBUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

Habmronenrne 6poyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

HaOmronenue siBieHnit cMauMBaHUs U KalWUIAPHBIX SIBIICHUM.
HaOnronenue TenioBoro paciimpeHus Ted.

W3meHenne naBiaeHUs Ta3a NMpU U3MEHEHHMH 00bEMa W HAarpeBaHUHU WU
OXJIAKJICHHU.

[IpaBuiia u3MepeHus TemMIepaTypshl.

Bunae! Tenmonepenaymn.

OxnaxaeHue IPU COBEPIICHUN PaOOTEHI.

HarpeBanwne npu coBepiieHur pabOThl BHEIITHUMHU CHUJIAMH.
CpaBHeHME TEIIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmroierre mocTosTHCTBA TeMIepaTyphl IPH TUTABICHHUU.
Moenu TEeIIOBBIX IBUTATEIIEH.

Jlabopamopnuie padbomut u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYJIIPHOTO IPUTSHKEHHUS.
OnpITHI IO BBIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbITel 10 HAOJTIOJAEHHUIO TEIUIOBOTO PAaCIIMPEHMs Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue gaBiaeHUs BO3yXa B OalNIOHE MINPULIA.

OneITBl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro
00BbEMa U HArPEeBAHUS WM OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Habmionenue wu3MeHeHUsT BHYTpEHHEH OJHEpruu Tejla B pe3ysbTare
TeIJIonepeaul U padoThl BHEITHUX CHUJL.

HccnenoBanue sBIEHHS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOJHOM H
ropsiue BOJBI.

OnpeneneHue  KOJWYECTBA  TEILIOTHI, IOJYYEHHOIO BOAOW  MpH
TEMJI000MEHE C HArPEThIM METAITUYECKUM HTUIUHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanne npouecca UCIIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue yneapHON TEIUIOTHI IJIABICHUS JIbJA.

Pasznesn 7. JinekTpuyecKkue ¥ MArHUTHbIE SIBJICHHS.

Onextpusanus Ten. JlBa poxa JIIEKTPUYECKHMX 3apsiaoB. B3aummonencrsue
3apsOKEHHBIX Ted. 3akoH KynoHa (3aBUCMMOCTH CHIJIBI  B3aUMOJEUCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aps10B U PACCTOSIHUSI MEXKIY TEJIaMH).
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Onektpuueckoe nosne. Hanpsok€HHOCTH anekTpudeckoro mosis. [lpuHiun
CYHEPIO3UIIUH ISKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpOBOIHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
BJICKTPUYECKOTO 3apsija.

DJIGKTPUUECKUM TOK. YCIOBHUS CYILIECTBOBAaHUS DJJICKTPUUECKOTO TOKA.
NcTtouynuku mMOCTOSSHHOTO TOKa. JIeMCTBUSA 2JIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKUI TOK B )KUJIKOCTSIX U razax.

Onektpuueckas uenb. Cuima  Toka.  DJIEKTPUUYECKOE  HAIpPsKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
s yyactka nenu. [locnepgoBarenbHOE W HapalieNIbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota u MOIHOCTH dJEKTpUYECKOTOo ToOKa. 3akoH Jhxoyms—Jlenna.
DIeKTpUYECKHE 1IeTH U TTOTPEOUTENH JIEKTPUUECKO sHeprun B ObiTy. KopoTkoe
3aMBIKaHHE.

IlocTtossnHble  MarHuThl.  B3amMojeiicTBHE  NOCTOSHHBIX ~ MarHuTOB.
MaruauTtHoe 110JIe. MarauTHoe 1moJjie 3eMJIM M €ro 3HaUSHHUE IS KM3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHOE TIOJ€  DJIEKTPUYECKOro Toka. I[IpuMeHeHue
3JIEKTPOMArHMTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TIOJISl HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUIATENb MOCTOSSHHOTO TOKa. MCmosib30BaHWE 3IEKTPOABUTATENCH B
TEXHUYECKHUX YCTPOMUCTBAX M HA TPAHCIIOPTE.

OnbiTel @apanes. SIBneHue 3yeKTpoMarunuTHON MHAYKIMU. [IpaBuso Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 NOJIyYEHUS AIEKTPUYECKOU DHEPIUH.
DIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpur3alus Ted.
JIBa pojia SNEKTPUUYECKUX 3aps0B U B3AMMOJCHUCTBUE 3aPIKEHHBIX TET.
Y CTpOMCTBO M AENUCTBUE IIEKTPOCKOIIA.
DJIeKTpocTaTU4ecKass UHAYKIIHS.
3aKOH COXpAHEHUS DJICKTPUUECKUX 3aPs/IOB.
ITpOBOIHUKY U JUBJEKTPUKH.
MoenupoBaHue CUIOBBIX JINHUN 3JIEKTPUUYECKOTO MOJIA.
HMcTOYHHKH TTIOCTOSIHHOT'O TOKA.
JIeCTBUA 3JIEKTPUUYECKOrO TOKA.
. DNEKTPUYECKUHN TOK B HKHUJIKOCTH.
. 'a30BbIl pa3ps.
. I3MepeHune Cuitbl TOKa aMIepMeTpoM.
. I3mepeHnune 2J1eKTpUUeCKOro HaNpsHKEHUsI BOJIBTMETPOM.
. Peocrar u marasuH COIpOTHUBIICHUN.

v © N o~ DR
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumopeiicTBue TIOCTOSHHBIX MarHUTOB.

MoenupoBaHrue HEBO3MOXHOCTH Pa3/ICICHUS MOJOCOB MarHUTA.
MoenvpoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

JlelicTBHE€ MAarHUTHOTO TOJIs Ha TPOBOJHUK C TOKOM.
DJIEKTPOJABUIATENb MTOCTOSHHOTO TOKA.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

OnbiThl Papajes.

3aBUCUMOCTh HANpaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUS.

DIIEKTPOreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnule pabomot u onvimel.

1.

o v W

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAONIOACHUIO DJEKTPU3AIMK Ted WHAYKIUEH U Tpu
CONPUKOCHOBEHHH.

UccnepoBanne NOEUCTBUS JJIEKTPUYECKOrO TMOJII HA MPOBOJHUKH U
TUAJIEKTPUKHU.

COopka 1 npoBepka paboThI NEKTPUUYECKOMN IIENMU TOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHue CUIIbI TOKA.

N3mepeHne U peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Y€pe3 PE3NUCTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

OnBbITHI, JE€MOHCTPUPYIOIIHE 3aBUCUMOCTb ANEKTPUUECKOTO
CONPOTHUBJIEHUS] MPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJH IONEPEYHOTO
CEUYEHUs U MaTepuana.

IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHWI MpU  MOCIEA0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJi1 CHIbl TOKa MPU MNapaJIeIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKa, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4epe3 JIAMIIOYKY, OT
HaIpsDKEHUS Ha HEH.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHUTHOTO TMOJS  IOCTOSIHHBIX ~ MAarHUTOB  IPU  UX
00BEIMHEHUY U PA3/CIICHUN.

HccnenoBanne AeCTBUSA DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
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17. ONBITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KAaTyIIKM C TOKOM KM MarHuTa OT CWJIbl TOKa M HAllpaBJICHHS TOKAa B
KaTyIIKe.

18. M3yueHune nercTBrsE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl AIEKTPOBUTATEINS.

20. 3mepenue KII/I anekTpoaBuraTebHOM yCTaHOBKH.

21. OnbITBIL TIO  MCCHEAOBAHUIO SBJICHUS DJICKTPOMATHUTHONW WHIYKIUU:
WCCIIEIOBAHUE W3MEHEHWM 3HAYEHHS W HANPaBICHUS HWHIYKIIMOHHOTO
TOKa.

9 KUIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBWXKeHME. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NpPSMOJIMHENWHOE
nB>KeHue. HepaBHOMepHOE NpSMOJIMHENHOE NBMKEHUE. CpeHsasi U MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHXKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiiHelHoe naBwkeHue. CBoOogHOE
nageHue. OnbITel ["anumes.

PaBHOMepHOE ABMXkEHUE MO OKpYKHOCTH. Ilepmon u ydacrora oOpauieHus.
JIuHeiHas u yrioBasi CKOpOCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHE.

ITepseiit 3akoH HeroToHa. Broponi 3akoH Hetorona. Tperunii 3akoH HerotoHa.
[IpyHLIMT CynepnO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
nafgeHud. JBmxkenue mianer BoKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue maTtepuanbHON TOYKH. AOCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPJIOTO TeJIa C 3aKPETUIEHHON OChIO BpalieHusi. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. 3meHnenne mMmyibea. UMIysibe CHIIbl. 3aKOH COXPaHEHUS
nMIyJbca. PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa CWII TSDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHepruu u padoThl. [loTeHInanpHas YHEPTusl Tela, MOJHATOTO HaJl
NOBEPXHOCTBIO 3eMJIU. [loTeHInabHas SHEPTUs CxKaTOM NpykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HabGmrogeHne MexaHUYECKOTrO JBUYKEHHUS Tela OTHOCUTENIBHO Pa3HBIX Tell

OTCYETA.

13



o oW

9.

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

CpaBHeHuEe TyTeHd W TPAEKTOPUU ABUKEHHS OJHOTO U TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUYKEHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmroienue nBu>keHus Tela o OKpy>KHOCTH.

Hab6nronenne MmexaHMuecKuX SBJICHUM, MPOUCXOASIINX B CUCTEME OTCUETa
«Temexkka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JIBUKECHUU
OTHOCUTENBHO KaOMHETa (PU3NKHU.

3aBUCUMOCTbh YCKOPEHUS TEJla OT MACChl TeJla U JECUCTBYIOIIEH Ha HEro
CUJIBL.

HabGnronenue paBeHcTBa CUIT IPU B3aUMOJIEHCTBUH TETI.

N3meHeHnue Beca Tea Mpu yCKOPEHHOM JIBHKEHUH.

IIepenaua ummyJsbca pu B3aUMOACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJACHCTBUU TEll.

CoxpaHeHre UMITyJIbca IPU HEYNIPYTOM B3aUMOAECHCTBHM.

CoxpaHeHHEe UMITYJIbCa IPH a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUH.
Habmtoienue peakTUBHOTO JBU)KCHUSL.

CoxpaHeHrne MEXaHUYECKON PHEPTUU MTPU CBOOOIHOM I1aJICHUU.
CoxpaHeHrne MEXAaHUYECKOM dHEPTUU MPU JBHKEHUU TeJa NMOJ IEMCTBUEM
MPY>KUHBI.

Jlabopamopnule pabomot u onvimel.

1.

KoHnctpyupoBanue TpakTa JUisi pa3roHa U JaJIbHEWINEro PaBHOMEPHOTO
JIBIDKCHUS TIAPUKA U TEJICHKKH.

Ornpenenenue CpeaHel CKOPOCTH CKOJIbKEHUSI OpycKa WM JBUKCHUS
[IapuKa M0 HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpeHHs Tejla NpU PABHOYCKOPEHHOM JIBIXKEHHH TI0
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJbHOH CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK pPsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanrie 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIBI
HOPMAJILHOTO JABJICHHUS.

Omnpenenenue kodpduiieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTU NPYKHUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JBUKEHUU Tela
10 TOPU30HTAIILHON TTOBEPXHOCTH.
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10. Ompeenienne  pabOTHl  CUJBI  YNIPYTOCTH TMPU  TOABEME Tpy3a ¢
MCIIOJIb30BAaHUEM HEMOJABMXKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS! SHEPTUH.

Pa3nen 9. Mexannuyeckue KoJie0aHUs U BOJIHBI.

KonebarensHoe nBukenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUIUTyaa. MareMaTU4ecKuil U NpyKUHHbIA MaATHUKU. [IpeBpanieHue
SHEPI'UU MPU KOJIeOATEIHHOM JABUKESHUH.

3aryxaromue  KoieOaHus.  BpiHyxaeHHble ~— KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoMcTBa MeXaHMYeCKMX BOJH. IIpomonbHble W
nomnepeuHble BOJIHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacrnpOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJIHBI.

3ByK. I'pomMKoCTh 3Byka M BbIcOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yAbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenune kojieOaHuii Tea IOA AEUCTBUEM CHJIIBI TSKECTH W CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.
Hab6nronenune BoIHYKIEHHBIX KOJIEOAHHM U pe30HaHca.
PacnipocTpaneHue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIN).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKYyCTUYECKHI1 pe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue 4YacTOThl M MepHoJia KoJieOaHUM MaTeMaTU4eCKOTo
MasiTHUKA.
Omnpenenenne 4acTOThI U MEpUOIa KoJIeOaHUN PYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpHoJia KoieOaHUil MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH NIEpUOa KOJeOaHUM NMPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCUMOCTH IEpUOJa KOJEOAHMI rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOIIME  3aBHCHUMOCTh  INEpHOJa  KOJeOaHMit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO MaIeHUS.

Paszzgesn 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIEC BOJIHBI.

ONEKTPOMATHUTHOE  TOJIE.  OJJNEKTPOMAarHuTHblE  BOJHBL.  (CBOMCTBa
ANEKTPOMArHuTHhIX BOJH. I[llkana snexkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

o U WD
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OnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimut.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHUIBLHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ AIBJICHHUS.

JlyueBas  Mozmenb  cBeta.  Mcrounmkum — cBerta.  lIpamonuHenHoe
pacrtpocTtpanenue ceera. 3atmMeHust Connna u Jlynsl. Otpaxenue ceera. [limockoe
3€pKaJIO. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHusi cBera. [lonHoe BHYyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon mnayueir B JnuH3e. OnTuyeckas cucrtema (QoToanmapara,
MHUKpOCKONIa M Tejeckoma. ['1a3 kak onTuyeckas cucteMa. biau3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B chnektp. Omnbitel Hptorona. CroxeHue
CIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMonuHEHOE pacpOCTPaHEHHE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cpera.

Onrtuyeckuii CBETOBO/I.

Xon tyuyei B coOuparolei JInH3e.

XO0J Iy4der B pacCEeUBAIOLIEH JIMH3E.

[Tomyyenune n300pakeHUi ¢ TOMOIIBIO JINH3.

[Ipuniun aevictBus oTtoanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mopensb ria3za.

11. Paznoxxenue 6en0ro cBeTa B CIEKTP.

12. [lomy4yenune 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnemoBanue 3aBUCUMOCTH yIJIa OTPAKEHHUSI CBETOBOTO Jyda OT yria
naJICHuUs.
N3ydeHne xapakTepUCTUK U300pakKeHUs IPEIMETA B TUIOCKOM 3€pKajie.

3. HccnepoBanue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS Ha TPAHUILIE «BO3yX—CTEKIION.

o © N o~ DR

16



4. TlonmydeHue M300paKEHHM C IOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenue (HOKYCHOTO PacCTOSHUSI M ONTUYECKON CHIIBI COOMparolen
JIVH3BL.

6. OmbITHI O Pa3J10KEHUIO OETIOro CBETa B CHEKTP.

OnbITEl MO BOCHPHUATHIO I[BETA MPEIMETOB MpPHU MX HAONIOACHUU Yepes3
I[BETOBBIE (PUIIBTPHI.

Pasznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdopna v mianerapHas Moienb atoma. Mogens atoma bopa.
Hcnyckanue u normouieHre ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uzinydeHus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aromHoro sgpa. HWsorombsl.  PaamoaxkTtuBHbIE
npespamienus. [lepuon nomypacnana aTOMHBIX S1€EP.

SnepHple peakuuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBsA3p Macchl W dHepruu. Peakuuu cuHTE3a U
nenenus anep. Mcrounuku sneprun ConHIa v 3BE3 L.

Snepnas sHepreruka. JleMCTBHsS paaMOAKTHBHBIX H3JIYyYECHHU HA JKUBBIC
OpraHU3MBbI.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHHSI U TOTJIONICHUS.

CreKTpbl pa3IMYHbIX ra30B.

CnekTp Boaopoa.

Hab6nronenue TpekoB B kamepe Bunbcona.

Pabota cuérurika HOHU3UPYIOUINX U3JTYUESHUI.

Peructpauus u3nydeHus NpupoJIHbIX MUHEPAIOB U IPOYKTOB.

Jlabopamopnule padbomot u onvimel.

1. HabGmrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnepoBanue TpPEKOB: M3MEPEHHE SHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTu (1o gotorpadusim).

3. W3mepenue paanoakTuBHOTO (oHa.

IToBTOPUTEIHLHO-00001IAO NI MOTYJIb.

[ToBTOpUTENHHO-0000IAIOIINKA MOAYJb MIPEAHA3HAYEH JJI CUCTEMAaTU3aluu
u  0000IIeHUsT TMPEIMETHOTrO  COAEpXKaHUs M ONbITa  JEATENbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe IJi1 MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 10 (u3uke mis 00ydaromuxcs,
BBIOPABILIKX ATOT y4E€OHBIN MpeaMeT.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEaTU3yIOTCd U CUCTEMAaTHU3UPYIOTCS BUJIBI
JESATENBHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUMBAETCS AOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUJIAHUPYEMBIX  pe3yjbTaToB  o0yueHus, GopMHupyeTcs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS

ok w e
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SBJICHUA TPHUPOABl M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSAS TMOJYy4YEHHbIE 3HAHWS, pelmaTh 3aJadyd, B TOM YHCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTep JaHHOTO pas3jiefia peann3yeTrcs
32 CY€T TOro, 4Yro OOydYarIIMecs BBIMOIHSIIOT 3aJaHus, B KOTOPHIX UM
pPEeAJIaraeTcs:
Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacro3HaBaTh W HAy4YHO OOBICHATH
(uzmyeckue SBJICHUS B OKPY Kalollel MPUPOAe U MOBCETHEBHOM KU3HU;
WCITOJIb30BaTh HAYYHBIE METOJIbl MCCIICIOBAHUS (PU3UUECKUX SBIICHUM, B TOM
YUCJIE U IPOBEPKU TUIOTE3 U MOITYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4HbIC OCHOBBI HauW0OJIE€ BAXKHBIX JIOCTHIKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOJIB30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrMH HAa OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPI'UHu.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

Wzydenue (pu3nku Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS HAMpPaBICHO
Ha JOCTHKEHHE JIMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB.

B pesynbTaTe uzydeHus: pu3NKd Ha ypOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUs
y obyyarorierocss OyayT copMUPOBaAHBI CICIYIONTNE JTUIHOCTHBIC PE3yJIbTATHl B
YacTu:
* 1) maTpmoTHYECKOr0 BOCIIUTAHUSA:
TIpOsBIICHHE MHTEpPEca K MCTOPHHM U COBPEMEHHOMY COCTOSIHHIO POCCHIICKOI

(bu3znuecKkon HayKu;

LEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(DU3HKOB;
2) rpa:KIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA

" TOTOBHOCTb K AKTHBHOMY YYaCTHIO B 00CYK/ICHHH OOIECTBEHHO 3HAYMMBIX H
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

*  OCO3HaHHE BAXXHOCTH MOPAJIBHO-ITUYECKUX IPUHLMIIOB B JESATEIBHOCTH
YYE€HOTO;
3) 3cTeTU4€eCKOro BOCIIUTAHMSI:
" BOCIIPHSATHE SCTETHYECCKMX KauecTB (DM3MUYECKOH HAyKH: €€ rapMOHHYHOTO
IIOCTPOEHMS, CTPOTrOCTH, TOUHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NNO3HAHUS:
e 0CO3HaHHE LEHHOCTH (DM3MYECKOH HAYKHM KAK MOIIHOrO HHCTPYMEHTA
II03HAHUSI MHUpPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTaBIIAIOLLEH
KYJIBTYPBI;

e  pa3BUTHE Hay4yHOU JI0O03HATENbHOCTH, WHTEpEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;
S5) ¢opmupoBaHusi  KYJBTYPHl 3I0POBbSI M  3MOLMOHAJIBHOIO
0J1aromoJry4us:

. OCO3HAaHME IIEHHOCTU Oe€30macHoro oOpas3a >KHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TPaBWJI O€30MacHOr0 IIOBEJICHUS Ha
TpPaHCTIOPTE, HA JIOpOraxX, C JJICKTPUUECKHM W TEILIOBBIM 000pYIOBaHUEM B
JIOMAIITHUX YCIIOBHSIX;

. c(hOpMHUPOBAHHOCTh HaBbIKA pedIeKCHH, IPU3HAHUE CBOETO IIpaBa Ha OIIUOKY
¥ TAKOTO K€ MpaBa y JAPyroro 4eI0BeKa;

e 6) TPYA0BOI0 BOCIIUTAHUSA:

e aKTUBHOE y4acTHEe B pEIICHUU TMPaKTHUECKHX 3amad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3aluu, Topoja, Kpas) TEXHOJOTHYECKOH |
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COITMAJILHON HAIPABICHHOCTH, TPEOYIOIIMX B TOM 4YHCIC U (DU3HUESCKUX
3HaHUM;

) HMHTEpeC K MPaKTUYECKOMY M3y4YeHUI0 npodeccuit, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3KOJIOTU4eCKOr0 BOCIIMTAHUS:

. OpUEHTaIMs Ha NpUMeHeHHe (UBUYECKUX 3HAHWU U1 pelleHUs] 3a7ad B
o0JlacTh OKpy’Kalollel cpeibl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOXHBIX MTOCIEJICTBUI JIJI1 OKPYKAIOIIEH CPEbI;

e 0CO3HaHWE TIIOOATHHOTrO XapakTepa SKOJOTUYECKHX MpoOJIeM W MyTel uX

pELICHUS;
8) ajanTanuu K M3MEHSIIOIIUMCH YCJOBHSIM COUMAJBbHOM U NMPHUPOIHOM
cpeabl:

) NOTPEOHOCTh BO B3aUMOJICHCTBUU TMPU BBIMOJHEHUM MCCIEAOBAHUNA H
MPOCKTOB (DU3UYECKONW HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
TIPYTHUX;

e IOBbIIICHHE YPOBHSI CBOEM KOMIETCHTHOCTH 4YE€PE3 IMPAKTUYECKYIO

JESTEIBHOCTB;
© MOTPeGHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHHIL, B TOM YHCIe QOPMYITHPOBATH
U7ICH, TIOHSATHS, TUTIOTE3BI O GU3HUECKUX 00OBEKTaX W SIBIICHUSX;
~ 0Cco3HaHHE JE(UIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEl B 06IacTH

bu3uKu;
e IUJJAaHUPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUI;

CTPCMJICHUC aHAJIIM3HUPOBATL M BBIABJIATL B3aMMOCBA3U IIPUPOHL, O6I].[€CTB3 n
3KOHOMMKH, B TOM YHUCJIC C UCIIOJIb30BAHHUCM CI)I/ISI/I‘-ICCKI/IX 3HaHI/II71;

e  OLEHKA CBOUX JICUCTBHUM C YYETOM BIMSHHUS HAa OKPYXKAKOUIYI0 Cpeny,
BO3MOKHBIX TJIO0ATBHBIX MOCIEICTBUIA.

METANPEAMETHBIE PE3YJIbTATDBI

B pesyabTaTe OCBOCHHSI TpOrpaMMbl IO (U3MKE Ha YpPOBHE OCHOBHOTO
o01iero oopazoBanus y oOyyaroierocsi OyayT copMUpoBaHbl MeTaNpeAMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIINE TTO3HABATEIHLHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATUBHBIC  yHHBEPCAJIbHbIE  Y4eOHBIC  JICHCTBUS,  PEryJISTUBHbBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble JjoruyecKkue 1elicTBUA:
e BBIBISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKH OOBEKTOB
(s1BEHUIN);
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yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCHU(PUKAIIMKA, OCHOBAHUS JIJIst
0000I1IeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B pacCMaTpPUBAEMbIX (pakTax,
JTAHHBIX ¥ HAOIFOICHUSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3M TMPU H3YYCHHH (PU3NIECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeTaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTHBHBIX
U MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh THIIOTE3bl O B3aHMOCBS3SIX
(hbU3MYECKUX BETUYMH;

CaMOCTOATENLHO BBIOMPATH CMOCOO pemieHus: y4eOHOU (U3HUeCcKon
3amaun (CpaBHEHUE HECKOJIBKMX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOIXO/ISIIET0 ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

ba3oBble ucciiegoBare/bCKue JeMCTBHUA:

MCITI0JIB30BaTh BOIIPOCHI KaK MCCIE0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ MCCIIEIOBAHMUS WU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 Pe3yjibTaTaM
MPOBENEHHOTIO HAOIIOJEHUS, OIbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JajbHeWIiee pa3BUTHE  (PUINUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATNON0KEHHS 00 UX PAa3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSTh PA3IUYHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPH MOUCKE U
orbope WHPOPMAIMU WM JNaHHBIX C YY4E€TOM TPEUIOKCHHON ydeOHOU
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,

CaMOCTOSITENTLHO ~ BBHIOMpaTh ONTHUMAIbHYIO (QOpMYy TIpEICTaBICHUS
uHDOpMAIMU W WUTFOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, ThuarpaMMmamMu, HTHOU rpaduKoi U MX KOMOWHAITASIMH.

KoMMyHUKAaTHBHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B XOA€¢ OOCYXICHHS Y4COHOro MaTrepHuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMOH TEMbI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HAa PEIICHHWE 3aJaud W TOAJACpKaHUE
0J1aro’KeIaTeIbHOCTH OOIIEHHS;

COIOCTABIIATh CBOM CYXKICHUS C CYXIACHUSAMHU JIPYTUX Y4YaCTHHUKOB
auaora, OOHapy»XKUBaTh Pa3IUYKe M CXOJICTBO ITO3HIIHA;
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BBIPAXKATh CBOKO TOYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAaX;
MyOJIUYHO TPEJICTABISATh PE3YyIbTAaThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(dKCcIIepUMeHTa, UCCIIEA0BaHUs, IPOEKTA);

MOHMMAaTh W  HWCHOJB30BaTh  MNPEUMYIIECTBA  KOMAaHJHOW U
WHIUBUIYAIbHOW pa0OThl TPHU PEIMICHUH KOHKPETHOH (u3nyeckomn
poOJIeMBI;

MPUHUMATH LM COBMECTHOM AEATEIIbHOCTH, OPraHU30BBIBATH JIEUCTBUS
no e€ JOCTH)KEHHIO: paclpeleisTh pPOiau, OOCYXJIaThb MpoLEcChl U
pE3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh palOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIlPABJICHUIO U KOOPAWUHUPYS CBOM JIEUCTBHUS C JPYTUMH
YJI€HaMU KOMaH/bI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOJIEHCTBHSI.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUsX, TPEOYIOMINUX
IS petieHust GU3NYeCKuX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3JIMYHBIX MMOAXOJAX TMPUHATHS  PEIICHUIN
(vHIMBUAYyaTbHOE, TIPUHSATHE PEIICHUS B TPYIIE, NPUHATHE pENIeHUN
TPYIIION);

CaMOCTOATEILHO COCTABJISTH AJITOPUTM pellieHus GU3NUECKON 3aauu WK
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPeJlaracMbie BAPUAHTHI PEIICHUN;
JieN1aTh BBIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIBLHBIN NHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluH U MpeJjiaraTh MIaH €€ N3MEHEHUS;
OOBSCHATh TPHUYUHBI  JTOCTIDKCHHSI  (HEIOCTHXKEHUS)  PEe3yIbTaToOB
JeSTENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JCSITENLHOCTh (B TOM YHCIIE B XOJ BBITOJHEHHUS
(U3UYECKOr0  HCCIECIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIINXCS CHUTYyalHi, YCTAaHOBJIEHHBIX OIITHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

22



MPU3HABATh CBOE MPABO HA OMMUOKY MPHU PEHICHUHN (HU3UIECKUX 3a7ad WIH
B YTBEPKACHUAX HA HAYYHBIEC TEMBI U TAKOE K€ IIPABO JPYTOro.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenust B 7 Kjacce IpeIMETHbIE Pe3yIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

UCTIONB30BaTh  MOHATHS:  (HU3MYEeCKHe W XUMHYECKHE  SBJICHHS,
HAOIO/IEHNE, SKCIIEPUMEHT, MOJENb, THUIOTe3a, CIUHHUIIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHsI BemiecTBa (TBEpPIOE,
KHUJIKOE, Ta3000pa3HoOe), MEXaHWYeCKoe JIBKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, TPSMOJMHEHHOE), TPaeKTOpHs, pPaBHOJACHCTBYIOIIAS
cuna, gaedopmanus  (ympyras, — IUIaCTHYECKas), HEBECOMOCTb,
COOOIIAIOTHECS COCY/IbI;

paznuyarh sBiaeHUs (AuQdy3us, TEMI0BOE IBIKEHHUE YACTHUI[ BEIIECTBA,
paBHOMEpPHOE  JBIDKEHHE, HEPaBHOMEPHOE  JBWKCHHE, HHEPIHS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TENl C 3aKPEIUIEHHOU OCBHIO
BpallleHusl, Tepeadya JaBi€HUA TBEPABIMU TeENaMH, >KUIKOCTSIMH U
razamy, arMocepHoe JaBi€HME, IUIaBaHWE Tell, MpPEeBpalleHus
MEXaHWYECKON PHEPTHH) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HA
OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE SBICHUE,
pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKHX  SBICHUN B
OKpYy>XKalollleM MHupe, B TOM 4Hucie (U3HUECKUE SIBJICHUS B MPUPOJE:
NPUMEPHI ABW)KCHUS C Pa3TUYHBIMH CKOPOCTSMHU B JKMBOH M HEXHBOU
npupone, ACHCTBHE CHUIBI TPEHHS B MPHPOJAEC U TEXHHUKE, BIHUSIHHE
aTMoc(epHOro NIaBieHHUS Ha >KMBOW OpraHU3M, IUIaBaHHE pPhIO, pbIYaru B
TeJe 4YeJOBEeKa, IPU 3TOM NEPEBOJAUTH MPAKTUUECKYIO 3a]a4y B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBICHUIA;
OTKCHIBaTh M3yUYEHHBIC CBOMCTBA TNl U (PU3NUYECKUE SBICHHS, UCIONIb3Ys
¢usnyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEM,
MyTh, CKOPOCTb, CPEIHAS CKOPOCTb, CHUJIAa YNPYTrOCTH, CHUJIa TSHKECTH, BEC
Tena, CWIa TpeHWs, JaBicHHWE (TBEPIOTO Tela, JKUIKOCTH, Tras3a),
BBITAJIKUBAOIIAsA CUJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJICUO CHIIBI,
MOMEHT CHJbl, KO3(PQHUIMEHT TOJE3HOTO JACWUCTBUA MEXaHH3MOB,
KMHETHYECKas W TOTCHI[MAJbHAS SHEPrusi), IPH ONMUCAHUU TPABHIBHO
TPaKTOBAaTh  (PU3WYECKUH  CMBICT  HUCIOJB3YEMBIX  BEJIMYMH, UX
0003HaYeHUssT W €AUHMIBl (U3UYECKUX BEIWYMH, HAXOAHUTH (POPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTHMHU BEIUYHMHAMH,
CTPOUTDH IpaPUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
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XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U TIPOIECCHI,
MCIIOJIb3Ysl TIpaBUjIa CJIOKEHUs CWI (BAOJL OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIO paBHOBecUs pbiuara (0s0Ka),
«30JI0TOE€ TMPaBUJIO» MEXAHHMKH, 3aKOH COXPAHEHUs MEXaHU4EeCKOU
OHEPTruu, TPHU OTOM JaBaTh CJIOBECHYIO (OPMYyIHUPOBKY 3aKOHAa U
3alUCHIBATh €70 MATEMATUYECKOE BBIPAXKEHUE;

OOBSACHATH (PU3UUECKUE SIBICHUS, ITPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTUPOBAHHOI'O XapakrTepa:
BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOWCTBA (PU3MYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a7adyd B |—2 JEHUCTBUSA, HWCHOJIb3YysS 3aKOHBI U
bopMybl, CBS3BIBarONINE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHSI 33/1a4M 3alHUChIBATh KPATKOE YCIOBUE, MOJICTABIATh (hPU3UUECKUE
BEJIMYMHBI B (DOPMYyJIbl UM MPOBOJAUTH PacuUéThl, HaXOAUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE JIsl PELICHUs 3a]1a4, OLIEHUBATh PEATUCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUYHHBL;

pacmo3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEHIUTh TpPH MOMOIIU
(bU3HYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEISATH MPOBEPSIEMOE
NpeanojgokeHue  (rumoresy),  pa3iuyaTb W UHTEPHPETUPOBATH
MOJIYYCHHBI pe3yJIbTaT, HAXOJWTh OIMUOKH B XOJE ONBITA, JETaTh
BBIBOJIBI 110 €T0 pe3yJibTaTaM;

MPOBOAUTL OMBITHl 10 HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WIHU
(buznyeckux CBOICTB TEJL: dbopmyIHpoBaTH MPOBEPSIEMBIE
MPEANOI0KEHNS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMUS,
3aMMChIBATh XOJ1 ONBITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJTHATh TMPSIMbIE W3MEPEHUs PACCTOSIHUS, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBl M TEMIEpaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX H
U(POBBIX MPUOOPOB, 3aMUCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3a/TAaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MIPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYUHBI OT
JIPYroil ¢ HCMOJB30BaHUEM MPSIMBIX H3MEPEHHN (3aBUCUMOCTU IyTHU
PaBHOMEpPHO JABWXKYIIETOCA TeJa OT BPEMEHHM JBWKCHUS TeElla, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAU COMPUKOCHOBEHHMSI TEJ, CUIIbI
YIOPYTrOCTU OT YJJIMHEHUSI MPY>KUHBI, BBITAJIKUBAIONIEH CHIIBI OT 00BEMa
MOTPYKEHHON YacCTU TeJla U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Tella, OT TIIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHusl TeJ, YCJIOBUW paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B

24



IUIAHUPOBAHUKM  y4e€OHOTO UCCIIENIOBaHUS, COOUpaTh yCTaHOBKY U
BBITTOJTHSATh W3MEPEHHsI, CIEIysl MPEIIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl TOJYYEHHON 3aBUCUMOCTH (DH3WYCCKHUX BEIWYUH B BHUJIE
NPEUIOKEHHBIX TaONHI U TPadUKOB, JeNaTh BBIBOJBI MO pe3yjbTaTaMm
MCCJIeIOBAHMSI,;

MPOBOJNTHh KOCBEHHBIC HU3MEpPEHHS (PH3UYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CHUJa TPEHUS CKOJBXKCHUS,
JAaBJICHWE  BO3[yXa, BBITAIKUBAIONIAs  CWJIa, JCHCTByOmas  Ha
HNOTpyXEHHOE B KHUJAKOCTh TeJO0, KO3()(PHUIMEHT TMOoNe3HOro AeWCTBUSA
NPOCTBIX MEXaHWU3MOB), CIEAysd NPEUIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE NCKOMOW BEIMYNHEI;

cOOJTI0IaTh MpaBUjIa TEXHUKU 0€30MaCHOCTH TP paboTe ¢ 1abopaTopHbIM
000py/I0BaHUEM;

yKa3bIBaTh TPUHIIMIBI ACHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
phIvar, MOJBMKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI  JCUCTBUS MW3YyYEHHBIX TPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOJOIMPOBOJA, THUIPABIWYECKUN  Ipecc,
MaHOMETP, BEICOTOMED, TTOPIITHEBON HACOC, APEOMETP), UCTIONIB3Ys 3HAHUS
O CBOMCTBaxX (U3MYECCKUX SIBICHUN W HEOOXOMUMBbIC (PU3UYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  MpUMEpPHl  (HaxXoOWTh  WHPOpPMAIMIO O  TPHUMEPAX)
MPAKTUYECKOTO HMCIOIb30BaHMs (U3MYECKUX 3HAHUNM B TOBCEIHEBHOU
KU3HU JUIsl obecrieueHus: 0€30MacHOCTH MPU OOpalleHuu ¢ nMpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS W COOJIOICHHUS
HOPM IKOJIOTUYECKOTO TMOBEACHHSI B OKPY’KaIOIIEH cpeie;

OCYIIECTBJISATH OTOOpP HCTOYHMKOB wuH(popManuu B HWHTepHeTe B
COOTBETCTBHH C 3aJaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEFOIIIHXCS
3HAHMK W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHHUKOB BBIJCIATH
nH(OpPMAITUIO, KOTOpas SBJISETCS MPOTUBOPEUYNBON WIIM MOXKET OBITh
HEJ0CTOBEPHOM;

WCIIOJIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (HU3UYECKOTO  COACpXKaHHs, CIPABOYHbIE MaTepHAIIbI,
pecypchsl cetu MIHTepHET, BlajeTh mpuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMAIMU (HU3HMUECKOTO COACPIKAHUS, B TOM
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qucie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHS O pe3yJbTaTaxX MPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAaHUM, MpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
W3YYEHHBIM TMOHSATUUHBIMN ammapaT Kypca (QU3MKH, CONPOBOXAAThH
BBICTYIUIEHUE NPE3EHTALINEH;

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI pachpeneniTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUM C IIOCTABJIEHHBIMM 3aJjauaMH,
CIEIUTHh 3a BBINOJIHEHUEM IUIAHA JCHUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJ B  JIEATEIBbHOCTh  TIPYyNNbl, BBICTPAUBATh
KOMMYHHUKATHUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy o0yuenus B 8 Kjacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arpEeraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAILUIUYECKUE U
amop(HbIe TeJa, HACBHINICHHBIM ¥ HEHACBIIIEHHBIM Tap, BIAXHOCTD
BO3/yXa, TeMIlepaTypa, BHYTPEHHsISI DSHEpPrus, TEIJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, HIEKTPUUECKOE MOJIe, TPOBOJIHUKU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyath ABJICHUS (TEIUIOBOE pACUIMPEHHE U CKaThe, Teruionepenaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHKE, KAMWJUISIPHBIC SIBJICHUS, HUCIIAPEHHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIICHHE,
Teronepeaaya (TerIonpoBOAHOCT, KOHBEKIIUS, U3IIyYEHUE),
ANEKTpU3alUsl TEJ, B3aUMOJICUCTBUE 3apANIOB, JEHUCTBHS SJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHUCTBUE MArHUTOB, JEUCTBUE
MAarHUTHOTO TOJIsl HAa TIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIKS )
[0 OINHUCAHMID MX XapaKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (DU3WYECKUX SIBJICHUUA B
OKpY’KaroleM MHUpe, B TOM 4YHcCie (U3UYECKHE SIBJICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSDKEHUE M KaNWUISIpHbIE SIBIIGHHS B MPUPOJE,
KpUCTAJUIbI B mpupojae, uszinydeHue CoJHLA, 3aMep3aHhe BOJOEMOB,
MOpCKHUe OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHETa, 3JIEKTPUUYECKUE
saBJeHUs B aTMocdepe, SIEKTPUUECTBO KMBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiH, Jpeiid TMOJIOCOB, POJIb MAarHUTHOTO TOJS JUIsl >KU3HU Ha
3emuie, MONSIPHOE CUSIHUE, IPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBIICHUIA;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUECKUE SBICHUS, UCTIONIb3YS
bu3nyeckue BeTUYUHBI (TEMIIepaTypa, BHYTPEHHSISI YHEPTHUsl, KOJTUYECTBO
TEIUIOThI, yJeJbHAas TEIJIOEMKOCTh BEIIECTBA, YJelbHAs TeIUioTa
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IUTaBJICHUS, yJeJbHas TeIoTa MapooOpa3oBaHusi, yneidbHas TeIIoTa
CropaHusi TOIUIMBA, KOA(D@PUIIMEHT TOJE3HOr0 JEHCTBUS TEIJIOBOM
MAaIllUHbI, OTHOCUTEJbHASl BIAXHOCTH BO31yXa, JJIEKTPUUYECKHU 3apsn,
Cuia TOKa, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTHBIIEHUE IPOBOJHMKA,
yAETbHOE  CONpOTHUBIIEHWE  BemiecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTO  TOKAa), IMpU  ONHCAHWU TMPABUIBHO TPAaKTOBATh
(GU3MYECKUI CMBICT UCHOJb3YEeMbIX BEIUYMH, 0003HAYEHUS U €AUHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTH (HOPMYJIbL, CBS3BIBAIOIIME JIAHHYIO
Gu3NYEeCKyI0 BEIUYHHY C JAPYTUMHU BEJIWYHMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (PU3MYECKUE SIBICHHUS U IPOLECCHI,
WCIIOJB3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOpUHU
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULUHU IOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH OMa /i yyacTKa IeMnu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHMs DHEpPruHM, M[pPU ITOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIlMCHIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHHE;

OOBSCHATHh (PU3MUYECKHE MPOIECChl U CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOTMYECKUX
IaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DUBMUECKHX SIBICHHM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJauyd B 2—3 JACUCTBHS, WCIONb3Yysl 3aKOHbl WU
(dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHE BEJIWYMHBI: HA OCHOBE aHaIM3a
YCJIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl  pEIIeHUs 3a7aud, BBIOMpaATh 3aKOHBI U  (QOPMYIIHI,
HEeoOXoauMble JUisi €€ penieHus, MPOBOAUTH PAacU€Thl U CPaBHUBATH
MOJIyYEeHHOE 3HaU€HHE (PU3NYECKON BETUUYHMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXXHO pEUIUTh IPH MOMOLIU
(bU3HYECKUX METOJOB, HCIOJb3Ysl OMHCAHUE WCCIIECOBAaHUs, BBIICIATH
MIPOBEPSEMOE  MPEIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJICHUS UCCIIEN0BAHUs, €J1aTh BBIBOIBI;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUH WIH
(bu3HYEeCKUX CBOMCTB Tell (KamWUISIpHbIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPATYPbl, CKOPOCTHU MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpPU M3IYUYCHUH OT IBETa H3JIyvaromied (moriomnaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATYphl KUAKOCTU U
IJIOIAAN €€ TMOBEPXHOCTH, »JJEKTpU3alus Tel W B3aUMOJEHCTBUE
ANEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
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BU3yaJIM3allMsl MAarHUTHBIX IIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO MOJS HAa MPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHWUTa,
CBOMCTBa DJEKTPOJABHUIATENsl TMOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
MpOBEpSEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHUs, OMUCHIBATH XO/JI ONbITa U (POPMYJIMPOBATH BHIBODI;
BBIMOJIHATh ~ NpsIMbIE ~ W3MEPEHUs]  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3/yXa, CHUJIbl TOKa, HANpPsHKEHUS C MCHOJIb30BAHHEM
aHAJIOTOBBIX NPHOOPOB M JATYMKOB (DU3MUECKUX BEJIMYMH, CPaBHUBATH
PEe3YIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIIOTHOM IMOTPEITHOCTH;
IPOBOANTH MCCIEA0BAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUUYHUHBI OT
Apyrod C  UCHOJIb30BAaHUEM  TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOWAAN IOMNEPEYHOro
CEYEHHMsI U YACIIBHOIO COIPOTHUBIICHHS BEIIECTBA POBOAHUKA, CHJIBI TOKA,
UAYUIEr0 4Yepe3 MPOBOAHMK, OT HANpsHKEHUS Ha IPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEOBATENIBHOTO W MapajIebHOTO  COEAMHEHUHN
IIPOBOJHUKOB): IIJIJAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh W3MEpPEHUs, Cienys MNPEeAIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUAE TaOIUIl U TpadHKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBaHUS;

MPOBOJUTh KOCBEHHBIE HW3MEPEHHsS] (PU3MYECKHX BEIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMNPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIaHUPOBaTh H3MEPEHUs, COOMpPATh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, Clenysl NPeJIOKEHHONM MHCTPYKLHH, U
BBIYKCIIATh 3HAUCHUE BEJIMYNHBI;

cOOJII0IaTh MpaBUiIa TEXHUKN 0€30MaCHOCTH TIPH padoTe C 1ab0paTopHbIM
000py/10BaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA M3YYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHUd (B TOM 4YHUCIHE:
CHUCTeMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIETMETP, CUETUYMK OHJIEKTPUUYECKOW HHEPIUH, SJIEKTPOOCBETUTEIbHBIE
npuOOPHI, HarpeBaTeNIbHbIE IEKTPONPUOOPHI (MIPUMEPHI), FTEKTPUUECKUE
MPEIOXPAHUTEIH, FNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMSI O CBOWMCTBaxX (PM3MUECKUX SIBICHUI U HEOOXOIUMBbIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTENIbHbIE
npuOOpel MO CXEMaM M CXEMaTUYHbIM pUCYHKaM (5KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUIaTEIb BHYTPEHHETO
CTOpaHusl, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
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Lemnel ¢ MocaeA0BaTebHBIM U MapauIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycIoBHbIE 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETel;
OPUBOAUTH  MpUMEphl  (HaXOAWTh  HH(OpMALMIO O  IPUMEPAX)
MPaKTUYECKOTO HMCMOJIb30BaHMS (PU3MUYECKUX 3HAHUW B IMOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHuH ¢ MpUOOpaMu H
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/0pPOBbS U COOIIOICHUS
HOPM SKOJIOTUYECKOT0 MOBEJECHUS B OKPY KAIOIIeH cpene;

OCYUIECTBJISITh MOUCK HHPOpMaLHUH (PU3HYECKOTO COJEpKaHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAaHUU M MyTEM CpaBHEHUS
JOMOJIHUTENBHBIX ~ MCTOYHUKOB  BBIJACNATH  MHPOpMAILUIO, KOTOpas
ABJISIETCS] MPOTUBOPEUMBON MIIM MOKET OBITh HEJOCTOBEPHOM;
UCITIOJIB30BaTh MPHU BBIMOJIHEHUH y4YE€OHBIX 33JaHUN HAay4YHO-IOMYJISIPHYIO
JAUTEepaTypy  (PHU3MUYECKOrOo COAEpXkaHHs, CIPAaBOUYHbIE MaTepHalIbl,
pecypcbl cetd VHTepHeT, BiajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPAaTKUE YCTHBIE COOOIIECHMS,
0006mas wHDOpPMANMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO
COJEpKaHusi, B TOM YHCIE€ MYyOJUYHO NPEACTABIATh PE3YJIbTATh
MPOEKTHOM WJIM HMCCIIEIOBATENbCKON AESITEIbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJI30BaTh M3YYEHHBbI NOHATUHHBIM anmapar Kypca (U3HKW,
COINPOBOX/IaTh BBICTYIUICHHE NIPE3CHTALINEN;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMH 33/J]a4aMH, CJIEANTH 3a BBIIOJHEHUEM ILJIaHA ACHCTBUN U
KOPPEKTHPOBATh €ro, aJeKBaTHO OIIEHMBAaThb COOCTBEHHBIM BKJIaa B
JESITEIbHOCTD TPYIIIBL, BEICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3pelaTh KOH(MIUKTHI.

K xoH1y 00yuenus B 9 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CHOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO NBWXKEHUA, AchopMarius
(ynpyrasi, mnjactuuyeckasi), TPEHUE, IEHTPOCTPEMHUTEIHHOE YCKOPEHUE,
HEBECOMOCTh U TEPETPY3KHU, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
HEHTpP TsDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJeOaHUs U
BOJIHBI, 3BYK, WH(pa3ByK M YIJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPHI UCITYCKAHUS M TOTJIONIEeHUs, anbda, 6eTa- U raMMa-u3ITyqdeHHs,
W30TOIIBI, SIJIEPHAS DHEPIETHKA;
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pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE
JBM)KEHHUE, DPABHOYCKOPEHHOE TMPSAMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
NajieHUue Tejl, pAaBHOMEPHOE JBM)KEHHE 0 OKPYKHOCTH, B3aUMOJCICTBUE
TE€J, PEAKTUBHOE JBUKEHHE, KOJIEOATEIbHOE ABM)KEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHHE
3ByKa, TNpPSAMOJIMHENHOE PpacHpOCTpPaHEHUE, OTPaKEHHWE U IPEIOMIICHUE
CBETA, I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3/I0KEHUE OEJIOro cBeTa B
CHEKTp M CJOXXKEHHE CHEKTpalbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa
U3JyYEHUs) TI0 OIIMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3MYECKUX SBJIECHUUA B
OKpy’XarolieM Mupe (B TOM 4Hcie (PU3NYECKUE SIBICHUS B MPHUPOJIE:
IPUJIUBBI U OTJIUBBI, IBUKEHUE TU1aHeT COJTHEUYHON CUCTEMBI, PEAKTUBHOE
JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LIBETa Tell,
ONTUYECKUE SIBICHUS B MPHUPOJAE, OMOIOrHYEcKOoe AECUCTBHE BUIUMOTO,
yJIbTPapUOJIETOBOIO M PEHTIEHOBCKOI'O M3JIy4YEHHMH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, DPAJUOAKTUBHOE H3ITyUYEHUE
NPUPOAHBIX MHUHEPANOB, JEHCTBHE pPAJAMOAKTHBHBIX W3IyYE€HUH Ha
OpraHu3M 4eJIOBEKa), IPH 3TOM IEPEBOJMUTH IMPAKTUYECKYIO 33J1adyy B
y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMICTBa (IPU3HAKU) (U3NYECKUX
SIBIICHUI;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA T€A U (PU3HUECKHE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BENWYMHBI (CpeOHSsi MU MTHOBEHHas CKOPOCTh Tela Npu
HEPaBHOMEPHOM JIBUKEHUH, YCKOpPEHHE, MepeMelleHue, MyThb, YIJIOoBas
CKOPOCTb, CHJIa TPEHUS, CWJa YNPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOrO TMaJeHUs, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHIIbI,
MexaHu4yeckas paboTa M MOIIHOCTb, MOTEHLHUANbHAs SHEPrusi Tena,
HOJIHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLIMAJIbHAs IHEPIUsl CHKATOU
NPY>KWHBI, KUHETHYECKash SHEprus, IOJIHas MeXaHU4ecKas DSHeprus,
NEpPUOJI U YacToTa KoJeOaHui, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEJIb MPEIOMIIEHUS CPEABI), IPU ONMUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICH HCIOJb3YEMbIX BEJIWYMH,
0003HaYeHUss W eAUHMIIbl (U3UYECKUX BEIWYMH, HAXOAHUTH (POpPMYIIbI,
CBSA3BIBAIOLIUE JAHHYI (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIUYMHAMM,
CTPOUTDH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOICTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPruu, 3aKOH BCEMUPHOrO TATOTEHHS,
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OPUHIUI CYNEPIO3ULIMH CWJI, HNPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMs HMITYyJIbCa, 3aKOHbl OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3AKOHBI COXPAHEHUS 3apsiIOBOIO M MacCOBOT'O YHCEN
IPU SIIEPHBIX PEaKUUsX, IPU 3TOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIUCBIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ OMopoi Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHX SIBICHHM,
($u3NYECKUX 3aKOHOB HUJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparolmecs Ha cucteMy U3 2-3
YpaBHEHUI), UCHOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3aJayd 3alUCBhIBaThb KPaTKOE
YCIIOBUE, BBISABIATh HEIOCTAIOIINME WIW M30BITOUHBIE JTaHHBIE, BBIOUpPATH
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJISl PEILIEHHUs, TPOBOJIUTh PACUETHI U
OLICHMBATh PEATMCTHYHOCTh IOJYYEHHOTrO 3HA4YeHHUs  (PU3MUECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOJEeMbl, KOTOPbIE MOXKHO PpELIUTh MpPU HOMOIIU
(GU3MYECKUX METOJ0B, HCIOJb3ysl OMHCAHWE MCCIIEOBAaHUsSA, BbIICIATH
MPOBEPSAEMOE  MPEANOJIOKEHUE, OLEHUBAaTh NPABUIBHOCTh MOPSAKA
IIPOBEJICHUSI  UCCJENOBAHMS, JENaTh  BBIBOJbBI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUI U OIIBITOB,;

IPOBOJUTH OMBITHI MO HAOMIOACHHIO (U3UYECKUX SBJICHUA WIIU
(¢u3MYECKUX CBOMCTB Ten (M3ydyeHHEe BTOpPOro 3akoHa HproTOHa, 3akoHa
COXPaHEHHUsl HHEPruM, 3aBUCHUMOCTh MEpHOAa KOJEOAHUU MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U *KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYbl MAJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PacIIpOCTpaHEHUE CBETA,
pasnokeHne Oenoro cCBeTra B CHEKTP, U3YYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI MpeaMera B coOuparolien
JUH3€, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0Opy0BaHUs, ONHCHIBATH  XOJ  ONbITAa W  €ro  pe3yJbTarhl,
(bopMyIIHpPOBATh BHIBOJIBI;

IPOBOANUTH NPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpeaenss
CpelHee 3HAaYeHHe Hu3MepseMoill BeIMYMHbl ((DOKYCHOE pacCTOsHHE
coOuparomeil JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEHHUs
(M3MepuTeNnpHOTO MPUOOopa);

IPOBOANUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKHUX BEIMYMH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHU
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IpU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHON CKOPOCTH, Mepuoja
KOJI€OaHUM MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKEeHHUs CBETa OT yria MaJCHWs W yria MPETOMJICHHS OT yIJia
NaJeHNs). IUIAHUPOBATh HCCJIENOBAHUE, CAMOCTOSTENFHO COOMpPATH
YCTaHOBKY, (UKCHPOBaTh PpPe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTHU
bu3MYecKuX BEIUYMH B BUAE TaOIUIl U TpaUKOB, JeJaTh BBHIBOJIBI 1O
pe3yJbTaTaM HCCIeI0BaHNUS;

MPOBOJUTH KOCBEHHBIC W3MEPEHUS (U3UYECKUX BEIMYUH (CpPEaHSSA
CKOpPOCTb M YCKOpDEHHE Tejla NpHU pPaBHOYCKOPEHHOM JBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHHUSI CKOJBKCHHS, MEXaHHM4eckas padoTa W MOIIHOCTh, YacToTa |
nepuoa KojeOaHWH MaTeMaTHYecKOro U MPYXKHHHOTO MAasiTHHKOB,
ONTHYECKas CWiIa CcOoOuparoIel JIMH3BL, PAAUOAKTUBHBIN  (OH):
MJIAaHUPOBATh M3MEPEHUs, COOMpPATh SKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPCHHUS, CIEIys MPEUIOKEHHON WHCTPYKIIUH, BBIYUCIISTH
3HaYCHHE BEJIMYUHBI U aHATU3UPOBATH MOJYUYCHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW MOTPEIHOCTH U3MEPEHHU;

COOJII0/IaTh MpaBUjIa TEXHUKK 0€30MaCHOCTH P padoTe ¢ 1abopaTopHbIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (PU3NYECKUX MOJEICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPJOE TEIO0, TOUYEHYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIJIPa;

XapaKTepu30BaTh NPHUHIMIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HMX ONuUcaHus (B TOM 4YHUCIE:
CIUJOMETP, NATYUKU TIOJIOKEHMs, PACCTOSHMUS U YCKOpPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HUCHONB3yS 3HAHHUS O
CBOMCTBaX (PU3WYECKUX SBIEHUH MW  HEOOXOoauMble  (PU3NUYECKUE
3aKOHOMEPHOCTH;

HCITOJIB30BaTh CXEMBI M CXEMAaTUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUECKHUX IPOIECCOB
Py PENICHUH YYEOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300pAKEHUI B TNIOCKOM 3€pKalie U coOuparoie TMH3e;
OPUBOAUTH  MpUMEphl  (HaXOAWTh  HH(OpMALMIO O  IPUMEPAX)
NPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHu: ¢ MpUuOopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaloIIeH cpejie;
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OCYIIECTBJIATh TMOUCK HHPoOpManuu (U3HUECKOTO COJEpKaHUS B
HHuTepHeTe, cCaMOCTOATEIHHO (HOPMYIIHPYsI IOMCKOBBIN 3alpoc, HAXOJAUTh
MyTH OTpeJeNIeHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIMN Ha OCHOBE
UMEIONINXCS 3HAHUN U JIOMIOJTHUTENbHBIX NCTOYHUKOB;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHuil HAayYHO-TIOMYJISIPHYIO
JUTEepaTypy  (QU3UYECKOrO  COACpXKaHWs, CIPABOYHBIE MaTepHAIIbI,
pecypchbl ceTu MHTEepHET, BIajeTh mMpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
WHPOpMAIIMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHHUS,
myOJIMYHO TPEACTABIATh Pe3yIbTaThl MPOSKTHON WIIM MCCIIET0BATENbCKON
ACSITENPHOCTA, TPH 3TOM TPaMOTHO  HCIOIB30BaTh  HM3yUEHHBIN
NOHATUWHBIN amnmapar HM3y4yaeMoro pasjena (PU3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTaIed ¢ yd4€ToM o0coOeHHOCTEeH ayauTOpHUH
CBEPCTHHUKOB.

33



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosan4yectBo yacos
Ne HanMeHoBaHMe pa3ie/ioB U TeM DJIeKTPOHHBIE (HH(POBHIE)
KonTpoabHbie IIpakTnyeckue
n/n NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

PA3JEJ 1. ®u3unKa u ee posb B NO3HAHUM OKpYXKatowero Mmupa (6 yacos)

BocnumamebHbIt KOMOOHEHM coAepXkaHus pasgend

*  [loOyxmeHne MIKOJILHUKOB COOMIOAATh HAa YPOKE OOMICTIPUHATHIC HOPMBI TOBEACHHUS, ITPaBUIIa OOMICHHSI CO CTAPIIUMHU (YUUTEISIMU) U
CBEPCTHUKAMH (ILIKOJILHUKAMM ), PUHIIUIBI y4eOHON TUCIMIUIMHBI U CAMOOPTaHU3aIl1H;

* [IpuBnedeHre BHUMAHUS NIKOJIHHUKOB K IICHHOCTHOMY aCHEKTY U3y4aeMbIX Ha YPOKax SIBIICHUN, OpraHU3aIMs X paboThI C
MOJIy9aeMOM Ha YPOKE COIMAIbHO 3HAYMMOM WH(OpMaIueli — MHUIIMUPOBAHUE €€ 00CYKIEHUS, BEICKa3bIBAaHUS yUAIIUMUCS CBOETO MHEHUS
10 €€ IMOBO/TY, BIPAOOTKH CBOETO K HEW OTHOIIICHUS,

*  Hcnonb3oBaHKue BOCIUTATEIbHBIX BO3MOKHOCTEN CO/Iep KaHUs yueOHOTro MpeAMeTa Yepe3 JEMOHCTPALIUIO IETSIM IPUMEPOB
OTBETCTBEHHOT0, IPAYKJAHCKOTO MOBEICHHS, IPOSIBIICHUS YeJIOBEKOIIO0US U JOOPOCEPICYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTeHUS, 3a]1a4 JUJIsl peIeHUs, TPOOIEMHBIX CUTYallui A 00CYKIEHHS B Kiacce;

e  HMHunuupoBaHHe W TOIJEPKKA HCCIENOBATENBCKON AESITETbHOCTH HIKOJBHUKOB B paMKax pealu3alliil UMH HHIUBUIAYaJbHBIX M
TPYIIIIOBBIX HCCJIENOBATENLCKUX IMPOEKTOB, YTO JACT MIKOJBHHUKAM BO3MOXXHOCTH MPUOOPECTH HABBIK CAMOCTOSITEIBHOTO PpEUICHUs
TEOPETUYECKON MPOOIEeMbI, HABBIK TEHEPUPOBAHUS U 0(hOpMIIEHUS] COOCTBEHHBIX HJI€H, HABBIK YBAKUTEILHOTO OTHOIIEHUS K Uy KUM HIESM,

OoQOpMIIEHHBIM B pa0OTax JApPYruxX HCCIeqoBaTeNeii, HaBbIK IyOJIMYHOTO BBICTYIUIEHHUS MEpel ayJuTOpHel, apryMEHTUPOBAaHUSA U
OTCTauBaHUs CBOEH TOUKH 3PEHHUS;

« Pabora B rpynmax mo moucKy CIoco00B M3MEpEeHHsI HEKOTOPBIX (PU3MYECKHX XapaKTePUCTUK, HAPUMEpP, pa3MEpOB MallbIX 0OBEKTOB
(BoJiOC, MPOBOJIOKA), YAANEHHBIX 00BEKTOB, OOJIBIINX PACCTOSIHUN, MAJIbIX IPOMEXYTKOB BPEMEHH, 00CYKJIaTh MpeJlaraeMble CrocoObl;

* Pabora B rpynmax «IlocTpoeHne mpocteimux Moeneld GU3NIecKnX SBICHUN (B BHIE PUCYHKOB HITH CXEM)».

1.1 ®du3mKa - HayKa 0 IPUPOJIE 2 bubmmoreka [IOK
’ Y PHPOA https://m.edsoo.ru/7f416194
bubnnorexa [JOK
1.2 (0} 2 1
PTeeE pem https://m.edsoo.ru/7f416194
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13 EcTecTBeHHOHAy4HBIN METOL ) 1 bubnuorexa [JOK
' MO3HAHHSI https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Paspnen 2. IlepBoHayaibHbIE CBEAEHHS 0 CTPOCHHH BelllecTBa
Bocnumame ibHbili KOMNOHEeHM CoAep>KaHus pasaend

* VYCTaHOBJIGHHE JOBEPUTENIBHBIX OTHOIICHHM MEXAy Yy4YuTeleM U ero Yy4YeHHKaMM, CIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCIPHUATHIO
ydaluMucs TpeOoBaHUN M MPOCHO yuuTeNs, MPUBJICYEHUIO MX BHUMaHHUS K 00CyXkJaeMoil Ha ypoke HMH(MOpMalM{, aKTUBU3ALUU HX
MIO03HABATEJIbHOM €ATENbHOCTH.

= JloOyXaeHue IIKOJIbHUKOB COOJIIO/IaTh HA YpOKE OOHICTPUHSAThIE HOPMBI MOBEJIEHUS, NpaBUia OOLIEHUS CO CTapUIMMH (YUUTEISIMHU) U
CBEPCTHUKAMH (IIKOJIbHUKAMH ), TPUHIUIBI YIeOHON AUCIUILTUHBI M CaMOOPraHU3alllH.

= JIpuBnedyeHrne BHUMaHUS NIKOJbHUKOB K IIGHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax SIBJICHUH, OpraHu3anys ux paboThl ¢ MoTydaeMoi Ha
YpOKE COLMAIIbHO 3HAYMMON MH(opMaIel — MHUIMUPOBAHUE €€ 00CYKJCHHUS, BHICKA3bIBAHUS YUALIUMHUCS CBOETO MHEHHS 10 €€ MOBOJY,
BBIPA0OTKH CBOETO K HEIl OTHOILIEHUS.

= ['pynnoBas pabora «Omnucanue (C MCIOIB30BaHUEM IPOCTHIX MOJIENIEH) OCHOBHBIX Pa3IM4YUil B CTPOCHMM Ta3oB, )KUIKOCTEH M TBEPIBIX
TEI.

= HccnenoBanne «CKUMAEMOCTh )KUIKOCTEH, TBEPABIX TEN U I'a30B».

= JccnenoBanue «CoxpaHeHue GopMbl TBEPIBIX T€N U TEKYUECTH KUAKOCTI.

= PaGora B mapax «IIpoBeneHue onbITOB, JOKA3bIBAIOIINX, YTO B TBEPJOM COCTOSHHM BOJIbI YACTHUIIBI HAXOJSATCS B CPEIHEM Jalbllie JIPYT OT
Ipyra (IUIOTHOCTh MEHBIIIE), YEM B KUIAKOM.

= ['pynmoBas paboTa «YcCTaHaBIEHHE B3aUMOCBS3M MEXKIY OCOOCHHOCTSMHU arperaTHbIX COCTOSIHUH BOJBI M CYIIECTBOBAaHHEM BOJIHBIX
opranu3mMoB (MC — Guomnorus, reorpadus).

Uccnenopanme PAaBHOMEPHOI'O ABUKCHUA U OIIPCACIICHUEC €0 IIPHU3HAKOB.

2.1 CtpoeHue BemecTna 1 Bubmiorexa LJOK
' p . https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJICHCTBUE 5 1 bubnuorexa [JOK
' YacTHUI] BEIIECTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
FPETATHHE COCTORHIA BettiecTha https://m.edsoo.ru/7f416194
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Hroro no paznemy 5

Paznen 3. /IBu:xkeHUe U B3auMo/ieiicTBUE TeJl
BocnumameibHbIU KOMNOHeHM cofiep>kKaHus paszaend

VYcTaHOBIIEHHE JOBEPUTENBHBIX OTHOLICHUH MEXAy Y4YUTeJIeM M €ro Y4YeHHKaMHd, CHOCOOCTBYIOLIMX ITO3UTHUBHOMY BOCHPHUSTHIO
ydaluMucs TpeOoBaHUN M MPOCKO ydMTeNsl, MPHUBJICYEHUIO MX BHUMaHHUS K 00CyXkJaeMoil Ha ypoke HH(OpMAalM{, aKTUBU3ALUU HMX
MIO3HABATEJILHON JIESITEIbHOCTH.

[ToOyxneHne MIKOMHPHUKOB COONIOAATh HA YPOKE OOIIEHPHHITHIC HOPMBI TOBEACHHS, NpaBUiIa OOIIEHUS CO CTapIIUMH (YUUTEISIMH) U
CBEPCTHUKAMH (IITKOJILHUKAMU ), IPUHITUTIBI Y9eOHOW JUCIMILTUHBI U CAMOOPTaHU3AIUH.

[TpuBreyeHre BHUMAaHUS IIKOJIBHUKOB K IIEHHOCTHOMY aCMeKTy M3y4aeMbIX Ha YpOKax SIBJICHMI, OpraHu3aius ux paboTsl ¢ IOJyyaeMoi Ha
YPOKE COLMAIIbHO 3HAYMMON MH(OpMaIeil — MHUIMUPOBAHUE €€ 00CYKICHHUS, BHICKA3bIBAHUS YUALIMMHUCS CBOETO MHEHHS 10 €€ MOBOY,
BBIPA0OTKH CBOETO K HEIl OTHOILIEHUS.

[IpoBenenue uccneq0BaHus PABHOMEPHOTO ABHXKEHHS U OIIPEeSICHHE €ro MPU3HAKOB.

HccnenoBaHrie HepaBHOMEPHOTO IBHKEHHS M ONPEIEJICHNE €r0 OTINYUS OT PABHOMEPHOTO JIBUYKEHUSI.

I'pynmoBast pabota «IIporuozupoBanue sBICHUNA, 00YCIOBICHHBIX HHEPLIUCIH.

WNurepaktuBHas urpa «IIpoBeneHre 1 aHaiIu3 ONBITOB, JEMOHCTPUPYIOIIMX U3MEHEHHE CKOPOCTH JIBIXKEHUS Tejia B pe3yJibTaTe NeiCTBUS
Ha HEero JPYTHX Te.

I/IHI/II_II/II/IPOBaHI/Ie U IOAACPIKKA HUCCIIeI0BATEIbCKOMN IEATEILHOCTH IIIKOJILHUKOB B paMKax peajin3aluu UMW UHAWUBUAYAJIbHBIX U I'PYIIITIOBBIX
HCCIICOOBATCIIbCKUX IIPOCKTOB, YTO AACT IIKOJbHHKAM BO3MOKHOCTD HpI/IO6peCTI/I HAaBBbIK CAMOCTOATCIIbBHOTO PCIICHUS TeOpeTI/I‘IGCKOﬁ
HpO6J’I€MLI, HAaBBIK TCHCPUPOBAHUA U O(I)OpMHeHI/IH COOCTBEHHBIX Hﬂeﬁ, HAaBBIK YBAKUTCJIBHOI'O OTHOIICHUS K Yy KUM HUICAM, O(I)OpMJ'IeHHBIM B
pa60Tax APYyrux HCCHCHOB&TGHCﬁ, HaBBbIK HY6J'II/I‘-IHOF O BBICTYIUICHUS NIEPE] ay):[HTopHeﬁ, APTYMCHTUPOBAHUA U OTCTAUBAHUS CBOEH TOYKHU

3peHus
3.1 MexaHnuecKoe OBIKEHIE 3 E;If; /I;Ir(:f:;(i)g S/Igm 16194
3.2 Wnepius, Macca, TIOTHOCTD 4 ! Etlffsj:l/ljrcl)lf(licsi)gr?/lif4l6l94
3.3 Cuta. Bujipt 14 1 2 E;Ifg/ilr?lfgigr?};ﬂml%
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Hroro no pazgeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
Bocnumame ibHbili KOMNOHEeHM CoAepP>KaHus pa3aend

= VYCTaHOBJICHHE IOBEPUTEIBHBIX OTHOIICHHH MEXIy VYYHTEIEM W €ro Y4YeHHKaMH, CIIOCOOCTBYIOIIUX TIO3UTUBHOMY BOCIPHSATHIO
ydaimucs TpeOoBaHUN M MPOCHO y4MTENsl, MPHUBJICYCHHIO MX BHUMAaHHUS K 00CyXIaeMoil Ha ypoke WH(pOpMAalWW, aKTHBU3AIUU HX
IIO3HABaTEILHOU NESITEILHOCTH.

= [loOyXaeHHe MIKOJIBHUKOB COOJIIO/IaTh HA YPOKE OOIICTPUHSATHICE HOPMBI MOBEIEHUS, NMpaBUia OOIICHUS CO CTapUIMMH (YUUTEISIMHU) H
CBEpPCTHUKAMH (IIKOJbHUKAMHU ), IPUHIIAITB Y9€OHOM AUCIUIUIMHBI U CAMOOPTaHU3aIlNH.

= [IpuBnedeHrne BHUMaHUs MIKOJLHUKOB K IICHHOCTHOMY aCMEKTy U3y4aeMbIX Ha YPOKaX SIBIICHUH, OpPraHu3alus UX paboThl C MOTy4aeMoi Ha
YPOKE COIMAIbHO 3HAYMMON MH(POPMAIHEH — MHUIIMUPOBAHUE €€ 00CYK/ICHUS, BHICKa3bIBAaHUS YUAIIUMUCS CBOETO MHEHHS 10 €€ MOBOY,
BBIPA0OTKH CBOETO K HEil OTHOIIICHUS.

=  dopmupOBaHKE HaBbIKA TEHEPUPOBAHUS U OHOPMIICHHS COOCTBEHHBIX HICH MPH:
- aHaJIM3€ ¥ OOBSCHEHUU OTBITOB U MPAKTHUYECKUX CUTYAIlUi, B KOTOPBIX MPOSBIISCTCS CHUJIA JaBICHHUS;
- 000CHOBaHUH CIIOCOOOB YMEHBIIICHUS U YBEJIIMUCHUS JIaBJICHNUS,
- UCCIICTOBAaHNHY 3aBUCUMOCTH JIABJICHHS Ta3a OT 00bEMA U TeMIIepaTyphl;
- 00BSICHEHUH OCOOCHHOCTH TIepEeIayuu JaBICHUS TBEPILIMH TEIAMH, XKHUJIKOCTIMHU U Ta3aMH;
- 000CHOBaHUH PE3YyJIbTATOB OMBITOB OCOOCHHOCTSMH CTPOCHHS BEIIECTBA B TBEPIOM, KHJIKOM M Ta3000pa3HOM COCTOSHUSX.

= Pabota B mapax «IKCIEpUMEHTAIILHOE JJOKA3aTeIbCTBO 3aKoHa [lackansy.

= VccaenoBaHue 3aBUCUMOCTD JIABJICHUS KUIKOCTH OT TTYOHWHBI IOTPYXKEHHUS U MJIOTHOCTH KHUIKOCTH.

® HMHauBHIyalIbHBINA MPOEKT «I MAPOCTaTUYECKUNA ITapaJOKCH

= dopMHUpOBaHWE HABBIKA IMyOJIMYHOTO BBICTYIUICHHSI TIEPE]T Ay IUTOPHUEH, apTyMEHTHPOBAHUSI M OTCTAWBAaHMSI CBOCH TOUKH 3PCHHSI TIPH:
- a”HaJIu3€ ¥ OOBSICHEHUHU MPAKTUUECKUX CUTYAIlMH, JEMOHCTPUPYIOIINX MPOSIBJICHUE AaBICHUS KUAKOCTH U 3akoHa [lackais;
- aHaJM3€ M OOBSICHEHUH OMBITOB U MPAKTUYECKUE CUTYAIlUH, CBSI3aHHBIX C JEHCTBHEM aTMOC(HEpPHOTO JaBICHUS;
- O0BSICHEHUY U3MEHEHUS TUIOTHOCTH aTMOC(HEpBhI C BHICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO JIaBIICHUS OT BBICOTHI.

= Jluckyccus «CymectBoBanue atMocdepsl Ha 3emMiie B HEKOTOPBIX TJIaHETaX WK € OTCYTCTBUS Ha JIPYTUX TUTaHeTax u JIyHey.

= dopmupoBaHKE HABBIKA YBAKHUTEIHFHOTO OTHOIICHHS K UyKUM HJesIM, 0(hOpPMIICHHBIM B pab0Tax JAPYryuX UCCIeNOBATEIICH TTPH
- 00BsICHEHNH PabOTHI YCTPOMCTBA OapoMeTpa-aHepOHUa;
- DKCMIEPUMEHTAIIBHOM OOHAPY>KEHUHU JEHCTBUS KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO;
- OMPE/ICJICHUH BBITAJKUBAIOIICH CUJIBI, ICHUCTBYIONICH Ha TEJI0, MOrPYKEHHOE B KUJIKOCTD.
- TIPOBEJICHUN U OOCYXJCHUU OMBITOB, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIbI, JEHCTBYIOMIEH HA TEJIO B JKUIKOCTH, OT
00béMa MorpyXKEHHOM B )KHJIKOCTh YaCTH TeJa M OT TUIOTHOCTH KHIKOCTH.
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- UCCJICAOBAaHNH 3aBUCMMOCTH BC€CA TCJIa B BOAC OT 00BEMa HOl"py>KéHHOI71 B ) XMAKOCTH 4aCTH TCJia.

I'pynnoBoii uccnenoBarenbckuii npoekT «KoHcTpynpoBanue apeomeTpay win « KoHCTpyrpoBaHue JTOAKU U ONIPEETIEHUN €€
Irpy30I10AbEMHOCTI

Hasnienue. Ilepenaya nasnenus
4.1 TBEPJBIMH TEIAMU, KUIKOCTSIMHU U 3 bubmorexa LIOK
’ P > KA https://m.edsoo.ru/7f416194
razaMu
bu6mmorexa [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubnnoreka [IOK
4.3 ATmocheproe nasnerme 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha 7 | 3 bubnuorexa [JOK
' HOTPYKEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHEpIrus
BocnumameibHbIlU KOMOOHEHM COAep>KaHus pad3aend

VYcTaHOBIIGHHE JOBEPUTENBHBIX OTHOLICHUH MEXAy Y4YUTeJIeM M ero Y4YeHHKaMHd, CHOCOOCTBYIOLIMX ITO3UTHMBHOMY BOCHPHUSTHIO
ydalMucs TpeOoBaHUN M MPOCHO yduTeNs, MPUBJICYCHUIO MX BHUMaHHUS K 00CyXkJaeMoil Ha ypoke HH(OpMAalM{, aKTUBU3ALUU HMX
MI03HABATEJIbHOM €ATEIbHOCTH.

[ToOy>x/1eHne MKOJIBHUKOB COONIOAATh Ha ypOKe OOILIEHpUHAThIE HOPMBI MOBEACHHUS, MpaBWia OOLIEHUS CO CTapIUMU (YUUTENIsIMHU) U
CBEPCTHUKAMH (IIKOJIbHUKAMH), TPUHIUIBI YIeOHON AUCIUITUHBI M CaMOOPraHU3alllH.

[TpuBrieyeHre BHUMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY aCMeKTy U3y4aeMbIX Ha ypOKax SIBJICHU, OpraHu3aius ux padboTsl ¢ IOJyyaeMoi Ha
YpOKE COLMAIbHO 3HAUMMON MH(opMaIe — MHUIMUPOBAHUE €€ 00CYKJCHHUS, BHICKA3bIBAHUS YUALIUMHUCS CBOETO MHEHHUS 110 €€ MOBOJY,
BBIPA0OTKH CBOETO K HEil OTHOILIEHUS.

®dopmupoBaHHe HaBBIKA TEHEPUPOBAHUS B OPOPMIIEHUS COOCTBEHHBIX MICH TpH:

-3KCTIEPUMEHTAIILHOM ONPEJCIIEHNN MEXaHM4YeCKOW padoThl CHJIbI TSKECTH NpPU NAJACHUU Tella M CWIbl TPEHUS NpPU PaBHOMEPHOM
nepeMelleH!H Tella TI0 TOPU30HTAIBHON TOBEPXHOCTH;

- ONpeAEICHUU MOLIHOCTb, Pa3BUBAEMYIO IIPH MOIABEME 10 JECTHUILIE;

- ONpEIeNICHUM BBIMIPHILA B CHJIE NPOCTHIX MEXAaHM3MOB Ha NpPUMEpEe pblyara, MOJBMKHOTO M HEMOJBM)KHOTO OJOKOB, HAKJIOHHOM
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IIIIOCKOCTH,
- UCCJICAOBAHNU YCJIOBUA PABHOBCCHUS pblUara,

- HaXOXIACHHUH CBOMCTB MMPOCTBIX MCXAHHU3MOB B PA3JIMYHBIX HMHCTPYMCHTAX U HpI/ICHOCO6HeHI/I$IX, HCIIOJIb3YCMbBIX B 6I>ITy Hn TCXHHUKE, a

TAKXXC B JKUBBIX OpraHu3Max.

= PaGora B mapax «9KcrepMMEHTaIbHOE JOKa3aTeIbCTBO PABEHCTBA PaOOT NP NPUMEHEHUH MTPOCTHIX MEXaHU3MOB.
= dopmupoBaHHE HaBbIKA ITyOJIMYHOTO BBICTYIUIEHUS NIEPE]] ay IMTOPUEH, apryMEHTUPOBAHUS U OTCTAUBAaHMsI CBOEH TOUYKU 3pEHUS IPU:

- onpeaeneanu KI1J| HakTOHHOM ITOCKOCTH;

- PELICHUH 3a/1a4 Ha IPUMEHEHHE ITpaBUiia paBHOBECHs pblyara u Ha pacuér KII/I;

- OKCIICPUMCHTAJIBHOM OIIPCACICHUU HU3MCHCHUA KUHETHYSCKOH M HOTCHHH&J’IBHOIZ OHCPIrUr TCJa IMPH €TI0 CKATbIBAHUHU II0 HaKJIOHHOM

IVIOCKOCTH,
bubmnoreka [IOK
>1 Pabora n MommoCTH 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctere mexanm3mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
>3 Mexanueckas sueprus 4 I https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME
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8 KUIACC

Kosan4yectBo 4yacos
Ne HanmeHoBaHue pa3iesioB U DJIeKTpOHHbBIe (LM(ppOBbIE)

KonTposabHbie IIpakTnyeckue
o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

n/n TeM NPOrpaMMbl Bcero

Pa3gen 1. TerioBble IBJICHUS

BocnumamebHbit KOMOOHEHM coAep>kaHus pasgesd

VYCTaHOBNIEHHE [IOBEPUTEIbHBIX OTHOLIEHWH MEXIy YYHMTEIeM M €ro YYeHHKaMH, CIOCOOCTBYIOUIMX ITO3UTHUBHOMY BOCIPUSTHIO
ydYaluMucs TpeOOBaHUH M MPOCHO ydWTENs, MPUBICUYCHUIO MX BHUMAaHMUA K OOCYXIaeMOH Ha ypoke HMH(pOpMAIMM, aKTUBHU3ALUU WX
II03HABATEJIBHOMN EATEIbHOCTH.

[ToOy>kaeHne IKOJIBHUKOB COOJIIOJAaTh HA YPOKE OOIICTIPHHATHIE HOPMBI MOBEJICHMS, NMpPaBUiIa OOLICHUS CO CTapIIMMHU (YUHUTENSAMHU) H
CBEPCTHUKAMH (ILIKOJIBHUKAMH), IPUHIUIBI Y4eOHON AUCHUILIMHBI M CAaMOOPraHU3aL1H.

[IpuBnedeHre BHUMaHU IIKOJLHUKOB K IIGHHOCTHOMY aCIEKTYy M3y4aeMbIX Ha YPOKaxX SIBICHUH, OpraHu3anus UX padoThl ¢ MOITy4aeMoi Ha
YpOKE COLMAJIbHO 3HAYMMON MH(OpMaIel — MHUIMUPOBAHUE €€ 00CYKICHHUS, BHICKA3bIBAHUS YYALIUMHUCS CBOETO MHEHHUS 110 €€ MOBOJY,
BbIPA0OTKH CBOETO K HEMl OTHOLLEHUS.

®opMMpOBaHME HaBbIKa reHepMPOBaHUSA U OPOPMAEHNS COBCTBEHHbIX MAEN NPU:

- HABNKAEHUN U NHTEPNPETaLMM OMbITOB, CBUAETENLCTBYHOLLMX 06 aTOMHO-MONEKYNISPHOM CTPOEHNWN BELLLECTBA: OMbITbl C PaCTBOPEHNEM
pa3INYHbIX BELLLECTB B BOJAE;

- peleHnn 3aaa4 No OLLEHNUBAHUIO KOJIMYECTBA aTOMOB MJIM MONIEKYN B eAuHULIE 06BbEMA BELLECTBA;

- NPOBEAEHUIO OMbITOB MO BbIPaLLMBAHMIO KPUCTAIIOB NOBAapPEHHOM CONN UK Caxapa;

- NPOBEAEHUIO U OO BACHEHUIO OMbITOB, AEMOHCTPUPYIOLWLMX KaNUANSPHbIE SIBAEHUS U IBAEHWE CMaYNBaHUS.

-NpoBeAEHMIO OMbITOB, AEMOHCTPUPYHOLMX 3aBUCUMOCTb AaB/IEHWNS BO3yXa OT ero 06bEMa U HarpeBaHMsa UK OXNAXKAEHUS, N UX
006BbACHEHME HAa OCHOBE aTOMHO-MOJIEKYIIPHOIO YYEeHMUS.

DopMUpPOBaHME HaBbIKA YBAaXKUTEJIbHOrO OTHOLLEHMS K YYXXUM uaesaM, odoOpMEHHbIM B paboTax ApyrMx ucciaenoBartenei npu aHaamse
TEKCTOB [PEBHMX aTOMUCTOB (Hanpumep, ¢pparmMeHTa nosmbl Jlykpeumsa «O npupoae BeLen») ¢ U3JI0XKEHUEM OH6OCHOBAHUIA aTOMHOM
rmnotesbl (CMbIC/I0BOE YTeHME). [INCKYCCUS MO OLEHKE YoeaUTENbHOCTM 3TUX 0BGOCHOBAHMIA.

dopmMurpoBaHMe HaBblKa MyO6ANYHOIO BbICTYNNEHUSA Nepes, ayauTopuen, apryMeHTUPOBaHUS M OTCTanBaHUS CBOEN TOYKU 3peHUS NPU:

- 0OBSACHEHMN BPOYHOBCKOIrO ABMXKEHUS, GBNEHNSA AUPDY3UM N PA3IULYUN MEXKIY HUMU Ha OCHOBE MOJIOXKEHMIN MOJIEKYJISPHO-
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KMHETUYECKOM TEOPUM CTPOEHUS BELLLECTBA

- 06BbACHEHMWN OCHOBHbIX Pa3/IN4YMi1 B CTPOEHUM Fa30B, XKUAKOCTEN N TBEPAbIX TEJ1 C UICNOJ/Ib30BAaHMEM MOJIOXKEHUI MOJIEKYNSPHO-
KMHETUYECKOM TEOPUUN CTPOEHUS BELLLECTBA;

- 06BACHEHUU PO KANUANSPHbIX ABNEHWUIA ANS MOCTYNIEHUS BOAbl B OPraHn3m pacteHuit (MC — 6uonorus);

- 06ACHEHMM OMbITOB MO HABNKAEHUIO TENIOBOrO PacLUMPEHMS Fa30B, XUAKOCTEN U TBEPAbIX TEN;

- aHan3e NPaKTUYEeCKUX CUTYyaL M, CBA3aHHbIX CO CBOMCTBAMM ra3oB, XXUAKOCTEN U TBEPAbIX TEN,

- 06BACHEHUM cOXpaHEHNA 06bEMA TBEPAbIX TEJ, TEKYYECTU XKUAKOCTU (B TOM YMce, pasHULbl B TEKYYECTU AN PA3HbIX XXUAKOCTEN),
AaBneHus rasa.

11 CrtpoeHue u cBolicTBa 7 bubnuoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIDIOBBIC HPOTECCH https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28

Pa3zgea 2. diiekTpryeckne 1 MArHUTHbIE SIBJICHUSA
BocnumameibHbIl KOMIOOHEeHM cofiep>kaHus pa3aead

YcTaHOBNIEHHE JOBEPUTEIBHBIX OTHOIICHUNW MEXAY YYMUTEIeM M €ro YYeHHKaMH, CIIOCOOCTBYIOIIMX MO3UTHUBHOMY BOCHPHUATHUIO
yYaluMucs TPeOOBaHW W MPOCHO yYHTENs, MPUBICYCHUIO WX BHUMaHUS K 00OCyXIaeMoil Ha ypoke HH(OpMAIMU, aKTHBHU3AIUH WX
MO3HABATENbHOM 1€ATEIbHOCTH.

[ToOyxkeHue MKOJIHLHUKOB COOJIF0IaTh HA YPOKE OOMICTIPUHSATHIC HOPMBI MMOBEIACHHMS, MpaBHiia OOIICHHUS CO CTAPIIUMHU (YUUTEISIMHU) H
CBEPCTHHUKAMH (IIKOJbHUKAMU), IPUHIUIIBI y4eOHOU JUCIMILIUHBI U CAMOOPTaHU3aIUH.

[IpuBneyenne BHUMaHUS MIKOJIBHUKOB K IIEHHOCTHOMY aCIEKTy M3y4YaeMbIX Ha ypOKax SIBJICHUM, OpraHu3anus Ux paboThl C MOJydyaeMon
Ha YpPOKE COLMAIbHO 3HaYUMOW HMH(pOpManueld — MHUIMHUPOBAHHE €€ OOCYXICHHUS, BBICKA3bIBAHUS yUYAlIMMHCS CBOETO MHEHHUS IO ee
MOBOTy, BEIPAOOTKH CBOETO K HEW OTHOIICHUS.

dopmMupoBaHUE HaBbIKA TEHEPUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX UICH MpH:

- 060CHOBaHNK NPaBUl U3MEPEHUSA TEMMNEPATYPbI;
- CPaBHEHMW Pa3/IMYHbIX CMOCO60B U3MEPEHUS U LLIKAJI TEMMepaTypbl;
- HabAEHNN U 06BSCHEHUM OMbITOB, IEMOHCTPUPYHOLLMX U3MEHEHUE BHYTPEHHEN SHEPIUU TENA B pe3y bTaTte Tenaonepeayu n
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PaboTbl BHELLHUX CUJT;

- HabAEHNN U O6BACHEHUN OMbITOB, 06CYXXAEHUN NPAKTUYECKUX CUTYaLIMIA, EMOHCTPUPYIOLWMX Pa3nYHble BUAbI TEMIONEpPeaaym:
TEMNIONPOBOAHOCTb, KOHBEKLMIO, U3/TyHEHME;

- HabB/Il0 JEeHNM YCTAaHOB/IEHMS TEM/IOBOrO PABHOBECUS MEX Y rOpsYei U XOI04HOIN BOJOM;

- onpeaeneHnn (M3MepeHne) KoIMYeCTBa TEMOThI, MOJYYEHHOro BOAOM NPK TEMNIO06MEHE C HarPeTbiM METAITINYECKUM LIUANHAPOM.
- onpepaeneHum (M3mepenue) yaenbHomn TeNIOEMKOCTU BELLECTBA.

- peLeHnn 3a4a4, CBA3aHHbIX C BbIYMC/IEHMEM KOIMYECTBA TEMIOTbI U TEMIOEMKOCTM MPU TEMNI006MEHE.

Pa6orta B napax «MccnesoBaHue sBeHUS TENI006MEHA NP CMELLMBAHUN XON04HOM U ropsYen Boab!».

dopMupoBaHME HaBblKa NYBIMYHOIO BbICTYM/IEHUS NEPeS, ayAUTOPUEN, apryMEHTUPOBAHUA 1 OTCTaMBAHUA CBOEM TOYKM 3PEHUSA MPU:
- aHa/M3e CUTYaLMIA NPAKTUHECKOrO UCMOJIb30BaHUA TEMJIOBbIX CBOWCTB BELLLECTB M MaTEPUAJIOB, HAaNPUMEP B LIEJIAX SIHEProchepeXeHUs:
TENION30NALMA, SHEPrOCOEPEraloLLMe KPbILLM, TEPMOAKKYMYIATOPbI U T. 4.;

- 06BACHEHUU SABNEHUIA UCMIAPEHMUS N KOHAEHCALMN HA OCHOBE aTOMHO-MOJIEKYIAPHOTO YYEHUS.

pynnoBoi muccneaoBaTesibCKMM MPOeEKT «MccnegoBaHUe Mnpolecca MCNapeHus pPasidHbIX XuAakocTen. HabnwoaeHue n obbsicHeHMe
npouecca KUneHus, B ToM YMCAE 3aBUCMMOCTU TEMMEPATYPbl KUMEHMSA OT AABNEHUS ».

NHamMBuayanbHas uMccnenoBaTesibCKas AesTenbHocTb «OnpegeneHne (M3MepeHue) OTHOCUTENBHOM BRAXXHOCTU Bo3ayxa. HabnoaeHue
npougecca NaaBieHNS KPUCTAIZIMYECKOrO BELWECTBA, HaNpUMep, Nbaax.

IpynnoBas paboTa «CpaBHEHWE NPOLLECCOB NAABAEHMA KPUCTANIMYECKUX TEN U PAa3MSArYeHUs Npu HarpeBaHUM aMOpPOHbIX TeN».
dopMUpOBaHME HaBblKa CAMOCTOATE/IbHOrO PeLlEeHUS TEOPETUYECKOM NMPobaeMbl Yepes:

- onpepeneHue (MsMepeHne) yaenbHOM TeNIO0Thl NNaBAEHUS NbJla, 06 bIACHEHME ABIEHUI NJIaBAEHUS N KPUCTAIZIN3aLMM HA OCHOBE
aTOMHO-MOJIEKYIIPHOIO YYEHUS;

- pelueHmne 3aa4, CBA3aHHbIX C BbIYMCIEHMEM KOIMYECTBA TEMJIOTbI B NpoLeccax Tenonepenayv npu naaBaeHUn U KpUCTanansaumm,
MCNapeHUN U KOHOEHCALUNM.

- aHa/IM3 CUTYaLMI NPAKTUYECKOrO NPUMEHEHMSA ABNEHWI NNABIEHUSA N KPUCTANAN3aALMN, HAaNnpUMepP, NOJlyYEHNE CBEPXYMCTbIX
MaTepuanoB, CoNeBas rpesika u ap.;

- aHanu3 paboThbl M 0O6bACHEHME NPUHLMMNA AENCTBUS TENNOBOrO ABMUraTens;

- BbIYMCNEHNE KONIMYECTBA TEM/OTbI, BbIAENAIOLLErOCA MPU CrOPaHUKM Pa3/IMyHbIX BUAOB Tonamea, u KM apuratens;

- 06CyXKAeHUe 3KONOTMYECKUX NOC/IeACTBMIA UCMOJIb30BaHUA ABUraTeien BHYTPEHHETO CropaHus, TEMOBbLIX U TMAPOo3neKTpocTaHuui (MC —
3KOI0TUS, XUMUSA).
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DNeKTpUYECKUe 3apsibl.

2.1 3apsKEeHHBIE TeNNa U UX 7 1 bubmorexa HOK
’ p . https://m.edsoo.ru/7f4181ce
B3aMMOJIeHiCTBHE
59 [ToCTOSHHBIN 3IEKTPUUECKUI 20 7 bubnmoreka [JOK
' TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
23 Martutibie ABCHiA 6 1.5 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuorexa [JOK
' VHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 145

I10 IIPOTPAMME
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9 KJIACC

KosmuecTBo yacos
Ne HanmeHoBaHue pa3iesioB U DJIeKTpOHHBIe (HH(POBHIE)
KonTpoabHbie [MpakTnyeckune

padoThI padoThI

n/n TeM NMPOTrPamMMblI Bcero o0pa3oBaTe/IbHbIE Pecypchl

Pa3zgen 1. Mexannueckue siBJICHHUSA
BocnumameibHbilU KOMIOHEHM coAep>KaHus pasaena

YcTaHOBNIEHHE JOBEPUTEIBHBIX OTHOIICHUNW MEXAY YUUTEIEM M €ro YYeHHKamH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUATHUIO
yYaluMucs TPeOOBaHW W MPOCHO yYHTENs, MPUBICYCHUIO WX BHUMaHUS K 00OCyXIaeMoil Ha ypoke MH(OpMAIHMU, aKTHBHU3AIUH UX
MO3HABATENbHOM 1E€ATEIbHOCTH.

[ToOyxkeHue MKOJIHLHUKOB COOJIFO/IaTh HA YPOKE OOMICTIPUHSATHIC HOPMBI MMOBEACHHMS, MpaBWia OOIICHHUS CO CTAPIIUMHU (YUUTEISIMHU) H
CBEPCTHHUKAMH (IIKOJbHUKAMU), TPUHIUIIBI y4eOHOU JUCIMILIUHBI U CAMOOPTaHU3aIUH.

[IpuBneyenne BHUMaHUS MIKOJIBHUKOB K IIEHHOCTHOMY aCIEKTY M3Y4YaeMbIX Ha ypOKax SIBICHUM, OpraHu3anus Ux paboThl C MOJydyaeMon
Ha YpPOKE COLMAIbHO 3HaYMMOW HMH(pOpManueld — MHUIMUPOBAHHE €€ OOCYXICHHS, BBICKA3bIBAHUS yUYAlIMMHCS CBOETO MHEHHUS IO ee
MOBOTy, BEIPAOOTKH CBOETO K HEW OTHOIICHUS.

®opMMpOBaHME HaBbIKa reHepMPOBaHUSA U OPOPMAEHNS COBCTBEHHbIX MAEN NPU:
- OMMCaHUM MEXAHUYECKOTO ABUXKEHUS Pa3IMiYHbIMK cnocobamMu (ypaBHeHMe, Tabaumua, rpaduk).
MpepoctaBieHne BO3MOXKHOCTU 06YyHaloLLMMCSA MPUOBPECTU ONbIT BeAEeHNSI KOHCTPYKTUBHOIO Auanora Yyepes:
- aHaNu3 1 0b6CyXKAEeHME Pa3IMYHbIX MPUMEPOB MEXAHUYECKOTO ABUXKEHUS;
- 06CyXKAEeHWE rpaHuL, MPUMEHUMOCTU MOZIeNIN «MaTepuasibHas ToUKa»;
- aHanmn3 u obeykaeHne cnocoboB NPUBIMMKEHHOTO onpeaeneHns MrHOBEHHOM CKOPOCTY;
IpynnoBas paboTa «AHaNN3 XXU3HEHHbIX CUTyaLMI, B KOTOPbIX MNPOSBASETCS OTHOCUTENIbHOCTb MEXaHNYECKOTO ABUKEHUSA ».
MNMopnep)Kka UCCNenoBaTeNbCKOM  AeATENbHOCTM  LWKOJIbHMKOB B paMKax peanmsaumm UMW UHOMBUAYANIbHbIX M FPYNMOBbIX
nccnefoBaTeIbCKUX MPOEKTOB:
- HabAEHME MEXaHMYECKOTO ABMKEHUS TeNa OTHOCUTENBHO Pa3HbIX TeJ1 OTCYETa;
- CpaBHEHME NyTEN U TPAEKTOPUI ABUXKEHUSA OJHOTO M TOMO XKe Tesla OTHOCUTE/IbHO Pa3HbIX TEN OTCYETA;
- onpejenieHne cpeHeN CKOPOCTM CKOJILXKXEHWNS BPYCKa MU ABMXKEHUS LLAPUKA MO HAKJIOHHOM MJI0CKOCTU;
- onpejaeneHne CKopoCcTM PaBHOMEPHOIO ABUMXEHUS (LUAapPUKa B XKMUAKOCTU, MOJENIN SNEKTPUYECKOTO aBTOMOGUAN U T. N.);
- onpegeneHue nyTm, NPOMAEHHOro 3a AaHHbIN MPOMEXXYTOK BPEMEHU, M CKOPOCTHM Tesia No rpadpuKy 3aBUCMMOCTU MYTU
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PaBHOMEPHOIO JBUXEHUSA OT BPEMEHW.
dopMmnpoBaHMe HaBbIKa YBAaXKMTE/ILHOTO OTHOLLIEHUS K YY)XKMM NaeaM, 0GopMJIEHHbIM B paboTax ApYyrnx ucciaeaoBatesiei yepes:
- aHanu3 TekcTa Nannnes 06 OTHOCUTENIbHOCTU ABUMKEHMS; BbINOJHEHWE 33JlaHNI MO TEKCTY (CMbIC/IOBOE YTEHUE).
dopMmnpoBaHMe HaBblKa My6JIMYHOIO BbICTYMIEHUS Nepes, ayaAUTOPUEN, apryMEHTUPOBAHUS M OTCTaMBaAHUS CBOEN TOUYKM 3PEHMS YEPES:

- 06CYXXAEeHNE BO3MOXKHbIX MPUHLIMMNOB AENCTBUS MPUOBOPOB, U3MEPSIOLLMX CKOPOCTb (CNUA0METPOB)

11 MexaHn4deckoe ABMKEHUE U 10 1 bu6mmoreka [IOK
' CITOCOOBI €r0 OITUCAHMS https://m.edsoo.ru/7f41a4a6
butmmoreka [IOK
1.2 B i 2 1
SanmMoencTBIe el 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
1.3 3AKOHEI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40

Pa3zgen 2. MexanndecKkue KoJ1e0aHusA U BOJIHEBI

BocnumamenbHbIlU KOMOOHEHM cofep>kaHus pasaena

YCTaHOBJ'IeHI/Ie )IOBepI/ITeJ'II)HBIX OTHOIHGHI/Ifl Me>1<11y quTeneM n €ro y‘-IeHI/IKaMI/I, CHOCO6CTBYIOHII/IX HOSI/ITI/IBHOMy BOCHpI/ISITI/IIO
yUYaluMucs TpeOOBaHW U MPOCHO y4MTENs, MPUBICYCHUIO WX BHUMaHUS K 0OCyXTaeMoil Ha ypoke HH(OpMAlHU, aKTHBH3AIUH UX
O3HABAaTEIbHON NESITEILHOCTH.

[ToOyxeHne MKOIHLHUKOB COOJIIO/IaTh Ha YPOKE OOIICTPUHSATHIE HOPMBI MOBEIACHHMS, MpaBHiia OOIIEHHUS CO CTAPIIUMHU (YUUTEISIMHU) U
CBEPCTHHUKAMH (IIKOJbHUKAMU), TPUHIUIIBI y4eOHOU JUCIMITIMHBI U CAMOOpPTraHU3aIUH.

[IpuBneueHre BHUMAaHUS MIKOJFHUKOB K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha YpOKaX SIBICHHUH, OpraHu3alys ux padoThl ¢ MOIy4aeMon
Ha ypOKe COLMAJIbHO 3HAUYMMOM HH(OpMaIMedl — WHUIUHPOBAHUE €€ OOCYKICHMSI, BHICKA3bIBAHUS YYAIIUMHUCS CBOETO MHEHHMS 10 €€
MOBOJTy, BEIPAOOTKH CBOETO K HEW OTHOIICHUS.

dopMUpOBaHME HaBbIKa reHEPMPOBaHMSA U 0HOPMAEHUS COBCTBEHHbIX MAEN NpPK:
- HabAAeHUM KonebaHui Noa, AENCTBUEM CUM TSXKECTU U YIPYTOCTU U 06HapYKeHUe NoaobHbIX KoiebaHWI B OKPY)XKatoLWEeM MUPE;
- aHanu3e KosiebaHuM rpy3a Ha HUTU U Ha NPY>KUHE;
- onpeaesieHNN 4acToTbl KOJIEGaHMM MaTEMATUYECKOTO U NPY>KMHHOIO MasiTHUKOB.
- HabAAEHUM N O6BSACHEHUM SABIEHUS PE30HaHCa, UCCNeJ0BaHMMN 3aBUCMMOCTHM Nepmoaa KosiebaHiM NoaBELLEHHOIO K HUTU Fpy3a oT
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[IJIMHbI HUTK.

(DODMMpOBaHMG HaBblKa I'IY6J1M‘-IHOF0 BbICTYNNIEHNA NEPEN, ay,u,mopmeﬁ, aApryMeHTnMpoBaHnNA U OTCTanBaHUA CBOEN TOUKMU 3pPEHNA Yepes:

- NPOBEPKY HE3AaBMCMMOCTU Nepuoia KonebaHuin rpy3a, NoABeELLIEHHOrO K JIEHTe, OT MaccChl rpy3a;
- 06CYXXAEHNE OMNbITOB, AEMOHCTPUPYIOLLMX 3aBUCMMOCTb NEPUOAA KONEBGAHUI NPY>KMHHOIO MasTHUKAa OT MacChl rpy3a U KECTKOCTU
MPY>KUHbI.

®opMMpOBaHME HaBbliKa CAMOCTOSATENILHOIO pelleHns TeopeTUYECKON NpobieMbl Yepes:

- MPpUMEeHeHne MaTeMaTn4eCKoro n npy>KMHHOro MadaTHMKOB B Ka4€CTBE MO,CI,E}'IGVI Ana onncaHnAa konebaHui B OKpYyXakrwemM MUnpe;

- peLleHune 3a4,a4, CBA3aHHbIX C BbIYMUCIEHUEM WU/ OLLEHKOM YacToTbl (Nepuoa) konebaHuit

bu6nuoreka [IOK
2.1 M
CXAHMIECKHE KOTEOaNHS / 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka LIOK
2.2 MexaHnndeckne BOIHBI. 3BYK 8 1 3 htns: /. edsoo ru/Tf41 adat
Hroro no pazgeny 15

Paspnen 3. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

BocnumamenbHbIlU KOMOOHeHM cofep>kaHus pa3aena

YcTaHOBIIEHHE JIOBEPUTENBHBIX OTHOLICHUH MEXAy Y4YUTeJIeM M €ero Y4YeHHKaMH, CHOCOOCTBYIOLIMX ITO3UTHMBHOMY BOCHPHUSTHIO
ydaluMucs TpeOoBaHUN U MPOChO yUHUTENs, IPUBJICUCHUIO UX BHUMaHMS K 00CyXkJ1aeMoil Ha ypoke MH(pOpMalluu, aKTUBU3ALUUA HX
MI03HABATEJILHON AESATEIbHOCTH.

[ToOy>x/1eHne MKOIbHUKOB COOMI0AATh HA YPOKE OOIICTIPUHATHIE HOPMBI MOBECHUS, MIPaBUiia OOIIEHUS CO CTApIIUMU (YUUTEISIMHU) U
CBEPCTHUKAMH (IIKOJIbHUKAMH), IPUHIHUIBI YIeOHON AUCIUILTUHBI M CAaMOOPTaHU3aL1H.

[IpuBneueHne BHUMaHHS IIKOJBHUKOB K ILIEHHOCTHOMY acCIEKTy H3y4aeMbIX Ha ypOKax SBJICHHUH, OpraHu3anus uX paboThl ¢
MOJTy4yaeMoil Ha ypoOKe COIMabHO 3HAYUMON HMH(pOpMalMeldl — HHUIMUPOBAHHE €€ OOCYXJIEHUs, BHICKAa3bIBAaHHUS YYalllUMHCS CBOETO
MHEHHUS TI0 €€ TIOBOJTY, BEIPaOOTKH CBOETO K HEll OTHOIIECHUSI.

q)OpMMpOBaHMe HaBblKa reHEPUPOBaAHUNA U Od)OpM}'IeHMﬂ COBCTBEHHbIX M,D,eﬁ npwu:

- NMOCTPOEHNHN paccy>Kp,eHm31, 060CHOBbIBaI'0LLI,MX B3aMMOCBA3b 3/IEKTPNHECKOIoO N MarHMTHOro nonen;

- 3KCNEpPUMEHTAJIbHOM U3YyHEHUU CBOWCTB INNIEKTPOMArHMUTHbLIX BOJIH (B TOM 4yucse ¢ noMoubo MOGUJIbHOIO Tene¢0Ha);
- dHa/IN3 PEHTITEHOBCKMX CHUMKOB HE€/10BEYECKOIo OpraHn3ma.
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dopMmnpoBaHMe HaBbIKa YBAXXMTE/ILHOTO OTHOLLIEHUSA K YY)XKMM NAeaM, 0popMJIEHHbIM B paboTax ApYyrnx ucciaesoBatesiein yepes:

- aHaJIM3 TEKCTOB, OIMHUCBHIBAIOLIMX MPOSBJICHUS 3JEKTPOMArHUTHOTO U3JIy4YEHUS B IPUPOJE: JKUBbIC OPTaHU3MbI, U3ITyUYeHHUs HEOECHBIX
TeJ (CMBICIIOBOE UTEHUE).

®opMMpOBaHME HaBbliKa CAMOCTOSATENILHOIO peLleHns TeEopETUYECKON NPob6.ieMbl Yepes:
- pacrno3HaBaHWe U aHa/N3 Pa3/IMyHbIX NPUMEHEHWUI 3IEKTPOMArHUTHbIX BOJIH B TEXHUKE;

- pelleHne 3aga4 ¢ UCNosib3oBaHMEM GOPMYN A5l CKOPOCTU 3IEKTPOMArHUTHbIX BOJIH, AJIMHbI BOJIHbI M YacTOThbl CBETA

11 DIEKTPOMarHuTHOE MOJIe U 6 ) bubnmnorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA

BocnumamebHbit KOMOOHEHM coAepXkaHus pasgesd

YcTaHOBIEHHE JOBEPUTENIbHBIX OTHOIICHUN MEXAY YYHUTEJIeM U €ro y4YeHUKaMH, CIIOCOOCTBYIOIIMX MO3UTHUBHOMY BOCIIPHITHIO
yYaluMucs TpeOOBaHMU W MPOCHO YUHUTENs, IPUBICYCHUIO UX BHUMAHHS K 00CYXJIaeMOil Ha ypoke WH(POpMAIlMU, aKTUBU3AIMNHA HX
MO3HABATENbHOM 1€ATEIbHOCTH.

[ToOy:k1eHne MKOIBHUKOB COOMIOAATh HA YPOKE OOIMICTIPUHATHIC HOPMBI TIOBECHUS, TIPaBUIIa OOIICHUS CO CTAPIIUMU (YIUTEISIMU) U
CBEPCTHHUKAMH (IIKOJIbHUKAMU), IPUHIUIBI y4eOHOU JUCIMILIUHBI U CAMOOPTaHU3aIUH.

[IpuBneueHrne BHUMAHHS IIKOJHPHUKOB K IIEHHOCTHOMY acCIEKTy HW3y4YaeMbIX Ha ypOKax SBJICHHI, OpraHu3alus uX paboThl ¢
MOJy4yaeMoOi Ha ypOKe COIMAIbHO 3HaYuMOW MHoOpMalueil — HHUIMHUPOBAHUE €€ OOCYXICHHUS, BHICKA3bIBAHUS YYAIIUMUCS CBOETO
MHEHUS TI0 €€ TIOBOTY, BEIPA0OTKH CBOETO K HE OTHOIICHUSI.

®opMMpOBaHME HaBbIKa reHepPMPOBaHUSA U OPOPMAEHNS COOCTBEHHbIX MAEN NPU:

- HaBbAEHNM ONMbITOB, AEMOHCTPUPYIOLNX ABNAEHUE NPAMOIMHENHOIO pacnpocTpaHeHus ceeTa (BOSHUKHOBEHME TEHM U MONYTEHU),
N UX UHTEPNPETaLMS C UCMOJIb30BAaHMEM MOHSTUS CBETOBOTO /1yya.
- 06BACHEHUM U MOJENMPOBAHNN COJTHEYHOTO U JIYHHOTO 3aTMEHUN.

I/IHI/IHI/II/IpOBaHI/Ie U TIOOJCPIKKaA HCCHG}IOB&TGHBCKOﬁ ACATCIIBHOCTU IMKOJIBHMKOB B paMKax pfajiM3allii HMHW HWHIAWBUAYAJIBHBIX M
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T'PYIIIOBBIX UCCICAOBATCIBCKUX ITPOCKTOB:

- HCCJIEZIOBAHHUE 3aBUCUMOCTH YIJIa OTPaXKEHUsI CBETOBOTO JIy4a OT yIJa NaJeHus;

- U3y4eHHUE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKaje;

- HaOJI0/IeHNe M 0OBSICHEHUE OIBITOB T10 MOJIyYEHHIO M300pakeHUI B BOTHYTOM M BBIITYKJIOM 3epKajiax;

- HaOmio/ieHne U OOBSICHEHHE ONBITOB MO NPEJOMJICHHIO CBETa Ha TPAaHULE DPA3NIUYHBIX Cpel, B TOM YHCJIE OMNBITOB C IOJHBIM
BHYTPEHHUM OTpPAXKECHHUEM;

- UCCJIEIOBAHUE 3aBUCUMOCTH yTJjla MPEIOMIIEHHs OT yIJa IaJIeHUsl CBETOBOIO JIyya Ha IPAHULIE «BO3LYX-CTEKIION.

®dopMMpoBaHME HaBblKa CAMOCTOATENILHOTO PeLLeHUs TeopeTU4ecKom Npobiembl Hyepes:

- paCrio3HaBaHHE SIBJICHHI OTpa’XC€HUA U IPEJIOMIICHHA CBETA B HOBCCI[HCBHOﬁ KHU3HU,
- aHAJIU3 ¥ O0BICHEHUE SIBJICHHUS ONTHYECKOIO MHUpPAXKa,

- p€UICHUEC 3a1a4 C UCIIOJIb30BAHUEM 3aKOHOB OTPAXCHUSA U ITPEIIOMIICHUA CBETA

41 3aKOHBI pacpOCTPaAHEHUS 6 ) bubnuorexa [JOK

' cBeTa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ onITHYECKHE 6 3 bubmuoreka [JOK

' npuoOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznosxenue 6enoro ceeta B 3 ) bubmmorexa [JOK

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

Hroro no pasneny 15

Pa3gen 5. KBaHTOBLIE SIBJICHUS
BocnumameibHbIl KOMOOHEeHM cofiep>xaHus pasaead

VYcTaHOBIIEHHE JOBEPUTENBHBIX OTHOLIEHUH MEXAy Y4YUTEIeM M €ro YYeHMKAaMH, CHOCOOCTBYIOLIMX ITO3UTHMBHOMY BOCHPHUSTHIO
ydYalmuMucs TpeOoBaHUN U MPOCHO YUUTEINs, IPUBJICUCHUIO UX BHUMAHMUA K 00CYyXJIaeMOW Ha ypoke MH(pOpMAIM{, aKTUBU3AIMUA UX
MTO3HABATEJILHON AEATEIbHOCTH.

[ToOy>kaeHne MIKOIBFHUKOB COOJII0OaTh Ha YPOKE OOIENpPUHATHIE HOPMBI MIOBEACHUS, IPAaBUiIa OOIIEHHUS CO CTapIIUMHU (YUUTENISIMU) U
CBEPCTHUKAMH (ILKOJIbHUKAMU), IPUHIUIBI Y4eOHON AUCHUILIMHBI M CAaMOOPraHU3aLUK.

[IpuBneueHre BHHUMAHHS IIKOJPHUKOB K IIEHHOCTHOMY AaCHEKTy H3yYaeMbIX Ha YPOKax SBJICHUH, OpraHu3amus HX paboThl C
MOJIy4aeMOoil Ha ypOKe COLMAIbHO 3HAYUMOM HMH(pOpMalMeld — HHULMUPOBAHUE €€ OOCYXEHUs, BbICKAa3bIBAaHUS YYalllUMHCS CBOETrO
MHEHHS T10 €€ TIOBOJLY, BRIPAOOTKH CBOETO K HEH OTHOIICHUSI.
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e  dopMUpPOBaHUE HaBbIKA YBAXKUTENIbHOIO OTHOLLEHUS K YYXKUM naesm, odopMaeHHbIM B paboTax Apyrux ucciegoBartenei yepes:

- obcyxneHue 1enu onbiToB Pesepdopaa mo uccienoBaHHIO aTOMOB, BBIJBM)KEHHE TMIIOTE3 O BO3MOXHBIX pe3yjbTaTax OIBITOB B
3aBHUCHUMOCTH OT IPEIO0IaraéMoro CTpOeHHs aTOMOB, (hOpPMYJIMPOBaHHUE BHIBOJIOB U3 PE3YJITATOB OIBITOB;

- 00CyXICHHE POTHUBOPEYNH MJIAHETAPHOM MOJICITH aTOMa U OCHOBAHUH JUTsSl TUIIOTE3bI bopa 0 CTallMOHApHBIX OPOUTAX IIIEKTPOHOB.
e dopMMpoBaHUE HaBblKa FrEHEPMPOBAHNA 1 0HOPMIEHUSA COBCTBEHHBIX UAEN NPU:

- Ha6J'IIOI[eHI/II/I CIUIONTHBIX M JUHEHJATHIX CIICKTPOB HU3JIYUCHUA PA3JIMYHBIX BEIICCTB,

- 00BSICHEHNU JINHEHYATBIX CIIEKTPOB H3JTyUeHHS

51 Hcnyckanue v nmoryiomesue 4 1 bubnuoreka [IOK
. CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
32 CTpoenne aTOMHOrO spa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
5.3 S nepHbie peakunu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe1bHO-000011a101M I MOXYJIb
[ToBTOpEeHME M 000OIICHNE
6.1 coJiepKaHus Kypca pU3NKu 9 2 bubnroreia LIOK
' 71ep yp https://m.edsoo.ru/7f41a4a6
3a 7-9 kiacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB
- 102 27

[10 ITPOIT'PAMME
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IHOYPOYHOE IIJTIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Kontposabubie | IlpakTuyeckue | H3y4YE€HH
n/n Bcero o0pa3oBaTte/ibHbIE
padoTsI padoThI s
pecypchl
) duzrka — HayKa o MPUpPOJIE. 1 bubnmoreka [JOK
SIBnenus npupobl https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 Pu3nYeCKUe SBJICHUS 1
https://m.edsoo.ru/7f41a4a6
3 DU3NYECKUE BEITUIUHBI U UX | bubmoreka [JOK
A3MEpPEHUE https://m.edsoo.ru/7f41a4a6
Vpok-uccnenosanue "M3mepenue
4 TEMIIepaTypbl IIPU IIOMOILIU 1 1 bubnuoreka LIOK
JKUJKOCTHOI'O TEPMOMETPA U JaT4rKa https://m.edsoo.ru/7f41a4a6
TeMmneparypol"”
MeToabl HAy4YHOTO MMO3HAHMUSL.
5 Onucanue GpU3MUECKUX ABICHUH C 1 bubmmorexa [JOK
N https://m.edsoo.ru/ff09f72a
MOMOILbIO MOoJIeNen
VYpoxk-uccnenosanue "lIposepka
6 TUIIOTE3bI: TAJIBHOCTh MOJIETA IIAPUKA, 1 1 bubmuotexa [JOK
IYILIEHHOI'0 TOPU30HTAIBHO, TEM https://m.edsoo.ru/ff09f72a
0oJbIIIe, yeM OOJIbIIe BBICOTA ITycKa"
Ctpoenue BemecTBa. OMbITHI,
7 OKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 Bubnmorexa [IOK
a HIHE JHCKD p https://m.edsoo.ru/ff0a0378
BEILIECTBA
8 JIBr>KeHUE YacTuIl BEIIECTBA 1 bubnuorexa [JOK
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https://m.edsoo.ru/ff0a013e

VYpoxk-uccienopanue «OMbITHI O

but6mmoreka [{OK

Benrecrna"

9 0
HaOJII0ICHUIO TETUIOBOTO PaCIIuPEHUS hitns://m_edsoo ru/f0a0378
ra3oB»
10 ArperaTHble COCTOSHHS BEIECTBA bubmorexa TIOK
p B https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
1 Bo/1bI. O000IIIEHNE 110 pa3ieny bubnuorexa [JOK
«ITepBoHauanbHbIE CBEAEHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUHU BEIIECTBA»
MexaHn4yecKkoe IBIKECHHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE bubmorexa TIOK
p p p https://m.edsoo.ru/ff0a05c6
JIBDKEHUE
but6mmoreka [{JOK
13 C .E
KOPOCTE. BAMHUIE! COPOCTH https://m.edsoo0.ru/ff0a079¢
14 Pacuer myTtu 1 BpeMeHU JBUKEHHS bubmorera TIOK
Y p A https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — Mepa HHEPTHOCTH bubnuorexa [JOK
TEN https://m.edsoo0.ru/ff0a0c10
16 [InotHOCTH BeliecTBa. Pacuer macchl bubmmoreka [IOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas paborta «OrnpeneneHue bubnmnorexa [JOK
IJIOTHOCTH TBEPJIOTO TEIIA» https://m.edsoo.ru/ff0al1502
18 Pemenue 3amau nmo reme "IL1oTHOCTD bubmoreka [JOK

https://m.edsoo.ru/ff0alde0
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Cuita xak XapaKTCPpHUCTHUKA

but6mmoreka [{JOK

19 i .C
BIAUMOACHCTBIV TEIL. La https://m.edsoo.ru/ff0a1502
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3yuenue
20 3aBUCUMOCTH PACTIKCHUS bubnuorexa [JOK
(medopmanun) mpy>KUHBI OT https://m.edsoo.ru/ff0alde0
MIPUIIOKEHHOM CHIIBI»
bubmmoreka [IOK
21 A .C
[[AIBnenue Tsrorenus. Cuna TsHKeCTH hitps:/m_edsoo ru/ff0al 502
CBS13b MEX]Ty CHJION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK
e i | https://m.edsoo.ru/ff0al 778
3aga4 mo teMe "Cuiia TsoKecTH
7 Cuia TSKECTH Ha APYTHX IJIaHeTaX. bubmmoreka [JOK
Du3NYeCKUe XapaKTEPUCTUKH TIIIAHET https://m.edsoo.ru/ff0a1502
bubmmorexa [IOK
24 N3mepenue cuil. aMmoMe
MepeHHe CHl. JIHHaMOMeTp https://m.edsoo.ru/ff0al8cc
but6mmoreka [{OK
25 B .H
ce Tea. HIeBecoMocth https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CHUJI, HAIIPaBJICHHbIX
26 10 OJTHOM MPSIMO# bubmorexa OK
a N P ' https://m.edsoo.ru/ff0ala70
PaBHozelicTBYIOIIAs CHIT
7 Pemenwe 3agad mo TeMe bubnuoreka [JOK
"PaBHonelicTBytOMmAst cut” https://m.edsoo.ru/ff0ala70
78 Cuia TpeHus u e€ Buapl. TpeHue B bubnmnoreka [JOK
[IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «3yueHue bubnmnoreka [JOK

3aBUCUMOCTU CUJIbI TPCHUSA
CKOJIB)XCHUSA OT CHJIbI JABJICHUA U

https://m.edsoo.ru/ff0alcc8
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XapakTepa COMPHUKACAIOIINXCS
MTOBEPXHOCTEM»

Pemenue 3amau Ha onpeneneHue

bubmmoreka [IOK

30 . .
PaBHOAEHUCTBYIOIEN CUJIBI https://m.edsoo.ru/ff0alde0
Pemenue 3amaug mo Tremam: «Bec
Tenay, «I'papudeckoe n3oopaxkeHue bu6mmoreka [IOK
31 o
cuy, «Cunely, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas paboTa mo Temam:
«MexaHu4yeckoe JIBIKEHHEY, «Macca,
bu6nuoreka [JOK
32 IUIOTHOCTBY», «Bec Temay,
https://m.edsoo.ru/ff0alde0
«I'papuueckoe uzoOpakeHue cuinm,
«CuabDy
1 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmoreka [JOK
YBEIWYEHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHwne raza. 3aBUCUMOCTD
34 JaBJIEHUS ra3a oT 00béma Enbmiorexa OK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBineHns TBEPIALIMHA
35 TGHI;MI/I JKUOKOCTIMU U Ir)asaMI/I 3akoH bubnnorexa LIOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackansa
16 JlaBiaeHne B )XHUAKOCTH U rase, bu6nuoreka [JOK
BEI3BAHHOE JIEUCTBUEM CHJIbI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau mo teme «/laBienue B bubmuoreka [JOK
JKHIKOCTH U rase. 3akoH Ilackams» https://m.edsoo0.ru/ff0a2826
Bubnnoreka [IOK
38 Coobmarommuecs: cocysl H

https://m.edsoo.ru/ff0a2970
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but6mmoreka [JOK

39 r i
MAPABIITICCRIH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [Topineson bubmuoteka [{IOK
SKAIKOCTHBIN HAacoC https://m.edsoo.ru/ff0a2970
41 ATMocdepa 3emMiu U IPUIHHBI €€ bubmuoteka [{IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
but6mmoreka [{OK
42 B LA
ec Bo3ayxa. ATMoc(hepHOe 1aBJICHHE https://m.edsoo.ru/ff0a2b5a
43 H3mepenne aTMOChEepHOTO 1aBICHUS. bubnmoreka [JOK
OmnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTbH aTMOC(HEPHOTO
44 aBJIEHUSI OT BBICOTHI HQ, OBHEM bubmorexa [JOK
g AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomertp-anepoua. AtmocdepHoe bub6mmoreka [IOK
JIAaBJICHUE HA Pa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo teme " bubmuoteka [JOK
ATtmocdepHoe naBieHue” https://m.edsoo.ru/ff0a2fc4
JlelicTBUE )KUJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa [IOK
py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabota «OrnpeneneHue
43 BBITAJIKUBAIOIIEH CHJIBI, bubmmoreka [IOK
JICUCTBYIOIEH Ha TEJO, MOTPY>KEHHOE https://m.edsoo.ru/ff0a33fc
B KHJIKOCTB»
JlaGopaTopHas pabota 1o Teme
49 «HccrenoBanue 3aBUCHMOCTH Beca but6mmoreka [{OK

Tena B BOJIE OT 00bEMa MOTPy>KEHHOM

B XUJAKOCTh 4aCTH TCJIa»

https://m.edsoo.ru/ff0a3514
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but6mmoreka [JOK

50 I1
flaBarHe el https://m.edsoo.ru/ff0a3a96
JlaGoparopHas pabota
51 "KoHcTpyupoBanue apeoMeTpa Wiu 1 bu6muoteka [IOK
KOHCTPYHUPOBAHUE JIOIKH U https://m.edsoo.ru/ff0a3a96
onpeenaeHue e€ rpy30no0IbEMHOCTH"
Penrenue 3amau mo temam: «IlmaBanue
5 cynoB. Bo3ayxomnaBanue», but6mmoreka [{OK
«JlaBneHue TBEpABIX TN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
KoHTponbHas pabora 1o Teme
53 «JlaBineHue TBEpAbIX TEN, JKUIAKOCTEH bubmmorexa [TOK
P > KA https://m.edsoo.ru/ff0a3a96
Y Ta30B»
but6mmoreka [{OK
54 Mexanudeckas pabora
XatHeckad pabot https://m.edsoo.ru/ff0a3f82
but6mmoreka [JOK
55 MomnocTh. EnuHALIBI MOIITHOCTH
IH A H B https://m.edsoo.ru/ff0a3f82
VYpok-uccinenoranue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOM MPH 1 bubmorexa TIOK
B . - P | p https://m.edsoo.ru/ff0a478e
MOABEME IO JICCTHHULIE
57 [IpocThie MexaHU3MBI. Phruar. bubnmoreka [JOK
PaBHOBecue cuil Ha peryare https://m.edsoo.ru/ff0a478e
Prruaru B TexHuke, ObITY U IPUPOJIE.
JlaGopaTopHas pabota bubnmnoreka [JOK
58 . 0.5
«HMccnenoBanue yCcioBHi paBHOBECHS https://m.edsoo.ru/ff0a478e
pbIyara»
59 Pemenue 3agau o teme «Y cioBus bubmoreka [JOK

paBHOBECHUA pblyara»

https://m.edsoo.ru/ff0a48a6
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KoadduruenT none3Horo neicTBus
Mexanusma. JlabopatopHast pabota

but6mmoreka [{OK

60 0.5
«3mepenue KIIJI HaknoHHoM https://m.edsoo.ru/ff0a4252
TIJIOCKOCTH

61 Pemenne 3amad mo teme "Pabora, but6mmoreka [{OK
MotmHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexanunueckas dHEpIusl.

62 Kunernueckas u notreHImaabHast bubmmorexa HOK

https://m.edsoo.ru/ff0a4252

SHEPTUSA

63 3aK0oH COXpaHEHUSI MEXaHUYECKOM bu6mmoteka [IOK
DHEPTHUU https://m.edsoo.ru/ff0a4360
VYPOK-3KCIEPUMEHT IO TEME
"OKCHIEpUMEHTAIBHOE OIPENEICHHE

64 W3MEHEHHS] KHHETUYECKON U 1 bubmoreka [JOK
MOTCHIUAIILHOW SHEPIUH IIPH https://m.edsoo.ru/ff0a4252
CKATBHIBAHUHM TeJIa TTO HAKIIOHHOM
miockocTu"

65 KonrponbHas padora no reme bu6muoteka [{IOK
«PaboTa 1 MOIIHOCTH. DHEPTHsD) https://m.edsoo.ru/ff0a4252

66 PesepBHblii ypok. Pabota ¢ TekcTamu bubnuotexa [JOK
o teMe "MexaHnuyeckoe IOBuxeHue" https://m.edsoo.ru/ff0adec6
PesepBHbIii ypok. PaboTa ¢ Tekctamu

67 o Teme " JlaBiieHre TBEPIBIX TEI bubmorexa ITOK

B " P ’ https://m.edsoo.ru/ff0a4ffe

JKUJIKOCTEH 1 ra3oB
PesepBHblii ypok. Pabota ¢ Tekctamu Bu6 OK

68 no teme "PaboTta. MoiHOCTb. nomotera I

Oneprus"

https://m.edsoo.ru/ff0adffe
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OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12
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8 KUIACC

KonuyecTBo yacos DJIEKTPOHHBIE

Hara uudposbie
Nen/m | Tema ypoka Kontposabubie | IlpakTuuecku
Bcero u3ydeHus | oOpa3oBaTeJibHbIE
padoThI e padoThbl
pecypcsl
OCHOBHBIE TIOJIO)KEHHS] MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPHUH U UX ONBITHBIC 1 bubmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pazMep aTOMOB U MOJIEKYJI 1

3 Mopenu TBEPOTO, KUJIKOTO U 1 bu6muotexa [IOK
ra3000pa3HOro COCTOSHUI BEIIeCcTBa https://m.edsoo.ru/ff0a540e
OO0BsicHEeHHEe CBOMCTB TBEPIOTO,

4 YKUJIKOTO 1 Ta3000pa3HOT0 COCTOSTHUI | bubnuotexa [JOK
BEIIIECTBA HA OCHOBE ITOJIOKECHUH https://m.edsoo.ru/ff0a5a26
MOJIEKYJIIPHO-KNHETUYECKON TEOPUH

5 Kpucrammueckue u amopdHbIe Tena 1 bubmmorexa [IOK

p p https://m.edsoo.ru/ff0a5800

6 CmauyuBaHue U KanWUISIPHOCTD. | bubnuotexa [JOK
[ToBepXHOCTHOE HATSIKEHHE https://m.edsoo.ru/ff0a5530

7 TemnmoBoe pacmiupeHne u coxaTue 1 bubmmorexa [IOK

P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TeMIEpPaTyphl CO
8 CKO OCI”)FBI(})/I”)FGHJ'IOBOFO nBH)II:eHI}/IIE 1 bubmorexa LIOK
P https://m.edsoo.ru/ff0a5a26
YacTUIL
9 BuyTtpennss sneprusi. Crioco0Obl | bu6mmoreka [JOK

W3MEHEHUS BHYTPEHHEW SHEPruu

https://m.edsoo.ru/ff0a5¢c60
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but6mmoreka [JOK

10 Buael Terionepenauu
g pea https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe
1 HCTI0JIb30BaHUE TEILIOBBIX CBOMCTB bubmuoreka [JOK
BELLECTB ¥ MaTEPHAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65¢c0
sHeprocOepexkeHus"
12 KonunuectBo TemnoTsl. Y aenbHast bubnuotexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TEIIOBOTo OanaHca. bubnmoreka [JOK
TemnooOMeH U TEIIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota
14 "HccenoBadue IBIEHUI bubnuoreka [IOK
TEIJI000MEHa MPU CMENIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y ropstaeit BOAbI"
Pacuer xonudecTBa TEIIOTHI,
15 HEO0OXOMMOTrO JIJIsi HarpeBaHMUs Tea bubmoreia HOK
A A P https://m.edsoo.ru/ff0a6bb0
Y BBIICIIIEMOTO UM MPU OXJIAXKICHUN
16 JlaGopatopHas pabota "OnpezneneHue bubnunoreka LIOK
YAEJIbHON TEII0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeibHas TEIIoTa bu6muoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5Sa
[1naBneHue u oTBEpAEBaHUE
18 KPUCTAUTMYECKUX TEJ. Y AeIbHAs bubmmorexa [IOK
P A https://m.edsoo.ru/ff0a71d2
TEIJI0TA MJIABJICHUS
19 JlabopaTtopHas pabota "Onpezaenenue bubnmnoreka [JOK

YACIBbHOW TEIUIOTHI TUTaBJICHHMS Jibjia"

https://m.edsoo.ru/ff0a72fe
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[TapooOpa3oBaHue U KOHACHCAITHS.

bubmnoreka 1IOK

20
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora
21 napooOpa3oBaHus U KOHJEHCAILIUH. bubnmnoreka [JOK
3aBUCUMOCTh TEMIIEpATyphl KUIIEHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(epHOTro aBIEHUS
Bnaxnocts Bo3ayxa. Jlaboparopnas
22 abota "OnpeneneHue bubmmorexa LIOK
p p . " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIFHOM BIAXXHOCTH BO3IyXa
” Pemenue 3anau Ha onpeneneHue bu6muoteka [IOK
BJI&YKHOCTH BO3yXa https://m.edsoo.ru/ff0a7628
[TpuHIUIIBEI paOOTHI TETIOBBIX
24 Burareneil. [lapoBas TypOuHa Bubmmorexa [JOK
A - ap P ' https://m.edsoo.ru/ff0a7c¢7¢
JIBuraTenb BHyTPEHHETO CTOPAHMS
KIIJI TerioBoro aBurares.
25 TeroBble ABUraTeNId U 3aLUTA Bubmmorexa [JOK
A . = https://m.edsoo.ru/ff0a7¢7c
OKPY’KaIOIIEeU Cpebl
2% 3aKOH COXpaHEHHUs ¥ TPEBPAILCHUS bubnuotexa [JOK
SHEPrUM B TEIUIOBBIX MpOLEeCccax https://m.edsoo.ru/ff0a7c7c
[ToaroToBKa K KOHTPOJIBHOM paboTe
7 1o Teme "TeIIoBkIe SBICHHS. bubmnoreka 1IOK
N3MeHeHune arperaTHbIX COCTOSHUI https://m.edsoo.ru/ff0a832
BemecTna”
Konrponsnas padora no teme
28 "TemnoBsie sBieHUs. M3MeHeHne bubmorexa [JOK
T \ https://m.edsoo.ru/ff0a86ae
arperaTHBIX COCTOSIHHI BEIIecTBa
29 Onekrpuzaius Ten. [[Ba pona bubnmnoreka [JOK

SJICKTPUYICCKHUX 3aps10B

https://m.edsoo.ru/ff0a87e4
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VYpok-uccienoBanue "DieKTpusanus

30 TeJI HHAYKIIUEH U TIpU bubmorexa TIOK
YK "p https://m.edsoo.ru/ff0a87e4
CONPUKOCHOBEHUH
31 B3anmoneiicTBre 3apsyKEHHBIX TET. bubnuoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TTOJIE.
0 HanpskeHHOCTD 37eKTpUYECKOro bub6nuoreka [IOK
nons. [puHumn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX MOJIEH
Hocutenu snektpuyeckux 3apsjios.
33 DneMeHTapHbIit 3apsa. CTpoeHue bubmorexa [TOK
p AL TP https://m.edsoo.ru/ff0a87e4
aToMa
34 [IpoBOAHMKY M TUAIEKTPUKH. 3aKOH bubnunoreka LIOK
COXpaHEHUA JJIEKTPUIECKOTI0 3apsAaaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1a4 Ha MpUMEHEHUE bu6muoteka [IOK
CBOMCTB 3JICKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIOBHUS €T0
36 cyliecTBoBaHus. MICTOUHHKHN bubmmorexa [IOK
v ’ https://m.edsoo.ru/ff0a95a4
3JEKTPUYECKOTO TOKA
37 JlelicTBUA SIIEKTPUYECKOTO TOKA bubmmorexa [IOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "JleiictBue
38 3JIEKTPUYECKOTr0 MOJI Ha MPOBOIHUKHU bubmmorexa [IOK
P " pOBO https://m.edsoo.ru/ff0a9838
U AUDJIEKTPUKHU
19 DIIEKTPUYECKUIA TOK B METAJIJIaX, bubnmnoreka [JOK

KUOKOCTAX U ra3dax

https://m.edsoo.ru/ff0a9838
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:‘)HGKTpI/I‘ICCKaH LIENb U €€ COCTaBHBIC

bubmnoreka 1IOK

40
4acTu https://m.edsoo.ru/ff0a9838
Cua Toka. JlabopatopHas pabora

41 "N3mepeHre U peryJaupoBaHUE CUIIbI 0.5 bubmmorexa LOK

\ P perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUYECKOE HATIPSIKEHUE.

4 BoawsT™metp. JIaboparopnas pabota 0.5 bubnmnorexa [JOK
"H3mepenue U peryarupoBaHue ' https://m.edsoo.ru/ff0a%14
HanpsokeHus "

43 CorpoTuBiieHHE MTPOBOIHHUKA. bu6muoteka [IOK
VY 1enpHO€E CONPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb

m AIEKTPUYECKOTO COMTPOTUBIICHHUS 1 bu6muoteka [JOK
[IPOBOJHUKA OT €0 JJIMHBI, IIOIAaaN https://m.edsoo.ru/ff0aa738
IIOTIEPEYHOI0 CEUYEHUs U MaTepuana”
3aBUCUMOCTh CUJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma J1sl ydacTka bubmorexa [IOK

p ’ sy https://m.edsoo.ru/ff0aa44a
nenu
JlaGopaTopHas pabota
"NccneqoBanue 3aBUCUMOCTH CHJIIBI

46 TOKa, 1 €ro uepes pe3nucTop, oT 1 bubmorexa [IOK
» YT pe3 p P, https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HanpsDKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U apaJUIeIbHOE bu6nuoreka [JOK
COE€IUHEHUSA IPOBOJTHUKOB https://m.edsoo.ru/ff0aaas8

48 JlabopaTtophas padora "I[IpoBepka 1 bubnuorexa [JOK

IIpaBUJIa CIIOKEHUS HAIIPSOHKEHUN ITPU
IIOCJIETOBATEIIbHOM COCIMHEHNUH IBYX

https://m.edsoo.ru/ff0aaas58
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pe3ucTopoB”

JlabGopaTtopHnas pabora "IIpoBepka
mpaBujia 4Jjis1 CUJIBI TOKA IIpU

bubmnorexa 1IOK

49
rapajjielIbHOM COeIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3agau Ha npuMEeHEHUE
50 3akona OMa 1t pasiInaHOro bubnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUSI TIPOBOHUKOB
51 PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnuoreka [IOK
Toka. 3akoH J[xoyins-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopHas padora "Onpenenenue
52 a60TpH 5 iouufocm 3neKTqueCKoro bubnnorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuyYecKre e 1 MOTpeOuTenu
53 DIIEKTPUUECKOHN DHEPTUH B OBIT bubmmorexa TIOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanue
[ToaroToBKa K KOHTPOJIBHOU paboTe
1o TeMe "DIIEKTPUYECKUE 3apsIIbl.
54 3apspoKeHHBIE TENa U UX bubmmorexa TIOK
p . . https://m.edsoo.ru/ff0abd2c¢
B3auMoaercTBus. I1oCTOIHHBIN
3JEKTPUYECKUN TOK"
KoHnTponbHas pabora 1o teme
"DIIeKTpUYECKHE 3aPSIbI.
55 3apspKeHHBIE TENa U UX bubmmorexa OK
p N . https://m.edsoo.ru/ff0abea8
B3anMoAercTBUA. I10CTOSTHHBIN
AJIEKTPUUECKUMA TOK"
56 ITocTossHHBIE MarHUTBI, UX bubmmoreka [JOK

B3aMMOJIENCTBUE

https://m.edsoo.ru/ff0ac3d0
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VYpok-uccienoanue "M3yuenue

bubmnoreka 1IOK

57 . 1
TI0JIEH IOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunTtHOe none. MaroHuTHoe 1oJjie
bu6nuoreka [JOK
58 3eMiIH U ero 3HaueHue IS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
OmneIT OpcTena. MaruuTtHoe 1oisie
59 9JIe eckoro Toka Ma oe bubmorexa LOK
JIEKTPUUECKOTO TOK THUTH
p https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
[IpuMeHeHne 31eKTPOMarHiToB B
60 texHuke. JlabopaTopHas pabora 0.5 bu6muoteka [IOK
"N3yueHue neicTBUS MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
T0JISI Ha IPOBOIHUK C TOKOM"
DNEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcroap3oBanue
AJIEKTPOJBUTATEIIEN B TEXHUYECKUX
61 CTpPOMCTBAX U HA TPAHCHOPTE bubmorexa LOK
yerp P pTe. https://m.edsoo.ru/ff0ac86¢
JlabopaTopHas pabota
"KoHCTpynpoBaHUE U U3yUEHHE
paboThI AIeKTpoABUraTesns”
OmnsiTel @apanes. 3aKoH
62 3JIEKTPOMArHUTHON MHIYKIUHA bubnnorexa LIOK
P Y ' https://m.edsoo.ru/ff0ac86¢
[IpaBuiio Jlenna
Onekrporenepatop. Crocoobl
63 MOJTYYCHUS DJICKTPUUECKOM SHEPTHH. bu6muoteka [IOK
DNEKTPOCTAHIINK Ha BO3OOHOBIISEMBIX https://m.edsoo.ru/ff0ac86¢
UCTOYHHUKAX SHEPTUU
64 [ToaroToBKa K KOHTPOJIBHOM paboTe but6mmoreka [IOK

10 TeMe "DJIEKTPUYECKUE U

https://m.edsoo.ru/ff0acb14
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MAarduTHBIE SIBJIeHUS"

KonTponbhas pabota no teme

65 "JyeKTpUUeCKre U MarHUTHbHIE 1 bubmmorexa OK
p" https://m.edsoo.ru/ff0acb14
SBJICHUS
PesepBHEIit ypok. Paborta ¢ TekcTamu bubnmnorexa [JOK
66 1
o Teme "TeroBbie sBiIeHUS" https://m.edsoo.ru/ff0accSe
PesepHblil ypok. Pabota ¢ Tekctamu
67 no teme "[locTostHHBIIM 1 buomorexa HOK
. " https://m.edsoo.ru/ff0acdc6
ANEKTPUUECKUHN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1 bu6muoteka [IOK
1o teme "MarHuTHbIe sIBJICHUS" https://m.edsoo.ru/ff0acb14
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME
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9 KJIACC

KonuuyecTBo 4yacos DJIEeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoasubie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThI
pecypcebl

) MexaHn4ecKoe ABHKCHHE. | bu6nmoreka [JOK
MarepuaiibHasi TOUKa https://m.edsoo.ru/ff0ad474

) Cucrema orcuera. OTHOCUTEIHLHOCTh | bubnuorexa [JOK
MEXaHHUYECKOI0 JIBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsMOJIMHEHOE | bubnuoreka [JOK
JBUKCHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHomMepHoe nipsMoinHeitHoe

4 BrKeHHe. CpeaHssl ¥ MTHOBEHHAs 1 bubmorera [JOK
g - -Pedl https://m.edsoo.ru/ff0adb18
CKOpOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
IOBYKCHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb IpSIMOIMHEWNHOTO

6 ABHOYCKOPEHHOTO JIBHXKCHHUSI 1 bubmorexa HOK
P yerop A ’ https://m.edsoo.ru/ff0adb18
I'padux ckopocTu
JIaboparophas pabota "OnpeneneHue
YCKOPEHHMS TeJla IpU bubnuorexa [IOK

7 1 1
PaBHOYCKOPEHHOM JABIDKEHHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TuI0CcKOCTH"

Q CBoOoanoe majeHue Ten. OnbIThI | bu6mmoreka [JOK
lanmunes https://m.edsoo.ru/ff0adb18

9 PaBHOMEpHOE NBMXEHUE 10 1 bu6mmoreka [JOK
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okpyxHocTH. [lepuon u yactora
oOpamenus. JInneiHast 1 yrioBas

https://m.edsoo.ru/ff0ael76

CKOpOCTH
10 LlenTpocTpeMuTEIbHOE YCKOPEHUE bubnmorexa LIOK
pocTp yerop https://m.edsoo.ru/ff0ael76
1 [IepBsiii 3akoH HeroToHa. BekTop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka [JOK
PaBHOpelicTBYIOIIAs crita https://m.edsoo.ru/ff0ac72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyniepnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHne bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [JOK
15 . r
Cuna ynpyroctu. 3axou F'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau nmo reme «Cuna bubnuorexa [JOK
YIPYTOCTH https://m.edsoo.ru/ff0afa26
17 JlabopaTopHas paborta «OnpeneneHue bubnuoreka [JOK
JKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 C
118 Theri https://m.edsoo.ru/ff0af738
19 Pemenue 3amau nmo teme «Cuna bu6mmoreka [IOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabota "Onpenenenue bubnuorexa [JOK
20
kod(pdurmenTa TpeHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agaq mo teme "3aK0OHBI bu6mmoreka [IOK

Hrrotona. Cuna ynpyroctu. Cuna

https://m.edsoo.ru/ff0afb8e
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Tpenus"

Cuma TSDKeCTH U 3aKOH BCCMHUPHOT'O

22 TACOTEHUS. Y CKOpEHHE CBOOOIHOTO bubmorera [JOK
’ P a https://m.edsoo.ru/ff0af044
naJieHus
VYpoxk-koHbepenus " JIBuKeHne Tei
23 B(E)K T'T S)BI/II)Ta I/IOHHIO[I‘O eHTpa bubmorexa HOK
pyrIp 1 HCeHTP https://m.edsoo.ru/ff0af33¢
(Conneunas cucrema). ['anaktuku”
Pemenue 3aga4d no teme "Cuna
24 TSDKECTH U 3aKOH BCEMUPHOTO bubmorexa HOK
| P https://m.edsoo.ru/ff0af58
TATOTEHUS

25 IIepBast kocMu4ecKast CKOPOCTb. bubnuoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAILHOW TOYKH.

26 AGCONIOTHO TBEPIOE TEIIO. bubnuoreka [JOK
PaBHOBecue TBEpIOTO TENA € https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BPAICHHS

bu6mmoreka [JOK
27 MowmenT cuibl. LleHTp TskecTH
Hentp https://m.edsoo.ru/ff0af33c

)3 Pemenue 3amau mo teme "MoMeHT bu6mmoreka [IOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU padoTe MO

29 TeMe "MexaHnJecKoe IBIKEHUE bubmorera [JOK

. ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten"
KonTponbhas pabota no teme
30 "Mexanndeckoe IBHKEHHE bubmorexa OK
N ) ) https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Ten
31 Nmmynbe Tena. Umnynbse cuiibl. 3aKoH bubnuoreka [IOK

COXpaHEHUs] UMITyJIbCa. YIIPYroe u

https://m.edsoo.ru/ff0b07fa
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HEYNpYyroe B3auMoJIeHCTBUE

Pemenune 3anau mo teme "3akoH bu6nmoreka [JOK
32 '
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
Ypok-koHpepeHus "PeakTuBHOE bubnmoreka [JOK
33 |
JBIDKEHUE B IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0b096¢
Bbu6mmoreka [JOK
34 M 0
Cxamiaeckas pabota i MOIIHOCTD https://m.edsoo.ru/ff0b0al4
35 PaboTa CHIIBI TSKECTH, CHIIBI bubnuoreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS TIPU bubnuoreka [IOK
paBHOMEPHOM ABIKEHUH TeEA 10 https://m.edsoo.ru/ff0b0db8
TOPU30HTAIBLHON TOBEPXHOCTH
37 CBsi3b 2HEprUH U PabOTHI. bubnuorexa [JOK
IToTeHumansHast SHEPTUS https://m.edsoo.ru/ff0b0c32
13 Kunernueckas sneprust. Teopema o bubnuorexa [JOK
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
19 3aK0oH COXpaHEHUS YHEPTUH B bubnmoreka [JOK
MEXAHUKE https://m.edsoo.ru/ff0b0c32
40 JIaGoparopHas pabota «3yuenue bubnuoreka [IOK
3aKOHA COXPAHEHUs YHEPTU) https://m.edsoo.ru/ff0bl12fe
A1 KonebaTenbHOE TBMIKEHUE U €T bubnuorexa [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuoreka [JOK
BreinyxneHnsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnyeckuii 1 npyKUHHBIA bubnmoreka [JOK

MasATHUKHU

https://m.edsoo.ru/ff0blaec
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ypOK-I/ICCJ'Ie,I[OBaHI/Ie «3aBUCHUMOCTD

bu6mmoreka [JOK

44 eproaa KoneOaHui OT )KECTKOC
TEpHOLA KOTICOAHIH OT HECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY’KUHBI U MACChl IPy3a»

45 [IpeBpanienue sHepruu npu bubnmoreka [JOK
MEXaHUYECKUX KOJICOaHUIX https://m.edsoo.ru/ff0blaec
JlaGoparopHas pabora «OnpeneieHue

46 ‘{aCTOI?FI)I Hpne pfo a KOJ‘IC63EI/II71 Eubmiorexa LIOK

pron https://m.edsoo.ru/ff0blaec
MPY>KUHHOTO MasITHUKa»
JIabopartophas pabota «IIpoBepka

47 HE3aBUCUMOCTH TIepHoJia KoJaeOaHui bubnnoreka [JOK
rpy3a, HOABELUIEHHOI0 K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChl Tpy3a»

Mexanuueckre BoJIHEL. CBOMCTBA
48 MeXaHndecKkux BoIH. IIpononabpHbIe U Bubmiorexa LIOK
- HpoA https://m.edsoo.ru/ff0b21fe
MONIEPEYHBIE BOJIHBI
Vpok-koH(Depennud "MexaHnueckue
49 B(E)J'IHBI B Tg)ép oM tene. CelicMHUUecKue Bubmorexa IOK
| pA ’ https://m.edsoo.ru/ff0blaec
BOJIHEI

50 3ByK. Pacnipoctpanenue u oTpaxkeHue bubnuorexa [JOK
3ByKa https://m.edsoo.ru/ff0b23ca
Ypoxk-uccienoBanue "HaoOironenne

51 3aBHCHUMOCTH BBICOTHI 3BYKa OT buGnnorexa LIOK

" y https://m.edsoo.ru/ff0b23ca
YaCTOTEI
I'pomMKOCTb 3ByKa U BBICOTA TOHA. bubnuoreka [IOK

52 -

AKYyCTHYECKHI pPE30HAHC https://m.edsoo.ru/ff0b23ca

53 Ypok-koH(pepeHmus "YIIbTpa3ByK U bubnuoreka [JOK

MHOPa3BYK B IPUPOJE U TEXHHUKE"

https://m.edsoo.ru/ff0b23ca

71




[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo

54 TeMe "3aKOHBI COXPAHEHUS bubmmorexa [JOK
P ' ) https://m_edsoo.ru/f0b2510
Mexannyeckue Koue0aHus ¥ BOJTHBI
Kontponbnas paboTa mo teme
55 "3akoHbI coxpaHeHHUs. MexaHndeckue bubmorexa HOK
PAHCHIA https://m.edsoo.ru/fi0b2510)
Kos1ie0aHusl U BOJIHBI
56 DNEeKTPOMArHuTHOE T0JIE. bubnmnoreka [JOK
DNEeKTPOMarHUTHBIC BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH bubmorexa HOK
P https://m.edsoo.ru/ff0b2abe
Ypoxk-xonpepenuus "Llkana
53 AJIEKTPOMATrHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonb30BaHUE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBSI3H"
VYpok-uccnenosanue "N3yuenue
59 CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH C bubmorexa HOK
P | https://m.edsoo.ru/ff0b2c6¢
MTOMOIIBI0 MOOMIIBHOTO TesedoHa
Pemrenue 3a1au Ha onpeneneHue
60 YacTOThI U JJIMHBI 3JIEKTPOMArHUTHOU bubmmorexa [JOK
p https://m.edsoo.ru/ff0b31d0
BOJIHBI
DneKkTpoMarHuTHasi Ipupojaa CBeTa.
61 Cko OI()JTB CBeTa Bomlzml:me CBOICTBA bubmorexa HOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku cBeta. [IpsamonuneitHoe
62 acIpoCTpaHEHUE CBETA. 3aTMEHUS bubmmorexa [JOK
Pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHst
63 3aKOH OTpa)K€HUsI CBETA. 3epKaia. bubnuorexa [JOK

Pemienue 3aga4 Ha npuMEHEHNE

https://m.edsoo.ru/ff0b38c4
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3dKOHa OTPaXCHHUA CBETA

[Ipenominenne ceera. 3akoH

bu6nmoreka [JOK

64
MPEJIOMIIEHUS] CBETA https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEeHHEE OTpAXKEHUE CBETA.
65 Hcnonbs3oBanue MOIHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpaXE€HUs B ONTUYECKUX CBETOBOAAX
JlabopartopHas pabdota "Hccrnenoanue
3aBUCUMOCTH YTJIa MPEIOMIICHUS bubnuoreka [JOK
66
CBETOBOI'O JIy4a OT yIJIa ITaJcHud Ha https://m.edsoo.ru/ff0b444a
rpanune "Bo3ayx-cTexsno""
VYpok-koHpepenuus "Hcnonb3zoBaHue
67 H(I))J'IHOFO B(IE I; €HHETO OTPaKEHUS: bubmorera [JOK
yip P o https:/m.edsoo.ru/ff0b444a
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b
bubmuoreka [JOK
68 JInn3zel. OnTHYecKas cuja JIMH3BI
https://m.edsoo.ru/ff0b3f2¢
bu6mmoreka [JOK
69 [TocTpoenue n300paxxeHui B THH3AX
p p https://m.edsoo.ru/ff0b444a
JIaboparopnas pabota "Omnpenenenue
70 box EHOFE aCETO}IHI/ISI u orl)ITquCKoﬁ bubmorexa HOK
Y p . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JIMH3BI
Ypok-koH(pepeHmus "OnTudeckue bubnuorexa [JOK
71 "
JTUH30BBIE TPHUOOPHI https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmorexa HOK
s https://m.edsoo.ru/ff0b4684
7 Ypok-koupepenius "Jled ekt bubnuoreka [JOK
3penus. Kak coxpanuts 3penue" https://m.edsoo.ru/ff0c0e2a
74 Paznoxxenune 6emoro cBeTa B CIEKTP. bubmuoreka [JOK
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OnreiTel HetoToHa. Cnoxxenue
CHEKTpaJIbHBIX 1IBETOB. [[ucmepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c

JlabopaTtopHas padota "OMBITHI 11O
pa3iIokKEHUIO OEJI0ro CBEeTa B CHEKTP U

bu6mmoreka [IOK

75 BOCHPUATHUIO LIBETA IPEIMETOB MPHU UX https://m.edsoo ru/f0c0e2a
HaOIIOJICHUH Yepe3 IIBETOBbIC
bunbTpHI"
Ypok-npakTukyM "BonHOBBIE
76 CBOMCTBA CBETA: TUCIIEPCUS Bubnroreia LIOK
e per, https://m.edsoo.ru/ff0c0e2a
uHTepdepeHimsa u qudpakuus”
77 Omnsitel Pe3epdopnaa v ruranerapHas bubnunoreka [JOK
MOJEJNb aToMa https://m.edsoo.ru/ff0c12a8
bu6mmoreka [JOK
78 IT bopa. M b
OCTYNATRL HOpa. MOAETL aToMa bopa https://m.edsoo.ru/ff0c0f4c
Hcnyckanue v norioueHue cBera
79 atomoM. KBauTsl. JIuneluaTeie Bubmmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypoxk-nipaktukym "Habmronenue bubnuoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE U €€ BUIBI Bubmmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siipa. Hykinonnas bubnuoreka [JOK
MOJIC/Ib https://m.edsoo.ru/ff0c18ac
23 PaanoakTuBHBIE TpEBpaLICHUS. bubnuoreka [JOK
H3otornsl https://m.edsoo.ru/ff0clal4
24 Pewenne 3amau o reme: bubnmoreka [JOK

"PannoakTuBHBIE NpeBpaeHus"

https://m.edsoo.ru/ff0c1b4a
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bu6mmoreka [JOK

85 [lepuon nonypacnana
pHoa P g https://m.edsoo.ru/ff0c1b4a
Ypok-koH(pepenuus "PagnoakTuBHbIe
86 1/131?1 quI/I:Ib Bpr[ WpoJie, METULINHE bubmmorexa [JOK
Y | PHPOAE, MEAHIHIC, https://m.edsoo.ru/ff0c2126
TEXHUKE
SAnepHble peakuuu. 3aKOHbBI
87 COX paHeHI/II)SI 3apsAI0BOTO U MacCOBOTO bubmmorexa [JOK
p AL https://m.edsoo.ru/ff0c1¢c58
qyucen
28 OHeprus CBA3U aTOMHBIX saep. CBs3b bubnmoreka [JOK
MAaccCHI U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau o reme "Snepueie
peakuun”
Peakuuu cunTesa u neneHus saep. bubnuoreka [JOK
90 .
Ucrounnku sneprun ColiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koupepennus "SAnepHas
91 JHepreTuka. Jlencreus bubnuoreka [JOK
PaIMOAaKTUBHBIX U3JIyUYECHHUI Ha KUBbIC https://m.edsoo.ru/ff0c1b4a
Opranusmsl"
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
9 TeMe "DJIEKTPOMAarHUTHOE TI0JIE. bubnuoreka [JOK
ONEKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBBIC siB1EHUS"
KonTponbhas pabota no teme
93 "DIEeKTpOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMArHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC siBEHUS"
94 [ToBTOpeHmE, 0600IIEHNE. bu6mmoreka [JOK

JlabopaTopHbie pabOTHI 110 KypCy

https://m.edsoo.ru/ff0c245a

75




"Bzaumoneiicteue Ten"

[ToBTOpenue, o6o0menue. Pemenne

95 AaCYETHBIX ¥ KAYECTBEHHBIX 3aa4 I10 1 bubmmorexa LHOK
p 8 https://m.edsoo.ru/ff0c2572
teme "TernoBsie mporecch”
[ToBTOpeHue, 06061eHue. Pemenue
96 aCYETHBIX U KAUECTBEHHBIX 3a1a4 110 1 Bubmiorexa LIOK
P A . https://m.edsoo.ru/ff0c2a22
teme "KIIJI TeruioBeIX aBurarennei"
[ToBTropenue, o6o0mmenue. Pemenne
97 aCYETHBIX U KAUECTBEHHBIX 3aa4 110 1 Eubmiorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anexTpoycTaHoBOK"
IToBTOpenue, o0o0mIEHNE.
98 JIaGoparopHble PabOTHLI IO KYPC 1 1 Bubmiorexa IOK
" parTop p | ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBICHUS
[ToBTOpenue, o606menue. Pabota ¢
99 TEKCTaMH I10 TeME "3aKOHBI 1 Bubmorexa IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUsl B MEXaHUKE
[ToBTOpenue, o600meHue. Pabora ¢
100 Texctamu 110 Teme "Konebauusa u 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBbBIE 1 bubmmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 06061meHue. Padota ¢
102 TekcTaMu 110 TeMe "KBanrosas u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
sniepHast pusuka
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Gusuka: 7-i1 knacc: 6a30BbId ypoBeHb: yueOHUK, 7 kiacc/ [lepsimkun .M.,
NanoB A.U., Akiimonepnoe odmectBo «M3aarensctBo «IIpocsenienuer

» dusuka: 8-i kacc: 6a30BbIM YpOBeHb: yueOHUK, 8 kinacc/ [lepoimkun Y. M.,
NBanoB A. U., Axunonepnoe o6mectBo «M3narensctBo «IIpocsemnienue»

» ®usuka: 9-i knacc: 6a30BbIN YPOBEHb: YyueOHUK, 9 kinacc/ [lepeimkun U. M.,
I'ytauk E. M., IBanoB A. U., [lerpoBa M. A., AKIIMoOHEpHOE OOLIECTBO

«3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJA

®dwusuka. Peanmzarus tpedoBanuii ®I'OC ocHOBHOTO 00111€TO 00pa30BaHUS:
Meroanueckoe nmocodue st yuutens / A. 0. Tleatun; mox pen. I'. C. KoBaneBoii.
M.: ®I'BHY «MuctutyT cTpareruu pazsutus oopazoBanust PAOy», 2022. 53 c.:

nJI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
https://m.edsoo.ru/

https://resh.edu.ru/
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