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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIO)KEHUW M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «dOusukar.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH OOYYaIOIIMXCS W OpPraHu3alui0 H3y4YCHUs
bu3MKKM Ha NESITeNIbHOCTHOM oOcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM O0y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYE€OHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTepuana
1o rojam oOydeHus (1o KjaccaM), mpejjiaraeT NpUMEpHYI0 MOocIeq0BaTeIbHOCTh
M3Y4YEHUs] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPXKaHUI U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma 1o ¢usuke pazpaboTaHa € IEJIbIO OKa3aHUS METOJIUYECKOU
MOMOIIM YYUTEIIO B CO3/JaHUM pabodeit mporpaMMBbl 10 y4eOHOMY IIPEAMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MpPEAMETOB, IOCKOJbKY (PU3MYECKUE 3aKOHBI JeKaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoyiorued, acTpoHOoMuerd © (GU3UISCKOU
reorpaduei, BHOCUT BKJIAJ B E€CTECTBEHHOHAyYHYI0O KApTUHY MHpA,
MpEeNoCTaBisieT HauOoJiee SICHble O00pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHU, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTH U
HWHTEpeca K HayKe Y 00y4aromuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIQJICHUE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHSATH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEIOBAHNUS;

e UHTEPOPETUPOBATH  JIAHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JTI0KA3aTeIbCTBA JIS OJTyYEHUS! BBIBOJIOB.

enmn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBaTenbHBIX opraHuzamusx Poccuiickoit ®eneparuu, peaau3yronux
OCHOBHBIE  00II€00pa30oBaTENbHBIC MPOTPAMMBI, YTBEPXKIEHHON peIIeHHUEM
Kosnerun MunuctepcTBa npocsenieHust Poccuiickoit denepanuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).

Heau nzyyenus pusnku:



IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTE/UICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
WCCIICIOBATEIILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHUSIM;
(GbopMHUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa HW3yYCHUs
OCHOB CTPOCHHSI MaTepHH U (DYHTAMECHTAIBHBIX 3aKOHOB (DU3HKHY;
dbopMUpOBaHHE TPEACTABICHHA O POJU (U3MKHM IS Pa3BUTHS APYTHX
CCTECTBEHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oymyiiei
1po(heCCHOHATILHOM JIEATEIBHOCTH, CBA3aHHOM ¢ (PU3UKOM, MOArOTOBKA K
JaJbHENIIIeMy 00yUEHHIO B 3TOM HaIIPaBJICHUH.

I[OCTI/I}KGHHG OTHX HCJ’IGI\;I IMporpaMmsnl 110 (1)I/IBI/IKC Ha YPOBHC OCHOBHOI'O
06HICI‘O O6p8,30BaHI/I5{ oOecrneunBaeTcs pPCIICHUEM CIICAYIOIIHUX 3aaa4.

npuoOpeTeHNEe 3HAHUM O JAUCKPETHOM CTPOECHHHM BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

NpUOOPETEHNE YMEHUN ONMUCHIBATH U OOBICHATH (PU3UYECKHUE SIBICHUS C
UCITOJIb30BAHUEM TOJTyYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PpEIICHUS NPOCTEHMIIMX Pacuy€THBIX 3aJady ¢
UCIIOJIb30BAaHUEM puznyeckux MOJEIIEH, TBOPYECKUX U
NPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
JabopatopHble  pabOTBl U HKCIEPUMEHTAJbHBbIE HCCIEJOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

OCBOEHHUE NMPUEMOB pabOThl ¢ MHPOpMAIEe (PU3NUECKOro colepKaHus,
BKJItOUYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKHU, aHAIIU3 U
KPUTUYECKOE OLICHHMBaHUE UH(POPMALIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
c (U3UKOH, M COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMU Ha
JOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZEI0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B HEIEIIO).

[Ipennaraemspiii B mporpaMMe no ¢Gu3MKe MepedeHb JabopaTOpHBIX padoT H
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUuTesb JeiacT BEIOOP MPOBEICHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXcs, CIHUCKA AKCICPUMEHTATBHBIX 33/IaHHM, MPEIaraéMbIX B paMKax
OCHOBHOT'O TOCYZIJaPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COJEPKXAHUE OBYUYEHUA

7 KUIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHU:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. M3Mepenne Qu3nmueckux BenuuynH. DU3NYECKUE
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EctecTBeHHOHAy4YHBI METOJ] TO3HAHMA: HAONIOEHWE, TMOCTAHOBKA HAYy4YHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE THIIOTE3, 0OBICHEHNE
HabmogaeMoro apyieHus. Onucanue GU3NUEcKuX SIBJICHUN ¢ IOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOphl U MPOLEAypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenue UEHbI JeJIeHUs MIKaIbl U3MEPUTEIBLHOTO TpUOOpa.
N3mepeHne pacCTOSHUN.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
Onpenenenue pa3MepoB MalbIX TEN.
N3mepeHne TtemmepaTypbl IMPU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M
JATYMKA TEMIIEPATYpHI.
6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH ITOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIBLHO, TeM OoJiblie, 4eM OoJiblIe BbICOTA
IyCKa.

Pa3znen 2. IlepBoHavajibHbIe CBECHUS 0 CTPOEHUH BelleCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne uactui BemecTBa. CBfA3b CKOPOCTM JABWKEHHMS YacTHL C
temnepaTtypoil. bpoyHoBckoe nBumxkenue, auddysus. B3anmonelicTBue YacTuil
BEILIECTBA: TPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBs3b MEXIy CBOMCTBAMHU BELIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.

2. Habmonenue nuddysun.

3. HaGmonenue  siBneHUW,  OOBACHAIOMIMXCS  MNPUTSDKCHUEM WK

OTTAJIKMBAaHUEM YACTHUIL BEIIECTBA.

Jlabopamopuvie pabomel u onvimel.
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1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpaduii).

2. OnbIThI 1O HAOTIOEHUIO TETIOBOTO PACIIMPEHUSI Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHue U B3auMOACHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKCHHUS.

SBnenne uHEpUMHU. 3aKOH HMHEPUUH. B3aummopaeicTBHe Tel Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BelllecTBa.

Cuila Kak XapakTepucTHKa B3auMozaeicTBUs Tesl. CHila ynpyrocTd W 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TITOTEHHS U CHUJIA
TsokecTd. Cuila TsKeCTH Ha Ipyrux mianerax. Bec tena. HesecomocTs. Cnoxenue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOIE U TEXHUKE.

Hemoncmpauuu.

1. HalnroneHue MexaHMYeCKOTro JIBHKEHHUS TENa.

2. M3MepeHune CKOpoCTH MPSMOJIIMHENHOTO ABUKECHUS.

3. HaOumronenue siBieHUs HHEPLUH.

4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aUMOJIEHCTBUU TEJl.

5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEII.

6. CIl0)XeHue CUJI, HallpaBJIEHHBIX 110 OJHOU MPSMOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKECHMS (IIAPUKA B KUAKOCTH,

MOJIEH JEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).
2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOU ITOCKOCTH.
3. Omnpenenenue MIOTHOCTUA TBEPAOTO Tea.
OneIThl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTsHKEHUS (AedopmMariviu)
NPY>KUHBI OT TPUIIOKEHHOU CHUJIBI.

5. OmbIThI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHnne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenne. CriocoObl YMEHBIIEHHS U YBEJIUUEHUs AaBiieHusd. JlaBneHue rasa.
3aBUCHUMOCTh JaBJIEHHsA raza OoT oObEMma, TemmepaTypbl. Ilepenada naBneHus
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBmaTmueckune
MaIIMHbI. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TIyOuHBL. ['mapoctatuyeckuit
napajokc. Coobmaroiuecs: cocynbl. ['uapaBinuecke MeXaHU3MBI.

AtMocepa 3emnun u atmocepHoe naBieHue. [IpuumHbI CyliecTBOBaHUS
Bo3aylHONH o0onouku 3emyd. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.



JlelicTBre KUIAKOCTU M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomiaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuuecknii mpecc.

[IposiBienue nelcTBHst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U TIIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEN CUJIbI BECY BBITECHEHHOW KUJIKOCTH.
VYcnoBue niaBaHus TEJ: IUIABAHUE WIM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEM TEa U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaul.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA NOTPYKEHHOM B
JKUJIKOCTh YaCTH TeTa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH CHUJIbI, JCHCTBYIOIIEHM HAa  TEJNO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEH HA TEIO
B JKMJKOCTH, OT MacChl Tea.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJIKOCTh YaCTH Te€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIIpeAEIICHUE €€ IPy30N0ABEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. llpumeHeHuwe mpaBujia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckas dsHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS SHEPrUsl.
[IpeBpaiieHre OHOTO BU/IA MEXAaHUYECKOW YHEPTUM B APYTrOi. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Ompenenenue pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBHIKEHUU Telia

10 TOPU30HTAIIBHON NTOBEPXHOCTH.
2. HccrnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. Msmepenue KII/] HakIOHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTHH.
8 KUIACC
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Pasznea 6. TemioBbie iBJICHHUS.



OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThI, NOATBEPKIAOLINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKOH TEOPHH.
CmaurBaHMe U KanWULIPHBIE sIBIEHUS. TermoBoe pacliupeHue 1 CKaTue.

Temneparypa. CBs3p TemMneparypel €O CKOPOCTBIO TEIJIOBOTO JIBHYKCHHSI
yactull. BHyTpeHHsss sHeprusa. CrnocoObl W3MEHEHUsT BHYTPEHHEW SHEpruu:
TerIonepeaadya " COBEPILECHHE paboThI. Bunbl TEIUIoNepENauHn:
TEIJIONPOBOAHOCTD, KOHBEKIUS, U3IIyYCHHE.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BelECTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. IlmaBinenue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHass TEILIOTa IUIaBJICHUS.
[TapooOpazoBanne u koHaeHcanus. Mcmapenuwe. Kunenume. YnenpHas Terora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpPaTyphl KHUIIEHHA OT aTMOC(HEpHOro
JTABJICHUS.

BrnaxHocTs BO31yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

Ha6monenue nuddysuu.

Habmroienue siBineHnit cMauMBaHMsl U KalWJUIAPHBIX SIBJICHUM.

HabmroieHue TenaoBoro paciiupeHust Ted.

W3meHeHue AaBieHUs Ta3a NP U3MEHEHHH 00bEMa M HArpeBaHWM WIIU

OXJIQXKICHUH.

6. IlpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bupasl Tenonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. Harpeanue nipu coBepiieHur pabOThl BHEIIHUMH CHIIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. HaGnronenue KureHus.

12. HabmroieHue mocTosiHCTBAa TEMIEPATyPhl NPH TIaBJICHUH.

13. Moaenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopuwie pabomul u onvimaol.

1. OnbIThI 10 OOHAPY>KEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHHUSL.

2. OnbITHI 0 BBIPAIMBAHUIO KPUCTAIOB TIOBAPEHHOM COJIM MJIM caxapa.

3. OmnbIThl MO HAOMIOACHUIO TEIJIOBOTO PACUIMPEHMS ra30B, JKUIKOCTEH U
TBEPABIX TEIL.
Omnpenenenue AaBiIeHUs BO3AyXa B OaIOHE IINPUIIA.

5. OmnbIThl, JEMOHCTPUPYIOIIKME 3aBUCHUMOCTb JaBJICHHUS BO3[yXa OT €ro
00BbEMA M HArpEeBaHUS WM OXJIAXKICHUS.
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6. IIpoBepka runoressl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIAKOCTH
B TEPMOMETPUUYECKON TpyOKe OT TeMIEepaTyphl.

7. HaOmoneHue wW3MeHEHUsT BHYTPEHHEW OSHEpPrUM Tela B PE3ysbTaTe
TEIIONEepeaul U padOThl BHEITHUX CHJL.

8. HcchenmoBanue siBIeHHs TEIIOOOMEHA MPU CMEIIMBAHUM XOJOIHOM U

ropsi4eu BOJBI.

9. OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  IpH

TEII000MEHE C HarpeThIM METAJUIMYECKUM LUJIUHIPOM.

10. OnpezenieHne yAeIbHON TEIIOEMKOCTH BEILIECTBA.

11. McecnenoBanue npouecca uCapeHusl.

12. OnpeziesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OmnpezesieHne yAeIbHOM TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. djekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onexrpusanus Ten. JlBa poma 3JIEKTpUUYECKHMX 3apsaoB. B3aummonelcTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€IIaMU).

Onekrpudeckoe mnoiie. Hanpsox€HHOCTh 3iekTpudeckoro mnoss. [lpuHnomn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenmn snekTpudeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUANA 3apsml.
Crpoenne aroma. IIpOoBOOHMKM W JUAINEKTPUKH. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsiia.

ONEKTPpUYECKU TOK. YCIIOBUS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
VICTOYHMKM ITOCTOSIHHOTO TOKa. JIeMCTBUS JJIEKTPUYECKOr0 TOKa (TEIUIOBOE,
XUMHYECKOE, MarHUTHOE). DIEKTPUUECKUI TOK B )KUJIKOCTSX U ra3ax.

Onextpudeckasg nenb. Cuina  TOKa.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelIECTBA. 3akoH Oma
I ydactka uenu. [lociemoBarenbHOE M MApaijIebHOE  COCAUHEHUE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHua.
DNEeKTPUYECKHUE LENU U MOTPeOUTENN dIEKTPUUIECKO sHeprun B ObiTy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMomeMCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE NI )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IlpuMeHneHue
AJIIEKTPOMArHUTOB B TEXHUKE. [IeiCTBME MarHUTHOIO T10JII HA IIPOBOJIHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHUS AIEKTPUYECKOU SHEPTUH.
DIIEKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pozia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOMCTBO U AEHUCTBUE DIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.
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25.

3aKOH COXPAHEHMS JJIEKTPUYECKUX 3apsI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUMN TOK B HKHUJKOCTH.

. 'a3oBB11 pa3ps.

. I3MepeHnure cuiibl TOKa aMIepMETPOM.

. I3MepeHue 3J1eKTpUUeCKOro HANPSKEHUS BOJIBTMETPOM.

. PeocTar 1 MarazuH COpOTUBIICHUH.

. B3aumoaencTBre nocTOSHHBIX MAarHUTOB.

. MonennpoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS TTOJI0OCOB MarHUTA.
. MoziennpoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccnenoBanue ABIEHUS IEKTPOMATHUTHOW UHAYKIIHH.

. OnpiTel @apanes.

. 3aBUCHMOCTh HAIPABJIEHUS] HMHAYKIHMOHHOTO TOKAa OT YCIOBUW €ro

BO3HHMKHOBCHU:.
BJ'IGKTpOFCHCpaTOp IIOCTOAHHOI'O TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

OnpiThl MO HAONIONCHUIO DJCKTPU3ANMM TeA HWHAYKIUMEH U MpHU
CONPUKOCHOBEHHH.

Hccnenoanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JABJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOM 11€TH MOCTOSIHHOTO TOKA.
W3mepenune U peryampoBaHKie CHIIbI TOKA.

N3mepenue u peryJiupoBaHie HAIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbBI TOKA, MIYIIETO Y€pe3 pEe3UcTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

[IpoBepka mpaBWiia [Ji CWIbl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPUUIECKOTO TOKA, UIYILEr0 Yepe3 pe3ucTop.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/] HarpeBarens.



14. MccnenoBaHne MarHUTHOTO B3aMMOJIEMCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3ydyeHne MarHuTHOrO TMOJs MNOCTOSHHBIX ~MAarHUTOB MpPU  HX
OoOBEMHEHUH U Pa3/ICIICHUN.

16. MccnmenoBanue 1€MCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI  B3aUMOJCHCTBUS
KaTyIIKH C TOKOM W MarHuTa OT CHWJIbl TOKa W HaIpaBJICHUS TOKA B
KaTyIIKE.

18. MI3ydueHue AeiCTBUS MArHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue paboThl JJIEKTPOIBUTATES.

20. Ismepenue KII/] anekTpoaBUrareibHON yCTaHOBKH.

21. OnBITBI IO UCCIEHOBAHUIO SBJIEHUS DIEKTPOMArHUTHON WHIYKIUU:
UCCIICOBAHUE W3MEHEHUW 3HAYEHHWS W HAIpPaBICHUS WHIYKIHOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJIUHEWHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckOpeHHOE HpsiMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnbeITel [ amuies.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepuon u ydacrora oOpaieHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
naneHus. JBuwxkenue miaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
MMIyJIbCa. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu 1 paboThl. [loTeHIManbHas YHEPTUS Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SJHEPrus CKaTou NpykuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUYECKOTO JBMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tel

OTCYETA.
2. CpaBHeHME TyTE€d W TPACKTOPUN ABWKEHUS OJHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJl OTCUETA.



o un kW

8.
9.

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

N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.

HaOnroienuie IBUKEHUS Tella 10 OKPY>KHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla M JIEUCTBYIOIIEH HAa HETO
CUJIBL.

Habnronenue paBeHCcTBa CHIT IPU B3aUMOJICUCTBUM TEll.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMItysabca Mpy B3aMMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

CoxpaHeHre UMIYJIbCa MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUU.
HabnroneHue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUM TEJIA MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JTAJbHEHUIETO0 PaBHOMEPHOTO
JBMDKCHUS IIApUKA W TEIICKKH.

OrnpenencHue CpeaHEH CKOPOCTH CKOJIBKECHHS OpycKa W JIBHKEHUS
IIapuKa 1o HaKJIOHHOU ITIOCKOCTH.

OmpeneneHue yCKOpeHMsI Tejda IPU PABHOYCKOPEHHOM JIBHKEHUM TIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK ps HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJTMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAaJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUS CKOJIbKECHHUS.

OmnpenencHue KECTKOCTH TPYKUHBI.

OmnpenencHue pabOTHI CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIKCHHUHU Teia
10 TOPU3OHTAJIBHOM ITOBEPXHOCTH.

OnpeneneHue pabOThl CUJIBI  yOPYTOCTH TMPU TOABEME Tpy3a ¢
HCIIOIL30BaHUEM HETOBUKHOTO U MOABHIKHOT'O OJIOKOB.

N3y4yenune 3akoHa COXpaHECHUS SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPrUU MPH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpoposibHble U



MonepeyHble BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHuueckue BOJIHBI B TBEPJIOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yJIBTPa3BYK.

Hemoncmpauyuu.

1. HaGOmrogenue koneOGaHui Tell MOJ JACHUCTBUEM CHUIIbI TSXKECTH U CHUIIbI
YIOPYTOCTH.

HabGmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHY X IECHHBIX KOJI€OaH U pE30HAHCA.
PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIN).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.
./Iaﬁopamopuble paoomul u onvimaol.
1. OmpezgeneHre 4YacTOTbl M Iepuojia KojieOaHMM MaTeMaTU4ecKoro
MasiTHUKA.
Onpenenenue 4acTOThl U MEPUOAA KOJICOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproa KojeOaHU MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJIeOaHUM MPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTU TIepHoOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJHOTO MaJICHUS.

Pazgea 10. DneKTpOMAarHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siexkTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIeKTpOMarHuTHasi npupoja ceeta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. W3yuenue CBOMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBeETa. [IpsimonuHeHOE
pactpoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPAXKEHHUSI CBETA.

[IpenomieHnue cBera. 3akoH TMpejomieHUs cBeTa. [lonHOe BHYTpeHHeEe
OTpaXeHHEe cBeTa. Vcmonp3oBaHME TMOJHOTO BHYTPEHHETO OTpPaKEHUsI B
ONTUYECKUX CBETOBOJIAX.
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Jlunza. Xonm gyueir B JsmH3e. Onruueckas cucrema ¢oToanmapara,
MHKpPOCKONIAa M Tejeckoma. [7a3 kak onruyeckas cucteMa. biIM30pykocTh H
JAIbHO30PKOCTb.
Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIIEKTpaJIbHBIX IBETOB. J{ncniepcus cBeTa.
Hemoncmpauyuu.
[IpssmMOnMHEHOE pacIpOCTPAaHEHHE CBETA.
OTtpakeHue cBeTa.
[TonyueHnne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBeTA.
Ontudeckuii CBETOBO/I.
Xoj ayuyer B coOMparole JIMH3e.
XoJ JIyder B paCCEUBAIOIIEH JIMH3E.
[TonyueHnne n300paKeHUI C TOMOIIBIO JIUH3.
. Ilpunnun nefictBus oToanmapara, MUKPOCKOIIA U TEIECKOMA.
10. Moxenp ria3a.
11. PaznosxeHue 6e10ro cBeTa B CIEKTP.
12. [lomydyeHue 6en0ro cBETa MpH CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnmenoBanue 3aBUCUMOCTH yIJIa OTPaXCHUSI CBETOBOTO Jyda OT yrja
MaJICHUS.
N3yyenune xapakTepucTUK N300pakeHus MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTiia IPEJIOMIICHHS] CBETOBOIO JIy4ya OT yIJia
MaJICHUS Ha TPAHUIIE «BO3yX—CTEKIION.
[Tonydyenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

5. Ompenenenrie POKYCHOTO PACCTOSIHUSI U ONTUYECKOU CUJIbI coOMparonieit
JIMH3BI.

6. OMBITHI 10 Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP.

OnbITEl IO BOCHPUSITHIO I[BETA MPEAMETOB NpPHU WX HAOIIOJACHUU uepes
L[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsilOBOIO U MacCOBOrO YHCEIL.
DHeprus cBsi3M aTOMHBIX snaep. CBs3bp Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

1. CnexkTpbl U3Ty4€HUS U HOTJIOUICHHUS.

2. CnekTpbl pa3IuyHbIX Ta30B.

3. CnekTtp BoAopoa.
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4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMIMNX U3TYUCHHI.

6. Perucrpanus uzimydeHus: NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CrulOnIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIy4YCHHUS.

2. HccnepnoBaHue TpPEKOB: M3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTu (1o poTtorpadusm).

3. M3mepenue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001AIOMIMKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTHU3aIuu
U 0000mIeHHS  TPEIMETHOTO  COACp>KaHUs M OMbITa  JESATEIBHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00y4aromuxcs,
BBIOPABIIIUX ATOT y4EOHBIN MpeMeT.

[Ipy n3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METAlpPeMETHBIX ~ IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yudeHus, (GopMupyeTcs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUA TPHUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHATH (PU3NYECKUE
SBJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KA4ECTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMANBHO ACATEIBHOCTHBIN XapakTep AAaHHOTO pa3ena pean3yercs
3a CU€T TOro, 4To OOYyYarolUeCs BBINOJHAIOT 3aJaHMs, B KOTOPBIX UM
IIpeJIaracTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHMW pacro3HaBaTb M HAyYHO OOBACHATH
¢duznyeckue BJICHUS B OKPY KaIOLIEH PUPOE U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEI0OBaHUS (DPU3UUECKUX SBJICHUH, B TOM
YyucIie s IPOBEPKU TMIIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TEXHOJIOTU, HAIPUMEP, TPAKTUUECKOTO MCIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX U3BECTHBIX BHIIOB
DHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHuUs

y oOyuatoierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3ylbTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nuecKoil HayKu;

- ICHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCY>K/IEHUU OOIIECTBEHHO 3HAYUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
bu3uKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUUYECKUX IPUHILUIOB B JEATCIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUATHUE ACTETUYECKUX KaueCTB (PU3NUECKON Hayku: €€ rapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUSI MUPA, OCHOBBI PA3BUTHUSl TEXHOJIOTHM, BaKHEWILIEH COCTaBISAIOIICH
KYJbTYPBI;

- pa3BUTHE Hay4YHOU J0OOO03HATEILHOCTH, WHTEpEca K HCCIE0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS M  JIMOLUHUOHAJILHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro ooOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOrax, C IJIEKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBBbIKA peQIeKCUM, TPU3HAHUE CBOETO MpaBa Ha
OIUOKY ¥ TAKOTO K€ MpaBa y APYyroro 4ejJoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTUBHOE y4yacTHWe B pENICHUH NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNnpHON  OpraHM3aIluu, TOpoja, Kpas) TEXHOJOTUYECKOH W
COIMAIbHOW HAIpaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

- UHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPOdecCrid, CBI3aHHBIX ¢ (PUUKOIL;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:



- OpUEHTAlMs HAa NMPUMEHEHHE (U3MUYECKUX 3HAHWM JUIs pelleHus 3a1ad B
00JIaCTH OKpY’KaroIlllel Cpenpl, IUIaHUPOBAHMUSI IOCTYNKOB W OLEHKH HUX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEW CPEJIbl;

e - OCO3HaHME ITIO0AJIBHOIO XapaKTepa HKOJIOTMYECKUX IPOOJIEM M IyTeH MX

pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBUSAAM COLMAJBLHOM U NPHPOIHOU
cpeasbl:

e - TIOTPEOHOCTH BO B3aWMOJICWCTBHUU TPH BBINOJHEHUH HCCIICIOBAaHUN M
MPOEKTOB (M3UYECKOW HAIMPaBICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
IpYTHX;

e - TIOBBIIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - IOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ncie GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUZNUYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHHE ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHX
3HAHUI;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHHUS Ha OKpPYXalOLIyK Cpeny,
BO3MO’KHBIX IJI00OAJIBHBIX MOCIEICTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TpOTrpaMMbl MO (PHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0yuarorierocsi OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISATHBHbBIC
YHHUBEpCaJIbHBIC yUeOHBIC ICHCTBHU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble jornyeckue aeiicTBUS:

e BBIBISITH W XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNIEHUI);

e YCTaHABIWBAThH CYIICCTBCHHBIA MPHU3HAK KJIACCH(PUKAIINHA, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,;

e BBISBIISITH 3aKOHOMEPHOCTH M IMPOTHUBOPEUHS B pacCCMaTPHUBaeMbIX (haKTax,
JTAHHBIX U HAOJFOCHHUAX, OTHOCSIINUXCS K (PHU3NICCKUM SIBIICHHSIM;

e BBIABJISATh NMPUYUHHO-CJICACTBEHHBIC CBSI3U TMPU M3YYCHUH (PU3NIECKUX
SIBJICHMH U TIPOIIECCOB, JIETaTh BHIBOJIBI C MCTIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEIIMYHH,



CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHWE HECKOJIBKUX BAapUAHTOB PEIICHUS, BHIOOp Hambosee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.

MCITOJIb30BaTh BONPOCHI KaK HCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOMXKHBIM
¢u3nYeCKUi IKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOATENHEHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI 1O Pe3yJibTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOILIECCOB, a TAKXKE BBIJIBUTATh MPEANOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, NHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPENJIOKEHHOW Y4eOHOU
dbuznyeckoil 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IpEICTABICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMy MpeAcTaBIICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, IMarpaMMaMu, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B XO7le OOCYXKJeHUs Y4eOHOro Marepuaia, pe3yJbTaToB JIabopaTOPHBIX
paboT ¥ MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHHE 3aJlaud U MOJJIepKaHue
O1aroKeIaTeaIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOM CYXIEHUSI C CYXICHUSIMHU JPYyrUX YYaCTHUKOB
Jyanora, 0OHapYy>KUBATh Pa3JIMUUE U CXOACTBO MO3UIIHIA;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMHUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIATH PE3YyJbTaThl BHIMOJHEHHOTO (PU3UUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMAaTh W  WCHOJIb30BaTh  IPEUMYIIECTBA  KOMAHIHONM U
WHIUBUIYyAIbHOW paboThl MPU PEIICHUHW KOHKPETHOM (HHU3UUECKOM
pOOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOU JE€ATEIIbHOCTH, OPTaHU30BbIBATH JEUCTBUS
no e€¢ JOCTIKCHHIO: pacHpeleisTh pOiH, OOCYXKIaTh MPOLECCHl |
pPE3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOIBKUX JIFO/ICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsl KAaU€CTBEHHOTO pe3yJbTara 1o
CBOEMY HAalpPaBJICHUI0O U KOOPJAUHUPYS CBOU JIEUCTBUA C JPYyTUMHU
YyJieHaMU KOMaH/Ibl;

OIICHUBATh Ka4€CTBO CBOETO BKJIaJ]a B OOLIMNA MPOIYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUS.



PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeicTBUSA

Camoopranusanus:

BBISIBIISAITH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYIOIIUX
JUIS pelieHus (U3nIecKux 3HaHUi;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NMPHUHATHE PEUICHUS B TPYIIE, NPHUHITHE PEIICHHM
TpyIIION);

CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM PelIeHUsT (PU3HMUECKOM 3aJaun HIIn
IUTAHA HUCCIEAOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh NIPEAJIaracMble BApUaHThI PEILICHUH;
Jies1aTh BbIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAIbHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MEHEHNS],
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JACSATENBHOCTH (B TOM YHCII€ B XOJ BBIITOJIHEHHS
(U3MYECKOr0 HUCCIEJAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallHid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOZE CIopa WX AUCKYCCHUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYIOro;
IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU pelIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIONIb30BaTh  MOHATHS:  (U3MUecKMe M XUMHUYECKHUE  SIBJICHMS,
HaOJII0/IEeHNE, SKCIEPUMEHT, MOJEeINb, TUIOTe3a, €AMHMULBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSA BellecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOJAEUCTBYIOIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (auddy3us, TEI0BOE JABMKEHHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPABHOMEpPHOE JABWKEHHUE, HWHEpIus,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpallieHus, Tepenada JaBiICHUS TBEPABIMU TeEJIaMH, J>KHUIKOCTAMH H
razamy, arMocepHoe JaBi€HHME, IUIABAaHME TeEJ, MPEBpaIlCHUs
MEXaHUYECKON SHEPruu) MO OMUCAHUI0 MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOe SBICHHUE;



pacro3HaBaTh MPOSIBICHUE H3YYEHHbIX (U3UYECKUX SBJICHUUA B
OKpY’>XalollleM MHupe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOM
OpUpPOAE, ACUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJCHHs Ha JKUBOW OpraHM3M, MJIaBaHUE PBIO, phluard B
TEJe YeOBEeKa, MPU STOM MEPEBOAUTH MPAKTHUUECKYIO 3a7a4y B yueOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (TPU3HAKH) (PU3UUECKUX SBICHHUIA,
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
busznueckue BEIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpeMs,
MyTh, CKOPOCTh, CPENHSS CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tela, CWia TpeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOINIAs] CUJIa, MEXaHWYeCKasg paboTa, MOUIHOCTb, IJICYO CHJIBI,
MOMEHT CWJbl, KO3(Q(OUIMEHT TMOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYeCKass M TOTEHIMAJIbHAS JHEPrus), MpPU OMNUCAHUM TPABUIBHO
TPAKTOBAaTh  (PU3MYECKUIl  CMBICT  HUCHOJB3YeMBIX  BEJIMYMH, UX
0003HAaYEHUsI W EIWHULBl (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH I'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBICHUA U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumeza, MpaBUJIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
HEPruM, NpPU HSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMd IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTUYECKUX I1aroB ¢ onopoil Ha 1—-2 M3y4yeHHBIX CBOWCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

peumars pacy€THhE 3amaun B 1—2 JEUCTBUS, HCIOIB3Ys 3aKOHBI H
dbopmyIbl, CBsA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHalv3a
YCIIOBHS 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUNHBI;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BIIEIAThH IPOBEPSIEMOE
IpeanosjgokeHne  (TUmoresy),  pasjinyaTb U MHTEPIPETUPOBATH
NOJyYEHHBI pe3yNnbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
buznIecKux CBOIICTB TEJIL: dbopmMyIUpoBaThH MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYyI0BaHMS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;



BBINOJIHATh MpPSMbIE HM3MEPEHUS pACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0bEMa, CHUIIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUN;

IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYHHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSMBIX H3MEPEHUU (3aBUCHMOCTH MYyTH
pPaBHOMEPHO [BIDKYILETOCA Tela OT BPEMEHU [BIDKEHUS Teia, CUIIbI
TPEHUSI CKOJIBKEHHUS OT BEca Tea, KauecTBa 00padOTKH MOBEPXHOCTEN TeEI
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT IIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
YIOPYTrOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
HNOrpyXEHHON YacTU Tejla U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO, YCIOBUMN
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJHATh WM3MEpPEHUs, Cienysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYCHHONW 3aBHCHUMOCTH (DM3MUECKUX BEJIHYMH B BHUJIEC
NPEJIOKEHHBIX TaOMuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMS,

NPOBOANTH KOCBEHHBIE H3MEpEeHHs (PU3MYECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHJIA TPEHHUS CKOJBKECHHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOL[as CWiIa, JEHCTByoIlas Ha
HOrpyKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CJIEAyS NPEIIOKEHHOW HWHCTPYKUUU: TpU
BBINIOJTHEHUH H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUSI MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIyar, MOJABWKHBINA U HETOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
MOJIIUITHAKY, yCTPOWCTBO BOAOIPOBOAA, TUAPABIMYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3UYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HH JJ1s1 oOecriedeHusi 0€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpejie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(popmauuu B HWHTEepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUA © TYyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH



UHpOpMaIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBOM WM MOMKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHWN YY€OHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcsl cetd MIHTEepHET, BiIaieTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COAEPKAHUSA, B TOM
yyciae MyOJUYHO JeNaTh KpaTKUe COOOUIEHHSI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUMM, HpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE IIPE3CHTALNECH;

IOPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenenarhb
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kijiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(HbBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTauiM3auus (OTBEpIeBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOAHOCT, KOHBEKIUS, W3JIYy4YEHHUE),
AIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINHUCAHWI0 MX XapaKTEPHBIX CBOWCTB MU HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupoae, uznydeHue CoJHIA, 3amMep3aHHe BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, PO MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSTHUE, TIPU ATOM MEPEBOJAUTH NMPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHU;



OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIIOJB3YS
¢usznyeckrue BEeIUMUMHBI (TEMIEepaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJdbHasg TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUIaBJICHUS, YJEJbHas TEIUIoTa NapooOpa3OBaHMs, YJElIbHAs TEIJIOTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CUJa TOKA, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBIIEHUE IPOBOJHMKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AJIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM MpPaBWJIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI UCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €AMHMIIBI
(¢u3NYECKUX BEIWYUH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
CTPOEHHUS BEIECTBa, MPUHLIUI CYNEPHO3ULUHU MMOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaT pacy€THbE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble JUisi €€ peuieHus, MPOBOAUTh Pacy€éThl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NUYECKON BETUUNHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  NIPEAINOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh NOPsAJKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTU MpPOLECCa OCThIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolle (MOorjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl W B3aUMOJCHUCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allMsl MAarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO MOJS HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IPOBEPsSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyI0BaHUs, OMUCKHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIOJIHATh ~ NPSAMbBIE  H3MEPEHHUS]  TEMIEPATypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYHUHBI OT
Ipyrol C  HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBJIECHUS NIPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAW IIOIIEPEYHOrO
CEYEHMS U yIEIBHOIO COITPOTHUBIICHHS BEUIECTBA IIPOBOJIHUKA, CUJIIBI TOKA,
UAYIIEro 4epe3 IPOBOJHMK, OT HAaNpsDKEHWs Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATEIBHOIO M IAPAJUIEIBHOTO  COCIMHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WU3MEPEHUs, Cienysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynapTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl W TpadHKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUIAaHUPOBATh H3MEPEHHUs, cOOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy10BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHMCAHHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMETp,
BOJIBTMETP, CUETYMK JJIEKTPHUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb MIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
(bu3nuecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM
TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, JBUraTeilb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI JIIEKTPUUYECKUX
Lelnel ¢ MocaeA0BaTeIbHBIM U MapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyas ycioBHbIe 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIETel;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecriedeHusi 0€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHMS 30pOBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJICHUS B OKPYKaIOILIEH Cpele;

OCYUIECTBJISATh MOUCK HHPOpMaLMK  (U3UUECKOTO COJEpKaHUS B
HNHTepHeTe, Ha OCHOBE MMEKOUIMXCA 3HAHUM H IIYTEM CpaBHEHHUS



JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIIACIATH  MH(POPMAIIMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUNBOM MITM MOXKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOTHEHUH y4E€OHBIX 3aJaHUl HAYIHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetu MIHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3faBaTh COOCTBEHHBIE MHCHMEHHBIE W KPATKUE YCTHBIC COOOIICHWSI,
o006mass uHOOPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJICpKaHUSA, B TOM YHCJIC MYOJIMYHO TIPEJICTaBIATh PE3yIbTaThl
MIPOCKTHOM WJIM HMCCIICIOBATCIBCKON JIEATCILHOCTH, MPH 3TOM T'PaMOTHO
UCIIOJIB30BaTh M3YYCHHBIM TOHATHUHHBIA ammapar Kypca (HU3HKH,
COIPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

IPU  BBIMOJHEHUU YYEOHBIX IPOCKTOB W HCCICAOBAHUN (U3UMYCCKUX
IIPOIIECCOB PacHpeeaTh OOS3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
ITOCTaBJIEHHBIMU 3aJavYaMHM, CICINUTH 3a BBIIOJIHEHUEM IIJIaHA JEHCTBUN U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHWBATh COOCTBCHHBIM BKJIaa B
NeATEeTLHOCTH TPYIIHI, BEICTPAaWBaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 kJiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCS YMEHHIA:

UCIIOJIb30BaTh IOHATHSA: CHUCTEMa OTCuYéTa, MaTepHalibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHUS, Jedopmanus
(ynpyrasi, mjaacTHuYecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEpEerpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXAHUUECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,
CTHIEKTPHI MCIyCKaHWs U MOTJOLIEHUs, anb(da, 0eTa- u ramMmma-u3Iy4deHus,
W30TOIIbI, JICPHAS YHEPTETHKA,;

pasznuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHUE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE BIKEHHE, CBOOOTHOE
najicHue TeJ, pABHOMEPHOE JBMKEHHE 1O OKPY)>KHOCTH, B3aUMOJICHCTBHE
TE€J, PEAKTUBHOE JBU)KEHUE, KoJieOaTenbHOE ABMKEHHE (3aTyXarouiue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHME, OTPAKEHHE
3BYKa, NPSAMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKEHHE U TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEeHUE OEJIoro cBeTa B
CHEKTp M CJIOXEHHME CHEKTPaJbHBIX LBETOB, JUCIEPCUSl CBETA,
€CTECTBEHHAsl PaJlMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIeKTpa
U3ITy4YEHUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBICHHE;

pacmo3HaBaTh TPOSBICHHE M3YUYEHHBIX (HU3MYECKHX  SBICHUH B
OKpyXXarImeM Mupe (B TOM umcie (PU3NYECKUE SIBICHUS B TPUPO/IE:
NPUIUBBI U OTIUBHI, IBIKeHUE TuTaHeT COTHEUHON CUCTEMBI, PEaKTHBHOE
JBUKCHHE JKUBBIX OpPTraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKHE BOJHBI, I[yHAMH, 05XO, IIBETa Tel,



ONTUYECKHUE SIBICHUA B MPUPOAE, OMOJOrMYECKOe AECUCTBUE BUIUMOTO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIy4Y€HHUH, €CTECTBEHHBIN
panvoaKTUBHBIMN (POH, KOCMHUYECKHE Iy4YH, PaJAMOAKTUBHOE H3Iy4YCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM IEPEBOAMTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3znyeckue BENUYMHBI (CpeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBH)KCHUH, YCKOPEHHE, NEPEMELICHUE, IyTh, YIoBas
CKOPOCTb, CHJIa TPEHHS, CUIa YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC TeNa, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MEXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas DHHEPIUsl Tena,
IIOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS DHEPIUs CHKATOU
NPYKUHBI, KHUHETHYECKas SHEPrus, INOJHAs MEXaHH4YecKas SHEeprus,
NEpPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3HYECKUN CMBICI MCHOJIb3YEMbIX BEJIMYHUH,
0003HAaYeHUsI U EIWHULBl (PU3MYECKHX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIMYHHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUsl JHEPIUH, 3aKOH BCEMHUPHOIO TATOTECHMS,
IOPUHIUI CYNEPHO3ULIUA CHWJI, IPUHLUI OTHOCUTEIbHOCTH [ amwmies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
OpU SJACPHBIX PEAKIUSIX, MPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JOTUYECKUX
11aroB C ONOpod Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (omMHMpamIIHuecss Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBhIBaThb KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHbIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELIeHMs], TPOBOAUTH PACUEThl U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYMHBL;

pacro3HaBaTh NpPOOJIEMbl, KOTOPbIE MOKHO PpEUIUTh MpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3ySl ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
pPOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKA
NPOBEICHUS]  UCCIENOBAHUS, JIeNIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJEHUIN U OIBITOB,;



NPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
¢dusznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHOAa KoJeOaHUW NpPYKHMHHOTO
MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHEHOE PacpOCTPAHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JH3€, HAOJIOJEHUE CIUIOIMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0OpyZOoBaHUsl, ONUCHIBAaTb XOJI OMbITa W  €ro  pe3yJbTaThl,
(bopMyIMpOBaTH BHIBOIBI,

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
CpellHee 3HAaYeHUE Uu3MepsIeMOol BeIHYUHBI ((OKYCHOE pacCTOsSHUE
cobuparomiell JIMH3bI), OOOCHOBBIBATH BBIOOP crHoco0a HU3MEpEHUs
(M3MepUTENHHOTO MPUOOpA);

IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
WCITOJIb30BAaHUEM TIPSMBIX H3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayaJbHOW CKOpPOCTH, Mepuoaa
KOJICOAHUM MaTeMaTUYECKOTO MasTHHKAa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJla MaJeHUs U yrja MpeloMJIEHUs OT yria
najieHus1): IUIAHUPOBAaTh HCCIEOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM 3aBUCUMOCTH
bu3nUecKuX BEIUYMH B BHUJAE TAOJIHIl U TpapUKOB, JIeJIaTh BBHIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUs;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIMYUH (CpEIHss
CKOPOCTh M YCKOPEHHE Tejla IMpU PABHOYCKOPEHHOM JIBUKEHUU,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUS! CKOJBXKEHUS, MEXaHudeckas padoTa U MOLIHOCTb, 4YacToTa M
nepuoJl KojeOaHWii MaTeMaTHYecKOro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparomeid JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IJIAaHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBbHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIYs MPEIIOKEHHON MHCTPYKIIUU, BBIYUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATh MOJYYEHHBIEC PE3YIbTAThl C YUETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHU;

COOJTIOIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEIO, TOUYEYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JWH3a, TUIAHETapHas MOJElbh aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEePU30BaTh TMPUHIUIBI  JEHCTBUS H3YyYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONucaHus (B TOM 4YHUCIE:
CIOUAOMETP, NATYMKU TOJOKEHUS, PACCTOSHHUS W YCKOPEHHs, pakeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHUE CBETOBOIbI,
CIEKTPOCKOMN, JO3UMETp, Kamepa BuibcoHa), HCMIONB3YysS 3HAHUA O



CBOMCTBaX (PHU3MYECKUX SBICHUA W HEoOXoauMmbie (U3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXEMAaTHUHbIE PUCYHKH M3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
IpU pPEUICHUH Y4eOHO-TIPAKTHUYECKUX 3a/]ay, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B INTIOCKOM 3€pKajie U COOMpArOLIEH JINH3E;
OPUBOJUTH  MPUMEpPHl  (HAXOAUTh  HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU I oOecrieueHrs 0e30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu U
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUS
HOPM DKOJIOTUIECKOTO MOBEACHUS B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOMCK HWHPOpPMAIMM  (PU3NYECKOTO  COJCpKAHUS B
WHuTepHEeTEe, CaMOCTOATEIHHO (OPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTPEJCIICHUsI JOCTOBEPHOCTH TMOJYICHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,

MCIIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUl HAYyYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOoro - coAepXKaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NESATENIbHOCTH, TMpU 3TOM TPaMOTHO  HCHOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3y4aemoro pasjena (U3HMKd U COINpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunvecTBO 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero O;Tpo‘ﬂbm’le pﬁaKanecm/le oOpa3oBaTejibHbIE
padoTbI padoThbI pecypeI
Pa3znen 1. ®u3uka u €€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPa
bubmuorexka [JOK
11 Dusnka - HayKa 0 NpUpoze 2 https://m.eds00.ru/7f416194
bubmuoreka [JOK
12 DH3UICCKUE BEIHTHHEI 2 1 https://m.edsoo0.ru/7f416194
. bubnmoreka [JOK
1.3 EcrecTBeHHOHAy4HBIH METO MO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayaibHbIE CBeJIEeHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
21 Crpoenne petectsa ! https://m.eds00.ru/7416194
29 JIBr>KeHWE U B3aUMOJICMICTBUE YaCTHI] 5 1 bubnuoteka [JOK
' BelecTBa https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/7f416194
Hroro nio pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bubmuorexa [JOK
31 Mexarmeckoe aswkenue 3 https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.2 HMuepus, macca, nioTHocts 4 1 https://m.edso00.ru/7f416194
bu6mmorexa [JOK
3.3 Crna. Buer cun 14 1 2 https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB
41 ‘ Hasnenue. Ilepenaua naBneHus TBEPABIMU 3 bubnuoreka [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TCI1aMU, XKUAKOCTAMHU U ra3aMu

https://m.edsoo.ru/7f416194

bubmuoreka [JOK
4.2 Jlasnenne KuKocTH S https://m.edso00.ru/7f416194
bu6mmoreka [JOK
4.3 ATMOChepHOE 1aBeHHe 6 https://m.eds00.ru/7f416194
44 JleficTBUE ®UJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuoreka [JOK
' B HUX T€JIO https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pa3znea 5. Pa6ora u MOIIHOCTh. JHEprust
bubmuorexka [JOK
51 Pabota u monHocTh 3 1 https://m.eds00.ru/7f416194
bubmuoreka [JOK
5.2 Hpoctsie Mexanusmel S 1 https://m.eds00.ru/7f416194
bubmuoreka [JOK
5.3 Mexanmaeckas sueprus 4 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KouuyecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0GPa30BATETbHBIE
padoThI padoThI pecypesI
Pa3pgen 1. TensioBbIe sIBJICHUS
. bu6mmoreka [JOK
1.1 CrpoeHnue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Ternoseie nponeccer 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgea 2. diiekTpuyeckre 1 MArHUTHbBIE SIBJICHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnmoreka [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnmoreka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MarsuTibie sB1eHus 6 1 L5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 DJICKTPOMATHHTHAS YK 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 14.5



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

9 KUIIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero Kognponbm,le HpﬁaKaneCKne 0GPa30BATETbHBIE
padoThI padoThI pecypesI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
11 MexaHnueckoe IBMKEHHUE U CITIOCOOBI €ro 10 1 bubmuoreka [JOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 Bsaumozeictaue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3axomueI coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexanuyeckue KoJe0aHUS U BOJHBI
bubmuoreka [JOK
2.1 Mexanriecime konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro nio pazgeny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 https.//m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 PaznosxeHnue 6enoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15

Pa3gen 5. KBanToBbI€E IBJIEHUSA



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

bubmuoreka [JOK

5.1 Hcnyckanue U MorJIonieHNue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 Crpoenue atomnoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 FlnepHpie peaxiin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTOpHTEIbHO-00001IAI0IUIT MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHHS 9 5 bubmmorexa [IOK
' Kypca ¢hu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3yYeHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o npupoje. SABieHus
npupoibl. DU3ndecKue ABICHUs

MexanndecKkue, TILUIOBEIC,
3JIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS
®Ou3nueckue BEININHBI U UX
HU3MEpeHHE

1 Hepena

1 Hepena

2 HegenA

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPU OMOIIN
XKUJKOCTHOTO TEPMOMETpPA U AaTUMKa
TeMmneparypbl"”

Kak ¢usuka u apyrue ectecTBeHHbIE
HayK{ U3y4aroT MPUPOY.
EcrecTtBeHHOHAYUYHBINA METON
no3Hanus. Onucanue GU3NYECKUX
SIBJICHUH C IOMOUIBIO MOJIENEH

2 HegenA

3 HegenA

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
THITOTE3BI: JaJTBHOCTD MOJNETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIrie, YeM 0oJIbIe BBICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

I[BI/I)KGHI/IC qacTul BCIICCTBA

3 HepenAa

4 Hepens

4 Hepens

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O
Ha0JII0JIEHUIO TEIIOBOTO PaCIIUPEHUS

5 Hepena



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

ra3oB»

10 ArperatHble COCTOSIHHS BEIIECTBA 5 Hepens
B3anmocBsI3b MEXy CBOWCTBaMU 6 Hepens
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX bubmuorexa [JOK
11
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
MexaHn4ecKoe IBHKCHUE. 6 Hepens
12 PaBHOMepHOE I/III[LIC aBHOMEPHOE i Eubmorexa IIOK
p p p https://m.edsoo.ru/ff0a05c6
JBKEHUC
7 Hegens bu6mmoreka [IOK
13 KOpOCTh. EUHHIIBI CKOPOCTH
Cxop JUAHHIT p https://m.edso0.ru/ff0a079c
14 Pacuer myTu 1 BpeMEHU IBKCHUS 7 Hepens Brommozexa [IOK
yTH H Bp https://m.edso0.ru/ff0a0ae4
WNHueprius. 3akoH HHEPITUH. 8 Hegenn
15 Bzaplfnl/[[oaeﬁcmne TeanIjaK MpUYNHA i bubmiorexa HOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell
IInotHOCTH BemecTBa. PacueT Macchl u 8 Hepens bu6mmorexa [IOK
16
o0beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezenenne 9 Hegenn
IJIOTHOCTHU TBEPJIOTO TENay
18 Pemenne 3anau mo teme "I11OoTHOCTE 9 Hepens bu6nmoreka [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa 10 Hepens
19 B3aumoiecTBus Ten. Cuma
ynpyroctd. 3akoH ['yka
JlaGopatopnas pabora «3yuenue 10 Hepena
20 3aBUCHMOCTH PACTSKCHHS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CUIIBDY
21 SIBnenne Tarorenus. Cuia TSKECTH 11 Hepens
29 CBs3b MEXKY CUIION TSKECTH U 11 Hepens bubmmoreka [JOK

maccoii Teia. Bec Ttena. Pemenue

https://m.edsoo.ru/ff0al778
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3azad4 o teme "Cuna tsoxkect"”

Cuna TSDKeCTH Ha IPYTUX TUIaHeTaxX. 12 Hepens bubnnoreka [HOK

23 :

DU3NYECKUE XaPAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0al502
12 Hepena bu6mmoreka [IOK
24 Nsmepenue cut.
p ui. Jlusavonmerp https://m.edsoo.ru/ff0al8cc
13 Hepena bubmuoreka [JOK
25 Bec tena. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CrnoskeHue AByX CHJI, HaIlpaBJICHHBIX 13 Hepena
26 10 OJTHOU Hﬂs{i’;ﬁ ’ i buGmnorexa LIOK
1 1P ) https://m.edsoo.ru/ff0ala70
PaBHoOpelcTBYIOIIAs CHIT

27 Pemenue 3agay mo teme 14 Hepens
"PaBHoneiicTByromas cr"

28 TpeHune ckosbXeHUs U TPEHUE MOKOSI. 14 Hepena bubmnorexa LIOK
Tpenue B NpUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «H3yueHue 15 Hepens
3aBUCHMOCTH CHUJIBI TPCHHS

29 CKOJIb)KEHUS OT CI/IJI:IP JIaBJICHUS U bubmmorexa LOK

https://m.edsoo.ru/ff0alcc8
XapaxKTepa CONMPUKACAIOITIXCS
TTOBEPXHOCTEWN»

30 Pemenue 3aa4 Ha onpeseneHue 15 Hegenn
PaBHOJACHCTBYIONIEH CUIIbI
Pemenue 3anau mo Temam: «Bec Tenay, 16 Hegens

31 «I"paduyeckoe n300paKkeHUE CUI» bubmmorexa LOK

% ’ https://m.edsoo.ru/ff0aldeQ
«Cunbly, «PaBHOJIEHCTBYIOIIAS CHIT»
KonTponbHas pabota mo Temam: 16 Hegenn
«MexaHnueckoe aBKeHue», «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«['papuueckoe uzoOpakeHue cun,
«Cuibi»
33 Hasnenue. CiocoObl yMEHbIICHUS U 17 Hepena bubnnorexka [JOK
YBEJIMYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE T'a3a. 3aBUCUMOCTh 17 Hepena
A N A bubnuoreka [IOK
34 JIaBJICHUS Ta3a OT 00bEMa,

TEMIIEPATYPhI

https://m.edsoo.ru/ff0a2376
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[Tepenaua naBiieHUs: TBEPABIMU

18 Hepens

35 TeJaMU, )KHJIKOCTSAMHU U Ta3aMu. 3aKOH Bubmorexa ITOK
’ ’ https://m.edsoo.ru/ff0a25b0
[Tackansa
JlaBneHue B KUAKOCTH U rase, 18 Hepena bubmmoreka [JOK
36 N :
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo treme «/laBienue B 19 Hepens bubmuoreka [JOK
JKUIKOCTH U ra3e. 3axkoH ITackamsa» https://m.edsoo.ru/ff0a2826
19 Hepena bubmuorexa [JOK
38 Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970
39 L UDABIICCKHI Ihece 20 Hepens bubmuorexa [JOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon 20 Hepena
YKUJIKOCTHBIN HAcOC
Atmocdepa 3emmu. [Ipuannbl 21 Hepens
CYILIECTBOBAHUS BO3 HOM 000JI0YKH
41 333]311/1 3aBI/ICI/IMOCTIBI}£III’;IMOC(1)e HOTO bubnmorexa LIOK
) p https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl YPOBHEM
MOpst
21 Hepensa bu6nmoreka [JOK
42 Bec Boznyxa. ATMocdepHOe 1aBieHne https://m.edsoo.ru/ff0azbsa
43 N3mepenne armocepHOTro aBIeHuUs. 22 Hepens bubnmnoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
a4 3aBUCUMOCTB aTMOC(EPHOTO aBICHUS 22 Hepena bu6mmoreka [IOK
OT BBICOTBI HaJI YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. Atmocdeproe 23 Hepens bubmoreka [IOK
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3aga4d mo reme " 23 Hepena
46 "
ATMocdepHOe 1aBIeHHe
efCTBHE KUJIKOCTH U Ta3a Ha 24 Hepens
47 for eHH0eHB HHUX TEJ0 i bubmorexa [JOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota «OnpeneneHue 24 Hepens
patopHas pabor NPEACICHIC a bubnuoreka [IOK
48 BBITAJIKUBAIOIIEH CHIIBI, ICHCTBYIOIICH

Ha TCJIO, MOTIPY>KCHHOC B X XUAKOCTbH»

https://m.edsoo.ru/ff0a33fc
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Jlaboparopnas paboTa 1mo Teme 25 Hepenn
49 «Hccnenosanne 3aBUCHUMOCTH Beca 1 bubmuorexa [JOK
TeJa B BOJE OT 00bEMA MOTPYKEHHOM B https://m.edsoo.ru/ff0a3514
YKUJKOCTh YaCTH TEJIay»
25 Hepensa bu6mmoreka [IOK
50 Inapaue e https://m.edsoo.ru/ff0a3a96
Jlaboparopuas pabota 26 Hepenn
51 "KonctpyupoBanue apeoMeTpa Wiu 1
KOHCTPYMPOBAHUE JIOJIKU U
ornpezeneHue e€ rpy30noabEMHOCTH"
Pemenue 3amau no remam: «llnaBanue 26 Hepenn
50 cynoB. Bo3nyxonnaBanuey, bubnnoreka [JOK
«/laBieHue TBEPABIX TN, )KUIKOCTEH U https://m.edsoo.ru/ff0a3654
ra3oB»
Kontponbnas paboTa mo teme 27 Hepena
«/laBrieHue TBEpIBIX TEN, KUIKOCTEH U
53 ra3oB»/Bcepoccuiickast mpoBepoyHas
paboTa npu IpoBEACHUU C
HCIIOJIb30BaHUEM KOMIIBIOTEpA
27 Hepens bu6mmoreka [IOK
>4 Mexameckas padota https://m.edsoo.ru/ff0a3f82
28 Heaens bu6nmoreka [JOK
o5 MorgocTs. EHHUIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér 28 Hepena
56 MOIIHOCTH, Pa3BUBAEMOM IpU 1
MOJBEME 10 JIeCTHHIIE"
57 [Ipoctele MexaHu3MBI. Phryar. 29 Hepena
PaBHOBecue cui Ha peruare
Priuaru B TeXHHKE, OBITY M IIPUPOJIE. 29 Hepena
58 JlaboparopHast pabota «};Iccninl?mﬁHHe 0.5 i bubmorexa LIOK
. https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECHS pbIYaray
59 Pemtenue 3amau mo reme «Y CI0BUS 30 Hegens bubmuoreka [JOK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
60 KoaddutmenT mone3noro neiicTBust 0.5 30 Hegenn
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61

Mexanmu3ma. Jlaboparopuas pabota
«3mepenue KII/I naknonHoi
TJIOCKOCTH

Pemenue 3aga4d no treme "Pabora,
motHocTh, KITI"

31 HepenA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuueckasi SHeprusi.
Kunernueckast u noTeHImaibHas
SHEprus

31Hepens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUH

YPOK-3KCIIEPUMEHT 110 TEME
"DKcnepuMEeHTaIbHOE OIpeIeTICHHE
W3MEHEHMS KHHETUYECKOU 1
IIOTEHIMATIbHON SHEPTUH IIPU
CKaTBhIBAaHUHM TeJIa 110 HAKJIOHHOH
miockocty"

KonTponbhas padota no teme «Pabora
Y MOIIIHOCTb.
Dueprus»/Bceepoccuiickas
IIpoBepoYHas paboTa MpH MPOBEACHUU
Ha OyMa)KHOM HOCHUTEJE

Pesepubiit ypok. Pabora ¢ Tekcramu
o TeMe "MexaHnueckoe ABMKeHue"

32 HepgenAa

32 HepgenAa

33 HepgenA

33 HepgenA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepBHrlIit ypok. Pabota ¢ Tekctamu
o Teme "/laBneHnue TBEPABIX T,
XKUJKOCTEN U ra3oB"

34 HepenAa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHblIit ypok. Pabora ¢ Tekctamu
o TeMe "Padora. MOIIHOCTS.
Oneprus"

34 HepenAa

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12
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8 KUIACC

KosnuecTBo yacoB Jara DJIeKTPOHHbIE
undgposbie
Nen/m Tema ypoka HU3Yy4YeH
Bcero  KonTtp o0pa3oBaTe/bHbIE
[Mpakr us
pecypcsbl
1 OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOM 1 1 Hepena bubmuoreka [JOK
TEOPHUH U UX OIBITHBIE IIOATBEPKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJICKYJI 1 1 Hepens
Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO COCTOSTHUMN 2 Hepena bubmmoreka [JOK
3 1 _
BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U 2 Hepens
4 ra3000pa3HOro COCTOSTHUM BEIIECTBAa HA OCHOBE 1
MOJIOKEHUN MOJIEKYIISIPHO-KUHETHUECKON TeOpUH
3 Hegena bu6mmoreka [IOK
5 Kpucranmnmueckue u amopdHsbie Tena 1 https://m.edsoo.ru/ff0a5800
6 CmaumnBanue 1 KanwuIsipHOCTh. [loBepXxHOCTHOE 1 3 Hepens bubnnoreka [JOK
HATSDKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaTue 1 4 Heaens bubmorexa LOK
p P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIEpaTyphl CO CKOPOCTHIO 1 4 Hepenn
TETJIOBOTO ABUKEHUS YaCTHI]
9 Buytpennss sHeprusi. CnocoObl N3MEHEHUs! BHYTPEHHEH 1 5 Hepena bubnuoreka [IOK
DHEpPruu https://m.edsoo.ru/ff0a5c60
5 Hepens bubmuoreka [JOK
10 Braet Tenonepenasu . https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "[IpakTruueckoe UCMoiIb30BaHUE 6 Hepens
11 TeIImOBLIX(I():BF(;ﬁcIiB BE Ie)CTB Y MaTepHUaoB B LEIAX 1 1 i buGmorexa LIOK
" B p I https://m.edsoo.ru/ff0a65c0
sHeprocOepeKeHus
6 Hepens bu6mmorexa [IOK
12 KonunuecTBo TemnoTsl. Y aenbHas TEIIOEMKOCTb 1 https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TerToBoro Oananca. TermiooOMeH U TeIoBoe 1 7 Hepens bubnuoreka [IOK

paBHOBecHUe

https://m.edsoo.ru/ff0a7088
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Jlaboparopnas pabota "VccrienoBanue sBIeHUS 7 Hepens
14 TEITI000MEHA MPU CMENIMBAHUU XOJIOJHON U TOPSYCH Bubmaorexa ITOK
" https://m.edsoo.ru/ff0a6a98
BOJIbI
15 PacueT konnMuecTBa TEMIOTHI, HEOOXOAUMOTO IJIsT 8 Hepena
HarpeBaHus Tella U BBIICISIEMOTr0 UM MPU OXJIaKICHUN
JlaGopaTopHas pabota "OnpeneneHue yaeabHON 8 Hepena bubnuoreka [IIOK
16 n .
TEIJIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILIUBA. Y JeJIbHAas TEILNIOTAa CTOPAHUS 9 Hepens Bubmorexa HOK
P ) p https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpPAEBAHNE KPUCTAILTUIECKHUX TEJL. 9 Hepens Bbubaunorexa [LIOK
18
VY ienpHas TENaoTa MIaBICHUS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopuas padota "OnpeneneHue yaenbHONH TETUIOTHI 10 bubnnoreka [JOK
mJIaBjieHus apaa" Hepens https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue u KoHAcHcanus. Mcmapenue 10 bubumorexa [IOK
Poobp ' P Heaens https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U 11
21 KOH eHcauHi 3aBUCHUMOCTH TeMIIJ'Ie ag bl KUTICHUS OT Heaens Bubmzorexa LIOK
A ) patyp https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBIeHUS
29 Brnaxxnocts Bo3nyxa. JlabopaTopHas pabora 11 bubnnoreka [JOK
"OnpeneneHre OTHOCUTENBHON BIaKHOCTH BO3yxa" Heaens https://m.edsoo.ru/ff0a7628
12
2 P
3 eIlIeHUE 3a/]a4 Ha OIpe/IeJICHUE BJIAXKHOCTH BO3AyXa Henens
24 [Ipunnuns! paboTs! TemuoBbix aurateneil. [laposas 12
TypOuHa. /[Burarens BHyTPEHHETO CrOpaHus Heaens
o5 KIIJl reroBoro aBurarens. TenaoBbie JBUTATENH U 13 bubnuorexa [JOK
3al[UuTa OKPYKaIOIIEeH cpeibl Heaens https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U NIPEBPAILCHNS SHEPTUU B TEIIIOBBIX 13
mpoueccax Heaens
27 [ToaroroBka Kk KOHTpOJBHOM paboTe mo Teme "Temnmossie 14 bubnuotexa [JOK
siBJIEHUS. MI3MeHeHne arperaTHbIX COCTOSIHUNA BeniecTBa" Heaens https://m.edsoo.ru/ff0a83f2
28 KonTponbnas padora no Teme "TemnioBsie BIEHUS. 14 bubnnorexa [JOK
N3meneHune arperaTHbIX COCTOSIHUI BeniecTa' Heaena https://m.edsoo.ru/ff0a86ae
29 OnexTpuszanus Tein. J[Ba poaa d7I€KTpUUECKUX 3apsI0B 15
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Heaens

VYpoxk-uccienoBanue "DaeKTpusanus TeJ HHIYKIIUEH 1

15

30 i 1
IIPU COMPUKOCHOBEHUH Heaens
31 B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona 16 bubmorexa LIOK
A P ’ Y Hepens https://m.edsoo.ru/ff0a87e4
30 DnekTpuyeckoe nosie. HarmpseHHOCTh 3JIEKTPUUYECKOTO 16 bubmuorexa [JOK
noJjst. [IpuHIMN Cynepno3uiiiuy AIEKTPUYECKUX MOJICH Heaens https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snekTpuyeckux 3apsi0B. DIeMEHTapHbIN 17
3apsan. CtpoeHue aToma Hezena
34 [IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHECHUS 17 bubnnoreka [JOK
3JIEKTPUYECKOTO 3apsiia Heaens https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MpUMEHEHUE CBOMCTB JIEKTPUUYECKUX 18 bubnuorexa [JOK
3aps/ioB Heaens https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUYECKUM TOK, YCIIOBUSI €T0O CYIIECTBOBAHUS. 18 bubnuorexa [JOK
M cTOYHUKH 3IEKTPUYSCKOTO TOKA Heaens https://m.edsoo.ru/ff0a95a4
37 JleficTBUA SIEKTPUYECKOTO TOKA 19 bubmmorexa [JOK
p Hepdens https://m.edsoo.ru/ff0a96b2
18 VYpok-uccnenoBanue "JleiicTBUE ANEKTPUIECKOTO MOJIS HA 1 19
MIPOBOTHUKY U TUDJIEKTPUKH" Hepaens
39 DNEKTPUUECKHUNA TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax 20 bubmorexa [JOK
P : Hepens https://m.edso0.ru/ff0a9838
.. 20
40 DneKTpruyecKas 1elb U €€ COCTaBHbIE YaCTH
Heaens
a1 Cuna toka. JlabopaTopHas padora "M3mepenue u 05 21 bubnuorexa [JOK
peryJMpoBaHue CHJIbI TOKA" ' Heaens https://m.edsoo.ru/ff0a8bd6
42 DnekTpuyeckoe HanpsbkeHue. Bonptmerp. JlabopaTtopHas 05 21 bubnmoreka [JOK
pabota "M3MepeHue U peryaiupoBaHue HanpsikeHus" ' Henena https://m.edsoo.ru/ff0a9e14
ConpoTuBieHNE TPOBOAHUKA. Y IEIBHOE COIIPOTUBIIEHHE 22 bubnnoreka [JOK
43
BeleCcTBa Hegens https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTta "3aBUCHMOCTb JIEKTPUUECKOTO 22
44 comn (};)TI/IBJII)GHI/IHPH OBOJIHMKA OT €T0 JIJTUHBI pnnomazm 1 Hezena Brbmuorexa [IOK
P P " ’ https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr 0 CEUEHUsI U MaTepuaa
45 3aBUCHUMOCTD CUJIbI TOKA OT HampsbKeHus. 3akoH Oma Jist 23 bubnmoreka [JOK
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y4acTKa Lenu Hepens https://m.edsoo.ru/ff0aa44a
JlaGopatopnas pabora "HccnenoBaHue 3aBUCUMOCTH 23
46 cpmblpTOK'f Uz . ero uepes C§HCTO OT CONPOTHUBIICHUS Heaens bubmorexa LIOK
» AT pes p P, " p https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HapsHDKEHHs Ha pe3ucTope
47 [TocnenoBarenbHOE U apaJUIEIBHOE COCTUHEHUS 24
MIPOBOJHUKOB Heaens
JlaboparopHas padota "lIpoBepka npaBuia cioxxKeHus 24
48 HaI SIID)KGHII)/Iﬁ | pn HOCHGI[(I))BaTGIJ)IBHOII\)/I COEIUHEHUHU B Heaens Bubmzorexa LIOK
p " p yx https://m.edsoo.ru/ff0aaas8
PE3UCTOPOB
49 Jlaboparopnas pabdota "IIpoBepka mpaBuja IJisi CUIIbI TOKA 25 bubnnoreka [JOK
MpY MapaJIEILHOM COSTUHEHUU PE3UCTOPOB" Heaens https://m.edsoo.ru/ff0aadle
50 Pewrenue 3anau Ha npumeHeHue 3akoHa Oma s 25 bubnuorexa [JOK
Pa3JIMYHOTO COEAUHEHHS TPOBOJHUKOB Heaens https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH 26 bubnnoreka [JOK
Jlxoyns-Jlenna Hepens https://m.edsoo.ru/ff0ab124
52 Jlaboparopuas pabota "Onpenenenue paboTsl U 26 bubnuorexa [JOK
MOIIHOCTH DJIEKTPUIECKOTO TOKA" Henena https://m.edsoo.ru/ff0ab3e0
53 DNEeKTPUYECKHE LIETTH U MOTPEOUTENN IIEKTPHUIECKOM 27 bubnmnoreka [JOK
sHepruu B ObITy. KopoTkoe 3amMbIkaHue Heaens https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOIBHOM paboTe MO Teme 27
54 "SJ?GKT HYECKHE 3ap;1m)1 3a; pSDKeHHBIG Tena ! ux Hepens Bubmzorexa LIOK
L PALBI. 3api; o " https://m.edsoo.ru/ff0abd2c
B3anMoJieiicTBus. [I0CTOSHHBIN 2NEKTPUUECKUNA TOK
KonTponbHas padoTa no Teme "iaeKTpuuecKue 3apsiibl. 28
55 3apspKeHHBIC Tella U uX B3aumoeicTus. [locTosHHBII Heaens Bu6nuoreka [IOK
aNeKTpudecKkuii ToK'"/Becepoccuiickast mpoBepoyHast https://m.edsoo.ru/ff0abea8
paboTa mpu IPOBEJCHUH C UCTIOTB30BaHUEM KOMITBIOTEPA
. 28
56 [TocTosTHHBIC MATHHUTHI, KX B3aUMOJICHCTBHE
Heaens
VYpok-uccnenoBanue "M3ydyeHne nosei NOCTOSTHHBIX 29 bubnuoreka [IOK
57 " :
MarHuTOB Hepena https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe noje. MaruutHoe nose 3eMiIu U ero 29 bubnmoreka [JOK
3HaYeHUE I )KU3HU Ha 3eMiie Hepenn https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUUECKOTO TOKA 30 bubnmoreka [JOK
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MarsuTHOE 10J1€ KaTyIIKU ¢ TOKOM Henena https://m.edsoo.ru/ff0ac1d?
[IpumeHeHue JIeKTpOMarHuToB B TeXHUKE. JIabopaTtopHast 30
60 pEf60Ta "N3yuenue geﬁCTBI/I}I MarHuTHOTO TIOJIS HI; b 1 0.5 HezenAa Bubmzorexa LIOK
" ' https://m.edsoo.ru/ff0ac74a
MIPOBOJIHUK C TOKOM
DneKTpoABUraTeIb NOCTOSIHHOIO ToKa. Vcnosbp3oBanue 31
61 AJICKTPOJIBUTATENICH B TEXHUUECKUX YCTPOUCTBAX U Ha 1 Heaensa bubnmoreka [JOK
tpancnopre. JlabopatopHuas padora "KoncrpyupoBanue u https://m.edsoo.ru/ff0ac86c
n3ydeHue paboThl dJIEKTpoABUTATENS"
62 OmnbiTel Dapajies. 3aKOH ANEKTPOMArHUTHOM WHIYKIIHH. 1 31Hepenn
[IpaBuio Jlenna
OnexTporenepatop. CrocoObl MOTYYSHHS STIEKTPUUECKOIT 32
63 SHEPIruu. DIEKTPOCTAHIUU HAa BO30OHOBIISIEMbIX 1 Hepens
HMCTOYHUKAX SHEPTrUuu
64 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe 1 32
"DJIEKTPUUECKUE U MATHUTHBIC SIBIICHUS " Henena
KonTponbhas padota no teme "InaeKTpuueckue u 33
65 MaFHII;THbIe }IBﬁeHI/IH"/BCCpOCCHP'ICKaHpHpOBequHaH 1 Heaens bubmiorexa HOK
https://m.edsoo.ru/ff0acb14
paboTa npu NpoBeJeHUH Ha OYMaXKHOM HOCHUTETIE
PesepBHblit ypok. Pabora ¢ Tekctamu o reme "Temnnossie 33 bubnuoreka [IOK
66 " 1 _
SIBJIICHUS Heaens https://m.edsoo.ru/ff0acc5e
PezepHblil ypok. Pabota ¢ TekcTamu 1o teme 34 bubnnoreka [JOK
67 " 3 3 " 1 .
ITOCTOSIHHBIN 3JIEKTPUYECKHUM TOK Henena https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o TeMe 1 34
"MarHuTHble SIBJIEHHS" Heaens
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14.5
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9 KUIIACC

KosnuecTBo yacos DJIeKTPOHHbIE
Jata uudgposbie
Ne n/ Tema ypoka 3y4e
n/n ma yp Bee Kontp  IIpakr 2 YACHH " oopasoareannbie
ro pecypcsbl
1 Mexanudeckoe aBrxkeHue. MarepuaiibHasi TOUKa 1 1 Hepens
2 Cucrema orcuera. OTHOCUTEIBLHOCTh MEXAHUYECKOTO 1 1 Hepena bubmuorexa [JOK
JIBUKECHHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIMHENHOE NBMKEHHE 1 1 nepens bubumorexa [IOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBaomepHoe npsamonuneiiHoe apmwkenue. CpeqHss u 1 2 Hepens
MTHOBEHHAsi CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKECHHE. 1 2 Hepena bubnuoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CkopocTh MPSAMOJMHENHOTO paBHOYCKOPEHHOTO 1 2 Hepens
neuxenus. ['paduk ckopoctu
JlaboparopHas paboTta "Onpenenenre yCKOpeHHs Tena 3 Hepens
7 opu lzBH(F CKOpeHHOM I[BI/II:))KCHHI/II/I o }}I]aKH(I))HHOﬁ 1 1 i Bubumorexa [IOK
prp },: P https://m.edsoo.ru/ff0adb18
MJIOCKOCTH
8 CsoOoaHoe nagenue tei1. OnsITel I anunes 1 3 Hepens
9 PaBHOMEpHOE nBMKEHUE 110 OKPYKHOCTH. [lepuon u 1 3 Hepena bubnuotexa [JOK
yacToTa oOpaienus. JIluneiHas u yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael176
10 L{eHTpOCTpEMUTENIBHOE YCKOPEHHE 1 4 Hepena
. 4 Hepens bu6mmorexa [IOK
11 ITepssriit 3akoH HeroToHa. Bexktop cuitbl 1 https://m.edsoo.ru/ff0ae612
N N 4 Hepens bubnmoreka [JOK
12 Bropoii 3akon Herotona. PaBHoelicTByrOMIast cuiia 1 https://m.edsoo.ru/ff0ae72a
. 5 Hepens bu6mmorexa [IOK
13 Tperuii 3akoH Herorona. Cynepro3unus cui 1 https://m.edsoo.ru/ff0ae982
5 Hepens bubmuoreka [JOK
14 Pemenue 3amau Ha npuMeHeHue 3akoHOB HproToHA 1 https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka 1 5 Hepens bubnuoreka [IOK
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https://m.edsoo.ru/ffO0aeca2

16 Pemenue 3anau no teme «Cuina ynpyroctu» 6 Hepena
17 Jlaboparopuas pabota «OnpeneneHne KecTKOCTH 6 Hepens Bbubnuorexa LIOK
IIPY>KUHBDY https://m.edsoo.ru/ff0aee28
6 Hepena bu6mmoreka [IOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3anad no reme «Cuina TpeHUs» 7 Hepens bubmorera LIOK
A p https://m.edso0.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenne Kod3phuueHTa 7 Hepens bubnuorexa [JOK
TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo reme "3akonsl HeroTona. Crita 7 Hepena bubmuorexa [JOK
ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ffOafb8e
29 Cuna TsKecTH M 3aKOH BCEMUPHOTO TATOTEHUS. 8 Hepena bu6mmorexa [IOK
YckopeHnue cBOOOIHOTO MaeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBUKCHHE TSI BOKPYT 8 Hepena
23 rpaBUTalnOHHOTO 1eHTpa (ComHevHas cucTema).
lamaktuku"
Pemenne 3agau mo teme "Cuia TSHKECTH M 3aKOH 8 Hepena bubmuorexa [JOK
24 " :
BCEMHUPHOI'O TATOTCHUS https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMuueckas ckopocTs. HeBecomocTs u 9 Hepena bu6mmoreka [JOK
Neperpy3Kku https://m.edsoo.ru/ff0af33c
PaBHOBecue matepuanbHONH TOUKU. AOCOTIOTHO TBEPI0E 9 HepenA
B . bubnuotexa [JOK
26 Teno. PaBHOBEcHe TBEPIOTO Tella ¢ 3aKPETUIEHHON OChIO _
https://m.edsoo.ru/ffOafe36
BpaieHus. MoMeHT cuiibl. LleHTp TshkecTH
PaBHOBecue MatepuanbHOH TOUKU. AOCOTIOTHO TBEPI0E 9 Hepenn
27 Teno. PaBHOBecHe TBEPAOTO TEJa C 3aKPEIMIIEHHOW OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TshkecTH
" " 10 Hepens bubmuoreka [JOK
28 Pemenwue 3axa4 mo Teme "MomeHT cwitbl. LleHTp TsbkecTn https://m.edso0.ru/f0b02ba
29 [ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME 10 HepenA bubnmoreka [JOK
"Mexanndeckoe aBrkeHne. B3aumonelictsue ten" https://m.edsoo.ru/ff0b0408
30 KonTtponbHas pabora o Teme "MexaHu4ecKoe JBIKEHUE. 10 Hepens bubnnoreka [HOK

BzaumoneiictBue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

31 Nmnynbe Tena. UMnynbsc cuiibl. 3aKOH COXpaHEHUS 1 11 Hepena bu6mmoreka [JOK
UMIyJbca. YIPYroe U Heynpyroe B3auMoIecTBUE https://m.edsoo.ru/ffOb07fa
32 Pemienue 3a1a4 o teme "3aKOH COXpaHEHUS UMITyJIbCa" 1 11 Hepens BH6J,IHOTeKa HOK
https://m.edsoo.ru/ff0b096c
33 ypOK-KO'I'{(bepeHHI/I}I "PeakTuBHOE ABMXKEHUE B IPUPOJIE U 1 11 Hepens
TEXHHUKE
34 Mexanuueckasi paboTa 1 MOUTHOCTb 1 12 Hepens Eggs?ﬁr?]?:(izgroulllffObOaB 4
35 PaGota cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJTBI TPEHUS 1 12 Hepens BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «OnpeneneHne paboThl CHIIBI 12 Hepens
36 TPEHUS ITPH PaBHOMEPHOM JBHKEHUH TeJja 10 1
TOPU30HTAILHON TTOBEPXHOCTH
37 Cas3b sHepruu u paboTsl. [loTeHnnanbHas sHeprus 1 13 Hepens
38 Kunernueckas sueprus. Teopema 0 KHHETHYECKON 1 13 Hepena bu6mmoreka [IOK
SHEPIruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE 1 13 Hepenn
40 JlabopaTtopHas pabota «M3ydeHue 3akoHa COXpaHEHHS 1 14 Hepens bubaunoreka [IOK
SHEPIUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMKEHUE U €r0 XapaKTEPUCTHKU 1 14 weaens BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue Kojaebanusi. BeIHyKIeHHbIe KoieOaHus. 1 14 Hepens bubaunoreka [IOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTHuecKuii U IPY>KUHHBIN MasiTHUKU 1 15 Hepens
a4 VYpok-uccnenoBanue «3aBUCUMOCTb NEpUOJIa KojieOaHMi 1 15 Hepena bubmuoreka [JOK
OT KECTKOCTH IPYKUHBI U MACCBI IPy3a» https://m.edsoo.ru/ffOb197a
45 [IpeBpartiieHre SHEPrUM NPU MEXAaHHMUECKUX KOJICOAHUAX 1 15 Hepens
16 JlaGopatopHas pabota «OnpeeneHne 4acToThl ¥ eproaa 1 16 Hepens bubnnoreka [JOK
KOJIeOaHUH PYKUHHOTO MasSITHUKAY https://m.edsoo.ru/ffOblaec
JlaboparopHas padota «IIpoBepka HE3aBUCUMOCTH 16 Hepens
47 Hepncl))z[a KI:)JIeGEHHﬁ rpy3a1? HOIIEBGH_IGHHOI‘O K HUTH, OT 1 : BH6J_IHOTeKa HOK
MaCCHI Tpy3a» https://m.edsoo.ru/ff0b197a
48 Mexanndeckue BOJHBL. CBONCTBAa MEXaHUYECKUX BOJIH. 1 16 Hepens bu6mmorekxa [IOK
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HpOIIOJ'H:HBIG 1 OMCPCUHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe

49 Ypok-koHpepenmus "MexaHnuecKrue BOJIHBI B TBEPAOM 17 Hepens
tese. CeicMUYeCKHUe BOJIHBI"
50 3ByK. PacnipocTpaHeHue U OTpakeHHe 3ByKa 17 Hepens
51 Ypok-uccienoBanue "HabiroaeHne 3aBUCHMOCTH BBICOTHI 17 Hepens
3ByKa OT YacTOTHI"
52 I'pomKoOCTb 3ByKa U BBICOTA TOHA. AKYCTUUECKHI 18 Hepens
pEe30HaHC
53 Ypok-koH(pepenmus "YapTpa3Byk U HHPPaA3BYK B 18 Hepens bubnunoreka [JOK
MPUPOJC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo Teme "3aKOHBI 18 Hepens bubnmoreka [IIOK
coxpaHeHus. MexaHudyeckue KojieOaHusi U BOJIHbBI" https://m.edsoo.ru/ff0b25f0
55 KonTtponpsHas pabora no Teme "3aKoHbI COXpaHEHUSI. 19 Hepens
Mexannueckue KoneOaHusi ¥ BOJTHBI"
56 DIIEKTPOMArHUTHOE TOJI€. DIEKTPOMATHUTHBIE BOJIHBI 19 Hepens brbmoreka [JOK
https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH 19 Hepens
VYpoxk-koHpepennus "lkana >7eKTPOMarHUTHBIX BOJIH. 20 Hepens
58 I/IEHOHBSOE)EII-II)I/IC I;JICKTpOMal"HI/ITHBIE BOJIH JIJIs1 COTOBOM i bubmorexa LOK
" https://m.edsoo.ru/ffOb2fe6
CBSI3U
VYpoxk-uccnenosanue "N3yuenne cBOUCTB 20 Hegenn
59 3J'IpeKTpOMaFI-II[I/ITHI>IX BOHHy: MTOMOIIBI0 MOOUIIHBHOTO i bubmorexa LOK
" https://m.edsoo.ru/ffOb2c6c
tenedoHa
60 Pemienue 3anau Ha ONpEJIE/IEHHe YaCTOTbI 1 JUTHHbI 20 Hegenn
AJIEKTPOMArHUTHON BOJTHBI
61 DJeKTpoMarHuTHas nmpupoja ceeta. CKOpoCTh CBETA. 21 Hepens bubmuoreka [JOK
BouiHOBBIE CBOJCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounuku cera. [IpsMonnHetHOE pacnpoCcTpaHEHUE 21Hepena bu6mmorexa [IOK
cBeta. 3armenust ConHua u JIyHbt https://m.edsoo.ru/ff0b3658
63 3aKkoH oTpaxxeHus cBeTa. 3epkana. Pemenue 3amayd Ha 21 Hepenn bubnmoreka [JOK
[IPUMEHEHUE 3aKOHA OTPaXEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenominenue cBera. 3aKOH MPEIOMIICHUS CBETA 22 Hepens Eubmorexa LOK

https://m.edsoo.ru/ffOb3aea
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[TomHOE BHYTpEHHEE OTpakeHUE cBeTa. Mcnonb3oBaHue 22 Hepena
65 HOJIHOTO BHYTPEHHETO OTPa)KEHUS B ONTHYECKUX BH6J_IHOTeKa HOK
CBETOBOAX https://m.edsoo.ru/ff0b3c5c
JlaboparopHnas pabota "HcciienoBanre 3aBUCIMOCTH yTIia 22 Hepenn
66 IPEJIOMIIEHHUS CBETOBOI'O JIyya OT yIjla aJeHus Ha
rpasuue "Bo3ayX-cTekio""
Ypok-koHpepenus "Vcnonb30BaHnEe TTOTHOTO 23 Hepenn
67 BHYTPEHHEI'0 OTPaXKEHUsS: CBETOBO/Ibl, OITUKOBOJIOKOHHAS
CBSI3b"
23 Hepenn bubnnorexa [HOK
68 JIun3el. OnTHYecKast Cuiia JIMH3BI A https://m.e dsogru IF10b3f2C
69 [TocTpoenne N300paXKeHUH B IMH3AX 23 Hepens Eggs?ﬁr%fci%grou%mb 444
70 JlaboparopHuas padota "Onpenenenne (HOKyCHOTO 24 Hepenn bubanoreka [IOK
PACCTOSIHUS M ONITHYECKOM CHUJIbI COOMPArOIICH JIMH3BI" https://m.edsoo.ru/ff0b4206
71 Ypoxk-kordepennus "OnTHuecKue TMH30BBIE MTPHOOPHI" 24 Heaens Etlilgsj:lﬁ%fcﬁ)groulllffowak
72 I'na3 kak onTuyeckas cucTeMa. 3peHue 24 Hepens bubmiorexa HOK
https://m.edso0.ru/ff0b4684
73 YPOK-K'?H(I)epeHLII/ISI "edexTrl 3peHust. Kak coxpaHuTh 25 Hepena
3peHue
74 Paznosxxenue 6emnoro ceera B ciekTp. OnbiTel HploTOHA. 25 Hegenn bubnmnorexa [JOK
CrnoxeHue CeKTpajabHBIX IBETOB. JlUciepcus cBeTa https://m.edsoo.ru/ff0c0f4c
JlaGopatopHas padoTa "OnBITH O PA3IOKEHHUIO OETOro 25 Hepens
75 CBeTapB cnpem‘pgl BOCHPUATHIO HBGTI; IPEIMETOB MPHU UX i BH6J_MOTeKa HOK
HaOJII0IeHUH Yepe3 1IBETOBbIe (YUIbTPHI" ttps.//m.edsoo.ru/ftbiche2a
76 Ypoxk-npakTukyM "BoIHOBBIE CBOMCTBA CBETA! 26 Hepena
mucnepcus, MHTepdepeHuus U qudpaxus’"
77 OmnbiTel Pezepdopaa v rmiianerapHasi Moiesb aToMa 26 Hepena Egggﬁ%?:;%ggﬁfo(: 1248
78 [Toctynars! bopa. Mozaens aroma bopa 26 Hepena
79 Hcnyckanue u norioueHue cBera arToMoM. KBaHTHI. 27 Hepena bubnuoreka [IOK

JIuHeityaThie CIEeKTphI

https://m.edsoo.ru/ff0cl144c
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80 VYpoxk-npaktukyM "HabnroaeHne cieKTpoB UCycKaHus" 27 Hepens BH6J_IH0TeKa HOK
https://m.edsoo.ru/ff0c1550
81 PagnoaxTuBHOCTE U €€ BUJIBI 27 Hepens bubmiorexa LHOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue atromHoro siapa. Hykinonnas Mojens 28 Hepena BH6J,IHOTeKa LOK
https://m.edsoo.ru/ff0c18ac
28 Hepens bubmuoreka [JOK
83 PannoaktuBHbIE ipeBpanieHus. M30Tomnsl a https:/m.e dsogru /ffoclald
84 Pemenue 3amgau o teme: "PangnoaktuBHbIe npeBpamieHus" 28 Hepens BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0clb4a
85 [Tepuon monypacmana 29 Hepenn
86 Ypoxk-koudepenuus "PagroakTHBHBIC H3ITy4EHHS B 29 Hepena bubimoreka [IOK
NpUpoAe, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakuuu. 3aKOHbI COXPAHEHHUSI 3apsAJ0BOTO U 29 Hepena bu6mmoreka [IOK
MacCOBOT'0 YUCEN https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBsI31 aTOMHBIX s7ep. CBsA3b MacChl U SHEPTUU 30 Hepens BH6J,IHOTeKa HOK
https://m.edsoo.ru/ff0cld7a
89 Pemienue 3amgau no teme "Anepusie peakuun” 30 Hepena
90 Peakuuu cunresa u nenenus saep. ICTOUHUKH dHEprUn 30 Hepena bu6mmorexa [IOK
Comniia u 3B€371 https://m.edsoo.ru/ff0c1e88
91 VYpoxk-koHpepeHus "H)Iepziasl sHepreTuka. JleicTBus 31 Hegens
PaAMOAKTUBHBIX U3TyYE€HUHN HA )KUBbIE OPTaHU3MBbI"
IToaroroBka K KOHTPOJBHOH pabOTE MO TEM 31 Hepens
92 "aoerI?TI())OMaFHI/IfF)HOE?'IOHe(? BJP;ei(T)pZM;)rHiITf{He BOJTHBI. ’ BH6J_IHOTeKa 0K
KBanToBLIe SBIeHMs" https://m.edsoo.ru/ff0c223e
93 KonTponbhas pabota no teme "I1eKTpOMarHuTHOE IOJIE. 31 Hegena
DNeKTpOMarHuTHeIe BOJHBL. KBaHTOBBIE siBieHUS"
94 [ToBTOpenue, 0606menue. Jlaboparopasie paboTHI IO 32 Hepens Bu6nuoreka [IOK
Kypcy "B3anmopeiictBue Tten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenwue, 0600IeHNE. Pemenne pacyeTHBIX 1 32 Hegenn bubaunoreka [LIOK
KaueCTBEHHBIX 3ajJ1a4 no TeMe "TemnoBbie mpouecch!” https://m.edsoo.ru/ff0c2572
96 [ToBTOpeHnue, 06001meHne. Pemenue pacyeTHbIX U 32 Hepens Bu6nunoreka [LIOK

KadecTBeHHBIX 3aaa4 o Teme "KIIJI TermmoBsix

https://m.edsoo.ru/ff0c2a22
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neuraresiein"

97 [ToBTropenue, 0600mIeHNE. Peenne pacueTHbIX U 1 33 Hepena bubnuoreka [IOK
KadyecTBEeHHBIX 3a7a4 no teme "KIIJ[ anektpoycTanoBok" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, 0600meHUE. JTabopaTopHbIe pabOTHI IO 33 Hegena Bbubanorexa LIOK

98 " " 1 1 .

Kypcy "CBETOBBIE SIBIEHUS https://m.edsoo.ru/ff0c2c52
[ToBTOopenue, o6o0menue. Pabora ¢ TekcTamu 1o Teme 33 Hegena  bubaunoreka [{OK
99 n n 1 .
3aKOHbI COXPaHEHUSI B MEXAHHUKE https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, 0600meHne. Pabora ¢ TekcTamMu Mo Teme 1 34 nepensa bubnuoreka [JOK
"Konebanus 1 BOITHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600mmeHne. PaboTa ¢ TekcTamMu Mo Teme 1 34 Hepenn Bbubaunoreka [LIOK
"CBeToBBbIC SIBJICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, 0606menne. Pabora ¢ Tekctamu 1o Teme 1 34 nepens
"KBanToBas u sinepHas ¢pusuka'
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