C=RU, O=lBOY COL OL| c.

Tumaweso, CN=HaymoBa
JT_A_, E=timkust@mail.ru
00ed60c5f21952326d
2023-09-04 10:28:08

MHHHCTEPCTBO INPOCBELIEHHS] POCCHHCKOH ®EJAEPALIHH
Muuncrepcrso ofpasosanus n naykn Camapekoil obaacra
I'6OY COl «OL» ¢. Tamameso

s.p. Kunens-Yepraccknii Camapekoii obaactn

PACCMOTPEHO COI''TACOBAHO
pyxosoauTens IIMO 3aMECTHTENb AUPEKTOPa
) é& gy no YBP
" Tepmenesa JLH. Ze /’
nporokon Nel 7 Koanosa UE
or «29» 08 2023 r. :
PABOYASI NPOIPAMMA
(ID 553176)

yuebnoro npeamera «®u3nka. bazosuiii yposeun»

s obygaromixes 7-9 kinaccos

¢. Tumameso 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYyYaromuXcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3ysibTaTaM 00ydeHus, a TaKkKe
MEXKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMma mo Qusuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpamMmbl 0 y4eOHOMY HPEIMETY.

®dusuka SBISIETCA  CHUCTEMOOOPA3ylOIIMM JJisi  €CTECTBEHHO-HAyUYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
W SIBJIICHUM, M3y4aeMbIX XUMHUEH, Ouosioruen, acTpoHoMued u (¢GU3NYECKOU
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpPEeloCTaBsieT HauboJiee SICHble O00pa3lbl NPUMEHEHHS HAyYHOTO METojia
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHUBATh U TIOHUMAaTh OCOOEHHOCTH HAyYHOTO HCCIIEA0BAHNUS;
UHTEPIIPETUPOBATh JIaHHBIE W WCIIOJIb30BaTh HAy4YHBIE JIOKa3aTelbCTBA IS
MOJTyYEHUS BHIBOJIOB.

[lenn wu3yueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00I11€00pa30BaTEIbHbIE MPOrPAMMBbI, YTBEPXKAEHHOW pElICHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K-4BH).

Heau nzyyenuss pusuku:



npuoOpeTeHne WHTEpeca M CTPEeMIICHUS O0Yy4aroluxcs K HayYHOMY H3YYEHHIO
IPUPOBL, PA3BUTHE WX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJE TMO3HaHUus U (OpPMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa HM3yYCHHUS OCHOB
CTPOEHUS MaTepUU U PYHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE TPEACTaBICHUH O PO (U3MKA [ Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEICTABICHUNH O BO3MOXHBIX cepax Oymymieit mpodeccuoHaIbHOU
JESITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOJTOTOBKA K JallbHEHIIEMYy OOY4YEHHIO B
3TOM HAIPAaBJICHUH.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01mero o0pa3oBaHmsi 00ECIIEYMBACTCS PEIICHUEM CIICAYIONINX 3a/1ay:
npuoOpeTeHNe 3HAHUW O JAMCKPETHOM CTPOEHUHU BEILECTBA, O MEXaHHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOOpEeTeHNE YMEHHMM OIUCHIBAaTh U OOBACHATH (PU3UUYECKHE SIBICHUS C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUN;

OCBOCHHME METOJOB PELICHUS IPOCTEUINNX PACYETHBIX 33a4 C HMCIOJIb30BAHHEM
bU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHUM HAOJIONAaTh NPUPOJHBIC SIBJICHUS W BBINOIHATH OIBITHI,
JabopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAaHUEM
U3MEPUTEILHBIX TPUOOPOB;
OCBOEHHUE MTPUEMOB paboThl ¢ HHGOpMaLUe PU3NUECKOTO COACPKAHMS, BKIIIOYAs
UH(OPMAIMI0O O COBPEMEHHBIX JOCTHXKEHUSIX (PU3MKH, AHAIU3 U KPHUTUYECKOE
OlLICHMBaHUE UH(POPMALINH;
3HAKOMCTBO €O cdepamu npodecCHOHANTBHON IeATeIbHOCTH, CBSI3aHHBIMH C
GbU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
bu3YeCcKO HayKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B He/IeIIO).

[Ipennaraemspiii B mporpaMme mo ¢Gu3MKe MepedeHb JabopaTOpHBIX padoT H
OTIBITOB HOCUT PEKOMEHATENIbHBIN XapaKTep, YUUTEIb JIeTAaeT BEIOOP MPOBEACHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIIEPUMEHTAIbHBIX 3aJIaHUi, MPEAJIaracMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKeE.
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Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEero Mupa.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3MepeHune Qu3nmdeckux BenuuyuH. Duznyeckue
npuoopsl. [lorpentHocts u3mepeHnii. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, IKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHNE
Habmogaemoro aBieHus1. Onucanne GU3NIECKUX SIBJICHUN C TTIOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

MexaHudeckue, TEIIOBBIE, JEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®duznueckre MNPUOOPHI U TpOLEAypa TMPSMBIX HW3MEPEHHM aHaJOTOBBIM H
U (POBBIM PUOOPOM.

Jlabopamopnvie pabomul u onvimol.

Omnpenenenre NEHbI ASEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.

N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MajbIX TEN.

N3mepenne temmeparypbl MPU MOMOIIM XUIAKOCTHOTO TEPMOMETpa M JaT4YHMKa
TEMIIepaTyphl.

[IpoBeneHne ncciieTOBaHUS MO MPOBEPKE TMIIOTE3BI: AANBHOCTH MOJIETA IIAPUKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIE, YeM OOJIbIIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeI€HUS 0 CTPOEHUH BelllecTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pasmepsl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHne wuactuil BemecTBa. CBsA3b CKOPOCTH JIBM)KEHMS YacTHIl C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmomelcTBue dYacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIMYecKnx) Tell. B3auMoCBA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

Habnronenue siBieHU, OOBSCHSAIONIMXCS MPUTSHKCHUEM WIM OTTATKUBAaHUEM
YacCTHUL| BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

Ornenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).
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OnbITHl IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSHKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JBUKECHHUS.

SBneHne uHEpUMHM. 3aKOH HMHEpUUHU. B3aumopaeicTBHe Tel Kak IMpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HHEPTHOCTU Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BEMa BelecTna.

Cuiia Kak XapakTepucTUKa B3auMmojeicTBus Teil. Cuila ynpyrocTd U 3aKOH
['yka. MI3MepeHue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHJIA
TskecTd. CHila TSKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cula TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHne B IPUPOE U TEXHUKE.

Jlemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHKEHUS TeTa.

N3mepeHne CKOpoCTH MPSMOJIMHENHOTO JBUKEHHS.
HabGmronenue siBjeHUST HHEPIIUH.

Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEll.
CpaBHeHHME Macc 0 B3aUMOJICHCTBUIO TE.

CroxeHune CHJI, HaIllPaBJICHHBIX 11O OJTHOU ITPSMOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABUKECHUS (IIapUKa B XKUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIS M TakK Jlajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa MM IIapHUKa MO HAKJIOHHOM
MJIOCKOCTH.

OrnpeneneHue mI0THOCTH TBEPAOTO TENa.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedopMariii) IpyKUHBI
OT MIPUJIOKEHHOU CHJIBI.

OMBbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHUS CKOJIBKEHHUS OT BECa Tesa
U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJ, JKMAKOCTEH M ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS NaBiieHud. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmepatypbl. llepenaua naBieHus
TBEPABIMU TEJaMHU, XKUAKOCTIMU W razamu. 3akoH [lackans. [IHeBmaThueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIyOWHBI. ['mapoctarudeckuii
napagokc. Coolaromuecs: cocyibl. [ napaBiniecKkie MEXaHU3MBbl.

AtMochepa 3emnu u atrmocdepHoe nasiaeHue. [IpuumHbI CyliecTBOBaHUS
BO3yIIHOW 000s0oukn 3emiu. OmnbiT Toppuyenmu. M3meperue arMochepHOTro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUSI OT BBHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(hHEepPHOTO TaBJICHMUS.
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JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCHUMOCTD AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromyecs cocy/bl.

['mapaBauueckunt mpecc.

[IposiBneHune neicTBHSI aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTU Tena u
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITATKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

YcioBue I1UIaBaHUsl TEJ: IUIABAHUE WIIA TMOTPYKEHHE TENl B 3aBUCHUMOCTH OT
COOTHOUIEHHUSI TIIOTHOCTEU TEJIA U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE€ OT 00bEMa MOTPYyKEHHOU B
YKUJIKOCTh YaCTH TeJIa.

OrnpeneneHue BBITAIKUBAIOIIEH CHIIbI, EUCTBYIOLIEH HA TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJKUBAIOLICH CHJIbI, JEUCTBYIOLIEH Ha TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

OnbITEL, IEMOHCTPUPYIOLINE 3aBUCHMOCTD BBITAIKUBAIOIIEH CUJIIBI, JEHCTBYIOIIEN
Ha TEJIO B KHUIKOCTHU, OT 00bEMA MOTPYyKEHHOM B JKUAKOCTh YacTH Tejla U OT
IJTIOTHOCTH >KUIKOCTH.

KoHcTpynpoBanune apeomeTpa WM KOHCTPYHPOBAHUE JIOJKU MU ONPENEIICHHE €€
IPY30II0ABEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUJIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexannueckas dsHeprus. KuHeTMueckas U IOTEHIMAJbHAS DSHEPIUs.
[IpeBpailieHre OHOTO BHJIa MEXAHUYECKOW SHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

[Tpumepnl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomel u onvimel.

OmnpeneneHue pabOThl CWIBI TPEHHUS MPU PABHOMEPHOM JBIDKCHHMHM Tella IO
TOPU30HTAIBLHOM TTOBEPXHOCTH.

HccnenoBanne ycioBUNA paBHOBECHUS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON YHEPIHUH.

8 KUIACC
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Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJI. ONBIThI, TOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopnenu TBEPAOro, JKHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPHBIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYISIPHO--KUHETUYECKOW TEOPUH.
CMmaunBaHu€e U KallWUISIPHBIC sIBJICHUS. TemIoBOe pacuIupeHue U CKaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS
gacTull. BuyTtpennsisi sHeprusi. CrmocoObl HW3MEHEHHS BHYTPEHHEH JHEPTHUU:
Temionepeaaya 151 COBEPIICHUE paboTHL. Buabt TeIJIonepeaauu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE.

KonudectBo TemioTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. [lmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcmapenue. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JIABJICHHSI.

BnaxnocTh BO3ayXa.

OHeprust TOIUINBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[Tpuniuner padotel TemoBbix aurareneil KIIJ rtemnmoBoro nBurarens.
TernnoBble ABUTATETU U 3aIUTA OKPYKAIOIICH CPEIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUs YHEPTUU B TETUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

HaOGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysuu.

HaOmronenue sBiieHUi cMauMBaHUs M KaITWJIISIPHBIX SIBJICHUM.

Habnronenue TemioBoro pacuupeHus Tei.

3meHenue maBieHHMsl rasa MpU HU3MEHEHHMM O0bEMAa W HArpeBaHUU WIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bunbl Teronepenaym.

OxJtaxieHue Ipyu COBEPIIEHUH pabOTHI.

. HarpeBanue nipu coBepiiieHur paboThl BHEIIIHUMU CHUJIAMH.

10 CpaBHeHHE TEMIIOEMKOCTEHN pa3IMYHbIX BEIIECTB.
11.HaOmronenue KUIeHus.

12.HabmroieHue mocTosTHCTBA TeMIIEpaTyphl IPH TUIaBJICHUU.
13.Moienu TEIOBBIX ABUTaTENIEH.

1.
2.

Jlabopamopuwie pabomul u onvimaol.
OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIK caxapa.
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OmnbITel IO HAOJIIOJEHUIO TEMJIOBOI'O PACHIMPEHHUsS Ta30B, KUIKOCTEH M TBEPABIX
TeN.

Omnpenenenre AaBieHUs BO3yXa B OaJUIOHE MIITPUILIA.

OmnbITEL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3[yXa OT €ro o0béma u
HarpeBaHus WIN OXJIaXKICHUSI.

ITpoBepka rumoressl JUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

Habnronenue n3aMeHeHusl BHYTPEHHEN SHEPIUU TeJla B pe3yJibTare TEeIUIonepe1aun
Y paOOThl BHEIIHUX CHII.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W Tropsyei
BOJBI.

OmnpeneneHne KOIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOW INPU TEILUIOOOMEHE C
HarpeTbIM METAJUNIMYECKUM LIMITMHIPOM.

10.Ompenenenue yaeabHON TEIUIOEMKOCTH BEIIECTBA.
11.WccnenoBanue mnpoiecca UCHapeHusl.
12.0Onpenenenre OTHOCUTENHHOM BIAXKHOCTH BO3TyXa.
13.0Onpenenenre yaeabHON TEIUIOTHI IUIABJICHUS JIbA.

Pazges 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUSI.

Onextpuzanms Ten. J[Ba poxa 3JIEKTpUYECKHMX 3apsiioB. B3aumonelcTBue
3apsOKeHHbIX  Ted. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJIEUCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€JIaMU).

Onekrpudeckoe mnoiie. Hanpsox€HHOCTh 3iekTpudeckoro mnosst. I[lpuHnmn
CYNEPHO3UIIUN EKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn snekTpuyecKux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBeHHE MPOBOJHUKA. YACIBHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
I ydactka nenu.  [locienoBarenbHOE M MapaijiebHOE  COCAUHEHUE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoymns—JleHua.
DNEeKTPUYECKHUE LENU U MOTPEOUTENN dJIEKTPUUYECKoi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHMCTBHE  TIOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €r0 3HAYECHUE IS )KU3HU Ha 3eMIle.
Ompir  Opcrena. MarauTHoe 1MoOJ€  DJIEKTPUYECKOro Toka. IIpuMeHeHue
AJIIEKTPOMArHuTOB B TEXHUKE. [eiCTBME MarHUTHOIO NOJISI HA IPOBOJIHUK C TOKOM.
DONEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. Mcronb30BaHWE >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.



Oneitel @apanes. SABneHue neKTpoMarHuTHOM HHAYKUuU. [IpaBuno Jlenna.

DJIEKTPOTreHepaTop. CrocoOmI MOJTYYEHUSI AIEKTPUUYECKOU SHEPIUHu.
DIIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.
Jemoncmpayuu.

DnexTpuzanus Tell.

JIBa pojia JIEKTPUUECKHX 3aps/I0OB U B3aMMOJICHCTBUE 3apsXKEHHBIX TEll.

YCTpPOUCTBO U ACHUCTBUE IIEKTPOCKOIIA.

DnexTpocTaTuuecKas MHAYKIIHS.

3aKOH COXPAHEHMS JIEKTPUUECKUX 3aPSI0B.

[TpoBOTHUKY B TUAICKTPHUKH.

MonenupoBaHUe CUIIOBBIX JIMHUM AJIEKTPHUUECKOTO MOJIS.

VcTOYHUKY TTOCTOSIHHOTO TOKA.

. JleHcTBUS 3IEKTPUYECKOTO TOKA.

10 DIEKTPUYECKUN TOK B )KUIAKOCTH.

11.T"a30BbIit pa3psi.

12.3MepenHne cuiibl TOKa aMIepMeTPOM.

13.M3Mepenne 2IeKTPUIECKOTO HAPSHKEHUS BOJIBTMETPOM.

14.PeocTaT ¥ Mara3uH CONPOTUBIICHHM.

15.B3auMoieiicTBIE OCTOSIHHBIX MarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUs MOJIIOCOB MarHUTa.

17.MonenupoBaHHe MAarHUTHBIX TTOJICH TTOCTOSHHBIX MarHUTOB.

18.0mbIT OpcTena.

19.MarauTHoe€ 1oJjie TOKa. DJIEKTPOMAarHuT.

20.JleiicTBre MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

21.2neKTpoaBUTaTeNh MOCTOSIHHOTO TOKA.

22 .VccnenoBanue SIBICHUS ICKTPOMATrHUTHON WHTYKITHH.

23.0mnbiTel Dapages.

24.3aBUCUMOCTb  HampaBJCHUS  MHAYKIIMOHHOTO TOKa OT  YyCIOBUW  €ro
BO3HUKHOBEHUS.

25.251eKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

OnbITHl 10 HAOTIOEHUIO PTIEKTPU3AIMH T MHAYKIIMEH U MPU CONPUKOCHOBEHHH.

HccnenoBanre necTBUS SJIEKTPUUYECKOTO OISl HA IPOBOJHUKYU U TUDJIEKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKOMN 1IETIH MOCTOSHHOTO TOKA.

W3mepenre U peryampoBaHue CHIIbI TOKa.

W3mepenue u peryIupoBaHne HaMPsHKSHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WAYLIErO 4Yepe3 pe3ucTrop, OT

COMPOTHUBJICHUS] PE3UCTOPA U HAIIPSHDKEHUS Ha PE3UCTOPE.

7. OmBITBI, JEMOHCTPHUPYIOIIHWE 3aBUCUMOCTh JIIEKTPUYECKOTO COMPOTHUBICHUS
MPOBOJIHUKA OT €T0 JJIMHBI, TUIOIIaIA MOTIEPEYHOT0 CEYEHUS U MaTepHalia.

8. IlpoBepka mpaBuiia CIOXKEHUS HAMPSHKEHUN MPHU MOCIETOBATEIHHOM COCTUHEHUN
JBYX PE3HCTOPOB.

9. IlpoBepka mpaBua Ijsi CUIIBI TOKA TIPH MApaUIETEHOM COCIMHEHUH PE3UCTOPOB.

CcoNOORODE

oghkwhE



10.Ompenenenne pabOThI SAEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3UCTOp.

11.0Onpenenenre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

12.VccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa, MIYIIETO 4Yepe3 JIAMIIOYKy, OT
HaIpsHKEHUs Ha HEll.

13.Onpenenenue KIIJ[ HarpeBaTens.

14.VccnenoBanrie MAarHUTHOTO B3aMMOJICUCTBUS TIOCTOSIHHBIX MarHUTOB.

15.M3yyeHue MAarHWTHOTO TMOJSi MOCTOSHHBIX MAarHUTOB NpPH WX OOBEIWHEHUU U
pazJiejeHu .

16.VccnenoBanue AeMCTBHS SJEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.0nbITBl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIbI B3aMMOJEHCTBHS KAaTYIIKH C
TOKOM M MarHMTa OT CHJIbI TOKa M HANPAaBJIEHUS TOKA B KaTYIIIKE.

18.M3yuenue neicTBUSA MarHUTHOTO TIOJIST HA MMPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue 1 u3yueHue paboThl JEKTPOIBUTATETIS.

20.U3mepenue KII1/] anekTpoaBuraTeibHON yCTAaHOBKHU.

21.0O1nbITHI IO UCCIIEIOBAHUIO SIBJICHUS DJICKTPOMArHUTHON MHYKIIUW: UCCIIEIOBAHUE
M3MEHEHHI 3HaY€HUS U HAIIPaBJICHUSI HHAYKIMOHHOTO TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHOMepHOE npsiMoMHENHOE ABHKEHUE. CpelHsAsl U MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMepHOE ABMMXKEHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JInnenHas u yrioBas CKOpoCcTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHUE.

ITepBebiit 3ak0H HeroToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsHKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEeHHE CBOOOIHOTO
najgeHus. J{Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIYJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas SHEPTUS Tela, MOTHATOTO HaJl
IMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SJHeprus CxaTou npyxuHbl. Knunetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.
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7.
8.

9.

Hemoncmpauyuu.
HabGnrogenne MexaHMuecKoro JIBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTEW U TPAEKTOPUIN JBHKEHUSI OJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO
pa3HBIX TEN OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanrie Npru3HakoB PaBHOYCKOPEHHOTO JIBHXKECHUS.
HabGnronenue nBM>KEeHHS Tella 0 OKPY>KHOCTH.
Habnrogenne MeXaHWYEeCKHUX SBJIICHHHA, MPOUCXOJAUIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPAaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3MKH.
3aBUCUMOCTb YCKOPEHHUS TeJIa OT MacChl TeJla U ACHCTBYIOIIEH Ha HETO CHJIBI.
HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.
M3meHenne Beca Tesa Mpu yCKOPEHHOM JBHKECHUH.

10.ITepenaya uMmysbca Mpyu B3aUMOJICHCTBUHN TEJI.

11.TTpeoOpa3zoBaHus YHEPTUHU TIPU B3AUMOACHCTBHUH TEII.

12.CoxpaHeHre UMITyJIbCa IIPH HEYIIPYTOM B3aUMOICHCTBHH.

13.CoxpaHeHne uMIyJibca IIpu a0COIIOTHO YIIPYTOM B3aMMOJICHCTBHUMU.

14 HabmroneHue peakTUBHOTO JBH)KCHHS.

15.CoxpaHeHre MeXaHUIECKOU SHEPTUH TIPH CBOOOTHOM MaCHUMU.

16.CoxpaHeHHEe MEXaHMYECKOM OHHEPrHuM IpU ABWKCHHHM Tella ToJa JeHCTBHEM

0o ~

PYKHHBI.
Jlabopamopuvie pabomul u onvimel.

KoncTpynpoBanue TpakTa /Ui pa3roHa U JajbHEHIIero paBHOMEPHOTO JIBHYKEHUS

IIApUKa I TEICKKH.

Omnpenenenue cpeHeld CKOPOCTH CKOJIbKEHUSI OpyCKa WJIU JBHXKEHMS IIapuKa IO

HAKJIOHHOU TUTOCKOCTH.

Omnpenenenre yCKOpeHUs: Tejia Mpyu PaBHOYCKOPEHHOM JABM)KEHUHU 0 HAKJIOHHOM

IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIBHIKEHUU

0e3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka rumoTesbl: €ClM NMPU PABHOYCKOPEHHOM JIBXKEHUHM 0€3 HayalbHON

CKOPOCTH IYTH OTHOCSATCS KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE

IPOMEXYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCMMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHIIBI HOPMAJIBHOTO

TTaBJICHMS.

Onpenenenue ko3 PuiieHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM JBM)KCHHU Tela TI0

TOPU30HTAILHON MTOBEPXHOCTH.

10.Ompenenenre paboOThl CHIIBI YIIPYTOCTH MPU MOABEME Tpy3a C HCIOIb30BAaHUEM

HCIIOABHNKHOI'O B ITIOJABHXKXHOI'O OJIOKOB.

11.M3y4yeHue 3aKOHAa COXPaHEHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA M BOJIHBI.
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KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4yacToTa, aMIUTUTyAa. MaremMaTHueckuil U NpyKUHHbIA MasTHUKU. [IpeBpaiienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — koneOaHus.  Pe3onanc.
Mexanudeckue BoJiHbI. (CBoOilCTBAa MeXaHMYeCKMX BOJH. I[IpojgonbHble WU
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUSI.
MexaHudeckue BOJIHBI B TBEPAOM TeJie, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicOTa TOHA. OTpaxeHue 3Byka. MHppasByk u
YIIBTPa3BYK.

Hemoncmpauuu.

HabGnronenue xonebaHuii T€ MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmoienue BBIHYKIEHHBIX KOJIEOaHHUI U pe30HaHca.

PacnipocTpaneHue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).

Habronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI pE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHre 4acToThl U MEpUo/Ia KojieOaHU MaTEMaTHYECKOTO MasiTHUKA.
Omnpenenenre 4acTOThl U MepUoia KojieOaHUM MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Tepuoia KoiaeOaHuii MOBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOJa KOJIEOAHUW NPYKUHHOTO MASTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Tepuoa KojaeOaHui rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh Iepuoja KoJieOaHUM MPY>KUHHOTO
MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHHsi CBOOOTHOTO MaICHUSI.

Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBL.  (CBoiicTBa
ANEKTpOMarHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

CBoiicTBa PJIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomel u onvimel.

N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO TeleoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBeETa. [IpsimosuHeHOE
pactpoctpanenue cBera. 3atmenust Connia u JIynsl. OTpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.
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[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. llomHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcmonb30BaHME TMOJHOTO BHYTPEHHETO OTpPaKECHHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucrteMa (oToarnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrhuyeckas cucteMa. bim3opykocTs U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIEKTPAJIbHBIX LIBETOB. J(Hcniepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300paxeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop tydeit B coOuparorieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tosryuenue n300pakxeHUi ¢ TOMOIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10.Monens rnasa.
11.Pa3noxeHue 6€10ro CBeTa B CIEKTP.
12.TTony4yenue 6enoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX IIBETOB.

1.
2.

w

No ok

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUSL CBETOBOTO JIy4da OT yTJjla MaJCHHUS.
N3yyeHune XxapakTepucTUK U300paxKeHus peIMeTa B INIOCKOM 3epKalie.
HccenenoBanne 3aBUCHMOCTH yTJla MPEJIOMIIEHUSI CBETOBOIO JIyda OT yTIila MaJcHUs
Ha FPAHULE «BO3YX—CTEKIIO.

[Tony4yenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenue GOKYCHOTO PACCTOSHUAS U ONTHYECKON CUITBI COOMPAOIICH JIMH3HI.
OnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OneITH IO BOCHPUSITHIO 1[BETA MPEAMETOB MPH MX HAOIIOJCHUU Yepe3 I[BETOBbIC
GbUIBTPEL.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue v norniomenne ceeta aroMoM. KBaHThI. JIMHeEYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens aromHoro sapa. HWszorombsl.  PaamoakTuBHbIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIAED.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl W SHEpruu. Peakuuw cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTraHUu3MBlI.

Hemoncmpayuu.
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CreKTpbl U3ITy4YEHHUSI U MTOTJIOLICHHUS.

CnexTpsl pa3aIu4HbIX ra30B.

CnexTtp BOogopoza.

HabGmronenue TpekoB B kamepe Buiibcona.

Pabora cuéTumka HOHU3UPYIONTUX U3ITYICHUH.

Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopnvie pabomul u onvimaul.

HabnrogeHue CruionHbIX U JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanue TPEKOB: U3MEPEHHE SHEPIMM YaCTULBI 110 TOPMO3HOMY MyTH (11O
dotorpadusm).

W3mepenne paanoakTUBHOTO GoOHA.

IHoBTOPUTEIBLHO-0000 1AM MOYJIb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOTYTh TIPEIHA3HAYEH JIJISl CUCTEMAaTHU3allun
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (DU3UKHU, a TaKXkKe Uil MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aM€Hy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII IpeAMET.

[Ipy M3y4eHUM NAHHOIO MOIYJI PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUUBAETCS JOCTHKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJIICHHA TPUPOABI M TEXHUKH, OBJIAJECHUE YMEHUSMH OOBACHATH (pU3mueckue
SBJICHHS, TPUMEHSS TMOJYyYEHHbIE 3HAHUWS, pelmaTrh 3aJadyd, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CYET TOro, 4YTO OOy4YarIlIMecs BBINOIHIIOT 33aJaHus, B KOTOPBIX UM
IpeJIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
¢duznyeckue SBICHUS B OKPY KaIOLIEH MpUpoe U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEIOBaHUS (DPU3UUECKUX SBIICHUH, B TOM

qUCIIe JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUS TEOPETHYECKUX BBIBOJIOB;
OOBSICHATh HAay4YHbIE OCHOBBI HanOoJiee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTHI, HAIPUMEpP, NPAKTUYECKOTO HUCIIOIb30BaHUS PA3IMYHBIX HCTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBPAILECHMS U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUU.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue UMK HA YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HANPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs
y oOyuaromerocsi 0yayT cpopMupoBaHbI CIASAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) naTpUOTHYECKOT0 BOCIIMTAHUS:
[J mposiBIEHHE MHTEpECa K MUCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nUecKoil HayKH;
[J IEeHHOCTHOE OTHOIIIEHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;
2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
[] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHHH OOLIECTBEHHO 3HAYUMBbIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHUKEHUMN
busuKy;
[] OCO3HAaHHME BAXHOCTH MOPAJIbHO--3TUYECKUX IPUHLUIIOB B JIEATEIBHOCTH
Y4EHOTO;
3) 3¢TeTH4eCKOro BOCIIUTAHMS:
[] BOCHpHUATHE ICTETHUYECKUX KAdyeCTB (PU3MYECKOW HAyKU: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;
4) HEHHOCTH HAYYHOTO MO3HAHUA:
[] oco3HaHME LIEHHOCTH (PU3NYECKON HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUILIEW COCTABIISIIONIEN KYJIbTYpPHI;
[] pa3BuUTHE HAyYHOM JHOOO3HATEIBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEATEIbHOCTH;
5) popmupoBaHus KyJabTYpPbI 310POBbSl H IMOLHOHAJIBHOIO 0J1IATONOTY UM
[1 oco3HaHME LEHHOCTH Oe3omacHOro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH MpaBWJI O€30MacHOro0 TMOBEACHUS Ha
TpaHCIOpPTE, Ha JAOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIIHUX YCIIOBUSX;
[J cdopMUpOBaHHOCTH HaBbIKa pedICKCUU, MPU3HAHKE CBOETO MpaBa Ha OMIUOKY U
TaKOI0 K€ IIpaBa y JApyroro 4ejoBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
[] aKkTMBHOE ydYacTHE€ B pEHICHUM NPAKTUYECKUX 3anay (B paMKaxX CEMbH,
oOpa3zoBaTeILHON OpraHU3alliu, Topoja, Kpasi) TEXHOJOTMYECKONW U COIMaIbHOM
HaIpaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHMIA;
[ MHTEpeC K MPaKTUYECKOMY M3yUeHHIO podecchil, CBSI3aHHbIX ¢ (PU3UKOM;
7) 3K0JIOrH4eCKOro BOCIIMTAHMSA



[J opueHTanusi Ha TNPUMEHEHHWE (PU3WYECKUX 3HAHWM A pelieHus 3aaad B
00JIaCTU  OKpYKalolle Ccpelbl, TUIAHUPOBAHUS TIOCTYNKOB M OLICGHKH UX
BO3MOYKHBIX MOCIICICTBUN JIJI1 OKPYKAIOIIECH CPEIbI;

[] oco3HaHWE TJ00AIbHOTO XapakTepa SKOJOTHMYECKHUX IpoOJieM M TyTed HX
pelieHus;

8) ajanTauuMu K HU3MEHAIIMMCH YCJIOBHSM COUMAJIBLHOM W TPHPOAHON
cpeabl:

[] TOTpeOHOCTh BO B3aMMOJICCTBUU IIPH BBITTOJIHEHUH UCCIEAOBAHUN U MPOEKTOB
(bu3nYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUAM JPYTHUX;

[J MOBBINIEHWE YPOBHS CBOE€M KOMIIETEHTHOCTHM 4epe3 MPaKTUUYECKYIO
JICATEIILHOCTD;

1 moTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHWN, B TOM 4YHcJe (HOPMYITHPOBATH
UJIe, TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

[] oco3HaHue Je(PHUIMTOB COOCTBEHHBIX 3HAHWU M KOMIIETCHTHOCTEH B 00JIaCTH
busuKy;

[] MJIaHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETCHUH HOBBIX (PM3MYECKUX 3HAHUM;
[J cTpeMJieHHE aHaJM3UPOBATh M BBISBISATH B3aMMOCBSI3M MPUPOBI, 00IECTBA U
PKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;

[J OlICHKa CBOMX JEUCTBHM C Y4€TOM BIMSHUA Ha OKPYXAIOIIyI Cpeay,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIICICTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE CHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  Y4COHBIC  JCHCTBHUS,  PETYJISTHBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble JJornyeckune aAelcTBUA:

BBISBIIATH U XapaKTEPHU30BaTh CYIICCTBECHHBIC MPU3HAKU OOBEKTOB (SIBIICHHH);
YCTaHABJIMBATh CYIIECTBEHHbIA MpPHU3HAK KiIacCU(UKALIUM, OCHOBAHUSA A
0000IIIeHNS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYUST B paccMaTpuBaeMbIX (akrax,
JAHHBIX ¥ HAOMFOJACHUSX, OTHOCSIIUXCS K (PU3HMUESCKUM SIBICHUSM;

BBISIBIIATH PUINHHO--CJICJACTBEHHBIC CBSI3U MPU U3YUCHUU (DU3UUECKUX SBICHUN U
MPOLIECCOB, JAENaTh BBIBOABI C HMCIOJIb30BAHUEM ACAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKIIOUE€HHM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PM3NYECKUX BEJIMUUH;



CaMOCTOSITENIFHO BBIOMpaATh CIOCOO perieHus y4deOHOW (U3NYECKON 3amadu
(cpaBHEHUE HECKOJBKHUX BAPUAHTOB PEILLEHUs, BHIOOpP HanboJiee MOAXOSIIETO C
y4€TOM CaMOCTOATEIbHO BbIIECICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATEIbCKUIM HHCTPYMEHT O3HAHNUS;
IPOBOJAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY OTBIT, HECIOXKHBIN
($u3nyECKUi SIKCIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHUE (PU3UUECKOTO SBICHUS;
OLICHUBAaTh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMALIMIO, MOJYYEHHYIO B
XOJI€ UCCIIEI0OBAHUS WM HKCIIEPUMEHTA;

CaMOCTOSITENILHO  (popMynHpoBaTh 0O0OOIIEHHS U BBIBOABI IO peE3yJbTaTam
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (PU3UUYECKUX MPOIECCOB, a
TaKk)K€ BBIJIBUTaTh MPEANOJIOKEHUSI 00 HMX PpPa3BUTUM B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pabora c nndopmanueii:

OPUMEHATH Pa3IMYHbIE METObl, MHCTPYMEHTHI U 3aIllpOChl MPU MOUCKE U OTOOpE
uH(pOpMAMU WM JAHHBIX C Y4YE€TOM MPEMJIOKEHHOM Yy4eOHOUW Quanyeckon
3a]a4H;

aHaAIIM3UpPOBaTh, CHUCTEMATHU3UPOBATh W  HUHTEPIPETHPOBATH  HH(OpPMAIHIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHS,

CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpeACTaBICHUS UH(DOPMALIUU U
WTIOCTPUPOBATh pelllaeMble 3a7aul HECJIOKHBIMU CXEMaMH, JuarpaMMaMu, HHOU
rpaduKoil ¥ UX KOMOUHAIUSIMHU.

KoMMyHHKaTHBHBIE YHHBepPCcAJIbHbIe YueOHbIe 1eliCTBUSA:

B XOJI€ O0CYXJIeHHs y4eOHOTro MaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX padoOT U
MIPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCY)KIaeMOil TeMbl M BBICKA3bIBATh
UJeH, HAICJICHHbIE Ha pEIICHUE 3aJaud M TMOJJAep)KaHHue OJaroKenareIbHOCTH
OOIICHMS,

COIMOCTABJIATh CBOU CYXKJEHHSA C CYXACHUSIMM JPYTrUX YYaCTHHKOB JHAaJIOra,
OoOHapyXKMBaTh pa3IM4Me U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTaBIATh PE3YNbTaThl BBINOJHEHHOTO (U3MYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMAaTh M HCIIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUAYAIbHON
paboThI PU PEIICHUH KOHKPETHOU (PU3NYIECKO TIPOOIEMBI;

OPUHUMATH LIEJTM COBMECTHOW JIE€ATEIbHOCTH, OPTaHU30BBIBATH JIEHCTBUA MO €€
JOCTHKCHHIO: PACIIpPENeNsTh pPOiH, OOCYXIaTh TPOIECCHl W PE3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBITIOJHATH CBOIO 4acTh PabOTHI, TOCTUTAs] KAYECTBEHHOTO PE3yJbTara M0 CBOEMY
HAINPAaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMU YJIEHAMH KOMaH/Ibl;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMH NPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOECHCTBHUSL.



PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISBJIAITE TPOOJEMBI B JKM3HCHHBIX M YYEOHBIX CHUTyalUsIX, TPEOYIOIIMX s
perieHus GU3NIECKUX 3HAHWM;

OPUEHTUPOBATHCA B PA3IUUYHBIX MOAXO0AaX MPUHATUS PEUICHUN (MHIUBUIYaTIbHOE,
MPUHATHE PEILICHUS B TPYIIIE, IPUHITUE PEIICHUHN TPYIIION);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM pelieHUs (PU3NYECKON 3aJaud WU TIaHa
HCCIICIOBAHUS ¢ YUETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apTyMEHTHPOBATh IIpeIaraéMble BapUaHThI PEIICHUIA;

JieJaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYaIllMU U IIpeJiarath jiaH €€ U3MEHEHUS;
OOBSICHATh NMPUYUHBI JOCTHXKEHUS (HETOCTHKEHUS) PE3yIbTaTOB JCATEILHOCTH,
JlaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JICITCIBHOCTh (B TOM WYHCJIE€ B XOJ BBHIIOJHCHUS
(U3UYECKOTO HCCIIEIOBAaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB,
M3MEHUBIINXCS CUTyallui, yCTAaHOBJIECHHBIX OIMUOOK, BO3HUKIIINX TPYAHOCTEMH;
OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JIPyroro 4ejlioBeKa B XOJi¢ CIopa WIM JUCKYCCHUHM Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYyTOro;

MpU3HaBaTh CBOE IMPaBO Ha OMMOKY NpPH PEHICHUU (PU3MYECKUX 3a7ad WIH B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

HPEIMETHBIE PE3YJIBTATBI

K xoHiy oOyuenust B 7 kjiacce mpeIMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
UCIIOJI30BATh TOHATHUS: (PU3NYECKHE M XHUMHYECKUE SIBJICHUS, HAOJIOJEHUE,
DKCIIEPUMEHT, MOJIe]b, THUIMOTE3a, €IUHMIBI (U3HMUECKUX BEIUYHH, aToM,
MOJICKYJIa, arperaTHble COCTOSHHS BeliecTBa (TBEpHIOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOe JBIDKEHHE (paBHOMEpHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE),
TPAeKTOPHs, paBHOACUCTBYIOMIas cwuia, nedopmanus (ympyras, TIacTHYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBI;
paznuyaTth sBieHUS (Oud@y3us, TEMIOBOE [BH)KEHHME YacTHIl BEIIECTBa,
paBHOMEPHOE JIBM)KEHUE, HEPAaBHOMEPHOE JIBM)KEHUE, MHEPLUS, B3aUMOJACHUCTBUE
TeJ, paBHOBeCHME TBEPABIX TEI C 3aKPEIUIEHHOM OCBhIO BpalleHHs, Mepeaada
JaBJIEHUST TBEPABIMU TEIAMH, JKUIKOCTSIMU W Ta3aMu, aTrMoc(epHOe naBlieHUE,
MJIaBaHWE TeJ, TMPEBpaIIeHUs MEXaHWYECKOM DHEPruu) MO ONMUCAHUI0 WX
XapaKTepHBbIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOMIMX JaHHOE
bu3nYecKoe SBICHHE,



pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHX SIBICHUNA B OKPYXKAIOIIEM
MHUpE, B TOM 4HcClie (DU3MUECKHUE SIBICHUS B NPUPOJE: NPUMEPBI JIBUKEHUS C
Pa3JINYHBIMU CKOPOCTSIMH B )KMBOW M HE)KMBOW IPUPOJIE, JCHUCTBUE CUIIBI TPEHUS B
OPUPOJIE U TEXHHUKE, BIMSHHE aTMOC(HEPHOrO JAaBIEHMsI Ha >KMBOM OpraHu3M,
IUTABaHUE PHIO, pPbIYarud B TEJ€ YEJIOBEKAa, MPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO
3aa4y B Y4eOHYIO, BBIJCNATh CYIIECTBEHHbIC CBOMCTBA (MPU3HAKH) (PUIUUECKHUX
SIBIICHUI;

ONKCHIBATh M3yUYEHHBIE CBOWCTBA Ted M (UINYECKUE SBICHUS, HCIOIb3YS
¢usznyeckue BeMMUYMHBI (Macca, OO0BEM, IUIOTHOCTH BEIIECTBA, BpeMs, MYTh,
CKOPOCTb, CPEIHSAsI CKOPOCTb, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Teja, CHJla
TpEeHUsl, JaBieHHE (TBEPAOrO Tena, >KUAKOCTH, ra3a), BBITAIKMBAIOLIAS CHUIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(UIMeHT
HOJIE3HOTO IEUCTBUSA MEXaHU3MOB, KUHETUYECKAsl U IOTEHIMAIbHASL SHEPTUs ), IPU
ONKMCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEIMYUH,
uX OO0O3HAUYEHUsS U EIUHULBl (PU3NYECKUX BEIUYUH, HAXOAUTh (POPMYIIHI,
CBSA3BIBAIOLIUE TaHHYIO (DU3UYECKYIO BEJIMYHMHY C IPYTMMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS M IPOLIECCHI, HCIOIb3YS
MpaBUiia CIOXKEHUs CUJl (BIOJIb OJHOM TpsiMoit), 3akoH I'yka, 3akon [lackans,
3aKOH Apxumena, MpaBUJIO paBHOBecHs pblyara (OJI0Ka), «30J0TOE IPABHIIO»
MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOM DHEpPruu, MpU OTOM JaBaTh
CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa U 3alMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBAa TEN, B TOM YHUCIE U B
KOHTEKCTE€ CUTyaluuld NPAKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa: BbIABIATH
MPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOrMYeCcKUX 1IaroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SABJICHHUM, PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a7ayd B 1—2 AEMCTBUS, UCIONB3Ys 3aKOHBI M (OPMYJIbI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3allKChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BEIUUUHBI B (DOPMYJIBI U
IPOBOAUTDH PAacU€Thl, HAXOIUTh CIIPABOYHBIE TaHHBIE, HEOOXOIUMBIE JIJISl PEILICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHON (PU3UYECKON BETUUHHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOUIM (PUINUECKUX
METOJOB, B ONMCAaHWH MCCIEAOBAHUSA BBLACIATH MPOBEPSEMOE NPEATIOIOKEHNE
(runoTe3y), pa3iuyaTh U MHTEPIPETUPOBATH MOJYYEHHBIH Pe3ysibTaT, HaXOAMUTh
OLLIMOKU B XOJI€ ONBITA, JIE1aTh BBIBOJIBI 110 €r0 PE3YJIbTATaAM;

IPOBOJUTH ONBITHl MO HAOMIOJAEHUIO (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten: (OpMynIHpOBaTh NpPOBEpsieMble MPEANOJIOKEHUs, COOUpaTh
YCTaHOBKY W3 MPEIJIOKEHHOr0 O0OpYyIOBaHUS, 3alUChIBaTh XOJ OMNbITa U
(dbopMyIMpoOBaTh BHIBOJIBI;

BBITNOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJa, 00bEMa, CUIIbI
U TEMIIepaTypbl C HCIOJIb30BAHMEM aHAJIOTOBBIX M IU(POBBIX MNPUOOPOB,



3alKChIBaTh MOKa3aHUsl MPUOOPOB C YUETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH
W3MEPEHNM;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJHOM (hH3UYECKOM BEIMYUHBI OT APYroun
C UCIOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH (3aBUCUMOCTH TyTHU PaBHOMEPHO
JBIOKYILETOCS. T€Jla OT BPEMEHU JBHMXKCHHUS TEJA, CHIIBI TPEHUS CKOJBXKEHUS OT
Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN TeNl U HE3aBUCUMOCTHU CUIIBI TPEHUS
OT TUIOHIAJAN COMPUKOCHOBEHUS TEJ, CHJIbl YOPYTOCTH OT YJJIMHEHUS MPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXKEHHOM YacTH Telda U OT IUIOTHOCTH
KHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIJIaBaHUS TEJ, YCIOBUN PAaBHOBECHUS phlyara u OJIOKOB),
y4acTBOBaTh B IJIJAHUPOBAHUM YYEOHOrO HMCCIIEIOBaHUSA, COOMPATh YCTAaHOBKY WU
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpelIoKeHHOMY IUIaHy, (UKCHpOBaTh
pe3yibTaThl  MOJYYEHHOW 3aBUCUMOCTH  (DU3UYECKUX BEJIMYUH B  BHJE
NPEMJIOKEHHBIX  Tabiuil W TpaduKoB, JenaTh BBIBOABI 10 pE3yJbTaTam
UCCIIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOrO Tela, CUia TPEHHUsS CKOJIbKEHHUS, JABJICHHE BO3IyXa,
BBITAJIKUBAIONIAsl CuUja, JEUCTBYIOIas Ha TMOTPYKEHHOE B JKUAKOCTH TEJO,
KOO(PPUIIMEHT  TOJIE3HOTO  JEWCTBUS  MPOCTHIX  MEXAHU3MOB),  CIEIys
NPEVIO)KEHHOW ~ MHCTPYKIUMU: TIPU  BBINOJHEHUM  U3MEPEHUN  coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE UCKOMOU BEJIMYNHBI;
COOIOJIaTh TMpaBWJia TEXHUKH O€30MacHOCTH Tpu pabore ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIMUIIBI JIEUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAIOUIMECs  COCyIbl, OapoMeTrp, pblyar,
MOABWKHBIN U HETIOJBIKHBIN OJIOK, HAKJIIOHHASI TNIOCKOCTh;

XapaKTepu30BaTh MPUHIUILI JEUCTBUS HM3YYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW Ha UX OMUCAHUS (B TOM YHUCJE: MOIIIUITHUKUA, YCTPOUCTBO
BOJIOIIPOBO/IA, TUPABINYECKUI TPECC, MAHOMETP, BBICOTOMED, MOPIIIHEBOI1 HACOC,
apeoMeTp), UCTIOJb3Ys 3HAHUSI O CBOMCTBAX (PM3UUECKUX SBJICHUM U HEOOXOIUMBIE
¢bu3nYecKue 3aKOHbI M 3aKOHOMEPHOCTH;

MPUBOAUTH TMPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MPUMEpPax) MPAKTUYECKOTO
UCIIOJB30BaHUs (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU JisI 0OecTieUeHUs
0e30MacHOCTH MpPHU OOpAaIllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOIO TOBEACHHUS B
OKPYKAIOIIEU CPELE;

OCYIIECTBJISITh OTOOP MUCTOUYHUKOB MH(popManuu B VIHTEpHETE B COOTBETCTBUU C
3aIaHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE HMEIOIIUXCS 3HAHUN MU MyTEM
CpaBHEHUSI Pa3UYHBIX MCTOYHUKOB BBIICISATH MHPOPMAIIUIO, KOTOpAsk SBIISECTCS
MPOTUBOPEYUBON HIIM MOXKET ObITh HEJTOCTOBEPHOIA;

WCIIOJIb30BaTh TIPU  BBIMOJHEHWH YUYEOHBIX 3aJaHUA HAYYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsA, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU



WNuTepHeT, BiameTh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
uH(pOpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHUCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
2—3 UCTOYHUKOB MH(MOpPMAIMU (HU3UYECKOTO COACPKAHHUSA, B TOM YHCIIE MTyOJIMYHO
Jenatb KpaTKMe COOOIIeHHMS O pe3ylibTaTax IMPOEKTOB WU  Yy4eOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIB30BaTh W3YYCHHBIN TOHSITUWHBINA
anmapar Kypca (GU3UKH, COMPOBOXKIATH BRICTYIUICHHE MTPE3CHTAIINECH;
NpU  BBINOJHEHUH Y4YE€OHBIX TMPOEKTOB U  HCCIEIOBAHUI  paclpeneisiTh
00s3aHHOCTH B TPYMIIE B COOTBETCTBUH C TMOCTABIICHHBIMU 3aJladyaMU, CJICIAUTH 3a
BBITIOJIHEHUEM IUTaHA JACHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIJIAJ B
JEATEIIbHOCTh ~ [PYIIbl, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUUTHIBAsE MHEHUE OKPYKAKOLIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE IBUKEHUE aTOMOB
U MOJIEKYJI, arperatHble COCTOSIHMS BEILECTBA, KPUCTAIIMYECKHE U aMOp(HbIC
TeJla, HACBIIICHHBIM UM HEHACBHIIMICHHBIN Map, BIAXKHOCTh BO3AyXa, TeMIepaTypa,
BHYTPEHHSISI SHEPIHsl, TEIJIOBOM JIBUTATEIIb, JIEMEHTAPHBIN JIEKTPUUCCKUI 3apsi,
AIEKTPUUYECKOE T0JI€, TPOBOAHUKHU U JUDJICKTPUKU, TTOCTOSIHHBIN 3JIEKTPpUUECKUN
TOK, MarHUTHOE MOJIE;
pasnuyaTh sBJIeHUs (TEIUIOBOE pACIIMPEHUE U CKaThe, TeIulonepeaayda, TeriIoBoe
paBHOBECHE, CMauyMBaHHUE, KANWUISIPHBIE SIBIICHUS, WUCIApEHUE, KOHAECHCAIHUS,
IJIaBJIeHUe, KpUCTau3anus  (OTBepJeBaHME), KHUIEHWE, TeIulonepeaayda
(TeTI0MPOBOHOCT, KOHBEKIIHS, U3JIy4YEHUE), AIEKTPU3AIUSA Tell,
B3aUMOJICHCTBHUE 3aPSAI0B, IEUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICUCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHWTHAsT UHAYKIUS) TIO0 OMUCAHUIO WX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHUE H3YYEHHBIX (PU3MUECKUX SBJICHUM B OKpPY>KaIOIIEM
MUpE, B TOM YUCIIe PU3NYECKUE SBJICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSIKEHUE U
KaWUISIPHBIC SIBJICHUS B MPUPOJAE, KPUCTAIUIBI B Ipupone, uznydyenue CoJHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHETa,
AJIEKTPUUECKUE SBJIICHUS B arMmocdepe, SIEKTPUUYECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE 1oJjie 3eMiid, Aperd MmoarcoB, Pojab MArHUTHOTO TOJIS ISl )KU3HU Ha
3emie, TOJSIPHOE CHUSHHME, TPU HATOM IMEPEBOJUTHh MNPAKTUUECKYHO 3ajady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBJICHUI;
OMHUCHIBATh M3YYEHHbIE CBOMCTBA Tel W (UBUYECKHE SBJICHUS, MCIOJIb3Ys
dbuznyecke BEIMYMHBI (TeMrepaTrypa, BHYTPEHHSSI DSHEPrus, KOJUYECTBO
TEIUIOThI, yJAeNbHAasl TEIJIOEMKOCTh BEIIECTBA, YJIeNbHAS TEIUIOTa IJIaBJICHUS,
yAelbHas TEeIJIoTa MapooO0pa3oBaHUs, yJeldbHas TEIUIOTa CTrOpaHUsl TOILIUBA,
KOO (PUIIMEHT TONe3HOTO JEHUCTBHSI TEIJIOBOM MAlIWHBI, OTHOCUTEIbHAsS
BJI&XKHOCTh BO3/lyXa, OJEKTPUYECKUN 3aps]l, CUJIa TOKa, DJJIEKTPUUYECKOE
HaIpsKEHUE, COMPOTUBJIEHUE MPOBOJIHUKA, YIEIbHOE COMPOTUBIICHHE BEIIECTBA,



paboTa M MOIIHOCTb 3JEKTPUYECKOTO TOKA), NpPH ONUCAHUU MPAaBUIBHO
TPakToOBaTh (PU3UYECKUNA CMBICH MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U
CAUHUIIBI (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
bu3MUeCcKyl0 BEMYUHY C JAPYTUMH BEIUYMHAMH, CTPOUTH Ipa@UKU H3yUEHHBIX
3aBUCUMOCTEHN (PM3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SIBIICHUS W TPOLECCHI, MUCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKOU TEOPUU CTPOCHHMS BELIECTBA,
IOPUHIUI CYNEPIIO3UINKU ToJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsna, 3akoH OMma i yyacTka uenu, 3akoH Jxoyns—JIeHna, 3aKoH coXpaHeHus
SHEPIruH, MPHU STOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIHMCHIBATH €T0
MAaTEeMaTHYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyaluin MIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
IPUYUHHO-CJIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB
c omopoid Ha 1-2 H3yyeHHBIX CBOMCTBA (PU3MUECKUX SBJICHUN, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacu€THble 3aJayd B 2—3 JAEUCTBUS, UCIOJB3Ys 3aKOHBI U (POPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBL: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3aIUChIBATh KPATKOE YCJIOBHE, BBIABILATH HENOCTATOK JAHHBIX IS PEIICHUS
3aJauM, BbIOMpATh 3aKOHbI U (OpMysbl, HEOOXOAUMBIE A €€ pelleHus,
IPOBOAUTH PACUETHI U CPABHUBATH MOJyUEHHOE 3HaYCHUE (DU3HMUECKON BEIMUMHBI
C U3BECTHBIMHU JJaHHBIMY;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh HPU MOMOUIM (PUINYECKUX
METOJOB, HWCIOJIb3ysl OIMCAaHWE MCCIEAOBAHUsA, BBIACIATH IPOBEPSEMOE
MIPEANOJIOKEHNE, OLIEHUBATh NIPABUIIBHOCTh MOPSIAKA MPOBENCHUS HCCIIEIOBAHUS,
JIE€JaTh BBIBOJIBI;

IPOBOJUTH ONBITHl MO HAOMIOAEHUIO (U3MYECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB Ten (KamWUISpHBIC SIBJICHMS, 3aBUCUMOCTb JaBJICHHUS BO3/AyXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IIpollecca OCThIBAHHWS M HarpeBaHUs MpH
U3Iy4eHUH OT IIBETa H3JIyYaroliedl (IMOTJIOMIAroIIei) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHMsST BOJABI OT TEMIIEPATYpPbl KUJIKOCTH M IUIONAAU €€ IIOBEPXHOCTH,
IIEKTpU3ALUs TeJ U B3aUMOJECUCTBUE DIEKTPUUYECKUX 3apsA0B, B3aUMOJIEUCTBUE
IIOCTOSTHHBIX MAarHUTOB, BU3yaJIM3allMsl MATHUTHBIX I0JIEH TIOCTOSIHHBIX MarHUTOB,
JICWCTBUS MAarHUTHOI'O IOJIsI HAa IIPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMATHUTA,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKAa): (hOPMYJIUPOBATH MPOBEPSIEMBbIE
NPEANoJOKEeHUsA, CcOOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000py/I0BaHuUA,
OMKCHIBATH XOJ1 ONbITA U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATD MPSMBIE HW3MEPEHUS TEMIEPATYpbl, OTHOCUTENBHOM BIIAXKHOCTHU
BO3/lyXa, CUJIbl TOKA, HAMpPSHKEHUsI C MCIOJB30BAaHUEM aHAJIOTOBBIX MPHUOOPOB U
JAaTYNKOB (PU3UYECKUX BEJIUYMH, CPaBHUBATh PE3YyJIbTaThl U3MEPEHUI C yu&€TOoM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHOW (PM3UYECKON BETUYHHBI OT JIPYTOit
C  HCHOJIb30BaHUEM MPSIMBIX HU3MEPEHUN  (3aBUCUMOCTb  COINPOTHUBIICHHUS



MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN TIOTIEPEYHOTO CEYCHHS] W YIACIHHOTO
COMPOTHUBJICHUS BEIIECTBA MPOBOJHMKA, CUJIbI TOKA, UIYIIETO YEpe3 MPOBOIHUK,
OT HanpsDKeHWs] Ha MPOBOAHHUKE, WCCIEJOBAHUE IOCIEAOBATENLHOTO H
napajyieIbHOTO  COEJUHEHUN MPOBOJHUKOB): IJIAHUPOBATh HCCIIEIOBAHUE,
coOMpaTh YCTaHOBKY U BBIMIOJIHATH MU3MEPEHUS, ClIeysl MPE/JIO)KEHHOMY IUIaHY,
(buUKCUpOBATH PE3yJIbTATHl MOJYYEHHON 3aBUCUMOCTU B BUJE TAaOJIUI] U TPpaUKOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

MPOBOJUTh  KOCBEHHBIC  W3MEpEHUs  (U3MUECKMX  BenWuMH  (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHMKA, padoTa W MOIIHOCTH
AIEKTPUYECKOr0 TOKA): IJIAHUPOBATh U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJHEAySd TMPEMIOKCHHOW WHCTPYKIIMH, W BBIYHCIATh 3HAYCHUC
BEJTUYUHBL;

cOOI0JIaTh MpaBWJia TEXHUKH O€30MacHOCTH Mpu pabore ¢ 1abopaToOpHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh NPUHIIMIBI JCHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOIM Ha UX ONMUCaHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOUHA, aMIEPMETP, BOJIBTMETP, CUETUUK DJICKTPUUECKOU
DHEPIUH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpEeBATEIbHBIE 3JIEKTPONPUOOPHI
(mpuUMepsI), NIEKTPUUECKHE MPEIOXPAHUTENH, JIEKTPOMArHUT, FIEKTPOJIBUTaTEIh
MOCTOSIHHOTO TOKA), WCIIOJIb3ysl 3HaHUSI O CBOMCTBaxX (DU3MYECKUX SIBICHUU U
HeoO0XoauMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTETbHBIE MPUOOPHI TIO
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETP, JABUTATEIb BHYTPEHHETO CrOpaHMs, AJIEKTPOCKOIL,
pEeocTar), COCTaBIATH CXEMbl 3JEKTPUUYECKUX LIENEH C MOCIEeI0BATENbHBIM U
napajyielbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAYEHUS
AJIIEMEHTOB AJIEKTPUUECKUX LEIEH;

OPUBOAUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O MpPUMEPAX) MNPAKTHYECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KU3HH JJII OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IOBEACHUSA B
OKPY’KAIOIIEH CPEE;

OCYIIECTBJIATh MOUCK MHGpOpMaIMK (u3ndeckoro coaepkanus B MHTepHere, Ha
OCHOBE MMCIOIIMXCS 3HAHWK W MyTEM CPAaBHEHHS JIOMOJHUTEIBHBIX MCTOYHHUKOB
BBIICIIATh MHMOPMAITMIO, KOTOpas SBISETCS MPOTUBOPEYMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJI30BaTh TIPU  BBIMOJHECHUW YyUYEOHBIX 3aJaHWA  HAYYHO--TIONYJISIPHYIO
JUTEPATypy (PU3NYECKOro COAepIKaHUs, CIIPABOYHBIE MATEpPHANIBI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHBIC MUCHbMEHHBIE M KPATKHUE YCTHBIE COOOIIEHUs, 00001ast
WHpOpMAIIMI0O M3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO COJEp)KaHHsS, B TOM
yycie MyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOESKTHOW WIIM MCCIIEN0BATEIBCKON



JNESATENbHOCTH, IMPU 3TOM TIPAMOTHO HCHOJIb30BaTh HW3YYCHHBIM TOHSATUNHBIN
anmnapar Kypca (U3MKU, COMPOBOXKAATh BHICTYIUICHHE NTPE3CHTALINEH;
IPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3MUYECKHUX IMPOIECCOB
pacnpenenartb OOsS3aHHOCTH B TpYINE B COOTBETCTBUU C TMOCTaBICHHBIMU
3a/lauaMy, CJIEIUTh 32 BBIIIOJHEHUWEM IUIaHA NIEWCTBUUA U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIIEHWBATh COOCTBEHHBIN BKJIAJ B JIEATCILHOCTh TPYIIIBI, BEICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJEWCTBHE, TPOSABIAA  TOTOBHOCTH  pa3perarb
KOH(JTUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOOPMUPOBAHHOCTH Y 00YYAIOIINUXCSI YMEHUI:
WCIIOJB30BaTh MOHATHS: CHCTEMA OTCYETA, MATEpUAIbHAs TOYKA, TPACKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHUs,  jAedopmanus  (ympyras,
IlacTUYecKasi), TpPEHUE, ILEHTPOCTPEMUTENbHOE YCKOPEHUE, HEBECOMOCTh U
NEePerpy3Ku, HUEHTP TSHKECTH, a0COJIIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPAOTO
TeJga, paBHOBECHE, MEXaHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(GPa3ByK U
YIBTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMATrHUTHBIX BOJIH, CBET,
OJIN30PYKOCTh U JaJbHO30PKOCTh, CIIEKTPHl UCIYCKAHUS M MOTJIOIICHHS, anbQa-,
0eTa- U TaMMa-u3JIy4eHus, U30TOMbI, IAEPHASI SJHEPTETUKA;
pasnuyarh ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJUHEIHOE [BUXKEHHE, CBOOOJHOE TaJEHUE TeJ,
PaBHOMEpPHOE JBMIKCHUE II0 OKPYKHOCTH, B3aHUMOJCHCTBUE TE€JI, PEAKTUBHOE
JBIDKEHUE, KoIebaTenpHOe ABUKEHHUE (3aTyXalOIINUe U BHIHYK/ICHHbIE KOJICOaHMs),
pE30HAHC, BOJIHOBOE  [BW)KCHHE, OTPAXEHHE  3BYKA,  IPAMOJMHEUHOE
paclpoCcTpaHEHUe, OTPAKEHWE U IPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa’kK€HUE CBETA, Pa3JIo’KEHNE OEJIOro CBETa B CIEKTP U CIOKEHUE CHEKTPaJIbHBIX
LIBETOB, JUCIEPCUs CBETA, €CTECTBEHHAS PAJUOAKTHUBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CHeKTpa M3JIy4YEeHHs) N0 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHUE HM3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKpPYXKaOLEM
Mupe (B TOM uucie (U3UYECKHE SIBJICHHS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBrkeHue 1iaHer (COJMHEYHOM CHCTEMBbI, PEAaKTHMBHOE JBH)KEHUE JKHUBBIX
OpPraHu3MOB, BOCHPUSATHE 3BYKOB >XMBOTHBIMH, 3E€MIICTPSICEHHE, CEHCMUYECKHUE
BOJIHBI, IIyHAMH, 9XO0, IIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOIOTHUYECKOe
JEUCTBUE BUIUMOTO, YIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO U3IyYCHUMH,
€CTECTBEHHBIN PAJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaAHOAKTUBHOE
U3JIy4YEHUE MPUPOJHBIX MHUHEPAJIOB, JACHCTBHE PaJWOAKTUBHBIX H3ITy4CHUN Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOAMUTH MPAKTUUECKYIO 337adyy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
ONMKCHIBATh M3YYECHHbIC CBOWCTBA Tel M (PU3MYECKUE SIBICHUS, HCIOJIb3YS
bu3nyeckue BeNMYMHBI (CpeIHSIE W  MIHOBEHHAas CKOPOCTh Tejla TMpH
HEPAaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, NIEPEMELIEHNE, YTh, YIJI0Bas CKOPOCTb,
CWJIa TPEHHS, CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO TaJACHHUS,
BEC Tejla, WMITYJIbC TeJla, UMITYJIbC CHJIBI, MEXaHW4YecKas padoTa W MOIIHOCTH,



MOTEHIUAJIbHASl DHEpPrusi Teja, TMOJHITOr0 HaJ MOBEPXHOCTHIO  3€MJIH,
MOTEHUHUAJIBHAS DHEPTUsl CXKATOM IPYKUHbI, KUHETUYECKAas DSHEPrus, IOJIHas
MEXaHU4ecKas SHEprus, NEePUOJ U YacTOTa KoJieOaHUM, NJTMHA BOJHbBI, TPOMKOCTh
3ByKa UM BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb IMPEJIOMIICHUSI CPEIbl), MPHU
ONMKMCAHUM TPABUIIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (POpMyIbI,
CBSI3BIBAIOLIUE JIAaHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYUHAMU, CTPOUTD
rpauKy U3y4EeHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEJTNINH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HCIOJIb3Ys
3aKOH COXPaHEHUsI HHEPruU, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIHUII
CYyNEepHO3UIIUA CHUJI, MPUHIMUI OTHOCUTEIHLHOCTU [‘anmunes, 3akoHbl HprOTOHA,
3aKOH COXPaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKEHHUS U MPEIOMIIEHUS CBETA, 3aKOHBI
COXpaHEHHMS 3apsAA0BOTO U MACCOBOIO YHUCEN MPHU SACPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSCHATHh (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyalluid MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MPUUYUHHO--
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE M3 2—3 JIOTHYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB HWIU
3aKOHOMEPHOCTEH;

pemath pacy€THble 3aJaud (ONMUPAOIIMECSs HAa CUCTEMY W3 2—3 ypaBHEHHM),
UCIIOJIb3YsI 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIONINE (PU3MUECKUE BEIMYUHBI: HA OCHOBE
aHaju3a YCJIOBHUS 3aa4yM 3alKChIBATh KPATKOE YCIIOBHE, BBISBISATH HEIOCTAIOIINE
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIJbI, HEOOXOAUMBIC IS
peuieHns, MPOBOAUTh pPACUETbl M OLEHUBATh PEATUCTUYHOCTh IOJIYYEHHOTO
3Ha4YeHUs! (PU3NUECKON BETUUUHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE€ MOXKHO PEIIUTh MPU MOMOIIM (HU3UYECKUX
METO/IOB, HCHOJb3ys ONHCAHWE UCCIENOBAHUS, BBIICIATH MPOBEPSEMOE
MPEANO0JIOKEHNUE, OLICHUBATh MPABUWIBHOCTh MOPSIIKA MPOBEACHUSI UCCIICIOBAHUS,
JIeJIaTh BBIBO/IbI, THTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJECHUN 1 ONIBITOB,;
MPOBOJIUTH OIMBITHl 1O HAOMIOJEHUI0 (U3HYECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHHs YHEPTUH,
3aBUCUMOCTh TEpuoJia KoJeOaHWil TPYKUHHOTO MasiTHUKA OT MacChl TIpy3a u
HKECTKOCTU TPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJIbIX KOJIeOaHUi,
NPSIMOJIMHEMHOE paclpoOCTPAHEHUE CBETa, Pa3jloKeHHE OesIoro CBeTa B CHEKTP,
U3y4YeHUE CBOMCTB M300pa)K€HUS B IUIOCKOM 3€pKajie M CBOWCTB HM300pa)kKeHUs
npeaMeTa B coOuparomield JMH3e, HaONIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX
CHEKTPOB HM3IIYUYEHHMSI): CAMOCTOSATEIBbHO COOMpaTh YCTAHOBKY K3 H30BITOYHOTO
Habopa 000pyI0BaHMsI, OUCHIBAThH XOJ] ONbITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBO/IbI;

MIPOBOJIUTH TIPU HEOOXOJUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONPEAeIss CpeaHee
3HAUCHUE U3MEPSIeMON BeTWYNHBI ((DOKYCHOE PACCTOSTHUE COOMpAIOIIEH JIMH3BI),
000CHOBBIBaTh BHIOOP cIoc00a u3MepeHus (M3MEPUTENHHOTO MPUOOpa);



OPOBOAUTH  HCCIEJOBAaHME  3aBUCUMOCTEM  (UM3MUYECKUX  BEJIMYHH  C
UCIIOJIb30BAaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTb IYTH OT BpPEMEHHU IpHU
PaBHOYCKOPEHHOM JBI)KEHHH 0€3 HadyaJbHOM CKOpPOCTH, NEpHoAa KoJeOaHW
MaTEMaTHYECKOr0 MasiTHUKA OT JIUIMHBI HUTH, 3aBUCUMOCTH yIjla OTPaKEHUs CBETa
OT yIJla TaJeHUd M yrja MpeloMJIeHHMs OT yrjia MNajeHHs): IUIAaHUPOBATh
UCCJIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTAThHI
MOJTyYEHHOM 3aBUCUMOCTH (DPM3MUYECKUX BEJIWYUH B BUAE Tabnuil U TpaduKoB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYMH (CpPEeIHss CKOPOCTh U
YCKOpEHHUE Tejla IMpPU PAaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHUE CBOOOJHOIO
najicHus, KECTKOCTh  MPYXKUHBL, KOA(P(QUIMEHT TPEHUS  CKOJIbKEHUS,
MeXaHW4yeckas paboTa W  MOIIHOCTb, dYacToTa UM MepHoj  KojeOaHui
MaTEMaTUYECKOTO U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHia CcOOMparomiei
JUH3bl,  PAJAMOAKTUBHBIN  (OH):  IJIAHUPOBAaTH  HU3MEpPEHUs,  COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHMS, CIEAYsI MPEII0KEHHON
WHCTPYKIMHM, BBIYUCIATH 3HAUYEHHE BEJIMYMHBI W AHAIM3UPOBATh IOJYyYECHHbIE
PE3YIBTATHI C YYETOM 3aJaHHOM NOTPEIIHOCTY U3MEPEHN;

coOI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3nnyaTh OCHOBHbBIE MPU3HAKU MU3YyUYEHHBIX (PU3MUECKUX MOJENeH: MaTepralibHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBIN UCTOUYHUK CBETA, Jy4, TOHKAs JINH3A,
IUTAHETapHAasi MOJIEIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO $1/1pa;
XapaKTepU30BaTh MPUHIMIBI JECUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C ONOpPOM HAa HMX ONUCAaHUA (B TOM YHCIE: CIUIOMETp, NATYUKH
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
doToanmapaT, ONTHUYECKUE CBETOBOJBI, CHEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), ucmofb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U
HEe00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IpHU
pellIeHnH Y4eOHO--MPAKTUYECKUX 3a/lad, ONTHYECKHE CXEeMbl JJIi MOCTPOCHHUS
M300paKEHUM B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

NPUBOAUTH MPUMEPHl (HAXOAUTh HWH(GOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HHU A1 OOECredeHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroLIEN Cpeie;

OCYILECTBIATh MOMCK HH(pOpManmu ¢usndeckoro cojnepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYsl MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHUs
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMaIMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh TMPHU  BBIMOJHEHUU Y4YEOHBIX 3aJaHUM  HAYYHO--TIONYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsA, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU



WuTepuer, BnameTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MIPeoOpa3oBaHuUs
MH(pOpPMaIIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
UH(POpPMAIIMU U3 HECKOJIBKUX MUCTOYHUKOB (PU3MUECKOIO COACpKaHUs, MyOIMYHO
IIPEACTABIATh PE3YJBTATHl IPOEKTHOM WM HCCIEN0BATEIbCKON JESITEIBHOCTH,
IIPY 3TOM I'PaMOTHO MCIOJIB30BAaTh N3YYEHHBIA NOHATUHHBIN anmapaTr u3y4aecMoro
pa3gena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHE IMIpPE3EHTAale ¢ y4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Koau4vecTBo yacoB
Ne ni/m HanmeHnoBaHue pa3je/ioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
MPOrpaMMbI Bcero Kontpoaburie TpakTuteckue oOpa3oBaTejibHbIE pecypchl
porp padoThI padoThI P peeyp
Pa3znen 1. ®usuka u eé poJib B
NMO3HAHMHU OKPY:KAKOIIEero Mupa
bubmuoreka [JOK
1.1 Pusuia - Hayka 0 IpUpozC 2 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 PuU3HUCCKHC BENMIMHEI 2 1 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAy4HBIN METOA 5 1 bubnuorexa [IOK
' MMO3HAHUS https://m.edso0.ru/7f416194
Wroro mo paszneny 6
Pa3znea 2. [llepBoHayajibHble
CBe/IeHHsI 0 CTPOEHMHU BellecTBa
bu6mmoreka [JOK
2.1 Crpocnue pemectsa 1 https://m.edsoo.ru/7f416194
29 JIBr>KeHWE U B3aUMOJICVCTBUE 5 1 bubnuoteka [JOK
' YaCTHI] BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 bubmmorexa LOK
https://m.eds00.ru/7f416194
Hroro no pazaeny 5
Paznen 3. [IBu:kenne u
B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
31 Mexanmraeckoe ABIKEHAC 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 Muepuus, macca, mioTHoCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [OK
3.3 Crna. Brpt cun 14 1 2 https://m.edso0.ru/7f416194
Hroro mo pazneny 21



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

Pasznen 4. /laBjienne TBEPAbIX
TeJI, JKHAKOCTEeH U ra3on

Hasnenue. [lepegaua naBneHust

4.1 TBEPABIMH TEJIAMH, )KUIKOCTIMU U 3 Eubmaoreka LJOK
' ’ https://m.edsoo.ru/7f416194
rasamu
bubmuoreka [JOK
4.2 HaBieHne XuIKOCTH 5 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOE NaBrIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a Ha 7 3 bu6mmoreka [IOK
' MOrPYKEHHOE B HUX TEJIO https://m.edso00.ru/7f416194
Utoro no pazneny 21
Paznen 5. PadoTra 1 MOIIIHOCTD.
JHeprus
bu6mmoreka [IOK
51 Pabora i mommocTs 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 Ilpoctbie MexaHH3MBL 5 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 MexaHiiecKas JHepros 4 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
HTorosoe noBropenue 3
OBIIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME



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 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ KoHTpoabHbIe IIpakTnyeckue o0pa3oBaTejibHbIE PeCypChI
MPOrpaMMbl Bcero
padoThI padoThI
Pasznea 1. TenyioBbie ABJICHUSA
N bubmuoreka [JOK
11 CrpoeHNe M CBOHCTEA BEIECTEa ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 Tennosrie mpouecch! 21 1 S https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznen 2. DiekTpuyeckue u
MATHHUTHBIC ABJICHUSA
21 | Sapamornm rons 7 i BuGmorexa LIOK
' P N https://m.edsoo.ru/7f4181ce
B3aUMOJIENCTBUE
. N bu6mmoreka [IOK
2.2 IToCTOSTHHBIN 3JIEKTPUUYECKHIA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.3 MarsuTHbIC ABICHHA 6 1 1.5 https://m.edsoo.ru/7f4181ce
2.4 DneKTpoMarHuTHast MHIYKIIUS 4 bubanorexa LIOK
' https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
HTorosoe noBropeHue 3
OBHIEE KOJIMYECTBO 68 3 145

YACOB I10 ITPOTPAMME



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 KVIACC

KoaunuecTBO 4acoB

Ne ni/m HanmeHnoBaHue pa3je/ioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
NMPOrpaMmblI Bcero Konrpoaripie HpakTueckne o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. Mexannueckue
sIBJICHUSI
11 MexaHn4ecKoe ABUKEHUE U 10 1 bubmuoreka [JOK
' CIOCOOBI €0 OIHUCAHMS https://m.edsoo.ru/7f41a4a6
N bubmuorexka [JOK
1.2 Bsaumonerictaue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3axomr! coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexanuueckue
KO0JIe0aHHUS U BOJIHBI
bu6mmoreka [IOK
2.1 Mexanmicciue koncbanms ! 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHnyeckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazjen 3. DiiekTpoMarHuTHoe
noJjie ¥ 3J1eKTPOMATHUTHBIE
BOJIHBI
31 DneKTpOMarHuTHOE MOoJIe U 6 2 bubnuorexa [JOK
' JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Paznen 4. CBeToBbIe sIBJICHNS
bu6mmorekxa [JOK
4.1 3aKOHBI pacIpOCTPAHEHNUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
43 Pasnoxxenue 6enoro csera B 3 2 bubnmuotexa [JOK
' CHEKTpP https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15



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

Paznen 5. KBanroBble siBJIeHUSA

51 Hcnyckanue u MOIIOLIEHUE CBETa 4 1 bubnuorexa [IOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 CTpocHue aToMHOrO 57pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
53 Fnepubie peaxiuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 17
Pasneu 6. [loBTOpUTEIbHO-
00001aI01IUIT MOYJIb
IT 600
' /1P yp https://m.edsoo.ru/7f41a4a6
KJ1acc
Wroro mo pazneny 9
OBHIEE KOJIMYECTBO 102 97

YACOB I10 ITPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
No KoJunyecTBO 4yacoB Hara DJIeKTPOHHbBbIE
w/n HaunMeHnoBaHMe pa3je/ioB U TeM Kontpoabnsie | Mpakriaeckne H3Y4YeHHs (uudposbie)
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 ®du3uka — Hayka o npupoje. SABieHus 1 05.09.2023
TIPUPOJIBI
2 dusndecKkue SBICHUS 1 07.09.2023
3 Ouznyeckue BEIMYNHBI U UX 1 12,09 2023
U3MepeHue
VYpoxk-uccienopanue "OnpeneneHue
4 LIEHBI JICJIEHUS IIKaJIbl U3MEPUTEIHHOTO 1 1 14.09.2023 TOYKA POCTA, mwadposaz
" ¢dbuszndeckas JadbopaTopus
npudopa
MeTo/1bI Hay9HOTO TTO3HAHHUS.
. bubmuorexa [JOK
5 Onucanue (1)I/ISI/I‘ICSKI/IX SIBJICHUM C 1 19.09.2023 https://m.edsoo.ru/ff09f72a
TTOMOIITBIO0 MOJICTICH
Ypok-uccienoanue "M3mepenue
6 TEMIIEPATYPHI TIPU TTOMOIIIH 1 1 91092023
KHUJKOCTHOTO TEPMO METpa U AaTYUKa
TEeMIEepaTypsl
7 | norammmonne mnexpermos srpocrze | 1 26.00.2023 | Dubmtoreka LIOK
a 1K€ TUCKD p R https://m.edsoo.ru/ff09fe0a
BeleCTBa
VYpok-uccnenosanue «OreHka
8 JIraMeTpa aToMa METOAOM PsIoB (C 1 28.09.2023
ucnoJib30BaHueM ¢otorpaduii)»
bu6mmoreka [JOK
9 JIBr>KeHUEe YacTHI] BEIIECTBA 1 1 03.10.2023 https://m.edsoo.ru/ff0a013e
10 ArperaTtHble COCTOSIHHSI BEILIECTBA 1 05.10.2023
Oco0eHHOCTH arperaTHbIX COCTOSHUHN
11 BOJbI. O000IIIEHNE 10 pa3eTy 1 10.10.2023 bubmuorexa LJOK

«HCpBOHa‘-IaJIBHBIC CBCIACHHA O

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CTPOCHHUHU BEIICCTBAY

MexaHnueckoe IBUKEHUE.

bu6mmoreka [IOK

12 PaBHOMEpHOE 1 HEpaBHOMEpPHOE 12.10.2023 https://m.eds00.ru/ff0a05c6
JBKECHUC
bu6mmoreka [IOK
13 Cxopoctb. Equnuiisl ckopoctu 17.10.2023 https://m.edsoo.ru/ff0a079c
Pacuer nytu u BpeMeHH JIBHIKCHHS.
bu6mmoreka [IOK
14 MammHHCT 3/1eKTPOBO03a. 19.10.2023 hitps://m.edsoo.ru/ff0a0aed
IIpopmMunnmMym
Nuepuusa. Macca — Mepa HHEPTHOCTH bubnnorexa [JOK
15 Te 24.10.2023 https://m.edsoo.ru/ff0a0c10
16 IInotHOCTh BeliecTBa. PacueT Macchl u 26.10.2023 bu6mmoreka [IOK
o0beMa Teja 1o ero MIOTHOCTH T https://m.edsoo.ru/ffOa0fee
17 Ha6opaTopHa;I pabora «OnpeneneHue 07.11.2023
TUIOTHOCTH TBEPJIOTO TEJIa
Permrenuie 3agaud mo reMme "I1OTHOCTE bu6mmoreka [IOK
18 BeecTsa 14.11.2023 https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepUCTHKa
19 B3auMoeicTBus Ten. Cuia yrnpyrocTH. 16.11.2023
3axoH ['yka
JlabopaTtopHas paborta «3yueHue
20 3aBUCHUMOCTH PACTSKCHUS 2111.2023
(nehopmaniuu) Ipy>kKUHBI OT o
MIPUJIOKEHHOM CHUITBD)
21 SBnenne Tarorenus. Cuia TSKECTH 23.11.2023
CBsi3b MEX]y CUJION TSKECTH U MacCOH
bu6nmoreka [JOK
22 Iena. Bec Tena. "P€HI€HI/IC 3a7a4 10 TeEMe 28.11.2023 https://m.edsoo.ru/f0al778
Cuna TsKecTu
23 Cwuita TSKeCTH Ha APYTHX IJIaHeTax. 30.11.2023 bubnnorexka [HOK
Du3NUecKue XapaKTEPUCTHKH IJIAHET o https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Nsmepenne cuit. JluHamomeTp 05.12.2023 https://m.edsoo.ru/ff0al8ce
25 Bec tena. HeBecoMocTh 07.12.2023 bubmorexa LIOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

Crnoxenue ABYX CHUJI, HAIIPABJICHHBIX I10

. Z . bubnmoreka [JOK
26 2;[;014 npsimoil. PaBHozeicTByOIIas1 12.12.2023 https://m.eds00.ru/ff0ala7o
27 'I‘)CHIGHI/IG 3ajlad 10 Teme ) 14.12.2023
PaBHozelicTByIOIas cui
Cuia TpeHus u e€ Bubl. TpeHue B bubnmoreka [JOK
28 MIPUPOJIC U TEXHUKE 19.12.2023 https://m.edsoo.ru/ff0alb9c
JlaboparopHas padora «/3yuenue
3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS bubnuorexa [JOK
29 21.12.2023 )
OT CHJIBI JABJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIIUXCS MOBEPXHOCTEM»
30 PemeHHe“ 3a7a4 Ha E)HpeIleJIeHI/IC 26.12.2023
PaBHOJICHCTBYIONICH CHIIBI
Pemenwue 3amay mo Temam: «Bec Temay
’ bubnuorexa [JOK
31 «I"paduueckoe HsoﬁipaxceHHe CHID», 28.12.2023 hitps://m.e dS(I)_E).ru 160a1de0
«Cwitbly, «PaBHOJECHCTBYIOIIIAST CHIT»
KonTponbHas padoTa no remam:
«MexaHunueckoe JBIkeHue», «Macca,
32 IUIOTHOCTBY, «Bec Temay, 09.01.2024
«I"paduueckoe n300pakeHNE CUI»,
«Cuibi»
33 JlaBnenue. CriocoObl yMEHbBIIICHUS U 11.01.2024 bubmuorexa [JOK
YBEJIMUYCHUS IABJICHHS T https://m.edsoo.ru/ff0a20a6
TOUYKA POCTA, uudposas
34 JaBneHue raza. 3aBUCUMOCTbH J1aBJICHUS 16.01.2024 ¢busnveckas JabopaTopus
rasa ot o0béma, TeMIepaTypsl R bubnuoreka [IOK
https://m.edsoo.ru/ff0a2376
TOUKA POCTA, uudposas
[lepenaya naBieHust TBEPABIMU TellaMH, ¢buznueckas nadboparopust
35 18.01.2024
JKUIKOCTSIMU U razamMu. 3akoH [lackais bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJAKOCTH U Tase, 23.01.2024 bubmuorexa [JOK
BBI3BAHHOE JICHCTBHEM CHJIBI TSHKECTH T https://m.edsoo.ru/ff0a2718
37 Pemenne 3agay mo teme «JlapneHue B 25.01.2024 TOYKA POCTA, uudponas



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

JKUIKOCTU U rase. 3akoH [lackaisy

dbuszudeckas gabopaTopusi,
Nel2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmarormumecs: Cocy/sl 30.01.2024 hitps://m.edsoo.ru/ff0a2970
. bu6mmoreka [IOK
39 IManpaBnmueckuii mpece 01.02.2024 hitps://m.edso0.ru/f0a3136
40 Manowmetpsl. [lopiiHeBo#H KUAKOCTHBIH 06.02.2024
Hacoc
ATMmocdepa 3eMu 1 IPUIUHEI €€ bubnnoreka [JOK
4l CYIIIECTBOBAHHUS 08.02.2024 https://m.edsoo.ru/ff0a2b5a
TOYKA POCTA, uudposas
¢busnveckas maboparopus,
42 Bec Boznyxa. AtMocdepHoe 1aBieHue 13.02.2024 Nel3
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a
N3mepenune armocepHOTo 1aBICHUS. bubnnoreka [JOK
43 Omsbit Toppuyenn 15.02.2024 https://m.edsoo.ru/ff0a2da8
TOUYKA POCTA, uudposas
44 3aBUCUMOCTH aTMOC(HEPHOTO AaBICHUS 20.02.2024 ¢busmveckas JabopaTopus
OT BBICOTHI HaJl YPOBHEM MOPS bubnmnoreka [JOK
https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
45 22.02.2024 .
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemienue 3agad mo reme "" 27 02.2024
ATMoc]epHoe TaBIeHHe
JleiicTBHE KUAKOCTH U Ta3a Ha
bu6mmoreka [JOK
47 gg;};ymeﬁﬁoe B HUX TeJO. ApXHMeI0Ba 29.02.2024 https://m.edsoo.ru/ff0a3276
48 fﬁfﬁﬁiﬁiiﬁﬁfﬁ ngil«ggggeyn}gﬁf; 05.03.2024 | Puommorexa LOK
’ T https://m.edsoo.ru/ff0a33fc
Ha TEJI0, MOTPYKEHHOE B KHUIKOCTH)
49 JlaGopatopHnast paboTa 1o reme 07.03.2024 | bubnmoreka [IOK



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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«MccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOAE OT 00bEMaA IOTPYKEHHOU B
KUJKOCTb YaCTH TEJIa»

https://m.edsoo.ru/ff0a3514

bubmuoreka [JOK
S0 | Tnasanme Ten 12.03.2024 https://m.edsoo.ru/ff0a3a96
JIaboparopHast pabota
51 KoncrpyupoBanue apeomerpa uiu 1 14.03.2024
KOHCTPYHPOBAHUE JIOJKH H
onpezeseHue e€ rpy30noabEMHOCTH "
Pemenwue 3amay mo temam: «I[lnaBanue
bu6mmoreka [IOK
52 CYyJIOB. Bo3nyxonnaBaHI/Ive», «JlaBneHue 19.03.2024 https://m.edsoo.ru/ff0a3654
TBEPABIX TEJI, KUIAKOCTEH U Ta30B)»
KonTponbnas pabora no teme
53 «/laBrneHue TBEpIBIX TEN, KUIKOCTEH U 21.03.2024
ra3oB»
bu6mmoreka [IOK
54 Mexannueckasi pabora 0 2.04.2024 https://m.eds00.ru/ff0a3f82
bubmuorexa [JOK
55 MomtHocTs. EMUHHUITEI MOIITHOCTH 04.04.2024 https://m.eds00.ru/ff0a3f82
VYpok-uccienoBanue "OmnpeneneHue
56 paboThI CUIIBI TPEHUS ITPU 1 09.04.2024
PaBHOMEPHOM JBHKCHUH TeJIa 10 o
TOPU30HTAJILHOM MOBEPXHOCTH. "
57 [Ipocteie Mexanu3Mmsl. Poryar. 11.04.2024
PaBHOBecue cun Ha ppiyare
Pbruaru B TexHuke, OBITY U IPUPO/IE.
’ bu6mmoreka [IOK
58 Ha60pa30pHaﬂ pabota «VccnenoBanue 0.5 16.04.2024 https://m.edso0.ru/ff0ad78e
YCIIOBUY paBHOBECHS pbIYaray
Pemrenue 3agad mo teMe «Y CJI0BUA bu6mmorexa [IOK
59 paBHOBECHsI phlyara 18.04.2024 https://m.edsoo.ru/ff0a48a6
Koaddurment nonesnoro nericTpust
60 MexanusMa. JlabopaTtopnas pabota 05 23.04.2024

«M3mepenue KII/ naknonHOM
TIJIOCKOCTHY



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Pemenue 3agau mo teme "Padora, bu6mmoreka [IOK
61 MoIHOCTh, KIT/I" 1 25.04.2024 https://m.edsoo.ru/ff0a4c48
Mexanundeckas sHeprusi. Kunetnueckas bubnuorexa [JOK
62 Y MOTEHIMAIbHAS YHEPTUs . 04.05.2024 https://m.edsoo.ru/ff0a4252
3aKOH COXpaHECHHSI MEXaHUYECKON bubmuorexa [JOK
63 SHEPrUH . 07.05.2024 https://m.edsoo.ru/ff0a4360
Ypok-uccienoBaHue 1o Teme
64 "N3ydyeHne 3aK0HA COXPAHCHHUSI 1 1 14.05.2024
MEXaHWYECKON DHEPTUn'
65 KonTpomnpnas padota mo Teme «Pabora 1 16.05.2024
Y MOIITHOCTb. DHEPTHUSD)
Pabora ¢ TekcTamu 1o Teme bubmmoreka [JOK
66 "MexaHn4eckoe nBuxeHue" 1 21.05.2024 https://m.edsoo.ru/ff0adee6
67 PaESOTa C TEKCTaMH IO TevMe I[aBJ'I'eHI/Ie 1 22 05.2024 BI/I6J‘I.I/IOTeKa HOK
TBEPBIX TEJI, KUIKOCTEH U Ta30B https://m.edsoo.ru/ff0a4ffe
68 Pabota ¢ Tekctamu n(: teme "Pabora. 1 23.05.2024
MouiHocTh. DHEprus
OBILIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne KoJsnyecTBO 4yacoB Hara DJIeKTPOHHBbIE
wn HaunmeHnoBaHMe pa3/ie/ioB U TeM Kontpoabnsie | Mpakriaeckne H3Y4YeHHs (uudpossbie)
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIZ,BITI})IHG 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca 1 pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
5 Kpucraimmmaeckue u amopdHbIC Tena 1 bubmorexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallWJUBSIPHOCTb. 1 bubnnoreka [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaTue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO JIBUKCHHSI 1
YaCTHUI]
TOYKA POCTA, uudposas
9 Buyrtpennsis sueprusi. CriocoObt 1 %}?; (I)/I deckas 1aboparopus,
W3MEHEHUs BHYTPEHHEHN SHepruun Bu6miorexa 1IOK
https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Buael Tenionepenasu 1 https://m.edsoo.ru/ff0a6412
" VYpok-koHpepeHus HpaKTI/quecxoe Butmiorexa [IOK
WCIIO0JIb30BaHUE TEIJIOBBIX CBOMCTB 1 1

BCIICCTB U MAaTCPUAJIOB B ICIIAX

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

AHEeprocoOepekeHus "

KonndecTBo TemIoThL. Y aelbHas

bu6mmoreka [IOK

12 TEIJIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIJIOBOTO OanaHca. bubnunoreka [HOK
TennooOMeH U TeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "HMccnenoBanue TOYKA POCTA, mngposas
dbuszuveckas gabopaTopusi,
14 | ABACHHA TeII000MeHa TipH } N2
](;lc\)/IeIlnlil'I'dBaHI/H/I XOJIOAHOU U TOpsYeit Br6morexa LIOK
8 https://m.edsoo.ru/ff0a6a98
Pacuer koau4decTBa TEIIOTHI,
15 HEO0OXOMMOTO JIJII HarpeBaHuUs Tea v
BBIJICTISIEMOTO UM TIPH OXJIAXKJICHUN
TOYKA POCTA, uudpoas
16 JlaboparopHas pabora "Onpenernenue %}?ffqecmﬁ naboparopus,
yIIeJIbHON TEIIOEMKOCTH BelecTBa" BI_/I Gmorexa LIOK
https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TErIoTa bubnnoreka [JOK
Cropanus https.//m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaAHUE
18 K;H:;IMI?IP;IHZCK;i ”Pi“JeIHB;{I[I/ICJILHaH bubmiorexa HOK
' https://m.edsoo.ru/ff0a71d2
TETIOTA TIABJICHUSI
TOYKA POCTA, uudposas
19 JlaboparopHas padota "Omnpenenenue %}?5 Hrieckas abopatopus,
YACIBbHOU TETIOTHI TIJIaBJICHUS Jibaa" BI_/I Gmotexa LIOK
https://m.edsoo.ru/ff0a72fe
20 [Tapoo6pazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
Wcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YneabpHas Temiora TOYKA POCTA, uudponas
21 mapooOpa3oBaHus U KOHJICHCAIIUH. busmdeckas mabopartopusi,

3aBUCHUMOCTh TEeMIEPATyphl KUTICHUS OT
aTMOC(EpHOTO TaBJICHUS

Nel5
bu6mmorexa [IOK



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue OTHOCUTEIBHON
BJIQ)KHOCTH Bo3ayxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha onpeencHue
BJIQXKHOCTH BO3/yXa

24

[TpuHIHIB pabOTHI TETIOBBIX
neurateneit. [lapoBas TypOuna.
JlBuraTenb BHYTPEHHETO CTOPAHMS

25

KIIJI TenmoBoro aurarens. TemnaoBbie
JIBUTATEIIM U 3aIUTA OKPYKAKOIIEH
cpebl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUSI U MIPEBPALLICHUS
SHEPrUH B TEIUIOBBIX IpoLEccax

27

Pemrenne 3amgad o reme "TeruioBeie
sBIeHUS. VI3MEHEeHHe arperaTHpIx
COCTOAHUHA BerecTsa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KoHntposbHas paboTta 1mo teme
"TerutoBble gBieHUA. I3MeHeHnE
arperaTHbIX COCTOSIHMM BeniecTa'

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onextpuzanus Ten. [[Ba pona
AIEKTPUYECKUX 3apsIOB

30

VYpok-uccnenoBanue "IiaeKTpU3aLML
TeJ UHAYKIUEH U npu
COMPUKOCHOBEHHUH"

31

B3anMopeicTBre 3apsyKeHHBIX TEIl.
3akon Kymnona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

Onektprueckoe nose. HarpsxkeHHOCTh
anekTpuyeckoro nosst. [puHnmn
CYTNEPIIO3HIINU JIEKTPUYECKHUX MTOJIEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8ala

33

Hocwurenu snexTpudeckux 3apsioB.
DOneMeHTapHbIN 3apsia. CTpoeHue aroma

34

IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXpPaHEHHMsI NIEKTPUUECKOr0 3apsiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a786c
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35 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka [HOK
CBOMCTB JIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIEeKTPUYECKHUM TOK, YCIIOBUS €T0
36 cyLuecIT)BOBaHHsL I/IC”’Ig‘-IHI/IKI/I Bubmorexa ITOK
https://m.edsoo.ru/ff0a95a4
JIEKTPUUYECKOr0 TOKA
37 JIeficTBUS PIEKTPUIECKOTO TOKA buGmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 | 2NEeKTPUYECKOTO IMOJIs Ha IPOBOJIHUKHU U 1
JUDJIEKTPUKN"
39 DNEeKTpUUECKUN TOK B METAJUIAX, bubnnorexa [HOK
SJKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpudecKas Iernb U e€ COCTaBHbBIE
4acTH
Cuna toka. JlaGopaTopHas pabora TOHKA POCTA, madposas
41 "N3mepeHue 1 peryJiupoBaHue CUIbI 0.5 (usmiecka naboparopus
Toxa" bubnnorexa [HOK
https://m.edsoo.ru/ff0a8bd6
DNeKTpUUECKOe HATIPSKEHHE. TOUYKA POCTA, uudposas
42 Bonbr™merp. JlaGopaTopHas pabora 05 ¢duznueckas nadboparopust
"N3mepenue u peryiupoBaHue ' bubnuoreka [IOK
HanpspkeHus" https://m.edsoo.ru/ff0a9e14
43 CornpoTuBiieHNE NPOBOJHUKA. bubnmnoreka [JOK
VY ienpHO€E CONPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JIaGoparopHas paboTa "3aBUCUMOCTb TOHKA POCTA, mngposas
¢uznueckas nabopaTopus,
44 | PTEKTPUYECKOTO CONPOTHBICHNS 1 N1
IIPOBOJIHUKA OT €r0 JAJIUHBI, MJIOIA 1
ngnepIe[quro cequﬁs{ u M;Tepnfnf' ' bubmorexa LIOK
https://m.edsoo.ru/ff0aa738
3aBHCUMOCTH CHITBI TOKA OT
45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmiorexa LIOK
. https://m.edsoo.ru/ff0aad44a
46 JIaGoparophas pabota "HccnenoBanue 1 TOUKA POCTA, uudponas

3aBUCHUMOCTH CHUJIbI TOKA, UAYIICTO

¢buznueckas nabopaTopus,



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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4yepes pe3ucTop, OT COMPOTUBICHUS
pe3ucTopa 1 HanpsLKEHUs Ha
pesucrope"

Nel9
bubmuoreka [JOK
https://m.edsoo.ru/ff0aa04e

IlocnenoBaTenbHOE U napajjiCJIbHOC

47 COEJIMHEHUS TPOBOJIHUKOB
JlaboparopHas padora "IIpoBepka TOYKA POCTA, uudporas
48 MIpaBWJIa CIOKEHUSI HAMIPSHKEHUN TTpU ¢dusnueckas maboparopus
MOCIEA0BATEILHOM COCIMHEHUH JIBYX bubnnoreka [HOK
pe3ucTopoB” https://m.edsoo.ru/ff0aaa58
JlaboparopHas padora "IIpoBepka TOYKA POCTA, uudpoas
49 MpaBuJIa Ui CHUJIBI TOKA MPU ¢busnveckas maboparopus
MapaJuIEIbHOM COCIMHEHUH bubnuoreka [IOK
pe3ucTopoB” https://m.edsoo.ru/ff0aadle
Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
50 Oma g paSIIJ'II/ILIHOF(I)) COEIMHEHUS Brommozexa [IOK
https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnuorexa [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
TOUYKA POCTA, nudposas
JlabopaTtopHas pabota "OnpeneneHue ¢dbusmdeckas gabopartopusi,
52 pabOThI U MOLITHOCTH JIEKTPHUUECKOTO Ne6
TOKa" bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre enH U MOTpeOuTenu
53 AIEKTPUIECKOIN YPHEPTUU B OBITY. bubnmnorexa [JOK
KopoTkoe 3aMbIkaHue. JIEeKTPHK. https://m.edsoo.ru/ff0ab660
IIpopmuanMym
Pemrenue 3agau o reme
54 "DyeKTpuYecKue 3apsanl. 3apsKeHHbBIS bubnmoreka [JOK
Tella U UX B3aUMOJEHCTBHUS. https://m.edsoo.ru/ff0abd2c
[ToCTOSIHHBIN 27EKTPUYECKHNA TOK"
s 'IE;)HTPOJILHEU{ paborta mo Teme Butmiorexa [IOK
JIEKTPUYECKHE 3apsiIbl. 3apsHKEHHBIE

TejJa U UX B3aUMOJCHCTBUS.

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aa04e
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[TocTOAHHBIN 2JIEKTPUUYECKUI TOK"

ITocTostHHBIC Mar"HuThbl, UX

56 .
B3aMMO/ICICTBUE
TOYKA POCTA, uudposas
57 VYpok-uccnenosanue "M3yuenue nonei 1 buszmveckas JadbopaTopus
MOCTOSSHHBIX MAarHUTOB" bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe noje. MaruutHoe mnosie
58 3eMJIM U €ero 3HaYeHue JUIs )KA3HU Ha Egggﬁrﬁ?;(s%ggllﬁf%wba
3emiie T '
OmnsIT OpcTena. MarauTHoe nose
59 ANEKTPUYECKOTO TOKa MarHuTHoe mose Egggﬁr%Tg;s%ggﬁancl 42
KATYIIKU C TOKOM
I TOYKA POCTA, uudpoas
pUMEHEHHE JIEKTPOMArHuTOB B
60 TexHuke. JJaboparopnas pabora 05 %}?;ZI%CKM naboparopus,
"N3yuenue nencTBus M'?FHI/ITHOFO OJISt ) BI_/I 6motexa LIOK
11 TIPOBOIHHI € TOKOM https://m.edsoo.ru/ff0ac74a
DNEeKTPOIBUTATENb TOCTOSTHHOTO TOKA.
Hcnonb3oBanue anekTpoaBuratTeneii B
61 TEXHUYECKUX YCTPONCTBAX U Ha bubnuoreka [IOK
TpaHcnopte. JlaboparopHas paboTa https://m.edsoo.ru/ff0ac86¢c
"KoHcTpynpoBanue 1 u3ydeHue padoTsl
NEKTPOABUraTeNs"
OnsiTel @apajnes. 3akoH
62 ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio JleHna
Onektporereparop. Crocoos
63 MOJIYYEHUS DIICKTPUIECKOM SHEPTUH.
DNIEeKTPOCTAHIINN Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX DHEPTUU
Pemrenue 3agad mo reMme
64 "DneKTpUUeCcKre U MarHUTHBIE

aBiIeHus"



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

KonTponbnas pabora no teme

65 "DNeKTpuUYecKre 1 MarHUTHBIC 1 bubmnorexa LIOK
" https://m.edsoo.ru/ff0acb14
SIBJICHUS
66 Pabota ¢ Tekctamu 1o Teme "TerioBbie 1 bubmuorexa [JOK
SIBJICHUS " https://m.edsoo.ru/ff0acc5e
67 Pabota ¢ TekcTaMu 110 TeMe 1 bubnuorexa [JOK
"ITocTOSIHHBIN JIEKTPUUYECKUN TOK" https://m.edsoo.ru/ff0acdc6
Pabora ¢ TekcTamu 1o Teme
68 |, ; 1
MarsuTHbIC SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I1O 68 145

ITPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne KoJsnyecTBO 4yacoB Hara DJIeKTPOHHBbIE
wn HaunmeHnoBaHMe pa3/ie/ioB U TeM Kontpoabnsie | Mpakriaeckne H3Y4YeHHs (uudpossbie)
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 MexaHnuyeckoe IBUKEHUE. 1
MarepuanbHas TOUKa
2 Cucrema orcuyeta. OTHOCUTEIBHOCTh 1 bubnmoreka [JOK
MEXaHUYECKOI'0 JABMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE nIpsiMOJIMHEWHOE 1 bubnuorexa [JOK
JIBHYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIUHENHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTH
5 [IpsiMonHENHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBHOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO
6 paBHOYCKOpEHHOTO ABIKeHUs. [ paduk 1
CKOPOCTH
JIaGoparopHas padota "Omnpenenenue
7 yCKolfeHI/I;II) Tenf pu paBHOI})IciopeHHOM 1 1 bubmiorexa HOK
. " https://m.edsoo.ru/ff0adb18
JIBUKEHHMH 110 HAKIIOHHOW MJIIOCKOCTH
8 CBoboanoe naaenue tei. OnbITh 1
lanunes
PaBHOMEpHOE IBUKEHUE TTO
9 okpyxHoctH. [lepron u yactora 1 bubnuoreka [IOK
oOparienus. JIuneiHas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 L{leHTpOCTpPEMUTENBHOE YCKOPEHHE 1
11 [TepBeiit 3akon HetoToHa. Bexktop cuiib 1 Eubmorexa LIOK
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. 1 bubnnorexka [JOK
PaBHOnelicTBYIOIIAS CHJTa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

Cynepro3unus cui

https://m.edsoo.ru/ff0ae982

14 Pemenue 3aga4 Ha npuMEHEHUE bubnnoreka [HOK
3aKk0HOB HploTOHA https://m.edsoo.ru/ff0aeb6c

bubmuorexa [JOK

15 Cuna ynpyrocti. 3axou I'yxa https://m.edsoo.ru/ff0aeca2

16 Pemrenue 3agaud mo teme «Cuiia
YIIPYTOCTHY

17 JlabopaTtopHas pabora «OnpeneneHue bubnnoreka [HOK
YKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28

bubnnoreka [JOK

18 Cua Tpenus https://m.edsogru/fanf738

19 Pemenue 3amau mo treme «Cuita bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26

20 JlaboparopHas pabota "Omnpenernenue bubmmoreka [JOK
ko2 puImeHTa TpeHUs CKOIbXKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3anay no teme "3aKoHbI

21 HerotoHna. CIII/IJ'Ia ynpyroctu. Cuiia bubmorexa HOK

" https://m.edsoo.ru/ffOafb8e
TPCHUS
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEHUE CBO60§HOF0 bubmiorexa LIOK
https://m.edsoo.ru/ff0af044
TaJCHUS
VYpok-koHpepenmus "JIBrmxenue Ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conneunast cucrema). 'amaktuxu"
Pewmenune 3anau no teme "Cuia
24 T:)K:CTI/IGI; 3§KOH gceiﬂpriro bubmiorexa LIOK
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [lepBas kocMHuyecKasi CKOPOCTb. bubnuorexa [IOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTEepHAIBHOW TOUKHU.

26 AbGcomoTHOo TBEpOe Teno. PaBHoBecue bubnnorexka [JOK
TBEPJOTO TENA € 3aKPEIVIEHHOW OCBIO https://m.edsoo.ru/ffOafe36
BpaIlICHUS

27 MowmeHT cuibl. LleHTp TskecTH



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

28 Pemenne 3agau mo teme "MoMeHT bubmuorexa [JOK
cuibl. Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
Pemenue 3amau mo reme
29 "MexaHqufKoe IBIDKEHUE. bubmiorexa LHOK
N " https://m.edsoo.ru/ff0b0408
B3anmopeiicTBue Ten
KonTpomnpHas pabora mo Teme
30 "MeXIE)lHI/I‘ICCK(I))e IBIDKEHUE. Bubmorexa HOK
N " https://m.edsoo.ru/ff0b06ec
B3aumopeiicteue ten
Nmnynbe Tena. UMmynbse cuiibl. 3aK0H
31 copoHeHH;[ I/IMHYJII)ZEL Yupyroe u bubmiorexa LIOK
. https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBUE
32 Pemenue 3agad mo treme "3akoH bubmuorexa [JOK
COXpaHEeHUs UMITyJbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnus "PeakTuBHOE
JIB)KCHUE B MPUPOJIE U TEXHUKE"
34 Mexannyeckas paboTa U MOIITHOCTb Etlilgsj:l/ljr?f:ci%gr(u)lllffObOa8 4
35 PaboTa critbl TSKECTH, CHITBI bu6mmoreka [IOK
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS NIPU
pPaBHOMEPHOM JIBHKEHHUH TeJa 1o
TOPU30HTAIILHON TOBEPXHOCTH
37 CBsi3b DHEPTUH U PAOOTHI.
IloTeHnmanpHas SHEpPrust
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KWHETHUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUs YHEPTUH B
39 MexaHuke. MHiKeHep-IHepreTuk.
NPOoPMHUHUMYM
40 JIaGoparophas pabota «/3yuenue bubnnorexka [JOK
3aKOHA COXPAHEHUS YHEPT UM https://m.edsoo.ru/ff0b12fe
a1 KonebaTenpHOE TBHIKEHUE U €r0 bu6mmoreka [IOK

XapPaKTCPUCTHKHU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

42 3aTyxatromue KojieOaHusl. bubnunoreka [HOK
Breinyxaennsie koyebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii U NPy KUHHBINA
MasiTHUKH
TOYKA POCTA, mudpoas
Ypoxk-uccienopanue «lccnenoBanue
o ¢busnueckas adbopatopus,
44 3aBUCHMOCTH Tepro/ia KoneOaHui Nel
MOJIBEIICHHOTO K HUTHU TPy3a OT JJTUHBI B
HI/I?I/I» Py s bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a
45 [IpeBpamienue 3Hepruu npu
MEXaHHUYECKUX KOJICOaHMSIX
JlabGopaTopHas pabora «OnpeneneHue
46 ‘-IaCTOI?H)I Hpne IfO a Kone6a§1/1l1[71 Eubmorexa IIOK
PO https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasiTHUKa»
JlaboparopHas pabota «3mepenue bubnnoreka [JOK
47 _
YCKOpPEHUSI CBOOOIHOTO MaICHUsD https://m.edsoo.ru/ffOb197a
Mexanunueckue BosiHbl. CBOMCTBA
48 MeXaHH4YecKux BoJH. [IpoonbHbIe 1 bubmorexa LIOK
- 4P https://m.edsoo.ru/ffOb21fe
MTOTICPEYHBIC BOJIHBI
Ypok-koHpepeHmus "MexaHnndeckue
49 BOJIHBI B TBEPIOM Teie. CelicMuieckue
BOJIHBI"
50 3ByK. PacripocTpanenue u oTpakeHue
3BYKa
Ypok-uccnenosanue "Habmonenue
51 3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"
50 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHUI PE30HAHC
VYpok-koHpepenius "YIbpTpa3zByK U bubnmuorexa [JOK
53 " :
UH(pa3BYK B IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0b23ca
Pemenue 3amau mo teme "3akoHbI
a bu6mmoreka [IOK
54 coxpaHeHusa. MexaHndeckue

Koyie0aHuA M BOJTHBI"

https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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KontposbHas padota mo teme "3aKOHbI

55 coxpaHeHus. MexaHn4eckue
KoJieOaHusI U BOJTHBI'"
56 DNeKTPOMarHuTHOE IoJIe. bubnnoreka [HOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBOJiCTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-kouhepennus "llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnnoreka [HOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBSI3H"
VYpoxk-uccienopanue "N3yuenue
p o 8 i bu6mmoreka [IOK
59 CBOMCTB AJICKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
ITOMOIIIbI0 MOOMJIBHOTO TeehoHa
Pemenue 3aga4d Ha onpeneneHue
60 YacTOTHI U JJIUHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko OF():TL CBeTa BOJ‘IIIjI)O]I:BIIeI CBOMCTBa bubmmorexa LIOK
p ' https://m.eds00.ru/ff0b31d0
CBETa
Hcrounuku csera. [IpsmonuHeitHoe
62 acTpOCTpaHEHUE CBIe)Ta 3arMeHus bubmorexa LIOK
pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpa)k€HUs CBETAa. 3epKaja.
63 PemeHHep3a11aq Ha Il I/IMeHeI:-II/Ie 3aKOHa bubmorexa LIOK
p https://m.edsoo.ru/ffOb38c4
OTpaXEHUs CBETA
IIpenomiienue cBeta. 3aKoH bubnnorexka [JOK
64
IIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 HCHOHB3OB§?—I€I€ HOHHorpo BHYTpPEHHETO buGmorexa LIOK
YP https://m.edsoo.ru/ff0b3c5c
OTpPaXE€HUS B ONTUYECKUX CBETOBOAAX
JlabopaTtopHas pabota "HccinenoBanue
66 3aBUCHUMOCTH yTJia MPEJTOMIICHUS

CBETOBOTO Jy4a OT yIjIa MaJeHus Ha
rpaHuie "Bo3ayx-crekno""



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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VYpok-koupepennus "Vicronp3oBanue

67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBOJIbl, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [JOK
68 JIunzel. OnTHYecKast cuja JUH3bI https://m.edsoo.ru/fOb3f2c
69 [TocTpoenue n3o0pakeHUi B JTMH3aX buGmorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Omnpenenenue
70 (bOKngHOFIO) paCETOHHI/ISI u O%Tzllzlqecmﬁ Bubmorexa ITOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIICH JTMH3HI"
71 Ypok-koH(pepenmus "OnTudeckue bubnnoreka [JOK
JINH30BBIC TTPUOOPHI" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenuus "JledexTsl 3peHus.
Kak coxpanuts 3penue”
Pa3noxxenue 6enoro ceera B CIEKTp.
7 OneiTel HeroToHa. Croxkenne bubmuorexa [JOK
CIIEKTpaJIbHBIX 1IBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
CBETa
JIaGoparopHas paboTa "OnbITH 10
a3JI0’KEHUIO OEJIOro CBETA B CHEKTP U
75 I];OCHpI/IHTI/IIO [[BETa MPEIMETOB HpI/IpI/IX bubmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHUH Yepe3 I[BETOBbIE
buabTphl"
Ypok-nipakTukyM "BosiHOBBIE CBOMCTBA
76 cBeTa: AMcIepcus, MHTepdepeHuns u
mudpakius"”
77 OmnbiThl Pesepdopna u miianerapuas bubnnorexka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynarel bopa. Monens atoma bopa
o Ucnyckanne u NOIJIOIEHHE CBETa Bu6moreka LIOK
atomMoM. KBaHTbl. JInHeiiuateie

CIEKTPBI

https://m.edsoo.ru/ff0c144c
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Ypok-npaktukyMm "HabGmroneHue

bu6mmoreka [IOK

80 CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUIBI bubmiorexa LTOK

https://m.edsoo0.ru/ff0c1672

82 Crpoenue atomHoro siipa. Hykionnas bubnmoreka [JOK
MOJIEJIb https://m.edsoo.ru/ffOc18ac

83 PanuoaxkTiBHBIE IPEBpAIICHHUS. bubmuorexa [IOK
N3otornbl https://m.edsoo.ru/ff0clald

84 Pemenue 3agau nmo teme: bubmuorexa [JOK
"PagmoakTrBHbIC ITpEeBpallieHUs " https://m.edsoo.ru/ffOclb4a

85 ITepron monypacmana
Ypok-koH(pepenuus "PaguoakTuBHbIE

86 HsrjIyqum([b Bli'[pI/IIlpOIIe MzéI[I/IIII/IHe bubmiorexa HOK

" ’ ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHbie peakuu. 3aKOHbBI
87 C(?X[I))aHCHSH SaI[I)}I,HOBOFO U MaccoBOTO bubmorexa LIOK
https://m.edsoo.ru/ff0c1c58
quCell

88 DHeprus cBA3U aTOMHBIX saep. CBs3b bubnuorexa [JOK
MAaCChI M SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3ampau no reme "fAnepHeie
peakiuun"

90 Peakuuu cunTe3a u neneHus saep. bubnuoteka [JOK
Ncrounuku sHeprun CoaHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenuus "Anepnas

91 sHepreTuka. J{ecTBus palnOaKTUBHBIX
M3JIy4E€HUH Ha )KUBbIE OpraHU3MbI"

Pemrenue 3agau o reme

92 "IJIeKTPOMarHuTHOE TIOJIE. bubnmoreka [JOK
ONEKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBnie siBneHus"

KonTponpHas pabora mo Teme

93 "DJIeKTPOMarHuTHOE TIOJIE.

DNEeKTPOMarHUTHbIE BOJHBI.
KBauroBsie sBiaeuus"



https://m.edsoo.ru/ff0c1550
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[ToBTOpenue, o6o0menue. Pemenue

bu6mmoreka [IOK

94 3KcnepHMeleanLHHx 3'?1;[2111 10 TEME 1 1 https://m.edsoo.ru/ff0c245a
BsauMoneiicTBue Tein
IToBTOpenue, 06001menne. Pemenne
95 pa(:]flTeTII){LII{)I(/I u Ka‘leCI:B:I-II/IHBIX 311:1[23 1o 1 Bubmorexa HOK
" " https://m.edsoo.ru/ff0c2572
teme "TerioBble MPoUeCcChl
[ToBTOpenue, o6o0menue. Pemenue Bu6morexa LIOK
96 | pacueTHBIX M KQ4eCTBEHHBIX 337124 IO 1 :
" o https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIX ABUTATENICH
[ToBTOpenue, 0600menue. Pemenne Butmorexa LIOK
97 pPacyYCeTHBIX M KaYECTBEHHBIX 3a/a4 110 1 ]
" " https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
IToBTOpenue, 0000menne. Pemrenue
98 3KCH€pI:/IMeH;‘aJII>HI>II];l( 3aJ1a4 110 TEME 1 1 bubmorexa [IOK
N " https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABICHUA
IToBTOpenue, 0600menne. Padbora c
99 TeK]ZTTaE/I; Eo TEME 'I'I:I))a}IiEHBI ' 1 bubmiorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o6o6meHue. Pabora ¢
100 TGKCT&E/II/I 10 TEME 'I'Iil<0J'IG6aHI/I5[ 51 1 Bubumorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpenue, o6o6menue. Pabota ¢ 1 bu6nmoreka [JOK
TekcTtaMHu 110 TeMe "CBeTOBBIE SIBIECHUA" https://m.edsoo.ru/ff0c3044
IToBTropenue, o6o0menue. Pabora ¢
102 | rexcramu no teMe "KBaHToBasg u 1
snepHas pusnka"
OBIIEE KOJIMYECTBO YACOB I1O 102 27

ITPOTPAMME



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* [leppimikun .M., UBanoB A.U., ®usuka. 7 kjnacc: y4eOHUK JJist
o01eo0pa3oBateNbHBIX yupexaeHuii, MockBa «IIpocsemenney, 2021

* [lepoimkun .M., IBanoB A.W., ®usuka. 8 kiacc: yaeOHUK J1s
o01eo0pa3oBaTeNbHBIX yupexaeHuit, MockBa «IIpocsemenney, 2022

 [leppimkun .M., I'ytHuk E.M., MBanoB A.W., IletpoBa M.A., ®usuka. 9
KJacc: ydeOHUK 1ns  o0meoOpa3oBaTeNbHBIX — yupexaeHud, Mocksa
«IIpocsemenue», 2022

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Mapon A.E., Mapon E.A. ®usuka. J(ugaktnyeckue Marepuansl. 7 kiacc. M.:
«dpoda» 2017

Mapon A.E., Mapon E.A., [To3oiickuit C.B. ®uznuka. COOpHUK BOIPOCOB U
3anau. 7 knace. M.: «JIpoda» 2017

Mapon A.E., Mapon E.A. ®usuka. [[ugaktnueckue Mmarepuaisl. 8 kiacc. M.:
«dpoda» 2017

Mapon A.E., Mapon E.A., [1o3oiickuii C.B. ®uznka. COOpHUK BOIPOCOB U
3aaad. 8 knace. M.: «lpoda» 2018

Mapon A.E., Mapon E.A. ®usuka. [{unaktuueckue Matepuansl. 9 kiacc. M.:
«dpoda» 2017

Mapon A.E., Mapon E.A., [1o3oiickuii C.B. ®uznka. COOpHUK BOIPOCOB U
3aaa4. 9 knace. M.: «lpoda» 2017

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru
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