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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKEe HAa YpPOBHE OCHOBHOIO 0OILIEro oOpa3oBaHMs
COCTaBJICHA HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 0Opa30BaTeIbHOM MPOrpPaMMbI, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuéroM (enepanbHON padoyeil mporpaMMbl BOCIUTAHUS U
Konnenuuu npenonaBanus yaeoHoro npeamera «Duzmkay.

Copepxanue mnporpamMMbl 10 (U3UKE HANpaBiIeHO Ha (GOPMUPOBAHUE
€CTECTBEHHOHAYYHOW T'pPaMOTHOCTH OOYYAIOIIMXCS W OpraHu3alyi0 H3ydeHUs
bu3UKM Ha ACSATEILHOCTHOW OCHOBe. B mporpamme mo (u3uke y4WUTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mpeaMera B peanusanuu TpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTMYHOCTHBIM U METANPEAMETHBIM pe3yJbTaTaM 00ydeHUs, a TAKXKe
MEXMPEIMETHBIE CBA3H €CTECTBEHHOHAYUHBIX Y4YEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHusl.

[Tporpamma mo gu3mKe ycTaHABIMBACT paclpeeiieHre y4eOHOro MaTepuaia
o rogaMm oOy4yeHus (Mo Kjaccam), mpejaraeT MpUMEPHYIO MOCIeI0BaTeIbHOCTh
M3y4YEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs IMPEAMETHOTO COAEpKAHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00y4aromuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa C IEIbI0 OKa3aHUS METOJAMYECKOU
MOMOLIY YYUTENIO B CO3JaHUU padoyeil MporpaMMBbl 10 y4eOHOMY MPEIMETY.

®duzrka ABIAETCI CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX
PEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHEH, OMoJIorue, acTpoHOMUEN U puznueckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEAOCTABIIACT HAauOoJee SICHbIC
oOpa3ibl TPUMEHEHUsI HAYYHOrO METO/a MO3HAaHUs, TO €CTh Ccroco0a Moay4YeHHUs
JIOCTOBEPHBIX 3HAHUN O MUDE.

OpHa Y3 TIaBHBIX 3a/lady (PU3MYECKOr0 0Opa3oBaHMsI B CTPYKType OOIIero
o0pa3oBaHUsI COCTOMT B (DOPMUPOBAHHWH E€CTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe y 00y4JaronIuxcsl.

N3ydenne Qu3ukun Ha 0a30BOM ypOBHE MpEIIOJaracT  OBJaJICHHE
CIEAYIOIIMMU KOMIETEHTHOCTAMHM, XapaKTEPU3YIOIIHMMH €CTECTBEHHOHAYYHYIO
IPAaMOTHOCTb:

e HAy4YHO OOBSICHSITH SIBJICHUS;

e OLIEHUBAThH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIICOBAHUS;

e UHTEPOPETHPOBATH  JAaHHBIE U  HCMOJB30BaTh  HAy4dHbIC
J0Ka3aTeIbCTBA AJIS MOJTYYEHHUs BBIBOIOB.

enn wusydeHuss ¢GU3MKKA HA YpPOBHE OCHOBHOro 00IIero oOpa3oBaHUs
onpezaenensl B KoHuenuuu mnpenonaBanus ydyeOHOro mnpeamera «®Pusnkay B
oOpa3oBaTenbHBIX oOpranu3auusx Poccuiickoit ®eneparuu, peamu3yroumux
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPaMMbl, YTBEPXKAEHHOMW  pelICHUEM



Komternn MunucrepcrBa npocsemienus Poccuiickoit @enepanuu (mpoTokoa ot 3
nexadpst 2019 r. Ne [IK4BH).
Hesun uzyyeHus pusuku:

MpUOOPETCHHE WHTEpeca W CTPEMIJICHHS OOYyJalomuXxcsi K HayqIHOMY
U3YYEHUIO TMPUPOJBI, Pa3BUTUE WX HWHTEJUICKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEM;

pa3BUTHE TPEICTABIICHUNA O HAYYHOM METOJIE MO3HAHUSA B (DOPMHUPOBAHUE
MCCIIEI0OBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;
(dbopMHUpOBaHNE HAYTYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa H3yUdCHHUS OCHOB
CTpOCHHS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHuEe TPEACTABICHUH O PONMM (U3NKH JISI Pa3BUTHS JPYTrUX
€CTECTBEHHBIX HayK, TEXHUKH W TEXHOJIOTHIA;

pa3BUTHE  TIPEACTABICHWM O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCHOHATBHON JCSITEIILHOCTH, CBSI3aHHOW ¢ (PU3MKOMA, MOATOTOBKA K
JTanbHEHIIIeMy OO YICHHIO B ’TOM HAIpPaBIICHUU.

JIOCTOKEHHE 3THX IIeJe MporpaMMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
o011ero oopazoBaHusi 0OECIICUUBACTCS PEIICHUEM CIICAYIOIUX 3a1a4:

npuoOpeTeHne 3HaHWM O JUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKMX, MAarHUTHBIX U KBAHTOBBIX
SBIICHUSIX;

MpUOOPETEHUE YMEHUH OIHUCHIBATH U OOBICHATH (DM3HUECKHUE SIBICHUS C
WCTIOJIb30BAaHUEM TOTYYCHHBIX 3HAHUN;

OCBOCHHME METOAOB pELICHUS IMPOCTEUIIMX PpacdyE€THBIX 3amad ¢
UCIOJIb30BaHUEM buznyeckux MOJIENeH, TBOPYECKHUX u
MPAaKTHKOOPUEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHI HaOII0aTh NPUPOIHBIC SIBJICHUS U BBINOIHATH OMBITHI,
na0oparopHble  pabOTBl W DKCIEPUMEHTAIbHBIE MCCICAOBAHUS C
UCIOJIb30BaHUEM U3MEPUTENBHBIX TPUOOPOB;

ocBoeHHE MPUEMOB paboThl ¢ MHPOpMaLHel (PU3HMUECKOro Coaep KaHUs,
BKJIIOUYasi HTH(POPMAILIMIO O COBPEMEHHBIX JTOCTHKEHUAX (PU3MKHU, aHAIIU3 U
KPUTHUYECKOE OLIEHUBAaHUE HH(POPMAIIHH;

3HaKOMCTBO €O c(epaMu Npo(ecCHOHATbHON EATENbHOCTH, CBSI3aHHBIMU
C (Qu3uKO, U COBPEMEHHBIMH TEXHOJOTMSIMH, OCHOBAHHBIMU Ha
JTOCTHKCHHSIX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOT'O OOIIETO

oOpa3oBaHus oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJENIO), B 8
kJjacce — 68 vacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B HEEIIO).

[Ipennaraemslii B nmporpamme no (pusuke nepevyeHb JadopaTopHbIX padboT U
OTBITOB HOCUT PEKOMEHIATEeNbHBIA XapaKkTep, YUUTENb JeIaeT BHIOOP MpOBEACHUS



1a00paTOpPHBIX pabOT M OMBITOB C YYETOM HWHIUBUAYATbHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, CIHCKa SKCIEPUMEHTAIBHBIX 3a/JaHHM, MpEeIaraéMbIX B paMKax
OCHOBHOT'O FOCYapCTBEHHOT'0 3K3aMeHa Mo (pU3HKeE.

COAEPXAHUE OBYUYEHUA

7 KIIACC

Paznen 1. ®usuka u eé poJib B NO3HAHUM OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o mpupone. SBinenus npuponsl. OuU3NUECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIIOBbIC, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuyuHbBL. W3Mepenne Qusnueckux BeauMuuH. DPuU3NYECKue
npubopsl. [lorpemHocts n3Mepenuii. MexayHapoiHas CUCTEMa €IUHHULL.

Kak ¢usuka u gpyrue ecrecTBEHHbIE HAyKH HW3Yy4alOT MPUPOJLY.
EcTtecTBeHHOHAYYHBI METOJ TMO3HaHWSA: HAONIOJIEHUE, IMOCTAHOBKAa HAyYHOTO
BOMPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmoaaemMoro sBieHus. Onucanue GU3NYECKUX SIBICHHUI C IOMOILBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHHUSL.

2. Dusnyeckue NMpuOOPHI U MPoLeaypa MPSMBIX U3MEPEHU aHAJIOTOBBIM H

1M (ppPOBBIM MPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue IEHBI ICICHUS KAl U3MEPUTEIHLHOTO TpUoopa.
2. HM3mepeHue pacCTOsSHUM.
3. H3mepenne 06bEMa )KUIKOCTH U TBEPAOTO TENA.
4. OrnpeneneHue pa3MepoB MAJIbIX TEIL.
5. M3mepenne temmepaTypbl NpPHU MOMOIIM >KUAKOCTHOTO TEPMOMETpa M
JlaTYMKa TEMIIEPATYPHI.

6. IIpoBeneHue wuccienoBaHUs IO MPOBEPKE THIIOTE3bI: JANbHOCTH MOJETA
niapyKa, MyIEeHHOIO0 TOPU30HTAILHO, TeM OOJbllIe, 4eM OOJbIlIE BhICOTA
IIyCKa.

Paszgea 2. [lepBoHayaibHbIC CBEACHHS O CTPOCHHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, WX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBm>kenne wyactur BemectBa. CBs3b CKOPOCTH JBWKEHHS YacTHL C
TeMmrneparypoil. bpoyHoBckoe aBwkenwe, auddysus. BzaumopelicTBue dYacTHIl
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, JKUJIKOCTEH M TBEPABIX
(KpUCTa/NIMUECKUX) Ted. B3auMocCBs3b MEXKAY CBONCTBAMHM BEIIECTB B Pa3HBIX



arperaTHhIX COCTOSTHUSX M WX aTOMHOMOJICKYISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JIBUIKEHHS.

2. Habmonenue muddys3un.

3. HaOmronenue SIBIICHUH, 0O0BSACHSIOIINXCS MPUTSIKEHUEM WA

OTTAJIKUBAHUEM YaCTHI BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM PSAI0B  (C  HMCHOJIb30BAaHUEM

dotorpaduwuii).

2. OmnbIThI O HAOIOACHHUIO TEIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSIKEHUSI.

Pa3nen 3. /IBu:keHHe U B3aUMojeilicTBHE TeJl.

Mexannueckoe IBUKEHHE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacuér mytu u
BPEMEHH JIBUKECHUS.

SlBneHve wHepuuH. 3aKOH HWHEPLUU. B3aummopaeicTBUE Ten Kak NpHYMHA
W3MEHEHHSI CKOPOCTU [IBIDKEHHs Teld. Macca Kak Mepa WHEPTHOCTH Tera.
[InotHOCTh BemiecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHUILIC
00BEMa BelIEeCTBA.

Cuiia Kak XapakTepucTuKa B3auMonaeucTBus teil. Cuila ynpyrocTd U 3aKOH
I'yka. M3MepeHne cuiibl C MOMOIIBIO AUHAMOMETpa. SIBJieHUE TATOTEHUS U CUJia
TskecTH. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HAMPABJICHHBIX MO OAHOM mpsimMoil. PaBHOnelcTByromas cui. Cuna TpeHus.
TpeHue CKOIbXKEHUs M TPEHHUE TTOKOs. TpeHue B IPUPOJIC U TEXHUKE.

Hemoncmpayuu.

Habmonenre MexaHu4ecKoro JBUKEHUS Tea.
N3mepeHne CKoOpoCTH NPSIMOJIMHENHOTO IBUKEHUS.
HaGmronenue siBIeHUs] UHEPLIMH.

CpaBHEHUE Macc 10 B3aUMOJICHCTBHUIO TEJl.
CnoxxeHue cui, HalpaBJIECHHBIX 10 OAHOW HPSIMOiA.

Jlabopamopuuvie pabomul u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS (IIapvKa B KUIAKOCTH,
MOJIEH BJIEKTPUYECKOT0 aBTOMOOWIISI U TaK Jajee).

2. OmpepeneHue CpelHEd CKOPOCTH CKOJIBXKEHHSI OpycKa WIIM IIapuKa IO
HAKJIOHHOM TIJIOCKOCTH.

1
2
3
4. Ha6J'IIOI[€HI/IC HU3MCHCHUA CKOPOCTH IIPpH B3aUMOJCUCTBHUU TEII.
5
6

3. OmnpeneneHue MIOTHOCTU TBEPIIOTO TENA.



4. OmbITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKEeHUs (aedopmaiun)
MIPYKUHBI OT IPUIIOKEHHON CHJIBI.

5. OmnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHMS CKOJIBKEHHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KUAKOCTEH U ra3oB.

JaBnenune. CriocoObl yMEHbBIIEHHS W YBEIUYEHHUS JaBiaeHus. J(aBneHue rasa.
3aBUCUMOCTb JaBJI€HHsS Ta3za OT 00béMa, Temmeparypbl. llepemaua naBieHus
TBEPABIMU TEJaMH, XUAKOCTAMU W razamu. 3akoH Ilackans. ITHeBMarnueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUS >KUIKOCTU OT IIyOuHBI. ['mapocraTudyeckuid
napazgokc. Coobuiaromuecs cocyasl. ['uapaBmnyeckue MeXaHU3Mbl.

Atmocdepa 3emin u atmocepHoe AamieHue. [IpuuuHbl CylliecTBOBaHUS
BO3AyHON 000s0uku 3emau. OmnbiT Toppuueru. M3Mmepenue aTtMocpepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOro JaBJICHUs OT BHICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOro JaBICHUS.

JlericTBuE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozgyxomnnaBanue.

JHemoncmpayuu.
3aBUCHUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBL.

Ilepenaua naBieHUs )KUIKOCTBIO U Ta30M.

Coo01maroniuecs cocypl.

['mapaBauyueckui nmpecc.

[IposiBnenue nercTBUst aTMOC(EPHOTO TaBICHUSI.

3aBUCUMOCTh BBITAIKUBAOIIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH Tea

o vk~ wnNn e

Y TJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIbI BECY BHITECHEHHOM JKUIKOCTH.

8. YcioBHE IJIaBaHUs TEN: MJIABAHUE UJIU TOTPY>KEHUE TEJI B 3aBUCUMOCTH OT
COOTHONIEHHUS TUIOTHOCTEHN TE€Ja U AKUJIKOCTH.

Jlabopamopusie padbomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEéMa NMOTPyKEHHOU B

N

JKHJIKOCTh YacTH Tea.

2. OnpenenieHre  BBITAIKMBAIOIICH  CHJIBL, JEHCTBYIOIIEH Ha  TeJo,
MOTPY>KEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIICH CHJIBI, TEUCTBYIOIICH HA TEJIO
B JKHJIKOCTH, OT MacCCHhI TeJIa.

4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOUIECH CHJIBI,
JIEUCTBYIONICH Ha TEJO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOMN B )KUIKOCTh
YacTH TeJIa M OT INIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue apeomeTpa WIM KOHCTPYHUPOBAaHUE JIOAKU H
OnpeaeIIeHUE €€ rPy30M0IbEMHOCTH.



Pa3znen 5. PaGora u MOIIHOCTB. JHeEprusi.

Mexannudeckas pabota. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbruara. [[pumeHeHue npasusia paBHOBECHs pblyara K 0J10Ky. «30J0T0oe
npasmwio» mexanuku. KIIJ[ mpocteix Mmexanu3moB. [IpocThie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexannueckass dHeprus. KuneTrnueckas W TOTEHIMAIbHAsT SHEPrUsl.
[TpeBpaliieHre 0JTHOrO BUJla MEXAaHUYECKOM SHEPrUU B JPYroi. 3aKOH COXpaHEHUs
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl IpOCTHIX MEXaHU3MOB.

Jlabopamopusie padbomul u onvimel.

1. OmpeneneHue pabOTHI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBI)KCHHUH TEJIa 110

TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM MJIOCKOCTH.

4. H3ydyeHue 3aKOHa COXPAHEHUS MEXAaHUYECKON YHEPIUH.
8 KUIIACC

Pa3zgeu 6. TeruioBble siBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BenlecTBa. Macca U pa3Mepbl aTOMOB U MoJeKyd. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPHH.

Mogenu TBEPAOro, >KHUIKOTO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrannmmueckue u amopdusie tena. OObICHEHHE CBOWMCTB Ta30B, )KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJOXKEHUH MOJIEKYJISIPHO-KUHETUYECKOH TEOPUH.
CmaunBaHMe U KallMJUIPHBIE SBJICHU. TerIoBoe paclIupeHue U CxKaTHE.

Temneparypa. CBA3b TeMmIeparypbl CO CKOpPOCTBIO TEIJIOBOIO JBHYKEHHUS
yacTull. BHyrpeHHss 3Heprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH >SHEpPIUM:
TEeIuIoNnepeaaya v coBepiieHue padoTsl. Busibl Temonepeaaydn: TEMIONPOBOAHOCTD,
KOHBEKIUS, U3ITy4EHUE.

KonnyectBo Temnotel. YenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHeHUE TemsjoBoro OanaHca. [lnaBnenwe wu
OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAas TEIUJIOTa IUIABJICHHUS.
[TapooOpa3oBanue u kouaeHcamus. Mcmapenue. Kumnenue. YaenbHas Tteriora
napooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEPaTyphl KHUIIEHHUS OT aTMOC(HEpHOro
JABJICHUS.

BrnaxHocts Bo3myxa.

OHeprus TOIJIMBA. Y ieJIbHAs TEIJI0Ta CrOPaHUs.



[Tpuniuner padotel TemnoBbix nBurateneit KIIJ TtemmoBoro nBuratens.

TernioBbie IBUTATENH U 3alIUTA OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUS U MPEBPAILICHUS YHEPTUH B TEIJIOBBIX MPOLIECCAX.
Jemoncmpayuu.

1.

2
3
4.
5

£ L N o

10.
11.
12.
13.

HaOmronenne OpoyHOBCKOTO JBUKEHHUS.

Hab6monenue nuddy3umu.

Hab6mtonenue siBeHUM cMaurBaHUs M KaWUISIPHBIX SBICHUMH.
HaOmonenme TeniaoBoro pacuiupeHus Tell.

W3MeHeHne NaBlieHUs ra3a Mpu M3MEHEHWU 00bEMa U HAarpeBaHUU WITU
OXJIaXKICHUU.

[IpaBuia usmepeHus TemiepaTypsl.

Buael Terionepenayu.

OxJaxieHue Mpu COBEPILIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIIHUMH CHIIAMH.
CpaBHEHUE TEMIOEMKOCTEN pa3IMYHBIX BELIECTB.
HaGmonenue kurneHus.

HaGroienrie mocTostHCTBA TEMIIEpATyphl MPH TUTABJICHUH.
Monenu TenJIOBBIX ABUTAaTEIICH.

Jlabopamopmuuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
OneITHI IO BBIPAILIMBAHUIO KPUCTAJUIOB IOBAPEHHON COJIM WK caxapa.
OnpITel MO HAOJIOEHUIO TEIJIOBOIO PACLIMPEHMS Ta30B, KUAKOCTEH U
TBEPABIX TEJL.

Omnpeznenenue 1aBieHUs BO31yxa B OaJIJIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCHMOCTHh JABJICEHHS BO3AyXa OT €ro
00bEMa U HarpeBaHUS WM OXJIAXKICHHSL.

[IpoBepka runore3sl JIMHEHHON 3aBUCUMOCTH JUTUHBI CTOJIOMKA SKUIKOCTH
B TEPMOMETPUYECKOIN TPyOKe OT TeMIepaTyphbl.

HabOmronenne u3MEHEHHs] BHYTPEHHEW OJHEpruu Tejna B pe3yibTaTe
TeruIonepeaadyu U padoThl BHEITHUX CHUIIL.

HccrnenoBanue sBICHHS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOAHOU H
ropsiuei BOJBI.

OnpeneneHue  KOIMYeCTBA  TEIJIOTHI, IIOJY4EHHOIO BOJOW  IpHU
TEMJI000MEHE C HArPEThIM METAUIMYECKUM LHUIUHAPOM.

OnpeneneHue yaeabHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nponecca nenapeHusl.

OnpeneneHre OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOU TEIUIOTHI IUIABIEHUS JIb/A.

Paznen 7. diaekrpuyeckre ¥ MATHUTHBIE SIBJICHHUS.



Onextpuzauus Ten. J(Ba poja 3JEKTPUYECKHUX 3apsioB. BzammonelictBue
3apsoKeHHBIX  Tell.  3akoH KymoHa (3aBUCHMMOCTH  CUJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BETUMYMHBI 3apsAJI0OB U PACCTOSHUS MEXK]TY T€JIaMU).

Onektpuueckoe mone. Hanpssk€HHOCTH 3ieKTpudeckoro mnoid. IlpuHiun
CYIEPIIO3ULIUU IEKTPUUECKUX MoJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn anexkTpuyeckux 3apsaoB. DIEMEHTAPHBIN JJIEKTPUUYECKUN 3apsll.
Crpoenne aroma. [IpoBOOHMKM W  JOUDPNEKTPUKU. 3aKOH  COXPAHEHHS
AJIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAaHUS DJIEKTPUUYECKOTO TOKA.
McTOYHMKM TMOCTOSHHOrO TOKa. JIeWCTBUS SJIEKTPUYECKOro TOKa (TEeIioBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKHUI TOK B )KMJKOCTSX U razax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUYECKOE  HANpPsHKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. Y IEJIBHOE CONPOTHUBJICHHE BeEllecTBA. 3aKoH Oma
11 yuactka uend. [TocnenoBarenbHoe U apajuieIbHOE COETMHEHNE TPOBOTHUKOB.

Pabota u MOIIHOCTH »HJIEKTPUYECKOrOo Toka. 3akoH Jlxoymsa—JleHia.
DNeKTpUYEeCcKre IeNu U MOTPEOUTENHN dIEKTPUIECKO sHeprun B 0biTy. KopoTkoe
3aMBbIKaHHUE.

[TocTrossHHBIE MAarHUTHL. B3anMo1€MCTBHE NOCTOSTHHBIX MArHUTOB. MarHuTHOE
nosie. MarauTHoe mosie 3eMiMd M €ro 3HaueHue Uil KW3HU Ha 3emuie. OmbIT
Opcrena. MarHuTHOE TOJIE SJIEKTPUYECKOTO TOKa. [I[puMeHeHne 31eKTpOMarHuToB
B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM. DJIEKTPOJIBUTATENb
NOCTOSIHHOTO  TOKa. [cmosib30BaHWE  DJIEKTPOABUTATENEH B TEXHUYECKHX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

Omnbitel @apajnes. SABnenue snexkTpoMarauTHo uHAyKknuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPIUMN.
DNEeKTPOCTAaHIIMKA Ha BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTUU.

JHemoncmpayuu.

DJIeKTpu3anus Tel.

JIBa pona 3JIEKTpUYECKUX 3apsAJI0B U B3aUMOJIECUCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO U JEUCTBUE 3JIEKTPOCKOIIA.
DnekTpocTaTuyecKast MHIYKLIHS.

3aKOH COXpPaHEHMS JJIEKTPUYECKUX 3apSAI0B.
[IpoBOAHUKH U AUDIICKTPUKHU.

MopaennpoBaHue CUIOBBIX JUHUN SJIEKTPUYECKOTO TTOJIA.
HcTOYHUKY TOCTOSTHHOTO TOKA.

JlelicTBUS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKHUIN TOK B KUJIKOCTH.

11. ["a30BbIM paspsia.

12. I3mepeHune Cuibl TOKa aMIepMETPOM.

W K N U kA W



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mepeHne sneKTprudecKOro HampsiKEHNUsT BOJIbTMETPOM.

Peocrar n Mara3sus cOnpoOTHBIICHUM.

BzanmMopeiicTBue TOCTOSIHHBIX MAarHUTOB.

MoaenvpoBaHue HEBO3MOXKHOCTH Pa3AeICHUS MOJIFOCOB MarHuTa.
MoaennpoBaHrue MarHUTHBIX MMOJIEW TTOCTOSTHHBIX MAarHUTOB.
OnsIT Opcrena.

MarHuTtHoOe 1one Toka. DJEKTPOMAarHurT.

JlercTBMEe MarHMTHOTO TOJI Ha MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSTHHOTO TOKA.

HccnenoBanue siBIeHUS 3JIEKTPOMArHUTHOW UHIYKIIUU.

OnbiTel Dapajnes.

3aBUCMMOCTh HAIPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHUSI.

DJIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuuvie pabomul u onvimel.

1.

A e

10.
11.

12.

13.
14.

OnpITel 1O HAOMIOACHUIO DJIEKTPU3ALMM TEI HHAYKIUEH U MpHU
CONPUKOCHOBEHHUH.

HccnenoBanne JEWCTBUSL SJIEKTPUUECKOTO IO HAa MPOBOJHUKH H
JIARJIEKTPUKHU.

COopka 1 npoBepka padOThI JIEKTPUUECKOM 1IEMU MOCTOSHHOTO TOKA.
N3MmepeHue u peryampoBaHUE CUJTbI TOKA.

N3mepeHue u peryampoBaHue HAMPSKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4Yepe3 PEe3UcTop, OT
COMPOTHUBIICHHS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUECKOTO
COMPOTHUBIICHHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIONAAU TMOMEPEYHOro
CEUCHUS U MaTepHaia.

[IpoBepka mpaBuUiia CIOKEHHS HANPsHKEHUW TIPU  MOCTIEI0BATEILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia JjIs CHJIBI TOKA IPH IapajuleIbHOM COEAUHECHUH
PE3UCTOPOB.

Omnpenenenue padOThI IJTEKTPUUECKOTO TOKA, UIYIIIETO YEePE3 PE3UCTOP.
OrnpeneneHre MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISEMON Ha
pe3ucTope.

HccnegoBaHrue 3aBUCUMOCTH CHJIBI TOKA, MAYIIErO YEpe3 JaMIlOuKy, OT
HaIpsDKEHUS HA HEW.

Onpenenenue KIIJ HarpeBarensi.

HccnegoBaHre MarHUTHOTO B3aUMOICHCTBHS TOCTOSIHHBIX MarHUTOB.



15. MI3ydeHne MarHuTHOTO TIOJISI IIOCTOSTHHBIX MAarHUTOB MPHU X 00bEAMHEHUT
U pa3JeIcHUN.

16. MccnenoBanue AerCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. ONBITEI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aMMOJICUCTBUS
KaTYyILIKHA C TOKOM U MAarHUTa OT CUJIbl TOKA M HAIIPABJIEHUs TOKA B KATYILIKE.

18. M3ydeHne AeHCTBUS MAarHUTHOTO TTOJISI HA IPOBOJIHUK C TOKOM.

19. KoHCcTpynpoBaHue v uzydeHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenne KIIJI anekTpoaBUrateabHOM yCTAHOBKHU.

21. OnbITBIL TIO  MCCJIEAOBAHMUIO SIBJICHUS DAJIECKTPOMArHUTHOM WHIYKLMU:
WCCIICIOBAHNE W3MEHEHUW 3HAYEHHWS W HANpaBJICHUS WHIYKIHMOHHOTO
TOKaA.

9 KIIACC

Pa3znen 8. Mexannueckue iBJICHHS.

Mexanndeckoe naBMKeHHE. MartepuanpHas Touyka. (Cuctema OTCYETa.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JIBWXKEHUA. PaBHOMEpHOE NPSIMOIMHEWHOE
nerxeHue. HepaBHoMepHOE npsAMonMHEHOe nBrkeHne. CpeaHsss 1 MTHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHKECHHHU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiuHelHOe JBuKeHue. (CBOOOHOE
nagenue. OneITel [ ammiest.

PaBHOMepHOE NBHXKEHUE TO OKpYyKHOCTH. Ilepmon m yactora oOpalieHus.
JIuneitnasa u yriaoBasi CKOpOCTU. LIeHTpoCTpeMUTENLHOE YCKOPEHHUE.

Ilepsolii 3axk0oH Herotona. Bropoit 3akon Herotona. Tperuit 3akoH HeroToHa.
[IpuHIMD CYNIEPIIO3ULINU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHUS CKOJIBKEHUS, CUJIa
TPEHUS IOKOsI, IPYTUE BUIbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJHOIO
nafgeHus. JIBuwxenue maner Bokpyr Connua. IlepBasg xocmMuyeckas CKOpPOCTb.
HeBecomocTts u nieperpysku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHOBecue
TBEPJIOTO TENA C 3aKPEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynee Tena. M3meHeHne umnyinsca. MIMnyinsc cuibl. 3aKOH COXpaHEHUS
UMITyJIbca. PEeakTHBHOE IBUKEHUE.

Mexanuudeckass paboTa ¥ MOIIHOCTb. PaboTa Cuil TSAXKECTH, YNPYroCTH,
TpeHus. CBsA3b S3HEPruM U padboThl. [loTeHIManbHas dHeprus Teja, MOJAHATOrO Haj
NOBEPXHOCTHIO 3eMJM. [loTeHIIManbHast YHEPrUsl CkaToOU NpyKuHbL. Kunernueckas
sHeprus. TeopeMa O KMHETHYECKOM IHEPruM. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIuMu.

Hemoncmpayuu.
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8.
9.

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

Habmronenre MEXaHUYECKOro JABM)KEHUS TeJla OTHOCUTEIBHO PA3HBIX TEJ
oTCU€Ta.

CpaBHeHUE NyTeld M TPACKTOPUW JABWXKEHHUS OOHOIO M TOTrO K€ Tena
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

N3MmepeHne CKOpOCTH M YCKOPEHUS NPAMOJIMHEUHOTO IBUKEHHUS.
HccnenoBanne Npru3HAKOB paBHOYCKOPEHHOTO JBHUKEHHS.

HaGmronenue 1BH>KEHHS Tella IO OKPYKHOCTH.

HaOmonenne MmexaHM4eCKUX SIBJICHUM, TPOUCXOASAIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3MKHU.

3aBUCUMOCTb YCKOPEHUS Tejla OT MACChl Tella M JECUCTBYIOIIEH Ha HETO
CHJIBI.

HaOmronenune paBeHcTBa CUJI PU B3aUMOACHCTBUU TEJL.

M3MeHeHue Beca Teia P YCKOPEHHOM JIBH)KCHUH.

Ilepenava umIynbca Ipy B3aMMOJEUCTBHUM TEIL.

[TpeoOpazoBaHus YHEPrUM NIPU B3aUMOJICHCTBUH TEIL.

CoxpaHeHre UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHre UMITYJIbca MTPU a0COTIOTHO YIPYTOM B3aUMOJIEHCTBHM.
HaOmronenne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHre MEXaHU4YEeCKOW 3HEPrUM NPy CBOOOHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKOM IHEPTUU NPU JBUKEHUU TeNa MOJ ACUCTBHEM

MIPY’KHAHBI.

Jlabopamopuusie padbomul u onvimel.

1.

KoucTpynpoBanue Tpakta Jjisi pa3roHa W JajdbHEHIIIEro paBHOMEPHOTO
JBIDKCHUS IAPUKA UM TEIICHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHUS OpycKa WM JBMKCHUS
[IapyvKa Mo HAaKJIOHHOM TIJIOCKOCTH.

OrnpeneneHre yCKOpeHHUs Tela TPH PAaBHOYCKOPEHHOM JBHXKCHHUHU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
JIBU>KCHUU 0€3 HauYalIbHOW CKOPOCTH.

[IpoBepka THUNOTE3bI: €CIU TMPU PABHOYCKOPEHHOM JBMIXKEHHHM 0Oe€3
HayaJbHOM CKOPOCTH IIYTHM OTHOCSTCS KakK psJi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKHA BPEMECHH OMHAKOBBI.

HccnenoBanrue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHUSI OT CHJIBI
HOPMAJILHOTO JTaBJICHHUSI.

Omnpenenenne KodHPUITMEHTA TPEHUS CKOJIbXKEHUS.

OmnpeneneHue kECTKOCTH MPY>KUHBI.



9. Ompenenenre pabOThl CUIIBI TPEHUS IPYU PABHOMEPHOM JIBUYKEHUU Tella 0
TOPU30HTAIBHON MTOBEPXHOCTH.

10. Ompenenenue pabOThl  CUJIBI  YIPYrOCTH TIpU  TOIBEME Tpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOIO U MOJABMYKHOTO OJIOKOB.

11. I3yueHune 3aKOHa COXpaHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Ko1e0aHUs U BOJHBI.

KonebarenbHnoe nuxenne. OCHOBHbBIC XapaKTEPUCTUKH KOJEOaHU: epro,
4acToTa, aMILUIMTyda. MaremaTudecknuil U NMpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPruu MpH KoeOaTEIbHOM JIBUKEHUU.

3aryxatomue — koneOaHusa.  BreiHyxkneHHele — koneOanusa.  Pe3onasc.
Mexannueckue BonHbl. (CBolMcTBa MexaHW4Yeckux BoJH. [IponosibHble U
IONEPEYHbIE BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pacHpOCTPAaHEHHS.
MexaHuuecKkue BOIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. ' poMKOCTh 3Byka U BbicoTa ToHA. OTpakeHue 3ByKa. MHbpa3Byk u
yIIbTPa3BYK.

Jemoncmpayuu.

1. HabGmonenue koneOaHuii TeNl MOJ JEUCTBUEM CHJIBI TSXKECTH M CHJIBI
YIIPYTOCTH.

HaGmonenne konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U PE30HAHCA.

Pacnipoctpanenue mpo0JIbHBIX U TMOMIEPEUHBIX BOJH (Ha MOJIEIH ).
HaGmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTBHI.

AKyCTHYECKHI PE30HAHC.

Jlabopamopmuuvie pabomul u onvimol.

1. OmpeneneHue dYacTOThl W TMepuUoja KojebaHUW MaTeMaTHYeCKOro

o v kA wN

MasiITHUKA.

2. Ompezenenre 4aCcTOThl U IEpUOA KOJIEOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH Tiepuoa KojieOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEpHOJia KOJIOAaHUN MPY>KUHHOTO MasiTHUKA
OT MAacCChI Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KOJeOaHUN Tpy3a, MOJBEUICHHOTO K
HUTH, OT MACCBI TPy3a.

6. ONBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEepHojia  KojeOaHui
MPY>KUHHOTO MasATHUKA OT MACChl IPy3a U KECTKOCTU MPY>KUHBI.

7. W3MmepeHue yCKOpeHHUs] CBOOOHOrO MaieHHUs.

Pazgen 10. DneKTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.



DONEeKTPOMArHUTHOE  MOJie.  JJEKTPOMAarHuTHble  BoJIHBL.  CBOMCTBa
AJeKTpoMarHuTHeIX BOJH. I[llkana »neKTpoMarHUTHBIX BOJH. Mcnonab3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBS3H.

DJleKTpoMariuTHas npupona cera. CkopocTs cBera. BoiHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

1. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOKCTBA CBETA.

Jlabopamopuusie pabomul u onvimel.

1. M3ydeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHMIEHOTO

tenedoHa.
Pasznen 11. CeroBble ABJICHUS.
JlyueBas  mopmenb  cBera.  HMcrounukm — cBera.  [IpamonmueiHoe

pacnipoctpaneHue cBera. 3atmenust Connua u JIynsl. Otpaxkenue cBera. [Inockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH IMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
oTpaxeHHe cBeTa. lcnonb30BaHWE TMOJHOTO BHYTPEHHETO OTpPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xop mydeit B mnH3e. OnTudeckas cucrema (oToarimnapara, MUKpOCKOMa
u Teneckona. ['1a3 kak onTudeckasi cucteMa. bian3opykocTs U JalbHO30PKOCTb.

Paznoxxenne Oenoro cBera B coekrp. Omnwitel Helotona. Crioxenwue
CIIEKTPAJILHBIX I[BETOB. J{ucnepcus crera.

Hemoncmpauuu.

[IpsamonrHErHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBera.

[Tomyuenune n3o00pa>keHU B TNIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

IIpenomnenue cBera.

OnTuyeckuii CBETOBO/.

Xon nydeit B coOuparorieit mmH3e.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonydyenne n300paxeHU ¢ MOMOLIBIO JTUH3.

[Tpuniun aeicTBus oToarmnapara, MUKPOCKOINA U TEIECKOMA.

10. Mopueins ri1a3sa.

11. Pa3noxkenue 6enoro cBera B CIEKTP.

12. [lonmydenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopmuosie pabomul u onvimel.

1. HccnenoBaHne 3aBUCHMOCTH yIJla OTPa)KEHUSI CBETOBOIO Jiyda OT yrija
MaJICHUs.

2. M3ydeHue xapakTepUCTUK U300paKEHUS MPeIMETa B TIJIOCKOM 3€pKajle.
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3. HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHUSI CBETOBOIO JIyda OT yrjia
NaJeHUS Ha TPAHULIE «BO31YX—CTEKJIO».

4. Ilonyuenue n300pakeHU ¢ TOMOIIBbIO COOMPAIOLIEH JTUH3BI.
Omnpenenennie (HOKYCHOTO pacCTOSHUSL U ONTHYECKON CUIIBI coOMparoien
JIMH3BL.

6. OMBITHI MO PA3NIOKEHUIO OEJOr0 CBETA B CIIEKTP.

7. OnbITHl MO BOCHPHUATHIO I[BE€TA MPEIMETOB MPU HUX HAOIIOACHUM 4Yepes3
I[BETOBBIC (DUITHTPHI.

Paznen 12. KBanToBbIe siBJICHUS.

Omnwitel Pesepdopna u mnmanerapuas moxaenb aroma. Mogenb atoma bopa.
Hcnyckanue u nornonieHue cBeta atomoM. KBaHThI. JIMHENYaThIe CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykmonHas wMopens aromHoro sapa. M3orombel.  PannoakTuBHBIE
npeBpauieHus. [lepuon nomypacnaga aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOrO M MacCOBOIO YHCEIL.
DOHeprus cBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEprud. Peakuum cuHTE3a U
nenenus siaep. Mecrounuku s3ueprun CosHna u 3BE37.

Snepnas sHepreruka. JleMCTBHS pagMOAKTHBHBIX HW3JIy4YEHUHM HaA KUBBIE
OpraHU3MBI.

Hemoncmpauyuu.

1. CHekTpbl U3Iy4E€HUS U MOTJIOUIEHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp Bomopoza.

4. HalGmonenue TpekoB B kamepe Buibcona.

5. Pabota cuérunka HOHU3UPYIOMIMX U3ITYYECHHI.

6. Perucrpaiiusi u3nydeHus OpupoAHbIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopusie padbomul u onvimel.

1. HaOmoneHue CIUIONIHBIX U IMHEHYAThIX CIIEKTPOB U3yUEHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHE HHEPrUU YacTULBI 1O TOPMO3ZHOMY

nytH (o gororpadusim).

3. M3mepenue paninoakTUBHOTO (QOHA.

IHoBTOpHUTEIBHO-00001IAKOIIIMI MOTYJIb.

[ToBTOpUTENHHO-0000IIAIONTUH MOAYJIh MIPEIHA3HAUEH JIJISi CUCTEMAaTU3AINH
1 000011EHNS TPEIMETHOTO COIEPKAHUS U OIbITa JEATEIbHOCTH, IPUOOPETEHHOTO
IpU M3YYEHUHM BCEro Kypca (U3MKH, a TaKKe IS MOJATOTOBKA K OCHOBHOMY
rOCYJapCTBEHHOMY 3K3aMeHY Mo (uU3uKe Jisi 00ydaroluxcs, BBIOPABIIUX 3TOT
y4eOHBIN MpeMeT.

[Ipy M3ydyeHHH JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NEeSITEeNbHOCTH, HA OCHOBE KOTOPBIX 00ECNEYMBAETCA JOCTUKEHUE MPEAMETHBIX U



METalpPeIMETHBIX  IUIAHUPYEMBIX  PE3ylbTaToB  00ydeHUs,  (opMHpYyeTCs
€CTECTBCHHOHAYYHAasl TPAaMOTHOCTh. OCBOCHME HAY4YHBIX METOJOB HCCIEHOBAHUS
SBJIICHUM TPUPOJIBI U TEXHUKH, OBJIAJCHUE YMEHUSMHU OOBSACHATH (HU3UYECKUE
SIBJICHUSI, TPUMEHSS TMOJIyYEeHHbIC 3HAHWS, pelarh 3adadd, B TOM YHCIE
KAQUECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[TpuHIMNIMATBHO €SI TEILHOCTHBIN XapaKkTep JAHHOTO pa3Jiesia peaanu3yeTcs 3a
CYET TOTO, UTO 00YyJAIOIIHECs BBITIOJHSIOT 3a/1aHUsI, B KOTOPBIX UM TPeIaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWM pACIO3HABAaTh M HAYYHO OOBSICHSTH
dbu3nYecKue SIBJICHUS B OKpY KaroIIeh MPUpo/ie U MOBCEAHEBHOMN KU3HU;
WCIOJIb30BaTh HAYYHBIC METOJIbI MCCIEAOBAHUS (PU3NUECKUX SIBICHUH, B TOM
YUCJIE 1 MIPOBEPKHU THUIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHBIE OCHOBBI HamOoJiee BaXKHBIX JOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, TPAKTUYECKOTO UCITOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAIICHUSA U COXPAHEHUs BCEX U3BECTHBIX BUOB
SHEPIrUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

N3ydyenune (u3MKM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAIpPaBIECHO

Ha JOCTW)KEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX

pE3yJbTATOB.

B pesynbTaTe nzyuenus: UMK Ha ypOBHE OCHOBHOTO O0IIero o0pa3oBaHus

y oOyuatomierocs: OynyT cOpMUPOBAHBI CIEAYIOMINUE JIMYHOCTHBIE PE3yJIbTaThl B

YacTH:

e 1) NATPHMOTHYECKOTO0 BOCTIUTAHUS:

e - IPOSIBJICHUWE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
du3nyecKoil HayKu;

e - IEGHHOCTHOE OTHOIIEHHUE K JOCTIKEHUSM POCCHUICKUX YUEHBIX -(PU3UKOB;

e 2) rpakIaaHCKOro v JyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

e -TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY>KJICHHH OOIIECTBEHHO 3HAYUMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHKCHUI
bu3uKy;

e - OCO3HAHHE BAXXHOCTU MOPAIHHO-ITHUECKHX MPUHIUIIOB B JACSATEIHLHOCTH
Y4EHOIO;

e 3))3CTEeTHYECKOr0 BOCIIUTAHUSA:

e - BOCIPHITHE 3CTETUYECKMX KauecTB (PU3MUYECKOW HayKu: €€ rapMOHUYHOIO
TIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:



- OCO3HAHME IIEHHOCTH (PU3NYECKOM HAyKd KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHMWSI MHPA, OCHOBBI PA3BUTHS TEXHOJOTHM, BaXKHEWIIECH COCTABIAIOLICH
KYJIbTYPHI;

- pa3BUTHE HAy4YHOM JIO0O3HATEIBHOCTH, HHTEpECa K HCCIEeA0BATEIbCKON
NEeATEIIbHOCTH;

5) ¢opvupoBaHusi  KYJbTYPbl 3A0POBb MU  JIMOIMOHAJIBLHOIO
OJlaromosyums:

- OCO3HaHME LEHHOCTH Oe30macHOro ooOpa3a KHU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHUpPE, BAXKHOCTH TMpaBujil O€30MacHOro IOBEJAEHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C JJIEKTPUUYECKHMM M TEIUIOBBIM OOOpYIOBaHHEM B
JOMAlTHUX YCIIOBUSAX;

- ¢ OpMHUPOBAHHOCTH HaBbIKA pedIieKCHH, IPU3HAHUE CBOETO MpaBa Ha OIIMOKY
Y TAKOI'0 JK€ IPaBa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

- aKTHMBHOE Yy4YacTHE€ B pEIICHHHM NPAKTHYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHu3alli, Topojaa, Kpasi) TEXHOJOTHYECKOWM U
COLIMAIbHOM HAIIPAaBJIIEHHOCTH, TPEOYIOLIUX B TOM YHCIIE U PU3NUECKUX 3HAHUI;
- IHTEpEC K MPAKTUUECKOMY U3yUYECHUIO IPOdECCrid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JI0rH4€CKOr0 BOCIIUTAHHUSA

- OpUEHTalMsl HAa MpPUMEHEHUE (U3MYECKUX 3HAHUU IS peuieHus 3anad B
00acTu OKpy’Karoulel cpeapl, MJIAHUPOBAHUS IOCTYIKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEICTBUM JUIs1 OKPYXKAFOIIEN CPENbL;

- OCO3HAaHHME II00ATBHOIO XapaKTepa HKOJIOTHYECKUX MpoOJeM U IMyTell HuX
peuieHus;

8) aganTanum K M3MEHAIOIIUMCH YCJIOBMAM CONMAJIBHON W NPUPOAHOI
cpeabl:

- MOTPeOHOCTh BO B3aUMOJCHCTBUU TMpPHU BBINOJIHEHUH HCCIEAOBAaHUN U
IPOEKTOB (U3UUECKOW HAMPABIEHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYTUX,

- TIOBBIIIEHWE YPOBHS CBOEHM KOMIIETEHTHOCTHM YEPE3 MPAKTUYECKYIO
NEATEIIbHOCTD;

- IOTPEeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HcIe (GOPMYIUPOBATH
UJIeU, IOHSTHS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBICHUSIX;

- OCO3HaHME Je(DUITUTOB COOCTBEHHBIX 3HAHWU W KOMIIETEHTHOCTEH B 00J1aCTH
busuky;

- INTAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PM3MUECKUX 3HAHU;
- CTpEMJICHUE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U NMPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;



e - OIICHKAa CBOMX JECHUCTBUM C YYETOM BIMSAHHS HAa OKPYKAIOIIYIO CpeEny,
BO3MOXKHBIX IJTIOOATBHBIX MMOCIEICTBHM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbpTare ocBOeHUS MPOrpaMMBl 10 (pU3UKe Ha ypOBHE OCHOBHOI'O OOIIIETO
oOpa3oBaHus y oOydaromierocss Oyayr chopMHpoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIOUINE T03HABATEIbHBIE YHUBEPCAIbHbBIC YUeOHbIC ACUCTBHUA,
KOMMYHHUKAaTUBHbIE  yYHHMBEpCaJbHble  Y4eOHbIE  JICUCTBUS,  PETYJISITUBHBIC
YHUBEpCAJbHbIE y4eOHbIe IEHCTBUSI.

ITo3HaBaTe/ibHbIE YHHBeEpPCAJbHbIE YUeOHbIe NeiiCTBHA

Bba3oBble Jornueckue aeMcTBUA:

BBISIBIISITh M XapakTEpPHW30BaTh CYIIECTBEHHBIE TPU3HAKA OOBEKTOB
(sBNICHUN);

YCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KJIaCCU(DUKAITMN, OCHOBAHUS JJIS
000011IeHNS U CPaBHEHUS;

BBISBJIATH 3aKOHOMEPHOCTH M MTPOTUBOPEUHS B pacCMaTpUBAeMBbIX (pakTax,
JAHHBIX U HAOJIIOJICHUSIX, OTHOCSAIIUXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh TIPUUUHHO-CIIC/ICTBEHHBIE CBSI3M TMPU M3y4YCHUU (DUIMIECKUX
SIBIICHUW W TIPOIIECCOB, JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JICTYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIIBUTATh THUIOTE3bI O B3aMMOCBSI3AX
(bU3UYECKUX BEJINYNH,

CaMOCTOSITETILHO BRIOMPATH CIIOCOO pelieHus: yueOHoM (pU3ndecKkoil 3amaun
(cpaBHEHHE HECKOJILKMX BApUaHTOB pEIIEHUSA, BBHIOOp Hambomee
MOJIXOSIIETO C Y4ETOM CaMOCTOSTEIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBare/IbCKue JeiCTBHA:

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABIICHHOMY IIJIaHY OMBIT, HECIOKHBIN
bu3nyecKkuil IKCHEPUMEHT, HEOONBIIOE UCCIeoBaHuEe (HU3UUIECKOTrO
SIBJICHUS,

OLICHWBAaTh Ha TPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAIIHIO,
NOJTyYEHHYIO B X0JI€ UCCIICI0BAHUS UIIH SKCIIEPUMEHTA,

CaMOCTOSITEIbHO (POPMYJIMPOBATH 00OOIIECHUS M BBIBOJBI MO pe3yJibTaTam
MPOBEIEHHOI O HAOIIOICHHUS], OTIbITA, UCCIEAOBAHUS;

INPOrHO3UPOBAaTh  BO3MOXKHOE  JalibHEiIIee pa3BUTHE  (U3HMUECKHUX
MPOIIECCOB, a TAaK)KE BBIIBUTATh MPEANONOKEHUS 00 UX pa3BUTHUN B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:



NPUMEHATH Pa3IMYHbIE METO/AbI, NHCTPYMEHTBI U 3alPOCHI IPU MOUCKE U
orOope HMH(pOpMALMU WIA JAHHBIX C Y4ETOM MPEAIOKEHHOW Yy4eOHOU
buznyeckoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(MOPMALIMIO
pa3IMYHBIX BUIOB U (HOPM IPEICTABICHNUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMaJIbHYIO (OpMY MpPEICTaBICHUS
uHpopMallMl W WUIIOCTPUPOBATh pEIIAEMbIe 33Jauld  HECIOKHBIMU
cXeMaMHu, IuarpaMMaMiy, HTHOU rpaduKoil 1 UX KOMOUHAIIUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:

B Xoj€ OOCYXJCHHS y4eOHOTro maTepuaia, pe3yibTaToB Jab0paTOpPHBIX
paldoT U MPOEKTOB 33J]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAaEMOM TEMBI U
BbICKa3bIBaTh WJI€H, HALCJICHHbIE HA pEIEHUE 33Jaud U NOJ/Iep KaHUE
0J1aro’KeaaTebHOCTH OOIEHUS;

COIIOCTaBIISITh CBOM CYXKJACHUA C CYXKICHUSMU JIPYTUX YYaCTHUKOB
Jyanora, OOHapyKMBaTh Pa3IM4Ke U CXOJCTBO MO3ULUNI;

BBIPA)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIIATH PE3Yy/bTaThl BBIMOIHEHHOTO (PU3MUECKOrO OMbITa
(3KCnIeprMeHTa, UCCIEA0BAHMUS, IPOCKTA);

MOHUMATh U UCII0JIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboThI MPU PELIEHUN KOHKPETHOM (hU3MUeCcKOi MpoOIeMbl;

IPUHUMATD LIEJTH COBMECTHOM JI€ATENIbHOCTH, OPraHW30BbIBaTh JNEHCTBUSA
no e€ JOCTH)KEHMIO: paclpeleNsaTh poyid, O0CYXAaThb MPOLECCHl U
pe3yJIbTaThl COBMECTHOU paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJEH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAUECTBEHHOI'O pe3yJibTaTra 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C APYTUMH WICHAMU
KOMaH/Ibl;

OLICHUBATh KauyeCTBO CBOETO BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOATEIBHO C(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEH CTBUS.

PerynsiTuBHbIe YHUBepcaibHbIe YuyeOHbIe 1eliCTBUS

Camoopranmzanmsi:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYyalHUsX, TPEOYHOIIUX
JUISL pereHus GU3NIeCKUX 3HAHUM;

OPUEHTUPOBATHCA B  PA3IMYHBIX  IIOAXOJAX IPHUHATUA  PELICHUN
(uHAMBUAYaANbHOE, TPUHSTHE PEIICHHUs B TPYyMIE, MPUHATHE PELIECHUN
TPYIIION);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pelIeHUs] (PU3NYECKOM 3a1aun WiIn
IIJ1aHa HCCICOO0OBAHUA C yqéTOM HMCHOOIUXCA PECypCOB H CO6CTB6HHI>IX
BO3MOXXHOCTEW, apryMEHTHUPOBATH ITPEJIaracMble BApUAHTHI PELICHUN;



JieJaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTp 0J/1b, IMOIUOHAJILHbIN HHTE/JIEKT:

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYallUM U IIPeAJiaraTh IJIaH €€ U3MEHECHUS;
OOBACHATH NPUYUHBI  JOCTHXKEHUS  (HEJOCTHIKEHHUS) PE3YJbTAaTOB
NeSTeNIbHOCTH, AaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JEITEILHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS
(u3MYECKOro MCCJIENOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENICTB, W3MEHHBIIMXCS CHTYaIlMid, YCTAaHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEN;

OLICHMBAaTh COOTBETCTBHUE PE3YNIBTATA LIEJIN U YCIOBUSIM,;

CTaBUTh c€0s1 HA MECTO APYroro 4YesioBeKa B XOJI€ CIIOpa WU JUCKYCCUH Ha
Hay4YHYIO TEMY, HIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;
NpU3HABAaTh CBOE MPABO HA OLIMOKY MPHU pEIIeHUU (PU3HUECKUX 3a/1ad WIN
B YTBEPXKICHUSX HA HAYYHBIE TEMBI M TAKOE 7K€ MIPABO APYTOro.

INPEAMETHBIE PE3YJIbTATDBI

K xonity o0yuenust B 7 kijiacce rpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaxkaTh C(hOPMUPOBAHHOCTh Y 00YYaAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh ~ TOHATHS:  (U3MUECKHME W  XUMHUYECKUE  SBJIICHUS,
HaOJIO/ICHUE, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CAMHHIIBI (HU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUS BellecTBa (TBEpHOE,
KHUAKOE, Ta3000pa3HOe), MEXaHHYEeCKoe [BUXKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJCHCTBYIOIIAS
cuna,  gaedpopmarus  (ympyras, MJjacTU4eckas),  HEBECOMOCTb,
COOOMIAIOIINECS COCYIBI;

paznuuarh sBieHus (auddys3us, TENIOBOE ABUKEHUE YACTHI] BEIIECTBA,
paBHOMEpPHOE  JIBUKEHHE, HEpPaBHOMEpPHOE  JABI)KCHHE, HWHEPLHUS,
B3aMMOJICMICTBHE TEJI, PABHOBECHUE TBEPABIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHUs], Ilepeiaya JaBiIeHUs TBEPbIMU TeJIaMU, KUIKOCTSIMU U ra3aMu,
atMoc(epHOe [aBjiCHUE, IJaBaHHE TeJ, MPEBPALICHUS MEXaHUYEeCKON
HHEPTUHU) MO OMUCAHUIO UX XapaKTePHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (pU3HUecKoe sIBJICHHUE,

pacrmo3HaBaTh NPOSIBIICHWE MW3YYCHHBIX  (PU3MYECKUX  SIBJICHHM B
OKpY)KaroleM MHpe, B TOM uwuciie (U3MUECKHE SBICHUS B TPHUPOJE:
MPUMEPHI JIBMKCHHUS C PA3TUIHBIMH CKOPOCTSMH B JKHBOW W HEKHBOU
NpUpO/Ie, NEUCTBUE CHIJIBI TPEHUS B MPUPOJICE M TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJICHUS Ha KMBOW OpPraHW3M, TUIaBaHUE PHIO, pPhIYard B
TeJe 4eJO0BeKa, MPU ATOM MEPEBOJIUTh MPAKTUUYECKYIO 337a4y B Y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN) (PU3UUECKUX SBIICHUM;



OIMMCHIBATh M3yYEHHBIC CBOMCTBA TEI U (PU3UUYECKHUE SIBJICHHS, UCTIOIB3YS
dbuznyeckre BeIMUUHBI (Macca, 00bEM, IIIOTHOCTh BEILIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEAHSA CKOPOCTh, CHJIA YIIPYIrOCTH, CHJIA TSKECTH, BEC TeJa,
cujia TpeHus, AaBjieHue (TBEPIOTO Tea, )KUIKOCTH, ra3a), BRITATKUBAIOIIas
CWJIa, MeXaHuuyeckass paboTa, MOIIHOCTh, IJIEUO CHUJIbI, MOMEHT CHJIbI,
KOO(PPUIIMEHT TMOJE3HOr0 JCHCTBUSI MEXaHU3MOB, KHHETHYECKas U
MOTEHIIUAJIbHASL DHEPrusi), MNpU OMUCAHUM TMPABWIBHO TPAKTOBAaTh
(bU3HYECKUI CMBICT UCTIONB3YEMbBIX BEJIMUUH, UX 0003HAYCHUS U CIUHUIIBI
(dbu3MYeCKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIIUE JaHHYIO
(GU3HYECKYI0 BEIMYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKkTepu30BaTh CBOMCTBA Tei, (U3MUECKHE SBJICHHUS W MPOIECCHI,
UCIIOJIb3Yys NpPaBWJIA CIOXKEHUS CHUJI (BIOJIb OJHOM MpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBecHs pbryara (010ka),
«30JI0TOE TPABUJIO» MEXAHUKHU, 3aKOH COXPAHEHUSI MEXaHHYEeCKOMH
SHEPruy, NpU HTOM JaBaTh CIOBECHYIO (GOPMYIMPOBKY 3aKOHa U
3aMUChIBaTh €r0 MAaTEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUYECKUE SIBJICHUS, ITPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
M B KOHTEKCTE CHUTyalluli NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh NTPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoi Ha 1—2 M3y4EHHBIX CBOMCTBA (DU3MUECKUX
SBJICHUH, (DU3NYECKUX 3aKOHA WUJTU 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a7ayud B 1-2 JeWCTBUS, HCHOJB3ys 3aKOHBI H
dbopMyJbl, CBS3BIBAIOIINE (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHS 33Jl1aud 3alUChIBATh KPATKOE YCJIOBUE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (DOPMYJIBI M TPOBOAUTH PACUETHl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOAMMBIE JJIsl PEIIeHUs] 3a]a4, OLIEHUBATh PEATMCTUYHOCTh
MOJTy4eHHON (DU3NUYECKOM BEJTUYUHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh TPU TTOMOITH
(buU3HYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIICISTH TPOBEPSIEMOE
MPEANOIOKEHNE (TUIOTE3Y), pa3IndyaTh U UHTEPIPETUPOBATH MOJTYICHHBII
pe3yJbTaT, HAXOJIUTh ONIMOKKM B XOJE OIbITa, JEJaTh BBIBOJABI IO €ro
pe3yabTaTam;

MPOBOJIUTh  OMBITHI 110 HAOMIOJECHUIO (PU3WUYECKUX SBICHUM WK
(bu3HYEeCKUX CBOMCTB TeI: (OPMYIUPOBATH IPOBEPSIEMBIE TTPEATIOI0KEHNUS,
coOUpaTh YCTAaHOBKY W3 MPEJJIOKEHHOTO 000pY0BaHUsI, 3alTUCHIBATh X0/
orbITa U (OPMYIIUPOBATH BHIBOJIBI;

BBIMIOJIHATh MPSAMBbIE U3MEPEHUS PACCTOSHHS, BPEMEHHM, MAacChl Tela,
o0béMa, CHJBI W TeMIlepaTypbl C WCIOJb30BAHUEM AaHAJIOTOBBIX U



u(poBbIX MPUOOPOB, 3aMHUCHIBATH IMMOKa3aHUS TPUOOPOB C Y4ETOM
3aJJaHHOM a0CONFOTHOM MOrPEMIHOCTH U3MEPEHUM;

IPOBOJUTH UCCIEIOBAaHUE 3aBUCHUMOCTH OJHOM (hU3MUECKON BETUUYHHBI OT
JIpYrod € HCIOIb30BAaHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTH IyTH
PaBHOMEPHO JIBHKYIIETOCS T€JIa OT BPEMEHU JBUKEHUS TEJIA, CUIIbI TPEHHUS
CKOJIb)KEHHSI OT Beca Teja, KayecTBa OOpadOTKM IMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTU CUJIbl TPEHUS OT IJIOLIAAU CONPUKOCHOBEHUS TEJ, CHIIbI
YIPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BHITAJKUBAIOLIEH CHIIBI OT 00bEMa
IOIPYKEHHOM 4acCTU TeJla U OT IUIOTHOCTHU YXKUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Teja, OT INIYOUHBI, Ha KOTOPYIO TOTPYKEHO TeJo, YCIOBUM
MJIaBaHUsl TeJ, YCJIOBUM paBHOBECHS! pbhluara UM OJIOKOB), y4acTBOBaTh B
IJIAHUPOBAHUMU  Y4eOHOro HCCIEAOBaHUs, COOMpaTh YCTAHOBKY U
BBIMOJIHATh W3MEPEHHs, CIEAys MPeNIoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yJbTAaThl TMOJMYYEHHOM 3aBHUCHUMOCTH (U3MYECKUX BEJIUYMH B BHJEC
NPEUIOKEHHBIX TaOMuIl U TpaduKOB, JAETaTh BBIBOABI MO pE3yJibTaTaM
UCCIIE0BAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYMH (IUIOTHOCTH
BELIECTBA KUJIKOCTU U TBEPJIOTO TeEJIa, CUJIA TPEHUS CKOJIbKEHUS, 1aBJICHUE
BO3/lyXa, BBITAIKUBAKOIIAs CHJIA, JACUCTBYIOIIAas Ha IOIPYyKEHHOE B
KUAKOCTb  TENO, KOIP(PUUUEHT TOJE3HOrO0  JEHCTBUS  MPOCTBIX
MEXaHU3MOB), CJEIysl MPEUIOKEHHONM WHCTPYKIMHU: IPU BBIIOJHEHUN
U3MEpEeHU coOUpaTh SKCHEPUMEHTAIBHYI0 YCTAHOBKY W BBIYMCIATH
3HAYCHHUE NCKOMOW BEIWYHMHEI,

coOroaTh MpaBmiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOILIAIOIIMECS COCYIAbI, OapomeTp,
pblyar, MOJABUKHBIN 1 HEMOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTh;
XapaKTepu30BaTh IPUHLHUIIBI JEUCTBUS M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA HUX OnucaHus (B TOM YHCIIE:
NOJAIIUITHUKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKUM Ipecc,
MaHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBAaX (PU3NYECKUX ABJICHUN U HEOOXOIUMBbIE (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPbl  (HAXOAUTH  HHGOPMALMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B IMOBCEIHEBHOM
KU3HU JI71s1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOICTBAMH, COXPAHEHUS 37J0POBBS U COOIIOACHHS HOPM
HKOJIOTMYECKOT0 MOBEICHUS B OKpYXKaIOLIEH Cpee;



OCYLIECTBISITH OTOOp HUCTOYHUKOB uHPopManmuu B HMHTepHere B
COOTBETCTBUH C 33/IaHHBIM TTOWCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUH M TOyTEM CpaBHEHUS PaA3IUYHBIX HCTOYHHKOB BBIACIATH
UH(GOPMAIUIO, KOTOpasi SIBJISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEI0CTOBEPHOM;

UCTIOIHb30BaTh MPH BBHIMOJHEHUN YU4E€OHBIX 33JaHUl HAYIHO-TIOMYJISIPHYIO
auTeparypy GU3NYECKOT0 COACPKaHUSI, CIIPABOYHBIC MAaTEPUAIIBI, PECYPCHI
cetu MHTepHer, BianeTe NpuéMaMu KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHusi HHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKWE MUChbMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(popManuu (pU3NUECKOro CoaepKaHus, B TOM
quciie MyOJUYHO Je1aTh KPaTKUE COOOIIEHUS O pe3ysIbTaTax MPOEeKTOB WU
y4eOHBIX UCCIETOBAHHM, MPU 3TOM T'PAaMOTHO HCIOJb30BaTh U3YUCHHBIN
NOHATUMHBIN anmapaT Kypca (U3HMKH, CONPOBOXAATh BBICTYIJICHHE
MPE3EHTALNEN;

IPU BBIIOJHEHUH YYEOHBIX IPOEKTOB W HCCIECAOBAHUN paclpeacisiTh
00513aHHOCTH B TpPYNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJavyaMu,
CIICANTHh 3a BBHIMOJIHEHWEM IIJIaHa JEWCTBUHM, aJEKBAaTHO OICHUBAThH
COOCTBEHHBI  BKJaJ B  JCATENBHOCTh  TIPYNIbl, BBICTPAaUBaTh
KOMMYHUKATHUBHOE B3aWMO/ICHCTBUE, YIUTHIBAasE MHEHUE OKPYKAIOIIHX.

K xonity o0y4uenusi B 8 kiiacce rnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y 00yJaIOIIUXCS YMCHUI:

WCIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BELIECTBA, KPUCTAJUIMYECKUE U
aMmop(dHBIC Teja, HACBHIIICHHBI W HEHACHIICHHBIA mMap, BIAKHOCTH
BO3/1yXa, TEMIEparypa, BHYTPEHHSII OJHEPrus, TEIUIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN AJIEKTPUUECKUHN 3apsijl, SIEKTPUUECKOE TOJIe, TPOBOJHUKHU
Y TUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE MOJIE;
pasznuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, TEeriornepenaya,
TEIUIOBOE€ PABHOBECHE, CMAUYMBAHUE, KAUJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIIUs, ITUIaBJICHUE, KpUCTaUM3anus (OTBEpACBAaHUE), KUIICHUE,
Teruionepeaada (TEmI0MPOBOHOCTD, KOHBEKIIHS, U3IIy4CHHE),
BJICKTPU3ALMS TEJI, B3AUMOJICMCTBUE 3aPAJ0B, JCUCTBUS DIICKTPUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MACHUTOB, JICHCTBHUE
MAarHUTHOTO TOJISi Ha TIPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAs MHTYKITHS)
M0 ONHCAaHUIKD MX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHHE;

pacmo3HaBaTh NPOSBIIEHWE MW3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpYXKaroIlleM MHUpe, B TOM 4ucie (GU3HMYECKHUE SBJICHUS B MPUPOJIE:



MOBEPXHOCTHOE HATSHDKEHHE M KaWUISIPHBIE SABJICHUS B MPHUPOJE,
KpUCTaUIbl B Tpupozae, uznydeHue ConHIa, 3aMep3aHHe BOAOEMOB,
MopcKue 0pu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETa, SJIEKTPUUECKUE
ABJIEHUA B arMocepe, IEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nojie 3emiid, aped noocoB, poiab MArHUTHOTO MOJIS JIJIs1 KU3HU Ha 3eMiie,
MOJIIPHOE CHUSIHHME, NpPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3aJadyy B
yueOHYI0, BBIICNSATh CYIIECTBEHHBbIE CBOMCTBAa (MpU3HAKK) (PU3UUECKUX
SIBIICHUM;

OINKCHIBATh U3YyYEHHBIE CBOMCTBA TN U (PU3NYECKUE SIBJICHMS, UCTIOIb3YS
busnyeckue BeIUYUHBI (TeMIEepaTypa, BHYTPEHHSISI SHEPrusi, KOJINYECTBO
TEIUIOThI, yJeJbHasg TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTa
IJIaBJICHUS, YJeJbHAs TEIJIoTa MapooOpa3oBaHus, YJAElbHas TemioTa
CrOpaHusi TOIUIMBA, KOA((UIMEHT TOJE3HOro JCHCTBHUS TEIJIOBOM
MAIlIUHbI, OTHOCUTEIbHAS BIAKHOCTh BO3/1yXa, JJICKTPUUECKHI 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAINPSIKEHUE, CONPOTHUBJIICHHE IPOBOJHUKA,
yJIeIbHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD AJIEKTPUUECKOTO
TOKa), NpHU ONHMCAHWU NPABUIBHO TPAKTOBaTh (PU3UYECKUI CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, 0003HAUEHHUS U €IUHULBI (PU3NYECKUX BEIUYHH,
HaXOJUTh (DOPMYIbI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIUYUHY C
JPYrUMHU BEIMYMHAMM, CTPOUTH TpadUKU H3YyYEHHBIX 3aBHCUMOCTEH
(hU3UYECKUX BEJINYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHUS W MPOIECCHI,
UCIOJIb3ys OCHOBHBIE€ TMOJIOKEHHUSI MOJIEKYJISPHO-KUHETUYECKOU TEOpUU
CTPOEHMS BEILLECTBA, NMPUHLHUII CYNEPIIO3ULIHMHM NOJEH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma Juisl ydacTKa LEenH, 3aKOH
Jlxoyns—JIeHua, 3aK0OH COXpaHEHHsI SHEPTHH, ITPU 3TOM J1aBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMATUYECKOE BBIPAXKECHHE;
OOBSICHATH (PU3UYECKHE MPOIECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrHYEeCKUux
[IaroB C Omopoil Ha |—2 W3y4yeHHBIX CBOICTBa (U3NYECKUX SIBICHUII,
($U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacyéTHele 3aJa4d B 2—3 JEHCTBUA, HCHOJNB3YyS 3aKOHBI M
dbopmyIibl, CBs3BIBaIOIIME (PU3NUECKHME BEIUYUHBI: HAa OCHOBE aHaJIM3a
YCIIOBUS 3aJa4uM 3alUChIBaTh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUIsl pelIeHus 3a/Jadd, BbIOMpaThb 3aKOHBI W (QOPMYIIBI,
HEeOoOXOoMMbIEe i1 €€ pelleHUs, MPOBOAUTH pacuy€éThl M CpPaBHUBATH
NOJTy4eHHOE 3HaueHHEe (PU3NUECKON BEIMUNHBI C U3BECTHBIMU JIaHHBIMH;



pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpH TOMOIIU
(U3HYECKMX METOAOB, HCIOJNb3Ysl OMNHUCAHUE HCCIEAOBAHMS, BBIIEIATH
IIPOBEPSIEMOE  IPEIIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOpSAIKA
MPOBEJICHUS UCCIEAOBAHMS, I€TaTh BHIBOJIBI;

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WU
(bu3HYECKUX CBOMCTB TeJl (KaMWUISIPHbIE SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl NpPH M3JIYyYEHUH OT LBETa M3Iydarowmen (IOIIOIIAroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJbI OT TEMIEPATypbl KUAKOCTH U
oA €€ TOBEPXHOCTH, JJIEKTPU3ALMS TEI M B3aUMOJEHCTBHE
ANEKTPUYECKUX 3apAll0B, B3aWMOJCHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BH3yallM3allisl MarHUTHBIX II0JE€H IIOCTOSHHBIX MAarHWTOB, JEHCTBUSA
MarHuTHOrO MOJs Ha NMPOBOAHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOABUIATENSl IOCTOSHHOIO TOKa): (OpMyIupoBaTh
MIPOBEPSIEMbIE MPEATNION0KEHHSI, COOUPaTh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py0BaHMsl, OMUCBIBATH XOJ ONBbITa U (POPMYJIMPOBATH BBIBOJIBI,
BBITIOJIHATH IIPSIMBIE U3MEPEHHUS TEMIIEPATyPhl, OTHOCUTEIBHON BIIAXKHOCTH
BO3[lyXa, CWJIbl TOKa, HaIpsSHKEHUS C HCIOJIb30BAaHUEM aHAaJOrOBBIX
npuOOpoB M JAaTYMKOB (PU3UUECKMX BEJIUYHMH, CPAaBHUBATh PE3YJIbTAaThI
M3MEPEHUH ¢ yu€TOM 3aJJaHHON a0COIIOTHOMN MOTPEITHOCTH;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCHUMOCTH OJJHOW (PM3NYECKON BEIMUYUHBI OT
Ipyrod €  HCHOJB30BAHMEM TMpPSAMBIX HM3MEPEHH  (3aBHCHMOCTH
COMPOTUBJICHUS] MPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAd MONEPEYHOTO
CEUEHHMsI U YJIEJIbHOTO CONPOTUBIIEHUS BELIECTBA MPOBOIHHKA, CHJIbI TOKA,
UIYIIEro 4epe3 TMPOBOJHMK, OT HANpsDKEHUS Ha  MPOBOIHUKE,
HCCIIEIOBAaHUE TIOCIEN0BATEIbHOIO M MapajUIeIbHONO  COEIMHEHHI
IPOBOJIHUKOB): IUIAHUPOBAaTh MCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBIIOJIHATh W3MEPEHMSI, CIEAys MNPEJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUIE TaOJIUIl U TPAPUKOB, ENIATh
BBIBOJIBI T10 pE3yJbTaTaM MCCIICOBAaHUS;

IPOBOJIUTh KOCBEHHBIE HM3MEPEHHs] (PU3UUYECKUX BeIMYWH (yIeabHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBJIEHHE NPOBOJHUKA, pabora U
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHUPOBATh H3MEPEHMs, COOMpPATh
AKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs MPEAJIOKEHHOW MHCTPYKLHH, U
BBIYMCIIATH 3HAUECHUE BEJINYUHBI;

coOnroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ 1abopaTOPHBIM
000py0BaHHUEM;

XapakTepU30BaTh MPUHLMUIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA X ONMMCAHMS (B TOM YHUCIE: CUCTEMA



OTOILICHUS JOMOB, TUTPOMETD, MMapoBas TypOMHA, aMIIEpMETp, BOJIBTMETP,
CUETUMK DJICKTPUUYECKOW DHEPIuH, OJIJIEKTPOOCBETHTEIbHBIE TMPHOOPHI,
HarpeBaTelIbHblE  3JIEKTPONpHOOpbl  (MpUMEpPbI),  BJIEKTPUUECKUE
MPEIOXPAHUTENH, STICKTPOMArHUT, JIEKTPOIBUTATEINH MOCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HaHUS O CBOMCTBaX (U3WYECKUX SIBJICHUM M HEOOXOAMMBbIE
buznyeckue 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W HM3MEPHUTEIbHBIC
puOOpPHI MO CXeMaM U CXEeMAaTUYHBIM PUCYHKAM (3KUJKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETp, TUTPOMETp, [BUTATEIh BHYTPEHHETO CrOpaHUS,
AJIEKTPOCKOII, PEOCTAT), COCTABIISATH CXEMbI JJIEKTPUUYECKHX Lerel ¢
MOCJIEA0BATEIbHBIM U NAPAJUICIIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3inyast
YCIIOBHBIE 0003HAYEHUSI 3JIEMEHTOB JIEKTPUUECKUX IIeTIeH;

e TMpPHUBOAUTH MpUMEpPbl  (HAXOAUTH HUHGOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOJNb30BaHUSI (PU3NYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU Ui obecriedeHusi 6€30MacHOCTH Mpu oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUS 3I0POBBS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MTOBEACHUSI B OKPYXKAIOILEH cpee;

e OCYIIECTBISTH TOUCK HHPOpMAIMK (PUINIECKOTO COACPKAHHUSI B
WHutepHeTe, Ha OCHOBE HMEIOUIMXCA 3HAHUH U NYTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX MCTOYHUKOB BBIJEIATH HH(OPMAIUIO, KOTOPAS SBIISIETCS
MIPOTUBOPEUUBON UITU MOXKET OBITh HETOCTOBEPHOM;

e HCIOJBH30BaTh MPH BBHIMOJHEHUU Y4EOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO
auTeparypy GU3NYECKOTO COACPKAHMSI, CIIPABOYHBIC MaTEPUAIIBI, PECYPCHI
cetu MHTepHer, BianeTe NpuéMaMu KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIMU U3 OJHOM 3HAKOBOUW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIC MHCbMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
0000mas uHGOpPMALMIO M3 HECKOJIbKUX HCTOUYHHKOB (PU3UYECKOTO
COJIEP’KaHMUsI, B TOM YHUCJIE MyOJIMYHO MPEACTABIIATD PE3YyIbTaThl IPOESKTHON
VI UCCIIEI0BATEIbCKON ACSITETbHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHSATUHHBIN ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALIUEN;

e IIpU BBIIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEAOBAHUN (PU3MUECKUX
IPOLIECCOB PACIpeNeNsiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jja4aMHU, CICIUThH 32 BBIMOJIHEHUEM IUJIaHa JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKIaJ B
JeSTENbHOCTD TPYIIBI, BEICTPABaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3periatbh KOH(IUKTHL

K koniy o0yuenus B 9 kjiacce nmpeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCT Y 00YJAIOIINXCS YMEHUM:



UCIIONb30BaTh TMOHATHUS: CUCTEMa OTCu€ra, MaTrepuajbHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIBHOCTh MEXaHUYECKOrO IBUKECHUS, aedopMarius
(ynpyrasi, miacTU4eckasi), TpPEHHE, ILEHTPOCTPEMUTETHLHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETrPY3KH, LIEHTP TIKECTH, aOCOJIOTHO TBEPIOE TEJIO,
HEHTP TsHKECTH TBEPJOTO Tella, PaBHOBECUE, MEXAaHHMUECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PPA3BYK U yITPA3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IITIKaJa
AJIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U JaJbHO30PKOCTb,
CIEKTPhI UCIyCKaHUsSI W TIOTJIOMEHUs, ab(a, 6eTa- U raMMa-u3IIydeHus,
M30TOIBI, SIACPHAS YHEPTeTUKA;

paznuyaTh SBJCHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEUHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJUHEHHOE MBH)KEHHE, CBOOOIHOE
MaJICHUE TEJl, PABHOMEPHOE JBH)KEHUE MO OKPYKHOCTH, B3aHMOJICHCTBUE
T€J, PEaKTUBHOE JBWXEHHUE, KOjeOaTelbHOE ABMXKEHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JIB)KEHUE, OTPAKEHUE
3ByKa, MPSAMOJMHENHOE PacHpOCTPAHEHUE, OTPAKEHUE U MPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHHUE CBETA, pa3ioskeHue 0eoro cBeTa B
CHEKTp U CJOXEHHE CIEKTPaJbHBIX [IBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAs1 PaJMOAKTUBHOCTh, BO3BHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JTYYEHHUS ) TI0 ONTUCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrmo3HaBaTh NPOSIBIIEHWE UW3YYCHHBIX  (PU3MYECKUX  SIBJICHHM B
OKpYyXKarolieM MHupe (B TOM uHcCle (PU3NUECKUE SBJICHUS B TMPUPOJIE:
MIPUJIMBBI U OTJIUBBI, JIBH)KeHUE IU1aHeT COJTHEYHON CUCTEMBI, PEaKTUBHOE
JB)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB KMBOTHBIMH,
3eMJICTpSICEHUE, CEUCMUYECKHEe BOJHBI, I[yHaMH, 3XO, IIBeTa Tel,
ONTUYECKHE SIBICHUSI B MPUPOJIC, OMOJIOTUUECKOE ICHCTBHUE BHIMMOTO,
yIbTpaduONIeTOBOIO U  PEHTICHOBCKOTO M3JIyYEHUM, €CTECTBEHHBIM
paZlMOaKTUBHBIA (OH, KOCMHYECKHE JIY4YH, PAJUOAKTUBHOE H3Iy4EHUE
NPUPOJHBIX MHHEPAJIOB, JEWUCTBUE PAJAMOAKTUBHBIX U3JIYy4EHUU Ha
OpraHM3M YeJIOBEKa), MPHU STOM IMEPEBOJIUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIICISATH CYIICCTBEHHBIC CBOWCTBa (MpU3HAKK) (DU3UIECKUX
SIBIICHUU;

OIKCHIBATh U3YyYEHHBIC CBOMCTBA TEJN U (PU3UYECKUE SIBJICHHS, UCTIOIb3YS
¢duznyeckre BEIUYMHBI (CPENHSSE W MTHOBEHHAs CKOPOCTh Teja IpU
HEPaBHOMEPHOM JBWKEHHH, YCKOpPEHHE, TNEepeMelIeHue, MyTh, YIrJoBas
CKOpPOCTh, CHJIa TPEHHUS, CUJla YIOPYrOCTH, CHUJIa TSHKECTH, YCKOpPEHHUE
CBOOOJHOTO TIAJICHUSI, BEC Tela, HMIYJAbC Tela, HWMIIYJIbC CHJIBI,
MEXaHW4ecKass padoTa W MOIIMHOCTh, TOTEHIUATbHAs DHEPrusl Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIIUAJIbHAS SHEPIrusl CXKATou



NPYXUHBI, KHHETHYECKAs YHEPT U, TOJIHASI MEXaHUYECKasi SHEPIUsl, IEPUO
M YacToTa KosieOaHui, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBETa, IOKa3aTelb IIPEJIOMIICHHUSI CpElbl), IpPHU OINHUCAHUU
MPAaBWIBHO TPAKTOBaTh (PU3MUECKUI CMBICI MCIOJIb3YEMBIX BEJIUYMH,
0003HAYEHUSI M €IUHUIIBI (U3HUECKUX BEJIUMYHH, HAXOIUTH (OPMYIIHI,
CBSI3bIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C IPYTUMU BEIUYMHAMU,
CTPOUTH TpahMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYNH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHHUS M MPOLECCHI,
UCIOJIb3yd 3aKOH COXPaHEHWs HYHEPruHu, 3aKOH BCEMHUPHOIO TATOTECHMS,
NPUHIUI CYNEpPHNO3ULUMN CWJI, NPUHLMI OTHOCUTENbHOCTH [ amuies,
3akOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMIIYJbCA, 3aKOHBl OTPAXKEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsiI0BOTO U MacCOBOI'O YHUCEl
IpU SAEPHBIX PEAKUHUAX, NMPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alMChIBaTh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CUTYallUd MPAKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BbISIBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 JOTMYECKUX
1aroB € ONOpodl Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3NYECKHUX SIBJICHMUIA,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peniaTh pacy€THbIE 3aa4M (OMUparoluecs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (PU3NYECKUE BEJIMUMUHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 33/1a4d 3alIUChIBaTh KPATKOE YCIOBHE, BBISBISAThH
HEJ0CTAIOIINE WM U30BITOUYHbIC JaHHbIE, BEIOUPATh 3aKOHBI U (DOPMYJIBL,
HEOOXOAMMBIE [UIsl PELICHHs, MPOBOAUTH Pacy€Tbl U  OLEHUBATH
PEATMCTUYHOCTD MOJTYYEHHOTO 3HaYEHUs (PU3NYECKOI BEIIMYUHBI;
pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH OMOIIU
(U3NYECKUX METO/0B, MCIIOJIb3Yysl ONMCAHUE HCCIEAOBAaHUSA, BbIIEIATH
IPOBEPSIEMOE  MPEANONIOKEHUE, OLICHUBATh IPABUIBHOCTb  IOPSAJIKA
NPOBEJCHUS  HCCIEIOBAaHUs, JENaTh BBIBOABL, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOEHUI U OIBITOB;

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBJICHUM WU
¢u3nyecKkux CBOMCTB Tesl (M3yd4e€HHE BTOpOro 3akoHa HploTOHa, 3akoHa
COXpaHEHHUs] PHEPruM, 3aBHUCHUMOCTb IMEpHOJA KOJICOaHUM MPYKUHHOTO
MasATHHKA OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTY/bl MAJIbIX KOJIEOAHUM, MPSAMOJIMHENHOE pacpOCTpaHEHUE CBETA,
paszioxkeHue Oeyloro CBeTa B CIEKTpP, U3YYEHHE CBOWMCTB M300paKEHHUS B
IUIOCKOM 3€pKajie W CBOMCTB M300pakeHUs NpeaMeTa B coOuparolei
AuH3e, HAOMIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB M3IIy4EHUs):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAaHOBKY U3 M30BITOYHOro Habopa



000py10BaHMsI, OMUCHIBATH XOJ OMBITA U €r0 PE3yNIbTaThl, (HOPMYIHPOBATH
BBIBOJIBL;

IPOBOJIUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, Onpenesss
CpeqHee 3HAueHHEe U3MepAeMON BEIUYMHBI ((DOKYCHOE paccTosHuE
coOuparorieil JIuH3bI), OOOCHOBBIBaTH BHIOOpP cIoco0a HM3MEpEeHUs
(M3MepUTENBHOTO MPUOOpa);

MPOBOJUTh HCCJENOBAHUE 3aBHUCUMOCTEH (U3WYECKUX BEJIMYUH C
UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBIDKEHHWH 0€3 HadJalbHOM CKOpPOCTH, Tepuoja
KoJIe0aHU MaTeMaTH4YeCKOro MasiTHUKa OT JUJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUsl CBeTa OT yrja HaJeHUs M yIia MPEeJOMIIEHUs OT yria
NaJCHUs): IUIAHUPOBATh HCCIIEJOBAHME, CAMOCTOATEIbHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pE3yJbTaThl TMOIYYEHHOW 3aBUCHUMOCTHU
(¢u3nyecKuX BEIWYMH B BUJE TAaOMUI U IpadUKOB, J1€1aTh BBIBOABI I10
pe3yJbTaTaM MCCIeI0BaHUS;

IPOBOJUTh KOCBEHHBbIE HU3MEPEHMs] (U3NYECKUX BEIUYMH (CpeaHss
CKOpPOCTb U YCKOPEHHUE TeJia IPU paBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOJHOrO MAaJIeHUsI, >KECTKOCTh NPYKHUHBL, KOAI(DPUIMEHT TpeHus
CKOJIbXKCHMSI, MEXaHU4eckass paboTa M MOIIHOCTb, 4YacTOTa M IEPHOJ
KOJIeOaHM MaTeMaTHYecKOro W MPYKUHHOTO MAasTHHKOB, ONTHYECKas
cwia coOuparouied JHMH3bI, PaJAMOAKTUBHBIA  (POH): TUTAHUPOBATH
U3MEPEeHHsI, COOMpaTh JKCIEPUMEHTAJIbHYI0 YCTaHOBKY M BBINOJHATH
U3MEPEHUsI, CIenys TPEUIOKCHHON WHCTPYKIUU, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI ¥ aHAJTU3UPOBATH MOJyYEHHBIEC PE3yJIbTaThl C YUETOM 3aJaHHOMN
IIOI'PEIIHOCTH U3MEPEHUN;

co0I0/1aTh MpaBHiia TEXHUKHU 0€30MacCHOCTHU MPH paboTe ¢ J1ad0paTOpHbIM
000py10BaHUEM;

pa3inyaTb OCHOBHBIE IPU3HAKU HW3YYEHHBIX (U3NYECKUX MOJENei:
MaTepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TEJIO, TOUECYHBIM HCTOYHHUK
CBETA, JIy4, TOHKas JIMH34, IUIaHEeTapHasi MOJIENb aTOMa, HyKJIOHHAsI MOJIETb
aTOMHOTO SJIpa;

XapaKTepU30BaTh MNPUHLHUIBI JEHCTBUS W3Y4YEHHBIX MpPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOM Ha HUX ONUCaHUus (B TOM 4YHCIE:
CIHIOMETP, OATYUKH TIOJOXKEHHS, PACCTOSHHUS W YCKOPEHHs, pakera,
9XOJIOT, OYKM, TMEPUCKON, QoToanmapar, ONTUYECKUE CBETOBOJBI,
CTIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUH HW  HEOOXOAWMBbIE (DU3UYECKUE
3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX NPUOOPOB U TEXHOIOTMYECKUX MTPOLIECCOB IIPH
pelIeHUH  Yy4eOHO-NIPaKTUYECKUX 3aJady, ONTHYECKHE CXEMBbI JUIs
MOCTPOEHUS N300paKEHUH B IIJIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;
OPUBOAUTH  MpUMEpPbl  (HAXOAUTH  HHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOJNIb30BaHUS (PU3NYECKUX 3HAHUI B TMOBCEIHEBHOM
KU3HU N1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAaHEHHUS 3I0POBbS U COOJIIOICHUSI HOPM
HKOJIOTMYECKOT0 MOBEICHUSI B OKpYXKaIoLIeH cpee;

OCYIIECTBJIATh TOWCK HWH(pOpManuu (PU3NYECKOTO COJCPKAHHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIUPYsl MOUCKOBBIN 3aIIpOC, HAXOIUTh
IyTU OIpENEeSICHUs] JOCTOBEPHOCTH IOJIyYU€HHOM MH(QOpPMALMU Ha OCHOBE
MMEIOIINXCS 3HAHUM U TIONOJHUTENBHBIX UICTOYHUKOB;

UCIOJIb30BaTh MIPU BBINOJIHEHUU YYEOHBIX 3aJaHUIl HAyYHO-IIOMYJISIPHYIO
auTeparypy GU3NYECKOro COACPKaHUsI, CIPABOYHBIC MAaTEPUAIIbI, PECYPCHI
cetu IHTepHer, BnageTe NpUEMaMU  KOHCIEKTHPOBAaHUSA  TEKCTA,
npeoOpa3zoBaHusl HH(OPMAUU U3 OJJHOW 3HAKOBOI CHCTEMBI B JIPYTYIO;
Co3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOLIEHUS Ha OCHOBE
uH(pOpMaAMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJEpIKaHUS,
MyOJIMYHO MPEACTABIATh PE3YNbTAThl MPOEKTHON MJIM UCCIIEI0BATEIbCKON
NEATENbHOCTH, IPU OTOM TI'PAaMOTHO  HMCIHOJIb30BaThb  W3Y4YEHHBIN
MOHATUUHBIN anmaparT M3y4aemoro paszziena (QU3MKU M COMPOBOXKIATh
BBICTYIIJICHUE TMpEe3eHTalMel ¢ y4€ToM OCOOEHHOCTEW ayquTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NporpaMMmel Bcero oOpa3oBarejbHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®u3uka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
but6moreka [JOK
1.1 ®dusrkKa - HayKa O MpUupo/ie 2
yia 0 Hprpoa https:/m.edsoo.ru/7f416194
1.2 dusznyecKre BeITUYUHbI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
bu6morexa IIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIM METO/I MO3HAHUS hitps://m.cdsoo.ru/7f416194
Hroro no pasaeiy 6
Pa3nen 2. IlepBoHaya/ibHbIC CBEICHUSI 0 CTPOCHUH BELIeCTBA
bu6moreka [JOK
2.1 1
Ctpoetiite setiecTsa https://m.edsoo.ru/7f416194
29 JIBM>KE€HME U B3aUMOAEUCTBUE YaCTHI] ) 1 bubmmoreka [IOK
’ BELECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 bubmorexa LHOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHUe U B3aMMoOAeiicTBHE Tel
3.1 Mexannyeckoe TBHKEHHE 3 bubmiorexa TIOK
https://m.edsoo.ru/7f416194




bub6morexa IIOK

32 Wuepnus, macca, I0THOCTh 4 1
https://m.edsoo.ru/7f416194
33 Cuna. Buasr cun 14 2 bubmotexa [TOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBienus TBEpALIMU 3 bubmmoreka [IOK
) TEJIaMH, )KUIKOCTSIMHU 1 Ta3aMU https://m.edsoo.ru/7f416194
4.2 JlaBneHnue >XKuaKoCTH 5 bubmorexa LHOK
https://m.edsoo.ru/7f416194
bu6 OK
4.3 AtMmocdhepHoe naBieHne 6 nommorexa L
https://m.edsoo.ru/7f416194
44 JleiicTBUE )KMIKOCTH M ra3a Ha MOTPYKEHHOE 7 3 bubmumoreka [IOK
’ B HUX TE€JIO https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MomiHOCTB. JHeprust
bu6moreka [JOK
A P 1
> 300Ta 1 MOIUHOCTS 3 https:/m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBbI 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
5.3 MexaHuueckas HEprust 4 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12




8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/mm P Konrpoabnsie | IlpakTuyeckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paspnea 1. TenioBble siBJeHUs
bu6moreka [IOK
1.1 i 7
CTpocHue i CBOHCTBA BellecTBa https://m.edsoo.ru/7f4181ce
bu6 OK
1.2 TermoBbeie TPOLIECCHI 21 1 5 nbsmorexa I
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3znen 2. DiekTpuueckre 4 MarHUTHbIE SIBJICHUS
)1 DNeKTpUYECKUe 3apsibl. 3apsHKEHHBIE Tea 7 | bu6moreka [IOK
' U UX B3aUMOJEHCTBHUE https://m.edsoo.ru/7f4181ce
but6moreka [JOK
2.2 I1 i i 2 2 7
OCTOTHHBI SCKIPITCCIHIL TOK 0 https://m.edsoo.ru/7f4181ce
2.3 MarauTHbIC SIBJICHUS 6 1 1.5 buomorexa [TOK
https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMarHuTHast HHAYKIUS 4 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne n/mm P Konrpoabnsie | IlpakTuyeckue (1upp )
NnporpamMmabl Bceero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexanudeckue siBJIeHUs
11 MexaHu4decKoe JBUKECHHE U CIIOCOOBI €0 10 1 bu6moreka [IOK
' OIKCaHUs https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue ten 20 1 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3znen 2. Mexanuyeckue Koj1e0aHus U BOJIHBI
but6moreka [JOK
2.1 M 0 7 3
CXAHACCKHE KOJCOaRHA https://m.edsoo.ru/7f41a4a6
2.2 MexaHndeckue BOJHBI. 3BYK 8 1 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DjekTpoMarHuTHOE 1MOJI€ M JJIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bu6motexa [IOK
’ 3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6

Pasnena 4. CBeToBbI€ AIBJICHUSA




Bbub6morexa IIOK
4.1 3aKkOoHBI pacpoOCTpaHEHUs CBETa 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ onTHYECKHE TPHUOOPHI 6 3 Bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41 ada6
Nroro no pazneny 15
Pa3zpnesn 5. KBanToBbIe siBJICHUS
bu6moreka [IOK
5.1 Hcnyckanue u noriaomeHue cBeTa aToMoM 4 1 hitps://m.edsoo.ru/7f4 1 adab
5.2 CtpoeHne aTOMHOTO sifipa 6 1 Buomorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SlnepHbie peakiuu 7 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pazpnen 6. [loBTopuTe1bHO-0000 1210 1IMIT MOYJ/Tb
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 ) bubmoreka [IOK
’ Kypca (usmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHUH

JIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

®u3nka — HayKa O MPUPOJIE.
SBnenus npuponasl. Pusnyueckre
SIBJICHUSA

MexaHn4decKue, TCIJIOBRIC,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnyeckre BEIMUYUHBI U UX
U3MEpeHUe

Ypok-uccnenosanue "M3mepenue
TeMIepaTypbl IPHA TOMOIIH
AKHUJIKOCTHOTO TEPMOMETpA U
JlaTYMKa TeMIepaTypsl"

Kaxk ¢usuka u npyrue ecteCTBeHHbIE
HayKH U3y4aroT NPUPOAY.
EcrecTBeHHOHay4YHBII METOA
no3Hanus. Onucanue PU3nIECKux
SIBJIEHUI C IOMOIIbIO MOJIEJIEN

bu6moreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccinenosanue "l[Ipoepka
THUIOTE3bI: JaJIbHOCTH MOJIETA
Iapuka, mymneHHOro




TOPU30HTAIBHO, TEM OOJIbIIIE, YEM
Oomblie BpICOTA MycKa"

Crpoenue BeniectBa. ONbITHI,

but6moreka [JOK
7 JIOKa3bIBAIOIINE JUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTpPOCHHE BEIIECTBA
8 JIBH:KEHHE YacTHUIl BEIECTBA bubmiorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccinenoanue «ONbITHI 11O
9 HaOJIFOJEHUIO TEILJIOBOIO
pacumpeHus ra3oB»
10 ArperaTHbI€ COCTOSTHUS BEIIECTBA
B3auMocBs3b MEXy CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bu6morexa [IOK
aTOMHOMOJIEKYJISPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
OcoGeHHOoCTH arperaTHbIX
COCTOSIHUH BOJBI
MexaHn4ecKoe IBHKEHHE.
12 PaBHOMEpHOE 1 HEPpAaBHOMEPHOE bubmiorexa IIOK
p P p https://m.edsoo.ru/ff0a05c6
IBIKEHNE
Bbu6moreka IHOK
13 Cxopoctb. EnUHHIBI CKOPOCTH 1
https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTH U BpeEMEHHU ABHKEHUSI bubmorexa [OK
y p g https://m.edsoo.ru/ff0a0ae4
Nuepuust. 3aK0H HHEPLIUH.
P . P but6mmoreka [JOK
15 B3aunMopneiicTBue Tell Kak Npu4rHa

HN3MCHCHHA CKOPOCTU ABHUIKCHUS TECJI

https://m.edsoo.ru/ff0a0c10




[TnotHOCTE BemiecTBa. Pacuer maccel

Bbu6moreka IIOK

16
1 00beMa TeJla M0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabopaTopnas pabora
17 «Onpenenenne MIOTHOCTH TBEPAOro
Tena»
18 Pemenune 3amag mo Teme bu6moreka [JOK
"ITmoTHOCTH Bemecrsa" https://m.edsoo.ru/ff0al23c
Cuila kak XapakTepuCTUKa
19 B3auMoelicteus ten. Cuia
ynpyroctu. 3akoH ['yka
JlabopaTopnas pabora «3yuenue
20 3aBUCUMOCTHU PaCTSIKEHUS
(tedopmariun) nNpy>kUHbI OT
IIPWIOKEHHOW CHJIBD)
21 SIBnenne tarorenus. Cuiaa THKECTH
CBs13p MEXy CHIION TSDKECTH U
. bubmorexa [{OK
22 Maccoi Tenma. Bec Tema. Pemrenne
" " https://m.edsoo.ru/ff0al778
3agad no teme "Cuna TshKecTH
Cuna TsHKeCTH Ha IPYTUX TUIaHeTax.
73 o bu6mmoreka [JOK
W3UYECKHE XapaKTePUCTUKHU
P p https://m.edsoo.ru/ff0a1502
IUIAHET
bubmmoreka [IOK
24 W3mepenue cuil. JJuHamoMeTp 1
https://m.edsoo.ru/ff0al8cc
bubmmorexa [IOK
25 Bec tena. HeBecomocTh 1
https://m.edsoo.ru/ff0al778
CnoskeHue IBYX CHJI, HallpaBJIEHHBIX
. Y . P bu6moreka [JOK
26 MO OJTHOM MPSIMOM.

PaBHozelicTBYIOIIAs CHIT

https://m.edsoo.ru/ff0ala70




27

Pemenune 3amad no teme
"PaBHopelicTByIOIIAs cu”

28

TpeHue CKoJIbKEHUS U TPEHUE
nokos. TpeHue B mpupojie u
TEXHUKE

but6moreka [JOK
https://m.edsoo.ru/ff0alb9c

29

JlabopartopHas pabota «M3y4denue
3aBUCUMOCTH CHJIBI TPEHUS
CKOJIbKCHMS OT CUJIbI JaBJICHUS U
XapakTepa COIPUKACAIOIIUXCS
IIOBEPXHOCTEN»

bu6moreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3a1ay Ha onpeneneHue
PaBHOZECHCTBYIOIIEH CHJIBI

31

Pewenne 3aau mo temam: «Bec
Tenay, «I'papuueckoe n300paxeHue
crny, «CHIIBDY,
«PaBHOJEHCTBYIOIIAS CHII»

Bbub6morexa IIOK
https://m.edsoo.ru/ff0aldeQ

32

KonTtponeHas pabota mo remam:
«MexaHHYeCKOe JIBHIKCHHUEY,
«Macca, IIIoTHOCTBY, «Bec Tenay,
«['pacduyeckoe n3odbpaxeHne Cuim,
«Cumb»

33

JaBnenne. CriocoObl yMEHbIIEHUS U
YBEIMYCHUS TaBICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue rasa. 3aBUCHMOCTD
IaBJIEHHS Ta3a OT 00bEMa,
TEMITEPATYPhI

bu6moreka [JOK
https://m.edsoo.ru/ff0a2376




[lepenaua naBneHust TBEPABIMU

Bbub6morexa IIOK

35 TeJaMM, SKUJIKOCTSIMH U T'a3aMu. hitps://m.edsoo.rw/ff0a25h0
3akon Ilackans
JlaBieHME B )KUJIKOCTH | rase,
36 BBI3BAHHOE JEHCTBUEM CHJIEI bubmiorexa TIOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3amau mo Teme «JlaBnenue bubmmoreka [IOK
B )KMIKOCTH U Tras3e. 3axoH [lackais https://m.edsoo.ru/ff0a2826
but6mmoreka [JOK
38 Coo6
OODIATOTIHECA COCY AR https:/m.edsoo.ru/ff0a2970
39 I'mapaBanueckuii mpecc bubmorexa [IOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopuiHeBoit
JKHUIKOCTHEIA HAcoC
Atmocdepa 3emmu. [Ipuaunb
CYIIIECTBOBAHMS BO3YIIHOM
41 o}églnoqxn 3emim 3;[B};ICI/IMOCTB bubmotexa [IOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO JIaBJIICHUS OT BBICOTBI
HaJl YpOBHEM MOps
47 Bec Bo3myxa. AtmocdepHoe bu6morexa [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmochepHOro bubmorexa [IOK
nasyienus. Oneir Toppuyemm https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTh aTMOC(EPHOT0
44 THI Ha OBHEM bubmmorera [IOK
JIaBJICHUA OT BBICO AYp https://m.edsoo.ru/ff0a2fc4
MOops
45 bapomerp-anepoua. AtmocdepHoe bubmmorexa [JOK

JAaBJICHUC Ha pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




Perwtenune 3agay no teme

46 "AtmochepHoe naBieHue"
JleicTBHME )KUKOCTH M Ta3a Ha BuGmorexa LIOK
47 MOTPYREHHOE B HIX TEO. https:/m.edsoo.ru/ff0a3276
ApxumMmenosa cuiia
JlabopartopHas paboTa
43 «Omnpenenennie BITAIKUBAIOIEH bu6moreka [JOK
CHUJIbI, JEWCTBYIOILIEH HA TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHIKOCTh)
JlaGopaTopHas pabora o Teme
«MccnenoBanre 3aBUCUMOCTH Beca BuGorexa LIOK
49 Tena B BOZE OT 06hEMa https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOH B )KHIKOCTh YaCTH
TEIa»
bu6moreka [JOK
30 Hnapasie Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabora
"KoHcTpyupoBanue apeomeTpa uiu
51 KOHCTPYHPOBAHUE JIOJKU U
omnpeJieNieHne eé
rpy30noabEMHOCTH "
Pemenue 3amay no remam:
57 «[ImaBanue cynos. bubmotexa LIOK
BoznyxonnaBanue», «/laBienune https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJI, )KUJIKOCTEH U Ta30B»
bubmmoreka [IOK
>3 Mexatiriecicas padota https://m.edsoo.ru/ff0a3£82
54 MomHocTs. EnUHAIBI MOIIHOCTH bugmiorexa LIOK

https://m.edsoo.ru/ff0a3{82




55

Ypok-uccinenoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM NpU
noabEMe Mo JiecTHulle"

56

IIpocteie MexaHu3MBbl. Ppruar.
PaBHOBecue cuit Ha peryare

57

KonTtposnpHas pabota 1o reme
«/laBiieHUE TBEPABIX TEII,
JKUIKOCTEHN U Tra3oB /
Bcepoccuiickas mpoBepouHas
pabota

58

PesepBHbIii ypok. Pabota ¢
TEKCTaMHU 110 TeMe «/laBneHue
TBEPIBIX TEJ, KUIKOCTEH U ra30By /
Bceepoccuiickas npoepouHast
pabora

bubmmoreka [IOK
https://m.edsoo.ru/ff0adffe

59

Prruaru B TexHuke, OBITY ¥ IPUPOIE.

JlabopaTopnas pabora
«MccnenoBanue ycinoBun
paBHOBECHS phlUara

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3agay mo teMe «Y clI0BUS
paBHOBECHS pblyara

but6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Kosdduument noneznoro neitcteust
MexaHusma. Jlabopatopuas pabora
«H3mepenne KII/I HakiioHHOM
IJIOCKOCTH

0.5

62

Pemrenue 3aga4 nmo teme "Pabora,
MoiHoCTh, KIT/"

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




63

Mexannueckast JHEprusl.
Kunernueckas ¥ noTeHLHaIbHAs
JHEprus

Bbub6morexa IIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTrUU

bu6moreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIEPUMEHT 10 TEME
"JKCrepUMEHTAIIBHOE ONPEEIIEHUE
W3MEHEHUS KHHETHYECKOH U
NOTEHIMAIBbHOM 3HEpruu npu
CKaThIBaHUU TeJa 10 HAaKJIOHHON
mIocKocTy”

66

KonTtposnbsHas paboTa o Teme
«Pabora 1 MOIIHOCTb. DHEPI U

67

Pe3epBHblii ypok. Paborta ¢
TEKCTaMH 110 TeMe "MexaHudueckoe
nBwxenue"

bub6moreka IIOK
https://m.edsoo.ru/ff0adeeb

68

PezepBHbiii ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MomHoCTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabnsbie | Ilpakrnueckue
n/n Bcero H3Yy4YCHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
OCHOBHBI€ MTOJIOKEHUS
| MOJIEKYJISIPHO-KUHETHYE€CKON 1 bu6morexa [IOK
TEOPUU U UX OIIBITHBIE 01.09.2025 | https://m.edsoo.ru/ff0a5256
NOJTBEPKACHUS
2 Macca u pasmep aToMo oie 1
11 PASNIEP ATONOB H MOTEKYT 02.09.2025
Mogaenu TBEPAOTO, KUJIKOTO U
A PA 8 N bubmmoreka [IOK
3 ra3o000pa3HOro COCTOSIHUI 1
08.09.2025 | https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsICHEHUE CBOMCTB TBEPAOTO,
JKUJIKOTO M Ta3000Pa3HOro
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
T HHI/II/IvB 1IECTBA HA OCHOB 09.09.2025
MOJIOKEHU N MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU
Kpucrammueckue u amophHbie bu6moreka [IOK
5 1
Tena 15.09.2025 | https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaNWUIIPHOCTb. | bubmorexa [IOK
[ToBepxXHOCTHOE HATSKEHUE 16.09.2025 | https:/m.edsoo.ru/ff0a5530
7 TemnoBoe pacHIMpeHUE U CKATHE 1 budmorexa [IOK
P P 22.09.2025 | https://m.edsoo.ru/ff0a5a26




Temneparypa. CBs3p TeMnepaTypsl
CO CKOPOCTBIO TEILIIOBOTO

TEMJIOEMKOCTH BeriecTsa"

23.09.2025
JBAYKEHUS YaCTHUL]

9 Buytpennss sneprus. Criocoobt bub6mmoreka [IOK
W3MEHEHUS BHYTPEHHEHN SHEpruun 29.09.2025 | https://m.edsoo.ru/ff0a5c60

10 Bunwl Temmonepenaun bubmiorexa [IOK

A pex 30.09.2025 | https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHIus
"[IpakTHYECKOE HUCIIOIB30BAHUE
11 TEIJIOBBIX CBOMCTB BEIIECTB U bubmorexa TIOK
H 06.10.2025 | https://m.edsoo.ru/ff0a65c0
MaTEPHUAJIOB B IEIIAX
sHeprocoepexeHus"

12 KomudaecTBo TemaoTel. Y neabHas bu6morexa IIOK
TEMJIOEMKOCTE 07.10.2025 | https://m.edsoo.ru/ff0a6976
YpaBHEHHUE TEIIOBOr0 OajgaHca.

13 TemnooOMeH U TEMIOBOE bubmotexa [IOK

13.10.2025 | https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHas pabora

14 "HccneqoBaHue IBIEHNAS but6moreka [JOK
TENJI000MeHa MpU CMEIIUBaHUHU 14.10.2025 | https://m.edsoo.ru/ff0a6a98
XOJIOIHOM ¥ ropsiuel BOJbI"

Pacuer xonuyecTBa TEIUIOTHI,

L5 HEOOXOIUMOTO ISl HAarpEBaHMS
TeJa ¥ BBIAEISIEMOro UM MIPU 20.10.2025
OXJIAXKICHU U
JlabopaTopHas pabora

16 "OnpeneneHne yaeabHon bubmiorexa TIOK

pelt A 21.10.2025 |  https:/m.edsoo.ru/ff0a6bb0




DHeprusd ToIMBa. Y aenbHas

Bbu6moreka IIOK

17 TEIJIOTa CrOPaHUs 10.11.2025 | https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpAEBaHUE

18 KPUCTAIUTNYECKAX I;Ie[ﬂ. VaenbHast buomorexa LIOK

11.11.2025 | https://m.edsoo.ru/ff0a71d2
TEMJI0Ta MJIaBICHUS
JlabopaTopHas pabora
19 "OHpI;HeJIiHI/IC I;L[enbﬂoﬁ TEIJI0TEI bubmiorexa IOK
" 17.11.2025 | https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIA

20 [TapooOpa3oBaHue ¥ KOHICHCAITHS. bu6morexa [IOK
Ucnapenune 18.11.2025 | https://m.edsoo.ru/ff0a740c
Kunienue. Y nenpHas Tennora
mapooOpa3oBaHus U KOHJCHCAIUH.

21 3aBUCUMOCTb TEMIIEPATYPbI Bu6mmorexa [IOK

24.11.2025 | https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(HEepHOTO
JTABIICHUS
BrnaxxnocTs Bo3myxa.

2 JIabopaTtopHas pabora bu6morexa [IOK
"OnpeneneHre OTHOCUTENbHOMN 25.11.2025 | https://m.edsoo.ru/ff0a7628
BJIAKHOCTHU BO3ayXxa"

3 Pemenue 3amau Ha onpesnenexHue
BJIQ)KHOCTH BO3]lyXa 01.12.2025
[TpuHnMIIBI pabOTHI TEMIOBBIX

24 neurareneii. [lapoast TypOuHa. 02.12.2005
JIBurarenb BHyTPEHHEIO CropaHus
KII TenioBoro aBuraress.

25 TenoBrle IBUraTEIN U 3aIUTA bubmorexa HOK

08.12.2025 | https://m.edsoo.ru/ff0a7c7c

OKpY’KaroIen cpe/ibl




26

3aKOH COXPaHEHMS U NIPEBPALCHUS
OHCPIruu B TCILJIOBBIX IIpOLECCaX

09.12.2025

27

[ToaroToBKa K KOHTPOJIBHON paboTe
o Teme "TenoBbIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUM
BeniecTna"

15.12.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0a8312

28

KonTtponbsHas pabora o reme
"TemioBele siBJIeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUM BelecTa"

16.12.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusanus Ten. JIBa poaa
ANEKTPUYECKHUX 3aps10B

22.12.2025

30

Ypok-uccienopanue
"DirekTpu3anus Tea HHIyKIUEed n
IIPU CONIPUKOCHOBEHUN"

23.12.2025

31

BzaumopeiicTBue 3apsiAKCHHBIX TeTl.
3akoH Kynona

29.12.2025

but6moreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUYECKOE TTOJIE.
Hanps>keHHOCTb 3JIEKTPUYECKOro
noyist. [IpuHnun cyneprnosunuu
JNEKTPUYECKUX ITOJIEH

30.12.2025

but6moreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekTpuyecKkux 3apsaoB.
DneMmeHTapHbli 3apsan. CTpoeHue
aToma

12.01.2026

34

HpOBOI[HI/IKI/I " JUSJICKTPHUKH.
3aKOH COXPaHEHHS JIEKTPHYECKOTO
3apsiaa

13.01.2026

Bbub6morexa IIOK
https://m.edsoo.ru/ff0a8ef6

35

Pewenue 3a1au Ha npuMeHeHUE
CBOMCTB JJIEKTPUUYECKHX 3apsAI0B

19.01.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc




DNEeKTPUYECKU TOK, YCIIOBUS €ro

36 cyuiectBoBaHus. cTouHuku Bu6mmorexa [IOK
Y . 20.01.2026 | https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JlelicTBUS DJIEKTPUYECKOTO TOKA buomiorexa LIOK
P 26.01.2026 |  https://m.edsoo.ru/ff0a96h2
VYpok-uccrnenopanue "JlelicrBue
1

38 NIEKTPUYECKOT0 MOJIS Ha " 27012026
MIPOBOJIHHUKH U JUIIEKTPHKU

39 DJIEKTPUYECKUM TOK B METaJIaX, bu6morexa [IOK
JKAIKOCTAX U ra3zax 02.02.2026 | https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYECKast Lenb U €€
COCTaBHBIC YaCTH 03.02.2026
Cuna Toka. JJabopatopHas pabora

41 "U3MepeHue u peryaupoBaHue 0.5 budmiorexa [IOK

PEHHE I PEryiip ' 09.02.2026 |  https://m.edsoo.ru/ff0a8bd6
CHUIBI TOKA
DNEeKTpUYECKOe HANPSIKEHHUE.

47 BombsTmetp. JIabopaTopHnas pabora 0.5 bubmorexa [{OK
"N3mepenne U peryimpoBaHue ’ 10.02.2026 | https://m.edsoo.ru/ff0a9%e14
HanpspkeHus"

ComnpoTHBieHNE TPOBOIHUKA.
43 v GJI;BHOG cor OTPII)BneIfI/Ie bubamorera LIOK
A P 16.02.2026 | https://m.edsoo.ru/ff0aa738
BEIlleCTBa
JlabopaTopnas pabora
"3aBHCHMOCTB JJIEKTPAYECKOTO
44 COIIPOTUBJIEHUS TPOBOJHHUKA OT €TO 1 buomorexa [OK
P poBox 17.02.2026 | https://m.edsoo.ru/ff0aa738

JAJIMHBI, IJIOIIAAU IMOIICPECUYHOr O
Ce4eHHus U martepuana’




3aBHCHUMOCTD CHJIIBI TOKA OT

45 Hanpspkenus. 3akod Oma ia bubmotexa [TOK
p i A 24.02.2026 | https://m.edsoo.ru/ff0aa44a
ydacTka 1enu
JlabopaTopHas pabora
"UccaenoBanue 3aBUCUMOCTU CHIBI
46 TOKa, 1 ero uepes3 pe3nucTop, OoT bubmorexa HOK
» Ay pe3 b P, 02.03.2026 | https://m.edsoo.ru/ff0aa04e
COIIPOTHBJICHUS PE3UCTOPA U
HamnpsbKeHUs Ha pe3uctope”
ITocnenoBarensrHOE B
47
napajieJIbHOe COeIUHEHUS 03.03.2026
MIPOBOJTHUKOB
JlabopaTopnas pabora "[IpoBepka
43 MpaBUJIa CIOKEHUS HATIPSHKEHUM bu6morexa [IOK
MPH TIOCJIEI0BATEILHOM 10.03.2026 | https://m.edsoo.ru/ff0aaa58
COCIMHEHUH JIBYX PEe3UCTOPOB"
Jlabopatopnas pabora "[IpoBepka
49 IpaBUJjIa s CUJIbI TOKA IPU bu6mmoteka [IOK
MapajuieIbHOM COEINHECHUHN 16.03.2026 | https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3ayiau Ha mpUMeHEHHE
50 3axoHa OMa 1J1s1 pa3IMuYHOro bubmmorexa HOK
AP 17.03.2026 | https://m.edsoo.ru/ff0aaf8a
COEIIMHEHHUSI TPOBOHUKOB
Pabora 1 MoOIIIHOCTE
51 SIIEKTPUYECKOI 0 TOKA. 3aKOH bubmorexa LHOK
p ’ 23.03.2026 | https://m.edsoo.ru/ff0abl124
Hxoyisa-Jlenna
JlabopaTopHas pabora
52 "Onpenenenue paboThL U Enbmorexa OK
pel P 24.03.2026 | https://m.cdsoo.ru/ff0ab3e0

MOIIIHOCTH 3JIEKTPUYECKOro Toka"




DJIEKTPUYECKUE LIENHU U
MOTPEOUTEIH EKTPUYECKOU

bu6morexa IIOK

>3 sHeprum B ObITy. KopoTkoe 06.04.2026 | https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 [TocTrossHHBIE MATHUTBI, UX
B3aUMOJICHCTBHE 07.04.2026
55 VYpok-uccrnenoranue "M3yuenue bubmoteka [JOK
TOJICH TTOCTOSTHHBIX MAarHUTOB" 13.04.2026 | https://m.edsoo.ru/ff0ac3d0
MarsauTtHoe noJjie. MarHUTHOE I10JIe
56 3eMIIM U €r0 3HaYCHUE I )KU3HU bubmorexa LHOK
14.04.2026 | https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroToBka K KOHTPOJIBHON paboTe
10 TeMe "DIJIEKTPUYECKHUE 3apsilibl.
57 3apsKeHHbIE Tela U UX Bu6mmorexa [IOK
N . 20.04.2026 | https://m.edsoo.ru/ff0abd2c
B3anmojericTBus. [locTOSTHHBII
BIEKTPUYECKUN TOK"
KonTtponsHas paborta mo teme
"DneKkTpuyecKue 3apsabl.
3apsHKCHHBIC Tela U UX
58 BSEI/IMOJ:[eI?ICTBI/Iﬂ. ITocTosHHEIN bubmorexa HOK
N 21.04.2026 | https://m.edsoo.ru/ff0abea8
ANEKTPUYECKUH TOK" /
Bceepoccuiickas nmpoBepoyHast
pabota
Pe3epBHblii ypok. Pabora ¢
TekcTamu 1o Teme "TlocTosHHBIN
59 ANIEKTPUYECKH TOK" / Bu6mmorexa [IOK
27.04.2026 | https://m.edsoo.ru/ff0acdc6

Bcepoccuiickas npoBepoyHas
pabora




60

OmneiT Opcrena. MarautHoe nose
JIEKTPUYIECKOr0 TOKa MarHuTHoe
10J1€ KaTYIIKU C TOKOM

28.04.2026

Bbub6morexa IIOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHu e 3EeKTPOMAarHUTOB B
texauke. JlaboparopHas pabora
"N3yuenune neicTBUSA MarHUTHOT O
OJIs1 HA TPOBOJAHUK C TOKOM"

0.5

04.05.2026

but6moreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DeKTPOJABUTATEND ITOCTOSHHOT O
Toka. Mcnosib3oBanue
AJIEKTPO/IBUTATENIEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopnas pabora
"KoHcTpynpoBaHue u n3ydeHue
paboThI dMIeKTpoABUTATENA"

05.05.2026

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel @apanes. 3aKoH
3IEKTPOMAarHUTHOM UHTYKIIHH.
[IpaBuno Jlenna

12.05.2026

64

Dnexrporenepatop. Criocoos
MTOJIY4ECHHUSI DJIEKTPUYECKON
SHEPruu. DIEeKTPOCTaHIINH Ha
BO300HOBJISIEMBIX UCTOYHHUKAX
SHEPruu

18.05.2026

65

[ToaroToBka K KOHTPOJIBHON paboTe
1o TemMe "DIEKTPUIYECKUE U
MAarHUTHBIC SABJICHUS"

19.05.2026

66

KonTtponbhas pabora o reme
"DNeKTpUYECKUuEe 1 MarHUTHbIE
ABJeHUS "

25.05.2026

Bbub6morexa IIOK
https://m.edsoo.ru/ff0acb14




Pe3epBHblii ypok. Pabora c
67 TekcTamH 110 Teme "TernioBbie 1 Bubmorexa [OK
" 26.05.2026 | https://m.edsoo.ru/ff0accSe
SIBJICHUS
Pe3epBHblii ypok. Pabora ¢
68 TEeKCTaMH 110 TeMe "MarHuTHbIe 1
sABJeHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 4 145
[TPOTPAMME '
9 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka KonTpoabubie | IlpakTuyeckue
n/n Bcero U3y4YCHUS oOpa3oBaTe/bHbIE
padoTHhI padoThI
pecypchbl
| MexaHnueckoe IBUKEHHUE. |
MarepuranbHas TOUKa 01.09.2025
Cucrema oTcuera.
2 OTHOCHUTEJIBHOCTh MEXaHUYECKOTO 1 Brbmorexa IOK
03.09.2025 | https://m.edsoo.ru/ff0ad474
JIBIKEHUS
3 PaBHOMEpHOE NpsIMONTMHETHOE 1 bu6moteka [IOK
NBIDKCHHE 04.09.2025 | https://m.edsoo.ru/ff0ad19a
HepaBHOMEPHOE IPAMOIMHEHHOE
4 .C 1
newkenue. CpenHsisi 1 MTHOBEHHAs 08.09.2025
CKOpPOCTh
5 [IpsimonmHeRHOe PaBHOYCKOPEHHOE | bu6mmoreka [TOK
JBH)KEHHE. Y CKOpEHHE 10.09.2025 | https://m.edsoo.ru/ff0ad8d4




CKOpOoCTh NPAMOJIMHEHHOT O

6 PaBHOYCKOPEHHOTO JIBUKEHHUS. 11.09.2025
I'padux ckopocTu
JlabopaTopnas pabora
7 "Onpenenenne yCKOpeHus Tena npu bu6mmotexa [IOK
PaBHOYCKOPEHHOM JIBUKEHUU 110 15.09.2025 | https://m.edsoo.ru/ff0adb18
HaKJIOHHOMW MJIOCKOCTH"
g CBobonHoe nagenue test. OnbIThl
lamunes 17.09.2025
PaBHOMepHOE IBUKEHHE T10
9 okpyxHocTH. [leproa u yacrora bu6motexa [IOK
oOpatenus. JIuneitHas u yrioBas 18.09.2025 | https://m.edsoo.ru/ff0ael176
CKOpPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE 2092025
1 [Tepsriii 3akon HeroToHa. BekTop bubmumoreka [IOK
CHUJIBI 24.09.2025 | https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6mmoteka [IOK
PaBHoxelicTByIOImAs cuna 25.09.2025 | https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3akoH HproToHa. bubmmorexa [IOK
Cyneprnio3uius Cui 29.09.2025 | https://m.edsoo.ru/ff0ae982
14 Pewienue 3a1a4 Ha npuMeHEHUE bubmmorexa [IOK
3akoHOB HproTOHA 01.10.2025 | https://m.edsoo.ru/ff0aeb6e
bu6motexa [IOK
15 Cuna ynpyroctu. 3axot I'yka 02.10.2025 https://m.edsogru/fanecaZ
16 Pemenue 3anay no reme «Cuia
YOPYrOoCTH» 06.10.2025




JlabopaTopnas pabora

17 «OrnpenencHue )XeCTKOCTU buomorexa [OK
peil 08.10.2025 | https://m.edsoo.ru/ff0aece28
MPY>KUHBD)
bu6moreka [JOK
18 C
i Tperit 09.10.2025 |  https://m.edsoo.ru/ff0af738
19 Pemenune 3amay mo Teme «Crta bu6moreka [JOK
TPEHUS» 13.10.2025 | https://m.edsoo.ru/ff0afa26
JlabopaTopHas pabora
20 "Onpenenenue kodpduimenta bubmorexa [IOK
ped . " 15.10.2025 | https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemenune 3amad mo Teme "3aKkoHBI
21 Herotona. Cuna ynpyroctu. Cuna bubmorexa [IOK
. YHPYroetH. 16.10.2025 |  https://m.edsoo.ru/ff0afb8e
TPECHUS
Cuna TSHKECTH U 3aKOH BCEMHUPHOTO
22 TATOTCHHS. Y CKOPEHHE CBOOOIHOTO bubmorexa [IOK
$ Y erop A 20.10.2025 |  https://m.edsoo.ru/ff0af044
MaJIcHust
VYpok-koHpepeHuus "JBrkenue Ten
23
BOKPYT TPaBUTALIMOHHOIO I[EHTPA 52 10.2025
(Conneunas cucrema). 'anaktuxu"
Pemenune 3amau no teme "Cuia
24 TSDKECTH M 3aKOH BCEMHUPHOIO Bromorexa [OK
. P 23.10.2025 | https://m.edsoo.ru/ff0af5e8
TATOTECHHS
)5 IlepBas kocMuyeckast CKOPOCTb. bu6motexa LIOK
HesecomocTs 1 neperpysku 05.11.2025 | https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOIl TOUKH.
26 AOCOII0THO TBEPIOE TEIIO bubmorexa HOK
pA ) 06.11.2025 | https://m.edsoo.ru/ff0afe36

PaBHOBecue TBEpAOTrO TENA C




3aKpEIUIEHHON OChIO BpallCHMUS.
MowmenT cuibl. LlenTp TskecTH

PaBHOBeCHE MaTepHaIbHON TOUKH.
AGcomoTHO TBEPOE TEIIO.

) p N
7 aBHOBef:He TEGpJIOFO Tena ¢ 10.11.2025
3aKpeTUIEHHON OChIO BpAIICHHUSI.
MowmenT cuinbl. LlenTp TshxecTn

)3 Pemenwne 3amad o TemMe "MoMeHT bu6moreka [IOK
cuibl Llentp Tsoxectu" 12.11.2025 | https://m.edsoo.ru/ff0b02b4
[TonroToBKa K KOHTPOJIbHOW paboTe

" bubmumoreka [IOK
29 0o TeMe "MexaHn4ecKoe IBHKEHUE.
. " 13.11.2025 | https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KonrtposnpHas pabota o teme
30 "MexaHn4eCKOE IBUKECHUE bubmorexa HOK
. 8 " ' 17.11.2025 | https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue Ten
Nmnynsc tena. MMnynse cuisl.

31 3aKOH COXpaHEHUs! UMITYJIbCA. bubmumoreka [IOK
Ynpyroe u HeEynpyroe 19.11.2025 | https://m.edsoo.ru/ff0b07fa
B3aHMMOJCHCTBHE

3 Pemenne 3amad o treme "3akoH bubmmoreka [JOK
COXpaHEHHs UMITyJIbca" 20.11.2025 | https://m.edsoo.ru/ff0b096¢
Ypok-koHpepeHus "PeakTuBHOE

33
JIBUKEHUE B TIPUPOJIE U TEXHUKE" 24.11.2025

bu6moreka IIOK
34 M 0
examtieckas pabota i MOMHOCTE 26.11.2025 | https:/m.edsoo.ru/ff0b0a84

35 Pabota cuiibl TSKECTH, CHIIBI bubmunoreka [IOK

YIPYTOCTH U CUJIBI TPEHUS 27.11.2025 | https://m.edsoo.ru/ff0b0db8




JlabopaTopnas pabora
«Onpenenenne pabOThI CUIIBI

36 TPEHUS IPU PAaBHOMEPHOM ) 01.12.2025
JBU)KEHUHU TeNa MO TOPU30HTATIBHOU
MTOBEPXHOCTH
37 CBs13b DHEPruM U paboTHI.
[TorenuuanbHas 3HEPrus 03.12.2025
13 Kunernueckas sneprus. Teopema o bubmmorexa [IOK
KMHETUYE€CKOU SHEPTrUu 04.12.2025 | https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs PHEPTUH B
MEXaHUKe 08.12.2025
40 JlabopaTopnas pabora «3yueHue bubmmorexa [IOK
3aKOHA COXPAHEHUSI SHEPIUN» 10.12.2025 | https://m.edsoo.ru/ffOb12fe
41 KonebatenpHo€e IBMIKCHUE U €0 bubmunoreka [IOK
XapaKTEepUCTUKU 11.12.2025 | https://m.edsoo.ru/ffOb1858
3aryxato1ue KonebaHus.
42 BLH}{I;KI[:;HHE: KOJIeOaHUsL. bubmorexa HOK
15.12.2025 | https://m.edsoo.ru/ff0b20f0
Pe3onanc
MatemaTu4eCcKui U IPYKUHHBIA
43 MasTHUKHU 17.12.2025
VYpok-uccnenoBanue «3aBUCUMOCTb
44 nfpno;[a KOJ'JII€6aHI/II71 OT KECTKOCTH bubmorexa LIOK
18.12.2025 | https://m.edsoo.ru/ff0b197a
MIPYKUHBI © MACCHI TPy3a»
45 [TpeBparieHre YHEPrUU MPU
MEXaHUYECKUX KOJIeOaHUIX 22.12.2025
JlabopaTopnas pabora
46 «OmnpeneneHre 4acTOThI U MEPUoJIa buomorexa [TOK
24.12.2025 | https://m.edsoo.ru/ffOblaec

KoJIeOaHUM MPYKUHHOTO MassTHUKA»




47

JlabopaTopnas pabora «IIpoBepka
HE3aBUCUMOCTH MEepHOa KoneOaHu
rpysa, noABCIICHHOI'O K HUTH, OT
MAaccChl Tpy3a»

25.12.2025

Bbu6morexa IIOK
https://m.edsoo.ru/ffOb197a

48

Mexannueckue BoaHbI. CBOMCTBaA
MeXaHH4eCKUX BOJH. [IpomosibHbIE U
MONEpPEYHbIE BOIHBI

29.12.2025

but6moreka [JOK
https://m.edsoo.ru/ffOb2 1 fe

49

VYpok-KoH(pepeHuus
"MexaHu4ecKue BOJIHBI B TBEPIOM
tene. CeficMuyeckue BOJIHBI"

12.01.2026

50

3Byk. Pacnpoctpanenue u
OTpa’keHHE 3BYKa

14.01.2026

51

VYpok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
Y4acTOThI"

15.01.2026

52

['poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

19.01.2026

53

Ypok-koHpepeHus "YIbTpa3ByK
MH(Pa3ByK B IPUPOJE U TEXHUKE"

21.01.2026

but6moreka [JOK
https://m.edsoo.ru/ffOb23ca

54

[TonroToBka K KOHTPOJILHOW paboTe
1o TemMe "3aKOHbI COXPaHEHMUSI.
Mexanuueckue kosnebaHus u
BOJIHBI"

22.01.2026

bu6moreka [IOK
https://m.edsoo.ru/ff0b25{0

55

KontposnpHas pabota 1o reme
"3aKOHBI COXpaHEHMUS.
Mexanuueckue kojeObaHus u
BOJIHBI"

26.01.2026




DJIEKTPOMAarHuTHOE MOJIE.

bub6moreka IIOK

56
DNEeKTPOMarHUTHbIE BOJIHbI 28.01.2026 | https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
29.01.2026
VYpok-koHpepennus "[lkana
53 AJIEKTPOMArHUTHBIX BOJIH. bubmoTteka [JOK
Hcnonp30BaHue 371€KTPOMATHUTHBIX 02.02.2026 | https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBs3U"
VYpok-uccinenoanue "M3yuenue
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C Bubmmorexa [IOK
P " 04.02.2026 | https://m.edsoo.ru/ff0b2c6ec
MIOMOIIBbI0O MOOHIJIBHOT O TenedoHa
Pewienue 3a1au Ha onpeneneHue
60
JaCTOTHI M JIJTHHBI ) 05.02.2026
AIEKTPOMArHUTHOM BOJIHBI
DJeKTpOMarHuTHas MPUPOJA CBETA.
61 Cko OF():TL CBETa Bongogmﬂe bubmorexa [IOK
P ' 09.02.2026 | https://m.edsoo.n/ff0b31d0
CBOICTBa CBeTa
Ncroynuku ceera. [IpsamonuneinHoe
62 acrpocTpaHeHue CBeTa. 3aTMEHUs bubmiorexa LIOK
Pactpoctp ' 11.02.2026 |  https:/m.edsoo.ru/ffOb3658
Counnua u JIynst
3aKOH OTpa)k€HHUs CBeTa. 3epKaja.
63 Pemenue 3aay Ha npuMeHeHNne Bubmmorexa [IOK
8 P 12.02.2026 |  https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUs CBETa
64 IIpenomnenue ceera. 3aKoH bu6motexa LIOK
IIPEJIOMJICHUSI CBETa 16.02.2026 | https://m.edsoo.ru/ffOb3aea
65 [TonHoe BHYTpEeHHEE OTpaKEHUE bu6morexa [IOK
ceeta. Mcnonb30BaHuE MOIHOT O 18.02.2026 | https://m.edsoo.ru/ff0b3cSc




BHYTPEHHETO OTPaXKE€HUs B
ONTHUYECKUX CBETOBOJAX

JlabopaTopnas pabora
"UccnenoBanue 3aBUCUMOCTH yTJia

66 MIPEJIOMJICHHS] CBETOBOTO n?'lqa oT 19.02.2006
yrjia aJicHus Ha TpaHuIle "BO3ayX-
crexsio""
VYpok-KoH(pepeHuus
"Hcnonp30BaHKe TOJHOTO
67 BHYTPEHHETO OTPa K CHUSL: 75.02.2006
CBETOBO/IbI, OTITUKOBOJIOKOHHAS
CBsI3b"
bubmmoreka [IOK
08 Jhui3b1. ONTHECKA CHA HH3EI 26.02.2026 | https://m.edsoo.ru/fOb3R2c
69 [TocTpoeHune n300pakeHUIA B TMH3AX bromorexa [TOK
02.03.2026 | https://m.edsoo.ru/ff0b444a
JlaboparopHas pabora
70 "Onpenenenre GOKyCHOTO bu6motexa [JOK
pacCTOSTHUS M ONITHYECKON CHJIBI 04.03.2026 | https://m.edsoo.ru/ff0b4206
coOuparomeit JuH3bI"
71 VYpok-konpepenius "OnTruaeckue bubmmorexa [IOK
JIMH30BbIE TPUOOPHI" 05.03.2026 | https://m.edsoo.ru/ff0cOa7e
I'ma3 xak onTu4eckas cCUcTeMa. bubmmoreka [IOK
72
3penue 11.03.2026 | https://m.edsoo.ru/ff0b4684
73 VYpok-koudepenus "JledexTs
3penus. Kak coxpanuts 3penue” 12.03.2026
74 Paznoxxenue 6esoro cBera B CIIEKTP. bubmumoreka [IOK
OnpiTel HetoToHa. CrioxkeHue 16.03.2026 | https://m.edsoo.ru/ff0cOfdc




CIICKTpPAJIbHBIX IIBETOB. I[I/ICHepCI/ISI
CBCTa

JlabopaTopnas pabora "OnbITH TIO
pas3noXeHno 0eI0ro CBeTa B CIIEKTP

75 Y BOCHIPUATHIO LIBETA IPEAMETOB Bu6mmorexa [IOK
P B pe 18.03.2026 | https://m.edsoo.ru/ff0cOe2a
NP UX HAOJTFOJICHUH Yepe3
[[BETOBBIE PUILTPHI"
VYpok-npaktuky™m "BonHoBble
76 i :
CBOIICTBa CBeTa: IUCIIEPCHS, ) 19.03.2006
uHTephepeHus U AUPPaKIUs
OneiTel Pe3epdopaa u miianerapHas bu6motexa [IOK
77
MOJEIb aTOMa 23.03.2026 | https://m.edsoo.ru/ff0c12a8
3 IToctynatel bopa. Monens atoma
bopa 25.03.2026
HcnyckaHnue U IOTJIoIIeHue CBeTa
79 atomoM. KBaHThbl. JInHeyaTeie bubmorexa [IOK
’ ' 26.03.2026 | https://m.edsoo.ru/ff0c144¢
CHEKTPBI
20 VYpok-npaktukym "Habmonenue bubmmoreka [{OK
CHEKTPOB UCITyCKaHUs" 06.04.2026 | https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTB U €€ BUbI Bubmuorexa LIOK
8 8 08.04.2026 | https://m.edsoo.ru/ff0c1672
20 Crtpoenue aTOMHOTr O siApa. bubmmorexa [IOK
HyxnonHas monens 09.04.2026 | https://m.edsoo.ru/ffOc18ac
23 PagnoakTuBHBIE TpEBpalICHUS. bu6motexa [IOK
N3otorbl 13.04.2026 | https://m.edsoo.ru/ff0clal4
84 Pemenue 3agad mo Teme: Bbu6morexa IIOK
"PagnoakTUBHBIE IPEBpAILICHHS" 15.04.2026 | https://m.edsoo.ru/ff0c1b4a




85

Ilepuon monypacnana

16.04.2026

86

VYpok-KoHpepeHus
"PannoakTHBHBIE U3TTyYEHUS B
MIPUPOAE, MEIULIUHE, TEXHUKE"

20.04.2026

bu6moreka [JOK
https://m.edsoo.ru/ff0c2126

87

SnepHbie peakiuu. 3aKOHbBI
COXpaHEHUs 3apsA0BOr0 U
MacCOBOTO YHCell

22.04.2026

bu6moreka [JOK
https://m.edsoo.ru/ffOc1c58

88

9Hepm;1 CBA3U ATOMHBIX AOEP.
CBs3b Macchl U OHCPIrun

23.04.2026

but6mmoreka [JOK
https://m.edsoo.ru/ffOc1d7a

89

Pewenne 3amau mo teme "AnepHoie
peakuun"

27.04.2026

90

Peakuuu cunTesa u neneHus siaep.
Ucrounuku sneprumn CosHIa U
3BE3.

29.04.2026

bubmunoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

VYpok-konbepenius "Anepuas
sHepreTuka. [leiicTBus
parvoaKTUBHBIX U3TYYCHUN Ha
JKUBbIE OPraHU3MBbI"

30.04.2026

92

[TonroToBka K KOHTPOJILHOW paboTe
1o TemMe "DJIEKTPOMarHuTHOE MoJIe.
DNeKTPOMarHUTHbHIE BOJIHBI.
KBaHTOBBIE siBIEHUS"

04.05.2026

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KontposnpHas pabota 1o reme
"DJIEKTPOMArHuTHOE MOJIE.
DIeKTPOMArHUTHBIC BOJHBI.
KsanToBrie sBieHus"

06.05.2026




[ToBTOpenue, o6o0LIICHHE.

94 JIaGopaTopHbIE PAOOTHI IO KYPC bubmotexa [TOK
" P pv P " ypey 07.05.2026 | https://m.edsoo.ru/ff0c245a
Bzaumopeiicteue ten
[ToBTOpenue, o600uIeHNE. Perenne
95 ACYETHBIX M KaYeCTBEHHBIX 3a1a4 bubmiorexa TIOK
P ! . 13.05.2026 | https:/m.edsoo.ru/ff0c2572
o TeMe "TensoBbIe PoIecChl
[ToBTOpenue, o6o6menne. Pemenne
96 pacUeTHBIX ¥ Ka4ECTBEHHBIX 3a/1a4 bubmotexa ILIOK
o Teme "KIIJI TemnoBrix 14.05.2026 | https://m.edsoo.ru/ff0c2a22
nsurarenen”
IToBTOpeHue, obo6mIcHNE. PenieHne
but6moreka [JOK
97 pacUeTHBIX ¥ KAYECTBEHHBIX 3aJ1a4
| " 18.05.2026 | https://m.edsoo.ru/ff0c2b30
nio teme "KIIJ[ a5ekTpoycTaHoBOK
[ToBTOpenue, o6o0LIICHHE.
98 JIabopaTopHbIe PaOOTHI IO KYPC bubmorexa TIOK
" patop P | ypey 20.05.2026 | https://m.edsoo.ru/ff0c2¢52
CBeTOBEBIC IBICHUSI
[ToBTOpenue, o600menne. Pabora ¢
99 TEKCTaMU MO0 TeMe "3aKOHBI brGmorera [OK
" 21.05.2026 | https://m.edsoo.ru/ff0c2d6a
COXpaHEHUsI B MEXaHUKE
[ToBTOpenue, o600uieHue. Pabora ¢
100 Texctamu o teMme "Kosebanus u bubmiorexa [OK
" 25.05.2026 | https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6meHune. Pabora ¢
" bubmumoreka [IOK
101 TekcTaMu o TeMe "CBETOBEIE
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o600uieHue. Pabora ¢
102 TekcTaMu o TeMe "KBanToBas u

anepHas ¢uzuxa"




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN ITIPOT'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
NMPoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3yJ1bTAThl 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOI'0 00111ero 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pas3iindyaThb ABJICHHA IO OINMMCAHUIO HMX XaPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacro3HaBaTh NPOSBICHHE H3YYCHHBIX (U3UYECKUX SBIECHUI B
OKpY’KaloIllleM MUpeE, B TOM YHciie (pu3nueckue sIBJICHUS B IPUPOJIE,
MIPH 3TOM MEPEBOANTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO, BBIICISATh

CYLIECTBEHHbIE CBOWCTBA (MIPU3HAKN) PU3UUECKUX SBICHUN

1.4

ONUCHIBATh HM3YYEHHBIE CBOHCTBA Tell M (U3HYECKHUE SBIICHUS,
UCTOJNBb3Ysl (U3NYECKHE BEIUYMHBI, NpPU OMHCAHUH MPABUILHO
TPaKTOBaTh (U3WYECKUN CMBICI HCIOJIb3yeMbIX BEIMYUH, HUX
0o0O3HAaueHUs M eAMHUIBI (PU3MYECKUX BEIUYHH, HAXOIUTh
(bopMynBl, CBA3BIBAIONIME JAaHHYIO (PU3MUYECKYI0 BEIHYUHY C
JApPYTUMU BEJIUYUHAMU, CTPOUTH I'PaUKU U3y4EHHBIX 3aBUCUMOCTEN

(U3HYECKNX BEJIMYNH

1.5

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U MPOLIECCHI,
WCIOJIb3Ysl W3Y4YEHHBIE 3aKOHBI, IPU 3TOM JaBaThb CIOBECHYIO
GOpMyIUpOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYeCKoe

BBIPAKCHUEC

1.6

OOBSICHATH (PU3UUECKUE SBIICHUS, MTPOLIECCHI U CBOWMCTBA TEJ, B TOM
9uclieé W B KOHTEKCTE CHUTyallMid NPaKTUKO-OpUEHTHPOBAHHOTO
XapakTepa: BBISABIATh MPUUYMHHO-CIIECTBEHHbIE CBS3U, CTPOUTH
oO0bsicHeHne u3 1 — 2 JOrMYecKuX IIaroB ¢ omopoil Ha 1 — 2
M3YYCHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUH, (U3MUECKHX 3aKOHA

HJIKM 3aKOHOMCPHOCTH




1.7

pemaTh pacyéTHble 3a1aud B 1 — 2 NEiCTBUS, UCIIOJIb3YS 3aKOHBI U
dbopMysbl, CBs3BIBatONIME (PU3MYECKHE BEIMYMHBL: HAa OCHOBE
aHajau3a yCIOBHsS  3aJayd  3allMChIBaThb  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (U3UYECKHE BEIUYUHBI B (POPMYIBI U TPOBOAUTH
pacuérbl, HaXOAWUTh CIPaBOYHBIC JaHHbIE, HEOOXOIUMBIEC A
peumieHuss  3a4ay, OLEHUBATH  PEATMCTUYHOCTh  MOJYYEHHOMU

(U3HYECKO BEIMYNHBI

1.8

pacro3HaBath MpoOJIeMbl, KOTOPBIE MOXHO PEIIUTh MPH MOMOIIN
(GU3NYECKUX METONOB, B ONHCAHWUU WCCICAOBAHMS BBIACIATH
nmpoBepsieMoe  MpPEeANnojoXkKeHue  (TUIoTe3y),  pa3iauyaTbh U
MHTEPIPETUPOBATh MOJYYEHHBIH pPe3yJbTaT, HAXOAUTH OIIMOKH B

X0 € OIIbITa, A€JaTb BBIBOJLI 110 €TI0 PE3yJibTaTaM

1.9

MPOBOAUTH OMBITHl MO HAOMIONEHUIO0 (DU3MUECKUX SBICHUH WU
¢busznyeckux  CBOMCTB  Tem:  (GOpMyIUpOBaTH  IpPOBEpsiEMbIe
NPEANONOKEHUsI, COOMpaTh YCTAaHOBKY U3  MPEIJI0KEHHOTO

000py10BaHUSl, 3alIMChIBATh XO/1 OMbITA U (JOPMYJIUPOBATH BHIBO/IbI

1.10

BBINIOJHATH NPSMbBIE U3MEPEHHUsI C UCIOJb30BAHUEM AHAJIOIOBBIX U
U (POBBIX MPUOOPOB, 3aMKUCHIBATH MTOKa3aHUs MPHUOOPOB € YIETOM

3aJJaHHON aOCOIOTHOM MOrPEUIHOCTH U3MEPEHUN

1.11

MPOBOJIUTh  HCCIICOBAHUE 3aBUCUMOCTH OJHOH  (PpU3MUYECKOU
BEJIMYUHBI OT JPYrod C UCIOJIb30BAaHHUEM IMPSIMBIX H3MEpEHHIA,
y4acTBOBaTh B IJIAHMPOBAHUHM Y4eOHOTO MCCIIENOBaHMS, COOMPAThH
YCTAaHOBKY U BBINOJIHATh HM3MEPEHMs, clelysd IpeIIoKEHHOMY
IU1aHy, (UKCUpOBAaTh pe3yJbTaTbl IOJYYEHHOW 3aBUCUMOCTHU
(¢u3NYEeCKNX BEIMYMH B BUJIE€ NIPEUIOKEHHBIX TAOJIUI U TpauKOB,

ACIAaTh BBIBOABI ITO pE3YyJIbTaTaM UCCICAOBAHUS

1.12

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYMH, CIELys
NPEUIOKEHHOW ~ HMHCTPYKLUMHU: IPU  BBIIOJIHEHUM HM3MEpPEHUU
coOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIYUCIIATH 3HAUYEHUE

HCKOMOMU BEJIMYNHEBI

1.13

coOyro/laTh IpaBWiIa TEXHUKM Oe3omacHOCTM mpu pabore ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

YKa3bplBaTb MPUHIUIIBI I[CﬁCTBHSI HpI/I60pOB N TEXHHUYCCKUX
YCTpOﬁCTB, XapaKTCPU30BaATh IIPUHIUIIBLI ﬂeﬁCTBHﬂ HU3Yy4YCHHBIX

HpI/I60p0B U TEXHHUYCCKHX YCTpOP'ICTB C IMOMOIIbKO HMX OIIMCaHHA,




UCIOJBb3ysl 3HAHUSA O CBOWMCTBAX (U3MUYECKUX SBJICHUH U

HeoOXoauMble (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TMPUMEpPbl (HaXOAUTh HWH(GOPMAIMIO O IpUMEpax)
MPAKTUYECKOI'O HUCITOJIb30BaHUA (I)I/ISI/IT-IGCKI/IX 3HAHUHN B
MOBCETHEBHOM JKM3HM i oOecreyeHuss O€30MacHOCTH IpU
oOpameHn ¢ TpuOOpaMM W TEXHUYECKUMU YCTPOWCTBaMH,
COXpaHEHHUS 3II0pOBbsI M COOJIONEHHS HOPM HKOJIOTHUYECKOTO

MOBEJICHMS B OKPYKaIOUIEH cpene

1.16

OCYIIECTBIATh OTOOpP MCTOYHUKOB MH(OpManuu B ceTu MIHTepHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIUXCS 3HAHWM M IIYTEM CPAaBHEHMS PA3JINYHBIX UCTOYHHKOB
BBIIENATh MH(OpMALIMIO, KOTOpas ABJAETCS IPOTHUBOPEUMBOM MU

MOJKET OBITE H CA0CTOBCPH ot

1.17

HCII0JIB30BaTh npu BBIITOJIHEHUHU y4eOHbIX 3alaHuI
HAy4YHOINOMYJISPHYIO  JIUTEpaTypy (U3NYECKOro  COjAepIKaHMUs,
CIpaBOYHBIE MaTepualibl, pecypchl cetu MHTepHer, BiaaeTh
npuéMamu KOH CITEKTH POBAHUS TEKCTa, npeodpazoBaHus

nH(MOPMAIUU U3 OJJHOM 3HAKOBOW CHCTEMEBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MIChbMEHHBIC U YCTHBIE COOOIICHUS
HA OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMAIHH (PHUIUIECKOTO
COJICpXKaHUs, B TOM YHCJIe TyOJMYHO JIesiaTh KpaTKUEe COOOIICHUS O
pe3ysbTaTaXx MPOEKTOB HJIM Y4YEOHBIX HCCICIOBAHUH, TpPU 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIA ammapat Kypca

(U3MKH, CONPOBOXKAATH BBICTYIIJICHHE IPE3CHTALIMEN

1.19

MpPU  BBINIOJHEHWH  YYEOHBIX TPOCKTOB M  HMCCIIEJOBaHUM
pacnpenensiTh O00sS3aHHOCTM B Tpymnmne B  COOTBETCTBHUU C
MMOCTAaBJICHHBIMHA 3aJladyaMH, CJICANTH 3a BBIIIOJHCHHUEM INIaHa
JNEUCTBUM, aJeKBaTHO OILIEHMBAaTL COOCTBEHHBIM BKJIaJ B
NIesITEITbHOCTD TPYIIIbI, BBICTPANBAThH KOMMYHUKATUBHOE

B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLUX

8 KUIIACC




Kon
NMPoBePsieMOro
pe3yabTrara

IIpoBepsieMble mpeAMeTHbIE Pe3ybTAThl 0CBOEHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT'0 00111ero 00pa3oBaHusi

1.1

HCIIOJIb30BAaTh IIOHATHUA

1.2

pa3jn4daTh SABJICHUA IO OMHMCAHHIO MX XAapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC q)HSI/I‘IeCKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSBICHHE HW3YYCHHBIX (U3UYECKUX SBICHUN B
OKpYXaloIlleM MHPE, B TOM uucie GU3ndecKue sIBJICHUS B IPUPOJIE,
MIPH 3TOM MEPEBOANTH MPAKTUUYECKYIO 3a7a9y B YUCOHYIO, BBIICISATh

CYILECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NYECKUX SBICHUN

1.4

OINMCHIBaTh HW3YYEHHbIE CBOMCTBA Tel W (U3MYECKUE SBJICHUS,
UCTONB3Ysl (U3NYECKHE BEIUYHMHBI, NpPU OMHCAHUH TMPABUIHHO
TpPakTOBaTh  (U3NYECKUN  CMBICA  HCIOJIb3YEMBIX  BEJIUYUH,
0003HAaueHUs M €AMHULBI (PU3MYECKUX BEJIMYHMH, HAXOIUTh
(GopMyIbl, CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIMYUHY C
JIPYyTUMU BEIMYUHAMU, CTPOUTH TPa(UKH NU3YICHHBIX 3aBHCUMOCTEH

(U3HYECKUX BEJIMYUH

1.5

XapaKTepru30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHS M MPOIIECCHI,
UCIOJIb3Ysl W3Y4YEHHBbIE 3aKOHBI, MpPU 3TOM J1aBaThb CIOBECHYIO
GOpMYITHUPOBKY 3aKOHa U 3alUCBIBATh €0 MaTeMaTHYeCKOe

BBIPAJKEHUE

1.6

OOBSICHITH (PU3NYECKUE TIPOIIECCHI U CBOIMCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH O0BSICHEHUE U3
1 — 2 noruyeckux maroB ¢ MOMONIbI0 1 — 2 MU3y4EHHBIX CBOWMCTBA

q)HSI/I‘IeCKI/IX HBHCHHﬁ, (1)I/I3I/I‘{6CKI/IX 3daKOHa UJIM 3aKOHOMECPHOCTH

1.7

pemaTh pacyéTHbIe 3a/1aud B 2 — 3 JNEHCTBUS, UCIIOJIb3YS 3aKOHBI U
dopmynbl, cBs3bIBatonMe (U3NYECKUE BEIMYMHBI: Ha OCHOBE
aHaJM3a yCJOBMS 3aJaud 3allMChIBAaTh KPAaTKOE YCJIOBUE, BBISBIATH
HEIOCTAaTOK JAHHBIX MJIsl PEIIeHUs 3aJadyd, BHIOMpATh 3aKOHBI U
(bopmyIbl, HEOOXOAUMBIE JUIsl €€ pEelIeHUs, MPOBOJUTh Pacuy€Thl U
CpaBHUBATh TIOJYyYEHHOE 3HAueHHE (U3NYECKOW BEIMYHUHBI C

HU3BC€CTHBIMHU JaHHBIMH

1.8

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIH

(I)I/ISI/I‘IGCKI/IX MCTOAOB, HCIIOJNB3YysSA OIMUMCAHHUC HCCICAOBAaHUAA,




BBIACJEATH MMPOBEPACMOC MPCAINIOJIOKECHUEC, OUCHUBATh IIPABUJIIBHOCTD

nopsaaka nMpoBE€ACHUA UCCIICA0BaHMsA, 1€J1aTh BbIBOABI

1.9

MPOBOAUTH OMBITHl MO HAOMIONEHUIO0 (DU3MUYECKUX SBJICHUN WU
(¢u3nYecKuX  CBOWCTB  TelX:  (OPMYJIMpPOBATH  IMPOBEPSEMbIC
MPEIIONIOKEHUS, COOMpaTh YCTAaHOBKY U3  MPEMIOKEHHOTO

000py10BaHMs, OMMCBIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIMOJHATh TPSAMBIE HW3MEPEHUS] C HCIOJb30BAHHEM aHAJIOTOBBIX
npuOOpOB W JaTYUKOB (DUBUYECKUX BEJIWYMH, CpPaBHUBATH
pe3ynbTaThl HU3MEPEHHH C y4ETOM 3aJlaHHOHW  a0COJIFOTHOU

MOrPEIHOCTH

1.11

MPOBOAUTh HCCJIEJOBAaHHE 3aBUCUMOCTUH OJIHOW  (HU3NUECKOU
BEJIMYMHBI OT JPYroMl C HCIOJIB30BAHUEM NPSIMBIX H3MEPEHMI:
IUIAaHUPOBATh MCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpEHHUs, Cleqys MpeNIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUJE TaOIMIl U rpauKoB,

ACJIaTb BBIBOJBI I10 pE3YyJibTaTaM UCCICAOBAHHA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpEHUs  (U3NYECKUX  BEJIMYMH:
IUIAHUPOBATh ~ H3MEpPEHMs,  COOMpaTh  HKCHEPUMEHTAIBbHYIO
YCTaHOBKY, CJELysl HPEMIOKECHHOM HWHCTPYKLHMHM, W BBIYUCIATH

3HaA4YCHHUEC BCIIMYHUHBI

1.13

coOMoaTh TpaBWia TEXHUKH O€30MacHOCTH TpH pabore ¢

1a00pPaTOpHBIM 000PYJOBAHUEM

1.14

XapaKTepU30BaTh MPUHLIMIBI JEHCTBUS H3y4EHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOH HA UX OIHUCAHUS, HCIOIb3Ys
3HaHHUS O CBOMCTBaX (M3MYECKUX SBJICHUM M HEO0OXOIUMBbIE

¢u3nyecKre 3aKOHOMEPHOCTU

1.15

pacCno3HaBaTh IMPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa N U3MCPUTCIIbHBIC
HpI/I60pBI MO CXE€MaM U CXCMAaTUIHBIM PUCYHKaM, COCTABJIATh CXCMbI
QJICKTPUUICCKUX ueneﬁ C IMOCJCAOBATCIbHBIM W IMapaJlICJIbHBIM
COCAUHCHHUCM 3JICMCHTOB, pasjiMdasd YCIOBHBLIC 0003HaUEHUS

QJIEMCHTOB 3JICKTPUYCCKU X I.IGHCfI

1.16

MPUBOAUTH MPHUMEPHl (HAXOAUTh MHQOpPMAIMI0 O MpHUMEpax)
IPAaKTUYECKOr0  MCHOJIb30BaHMS  (U3MYECKUX  3HAHUH B
MOBCEAHEBHOM KM3HM Jisi  oOecredyeHust 0O€30HacHOCTH IIPU

oOpalieHu C TNpuOOpaMH M TEXHUYECKUMHU yCTPOMCTBAMH,




COXpaHCHHA 3O0POBbSI U CO6J'IIOI[€HI/I$I HOpM 3KOJIOTHYECKOro

MOBEJICHUS B OKpPYKalolIei cpene

1.17

OCYUIECTBIIATh MOUCK WHMOpMAIMu (PU3NYECKOro COJICpPKAHHUS B
cetr lHTepHET, HA OCHOBE UMEIONIMXCS 3HAHUW U ITyTEM CPaBHCHUS
JIOTIOJTHUTENIBHBIX HCTOYHUKOB BBIIEISITh MHOOPMAIUIO, KOTOpPAs

SBJIIETCS MPOTUBOPEUNBOI MJIM MOXKET OBITH HEIOCTOBEPHOMN

1.18

UCTOJBb30BaTh MpPHU BBINOJIHEHWH YYE€OHBIX 3aJaHUN HaAy4yHO-
MOMYJISIPHYIO JIUTEpaTypy (pru3HuecKkoro coiepxaHusi, ClipaBOYHBIE
Marepuaibl, pecypcbl ceth VIHTepHer; Biaaerb INpuEMaMu
KOHCHEKTHPOBAHMS TEKCTA, IPeoOdpa3oBaHus HHGOPMALIHH U3 OJTHOU

3HAKOBOW CHCTEMBI B JPYTYIO

1.19

co3laBaTh COOCTBEHHBIE IHCHMEHHbIE M  KpaTKHE YCTHbBIE
coobmienus, 0600mas MHGOPMALNIO U3 HECKOJbKUX HCTOYHHKOB
(U3HUECKOro COJAEp)KaHMsl, B TOM YHWCIE MyOJMYHO MPEACTABIISTH
pe3yJIbTaThl IPOEKTHOM UJIN UCCIEA0BATEIbCKON NEATEIbHOCTH, TPU
3TOM TPaMOTHO HCHOJB30BAaTh M3YYEHHBIN TMOHSATUWHBIN anmapat

Kypca (hU3UKH, COMPOBOXKIATh BHICTYILIEHUE MPE3CHTAIH EH

1.20

MIPU BBITIOJIHEHUHU YYEOHBIX MIPOEKTOB U MUCCIEIOBAHUI (PHU3NIECKIX
MPOIECCOB PACIPENETATh 00sI3aHHOCTH B I'PYIIIE B COOTBETCTBUU C
IOCTaBJIICHHBIMM 3aJa4aMM, CJEIUTh 3a BBINOJHEHUEM IlJaHA
JNEUCTBUH U KOPPEKTUpPOBATh  €ro, aJeKBaTHO  OI[CHUBATH
COOCTBEHHBI BKJaJ B JEATEIHOCTh TPYIIbI, BBICTPANBATH
KOMMYHUKATUBHOE  B3aUMOJECHCTBUE, IPOSBIIASL  I'OTOBHOCTH

paspemniaTb KOH(IUKTHI

9 KIIACC

Kon
NpoBePsIEMOro
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1.1

HCIIOJIb30BATb U3YUCHHBIC ITOHATUA

1.2

pa3iin4yaTthb ABJCHHA IO OIMMCAHUIO MX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAaHHOC cbmnqecxoe SABJICHUC

1.3

pacimio3HaBaTh IPOSABICHUEC H3YYCHHBIX (bl/IBI/ILIeCKI/IX SIBJICHUM B

OKpYXXaroIieM MHpE, B TOM Yucie (pu3ndeckue siBIeHHs B MIPUPOIE,




IIpu 5TOM NEPEBOAUTDH MPAKTUYCCKYIO 3a1a4y B y‘I€6HyIO, BBIACIATH

CYILIECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NUECKUX SBICHUN

1.4

OIMCHIBATh W3YYEHHBbIE CBOMCTBA Tel M (pusnyeckue SBIECHUS,
UCHOJb3ysl (U3NYECKHE BEJIUYMHBI, IpPU OMNHCAHUHM MPABUIBHO
TpakTOBaTh  (U3NYECKUH  CMBICA  HCIOJIB3YEMBIX  BEJIUYUH,
00O3HAueHUs M E€AMHUIBI (PU3MYECKUX BEJIUYHH, HAXOIUTh
(bopMynBl, CBA3BIBAIONIME JAaHHYIO (PU3MUYECKYI0 BEIMYUHY C
JAPYTUMH BEIUYHMHAMH, CTPOUTH I'paUKN U3yUSHHBIX 3aBUCHUMOCTEH

(U3NYIECKUX BEITMYUH

1.5

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOLIECCHI,
UCIOJIb3Ysl W3Y4YEHHBIE 3aKOHBI, IPU 3TOM JaBaThb CIOBECHYIO
(GOpMYyIMpPOBKY 3aKOHa U 3allUChIBaThb €ro MaTeMaTHYECKOe

BBIPAKCHUEC

1.6

OO0BSICHATH (PU3MUECKHE TPOIIECCH U CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE€ CHUTYyallMii MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa:
BBISBIISATh IIPUYHUHHO-CJIC/ICTBCHHBIC CBSI3H, CTPOUTH O0BSCHEHUE U3
2 — 3 JOruyYecKux IIaroB C MOMOIIbI0 2 — 3 U3Y4YEHHBIX CBOMCTBA

(bu3NYEeCKUX SBICHUH, PU3NIECKUX 3aKOHA MJIH 3aKOHOMEPHOCTU

1.7

pemath pacy€THble 3ajayn (omMparolMecss Ha cucremy u3 2 — 3
YpaBHEHUH), WCIONb3ysl 3aKOHBI W (OPMYIBI, CBS3BIBAIOLINE
¢usnyeckne BENMYMHBI: Ha OCHOBE aHalIM3a YCIOBUS 3aJauud
3aMUChIBaTh KPATKOE YCIOBUE, BBIABISTh HEAOCTAIOIIAE HITH
M30BITOYHbIE JaHHBIE, BHIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE
JUISL peIleHUs, TPOBOAUTh Pacu€Thl U OIEHUBATH PEATUCTHUYHOCTH

MOJTY4YCHHOI'O 3HAYCHUA (1)H3PI‘I€CKOﬁ BCIIMYHNHBI

1.8

paciio3HaBaTb HpO6JI€MLI, KOTOpPBLIC MOXHO PCIIWTL IIpU ITOMOIIU
(1)I/I3I/I‘ICCKI/IX MCTOOOB, UCIIOJIB3Ys OIMMCAHUEC UCCIICAOBAHN A, BBIICIIATH
MMPOBCPACMOC MPCAIIOJIO0KCHNUEC, OLCHHMBATH IMNPAaBUJIBHOCTH IOPAAKA
MNPOBCACHUA HCCICAOBAaHMA, [O€JIaTb BBIBOABI, HWHTCPIIPETUPOBATH

pe3yabTaThl HAOJIIOIEHUI 1 OIBITOB

1.9

MPOBOJIUTH OIBITHl IO HAOJOJNECHUIO (DU3HUYSCKUX SIBJICHUH WIIH
(HU3UYECKUX CBOMCTB TE: CAMOCTOSTEIBHO COOMpATh YCTAHOBKY M3
M30BITOYHOTO Habopa 000pyIOBaHMs, OMUCHIBATh XOJI OIMBITA U €ro

pe3ysbTaThl, (GOPMYIUPOBATH BBIBOJIBI




1.10

IPOBOAUTh IPU HEOOXOJUMOCTH CEpPHUIO IMPSAMBIX H3MEpEHUi],
ompezensisi CpeAHee 3HaueHHue H3MepseMor BeanmduHbl ((pokycHoe
paccTosiHue coOuparomeld JTUH3bI), 000OCHOBBIBATh BHIOOP Crocoba

u3MepeHus (M3MEPUTEIILHOIO MPUOopa)

1.11

MPOBOJIUTh HMCCIICOBAHUE 3aBUCHUMOCTEH (PHU3NYECKUX BEIMYUH C
WCIIOJB30BaHUEM MPSIMBIX U3MEPEHUN: TUIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENTbHO COOHMpaTh yCTAaHOBKY, (DPMKCHPOBATH PE3yJILTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DPU3MYECKUX BEIMYHMH B BUIE TaOIUIU

rpaduKoB, AeTaTh BRIBOIBI 110 PE3yJIbTaTaM HCCISIOBaHUS

1.12

IIPOBOJAUTh  KOCBEHHbIE M3MEpEHUs  (U3NYECKUX  BEJIMYMH:
IUIAaHUPOBAaTh  M3MEpPEHMs,  CcOoOMpaTh  3IKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBIIOJHATh HM3MEPEHUs, CHENys IPEAI0KEHHON
MHCTPYKLUH, BBIYUCIATH 3HAYECHUE BEIMYUHBI U aHAIM3UPOBATH
MOJIyYEHHBIE PE3YyJIbTaTbl C YYE€TOM 3aJaHHOM IOTPELIHOCTU

U3MEPEHU N

1.13

coOJIOaTh IMpaBWJIa TEXHUKHM OE30MAaCHOCTH TMpU padboTre ¢

J1a00paTOPHBIM 000PYIOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIC MPHU3HAKK M3YYCHHBIX (PH3UUECKHX MOJIEIEH:
MaTtepHaibHas TO4yKa, aOCOMIOTHO TBEPAOE TENo, TOUYCUHBIN
HWCTOYHUK CBETA, JIy4, TOHKas JMH3A, IJIaHETapHas MOJENb aToMa,

HYKIIOHHAs MOJICJIb aTOMHOI'O A1pa

1.15

XapaKTepH30BaTh MPUHIMIIBI JIEHCTBUA HM3y4YEHHBIX NPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX OINMCAHUS, HCIOJb3Ys
3HAHUS O CBOMCTBaXx (U3MUECKUX SIBIEHHMH M HEOOXOIUMbIe

q)HSI/I‘IeCKI/Ie 3aKOHOMCPHOCTH

1.16

WCIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH HW3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  OpUOOPOB U
TEXHOJIOTMYECKUX MPOIIECCOB MPHU PEIICHUH Y4eOHO-IPAKTUYECKUX
3a/1a4, ONTUY €CKHUE CXEMBI JJIsl TOCTPOCHUS N300 PaKEHHH B IMIIIOCKOM

3epKajie ¥ COOMpAarOIIeH JINH3e

1.17

MPUBOAUTH TMPHUMEPHI (HAXOMUTh HMHQPOPMAIMIO O MPHMEpax)
MPAKTHYECKOTO  HUCIONB30BaHUsA  (U3MUYECKUX  3HAHUH B
MOBCETHEBHOM JKM3HM i o0ecrneueHus Oe30MacHOCTH IpHU

oOpameHn ¢ TpuOOpaMHM W TEXHUYECKUMU YCTPOWCTBAMH,




COXpaHCHHA 3O0POBbSI U CO6J'IIOI[€HI/I$I HOpM 3KOJIOTHYECKOro

MOBEJICHUS B OKpPYKalolIei cpene

1.18

OCYUIECTBIIATh MOUCK WHMOpMAIMu (PU3NYECKOro COJICpPKAHHUS B
cetn MIHTEpHET, CaMOCTOSATEIBHO (POPMYIHPYs MOUCKOBBIA 3ampoc,
HAaxXOJWTh TYTH ONPEIACICHHS JOCTOBEPHOCTH  TOJYyYCHHOU
nH(OpMAIIUU HA OCHOBE MMCIOIIMXCS 3HAHUN M JOMOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCTOJBb30BaTh MpPHU BBINOJIHEHWH YYE€OHBIX 3aJaHUN Hay4dHO-
MOMYJISIPHYIO JIUTEpaTypy (pru3HuecKkoro copepxaHusi, ClipaBOYHBIE
MaTepuaysl, pecypcbl cetn HTepHer; Buagers Inpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, IPpeo0pa3oBaHus HHPOPMALIMK U3 OAHON

3HAKOBOW CHCTEMBI B JPYTYIO

1.20

co3/aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HH(OpMalMK U3 HECKOJbKUX HCTOUYHHUKOB (PU3HUUECKOTO
COZIepP)KaHMS, MyOJIMYHO TPECTABIATh PE3yJIbTaThl POCKTHON MK
UCCEOBATENbCKOW  AEATEIbHOCTH, HpPU  ATOM  I'PaMOTHO
WCMOJIb30BAaTh M3YYEHHBI TMOHATUWHBIN anmapat H3y4aeMoro
pa3nena U3WKHA W CONMPOBOXKIATH BBICTYILUICHHE IMpE3EHTAINeH C

y4€TOM 0COOEHHOCTEN ayTUTOPUH CBEPCTHUKOB

1.21

MIPU BBITIOJIHEHUHU y4E€OHBIX TTPOEKTOB U UCCIEOBAaHUN (DU3NUECKUX
MIPOIIECCOB PaCIpeneNsiTh 00s13aHHOCTH B I'PyIIE B COOTBETCTBUU C
MOCTaBJIICHHBIMM 3aJladyaMM, CJCIUTh 32 BBIIIOJHEHUEM TIUIaHa
JNEUCTBUNM U KOPPEKTUPOBATh €ro, AaJeKBaTHO  OLEHUBAThb
COOCTBEHHBIN BKJaJ B JEATEJIbHOCTb TPYIIbI, BBICTPAUBATDH
KOMMYHUKATUBHOE€  B3aUMOJACHCTBHE, IMPOSBISAS  T'OTOBHOCTH

paspemniaTh KOHMIUKTHI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pa3geia

Kon
JIEMCHTA

IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUSA

®U3UKA U EE POJIb B ITIO3HAHNM OKPYXXAIOIIEIO MUPA

1.1

®duzuka — HayKa O Ipupoznae. SBnenus Ipupoabl.
duznuueckre SBICHUS: MCXaHUYCCKUEC, TCIIJIOBBIC,

QJICKTPUYICCKHUEC, MAIHUTHBLIC, CBETOBBLIC, 3BYKOBLIC

1.2

Ousnueckne BeNUYUHBL V3MepeHune (U3NYECKUX
BenmuuuH. Ousnyeckue mnpubopsl. IlorpemHocts

u3MepeHuid. MexayHapoIHasi CUCTEMa eIHMHUI]

1.3

EcrecTBeHHOHAay4YHBIN METO MTO3HAHUS: HAOIIOJEHUE,
IMOCTAHOBKA HAYYHOI'0 BOMPOCA, BHIIBMYKEHUE THUIIOTES,
SKCIIEPUMEHT 1O TMPOBEPKE THUIOTE3, OOBSICHEHUE

HAOJFOIaEMOT O IBJICHUS

1.4

Onucanne GU3NIECKUX SBICHUHN C TOMOIIBIO MOIeNei

1.5

[IpakTueckue paboTHI:

###Par###13mepenne paccTOSHUM.
###Par##H13mepenne 00bEMa JKUIKOCTH U TBEPIOTO
Tena.

###Par####Onpenenenre pa3MepoB MaJIbIX TeJ.
###Par####I3mepeHre TeMnepatypbl MpUd TOMOIIU

KUJKOCTHOIO TEPMOMETPA U JATYUKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BEIIECTBA

2.1

###Par###CTpoeHue BelIECTBA: aTOMBI U MOJIEKYJIBI,
ux pasMmepbl. ONBITBHI, T0Ka3bIBAIOIIME JIUCKPETHOE

CTPOCHHUC BCHICCTBA

22

###Par### ] Brokenne  yactun  BemectBa.  CBs3b
CKOPOCTM  JBIJKEHMSI 4YacTHI[ C TeMIepaTypo.

BpoyHoBckoe aBuxenue, mud dysus

2.3

B3aHMOHeﬁCTBHe JacCTUll BECCTBA: IPUTSHKCHUC U

OTTAaJIKUBaAHUC




###Par##H# ArperaTable COCTOSIHHUS BEILIECTBA:

CTpOEHUE ra3os, KUAKOCTEN U TBEPIBIX
2.4 (kpucrammuueckux)  Tea.  B3aumocBsazp  Mexay
CBOMCTBAaMU  BELIECTB B  Pa3HbIX  arperaTHbIX
COCTOSIHMSIX M UX aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM
2.5 OcoOeHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[IpakTueckue paboTHI:
###Par###OneHka TuaMeTpa aToMa METOZ0OM PSIIOB (C
ucrnosb3oBanueM (ororpaduii).
2.6 ###Par###OnpiTbl 10  HAOMIONEHUIO  TEIJIOBOTO

paciiupeHus ra3os.
###Par###OnbITel 10 OOHApYXKEHUIO JEHCTBUS CHII

MOJICKYJEAPHOI'O IIPUTAXKCHHUA

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJ

31 MexaHuueckoe JIBUKEHHE. PaBHOMEpHOE 51
. HEpaBHOMEPHOE JIBUKEHUE
###Par###Ckopocte.  CpenHsis ~ CKOPOCTh  IpH
3.2 HEPABHOMEPHOM JBHKE€HUHU. Pacyér myTH m BpemeHH
JIBUKEHUS
SIBnenue mHepuuu. 3aKoH MHepuuu. B3aumonelicteue
33 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JBM)KEHUS TeJl.
Macca kak Mepa HHEpTHOCTH TeJla
34 ###Par##H 1 lnotHocts BemectBa. CBSA3b IUJIOTHOCTH C
. KOJIMYECTBOM MOJIEKYJI B €AMHHULIE 00bEMa BeleCcTBa
3.5 Cuna Kak XapakTepHuCcTHKa B3aUMOJEHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3smepeHue cuibl
' MIOMOIIBIO TUHAMOMETpA
37 ###Par#H#SIBnenne TArorenus u cuia Tsbkectu. Cuma
' TSDKECTH Ha Ipyrux ianerax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHHE CKOJBXKEHUS U TPEHUE IOKOSL.
' TpeHue B Ipupoe U TEXHUKE
3.9 ###Par###Cnoxenue cuj, HAIpaBJICHHBIX MO OJHOMN
' psiMoil. PaBHOAEHCTBYIOIIAS CUIT
3.10 [IpakTueckue paboTHI:




OmnpeznerneHne CKOPOCTH PABHOMEPHOTO JBUKCHHUS
(mapuka B OKHJIKOCTH, MOJEIH 3JICKTPUIECKOrO
aBToMoOuisi M Tak ganee). OmpeneneHue cpemHen
CKOPOCTH CKOJIb)KEHHUS Opycka WIM IIapuKa 10
HAKJIOHHOM INIOCKOCTH. Onpez[eneHI/Ie IIJIOTHOCTHU
TBEPIAOTO Tela. OnbITHI, JEMOHCTPUPYIOIIIE
3aBUCUMOCTb pacTsikeHHs (nedopManun) npyKuHbI OT
HpI/IJ'IO)KeHHOI‘/’I CHUIJIBI. OHI)ITI)I, JACMOHCTPUPYIOIINEC
3aBUCUMOCTDb CUJIbI TPCHH CKOJILKCHUA OT BECa TCJIAa U

XapaKkTepa COMpPUKACaIOIMXCsl TIOBEPXHOCTEN

duznueckue SABICHUS B MMpUpoAc: MPUMEPLI JIBUIKCHUS C

3.11 Pa3IMYHBIMH CKOPOCTSMU B KUBOW M HEKUBOU MPHUPO/IE,
JICICTBHE CUJIBI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoiicTBa: TMHAMOMETP, MOAMIUITHUKA

JIABJIEHME TBEPJIBIX TEJIL, )KUJIKOCTEN U TA30B

4.1

JHaBnenue TtBEpHoro tema. CrnocoObl yMEHbIIEHUS U

YBCIMYCHUA NAaBJICHUA

4.2

JaBnenne ra3za. 3aBHCMMOCTh JaBJCHHS Tras3a oOT

00bEMa, TemnepaTypsl

4.3

Hepez[aqa JaBJICHHUA TB éplIbIMI/I TCJIaMH, X KUJAKOCTIAMU U

ra3zamu. 3akoH Ilackams. [THeBMaTHYECKIE MAIITTHEI

4.4

3aBUCHMOCTD JaBJICHUA JKHUJIKOCTH OT I‘JIY6I/IHBI.
I'mppocratnueckuit  mapazpokc.  CooOuarouuecs

COCYbI. FI/I,Z[paBJ'II/I‘ICCKI/Ie MCXaHHN3MBI

4.5

Atmocdepa 3emanm U atMoc(epHOE JaBIICHUE.
[IpuuuHBl CylIeCTBOBaHHS BO3AYIIHOM  000JI0YKH
3emuu. OnbIT Toppuueniu. 3aBUCUMOCTh
aTMOC(hEpHOro JaBJiCHHUS OT BBICOTHl HAaJ YpPOBHEM

Mopst

4.6

N3mepenne armochepHoro mapnenus. [IpuGopsr s

M3MEpeHHsI aTMOC(HEPHOTO IaBIICHUS

4.7

JleficTBuEe XKHUIKOCTM MU Ta3a Ha MOrpYyKEHHOE B HUX
Teno. BelTankuBaronias (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue Ten. Bo3gyxomnaBanue

4.9

[IpakTrdeckue paOoTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT
00béMa MOrpyKEHHOW B KHUJAKOCTh YacTH TeJja.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH
Ha Telo, HOrpyXEéHHOe B KUAKOCTh. [IpoBepka
HE3aBHCHUMOCTH BBITAJIKUBAIOLIEH CUJIIbI, JEHCTBYIOIIEH
Ha TeIO0 B JKMJIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTh  BBITAJIKUBAIOLIECH
CHJIBI, ICUCTBYIOIICH HA TEJIO B XKHUIAKOCTH, OT 00BEMA
IIOTPYKEHHON B KUIKOCTh YaCTH TEJIA U OT IJIOTHOCTH
xuakoctd.  KoHcTpynpoBanue — apeoMmeTpa WM
KOHCTPYUPOBAaHHME JIOAKM W  ONpeAencHue e

Irpy30I0AbEMHOCTH

4.10

Odwusnueckue  SABIEHUS B OPUpPOJAE:  BIHSHHE
aTMOC(EpPHOrO0 JaBJEHUS Ha JKUBOW OpPraHU3M,

MJIaBaHUE PHIO

4.11

TexHuueckue ycCTpoiCTBa: COOOINAOLIMECS COCY/BI,
YCTPOMCTBO BOAOMNPOBOJA, THUIPABIMYECKUN TIpecce,
MaHOMETp, OapoOMeTp, BEICOTOMEp, MOPUTHEBOH HACOC,

apeomerp

PABOTA, MOIIIHOCTbB, DHEPI'A

5.1 Mexanundeckas pabora

5.2 MexaHn4ueckass MOIIHOCTb

53 [IpocTeie MexaHM3MBL: pbluar, OJOK, HaKJIOHHAs

' II0CKOCTh. [IpaBuiio paBHOBECHS phlyara

54 [IpumeHeHue mpaBuia paBHOBECHUS pbluara K OJIOKY
«3osmotoe  mpaBuiio»  MexaHuku. Koadounuent

5.5 OJIE3HOTO IENCTBUA MEXAHU3MOB. [Ipoctrie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToreHumanbHas SHEPrUU TeJa, TOAHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sneprus

sg [Tonnast mexaHuueckasi 3Heprusi. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHHUYECKOMH SHCPIrun
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[IpakTueckue paboThI:

###Par##H#Onpenenenrie paboTbl CUIIBI TPEHUS IpPU
PaBHOMEPHOM JBMKEHUHM Tejla II0 T'OPU30HTAJIbHOMN
MoBepXHOCTU. MccnenoBaHue YCIOBUM pPaBHOBECHS
ppiuara. Msmepenne KIIJ[ HaKIOHHOM IJIOCKOCTH.

N3ydeHne 3aKk0Ha COXpAHEHUSI MEXAHUYECKOW dHEPTUH

5.10

@usnueckue SBJICHHUS B IPUPOJEC: pblYard B Tele

YCJIOBCKa

5.11

Texuuueckue YCTpOﬁCTBaZ pbrdar, HO)IBH)KHI)Iﬁ n
HCHOHBI/I)KHBII\/'I 6.HOKI/I, HAaKJIOHHA IIJIOCKOCTh, MTPOCTLIC

MEXaHU3MBI B OBITY

8 KUIIACC

Kon
pasaena

Koa
7JIEMEHTAa

IIpoBepsieMble 3J1eMEHTHI COAEP KAHUS

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON
TEOpPUM CTPOEHHUs BelecrBa. Macca U pa3mepbl
MoJsieKyd.  OmbIThl, MNOATBEP)KIAIOLUIME OCHOBHBIE

IIOJIOKCHU A MOHeKyHﬂpHOKHHeTquCKOﬁ TCOpUH

6.2

Mopenmun  TBEpIOro, KHIKOIO U Ta3000pa3HOro
cocTosiHui BeriectBa. Kpucrammdyeckue 1 aMophHbIe

TCI1a

6.3

OOBbsicHEHHE CBOWCTB ra30B, KUJIKOCTEH U TBEPABIX Te
Ha OCHOBE IIOJIOXKEHHUHW MOJIEKYJIIPHOKHHETUYECKON

TEOPHHU

6.4

CMauuBaHue U KalmUJUJIAPHBIC SABJICHUSA

6.5

TennoBoe pacuupeHue u cxatue

6.6

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO

TCIIJIOBOI'O ABMKCHHA YaCTHUI]




Buytpennsis SHEprusl. CrocoOGbl  W3MEHEHUs

6.7 BHYTPEHHEN SHEPruu: TEIUIonepeaadya U COBEpIICHHUE
paboThI
63 Buast TenJonepeaaun: TEMJIONPOBOIHOCTD,
. KOHBEKITHS, U3JTydCHUE
KosmuectBo  Temnorel.  YaenbHas — TEIIIOEMKOCTb
6.9
BEIL[ECTBA
TennooOMEH UM TemaoBOE paBHOBECHE. YpaBHEHHE
6.10
TETI0OBOro OanaHca
611 [InaBneHne ©  OTBepAECBaHUE  KPHCTAJLUTUYECKUX
‘ BELIECTB. Y 1€JIbHAsI TEIIOTA [1JIABJICHUS
[TapooOpa3oBanue u  KoHgeHcamus. Vcmapenwue.
612 Kunenue. VYnaenbHas Ttemjora mapooOpa3oBaHMSL.
' 3aBUCHMOCTH TEMIIEPATypbl KHUIIEHUSI OT aTMOC(HEPHOTO
JlaBJICHUS
6.13 BrnaxxHocTh BO3myxa
6.14 DHeprust TOIJIMBA. Y AeNbHasl TeIIoTa CropaHus
[IpuHunel  padotbl  TeroBbIX aBurareneii  KIT/]
6.15 TEMJIOBOro ABUraTens. TennaoBble ABUTATENM U 3aIUTa
OKPYXaroIIel Cpebl
3aKOH COXpaHEHUsI U TMPEBpAlICHUS HSHEPruH B
6.16
TEMJIOBBIX MpPOLEccax
[IpakTueckue paboTHI:
###Par#H##OnbITEl 110 OOHAPYKEHUIO JCHCTBUS CHII
MOJIEKYJIIPHOTO MPUTSKEHHUS.
###Parf###0nbITBl 10  BBIPALIMBAHUIO  KPUCTAJIOB
6.17 MIOBapeHHON COJIM WM caxapa.

###Par###OneITel 110 HAONIONEHUIO  TEMIIOBOIO
paciMpeHust Ta30B, XKUJKOCTEH U TBEPJBIX TEIl.
###Par##H#OnpeneneHue AaBieHUs BO3AyXa B OalsioHe

LINPULA.




###Par###OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHUS BO3AyXa OT €ro o0bEéMa M HAarpeBaHUs UIU
OXJIQXKICHUS.

###Par##1IpoBepka TUIIOTE3BI JMHEHOM
3aBUCUMOCTH  JUIMHBI ~ CTOJOWKAa  KUAKOCTH B
TEPMOMETPUIECKON TPYOKE OT TEMIIEPATYPHI.
###Par#H#HaOmonenne  M3MCHEHUS  BHYTPCHHEH
SHEPrUM Tejia B pe3ysbTaTe Terionepenadyd u padoThl
BHEIIIHUX CHIL

###Par#H#lIccienoBanue sIBIEHUS TEIUIOOOMEHA IMpU
CMEIIMBAaHUU XOJIOJHON U TOpsiYeil BOJBI.
###HPar#H##Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIY4YeHHOTO BOAOW TMpPU TEIMIOOOMEHE C HarpeThiM
METaJUTMYECKUM IHJIMHIPOM.

###Par###Onpenenenre  yAelabHONM  TEMJIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue npouecca uCHapeHus.
###Par###0OnpeneneHyie OTHOCUTEIbHOM BIIAXXHOCTH
BO3JIyXa.

###Par###Onpenenenue YAEIbHON TEIJIOTHI

IIJIaBJICHUA JIbJA.

6.18

@u3nyeckue SBICHHUS B NPHUPOAE: IMOBEPXHOCTHOE
HAaTSDKEHWE W KalWULIpHBIE SBJICHUS B TIPHPOIE,
KPUCTAJIIBI B IpUpoJie, n3nydenue ConHIla, 3aMep3aHie
BOIOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE pPOCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuueckne ycTpoWcTBa: KalWIIAPBL, MPUMEPHI
HCIIOJIB30BaHUs KPUCTAJIIOB, )KUIKOCTHBIN TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBasi TypOHHa,

ABUTATCIb BHYTPECHHET O CrOpaHus.

OJIEKTPUYECKUE U MATHUTHBLIE ABJIEHUA

7.1

OnexTpusanus Tei. [[Ba poaa 31eKTpUUIECKUX 3aps0B




BsaumopeiictBue 3apsbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTb CHJIbI B3aUMOJECHCTBUSI 3apSKEHHBIX Tell
OT BEJIMYMHBI 3aPSAI0B M PACCTOSTHUS MEXKTy TEJIAMH )
DneKTpruvecKoe ToJIe. Hanpsoxénnocts

7.3 anekTpuueckoro nosd. IlpuHnun  cynepnosunuun
ANIEKTPUUECKHX MOJIeH (Ha KaYeCTBEHHOM YpPOBHE)
Hocurenn »snextpuueckux 3apsaoB. DieMEHTapHBIN

7.4 anekTpuueckuid 3apsaa. Ctpoenune atoma. [IpoBogHuku
U JUDJIEKTPUKHI

7.5 3aKOH COXpaHEHMs JIEKTPUUECKOr 0 3apsia

6 ONEeKTpUYEeCKuid  TOK.  YCIOBUS  CYIIECTBOBAHUS

' 3EKTPUUYECKOr 0 TOKA. VICTOUHUKH MOCTOSIHHOTO TOKa
JeiicTBus 3JIEKTPUYECKOT 0 TOKa (TemnoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSIX U razax

. Onextpuyeckass uenb. Cuina ToOKa. DIEKTpUUYECKOe

. HaIpsHKCHHE
9 CornpoTuBiienne MPOBOJHUKA. VYaensHoe
. COIPOTHUBJICHUE BEIIECTBA

7.10 3akoH Oma i1l yyacTka 1enu
[TocnegoBarenpHOE H  TNApajIeNbHOE COEAUHEHHUE

7.11
IPOBOJHUKOB
PaGota M MOIIHOCTH 3JIEKTPUYECKOIO TOKA. 3aKOH

7.12
[xoyns — Jlenna

113 DNeKTpUYEeCKUe LEeNU U MOTPEOUTENN 3IEKTPUYECKON

' sHepruu B ObITy. KopoTKkoe 3aMbIkaHuE
[TocrosiHHbIE MarHUTHI. B3auMoaelcTBUE MOCTOSIHHBIX

7.14
MarHuToB

7 1s MaruuTtHoe moJjie. MarHutHoe moJie 3eMJId U €ro

. 3Ha4YeHHE JJ1s1 )KU3HU Ha 3emiie
16 OnbiT Opcrega. MarHuTHOe TMOJE BJIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/Ie 9JICKTPOMArHmuTOB B TCXHUKE




ﬂeﬁCTBHe MAartMuTHOIO IIOJIsI Ha IIPOBOJHHUK C TOKOM.

3HCKTpOI[BI/IFaTeHB MMOCTOSTHHOTO ToKa. Mcmonp3oBaHue

77 JJIEKTPOJBUraTEIEH B TEXHUYECKUX YCTPOMCTBAX U Ha

TpaHCIIopTe

Onbitel  @apanes. SIBneHue  AIEKTPOMArHUTHOMN
7.18

naaykuun. lIpasuno Jlenna

DJIEKTpOreHepaTop. Croco0b1 MOJYy4YEHUS
7.19 JNEKTPUUECKOW  SHEPruM.  DJEKTPOCTAaHLUMHM  Ha

BO300HOBJISIEMBIX HCTOUHUKAX 3HEPIUU

ITpakTuueckue paboThI:

OnbIThI 10 HAOJIOIEHUIO IEKTPU3ALMH TN MUHAYKLIHEH

U IIPU CONPUKOCHOBEHUHU.

HccnenoBanue IeiCTBUS DJIEKTPUYECKOrO IOJNS HaA

IIPOBOJHUKH U AUDIIEKTPHUKH.

COopka u mpoBepka pabOThI AIEKTPUUECKON IIETH

IIOCTOSTHHOT'O TOKa.

W3mepeHue u perympoBaHue CHIIbI TOKA.

W3mepenue u peryimpoBaHue HaPSyKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MJYILErO

gyepe3 pe3UCTOp, OT COMPOTHBIICHUS pPE3UCTOpa H
720 HaIpsDKEHUS Ha pE3UCTOpE.

OnbIThI, JIEMOH CTPUPYIOIIK € 3aBUCUMOCTh
AIIEKTPUYECKOr'0 COMPOTUBJICHHS MPOBOJAHUKA OT €ro
JUTMHBI, TIJIOIIAIU TIOTIEPEYHOr0 CeYeHUsl U MaTepHaia.
[IpoBepka mpaBuia CJIOKEHUS HANPSHKEHUU MpHU
IIOCJIEZIOBATEIbHOM COEUHEHUU JABYX PE3UCTOPOB.
[TpoBepka mpaBuiIa IJs1 CUIIBI TOKA MIPH HapalijeIbHOM
CO€IMHEHUM pe3uctopoB. Ormpenenenue padbOThbI
ANIEKTPUYECKOT0 TOKAa, MAYIIEro Yepe3 pe3UcTop.
OmnpeneneHne MOIIHOCTH — AJIEKTPHUECKOIO0  TOKa,
BBIIEIISIEMOM Ha pesucrope. HccnenoBanue
3aBUCUMOCTH CUJIbI TOKA, UAYILIEro 4epe3 JIAMIIOUKY, OT

HanpsbkeHus: Ha Hel. Onpenenenue K11/ narpeBatesns.




Uccnenosanue MarHUTHOIO B3aUMOJEHCTBUS
MIOCTOSIHHBIX MAarHuToB. V3ydueHHe MarHUTHOTO MOJIs
MMOCTOSSHHBIX MAarHUTOB TP HMX OOBEAMHEHHH U
pasnenennu. MccnenoBanue neicTBUS 3JIEKTPUUECKOTO
TOKa Ha MarHUuTHYIO CTpEJIKY. OnbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI
B3aUMOJICHCTBHS KaTYIIKHA C TOKOM M MAaTHUTA OT CHJIbI
TOKa W HalpaBjieHUs TOKa B Karymke. M3yueHue
JEMUCTBUSL MarHUTHOTO TOJISI HAa MPOBOJHHUK C TOKOM.
KoucrpyupoBanue u U3ydeHue paboThI
3IIEKTPOABUTATETIS. N3mepenue KIT
ANEKTPOJABUTATEIbHONM  yCTaHOBKM.  ONBITBI IO
HCCIIETOBAHUIO SIBJICHUSA AJIEKTPOMArHUTH O
WHIYKIUW: WCCJICNOBAHUE W3MEHEHHH 3HA4YeHUs U

HalpaBJICHUA HHAYKIIMOHHOI'O TOKa

7.21

®usnyeckue SBJIEHUA B TPUPOJE: DIECKTPUUECKUE
SBIICHUS B aTtMocdepe, DIEKTPUYECTBO HKHBBIX
OpPraHru3MOB, MarHUTHOE T0JIe 3eMJIH, Jpei ) MO0 COoB,
POJIb MAarHUTHOTO MOJIS JJ1S1 )KMU3HU Ha 3eMJIe, MOJISIPHOE

CHUSAHHC

7.22

TexHuyeckre yCTpoHCTBA: IIEKTPOCKOIl, aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUYETUUK DIIEKTPUIECKON SHEPIUH,
JIEKTPOOCBETUTENIbHbIE NPUOOPBI, HarpeBaTelbHbIE
JIEKTPONPHOOPHI (mpumepsl), JNEKTPUYECKUE
IIPELOXPAHUTEIHN, BJICKTPOMATHUT, 3JIEKTPOABUIATEIb

IIOCTOSIHHOI'O TOKA, r€HePpaTOP NOCTOAHHOI'O TOKA

9 KUIIACC

Kon

paznena

Kon

9JICMCHTA

[IpoBepsiembie 37IEMEHTHI COJIEPKAHUS

8

MEXAHUWYECKUE ABJIEHUA




MexaHnueckoe JBWXeHUE. MarepuaibHas ToOYKa.

8.1 Cucrema otcuéra
8.2 OTHOCHUTENBLHOCTh MEXaHUYECKOT0O ABMKECHU
8.3 PaBHOMEpHOE NPSMOJIMHENHOE IBUKEHUE
###Par##HepaBHOMEpHOE NPSMOJIMHENHOE
8.4 neukeHne. CpeHssi U MTHOBEHHAsl CKOPOCTh TeNa MpU
HEpPaBHOMEPHOM JIBUKEHUU
95 Yckopenue.  PaBHOYCKOpEHHOE — IPSAMOJIMHEWHOE
' JBIDKEHUE
8.6 ###Par###Cro0oqHO0e magenne. OnelTel [ anuies
###Par#H##PaBHOMEpHOE JBUKEHHE MO OKPYKHOCTH.
8.7 [Tepuon m yacroTa obpamieHus. JInHEHAst ¥ yrioBas
ckopoctu. LleHTpocTpeMuTenbHoOe yCKOpeHue
8.8 [TepssIii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akoH HproToHa
8.11 HH##Par###] [puHUUI CyTIeprnO3ULIMK CUJT
8.12 Cuna ynpyrocru. 3akoH ['yka
: ###Par###Cuna TpeHus: cujla TPEHUS CKOJIbXKEHUS,
8.13 CHJIa TPEHUS TIOKOs, APyTue BUAblI TPEHUS
% 14 ###Par####Cuna  TSDKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUs. Y CKOpEeHHE CBOOOAHOIO NaJeHus
815 JBuxenue nuaHer Bokpyr Cousnna.  Ilepsas
' KocMHuecKasi ckopocTb. HeBecomMocTs 1 neperpysku
216 PaBHOBece MaTepuanmbHOW TOYKH. AOCOIIOTHO
' TBEPLOE TENO
| ###Par###PaBHOBecHe TBEPOTO TeJa C 3aKPErIEHHOM
817 ocbro BpauieHus. MoMeHT cunbl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue ummnyibca. UMIynbce cuitsl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 #H##HPar###PeakTHBHOE IBUKEHHE
8.21 Mexannueckast paboTa 1 MOIIHOCTh




8.22

PabGora cun Tsxectu, ympyroctd, TpeHus. CBs3b

SHEPruu U paboThbl

8.23

IloreHuuansHast B3HEpPrus Tena, TMOAHATONO HAaJ

MMOBEPXHOCTBIO 3EMJIN

8.24

[ToreHunanbHast SHEPrus CKATOU MPYKUHBI

8.25

###Par###Kunernueckas  sHeprus. Teopema o

KMHETHYE€CKON DHEPTrUH

8.26

#H##Parf##3aKoH cOXpaHEHUSI MEXaHUYECKOM 3HEpruun

8.27

[IpakTueckue paboTHI:

Omnpenenenue cpenHel CKOPOCTU CKOJIbKEHHS OpycKa
WIM JBWKEHUS I[IapuKa IO HAKJIOHHOW IIOCKOCTH.
Omnpenenenue yCKOpeHUs Tejla IpU paBHOYCKOPEHHOM
IBIDKEHUU 10 HAKJIIOHHOH IJIOCKOCTH.

UccnenoBanme 3aBUCMMOCTH TYTH OT BPEMEHU MpH
PaBHOYCKOPEHHOM  ABW)KEHHH  0€3  HadalbHOM
CKOpOCTH.

[IpoBepka TrUMOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HaYaJIbHOW CKOPOCTH IMYTH OTHOCSITCS
KaK P HEYETHBIX YHCENI, TO COOTBETCTBYIOIIWE
MIPOMEKYTKH BPEMEHH OJIMHAKOBEHI.

Uccnenosanue 3aBUCUMOCTH CHITBI TpEeHUS
CKOJNBXXEHHUSI OT CHUJIbl HOPMAJbHOTO JaBJICHUS.
Ompenenenue kodhuIMEHTa TPEHUS CKOJIBKEHUS.
Omnpenenenue >xEcTkocTu NpyxuHBL. OmnpeneneHue
paboThl CUJIBI TPEHHSI TIPU PAaBHOMEPHOM IBUKEHHUH
Tesa Mo TOPU3OHTANILHON MoBepXHOCTU. OnpeneneHue
paboThl CUIIBI YIPYrOCTH TMpH TOABEME Tpy3a C
WCIOJIb30BAHUEM  HEMOJBMKHOTO U TOABUKHOIO

OJIOKOB

8.28

®usnyeckue SBJICHHUS B IPUPOJE: MPUIIUBBI U OTJIUBBI,
JIBH>KeHue MmiaHeT CONMHEYHOM CHCTEMBI, PEaKTUBHOE

ABWXCHUEC )KUBBIX OPraHU3MOB

8.29

TexHuyeckne YCTpOHCTBA: CHUJIOMETP, JATYUKH

IMOJIOXKCHUA, paCCTOAHUA U YCKOPCHU S, PAKCTBI

MEXAHUYECKUE KOJIEBAHWA 11 BOJIHBI




9.1

KonebarenbHoe JIBUKEHUE. OcHoBHBIE
XapaKTepUCTUKH  KOJIeOAaHWW: TMepuoja, dacToTa,

aMILTUTYAQ

9.2

MaremaTudeCckuii M NIPYXKUHHBII  MasTHUKU.
[IpeBpamienne  sHeprum  Opu  KoJsiebaTeIbHOM

JABUXXCHHUU

9.3

3aryxatomue kojeOaHus. BuiHyXIeHHbIe KoaeOaHus.

Pe3onanc

94

Mexanudeckie BoOJHBI. CBOMCTBA MEXaHUYECKUX
BoJH. IIpomosibHble W ToNEepeyHble BOJIHBL J[MHA
BOJIHBI H CKOpOCTh eé pacnpocTpaHeHusl.
MexaHuuecKre BOJIHBI B TBEPIIOM TeJIe, CEH CMUYECKHUE

BOJIHBI

9.5

3Byk. ' poMkocTh U BbIcOTa 3ByKa. OTpaxkeHue 3ByKa

9.6

NHppa3Byk U yJIbTpa3Byk

9.7

[IpakTueckue paboTHI:

Onpenenenue 4YacToThl M Iepuoga KojeOaHUM
MaTEMAaTUYECKOrO MasiITHUKA.

OmnpeneneHne 4acToTel M Iepuoja KojeOaHUi
MPY>KMHHOT' O MasiTHUKA

HccnenoBaHue 3aBUCMMOCTH Iepuoja KosiebaHui
MOJIBEIICHHOTO K HUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH Ilepuoja KosiebaHui
IPY>)KMHHOTO MasiTHUKa OT Macchl rpysa. [Iposepka
HE3aBUCUMOCTH  Iepuoja  KojiebaHuil  Trpy3a,
MIOJIBELLIEHHOI'O0 K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyxuHbl. M3mepeHne ycKopeHUs CBOOOAHOIO

nmaacHu:A

9.8

®usnyeckue ABJIEHUS B MPUPOJIE: BOCHPUITUE 3BYKOB
)KUBOTHBIMH, 3E€MJIETPACEHUE, CECMUYECKHUE BOJIHBI,

LIYHaMH, X0

9.9

TexHuueckne ycCTpoOMCTBa: 3XOJIOT, HMCIOJIb30BAHUE

yIbTpa3ByKa B OBITY U TEXHHKE

10

OJIEKTPOMAT'HUTHOE ITOJIE N QJIEKTPOMAT'HUTHBIE BOJIHbI




0.1 DNEeKTPOMarHUTHOE 10JIe. DJIEKTPOMAarHUTHBIE BOJIHBI.
. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [IIxamna IeKTpOMarHuTHBIX BOJH
10.3 DnexkTpoMarHuTHas npupoga cseta. CKOpOCTh CBeETa.
' BoiHoBBIE CBOMCTBA CBETa
[IpakTueckue paboTHI:
104 N3yyenne CBOMCTB JJIEKTPOMATHUTHBIX BOJH C
IIOMOIIbI0 MOOMJIBHOTO Tese(hoHa
Odusnueckue SBICHUS B TNpUpoOJe: OHOJIOrHYecKoe
10.5 JNelcTBUE  BUAMMOrO,  YyJIbTpaUOJIETOBOrO U
PEHTI€HOBCKOI' O U3JTy4EHUU
10.6 TexHnueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas Mmonenb cBeTa. MicrouHuku cBeta
11.2 [IpssMmonuHeitHOE pacnpOCTpaHEHUE CBETA
113 Otpaxxenue cBeta. Ilmockoe 3epkano. 3akoH
. OTpa’KEHUs CBETa
114 IIpenomiienne cBeTa. 3aKOH HPEJIOMIIEHHS CBETA.
' [TonHOE BHYTpEHHEE OTpaskeHUE CBETA
11.5 JIunza. Xon ny4el B IMH3E
116 OnTuueckas cucrema (Qoroamnmnapara, MEKPOCKONa U
11 ' TeJlecKona
117 I'ma3z kak onrtudeckas cucrema. bimsopykocTs u
' JaTbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HploTOHA.
' CrnoxxeHue CrieKTpaJbHbIX LIBETOB. J(ucnepcus ceeta
[IpakTraeckue padoTHI:
###Par#ccnenoBanne 3aBUCHMOCTH yria
11.9 OTPa)KEHUSI CBETOBOIO JIy4a OT yIJIa MaJICHUS.
###Par##H#I3yuenre XapakTepUCTUK HM300paKeHUs
IpeaMeTa B IIIOCKOM 3epKaje.




###Par##lIccnienoBanue 3aBUCHUMOCTH yria
IIPEJIOMJIEHUS] CBETOBOI'O JIyda OT yIjla NaJcHHs Ha
I'PAHMIIE «BO3YX — CTEKJION.
###Par### lonyueHne WM300paXEHUM C TTOMOIIBIO
coOuparomeit JTMH3BbI.
###Par###Onpenenenrie (OKYCHOrO paCCTOSHUSA H
ONTUYECKON CHJIIbI COOMPAIOIIEH JTUH3HI.
###Par###OnbITEl IO pa3lioKeHHio OeJoro cBera B
CIEKTP.
###Par###OnbITl 10 BOCIPUATHIO LIBETA IPEIMETOB
IIPYU UX HAOJII0/IEHUU Yepe3 [IBETOBbIE (DUIIbTPBI
®duznueckue sBIEHUS B pupoe: 3aTMenns ConHua u
11.10 Jlynbl, 11Be€Ta TEJ, OMTHYECKHUE SIBICHUS B aTMOc(epe
(uBer HebOa, pedpakuusl, pagyra, MUPax)
1111 TexHuueckue  yCTpOMCTBA: OUKH, MEPUCKOT,
' (doToamnmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
121 OmnswiTel Pezepdopna u muiaHeTapHas MOJENTb aTOMA.
' Monens atoma bopa
55 Hcnyckanne m moriomieHue csera atoMoM. KBaHTHI.
1 JIluHelyaTebie CIEKTPHI
12.3 PannoaktuBHOCTE. Anb(ha, OeTa- 1 raMMa-u3TydeHUs
124 Ctpoenne atromHoOro sjapa. HykigoHHas Mojaenb
' aTOMHOTO szpa. M3oTonsl
12 125 PannoaktuBHble npespamenus. [lepuon nomypacnana
' ATOMHBIX SI/IEp
12.6 SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsI0BOrO U
' MacCOBOI'0 YK CEl
DOHeprusg CBsA3M aTOMHBIX saep. CBs3b Macchl U
12.7
SHEPTrUuu
12.8 Peakunn cuHTe3a u peneHus supep. McrouHuku
' sHepruu CoJiHIa 1 3BE311
12.0 Snepnas oHepreruka. JlelicTBUE paaMOaKTUBHBIX
. M3IIy4YEeHHUI Ha )KUBBIE OPraHU3MbI




12.10

[IpakTueckue paboTHI:

HabmroseHne CIUIOIIHBIX W JIMHEHYATHIX CHEKTPOB
U3ITy9CHUSI.

HccnenoBaHue TPEKOB: U3MEPEHUE DHEPTUU YACTHIIBI
0 TOpMO3HOMY TTyTH (110 (hoTorpadusam).

W3mepenne paanoakTHBHOTO GOHA

12.11

@usnueckue SBICHHA B IPUPOJE: E€CTECTBEHHBIN
PaauOaKTUBHBII ¢oH, KOCMUYECKHE Iy4H,
PaAvOaKTUBHOE W3JIy4EHUE IPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAJUOAKTUBHBIX M3JIy4EHHH Ha OPraHu3M

YCJIOBCKaA

12.12

TexHnueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'IBHHﬁ JA03UMCETp, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon
NpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsiemMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0a30BOIr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTI0 00111ero o0pazoBanus Ha ocHoBe PT'OC

[Tonumanue pomu  (u3MkM B  HAayyHOM KapTUHE  MHpa;
c(pOpMHUPOBAHHOCTh 0a30BBIX TMPEACTABICHUM O 3aKOHOMEpHOM
CBSI3U M II03HABAEMOCTH SIBJIEHUH IPUPOJIBI, O POJIM IKCIIEPUMEHTA B
¢usuke, o cucremooOpasywoued poau QUMK B Pa3BUTHH
€CTeCTBEHHBIX HAyK, TEXHHKM M TEXHOJIOTUH, 00 3BOIIOLUU
(bU3NUecKUX 3HAHUHM U MX POJIM B IIEJIOCTHON €CTECTBEHHOHAY4YHOU
KapTUHE MHUpa, O BKJIaJ€ POCCUICKMX M 3apyOeKHBIX Yy4YEHBIX-
(U3MKOB B pa3BUTHE HaYKU, O0BSICHEHUE IIPOI[ECCOB OKPYKAIOILET O

MHpa, pa3BUTUC TEXHUKHU U TEXHOIOTHI

3HaHUs O BUAAX MaTepuH (BELIECTBO U TOJIE), O JABM)KEHUHU Kak
crioco0e CyIIeCTBOBaHMUS MaTepuu, 00 aTOMHO-MOJIEKYIISIPHOM
TEOPUU CTPOEHUS BEIECTBA, O (U3NUECKOW CYIIHOCTH SBJICHUIN
IpUpoabl  (MEXaHMYECKUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U
KBaHTOBBIX); YMEHUE Da3InyaTh SBJICHUA [0 OINUCAHUIO UX
XapaKTEpHbIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
IaHHOe (pu3nyeckoe sBJICHUE; YMEHUE DPACIO3HAaBATh IPOSIBIECHUE
U3YyUYEHHBIX (PU3MUYECKUX SIBICHUH B OKpPYXKAIOLIEM MHUpE, BBIAEISSA

UX CyIlleCTBEHHBIE CBOMCTBA (IPU3HAKN)

Branenne ocHOBaMHM MNOHATHMHOIO anmapara U CHUMBOJIMYECKOrO
s3bIKa (PU3MKU M MCHOJIb30BAHME MX JJISl PelIeHHs] y4eOHBIX 3a7a4;
YMEHHE XapaKTEepHU30BaTh CBOMCTBA Tel, (U3HUECKHUE SIBICHHUS M

MPOILIECCHI, UCTTONB3YsI PyHIaMEHTaIbHbBIE U YMITUPUYECKUE 3aKOHBI

YMeHHue ONUCHIBATh HU3YYCHHBIE CBOHCTBAa Tel M (QU3MYECKHE

SABJICHUS, UCIIOJIB3Ys (1)I/I3I/I‘ICCKI/IG BCIIMYHNHBI

Bnagenue ocHOBaMH METOJOB HAydyHOrO IMO3HAHUS C Yy4ETOM
COOJTIOIEHU S TTPaBIIT O€30MMaCHOT 0 TPYAa: HAOM0IeHNu e (PU3UUECKUX

SIBIICHUIA:




YMEHHE CaMOCTOSITEIIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
13 1aHHOTro Habopa 000PyAOBaHUS 110 UHCTPYKIIUHU, OMUCHIBATH X0
OIBITA | 3aITUCBIBATH €TI0 PE3YJIbTaThl, (OPMYIMPOBATH BHIBOJIBL;
MPOBEIACHUE TPSAMBIX U KOCBEHHBIX W3MEPEHHH (U3NIECKUX
BEIMYMH: YMEHUE IUIAHUPOBATh W3MEPEHHUs, CaMOCTOSTEIHHO
coOMpaTh OKCIIEPUMEHTAIBHYI) YCTAaHOBKY IO HMHCTPYKIIHH,
BBIUUCIISITh 3HAYCHHWE BEJIMYMHBI M aHAIM3UPOBATh IOJTyYCHHBIC
pe3yibTaThl C Y4Y€TOM 3aJaHHOW MOTPEHIHOCTH Pe3yJIbTaTOB
U3MEpEHUN;

MPOBEICHUE HECIOXKHBIX JKCIHEPHUMEHTATBHBIX HCCIICOBAHMIA,
CaMOCTOSITENIBHO COOMpaTh JKCIEPHUMEHTAIBHYI0 YCTAaHOBKY W
MPOBOJNUTh  WCCIICAOBAHWE TI0 HWHCTPYKIHH, TIPEACTABIATH
MOJyYeHHbIEe 3aBHCUMOCTH (U3NYECKUX BEJIMYMH B BUJIEC TAONUIl U
rpadMKoOB, yYUTHIBaTh MOTPEIIHOCTH, JeJaTh BBIBOABI IO

pe3yiibTaTaM UCCIICAOBAHUA

[TonumaHue  XapaKTEpPHBIX  CBOMCTB  (PU3WYECKUX  MoOjeNeH
(MaTepuanbHasi TOYKa, aOCONIOTHO TBEPIOE TENO, MOAEIN CTPOCHUS
rasoB, >KMAKOCTEH M TBEPABIX Tel, IUIAHETapHas MOJENIb aToMa,
HYKJIOHHAsl MOJICJIb ATOMHOTO sI/Ipa) ¥ YMEHUE MPUMEHSTh UX IS

00BSICHEHUS (PU3UUYECKHUX TPOI[ECCOB

YMeHue o0bACHATh (PU3UUECKUE MPOLIECCHl U CBOWCTBA TEI, B TOM
YuClle M B KOHTEKCTE CHUTYyallu MpPaKTUKO-OPHUEHTHPOBAHHOIO
XapaKTepa, B YACTHOCTH, BBISBIIATh IPUUMHHO-CIIEICTBEHHbBIE CBS3H
U CTPOUTh OOBSICHEHHE C ONOpOil Ha M3y4YEHHbIE CBOWCTBA
¢u3nyeckux sBJIEHUN, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MO EITH

YMmenue pemath pacuérHbie 3amaun (Ha 06aze 2 — 3 ypaBHEHUi),
UCIOJb3ysl 3aKOHbBI U (OpMyJbl, CBsA3BIBaIOIIME (PUIUUECKHE
BCJIIMYUHBI, B YaCTHOCTHU, 3aIllMChLIBATHL KPATKOC YCJIIOBHUC 3aJaydu,
BBISBIIATh HEOCTAIONIME JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIBI,
HCO6XOI[I/IMI>Ie JJISA eé peUICHUA, UCITIOJIb30BATh CIIPABOYHBIC JaHHBIC,
IpOBOAUTH paC‘{éTBI H OLCHHMBATH PCATUCTHYHOCTL ITOJIYYCHHOI'O
3HauYeHUs (PU3NYECKON BETMUNHBI, YMEHUE ONPEEITh pa3MEPHOCTD

¢bu3nYecKoil BETUYHUHBI, TOJY4EHHOM NPU peLIeHUH 3a/1a4u




YMeHue XapakTepu3oBaTb NPUHUMUIIBI JACUCTBUS TEXHUYECKHUX
YCTPOWCTB, B TOM 4YHMCJI€ OBITOBBIX NMPHUOOPOB, U IMPOMBIIIICHHBIX
TEXHOJIOTMYECKHX IIPOLECCOB 110 UX ONUCAHUIO, UCIIOJIBb3YsI 3HAHUS O
CBOICTBaX (PU3MUYECKUX SBJICHUH M HEOOXonumble (GHU3MUECKUE

3aKOHOM EpHOCTH

10

YMeHHe UCIoJIb30BaTh 3HAHUS O (U3WYECKUX SBICHUSIX B
MOBCEAHEBHOM KM3HM sl  oOecredyeHHst 0O€30MacHOCTH —IIPU
oOpamieHud ¢  OBITOBBIMH ~ TpUOOpaMH H  TEXHHUYECKUMH
YCTPOWCTBAMM, COXPAaHEHHUs 3[0pOBbS M COOJIIOJIEHUS HOPM
HKOJIOTMYECKOr0 TIOBEACHUS B OKpYXKaoIled cpene; NMOHMMaHUE
HEOOXOIMMOCTH NPUMEHEHUs JOCTHXKEHUN (U3MKH U TEXHOJIOTUi

IJI palluOHAJIBHOI'O IMTPUPOAOITIOJIb30BAHUA

11

OneIT moucka, mpeoOpa3oBaHUs M TpecTaBiIeHHs HH(opManuu
(bU3NYECKOro CcoAep)KaHUS C HCIOJIb30BAaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOIUI; YMEHUE OLIEHUBATh IOCTOBEPHOCTh
MOJIy4eHHOW WH(OpMAIMM HAa OCHOBE HUMEIOIIMXCSA 3HAHUM U
JOTMIOJIHUTENIbHBIX ~ MCTOYHHMKOB, YMEHHE MCIOJb30BaTh IpHU
BBITIOJIHEHUN YYEOHBIX 3aJJaHUN HAYYHO-TIOMYJSIPHYIO JUTEPATYPy
(bU3NYECKOro CoNepKaHusl, CIPAaBOYHBIC MAaTEPUAITBI, PECYPCHI CETH
WuTtepHer; BrnageHne O0a30BBIMH HaBBIKAMH MpPeoOpa3oBaHUs
uHpopManuu M3 OJHOM 3HAKOBOM CHCTEMBbI B JPYrylO; yMEHHUE
co3/aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOIIEHUsS Ha

OCHOBC I/IHq)OpMaIII/II/I N3 HECKOJIBKUX MCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA

O 11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
L1 Mexannueckoe JBHKeHHE. MartepuanpHas Touka. Cucrema oTcuéra.
. OTHOCHUTENIBHOCTD JIBUKCHUS
PaBHOMepHOE U HepaBHOMEpHOE ABMKeHHE. CpenHsis ckopocTb. DopMyna
1.2 JUISl BIYMCIIEHUS CPEeIHEe CKOpocTH: v = S/t
PaBHOMEpHOE MpsIMOJIMHEWHOE ABUKEHUE. 3aBUCUMOCTh KOOPIUHATHI TejIa
OT BPEMEHH B CIIy4yae paBHOMEPHOT O MPSMOJIUHEHUHOTO ABUKECHHUS:
13 X(1)=x,+ut
I'paduky 3aBUCUMOCTH OT BPEMEHHU JUISl MPOSKIIMH CKOPOCTH, MPOCKIIMH
MepeMEIleHHs, TyTH, KOOPJAMHATHI TPHU PABHOMEPHOM MPSMOJIUHEHHOM
JIBUKCHUHT
3aBUCUMOCTh KOOPAMHATHI TeJla OT BPEMEHHU B Cllydae paBHOYCKOPEHHOI'O
MPSAMOJIMHEUHOTO JIBUKEHUS:
2
Self) =vg, =i+ * %
DopMyJIbl 111 TPOEKLIHMH IMEPEMELLEHUS, TPOEKIIMU CKOPOCTH U MPOEKIINU
YCKOPEHHUSI IPU PaBHOYCKOPEHHOM MPSAMOJIMHENHOM JABUKECHUU:
£
14 5. (D=uy, tray—,
U.\'('f) =Up, +a, £,
a.(f)=canst,
U:x: - le2 =2a,s,
I'paduku 3aBUCUMOCTH OT BpEMEHH JJIs MPOEKIIUUA YCKOPEHUS, TTPOCKIINHI
CKOPOCTH, MPOEKUUU MEPEMEIIECHUS, KOOPAUHATHI P PABHOYCKOPEHHOM
MPSAMOJIMHEUHOM JBHKEHUU
CBoOonHoe nmagenne. GopMyITbl, OMUCHIBAIOIIME CBOOOIHOE MAJCHUE TeIa
1.5 Mo BEpPTUKANU (ABMKEHWE Tela BHU3 WM BBEPX OTHOCUTEIHHO
noBepxHOCTH 3emun). [ paduku 3aBHCUMOCTH OT BPEMEHH IS MPOEKIIUH




YCKOpEHUS, MPOCKIIMH CKOPOCTH M KOOPAHWHATHI IPH CBOOOJHOM MaJCHUU

TCJIa 110 BEPTHUKAIU

CKOpOCTh paBHOMEPHOTO ABM)KEHHSI Tesa MO0 OKpYy>KHOCTH. HampaBieHue
CKOpOCTH.

dopMmyna 17151 BBIYUCICHHUS CKOPOCTU Yepe3 PainyC OKPY>KHOCTHU U MEPUO/L

oOparnieHus:
2nR
L=
T

HCHTpOCTpeMI/ITeHBHOC YCKOpCHHUC. HaHpaBneHHe HEHTPOCTPEMUTEIILHOI' O

1.6 yckopenus. Dopmyna 1Jist BBIYUCIEHUS YCKOPEHUS:
2
a — (3
"R
®dopmyia, CBsI3bIBarOIIas IEPUOJ U YACTOTY OOpalCHMUSL:
v = !
T
Macca. [InotHocts Bemectsa. @opMyra sl BBIYUCIECHUS INIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BexkTopHas ¢pusnyeckas BenuuuHa. ClokKeHne CUil
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HproTona:
F=m-a
1.10

ConarnpaBieHHOCTh BEKTOPA YCKOPEHUS TeIa U BEKTOPA CUJIBI,

JNEHCTBYIOIIEH HA TEJIO

1.11

BzaumoneiictBue tein. Tperuit 3akon HproToHa:

Fy y=-F_,




TpeHue nokos u TpeHue cKoibxeHus. Gopmyna 1 BIYUCIECHUS] MOLYJIS

CHJIbI TPCHUA CKOJILXKCHUSA:

1.12 F_=u-N
p-H
Hedopmarus Tena. Ynpyrue u Heynpyrue aedopManuu. 3aKoH YIPyrou
nedopmariu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akOH BCEMUPHOI'O TATOTEHUS:
My -1,
F=Gg.—1_2
R
Cuna TsKecT. Y CKOpeHrue CBOOOIHOTO MaieHusl.
1.14
dopmyna s BBIYUCICHUS CUJIBI TSHKECTH BOJM3U moBepxHoctu 3emin: F
=mg.
JBmxenue nnanet Bokpyr Comnnua. [lepBas kocMuyeckas CKOpOCTb.
HesecomocTs u neperpysku
Nmrynbe Tena — BeKTOpHas pu3ndecKast BeJTMInHa.
1.15 P=mi
Nmnynsce cuctemsbl Ten. I3Menenue umnyibca. UMmynnbc cuibl
3aKOH COXpaHEHHS UMIYJIbCa JJIs1 3aMKHYTON CUCTEMBI Tell:
1.16 P=nyUy +i sy =const
PeakTuBHOE IBM>KEHME
Mexanunyeckas pabora. @opmyna 15l BBIYMCIEHUS PaOOThHI CHIIBI:
A=Fsooso
MexaHn4ueckast MOIIHOCTb:
1.17
A
N==
r
18 Kunernueckas u noreHunansHas sueprusi. @opmyina 1uist BIYMCICHUS

KUHETUYECKOW SHEPrUH:




HE)E
By

Teopema 0 kuHeTH4YECKOM 3Heprun. Popmysa sl BBIYUCICHUS

NOTCHIIMAJIILHON YHEPrUH Teja, MOAHATOr O

Hag 3eMIIEH:

E,= mgh

1.19

MexaHnueckas SJHEprus:
E=E;.+E »
3aKOH COXpaHEHMs] MeXaHHuuecKou sHeprun. @opmyna A 3aKOHa

COXpaHEHMSI MEXaHUYECKOM SHEPruu B OTCYTCTBHE CUJI TpeHUA: E = const.

[IpeBpaiieHne MEXaHUYECKON SHEPTUH NTPU HAJMYHUH CUJIbI TPEHUS.

1.20

[IpocTeie MexaHU3MBI. «30J10TO€ MTPABUIIO» MEXAHHUKH.
Prryar. Moment cuiel: M - FL

VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
IToxBuxHBIM 1 HenoABMXKHBIA 0J10ku. KITJ] TpoCThIX MEXaHU3MOB,

n= Anonesaas

A‘S&I‘IH‘I-BEEEH

1.21

JaBnenne TBEpOro TEA.
dopmyJia 1715 BBIYMCIEHUS 1aBJIEHUS TBEPAOTO Tea:

_F
p==

JaBnenue raza. AtMocdepHoe JaBiaeHuE.

FI/II[pOCTaTI/ILIGCKOG AAaBJICHUEC BHYTPH KUAKOCTH.

dopMyia 17151 BBIYUCICHUS JaBICHUS BHYTPH KUJKOCTHU:

p=pgh+p,,

1.22

3akoH [lackans. I'mapaBandeckuii mpecc




1.23

3akoH Apxumena. Dopmyna JUid ONPENESICHUS BBITAJIKUBAIOUICH CUJIBI,

JICUCTBYIOILIEH HA TEJIO, MOrPYKEHHOE B KUJKOCTh UJIU Ia3:
F Apm = ng

VYcnoBue mnaBanus tena. IlnaBanue Cyad0B U BO3AYXOIIJIaBaHUE

1.24

Mexanudeckue kKoiebaHus. AMIUIMTYA, TEPUOA M 4YacTOTa KoJeOaHMi.

dopmyiia, CBA3BIBAIOIIAS YACTOTY U MEPHOJ] KOJIeOaHUHA:

1.25

MareMaTuyeckuil 1 NpyKUHHBIN MasTHUKA. [IpeBpalieHrne sHEpruu npu

KoJIe0aTEILHOM JABUXXCHHN U

1.26

3aryxaromue konedanus. BoinyxxneHnble kosebanus. Pesonanc

1.27

Mexannueckue BoHbL. [IpogonbHbIE U MTonepeyHble BOJIHBL. J{JMHA BOJHBI

Y CKOPOCTh PACIPOCTPAHECHUS BOJIHBI:

h=v-T

1.28

3ByK. ' pomMKOCTb ¥ BbICOTA 3BYKa. OTpakeHue 3BYKOBOI BOJHBI HA TPAHULIE

nByx cpen. UHdpa3Byk u yJIbTpa3ByK

1.29

Ilpakmuyeckue pabomuol

H3mepenue cpeiHel MI0OTHOCTH BEIIECTBA; APXUMEJIOBOM CUJIbI; dKECTKOCTH
NPYXUHBI; Kod(uIMeHTa TPeHHUsI CKOJBXKEHUsS; padOThl CHUJIBI TPEHUS,
CWJIBl YIPYTOCTH; CPEIHEH CKOPOCTH JBWXCHHS OpycKa IO HAKJIOHHOU
MJIOCKOCTH; YCKOPEHHs OpycKa IpH JBM)KEHUHU O HAKJIOHHOW TIJIOCKOCTH,
YacTOTHI U TMEpHoaa KoJeOaHU MaTeMaTHUYeCKOro MasiTHUKA; YacTOTHI U
nepuoja  KoyiebaHWW  MOPYKUHHOTO  MasTHUKA, MOMEHTa  CHIJIBI,
JEHCTBYIOLIEro Ha pblyar; paboThl CUJIBI YIPYTOCTU MPH MOIBEME Tpy3a C
MOMOIIIBbIO HEMOABMKHOTO 0JI0Ka; paOOThl CUIIBI YIPYTOCTH MpPU MOAbEME
rpy3a C MOMOIIBIO MOJBUKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00bEMA MOTPYKEHHOM
YacTU TeJla U OT IJIOTHOCTH >KUAKOCTU; HE3aBUCUMOCTU BBITAJIKHUBAOIICH
CUJIbI OT MAacChl T€JIa; CHJIbl TPEHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJbHOI'O
JIABJICHUSI U OT POJia MOBEPXHOCTH; CHJIBI YIPYTrOCTH, BO3HUKAIOUICH B
NpyKHHE, OT CTENeHH JeopMaliy MPYKUHBI; YCKOPEeHUs: Opycka oT yria
HAKJIOHA HAalpaBISIOIIEH; mepuona (4acToThl) KoJIeOAHWH HUTSHOTO

MasjdTHHUKa OT JJIMHBI HUTH; IICpHOJa KoJIeOaHHi IMMPYXXUHHOI'O MasATHHUKA OT




Macchl rpy3a W KECTKOCTH NPYXKHUHBI, HCCIEJOBAaHUE HE3aBHCUMOCTU
nepuona KojeOaHWK HUTSHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka

YCJI0OBUA PaBHOBECHUA pblyara

QDu3zuyeckue s61eHUA 6 npupode. TPUMEPbl IBUKEHUS C PA3IUUYHBIMU
CKOpPOCTSIMH B JKHBOW W HEKHMBOM MNPUPOAE, ACUCTBUE CHUJIBI TPEHUS B

mpupoaAc U TCXHUKE, NMPUIIUBBI U OTJIUBEI, JBUKCHUC IIJIAHCT Comaeunoit

1.30 CHCTEMbI, PEaKTHUBHOE JABM)XCHUE >XUBBIX OPraHHU3MOB, pblUard B Tele
YyenoBeKka, BIHMSHHE aTMOC(epHOro [aBieHHs Ha >KMBOM OpraHusM,
IUIaBaHWE pbIO, BOCIPUATHE 3BYKOB JKUBOTHBIMHU, 3EMJIETPSICEHHUE,
celficMUYecKre BOJIHBI, LIyHAMH, 9XO0
Texuuueckue ycmpoticmea: CIUAOMETP, NaTYUKHU MOJT0KEHUSI, PACCTOSHUS
U YCKOpPEHUs, TUHAMOMETP, MOAIIUITHUKY, PAKEThI, pblyar, MOJABUKHBIA U

131 HEMOABWXHbIN OJIOKH, HAKIIOHHAs INIOCKOCTb, IPOCTHIE MEXaHU3MBbI B OBITY,

' COOOIIAtONINeECs] COCYIbl, YCTPOWCTBO BOJONMPOBOAA, T'HAPABIMYECKUN
npecc, MaHOMETpP, GapomeTp, BHICOTOMED, MOPLUIHEBOW HACOC, apeoMeTp,
9XO0JIOT, UCIOJIb30BAHUE YJIbTPA3BYyKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TMOJIOKEHUSI MOJIEKYIIPHO-KHUHETHUYECKONH TEOpUU CTPOCHHUS

2.1 BemiectBa. Mojenu TBEPIOro, XHUAKOTO U Ta3000pa3HOT0 COCTOSHUMN
BemecTa. Kpucrannuueckue u amopgHbIie Tena

59 JIBmxenue dyacTtuil BemiecTBa. CBA3b CKOPOCTH JBMJKEHHS 4YacTHIl C

. TemrepaTypoil. bpoyHoBckoe nBuxenue, uddysus

23 CMauyuBaHUe U KaWUIAPHBIE SBJICHUS

24 TennoBoe pacmmpeHue u cxaTue

2.5 TernoBoe paBHOBECHE

Y Buytpennsis sHeprus. Pabora u Temnonepenaya Kak criocoObl U3MEHEHHUS

' BHYTPEHHEH SHepruu

2.7 Buabl Tennonepenayun: TemI0npoOBOAHOCTb, KOHBEKIUS, U3JIy4EHUE
HarpeBanne u oxnaxnaeHue Ttesl. KoaumdecTBO TemIoThl. Y IelIbHAs
TEIJIOEMKOCTB:

2.8

O=am(t,—1)
"0 3aKOH COXpaHEHUs YHEPTUU B TEIUIOBBIX IpoLieccax. Y paBHEHHE TEIIOBOIO

Oaauca:




Q+0, +..=0

2.10

Hcnapenue u koHjaeHcanus. I3MeHeHne BHYTPEHHEW SHEPTUU B IIpoliecce
UCIIApEHHUs] M KOHJeHcauuu. KuleHwe XKUIAKOCTH. YelbHas TeIoTa

napoo6pa3zoBanusi: L = Q/m

2.11

BnaxxnocTs Bo3tyxa

2.12

[InaBnenne um kpucrasmsauus. V3mMeHeHuMe BHYTpPEHHEW SHEpruu Ipu

IJIaBJICHUHU U KPUCTAJIJIU3AlUH. yI[CJIBHaH TCILJIOTA I1JIaBJICHUSA:

a=2

m

2.13

BHyTpeHHss dHeprus cropaHus TOIUIMBA. YAElbHAs TEMJI0Ta CrOPaHMs

TonauBa: ¢ = Q/m

2.14

[Ipunuuns! padots! TennoBbix aurateneit. KIIJ[ termnoBoro neuraresns

2.15

Ilpaxmuueckue pabomuol

N3mepenne ynenbHOM  TEIUIOEMKOCTH  METAJUIMYECKOrO0  LUJIMHIPA;
KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOM TeMImepaTypsl
(bUKCUPOBAaHHOW MacChl, B KOTOPYIO OIYIICH HAarpeTblii IUINHD;
KOJIMYECTBA TEMJIOTHI, OTAAHHOTO HArPEThIM IIUJIMHIPOM, MOCJIE ONYyCKaHUS
€ro B BOJly KOMHAaTHOW TEMIIEPATYPbI; OTHOCUTEIBHOM BJIaXHOCTH BO3yXa;
YAENBbHOM TEIUIOTHl MJaBlieHus Jbpha. MccienoBaHue H3MEHEHUs
TeMIepaTypbl BOJbI IPU PA3IUYHBIX YCIOBHSX; SIBJIEHUS TEMJI000MEHA TPH

CMEIIIMBAaHUHU XOJOTHOM U ropﬂqeﬁ BOZBI; ITponecca UCIiapCHus

2.16

Quzuueckue ae6nenus 6 npupode. TOBEPXHOCTHOE HATSHKEHUE U
KaMMUBIPHBIC SIBJICHUS B TPHUPOAE, KPUCTAUIBI B TPUPOAE, M3ITYYCHHUE
ConHua, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 0Opa3oOBaHUE POCHI,

TyMaHa, UHesl, CHera

2.17

Texnuueckue ycmpoucmea: KanWUIAPbl, TPUMEPHl  HCIOJIb30BAHUS
KPUCTAJIJIOB, JKUJIKOCTHBIA TEPMOMETpP, HAaTYUK TEMIIEPATYpPbl, TEPMOC,
CHCTEeMa OTOIUICHHUS JJOMOB, TUTPOMETPBI, IICHXPOMETP, apoBasi TypOuHa,

ABUTaTCJIb BHYTPCHHET'O CrOpaHusA

OJIEKTPOMATHUTHBIE ABJIEHUA




3.1

DnekTpu3zanus Tei. J[Ba BUaa 3JIEKTPUUIECKUX 3apsa0B

3.2 B3anmMopaeiictBue 3apskeHHbIX Tel. 3akoH Kynona
3.3 3aKOH COXpaHEHUs JIEKTPUUECKOr 0 3apsaa
34 Onektpudeckoe nosie. HanpsokéHHocTh anekTpuueckoro mnoiisi. [lpunuun
CYNEpIO3ULINHU AJIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM ypOBHE)
3.8 Hocuremu snextpuyeckux 3apsaoB. JelCTBUE AIEKTPUUYECKOrO MOJIA Ha
aneKTpuueckue 3apsaapl. [IpOBOAHUKYN U AUAIIEKTPUKU
[TocrosHHBIN AnekTpudeckuil Tok. JleiicTBus anekTpuueckoro toka. Cua
ToKa. HanpsokeHnue.
3.6 I=q/t,U=A/
DneKkTpudecKoe CONPOTHUBJICHUE. VYnensHoe 3JIEKTPUYECKOE
COIIPOTHUBJICHUE!
3.7
R = pl/S
3.8 3akon Oma s yuactka 3yiekrpuyeckoi nenu: I = U/R
[locnenoBaTenbHOE COEAMHEHUE TPOBOJHUKOB:
I,=I1,: U=U,+U,: R=R +R,
39 [TapannenbHOE cOeAMHEHNE TPOBOJHUKOB PABHOI'O COPOTUBIICHHUS:
U=U:I=1+1,; Rzi.
- - 2
CMmelaHHbIE COEIMHEHUS IPOBOIHUKOB
3.10 PaboTa u MmomtHOCTS 351ekTpuyeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OmneiT Opcrena. MaruuTHoe 1ose nNpsMOro MpoBOJHUKA C TOKOM. JInHUM

MarHMTHOW UHAYKIUU




MarautHoe mosie IMOCTOSHHOI'O MarHurta. B3anmMoJencTBUE HOCTOSHHBIX

3.13
MarHuTOB

3.14 JleficTBMEe MarHUTHOTO ITOJISI HA ITPOBOJIHUK C TOKOM

3.15 Omnebitel @apanes. SBaeHue sneKTpoMarHuTHON HHAYyKIuK. [IpaBuito Jlenna
IIpakmuueckue pabomuol
H3MepeHne 3JIEKTPUYECKOTO COMPOTHUBIIEHUS PE3UCTOPA; MOIIHOCTU
ANEKTPUUECKOT0 TOKA; pabOThI AJIEKTPUYECKOr O TOKA.
HccnenoBanue 3aBUCMMOCTH CHIJIBI TOKAa, BO3HUKAIOLIETO B NPOBOJHUKE
(pe3ucTophl, JaMIIOYKa), OT HANPSHKEHUS Ha KOHIAX IPOBOAHUKA;

3.16 3aBUCHUMOCTH COIPOTUBJIEHUS OT JJMHBI IPOBOJHHUKA, IUIOUIAJU €ro
MONEPEYHOr0 CEUEHHS U YAEIbHOIO0 COPOTUBIICHHUS.
[IpoBepka  mpaBuima A DJIEKTPUYECKOTO  HANPSDKEHUS  IpHU
[OCJIEIOBAaTEIbHOM COEIMHEHUM IPOBOJHUKOB; IIpaBUja ISl CHUJIBI
AJIEKTPUUECKOI0 TOKAa MpH MapajuIeIbHOM COEAUHEHHM IPOBOJHUKOB
(pe3ucTophl U TaMITOUYKa)
Quzuueckue A6NeHUs 8 Npupooe: SIEKTPUUECKUE SBICHUS B atMocdepe,

3.17 JNIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE Imojie 3emiM, Apeid
MOJIFOCOB, POJIb MATHUTHOTO TOJISL JIJIs1 )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: IEKTPOCKOI, aMIIEPMETP, BOJILTMETP, PEOCTAT,
CUETUMK DJICKTPUUECKOM DHEPruu, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,

3.18 HarpeBaTebHbIe 3JIEKTPONPUOOPHI (mpumepsl), 3IEKTPUYECKHUE
IPEeAOXPAaHUTEH, DJIEKTPOMArHUT, AJIEKTPOJBUTATENb MMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 OnekTpoMarHuTHbIE BOJIHBL. [1lkana 3eKTpOMarHuTHBIX BOJIH

3.20 JlyueBast Mmonenb ceta. [IpsmonuHeliHOe pacipoCTpaHEHUE CBETa

3.21 3akoH oTpakeHus cBera. Ilnockoe 3epkano

3.22 [Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus cBeta

304 JIunza. Xon nydeit B imH3e. DOKYCHOE paccTosiHUE JIMH3bL. OnTuyeckas

' cuna quH3bl: D = 1/F

3.25 I'na3 xak ontuueckas cucrema. Ontuyeckue npudopsl
Ilpaxkmuyeckue pabomuol

3.26 ###PartHt#lI3mepenne onTUUeCKON CHIIBI coOMparomiel JTMH3bI; (POKYCHOTO

paccTosiHUs coOuparomiell JMH3bl (110 CBOWCTBY pPaBEHCTBA pa3MepoB




npeAMeTa U U300pa)keHHs, KOrjJa MpeaMeT pacloNoKEeH B JIBOMHOM
(dokyce), mokaszarens IpeIOMIICHUS CTEKIIA.

###Part##lIccnenoBanne  CBOWMCTBA M300pa)KEHUS, TMOJYYEHHOTO C
MOMOIIIBIO cOOMparomeil TUH3bI; U3MEHEHHUS! (POKYCHOTO PacCTOSHUS IBYX
CIIO’KEHHBIX JINH3; 3aBUCMOCTH yTJIa IPEJOMJIEHHUS CBETOBOI'O JIy4ya OT yTJja

MaaCHUA Ha 'PaHULC «KBO3AYX — CTCKIIO»

3.27

Qusuyeckue s6nenus 6 npupooe: 3armenus CosHna u JIyHbI, 1[BeTa Te,

OINTHYECKHE SBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)

3.28

Texuuueckue ycmpoticmea: OYKH, MEPUCKOI, (oToammapar, ONTHYECKUE

CBCTOBOBI

KBAHTOBbBIE ABJIEHUA

4.1

PannoaktuBHOCTE. Anb(a-, 6eta-, ramma-usznydenus. Peakuuu anbda-u

Oera-pacnajga

4.2

Omnsitel Pesepdopaa no paccesHuto anbda-yactul. [lnanerapuas monens

aToMa

4.3

CocraB atomHoOro sijipa. M30Tomsl

4.4

[Iepuon nonypacmiazia aTOMHBIX s1€p

4.5

SnepHble peakuu. 3aKOHbI COXPaHEHUS 3apsAA0BOr0 U MACCOBOI'O YUCE

4.6

Qusuueckue A6nenHus 6 npupode. €CTECTBEHHBIH paJMOAKTUBHBIM (OH,
KOCMHMUYECKHE Jy4YH, paJHOaKTUBHOE H3JIy4YeHHE MPUPOAHBIX MHHEPAJOB,

lleﬁCTBI/Ie PaarO0aKTUBHBIX I/ISHy‘IeHHﬁ Ha OpraHus3Mm 4CJIOBCKa

4.7

Texnuueckue ycmpoiicmea: CHEKTPOCKOI, WHIAWBUAYAJbHBIN J03UMETD,

KaMepa BI/IJ'IBCOHa, AACPHAs SHEPIreTUKaA

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI Ul YHEHUKA

METOAUYECKHUE MATEPUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET
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