MHHNUCTEPCTBO MPOCBELEHNS POCCHIICKON ®EJEPAIIHN
MuspcTepeTBo 05pa30BAHAS H MOJOAEAKHON NOITATHRN Baaaumupekoii 001acTH

Ynpasaeune obpazopaHus 0 sooxexnoil noanTHkn ropoaa Baaausmipa

MBOY "COIll Ne16"

PACCMOTPEHO COI'JIACOBAHO VTBEPAJIEHO
PyvkoroanTens [LIMO 3am _Lllp\-:}dr!:wly";’lll" JnpextgpMbOY C Nel6
Fof— LA _/;Z’@ﬁ' -~
bornesa H. A. Amapuna H. H. .-\L!}icmi A A

Mpotokons Nel o1 IlpoTokon Nel m/c o1 Npefkas Ne234 o1

a31» aprycra 2023 1. «31» aprycra 2023 r. --FFm_wm 2023 r.
vy
Sreeecod ,4/7/%4 Sramonsebiy

AHNCoOB AHp'pef/] Moanucaxo udposoi

noanucbto: AHMCoB AHApen
AHaTonbeBny

AHaTONbeBUY [Nata: 2024.02.01 16:16:42 +03'00'
PABOYASA NMPOI'PAMMA

(1D 3204628)

vuednoro npeavera «@uinka. bazosbiii ypoBeHh»

ans obyqalonpixes 7-9 knaccos

Baagumup 2023



IHOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mno Qusnke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJIeHAa Ha OCHOBE TMOJIOXKEHUIM U TpeOOBaHUI K pe3y/lbTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHOW MPOTPAMMBbI, IIPEICTABICHHBIX B
dI'oOC 000, a Takke c yuérom deaepalbHON paboueld MPOrpaMMbl
BocnuTanus v KoHueniuu npenoaaBanus yuyeoHoro npeameta «duznkay.

Conepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYarOIIMXCS U OPTaHHU3AIUI0 N3yYCHHUS
GU3UKK Ha NIEATeNbHOCTHON OCHOBe. B mporpamme mo ¢u3MKe yYHUTHIBAIOTCA
BO3MOXKHOCTH ydeOHOro mpeamera B peanuzainuu TpedboBanuit ®I'OC OO0
IJIAHUPYEMbIM JIMYHOCTHBIM M METANpeJAMETHBIM pe3yibraraM OoOyueHHs, a
TaKXKE MEXMPEIMETHBIC CBA3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEAMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa30BaHusl.

[Iporpamma 10 (Qu3uMKe ycCTaHABIMBAET paclpeiesieHne Y4eOHOro
marepuaia 1o rojgam oOyudeHus (Io Kiaccam), MpeAsiaraeT MNPUMEPHYIO
MOCJEI0BAaTeIbHOCTh M3yYEHHUS TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHS
MIPEIMETHOIO COAEPKAHUS M YUETE BO3PACTHBIX OCOOCHHOCTEN 00ydaronuxcs.

[Iporpamma 1o ¢usmke pa3zpaboTaHa ¢ MBI OKa3aHHUS METOIUYECKOU
MIOMOIIY YYUTENIO B CO3JIaHUM paboyeit MporpaMmbl 10 y4eOHOMY MpPEIMETY.

®uzrka SABISETCA CHUCTEMOOOPA3YIOIIMM JJI €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, MOCKOIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE
MPOIIECCOB U SBJICHUH, M3y4aeMbIX XHMHEH, OWOJIOTHEH, acTpOHOMUEH U
¢usndeckor reorpadueil, BHOCHT BKJIAaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, IPe0CTaBlsieT Hanbomee sicHble 00pa3Ibl MPUMEHEHHSI HAy4YHOT'0 METOoa
MO3HAHU, TO €CTh CII0CO0a MOTYUYEHHUS IOCTOBEPHBIX 3HAHUN O MUpE.

Opnna W3 maBHBIX 337124 (PU3UYECKOTO 00pa30BaHUs B CTPYKType OOIIEro
oOpa3oBaHus COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOW IPaAaMOTHOCTU U
MHTEpECa K HayKe Y 00y4aromuXxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE MpEANOiaraer OBJaJeHUE
CIEAYIOIIMMU KOMIETEHTHOCTAMH, XapaKTepU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCT:

e HAYYHO OOBSCHATDH SIBICHHUS,;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEpPNPETUPOBATh  JAHHBIE M  HCIOJIL30BaTh  HAy4YHBIE
JI0Ka3aTeIbCTBA JJIS MTOJIyYEHHS BHIBOJOB.

emn wsydenwnss (GU3NKKM Ha YPOBHE OCHOBHOTO OOIMIET0 00pa3oBaHUS
onpezenensl B Konrenmuu npenomaBanHusi yueOHoro mnpeamera «Duszuka» B



oOpas3oBarenbHbIX opraHusauusax Poccuiickoil @Penepanuu, peaanu3yromux
OCHOBHBIE 001I€00pa30BaTeIbHbIE MPOTPaMMbl, YTBEPKIEHHON pEIICHUEM
Komnernn MunucrepcTBa npocsenieHust Poccuiickoit @enepanunu (IpoTOKOI OT
3 nexabps 2019 1. Ne [1K4BH).

e nzyyeHust GU3NKU:

npuoOpeTeHrne HHTEepeca M CTpeMJeHUs OOydaroluxcsi K HayYHOMY
M3YYEHHUIO MPUPOABI, PA3BUTHE UX WHTEIUIEKTYyalbHBIX U TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE NPEACTABICHWHA O HAydyHOM METOAE IIO3HAHHUS U
dbopMUpOBaHUE HCCIEAOBATEIBLCKOTO OTHOUICHUS K OKPYXKAIOIIUM
SIBIICHUSIM;

(OopMHpOBaHUE HAYYHOI'O MHPOBO33PEHHSI KaK pe3yapTara HU3y4YeHUs
OCHOB CTPOEHUS Marepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;
dbopMuUpoBaHUE TIPEICTABICHUNA O POIN (QUBUKHU JUIsl Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHUA O  BO3MOXHBIX  cdepax  Oyayuien
npodecCuoHaTbHON JIEATETLHOCTH, CBI3aHHOM ¢ (PM3UKOH, MMOATOTOBKA
K JJasibHeleMy 00y4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTKeHHE ATHX IIeJiel MmporpaMmbl MO (U3MKe Ha YpOBHE OCHOBHOTO
o011iero o6pa3zoBaHus 00ECTICUUBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

NpUOOpPETeHUE 3HAHWK O JAWCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHHYECKUX, TETUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSX;

nproOpeTEeHNEe YMEHUHN OMUCHIBATh U OOBSCHATh (U3HUYECKHUE SBICHUS
C MCTIOJIb30BaHUEM ITOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHHWS NPOCTCUIINX PACUETHBIX 3adad C
HCIOJIb30BAHHEM buznaecKux MoJIeseH, TBOPUYECKUX u
MIPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE yMEHHUW HAOMIOAAaTh TPHUPOIHBIC SBICHUS W BBITIOIHATH
OTIBITHI, JTAOOPATOPHBIE PAOOTHI M IKCTIEPUMEHTAJIbHBIE UCCIICTOBAHUS C
WCIIOJIb30BAHUEM H3MEPHUTEIIBHBIX MPUOOPOB;

ocBOeHHE TNpuUEMOB  paboTel ¢  uwHOpMammel  (PU3NIECKOrOo
COZICpKaHMsI, BKIIOYass WHQPOPMAIMIO O COBPEMEHHBIX JIOCTH)KCHHUIX
(bU3KKY, aHATM3 U KPUTHIECKOE OIlEHWBaHUE WH(OpMaITny;
3HAKOMCTBO cO  cepamu  mpodecCHOHAIBHOM  AESTEIbHOCTH,
CBS3aHHBIMH ¢ (U3HKOW, U COBPEMEHHBIMH  TEXHOJOTHSIMH,
OCHOBAHHBIMU Ha JOCTIXKEHUSIX (DU3UUECKOM HAYKH.



Ha u3ydenue ¢uszuku (0a30BbIM ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus OTBOAUTCS 238 4acoB: B 7 Kjacce — 68 yacoB (2 yaca B HEJENI0), B
8 kmacce — 68 vacoB (2 yaca B Henenro), B 9 kimacce — 102 gaca (3 4gaca B
HEJIEIII0).

[Ipennaraemsiii B mporpaMme o (Gpu3uKe nepedeHb J1aboparopHbIX padoT
M ONBITOB HOCUT PEKOMEHIATENIbHBIM XapakTep, YUYWUTENb JeJIaeT BHIOOD
MPOBEACHUS JA0OPATOPHBIX PAOOT U OMBITOB C YYETOM HWHIUWBHUAYAJIbHBIX
ocoOeHHOCTEH  OOydJarmmuxcsi, CHUCKAa OKCIEPUMEHTAIbHBIX  3aJaHUMH,
MpeajaraéMbix B paMKax OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 1o (pu3uKe.



COAEPKXAHUE OBYYEHUA
7 KIIACC

Pasznes 1. ®u3uka u €€ poJib B IO3HAHMH OKPYKAKOLIEr0o MUpa.

®dusuka — Hayka O npupone. SAsinenus npupoasl. OU3NUECKUE SBIICHUS:
MEXaHUUYECKHUE, TEIUIOBBIE, IIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznueckue BelnuuHbl. M3Mepenne gpuznueckux BenuuuH. Ouznueckue
npuoopsl. [lorpenmHocTs U3MepeHnil. MexxayHapoiHas CHCTEMA €UHULL.

Kak ¢u3uka wu [apyrue ecTeCTBEHHbIE HAyKd H3y4yaloT MPUPOY.
EcTtecTBeHHOHAy4YHbI METO/ MO3HAHMs: HAONIOJEHHE, MOCTAaHOBKA HAYYHOI'O
BOIIPOCA, BBIIBWKEHHE THIIOTE3, OKCIEPUMEHT 10 MPOBEPKE THIIOTES,
oObsicHeHue HabOmogaemoro sBiaeHus. Onucanue (U3NYECKUX SBIECHUU C
IIOMOIIBIO MOZCIIEH.

Hemoncmpayuu.
1. MexaHu4eckue, TeIJIOBbIE, JJICKTPUYECKHe, MarHUTHBIC, CBETOBBIC
SIBJICHUS.

2. dusznyeckue npubOpPbI U MPOLEAYpa NPAMBIX U3MEPEHUI aHATIOTOBBIM
U IIU(PPOBBIM IPUOOPOM.

Jlabopamopnuvie pabomel u onvimeol.

1. OmpeneneHue LEeHbI JeIEeHNs HIKalIbl U3MEPUTEIBHOIO Ipudopa.

N3mepenue paccTosHUi.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeNA.

Onpenenenue pasmMepoB MaJIbIX TEN.

woke »n

N3mepenne temmeparypbl Npu MNOMOIIU KUIAKOCTHOIO TEPMOMETpPA U
JaT4yuKa TEMIIEPaTyphl.
6. IIpoBenenue uccieaoBaHus MO MPOBEPKE TMIIOTE3bI: JATIBHOCTD MOJETA
niapuKa, IyUIEHHOTO TOpPU30HTaJbHO, TEM OoJblIe, 4eM OOoJblIe
BBICOTA ITyCKa.

Pazneun 2. IlepBoHavyajibHbIE CBEIEHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BelecTBa: aroOMbl M MOJEKYJIbl, HUX pa3mepbl. OTBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTRA.

JIBkeHre dyactull BemiecTBa. CBsI3b CKOPOCTH JIBDKEHHUSI YacTHUI[ C
temmneparypoil. bpoyHoBckoe npmxenue, auddysus. BaumoneicTBre dyacTuil
BEILIECTBA: IPUTKEHUE U OTTAJIKMBAHUE.

ArperatHple COCTOSIHUSI BEUIECTBA: CTPOCHUE Ta30B, JKUAKOCTEU W
TBEPIBIX (KPUCTALTUUECKUX) Tell. B3auMOCBsI3b MEKy CBOMCTBAMHU BEIIECTB B



pPa3HBIX arperarHbIX COCTOSHHMSX M HMX ATOMHOMOJEKYJSIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmionenre OpOyHOBCKOTO ABUKCHHUS.

2. HaGmonenne nuddyzum.

3. HaGmromeHue  siBIeHHM, OOBACHSIOMIUXCSA  MNPUTSDKCHUEM — WJIU

OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuuvie pabomel u onvimel.

1. OueHka pauamMerpa aroMa METOAOM pAIOB (C HCIOJIb30BaHHEM

dhoTorpadwmii).

2. OnbIThI O HAOIIOACHUIO TETJIOBOTO PACITUPEHUS Fa30B.

3. OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CUII MOJIEKYJISPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ielicTBHE TeJl.

Mexanuyeckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NP HEPABHOMEPHOM ABHUKEHHH. Pacuér myTtu u
BPEMEHU JBUKEHUS.

SlBnenue mHepuuu. 3akoH WHEPIUU. B3auMopeilcTBUe Ten Kak MpUYMHA
M3MEHEHHUsI CKOPOCTH JABWXKEHHUs Tei. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemiecTBa. CBSA3b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE
00BEMa BelIeCTBa.

Cuita kak XapakTepucTHKa B3aumonencTsus Ten. Cuia ynpyrocTy ¥ 3aKOH
I'yka. I3mMepenue Cuiibl ¢ MOMOIIBK AUHAMOMETpPA. SIBI€HUE TATOTEHUS U CUa
TsokecTd. Cuna TsSKECTH Ha JApyrux IulaHerax. Bec Tena. HeBecomocTs.
CnoxxeHue CHJI, HAMpPAaBICHHBIX MO OJHOM MpsAMOW. PaBHOAEHCTBYIOIIAS CHIIL.
Cuna Tpenus. TpeHHE CKOJBXKEHUSI M TpPeHUEe MOokKos. TpeHue B MpUpojae U
TEXHUKE.

Hemoncmpayuu.

HaGmronenne MexaHn4ecKkoro JABMKECHHS Tela.

N3mepenne cKopoCTH NPSIMOIIMHENHOTO ABUKEHUS.

HaGnronenue siBjeHUs! HHEPLIMH.

HaGmronenue n3aMeHeHnsI CKOPOCTH MPH B3aUMOJICHCTBUN TE.

CpaBHeHUEe Macc 1Mo B3aUMOJEHCTBUIO TEI.

CnoxxeHue cuil, HapaBJIEHHBIX 10 OJHON MPSMOM.

Jlabopamopuuvie padomel u onvimeol.

1. OmpezneneHue CKOPOCTH PAaBHOMEPHOTO JBUXKEHHUS (IIapUKa B
AKUJKOCTH, MOJIENIU IEKTPUUYECKOTO aBTOMOOWIISI U TaK Jlajee).

2. Omnpenenenne cpeaHel CKOPOCTU CKOJIbKEHHUsI OpyCcKa WIIM IIapuKa 1o
HAKJIOHHOM TIJIOCKOCTH.

A e



OrnpeneneHue MIOTHOCTH TBEPAOTO TEA.

4. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSHKEHUS (J1ehopMaIiim)
NPYXUHBI OT NPUIIOKEHHOMN CHUIIBI.

5. OnbIThl, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTH CHJIBI TPEHHS CKOJIbKEHUS
OT BEca TeJla U XapaKTepa CONPHUKACAIONIUXCS TOBEPXHOCTEN.

Pasnen 4. /laBienne TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

Hasnenne. CnocoObl YMEHbLIECHUS W yBEIUYEHHUs AaBieHus. JaBieHue
raza. 3aBUCHUMOCTb [aBJICHHUA Tra3a OT o00béMma, Temmeparypsl. Ilepemaua
NABJIECHUS TBEPABIMU TEJIAMH, JKUJIKOCTAMHM M ra3amu. 3akoH [lackans.
[THeBMaTnyeckre MalIuHbl. 3aBUCUMOCTb JABJICHUS KUAKOCTU OT TIIyOWUHBI.
I'mapocrarnueckuit mapagokc. CooOwmaromuecss cocynbl. [mapaBinueckue
MEXAHU3MBI.

Atmocdepa 3emnu u armocepHoe naBieHue. [[pudanHbI cyliecTBOBaHUS
BO3AyIIHON oOomouku 3emun. OnbiT Toppuuermu. M3mepenue armochepHOro
JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOro JaBiI€HHUS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Tpubops! aJist u3MepeHust aTMochepHOTo JaBICHUS.

JlelicTBHe JKMJAKOCTM MW Tra3a Ha TMNOTPYKEHHOE B HHUX TeJIO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. [lnaBanue Ten.
BosnyxormiaBanue.

Jemoncmpayuu.

1. 3aBUCHMMOCTb JIaBJICHUA ra3a OT TEMIIEPATYPHI.

2. Ilepenaua naBiieHUS )KUAKOCTHIO U TA30M.

3. Coobmmaroruecst COCy/pl.

4. I'mappaBinnyeckuu mpecc.

5. IlposiBnenue nelcTBUsl aTMOC(PEPHOTO AABICHHUS.

6. 3aBUCHUMOCTH BBITAJIKHUBAIOIIECH CUJIBI OT 00bEMa MOTPYKEHHOW YacTH
T€JIa ¥ TUIOTHOCTHU KUJIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeJl: MJIABAHUE WU MTOTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOILICHUS IUIOTHOCTEMN TeJa U KUIAKOCTH.

Jlabopamopnusie pabomut u onvimot.

1. HccnenoBanne 3aBUCHMOCTH Beca Tela B BoAe OT o00bEMma
MOTPYKEHHOM B )KUJKOCTh YaCTH TeJa.

2. OmnpenenieHUE BBITAIKUBAIOMIEH CHUJIbI, JIEUCTBYIOIIEH Ha TeJO,
MOTPYKEHHOE B JKUAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CHJIBI, ACHUCTBYIOLICH HA
TEJIO B )KUJAKOCTH, OT MACCHhI TeJIa.



4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb BBITAJIKHBAIOIIECH CHIIBI,
JEHUCTBYIOIIEH Ha TENO B KHUIAKOCTH, OT OObEMa MOTPYKEHHOU B
UJKOCTh YACTHU T€JA U OT IJIOTHOCTHU KUJKOCTH.

5. KoHcTpyunpoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOAKU U
onpeeseHue €€ rpy30n0abEMHOCTH.

Pasnen 5. Padora 1 MOIIHOCTB. JHEPIHS.

Mexannueckasi pabotra. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBuio
paBHOBecusi peiuara. [IpuMeHeHHMe TmpaBuja pPaBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MbI B OBITY U TEXHHKE.

Mexanuyeckass sHeprus. Kunernueckas M MOTEHIMAlIbHAs SHEPIUs.
IIpeBpamienre OAHOTO BHJA MEXaHUYECKONM DSHEpPruu B APYyrol. 3akoH
COXpaHEHHUSI PHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl IpPOCTHIX MEXaHU3MOB.

Jlabopamopnusie pabomut u onvimot.

1. Onpenenenune pabOThHI CUITBI TPEHUS MIPU PABHOMEPHOM JIBIKEHUU Tea

10 TOPU30HTAJILHON ITOBEPXHOCTH.
2. HccnenoBaHue yciioBUM paBHOBECHS pblyara.
3. M3mepenue KII/] HakKTOHHOM IJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHECHUSI MEXaHUYECKOW SHEPTHMU.
8 KIIACC

Pa3znen 6. TensioBble sIBJIEHUS.

OCHOBHBIE TOJOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUSA
BemecTBa. Macca u pazMepbl aTOMOB U MOJIEKYI. ONBITHI, NOATBEPKAAIOIINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKOM TEOPHUH.

Monenu TBEPAOro, MKHUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrannnueckue u amopdubie Tena. OObsiCHEHUE CBOWCTB Ta30B, KUIKOCTEH
U TBEPABIX TEJI HA OCHOBE MOJIOKEHUW MOJEKYISIPHO-KMHETUYECKON TEOPHH.
CmauvBaHMe U KallWJUISIpHBIC SIBJIEHUA. TENI0BO€ pacIIMPEHHE U CHKATHE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKCHUS
gactull. BuyTpenusas sHeprus. CrnocoObl M3MEHEHHS BHYTPEHHEH HSHEPIHH:
Teionepeaadya " coBepIIieHue  paboTHI. Bunel  temmonepenauu:
TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHUE.

KonnuecTBo TemaoThl. YielbHas TEIIOEMKOCTE BellecTBa. TermiooOMeH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro Oananca. IDlmaBmenue wu



OTBEpACBAaHNE KPHUCTANIMYECKUX BEIIECTB. YIelIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kunenue. YaenbHas Tersora
napooOpa3oBaHus. 3aBHCHUMOCTb TEMIIEPATypbl KHUIEHHS OT aTMOC(EPHOTO
JaBJICHUS.

BiaxxHOoCTB BO3yXaA.

DHeprus TOIUIMBA. YeNbHas TeIIoTa CTOpaHHusl.

[Ipunuuner pabotel TermioBbix asuratenei KIIJ[ temnmoBoro asurarens.
TennoBple NBUraTeNN U 3alATA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAaHEHMS U MPEBPALIEHUS YHEPIUHU B TEIJIOBBIX IPOLECCAX.

Jemoncmpayuu.

1.

wok BN

®© =N

9.

10.
I1.
12.
13.

Habntonenue 6poyHOBCKOTO JIBMYKCHUSI.

Habntonenue auddysun.

Habnronenue sBIeHU cMauylBaHUS 1 KaIMILIIPHBIX SBJICHUH.
Habmnronenue TenioBoro pacmmpeHus Tel.

N3meneHnne napieHus raza Mpyu U3MEHEHUU 00bEMa M HarpeBaHUM WUJTU
OXJIaXKJICHUU.

[TpaBuiia u3mMepeHus TeMneparyphl.

Bunbl Tenonepenaun.

OxnaxIeHre IPU COBEPIICHUHN PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMH CHUJIAMHU.
CpaBHEHUE TEIUTOEMKOCTEN Pa3IMYHBIX BEILECTB.
HabGnronenne kurenus.

Habmronenune mocTostHCTBa TeMIIEpaTyphl MPH TIaBJICHUH.
Mopaenu TeIuI0BBIX ABUTaTElICH.

Jlabopamopnuvie padomel u onvimeol.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO ACHUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnpITHI MO BRIPAIIMBAHUIO KPUCTAJIOB TTOBAPEHHOM COJIM WIJIH caxapa.
OnbITEl 110 HAOJFOICHUIO TETJIOBOTO PACIIUPEHMS Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

OrnpeneneHue gaBjaeHUs Bo3Ayxa B 0aJUIOHE MINPUIIA.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTDH JABJICHUSI BO3AyXa OT €ro
00bEMa U HarpeBaHMS WIIH OXJIAKICHHS.

IIpoBepka ruUIOTE3bl JUHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJOMKA
KHUJKOCTH B TEPMOMETPUUYECKON TPYyOKe OT TeMIIepaTyphl.

HaOntonenne u3MeHEHUsT BHYTPEHHEH DSHEPruM Teja B pe3ysbrare
TeIUIonepeaadr U padOThl BHEIITHUX CHIL.

HccnenoBanue sBICHUS TEIUIOOOMEHA NPU CMEIIMBAHUHM XOJOJHOU U
ropsiYer BOJBI.



9. OmpenesieHWE KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOIO BOJOM IIpU
TEIUI000MEHE C HArPEeThIM METATUTMYECKUM ITUITUHIPOM.

10. OnpeneneHue yaenabHON TEMIOEMKOCTH BEIIECTRA.

11. UccnenoBanue npouecca UCIapeHusl.

12. OnpenienieHue OTHOCUTEIBHOM BIAXHOCTH BO3/1yXa.

13. OnpeneneHue yeabHOM TEIIOTHI TUIABICHUS JIbIA.

Pasznea 7. DiiekTpuUYecKre 1 MATHUTHBIE SIBJICHUS.

Onektpuzanus Tel. J[Ba poaa 3eKTpUYECKUX 3apsaaoB. BzaumonelicTBue
3apspKeHHBIX  Ted. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJ OT BEIMYMHBI 3aPSI0B M PACCTOSIHUS MEXKTY TEIAMH).

Onekrpuueckoe mone. Hanpssk€HHOCTE anekTpudeckoro nois. [IpuHnmn
CYNEepHO3UIIUU FIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM yYPOBHE).

Hocurtenn 531neKTpUYeCKUX 3apsA/ioB. JIEMEHTAPHBIA DIIEKTPUYECKUI
3apsin. Ctpoenue aroma. [IpOBOIHHMKM M JMAIEKTPUKUA. 3aKOH COXPAHEHHS
AIIEKTPUYECKOTO 3apsiia.

DJIEKTPUUYECKUI TOK. YCJIOBHUSI CYIIECTBOBAaHUS JIIEKTPUUECKOTO TOKa.
HNcTtouHnnku mMOCTOSSHHOTO TOKa. J[eMCTBUS BIIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B AKUJKOCTAX U ra3ax.

Onekrtpuueckasg 1uenb. Cuwia Toka. DJIEKTPUYECKOE HANpsHKEHUE.
ConpoTtuBieHre MPOBOAHUKA. YIEIbHOE CONPOTUBIICHUE BellecTBa. 3akoH OMa
s ydactka nend. llocnenoBarenbHOe W NapalyieIbHOE  COCIMHEHHE
MIPOBOJHUKOB.

PaGora u MomIHOCTH »3MeKTpuyeckoro Toka. 3akoH Jhxoyns—JleHa.
DJeKTpUYEeCKUe WEeNu U TOTPEOUTENH DIEKTPUUYECKOW HHEPruu B OBITY.
Kopotkoe 3ambikanue.

[TocTossHHbIE  MarHuThHL.. B3anMOnENCTBME TNOCTOSSHHBIX  MArHHUTOB.
MarnutHoe mnosje. MarHuTHoe mosie 3eMiIM M €ro 3HadeHue ISl KU3HU Ha
3emuie. OnbiT Opcrena. MarHuTHOE MOJI€ 3JIEKTPpUUYECKOro Toka. IIpumenenue
AIIEKTPOMATHUTOB B TEXHUKE. JleiCTBME MArHUTHOIO IOJISI HAa MPOBOJHHUK C
TOKOM. DIIEKTPOABUTATEIb MOCTOSTHHOTO TOKA. Hcnonp3oBanue
ANEKTPOABUIATENIEN B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apaness. SIBiaeHUE 5SIEKTPOMAarHUTHOW WHAYKUMH. [IpaBuiio
Jlenna. Dnexrporeneparop. CrocoObl MOMYYEHHS] 3JIEKTPUYECKON IHEPrUmu.
DNEeKTPOCTaHIIMK Ha BO30OHOBIIIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu.

1. Dnektpuszanus Tell.

2. JIBa poma SIEKTPUYECKUX 3aps0B UM B3aUMOJACHCTBUE 3apsSyKEHHBIX

Ted.
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10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

YCTpOUCTBO U AECUCTBUE AIEKTPOCKOTIA.
DIIEKTpOCTaTUYECKask UHAYKIIUSL.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsJIOB.

[IpoBOTHUKYN U AUBIEKTPUKH.

MopaenupoBaHHE CHIIOBBIX JIUHUM 3JIEKTPUUECKOTO TOJIS.

M cTouyHUKN NOCTOSIHHOTO TOKA.

JIelicTBUSA DIIEKTPUYECKOTO TOKA.

DIEKTPUUECKHUM TOK B JKUIKOCTH.

["a30BBIl pa3psia.

N3mepenne Cuitbl TOKa aMIIEPMETPOM.

N3Mepenune aneKkTpruieCcKoro HanpsiKEHUsI BOJIBTMETPOM.
Peocrar n mara3suH COnpoOTHBIICHUM.

BzaumopeiicTBue OCTOSIHHBIX MAarHUTOB.

MopaenupoBaHHE HEBO3MOXXHOCTH Pa3ACICHUS MOJIOCOB MAarHUTA.
MopenupoBaHHE MATHUTHBIX MOJIEM MOCTOSSHHBIX MAarHUTOB.
OnsIT Dpcrena.

MarnuTtHoe nojie Toka. IeKTPOMartHur.

JlercTBME MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.
DIIEKTPOIBUTATEND MOCTOSIHHOTO TOKA.

UccnenoBanue siBIECHUS IEKTPOMArHUTHON MHIYKIUH.
OmneiTer ®apanes.

3aBUCUMOCTh HAaIlPaBICHUSI WHIYKIIMOHHOTO TOKAa OT YCIOBHUM €ro
BO3HMKHOBCHHUSI.

DIIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuvie padomel u onvimeol.

L.

AN

OneITel TIO HAOMIONCHWIO DJEKTPU3ANMHM TEJ WHAYKIMEH W TpHU
COTPUKOCHOBEHUH.

UccnenoBanue AEHCTBUS DIEKTPUYECKOTO TOJNS HAa MPOBOJHUKH H
TVDIICKTPUKH.

Coopka u npoBepka padOThI IAEKTPUUECKON LIETTH MOCTOSHHOTO TOKA.
W3mepeHne u peryaupoBaHue CHIIBI TOKA.

N3mepenue u peryaInpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3ucCTop, OT
COIPOTHBIICHHSI PE3UCTOPA M HAMPSHKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCUMOCTH AIIEKTPUIECKOTO
COTIPOTHBIICHHS] TMPOBOIHUKA OT €T0 JJIUHBI, IJIOMATU MONEPEYHOTO
CEUEHHUsS U MaTepHaia.



10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

IIpoBepka mpaBWiia CIHOXKEHUSA HANPSHKEHUN TPU MOCIEN0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia sl CWIBI TOKa MPU MAPAUICIBHOM COCIUHEHHU
PE3UCTOPOB.

Omnpenenenue pabOTHI ANEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.
OnpenenieHUEe MOIIHOCTH DJJIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, HAYIIETO Y€pe3 JIAMIIOUKY, OT
HaIPSDKEHUS HA HEW.

Onpenenenue KII/ narpesarens.

HccnenoBanne MarHUTHOTO B3aMMOJCUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHWTHOrO TOJS MOCTOSHHBIX MArHUTOB TMPH KX
O0OBETMHEHHUH U PA3JICIICHUH.

UccnenoBanne AEUCTBHUS AJIEKTPUUECKONO TOKA HA MArHUTHYEO
CTPEJIKY.

OnbIThl, AEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHJIBI B3aWMMOJCHCTBUS
KAaTylIKX C TOKOM W MarHuTa OT CHJIbI TOKa M HANpaBJICHHS TOKA B
KaTyIlKe.

N3yueHune eiicTBUS MATHUTHOTO IOJIS1 HA TPOBOJIHUK C TOKOM.
KoncrpyupoBanue u nzydeHue padoThl JIEKTPOABUTATENS.

N3mepenue K11/ samekrpoaBuraTtenbHOM yCTaHOBKH.

OnbITEI IO UCCIEAOBAHUIO SBJICHUS SJICKTPOMArHUTHOW WHIYKIIMH:
HCCIIEIOBAHME W3MEHECHUM 3HAUYCHUS U HANPaBJICHHUS WHIYKIMOHHOTO
TOKA.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenne ¢u3nkn HA ypOBHE OCHOBHOTO 00Imero oOpa3oBaHUs

HaIIpaBJICHO Ha AOCTHKCHHC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W IIPCAMCTHBIX
O6p&30BaT€JIBHI>IX PE3YJIbTATOB.

B pesynprare wu3ydeHuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro

oOpazoBaHus y o0yuaronierocs OyayT cqpopMHUpPOBaHbI CAEAYIONIUE TUYHOCTHBIC
pe3yabTaThl B YaCTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHMSA:

— TpOSIBIIEHWE HWHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHUIO
poccuiickoil (pu3nIecKoi HAyKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTHXKEHUSM POCCUNCKHUX YUEHBIX-(PU3UKOB;
2) rpaKIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTh K aKTHBHOMY YYacTHI0O B OOCYXACHMH OOILIECTBEHHO

3HAaYNMBbIX H OTHYCCKHX HpO6J'I€M, CBA3aHHBIX C  IIPAKTHYCCKHM
IMPUMCHCHHUCM 10 CTHIKCHMU (1)I/ISI/IKI/I;

— OCO3HAHUC BAKHOCTHU MOPAJIbBHO-3TUYCCKHUX ITPHUHIUIIOB B ACATCIBbHOCTHU

YY€HOTI0;
3) 3cTeTM4eCKOro BOCIIMTAHUSA

— BOCHPHUATHUC 3CTCTUIYCCKUX KAYCCTB (1)I/IBI/I‘I€CKOI\/’I HAayKH: eé TrapMOHHUYHOT'O

MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

— OCO3HaHWE LEHHOCTU (PU3MYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTA

MO3HAHUSI  MHpA, OCHOBBI  Pa3BUTHUS  TEXHOJOTHH,  BAKHEUILEH
COCTAaBIISIIOLIEH KYJIBTYPBI,

— Ppa3BUTHUC HaquOﬁ J'II-O603HaTCJILHOCTI/I, HHTCPCCa K HCCHCHOB&TCHBCKOﬁ

JEATENbHOCTH;
S) ¢opmupoBaHus KYJbTYPbl 3A0POBbSI H 3MOLMOHAJIBLHOIO
0J1aromoryyus:

— OCO3HAaHHME LEHHOCTH Oe3zomacHOro oOpa3za >KM3HU B COBPEMEHHOM

TCXHOJIOTUICCKOM MHUPEC, BAXKHOCTHU IIPABUJI 0e30I1acHOTO IIOBCACHUA Ha



TPAHCIIOPTEC, Ha Aoporax, € JICKTPUICCKHUM U TCIIJIOBBIM O60py,HOBaHI/ICM B
AOMAITHUX YCIIOBHSX,

— chOpMHUPOBAHHOCTh HaBBIKA pe(ICKCUU, MPU3HAHUE CBOETO TMpaBa Ha

OIIMOKY M TaKOTO e MpaBa y APYroro 4eaoBeKa;
6) TPy10BOI0 BOCIIUTAHHUSA:

— AKTUBHOC y4YaCTUC B PCIICHUU IMPAKTHYCCKUX 3ajad (B paMKax CEMbHU,

00pa3oBaTeIbHOM OpraHM3alliy, TOpOoJa, Kpas) TEXHOJIOTHYECKOW |
COITMAJILHOM HaNpaBICHHOCTHU, TPEOYIOMMX B TOM 4YHUCIE U (DU3NUECKUX
3HAHUU;

— WHTEPEC K MPAKTUICCKOMY U3YUYCHHIO TIPOo(deccuil, CBI3aHHBIX ¢ (DU3UKO;
7) 3KOJIOTHY€eCKOr0 BOCTIMTAHUS:
— OpHEHTAIM Ha MpUMEHEeHNEe (DU3UYCCKUX 3HAHWM I PEIICHUS 3a/1aq B

007acTH OKpYXKArOIIeH Cpe/bl, TUIAHUPOBAHUSA TIOCTYNIKOB WM OIICHKHA HX
BO3MOXKHBIX MOCJEACTBUM ISl OKPYKAOIIEH CPEIbI;

— OCO3HaHME II00AJIBHOIO XapaKTepa SKOJOTMYECKUX IPOOIEM U IMyTel ux

pELICHUS;
8) apanTauuu K U3MEHSIOUMIUMCS YCJIOBHMSIM COIMAJILHOM M NMPUPOIHOM
Cpeabl:

- HOTp€6HOCTB BO B33HMOZ[CfICTBHPI IIpHU BBIIIOJIHCHUHA I/ICCJ'ICI[OBaHI/Iﬁ u

IIPOCKTOB (bHBH‘-IGCKOﬁ HaIpaBJICHHOCTH, OTKPLITOCTH OIIBITY W 3HAHUAM
APYTHUX;

— TIIOBBIIICHUC YPOBHA CBOCH KOMIICTCHTHOCTH qepe3 IMPaKTHYCCKYIO

JIESITEILHOCTD;

— moTpeOHOCTh B (POPMUPOBAHMHM HOBBIX 3HAHWUW, B TOM YHCIIE

dbopMynMpoBaTh WJIEH, TOHSITHUS, THUIOTE3bl O (PUBMUYECKUX OOBEKTAX HU
SIBJICHUSIX;

— OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B
obnactu PU3MKY;
— TUIAaHUPOBAHUE CBOETO PA3BHUTHsI B TMPHUOOPETCHHHM HOBBIX (DH3UYECKHX

3HAHUM;



e — CTPpEMJICHUC aHAJIM3UPOBATb MW BbIABIATL B3aMMOCBA3W IIPHUPOADLI,

o0mmecTBa M SKOHOMHUKH, B TOM YHCJIE C HCIOJb30BaHHEM (DH3NUIECKHIX
3HAHUM;

e — OIEHKAa CBOUX JIEUCTBUI C Y4YETOM BIUSHUS Ha OKPYXKAIOILIYIO Cpeny,

BO3MOXKHBIX [JIOOAJIBHBIX MOCIEACTBUH.
METAHPEIMETHBIE PE3YJIBTATBI

B pesynsrate ocBOEHHS Mporpammbl Mo (HU3HKE Ha YpPOBHE OCHOBHOTO
oOmero  obOpazoBaHuss y  oOywatouierocs  OyayT  chOpMHUpOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIHE No3HaBaTeIbHbIC
yHHUBEpCalbHbIE Yy4YeOHbIE JIEHCTBUS, KOMMYHUKAaTHUBHBIC YHHUBEpCAIbHbBIC
yueOHbIe JeMCTBUSI, peryasSITUBHbIE YHUBEPCaJIbHbIE yueOHbIE NEUCTBHUS.

Ilo3naBare/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble Jloruyeckue 1eCTBHS:

e BEBUBISTH W XapaKTEPU30BaTh CYIIECTBEHHBIC TNPU3HAKA OOBEKTOB
(s1BNIEHUN);

e YCTAHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KiacCU(UKAIIMU, OCHOBAHUS
JU1s1 0000IIEHUS U CpaBHEHUS,

e BBHIIBIATH 3aKOHOMEPHOCTH U TMPOTHBOPEYHS B PacCMaTPUBAEMBIX
dakTax, MaHHBIX W HAOMIOACHUSIX, OTHOCSIIMXCA K (PU3NIECKUM
SIBIICHUSIM;

e BBISBJIATH MPUYMHHO-CIIEICTBEHHBIC CBS3U MPHU U3yUYCHUH (HU3UUECKUX
SBIICHUA W TPOIECCOB, JENaTh BBIBOABI C HCIOJIb30BAHHEM
JNETYKTUBHBIX ¥ MHAYKTHBHBIX YMO3AaKIIOYCHHH, BBIIBUTATh THUIIOTE3bI
0 B3aUMOCBS35X (PM3HUECKUX BEIIMUNH;

e CaMOCTOSATENIbHO BBIOMpATh CIOCOO pemieHus: y4ueOHoW (u3HUecKon
3a/1aun (CpaBHEHHE HECKOJIBKUX BAPUAHTOB pElICHUs, BHIOOp Hanbomee
MOJIXOISIIETO C YYETOM CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBbie ucciienoBareabckue 1eiiCTBUS:

e WCIOJB30BAaTh  BOMPOCHI  KAaK  HCCIEAOBATEIHCKUA  WHCTPYMEHT
MO3HAHUS,

e TIPOBOAWTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIN (PU3MUECKUN DKCIIEPUMEHT, HEOOJBIIOE HCCIICIOBaHUE
(bU3UYECKOTO SIBIICHUS;



OLICHMBAaTh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh HWH(MOPMAILIHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUSI WJIH SKCTIEPUMEHTA;
CaMOCTOATENLHO  (pOpPMYyIUPOBaTH  OOOONICHWS] ¥  BBIBOABI  I1O
pe3yapTaram MpoBeAEHHOTO HAOMIONEHHUS, OTIBITA, UCCIICIOBAHNS;
MIPOTHO3UPOBATh BO3MOXKHOE JajbHEilnee pa3BUTHE (DUIUYECKUX
MPOIIECCOB, @ TAKXE BBIJBUTaTh MPEANOIOKEHUS 00 UX pPa3BUTHH B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

MPUMEHSTh Pa3TUYHbIE METOJIbI, MHCTPYMEHTHI U 3alPOCHI TIPH TTOUCKE
1 oTOOpe MHPOPMAIIMK WII TaHHBIX C YYETOM MPEATIOKCHHON YueOHOH
dbuznyeckon 3a1a4u;

aHaJIM3UPOBATH, CHUCTEMaTH3UPOBAThH u WHTEPIPETUPOBATH
uHOOPMAIINIO PA3TMYHBIX BUAOB U (POPM MPEICTABICHUS;
CaMOCTOATENLHO BBIOMPATh ONTHUMAIBbHYIO (OpPMY TIpEICTaBICHUS
uHpOpMAIIMM W WUIIOCTPUPOBATH pellacMble 3aJa9d  HECIOKHBIMHU
cXeMaMH, JruarpaMMaMu, HHOH rpaduKoil M X KOMOWHAITHSIMH.

KOMMyHl/IKaTI/IBHLIe YHuUBEpPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH:

B X0z OOCY>KJeHusl y4eOHOTro Marepuaa, pe3yibTaToB Jab0paTOpHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIa€MOM TEMbI
Y BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA PEIICHHE 3a1a49H U MOICpKaAHUE
OJTaroxenaTeIbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXKJACHHS C CYXICHUSMU JPYTUX YYaCTHUKOB
Juasnora, OOHapyXKUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX;
nyOMMYHO TIPENCTABIATh PE3YJAbTaThl BBHITOJHEHHOTO (HYU3UYECKOTO
ombITa (IKCTIEPUMEHTA, UCCIIEIOBAHMSI, IPOEKTA);

MOHUMAaTh W  WCIIOJNIB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUIYaIbHOW padoOThl MpPH pEHICHUH KOHKPETHON (u3MUecKon
poOJIEMBbI;

NPUHUMATh IIEIM  COBMECTHOM JIEATEIHOCTH, OpPTraHW30BHIBAThH
JNEUCTBUA MO €€ JOCTM)KCHHIO: pacClpeneisaTh poiu, o0CyXIaTh
MPOIIECCHl M PEe3yNIbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHHS
HECKOJIbKUX JIIOJIEH;

BBITIOJTHATH CBOIO YacTh PadOTHI, TOCTUTAsl KA9YeCTBEHHOTO pe3yibTara
10 CBOEMY HAIPABJIICHUIO W KOOPAWHHUPYS CBOU JCHCTBUS C IPYTUMHU
YJICHAMH KOMaH/IbI;

OIICHMBATh Kau€CTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUSI.



PeryasiTuBHble yHUBepPcaJbHbIEe YUeOHbIe 1elicTBUSA

Camoopranusanus:

BBISIBIISITh  TPOOJIEMBI B KU3HEHHBIX W yYEOHBIX CHUTYaIHsIX,
TPEOYIOIUX JIJIs peIIeHUs (PU3NUCCKUX 3HAHUM;

OpPUEHTUPOBATHCS B PA3JIMYHBIX [OAXONAaX MPUHATUSA PELICHUN
(MHAMBUIyaIbHOE, TIPUHATHE PEIICHUs B TPYIIE, MPUHITHE PEIICHUN
Ipynmou);

CaMOCTOATEIILHO COCTAaBJISITh QJITOPUTM DPEIICHUS (DU3UICCKON 3a1aqu
WIM I[UJJaHa MCCIENOBAHUS C YYETOM HMEIOUIUXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHUpOBaTh Ipeljiaraembie
BAPUAHTHI PELICHUM;

JieJaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬁMOKOHTpOJ’Ib, SMOLMOHAJIbLHBIN MHTEJLJIEKT:

JaBaTh QaJCKBATHYIO OLEHKY CHUTyallUM W TMpeararb IulaH e€
W3MEHEHUS,

OOBSACHAThL MPUUYUHBI JOCTHXKEHUS (HEAOCTHXKEHHSI) pe3ylIbTaroB
JeSATEIbHOCTH, 1aBaTh OLIEHKY PUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTUBBI B ACATEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJIHEHUS
(bU3MYECKOTO HCCIEAOBAHUS WM IPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENICTB, M3MEHHUBIIMXCS CHUTYyallMii, YCTaHOBJIEHHBIX OILIUOOK,
BO3HUKIINX TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YIbTATA LETU U YCIOBUIM;

CTaBUTh ce0sl Ha MECTO JPYTOro YeJIoBeKa B XOJI€ CIopa WU IUCKYCCUH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOT0;
NPU3HABATh CBOE MPABO HAa OIIMOKY MPHU PEIIeHUH (PU3NYECKUX 3a7ay
WIM B YTBEPXKIACHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MIPaBO JIPYToro.

HNPEAMETHBIE PE3YJ/IBTATbBI

K xoniy oOyuenust B 7 kJjacce MpeAMETHbIE Pe3yabTarbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS] YMEHUM:

UCIIOJIb30BATh MOHATUA: (PU3MYECKHME M XUMHUYECKHE SIBJICHUS,
HaOJIIOIEHUE, SKCIIEPUMEHT, MOJAEIb, TUIIOTEe3a, SAMHUIIBI (PU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BELIECTBA (TBEPAOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHUUYECKOE JIBUKEHHE (PaBHOMEpPHOE,
HEpPaBHOMEPHOE, MNPSIMOJMHENHOE), TPAECKTOPHS, PABHOACUCTBYIOLIAS



cwia, gedopmanmst  (ympyras, —IUIaCTHYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IBI;

pasnudarh sBieHus (quddy3us, TEI0BOE IBIKEHNE YaCTHI] BEIIECTRA,
PaBHOMEpPHOE JBWKEHHE, HEPABHOMEPHOE JIBUKCHUE, WHEpLUs,
B3aMMOJICIICTBHE TEJI, PABHOBECHE TBEPABIX TEJ C 3aKPEIJIEHHON OChIO
BpallleHUsI, Tiepeaada JaBleHUs] TBEPABIMU TeJaMU, >KUJIKOCTIMHU U
razamy, arMoc(epHoe JaBJI€HUE, IUIaBaHUE Te€J, MPEBpaIICHUS]
MEXaHUYECKOW PHEPruu) MO OMUCAHUIO UX XapAKTEPHBIX CBOICTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;
pacno3HaBaTh IMPOSIBICHUE M3YyYECHHBIX (PU3WYECKUX SIBICHUH B
OKpY’KalIlleM MHUpEe, B TOM 4YHuCie (PU3nuecKue SBJICHUS B MPUPOJE:
MPUMEPHI ABMKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBOW M HEXKUBOMU
NpUpoae, NEUCTBUE CUJIBI TPEHHS B TMPUPONE U TEXHUKE, BIHSHUE
arMoc(EepHOro JaBJICHUSI Ha KMBOW OpraHU3M, IUIABAHUE PHIO, phIYaru
B TEJIE YEJIOBEKa, NMPU OSTOM IEPEBOAMUTH IMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3NUECKUX
SIBJICHUM;

ONKCHIBaTh M3yYCHHBIE CBOWCTBA TeN W (PU3WYECKHUE SBICHUS,
UCTIONb3ysl  (U3MYEeCKUe BeNWYUHBI (Macca, OOBEM, IUIOTHOCTh
BEILIECTBA, BPEMSI, yTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH,
CWJIa TSXKECTH, BEC TeJa, CWIa TPEHUs, JaBieHue (TBEPAOro Tea,
KUJKOCTH, Ta3a), BBITAIKUBAIONIAS CHJIA, MEXaHW4YecKas padora,
MOIIIHOCTh, TIJIEYO CHUJIBI, MOMEHT CHJIbI, KOA()(HUIIMEHT MOJIE3HOTO
JENUCTBUSA MEXaHU3MOB, KHHETHUECKasl U MOTEHI[MaIbHas YHEPTus), Mpu
OMUCAaHUU TMPABWIHHO TPAKTOBATH (PU3MUECKUM CMBICI MCIOJIb3yEMbIX
BEJIMYMH, X 0003HAYEHUS U €TUHUIIBI (PU3NUECKUX BEJIUYMH, HAXOIUTh
(bopMyITbI, CBS3BIBAIONINE aHHYIO (DU3UYECKYIO0 BEIUYHHY C JPYTUMU
BEJIMYMHAMH,  CTPOUTh  TrpaduKd  U3YYECHHBIX  3aBUCUMOCTEH
(bU3HYECKUX BEJIUYUH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBJICHUS M IPOIIECCHI,
UCIIONB3Ys MpaBUiia CI0KEHUS CUII (BIOJIb OJJHOM IpsiMoit), 3akoH ['yka,
3akoH [lackansg, 3akoH Apxumena, OpaBUIIO PABHOBECHUS phluara
(6noka), «3070TOE  TPaBUJIO» MEXaHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOW DHEPTHH, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIMChIBATh €r0 MATEMATUUYE€CKOE BBIPAKECHHUE;

OOBSCHATh (DU3UYECKUE SIBIICHUS, MPOIECCHI U CBOWCTBA TEN, B TOM
YuCl€ W B KOHTEKCTE CHUTyallUd MPaKTUKOOPUEHTUPOBAHHOTO
XapakTepa: BBIBIATh IPUYMHHO-CJIEACTBEHHBIE CBSI3H, CTPOUTH



o0BbsiCHEHHE M3 1—2 JIOTMYECKHUX IIIaroB C OMOpoM Ha 1—2 M3ydeHHBIX
cBOiicTBa  (PU3MYECKUX  SBJICHUN, (DU3MYECKUX  3aKOHA  WJIHU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3amaud B 1—2 AEHCTBHS, UCHOJB3YyS 3aKOHBI U
dbopMyIibl, cBs3bIBatONIME (GU3MUECKUE BETUUYMHBI: HA OCHOBE aHAJIM3a
YCIOBHUSL 3aJaud  3alMChiBaTh KpaTKOE€ yCJIOBHE, IIOJACTAaBIAThH
dbuznyeckue BeTUYUHBI B (GOPMYJIbI U IIPOBOJUTH PacCUEThl, HAXOAUTh
CIIpPaBOYHBIC JAHHBIC, HEOOXOMUMBIE ISl PEIICHUS 3ajad, OIEHUBATh
PEATUCTUYHOCTD MOTYYECHHOU (PU3NYECKON BEITMUNHBI;

pacno3HaBaTh MPOOJEMbl, KOTOPHIE MOXXHO PEIIUTh MPU TOMOIIU
(GU3MYECKUX  METOJ0B, B OINUCAHUU HUCCIEIOBAaHUSI  BBIJICIATH
MIPOBEPSIEMOE MIPEAIIONOKEHUE (rumoresy), pa3nuyarh 151
WHTEPIPETUPOBATH MONYYCHHBIA PE3yJIbTaT, HAXOAUTh OUTUOKU B XOJE
OMbITA, JIEJIaTh BBIBOABI [10 €r0 PE3YJIbTATaM;

POBOAUTH OMNbBITH MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WU
(¢bu3nYecKkux  CBOMCTB  TeII: dbopmynupoBarh  MPOBEPsSEMbIC
NPEANONIOKEHHs,  COOMpaTh  YCTAaHOBKY U3  MNPEIIOKEHHOIO
000pyI0BaHUS, 3aMMCHIBATH X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATh TPSIMBIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHM, MacChl Tela,
o0béMa, CUJBI M TEeMIeparypbl C HCIOJb30BAaHUEM AaHAJOTOBBIX U
nM(POBBIX MPUOOPOB, 3alKCHIBATh MOKAa3aHUS MNPUOOPOB C YUETOM
3aIaHHOM aOCOMIOTHOW MOTPEIIHOCTH U3MEPEHU;

MPOBOAUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PM3UYECKON BEITHUUHBI
OT JIPYTOoM C UCTIONB30BAHUEM MPAMBIX U3MEPEHUM (3aBUCUMOCTH My TH
PAaBHOMEPHO JBIDKYIIETOCS Tejla OT BPEMEHU JBUKEHUS Teja, CHJIIBI
TPEHHUsI CKOJIbKEHHSI OT Beca Tella, KauecTBa 00padOTKU MOBEPXHOCTEHN
TE€l W HE3aBUCUMOCTU CHJIBI TPEHHSI OT IUIOIIAJH CONPUKOCHOBEHUS
T€JI, CUJIbl YIIPYTOCTH OT YIUIMHEHUS MPYKUHbI, BBITAJTKUBAIOILIEH CHIIbI
OT 00b€Ma MOrpyKEHHOM YAaCTU Tella U OT IJIOTHOCTU JKUAKOCTHU, €€
HE3aBUCUMOCTH OT IUJIOTHOCTH Teja, OT [IyOWHBI, HAa KOTOPYIO
MOTPY>KEHO TEJ0, YCIOBHH IJIaBaHUS TEJ, YCIOBUM paBHOBECHSI pblyara
u OJIOKOB), y4acTBOBaTh B IUIAHWPOBAHUHM Y4YEOHOTO HCCIEIOBAHUS,
coOuparb  YCTAaHOBKY M  BBINOJHATH  W3MEpPEHHUA,  CIeays
NpEeMJIOKEHHOMY  IIJIaHy, (UKCHUpPOBaTh pe3yibTaThl IOJTYYEHHOU
3aBUCUMOCTH (PUM3UYECKUX BEJIIMUYMH B BUJE MPEAJIOKEHHBIX TaOIUIl U
rpauKoOB, neIaTh BRIBOMBI IO PE3yJAbTaTaM HCCIICOBAHMUS;

MPOBOANTH KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BEIMYHUH (TUIOTHOCTh
BEILIECTBA KUAKOCTU W TBEPAOrO TEJla, CHIIA TPEHUS CKOIbXKEHUS,



JaBJI€HUE BO3JyXa, BBITAJIKMBAIONIAs CWIa, JEWCTByIOLIash Ha
HNOTPYXEHHOE B JKUIKOCTH TENO, KOAI(PPHUIIMEHT MOIE3HOTO JEHCTBUS
IPOCTBIX MEXAaHU3MOB), CJEIysd MNPEATOKEHHOW WHCTPYKIMU: TIPU
BBITIOJTHEHUN W3MEPEHUN COOMpaTh HKCIIEPUMEHTATbHYIO0 YCTAHOBKY U
BBIYHCIIATH 3HAUYEHNE UCKOMOW BETTUYNHBI;

coOntoiaTh  MpaBWJia TEXHUKU Oe€30MacHOCTH TMpu  pabore ¢
1a00paTopHBIM 000PY/IOBAHUEM;

yKa3bIBaTh MPUHITUIIBI IEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOUCTB:
BECBI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIIHUECS COCYABI, 0apoMeTp,
phIyar, MOJIBMKHbBIN U HEMOABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TNPHUHIMIBI JACHCTBUSA H3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX omucaHus (B TOM YHCIE:
HOJIIUITHAKHA, YCTPOMCTBO BOJONPOBOAA, TUAPABIMYECKUI TMpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp), HCIOJIb3Ys
3HaHMSIT O CBOWCTBAX (PU3MYECKUX SBIEHUH U  HE0OXOIHUMBbIe
¢buznyeckne 3aKOHbI ¥ 3aKOHOMEPHOCTH;

NPUBOIUTE TPHUMEPHl  (HaXOAUTh HWHPOPMAIUIO O MpUMEpax)
IPAaKTUYECKOTO UCHOIb30BaHMs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HM JUIs1 0O0ecIiedeHrs 0e30MacHOCTH MpU oOpalleHuu ¢ mpudbopamu
U TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHS 37I0POBBS U COOIONCHUS
HOPM JKOJIOTUYECKOTO TTOBE/ICHUS B OKPYKAIOIIEH CpefIe;
OCYHIECTBIIATh OTOOpP MCTOYHUKOB uH(popManuu B HHTepHere B
COOTBETCTBHUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW M IMyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB
BBIICTIAITh MH(OPMAILINIO, KOTOpasi SBISIETCS MPOTHUBOPEYMBOM WU
MOJKET OBITh HEJJOCTOBEPHOM;

WCIIOJIb30BaTh npu BBITIOJTHEHUU y4eOHBIX 3aJlaHu’
HAyYHO-TIOMYJISIPHYIO ~ JIUTepaTypy  (U3HYECKOTO  COACpKaHUf,
CIpaBOYHBIE MaTepHuaibl, pecypchl cetu MHTepHer, BiaaeTh npuémamu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIUU U3 OTHON
3HAKOBOW CUCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKWE MUCHbMEHHBbIE M YCTHBIE COOOLICHHUS
Ha OCHOBE 2—3 MCTOYHHKOB MH(MOpMALMK (HU3UIECKOTO COAEPKaHUS, B
TOM dYHce MyOnMyHO JenaTh KpaTKue COOOIICHHSI O pe3yibTarax
NPOEKTOB WJM Y4YEOHBIX HCCIEJOBAHWNA, TIPU OSTOM T'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIM TIOHATHWHBIA ammapar Kypca (U3HKH,
COIIPOBOXK/IaTh BBICTYIIJICHUE NPE3EHTALlUEH;



K

IPU BBINIOJIHEHUU Y4€OHBIX MPOEKTOB M HMCCIIEIOBAaHUMN paclpenessTh
00s13aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3a/a4aMu,
CJIeIUTh 3a BBINOJHEHUEM IUIaHA JEWCTBUM, aJ€KBAaTHO OILICHUBATH
COOCTBEHHBI BKJaJ B JCATEIBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJICUCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIHX.
KOHIy oOydeHus B 8 KJiacce MpeAMETHBbIE pe3yabTarbl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHU:

UCIIOJIb30BAaTh IMOHATHUSA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE
JBIKEHUE aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHUS BELIECTBA,
KPUCTAININYECKUE M aMOP(HBIE TeJa, HACBILCHHBIA U HEHACHIIICHHBIH
nap, BIJIQXHOCTh BO3JyXa, TEMIEparypa, BHYTPEHHSS OJHeprus,
TEIUIOBOM  JIBUTAT€Nlb,  DJIEMEHTApHBIM  DJJIEKTPUYECKUNA  3apsih,
AIIEKTPUYECKOE TM0J€, NPOBOAHUKA M JUAIEKTPUKH, IOCTOSHHBIN
AIIEKTPUYECKUI TOK, MArHUTHOE TI0JIE;

pa3nuuarh SBICHUS (TEIIOBOE PACUIMPEHUE U CKaTHeE, TEIIoNepeaaya,
TEIJIOBOE  pPAaBHOBECHE, CMAauMBaHHWE, KaNWUIAPHbIE  SBJICHUA,
UCIIapeHHue, KOHJICHCALIMS, IUIaBJICHHE, KpUCTaJUTM3alus
(oTBepaeBaHuE), KWUMEHUE, Temonepeaaya  (TEIIONPOBOJHOCTb,
KOHBEKIIUS, U3JIy4EHUE), dJICKTPU3ALMs Tell, B3aUMOACHCTBHUE 3apsi/i0B,
JEeNUCTBUS AIIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICCTBUE MAarHUTOB, IEWCTBHE MAarHUTHOTO MOJISl HA IPOBOJAHUK
C TOKOM, 3JIEKTPOMAarHuTHasi MHAYKIMS) [0 OIMMCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE
SIBJICHUE;

pacno3HaBaTh IMPOSIBICHUE M3YUYECHHbIX (PU3NYECKUX SIBICHUH B
OKpYXarolleM MUpPE, B TOM 4YHCIE€ (PU3NYECKHUE SIBJIEHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSDKEHHE W KAMWUISIPHBIE SIBICHHUS B IPHUPOJE,
KpUCTaUIbl B Ipupoje, usiydeHue ConHua, 3aMep3aHue BOAOEMOB,
Mopckue Opusbl, oOpa3oBaHME pOCBl, TyMaHa, WHes, CHera,
AIIEKTPUYECKUE SBIEHUS B arMocdepe, BIEKTPUUYECTBO KUBBIX
OpPraHW3MOB, MAarHuTHOE Toje 3emiu, JApeid TMOJ0COB, pOJb
MarHUTHOTO TOJIA JUIsSl KU3HHU Ha 3emJile, MOJIIPHOE CUSHUE, ITPU 3TOM
NEPEBOAUTh  MPAKTUYECKYH0  3aJayy B  y4eOHYyl0,  BBLIEIATH
CYILLIECTBEHHbIEC CBOMCTBA (MpU3HAKU) (PU3UUECKUX SBICHUMH;
ONKCHIBaTh M3YyYEHHbIE CBOMCTBA Te€N M (PU3NYECKHE SBJICHUS,
UCHONBb3yd  (U3NYECKHE BEIUYMHBI (TeMIleparypa, BHYTPEHHSSA
DHEPrus, KOJIWYECTBO TEIUIOTHI, YAEJIbHAs TEIJIOEMKOCTh BEILIECTBA,
yAelbHasl TEIUIOTa IJIaBJICHUS, YyAEJIbHas TEIJIoTa napooOpa3oBaHMs,



yAelbHas TEIuloTa CropaHus TOIUIMBA, KO3(PPUIMEHT IOJIE3HOrO
JNEUCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTENIbHAS BIIAXKHOCTH BO3/YyXa,
DIIEKTPUYECKUN 3apsAl, CHJla TOKA, DSJIEKTPUYECKOE HaIpshHKEHHUE,
CONPOTUBIICHUE IIPOBOJHUKA, YICIBHOE COINPOTUBJICHUE BELIECTBA,
paboTa U MOIIHOCTh JIEKTPUYECKOTO TOKA), IIPU OMUCAHUU MIPABUIBHO
TPaKkTOBaTh (PU3UUECKUI CMBICI UCTIOIB3YEMBIX BETUYHH, 0003HAUYEHUS
U €AUHUIBI PU3NYECKUX BEJIIMYMH, HAXOAUTH (DOPMYIIbI, CBSI3bIBAIOILINE
JaHHYI0 (PU3UYECKYI0 BEJIWYUHY C JPYTMMH BEIHMYMHAMHU, CTPOUTH
rpaMKH HU3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;
XapaKTepHU30BaTh CBOMCTBa TeJ, (PU3NUECKUE SBJICHUS U IPOLECCHI,
WCIIONb3Ysl OCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU
CTPOEHHUS BEILIECTBA, IPUHLIUII CYNEPIIO3HUIIMH MO (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHMs 3apsaa, 3akoH Oma Ui ydacTka LenH,
3ak0oH J[oyns—JleHua, 3akOH COXpaHEHUsI SHEPTUM, IIPU STOM J1aBaTh
CJIOBECHYI0 (POPMYIMPOBKY 3aKOHA M 3alIUCBHIBATH €T0 MATEMaTHYECKOE
BBIPAXKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECChl M CBOMCTBA TEd, B TOM YHUCIE U B
KOHTEKCT€  CUTyallud  INPAaKTUKOOPHEHTUPOBAHHOIO  Xapakrepa:
BBISBJISITh IPUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTHh OObSICHEHHE U3 12
JIOTUYECKHX I11aroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3HUECKUX
ABJICHUH, (PU3UUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEN;

pemars pacuy€THbE 3a7aud B 2—3 JEHCTBUSA, HMCHOJIb3Ys 3aKOHBI U
(dbopMyIbl, CBA3BIBAIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaJIM3a
YCJIOBUS 3a/1a4 3alMCBIBATH KPATKOE YCJIOBUE, BBIABIATH HEAOCTATOK
JAHHBIX I pELIeHUs 3aJadd, BBIOMpATh 3aKOHbI U (OPMYIIbI,
HEOoOXOoIUMbIE Il €€ pEeIleHUs, NPOBOAUTH PACUETHI U CPABHUBATH
NOJy4YeHHOE 3HaueHue (U3MUECKOM BETUYMHBI C HW3BECTHBIMHU
JIAHHBIMH;

pacrno3HaBaTh MpPOOJEMBl, KOTOPbIE MOYKHO PpEUIMTh MpPU MOMOIIU
(U3HYECKUX METO/OB, MUCIOJb3Ysl OMMCAHUE UCCIEIOBAHUS, BBIIACISTh
IIPOBEPSEMOE TPEIAIIOIOKEHNE, OLEHUBATh IPABWIBHOCTH IOPSAIKA
IIPOBEACHUS UCCIIE0BAHNUs, 1€]1aTh BBIBO/IBI;

IPOBOJUTH OMBITHl MO HAOMIOAEHUIO (PU3UYECKUX SBICHUNA WU
bu3NYecKuX CBOMCTB Ted (KaWUISIPHBIE SIBICHMS, 3aBUCUMOCTH
JABJIEHUS BO3/AyXa OT ero o0bEMa, TemIrepaTrypbl, CKOPOCTH Mpouecca
OCTBIBAaHMsA W HArpeBaHus NPHU M3JIYy4YEHUM OT LBETa M3JIy4arolleu
(mornomiaromie) MOBEPXHOCTH, CKOPOCTh MCIApPEHUs BOABI OT
TEMIIEPATYPBI KUAKOCTH U IUIOLIAAU €€ IOBEPXHOCTH, JIIEKTPU3ALML



TE€JI W B3aUMOJIECUCTBHE OHIIEKTPUUYECKUX 3apsoB, B3aUMOJECHCTBUE
MTOCTOSIHHBIX MAarHWTOB, BU3yaJIM3allisl MATHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JEHCTBUS MArHUTHOTO TIOJS Ha TMPOBOIHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEINS MOCTOSHHOTO
TOKa): (QOpMYyJIUPOBaTh MPOBEPSEMBbIE MPEANOIOKEHHs, COOUpaTh
YCTaHOBKY M3 MPETIOKCHHOTO 000pyI0BaHMsI, OMUCHIBAThH XOJ OINBbITA U
(bopMynupoBaTh BHIBOJIBI;

BEITIONIHATh  TMPSMBIE W3MEPEHUS TEMIIeparypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHUJIBI TOKA, HAMPSHKEHUS C HCIOJIb30BaHUEM
aHaJIOrOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEITUYMH, CPABHUBATH
pe3ysbTaThl  U3MEPEHUuH ¢ y4y€ToM  3aJlaHHOM  aOCOJIFOTHOM
MOTPENIHOCTH;

MIPOBOAUTH MCCIICIOBAHUE 3aBUCUMOCTH OHOU (PM3UYECKON BEITHUYUHBI
OT JIpYToil C UCIOJb30BAHUEM TMPSMBIX HM3MEPEHHH (3aBUCUMOCTH
COMPOTHBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TMOMEPEYHOro
CEUEHUS] M YIACIBHOTO COMPOTHBIICHUS BEIIECTBA NMPOBOJHMKA, CHIIBI
TOKa, WAYIIETO uYepe3 MPOBOAHMK, OT HAMNPSOHKEHHUS HAa IMPOBOIHUKE,
UCCIIEZIOBAHUE TIOCJIEN0OBATEIbHOIO M MapajuIeIbHOTO COEIMHEHUMN
MIPOBOJHUKOB): TUTAHUPOBATh HCCIEAOBaHHE, COOUpaTh YCTAHOBKY H
BBITIONHSITh U3MEPEHHUS, CIeays NMPEIOKEHHOMY IUIaHy, (PMKCHPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BHUJE TaOMUI] M TpadHKOB,
JIeaTh BBIBOMIBI TIO PE3yJbTaTaM HCCIICOBAHMS;

MPOBOANTH KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BeIUYMUH (yaenbHas
TEIJIOEMKOCTh BEIIECTBA, COMPOTUBJICHUE MPOBOJIHUKA, padoTra u
MOIITHOCTH DJIEKTPUUECKOTO TOKA): IMIIAaHUPOBATh U3MEPEHUs, COOMUPATh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJEIys MPEATOKEHHOW WHCTPYKIIUH,
Y BBIYHCIIATH 3HAYEHUE BEJTUIHHBL;

coOmoaTh  MpaBWJia TEXHUKM Oe30macHOCTH TMpu  pabore ¢
71a00paTOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh TPHUHIMIBI JACHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOMl Ha WX omucaHus (B TOM YHCIE:
CHUCTEMa OTOIJICHUS IOMOB, TUTPOMETp, MapoBas TypOuHa, aMIIepMETD,
BOJIETMETP, CYETUUK DIECKTPUUECKOM IHEPIHH, IJIEKTPOOCBETUTEIbHbBIE
npuOOPHI, HarpeBaTelIbHbIC ANEKTPONIPUOOPHI (npumepsr),
AIIEKTPUUECKUE MPEIOXPAHUTENH, SJICKTPOMATrHUT, AJIEKTPOJIBUTATENb
MOCTOSTHHOTO TOKa), HWCIONB3ys 3HAHUS O CBOMCTBAX (PU3MUECKHUX
SBJICHUN U HE0OX0IUMbIe (PU3UUECKHE 3aKOHOMEPHOCTH;



pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIC
npuOOpel MO CXeMaM UM CXEMAaTHYHBIM PHUCYHKaM (JKHUIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIH BHYTPEHHETO
CTOpaHMsI, MMEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI DIEKTPUIECKUX
nened ¢ MOCHeAOoBaTeNbHBIM M MapajuieJbHBIM  COSAMHEHUEM
DJICMEHTOB,  pa3au4yas  yCIIOBHbIE  OOO3HAYCHHUS  DJIEMCHTOB
ANEKTPUYECKUX LECTIEH;

MPUBOIUTh TPHUMEPHl  (HaXOAUTh HWHPOPMAIMIO O MpPUMEpax)
MPAKTUYECKOTO WCIIOJIb30BaHUS (PU3MUECKUX 3HAHUN B IMOBCEIHEBHOU
KU3HM JUIs1 0O0ecIiedeHrs 0e30MacHOCTH MpY oOpalieHuu ¢ nmpudbopamu
U TEXHHUYECCKUMHU YCTPOWCTBAMHM, COXPAHCHHSI 3I0POBbSI U COOTFOICHUS
HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPY>KAOIIEH Cpesie;
OCYIIECTBIISATh TOUCK HHPOpMANMKU (U3HUECKOTO COACpPKAHUSA B
WNuTepHeTe, HA OCHOBE HMEIOIIMXCS 3HAHUA W MYTEM CpaBHEHUS
JOTIOJTHUTENIbHBIX ~MCTOYHUKOB BBIJIEIATh MHGOpPMALIUIO, KOTOpas
SIBIIICTCSI IPOTHBOPEYMBOM UITH MOXKET OBITH HEOCTOBEPHOM;
WCITIOJIb30BATh npu BBITIOJTHCHUN y49eOHBIX 3aJlaHu’
HAYYHO-TIOMYJISIPHYIO ~ JIUTEpaTypy  (U3HYECKOTO  COJACpKaHUf,
CIpaBOYHBIE MaTepHaibl, pecypchl cetu MuTepHer, BianeTh npuémamu
KOHCTICKTUPOBAaHMsI TEKCTa, MpeoOpa3oBaHus WHPOPMAIIUK U3 OIHOMN
3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKHE YCTHBIE COOOICHUS,
00o06mas wHGOPMAIIUI0O W3 HECKOJbKHUX HCTOYHHMKOB (DH3UYECKOTO
COJEp’KaHUsS, B TOM 4YHCIEe MyOJIMYHO MPENCTABIATh PE3YAbTaThl
MPOCKTHOW WM  HWCCJCNIOBATEIbCKOW  JEATEIBHOCTH, TPU OTOM
rPaMOTHO HCHOJIb30BATh W3YYCHHBIM TOHATUWHBIN amnmapar Kypca
(bU3HUKH, COMPOBOXKIATH BRICTYIUUICHUE MPE3CHTAIUCH;

IPU BBIMOJTHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBaHUN (PU3MdecKux
MIPOLIECCOB paCIPENEIATh O0SI3aHHOCTU B TPYMIE B COOTBETCTBUH C
MTOCTABJICHHBIMM 33JIa9aMH, CJICIUThH 3a BBHIMOTHCHUEM IIaHA ACHCTBUI
U KOPPEKTHPOBATh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAa B
JeSATETbHOCTh TPYTIIBI, BBICTPANBATh KOMMYHHUKATUBHOE
B3aUMO/JICHCTBUE, TTPOSBIISAS TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.



TEMATUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KoauuyecTBo yacoB
HanmenoBanue pa3jaesio JIeKTPOHHBIE (HH(PPOBHIE)
n/ KonTpoJsbHbie IIpakTH4eckue
U TeM NPOrpaMMbl Bcero o0pa3oBare/ibHbIE PecypcChl
n padoTbI padoThI
Pasnen 1. ®u3uka u €€ poJib B NO3HAHUM OKPY:KaK0LIero Mupa
bubmoreka IJOK
1.1 ®du3ukKa - HayKa o one 2
HBHKA = HayKa O HPUPOZL https://m.edsoo.ru/7f416194
bubmmoreka [JOK
1.2 O} €CKHE Be 2 1
VSHHCCICHE BEIHIHD! https://m_edsoo.ru/7416194
13 EcrecTBeHHOHAY4YHBIN ) 1 bubmunoreka [IOK
' METO]T ITO3HAHHUS https://m.edsoo.1u/71416194
Hroro mo pazneny 6
Paznen 2. [lepBoHauya/jibHbIE CBeJICHUSI 0 CTPOEHUH BelleCcTBA
bubauoreka [IOK
2.1 C 1
TPOEHUE BELIECTBA httns://m T/ 7€416194
JBrxenue u
2.2 B3aUMOJIEHCTBUE YaCTU 2 1 bubmmorera TIOK
' 8 H https://m.edsoo.ru/7f416194
BEIlECTBA
)3 ArperaTHbl€ COCTOSIHUS ) bubnuoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no paszneny 5



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

Paznen 3. /IBuskeHue U B3aumMojieiicTBue TeJl

3.1 MexaHU4YeCKO€e IBIKEHUE 3 bubmorexa HOK
’ a https://m.edsoo.ru/7f416194
30 WNuepuus, macca, 4 bub6mmoreka [IOK
' IJIOTHOCTH https://m.edsoo.ru/7f416194
bubaunoreka [IOK
. .B 14
3.3 Chna. Bugpt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Paznen 4. /laBinenne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JIABJICHUS TBEPABIMUA 3 bubmoreka [JOK
’ TeJlaMH, KUAKOCTSIMH U https://m.edsoo.ru/7f416194
rasaMu
bubmmoreka [JOK
4.2 5
Jlapaenne KuaKocTh https://m.edsoo.ru/7f416194
bu6moreka [IOK
4. A
3 T™oc(hepHOE JaBleHHE 6 https://m.edsoo.ru/7f416194
JlelicTBUE )XKUJKOCTH U ra3a
4.4 Ha IOTrpy:KEHHOE B HUX 7 bubmmorexa OK
' Py https://m.edsoo.ru/7f416194
TEI0
Hroro no pazneny 21
Pazjesa 5. PaGora u MOIIHOCTDH. DHeprus
5.1 Pabora 1 MOIHOCTH 3 bubmiorexa LIOK

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



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

bu6moreka [JOK
32 Tpoctsie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
5.3 MexaHnuueckas SHeprust 4 1 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12

10 ITPOT'PAMME



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

8 KVIACC

HaunmenoBanmue KosnvecTBo yacoB
Ne JuekTpoHHbIE (UM (pOBbLIE)
pa3ie/ioB u TeM KonTpoubHnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NnporpaMmMbI padoThI padoThI
Pasnen 1. TensioBble siBieHust
11 Crpoenue u cBoiicTBa . bubmuotexa [IOK
' BEIECTBA https://m.edsoo.ru/7f4181ce
bu6muoreka [IOK
1.2 T 21 1 3
CTTIOBBIC POUCCCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DinekTpuyeckne 1 MArHUTHBIE SIBJICHUS
DJIIeKTpUYECKue
)1 3apsbl. 3apsyKCHHbBIC 7 1 bubmmorexa [JOK
' TeNna U uX https://m.edsoo.ru/7f4181ce
B3aUMOJIECTBUE
[Tocto i
2 TOSTHHBIN ) 20 | 7 bubmoreka [IOK
DIIEKTPUYECKUM TOK hitps://m.edsoo.ru/7f4181ce
bubmoreka [IOK
23 Ma e sIBJIe 6 1 1.5
THITTHDIC ABJCHI https://m.edsoo.ru/7f4181ce
54 DOneKTpOMarHuTHas 4 bubmuorexa [IOK
’ UH Y KK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3



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

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

14.5







ITOYPOYHOE INTAHUPOBAHUE

7 KIIACC
Ne KosnuecTBo yacoB JJIeKTPOHHbIE
1| Hara undgpoBbie
Tema ypoxa KontpoabHbie IIpakTH4eckue
/ Bcero U3y4YeHHs o0pa3oBare/ibHbIE
padoTbI padoThI
n pecypcsl
1 Uro nzyuaet pusuka 1
) HayuHnbie meTozabl 1
W3y4YEeHUS IPUPOJIBI
3 Pu3nuecKre BeITNIUHBI U 1
UX U3MEpeHue
JI/p «Onpenenenne
MOKa3aHUi
4 1 1
MU3MEPUTEITBHOTO
npudopa»
5 ®du3uKa 1 ee BIUsSHHUE Ha 1 bub6moreka [IOK
pa3BUTHE TEXHUKU https://m.edsoo.ru/ff09f72a
6 JI/p «Onpenenenne 1 |
pa3MepoB MaJbIX TEI»
CrpoeHue BelecTna.
7 OnbITHI, JOKA3IBAIOIINE 1 bubmmoreka [IOK

JMCKPETHOE CTPOCHHE
BEIIeCTBA

https://m.edsoo.ru/ff09fe0a



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

JIBMKEHME YacTHIL

bubaunoreka IIOK

8
BellecTBa https://m.edsoo.ru/ff0a013e
9 B3anmMoneiicTBue yacTuly
BEIECTBA
10 ArperaTtHble COCTOSHUS
BellleCTBa
Paznmuune B
1 MOJIEKYJISIPHOM CTPOEHUHU bubmmorexa [JOK
TBEPJBIX TEJ, )KUIKOCTEN https://m.edsoo.ru/ff0a0378
1 ra3oB
MexaHndeckoe
12 JBUkeHue. PaBHomepHoe bubmoreka [IOK
Y HEPAaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
JIBIJKECHHE
13 Cxopocts. Enunuiist bubmuoteka [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHU bubnuoreka [IOK
JBYOKCHUSA https://m.edsoo.ru/ff0a0ae4
15 Wuepuust. bubnuoreka [IOK
B3anmoneiictBue Ten https://m.edsoo.ru/ff0a0c10
16 Macca Tena
b K
17 [ImoTHOCTH BelecTBa nommorexa O

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

18

Pacuer maccel u 00beMa
Tea Mo €ro IIOTHOCTH

19

JI/p «U3mepenne oobema
TBEPJOTO TeJIa»

20

JlaGopatopnas pabota
«Onpenenenue
TUIOTHOCTHU TBEPJIOTO
Tena»

21

Pemenue 3amau no reme
"[TnoTHOCTH BemiecTBa"

bu6muoreka [IOK
https://m.edsoo.ru/ff0al123¢

22

KonTponbsHas pabora mo
Teme "MexaHnuyeckoe
nemxkenne. IlmorHOCTH
BerecTna"

23

Cuna xak
XapaKTEPUCTHKA
B3aUMOJICCTBUS TE

24

Cuta ynpyroctu. 3akoH
I'yka



https://m.edsoo.ru/ff0a123c

JlaboparopHas pabora
«M3yueHune 3aBUCUMOCTH

25 pPaCTsKEHUS
(medopmanun) IpyKUHBI
OT MPUJIOKEHHOMN CUIIBI»
26 SIBneHue TATOTCHUS.
Cuna TsKecTH
7 CBsi3b MEXK]y CHIION bubmoteka [JOK
TSKECTH U Maccoi Teina https://m.edsoo.ru/ff0al778
Cuna TsKecTu Ha Ipyrux
28 maHeTax. Pusnueckue bubamorexa LIOK
) https://m.edsoo.ru/ff0al502
XapaKTEPUCTUKU TIIAHET
29 N3mepenue cuit. bubmmorexa [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc
bub6moreka [IOK
30 Bec Tena. HeBecomocTthb
https://m.edsoo.ru/ff0al778
CrnoxeHnue 1ByX CHII,
31 HaIIPaBJICHHBIX I10 OJHOU bubnuoreka [IOK

IIPSIMOA.
PaBHOAe#CTBYOIIAS CUIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

32

Cuia TpeHus u e€ BUJIbI.
TpeHue B npupozae u
TEXHUKE

bubaunoreka IIOK
https://m ff0al

33

JlaboparopHas pabora
«/3ydeHne 3aBUCUMOCTH
CHUIIBI TPCHUS
CKOJIBYKCHHUST OT CHIIBI
JABIICHUSI U XapaKTepa
COITPHKACAIOITIXCSI
MIOBEPXHOCTEIH»

bubanoreka [IOK
https://m.edsoo.ru/ff0alcc8

34

Pemenue 3amayd o
TeMaM: «Bec Temay,
«I'padpuaeckoe
N300paKCHUE CHII»,
«CueD,
«PaBHOnEHCTBY OIS
CHID»

bub6moreka [IOK
https://m.edsoo.ru/ff0alde0

35

KontponwHas pabora no
Teme: «CUiaeD)

36

Hasnenue. CriocoObl
YMCHBIICHUSA U
YBCIUMUYCHUA OABJICHUA

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

37

Pewenne 3anaq Ha pacuer
JaBJICHUA TBCPABIX TCII



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

[laBiienue rasa.

18 3aBUCHUMOCTD JIABJICHUS bubmuoteka [JOK
rasa ot oonéma, https:/m ff0a2
TEeMITepaTyphl
Ilepenava naBneHus
19 TBEPBIMU TEJIaMH, bubnmmorexa [JOK
JKUJKOCTSIMM U Fa3aMu. https://m.edsoo.ru/ff0a25b0
3akoH [lackans
JlaBlieHHE B KUJIKOCTH U
40 rase, BbI3BaHHOE bubmunoreka [IOK
JEHCTBUEM CHUJIBI https://m.edsoo.ru/ff0a2718
TSHKECTH
Pemenue 3agad mo teme
bubaunoreka I[IOK
41 «JlaBneHue B )XKUAKOCTH U
https://m ff0a282
raze. 3axoH Ilackamsay»
bubaunoreka I[IOK
42 Coobmiaronyecs coc
HHArotHHeeA YRR https://m.edsoo.ru/ff0a2970
bubaunoreka I[IOK
43 I'maopa SCKHUH mpecc
HAPABIHHACCIHIH P https://m.edsoo.ru/ff0a3136
Atmocdepa 3emin 1
44 . bubaunoreka IIOK
P https//m ff0a2

CYILIECTBOBaHUS



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

Bec Bo3nyxa.

bubaunoreka IIOK

45
ATMOcdepHOe 1aBIeHe https://m.edsoo.ru/ff0a2bSa
W3mepenne
46 aTMOoC(hepHOTO JTaBIICHUS bubmmorexa [OK
P A ) https://m.edsoo.ru/ff0a2da8
OnbiT Toppuuesiu
3aBHCUMOCTD
47 aTMOC(epHOTO TaBICHUS bubmumorexa [IOK
OT BBICOTHI HaJl YpOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
Bapomerp-anepous.
48 .A;;OC¢2)HO;33BHCHHC bubmorexa [JOK
P A https://m.edsoo.ru/ff0a2fc4
Ha pa3JIN4HbIX BBICOTAX
MaHoMeTpBHI.
49 ITopuiHeBoi
SKUAKOCTHBIM HAacoc
50 Pemenue 3amau mo reme "
AtMocdepHoe naBieHue"
JlericTBuE JXUAKOCTH U
51 rasa Ha IIOIpy’KE€HHOE B bubnmuoreka [IOK

HUX Tello. ApXUMea0Ba
cuia

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

JlaGoparopHas pabota

«Onpenenenue

57 BBITAJIKABAIOIIEH CHIIBI, bubaunoreka [IOK
JIEUCTBYIOLIEH HA TEJIO, https://m i i
MOTPY>KEHHOE B
KUIIKOCTDY
JlaGopatopHas pabota 1o
TeMe «lccieqoBanue

53 3aBUCHUMOCTH Beca Tela B bubmuoreka [IOK
BOJE OT 00BEMA https://m.edsoo.ru/ff0a3514
IIOTPY>KEHHOH B
JKHJIKOCTH YaCTH TeEJIa

bubmnoreka IHOK
54 IInaBanue Ten 1
https://m.edsoo.ru/ff0a3a96

Pemenue 3amayd o
TeMaM: «IlimaBanne

55 CYy/IOB. bu6moreka [IOK
Bosgyxomnasanue», https://m.edsoo.ru/ff0a3654
«JlaBreHue TBEpABIX Tell,
JKUAKOCTEHN U ra3oB)
KontponwHas pabora no
TeMe «JlaBneHue

56 A

TBEPIBIX TEJ, )KUIKOCTEN
U Ta30B»



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

bubaunoreka IIOK

57 Mexanngeckas padbora
XAHIHECKAd paboT https://m.edsoo.ru/ff0a3{82
53 MoimHOCTE. EuHUIED bubaunoreka IIOK
MOIITHOCTH https://m.edsoo.ru/ff0a3{82
[IpocTble MEXaHU3MBI.
59 Prruar. PaBHOBecue cun
Ha pblyare
Pemrenue 3agad mo treme
60 «YCI0BUS PAaBHOBECHUS bubmmorexa LIOK
p https://m.edsoo.ru/ff0a48a6
phIdara
Koaddunment noneznoro
JEUCTBUS MEXaHU3MA.
61 JlaGopatopnas pabota 0.5
«M3mepenne KI1/]
HAKJIOHHOH IIJIOCKOCTH
Pemnrenue 3agad mo reme
" bubnmnorexa [JOK
62 Pabora, MOIIIHOCT®,
https://m.edsoo.ru/ff0a4c48
KHH"
MexaHnueckast SHEprus.
bubanoreka I[IOK
63 Kunernueckas u

IMOTCHIMAJIbHAA SOHECPIUa

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

64 3aKoH COXpaHEHUs | bubmoteka [JOK
MEXaHUYECKON SHEPTUU https://m.edsoo.ru/ff0a4360
KontponbHas pabora no

65 teme «Pabora u 1
MOIIHOCTh. DHEPTHs»

PesepBHblii ypok. Pabota

66 C TEKCTaMH MO0 TEME ) bubmuoreka [IOK
"MexaHuueckoe https://m.edsoo.ru/ff0adee6
nBHKeHue"

PeseprHblit ypok. Pabora

67 C TEKCTaMH T10 TEME | bubmoteka [JOK
"JlaBneHue TBEPABIX TET, https://m.edsoo.ru/ff0a4ffe
’JKUIKOCTEN U ra3oB"

PesepBHblii ypok. Pabora
68 C TEKCTaMH IO TeMe 1
"Pabora. MOIIIHOCTb.
Oneprus”
OBUIEE KOJIMYECTBO
- 68 8.5

YACOB I1O ITPOI'PAMME



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

8 KVIACC

Ne KosmmuecTBo yacos DJIeKTPOHHbIE
1| Hara undpoBbie
Tema ypoka KonTpoibHbIe IpakTHYeCKHe
/ Bcero U3yYeHUs oOpa3oBareJibHbIE
padoThI padoTbI
n pecypcsbl
OCHOBHBIC TTOJIOKCHUS
MOJICKYJISIPHO-KMHETHYE
CKOM TEOPHUHU B UX 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
OTIBITHBIE
MOJITBEPKIACHUS
Macca u pa3mep aToMOB )
1 MOJIEKYIT
Mopnenu TBEPIOTO,
JKUIKOTO U | bu6muoreka [IOK
ra3o00pa3HoOro https://m.edsoo.ru/ff0a540¢
COCTOSTHHI BEUIECTBA
OOBbsicHEHHE CBOWCTB
TBEPAOTO, KUIKOTO U
ra3o00pa3Horo
COCTOSIHUI BEUIECTBA Ha 1

OCHOBE MOJIOKCHUH
MOJIEKYJISIPHO-KUHETHYE
CKOH Teopuu



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

Kpucranmnmueckue u

bubaunoreka IIOK

5
aMop(QHBbIC Tena https://m.edsoo.ru/ff0a5800
CmaunBaHuE
6 KallWJUISPHOCTb. bubnmmorexa [JOK
[ToBepxHOCTHOE https://m i
HaTSHKCHUE
BuyTpenuss sneprusi.
7 CnocoObl H3MEHEHUS bubmorexa HOK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH YHEPrUH
8 TenaonpoBOgHOCTH
bubmuoreka [JOK
9 Konge . U3nydenue
HBeKIws. 3mydenn httns-//m 0a6412
Ypoxk-KoHpepeHTHs
"IIpakTHueckoe
HCIIOJIb30BaHUE
10 TEIJIOBBIX CBOMCTB bubmorexa HOK
https://m.edsoo.ru/ff0a65c0
BEIIECTB U MaTepUaJoB B
LeJIsIX
sHeprocoepexeHus"
1 KonudecTBo TEmioThI. bubmmoreka [IOK

VienbHas TEINIOEMKOCTh

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

Pacuet konnuecTBa
TEII0ThI, HEOOXOIUMOIO

12 JUIsl HAarpEeBaHMs TeJla U
BBIIETISIEMOTO UM TIpU
OXJIAXKICHU U
YpaBHEHHE TEIIIOBOTO 56 ITOK
nOJIMOTEKA
13 Oanmanca. TemnooOMeH u
https://m.edsoo.ru/ff0a7088
TEIIJIOBOEC PaBHOBECHE
JlaboparopHas pabora
"HccieqoBaHue IBICHUS Eu6 LOK
nOJIMOTEKA
14 TermIooOMeHa Ipu
p . https://m.edsoo.ru/ff0a6a98
CMEIIMBAHUHU XOJIOIHOMI
U ropsiuent Boapr"
JlaGoparopHas paborta
15 "Onpenenenue yaeapHOU bubmmorexa [JOK
TEILIOEMKOCTH https://m ff0a
BelecTna"
DHeprus TOIUINBA. Bu6morexa LIOK
16 VnenabHas TemioTa

cropaHus

https://m.edsoo.ru/ff0a7bS5a



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

17

3aKOH COXpaHEHHS U
MIpEeBpaLICHUs SHEPTUU B
TEIUIOBBIX Ipolieccax

18

KontponwHnas pabora
"TemoBeie sABIEHUS"

19

IInaBnenue u
OTBEpAECBaHUE
KPHUCTAJUIMYECKUX TEIL.
VrnenpHas TemioTa
TJIaBICHUS

bu6muoreka [IOK
https://m.edsoo.ru/ff0a71d2

20

Pernrenue 3agad 1mo TeMe
"[InaBieHue u
OTBEp/ICBaHUE
KPUCTAJNTNYECKUX Ten"

21

[TapooOpa3oBanue n
KOHJICHCAITHSI.
Ucnapenue

bubaunoreka I[IOK
https://m.edsoo.ru/ff0a740c

22

Kunenue. YuenbHas
TEIIoTa
napooOpa3oBaHus U
KOHJIEHCAII1H.
3aBHCUMOCThH
TEeMIIEPATypPhl KUIICHUS
0T aTMOC(EPHOTO
JIaBIICHUS

bubmoreka [IOK
https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

Peienue 3agad mo reme

bubmmoreka [IOK
23 "[TapoobpazoBanue u
POOBPASOE https://m.edsoo.ru/f0a83f2
KOHJICHCAIs
Brnaxxnocte Bo3ayxa.
JlaboparopHas pabora
24 "Onpenenentie bubmmorexa LJOK
https://m fi 2
OTHOCHUTEIbHOU
BJI&JKHOCTH BO31yXa"
[TpuHIUIB pabOTHI
TEIJIOBBIX JBUraTEIECH.
25 [TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CropaHus
KII[ TermoBoro
26 nBuratens. TernoBbie bubmoteka [JOK
JOBUTATCIU M 3aluTa https://m f

OKpY>KaroIel cpe/ibl



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

27

KontponwsHas pabora mo
TeMe ""TerioBble
sieneHus. 3menenne
arperarHbiX COCTOSTHHUI
BenecTna"

bubanoreka [IOK
https://m.edsoo.ru/ff0a86ae

28

Onekrpuzanus Tea. JBa
poza SMEKTPUIECKUX
3aps/10B

29

Bs3aumoneiicTBue
3apSKEHHBIX TeJl. 3aKOH
Kynona

bub6moreka [IOK
https://m.edsoo.ru/ff0a87e4

30

DneKTpruYecKoe moJe.
HampsixeHHOCTB
AIIEKTPUYECKOTO MOJIS.
[TpuHIIMO Cynepno3uiun
IIEKTPUUECKUX MOJEH

bubanoreka [IOK
https://m fi

31

Hocurenn
ANIEKTPUUECKUX 3aPsI0B.
DJIeMEHTapHbIN 3apsij.
Ctpoenue atoma



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

[IpoBogHUKH 1
JIARJIEKTPUKHU. 3aKOH

bub6moreka [IOK

32
COXpaHEeHUs https://m.edsoo.ru/ff0a8ef6
AIIEKTPUUECKOTO 3aps/ia
Pemenue 3agau Ha
. bubaunoreka [IOK
33 MIPUMEHEHNE CBOMCTB
https://m.edsoo.ru/ff0a90cc
ANEKTPUUECKUX 3aPSI0B
DNEeKTPUYECKHI TOK,
bubaunoreka [IOK
34 YCJIOBHS €TO
https://m fi 4
CyIIIECTBOBAHUS
35 HcTounuku
AIIEKTPUUECKOTO TOKA
36 HeiicTBust
AIIEKTPUUECKOTO TOKA
ONEeKTpUUECKUH TOK B
bu6muoreka [IOK
37 METaJlIaxX, JKUIKOCTIX U
https://m.edsoo.ru/ff0a9838
raszax
18 DnexTpuyeckas 1enb u
€€ COCTaBHbIC YaCTHU
Cwuita Toka.
JlaGoparopHas paborta
" bubnuotexa [IOK
39 N3mepenue u 0.5
https://m ff0a

PETYIUPOBAHUE CHITBI
TOoKa"



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEeKTPUYECKOE

HarpsiKeHHE.
Borsrverp. Bbubmoreka [JOK

40 JlaGoparopHas padora 0.5 https://m.edsoo.ru/ff0a%14
"U3mepenue u
perynmpoBaHue
HanpsokeHus"
CormnportuBieHue

41 IIPOBOJHUKA. YIIETBbHOE bubnmuoreka [IOK
COIPOTUBJIEHUE https://m.edsoo.ru/ff0aa738
BEI[ECTBA
3aBHUCHMOCTD CHJTBI TOKA

42 OT HaNPsIKEHUsI. 3aKOH bubmmorexa [IOK

https://m.edsoo.ru/ff0aad44a

Oma 75 yyacTka 1enu
JlaGopatopnas pabota
"UcciaenoBanue
3aBHCHMOCTH CHIIBI TOKA,

43 HAYIEro Yepes 1 bub6moreka [IOK

https://m.edsoo.ru/ff0aa04e

pe3ucTop, oT
HaMpsHKeHUS Ha
pesuctope"
Pemenue 3ana4 no reme

44 "TlocTOsSHHBIH Bubmrorexa LIOK

ANEKTPUUECKUN TOK"

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa738

45

KontponsHas padota
"[TocTostHHBII
ANEKTPUUECKUN TOK"

46

ITocnenoBarenbHOE
COCAMHCHUC
IMPOBOJAHUKOB

47

JlaGoparopHas paborta
"U3mepeHue cuiibl ToKa
B PA3JIMYHBIX Y4aCTKaX
OCJIEJOBATEILHONU
uenu"

bubaunoreka [IOK
https://m.edsoo.ru/ff0aadle

48

JlaGopatopnas pabota
"IIpoBepka nmpaBuiia
CIIOKeHUS HANPSKEHU I
[IPH MOCIIEeI0BATEILHOM
COCIMHEHUU JIByX
pe3ucTopoB”

bub6moreka [IOK
https://m.edsoo.ru/ff0aaa58

49

[TapannensHoe
COEIMHEHUE
IIPOBOJHUKOB

50

Pemrenue 3aga4 Ha
IIpUMeHeHue 3akoHa OMa
JUISL Pa3IMYHOTO
COCTMHCHUS
ITPOBOJTHUKOB

bu6muoreka [IOK
https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaf8a

Pabora 1 MOIIIHOCTD

51 DIIEKTPUYIECKOTO TOKA bubmmorexa [OK
p : https:/m.edsoo.ru/ff0ab124
3akoH Jlxoyns-Jlenua
JlaGoparopHas paborta
57 "Onpeznenenue paboThl U bubmmorexa [JOK
MOIIIHOCTH https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYECKOTrO ToKa"
DIEKTPUUYCCKHE IIETTH U
moTpeOuTe TN
53 JJIEKTPUYECKON DHEPTUU bubmmorexa LIOK
p p https://m.edsoo.ru/ff0ab660
B ObITy. KopoTkoe
3aMBIKaHUE
Pemenue 3amayd mo reme
54 "Pabora 1 MOIITHOCTb bubmnorexa LIOK
B " https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKOTO TOKA
KontponpHas pabora no
TeMme "3aKOHEBI
55 O bubaunoreka I[IOK
a https://m.edsoo.ru/ff0abea8
MPOBOAHUKOB. PaboTa n
MOIITHOCTH TOKa"
56 ITocTostHHBIE MATHUTEI,

WX B3aUMOJIEHCTBUE



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

VYpoxk-uccienoBanue

. bubmuorexa [IOK
>7 "Hsyuenne none " ! https://m.edsoo.ru/ff0ac3d0
MTOCTOSTHHBIX MarHUTOB
MaruuTtHoe noJe.
53 MaruauTtHOE mojie 3eMin bubaunoreka I[IOK
M ero 3Ha4YeHUE I https://m.edsoo.ru/ff0acOba
KU3HU Ha 3emMJie
OmneiT Dpcrena.
MaruuTtHoe nose
59 AIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m ff0ac1d2
MaruutHoe nose
KaTyIIKH C TOKOM
IIpumeHeHue
AJIEKTPOMArHUTOB B
TexHuke. JlabopatopHast
60 pabora "UzyuyeHue 0.5 Bubmuorexa [IOK
. https://m.edsoo.ru/ff0ac74a
JIEACTBHSI MATHUTHOTO
TOJIS Ha TPOBOJTHUK C
TOKOM"
61 DNEeKTPOIBUTATEIb bubmuoteka [JOK

IIOCTOAHHOI'O TOKa

https://m.edsoo.ru/ff0ac86¢



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

62

OmnbiTel @apajied. 3akoH
AIEKTPOMarHUTHOM
nHaykuuu. [IpaBumno
Jlenua

63

DneKTporeHeparop.
CnocoObl nomy4YeHust
ANEKTPUYECKON SHEPTUH.
DJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX
UCTOYHHUKAX SHEPTUU

64

ITonrorosxka k
KOHTPOJIBHOM paboTe 1o
Teme "DNEeKTPUUECKUE U
MarHHuTHBIE SIBICHUA"

65

KonTponbshas pabora mo
TeMe "DNeKTPUIECKUE U
MarHuTHBIC SIBJICHUS"

bu6muoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblii ypok. Pabora
C TEKCTAMH II0 TEME
"TemoBule sABICHUS"

bubmuoreka [IOK
https://m.edsoo.ru/ff0accSe



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

PesepsHslii ypok. Pabora
67 C TCKCTaMHU I10 TEMCEC

"TlocTosTHHBIM
ANEKTPUUYECKUN TOK"

bubaunoreka [IOK
https://m fi

PesepsHsiii ypok. Pabora
68 C TEKCTaMH II0 TEME
"MarauTtHble aBieHua"

OBUIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68

9.5



https://m.edsoo.ru/ff0acdc6
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