AHHOTAaIUs K pabouel mporpamme 1o y4eOHOMY MpeaMeTy

Ha3Banue yuebHoro npenmera/
yu4eOHOMY KypCy/KypCy BHEYPOUHOM
JCSTCIIBHOCTH

buznka

Hopmarusnas 6a3a

«3akoH 00 ob6pazoBanuu B Poccuiickoi
deneparum» ot 29 nexadps 2012
Ne273 —P3;

@denepalbHbIN TOCY1APCTBEHHBIN
oOpa3zoBaTeIbHBIN CTaHaPT OCHOBHOTO
o0111ero 00pa3oBaHus, YTBEPKIECHHOTO
[Tpukazom MunuctepcTBa 00pa3oBaHus
Hayku Poccutickon @enepanuu ot
17.12.2010 r Ne 1897 «O0 yTBepk1eHNY
dbenepaabHOro rocy/1apCTBEHHOTO
00pa3oBaTEIbLHOIO CTAH/IAPTa OCHOBHOIY
o01ero oOpa3oBaHUsY;

npuka3 MuHucTepcTBa 00pa3oBaHus U
Hayku PO Nel577 ot 31 nexabps 2015 1
«O BHECEeHUH U3MEHEHUI B (perepaabHbl
rocyJIapCTBEHHBIN 00pa3oBaTEIbHBIN
CTaHJIapT OCHOBHOTO O0IIIET0
oOpa3oBaHuUsl, YTBEPKICHHBIN TPUKA30M
MunucrepcTBa 00pa3oBaHMs M HAYKH
Poccuiickoit @enepanmu ot 17 gexadpst
2010 r. Ne 189

MKUCHMO JieTiapTaMeHTa 00I1ero
oOpa3oBanuss MUHHCTEPCTBA
oOpaszoBaHus 1 Hayku Poccuiickoi
Oenepanuu «O NpUMEPHON OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMe OCHOBHOTY
oOmero oopazoanus» ot 01 HOsOps
2011 r. Ne 03-766;

npuka3za MunoOpHayku Poccuu ot
17.12.2010 Ne 1897 «O6
yTBEPXKJICHUH (PeieparbHOro
roCcyJapCTBEHHOTO
00pa3oBaTEIbLHOrO CTaHIApTA
OCHOBHOT'O 00111€eTO 00pa30BaHUs»
(manee — ®I'OC OOO BrOpOroO
MOKOJICHUS );

[Iporpammsl Bocniutanusgs MbOY
«COIIINe 60




uM. repoeB Kypckoii OUTBBDY

Lenmn

pa3BHUTHE HHTEPECA U CTPEMIICHUS
00y4Yaronmxcst K HAy4HOMY M3yUEHHUIO
MIPUPOJIBI, PA3BUTHE HX
WHTEJUICKTYJTbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEJICTABICHUM O
HAyYHOM METO/I€ MO3HAHUS U
dhopMUpOBaHUE UCCIIEIOBATEIHCKOTO
OTHOIIEHUS K OKPY>KAIOITUM
SIBIICHUSIM;

(bopMHpOBaHUE HAYYHOT'O
MHUPOBO33pPEHUS KaK pe3yJibTara
W3YYCHUSI OCHOB CTPOCHUS MaTEPHUH U
byHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopmMUpoBaHUE YMEHUI
MPUMEHSTh (GU3UICCKUE 3HAHUS
Hay4YHbIE J0Ka3aTeIbCTBA IS
OOBSCHEHHSI OKPYKAIOIIUX SIBIICHHIA;,

dhopMupoBaHUE MPECTABICHUH O
posii GU3UKU JJ1s1 Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHH;

pa3BUTHE MPEJICTABICHUH O
BO3MOXHBIX chepax Oyaymiei
npodeccuoHanbHOM AESITEIbHOCTH,
CBSAI3aHHOU ¢ (PU3UKOI, MOJITOTOBKA K
NanbHENIIeMy 00yUEHHUIO B 5TOM
HaIlpaBJICHUHY;

dbopMupoOBaHUE TOTOBHOCTH K
JaabHEHIIeMy U3yUYeHUI0 (PU3HUKHU Ha
yTIyOJIEHHOM YpOBHE B paMKax
COOTBETCTBYIOIIMX Tpoduiie
oOyueHHUs Ha YPOBHE CPEJIHETO OOIIEero
00pa3oBaHUs.

3amaun

NpuoOpeTeHUE 3HAHUHN O TUCKPETHOM
CTPOEHUHM BEIlIECTBA, MEXaHUUYECKHUX,
TETUIOBBIX, DJICKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSX;

pUOOpEeTEeHNE YMEHU aHAJIU3UPOBATh
U 00BSCHATH (PU3UYECKUE SIBJICHUS HA
OCHOBE M3YUYEHHBIX (PU3UICCKUX
3aKOHOB U 3aKOHOMEPHOCTEH;




OCBOEHHE METOJI0B PELICHUS
pacuéTHBIX ¥ KAaYeCTBEHHBIX 3a]1ad,
TPeOYIOIIUX CO3JJaHUS U
UCIIOJIb30BaHUs (PU3NUYECKUX MOJEIIEH,
BKJTIOYAs! TBOPUYECKUE U MTPAKTUKO-
OpPUEHTHPOBaHHbBIE 3a/1auH;

pa3BUTHE UCCIIE0BATEIHCKAX YMEHUI:
HAOJII01aTh SIBJICHUS U U3MEPSTh
(¢u3nyecKkue BEINYNHBI, BbIIBUTaTh
TUIIOTE3bI U MIPEAJiaraTh
HKCHEPUMEHTaIbHbIE CIIOCOOBI NX
MIPOBEPKH, TNIAHUPOBATH U TIPOBOIUTH
OTIBITHI, SKCIIEPUMEHTAJIbHbIE
UCCIIEIOBaHMsI, aHAJIU3UPOBATh
MOJTyYeHHBIC JTaHHBIE U JIeNaTh
BBIBO/IbI;

OCBOEHHE NMPUEMOB PAOOTHI €
uHdopmarmeit pu3nIecKoro
CoJepKaHus, BKIKOYast UH(POpMALIHIO O
COBPEMEHHBIX TOCTWKEHUAX (PUUKH,
UHTEPIIPETalNs U KPUTHIECKOE
OlICHMBaHUE UHPOPMALINH;
3HAKOMCTBO €O chepamu
npo(heCcCUOHATIBHOM e TENbHOCTH,
CBSI3aHHBIMH C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBaHHBIMHU Ha JTIOCTHKECHUAX
(U3HYECKON HAyKH.

O0BeM yacoB Ha peaTu3aiuio
IPOTPAMMBI 10 TOJaM OOYICHUS

Ha uzyuenue duzuku (0a30BbIi
YPOBEHB) HA YPOBHE OCHOBHOTO
oO1ero oOpa3oBaHus OTBOAUTCS 238
yacoB: B 7 ki1acce — 68 yacoB (2 yaca B
Hezeno), B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kimacce — 102
yacoB (3 Jaca B HEJENIO).

(DOpMI)I KOHTPOJII OCBOCHUA

MYHULUITAJIBHOE BIOJDKETHOE OBILIEOBPA3OBATEJIBHOE
YUYPEXAEHUE «CPEAHAA OBIIIEOBPA3OBATEJIbHAS IIIKOJIA Ne60
MMEHU 'EPOEB KYPCKOW BUTBbI»

[TPUHATA
PeuenneM nenaroruaeckoro coBeTa

YTBEPX/IEHA
npukazoM MBOY «COILLNe 60
uM. repoeB Kypckoit OUTBBDY




MBOY «COLINe 60 um. repoen oT 26.05.2025 . Ne On
Kypckoit 6uTBbI»
IIporokost No§ ot 26.05.2025 r.

PABOYA ITPOT'PAMMA
1o gu3uke
7-9 xnaccel
(6a30BbBIi YPOBEHbD)

CocraBurens:
I'padosa 4.B.,
YUHUTENb (PU3UKH

Kypck - 2025




INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE MOJIOKEHHI M TpeOOBaHUU K pe3yibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHONM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 000, a Takxe ¢ yu€roM (enepanpbHON pabouel MporpaMMbl BOCTUTAHUS U
Konnenmuu npenogaBanust yaeOHOTo nipenmera «Dusnkay.

Copnepxanne mnporpamMmbl MO (QU3MKE HaIpaBieHO Ha (HopMHUpOBaHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAlOIIMXCS M OPraHU3alUi0 H3yYeHHUs
Gbu3MKu Ha JeATelIbHOCTHOW ocHOBe. B mporpamme mno ¢usuke y4yuThIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamMera B peanuzauuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00IIIeTO 00pa30BaHMs.

[Iporpamma 1o (u3MKe ycTaHaBIMBAET paclpesesieHne yueOHoro Marepuana
1o rojaMm o0yudeHus (Mo Kjaccam), MpejyiaraeT NPUMEPHYIO MOCJIEI0BaTEIbHOCTD
W3yYCHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOTO COACPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa C ILEJbI0 OKa3aHHWs METOJIUYECKOU
NOMOILIY YYUTENIO B CO3JaHUU paboyell mporpaMMbl IO Y4EOHOMY IPEIMETY .

dusnka sABISIETCS] CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OM0I0THel, acTpoHOMUEH U pu3ndeckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEOCTaBIseT Haubosee sICHbIC
o0Opa3ibl MPUMEHEHHsI HAyYHOTI'O METOZa MO3HAHHUA, TO €CTh Crocoba MoydeHUs
JIOCTOBEPHBIX 3HAHUI O MHpE.

Opnna W3 TIaBHBIX 3a/ad (PU3UYECKOTO 0Opa30BaHUSI B CTPYKTYpE OOIIETo
o0Opa3oBaHMsl COCTOUT B (DOPMUPOBAHHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe Y 00y4arouuxcs.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE TMPEANOJaraer OBIIAJICHUE
CJIENYIOIMMUA KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTH:

® Hay4YHO OOBSCHSTH SIBJICHUS;

® OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBaHMS;

® UHTEPIPETUPOBATH  JaHHBIE U WCIOJB30BaTh  HAyYHBIE
JI0KA3aTeNbCTBA VISl TIOJTyYE€HUSI BBIBOJIOB.

Henn wusyueHus ¢GU3NKKM Ha YpOBHE OCHOBHOro o0I1Iero oOpa3oBaHMs
onpeneneHsl B KoHuenuuu mnpenogaBaHusi ydeOHoro mnpeamera «Duszuka» B
oOpa3oBarenbHbIX opranum3zanusax Poccuiickoii  @epepanuu, pean3yrOMIMX
OCHOBHbIE  001HIe00pa3oBaTEIbHbIE IPOrPaMMbl, YTBEPKAEHHOW pELIEHUEM



Komnerun Munucrepcrsa npocseiienust Poccuiickoit @eaepanuu (IpoToKoa oT 3
nekabpst 2019 r. Ne ITK-4BH).
Heau uzyyenus pusuku:

npuOOpeTEeHUEe HWHTEpeca W CTPEMJICHUS OOydYaloluXcsi K Hay4dHOMY
U3YyYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHNH O HAYYHOM METO]Ie TMO3HaHUs B (POPMUPOBAHHE
MCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;
(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3yYCHHsI OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dopMupoBaHUE TPEACTABICHUNA O PONMU (UBUKH ISl Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  MPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oyayuied
podeCCUOHAIBHOM eI TEIbHOCTH, CBSI3aHHOU C (DU3UKOMU, MOJATOTOBKA K
AanbHeleMy 0Oy4eHHIO0 B 3TOM HaIlpaBIICHUH.

JlocTHKEeHHE 3THUX IIeJIed MPOrpaMMbl MO (U3WKEe HAa YPOBHE OCHOBHOT'O
o01ero oopa3oBaHusi 00eCIeYnBaCTCS PEIICHUEM CIEAYIONTNX 3a/1a4:

npuoOpeTeHne 3HaHWUHW O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

nprOOpEeTEeHNUE YMEHUW OMHCHIBATh U OOBSCHATH (DU3UYECKHUE SIBJICHUS C
UCTIOJb30BAaHUEM ITOTYICHHBIX 3HAHW;

OCBOCHHME METOJOB PEIICHHs] TMPOCTEUINUX PacuYE€THBIX 3adad  C
UCIIOJIb30BAaHUEM buznueckux MoOJIeTIeH, TBOPUYECKUX u
PaKTHKO-OPUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HAOIIOAATh MPUPOIHBIC SIBICHUS U BHITIOIHITH OIBITHI,
nabopaTtopHble  pabOThI H  OKCIIEPUMEHTAIBHBIC HCCICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX TPHOOPOB;

OocBoeHHE TPUEMOB paboOTHI ¢ WH(pOpMaIell (PU3NIECKOTO COACPIKAHMS,
BKJTIOYass HTHPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUSX (U3WKH, aHAIH3 U
KPUTUYECKOE OTICHUBaHWE HH(OPMAITUH;

3HaKOMCTBO €O chepamu podeCCUOHATLHON AESITEIbHOCTH, CBSI3aHHBIMU
C (u3MKOH, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKON HAYKH.

Ha wmsyuenue ¢usuku (6a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus oTBoauTcs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Hellenio0), B 8
kjacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 yaca (3 daca B HE/Iel0).

[Ipensiaraemsplii B mporpaMmMe 1no ¢Gpu3MKe MnepedeHb JadopaTOPHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIbHbIM XapaKTep, YUUTEIb JI€TAeT BEIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT M OMBITOB C Y4E€TOM HWHAMBUIAYAIbHBIX OCOOCHHOCTEH
00ydaromuxcsi, CUCKa SKCIIEPUMEHTAIBHBIX 3aJaHui, MpeajaraeMblX B pamMKax
OCHOBHOTO TOCYJJapCTBEHHOTO dK3aMeHa 10 (hU3HKeE.

ITonoxxenue pa3pa60TaHo Ha OCHOBAHHMHU CJIICAYIOIINX HOPMATUBHBIX aKTOB!:

o @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoBaHuu B
Poccuiickon @enepauum»;

o npukaza Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaennn [lopsiaka opraHu3anuu U OCyIIeCTBICHUSI 00pa30BaTeIbHOM
JEeSATEeNbHOCTY TI0 OCHOBHBIM 00I1€00pa30BaTeIbHbIM IMpOrpaMMaM
— o0pa3oBaTeNbHBIM TpPOrpaMMaM  HA4daJbHOTO OOIIEro, OCHOBHOTO
00111eT0 ¥ CpeHEro 001Iero 00pa3oBaHuUs;

o npukaza MunnpocBemenuss Poccun ot 18.05.2023 Ne 370 «O6
YTBEPXKJICHUH (eepaabHOil 00pa3oBaTEIbHONW MPOTPaMMbl OCHOBHOTO
obmrero odpazoBanus» (ganee — ®OIT OO0);

o mpukaza Munnpocsemienuss Poccum ot 31.05.2021 Ne 287 «O6
YTBEpXKJICHUH (elepanbHOr0 TroCyJapCTBEHHOTO  00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOro oOmero ooOpazoBanus» (manee — PI'OC 00O
TPEThErO MOKOJIEHNUS);

o npukaza MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «OO0 yTBepKaeHUH
denepanbHOrO  TOCYIAapCTBEHHOTO  OOpa30BAaTENBHOTO  CTaHAapTa
OCHOBHOTO o0miero oOpaszoBanus» (mamee — dI'OC OOO BTOpOrO
MOKOJICHNS );

o ycraBa MBOY «COIII Ne 60 um. repoeB Kypckoii GUTBbBI»;

o TIOJIOKEHUS 0 (opMax, MEPUOJUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M MPOMEXKYTOUHOW aTTecTtauuu oOywaromuxcss B MBOY
«COII Ne 60 uM. repoeB Kypckoii OUTBBIY;

o IIporpamma Bocniutanust MBOY «Cpennsst o0meo0pa3oBareiibHas IIKOJIA
Ne 60 um. repoeB Kypckoii OUTBBI.



COJEPXAHME OBYUYEHUA
7 KIIACC

Paznen 1. @usuka u e€ posib B NO3HAHUU OKPYIKAKOIIEro MUpa.

®usuka — Hayka o mpupone. SABinenus npupoabl. Ousznueckue SBICHHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3mepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHMII.

Kak ¢wusuka u japyrve ecTeCTBEHHbIE HAyKd HW3Yy4aloT MPUPO.Y.
EcTecTBeHHO-HAyUHBIH METOJ TO3HAHMS: HAOJIOJCHHUE, MOCTAaHOBKA HAY4YHOTO
BOIPOCA, BBIJIBIXKEHUE TUIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIMOTE3, 00BICHEHUE
HaOmogaemoro sBieHus. Onucanue GU3NIEeCKUX SBICHUNA C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. Mexanuyeckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIE, CBETOBbBIC

SIBJICHUSL.
2. ®uznueckue MpubOOPHI U Mpoleaypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
OnpenenieHne LEHbI IEJIEHUs IIKaJIbl U3MEPUTEIBHOIO MPUOOpa.
N3mepenue paccTossHUM.
N3mepenne 00bEMa )KUIKOCTH U TBEPOTO TETA.
Ornpenenenne pa3MepPOB MabIX TE.
N3mepenne temmepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEPMOMETpa M
JaTYNKA TEMIIEPATYPHI.
6. IlpoBenenue uccienoBaHUs MO MPOBEPKE TMIIOTE3BI: JAIBHOCTH IOJETA
[IapuKa, MyIMEHHOTO TOPU30HTAIbHO, TeM OOJIbIIe, YeM OOJIbIIE BHICOTA
IyCKa.

Paznen 2. IlepBoHayaibHble CBeIeHNUsI 0 CTPOEHMH BellecTBA.

CrpoeHue BemiecTBa: aroMbl M MOJIEKYJIb, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIIME TUCKPETHOE CTPOCHUE BELIECTBA.

JBmkenne yactuil BemecTBa. CBSI3b CKOPOCTHM JBHXKEHHUSI YacTHUI[ C
Temrneparypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: MIPUTSHKEHUE U OTTAJTKUBAHHUE.

ArperatHble COCTOSIHHSI BEHIECTBA: CTPOCHHE Ta30B, JKUAKOCTEN U TBEPIBIX
(KkpucTammyecknx) Tesl. B3anMocBsi3b MEXKIy CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUN BOJIbI.

Hemoncmpayuu.

1. HaGmtoneHrie OpOyHOBCKOTO IBUKEHUS.

2. Hab6monenue nuddysuu.

N



3. HaGmionenue ~ siBneHWN,  OOBSCHAIOMIMXCA  MPUTSKEHUEM  HWIIH
OTTAJIKWBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimeol.

1. Onenka pauameTrpa aromMa METOIOM PSAOB (C  HCIOJIb30BAaHUEM

¢dotorpaduii).

2. OnpIThI IO HAOIOICHUIO TEINIOBOI'O PACIIUPEHUS ra30B.

3. OmnbITe 1O 0OHAPYKEHUIO ACHUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBuskeHne U B3auMo/ieiicTBHeE TeJl.

Mexannueckoe JBH)XEHUME. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHHH. Pacu€r myTtu u
BPEMEHHU JIBUKECHUS.

SBnenne wmHepruu. 3aKOH MHEpUHMHU. B3anMoOIeicTBUE TEn Kak MNpPUYMHA
U3MEHEHHUSI CKOPOCTH JBWXEHHUsS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IUJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
0o0BEMa BelecTna.

Cuiia Kak xapakTepuUCTHKa B3auMoAeucTBUs Ten. Cuila ynpyrocTd M 3aKOH
I'yka. 3amepenne cuiibl ¢ IOMOIIBIO JUHAMOMETpA. SIBIGHHE TSATOTEHUS U CUJia
TskecTd. CHlla TSHKECTH Ha Ipyrux IaHerax. Bec tena. Hesecomocts. Cnoxxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW IpsAMouM. PaBHomencTByromas cwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B MPUPOE U TEXHUKE.

JHemoncmpayuu.

Hab6nronenne MexaHM4eCKOTo IBHXKEHHS Tea.
N3mepeHne cKkopocTH MPSAMOJIUHENHOTO ABUKEHHUS.
Hab6ntonenue siBneHus: MHEPIUU.
Habmronenue nsmMeHeHus: CKOpoCTH MpH B3aUMOJICUCTBUU TEJL.
CpaBHeHHME MACC IO B3aUMOJICMCTBUIO TEJ.
. CrnoxxeHue cui, HapaBJIEHHBIX MO OAHON MPSIMOA.
ﬂaﬁopamopﬂbw padomul u onvimol.
1. Onpenenenue CKOPOCTH PaBHOMEPHOIO JBHKEHUS (IIapvKa B KUJKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).
2. OmpeneneHue cpeaHeil CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenre MIOTHOCTU TBEPIOrO Tea.
4. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH paCTsKEHUs (JIedopmaliun)
NPY>KUHBI OT MPUTIOKEHHOM CUJIBL.
5. OnbIThI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMJIKOCTEN U ra3oB.

HNasnenue. CriocoObl yMEHBIIEHUSI M YBETUYECHUS JlaBiieHud. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00BEMa, TemmepaTrypbl. llepenaua namneHus
TBEPABIMU TEJNAMH, XUAKOCTSIMHU W rasamu. 3akoH llackansa. [lHeBMarmueckue
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MaIIHbl. 3aBUCUMOCTh JABJICHUS JKUJKOCTU OT TiyOuHbl. ['mapocraTrudeckuit
napanokc. Coobuiaronuecst cocyabl. ['uapaBirueckue MEXaHU3MBI.

AtMocdepa 3emuin u armocepHoe nasiaeHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nyuiHOM oOonouku 3emiu. OnbeiT Toppuuennu. M3mepenune armocdepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOIrO AABICHHS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 175t u3MepeHus arMoc(hepHOTO TaBIICHHUS.

JlelicTBHE )KUIAKOCTH M ras3a Ha IOrpyKEHHOE B HUX TeJIO. BrITankuaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JAABJICHHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecs: CoOCy/ibl.
I'mppaBnuueckuii npecc.
[IposiBnenune necTBUS aTMOCPEPHOTO JTABIICHUS.
3aBUCUMOCTH BBITAJIKMUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEH CUJTBI BECY BHITECHECHHOM JKUIKOCTH.
VYcnoBure maBaHus TEN: IUIABAHUE UIN MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHMS IIJIOTHOCTEW TEJIA U AKUJIKOCTH.
Jlabopamopnuie padbomul u onsimel.
1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEéMa MOrpyKEHHOM B
XKUJKOCTh YaCTH TEJA.
2. OnpeneneHue  BBHITAJKUBAIOMIEH  CWibl, JCHCTBYIOUIEH Ha  TEJoO,
NOTPYKEHHOE B KUJIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAIKABAIOIIEH CUJIBI, JCUCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MACCBhI TEJIA.
4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KHUIKOCTh
YacTHU TeJa U OT TUIOTHOCTH KUJIKOCTH.
5. KoHcTpyupoBaHue apeoMerpa WM KOHCTPYUPOBAHUE JIOJKU U
ONpeIeNICHUE €€ TPY30MOABEMHOCTH.

Pa3zpnes S. PaGora u MOIIHOCTB. DHEPrHUsl.

Mexanuyeckas padora. MOIIHOCTb.

[IpocTble MeXaHU3MBL: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBuiio
paBHOBecus pblyara. [ I[puMeHeHue npaBusia paBHOBECHS pblyara K 0JI0Ky. «30J10TO€
npaswio» Mexanuku. KI1J[ mpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas odHeprua. KuHeTnueckas W TNOTEHUHUAJIbHAS DHEPTHS.
[IpeBpaieHre 0AHOTO BHIAa MEXAHUYECKON IHEPTUH B IPYroi. 3aKOH COXPAHEHUS
SHEPrUU B MEXaHHUKE.

Jemoncmpayuu.
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1. IIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimeol.
1. Onpenenenue paboTbl CUIIBI TPEHUS ITPU PABHOMEPHOM JBUXKEHUHU Tea 10
TOPU30HTAJILHOU IIOBEPXHOCTHU.
2. HccrnenoBaHue yCIOBUM PaBHOBECHS pblyara.
3. Usmepenwne KII/] HaKITOHHOM MIJIOCKOCTH.
4. V3yuyeHue 3aKOHA COXPaHEHUS] MEXaHUYECKOU SHEPTHUU.
8 KUIACC

Pa3nea 6. TentoBbIe AIBJI€HUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOECHUS
BellecTBa. Macca W pa3mepsl aTOMOB M MOJIEKYJd. ONbIThI, MOATBEPKIAOIINAEC
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopaenun TBEPAOTO, JKHJAKOTO W Ta3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucranmmmueckue n amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUM MOJICKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KanWUISIpHBIE ABJIEHUS. TEIoBoe pacliupeHre U CKaTHe.

Temnepatypa. CBA3b TEMIIEPATYpPbl CO CKOPOCTBHIO TEIJIOBOIO JABHIKCHUS
yactull. BuyTpeHHsis sHeprus. CnocoObl U3MEHEHUS BHYTPEHHEW SHEPruu:
TeIIonepeaava u COBEpIIeHne padoThl. Buapl Temmonepenayu: TemIonpoOBOHOCTD,
KOHBEKIIUS, U3JIyUYCHHUE.

KonnyecTBo TemioTel. YenbHas TENMI0EMKOCTh BelIeCTBa. 1eIIooOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBieHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEILIECCTB. YJENbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u kouaeHcauus. Mcnapenue. Kunenue. YnempHas Temjora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEpaTypbl KHIIEHHS OT arMoc(epHOro
JIaBJICHUS.

Bnaxuocts Bo3myxa.

DHeprus TOIUIMBA. Y eJibHask TeIUIOTa CTOPaHHUS.

[Tpunumner pabotel TeroBbix npurarenei KIIJ termmoBoro mBurarens.
TerioBble IBUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHHUS U MPEBPAILCHUS SHEPTUHU B TEIVIOBBIX MPOIIECCAX.

JHemoncmpayuu.

Halnronenue 6poyHOBCKOTO ABUKEHHUS.

Hab6nronenue nuddysun.

Habmronenue sBIIeHHI CMauyMBaHKS U KaIWJUIIPHBIX SBIICHHI.
HablmroneHue TenioBoro pacimpeHus Te.

N3meHnenne naBieHus Ta3a NMpu M3MEHEHUH 00BbEMA M HATPEBaHUHU WJIU
OXJIQXKJICHUH.

[IpaBuna usMepeHus: TeMIepaTypsl.

Bune! Temionepenaum.
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8. OxutaxkaeHue Mmpu COBEPUICHUU PaOOTHI.

9. HarpeBanue nipu coBepIiieHUU paOOThl BHEITHUMU CUJIAMH.

10.CpaBHEHUE TEIITOEMKOCTEN PA3JIUYHBIX BEILIECTB.

11.HabnroeHre KumneHus.

12.HabmnroieHHEe MOCTOSIHCTBA TEMIIEPATYPHI MIPH IJIABJICHUU.

13.Mopaenu TennoBbIX ABATATEIICH.

Jlabopamopnvie pabomel u onvimel.

1. OnbITHI MO OOHAPYKEHUIO JEHCTBHS CHUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

2. OnbIThI MO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIK caxapa.

3. OnbITel TI0 HAOJIONEHUIO TEIJIOBOTO PACIIMPEHUs] Ta30B, KUIKOCTEH U

TBEPABIX TEJL.

4. OnpenesneHue JaBlICHUS BO3/lyXa B Oa/JIOHE HITTPUIIA.

5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb JABICHHUS BO3AyXa OT €ro

00bE€Ma U HArPEBAHUS WIIH OXJIAXKICHUSL.

6. IlpoBepka rumore3sl JMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPHUUYECKON TPyOKe OT TeMIepaTyphl.
7. Habmionenue wu3MEHEHUsT BHYTPEHHEW OHEpPrUM Tejla B pe3yJsbTare
Terionepeaayu U paboThl BHEITHUX CHUJI.

8. HccrnenoBanue siBIeHHsS TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOAHOU M

ropsi4eu BOJBI.

9. OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJOM  Mpu

TEIMJI000MEHE C HArPEThIM METAITTUYECKUM ITUITUHAPOM.

10.0Onpenenenue yaeabHOM TENI0EMKOCTH BEIIECTBA.

11.WccnenoBanue npoiecca UCIapeHusl.

12.0npenenenre OTHOCUTENLHON BIAXHOCTH BO3/1yXa.

13.0npenenenue yaenbHOM TEIIIOTHI TUIABIEHUS JIb/A.

Paznen 7. Daekrpuyeckrue ¥ MATHUTHBIEC SIBJICHUS.

Onektpusanus Tena. JIBa poma »iIeKTpUYECKHX 3apsiaoB. B3aummonencTBue
3apsbkeHHbIX  Ted. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJl OT BEJIMYMHBI 3apSAJIOB U PACCTOSIHUS MEXKAY TEJIaMH).

Dnektpuueckoe mose. Hanpssk€HHOCTh 3nekTpudeckoro mosis. [IpuHuumn
CYyNEPHO3ULINH JICKTPUIECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA DJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUSA
3JIEKTPUYECKOTO 3apsja.

DJEKTPUYECKH TOK. YCIOBHS CYIIECTBOBAHUS SJIEKTPUUYECKOrO TOKA.
HMcTouHnuKU TOCTOSHHOTO TOKa. JIeMCTBUS DJIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSAX U ra3ax.

Onektpuueckas nenb. Cuna  Toka.  DIJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBneHne MPOBOJHUKA. Y AEIBHOE COMPOTHUBIICHHUE BellecTBA. 3akoH Oma
17151 ydacTka nenu. [locnenoBarensHoe U mapajuieIbHOE COEIMHEHHUE MPOBOIHUKOB.



Pabora u MONIHOCTH JJeKTpUYecKoro Toka. 3akoH JDxoyns—Jlenna.
DJIEKTPUYECKUE 1IETH U MTOTPEOUTENH dJISKTpUUeCcKoi 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHE.

ITocTossHHEBIE MarHuThl. B3anuMoaelcTBUE NOCTOSIHHBIX MATHUTOB. MaruuTHoe
rmojsie. MaroutHoe mojie 3eMIM U €ro 3HaueHue IJ8 XKu3Hu Ha 3emie. OIbIT
Opctena. MarauTHoOe 1oJie JEKTPUYECKOTo ToKa. [[puMeHeHne 31eKTpOMariuToB
B TeXHUKE. JIeHCTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSHHOTO TOKa. VCnonb30BaHWE AJICKTPOJBUTATENed B  TEXHUYECKHUX
YCTPOMCTBAX M HAa TPAHCIIOPTE.

Onbitel @apanes. SIBneHue daeKTpoMarHuTHON UHAYKIuuU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CriocoOb1 IOy YEHHUSI ANEKTPUYECKOU DHEPI'UH.
DIIEKTPOCTAaHIIMU HAa BO3OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa pojia 2JIEKTPUUECKUX 3apsi/IOB U B3aUMOJICCTBUE 3apsHKEHHBIX Tel.

YCTPOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKas UHAYKIIMS.

3aKOH COXPAHEHUS INEKTPUUECKUX 3aAPSII0B.

[IpoBOAHUKY U TUDIICKTPUKH.

MoennupoBaHU€e CUIOBBIX JIMHUAN 3JIEKTPUUECKOTO TOJIA.

M cTOYHUKM TOCTOSSHHOTO TOKA.

JIeHCTBHS DNEKTPUIECKOTO TOKA.

10.25eKTprUUeCcKhil TOK B )KUJKOCTH.

11.T"a30Bblii pa3psi.

12.3MepeHne CUJbl TOKa aMIIEPMETPOM.

13.13MepeHne IIEKTPUYECKOTO HAIIPSIKEHUS BOJIbTMETPOM.

14.PeocTtat n MarasuH COIPOTUBIICHUN.

15.B3auMoencTBre MOCTOSIHHBIX MAarHUTOB.

16.MoaenrpoBaHnre HEBO3MOKHOCTH Pa3/IeICHUs MOJIIOCOB MarHUTA.

17.MopaenvpoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB.

18.0nbIT Ipcrena.

19.MarsuTHOE 1os€e TOKa. DJIEKTPOMATrHHUT.

20./lelicTBME€ MarHMTHOTO TOJIsI HA TPOBOJAHUK C TOKOM.

21.DneKTpoaBHUraTeib MOCTOSHHOTO TOKA.

22.HcciienoBaHue SIBIICHUS 3JICKTPOMArHUTHOM MHYKIWH.

23.0mnbiTel @apanes.

24.3aBUCUMOCTh HAIpPABICHUS WHAYKIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBCHUS.

25.2JIeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.
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1. OnbITel 1O HAOJIOAEHUIO AJICKTPHU3AIMU TeNl WHAYKIHEH W 1pu
CONIPUKOCHOBEHUH.

2. HccienoBanne JE€UCTBUS DJJIEKTPUYECKOTO TMOJA HA MPOBOJHUKH U

JUDIIEKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUYECKON LIETIH MOCTOSIHHOTO TOKA.

W3mepeHne U peryampoBaHHUe CHJIbI TOKA.

N3mepeHne U peryampoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PEZUCTOP, OT

CONPOTHBJIEHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

7. OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCUMOCTD ANEKTPUYECKOTO
COMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHbI, IUIOUAJAN IOMNEPEYHOrO
CEYEeHMs U MaTepHaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSIKEHUHA NPHU IOCIEI0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia Uisl CHWIBI TOKa IPU MApPaUIEIbHOM COEIHHEHUU
PE3UCTOPOB.

10.Onpenenenne paboThl ANEKTPUUECKOTO TOKA, UIYILETO YEPE3 PEIUCTOP.

11.0Onpenenenne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

12.MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYLIErO 4Yepe3 JIAMIIOYKY, OT
HaINpsHKCHUS HA HEH.

13.Onpenenenune KIIJ[ narpeBarens.

14.MccnenoBanne MarHUTHOTO B3aUMOJAEHCTBUS TOCTOSIHHBIX MAarHUTOB.

15.U3yueHre MarHuTHOTO IOJIs IOCTOSIHHBIX MAarHUTOB MPU UX 00bEIMHEHUH
U pa3JIEICHUH.

16.MccnenoBanne NEUCTBUSA AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

17.00bITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI  B3aUMOJICHCTBUSA
KaTyIIK{ C TOKOM M MarHUTa OT CHJIbI TOKA W HAaIlpaBJIEHUS TOKA B KaTyLIKE.

18.M3ydeHne neicTBUsI MAarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.
19.KoHcTpyupoBanue u n3yueHue paboThl SJIEKTPOIBUTATES.

20.N3mepenne KITI anekTpoaBUraTesibHONM yCTAHOBKH.

21.0nbITEl IO  HCCIIEIOBAHUIO SIBJICHUSI JJIEKTPOMArHUTHOW WHIYKLIHH:
UCCJIeIOBAHNE HW3MEHEHMM 3HAYEHUsI M HANpaBICHUS HWHAYKIIMOHHOTO

TOKa.
9 KUIIACC

SAINANF

Pa3znea 8. Mexanuueckue siBJeHHS.

Mexannueckoe JABWKEeHUE. MarepuanbHas Touka. Cucrema orcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABM)KEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
InBHKeHne. HepaBHOMEpHOE NpsIMOJIMHENHOE NBUKEeHUE. CpeHsIst 1 MTHOBEHHAas
CKOPOCTH T€JIa NMPU HEPABHOMEPHOM JBHKEHUH.



VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEHOe JBrkeHue. (CB0OOOJHOE
nagenue. OnsIThl ["anues.

PaBHOMepHOE ABMMXkEHUE MO OKpYXHOCTU. Ilepuon u vactora oOpamieHus.
JIuHeitHas u yriioBasi CKOPOoCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHUE.

[Iepsorii 3ak0H Herotona. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpuHIMI Cynepro3uLIUK CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbXKEHUS, CUIa
TPEHUSI OKOS, IPYTUE BUJIBI TPEHUS.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. JIBmxenue mianetr BOKpyr ComHua. IlepBas kocmuueckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue marepuanbHOM TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIJIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse tena. M3Menenne mmiynbca. MMimyabe cuiibl. 3aKOH COXpaHEHUs
uMITyJibca. PeakTUBHOE ABMKEHUE.

Mexanuyeckass paboTa W MOIIHOCTh. PaboTa cui TSKECTH, YHPYroCTH,
TpeHusi. CBsA3b dHEpruu u pabotsl. [loTeHnnanbHas 3Heprus Tela, MOJHATOrO Hall
NIOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPTHs CKaTOM NpyKkuHbl. KuneTnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHHUS MEXaHUYECKOU
SHEPI'Uu.

JHemoncmpayuu.

1. HabmroneHne MeXaHU4ecKoro ABM)KEHUS Te€Jla OTHOCUTENIBHO Pa3HBIX Tel

OTCUETA.

2. CpaBHeHME NYTE€ M TPACKTOPUUA ABUIKEHUS OJHOTO M TOrO XK€ Teya
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3Mepenune cKkopoCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habmronienre ABM>KEHUS Tella o OKPY>KHOCTH.

Haburonenne MexaHn4ecKux SBJICHUH, IPOUCXOAUINX B CUCTEME OTCUETa

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIBHO

kaOuHeTa (HU3UKH.

7. 3aBUCUMOCTb YCKOPEHHsI Tella OT MacChl Tejla U ACHUCTBYIOUIEH Ha HETO
CHJIBL.

8. HaOmnroneHnue paBeHCTBA CUII IPU B3AaUMOJIEUCTBUU TEJ.

9. M3mMmeHeHnue Beca Tena Npyu yCKOPEHHOM JIBU)KEHUU.

10.ITepenava ummnynbca Mpu B3auMOAECHCTBHUU TEIL.

11.1IpeoOpazoBanus JHEPTUU IPHU B3aUMOACHCTBUU TE.

12.CoxpaHeHue uMIlyjibca Mpy HEYNPYyTroM B3aUMOJIEUCTBUU.

13.CoxpaHeHue uMIyJibca npu abCOIOTHO YIPYTOM B3aUMOJIEHCTBHH.

14.Habnto1eHre peakTUBHOTO JABUKEHHUS.

15.Coxpanenue MeXaHM4YECKON SHEPTUH MPU CBOOOTHOM MaJICHUU.
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16.CoxpaHeHue MEXaHUUECKOW SHEPTHUU MPU JIBUKEHUM TEJia MO/ IEMCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimeol.

1. KoHcTpyupoBaHue TpakTa JJisi pasrOHa U JAJIbHEWIIEr0 PaBHOMEPHOIO
JBIKCHUS IAPUKA WM TEJICKKHU.

2. OnpeneneHue CpelHEl CKOPOCTH CKOJIbKEHHsSI OpyCcKa WU JABUKEHUS
IapyKa 1o HaKJIOHHOW ITOCKOCTH.

3. OmnpeneneHue yCKOpPEHHsI Tela MpPU PABHOYCKOPEHHOM JIBUKEHUU MO
HAKJIOHHOW IJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 Ha4aJIbHOU CKOPOCTH.

5. IlpoBepka TruUIOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBOKEHUH 0e€3
HAYaJIbHOM CKOPOCTHU IYyTH OTHOCATCS KakK psii HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

6. HMccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBXEHUSI OT CHJIbI
HOPMAaJIbHOTO JABJICHHUSI.

7. Omnpenenenue kKodQPuieHTa TPEHUS CKOJIbKESHHUS.

Ornpenenenne KECTKOCTU NPYKUHBI.

9. Omnpeznenenuie padOThI CUIIbI TPEHUSI IPU PABHOMEPHOM JABUKEHUU TeEJIA IO

TOPHU30HTAIBHON TOBEPXHOCTH.
10.0npenenenue pabOThl CUJIBI  YOPYrOCTH TMpPU TOABEME TIpy3a C
UCIOJIb30BAaHUEM HEMOABMYKHOTO U MOBUKHOTO OJIOKOB.

11.M3y4yeHue 3aKkoHa COXpaHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckue KoJie0aHUA ¥ BOJIHEI.

KonebarensHoe npuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: MTEPHOI,
4acToTa, aMIUINTyla. MaTeMaTuuecKuil U NMpYy>KUHHBIN MasTHUKH. [IpeBparenue
SHEPIruu MpH KojaeOaTeIbHOM JBUKCHUU.

3aryxaromue  koneOaHus.  BolHyknaeHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BodHBIL. (CBolicTBa MexXxaHW4yeckux BoJH. [IpomonbHble U
nonepevyHble BOJIHBL. JIIMHA BOJHBI M CKOPOCTh €€ PacnpoCTPAHEHUSI.
MexaHnuecKre BOJHBI B TBEPJIOM TeJE€, CEHCMUYECKUE BOIHBI.

3ByK. ['poMKoCcTh 3Byka u BbicoTa TOoHa. OTpakeHue 3Byka. MHbpa3ByK u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HabGmtonenne koneOaHWii TEN MOJ JEHCTBUEM CHIIBI TSHKECTH WU CHUIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.

Habmronenue BeIHYKACHHBIX KOJICOaHUI 1 pe30HaHCcA.

PacnipocTpanenue npoaoabHBIX U TONEPEYHBIX BOJIH (Ha MOJAEIIHN).

HaOmntonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHM PE30OHAHC.
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Jlabopamopnuie padomul u onvimel.
1. Omnpenenenre 4YacToThl M MepuUoAa KoJeOaHUM MaTeMaTH4ecKOro
MasTHUKA.

2. OmnpeneneHue 4acTOThl U EPHOJIa KOJEOAHUM MPYKMHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEpUOJa KOJICOAHUN MOBEIICHHOTO K HUTH

rpy3a OT JJIUHBI HUTH.
4. VccnenmoBaHue 3aBUCUMOCTH TEeproIa KOeOaHul MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IlpoBepka HE3aBUCHUMOCTU TIEepHOJa KoieOaHu Trpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbITEl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHOJAa  KoJieOaHUM
NPY>KMHHOTO MasgTHUKA OT MAacChl IPy3a U KECTKOCTHU MPYKUHBI.

7. U3mepenne yCKOpeHUs: CBOOOTHOTO TaIeHUSI.

Pa3znes 10. Di1eKkTpOMArHUTHOE MOJI€ U 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJie.  DJEKTpOMarHuTHble  BoOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana »ieKTpoMarHuUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM CBSI3U.

DJIEKTpOMAarHuTHas npupoja ceera. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CpoiicTBa 3E€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimel.

1. V3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

Tenedona.

Paszpges 11. CBeToBbIC SIBJICHUS.

JlyueBas  Mogmenr  cBera.  Mcrounmkm  ceera.  [IpsmosmnHenHoe
pacnpocTtpaneHnue cBeta. 3atMenusi Connna u Jlynsl. Otpaxenue cBera. [lmockoe
3epKaJIo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs cBera. [lonHoe BHyTpeHHee
OTpakeHuEe cBeTa. lcrnonap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXKEHUs B
ONTHUYECKUX CBETOBOJIAX.

JInnza. Xop nyuedt B tuH3e. OnTuyeckas cuctema oToanmnapara, MUKpOCKOIIa
u Teneckomna. ['1a3 kak ontuyeckas cucrema. bm3opykocTs U 1abHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnektp. OmnbiTel Hptorona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. Jlucniepcus cBeTa.

JHemoncmpayuu.

1. IlpssmoMHENHOE pacIPOCTPAHEHUE CBETA.

2. OtpaxeHue cBera.

3. IlonyuyeHue n300pa>keHUI B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

4. IlpenomiieHue cBera.



Onrtuueckuid CBETOBOI.
Xon myuel B coOuparoliei JInH3e.
X0 1y4ey B pacCenBaroIIeH JUH3E.
[Tonyuyenune n300pakeHU ¢ TOMOIIBIO JINH3.
9. IlpuHuun aeicTBud QoTroamnmnapara, MUKPOCKOIA U TEIECKONa.
10.Mopnens rnaza.
11.Pasnoxenue 6emoro ceera B CIIEKT).
12.ITonyuenue 6eoro cBeTa Mnpu CIOKEHUU CBETA PA3HBIX 1[BETOB.
Jlabopamopnwie pabomul u onvimel.
1. MccnenoBanue 3aBUCUMOCTH yIJla OTPaKEHUs CBETOBOIO Jyda OT yrjia
MaJICHUs.

2. M3ydeHue xapakTEpUCTUK N300paKEHUS MPEIMETA B IIJIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCMMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOTO Jiy4ya OT yTJjia
NaJICHUs HA TPAHUILIE «BO3AYX—CTEKIIO».

4. TlomyuyeHue n300pakeHUH C TTOMOIIBIO COOUPAIOIICH JTUH3BI.

5. Omnpepnenenrie POKYCHOTO PACCTOSHUSL U ONTUYECKOU CUJIBI COOMpAONIEi
JIMH3BI.

6. ONBbITHI O Pa3JI0KEHUIO OEJIOro CBETa B CHEKTP.

7. OnbITBl IO BOCHPHUATHUIO I[BETA MPEAMETOB MPU MX HAOIIOJICHUHU Yepe3
[[BETOBBIC (PUIIBTPBHI.

Pa3nen 12. KBaHTOBBIC SIBJICHHUA.

OmnwiTel Peszepdopna u 1uianerapuas mojens atoma. Monens aroma bopa.
HcnyckaHue u noriouieHre cBera aroMoM. KBaHThl. JInHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznydeHusi. CTpoeHue aTOMHOIO
aapa. Hykmnonnas Mopens aromHoro sgpa. HM3zoromsl.  PaguoakTuBHBIE
npespanieHus. [lepuon monypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsAJIOBOIO M MACCOBOI'O YHCEIL.
DHeprusi CBsA3U aTOMHBIX siep. CBsA3b Macchl W SHepruu. Peakuuu cuHTe3a U
nenenusd siaep. Ucrounuku sHeprun CoiHua u 3BE3I.

SnepHas sHepreTuka. JleMCTBUS PAAMOAKTUBHBIX H3JIyYEHUW HA IKUBBIE
OpraHU3MBl.

Jemoncmpayuu.

CneKTpsl U3JIyYEHUS Y MOTJIOMICHUS.

CnekTpsl pa3IuyHbIX Ta30B.

Cnextp Bogopo/Ia.

Hab6nronenue TpexoB B kamepe Bunbcona.

Pabota cuérunka HOHU3HPYIOMUX U3ITYUYEHUH.

. Perucrtpanus uznydeHus: IpUPOIHbIX MUHEPAJIOB U MPOAYKTOB.
JIaﬁopamoprle pabomul u onvimeol.

1. HaGnroeHue CIUIONIHBIX U IMHENYAThIX CIIEKTPOB U3TyUCHHUS.
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2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPTMU YACTUIIBI M0 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paaroakTUBHOTO (OHA.

IHoBTOpHTEILHO-00001IAKOIMIA MOTYJIb.

[ToBTOpHUTENEHO--00001AI0NINI MOTYJIb TIPETHA3HAYEH JJISi CUCTEeMATH3AIIH
¥ 00001IIeHUS TPEAMETHOTO COACPIKAHUS U OIBITA IEITEILHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHHH BCEro Kypca (PU3uKHM, a Takke JUisl TOJATOTOBKHM K OCHOBHOMY
TOCy/IapCTBEHHOMY JK3aMeHY Mo (pu3uke st 00ydYaroIuxcs, BRIOPABIIUX 3TOT
y4eOHBIN MTPEeIMET.

[Tpu u3ydeHUN MAaHHOTO MOJYJISA PEANTH3YIOTCS U CUCTEMATH3UPYIOTCS BUIIBI
JeSITeNIbHOCTH, Ha OCHOBE KOTOPBIX 00ECTIEUYUBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METanpeMETHBIX  IUITAHUPYEMBIX  pe3ylbTaToB  oOy4eHus, GopMupyercs
€CTeCTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB MCCIIEI0BaHUS
SBJICHUA TPUPOABI U TEXHUKH, OBIIAJICHUE YMEHUAMH OOBACHITH (Pu3mdeckue
SBJICHMSI, TIPUMEHSA TIOJNy4YCHHbIC 3HAaHWA, pellaTh 3aJadd, B TOM YHCIIE
Ka4eCTBCHHBIE M KCTIEPUMEHTAIILHBIC.

[TpuHIMIIHATHHO IEATEIHPHOCTHBIN XapaKTep JAHHOTO pa3zielia pean3yeTcs 3a
C4€T TOTO, YTO OOYUAIOIINECS BBIOIHSIIOT 3a/1aHMUs, B KOTOPBIX MM IIpeaaraercs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHWH pacrmo3HaBaTh W HAYYHO OOBICHATH
du3nyecKue SIBICHNUS B OKPYXKAIOLIEH MPUPOE U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJIbI UCCICIOBAHUS (PU3UUECKUX SIBJICHUH, B TOM
YHCIIE JIJIS1 TPOBEPKH TUIIOTE3 U MOIYYSHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH, HAy4YHBIE OCHOBBI HamOOJee BaXKHBIX JIOCTIDKEHHUH COBPEMEHHBIX
TEXHOJIOTHH, HAPUMED, MPAKTUIECKOTO MCIIOIB30BaHUs PA3TUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHHS BCEX M3BECTHBIX BUIOB
SHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 10 ®PU3UKE HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3yuenue @u3uku Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHWs HANpPaBICHO Ha

AJOCTHKCHUC JINYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6paBOBaTCHBHBIX PE3YJILTATOB.

B pesynbraTe wu3ydeHus (U3MKKM HAa YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Yy

oOyuatonierocst OyayT copMUPOBAHBI CIIETYIONINE TMYHOCTHBIE PE3YIbTaThl B YACTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUSA:

- IPOSIBJICHUE MHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (hu3nuecKon
HAyKU;

- IGHHOCTHOE OTHOIIEHHUE K JTOCTHKEHUSM POCCUMCKUX YUEHBIX --(PU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

- TOTOBHOCTBb K aKTUBHOMY Y4aCTHIO B 06CY>KI[€HI/II/I O6HICCTBCHHO 3HAaYUMBbIX U OTHYCCKHUX
HpO6HeM, CBA3AaHHBIX C IIPAKTUYCCKHUM IIPUMCHCHHUCM IIOCTPI)I(GHI/II;'I (i)I/ISI/IKI/I;

- OCO3HAHHEC BA’)KHOCTH MOPAJIbHO--0THUYCCKHUX IIPUHIUIIOB B ACATCIIBHOCTHU yqéHOFO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCIIPUSITHE ICTETUYECKUX KAa4eCTB (PM3MUECKON HAYKHU: €€ TAPMOHUYHOTO TMMOCTPOCHHUS,
CTPOTr'OCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HAHME LIEHHOCTH (PU3MYECKON HAyKH KaK MOUIHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEUILIEW COCTABIISIOIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JIFOO03HATEILHOCTH, HHTEPECA K UCCIEA0BATEIbCKON IEATEIbHOCTH;
5) popMupoBaHus KYJbTYPHI 30POBbSI U IMOLMOHAJIBHOT0 0JIATONOJIYYMS:

- OCO3HAaHUC ILICHHOCTU 0e301acHOro 06p8.3& KN3HU B COBPEMCHHOM TCXHOJOIHMYCCKOM
MHPC, BAXKXHOCTH IIPpaBUII 0e30macHOro MNOBCACHHA Ha TpaHCIOpPTE, Ha Aa0porax, C
SJICKTPUICCKHUM U TCIIJIOBBIM O6OPYI[OB3HI/ICM B JOMAaIlTHUX YCJIOBUAX,

- ¢(hOpMHUPOBAHHOCTH HAaBBbIKA pedIEKCUH, MPU3HAHKWE CBOETO MpaBa Ha OMIUOKY U TaKOro
e IpaBa y pyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacCTHUE€ B PELICHUM MPAKTHUUYECKUX 3aj]a4 (B paMKax ceMbU, 00pa3oBaTeIbLHON
OpraHu3alliy, TOpojia, Kpas) TEXHOJOTMYECKOW U COUUAIbHOM HANpaBIECHHOCTH,
TPEOYIOMIHMX B TOM YHCIIE U GU3HUECKUX 3HAHH;

- UIHTEPEC K MPAKTUYECKOMY U3YUEHUIO TPOeCcCrid, CBI3aHHBIX ¢ (PUBUKOIA;
7) 3KOJIOrM4eCKOr0 BOCIIUTAHMS:

- OpUEHTAlMsl HAa TMpUMEHEHHEe (U3MYECKUX 3HAHMM [JIs peleHus 3aaad B 00yacTu
OKpY’Karolel cpejibl, TUIIaHUPOBAHUS TTOCTYIIKOB U OIEHKU MX BO3MOXKHBIX MOCIIEICTBUI
JUUIS OKPYIKAIOIIEe Cpeabl;

- OCO3HaHUE TJI00AJTBLHOT0 XapaKTepa dKOJIOTMUYECKUX MPOOJIeM U IMMyTeH X pelieHus;

8) ajanTanumn K U3MEHSIOIMMCS YCJIOBUAM COIUAILHON W MPUPOIHOM Cpebl:



® - TNOTpPeOHOCTh BO B3aUMOJECHCTBUM MPU BBHINOJHEHUU HCCIEJOBAaHUN U MPOEKTOB
(u3HYECKON HAIPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

® - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO JEATEIbHOCTD;

e - MOTpeOHOCTH, B (POPMUPOBAHMM HOBBIX 3HAHMM, B TOM uucie (OpMYyJIHpPOBATH HJEH,
MOHSATHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBJICHUSX;

® - 0co3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PUBHKY;

¢ - [UNIAHUPOBAHUC CBOCTO PA3BUTHS B HpI/IO6pCTCHI/II/I HOBBIX (1)I/I3I/I‘ICCKI/IX 3H3HPII>1;

¢ - CTPCMIICHUC aHAJIM3UPOBATDb U BBIABJIATH B3AUMOCBA3H IIPUPODLI, 06H_[€CTBa 1 OKOHOMHMKHU,
B TOM 4YHUCJIC C HCIIOJIb30BaHHUCM (1)I/ISI/I‘IGCKI/IX 3HaHHfI;

® - OIICHKAa CBOUX JECHUCTBUUA C YUYETOM BIIMSHHS HAa OKPYKAIOWIYI CpPENy, BO3MOXKHBIX
rJ1I00aJIbHBIX MOCTIEACTBUH.

METANIPEAMETHBIE PE3YJIBbTATbBI

B pesynbrare ocBoeHHS TporpamMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanusi y oOyuatomerocsi OynyT cQOpMUPOBaHBI MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIINE TI03HABATEIbHBIE YHUBEpCAJIbHbIE Y4YeOHbIE ACHCTBUS, KOMMYHHUKAaTUBHbBIC
yYHHUBEpCaIbHbIC yUeOHbBIC ICHCTBHUS, PETYIATUBHBIC YHUBEPCATbHBIC yUeOHBIC TCHCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue 1eicTBUA:

BBISIBJISITh U XapaKTePU30BaTh CYLIECTBEHHBIE IPU3HAKH OOBEKTOB (SIBJICHUIN);
yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(PUKALIMK, OCHOBAHUS JJ1s1 000011IEeHNs
Y CPaBHCHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTpUBaeMbIX (paKkTax, TaHHBIX U
HaOIIOEHUSAX, OTHOCSIIMXCA K PU3NYECKHUM SIBICHUSM;

BBISIBJISITh NPUYMHHO--CJIEICTBEHHBIE CBSI3M MPU HU3YYEHUU (PU3MYECKUX SIBICHUN U
IIPOILIECCOB, JENaTb BBIBOABI C HCMOJb30BAHUEM JEIYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOUE€HH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SAX (PU3HMUECKUX BEJTNYMH;
CaMOCTOSATENIbHO BBIOMpPAaTh CHOCOO pemeHuss y4yeOHOW (u3myeckod 3anayu
(cpaBHEHHE HECKOJBKHX BapHUAHTOB pEILIEHUS, BBHIOOpP Hanbosiee MOIXOMASILEro C
Y4ETOM CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKHe 1eHCTBUSA:

HCITOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATSIILCKUA HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH IO CAaMOCTOATEIHLHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN
(U3UYECKHI SKCIIEPUMEHT, HEOOJIBIIIOE NCCISA0BAaHNE (PU3UUECKOTO SBIICHUS;
OIICHWBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTHh MH(OPMAIIHIO, TTOJYICHHYIO B XOJI€
WCCIICIOBAHMS WIIH DKCIICPUMEHTA,;



CaMOCTOSITeNIbHO  (OpMYyJIUpOBaTh O0OOIIEHHS W BBIBOABI 1O  pe3yjbTaTaMm
IPOBEIEHHOTO HAOIIOEHUS, ONbITA, UCCIIEIOBAHUS;

POTHO3UPOBATH BO3MOXKHOE JasibHENIIIee pa3BUTHE (DU3NUYECKUX MPOIIECCOB, a TAKKE
BBIJIBUTaTh MPEANOI0KEHNSI 00 UX pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Pabora ¢ ungopmanmein:

OPUMEHATh PA3JIMYHbIE METOJbl, MHCTPYMEHTBI M 3alpoChl MpPU TMOHCKE M OTOOpE
uH(GOPMAIUHU WK JAaHHBIX C YUETOM MPEANIOKEHHON yueOHOM (pru3nueckoi 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh NHPOPMALIUIO PA3TUYHBIX
BUJIOB U (DOPM TIpE/ICTaBICHUS;

CaMOCTOSATENIbHO BbIOMpATh ONTHUMAIbHYIO (QOpMy MpeacTaBieHus HHQOpMaUuu U
WUTFOCTPUPOBATh pPEIIaeMble 3aJa4d HECIOKHBIMA CXEMaMH, JHarpaMMaMu, WHOM
rpaduKoi ¥ UX KOMOMHALIUSAMHU.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE YUueOHbIe 1elicTBUS:

B XO0/A€ OOCYyXJeHus y4eOHOro maTepualia, pe3yjbTaTOB Ja0OpaTOPHBIX pabOT u
IIPOEKTOB 33J1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIAEMOM TEMbI M BBICKA3bIBATh UJICH,
HaIleJICHHBIC Ha PEIIeHHE 3a/1a4H U MMOJIIepKaHue OJ1aroKenaTeTbHOCTH OOIICHNS;
COMOCTABIIATh CBOM CYXKJACHHUS C CYXICHUSMU JPYyTUX YYaCTHUKOB JIHAJIOTa,
OOHapYXUBATh Pa3INYNe U CXOACTBO MO3UITHIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

nyOJWYHO  TPEACTABIATh PE3YNbTaThl  BBIMIOJHEHHOTO  (PU3UYECKOTO  OTbBITA
(9KCTIEpUMEHTa, UCCIICOBaHUS, TIPOEKTA);

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYATLHON pabOTHI
Y peIICHUU KOHKPETHOM (u3nIecKor MpoOIeMBbl;

NPUHUMATh II€Id COBMECTHOM JICSTEIIBHOCTH, OPraHW30BBIBATH JCHCTBUS TO €&
JOCTIDKEHUIO: PACIIPECNIATh POJIM, OOCYKIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

BBITIOJIHATh CBOIO 4acTh PaOOThI, JOCTUTasi KAa4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaTpaBICHUIO U KOOPIAUHUPYS CBOU JICUCTBUS C IPYTUMU YICHAMH KOMaH/IbI;
OIICHMBATh KauyeCTBO CBOETO BKJIaZa B OONMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSITEILHO CPOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryiasitTuBHBbIC YHUBepPCaIbHbIE y4eOHbIE 1eiiCTBUA

CaMoopraHm.aunﬂ:

BBISIBJISITH TTPOOJIEMBI B )KU3HCHHBIX U YUCOHBIX CUTYAIIUSX, TPEOYIONTUX JJIS PEIICHMUS
buznuecKnx 3HaAHWUM;

OPHEHTHUPOBATLCSA B PA3IUYHBIX MOIXO0JAX MPUHATHS PEIICHUN (MHIWBHIYaITHHOE,
MPUHSTHE PEIICHUS B TPYIINE, TPUHATHE PEIICHUN TPYIITION);



CaMOCTOSITEIIbHO COCTaBJATh AJITOPUTM pElIeHUs (PU3MYECKOW 3aJaud WM IJIaHa
UCCJIEIOBAHMSI C YYETOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEW,
apryMEHTUPOBATh IIPEJIaracMble BApUaHThI PEIICHUM;

JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTpOJIL, 3MOHH0HaJII)H])Il7[ HHTECJIVICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAIlMU U IIPEIJIaraTh IJIaH €€ N3MEHECHMUS;

OOBACHATh MPUYHMHBI JOCTHXKEHHS (HEAOCTUKEHHUS) pe3yibTaTOB JAEATEIbHOCTH,
JaBaTh OLUEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B ICSITEIILHOCTh (B TOM YHUCJIE B XOJI BBIMOJIHEHUS (PU3NYECKOTO
UCCJIEIOBAHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB, HM3MEHUBIIUXCS
CUTYyaIUil, yCTAHOBJIEHHBIX OIINOOK, BO3HUKILINUX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO APYroro 4ejoBeKa B X0JI€ CIOopa WU JUCKYCCUU HAa HAYYHYIO
TE€MY, TIOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPyIoro;

OpU3HAaBAaTh CBOE MpPaBO Ha OIMMOKY NOpH pelieHHH (U3MYECKUX 3aJad WId B
YTBEPKICHHAX HA HAYYHBIE TEMBI U TAKOE K€ ITPABO APYTrOTO.

INPEAMETHBIE PE3YJIBTATHI

K xoniy oOyueHus B 7 Kjacce ImpeaIMETHbIE PEe3yJbTaThl HA 0a30BOM YpOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUS: (U3MYECKUE U XUMHUYECKUE SBJICHUS, HAOII0/IEHUE,
AKCIIEPUMEHT, MOJIENb, TUIOTE3a, CAMHUIBI (PU3UUECKUX BEJIIMYUH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE, KUIKOE, Ta3000pa3HOE), MEXaHUUECKOe
IBUKEHUE  (paBHOMEPHOE, HEPaBHOMEpPHOE, MPSAMOJIMHEMHOE), TPaeKTopHs,
paBHOJEHCTBYIOIIAast cuia, nedopmanusa (ynpyras, IUIacTUYecKas), HEBECOMOCTbD,
COOOIIAIOIITUECS] COCY/IBL;

paznuuath sBiaeHus (AU Qy3usi, TEMIOBOE IBUKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
IBWKECHUE, HEPABHOMEPHOE JBWKECHHUE, NHEPLIUS, B3aUMOJCHUCTBUE TEJl, PABHOBECHE
TBEPABIX TEN € 3aKPEIJIEHHON OCHIO BpALICHUs, IIepe1ada JaBICHUS TBEPABIMU TEIAMH,
KUIKOCTSIMU W Trazamu, arMocepHOe JaBiieHHE, IUIaBaHHE TeJ, MPEBpallCHHUS
MEXaHUYECKOW HYHEPTUH) MO OMMCAHUIO UX XapAaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MNPOSIBICHNE N3YUYEHHBIX (PU3UUECKUX SBICHHUM B OKpYKaIOLEM MUpE, B
TOM 4ucie (PU3UYECKUE SIBICHHUS B MPUPOJE: MPUMEPHI ABUKEHUS C Pa3TUYHBIMU
CKOPOCTSIMM B JKMBOM W HEXUBOW NPUPOJE, ACHUCTBUE CHIIBI TPEHUS B NPUPOAE U
TEXHHUKE, BIMSHHE aTMOC(EpHOTO JaBIIEHUS HA KUBOW OpPraHM3M, IUIaBaHUE PHIO,
phlYary B TEJE YeJIOBEKa, MPU 3TOM IEPEBOJNUTH NMPAKTHUECKYIO 33Ja4y B Y4EOHYIO,
BBIJIETISITh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3UYECKUX SBJICHUH;



OMKCHIBATH U3yUYECHHbBIE CBOMCTBA TEN U (PU3NUYECKUE ABIICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00BEM, MJIOTHOCTh BEUIECTBA, BPEMs, IMyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC T€Ja, CUJIa TPEHHUSL, TaBICHHE (TBEPIOTO
TeJa, JKUJIKOCTH, ra3a), BbITAJIKUBAIONIAsl CHJIa, MEXaHH4YecKas padoTa, MOUIHOCTD,
IUIEYO CHUJIbI, MOMEHT CHJbI, KO3(P(QHUIMEHT IO0JIE3HOr0 MACHCTBUS MEXaHU3MOB,
KUHETHYECKass U TOTEHIMANbHAsl SHEPTHsl), MPU ONUCAHUM MPABUIHLHO TPAKTOBATH
(Gu3MUecKUil CMBICI HCHOJB3YEeMbIX BEIMYMH, HX OO0O3HAYEHUS U €IUHHUIIBI
(Gu3MUecKUX BEIUYMH, HAXOAUTh (OPMYIIbI, CBS3bIBAIOIIME JaHHYIO (DU3HUUYECKYIO
BEJIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpaUKd H3YYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIINYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3MYECKHE SIBICHHS M MPOLIECChl, HCIOJb3Ys
npaBuia CJI0KEHUs! cuil (BIIOJIb OJHOM mpsMoii), 3akoH ['yka, 3akoH Ilackais, 3aKkoH
ApxuMmena, OpaBuiIO paBHOBecHUsl pbluara (OJI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXpaHEHUS MEXAaHWYECKOM »HHEPruy, IpUd OTOM J1aBaThb CJIIOBECHYIO
(bOopMyITHPOBKY 3aKOHA M 3aITUCHIBATH €0 MAaTEMAaTHUYE€CKOE BHIPAKCHHE,;

OOBSCHATh (PU3MUECKHE SIBICHMSI, MPOLIECCHl M CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBISATH PUUNHHO-
-CJIEJICTBEHHbIE CBS3H, CTPOUTHh OOBsICHEHUE U3 1—2 JOTMYECKUX IIaroB ¢ OMOpOW Ha
1-2 wu3ydeHHBIX CBOWCTBA (PU3MYECKUX SBICHUN, (U3MUECKUX 3aKOHA WIHU
3aKOHOMEPHOCTH;

pemiath pacu€THele 3a7aud B 1—2 JEHCTBUS, HUCHOJIb3Ys 3aKOHbI U (OPMYIIBI,
CBA3BIBAIOLIME (PU3MYECKHE BEJIIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3aJadd
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATh (PU3UUYECKHE BEIUYUHBI B (DOPMYIBI U
MIPOBOJUTH PACUYEThI, HAXOAUTH CIPABOYHBIE JAaHHbIE, HEOOXOAUMBIE IS PEIICHUS
3a/1a4, OIICHUBATh PEATMCTUIHOCTD MOTYUYEHHON (PU3NYECKON BETUIHHBL;
pacmo3HaBaTh MNPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh NPHU MOMOUIM (PUIUIECKUX
METOJIOB, B OIMCAaHWU MCCIIEIOBAHUS BBUIEIATH IPOBEPSEMOE MPEIIIOIOKEHUE
(rumoTe3y), pas3nuyarb W HMHTEPIPETUPOBATH MONYYEHHBIM pe3ynbTar, HaXOoIuTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BBIBOJIBI 110 €r0 Pe3ysibTaTaMm;

MIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WU (PU3NYECKUX CBOMCTB
Ten: (GOpMyIMPOBATH TNPOBEPSEMbIE MPEANONOKEHUS, COOMpPATh YCTAHOBKY U3
PEeAI0KEHHOT0 000PYI0BAHMS, 3aITUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BBIBOJIbL;
BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSHUS, BDEMEHU, MacChl Tela, 00bEMa, CUJIbI U
TEeMIIepaTypbl ¢ MCHOJIb30BAHUEM AHAJOTOBBIX M HU(POBBIX NPUOOPOB, 3aMUCHIBATH
MoKa3aHus MpuOOPOB C yUETOM 3aJaHHON aOCOJIFOTHOM MOTPEIIHOCTH U3MEPEHUH;
IIPOBOJIMTH HCCIICIOBAHUE 3aBUCUMOCTU OJTHOM (PU3MUECKON BEJIMYUHBI OT JIPYTOU C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PABHOMEPHO JIBHXKYLIETOCS
TeJa OT BPEMEHM JBUKEHHUS Teja, CUJIbl TPEHUS CKOJIbKEHHUSI OT Beca Tesa, KauecTBa
00pa0OTKM TMOBEPXHOCTEH TE€JI W HE3aBUCHUMOCTH CHWJIBl TPEHUS OT IUIOLIaAU
CONPUKOCHOBEHUS TE€Jl, CUJIbl YIIPYTOCTH OT yJIMHEHUS MPYKUHBI, BHITAIKUBAIOIICH



CWIbl OT OOBEMA MOrPYXKEHHOM 4YacTH Tela U OT IUIOTHOCTH MKHUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tejda, OT TNIyOWHBI, Ha KOTOPYIO IMOTPY>KEHO TeJo,
YCIIOBUI IJIaBaHUS TeJl, YCJIOBMH paBHOBECHsI pbpluara U OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM Y4YEOHOTO MCCIEOBAaHUS, COOUPATh YCTAaHOBKY U BBINOJHATH
U3MEpEHUs, CIeays Mpelo)KeHHOMY TUIaHy, (DMKCUPOBATh Pe3yJbTaThl MOJTYyYeHHOU
3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BHJIE€ MPEIJIOKEHHBIX TaOIHI U rpaduKoB,
JIeaTh BBIBOJbI MO PE3YJIbTATAM UCCIIEAOBAHUS;

OPOBOJUTh KOCBEHHbIE HM3MEpeHUs (U3MUECKMX BEIUWYUH (IJIOTHOCTh BEIIECTBA
KUIAKOCTH U TBEPAOTrO TEla, CUIa TPEHUS CKOJBXKEHUs, JaBICHUE BO31yXa,
BBITAJIKMBAIOIIAS CHJIA, JIEWCTBYIOIIAsE Ha TNOTPYKEHHOE B JKUAKOCTh TEJO,
KOA(PGUIIUEHT TMOJIE3HOTO JACHCTBUA MPOCTHIX MEXAHU3MOB), CIEIYys MPEATIOKEHHOM
UHCTPYKLUU: IIPU BBINOJIHEHUH U3MEPEHUN COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY
Y BBIYUCIISATh 3HAYEHNUE UCKOMOW BEJIMYHHBI;

coOno/IaTh TpaBWJIa TEXHUKKA OE30MaCHOCTH TMpuU paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MNPUHIUIBI JEUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAOIITUECS COCYIbI, OapOMETp, phlUar, MOJIBUKHBIN U
HEMOIBMXKHBIN OJIOK, HAKIIOHHAS MJIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM HA KX OMHUCAHUS (B TOM YHMCIE: MOAIIUIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUPABIMYECKUN IMpPEecc, MaHOMETpP, BBHICOTOMEp, MOPIIHEBOW HAcoc,
apeoMeTp), UCMOJIb3Yysl 3HAHUSI O CBOMCTBAX (DU3WUYECKUX SIBICHUM M HEOOXOIUMBIE
¢u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TNPUMEPHl (HAXOAUTh WHMOPMALMIO O TNpPHUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUU B TOBCEIHEBHOW >KHM3HU JUIsl oOecredeHus
Oe3omacHoCcTH TpH oOOpalieHuu ¢ MpudopaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXPAaHEHHUS 370pOBbSI U COOJIIOJIGHUST HOPM 3KOJOTHYECKOrO TOBEJIEHUS B
OKpY>Karolllel CpefIe;

OCYIIECTBIISITh OTOOP HMCTOYHMKOB HH(poOpMaiuu B VHTepHETe B COOTBETCTBUU C
3aJIaHHBIM [IOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUH U ITyTEM CPaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIJCNIATh HH(POPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUUBON
WM MOXET ObITh HEJJOCTOBEPHOIA;

UCIIOJIb30BATh MPU BHIMOJHEHNUN YUEOHBIX 3a1aHUI HayYHO--TIOMYJISIPHYIO TUTEPaTypy
¢u3znueckoro cojiepkKaHusi, CIpPaBOYHbIE MaTrepuaibl, pecypcbl cetu HWHTepHer,
BJIaJIeTh NpUEMAMU KOHCIIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALUHU W3
OJTHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOILEHHSI Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpMALK (PU3UUYECKOTO COAEPKAHUSA, B TOM YUCIE MyOJUYHO JI€TaTh
KpaTKHE COOOILEHHS O PE3YJIbTATaX IPOEKTOB WM YUYEOHBIX UCCIEAOBAHUI, IPU ATOM



IrPaMOTHO HCIOJIb30BaTh W3YYCHHBIH MOHATHHHBIA ammapaT Kypca (U3WKH,
COIIPOBOK1AaTh BBICTYIUICHUE IIPE3CHTALIUEN;

IIPU BBITIOJIHEHUH YYEOHBIX MTPOEKTOB U MCCIIEOBAHUI paclpeneisaTh 00s13aHHOCTH B
IPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMU 3a1a4aMHU, CJIE€IUTH 32 BBIITOJIHEHUEM TUIaHA
JEHCTBUM, aJeKBATHO OLIEHHWBAaTh COOCTBEHHBIM BKJIaJ B JAESITEIbHOCTh TPYIIIBI,
BBICTPAMBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K koHy oOyueHus: B 8 Kjacce npeaMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSHUS BEIIECTBA, KPUCTAUIMYECKUE W aMOp(HBIE Tela,
HACBIIIIEHHBIN U HEHACHIIIIEHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSIS
SHEPrusl, TEIUIOBOW JABUTATEINb, SJIEMEHTAPHBIN JICKTPUUECKUAN 3apsij, IIEKTPUIECKOE
noJie, MPOBOJHUKU U AUDJIEKTPUKH, MOCTOSHHBIM SJIEKTPUUYECKUUA TOK, MATHUTHOE
oJIe;

paziuuarh SIBJICHUS (TEIUIOBOE pACIIMPEHUE U CKATHE, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMAauMBaHUE, KaNWULSIPHBIE SBJICHUS, WCHApEHUE, KOHJEHCAIus,
IUTaBJICHWE,  KpucTtajuim3auus  (OTBep/ieBaHME),  KUIEHHWE,  Terulonepeaayda
(TerI0NpPOBOHOCTh, KOHBEKIUS, M3IyUEHHUE), DJEKTpU3alUs Tell, B3aUMOJEHCTBUE
3apsiIoB, JEUCTBUS DJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aUMOCHCTBHUE
MarHuTOB, JEHCTBHE MArHUTHOTO MOJiI HA MPOBOJHUK C TOKOM, JICKTPOMAarHUTHas
WHIYKIMS1) 1O ONHCAaHUI0 HUX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (U3HUECKOE SIBIICHHUE,

pacro3HaBaTh MPOSBIICHNE N3YUEHHBIX (PM3UUCCKUX SBICHHUN B OKPYKAIOIEM MUPE, B
TOM 4Hcie (U3NUECKUE SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATSIKEHUE U
KalWUIApHbIE SIBJICHUS B MPUPOJAE, KPUCTAUIbl B mIpupoje, uznydeHue CollHIIa,
3aMep3aHue BOJOEMOB, MOpCKUE OpH3bl, 00pa3oBaHUWE POCHI, TyMaHa, WHEs, CHEra,
ANIEKTPUYECKUE SBJICHUS B aTMocdepe, IJIEKTPUUECTBO JKUBBIX OpPraHU3MOB,
MarHuTHoe moJie 3emii, Japeid MOoJIF0COB, POJIb MATHUTHOTO TOJIS IS KU3HU Ha
3emiie, MOJIIPHOE CUSIHUE, TIPU 3TOM IMEPEBOJIUTh MPAKTUUYECKYIO 33/1auy B YUEOHYIO,
BBIJICTISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUBHUECKUX SBJICHUII;

OMUCHIBATh U3YUYEHHBIC CBOMCTBA TEJI U (PUBHUECKUE SIBJICHUS, UCTIOIB3Ys (PU3UUECKUE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPrusi, KOJUYECTBO TEIUIOTHI, YJeJbHAsS
TEIUIOEMKOCTh  BEILIECTBA, YJIeJIbHAsI TEIUIOTAa IUIABJICHUS, YJEeJIbHAs TEIioTa
napooOpa3oBaHusl, yJenbHasl TEIJIOTa CTOPAHMs TOIUIMBA, KOI(PHHUIIMEHT MOJIE3HOTO
JNEUCTBHS TEIUIOBOW MAIlVHbI, OTHOCUTENbHAS BJIAXHOCTh BO3/1yXa, JJEKTPUUYECKUU
3apsii, CuUja TOKa, OJJIEKTPUYECKOE HAIpPSKEHHE, CONPOTHUBICHUE IPOBOJHUKA,
yACIBHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta U MOITHOCTD JEKTPUUECKOTO TOKA), IPH
OMMUCAaHUM TPABUJILHO TPAKTOBATh (DU3WUYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH,
0003HaYEHUS U €AUHUIIBI (PU3NYECKUX BEIIMUMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIINE
JAHHYI0 (PU3MYECKYI0 BEJIWYMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTH TpaduKu
U3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



® XapaKTEepU30BaTh CBOMCTBA Tes, (U3MYECKHE SIBICHHUS M MPOLECChl, HUCIOJb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO--KMHETUYECKOM TEOPUM CTPOEHHUs BEIECTBA,
NPUHLUI CYNEPHO3ULMU IMO0JIe (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsana, 3akoH OMa s yyacTka Lenu, 3akoH Jxkoyns—JIeHna, 3aKOH COXpaHEHHs
SHEPruM, IpU 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alUCHIBaTh €ro
MaTEeMaTU4YECKOE BBIPAKEHHUE;

e OOBACHATH (U3NYECKHE MPOIIECCHl M CBOMCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
CUTYyalUl IIPAKTUKO-OPUEHTUPOBAHHOT' O Xapakrepa: BBISIBJIATD
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHME M3 1—2 JIOTMYECKHX IIaroB ¢
ornopoi Ha 1—2 U3y4eHHbIX CBOMCTBA (PU3NUYECKUX ABICHUM, (DU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

e pemarb pacy€THbIE 3a7auyd B 2—3 JCHCTBUS, MCHOJB3YsS 3aKOHbl U (HOpMyJbI,
CBA3BIBAOLIME (PU3MYECKHE BEJIIMYMHBI: HAa OCHOBE aHajlM3a YCIOBHUS 3aJadd
3aIMChIBAaTh KPAaTKOE YCIOBUE, BBISBIATH HENOCTATOK JAHHBIX JUIS PELICHUs 3a1a4H,
BBIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JUIsl €€ peleHUs], IPOBOAUTH PACUEThI U
CpaBHMBATH MOJYYEHHOE 3HAaUCHHE (PU3MUECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;

® pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MpPU HOMOIIM (HU3HUECKUX
METOJOB, HCIOJb3ysl  ONHWCAHUE  MWCCIENOBAHUA,  BBIACIATH  IPOBEPAEMOE
IIPEAIIOJIOKEHNUE, OLICHUBATh IIPABUIIBHOCTH IOpsAJKA IPOBEICHMsS HCCIEHOBaHMUS,
J€J1aTh BBIBOJIBI;

® TIPOBOJUTH OIBITHI 10 HAOMIOACHUIO (PU3UUYECKUX SBJICHUM MIN (PU3NYECKUX CBOMCTB
Ten (KalWuIApHbIE SIBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3AyXa OT €ro o0béMa,
TEMIIEPATYPBI, CKOPOCTH ITPOLIECCA OCTHIBAHUS U HAIPEBAHUS IPY U3JIYYEHUH OT LIBETA
U3ydaome (Imorjomariiei) MOBEepXHOCTH, CKOPOCTh HUCHApeHHs BOABI OT
TEMIIEPATYPBl KUAKOCTHM M IUIONAAM €€ TNOBEPXHOCTH, OJJIEKTPU3ALUA TeIl U
B3aUMOJCHCTBUE DJIEKTPUYECKUX 3apsA0B, B3aUMOJECUCTBHAE ITOCTOSIHHBIX MAarHUTOB,
BU3YQJIM3aLAs] MATHUTHBIX I1OJIEH OCTOSIHHBIX MAarHUTOB, AE€UCTBUASI MATHUTHOTO T1OJIS
Ha INPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA DJIEKTPOIBUIATEIIS
IIOCTOSIHHOTO TOKa): (OpMyJIHpoOBaTh IPOBEPSiEMbIE NPEAINOJI0KEHUS, COOUpPATh
YCTAHOBKY U3 MPEIJIOKEHHOTO O000pYyIOBaHUsS, OMNUCHIBATH XOJ ONbITA U
bopMyIUpOBaThH BHIBOHI,

® BBINOJHATH NPSAMBIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBHON BIIAXXHOCTU BO3AYXa,
CWJIbl TOKA, HANpPSDKEHHsI C HKCIOJb30BAaHUEM AHAJIOTOBBIX NPUOOPOB M JAaTYMKOB
(U3MUECKUX BEJIIMYMH, CPaBHUBATH PE3YyJbTAThl U3MEPEHUUA C YYETOM 3aJaHHOM
a0COMIOTHON MOTPEIIHOCTH;

® [IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOMN (PM3MUECKON BEIMYHMHBI OT APYIroO ¢
HCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCHUMOCTH CONMPOTUBIEHUS MPOBOAHUKA OT
€ro JUIMHBI, IJIOIIAAH MOIIEPEYHOI0 CEYEHHUs U YACIBHOIO CONPOTUBIICHUS BELIECTBA
IIPOBOJIHUKA, CUJIbI TOKA, HYIIETO YePE3 IPOBOIHUK, OT HANPSKEHUS Ha IPOBOHHUKE,
UCCIIEJOBAHUE TOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEJUHEHUH IPOBOJIHUKOB):



IJIaHUPOBATH MCCIIEJOBAHUE, COOMPATh YCTAHOBKY U BBINIOJHATh U3MEPEHUS, CIAEAYS
IpeI0KEHHOMY TUIaHy, (UKCUPOBATh PE3YJIbTAThl MOTYYEHHON 3aBUCUMOCTH B BHJIE
TaOJIML ¥ TPaUKOB, ENaTh BHIBOJIBI 110 pe3yibTaTaM UCCIIEIOBaHMUS;

IPOBOJIUTH KOCBEHHbIE M3MEpEeHUs (PU3MUecCKUX BeIHUuH (yIenbHas TEII0EMKOCTh
BEIIIECTBA, COIIPOTUBIICHUE MTPOBOJAHMKA, PA0OOTAa U MOILIHOCTb 3JIEKTPUUECKOIO TOKA):
IUIAaHUPOBATh U3MEPEHMs, coOupaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY, CJEays
NPEJI0KEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUEHHUE BEJIMYNHBI;

co0iroAaTh MpaBuUia TEXHUKM O€30MacHOCTM Ipu padboTe ¢ JabopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh NPUHLUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha MX OMNHUCaHUA (B TOM YUCIE: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIepMEeTp, BOJBTMETP, CUETUMK HIIEKTPUUECKOU
SHEPrUU, dJIEKTPOOCBETUTENIbHBIE IPUOOPBI, HArpeBaTeNIbHbIE 3JIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUUYECKUE MNPEJOXPAHUTENN, SJIEKTPOMArHUT, 3JEKTPOJBUIaTEbh
MOCTOSTHHOTO TOKAa), HUCIOJb3ys 3HAHHA O CBOMCTBaX (PU3MUECKHX SABICHUN U
HeoO0XouMble (PU3MUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA W U3MEPHUTENbHbIE NMPUOOPHI IO
CX€MaM M CXeMaTHYHBIM PUCYHKaM (3KUJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, JBUTATENb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh
CXEMBI JIEKTPUYECKHUX LIENeH C MOCIEeA0BATENbHBIM U NapauIeIbHbIM COEIMHEHUEM
AJIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUYECKUX 1IeTeH;
OPUBOAUTH TNPUMEPHl (HAXOAWTHh HH(GOPMALMIO O MpPUMEPax) MPAKTHUECKOTO
UCIIOJIb30BaHUSl (PU3WYECKUX 3HAHUU B IOBCEIHEBHOM >KHU3HU Mg OOecreyeHus
0e30macHOCTH MpHU OOpalleHHuH ¢ OpudopaMu M TEXHUYECKUMHU YCTPONCTBAMU,
COXpaHEHUsl 3J0pOBbsI U COOJIOAEHUS HOPM 3KOJOTMYECKOrO0 TIOBEJICHUS B
OKPYXarLEen Cpee;

OCYLIECTBJIATh MOMCK HH(pOpManuu (¢u3nueckoro coaepxkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUM W MyTEM CpPAaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIIEATh MH(GOPMAIMIO, KOTOpas SBISETCS NPOTUBOPEUMBON WM MOXKET ObITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YU€OHBIX 3a/1aHUi HAYYHO--TIONYJISIPHYIO JIUTEPATYPy
(¢u3nyeckoro cojep)kaHus, CIpPaBOYHbIE MaTepuaibl, pecypcsl cetu HHTepHer,
BJIaJIeTh NMpPUEMAMHM KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HHPOpPMALMU U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbBIC IMCbMEHHBIE M KpaTKHE YCTHbIE COOOIIeHus, 00001as
UH(OPMALIMIO U3 HECKOJIBKUX MCTOYHMKOB (PU3UUYECKOTO COIEP)KAHMS, B TOM UYHUCIIE
nyOJMYHO  TPEACTABIATh  PE3YNbTaTbl MPOEKTHOW WM  HCCIEA0BATENbCKOU
JEeSATENbHOCTH, IPU 3TOM I'PAMOTHO MCIOJIb30BATh U3yUYECHHBIA MOHATUIHBIN anmapat
Kypca (pU3MKH, COMPOBOXK/IAaTh BBICTYIUICHHE MTPE3CHTALIUEIH;



OpY BBINIOJHEHUU YYEOHBIX MPOEKTOB W HCCIAEAOBaHUN (DU3MUYECKUX MPOLIECCOB
pacnpenenaTb 00sI3aHHOCTU B T'PYINE B COOTBETCTBUU C MOCTABJICHHBIMU 33Ja4aMH,
CIEAUTh 3a BBIIOJHEHUEM IUIAHA JEWCTBUHM M KOPPEKTHUPOBATH €ro, aJcKBaTHO
OIICHWBATh COOCTBEHHBI BKJIAJ B JCATENBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, TIPOSBIISSI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoniy oOyueHus B 9 Kjacce mpeaMeTHbIE Pe3yJbTaThl HA 0A30BOM ypOBHE JOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUI:

UCIIOJb30BaTh MOHSTHUSA: CHUCTEMa OTCYETA, MaTepHalbHas TOYKa, TPACKTOpHS,
OTHOCUTEIbHOCTh MEXAHUYECKOTO JIBIXKEeHHUSI, epopmarus (ynpyrasi, riiacTu4ecKkas),
TPEHHUE, IIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M TEPErpy3Kd, LEHTP
TSKECTH, aOCOIIOTHO TBEPIOE TENO, LEHTP TAKECTU TBEPAOrO Tea, paBHOBECHE,
MEXaHWYECKWe KoueOaHusi W  BOJHBI, 3BYK, HWH(QPa3ByK U  yIbTPa3ByK,
AJIEKTPOMATHUTHBIE BOJIHBI, ITKaJIa JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPHl WCITyCKaHWS W TIOTJIONIEHUs, anbda-, OeTa- W ramma-
U3JIyYEHUs1, U30TOIbI, AJI€pHAas SHEPreTHKa;

pasziuyarh SIBJIICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENWHOE JBHKECHHE,
PaBHOYCKOPEHHOE MPAMOJIMHENHOE BUYKEHKE, CBOOOTHOE TIaICHHUE TEJ, PABHOMEPHOE
IBWKEHUE 110 OKPYXXHOCTH, B3aMMOJEUCTBUE TEJN, PEAKTHUBHOE JBHKCHHE,
KosiebaTenbHOe JABMKEHHUE (3aTyXalolllMe W BBIHYKJACHHBIE KOJIeOaHUs), PEe30HaHC,
BOJIHOBOE JIBIJKEHHME, OTpPaX€HUE 3BYKa, NPSIMOJMHEWHOE paclpoCTpaHEHHUE,
OTPAKEHUE U NTPETIOMIICHHUE CBETA, IOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KECHHE
0emoro cBeTa B CHEKTP U CJOXKEHUE CHEKTPaJbHBIX I[BETOB, IUCIEPCUs CBETa,
€CTECTBEHHAs PaANOaKTUBHOCTb, BOSHUKHOBEHHUE JIMHENYATOTO CHEKTPA U3ITyUCHHUS)
[0 ONHCAHUI0 UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JAEMOHCTPHUPYIOIINX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NUYECKUX SBJICHUHN B OKpYyKaloieM Mupe (B
TOM uucie GU3NUecKUe SIBJICHUS B MPUPOJE: MPUIUBLI U OTJIMBBI, ABUKEHUE TJIAHET
ConHe4HOM cUCTEeMBl, pEAKTUBHOE IBMYKEHHUE )KMBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMUYECKHME BOJHBI, ILyHAMH, 3XO, LBETa Tell,
ONTHUYECKUE SIBICHUS B NPUPOAE, OHOJOTMYECKOe JIEWCTBHE  BHJIMMOIO,
YIbTPAPHUOIETOBOTO U PEHTTEHOBCKOTO M3JIYYEHUH, €CTECTBEHHBIM PaJOAKTHUBHBIN
¢boH, KOCMHUYECKHE JIy4H, PAJUOAKTUBHOE W3IyUYeHHUE MPUPOIHBIX MHUHEPAJIOB,
JIEUCTBUE PAJMOAKTUBHBIX U3TyYEHUN HA OPraHU3M YEJIOBEKa), IPU TOM MEPEBOIUTH
MPAKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIICIATh CYIIECTBEHHbIC CBOMCTBA (TIPU3HAKH)
(bu3MUeCKUX SABJICHU;

OMKCHIBATH U3YUYECHHBIE CBOMCTBA TEN U (PU3NUYECKUE SABIICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYUHBI (CpeHssI U MTHOBEHHAs! CKOPOCTh Tejia TP HEPABHOMEPHOM JIBHUKECHUH,
YCKOpEHHE, MepeMEIleHUe, MyTh, YII0Basi CKOPOCTb, CUJIa TPEHUs, CUJIa YIPYTOCTH,
CUJIa TSDKECTH, YCKOpEHHE CBOOOJHOrO MaJeHUs, BEC Tella, UMITYJIbC Tela, UMIYJIbC
CWJIbI, MEXaHUYECKasi pab0Ta U MOIIHOCTh, MOTEHIUAIbHAS SHEPTH TeNa, OJHATOIO
HaJl TOBEPXHOCTHIO 3€MJIH, MOTEHI[MATIbHAS SHEPTHS CKATOM MPYKUHBI, KHHETHYECKast



SHEPrus, NOJTHAS MEXaHUUYECKasi SHEPTus, IEPUO U YacTOTa KOJIeOaHH, ITTMHA BOJTHBI,
IPOMKOCTB 3BYKa W BBICOTA TOHA, CKOPOCTh CBETA, MIOKA3aTEIb MPEIOMIICHUS CPEJIbI),
IPY ONMUCAHUU TIPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOIb3YEeMbIX BEJIUYUH,
0003HAYCHUS U €IUHUIIBI (PU3UUYECKUX BEIIMYMH, HAXOAUTHh (DOPMYJIbI, CBSI3bIBAIOIIINE
JAHHYI0 (U3UYECKYI0 BEIWYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH Tpapuku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA TeN, (PU3UUECKHUE SBJICHUS U MPOLECCHI, UCTIOIb3Ys 3aKOH
COXPAaHEHHUS PHEPTHH, 3aKOH BCEMHPHOTO TATOTCHMSI, IPUHIIUI CYNEPIO3UIIMHA CHUII,
MPUHIIAT OTHOCUTEIbHOCTH ["anuies, 3akonsl Hpl0TOHA, 3aKOH COXPaHEHUS UMITYJIbCA,
3aKOHBI OTPAXEHHUS W TPEIOMIICHHS] CBETa, 3aKOHBI COXPAHEHHS 3apsSAOBOTO U
MaccOBOTO YHCET TMpPH SAEPHBIX pEakUuusx, MNpH OTOM JaBaThb CJIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3aITUCHIBATH €0 MaTEMAaTHUYECKOE BHIPAKCHHE;

OOBSCHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA TeN, B TOM YHUCIE MU B KOHTEKCTE
CUTyallMii  TPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATh  MPUUYUHHO--
CJIEJICTBEHHBIE CBA3H, CTPOUTH O0BsICHEHNE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMOpoii Ha 2—
3 WU3y4YeHHBIX CBOWCTBAa (PU3MYECKUX SBJICHHM, (UIUUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

penath pacu€THbIE 331a4u (OMMPAIOLIUECcs HA CUCTEMY U3 2—3 ypaBHEHUM ), UCTIONb3Ys
3aKOHBI W (HOPMYJIbI, CBSI3BIBAIONINE (U3NYECKUE BEJIMYMHBI: HA OCHOBE aHajmn3a
YCIOBUSl 3a/Jaud 3alUChIBaTh KPAaTKO€ YCJIOBHE, BBIABIATH HEIOCTAIOIINE WU
M30BITOYHBIE JAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE NIl pELICHUS,
NPOBOJUTh PAcUY€Thl W OICHWBATh PEATUCTHYHOCTh TMOJYYCHHOTO 3HAYCHUS
(bu3MYeCKON BEIMYHHBIL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh NPH TMOMOUIM (PUIUIECKUX
METOJIOB,  HCIIOJIb3Ysl ~ ONUCAaHUE  MCCIENOBaHUSA, BBIICIATH  MPOBEPSIEMOE
MPEANOI0KEeHNEe, OIEHUBATh MPABWIBHOCTh TOPSIKA MPOBEICHHS HCCIEIOBAHNUS,
JIeNaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOMIOACHUI U OTIBITOB;

IIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (GU3MUECKUX SIBICHUN WU (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa Hel0TOHA, 3aKOHA COXpaHEHUs! SHEPTUH, 3aBUCUMOCTh
nepruoia KoueOaHui Mpy>KWHHOTO MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI U
HE3aBUCHUMOCTH OT aMIUTATY/AbI MaJIbIX KOJIeOaHUH, MPSIMOIUHEIHHOE pacIIpOCTPaHEHHE
CBETa, pa3joXeHHe OEloro CBeTa B CIEKTpP, M3yUYEeHUE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300paKeHHs TMpeaMera B coOuparomiel JIuH3E,
HAOJIIOZICHUE CIUIOMIHBIX M JIMHEWYAThIX CIEKTPOB H3JIYUYEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTaHOBKY M3 M30BITOYHOTO HabOpa 000py/I0BaHNs, OMUCHIBATH XOJ] OTBITA
U €T0 Pe3yJIbTaThl, POPMYIUPOBATH BHIBODL;

OPOBOJUTH MpPU HEOOXOJIMMOCTHU CEPHUIO NMPSIMBIX H3MEPEHUH, ONpejaesnss cpeaHee
3HAUYCHHUE H3MEPsieMO BeIMYMHbI ((POKYCHOE pPACCTOSIHHME COOMparomel JIMH3bI),
000CHOBBIBaTh BBIOOD CIOCO0a U3MEPEHUS (M3MEPUTEIHLHOTO MPUOOPa);



IPOBOJUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIMYMH C HCIOJIb30BAHHUEM
OpSIMBIX W3MEPEHHHM (3aBUCHMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
IBMOKCHMM 0€3 HadadbHOM CKOPOCTH, MepHofa KoJeOaHWil MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPa)K€HUsI CBETa OT yrIjla MaJeHus u
yria MpeioMIIEHUsl OT YIJia MaJIeHus1): IIaHUPOBaTh HCCIIE0BaHNE, CAaMOCTOSATEIbHO
coOupaTh YCTaHOBKY, (UKCHUpPOBaTh pE3yJbTAaThl IOJYYEHHOH 3aBUCHMOCTH
(¢u3MUecKuX BEIUYUH B BUE TaONUIl U TpadUKOB, J1eaTh BBIBOIBI MO pe3yjbTaTaM
UCCJIeIOBAaHNUS;

POBOJUTh KOCBEHHBIE H3MEPEHHS (PU3NYECKUX BEIUYUH (CpefHsii CKOPOCTb U
YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JABMKEHUH, YCKOPEHHUE CBOOOIHOIO MaJICHHUs,
KECTKOCTh MPYXKHUHBI, KOADPUIIMEHT TPEHUSI CKOJIbXKEHUS, MEXaHUUYecKas paboTa u
MOII[HOCTh, YacTOTa M TEepUOJ KOJNeOAHWH MaTeMaTHUYeCKOTO U MPYKUHHOTO
MasiTHUKOB, OITHYEeCKass Ccujia COOMparolell JHUH3bL, paJUOaKTUBHBIN (OH):
IUTAaHUPOBATh M3MEPEHHUs, COOUpaTh IKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIMIOJIHATH
U3MEpEHMUs], CIeaysl MPEeAIOKEHHON MHCTPYKLNHU, BBIUNCIATh 3HAUYEHHE BEJIMYUHBI U
aHAJIM3UPOBAaTh TMOJYYEHHBIE pe3yibTaThl C YYETOM 3aJaHHOM MOTPEUIHOCTH
U3MEPEHU;

coONo/IaTh TpaBWJIa TEXHUKKA O€30MacHOCTH Mpu paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE NMPHU3HAKK HM3YyUYEHHBIX (DU3MYECKUX MOJeei: MaTepHhalibHas
TOYKa, a0COJIOTHO TBEPIOE TENI0, TOUECUHBbIH MCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IUTAaHETapHasi MOZEJb aTOMa, HYKJIOHHAsi MOJIEJIb ATOMHOT'O S/1pa;

XapaKTepU30BaTh NPUHILUIBI JEUCTBUS HW3YYCHHBIX TMPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONMOPOW HA UX OMHUCAHUS (B TOM YHCIIE: CIUIOMETP, JaTYUKHU MOJOKEHHUS,
PAcCTOSIHUS U YCKOPEHUS, PAKETa, 3X0JIOT, OUKH, IEPUCKOII, poToaIapaT, ONTHIYECKUE
CBETOBOJIbI, CIEKTPOCKOIN, JIO3UMETp, Kamepa BuibcoHa), HCHOIB3Yys 3HAHUS O
CBOMCTBaxX (PM3MUECKUX SBJICHUN U HEOOXOAUMbIC (PU3NYECKHE 3aKOHOMEPHOCTH;
UCTIOJIb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKUX YCTPOMUCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHYECKHX MPOIECCOB MPU PELICHUH y4eOHO--
IPaKTHYECKUX 3a7a4, ONTUYECKUE CXEMbI JJIsl IOCTPOCHHUSI N300pakKeHUH B MJIIOCKOM
3epKalie 1 cOOMparoIel TUH3E;

OPUBOAUTH TNpUMEpbl (HAXOAUTh HHGOPMALMIO O MpUMEpax) MPaKTHUECKOIO
UCIIOJIb30BaHUSl (PU3WYECKUX 3HAHUU B IOBCEIHEBHOW >KHU3HHU I OOECreyYeHUs
0e30macHOCTH TMpU OO0pallleHHuH ¢ OpudopaMu M TEXHUYECKUMHU YCTPONCTBAMU,
COXpaHEHUs1 3J0pOBbsi U COOJIOJAEHUS HOPM SKOJOTHYECKOrO0 TOBEJICHUS B
OKpYXaren Cpee;

OCYLIECTBJIATh MOMCK HUH(popmanuu ¢uznueckoro coaepxkanus B MHTepHere,
CaMOCTOSATENIbHO (OPMYJIMPYST TOUCKOBBIM 3alpoC, HAXOAUTh MYTH ONPEIEICHUS
JOCTOBEPHOCTH TOJYYEHHOH HHPOpMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;



® ICIOJIb30BaTh MPH BHITIOJIHEHUHU YUEOHBIX 3a/IaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATYPy
(bU3MYECKOro COJEpKaHUs, CHpPaBOYHBIC MaTepuaibl, pecypchl cetu WHTepHeT,
BJIQICTh TpUEMAMU KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIUHA W3
OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

® CO03/1aBaTh COOCTBEHHBIC MMMCHbMEHHBIC U YCTHBIC COOOIIEHUSI HA OCHOBE WH(MOpMAITIN
U3 HECKOJIBKMX HCTOYHUKOB (DH3WYSCKOTO COJICpIKAHMS, ITYOJIMYHO IIPEIACTABIIATH
pe3yabTaThl MPOCKTHON WJIM MCCIIEIOBATEIILCKON AESITEIIbHOCTH, IPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIH MOHSITUHHBIN ammapaT W3y4aeMoro paszeia (U3NKA U
COTNPOBOXK/IaTh BBICTYIUICHHE TMPE3CHTAIME C y4E€TOM OCOOEHHOCTEH ayauTOpUH
CBEPCTHHUKOB.

NPOBEPAEMbIE NPEAMETHbIE PE3Y/IbTATbl OCBOEHMA OCHOBHOM
OBPA30BATE/IbHOU NPOrPAMMbl OCHOBHOIO OELLEIO

OBPA30OBAHMUA
7 K1ACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpOBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus
pe3yJjabTara
L1 WCIIOb30BATh U3yUYEHHBIE TOHSATHUS




1.2

pas3jiniaTth SBJICHUA IO ONHMCAHHUIO HUX XapPAKTCPHBIX CBOWMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILIGCKOG SABJICHUC

1.3

pacrio3HaBaTh IPOSBICHHE W3YYEHHBIX (PU3MUECKUX SBICHUNA B
OKpY’KaloIlleM MUpPE, B TOM 4yHciie (pU3NUECKUe SABJICHUS B IPUPOJE, IPU
9TOM TMEpPEeBOAUTh MPAKTUYECKYI0 3a/Jady B Yy4eOHYI0, BBIICISTH
CYLIECTBEHHBIE CBOICTBA (MpU3HAKN) (PU3HUECKUX SBICHUN

1.4

OTHCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (PU3HUECKUE SBICHMUS, UCTIOIb3YS
(¢u3nuecKkue BETUYMHBI, TPU ONUCAHUH TNPABUIBLHO TPAKTOBATh
(U3HYECKUN CMBICIT UCIOJB3YEMBIX BEIUYHH, WX OOO3HAYCHUS U
eAVHUIBI (PU3MYECKUX BEIIMYWH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3NYECKYIO BEIMYMHY C JAPYTUMH BEIMYUHAMH, CTPOUTH
rpaduKy H3yUYEeHHBIX 3aBUCUMOCTEH (DU3HUECKUX BETUIHH

1.5

XapaKTepHU30BaTh CBOMCTBA Tes, (DU3UYECKUE SBICHUS W IIPOIIECCHI,
WCIOJIb3ySl M3YYEHHBIE 3aKOHBI, IIPU ITOM JaBaTb CJIOBECHYIO
(hopMyIIMPOBKY 3aKOHA U 3alUCHIBAaTh €T0 MAaTEMATHUYECKOE BBIPAKECHUE

1.6

OOBSACHATH (PU3MUECKHUE SABIICHUS, TPOLIECCHI U CBOWCTBA TEJ, B TOM UHCIIE
U B KOHTEKCTE CHUTyallMil MpPaKTHKO-OPUEHTHPOBAHHOTO Xapakrepa:
BBIABJIATh MPUYMHHO-CIICACTBCHHBIC CBA3U, CTPOUTH o0bsIcHenne u3 1 —
2 JIOTMYECKUX IIaroB C¢ omnopod Ha 1 — 2 H3y4YEHHBIX CBOMCTBa
(bu3MUeCKUX SIBICHUN, (PU3UUECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacdy€THble 3a7auv B | — 2 neicTBUS, UCHOJB3YS 3aKOHBI U
(dhopmynel, cBsI3bIBatONIME (PU3UYCCKUE BEIMYMHBI: Ha OCHOBE aHAM3a
yCIOBUS  3ala4d  3alUCBhIBATh  KPATKOE YCJIIOBHE, IIOACTaBIATh
¢u3nyeckue BETUYMHBI B (OPMYJIBI U MPOBOJUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JaHHBIC, HEOOXOIUMBIC Ui PEIICHHs 3a/1ad, OILICHUBATb
PEATMCTUYHOCTD MOTYYSHHOH (PU3NYECKOIN BETHYNHBI

1.8

pacrno3HaBaTh NPOOJEMBI, KOTOpPblE MOXKHO PpEHIUTh HpPHU MOMOIIU
¢u3nYeckux METOJ0B, B  ONMCAHUM  HCCIEAOBAaHUS  BBIICIATh
IIPOBEPSIEMOE IIPEATIOIIOKEHHE (runoresy), pasinuyaThb u
MHTEPIPETUPOBATH MOJYUYEHHBIM pe3ysbTaT, HaXOAUTh OMIHUOKU B XOJIe
OIIBITA, JAEJIaTh BBIBOJBI 11O €TI0 PE3YJITATAM

1.9

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (U3MYECKUX SBICHUN WIH
(bu3znyecKnx CBOWCTB  TeI: bopMyIHpOBaThH MpoBepsieMbIe

MIPEATIONO0XKEHHUS, cobuparb  YCTaHOBKY M3  IPEUIOKEHHOrO
000pyI0BaHUs, 3aMUCHIBAT XOJ1 OIbITA U (POPMYITUPOBATH BHIBO/IBI

1.10

BBIMOJIHATh MpPSIMbIE M3MEPEHMsI C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U
nu(pOBBIX MPUOOPOB, 3aMMCHIBATH MOKAa3aHUA MPUOOPOB € YYETOM
3aJJaHHOW aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (DM3UYECKOW BETHMUMNHBI
OT JIpyroil C HCHOJb30BaHUEM NPSIMBIX H3MEPEHHH, y4acTBOBaTh B
IUTAHUPOBAHUM y4eOHOrO0 HCCIEOBaHUs, COOMpaTh YCTAHOBKY U
BBINOJIHATh U3MEPEHHUs, Cleqys NMPEeII0KEHHOMY IUIaHy, (UKCHpPOBATh
pe3ysIbTaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BUJC
MIPEUIOKEHHBIX TAOIUI U rpaUKOB, JenaTh BBIBOABI IO pe3yJibTaTaM
HCCIIEI0BaHUs




1.12

IpOBOAUTL KOCBCHHBLIC HW3MCPCHHA (1)I/IBI/I‘ICCKI/IX BCIIMYHH, CICAYA
npe;[noxceHHoﬁ HWHCTPYKIMU: IIPU BBIITOJIHCHHUN I/I3MepeHI/II>'I CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAaHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM
BCJIMYMHBI

1.13

cOONMIOaTh TpaBWja TEXHUKA O€30MacHOCTH TpH  pabore ¢
n1abopaTopHBIM 000pyI0BaHUEM

1.14

yKa3bIBaTh MPUHIUIIBI JICHCTBHS MPHUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepU30BaTh NPUHIUIBI JICHCTBUS HM3Y4YCHHBIX TNPHOOPOB U
TEXHHYECKUX YCTPOUCTB C MOMOIIBIO UX ONMCAHMS, UCTIONIB3YSI 3HAHUS O
CBOWCTBAX (PM3UYECKUX SBICHUN U HEOOXOJUMbIe (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH

1.15

NPUBOAWTH TNPHUMEPHl  (HaXomuTh HWHPOpPMAIMIO O TpUMepax)
MPAaKTHYECKOTO HCIOJIB30BaHNs (U3MUCCKUX 3HAHUI B MOBCEIHEBHOM
KHU3HU U1 oOecnieueHus 6e30MacCHOCTH IpU 0OpallleHu| ¢ IpudopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 37I0POBbS M COOIIONICHUS
HOPM 3KOJIOTHYECKOT0 ITOBEJICHUS B OKPYXKAIOLIEeH cpesie

1.16

OCYIIECTBIISATH OTOOP HMCTOYHMKOB HMHQOpManuu B ceTd VHTepHEeT B
COOTBETCTBHMM C 3aJaHHBIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUW W TYTEM CpPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIIENIATh HMH(OpMAIMIO, KOTOpas SIBJISETCS NPOTUBOPEUMBON WU
MOXET OBITh HEJJOCTOBEPHOI

1.17

WCIOJIH30BATh IIPY BBITOJHEHUN YUEOHBIX 33/IaHUI HAyYHOIIOMYJISIPHYIO
auTepaTypy (GpHU3MYECKOTO COMACP)KaHUs, CHPABOYHBIC MAaTEPHUAIbI,
pecypcesl ceti IHTEepHET, Bi1aieTh MPUEMaMU KOHCTICKTHPOBAHHUS TEKCTA,
npeoOpazoBanus HH(OOPMALIUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPATKHE MMMCEMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(pOpMaIUHN (PU3NYECKOIO COJIEpKaHMs, B
TOM 4YHclie MyONIWYHO JenaTh KpaTKue COOOIIEHUs O pe3yibTaTax
MPOEKTOB WJIM YYeOHBIX HCCIEIOBaHHUH, TMPH ATOM TPaMOTHO
WCIOJIb30BAaTh HW3YYEHHBI TOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOKAATH BBICTYIIJICHHUE MTPE3ECHTALIMEH

1.19

MIpU BBIMOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN paclpeaessTh
00513aHHOCTH B TPYINE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a7ayaMH,
CJIEIUTh 3a BBHINOJIHEHHEM IUJIaHA JEWCTBUHM, aJE€KBATHO OLICHUBATh
COOCTBEHHBIM BKJAJ B JICITCIBHOCTh TPYMNbI, BBICTPAUBATh

KOMMYHHMKaTUBHOE B3aUMOICHCTBUE, YUUTHIBAas MHEHUE OKPY>KAIOIINX

8 KNIACC

Kon
NPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111€er0 00pa30BaHus




1.1

HCIIOJIBb30BaTh IOHATHUA

1.2

pasnuyaTh SIBJICHUS 110 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacrio3HaBaTh  IPOSBICHUE WM3YyYCHHBIX (U3NYCCKUX  SBICHUA B
OKpY’arollleM MHUpE, B TOM 4Hciie (U3nUecKre SBJIECHUsI B IPUPOJIE, MPH
9TOM TIEPEBOAUTH MPAKTHUECKYIO 3aJady B Y4ueOHYyIO, BBIJICIATH
CYIIECTBEHHBIC CBOMCTBA (IPU3HAKM) (PUINUCCKUX SIBICHUN

1.4

ONUCHIBATh U3YUYECHHBIE CBOMCTBA TNl U (PU3UYECKUE SBICHUS, UCIIONIB3YS
¢u3znuecKkue BEJIWYUHBL, TPU OMNMCAHUU [PABWIBHO TPAKTOBATh
(bu3n4ecKkuil CMbICI UCHOJIb3yEMbIX BEJIMYMH, 0003HAYEHUS M €AWHUIIBI
bu3nYecKux BEIWYMH, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO
(¢U3NYeCKyl0 BETUYMHY C JAPYTHMMH BEIWYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH

1.5

XapaKkTepU30BaTh CBOWCTBA Tell, (U3MYCCKUE SIBICHHUS M IPOIICCCHI,
HCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPpU DJTOM JaBaTb CIIOBECHYIO
(bOopMyIHMPOBKY 3aKOHA U 3allMCHIBATh M0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSICHATh (U3NYECKUE IPOLECCHl U CBOWMCTBA Ted, B TOM YHUCIE U B
KOHTEKCTE CUTYalUi PAKTUKO-OPUECHTUPOBAHHOI'O XApaKTepa: BBIABIATh
NPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTh OOBsAcHeHHMe u3z 1 — 2
JIOTUYECKHUX IIaroB ¢ MOMOUIbI0 1 — 2 M3yUeHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemars pacu€THele 3amauud B 2 — 3 JEUCTBUS, MCIOJB3Ys 3aKOHBI U
bopmyIbl, cBA3bIBaIOIIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHaIHM3a
YCJIOBUS 3a/layd 3alMChIBATh KPATKOE YCIIOBHE, BBIABIIATH HEAOCTATOK
JaHHBIX JUIsI pelleHus 3a7add, BBIOMpPAaTh 3aKOHBI U (OPMYJIBL,
HeoOXonuMble Ui €€ pelIeHMs, NMPOBOAUTh pacuéTbl U CpaBHUBATh
MOJIyYeHHOE 3HaYeHHE (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JTAHHBIMU

1.8

pacrio3HaBaTh TMpOOJIEMBbI, KOTOpPBIE MOXKHO PpELIMTh TPH MOMOIIU
(Gu3NYECKUX METOJOB, HCIIONb3Yysl ONHUCAHUE HCCIEIOBAHUS, BBIIEIATH
IIPOBEPSIEMOE  MPEANOI0KEHHE, OLEHUBATh IMPABWIBHOCTh IOPSAKA
MIPOBEACHUS HCCIIEOBAHUS, AEJIaTh BHIBOJbI

1.9

IPOBOJUTH ONBITBI 10 HAOMIOJEHHUI0 (PU3MYECKUX SBJIEHUH WU
buznyeckux CBOICTB TeJ: dbopmynupoBaTh IIPOBEpsiEMbIE
IPEAIONI0KEHNUS, COOMPaTh YCTAHOBKY U3 MPEATI0KEHHOT0 000py10BaHUS,
OMKCHIBAThH XOJ ONBITAa U (OPMYIUPOBATH BBHIBOJIBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHMS C UCTIOIb30BAaHUEM aHAIOTOBBIX PUOOPOB
U JATYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBAThH PE3YJIbTAThl U3MEPEHUH C
y4ETOM 3a/1aHHOM a0COMIOTHOM MOTPEITHOCTH

1.11

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3MUECKON BETMUMHBI OT
Jpyrol ¢ UCHOJb30BaHUMEM IMPSMBIX H3MEpPEHUM: IUJIAHUPOBATH
UCCJIEJIOBAaHHUE, COOMPATh YCTAHOBKY U BBINOJHITH U3MEPEHUS, CIEIYs
NpeUIOKEHHOMY — IUIaHy, (UKCHpOBaTh  pe3yibTaThl  IOJYYEHHOMN
3aBUCHUMOCTH B BHAE TaOmuIl W TpapuKoB, AeNaTh BBIBOJBI IO
pe3yJibTaTaM UCCIEI0BAHUS

1.12

MPOBOJIUTh KOCBEHHBIC M3MEPEHUs (PU3NUYECKUX BEJIUYWH: IUIAHUPOBATH
U3MEpeHHs, coOuparb OKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  CIIEIys
MPEIOKEHHON WHCTPYKIIMHU, ¥ BBIYUCIISATH 3HAYCHHE BEJTMUUHBI




1.13

coOmolaTh  MpaBWjla TEXHWKH  O€30MacHOCTH mpu  pabore ¢
n1abopaTopHbIM 000pyI0BaHUEM

1.14

XapaKTepU30BaTh TPHHLUMBI JICHCTBUS W3YyYCHHBIX TNPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOI HA UX OMHUCAHUS, UCIOJIb3Ys 3HAHUS O
CBOWCTBaX (M3MYECKMX SBJICHUH W HEoOXOoAuMble (U3NYECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEPHUTEIbHBIE
npuOOpbl MO CXeMaM M CXeMAaTUYHBIM PUCYHKaM, COCTABIISITh CXEMBbI
ANEKTPUYECKUX Lened ¢ MOoCIAeJOBaTeNbHbIM UM IapajlielbHBIM
COCTMHEHUEM DJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYCHHs SJIEMEHTOB
AJIEKTPUYECKUX TEnen

1.16

NPUBOAWTH  TpUMEpPHl  (HaXoIUTh HHMOPMAIMIO O  TpUMepax)
NPaKTHYECKOTO HCIIOJIb30BAaHMUS (U3MUECKUX 3HAHWH B TTOBCEIHEBHOU
KHU3HU JUIa o0ecriedeHus: 0€30MacHOCTH MpHU 0OpallleHHH ¢ MpudopamMu u
TEXHUYECKUMH yCTPOICTBAMU, COXPAHEHHUS 3I0POBBsI M COOTIOACHUS HOPM
HKOJIOTMYECKOTO TIOBEACHHSI B OKPYXKAIOIIEH cpefie

1.17

OCYHIECTBIIATh MOUCK MH(pOpManU (PU3HUECKOTO COACpPKAHUS B CETH
WNHTepHer, Ha OCHOBE MWMEIOIMIMXCA 3HAHUA M NYTEM CpaBHEHUS
JIOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIJACIATH  MH(POPMALMIO, KOTOpas
SBIISICTCSA IPOTHUBOPEYMBON MIJIM MOXKET OBITh HETOCTOBEPHOM

1.18

MCIOJIb30BATh MPH BHIMOJIHEHUHN YUYE€OHBIX 33/laHUIl HAyYHO-MOMYJIIPHYIO
JIUTEPaTypy PU3NYECKOTO COAECPIKAHUS, CIIPABOUYHBIE MAaTEPUAIIb, PECYPChI
cetu UHTepHer; BnageTh mnNpuéMaMu KOHCIEKTUPOBAHHSA TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC NMHUCHbMECHHBIC M KpaTKHE YCTHBIC COOOIICHUS,
0000mas wHGOPMAIUI0O U3 HECKOJIBKHX HUCTOYHUKOB (DU3HUECKOTO
COJIEp)KaHUs, B TOM 4YHCIEC NYyOIMYHO TIPEACTABIATH PE3yIbTAThHI
MIPOSKTHOM WIJIM MCCIIEI0BATEIIbCKON JIEATEIIBHOCTH, IIPH 3TOM I'PaMOTHO
UCIOJB30BaTh M3YYCHHBIM TOHSATUWHBIA ammapar Kypca (U3UKH,
COIMPOBOKIATH BBICTYIIJICHHE MTPE3EHTAINEH

1.20

IpU BBIOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIEIOBAHUN (hU3MUECKHX
MPOIIECCOB pPACHpEeAesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHUH C
MOCTaBJIEHHBIMU 3aJ[auaMy, CJIEIUTh 3a BBIIOJHEHUEM IJ1aHa ASUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OICHMBATh COOCTBEHHBI BKJIal B
JESATENbHOCTD IPYMIIbI, BHICTPauBaTh KOMMYHUKAaTUBHOE B3aUMOCHCTBHE,
MIPOSIBIISISI TOTOBHOCTH Pa3periaTth KOH(DINKTHI

9 KNACC




Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BATh N3YUYCHHBIC ITOHATH

1.2

pas3iinuarb ABJCHHA I10 OINHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘ICCKO€ SABJICHUC

1.3

pacrio3HaBaTh NPOSIBICHUE U3YUEHHBIX (U3MUECKHX SBJICHUH B
OKpY’KaloIIeM MUpe, B TOM uuciie GU3NIecKue IBJICHHS B IPUPOAE, IIPU
TOM NEPEBOAUTH MPAKTHUECKYIO 3ajady B Yy4eOHYIO, BBLIEITH
CYLIECTBEHHBbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

OIUCBIBATH U3YUYECHHbIE CBOMCTBA TeJ U (PU3NYECKUE SABICHUS, UCIIOIb3Ys
¢u3nyeckue BEIMYMHBI, IPU ONUCAHUM MPABHIBHO TpPaKTOBAThb
(bu3nUecKuil CMBICT MCIIOJIb3YEMbIX BEIMYUH, 0003HAUEHUS U €AMHUIIBI
(¢u3NYeCKUX BEIWYHMH, HAXOAWUTH (DOPMYIIBI, CBS3BIBAIOIINME JaHHYIO
(u3uYECKyI0 BENMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH

rpadMKu U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETMUNH

1.5

XapakTepu30BaTh CBOWCTBA Tel, (DU3MYECKUE SBICHUS W MPOLECCHI,
WCIIOJIb3ySl HW3YYEHHBIE 3aKOHBI, IIPHU 3TOM JaBaTh CIIOBECHYIO
(GhopMyITUPOBKY 3aKOHA U 3aMHMCHIBATh €70 MATEMAaTUYECKOE BHIPAKEHUE

1.6

OOBSICHATH (PU3WYECKHUE MPOIECCHl M CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCT€  CUTyallull  IPaKTHUKO-OPUEHTHPOBAHHOIO  Xapakrepa:
BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OObSICHEHHE U3 2 —
3 TOrMYECKUX LIaroB ¢ MOMOIIbIO 2 — 3 U3yUYEHHBIX CBOIMCTBA (PU3NUECKUX
SBIICHUH, (PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3agauyd (omuparolmuecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), UCIIOJIB3YS 3aKOHBI U (POPMYJIBL, CBSI3bIBAIOIINE (PU3UUECKHE
BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJaud 3allUChIBaTh KPaTKOE
YCIIOBHE, BBISBIIATH HEAOCTAIOLINE MIIM N30BITOYHBIE JJAHHBIE, BHIOUPATH
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE U PELICHUs], MPOBOIAUTH PACUETHI
U OLEHUBATh pPEATMCTUYHOCTH

MIOJIyYEHHOT O 3HAaYCHUS (PU3NUECKON BEINYHNHBI

1.8

paciio3HaBaThb HpO6J’I€MBI, KOTOpPBIC MOXHO pCeHIUThL IIpH IIOMOIIH
(I)I/I3I/I‘-ICCKI/IX MCETOHO0B, HUCIIOJB3YysA OIHNCAHUC UCCICAOBAHUA, BBIACIIATH
MMpOBEpACMOC MNPCAINOIOKCHUEC, OLOCHHUBATL IMPAaBHUJIIBHOCTL IIOpAAKA
MMPOBCACHUA HCCICAOBAaHUA, MAC€JIaTb BbIBOJAbI, HWHTCPIPETUPOBATH
PE3YJIbTAaThI Ha6J'II-0,[[eHPII>i " OIIBITOB

1.9

MPOBOANWTH OMNBITHl MO HAOMIOACHHIO (U3MYECKUX SBICHUN WK
(GU3MYECKUX CBOHCTB TEN: CAMOCTOSTEIHHO COOMpPATh YCTAaHOBKY W3
M30BITOYHOTO Habopa O0OpyJOBaHUS, OMHUCHIBATH XOJ[ OMBITA U €ro
pe3yabTaThl, POPMYIUPOBATH BHIBOJIBI

1.10

MPOBOJIUTH TIPH HEOOXOTUMOCTH CEPHIO MPSMBIX H3MEPEHHM, OTIPEICIISIS
cpenHee 3HAa4YeHHE H3MepsieMol BeIM4YMHBI ((POKyCHOE pacCTOosHHE
cobuparomieil JMH3bI), OOOCHOBBIBaTH BBIOOp cIOcOOa H3MEpEeHUs
(u3mepuTenbHOrO Mpubdopa)

1.11

MPOBOJNTH HCCIICJIOBAHUE 3aBUCUMOCTEH (U3NUYECKUX BEIUYHH C
WCIIOIb30BAaHUEM TIPSIMBIX W3MEPEHHI: TJIaHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCUpPOBATH pPE3yJbTaThl
MOJIy4eHHON 3aBUCUMOCTH (HU3WYECKHX BEIUYMH B BHJAE TaOIUIH




rpaduKoB, JeaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEIOBAHUS

1.12

HpOBOI[I/ITI) KOCBCHHBIC I/ISMCpeHI/ISI (1)I/IBI/I‘I€CKI/IX BCIIMYHNH: HJ'IaHI/IpOBaTB
WU3MEpPEHHs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH
U3MEpEHHUs, CIeqys MPeUI0KEeHHON MHCTPYKIMH, BBIYUCIATH 3HAYCHUE
BCIIMYUHBI H aHaJII/IBI/IpOBaTB HOJIy‘-IeHHIale pe3y.HBTaTBI C y‘-IéTOM
3aIaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnrofaTe IpaBuUja TEXHUKM Oe30macHoCTM mpu  pabore ¢
n1abopaTOpHBIM 000PYI0BaHUEM

1.14

pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3NYECKUX MOJeNe:
MaTepHuagbHas TOYKa, aOCOJIIOTHO TBEPIOE TEJIO, TOUYEUHBIM MCTOUYHHUK
CBETa, Jy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMma, HYKJIOHHas
MOJIEJIb AaTOMHOTO SIpa

1.15

XapaKTepu30BaTh MPUHIMIIBI JCHCTBUS HW3YyYEHHBIX MNPHOOPOB U
TEXHNYCCKUX YCTpOI\/JICTB C OHOpOﬁ Ha UX OIMCaHHs, UCIIOJb3Yys 3HAHUSA
O CBOWCTBaxX (U3WYECKUX SBJICHUH M HEOOXOAUMBbIC (HU3UUYECKHE
3aKOHOMEPHOCTH

1.16

UCII0JIb30BATh CXEMBI U CXEMaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX
YCTPOHCTB, MU3MEPUTEIIbHBIX NMPHUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
IpU pEUIeHUH Y4eOHO-NPAKTUYECKUX 3a/ay, ONTUYECKHE CXEMBbI IS
IIOCTPOCHMSI N300pakeHHH B IIIOCKOM 3epKajle U cOOMparoLeil TuH3e

1.17

OPUBOJIUTh TpUMEphl  (HaXoAWTh HHPOpPMALMIO O MpHUMepax)
NPAaKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUH B IOBCEIHEBHOMN
JKU3HHU JUIsl oOecriedeHus: 0e30acHOCTH MpU oOpallieHuu ¢ npudopamu 1
TEXHUYECKUMHU YCTPOICTBaAMH, COXpaHEHUS 3/0pOBbsi U COOIIOACHUS
HOPM DKOJIOTMYECKOTO MOBEJICHHS B OKpY Kalollel cpezie

1.18

OCYILECTBIIATh MOUCK MH(OpMAIMK (PU3UYECKOTO COAEPKAHHUS B CETH
HHTepHeT, caMOoCTOATENBHO (POPMYITUPYS IOUCKOBBIN 3a1poc, HAXOIUTh
MyTH OTPEACICHHUS TOCTOBEPHOCTH MOJTYYSHHONW HH(OpMAIIMHA HA OCHOBE
MMEIONINXCS 3HAHUN U JONOJHUTEIIBHBIX HCTOYHUKOB

1.19

MCII0JIH30BATh MPHU BHIMIOJHEHUHN YICOHBIX 3aJaHU HaAYyYHO- TIOMYJISIPHY IO
auTepaTypy (QHU3NYECKOro COAEpKAaHMS, CIPABOYHBIE MaTepHAIIbL,
pecypcsl cetr IHTEpHET; BiaaeTh IpuéMaMy KOHCIIEKTUPOBAHHUSI TEKCTA,
npeoOpa3zoBanusi HHGOPMALIMH U3 OJHOW 3HAKOBOUW CHCTEMBI B IPYTYIO

1.20

co3/1aBaTb COOCTBEHHbIC MMCbMEHHBIE U YCTHBIE COOOLIEHUs Ha OCHOBE
MHGOpPMALIUN M3 HECKOJBKMX HCTOYHUKOB (PU3MYECKOTO COJACpKAHUS,
nyOInYHO MIPEACTABIIATH pe3ybTaThl IIPOECKTHOMN U
HCCIIEI0BATEIBCKON NEATENBHOCTH, IIPM 3TOM I'PAMOTHO HCIOJB30BaTh
M3YYCHHBI TOHATUHHBIA ammapaT HU3y4aeMoro paszaena (QU3ukd u
COIIPOBOXKJATh BBICTYIUIEHHE IMpe3eHTaluell ¢ y4yéToM OCOOEHHOCTEH
ayIMTOPUU CBEPCTHUKOB

1.21

IpU BBIIOJHEHUM YYEOHBIX IMPOEKTOB M HCCIECIOBAHUN (PU3MUECKUX
IIPOLIECCOB paclpeiessaTh O00S3aHHOCTU B TIPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMH 33/1a4aMH, CIICIUTH 3a BBIIIOJHEHUEM IUIAHA IEHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIH BKIAJ B
JIeSATEIbHOCTD IPyIIIbL, BBICTPAUBATh KOMMYHUKAaTHUBHOE
B3alMOJIEHCTBHE, IPOSBIISL TOTOBHOCTD pa3peliaTb KOH(MINKThI




NMPOBEPAEMBbIE 9/IEMEHTbI COAEPAHUA

7 KNACC

Kon
pa3nena

Kon
3JIEMEHTA

HpOBepﬂeMble IJIEMEHTDBI COACPKAaHUA

®U3UKA U EE POJIb B [IO3HAHUN OKPYXAIOIIETO MUPA

1.1

®usuka — Hayka o mpupoje. SABnenus npupoxasl. dusmyeckue
SBJICHUS: MEXaHUYECKHE, TEIIJIOBBIE, JJICKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE

1.2

®dusnyeckue BenuuuHBL M3MmepeHne (GU3MUECKUX BEIUYMH.
Pusnyeckue puOOpHI. ITorpemnocts HU3MEPEHUN.
MexnayHapoHas cucTeMa €IMHUI]

1.3

EcrecTBeHHOHAYYHBIN METOJX  IO3HAHHUS: HabroieHue,
[IOCTAaHOBKAa  HAY4YHOrO  BOIpPOCAa, BBUIBI)KEHHWE  THUIIOTE3,
AKCIIEPUMEHT TI0 TIPOBEPKE THIOTE3, 00BICHEHHE HAOII0IaeMOTO
SIBJICHUS

1.4

Onucanvie PU3NYECKUX SBJICHUN C TIOMOIIBI0 MOICIIEH

1.5

[TpakTueckue padbOTHI:

N3mepenne paccTosHUMN.

N3mepenue 00bEMa JKUAKOCTH U TBEPIOTO TeTa.

Omnpenenenue pasMepoB MalbIX TEIN.

W3mepeHne — TeMmeparypel NPH  IOMOIIM  YKMAKOCTHOTO
TEPMOMETPA U AATYMKA TEMIIEPATypPBI

ITEPBOHAYAJIBHBIE CBEJIEHUA O CTPOEHMHN BEIIIECTBA

2.1

CrpoeHnue BemiecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OTBITHI,
JTIOKa3bIBAIOIINE IUCKPETHOE CTPOCHHE BEIIECTBA

22

JlBmxenue yactul BemecTsa. CBA3b CKOPOCTU ABMIKEHMSI YaCTHUI]
¢ Temneparypoil. BpoyHoBckoe nBuxenue, Tupysus

23

BSaHMOHeﬁCTBHC JacTUll BCIICCTBA: IPUTSKCHHUC U
OTTAJIKUBAHHUC

24

ArperarHble COCTOSIHUS BEILIECTBA: CTPOCHUE T'a30B, )KUJIKOCTEH U
TBEPABIX  (KPUCTALTMYECKUX) Tel. B3amMOCBA3b  MeXIy
CBOICTBaMM BEIIECTB B PA3HbIX arperaTHbIX COCTOSHUSX M UX
aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOBI

2.6

[TpakTudeckue paboTHI:

OueHka AuaMeTpa aroMa METOJIOM PSAIOB (C UCIOIb30BAHUEM
dboTorpadmii).

OnbIThI 1O HAOIIOACHUIO TEIJIOBOT'O PACILIUPEHUS Ta30B.

OnbITBl 1O  OOHAPYXKEHUIO JEHCTBUS CHJI  MOJIEKYJISIPHOTO
MPUTSDKEHUS




JIBIDKEHME U B3AMMOJEVMCTBYE TEJI

3.1

Mexanndeckoe JBH)KeHUE. PaBHOMEpHOE W HEpaBHOMEPHOE

JBHXCHHUEC

32

Cxopoctb. CpeHsisi CKOPOCTh NPU HEPABHOMEPHOM JIBUYKEHUH.
Pacuér myTH u BpeMeHU IBIKCHHS

3.3

SIBnenue mHepuuu. 3aKkoH MHepuuu. B3aumoneicTBue Ten Kak
IIPUYMHA WU3MEHEHHs CKOPOCTH ABWXKEHHA Tel. Macca kak mepa
WHEPTHOCTH Tella

3.4

[InotHocts BemiectBa. CBs3b IJIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B eJIMHHIIC 00bEMA BEIIeCTBA

3.5

Cuta xak XapaKTCPUCTHKA B3aNMMOJACUCTBHUS T

3.6

Cuna ynpyroctd u 3akoH ['yka. M3mepeHue Cuibl ¢ MOMOIIBIO
JUHAMOMETpa

3.7

SIBiIeHME TATOTEHUA U cuila TshKecTH. Cuita TSHKECTH Ha IPYTHUX
mraHeTax. Bec Tena. HesecomocTh

3.8

Cuna tpenusi. TpeHune CKOJNbXEHUS U TpeHue nokosi. TpeHue B
MPUPOJIE U TEXHUKE

3.9

CioxkeHue  Cwi, HampaBJCHHBIX MO  OJHOM  TIPSMOIA.
PaBHOnelicTBYIOIIAsA CHIT

3.10

[TpakTrueckue paboOTHI:

OrmnpezenieHne CKOPOCTH PABHOMEPHOI'O JBMXKEHHs (IIapUKa B
JKUJIKOCTH, MOJIETH DJIEKTPUUYECKOTO0 aBTOMOOWJISI M TaK Jajee).
Omnpenenenne cpenHeld CKOPOCTH CKOJBXEHUS Opycka WIH
[IapuKka MO HAKIOHHOW IulocKkocTH. OmpeneneHue MIOTHOCTH
TBEpAOro Tena. ONBITE, JEMOHCTPUPYIOIIWE 3aBHCHUMOCTD
pactspkeHus (nedopManun) MPYKUHBI OT TPUIIOKESHHOM CHUIBIL.
OnbIThI, JAEMOHCTPUPYIOLIUE 3aBHUCUMOCTb  CHJIbl  TPEHHS
CKOJIbKEHUSI OT Beca Tejla W XapakTepa COMPUKACAIOUIUXCS
ITOBEPXHOCTEN

3.11

dusudeckue SBICHUS B npupoac: MNpUMEPBI ABHXCHUA C
Pa3JIMYHBIMU CKOPOCTSMHU B KMBOW U HEKUBOU NTPUPOJIE, IEHCTBUE
CHUJIbI TPEHUS B IPUPOJIE U TEXHHUKE

3.12

Texunueckue YCTPOﬁCTBaZ JUHAMOMCETDP, ITOAIIUITHUKHA

JIABJIEHME TBEPJIBIX TEJI, )XMJIKOCTEW U TA30B

JHasnenue tBEpaoro Tena. CriocoObl yMEHBIICHHS U yBETHUCHUS

4.1
JTaBJICHUS
49 JlaBneHnue Tra3a. 3aBUCHUMOCTh JaBJICHHA Taza OT 00bEMa,
’ TEMIIEpATyPhI
43 Hepe)laqa JaBJICHUS TBép}II)IMI/I TCJIaMH, ) KUAKOCTSIMU U Ira3aMu.
) 3akoH Ilackans. [ITHeBMaTH4YeCcKre MalIuHbI
3aBUCUMOCTE JaBJICHUA KNUOAKOCTHU oT FJ'IY61/IHI)I.
44 I'uppocratnueckuid  mapagokc.  CooOmiaromuecst  COCyBbl.

FI/I,[[paBJ'II/I‘{eCKI/IC MCXaHHU3MbI




4.5

Atmochepa 3emummm u  atrmocdepHoe naBieHue. [IpuyumHBI
CYIIECTBOBAHMS  BO3AYIIHON  oOojouku  3emnu.  OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC()EPHOTO JABJICHUS OT BBICOTHI
HaJl YpOBHEM MOPS

4.6

N3mepenue armocdeproro nasienus. [IpuOopsl a1t u3MepeHus
aTMOC(EpPHOTO TaBJICHUS

4.7

JlelicTBHME KHUIKOCTHM M ra3a Ha NOTPYXEHHOE B HHX TeJO.
BriTankuparonias (apxumenoBa) cuia. 3akoH Apxumena

4.8

[InaBanue Ten. Bo3myxomnaBanue

4.9

[TpakTuueckue padbOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BojAe OT 00bEMa
NOTPYKEHHOW B KMAKOCTh 4acTH Tena. OmnpezneneHue
BBITAJIKUBAIOLIEH CHJIbI, IEMCTBYIOIIECH Ha TEJO, MOrPYKEHHOE B
KUAKOCThb. [IpoBepka HE3aBUCMMOCTH BBITAJKHUBAOIICH CHUIIBL,
JEUCTBYIOIEH HA TEJIO B XUAKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJKUBAIOIIEH  CHIIBI,
JeHCTBYIOIIEH Ha TENO B KHUAKOCTH, OT 00bEMa MOrpyKEHHON B
KUIKOCTh YAacTM TeJa W OT IUIOTHOCTH  JKHUJIKOCTH.
KoHncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHME JIOAKU H
ONpEACIICHUE €€ TPY30I0AbEMHOCTH

4.10

@dusnueckre SBICHUS B MPUPOJE: BIHMSAHHUE aTMOC(HEPHOTO
JTaBJICHUS Ha )KMBOW OpraHU3M, IJIaBaHUE PbIO

4.11

TexHrU4ecKne yCcTporcTBa: COOOMIAIONTUECS COCY/IBI, YCTPOUCTBO
BOJIONIPOBOJIA, THUIPABIMYECKHI Mpecc, MaHOMETp, OapoMerp,
BBICOTOMEp, OPUITHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTD, DOHEPI' A

5.1 Mexanudeckast padbota
52 MexaHndeckast MOIIIHOCTh
53 [IpocThie MeXaHU3MBI: pbIYar, OJIOK, HAKIOHHAS TMJIOCKOCTb.
’ IIpaBuno paBHOBeCHs pblyara
54 [TpumeHeHne mpaBuiia paBHOBECHS pbluara K OJI0Ky
55 «3omotoe mpaBwiIo» MexaHukh. Koaddumment mone3Horo
) JIeCTBUS MeXaHU3MOB. [IpocThie MEXaHU3MEBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHasg SHEPTUU TeJa, MOJHATOrO Hal 3eMIEH
5.7 Kunernueckas sHeprus
58 [TonmHass MexaHuyeckas  dSHeprusi. 3aKOH  WU3MEHEHUS U
COXpaHEHHUS MEXaHUYECKON YHEPTUr
[IpakTrueckue paboThI:
Onpenenenne pabOThI CHIIBI TPSHUS ITPU PABHOMEPHOM JABUKEHUHT
59 TeJa MO FOPU3OHTAIILHOM MOBEpXHOCTHU. MccnenoBanue ycioBuii
paBHOBecus peryara. M3mepenue KIIJI HaKIOHHOW IJIOCKOCTH.
N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKOW YHEPTUHU
5.10 du3nYecKue sIBJICHUS B IPUPOJIC: phIYar B TEJE YeIOBEKa

5.11

TexHU4ecKre yCTpOoUCTBA: pblYar, MOABUKHBIN U HEMOABY>KHBIN
OJI0KH, HAKJIOHHAS TUNIOCKOCTb, IPOCTHIE MEXAHU3MBI B OBITY




8 KNACC

Kon Kon
IIpoBepsiemble 31eMEHTHI COAEPKAHUS
pasiena | djieMeHTa
TEITVIOBBIE SBJIEHUS

OCHOBHbBIE  TIOJOXEHUS  MOJEKYJISPHO-KMHETHYECKOW  TEOpUH
CTpOEHMSl BemectBa. Macca W pasmepbl MoOJeKyd. OTMbITHI,

6.1 MIOATBEPKAAIOLIHE OCHOBHBIE IOJIO’KEHUS
MOJIEKYJIIPHOKUHETHUECKOM TEOPUH
62 Monenu TBEPAOTO, KHUJIKOTO U ra3000pa3HOro COCTOSHUI BelecTBa.
' Kpucramiuueckue u amopHbIe Tena
OOBbsicHeHHEe CBOWCTB Ta30B, KUIAKOCTEH U TBEPABIX TEJ HA OCHOBE
6.3 IIOJIOKEHU I MOJIEKYJIIPHOKMHETUYECKON TEOPHUH
6.4 CmauvBaHue U KalWJUIAPHBIE SIBJICHUS
6.5 TenmoBoe pacIMpeHne U cxKaTue
Temneparypa. CBsi3b TemImeparypbl CO CKOpPOCTBIO TEIJIOBOTO
6.6 JBUKCHMSI YaCTULL
Buytpennss sneprusi. CriocoObl M3MEHEHUS! BHYTPEHHEH SHEpriu:
6.7 TEerIonepeaya U COBEpILeHHE PabOThI
6.8 Buns! Tertonepenaym: TEMIONPOBOIHOCTh, KOHBEKIIMS, H3IyYEHHE
6.9 KonuuecTBo TemnoTsl. Y ienbHast TEII0EMKOCTb BELLIECTBA
6.10 TernnooOMeH U TemjIoBOE paBHOBECHE. YPaBHEHHE TEIUIOBOTO
' OanaHca
611 [TnaBneHue u OTBEpIeBaHNE KPUCTAJUINUECKUX BEILECTB. Y I€IbHAs
TEIUI0TA IJIABJICHUS
[TapooOpazoBanrie u  KoHaeHcanms. Vcmapenwe. Kumenue.
6.12 VYnenpHas TemioTa mapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATYpPHI
KUIIEHHSI OT aTMOC(EPHOro 1aBJIECHUS
6.13 BiaxxHocTh BO31yXa
6.14 OHeprusi TOIIMBA. Y IeJIbHAs TEIUIOTa CrOPaHUsl
6.15 [Mpunmuner  pabotsl  TemnoBeix asurarenedt  KIIJ rteruioBoro
nBurarens. TennoBble JBUraTeI U 3aliuTa OKpPYKaroLe cpeabl
6.16 3aKOH COXPaHEHUs U MPEBPAILECHUs YHEPIUU B TEIJIOBBIX IIpOIEcCcax
[TpakTuyeckue paboThI:
OnbITl 1O OOHApy)XEHMIO  JEMCTBUSL CHJI  MOJIEKYJISIPHOTO
HPUTSKEHUS.
OneITEl O BBIPAIMBAHHUIO KPUCTAJJIOB IIOBAPCHHOM COJNM WIN
caxapa.
OnpITHI O HAOJIIOAEHUIO TEJIOBOTO PACIIMPEHUS T'a30B, KUAKOCTEH
6.17 Y TBEPIBIX TEJL.

Onpezenenue 1aBjieHus BO3/1yXa B 0aJUIOHE LITPULIA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JAABJIEHUS BO3yXa OT €ro
00bEMa M HarpeBaHMs WM OXJIKICHUS.

[TpoBepka ruMoOTE3bl JUHEHHON 3aBUCHUMOCTH JJIMHBI CTOJOMKA
KHUJIKOCTH B TEPMOMETPHUECKON TPYOKE OT TEMIIEPaTypBbI.
Habmionenne n3mMeHeHHs] BHYTPEHHEH SHEPruM Tena B pe3ysbTare




TeIuIonepeadyy ¥ padoThl BHEUTHUX CHIL.

HccnenoBanue sSBICHUS TEMJI000MEHa IPU CMEIIMBAHUH XOJIOJHON
U TOpsIYEN BOABL.

OmnpeneneHyue KOJIWYECTBA TEIUIOTHI, MOJTYYEHHOIO BOJAOM IpHU
TEr1000MeHe C HarpeThIM METAUIMYECKUM [IUITHH]IPOM.
Omnpenenenne yaeapHOM TEINIOEMKOCTH BEILIECTBA.

Hccnenosanue mponecca UCIapeHusl.

Omnpenenenre OTHOCUTENBHOMN BJIAXKHOCTH BO3TyXa.

Ornpenenenne yaeapHON TEIUIOTHI IIJIABJICHUS JIbJA.

dusznueckue SABICHUSI B npupoaec: IMOBCPXHOCTHOC HATSKCHUC U
KalmUJIJIAPHBIC ABJICHUA B IPUPOAC, KPUCTAJLIIBI B IPUPOALC, U3TTYUCHUC

6.18 -
Comnniia, 3aMep3aHue BOJ0EMOB, MOPCKHE Opu3bl; 00pa3oBaHHUE POCHI,
TyMaHa, WHesl, CHera.
TexHUUeCKHe yCTPONCTBA: KANMJUISPBI, TPUMEPHI HCIOIb30BaAHHS
6.19 KPUCTAJUIOB, JKUIKOCTHBIA TEPMOMETp, JaTYMK TEMIIepaTypBhl,

TEPMOC, CUCTEMa OTOIUICHUS JOMOB, TMIPOMETPBI, IICUXPOMETP,
napoBasi TypOHHa, ABUTAaTENb BHYTPEHHETO CTOPAHUSI.

DJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 Onekrpusaius Ten. J[Ba poja 3MeKTpUYecKuX 3apsaoB
B3anMopeiictBue 3apsokeHHBIX Tell. 3akoH KyroHa (3aBUCHMOCTB
7.2 CUJIbl B3aMMOJCUCTBUS 3apsKEHHBIX TE OT BEIUYMHBI 3apsiioB U
pacCTOSTHUS MEXTy TeJIaMu)
Onektpudeckoe mnone. Hampspk€HHOCTh  JIEKTPUUYECKOTO  IOJIS.
7.3 [TpuHIUIT Cynepno3uuy dAEKTPUISCKUX ToJIel (Ha KaueCTBEHHOM
YpOBHE)
74 Hocurenu snextpruyeckux 3apsiioB. DIeMEHTapHBIN 3JIEKTPUYECKHUNA
3apsan. Ctpoenue aroma. [IpoBOJHUKY U JUAIEKTPUKA
7.5 3aKOH COXpAaHEHU JIEKTPUUECKOr0 3apsaa
76 DJIEKTPUYECKUM TOK. YCJIOBHUSl CYIIECTBOBaHUS 3JIEKTPUUECKOTO
TOKa. MICTOUHHMKHN MOCTOSIHHOTO TOKA
77 JleHicTBUSL ~ DJEKTPUUECKOTO  TOKa  (TEIUIOBOE,  XHMMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KHIKOCTSIX U Ta3ax
7.8 Onekrpuueckas 1enb. Cuiia Toka. INEKTPUUECKOE HaIPsKEHUE
7.9 CornpoTuBieHUE TPOBOAHUKA. Y I€TbHOE COITPOTUBIICHUE BEILIECTBA
7.10 3akon Oma /1J1g yyacTKa Ienu
7.11 [TocnenoBarenbHOE ¥ TAPALIEIIBHOE COCTMHEHUE TPOBOTHUKOB
7.12 PabGoTa 1 MOIIHOCTB 3JEKTPUYECKOro ToKa. 3akoH [[xxoyis — Jlenna
713 DNeKTpuUecKrue Ienu W MOTPEOUTENN AIIEKTPUYECKONH DHEPrUuu B
ob1Ty. KopoTkoe 3ambikaHue
7.14 ITocrossHHBIE MAarHUTHL. B3anMoAENCTBUE TOCTOSIHHBIX MATHUTOB
715 MarnutHoe mone. MarHuTtHoe mosie 3eMJIM M €ro 3HayeHue Ui
JKU3HHU Ha 3emiie
716 Omeir  Opcrega.  MarHutHoe  1oie  AJIEKTPUYECKOrOo  TOKa.
[IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE
717 JleficTBUE =~ MAarHMTHOrO  TMOJII HA  MPOBOJHUK C  TOKOM.

3JICKTpOI[BI/IFaT CJIb ITOCTOSHHOI'O TOKa. Hcnons3oBanue




3JIEKTPOABUTaTeNIel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18

Omneitel @apajnes. SBneHue 3eKTpoMarHuTHON MHAYKIuu. [IpaBuio
Jlenna

7.19

Onekrporerepatop. CrocoObl MOMyUEHUs! ANEKTPUUECKONH SHEPrHH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIISIEMbIX HICTOUHUKAX SHEPTHU

7.20

[TpakTrueckue paboThI:

OnpITel 10 HAOMIOACHUIO SJEKTPU3AIMM Tel HHIAYKIHEH U TpU
CONPUKOCHOBEHUH.

Uccnenoanne AEHCTBUS DJIEKTPUYECKOTO MOJII HA MPOBOJHUKHU U
JUDIIEKTPUKH.

COopka u TpoBepka padOThI DJIEKTPUYECKOW IIEMH IMOCTOSIHHOTO
TOKa.

W3mMepenue u peryJIupoBaHUe CHIIbI TOKA.

H3mepeHune U peryiupoBaHue HAMIPSKEHHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UJIYIIETO YEpe3 PE3UCTOp,
OT COTIPOTUBIICHUS PE3UCTOPA U HAMPSIKEHHS Ha PE3UCTOPE.

OneIThl,  JEMOHCTPUPYIOLIUME  3aBUCHUMOCTb  DJIEKTPUYECKOTO
COTPOTHUBIICHUS TPOBOJHUKA OT €T0 JUIMHBI, TUIOMIAIU TTOIIEPEUHOTO
CEUeHHUs U MaTepuana.

[TpoBepka mpaBuiIa CIOKEHUS HAMPSIKEHUH MPHU MOCIEI0BATEILHOM
COEIMHEHHH JBYX pe3uctopoB. IIpoBepka mpaBuia st CUJIbI TOKa
MIPH TIapaJUIEIbHOM COCIMHEHUH pe3nucTopoB. OmnpeneneHue padboTsl
AIIEKTPUYECKOr0 TOKa, HAYyIIero dyepe3 pesucrop. OmpenerneHue
MOIIIHOCTU 3JIEKTPUYECKOTO TOKA, BBIJAEISIEMOM Ha pPE3UCTOpE.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKQ, HAYIIETO Yepe3 JIAMITOUKY,
or Hanpsbkenuss Ha Heidl. Omnpenenenue KIIJ[ HarpeBatens.
HccnenoBanue  MarHUTHOIO — B3aUMOJEWUCTBUSL  TMOCTOSIHHBIX
MarHuToB. M3yueHrne MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB TPU
ux oOwveauHeHMM W pazgeneHud. HMccnemoBanue — NeHCTBUS
DNIEKTPUYECKOr0  TOKa HAa  MarHUTHYH  CTpenky.  OTBITHI,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI B3aMMOJICUCTBUS KATYIIKU C
TOKOM U MarHuTa OT CHJIbl TOKAa M HAalpaBJeHMs] TOKA B KaTyIIKe.
W3ydeHue NeHCTBUS MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM.
KoncrpyupoBanne u u3ydeHue pabOTBl  DJIEKTPOABHUTATEIIS.
N3mepenne KIIJl »nexrpoaBurarenbHOM ycTaHOBKH. OTBITHI 110
HCCIICTIOBAHUIO SIBIICHUS AIEKTPOMArHUTHON WHIYKIWU:
uccieI0BaHue W3MEHEHU 3HAUCHUs u HarpaBJICHUS
WHIYyKIIMOHHOTO TOKa

7.21

dusznueckue SIBICHUS B npupoaec: OSJICKTPUUYCCKUC SABJICHUS B
aTrMocgepe, 3JIEKTPUYECTBO KHUBBIX OPraHW3MOB, MAarHUTHOE IIOJIE
3emiu, Apeid MOIOCOB, POIb MAarHUTHOIO TOJS I JKU3HU Ha
3emJie, MOJIIPHOE CUSTHUE

7.22

TexHu4Yeckue yCTpOWCTBA: 3JIEKTPOCKOIN, aMIIEPMETpP, BOJIBTMETD,
peocTaT, CYETUUK IIEKTPUUECKON 3HEPTUH, IEKTPOOCBETUTEIILHBIC
puOopBkL, HarpeBaTeabHbIe 3JEKTPOIIPHOOPHI (npumepsl),
JIEKTPUYECKUE IpeJOXPaHUTENH, 3JIEKTPOMArHUT,
AJIEKTPOJIBUraTEIb OCTOSTHHOTO TOKA, FEHEPATOP MOCTOSIHHOI'O TOKA




9 KNACC

Kon Kon
pasnema | smemenra [TpoBepsiemble 37IEMEHTBI COJEPKAHUS
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe qBuxeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKEHHUS
8.3 PaBHOMEpHOE NpsIMOSIMHENHOE ABUKEHHE
3.4 HepaBHoMepHOEe  mpsMonuHelHOoe — aBwkeHue. CpemHsas W
MI'HOBEHHasl CKOPOCTb Tejla P HEPAaBHOMEPHOM JIBHXKEHUU
8.5 VYckopenue. PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE IBUKEHUE
8.6 Coboanoe nanenue. OnbiTol ["anunes
PaBHOMepHOEe nBMXKEeHHE 10 OKpykHOCTH. Ilepwon u yactora
8.7 oOparmienus. JIuneiinas u yriosas ckopocTH. LleHTpocTpemuTenbHoe
YCKOpEHHE
8.8 [lepBsiit 3akon HptoTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akoH HproToHa
8.11 [IpuHIHI Cynepro3uIuK CUIT
8.12 Cuna ynpyrocru. 3akoH ['yka
213 Cuna TpeHHs: cuja TPEHUS CKOJIBKEHHS, CUJla TPEHHS MOKOS,
JIpyTUe BUJIbI TPEHUS
2 14 Cuna TSDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHS. Y CKOpEHHue
8 ' CBOOOIHOTO TaICHHS
215 JBumxenue minanet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.
’ HesecomocTs u neperpysku
8.16 PaBHOBecne MaTepuabHOM TOUKU. AGCOIIOTHO TBEPIOE TEINIO
217 PaBHOBecue TBEPAOTrO TElna C 3aKPEIUIEHHON OCHIO BpallCHUA.
' MowmenT cuinbl. LlenTp TsxecTn
8.18 Nmnynsce Tena. MI3Menenne nmiysnbca. IMmyibe cuitb
8.19 3aKOH COXpaHEHUs UMITYJIbCca
8.20 PeakTuBHOE ABMKEHUE
8.21 Mexannyeckasi paboTa ¥ MOIITHOCTb
8.22 PaGota cun TsoxecTH, ynpyrocTtH, TpeHus. CBsi3b SHEPTUU U padOThI
2.3 [loreHunanbHas SHeprus Tena, MOAHITOIO HaJ MOBEPXHOCTHIO
' 3emiu
8.24 [ToreHumanbHast SHEPrUs CKATOU MPYKUHbI
8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKON IHEPIUU
8.26 3aKOH COXPaHEHUsI MEXaHNYECKON YHEPIUN
[TpakTrnueckue pabOTHI:
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa W ABHKEHUS
97 IIapuKa [0 HAaKJIOHHOHM IockocTu. OnpeneneHue yCKOpeHus Tela

IIPH PABHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM IIJIOCKOCTH.
HccnenoBanne  3aBUCMMOCTM  NYTH  OT  BPEMEHHM  IIpH




PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HauyaabHOW CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIM MPU PaBHOYCKOPEHHOM JIBHXKEHUU 0Oe3
Ha4YaJIbHOW CKOPOCTH IyTH OTHOCATCS KaK pPsii HEYETHBIX YUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBHI.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHS CKOJIBXKEHHUS OT CHIIBI
HOpManbHOTO JAaBneHus. OrmpeneneHne KoOdIPPUIUEHTA TPEHUS
cKobkeHusl. Ompenenenne KECTKOCTH MpYyKkuHbL. OmnpeneneHue
paboThl CHUJIBI TPEHUS TPU PABHOMEPHOM JBHKCHUU Teja IO
TOPU3OHTAIbHON moBepxHOCcTU. OmpeneneHue padbOThl  CHIIBI
YOPYTOCTH IIPU NOABEME Ipy3a C UCMOJIB30BAHUEM HEMOJIBUKHOIO U
MOJIBIKHOTO OJIOKOB

dusnueckue SBICHUS B npupoac: MpUIMBBEI U OTJIWBBI, IBUXCHUC

8.28 wianeT CoOJHEYHOW CHCTeMBbl, PEaKTUBHOE JBHXKEHHE >KHBBIX
OpraHu3MOB
299 TexHUueckne YCTpOMCTBA: CIHUJIOMETP, JATYUKU IOJIOKEHUS,

paccTOosTHUS M YCKOPEHUS, PAKETHI

MEXAHNYECKHUE KOJIEBAHWA 1 BOJIHbI

9.1

KonebarenbHoe nBuxkenue. OCHOBHBIE XapaKTEPUCTUKHN KOJICOAHUIA:
NepUo, YacToTa, aMIUTUTYIa

9.2

MaremaTuyeckuil U NpyKUHHBIA MasTHUKU. [[peBpaliienre sHeprun
pH KoJebaTeIbHOM JABHKEHUN

93

38.TYXaIOIJ_II/IC KoJIeOaHUsl. BLIHY)KI[eHHBIe kosiebanus. Pe3onanc

9.4

Mexannueckre BoiaHbI. CBOMCTBAa MEXaHMYECKUX BOJH. [IpogonbHbIE
W TomepeuHble  BOJHBL JIJIMHA BOJHBI M CKOpPOCTh €€
pacripocTpaHeHus. MeXaHMYeCKMe BOJIHBI B TBEPAOM  TEIE,
CEHCMUYECKHE BOJIHBI

9.5

3ByK. ']poMKOCTH 1 BbICOTa 3BYKa. OTpakeHne 3ByKa

9.6

Nudpa3Byk U yJIbTpa3ByK

9.7

[TpakTuyeckue paboThI:

OmnpezeneHue 4acTOThl M IEpUoja KoleOaHMH MaTeMaTH4ecKoro
MasiTHUKA.

OnpeneneHre 4YacToThl U IepUoJa KoJeOaHWM MPYKMHHOTO
MasITHUKa

HccnenoBaHnue 3aBUCUMOCTH ME€pHO/A KOJeOaHUN MOJBELIEHHOTO K
HUTH Tpy3a OT AAUHBI HUTU. McciienoBaHue 3aBUCMMOCTH IIEPUOJIA
Kose0aHuil NpYyKMHHOIO MasTHHKa OT Macchl rpysa. llpoBepka
HE3aBUCHMOCTHU Iepuoja KosebaHui rpy3a, MOABEIICHHOTO K HUTH,
OT Macchl Ipy3a U KECTKOCTH NPYKHUHBI. M3MepeHue ycKopeHHs
CBOOOAHOTO NaJICHUs

9.8

dusndeckue SIBICHUS B npupoaec: BOCIIPUATHEC 3BYKOB ) KMBOTHBIMU,
3EMIJICTPSACCHUC, celicMUYeCcKHe BOJIHBI, HYHaMH, 5X0

9.9

TexHn4eckue ycTpoWCTBa: 3XOJOT, MCIIOIb30BAHUE YIbTPa3ByKa B
OBITY M TEXHUKE

10

SJIEKTPOMAT'HUTHOE I1O0JIE U DJIEKTPOMAI'HUTHBIE BOJIHbI

10.1

DNeKTpOMarHuTHOE 1oJje. DJIeKTpOMarHuTHble BOJHBL. CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH

10.2

[IIxayia 371eKTPOMarHUTHBIX BOJIH




103 DnekTpoMarauTHas npuponaa csera. CkopocTh cBera. BosiHOBBIE
' CBOICTBA CBETA
[IpakTrueckue paboOTHI:
10.4 N3yyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJIH C  TOMOUIBIO
MOOMIIBHOTO TenedoHa
105 Ousuyeckue SBICHUS B TPUPOAC: OUOIOTHYECKOe JeicTBUe
' BHUJIUMOTO, YJIETPAQHUOIETOBOTO U PEHTICHOBCKOTO U3TyUCHHIA
10.6 TexHuueckue yCTPOMCTBA: MCHOJb30BAHUE AJIEKTPOMArHUTHBIX
’ BOJIH JIJIs COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monens ceera. Mctounuku csera
11.2 [IpsiMoNIMHEHOE pacIpOCTPAHEHHUE CBETA
11.3 OTtpaxenue ceta. [Imockoe 3epkano. 3aKOH OTpaKEHHUs CBETA
114 [Ipenomnenune cBera. 3akoH npenomiieHuss cBera. [lomHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 Jlunza. Xop mydeii B JIMH3e
11.6 OnTHueckas cucrema poToanmnapara, MUKpPOCKOIIA M TEJIECKOIa
11.7 I'na3 kak onTuyeckas cucrema. bM30pyKocTh U JAIbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B criektp. OmnbiTel HetoToHa. CrioskeHue
' CIIEKTpaJbHBIX IBETOB. [{ucnepcus cera
[TpakTrueckue paboThI:
HccnenoBanue 3aBUCUMOCTH yTIJIa OTPAXXEHUSI CBETOBOIO JIyda OT
11 yrJia MaJeHus..
W3ydeHne XapaKTEpUCTUK W300paKeHHsI IMpeIMeTa B IJIOCKOM
3epKaie.
HccnenoBanve 3aBUCUMOCTH yTJIa IPEIOMIIEHUS] CBETOBOIO JIy4a OT
11.9 yIJia naZicHusl Ha TPAHULIE «BO3yX — CTEKIIO».
[Tonmyuenue n300paskeHUI C TTOMOIIBIO COOMPAIOIIEH JTNH3HI.
Onpenenenrie  (HOKYCHOTO PACCTOSIHUST M ONTUYCCKOH  CHIIBI
cobuparome TUH3HI.
OMNBITHI MO Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTY.
OMBITH O BOCTIPUSATHUIO I[BETA MPEAMETOB MPU UX HAOIIOJICHHUH
Yyepe3 [BETOBbIC (DMIIBTPHI
®dusnueckue sBieHUs B npupoze: 3arMmeHust Connua u Jlynsl, nuera
11.10 TEJI, ONTHYECKUE sIBICHHS B aTMmocdepe (uBer Heba, pedpaxius,
paayra, MUpax)
1111 TexHuueckue  yCTpOWCTBA: OYKHM, IEPHUCKOIN,  (OTOoammapar,
) ONTUYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 OmneiTel Pezepdopaa u ruranerapHas Moienb atoMa. MoJiennb aToma
' bopa
12 122 Hcnyckanne u morjoileHue cBera atoMoM. KBaHThl. JIuHeiuareie
' CIIEKTPBI
12.3 PamnoaktuBHOCTE. Anb(a, 6eTa- 1 TaMMa-U3ITydeHHS
1.4 Crpoenue atomHoro sjapa. HykiioHHass Mozellb aTOMHOTO Sapa.
' N3otormsl




PannoaktuBHble mnpeBpamieHus. Ilepuon monypacmaga aTOMHBIX

12.5
anep
12.6 AnepuHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MacCOBOTO
' YHCeI
12.7 DOHeprus CBI3U aTOMHBIX sijiep. CBsi3b MacChl U SHEPTUU
12.8 Peakuuu cuntesa u nenenus anep. ctounuku snepruun ConHua u
) 3BE3N
12.9 SnepHas sHeprertuka. J[elicTBUE paguOaKTUBHBIX H3IyYEHHU Ha
' JKUBBIE OPTraHU3MBbI
[TpakTuueckue paboThI:
HaOGroieHue CIUTOMIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUYECHHUS.
12.10 HccnenoBaHue  TPEKOB: HM3MEPEHHE HOHEPIMM  4acTULBl 110
TOPMO3HOMY TyTH (110 poTOrpadusim).
W3mepenne paanoakTUBHOTO (oHA
®usnyecKkue SBICHUS B NPUPOJIE: €CTECTBEHHBIM DPAJIMOAKTHBHBIN
1211 (GOH, KOCMHMUYECKHE Jy4M, PaAMOaKTUBHOE M3ITyuy€HHE HPUPOIHBIX
’ MUHEPAJIOB, JEHCTBUE PaAMOAKTUBHBIX M3JIy4EHHH Ha OpraHu3M
YeJoBeKa
1212 TexHuueckue  yCTpOMCTBA:  CHEKTPOCKOI,  WHIAWBHYaJIbHBII

JIO3UMETp, KaMepa Bunbscona




NPOBEPAEMBbIE HA O3 NO ®U3UKE TPEBOBAHUA K PE3Y/IbTATAM
OCBOEHWA OCHOBHOW OBEPA30BATE/IbHOW MPOrPAMMbl OCHOBHOIO
OBLUEro O6PA3OBAHUA

Kon
MPOBEPSIEMOT0
TpeOOBaHUA

IIpoBepsiemble TPeOOBaAHUS K NMPEIMETHBIM pPe3yibTaTaM 0230BOr0
YPOBHSI OCBO€HUSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI'O
o0mero oopaszopanus Ha ocHoBe PI'OC

[Tonumanue ponu (U3MKU B HAyYHOW KapTUHE MHUpPaA; CHOPMUPOBAHHOCTD
0a30BBIX MIPEJICTABICHUN O 3aKOHOMEPHOM CBSI3U U MIO3HABAEMOCTH SIBIICHUI
IPUPOJIBI, O POJIM SKCIEPUMEHTa B (PU3MKE, O CUCTEMOOOpa3yroliel poiu
¢U3MKN B Pa3BUTUU E€CTECTBEHHBIX HAyK, TEXHHKH M TEXHOJIOTUH, 00
OBOMIONMH  (U3WYECKUX 3HAaHUH W WX POJIM B IEJIOCTHOM
€CTECTBEHHOHAYYHOW KapTHHE MHUpPA, O BKJIAJIE POCCUNCKUX U 3apyOemHBIX
yu€HBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLECCOB
OKpPY’KaIOILero MUPA, PA3BUTUE TEXHUKU U TEXHOJOTUI

3HaHMS O BHJAX MaTepuM (BEILIECTBO M I0JIE), O ABMIKEHHMM KaK crocode
CyIIECTBOBaHUSI MaTepuu, 00 aTOMHO-MOJEKYJSIPHOM TEOPUU CTPOCHUS
BEIIECTBA, O (DM3MYECKON CYITHOCTH SIBICHHH TPHUPOIBLI (MEXaHHMUECKHUX,
TEIUIOBBIX, DJIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE pa3uyaTh sSBICHUS
M0 ONHCAaHUI0O HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (DU3UYECKOE SBIICHHE, YMEHHE Paclo3HaBaTh
MPOSIBIICHUE M3YYEHHBIX (PU3NYECKUX SIBICHUA B OKPYKAIOIIEM MHpE,
BBIJICJISISI MX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BJ'Ia)IeHI/Ie OCHOBAMH TMOHSTHIHOTO afnmnapara M CHUMBOJHUYCCKOI'O SA3bIKa
CI)I/ISI/IKI/I U HCIOJIb30BAHHUC HX IJId PCHICHUS yLIC6HBIX 3aa4; YMCHHUC
XapaKTCpru30BaTb CBOMCTBA TCII, (I)I/IBI/I‘IeCKI/Ie SABJICHHUA W IIPOLIECCHI,
HCIIOJIb3YyA (bYHI[aMeHTaJIBHHe 1 OMIIUPHUYCCKUEC 3aKOHbI

YMeHue OnuchIBaTh W3YYCHHBIE CBOWMCTBA Tell M (DU3UYECKHUE SBICHUS,
UCIIONB3YS (PU3UICCKUE BETUIMHBI

Brnanenre ocHOBaMHM METOJIOB HayYHOTO MO3HAHHS C YYETOM COOIIOCHUS
mpaBuJ1 6€30MacHOro TpyAa: HaOIoAeHne GU3NIECKUX SBIICHUMN:

YMEHHE CaMOCTOSITEILHO COOMpPATh JKCIEPUMEHTAIBHYK) YCTAaHOBKY U3
JaHHOTO Habopa 00OpyJOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJI OMbBITA U
3aIUCBIBATh €TI0 PE3YNIbTaThl, POPMYINPOBATH BHIBOJIBL;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MCPCHI/II71 (1)I/ISI/I‘I€CKI/IX BCIIMYHNH:
YMEHHE  IUTaHUPOBaTh  HM3MEPEHHs,  CaMOCTOSTEIILHO  coOMparth
AKCIIEPUMEHTATbHYIO YCTAaHOBKY [0 HWHCTPYKIIUH, BBIUUCISTH 3HAUYCHUE
BCJIMYHHBI 1 aHAJIM3UPOBATH IOJYYCHHBIC PC3YJIbTAThI C y‘{éTOM 3aHaHHOﬁ
MOTPEIIHOCTH PE3YJIbTATOB H3MEPEHUI;

MIPOBE/ICHUE HECIIOKHBIX IKCIIEPUMEHTATBHBIX UCCIICIOBAHHUIA;
CaMOCTOSITENIbHO COOMpaTh IKCIEPUMEHTATbHYIO YCTAaHOBKY U MPOBOIUTH
HUCCIICAOBAHUC IO HMHCTPYKIHHU, NPCACTABIATH IMOJTYYCHHBIC 3aBHUCHMOCTH
(bU3NYIEeCKUX BEIIMYHMH B BUE TaOIUI U TPaUKOB, YIUTHIBATH TOTPEITHOCTH,
JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM HUCCIICIOBAHUS




[TornManue XapakTEepHBIX CBOWCTB (PM3MYECKUX Mojeliel (MaTepuanbHas
TOYKa, a0COJIOTHO TBEPAOE TEJO, MOJENM CTPOCHHUS Ta30B, KUIKOCTEH U
TBEPABIX TelN, IJIaHETapHas MOJEIb aTOMa, HYKJIOHHAas MOJEIb aTOMHOIO
A7Ipa) 1 YMEHUE MPUMEHSATh UX JUIsl 00bACHEHUS (PU3MUECKUX MPOLIECCOB

YMeHne o0bICHITh PU3NUECKHE MTPOIIECCH M CBOMCTBA TEJl, B TOM YHCIIC U B
KOHTEKCTE CUTyalui MPaKTUKO-OPUEHTUPOBAHHOI O XapaKTepa, B YaCTHOCTH,
BBISIBJISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M U CTPOUTH OOBSICHEHHE C
OTOpOW Ha W3YYCHHBIE CBONCTBA (PU3MYECKUX SIBICHUH,

busznyecKue 3aKOHbBI, 3AKOHOMEPHOCTH M MOJICITH

YMeHue pemath pacd€THbie 33/1a4n (Ha 0a3ze 2 — 3 ypaBHEHMIA), UCTIONb3Ys
3aKOHBI U (hOPMYJIBI, CBA3BIBAIOIINE (PU3UUECKHE BEIWYMHBI, B YaCTHOCTH,
3alMChIBaTh KPAaTKOE YCIOBHE 3aJayM, BBIABISATH HEIOCTAIOUIME TaHHBIC,
BbIOMpAaTh 3aKOHBI W  (GOPMyINbI, HeoOXomuMmble Il €€ pelieHwus,
UCTIOJIB30BATh CIIPABOYHBIC JAaHHBIE, MPOBOJUTH PACUYETHI U OLICHUBATH
PEANTNCTUYHOCTh TOJyYEHHOTO 3HA4YeHUS (PU3MYECKON BEIMYHMHBL, YMEHHE
OIPENETSTh Pa3MEPHOCTh (U3UYECKOM BEIMYHMHBI, TOJIYYECHHOH MpU
pELICHUH 3aJa9u

YMeHne XxapakTepu30BaTh IPUHILNIBI ACUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4HCl€ OBITOBBIX NPHOOPOB, M IPOMBIIIJIEHHBIX TEXHOJIOTMYECKUX
IIPOLIECCOB 10 UX OMHUCAHUIO, UCIIOJIB3Ys 3HAHUS O CBOWCTBAX (PM3NYECKUX
SBJICHUI U HEOOXOAUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH

10

YMeHne MCIoNb30BaTh 3HAHUS O (PU3MUECKHX SIBICHUSAX B MOBCEIHEBHOM
KHU3HU JUIg oOecriedeHus: Oe30MacHOCTH TpH OOpameHHuu ¢ OBITOBBIMH
npuOopaMi W TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHHs 30POBbS H
COOJIIO/ICHUST HOPM DKOJOTHYECKOTO TIOBENICHHS B OKPYXKAIOIIEH Cpeac;
NOHMMaHHE HEOOXOJAUMOCTH TPUMEHEHUS JIOCTHKEHUH (U3UKU MU
TEXHOJIOTUH JUTS PAllMOHAIIBHOTO TIPUPOIOTIONH30BAHUS

11

OnbIT moucka, IpeoOpa3oBaHUs U TNPEACTaBICHUA  HMH(DOpMaIUU
¢u3nyeckoro - coiep:KaHus € HCHOJIb30BaHMEM  HH(OPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHH; YyMEHHE OLIEHUBATh JIOCTOBEPHOCTh
MOJIy9eHHON  WH(OpPMAaMM HAa OCHOBE HWMEIONIMXCS 3HAHUH U
JOTIOJTHUTETHBIX HWCTOYHUKOB, YMEHHE WCIIOJIb30BaTh TPH BBHITOJHESHUN
y4eOHbIX 3aJaHMi  HAy4YHO-IOIYJSIPHYIO JIMTEparypy (uznueckoro
coJiep KaHus, CIIPaBOYHbIE MaTepUalbl, pecypchl ceTu MHTepHeT; BiaaeHue
0a30BBIMH HaBBIKAMU TpeoOpa3oBaHusl MHPOPMALMKA W3 OJHOM 3HAKOBOM
CHCTEMBI B JPYIYI0; yYMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE U
YCTHBIE COOOIIIEHUSI HA OCHOBE MH(OPMALIUK U3 HECKOJIBKUX UCTOYHHUKOB




NEPEYEHb 3/IEMEHTOB COAEPXAHUA, MPOBEPAEMbIX HA OI3 NO ®U3UNKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe  ABwkeHue. MarepuanbHas — Touka. (CucremMa  OTCYéra.
’ OTHOCUTENBHOCTD JIBHXKCHUS
PaBHOoMepHOE 1 HepaBHOMEpHOE aBUKeHUE. Cpenusisa ckopocTb. Dopmyna aiis
1.2 BBIYUCIICHHSI CPETHEH CKOpOCTH: V = S/t
PaBHOMEpHOE TIPSMONMHEIHOE NBM)KCHHE. 3aBHCHMOCTh KOOPAMHATHI Tela OT
BPEMEHU B CIIy4yae PaBHOMEPHOTO MPSIMOJIUHENHOIO JBUKEHUS:
13 M)=x+ud
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsI TPOEKIMH CKOPOCTH, TPOEKIIMH
MIEPEMEILECHUS, NyTH, KOOPAMHATHI IPHU PABHOMEPHOM MPSIMOJIMHEHWHOM
JIBIKEHUHN
3aBUCHMOCTh KOOPIMHATHI TEla OT BPEMEHH B ClIydae pPaBHOYCKOPEHHOTO
HIPSIMOJIMHEMHOTO IBU>KCHHUS:
£
Sx(f} =1'.|;|: * f_ax * E
@opmynbl U1 NPOEKLUHUHU IEPEMEIIEHUS, MPOEKIUU CKOPOCTH M IMPOEKLUUHU
YCKOPEHHS IIPU PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKECHUMU:
;2
14 S.‘\'(F)ZUOZ\' 'T+a.1' 'E"
U_\_(.’) =0y ta, -1,
a, (1) =canst,
U:I‘- - UII‘- zzarsr
I'padukn 3aBHCHUMOCTH OT BpPEMEHH MJisi TMPOCKIUU YCKOPEHHUS, MPOCKIINU
CKOpPOCTH, TPOCKUHH MEPEMENIEHUS, KOOPAMHATBHI MPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBUKEHUU
1.5 CBobognoe nanenue. @opmybl, OMUCHIBAIOIINE CBOOOAHOE MaJeHUE Teja Mo

BEPTUKAIU (JBM)KEHHUE Tea BHU3 WM BBEPX OTHOCUTEIBHO OBEPXHOCTHU 3EMIIH).
I'paduku 3aBUCUMOCTH OT BpPEMEHM JUISI TPOCKIUH YCKOPEHUS, MPOCKIHH
CKOpPOCTM M KOOpJAMHATBhl MpHU CBOOOAHOM TWAJECHUU Tejla IO
BEPTUKAIIH




CKOpOCTB PAaBHOMCPHOI'O JABHIKCHHA TCJIa 11O OKPYKHOCTH. HaHpaBJIeHI/Ie

CKOpOCTH.

®opmMyna s BBIYUCIEHUSI CKOPOCTH 4Yepe3 PaJuyC OKPY>KHOCTH U TEpPUOJ]

b= MR
. T

oOparieHus:

1.6 LlenTpocTtpemurenbHoe  yckopeHue. HampaBieHne I1EHTPOCTPEMUTENBHOIO
2
a. — L
" R
yckopenusi. @opmyiia Uit BBIYUCIECHUS YCKOPEHUS:
1
V= ?
dopMyta, CBSI3BIBAIOIIAS IEPHOJT M YACTOTY OOpaIeHHUS:
. [ImoTHOCTH BemecTna. MyJ1a JUIsl BBIYUCIIEHUS ITIOTHOCTH:

Macca. ITnotHocTs BemectBa. ®o a cie OTHOCTH:

1.7 _m
V
1.8 Cuna — BexTopHas ¢pusndeckas BeaunuuHa. CloxeHne cui
1.9 SIBnenue unepuuu. [lepoiii 3akon HeroTona
F=m-a

1.10 Bropoii 3akox HerotoHa:

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHS Tella M BEKTOpa CUJIbI, JCHCTBYIONIEH Ha

TEJOo

. o ) Fy g=-F

1.11 Bzaumopeiicteue tein. Tperuii 3akoH HeroToHa:

Tpenue nokost U TpeHue CKoJbxeHus. Gopmyna Juisi BBIYUCICHUS MOJTYJISI CHITbI
1.12 —u-]

FTIJ =u-N

TPEHUS CKOJIbKEHUS:

Hedbopmamuss Tena. Ynpyrue u Heynpyrue aedopmanuu. 3akoH yOpyrou
1.13

F=k-Al
nedopmarum (3akon ['yka):
My - 14
F=G -1 _2

Bcemupnoe Tsarorenue. 3aKkoH BCEMUPHOTO TSATOTEHUS: R
1.14 Cuia TskecTu. Y CKOpeHHe CBOOOJHOTO MaIeHHUS.

®dopmyna Tl BEIMUCICHUS CUIIBI TSKECTH BOJIM3U TToBepXHOCTH 3emiu: F = mg.

JBmxenue mianet Bokpyr CoisHua. [lepBas kocMuyeckas CKOPOCTb.

HesecomocTs u neperpysku

=mi

1.15 Nmnynbc Tena — BeKTopHas (pu3nueckas BeITUUHHA.

Nmiynse cucremsl Ten. M3smenenne ummynbca. MMyiibe cuiibt

1.16

3aKkoH COXPAHCHUS UMITYJIbCa IJIsA SaMKHYTOﬁ CHUCTCMBbI TCII:

Dp=nyUy +m,U, =const

PeakTuBHOE NBUKEHHE




. A=Fscosa
Mexannueckast pabora. @opmyna JUisi BEIMUCIEHUS PAa0OTHI CHITBI:

1.17 {
N==
MexaHnnyeckasi MOIIHOCTb: t
Kunernueckas u noreHunanbHas sueprusi. opmyna ajst BeIYUCICHUS
1!&'.)2
E . =——
118 KMHETHYECKOU SHEPruu: 2
TeopeMma o kuneTndeckou sHepruu. Gopmyiia i1 BEIYUCICHUS TOTEHIUATIbHOU
SHEPruu Tela, MOJHITOrO
.. E_ =mgh
Haja 3emnéit: £ =
E=E;+E »
Mexanuyeckasi SHEPrusi:
1.19 3aKOH COXpaHEHUsI MeXaHn4YecKol FHepruu. PopMmyiia i1l 3aKOHA COXPaHEHUs
MEXaHUYECKOW SHEPTUU B OTCYTCTBHE CUJI TpeHUs: £ = const.
[IpeBpalieHre MEXaHUYECKON SHEPTUU ITPU HAIMYUU CUIIBI TPEHUS.
[IpocThie MEXaHU3MBI. «30J0TOE MPABUIIO» MEXAHHUKH.
Poruar. MomenT cunsl: M - FL
M +M +..=0
1.20 VYcnoBue paBHOBECHS pblyara:
' [MonBwxHbI 1 HemoABMKHBIN O610KH. KITJ] mpoCThIX MEXaHU3MOB,
n= Aﬂmma
A‘HI‘IIEHH
JlaBiienue TBEpAOTO TEINA.
_F
5 P=3
dopmyna U1 BBIYUCIECHUS JaBIECHUs TBEPAOTO Tena:
1.21 [aBnenue raza. AtmocdepHoe 1aBiIeHHE.
I'nppocraTnyeckoe 1aBaeHUE BHYTPH KHUIKOCTH.
P=pgh+Pu,
dopMyina Uil BBIYACICHUS JABICHUS BHYTPH KUKOCTH:
1.22 3akoH [lackans. 'mapaBiudeckuii mpecc
3akoH Apxumena. PopMmyna a8 ONPEACIICHUS BBITATKMBAIOIICH  CHJIBI,
1.23 3 3 i Fp =PEV
JEHCTBYIOLEH Ha TENO, NOTPYKEHHOE B KUJKOCTh WM Ta3:
VYcnosue miaBanus Tena. [InaBanue cy10B ¥ BO3yXOIJIaBaHUE
Mexanuyeckue KoneOaHusl. AMIUIMTYZA, IEPUOA W 4YacToTa KojeOaHui.
1.24 v=L
®opmyna, CBSI3bIBAIONIAS YACTOTY U MEPUO/ KOIeOaHUIA: r
125 MareMaTtnueckuii M NpYyKMHHBIA MasTHHUKU. [IpeBpamieHue sHeprum mnpu
' Koyie0aTeNbHOM JIBUKEHUU
1.26 3aryxaromue koje6anus. BeinyxaeHHble konebanus. Pe3oHanc




1.27

MexaHndecKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIICPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI M

CKOpPOCTb PaclpoCTpaHEHMsI BOJIHBI: h=uv-T

1.28

3Byk. I'pomkocTh M BpIcOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TPaHMILE
nByX cpelnl. MHdpa3Byk u ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

HsmepeHnne cpenHell IUIOTHOCTH BEUIECTBA; APXMMEIOBOU CHIIBI; KECTKOCTH
MPY>KUHBL, KO3QPUIIMEHTa TPEHUSI CKOJIBXKEHHUS; padOThl CHJIBI TPEHMSI, CHJIIBI
yIPYToCTH; CpeAHENH CKOpOCTH IBMXKEHHUS Opycka IO HAKIOHHOM IIOCKOCTH;
YCKOpEeHUs Opycka pH ABMXKEHUH 110 HAKJIIOHHOH IIOCKOCTH; YaCTOTHI M IEpUo/ia
KOJIeOaHUI MaTeMaTHYeCKOr0 MasTHHKA; YacTOThl M Tepuoja KoyebaHui
NPY>KUHHOT'O MassTHUKA,; MOMCHTA CUJIBI, JleflCTBYIOHleFO Ha pblyar, pa6OTI)I CHJIBI
yIPYToCTH MPU NOABEME I'py3a € TOMOIIBIO HETMOABMKHOTO 0OJ10Ka; paOOThI CHIIBI
yIPYTOCTH MPH NMOABEME Ipy3a € IOMOIIbIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CUIIBI OT 00BbEMa NOTrPYKEHHON YacTH
T€Ia U OT INNIOTHOCTH XHUIKOCTH, HE3aBUCHMOCTH BI)ITaJ'IKI/IBaIOHIGI\/’I CHJIBI OT
Macchl TeNa; CHJIbI TPEHUS CKOJBXXECHHs OT CHUJIbl HOPMAJIBHOTO JABJICHHS U OT
poZla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B IPYXKUHE, OT CTENEHU
nedopManuu Mpy>XHUHBI, YCKOpPEHUs1 OpycKa OT yriia HaKJIOHA HarpaBIISIOLICH;
nepuoja (4acToThl) KoseOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Mepuoja
KOJIeOaHUIN NPY>)KMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTU MNPYKUHBI,
UCCIIeIOBaHUE HE3aBHCHMOCTH IEpHOAa KOJeOaHW HUTSHOTO MAasTHMKAa OT
Macchl rpysa. IIpoBepka ycinoBus paBHOBeCHUs pblyara

1.30

Quzuueckue s61eHUs  nNpUupode. TPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMU
B )KMBOU U HEXHUBOH NMPUPOJE, IEHCTBUE CUIIbI TPEHUS B IPHUPOAEC U TEXHHUKE,
OPWINBBI M OTJIUBBL, JIBHXKEHHE IulaHeT COJHEYHOW CHCTEMBI, PEAKTUBHOE
JIBWKEHUE OKUBBIX OpPraHM3MOB, pblYard B Telle YEJIOBEKa, BIUSHHE
aTMoc(epHOro JaBlieHUS Ha >KMBOM OpraHU3M, IUIaBaHHE pbIO, BOCIPUATHE
3BYKOB )KMBOTHBIMH, 36MJIETPSICEHNE, CEICMUYECKHE BOJIHBI, IlyHAMH, 3XO

1.31

Texnuueckue ycmpouicmea: CHUIOMETpP, NATYMKH TOJOXKEHHUS, PACCTOSHUS U
YCKOpPEHUS, IUHAMOMETpP, IOAIUMIHUKHA, PAKEThl, pblyar, IOJIBWKHBIA U
HETIOABIDKHBIA OJIOKM, HAKIIOHHAs TUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,
COOOIIAIONINECS] COCYAbl, YCTPOWCTBO BOJOMNPOBOJAA, T'MAPABIMYECKUN Ipecc,
MaHoOMeTp, OapoMmeTp, BBICOTOMEp, IMOPIIHEBONH HAcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BAHUE YIIBTPa3ByKa B OBITY U TEXHHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIE  TIOJIOXKEHHS  MOJEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOECHHUS
BelecTBa. Mojenu TBEPAOTo, KHUJIKOTO U Ta3000pa3HOro COCTOSIHUNA BELIeCTBA.
Kpucrannuueckue u amopdHbie Tena

22

JIBumxkenue yactui BeulectBa. CBsI3b  CKOPOCTM  JIBIDKEHHS YacTULl C
Temneparypoil. bpoyHoBckoe nBuxenue, nupdysus

23

CMauuBaHue 1 KalmUJIJIIPHBIC SABJICHUSA

24

TennoBoe pacCIupCHUC U CKATHUC

2.5

TennoBoe paBHOBECHE

2.6

Buyrpennsist sneprus. PaGora u Temionepenada Kak CHocoObl M3MEHEHMS
BHYTPEHHEH SHEPTUH




2.7

BI/II[I)I TEIIONEPpCaAaAYMn: TCIIONIPOBOJHOCTD, KOHBCKIUA, U3TYUCHHUE

HarpeBaHHe n OXJIAXKIACHHUEC TCJI. KomuaectBo TCILIIOTHI. y)IeJ'IBHaSI

28 ) O=cm(t,—t,)
TEIUIOEMKOCTB!
3aKOH COXPAaHEHHs SHEPruu B TEIUIOBBIX IPOLECCaxX. YPaBHEHUE TEILUIOBOIO
29
' +@, +...=0
OanaHca: Ql QE
Hcnapenne m konaeHcauus. V3MeHeHHe BHYTpPEHHEW SHEpPruu B Ipoliecce
2.10 ucrapeHuss M KoHjeHcaumu. Kumenume skumakoctu.  VYienbHas — Tewiora
napooOpazoBanus: L = Q/m
2.11 BnaxHnocTs BO31yxa
[InaBnenne w© Kpucrawmsauusd. [3MeHeHue BHYTpPEHHEW DSHEpPruM IIpU
2.12 59
IJIaBJICHUU M KPUCTAITM3alUU. Y IeJbHas TEII0Ta IJIaBJIeHUS: m
213 BuyTpeHHsist sHeprusi cropanus TOILMBA. Y IeNbHAsl TEIJI0Ta CTOPAaHUs TOIUINBA:
' q=Q/m
2.14 [Tpunnums! padoTs! TeruioBbIX apurareneii. KI1J[ TernoBoro nBuratens
Ipakmuueckue pabomsi
N3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOro HUJIMHJIPA; KOJIMYeCTBa
TEIUIOTHI, TOJIyY€HHOT O BOAON KOMHATHOU TeMIepaTypbl GUKCHPOBAHHON MacChl,
B KOTOpPYHO OIIyIIEH HAarpeTblii LMIWHAP; KOJWYECTBA TEIJIOTHI, OTAAHHOIO
2.15 HarpeThiM LHUJIUHAPOM, IOCIE OMyCKaHUs €ro B BOAY KOMHATHOM TeMIEpaTyphl;
OTHOCHUTENIbHOM BIAXXHOCTH BO3/yXa; yAEIbHOW TEIJIOTHI IUJIABJICHUS JIbJA.
HccnenoBanue M3MEHEHUs TEMIIEpaTypbl BOJbI MPU PA3IUYHBIX YCIOBHSIX;
SIBJICHUS TEIIOOOMEHa NMPH CMEIIMBAaHUKM XOJOAHON U
ropsiuei BoJbl; Mpoliecca uCapeHus
Quzuueckue s61eHUs 8 npupoode: TIOBEPXHOCTHOE HATSHKEHHUE U KallWJUIIpHBIE
2.16 SIBJICHUS B MPUPOJE, KPUCTAUIBI B Mpupoze, uznydenue CouHIa, 3aMep3aHue
BOJI0EMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEsl, CHEra
Texnuueckue ycmpoticmea: KanuJIApbl, TPUMEPHI UCIIOJIb30BAHUS KPUCTAILIOB,
217 KUJKOCTHBI TEPMOMETp, NAaTYUK TEMIEpPATyphl, TEPMOC, CUCTEMA OTOIJICHUS
' JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOUHA, JBUraTellb BHYTPEHHEIrO
Cropanust
3 OJIEKTPOMAT'HUTHBIE ABJIEHWA
3.1 Onexrpusanus Tei. [IBa BUaa 3JIEKTPUUECKHUX 3apsi10B
32 BsaumoneiictBue 3apsxeHHBIX Tell. 3akoH KyrnoHa
33 3aKOH COXpaHEHUS AJIEKTPUUECKOIo 3apsaa
34 Dnektpuueckoe 1mosie. Hampsok€HHOCTh  aekTpudeckoro mois.  [IpuHimn
' CYNEPHO3UINH SJICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu »snekrpuueckux 3apsigoB. JleHCTBHE SJIEKTpUYECKOrO TIONS  HaA
: aneKTpudeckue 3apsaabl. [[pOBOJHUKY U IUAICKTPUKH
36 ITocTOSTHHBIN JIEKTPUYECKUN TOK. J[eMCTBHS AeKTpUuuecKoro Toka. Cusia Toka.
: Hampsokenue. 1 =q/t, U= A/g
37 DNEKTPUUECKOE COMPOTHUBIICHUE. Y IEBHOE SJIEKTPUUECKOE COTPOTUBIICHHUE:

R =pl/S




3.8

3akon Oma s ydacTka snekrpudeckoit nienu: [ = U/R

3.9

IlocnenoBaTenbpHOE COCIUHCHHEC ITPOBOJHHUKOB:

I, =1, U=U,+U,. R=R +R,
HapannenLHoe COCIMHCHUEC IIPOBOJHUKOB PaBHOI'O COIIPOTUBJICHUA:

U=U;I=I+I;R=2.
- - 2

CMelIanHbIe COCAUHCHUA ITPOBOJIHNUKOB

3.10

PaGora 1 MomHOCTH 3nekTpudeckoro Toka. 4 = Ult, P = Ul

3.11

0=12-R-r

-

3akoH J[xoyinsa — Jlenua:

3.12

OneiT Opcrena. MarHuTtHoe Mosie OpsIMOro MPOBOJHUKA C TOKOM. JIMHuMM
MarHMTHON MHIYKIIUU

3.13

MarautHoe T1I0JI€ TOCTOSIHHOIO MAarHurta. B3auMoaencTBHUE ITOCTOSHHBIX
MAarduToB

3.14

JlelicTBME MarHUTHOTO TIOJIS1 HA TPOBOJAHUK C TOKOM

3.15

Oneitel @apajes. SABnenue ayekTpoMariuTHOM nHAyKuuu. [Ipasuio Jlenna

3.16

IIpaxkmuueckue pabomul

W3mepeHne  37EKTPUYECKOrO  CONPOTHBIIEHUS — PE3UCTOPA;  MOIIHOCTH
JJIEKTPUUYECKOI0 TOKA; PaOOTHI AJIEKTPUUECKOIO TOKA.

HccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, TJaMIOYKa), OT HAIPSXKEHUs Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COINPOTHUBIIEHUS OT JUIMHBI IPOBOJHUKA, IUIOLIAN €r0 MOMEPEUYHOT0 CEUEHUS U
YZIEJIBHOTO CONPOTUBIICHHUS.

[TpoBepka mpaBwiia Ui 3JEKTPUYECKOTO HANPSKEHUs IPU MOCIEI0BaTEIbHOM
COEIMHEHUM IPOBOJHUKOB; IpaBWia ISl CUJIBl AJIEKTPUYECKOTO TOKa IIpH
napauieIbHOM COETMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

3.17

Qusuueckue a6leHUs 6 Npupooe: SIEKTPUUECKUE SBJIEHUS B arMmocdepe,
AMEKTPUYECTBO KHUBBIX OPTraHM3MOB, MATHUTHOE ToJie 3eMJIH, Jpeiid MOI0CoB,
POJIb MATHUTHOTO MOJIS JJIs dKU3HUA HA 3eMiie, MOJISIPHOE CUSIHUE

3.18

Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIEpPMETp, BOJBTMETP, pPEOCTarT,
CYETUMK  DJIGKTPUYECKOW  DHEPTrUU,  DIEKTPOOCBETUTENbHBIE  MPUOOPHI,
HarpeBaTesibHbIe AIEKTPONIPUOOPHI (mpumepsr), AJIEKTPUYECKHUE
IPEOXPAHUTEHN, SJEKTPOMArHuT, OJJIEKTPOJBUTATENh IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOI'O TOKa

3.19

3J'ICKTpOMaF HUTHBIE BOIHBL [IIkana SJICKTPOMArHUTHBIX BOJIH

3.20

JlyueBas mogens cBeta. [IpsimonuHeiiHOe pacripocTpaHeHHe CBeTa

321

3akoH oTpakeHus cBeta. [Imockoe 3epkano

3.22

[Ipenomnenue cBera. 3aKOH IIPEJIOMIICHHS CBETa

323

Hucnepcus ceera

3.24

JIunza. Xoxa nyuedd B nnH3e. POKYyCHOE paccTosHME JIMH3bL. OnTHYecKas cuia
muH3el: D = 1/F

3.25

I'ma3 xax ontryeckas cucrema. OTITHYECKHE HpI/I60pr

3.26

IIpakxmuueckue pabomsi
###Par###I3MepeHre  OMTUYECKOW CHJIBI COOMparoIiel JIMH3BL, (POKYCHOTO




paccTosiHUS COOMparoIel JIMH3HI (10 CBOMCTBY PaBEHCTBA pa3MEPOB MpeAMETa U
M300paxeHus, KOrJa MPEeAMET pPacloyioKeH B JBOWHOM (OKyce), MoKazaTems
IPETOMIICHUS CTEKIIA.

##HtPar#H##llccnenoBanne cBoWCTBa M300pa)KeHMsI, MOITYYEHHOT'O C TOMOIIBIO
coOuparoliei JUH3bI; U3MEHEHHS (POKYCHOT'O PACCTOSIHUS IBYX CIIOKEHHBIX JINH3;
3aBHCUMOCTH yTIJla MPEJOMJICHHUsI CBETOBOTO JIy4a OT YIJIa MaJeHUs Ha IpaHuIle
«BO3IYX — CTEKJIO»

Qusuueckue asnenus 6 npupooe: 3atMeHus ConHua u JlyHbl, 1BeTa Ted,

3.27
OTNITHYECKHUE ABIEHUSA B aTMocepe (IBeT Heba, pedpakius, paayra, MUPaK)
398 Texuuueckue ycmpoiuicmea: OUYKHM, TEPUCKOMN, (QoToanmapar, ONTUYECKHUE
) CBETOBO/IbI
4 KBAHTOBBIE ABJIEHU S
41 PamnoaktuBHOCTh. Anb(a-, Oeta-, TaMma-u3nydeHus. Peaknuum anwga-u Oeta-
) pacnama
4.2 OmnsiTel Pesephopaa mo paccessauto anbda-vactui. [Inanerapaas moaens atoma
43 CocraB aromHoro sigpa. M3oTtonsl
4.4 [Tepuon monypacnaaa aTOMHBIX siziep
4.5 SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3aPsJ0BOTO M MaCCOBOT'O YHCE
Qusuyeckue sA61eHUs 8 Npupode: €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIyYd, pPaJMOAKTUBHOE W3JIyYEHHE MPHUPOAHBIX MHUHEPAJIOB,
JeMCTBHE PaIMOAKTUBHBIX U3TyYEHUI Ha OpraHU3M YejoBeKa
47 Texuuueckue ycmpoticmea. CIIEKTPOCKOI, UHIUBUIYaIbHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHCPreTuKa




TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosinuecTBo yacos JJIeKTPOHHBbIE
HaumeHoBanue
Ne (uu¢posbIe)
pa3aesioB M TeM Kontposbusbie | IIpakTuyeckue
n/n Bcero o0pa3oBaTeJibHbIE
NMPOrpamMmbI padoThl padoTbI
pecypchbl
Paznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY/KAONUIEr0 MUpa
11 ®dusuka - HayKa o ) 0 0 bu6anoreka [HJOK
' IPUPOIE https://m.edsoo.ru/7t416194
12 duznyeckue ) 0 | bu6anoreka [JOK
' BCJTUIMHBI https://m.edsoo.ru/7t416194
13 EcrecTBeHHOHay4YHBIN ) 0 1 bubnuorexa [JOK
' METO/T TIO3HAHWSI https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Paszpnes 2. IlepBoHayasibHbIe CBEACHUS O CTPOCHHHU BelleCcTBA
bu6mnoreka [JOK
2.1 (Tpoetie pelecTsa ! 0 0 https://m.edsoo.ru/7f416194
22 iﬁf«?iiime 2 0 1 Bubmoteia LIOK
' A https://m.edsoo.ru/7t416194
YaCTHII BEIIECTBA
)3 ArperatHbie 5 0 0 bubnuorexa [JOK
' COCTOSIHUSI BEII[ECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 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

Pa3nen 3. /IBu:keHMe M B3aUMOJAeliCTBHE TeJl

31 MexaHu4eckoe 3 0 0 bubnmoreka [JOK
' JIBUKECHUE https://m.edsoo.ru/7f416194
39 Nuepius, macca, 4 0 | bu6mmoreka IJOK
' [JIOTHOCTD https://m.edsoo.ru/7f416194
bubmmoreka [IOK
33 Cura. Buet e 14 ! 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B
Hasnenue. [lepenaua
41 JIaBJIEHUS TBEPIBIMU 3 0 0 bubmmoteka [IOK
' TeJaMH, KUJIKOCTSIMH https://m.edsoo.ru/7f416194
Y razamu
bu6mnoreka [JOK
4.2 JlaBACHHE KHIKOCTH > 0 0 https://m.edsoo.ru/7f416194
43 AtMocgepHoe 6 0 0 bubnuorexa [JOK
' JaBJICHUE https://m.edsoo.ru/7f416194
JlercTBUE )KUJKOCTH
44 Y rasa Ha 7 | 3 bubmmoreka [JOK
' NOTpy)EHHOE B HUX https://m.edsoo.ru/7f416194
TEIO0
Hroro no pazneny 21

Paspnes S. PaGoTra M MOLIHOCTh. JHEPrus



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

bubmmoreka LIOK
> Pabota  MowHOCT 3 1 https://m.edsoo.ru/7f416194
bu6anoreka IJOK
>2 HpocTbie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
53 Mexannueckas 4 1 butmoreka [JOK
' DHEPTHS https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME



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

8 KJIACC

HaumenoBanue

KoaundyecTBo 4acoB

Ne DyieKTpOHHBbIE (HU(POBHIE)
p/m | PAACTOB HAEM Bcero Komrpoabubie | HpaxTisieckite o0pa3oBaTeJibHbIE pecypchl
MPOrpaMmbl padoThI padoThI
Pa3znea 1. TemuioBbie siBjieHH s
11 Crpoenue u 7 0 0 bubmorexa [JOK
CBOMCTBA BEIIECTBA https://m.edsoo.ru/7f4181ce
12 TeruioBbie 1 | 5 bubmmoreka [JOK
IPOLIECChI https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pasznen 2. JaekTpuyecKkue ¥ MATHUTHBIE SIBJICHUS
DJIEKTPUUECKHUE
SAPIAALL. bubnunorexa [JOK
2.1 3apsDiCHHBIC Tea ! 0 1 https://m.edsc]){).ru/ 7f4181ce
U UX
B3aUMO/ICCTBUE
57 [TocTostHHBIN 20 1 7 bubnuoreka [JOK
AIEKTPUUYECKUHN TOK https://m.edsoo.ru/7f4181ce
)3 MarsuTHbIe 6 | L5 bu6mnoreka IIOK
SIBJIICHUS https://m.edsoo.ru/7f4181ce
24 DneKkTpoMarHuTHas 4 0 0 bu6mmoreka [IOK
UHAYKLINSA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
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Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

14.5




9 KUIIACC

HaumeHnoBanmue Kosamn4yecTBO YacoB
Ne yieKTpOHHBbIE (HU(POBHIE)
o/ pa3aesioB U TeM Beero Kontpoabhnbie | IIpakTtudyeckue 0B PA30BATENBHBIC PECYPCHI
MPOrpaMmbl padoThI padoThI
Pa3nea 1. Mexanunueckue siBJIeHHUA
Mexannueckoe
11 JIBIDKEHHUE U 1 0 | bubmmnoreka [IOK
CIIOCOOBI €ro https://m.edsoo.ru/7f41a4a6
OIUCAHUS
12 B3aumoneiictBrue 19 | 3 bu6mmoreka [JOK
' TEeJ https://m.edsoo.ru/7f41a4a6
13 3aKOHBI 10 0 3 bubaunoreka [JOK
COXpaHEeHus https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue KoJieOAaHUS U BOJIHbBI
21 MexaHndeckue 7 0 3 bu6mnoreka [IOK
' KoJieOaHUs https://m.edsoo.ru/7f41a4a6
29 MexaHuyeckue 2 1 3 bubmmoreka [JOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3znen 3. Di1eKTPOMArHUTHOE 10J1

€ U JJICKTPOMArHuTHLIC BOJIHBI

3JI€KTp0MaFHI/ITHO€
I10JIC 1

3.1

6

0

2

bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

Hroro no pazgeny

Pa3nen 4. CBeToBbBIC IBJICHUS

4.1 BZzEHZICT aHCHUS 6 Babmroreka [IOK
: pacupocTp https://m.edsoo.ru/7f41a4a6
cBeTa
JIMH3EI 1
4.2 ONTUYECKUE 6 buomorexa LHOK
' https://m.edsoo.ru/7f41a4a6
npuodopsI
23 | Gerore caemas ; ubmorera LIOK
' https://m.edsoo.ru/7f41a4a6
CITCKT
Hroro no pazneny 15

Pa3nen 5. KBanroBbie IBJICHUA

Hcnyckanue u

5.1 MOTJIOIIIEHUE CBETA 4 bubmmorexa OK
' H https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Crtpoenue 6 bubmuorexa [JOK
' aTOMHOTO siJIpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 7l7iepHbie peakini 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
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Paspnes 6. IloBTOpHTE IbHO-00001IAK0IMIA MOAY/Ib

[ToBTOpEHUE N
6.1 ::)S OS H;f:;;ﬂ Kypca 9 0 o) bubmorexa [IOK

. oy P https://m.edsoo.ru/7f41a4a6
busuku 3a 7-9
KJ1acc

Hroro no pasneny 9

OBILIEE KOJIMYECTBO

YACOBIIO 102 3 27

ITPOI'PAMME
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KaﬂeHHapHO-TeMaTI/I‘IeCKOC INIAHHPOBAHHE

7 KJIACC
H Homep Kounue BocnuraTeabHbIi
ome
OKap ypOKa B CTBO KOMIIOHECHT
P pazaeJie/ 4acoB JIEKTPOHHBbIE PecypChl
no HaumeHnoBaHue TeMBbI ypoKka
TEME Ha
MOPSAAK
Pty U3yuyeH
ue
1 1 bubnmoreka [JOK IICHHOCTH
1 DU3UYECKUE SIBJICHUS
https://m.edsoo.ru/ff0a079¢ Hay4HOr'O TO3HA-~
HUA:
2 1 bu6mmoreka [JOK
2 Pu3nyecKue BEIUYUHBI U UX U3MEPEHUE ~OCO3HAHHME HCH-
https://m.edsoo.ru/ff0a0ac4 HOCTH
3 1 dusznka — HayKa o pupoje. JABieHus bubmmoreka [JOK uznueckoii
TIPUPOTBI https://m.edsoo.ru/ff0a0c10 HayIH Kk
5 a6 5 Nel "I MOIIIHOT'O UHCTPY-
abopaTtopHas padora Ne 3MEpEeHUE
. paTop p p Bu6morexa LIOK MEHTA IO3HAHUSI
TeMIIepaTyphl IIPU MTOMOIIHU KUAKOCTHOTO MHPa, OCHOBBI
patypHt TP " https://m.edsoo.ru/ff0a0fee
TEPMOMETPA U JaTYUKa TEMIIEPATyPhI PasBUTHA TCXHO-
JIOTHH,
5 1 Metoabl HAy4dHOTrO Mo3HaHus. OnucaHue bubmmoteka [IOK S —-
(bU3UYECKUX SABICHUHN C TOMOIIBIO MOJIEeTeH https://m.edsoo.ru/ff09f72a COCTaBIAIOMmEH
2 VYpok-uccienosanue "[IpoBepka runoTessl: KyJIbTypBL,
. OEHHOCTH
6 JAJbHOCTH TMOJETA [IAPUKA, MYIIEHHOTO bubnuorexa [JOK VOO
HAy4YHOT
TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIbIIe https://m.edsoo.ru/ff0a05c6 O3HAHIS:
BbICOTA MycKa" - pasBuTHE
Hay4HOUI
1 Crpoenue BeniecTBa. OMbITHI, JOKA3bIBAIOIIHE butmmoreka [JOK Y
7 JTH0003HATEITEHOC

JIUCKPETHOE CTPOCHUE BELIECTBA

https://m.edsoo.ru/ff09fe0a

TH
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, UHTEpeca K
HCCIIEIOBATEIIHLCKO
U IeSITeIbHOCTH;

https://m.edsoo.ru/ff0a0c10

2 JBIBKEH e YACTHI BeIecTBa bubmmoreka LIOK 9KOJIOTHYECKOTO
https://m.edsoo.ru/ff0a013e BOCIHUTAHU:
9 VYpok-uccnenoBanue «OnbITH IO bubnnoreka HOK Egﬁ;iiif:a
HaOJII0JICHUIO TEIIOBOTO PACIIUPEHUS Ta30B» https://m.edsoo.ru/ff0al1778 bu3MICCKIX
10 A bubmuorexa [JOK 3HAHMH JUL
PPETATHbIE COCTOAHIA BEMECTER https://m.edsoo.ru/ff0ala7Q | POHCHIA SaadB
obnactu
OKpY»KatoLen
Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOIBI. cpeapl,
O606mmenue no pazaeny «llepBoHauanbHbie NAaHMPOBaHMA
1 CBEJCHUA O CTPOECHHUU BELIECTBAY. bubmmorexa [JOK MOCTYMKOB U OLEHKM
dusnyeckuii IUKTAHT 110 TEME https://m.edsoo.ru/ff0a0378 UX BO3MOKHBbIX
«IlepBoHavYaIbHBIC CBEJICHUSI O CTPOSCHUHN nocneacTewit ans
BEIIIECTBAY. OKpy»KatoLLen
cpenbl;
12 Mexanuueckoe ABr>xeHue. PaBHomepHoe u bu6anoreka [IOK bopmupoBanus
HEPAaBHOMEPHOE JIBI)KCHUE https://m.edsoo.ru/ff0a05¢c6 KYJIbTYPbI
but6moreka [JOK SHOPOBRI 1
13 CkopocTb. EnuHULIBI CKOPOCTH SMOIIMOHAIILHOTO
https://m.edsoo.ru/ff0a079¢ GaronoNyHHs:
14 Pacuer nyTu 1 BpeMEeHU JBUKECHUA bubmmorexa [OK ocosHane
https://m.edsoo.ru/ff0a0ae4 LeHHOCTH
bubmmoreka [JOK besonacworo
15 Nueprusa. Macca — Mepa HUHEPTHOCTH TeEN

0bpa3a }KN3HU B



https://m.edsoo.ru/ff0a013e
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COBpPEMEHHOM
TEXHONOTMYECKOM
Mupe, BaXXHOCTU

16 ITnorHoCcTh BemecTsa. Pacuer Macchl B 00beMa bubmmoreka [IOK npasmn
TeJIa MO €To INIOTHOCTH https://m.edsoo.ru/ff0a0fee 6e3sonacHoro
nosefeHus Ha
TpaHcnopTe, Ha
Aoporax
17 JlaGopatopHnas padota Ne2 «Onpenenenue bubmmorexa [JOK MATPHOTHYECKOTO
MJIOTHOCTH TBEPAOTO TEIa» https://m.edsoo.ru/ff0al1502 BOCIIMTaHU:
[ POSIBJICH
Pemenune 3agay no treme "[lmoTHOCTE bu6mmoreka [JOK P
18 HE€ MHTEpPECA K
BemecTna' https://m.edsoo.ru/ff0al23¢ HCTOpHH
COBPEMEHHO
MY COCTOSIHUIO
poccuiickon
(busnueckoit
. HAYKH;
Cuita Kak XapakTepHUCTUKA B3aUMOICICTBUS bubnuorexa [JOK
19 M LIEHHOCTH
ten. Cuina ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0a20a6 oe
OTHOLICHUC
K JOCTNXKCHUAM
POCCUICKHX
YYEHbIX--OU3NKOB;
Jlabopatopnas pabora Ne3 «3yueHue TPYIOBOTO
bubmmoteka [IOK )
20 3aBUCUMOCTH pacCTsKEeHUd (1edhopMaliv) BOCITHTAHHA:
. https://m.edsoo.ru/ff0a2376 GKTMBHOE yyacTue
MPY>KUHBI OT MPUITOKECHHON CHUIIBDY
B
bu6auoreka [IOK
21 SBnenue taroreHus. Cuia TSKECTH 1 pemeHn

https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a20a6
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CBsi3bp MEXKAY CUJIOMN TSXKECTH U MACCOM Tea. MPaKTHYECKUX
| bubmuoreka [IOK
22 Bec Tenma. Pemenune 3amau no teme "Cuna 3a1a4 (B
S— https://m.edsoo.ru/ff0al778 paMKax
CEMBbH,
73 5 Cuia TSKEeCTH Ha JIPYTUX IUIaHeTax. bu6anoreka [JOK 00pa30BaTEIbHOI
dusnyecKkrue XapaKTepPUCTUKH TUTAHET https://m.edsoo.ru/ff0al1502 OpTraHM3aINH,
6 bubnuorexa [JOK ropons,
24 N3mepenue cuil. [flunamomerp httos://m.ed 1 1660 Kpast)
ttps://m.edsoo.ru/ff0al8cc N ———
7 Y COLIMATBLHON
HaITpaBJICHHOCTH,
TpeOyIOIHUX B
TOM YHCJIE U
(buznueckux
bu6mmoreka [JOK SHAHNH;
25 Bec Ttena. HeBecoMmocTh b
https://m.edsoo.ru/ff0al778 VIHTEPEC K
npaKTU4YecKkomy
N3y4yeHunto
npodeccui,
CBA3aHHDbIX C
du13mKon;
26 8 CrnoxeHue JByX CUJ, HAIPaBJIEHHBIX MO OAHOM bubnuorexa [JOK SKOJIOTUYECKOTO
npsmoii. PaBHogelcTByIOMIas CUIT https://m.edsoo.ru/ff0ala70 BOCIUTaHNS:
o r
9 Pemienue 3aau o teme "PaBHoaeCTBYOMIAS bubmuorexa [JOK
27 IUTAHUPOBAHUSI
cun" https://m.edsoo.ru/ff0alde0 MOCTYTIKOB
73 10 Cuna Tpenus u €€ Bubl. TpeHue B Npupojie u bubmmoreka [JOK "
TEXHUKE https://m.edsoo.ru/ff0alb9c OUCHIKH
11 Jlabopatopnas pabota Ned «3yuenue bubanorexa [HOK X
29
https://m.edsoo.ru/ff0alcc8 BO3MOJKHBIX

3aBUCUMOCTHU CUJIbI TPCHUA CKOJIBKCHUA OT



https://m.edsoo.ru/ff0a1778
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https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1b9c
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CWJIbI AABJICHUA U XapaKTCpa
COIIpUKACAOINXCA HOBCpXHOCTGﬁ»

MOCIIEACTBUI

A
JI1 OKPY KarOIIEen
Cpenpbl;
oCo3HaHue
rnobanbHOro
XapaKTtepa
3KONOTUYECKNX
npobnem un nyten
UX pelleHuns;

30 12 Pemenue 3a1a4u Ha onpeneneHue bubmmoreka [IOK
PaBHO/ACHCTBYIOLIEH CUIIbI https://m.edsoo.ru/ff0alde0
13 Pemenue 3amau no remam: «Bec Tenay,
31 «Fpa(lmqe(:KHoe n300paxkeHune cuim, «CUIb, bubamorexa HOK
. https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CHID)
14 KonTponbshas padora Nel no temam:

1 «MexaHuueckoe IBHXKeHHE», «Macca, bubmmoreka LIOK
IJIOTHOCTBY, «Bec tenay, «I'paduueckoe https://m.edsoo.ru/ff0a2b5a
n3o0paxxenue cuny, «CUIb

1 Hasnenne. CriocoObl yMEHBIIICHUS U but6mmoreka [JOK

33

yYBEIIMYEHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
2
14 JlaBiaeHue raza. 3aBUCUMOCTD J1aBJICHUS Ta3a bu6anoreka [IOK

0T 00bE€Ma, TeMIlepaTypbl

https://m.edsoo.ru/ff0a2376

TPaKIaHCKOTO
1 TyXOBHO-
HPaBCTBEHHOTO
BOCITUTAHHS:
réTOBHOCTb K
aKTUBHOMY
y4yacTuio B
obcyaeHum
obuecTBeHHO
3HAYMMbIX U
3TUYECKMUX
npobsiem,
CBA3AHHbIX C
NPaKTUYECKUM
NnpUMeHeHnem
[OCTUMKEHUN
dU3nKY;



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a20a6
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35 Ilepenaua naBieHus: TBEPABIMU TEIIAMH, bubmmoteka [IOK 9KOJIOTNYECKOrO
JKUAKOCTSIMH U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0 BOCITMTaHHS:
'
JlaBneHue B )KUIKOCTH U ra3e, BEI3BAHHOS bu6anoreka [JOK orosHarne
36 . rnobanbHOro
JIEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
XapakTtepa
17 Pemienue 3aga4 no teme «JlaBuenue B Bu6munorexa IIOK Sronorrecrx:
YKUIKOCTH U rase. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826 npobnem n nytei
X peweHuna,
bu6mmoreka [JOK TPYIOBOTO
38 CooOmaromnuecst CoCyabl
HIATOH A https://m.edsoo.ru/ff0a2970 BOCIHATAHHUS:
M AKTHUBH
39 Cioa eckuii bece bubmmoreka LIOK oc  yuactue B
AAPABINYECKAMN 1T
o P https://m.edsoo.ru/ff0a3136 peTeHuH
40 Manowmetpsl. [TopirHeBon > KUIKOCTHBINA HACOC bubmorexa IOK DA
prI- 2I0P A https://m.edsoo.ru/ff0a3514 aad .
TCXHOJIOTNYCCKOU
41 ATmocdepa 3eMiau U IpUYMHBL €€ bubmmorexa [JOK U COLHATBHOIN
CYIIIECTBOBaHMUS https://m.edsoo.ru/ff0a2b5a HaIIPaBJIECHHOCTH,
TpeOyomux B
TOM
qucie
nu
bu3HUecKux
butmmoreka [JOK SHAHHH,
42 Bec Bo3ayxa. ATmMochepHOE TaBiIeHHUE nHTepec K
Y Pep A https://m.edsoo.ru/ff0a2b5a
NpaKTU4YecKomy
N3yYeHUIo
npodeccui,

CBA3AHHbIX C
dU3mnKolis;
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https://m.edsoo.ru/ff0a2718
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43 N3mepenue armocepHoro aaBieHus. OnbIT bubnuorexa [JOK TPYIOBOTO
Toppuuennu https://m.edsoo.ru/ff0a2dag BOCITHTAHHS:
M AKTUBH
44 3aBUCHMOCTB aTMOC(EpPHOTO TaBICHHS OT bu6mmoreka [JOK oc  yuactue B
BBICOTHI HaJI YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4 peleHuH
45 bapomerp-anepoun. ArmocdepHoe naBieHne bu6nnorexa HOK IPAKTHIECKUX
Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4 3aAad
46 Pemenue 3anay no teme " AtmocdepHoe bubnuorexa [JOK ;e::£§$f$:;KOH
naBjieHue" https://m.edsoo.ru/ff0a2fc4 HATIPABITEHHOCTH,
47 JelicTBue KUJIKOCTH U ra3a Ha OTPY>KEHHOE B bubnuorexa [JOK TpeOyOmuX B
HHX TEJI0. ApXHMEIOBa CHJIa https://m.edsoo.ru/ff0a3276 ToM
qHucie
u
bu3HIecKux
3HAHUM;
JlabopaTtopHnas pabora Ne5 «Onpenenenue nHTepec K
43 paTop 5“ i pedl oi bu6mmoreka IJOK npaKqueCKOMy
BBITAIKUBAIOIICH CHJIBI, IEHCTBYIOMICH Ha
H 8 y https://m.edsoo.ru/ff0a33fc
TEJI0, NOTPYKCHHOE B XKMJIKOCTH) N3yHeHunto
npodeccuit,
CBA3aHHbIX C
dn3nKOI;
JlabopaTtopnas padora Ne6 mo Teme TPYIOBOTO
49 «HccnenoBanne 3aBUCUMOCTH Beca Tejla B bu6mmoreka [JOK BOCITUTAHHMS:
BOJIE OT 00BEMA MOTPYKEHHOM B HKUIKOCT https://m.edsoo.ru/ff0a3514 aktueHoe yuactue
B peLIeHnm
JaCTH TEJIa
B 6 I_[OK NPaKTU4eCKNX
noIMoTeKa
50 [ImaBanue Ten 3agay (B pamKax

https://m.edsoo.ru/ff0a3a96
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51 JlaGopatopHas padota Ne7 "BrisicHenue bubmnorexa [JOK cemby,
YCJIOBUS MJIABAHUS TEJ B KUJIKOCTH" https://m.edsoo.ru/ff0a4252 obpasosaTenbHOM
Pemrenue 3amaq nmo remam: «IlnaBanue cymos. oprahunsaiim,
EI/I6HI/IOTeKa I_[OK ropoaa Kpaﬂ)
52 BoznyxomnaBanuey, «JlaBieHne TBEpABIX TEN, ’
5 https://m.edsoo.ru/ff0a3654 TEXHONOMMYECKOI U
KUJIKOCTEH B Ta30B» )
coumanbHom
HanpaB/1IEHHOCTW,
53 Kontponbhas padota Ne2 mo reme «/JlaBineHue bubaroreka [JOK TpebyioLx & Tom
TBEPBIX TEl, JKMAKOCTEH M ra30B» https://m.edsoo.ru/ff0a48a6 Hnenen
dU3nNYeCcKmx
3HAHWIA;
54 Mexammieckas paGora bu6mnoreka [JOK HKOJIOTUYECKOrO
P https://m.edsoo.ru/ff0a3{82 BOCIUTaHUSL:
oto3HaHue
rnobanbHoro
XapakTepa
bubmmoreka IIOK
55 MoinHocts. EquHAUIEI MOIITHOCTH _ H SKO/IOTUHECKMUX
https://m.edsoo.ru/ff0a3{82 npo6iem v nyTeil
UX pelleHuns
56 Ypok-uccienoranue "Pacu€éT MouHoCTH, bubmmoteka [IOK TPYZOBOTO
pa3BUBAEMON MPU NOABEME MO JIECTHHUILIE" https://m.edsoo.ru/ff0adee6 BOCIIMTaHUS:
- AKTUBHOC
57 IIpocTeie Mmexanu3msl. Peruar. PaBHOBecue cun bubanoreka HOK yuacTie B
Ha pblyare https://m.edsoo.ru/ff0adffe perenuH
Prluaru B TeXHUKE, OBITY U IPUPOJIE. IPaKTHYECKUX
58 JIa6oparopHas a(;oTa J\}fLS «IE)ICSJI;:[ OBaHHE bubmorexa [IOK sajad (B
paTopHad p i A https://m.edsoo.ru/ff0a478¢ paMKax

YCJIOBUM PAaBHOBECHS PhIUAra



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a3654
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59 Pemienue 3amayd mo teme «Y ciioBus bubmmoteka [IOK CEMBH,
PaBHOBECHS pbIYara https://m.edsoo.ru/ff0a48a6 0bpazoBaTeLHOI
K (b(b o OpraHuv3sanuu,
03 (OULIMEHT MOJIE3HOTO IEUCTBUA
bubimoreka [JOK ropona,
60 MexaHu3Mma. JlaboparopHas padota Ne9 Kpas)
N https://m.edsoo.ru/ff0a3{82 .
«3mepenne KIIJI HaKIOHHOM TIIIOCKOCTH» TEXHOJIOTUYCCKOU
U COLIMAILHON
HaIlpaBJICHHOCTH,
TpeOyomux B
TOM
qHucie
u
N3NYCCKUX
61 Pemrenune 3amay mo reme "Pabora, MOIITHOCTD, bu6mmoreka [JOK ;1; M-
n . ’
KITJ https://m.edsoo.ru/ff0a4c48 - MHTEpEC K
npakTn4yeckomy
N3y4YeHUo
npodeccuit,
CBA3aHHbIX C
dusnkom
62 Mexannueckas dHeprus. Kunernueckas u bubmuorexa [JOK ajanTammn
NOTEHIMaIbHas YHEPTuUs https://m.edsoo.ru/ff0a4252 K
U3MCHAIOIINMCA
. bubmmoreka [JOK m
63 3aKOH COXPAHEHUS MEXAHUYECKOU DHEPTUH httos://m.ed 167024360 YCIIOBHSIM
ps://m.edsoo.ru/ff0a COLHATEHOM
YPOK-3KCIIEPUMEHT MO TEME M IPHPOTHOM
"DKcrepUMEHTaIbHOE ONPEICIICHHE Cpelb:
P ? . bu6anoreka IJOK
64 W3MEHEHUS KUHETUYECKOU U OTEHIUAIbHOU

SHEPI'UM MPU CKAThIBAHUU Teja M0 HAKJIOHHOM
IJIOCKOCTH"

https://m.edsoo.ru/ff0adfte

" MOTpeOHOCTH
BO



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ffe

4 KonTposnbHas padora no teme Ne3 «Pabora u bubnuoreka [JOK
65
MOIIIHOCTb. DHEPrHUs» https://m.edsoo.ru/ff0adee6
66 1 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme bubmmoreka [JOK
"MexaHudeckoe IBIKeHue" https://m.edsoo.ru/ff0adeeb
67 2 PesepBublit ypok. Pabota ¢ TekcTamu 1o teme bu6nnorexa HOK
"JlaBneHue TBEPABIX TE, )KUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
3
63 PesepBHblii ypok. PaboTa ¢ Tekctamu 1o teme bubnuorexa [JOK
"PaboTa. MoutHocts. DHeprus" https://m.edsoo.ru/ff0adee6

B3aUMOJIEHCTBUH
npu

BBINOJIHEH
1571
HCCleI0BaHUM
Y [MPOEKTOB
¢duznyeckoit
HaIIPaBJICHHOCTH;

B
IIOBBIIIICHHU
€

YPOBHA

CBO
e
KOMITETEHTHOCTHU
yepe3
MPaKTUYECKYIO
JIeITEILHOCTD;

noTpebHOCTL B
dopmmnposaHmum
HOBbIX 3HaHWUA;

8 KUIACC



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




Home | Homep Kouuu BocnurareabHbl
p ypokKa B €CTBO i KOMIIOHEHT
ypoka | pasiede/te 1acos DJIeKTPOHHBbIE pecypchl
no Me HanmeHoBaHMe TeMbl yPOKa Ha
nopsia usyde
KY HHE
1 1 OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOU TEOpUHU 1 bubmuorexa [JOK TPAXJAHCKOTO
Y MX OTIBITHBIEC TIOTBEPIKICHHS https://m.edsoo.ru/ff0a5256
) 2 M bu6mmoreka [IOK 1 yXOBHO-
ACCA 1L pASMED TOMOB M MOTISKy https://m.edsoo.ru/ff0a6bb0 HPAaBCTBEHHOI'O
3 Mopnenu TBEPAOTO, )KUIKOTO U Tra3000pa3HOr0 COCTOSHUIMA bubnunoreka [IOK BOCITHTAHUA:
3 BElIeCTBa https://m.edsoo.ru/ff0a540e © TOTOBHOCTH
K aKTUBHOMY
4 Y4acTHIO B
00CyX/1eHUU
00ILIIECTBEHHO
3HAYMMBIX U
STUYECKUX
O6MCHeHuI/Ie CBOMCTB TBEPAOTO, JKUIKOTO I/Ivl"a3006p83HOl"O Bubnmorexa [IOK po6IeM,
4 COCTOSIHUM BCVIIIeCTBa Ha OCHOBE MOJI0KEHUH MOJIEKYJISIPHO- https://m.edsoo.ru/f0a83 2 CBSI3aHHEIX C
KHHETUYECKOU TEOpUH [IPaKTHYECKHM
MPUMEHEHHEM
NOCTHKEHUMN
(1076371378
5 > Kpucrannnueckue u amopdHsbie Tena bubmmorexa [IOK R
https://m.edsoo.ru/ff0a5800 K
6 6 C a bubmuorexa [JOK HU3MEHSIOIMCS
Ma4MBaHUE U KaMWUIAPHOCTH. [[OBEpXHOCTHOE HATSIKEHUE htps://m.edsoo.ru/f0a5530 YCAOBHAM
7 bub6mmoreka [IOK COLHaIEHO
7 TennoBoe pacIIMpeHue U CKATHUE

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TEMIIEPATYPBI CO CKOPOCTHIO TETNIOBOTO

bubnunorexa [IOK

sHeprocOepexxeHus"

8 NIBMKEHUS YaCTHIL https://m.edsoo.ru/ff0a6976
Buytpennsist sneprusi. CriocoObl 3MEHEHUs! BHYTPEHHEH bubnnoreka [IOK
9
SHEpPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Teruonepenaun Bubmmorexa LIOK
A fonepea https://m.edsoo.ru/ff0a6412
ypOK-KOH(bepevHIH/ISI [IpakTrueckoe UCIoNb30BaHNE Bubmorexa [[OK
11 TEIUIOBBIX CBOMCTB BELIECTB U MAaTEPUAJIOB B LIETAX

https://m.edsoo.ru/ff0a65c0

U IIPUPOJHOMU
CpeJibl:
- TOTpeOHOCTb
BO
B3aMMOJICHCTBUU
npu
BBIOJTHEHU T
UCCIIEI0BAaHUI

Y IPOEKTOB
buznueckoi
HaMpaBJIeHHOCTU
, OTKPBITOCTh
OTIBITY U
3HAHUSAM
ApYTHX;
- TIOBBIIIIE
HUE YPOBHS

CBOEH

KOMTIETEHTHOCTH
yepes
MPAKTHYECKYIO
JeSITeNIbHOCTB;
MOTPEeOHOCTH B
dhopMupoBaHUH
HOBBIX 3HAHHUH, B
TOM YHCIIe
bopMyIMpoOBaTh
ujeu, IOHSITHSI,
TUTIOTE3HI O
bu3nYecKux
o0BbeKkTax u
SIBIICHUSIX;



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

12

KommuectBo TemnoTel. Y aenbHas TEINIOEMKOCTD

bubnunorexa [IOK
https://m.edsoo.ru/ff0a6976

13

VYpaBHeHue TeroBoro 6ananca. TemiooOMeH 1 TerIoBOe
paBHOBECHE

bubmmnorexa [IOK
https://m.edsoo.ru/ff0a7088

14

JlabGopatopHas pabota Nel "HccnenoBanue siBjaeHUs
TerI000MeHa MPU CMEIIUBAHUH XOJIOTHOW U TOpsiIeii Bob"

bub6nmmorexa [IOK
https://m.edsoo.ru/ff0a6a98

LICHHOCTH
HAay4YHOTI'O
IMO3HAHMUSL:
- OCO3Ha
HMEC [ICHHOCTH
¢buznyeckoit

HayK{
Kak

MOIIHO
r0 MHCTPYMEHTA
MMO3HAHUS
MHpa,
OCHOBBI

pa3BUT
WS TEXHOJIOTHM,
BaKHEHIIIEH
COCTAaBJIAIOIIEN
KYJIbTYpBI;
- pa3BUTHE
Hay4HOU
JIF0003HATEIIHFHOC
TH, UHTEpeca
K

HCCIIENOBATENIBCK
ou

JACATCIbHOCTH,

15

PacueT xonuuecTBa TCIIJIOTHI, H606XOI[I/IM01"O JJIs1 Harp€BaHuA
TECJIa U BBIACIIKICMOT'O UM IMPH OXJIAXKICHUU

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a8312

16

KonrtponsHas padora Nel mo teme: «Pacuer konuyecTBa
TEIUIOThD)

Bubnuorexa [JOK
https://m.edsoo.ru/ff0a6bb0

17

10

JIaGoparopHas pabota Ne2 "OrmnpeneneHue ynenbHOMl
TEIUIOEMKOCTH BellecTBa"

bubnunorexa [IOK
https://m.edsoo.ru/ff0a7b5a

Apanranusa K
A3MEHSIOIIUMCS
YCJIOBUSIM
COIMaIbHOMN

Y IPUPOTHOMN



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

18

11

3Hepr1/151 TOIIJIMBA. VI[GJILHZUI TCIJIOTA CrOpaHusa

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

19

12

IInaBnenue u OTBCPACBAHUC KPUCTATIIIMYCCKUX TCII. Yneanaﬁ
TCIJIOTA ITJIaBJICHUA

Bubnunorexa [JOK
https://m.edsoo.ru/ff0a72fe

Cpenpbl:
- TOTPeOHOCTh
BO
B3aMMOJCUCTBUH
npu
BBINIOJIHCHU U
HUCCIEeIOBAaHUN

Y IPOEKTOB
(busrgeckoi
HaIpaBJICHHOCTH
, OTKPBITOCTD
OTIBITY U
3HAHUSAM
TIPYTHX;
MOBBIIIICHUE
YPOBHsI CBOEH
KOMITETEHTHOCTH
yepes
MIPaKTUYECKYIO
JIeITEILHOCTD;

20

13

[TapooOpa3zoBanue u konaeHcauus. Mcnapenue

Bbubnunorexa [JOK
https://m.edsoo.ru/ff0a740c¢

21

14

Kunenue. VY nenbHas Tennora napooOpa3oBaHus 1
KOHJIEHCALlMU. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
aTMOC(hepHOTO JaBJICHUS

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

N3MCHSHOIIINUMCS
YCIIOBUSIM
COLIMAJILHOU

Y IPUPOJTHON
cpenpl:

- TMOTpeOHOCTH
BO
B3aNMOICHCTBHHU
npu
BBIIOJIHCHU U
HUCCIIEeIOBAaHUN



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

Y [IPOEKTOB
buzngecKoi
HaIpaBJICHHOCTH
, OTKPBITOCTD
OTIBITY U
3HAaHUSM
ApYyrux;

— TTOBBIIICHH
€ YpOBHSA
cBOEH
KOMIIETEHTHO
CTH 4epe3
PaKTHYECKY
10
JIeSITEebHOCTD;

22

15

BrnaxnocTs Bo3ayxa. JlabopaTopHas pabora Ne3
"OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO3TyXa"

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

23

16

Pemenue 3aga4 Ha ONpCACIICHNUC BJIAJKHOCTH BO3AyXa

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a8312

24

17

[Tpuniuns! paboTh TEMIOBbIX ABUrareneif. [laposas
TypOuHa. /[Burarens BHyTPEHHETO CrOpaHUsI

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

NaTPUOTUYECKOT
0 BOCITMTAHUS:
- MIPOsIBIIE
HUE MHTEpeca K
UCTOpUU U
COBPEMEHH
OMY COCTOSIHUIO
pOCCUICKON
buznuecKoit
HayKU;

— IEHHOCTHOE
OTHOLIEHHE K
JIOCTHKEHUSIM
POCCUHCKHX
YYEHBIX-
-(U3HKOB;



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

25

18

KITJ[ renmoBoro asuratens. TeniaoBble ABUTATENH U 3alIUTa
OKpY>Karolen cpeibl

bubnunorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

19

3akoH COXpPAaHCHUSA U MMPEBPAILICHHNA SHCPTHUHU B TCIIJIOBBIX
mponeccax

bubmmnorexa [IOK
https://m.edsoo.ru/ff0a8312

27

20

[TonroroBka Kk KOHTpOJIbHOU padoTe 1o Teme "TernnoBbie
aBneHus. Vi3MeHeHne arperaTHbIX COCTOsTHUM BemecTBa"

bubmmnorexa [IOK
https://m.edsoo.ru/ff0a8312

AKOJIOTHYECKOT0
BOCIIUTAHHUS:
- OpUEHTaus
Ha
MPUMEHEHNE
(bU3UIECKUX
3HAHUHU I
perieHus 3a1a4 B
obnactu
OKpYKaroleu
cpensl,
TIJTAHUPOBAHUS
MTOCTYTIKOB U
OIIEHKH UX
BO3MOYHBIX
MOCJEACTBUI
JUIs
OKpY Karolen
cpenpl;
— OCO3HaHUE
r7100aJIbHOTO
XapakTepa
3KOJIOTMYECK
uX IpodiIem
U Iy TeN
WX pEIICHHS;

28

21

Kontponbnas padora mo teme Ne2 "TemioBbie iBIEHUS.
N3meHeHue arperaTHbIX COCTOSIHHM BeniecTBa'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Onexrpuszanus Tel. J[Ba poaa JIEKTPUYECKHUX 3apsi10B

bubnunorexa [IOK
https://m.edsoo.ru/ff0a9¢14

aJlanTanyn
K
H3MEHSIOITUMCS
YCJIOBUSIM



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a9e14

30

VYpok-uccnenoanue "IneKTpU3anus TeJI MHAYKLIUEH U IpU
CONPUKOCHOBEHUH"

Bubnunorexa [JOK
https://m.edsoo.ru/ff0aa738

COIIMAJILHON

Y IPUPOJTHOU
CpeJibl:

[J moTpeOHOCTD B
(dbopMHUpoBaHUU
HOBBIX 3HAHUH, B
TOM YHCJIe
dbopmynupoBarb
ujieu, MOHSTHS,
THIIOTE3BI O
bu3HIeCcKux
oOBeKTax u
SIBIICHUSIX;

31

B3aumopeiictBue 3apsykeHHBIX Tell. 3akoH Kyiona

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

32

Onexrpudeckoe nojue. HanpskeHHOCTb 3JIeKTpUYeCKOro
nosist. [IpuHIMI Cyneprno3uLuy IEKTPUIECKUX MTOIEH

bubmuorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkTpuueckux 3apsiioB. DIEMEHTapHbIN 3apsil.
Crtpoenue aToma

Bubnunorexa [JOK
https://m.edsoo.ru/ff0a95a4

agarTannun

K
NU3MCHSOIINMCSA
YCIIOBUSIM
COIIMATILHOMN

U IIPUPOJHOMU
CpeJibl:

[J moTpeGHOCTh B
dbopMupoBaHUU
HOBBIX 3HAHUH, B
TOM YHCIIe
dbopmympoBarb
ujeu, OHSITHS,
THITOTE3HI O
buznyecKux



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a95a4

00BEeKTaxX U

SIBJICHUSIX;
34 ITpoBOIHUKY U JUAIEKTPUKU. 3aKOH COXPAHEHMUS bubmmoreka [IOK IPa’kIaHCKOTO
AJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha IPUMEHEHHUE CBOMCTB DJIEKTPUUECKUX bubmmorexa LIOK 1 TyXOBHO-
3apsAI0B https://m.edsoo.ru/ff0a90cc HPaBCTBCHHOT'O
BOCITUTAHUS:
U TOTOBHOCTh
K
AKTUBHOMY
Y4YacTHIO B
00CcyX1eHn
. 1 OOIIIECTBEHHO
36 DIEKTPUYECKUN TOK, YCIOBUS €T0 CYLIECTBOBAHUS. bubnnoreka [IOK SHAUMMBIX 1
VICTOYHUKH DIIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4 STHUCCKHX
npo0Jem,
CBSI3aHHBIX C
MPAaKTUYECKUM
PUMEHEHHEM
JOCTHYKEHUHN
¢buzuky;
37 JIeHCTBUS 2IEKTPHYECKOTO TOKA bubmorexa [OK SCTCTHHCCKOTO
https://m.edsoo.ru/ff0a96b2 BOCIIUTAHUS:
33 VYpok-uccnenopanue "JlelicTBHE 2IEKTPUUECKOTO MOJIS HA bu6mmoreka LIOK [ BocmipusaTHE
MPOBOJIHUKHU U TUAJIEKTPUKH" https://m.edsoo.ru/ff0a95a4 3CTETHYECKUX
39 5 . Bu6nmoreka [IOK Kafects
JEKTPUUECKUI TOK B METaJIIaX, JKUAKOCTIX U razax hitps://m.cdsoo.ru/ff0a0838 (1)1/131/1%0{(01/1
HayKH: eé
40 35 , bu6mmorexa LIOK TFapMOHHUYHOTO
JEKTPUYECKasi LIeNb U €€ COCTaBHbIC YaCTH hitps://m.cdsoo.ru/ff0aa738 HOCTpOeHS,

CTPOIroCTH,



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0aa738

TOYHOCTH,
JJAaKOHUYHOCTU

41

Cuna Toka. JJaboparopnas padota Ne 4 "M3mepenue u
peryiaupoBaHue CUIbl TOKa"

bubmmnorexa [IOK
https://m.edsoo.ru/ff0a8bd6

42

DnekTpuueckoe HampsbkeHne. Bonbrmerp. JlaboparopHas
pabota Ne5 "N3mepenue u peryanpoBaHue HaMpsKeHUs"

Bbubnunorexa [IOK
https://m.edsoo.ru/ff0a%¢14

43

COHpOTI/IBHeHI/Ie MMPpOBOJHUKA. Y aennHOE COIIPOTUBJICHUC
BCIICCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

LIEHHOCTH
HAay4YHOTI'O
MMO3HAHUS:
[

OCO3Ha
HHE [ICHHOCTH
(busrgeckoi

HayKd
Kak

MOIITHO
r0 MHCTPYMEHTA
MMO3HAaHUS
MHpa,
OCHOBBI

pa3BUTHUA

TEXHOJIOTHH,
BaKHEHUIIICH
COCTaBIIIONICH
KYJIBTYPBI,
U pa3Burue
Hay4HOUN
JIF0003HATEIIBHOCT
U, UHTEpeca K
HCCIIEA0BATENBCK
Ol JIeATCIIbHOCTH

44

Jlaboparopnas pabota Ne6 "3aBHCUMOCTH IIEKTPHUUECKOTO
COMPOTHUBIICHHUS MPOBOJHUKA OT €r0 JTMHBI, TIIOIIA TN
MONEPEYHOro CeYeHus: u Mmatepuana’

bubnunorexa [IOK
https://m.edsoo.ru/ff0aa738

9CTCTUYCCKOI'O
BOCIIMTaHUA:



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

45

10

3aBHCUMOCTb CHJIBI TOKA OT HalpspkeHus. 3akoH Oma Juist
yJacTka Ienu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa44a

[

BOCHIpUS

THE
ACTETHYCCKUX
Ka4ecTB
buznuecKoit
HAYKH:

eé

TrapMOHHUYHOI'O

IIOCTPOEHMS,
CTPOTr'OCTH,

TOYHOCTH,

JJaKOHHNYHOCTH,

46

11

IlocaemoBateabHOE COCAUHEHUS IIPOBOAHHUKOB

bubnuorexa [IOK
https://m.edsoo.ru/ff0aa04e

47

12

JlabopatopHas pabota Ne7 "[IpoBepka nmpaBuia CIoKeHUs
HaMpsDKEHUN TIPH MOCIIE0BATEIHHOM COSIMHEHUU IBYX
pe3ucTopoB”

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0aa738

48

13

HapaHHeJ'ILHOC COCAUHCHMUS ITPOBOAHUKOB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aaa58

TPYIOBOTO
BOCIIUTAHMUS:

AKTUBHOC

y4acTue B

pelieHnu

MPAKTHYICCKUAX
3am1ad (B

pamKax
CEMbH,

00pazoBaTenbHO
W opraHuzanuu,
ropoja,

Kpast)

TCXHOJIOTHYCCKO

7§

U COIMAJILHOM

HaIpaBJICHHOCTH
, TpeOyIomux B
TOM YHCJIE U
(bU3UIECKUX



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aaa58

3HAHUU;
HUHTEpEC K
MIPaKTUYECKOMY
W3YYCHUIO
npodeccuid,
CBS3aHHBIX C
¢duznKon

49

14

JlaboparopHuas pabora Ne8 "IIpoBepka mpaBuia JUTsl CHITBI
TOKa TIPH MapajyieIbHOM COEANHCHUU PE3UCTOPOB"

Bubnuorexa [JOK
https://m.edsoo.ru/ff0aadle

50

15

Pemenue 3amag Ha IIPUMCHCHHEC 3aKOHA Oma 1A pa3JIM4IHOro
COCAUHCHHS ITPOBOAHUKOB

bubnuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

51

16

PaboTta 1 MOIITHOCTE 2JIEKTPUIECKOT0 TOKA. 3aKoH J[xkoys-
Jlenna

Bubnunorexa [JOK
https://m.edsoo.ru/ff0ab124

DJKOJIOTHYECKOTO
BOCIUTAHUSA:

- OpUEHTaIus
Ha
MIPUMEHEHHE
bu3IIeCKIX
3HAHUU I
peuieHus 3a1a4 B
obnactu
OKpYy>Karolen
cpenpl,
TJTAHUPOBAHMS
MOCTYTIKOB U
OIICHKU UX
BO3MOYHBIX
MOCJIEICTBUI
UL
OKpYy>Karolen
Cpenpl;
— OCO3HaHHUE
rJ100aJILHOTO
XapaxkTepa
3KOJIOTMYECK
uX mpoosiem
U IyTEU



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

HX PCHICHUA

59 17 JlaGopaTopHas pabota Ne9 "Onpenenenue padoThI 1 bubnuorexa [JOK TIaTPHOTHYECKOTO
MOIIIHOCTH 3JIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0 BOCIIUTAHUS:
18 DIIEKTPUYECKUE 1T U MTOTPEOUTETN DIEKTPUIECKOM bubmuorexa [JOK
53
sHepruu B ObiTy. KopoTkoe 3ambikanue https://m.edsoo.ru/ff0ab660 - IIPOSIBIIC
19 IToaroToBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DIEeKTPUIECKUue HHC HHTCpeCa K
o bubmnoreka HOK HUCTOPUU U
54 3apsiabl. 3apsiKEHHbBIC Tela U UX B3aUMOJICHCTBUS.
. . " https://m.edsoo.ru/ff0abd2¢c COBpEMEHH
[TocTOSTHHBIN MEKTPUICCKHUI TOK
20 K 5 No3 '3 OMY COCTOSIHUIO
OHTpOJIbHAs paboTa 1o Teme No TEKTPUUECKUE 3aPsiIbl. P
55 3 p P . lr')I P bubmmnorexa [IOK pOCCHNCKOU
apspKEHHBIE Tella U UX B3aumojeicTus. [locTossHHbBIN .
b . https://m.edsoo.ru/ff0abea8 usnyeckoii
ANEKTPUICCKHII TOK HayKH;
56 1 I . Bbubnunorexa [JOK
OCTOSTHHBIE MAarHUTHI, UX B3aUMO/ICHCTBHE
’ https://m.edsoo.ru/ff0aa738
2 - LIEHHOCT
HOE OTHOILIEHUE
. K
57 VYpoxk-uccinenoanue "M3yueHne moyiei moCTOSTHHBIX bubmuorexa [JOK OCTHKEHISM
MarHuToB" https://m.edsoo.ru/ff0ac3d0 .
pOCCUCKUX
Y4EHBIX-
-(hr3KKOB;
53 3 MarnuTtsoe mmojie. MarautHoe 1osjie 3eMJId M €ro 3HaUCHUE bubmuorexa IIOK TIATPHOTHYECKOTO
JUTS )KA3HU Ha 3emiie https://m.edsoo.ru/ff0acOba BOCITUTAHHUS
59 4 OmneiT OpcTena. MarHuTHOE NOJIE BJIEKTPUUECKOTO TOKA bu6mmoreka LIOK
MaruuTtHoOe 1oJie KaTyIIK{d ¢ TOKOM https://m.edsoo.ru/ff0ac1d2 - IIPOSIBIIC
5 [IpumeHeHune 351eKTpOMarHuToB B TexHUKe. JlabopaTopHast HHC HHTCpECa K
N . bu6nmmorexa [IOK MCTOPHH 1
60 pabota Ne 10 "M3yuenue neiicTBUS MArHUTHOTO TOJISL Ha
. https://m.edsoo.ru/ff0ac74a COBpPEMEHH
MIPOBOJHUK C TOKOM
p 5 U — OK OMY COCTOSIHUIO
61 JEKTPOABUIaTENb MOCTOSHHOTO TOKa. Mcnonap3oBanue nonmotexa L poceuiickoii

3JIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOUCTBAX U Ha

https://m.edsoo.ru/ff0ac86¢
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Tpancnopre. JlabopatopHas pabora "KoHcTpyupoBanue u buznueckoit
u3ydeHue paboThl dyIeKTpoaBuraresns" HayKU;
2 OmnprTer @apanes. 3aKOH AIEKTPOMArHUTHON WHIYKITUH. bubmuoreka [JOK
[TpaBuio Jlenna https://m.edsoo.ru/ff0acb14
Dnekrporeneparop. CriocoObl MoMyYeH s SIEKTPUIECKOR [ICHHOCTHOC
Bbubnunorexa [JOK OTHOIIICHHE K
63 SHEPTHH. DIIEKTPOCTAHIINN Ha BO30OHOBIISIEMBIX HCTOYHHKAX
https://m.edsoo.ru/ff0accSe JOCTHKEHUSM
SHCpriu POCCUICKHX
64 [ToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "DIEeKTPHUUECKUe bu6mmorexa LIOK YUEHBIX-
Y MarHUTHbIE ABIEHUS" https://m.edsoo.ru/ff0ac1d2 -(pU3nKOB;
6 KontponbHas padota Ne4 o Teme "DIeKTpUUIECKUE U bubmuorexa [JOK
> MarHuTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
ajanTarun
K
M3MEHSIOIIMMCS
YCIIOBHSIM
COLIMAIIHOU
Y IPUPOTHON
Cpeapl:
- TOTPeOHOCTh
66 PesepBHslit ypok. Pabota ¢ Tekcramu o reme "TemnoBsie bubnnoreka [IOK BO
ABICHUS" https://m.edsoo.ru/ff0accSe B3aMMO/ICHCTBUN
npu
BBIIOJTHEHU T
HUCCIIEeI0OBAaHUN
U TIPOEKTOB
(busrgeckoi
HaMpaBJICHHOCTH
, OTKPBITOCTh
OTIBITY U

3HaHUAM



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acb14
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TIPYTHX;
MOTPeOHOCTH B

(dbopmMupoBaHUU
HOBBIX 3HAHUM,

67

PesepBHrlit ypok. Pabora ¢ Tekcramu o teme "IlocTossHHBII
AJIEKTPUIECKUH TOK"

bu6nmunorexa [IOK

https://m.edsoo.ru/ff0acdc6

ajanTanuu
K
M3MEHSIOIIMMCS
YCJIOBUSIM
COLIMAJILHOM

Y IPUPOTHOU
cpenbl:
- TMOTpeOHOCTH
BO
B3alMOJICHCTBUU
npu
BBITOJTHCHU T
HUCCIEeIOBAaHUN

Y TIPOEKTOB
bu3ngeckoi
HaIpaBJICHHOCTH
, OTKPBITOCTH
OTIBITY U
3HAHUSIM
JIPYTHX;
MOTPeOHOCTH B
¢dbopmupoBaHUT
HOBBIX 3HAHHH,

68

PesepBHrlii ypok. PaGota ¢ Tekcramu 1o TeMe "MarHuTHbIe
SABJICHUS"

bubnuorexa [JOK

https://m.edsoo.ru/ff0ac1d2

TPYJOBOTO
BOCIUTAHMUS:
AKTUBHOE



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

a

ydacTue
B pEIICHUN
MPAKTHYECKUX
3a7a4y
TEXHOJIOTUYECKO
M U coIanbHOMN
HaMpaBJICHHOCTH
, TpeOyIoIUX
BTOM YHUCIE

u
(bu3HIecKux
3HAHUH;
HHTEPEC K IIPAKTH
YEeCKOMY
W3YyYEHUIO
npoQeccHii,cBsi3
aHHBIX C PU3UKOI




9 KUIIACC

Homep | Homep ypoka KouauvecTBo BocniurareibHblii
YpPoKa B JacoB HA KOMIIOHEHT
HaumMeHoBaHHe TeMBI DJIeKTPOHHBbIE pecypchl
no pa3nese/Teme oKa u3ydyeHue
NOPSIAKY yp
1 MexaHu4eckoe aJanTanum K
| bubmmoreka [IOK R ——
IBIOKEHHE.
https://m.edsoo.ru/ff0aeb6e
MarepuanbHas TOUKa YCIOBIAM
CcouaJIbHOU )41
2 Cucrema orcuera. NPUpPOJIHOTE
) OTHOCUTENBHOCTh butmmoreka [JOK CPEIbL:
MEXaHUYECKOIO https://m.edsoo.ru/ff0ad474 |  norpebHOCTH
IIBUKEHUS BO 5
B3aUMOACUCTBUHN
3 PaBHOMEpHOE
3 p ev . BH6HI/IOTCK3 HOK IIPH BBIIIOJIHCHHU N
IPAMOJIMHCHHO HCCIIEIOBAaHUN U
P https://m.edsoo.ru/ff0ad19a 5
JBIDKCHHUC IPOEKTOB
W3UYECKON
4 HepasHomepHoe ¢
o HaIlpaBJICHHOCTU
4 MPSIMOJIMHEWHOE bubnuotexa [JOK . OTKDHITOCTS
aBmkenue. Cpeassis u https://m.edsoo.ru/ff0ae612 | onsiry u
MI'HOBCHHAas CKOPOCTb 3HAHUSAM JIPYTHUX;
- [ IIOBBILICHHE
5 IIpssMonuHerHoe y
5 ABHOVCKODEHHOE butmmoreka [JOK YPOBHS  CBOEU
BHOYCKOPCHH
PaBHOyCKOp https://m.edsoo.ru/ff0ad8d4 | KOMICTCHIHOCTH
JIBUKEHUE. Y CKOPEHHUE yepes
6 CkopocTh NpaKTUYECKyto
. bu6anoreka LIOK .
6 MPSAMOJIMHEWHOT O i ACATENBHOCTD;

PaBHOYCKOPEHHOTO

https://m.edsoo.ru/ff0aeb6c



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ad474
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https://m.edsoo.ru/ff0aeb6c

neuxeHus. ['padux
CKOPOCTH

7 JlaGopatopHnas pabota
Nel "Onpenenenue
CKOpEHHUS Tena Ipu
7 gaBHIc))yCKopeHHOMp bubmorexa [TOK
https://m.edsoo.ru/ff0adb18
JIBHMOKCHUH TI0
HAKJIOHHOM
mIockocTu"
g 8 CBo0OOaHOC TTaicHHUE bubmmoreka [IOK LEHHOCTU
tel. OnbiTel [anuies https://m.edsoo.ru/ff0acb6e | Hay<IHOTO
9 PaBHOMepHOE HOSHATILE
OCO3HaHue
JBM>KCHHE 110 LleHHOCTH
9 okpyxkHocTH. [lepuos bubmmoreka [JOK MIMIECKON HaYKY
Y 4acTOTa OOpallleHusl. https://m.edsoo.ru/ff0ael76 | 4« mowporo
JluneliHas u yriosast MHCTPYMeHTa
CKOpPOCTH No3HaHWMA MUpa,
10 10 [lenTpocTpemMuTesbHOE bu6mnoreka [JOK OCHOBbI pafBMTMﬂ
YCKOpPEHHE https://m.edsoo.ru/ff0ac612 | TexHonorun,
11 KonTtponbHas paboTa BasHenen
1 Nel mmo Teme bu6aunoreka [JOK ii;::;::ou"'em
"MexaHu4ecKoe https://m.edsoo.ru/ff0ae612
nBIKeHue"
1 ITepBriii 3aK0H Bu6morexa LIOK
12 Herorona. Bexrop

CHJIBI

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

Bropoi 3axkoH

13 HrroToHa. bubmmoreka [IOK
PaBHOelicTBYIOIIAs https://m.edsoo.ru/ff0ae982
cuja
Pemenue 3amau no

) reve: Bropoi s BuGnoTexa 0K

N https://m.edsoo.ru/ff0aeb6c
PaBHOelicTByIOmAs
CUJIa»
15 I?if;ffoKOH bu6anoreka [JOK
https://m.edsoo.ru/ff0aeca2
Cyneprio3uius Cui
Penienu 4 H
16 HEH;eH:Hgy?: iaKoioB bubmmorexa LIOK
https://m.edsoo.ru/ff0aeb6e
Hrrotona
Cuia yrpyrocTu.

17 3akoH I'yka . Pemenue butmmoreka [JOK
3agad o TeMme «Cuia https://m.edsoo.ru/ff0ace28
YIPYTOCTH»

JlabopaTopHas pabora
18 No2 «I())Hpgz[enelsme bubamorexa LOK
https://m.edsoo.ru/ff0af738
KECTKOCTHU TIPYKUHBI»
19 Cuna Tpems bubmoreka [JOK

https://m.edsoo.ru/ff0afa26

MaTPUOTUYECKOT O
BOCIIUTAHMS:
NposiBIIEHNE
MHTEpeca K
HUCTOpUU u
COBPEMEHHOMY
COCTOSIHUIO
pOCCUiCKOM
¢buznueckon
HayKH;
[ IEHHOCTHOE
OTHOILEHHE K
JTOCTUKEHUSIM
POCCUHCKUX
YUCHBIX-
-OU3MKOB;



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

20 9 Pemenue 3amay mo bub6aunorexa [JOK
teMme «Cumna TpeHus» https://m.edsoo.ru/ff0af8be
10 Pemenune 3agay no
https://m.edsoo.ru/ff0afb8e
yrpyroctu. Cuna
TpeHus"
11 Cuiia TSHKECTH U 3aKOH
2 BCEMHUPHOIO bubmmorexa [JOK
TATOTEHUS. Y CKOPCHHE https://m.edsoo.ru/ff0af044
CBOOOTHOTO TIAZICHUS
12 VYpok-koHpepeHIs
" JIBU)KEHUE TeIl
” BOKpYT bubnuorexa [JOK
I'PaBUTAILIMIOHHOTO https://m.edsoo.ru/ff0afa26
nenrtpa (CosiHeuHas
cucrema). ['anakTuku"
13 Pemenune 3amau no
24 teme "Cuita TSHKECTH U bu6mmoreka [JOK
3aKOH BCEMHUPHOTO https://m.edsoo.ru/ff0af5{8
TSroTeHUs"
14 ITepBas kocMuueckas
75 CKOPOCTb. bubnuorexa [JOK

HesecomocTh
MepErpy3Ku

https://m.edsoo.ru/ff0af33c

(hopmMHupOBaHHS
KYJBTYPBI
3JI0pOBBS u
SMOLIMOHATILHOIO
Onaronoay4us:
oCo3HaHue
LLeHHOCTH
6e3onacHoro
06pa3a Kn3HU B
COBPEMEHHOM
TEXHONOrMYecK om
MUpe, BaXKHOCTU
npasun
6e3onacHoro
noBeAeHus Ha
TpaHcnopTe, Ha
Aoporax, ¢
3NEKTPUYECKUM U
TEna0BbIM
obopyaoBaHnem B
AOMaLLHUX
YyCNoBuUAX;



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

15 PaBHOBecue TPYIOBOTO
MaTEepUATBHOU TOYKH. BOCIHUTaHUS:
AGCOMIOTHO TBEPIOE i aKTHBHOC
%6 p bu6mnoreka [JOK yJacTue B
Teno. PaBHoBecHe
. https://m.edsoo.ru/ff0afe36 | peuenn
3aKpEIIEHHON OChIO 3a1a4 (B pamKax
BpaIcHUS CEMbH,
o0Opa3oBaTenpHO i
27 16 MowmenT cuiibl. LlenTp bubmmoreka [JOK B —
TSKECTHU https://m.edsoo.ru/ff0afa26 | ropopa,  xpas)
17 Pemmenue 3ama4 mo TEXHOJIOTHYECKO I
28 TeMe "MOMEHT CHIIBI bubmorexa [OK M COIMANEHOU
. https://m.edsoo.ru/ff0b02b4 | HanpasnennocTH
enTp Ts3x€CTH , TpeGYIONHX B
18 ITonroroBka k TOM 4HClIEe W
KOHTpPOJIbHOM padoTe ‘bmmfcmx
3HAHMI;
10 TeMe bu6anoreka [JOK
29 | [T WHTepeck
MexaHndeckoe https://m.edsoo.ru/ff0b0408
npakTn4yecKkomy
JBH)KCHHE. M3yUeHIIo
el n
B3aumoneiictBue Ten npodeccui,
19 KontpoabsHas padora CBA3aHHbIX C
No2 o Teme dm3mnKoM;
30 "MexaHu4ecKoe bubmmorexa OK
KeHIe https://m.edsoo.ru/ffOb06ec
IBIMOKCHHE.
BzaumoneiictBue Ten"
1 Nmrnysnsc Tena. 9KOJI02UYECKO20
bu6mmoreka [JOK
31 Nmnynbe cuitbl. 3aKOH i BOCNUMAHUA

COXpaHCHHUA UMITYJIbCA.

https://m.edsoo.ru/ff0b07fa

opuenmayus Ha



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Yrpyroe u Heynpyroe
B3aUMOJICHCTBUE

Pemenue 3ajJay 110

1 TeMe "3aKoH bu6anoreka [JOK
COXpaHCHUS https://m.edsoo.ru/ff0b096¢
uMItyJibca'

VYpok-koHpepeHITIs

1 "PeakTuBHOE but6mmoreka [JOK
TBUKEHUE B TIPUPOE U https://m.edsoo.ru/ff0b0c32
TexHuke"

34 Mexanuueckas padota bubnuorexa [JOK
1A MOIIIHOCTD https://m.edsoo.ru/ff0b0ag84
PaGoTa cwibl TsDKECTH

35 CHUJIbI YIIPYTOCTH U ’ bubmuorexa LIOK

https://m.edsoo.ru/ff0b0db8

CUJIBI TPEHUS

JlaGopatopHas pabota

No3 «Onpenenenue

pabOThI CUIIBI TPEHHUS

MIPY paBHOMEPHOM

BIDKEHUH TeJa 10
36 II“[OpI/ISOHTaJ]BHOP'I bubamorexa LOK

https://m.edsoo.ru/ff0b2010

MTOBEPXHOCTI.

JlaGopatopHas pabota
Ne4 "Omnpenenenue
ko3¢ uLrieHTa TpeHus
CKOJIbKEHHUS"

npumeneHue
Qusuueckux
BHAHU ona
peutenus 3a0a4 8
obnacmu
OKpyHcaroujen
cpeowl,
NIAHUPOBAHUS
NnOCMyNnKo8
u

OILICHKH HX
BO3MOXKHBIX
MHOCJIEACTBUN IS
OKpY’Karolen
Cpelbl;

oCo3HaHue
rnobanbHoro
Xapakrtepa
3KONI0TUYECKNX
npobsaem n nyten

NX peLleHuns;



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b20f0

7 CBs13b DHEPTUU U
17 padoTHL. bubmmorexa [JOK
[ToTeHunanbHas https://m.edsoo.ru/ff0b0c32
DHEPTHUS
8 Kunernueckas
13 sHeprus. Teopema o bubmmoreka [JOK
KUHETUYECKOU https://m.edsoo.ru/ff0b0c32
SHEPIrUu
19 9 3aKOH COXpaHEHUs bubmauoreka [JOK
DHEPTUU B MEXAHUKE https://m.edsoo.ru/ff0b2010
10 Pemenue 3agau no
40 Teme: «3aKoH bu6anoreka [JOK
COXpaHEHUs YHEPTUU B https://m.edsoo.ru/ffOb12fe
MEXaHUKE»
1 KonebarensHoe
41 JIBUKEHHUE U €T0 bubamorexa LHOK
https://m.edsoo.ru/ff0b1858
XapaKTePUCTHKU
2 3aTyxaroniue
47 KoJICOaHUS. bubmmoreka [IOK
BbIHyX/1€HHbBIE https://m.edsoo.ru/ff0b20f0
KoJjiebanusi. Pezonanc
13 3 MaremaTudeckuii u bu6mmoreka [JOK
MPY>KUHHBIA MasgTHUKH https://m.edsoo.ru/ff0b20{0
44 4 Ypoxk-uccnenoBanue bubmmorexa [JOK

«3aBUCUMOCTH

https://m.edsoo.ru/ff0b197a

(hopmMHupOBaHHS
KyJIBTYpBI
3J0pOBbS u
HMONMOHAIBHOTO
Oaronomyyns:

[ OCO3HaAHUE
LICHHOCTHU
0e301acHOro
oOpasa XU3HU B
COBPEMEHHOM
TCXHOJIOI'NMYECCKO M
MHUDE,
BaXKHOCTW MpPaBuUn
6e3onacHoro
noseaeHnsa Ha
TpaHcnopTe, Ha
Aoporax,

C
3NEKTPUYECKUM U
Tena0BbIM
obopyaoBaHnem B

AOMaLLHUX
yCnoBusx;



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
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nepuoja KojaebaHu ot
KECTKOCTHU TIPYKUHBI U
MacChI TPy3a»

45

[IpeBpaiieHue
SHEPIUH NPH
MEXaHUYECKUX
KOJIeOaHUsX

bu6anoreka [JOK
https://m.edsoo.ru/ff0b21fe

46

JlaGopaTtopnas pabora
No5 «Onpenenenue
94acTOTHI ¥ IEpUOa
KoJeOaHmi
MPY>KUHHOTO
MasITHUKA

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

47

JlaGopatopHas pabota
Ne6 «IIpoBepka
HE3aBHUCUMOCTH
nepuoja KojaeoaHui
rpy3a, MOJABEIICHHOTO
K HATH, OT MacChI
rpy3a»

butmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

MexaHudecKue BOJIHBI.
CBolicTBa
MeXaHU4YeCKHUX BOJIH.
[IponosbHbIE U
MONEPEYHBIE BOJIHBI

bu6anoreka [JOK
https://m.edsoo.ru/ff0b21fe

TPYJOBOTO
BOCIIUTAHHS:
M aKTUBHOE
ydacTue B
pelieHun
MPAKTUYECKUX
3ama4 (B paMKax
CEMBH,
00pazoBaTeNbHO i
OpraHu3alni,
ropoaa,  Kpas)
TEXHOJIOTUYECKO i
Y COUUAIBHOU
HaMpaBJICHHOCTU
, TpeOylommux B
TOM 4YHuCllE U
buznYecKux
3HAHHUU;
MHTEepec K

NpaKTU4YecKomy
N3yYEHUIo
npodeccui,
CBA3AHHbIX C
dusmKom;



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

VYpok-koHpepeHIs

"MexaHu4YecKue
49 BOJIHBI B TBEPIOM bubmorexa [IOK
. P https://m.edsoo.ru/ff0b2fe6
tene. CeicMAYeCKue
BOJIHBI"
3BYK. JCTETHYECKOTO
Y bubmmoteka [IOK _

>0 Pacnipoctparierite i https://m.edsoo.ru/ff0b2c6¢ e

OTpaXKEHHE 3ByKa S ' - BoCrpHATHE
ICTCTUYCCKUX
Ypok-uccieaoBaHue KAUCCTR

51 "HaOmaroneHue bubmmoreka [IOK usHecKoit
3aBHCUMOCTH BBICOTBI https://m.edsoo.ru/ff0b197a HayKu: eé
3ByKa OT 4YacCTOTHI" rapMOHUYHOTO
['POMKOCTB 3ByKa U g;’;;fg:f;”’

57 BBICOTA TOHA. bubnuorexa [OK TouHOCTH, ’
AKYyCTHYECKHI https://m.edsoo.ru/ffOb21fe | pakonmunocty;
pE30HaHC
Ypox-koHpepeHIus TPYIOBOTO

53 "V bTpa3ByK U butmmoreka [JOK BOCIUTaHNS:
MH}PA3BYK B IPHPOJIE https://m.edsoo.ru/ff0b23ca | AKTHBHOE

" yJactue B
1 TEXHUKE pemmeHm
Iloxroroska k HPAKTHIECKUX
KOHTPOJIBHOM paboTe 3a1a4 (B pamMKax
1o TeMe "3aKOHBI bu6anoreka [JOK CEMEH, .

54 . 00pa3oBaTeNbHON
COXpaHEHMUS. https://m.edsoo.ru/ff0b2510 opranuzaIm,
MexaHn4decKue roposa, Kpas)

KOoJIeOaHus ¥ BOJIHBI"

TEXHOJIOTMYECKO U



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KoHTposnbHas padota
No3 o Teme "3aKoHBI

U COIMaJIbHOU
HAIPAaBJICHHOCTH,

bubnuoteka [JOK TpeOyrommMx B
55 COXpPaHECHMUS.
https://m.edsoo.ru/ff0b25f0 | Tom uucie wu
MexaHn4eckue busryecKux
KOJIEOaHUS U BOJTHBI" 3HAHUM;
DIIeKTPOMarHUTHOE .
HHTEPEC K
oJie. bu6anoreka [JOK P
56 IIPAKTUIECKOMY
DJEeKTPOMAarHUTHBIE https://m.edsoo.ruw/ff0b2abe | v uenmo
BOJIHBI npodeccuii,
CBOﬁCTBa CBSI3AHHBIX C
bubnuorexa [HOK bU3MKOiA
57 3JIEKTPOMArHUTHBIX
https://m.edsoo.ru/ff0b31d0
BOJIH
Ypoxk-koHpepeHIus 3CTETUYECKOTO
"Ikana BOCIIMTaHUS:
3JIEKTPOMArHUTHBIX 'l BocmpuaTHe
bu6mnoreka [JOK 3CTETHYECKHX
58 BOoJIH. Mcnonb30BaHue
https://m.edsoo.ru/ff0b2fe6 | Ka4ects
AIIEKTPOMArHUTHBIX (busmaecKoii
BOJIH JJIs1 COTOBOM HAYKH: eé
CB;I?:PI” TapMOHUYHOI'O
v MOCTPOCHHS,
POK-HCCIICIOBAHHE cTporocty,
"M3yuyeHue CBOMCTB TOYHOCTH,
59 DIEKTPOMArHUTHBIX bu6mmoreka [IOK JNTAKOHUIHOCTH
BOJTH C TIOMOIIIBFO https://m.edsoo.ru/ff0b2c6ec | HCHHOCTH
Hay4YHOTO
MOOHMILHOTO
IIO3HAaHU A

tenedoHa"



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

Pemenue 3agau Ha
ONPEAECTICHUE YaCTOTHI

60 o TR bubmmoreka [JOK
a . https://m.edsoo.ru/ff0b25{0
AIIEKTPOMArHUTHOMN
BOJIHBI
DeKTpOMarHuTHAs
61 Cropocts caets Buorexa LIOK
p o https://m.edsoo.ru/ff0b31d0
BosHOBBIE CBOMICTBA
cBeTa
Hctounuku cBeTta.
n N
2 aenpoctpancie Buorexa 10K
pactipoctp https://m.edsoo.ru/fl0b3658
CcBeTa. 3aTMEHUS
Connua u JIynsl
3aKOH OTpa)XEHUs
6 bemtome e Bumorexa LIOK
A https://m.edsoo.ru/ff0b38c4
MPUMEHEHHUE 3aKOHA
OTpaXKE€HUs CBETa
IT )
64 Savon npenovTeTs BuGmorera L1OK
p https://m.edsoo.ru/ff0b3aea
CBeTa
II
OJIHOE BHYTPCHHEE BuGniorexa LIOK
65 OTPAKEHUE CBETA.

Hcnons3oBanue

https://m.edsoo.ru/ff0b3c5c

[ OCO3HAHUE
Ilennoctu
¢bu3nuecKoi HayKu
Kak
MOIITHOT'O
WHCTPYMEHTA
MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUS
TEXHOJIOTHH,
BaKHEHIIICH
COCTAaBJIAIONIEH
KYJbTYpHI,
pa3BuTHE Hay4HOM
ntobo3HaTenbHOC
M, WHTepeca K
nccnenoBaTesibe

KO AeATeNIbHOCTY;



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

IIOJTHOTO BHYTPEHHETO
OTPAKECHUS B
ONTUYECKUX
CBETOBOJIAX

JlaGopatopHas pabota
Ne7 "UccnenoBanue
3aBUCUMOCTH yTJIa

66 MIPEIIOMIICHUS bubmmoreka [JOK
CBETOBOTIO JIy4a OT https://m.edsoo.ru/ff0cOa7e
yrJla najeHus Ha
rpaHuiie "Bo3yX-
crexiao""

Ypoxk-koHpepeHIus
"Ucnonb3oBaHue
67 g:g:;zz;inpeHHero bubmmoreka [JOK
https://m.edsoo.ru/ff0b4684
CBETOBO/IHI,
OTITHKOBOJIOKOHHAS
CBSI3b"

63 JIunzel. OnTuyeckas bubmmorexa [JOK
cuJia JIMH3bI https://m.edsoo.ru/ff0b3{2¢
IToctpoenue

69 H306§a>1<eHHﬁ B bubmuorexa LIOK

https://m.edsoo.ru/ff0b444a
JUH3aX
70 JlaGopatopHas padota bubmmorexa [JOK

Ne 8"Omnpenenenue

https://m.edsoo.ru/ff0b4206

dbopmupoBaHHs
KYJIBTYpBI
3JI0POBbBS u
OMOIINOHAJIBHOI'O
Oyaronoyyus:
[T OCO3HaHUE
LIEHHOCTH
0e301acHoro
o0pa3a )K1U3HU B
COBPEMEHHOM
TEXHOJIOTMYECK
OM MHpE,
Ba)KHOCTH
TIPaBHIIT
0e30macHoro
[TOBEJICHUS Ha
TpaHcnopTe, Ha
[oporax, ¢
3NEKTPUYECKUM U
TENA0BbIM
obopynoBaHMem B
AOMaLLHUX
YCNOBUAX;



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

(hokycHOro
paccTOSHUS U
ONTHUYECKON CHUJIbI
cobuparoien TuH3bI"

VYpok-koHpepeHIus

bubmmoreka [IOK
71 "Onruueckue 1
" https://m.edsoo.ru/ff0c0Oa7e
JIMH30BBIE IPHOOPHI
7 I'ma3 xak onTudeckas bu6mmoreka [JOK 5KOJIOTUYECKOTO
cucrema. 3peHue https://m.edsoo.ru/ff0b4684 | BOCIMTaHUA:
" opueHTaIus
Ypok-KoHpepeHIUA
73 " II[) P dep K butmmoreka [JOK Ha TIPUMCHEHHE
edexTsl 3penuns. Kak
P | hitps:/m.edsoo.ru/ff0c12a8 | $usHIecKux
COXpPaHUTDb 3PCHUC 3HAaHUU I
Paznoxxenue 6e10ro PCILICHWA 38121 B
obmactu
CBETa B CIIEKTP. J—
74 OmnsiTel HeroTOHA. bu6mmoreka [IOK cpem,
Cnoxenue https://m.edsoo.ru/ff0cOfdc | mnanuposanus
CIICKTPAJIbHBIX LIBETOB. HOCTYIIKOB u
OLCHKN nux
Jucnepcus csera H
BO3MOKHBIX
Pemenue 3amau no MOCTenCTBUH IS
75 Teme: «CBOMCTB bubmmoreka LIOK OKpYKaromei
AIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0cOe2a | CPCABL
OCO3HaHue
BOJIH)
y rnobanbHoro
OK-TIPAaKTUKYM
76 ,,é) P yu bubmmorexa [JOK XapakTepa
OJIHOBLIE CBOMCTBA SKOSTOrUYECKIX

CBCTaA:. JUCIICPCHA,

https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

uHTephepeHuus U
nudpakius”

npobnem u nyten
UX pelleHns;

Omnsitel Pesepdopaa u

77 TUIAaHEeTapHast MOJEIIb bubmuorexa LIOK
https://m.edsoo.ru/ff0c12a8
aToMa
73 Iloctynarer bopa. bubnuoreka [JOK
Mopuens atroma bopa https://m.edsoo.ru/ff0c12a8
Hcnyckanue u
79 TOTJIOIIEHUE CBETA bu6anoreka [JOK
aTroMoM. KBaHTEI. https://m.edsoo.ru/ff0c144c¢
JInnenyarele CIEKTPHI
20 Yﬁ;gﬂf;:;i(YM bubimoreka [OK
" https://m.edsoo.ru/ff0c1550
CIIEKTPOB MCITyCKaHHS
81 PagnoakTuBHOCTE U €& bubmmoteka [IOK
BUJIBI https://m.edsoo.ru/ff0c1672
CrtpoeHne aTOMHOTO
82 HI[II))a. Hyxknonnas bubmorexa LIOK
https://m.edsoo.ru/ff0c18ac
MOJIETh
23 E;J;[E;:;Teijfe bu6mnoreka [JOK
https://m.edsoo.ru/ff0clal4
N3oTomnsl
84 Pemenune 3agay no bu6anoreka [JOK

TCMC:

https://m.edsoo.ru/ff0c1b4a

[T I'paXIaHCKOTO
U TyXOBHO-
HpPaBCTBEHHOT' O
BOCIIUTAHHSI:
TOTOBHOCTh K
AKTUBHOMY
YYacTHIO B
00Cy>KIeHUN
00I1IECTBEHHO
3HAYMMBIX n
STHYCCKHX
npooem,
CBSI3aHHBIX C
MPAKTUYECKUM
MIPUMEHEHHEM
JOCTHKEHUN
¢buzuky;

[ OCO3HaHUE

BaXKHOCTHU

MOpaJIbHO-
-3TUYECKMX
NPUHLUMMOB B
[eATenbHOCTH

YYEHOro;



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

"PagnoakTHUBHEIE
IIpEBpALCHUS "

bu6anoreka [JOK

85 [Tepuon nmonypacmana
pHoa P A https://m.edsoo.ru/ff0c1e88

VYpok-koHpepeHITISI (bopmupoBanust

26 "PagunoakTruBHBIE bubauoreka [JOK KYJIBTYPBI
M3JTydeHus B IPUPOJIE, https://m.edsoo.ru/ff0c2126 | 3AOPOPH "

" 5MOILIMOHAILHOTO

MEJIUIIMHE, TCXHUKE Snaronoyuus:
SnepHble peakuuu. oCo3HaHue

27 3aKOHBI COXPAHEHUS bubnuorexa [JOK LeHHOCTH
3apsiZIOBOTO U https://m.edsoo.ru/ff0c1¢58 | 6e3sonacHoro
MacCOBOTO YHCEIl 0bpasa K13H! B
DHeprus CBs3U COBPEMEHHOM

88 aTOMHBIX sjep. CBs3b bubmmorexa OK TEXHONOTMAECK OM

' https://m.edsoo.ru/ff0cld7a | mupe, BaskHoCTH
MaccChl U SHEPTUHU
npasun

Pemenne 3amayu o

29 ente "Sre A . bu6mmoreka [JOK 6esonacroro
TEM HEBI

P https://m.edsoo.ru/ff0c1e88 = MoBeAeHMA Ha

pcaknun TpaHcnopTe, Ha
Peaxnuu cunresa u foporax, ¢

90 NEJICHUS STEP. bu6mnoreka [JOK 3NEKTPUHECKMM U
Hctounuku sHEprUn https://m.edsoo.ru/ff0c1e88 | Tennosbim
CouHia 1 3BE311 obopyaosaHuem B
Ypok-koH(pepeHIHs AOMALLHWX
| b depernu bubmmoreka [JOK YCNIOBUAX;

91 S nepHas sHepreTuka.

JleiicTBUs

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

PaaOaKTUBHBIX
W3JIy4YCHUN HA )KUBbIC
OpraHu3MsbI"

92

Iloaroroska k
KOHTPOJILHOM paboTe
110 TeME
"EeKTPOMarHuTHOE
oJie.
DJIEKTPOMArHUTHBIE
BOJIHBI. KBaHTOBEIE
sBIeHus"

bu6anoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonrtponrHas pabota
Ne4 o reme
"DJIeKTpOMarHuTHOE
noJie.
DNEeKTPOMArHUTHBIC
BOJIHbI. KBaHTOBBIE
siBjeHUs"

bu6anoreka [JOK
https://m.edsoo.ru/ff0c2c52

94

IToBTOpEHME,
000011IEeHHE.
[IpakTruueckue paboThbI

o Kypcy
"B3zanmonuericraue teia"

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2d6a

95

IToBTOpEHME,
ob0o6mienue. Pemenue
pacyeTHBIX U

bubmmoreka [IOK
https://m.edsoo.ru/ff0c2572

TPYJOBOTO
BOCIIUTAHHS:

r aKTUBHOE
ydacTue B
penreHun
MIPAKTHYECKUX
3ama4y (B paMKax
CEMbH,
00pa3oBaTebHOMN
OpraHu3zaIii,
ropoja, Kpasi)
TEXHOJIOTUYECKO i
U COLHAIBHOMN
HaIpaBJICHHOCTH,
TpeOylommx B
TOM 4UClIEe U
(bu3nyecKux
3HAHUM;

nHTepec K
npaKkTU4yeckomy
N3yYEeHUIO
npodeccuit,
CBA3AHHbIX C
dnsnKom;



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2572

KQuEeCTBEHHBIX 3a1a4
no teMme "TertoBbie

MPOLECCHI"
[ToBTOpEHue,
0000menue. Pemenne
96 pacUeTHBIX U bubmmoreka [JOK
Ka4eCTBEHHBIX 3a1a4 https://m.edsoo.ru/ff0c2a22
o teme "KIIJ]
TEIUIOBBIX aBUrarencii"
[ToBTOpEHME, TPYIOBOTO
o06o6mieHue. Pemrenue BOCITMTAHMS:
97 PAcUYETHEIX U bu6muorexa IIOK : AKTHBHOC
qacTue B
Ka4eCTBEHHBIX 3aJ1a4 https://m.edsoo.ru/ff0c2b30 gemeHHH
"
o Teme "KIIJI MPaKTHIECKUX
3JIEKTPOYCTAaHOBOK" 3a1a4 (B paMKax
[ToBTOpEHue, COMbH, .
606 00pa3oBaTeNbHOM
obo0meHue.
08 Ina eciie babo butmoreka [JOK opranusaruu,
KTUYECKHU TBI ropoa ast
P | P https://m.edsoo.ru/ff0c2¢52 pora,  kpas)
1o Kypcy "CBeToBbie TEXHOJIOTHYECKO 1
HBHeHHH” U COMaAJIbHOU
HaITPpaBJICHHOCTH,
IToBTOpEHME, Tpebylommx B
0606menue. Pabora ¢ TOM  uMCle M
bu6anoreka [JOK
99 TEKCTAMH I10 TEME (usmaecknx
https://m.edsoo.ru/ff0c2d6a | ;. aumir:

"3aKOHBI COXpAHEHUS B
MexaHuke"



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

IToBTOpEHME,

100 o6o0menue. Pabora ¢ bu6auoreka [JOK
TEKCTaMH I10 TEME https://m.edsoo.ru/ff0c2e82
"Kose6anus 1 BOJIHBI"
[ToBTOpEHue,

101 0000menue. Padora ¢ bu6anoreka [JOK
TEKCTaMH I10 TEME https://m.edsoo.ru/ff0c3044
"CBeToBbIC sABJICHUS"
[ToBTOpEHME,
0000menue. Pabora ¢ Bumorexa LIOK

102 TEKCTaMH I10 TEME

"KBanToBas u sjepHas
¢buzuka"

https://m.edsoo.ru/ff0c2c52

MHTEepec K
NpaKTU4ecKomy
N3y4yeHuo
npodeccui,
CBA3AHHbIX C
dunsmkom;



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c2c52




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YYEHUKA

» dusuka: 7-i knacc: 6a30BbI ypoBeHb: yueOHUK, 7 kinacc/ [lepoimkun .M.,
NBanoB A.U., Axunonepnoe o6mectBo «3narensctBo «IIpocsemienuey

» Gusuka: 8-i1 knacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kinacc/ [lepsimkun U. M.,
Hpanor A. 1., AkimmonepHoe odmiectBo «M3aarensctBo «IIpocBemienne»

» Gusuka: 9-i1 knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [epoimkun U. M.,
I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AkunoHepHoe 00111eCTBO

«M3parenscTBO «IIpocBemienre»

METOANYECKHUE MATEPUAJIbBI IJISA YUUTEJA

®dwuszuka. Tectol. 7 knacc (aBropsl: H.K. Xannanos, T.A. XanHaHosa).
®u3znka. CaMOCTOSITENbHBIE U KOHTPOJIbHBIE paboThI. 7 Ki1acc (aBTopbl: A.E.
Mapon, E.A. Mapon). - M.:[Ilpoda, 2017

®dusuka. unakrudaeckue Mmatepuansl. 7 kiaacc (aBropsl: A.E. Mapown, E.A.
Mapomn). - M.:JIpoda, 2018

®wuszuka. COOpHUK BOIIPOCOB U 3a1a4. 7 kiacc (aBropsl: A.E. Mapown, E.A.
Mapon). - M.:Jlpoda, 2017

®usuka. Tectol. 8 knace (aBropel: H.K. Xannanos, T.A. XanHaHOBa).
®uzrka. CaMOCTOATENbHbIE U KOHTPOJIbHBIE pa0boThI. 8 Kiacc (aBTopbl: A.E.
Mapon, E.A. Mapon). - M.:[Ipoda, 2017

®uzuka. {unakruueckue marepuanisl. 8 kiacc (aBropsl: A.E. Mapown, E.A.



Mapomn). - M.:JIpoda, 2018

®dusnka. COOpHUK BOIIPOCOB M 3a7ad. 8 kiacc (aBropsl: A.E. Mapown, E.A.
Mapon). - M.:Jlpoda, 2017

®uzuka. Tectol. 9 knace (aBropel: H.K. Xannanos, T.A. XanHaHoBa).
®uszuka. CaMoCTOATENIbHbIE U KOHTPOJIbHBIE paboThl. 9 Kiacc (aBTopbl: A.E.
Mapon, E.A. Mapon). - M.:[Ipoda, 2017

®dusuka. Jlunaktuueckue matepuaisl. 9 kiacc (aBropel: A.E. Mapon, E.A.
Mapon). - M.:Jlpoda, 2018

®dusuka. COOpHUK BONPOCOB U 3a7a4. 9 kiacc (aBropsl: A.E. MapoHn, E.A.

Mapomn). - M.:Jlpoda, 2017

HHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETHU
NMHTEPHET
http://school-collection.edu.ru/collection
http://experiment.edu.ru
http://www.physics.ru
http://nano-edu.ulsu.ru
http://www.gomulina.orc.ru
http://fiz.1september.ru

http://ens.tpu.ru

http://elkin52.narod.ru
http://www.zensh.ru

http://ido.tsu.ru/schools/physmat



http://www.school.mipt.ru
http://teach-shzz.narod.ru
http://ifilip.narod.ru
http://somit.ru

http://ivsu.ivanovo.ac.ru/phys






