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HOACHUTEJIBHAS 3AITMCKA

[{eHTphl 00pa30BaHMs €CTECTBEHHO-HAYYHOM HaNpaBJIEHHOCTH «Touka pocTa»
Co3gaHbl C ILENbI0 Ppa3BUTHA Yy OOyYarOHNIMXCSd  €CTECTBEHHO-HAay4HOMH,
MaTeMaTH4eCKOi, HHPOPMAIIMOHHON TpaMOTHOCTH, (HOPMUPOBAHHS KPUTHYECKOTO
Y KpEaTHBHOI'O MBIIUICHHS, COBEPIIEHCTBOBAHNSI HABBIKOB €CTECTBEHHO-HAYYHOU
HaITPaBJIEHHOCTH, & TaKXKe JUJISl MPAKTHYECKOW OTPAaOOTKH y4eOHOTr0o Marepuaia Io
y4eOHbIM mpenMeTam «Pusnkay, « XuMus», «buonorusy.
Llenp u 3amaun
* Peanuzanus OCHOBHBIX 00I11€00pa30BaTENbHBIX MPOrPAaMM MO y4EOHBIM
MpeAMETaM €CTECTBEHHO-HAyYHON HaNpaBJIE€HHOCTH, B TOM YHCJIE B paMKax
BHEYPOUHOH 1€ATEIBHOCTH 00YUaIOIINXCA.
 Pagpaborka u  peanmuzauus ~ Pa3sHOYPOBHEBBIX  JOIOJIHUTEIbHBIX
0011e00pa3oBaTeIbHbIX MPOTPAMM €CTECTBEHHO-HAYyUYHOM HAIpaBICHHOCTH, a
TaK)K€ MHBIX POTPaMM, B TOM UHKCJIE B KAHUKYJIIPHBIN MEPUO.
* Bosieuenue ywammxcs M NEAArOrMYECKUX pPAOOTHUKOB B MPOEKTHYIO
NEeATEIbHOCTb.
* Opranu3zanys BHEYYeOHOU AESITENbHOCTH B KAHUKYJIAPHBIN Mepuo, pazpaboTka
U peain3aiusi COOTBETCTBYIOIIMX 0Opa30BaTENbHBIX MPOrPaMM, B TOM YHUCIE IS
jarepei, OpraHnu30BaHHBIX 00pa30BaTEIbHBIMHU YUPEKACHUSIMU B KaHUKYJISIPHBIN
MEPHUO/I.
* IloBblieHne NpPo(EecCHOHANIBHOIO MAacCTEpCTBA IMEJArOrMUecKUx pabOTHHUKOB
LEHTpa, PEATU3YIOUIMX OCHOBHBIE M JIONOJHUTENbHbIE 00I1e00pa3oBaTebHbIC
POTrPaMMBl.
* Co3nanue neHrpa «Touka pocTa» MpeanonaraeT pa3BUTHE 0Opa30BaTENIbHOM
HHPPACTPYKTYphl 00111€00pa30BaTEILHON OpraHu3allii, B TOM YHCJIE OCHAIICHUE
o011eo0pazoBaTeNbHON OpraHU3aIlvu:
* 000pyJOBaHUEM, CpPEACTBAMU OOYYEHHUS M BOCHUTAHUS IJIsl U3Y4YEHHUS (B TOM
YUCJ€ HKCIEPUMEHTAJIBHOT0) MPEAMETOB, KypCOB, AMCIHMUIUIMH (MOJyJEid)
€CTECTBEHHO-HAYYHOM  HANpaBJIE€HHOCTH  MpU  peaju3alldd  OCHOBHBIX
o01ieo0pa3oBaTeNbHbIX MPOTPAaMM U JIOMOJHUTEIBHBIX 00111€00pa30BaTeIbHbBIX
nporpaMMm, B TOM YHCIE IJIs PACIIUPEHUs COJAEpkKaHUS YUEOHBIX MPEIMETOB
«Duszukay, «Xumus», «buoorus;
* o0opyaoBaHWEM, CpeICTBAMH OOyYE€HHMS M BOCHHUTaHUS ISl peau3aluu
porpamMmm JOTIOTHUTEIBHOTO o0Opa3oBaHUs €CTECTBEHHO-HAY4YHOI
HaNpaBJICHHOCTEN;
* KOMIBIOTEPHBIM M UHBIM oOopyaoBaHueM. [IpoQHIIbHBII  KOMIUIEKT
000OpyZI0BaHUSI MOXKET OBITh BBIOpAH JJIsi 0OIIE00pa30oBaTEIbHBIX OpPTraHU3aIUH,
UMEIOLINX Ha MOMEHT co3/iaHus 1eHTpa «Touka pocta» HabOp cpencTB 00yueHus
U BOCIHUTAHHUA, MOKPHIBAIOMIMKA CBOMMH (YHKIIMOHATIHHBIMU BO3MOXKHOCTSIMU
0a30BbIe MOTPEOHOCTH MPU U3YUCHUH YUEOHBIX NMPeaIMeETOB «Du3nkay, « XuMus» u
«buonorusiy. MuHMMalIbHO HEOOXOAUMBbIE (YHKIMOHAIbHBIE M TEXHUYECKHE
TpeOOBaHMS W MHHMMAJIbHOE KOJIMYECTBO OOOPYJIOBaHUs, MEPEYEHb PACXOHBIX
MaTepHayoB, CPEJCTB 0OyUEHHUsI U BOCHUTAHUS JUIsl OCHAILIEHUS IIEHTpoB «Touka



pocTa» omnpenensitorcs PernoHanbHbIM KOOpAMHATOPOM € ydetoM [IpumepHoro
nepeyHsi 00OpYyJIOBaHUS, pPACXOJHBIX MaTepuanoB, CPEACTB OOy4YeHHS U
BOCIUTAHUA I CO3MaHusi u oOecnedeHus (GYHKIMOHUPOBAHUS IEHTPOB
oOpa3oBaHMsI €CTECTBEHHO-Hay4YHON HampaBieHHoctH «Touka pocta» B
00111e00pa30BaTEIbHBIX OPTaHU3AIMIX, PACTIONOKEHHBIX B CEJIBCKOM MECTHOCTH U
MaJjbIX ropojax. DKCHEPUMEHT SIBISETCS MCTOYHUKOM 3HAHUU U KPUTEPUEM HX
VUCTUHHOCTH B Hayke. KoHLenuus coBpeMEHHOro 0oOpa3oBaHHs IMOApPA3yMEBAET,
YTO B Y4YEOHOM IKCIIEPUMEHTE BEAYIIYIO POJib JIOJDKEH 3aHSATh CaMOCTOSITEIIbHBIN
UCCJIeI0BATENbCKUIMA YYCHUUECKUH AKCIIEPUMEHT. CoBpeMeHHbIe
HKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUA MO (PU3MUKE YK€ TPYAHO MPEACTaBUTH O€3
UCIIOJIb30BAaHUSI HE TOJIbKO AHAJIOIOBBIX, HO U LHM(PPOBBIX H3MEPUTEIbHBIX
npubopoB. B ®denepanbHOM TroCylIapcTBEHHOM 0Opa3oBaTEbHOM CTaHAapTe
(nanee — ®I'OC) nponucaHo, YTO OAHUM U3 YHUBEPCAIbHBIX YUEOHBIX JTEUCTBUI
(manee — VYVY]I), npuoOperaeMbIX y4YallUMHCS, JOJDKHO CTaTh YMEHHE
«IPOBEJEHUS OINbBITOB, MPOCTBIX 3KCHEPUMEHTAIBHBIX HCCIECIOBAHUMN, MPAMBIX H
KOCBEHHBIX HW3MEPEHHUHA C MCIOJb30BAHUEM AHAJOTOBBIX H  LU(PPOBBIX
U3MEPUTETBLHBIX TPUOOPOBY.

VY4eOHbIi SKCHEpUMEHT 1O (HU3UMKe, TMPOBOJAUMBIA Ha  TPAAUIMOHHOM
obopynoBanuu (6e3 mpuMeHEeHHs UPPOBBIX JTa0OpaTOpPUid), HE MOXKET B MOJHOMN
Mepe 00ecreynTh pelleHrne Bcex 00pa30BaTeIbHbIX 3a/1a4 B COBPEMEHHOM HIKOJIE.
CrnoxuBuiasicst cuTyalusi 00ycaoBJieHa CYILIECTBOBAHUEM Psiia MPOOIeM:

* TPAaJUIMOHHOE UIKOJIbHOE OOOpYJOBAaHHWE H3-32 OTPAHUYECHUS] TEXHUUYECKUX
BO3MOYKHOCTEM HE IMO3BOJISIET ITPOBOANTH MHOTHE KOJIMYECTBEHHBIE UCCIIEIOBAHUS;
* IJTUTENIbHOCTh MPOBEACHNUS (PU3NYECKUX UCCIIE0BAaHUM HE BCET/Ia COTIACyeTcs C
JUTUTEIBHOCTBIO YUEOHBIX 3aHATHI;

* BO3MOXKHOCTb MTPOBEJICHUSI MHOTHX (PU3UYECKUX HCCIEIOBAHUN OIpaHUYMBACTCS
TpeOOBaHUSIMU TEXHUKM Oe3omacHocth W Ap. Ludpoas nadbopatopus
KapJAuHaIbHBIM 00pa30M M3MEHSAET METOJIMKY U COJIEPKAHUE IKCIEPUMEHTATIbHON
NeATEIbHOCTH U MOMOTAET PEIINTh BhINIENIEpeUrclieHHble Tpooiemsbl. upokuii
CHEKTp UU(POBBIX JATYMKOB MO3BOJISIET YYAIIUMCSI 3HAKOMUTBCS C TTapaMeTpamu
(du3MUecKkoro HKCIEpUMEHTa HE TOJbKO Ha KayeCTBEHHOM, HO M Ha
KOJM4YeCcTBEHHOM YypoBHE. C mnomouiplo HUGPOBON JAOOPATOPUU  MOMKHO
IMPOBOJUTH JUIUTENBHBINA SKCHEPUMEHT AK€ B OTCYTCTBUHM 3KCIIEPUMEHTATOPA.
[Ipu sTOM u3MepsieMble NaHHBIE U PE3yJIbTaThl UX OOpPabOTKH OTOOPaKAIOTCS
HEMOCPEICTBEHHO Ha DJKpaHe KommbioTepa. B mpouecce (opmupoBaHus
HKCMEPUMEHTAIbHBIX YMEHUH MO0 (U3MKE YYalluics YYUTCA TMPEACTaBIATh
uHdopMaIuio 06 UCcCae0BaHUM B YETHIPEX BUIAX:

* B BepOaJbHOM: ONMCHIBATh 3KCIEPUMEHT, CO37aBaTh CJIOBECHYIO MOJIENb
IKCIIEPUMEHTA, (PUKCUPOBATh BHUMAHUE HA U3MEPSAEMbIX (PH3NUECKUX BEINYMHAX,
TEPMUHOJIOTHH;

* B TaOJUYHOM: 3aMOJHATH TAOIMIIBl JaHHBIX, JISKAIIUX B OCHOBE MOCTPOCHMS
rpa@ukoB (MpU 3TOM Yy YYAIIMXCS BO3HUKAET IEPBUYHOE TMPEJCTABICHUE O
MaciTadax BeJIUUKH);



* B IpauuecKkoM: CTPOUTH I'pa@UKU MO TAOJUYHBIM JaHHBIM, YTO MO3BOJISIET
MIEPEHTH K BBIABHKEHUIO TUTIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKTY (U3MUICCKIMHU
BeTMYMHAMU (MPU ATOM YYHUTENh MOKA3bIBAET MPEHMYIIESCTBO B BH3yaJIH3aIluU
3aBUCUMOCTEH MEXTy BETUIMHAMHE, HATISAHOCTh U MHOTOMEPHOCTH );

* B AaHAJIUTHYECKOM (B BHJE MATEMATHUYECKUX YpaBHEHWMN): TMPUBOAUTH
MaTEMaTUYECKOe OMHMCAHNE B3aUMOCBSI3U (PU3UYECKUX BEIMYMH, MATEMAaTHUIECKOE
0000IIeHne TONMYYEHHBIX  pe3ysJbTaToB. llepexonq K KakaoMy  dTammy
npeacTaBieHuss WHGOpPMAIMM 3aHUMAET JOCTAaTOYHO OOJIBIION MPOMEKYTOK
BpeMeHU. be3yciioBHO, B 7—9 Kiaccax 3TOT Hpolecc HeoOX0AUM, HO B CTapIINX
KJIaccax 3TO BpeMsi MOKHO ObLJIO Obl OTBECTH Ha pellieHre 0oJiee BaXKHbIX 3a7a4. B
ATOM IlJIaHE IIU(PPOBbIE JAOOPATOPUU MO3BOJISIOT CYHIECTBEHHO SKOHOMUThH BpeMs,
KOTOpPO€ MOXHO TOTPaTUTh Ha (OPMHUPOBAHUE HCCIEIOBATEIbCKUX YMEHUIN
yYAIUXCSl, BEIPAXKAIOIIUXCS B CIACAYIOMUX JCUCTBUSX:

* OmpeJeeHre MpoOIIeMbl;

* IOCTAHOBKA HCCJIEIOBATEIbCKON 3a/1a4H;

* [NTAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOEHUE MOJICIIEH;

* BBIJIBIDKCHHEC THUIIOTE3;

* SKCTICpUMEHTAJIbHAS MPOBEPKA THIIOTE3;

* aHAJIN3 JIAaHHBIX SKCTICPUMEHTOB WUJIU HAOJIOICHHI;

* popMyHpOBaHKE BHIBOJIOB.

[Tocnennue ronpl y ydamuxcsi HaOMto1aeTcs HU3Kass MOTUBAIIMS U3yYCHUS
€CTECTBEHHOHAYYHbIX JWCIHUIUIMH U, KaK CJEJICTBHE, TNaJeHue KadecTBa
obpazoBanus. IlludpoBoe yueOHOe 0O0OpyJAOBaHHWE IIO3BOJISICT  yYaIIUMCS
O3HAKOMHUTHCS C COBPEMEHHBIMH METOAAMHU WCCIICIOBAHUS, MPUMEHIEMBIMH B
HayKe, a YYHUTENI0 — MPUMEHATh Ha TMPAKTUKE COBPEMEHHBIC MMEIaroruyecKue
TEXHOJIOTHH.

Meroanueckue pEeKOMEHJAlMU MO CO3AaHUI0 M (DYHKIHMOHUPOBAHUIO B
o01reo0pa3oBaTeIbHBIX OPTAaHU3AINSX, PACTIOIOKCHHBIX B CEJTLCKONH MECTHOCTH H
MaJIbIX TOPOJIax, IICHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHOW U TEXHOJOTHYSCKOU
HampaBieHHocTed  («Touka  poctay) (YTBepkaeHbl  pacnopsiKEHUEM
MunuctepcTBa npocsenieHus Poccutickoit @eneparnuu ot 30 HOsOps 2023 1. Neo
TB-2356/02).

B coctaB neatpa «Touka poctay mo ¢usuke BxoasT 6azoBas (0Os3aTebHA)
4acTh W JIOTIOJHUTEIbHOE 000pynoBaHue. ba3oBas 4acTh COCTOUT U3 IUDPOBBIX
JATYMKOB U KOMIUIEKTOB COITYTCTBYIOIIUX DJIEMEHTOB JJISl OTIBITOB 10 MEXaHUKE,
MOJICKYJIIPHOU (PU3UKE, dSTECKTPOTUHAMHUKE U OTITHKE

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HenEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Heflenio).

[Ipennaraemsiii B mporpamme no ¢Gu3MKe MepedyeHb JadbopaTopHbBIX padoT U
OTBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, YUUTeb JeiaeT BEIOOP MPOBEICHUS
7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOEHHOCTEH



06yqa}0mnxca, CIIMCKa SKCIICPHUMCHTAJIbHBIX SaﬂaHHﬁ, npempiaracMblXx B paMKax
OCHOBHOTI'O T'OCYJapCTBCHHOI'O 3K3aMCHa I10 (1)I/IBI/IK€.

COJEPXAHUE OBYYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ posb B IO3HAHUM OKPY:KAOIIEr0 MUPA.

@dusuka — Hayka O mnpupone. fABneHus npupoapl. OU3HYECKHUE SBIICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MmepeHue Qu3nueckux BelWyuH. Duznyeckue
npudopsl. [TorpemHocts n3mepennii. MexxayHapoaHasi cucTemMa €IMHHII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKHM HW3Y4aloT [PUPO.Y.
EcTecTBEeHHO-HAYUYHBIM METO]l IMO3HAaHWA: HAOJIOJEHHE, MOCTAHOBKA HAYYHOIrO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro apyieHus. Onucanue GU3NUECKUX SBJICHUN ¢ TOMOUIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOPhl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U
U (QPOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpezeneHne LEHBI AEJICHUS Kbl U3MEPUTEIBHOIO MpUOopa.

2. M3MepeHue pacCTOAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrmpeneneHue pa3MepoOB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MNOMOIIM KHJIKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEPATYPBHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OOJIbIlle BhICOTA
yCKa.

Paznean 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrxkeHne uactuil BemecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddysus. B3aumonelicTBue dvacTuil
BEILIECTBA: IIPUTSLKEHNUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYeCKUX) Tell. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.



Hemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO JABUKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue  siBmeHuid,  OOBSACHAIOMIMXCA  MPUTSKEHUEM  WIIU

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM DPsAOB (C  HCIOJb30BAaHUEM

dboTtorpaduii).
2. OmnbITHI 10 HAOJIOACHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.
Pa3nen 3. /IBuskeHUe U B3aUMOAEMCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHU JBUKECHUS.
SlBneHne unHEpUMM. 3aKOH HMHEPUUH. B3amMoAenCTBHE TENl KaKk NPUYMHA
U3MEHEHUS] CKOPOCTH JBM)KEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
0o0bEMa BeleCcTBa.
Cuna Kak XapakTepHUCTHKa B3anMozeicTBus Ten. Cuila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHUs.
TpeHne CKOJIb)KEHUS U TPEHUE MOKOs. TpeHUe B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnrogeHue MexaHMYeCKOro JIBHKEHHUS TeNa.
2. M3MepeHune CKOpoCTH MPSMOJMHENHOTO IBUKECHUS.
3. HaOmronenue siBleHUs WHEPLIUH.
4. HaOmronenue n3aMeHeHUs! CKOPOCTH TTPH B3aUMOJICHCTBUU TE.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEJL.
6. Cno)xeHue cuj, HapaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PaBHOMEPHOI'O JIBHXKEHHMSI (IIApHKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. Ompenenenrie CpeHEH CKOPOCTH CKOJBXKEHHS Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OmbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariun)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.



5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIICHUSI U YBETUYCHUS J1aBlieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmneparyphl. llepenaya naBieHUs
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS KUIKOCTA OT TiayOuHbl. ['mapocraTudeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHONM 000siouku 3emiu. OmnbiT Toppuuemu. M3mepeHue arMmochepHOTro
JaBJICHHS. 3aBUCUMOCTh aTMOC(EpPHOIo AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBrE KUIAKOCTU M ra3a Ha MOIPYyKEHHOE B HUX TeJO. BriTankusaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbH JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBieHUS KUJIKOCTHIO U Fa30M.

CooOmatomuecs cocyibl.

['mapaBauyeckuit mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU

T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAOIIEN CUJIBI BECY BBITECHEHHOW JKUIKOCTH.

8. YcIIOBHE IUIABAHUS TEJ: IUIABAHWE WJIA MOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBanue 3aBHCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmnpenenieHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOILIEN HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpyKEHHOM B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYUPOBAHUE JIOOKU U
OIIpelEeIIEHUE €€ IPy30N0AbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast pabota. MOIITHOCTS.
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[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBumio
paBHOBecus pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJI mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS  DHEPTHS.
[IpeBpalieHrie 0JTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYTroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimel.

1. Omnpenenenne pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHON IMOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. Hamepenue KIIJI HaKIOHHON MIOCKOCTH.

4. V3yueHune 3aKOHA COXPAaHEHUs MEXAHUYECKON YHEPTUH.
8 KVIACC

Paszgea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUW MOJIEKYJISIPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUS
yactull. BuyTpennsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPTUu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bus TeIUIoNEepeAauu:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3JTyUYCHHE.

KonnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIOBOro Oamanca. [lmaBnenue wu
OTBEPJCBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kunenue. YiaenpHasi Tteruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOTo
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHas TEMJI0Ta CrOpaHusl.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TennoBble ABUTATENMN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.



Hemoncmpayuu.

1.

2
3
4.,
5
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HaOnronenne OpoyHOBCKOTO ABUKEHHUS.

Hab6mronenune nuddysun.

HabmroieHue sIBleHU CMaYMBaHUSI U KaWJUIAPHBIX SBJICHHIA.
Habmto1eHue TemmoBoro pacmupeHust Te.

V3meHenne naBieHUsS Ta3a MPU U3MEHEHHH 00bhEMa M HArpEBaHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypPhI.

Buner Teronepenadm.

OxJtaXKJIeHue TIPU COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepiieHHH padOTH BHEITHUMH CHUIIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoienne kuneHus.

. HabmroieHue nocTostHCTBa TeMIEPATyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbITEl TI0 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJJTIOHE MITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTb JABJICHUS BO3JyXa OT €ro
00béMa M HarpeBaHUs W OXJIAKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruuM Tejla B Ppe3ysibTaTe
TerIonepeaaYr ¥ paboThl BHCITHUX CHJI.

HccnenoBanre SBISHUS TEIUIOOOMEHA IPH CMEIIMBAHUK XOJIOTHON M
ropsiueu BOJIBI.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIHJITMHAPOM.

OnpeneneHue yaelbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca uCrapeHus.

OnpeneneHne OTHOCUTENBLHOM BIAKHOCTH BO3TyXa.

Onpenenenue yaeabHOW TEMJIOTHI MUIABJICHUS JIbJA.

Pa3znen 7. diekTpryecKue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa sieKkTpuyeckux 3apsiioB. BzaumoneiicTBue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).



Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA H3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHHUKA. YEJIbHOE CONMPOTHUBJIIECHUE BellecTBa. 3akoH Oma
o ydactka uend. [locnegoBarenbHoe W mapajuieIbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuYecKoro Toka. 3akoH JDxoymns—JleHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIEeCKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSAHHBIX  MAarHWTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe 1oJie  3JIEKTpUdyeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MIPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKa. M Cmosib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUMK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOy YEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMKY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpU3anus Tell.
JIBa poza 3JIEKTpUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE INIEKTPOCKOTIA.
DJIEKTpOCTAaTUYECKAs UHAYKIIMS.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKH U JUAJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. 'a3oBB11 pa3psa.
. U3mepenne cuiibl TOKa aMIEPMETPOM.
. U3Mmepenne 351eKTpuYeCcKOro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaennpoBaHrue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OnbiTl Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEePATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OmnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnepoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH H
JIARJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHnue u peryaupoBaHue CUJIbI TOKa.

N3mepenure u peryJiupoBaHue HaNPsIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HAa PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOIIHNE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COINIPOTUBJICHUS TPOBOJHUKA OT €ro JJWHBI, IUIOIIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CHJIbl TOKa MPU TaApaJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboThI ANIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTop.
OrnpeneneHne MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
PE3UCTOpE.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4epe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenqoBanre MarHiTHOTO B3aUMOJECHCTBHS IIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  UX
O00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanne AEHCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aMMOJCHCTBHUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITBI 1O  MCCIEAOBAHUIO SIBJICHUSA SJEKTPOMArHUTHOW WHIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEWHOe JBkeHue. CBoOoaHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u yacrota oOpaieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOGCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b 2HEprun U padoThl. [loTeHIIMaIbHAS PHEPTHS Tela, TOJAHATOTO Haj
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HaGnroneHue MexaHMueCKOro JBUXKEHHUS Tela OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.



o u bk~ w

9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaGmronenne nBuKeHus Tela 1Mo OKPyKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nronenue paBeHCTBA CHIT TIPH B3aMMOICHCTBHUH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHHe UMITyJIbCa MPHU a0COJIFOTHO YIIPYTOM B3aUMOJEHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHrne MEXaHMYECKOM dHEPTUH TIPH ABIKCHUH Teja MO ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa W JaJbHEHUIIEr0 paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIponosbHble U
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
Hab6nrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEPUOIa KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBHUCHUMOCTh  THepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHeriHoe
pacnpoctpanenue cBera. 3atMeHus ConnHua u JIlynsl. Otpaxenue cera. [Lockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMOoNMHENHOE pacIpOCTPAaHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xona myueil B cobuparomieil JnH3e.

XO0J Iy4Yer B pacCenBaIOIIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK N300PKECHUS MPEAMETA B TIIIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPETOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenne (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparolen
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue v NoriomeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydeHus. CTpoeHre aTOMHOTO
anpa. HyxionHas wmopens aromHoro sAznpa. HWszoromsl. PaanoaxtrBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJI0BOIO M MacCOBOTO YHCEN.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3JIYyYEHHUS U MOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuH
U 0000IICHWS  TPEIMETHOTO  COACp)KaHWsI W OMbITa  JCSTEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy n3ydyeHUn JAHHOTO MOJIYJS PEANU3YIOTCS U CHCTEMATU3UPYIOTCS BUIbI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHWKH, OBJAJCHUE YMEHUSMH OOBSCHATH (pu3ndyeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIyYCHHBIX 3HAHUN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YUCJIe JI1 IPOBEPKU TUIOTE3 U MOIYUYECHHS] TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE OCHOBBI Ham0OJIE€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yuenune ¢Gu3MKM Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS HANpPABJICHO HA JOCTHIXKEHUE JIMYHOCTHBIX,
METanpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
B pesynbrare w3ydeHus GU3MKKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHus y oOydaromierocs OyayT
c(hOpMHUPOBaHBI CIEIYIOUTUE JIUYHOCTHBIE PE3YIbTAThl B YACTH:
e 1) NATPHMOTHYECKOT0 BOCIIUTAHUSA:
e — MPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PM3HUECKON HAyKH;
e — IIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;
e 2) rpa:KIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
e — TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCY>KJIEHUHU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKHX MPOOJIEM, CBS3AHHBIX C
MPAaKTUYECKUM MPUMEHEHHUEM JTOCTHXKEHUN (PU3UKHU;
e — OCO3HAaHHE BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B I€ATEIbHOCTH YUYEHOTO;
e 3))3CTEeTHYeCKOro BOCIIUTAHMS:
e — BOCHpPUATHE ACTETUYECKUX KadyecTB (PU3MUECKOM HayKu: €€ TapMOHMYHOTO MOCTPOEHUS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:
e — OCO3HAaHHE LEHHOCTH (PU3MYECKOM HAYKM KaK MOILIHOTO HWHCTPYMEHTa IO3HAaHUS MHpA, OCHOBBI Pa3BUTHS
TE€XHOJIOTUH, BaJKHEUIIIEN COCTABISIOIIEN KYyIbTYPBHIL;
e — pa3BUTHE HAY4YHOI JITOOO3HATEILHOCTH, HHTEPECA K UCCIEA0BATEIbCKOMN 1€ATEIbHOCTH;
e 5) popMupOBaHUS KYJbTYPbI 310POBbS H IMOLMOHAJIBHOI0 0J1ar0NOJIy YU
e — OCO3HaHME ILIEHHOCTH 0€30MacHOro odpasza *U3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU MPaBHII

0e30macHOro MOBEJCHUS Ha TPAHCIOPTE, HA JIOpPOraxX, C AJICKTPUUYECKUM M TEIUIOBHIM OOOpPYAOBAaHHEM B JOMAIITHUX
YCIIOBUSX;



— c(OpMUPOBAHHOCTh HaBblKa pe(JIeKCUU, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TaKOIro K€ IpaBa y APYroro
YEJI0BEKa;

6) TPy10BOI0 BOCTIMTAHMS:

— aKTMBHOE y4YacTHE€ B PEIIECHWU MPAKTHYECKHX 3a7ad (B paMKax CeMbH, 00pa30BaTEIbHOM OpraHu3alud, ropoja,
Kpasi) TEXHOJIOTUYECKON U COLMaIbHON HAMPaBIEHHOCTH, TPEOYIOLIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUI,

— UHTEpEC K IPAKTUUECKOMY U3YUEHHIO TPOPECCH, CBA3AHHBIX C (PU3HKOM;

7) 3K0JI0TNYECKOr0 BOCIIMTAHHUSA:

— OpUEHTalUsl Ha NpUMEHEHHE (U3NYECKUX 3HAHUM [Js peleHus 3aJad B O0JIaCTUM OKpY)Karolled Ccpenpbl,
IJIAHUPOBAHMSI IOCTYIIKOB M OLICHKU UX BO3MOKHBIX MOCIEACTBUH JIs1 OKPYIKAIOIIEH Cpeabl;

— OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U IyTEH UX PELICHUS;

8) ajanTanuu K M3MEHAIIUMCS YCIOBUSIM COIMAJIBLHON M NPUPOIHOI Cpeabl:

— NOTpeOHOCTh BO B3aUMOJICHCTBUU TPHU BBIIIOJHEHUU HCCIEIOBAHUN U NPOEKTOB (PU3MUECKON HAmpaBICHHOCTH,
OTKPBITOCTb OIIBITY U 3HAHUSAM APYIUX;

— MOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JEATEIBHOCTD;

— HOTPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHHUW, B TOM 4HcIe (OPMYJIUPOBATH UAEHU, MOHSITHUS, THIIOTE3bl O
¢uznyeckux 0ObEKTaX U SBICHUSAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 001aCTH (PU3UKHU;

— IUTAaHUPOBAHKUE CBOETO Pa3BUTHSI B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUH;

— CTpPEMJICHHE aHAJIM3UpOBaTh W BBIABIATH B3aWMOCBS3M MPUPOJbI, OOIIECTBA M SKOHOMUKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (DU3NUYECKUX 3HAHUN;

— OLICHKa CBOUX JIEHCTBUI C yUETOM BIIMSHHUS HA OKPY>KAIOILYIO CPEY, BO3MOXKHBIX INTI00OATBHBIX MOCIEICTBUH.

METANPEAMETHBIE PE3YJIbTATBI



B pe3ynbraTe 0cBOEHHS MpOrpamMmbl 1o (pu3uke Ha YPOBHE OCHOBHOTO OOIIIer0 00pa3oBaHus y o0yyaromierocs OyayT
copMUPOBaHbI MeTampeMeTHbIe Pe3yJabTaThl, BKIIOUYAIONINE MO3HABATENIbHbIE YHHUBEPCAIbHBIE yueOHbIE ICHCTBUS,
KOMMYHUKATHBHBIE YHUBEPCAIbHbIE YUEOHBIE ICUCTBUS, PETYJIATUBHBIE YHUBEPCAIbHBIE YUEOHbIE I1EHCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornueckue 1eiicTBUA:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK KJacCU(UKAIIMU, OCHOBAHUS /i1 000OIIEHNS U CPAaBHEHUS;

BBISBJISITh 3aKOHOMEPHOCTM W TMPOTUBOPEUUST B paccMaTpuUBaeMbIX (akTax, JaHHBIX U HaOIIOJICHUSX,
OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;

BBISIBJISITh IPUUUHHO--CJICJICTBEHHBIE CBSI3U NIPHU M3YUYEHUU (PU3NYECKUX SIBJICHUI U MPOIECCOB, JIeJIaTh BHIBOJBI C
WCIIOJB30BaHUEM JICNYKTUBHBIX U HMHAYKTUBHBIX YMO3aKJIIOUCHHH, BBIJBUTAaTh TUIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEJIMYNH;

CaMOCTOSITEJILHO BBIOMPATH CIOCO0O perieHus: yueOHOU (Pu3nueckoi 3ajauu (CpaBHEHUE HECKOJIBKHX BAapUAHTOB
pereHusi, BLIOOp Hanbosee MOAXOSIIET0 C YUETOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3zoBbie HuccieaoBarTelbLCKHe 1eCTBUSA.

WCITOJI30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

TIPOBOJIUTH IO CAMOCTOSTEILHO COCTABIICHHOMY TUTAHY OTIBIT, HECIIOKHBIN (PU3HUECKHUI IKCIIEPUMEHT, HEOOIBIIIOE
uccienoBaHne (PU3NYECKOTO SBIICHUS,

OIICHMBATh Ha TMPUMEHHMOCTb W JOCTOBEPHOCTh HMH(POPMAIIUIO, TOIYYEHHYIO B XOJ€ HCCJIECIOBAHUS WIU
IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH OOOOIIEHUST U BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO HAOIOJCHUS, OIbITA,
WCCJICJIOBAHHS,

MPOTHO3UPOBATh BO3MOXKHOE JlajbHEHIee pa3BUTHE (DU3UYECKUX TMPOIECCOB, a TaKXKE BBIJIBUTATh
MPEANOJI0KEHNS 00 UX Pa3BUTUU B HOBBIX YCIIOBHSIX U KOHTEKCTAX.

Pabora ¢ unpopmanmeii:



NPUMEHATH PA3IUYHbIE METObI, HHCTPYMEHTHI M 3alpOChl IPU MOUCKE U O0TOOpe MH(OPMALUK WM JAHHBIX C
y4€TOM MPEATIOKEHHOM yueOHoM pu3nueckoi 3a1aun;

aHaIM3UpPOBaTh, CUCTEMATH3UPOBATh MW HMHTEPHPETUPOBATH HWHGOPMALMIO pa3IMYHBIX BUIOB H (opm
IpeCTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBbHYIO (JOpMY TpeAcTaBiIeHUs MH(DOPMAIMN U WILTIOCTPUPOBAThH pelIacMble
3aJ]a4M HECJIOXKHBIMU CXeMaMH, AUarpaMMaMu, HHOU rpaduKoi U MX KOMOMHALIUSMHU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeGHLIe IleﬁCTBHSI!

B X0JI¢ 00CYXXJICHHs y4eOHOTro MaTepualia, pe3yJIbTaToB JIA0OpaTOPHBIX padOT M MPOEKTOB 3aJaBaTh BOMPOCHI MO
CYIIECTBY OOCY)XJaeMOil TeMbl W BBICKAa3bIBaTh WJEH, HAIlEJICHHbIE Ha pelIeHHe 3aJaud U TOJJIep)KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTaBIISATH CBOM CYXKICHUS C CYKICHHSIMHU JPYTUX YYACTHUKOB HUATIOTa, 00OHAPYKMBATh PA3IUNIKME U CXOJCTBO
TIO3UIINI;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U ITMCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABIATh PE3YIbTAaThl BBITTOJTHEHHOTO (PU3MYECKOTO OIbITa (IKCIEPUMEHTa, MCCIICIOBAHMUS,
IIPOEKTA);

MMOHMUMATh W WCITOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBHIYATbHOW PaOOTHI NP PEIICHHH KOHKPETHOM
¢bu3nyeckoil mpoOaemMsl;

MPUHUMATh I[€JIM COBMECTHOM JESATEILHOCTH, OPraHU30BBIBATH JICHCTBUS MO €€ JOCTIKCHHIO: PaCIpEACIsaTh
posH, 00CYKIaTh IIPOILIECCHI U PE3YJIbTaThl COBMECTHOM pab0ThI, 00001I1aTh MHEHUSI HECKOJIBKHUX JIFO/ICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, TOCTUTAsl KAYECTBEHHOTO PE3yibTaTa 10 CBOEMY HAIPABJICHUIO M KOOPJAUHHUPYS
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/IbI;

OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIUH MPOAYKT IO KPUTEPUSIM, CAMOCTOSATEIBHO C(HOPMYIHPOBAHHBIM
y4aCTHUKaMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:



BBISIBJISITH MMPOOJIEMBI B )KM3HEHHBIX U yUEOHBIX CUTYAIUIX, TPEOYIOMUX IS perieHus (PU3nuecKux 3HaHUM;
OPUEHTUPOBATHCS B PA3JIMYHBIX MOJIX0JaX MPUHATHS PEIICHUN (MHAUBUAYAJIbHOE, IPUHATUE PELIEHUS B TPYMIIE,
NPUHATUE PELICHUI TPYIIIOi);

CaMOCTOSITEJIbHO COCTaBIISATh AJITOPUTM pelleHHus (U3MUECKON 3aJauyd WU IUJIaHa HCCIENOBAaHUS C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTHUPOBATH IIpeIjlaraéMble BApUAHTBI PELLICHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYaIluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,

OOBSCHATHh MPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHUS) pe3yJIbTaTOB JEATEILHOCTH, 1aBaTh OILICHKY TPHUOOPETEHHOMY
OTIBITY;

BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YMCJIE€ B XOJI BBIMOJHEHUS (PU3UYECKOTO HCCIICIOBAHUS WM
MIPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIUXCS CUTYallUd, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX
TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUThH c€0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIOpa WIHM JUCKYCCUU HAa HAYYHYIO TEMY, IOHUMATh MOTHUBBI,
HaMEPEHUS U JIOTUKY JIPyToro;

MpU3HaBaTh CBOE MPaBO Ha OLIMOKY MPH peleHUH (PU3NUECKUX 3a]au WIK B YTBEPKIACHUSIX HA HAYUYHbIC TEMBI U
TaKo€ K€ MPABO JIPYTOro.

HPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuyeHus B 7 kjiacce IpeMETHbIE pe3yJIbTaThl Ha 0230BOM YPOBHE JOJIKHBI OTpakaTh cHOPMUPOBAHHOCTh
y 00y4Yarommxcs YMEHUM:

WCITOJIB30BaTh TOHATHSA: (PU3NUYECKHE M XMUMHYCCKUC SBIICHHS, HAOIOICHUE, SKCIICPUMEHT, MOJIEb, THIIOTE3a,
eAUHUIBI (U3MYECKMX BEIUYHMH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHHS BemecTBa (TBEpHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHHYECKOE [IBIKCHHE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJMHEHHOE), TpPaeKTOpHs,
paBHOJICHCTBYIOMIAs cuiia, feopmanus (yrnpyras, IjacTudeckas ), HEBECOMOCTb, COOOIIAONTUECS COCY/IbI;



paznuuath sBIeHUS (nuddy3us, TemIoBoe ABMKEHHWE YAaCTHUIl BEIIECTBA, PAaBHOMEPHOE JBIKEHUE,
HEPAaBHOMEPHOE JBIKCHHE, WHEPLHsI, B3aNMOJCHUCTBUE TEJ, PABHOBECUE TBEPHABIX TEJI C 3AKPEIUIEHHOW OCHIO
BpalleHUs, Mepeada AaBiIeHUsl TBEPABIMU TEJIAMH, KUIKOCTSIMHU M ra3aMH, aTMOC(EPHOE JaBJICHHE, IIaBaHUE
TE€J, MPEBpalICHUS MEXaHWYECKOM JHEpPruu) Mo OMHMCAHUIO MX XapaKTEpPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKUX SBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM 4ucie (HU3NYECKUe
SABJICHUS B IIPUPOJE: IPUMEPHI IBMKEHHUS C PA3JIMUYHBIMU CKOPOCTSIMH B KMBOW M HEXXUBOU NPUPOAE, ACHUCTBUE
CWJIbl TPEHHUS B MPUPOJE U TEXHHUKE, BIUSHUE aTMOC(HEPHOrO JABJICHHS Ha >KMBOM OpPraHu3M, IUIABaHHE PhIO,
pplUaru B TeJI€ YeJOBEKa, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/auy B YUEOHYIO, BBIACISTH CYIIECTBEHHBIE
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh U3YUYEHHBIE CBOMCTBA TEJ U (PU3NYECKUE SBICHUS, UCIOIb3Yys (PU3HUUYECKUE BEIUUYMHBI (Macca, 00bEM,
IJIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEAHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHIIA
TpEeHHUsl, JaBjeHHE (TBEPAOrO Tela, XKUAKOCTHU, ra3a), BHITAIKUBAIOLIAs CHJIa, MEXaHU4YecKas paboTa, MOILIHOCTb,
IUIEYO CHJIbI, MOMEHT CHJIbI, KOO(Q(PUIMEHT MOJE3HOTO JEUCTBUSI MEXAHU3MOB, KUHETUYECKAsl U MOTEHIIMAIbHAS
SHEPruUs), IPU ONHUCAHUU MPABUIILHO TPAKTOBATH (PU3UUECKUN CMBICI UCIIOIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U
EAMHUIIBI (PU3MUECKUX BEIUYHUH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BETUYUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH T'paUKu U3YUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3NUYECKUE SBJICHUS M MPOLECCHI, UCIOJIb3Ys MpaBUiia CIOXKEHUS cuil (BIOJb
oJIHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, TpaBUJIO paBHOBECHUS pbldara (0J0Ka), «30JI0TOE
NPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHMYECKOW SHEPIHH, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE SBJICHUS, NPOLECChl U CBOWCTBA T, B TOM 4YHCIE€ U B KOHTEKCTE CHUTYyalHil
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABISATh IPUUMHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh O0BsCHEHUE U3 1—
2 JOTMYECKHX IIaroB ¢ Oomopoil Ha 1—2 M3yuyeHHBIX CBOWCTBA (DM3MUECKUX SIBJICHUU, (U3UUYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemiath pacu€rHble 3agauv B 1—2 AeMCTBUS, UCHOJIb3Ysl 3aKOHBI M (OPMYJIbI, CBSI3BIBAIOIIME (PU3UYECKHE
BEJMYMHBI: Ha OCHOBE aHajdu3a YCIOBHUS 3aJauyd 3alMChbIBaTh KPAaTKOE YCJIOBHE, MOJCTAaBIATh (PU3UUYECKHE



BEJIMYMHBI B (OPMYJIBI U TPOBOAUTH PacyEThl, HAXOIUTh CIPABOYHBIC IAHHBIE, HEOOXOTUMBIC AJISI PELICHHS
3aJ1a4, OLEHNUBATh PEATUCTUYHOCTD MOIYYEHHOU (PU3NYECKON BETUUHHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEUINTh MpPU TOMOIIM (PU3UYECKHX METOJIOB, B OINHUCAHUU
UCCIIEIOBaHMsI BBIICIATh IPOBEPSEMOE MPEANOIOKEHUE (TUIOTE3y), pa3IuyaTb U HHTEPIPETHPOBATH
IOJTyYEHHBIN Pe3yJIbTaT, HAXOUTh OUIMOKH B XOJI€ OIIbITA, IEJIAaTh BEIBOJBI 110 €r0 Pe3yIbTaTaM;

IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (DU3MUECKUX SIBICHUM WM (PU3NYECKUX CBOWCTB Tel: (HOPMYyIHPOBATH
poBepsieMble MPEANOI0KEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYI0BaHUs, 3allMChIBAaTh X0 OMbITa
U (GOpMyJIMPOBATH BBIBOJIBI;

BBIMOJHATh MpPSIMbIE W3MEPEHHUS PACCTOSHMS, BPEMEHH, MAacChl Tena, 00bEéMa, CHUJIBI M TEMIepaTyphl C
UCIOJIb30BaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MMOKa3aHUSA MPUOOPOB € YyUETOM 3a/laHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOJUThH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (PM3MYECKOW BEJIMUYMHBI OT JAPYTrOd C KCIOIB30BAHUEM IPSIMBIX
U3MEpPEHUI (3aBUCUMOCTH IYTH PAaBHOMEPHO IBMXKYLIETOCS Tela OT BPEMEHM JBMKEHHUS TeJa, CUJIbI TPEHMS
CKOJIb)KEHUS OT Beca Telna, KadecTBa 00paOdOTKH MOBEPXHOCTEH TEI U HE3aBUCUMOCTH CHJIBI TPEHUS OT IIOLIAIH
CONPUKOCHOBEHHSI TE€J, CHJIbI YIPYTOCTH OT YJJIMHEHUS MNPYKUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMa
NOTPYKEHHON YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU Tela, OT IIyOMHBI, Ha
KOTOPYIO TOTPYKEHO TeJNO, YCIOBUH IJaBaHUS TeN, YCIOBUU paBHOBECHUS pblyara M OJIOKOB), y4aCTBOBaTh B
IUTAHUPOBAHUU Yy4€OHOTO MCCIIEI0BaHuUs, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIELys NPEI0KEHHOMY
IUIaHy, (DUKCHpPOBATh PE3yJIbTAaThl MOJYUYEHHOM 3aBHCUMOCTH (DU3MUECKUX BEJIMYMH B BUAE MPEIJIOKEHHBIX
TaONHIl U rpaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUYMH (MJIOTHOCTH BEUIECTBA KUAKOCTH U TBEPAOTO Tela, CUjla
TPEHUS CKOJIBXKEHUS, JABJICHUE BO3/yXa, BBITAJKHUBAIOLIAs CUJa, JEUCTBYIOIIAs HA NOTPYKEHHOE B JKHUIKOCTH
TENO, KO3(PQPUIMEHT IMOJIE3HOr0 JEHCTBUS MPOCTBIX MEXAHU3MOB), CIEQys NPEAJIOKEHHOM HHCTPYKIMH: TpU
BBIMIOJTHEHUH U3MEPEHUI cOOMpPaTh IKCIIEPUMEHTANIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHHE UCKOMOM BEJIMYHMHBI;
coOJII01aTh MIPaBUiIa TEXHUKH 0€30MaCHOCTH MpH padboTe ¢ 1ab0paTopHbIM 000PYI0BAHUEM;

yKa3blBaTh MNPUHIUIBI JACUCTBUS NPUOOPOB MU TEXHUUECKUX YCTPOMCTB: BECHl, TEPMOMETP, JHUHAMOMETD,
COOOIIAIOIINECS COCY/ b, OapOMETP, pbluar, MOABMXKHBIN 1 HEMOIABHKHBIM OJIOK, HAKJIOHHAs TUIOCKOCTH;



XapaKTepU30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPONM HA HX
onvcaHuss (B TOM 4YHCIIE: MOAIIMIHUKK, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHA MPECC, MaHOMETP,
BBICOTOMEp, TMOPIIHEBOW HACOC, apeoMeTp), HCMHOJb3ys 3HAHHUA O CBOMCTBAX (UBUYECKUX SBICHUA H
Heo0X0ouMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJIUTH PUMEpPHI (HAXOAUTHh HH(POPMALIHIO O IPUMEPAX) NPAKTHUECKOTO UCIOIb30BaHUs (PU3NUECKUX 3HAHUN
B TOBCETHEBHOW XHM3HU [UIsi oOecredeHusi O€30MacHOCTH TpH OOpallleHuu ¢ MpubopaMu U TEXHUUECKUMHU
YCTPONCTBaMM, COXPAaHEHHMS 3J0POBbsI U COOJIIO/IEHHSI HOPM 3KOJIOIMUECKOT0 MOBEIEHHS B OKpYKaroleil cpee;
OCYIIECTBIATh OTOOP MCTOYHHMKOB HH(popMauuu B VHTepHETE B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM
3a1pocoM, Ha OCHOBE MMEIOLUXCS 3HaHUHM U MyTEM CpPaBHEHUS Pa3IMYHbIX UCTOYHUKOB BBIACIATH MHPOPMAIIHIO,
KOTOpasi SIBJISIETCS IPOTUBOPEUMBOI MIIM MOKET ObITh HEJOCTOBEPHOM;

WCITOJIb30BATh IIPH BBIMOTHEHUH YUYEOHBIX 33JJaHUN Hay4YHO--TIOMYJISIPHYIO JINTEPATYpy (PU3HUECKOrO COACPKaHNUSA,
CIPAaBOYHBIE MaTepuaibl, pecypcbl ceTu HWHTepHeT, Bianerb nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi UHGOPMALIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPaTKUE MUCbMEHHbBIE U YCTHBIE COOOILIEHUS HA OCHOBE 2—3 MCTOYHUKOB MH(POpMaLUU
(U3MYECKOro COAEpKaHUs, B TOM 4HUCIEe MyOJIMYHO JeNaTh KpaTKUE COOOLIEHUS O pe3ysbTaTaX MPOEKTOB WIIU
y4eOHBIX MCCIEAOBAHMM, TP 3TOM IPaMOTHO MCHOJb30BATh M3YUYEHHBIN MOHATUHHBIN ammapar Kypca (U3UKU,
COMPOBOXK/IATh BHICTYIVICHUE MPE3EHTALIUEH;

IPU BBIIIOJIHEHUU YUEOHBIX NMPOEKTOB M MCCIEAOBAHUMN paclpeaesTh 00I3aHHOCTH B TPYyNIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 3aJlauaMi, CIEAMTH 3a BBHIMOJIHEHMEM IUIaHA JIEWCTBUM, aJ€KBAaTHO OLEHUBATh COOCTBEHHBIH
BKJIaJl B JEATEIbHOCTh TPYMNMbl, BBICTPAHBaTh KOMMYHUKATHBHOE B3aWMOJCHCTBUE, YUYUTHIBAs MHEHUE
OKPY>KAIOILHX.

K koHIty 00y4eHus B 8 Kj1acce peMETHBIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTH
y 00y4Jaromxcs YMEHUM:

WCIMOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBMKEHUE AaTOMOB WM MOJIEKYJ, arperaTHbIe
COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE M aMOpdHBIE Teja, HACHIIEHHBIH U HEHACHIIIEHHBIN Tap, BIAXXHOCTh
BO3/yXa, TEMIlepaTrypa, BHYTPCHHSII SHEpPrus, TEIUIOBOM [IBUTATElb, 3JIEMEHTAPHBIA JJIEKTPUUYECKHUM 3aps,
AIEKTPUYECKOE MOJIE, IPOBOAHUKHU U TUIIICKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;



pa3nuuaTh SBJICHHS (TEIJIOBOE pACUIMpEHUE M C)KaTue, TeIJIonepenaya, TEIJIOBOE PaBHOBECHE, CMAaudMBaHMUE,
KaMWUISIPHBIC SIBJICHUS, WCHApeHHWe, KOHACHCAIWs, IUIaBJICHWe, KpUCTALIu3anus (OTBEpIEeBaHHUE), KUIICHHE,
Terionepeaavya (TEIIONPOBOHOCTh, KOHBEKIHS, H3IYUYCHHUE), AJICKTPH3AIUsS TEJ, B3aUMOJCUCTBHE 3apsioB,
JEHUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JEHCTBUE MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHasi MHAYKIUS) MO OMUCAHUIO MX XapaKTEepPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, ICMOHCTPUPYIOIINUX JAHHOE (DU3UIECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYEHHBIX (DM3UYECKUX SBJICHUA B OKPYXKAIOIIEM MHUpPE, B TOM 4ucie (pu3ndeckue
SBJICHUSI B MPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U KalWJUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTAIUIBI B MPUPOJE,
uznydyenne CouHIla, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
AIIEKTPUUECKUE SIBICHUS B aTMocdepe, dJIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Iojie 3eMiu, Jpeid
TIOJTFOCOB, POJIh MAarHUTHOTO TIOJIS JIJIS JKU3HU Ha 3eMJIe, MTOJISIPHOE CHUSHUE, TPH STOM MEPEBOAUTH IPAKTUICCKYIO
3a/1a4y B YYEOHYIO, BBIJCIIAThH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKU) (PU3UUECKUX SIBJICHUI;

ONKCHIBATh U3YUYEHHBIC CBOMCTBA TeNl U (U3HUECKHUE SIBJICHUS, UCTIONIB3Ys (DU3NUYECKUEe BETUYUHBI (TeMIeparypa,
BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI, YEIbHAs TEIJIOEMKOCTh BEIECTBA, YCIbHAs TEIJIOTA TJIABIICHUS,
yJAenbHas TeIJIoTa Mapoo0pa3oBaHus, yeNbHAS TEIUIOTa CrOPaHUs TOTUIMBA, KOI(PPHUIIMEHT TMOIE3HOTO NEHCTBUS
TEIJIOBOM MAIMHBI, OTHOCUTEIIbHASI BIAKHOCTh BO3MyXa, JJCKTPUUCCKUN 3apsi, CHIa TOKa, DJICKTPUUYCCKOEC
HaIpsHKCHUE, COIMPOTHUBIICHWE TMPOBOJHUKA, YISIHHOE CONMPOTHMBIICHHWE BEIIECTBAa, paboTa W MOIIHOCTH
AIIEKTPUUECKOTO TOKA), MPHU OINKCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKHIM CMBICT HMCMOJIB3YEMbIX BEIUYUH,
0003HaYeHUsI M EIUHUIBI (PU3NYECKUX BEJIMYWH, HAXOAWTH (HOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BETMYHMHAMH, CTPOUTH TrpadiKN H3yUYCHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIIMUNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WUYECKHWE SBJICHUS W TIPOIECCHI, HCIOJb3YS OCHOBHBIC ITOJIOXKEHUS
MOJIEKYJIIPHO--KUHETHYECKON TEOPUU CTPOCHUS BEIIECTBA, MPHUHIUI CYMEPIIO3UIMKA MOJieH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsiia, 3akoH OMa i yyacTka 1ienu, 3akoH J[xoyns—JleHna, 3akoH coxpaHeHUs
DHEPTUH, TIPH 3TOM JaBaTh CIIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMAaTUUYECKOE BhIPAKEHNUE;
OOBSACHATh (U3MYECKHE TPOIECChI M CBOWCTBA TN, B TOM YHCIAE W B KOHTEKCTE CHUTyaIlui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIISITh IPUIMHHO-CIICICTBEHHBIC CBS3HM, CTPOUTH OOBsICHEHHE U3 1—



2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (U3MUYECKUX SBICHUM, (U3NUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEWN;

pemate pacu€THbIE 3a7aud B 2—3 JCWCTBUSA, WCIOJB3YS 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIONIUE (PUINUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBHs 3aJa4d 3alIUChIBaTh KPATKOE YCIOBUE, BBIABIATh HEJOCTATOK JaHHBIX JUIS
pelleHus 3ajadd, BBIOMpPATh 3aKOHBI U (POpPMyJbl, HEOOXOAMMBIE Uil €€ pElIeHUs, NMPOBOJIUTH pacuérbl U
CpaBHUBATH MOJyYCHHOE 3HaUCeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JTAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3MUECKUX METOAOB, UCMOJB3YsS OMUCAHUE
VCCJIEIOBAHNSI, BBIICIATH INPOBEPSAEMOE IPEAIOJIOKEHUE, OLICHUBATh IPABWIBHOCTH IOPSAKA IPOBEIACHUSA
UCCIICIOBAHHUs, 1€J1aTh BBIBOJIBI;

IPOBOJUTD ONBITHI 110 HAOIIOACHUIO (PM3UYECKUX SIBICHUN WM (PU3NUECKUX CBOMCTB Tell (KaluUIpHbIC SBJICHUS,
3aBUCUMOCTb JIABJIICHHSI BO3yXa OT €ro o0bEMa, TeMIEpaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U HATPEBAHUS PU
U3JyYEHUH OT LIBETa M3JTydarollen (IOIJIOMaronieil) MOBEPXHOCTH, CKOPOCTh UCIIAPEHUsI BOJbI OT TEMIIEPATYpPbI
KUIKOCTUM M IUIOIAAM €€ IIOBEPXHOCTH, JJIEKTPU3alUsA TEl M B3aUMOJICHCTBHUE DIIEKTPUYECKHUX 3apsioB,
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3YaJIM3alldsl MAarHUTHBIX I10JE€Hd IOCTOSHHBIX MAarHUTOB, IEUCTBHUS
MAarHuTHOTO IOJIS1 Ha MMPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJIBUTATEISI IIOCTOSTHHOTO
TOKa): (OpMYIMPOBATH MPOBEPSIEMbIE IPEANONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOI0 000pyI0BaHMS,
OMKCHIBATH XOJ ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHON BJIAJKHOCTU BO3/1yXa, CHJIbI TOKA, HANPSKEHUS C
UCIIOJIb30BaHUEM AHAJIOTOBBIX MPUOOPOB U JATUMKOB (PU3NYECKUX BEIMYMH, CPABHUBAThH PE3yJIbTAaThl U3MEPEHUI
C y4€TOM 3aJ]aHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIIEIOBAHNUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEIMYUHBI OT JIPYroil ¢ MCHOJIb30BAHUEM MPSIMBIX
U3MEPEHUI (3aBUCUMOCTBH COINPOTHUBIICHHS NPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJHA IONEPEYHOIO CEYEHUs M
YAEIBHOTO CONPOTUBIICHUs BEIECTBA IIPOBOJHMKA, CUJIbI TOKA, HIYLIErO 4yepe3 IMPOBOAHUK, OT HANPSKEHUA HA
IIPOBOJIHUKE, HCCIEAOBAHUE IOCIEA0BATEIBHOIO M MAapajUIeIbBHOIO COEIMHEHHMI MPOBOJHHMKOB): IUIAHUPOBATH
UCCJIeIOBAHNE, COOMpPATh YCTAHOBKY M BBINOJIHATH M3MEPEHUs, CIeAys MPEIJOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TpauKOB, JAejlaTh BBIBOJABI MO pe3yJibTaTaM
UCCIICIOBAHNS;



IPOBOJUTH KOCBEHHBIE M3MEpEHUsl (PU3MUECKUX BEIMUYUH (yAelbHas TEIUIOEMKOCTb BEIECTBA, CONMPOTHUBICHHUE
IPOBOJHUKA, padoTa W  MOIIHOCTh JJIEKTPUYECKOrO TOKA): IUJIAHUPOBATh HM3MEpPEHHUs, COOHMpaTh
IKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAYS MPEAT0KEHHOW WHCTPYKINHU, U BBIYUCIATH 3HAYCHUE BETUYUHBI;
cOOJIIOIaTh MIPAaBUJIa TEXHUKH O€30IIaCHOCTH IPpHU padoTe ¢ JIabopaTOPHBIM 000pYy10BaHUEM;

XapaKTepU30BaTh MPUHLMIIBI JEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX
onucanus (B TOM YHCIE: CHCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOHHA, aMIEPMETP, BOJBTMETP,
CUETYMK JJIEKTPUYECKOM DHEPTUHU, OJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeIbHBIC 3JICKTPONPHUOOPHI
(mpuMepsl), INEKTPUUECKUE PETOXPAHUTEIH, dJIEKTPOMArHUT, JIEKTPOIBUTaTENb TOCTOSHHOTO TOKA), UCIIOIb3YsI
3HAHUS O CBOMCTBAX (PU3NUYECKUX SBJICHUI U HEOOXOIMMBIE (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTbIE TEXHUUYECKHE YCTPOMCTBA M HM3MEpPUTENbHbIE MPHUOOPHI MO CXEMaM M CXEMaTHYHBIM
pUCYHKaM (KHUAKOCTHBI TEPMOMETpP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTaTENb BHYTPEHHEIO CTOpaHMHS,
AIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJEKTPUUYECKUX ILENEed C MOCIENOBaTENbHBIM M MapajuleIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETICH;

IPUBOJUTH IPUMEpPHI (HAXOAUTh UH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCIIONb30BaHUS (PU3NYECKUX 3HAHUM
B TOBCEAHEBHOM >KM3HM ISl oOecriedeHus: Oe30MacHOCTU Mpu OOpamieHuH ¢ OpuOopaMu U TEXHHUYECKUMU
YCTPOMCTBAMHM, COXPAHEHHUS 310POBbS U COOIIOJIEHUSI HOPM IKOJIOTUYECKOTO MTOBEJICHUS B OKpPYKatOUIEi cpene;
OCYUIECTBJIATh MOUCK MH(pOpMaIMK (PU3UIECKOTO coaepkaHusa B VHTepHeTe, Ha OCHOBE MMEIOUIUXCS 3HAHUM U
NyTEéM CpaBHEHHUS JOIMOJHUTEIBHBIX UCTOYHUKOB BBIACNATH MHPOPMAILUIO, KOTOpas SBJISETCS MPOTUBOPEUUBOM
WJTM MOYKET OBITh HEJIOCTOBEPHOM;

MCITIOJI30BATh MIPU BBIMOTHEHUHN YUEOHBIX 3aJJaHUI HAYUYHO--TIOMYJISIPHYIO JINTEPATYpy (PU3HUECKOrO COACpKaHNUs,
CIpPAaBOYHBIE MaTepuaibl, pecypcbl ceTd HWHTepHeT, Bianerb nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi HHGOPMALUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHMS, 00001as uHPOpMaIMI0 U3 HECKOJIbKUX
UCTOYHUKOB (DPM3MYECKOTO COJEp>KaHUS, B TOM YHUCJIE MyOJUYHO NPEACTAaBISTh PE3YJNbTaThl MPOCKTHOW WM
UCCJIEI0BATENLCKON JIEATEIbHOCTH, MPU 3TOM T'PaMOTHO MCIMOJIb30BaTh U3yUEHHBIN MOHATUIHBIA anmapar Kypca
(bU3HUKH, COMPOBOXKAATH BHICTYIUICHHE MPE3EHTALINEH;



IPU BBIMIOJHEHUN YYEOHBIX MPOEKTOB U MCCIIETOBAHUN (PU3NYECKUX IMPOLIECCOB paclpenessTh O00S3aHHOCTH B
Irpynmne B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMH, CJIEAUTH 3a BBINOJHEHWEM IUIaHA JECUCTBUU H
KOpPpPEKTUPOBAaTh €ro, aJeKBAaTHO OICHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHHMKaTUBHOE B3aMMOJIEHCTBHE, IPOSBIISAS TOTOBHOCTh pa3peliaTb KOH(DIUKTHI.

K koHIy o0yueHus B 9 Kijiacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXKaTh CHOPMUPOBAHHOCTD
y O0y4YaromuXxcs YMEHUM:

UCIIOJIB30BaTh MOHATHS: CUCTEMa OTCUETa, MaTepualbHasl TOUKa, TPACKTOPHUS, OTHOCUTEILHOCTh MEXAHUYECKOTO
JIBIOKeHUS, Aedopmanus (yrnpyras, IiacTuueckas), TpeHue, IEHTPOCTPEMUTEILHOE YCKOPEHHEe, HEBECOMOCTh U
neperpy3ku, IEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TENO, IEHTP TSDKECTH TBEPJIOrO Teila, pPaBHOBECHE,
MEXaHUYECKHEe KojeOaHus W BOJHBI, 3BYK, HMH(pa3ByK U YJIbTPa3BYK, SJIEKTPOMAarHUTHBIC BOJHBI, IITKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb, CIIEKTPhl UCITYCKAHUS U MOTJIOIICHHMS, albda-,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFCpHAsl SHEPTETHKA;

pa3nuyarh sBIeHUS (PaBHOMEPHOEC W HEPAaBHOMEPHOE IMPSMOJMHEHMHOE JIBIDKCHHE, PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE IBHKEHHE, CBOOOIHOE MaICHUE TEJI, pABHOMEPHOE JIBHKCHHE 110 OKPY)KHOCTH, B3aMMOJICHCTBUE
TeJ, pEaKTUBHOE JIBMKEHUE, KoJieOaTenbHOE ABMIKEHHUE (3aTyXarollue U BBIHYKJICHHBIC KOJI€OaHUs), pE30HAHC,
BOJTHOBOE JIBIDKEHUE, OTpaKEHUE 3BYKa, MPSIMOJUHEHMHOE PACIPOCTPAHEHUE, OTPAXKCHUE U TIPEJIOMIICHHE CBETA,
MOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JIOKEHUE OEJIOTO CBETa B CIEKTP M CJIIOKEHUE CHEKTPAIbHBIX 1[BETOB,
JIUCTIEPCUS CBETA, €CTECTBEHHAS PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOTO CIEKTpa W3IYy4YEHHUS) IO
OMHMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, ICMOHCTPUPYIOIMINX JaHHOE (DU3NUYECKOE SBJICHUE;
pacro3HaBaTh MPOSIBIICHUE M3YUYCHHBIX (PM3UYECKUX SIBIICHUN B OKpY’KawoIlleM Mupe (B TOM uducie (puanyeckue
SBJICHUS B IPUPO/IC: MPWINBLI U OTJIMBBI, ABMKEeHUE TUIaHET COJIHEUHON CUCTEMBI, PEaKTUBHOE JABMYKEHUE KUBBIX
OPTraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMM, 3€MJICTPSACCHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 9XO0, I[BETa Tel,
ONTHYECCKHUE SBJICHUSA B MPHUPOJE, OMOJIOTHYECKOE NEHCTBUE BHUIUMOIO, YIbTPA(hHOICTOBOTO M PEHTTEHOBCKOIO
U3ITyYCHU, €CTECTBEHHBIM PaTNOAKTUBHBIA (POH, KOCMHUYECKHE JTyUd, PATUOAKTUBHOE W3IIYYCHHE MPHPOIHBIX
MUHEPAJIOB, JIEUCTBUE PAAMOAKTUBHBIX U3TYUYCHHUM HAa OpTraHU3M 4YeoBeKa), MPU 3TOM NMEPEBOAUTh MPAKTUIECKYIO
3a/1a4y B Y4€OHYIO, BBIJIEIIATh CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKU) (PU3UUECKUX SIBJICHUI;



OIKCHIBaTh M3yUYEHHBIC CBOWCTBA TEl M (PU3NYECKUE SIBICHUS, HCIONb3Ys (U3NYECKUE BEIMUUHBI (CPEAHSS U
MTHOBEHHAsl CKOPOCTb Te€JIa TP HEPABHOMEPHOM JIBUIKEHUH, YCKOPEHUE, IEPEMEILICHUE, ITyTh, YII0Bask CKOPOCTh,
CWJIa TPEHHMs, CWJIa YNPYrOCTH, CHJIA TSKECTHU, YCKOPEHUE CBOOOJHOIO MaJEHHs, BEC Tejla, UMITYJbC Tena,
UMIYJbC CHJIBI, MEXaHHWYecKas paboTa M MOIIHOCTb, IOTEHIMAJIbHAs DSHEPIrUs Tela, MOJHATOTO Haj
NOBEPXHOCTBIO 3€MJIM, MOTEHLUMAJIbHAs JHEPrusi CXATOM MpPYKUHBI, KUHETUYECKAsh »SHEPrus, IOJHas
MEXaHUYeCKasl SHEPIHsl, IEPHUOJ U YacToTa KoJieOaHUH, JJIMHA BOJIHBI, TPOMKOCTh 3BYyKa U BBICOTA TOHA, CKOPOCTh
CBETa, IMOKa3aTelb MPEIOMIICHUSI Cpeibl), MPH OMHCAHMHM NPABHIBHO TPAKTOBATh (U3UUYECKUNH CMBICH
UCIOJIb3YEMBIX BEJIIMYMH, 0003HAYEHUsI U €IMHULBI (PU3NUECKUX BEIMYUH, HaXOOUTh (POPMYJIbI, CBSI3BIBAIOLIUE
NaHHY!0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIWYMHAMM, CTPOUTH TpaduKU H3YyUYEHHBIX 3aBUCUMOCTEH
(u3NYECKUX BEJTUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJl, PU3HUECKHUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys 3aKOH COXPAHEHUS YJHEPTUH, 3aKOH
BCEMHPHOTO TATOTEHUS, MPUHIMUI CYNEPHO3UIUN CUJI, TPUHIIMI OTHOCUTENbHOCTH ['anunes, 3akoHsl HploTOHA,
3aKOH COXPAHEHHUs MMITYJIbCA, 3aKOHBI OTPAaKEHUS M IIPEIIOMJICHUS CBETAa, 3aKOHBI COXPAHEHMs 3apsI0BOTO U
MacCOBOI'0 YHCEN IPU AAEPHBIX PEAKIUAX, IPU STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MYECKUE TMPOIECChl M CBOMCTBA TE€JI, B TOM 4YHUCIE W B KOHTEKCTE CUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTh MPUYUHHO--CIICJICTBEHHBIE CBA3H, CTPOUTH OOBICHEHUE U3 2—
3 JIOTMYECKUX MIaroB ¢ ONOpOH Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3UYECKUX SIBICHUM, (PU3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemaTh pacu€THble 3a1ayu (OMHMpAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHMi), MCHOJb3Yys 3aKOHbI U (HOPMYJIbI,
CBSA3BIBAIOLIME (DU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3a/ladyd 3alUChiBaTh KpPAaTKOE YCIOBUE,
BBISIBJISITH HEJOCTAIOIINE WM U30bITOYHBIE JJaHHBIE, BEIOUPATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JJIsl PELICHHUS,
IPOBOJUTDH PACU€ThI U OLIEHUBATH PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHHs PU3NUECKON BETNUUHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPblE MOXHO PELIUTh MPU MOMOIIM (PU3HUECKUX METOAOB, MCMOJb3Yys OMUCAHUE
UCCJIEIOBAHUSI, BBIACNATH MPOBEPSEMOE MPEANON0KEHHE, OLICHUBATh MPABUIBHOCTh MOPSIKA MPOBEACHUS
UCCJIEI0BAHMUS, JIEJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJEHUHN U OTBITOB;



MPOBOAUTH OMBITHI MO HAONIONEHUIO (PU3MUECKHUX SBICHUN WM (PU3UUECKUX CBOMCTB TeN (M3yuye€HHE BTOPOTO
3akoHa HploTOHa, 3aKOHA COXpaHEHHUS PHEPIHH, 3aBHCHUMOCTh NEpHUOAa KOJEOAHWN MPYXKUHHOTO MasTHUKA OT
Macchl Tpy3a M KECTKOCTU MPYNKHUHBI M HE3aBUCUMOCTH OT aMIUIMTYAbl MAaJbIX KOJICOaHHM, MPSIMOIMHEWHOE
pacmpocTpaHEHUE CBeTa, pa3jioKeHHe OeJoro CBeTa B CIEKTP, M3yUYEeHHE CBOWCTB H300pa)KE€HUs B IIOCKOM
3epKajie U CBOMCTB HM300pakKeHHUs MpeIMeTa B COOMparolIed JTuH3e, HAOMIOJEHUE CIUIONIHBIX W JIMHEWYaThIX
CIEKTPOB M3ITyUEHUs): CAMOCTOSITENIFHO COOMPaTh YCTAHOBKY M3 H30BITOUHOTO HA0Opa 000py10BaHUs, ONUCHIBATD
X0/ OIBITA U €0 Pe3yibTaThl, POPMYIHUPOBATH BHIBOIBL;

MPOBOJUTH TPU HEOOXOAUMOCTH CEPHUI0 NPSIMBIX HU3MEPEHUMN, OMpeNeNssi cpeaHee 3HaueHUuEe H3MepseMoi
BenuuuHbBl ((hOKyCcHOE paccTrosiHue coOuparomeld JMH3bI), OOOCHOBBIBATH BBIOOpP crHocoba HW3MepeHus
(M3MepUTENBHOTO MPUOOpa);

NPOBOJANTH HCCIIECOBAHUE 3aBHUCHUMOCTEH (PU3MYECKHX BEIMYMH C HCIOJB30BAaHHWEM TPAMBIX H3MEPEHHM
(3aBHCHMOCTD ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBH)KEHUH 0€3 HayalbHOW CKOPOCTH, epHUoa KoyieOaHu
MaTEMaTU4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPAXXEHUS CBETa OT yrja MaJieHus U yria
OpEeJOMJIEHUS OT yrja TMaJeHus): IUIAHUPOBaTh MCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY,
¢buKcHpOBaTh PE3yNbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3WYECKUX BEIUYMH B BHIE TaOMUI U TpaduKOB, IeIaTh
BBIBOJIBI 110 pe3yJIbTaTaM MCCIIECTOBAHMUS;

NPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (U3MUECKUX BEIWMYMH (CpPEelHss CKOPOCTb M YCKOpPEHHE Tela TMpH
PaBHOYCKOPEHHOM [JBUXEHHH, YCKOPEHHE CBOOOJHOIO MaJeHUs, KECTKOCTb MPYKUHBI, KOAPPUIUEHT TPEHUs
CKOJIbKEHUS, MeXaHMdecKas paboTa M MOUIHOCTh, YacTOTa W TNEepuoja KojeOaHWH MaTeMaTHYecKOro M
NPYXHHHOTO MAasTHUKOB, OINTHYECKash cujaa coOWparonie JHWH3BI, paAHNOAaKTUBHBIN (OH): TIIAaHUPOBATH
U3MEpEHHs, COOMpaTh DSKCIEPUMEHTANIbHYI0O YCTAaHOBKY U BBINOJHITh W3MEPEHUsS, CJIeays NpeIIoKeHHON
UHCTPYKIUH, BBIYUCIATh 3HAUEHHE BEJIMYMHBI U aHAIU3UPOBATh MOIYUYEHHbIE PE3yibTaThl C YUYETOM 3a/laHHOU
IOrPETHOCTH U3MEPEHUN;

COOJTI0OIaTh TIPaBUIIa TEXHUKH 0€30MaCHOCTH Tpu paboTe ¢ 1ab0paTopHBIM 000PYI0BaHHUEM;

pasnuyaTh OCHOBHBIC MPHU3HAKH M3YYCHHBIX (PU3NYECKUX MOJEICH: MaTepuanbHas TOYKa, aOCOIIOTHO TBEPIOE
TEJIO0, TOUCYHBI UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3a, IIJIaHeTapHas MOJIENh aToOMa, HYKJIOHHAsT MOJIEIh aTOMHOTO
Anpa;



XapaKTepU30BaTh MPUHIUIBI JIEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOM Ha HUX
onucanus (B TOM 4YHCIE: CIHIOMETp, JATYUKU TOJOXKCHHS, PACCTOSHUS W YCKOPEHUS, pakeTa, 3XOJOT, OYKH,
nepuckor, (oToanmapar, ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOIN, IO3MMETp, Kamepa BWIbCcOHA), HCHONB3YS
3HAHUS O CBOMCTBAX (PU3NYECCKUX SBICHUI 1 HEOOXOIUMBIC (PU3UIECKIE 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbI U CXEMaTUYHBIE PUCYHKH M3YUCHHBIX TEXHHUECKUX YCTPOMCTB, H3MEPUTEIBHBIX IPUOOPOB
Y TEXHOJOTHYECKUX MPOIIECCOB MPHU PEHICHUH YIeOHO--TIPAaKTUIECKHUX 3a/1a4, ONTHYSCKUE CXEMBI JIJIsl IIOCTPOCHUS
M300pKEHHI B TNIOCKOM 3€pKaJie U COOUparome JMH3E;

IPUBOIUTH TPUMEPHI (HAXOAUTh HH(POPMAIIHIO O MPUMEPAX ) MPAKTUICCKOTO MCIIOIH30BAHUS GU3NUSCKUX 3HAHUH
B TIOBCEIHEBHOW JXKM3HU JUIsI oOecreyeHus Oe30MacHOCTH MpH OOpamieHHH C NpuOOpaMud M TEXHHYECKUMHU
yCTPOHCTBaAMH, COXPAaHEHHS 3/I0OPOBbSI U COOJIIOJICHHSI HOPM DKOJIOTHYECKOTO MOBEICHUS B OKpYKaroIei cpere;
OCYIIECTBIISATh MOMCK WHPOpManuu (HU3MUECKOTO coaepkaHusi B MHTepHETe, CaMOCTOATENBHO (HOPMYIUPYSI
TIOMCKOBBIA 3alpoC, HAXOJWTh IYTH ONPEACICHHUS TOCTOBEPHOCTH IIOJyYeHHOH HH(OPMAIMU HAa OCHOBE
UMEIOIINXCS 3HAHUH U JONOJHUTEIbHBIX UCTOYHUKOB;

UCTIOJIb30BATh TP BBHITIOJHEHUN YYEOHBIX 33/IaHU HAYYHO--TIOMYJIIPHYIO JIUTEPATYPy (HPU3UIECKOTO COAepKAHNU,
CIIpAaBOYHBIC MaTepUANIbI, pEeCypchl ceTh VIHTepHeT, BiIaAeTh MNPUEMAMU KOHCIICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOIM CUCTEMBI B IPYTYIO;

CO3JIaBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHSI HA OCHOBE MH(POPMAIIMU M3 HECKOJIBKUX UCTOYHHKOB
¢u3nvecKoro conxep)KaHus, MYOJWYHO TMPEICTABISATh PE3yJIbTaThl MPOEKTHOW WM HCCIIEI0BATEIILCKOM
NESITETPHOCTH, TPU 3TOM T'PAMOTHO HCIIONB30BaTh WM3YYCHHBIM MOHATUWHBIA ammapar W3ydaeMoro pasjena
(U3UKU ¥ COMPOBOXKIATH BHICTYIUICHUE MPE3ECHTANNEH ¢ yUETOM 0COOCHHOCTEH ay TMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0o MUpa
bu6mmorexka [IOK
1.1 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeeHHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCIHE BetecTRa https://m.edso0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETTHEIE COCTOARAA BeMecTBa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3aUMO/ieilicTBUE TeJl
3.1 MexaHn4eCKOe ABIKCHHE 3 bu6mmoreka [JOK



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

3.2 Wuepus, Macca, INIOTHOCTh 4 bubmmorexa [JOK
' PHHA, ’ https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B 14
1. BB cit https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB
41 Jasienue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TE€JaMU, JXUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
JlaBIIeHHE KHKOCTH https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 A 6
TMOC(epHOE AaBICHHC https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro nio pazgeny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. JDHeprus
bu6mmorexa [IOK
51 P 3
a60Ta 1 MOIHOCTS https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 I1 5
POCTHIE MEXATHIMEL https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.3 M 4
CXATMACCKAA FHEPTI https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3



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
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnmoreka [JOK
11 (CTpoenne u CBOHCTBA BeIeCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro bubmuoreka [JOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 5 20 1 3
SAUMOJICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOTbL COXpATIEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3pen 2. Mexann4deckue K0Je0aHUA M BOJHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHHECKNE KONCOAHH https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

31 DJIEKTPOMAarHuTHOE MOJE U 5 9 bubnuoteka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3nea 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Paznen 5. KBanToBble siBJIeHH I
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: s 7 1
>3 AACPHEIE peartitan https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001IaI0IUIT MOAYIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Koutposabubie IlpakTnyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypenI
1 ®du3uka — HayKa O IpUpo/ie. 1
SIBiienust npupoabl
2 Ou3nyecKue sIBICHUS 1
3 dusnyuecKue BeTMYUHBI U UX 1
U3MEpPEHUE
VYpok-uccnenopanue "M3mepenue
4 TEeMIIEPaTyphl MPU MOMOIIIH 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTUrKa
TeMieparypbl"”
Metoabl HAy4HOTO MTO3HAHMUSL.
. bubnuoteka [JOK
5 Onucanue GpU3NUECKUX SBICHUH C 1
. https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "[IpoBepka
6 TUIIOTE3bI: JAILHOCTH MOJIETA IIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJblIe BHICOTA ITycKa"
Crtpoenue BemiecTBa. ONBITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
bu6mmoreka [IOK
8 JIBr>KeHre JacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OMnbITHI 11O

9 HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
1 BoJibI. O000IIIEHHE 10 pa3AeTy bubmuorexa [JOK
«ITepBoHauanbHbBIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIECTBA»
MexaHu4ecKoe IBHKCHHE.
12 PaBHOMEpHOE ¥ HEpaBHOMEpPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JBIYKEHUE
bu6mmoreka [IOK
13 CKopoCT®. EAMIHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTu u BpeMeHU IBUKEHUS Bubmorexa ITOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — mepa bubnuorexa [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beMa TeJa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezenenne
MJIOTHOCTH TBEPJIOTO TEIJIa»
18 Pemenue 3agad nmo teme "IL1OTHOCTH bu6mmoreka [IOK
BenecTa” https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3aumorecTBus Ten. Cuma
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas pabota «M3yuenue

3aBUCHUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmanun) NpyKUHBI OT
HPUIOKECHHOH CHIIB»

21 [[“IBnenue Tsrotenus. Cuiia TSKeCTH
CBs3b MEXKy CUJION TSXKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmmorexa [JOK

e ' | https://m.edso0.ru/ff0al778
3ama4 1o Teme "Cuiia TshKecTr

93 Cuia TsSKeCTH Ha APYTrHUX IJIaHeTaxX. bubnmoreka [JOK
du3nyecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Nsmepenne cun. JlmHamomer

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HalIpaBJIEHHbIX
26 10 OJTHOM IPSIMOI bubmorexa [JOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHopelicTByIOIAs CHIT

97 Pemenue 3agau no reme
"PaBHoaeiicTByromas cui"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnmnorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabora «M3yuenue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJIBXKCHUS OT CHJIBI IaBJICHUSI U bubmorexa HOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKaCAIOIINXCS
IIOBEPXHOCTEN

30 Pemenue 3agad Ha onpeneneHne
PaBHOJECUCTBYIOLIEN CHJIIbI

31 Pemenue 3anau mo temam: «Bec bu6nmoreka [JOK

tenay, «['paduueckoe nzodpaxeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuy, «Cunely, «PaBHOACHCTBYOIIAS
CHID»

KonrponbHas pabora no remam:
«MexaHn4eckoe JABIKEeHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"'paduueckoe n3o00pakeHue CHID»,
«CHIIBI»
Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [HOK
33
YBEJIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD
34 aBJIEHH ra3a oT 00bEMa bubmorexa LIOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhl
Ilepenaua naBneHus TBEPALIMU
35 TeJ‘EIBfH xclil KOCTSAMU H faﬂsaMH bubmorexa HOK
- KA ’ https://m.edsoo.ru/ff0a25b0
3axoH Ilackais
36 JlaBneHue B KUAKOCTH U rase, bubnuorexa [JOK
BBEI3BAaHHOE JIEUCTBUEM CHJILI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agaud nmo reme «/laBieHue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38
Coobmatompmecs cocy st https://m.edsoo.ru/ff0a2970
39 I'mnpasanuecknii mpecc bubmorexa LOK
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HACOC
ATmochepa 3eMiH U IPUYKHBL € bubnnorexka [JOK
41
CYLLECTBOBAHHU https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl ypOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. AtmocdepHoe bubmumoreka [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxuMmenioBa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIBI, bu6mmoreka [IOK
JEHCTBYIOLLEH Ha TEJO, HOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JlaboparopHnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BeECa bubnuoteka [JOK
TeNa B BOJE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJKOCTh YaCTU TENa»
bu6mmoreka [IOK
>0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYUPOBAHUE JIOAKH U
onpeeraeHue e€ rpy30no bEMHOCTH"
52 Pemenne 3amad mo remam: «IlnaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cya0B. Bo3ayxoniaBaHuey,
«JlaBieHue TBEpAbIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o Teme

53 «/laBieHue TBEpABIX TEIN, KUAKOCTEN

U Ta30B»
bu6mmoreka [IOK

>4 Mexanriecicas padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> MorsocTs. EARHHIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabéMe 1o Jjiectauie"”

57 [Ipocteie MexaHu3Mbl. Peryar.

PaBHOBeCHE cui Ha ppiuare
Prruaru B TexHuke, ObITY U IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HccnenoBanue ycioBHii paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemenue 3agau mo teme «Y cioBus bu6mmoreka [IOK
PaBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanusma. Jlaboparopnas padota

60 . 0.5
«3mepenue KII/ HaknoHHOM
IIJIOCKOCTH

61 Pemenne 3amaa o teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckasi JHEpIusl. bubnuorexa [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckast u noteHIaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

YPOK-3KCIIEPUMEHT I10 TeEMe
"DJKCnepuMEHTaIbHOE ONPEICTICHUE
W3MEHEHUS KUHETUYEeCKOU 1
MOTEHIIMATIBLHON SHEPTUU NPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KontponbHas paboTa o teme
«PaboTa 1 MOIIHOCTb. DHEPTHUsD»

PesepBHrliit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBIKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
1o TeMe "JlaBineHue TBEPABIX TE,
JKUIKOCTEN U Ta30B"

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHrlIit ypok. Pabota ¢ Tekctamu
o TeMe "Pabota. MomHOCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



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

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETHYECKON TEOPUHU U X OINBITHBIC 1 bubmorexa LHOK
P https://m.edso0.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
p pe https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBEpXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPATypPhI CO
8 CKOPOCTBIO TETNIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprus. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buapr Teronepenaun 1 bu6mmoreka [IOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOAMMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIEISEMOT0 UM IIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
yIEIbHOM TETJTIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBIIEHUS

19 JlaboparopHnast pabota "Onpenenenue bubnuoteka [JOK
yAEIbHON TEIIOTHI TUIaBJIeHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIXKHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLIATA
OKpY’Karolllel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMsI U MIPEBPALLICHUS
OHCPIvH B TCIJIOBBIX ITPOLECCaxX

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
Berecrna"

KonTponbHas pabota mo Teme
"TennoBele siBIcHUA. VI3MeHeHNnE
arperaTHbIX COCTOSIHUI BemecTa"
Onekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJ UHAYKIUEH U IPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TMOJIEN
Hocurenu snexTpuueckux 3apsioB.
33 OnemeHTapHbii 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS DJECKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymecTBoBanus. IcTOUHUKH bubmnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DIEeKTPUYECKHUI TOK B METAJLIaX, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepenue 1 peryimpoBaHue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
Bonsr™erp. JTaboparopHas pabota

bubmuorexa [JOK

42 "N3MepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnnoreka [HOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa s yyacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGoparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UAYIIETO Yepe3 Pe3nucTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabora "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnorexka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajyuieIbHOM COeTMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPUIECKUE 3apsbl.
54 3apsoKeHHBIE TEIA U X bubmmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CcTOSIHHBIH
AJIEKTPUYECKUM TOK"
KonTponbHas padota no teme
"DHEeKTPUUECKHE 3aPSAIbI.
55 3a H)KCIID-IHBIG Tea I/IpI/IX bubmmorera [TOK
P N . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIN
ANEKTPUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aHUMOIEHCTBHE
Ypok-uccnenosanue "N3yuenue bubnmnorexa [JOK
57 N
MOJIEW ITIOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmnsIT OpcTena. MarHuTHoe noJie
JIEKTPUUYECKOro TOka MarHuTHoe
10JI€ KaTyIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >IEeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3yuenue neiicTBUS MarHUTHOTO
T0JIs1 HA MMPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOIO
Toka. Mcnonp3oBanue
ANEKTPOABUraTeNIed B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHncTpyupoBaHue 1 u3yueHue
paboTHI AJIeKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apanest. 3akoH
ANEKTPOMAarHUTHOM MHIYKIIUH.
IIpaBuio Jlenuna

63

Onektporereparop. Crocoos
MTOJTYYCHUS MICKTPUICCKON dSHEPTUH.
DNEeKTPOCTAHIIUN Ha
BO300HOB/IIEMBIX NUCTOYHUKAX
SHEPTUHU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTpUYEeCKUe U
MAarHWTHBIC SBJICHHS"

KonTponbHas pabota mo Teme
"DeKTpUYeCKuEe U MarHUTHBIC
siBJICHUS "

PesepBHelit ypok. Pabota ¢ Tekctamu

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6nmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBsie gBiaeHus"

https://m.edsoo.ru/ff0accbe

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK
7 "I i 1
6 1o Teme OCTUOHHH,I: e https://m.edsoo.ru/ff0acdct
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ TekcTamu 1
mo Teme "MarauTHsle sBIcHUS"
OBIIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOTPAMME



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

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoakueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;I[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHn4yeckoe JBUKECHHE. 1
MartepuanbHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpsiMonHENTHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHUS Teja Mpu 1 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPY’KHOCTH. HepI/IO,[[ 1 4acCToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akoH HproToHa. Bexktop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herotona. Bu6muotexa [JOK
PaBHOpelicTByIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnmnoreka HOK
Cyniepnio3uniys Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cua ynpyroctH. 3akon I'yka https://m.edso:)_.I ru/ff0aeca2
16 Pemenue 3amau o reme «Cuna
YOPYTOCTH
17 Jlaboparopuas pabota «OnpeneneHue bubnnorexa [JOK
YKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edso:)_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka HOK
Kod(hduUIIeHTa TPEHUS CKOIBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau mo reme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naacHus

Ypok-koHpepenius "JIBuxeHue Te

23 BOKPYT TPaBUTAL[MOHHOTIO LIEHTpa
(Conneunas cucrema). 'anmaktuxu"
Pemrenne 3agaud mo reme "Cuiia
24 TSYKECTH U 3aKOH BCEMUPHOTO bubnxorexa LTOK
. P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepHAIIBHONW TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAICHUS

27 Mowment cuinsl. LlenTp TspKECTH

98 Pemenue 3amau mo teme "MoMeHT bubnunoreka LIOK
cuibl. Llentp Tsxectun" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO

29 Teme "MexaHn4ecKoe JIBIKCHHIE bubamorexa LOK

. | ’ https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTponbhas padbota no teme
30 "MexaHHYeCKOe JIBIKEHUE buomorexa LIOK
. | ’ https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten
Nmnynbse Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUs UMITYJIbCa. YTIPYroe u buomrorexa LIOK
p y o by https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBUE

32 Pemenue 3agad nmo reme "3akoH but6mmorekxa [IOK
COXpaHEHHUs uMmIrysbca' https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepennus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJE U TEXHUKE"

34 Mexannyeckasi paboTa u MOITHOCTh bubmmorexa LIOK
https://m.edsoo.ru/ff0b0a84
PaboTa CHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas paborta «OnpeneneHue
36 paboThI CUIIBI TPEHUS MTPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas HEprUs
38 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKOU SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHUKE
40 Jlaboparopnas pabota «/3ydyenue bubmmoreka [JOK
3aKOHA COXPAHECHUS YHEPTrUm» https://m.edsoo.ru/ff0b12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnnorexa [JOK
Boinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPyKUHHBIA
MasiTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [IOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U Macchl Ipy3a»
45 [IpeBpamenue sHepruu npu

MeXaHUYECKUX KOJIeOaHUsIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopnas pabota «Onpenenenue
YaCTOTHI M TIEpHO/Ia KoJeOaHn i
NPYKUHHOTO MasTHUKA»

bubnunorexa LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHui
rpy3a, HOABELUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BOIHBL. CBOWMCTBA
MexaHu4ecKux BOJIH. [IpogosbHbIe 1
MOTNIEPEUHBIE BOJIHBI

Ypok-koHpepennus "Mexanndeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKUI PE30HAHC
Ypok-koHpepeHus "YapTpa3Byk u
MHOPa3BYK B IPUPOJIE U TEXHHUKE"

bubmmoreka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo
TeMe "3aKOHBI COXPAHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras paboTa mo teme
"3aKkoHbI cOXpaHeHUs1. MexaHndecKue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunorexa LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-kouhepennus "[lkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JII COTOBOI CBA3H"
VYpoxk-uccienoanue "M3yuenue
. bubnuorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JTMHBI 3JICKTPOMArHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko ZI():TI) cBeTa BOJIIEO]I:HG CBOICTBA bubmmorexa [JOK
P ‘ https://m.eds0o.ru/ffob31d0
cBeTa
Hcrounuku ceera. [IpsamonuneitHoe
62 acpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [IOK
pacnpostp ' https://m.edsoo.ru/ffob3658
Connua u JlyHst
3aKOH OTpa)K€HUs CBETAa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa HOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bubnmnoreka HOK
MIPEJIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHNE CBETA.
65 I/Icnonwo;aiﬁie HOJIH(;[IE) BHYTPEHHETO bubmmorexa [JOK
yp https://m.edsoo.ru/ffOb3c5c
OTpPaXKCHHS B ONTHYECKHUX CBETOBOAAX
66 JlaGopatopHnas pabora "HccnenoBanue



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

3aBUCUMOCTH yTJia MPeJIOMIICHUS
CBETOBOTO JIy4a OT yIJIa MaJIcHUs Ha
rpaHule "Bo3ayX-CTEKIIO

Ypok-koHpepennus "Vcnons3oBaHue

67 MOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
bub6nmmoreka [IOK
68 Jlun3zel. OnTudeckas CHiia JIMH3BI httos://m.edsoo.ru/ffob3f2c
. bubnuorexa [IOK
69 [TocTpoenne N300paKeHMI B TMH3AX htts://m.edsoo.ru/ffobadda
JlaGopatopHnas pabota "Onpenenenue
70 (bOKyIc)HorI()) pachos{HHs{ " OiTquCKOﬁ bubmmorexa [IOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIIICH JTMH3BI"
7 Ypok-koHpepeHnus "OnTuaeckue bubanoreka [JOK
JTUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ffOcOa7e
bubmuoreka [IOK
72 ['na3 xak onrtuueckas cucrema. 3peHue httns://m.edsoo.ru/fObA684
73 VYpoxk-koHpepenuus "Jledextsr
3penus. Kak coxpanurts 3penue"
Paznosxenue 6enoro ceera B CEKT).
74 Omneitel HetoTona. Crnoxenue bubmuoreka [IOK
CIEKTpaJIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ff0cOf4c
CBeTa
Jlaboparopnast pabota "ONBITHI 11O
pa3IoXKEHUIO OEIOro CBeTa B CIEKTP U
but6mmorexa [IOK
75 BOCIPUATHIO [IBETA IPEIMETOB MPHU UX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTpel"

https://m.edsoo.ru/ffOc0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukyM "BoaHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJICIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue 1 MOTJIONIEHUE CBETa
79 atomoM. KBanTel. JInneluaTeie bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktukyMm "Habmonenune bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PamuoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
. s https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bubnnorexa [JOK
82
MOJIEJIb https://m.edsoo.ru/ffOc18ac
83 PanuoakTrBHBIC IPEBpAIICHHUS. bubmmoreka [JOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo reme: bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ff0clb4a
85 Ilepuon nomypacnana
Ypok-koupepenius "PagnoakTHBHbIE
86 I/IBIZJ)'I ‘{eHI/I}(Ib Bpn upojie M)Ie 12000303 (S brbmmorexa [TOK
Y | PHPOAE, MEAMTIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHbie peakuu. 3aKOHBI
87 ccjlx paHeHESI SaHSI OBOT'O0 M MacCOBOT'O bubmorexa [IOK
P PAA https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



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

89

Pemenue 3anau no reme "Snepueie
peakuuu"

90

91

92

93

Peakuuu cunTe3a U 1eneHus s1ep.
Ncrounuku sHeprun CoaHua u 3837
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyUYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanTtoBsie siBeHus"

KonTponbhas pabota mo teme
"DJIeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBeHus"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble paboThI IO Kypcy
"B3aumoneiicteue Ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KAUCCTBCHHBIX 3a1a4 110
teme "TeroBbie porecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTrOopenue, o6o0mmenue. Pemenune
pacyeTHBIX M KaYECTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TemoBsix gBurarenei”

IToBTrOopenue, o6o0menue. Pemenune

pacyeTHBIX U Ka4ECTBEHHBIX 3a]1a4 110
teMe "KIIJI[ anekTpoycraHOBOK"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, obo0IEHNE.

bubnunorexa LIOK
%8 iIa60paT0p HBIe pa60”TH HOKYPey 1 . https://m.edso0.ru/ff0c2¢52
CBeTOBLIE SIBJIEHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 buGnuorexa [IOK
" https.//m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u 1 bubnnorexa LHOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMmu 110 TeMe "CBeTOBEIE 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnTtoBas u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®wuswmka : 7- #f xnacc: yueonuk /M.M. Iepeimkun, A.W.. UBanoB. — Mocksa : [IpocBemenue, 2021 .

2.®uzuka : 8-i knace: yueoHuk / .M. Ilepoimikun, A.W.. BaHOB. — 2-¢ u3a., crep.- Mocksa : [IpocBemienue, 2022

3. ®usuka : 9- i kinacc: yuyeOnuk /.M. [leppiikun, E.M. I'ytauk , A.W.. UBanoB, M.A. IletpoBa — Mockaa : [IpocBemienue,
2021.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

COopnuk 3am1a4 1o ¢pusuke: 7-9 knaccol : k yueoHukam M.M. .Ilepsimikun u ap. 7,8.9. kinaccsl. ®I'OC — Mockaa:

H3patenncTtBO «IK3ameny, 2021r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c3044

