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MHHOACHUTEJIBHASA 3AIINCKA

CopeprxaHue MporpaMMbl HarmpaslieHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHON IPaMOTHOCTH YYaIIMXCS U
OpraHu3aIuIo U3ydeHHUs PU3UKU Ha JACATEIBHOCTHOW OCHOBE. B Hell yUMTHIBAIOTCS BO3MOXKHOCTH MpEIMETa
B peanuzanuu tpedoBanuii ®I'OC OOO Kk miaHUPYyEMbIM JINYHOCTHBIM M METalpeIMETHBIM pe3yibTaTaM
00y4eHus, a TAKKE MEKITPEIMETHBIC CBS3H €CTECTBEHHOHAYYHBIX YUEOHBIX IIPEAMETOB Ha YPOBHE OCHOBHOTO
o011ero 00pa3oBaHuUs.

Meromuueckne PEKOMEHIAIMU 10 CO3JaHUI0 M (YHKIIMOHMPOBAHHIO B 0O0IIE00pa3oBaTeIbHBIX
OpraHM3alusaX, PACIOJIOKCHHBIX B CEIbCKOW MECTHOCTH M MANBIX TOpOJAaX, ICHTPOB OOpa3oBaHUsI
€CTeCTBEHHO-HAYYHOW M TEXHOJIOTHUECKOW HampaBieHHOCcTel oT 25 HosOps 2023 rona.

OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O IPEIMETA «®U3UKA>»

Kypc dusukn — cuctemooOpa3yrommii 11l €CTEeCTBEHHOHAYUHBIX YICOHBIX MPEIMETOB, MMOCKOIBKY
(bu3UYecKue 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHHM, N3y9aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMUECH
u ¢usnueckoil reorpadueit. @u3znka — 3T0 MpPeAMET, KOTOPHIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHUPa, HO U TIPEIOCTABIsAET HanboJiee SICHbIE 00pa3Ilbl MPUMEHEHUS HAYIHOTO
MeTO/Ia TIO3HAHU, T.€. CII0co0a MoTydeHuUsI JOCTOBEPHBIX 3HaHUM 0 Mupe. Haxowner, gusnka — 310
MPEAMET, KOTOPBII HApALy ¢ APYTMMHU €CTECTBEHHOHAYYHBIMU MPEAMETaMHU JOJDKEH JaTh IIKOJIbHUKAM
Mpe/icTaBjiIeHHe 00 YBJIEKATEIbHOCTH HAyYHOTO HCCIIEI0BAHUS U PAJJOCTH CAMOCTOSITEIbHOTO OTKPBITHUS
HOBOT'O 3HaHUSI.

OnHa 13 TIIaBHBIX 3a/1a4 GU3UYECKOT0 00pa30BaHus B CTPYKType 0011ero o0pa3oBaHus COCTOWT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpECca K HayKe Y OCHOBHOM Macchl 00y4arouuxcs,
KOTOpBbIE B JIabHEHIIIEM OyIyT 3aHATHI B CAaMBIX pa3HO 00pa3HbIX cepax aesrenbHocTH. HO HEe MeHee
BAKHOU 3a/1a4eil ABJIAETCA BBIABICHHUE U MMOArOTOBKA TAIaHTIMBBIX MOJIOJBIX JIFOACH /17151 TPOIOJIKEHUS
oOpa3oBaHus U JalbHENIIEH npodeccuoHaIbHON AeATeIbHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUM U CO3JJaHUH HOBBIX TeXHOJIOTUH. COracHO MPUHATOMY B MEXIYHAPOIHOM COOOIIECTBE
onpezeneHuto, «EctecTBeHHOHAayYHasi TPAMOTHOCTh — 3TO CLIOCOOHOCTH UeI0BEKa 3aHUMATh aKTHUBHYIO
TPaXXIAHCKYIO MO3UIIKIO MO 00IECTBEHHO 3HAYUMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U
€ro rOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHbIMU HJesIMU. HaydyHO IrpaMOTHBIN 4eT0BEK CTPEMUTCSA
y4acTBOBATh B apTyMEHTUPOBAHHOM OOCYX/IEHUHU POOIIEM, OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, YTO TPeOYEeT OT HEro CIEIYIOIINX KOMIIETEHTHOCTEMH:

— HaY4HO OOBSACHSTH SBJICHUS,
— OIIGHUBATh ¥ MOHUMATh 0COOEHHOCTH HAyYHOT'O MCCIIEJOBAHNS,
— HHTEPNPETUPOBATh JaHHBIE U UCIIOJIb30BaTh HAYYHBIE 10KA3aTENbCTBA ISl IOJYyYEHHS BBIBOJOB.
N3yuenne pu3nku cnocoOHO BHECTH pelIaroIyil BKIa B (JOPMHUPOBAHUE €CTECTBEHHOHAYYHON
I'PaMOTHOCTH 00yUaroIuXcs.
HEJU U3YYEHUSA YYEBHOI'O IIPEAMETA «®U3UKA»

Lenu u3ydyenus (U3MKU Ha ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernoaaBaHus yueoHoro npeamera «dusnka» B 06pa3zoBarenabHbIX opranuzanusax Poccuiickoit @eneparum,
peanu3yoLX OCHOBHBIE 00111€00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepKIEHHOU petennemM Kosternn
MunucrepceTBa npocsenienus: Poccuiickoit denepanmu, nporokoi oT 3 aekadps 2019 r. Ne [TK-4BH.



Lenu n3ydyenus: GpU3uKu:

— npuoOpeTeHre HHTEpeca U CTPEMIICHHUS 00YyUJaIOIMXCsI K HAYYHOMY U3Y4EHHUIO TIPUPOJIbI,

pa3BUTHE WX MHTEJUIEKTYAIIbHBIX M TBOPUECKUX CIIOCOOHOCTEHH;

— Pa3BHUTHUC HpCI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOAC MO3HAHUSA U q)OpMI/IpOBaHI/Ie HCCICI0BATCIIBCKOT'O

OTHOIICHUA K OKPYXXAIOIIUM ABJICHUAM,



— (opMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3ydeHHs] OCHOB CTPOCHUS MAaTepUH U
(byHIaMEHTAJIBHBIX 3aKOHOB (DU3UKH;

— (dopmupoBaHue MpeACTaBICHUHN 0 posid GUNKH IS PA3BUTHUS IPYTrUX €CTECTBCHHBIX HAYK, TEXHUKH
U TEXHOJIOTHUH;

— pa3BHUTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymien mpopeccnoHaIbHON 1esSTeTbHOCTH,

CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JallbHEHIIEMY 00YU4E€HHUIO B TOM HAIIPABIICHUH.

JloCcTKkeHHe 3TUX 11eJIeld Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusi 00eCIeYnBaETCS pelieHueM
CIICAYIOIINX 3a/1a4:

— mpuoOpeTeHne 3HaHUH O IUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHMYECKUX, TCILIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— MpUOOpPETeHHE YMEHUN OMUCHIBATH M OOBACHITH GU3NUECKHE SIBICHUS C UCTIOIh30BAHUEM
MOJyYCHHBIX 3HAHUI;

— OCBOEHME METOJIOB PEIICHUs POCTEHIINX PacuETHBIX 3a/1a4 C UCTIOJIb30BaHUEM (PU3HUECKUX

MO)IeJ'IeI\/II, TBOPYCCKUX U MPAKTUKOOPUCHTHUPOBAHHBIX 3a/1a4,

— pa3BUTHE YMEHUH HAOII0JaTh MPUPOHbIE SIBJICHHS U BBITIOIHSTD OIBITHI, JJAOOpAaTOpPHBIE pabOTHI U
SKCIIEPUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOJI30BAHUEM U3MEPUTENBHBIX IPUOOPOB;

— OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMAIHEH PU3UIECKOTO COACPKaHUsI, BKITFOYasi HH(OPMAITHIO O
COBPEMEHHBIX JIOCTH)KEHUAX (PU3UKH; aHATN3 U KPUTHUYECKOE OLICHHBAaHNUE HH(OPMaLIUU;

— 3HaKOMCTBO cO cdepamu MpoPeCCHOHATBHON ACATEIIbHOCTH, CBA3aHHBIMU ¢ (U3UKOU, U
COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBaHHBIMHU HA TOCTH)KCHUSX (PU3NICCKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIVIAHE

B cootBerctBHM ¢ PI'OC OOO dusuka sBiaseTcs 00s13aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO

oOmiero oopazoBanus. JlaHHas mporpamma rpeaycMaTpruBaeT u3ydeHue pu3uku Ha 0a30BOM ypOBHE B 7
KJ1acce B 00péMe 68 yacoB 1o 2 yaca B HENENIIO.



COJAEPKAHME YYEBHOI'O IIPE/IMETA

Pazjnen 1. ®usuka u e€ poJib B IO3HAHUM OKPY’KAIOIIEr0 MUpa

du3nka — HayKa o0 MPUPOJE, U3ydaeT (PU3NIEeCKHE SIBICHHUS: MEXaHUYECKUE, TETIJIOBBIC, SJICKTPUUECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenuauHbl. M3mepenne ¢pusnueckux BennunH. Gusnueckue npudopsl. [lorpemHocTs
n3MepeHnil. MexIyHapoJIHasi CUCTEMA €UHUILL.

Kak ¢u3uka u qpyrue eCTeCTBeHHBIE HAYKH U3YYarOT MPUPOAY. ECTecTBeHHOHAYYHBIN METO]I IIO3HAHUS:
HaOII0/ICHHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCA, BEIIBIDKCHUE THITOTE3, IKCTICPUMEHT 10 TIPOBEPKE THITOTES,
oObsicHeHue HabmogaeMoro sBieHus. Onucanue GU3NIECKUX SIBICHUN C TIOMOIIBIO MOJICIEH.

JdeMoHcTpanuu
1. MexaHI/I‘-ICCKI/IG, TCIJIOBBIC, SJICKTPUUCCKUEC, MAIrHUTHBIC, CBECTOBBIC SIBJICHUS.

2. ®uzndeckue MprOOPHI U MPOIIeTypa MPSIMBIX H3MEPEHH aHAIOTOBBIM H IIU(PPOBBIM MTPHOOPOM.

JlabopaTopHble padoThl M ONBITHI

1. Onpenenenre EHBI JEICHUS IIKAIBl U3MEPUTEIHLHOTO Mpudopa.

2. I3mepeHune paccTOSTHUN.

3. U3mepenne 00bEMa )KHIIKOCTH U TBEPJIOTO TeJa.

4. OnpeneneHue pa3MepoB MaJIbIX TEI.

5. U3mepenne TeMiiepaTyphl PH TIOMOIIIH KHIKOCTHOTO TEPMOMETPA U IATYHKA TEMIIEPATYPHI.

6. [IpoBeeHne MCCIeI0OBaHMUS TI0 TPOBEPKE TUIIOTE3bI: JATBHOCTH MOJIETA MAPHKA, MYIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Pa3nen 2. IlepBoHayajibHbIE CBEeHHs 0 CTPOEHUM BelllecTBa

CrpoeHue BeliecTBa: aToMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BemecTBa. OMNbITH, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>xenue yacTtuil BemecTBa. CBsi3b CKOPOCTH JBHKEHUS YaCTUIl C TeMIepaTypoil. bBpoyHoBckoe
nBuxkenue, nuddysus. BzaumoaeiicTBie yacTuil BeUIeCTBa: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX (KPUCTATTUYECKHIX) TEIl.
B3aumocBs3b MEXTy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHhIX COCTOSTHUSAX U X aTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN BOJIbl. B3auMOCBSI3b MEX/ 1y CBOMCTBaMU BEILIECTB B
Pa3HbIX arperaTHhIX COCTOSHUSAX U UX AaTOMHOMOJIEKYIIIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbix
cocTosiHuM BOJIbl. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BO/IBL.

JdeMoHcTpanun

1. Habnronenue OpOYHOBCKOTO JIBUKECHHSL.

2. Habmonenue muddysuu.

3. Habmronienue siBieHuid, 0ObSICHSIIOMIMXCS MPUTSKEHUEM WM OTTAIKHMBAHHEM YaCTHII BEIIECTB.

JlabopaTopHbie padoThl M ONIBITHI

1. Ouenka auameTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (hoTorpaduii).
2. OnbIThI 10 HAOMIOJICHHUIO TEIIOBOTO PACIIMPEHHUS a30B.

3. OnbITHI 10 OOHAPYKEHUIO IEHCTBHSI CHIT MOJIEKYJISIPHOTO MPUTSKEHHSL.

Pasnen 3. /IBu:keHHe U B3aUMO/I€CTBUH

Mexanuueckoe aBuxkeHue. PaBHoMepHOe U HepaBHOMepHOe BMkeHHe. CKopocTh. CpeliHsist CKOPOCTh TPU
HEPaBHOMEPHOM JBH>KEHUU. Pacu€r myTy U BpeMeHHU IBWXEeHUs. PABHOMEPHOE U HEPABHOMEPHOE JBU -
xenue. CkopocTb. CpeiHssi CKOPOCTh IPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myTu U BpeMeHU JIBHKEHHUSL.

SBnenue uHepuuu. 3akoH UHEpLMH. B3auMoaeiicTBue Te Kak MpUYMHA U3MEHEHUS CKOPOCTH IBUYKEHUS



ten. Macca kak Mepa uHepTHOCTH Tena. [moTHoCcTh BenecTBa. CBsA3b INIOTHOCTHU C KOJIMUECTBOM MOJIEKYII B
enuHuIe 00bEMa BelecTBa.

Cuna xak xapakTepucTuka B3auMoaencTBus Tes. Cuna ynpyroctd u 3akoH ['yka. Mi3mepenue cuisl ¢
MOMOIIIBIO JUHAMOMETpA. SIBJIeHUE TArOTeHUs U cuia TsbkecTr. Cuta TsbkecTu Ha apyrux mianerax (MC).
Bec tena. HeBecomocTs. CrioskeHne cuil, HallpaBJIEHHBIX 110 OAHOM npsMoil. PaBHoaelicTByromas cui. Cuna
TpeHusl. TpeHHe CKOJIbKEHUS U TpeHue nokosi. Tpenue B npupoe u rexuuke (MC).

JdeMoHcTpanuu

1. HaGmroieHre MEXaHMYECKOTO JBMKEHUS TEla.

2. I3Mepenune CKOpOCTH MPSMOIMHEHHOTO JABKEHHSL.

3. HaGnronenue siBeHUsI MHEPIIHU.

4. HaGnroneHre u3MEHEHUs! CKOPOCTH IPU B3aUMOIEHCTBUU TEJL.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBHIO TEJI.

6. CrioskeHHe CWII, HAIPABJICHHBIX 110 OJHOM MPSMOA.

JlabopaTopHble padoThl M ONBITHI

1. Onpenenenre CKOPOCTU PaBHOMEPHOTO JBMXKEHHUS (IIapuKa B )KUIKOCTH, MOJEIHU AJIEKTPUIECKOTO
ABTOMOOWJIS U T. T1.).

2. Onpenenenne cpeHeN CKOPOCTH CKOJILKEHUS OpyCKa WIIH IIapHKa M0 HAKIIOHHOH IJIOCKOCTH.

3. Onpexnenenne IOTHOCTH TBEPAOTO TeJa.

4. OnbITHl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD PACTHKEHUS (IehopMaliii) MPYKUHBI OT MPUI0KEHHON
CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBXKEHUS OT Beca Tella U XapaKkrepa
COIIPHKACAIOLINXCS IOBEPXHOCTEH.

Pa3nen 4. JlaByieHue TBEPABIX TeJ, *KUAKOCTEN U ra3oB

Hasnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUs JaBieHus. /laBienue ra3za. 3aBUCHMOCTD JaBJICHUS ra3a
oT 00béMa, TemnepaTypsl. [lepenaua naBneHus TBEPABIMU TellaMU, )KUJIKOCTSIMU U razamu. 3akoH [lackans.
[TneBMaTHYecKue MalIMHBL. 3aBUCUMOCTD JaBJICHUS KUJKOCTH OT TIyOHHbI. [ MapocTaTuueckuii napaaoxc.
CooOmaromuecs cocyapl. [ uapaBnuyeckue MEXaHU3MBbl.

AtMmocdepa 3emun u atMmochepHoe naBiaeHue. [[puunHbI CyIecTBOBaHMS BO3AYIITHON 000JI0UKH 3eMIIH.
Omnsit Toppuuemnnu. M3amepenue atMocdepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl ypoBHEM Mopsl. [Ipubops! At uamepenust atMoc(epHOro JaBICHHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha OTPY:KEHHOE B HUX Telo. BriTankuBaromas (apxuMeoBa) cuia. 3aKoH
Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

JdeMoHcTpanun

. 3aBUCUMOCTb JJaBJICHUs I'a3a OT TEMIEPATYPHI.

. [lepenaua naBneHus: )KUIKOCTBIO U TaA30M.

. Coobmraromuecs: COCy/bl.

. 'mnpaBnnueckuii mpecc.

. [IposiBnenue nericTBrs aTMOCHEPHOTO AaBICHUSI.

. 3aBUCUMOCTD BBITATKUBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHON YacTH Tella U IUIOTHOCTH JKUKOCTH.

~N o o B~ 0N

. PaBeHCTBO BHITAJIKMBAIOIIEH CHUIIBI BECY BBITECHEHHOM KUJIKOCTH.
8. YcnoBue muaBaHus TEl: IIaBaHKUE WIIH MOTPY>KCHUC TCJI B 3aBUCUMOCTU OT COOTHOIICHUA IUIOTHOCTEH

TCIa U XKUJIKOCTH.

JlabopaTopHbie padoThl M ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPyKEHHOH B KHUJIKOCTb YaCTH TeJa.
2. OnpezeneHre BBITAIKUBAIOLIECH CHITBL, IEHCTBYIOIIECH Ha TEIO, MOTPYKEHHOE B KUIKOCTb.



3. [IpoBepka HE3aBHCUMOCTH BHITAIKMBAIOIICH CUITBI, ISHCTBYIONIEH HA TEJIO B KUAKOCTH, OT MACChI Tela.
4. OnpITHl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITAIKUBAIOIIECH CUJTbI, IEHCTBYIONICH Ha TEJIO B )KUJIKOCTH,
oT 00BEMa MOTPYKEHHOU B KUAKOCTh YACTH T€JIa M OT MNIOTHOCTH JKUKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHHUE JIOAKH U ONIPENIEICHUE €€ rPy30I0AbEMHOCTH.

Pa3nen 5. PaGora u MomHOCTb. JHEprus

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBL: pbluar, 010K, HaKJIOHHas MI0CKOCTh. [IpaBuiio paBHOBecus poiyara. I[lpumenenue
MpaBUjia paBHOBECHUS pbluara K 0J0Ky. «30J10To€ rpaBuiio» Mexanuku. KIIJI mpocTeix MexaHU3MOB.
[IpocThie MexaHU3MBI B ObITY U TEXHUKE.

Mexannueckas 3ueprus. Kunernueckas v noteHuuanbHas sueprus. [lpespamienre oqHoro Buja

MEXaHUYECKOM IHEPruH B Ipyroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXaHUKE.

JdeMoHcTpanuu

[IpuMeprl MPOCTBIX MEXaHU3MOB

JlabopaTopHble padoThl M ONBITHI

1. Onpenenenne pabOTHI CUIIBI TPEHUS TP PABHOMEPHOM JIBUKEHUH TeJIa MO0 TOPU30HTAIBHOM
ITOBEPXHOCTH.

2. UccnenoBanue ycIoBUN paBHOBECHS phIyara.

3. N3mepenne KI1J] HakIOHHOM TUTOCKOCTH.

4. V3yueHue 3aKk0Ha COXpPAHEHUS MEXaHUYECKOM SHEPTUU.



IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

Nzydenne ¢pusuku B 7 Ki1acce HAMpPaBIeHO HA TOCTHKEHUE 00YJaIONUMUCS JIMYHOCTHBIX,
METaINpPEIMETHBIX U MIPEAMETHBIX PE3yIbTaTOB OCBOCHUS Y4EOHOT0 MpeIMETa.

JIMYHOCTHBIE PE3YJIbTATHI
Ilampuomuueckoe éocnuTanue:
— IMPOSIBJIIEHHE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PU3NUYECKON HAYKH;
— LIEHHOCTHOE OTHOUIEHHE K JOCTHXKEHUSIM POCCUNCKUX YUEHBIX (PU3UKOB.
I'paxcoanckoe u 0yxoéno-upaecmeennoe 6ocnumanue:

— TI'OTOBHOCTH K aKTUBHOMY Y4YaCTHUIO B O6cy)KI[eHI/II/I 06HI€CTB€HHO-3H&'—II/IMI)IX N 5THYCCKHX HpO6J'[eM,

CBA3aHHBIX C MPAKTUYCCKUM IMMPUMEHCHUCM I[OCTI/DKGHPIIZ (1)I/IBI/IKI/I,
— OCO3HaHHEC Ba’KHOCTU MOPAJIbHO-3THUYCCKHUX ITPUHIIUIIOB B ACATCIILHOCTHU y‘IéHOFO.
Icmemuueckoe ocnumanue:

— BOCIIPUSTHE ICTETUYECKUX Ka4eCTB (PU3NUYECKON HAYKU: €€ TapMOHUYHOTO IMOCTPOEHHUSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

l[enuocmu HAYy4HO020 NO3HAHUA .

— OCO3HaHWE IEHHOCTH (PU3UIECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOI! JII0003HATENLHOCTH, HHTEpPECa K UCCIEA0BATEIbCKOM NeSITENbHOCTH.
Dopmuposanue Kyabmypol 300p06bA U IMOUUOHATLHO20 DJ1A2ONOAYUUA:

— OCO3HaHHUEC OICHHOCTHU 0e301acHOTO 06pa3a KN3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH IIPpaBHJI Oe3omacHOro IOBEACHM Ha TPAHCIIOPTE, HA A0pOrax, € 3JICKTPUYECCKHUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIITHUX YCJIOBUAX]

— c(hopMHpPOBAHHOCTH HaBbIKa pedIeKCuy, MPU3HAHNE CBOETO MpaBa Ha OIIMOKY U TAaKOTO JKe MpaBa y
JPYroro 4eyoBeka.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTUC B PCHICHUH ITPAKTUYICCKHUX 3a1a4 (B paMKax CEMbHU, IIKOJIbI, TOPOJa, Kpaﬂ)
TEXHOJIOTUYECKOM M COITUATBLHOM HaIIpaBJICHHOCTH, Tpe6y1-OH_II/IX B TOM 4HCJIC U (1)I/I3I/I‘IGCKI/IX 3H8.HPII>1;

— HHTEepec K MPaKTUYECKOMY U3Y4eHHI0 Tpodeccuii, cBA3aHHBIX C GUBUKOM.
JKonozuueckoe socnumanue:

— OPUCHTAIHUA Ha IPUMCHCHUC (1)1/13I/I‘ICCKI/IX 3HAHUH 1715 peuiceHud 3a4a4 B o0iactu Oprx(anmeﬁ
CpCabl, INITAHUPOBAHUSA IMOCTYIIKOB U OOCHKH X BO3MOKHBIX MOCJIEICTBUM IJI 0pr>KaIOH.[eI71 CpCabI;

— OCO3HaHHE TI00aIBHOTO XapaKTepa IKOJOTHMUECKUX MPOOJIeM U MyTel WX perieHusl.
Aoanmauusa o0yuarouiecoca K usMeHAIOWUMCA YC08UAM COUUANLHOU U RPUPOOH O CPeObl:

— MOTPeOHOCTh BO B3aUMOJICHCTBUH MIPH BHITIOJHEHUH UCCIIEIOBAHUN U IPOEKTOB (PU3NUECKOM

HAMPaBJICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSIM JIPYTHX;

— IIOBBIIICHUC YPOBHHA CBOEM KOMIIETEHTHOCTH qepe3 NPAKTUYICCKYIO ACATCIIbHOCTD,



— moTpeOHOCTh B (POPMUPOBAHUY HOBBIX 3HAHHI, B TOM YUCIe (GOPMYIUPOBATH UJICH, TOHSITHS,
TUTNOTE3bl O (U3HUECKUX OOBEKTaX U SBIICHUSX,

— 0CO3HaHHE Ae(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;
— IUIaHUPOBAHHE CBOETO PAa3BUTHS B IPUOOPETEHIH HOBBIX (PU3MUYECKUX 3HAHUM;

— CTpEMJICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U IIPUPO/Ibl, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe C UCTIOB30BaHUEM (PU3MUECKUX 3HAHUM;

— OLIEHKA CBOMX JIEUCTBUH C YUETOM BIIMSHUS HA OKPYKAIOILLYIO CPEY, BO3MOXHBIX I100aIbHBIX
HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

YHuBepcanbHbIC TO3HABATEIbHBIEC JEHCTBUS

Ba3zoevie nocuueckue oeiicmeusn:
— BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBJIICHUN );
— YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIINA, OCHOBAHHUS JIsl 0000IICHUS U CPAaBHEHUS,

— BBISIBJISATH 3aKOHOMEPHOCTHU M MPOTUBOPEUNS B paccCMaTprUBaeMbIX (hakTax, JaHHBIX U HAOIIOACHUSIX,

OTHOCIIINUXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSIM,

— BBIABJIATH IPUYUHHO-CJICACTBCHHBIC CBA3H ITPU N3YUCHUHA (1)I/I?>I/ILIGCKI/IX SIBIICHHI 1 MponecCoB,
ACIaTh BIBOABI C UCIIOJB30BaAHUEM JCAYKTUBHBIX U HHAYKTHBHBIX YMOSaKHIO‘IeHHfI, BBIJIBUI'aTh
THUIIOTE3bI O B3aNMOCBA34AX (1)I/I3I/ILICCKI/IX BCJIIMYHH,

— CaMOCTOATEILHO BBHIOMPATH CIIOCO0 penieHrs yueOHon Gru3nIecKoi 3a1auu (CpaBHEHUE HECKOJIBKUX
BapHaHTOB PEIICHHsI, BEIOOP HanOoJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KpUTEPHUEB).

Ba3zoevie uccneoosamenvckue oeiicmeus:

— HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCHG,Z[OBaTeHBCKI/Iﬁ HHCTPYMCHT IIO3HAHUAA;

— IPOBOAUTE I10 CAMOCTOATCIIBbHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (bHBH‘IeCKI/Iﬁ
OKCIICPUMCHT, HEOOJIBIIOE HCCJICA0BAaHUC (1)I/I3I/I‘IGCKOFO SIBJICHUS,

— OLICHMBATL HAa IPUMCHHUMOCTDb U TOCTOBCPHOCTD I/IH(1)OpMaI_II/IIO, MOJIYYHCHHYIO B XOI€ UCCIICIOBAaHUS
WA SKCIICPUMCHTA,

— CaMOCTOATCIBHO Q)OpMYJ'II/IpOBaTb 0606IHCHI/I$I " BBIBOJBI 110 pE3yJibTaTaM HpOBe,I[éHHOI‘O
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHMA,

— IMPOTrHO3UPOBATH BO3MOKHOC JalIbHEHNIIIEee pa3BUTUC (1)I/I3I/I‘IGCKI/IX MponecCoOB, a TAKIKEC BbIABUT'ATH
MMpEAIOJIOKCHUA 00 ux Pa3BUTHU B HOBLIX YCJIIOBUAX U KOHTCKCTAXx.

Paboma c unghopmauuei:

— TPUMEHSTH PA3JINYHbIE METObI, HHCTPYMEHTHI U 3alIpOChl IPU TOUCKE M 0TOOPE MHPOPMALIUU UITH
JIAHHBIX ¢ YU4ETOM IpeUI0KEeHHON yueOHOM (u3nueckoii 3agauu;

— aHaJIM3UpPoOBaATh, CUCTCMATU3UPOBATL U UHTCPIIPECTUPOBATDH I/IH(I)OpMaI_II/IIO Pa3JIMYHBIX BUIOB U (I)OpM
NMpEACTaBJICHUA,

— CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (hopMy IpeacTaBIeHHUs HH(GOPMAIUK U WILTIOCTPUPOBATh
pelaeMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, IarpaMMaMu, HHOM rpaguKoi M UX KOMOUHAIUSAMU.



YHuBepcanbHble KOMMYHUKATUBHBIE IEUCTBUS

Obwenue:

— B X0/ie 00CYXJIeHH Y4eOHOr0 MaTepHala, pe3ylbTaToB JIAOOPATOPHBIX pabOT U MPOEKTOB 3a/1aBaTh
BOIPOCHI TIO CYIIECTBY OOCYXIaeMOW TEeMbI U BBICKA3bIBATh WJCH, HAIICJIICHHBIC HA PEIICHUE 3a/Ia4d U
noJiiep>kanue 01aroKenaTeIbHOCTH OOLICHNUS;

— COIIOCTABJIATH CBOU CYXXKACHHUA C CY)KACHUAMU APYTUX YHaCTHUKOB AMajIOra, 06Hapy)KI/IBaTB
pa3IM4Me U CXOJICTBO MO3UILIMI;

— BbIpaXaTb CBOIO TOYKY 3pCHHA B YCTHBIX U TUCbMCHHBIX TCKCTAaX;

— TyOJUYHO MPEACTABIATH PE3yIbTAThI BEIIOJIHEHHOTO (PU3NYECKOTO OTBITA (IKCIIEPUMEHTA,

HCCTIEI0BaHUs, TIPOCKTA).
Coemecmuasn oeamenbHoCmb (COmpyoHU4ecmeo):

— TMOHMMATh U UCTIOJIH30BATh MIPEUMYIIECTBA KOMAHAHON U MHAUBUAYAIBHON paOOTHI IPH pEIICHUHN
KOHKPETHOM (pr3nueckoi mpoOIemsl;

— MPHUHUMATh LCIIN COBMECTHOH ACATCIIBHOCTH, OPTraHU30BLEIBATH HGfICTBI/IfI mno eé JOCTHIXCHHIO!

pacrpenensTh pojn, 00CYKIaTh MPOIECCHl U PE3YIhTaThl COBMECTHOM pabOThI; 00001IaTh MHEHUS
HECKOJIBKUX JTIOACH;

— BBIIIOJIHATH CBOIO HaCTh pa60T1>1, JOCTHUTasA KAYCCTBEHHOT'O pE3YyJIbTaTa 110 CBOCMY HAIIPABJIICHUIO U

KOOPAUHUPYSA CBOU )IGIZCTBI/ISI C APYIrUMHU YJICHAMH KOMaHbI;
— OICHUBATh KQYE€CTBO CBOCTO BKJIaJda B 061].[1/1171 IMPOAYKT 110 KPUTECPHUAM, CaMOCTOATCIIBHO

chOopMyIUPOBAHHBIM yYaCTHUKaMH B3aUMOJCHCTBHUS.

YHuBepcaabHbIE PETYISATUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

— BBISABJISATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIMAX, TPEOYIOIMINX ISl PEIICHHS (PU3MUECKHIX
3HAHWI;

— OPHUEHTUPOBATHCA B PA3IMYHBIX MOIX0JaX MPUHATHUS pelieHUH (MHAUBUIYaIbHOE, IPUHSTHE
pElIeHUs B TPy, MPUHITHE PEIIeHU TPYIIoil);

— CaMOCTOATEIHHO COCTABIAThH aATOPUTM PelIeHHs GU3NUYECKOM 3a/1a4u UITH TIJIaHa UCCIICIOBAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh MpeAiaraeMble
BAapUAHTHI PEIICHUM;

— Jenath BIOOp M OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.
Camoxonmponys (peghnexcusn):
— JIaBaTh aJICKBATHYIO OIIEHKY CUTYallUU U TpeJyiaraTh 1jiaH e€ N3MeHEeHHS;

— OOBSICHATH NPUYHMHBI JOCTHXKEHUS (HEAOCTHXKEHUS) PE3yJIbTaTOB AEATEIIbHOCTH, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY;

— BHOCHTb KOPPCKTUBEI B ICATCIIBHOCTDH (B TOM YHCJIC B XO BBIIIOJTHCHU A (I)I/ISI/I‘{CCKOFO HUCCICI0BaHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$ITC.HBCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I60K,
BO3HHKIINX pr,Z[HOCTCI\/’I;

— OLICHHUBATb COOTBCTCTBUC PE3YJIbTATa HCIIU U YCIIOBUAM.

3M014u0HaJleblﬁ UuHmeslyiekm.:



— CTaBUTb ce0s HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIIOpa WK AUC KyCCHH Ha HAy4YHYIO TEMY,

IIOHUMATb MOTHBbI, HAMCPCHUSA U JIOTUKY APYyIroro.
Ilpunamue ceoa u opyzux:

— TPU3HABATh CBOE MPABO Ha OMIMOKY IPU pelIeHny (PU3NYEeCKHX 3a/1a4 WK B YTBEPIKICHUAX HA
Hay4HbIC TEMBI U TAKOE K€ IPaBO IPYroro.

HNPEIMETHBIE PE3YJIbTATbBI

IIpenmeTHble pe3ynbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAaKaTh COOPMUPOBAHHOCTD y 00Y4aIOLINXCS
YMCHHM:

— WCIIOJIB30BATh MOHATHUS: (PU3MUECKHIE M XUMUYECKHUE SIBIICHHST, HAOIIOICHHE, SKCTIEPUMEHT, MOJIEIb,
THIIOTE3a; SAMHULBI (PU3UYECKUX BEJTMYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, XKUAKOE, Ta3000pa3HOE); MEXaHMYECKOE ABUKEHNE (pPaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPUSI, paBHOAEUCTBYIOMIAs cuJl, nedopmanus (yopyras, miacTudeckas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IBI;

— paznuuath sABieHus (quddy3us; TEIIOBOE IBUKEHHE YaCTHI] BEIIECTBA; pPABHOMEPHOE JIBHKEHUE;
HEPAaBHOMEPHOE JIBU)KCHUE; MHEPLIMS; B3AMMOICHCTBHE TEJT; PABHOBECUE TBEPABIX TEJI C 3aKPETUIEHHON
OCBHI0 BpaIlleHUS; Ilepeaya JAaBlIeHusl TBEPAbBIMU TEIaMHU, KUAKOCTIMHU U ra3aMu; aTMOC(epHOe
JIaBJICHUE; TUIABaHKE TEJ; IPEBPAIlleHUs MEXaHNYECKOW SHEPTUH) M0 OMUCAHUIO UX XapaKTEPHBIX

CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHUX JAHHOC (1)I/IBI/I‘IeCKO€ SABJICHUC,

— pacno3HaBaTh NPOSIBIICHUE N3YUCHHBIX (U3NYECKUX SIBIICHUH B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
(bu3nvecKre SIBICHUS B IPUPOJIC: IPUMEPHI IBMXKEHUS C PA3TMUYHBIMU CKOPOCTSIMH B )KUBOU U HEXKHUBOM
MIPHUPOJIC; NCWCTBUE CHITBI TPEHUS B MIPUPOJIE U TEXHHUKE; BIUSHIE aTMOCHEPHOTO TaBJICHUS Ha )KUBOM
OpraHu3M; TUIaBaHHUE PHIO; PBIYATrH B TEJIC YEIOBEKA; MPH STOM MEPEBOANUTH MPAKTHUECKYIO 3a7a4y B
y4eOHYI0, BBIICIISATH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKN (DHU3NUYECKUX SIBJICHUM;

— OIUCHIBATh N3YUYEHHBIE CBOMCTBA TN U GU3UYECKUE SBICHHUS, UCTIONB3Ys (PU3NUECKUE BEIIUYNHBI
(macca, 00BbEM, IIIOTHOCTH BEIIECTBA, BPEMs], TyTh, CKOPOCTh, CPEIHASL CKOPOCTh, CUJIa YIIPYTOCTH, CHIIa
TSKECTH, BEC TeJa, CUJIa TPeHHUs, JaBjieHue (TBEPIOTo Tena, KUJIKOCTH, ra3a), BhITAIKUBAIOLIAs CHIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJICUO CHJIbl, MOMEHT CHJIbI, KO3()(PUIIMEHT MOJIE3HOT0 NEHCTBUS
MEXaHHU3MOB, KHHETUYECKasl U TIOTEHI[MAIbHAS SHEPTHs); IPU OMMCAHUH MPABUIHHO TPAKTOBATh (HU3M -
YECKHUIl CMBICI HCIIOIb3yEMBIX BEIMUUH, UX 0003HAUYEHHUS U €AMHUILIBI PU3NYECKUX BEIUUMH, HAXOAUTh
(bopMyIbl, CBS3BIBAIOIINE JaHHYIO (PU3MUECKYIO BETUYUHY C IPYTUMH BETUYHMHAMHU, CTPOUTH IpauKu
M3YYEHHBIX 3aBUCUMOCTEH (DM3NYECKUX BEIHYUNH;

— XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3NUYECKUE ABICHUS U MPOLIECCHI, UCIIOJb3Ys IPAaBUiIa CI0KEHUS
cuil (B/10JIb OJJTHOM MpsiMOi), 3akoH ['yka, 3akoH [lackais, 3akoH ApxuMe/a, PaBUIIO0 PAaBHOBECHS
pblyara (6510Ka), «30JI0TOE MTPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUUECKOM SHEPrUu; MpHU 3TOM
JIaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alMCBIBATh €M0 MAaTEMAaTUUECKOE BbIPAXKECHUE;

— OOBACHATH (PU3NUECKUE SBJICHUS, MPOLECChl U CBOICTBA TeJ, B TOM YHCJE U B KOHTEKCTE
CUTYyalMil IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABJIATH IPUYMHHO -CJIEICTBEHHBIE CBSA3H, CTPOUTH
oOBbsicHeHue U3 1—2 JTOTUYECKUX 1IaroB ¢ OMOPoi Ha 1—2 M3yd4eHHBIX CBOMCTBA (PU3NUYECKUX SBIICHU,
(bU3NYEeCKUX 3aKOHA W 3aKOHOMEPHOCTH;

— pemiath pacy€THbIC 3a7a4 B 1—2 JeWCTBUS, UCTIOB3Ys 3aKOHBI U (JOPMYJIbI, CBSA3bIBAIOIINE
¢u3nyecKkre BeJIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3allMChIBATh KPATKOE YCIOBHE, 10 11-
CTaBIATH (PU3MYECKHE BETUYMHBI B QOPMYIIBI U IPOBOAUTH PACUEThI, HAXOAUTh CIIPABOYHBIC IaHHBIE,



HGOGXO,Z[I/IMBIC U pCHICHUS 3aaa4, OUCHUBATh PCAIMCTUYHOCTD HOJIY‘-IGHHOﬁ (1)PI3PI‘I€CKOI>'I BCIINYUHBI,

— pacno3HaBaTh MPoOIEMbI, KOTOPHIE MOYKHO PEUIUTh MPU MOMOIIH (PU3UYECKUX METO/IOB; B ONMCAHUU
HCCIIEIOBAHUS BBLIEISITH IPOBEPSEMOE MIPEATION0KEHHUE (TUIIOTEZY), pa3jinyaTh U HHTEPIPETUPOBATD
MIOJIyYCHHBIH pe3ysbTaT, HaXOIUTh OITUOKH B XO/I€ OIIBITA, J€TIaTh BBIBOJBI II0 €T0 Pe3yibTaTaM;

— TPOBOJUTH OTBITHI M0 HAOIIOACHUIO (PU3UYECKHX SIBICHUHN WM (PU3NUIECKUX CBOMCTB Tell:
(hopMyTUPOBATE MPOBEPSIEMEBIE ITPEATIOI0KCHHSI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO 000pYI0Ba-

HUSI, 3aIACHIBATH XOJI OIBITA ¥ (POPMYIHPOBATH BBHIBOIBI;

— BBIIIOJIHATD IIPAMBIC USMEPCHUA paCCTOAHUS, BDEMCHH, MACChI TCJIA, O6”béMa, CHJIBI U TCMIICPATYPLI
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX M U(POBBIX MPHUOOPOB; 3aMUCHIBATH TIOKA3aHUS IPUOOPOB C yIETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

— TMPOBOJUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJTHOM (PM3NUECKON BEMUMHBI OT IPYroi ¢
HCI0JIb30BAHMEM IPSIMBIX U3MEPEHHH (3aBUCHMOCTH ITyTH PABHOMEPHO JBMXKYILETOCS TeJla OT BPEMEHU
JBUKEHMSI TeJIa; CUJIbl TPEHMSI CKOJILKEHUS OT Beca Tella, KadecTBa 00pabOTKU MOBEPXHOCTEN Tell U
HE3aBUCHMOCTH CUJIbI TPEHUS OT ILIOIIAIN CONPUKOCHOBEHMS TEII; CUIIbI YIPYTOCTH OT yJUIMHEHUS
MPYKUHBI; BHITAIKMBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH Tela ¥ OT IJIOTHOCTH KUIKOCTH, €€
HE3aBHCHUMOCTH OT INIOTHOCTH TeJla, OT IIIyOUHBI, Ha KOTOPYIO IOTPYKEHO TeJI0; YCIOBUM MIaBaHUs
T€J, YCIOBUI paBHOBECHUS pblyara 1 OJI0KOB); y4acTBOBATh B IJIAHUPOBAHUH y4€OHOTO HCCIE0BaHus,
coOuparh yCTaHOBKY M BBIIIOJIHATH U3MEPEHUS, CIeAys IPEUI0KEHHOMY IIJIaHy, GUKCUPOBATh
Pe3yJbTaThl MOJIY4E€HHOHN 3aBUCUMOCTH (PU3MUYECKUX BETMYHMH B BUJIE TIPEIOKEHHBIX TaOIUI U
rpauKOB, J1e/1aTh BBIBOJIBI IO pe3yibTaTaM UCCIIEI0BaHMS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH (IIJIOTHOCTH BELIECTBA KUAKOCTU U
TBEPAOTO TeJa; CUJla TPEHUS CKOJIbKEHUS; IaBJICHHE BO3/IyXa; BHITAIIKMBAIOIIAs CUJia, ACHCTBYIONIAas Ha
MOTPYKEHHOE B KUAKOCTH TeN0; KO3()PUIIMEHT MOJIE3HOTO ACUCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS
MpeI0>KEHHOW UHCTPYKIUU: TIPH BBIIOJHEHUH U3MEPEHUI COOMPAaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAUEHHUE NICKOMOM BEJIMYUHBI,

— co0moaaTh nNpaBuiia TEXHUKHU 0€30MacHOCTH P padoTe ¢ 1abopaTopHBIM 000PYAOBAHHUEM;

— yKa3bIBaTh MPUHIIHUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BEChI, TEPMOMETP,
JTMHAMOMETP, COOOIIA0IIUECs COCYbl, 0apOMETp, phlyar, MOIBUKHbBIN 1 HEMOIBUKHBIHN 00K, Ha-

KJIOHHAas IINIOCKOCTDb,

— XAapaKTCpU30BaThb IIPHUHIUIILI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB 1 TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOﬁ
Ha UX OIMMCaHUsA (B TOM 4HCJIC. IOAIIMUITHUKH, YCTpOﬁCTBO BOJOIIpOBOAA, FI/I,I[paBHI/I‘leCKI/Iﬁ Ipecc,
MaHOMETP, BBICOTOMCP, HOpHIHeBOﬁ HacocC, apeOMeTp), HCIIOJIb3Ys 3HAHUA O CBOMCTBAX (1)I/I3I/IIIGCKI/IX
SIBJICHUMN U HeO6XOI[I/IMI>IC (I)I/ISI/I‘IGCKI/IG 3aKOHbI U 3dKOHOMCPHOCTH;

— MPUBOJAUTH IPUMEPHI / HAXOAUTH HH(HOPMAIIHIO O IPUMEPAX MPAKTUIECKOTO UCTIOIb30BAHUS
(bu3MUYeCKUX 3HAHUI B TTOBCETHEBHOM JKU3HHU I 0OecTieueHus: 0€30MacHOCTH MPH 00paIIeHu! ¢
npubopaMu U TEXHUYECKHUMH YCTPOICTBaAMU, COXPAHEHHUS 3/I0POBbS U COOIOICHUS HOPM
9KOJIOTUYECKOTO MOBEICHUSI B OKPYXKAIOILIEH Cpefie;

— OCYUICCTBJIATH 0T60p HCTOYHUKOB I/IH(I)OpMaLII/II/I B CCTH I/IHTCpHCT B COOTBCTCTBHH C 3aJaHHBIM
IIOHUCKOBBIM 3aIIPpOCOM, Ha OCHOBC UMCIOIIIUXCH 3HAHUM U HYTCM CpaBHCHHS pa3JIMYHbIX HCTOUYHHUKOB

BBIICIIATD I/IH(bOpMaI_II/IIO, KOTOpas sABJIACTCA HpOTHBOpe‘-II/IBOﬁ WA MOXKET OBITh HCI[OCTOBCpHOfI;

— HCIOJb30BATh NPH BHIMOJIHEHUH YYeOHBIX 3a/IaHUI HaAyYHO-TIOMYJISIPHYIO JTUTEPATypy GU3NUECKOTO
COJIep’KaHus, CIIPAaBOYHbIE MaTepHUallbl, pecypchl ceTh MHTepHeT; BiageTs npuémamu KOH-



CIIEKTUPOBAHUS TEKCTA, peoOpa3oBaHus MH(YOPMAIMK U3 OTHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

— CO03/1aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHHUKOB
uHpopManuu GU3NIECKOTO COACPKAaHM, B TOM YUCIIE TTyOJIUYHO JIeJIaTh KPaTKUe COOOIICHUS O
pe3yibTaTax MpOeKTOB WM y4eOHBIX UCCIEIOBAHUM; IIPH 3TOM I'PAaMOTHO HCIIOJIb30BaTh H3Y4E€HHBIN

MOHATUHHBIN anmapar Kypca (U3MKH, COTPOBOKIATh BBICTYIIJICHUE NIPE3CHTAIHCH;

— IIPH BBIIIOJIHCHHUH y‘IC6HI)IX IMPOCKTOB " I/ICCJIGI[OBaHI/Iﬁ PacpeacissiThb 00s13aHHOCTH B rpyaric B
COOTBETCTBHH C IIOCTABJICHHBIMU 3aJJadaMi, CJIICAUTD 3a BBIIIOJITHCHUEM I1JIaHa IIGfICTBPIfI, aJICKBAaTHO
OLICHUBATh COOCTBEHHBIN BKJIaad B ACATCIIbHOCTD I'PYIIIbI; BEICTpaAUBAaTh KOMMYHHUKATUBHOC

B3211/IMOIICﬁCTBI/IG, Y4YUTBIBAsA MHCHUC OKPYIKAIOIIMX.



TEMATHYECKOE INTAHUPOBAHHUE

Ne HauMeHoBaHHUe pa3gesioB H KoaunuecTBO yacoB Jara Buabl qeAaTeJbHOCTH Buaml, DJIeKTPOHHBIE
n/m | TeM NPOrpaMMbI H3yYeHHS dopmbr (undposbie)
BCEr0 | KOHTpOJIbHBIE | MpPaKTHYECKHE KOHTPOJISt obpa3soBaTejbHbIe
paGoThl padoTnl pecypebi
Paznen 1. ®dusnka u €€ pob B MO3HAHHH OKPY’KAIOIEro MHPa
1.1. | ®m3ukxa — mayka o npupoge | 2 0 0 02.09.2023 | BersBiieHHe pasnnuuii Mex 1y GU3NUECKMMH 1 XUMHUYEeCKUMU npepatienuamu (MC — xumus); Vernblii http://elkin52.narod.ru/
06.09.2023 | Pacno3naBanue U KiaccupuKanus GU3HIECKUX SBJICHUI: MEXaHHIECKHX, TEIUIOBBIX, JIEKTPUUECKHX, or1poc;
MarHUTHBIX U CBETOBBIX;
Habnronenne n onucanne GU3NYECKUX SIBICHHIA;
1.2. | ®u3nyeckne BeTHIYHHBI 2 0 1 09.09.2023 | OnpeneneHne LEHbI AEICHUS MIKaTbl H3MEPUTEIBHOTO MPHOOpa; Vernblii
13.09.2023 | M3mepeHne THHEHHBIX pa3sMEpOB TEJ U MPOMEKYTKOB BPEMEHH C yU&TOM IIOTrPEIITHOCTEH; oIpoc;
M3mepenne o0bEMa KUIKOCTH U TBEPIOTO TEa; IIpakTHyeckas
HM3mepenne TeMnepaTypsl MpH IOMOIIH KHKOCTHOTO TEPMOMETPA M JIATUNKA TEMIIEPaTyphI; pabora;
BeimosnHeHHEe TBOPYECKHUX 3aaHMIT IO TOUCKY CITOCOOOB H3MEPEHHUS HEKOTOPBIX (DH3HUCCKHX
XapaKTepUCTHK, HAIIPHMEp pa3MepOB MajbiX 00BEKTOB (BOJIOC, MPOBONIOKA), YAAIEHHBIX 00BEKTOB,
OONBIINX PACCTOSHMIA, MaJIBIX IIPOMEKYTKOB BpeMeHH. OOCyKeHHe MpesaraeMblX Crioco0oB;
1.3 | EcTrecTBeHHO- HAYYHBII 2 1 1 16.09.2023 | BeiaBmkeHHE MHIOTE3, OOBSCHSIONIMX IPOCTHIC SIBJICHHS, HAIPUMEP:— MIOYEMY OCTaHABIHBACTCS KontposnbHas
MeTO/l NO3HAHUS 20.09.2023 | aBmxKyIieecs O TOPU3OHTAIBHON MOBEPXHOCTH TENO;— MOYEMY B JKapKyHO IOTOJy B CBETJIOH OJEKIC pabora;
MpOXJIaJHeH, yeM B TEMHOI; INpakTnueckas
TIpensoxkeHune croco0OB MPOBEPKH TUIIOTE3; pabora;
TIpoBeseHne Hccae0BaHKS 10 IPOBEPKE KaKoi MO0 TUIOTE3bl, HAPUMEp: AAIBHOCTD MOJETa
1mIapHKa, MyIEHHOr0 TOPH30HTAIBHO, TeM 00JIblle, YeM OOJIblle BBICOTA ITyCKa;
TlocTpoenue mpocTeiinnx Mojeseil pu3nYecKux sBJICHHUN (B BHJEC PUCYHKOB HMIIM CXeM), HAaIlpHUMeEp
najieHue mpeMeTa; MpsIMOJIMHEHOe PacIpoCTPaHEeHUE CBETa;
HWroro no pasugeiy 6
Pasnen 2. TlepBoHavasibHbIe CBEleHHsSI 0 CTPOEHHH BellleCTBa
2.1. | Crpoenue BemiecTBa 1 0 1 23.09.2023 | HabarozeHrHe 1 HHTEPIPETALHUS OMBITOB, CBHACTEILCTBYIOIIMX 00 AaTOMHO-MOJICKYJISIPHOM CTPOSHUH IpakTuueckas
BEIL[ECTBA: OIBITHI C PACTBOPEHUEM PA3IHMYHBIX BEIIECTB B BOJIE; pabora;
OneHka pa3MepoB aTOMOB H MOJIEKYJI C HCTIONIb30BaHHEM (oTorpaduii, OTyIEHHBIX HA ATOMHOM
cuinoBoM Mukpockome (ACM);
OnpeneneHne pasMepoB MajbIX TEI;
2.2. | NBuxenue u B3ammopneiicrpue | 2 0 0 27.09.2023 | HabnroneHune u 00bsICHEHHE OPOYHOBCKOT'O BHIKEHHS W siBieHUS auddysum; VYerubrit
YaCTHI BelllecTBa 30.09.2023 | IMpoBeneHue u OOBICHEHHE OIMBITOB MO HAOIIOICHHIO TEIUIOBOrO PACIINPEHHsS Ia30B; o1poc;
TIpoBeneHne u OOBSCHEHHE OIMBITOB 10 OOHAPYKEHUIO CHII MOJEKYJSIPHOTO HPHUTSDKCHUS H
OTTAJIKHBAHUS,
2.3. | ArperaTHbie COCTOSTHUS 2 0 0 04.10.2023 | Onucanue (C UCMONB30BAHMEM TPOCTHIX MOJEICH) OCHOBHBIX Pa3HyHii B CTPOCHUH TI'a30B, VYerubrit
BellecTBa 07.10.2023 | sxuaKocTeil U TBEPIBIX TEI, o11poc;
OOBsICHEHHE MaJIOH CKUMAEMOCTH XHAKOCTEH M TBEPABIX Tel, OONMBIION CKMMAEMOCTH Ta30B; IIuceMeHHbIi
OO6BsicHeHHEe cOXpaHeHUs GOPMBI TBEPABIX TEI U TEKYIECTH KUIKOCTH; KOHTPOJIb;
IIpoBeseHHE OMBITOB, JOKA3bIBAIONINX, YTO B TBEPAOM COCTOSHIU BOJBI YACTUI[BI HAXOMITCS B
CpeHEeM Aalblie APYT OT Apyra (IUIOTHOCTh MCHBIIE), YEM B JKHIKOM;
YcraHOBICHHE B3aUMOCBSI3H MEXKIY OCOOCHHOCTSMH arperaTHBIX COCTOSIHHN BOABI U
CyIIECTBOBAaHMEM BOAHBIX opraHm3MoB (MC — Guomnorus, reorpadus);
Hroro no pasmery 5



http://elkin52.narod.ru/

Pazzen 3. JIBuskenue U B3auMoeiicTBHE TeJ

3.1. | MexaHuuyeckoe JBHKEHHE 3 0 11.10.2023 | HccrenoBanne paBHOMEPHOTO JBH)KCHHSI M OIPEACNICHHE ero IPU3HAKOB; Ve
18.10.2023 | HabmroeHue HEpaBHOMEPHOTO ABMKEHHUS U OLIPEIEIICHHE ero OTINYHI OT PABHOMEPHOTO JIBHKECHHS; o1poc;
Pemenne 3anau Ha onpezeneHue MyTH, CKOPOCTH ¥ BPEMEHU PaBHOMEPHOTO JBM)KCHUS;
AHanu3 rpaQHUKOB 3aBUCHMOCTH IIyTH M CKOPOCTH OT BPEMEHH;
3.2. | Unepuusi, Macca, IJIOTHOCTH 4 1 21.10.2023 | OGbsicHEHHE W MPOrHO3MPOBAHHUE SIBJIICHHUMH, OOYCIIOBICHHBIX WHEPIUEH, HAIPUMEP: YTO IPOMCXOIHUT KonTposnbsHas
08.11.2023 | npu TOPMOXKEHHM HJIM PE3KOM MaHEBpEe aBTOMOOWIIS, IOYeMy HEBO3MOXKHO MTHOBEHHO IPEKpaTHTh pabora;
JIBIDKEHHE Ha BEJIOCUIIE/Ie WIIM CAaMOKATe M T. J.; IMpaktiueckas
IIpoBeneHne n aHaIM3 ONBITOB, JEMOHCTPHPYIOIINX M3MEHEHHE CKOPOCTH JBIKCHUS Tesa B pabora;
pe3yibrare IeHCTBHS Ha HETro JIPYTHX Tel;
Pemenne 3a1a4 Ha OmpeseIeHHe MacChl Tesla, ero 00bEMa 1 INIOTHOCTH;
IIpoBeneHNe M aHANM3 ONBITOB, JEMOHCTPHPYIOIINX 3aBHCHMOCTD N3MEHEHHSI CKOPOCTH Tejia OT ero
Macchl IPH B3aMMOJICHCTBHH Tell. M3MepeHne Macchl Teja pa3indHBIMH CIIOCO0aMU;
OnpezeneHne IIOTHOCTH Tella B PE3yJIbTaTe U3MEPEHUs ero Macchl M 00bEMa;
3.3. | Cuaa. Buabl cua 14 1 11.11.2023 | M3ydeHne B3aMMOJCHCTBUS KaK IPUYMHBI H3MEHEHHUS CKOPOCTH TeJa MM ero JeopMarIiiy; YcTHbIi
27.12.2023 | OnucaHue peanbHBIX CHTyalHil B3anMOJCHCTBHS TeJ C MOMOIIBIO MOJEINEH, B KOTOPBIX BBOIUTCS or1poc;
MOHSTUE M N300PAKCHUE CUIIBI; TTucbMeHHbIi
N3ydenue cuibl ynpyroctu. MccienoBaHne 3aBUCHMOCTH CHIIBI YIPYTOCTH OT YIUIMHEHHSI PE3WHOBOTO | KOHTPOJIb;
LIHYpa WK TPYXKUHBI(C OCTPOCHHEM rpaduka); KourposbHast
AHaJM3 NPaKTHYECKUX CUTYAIMi, B KOTOPBIX MPOSBIISETCS JICHCTBHE CHIIBI YIPYrocTH (YHPYrocTh pabora;
Ms9a, KPOCCOBOK, BETOK JIepeBa U Ip.); IpakTuueckas
AHaJM3 PaKTHYECKUX CUTYAIMi, B KOTOPBIX MPOSIBIACTCS JICHCTBUE CHJIBI YIIPYrocTH (YIpPyrocTh pabora;
Msiya, KPOCCOBOK, BETOK JIepeBa U JIp.); TectupoBanue;
AHanM3 CUTYalHi, CBSI3aHHBIX C SIBJICHUEM TAroTeHus. OObBsCHEHHE OPOMUTAIBHOIO ABMIKECHHMS IUIAHET
C UCIOJIB30BAHUEM SIBIICHUS TATOTEHHs U 3akoHa uHepiuu (MC — acTpoHoMHS).;
M3mepenne Beca Tena ¢ MOMOIIBIO AruHaAMoMeTpa. OGOCHOBaHHE ITOrO CIIOc00a M3MEPEHHUS;
AHaIM3 ¥ MOJICTIMPOBAHHE SBJICHUS HEBECOMOCTH;
OKCHEePHMEHTAIBHOE MOMyYeHHE MPABHUIIA CIIOKECHHS CHJI, HAMPABJICHHBIX BJOJb OJHOH IPSIMOI.
OmnpezeneHne BeIMUMHbI PABHOJACHCTBYIOIIEH CUITL;
V3yueHue CHibl TPEHHUs CKOJIBKEHHS U CHIIBI TPEHHS IOKOS;
HccenenoBanue 3aBHCHMOCTH CHIIBI TPEHHS OT BECA TeJla U CBOMCTB TPYIMXCS TIOBEPXHOCTEIH;
Pemenue 3anau ¢ ucrnonb3oBaHueM (GOPMyYIT ISt pacuéTa CHIIbI TSDKECTH, CHIIBI YIIPYTOCTH, CHIIBI
TPEHHUS;
HUroro no pasmery 21
Paznen 4. JlaBjieHue TBEPABIX Tell, :KUIKOCTEil H ra3oB
4.1. | daBaenne. Ilepenaya 3 0 10.01.2024 | AHanu3 u 0OBSCHEHHE ONBITOB M MPAKTHYECKUX CHTYALHi, B KOTOPBIX HPOSBISAETCS CHIIA AaBICHHS; VYerusrit
JaBJIEHUs] TBEPABIMH TeJIaMH, 17.01.2024 | OGocHOBaHKE CIOCOOOB YMEHBIICHHS U yBEIHUCHHS TaBICHUS, o1poc;
JKHIKOCTSAMM U razaMu M3ydenne 3aBUCHMOCTH JaBJIEHHMs Ta3a OT 00bEMa U TEMIEPATyphl; INucyMeHHBII
H3yuenne ocobeHHOCTEIl mepeaty JaBieH s TBEPABIMH TeIaMHU, KUIKOCTSIMH U ra3aMu. KOHTPOJIb;
OG6ocHOBaHHE PE3YJIBbTATOB OMBITOB OCOOCHHOCTSMH CTPOCHHS BEIIECTBA B TBEPIOM, KHIKOMH
ra3000pa3HOM COCTOSIHHSIX;
OKcIepHMEeHTalIbHOE JI0Ka3aTeIbCTBO 3aKoHa [lackans;
Pemenue 3amay Ha pacuéT naBieHUs: TBEPAOrO TENa;




4.2. | JaBjeHue KHAKOCTH 5 20.01.2024 | UccnenoBanue 3aBUCHMOCTH [IaBIEHHS )KUIKOCTH OT [IyOHHbI IIOrPY>KEHHS U IJIOTHOCTH JKUJIKOCTH; VerHblit
03.02.2024 | HaGuronenne u o0bsICHEHHE THAPOCTATHYECKOrO MapaoKca Ha OCHOBe 3akoHa ITackais; o1poc;
N3ydenne coobIaromuxcs cocyoB; IMucemeHHsII
Pemenne 3ana4 Ha pacyéT aBJICHUS KUIAKOCTH; KOHTPOJIB;
OGbsiCHEHHE NPUHIMUIA JIEHCTBUS THIPABIMYECKOro Mpecca;
AHanmu3 1 OOBSICHEHHE MPAKTHYECKUX CHUTYalHi, JEMOHCTPHPYIOUIMX HPOSBICHUE AABICHHUS
JKUJIKOCTH U 3aKkoHa [Tackaiisi, HalpuMep MPOLECCOB B OpraHu3Me HpH rirybokoBoaHOM Hbipsiaun (MC
— Ouonorus);
4.3. | ATMocdepHoe 1aBeHue 6 07.02.2024 | DkcnepuMeHTaIbHOE OOHApY)KEHUE aTMOC(HEPHOTO JTaBICHHUS; VYcrHbli
24.02.2024 | Ananm3 u oOBSACHEHHUE ONBITOB M MPAKTHYECKUX CHTYAIIMii, CBS3aHHBIX C JieHcTBHEM aTMoc(hepHoro 0I11poc;
JIaBJICHHS; KourposnbHast
OObBsiCHEHHE CyIIeCTBOBaHUS aTMocdepsl Ha 3emile M HEKOTOPBIX ITaHEeTaX WM e€ OTCYTCTBHS Ha pabora;
npyrux mianerax u Jlyne (MC — reorpadusi, actpoHOMus);
OObsiCHEeHHE N3MEHEHUS TNIOTHOCTH aTMOc(epbl ¢ BHICOTOM M 3aBHCHMOCTH aTMOC(EPHOTO JIaBJICHUS
OT BBICOTHI;
Pemenne 3anau Ha pacuér arMOCEpHOTO JABICHUS;
W3ydenne ycTpoiicTBa GapoMeTpa aHepoHa;
4.4. | JleficTBHe KMIAKOCTH M ra3a 7 28.02.2024 | DkcnepuMeHTalIbHOE OOHApYKEHHE JCHCTBUS )KMAKOCTH U ra3a Ha IorpykEéHHOe B HUX TeJIo; YcrHbiit
HA NMOTpyKEHHOE B HUX TesI0 21.03.2024 | OmpenenieHue BBITAIKMBAIONICH CUIIBI, JICHCTBYIOLICH Ha TEJIO, MOrPYKEHHOE B JKUIIKOCTB; or1poc;
TIpoBeznenue 1 00CYKIEHHE OIBITOB, JAEMOHCTPUPYIOLIMX 3aBUCHMOCTD BBITAJIKHBAIOLIECH CHIIBI, TTucbMeHHbIi
JIEWCTBYIOIICH Ha TEJIO B )KMIKOCTH, OT 00bEMa MOrpyKEHHOM B KUAKOCTh YAaCTH Telld ¥ OT KOHTPOJIB;
TUIOTHOCTH JKUAKOCTH; KourposbHast
HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHON B JKH/KOCTh YaCTH Teja; pabora;
Pemenue 3a1a4y Ha npuMeHeHUe 3aKOHA ApXUMeJla ¥ yCIIOBHS IIaBaHUs Tell; [pakTHueckas
KoHcTpynpoBanue apeoMerpa MM KOHCTPYHPOBAHHUE JIOJAKU M OINpeJieeHne e€ Ipy30no bEMHOCTH; pabora;
HUroro no paszuery 21
Pazznen 5. Pa6ora u MOIHOCTb. DHeprus
5.1. | Pa6ora m MoIHOCTH 3 04.04.2024 | DkcriepuMEHTAIBbHOE OIpPeIeIeHIHe MEXaHHIEeCKOH pabOThI CUIIBI TSHKECTH MIPH MAJICHUH TeJla U CHIIbI Yerubrit
11.04.2024 | TpeHus mMpu PaBHOMEPHOM IEPEMEIICHUH Teja M0 FOPU30HTAIBHON OBEPXHOCTH; o11poc;
Pacuér MomHoCcTH, pa3BUBAaEMOIi U MOABEME IO JIECTHULIE; [TucbMeHHbIH
Perenne 3amay Ha pacyéT MEXaHMYECKOH pabOThI M MOIIHOCTH; KOHTPOJIb;
5.2. | MpocThie MexaHU3MBbI 5 14.04.2024 | OmpepeneHue BBIUTPBILIA B CHIIC TIPOCTHIX MEXaHU3MOB Ha IIPHMeEpEe phlyara, MOIBHKHOTO 1 VYerubrit
28.04.2024 | HemoOABMKHOTO OJIOKOB, HAKJIOHHOW MIOCKOCTH; orpoc;
HccnenoBanue ycioBus paBHOBECHUS pbluara; KontponpHas
OG6Hapy>XeHHe CBOMCTB MPOCTHIX MEXaHU3MOB B Pa3INYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHHUSIX, pabora;
HCIIONB3YEeMbIX B OBITYH TEXHHKE, a TAK)Ke B )KUBbIX opranu3max (MC — Guosorus); [pakTHueckas
DKCHEePHMEHTAIBHOE H0KA3aTENIbCTBO PABEHCTBA PaOOT NPH MPUMEHEHUH MPOCTHIX MEXaHH3MOB; pabora;
Omnpenenenne KITJ] HakIIOHHOHN MIIOCKOCTH;
Pemenue 3amau Ha npUMeHEHHE TpaBHIa paBHOBECHs pbhrdyara U Ha pacuét KIII;
5.3. | Mexannueckasi SHeprus 4 02.05.2024 | DxcrepuMeHTaIbHOE OMpEAC/CHHE N3MEHEHUSI KWHETHYECKOH M MOTCHIMAIBHOI SHEPruH Tena Hpu VYerusrit
16.05.2024 | ero ckaThIBaHHM [0 HAKJIOHHOI IJIOCKOCTH; ompoc;
DopMynHupoBaHHE HAa OCHOBE MCCIEIOBAHHS 3aKOHA COXPAaHEHHsS MEXaHMYECKOH SHEepruu; [MuceMeHHbIH
O6cyskaeHne TpaHul] TPUMEHUMOCTH 3aKOHA COXPAHCHUSI SHEPrHH; KOHTPOJIb;
Perenne 3a1a4 ¢ HCMONB30BAHUEM 3aKOHA COXPAHCHHS SHEPTHH; Tectuposanue;
Hroro no pasnmenry: 12
PesepBHOE Bpemst 3
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IHOYPOYHOE IINTAHUPOBAHMUE

Ne | Tema ypoka KoJunyecTBo 4yacos Jara Buasbi, Hudpos
n/n u3ydeHu | popmsl ble
BCEro | KOHTP | MPaKT
onnmnt | waecx | ™ KOHTPOJI o0pa3oB
| aTeJbH
e ue
pa6or | padort bl
o o pecypchl
1. | ®usuka - HayKka o IpUpoe 1 0 0 02.09.202 | Ycrab
2 it
OTIpOC;
2. | Meronel HayuHOTO TIO3HaHus | 1 0 0 06.09.202 | YcTHEBI
2 i
OTIpOC;

3. | ®usnueckue BEINYHHEL, UX 1 0 0 09.09.202 | YcTHEL
SIMHULIBI ¥ TTPHOOPHI JIIs 2 i
HU3MEpEHUs OTIpOC;

4. | U3smepenue puzmaeckoi 1 0 1 13.09.202 | Ilpaktruecka | [ludpoBast
BenuuuHbI. JlabopaTtopHas 2 apaboTa; naboparopust
pabora "U3mepenne oobema o Gpu3nKe
YKUJIKOCTH U TBEpAOTro Tena'

5. | Uccnemoanue 3aBucumoct | 1 0 1 16.09.202 | Ilpaktruecka | [{udposas
OJTHOM (hM3UYECKOM BEIIMUNHBI 2 sapabora; nabopartopus
oT apyroii. JlaboparopHas 1o pu3HuKe
pabota " MccnenoBanue
3aBHCUMOCTH ITyTH
PaBHOMEPHO JIBHIKYILIETOCS
TeJa OT BPEMEHH JIBWKCHUS
Tena"

6. | O6oOmaromuii ypok o reme | 1 1 0 20.09.202 | KonTpoJsibHa
"Yro uzyqaer puzuka'. 2 sapadora;

KonTtposnsHas pabota

7. | Monekyna — Menpyaiiias 1 0 0 23.09.202 | YerHb

YacTHIla BEIIECTBa 2 i
OTIpoc;

8. | JlaboparopHas padoTa 1o 1 0 1 27.09.202 | ITpaktnyecka | Lugposas
OTIPEIECIICHUIO Pa3MEPOB 2 apaloTa; naboparopust
MaJIbIX TEJI METOJIOM PSIOB o usnke

9. | [IBm>keHue yacTull BemiecTna. | 1 0 0 30.09.202 | YcrHBI
CBsi3b CKOPOCTH JIBIKEHUS 2 i
YaCTHUIl C TEMIIEPATyPOH. OTIpoC;
bpoyHOBCKOE IBUKEHHE.

Huddysns




10.

BszauMonelicTBue yacTuil
BEllleCTBa

04.10.202
2

VYcerHbl

OTIpOC;




11. | BzaumocCBs3b MEX Y 07.10.202 | YcrHBI
CBOMCTBaMH BELIECTB B 2 51
pa3HBIX arperaTHbIX 0TIpoC;
COCTOSTHUSIX U X aTOMHO
MOJICKYJISIPHBIM CTPOCHHEM.

OcoOeHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI

12. | OGo0maronuii ypok 1mo teme: 11.10.202 | KonTpobHa
"CtpoeHnue Bemiectna'. 2 sapabora;
KonTponsnas padora

13. | MexaHn4ecKkoe IBUKCHHE. 14.10.202 | YcrHbI
PaBHOMEpHOE M 2 51
HEPaBHOMEPHOE JIBFKCHUE oTIpOC;

14. | Ckopoctb 18.10.202 | YcrHbI

2 it
0TIpOC;

15. | I'padmyeckoe npencraBieHne 21.10.202 | YctHBI
JIBIDKEHUSA 2 u

0TIpOC;

16. | CpenHsisi CKOPOCTH MPH 25.10.202 | YcrHbIit
HEPaBHOMEPHOM JBM)KEHHH. 2 0TpoC;
Pacuér nyrtu u BpeMeHu [TnceMeHHBI
JIIBIDKECHUSA HWKOHTPOJIb;

17. | SIBnenue unepuu. 3aKoH 28.10.202 | YcrHEI
WHEPLHU 2 U

OTIpOC;

18. | BzaumopeiicTBue T Kak 08.11.202 | YcrHEL
MIPUYMHA U3MEHEHUS CKOPOCTHU 2 i
JIBUKCHUS TET 0TIpOC;

19. | Macca kak Mepa HUHEPTHOCTH 11.11.202 | YerHbl
Tela 2 71

0TIpOC;

20. | [TnotHOCTE BemecTBa. CBs3b 15.11.202 | YcrHbIit
IJIOTHOCTH C KOJIMYECTBOM 2 0IIpOC;
MOJIEKYJN B eIMHUIIE 00bEMa [TuceMeHHBI
BEIIECTBA HKOHTPOJIb;

21. | JJaboparopHas paboTa 18.11.202 | Ilpaxtuuecka | Lludposas
"Onpenenenye IIoTHOCTH 2 apaboTa; naboparopust
TBEP/IOTO TeJa C IMOMOIIBIO o gusuke

BECOB U U3MEPUTEIHLHOTO
005R1070: 01




22.

Pemenue 3amau. Pacuer
Macchl 1 00beMa Teja o ero

IIJIOTHOCTH

22.11.202
2

YcTHBIN
OIIpOC;
[IuceMeHHbBI

HUKOHTpPOJIb;




23. | Cuia Kak XxapakTepuCcTHKA 25.11.202 | YctHBI
B3aUMOJICCTBHS TEN 2 51

0IIpOC;

24. | SIBneHUe TATOTEHUS U CHJIA 29.11.202 | YctHBI
TsoKkecTd. Cuiia TSHKECTH Ha 2 51
JPYTUX IUIAaHETaX 0IpoC;

25. | Cua ynipyroctu u 3akoH ['yka 02.12.202 | YcTHBI

2 i
0IpoC;

26. | Cwtel ynpyrocTu. Bec tena. 06.12.202 | YcTHBI
Hesecomocts 2 71

0TIpOC;

27. | JTaboparopHas paboTta 09.12.202 | [TpakTruecka | [udposas
"I'pagyupoBaHue IpyKUHBI U 2 apaboTa; naboparopust
U3MEPEHUE CUII o gusmnke
JTUHAMOMETpOM"

28. | Cnoxenue cu, 13.12.202 | YcTHBI
HaIlpaBJIEHHBIX 10 OJTHOMI 2 51
npsMoi. PaBHoAeCTBYOIIAsK OIIpOC;
cuI

29. | Cuna tpenus. Tpenue 16.12.202 | Ycrabl
CKOJIb)KEHUS ¥ TPEHHE MOKOS 2 i

0TIpoC;

30. | JlaboparopHas paboTa 20.12.202 | ITpaktuuecka | Hudposas
"N3ydyeHue cuibl TpeHUs 2 sapadorTa; nabopartopus
CKOJIbKEHUS TIPU JBUKEHUU o gusmke
Opycka 1Mo rTOpU30HTAIBHOU
noBepxHoctH "TpeHue B
MIPUPOJIC U TEXHUKE

31. | OGoOmaromuii ypok mo Teme: 23.12.202 | 3auer;

"JIBM>KeHHE U 2
B3auMoaeiictsue ten"

32. | KontposabHas paboTa 1o Teme: 27.12.202 | KontposbHa
"JIBuKEHNE U 2 apaloTa;
B3auMoOJeiicTBUE Ten"

33. | laBnenue 10.01.202 | Ycrabl

3 it
0IIpOC;

34. | CnocoObl yMEHbIIEHUS U 13.01.202 | YerHb
YBEIIWMYCHHUS TaBJICHUS 3 i

OTIpOoC;




35. | laBiienue raza 17.01.202 | YcrHbl
3 i

OTIpoC;

36. | [IneBMaTHYECKUE MALLIMHBI 20.01.202 | YcTHBI
3 i

OTIpOC;




37. | 3akon ITackans 24.01.202 | YctHBI
3 it

OTIpOC;

38. | laBieHue BHYTPH KUIKOCTH 27.01.202 | YcrHb
3 i

OTIpOC;

39. | 3aBHCUMOCTD J1aBJICHUS 31.01.202 | YcTHBIH
KUJKOCTHU OT TITyOUHBI 3 oTIpoc;
norpyxenus. Pemenue 3agau [TnceMeHHBI

HKOHTpPOJIb;

40. | CooOmmaromuecs: CoCyIbl 03.02.202 | YcrHBI

3 it
OTIpOC;

41. | Bec Bo3myxa u atMochepHoe 07.02.202 | YcrHBI
nasnenue. [Ipuunnsl 3 51
CYyILECTBOBAHUS BO3TyIIHON OIpoc;
000J104KH 3eMIIn

42. | Omeit Toppudesin. 10.02.202 | Yerubl
N3mepenue armochepHoro 3 71
JaBJICHUS 0TIpoC;

43. | TIpubopsI T U3MEpPEHUS 14.02.202 | YcrHbI
aTMOC(hepHOTO TaBJICHHS 3 71

0TIpoC;

44, | T'uapaBIrvecKUe MEXaHU3MBI 17.02.202 | YcTHEBL
3 it

OTIpOC;

45. | JleiicTBUE KUAKOCTH U ra3a Ha 21.02.202 | YcTHbI
MOTPpYKEHHOE B HUX TEJIO. 3 i
3akoH Apxumena OIIpOC;

46. | Bertankusaromas 24.02.202 | YerHblit
(apxumenoBa) cuia. 3 OTIpocC;
DKCIepUMEHTAIbHOE [TuceMeHHBI
omnpeieeHue HKOHTPOJIB;
BBITAJIKMBAIOIIEH CHJIBI

47. | JJaboparopHas paboTa 1o 28.02.202 | Ilpaktuuecka | Lludponas
WCCIIETIOBAaHUIO 3aBUCUMOCTH 3 sapabora; naboparopus
BBITAJIKMBAIOIIEH CHUJIBI OT o ¢pusuke
o0BpemMa MOrpyKEHHOH YacTu
TeNa, OT TIOTHOCTH KUIKOCTH

48. | Pemenne 3a1a4 mmo TeMe 03.03.202 | ITucrMeHHBI
"Apxumenona cuia" 3 HWKOHTPOJIb;




49.

DKCIEPUMEHTAIBHOE
HCCIIEN0BaHUE YCIOBUN

IJ1aBaHus TCI

07.03.202
3

IIpaxTruecka
sapadora;

[udposas
naboparopus

no ¢usuke




50. | YcnoBwust rutaBaHust TEJL. 10.03.202 | Ycrubrii

Pemenue 3agau 3 OITpOC;
[TucbmMeHHBI
HKOHTpPOJIb;

51. | [InaBanue cynoB. 14.03.202 | YcrHbI
BosznyxomiaBanue. 3 51
HccnemoBanue MOPCKUX OTIpOC;
riryous. [lokopeHne ropHbIX
BEPIIHH

52. | O6oO0mIaroLIHii YPOK TI0 TEME 17.03.202 | TectupoBanue
"JlaBieHne TBEPIBIX TEI, 3 :
KUJKOCTEH 1 ra3oB"

53. | KonTposbHas paboTa 1mo Teme 21.03.202 | KonTposbHa
"JlaBneHue TBEPBIX TE, 3 sapadorTa;
YKUJIKOCTEN U ra3oB"

54. | Mexanuueckas pabota 04.04.202 | YcrabIN

3 OTIpOC;
[TucemeHHBI
HWKOHTPOJIb;
55. | MomHoCTb 07.04.202 | YcrHbrit
3 OTIpOC;
[InceMeHHBI
HWKOHTPOJIb;

56. | Kunernueckas u 11.04.202 | Ycrubiit

MOTEHIAIbHASI JHEPTUs 3 OTIpOC;
[TuceMeHHBI
HWKOHTPOJIb;

57. | [IpeBpareHue 0AHOIO B 14.04.202 | YcrHbI
MEXaHUYECKOW SHEPTHH B 3 i
IpYyrou 0IIpOC;

58. | 3akoH COXpaHCHHS U 18.04.202 | YcrHbI
W3MEHEHWUsSI SHEPTHU B 3 i
MEXaHUKe OTIpoC;

59. | DHeprus IBUKYIIEHCS BOBI U 21.04.202 | TectupoBanue
BeTpa. [loBTOpEeHuEe 1 3 ;
0000mIenre Tembl PaboTa,

MOIIHOCTb , SHEPTHS

60. | [IpocTble MEXaHU3MBI: pbIYar, 25.04.202 | Ilpaktuuecka | Lludposas
0JI0K, HAaKIIOHHAS IIJIOCKOCTb. 3 apaboTa; naboparopust
[IpaBuio paBHOBecHs pbIyara. o GpusnKe

MoMeHT CHIIBI




61. | Peruaru B ObITY, IPUPOJIC U 1 0 28.04.202 | YcrHbl
TE€XHUKE. Pbryaru B tesne 3 51
4esloBeKa 0IIpOC;

62. | biioku. [Ipumenenue npasmia | 1 0 02.05.202 | Ycrubr
paBHOBeCHS ppryara K 010Ky 3 i

0IpoC;

63. | «30s0TOC IPABUITOY 1 0 05.05.202 | Verubn
MEXAHUKHU 3 51

0IIpoC;

64. | KI1JI mpocthix Mexauu3moB. | 1 1 12.05.202 | TTpaktuuecka | [{udposast
DKCcIepuMEHTAIbHOE 3 apaboTa; naboparopus
HCCIeA0BaHuE 1o ¢pu3uke

65. | KonTponpHas padora mo teme | 1 0 16.05.202 | KonrtposbHa
"Mexanudeckas pabora, 3 sapadorTa;
MOIIIHOCTb, TPOCTHIE
MEXaHU3MBbI"

66. | [ToBTOpEeHNUE U 0600MIICHNE 1 0 19.05.202 | ITuceMeHHBII
cojiepkaHus Kypca Gu3uku 7 3 KOHTPOJIb;
kiacca. Temsl "PaBHOMEpHOE TectupoBanue
nemwxkenne. [11oTHOCTE ;

BeniecTBa. Cuisl B mpupoje"

67. | [ToBTOpeHue 1 00600IIeHNE 1 0 23.05.202 | [TuceMeHHBIH
cojaepxanus Kypca pusuku 7 3 KOHTPOJIb,
kiacca. Temsl "JlaBiaenue TectupoBanue
TBEPABIX TN, KUAKOCTEH U ;
rasos, [InaBanue Ten"

68. | UToroBasi KOHTpOJIbHAS 1 0 26.05.202 | KontpomabHa
paboTta o kypcy Qusuku 7 3 sapadorTa;
Kiacca. TeMsl
"BzaumoeiicTBUE TEN.

JlaBneHue TBEPABIX TEMN,
YKUJIKOCTEH U ra3os, [lnaBanue
Ten. PaboTa ¥ MOIIHOCTS.
IIpocTteie MexaHnu3MbI"
OBLIEE KOJIMYECTBO YACOB | 68 10

I10 ITPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

®dwusuka, 7 kinacc/[epeimkun A.B., OO0 «/IPODA»; AO «M3narensctBo [IpocBemnienuey;
Beenure cBOI BapHaHT:

METOANUYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

1.Mapon A.E. ®usuka. Jlunakruyeckue MaTepraibl. 7 Kiacce : yueOHo-MeToandeckoe mocoodue / A. E.
Mapom, E. A. Mapon,-.M:Ipoda, 2014

2.Mapon A.E.®wu3uka. 7 Kjacc: caMOCTOSATEIIbHBIC ¥ KOHTPOJIbHBIC paboThI K yueOHuKy A.B.ITepoimikuna /
A. E. Mapon, E. A. Mapos .-M.:/Ipoda

3.Mapon A.E.®usuka. COopHIK BOITPOCOB U 3aja4. / kKiacc: yueoHoe nocooue./ A. E. Mapon, E. A. Mapom,
C. B. lo3oiickuii- M.: JIpoda,2016

4. dunonosuy H.B. ®usuka,7 xknacc. Meroaudeckoe nmocodue. 7 kinacc.M.: Ipoda,2016

5. XanHoHOB H.K. ®u3uka.7 knacc. Tects! k yueouuky A.B.Ilepsimkuna /H. K. Xannanos, T. A.XanHaHoBa-
M.:Ipoda,2016

6. [llaxmaToBa,B.B. ®usuka:/lnarnoctuueckue padboTsl k yaeOHuKy A.B.Ileppimkunaydusnka. 7
Kiacc»yueOHo-meroanueckoe nocodbue/ B. B. Illaxmartosa, O. P. llledep.- M.:JIpoda,2016

HUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCbBI CETU HHTEPHET

1.JTaGopatopHnbie paboThI IO u3nKe. 7-8 Kinacc (BUpTyalbHas Gpuzndeckas rabopatopusi) 2. KoMakT-auck
"Vpoxu puzuku Kupunna u Medoaus. 7xmacce

3.Komnakt-nucku ®@usuka B mkosie. Cepust « QNEKTPOHHBIE YPOKH U TECThI
http://elkin52.narod.ru/

https://resh.edu.ru/subject/

https://videouroki.net/;

https://www.youtube.com/c/infourok

http://school-collection.edu.ru/

https://oge.sdamgia.ru/

https://onlinetestpad.com/ru/lessons
https://www.google.com/url?g=http://www.e-science.ru/physics&sa=D &ust=1550527145976000


http://elkin52.narod.ru/
http://www.youtube.com/c/infourok
http://school-collection.edu.ru/
http://www.google.com/url?q
http://www.google.com/url?q
http://www.google.com/url?q

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOLECCA

YYEBHOE OBOPYJIOBAHUE

TaOnuer o01Iero Ha3HAYCHUS:

Mexnynapoanas cuctema equnui (CH).

[TpucraBku a1t 00pa3oBaHUs AECATUYHBIX KPATHBIX U JOJBHBIX eAUHUL. DPU3NUECKUE TOCTOSTHHBIE.
[Ikana 3eKTpOMarHuTHBIX BOJIH.

[IpaBuna no TexHuke 6€30NaCHOCTH MpU paboTe B kKabuHeTe pu3nuku TeMaTnueckue TabauLbl:
Bbpoynosckoe nBmwkenue. Juddy3us.

ArperaTHbIE COCTOSHHS BEIIECTBA.

Manometp

bapomerp-anepouns

ATmMocdepHOe naBieHue

OBOPYJIOBAHME JIJISI TPOBEJAEHUSI IABOPATOPHBIX, TIPAKTUYECKHUX PABOT,
JEMOHCTPAIIMIA

Junamomertp

Manowmetp

bapomerp

HaGop npyxuH pa3HOU )KECTKOCTH
MaruuTHas cTpeska

Peruaru

Apeometp

Benépko Apxumena

Coobmaromuecs CoCybl

[ITap ITackans

Ha6op rpy3os

[TonocoBble U 1yrooOpa3Hblii MarHUTHI
Monens OpOYHOBCKOTO JIBHKEHUS
Hunmuaap va 250 Mo

[ItaTus

Kanopumerp

Becnr

Munu- mabopatopuu «MexaHUKa»
Munu- naboparopust «MKT u TepmonHaMHKay

O6opynosanne llentpa «Touka pocTa» eCTECTBEHHO — HAYYHOU U TEXHOJIOTUYECKOW HAMIPaBIEHHOCTH.
Hudposas nabopatopusi mo O6uonoruu (ydyeHHYeckasl) oOecrieurnBaeT BBIMOTHEHHE Jab0opaTOpHBIX padOT Ha
ypokax (pu3MKH B OCHOBHOM IIIKOJIE U MPOEKTHO- UCCIIEI0BATEIBCKON EATEIHHOCTH YUalTUXCS.
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