MWHHUCTEPCTBO INPOCBEIIEHUA POCCUMCKOMN ®EJNEPAIINN
MunucTepcTBO 00pa30BaHus M HAYKH ANTalCKOTo Kpas
Komurer ammunanctpanuu [lepBomatickoro paiioHa mo o0pa3oBaHuUIO
MBOY "3ynunosckas COLL"

«ITPUHATO» «ITPUHATO» «YTBEPX >
[Iporokon MO yuuteneit Mmatematuku  [IpoToxon meacosera Nel2 - ' Jlupextop M «3ymunosckas COLLD»

Nel ot «29» aBrycra 2022 . ot «29» aBrycra 2022r. * 7 H.B.IIpuanosa

[Tpuxaz &2’/ ) o1 ot «31» aBrycra 2022 r.

PABOYAS IPOTPAMMA
(ID 4612214)

y4eOHOro npeaMera
«Puzuxay

JUIs { KJacca OCHOBHOTO OOIIero 0Opa3oBaHus
Ha 2022/2023 yueOHbIN TOA

Cocrasurens: Bnacosa Mpuna MuxaitioBHa

YUUTCI]Ib MAaTCMAaTUKH

3yaunoso 2022



IHOACHUTEJIBHAS 3AIINCKA

CopneprkaHue IporpaMMbl HaIllpaBJIeHO Ha (POPMUPOBAHKME €CTECTBEHHOHAYYHON I'PaMOTHOCTH yYaIlUXCsl U
OpraHu3aLMI0 U3yUYeHUs GU3UKU Ha JesITeIbHOCTHON OCHOBE. B Hell yunThIBatOTCS BO3MOXKHOCTH IIpEeIMETa
B peanmzanuu TpeboBannii ®I'OC OOO k muaHUpyEeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM Pe3yJIbTaTaM
00y4YeHHs, a TAKXKE MEKIIPEIMETHBIE CBA3H €CTECTBEHHOHAYUHBIX YU€OHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJJMETA «®U3UKA»

Kypc ¢pusmnku — cucremooOpa3yromuii Ui eCTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
(bu3nyecKre 3aKOHBI JISKAT B OCHOBE MIPOLIECCOB U ABJICHUHN, U3y4aeMbIX XUMUEH, Onoioruei, acTpoHoMuein
u pusndeckoit reorpadueit. dusznka — 3TO MpeaAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTeCTBEHHOHAYYHYIO KapTUHY MHUPa, HO U IPEIOCTABIISIET HanboIee sicHble 00pa3Ibl IPUMEHEHUS
HAy4YHOTO METO/a MO3HAHUS, T.€. crioco0a MoMyueHus JOCTOBEPHBIX 3HaHUM 0 mupe. Hakowner, ¢pusuka —
3TO MpPeIMET, KOTOPbIN HAPSAY C APYTUMHU €CTE€CTBEHHOHAYYHBIMHU MTPEIMETaMU JI0JDKEH JaTh IIKOJIbHUKAM
IIpe/iCTaBIeHNE 00 yBJIEKATEIbHOCTH HAy4YHOTO UCCIEA0BAHUS U PAJOCTH CAMOCTOSITEIbHOTO OTKPBITHS
HOBOTO 3HAHHUSL.

OpHa 13 rIaBHBIX 33134 GU3NYECKOT0 00pa30BaHUs B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHPOBaHNY €CTECTBEHHOHAYYHOH IPaMOTHOCTH M HHTEpeca K HayKe y OCHOBHOM MacChl 00yJaromuxcs,
KOTOpBIE B JaJIbHEWIIEM OyayT 3aHSATHI B CAMBIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He menee
BaYKHOM 3a/1a4yeil ABJIETCS BBISIBICHUE U IIOJrOTOBKA TAJIAHTIIMBBIX MOJIOBIX JIFOJEH /ISl IPOAOIKEHUS
o0pa3oBaHMs U JAITBHEUIICH MPOPECCHOHATBHON IeATEIFHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
HCCIIIOBAaHUH U CO3[JTaHUU HOBBIX Te€XHOJIOTHH. COrJIaCHO NPUHATOMY B MEXYHAPOJHOM COOOIIECTBE
orpejesieHuto0, «EcrecTBeHHOHay4Hasi TPAMOTHOCTb — 3TO CIOCOOHOCTH YEIOBEKAa 3aHUMATh aKTUBHYIO TPaX
JAHCKYIO TO3UIIMIO 110 OOIIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMU, U €ro
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAeIMHU. HaydHO rpaMOTHBIN 4ETOBEK CTPEMUTCS
y4acTBOBaTh B apT'yMEHTUPOBAHHOM 00CYXJICHUU IPOOIIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, YTO TPEOYET OT HETO CIAEAYIOUIMX KOMIETEHTHOCTEH:

— Hay4HO OOBSACHATH SABJIICHUS
— OICHUBATh U ITIOHUMATb 0COOEHHOCTHU HAy4YHOTI'O UCCIICAOBAHN,
— UHTCPHPECTUPOBATH NAHHBIC U UCITOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA JJIS MMOJIYUCHHU A BEIBOJOB.

N3yuenne pusmku cnocoOHO BHECTH pENIAIOIINN BKIIa] B OPMUPOBAHNE €CTECTBEHHOHAYYHOM
TPAaMOTHOCTH O0YYarOIITHXCS.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Henu nzyuenust pu3nku Ha ypoBHE OCHOBHOTO 00I11eT0 00pa3oBaHus onpeeneHs B Konuenmmu
npenoaaBaHus yueOHoro npeamera « Pu3nkay B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit denepanun,
peanu3yoIuX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMBbl, YTBEpkKAEHHOU pereHnneM Komternn
MunucrepcTBa npocserienus: Poccuiickoit @eneparyu, npotokoi ot 3 aekadps 2019 r. Ne ITIK-4BH.

[enu nzyyenust pU3uKu:

— NpUOOpeTeHrEe UHTepeca U CTpeMIIEHHUS 00yUYaroIUXCsl K HAYyYHOMY M3YUYEHHUIO IPUPOJIbI, Pa3BUTHE

UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— pa3BUTHE NMPEJICTABICHUI O HAYYHOM METOJE MMO3HaHUs U (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHONICHHUS K OKPY>KAIOLIUM SIBICHUSIM;



— (opMuUpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3yJIbTaTa H3yUeHHsI OCHOB CTPOSHHS MaTEePUU H
byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

— (hopMuUpOBaHHE PEACTABICHUN O POJIK (PU3UKHU ISl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU

1 TEXHOJIOTHI;

— pa3BUTHE NPEACTABICHUN 0 BO3MOXKHBIX chepax Oyaymien npopeccuoHaIbHON 1eATeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JJaJIbHEHIIeMy 00yUeHHIO B 5TOM HalpaBJICHUH.

JlocTiokeHue ITHX IeJieid Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus 00eCcIIeYnBaeTCs pelieHueM
CIEIYIOIINX 3a/1a4:

— ano6peTeHHe 3HAHHM O JAUCKPETHOM CTPOCHHH BEIICCTBA, O MEXAaHUYCCKHUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAIrHUTHBIX M KBAHTOBBIX SBJICHHUAX,

— IpUOOpEeTeHNEe YMEHU ONUCHIBATh M OOBSACHATH (PM3NYECKHE SBJICHUS C HCIIOJIB30BaHHEM
[IOJIyYCHHBIX 3HAHUI;

— OCBOEHME METOJIOB PELICHUS POCTEUIINX PACUETHBIX 3aa4 C UCIOIb30BaHUEM (PU3UUECKUX
MOJIEJIEH, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

— pa3BUTHE YMEHUI HAOIIOAAaTh TPUPOIHBIE SBICHHUS U BBIOIHATH OMBITH, JaOOpaTOpHBIE pabOTHI 1

SKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIBHBIX HpI/I60pOB;

— OCBOEHHE MPUEMOB pabOTHI ¢ HHPOpMaIel (pu3ndeckoro coaepkanus, BKI0oYas HHPOPMAIUIO O
COBPEMEHHBIX JOCTHKCHUSX (DU3UKH; AaHATN3 U KPUTHYECKOE OIICHUBAaHNE HH(POpMAIIHH;

— 3HaKOMCTBO O cepamu mpopecCUOHANTBHOMN AeATeIbHOCTH, CBI3aHHBIMU C (DU3UKOIL, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3HUECKON HAYKH.
MECTO YYEBHOTI'O IIPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OO0 dusuka sBiIseTcs 00sS3aTeIbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO

obmiero oopazoBanus. JlaHHas mporpaMmMa mpeaycMaTpuBaeT uzyueHue (Gpu3uku Ha 0a30BOM YpPOBHE B 7
KJIacce B 006éMe 68 gacoB 10 2 yaca B HEIENIO.

COJEPKAHUE YYEBHOI'O ITPEJIMETA

Paszpnen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY/KAKOLIEr0 MUpa

®dusznka — HayKa O IMpupoaec, u3y4yact (1)I/ISI/I‘~ICCKI/IG ABJICHUSA: MEXaHUYCCKHUC, TCIIJIOBBIC, DJICKTPUYCCKUC,
MAaramMTHBIC, CBETOBEIC, 3BYKOBBIC.

Odusndeckue BennunHbl. M3mepenue pusnuecknx BenudynH. Gusnueckue nmpudopsl. [lorpemHocts
n3MepeHnil. MexayHapoIHasi CUCTEMA €IMHUIL.

Kak ¢usuka u apyrue eCTeCTBEHHbIE HAYKH U3YYarOT MPUPOy. EcTecTBeHHOHAYUYHBI METO/I TO3HAHMUS:
Ha0JII0/IeHNE, TTOCTAHOBKA HAYYHOTO BOMPOCA, BBIJBMIKEHNE THUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUTIOTES,
o0BsicHEHNE Ha0M01aeMoro sBiaeHus. Onucanue GU3nIecKuX SBIECHUI ¢ TOMOIIBI0 MOETEH.

JdemoHcTpanuu
1. Mexanuyeckue, TEIUIOBbIC, SJEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. dusnyeckue MpuOOPHI U MPoLeaAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM M IU(PPOBBIM IPUOOPOM.

JlaGopaTopHble padoThI U ONBITHI
1. Ompenenenue neHbl ACICHUS MIKAIbl U3MEPUTEIBHOTO TpUOOpa.
2. V3mepeHue pacCcTOSHUH.



N3mepenne 00bEMa )KUIKOCTH B TBEPOTO Tea.
Omnpenenenue pasMepoB MaJbIX TEIN.

SAE I

W3mepenue TeMiiepatypbl Ipy MOMOIIH KUIKOCTHOTO TEPMOMETPA U AaTYUKA TEMIIEPATYPHI.
6. IIpoBeneHue ncciaenoBaHus MO MPOBEPKE MMIIOTE3bI: 1aIbHOCTh MONETA MIAPHUKA, TYILIEHHOTO
TOPU30HTANILHO, TeM O0JIbIlIe, YeM OO0JIbIlie BHICOTA ITyCKa.

Paznen 2. HepBOHa‘laJILHLIe CBE€ICHHUSA 0 CTPOCHUM BeIlIECTBA

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE
BelecTBa. OMbIThL, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxeHune yactul BeniecTBa. CBsA3b CKOPOCTHU ABMKEHUS YACTHI] C TeMIlepaTypoil. bpoyHoBckoe
neuxkenue, 1uddysus. BzaumonelicTBrue 4acTull BelecTBa: MPUTSHKEHUE U OTTAJIKMBaHHE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPBIX (KPUCTAJUIMYECKUX ) TEI.
B3anMocBs13bp MeXy CBOMCTBaMH BELIECTB B Pa3HBIX arperaTHbIX COCTOSIHUAX U UX ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIbl. B3aMOCBSI3b MEXKy CBOWCTBAMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSHMIX U UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOS

HUM BOJIBI. Ocobennoctu arperaTHbIX COCTOSIHUI BOJIBI.

JdemoHcTpanuu
1. HaGnronenre 6pOyHOBCKOIO ABUKECHHUS.
2. Habmonenue nuddysun.

3. HabGimronenue siBieHMiA, 00BSCHSIIOMUXCS MPUTSDKEHUEM WIIH OTTATKUBAHUEM YaCTHI] BEIICCTB.

JlaGopaTopHble padoThI U ONBITHI
1. Onenka nuaMeTpa aToMa METOJIOM PsAIOB (C UcHoNb30BaHueM doTorpaduit).
2. OBITHI 110 HAOIOICHHUIO TETIJIOBOTO PACITUPEHHUS Ta30B.

3. OnBITHI IO OOHAPYKEHUIO JICUCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBu:keHue 1 B3aUMO/I€iiCTBUH

Mexannueckoe nBukeHue. PaBHoMepHoe 1 HepaBHOMepHOe JIBUKeHUE. CkopocTh. CpeHsst CKOPOCTh MPU
HEPABHOMEPHOM ABM)KEHHUH. Pacu€r myTH u BpeMeHU JBUKEHMsI. PABHOMEPHOE 1 HEpaBHOMEPHOE
neuxenne. Ckopocts. CpenHss CKOPOCTh IPU HEPABHOMEPHOM ABM)KEHHUH. Pacd€r myTH U BpeMeHH
NBUKEHMs. SIBlIeHre nHepLUuu. 3aKOH UHepLUuu. B3anMopelicTBre Ten Kak MpUYMHA U3MEHEHUS CKOPOCTH
IOBUKEHMs Tel. Macca kak Mepa HHEepTHOCTH Tena. [InmoTHocTs BemecTBa. CBsA3b INIOTHOCTH € KOJMYECTBOM
MOJIEKYJ B equHMIIe 00bEMa BerecTBa. Cuia Kak XxapakTepucTHKa B3aumozencTBus Ten. Cuiia ynpyroctu u
3akoH ['yka. 3MepeHue cuibl ¢ MOMOIIBIO TMHAMOMETpa. SIBieHne TAroreHus u cuia tsbkectd. Cuiia
TsoKecTH Ha Apyrux mianetax (MC). Bec tena. HeBecomocts. CroxkeHue cuil, HapaBiIeHHbBIX 110 OJHON
npsimoid. PaBHozelicTBytomas cui. Cuila TpeHus. TpeHue CKosIbKeHus U TpeHue 1okosi. TpeHue B pupoae u
texauke (MC).

JdemoncTpanuu

1. HabmoneHne MexaHHUEeCKOro JBMKEHUS Tela.

2. VI3amepeHne CKOpOCTH TPSMOJIMHEWHOTO JIBHKEHUS.

3. Habnmroienue sSBJICHUS] MHEPITUH.

4. HaGnroieHre u3MEeHEHUs1 CKOPOCTH MPH B3aUMOJIEUCTBUU Tell.

5. CpaBHEHHE Macc IO B3aMMO/ICHCTBHIO TE.

6. CnoxxeHue cuil, HapaBJIEHHBIX 110 OJHOM MPSIMOIA.

JlaGopaTopHble padoThI U ONBITHI
1. Omnpenenenue CKOPOCTH PaBHOMEPHOIO JBIKEHUS (LIApUKa B KUIKOCTH, MOJIEIH
AIEKTPUIECKOTO aBTOMOOMJIS U T. TI.).



2.  OmnpeneneHue CpeTHEH CKOPOCTH CKOJIBKEHHUS OpyCKa WY MIapHUKa M0 HAKIIOHHOM TIJIOCKOCTH.

3. OmnpezaeneHue IIOTHOCTH TBEPAOTO TeTA.

4.  OmpIThl, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh PACTSHDKEHHS (eopMalium) mpy>KUHBI OT MPUIIOKEHHON
CHJIBI.

5. OmbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tella U XapakTepa
COIPUKACAIOLINXCS TIOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Jasnenue. CriocoObl yMEHbIIIEHUS U YBETUUYCHU JaBieHus. JlapieHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00BéMa, TeMrieparypsl. [lepenayda naBienus TBEPABIMH TeJIaMH, KUAKOCTIMHU U razamu. 3akoH [lackans.
[THeBMaTHYECKHE MAITUHBL. 3aBUCUMOCTH JIaBIICHUS KUIKOCTH OT TIyOuHBI. [ MapocTaTHaeckuii mapaokc.
Coobmaromuecst cocysl. I uapaBindeckne MEXaHHU3MBI.

AtMocdepa 3emnu 1 atMmocdepHoe napineHue. [IpuunHbI cyiecTBOBaHUS BO3IYIIHON 000710YKH 3eMITH.
OmnsitT Toppuueru. M3mepenne atMochepHOro qaBicHHs. 3aBUCUMOCTh aTMOC(HEPHOT0 JaBICHHS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOopsl 1715 n13MepeHus aTMOCPEPHOTO J1aBICHUS.

JlelicTBHE KUJIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX TeJ0. BeITasikuBaromias (apxumeaoBa) cuia. 3akoH
Apxumena. [naBanue ten. Bo3ayxormaBanue.

JleMmoHCTpamumn

1. 3aBHCHMOCTbH JIaBJICHHS raza OT TeMIEPaTyphI.
Ilepenada naBneHus KUIKOCTBIO U ra30M.
CooOmraromnmecs COCy/Ipl.
I'uppaBnmueckuil mpecc.
[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTD BBITAJIKHBAOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH Teja U MIOTHOCTH KUAKOCTH.

No gk~

PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. VYcnoue muaBaHus TeJ: IJIaBaHUE WU MOrpy>KCHUC TCJI B 3aBUCUMOCTU OT COOTHOLICHUSA

IUIOTHOCTEH Teja U *KUAKOCTH.

JlabopaTopHbie padoThI U ONBITHI

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpykKEHHOM B )KUIKOCTh YaCTH TeJa.

2. OmpeneneHne BHITAIKUBAOLIEH CHIIBI, JEHCTBYIONIEH Ha TN, OrPYKEHHOE B KUIKOCTb.

3. TIpoBepka HE3aBUCHMOCTH BBITAIKHBAIONICH CHJIBI, ICWCTBYIOMICH HA TEJIO B )KHJIKOCTH, OT MacChl
Tena.

4. OnbITbl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BHITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEJO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUJIKOCTH.

5. KoncTtpyunpoBanue apeomerpa Wi KOHCTPYHUPOBAHHUE JIOJKH U ONpeiesieHue e€ rpy30n01bEMHOCTH.

Pa3nea 5. PaGora 1 MOIIHOCTB. DHeprus
Mexannueckasi pabota. MoIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0JI0K, HAKJIIOHHAs MII0CKoCTh. [IpaBuiio paBHOBecHs poruara. [Ipumenenue
MpaBUjia paBHOBECHS pbluara K 0J10Ky. «30s0Toe nmpaBmioy» Mexanuku. K1/ mpocTeix MexaHHU3MOB.
IIpocTeie MexaHU3MBI B OBITY U TexHHKE. Mexanuueckast sHeprus. Kunernueckast 1 moTeHIMaIbHAs
sHeprus. [IpeBpanieHue 0THOro BU/1a MEXaHUYECKON YHEPTUHU B IPYTroil. 3aKOH COXPAHEHHUsI SJHEPTUH B
MEXaHUKE.

JdemoHcTpauuu

[Ipumepsl MPOCTHIX MEXAHU3MOB



JlaGopaTopHble padoThI U ONBITHI

1. Ompenenenue paboThI CUIIBI TPEHHS ITPU PABHOMEPHOM JBIKEHUH TEJIa TI0 TOPU3OHTAIBHOM
MTOBEPXHOCTH.

2. HccnenoBaHue yCIIOBUI paBHOBECHS pbIyara.

3. Hswmepenue KII/I HakIOHHOM TIOCKOCTH.

4. W3yueHue 3aK0HA COXpaHEHHS] MEXaHUYECKON IHEPIHH.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

I/ISY‘ICHI/IC (l)I/ISI/IKI/I B 7 xnacce HaIrpaBJICHO Ha JOCTHXXCHUC O6yLIaIOHII/IMI/IC${ JIMYHOCTHBIX,
MCTAINPECAMETHBIX U IPCAMETHBIX PE3YJIbTATOB OCBOCHUSA yqeGHoro npeameTa.

JIMUHOCTHBIE PE3YJIbTATDBI
Ilampuomuueckoe gociuTaHNE:
— MPOSIBJICHHE UHTEepeca K UCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (PU3NUECKON HAYKHU;
— HEHHOCTHOE OTHOIICHUE K TOCTH)KEHUSM POCCUHCKUX YUEHBIX (PU3HUKOB.
I'pasicoanckoe u 0yxo6HoO-Hpagcmeennoe 6ocnumanue:

— I'OTOBHOCTb K aKTHBHOMY Y4YaCTHIO B 06C}’)K,Z[CHI/II/I O6H.I€CTB€HHO-3H&‘II/IMBIX " 3TUYCCKUX HpO6J’I€M,
CBA3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUCM IIOCTI/I)KGHI/Iﬁ (bI/ISI/IKI/I;

— OCO3HAHHEC BaA)KHOCTHU MOPAJIBbHO-3THYCCKUX IMPUHIMUIIOB B ACATCIbHOCTHU y‘{éHOFO.
Icmemuueckoe eocnumanue:

— BOCIPUATHUC 3CTCTUYCCKHUX KAa4YCCTB (1)I/ISI/I‘IGCKOI‘/‘I HAYyKH: eé TapMOHHUYHOI'O ITOCTPOCHUA, CTPOT'OCTH,
TOYHOCTH, JAKOHNYHOCTH.

H(EHHOCInM HAYy4YHO020 NO3HAHUA .

— 0CO3HaHME EHHOCTH (PU3NYECKON HayKH KaK MOIIHOIO HHCTPYMEHTA MIO3HAHUS MUPA, OCHOBbI
Pa3BUTHUS TEXHOJOTHNA, BAJKHEUIIIEH COCTABIIAIOIIEH KYJIBbTYPBI;

— pa3BUTHE HAYYHOI JTFO003HATEILHOCTH, HHTEPECa K UCCIIEIOBATEILCKOM eI TEIbHOCTH.
Dopmuposanue Kynbmypol 300p06b3 U IMOUUOHAILHO20 O1AZONONYUUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOT0 00pa3a KU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BaXHOCTH TIPaBUJI O€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HA JIOPOTax, C AMEKTPUUECKUM U TETIIOBBIM
000pyI0BaHUEM B JIOMAITHUX YCIIOBUSX;

— C(l)OpMI/IpOBaHHOCTB HaBBIKa pe(I)J'IeKCI/II/I, MpHU3HAaHUEC CBOCTO IIpaBa Ha OIJ_II/I6Ky H TAKOr'o K¢ IIpaBa y
APYroro 4cjioBCKa.

Tpyooeoe ¢éocnumanue:

— AKTHBHOC Y4YaCTHUC B pCHICHUHN NPAKTUICCKUX 3ada4 (B paMKax CEMbU, IIKOJIbI, TOpPOJA, Kpaﬂ)

TE€XHOJOTMYECKON U COLMAIbHON HAapaBICHHOCTH, TPEOYIOUINX B TOM YHUCIe U (U3NYECKUX 3HAHUII;
— MHTEpEC K MPaKTUYECKOMY U3YUEHUIO Mpodeccuil, CBA3aHHBIX ¢ (PU3HUKOI.

Ixonozuueckoe sochnumanue:

— OpPUCHTAIUA Ha MPUMCHCHUC (I)I/I3I/I‘-ICCKI/IX 3HAHUM JJIs pelmiCHus 3a1a4 B o0iactu 01<py>1<aromel71
CpCabl, INIAHUPOBAHUS MOCTYIIKOB U OLICHKU UX BO3MOXXHBIX IMOCJIEACTBUI JJIs 01<py>1<arou1e171 CpCabI;

— OCO3HaHHe II00ATBHOrO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHus.

Aoanmayusa 0d0yuarouiezoca K UsMEeHAIOUWUMCA YC08UAM COUUATbHOU U RPUPOOHOIL CPeObL:
— MOTPeOHOCTh BO B3aMMO/IEHCTBUHU IIPU BHITIOJHEHUH UCCIIEIOBAaHUMN U MPOEKTOB (pr3nuecKoi
HaIPaBJICHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

— TOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AEITEIbHOCTD;



— MOTpeOHOCTh B (DOPMHUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIIe (DOPMYITUPOBATEH HJICH, TIOHSATHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;

— 0CO3HaHHe JAe(PUINTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;
— IUTAHUPOBAHME CBOETO PA3BUTHS B IPHOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUH;

— CTPCMJICHUC aHAJIU3UPOBATH U BBIABJIATH B3aMUMOCBA3U IIPHUPOJLI, 06H.[CCTBa 1 OKOHOMHUKH, B TOM
YHUCJIC C UCIIOJIb30BAHUEM (bl/ISI/I‘ICCKI/IX 3HaHHI>i;

— OIIEHKA CBOUX JICHCTBUI C y4ETOM BIMSHHUS Ha OKPY)KAIOILIYIO CPEY, BO3MOKHBIX TTI00aTbHBIX
OCJIEJICTBUM.

METAINIPEJMETHBIE PE3YJIBTATBI

YHI/IBepcaHBHHe IIO3HABaTCJIIbHBIC ,Z[GI‘/'ICTBI/IH

ba3zoevie nocuueckue oeiicmeu:
— BBISIBJISTH U XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKU OOBEKTOB (SIBJICHUI);
— YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS 7151 00OOIICHHS U CPaBHEHHS;

— BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B pacCMaTpUBAEMBIX (PaKTax, JTAHHBIX U HAOIIOJCHUSX,
OTHOCSALIMXCS K (PU3UUECKUM SIBIICHUSM;

— BBIABJIATH IPUYUHHO-CIICACTBCHHBLIC CBA3W IPHU U3YUCHHUU (1)I/I3I/I‘-ICCKI/IX SIBIICHHI 1 IMponeccoB; ACIaThb

BBIBOAbI C UCITIOJIB30BAHUEM ACAYKTHBHBIX U HHAYKTUBHBIX YMOSaKJIIO‘-IeHI/If/'I, BbIIABHUI'aTh I'UIIOTE3BI O
B3aUMOCBA3AX (1)I/I3I/I‘ICCKI/IX BCIINYHH,

— CaMOCTOSITENILHO BEIOMPATh CIOCO0 pelieHus yaeOHOH pU3nIecKoil 3a1aun (CpaBHEHNE HECKOIBKIX

BapUAHTOB PEIICHUs], BEIOOP HanOOoJIee MOAXOASIIETO ¢ yYETOM CAaMOCTOSTEILHO BBIJCICHHBIX
KPUTEPHEB).

ba3zoevie uccnedosamenvckue oelicmeust:
— UCIIOJIb30BATh BOIIPOCHI KAK HCCIIeJ0BATEIbCKUIM HHCTPYMCHT IIO3HAHUS,

— MPOBOJUTH 110 CAMOCTOSITEILHO COCTABJIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN (PU3NUECKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIe0BaHNE (PU3NUECKOTO SIBICHHUS;

— OLCHUBATH Ha IPUMCHUMOCTb U TOCTOBECPHOCTDH I/IH(I)OpMaI_[I/IIO, MOJIYUYCHHYIO B XOA€ NCCIICIOBAHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOATCIbHO (I)OpMYJ'II/IpOBaTL 0606H_ICHI/ISI " BBIBOJBI IO PE3yJIbTaTaM HpOBCI[éHHOTO
Ha6J'IIOILCHI/I$I, OIIbITa, UCCIICAOBAHMUA,

— MPOTHO3UPOBATH BO3MOXKHOE JIalIbHEHIIee pa3BUTHE (PU3NUECKUX IIPOIECCOB, a TAK)KE BBIABUTATh
IPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmavueii:

— NPUMEHSATH pa3InYHbIe METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI P MOUCKE U 0TOOpe MHPOPMALIUU HITH
JTAHHBIX C Y4ETOM IPEeIOKEHHON yueOHO! (pU3nIecKoil 3a1auu;

— aHaJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX BUIOB U GOPM
[IPE/ICTABIICHMS;

— CaMOCTOSITENIbHO BBIOUPaTh ONTUMANIbHYIO (hOpMY NpeAcTaBiIeHUsI HHGOPMAIIUU U UILUTIOCTPUPOBATH
pelaeMble 3a/1a4H HECIIOKHBIMU CXEMaMH, AUarpaMMaMy, HHOM rpadukoil 1 nX KOMOMHAITUSMH.



YHuBepcalbHbIE KOMMYHUKATHBHBIC IEHCTBHS
Obwenue:

— B X0/ 00CY>KIeHHs y4eOHOTO MaTepualia, pe3yabTaToB J1a00paTOPHBIX pPabOT U MPOEKTOB 33aaBaTh
BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOi TeMbI M BbICKa3bIBATh MJICH, HAIICJICHHBIC HA PEIICHUE 3a7a4H U
HOJJIepKaHUe OJIarokKeaaTeIbHOCTH OOIICHHS;

— COIIOCTABJIATH CBOU CYKACHUA C CYXKACHUAMU APYTUX YHYaCTHUKOB AHajIora, 06Hapy)KI/IBaTB pasinuuc
Hn CXO0JCTBO HOSHHI/Iﬁ;

— BBIpaKaThb CBOIO TOYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

— MyOJUYHO IPECTABIATH PE3YJIbTAThl BHITOJHEHHOTO (PU3MUECKOr0 ONbITa (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOEKTA).

Coemecmnasn oeamenpvHocms (COmpyoOHU1UeCmeo):

— MOHUMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U MHIUBUAYJILHOW PA0OTHI IPH PELICHUN
KOHKPETHOU (PU3HUYECKOU MPOOIICMEI;

— I[IPUHUMAThb OCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATH ﬂeﬁCTBHH o €€ JOCTHXKECHUIO:

pacnpeaensiTh poiar, 00CyXIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOU paboThl; 000011aTh MHEHHUS
HECKOJILKHX JTIOJICH;

— BBIIIOJIHATH CBOIO 4aCTb pa6OTbI, AOCTHUT'asA KaUCCTBCHHOI'O PE3YyJIbTaTa I1I0 CBOEMY HAIIPABJIICHUIO U
KOOpAUHUDPYS CBOU JICHCTBUS C APYIruMHU 4JI€HAMH KOMaH/bI;

—OICHHNBATh Ka4CCTBO CBOCTO BKJIaJa B O6HII/II71 MMPOAYKT IO KPUTCPHUAM, CAMOCTOATCIILHO
C(l)OpMy.HI/IpOBaHHbIM yY4aCTHHUKaMH BSaHMOﬂeﬁCTBHH.

YHI/IBepcaJ'IBHBIC PCTYJIATUBHBIC JIeNCTBUSA
Camoopzauus'auu}l:

— BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX, TPEOYIONUNX I pelieHus: (PU3NUECKUX
3HAHUI;

— OPHUEHTHPOBATHCS B Pa3IMUHBIX MOJX0aX MPUHITUS pelleHnH (MHIMBUIYaJIbHOE, IPUHATHE
pelleHts B IpyIIe, IPUHATHE peIlIeHUH rpynmnoil);

— CaMOCTOATCIIBHO COCTABJIATE aJITOPUTM PCIICHUA (1)1/131/1[1601(0171 3aJa4u UM I1JIaHa UCCIICA0OBAaHUs C

y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEeHTHPOBATh MpeiaraeMble
BApUAHTBI PELICHUN;

— JlenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
Camoxonmpons (peghrexcus):
— JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYyal[H U MpeiaraTh MiaH e€ U3MEeHEHUS;

— OOBSCHATH NPUYMHBI JJOCTHXKEHUS (HEOCTHKEHUS) Pe3yJIbTaTOB IEATEIIbHOCTH, 1aBaTh OLICHKY
npuoOpeTEHHOMY OTIBITY;

— BHOCUTbH KOPPEKTHUBBI B IEATEIBHOCTH (B TOM UHUCIIE B X0/ BBIMOJTHEHHS (PU3UUECKOTO UCCIIETOBAHUS
WIN TIPOEKTa) Ha OCHOBE HOBBIX 00OCTOSTENHCTB, H3MEHUBIINXCS CUTyallui, YCTAHOBIIEHHBIX OIIMOOK,
BO3HMKIIUX TPYIHOCTEH;

— OLOCHHUBATH COOTBCTCTBUC PE3YyJbTaTa LCIIN 1 YCIIOBUAM.

3M0l(ll0HaJleblﬁ UHmMeliekm:



— CTaBUTH ce0sl Ha MECTO APYTOro 4ejJoBeKa B X0/1€ CIopa WIX JUC KyCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTo.

Ilpunamue cedn u opyaux:

— MpU3HABaTh CBOE MPaBO Ha OLIMOKY MPHU pelIeHUH (PU3NUECKHUX 3a]a4 WIH B YTBEP)KICHHUIX Ha
Hay4HbIC TEMBI U TAKOE K€ MPaBO JIPYTroro.

IHNPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaxaTh CPOPMHUPOBAHHOCT y O0YUAFOIIHXCS
YMEHUM:

— HCIIOJIb30BATh MOHATHS: PU3NYECKUE U XUMUUECKHE SBJICHUS; HAOI0IeHIE, SKCIIEPUMEHT, MOJIEb,
TUIO0TEe3a; eAUHUIIBI (PU3NYECKUX BETMYHMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe); MEXaHMYECKOE JIBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHEUHOE),
TPaeKTOPHSl, paBHOACUCTBYIOIIAs cull, nedopmanus (yrnpyras, miiacTu4eckas), HeBECOMOCTb,
COOOILAOIIUECS COCYIbI;

— pasznuyath sBrieHus (Aud@y3us; TemIoBoe IBMKEHUE YaCcTHUI] BEIIECTBA; PABHOMEPHOE JIBHKCHHE;
HEPAaBHOMEPHOE JIBM)KECHUE; UHEPLIUS; B3aUMOJEHCTBHUE TEJI; PABHOBECUE TBEPBIX TEJl C 3aKPEIUIEHHON
OCBI0 BpALICHHUS; Tepenava JaBICHUs TBEPABIMH TellaMH, >KUIKOCTSIMH W Ta3aMH;, aTMoc(epHoe
JIaBJICHHUE; IUIaBaHUE TeJ; MPEBpALCHUs MEXaHUYECKOM PHEpPruu) Mo OMNHMCAHUIO HUX XapaKTePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOMINX JTaHHOE (PU3MUECKOE SBICHNUE;

— pacno3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOILEM MUPE, B TOM YUCIIE
¢uznyecKue SBICHUS B IPUPOE: IPUMEPDI IBHIKEHUS C PA3IMYHBIMU CKOPOCTSIMU B )KUBOM M HEXKUBOM
pUpoJIe; AeMCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOr0O AaBJICHUS HA )KUBON
OpraHu3M; IIaBaHUE PbIO; phIYary B TEJIE YEIOBEKa; IPU ATOM MEPEBOANTH MPAKTUUECKYIO 3a/1a4y B

y4eOHY0, BBIJIEISITH CYIIECTBEHHBIE CBOMCTBA/MIPU3HAKH (PU3MUECKUX SBICHHUII;

— OMHCHIBATh U3YUCHHBIE CBOICTBA TN M (PU3UUECKHE SIBICHUS, UCTIONb3YS (GU3NUECKUE BEITUYUHBI
(Macca, 00bEM, TIIOTHOCTD BEIIECTBA, BPEeMs, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHIIAa YIIPYTOCTH, CUJIa
TSDKECTH, BEC Tela, CUJla TPeHUs, TaBJieHne (TBEPIOTO Tella, KUIAKOCTH, ra3a), BRITAIKHWBAIOIIAS CHIIA,
MexaHu4ecKas paboTa, MOIIHOCTD, MJIEYO CHUJIbI, MOMEHT CHUJIbI, KO (PHUITUEHT MOJIE3HOTO JIEUCTBUS
MEXaHHU3MOB, KHHETUYeCKas ¥ MOTEHIHAIbHASL YHEPT U ); IPU ONMMCAHUM MPABUIHHO TPAKTOBAThH (HU3H
YECKUU CMBICI UCIIOJIb3YEMbIX BETHUMH, UX 0003HAYCHUSI U eAUHUIIBI (PU3NYECKUX BETUYHH, HAXOIUTh
(GOpMyJIBI, CBSI3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BEIMYUHAMU, CTPOUTDH IpapuKu
M3YYECHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIHYHH;

— XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKHUE SBJICHHS U MPOIECCHI, HCTIONB3YS MPaBHIIA CIOKEHHUS
cu (BIOJIb OJTHOM TpsiMoi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumenaa, MpaBUiI0 paBHOBECHUS
pbiyara (670Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHMUECKOM SHEPTUU; TIPH STOM
JaBaTh CIOBECHYIO (DOPMYTHPOBKY 3aKOHA M 3aITMCHIBATH €T0 MATEMAaTUYECKOE BBIPAKECHUE;

— 00BACHATDH (pr3HUECKUE SBJIEHUS, MPOLIECCHl W CBOWCTBA TeJl, B TOM YMCIIE M B KOHTEKCTE CUTyallui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUNHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
o0BsicHeHUE U3 1—2 JIOrMYeCKHX MIAroB ¢ OMopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUM,
bu3nyecKuX 3aKOHa WU 3aKOHOMEPHOCTH;

— pemarb pacy€THbIe 3a7auu B 1—2 1eiicTBUS, UCIIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE

(1)I/IBI/I‘I€CKI/IC BCJIMYMHBI: HA OCHOBC aHA/IM3a YCJIOBH: 3aJa4u 3allMChIBATh KPATKOC YCJIOBHUEC, IO



CTaBJISATh (PU3NUECKHE BETUYUHBI B OPMYJIIbI U IPOBOAUTH PACUEThI, HAXOJUTH CIIPABOYHBIE JTaHHBIE,
HE0OXOUMBbIE JJIs PEIICHUs 3a]a4, OLICHUBATh PEATUCTUYHOCTD MOTYYEHHON (PU3HUECKOI BEIMYMHBL;

— pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOXKHO PEIIUTh IIPU MOMOIIN (PU3NIECKUX METOJIOB; B ONUCAHUU
HCCJIEJIOBAHMSI BBIJCIATH ITPOBEPSAEMOE MPEAINOIOKEeHHE (TUIIOTE3Y ), Pa3indaTh U HHTEPIPETUPOBATH

HOJIy‘-IGHHLIﬁ PE3yJIibTaT, HAXOAUTH OIIINOKH B XOJ¢ Oo1bITa, ACJIaTh BBIBOJBI I10 €TI0 pE3yJibTaTaM;

— MPOBOJUTH OIBITHI MO HAOIIOACHUIO GU3UYECKUX SABJICHUHN WK (PU3HUYECKUX CBOWUCTB TEII:
(dbopMyIIMpPOBATh MPOBEPSIEMBIC TTPEIOIIOKECHUS, COOMPATHh YCTAHOBKY U3 MPEATI0KEHHOTO
000pyI0BaHus, 3aMUCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOL;

— BBITIOJIHATH NPSIMBIE H3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tella, 00bEMa, CHITBI i TEMIIEPATYPHI C
HCIIOJIb30BaHUEM aHAJIOTOBBIX M HU(PPOBLIX TPUOOPOB; 3aMIUCHIBATH MTOKA3aHUs TPUOOPOB C YUETOM
3aJIaHHON aOCOJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— MPOBOAUTH UCCIICIOBAHNE 3aBUCUMOCTH OJIHON (PM3UUYECKOI BEJIMUYUHBI OT IPYTOM C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCIMOCTH YT PABHOMEPHO JABIKYIIETOCS Tela OT BpeMEHU
JBUKCHHSI TeJIa; CHJIBI TPSHHSI CKOJILKCHUS OT Beca Telia, KadecTBa 00paOOTKH MMOBEPXHOCTEH TN U
HE3aBHCUMOCTHU CHJIBI TPEHUS OT IUIOLIAAN COIPUKOCHOBEHUS TEII; CUJIbI YIIPYTOCTH OT YIAJIMHEHUS
MPYKUHBI; BHITAIKUBAIOIIEH CHIIBI OT 00BbEMA MOrpy>KEHHOM YacTH Tella M OT INIOTHOCTH JKUIKOCTH, €&
HE3aBHCHUMOCTH OT IUTIOTHOCTH TeJia, OT MIyOHHBI, Ha KOTOPYIO MOTPYKEHO TEJO0; YCIOBUMN TIaBaHUS
TEJI, YCJIOBUHM PAaBHOBECHS pbluara u 0JI0KOB); y4aCTBOBAThH B MJIAHUPOBAHUU YU€OHOTO MCCIIEAOBAHMUS,
coOupaTh YCTAHOBKY U BBITIOHITH U3MEPEHUS, CIEAYS IPEIIIOKECHHOMY TUTaHy, (PHUKCUPOBATH
pe3yNbTaThI MOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJIE MPEIIOKEHHBIX TaOIHIl U
rpaduKoB, IeJIaTh BBIBOJIBI 10 PE3yIbTaTaM HUCCIICIOBAHMS;

— MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BETUUUH (IJIOTHOCTh BELECTBA KHUJIKOCTH U
TBEPAOTO TEJIA; CUIIa TPEHUS CKOJIbKXEHUS; JaBICHUE BO3/1yXa; BBITAJKUBAIOLIAsA CUlA, IEHCTBYIOIIAs HA
HOTPYXEHHOE B KHUJIKOCTh TENI0; KO3PPHUIIMEHT MOJIE3HOT0 AEHCTBHSI MPOCTHIX MEXAHU3MOB), CIIEYS
NPEJI0KEHHOW MHCTPYKIUU: TIPU BBIIOJIHEHUH U3MEPEHUI cOOMpPaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY

U BBIYUCIIATH 3HAYEHNE HCKOMOW BETMYUHBI;
— c00JI01aTh MpaBUiIa TEXHUKU 0€3011acCHOCTH IIpH paboTe ¢ 1ad0paTopHBIM 000pYI0BaHUEM;

— YKa3bIBaTh MPUHIMIIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTMHAMOMETP, COOOLIAIOIIUECS COCY Ibl, OapOMETp, pbIuar, MOBM>KHBIM U HETTOIBUKHBIHN OJIOK, Ha
KJIOHHASI IIJIOCKOCTB;

— XapaKTepu30BaTh MPUHIUIIBI IEHCTBUS U3YUYEHHBIX TPHUOOPOB U TEXHHUUECKUX YCTPOICTB € OMOpOi
Ha UX ONKCaHUs (B TOM YHCJIe: MOALUIMITHUKH, YCTPOWCTBO BOJONPOBO/IA, THIPABIMUECKU Mpecce,
MaHOMETp, BBICOTOMED, MOPUIHEBON HACOC, APEOMETP), UCIIOIb3Ys 3HAHUS O CBOMCTBAX (U3UUYECKUX
SBJICHUH 1 HEOOXOUMBbIe (PU3MUECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

— MPUBOJUTH IPUMEPHI / HAXOAUTH HH(OPMALIHIO O MPUMEpaxX MPAKTHUECKOTO UCIIOIb30BaAHUS
¢buznyecKux 3HaHUM B MOBCETHEBHOM JKU3HM ISl oOecrieueHus: 0€30MacHOCTH TP 0OpaIieHn ¢
npubopaMy U TEXHUYECKMMHU YCTPOICTBAMU, COXpaHEHUS 370POBbs U COOIIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYXKAIOLIEH Cpene;

— OCYIIECTBJIATH 0T60p HCTOYHUKOB I/IH(l)OpMaI_[I/H/I B CETH I/IHTepHeT B COOTBETCTBHU C 3a1aHHBIM
IMOUCKOBBIM 3aIlIpOCOM, Ha OCHOBC UMCIOIINXCA 3HAHUM U HyTéM CpaBHCHHA pa3JIMIHbIX HCTOYHHUKOB

BBIJICJIATH MH(POPMALIUIO, KOTOpast SIBISICTCSI MPOTHUBOPEUYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;



— HCII0JIb30BATh MPH BBIMOJHEHUH YUEOHBIX 3aJJaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATYPY PUZNYECKOTO
coJlepKaHusl, CIPAaBOYHbIE MaTepHalIbl, peCypchl ceTH MHTepHEeT; BIaeTh NpuéMamMu KOH
CIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIINH U3 OJHON 3HAKOBOI CHCTEMEBI B IPYTYIO;

— c0371aBaTh COOCTBEHHbIE KPAaTKUE MHUCbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE 2—3 MCTOYHUKOB
uH(popMauu GU3NYECKOTO COACPKaHUs, B TOM YKCIe MyOJINYHO JesiaTh KpaTKue COOOIIeHHS O
pe3yybTarax MPOEKTOB WM YUeOHBIX UCCIICOBAHMIA, TPH 3TOM IPAMOTHO UCIOJIL30BATh NU3YUCHHBIN

NOHSATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIIJICHUE MPE3EHTALINCH;

— IIPpH BBIITOJIHCHUH y‘le6HBIX ITPOCKTOB U I/ICCJ'Ie,I[OBaHI/Iﬁ pacnpeacisaTb 00513aHHOCTH B TpYIIIIC B
COOTBCTCTBHHU C ITOCTABJICHHBIMU 3aJa4daMi, CJIICAUTH 3a BBITIOJTHCHHUECM IIJIaHA l[GfICTBPIﬁ, aJICKBAaTHO
OLICHUBATh COOCTBEHHBII BKJIaZ B ACATCIIBHOCTD I'PYIIIIbI; BBICTPAUBATh KOMMYHHUKATUBHOC
BSaI/IMO,Z[efICTBHe, YUUThIBAsA MHCHHUE OKPYXAIOMIUX.



TEMATHYECKOE IIJTIAHUPOBAHHUE

KoJnuecTBo yacos
Bujbl refiTe/IbHOCTH
Ne | HaumeHOBaHMe pa3/ieioB M TeM Harta Buabl, popmbl DJIeKTPOHHbIE
n/n | NporpaMmsl H3y4YeHHS KOHTPOJIs (uudposbie)
BCEro | KOHTPOJIbHBIE | IPaAKTHYECKHE obpa3oBaTelibHbIE
padoTsI padoTsI pecypchbl
Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MHpPa
1.1. | ®uzuka — HayKa 0 mpupoje 2 0 0 02.09.2022 | BoisBneHue pasznuduii Mexay ¢pusndeckuMu n xumudeckumu npespauieHusimu (MC | Yerasrit onpoc; POII
11.09.2022 | — xumus);
PacrniozHaBaHue 1 KiIaccu(puKanus GU3MIECKHX
SIBIICHUH:; MEXaHHYECKUX; TEIUIOBBIX; JJIEKTPHIECKHX;
MAarHUTHBIX ¥ CBETOBBIX;
Habmronenue u onvicanue (pU3MIECKUX SIBICHUIT;
1.2. | ®uzuyecKne BeJHIHHBI 2 0 1 12.09.2022 | OmpepeneHne HEHBI IETCHUS IIKAIbI H3MEPHUTEILHOTO MPHOOpa; Ipaktuyeckas POLI
16.09.2022 pabora;
1.3 | EcTecTBeHHO- HAYYHBII MeTO 2 1 1 19.09.2022 | BpiaBIKEHHE THIIOTE3; OOBSCHAIONIMX IPOCTHIE SIBICHNUS; HAIIPUMEpP:— HOoUeMy Konrponbnas POII
MO3HAHUSA 23.09.2022 | ocraHaBIMBaeTCA IBMKYIIEECS 110 TOPU3OHTAIBHON MOBEPXHOCTH TEJIO;— MoYeMy B | paGora;
JKapKyI0 IOr0Jy B CBETJION OJIEXkK/Ie TIPOXJIaHEH; YeM B TEMHOIA; IIpakTnyeckas
Ipennoxenue cioco60B MPOBEPKH THITOTES; paboTa;
IMpoBesieHne MccIeI0BaHNS 10 IPOBEPKE KAKOH MO0
THIOTE3Bl; HAIIPHMEp: JAIBHOCTH MOJIETA MIApHKa;
IMYIEHHOTO TOPU30HTANIBHO; TeM OOJIbIIIE;
yeM OoJIblIIe BHICOTA ITyCKa;
IMocTpoenne npocTreiimmx Mojenelt GpU3MIecKnX sBICHUH (B BUIE PHCYHKOB
WM CXEM); HallpUMep MaicHHE MPEAMETa; IPIMOIHHEHHOE PacpoCTpaHeHHEe
cBeTa;
Hroro 1o pazaery 6
Pasnien 2. IleppoHayajbHbIE CBEICHUSI O CTPOCHUH BellleCTBA
2.1. | CTtpoenne BemecTBa 1 0 0 26.09.2022 YcTHBI# onpoc; POII
30.09.2022 Habnronenue 1 HHTEPIPETALHsI ONBITOB;

CBHUJICTEIBCTBYIONINX 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHH BELIECTBA: OIBITHI C
pacTBOpEeHHEM Pa3IHYHBIX BENIECTB B BOJE;

OreHKa pa3MepOB aTOMOB ¥ MOJIEKYJI C HCIIOJIB30BaHUEM (oTOTpaduii;
MOJTy4YEHHBIX Ha aTOMHOM CHJIOBOM MuKpockore (ACM);

Omnpezenenue pa3MepoB MabIX Tell;




2.2. | NBumkenne U B3aHMOJIelicTBHE 03.10.2022 | Habnronenue u o0bsiCHEHHE OPOYHOBCKOTO ABWKCHUS M sIBICHUs AU dy3nm; Ipaktiyeckas POII
YacTHIL BeleCTBA 07.10.2022 | IIpoBeneHKe U OOBSICHEHUE OIBITOB IO HAOJIOICHUIO TEIIOBOTO PACIIMPEHUS ra3oB; | padorta;
[IpoBeneHue U 0OBICHEHNE OMBITOB IO OOHAPYIKEHHUIO CUIT MOJICKYJISIPHOTO
MPUTSDKEHUS. M OTTAJIKUBAHMS;
2.3. | ArperaTHble COCTOSIHHSI 10.10.2022 | Onucanue (¢ HCIOIb30BaHUEM MPOCTHIX MOIENEH) OCHOBHBIX Pa3JIMIHil B CTPOCHUM | YCTHBIH 0npoc; POII
BelecTBa 14.10.2022 | razos; CaMOCTOsATENbHAS
JKUJIKOCTEH M TBEPIBIX TEIT; pabora Nel;
OObsiCHEHHE MaJION C)KMMAEMOCTH KUAKOCTEH U TBEPABIX TEJ;
GOJIBILION C)KUMAEMOCTHU ra30B;
OO6bsicHeHIE cOXpaHeHHsT POPMBI TBEPIBIX TEN M TEKYYECTH KHUIKOCTH; [IpoBeneHe
OIIBITOB; IOKA3bIBAIOIIMX; YTO B TBEPIOM COCTOSIHHH BOIbI YACTHIIBI HAXOISATCS B
CpeIHeM Jaliblie pyr OT Apyra
(IIOTHOCTH MEHBIIE);
YeM B HKHIKOM;
YcraHOBIIEHHE B3aNMOCBSI3U MEXKY OCOOEHHOCTSIMHU arperaTHbIX COCTOSHUIMA
BOJIbI M CYILIECTBOBAHUEM BOJHBIX oprann3MoB (MC — Guouorus; reorpadus);
Hroro no pazueny
Paznen 3. IBuskenune u B3auMojaeiicTBue TeJ
3.1. | MexaHH4YeCKOe IBHKEHHE 17.10.2022 YcerHbli onpoc; POII
HccrenoBanne paBHOMEPHOTO JABHKEHHS U OTPE/IEIICHUE €ro MPH3HAKOB;
28.10.2022 N KonTposnbHast
HabutroieHre HepaBHOMEPHOT'O JABHYKCHHS U OIIPE/ICITICHIE €0 OTIIMYHIA OT
pabota; CamoorieHKa
PaBHOMEPHOTO BHYKSHUSL;
C HCITOJIE30BAHHEM
Penrenue 3a/1a4 Ha OIPE/ICIICHIE Ty TH;
«O1IeHOYHOT O
CKOPOCTH U BPEMEHU PaBHOMEPHOTO JIBHIKCHUST;
JIHCTa;
Awnanu3 rpadMKoB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHH; >
3.2. | Muepuusi, Macca, INIOTHOCTH 07.11.2022 | OOBsicHeHUE U IPOTHO3UPOBAHUE SBJICHHUM; YcTHBI ompoc; POIIIL
18.11.2022 | 0OycCIOBIICHHEIX HHEPLUEH; TTuceMeHHBII
HaIpHUMep: YTO MPOUCXOIHUT HPH TOPMOKSHHH HIIH PE3KOM MaHEBpE aBTOMOOMIIS; KOHTPOJIB;
MOYeMy HEBO3MOYKHO MIHOBEHHO MPEKPATUTD IBIKEHUE Ha BEIOCHIICIE HITH TecrupoBaHue;

caMoKaTe U T. 11.;

ITpoBeneHue u aHAIN3 OIBITOB;

JIEMOHCTPHPYIOIUX U3MEHEHHE CKOPOCTH ABIDKEHHS Tella B pe3yJIbTaTe JeHCTBUS Ha
HETO IPYTHX TeI;

Penrenne 3aa4 Ha onpeieTIeHNE MacCHl Tena; ero 00bEMa M IIIOTHOCTH;
IIpoBeneHne U aHAIN3 OMBITOB; JEMOHCTPUPYIOIIUX 3aBHCHMOCTD

U3MEHEHHUs CKOPOCTH TeJa OT €r0 MACChI IPU B3aHMOJCHCTBHIH TEIL.;

H3mepenue Macchl TeIa pa3IUIHbBIME CIIOCOOaMHU;

Ornpe/ieneHne IIOTHOCTH TeJla B Pe3yJIbTaTe H3MEPEHHUs €r0 Macchl 1 00bEMa;




3.3. | Cuaa. Buasl cuix 14 21.11.2022 YerHsblii onpoc; POII
20.12.2022 KonrponbHas
. pabora;
W3yyenue B3aMMOJICHCTBUS KaK IIPUYMHBI M3MEHEHHSI CKOPOCTH TeJla UJIH ero ITpaxTiueckas
nedopmanum; paGora;
OnucaHue peasibHbIX CUTYalUid B3aUMOIEHCTBUS TEJl C IIOMOLIBIO MOJIEIIEH; B TIUKTAHT;
KOTODBIX BBOJHTCS MOHSTHE U U300pakeHHe CUIibl; VI3yueHue CUITbl yIpyrocTH. CaMOOLEHKa ¢
VccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT YAJIMHEHHS PE3UHOBOTO LIJHypa HCTIONE30BAHMEM
WU TIPYKUHBI (C TOCTpoeHHeM rpaduka); AHaIN3 NPAKTUYECKUX CUTYaIHid; B «OLEHOUHOro
KOTOPBIX MPOSIBJIAETCS JEHCTBUE CUJIIbI YIIPYTOCTH (YIIPYTrOCTh Msiya; KPOCCOBOK; HCTaY,
BETOK JIepeBa U Jp.); AHAJIU3 CUTYALMi; CBA3aHHBIX C SBJICHUEM TATOTEHUS.
OOBsicHeHHnE OPOUTANBLHOTO ABMKEHHUS IUIAHET C UCIIOJIb30BAHUEM SBJICHHS
TAroTeHus 1 3akoHa uaepuun (MC — actpoHomusi).; Mi3MepeHue Beca Tena ¢
noMouipio quHamomeTpa. OG0CHOBaHHE ITOrO CIIOC00a H3MEPEHUSL;
AHaIN3 U MOJICTUPOBAHUE SIBJICHUSI HEBECOMOCTH; DKCIIEPUMEHTAIBLHOE
MOJTyYCHHUE MPABHJIIA CIIOKEHHS CHIT; HAIIPABJICHHBIX BIOJIb OJTHOM MPSMOIA.
OnpeneneHue BEJIMYMHBI PAaBHOICHCTBYIOIEH CHIT;
V3yueHue cuibl TPEHHUS CKOJIBKCHUSI U CHIIBI TPEHHS TIOKOs1; VccneoBanne
3aBUCHMOCTH CHJIbI TPEHHUS OT BEca TeJla U CBOMCTB TPYLIMXCS
MoBepxHOCTeit; Pemenne 3a1a4 ¢ uemoabp30BanneM GopMyt st pacyéra
CHJIBI TSKECTHU; CHIIBI YIIPYTOCTH; CHJIBI TPEHHS;
Uroro mo pazaery 21
Paznen 4. laBienue TBEPABIX TeJl, *KUAKOCTEI U ra3oB
4.1. | JaBaenue. Ilepenaya naBjaenust 3 23.01.2023 YcTHBl onpoc; PO
TBEPABIMH TeJIAMM, ;KHIKOCTAMHI 31.01.2023 AHamis If O6BACHEHNE OMITOB U MPAKTHIECKIX VYcTHbI U
 razaMu CUTYaLMii; B KOTOPBIX TPOSIBIISIETCS CHJIA TaBJICHHUS; ———
O0ocHOBaHKE CIOCOOOB YMEHBIICHHS U YBEJIMUCHUS TABIICHUS; KOHTPOIS;
W3yyenue 3aBUCUMOCTH JaBJICHHS ra3a oT 00bEMa U Temrnepatypsl; Mzyuenue TeCTHpOB;Hne'
0cOOEHHOCTEH Iepeau JaBJICHHUs TBEPABIMA TEIAMH; KHUAKOCTSIMH H Ta3aMu. ’
OO60CcHOBaHHE Pe3yIHTaTOB OITBITOB OCOOCHHOCTSIMH CTPOCHYIS BEIIECTBA B
TBEPIOM;
XKHJIKOM U Ia3000pa3HOM COCTOSIHUSX;
DKCIepIMEHTAIBHOE JIOKa3aTeNIbCTBO 3aKoHa [lackas;
Pemenue 3amaq Ha pacu€T qaBneHus TBEPAOTO Tena;
4.2. | laBJieHH e KUAKOCTH 5 01.02.2023 | MccnenoBanue 3aBUCUMOCTH JABJICHHS )KUAKOCTH OT ITyOHHBI IIOTPYKSHUS U YcTHBI onpoc; POII
24.02.2023 | mI0THOCTH KUAKOCTH; TTuceMeHHBIH
HaGironenue 1 00bsCHEHIE TMAPOCTATHYECKOTO ITapaokca Ha OCHOBE 3aKOHA KOHTPOJIB;
TMackas; CamoolIIeHKa ¢
Vi3ydenne cooOIaloIIXCs COCYIOB; HCITIOJIb30BAHUEM
Pemenue 3a1a4 Ha pacu€T qaBICHUS )KUIKOCTH; «OI1IEHOYHOTO
OOBsiCHEHNE NPUHIIUIIA ISHCTBUS THIPABINYECKOTO Tpecca; AHaNIN3 1 00bsICHEHHE JIHCTaY;

MPAaKTUYECKUX CHTYAIUii; IEMOHCTPUPYIOIIMX MIPOSBIICHHE IaBICHHUS KUAKOCTH 1
3akoHa [Tackasst; HAPUMeEpP MPOLECCOB B OPTaHU3ME MPHU [Ty OOKOBOIHOM HBIPSHUH
(MC — Guonorus);




4.3. | AtmMocdepHoe 1aBiIeHHE 6 27.02.2023 | DxcniepuMeHTaIbHOE OOHAPYKEHHE aTMOC(EPHOTO TaBICHH; CamooleHKa ¢ POII
17.03.2023 | Ananu3 u 00BSICHCHHE OIIBITOB M IPAKTUUECKUX CHTYaIlUH; HCIIOJIb30BAHUEM
CBSI3aHHBIX C JIEHCTBHEM aTMOC(EPHOTO JaBICHHS; «OneHoyHoro
OOBsICHEHHE CYILIECTBOBaHHS aTMOC(ephl Ha 3eMIle U HEKOTOPBIX IUIaHETaxX HiIn JMcTa»; Y CTHBIA
e€ oTcyTcTBHSA Ha Apyrux ImiaHerax u Jlyne (MC — reorpadus; acTpoHOMUs); 01poc;
OOBbsICHeHNE H3MEHEHHS INIOTHOCTU aTMOC(EpHI C BEICOTON U 3aBUCHMOCTH TECTHPOBAHME;
aTMOC(EPHOr0 JIaBJICHHS OT BBICOTHI;
Pemnrenue 3amad Ha pacu€T aTMOCGHEPHOTO aBICHHU,;
W3yuenue yctpoiicTBa GapomeTpa aHEpOHIa;
4.4. | leficTBHe :KMIKOCTH M ra3a Ha 7 20.03.2023 | OxcnepuMeHTanbHOE OOHApyXKeHUE AEHCTBUS JKHIKOCTH U ra3a Ha MOTPYXEHHOE B | YCTHBIH OHpoc; POII
MOrpy:k€HHOE B HUX TEJ10 19.04.2023 | HuX TenO; Konrponbnas
OmnpereneHue BbITAJIKUBAIOIIEH pabora;
CHJIBI; ICHCTBYIOLIEH HA TEJIO; IIpakTnueckas
MIOTPYKEHHOE B JKH/KOCTb; pabota; CamooneHKa
ITpoBeneHue n 00CykKJEHHE OIIBITOB; C UCIIOJIb30BaHUEM
JACMOHCTPHUPYIOUIUX 3aBUCUMOCThH BbITaJ'lKl/IBaIOIJ_leﬁ ((OHGHO‘IHOTO
CHJIBI; ICHCTBYIOLIEH HA TEJIO B XKUKOCTH; THCTaY,
0T 00b&Ma MOrpyKEHHOH B KMAKOCTH YaCTH Tl M OT INIOTHOCTH >KUIKOCTH;
HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B KHJKOCTh
9JacTH Teja;
Pemenue 3anau Ha nprMeHeHHe 3aK0HAa ApXUMeJia U yCJIOBUS IIJIaBaHus Tell;
Uroro mo pazaery 21
Paznen 5. Pa6oTa m MOIHOCTH. DHEPrus
5.1. | PadoTa n MOIIHOCTH 3 20.04.2023 | OxcnepuMeHTaIbHOE OIpeeNeHue MeXaHHIeCKOH paboThl CUIIBI TSDKECTU IPHU CamoorieHka ¢ POIN
28.04.2023 | mageHuH Tena ¥ CUIbI TPEHUS IPH PABHOMEPHOM IepeMelIeHUH Tela Mo HCIIOJIb30BAaHUEM
TOPU30HTATIEHOM MOBEPXHOCTH; PacyéT MoIHOCTH; pa3BHBAEMOI IpH MOABEME 1O «OneHoyHoro
JIECTHHIIE; JIHCTay;
Pemenve 3amaq Ha pacyéT MeXaHNIECKOH pabOTHI M MOITHOCTH; YcTHBIH onpoc;
5.2. | IIpocThie MeXaHH3MBI 5 01.05.2023 | OmpeneneHne BBIUIPHIIIA B CHJIE IPOCTHIX MEXAHH3MOB Ha IIpUMepe YcTHBI ompoc; POII
12.05.2023 | pbluara; MOABMKHOTO U HEMOABIKHOTO OJIOKOB; HAKIIOHHOMN MIOCKOCTH; TTuceMeHHbII
HccnenoBaHue yclnoBUsI paBHOBECHS PBIUAra; KOHTpOJIB;

OO6HapyxeHre CBOUCTB MIPOCTHIX MEXaHU3MOB B Pa3IHIHBIX

HWHCTPYMEHTAX ¥ IPHCIIOCOOICHNUSIX; HCIIOJIb3YEMBIX B OBITY ¥ TEXHHKE;

a TaKke B XHBBIX opranu3zmax (MC — Ouosorus);

OKCIIepHIMEHTAIBHOE JOKa3aTeIbCTBO PABEHCTBA pabOT HPH MPUMEHEHUH IPOCTHIX
MEXaHH3MOB;

Onpenenenune KI1J] HakIOHHOMH MI0CKOCTH;

Penrenue 3aga4y Ha NpUMEHEHUE NpaBUIla paBHOBECHs pryara u Ha pacuét KI1/1;




5.3. | Mexanuyeckasi JHeprus 4 15.05.2023 | DxcriepuMeEHTaNbHOE ONpPEE/ICHHE H3MEHEHNsI KUHETUUECKOH U MOTEHIHAIbHON YcTHBI onpoc; PoOII
30.05.2023 | sHepruum Tena npu €ro CKaThIBAHUM 110 HAKJIIOHHOH INIOCKOCTH; Kontponbpnas
DopMyIHpOBaHHE HA OCHOBE UCCJIEIOBAHMS 3aKOHA COXPAHEHHUs MEXaHHYECKOH pabora;
SHEPIUH;
O6cyxaeHHe IPaHHL] IPUMEHUMOCTH 3aKOHA COXPAaHEHHs SHepruy; Pemienue 3axaq ¢
UCIIONB30BAHIEM 3aKOHA COXPAaHEHUS YHEPTHH;
Uroro o pazzaeny: 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME




ITOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoIMuecTBO YaCoB Hara Buasi, popmsl
n/n HU3yYeHUsl | KOHTPOJIs
BCero
KOHTPOJIbHBIE | IPAKTHYECKHE
padoTsI padoThI
1. | ®usuka -Hayka o mpupoze. 1 0 0 01.09.2022 | YcrHbI# onpoc;
2. 1 0 0 05.09.2022 | YcrHsI# onpoc;
MeToabl HayYHOTO MTO3HAHUS
3. 1 0 0 08.09.2022 | Tectuposanue;
dusnyeckre BEINYUHBI, HX
€IMHULBI ¥ TPUOOPHI AJIS
H3MEpEHUst
4. 1 0 1 12.09.2022 | IIpakTudeckas
Uzmepenne ¢puzndeckoit pa6ota;
BennuuHEL JlabopaTtopHas
pabota "H3mepenne o0bema
JKUJKOCTH U TBepaoro rena'
5. 1 0 1 15.09.2022 | [IpakTuyeckas
HccnenoBanue 3aBUCUMOCTH pabora;
OJTHOM (PM3MUECKON BETUIHHBI
ot apyroii. JlabopaTopHas
pabora " MccnenoBanue
3aBUCHUMOCTH Iy TH
PaBHOMEPHO JBHXKYIIETOCS
TeNa OT BpEMEHH JIBHKECHUS
Tena
6. N 1 1 0 19.09.2022 | KontponbHas
O6o0maronuii ypok mo Teme
pabora;
"Yro m3yuaer puzuka".
Konrtponbnas padota
7. . 1 0 0 22.09.2022 | YcrHBIH onpoc;
Monekyna — meapyaiias
YacTHIIa BEIIECTBA
8. 1 0 1 26.09.2022 | IlpakTrueckast
JlabopaTtopHas paboTa o paGora;

OIPEICIICHHIO Pa3MEPOB
MaJbIX TEJI METOAOM PAI0B




JIBIKEHME YacTHUI BELLIECTBA.
CBsI3b CKOPOCTHU ABHKEHUS
YacTHI] C TEMIIEpaTypoil.
BpoyHOBCKOE BHKEHUE.

Mudbdysus

29.09.2022

ITnceMeHHEBIN
KOHTpOIIb;

10.

BsaumonelicTBrue 4acTHIL
BEILECTBA

03.10.2022

TectupoBanue;

11.

B3anMocBs3s Mexy
CBOWCTBAMU BEILIECTB B PA3HBIX
arperaTHbIX COCTOAHUAX U UX
aTOMHO MOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH
arperaTHbiX COCTOSIHUM BOJbI

06.10.2022

3auer;

12.

O6o0maronuii ypok mo teme:
"CtpoeHue BeniecTna'.
KonTponbhas padora

10.10.2022

KountponbHas
pabora;

13.

MexaHnunueckoe OBUKEHUE.
PaBHOMeEpHOE U
HEPAaBHOMEPHOE JIBUKEHUE

13.10.2022

ITnceMeHHBIN
KOHTPOJIb;

14.

CkopocTh

17.10.2022

TectupoBanue;

15.

I'paduueckoe npencraBnenne
JBMKCHUS

20.10.2022

JIMKTaHT;

16.

CpenHsas CKOPOCTh MPU
HEPaBHOMEPHOM JABHKCHHH.
Pacuér mytu u BpemeHu
JBIDKEHUS

24.10.2022

ITnceMeHHBIN
KOHTPOJIb;

17.

SBnenve nHepun. 3aKOH
WHEPLIHN

27.10.2022

JuKTaHT;

18.

BsaumogaelicTBue Ten Kak
MPUYMHA U3MEHEHUSI CKOPOCTH
JIBHOKEHUS TEI

07.11.2022

CamoorieHka ¢
HCIIOIB30BaHUEM
«O11eHOYHOTr 0
JIACTAY,




19. 10.11.2022 | YcrHBIii ompoc;
Macca kak Mepa HUHEpTHOCTH
Tena

20. 14.11.2022 | YcrHBIi om1poc;
[TnotHOCTH BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM
MOJICKYJI B €IMHHIIE 00hEMA
BEIIECTBA

21, 17.11.2022 | IIpaktuueckas
JlaboparopHnas pabora paboTa;
"Omnpenenenne MIOTHOCTH
TBEPAOTO TeJla C TOMOIIHI0
BECOB M H3MEPUTEIHEHOTO
uunuHApa"

22. 21.11.2022 | [IncbMeHHBIN
Pewenue 3agay. Pacuer maccel KOHTPOITE;
1 00beMa TeJa 1o ero
IJIOTHOCTH

23. 24.11.2022 | AukTaHT;
Cuia KaKk XapakTepUCTHKa
B3aUMOJICHCTBUS TEI

24, 28.11.2022 | [IncbMeHHBIN
SIBNEeHME TATOTEHUS U CHIIA KOHTDOITB;
Tshxectn. Crina TSHKecTH Ha
IPYTHX TUIaHETax

25. 01.12.2022 | YcrHsI onpoc;
Cuna ynpyrocTu U 3aKoH
I'yka

26. 05.12.2022 | AukTaHT;
Cunsl ynipyroctu. Bec tena.
HesecomocTb

27. 08.12.2022 | IlpakTrueckas
JlaGopartopHas paboTa pabora;
"I'pagynpoBaHue Mpy>KUHBI U
HU3MEPEHHUE CHJI
JUHAMOMETpPOM"

28. 12.12.2022 | ITuceMeHHBII
CnoxxeHue cuil, HapaBJICHHBIX KOHTPOJIb,
10 OJHOU HpSIMOIA.
PaBHOp€elcTBYIOIIIAs CHJT

29. 15.12.2022 | YcTHBIi o11poc;

Cuna tpenus. TpeHnue
CKOJIBXKEHUS U TPEHUE TTOKOS




30. 19.12.2022 | IIpaxkTudeckas
JlaGoparopHnas pabora pabora;
"N3y4eHne cuibl TpeHUS
CKOJTBKEHHSI TIPH TBVKCHUN
OpycKa 1o TOPU30HTATEHON
roBepxHoCcTH "TpeHue B
MIPUPOJIE M TEXHHUKE

31. | O6o6matonuii ypoK o Teme: 22.12.2022
"JIBUKEHHE U B3aUMOIEHCTBHE Camoorerka ¢
ren" HCIIONIE30BaHUEM

«O1eHo9HOTO
JIHCTay;

32. 26.12.2022 | KontponpsHas
KonTponbHas pabora o teme: paGora;

" JIBIDKEHHE W B3aUMOJICHCTBHE ’
Ten"

33. 09.01.2023 | YcrHsI onpoc;
Japnenune. CiocoOsl
YMEHBIICHUS U YBEIUICHUS
JIaBIICHUSI

34, 12.01.2023 .
Crioco0b! yMEHBIIICHUS U ITucemenHsId
YBEIMUYEHUS JTABICHUS KOHTPOJIb;

35. | HaBneHue raza 16.01.2023 | YcrHBIii ompoc;

36. | [ITneBMaTHYECKHE MAIIMHBI 19.01.2023 | TectupoBaHue;

37. | 3akon ITackans 23.01.2023 .

ITucemennsIi
KOHTPOIIb;

38. | JlaBnenue BHYTpH KUIKOCTH 26.01.2023 | YcrHbIH onpoc;

39. 30.01.2023 | 3auer;
3aBHCHUMOCTD JaBIICHUS
KHUJIKOCTH OT TITyOWHBI
norpy>xenus. Pemenue 3anaqy

40. | CooOmrarormecs cocyabl 02.02.2023 .

ITucemenHsIn
KOHTPOJIb;
41. 06.02.2023 | YcrHBIH onpoc;

Bec Bo3ayxa u atmocdepHOe
napiienue. [Ipuannb
CYyILIECTBOBAHHUS BO31YLIHON
o0onouku 3emin




42. 09.02.2023 | YcrHBIH onpoc;
OmnsiT Toppuuemy.
Nsmepenue armochepHOro
JIABJICHUS
43. 13.02.2023 .
[Tpubopk! st U3MEpeHUS [MucerMmenHbIH
aTMOC(EpHOTO JaBICHUS KOHTPOJIb;
44, | I'mapaBiInYeCKUE MEXaHU3MbI 16.02.2023
CamoorieHka ¢
UCIIOJIb30BaHUEM
«O1eHOoYHOTO
TUCTay;
45. . 20.02.2023 | IlucbMeHHBII
HCTBUE KUIKOCTH U ra3a H
Heiic "e JIKOC aza Ha KOHTPOJT;
MOTPYKEHHOE B HUX TEJIO.
3akoH Apxumena
46. 24.02.2023 | 3auers;
BriTankuBaromas
(apxumenoBa) cuia.
DKCIEPUMEHTAIBHOE
OTIpe/IeTICHIE BHITATKUBAIOIIEH
CHITBI
47. 27.02.2023 | IlpakTryeckas
aboTa;
JlaGoparopHas paboTa 1o p ’
WCCIIEIOBAHUIO 3aBUCHMOCTH
BBITAIKMBAOIIEH CHIIBI OT
o0BeMa MoTPyKEHHON YacTH
TeNa, OT TUIOTHOCTH KUIKOCTH
48. 02.03.2023 .
Pewenne 3aay no teme ITuceMenHbIit
"Apxumenona cuiua" KOHTPOJIb;
49, 5 06.03.2023 | IInceMeHHBIH
KCIIEPUMEHTaJIbH
CTCPHMCHTATEHOC . KOHTPOJIb;
WCCIIEIOBAHUE YCIIOBHUI
IJIaBaHMS TEJ
50. 09.03.2023 .
YcoBus TUTaBaHUS Tell. [MucermeHHBIH
Pewenne 3amau KOHTpOJIb;
51. 13.03.2023 | YcrHBIii ompoc;

[InaBanue cynos.
BosnyxoruaBanue.
HccnenoBanne MOpPCKUX
riryoun. [TokopeHre ropHbIX
BEPILHH




52. . 16.03.2023 | ITuceMeHHBII
O6o6ma}0mmf YPOK TIO TeMe KOHTDOIIB,
"JlaBneHue TBEPABIX TE,

JKHJKOCTEH U ra3oB"
53. K 6 20.03.2023 | KonrposbHas
OHTpONbHas paboTa 1o Teme pabora;
" JlaBneHue TBEPABIX TEM,
KHUAKOCTEH 1 ra3oB”

54. | Mexanndeckas padota 03.04.2023 | YcrHbI# onpoc;

55. | MomHocTh 06.04.2023 | TectupoBaHue;

56. 10.04.2023 .
Kunernueckast u [TuceMeHHBIH
MOTCHIUATBHAS YHEPTHSI KOHTPOJIb;

57. 13.04.2023 | YcrHBIi ompoc;
IIpeBpamienue ogHOTO BUAA
MEXaHWYECKOW YHEPTHH B
JIpyrou

58. 17.04.2023 | ITuceMeHHBII
3aKoH COXpaHEHHUS U KOHTDOITE;
WM3MEHCHUS SHEPIuu B
MEXaHHKE

59. 20.04.2023
DHeprus ABIKYLIEICS BOABI U CaMooI11eHKa ¢
Berpa. [loBTOpeHue u UCIIOJIb30BaHUEM
0000menne Temel Pabora, «O1EeH0YHOT0
MOIIHOCTD , SHEPTHUs JIUCTay;

60. 24.04.2023 | [ITncbMeHHBIN
[IpocTele MEXaHU3MBIL: pblyar, KOHTPOJIb,
OJIOK, HAKIIOHHAS TUIOCKOCTb.

[IpaBumo paBHOBECHS phIYara.
MoMeHT cuibl

61. 27.04.2023 | IlpakTrueckas
Poraaru B ObITy, IprpoJIe U paGora;
TexHuke. Peruaru B Tese
YeJIOBEKa

62. 04.05.2023 | YcrHbIit onpoc;
bnoxu. Ilpumenenne npasuna
paBHOBecHS pblyara K OJIOKy

63. 11.05.2023

«30I10TOC MMpaBUJIO» MEXaHUKHU

VYcTHbIH ompoc;
JIMKTaHT;




64. 1 0 0 15.05.2023 | [lucbmeHHBII
KII/I mpocThIX MEXaHU3MOB. KOHTPOJIB;

BKCHepHMeHTaﬂbHOC
HUCCIICOJ0OBAHUC

65. 1 1 0 18.05.2023 | KontponbHas
KonTtponbsHas padbora mo Teme paboTa;

"Mexanndeckas paboTa,
MOIIHOCTb, IPOCTHIC
MeXaHUu3MbI"

66. 1 0 0 22.05.2023 | YcrHbI# onpoc;
[ToBTOpEeHME 1 0600IIICHNE

coJiepKaHus Kypca (pu3uKu
7 xnacca. TeMbl

"PaBHOMEpHOE IBUKEHHUE.
IInoraocTh BemecTBa. CHIIBI B
npupoje"

67. 1 0 0 25.05.2023 | ITuceMeHHBII
[ToBTOpenue u o6o0meHne KOHTPOIIb;

coJiepkaHus Kypca pusuku 7
knacca. Temsl "JlaBeHue
TBEPABIX TEN, )KUIKOCTEN U
raszoB, [lmaBanue Ten"

68. 1 1 0 29.05.2023 | TectupoBaHwue;
KonTponbHas

Wrorosas koHTpoIbHAA paboTa paGora;

o Kypcy (Ghu3uKH 7 Kilacca.
TeMmsr

"B3aumoeicTBUE TEl.
[aBnenue TBEPABIX T,
JKUIKOCcTeH U ra3oB, [InaBanne
tei1. PaboTa 1 MOIIIHOCTE.
[IpocTbie MexaHU3MBI"

OBLIEE KOJIMYECTBO 68 6 !

YACOB 110 ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOT'O TIPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dwusuka, 7 knacc/Iepeimkun A.B., OO0 «/IPODA»; AO «13natensctBo [IpocBemnienuey;
®usnka 7-11 knacesl npakTUKyM. MIHTepakTuBHBINA Kypce ¢u3uku. Pusnkon «Kupas ¢puznkar

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

1. Meronnueckoe nmocodue H.B. ®unonosud - [Ipoda 2017t;



2. ®usuka. Tectsl. 7 knacc (aBropsl: H. K. Xannanos, T. A. XanHaHoBa).

3. ®usuka. CamocTosTeNbHbIE U KOHTPOJIbHBIE paboThl. 7 kiacc (aBTopsl: A. E. Mapon, E. A. Mapon). — M.:
Hpoda, 2016

4, ®dusuka. [{unaktuueckue marepuansl. 7 kiacc (aBTopsl: A. E. Mapon, E. A. Mapon). — M.: Jlpoda, 2016
5. ®usuka. Jlmarnocruyeckue padbotsl. 7 kinace (aBTopsl: B. B. [Ilaxmarosa, O. P. [lledep). — M.:
Hpoda,2017

5. CDforWindows. ®u3uka, 7-11 k1. bubimoreka 3JeKTpOHHBIX HATJISIHBIX TOCOOHIA.

6. ®usuka 7-11 knaccel mpakTukyM. MHTEpakTUBHBIN Kypc Gpu3nku. @usukoH «Kuas Gpuzuka

7. BupryansHas mkxona Kupmina u Medoaus «Ypoku ¢puznku Kupumia u Medoaus

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubnuoTteka — Bc€ mo npeamety «Pusnkay. — Pexxum gocryna: http://www.proshkolu.ru

2. BuneoornsiTel Ha ypokax. — Pexxum nocrymna: http:/fizika-class.narod.ru

3. Enunast kosutekius nudpoBhIX 00pa3oBaTeIbHBIX PecypcoB. — Pexxum pocryra:

http://school-collection.edu.ru

4. laTepecHble MaTepHalibl K ypokaMm (DU3HMKH [0 TeMaM; TECThI [T0 TeMaM; HaIJIAIHbIC TOCOOHS K YpPOKaM. —
Pexxum noctyna: http://class-fizika.narod.ru

5. [udpoBeie 0OpazoBarenbHbIC pecypchl. — Pexkum moctyma: http:// www.openclass.ru6. DieKTpoHHbIS
yueOHHKH 110 pusmke. — Pexxum nocryna: http://www.fizika.ru https://youtu.be http://school-
collection.edu.ru http://fcior.edu.ru http://www.fizika.ru http://college.ru/fizika/ http://www.school.mipt.ru
http://kvant.mccme.ru/ http://www.e-science.ru/physics http://nano-edu.ulsu.ru http://www.all-fizika.com/
http://interneturok.ru/ru http://elkin52.narod.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJOBAHMUE

TexHuueckue cpercTBa 00ydeHus
1. HoyTOykx

2.MynbTUMEIUUHBINA TPOEKTOP

3. OkpaH

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHYECKHNX PABOT,
JEMOHCTPAIIUM

[Tepeuenp oOopya0oBaHuUs 1711 TaOOPAaTOPHBIX PadOT.

JlaGopatopHnas pabora Nel. M3mepuTenbHblil HUIUHAP (MEH3YpKa), CTAKaH C BOJOU, pa3IMyYHbIE COCY/IbI.
Jlaboparopnas pabota Ne2. JIuneiika, ropox, uroska, (ororpadust MoaeKyJ BelIlecTBa.

JlaGopatopnas padora Ne3. Becsl ¢ pazHOBECaMU, HECKOJIBKO T€J Pa3HON MacChl.

JlaGopatopnas pabora Ned. M3amepuTenbHblid HUIUHAP (MEH3YpKa), TeNla HEMPaBUIbHON (OPMBI
HeOoJIBIIOro 00bEMa.

Jlabopartopnast pabota Ne5. M3aMepuTenbHBIN MIJIWHIP, BECHI C PAa3HOBECAMH, TEJIO0, TFIOTHOCTh, KOTOPOTO
Ha/10 OIPECTUTD.

Jlaboparopnas padota Ne6. llltaTuB, AMHaAMOMETp, JIMHEHKA, HAOOP IPy30B IO MEXAHHKE.
Jlaboparopnas padota Ne7. JlunHamomeTp, TMHENKa, TEPEBSIHHbBIN OpyCcoK, HA0Op rpy30B IO MEXaHHKE.
Jlaboparopnast pabota Ne§. /lunamomeTp, 1Ba Tena pa3Horo o0bEéMa, CTakaH ¢ BOJION M HACBHIIIIEHHBIM
pacTBOPOM COJIH B BOJIC.

Jlaboparopnast pabota Ne9. MzaMepuTenbHbIN HIUJIXHIP, BECHI C pa3HOBECAMH, TPOOHUPKA MOTIIIABOK C
pOOKOH, CyXOi MecoK.



Jlaboparopnast pabota Nel(. Peryar Ha mratuBe, HaOOp TPY30B 10 MEXAHHUKE, JUHAMOMETD, JIMHEHKA.
JlaGopatopnas pabora Nell. Jlocka, tTuHaMOMETp, TUHEWKA, OPYCOK, ITATUB.

[lepevyeHb AEMOHCTPALIMOHHOTO 000PYI0BaHHMS:

[lap ¢ KoabIIOM, MOJIENH KPUCTANINYECKUX PEIIETOK, HA0Op TeJeKeK, MpUOop AJIs IEMOHCTPALUU
PaBHOMEPHOIO MPSAMOJIMHEHHOTO JIBUKEHUS, IEMOHCTPALMOHHBIN TPUOOP 110 MHEPLIMH, BECHI C
pasHoBecamu, HabOp TPY30B IO MEXaHUKE, TUHAMOMETp, JMHAMOMETp JBYHAIpaBIeHHbIH, map [lackas,
cooOLIA0IIMECs COCYIbl, pblYar, Ha0Op OGJIOKOB, IMIIMHAP U3MEPUTEIbHBIIN ¢ IPUHAAIEKHOCTAMU (BEAEPKO
Apxumena), npubop Ui AEMOHCTPALUU AaBICHHUE Ta30B U KUAKOCTEH, IpUOOP AJIs IEMOHCTPALUU
aTMoc(epHOro AaBineHus (Marae0yprckue noayuapus), Ipuoop Ui AeMOHCTPALUHU 1aBJICHUS BHYTPH
xunkoctu. [Ipubopsr: 6apomMeTp, MAHOMETP >KUIKOCTHBIA JEMOHCTPALIMOHHBIH.






