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INOACHUTEJIBHAA 3AITMCKA

Copep:xaHue MporpaMMbl HarpaBjIeHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHOU IPaMOTHOCTH YYalllUXCs U
OpraHMU3aIMIo U3yueHus: (U3UKHU Ha JesTeIbHOCTHON OCHOBE. B Hell yUnTHIBarOTCS BO3MOKHOCTH IIpeIMeTa
B peaymm3anuu TpedoBanuii ®I'OC OO0 k m1aHupyeMbIM JTUYHOCTHBIM U METANIPEAMETHBIM PE3yIbTaTaM
0o0ydeHus, a TaKKe MEXKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YU4EOHBIX NMPEAMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢puszuku — cucremooOpa3yromuii st €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIbKY
buznyecKue 3aKOHBI JISKAT B OCHOBE IIPOLIECCOB U SBJICHUH, U3y4aeMbIX XUMUEH, Onosioruei, acTpoHoMuei
u puzmveckoit reorpadueit. usmka — 3TO MpeaAMET, KOTOPHIH HE TOJBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHUPA, HO U MPEAOCTaBIsIeT Hanboee sicHble 00pa3Ibl IPUMEHEHUS HAyYHOTO
MeTO/Ia TIO3HAHMUS, T.€. CII0co0a MOTY4YeHHs JOCTOBEPHBIX 3HaHMi 0 Mupe. Hakownel, ¢puznka — 310
peIMET, KOTOPBII HApsAIy C IPYTUMHU €CTeCTBEHHOHAYYHBIMU IIPEIMETaMU JI0JKEH 1aTh IMIKOIbHUKAM
npeJcTaBiIeHne 00 yBIEKATeIbHOCTH HAYYHOTO UCCIIEIOBAHUS M PAJOCTH CAMOCTOSITEILHOTO OTKPBITUS
HOBOT'O 3HAHMSI.

OpHa 13 r1aBHBIX 337124 PU3NYECKOT0 00pa30BaHusl B CTPYKTYpe 00IIero oOpa3oBaHus COCTOUT B
bopMHpPOBaHUH €CTECTBEHHOHAYYHOM IPAaMOTHOCTH U MHTEpECa K HayKe y OCHOBHOM MacChl 00y4YaroInXcs,
KOTOpPBIC B JAJILHEUIIIEM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cdepax aesrerapbHocTd. Ho He MeHee
BaYKHOU 3aJ/1a4eil sSIBJISICTCS BBISBIICHUE U MOATOTOBKA TAJaHTIMBBIX MOJIOJBIX JIOJEH I MPOIOHKCHHS
0o0pa3oBaHus U JajibHENIEH TPOPECCHOHATIEHON ACSITEIIbHOCTUA B 00JIACTH €CTECTBEHHOHAYYHBIX
MCCJIEIOBAHMM M CO3/IaHUH HOBBIX TEXHOJIOTHH. COTJIaCHO MPUHSATOMY B MEKTYHAPOIHOM COOOIIECTBE
onpezeneHuto, «KEctecTBeHHOHayuHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTh Y€JI0BEKAa 3aHUMATh AKTUBHYIO
TPKIAHCKYIO TIO3UIIHIO 1O OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HiesiMH. HaydHO rpaMOTHBIN YEIOBEK CTPEMUTCS
y4acTBOBATh B apTYMEHTHPOBAHHOM OOCYKJIEHUH MPOOJIeM, OTHOCSIIIUXCS K €CTECTBEHHBIM HaAyKaM U
TEXHOJIOTHSIM, 4TO TPEOYET OT HEro CISAYIOMNUX KOMIIETEHTHOCTEH:

— HAY4YHO 00BIACHITH SIBJICHUAA,
— OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCJICAOBAaHUA,
— HHTCPHPCTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIIbCTBA AJId ITOJTYUYCHUS BBIBOJOB.

N3yuenne pu3uku criocoOHO BHECTH pellaroIui BKIal B JOPMUPOBAHUE €CTECTBEHHOHAYUHON
IPaMOTHOCTH O0YYarOLIHXCS.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

enu uzydyeHus: Gpu3mku Ha ypoOBHE OCHOBHOTO 001IIero oopasoBaHust onpeneiacHsl B Konmnenun
npenoiaBanus yueOHoro npenMera «du3nkay B 00pa3zoBaTenbHBIX opranu3amnusax Poccuiickoit deneparuu,
pean3yIoNuX OCHOBHbBIE 00111€00pa3oBaTeIbHbIE MPOTPaMMBbl, YTBEPKIEHHON pemenreM Kosieruu
MunncrepctBa npocsenienus: Poccuiickoit @eneparym, mpotokoi ot 3 nekadpst 2019 r. Ne [TK-4BH.

Lenu u3ydenus Gu3MKu:

— MnpuoOpeTeHrne HHTepeca U CTpeMIIEHUsI 00yUaroIUXCsl K HAYYHOMY U3YYEHHIO TPUPOIbI,
pa3BUTHE HMX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

— Pa3BUTHUC HpQI[CTaB.HeHI/Iﬁ 0 HAYYHOM MCTOJIC MMO3HAHUA U (1)OpMI/Ip0BaHI/Ie HUCCICIO0BATCIBCKOT'O

OTHOILICHHS K OKPYKAIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHUS MaTepUH U
(byHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;

— ¢opMHpOBaHUE MPEACTABICHUHN O POJIK (DU3UKH JIJIS1 PAa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIA

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymien npoeccnoHaIbHOM e TeIbHOCTH,
CBSI3aHHOU C (DU3MKOH, MOJTOTOBKA K JalbHEHIIEMY O0YYEHHUIO B 3TOM HAIPaBJICHUU.

JlocTrKeHHEe ITUX 1eJIel Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus 00eCIeunBacTCs PEIICHUEM
CIIEIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUU BCUICCTBA, O MCXAaHUYCCKHUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX SBJICHUSAX

— npuoOpeTeHne YMEHUN ONUCHIBATh U OOBACHATH (PU3NUECKUE SIBICHUS C UCTIOIH30BAHUEM
IIOJIyYCHHBIX 3HAHUH;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEUINTNX PACUETHBIX 3a1a4 C HCIIOIb30BaHUEM (PH3UIECKIX
MOJIEJIEN, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33144,

— Pa3BUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IIPpUPOAHBIC ABJICHUS U BBIIIOJHATH OIIBITHI, J'Ia60paT0pHBIe pa6OTI>I n
OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA C UCII0JIb30BAHUCM U3MEPHUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PU3NIECKOTO CONEePIKaHUS, BKIIOYast HH(POPMAITHIO O
COBPEMEHHBIX JIOCTH)KCHUSAX (U3UKH; aHAIN3 U KPUTHICCKOE OIICHUBAHKUE WH()OPMAIINN;

— 3HAKOMCTBO o chepamu MpoecCHOHANTBHOMN AeATeIbHOCTH, CBI3aHHBIMU C (PU3UKON, U
COBPEMEHHBIMH TEXHOJIOTHUSIMUA, OCHOBAaHHBIMH Ha IOCTHKEHUSAX (PU3MUECKOU HAYKHU.
MECTO YYEBHOTI'O NIPEJMETA «®U3UKA» B YUEGHOM IIJIAHE

B cootBercTtBUM ¢ ®I'OC OO0 dusnka sBaseTcs 0053aTeIbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO

oOuiero oopaszoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT U3yuyeHue pU3nku Ha 6a30BOM ypOBHE B 7
KJjlacce B 00b€Me 68 yacoB mo 2 yaca B HEJEIIO.



COJEPKAHUE YYEBHOI'O IIPEAMETA

Pa3nes 1. ®u3nka u e€ poJib B IO3HAHUM OKPY/KAIOLIEr0 MUPA

dusnka — HayKa 0 PUPOJIE, 3ydaeT (PU3MUECKHE SIBICHUS: MEXaHHUECKHUE, TEIJIOBbIE, DJICKTPUYECKHE,
MarHUTHBIE, CBETOBbIE, 3BYKOBBIEC.

duzndeckue BenuIuHbl. M3mepenue ¢pusndeckux BennuuH. Ousznueckue npudopsl. [TorpemHocTs
U3MepeHuil. MexxayHapoHas CUCTEMA €IUHULL.

Kak ¢usuka u gpyrue ectecTBEHHbIE HAYKH U3Y4al0T IpUpoay. EcTecTBeHHOHAYyYHBIH METO/ IO3HAHUS:
HaOJIr0IeHNE, MOCTAHOBKA HAYYHOT'O BOIIPOCA, BHIABIKEHHE THITOTE3, SKCIIEPUMEHT T10 IPOBEPKE TUITOTE3,
o0BsicHeHuE HabogaeMoro sBieHus. Onucanue pu3nyecKnx SBICHUN C TOMOIIBIO MOJIETIEH.

JdemoHcTpauuu
1. MexaHI/I‘ICCKI/Ie, TCIIOBBIC, SJICKTPUYCCKUC, MAIHUTHBIC, CBETOBLIC AABJICHUS.

2. ®usnueckue mpuOOPHI U MPOLEaAypa MPSMBIX U3MEPEHUH aHAJIOTOBBIM U U(POBBIM MTPUOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue EeHbI ACIEHUS TIKAJIbl U3MEPUTETHLHOTO MpUOopa.

2. VI3mepeHne pacCTOSHUH.

3. U3mepenne 00bEMa )KUIKOCTH M TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MajbIX TEN.

5. 3mepenue TemMreparypbl IpH MOMOIIH KUAKOCTHOTO TEPMOMETPA U JATYHKA TEMIIEPATYPHI.
6. IIpoBeneHme ncciea0BaHM 10 MPOBEPKE TUIIOTE3BL: JAIBHOCTH MOJIETA MAPUKA, TYIIEHHOTO

TOPU30HTAIILHO, TeM OO0JIbIIIE, YeM OOJIBIIE BBICOTA ITYCKA.
Pa3nen 2. [lepBoHauyajibHbIE CBEJIEHUSI 0 CTPOEHHH BelIeCTBA

CTpOGHI/Ie BCIIECCTBA: aTOMbI U MOJICKYJIbI, UX Pa3MEPBhI. OHLITBI, AOKa3bIBAOIHNE JUCKPETHOC CTPOCHHUC
BCIICCTBA. OHBITLI, AOKa3bIBAOMUE JUCKPETHOC CTPOCHUC BCUICCTBA.

Z[BI/I)KGHI/IC HacCTull BEIICCTBA. CBs3b CKOPOCTH ABUIKCHUA HaCTUL C TeMHepaTypofI. EpOYHOBCKOC
JABHKCHHC, I[H(l)(i)y3I/I$I. BzaumoeiicTBHE YacTHUII BEIISCTBA: IMPUTAKCHUEC U OTTAJIKHUBAHUC.

ArperaTHHe COCTOsIHU: BEIIECCTBA: CTPOCHUC I'a30B, JKUJIKOCTEN U TBép,I[LIX (KpI/ICTaJ'IJ'II/I‘IeCKI/IX) TECII.
BzaunMocss3b MCKIAY CBOMCTBaMH BEIIIECTB B Pa3HbIX arpe€raTHbiX COCTOAHUAX U UX ATOMHOMOJICKYJIAPHBIM
CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJBI. B3anMoCBs3b MCKOAY CBOMCTBaMHM BEIIIECTB B
Pa3HbIX arpe€raTHbIX COCTOAHUAX U UX ATOMHOMOJICKYJIAPHBIM CTPOCHHUEM. OcobeHHOCTH arperaTHbIX
COCTOSIHUM BOJBI. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

JdemMoHcTpauuu
1. HaGnronenne OpOYHOBCKOTO JBHXKEHUS.
2. Habmonenue muddysnn.

3. HabOmoienue siBiieHUH, OOBSICHSIOIIAXCS MPUTSHDKCHUEM FUTA OTTATKUBAHUEM YaCTHIT BEIIECTB.

JlaGoparopHblie padoThbI M ONBITHI
1. Onenka nuameTpa aToMa METOJIOM PSZIOB (C UCIIONb30BaHUEM (GoTorpaduii).
2. OBITHI 110 HAOTIOJACHUIO TETIJIOBOTO PACIIHPEHUS Ta30B.

3. ONBITHI 110 OOHAPYKEHUIO JCHCTBUS CHIT MOJICKYJIIPHOTO TTPHTSKCHUS.

Pasnen 3. /IBu:KeHHe M B3aUMO/1eiiCTBHHA

Mexannueckoe ABuxKeHHE. PaBHOMEpHOE 1 HepaBHOMepHOE BIKeHHE. CKOpocTh. CpeiHssi CKOPOCTh TIPH
HEpaBHOMEPHOM JIBIDKCHHUH. Pacuér myTn u BpeMeHH IBM)KCHHS. PaBHOMEpHOE U HEpaBHOMEPHOE JIBH -
)kenue. CkopocThb. CpemHsisi CKOPOCTh TPY HEPABHOMEPHOM JIBM)KCHHUH. Pacuér myTH 1 BpeMeHH JIBUKCHUS.

SIBnenune nHepuyu. 3aKOH UHEPIIMHU. B3anuMoielicTBrE Tel KaKk TPUYMHA U3MEHEHHS CKOPOCTH ABUKECHUS



Ten. Macca kak Mepa uHepTHocTu Tena. [ImotHocTs BemecTBa. CBS3b MIIOTHOCTH C KOJTUYECTBOM MOJIEKYJT B
equHNIE 00BEMA BEIECTBA.

Cua Kak XapakTepyucTHKa B3aumoaecTBus Ten. Cuiia ynpyrocty u 3akoH ['yka. I3mMepenue cuisl ¢
MOMOIUIbIO JUHAMOMETpA. SIBIIeHUE TATOTeHUS U cuiia TsbkecTu. Cuia TskecT Ha Apyrux miaHetax (MC).
Bec Tena. Hesecomocts. CrioxeHue cuii, HapaBieHHbBIX M0 OJIHOM npsMoid. PaBHoelicTByomas cui. Cuna
TpeHus. TpeHune CKOJIbKEeHUs U TpeHue mokosi. Tpenue B npupoe u texauke (MC).

JdemoHcTpauuu

1. HaGmroneHne MexaHH4eCcKOro JABHXKEHUS Tela.

2. 3mepeHne CKOpoCTU MPSIMOJIMHEWHOTO IBUKEHUSI.

3. Habmoenue siBeHust MHEPITUH.

4. HabmroneHre n3MeHEeHHUs! CKOPOCTHU MPU B3aUMOJACHCTBUU TEJl.
5. CpaBHeHHUE Macc MO B3aMMOJICHCTBHIO TETI.

6. Ciio)eHue CuII, HallpaBJICHHBIX 110 OJTHOM MPSIMOH.

JlabGopaTopHble padoThI U ONBITHI

1. Onpenenenre CKOPOCTH PaBHOMEPHOT'O ABMXKEHUS (IIIApUKA B KHUIKOCTH, MOJIENN JIEKTPUUECKOTO
ABTOMOOWJIS U T. 11.).

2. OnpeneneHne cpeHeil CKOPOCTH CKOJIBKEHHUs OpyCKa MITH IIapUKa 110 HAKJIOHHOW TUIOCKOCTH.

3. Onpenenenue IIOTHOCTU TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTskeHus (edopManun) Ipy>KUHbI OT MPUII0KEHHON
CHUJIBL.

5. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHSI OT BEca Tejla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, *KHUKOCTEl U ra3oB

Hasnenne. CriocoObl yMEHbIIIEHUS U YBEIHUEHUS AaBieHus. J[aBneHue raza. 3aBUCUMOCTH JIaBIICHUS Ta3a
oT 00béMa, TemmnepaTypsl. [lepenaua naBinenus TBEPABIMU TelIaMU, )KUJIKOCTSIMU U razamu. 3akoH [Tackans.
[THeBMaTHYECKHE MAITUHBL. 3aBUCUMOCTD JaBJICHUS KUIKOCTH OT TTyOMHBL. [ MapocTaTHdeckuii mapaaokc.
CooOmraromuecs cocyasl. [ uapaBInyecKkue MeXaHUu3MBbI.

AtMocdepa 3emnu u atmochepHoe aaBneHue. [[puduHbl CyIiecTBOBaHUS BO3IYITHOW 000710YKH 3eMITH.
OmnswitT Toppuuennu. M3mepenue atmocdepHoro naBiaeHus. 3aBUCUMOCTh aTMOC(EpHOTo TaBICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11 u3mepenus atMochepHOro JaBIeHHUS.

JleiicTBHE )KUAKOCTH U Ta3a Ha OTPYKEHHOE B HUX Tes0. BriTankuBaromas (apxuMe0oBa) cuia. 3aKoH
Apxumena. [lnaBanue ten. BoznyxornnaBanue.

JdemMoHcTpauuu

. 3aBUCHMOCTb JIaBJICHUS raza oT TeMIepaTyphl.

. [lepenava gaBneHus KUAKOCTHIO U Ta30M.

. Coobmraroriuecs: CoCy/Ibl.

. 'mppaBnnueckwmii npecc.

. [IposiBnieHne nelicTBust aTMoc(hepHOTO JaBICHUS.

. 3aBUCHUMOCTh BBITQJIKUBAIOLIEH CHIIBI OT 00bEMA MOrpyKEHHOM YacTH Tea U INIOTHOCTH JKUKOCTH.

~N O O B WO DN B

. PaBEHCTBO BBITAJIKMBAIOIIEN CHIIBI BECY BHITECHEHHOM KUIKOCTH.
8. YcroBue miaBanus TeN: MIaBaHUE WU MOTPYKEHHE TN B 3aBUCUMOCTH OT COOTHOIICHHSI IJIOTHOCTEH
Tena ¥ )KUJIKOCTH.

JlaGopaTopHblie pad0ThI U ONBITHI
1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YacTH TeJa.
2. OnpeneneHrie BBITATKUBAIONIEH CHITBI, ICUCTBYIOIICH HA TEJI0, TOTPYKEHHOE B )KHIKOCTD.



3. [IpoBepka HE3aBUCUMOCTH BHITAJIKMBAIOIICH CHJIBI, ICHCTBYIOIICH HA TEJIO B dKUIKOCTH, OT MAcCChI Teja.
4. OnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBHITAJTKUBAIOIIEH CHIIBI, ACHCTBYIOIICH Ha TEJIO B )KHIKOCTH,
OT 00bEMa MOTPYKEHHOHN B KHUJIKOCTh YaCTH TeJa ¥ OT IJIOTHOCTH KHUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa 1M KOHCTPYUPOBAHUE JOAKHU U ONIPEJEIICHUE €€ rPy30I0AbEMHOCTH.

Pa3jnen 5. PaGora u MonHoCTh. JHEPIrUus

Mexanunyeckas pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 6J0K, HAKJIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecus poruara. [Ipumenenue
IpaBHJIa paBHOBECHS pbIdara K 070Ky. «3o0motoe npaBuiio» mexanuku. KIT/] mpocTeix MexaHM3MOB.
[TpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas 3Heprus. Kunetnueckas u noreHuuanbHas sueprus. [Ipespamienue oqHoro suaa
MEXaHUYECKOM FHEPTUU B APYroi. 3aKOH COXPAHEHUSI SHEPTUM B MEXAHHUKE.

JdemoHcTpauuu
[Tpumephl MPOCTHIX MEXaHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenvie pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM ABM)KEHUH TeJla IO TOPU30HTAIBHOM
MOBEPXHOCTH.

2. UccrienoBanre ycIIOBUI paBHOBECHS phlyara.

3. U3mepenne KII/] HaKTOHHOM TIJIOCKOCTH.

4. 3y4yeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTHH.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

W3yuenne (pu3uku B 7 KJIacce HAMPABJICHO HA JTOCTHKEHHE 00yJarOIUMHUCS TUYHOCTHBIX,
METAaIPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHHS YUEOHOTO MpeIMeTa.

JIMHHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe gociuTanue:
— TPOSIBJIICHUE HUHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUICKON (PU3NUECKOI HAyKH;
— IICHHOCTHOE OTHOILICHHE K JOCTHKCHHUSIM POCCUUCKUX YUEHBIX (PU3HUKOB.
I'pasicoanckoe u 0yxo6no-upascmeennoe ocnumanue:

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJIEHUHU OOIIECTBEHHO-3HAYMMBIX U 3THYECKUX MTPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM JTOCTH)KEHUH (PHU3HKH;

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3THYCCKUX NPUHIUIIOB B ACATCIIBHOCTU y‘IéHOFO.
Icmemuueckoe gocnumanue:

— BOCIIPHATHE 3CTETHUECKUX KadecTB (PU3NIECKON HAyKH: €€ TapMOHIMYHOTO MTOCTPOSHHSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

l[ermocmu HAYYHO020 RO3HAHUA .

— OCO3HaHHC ICHHOCTHU (bH?»H‘lGCKOﬁ HAaYKH KaK MOIITHOT'O MHCTPYMCHTA IIO3HAHUA MHUPA, OCHOBbBI
Pa3sBUTHUA TeXHOHOFI/Iﬁ, BasKHEHIIICH COCT&BJ’IHIOH.ICIZ KYJIbTYPbI;

— pa3BUTHE HAYYHOH JF0003HATENILHOCTH, MHTEpPECa K UCCIIE0BATENLCKOM IeATETHbHOCTH.
Dopmuposanue Kyabmypol 300p06b5 U IMOUUOHATLHO20 O1A2ONONAYYUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
Ba)KHOCTH MPABHJI O€30MAaCHOTO MOBECHHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM U TEIIJIOBBIM
000py/IOBaHUEM B IOMAIIHUX YCIOBHSIX;

— c(opmMHpOBaHHOCTH HaBbIKa pe(IeKCUu, MPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOTro e MpaBa y
JOPYTOro 4€I0BEKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4YaCTHUC B PCUHICHUHN ITPAKTUYCCKUX 3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPOAA, Kpaﬂ)
TEXHOJIOTHYECKOM M COLIMAJIbHOM HaIIpaBJICHHOCTH, TpCGyIOH_[I/IX B TOM 4YHUCJIC U (I)I/IBI/I‘-ICCKI/IX 3HaHI/II71;

— MHTEpec K NMPaKTHUYECKOMY H3YyUeHHIO Mpodeccuid, CBA3aHHBIX ¢ (UUKOI.
JKono2uueckoe éocnumanue:

— OpUCHTAllUA Ha IPUMCHCHUC (1)I/I3I/IquKI/IX 3HAHUH JJIs1 pelicHud 3a1a4 B obactu Oprxcalomeﬁ
CpCAbl, IIIaHUPOBAHUA ITOCTYIIKOB U OLICHKU UX BO3MOKHBIX MMOCJEACTBUI JJIs oxpymaromeﬁ CpCabl;

— OCO3HaHHE TIIO0ATHHOTO XapakTepa IKOJOTHYECKUX MPOOIeM U IMyTel MX pereHusl.
Aoanmayusa odyuarouiecoca K U3MEHAIOUUMCA YCI08UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— MOTPeOHOCTh BO B3aMMOJIEHCTBUU IIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U MTPOEKTOB (PU3UUECKOI

HATPaBJICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSAM JIPYTHX;

— TMOBBILLIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTHUECKYIO 1E€ATEIbHOCTb;



— moTpeOHOCTh B (DOPMHUPOBAHHUH HOBBIX 3HAHUH, B TOM 4ncie (GOPMYITUPOBATH UIACH, TOHSITHSI,
TUMOTE3b 0 (PU3UYECKUX OOBEKTaX U SBICHHUSIX;

— 0CO3HaHHE 1e(hUITUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JaCTH (QH3HUKH;
— IUIaHUPOBAHME CBOETO PA3BUTHUS B TPUOOPETEHUH HOBBIX (DU3UUYECKUX 3HAHUIA;

— CTPCMJICHUC AaHAJIM3UPOBATH U BBISBJIIATH B3AUMOCBA3U ITPUPOIHIL, O6IJ_I€CTBa 1 3KOHOMHKH, B TOM
YHCJIC C UCITIOJIb30BAHUEM (l)I/ISI/ILIeCKI/IX 3HaHPII>i;

— OIICHKA CBOMX JCUCTBHIA C YI4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEMY, BO3SMOXKHBIX TTI00ATBHBIX
OCJIENCTBHUI.

METAINPEAMETHBIE PE3YJIbTATbBI

yHI/IBepC&]'II)HI)Ie IIO3HABaTCJIbHBIC HeﬁCTBHH

ba3zoevie nocuueckue oeiicmeus:
— BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHUH);
— YCTaHAaBIIMBATh CYIICCTBECHHBIN MPU3HAK KJIacCU(DUKAIIMHA, OCHOBAHUS JIJIsl 000O0IICHUS U CPAaBHEHUS;

— BBISBIISITH 3AaKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMaTpUBAEMbIX (DaKkTax, JAHHBIX M HAOIIOACHUSX,
OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSM;

— BbIABJIATH NPUIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YYCHHUU (1)H3H“I€CKI/IX SIBJICHUM U IIponIecCCoOB;
ACJIaTh BBIBOJABI C UCITOJIb30BAHHUEM JCAYKTUBHBIX U MHAYKTHBHBIX YMOSaKJIIO‘ICHI/Iﬁ, BBIABUT'AaTh
TUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,

— CaMOCTOSITETILHO BEIOMPATh CIIOCOO peleHns yaeOHoH (pru3ndecKol 3a1auu (CpaBHEHNE HECKOIBKHIX
BapUaHTOB PEUICHUs, BEIOOP HanOoJIee MOAXOAAIIETO C YYETOM CaMOCTOSTEFHO BBICICHHBIX
KPUTEPUEB).

Ba3zoevie uccneooeamenvckue oeiicmeus:
— HCTOJIb30BaTh BOMPOCHI KaK MUCCIIEIOBATEILCKUM HHCTPYMEHT IMO3HAHUS;

— MPOBOJUTH 110 CAMOCTOSITENILHO COCTaBIEHHOMY IUIaHY OIBIT, HECIOXKHBIN (PU3NUECKU

OKCIICPUMCHT, HEOOJIBIIIOE HUCCICIOBAHUC (1)I/I3I/I‘-I€CKOFO SIBJICHUSA,

— OLCHHBATH HAa MIPUMCHUMOCTb U JOCTOBECPHOCTDH I/IH(i)OpMaHI/IIO, MMOJIYYCHHYIO B XOAC€ UCCICAOBAHUA
HJIN DKCIICPUMCHTA,

— CaMoCTOSATETHHO (GOPMYITUPOBATH OOOOIIEHUS U BBIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0JICHNS, OTIBITA, UCCIICIOBAHMUSI;

— HPOTHO3UPOBATH BO3MOKHOC ,HaJ'IBHeﬁHlee Pa3sBUTHC (I)I/IBI/ILICCKI/IX IponeccoB, a TaKKEC BbIABUTATb
MPEAIOJIOKECHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

Paooma c unghopmayuei:

— TIPUMEHSTH Pa3InYHbIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI PH MOUCKE U 0TOOpe HHPOPMALIUU HITH
JAHHBIX C YUETOM MPEATIOKEHHON yueOHOH Ppu3nuecKoi 3a1auu;

— aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMALIHIO PA3TUYHBIX BUJIOB U (OPM
[IPEACTABICHUS;

— CaMOCTOSITENIHO BBIOMPATh ONTUMAIIbHYIO (hOpMY MPEACTaBICHU HH(POPMALIUU U UILTIOCTPUPOBATH

peliaeMble 3a/1a4i HECTIOKHBIMH CXEeMaMHU, TuarpaMMaMu, HHOM rpa@ukoil 1 uX KOMOMHALUSIMH.



YHuBepcaabHble KOMMYHUKATUBHbBIC ICUCTBUS

Obwenue:

— B X0/ie 00CYX/IeHUs y4eOHOro MaTepuaia, pe3yibTaToB Ja00paTOPHBIX PadOT M MPOEKTOB 3a/1aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYKIaeMON TeMbI U BBICKA3bIBaTh WJCH, HAIICIICHHBIC HA PEIICHUE 3a/1a4 U
noJiiep>kaHue 01aroxenaTeIbHOCTH OOLICHNUS;

— COIIOCTABJIATH CBOU CYXKACHUA C CYKACHUAMU APYTUX YYaCTHUKOB AHaJIora, 06Hapy>I(I/IBaTB
pas3IMiIuc u CXO0ACTBO HO3HI.[PII>1;

— BBIPAXKATb CBOXO TOYKY 3PpCHUA B YCTHBIX U ITMCbMCHHBIX TCKCTAX;

— TyOJIMYHO MPENICTABIIATH PE3yJIbTaThl BHIIOJHEHHOTO (DU3MYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJICIOBAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COmMpyoOHU4ecmeo):

— TOHHMMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON U MHANBUYyaIbHON paOOThI PU PEIICHUN
KOHKPETHOU (pr3nyeckoi mpoOIemsl;

— IIPUHUMATb LCIIU COBMECTHOM JACATCIIbHOCTHU, OPIraHU30BbIBATH JEUCTBUS MO €€ JOCTUXKECHUIO:

pacupeaciiTb poJin, O6CY)K,Z[8.TB IIPOLECChI U PE3YJIbTATHL COBMECTHOM pa60TbI; 0606H_IaTL MHCHUA
HECKOJIBbKHX Jnoz[eﬁ;

— BBIIIOJHATH CBOIO 4aCThb pa6OTI)I, A0CTUTrasA KAYCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U

KOOpAUHHPYS CBOU HeﬁCTBHﬂ C APpYruMHU YJICHAMU KOMaHAbI;
— OLCHUBATbh Ka4C€CTBO CBOCTO BKJIaJaa B 06H.[PII>1 IIPOAYKT IIO KPUTCPUAM, CaMOCTOATCIIBHO

C(bOpMyanOBaHHLIM Y4aCTHUKaMU B3aUMOJCHCTBHUS.

YHUBepCaIbHBIE PErYIATUBHBIC NEUCTBUS

Camoopzanumuuﬂ:

— BBISABIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMINX AJIS pelIeHUs (PU3NIECKUX
3HAHUIM;

— OpPHUEHTUPOBATHCA B Pa3IMUHBIX MOAXOaX NPUHATHS PelIeHUN (MHIUBUAYaIbHOE, IPUHATHE
pellIeHus B IpyIIe, IPUHITHE PELIEHUH TPYIIoil);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHUA (I)I/I3I/I‘{eCKOI\/’I 3aJa4u WJIH I1J1aHa UCCIICA0OBAHUs C

Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpeiaraeMble
BAPUAHTHI PEILICHUN;

— Jienath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
Camoxonmpons (peghnexcus):
— JaBaTb aACKBATHYIO OLICHKY CUTYallu W NpEajiaraTs IjiaH eé U3MCHCHU,

— OOBSCHATH NPUYUHBI TOCTHKEHUS (HETOCTHXKEHHS ) Pe3yJIbTaTOB ACSITEIbHOCTH, 1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY;

— BHOCHUTBH KOPPCKTUBBI B ICATCIIBHOCTD (B TOM YHCJIE B X0/ BBIIIOJTHCHUA (1)I/ISI/ILIGCKOFO HUCCIICIOBaAHUA
HIIN HpO@KTa) Ha OCHOBE HOBBIX 06CTO$IT€J'IBCTB, HU3MCHUBIIIHNXCS CI/ITyaHI/Iﬁ, YCTAaHOBJICHHBIX OHII/I60K,
BO3HUKIIUX TPYIHOCTEW;

— OIICHUBATb COOTBCTCTBUC PE3YyJibTaTa LICIIN U YCIIOBUAM.

3M01{MOHa./leblﬁ UHmMme1eKkm:



— CTaBUTH ce0s1 Ha MECTO JAPYTrOro YeJI0BeKa B XO/I€ CIOpa WK AUC KYCCUU HAa HAYUHYIO TEMY,

MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTO.
Ilpunamue ceds u opyzux:

— TpU3HABATh CBOE MPaBO Ha OMIMOKY MPU peUIeHUN (PU3NUECKUX 3a/1a4 WK B YTBEPKACHUAX HA
Hay4HbIE TEMbI U TAKOE K€ IIPaBO APYIOro.

INPEJAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXKATh CHOPMHUPOBAHHOCTH Y 00 YUAIOIIIUXCS

YMEHHM:

— HCTOJIb30BATh MOHATUS: PU3NUECKUE U XUMUUECKUE SABJICHUS; HAOII0IeHUE, SKCTIEPUMEHT, MOJIEIb,
THIIOTE3a; SAMHUIBI (PU3NYECKUX BEITMYMH; aTOM, MOJICKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEPHOE, KUIKOE, ra3000pa3HOE); MEXAaHUUECKOE IBIKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE,
IPSIMOJIMHEIHOE), TPAaeKTOpUSl, paBHOAEHUCTBYIOIIast cuJl, 1edopmanusd (yrnpyras, IiacTUIecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbL;

— pa3nuyath sABieHus (IUQQy3us; TEII0BOE IBUKEHNUE YACTHI] BEIIECTBA; PABHOMEPHOE JIBUKECHUE;
HEPAaBHOMEPHOE JBM)KEHUE; MHEPLIMS; B3aUMOJICHCTBUE TEJ; pABHOBECUE TBEP/BIX TEJI C 3aKPEINIEHHOM
OCBIO BpAIICHHS; TIepeiada TaBICHUs TBEPABIME TEIaMH, KUAKOCTSIMH U Ta3aMH; aTMOC(epHOe
JaBJICHUE; [IJIaBaHKUE TEJ; PEBPAILEHUs MEXaHUYECKON S3HEPTUH) IO OIMCAHUIO UX XapaKTEPHbIX

CBOICTB M Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)H31/I‘ICCKOG SABJICHUC,

— pacrno3HaBaTh MPOSIBICHUE N3YYECHHBIX (PU3NUECKHX SBICHUI B OKPYXKAIOLIEM MHUPE, B TOM YHCIIE
(busnyuecKre BICHHs B IPUPOJIC: TPUMEPHI ABMKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B KUBOU U HEKUBOMN
MPUPO/Ie; AEHCTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOCHEPHOTO JTaBJICHHS Ha JKUBOU
OpraHu3M; TUIaBaHUE PHIO; pbIYaru B TEJE YeI0BEKa; MPHU TOM MEPEBOIUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJIEISTH CYIIIECTBEHHBIE CBOMCTBA/MIPU3HAKH (PU3UUYECKHX SIBJICHUM;

— OIHUCHIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, UCIIONb3Ysl (pU3HUECKUe BETUUUHBI
(Macca, 00BbEM, INIOTHOCTD BEIIECTBA, BPEMsI, TyTh, CKOPOCTh, CPEHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa
TSKECTH, BEC TeJla, CUJIa TPEHUsI, JaBiieHue (TBEPAOro Tema, KHUIKOCTH, Ta3a), BRITAIKUBAIOIIAs CHIa,
MeXaHu4ecKkasi paboTa, MOIHOCTb, MJIEYO CHIIbI, MOMEHT CUJIbI, KOA((UIIMEHT MOJIE3HOT0 JIeHCTBUS
MEXaHU3MOB, KUHETHUYECKasi U OTEHIMATIbHAsL SHEPTUs); IPU ONMCAHUU MPABUIBHO TPAKTOBATh (pr3n-
YEeCKUI CMBICII UCIIOJIb3YEMBIX BEIMUMH, UX 0003HAYEHUS U €AMHULIBI (PU3NUECKUX BEJTMYHH, HAXOAUTh
(GbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIUUMHY C JPYTUMU BEIUYUHAMU, CTPOUTH IpapUKu

HN3YUYCHHBIX 3aBHCHMOCTEH (1)1/13PI‘—ICCKI/IX BCJIIMYHH,

— XapaKTepu30BaTh CBOMCTBA Te, (PU3NUECKHE SIBICHUS U MPOIIECCHI, UCMOB3Ys MIPABHIIA CII0KESHUS
cu (BIOJIh OJTHOM TpsiMOiA), 3akoH ['yka, 3akoH [Tackans, 3akoH ApXxumeaa, MPaBUI0 PaBHOBECHS
perdara (670Ka), «30J10TO€ TIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH; TIPH 3TOM
JaBaTh CJIOBECHYIO ()OPMYITMPOBKY 3aKOHA U 3aMHCHIBATh €70 MATEMATHYECKOE BBIPAKEHUE;

— OOBICHATH (PU3NYECKUE SBJICHUS, MPOLECCHl U CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyalM} IPaKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BBISABIISITh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
o0bsicHeHUE U3 1—2 JIOTHYECKUX IIAroB ¢ OMOpPoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PM3NYECKUX SIBICHU,
(U3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

— pemiath pacuéTHble 3aa4u B 1—2 NeiCTBUS, UCTIONB3Ys 3aKOHBI U (JOPMYJIbI, CBSA3BIBAIOIINE
(du3nyecKkre BeIMUMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3aJ]aul 3alHUChIBATh KPAaTKOE YCIOBUE, MO~

CTaBIATH (PU3UUYECKHE BETUYHHBI B (POPMYJIIBI U IPOBOIUTH PACUYEThI, HAXOIUTH CIIPABOYHBIC JaHHBIE,



HeoOXO0IMMBIE JJIs peLICHHS 3a/1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYEHHON (PU3NYEeCKON BEIUUNHBI,

— pacno3HaBaTh Npo0IeMbl, KOTOPbIE MOYKHO PEIIUThH MIPH MOMOILIN (PU3NYECKIX METOIOB; B OMUCAHUU
MCCJIETOBAHMSI BBIJCNATDH [TPOBEPSEMOE MPENIOoIoKEeHNE (TUIIOTE3Y), pa3indyaTh U HHTEPIPETUPOBATD
MOJIy4YEHHBIH Pe3yNbTaT, HAXOAUTh OLIMOKH B XOJI€ OIBITA, AeJIaTh BHIBOBI IO €r0 Pe3yIbTaTaM;

— TPOBOJUTH OMBITHI MO HAOIIOICHUIO (PH3UUECKUX SBICHUN HIIN (PU3HMUECKUX CBOWCTB TE:
dbopMynupoBaTh IpoOBepsEMbIe MPEIIOI0KEHUS, COOMPATh YCTAHOBKY U3 IPEIOAKEHHOTO 000py10Ba-
HUS, 3aMIUCBIBATH X0/l OIBITAa U ()OPMYJIUPOBATH BHIBOJIBI;

— BBINOJIHATH IPSIMbIE HU3MEPEHHUS PACCTOSTHUS, BPEMEHH, MacChl TeJla, 00bEMa, CHIIbI M TEMIIepaTyphl
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB; 3aMKUCHIBAThH MOKAa3aHUS MPUOOPOB € yUETOM
3aJTaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

— TPOBOJUTH UCCIICAOBAHUE 3aBHCUMOCTH OJHON (PH3UUECKON BETHMYUHBI OT JIPYTOil ¢
HCIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBMXKYILETOCs Tela OT BPEMEHU
JBMDKEHUS T€Ja; CUIIbI TPEHUS CKOJILKEHUS OT Beca Tejla, KadyecTBa 00pabOTKU MOBEPXHOCTEH Tes U
HE3aBUCUMOCTH CUJIBI TPEHUS OT ILIOIIAIN COIPUKOCHOBEHUS TEI; CUJIBI YIIPYTOCTH OT YIJIMHEHHUS
MIPYKUHBI; BHITAJIKMBAIOIIEH CUIIBI OT 00bEMA MOrPYKEHHOM YacTH TeJa U OT INIOTHOCTH JKUJKOCTH, €€
HE3aBHCUMOCTH OT IUNIOTHOCTH TeJIa, OT TITyOMHBI, HA KOTOPYIO IOTPY>KEHO TEJI0; YCIOBUM IIaBaHUS
TeJI, YCIOBUI paBHOBECHS phlyara v 0JIOKOB); y4aCTBOBATh B IDITAHUPOBAHUH YUEOHOTO MCCIIEIOBAHUS,
coOHMpaTh YCTAaHOBKY U BBIIIOJHATH U3MEPEHUS, CIIEAYs MIPEIIOKEHHOMY TUTaHy, (pUKCHPOBATh
pe3yIbTAThI MOTYYSCHHOH 3aBHCUMOCTH (PU3UUECKUX BEITMYUH B BUJIE MPEIIOKEHHBIX TaOIUI] U

rpaduKoOB, J€aTh BHIBOJIBI 110 PE3YJIbTATAM UCCIIEIOBAHUS,

— IPOBOJAHUTH KOCBCHHBIC U3MCPCHUS (1)I/I3I/I‘IGCKI/IX BCJIIMYHMH (HJ'IOTHOCTB BCIICCTBA ’KUAKOCTH U
TBépI[OFO TEJIa; CUJIa TPCHUA CKOJILXKCHUS, 1aBJICHHUC BO3AyXAa, BEITAJIKMBAIOMIAA CHUJIa, HeﬁCTBYIOH_IaH Ha
HOpr)KéHHOG B XXUJAKOCTB TCJIO, KOB(I)q)I/II_II/ICHT MOJIE3HOI'O JEHCTBUSA IIPOCTBIX MeX&HI/ISMOB), cJIeays
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPU BBIIIOJIHCHUHN I/I3MepeHI/II71 CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAaHOBKY
U BBIYHUCJIATH 3HAUYEHUE NCKOMOM BCIIMYHHBI;

— co00aTh MpaBuiIa TEXHUKU 0€30IaCHOCTH MpH padboTe ¢ 1a00paTOpHBIM 000PYIOBaHUEM;

— YKa3bIBaTh MPUHIHUIIBI IEUCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIIUECS COCY/IbI, 6apOMETp, phlyar, MOABUKHBIA U HETIOABIKHBIN OJIOK, Ha-
KJIOHHAs TJIOCKOCTH;

— XapaKTCPHU30BaAThb ITPUHIIUIIBL JEHCTBUSA HN3YUCHHBIX HpI/I60pOB N TCXHUYCCKHX YCTpOﬁCTB C 0H0p0171
Ha UX OIIMCaHHA (B TOM YHCJIC: IIOAIIMUITHUKH, YCTpOﬁCTBO BOAOIPOBOJA, I‘I/I,[IpaBJ'II/I‘-IeCKI/Iﬁ Ipece,
MaHOMCTpP, BEICOTOMCD, HOpIJ.IHCBOfI Hacoc, apeOMeTp), HCIIOJIb3YA 3HAHUSA O CBOMCTBax q)HSI/I‘IeCKI/IX
SIBIICHUH U HCO6XOILI/IMLIC (I)I/I3I/I‘-ICCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTH;

— MPUBOAUTH IPUMEPHI / HAXOAUTH HH(OPMALIHIO O MPUMEPAX MPAKTUYECKOTO UCTIOIb30BaHUS
(bu3nyecCKrX 3HAHUH B MOBCEAHEBHOM KU3HU IJIs1 o0ecrieueHus: 6€301MacHOCTH MPU OOPAIIEHUH C
npruOopaMy U TEXHUYECKHUMH YCTPOICTBaAMH, COXpaHEHHUsI 30POBbs U COOIIOACHHSI HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpelie;

— OCYHIECCTBJIATH OT60p HCTOYHHUKOB I/IH(i)OpMaHI/II/I B CCTHU HHTepHeT B COOTBETCTBHUH C 3aIaHHBIM
IMOMCKOBBIM 3aITPpOCOM, Ha OCHOBEC UMCIOIINUXCA 3HAHWUHN U HYTeM CpaBHCHHA pa3jIMYHBIX KCTOYHUKOB

BBIIETISITE HHPOPMAIIUIO, KOTOPAS SBJISETCS MPOTUBOPEUYUBOM UITM MOXKET OBITH HEJOCTOBEPHOI;

— HCIIOJIb30BATh MPH BBHIMOJHEHUH YUEOHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO JINTEpaTypy GU3HUECKOTO
coJiepKaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl ceth IHTepHeT; BlaaeTh npuéMaMu KOH-



CIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus HH(OPMAIIMU U3 OJJHONW 3HAKOBOM CHUCTEMBI B JPYTYIO;

— CO3/1aBaTh COOCTBEHHBIE KPATKHE MTUCbMEHHBIE M YCTHBIE COOOIICHHUSI HA OCHOBE 2—3 MCTOYHHKOB
nHpopManuu PU3NIECKOTO COMECPKAHUS, B TOM YHCIIC TyOJUYHO JIeJaTh KpaTKUE COOOIEHUS O
pe3yibTaTax MPOEKTOB WM Y4EOHBIX HCCIICIOBAHUN; IIPU 3TOM I'PaMOTHO UCIIOJIb30BaTh H3Y4YCHHBIN
MOHATUIHBIN anmapat Kypca (U3HUKH, CONPOBOXKIAThH BHICTYIUICHUE MTPE3CHTAIINEH;

— TMIPU BBIIIOJIHEHUHU YYEOHBIX MMPOCKTOB U UCCIEAOBAHUN PACTIPEACTSATh O0S3aHHOCTH B TPYIINE B
COOTBETCTBHUH C MOCTABJICHHBIMHU 33/1a4aMH, CJIEIUTh 34 BBIIIOJHEHUEM ILIaHA ACHCTBUMN, aJl€KBATHO
OLIEHHUBATh COOCTBEHHBIH BKJIA]] B A€ATEILHOCTD IPYIIIbI; BEICTPAaUBAaTh KOMMYHUKATHBHOE
B3aUMO/ICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.



TEMATHYECKOE IINIAHUPOBAHUE

IIpoBe/ieHIe U aHAJIN3 OITBITOB, IEMOHCTPHUPYIOIIHX 3aBUCHMOCTh H3MEHEHHSI CKOPOCTH
TeJla OT €ro Macchl IPU B3aUMOJICHCTBHH Tell. I3MepeHne MacChl Teia pasinuyHbIMI
crocobamu;

OrnpeneseHne IIOTHOCTH TeJa B pe3y/IbTaTe H3MEPEHHUSI €r0 Macchl U 00bEMa;

Ne | HaumeHoBaHMe pa3ie/ioB 1 KosanuecTBo yacoB Jdara Buabl gesiTeJiIbHOCTH Buasl, JJIeKTpOHHbIE (I (PPOBbIE)
n/n | TeM NporpamMmsl H3y4eHHus hopmbl o0pa3oBaTe/ibHbIE pecypehbl
BCEro | KOHTPOJIbHBIE | MpaKTHYecKHe KOHTPO.ISI
padoTsI pa6oTsl
Paznen 1. @u3nka u e€ poJib B IO3HAHUHU OKPY KAOLIEr0 MHpPa
1.1. [ ®dusuka — Hayka o npupoje 1 0 0 Ha6ionenue u onrcanue GU3NYECKUX SBJICHUH; YcrHsrit https://www.youtube.com/watch?
onpoc; v=VC5uCageWEA
1.2. | ®dusnyecKne BeJIMYUHBI 2 0 0 W3mepenne TMHEHHBIX Pa3MEPOB TEJT U IPOMEKYTKOB BPEMEHH C yUETOM MOTPEITHOCTEIH; JIMKTaHT; VYun.py
1.3 | EcrecTBenHo- Hay4HbIii MeTox | 3 1 2 BbIgBIDKEHNE THITOTE3, OOBSICHSIONMX IPOCTHIC SIBICHUS, HAIIPUMEP:— ITOYeMy YerHblit POII
NO3HAHMSA OCTaHABJIMBAETCS ABUIKYILEECS 110 FTOPU3OHTAILHOM IIOBEPXHOCTH TEJI0;— I10YEMY B orpoc;
JKapKyIO ITIOTO/Ty B CBETJION OZIeXK/Ie MPOXJIaJHEH, 9eM B TEMHOM;
Wroro o pazaeny 6
Pa3znen 2. IlleppoHayaibHbIE CBEICHHS O CTPOCHUH BelIeCTBA
2.1. | CTpoenue BemecTBa 2 0 1 Ha6itoieH1e 1 MHTEPIIPETALUS ONBITOB, CBUIETENLCTBYIOIHUX 00 aTOMHO-MOJIEKYIApHOM | TIpaktuueckas | YdeOHHK
CTPOCHHH BEILECTBA: OIBITHI C PACTBOPCHUEM PA3/INUHbIX BEIIECTB B BOJC; pabora;
OrieHKa pa3MepOB ATOMOB U MOJIEKYJI C HCII0/Ib30BaHuEeM (oTorpaduid, MOITy4YeHHBIX Ha
aTOMHOM CHJIOBOM MHKpockore (ACM);
OrnpezienieHHEe pa3MEPOB MaJIbIX TEI;
2.2. | ABuxkenue U B3aMMo/ielicTBHe 2 0 0 Ha6ntonenue 1 00bsicHeHHE GPOYHOBCKOTO ABMKCHHS U siBIIeHHS 1uddy3nm; Tectuposanue; | POII
YaCcTHI BelleCcTBa IpoBenieHKE 1 0OBSICHEHUE OIBITOB 110 HAOJIIOICHUIO TEMIOBOIO PACIIMPEHNUS Ta30B;
IpoBeaenue 1 0OBICHEHNE ONBITOB 110 OOHAPYKEHHIO CHII MOJICKYJISIPHOTO MPUTSDKCHUS U
OTTAJIKUBAHMS;
2.3. | ArperaTHble COCTOSTHUSI 2 1 0 Onucanue (C UCIIONB30BAHUEM IIPOCTBIX MOJIENIEi) OCHOBHBIX Pa3/IMuuii B CTpoeHUH ra3oB, | KonTponbhas | YueOHHK
BelllecTBa KUAKOCTEH U TBEPBIX TEII; pabora;
Hroro no pazageny 6
Paznien 3. J/IBuskeHHe ¥ B3aUMO/IEIICTBHE TeJT
3.1. | MexaHn4ecKoe ABUKEHHE 4 0 0 VccnenoBanue paBHOMEPHOTO ABHIKEHUS U OTPEICIICHNUE ero PU3HAKOB; TIucemennsiit | POII
HabutoneH1e HepaBHOMEPHOTO ABMXKECHHS U ONPEJICIICHNE €r0 OTIUYUI OT PABHOMEPHOIO | KOHTPOJIb;
JIBHIKEHHUS;
Perenne 3a1a4 Ha onpeieNIeHHe My TH, CKOPOCTH U BPEMEHN PAaBHOMEPHOTO JABUXKCHUS;
Amnanun3 rpadMKoB 3aBUCHMOCTH ITyTH M CKOPOCTH OT BPEMEHU;
3.2. | Muepuusi, Macca, IVIOTHOCTH 6 0 1 OOBsICHEHUE U IPOrHO3UPOBAHKE SBJICHUH, 00YCIIOBICHHBIX HHEPLHEI, HAPUMED: YTO Ycrubiit Vuu.py
MIPOMCXOAUT IIPU TOPMOXKECHHUH UM PE3KOM MaHEBPE aBTOMOOHJIS, T0YEMY HEBO3MOXKHO orpoc;
MTHOBEHHO IPEKPATUTh JBHKCHHE HAa BEJIOCUIIEE NI CAMOKATE U T. [1.; TTuchMeHHbIH
ITpoBeneHKE U aHAIIU3 OIIBITOB, IEMOHCTPUPYIOLIMX H3MEHEHHE CKOPOCTH JABMXKCHUSA TEla | KOHTPOJIb;
B pe3yJbTaTe JeHCTBHS Ha HEro APYTHX Tell, KonTponbHas
Penrenue 3a1a4 Ha ONpeieIeHHe MacChl Tella, ero 00bEMa 1 INIOTHOCTH; pabora;



http://www.youtube.com/watch

3.3

Cuna. Buabl cun

10

H3yueHue B3auMOIeHCTBHS KaK IPUYMHBI U3MEHEHHsI CKOPOCTH TeJla UIIH €ro
nedopmarum;

OnucaHue peabHbIX CUTYyalMil B3aUMOJIEHCTBHS TEJI C HIOMOLIBIO MOJIENIEH, B KOTOPBIX
BBOJIUTCS IIOHATHE U U300paXKeHHE CUIIBI;

H3yuenue cunsl ynpyroctu. Mccne1oBaHue 3aBUCMMOCTHU CHIIbI YIIPYTOCTH OT YJUIMHEHH S
PE3UHOBOIO HIHYpPa WIIH IPYKHHBI(C IOCTPOEHHEM I'padHKa);

AHanu3 NpaKTHYECKUX CUTYallUii, B KOTOPBIX NPOSIBIIsIETCS A€HCTBUE CUIIBI YIIPYTOCTH
(ynpyrocte Msiua, KPOCCOBOK, BETOK JIepeBa H JIp.);

AHanyu3 NIpaKTHYECKUX CUTYaIHii, B KOTOPHIX IMPOSBIISAETCS ICHCTBHE CHIIBI yIIPYTOCTH
(ynpyrocts Msiua, KPOCCOBOK, BETOK JIepeBa H JIp.);

AHanu3 cuTyaluii, CBA3aHHBIX C SBICHHEM TAroTeHUst. OOBbsICHEHHE OPOUTAIBHOTO
JIBMIKEHH TIJIaHET C UCII0JIb30BAHUEM sIBJIEHUS TATOTEHUs U 3aKoHa MHepuuu (MC —
aCTPOHOMHA).

HM3MepeHue Beca Tela ¢ IOMOIIbI0 JuHaMoMeTpa. OG0CHOBaHKE 3TOro crocoda
U3MEPEHNs;

AHanu3 ¥ MOJICTTMPOBAHUE SIBJICHUSI HEBECOMOCTH;

DKCIEepUMEHTAIBHOE MOTyYSHHUE ITPABHJIA CIIOKEHHUS CHJI, HAIIPaBJICHHBIX BIOJb OJTHOM
npsimoit. Onpe/iesieHne BeIMYNHBI PaBHOJACHCTBYIOIIEH CHIT;

W3ydyenune cuibl TPEHHsI CKOJILKEHHS U CHIIBI TPEHUS TIOKOS;

HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHS OT Beca Tejla U CBOMCTB TPYyIIUXCS
MTOBEPXHOCTEIH;

Penrenue 3aja4 ¢ HCIONB30BaHUEM (OPMYJI JUTS pacyETa CHIIBI TSOKECTH, CHIIBI yIIPYTOCTH,
CHIIBI TPEHUS;

VYerHblit
onpoc;
ITucbmeHHbIH
KOHTPOJIB;
Konrponbnas
pabora;

Y4eOHuK

Hroro no pazgeny

20

Paznen 4. laBienne TBEPABIX Tell, )KUAKOCTEH 1 ra30B

4.1.

Jasjenue. Ilepenaua naBiaeHus
TBEPABIMH TeJIaMH,
JKUJAKOCTSIMU ¥ ra3aMu

3

0

AHanm3 1 00BSCHEHHE ONBITOB M IPAKTHYECKUX CUTYali, B KOTOPBIX IPOSIBIISICTCS CHJIa
JIaBJICHUS,

O6ocHOBaHHE CIIOCOOOB YMCHBILICHUS U YBEJIIMUCHHS IABIICHHS;

W3ydenune 3aBUCUMOCTH IaBJICHNS ra3a oT 00bEMa 1 TEMIIEPaTyphl;

VcrHbIi
onpoc;
TTucbmeHHbIH
KOHTPOJIB;

Tectsl ayist ygamumxcs

4.2.

JlaBJieHue JKUAKOCTH

HccnenoBanye 3aBUCUMOCTH JIABJICHHUS KU IKOCTH OT ITyOUHBI HOTPY>KEHHS U ITIOTHOCTH
JKMIKOCTH;

Habnronenue v 00bsICHEHHE THIPOCTATHYECKOTO ITapaloKca Ha OCHOBE 3aKoHa ITackais;
H3yueHue cooOIaromuxcs CocyJ10B;

Pemenue 3a1au Ha pacu€T 1aBIeHHs KUAKOCTH;

OObsICHEHNE NPUHIIUIIA ISHCTBHS THAPABIMYECKOrO IIPecca;

AHanu3 1 00bSICHEHHE NIPAKTUYECKUX CUTYaLUi, IEMOHCTPHPYIOLIMX MPOSBICHUE
JIaBJICHMS KMAKOCTH M 3aKoHa ITackaisi, HanpuMep MPOLECCOB B OPraHU3Me Ipu
riry6okoBoiHOM HeIpstHul (MC — Guosnorus);

YcrHbli
orpoc;
ITucbmeHHbIH
KOHTPOJIB;

COOpHHK CaMOCTOSITEIBHBIX
pabot

4.3.

AT™MocdepHoe 1aBIeHHe

DKcnepruMeHTaIbHOE OOHAPYKEHNE aTMOC(HEPHOTO JaBICHNUS;

AHanu3 1 00bsCHEHUE OIBITOB M IPAKTUYECKUX CUTYALUH, CBS3aHHBIX C A€ CTBUEM
aTMoc(hepHOro TaBICHHUS;

OObsICHEHNE CYIIECTBOBAHHS aTMOC(EphI Ha 3eMJie U HEKOTOPBIX [UIAHETaX HITH €€
OTCYTCTBUSI Ha ApyruX IaHerax u Jlyne (MC — reorpadusi, acTpoHOMHUS);
OOBsICHEHNE U3MEHEHHUS INIOTHOCTH aTMOC(hEPBI C BEICOTOM M 3aBUCHMOCTH
aTMOC(EPHOTo TaBJICHHS OT BHICOTHI;

Penenue 3a1a4 Ha pacyéT aTMOC(HEPHOTO NaBICHHS;

Wzydenue ycrpoiicTBa 6apomMeTpa aHepoHIa;

Jukrant;

POII




4.4, | NeiicTBue :KUAKOCTH M Ta3aHa | 7 DKCIeprUMEHTAIbHOE OOHAPYKEHHE JICHCTBHS )KUAKOCTH U T'a3a Ha IMTOTrPYKEHHOE B HUX VYerHblit Y4eOHuK
NOrpyKEéHHOE B HHX TeJI0 TEJO; oI1poc;
OnpejiesieHUE BHITAJIKUBAIOIIEH CHIIBL, AEHCTBYIOILIECH Ha TEJI0, TOrPYKEHHOE B AKUIKOCTD; IIncemeHHBIH
IposesnieHKe U 00CYXK/IEHNUE ONBITOB, IEMOHCTPUPYIOIIHX 3aBUCUMOCTb BHITAJIKMBAIOLIEH | KOHTPOJIb;
CHJIBI, ICHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMa IOrpyKEHHON B KHJIKOCTh YaCTH Konrponbnas
TeJIa ¥ OT IUIOTHOCTHU KHIKOCTH; pabora;
HcceneroBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa IOrPyKEHHOI B )KMKOCTb YaCTH
Tena;
Pemenne 3a1a4 Ha IPIMEHEHHUE 3aKOHA APXHMEIa U yCIIOBHs IIIaBaHUs TETT;
Hroro no pazaeny 21
Paznen 5. Pa6oTa u MOIIHOCTB. JHEPTrH
5.1. | PaGora u MOLIHOCTH 3 DKCIepUMEHTAILHOE ONPE/IENIEHIE MEXaHUUECKOI pabOThI CHJIbI TSHKECTH IIPU NaIEHUH VerHblit Y4eOHuK
TeNa U CHJIBI TPEHHS TP PAaBHOMEPHOM IIePEMELICHUH TeJla IO TOPH30HTaIbHON oI1poc;
MIOBEPXHOCTH;
Pacuét MomHoCcTH, pa3sBUBaeMoOl IpU NOABEME I10 JIECTHULIE;
Perenue 3agaq Ha pacuéT MEXaHMYECKOH pabOThI M MOIIHOCTH;
5.2. | IIpocTbie MEXaHU3MBbI 5 OnpeieneHre BBIUTPHIIIA B CUIIE IPOCTBIX MEXaHU3MOB Ha IIPHMEpE phluara, MoBMKHOTO | Y CTHBIH Vuu.py
U HETIO/IBUKHOTO GJIOKOB, HAKJIOHHOH ILIIOCKOCTH; or1poc;
HccnenoBanue ycioBUsi paBHOBECHS pbluara; TTucemennbIit
OO6Hapy»KeHHe CBOHCTB MPOCThIX MEXaHU3MOB B Pa3JIMYHBIX HHCTPYMEHTAX U KOHTPOJIB;
MIPUCIIOCOOICHHSIX, UCIIONIB3YEMBIX B OBITYH TEXHHUKE, a TAKOKE B )KUBBIX opranusmax (MC
— 6uonorus);
OKCNepHMEHTANILHOE JI0Ka3aTeNbCTBO PABEHCTBA PAOOT IIPU IIPUMEHEHHHU IIPOCTBIX
MEXaHH3MOB;
Omnpenenenne KI1/1 HakJIIOHHOM IIIOCKOCTH;
Pemenne 3aau Ha mpuMeHeHKe paByJIa paBHOBecHs peiyara v Ha pacuér KIT/I;
5.3. | MexaHu4ecKasi SHeprust 4 DKCIEepHMEHTAILHOE OIPe/Ie/IeHHE N3MEHECHHUSI KHHETHUECKOH M MOTEHIIHATBHON DHEPIUH Ycrabrit PO
TeJna IpY ero CKaThIBAHUM 110 HAKJIOHHOH IJIOCKOCTH; or1poc;
DopmynupoBaHHe Ha OCHOBE HCCIIE0BAHHs 3aKOHA COXPAHEHMsI MEXaHWYECKOH YHEPI1H; TIucemennbIit
OOCyX/IeHNE TPAHHUL] IPUMEHHUMOCTHU 3aKOHA COXPAHCHUS SHEPTHH; KOHTPOJIb;
Permenne 3a1a4 ¢ NCMIOIb30BaHNEM 3aKOHA COXPAHCHHUS YHEPTUH; KonTponbHas
pabora;
Hroro no pazaeny: 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOBTIIO | 68

ITPOI'PAMME




INOYPOYHOE IINTAHUPOBAHUE

BE€IICCTBA

Ne | Tema ypoka KoumnuectBo yacos Hara Buapbl,
n/n u3yyeHus | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIS
padoThI padoThI

1. | ®usuka - HayKa O IPUPOJIE 1 0 0 VYcrHbiit

OT1poC;

2. | Meronsl HayuHOTO MO3Hanusa | 1 0 0 VYcTHbIH

OTIpOC;

3. | ®usnuecKue BEIMYMHbBI, UX 1 0 0 VcTHBIN
€AMHUILIBI ¥ IPUOOPHI AJIs OT1poC;
U3MEpEHUS [TuceMeHHbIi

KOHTPOJIb;

4. | U3mepenne puznuecKom 1 0 1 [IpakTuueckas
BenuuuHbl. JlaboparopHas pabora;
pabora "HU3mepenne oobema
YKUJIKOCTH U TBEPJIOTO Tea"

5. | UccnenoBanue 3aBUCUMOCTH 1 0 1 [IpakTuueckas
OJIHOM (pU3UYECKON BETHUNHBI paborta;
ot apyroi. JlabopatopHas
pabota " MccnenoBanue
3aBUCHUMOCTH MTyTH
PaBHOMEPHO JBMIKYILLETOCS
Tena OT BpEMEHU JIBHKECHUS
Tena"

6. | O6oOmiarommii ypok mo reme | 1 1 0 KonTponbhas
"Yro nzyyaer pusmuka'. pabora;
KonTponbnas pabota

7. | Monekyna — Menpyaiias 1 0 0 VYcTHbil
YacTuIla BEIIecTBa OTIpOC;

8. |JlabGoparopnas paborta o 1 0 1 [IpakTrueckas
OTIPENIEICHUIO Pa3MepPOB pabora;
MaJIbIX T€JI METOJIOM PsIZIOB

9. |/IBWKeHHE YaCTHUIl BEIIECTBA. 1 0 0 YcrHBII
CBsI3b CKOPOCTH JBM)KEHUS OTIpOC;
YaCTHI] C TEMIIEPATYPOH.

BpoyHoBCKO€ JIBMKEHHE.
Hupdysus
10. | BzaumopaeicTBrEe YacTHLL 1 0 0 YerHblii

OTIpOC;




11. | B3aumMocBsI3b MEXITY VYcTHEIIT
CBOWCTBaMHM BEIIECTB B Pa3HbIX OTIpOC;
arperaTHbIX COCTOSTHUSIX U UX
ATOMHO MOJICKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHBIX COCTOSIHUN BOJIbI

12. | OGo0maromnyii ypok 1o Teme: Konrponbnas
"CTtpoeHue BemiecTna'. pabora;
KonrtponbHas pabora

13. | MexaHuuyeckoe ABUKEHUE. YcrHbII
PaBHomepHOE 1 OIIpOC;
HEpaBHOMEPHOE JBIKEHHE

14. | Ckopoctb VYcrHbii

OTIpOoC;

15. | I'paduyeckoe npencraBicHue Jukranr;
JIBUKCHUS

16. | Cpenssist CKOpOCTb TIpU [IpaxTnueckas
HEPABHOMEPHOM JIBHKEHUU. paborta;
Pacuér mytu u BpeMeHu
JBUKCHUS

17. | SIBnenue unepuuu. 3aKoH YcrHbIl
WHEPIHH OTIpOC;

18. | BzaumopencTBure TEI KaK YcrHbIi
NpUYMHA U3MEHEHUS! CKOPOCTH OT1poC;
JBUKEHHS TET

19. | Macca kak Mepa HHEpPTHOCTH YcrHbii
Tena OTIpOC;

20. | IImoTHOCTH BemecTBa. CBA3b YcrHbIi
IUIOTHOCTHU C KOJIMYECTBOM OTIpOC;
MOJIEKYJ B €JUHHIIE 00bEMa
BEIIIECTBA

21. | JlaboparopHas pabora [IpakTrueckas
"OnpeneneHne mI0THOCTH pabora;
TBEPJIOTO TeJla C TOMOIIBIO
BECOB U H3MEPUTEIHHOTO
nuIMHapa"

22. | Pemenne 3amau. Pacuer Macchl ITuceMeHHBIIH
U o0beMa Teja Mo ero KOHTPOJIb;

IIJIOTHOCTHU




23. | Cuiia Kak XapaKTepUCTHKA YcTHbIN
B3aMMOJICVCTBHUS TEI OIIpOC;

24. | sIBneHue TATOTCHUS U CHJIa YcrHbiit
TshxecTH. Cuiia TSDKECTH Ha OT1poC;
JIPYTUX IUIaHeTax

25. | Cuna ynpyroctu u 3akoH ['yka [TucbMeHHBIN

KOHTPOJIb;

26. | Cunbl ynpyroctu. Bec Tena. VYcTHbIif
HesecomocTh OT1poC;

27. | JlaboparopHas paboTa [IpakTnueckas
"I'pamynpoBaHue NpyXHHBI 1 pabora;
U3MEPEHUE CUIT
JTUHaMOMETpoM"

28. | Cno>xeHue CuJl, HalpaBICHHBIX [TucrmeHHbIH
10 OJAHOM IPSIMOM. KOHTPOJIb;
PaBHOeliCTBYIOIIASA CHJT

29. | Cuna tpenus. Tpenue VYerHbiit
CKOJIBXKCHHUS ¥ TPEHUE TTOKOS OTIpOC;

30. | JJaboparophas paboTa [IpakTuyeckas
"M3y4eHue cuibl TpEeHUs paborta;
CKOJIbKEHUS TIPU IBUKECHHUH
Opycka 1o ropu30HTaJIbHON
nosepxHocty "TpeHue B
HPUPOJIE U TEXHUKE

31. | O6oOmarmuil YpokK Mo TeMe: ITnceMeHHBIH
"JIBMKEHNE U B3aUMOJICUCTBUE KOHTPOJIb;
Ten"

32. | KontpomnbHas paboTa Mo Teme: KonTponbhas
"J[BUXKEHHME U B3aUMOJIeCTBUE pabora;
ten"

33. | JlaBnenue YcTHBIT

OTIpOC;

34. | CrtocoObl yMEHBIIICHUS U VYcTHbil
YBEJIMYEHUS 1aBIICHUS OTIpOC;

35. | JlaBnenwue raza YcTHBIT

OTIpOC;

36. | [lHeBMaTHYECKHE MAIITUHBI YcrHbIi

OTIpOC;




37. | 3akon ITackansa [TncerMeHHbBIH
KOHTPOJIb;

38. | JaBieHue BHYTPH KUIKOCTH YcrHbiit
OTIpOC;

39. | 3aBUCUMOCTD JaBJICHUS ITnceMeHHBIN
KUJKOCTH OT TITYOUHBI KOHTPOJIb;
norpykenus. Pemenue 3anau

40. | Coobmrarongecs: Cocyabl YcrHbliii

OTIpOC;

41. | Bec Bo3ayxa u atMocdepHoe VYcerHbii
napieHue. [IpuunHbl OIIpOC;
CyILIECTBOBAHUS BO3YIIHON
000104KH 3eMIu

42. | Onsbit Toppuuernm. [TuceMeHnHbIiM
N3mepenne armocdepHoro KOHTPOJIb;
JaBJICHUS

43. | IIpubopsl 1t U3MEPEHUs VYerHbiit
aTMochepHOro naBICHHS OTIpOC;

44, | T'mapaBIUYECKUe MEXaHU3MBbI YcrHbIi

OTpoc;

45. | JleiicTBHE XKMIKOCTH U raza Ha IInceMeHHbIH
MOTPYXEHHOE B HUX TEJIO. KOHTPOJIb;
3akoH Apxumena

46. | Bertankusaromias YcrHbIi
(apxumenoBa) cuia. OTpoc;
DKCTepUMEHTAIbHOE
oTpesieNieHUe BhITATKUBAIOIIEH
CHUIBI

47. | JlaboparopHas paboTa 1o [IpakTrueckas
HCCJIEIOBAHHUIO 3aBUCUMOCTH pabora;
BBITATKABAIOIIEH CHIIBI OT
o0Bbema MorpyKeHHOM YacTh
T€eJIa, OT INIOTHOCTH KUJIKOCTH

48. | Pemrenne 3amay mmo TeMe IIucrMeHHbIH
"Apxumenosa cuna” KOHTpOJIb;

49. | DKciepuMeHTaIbHOE YcrHbil
WCCJICIOBAHKE YCIIOBHI OTIPOC;
IUTABAHUSA TEJI

50. | YcnoBust nmnaBaHus TeI. [TncerMeHHbBIH

Pemenue 3amau

KOHTPOJIb;




51. | IInaBanue cymoB. VYcTHEIIT
Bo3znyxoruiaBanue. OIIpOC;
HccenenoBanue MOpCKUX
riryouH. [TokopeHue ropHbBIX
BEPIIVH

52. | OGo0maronMii ypoK 1o TemMe TectupoBanue;
"JlaByieHUE TBEPJIBIX TE,

JKAUIKOCTEN U ra3oB"

53. | KouTponbHas padboTa 1o Teme KonTponbsHas
"JlaBneHne TBEPABIX TE, pabora;
SKUIKOCTEN U ra3oB"

54. | Mexanuueckas pabota YcrHbii

OTIpOC;

55. | MomHoCTb VYcrHbIit

OTIpOC;

56. | Kunernueckas u YcTHBIN
MOTEHITMAIbHAS YHEPTUS OTIpOC;

57. | IlpeBpaienre 0fHOTO BHIA VYcrHbIit
MEXaHUYECKON YHEPTUU B OIIpOC;
Apyroi

58. | 3akoH coxpaHEeHUs U VYcTHbIl
M3MEHEHUS YHEPTHH B OTpoc;
MEXaHUKeE

59. | DHeprus ABMKYILEHCS BOIBI U IInceMeHHbIH
Berpa. [loBTOpeHue u KOHTPOJIb;
0000m1eHNe TeMbl PaboTa,

MOIITHOCTH , SHEPTHSI

60. | IIpocTeie MEXaHU3MBI: pbIUar, VYcTHbil
070K, HAaKJIOHHAS IIOCKOCTD. OTpoc;
[TpaBuiio paBHOBECHS phIUara.

MoOMEHT CUITBI

61. | Peruaru B ObITY, IpUpOJIE U YcrHbil
TexHuKe. Peruary B Teie OTIPOC;
YyeJIoBeKa

62. | bioku. [Ipumenenue nmpaBuia VYcTHbil
paBHOBecHs pblyara K OJI0Ky OTpoc;

63. | «3010TOC IPABUIIO» MEXAHUKH [TucrmeHHbIi

KOHTPOJIb;




64. | KITJ] mpoCThIX MEXaHU3MOB. 1 VYcerHbii
OKCHEepUMEHTAILHOE OIIpOC;
HCCJIEI0BAHKE

65. | KonrponbHas pabora mo teme |1 KonTposnbhas
"MexaHudeckas padbora, pabora;
MOIIHOCTb, TPOCTHIS
MEXaHU3MBbI"

66. | [ToBTOpeHune u 0000IIEHUE 1 VYerHbii
coliepkanus Kypcea hpuzuku 7 OTpoc;
kiacca. Temsl "PaBHOMEpHOE [MucbmenHbIi
nekenue. [ImoTHoCTD KOHTPOJIb;
BemecTBa. Cuiibl B mpupoje”

67. | [ToBTOpeHue u 0600mEeHNE 1 YcrHbIi
coliepkaHus Kypca pusuku 7 OTIpOC;
knacca. Temsl "JlaBneHue IIucemeHHBIN
TBEPJBIX TEJ, )KUJIKOCTEH 1 KOHTPOJIb;
rasos, IlnaBanne ten"

68. | UToroBas koHTposibHas pabdora | 1 KontponbHas
10 Kypcy ¢pu3uku / Kiacca. pabora;
Tewms! "B3anMoselicTBre Tell.

JlaBiieHue TBEPBIX TEI,
JKUJIKOCTEHN U ra3oB, IlmaBanme
ten. Pabora u MOIIHOCTS.
[Ipoctbie MexaHU3MBI"
OBIIEE KOJIMYECTBO YACOB |68

I10 ITPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

®usuka, 7 knacc/Ilepeimkua A.B., OO0 «/IPODAx»; AO «M13parensctBo [IpocemnieHme;
Beenure cBO#l BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

®unonosuu H. B. ®usuka. 7 k1. Merogudeckoe nmocodue. - M. : [Ipoda, 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Wndoypox, POLI, yuupy



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

CrnpaBouHble TabJIULIbI, Pa3AaTOUHbIN MaTeprai Touku pocrta

OBOPYJIOBAHME JJIsSI TPOBEJEHUSI IABOPATOPHBIX, TPAKTUUYECKHX PABOT,
JEMOHCTPAIIUM

HabGops! nyist mpoBeieHus 1ab0paTOpHBIX padoT, AEMOHCTPAIIMOHHOE 000PYI0BaHHE
Touku pocra
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