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Егор Беседин


IHosicHuTeIBbHAA 3aNIMCKA

Conepxanne Ilporpammbl HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOMH
IPaMOTHOCTH YYalllUXCS ¥ OpraHU3alMio W3y4YeHus: GU3UKU Ha IesTeITbHOCTHOM OocHOBe. B Heil
YUUTBIBAIOTCS BO3MOXKHOCTH IpeameTta B peanuzanuu Tpedosanuiit @®I'OC OO0 k miaHUpyeMbIM
JUYHOCTHBIM W METalpeIMEeTHBIM pe3ysibTaTaM OOY4YeHHs, a TaKkKe MEXKIPEIMETHBIC CBS3H
€CTECTBEHHO-HAYYHBIX Y4YeOHBIX INPEIMETOB Ha YPOBHE OCHOBHOrO o0miero obpasoBanus. B
porpaMMe OIPENENSIIOTCS OCHOBHBIC IIeNU M3y4YeHHMs (DPU3MKH Ha ypOBHE OCHOBHOT'O OOIIETrO
o0pa3oBaHUs, IUIAHUPYEeMble  pe3yJdbTaTbl  OCBOGHUS  Kypca  (HU3UKU:  JIMYHOCTHBIE,
MeTarpeIMeTHbIC, IpeIMETHbIE (Ha MPO(UILHOM YPOBHE).

[Iporpamma ycraHaBinBaeT pacrpeeieHne yaeOHoro Marepuaia no rogam o0yueHus (1o
KJjlaccaMm), peAaraeT NpUMEPHYIO MOCIEI0BATEILHOCTh U3YUEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHS MPEIMETHOTO COZICp)KAaHUS M Y4ETe BO3PACTHBIX OCOOCHHOCTEH yYalIuXcCs, a Takxke
[IPUMEPHOE TEMATUYECKOE TUIAHUPOBAHUE C YKa3aHUEM KOJUYECTBA YAaCOB HA MU3Y4YCHHUE KaXKIOU
TEMBbl U TNPUMEPHON XapaKTEPUCTHUKOW Y4eOHOW NEATENBbHOCTH y4allluXcs, peaqu3yeMoil mpu
U3yuyeHUH 3TUX TeM. lIporpamMma MokeT OBITH MCIIONB30BaHA YYHMTEISIMM KaK OCHOBA JIJIs
COCTaBJICHUS CBOMX pPabOYMX MPOrPaMM.

[Ipu pazpaborke paboueil mporpamMmbl B TEMAaTHUYECKOM IUIAHUPOBAHUU JOJKHBI OBITh
YUTEHBI BO3MOYKHOCTH HCIIOJIb30BAHMSI 3JEKTPOHHBIX (IIU(PPOBBIX) 00pa30BaTENbHBIX PECYpPCOB,
SBJSIIOINMXCSA ~ y4eOHO-METOAWYECKUMHU  MaTepuayiaMd  (MyJbTUMEAMWHBIE  TPOTPAMMBL,
HJIEKTPOHHBIC YUEOHUKH U 3aJaYyHHUKH, JIEKTPOHHBIE OMOIMOTEKH, BUPTyalbHbIe JabopaTopuy,
UTPOBbIE MPOTPaMMBbl, KOJJICKIHMH IUPPOBBIX 00pa30BaTEIBHBIX PECYPCOB), PEATHU3YIOMINX
nunaktudeckrue BozmoxkHocTH UKT, comepikanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00
o0pa3oBaHUH.

Pabouas nporpamma He CKOBBIBA€T TBOPUECKYIO MHUIIMATUBY YUUTENICH U TPEAOCTABISAET
BO3MOXXHOCTH JUIS peau3alliyl Pa3INuHbIX METOJUYECKUX MOIXOA0B K MPENoJaBaHUIO (PH3UKU
NPUYCIOBUU COXpaHEHHs 0053aTEIbHOM YacTH COACPIKaHUS Kypca.

OO0mas xapakTepucTHKA Y4eOHOI0 peaMeTa «(PU3NKa»

Kypc ¢usnku — cructeMoo0pa3yronmii st €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUN, M3YYaeMbIX XUMHEH,
Ouosioruei, actpoHomMue 1 puznyeckoit reorpadueii.

®dusuka — 3TO IPEAMET, KOTOPBI HE TOJIBKO BHOCUT OCHOBHOM BKJIAJl B €CTECTBEHHO-
HAYYHYIO KapTHHY MHpA, HO U MPeIoCTaBisieT Hauboee ssCHble 00pa3ibl MPUMEHEHHSI HAyYHOTO
METO/a MO3HaHMs, T. €. Crloco0a MOJTY4YEeHUsI JOCTOBEPHBIX 3HaHUH o mupe. Hakonen, ¢puznka —
JTONPEAMET, KOTOPBIM Hapsay C APYIMMH €CTECTBEHHO-HAYYHBIMU IIPEAMETAMH JOJDKEH NaTh
MIKOJIbHUKAM TIPEJCTaBI€HHE OO0 YBIEKAaTEIbHOCTH HAYYHOTO MCCIEAOBAaHUS M PaIOCTH
CaMOCTOSITEJIBHOI'O OTKPBITUS HOBOT'O 3HAHUS.

OpHa W3 r7IaBHBIX 3a/1a4 (U3UUECKOr0 00pa3oBaHMs B CTPYKType o0Iero oOpa3oBaHUs
COCTOUT B ()OPMHPOBAHUHU E€CTECTBEHHO-HAYYHOH TPAMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM
Macchl 00y4aroNIMXCcsi, KOTOpbIe B JajbHEUIIeM OyayT 3aHATHI B CAaMBIX Pa3HOOOPa3HBIX cdepax
nesitenbHOCTH. Ho He MeHee BakHOH 3aqaueil SBIsSETCA BBIABICHHE M MOJArOTOBKA TaJaHTIMBBIX
MOJIOABIX JIIOAEW sl TMpOAOIDKEHHsT OOpa3oBaHMA W JalbHEHIIeld MpodeccHoHaTIbHON
JeSITeIbHOCTHB 00J1aCTH €CTECTBEHHO-HAYUHBIX UCCIIEJOBAHUIN U CO3JaHUH HOBBIX TEXHOJIOTHA.

CornacHo MPUHATOMY B MEXIYHApOAHOM COOOIIECTBE ompeneneHuto, «EctecTBeHHO-
Hay4YHasi TPAMOTHOCTb — 3TO CIIOCOOHOCTH YeJIOBEKa 3aHUMATh AKTUBHYIO TPAXKIAHCKYIO MTO3UITUIO



110 OOIIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HaAyKaMH, 1 €r0 TOTOBHOCTh
MHTEPECOBATLCS E€CTECTBEHHO-HAYYHBIMU HIeAMHU. HaydHO TIpaMOTHBIM 4YEJIOBEK CTPEMHUTCS
y4acTBOBAaTh B apryMEHTHPOBAHHOM OOCYXICHHMU TNPOOJIEM, OTHOCALIMXCS K E€CTECTBEHHBIM
HayKaMH{ TEXHOJIOTHSIM, YTO TpeOyeT OT HEero cJeIyroIuX KOMIIETEHTHOCTEH:

— HAYYHO OOBSCHATH SBJICHUS,
— OLICHUBATh U TIOHUMAaTh OCOOCHHOCTH HAy4YHOT'O UCCIICAOBAHMS,
— UHTEPIPETHPOBATh JaHHBIE W HCIOJb30BaTh HAay4yHBIE JJOKA3aTelIbCTBA
JUISATIONYYESHHS BHIBOJIOB. )
Wzydenue ¢u3MKu COCOOHO BHECTH PEIIAIONINHA BKIAL B (HOpMUpOBaHHE
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaOLTHXCSI.

Lenn u3yyeHus: yaeOHOro npeamMera «PU3HKa»

Hemn wu3yueHuss GU3MKM HA ypOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUsl OMpEACIICHBI B
Konnenuuu npenoxaBanus yue6Horo npenmera «®Pusnka» B 00pa30BaTEeNbHBIX OPraHU3ALUSAX
Poccuiickoit ®enepanuy, peanu3ylOMIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE POTPAMMBI,
yTBep)kAEHHON pemienneM Komternn MunucteperBa mnpocsemeHus Poccuiickoit @enepanum,
npoTokoi1 oT 3 nexadbps 2019 r. Ne ITK-4BH.

Henu n3yuyenus pusuku:

— npuoOpeTeHne MHTEepeca U CTPEMJICHHS O0YYalolUXCs K HAYYHOMY H3YUYCHHUIO
HPUPOIBI, pA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEI;

— pa3BUTHE TIPEACTABICHUH O HAyYHOM MeETOJle IO3HaHMA M (HOPMHUpPOBAHHE
UCCIIEI0BATEILCKOTO OTHOIICHHS K OKPY>KAIOLIUM SIBJICHUSAM;

— ¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KakK pe3yjbTaTa HU3y4YeHHs OCHOB
CTpOCHUsIMATepUH U (yHIAMEHTAIbHBIX 3aKOHOB (PH3HUKH;

— dbopMHpOBaHHE TIPEACTABICHUH O poiau (QU3UKU JUIS  Pa3sBUTHA APYTUX
€CTECTBEHHBIXHAYK, TEXHUKH U TEXHOJIOTHIA;

— pa3BUTHE TIPEJCTABICHUH O BO3MOXHBIX cdepax Oymymieil npodeccrnoHaIbHON
NEeSATeNLHOCTH, CBSI3aHHOW C (PU3UKOHM, MOJArOTOBKA K JaJbHEWIIEMYy OOy4YeHHIO B OTOM
HampaBieHuu. JloCcTHKeHHe »JTHX Leled Ha ypOBHE OCHOBHOTO oOImiero o0Opa3oBaHus
o0ecreunBaeTcsl pelIeHueM CIeAyIOMUX 3a1au:

— npuoOpeTeHre 3HaHWH O JUCKPETHOM CTPOCHMH BEILIECTBA, O MEXaHHUYECKHUX,
TEIUIOBBIX, AJIEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSX;

— npuoOpeTeHne yMEHUH ONMChIBaTh M OOBICHATH (PU3MUECKUE SIBICHUSA C
UCTIOJIb30BaHUEM I0JTyUYEHHBIX 3HAHUIA;

— OCBOCHHME METO/IOB pEIICHUs MPOCTEHIINX pacu€THBIX 3a7ad C UCIOJIb30BaHUEM
du3uueckux MoJieNel, TBOPUYECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33/1a4;

— pa3BUTHE YMEHHUH HaAOMIOAAaTh TNPUPOJAHBIC SBJICHUS M BBINOJHATH OIBITHI,
n1abopaTopHbIe pabOTHI U SKCIIEPUMEHTATIBHBIE UCCIIETOBAHMS C HCTIOJIb30BAHHUEM U3MEPUTEIBHBIX
npubOpoB;

— OCBOCHHE MPUEMOB paboTHI ¢ HH(pOpMAIHEH (PU3NUECKOTO COJCepKAHNUS, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHHSIX (PHU3MKH; aHAIN3 M KPUTHYECKOE OICHMBAHUE
UHpOpMaLINY;

— 3HAKOMCTBO €O cepamMu mNpodecCHOHANBHON JESTENbHOCTH, CBSI3aHHBIMH C
(U3UKOIL, 1 COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTH)KCHUSAX (PU3NUYECKON HAYKH.



IInanupyemble pe3yJibTaThl 0CBOEHHS MPOrPpaMMBbI 1o puznke
W3ydyenne Qu3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs HAIPABJICHO HA TOCTHKEHUE
JTUYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JInuyHOCTHBIE pe3yJbTaThl

B pesynbrate m3yueHus (U3MKA Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3zoBaHMsY 00YyHarOLIerocs
OyayT c(hopMUpPOBaHBI CIIEITYIOIIME TUYHOCTHBIC PE3YIbTAThI B YACTH:

1) naTpuoTHYecKoOro BOCHUTAHMS:
NPOSIBIEHUE MUHTEPECA K MCTOPUHM U COBPEMEHHOMY COCTOSIHHMIO POCCHUCKOW(pHU3NYECKON HAYKH;
[IEHHOCTHOE OTHOIIEHHUE K JIOCTHXKEHUSIM POCCHICKHUX YUEHBIX-(DU3UKOB;

2) rpasIaHCKOIro M J{YXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS:
TOTOBHOCTb K aKTUBHOMY y4YacTHIO B OOCYXJI€HUHU OOIIECTBEHHO 3HAYMMBIX MITHUECKUX MPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUH (pU3HKH;
OCO3HaHUE Ba)XKHOCTH MOPAJIbHO-ITUUECKUX IIPUHIIUIIOB B I€ATEINBHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIUTAHMS:
BOCIIPUSITHE 3CTETUYECKUX KauecTB  (U3NYECKOM HayKu: €
rapMOHUYHOTOMIOCTPOEHUSI, CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'0 IO3HAHUS:
OCO3HaHME IEHHOCTH (PHU3MUECKOM HAayKHM KaK MOIIHOTO HWHCTPYMEHTa MO3HAHUSIMHPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUN, BAKHEUILIEH COCTABIIAIONIEN KYJIbTYpPHI;
OpHEHTAIMsI B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX NPEACTaBICHUIIO0 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJIBI;
pasBuUTHE Hay4HOUI T100603HATENFHOCTH, UHTEpEca K
HCCIIE0BATEIbCKONEATENILHOCTH;

5) popmupoBanus KyJIbTYPbI 30POBbS H IMOIHOHAILHOI0 0JIATONIOJTY HSI:
OCO3HaHME IEHHOCTH Oe30macHoro olpas3a >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BXHOCTH TpaBWJI OE€30MacHOrO IOBEJEHUS Ha TPAHCIOPTE,Ha J0pOrax, ¢ NEKTPUUECKUM U
TEIUIOBBIM 000PYZOBaHUEM B JIOMAIIHUX YCIOBUSIX;
c(OpMHPOBAHHOCTH HaBBIKA peICKCHH, IPU3HAHNE CBOETO MpaBa Ha OLIMOKY U TAKOTO e MpaBa
y APYTOro YeJI0BEKa;

6) TpyaoBoro BocnuTaHUSA:
aKTUBHOE Y4YacTHE B PCUICHUM TNPAKTHUCCKUX 3a71ad (B paMKax CeMbH, 00pa30BaTeNIbHOM
OpraHu3aIiK, TOpo/ia, Kpasi) TEXHOJIOTUYECKOMN U COIMaTbHONHANPABICHHOCTH, TPEOYIOIIUX B TOM
guciie ¥ PU3NIECKUX 3HAHUM;
MHTEpEC K MPAKTUUYSCKOMY U3YUCHUIO MPO(eCcCHii, CBA3aHHBIX C PU3UKOM;

7) 5K010rHYECKOr0 BOCIIMTAHMS:
OpHEHTAIMsI Ha IpUMEHEeHHEe (U3NYECKUX 3HAHUN JJIS pelIeHus 337a4 B O0JIACTH OKpPY KAIOLICH
Cpelbl, INIAHUPOBAHUS IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX ITIOCIIEACTBUIIIS OKPYIKAOLLEH CPEIbI;

0CO3HaHME INT00ATBHOT0 XapaKTepa SKOJIOTUIECKUX MPOOIeM U IMyTel UX peLIeHNUs;

8) aganTanuu K U3MEHSIOIUMCS YCIIOBHSIM CONMAIBLHON U IPUPOTHOI CPeIbI:
NoTpeOHOCTh BO B3aWMOJICHCTBUU TPU BBIIOJHEHWU HCCIEIOBAHUNH M IMPOEKTOB (pusmueckont
HaNPaBJICHHOCTH, OTKPHITOCTh ONBITY M 3HAHUSAM JIPYTHX;

MIOBBIIIIEHUE YPOBHS CBOECI KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO eI TEeIbHOCTD; TOTPEOHOCTh B
(dbopMHpOBaHUN HOBBIX 3HAHMW, YMEHUU (popMyIupoBaTh HEH,

MOHATHS, TUIIOTE3BI O PU3HMUECKUX OOBEKTAX U SIBICHUSX;

0CO3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;



IUIAHUPOBAaHHE CBOETO DPA3BUTHS B NPUOOPETEHHM HOBBIX (M3WYECKMX 3HAHUI;, CTpeMIIeHHUE
aHaHI/I3I/IpOBaTI> 1 BBIABJISITH B3AUMOCBSA3U HpI/IpOI[bI, OGH_IGCTBa nu

3KOHOMHMKH, B TOM HUCJIC C UCITIOJIb30BAHHUCM (1)I/ISI/II-I€CKI/IX 3HaHHﬁ;

OLIEHKA CBOMX JCWUCTBUI C YYETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPEdy, BOZMOXKHBIX TJI00aTBHBIX
MOCJICJICTBUM.

MertanpeamMeTHble pe3yJibTaThl

B pesynbrate ocBOoeHUS mporpamMMbl O (U3MKe Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHHS Y
oOyuyaromierocss  OynyT  cGOpPMHpPOBAHBI ~ MeETalpeIMETHBIE  Pe3yJbTaThl,  BKJIIOYAIOIIHNE
M03HaBaTeNIbHbIC YHUBEPCAJIbHBIC yueOHbIE AEHCTBHS, KOMMYHHKATHBHBICYHUBEPCAIbHBIC yueOHbIC
JEWCTBUSL, peTyISTUBHbIE YHUBEpCAIbHBIC yueOHbIE eHCTBUSI.

Ilo3HaBaTeIbHbIe YHUBepca/bHbIE yueOHbIe AeiicTBUS

ba3oBble j1oru4yeckue 1eMcTBUA:

BBISIBJIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBICHUI), KI1acCU(UIIMPOBATH
ux;

BBISIBJIAITh  3aKOHOMEPHOCTH U MPOTHBOPEYUS] B paccMaTpUBaeMbIX (akTaxX, JaHHBIX U
HaOJIOICHUAX, OTHOCAILINXCS K (PU3UUECKUM SBICHUSM;

BBISIBJIATh NIPUYMHHO-CJICICTBEHHBIE CBSA3HM NMPH H3Y4YeHUU (DU3MYECKHX SBJICHUH U TPOILIECCOB,
JieNaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JEIYKTHUBHBIX W MHIYKTHBHBIX YMO3aKJIIOUECHUH, BBIIBUTaTh
TUIIOTE3bl O B3aUMOCBA3SX (PU3MUECKUX BEIMYMH; CAMOCTOSTEIBHO BHIOMPATH CIIOCOO pEIICHHS
yueOHOI (u3nueckoil 3amaun (CpaBHEHHE HECKOJIBKMX BApHAHTOB pPELICHMs, BHIOOp Hamuboiee
MOJXOASAIIETO C YIETOMCAMOCTOATENBHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble nccienoBare/ibCcKue 1eiCTBUS:

WCIONIb30BaTh BOIMPOCH KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHUS; MPOBOIUTH IO

CaMOCTOSITENILHO ~ COCTABIIGHHOMY IUIAHY ONBIT, HECIOXHBIH (U3HUECKUN IKCIEPHUMEHT,

HEeOOJIBIIIOE HCCTIeI0BaHNEe PUZNIECKOTO SIBIICHUS; OIICHUBATH HA IPUMEHUMOCTh U JOCTOBEPHOCTh

uHPOpMAINIO, TONYyYEHHYI0O B XOJAE MCCICNOBAaHUS WM JKCIEPUMEHTAa; CaMOCTOSTEIBHO
dbopmynupoBath 0000IIEHNST U BBIBOJIBI o pe3yiabTaTam MPOBEAEHHOTO

HAOIIO/ICHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalIbHEHIIee pa3BUTHE (PU3NYECKUX IMPOIIECCOB, aTAK)KE BBIIBUTATH

MIPEIOJIOKEeHUS 00 UX Pa3BUTUH B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Padora ¢ undopmanueii:

MPUMEHSATH PA3TUYHbIE METO/IbI, HHCTPYMEHTHI M 3aIIPOCHI ITPH IOMCKE U 0TOOpe HH(POpMAIUU UITH
JAHHBIX ¢ YYETOM IPEUIOKEHHON yueOHOH (pu3nueckoii 3a1auu;

aHaJIM3UPOBaTh, CHCTEMATU3MPOBATH M HHTEPIPETHPOBATH MH(YOPMAIUIO pa3IMYHBIX BUIOB U
(dbopM TpecTaBIeHUS;

OLIEHUBATh HAAEKHOCTh WHGPOPMAIMKM TIO KPUTEPUSM, MPEIIOKECHHBIM YUYUTEIEM WM
c(OpPMYITMPOBAHHBIM CaMOCTOSITEIIBHO;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYI0  (opMy  mpeacTaBieHHs  HUHPOpPMALUU U
WUTIOCTPUPOBATH PeIaeMble 3a/1a4H HECIOKHBIMU CXEMaMH, AUarpaMMaMu, HHOM rpadukoi u ux
KOMOMHAIIHSIMH.

KoMMyHUKATHBHBbIE YHHBepcajibHble y4eOHbIe JelHCTBHSA:

B X0/€ OOCYXIEHHUs y4eOHOro Marepuana, pe3yJbTaToB JIaOOpaTOPHBIX padOT M TMPOEKTOB
3aJjaBaTh BOINPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl M BBICKA3bIBaTh HJIEH, HAIlCJICHHBIC Ha
peleHne 3a1aui 1 Noiep:KaHue 0JiaroxenaTeIbHOCTH OOIICHNUS;

COIOCTABJISITh CBOM CYKICHHUSA C CYXACHUSMH APYTUX YYAaCTHHUKOB JMAajora, OOHapyXHBAaTb
pas3nuyKe U CXOJCTBO MO3ULIUH;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;



MyOIMYHO TPEJCTABISITh PE3YyIbTAThl BBHIMOTHEHHOTO (DU3MYECKOrO OmbITa (IKCIEPUMEHTA,
HCCIe0BaHus, IPOEKTa);

MMOHUMAThH M MCIIOIH30BaTh MPEUMYIIIECTBA KOMAHTHOW ¥ MHIWBHUIyaIbHON paOOTHINPU PEIICHUN
KOHKPETHOU (hU3MUeCKOi poOIeMbl;

MPUHUMATH IIEJTH COBMECTHOW NEATEIHHOCTH, OPTaHM30BBIBATH NEHCTBUS MO €€ MOCTHKEHUIO:
pacnpenensaTb poir, 00CyKIaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOUW paboThl, 0000IIaTh MHEHUS
HECKOJIBKHX JIOJICH;

BBITIOJTHATH CBOIO YaCTh pa0OTHI, JOCTUTAsi KAYECTBEHHOTO Pe3ysibTaTa Mo CBOEMY HAIIPABJICHUIO U
KOOPJIUHUPYS CBOU JCHCTBUS C APYTUMHU YICHAMU KOMaH/IbI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa B OOIMUN MPOAYKT MO KPUTEPHUSIM, CaAMOCTOSTEIHHO
chOpMyJIMPOBAHHBIM yUYaCTHUKAMHU B3aUMOJCHCTBHSI.

PeryasiTuBHbIe yHHBepcajbHble Y4eOHbIe IelCTBHA

Camoopranusanus:

BBISIBIISITh npobaemMbl B OKM3HEHHBIX M Y4eOHBIX  CHTYyalMsXx,
TPeOYIOUIMX IS pelIeHus] PU3NIECKUX 3HAaHU;

OpUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAX MPHUHIATHUS pPEUICHUM (MHIUBUIYaJIbHOE, NPHUHITHE
pelIeHus B IpyMIe, IPUHIATHE PELLICHUI TPYIION);

CaMOCTOSITENIFHO COCTABIISATh AITOPUTM pPEIIeHUs (pU3MUecKor 3a1a4u WK IJIaH UCCIIeIOBAHUSA C
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATh MpeaaracMble
BAPUAHTHI PELLICHUN;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHE.

CaMOKOHTPOJIb, IMOIIMOHAILHBIH MHTE/JIEKT:

JaBaTh aJIeKBATHYIO OLIEHKY CUTYAIlUH U MpeaaraTh I1aH e€ U3MEHEHHUS;

OOBSICHATh MPUYUHBI JOCTIKEHHS (HEAOCTIDKEHHSI) Pe3yJIbTaTOB ACATEIbHOCTH, JaBaTh OLECHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B [ESATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHUS (DU3MUYECKOTO
UCCIICIOBAaHMUSI WJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOATENHCTB, WU3MEHHBILUXCS CHUTYaIlHid,
YCTAQHOBJICHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBHSIM.

CTaBUTh ce01 Ha MECTO JPYroro 4ejoBeKa B XOJAE CIOpa WIM JUCKYCCHH Ha HAYYHYIO
TeMy, IOHUMAaTh MOTUBBI, HAMEPEHHS U JIOTUKY APYTOTO.

NpU3HABAaTh CBOE MPaBO Ha OIIMOKY MPH PEHICHWH (U3WYECKHX 3a7ad WM B YTBEPKIACHUSIX
Ha Hay4YHBIE TEMBI U TaKOE K€ MPaBO APYTOro.

IIpenmeTHblIe pe3yJbTaThl

K xonmy oOyueHust B 7 KJjacce NpEIMETHBIE pPE3yNbTaThl Ha YIIyOJIEHHOM YpPOBHE IOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHIA:

UCTOJNb30BATh TOHATHSA: (U3UUYECKUE U XUMHUECKUE SIBJICHHS, HAOJIOJCHHE, SKCIICPUMEHT,
MOJIeNIb, TUIOTE3a, €AMHULBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpAOE, KHUAKOE, Ta3000pa3HOE), MEXaHWYEeCKOe [BIKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOIUHEWHOE), TPAeKTOPHs, paBHOCHCTBYIOIIAs cuil, fedopmanus (yrnpyras,
TUIACTHYECKAs), HEBECOMOCTB, COOOIIAIOIINECS COCY/IBI;

YBEpEHHO pa3nuyath sBieHUs (Au¢@ys3usi, TEIIOBOE IBM)KEHUE YACTHIl BEUIECTBA,paBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUS, B3aUMOJACHCTBHE TEJl, pABHOBECUE TBEPABIX TEI
C 3aKpeIUIEHHOM OChIO BpaIlleHus, Iepeiadya JaBlIeHus TBEPABIMU TEJIaMH, KUAKOCTSIMH U Ta3aMH,
aTMoc(epHOe JaBJIeHUE; TUIABaHUE Tell, IPEBPALICHUS MEXaHUYECKOW SHEPTHH) TI0 OMUCAHHUIO HUX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (PU3HUECKOE SBICHUE;
pacrio3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3MUYECKUX SBJICHUN B OKpPY’KAIOIIEM MHpE(B TOM YHCIIE
¢usnveckue SIBICHUS B MPUPOJE: MPUMEPHI JABIKEHHS C PA3IUYHBIMH CKOPOCTSMHU B KHBOH U



HEXHUBOW NPUPOJE, AEHCTBUE CHII TSDKECTH, TPEHMS, YIIPYTOCTH B IIPUPOJIE U TEXHHUKE, BIUSHUE
aTMOC(epHOro JaBJICHHUs Ha )KUBOW OpraHu3M, IJIaBaHUEPHIO, phluyard B TeJE YeJIOBEKa), MpHU
3TOM  TEPEeBOJAUTHh MPAKTUYECKYI0 33JayyB y4ueOHYIO, BBLICIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKy) GU3NYECKUX SIBICHUIA;

OIMCHIBATh N3yYEHHBIC CBOMCTBA TeN M (PU3UUECKUE SBICHUS, UCTIOIB3Ys (PU3UUECKUE BETMUUHBI
(Macca, 00BEM, TUIOTHOCTh BELIECTBA, BpEMs, MyTb, CPEIHsSI CKOPOCTh, CHJIA YIPYTOCTH, CHJIA
TSOKECTH, BEeC Teja, CWJIa TPEHUs, JAaBJIeHHE TBEPAOTO Tena, IaBJIEHHE CTOJI0A JKUAKOCTH,
BBITAJIKUBAIOIIAsl CHJIA, MEXaHM4yeckass paboTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIBIL,
KO3 QHUIMEHT MOJIE3HOTO JACHCTBHS MEXaHU3MOB, KWHETUYECKast U MOTEHIIUAIbHAS SHEPTHs), IPU
OIMCAHWUHU MPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICI MCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUCHUS
U eIUHULBI (PU3UUECKUX BEIWYHMH, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE IAHHYIO (DPU3UYECKYIO
BEJIMYUHY C APYTUMH BEIUYWHAMH, CTPOUTH IpadUKHU HM3YUYEHHBIX 3aBUCHMOCTEH (DU3MYECKHX
BEJIMYHH;

XapaKTepu30BaTh CBOWCTBA TeJI, PU3HMUECKUE SIBICHUS U MIPOILIECChI, UCTIONIb3YS MPaBHIIA CIOKECHHUS
cuJI (BII0JIb OHOM NpsiMOit), 3aKoH I'yka, 3akoH [lackans, 3akoH Apxumena, NpaBUIO paBHOBECHUS
pbryara (010Ka), «30J10TO€ MPABUIIO» MEXAHHUKH, 3aKOHCOXPAHEHUSI MEXaHUUECKOW 3HEPTUH, MpH
3TOM J1aBaTh CJIOBECHYIO (POPMYyIMPOBKY3aKOHA U 3aMCHIBATH €r0 MaTEMAaTUIECKOE BHIPAKECHHE;
CTPOUTH NMPOCTHIE (prU3NYECcKrEe MOAETH PeabHBIX 0OBEKTOB, MIPOIIECCOB U SIBICHUH,BBIICIATD MIPH
3TOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIC CBOMCTBA OOBEKTOB, MPOLIECCOB, ABICHHUMA, MPUMEHAThH
¢buznueckre Moenu Uit 00bsICHEHUsT (PU3NUECKUX MPOLIECCOB M peIIeHHs Y4eOHBIX 3a1a4;
OOBSICHATh (DU3UYECKHE SIBICHUS, TMPOLECCHl M CBOIMCTBa Tel, B TOM YHCIEB KOHTEKCTE
CUTYyalui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, U pellaTh KaueCTBEHHBIE 3a/1a41, B TOM YHCIIE
TpeOyronue YUCICHHOTO OLCHUBAHUS XapaKTEPHBIX 3HAYEHUH (PU3NYECKUX BEIMYHH, NPU 3TOM
BBIOMpATh AaJCKBaTHYIO (PU3MYECKYIO MOJEINb, BBISBIATh MPUYUHHO-CICACTBEHHBIE CBS3U H
BBICTPAMBATh JIOTHYECKYIO IIETIOUKY PAaCCYXICHUI ¢ OMOPOi Ha U3yUEHHBIE CBOMCTBA (PH3UUECKUX
SBJICHUN, (PU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemaTh pacyéTHele 3amauu (B 2—3 OeicTBUsA) MO M3y4aeMbIM TeMaM Kypca (U3UKH, BHIOMpas
aJIeKBaTHYI0 (PU3UYECKYI0 MOJIENb, C HCIHOJb30BAHUEM 3aKOHOB M (OPMYI, CBS3BIBAIOLINX
¢u3nUecKue BEJIMYMHBI, 3aITUCHIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE PEIICHHUE 33/1auH, BBISBIAT
HE/IOCTAIONINEe WM HM30BITOYHbIE JaHHBbIE, OOOCHOBHIBATH BBIOOP METO/AA pEIICHHs 33a7auH,
HCTIOJIb30BaTh CIPABOYHBIC JaHHBIC, MPOBOAUTH MAaTeMaTHUECKUE MPEOOpa3oBaHMs U PACUETHI,
OLIEHUBATh PEAIUCTHYHOCTh MOJYYEHHOTO 3HAUYEHUS (U3NYECKOH BEIMYMHBI U OIpPENeNATh
pa3MepHOCTh (PU3UUECKOM BETMUMHBI, IIOJYyYEHHON IPU PEIICHUH 3a/1a4H;

pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXXHO pPELIMTh NPH NOMOIIM (HU3UYECKHX METOMIOB, H
npeyiaraTh OpPUEHTUPOBOYHBIM C€HOCOO pelieHus, B OMMCAHUM MCCIEIOBAHUS PAcllO3HABATh
MIPOBEPAEMOE MPENOI0KEHNE (THIIOTE3Y ), UHTEPIPETUPOBATH MOMYyYSHHBIH pe3yIbTar;
NPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SIBICHUM WM (U3NYECKUX CBOWCTB TeI
(muddysus, TEmIoBOe pacIIMpPEHHE Ta30B, SIBICHHE WHEPLUH, W3MEHEHHE CKOPOCTH MpHU
B3aUMOJICHCTBUM TeEJ, TepeAaya JaBJICHUS IKUIKOCTBIO W Ta30M, MPOSBICHHE NCHCTBUSA
aTMOC(EepHOro JaBJCHHUS, JEHCTBHE MPOCTHIX MEXaHU3MOB): (OPMYIHMPOBATH IPEINOIOKECHHUE
(rumoTe3y) 0 BO3MOXKHBIX pe3yibTaTaxX HaOIIOACHUMN,CaMOCTOSTEILHO COOMpPATh YCTAaHOBKY W3
n30BITOYHOTO Habopa 000pyAOBaHUS U (HOPMYITUPOBATH BHIBOIBI;

MPOBOJUTH NPSMBbIE U KOCBEHHBIE M3MEPEHHUS (PU3UUECKUX BEIUYHMH (PACCTOSHUE, MPOMEKYTOK
BpPEMEHH, Macca Tena, 00bEM Tena, CUila, TeMIepaTypa, IIOTHOCTh KUAKOCTH U TBEPIOTO Tela,
CHJla TPEHHsS CKOJIBKCHHS, MaBJICHHE BO3/yXa, BBITAIKHBAIOLIAs CWIa, JCHCTBYIOIIAs Ha
NOTPYXEHHOE B KHUJIKOCTb TEJO, KOAPPHUIMEHT TOJIE3HOTO ACUCTBUS NMPOCTHIX MEXaHU3MOB) C
UCTIOJIb30BAHUEM aHAJIOTOBBIX MLIU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METO/IAa U3MEPEHUS,
($uKCUpoBaTh MOKa3aHUS NPUOOPOB, HAXOAUTh 3HAYEHHE U3MEPSAEMON BEITUYMHBI C TOMOIIBIO
yCpenHEeHHsI pe3yIbTaTOB CEPUU U3MEPEHH U OIICHUBATH IMTOTPEIIHOCTh U3MEPEHHIA;

MIPOBOJIUTH HECITIOKHBIE IKCIIEPUMEHTAIbHBIE UCCIIEOBAHUS 3aBUCUMOCTEH (PH3MUECKUX BETUUNH
(3aBUCHMOCTHU ITyTH PaBHOMEPHO JBHXKYIIETOCS TElIa OT BPEMEHHUIBWKCHUS TENa, CHIIbI TPEHHUS



CKOJIL)KEHUSI OT CHJIBI HOPMAJbHOTO [JaBJICHUS, KadyecTBa OOpPaOOTKM TOBEPXHOCTEH Ten |
HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOIIAIN CONPUKOCHOBEHHUS TeIl, CUIIbI YIIPYTOCTH OT yAJTHHEHUS
NPY>KHUHBI, BEITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YaCTH TeJa U OT IFIOTHOCTH )KUKOCTH,
e HEe3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOHMHBI, Ha KOTOPYIO INOTPY’KEHO TENO, YCIOBUI
IUTaBaHUS TeJ, YCIOBUI paBHOBECHs pbldara U OJIOKOB): COBMECTHO C YUHTENIEeM (OPMYIHPOBATH
3aJjayy M TUINOTE3y  MCCIEJOBAaHUS, CAMOCTOSTENPHO  IUIAHUPOBATh  HCCIEIOBAaHUE,
CaMOCTOSITENIEHO cobupathb HKCHIEPUMEHTAIBHYIO YCTaHOBKY C HCIOJIb30BAHUEM
MHCTPYKIIMH, IPECTABIATH IMOJy4YEeHHbIE 3aBUCUMOCTH (PU3NUYECKUXBEIIMYMH B BUAE TaOIHMIl U
rpaMKOB, OIICHWBATh MOTPEIIHOCTH, JENaTh BBIBOBI M0 pe3yJIbTaTaM MCCIIEAOBAHMS;
co0Jro1aTh MpaBuiia TEXHUKK 0€30MacHOT0 TpyJa Mpu padoTte ¢ 1ab0paTOPHBIM 000PYA0BAaHHEM;
yKa3bIBaTh TNPHUHLHUIBI JCHCTBUS NPUOOPOB M TEXHHUUECKUX YCTPOMCTB: BECHl, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIIMECS COCYAbI, 0apOMETp, pblyar, MOJBUKHBIM U HETMOABIKHBIA OJIOK,
HAKJIOHHAS IIOCKOCTB;

XapaKTepu30BaTh MPHUHLUIBI JCUCTBUS M3YYCHHBIX NPUOOPOB, TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB C OMOPON Ha UX OMHMCAHUS (B TOM YHCIE: MOAIINITHUKH, YCTPOHCTBO
BOJIOTIPOBOJA, THIPABIUYECKUN Tpecc, CcU(OH, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM Hacoc,
apeoMeTp), MCIIOJIb3Ysl 3HaHUS O CBOMCTBAX (PM3MUECKUXSABICHUNA W HEOOXOAUMBIEC (pu3nueckue
3aKOHBI M 3aKOHOMEPHOCTH;

UCTOJNb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOWCTB,
M3MEPUTENBHBIX MTPHUOOPOB M TEXHOJOTHUECKUX MPOLIECCOB MPHU PEIICHUH Y4eOHO-TPAKTUYECKUX
3ajau;

NPUBOAUTE TPUMEpPHI (HaXOAUTh HMH(GOPMAIMIO O MPHUMEPAx) MPAKTHUECKOTO HCIIOIb30BaAHHS
(bu3MYECKUX 3HAHUN B MMOBCEAHEBHOMN JKU3HU /ISl 0OecTieueHus] 0€30MacHOCTH MPU OOpAIEHUH C
npubopaMu M TEXHHUYECKUMH YCTPOHCTBAMH, COXpPAHEHHUS 3[0POBbS U COOJIOACHUS HOPM
HKOJIOTMYECKOT0 IOBEJICHUS B OKpY KaroIIencpese;

OCYIIECTBIISATh  OTOOpP HMCTOYHUKOB HHGpoOpMAIMK (U3NIECKOro cojaepkaHus B IHTepHere,
CaMOCTOSATENbHO (HOPMYJIUPYsI TOUCKOBBIA 3alpOC, HAa OCHOBE HMMECIOIIMUXCS 3HAHUU U MyTEM
CpaBHEHHMSI Pa3IMYHBIX UCTOYHUKOB BBIACIIATH HH(POPMAIIUIO, KOTOpas SIBJISIETCS POTUBOPEUHBOI
WM MOXET OBITh HEJOCTOBEPHOM;

UCTOJNb30BaTh IPH  BBHIMOJIHEHUH y4YEOHBIX 3aJaHUl  HAYYHO-TIONMYJSIPHYIO JIUTEPATypy
(U3NIECKOTO0 Co/IepKaHusl, CIPaBOUYHbIE MaTepHaJIbl, pecypchl ceTullHTepHET, BlaieTh MpuéMaMu
KOHCIIEKTUPOBAHMUs TEKCTa, MpeoOpa3oBaHus HH(OpMAIMM M3 OJHOM 3HAKOBOH CHCTEMBI B
ApYTyIo,

co3/1aBaTh COOCTBEHHBIE KPaTKHE MUCbMEHHBIC M YCTHBIE COOOIICHUSI HA OCHOBE 2—3 MCTOYHHUKOB
uHpopManuu (GpU3MUECKOTO COACPKAaHUA, B TOM YHCIE MyOIMYHO J1eNaTh KpaTKUe COOOIEHU O
pe3yabTaTax NPOEKTOB WIM YYE€OHBIX HCCICJOBAHUN, IPU STOM TIPAMOTHO HCIIOIB30BaTh
W3yYEHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, COIPOBOXKIATH BHICTYIUICHUE MTPE3CHTAINCIH;
IIPU BBIOJHEHUH YYEOHBIX NMPOEKTOB U HMCCIEIOBAHUN pacHpeAeisaTh OOS3aHHOCTUB TPYIIE B
COOTBETCTBHUH C TIOCTABJIICHHBIMH 33JJauaMH, CJICAUTH 32 BHIIOJHEHNUEM TUTAHAICHCTBUI, aJleKBaTHO
OLIEHMBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIIbI, BBICTPAaMBATh KOMMYHUKATHBHOE
B3aUMOJICHCTBHE, YUYUTHIBASI MHEHHE OKPY KAIOIIHX.

Conep:xanue yueOHOT0 mpeamera

Pazgen 1. Beegenue.
®usnka — HayKa o npupoje. Habmonenue u onucanue GU3NIECKUX SBICHHA.
dusnueckue npruOOpHI. Pu3nYeCcKue BEITUYNHbI u 150

n3Mepenne. llorpemHocT  HU3MEpPEHUN.
MexnyHaponHas cucreMa enuHul. dusznka u TexHuka. Dusznka U pa3BuUTHE



MPEACTABICHUIIO0 MaTeprUaIbHOM MUPE.
Jlemoncmpayuu:

MexaHI/I‘ICCKI/Ie, TCIIJIOBBIC, J3JICKTPUUCCKHUC, MArHUTHBIC, CBCTOBLIC, 3BYKOBBIC
SIBJICHHUA.

dusnueckue mpuOOpsI U NpoIeypa MPsIMBIX H3MEPEHHH aHAIOTOBBIM U IIU(PPOBBIM MTPUOOPOM.
Jlabopamophule pabomul u Onvimoi:

Omnpenenenue HEHB! ASICHUS IIKAIbI ©3MEPUTEIBHOTO prudopa. MizMepeHnne paccTosHUM.
Wsmepenne miomann u ooséma. Meron manetku. M3mepenue Bpemenu. M3mepenue oObéma
XKUAKOoCcTH U TBEpAOro tena. OnpeneneHue pa3MepoB Majiblx Teld. Meroxn pspos. Ilposenenue
HCCJIEI0BAaHUs 110 IIPOBEPKE TMITOTE3BI: NAIBHOCTD MOJIETA MAPUKA, IYIIEHHOIO TOPU30HTAIIBHO,
TeMOoIIbIIIe, YeM OOJIbIIEe BHICOTA ITyCKa.

Paznen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHUH BeLECTB.
Crpoenue BemiectBa. uddysus. BzaumopaeiictBue yactuil Bemectsa. Mo1eiau CTpOCHUs
ra30B, JKUAKOCTEH U TBEP/IbIX Te U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX

MOJCIICH.
Jlemoncmpayuu:

Habmonenue 6poyHoBckoro nsuxenusi. Habmonenne nuddysun. Habmonenue sBiaeHui,
OOBSICHAIOMUXCS MPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHIL BEIIECTBA.

JlabopatopHbie paOOThI U OTBITHI:

Omnenka quaMeTpa aToMa METOJIOM PsIIOB (C Hcmoyib3oBaHHeM (otorpaduii). ONbITH MO
HaOJIOZIGHUIO TEIJIOBOTO paciiupeHusi ra3oB. OMNBITBI MO0 OOHAPYXKEHUIO JCHCTBUS CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pazgen 3. Bzaumopaeiicteue Teul.

Mexannueckoe ABMkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBMIKEHUA. TpaeKTopus.
[lyTs. IlpsmonuneiiHOoe paBHOMEpHOE nABHKeHHE. CKOPOCTb PaBHOMEPHOIO IMPSIMOJUHEHHOTO
nswxeHus. HepaBHoMmepHoe nBrkeHue. fBnenue nnepuun. Macca tena. MsmMepenue Maccol Tena
C IIOMOIIBIO BecoB. [lmoTHOCTH BemecTBa. MeToabl H3MEpPEHHs MacChl M IIOTHOCTH.
Bsaumoneiictue Ten. Cuna. IlpaBuio ciiokeHus cui, AEHCTBYIOIIMX MO OJHOW mpsMoil. Cuia
ynpyroctd. 3akoH ['yka. Meroabl usmepenus cuibl. Junamometp. I'paduueckoe nzodpakeHue
cuibl. fIBneHue TaroreHus. Cuna TsokecTd. CBsI3b MEXKIY CHIION TSKECTH U Maccol. Bec Tena.
Cunatpenus. Tpenue ckoabxeHus, KaueHus, nokos. [loqmmnuauku. LlenTp TsxecTH Tena.

Jlemoncmpayuu:

Habmionenne mMexaHHMYECKOro IBMKEHHs Tena. M3aMepeHue CKOpOCTH MPSIMOJIMHEHHOTO
nBwkeHus. HaOmiogenue sBneHust uHepuud. HaOmrogeHue W3MEHEHHs CKOPOCTH —TIpU
B3auMozelcTBUM Tell. CpaBHEHHME MacC 110 B3aUMOJEHCTBUIO Tell. ClI0’KeHUE CHI, HalPaBICHHBIX
MMOOAHOM MPSIMOM.

JlabopamopHvle pabomol u onvimul:



OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMXKEHMs (IIapUKa B JKUIKOCTH, MOJENIN
AIIEKTPUYECKOT0 aBTOMOOMIIS M Tak Jainee). OnpeneneHue cpegHeil CKOpOCTH CKOIbKEHHs OpycKa
WIM IIapuKa 110 HAKIOHHOM IIockocTu. OnpeleneHue IUIOTHOCTH TBEPAOro Tena. OmbIThL,
JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTD pacTsHKEHHS (IeopManui) MpyKUHbBI OT IPUII0KEHHON CHIIBI.
OnpIThI, NEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI TPEHMSI CKOJIBKEHHUS OT CHJIbl JaBJICHUS U
XapakTepa COIIPUKACAIOIINXCSl TOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEpPABIX TeJl, :KUAKOCTEN U ra3oB.

Hasnenue. JlaBnenue tBepabix Ten. JlaBnenwe raza. OObsiCHEHUE NABICHHUS HA OCHOBE
MOJIEKYJISIPHO-KUHETUUECKUX TpeacTaBieHnil. 3akoH Ilackans. JlaBneHue B JKMIKOCTH M rase.
CooOmarommmecss  cocyapl. Illmo3el. ['mapaBnudeckuii mpecc. [ 'mapaBIudecKuil  TOPMO3.
Atmocteprnoe naBienue. Omnbir Toppuyermu. Mertoabl u3MepeHHs JaBieHus. bapomerp-
anepoua. smenenue atmocepHoro nasieHus ¢ Beicotoil. Manomertp. Hacoc. 3akon Apxumena.
VYcnosue niaBanus ten. [lnasanue ten. Bo3ayxornnaBanue.

. [lemoncmpayuu:

3aBUCHMOCTD JaBJIECHMs Ta3a OT TemrnepaTypsl. [lepenaua nqaBiaeHUs! )KUIKOCTBIO U Ta30M.
Coobmaromuecst cocynpl. I'mapaBmudeckuir mpecc. IIposiBnenue neiictBust arMmocdepHOro
nasiieHus. CuoH. 3aBUCUMOCTD BBITAIKHMBAIONICH CHIIBI OT 00bEMa MOTpYXEHHOU B KHUIKOCTb
4acTH Tela M IUIOTHOCTU JKUIKOCTU. PaBEHCTBO BBITAJIKUBAIOIICH CHIIBI BECY BBITECHECHHOU
JKUJKOCTU. YCJIOBHE IUIABAaHUS TEJ: IUIABAHME WIIM IIOTPYKEHHME TeJl B 3aBUCHUMOCTU OT
COOTHOUICHUS IUIOTHOCTEN TeJla UKUAKOCTH.

JlabopamopHule pabomol u onvimul:

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOZIE OT 00bEMa MOTrpy>KEHHOH B )KUAKOCTh YaCTH
tena. Onpenenenre BbITaIKUBAIOIIEH CUIIBL, NEHCTBYIONIEH Ha TEJO, MOrPYKEHHOE B HKHUAKOCTb.
IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIECH CHIIBI, JEHUCTBYIOIIEH HA TEIO B KUIAKOCTH, OT
MacChl



Tena. ONbIThL, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO
B KHJIKOCTH, OT 00bEéMa MOrpyXEHHOW B JKUAKOCTh YAaCTH Tellda U OT IJIOTHOCTH >KHUIKOCTH.
KoncTpynpoBanue apeomeTpa WIM  KOHCTPYHPOBAaHME JIOAKM M OIpeAeieHHe €&
IPy30I0ABbEMHOCTH.

Pa3nea 5. PaGoTa, MOIITHOCTH ¥ JHEPIHUsl.

PabGora cumbl, JAEWCTBYIONIIEH IO HAmNpaBICHUIO JBWXKEHHS Tena. MOIIHOCTS.
Kunernueckas sneprus asuxyuerocs tena. [lorennuansnas sneprus ten. [Ipespaienue oqHoro
BUJIa MEXaHWYECKOH 3Hepruu B Apyroil. Metoapl u3mepeHHst pabOThl, MOIIHOCTH M SHEPTHH.
IIpocTeie MexaHU3MBI. YcClnoOBUs paBHOBeCUs pbriyara. MoMeHT cuibl. PaBHOBecue Ttenma ¢
3aKpEIJIEHHOW OCBhlO BpalleHusa. Buasl paBHOBecus Tel. «30J0TOE€ IPABWIO» MEXAHUKH.
Koad dunmeHT none3Horo neicTBus.

Jemoncmpayuu:
IIpuMepbI NPOCTHIX MEXaHU3MOB.
Jlabopamopuvie pabomul u onvimol:

HccnenoBanue ycnosuii papHoBecus pbryara. U3mepenne KII/I nHaksionHoi
1ockocTH. M3yyenne npaBuiia peryara Ajsi NOABHKHOTO ¥ HEIOABHUKHOTO 0JIOKOB.
Omnpenenenne KII/I noaBH:KHOTO M HENMOABUKHOTO 0JI0Ka. OnpenesieHue padoTbl
CWJIBIYNIPYTOCTH NPH NOAbEMeE IPY30B NIPH MOMOIIH NOABUKHOTO 0J10ka. U3yyenue
3aKOHA COXPAHEHMS MeXaHMYeCKOH IHePIruu.

TemaTnueckoe NJIAaHMPOBaHHE YU4eOHOT0 peaMeTa

KoanuecTBo | DJeKTpoHHBIE HM(POBBIE
Pa3znen / tema

aK. 4. o0pa3oBaTeIbHbIE PecypChl
Pa3znea 1. BBenenne 8
https://lesson.academy-
T 1.1.Y9 . 2
ema TO M3yHacT pusnka content.myschool.edu.ru/03/07
https://1 .acad -
Tema 1.2. Ousznueckue TEPMUHBI U TOHSATHS. 4 contenFt) .iny:(flslio)ﬂlfgui?;/}(; 3/07
Tema 1.3. dusnueckre BEINYUHEL U UX ) https://lesson.academy-
U3MEpEeHHe. content.myschool.edu.ru/03/07
Pa3nen 2. IlepBoHayaibHbIe CBeCHHUS O 10
CTPOEHNH BellecTBa
https://lesson.academy-
T 2.1. .M . 2
eva Crpoetiite settiectsa. Mozeky b content.myschool.edu.ru/03/07
https://lesson.academy-
T 2.2. ) 2
ema Jlaysus B rasax, duAKOCTAX content.myschool.edu.ru/03/07
https://lesson.academy-
T 23.B I . 2
ema 2.3. BsaumonecTsue Mornexy: content.myschool.edu.ru/03/07
https://1 .acad -
Tema 2.4. Tpu pa3oBBIX COCTOSHUS BEIIECTBA. 2 contenl‘z.sm\/:s}Slzzltc?u.err;\(; 3/07
https://1 .acad -
Kountpoasnas padora Nel (mo pasgeny 2) 2 PS./2C5S0N.aCaCEMY

content.myschool.edu.ru/03/07

Pa3nea 3. BzanmMogaeiicTBue Te 46
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https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07

https://lesson.academy-

T d1.M . 2
ema 3 CXATITICCKOT ABIACIHIC content.myschool.edu.ru/03/07
https://lesson.academy-
2. .
Tewa 3.2. Cxopocts, myTs i Bpews 6 content.myschool.edu.ru/03/07
Tema 3.3. I'paduxu 3aBUCUMOCTH CKOPOCTH U 6 https://lesson.academy-
nyTH Tena. PacuérHele 3agaun. content.myschool.edu.ru/03/07
https://lesson.academy-
T 4.1 . 2
eva 3 HepHi content.myschool.edu.ru/03/07
https://lesson.academy-
T 5.B I .M ) 4
ema 3.5. Bsaumoreiictsue Ter. Macea content.myschool.edu.ru/03/07
https://lesson.academy-
6. 11 ) 2
Tema 3.6. ILnotrocTs BenecTsa content.myschool.edu.ru/03/07
Tema 3.7. 3agaun Ha pacdéT Macchl U Ha 4 https://lesson.academy-
HaXO0XIEHUE IIJIOTHOCTH. content.myschool.edu.ru/03/07
https://lesson.academy-
T 8. . 4
ema 3.8. Cua content.myschool.edu.ru/03/07
Tema 3.9. Cuna tsarorenus. SIsienue ) https://lesson.academy-
MIPUTSKCHUS. content.myschool.edu.ru/03/07
https://lesson.academy-
10. . ) 2
Tewa 3.10. Ciuna ynpyroctu. lutamomerp content.myschool.edu.ru/03/07
Tema 3.11. Bec Tema. CBsi3b MEXIIy Maccoi, ) https://lesson.academy-
BECOM U CUJION TSKECTH. content.myschool.edu.ru/03/07
https://lesson.academy-
T J2.P I ) 4
eva 3 ABHOACHCTBYIOMIA CiLa content.myschool.edu.ru/03/07
https://lesson.academy-
T 13. ) 2
ema 3.13. Ciura Tpetiis content.myschool.edu.ru/03/07
Tema 3.14. Pemenune 3a1a4d Ha 4 https://lesson.academy-
PaBHOJCHCTBYIOILYIO CHIL content.myschool.edu.ru/03/07
KonTtposbsHnas padora Ne2 (mo pasneny 3) 2
Pa3neu 4. /laBi1enne TBEPABIX TeJl, 38
JKHJIKOCTEH U ra3oB
https://lesson.academy-
T 4.1. ) 2
emMa JlaBJICHHE H CHIIA JaBNCHNA content.myschool.edu.ru/03/07
https://lesson.academy-
T 4.2. ) 2
ema Jlapaerne b MPHPOJE i TEXHIKe content.myschool.edu.ru/03/07
Tema 4.3. JlaBjicHue ra3a U )KUJKOCTH. 3aKOH 4 https://lesson.academy-
TTackais. content.myschool.edu.ru/03/07
Tema 4.4. 'uapocTaTuyeckoe JaBJICHHE. https://lesson.academy-
Pemienue 3a1a4 Ha THAPOCTATHYECKOE 4 content.myschool.edu.ru/03/07
JIaBJICHHE.
https://lesson.academy-
T 4.5. ) 4
ema 4.5. Coobmaromuecs cocy ! content.myschool.edu.ru/03/07
Tema 4.6. Atmocdepa u atmocdepHoe 4 https://lesson.academy-
nasiienue. OnsiT Toppuyenim. content.myschool.edu.ru/03/07
https://1 .acad -
Tema 4.7. bapomerp-anepous. Manomerp. 2 PS./2C5S0N.aCaCEMY

content.myschool.edu.ru/03/07
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https://lesson.academy-

8. 7 . 2
Tema 4.8. Tuapasaueckiii npece content.myschool.edu.ru/03/07
Tema 4.9. Pemenne 3a1a4 Ha aTMOC(epHOE ) https://lesson.academy-
JIaBJICHHUE. content.myschool.edu.ru/03/07
Tema 4.10. BertankuBaromiast cuia. 3aKoH 4 https://lesson.academy-
Apxumena. content.myschool.edu.ru/03/07
Tema 4.11. [1naBanue Ten 1 MIaBaHUE CYIOB. 4 https://lesson.academy-
content.myschool.edu.ru/03/07
Tema 4.12. Bo3nyxoruiaBanue. 2 https://lesson.academy-
content.myschool.edu.ru/03/07
KonTtposbsHnas padora Ne3 (mo pasneny 4) 2
Paspnen 5. Pa6ota, MOIIHOCTH U JHEpPrus 32
Tema 5.1. Mexanudeckast pabota. MOIIHOCTb. 4 https://lesson.academy-
Pemenwue 3anay. content.myschool.edu.ru/03/07
https://lesson.academy-
2. . . 4
Tema 5.2. IIpocTeie MexaHu3Mbl. Peruar content.myschool.edu.rw/03/07
https://lesson.academy-
T 53. I . 4
ema PABILIO MOMEHTOD content.myschool.edu.ru/03/07
Tema 5.4. B0k 1 IpUMEHEHHUE PHIYATOB K 4 https://lesson.academy-
070Ky . content.myschool.edu.ru/03/07
https://lesson.academy-
T S. Y . 2
ema S.5. Llentp macc. ¥enosne pasHoBecis content.myschool.edu.ru/03/07
https://lesson.academy-
T 6P . 4
ema 5.6 Pemenne sazas content.myschool.edu.ru/03/07
https://lesson.academy-
J7 KII. 2
Tema 5.7 KIIA content.myschool.edu.ru/03/07
https://lesson.academy-
T . .P .
eva 3.8 Sueprus. Pemenne sanad 6 content.myschool.edu.ru/03/07
KonTposbsHnasi pabora Ne4 (o pasaeny 5) 2
Hrorosas padora 2
BCET'O 136
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