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INOACHUTEJIbBHAS 3AIINCKA

Mporpamma no ¢u13nKe Ha ypoBHe OCHOBHOIO 06LLero 06pa3oBaHMA COCTaBAEHA HAa OCHOBE
NOIOXKEHWUI U TPebOoBaHUI K pe3ynbTaTaM OCBOEHMA Ha 6Aa30BOM YpPOBHE OCHOBHOM
obpasoBaTenbHON Nporpammbl, NnpeactasneHHbix B PrOC 000, a TaKkkKe ¢ y4ETOM
depepanpHoli paboyei nporpammel BocnmMTaHMA 1 KoHuenumm npenogaBaHna yuebHoro
npegmeta «Pusmkar.
CopeprkaHue nporpammbl No d13MKe HanpasaeHO HA opMUpPOBaHME eCTeCTBEHHOHAYYHOW
rPaMOTHOCTM 06YyYatOLLMXCA N OPraHU3aLMIO U3YYeHNA GU3NKM HA AeATENbHOCTHOM OCHoBe. B
nporpamme no Gu3MKe yYUTbIBAIOTCA BO3MOXKHOCTU y4ebHOro npeameTa B peannsaumm
TpeboBaHM PTOC OO0 K NnaHUpPYEeMbIM IMYHOCTHLIM M MeTanpeaMeTHbIM pe3y/ibTaTaM
0by4yeHusA, a TaKKe MeXnpeaMeTHble CBA3U eCTECTBEHHOHAYYHbIX y4eOHbIX NpegMeToB Ha
YPOBHE OCHOBHOroO 0buwero obpasoBaHuA.
Mporpamma no ¢pusnke yctaHaBAMBaET pacnpeaeneHune yuebHoOro marepumana no rogam
obyyeHun (no Knaccam), npegnaraeT NPUMEPHYHO NOC/IeA0BaTe/IbHOCTb U3YYEHUA TEM,
OCHOBAHHYIO Ha /IOTUKEe Pa3BUTUA NPEeAMETHOrO CoAepPKaHNA U Y4ETe BO3PACTHbIX
ocobeHHocTel obyyarowmxcs.
Mporpamma no ¢msnKe pa3paboTaHa C LeNblo OKa3aHUA METOANYECKOM MOMOLLM YUYUTENIO B
co3aaHuKM paboyelt nporpammbl No yyebHOMY NpeameTy.
®un3mKa aBnseTca cuctemoobpasyowmm ANna ecTeCTBEHHOHAaYYHbIX y4ebHbIX NpegMeToB,
NMOCKONbKY PU3MYECKME 3aKOHbI 1IEXKAT B OCHOBE MPOLECCOB U ABNEHUM, U3YHAEMbIX XMMUEN,
6uonoruein, actpoHomunen n pusmyeckom reorpadmein, BHOCUT BKNa4, B €CTECTBEHHOHAYUYHYO
KapTUHY MUpa, NpeaocTaBaseT Hanbonee AcHble 06pasLbl NPUMEHEHUA HAYYHOTO MeTOoAa
NMO3HaHWA, TO eCTb CNocoba NoNyYeHUA AOCTOBEPHbIX 3HAHMUI O MUpE.
OpHa m3 rnaBHbIX 33434 ¢M3myeckoro o6pasoBaHUA B CTPYKType obuiero o6pasoBaHMA COCTOUT
B GOPMMPOBAHUM €CTECTBEHHOHAYYHOW IPAMOTHOCTM N MHTEpPEeca K HayKe y 0by4yatowmxcs.
N3yyeHne ¢dM3MKKM Ha Ha30BOM ypOBHE NpeanoaaraeT oBlageHne cneayowmmm
KOMNETEHTHOCTAMM, XapaKTepPM3YIOLMMWN eCTECTBEHHOHAYYHYHO FPaMOTHOCTb:
® Hay4yHO OODBACHATb ABNEHUSA;
® OUEHUBATb U NOHMMATb OCOBEHHOCTM HAay4YHOro UccAea0BaHuA,
® VHTEepPnpPeTMpoBaTb JaHHbIE U MCNOb30BaTb HAy4YHble A0KA3aTeNbCTBA A8 NOAYYEHUA
BbIBOJOB.
Llenn nsyyeHma p13mMKkn Ha yposHe OCHOBHOro 0buwero o6pasoBaHuA onpeaeneHbl B
KoHuenumn npenogasaHus yyebHoro npeamerta «Punsnka» B o0b6paszosaTesibHbIX OpraHn3aLmnax
Poccuinckon ®epepauymm, peanmnsyrolmx ocCHOBHble 0bweobpasosaTesibHble NPOrpammbl,
yTBEpPXKAEHHOM peweHnem Konnermm MuHnctepctea npocselleHma Poccuinckon ®eaepaumm
(npotokon ot 3 gekabpsa 2019 r. Ne MK4BH).
Lienn nsyyeHua pusmku.
® npuobpeTeHne MHTepPeca U CTpeMeHMA 0ByYaoLWMXCA K HAYYHOMY U3YYEHMIO
NPUPOAbI, PA3BUTUE UX UHTENNEKTYaAIbHbIX M TBOPYECKMX CNOCOBHOCTEN;
® pa3BuUTME NpeacCTaBNEHUN O HAYYHOM MmeToae NOo3HaHUA n popmupoBaHue
NCCNefoBaTeNbCKOrO OTHOLIEHMA K OKPYKAIOLLMM ABNEHUAM;
e dopmunpoBaHMe HAy4HOTrO MMPOBO33PEHMA KaK pe3y/ibTaTa U3yYEeHUA OCHOB CTPOEHMUA
MmaTtepumn 1 GyHOAMEHTANIbHbIX 3aKOHOB GU3MKM;
e dopmmnpoBaHUE NpeacTaB/eHN 0 Pponu GUINKU ANA Pa3BUTUS APYINX eCTECTBEHHbIX
HayK, TEXHUKN N TEXHONOTUN;



® pa3BWUTME NpeacTaBAEHUIN O BO3MOXKHbIX chepax byayuen npodpeccnoHanbHOM
AeATeNbHOCTU, CBA3AHHOM C GM3MKOM, NOAFOTOBKA K AaNbHelLeMy 0by4yeHUto B STOM
HanpaBieHuUMU.
[ocTukeHne sTux Lenen nporpammol No Gp13nKe Ha YpOBHE OCHOBHOIO 06LLero o6pa3oBaHunA
obecneuymBaeTca pelleHnem caeayoLwmx 3apau.
® npuobpeTeHne 3HaHUIN O AUCKPETHOM CTPOEHMM BELLECTBA, O MEXAHUYECKUX,
TENIOBbIX, IEKTPUYECKMX, MATHUTHBIX U KBAHTOBbIX ABNEHUAX;
® npuobpeTteHne yMmeHU ONncbiBaTb U 06BACHATb PU3NYECKME ABNEHUA C
MCMONb30BaHMEM MONYYEHHbIX 3HAHWUN,
® 0CBOEHME MEeTOAOB peLleHMA NPOCTENLNX PACYETHDBIX 33434 C UCMO/Ib30BAHUEM
du13nyecknMx moaenen, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHDBIX 3343y,
® pas3BUTME YMeHUW HabA[aTb NPUPOAHbIE ABNEHWUA U BbINOIHATL OMNbITbI,
nabopatopHble paboTbl M IKCNEePUMEHTaNbHbIE UCCEA0BAHNA C UCMONb30BaHUEM
n3mepuTenbHbIX NpMbopos;
® 0CBOeHMe Npuémos paboTbl ¢ MHPopmaumen GU3NYECKOro CoAePKaHUA, BKAKOYAnA
MHPOPMALMIO O COBPEMEHHbIX AOCTUNKEHUAX PUINKU, aHANIU3 U KpUTUYECKOoe
oLeHuBaHWe nHdopmauuu,
® 3HAKOMCTBO CcO chepamm NPodeccUoHaNbHOM AeATENbHOCTU, CBA3AHHbIMU C GUIUKOM, U
COBPEMEHHbIMW TEXHO/IOTUAMMU, OCHOBAHHBIMUW Ha AOCTUNKEHMAX GU3NYECKOW HaYKMW.
Ha uzyuenune ¢usuku (6a30Bblil ypoBEHb) Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHUsl OTBOIUTC
B 7 kiacce — 68 vacos (2 yaca B HEJIEIH0)

Mpeanaraemblt B nporpamme no ¢pusmnke nepedeHb 1abopaTopHbIX PpaboT M ONbITOB HOCUT
pPEeKOMEHOATE/IbHbIN XapaKTep, yunTe b AesaeT Bbibop npoBeaeHMa nabopaTopHbIX paboT u
ONbITOB C YY4ETOM MHAMBUAYA/IbHBIX 0COBEHHOCTEN 06yYatoLMXCA, CMMCKA
3KCNepMMEHTa/IbHbIX 334aHWI, NpegnaraemMblx B paMKax OCHOBHOIO rocy4apCTBEHHONO
9K3ameHa no ¢pusmke.

®PrBHY «MHCTUTYT cTpaTerum pasBmTma 0bpa3oBaHUAY

COAEPHAHUE OBYYEHUA

7 KNACC

Paspen 1. ®usmka u eé ponb B NO3HAHMU OKPYXKaOLLEro mmpa.

®un3mKa — HayKa o npupoae. AsneHnsa npmposbl. PUsnyeckme ABNEHUA: MeXaHUYEeCKHe,
TENN0BblEe, 3/IEKTPUYECKNE, MArHUTHbIE, CBETOBbIE, 3BYKOBbIE.

®usmyeckune sennymHbl. MiamepeHume dpmsmyeckux senmyunH. Pusmyeckne npnbopol.
MorpewHocTb n3mepeHunin. MexkayHapoaHasa cuctema eanHuL,.

Kak ¢usnka n gpyrne ectectBeHHbIe HAyKM M3y4atoT npupoay. EctecTBEHHOHAY4YHbIM MeToz,
No3HaHMA: HabaoaeHWe, NOCTAHOBKA HAY4YHOrO BOMPOCA, BblABUXKEHNE TMNOTE3, SKCNEPUMEHT
Nno NpoBepKe rmnoTes, obbAcHeHMe Habatogaemoro anaeHua. OnnucaHne GU3NYECcKUX ABMEHNN
C NOMOLLbIO MOoJenei.

AdemoHcmpayuu.
e MexaHu4yeckue, TeNN0BbIE, S/IEKTPUYECKNE, MAarHUTHbIE, CBETOBbIE ABAEHMA.

o ®dusnyeckne npmbopbl U Npoueaypa NPSAMbIX USMEPEHWNIA aHANOTOBbIM U LUGPOBbLIM
npmubopom.



JlabopamopHsie pabomel U onbimel.
e OnpeaeneHue LEHbl AeNEeHUs WKaabl U3MepUTENbHOro npmbopa.

e /IamepeHune paccToOAHUMN.
e MamepeHne 06bEMA HKNOKOCTU M TBEPAOrO TENa.
e OnpepeneHne pasmepos MasblX Ten.

e l3mepeHue TemnepaTypbl NPU NOMOLLUM KUAKOCTHOrO TEPMOMETPA U AaTYMKA
TemnepaTtypbl.

e [lpoBeaeHMe nccnefo0BaHNA MO NPOBEPKE rMNOTe3bl: 4a/IbHOCTb NONETA WapUKa,
MYLEHHOIO rOPM30HTaNbHO, TeM 6onblie, Yem BoAblue BbICOTA MyCKa.

Paspen 2. MepBoHauyanbHble CBEAEHUA O CTPOEHUU BELLECTBA.

CTpoeHue BewwecTBa: aTOMbl U MOJIEKY/bI, X pa3mepbl. ONbITbl, AOKA3biBAKOLWME ANCKPETHOE
CTPOEHMe BelLecTBa.

[BuKeHne YacTuy, Bewectsa. CBA3b CKOPOCTU ABUMKEHMA YACTUL, C TEMNEPATYPON.
BpoyHoBcKoe agukeHue, andodysuna. Bsanmoaencrame 4actuml, BELWECTBA: NPUTANKEHUE U
OTTa/IKkMBaHue.

ArperaTtHble COCTOSIHUSA BELLECTBA: CTPOEHWE ra3oB, KUAKOCTEW U TBEPAbIX (KPUCTANINYECKNX)
Ten. B3anmocBA3b mexay CBOMCTBAMM BELLECTB B PA3HbIX arPeraTHbIX COCTOAHUAX U UX
aTOMHOMONEKYNAPHbIM CTpoeHnem. OCOBEeHHOCTM arperaTHbIX COCTOAHWUI BOAbI.

AdemoHcmpayuu.
e HabnogeHne 6POYHOBCKOro ABUMKEHMS.

e HabnwoaeHue guddysuu.

L4 Ha6J'IPOLI,EHV|e FIBHEHMVI, O6'bF|CHF|}OLLI,MXCFI NPUTAXEHNEM NN OTTA/IKUBAHUEM HaCTUL,
BeLwecrsa.

JlabopamopHsie pabomebl u onbimel.
e OueHKa gMameTpa aToma meToaom psaaos (c ucnonboBaHvem GpoTtorpadui).

e OnbITbl NO HabOAEHUIO TENNOBOIO PacUMPEHUs rasos.
e OnbITbl N0 OBHAPYKEHUIO AENCTBMA CUA MONEKYNAPHOTO NPUTANKEHUA.

Paspen 3. lBmKeHue n B3aumogencreme Ten.

MexaHun4yeckoe asuxKeHue. PaBHomepHoOe 1 HepaBHOMepHOe asuKeHune. CKopocTb. CpegHan
CKOPOCTb NPU HEPABHOMEPHOM OBUXKEHUN. PAcUET NyTN U BpeMEHU OBUMKEHUA.

AiBneHne nHepunmn. 3aKoH MHepPLUMKN. Blanmoaenctemne Ten Kak NpudnHa MU3MeHEHNS CKOPOCTU
ABWXKeHuA Ten. Macca Kak mepa nHepTHOCTU Tena. NnoTHoCTb BewecTBa. CBA3b NNOTHOCTM C
KOJINYECTBOM MOJIEKY/ B eAnHULIE 06bEMA BeLLECTBa.

Cuna KaK xapaKTepucTUKa B3aumoaenctesmna ten. Cuna ynpyroctu 1 3akoH Nyka. MamepeHune
CUNbI C NMOMOLLbIO AMHAMOMETPA. ABNEHUE TATOTEHMA N cuna TAxecTn. Cnuna TAXKECTU Ha
Apyrux nnaHetax. Bec tena. HeBecomocTb. CnoxKeHue cun, HanpaB/EHHbIX MO OA4HOMN NPSMOIA.
PaBHoaencTByloWan cnn. Cnna TpeHua. TpeHUe CKONbXKEHUA U TpeHne Nokoa. TpeHue B
npupoae n TexHuKe.

AdemoHcmpayuu.
e HabniogeHMe mexaHMYECKOro ABUXKEHUSA Tena.

e 3mepeHue cKOpocTU I'IpFlMOI'IVIHGIZHOI'O ABUXEHUA.



e HabnwogeHue aBNeHUA UHEPLUUN.

e HabntogeHne M3MEHEHMA CKOPOCTU NPU B3aMMOLENCTBUN TEN.
e CpaBHeHMe macc No B3aMOAENCTBUIO Ten.

e CNnoeHue cu, HanpaBaeHHbIX N0 OAHOW NPAMOW.

JlabopamopHbie pabomeol u onbimel.
e OnpeaeneHne CKOPOCTU PaBHOMEPHOTO ABUMKeHUSA (LUapuKa B XUAKOCTU, MOAENN
3/IeKTPUYECKOro aBTOMOBMAA 1 Tak aanee).

e OnpeaeneHne cpeagHeN CKOPOCTU CKONbKEHUA BpycKa UK WapnKa NO HaKJIOHHOM
NAOCKOCTK.

L4 Onpe,a,eneHme NOTHOCTU TBép,CI,OI'O TENA.

e OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb pacTaykeHus (aedopmanymmn) npyKuHbl ot
MPUNONKEHHOW CUNbI.

e OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb CU/bI TPEHUA CKOJIbXKEHMA OT Beca Tena u
XapaKTepa CONpPUKaCcatoLLMXCA NOBEPXHOCTEN.

Paspen 4. laBneHue TBEpPAbIX TEN, XKUAKOCTEN U ra3os..

[asneHne. Cnocobbl yMmeHbLIEHMA N yBENMYEHUA AaBAeHUs. [laBneHne rasa. 3aBUCMMOCTb
AaBneHuna rasa ot o6véma, TemnepaTypsol. MNepeaayva gasneHma TBEPAbIMU TeNamu,
KUOKOCTAMM U razamu. 3akoH lMackana. NNHeBmaTHMyeckme malnHbl. 3aBUCMMOCTb AaBeHUA
XUAKOCTUN OT rNybuHbl. fTnapocTaTnyeckmi napagokce. Coobuiarowmeca cocyal.
MmapasBnmMyeckme mexaHuU3mbl.

Atmocdepa 3eman n atmocdepHoe aasneHune. NMPUYMHbI CyLLECTBOBAHUA BO3AYLIHOM
060n104KkM 3emnun. OnbIT Toppuyennun. UamepeHune atmocdepHoro gasneHnsA. 3aBUCUMOCTb
aTMochepHOro AaB/ieHMA OT BbICOTbI Hag yposHem mopa. Mpunbopbl ana nsmepeHus
aTMochepHOro AaBneHus.

[leicTBME KMAKOCTU M ra3a Ha Norpy>KEHHoe B HUX Teno. BbiTankueatowan (apxmumenosa)
cuna. 3akoH Apxumega. lNMnasaHue Ten. BosgyxonnasaHue.

AdemoHcmpayuu.
e 3aBMCUMOCTb AaBJIeHUA ras3a oT TemnepaTypsbl.
e [lepefaya AaBNEHUA KUOKOCTbIO U Fa30M.
e Coobuwatowmecs cocyabl.
e [uapaBNYecKuit npecc.
e [lpoaBneHne fencrema atMmochepHoOro AaBaeHms.

e 3aBMCMMOCTb BbITa/IKMBAIOLLEN CU/bI OT 06BbEMA NOTrPyKEHHOM YAaCTU TENA U NIOTHOCTU
XUAKOCTH.

e PaBeHCTBO BbITA/IKMBAOLWEN CU/bI BECY BbITECHEHHOM KUAKOCTH.

e Ycnosue NnaBaHWA TeN: NaaBaHUe UaKN NOrpy»KeHue Tes B 3aBUCMMOCTU OT
COOTHOLUEHMA NNOTHOCTEN Tena u KNOKOCTU.

JlabopamopHsie pabomel U onbimel.
e lccnepoBaHWe 3aBUCMMOCTU Beca Tela B BoAe OT 06bEMa NOrpyKEHHOW B }KUOKOCTb
Yyactu Tena.



e OnpeaeneHne BbITa/IKMBAIOLLEN CUbI, AENCTBYIOLLEN HA TeNo, NOrpyKeéHHoe B
KUAKOCTb.

e [lpoBepKa HE3aBUCMMOCTM BbITa/IKUBAIOLLLEN CUAbI, AEACTBYIOWEN Ha TENO B *KUAKOCTH,
OT Maccbl Tena.

e OnbITbl, 4&EMOHCTPUPYHOLLME 3aBUCUMOCTb BbITa/IKMBAIOLLEM CUAbI, AeCTBYIOWEN Ha
TENO B XXUAKOCTU, OT 06 bEMA MOrpPyKEHHOM B XKUAKOCTb YAaCTM TeNa U OT MJIOTHOCTHU
XKUAKOCTW.

e KOHCTpyMpoBaHME apeoMeTpa UAU KOHCTPYMPOBAHWE I0AKMN U onpeaeneHue eé
rpPy30noaAbEMHOCTMY.

Pasgen 5. PaboTta n MOWHOCTb. JHeprua.

MexaHu4yecKas paboTa. MoLWHOCTb.

MpocTble MexaHU3Mbl: pblyar, 610K, HAKNOHHAA NIOCKOCTb. [1paBUNO paBHOBECHKA pblyara.
MNpumeHeHWe NpaBuaa paBHOBECUA pblvara K 6/10Kky. «3010Toe NpaBmaoy» mexaHuku. KM
NPOCTbIX MeXaHM3MOB. MpocTble MexaHN3Mbl B ObITy U TEXHUKE.

MexaHunuyeckaa aHeprna. KnHetuyeckasa v noTeHUManbHaa saHeprua. MNpespalleHne ogHoOro
BMOA MEXaHNYECKOM IHepPrnumn B Apyroin. 3aKOH COXpaHeHMA IHEPTUM B MEXAHUKE.

ddemoHcmpayuu.
e [Ipymepbl NPOCTbIX MEXAHU3MOB.

JlabopamopHsie pabomeol u onbimel.
e OnpeaeneHue paboTbl CUbl TPEHUA NPU PAaBHOMEPHOM ABUNKEHUWU TENA NO
FOPM30HTANIbHOM NOBEPXHOCTM.

® lccnepoBaHue yCnoBui paBHOBECUA pblyara.
o U3mepeHue KM HaKNOHHOM NAOCKOCTH.

L4 Vlsyqume 3aKOHa COXpaHeHUnA MeXaHUYeCcKom SHEPIrnun.

NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA NPOrPAMMbI MO ®U3NKE HA YPOBHE

OCHOBHOI'O OBLLUEINO OBPA3OBAHMA

N3yyeHne GpU3MKM Ha ypOoBHE OCHOBHOIO 06LLEro 06pa3oBaHUA HANPABAEHO Ha SOCTUKEHUE
JIMYHOCTHbIX, METanpPeaMeTHbIX U NPeaMETHbIX 06pa3oBaTe/IbHbIX Pe3y/bTATOB.

B pe3ynbTaTe nsyvyeHns puU3MKM Ha YpOBHE OCHOBHOro obuiero obpasoBaHma y obyyatolerocs
6yayT cdopmmMpoBaHbl cneaytolime NMYHOCTHbIE pe3ynbTaTbl B YacTy:

e 1) NaTPMOTMUYECKOro BOCNUTAHUA:

e 2) rpa’kAaHCKOro U AYXOBHO-HPABCTBEHHOIO BOCMMUTAHUA:

e 3) 3cTETUYECKOro BOCNUTAHUA:

e 4) LEeHHOCTU Hay4yHOro NO3HAHUA:

¢ 5) popmupoBaHUA KyabTypbl 340P0BbA M IMOLMOHANIbHOrO 6narononyums:
e 6) TPyAOBOro BOCNUTaHUA:

e 7) 3KONOrMYecKoro BOCMUTAHUA:



¢ 8) apanTauMm K U3MEHAIOLMMCA YCI0BUAM COLMAIBbHOK M NPUPOAHON cpeabl.

METAMNPEAMETHbIE PE3Y/IbTATbI

B pe3ynbTaTe 0OCBOEHWMA NPOrpammbl Mo GpU3MNKe Ha YpoBHE OCHOBHOrO 06LLero obpasoBaHma y
obyuvatouteroca 6yayt cdopmmupoBaHbl meTanpeamMeTHble pe3ynbTaThbl, BKAOYatoLWme
no3HaBaTe/IbHble YHMBEpPCa/ibHble y4ebHble AeNcTBUSA, KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE
yuyebHble AeNCTBUA, peryiaTUBHbIE YHUBEPCAIbHbIE YYebHble AelCTBUA.

Mo3HaBaTenbHble YHUBEpPCaA/bHble yuebHble AeincTBua

ba3oBble normyecKkue AEﬁCTBMﬂ:

BbISIB/IATb M XapaKTepPM30BaTb CyLW,ECTBEHHbIE NPU3HAKN 06BbEKTOB (ABNEHUN);
YCTaHaB/AMBATb CYLLLECTBEHHbIM NPU3HAK KnaccudumKaLumm, 0OCHOBaHUA A1a 0606LeHns 1
CpaBHEHUA;

BbIABNATb 3aKOHOMEPHOCTU U NPOTMBOPEYNA B pacCMaTPMUBAEMbIX GaKTax, AaHHbIX U
HabNAEHUAX, OTHOCALWLMXCA K GU3UUYECKMUM ABEHUAM,;

BbIABNATb NPUYUHHO-CNEACTBEHHbIE CBA3W NPU U3YYEHUN GUSUYECKUX ABNEHWNIN U
npoLeccos, AenaTb BbIBOAbI C UCNONb30BaHMEM AeAYKTUBHbIX U MHAYKTUBHbIX
YMO3aK/Il0YEHWI, BbIABUIaTb r’MNOTE3bl O B3aMMOCBA3AX GUINYECKUX BENNYUH;
CaMOCTOATENIbHO BbIBUPATL cNocob peleHuns yuebHon dusmnyeckoi 3agaum (cpaBHeHue
HECKONIbKMX BapMaHTOB peLleHus, BbiIbop Hanbosee Nnoaxogawero ¢ y4étom
CaMOCTOATENIbHO BbIAENEHHbIX KpUTEPUEB).

basoBble uccneaosatenbckue AeﬁCTBMﬂ .

MCNMON1b30BaTb BOMPOCHI KaK MCCﬂeAOBaTEHbCKMVI MHCTPYMEHT NO3HAHUA,

nposoAnTb NO CaMOCTOATE/IbHO COCTAaB/IEHHOMY NJ1aHy ONbIT, HECNOXHbI ¢M3W—I€CKVII\;I
IKCNEPUMEHT, HebonbLlWwoe ncecnenosaHue ¢M3MLIGCKOI'O ABNEHUA,

oueHMBaTb Ha NPUMEHUMOCTb U A0CTOBEPHOCTb VIHd)OpMaLI,MPO, NONYYEHHYIO B XO04e
nccnenoBaHUA NN SKCNEPUMEHTA,

CaMOCTOATE/IbHO d)OpMyl'IVIpOBaTb O606LLI,€HMF| M BblBOAbI MO pe3y/ibTaTaM
I'IpOBEﬂ,éHHOFO Ha6l1}0ﬂ,EHVIﬂ, onbITa, UccnenoBaHnA,

NPOrH03npoBaTb BO3MOXXHOE ,u,aanef/iLuee pa3suTne ¢M3MLIGCKVIX npoueccos, a Takxe
BblABUIraTb NpeanonoxxeHumA 06 nx Pa3BUTUN B HOBbIX YCTOBUAX N KOHTEKCTAX.

PaboTa c uHpopmaumen:

NPUMEHATb Pa3INYHble METOAbI, MUHCTPYMEHTbI M 3anNpocbkl NpU Noucke 1 otbope
nHdopMaLMnN NAN AAHHBIX C YYETOM NPEANOKEHHOM y4ebHON dM3NYEeCKol 3a4auu,
aHa/IN3NPOBATb, CUCTEMATM3NPOBATb N MHTEPNPETUPOBATL MHOOPMALMIO PA3/IUYHBIX
BMAO0B M popM NpeacTaB/ieHUs;

® CamOCTOATE/IbHO BbiIBUPATb ONTUMaNbHY Gopmy NpeacTaBAeHUa MHPOPMaLMM U

WNNIOCTPUPOBATL PeLllaemMble 334341 HECNOXKHbIMU CXEMAMM, AMarpammamm, MHOM
rpaduKomr n nx KOMbUHaUUAMU.

KommyHMKaTUBHbIE YHMBEpPCa/bHble yuebHble aeicTeusa:

B Xxo4e obcyaeHns y4ebHOro matepmana, pesynbTatoB 1abopaTopHbIX paboT U
NPOEKTOB 3a/aBaTb BOMPOCHI MO CyLLECTBY 0O6CYKAaeMOMN TeMbl U BbICKa3blBaTb UAEMN,
HaLeNeHHble Ha pelleHmre 3a4a4mM 1M nogaepxaHme 6aaroxenateNIbHoCTU 06LeHns;



COMNOCTaB/IATb CBOM CYXKAEHUSA C CYXKAEHUAMMU APYIUX Y4aCTHUKOB AManora,
0bHapyXuMBaTb pasnymne n CXoACcTBO NO3ULUN,

BblParkaTb CBO TOYKY 3PEHUSA B YCTHbIX U MUCbMEHHbIX TEKCTAX;

nyb6AnMYHO NpeacTaBAATb Pe3y/bTaTbl BbINONHEHHOrO GU3NYECKOro onbiTa
(3kcnepumeHTa, Uccnes0BaHUA, MPOEKTA);

NMOHMMATb M UCNO/b30BaTb NPENUMYLLLECTBA KOMAHAHOM U UHAMBUAYAbHOM PaboTbl Npu
peleHnn KOHKpeTHOMN dpursmyeckon npobaemsi;

NPUHMMATb eI COBMECTHOM AeATEe/IbHOCTU, OPraHM30BbIBaTb AENCTBUSA NO eé
AOCTUIKEHUIO: pacnpeaenaTb poan, obcyKaaTb Npouecchl U pe3ynbTaTbl COBMECTHOM
paboTbl, 0606WWaTb MHEHNSA HECKONIbKUX NOAEN;

BbINO/IHATL CBOKO YacTb PaboTbl, AOCTUras KaYeCTBEHHOro pe3y/ibTata No CBoemMmy
HanpaB/IEHUIO U KOOPAWHUPYS CBOW AEMCTBMA C APYTMMU YN€HAaMM KOMaHAbI,
OLLeHMBATb KaYecTBO CBOEro BK/aga B 06WMIA NPOAYKT NO KPUTEPUAM, CAMOCTOATE/IbHO
CchHOPMYIMPOBAHHBLIM YH4AaCTHUKaMU B3aUMOENCTBUS.

PerynatusHbie yHuBepcanbHbie yuebHble gencrema

CamoopraHusauma;

BbISIBNATb NPO6/1EMbI B }KU3HEHHbIX U y4ebHbIX CUTyaLMaX, TPebyoWnX ANa peeHns
dU3NYECKUX 3HAHUI,

OPVMEHTUPOBATLCA B PA3/IMYHBIX NOAX0AAX NPUHATUA peweHni (MHAMBUAYaNbHOE,
MPUHATUE pPeLleHna B rpynne, NPUHATAE PeLleHnit rpynnoi);

CaMOCTOSTE/IbHO COCTaB/IATb aITOPUTM pPeLleHna GpU3NYECKON 3a4a4M UK NiaHa
nccneaoBaHMA C YY4ETOM MMEIOLLIMXCA PECYPCOB M COOCTBEHHbIX BO3MOXKHOCTEMN,
apPryMeHTMPOBaTb Npeasaraemble BapMaHTbl pelleHnit,

Aenatb Bblbop M 6paTb OTBETCTBEHHOCTb 3a PeLUEeHME.

CaMOKOHTPO/Ib, SMOLMOHANbHbIN UHTENNEKT:

[aBaTb afeKBaTHYIO OLEHKY CUTyauun 1 npeanaraTb NAaH eé U3MeHeHus;
06BACHATL NPUUYNHBI AOCTUNKEHUA (HEAOCTUNKEHWNA) Pe3yNbTaTOB AeATeNbHOCTU, AaBaTb
OLLEHKY NPUOBPETEHHOMY ONMbITY;

BHOCUTb KOPPEKTUBbI B AeATENbHOCTb (B TOM YMC/Ie B XO4, BbINOHEHUA GU3NYECKOro
McCneaoBaHUA UM MPOEKTA) HA OCHOBE HOBbIX OBCTOATENLCTB, M3MEHUBLLMXCA
CUTYaLUMM, YCTAHOBJIEHHbIX OLUMOOK, BO3HUKLLUX TPYAHOCTEN;

OLLeHMBATb COOTBETCTBME Pe3ybTaTa Lean 1 yCAoBUAM,

CTaBWUTb cebAa Ha MecTo ApPYroro YenoBeKa B X04€e CNopa UM AUCKYCCUM HA HayYHYHO
TemMy, NOHMMATb MOTUBbI, HAMEPEHMA N JIOTUKY APYroro;

NPW3HaBaTb CBOE NPaBO Ha OLWMOKY Npu peweHnn GU3nYecKnx 3agay unum B
YTBEPKAEHUAX HA HAy4YHble TEMbl M TAKOE }Ke NPaBo ApYyroro.

NPEAMETHbLIE PE3Y/IbTATbI

K KOHUy 0byuyeHus B 7 Knacce npegMmeTHble pe3y/ibTaTbl Ha 6a30BOM YPOBHE A0/KHbI
oTpa*kaTb CHGOPMUPOBAHHOCTb Y 0BYYAIOLLMXCA YMEHUIA:

MCMNONb30BaTb NOHATUA. PUINYECKNE U XMMUYECKME ABNeHUs, HabaoaeHue,
3KCNEPUMEHT, MOAeNb, TMNOTE3a, eANHULbI GU3UYECKMX BEIMYMH, aTOM, MO/IEKYA,
arperaTHble COCTOAHMA BelLecTBa (TBEpPAOE, KMAKOe, ra3006pasHoe), MeXaHUYEeCKoe
ABWKeHue (paBHOMEpPHOE, HepaBHOMEPHOE, NPAMOJIMHENHOE), TPAeKTOPWA,



paBHoZeNcTByOWan cuna, gedopmaumsa (ynpyras, naactmyeckas), HEBECOMOCTb,
coobuwatowmecs cocyabl,

pasnunyatb aenexus (andodysus, Tennosoe ABUKEHME YACTUL, BEWECTBA, PABHOMEPHOE
ABUXKEHWE, HEPAaBHOMEPHOE ABUXEHWNE, MHEPUMSA, B3AUMOAENCTBME TeN, paBHOBECUE
TBEPADbIX TEN C 3aKPENNEHHOM OCbIO BpalLeHMA, Nnepesaya gaBaeHna TBEPAbIMU
TENAaMU, KUAKOCTAMMU U razamu, aTMochepHoe AaBNeHne, NaaBaHMe Tes, NpeBpaLLeHns
MEeXaHWYeCKOW 3HEPr1n) No ONMUCAHUIO UX XapPaKTEPHbIX CBOMCTB M Ha OCHOBE OMbITOB,
AEMOHCTPUPYOWMNX aHHOEe PU3NYECKOe ABNEHUE;

pacno3HaBaTb NPOSABAEHNE N3YHEHHbIX PU3MUYECKUX ABNEHUIN B OKPYXKAtOLWLEM MUpe, B
TOM Yncne pU3nYeckne ABNEHNA B NPUPOLE: NPUMEPHI ABUNKEHUA C PA3NINYHBIMMU
CKOPOCTAMM B KMBOWM N HEXMBOW NpUpoae, AEACTBUE CUNbI TPEHWUA B NPUPOLE U
TEXHWKE, BAUAHNE aTMOCHEPHOro AaBNEHUA HA KMBOW OPraHU3M, NaaBaHue pbib,
pblyarn B Tene YeNoBeEKa, MPU STOM NEPEBOAUTb MPAKTUYECKYIO 33434y B y4ebHy!Io,
BblAENATH CYLLECTBEHHbIE CBOMCTBA (MPU3HAKM) GU3NYECKUX ABNEHWUI;

OnNMCbIBaTb M3y4YeHHble CBOMCTBA Ten U GU3NYECcKMe ABAEHUSA, UCNONb3Ys GU3NYecKme
BeAnUYKnHbI (Macca, 06bEM, NIOTHOCTb BELWECTBA, BPEMSA, NyTb, CKOPOCTb, CpeaHAnN
CKOPOCTb, CM/1a YNPYroCTK, CUa TAMKECTU, BEC TeNa, CUna TpeHus, aasneHune (TBépaoro
Tena, XXMAKOCTU, rasa), BbITa/IKMBAKOLWANA CUNA, MeXaHMYecKan paboTa, MOLLHOCTb,
NIeYo CU/ibl, MOMEHT CU/bl, KO3GDULMEHT NONE3HOTO AENCTBMA MEXAHU3MOB,
KMHETMYECKasA M NOTeHUManbHaA SHepPrus), Npyu oNncaHMM NPaBUAbLHO TPAKTOBATb
dUM3NYECKMIA CMBICA NCMONb3YEMbIX BEIMYMH, X 0603HAYEHUA U egUHULLBI U3NYECKMX
BE/IMYMH, HaxoAMTb GOPMY/bl, CBA3bIBAOLWME AAHHYIO PUINYECKYIO BESINYMHY C
APYTMMW BEIMYUHAMMU, CTPOUTb FPAdUKM U3YYEHHbIX 3aBUCUMOCTEN PUUYECKNX
BE/INYUH;

XapaKTepM3oBaTb CBOMCTBA Tes, GM3MYEeCKMe ABNEHMA U MPOLLECChl, UCNOJb3yA NpaBuIa
cnoxkeHua cun (BAONb 04HOM NpsAMOIA), 3aKoH yKa, 3aKoH lMackana, 3aKoH Apxumesa,
npaBuao paBHoBecKA pblyara (610Ka), «30/10TOE NPaBUI0» MEXaHWUKM, 3aKOH
COXPaHEHWUss MEXaHUYECKOMN SHEPTUN, MPU STOM AaBaTb C/IOBECHYIO GOPMYIUPOBKY
3aKOHa W 3anuncbiBaTb €r0 MAaTEMATUYECKOE BblPAXKEHME,

06BACHATL GU3NYECKMEe ABNEHUSA, NPOLLECCbl U CBOMCTBA TE/, B TOM YMCIE N B KOHTEKCTE
CUTYyaLUN NPAKTUKOOPMEHTUPOBAHHOTO XapaKTepa: BblABAATb NPUYMHHO-CIeACTBEHHbIE
CBA3U, CTPOUTb 0O6bACHEHUE N3 1-2 NOrMYecKux LWaros ¢ onopoi Ha 1-2 n3yyeHHbIx
cBOMCTBA GU3MNYECKUX ABNEHUIN, PU3NYECKMX 3aKOHA AN 3aKOHOMEPHOCTU;

pewaTtb pacyéTHble 3a4aum B 1-2 AeicTBMA, UCNO/b3Ys 3aKOHbI U GOPMYbI,
cBA3bIBalOLLME GM3NYECKME BEIMYMHDBI: HA OCHOBE aHa/M3a YCI0BUA 3aa4m
3anuMcbiBaTb KpaTKOe yc/ioBUe, NOACTaBAATb GU3MYECKME BEINYMHBI B GOPMYIbI U
NPOBOAUTb PACYETLI, HAXOANTb CNPaBOYHbIE AAHHbIE, HEOBX0ANMbIE ANA pelleHns
3a/ia4, OLEHNBATb PEAIUCTUYHOCTb NONYYEHHON GU3NYECKON BE/INYMHDI,

pacno3HaBaTb NPO6aEMbI, KOTOPbIE MOMKHO PeLnTb NP MOMOLLU GU3UYECKUX
MeTO40B, B ONMCAHUN UCCef0BaHUA BbIAENATL NPOBEPAEMOE NPEANOIOXKEHNE
(rvnoTesy), pasnunuaTb M UHTEPNPETMPOBATL NOMYYEHHbIW PE3yIbTaT, HAXOAMTb OLUNMOKK
B XOAe OMnbITa, AeNaTb BbIBOAbI MO €ro pesy/bTaTam,

NPOBOANTb OMNbITbl MO HAbNOAEHUIO GU3NYECKUX ABEHNIN AN GU3NYECKUX CBOICTB
Ten: GopmynnposaTb NpoBepAeMble NPeANO0XKEHNA, COBUPaTb YCTAHOBKY U3
npeanoXeHHoro ob6opyaoBaHMA, 3anNncbiBaTb X04, onbiTa U GOPMYIMPOBaTb BbIBOAbI,
BbINOJIHATb NPAMblE U3MEPEHUA PACCTOAHUA, BPEMEHW, MACCbl Tena, 06bEMa, cuibl 1
TemnepaTypbl C UICNO/Ib30BAaHMEM aHANOrOBbIX U LNMPPOBbIX NPMOOPOB, 3aNnCbIBaTb
NnoKasaHua NpmMbopoB ¢ yYETOM 3a4aHHOM abCOIIOTHOM NOrPELIHOCTU U3MEPEHUN,



NpPOBOANTb MCC/IeA0BaHNE 3aBUCMMOCTM OA4HOM GU3NUYECKOM BEAUUYUHBI OT APYromn C
MCNONb30BaHNEM NPAMbIX U3MepeHUit (3aBUCMMOCTU NYTU PAaBHOMEPHO ABUKYLLErocs
Tena oT BpeMEHW ABUKEHUA TeNa, CUbl TPEHUA CKONbXKEHUA OT BeCa TeNa, KayecTBa
06paboTKM NOBEPXHOCTEN TEN U HE3aBUCMMOCTU CUAbI TPEHWUA OT NAoLaAM
CONPUKOCHOBEHMA TEN, CUAbI YNPYTroCTU OT YAJANHEHUA MPYKMUHbI, BbITaNIKUBatOLWEN
CUNbl OT 06BEMA NOTPYKEHHOM YaCTM TeNa U OT NIOTHOCTU }KUAKOCTH, eé
HEe3aBMCMMOCTM OT NAOTHOCTU TeNna, OT rMyOMHbI, Ha KOTOPYO NOTPY*KEHO TeNO0, YCA0BUMA
nnaBaHMA Ten, YCI0BUI paBHOBECUA pblyara 1 6710K0B), y4acTBOBaTb B NIaHMPOBAHUK
y4yebHoro nccnegoBaHma, cobuMpaTtb YCTAaHOBKY U BbIMNOHATL U3MEPEHUA, cneays
npeanoXeHHoMy nnaHy, PUKCMPOBaATb Pe3yNbTaTbl NOYYEHHOW 3aBUCUMOCTH
dU3NYECKUX BENYUNH B BUAE NPeaNoXKEHHbIX Tabauu, n rpadmkoB, A4enatb BbIBOAbI MO
pe3y/ibTaTaM UCCef0BaHUA;

NPOBOAMUTL KOCBEHHbIE M3MEPEHMA GU3MYECKUX BENUUYMH (NOTHOCTL BELLLECTBA
UAKOCTU M TBEPAOro Tena, CMia TPEHMA CKONbKEHUA, AaB/IeHME BO3AyXa,
BbITA/IKMBAIOLLLAA CMM1A, AENCTBYIOWAA HA NOrPYXKEHHOE B XUAKOCTb Teno, koapdpuumeHT
NOJIe3HOro AeNCTBMA NPOCTbIX MEXaHWU3MOB), C/leaya NPEea/iOKEHHON UHCTPYKLMU: Npu
BbINO/IHEHUM U3MEPEHUI COBUPaTb IKCMEPMMEHTANbHYIO YCTaHOBKY U BbIMUCAATD
3HaYeHWe NCKOMOM BENINYMHDI,

cobnoaaTh NpaBuia TEXHUKM 6e3onacHoCTK Npu paboTe ¢ 1abopaTopHbIM
obopynoBaHuem;

YKa3bIBaTb NPUHLUMMbI AeACTBUA NPUOOPOB N TEXHUYECKUX YCTPOMCTB. BECHI,
TEPMOMETP, ANHAMOMETP, coobliatolmnecs cocyabl, bapomeTp, pblyar, NOABUKHbIN U
HEenoABUKHbI BM10K, HAaK/IOHHAA MIOCKOCTb;

XapaKTepn3oBaTb NPUHUMUMNbI AeNCTBMA U3YYEHHbIX NPMOOPOB U TEXHUYECKMX YCTPOMCTB
C ONoOpOI Ha Ux onucaHua (B TOM Yncae: NOALMNHUKK, YCTPOMCTBO BOAONPOBOAA,
rMAPABAMYECKMI Npecc, MaHOMETP, BbICOTOMEP, MOPLIHEBON HAcoC, apeoMeTp),
NCNO/Ib3ysA 3HAHUA O CBOMCTBAX GU3NYECKUX ABNIEHNIM U HEOBXOoAUMble GU3NYECKUNE
3aKOHbl M 3aKOHOMEPHOCTY,

npuBOAUTL NpMUMepbl (HAXOAUTb MHPOPMaLMIO O MPUMEpPaX) MPAKTUYECKOro
MCNO/b30BaHNA PUIMUYECKNX 3HAHUI B MOBCEAHEBHOM *KU3HU AN obecnevyeHns
6e3onacHocTK Npu obpalleHMn ¢ NpMbopammn U TEXHUYECKMMK YCTPOMUCTBaMMU,
COXPaHEeHMs 340p0BbA U COBMOAEHMA HOPM IKONOTMYECKOTO NOBEAEHUSA B
OKpY»KalolLen cpeae,

OCYLLECTBNATb OTOOP UCTOYHUKOB MHbOPMaLUMK B UHTEepHETE B COOTBETCTBUM C
3a4aHHbIM MOMCKOBbLIM 3aMPOCOM, Ha OCHOBE MMEIOLLIMXCA 3HAHUIM U NYTEM CPaBHEHMS
Pas/IMYHbIX UICTOYHUKOB BbIAENATb MHPOPMALNIO, KOTOPAA ABASETCA NPOTUBOPEYNBOM
WMAN MOKeT BbiTb HE4OCTOBEPHOIA;

MCNo/ab30BaTb NPM BbINOJHEHUN y4ebHbIX 3a4aHNI HAYYHO-NONYASPHYIO ANTepaTypy
dur3MYEeCcKoro coaepraHusa, CpaBoYHble MaTepuanbl, pecypcbl ceTu MHTepHEeT, BNageTb
NPMEMaAMM KOHCNEKTMPOBAHMA TeKCTa, NpeobpasoBaHMa MHOPMALIUKM U3 OLHOW
3HAaKOBOW CUCTEMbI B APYryto;

co3aaBaTb COBCTBEHHbIE KPaTKMe NMUCbMEHHbIE U YCTHble cO0bLeHna Ha ocHoBe 2—3
MCTOYHUKOB MHPOPMaLMMN GU3NYECKOTO CoaepKaHMA, B TOM Ymcne nybanMyHo aenatb
KpaTKne cooblieHmna o pe3yibTaTax NPOEKTOB UM Y4ebHbIX nccnefoBaHUMIA, NPU 3TOM
rPamMoTHO MCNONb30BaTb M3YYEHHbIN NOHATUIHBIMA annapaT Kypca GU3NKM,
COMNpPOBOXAATb BbICTYM/IEHME Npe3eHTaUuen;

NPV BbINONHEHMM Y4eOHbIX NPOEKTOB M UCCNen0BaHMIN pacnpeaenatb 06a3aHHOCTM B
rpynne B COOTBETCTBMM C NOCTaBAEHHbIMM 33434aMM, CNeaUTb 3a BbINOJIHEHWMEM NJ1aHA



AENCTBUIA, aleKBATHO OLLEHMBATb COBCTBEHHbIV BKNAZA B AEATENbHOCTb rpynmbl,
BbICTPaMBaTb KOMMYHWKATUBHOE B3aMMOAENCTBUE, YUUTLIBAA MHEHME OKPYKAIOLLUX.
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