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Pabouas nporpamma
HaumenoBanme yuebnoro npeamera ®dusuka. Kiace 7

Pabouast nporpamMmMa paccunTana Ha 2 yaca pu3uku B Heaemro (68 vaca B ro) u pazpaborana
st yueOnuka: dusuka. 7 knacc .ABtop: A. B. IIépeimkun. YueOHUK 1151 7 Kiacca o01ieo0pa3oBaTeIbHBIX YUPESKICHAN.
Cpoxk peanu3zanuu nporpammbsl  2021-2022y4eOHbIii rof.
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HOACHUTEJIbBHAS 3AIIMCKA.

Pabouass mporpamMmMa cocTaBjieHa B COOTBETCTBHHU ¢ TpeOoBaHUAMHU DenepanibHOro rocyAapcTBEHHOr0 00pa30BaTeNbHOIO CTaHIapTa OCHOBHOTO
obmero o6OpazoBanus (OI'OC OO0O); TpeboBaHMSAMU K pe3yJdbTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTeNbHOW  TPOrpamMMbl (JIUYHOCTHBIM,
METaIpeIMETHBIM, ITPEIMETHBIM); OCHOBHBIMHU ITOIX0JIAMU K Pa3BUTHIO U (POPMHPOBAHUIO YHUBEPCAIBHBIX yueOHBIX aericTBuil (YY) 1s OCHOBHOTO
ob1ero o6pazoBaHMsl, HA OCHOBE aBTOPCKOM MporpamMMbl OCHOBHOTO o01miero oOpa3oBanus no ¢usuke B 7 kinacce (aBTopsl: A. B. IIépsimukun, H. B.
®wionosuy, E. M. I'yTHHK)

@enepanbHblii 0a3MCHBIA y4eOHBIM IUIaH A7 oOpas3oBaTeNnbHBIX YyupexaeHuil Poccuiickoit denepauuu OTBOAMT 6 YacoB B HENENIIO IS
00513aTeNbHOI0 M3y4eHUs] PU3UKU Ha 6a30BOM ypOBHE CTYIIEHH OCHOBHOro obuiero obpasoBanus. B Tom umcne B 7-9 kiaccax mo 2 yyeOHBIX yaca B
Hezemo. B nanHoM pabouei mporpaMme Ha u3yueHue (GU3UKU B 7 Ki1acce OTBOJUTCS 2 Yaca B HEAENI0, U3 pacuéra 34 yueOHble Hesenu — 68 4acoB B IO

HJIaHI/IpyeMLIe NMpeAMETHLIC PE3YJIbTATHI 0CBOCHUA KOHKPETHOTO y‘lEﬁHOI‘O npeamerTra, Kypca.

JInuHOCTHBIE pe3yJIbTaThI:

® C(bOpMI/IpOBaHHOCTL IMMO3HABATCJIbHBIX HHTCPECOB, MHTCJUICKTYAJIbHBIX U TBOPYCCKUX cnocobOHocTel yHamunxcs;

® Y6€)KI[€HHOCTI) B BO3MOYKHOCTHU IMO3HAHHA NPUPOALI, B HCO6XOI[I/IMOCTI/I Pa3yMHOI'O0 HCIIOJIb30BaHUA Z[OCTI/I)KCHHI)’I HAayKH U TEXHOJIOTUH JJISA
TaTbHEHUINET0 Pa3BUTHS YEJIOBEYECKOTO OOIIECTBa, YBAKEHUE K TBOPIIAM HAYKU M TEXHUKH, OTHOUICHHE K (PU3UKE KaK JIEMEHTY OOIICUYEIIOBEUCCKOM
KYJIbTYPBI;

* CaMOCTOSITEJIbHOCTh B PUOOPETEHUH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHMUI;

* TOTOBHOCTbH K BBIOOPY KU3HEHHOT'O ITyTH B COOTBETCTBUH C COOCTBEHHBIMU HHTEPECAMH U BO3MOXHOCTSIMH,

* MOTHUBaLUA 06paBOBaTeJIBHOI>'I ACATCIIbHOCTU IKOJbHUKOB Ha OCHOBC JINYHOCTHO OPUCHTUPOBAHHOTO IMOJAX0A4A,

* (popmMHpOBaHUE LICHHOCTHBIX OTHOLIEHUH JIPYT K JIPYTY, YUUTENI0, aBTOPaM OTKPBITHI 1 U300peTeHuH, pe3yinbTaraM 00ydeHusl.

MeTanpeaMeTHblie pe3yJabTaThI:

* OBJIAJICHHE HABBIKAMH CaMOCTOSITEIBHOTO MPUOOPETeHHs] HOBBIX 3HAHMM, OpraHM3aluU Y4eOHOU NesTeNbHOCTH, MOCTAHOBKU IIeTieH,
IJIAHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKHU PE3YJIbTATOB CBOEH ACATEIBHOCTH, YMEHUSAMHU MTPEABUIECTh BO3MOXKHBIE PE3YJIbTAThI CBOMX JICHCTBHI;

* MOHMMaHUE PA3INIHA MEXYy UCXOTHBIMU (PaKTaMU U TUTIOTE3aMH JIJISI UX OOBSCHEHHS, TEOPETHUESCKUMH MOJICIISIMHA U pealTbHBIMU 00bEKTaMH,
OBJIa/ICHUE YHUBEPCAIbHBIMH YYEOHBIMU NEHCTBUSMHU Ha MPHUMEPAX T'MIOTe3 Ui OOBSICHEHMS M3BECTHBIX (DAKTOB M IKCIEPUMEHTAIBHOM MPOBEPKH
BBIJIBUTAEMBIX THITOTE3, pa3pab0TKH TEOPETHUCCKUX MOJIEIICH TTPOIIECCOB TN SBIICHUI;

* (hopmupoBaHuE YMEHUN BOCHPHUHHMATh, IepepadaThiBaTh M MPEAbIBIAT, HHGOPMAIIMIO B CIIOBECHOH, 00pa3HOM, CUMBOIMYECKON (opmax,
aHAIIM3UPOBATh U TepepadaThiBaTh MOJYYCHHYIO HWH(OPMALMIO B COOTBETCTBUHM C IOCTaBJICHHBIMHU 33Ja4yaMU, BBIACISATH OCHOBHOE COJECpKaHUE
IMPOYUTAHHOI'O TCKCTA, HAXOAUTH B HEM OTBETEI HA MMOCTABJICHHBIC BOIIPOCHI U U3JIaraThb €ro,

° an06peTeHHe OIIbITa CaMOCTOATCIBbHOI'O ITOMCKa, aHaJlnu3a U 0T6opa I/IH(bOpMaHI/II/I C HCIIOJB30BAaHHUEM PA3JIMYHBIX MCTOYHHKOB W HOBBIX
I/IH(pOpMaLII/IOHHBIX TEXHOJIOTUH JIJIsd pCHICHUSA TO3HABATCIIBHBIX 34144,
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* pa3BUTHE MOHOJIOTUYECKOM U INaTOrH4eCKON peur, YMEHHUS BbIpaXKaTh CBOM MBICIU M CIOCOOHOCTH BBICITYLINBATh COOECEIHI KA, TOHUMATh €T0
TOUKY 3pEHUs, IPU3HABATh IIPABO JIPYTOTo YeIOBEKa HA HHOE MHEHUE;

* OCBOCHHE ITPUEMOB JIEMCTBUI B HECTAaHAAPTHBIX CUTYAIUAX, OBJIAJIEHUE 3BPUCTUUECKMMH METOJIaMH PELLIEHUS IPOo0IIeM;

* ¢popMupoOBaHHE YMEHHI paboTaTh B IPYIIE C BHIIOJHEHUEM Pa3IMUHBIX COIMAJIBHBIX POJIeH, MPEACTaBIATh U OTCTaUBaThb CBOM B3IVIAJBI U
yOeXIeHUs, BECTH IUCKYCCHIO.

IIpenmeTHbIe pe3yJibTaThI:

* 3HaHUS O MPUPOJIE BAXKHEUIINX (PU3MUECKUX SIBICHUN OKPYKAIOIIEr0 MUpa U MOHUMaHKUE CMbICa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b
W3Y4YCHHBIX SBJICHUN;

* YMEHHUS NOJb30BATHCA METOJAMH HAayYHOTO WCCIEIOBAHMS SIBICHUNA HPUPOIBI, MPOBOAUTH HAONIONCHUSA, IUIAHUPOBATh U BBINIOJIHATH
AKCIIEPUMEHTHI, 00pabaThIBaTh PE3yIbTaThl U3MEPEHUH, TPEACTABIISITH PE3YJIBTATHI U3MEPEHUH C TOMOIIIBIO Ta0IHIL, TpaduKOB U HopMYyII, 0OHAPYKUBATH
3aBUCHUMOCTH MEXIy (U3MYECKUMHU BEIWYMHAMH, OOBSICHATH MOJy4YeHHBbIC PE3yNbTaThl M JeNaTh BBIBOJBI, OICHHBATh T'PaHUIIBI TMOTPEITHOCTEH
pe3yabTaTOB U3MEPEHU;

* YMEHHS IPUMEHSATh TEOPETUYECKUE 3HAHUS 0 (PU3HKE Ha MPAKTUKE, peniaTh (GU3ndecKue 3a/1a4i Ha IPUMEHEHHE MOJTy4YeH HbIX 3HaHUII;

* YMEHUS ¥ HaBBIKM MPUMEHSATH MONyYEeHHbIC 3HAHUS Al 00BSCHEHUS! MPUHIIMIIOB JCHCTBHS BaKHEUIINX TEXHHUUYECKUX YCTPOWCTB, PEUICHU S
MPAKTUYECKUX 3a/1a4 MOBCETHEBHOMN KU3HH, 0OecrieyeHns 0e30MacHOCTH CBOCH JKU3HU, PAllMOHATILHOTO IPU POJIOTIONIB30BaHUS U OXPaHbl OKPYKAIOIIECH
Cpelbl;

* (hopMupoBaHHe YOSKICHUS B 3aKOHOMEPHOM CBS3H W MO3HABAEMOCTH SIBICHUH MPHUPOABI, B OOBEKTUBHOCTH HAYYHOTO 3HAHHS, B BBICOKOI
LIEHHOCTY HAayK! B Pa3BUTUHU MAaTCPUAILHON U JYXOBHOU KYJIBTYPBI JIFOICH;

* pa3BUTHE TEOPETHUYECKOTO MBIIIJICHUS Ha OCHOBE (DOPMUPOBAHUS YMEHHUM yCTaHABIMBATh (DAKTHI, pa3inyaTh MPUYMHBI U CIEJICTBUS, CTPOUTH
MOJIEIM U BBIIBUTaTh TUIIOTE3bl, OTHICKUBATH M (POPMYIHPOBATH J0KA3aTEIbCTBA BBIABUHYTHIX TMIIOTE3, BBIBOJUTH M3 IKCIEPUMEHTAIBHBIX (DaKTOB U
TEOPETUYECKUX MOJeTeH (PU3NIeCKre 3aKOHBI;

* KOMMYHUKaTUBHbIE YMEHHS JOKJIa/bIBaTh O pe3yJbTaTaX CBOETO MCCIEIOBAaHUS, Y4acTBOBATh B JTUCKYCCHM, KPaTKO U TOYHO OTBEYaTh Ha
BOIPOCHI, UCTIOJIB30BATh CIPABOYHYIO JTUTEPATYPY U APYrrue UCTOYHUKU MHGOPMAIUH.

BBEJIEHUE
BBITTyCKHUK HAy4IUTCSI:
e coOm0aTh MpaBmiia 6€30MacCHOCTH U OXPaHbl TPYyAa MPH padboTe ¢ y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBaHHEM;
® [TOHMMATbh CMBICT OCHOBHBIX (PM3NYECKUX TEPMUHOB: (PU3NUECKOE TeNo, (hu3nuecKoe siBjIeHue, (pru3nueckas BeIUYNHA, €INHULIBI U3MEPEHUS;
® TIOHMMATh POJIb IKCIIEPUMEHTA B MOTYYEHUH HAYYHOH HHPOpMAITIH;
® IIPOBOJUTH MPSIMbIE U3MEPEHUs (PU3MUYECKUX BETUYMH: BPEMsi, paCCTOSHUE, TEMIIEpaTypa; MPH STOM BBIOMPATh ONTUMAIBHBINA CIIOCOO M3MEpEHHsS U
HCMOJI30BATh IPOCTEUIINE METObI OLIEHKU MOTPEITHOCTEN U3MEPEHU.

® UCIIOJIE30BaTh MPU BBITIONHEHUH Y4YEOHBIX 3a7ad HAYYHO-TIOMYJIAPHYIO JIUTEPaTypy O (U3HUECKUX SIBICHUSAX, CIIPABOYHBIC MaTEpUaJIbl, PECypChl
HuTtepner.



BBIHYCKHI/IK IIOJIY4YUT BO3MOKXHOCTb HAYUUTBCA:

® 0CO3HaBaTh IEHHOCTh HAYYHBIX HCCIEIOBaHMMA, poib (U3UKU B PACIIUPEHUM MPEICTABICHUN 00 OKPYXAloIleM MHUPE W €€ BKIaJ B yIyd4llleHUe
KaueCcTBA KU3HH;

® CpaBHUBATh TOYHOCTh U3MEPEHUS (PU3NUECKUX BETUUUH M0 BEJIMYMHE UX OTHOCUTEIBHOMN MOrPEIIHOCTH MPH MPOBEJCHUN IPSAMBIX U3MEPEHUI;

® BOCIPUHUMATh MH(OpMaLNIO (PU3UYECKOTO COJEpKaHUs B HAYUHO-TOMYJSIPHOW JIUTEpaType U CPEeACTBaX MAaccOBOM HMH(OpMalLMM, KPUTUYECKU
OLIEHUBATh MOJIyUYEHHYIO HH(POPMALUIO, AaHATU3UPYS €€ COoJIepKaHUe U JaHHbIE 00 NCTOYHHUKE HH(POPMALIUH;

e co3aBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOHICHHS O (U3MYECKUX SBICHUSX HAa OCHOBE HECKOJIBKHX HCTOYHHUKOB HWH(OpPMAaLUH,
COIIPOBOKAATH BBICTYIJICHHUE MTPE3EHTAIMEH, yUUThIBasi 0COOEHHOCTH ayIMTOPUU CBEPCTHUKOB.

® JICTI0JIb30BAaTh MOJy4YE€HHbIC HABBIKM U3MEPEHHI B OBITY;

MMOHUMATh POJIM YUYEHBIX HaIlIel CTPaHbI B Pa3BUTHH COBPEMEHHOHN (DM3MKHU M BIMSIHUN Ha TEXHUYECKUH M COLMAIBHBINA MTporpecc.

ITEPBOHAYAJIBHBIE CBEJEHUS O CTPOEHUU BEILIECTBA.
BhimyckHUK HayduTCS:

® IOHMMATh MPHUPOAY (HU3UYECKHUX SBICHHI: PACIIMPEHHE TeNl MPH HarpeBaHud, MUpQy3us B ra3ax, KUAKOCTSIX M TBEPIBIX TEIaX, CMAauMBaHUE U
HecMa4yMBaHUeE TeJl 0O0JIbIlasi COKUMAEMOCTb I'a30B, MaJlasi CAKUMAEMOCTh KM JIKOCTEH U TBEPBIX TE;

® CTaBUTh OINBITHl 1O HCCICIOBAHUIO (DU3NYECKUX SBJICHUH WM (U3NYECKUX CBOMCTB TN NPU HM3YyYCHHUHU CKOPOCTH MpOTeKaHus AU(PQy3un oT
TEMIIEpaTypbl, UCCIEA0BAHNS 3aBUCHUMOCTH CMauYMBAHUSA U HECMAUYMBAHUS TEJl OT CTPOCHMS BEILIECTBA, BBIBICHUS CTENIEHU C)KUMAEMOCTH KUJIKOCTH U
rasa; mpu 3ToM GOpMyJIMPOBaTh MpodieMy/3a1ady y4eOHOr0 HKCIIEPUMEHTA; TPOBOAUTH OMBIT U (POPMYJINPOBATH BHIBOJIBL.

® IOHMMATh POJIb KCIIEPHMEHTA B MOJIyYSCHHH HAYYHOH HH(OpMAITHH;

® [IPOBOAUTH MPSIMbIE U3MEPEHUs (PU3MUECKUX BEIMYHMH: PACCTOSHUE, 00bEM, IIPU 3TOM BBIOMPATH ONTHUMAIbHBIN CIOCO0 U3MEPEHUS U UCIOJIb30BATh
MIPOCTEUIINE METOABI OLICHKU ITOTPEIIHOCTEU U3MEPEHUM.

® IPOBOJIUTh KOCBEHHbIE M3MEpPEHUs (U3UUYECKUX BETUYMH: BBHIYHUCIATh 3HAUEHHE BEJIMYMHBI M aHAJIM3UPOBATh IMOJYYEHHBIE PE3yJIbTaThl C YUETOM
3aJJaHHOM TOYHOCTH MU3MEPEHUI IPU U3MEPEHUH pa3MepPOB MaJIbIX Tell, 00beMa;

® IPUMEHATH 3HAHUS O CTPOCHMH BEILIECTBA M MOJIEKYJIbI HA ITPAKTHKE;

BBIHyCKHI/IK MOJIYUUT BOSMOXKHOCTb HAYUHUTBHCA:

® HMCIIOJB30BATh MMPUEMBI TIOCTPOCHUA (1)I/ISI/I‘I€CKI/IX MO)IGJ'I@fI, IIOMCKa " q)OpMy.]'II/IpOBKI/I A0Ka3aTCJILCTB BEIIBUHYTBIX THIIOTE3 U TCOPETHUICCKHUX BHIBOJOB
Ha OCHOBC OMIIMPHUYCCKU YCTAHOBJICHHBIX Q)aKTOB;

¢ CpaBHUBATb TOUYHOCTb U3MCPCHUS (1)I/IBI/IT-IGCKI/IX BEJIUYMH 10 BEIUYNHE UX OTHOCHUTEILHOM MOrpCIIHOCTH PU IMTPOBECACHUU ITPAMBIX I/I3M€p€HI/II71;

® CaAMOCTOMATCIIBHO IMMPOBOAUTH KOCBCHHBIC H3MCPCHUA U HUCCICOOBAHUA (1)H31/I‘I€CKI/IX BCIIMYMH C HCIIOJIb30BAHHUECM PA3JIMYHBIX cIoco0oB HU3MCPCHUA

(¢u3nYecKuX BEIMYUH, BHIOMPATh CPEJICTBA M3MEPEHUS C yU4eTOM HEOOXOIMMOM TOYHOCTH M3MEpEeHHH, 0OOCHOBBIBATH BBIOOP crocoba M3MepeHHs,
a/IeKBaTHOI'O [TOCTABJIEHHOM 3a/1a4e, IPOBOAMUTDH OLIEHKY JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB;



® BOCIIPUHUMATh WH(GOPMAIMIO (PU3UUECKOTO COACPIKAHUS B HAYyYHO-TIOMYJIIPHOW JIMTEPAaType M CPEACTBaX MacCOBOW WH(GOpPMAIMU, KPUTHUECKH
OIICHHUBATH MOJYYCHHYIO NHPOPMAIUIO, aHATTM3HUPYSI €€ COJepKaHue U TaHHbIe 00 NCTOYHUKE WH(HOPMAITUN;

WCII0JIb30BAaTh MOJyYCHHBIC 3HAHUS O CIIOCO0aX M3MEpPEHUsT GU3NUCCKUX BETUIHH, 0 TU(D(DY3UH U CKOPOCTH €€ MPOTEKAHMS, O B3aUMOJICHCTBUN
MOJICKYJI, CBOMCTB BEIIECTB B PA3IMYHBIX arperaTHhIX COCTOSIHHUSX B MIOBCEIHEBHOW )XHU3HHU (OBIT, SKOJIOTHS, OXpaHa OKPYIKAFOIIEH Cpe/ibl), IPUBOIUTH
IPUMEPBHIL.

B3aumopaeiictBue TeJ1.

BhITycKHUK Hay4nTCS:

® pacro3HaBaTh MEXAaHUYECKUE SBIICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIC CBOWCTBA WJIM YCIIOBHS MPOTCKAHUS ITUX SIBICHUU:
MEXaHHYECKOE JIBMKCHHUE, PABHOMEPHOE U HEPAaBHOMEPHOE JIBMKCHHE, OTHOCUTEILHOCTh MEXAaHHUYECKOTO JIBMIKCHUS, WHEPIIHS, B3aHMOICHCTBHE TEII,
BCEMHPHOE TATOTCHUCE;

® ONUCHIBATH H3yYCHHBIC CBOMCTBA TSI U MEXaHUYCCKHUE SBIICHUS, UCTIONB3Ys (PU3MUECKHEe BETMIMHBI: Ty Th, CKOPOCTh, Macca Tea, INIOTHOCTH BEIIECTBA,
cuna (CWia TSDKECTH, CHJIa YNPYTOCTH, CHJIa TPEHUS); NMPHU ONMCAHWM TPABWIBHO TPAKTOBaTh (DM3MYECKHUN CMBICI HCIIONB3YEMBIX BEIHYUH, WX
0003HAYEHUA M EAMHUIIBI W3MEpPEHUs, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO (PU3UYECKYI0 BEIMYMHY C APYTHUMU BEIUYUHAMH, BBIUUCISTH
3HaUeHUE PU3NICCKON BEITMYHHEI;

® AaHAJTM3MPOBAThH CBOMCTBA TEJl, MCXaHHMUYECKHE SBJICHHS U TIPOIIECCHI, HCIIOB3Ys (PH3MUECKUE 3aKOHBI: 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOH [ yKa; mpu
ATOM pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €70 MaTEMaTHUECKOE BBIPAKCHHCE;

® pa3IMyaTh OCHOBHBIC MPU3HAKHA N3YUCHHBIX (PH3UUICCKUX MOJICIIel: MaTepraIbHas TOYKa;

® pemiaTh 3a/1a4M, UCTOJIb3Ys (pu3rdeckre 3aK0oHbl (3akoH ['yka) u popmyibl, CBI3bIBarOIINE PU3NYECKIE BEIUYUHBI (ITyTh, CKOPOCTh, BpeMsi, Macca Tela,
IJIOTHOCTH BEIECTBA, 00BEM TeJa, CHiIa YIPYTOCTH, PAaBHOACHCTBYIOMIAS IBYX CHJI, HAIIPABJICHHBIX IO OJTHOW MPSMOIA): Ha OCHOBE aHAIHM3a YCIOBHS
3aJ]auy 3aMMCBhIBATh KPATKOE yCIOBHE, BEIICIATh (PM3UYCCKUE BEINYHHBI, 3aKOHBI U (HOPMYJIIbI, HEOOXOMMBIC [UTS €€ PEIICHHUs, TPOBOIUTH PACUEThl U
OILICHUBATh PEAIbHOCTh MOYYCHHOTO 3HAYCHUS (PU3HUECKON BEIHMUNHBI,

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIITUTH TP MTOMOITH (PU3HYESCKUX METOJIOB; aHATM3UPOBATE OT/ICIBHBIC ATAIBI IIPOBEACHUS UCCIICIOBAHUI
Y HHTEPIIPETUPOBATH PE3yIbTAThl HAOIIOACHUH U OTIBITOB;

® [IOHUMATh POJIb FKCIIEPUMEHTA B TIOJyUYECHUU HAyYHOU WH(POpMAITUH;

® [IPOBOJIUTH NPSIMbIC U3MEPEHUsST (PU3HMUECKUX BEJIMYUH: BPEMsi, PACCTOSTHUE, Macca Tejla, CHJIa, BEC, CHJIa TPCHUST CKOJIBKCHHUS, CUJIa TPCHUST KaueHUs,
00BEM, TIPH 3TOM BBIOMPATH OMTUMAJIBLHBINA CIIOCOO M3MEPEHUS U HCIIOIh30BaTh MPOCTEHIITNE METO IbI OIIEHKU MOTPEIIHOCTEH U3MEPEHUI.

® [IPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTEH (PH3MUECKUX BEITMYMH C UCTIOIH30BAHUEM MPSIMBIX U3MEPEHU: POUICHHOTO IyTH OT BPEMEHH, YJIMHCHUS
NPY>XUHBI OT TPUJIOXKCHHON CHIIBI, CHJIBI TSDKECTH Tela OT €r0 MAaCChl, CHJIBI TPEHHSI CKOJBKEHHUS OT IUIOIIAJAM COMPUKOCHOBEHHS TE€T W CHIIBI,
MPIKUMAIOIIEH TeNO0 K MOBEPXHOCTH (HOPMATbHOTO JABJICHHS), MPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHPOBATH Pe3yJbTaThl IMOJYYCHHOMN
3aBUCHMOCTH (PU3NYCCKUX BEITUYHH B BHJIC TAOIHII U TPa(UKOB, JeTIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHHS,



® [IPOBOJINTh KOCBEHHBIC M3MEPEHUs (U3NYECKUX BEIUYHMH: CKOPOCTh, IUIOTHOCTH TeJa, PaBHOJCHCTBYIOIIAS ABYX CHJI, JCHCTBYIOIIMX HA TEJIO H
HAMPAaBJICHHBIX B OJIHY U MPOTHBOIIOJIOKHBIC CTOPOHBI, TPH BHITOJHECHUN U3MEPEHUN COOMPATH SKCIICPUMEHTAIBHYIO YCTAHOBKY, CIIEIYs MPEII0NKES HHOU
HHCTPYKIIMH, BEIYUCIIATH 3HAYCHUE BEIMYMHBI U aHATM3UPOBATh MOJYYCHHBIC PE3YJIbTAThI C YIETOM 33JaAHHON TOYHOCTH H3MEPCHHUI;

® CTaBHUTH OIBITHI [0 HCCICOBAHUIO (DU3UYCCKUX SIBICHUH WM (DU3MYECKUX CBOMCTB TeJ 0€3 WCIOJIb30BaHHS MPSIMBIX H3MEPEHHIA; TIPU ITOM
(dbopMyipoBath TpoOJeMy/3aauy Y4eOHOTO SKCIIEPUMEHTa; COOMpaTh YCTAHOBKY U3 TPEIIOKEHHOTO OO0OPYIOBAaHUS, IMPOBOJUTH OMBIT U
(hopMyIHpPOBATH BHIBOIHI;

® AHAJIM3MPOBATh CHUTYyallMd IPAKTHKO-OPUCHTUPOBAHHOIO XapakTepa, y3HaBaTh B HHUX MPOSBICHUC HU3YyUYCHHBIX (PU3MUCCKUX SIBICHHHA WJIH
3aKOHOMEPHOCTEH U MPUMEHSTh UMEIOIINECS 3HAHUS [T KX 00BACHCHHS; HAXOIUTh CBA3b MKy (DU3MUCCKUMH BETHIMHAMU: CHIIOH TSHDKECTH M MacCOM
TeJla, CKOPOCTH CO BPEMEHEM U ITyTeM, TUIOTHOCTH TeJa C €r0 Maccoil 1 00beMOM, CHIIOH TSKECTH M BECOM TelIa;

® [TOHUMAaTh PUHIMIIBI JICHCTBHS JTHHAMOMETPA, BECOB, BCTPEUAIOIIMXCS B MMOBCEIHCBHOM KHM3HHU, U CIIOCOOOB OOccredeHUs: OE30MacHOCTH MPH UX
HCIOJIb30BAHUN;

® [IEPEBOIUTH (PU3UUECKUE BETMUNHBI U3 HecucTeMHbIX B CU 1 Hao60poT;

® HCIIOJIb30BaTh MPU BBIMTOJHECHUH YUYeOHBIX 3a/a4 HAYYHO-MOMYJIAPHYIO JIUTEPATYPy O (PU3HUYCCKHMX SIBIICHUSX, CIIPABOYHBIC MAaTEPHAIIbI, PECYPCHI
HuTtepHer.

BrinycKkHUK MOJYyYUT BO3MOKHOCTh HAYUUTHCS:

® 0CO3HaBaTh [ICHHOCTh HAYYHBIX UCCIIEIOBAHUM, pOIIb (PU3UKHU B paCIIMPEHUH IPEICTABICHUN 00 OKPY>KaAIOIIEM MUPE U €€ BKJIa/l B YIy4IlIeHHE Ka4ecTBa
KU3HU;

® IICII0JIB30BATh IPUEMBI TOCTPOCHUS (PU3HUECKUX MOJIETIeH, morcka U GOopMYJIUPOBKH 10Ka3aTEIbCTB BHIABUHYTHIX TUIIOTE3 U TEOPETUYECKUX BHIBOJIOB
Ha OCHOBE YMIHUPUYECKH YCTAaHOBIEHHBIX (haKTOB;

® CpPaBHHMBATh TOYHOCTh M3MEPEHHS (DU3NUYECKUX BEIWYUH: BpPEMs, PAacCTOSHHE, Macca Teja, Chja, BeC, 00beM, MO BEIMYUHE UX OTHOCHUTEIHHOM
MOTPEIIHOCTH MPH MPOBEICHUU MPSIMBIX U3MEPEHUH;

® CaMOCTOSITEIBHO MPOBOJIUTH KOCBEHHBIC U3MEPEHUS U HMCCIEIOBaHUS (PU3NYCCKUX BEIMYMH C UCIOJIB30BAHUEM Pa3IMYHBIX CIIOCOOOB M3MEpPEHUS
(bU3UYECKUX BEIMUMH: CKOPOCTh, TIOTHOCTH TeJIa, PABHOJICHCTBYIOMIAS ABYX CHII, JICHCTBYIONTUX HA TEJIO U HAMPABIICHHBIX B OJIHY M MPOTHBOTIOIOKHBIE
CTOPOHBI; BHIOMpATh CPEACTBA U3MEPEHHs C YUeTOM HEOOXOJMMOM TOYHOCTH M3MEPEHUN, 0OOCHOBBIBATH BHIOOP CMOC00a M3MEpEeHHs, aAeKBAaTHOTO
MOCTaBJICHHOM 3a7aue, IPOBOIUTH OIIEHKY JOCTOBEPHOCTH MOJYUYEHHBIX PE3YyJIbTAaTOB;

® BOCIPUHUMATh MHGOPMAIUIO (PU3UUYECKOTO COAEpX aHUS B HAYYHO-NOMYJISIPHOM JHMTEpaType M CpeliCTBaXx MaccOBOM HMH(OpMaluM, KPUTUYECKU
OILICHUBATH MOJYYCHHYIO HH(POPMAIUIO, aHAIIM3HUPYS €€ COAepKaHue U TaHHbIe 00 UCTOYHUKE HHPOPMAIUH;

® cO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE W YCTHBIE COOOMIEHUS O (U3WUYECKUX SBJICHHUSIX HAa OCHOBE HECKOJBKHX HCTOYHMKOB HWH(POPMAIINH,
COTIPOBOKAAThH BBICTYIJICHHE MPE3EHTAIIMEH, yUUThIBasi 0COOEHHOCTH ayIMTOPUU CBEPCTHUKOB.



® UCMOJb30BaTh 3HAHMUS O MEXAHMYECKHMX SIBIICHUSX B IOBCEIHEBHOM JKM3HU JUIsl oOecredeHus Oe30MacHOCTH Npu oOpallleHHuH ¢ Nnpubopamu M
TEXHUYECKUMH YCTPONCTBAMU, JJIS1 COXPAaHEHHMS 3710POBbS U COOJIIOICHUSI HOPM SKOJIOTHYECKOT 0 TIOBEJICHHSI B OKPY KaIOIEH cpesie; MPUBOIUTH I PUMEPHI
MIPaKTUYECKOI0 UCIIOIb30BaHUs (PU3HUECKUX 3HAHUI O MEXaHUYECKHX SIBJICHUSIX U (PU3HUECKUX 3aKOHAX;

® pa3IMYaTh TPAHULBl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB (3aKOH BCEMHUPHOTO
TATOTEHUS) U OIPAaHUYEHHOCTb UCIIOJIb30BaHNS YaCTHBIX 3aKOHOB (3aKoH ['yka u 1p.);

® HaXOJAUTh AJCKBAaTHYIO NPEIJIOKEHHOHN 3a1ade (U3NYECKYyI0 MOJENb, paspeliarb npobjgeMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUHM 110 MEXAHUKE C
HCIIOIb30BAHMEM MATEMATUUECKOIO alIapara, Tak U IpU IIOMOILIY METOA0B OLEHKH.

JlaBJjieHMe TBEPAbIX TeJl, }KMJAKOCTEeH U ra3oB
BrinyckHuk Hayuurcs:
L] paCHOSHaBaTI) MCXAaHUYCCKUEC ABJICHUA U O6’I)$ICH$ITI> Ha OCHOBC MMCHOIINXCA 3HaHI/II\/II OCHOBHBEBIC CBOfICTBa NN yCJ'IOBI/ISI HpOTeKaHI/ISI 9TUX $IBJ'I€HI/II711
aTMoc(epHOe NaBlieHHe, Tepeaada IaBJIeHUs TBEPJBIMU TEIaMH, JKUIKOCTSIMH M Ta3aMHu, aTMOCGEpPHOE JaBJICHHE, IJIaBaHHWE TeJl, BO3MyXOIlJIaBaHue,
pacToNIOKEHUE YPOBHS KHUAKOCTH B COOOMIAIOIIMXCS COCYIaX, CYINIECTBOBAHNE BO3IYIIHONW OOOJOYKU 3eMJIH, CIIOCOOBI YBETUYCHUS M YMEHBIICHUS
JaBJICHUS;
® ONUCHIBATH H3yUEHHBIE CBOWCTBA TEJ U MEXaHMUECKHE SIBJICHMUSI, HCTIOIB3Ys (PU3MUeCKre BEIMYMHBIL: IaBJICHUE, TeMIIepaTypa, TUIOIIa b ONOPBI, 00bEM,
CuJjia, IINIOTHOCTD, HpI/I OIIMCaHuH HpaBI/IJIBHO TpaKTOBaTB (1)PI3I/I‘I€CKHI>'I CMBICJI I/ICHOJIB3yeMLIX BCIIMYHUH, HUX O603H8,‘-I€HI/I$I U CANHUIBI I/ISMepeHI/IH,
HaXO0OUuTh (bOpMy.]'IBI, CBSA3BIBAIOIIINC )IaHHyIO (i)I/ISI/IIIGCKYIO BGJ’II/I'—II/IHy C }lp}IFI/IMI/I BEJIMUYNHAMMH, BBIYHUCIIATh 3HAUYCHUC (I)HSH‘ICCKOfl BECJINYHNHBI,
® aHAIM3UPOBATH CBOMCTBA TEJl, MCXaHUYECKHE SIBIICHUS U MPOIECCHI, UCIOIb3ys (GU3NUECKUE 3aKOHBI: 3akoH [lackams, 3akoH Apxumena; Ipu 3TOM
pasnuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M €T0 MaTEMaTUYECKOE BHIPAKEHHUE;
e pelath 3a7a4u, UCHOIb3Yys duznueckue 3akoHsbl (3akoH [lackans, 3akon Apxumena) u popmybl, CBsA3bIBaONINE (U3UUECKUE BEIUYUHBI (Macca Tena,
IIJIOTHOCTHh B€IICCTBA, CUJIa, JaBJICHHUC, JaBJICHUC HA JHO U CTCHKHA cocy;[a): Ha OCHOBC aHaJIn3a yC.HOBI/I}I 3aJa4U 3alliuChIBaTh KpaTKOG yCHOBI/Ie, BBIACIATH
(i)I/ISH‘IGCKI/IC BCJIMNYNHBI, 3aKOHbI 1 (bOpMy.]'II)I, HGO6XO}II/IMBIC U151 €€ peIHGHI/ISI, HpOBOI(I/ITI) pacquLI U OLICHHUBATH peaJ'II)HOCTI) HOJ'Iy‘-ICHHOFO 3HAYCHUA
(hU3UYIECKON BEITMYHUHBI.
L] paCHO3HaBaTB HpO6JIeMBI, KOTOpBIC MOXHO peH_II/ITB HpI/I IIOMOIIIN (I)I/I3I/I'-IGCKI/IX METOAOB, aHaJII/ISI/IpOBaTB OTOCJIBHBIC DTAIlbI HpOBGI[GHI/IH I/ICCJIGI[OBaHI/Iﬁ
Y UHTEPIPETUPOBATH PE3YIbTAThl HAOIIOJICHUHN U OTIBITOB;
® [IOHUMATh POJIb PKCIIEPUMEHTA B TIONyUYEeHUU HAyYHOU WH(OpMAIINK;
® MMPOBOJNUTH MPSAMBIE U3MEPEHUST (PU3NUECKUX BEIHYMH: 00BeM, aTMOochepHOe JTaBjCHUE; MPU ITOM BHIOMpATh ONTHUMAJIBHBIA CIOCOO M3MEPEHHs U
UCIONF30BaTh MIPOCTEHININE METO Bl OLIEHKH MOTPEIIHOCTEN U3MEPEHUI;
L] HpOBOIII/ITI) KOCBCHHBIC I/IBMepeHI/ISI (I)I/ISI/ILIGCKI/IX BCIIMYUH: 1aBJICHUC ) KUJIKOCTU HA THO U CTCHKH COCYIIa, cuiia ApXI/IMeI[a; HpI/I BBIITOJIHCHUHN I/ISMepeHI/Iﬁ
coOupaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NMPEIIOKEHHOW WHCTPYKIIMU, BBIYUCIIATH 3HAYCHHE BEIWYMHBI U aHAIM3UPOBATH IMOJYYCHHBIC
pe3yabTaThl C YYETOM 33JIaHHOW TOYHOCTH U3MEPEHHUII;



® [IPOBOJIUTh HUCCIICOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIIMYHMH C UCIOJIB30BAHHEM IMPSMBIX U3MEPEHUN: cuiia Apxumena oT 00beMa BHITECHEHHON
TEJIOM BOJIbI, YCJIOBUH TJIABAaHHS TeJa B )KUAKOCTH OT ACHCTBUS CUJIBI TSDKECTU M CHIIBI ApXUMe/ia; PH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBAThH
PE3YIbTATEI HOHy‘IeHHOﬁ 3aBUCUMOCTHU (1)I/I3I/IT-I€CKI/IX BCJIMYUH B BUJIC Ta6J'II/III n Fpa(l)I/IKOB, ACJIAaTb BBIBOJBI ITO PE3yJIbTaTaM UCCIICAOBAHU A,

® CTaBHUTH OIBITHI [0 HCCICOBAHUIO (DU3UYCCKUX SIBICHUH WM (DU3MYECKUX CBOMCTB TeJ 0€3 WCIOJIb30BaHHS MPSIMBIX H3MEPEHHIA; TIPU ITOM
dbopMyipoBath TpoOseMy/3aauy Y4eOHOTO SKCIEPUMEHTa; COOMpATh YCTAHOBKY W3 MPEAJIOKEHHOTO OOOpYyJOBaHUS; MPOBOJIUTH OIBIT U
(hopMyIHpPOBATH BHIBOIHI;

® QHAJM3MPOBATh CHUTYallMHd IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, y3HaBaTh B HHUX IMPOSBICHUE HU3YUYEHHBIX (U3MUECKUX SBICHUM WIN
SaKOHOMepHOCTCﬁ U NPUMCHATb UMCIOIIUCCA 3HAHUA AJI UX O6’B$ICH€HI/I$I;

® [TOHMMAaTh TMPHUHIMIEI JACHCTBUS OapoMeTpa-aHepouia, MAaHOMETpa, MOPIIHEBOTO JKUIAKOCTHOTO HAcoca, THIAPABIMYECKOTO TPecca, YCIOBHS HUX
0€301aCHOTO MCIOJIB30BaHMSI B TOBCEAHEBHOM KU3HH,

® UCIIOJIh30BaTh NPU BBINOJHEHUH yYeOHBIX 3a/1a4 HAyYHO-TOMYJISIPHYIO JIUTEPATYpy O (PU3MUYECKHX SIBICHUSX, CIIPABOYHBIE MAaTEPUAIIbI, PECYpPCHI
Hurepner.

BbIITyCKHUK IIOJTy4NT BO3MOKHOCTh HAYUUTHCS:

® 0CO3HABaTh IIEHHOCTh HAYYHBIX UCCIIEAOBAHUH, POJIb (GU3UKHU B paCUIMPEHHH MPEICTABICHUH 00 OKpYXkKaroleM MUPE U €€ BKJIa/1 B YJIydllleHHEe KauecTBa

KU3HU;

® ICTOJIb30BATh MPHEMBI HOCTPOCHUS (PU3NYECKUX MOJIeNe, Toncka U (OpMyIMPOBKH JJOKA3aTENbCTB BbIABUHYTHIX THIIOTE3 M TEOPETUYECKUX BBIBOJIOB

Ha OCHOBE YMITUPHUYECKH YCTaHOBIICHHBIX (DaKTOB;

® CaMOCTOSITENIBHO MPOBOJUTH KOCBEHHBIE M3MEPEHMsI M UCCIEN0BaHUS (PU3UYECKUX BEIWYMH C UCIOJIB30BAHUEM PA3IMUYHBIX CIOCOOOB M3MEPEHUs

(u3nYecKux BEIMYUH, BBIOMPATh CPENICTBA M3MEPEHUS C yUeTOM HEO0OXOAMMOM TOYHOCTH M3MEpPEeHHUH, 0OOCHOBBIBATH BBIOOP crocoba M3MEpeHHs,

a/IEKBaTHOI'O [TOCTABJIEHHOM 3a/1a4e, IPOBOAMUTH OLIEHKY JIOCTOBEPHOCTHU MOJyUYEHHBIX PE3yIbTaTOB;

® BOCIIPUHUMATh HMH(pOpPMALHIO (U3UUECKOTO COAEP)KaHUS B HAyYHO-TOMYJISPHON JMTEpaType M CPeACTBaX MaccoBOM HMH(pOpMalMH, KPUTHUYECKH

OLIGHUBATh MOJIyYECHHYIO0 HHPOPMALIUIO, AHATU3HUPYSI €€ COJIepKaHUe U TaHHbIE 00 HCTOYHHMKE HH(pOpMAIIUY;

e co3JaBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHUS O (U3MYECKUX SBJICHHUSIX HA OCHOBE HECKOJIbKMX HCTOYHHUKOB HH(pOpMAINH,

COIIPOBO’K/ATh BBICTYIIJICHHUE MPE3eHTaluel, yUUThIBass 0COOEHHOCTH ay IUTOPUU CBEPCTHHUKOB.

® [CIIOJIb30BAaTh 3HAHHA O MEXAaHWYECKUX SIBJICHUSAX B IMOBCEAHEBHOW >KM3HHU JUIsl obOecriedeHHs] 0€30MacHOCTH MpU OOpalleHHH ¢ npudopamu U

TEXHUYECKUMH yCTPOICTBaMU, AJIs1 COXPAaHEHMsI 310pPOBbs U COOJIIOICHUSI HOPM SKOJIOTMYECKOT 0 IIOBEJICHUSI B OKpY Karolllel cpefie; MPUBOIUTH I PUMEPHI

MPAKTUYECKOTO MCIOJIb30BaHNUSA (PU3UUECKUX 3HAHUHA O MEXAaHMUYECKHUX SIBICHUSAX M (U3NYECKUX 3aKOHAX; MPUMEPHI UCIOIb30BAaHUS BO30OHOBIISIEMbIX

MCTOYHUKOB SHEPIUH;

® Pa3IN4aTh TPaHULIbI IPUMEHUMOCTH (PU3MUECKHX 3aKOHOB, IOHUMATh OIPaHUYEHHOCTh UCIOJIb30BaHNS YaCTHBIX 3aKOHOB (3aKOH ApXumesna u 1p.);
HAXOJUTh aJICKBaTHYIO MPEATIOKEHHOH 3a/1a4e (PU3NUYECKYI0 MOJIENb, pa3peniaTb MpodaeMy Kak Ha OCHOBE MMEIOLIMXCS 3HAaHUN 10 MEXaHUKE C

MCIIOJIb30BaHUEM MaTeMaTH4ECKOro arapara, Tak ¥ py MOMOIIM METOJI0B OLIEHKH.
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PaGora u MOIIHOCTH. DHEPrHU.
BbInmycKkHUK Hay4uTCS:
® pacno3HaBaTh MEXaHUYECKHE SBJICHUS U OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA WMJIM YCJIOBUS IPOTEKAHUS ITHX SBICHUI:
paBHOBECHE TBEPJIBIX TEJ, UMEIOLIUX 3aKPEIIEHHYIO OCh BPAILLEHUs, IPEBPAIllEHHE OJHOI'0 BUAAa KWHETUYECKOIN SHEpruH B IPYyToii;
® ONNCHIBATh W3YYECHHBIC CBOMCTBA TE€J U MEXAaHWYECKHE SBIICHHS, HCIOJIB3YS (PM3MUECKHE BEIMYMHBI: CHJIa, KHHETUYECKasi SHEPTHsl, MOTCHIMAIbHAs
9HEprusi, MexaHuueckas pabora, MexaHudeckas MourHocTs, KITJI mpu coBepuieHnn paboThl ¢ MCHONIB30BAHUEM IIPOCTOIO MEXAHU3MA; NPU ONHMCAHHUU
NPaBUJIBHO TPAKTOBATh (PU3MUECKHI CMBICT MCIIOJIb3YEMBIX BEJIMYMH, UX O003HAUYEHUS U €IWHUIBI U3MEPEHUs, HAXOIUTh (OPMYIJIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3UYECKYIO BEJTMUMHY C IPYTHMMHU BEIIMYMHAMHE, BEIUMCIIATH 3HAUCHUE (PU3MUYECKON BEIMUHHEI,
® aHAIM3MPOBATH CBOICTBA TEJ, MEXaHUYECKHUE ABJICHHS U IPOLIECCHI, UCTIONb3Ys (PU3MUECKHE 3aKOHBI: 3aKOH COXPAHEHUS YHEPTUH; ITPU TOM pa3InyaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA M €0 MaTeMaTHYECKOe BhIpa)kKEHUE;
e pemiath 3a/1a4M, UCIOJIb3Ys (PU3NUECKHE 3aKOHBI (3aKOH COXpAaHEHUS SHEpruu) U (HOpMyJIbl, CBsI3bIBatOIINE (PU3HMUECKUE BETUYUHBI (KHHETHYECKas
SHEprus, NOTEeHIMaIbHAs YHEPIUs, MeXaHUuYeckas paboTa, MexaHuueckas MomHocTb, KITJ[ mpocToro mexanusma, ycjaoBue paBHOBECHS CHJI Ha phlyare,
MOMEHT CHJIbI): Ha OCHOBE aHalM3a YCJIOBUS 3a/laud 3alMChIBaTh KPAaTKOE YCJIOBUE, BBIACIATH (DPU3UUECKUE BEIMYMHBI, 3aKOHBI U (POPMYIIBL,
HE0OXO0UMBbIE IS €€ PELICHUs], IPOBOJUTH PACUEThl U OLEHUBATh PEATbHOCTh MOJYyUYEHHOr0 3HaUeHUs (PU3NYECKON BETMYHHBI;
® pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOYKHO PELIUTh MPU MOMOIIH (PU3UYECKUX METOI0B; aHAIM3UPOBATh OT/IENIbHBIE ATAIIbI TPOBEIEHHS HCCIIEeI0BaHUI
Y MHTEPIPETUPOBATH PE3yJIbTAThl HAOIIOCHUN U OTIBITOB;
® CTaBUTh ONBITHl MO HMCCIEIOBAHNIO (U3NYECKUX SBICHUM WM (U3NYECKUX CBOMCTB Tell 0€3 MCMONb30BAaHUS NPSAMBIX HW3MEPEHUH; NMPU 3TOM
(dopmynupoBath MpobiemMy/3agady Y4eOHOrO SKCHEPUMEHTa; COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO OOOpYAOBaHHS; MPOBOAUTH ONBIT U
(hopMyJIMPOBATh BHIBOJIHI;
® [IOHMMATh POJIb IKCIIEPUMEHTA B [TOJyUYeHUH HAyYHOH UH(opMaIuuy;
® MIPOBOAMTH MPSMBIC U3MEPEHHS (PU3NUECKUX BEITMYMH: PACCTOSHUE, CHJIA); IPH STOM BBIOMpATh ONTUMAIBHBINA CIIOCOO M3MEPEHUS! M UCIOIb30BATh
MPOCTEUIIINE METO/IBI OIIEHKH MOTPEIIHOCTEN N3MEPEHUM.
® MPOBOAUTH HCCIEIOBAHHUE 3aBUCHUMOCTEH (DU3MUECKUX BEIMYUH C HCIIOJIB30BAaHHUEM HPSAMBIX M3MEPEHMIA: MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUPOBATh pe3yJIbTATHI MOJTYYSHHOHN 3aBUCUMOCTH (PM3NYECKUX BETMYMH B BHJIE TAOIHII M TPAQHKOB, IENIaTh BRIBOAKI IO PE3yJIbTaTaM HCCIIE JOBAHUS;
® NPOBOANUTH KOCBEHHbIE M3MEPEHHUs (PU3MYECKUX BEJIMYUH: ONpPEJESICHHE COOTHOIICHUS CHJI W IUled JUUIsl PaBHOBECUs pblYara; MpH BBIIOJHEHUU
U3MEpPEHUIl coOMpaTh HKCHEPUMEHTANBHYIO YCTaHOBKY, CIEAys NpPEIOKEHHONW HHCTPYKLMHU, BBIYHUCIATH 3HAYEHWE BEIMYMHBI U aHATU3UPOBATH
MIOJIyYE€HHbIE PE3YJIbTAThl C YUYETOM 3aJJaHHON TOYHOCTH U3MEPEHUI;
® AHAIM3HMPOBATH CHUTYyallUd NPAKTUKO-OPUEHTHPOBAH-HOIO XapakTepa, Y3HaBaTh B HUX NPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBJICHUN WM
3aKOHOMEPHOCTEH M MPUMEHATh UMEIOLIHECs 3HAHUS [T UX OOBSICHEHUS;
® [IOHMMATh MPUHIIMIIBI JEHCTBUSA pbluara, 0J10Ka, HAKJIOHHOM MJI0CKOCTH, YCIIOBHS UX 0€301acCHOI0 UCTIOIb30BaHUS B IOBCETHEBHOM JKU3HU;
® HCIIOJIb30BATh IMPH BBIMOJHEHUH yYEOHBIX 3a/1a4 HAYYHO-TIOMYJISIPHYIO JIUTEPATypy O (PU3MUECKUX SIBICHUSX, CIPABOYHBIE MAaTEPUANbBI, PECYpPCHI
HuTtepner.



BrImyCKHUK TOTyYUT BO3MOKHOCTh HAYUUTHCS:
® 0CO3HABaTh IIEHHOCTh HAYYHBIX HCCIIEIOBaHUM, pOjb (PU3MKU B PACUIMPEHUU IPEICTABICHUN 00 OKpYKaIOIIEM MHpPE M €€ BKJAJ B YJIy4dllEHUE
Ka4ecTBa KU3HHU;
® JCIIOJIB30BAaTh NPUCMBI ITIOCTPOCHUSA (1)I/I3I/I‘-ICCKI/IX MOﬂeHeﬁ, IIOUCKa N (1)OpMy.]II/IpOBKI/I A0Ka3aTCJIbCTB BLIABUHYTBIX T'MIIOTE3 U TCOPCTUUCCKUX BHIBOAOB
Ha OCHOBE IMITUPHYECKH YCTaHOBIICHHBIX (DaKTOB;
¢ CpaBHUBATb TOYHOCTb UBMCPCHUA (I)I/ISI/I‘-IGCKI/IX BEJIMYHMH [0 BEJINYHNHE UX OTHOCUTECIHHOU MOTrpCUIHOCTHU ITPU IMTPOBCACHUU MPAMBIX H3Mep€HHI>'I;
® CaMOCTOATCIIBHO IMPOBOAWTE KOCBCHHLIC U3MECPCHHUA U HCCIICAOBAHUA (bHSI/ILIGCKI/IX BCJIIMYHMH C HCIOJB30BAHUEM Pa3JINYHBIX cr1oco0oB HU3MCPCHUA
(U3NYECKUX BEJIMYWH, BHIOUPATH CPEIICTBA M3MEPEHUS C y4ETOM HEOOXOIMMOM TOYHOCTH M3MEPEHHH, 0OOCHOBBIBATH BBIOOP CIIOCO0A M3MEpEHHS,
aJICKBaTHOT'O MTOCTABIIEHHOW 3a/1a4e, TPOBOJAMUTH OIIEHKY JIOCTOBEPHOCTHU MOJYYEHHBIX PE3YJIbTaTOB;
® BOCHPHUHUMATh WHMOPMAIHMIO (PU3UIECKOTO COJACPKaHMS B HAYYHO-TIOMYJSPHOM JIUTEpaType W CPEACTBaX MacCOBOW WHGOpPMAINU, KPUTUICCKU
OILICHHUBATh MOJYYCHHYIO HH(POPMAIUIO, aHAIIM3HUPYS €€ COJep>KaHue U JaHHbIe 00 UCTOYHUKE HHPOPMAIUH;
® CO31aBaTb COOCTBEHHBIE INCHbMEHHBIE U YCTHBIC COO6HICHI/I$[ 0 (bI/ISI/I‘I€CKI/IX ABJICHHUSAX HA OCHOBEC HECKOJbBKHX HCTOYHUKOB I/IH(l)OpMaHI/II/I,
COIPOBOKIATH BHICTYIIJICHHUE TIPE3CHTAIINECH, YIUTHIBass 0COOCHHOCTH ayTUTOPUU CBEPCTHHKOB.
® HCIIOJIb30BAaTh 3HAHHUSA O MCXAHUYCCKUX SBJICHUAX B HOBCCI[HGBHOI;'I KU3HU I olecrieueHus 6e3OHaCHOCTI/I npu 06paH_IeHI/II/I C HpI/I60paMI/I u
TEXHUYCCKUMHN YCTPOﬁCTBaMH, A COXPaHCHUSA 310POBbA U CO6J'II-021€HI/I$I HOPM 3KOJIOTUYCCKOI'0O MOBCACHN B OKPY)KaIOIHCﬁ cpeac; NpuBOAUTE IPHUMEPEI
NPaKTUYECKOTO UCIOIB30BaHUS (PU3MYECKUX 3HAHUN O MEXaHMUYECKHUX SBJICHHUSX M (PU3MUYECKHUX 3aKOHAX;
® pa3iIuyaTh TPAHMIBI MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, MOHMMATh BCEOOIMH XapakTep (yHIAaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHUS
MEXaHUYECKOMN YHEPTUN);

HAXOJHTh aJICKBATHYIO MPENIOKEHHOH 3a7aue GU3NUECKYI0 MOJIENb, pa3peiaTh MpodiieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUH TI0 MEXaHUKE C

MCIOJIb30BAHUEM MAaTEeMaTHICCKOTO aIllapara, Tak ¥ Mpy MOMOIIH METO/IOB OIICHKH

Copep:xxanue y4eOHOro nmpeaMera, Kypca ¢ ykazanueM (popM OpraHu3anuu y4eOHbIX 3aHATHI, OCHOBHbIX BUI0B Y4e0HOI
AesATeJbHOCTH.

OU3UKA
7 KJIACC
(68 YACOB, 2 YACA B HEJIEJIIO)

I. BBEJAEHHUE (4 4)
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®dusuka — HayKa O npupoJe. dusnueckue saBieHUsA. OU3NUECKUE CBOMCTBA Tell. Ha6J'IIOI[eHI/Ie 1 OIIMCaHHUucC (bl/ISI/I‘leCKI/IX siBieHuN. OU3ndecKrue

BeMYUHBL. M3MepeHust (U3MYECKUX BETUYMH: JUIMHBI, BPEMEHH, TemmepaTypbl. @usmdeckue mpuOOpbl. TOYHOCTP M MOTPEUIHOCTh HM3MEPEHH.
MexnyHapoaHasi cucrema equuul. Ou3nka U TEXHUKA.

Llemoncmpayuu u onvimol:

* MI3mMepenue pa3mMepoB Tell.

* lI3Mepenune pacCTOsTHUM.

* 3smepenne BpeMeHu MEXAy yIapaMu IyJbca
@ponmanvrasn 1abopamopHas paboma:

No 1. Onpenenenuie eHbI JSICHUS] K3MEPUTEIHHOTO TIprOopa

II. IEPBOHAYAJIBHBIE CBEJAEHUSA O CTPOEHUU BEIHIECTBA. (5 yacos.)

Crtpoenue BemecTBa. ONbIThI, T10Ka3bIBAIONIME AaTOMHOE CTPOCHHUE BEIIECTBA. TEII0BOE IBMKEHUE aTOMOB U MOJIEKYJl. BpOoyHOBCKOE JBUKEHUE.
Huddy3us B ra3ax, ®KUAKOCTIX ¥ TBEPIbIX Telnax. B3aumoeicTBUEe YacTHIl BENIECTBA. ATperaTHbIe COCTOSIHUS BelecTBa. Moenu CTPOSHHS TBEPABIX

TEII, )KI/I)IKOCTGfI u ra3oB. OObBICHEHUE CBOMCTB ra3os, )I(PIJIKOCTeﬁ M TBEPABIX TCJI HA OCHOBC MOJICKYJIAPHO-KMHETUYCCKUX HpGHCTaBHGHHﬁ.
,ZZeMOHcmpauuu u onsinivl.

» Iupdysus B pacTBOpax u raszax.

* Monenb XaoTUYECKOTO IBUKEHUS MOJIEKYJI B rase.

* Mogens 6pOyHOBCKOTO JIBHXKEHHUSI.

* CueruieHue TBEpbIX Tell.

* JleMoHcTpanus 00pa3iioB KPUCTAIUIMUECKUX Tell.

* JleMoHcTpatus Mojenel CTpOeHHs KpUCTANTNYECKUX Te.
* BrIpamuBanue KpUCTaJIJIOB IIOBAPEHHOM COJIM WK caxapa.
@ponmanvrasn 1abopamopHas paboma:

No 2. Onpenenenue pasMepoB MajbIX TEJl.

II1.B3aumopneiicTBue TeJ. (23 yac.)

MexaHHU4ecKoe IBHXKEHHE. MaTepI/IaJILHaﬂ TOYKa KakK MOACJIb (I)I/I3I/I‘-ICCKOFO tena. OTHOCHTEILHOCTh MEXaHHYCCKOTO IBIKeHHS. DU3NYSCKUE
BCJIIMYHHBI, H€O6XOI[I/IMI)IG AJId O CaHusl ABUXKCHUA W B3aUMOCBA3b MCKIY HHUMU (TpaeKTopm[, IMyTb, CKOPOCTb, BpEMA I[BI/I)KeHI/Iﬂ). PaBHOMepHOG n
HCPABHOMCEPHOC JIBUIKCHHC. rpa(l)I/IKI/I 3aBUCUMOCTHU IIYTH U MOAYJISI CKOPOCTU OT BPCMCHH JABUKCHMU . I/IHepHI/IH. I/IHCpTHOCTB TCII. BBaHMOHeﬁCTBHe TCII.
Macca Tena. I/I3MepeH1/Ie Macchel Tena. IIIoTHOCTh BeliecTBa. Cuna. EnuHuIb! CUIBL. Cuna TsokecTu. 3aKoH BCCMHUPHOI'O TATOTCHUS. Cuna YOpPYrocCTHu.
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3akoH ['yka. Bec tema. CBsizb MeXIy CHIOW TsKeCTH W maccod Tena. Cuiia TsKeCTH Ha Apyrux Iwianerax. Jlunamomerp. CroxeHue ABYX CHII,
HaIpaBJIEHHBIX 10 OJHOU npsMoil. PaBHoaelicTBytonas cuna. Cuna tpenus. Tpenue ckonbxenus. Tpenue nokos. Tpenue B npupone u TexHuke. Ou-
3u4eckas npupoja HebecHbIX Tesn CONIHEYHOH CHCTEMBI.

Jlemoncmpayuu u onvimuwl:

» PaBHOMEpPHOE NPAMOJIIMHENHOE IBUKEHHE.

* 3aBUCUMOCTb TPAaeKTOPUHU JBUKEHUSI T€Ia OT BbIOOpA Tela OTCUETA.

* I3mepenne CKOpoCTH paBHOMEPHOI'O IBUKEHHS.

* SIBneHue uHepuu.

* I3mepenue cuiibl.

* Onpenenenre K03PHUIIMEHTA TPEHUS CKOTBKCHUSI.

* OnpenieneHne KECTKOCTU PYKHUHBI.

* Ciio’xeHue CUJl, HalpaBJEHHBIX 110 OJTHOM MPSAMO.

* UccrnenoBanue 3aBUCMMOCTH CHJIbI TPEHHS OT CHJIbI HOPMAJIBHOT'O JAaBJIeHUs (C MpeACTaBICHUEM PE3yJIbTaTOB B BUJE rpaduka Uin TaOIHUIIbI).

* UccrnenoBanue 3aBUCMMOCTH Macchl OT o0beMa (C MpeICTaBICHHEM PE3yIbTaTOB B BUAE rpaduka uiu TaOIUIlbI).

* MccnenoBanue 3aBUCUMOCTH Jie(pOopMaliuu MPY>KUHBI OT MPUIIOKEHHOW CHITBI (C MIPEJICTaBICHHEM PE3yJIbTaTOB B BUJE I'paduKa MU TaOIUIbI).

dponmanvrasn 1abopamopHas paboma.

Ne 3. 3mepenne macchl Tela Ha phIYaKHBIX BECaX.

Ne 4. Usmepenue oobema Tena.

Ne 5. Onpenenenue mIOTHOCTU TBEPJOTO TeJa, U3MEPEHHUE MIIOTHOCTH JKUIKOCTH.

Ne 6. I'panynpoBKa Ipy>KUHbBI M1 U3MEPEHUE CUJT TUHAMOMETPOM.

Ne 7. BoIAiCHEHHE 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHUS OT IUIOLIAAN COIPUKOCHOBEHUS TEJI U MPHKUMAIOLLIEH CHJIBIL.

IV.[laBJjieHue TBepPaAbIX TeJ, dKUIAKOCTEH U ra3oB. (21 yac)

Hasnenue. [laBnenue TBepapix Ten. EnuHunbl n3Mepenus nasieHus. CrocoObl M3MEHEHUs JaBiieHus. J(aBleHHe KUAKOCTEH M Ta3oB. 3aKOH
[Tackans. J{aBneHue ®UAKOCTU HA THO U cTeHKHU cocyna. Coolmarommuecs cocyisl. Bec Bozayxa. AtmocdepHoe naBienue. M3mepenue armocdepHoro
nasienus. OneiT Toppuuemnnu. bapomerp-anepona. Manomerp. ATMocdepHOe JaBICHHE HA pa3IUYHBIX BhICOTaX. [ MapaBiIrueckue MexaHu3mbl (Tpecc,
Hacoc). JlaBneHue )XuIKoCTH U ra3a Ha NOTrpyKEHHOE B HUX Telo. ApxumenoBa cuia. [lnaBanue Ten u cyo. BozayxonnaBanue.

Lemoncmpayuu u onvimol:

* bapomerp.

 3mMepenune aTMocepHOro AaBJIEHUS.

* OnpbIT ¢ mapoM ITackans.

 'mapaBnnueckuii npecc.
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* MccnenoBanue 3aBUCMMOCTH Beca Tella B AKHUJIKOCTH OT 00beMa Orpy>KEHHON 4acTH.
Dponmanvras rabopamopnas paboma:

No 8. Onpenenennie BHITATKUBAIONIEH CUJIBI, JCHUCTBYIONIEH HA TOTPY>KEHHOE B KUJKOCTH TEJIO.
Ne 9. BelsicHeHHE yCIOBUI MIIABAHUS Teja B AKUJIKOCTH.

V. Pa6ora u MmomiHoCTh. JHeprus. (15 yacos.)

Mexanunueckast paboTa. MOIIHOCTb.

IIpocTeie Mexanu3mbl. MomeHT cuiibl. LleHTp TskecTu Tena. Peruar. PaBHoBecue cuil Ha peiuare. Poruaru B TexHuke, ObiTy U ipupoae. [loaBuxHble
U Heno/ABUKHbIE O10KU. PaBeHCTBO paboT MpH MCMOIB30BAHNH MPOCTHIX MEXAHN3MOB («30JI0TOE NPABUIIO MEXAHUKH»). Y CIIOBHSI paBHOBECHS TBEPIOTO
TeJa, UMEIOLIETO0 3aKpeIIeHHY 0 och ABMkeHHs. KoadduuneHT noneznoro neiicTBus MexaHu3Ma.

Oneprus. [loTreHnnanbHas U KuHeTH4ecKas sHeprus. [IpeBpalienre ogHOro BU1a MEXaHUUYECKOM SHEPTUM B APYroil. 3aKOH COXpaHEHUs MOJIHOU
MEXaHUYECKOM SHEPTUU.

Jemoncmpayuu u onvimol:

 PaBHoBecue Tena, MMEIOIIETo OCh BpalIeHUsI.

* OnpeneneHre MOMEHTA CUJTBI.

» HaxoxmeHue 1eHTpa TSHKECTH IUIOCKOTO Tea

@ponmanvrasn 1abopamopHas paboma:

10. BeIsicHeHHE yCIIOBHS pABHOBECUS pblUara.

11. Onpenenenne KIIJI npu noabeme Teiia mo HAKJIOHHOM TMJIOCKOCTH.

®opmMbl OpraHu3anum y4eOHOro npomecca:

- WHAWBUIYaIbHBIC, TPYIIOBHIE, WHANBUIYIBHO-TPYIIIOBEIE, ()POHTATIHHBIE.
OcHoBHas Gopma opraHu3aniy yueOHOIo 3aHITUS: YPOK
OcHOBHbBIE THIIBI Y4eOHBIX 3aHATHI:

e YPOK NOJy4YeHHUs: HOBOTO 3HAHUSA (BUABI: JIEKIHsI, Oecesia, Mpe3eHTalus1, SKCKYPCHs, UCCIIeI0BaHNEe, COCTABIICHHE TPOEKTA)

e YpOK 3aKpernyieHus HOBBIX 3HaHUH (BU/BI: IPAKTUKYM, AUCKYyCCHUs, JJabopaTopHas paboTa, mpoeKT, aenoBas urpa, koukypc, KBH, Bukropuna)
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e Ypok 0000IICHUS U CUCTeMATHU3AIHH (BHIBL: CEMHHAP, COOCCEIOBaHNE, CCIICIOBAHIE, TUCKYCCHS, UCITYT, POJICBBIE H JICIIOBBIC UTPHI,
MyTEIIECTBUE, KOHKYPChI, BUKTOPUHBI)
e VYPOK MPOBEPKH ¥ OIEHKU 3HAHUH (BUIBI: 324€ThI, TECThI, (PU3MUECKUE AUKTAHTHI, PPOHTAIBHBIN ONPOC, KOHTPOJIbHBIE PAabOTHI)

o KomOuHupoBaHHBIHI ypOK.

OCHOBHBIM THIIOM ypOKa SIBJISIETCS KOMOMHUPOBAHHBIM.
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