MBOY «bosabmeKylapHHCKas CpeAHsis 00meo0pa3oBaTe/ibHAs MKOJIA»

«PaccMoTpeno» «CornacoBano» «YTBeEpKAAIO»
ykoBoautens MO 3amecTuTens qupekTopa no YBP _Bpwo mupekrop MBOY
# Zgz /KoxxeBuukosa E.B./ % /JIamuna O.B./ ~«Bon exynap”ihicxaﬂ coul
®HO ®HO : c;LlﬂxﬁuHa O.B./
: ®HUO
or«f »Cosrm2dng2021 r. oT «2’_» % 2021r | or«&» % 12021r

PABOYAS ITPOTPAMMA

0 (pu3HKe C UCIOJIH30BAHHEM 000PY/10BAHHS
IlenTpa «Touka pocra»

7 kiace

yuurteasb pusuxu Koxesnnkopa EBrenus BukropoBna, I kB. kaTeropus

bonpmas Kynapa
2021 r.




IVIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUSA
YUYEBHOI'O ITPEIMETA

JIn4HOCTHBIE pe3yJbTaThl:

* CcOpPMHPOBAHHOCTH IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX W  TBOPYECKHX
CIOCOOHOCTEH yyaruxcs;

* yOeXIEHHOCTh B BO3MOXHOCTH IIO3HAaHHMA MPHPOJBI, B HEOOXOJAWMOCTH Pa3yMHOTO
HCI0JIb30BAHUS JOCTHKEHUM HAYKU M TEXHOJOTHH JUIsl TalbHEHUIIEro pa3BUTHSI YEIOBEYECKOTO OOIIECT-
Ba, YBOXCHHE K TBOPIIAM HAyKW W TEXHHKH, OTHOIIEHHE K (PU3MKE KaK AIIEMEHTY OOIIeueIoBEeYeCKOM
KYJIBTYPBI;

* CAaMOCTOSITEIBHOCTD B IPUOOPETEHNH HOBBIX 3HAHUH U PAKTUYECKUX YMEHHIA;

* TOTOBHOCTh K BBIOOPY JKH3HEHHOTO NMYTH B COOTBETCTBHHM C COOCTBEHHBIMH HHTEpPECaMHU H
BO3MO>KHOCTSIMHU;

* MoOTHBaIMs 00pa30BaTENbHON  JIEATEJBHOCTH  IIKOJBHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/1a;

* (opmupoBaHWE NIEHHOCTHBIX OTHOIIEHUH IPYyr K JpPYry, YYWTENI0, aBTOpaM OTKPBITHHA W
M300peTeHUH, pe3ybTaTaM 00yJYeHHUS.

MeranpeaMeTHbie pe3yJabTaThl:

* OBJIaJICHUE HAaBBIKAMH CAMOCTOSITEIILHOTO MPHUOOPETEHNST HOBBIX 3HAHWM, OpTaHN3alluy y4eOHOH
NEeSITEeNIbHOCTH, TIOCTAaHOBKU IIeJiel, IJIaHUPOBAHMS, CAMOKOHTPOJS W OLEHKU pe3ylbTaToB CBOEH
NeSTeTbHOCTH, YMEHHSIMH MTPEIBUICTH BO3MOXKHBIE PE3YIIbTaThl CBOMX JICHCTBHIA,

* MOHUMAHWE pPA3IMYAN MEXIy HWCXOAHBIMH (AaKTaMH W THUIOTE3aMH IS WX OOBSICHEHUS,
TEOPETHUECKUMH MOJCISIMH M pEaTbHBIMH OOBEKTaMH, OBIIQJICHUE YHUBEPCATbHBIMH YUeOHBIMHU
NEUCTBUSAMH Ha MpUMEpax FUNoTe3 A 00bICHEHUS N3BECTHBIX (DAKTOB M SKCIIEPUMEHTAIBHON IPOBEPKU
BBIJIBUTA€MbIX THIIOTE3, pa3pad0TKH TEOPETUUECKUX MOJIETeH MPOLecCOB WX SBJICHHUIA;

* ¢dopMupoBaHHE YMEHHI BOCHpPUHUMATh, IepepaldaThiBaThb M NPEIbSIBIATH HHGOPMAIUIO B
CJIIOBECHOM, OOpa3HOW, CHUMBOJHMYECKOW (opmax, aHaIM3UpPOBaTh M IepepadaThiBaTh MOJYYCHHYIO
nH(OpPMAaLlMI0 B COOTBETCTBUM C TIOCTaBJICHHBIMU 3aJjauaMH, BBIJIEISITH OCHOBHOE COJAEpIKaHHE
MIPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHI Ha MOCTaBJICHHBIE BOIIPOCHI U U3JIAaraTh €ro;

* IpUOOpEeTEeHHE ONbITa CaMOCTOSTEIBLHOIO TIOHMCKA, aHanu3a Hu oTOopa HH(OpPMAINU C
MCII0JIb30BAHMEM Pa3IMYHBIX WCTOYHUKOB M HOBBIX MH(DOPMALIMOHHBIX TEXHOJIOTWH ISl pElIeHUs Mo-
3HaBaTeNbHBIX 33]1a4;

* pa3BUTHE MOHOJIOTUYECKOW U JUAJIOTUYECKOW pedM, YMEHHS BBIpaXaTb CBOU MBICIH H
CIOCOOHOCTH BBICIYIIMBATh COOECEIHNKA, MOHUMATh €r0 TOYKY 3pEHHMs], IPU3HABATh IIPABO APYroro 4ue-
JI0OBEKa Ha MHOE MHEHHUE;

* OCBOCHHE MPHUEMOB JACWUCTBUI B HECTAaHJAPTHBIX CUTYalUSX, OBJIAJCHHUE SBPUCTHUYECCKUMHU
METO/IaMU PEeIIeHUs IpooIIeMm;

* (opmupoBaHue ymeHHil paboTaTh B TPYIIE C BBIMOJTHEHUEM PA3JIMYHBIX COLIMATIBHBIX POJICH,
MIPEJICTaBJIATh U OTCTaUBAaTh CBOM B3IJISLIBI U YOCXKACHUS, BECTH AUCKYCCHIO.

IIpenmeTHbIe pe3yIbTaThI:

* 3HaHHUS O NPHUPOJIC BAKHEUIINX (UINYECKUX SBICHHM OKpPYXKAIOIIEr0 MHpa M MOHHMaHUE
CMbICIIa (PU3NYECKUX 3aKOHOB, PACKPBHIBAIOIIUX CBSA3b U3YYCHHBIX SBJICHUM;

* YMEHHUS MOJb30BaTbCsi METOJAMU HAYYHOTO HCCIIEOBAHUS SIBJICHUN NPHUPOJBI, MPOBOIAUTH
HaOJIO/IeHNUs], TUIAHUPOBATh M BBIMOJHATH SKCHEPUMEHTHI, 00padaThIBaTh pPE3yNbTaThl H3MEPEHUH,
NPEJCTaBIATh PE3YJIbTaThl HW3MEPEHMH C TOMOINbI0 Tabuul, TpapukoB U (opMmysn, OOHaApYXKHUBaTh
3aBHCUMOCTH MEXIY PU3NUYECKUMU BEIMYMHAMU, OOBACHATH MOJTy4YEHHbIE PE3YJIbTaThl U AeaTh BBIBO IbI,
OLIEHUBATh I'PAHUIIBI TOTPEIIHOCTEHN Pe3yIbTaTOB U3MEPEHU;

* YMEHUS IPUMEHSATh TEOPETUYECKHE 3HAHUS 10 (PU3HMKE HAa IPAKTUKE, PeIaTh GU3NUECKHUE 3aJauu
Ha MPUMEHEHUE MOJTyYeHHbIX 3HAHHIA;

* YMEHHUS U HaBBIKM IMPHMEHATH IOJIydeHHbIE 3HAHUS IS OOBSCHEHHUS NPUHIUIIOB JeHCTBUS
BOXHEWIIMX TEXHUYECKUX YCTPONCTB, PEIICHUS MPaKTHUECKUX 3a/ady IOBCEAHEBHOM JKM3HH,
oOecrieyeHuss 0€30MACHOCTH CBOEW JKW3HHM, palMOHAIBHOTO TMPHPOAOMNOJIL30BAHUS M OXPAHBI

OKpYXalollen Cpebl;



* (opMupoBaHHe YOEKJECHUS B 3aKOHOMEPHOH CBS3M M IO3HABAEMOCTH SBICHUW TPUPOJBI, B
00BEKTUBHOCTH HAYYHOTO 3HAHHS, B BHICOKOH IIEHHOCTH HAYKH B Pa3BUTUM MaTepUAIbHOW M JYXOBHOU
KYJbTYPBI JIFOJICH;

* pa3BUTHE TEOPETUYECKOTO MBIIIJICHUS Ha OCHOBE ()OPMHUPOBAHUS YMEHUI YCTAaHABIMBATH (PAKTHI,
pasznuyaTth OPUYMHBI W CIEACTBUS, CTPOMTH MOJEIM M BBIABUIraTh THIOTE3bl, OTBICKMBATh W
(dbopMynHUpOBaTh J0KA3aTEIbCTBA BBIABUHYTHIX THIIOTE3, BBIBOJUTH M3 IKCHEPUMEHTAIBHBIX (PAKTOB U
TEOPETUYECKUX MOJENEH (PU3NUECKIE 3aKOHBI;

* KOMMYHUKaTUBHbIE YMEHHS JOKIAAbIBaTh O PE3yJIbTaTaX CBOErO HUCCJIEI0BAaHUS, Y4acCTBOBATh B
JMCKYCCHUHU, KPaTKO U TOYHO OTBEYATh HA BOIPOCHI, MCIOJB30BaTh CIPABOYHYIO JINTEPATYpy U ApYyrue
HCTOYHUKU HH(POpPMALUY.

BBEJIEHUE

BeInyckHHK Haydures:

J coOmoaTh mpaBwia OE30MacCHOCTH M OXpaHbl Tpyda NpH paboTe ¢ Y4eOHBIM W
1ab0paTopHBIM 000PYI0BAaHUEM;

. [IOHUMAaTh CMBICI OCHOBHBIX (U3NYECKUX TEPMUHOB: (U3NYECKOE TeNo, (U3NYECKOEe
SIBJICHHUC, (1)I/I3I/I'-ICCKa$I BCJIIMYMHA, CIUHUIBI U3SMCPCHUA

. MIOHUMATh POJIb SKCIIEPUMEHTA B MOJIYYEHUH HaydHOU HH(POpPMALINH;

° IMPOBOAWUTE MPAMBIC U3MCPCHUS (1)I/I3I/I‘I€CKI/IX BCJIIMYMH: BPEMA, PACCTOAHUEC, TCMIICPATYypAa,

IIpU 3TOM BBIOMpPATh ONTHUMAJbHBIA CHOCOO M3MEpPEHHUS M HCMOJIb30BaTh MPOCTEHIINE METObI OLIEHKH
MTOTPEITHOCTEN U3MEPEHU.

. WCIOJIb30BaTh MPH BBHINOJHEHUM Y4eOHBIX 3a/lad Hay4HO-TIONMYJSPHYIO JIUTEpaTypy o
(bu3nyecKuXx SBJICHUSAX, CIIPAaBOYHbIE MaTEpUaJIbl, pecypchl IHTEepHET.

BBINyCKHUK MTOTYYUT BO3MOKHOCTh HAYYUTHCS:

° OCO3HABaTh IIEHHOCTh HAYYHBIX HCCIEIOBAaHWU, pPOJb (U3UKK B  PACHIUPCHUHU
MIPEACTABICHUI 00 OKPYXAIOIEM MHUPE U €€ BKJIJ] B yIydllIeHHEe KaueCTBa KU3HU;

° CpaBHUBATh TOYHOCTh M3MEPEHUsST (PU3NUYECKUX BEIMUYMH 10 BEIMYMHE X OTHOCHUTEIHHOU
MOTPEITHOCTH MIPU MPOBEACHUH MPSIMBIX H3MEPEHHUI;

° BOCTIpUHUMATh  WHGMOpMaIUio  (U3UYECKOTO  COACPKAHHMS B  HAYYHO-TIOMYJISIPHOU
JUTEpaType U CPeICcTBaX MacCcoBOW MH(POpPMAIIMH, KPUTHUUYECKHA OIICHUBATH MOJYYCHHYI) WH(OPMAIIHIO,
aHAIM3UPYA €€ COJCP)KaHHUE U JIaHHbIE 00 UCTOYHUKE MH(POPMAIIHH;

° CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS O (PU3NUYECKUX SIBICHHUSAX Ha
OCHOBE HECKOJIbKUX MCTOYHMKOB MH(OPMAIIMH, COMPOBOXKAATh BHICTYIIJICHUE MpE3CHTAIMEH, YIUThIBas
0COOEHHOCTH ayJUTOPHH CBEPCTHHKOB.

° HCIIOJIb30BaTh MOJTYYCHHBIC HABBIKM U3MEPECHUM B OBITY;

° MMOHUMATh POJIM YUCHBIX HAIlEH CTpaHbl B PA3BUTUU COBPEMEHHOU (U3UKU W BIUSHUM Ha
TEXHUYECKUN U COIMAIBHBIN Mporpecc.

INEPBOHAYAJIBHBIE CBEJIEHHUS O CTPOEHMUA BEILIECTBA.

BrinyckHUK HayduTcs:

° MMOHUMATh MPUPOy PUINUECKHUX SIBJICHUI: paclIMpEeHUE TeJ MPU HAarpeBaHuu, AUPdy3us B
rasax, JKHJIKOCTSX M TBEPJBIX TejaX, CMAaYMBAaHWE W HECMayMBaHHUE T OOJIbINAs C)KUMAEMOCTh I'a3oB,
MaJlasi CAKUMAEMOCTB KUJAKOCTEN U TBEPBIX TEII;

° CTaBUTh OMBITHI MO0 HCCIENOBAHUIO (DU3MUECKUX SIBICHUN WU (U3MUYECKUX CBOWCTB TeIN
IpU M3Yy4EHHH CKOPOCTU TpOTeKaHUus AUPPy3uH OT TeMmImepaTypbl, HCCIEAOBAaHUS 3aBHUCUMOCTH
CMauMBaHUs U HECMAUMBAHUS TEJ OT CTPOCHUS BELIECTBA, BBIABICHUS CTEIIEHU C)KUMAEMOCTH KUIKOCTH
W rasa; mpu 3ToM (GopMmynupoBaTh MpoOiemMy/3anady y4eOHOTrO JKCIEepHUMEHTA; MPOBOIUTH OMBIT U
(dbopMynUpOBaTh BHIBOJIBI.

° MMOHUMATh POJIb IKCTIEPUMEHTA B TIOJYYCHUH HAYYHOU HH(POPMAIIHH;

° MPOBOJUTH TPSIMbIE HU3MEpEHUs (PU3NYECKUX BENUYHMH: PACCTOSHHE, 00BEM, MPU STOM
BBHIOMpATh ONTHMAIBHBIA CIMOCOO W3MEpPEHUsT U HUCIOJIb30BAaTh MPOCTEUIINE METOIbl OICHKH
MOTPELTHOCTEN U3MEPEHUM.



o IMPOBOANUTHL KOCBCHHBIC N3MCPCHUA (I)I/I3I/I‘-I€CKI/IX BCIINYUH:. BBIYUCIATH 3HAYCHUEC BCIINYMHBI
U aHAJIM3UPOBATH NOJYUYCHHBIC PC3YJIbTAThI C YYCTOM 3aZ[aHHOﬁ TOYHOCTHU I/I3M€p€HI/If/'I Ipu U3MCPCHHUU
pa3MepoB MaJIbIX Tel, 00bEMa;

o MNPUMCHATH 3HAHUA O CTPOCHWU BCIICCTBA U MOJICKYJIbI HAa IIPAKTUKE,

BbInyCKHHMK TOJyYUT BO3MOKHOCTb HayUUThCSI:

o WCIIONb30BaTh NPUEMBl TMOCTPOCHHUS (PU3MUECKUX MOJeNed, TMoucKka M (PopMyTHpOBKU
JI0Ka3aTeJIbCTB  BBIABUHYTBIX THIIOTE3 U TEOPETMYECKUX BBIBOJOB HA OCHOBE OSMIMPUYECKU
YCTaHOBJICHHBIX (PaKTOB;

. CpPaBHMBAaThb TOYHOCTh U3MEPEHUs (PU3MUECKUX BEIUYMH IO BEIMYMHE UX OTHOCUTENIbHOU
IIOIPEIIHOCTH IIPU MPOBEACHUH IPSIMBIX U3MEPEHUN;
o CaMOCTOSITEJIbHO IIPOBOJIUTH KOCBEHHBIE U3MEPEHHS U UCCIIEA0BAHUS (PU3NUECKUX BEIUUNH

C UCIOJBb30BaHUWEM pa3IMYHBIX CHOCOOOB M3MepeHus (PU3MYECKUX BEIUMYMH, BBIOMpaTh CpeAcTBa
U3MEpEHUsl C y4eTOM HeoOXOJAMMOW TOYHOCTH M3MEpEeHUM, 000CHOBBIBATH BBIOOp crioco0a M3MEpEeHus,
a/IeKBaTHOTO MOCTABJICHHOM 3a/1a4ye, MPOBOUTH OLIEHKY IOCTOBEPHOCTHU MOJYYEHHBIX PE3YJIbTaTOB;

J BOCIIPUHMMATh  HH(OpManui0  (U3NYECKOTO0 COJEpXKaHUsS B  HAY4YHO-TOIMYJSPHOU
JUTEepaType U CpeAcTBaX MAacCOBOM MH(OpPMALMM, KPUTUYECKH OLEHUBATh MOJIYYEHHYI0 MH()OpMAIUIO,
aHAIM3UPYA €€ COJEP)KaHNEe U JIaHHbIE 00 UCTOYHUKE MH(POPMAIIHH;

HCIO0JIb30BaTh MOJYYEHHBIE 3HAHUS O crioco0ax u3MepeHus: PU3NYecKUX BEIUYUH, 0 TUPDY3UH U
CKOPOCTH €€ MpPOTEKaHHs, O B3aMMOJEHCTBUM MOJIEKYJ, CBOMCTB BELIECTB B Pa3JIMUYHBIX arperarHbIxX
COCTOSIHUSIX B TIOBCEIHEBHOUN >KM3HM (OBIT, HKOJIOTHSA, OXpaHa OKpYKalolled Ccpenpl), MPUBOIUTH
MIPUMEpHI.

B3aumopneiicrBue Tei.

BoeInyckHUK HAydUTCS:

o pacro3HaBaTb MEXAHWYECKHE SBJICHHS M OOBACHATb HAa OCHOBE MMEIOUIMXCS 3HaHHUH
OCHOBHBIE CBOWCTBA WJIM YCJIOBHS IPOTEKAHUS ITUX SBJICHUN: MEXaHUYECKOE ABMKEHUE, PABHOMEPHOE U
HEPaBHOMEPHOE JBM)KEHHE, OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBW)KEHUS, MHEpLUs, B3aUMOJEHCTBHE
TeJl, BCEMUPHOE TATOTEHUE;

o ONMCBIBATH M3YYEHHBIE CBOWCTBA TEI U MEXAHWYECKUE SIBIICHUS, UCIOJb3Ys (pU3MUECKHUE
BEJIMYUHBL: [IyTh, CKOPOCTb, Macca TeJla, IUIOTHOCTh BELIECTBA, cuja (CHja TAXKECTH, CUIa YHPYTOCTH,
CHJIa TPEHUs); IPU ONHUCAHUM MPABWIBHO TPAKTOBaTh (PU3NYECKUN CMBICT MCIOJb3YEMBbIX BEIMUYUH, UX
00O3HaueHUsI M EAUHUIBl H3MEPEHUs, HaXOOUTh (OpMysbl, CBS3bIBAIOIIUE JAAHHYIO (DU3NYECKYIO
BEJIMUYUHY C JPYTUMH BEJIMUYMHAMHU, BBIUUCIIATH 3HAUCHHE (U3NUECKON BETUUNHBI;

o aHAJM3UpPOBaTh CBOMCTBA TeEJ, MEXAaHUYECKUE SABJIEHHS U IPOLECCHl, HCHOJb3Ys
¢u3nyeckrue 3aKOHBI: 3aKOH BCEMUPHOTO TAMOTEHMs, 3aKOH ['yka; mpu 3TOM pa3iuyaTh CIOBECHYIO
(opMyNHUPOBKY 3aKOHA U €r0 MaTEMAaTU4YECKOE BBIPAKECHUE;

J pa3nuyaTh OCHOBHbBIE PU3HAKU U3YUYEHHBIX (PU3MUYECKUX MOJIENIEH: MaTepraIbHas TOUKA;

J pelaTh 3aJauu, UCHOJb3Ys (PU3NUECKUE 3aKOHBI (3aKoH I'yka) u ¢opMysibl, CBA3BIBAIOIINE
¢u3nyeckrue BeJWYMHBI (IIyTh, CKOPOCTb, BpPEMs, Macca Telsa, IUIOTHOCTh BEllecTBa, 00beM Teja, Cuiia
YIIPYrOCTH, paBHOJCHCTBYOLIAsl JABYX CWJI, HampaBJICHHBIX IO OJHOM MNpsIMOM): Ha OCHOBE aHalIM3a
YCJIOBHS 3aJlaud 3allUChIBaTh KPAaTKOE YCIOBHE, BBIICIATh (PU3NUECKUE BEJIWUYHMHBI, 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE Ul €€ peIleHHs], POBOANUTh PACUEThl M OLEHUBATh PEaIbHOCTh MOJYYEHHOTO 3HAUCHMS
($u3n4ecKOil BETUUNHBL;

o pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIM (U3MUECKUX METOJIOB;
aHAJIM3MPOBATh OTHEJIBHBIE J3Tallbl IPOBEIEHUS HCCIENOBAaHUI M MHTEPIPETUPOBATh PE3YJIbTATHI
HaOJI0IEHUH U OTIBITOB;

o MOHUMATh POJIb SKCIEPUMEHTA B OJIYYEHUN HaydHOU MH(pOpMaLuy;

. MIPOBOJIUTH MpsIMble M3MEPEHHUs (PU3NYECKHX BEIWYMH: BpEMs, paccTOsSHHE, Macca Tena,
CHJIa, BEC, CUJIa TPEHUSI CKOJIBKEHUS, CHJIa TPEHHUs KaueHus, 00beM, NPH 3TOM BHIOMpATh OMTHUMAaIbHBIN
croco0 U3MepeH sl U UCTI0JIb30BaTh MPOCTEHIITNE METO bl OLIEHKHU MOTPEIIHOCTEN 3MEepEeHU.

J MPOBOJIUTH HCCJIEOBAHUE 3aBUCUMOCTEM (PU3MYECKMX BEJIWYMH C HCHOJIb30BAHUEM
INPSMBIX W3MEPEHUI: NPONIECHHOTO IyTH OT BPEMEHM, YAJUHEHUS NPYXKUHBI OT MPUIOKEHHOW CHIIBI,
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CHJIBI TSDKECTH TeJla OT €r0 MACChl, CHJIBI TPEHUS CKOJIBKEHHS OT IJIOIIA N COIPUKOCHOBEHHS TEI U CHIIBI,
MPWKUMAIONIEH TENO K MOBEPXHOCTH (HOPMAJILHOTO JIABJICHUS); TP 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCHPOBATH PE3YNIBTATHI MOIYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHUJE TAOIHIl U rpaduKos,
JIeTIaTh BBIBOJIBI IO PE3YJIbTATaM HCCIICIOBAHUS;

J MPOBOJIUTH KOCBEHHBIC H3MEPEHHUs (PU3MYECKUX BEIUYMH: CKOPOCTh, IUIOTHOCTH TEa,
paBHOJCHCTBYIOMAs IBYX CHJI, JCHCTBYIOIIMX HA TEJIO W HANPABICHHBIX B OJHY U MPOTHUBOTIOJIOXKHBIC
CTOPOHBI, TIpHM BBIIIOJHEHHH W3MEPEHUH cOoOMpaTh OSKCHEPUMEHTAJIbHYIO YCTaHOBKY, CIEAys
MPEUIOKEHHOW HMHCTPYKIMH, BBIYUCIATH 3HAYCHHWE BEIMYMHBI W AHAIM3HPOBATH IIOJyYCHHBIE
pe3ynbTaThl C YUETOM 3aJaHHON TOYHOCTH U3MEPEHUN;

J CTaBHTBH OIIBITHI TI0 MCCIIEIOBAHUIO (PU3NYECKUX SIBICHUN WK (U3NIECKUX CBOMCTB Tl Oe3
WCIIOJIb30BAHUS TMPSAMBIX HW3MEpPEHWH; Tpu 3TOM (QOpPMYIHpOBaTH MpodiiemMy/3amady y4eOHOTro
OKCTIIEPUMEHTa; COOMpATh YCTAaHOBKY W3 TIPEUIOKEHHOTO OOOpYIOBaHMS;, TPOBOAUTH ONBIT U
(hopmMyTUPOBAThH BHIBOJBL;

J aHAM3UPOBATh CHTYallMH NPAKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa, Yy3HaBaTh B HHX
MIPOSIBJICHNUE W3YYEHHBIX (PM3UYECKUX SBICHUN WM 3aKOHOMEPHOCTEW M IMPUMEHSTh UMEIOIIHECcs 3HAHUS
ISl UX OOBSCHEHHS; HAXOUTH CBSI3b MEKIY (DM3NIECKUMHU BEITMUMHAMMU: CHUJIOHN TSDKECTH M Maccoi Tela,
CKOpPOCTH CO BpPEMEHEM M IYyTeM, IUIOTHOCTH TeJia C €r0 MacCOi M 0ObEMOM, CHIION TSHKECTH M BECOM
Tena;

° IIOHUMATh IMPUHIUIIBL }ICI\/'ICTBI/ISI JNHAMOMETpa, BECOB, BCTPCUAIOIIHUXCSA B HOBCG}IHGBHOﬁ
HU3HHU, U CTIOCO00B 0OecreueHus: 6€30MacHOCTH MIPU UX UCTIOIb30BaHHH;

° MepeBOIUTH (U3UUECKUE BETMYUHBI M3 HeCUCTeMHBIX B CH 11 Ha000poT;

. WCIIONb30BaTh TPHU BBHITIOJIHEHWHM YYEOHBIX 3a7a4 HAyYHO-TIOMYJSIPHYIO JUTEPATYpy O

(hMBUYECKUX SIBICHUSX, CIIPABOYHBIE MaTepUaIbl, pecypchl HTEpHET.

BBIHYCKHI/IK IMOJIYYHUT BO3MOXXHOCTb HAYYUTHCS:

. OCO3HAaBaTh IIEHHOCTh HAy4YHBIX HCCJIENOBaHUM, pOJIb (U3MKK B  PACHIMPEHUU
Mpe/ICTaBIeHU 00 OKpYKarollleM MHUpE U €€ BKJIaJ B yIy4llIeHHEe KayecTBa KU3HHU;
. WCIOJIb30BaTh MPHEMbl MOCTPOCHUS (PUIUYECKHX MOjeNed, Moucka U (QOpMYIHPOBKU

A0Ka3aTeJIbCTB BBIABUHYTBIX THIIOTE3 HW TCOPCTHYCCKHX BBIBOJAOB Ha OCHOBC OMIIMPUYCCKHU
YCTaHOBJICHHBIX (baKTOB;

L4 CpaBHHUBATb TOYHOCTb M3MEPCHUA (1)I/ISI/ILIeCKI/IX BCIIMYHUH: BpEMs, paCcCTOAHUEC, MacCa TElia,
CHJia, BCC, O6’bCM, 10 BEJIMYNHE UX OTHOCUTEIILHOM IOIrpCIIHOCTHU IIPU MMPOBCACHUN ITPAMBIX H3MepeHHfI;
L4 CaMOCTOATCIIBHO ITPOBOJUTH KOCBCHHBIC USMECPCHHA U UCCIICAOBAHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYHH

C MCIIOJIb30BaHUEM DPA3JIMYHBIX CIIOCOOOB U3MEpPEHMs (PU3MUECKUX BEIIMYUH: CKOPOCTb, INIOTHOCTH TeJla,
paBHOJEHCTBYIOIIAs JBYX CHWJI, JAEHCTBYIOIIMX Ha TEJIO M HAIPABJICHHBIX B OJHY M IPOTHBOIOJIOXKHbBIE
CTOPOHBI; BBIOMpATh CPEACTBA U3MEPEHHsSI C YUETOM HEOOXOAUMOM TOYHOCTH U3MEpPEHHH, 000CHOBBIBATH
BbIOOp crioco0a M3MepeHHs, a/leKBaTHOI'O IOCTABJIEHHOW 3ajjaye, MPOBOJUTH OLIEHKY JIOCTOBEPHOCTH
MIOJIy4EHHBIX Pe3yJbTaToB;

J BOCIPUHMMATh HMHPOPMALUI0  (U3NYECKOTO COAEP)KAHHWSA B  HAYYHO-TIOMYJISAPHON
JUTEepaType U CpeicTBaX MaccoBOW MH(pOpMalMU, KPUTHUYECKH OLIEHUBATh MOJIYYEHHYIO MH(POPMAIHIO,
aHAJIM3UPYs €€ CoJep KaHue U JaHHble 00 HCTOYHUKE MH(POPMALUY;

o CO3/1aBaTh COOCTBEHHBIE NMHMCHbMEHHbIE M YCTHbIE COOOIIEHHUS O (U3MUECKUX SBICHHUIX Ha
OCHOBE HECKOJBKUX MCTOYHMKOB MH(OpPMAINM, COMPOBOXKAATh BBICTYIUIEHUE MPE3eHTAlMeH, YUUThIBas
0COOEHHOCTH ayTUTOPHH CBEPCTHUKOB.

o HCIOJIb30BAaTh 3HAHUS O MEXAHWYECKUX SBICHUAX B IIOBCEAHEBHOW JKU3HMU U
oOecrieueHnss 0€30MACHOCTU MpH OOpalleHuH ¢ OpubOpaMu M TEXHUYECKUMHU YCTPOHCTBaMH, s
COXpaHEHMs 3JI0pOBbsi U COOJIOAECHUS HOPM OHKOJOTMYECKOTO IOBEACHUS B OKpYXKarollel cpene;
INPUBOANUTH MPUMEPHI MPAKTUUECKOTO MCMOIb30BaHUS (PU3MUECKUX 3HAHUI O MEXaHHMUECKUX SBJICHUSAX U
(bU3NYECKUX 3aKOHAX;

J pa3nuyaTh TpaHMIbl IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IOHUMAaTh BCEOOIINI XapakTep
(byHJaMEHTaJIbHBIX 3aKOHOB (3aKOH BCEMUPHOTO TATOTEHUS) U OTPAHMUYEHHOCTh UCIIOIb30BaHUS YaCTHBIX
3aKOHOB (3akoH ['yka u 1p.);



. HAXOJUTh aJCKBATHYIO MPEATIOKEHHOH 3a7aue (PU3NIECKYI0 MOIENb, pa3peaTh npooaemMy
KaK Ha OCHOBE MMEIOLIMXCS 3HAHUW MO MEXaHHUKE C UCIOJIb30BAHUEM MaTeMaTH4eCKOro ammapara, Tak u
MIPU IOMOIIA METOJOB OLIEHKH.

/laByieHHe TBepABIX TeJl, )KUAKOCTel U ra3oB

BeInyCKHUMK Hay4duTCs:

J pacro3HaBaTb MEXAaHHYECKHE SIBJICHUS U OOBACHATh HA OCHOBE HUMEIOIIMXCS 3HAHWUM
OCHOBHBIE CBOMCTBA WJIM YCIOBHUS IPOTEKAHUS 3TUX SBJICHUM: aTMocdepHOE [aBieHue, Iepenaya
TaBIICHUs] TBEPABIMH TEJNaMH, JXUJAKOCTSIMH U Ta3aMHu, arMoc(epHOoe [aBieHHE, IUJIaBaHHUE TeT,
BO3/IyXOIJIABAHUE, PACIOJIOKEHHUE YPOBHS JKUIKOCTH B COOOIIAIOIIMXCS COCyJaX, CYLIECTBOBaHHE
BO3JIyLIHOM 0007104KK 3eMJIH, CIOCOOBI YBEIIMUEHUS M YMEHbILICHUS JaBICHUS;

J OTMCHIBAaTh M3yYEHHBIE CBOMCTBA TEJ M MEXaHUYECKHE SIBJICHUS, MCNONb3Yys (U3NUYECKUE
BEJIMUMHBL: JaBJIEHHWE, TeMIeparypa, IUIOUIa/Jb OIOpbl, 00bEM, cuja, IUIOTHOCTh; IPHU OINUCAHHUU
MPaBMWJIBHO TPAKTOBaTh (PU3MYECKUI CMBICT HCHOJIb3YEMBIX BEJIMYMH, UX OOO3HAUEHHUS U €JUHMUIIBI
U3MEpEeHUusl, HaxoOUTh (OPMYJbl, CBS3BIBAIOIINE JAHHYIO (U3MYECKYI0 BEJIWYUHY C JAPYTUMU
BEJIMYMHAMH, BBIUUCIISTH 3HaU€HUE PU3NYECKON BETUUNHBL;

J aHAJIM3UPOBATh CBOWCTBA TE€J, MEXAHWYECKUE SBJICHHS M IPOLECCHl, HCIOJIb3YS
¢uznueckue 3akoHbl: 3akoH [lackans, 3akoH ApxuMena; Ipu 3TOM pas3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U €r0 MaTeMaTU4YeCKOE BBIPAKEHUE;

. pemath 3a7add, UCHoib3yd (usnueckue 3akoHbl (3akoH Ilackans, 3akoH Apxumena) u
dhopmybl, CBSI3BIBAIONINE (PU3NUECKHE BEIMYMHBI (Macca Teja, TUIOTHOCTh BEIIECTBA, CHUJIA, JaBIICHUE,
JIaBJICHHWE Ha JIHO U CTEHKH COCYZa): Ha OCHOBE aHajHM3a YCIOBHS 3aJlaud 3alMChIBaTh KPATKOE YCIOBHE,
BBIICTATh (DU3NYECKUE BEJIWYUHBI, 3aKOHBI M (OpPMYJbl, HEOOXOAUMBIE NIl €€ pPELIEHUs, MPOBOIUTH
pacueTsl U OL[EHUBATh PEAIbHOCTH MOTYY€HHOT0 3HaUeHUS! (PU3NUYECKON BEIMUUHBI.

o pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTbh NMPH MOMOIIM (U3MUYECKUX METOOB;
aHAJM3UPOBATh OTJAENbHBIE JTalbl IPOBEACHUS HCCICIOBAaHMM U MHTEPIPETUPOBATH PE3YJIbTaThl
HaOJIIOJICHUI U ONBITOB;

o MIOHUMATh POJIb SKCIEPUMEHTA B OJIYYEHUH Hay4HOU MH(pOpMaLuy;

o IIPOBOJIUTH NPAMBIE M3MEpPEHHs] (PU3NYECKUX BEJIMYMH: 00bEM, aTMOC(HEpPHOE NaBJICHUE;
IIPU 3TOM BBIOMpATh ONTUMAJIBHBIA CIOCOO M3MEPEHMsI U UCIOJIb30BaTh MPOCTEHIINE METOJbl OLEHKU
MOrPEITHOCTEN U3MEPEHUI;

o IIPOBOJIUTh KOCBEHHbIE M3MEpEHUs (PU3NYECKUX BEIMYMH: JABJIEHUE >KUJKOCTU HA JTHO U
CTEHKHM cocyla, cuiaa ApxuMmena; NpU BBIIOJHEHWH H3MEpEHHH CcoOMpaTh 3KCIHEPUMEHTAIbHYIO
YCTAQHOBKY, CJeIys MNPeII0XKEHHON HHCTPYKLUH, BBIYMCIATh 3HAUCHHE BEJIUYMHBl M AHAIU3UPOBATH
MIOJIy4EHHBIE PE3Y/IbTaThl C YI€TOM 3aJaHHON TOYHOCTH U3MEPEHUH;

J IIPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKMX BEJIWYMH C HCHOJIb30BAHUEM
IpPSIMBIX U3MEPEHUil: cuia ApxuMmena oT 00beMa BBITECHEHHOM TEJIOM BOJIbl, YCIIOBUH IIaBaHMs Tejla B
KHUJIKOCTH OT JEHCTBMSI CUJIBI TSDKECTM M CHIIbl ApXuUMena; IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(buKCUpPOBaTh PE3yJbTaThl MOTYYEHHONW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TAOIMI U rpadukos,
Jie7IaTh BBIBOJIBI IO PE3YJIbTAaTaM UCCIIe0BaHUS;

J CTaBUTH OIIBITHI 110 MCCIEIOBAHUIO (PU3NYECKUX SIBICHUN WK (U3NYECKUX CBOMCTB Ten 0e3
UCTOJb30BAHUS TPAMBIX M3MEpeHHi; mpu 3ToM GopMylIupoBaTh mpobiemy/3afgady y4eOHOro
HKCIIEPUMEHTA; COOMpaTh YCTAHOBKY W3 TNPEJIOKEHHOr0 000pYIOBaHMS; MPOBOAUTH ONBIT U
(GbopMynHUpOBaTh BBIBOIBI;

o AHAJIN3UPOBATh CUTYallUd IPaKTUKO-OPUEHTHUPOBAHHOIO XapakKTepa, Y3HaBaTh B HUX
MIPOSIBJICHNE U3YYCHHBIX (PM3UUECKUX SIBJICHUN WM 3aKOHOMEPHOCTEW M MPUMEHSATh UMEIOLIMecs 3HAHUS
111 UX OOBSICHEHUS;

J MOHMMaTh MPHUHLUIBI JeHCTBUS  OapoMeTpa-aHepouJa, MaHOMETpa, MOPIIHEBOrO
KHUJIKOCTHOTO Hacoca, THJIPAaBIMYECKOro TIpecca, YCIOBUA HX O€30MacHOro HCIOJb30BaHUS B
MIOBCE/IHEBHOM JKU3HY;

J UCIOJb30BaTh MpPU BBHIMOJIHEHUM YUEOHBIX 3aJlad HAay4YHO-TIONMYJISPHYIO JHUTEparypy o
(bu3NUeCKUX SBICHUSX, CIPABOYHbIE MaTepHallbl, pecypchl IHTepHeT.



BBIHyCKHI/IK IMOJIYYHUT BO3MOXKXHOCTb HAYYUTLCA:

o OCO3HABaTh IIGHHOCTh HAYYHBIX HCCIEIOBAaHUH, poJib (U3UKU B  PaCIIMPEHUU
MpeJCTaBICHUN 00 OKPYKAIOLIEM MHUPE U €€ BKJIaJ B yIy4IIEHHE Ka4yecTBa )KU3HH,
o WCIOJb30BaTh MPUEMBl MOCTPOCHHUS (PU3MUECKUX MOJeNed, Moucka M (GopMyIHpOBKU

JI0Ka3aTeIbCTB  BBIABUHYTBIX THIIOT€3 M TEOPETHYECKHX BBIBOJIOB HAa OCHOBE JMIHMPUYECKU
YCTaHOBJIEHHBIX (PaKTOB;

J CaMOCTOSITEIIEHO TPOBOIUTH KOCBEHHBIE U3MEPEHHS M UCCIIEOBAHUS (PHU3UIECKUX BEITMUNH
C WCIIOJIb30BaHHEM pAa3IMYHBIX CHOCOOOB M3MEpeHHs (PHU3MUECKUX BEIMYMH, BBHIOMPATh CpPEICTBA
M3MEPEHHUsI C y4eTOM HEOOXOJWMOW TOYHOCTH M3MEPEHHU, 0O0CHOBBIBATH BBHIOODP CIIOCOOa M3MEpEHUs,
aJIeKBaTHOTO MOCTABJICHHOW 3ajjaue, MPOBOIUTH OIICHKY JTIOCTOBEPHOCTH MOIYYEHHBIX PE3yIbTaTOB;

J BOCIIPUHMMATh MHPOPMALUIO  (U3NYECKOTO COACPKAHWS B  HAYYHO-TIOMYISPHOU
JUTEpaType W CPelCTBaX MacCOBOW MH(MOpPMAIMH, KPUTHUECKH OIIEHWBATh MOJYYCHHYIO WH(POPMAIIHIO,
aHaAJIM3HPYS €€ COJIep)KaHue U JaHHble 00 UCTOUYHUKE UH(POPMALIUK;

J CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M YCTHBIE COOOIIEHUS O (U3MUECKUX SBICHHUIX Ha
OCHOBE HECKOJBKUX MCTOYHHKOB MH(OPMAINH, COTPOBOXKIATh BBICTYIUICHHE NPE3ECHTALNEH, YIUTHIBas
0COOEHHOCTH ayTUTOPHH CBEPCTHUKOB.

o WCTIONb30BAaTh 3HAHUS O MEXaHWYECKUX SBJICHUSAX B IMOBCETHEBHOW IKU3HH JUIS
obOecrieueHrs O€30MacCHOCTH NpU OOpalleHMH C NpUOOpaMHM M TEXHUYECKUMHU YCTpOMCTBaMu, JUIs
COXpaHEHHs 3JI0POBbsI W COONIOACHUS HOPM DKOJIOTUYECKOTO TIOBEACHUS B OKPYKAIOIIEH cpere;
MPUBOANUTH MPUMEPHI TPAKTUIECKOTO MCTIOIH30BAHUS (PH3MUECKUX 3HAHUNA O MEXaHWYECKHUX SIBICHUSIX H
(bU3NYEeCKNX 3aKOHAX; TPUMEPHI HCIIOJIE30BaHHSI BO30OHOBIISIEMBIX HCTOYHHKOB YHEPTUH;

o pa3nuyath TPAHUIBI MPUMEHUMOCTH (HU3NYECKHUX 3aKOHOB, MOHWMATh OTPaHHYCHHOCTD
WCIIOJIb30BaHUSI YaCTHBIX 3aKOHOB (3aKOH ApXHUMeaa U Jip.);

HaXOJUTh aJ€KBATHYIO MPEATIOKEHHOH 3a1ade GU3NYECKY0 MOJIENb, pa3pellaTh MpodaeMy Kak Ha
OCHOBE MMEIOIIMXCSA 3HAHUI M0 MEXaHHKE C HCIOJIb30BAaHUEM MaTEeMaTHYECKOIo ammapara, Tak M IpH
MIOMOIIIA METOJOB OLIEHKH.

PaGora u MomHOCTH. JHEpPrUs.

BoimyckHUK HAy4dUTCS:

J pacrno3HaBaThb MEXaHUYECKHE SIBJICHUS W OOBACHATH HA OCHOBE HUMEIOIIMXCS 3HAHHM
OCHOBHBIE CBOWCTBA HJIM YCJIOBHUS HMPOTEKAHUS STUX SIBICHUI: PaBHOBECHE TBEPABIX TEJl, MMEIOLIUX
3aKpEIJICHHYIO OCh BpallleHus, PeBpallleHre OTHOTO BHUJIa KWHETUYECKOW SHEPTUH B IPYTOM;

J OTHCHIBATh M3yYCHHBIC CBOMCTBA TEJ U MEXaHUYECKHE SIBJICHUS, HCIONb3Yys (U3NYECKUE
BEJIMYMHBI: CHUJIa, KHUHETUYECKas SHEprus, IMOTCHIMAalbHAs OSHEprus, MexaHuueckas pabora,
MexaHuueckas MmourHocts, KIIJ mpu coBepiieHnn paboThl C UCIOIB30BAaHUEM IPOCTOr0 MEXaHU3Ma; PH
OTHMCAHUU TPABUWIBHO TPAKTOBATH (PU3UUYECKUI CMBICT HCHOJB3YEMbBIX BEIMYMH, WX O0O3HAuEHUS U
€IMHULIBI U3MEPEHUs, HaXOIUTh (POPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYHUHY C JIPYTHMH
BEITMYMHAMH, BBIUUCIISITh 3HaUeHNUE (PU3UYECKOM BETUUHHBI;

. aHAJIM3UPOBATh CBOWMCTBA TEJ, MEXAaHUYECKUE SBJICHHS M IPOLECCHl, HCIOJIb3YS
(bu3nyecKrue 3aKOHBI: 3aKOH COXPAHEHMs DHEPIUU; MPU ITOM pPa3IuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €r0 MaTeMaTU4YeCKOE BBIPAKEHUE;

. pemaTh 3a1a4m, UCTONb3ys (pU3ndeckre 3aKOHbI (3aKOH COXpaHEHUS PHEPTHH) U (OPMYIIHI,
CBsI3BIBANOIINE (PU3NYECKIE BETMYMHBI (KHHETUYECKasl SHEPTHUs, MOTEHIIMATbHAs SHEPTHS, MEXaHUUECKast
pabota, mMexanudeckas MomHocTh, KIIJl mpoctoro mexanmu3ma, ycIOBHE PAaBHOBECHs CHUJI Ha pbluare,
MOMEHT CHJIBI): Ha OCHOBE aHajuM3a YCIOBHUS 3aJaud 3aliChIBaTh KPAaTKOE YCJIOBHE, BBIJENATH
¢usznuecKkue BETUYMHBI, 3aKOHBI U (POPMYINBI, HEOOXOIUMBIEC ISl €€ PEHICHHs], MPOBOJUTH PacyeThl U
OIICHUBATh PEALHOCTh MOJIY4YEHHOTO 3HAYeHUsI (PU3NUECKON BEIHUHHBI;

. pacmo3HaBaTh MPOOIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (PU3UIECKHX METOIOB;
aHAIM3UPOBATh OTACJIbHbIE JTalbl MPOBEJIEHUS MCCIEIOBAHUN M HMHTEPIPETUPOBATH PE3YIbTAThI
HaOIIOJICHUH U OTBITOB;

. CTaBUTH OIBITHI TIO0 UCCIIEIOBAHUIO (PU3MUECKUX SBIECHUN WK (PU3MUECKUX CBOMCTB Ten 6e3
WCIIOJIb30BAHUS TMPSMBIX U3MEpPEHHWH; Tpu dSToM (QopMyaupoBath mpobriemy/3agady y4eOHOTro
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OKCIIEPUMEHTa; COOMpaTh YCTAHOBKY W3 TPEUIOKEHHOTO O0O0OpYIOBaHMSA;, TPOBOAUTH ONBIT U
(hopMyITHUPOBATH BHIBOJIBI;

. MMOHUMATh POJIb SKCIIEPUMEHTA B IOJIYYEHUH HayYHOU MH(POpPMALINK;

J MPOBOJIUTH MpPsIMbIE HM3MEPEHUs (U3UUYECKUX BEIMYUH: PACCTOSIHME, CHJIA); IPU ITOM
BBIOMpATh ONTUMAIBHBIA CIIOCOO M3MEPEHHS U HCIOJB30BaTh MPOCTEUIINE METOABI OICHKH
IIOIPEIIHOCTEN U3MEPEHUN.

. MPOBOJIUTH HCCIECIOBAHUE 3aBUCHUMOCTEH (PHU3MYECKHX BEIWYMH C HCHOJIb30BAHUEM
IPSIMBIX M3MEPEHMM: MpU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHpPOBATh pE3yJbTaThl IMOJTY4YEHHOMN
3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BUJIC TaOMUI] W TPadHUKOB, JENaTh BBIBOJBI IO PE3YJIbTaTaM
HCCIIEN0BAHUS;

. MIPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (PU3NUECKUX BEIMUWH: ONPEICICHNE COOTHOIICHHUS CUIT
W IUIed JUIs DPAaBHOBECUS pblUara; IMpPU BBINOJHEHUM HW3MEpPEHUl coOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CII€Qysd IpPENI0KEHHOM WHCTPYKIMH, BBIYUCIATH 3HAYECHHE BEJIWYMHBI U AHAIN3UPOBATh
ITOJTy4EHHBIE PE3YyJIbTaThl C YUETOM 3a/JaHHON TOYHOCTH U3MEPEHHU;

. AQHAJIM3UPOBATh CHUTYallUH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTb B HUX
MPOSIBIIEHUE U3YYEHHBIX (PU3NYECKUX SBJICHUI UM 3aKOHOMEPHOCTEH M NMPUMEHSATh UMEIOIINECcs 3HAaHUS
JUI MX OOBSICHEHUS,;

. MMOHMMATh TMPUHIMIBI JEUCTBHUS phluara, OJOKa, HAKIOHHOW IIJIOCKOCTH, YCJIOBHUS HX
0€301acHOTO UCIOJIb30BAHHUS B MIOBCETHEBHOM KU3HH,
. WCIIONb30BaTh TPHU BBHITIOJHEHWH YYEOHBIX 3a7a4 HAyYHO-TIOMYJSIPHYIO JUTEPATYpy O

(bUBUYECKUX SIBICHUSX, CIIPABOYHBIE MaTepUalIbl, pecypchl HTEpHET.

BBIHYCKHI/IK IMOJIYYHUT BO3MOXHOCTb HAYYUTHCS:

. OCO3HAaBAaTh IICHHOCTh HAy4YHBIX HCCIENOBaHUM, pOJIb (U3MKK B PACHIMPEHUU
Mpe/ICTaBIeHU 00 OKpYXKarolleM MHUpE U €€ BKJIaJ B yIy4IllIeHHe KayecTBa KU3HHU;
. HCIOJIb30BATh MPHEMbl IMOCTPOCHUS (PUINYECKHX MoOjJeNel, moucka U (HopMyIHpoBKU

JI0KAa3aTEeNbCTB  BBIABUHYTBIX THUIIOTE3 M TEOPETUYECKMX BBIBOJIOB HAa OCHOBE HSMIIMPUYECKU
YCTaHOBJICHHBIX (PAKTOB;

. CpaBHHMBAaTh TOYHOCTh M3MEpEHUs (PU3MUECKUX BEIUYMH 10 BEITUYMHE UX OTHOCHTEILHOU
MOTPEIIHOCTH MPH MPOBEICHUU NPSIMBIX U3MEPEHUIA;
J CaMOCTOSITEJIbHO TIPOBOIUTH KOCBEHHBIE U3MEPEHHS U UCCIIEAOBaHUS (PU3NUECKUX BEIMYNUH

C HCIIOJIb30BAaHUEM pa3IMYHbIX CHOCOOOB M3MEpEeHMs (PU3MUECKUX BEIMYMH, BBIOMpAaTh CpPEICTBA
U3MEPEHUsl ¢ y4eTOM HeoO0XOJMMOM TOYHOCTH M3MEpPEHMH, 0O0CHOBBIBATh BBIOOP crioco0a M3MepeHus,
aJIeKBaTHOTO MOCTaBJICHHON 3aJjaue, IPOBOIUTH OLIEHKY JI0CTOBEPHOCTHU IOIYYEHHBIX PE3YIbTATOB;

o BOCIPUHMMATh HMHPOpPMaLUIO0  (U3NYECKOTO COAEP)KAHHWA B  HAY4YHO-TOMYJIAPHOU
JUTEepaType U CpeicTBaX MaccoBOW MH(pOpPMAIMM, KPUTHUYECKH OLICHHWBATh MOJYYEHHYIO MH(POPMAIHIO,
aHAJM3UPYS ee CoJep KaHue U JaHHble 00 UCTOUHUKE UH(OpPMAIIHH;

J co3/1aBaTh COOCTBEHHBIE NHCbMEHHbIE M YCTHbIE COOOIIEHUS O (U3MUECKUX SBJICHHUIX Ha
OCHOBE HECKOJIbKUX MCTOYHMKOB MH(OpMaIMM, CONPOBOXKIATh BBICTYIUIEHUE MpPE3eHTAalUel, yIUThIBas
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.

J UCIOJb30BaTh 3HAHUS O MEXAHWYECKUX SBJICHUAX B IIOBCEIHEBHOM KHU3HM JUIS
oOecrieyeHnss 0€30MACHOCTU MpH OOpallleHuH ¢ OpubOpaMu M TEXHUYECKUMHU YCTPOHCTBaMH, IS
COXpaHEHMs 3JI0pOBbsI W COOJIOAEHUS HOPM DHKOJOTMYECKOTO TOBEAECHUS B OKpYXKalolLled cpene;
IPUBOANUTH MPUMEPHI MPAKTUUECKOTO MCMOIb30BAHUSA (PU3MUECKUX 3HAHUNA O MEXaHWYECKHUX SIBICHUIX U
(bU3NYeCKUX 3aKOHAX;

J pa3nuyarh TpaHULbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOIIUI XapakTep
(byHaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHUs1 MEXaHUYECKOW SHEPIUN);

HaXOJIUTh a/IeKBATHYIO MPEATIOKEHHOH 3a1a4e GU3NIECKYI0 MOJIENb, pa3pemiaTh MpodiemMy Kak Ha
OCHOBE MMEIOIIMXCS 3HAHUN 10 MEXAHUKE C HMCIOJIb30BAaHUEM MaTEMAaTHUYECKOrO ammapara, Tak ¥ Mpu
MIOMOIIY METOJOB OLIEHKU



COILEPKAHUE YYEBHOI'O IPEIMETA

|. BBEJAEHUE (4 4)

®dusuka — Hayka o npupoje. Ousnueckue sBienus. Ousnueckue cpoiictBa Ten. Habmonenue u
ornucanne (U3NYECKUX siBIeHUNA. Duszndeckue BeMUUMHBI. M3MepeHus (PpU3MUecKHX BEIWYMH: JJIHHBI,
BpeMEHH, Temrieparypsl. @usndeckne npruOOpsl. TOUHOCTH M OTPEIIHOCTh M3MEpPeHHA. MexXayHapoaHas
cucrema equHuL. Pu3nKa 1 TEXHUKA.

Lemoncmpayuu u onvimul.

» smepenue pazmepos Tei. (¢ ucnoiszoBanueM odopynosanust TOUKW POCTA)

» 3mepenue pacctosHuil. (¢ ucrnosnb3oBanueM odopynosanuss TOUKU POCTA)

* 3Mepenue BpeMeHU MEX/1y yapamMu Iyibca

@ponmanvuas 1abopamopHasn paboma:

Ne 1. Onpenenenue 1eHbI JAeNEHUS U3MEPUTEITHHOTO TIprOOpa (C UCIOIB30BAHUEM 000PYIOBAHUS
TOUYKHU POCTA)

Il. TEPBOHAYAJIBHBIE CBEJEHUS O CTPOEHUUN BEIHIECTBA. (6 yacos.)

Crpoenue BemectBa. ONBITH, TOKA3bIBAIOIINE aTOMHOE CTPOEHHUE BEIIeCTBA. TerIoBoe IBHKEHHE
aTOMOB W MoJeKyn. bpoyHoBckoe paBuxenue. [uddys3us B razax, KUIKOCTAX W TBEPABIX Telax.
B3anmopeiicTBre yacTuil BemecTBa. ArperaTHble COCTOSIHUS BenecTBa. Moienn CTpoeHusl TBEPABIX TEll,
XKUIKOCTEH  Ta30B. OOBsICHEHNWE CBOWCTB T'a30B, KUJIKOCTEH M TBEPJBIX TEJI HA OCHOBE MOJIEKYISIPHO-
KHHETHYECKUX MPEICTaBICHUH.

Jlemoncmpayuu u onvimol:

* ludpdy3us B pacTBOpax U razax.

* Mojennb XaOTHYECKOTO ABMKEHUS MOJIEKYT B Ta3e.

* Mogens 6pOyHOBCKOTO JABHKEHUSI.

* CuerieHue TBepAbIX Teil. (¢ ucnosibzoBanueM obopynosanus TOUKHU POCTA)

* JlemoHcTpamus 00pas3oB KpUCTAITUIECKHUX Tell.

* JleMOHCTpanust MOJENIEH CTPOCHHS KPUCTAININYECKUX TEll.

* BrIpanuBanye KpUCTa/UIOB OBAPEHHOM COJIM WJIU caxapa.

®@ponmanvuas 1abopamopHasn paboma:

Neo 2. Onpenenenue pa3MepoB MajbIX TE.

I11.B3anmopeiicTBue Te. (21 vac.)

Mexannyeckoe JABH)KeHHE. MaTepuanbHas TOYKa Kak  MoOJeNnb  (pU3MYecKoro  Tena.
OTHOCHUTENBHOCTh MEXaHUYECKOTO IBMKEeHUs. DU3MUECKUe BETUYMHBI, HEOOXOAUMBbIE AJIS ONHCAHUS
JBUKEHUS M B3aUMOCBSI3b MKy HUMU (TPaeKTOpHs, IyTh, CKOPOCTh, BpeMs IBUKeHUs). PaBHOMepHOE 1
HepaBHOMEepHOe nBMxkeHHe. ['paduku 3aBUCMMOCTH MYyTH U MOAYINS CKOPOCTH OT BPEMEHH JIBUKCHHSL.
WNuepuusa. UueptHocts Ten. B3aumoneiictBue ten. Macca tena. M3mepenne maccwl tena. [lmoTHOCTH
BemiectBa. Cuna. Enunaunpl cuiel. Cuna TSHKECTH. 3aKOH BCEMUPHOTO TAroTeHus. Cuiia ynpyroctu. 3akoH
I'yka. Bec Tena. Cs3p Mexay cuioil TskecTd W maccoi Tena. Cuila TSDKECTH Ha JPYIMX IUIAHETax.
Junamometp. CiokeHHe IByX CHJI, HallpaBJIECHHBIX 110 OJAHOW mpsMoi. PaBHonelcTByromas cuia. Cuia
TpeHus. Tpenue ckonbxeHus. Tpenue nokos. Tpenwe B mpupone u texHuke. dusnmyeckas npupona
HeOecHbIX Tesl CONTHEYHOM CUCTEMBI.

Jlemoncmpayuu u onvimol:

* PaBHOMepHOE npsiMosIMHEHHOE ABWkeHHe. (¢ ucrnonb3oBanuem obopynoanus TOUKU POCTA)

* 3aBUCUMOCTb TPAeKTOPHH IBMKEHHS TeJla OT BhIOOpa Tela OTCYeTa.

* MI3MepeHune CKOpOCTH paBHOMEPHOTO JIBUKECHHUS.

* SIBneHue uHEpIMH.

* N3mepenue cuibl. (¢ ucnonszoBanueM odopynosanus TOUKM POCTA)

* Onpenenenne Ko3duIMeHTa TpeHUs CKOJIkKeHus. (¢ ucnoiab3oBanueM obopynosanus TOUKU

POCTA)

* OmnpenieneHne KECTKOCTH MPYXHUHBL. (¢ ucnonb3oBanueM obopynoBanus TOUKM POCTA)

* Ci1o’keHHE CUJI, HAIIPABJIEHHBIX 110 OJTHOM MPSAMOM.
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* MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHJIbI HOPMAJIBHOTO JABJIEHHUS (C IPEACTABICHUEM

pe3yiabTaToB B Bujae rpaduka wiu Tabnuibl). (¢ ucnojb3oBaHueM obOopynoBanus TOUYKHU

POCTA)

* McceoBaHre 3aBUCHMOCTH Macchl OT 00beMa (C peCTaBICHUEM Pe3yiIbTaToB B BUjIE Tpaduka

WM Tabnuikl). (¢ ucnosb3oBanueM odopynoBanus TOUKU POCTA)

* HccenoBanue 3aBUCUMOCTH JIepOpMAIIMK TPYKUHBI OT MPUIIOKEHHOM CHIIBI (C ITpeicTaBICHHEM

pe3yibTatoB B BHAC rpaduka wiu TaOmuipl). (C ucmosib3oBaHueMm obGopynoBanus TOYKU

POCTA)

@ponmanvuas 1abopamopHasn paboma:

Ne 3. I3mepenue Macchl Tena Ha pblYayKHBIX Becax.

Ne 4. 3mepenne oobvema Tena. (¢ ucnosibzoBanuem odopynosanuss TOUKU POCTA)

Ne 5. Omnpenenenvie MIOTHOCTH TBEPAOTO TeNa, HM3MEPEHUE IUIOTHOCTH JKHAKOCTH. (C
ucnosib3oBanueM odopynoBanus TOYKM POCTA)

Ne 6. I'panyrpoBKa pyXKUHBI U ©3MEPEHUE CUIT TUHAMOMETPOM.

IV.laBJjieHne TBepABIX TeJI, *KHAKOCTEH 1 ra3oB. (22 yac)

HaBnenue. JlaBnenuwe TBepabix Ted. Enunutel usmepenus napieHus. CrnocoObl HW3MEHEHUS
naBieHus. JlaBnenue xuakocred u ra3oB. 3akoH [lackans. [laBneHue »KUIKOCTH HA THO U CTEHKH COCY/a.
Coobmarommecs cocyapl. Bec Bo3myxa. AtmocdepHoe naBienue. M3mepenue atMochepHOTO JaBICHUS.
OmneiTr Toppuuennu. bapomerp-anepoua. MaHnomerp. ATMOcpepHOE IaBl€HHE Ha PA3IUYHBIX BBICOTAX.
IMuapaBnuueckne MexaHu3Mebl (rpecc, Hacoc). JlaBineHune KUAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TEJO.
Apxumenona cuia. [InaBanue ten u cynos. BozayxormnaBanue.

Jlemoncmpayuu u onvimol:

* bapomerp.

* 3mepenue atMochepHOro JaBieHHUS.

* OmpIT ¢ mrapom Ilackans. (¢ ucnosibzoBanueM obopynoBanus TOUKU POCTA)

* 'mapaBnuueckuii mpecc.

* UccnenoBanue 3aBUCHUMOCTH Beca Tella B JKMIKOCTH OT OObemMa MOTPY:KEHHOM uacTH. (c

ucrnoas3zoBanneM obopynosanuss TOUKU POCTA)

®@ponmanvuas 1abopamopHasn paboma:

No 7. OnpeneneHre BBITAUIKUBAIOIICH CUIIBI, IEHCTBYIONICH HA TIOTPY)KEHHOE B KHUIKOCTh TEJO. (C

ucrnojabs3oBanueM obopynoBanuss TOUKU POCTA)

Ne 8. BeisicHeHue ycnoBuUi TIaBaHUs TeJla B )KUIKOCTH.

V. Pa6ora u momHocTh. JHeprus. (11 yacos.)

Mexanuveckast pabota. MOIIHOCTS.

ITpocTbie MexaHu3Mbl. MoMeHT cuibl. LlenTp Tspkectu Tena. Peiuar. PaBHoBecue cuil Ha pblyare.
Peiuaru B TexHuke, ObITy M npupoje. IloaBwkHble M HemoABHXHbIE Onoku. PaBeHCTBO paloT mpu
HCIOJIb30BAHUH MPOCTHIX MEXaHU3MOB («30JI0TO€ MPABUIIO MEXAHUKW»). Y CIOBUS PAaBHOBECHS TBEPAOIO
TeJa, UMEIOLEro 3aKperIeHHYI0 och ABMKeHus. KoadduuueHT noneznoro neicTBus MEXaHU3MA.

Oneprus. [loTeHnuanbHas U KuHeTUYecKas 3Heprus. [IpeBparieHne oJHOro BHUJa MEXaHUYECKOH
SHEPIUu B APYroil. 3aKOH COXpaHEHUs MOJHON MEXaHUYECKON SHEPrHH.

Lemoncmpayuu u onvimut:

» PaBHOBECHE Tella, UIMEIOIIETO OCh BPALLICHMUS.

* OnpezienieHne MOMEHTA CHJIBI.

» HaxoxaeHne neHTpa TSHKECTH III0CKOTo Tea

@Dponmanvuas rabopamopnasn paboma:

9. BeisicHeHue yci0BHs paBHOBECHs pbldara. (¢ ucnoiibzoBanueM obopynoBanus TOUYKU POCTA)

10. Omnpenenenne KIIJI npu moabeme Tena MO HAKIOHHOM IUIOCKOCTH. (C HCHOJIB30BAHUEM
obopynoBanus TOUKM POCTA)

VI. lloBTOpeHue. (6 yacos.)
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TEMATHYECKOE IINTAHUPOBAHHUE

I[TPUHATBIE OBO3HAUYEHM A
KP Kontponwshas pabota
TC TectupoBanue
JIP Jlaboparopnas pabota
I1P [IpakTuyeckas pabora
3 DKCKypcus
Ne Tema KoJu-Bo Bua koHTpoOIs
n/n 4acoB
KP |TC |JIP |IIP
1 Beenenue.
2 [lepBoHavaNbHBIE CBEJCHUS O CTPOCHUN 6 0,5 1 0,5
BEIIIECTBA.
3 Bsaumoneiictue ten 21 1 3
4 JlaBneHue TBEPIBIX TEII, KUIKOCTEH U ra30B. 22 1 4
5 PaboTa u MomHOCTE. DHEprUsl. 11 1 3
6 [ToBTOpEHME. 6 1 5

I[NEPEYEHDb [TPOBEPOYHbIX PABOT
(IpoMeKyTOYHasT aTTECTaIINS )

Ne Ne Tema
ypoka
1 10 [TepBoHauanbHBIC CBEICHUS O CTPOCHUH BEIIECTBA.
2 30 Bsaumonetictsue Ten
MexaHnuecKoe JIBIKEHUE, CUIIa, Macca, TUIOTHOCTbh, Bec Tena, 3akoH ['yka
3 52 JlaBneHue TBEPBIX TEI, KUIKOCTEH U ra30B
4 63 PaboTa, MOIHOCTE, SHEpPTHUs
5 69 Hrorosas koHTposbHAs paboTa 3a Kypc 7 Kiacca
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	• коммуникативные умения докладывать о результатах своего исследования, участвовать в дискуссии, кратко и точно отвечать на вопросы, использовать справочную литературу и другие источники информации.

