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[NOACHUTEJIBHAA 3AIINCKA.

Pabouas nmporpamMma coctaBiieHa B COOTBETCTBUHU ¢ TpeOoBaHusaMu deepanbHOro rocyJapcTBEHHOTO
00pa3oBaTebHOIO CTaHaapTa 0OCHOBHOTO 001ero oopazoanus (OPI'OC OOO0); TpeOboBaHUIMH K PE3yJIbTaTaM
OCBOCHHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl (JMYHOCTHBIM, METAPEAMETHBIM, IPEIMETHBIM);
OCHOBHBIMH I10/IX0/IaMHU K Pa3BUTHUIO U (POPMUPOBAHUIO YHUBEPCATbHBIX YUeOHBIX AeiicTuii (YY) nis
OCHOBHOTO 00111eT0 00pa30oBaHusl, HA OCHOBE aBTOPCKOM MPOrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHus MO
¢usuke B 7 xiacce (aBTophl: A. B. I1€peimkun, H. B. ®unonosuy, E. M. I'yTHHK)

denepanbHbIil 6a3UCHBIN YUEOHBIN IIJIaH )11 00pa30BaTeNIbHBIX yupexkaeHuii Poccuiickoit denepanuyu OTBOAUT
6 4acoB B HEJICITIO JUTs 00s13aTEIBHOTO U3yueHUs (PU3UKHU Ha 0230BOM YPOBHE CTYIIEHU OCHOBHOTO OOIIET0O
oOpasoBanus. B Tom uncie B 7-9 kiaccax mo 2 yuyeOHBIX Yaca B HeAeno. B maHHol paboueit mporpaMme Ha
n3yueHue GU3MKH B 7 Kjlacce OTBOJAUTCS 2 Yaca B HEZIeNo, u3 pacuéra 35 yuebnsie Henenu — 70 4acoB B rof

HJ'IaHI/IpyeMbIC IMPEAMCTHBIC PE3YJIbTAThl OCBOCHUA KOHKPETHOT'O yqe6H0ro npeameTa, Kypca.
JIndHOCTHBIC PE3yJIbTAThI:

* chopMHPOBAHHOCTH MTO3HABATENILHBIX HHTEPECOB, MHTEUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
y4aluxcs;

* yO@XJIEHHOCTh B BO3MOKHOCTH ITO3HAHMSI TPUPO/IbI, B HEOOXOAMMOCTH Pa3yMHOI'0 MCII0JIb30BaHMS
JOCTUKEHUM HayKU M TEXHOJIOTUH /IS 1ajbHEHNIIEro pa3BUTUS YEJIOBEUECKOI0 OOIIECTBA, YBAKEHHUE K
TBOpLIAM HAayKH U TEXHUKH, OTHOIIEHHUE K (PU3MKE KAK 3JIE€MEHTY 00I1eYeI0BEYECKON KYIbTYPHI;

¢* CaMOCTOATCIIbHOCTE B HpI/I06peTeHI/II/I HOBBIX 3HAHUU U INPAKTUICCKUX YMCHHﬁ,
®* TOTOBHOCTHB K BBI60py JKU3HCHHOI'O ITYTH B COOTBECTCTBHUHU C COOCTBECHHBIMU HHTCpPCCaAaMH U BO3MOKHOCTAMU;

* MOTHUBa A O6p330BaTCHI>HOI>'I ACATCIIBHOCTH IKOJBbHUKOB HA OCHOBEC JIMYHOCTHO OPUCHTUPOBAHHOI'O
nmoaxoaa,

* (hopmMHpoOBaHUE IEHHOCTHBIX OTHOILIEHHUH IPYT K IPYTY, YUUTEI0, aBTOPAM OTKPBITHI U N300peTeHHIA,
pe3yibTaTamM OOy4eHHs.

MCTaHpeI[MeTHBIC PE3YJIbTATHI:

¢ OBJIaICHUEC HaBbIKaMH CaMOCTOATCIbHOI'O HpI/IO6pCTeHI/I${ HOBBIX 3H8.HI/II71, OopraHu3aluun yqe6H0171
JACATCIIBHOCTH, TIOCTAHOBKU ueneﬁ, IJIaHUPOBAaHUA, CAMOKOHTPOJIA U OICHKH PE3YJIbTAaTOB CBOCH JACATCIbHOCTH,
YMCHHUAMU NPEABUACTD BO3MOKHBIC PE3YJIbTATBI CBOUX ﬂeﬁCTBHﬁ;

* IOHUMAaHHE Pa3INIUi MEXTY UCXOIHBIMH (PaKTaMH U TUIOTE3aMU JJI UX OOBSICHEHUS, TEOPETHUECKUMU
MOACIISIMU U pC€AJIbHBIMU O6’BGKTaMI/I, OBJIAZICHUC YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I HeﬁCTBHSIMI/I Ha npuMepax
TUIOTE3 /U 00BSICHEHUS N3BECTHBIX ()aKTOB M SKCIIEPUMEHTAILHON MPOBEPKH BBIABUTAEMBIX THITOTES,
pa3pabOTKH TEOPETUUECKUX MOJICIICH MPOIIECCOB WU SIBJICHUIA,

* (hopMupoBaHHE yMEHUI BOCIPUHUMATS, IepepadbaThiBaTh U MPEIbIBIATE HHPOPMAIIUIO B CIOBECHOH,
o0pa3Hoii, cuMBOJIMYECKOH (popmax, aHATM3UPOBATH U NepepadaThIBaTh MOTYYEHHYIO HH(OPMALIUIO B
COOTBETCTBHUHM C [TOCTABJIEHHBIMHU 3a/1a4aMH, BBIAEISATE OCHOBHOE COZIEPKAHHUE TPOUYNTAHHOIO TEKCTA, HAXOIUTh
B HEM OTBETHI Ha TOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

® HpI/IO6peTeHI/Ie OIIbITa CaMOCTOATCIBHOI'O ITOKMCKA, aHaJIn3a U 0T60pa I/IH(I)OpMaHI/II/I C UCITOJIb30BAHHEM
PA3JINYIHBIX UCTOYHUKOB U HOBBIX I/IH(bOpMaI_II/IOHHI:IX TEXHOJIOTUH JIJIs pCHICHUS TO3HABATCIIBHBIX 3a1a4;



* pa3BUTHE MOHOJIOTUYECKOM U AMATOrMYECKON pedr, YMEHHSI BBIPAXKaTh CBOU MBICIIH U CIIOCOOHOCTH
BBICITYIINBATh cOOECeqHIKA, TOHUMATh €ro TOUKY 3peHUsl, MPU3HABATh MIPABO APYTrOro 4eJoBeKa Ha MHOE
MHEHHUE;

¢ OCBOCHHUC ITPUCMOB HeﬁCTBHﬁ B HCCTAHAAPTHBIX CUTYyallUAX, OBJIAACHNUC S3BPUCTUICCKUMU MCTOAaMU PCILICHUA
npo0em;

* (popmupoBaHue yMeHHI1 paboTaTh B TPYIIIIE C BHIIOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH, IPEeICTaBIATh U
OTCTauBaTh CBOM B3TJISBI U YOCIKICHUS, BECTH JTUCKYCCHIO.

[IpenMeTHbIEC pe3yIbTaThI:

¢ 3HAHHUA O IIPUPOIC BaKHEHIITHX (1)I/I3I/ILICCKI/IX SIBJICHHUI OKPYXKAroumiero Mupa u mOHMMaHUuC CMbICJIa
(bH3H‘IeCKI/IX 3aKOHOB, PACKpPbIBAIOIIUX CBA3b U3YYCHHBIX SIBJICHI/If/'I;

* YMEHUS TIOJIH30BATHCS METOJIAMH HayYHOT'O MCCIIEIOBAaHMS SIBJICHUN TIPUPO/IBI, TPOBOIUTH HAOIIO ICHUS,
TUIAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh pe3yabTaThl H3MEPEHUH, IPEICTABIATD PE3yIbTAThI
M3MEPEHUH ¢ MOMOIIBI0 TabmuIl, TpadgukoB U GopMyI1, 0OHAPYKUBATH 3aBUCUMOCTH MEXY (DU3HUECKUMH
BEJINYMHAMH, OOBSICHATH MOJyYE€HHBIE PE3YJBTAThl U JIeJIaTh BBIBO/IBI, OLIEHUBAThH IPAHHIIBI HOTPEITHOCTEH
pe3yJIbTaTOB U3MEPEHUN;

* YMCHHUS MIPUMCHATH TCOPCTUICCKHUEC 3HAHUS 110 (1)I/I3I/IK6 Ha IIPaKTHUKE, pCIIaTb (1)I/ISI/I‘ICCKI/I6 3aJa4dM Ha
MMPUMCECHCHUC IMMOJTYYCHHBIX 3HaHHﬁ;

* YMEHHS U HaBbIKU IPUMEHSTD [TOJIyYE€HHbIE 3HAHUS 111 OObSICHEHU S TPUHLIMIIOB AEMCTBUS BaXKHEUIIINX
TEXHUYECKUX YCTPOUCTB, pEIIEHUs IPAKTUUECKUX 3ajay MOBCEIHEBHON KU3HH, oOecriedeHns: 6e30acHOCTH
CBOEH KM3HHU, PALIMOHAIILHOI'O IIPUPOIOIOIB30BaHUA U OXPaHbl OKPYKAIOIIEH CpEbl;

* (hopMupoBaHue yOSKIECHHS B 3aKOHOMEPHOH CBS3H U ITO3HABAEMOCTH SBJICHUM MPUPO/IbI, B 00BEKTUBHOCTH
Hay4HOI'O 3HaHUs, B BBICOKON [IEHHOCTH HAYKH B Pa3BUTUN MaTEPUAIBHOU U TyXOBHOM KYJIBTYPHI JIFOJIEH;

* pa3BUTHE TEOPETHUUECKOTO MBILIUIEHNS HA OCHOBE (JOPMUPOBAHUSI YMEHUN YCTaHABIMBATh (PaKThl, pa3inyaTh
MPUYHMHBI U CIIEJCTBUS, CTPOUTH MOJEH U BBIIBUTAaTh TUIIOTE3bl, OTBICKUBATH U (POPMYIUPOBATH
JI0Ka3aTeJIbCTBA BBIIBUHYTBIX TUIIOTE3, BBIBOJUTH U3 SKCIIEPUMEHTANIBHBIX (PaKTOB U TEOPETHUECKUX MOJesIen
¢bu3nyeckne 3aKOHbI;

* KOMMYHUKaTHBHbBIE YMEHHUS JOKJIAIbIBATh O PE3yJbTaTaxX CBOErO MCCIIeI0BaHNs, y4aCTBOBATh B AUCKYCCHH,
KpaTKO ¥ TOYHO OTBEYATh Ha BOIIPOCHI, HCIIOJIb30BATh CIPABOYHYIO JIUTEPATYPY U APYTHE UCTOUYHHKH
uHpOpMalUu.

BBEJICHHE
BeInyckHMK Haydures:

e coOuosiaTh IpaBuiia 0€30MaCHOCTH U OXPAaHbI TpyJa Mpu paboTe ¢ y4eOHBIM U TaOOPaTOPHBIM
000pynOBaHUEM;

e TOHMMAaTh CMBIC]I OCHOBHBIX (PU3NYECKUX TEPMUHOB: (GUZNUYECKOE TEI0, GPUNYECKOE SBIICHUE,
¢u3nyeckas BeJIMYMHA, €TUHHUIIBI U3MEPEHHUS;

e TIOHUMATh POJIb FKCIIEPUMEHTA B MTOJIyU€HUU HAyYyHOU MH(pOpMaLnu;

e IPOBOJUTH MpPSIMbIE U3MEPEHHsI (PU3NUECKUX BEJIMYHMH: BPeMsl, pacCTOsTHUE, TEMIIEpaTypa; MPH 3TOM
BBIOMpATh ONTUMANIBHBIN CIIOCO0 U3MEPEHHS U UCIIOJIb30BaTh MIPOCTEHIIINE METO bl OLICHKU
MOrPEMIHOCTEN U3MEPEHUN.

e HCIIOJB30BATh NPH BBINOJIHEHUU YYEOHBIX 3a/1a4 HAYYHO-TIOMYJIAPHYIO JTUTEPATYPY O GU3HUECKUX
SIBJICHUSIX, CIIPaBOYHBIE MaTEpUabl, pecypchbl IHTEpHET.



BI:IHyCKHI/IK MOJIYYUT BO3BMOXKXHOCTb HAYYUTLCA:

e 0CO3HABaTh LIEHHOCTh HAYYHBIX MCCIIEOBAHUH, POJIb (PU3UKH B paCIIMPEHUH MIPECTABICHUN 00
OKpPY’KaroIllleM MHUPE U €€ BKIIaJl B YIIYYIICHUE KAYECTBA XKU3HH,

e CpaBHHUBATb TOYHOCTb USMCPCHUA (1)I/ISI/I‘I€CKI/IX BEJIMYMH 110 BEJIMYNHE WX OTHOCUTEIIHLHOMN IMOrpCHOCTH

IIPY IPOBEICHUH NPSAMBIX U3MEPEHU;
e  BOCHPHUHUMATHh HH(DOPMALIHIO PHU3UIECKOTO COJIEPIKAHUS B HAYYHO-TIONYJISIPHON JIUTEPAType U

CpeacTBax MaccoBoi MH(OPMAaLIUU, KPUTHUECKU OLICHUBATD MOJIYYEHHYIO0 HHGOPMAIUIO, aHATIU3UPYS e

coJiepKaHue U JJaHHbIe 00 UCTOYHUKE HH(POPMALIUY;

. co3gaBaThb coOCTBEHHBIE MUCbMEHHEIE U YCTHBIC COO6H.[CHI/I$I (6] (1)I/I3I/I'-ICCKI/IX SABJICHHUAX HAa OCHOBC
HECKOJIBKUX MCTOYHHKOB HH(OPMALIUK, CONPOBOXIATH BHICTYIJICHUE TTPE3CHTAINEH, yIUTHIBAS
0COOEHHOCTH ayJJUTOPHH CBEPCTHUKOB.

e HCIIOJB30BaTh IMOJIYYCHHBIC HABBIKU H3MepeHPII>'I B 6BITy;

MMOHUMATPH POJIU YUCHBIX HAIICH CTPAHBI B PAa3BUTHH COBPEMECHHOW (DM3HMKH U BIUSHUN HA TEXHHUECKUN U
COLIMAJILHBIN TIpOrpecc.

ITEPBOHAYAJIBHBIE CBEAEHNM A O CTPOEHNU BEIIECTBA.
BbInmyckHUK Hay4uTCs:

e TOHHMMATh NPHUPOY (PU3NUYECKHX SBJICHUI: paCIIUpEHHUE TN P HarpeBaHuu, TudQy3us B ra3ax,

KUAKOCTAX U TBEPABIX TCJIaX, CMaAYMBAHHUC 1 HCCMAUUBAHUC TCII OoJIbIIas COKUMAEMOCTD ra3oB, Majiasa

C)KMMAacMOCThb )I(HIIKOCTCﬁ " TBECPABIX TCJI;

e CTAaBUTBH OIIBITHI I1O UCCICAOBAHUIO (I)I/ISI/I‘IGCKI/IX SIBJICHUM UIIH (1)I/ISI/I‘ICCKI/IX CBOMCTB Tel IIpHU U3y4YCHUU

CKOpPOCTH npoTekanus Tupy3un OT TEMIEPATyPhl, UCCIICTOBAHIS 3aBUCUMOCTHA CMAaYUBAHUS U

HECMa4MBaHUS T€J OT CTPOCHHUSI BEIIECTBA, BHISBIICHUS CTETICHU CKUMAEMOCTH JKUKOCTH U Ta3a; Ipu
3TOM (OPMYITHPOBATH MPOOIIEMy/3a/1auy Y4EOHOTO SKCIIEPUMEHTA; TPOBOIUTH OMBIT U (DOPMYITUPOBATH

BBIBOJIBI.

e T[IOHMMATh POJIb FKCIIEPUMEHTA B IIOJy4YEHUU HAYYHON HH(POpMaIUY;

e IPOBOJUTH NMpSIMbIE U3MEPEHHSI (PU3NUECKUX BEJIMUMH: PACCTOSHUE, 00BEM, IPU ITOM BBIOUpATh
ONTHUMAJIbHBIN CIOCOO M3MEPEHUS U MCTI0NIb30BaTh IPOCTEHIIINE METO bl OLIEHKH OTPEIIHOCTEN
U3MEPEHUM.

e IPOBOJUTH KOCBEHHbIE U3MEPEHMSI (PU3NUECKUX BEIMUNH: BBIUNCIISATH 3HAUEHUE BEIUYUHBI U

AHAJIIU3UPOBATDH IMOJTYYCHHBIC PE3YJIbTATHI C YYCTOM 3aJIaHHO TOYHOCTH I/IBMepeHI/Iﬁ IIpu U3MCPECHUU

pa3MepoB MajbIX TeJ, 00beMa;
[ MNPUMCEHATH 3HAHUA O CTPOCHHU BCIICCTBA U MOJICKYJIbI HA ITPAKTUKE,

BLIHyCKHI/IK TOJIYYUT BO3BMOXKHOCTb HAYYUTLCA:

e HCHOJB30BATh MPUCMBI ITIOCTPOCHUA (I)I/ISI/I‘{CCKI/IX MOHCHCﬁ, IIOHCKa " q)OpMy.TII/IpOBKI/I J0Ka3aTCIbCTB
BBIJIBUHYTBIX I'MIIOTE3 U TCOPETUYCCKUX BBIBOJOB HAa OCHOBE OMIIMPHUYCCKHN YCTAHOBJICHHBIX q)aKTOB;
e CpaBHUBATb TOYHOCTH U3MCPCHUA (1)I/I3I/I‘{eCKI/IX BEJIWYMH MO0 BEIUYNHE MX OTHOCUTEILHOMN IMOrpeIHOCTH

IIPY IPOBEICHUH NPSMBIX U3MEPEHUM;
e  CaMOCTOSITEJIHO MPOBOJIUTH KOCBEHHBIE H3MEPEHHSI U UCCIEOBaHNS (PU3NYECKUX BETUUMH C
HCIOJIb30BaHNUEM PA3JIMYHBIX CIIOCOO0B M3MEpEeHUs (PU3NUECKUX BEIHUMH, BBIOMPATh CPEICTBA

HU3MCPCHUA C YUECTOM HCOGXOﬂHMOﬁ TOYHOCTHU HSMCpCHHﬁ, 000CHOBBIBATH BBI60p crocoba HU3MEPCHU,

a/IeKBaTHOTO MTOCTABJIEHHOM 3a/1a4e, MPOBOJUTH OL[EHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB;
e  BOCHIPUHHUMATH HHPOPMAIUIO (GU3UUECKOTO COJIEPKAHUS B HAYUHO-TIOMYJISIPHON JIUTEpaType

CpeacTBax MaccoBoW MH(OPMaLIUK, KPUTUYECKU OLIEHUBATD MOJIyYEHHYIO HHPOPMAIUIO, aHATTU3UPYS €€

coJiepKaHue U JJaHHbIe 00 UCTOYHUKE HH(POPMALIUY;



MCIOJIb30BaTh MOMyYEHHBIC 3HAHUS O CIIOCO0aX U3MepeHus: GU3MUECKUX BEIUYUH, O TUPPYy3un U CKOPOCTH €€
MPOTEKAHMSI, O B3aUMOJICHICTBUU MOJICKYJI, CBOMCTB BEIIECTB B PA3IMYHBIX arperaTHBIX COCTOSIHHSX B
MTOBCETHEBHOM JKU3HM (OBIT, SKOJIOTHUS, OXpaHa OKPYKAOIIEH CPe/Ibl), IPUBOJAUTH IPUMEPHI.

B3aumopencraue te.
BrlIlTyCKHHMK HayduTCA:

e pacro3HaBaTh MEXaHWYECKUE SIBIECHUS U OOBSACHITh HA OCHOBE MMEIOLIMXCS 3HAaHUH OCHOBHBIE CBOICTBA
WJIY YCIIOBUS IIPOTEKAHUs ITUX SIBJICHUN: MEXaHUYECKOE IBU)KEHNE, PABHOMEPHOE U HEPAaBHOMEPHOE
JBUKCHHE, OTHOCUTEILHOCTh MEXaHUYECKOI O ABMKECHUS, MHEPLUS, B3AUMOIECHCTBUE TEJI, BCEMUPHOE
TATOTCHUE;

e ONMCHIBATh U3YYCHHbIE CBOICTBA TEJl M MEXAHUYECKUE SBJICHUS, UCIIOb3Ysl (PU3MUECKUE BETUUUHBI:
IIyTh, CKOPOCTb, Macca TeJla, IJIOTHOCTh BELIECTBA, CUJIA (CHJIA TSXKECTH, CUJIA YIPYTOCTH, CUJIA TPEHU);
IIPU ONKCAHUU NPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYUH, UX 0003HAUCHUS U
€IMHULIBI U3MEPEHNUS, HAaXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUUYUHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYCHNE (PU3NUECKOM BETMUMHBI;

e AHATU3UPOBATh CBOMCTBA TEJ, MEXaHUYECKUE SBJICHUS U MPOLIECCHI, UCIIONB3Ys (PU3NUECKHUE 3aKOHBI:
3aKOH BCEMUPHOTI'0 TATOTEHMs], 3aKOH ['yKa; Ipu 3TOM pa3inuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
€ro MaTeMaTU4eCKOe BBIPAKCHMUE;

e pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3MUECKUX MOJEINIEH: MaTepruanbHas TOUKa;

e pemiaTh 3a/1a4M, UCTMOINB3Ys (hU3HUECKUe 3aKOHBI (3akoH ['yka) u ¢popMyiibl, CBI3bIBatOIINE (HU3HUECKUE
BEJIMYUHBI (ITyTh, CKOPOCTh, BPEMs, Macca TeJja, JI0OTHOCTh BEILECTBA, 00bEM Tela, CHJla YIPYTOCTH,
PaBHOJICHCTBYIOIIAS IBYX CHJI, HAIIPABICHHBIX 0 OJTHOM MPSMOIf): HA OCHOBE aHAJIN3a yCIOBHS 331a4U
3aIMCHIBATh KPATKOE YCIOBHE, BELICIATH (DM3HUSCKUE BETMUNHBI, 3aKOHBI H (DOPMYITBI, HEOOXOIMMBIE
JUIS €€ pelIeHHs], IPOBOJUTH PACUEThI U OIICHUBATh PEAIbHOCTH MOJTYYEHHOTO 3HaYeHHs (PU3NIECKON
BEJTUYHHEI;

e pacro3HaBaTh IPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPHU MOMOIIM (PU3NIECKUX METOJI0B; aHAIU3UPOBATh
OTJIeJIbHBIE 3TAIlbI IPOBE/ICHUS UCCIIEJOBAaHUM U MHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOAEHUN U
OIIBITOB;

e TIOHUMATh POJIb FKCIIEPUMEHTA B IIOJyYEHUU HAYYHOU HH(POpMaIUY;

e IPOBOJUTH MpSIMbIE U3MEPEHUS (PU3NUECKUX BEIIMUMH: BpeMs, pacCTOsIHHME, Macca Teja, CHila, Bec, CHila
TPEHUSI CKOJIbKEHMSI, CUJIa TPEHUS KaueHHUs, 00beM, IIPH 3TOM BBIOUPATH ONTUMAIBHBINA CIIOCOO
U3MEpPEHUS U UCIIOJIB30BATh IPOCTENIIINE METO/IbI OLIEHKU IIOTPEIIHOCTEN N3MEPEHH.

e TPOBOJUTH UCCIEAOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIMUUH C UCTIOIb30BAHUEM MPSIMBIX
MU3MEpPEHUI: IPOMIEHHOTO IIyTH OT BPEMEHH, YUIMHEHMSI IPYKUHBI OT NPUIIOKEHHON CHIIBI, CUJIBI
TSKECTH TeJla OT €r0 MACChl, CUJIbl TPEHUS CKOJIBKEHUS OT IUIOLIaId CONIPUKOCHOBEHHUS TEN U CUIIBI,
NPUKUMAIOIIEH TeI0 K MOBEPXHOCTH (HOPMAJIBHOI'O JIaBJIECHNUS); IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpOBaTh Pe3yNbTAThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUE TaOJIUI U TpaHKOB,
JIeJIaTh BBIBOJBI 10 PE3YJIbTATaM UCCIIEOBAHMS;

e TMPOBOJUTH KOCBEHHBIE U3MEPEHMSI (PU3NUECKUX BEIHUUH: CKOPOCTh, IJIOTHOCTDH TENIA,
PaBHOJENCTBYIOIIAs IBYX CHJI, JEMCTBYIOLIUX Ha TEJIO U HAIIPABJIEHHBIX B OJIHY U IPOTUBOIMOJIOKHBIE
CTOPOHBI, IIPU BBIIOJIHEHUU U3MEPEHUI cOOMpPaTh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, CIIETYs
MIPEI0KEHHOW NHCTPYKLINMHU, BEIYUCIIATH 3HAUYEHUE BEIMYMHBI U aHAJIM3UPOBATH MTOJIyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJJaHHON TOYHOCTH U3MEPEHU;

e  CTaBUTH OMBITHI 10 UCCIEOBAHNIO (PU3NUECKUX SIBICHUH WM (PU3NYIECKUX CBOMCTB Tel 63
WCTIOIB30BaHUSI MPSMBIX H3MEPEHUH; TIPH 3TOM (popMyIupoBaTh podaemMy/3aaady yaeOHOTo
HKCIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEJIOKEHHOT'0 000PYAOBaHUS; IPOBOAUTE OIBIT U
(hopmMyTupOBaTh BBIBOJIBI;

e  AHAJIM3MPOBATH CUTYAILlMH NPAKTHKO-OPUEHTHPOBAHHOIO XapaKTepa, y3HaBAaTh B HUX MPOSBICHHUE
M3YYCHHBIX (PU3MUECKUX SIBJICHHUM WM 3aKOHOMEPHOCTEHN U MPUMEHATh UMEIOIIMECS 3HAHUS 1JI UX
OOBSICHEHUS; HAXOJUTh CBS3b MEXKIY (PU3NUECKUMU BEIMUMHAMU: CUIION TSHKECTHU U Maccoi Tena,
CKOPOCTH CO BPEMEHEM U IyTeM, INIOTHOCTH TeJla C €r0 Maccoil U 00beMOM, CUIION TSHKECTH U BECOM
Tena;



° IMOHUMATDb MPUHIUIIBL HeﬁCTBHH ANHAMOMCTpPA, BECOB, BCTPCUAOIIIUXCA B HOBCGHHCBHOﬁ KHU3HHU, U
croco0oB obecrieueHrst 0€30MacHOCTH TP MX HUCIIOIH30BaHUH,
e MEPEeBOAUTH (PU3UUECKUE BETUUMHBI U3 HecucTeMHbIX B CU 1 Hao0opoT;

e  HCHOJB30BAThH IPHU BBHITOJHEHUN YYEOHBIX 3a/1a4 HAYYHO-TIOMYJISIPHYIO TUTEPATYPY O PU3UIECKUX
SBJICHUSX, CIIPaBOYHBIE MaTEpUabl, pecypchbl IHTepHET.

BBIHYCKHI/IK IIOJIY4YHUT BO3MOXKXHOCTb HAYYHUTBHCA:

e 0CO3HABaTh LIEGHHOCTh HAYYHBIX UCCIIEIOBAHUH, POJIb (PU3UKH B PACIIMPEHUN TPEICTABICHUNA 00
OKpY’KaloIlleM MHpE U €€ BKJIaJl B YIy4llIeHHe KaueCTBa KU3HHU;

e  HCHOJB30BATH NPUEMBI TIOCTPOCHUS PUINIECKUX MOJIENIEH, IIOUCKA U (HOPMYITHPOBKH JTOKA3aTEIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUUECKUX BBIBOJOB HA OCHOBE SMIMPUYECKH YCTAaHOBJIEHHBIX (haKTOB;

e CpaBHMBATh TOYHOCTb M3MEPEHUS (PU3MUECKUX BEIIMYMH: BPEMsI, PACCTOSIHUE, Macca Tella, Cujla, Bec,
00beM, 10 BEJIMYMHE UX OTHOCUTENILHON MOIPEIIHOCTH IPU MPOBEACHUN IPSMBIX U3MEPEHUIA;

e  CaMOCTOSITEJILHO MPOBOJIUTH KOCBEHHBIC H3MEPEHHSI U UCCIENOBAaHNUS (PU3NIECKUX BETUUHH C
HCIOJIb30BAHUEM PA3IMYHBIX CIOCOOOB U3MEPEHUs (PU3NUYECKUX BETMUUH: CKOPOCTb, IUIOTHOCTD Tela,
paBHOJIENCTBYIOIIAS IBYX CUJI, ICMCTBYIOLIUX Ha TEJIO U HAIIPABJIEHHBIX B OJIHY U IPOTUBOMOJIOKHBIE
CTOPOHBI; BBIOMPATh CPEJICTBA U3MEPEHUS C YUETOM HEOOXO0AUMOM TOUHOCTH U3MEPEHNUH,
000CHOBBIBATh BBIOOP CIIOCO0A U3MEPEHNUS, aJIEKBATHOTO IIOCTABJICHHOM 3aj1a4ye, IPOBOIUTH OLIEHKY
JOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB,;

e  BOCIPUHHUMATH HHPOPMAIUIO (GU3UIECKOTO COJIEPIKAHHS B HAYYHO-TIONYJISIPHOM JIUTEPAType U
CpeAcTBax MaccoBOM MH(pOpMAIMK, KPUTUUECKH OLIEHUBATh [IOJYYEHHYIO0 HH(POPMALIUIO, aHATU3UPYS ee
coJiep’KaHue U JJaHHble 00 NCTOYHUKE MH(OpMaLIUK;

e CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOMICHNUS O (PU3NIECKHX SIBICHUSIX HA OCHOBE
HECKOJIbKUX UCTOYHHUKOB MH(OPMALIUH, COIPOBOXKATh BBICTYIJICHUE IIPE3E€HTAlMEH, yUUThIBas
0COOEHHOCTH ayTUTOPUH CBEPCTHUKOB.

e  HCIONH30BATh 3HAHUS O MEXaHUYECKUX SBIICHUSX B OBCEAHEBHOW KU3HU TSl OOECTIeUeHus
0€30IMacCHOCTH P OOPAIICHUH ¢ TPHOOPAMU U TEXHUICCKUMH YCTPONCTBAMH, JUISI COXPAaHEHUS
3JI0pPOBbS U COONTIOICHUS HOPM DKOJIOTUYECKOTO MMOBEJCHHS B OKPY>KaIOIIEH cpesie; MPUBOAUTD
MMPHUMEPLI TPAKTUYCCKOTO UCITOJIBb30BAHUSA (1)I/I3I/I‘I€CKI/IX 3HAHUN 0 MEXAaHWYECKUX SIBJICHUAX U
(bu3MYECKUX 3aKOHAX;

[ pasiinviaTth rpaHyllbl IPUMCHHUMOCTHU (1)I/I3I/I‘~IGCKI/IX 3aKOHOB, IIOHUMAaTh BCCO6HII/II\/JI XapaKkTep
(G yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH BCEMHPHOTO TSATOTEHHSI) U OTPAHUYEHHOCTh UCTIONB30BaHUS
YaCTHBIX 3aKOHOB (3akoH ['yka u 1p.);

e HAXOJUTh aJICKBATHYIO MPEATOKEHHOM 3a/1aue PU3NIECKYI0 MOJEIb, pa3pemniarh npoodiaeMy Kak Ha
OCHOBC UMCIOIIINXCs 3HAHUHU 10 MEXAHUKE C UCII0JIb30BaHUEM MAaTEMAaTUYSCKOI'O arrapara, Tak 1 Ipu
TTOMOIIY METOAOB OIICHKHU.

JlaByieHnE TBEPBIX TEI, )KUJIKOCTEN U ra3oB
BhInmyckHUK Hay4uTCS:

e pacmo3HaBaTh MEXaHWYECKUE SBJICHUS  OOBSICHATH Ha OCHOBE MMEIONTUXCS 3HAHUI OCHOBHBIE CBOMCTBA
WJIHM YCIIOBUS IPOTEKAHUS ATHX SBICHUI: aTMOCHEpHOE TaBlieHHE, Mepeiaya TaBIeHHs TBePIbIMU
TeJaMH, KUAKOCTIMHU U Ta3aMH, aTMoc(epHoe JaBJieHHe, IUIaBaHuEe TeJl, BO3yXOIlJIaBaHuE,
PacToNOKEHUE YPOBHS KUAKOCTH B COOOIIAIOIINXCS COCYIaX, CYIIECTBOBAaHUE BO3AYIIIHON 000I0UKH
3emuH, crocoObl YBETMUCHHS M YMEHBIIICHUS JIaBJICHNS,

e  OIKCHIBATh U3YYCHHBIE CBOWMCTBA TEJI U MEXAHUUYECKUE SBICHHUS, UCTIONB3Ys (PM3MUYECKHE BETUYUHBIL:
JaBJeHUE, TeMIIEpaTypa, IIOHaab OMOPhl, 00BEM, CHIIA, TFIOTHOCTD; MPU OTMMHCAHUH TPABHUIHHO
TPAKTOBATh (PU3MUECKHIA CMBICI HCIIOIH3YyEMbIX BETUYHH, UX 0003HAYCHUS U SUHUIIBI U3MEPCHHSI,
HaXOJIUTh (POPMYJIbI, CBSA3BIBAIOIIUE TaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU BETUYUHAMU,
BBIYUCIIATH 3HAYCHUE (PU3HUECKON BEIIMYNHBL;



e  AHAJIM3MPOBATH CBOMCTBA TEJ, MEXaHHMUECKHUE SBJICHHS U MPOLIECCHI, HCIIONB3Ys (PU3HMUECKUE 3aKOHBI:
3akoH [lackans, 3akoH ApxuMesa; IpyU 3TOM pa3iauyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €T0
MaTeMaTHYeCKOE BBIPAKCHUE;

e pelaTh 3aJau4u, UCII0Jb3Ysl (pu3nueckue 3akoHsl (3akoH [lackains, 3akoH Apxumena) u GopMyIbl,
CBSI3bIBAOIIME (PU3HUECKUE BETMUMHBI (Macca Tena, INIOTHOCTh BEIIEeCTBa, CHIIA, IABJICHUE, TaBJICHUE Ha
JTHO M CTEHKH COCY/la): Ha OCHOBE aHAJIM3a YCIOBUS 33Jjauy 3alMChIBaTh KPAaTKOE YCIOBUE, BBIACIAT
¢bu3nvecKkre BEIIMYUHBI, 3aKOHBI 1 (POPMYITBI, HEOOXOIUMBIE JUIS €€ PEIIeHUs, IPOBOIUTH PACUETHI U
OLIEHUBATh PEATILHOCTD MIOJYYCHHOT'0 3HaueHHsI (Pr3MuecKoi BEIMYMHBI.

e pacro3HaBaTbh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUTh P MOMOIIH (PU3NIECKUX METOJIOB; aHAIU3UPOBAThH
OT/IeJIbHBIE 3TAIlbl IPOBEICHHS UCCIIEI0OBAaHUI U MHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOICHUN U
OTIBITOB;

e IIOHMMAaTh POJIb SKCIIEPUMEHTA B NIOJIYYEHUU HAYYHOU MH(pOpPMALINY;

e IPOBOJUTH MPSIMBIC U3MEPEHHSI (PU3MUECKUX BEINYMH: 00BEM, aTMOC(EpPHOE AaBICHUE; IPU ITOM
BbIOMPATh ONTHUMAJIBHBIN CIIOCOO N3MEPEHHUS U UCIIOIb30BaTh IPOCTEUIIINE METO/IbI OLICHKH
IIOIPEIHOCTEN U3MEPEHUN;

e IIPOBOJIUTH KOCBEHHBIE U3MEPEHMSI (PU3MUECKUX BEIMUMH: AABJICHHUE XKHUIKOCTH Ha THO M CTEHKHU COCYAa,
ciiia ApXuMea; Py BBIMOJIHEHHH U3MEPEHUH cOOMpaTh AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYS
[IPEUI0KEHHONW MHCTPYKLIMH, BEIUMCIIATh 3HAUE€HUE BEJIMUMHBI M aHAIM3UPOBATh MOJy4EeHHbIE
pe3yJIbTaThl C YYETOM 3aJJaHHOM TOYHOCTH U3MEPEHUM;

e IIPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PM3UUECKUX BEIMUYUH C UCIIOIb30BAaHUEM IIPSIMbIX
M3MEPEHUH: cuila Apxumena oT 00beMa BHITECHEHHOW TEJIOM BOJBI, YCIIOBHI TUTaBaHUS Teja B
KHJIKOCTH OT ACUCTBUS CUJIbI TSKECTU U CUIIBI ApXMMeEa; IPU TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCHUpOBaTh PE3yIbTATHI MOJYYCHHON 3aBUCUMOCTH (PM3MUECKUX BETMUYUH B BUJE TAOIHIl U TPAPHUKOB,
JiesIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

e  CTaBUTH OMBITHI 110 HCCIETOBAHNIO (DU3NIECCKUX SIBICHUH MM (PU3NIECKUX CBOMCTB Tel 03
UCIOJIb30BAaHUS MPSAMBIX U3MEPEHUH; IIPU 3TOM (HOPMYIMPOBATh pobIeMy/3a1auy yueOHOro
HKCIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPENIOKEHHOTO 000PYAOBaHUS; IIPOBOAUTE OIBIT U
(GbopMyIMpOBATH BBIBOABI;

e  AHAIM3HMPOBATH CHTYAIlMH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBICHHUE
M3YyYEHHBIX (PU3NYECKHX SIBICHUH UM 3aKOHOMEPHOCTEN M MIPUMEHATh UMEIOIIMECs 3HAHUS JUI UX
OOBSACHCHHS;

e IMOHMMATh NPUHLHUIIBI JEUCTBUSA OapoMeTpa-aHepouia, MAaHOMETPA, OPIIHEBOIO )KUIKOCTHOTO Hacoca,
THJIPABIMYECKOTO MPECCca, YCIOBHSI UX 0€301MacHOT0 UCTIONH30BAHUS B IIOBCETHEBHON KU3HU;

e HCIOJB30BATh NPH BBINOJIHEHNUU YUEOHBIX 3a/1a4 HAyYHO-TIOMYJIAPHYIO JIUTEPATYPY O QU3HUECKUX
SBJICHUSX, CIIPaBOYHBIE MaTepHuasl, pecypcsl IHTEpHET.

BBIHYCKHI/IK IIOJIYYHUT BO3MOXKXHOCTb HAYYHUTHCA:

e  0OCO3HABaTh IIEHHOCTh HAYYHBIX UCCIEI0BAaHUH, poJib (PU3UKHU B paCIIMPEHUH MPEACTaBIECHUI 00
OKpY>KaIOIlIEM MUPE U €€ BKJIaJ B YJIyYILIEHUE KaUeCTBA KU3HU;

e  HCIOJB30BaTh MPUEMBI IOCTPOEHHUS (HU3HUUECKUX MO, TOUCKa U (POPMYIIMPOBKH J10Ka3aTEIbCTB
BBIJIBUHYTBIX TUTIOTE3 U TEOPETHUUYECKUX BHIBOJOB HA OCHOBE SMIUPUYECKH YCTAaHOBJICHHBIX (DaKTOB;

e  CaMOCTOATEIbHO MPOBOAUTH KOCBEHHbIE U3MEPEHUS U HCCIEA0BaHUS (PU3MUECKUX BEIUYHUH C
MCIOJIb30BAHUEM PA3IMYHBIX CIOCOOOB U3MEpEeHHUs (PU3NUECKUX BETUYMH, BEIOUPATh CPEACTBa
U3MEpEHUs C y41eTOM HE0OX0AMMON TOYHOCTH U3MEPEHU, 000CHOBBIBATh BBIOOp CII0C00a N3MEpEHUS,
aJIeKBaTHOTO ITOCTABJIEHHOM 3a/1a4ye, MPOBOJUTH OLIEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIBTATOB;

e BOCIPHHHUMATh HH(OPMALINIO PUINIECKOTO COJIEPKaHUs B HAYYHO-TIONYJISIPHON JIUTEpaType U
CpeACTBax MaccoBOM MH(pOpMAIMH, KPUTUUECKU OLIEHUBATH MOJYYSCHHYIO HH(POPMALIUIO, aHATU3HUPYS ee
coJiep>KaHue U JJaHHbIe 00 NCTOYHUKE NH(OPMaLIUK;

e CO3J1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNUS O (PU3NUECKUX SBJICHHUSIX HA OCHOBE
HECKOJIbKUX UCTOYHUKOB MH(OPMAIIUH, COTIPOBOXKIATh BBHICTYINICHHE MTPE3CHTAIIEH, YIUTHIBAs
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.



e  HCIIONH30BATh 3HAHMS O MEXaHUYECKUX SBIICHUSAX B MIOBCEAHEBHOW KU3HU JIJIsl OOECTICUeHUs
0€30MMacHOCTH NP 0O0palIeHUH ¢ TPUOOPaMU U TEXHUUECKUMH YCTPOICTBaMHU, JUIsl COXpaHEHUS
3JI0pPOBbS U COOTIOICHUSI HOPM KOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie; TPUBOIUTH
MIPUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHUS (DU3HMUECKUX 3HAHUN O MEXaHUYECKUX SIBJIICHUSAX U
(bu3MYECKUX 3aKOHAX; TPUMEPHI MCIIOJL30BaHUS BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHUH;

e  pasznUyYaTh rPAHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh OTPAHUYEHHOCTh UCIIOIb30BaHUS
YaCTHBIX 3aKOHOB (3aKOH ApXuUmena u ap.);

HAXO/UTh aJIEKBaTHYIO IPEAJIOKEHHOH 3a/1a4e (PU3NYECKYI0 MOJIeIb, pa3penarb npodieMy Kak Ha OCHOBE
UMEIOILIUXCS 3HAHUN IO MEXaHHUKE C UCII0JIb30BAaHHEM MaTEMaTHYECKOT0 afmnapara, Tak ¥ Py MOMOIIU
METOJIOB OLIEHKH.

PaboTa 1 MOITHOCTB. DHEprHsL.
BBINYCKHUK HAay4IHTCS:

e pacro3HaBaTh MEXaHUYECKHUE SIBICHUS U OOBSICHATh HA OCHOBE MMEIOLINXCS 3HAHUH OCHOBHBIE CBOICTBA
WJIM yCIIOBUS IIPOTEKAHUS 3TUX SIBJICHUM: PAaBHOBECUE TBEPABIX TEJI, UMEIOIINX 3aKPEIUICHHYIO OCh
BpAIllEHHUs, IPEBPAILICHUE OJHOTO BU1a KUHETUYECKOM SHEPIUU B IPYTOH;

e  OIIMCHIBaTh U3yUYEHHbIE CBOMCTBA TEJI U MEXAHUYECKUE SIBJICHMS, UCII0JIb3YS (PU3HUECKUE BETUUNHBI:
CHJla, KHHETUYECKasi SHEprus, MOTEHIUAJIbHAs SHEPIHsl, MeXaHu4ecKas paboTa, MeXxaHu4ecKas
MoItHocTb, KIIJ] mpu coBepiieHnr padoThl ¢ UCIIOAB30BAaHUEM IIPOCTOIO MEXAHU3Ma; PU ONHUCAHUU
IIPABUIIBHO TPAKTOBATh (PM3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUCHMS U €IUHUIIBI
M3MEPEHUsl, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYNHY C APYTUMH
BEJIMYMHAMH, BBIYUCIIATH 3HaUeHUE (PU3NUECKOI BETMUUHBI;

e AHATU3UPOBATH CBOMCTBA TEJ, MEXaHUYECKUE SBJICHUS U MPOLIECCHI, UCIIONIb3YS (PU3MUECKUE 3aKOHBI:
3aKOH COXPaHEHUs SHEPruy; IPH 3TOM Pa3INyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0
MaTeMaTHYECKOE BBIPAKEHUE;

e pelaTh 3aJa4u, UCIOJb3Ys (pU3MUECKUe 3aKOHBI (3aKOH COXPAaHEHUs SHEPTHH) U (HOpMYIIHI,
CBSI3bIBAIOIIME (PU3NYECKUE BEINYUHBI (KHHETHYECKAs SHEPTusl, HOTEHIMAIbHAs SHEPTHS,
MexaHudeckas paboTa, MexaHudeckas MoutHocTb, KITJI mpocToro MexaHnusma, ycioBUE paBHOBECHUS CHIT
Ha pblYyare, MOMEHT CHJIbI): HA OCHOBE aHaJIM3a yCJIOBUS 33/1a4y 3alIMChIBATh KPATKOE YCIOBUE,
BBIIENATH (PU3NYECKHE BEIMUMHBI, 3aKOHBI 1 (POPMYJIIBI, HEOOXOIUMBIE JUIsl €€ pelIeHus, IPOBOAUTh
pacueTsl U OLIEHUBATh PEAIbHOCTbH MOJTYYEHHOTO 3HaUeHUsI (PU3NUECKON BEIHUNHBI,

e pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIINTH P MIOMOIIH (PU3MYECKIX METO/IOB; aHATHM3HPOBATH
OT/IeNIbHbIE 3TAIbl IPOBEICHHS UCCIIEI0OBAaHUHN U MHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOICHUN U
OTIBITOB;

e CTaBUTb OMbITHI 10 UCCIEOBAHUIO (PU3NUECKUX SIBICHUH MK (PU3NUYECKUX CBOMCTB Teln 6e3
WCIOJIb30BAaHUS MIPSIMBIX U3MEPEHUI; TPU 3TOM (HOPMYIHPOBaTh MpodIeMy/3a1auy yaeOHOro
HKCIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEJIOKEHHOT'0 000PYAOBaHUS; IPOBOAUTE OIBIT U
hopmyTupoBaTh BBIBOJIBI;

e IIOHMMATh POJIb SKCIIEPUMEHTA B IOJIYYECHUU HAYYHOU MHPOPMALINY;

e  TIPOBOJUTH MPSIMBIE H3MEPEHHsI (PU3MUECKIX BEIIMIMH: PACCTOSHUE, CHIIA); TIPH 3TOM BEIOUPATh
ONITUMAJIBHBIN CIIOCO0 U3MEPEHHUS U MCIIONIB30BaTh MPOCTEUIIINE METOIBI OLIEHKH MOTPEITHOCTEH
U3MEPEHUM.

e IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEN (PM3UUYECKUX BEIMYUH C UCTIOIb30BaHUEM MPSIMbIX
W3MEPEHUH: TIPH TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YIIbTATHI OTYICHHOM
3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUE TaOIHIl U Tpa(UKOB, I€1aTh BBIBOAKI 110 pe3yIbTaTaM
WCCIIC/IOBAHHS,

e IPOBOJUTH KOCBEHHBIE U3MEPEHMS (PU3NYECKUX BEIMUMH: OIPEIeIEHUEe COOTHOLICHUS CUIT U TIIeY JUIS
paBHOBECHs pblyara; pyu BHIIIOJHEHUN U3MEPEHHUH cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys
MPEUI0KEHHONW MHCTPYKIIUH, BEIUMCIIATH 3HAUCHUE BETMYUHBI M aHAIM3UPOBATH MOTy4YCHHbIE
pe3yJbTaThl C YYETOM 3aJJaHHON TOYHOCTH U3MEPEHUM;



e  AHAJIM3HMPOBATH CUTYAIIUHU MPAKTHKO-OPUECHTUPOBAH-HOTO XapaKTepa, y3HABaTh B HUX MPOSBICHUE
H3YYEHHBIX (PU3MYCCKUX SIBIICHUI MM 3aKOHOMEPHOCTEH M MPUMEHATH HMEIOIIMECS 3HAHMS [T UX
OOBSICHEHMS;

e I[MOHMMATh MPHHIIKIILI AEUCTBHUS phlyara, 0JI0Ka, HAKJIOHHOM IUIOCKOCTH, YCIOBHS UX O€30I1aCHOIO
HCITOIB30BaHUs B IIOBCEIHEBHOM JKHU3HHU;

e  HCHOJB30BAThH NP BBHITOJHEHUN YYEOHBIX 33/1a4 HAyYHO-TIOMYJISIPHYIO TUTEPATYPy O PUIUIECKUX
SBJICHUSX, CIIPaBOYHBIE MaTEpHabl, pecypchbl IHTepHET.

BBIHYCKHI/IK ITIOJIY4YHUT BO3MOXHOCTb HAYYHUTBHCA:

e 0CO3HABaTh LIEHHOCTh HAYYHBIX MCCIIEOBAHUH, POJIb (PU3UKH B paCIIMPEHUH MIPECTABICHUNA 00
OKpY’KaloIlleM MHpE U €€ BKJIaJl B YIy4llIeHHe KauecTBa )KU3HHU;

e  HCHOJB30BATH NPUEMBI TIOCTPOCHUS PUINIECKUX MOJIENIEH, IIOUCKA U (HOPMYITHPOBKH JTOKA3aTEIHCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUUECKUX BBIBOJOB HA OCHOBE SMIUPUYECKH YCTAaHOBJIEHHBIX (haKTOB;

e CpaBHUBATh TOYHOCTb U3MEPEHUS PUINYECKUX BETUYHH MO BEIMYMHE UX OTHOCUTEIbHONW MOTPEIIHOCTH
IIPU IPOBEIECHUM NPSIMBIX U3MEPEHUH;

e  CaMOCTOSITEJILHO MPOBOJIUTH KOCBEHHBIC H3MEPEHHSI U UCCIIENOBAaHHUS (PU3NIECKUX BEITUUHH C
HCIOJIb30BAHUEM PA3IMYHBIX CLIOCOOOB U3MEPEHUs GPU3NUYECKUX BEJIMUMH, BEIOUPATh CpeACTBa
M3MEPEHUs C yUeTOM HEOOXOIMMON TOYHOCTH U3MEPEHUi1, 000CHOBBIBAThH BHIOOD crioco0a n3MepeHws,
aJIeKBaTHOTO MTOCTaBJIEHHOMW 3ajjaue, IPOBOIUTH OLIEHKY I0CTOBEPHOCTHU MOJTY4YEHHBIX PE3yIbTaTOB,;

e  BOCIPUHHUMATH HHPOPMAIUIO (GU3UIECKOTO COJIEPIKAHHS B HAYYHO-TIONYJISIPHOM JIUTEPAType U
CpeAcTBax MaccoBOi HH(pOpMAIMK, KPUTUUECKU OLIEHUBATH MTOJyYECHHYI0 HH(POPMALIUIO, aHATU3UPYS ee
coJiep’KaHue U JJaHHble 00 NCTOYHUKE MH(OpMaLIUK;

e CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOMICHNUS O (PU3NIECKHX SIBICHUSIX HA OCHOBE
HECKOJIbKUX UCTOYHHUKOB MH(OPMALIUH, CONPOBOXKIATh BBICTYIJICHUE [TPE3EHTALUEH, YUUThIBAs
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.

e HCHOJB30BATh 3HAHMS O MEXAHUYECKHX SIBJICHUSX B TIOBCEHEBHON KHU3HM Il 00eCTIeYeHUs
0€30MMacHOCTH NP OOpalIeHUH ¢ TPUOOpaMU U TEXHUYECKUMH YCTPOICTBaAMHU, JUIsl COXpaHEHUS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKPYXKAIOIEel cpejie; MPUBOIUTD
MpUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3HMUECKUX 3HAHUN O MEXAHUYECKUX SIBJICHUSAX U
($U3NYECKUX 3aKOHaX;

e  pasznMyYaTh rPAaHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIHNM XapaKTep
(byHIaMEeHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHHsI MEXaHUUECKOW SHEpPIun);

HaxXOJUThb aACKBATHYIO npez[noxceHHoﬁ 3aaa4dc (1)1/131/111601<y10 MOJCIJIb, pa3pCuiaTb np06neMy KaK Ha OCHOBC
UMCIOIINXCA 3HAHWM 110 MEXaHUKE C UCII0JIb30BaHMEM MaTEMaTHIECKOTO arrmapara, TaKk 1 IIpyu IoMOIIu

METOJ0B OLICHKH

Coneprkanue yueOHOTo MpeMeTa, Kypea ¢ ykazaHueM (opM OpraHu3aluu y4eOHbIX 3aHSITHH, OCHOBHBIX BHUJIOB
yueOHOM NeSTENbHOCTH.

OU3NKA

7 xnacc

(68 yacos, 2 yaca B HeJIeJIO)

|. BBenenue (4 4)

dusnka — Hayka o npupoje. Pusndeckue spieHus. Puzndeckue coiicTra Ten. Habmonenre n onucanue
¢busnueckux siBineHuid. Gu3uveckrie BeMUInHbL. M3Mepenus GU3nuecKux BeIMYUH: IJTHHBI, BPEMEHU,

temriepatypbl. @uzndeckue mpuOopsl. TOYHOCTH M MOTPEIIHOCTh U3MEPECHU. MeXTyHapoaHas CHCTeMa
equuul. Ou3nka U TEXHUKA.



I[CMOHCTpaL[I/II/I U OIIBITHI:

o H3MepeHue pa3MepoB Tell.
o U3MepeHue pacCTOSIHUMA.
e H3mepeHue BpeMEeHN MEXY yJlapaMu MyJibca

®ponTankHas 1abopaTtopHasi pabora:
Ne 1. Onpenenenue eHb! ACIECHHS H3MEPUTEIBHOTO TIPpUOOpa
II. TEPBOHAYAJIbHBIE CBEAEHU A O CTPOEHUU BEIIECTBA. (5 yacos.)

Crpoenue BeniectBa. ONbITHL, JOKa3bIBAIOIINE ATOMHOE CTPOEHHUE BEIIECTBA. TEeII0BOE IBU)KEHHE AaTOMOB U
Mouekyn. bpoyHnoBckoe nBmwkenue. {uddysus B razax, KUAKOCTAX U TBEPABIX Telax. B3anMoaelicTBrue 4acTuIl
BEILIECTBA. ATperaTHble COCTOSIHHS BellecTBa. MoJieau CTpOeHUs TBEPAbIX TEN, )KUIKOCTEN U ra3oB.
OOBsICHEHNE CBOMCTB ra30B, )KUJIKOCTEH U TBEP/IBIX TEJ HA OCHOBE MOJICKYJISIPHO-KUHETHUECKUX
MPEICTABICHUM.

JleMOHCTpaluu 1 ONbITHI:

e Jluddysus B pacTBOpax u rasax.

e Moenb Xa0TH4ECKOTO IBUKEHUSI MOJIEKYII B rase.

e Moaenb GpOYHOBCKOTO JBUKEHUS.

o CueneHue TBEPIbIX TEIL.

e JlemoHCTpanus o0Opa3oB KPUCTALTHYECKUX TEIL.

e JleMoHCTpanusi MOJIENICH CTPOCHUS KPUCTAITMYECKUX Tell.
e BrlpammBanue KprUCTaIIOB TOBAPEHHOM COJM MITH caxapa.

®poHTanbHas 1aboparopHas padboTa:
Ne 2. Onpenenenne pasmepoB MaJIbIX TEl.
III.B3aumonetictue Ten. (23 yac.)

Mexanunyeckoe ABUkKeHUE. MatepuanbHas TOUKa Kak Mojielb pusndeckoro teina. OTHOCUTETLHOCTh
MEXaHUYECKOro ABMKeHUs. Du3nueckre BEIMYMHBI, HCOOXOAUMEBIC ISl OITUCAHMS ABKCHHS U B3aUMOCBS3b
MEXy HUMH (TPaeKTOpHs, MyTh, CKOPOCTh, BpeMsl IBI)KEeHHUS ). PaBHOMEPHOE M HEPaBHOMEPHOE JBUIKEHUE.
['paduku 3aBUCMMOCTH TIYTH ¥ MOJYJISl CKOPOCTH OT BpeMeHU ABMkeHus. Muepuus. UHepTHOCTH Te.
B3aumopeiictBue Ten. Macca tena. M3amepenue maccol tena. [InotHocts BemecTBa. Cuiia. EqUHUIIBI CHITBL.
Cuna TsixecTu. 3aK0H BceMUpHOro Tsrotenus. Cuia ynpyroctu. 3akoH ['yka. Bec tena. CBsizb Mexay cuiion
TSDKECTH U Maccoil Tena. Cuiia TSKeCTH Ha Apyrux miaHerax. Jlunamomerp. CloxkeHue AByX CHII,
HaIlpaBJIEHHBIX 10 OJIHOM npsiMoii. PaBHoxelicTBytomas cuiia. Cuina TpeHusi. Tpenue ckoibxkenus. Tpenue
nokosi. TpeHue B npupoe u Texuuke. Ousndeckas npupoja HedecHbIX Tea CONHEYHON CUCTEMBI.

JleMOHCTpaluu 1 ONbITHI:

o PaBHOMepHOE NPSMOJIMHENHOE IBUKECHUE.

e 3aBHCHMOCTb TPACKTOPHH JBIKEHUS TeJIa OT BRIOOpa Tena OTCUeTa.

o U3MepeHne CKOpOCTH PaBHOMEPHOTO JBH)KCHUSI.

e JSIBneHue nHepUUU.

o U3mepeHue cumsl.

e Omnpenenenue k03P PUIHEHTA TPEHUS CKOIBKECHUS.

e Omnpenenenue )KeCTKOCTH MPY>KUHBI.

o CnoxeHue cui, HallpaBJIEHHBIX 110 OJHOMN NPSMOIL.

e lccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUSI OT CHUJIbl HOPMAJIBHOTO JaBJI€HUs (C MpeACTaBICHUEM
pE3yNbTAaTOB B BUIE TpadyKa WU TaOIHIIbI).



e lccnenoBaHue 3aBUCUMOCTH MacChl OT 00beMa (C MpeAcTaBIeHUEM Pe3yIbTaTOB B BUJIE TpaduKa WiH
TaOJTUIHI).
e lccnemoBaHnue 3aBUCUMOCTH Jie(hOpMaIliy PY>KUHBI OT TIPUIIOKEHHOW CHITHI (C TIPEIICTaBICHHEM
pe3yIbTaTOB B BUJIE Tpaduika WiIu TaOIUIIbI).
OponTanbHas 1adopaTopHas padora:
No 3. I3mepenune Macchl Tejla Ha pblYaKHbIX Becax.
Ne 4. Usmepenue oobemMa Tena.
Ne 5. Onpenenenre TUIOTHOCTH TBEPJIOTO TeJa, U3MEPEHUE TUNIOTHOCTH JKUTKOCTH.

No 6. I'panynpoBka npy>KUHBI U U3MEPEHUE CUJT TUHAMOMETPOM.

Ne 7. BeIsicHEHHE 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBKEHHUSI OT ILIOLAAN COIIPUKOCHOBEHUS TEI U
MIPUKUMAIOIIEH CUJIBL.

IV.JlaBnenue TBepAbIX TEN, )KUAKOCTEH 1 razoB. (21 gac)
Hasnenue. JlaBnenue tBepAbix Tel. Equnuiisl uamMepenus napiaeHus. CnocoObl H3MEHEHUS 1aBJICHUS.
JlaBnenue sxunkocteit u ra3oB. 3akoH [lackans. JlaBneHue )XUIKOCTH Ha THO U CTEHKHU COCY/Ia.
Coobmaromuecst cocyapl. Bec Bo3ayxa. Atmocdeproe napnenue. M3mepenue armocheproro gapieHus. Onbit
Toppuuennu. bapomerp-anepona. Manomerp. ATMocdepHOe JaBiIeHHE Ha PA3IMYHBIX BBICOTAX.
I'unpaBnuueckue MexaHu3msl (Tpecc, Hacoc). JlaBieHue KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuna. [InaBanue Ten u cynoB. BoznyxormiaBanue.
JleMOHCTpanuu 1 ONbITHI:

o bapomerp.

o U3mepeHune aTMoc(epHOro JAaBIeHHUS.

e OmnbIT ¢ mapom Ilackans.

o ['mppaBnuueckuii mpecc.

e lccnenoBaHue 3aBUCHMOCTH Beca Tella B KHUAKOCTU OT 00beMa MOrpy>KEHHOM 4acTH.
®poHTanbHas J1aboparopHas padboTa:
Ne 8. Onpenenenne BBITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha IIOIPYKEHHOE B JKUIKOCTb TEJO.
Ne 9. BeisicHeHHe ycii0BUH IJIaBaHUS TENA B KUIKOCTH.
V. Pabora u MomHoCTh. DHeprus. (15 dacos.)
Mexanundeckas pabora. MOIIHOCTS.
[Ipoctele Mexanu3mbl. MomeHT cuitbl. LleHTp Tsxectn Tena. Peruar. PaBHoBecue cui Ha peryare. Peryaru B
TeXHHUKe, ObITy U nipupoze. [loaBikHbIe 1 HEMOIBMKHbIE 0JI0KH. PaBeHCTBO pabOT NpH MCIOIB30BAHUN
MIPOCTHIX MEXAHU3MOB («30JI0TOE MPABUII0 MEXAHUKMUY). Y CJIOBHSI paBHOBECHS TBEPJOTO Teja, NUMEIOIIETro

3aKPCIUICHHYIO OCh IBUKCHUS. KO3(I)(I)I/II_II/ICHT IIOJIE3HOI'O JCHCTBUS MEXaHU3MA.

Oneprus. [lorenumanbHas v kuHeTndeckas sueprus. [IpeBpalienre 01HOro Buja MEXaHUUYECKON YHEPTUH B
Apyroil. 3aKOH COXpaHEHUs NOJHOW MEXaHUUECKON SHEPTUH.

I[CMOHCTpaL[I/II/I U OIIBITHI:

o PaBHoBecue TCJIa, UMCIOIICTO OCh BpAallICHU .



e OrmpeneneHre MOMEHTA CUJIBL.
o HaxoxkneHue nieHTpa TSHKECTH TUIOCKOTO Tela

OponTanbHas 1adopaTopHas padora:
10. BeisicHeHHEe yCIIOBHSI paBHOBECHS pblyara.
11. Onpenenenne KIIJ npu nogbeme Tena mo HAKJIOHHOM MIIOCKOCTH.
@®opMbl OpraHu3anry ya4eOHOro nporecca:
- WHIUBUAYAIbHBIE, TPYIIIOBBIC, MHAUBHIYAILHO-TPYIIIOBBIC, PPOHTAIBHEIE.
OcHoBHast (popma opraHuzalny y4eOHOTO 3aHATHUS: YPOK
OcHOBHbIE THUIIBI Y4EOHBIX 3aHITHIA:
e VYpOK Moay4eHHUs] HOBOTO 3HAHUS (BHUBI: JIEKIUs, Oeceqa, Mpe3eHTaIus, IKCKypCHsi, HCCIIeJOBaHUE,
COCTaBJICHHUE IIPOEKTA)
e VYPOK 3aKpeIuieHHs HOBBIX 3HAHUH (BUJIbI: MPAKTUKYM, TUCKYCCHs, TabopaTopHas paboTa, MPOeKT,
nenoBas urpa, koukypc, KBH, Bukropuna)
e Ypok 0000IIeHHs U cucTeMaTu3aly (BUIbl: cCeMUHAp, codeceoBaHne, UCCIIeJOBaHNE, TUCKYCCHs,
JUCIIYT, POJIEBBIE U JICJIOBBIE UIPbI, YTEIIECTBUE, KOHKYPChl, BAKTOPUHbI)
e VYPOK NpOBEPKHU U OLEHKU 3HAHUH (BHUBI: 3a4€ThI, TECThI, GU3NUECKUE AUKTAHTHI, PPOHTAIBHBIN OMPOC,
KOHTPOJIbHBIE PAOOTHI)

o KoMmOuMHUPOBaHHBIN YPOK.

OCHOBHBIM THIIOM ypOKa SIBJISIETCS KOMOMHUPOBAHHBIM.

YueOHO-TeMaTHUECKHIi IJIaH

2 4. B HeAemto, 70 4. B Tof

No HasBanue teMbl KonnuecTBo yacos
n/m BCETO TEOpUs JlaGopaTopHbIX KonTtponbHbIx
pabor pabor
1 ®uzuka U ¢buznueckue 6 2 3 1
METO/Ibl U3yUYEHHUSI IPUPOIBI
2 Crtpoenue BermiecTBa
5 4 - 1




3 JIBr>KeHUE 1 B3aUMOJICHCTBUE
Tel 22 15 5 2
4 JaBnenue. 3akoH Apxumena. 13
I 16 2 1
JTaBaHUE TEJ
5 Pabora u sHeprus 1
P 17 3 3 1
6 [TonBenenue UTOroB yueOHOTO 1
roja
7 PezepB yue6HOTO BpeMeHU 1 - i i
ITo nporpamme
68 13 6
KanennapHo - TeMaTuueckoe IJiaHMpoOBaHue
no ¢pusuke A5 7 Kjaacca
(35yuebHbix Hegenb, 2 Yaca Heaenum)
No
n/n Cpoxku CKoppeKkTHpoBaH
HaumeHoBaHKE TEMBI IIPOBEJCHUS | HbIC CPOKH

®dusnka U pusnyecKne MeToabl H3y4eHusi Npupoabl (6 4; J.p.-3; K.p.-1)

1/1 ®u3nka — HayKa 0 IpUpo/e.

212 Habmronenus u onwsitel. Hayunsbrit meTo .

3/3 Ou3nyuecKkue BeTUUNHBI U UX H3MEpPEHHE.
J. P. Nel «OnpeneneHue LEHbl ACIEHUS IIKaJIbI
HU3MEPUTEITLHOTO TTPHOOpay.

4/4 JLP. Ne2  «3mepeHue TMHENHBIX pa3MepOB TEN U
TUTOIAH TTOBEPXHOCTI.

5/5 JL.P. Ne 3 «M3mepenne o0bEMa KUIKOCTH U TBEPIOTO
TENa.

6/6 K.P.Nel 1o teme «®Pm3nka u (usmueckue MeTOabl

HU3YUCHUA TPHUPOABD»

Crpoenue Bemecrna (5 4; .p. — 0; k.p. — 1)

7/1 ATOMBI U MOJIEKYJTBI

8/2 JIBHMKEHHE MOJICKYIT

9/3 B3aumoeiicTBre MOJIEKYIT

10/4 Tpu cocTosiHUA BelllecTBa

11/5 K.P.Ne2 no teme «CtpoeHue BeniecTBa»

JBukeHue u B3aumoeiicreue teua (22 u; 1.p. — 5; K.p. — 2)

12/1 MexaHudecKkoe IBIKEHUE

13/2 | IlpsiMonMHEHOE paBHOMEPHOE JBIIKCHUE

14/3 ['paduku MpSAMOTMHEIHOTO PABHOMEPHOTO JIBHKCHUS
15/4 | JI. P. Ne 4 «/I3MepeHre CKOPOCTH ABHKCHUS TEIIay.
16/5 | HepaBHOMepHOE NBHKEHUE

17/6 K.P.Ne3 o Teme «MexaHUUEeCKOe IBUKEHUE.

18/7 3akoH uHepIHH. Macca Tena

19/8 | JI.P. Ne 5 «/3mMepeHne Macchl TeI».

20/9 [IOTHOCTH BEIIECTBA.




21/10 | Pemenue 3anau.

22/11 | JI.P. Ne 6 «/3mMepeHue MIIOTHOCTH TBEPIBIX TET U
KUIKOCTEN».

23/12 | Cunpl. Cuiia TSXKECTH.

24/13 | Cuna ynpyroctu. Bec.

25/14 | 3axon I'yka. PaBHOIEHCTBYIOIIAS CHIL

26/15 | Pemenue 3amau

27/16 | JL.P.Ne7 «KoHCTpyHpOBaHUE TUHAMOMETPA U HAXOXKICHUE
BECa Teay.

28/17 | Cuma TpeHHS CKOJIbKEHHUS

29/18 | Cua TpeHHS ITOKOS M KAuCHHS

30/19 | Pewenue 3amau.

31/20 | JI.P.Ne8 «3mepenne Kod(punmenHTa TPEHUs
CKOJIBKEHHSY.

32/21 | O6o6maronmii  ypok 1mo  Teme  «J[BKeHWE U
B3aUMO/ICHCTBUE TEI.

33/22 | K.P. Ne4 110 teMe «B3aumopeiictBue Tem.

HaBaenue. 3akon Apxumena. IlnaBanue Tex (16 4; 1.p. —2; kp.-1)

34/1 JlaBneHue TBEPBIX TEI

35/2 JlaBaeHwue xuaKocTer u ra3oB. 3akoH Ilackams

36/3 3aBUCUMOCTH JIaBIICHUS )KUJIKOCTH OT TIyOHHBI

37/4 Pemrenne 3amgau.

38/5 | 3akoH COOOIIAIOIINXCS COCY/IOB

39/6 Perenue 3amay.

40/7 | ATmochepHOe naBieHHE

41/8 BrlTankuparonias cuia. 3akoH Apxumena

42/9 Perenue 3amay.

43/10 | JL.P.Ne 9 «3akon Apxumena
U TUAPOCTATHYECKOE B3BELIMBAHUE.

4411 | TLmaBaHue Tell.

45/12 | JI.P.Ne 10 «YcnoBUs m1aBaHUs TE B KUTKOCTHA.

46/13 | BosnyxoruaBanue. [TInaBanue cymos

47/14 | Pemenue 3aaad.

48/15 | O6ooOmaromuii  ypok 1o Teme «J/laBimenue. 3akoH
Apxumena. [InaBanue tem».

49/16 | K.P. Ne5 no Teme «/laBnenue. 3akoH Apxumena u
IUIaBaHHE TEI».

PaGora u s3neprus (17 4; .p. — 3; k.p. - 1)

50/1 | IIpocTbie MEXaHU3MBI.




51/2 «30JI0TOE MPABUIIO» MEXAHHUKH.

52/3 Ppruar.

53/4 | JI.P.Nell «3yucHue yCaOBUS PABHOBECHS PhIUaray.

54/5 Pemenue 3agay.

55/6 JL.P.Ne 12 (mom) «Haxoxnenue
LEHTPA TSHKECTH IIJIOCKOIO TENa.

56/7 | Mexanuueckas padoTa.

57/8 MOIIHOCTS.

58/9 Koaddurment mone3snoro aeicTBUs MEXaHU3MOB.

59/10 | JI.P. Ne 13 «Ompenencuue
KII/] HakJIOHHOM MIOCKOCTH.

60/11 | Pemenue 3a1a4.

61/12 | MexaHuuecKasi SHEPTHsL.

62/13 | 3akOH COXpaHEHHs MEXaHUYECKOM YHEPTHH.

63/14 | PemeHue 3amauy.

64/15 | O6o6maroruii ypok mo Teme «Pabota u SHEPTHs».

65/16 | K.P. Ne6 o reme «Pabota 1 SHEPTrHs».

66/17 | Ot BenMKOro 3a0Jy>KICHHS K BEJIMKOMY OTKPBITHIO.

67/18 | IloxBeneHrE UTOTOB yY4EOHOTO rojIa.

68/1 | Pe3epB yueOHOrO BpeMEeHU

Nuteparypa

e yueOHuk ¢usuka 7 knacc JI.O. 'eanenmreiin, A.b. Kaitnanos, B.b. KoxxeBHukos,
M.,
«MuemosuHay, 2010;

e 3amayHuK no ¢pusuke 7 knaacc / mox pen. JI.J. I'ennenmreiina, M. : MHemMo3uHa,
2010;

® CaMOCTOSTEIbHBIE U KOHTPOJIbHBIE paboThl 7 kinacc JI.A. Kupuk, Mocksa-
Xapbkos, «Mnekca», 2007,

e A.E. Mapon, E.A. MapoH, aunaktudeckue Matepuansl ¢pusuka 7, M., JIpoda, 2008;

e JLU. CkpenuH, tuaakTuueckuit Mmarepuai rno gpusuke 7-8 ki., M., «lIpocsemienue»,
1983;

e B.U. Jlykammuk, E.B. UBanoBa, cOopHuk 3ana4 no pusuke 7-9 xi., M.,
«[Ipoceemenuey, 2006
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