MyHnununansHoe 010KeTHOe 00111e00pa30BaTENbHOE YUPEXKICHUE CpeHss 001eo0pa3oBaTebHas KOoIa
C.ApbICKaH MyHUIIUNAIBHOTO paiioHa «Y myr-XeMckuii KokyyH Pecriyonuku TriBay

668216, Peciyonuka TeiBa Yiayr-Xemckuii paition, m.Apsickal, yiu.['arapuna 1.29.

PACCMOTPEHA COTI'JTJACOBAHA YTBEPXIAIO.
Ha 3acenanuu [IIMO 3aMECTUTENIEM TUPEKTOPA 110 IIpuxa3z Ne or 2023 r
mporokon Ne yueOHO-BOCITUTATENLHON paboTe JMpeKTOp MIKOJIBIL:
OT «__ » 2023 1. /HaBaxar A.M../ /Xasmait B.B../
« » 2023 r.

PabGouast nporpamma no ¢pusuke s 7 Kiaacca
MBOY COIII c.ApbIcKaH
Ha 2023 — 2024 y4eOHbIii roj.

IIporpamma paspaborana Ha ocHoBe [IpumepHBIX mporpamM.- M.: IIpocsemenue, 2010.
(CrarmapTsl BTOPOTO TIOKOJIEHUS) ¥ aBTOpCcKoit mporpammel E.M I'ytauka, A.B. Ilepreimkmaa
(ITporpammel st OY. ®usuka. Actporomus . 7-11 i/ coct. E.H. Tuxonosa M.: [Ipoda, 2013.)

Yueonux: A.B. Ilepeimkna dusuka 7 xinace . PekomenmoBano MuHHCTEpCTBOM 00pa30BaHUs

u Hayku Poccutickoit deneparuu. 8-¢ uznanue, crepeorunioe BEPTUKAJIb Mocksa JIpoda 2019.
Onob6peno Hay4uno-peqakiimoOHHBIM COBETOM KOpIopariy «Poccuiickuii ya4eOHIK 0.
npencenaTenbcTBoM akageMukoB PAH B.A. TumkoBa u B.A. UepenrHesa

KosmmuecTBo 1yacoB — 68.

Yuurtenab puznkn: Cenan Puta Kpi3bL1-00/10BHA

c.Apbickan — 2023 r.



MHHOACHUTEJIbBHASA 3AIINCKA.

Pabouyas mporpamma cocTaBiieHa Ha OCHOBE:
- ®epepanpHOro 3akoHa oT 29 nekadps 2012 rona, Ne273 (Denepanbubiii 3akoH «O0
obpazoBanuu B PDy);
- @enepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENBHOTO CTAaHIapPTa OCHOBHOTO OOIIETO
oOpa3oBaHus;
- [Ipuka3a Munucrepcra oOpa3oBanus u Hayku Poccuiickoii @eneparun ot 31.12.2015 Ne 1577
«O BHECEHNH U3MEHEHUH B (perepabHbIN TOCYAapCTBEHHBIH 00pa30BaTeNIbHBINA CTaHIAPT
OCHOBHOTO 00111eT0 00pa30BaHus, YTBepKICHHBIN MprKa3oM MUHHCTEpPCTBA 00pa30BaHUS U
Hayku Poccuiickoit @enepammu ot 17 nexadpst 2010 r. No1897»;
-IToctanosnenus I'naBnoro ['ocymapcTBeHHoro canutapHoro Bpaua Poccuiickoit deneparuu «O06
yrBepxkaennn Canllun 2.4.2821-10 «CanutapHO-31UMAEMHOIOTHYECKHE TPEOOBAHUS K YCIOBHUIM
U OpraHu3aiu 00y4yeHus B 0011eo0pa3oBaTeNbHBIX yUpexaeHusx» oT 29.12.2010 Nel89;
- [locTanoBnenus I'maBHOTrO rocynapctBeHHOro canutapHoro spaya P® ot 30 utonst 2020 r. N 16
“O0 yTBepx)aeHUU caHuTapHO-3muaeMuosorndeckux npasui CII 3.1/2.4.3598-20 "CanurtapHo-
SMUAEMUOJIOTHYECKrEe TPeOOBaHUS K YCTPONUCTBY, COIEPKAHUIO U OpraHU3aluu paboThl
00pa3oBaTeNIbHBIX OpraHU3alMi U JPYTruX 00bEKTOB COIMAILHON HHPPACTPYKTYpPHI ISl IeTel U
MOJIOJIH B YCIOBHSX PACIPOCTPaHCHUsI HOBOM KopoHaBupycHoU uHpekimu (COVID-19)"
- [Ipuka3a MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @eneparm ot 31.03.2014r. No253
«O0 yTBepxkeHnn (eaepanbHOro MepeyHs: ydeOHUKOB, pEKOMEHI0BAHHBIX K UCTIOJIB30BAaHUIO
MIPH peanu3alii UMEIOLUX rOCyIapCTBEHHYIO aKKpeIUTaI0 00pa30oBaTebHBIX MPOTpaMM
Ha4yaJbHOTO OOIIEro, 0CHOBHOTO OO0IIET0, CPEeaHETO 001Iero 00pa3oBaHusD» C H3MEHEHUSIMU TIP.
Munuctepctsa I[Ipocsemenus PO ot 28.12.2018 r. Ne 345;
- [Ipuka3za MunucrepctBa npocsenieHust PO ot 22.11.2019 Ne 632 «O BHeCEeHHN U3MEHEHU B
(benepanbHbIi IepeyeHb YI€OHUKOB, PEKOMEHYEMbIX K HCIOJIb30BAHUIO MPH pealn3aluu
HMMEIOILIUX FOCYIapCTBEHHYIO aKKpeIUTAII0 00pa3oBaTeNbHBIX IPOTPaMM Ha4aJlbHOTO OOILErO ,
OCHOBHOTO O0IIIET0, CpetHero oomero oopa3oBanus, cPOpMUPOBAHHBINA MPUKAZOM
MunuctepctBa npocsenienust Poccuiickoit @eneparuu ot 28.12.2018 r. No 345.
- Yue6noro miana MbOY COII c. Apeickad Yiyr-Xemckoro koxxyyHa Ha 2023-2024 y4.ron;
-ITonoxxenus o padoueit mporpamme MbBOY COIII c. ApbickaH.
- ABTOpCKO# mporpammbl: Dusnka. 7—9 kmaccel: padbouas mporpamma k muaun YMK A. B.
[Teprimkuna, E. M. I'yTHuK @ yueOHO-MeToqudeckoe nocodue / H. B. ®unonosuy, E. M. I'yTHUK.
— M. : dpoda, 2017
®denepalibHBII MepeyeHb y4eOHUKOB, PEKOMEHIYEMBIX K UCTIOJIb30BAHUIO MIPU pealln3alun
HMMEIOIIUX FOCYIaPCTBEHHYIO aKKpeIUTAII0 00pa30BaTeIbHBIX MPOrpaMM HayalbHOTO OOIIETo,
OCHOBHOTO 00111€r0, cpenHero odmiero oopazoBanus . [Ip. Munobpuayku Poccun ot 31.03.2014r.
¢ uamenenusmu Ha 01.09.2020
KoauvecTBo yueOHBIX 4acoB

[IporpamMma paccuutana Ha 2 yaca B Henenmto. [Ipu 34 ydeOHbIX Hefens X 0011ee KOJIMIeCTBO
4acoB Ha U3yyeHHe (PU3MKU B 7 Klacce COCTaBUT 68 4acoB.

IInanupyemMsblie npeaMeTHbIC Pe3yJbTaTbl 0CBOCHHA KOHKPETHOI0 Y4e0HOI0 mpeamera,

Kypca.

JIn4HOCTHBIE pe3y/IbTaThl:

* c(hopMHPOBAHHOCTh TO3HABATENILHBIX HHTEPECOB, MHTEIJIEKTYalIbHbIX U TBOPYECKHX
CrocoOHOCTEH yyamuxcs;

* yOEeXIEHHOCTb B BO3MOXXHOCTH TO3HAaHUS MPUPOJBI, B HEOOXOJMMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS JIOCTM)KEHUN HAayKH U TEXHOJOTHH Ul JajJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
oOmiecTBa, yBaK€HHE K TBOpPLAM HAayKd M TEXHHKH, OTHOIIEHHE K (DU3HKE KaK BJIEMEHTY
o0111e4eIoBeYeCKOM KyIbTYyphI;

* CaMOCTOSITEIBHOCTb B IPUOOPETEHNH HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHUI;

2



* TOTOBHOCTB K BBIOOPY JKM3HEHHOTO IYyTH B COOTBETCTBUH C COOCTBEHHBIMU MHTEpECaMu
1 BO3MO>KHOCTSIMU;

* MOTHBamMg OOpPa30BaTEIbHOM JESITEIBHOCTH UIKOJPHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOIO MOAX0/1a;

* popMHpOBaHUE IEHHOCTHBIX OTHOIIEHUH IPYT K APYTY, YUUTENIO, aBTOPAM OTKPHITUH U
M300peTeHNH, pe3yabTaTaM O0yICHHSI.

MeTtanpeaMeTHble pe3yabTAThI:

* OBJIaJICHHE HaBBIKAMH CaMOCTOSITEJILHOTO MPHOOPETEHUS] HOBBIX 3HAHWW, OpraHu3aluu
y4eOHON JeSITeTBbHOCTH, IIOCTAaHOBKM IeJIeH, IUIAHUPOBAHUS, CAMOKOHTPOJISI U  OICHKH
pe3yJbTaTOB CBOEH JESITEIBbHOCTH, YMEHHUSIMU MNPEABUAECTH BO3MOXKHBIE PE3YJIbTaThl CBOMX
I CTBHIA;

* NIOHMMAaHHUE PANIUYUI MEXTy UCXOTHBIMU (PaKTaMU M TMIIOTE3aMU ISl UX 0OBsSCHEHUS,
TEOPETUYECKUMU MOJIENISIMU U PeaIbHBIMM O0OBEKTaMH, OBJIAJICHHUE YHUBEPCAIbHBIMU Y4EOHBIMU
JNEUCTBUSMHU Ha IpHUMEpax TUIoTe3 A 0ObSICHEHUS M3BECTHBIX (PAKTOB U AKCHEPUMEHTAIbHON
MIPOBEPKH BBIJBUTAEMBIX THUIIOTE3, Pa3padOTKU TEOPETUYECKUX MOJENEeH MPOLECcCOoB WIH
SIBJICHU;

* (hopmHpoBaHNE YMEHUN BOCIPUHUMATh, NTepepadaThiBaTh U MPEABABIATE HHPOPMALIIO
B CJIOBECHOH, 00pa3HOi, cuMBoiMuYecKoil Qopmax, aHaIu3upoBaThb U THepepadaThIBaTh
MOJIyY€HHYI0 UH(OpPMAIMIO B COOTBETCTBUU C MOCTABIEHHBIMU 33Ja4aMH, BBIJCNIATH OCHOBHOE
coJiep’KaHHEe MPOYUTAHHOTO TEKCTa, HaXOJAWTh B HEM OTBEThl HA IOCTABJIEHHBIE BOIPOCHI U
u3Jararthb €ro;

* IpUOOpETEeHHE OIbITa CAaMOCTOSITEILHOTO TMOWCKA, aHallu3a M 0TOOpa MH(pOpMaluu C
WCIIOJIb30BAHUEM Pa3IMYHBIX HCTOYHUKOB U HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUN [Tl pEIICHUS
[TO3HABATENbHBIX 33/1a4;

* Pa3BUTHE MOHOJIOTMYECKON M JUAIIOTUYECKOW pedH, YMEHHMs BBIPAXKaTb CBOM MBICIH U
CIOCOOHOCTH BBICIYIIMBAaTh COOECENHUKA, MMOHMMATh €ro TOYKY 3PEHHUs, NMPU3HABATH IPaBO
JPYroro 4ej0B€Ka Ha HHOE MHECHME;

* OCBOCHHE TIpUEMOB JCHCTBHH B  HECTAaHAAPTHBIX CHUTyalUsAX, OBJAJCHUE
IBPUCTUYECKUMHU METOIaMU pEILIEHUs TpoodiieMm;

* (opMHUpOBaHME YMEHUH pabOTaTh B IPYIIE C BBINOJHEHUEM PA3JIUYHBIX COLMAIBHBIX
poJIeii, IpeCTaBIATh U OTCTaUBATh CBOU B3IJIAABI U YOSKIEHUS, BECTH JUCKYCCHIO.

IIpenmerHbie pe3yabTaThl:

* 3HaHUSA O MpPUPOJE BAKHEHIINX (U3NYECKUX SBICHUHM OKpYKAIOLIEro MHpa U
MIOHMMaHHE CMbICIA (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIUX CBSA3b U3YYCHHBIX SIBJICHUH;

* YMCHMs IIOJIb30BAaTbCsl METOJAMU HAY4YHOIO HCCIENOBAHMs SBICHUN IPUPOIBDI,
IIPOBOJIUTH HAOIIOIEHUS, TUIAHUPOBATh U BBINOJIHATH IKCIIEPUMEHTBI, 00padaThIBaTh PE3yJIbTaThI
U3MEpEHUH, MPEeICTaBIATh PEe3ybTaThl U3MEPEHUI ¢ MOMOLIbI0 Tabaul], rpadpukoB U Gopmy,
OoOHapyXHUBaTb 3aBHUCUMOCTH MeXJAy (U3NYECKUMU BEJIMYMHAMH, OOBSCHATH IOJIyYEHHbIE
pe3yJbTaThl U JEJIaTh BBIBO/IbI, OLICHUBATh IPAHULIBI IOTPEIIHOCTEN PE3YIbTATOB U3MEPEHUI;

* YMEHHS HPUMEHATb TEOPETHYECKHE 3HaHUS MO (QU3MKE Ha NPAKTUKE, pellaTh
¢bu3nyeckre 3a1a4l Ha IPUMEHEHUE MOJIyYeHHBIX 3HaHUM;

* YMEHHS U HaBBIKM NPUMEHSTH MOJY4YEHHbIE 3HAHUS A OOBSACHEHHsS TNPHHLUIIOB
JNEUCTBUS BaXXKHEMIIUX TEXHUYECKUX YCTPOMCTB, PEIICHMs NPAKTUYECKHX 3ajad MOBCEAHEBHOMU
KHU3HHU, oOecrieyeHusi 0e30MacHOCTH CBOEH JKU3HHU, PALMOHAIBHOTO INPHPOAONOJIb30BAHUSA H
OXPaHbI OKPYKAIOLIEN CPEbl;

* (¢opmupoBaHue YOeXJEHHs B 3aKOHOMEPHOW CBSI3M U IO03HABAEMOCTH SIBJICHUH
NPUPOJbI, B OOBEKTUBHOCTH HAYYHOTO 3HAHUS, B BBICOKOM IIEHHOCTM HAyKd B DPa3BUTHUHU
MaTepUaIbHON U 1yXOBHOU KYJIBTYpPHI JIFOIEH;

* pa3BUTHE TEOPETHYECKOTO MBIIUIEHUS Ha OCHOBE (OPMUPOBAHMS YMEHHMH
yCTaHaBIMBaTh (DaKThl, pa3iuyaTh MPUYUHBI U CIEJACTBHS, CTPOUTH MOJEJINW U BBIABUIaTh
TUIIOTE3bl, OTBICKUBATh U (HOPMYIHUPOBATh OKA3aTEIbCTBA BBIABUHYTBHIX TMIIOTE3, BHIBOJUTH U3
HKCTIIEPUMEHTAIBHBIX (PAKTOB U TEOPETUUECKUX MOJIeNel pu3nuecKue 3aKOHBI;



* KOMMYHHMKAaTHUBHBbIE YMEHMs JOKJIaAblBaTh O pE3ylbTaTax CBOEr0 MCCIEI0BaHNUS,
y4acTBOBAaTh B JAMCKYCCHUHM, KPaTKO U TOYHO OTBEYATh Ha BOIPOCHI, UCIIOJIb30BATH CIPABOYHYIO
JUTEPATypy U APYrue UCTOYHUKH WH(POPMAIIHH.

BBEJEHUE
BrInyCKHUK HAy4YuTCH:
e coOmoaTh mpaBuiIa 0€30MaCHOCTH U OXPAHBI TPya MpH paboTe ¢ y4eOHBIM U J1a00PaTOPHBIM
o0opynoBaHuEeM;
® TIOHMMATh CMBICII OCHOBHBIX (PM3MUYECKMX TEPMUHOB: (pru3mueckoe Teso, pu3nyeckoe siBICHHE,
¢bu3nveckas BeIMYNHA, €TUHUIIBI H3MEPECHHUS;
® TIOHUMATh POJIb HKCIICPUMEHTA B TIOJIYYCHHH HAyIHOU MHPOPMAIIH;
® IIPOBOJUTH NPSMBIC U3MEpPEHHs (U3NUECKUX BEIMYMH: BPEMsl, pACCTOSHHE, TEMIIepaTypa; pu
ATOM BBIOMPATH ONTUMAIILHBINA CLIOCO0 U3MEPEHUS M HCIIOJIb30BATh MPOCTEHININE METOIBI OLIEHKH
MTOTPEITHOCTEN U3MEPEHUN.
® UCIOJIb30BAaTh IMIPU BBIMOJHEHWHM YYEeOHBIX 3ajjau HAy4YHO-TIOMYJSPHYIO JIMTEpPATypy o
(bU3NIECKUX SIBICHHUSX, CIPABOYHBIE MaTepHAIIbI, pecypchl IHTEepHEeT.

BbInycKHUK TOJTyYUT BO3MOKHOCTh HAYUYMThCH:

® 0CO3HaBaTh IIEHHOCTh HAYYHBIX HCCIEIOBaHHM, pojib GU3MKU B pacHIMpEHUH MPECTaBICHUN
00 OKpy’KarollleM MUpPE U €€ BKJIaJ B YAyUllleHHe KaueCTBa KU3HU;

® CpPaBHHMBATh TOYHOCTb M3MEPEHUS (PU3NUYECKHX BEJIUYUH MO BEIMYMHE UX OTHOCHUTEIBHOU
MOTPEIIHOCTH MPH MPOBEACHUHN MPSIMBIX U3MEPEHUM;

® BOCIPHUHUMATh MH(OpMaILHIO (PU3NUECKOTO COJEpkKaHUs B HAYYHO-TIOMYJISIPHON JIMTEpAType U
CpeacTBaX MaccoBOM HMHQOpMalNMM, KPUTUYECKH OICHMBATh MOJYYEHHYIO HH(OpMaIHIo,
aHAJIM3HPYA €€ CoJIepKaHue U JaHHble 00 UCTOUHUKE HH(POPMAIUK;

® co3JaBaTh COOCTBEHHBIE NMHCbMEHHBIE M YCTHBIE COOOIIEHHS O (PU3MUECKUX SBJICHHUSIX Ha
OCHOBE HECKOJbKHX HCTOYHUKOB HH(OpPMAallMH, COMPOBOXKIATHb BBICTYIICHUE Ipe3eHTAINeH,
YUUTBIBAsi 0COOCHHOCTH ayAUTOPUH CBEPCTHHUKOB.

® UCIIO0JIb30BATh IOJIyY€HHbIE HABBIKM W3MEpEHUil B OBITY; MOHUMATh POJM YYEHBIX HaIlel
CTpaHbl B pa3BUTUU COBPEMEHHOM (PU3UKU U BIUSHUU HA TEXHUYECKUN U COLIMANIbHBIN Mporpecc.

INEPBOHAYAJIBHBIE CBEJITEHHUS O CTPOEHUU BEILIECTBA.
BrInycKHUK HAY4YHTCS:
® IOHUMATh MPUPOAY (U3UYECKUX SIBJICHHWI: pacIIMPEHUE TeJI MpU HarpeBaHuu, JUPQy3us B
rasax, *)HUIKOCTSIX M TBEPIbIX TeJaX, CMauMBaHHE M HECMAayMBaHUE TeJl OOJIbIIAs CKHMMAEMOCTh
razoB, Majas C)KUMaeMOCTb KUJIKOCTEN U TBEPJIbIX TEJT,
® CTaBUTbH OTBITHI 10 MCCIICIOBAHUIO (PU3MUYECKHUX SBJICHHN WU (PU3HUYECKHX CBOWCTB TN IMPHU
W3YYEHUU CKOpPOCTH MpoTekaHus Aud@y3ud OT TeMIepaTyphl, HCCIEAOBAHHS 3aBUCHMOCTH
CMauMBaHUs UM HECMA4YMBaHUS TEJI OT CTPOCHMS BEILECTBA, BBISABJICHUSI CTEIEHU CHKUMAEMOCTH
KUJAKOCTH M Tasza; Npu 3ToM (GOpMyaUpoBaTh mpobdieMy/3agadyy y4eOHOTO SKCIIEPHUMEHTA;
MIPOBOJUTH ONBIT U (OPMYITHUPOBATH BHIBOIBI.
® [IOHMMATh POJIb SKCIIEPUMEHTA B MOJIyYeHUU HAy4YHOI MHpOpMAaIINH;
® POBOJIUTH TPSMBIE H3MEpeHUs (PU3NYECKUX BEIMYMH: PACCTOSIHHE, O0BEeM, MHPH ITOM
BBIOMpATh ONTHUMAIBHBIM CHOCOO W3MEPEHHS W HCMOJb30BaTh MPOCTEHININE METOIbl OIEHKU
MOrPELTHOCTEN U3MEPEHUN.
® POBOJIUTH KOCBEHHBIE M3MEPEHUS (U3MUYECKUX BEITWYHH: BBHIYHCIATH 3HAUYCHHE BEIUYUHBI U
AQHAJIM3UPOBATh I[IOJYYEHHBIE pPE3YyIbTAaThl C YYETOM 3aJaHHOM TOYHOCTH W3MEPEHUH IIpHU
M3MEpPEHUH pa3MepOB MalbIX Tell, 00bheMa;
® [IPUMEHSATH 3HAHUSI O CTPOSHUM BELIECTBA U MOJIEKYJIBI HA MPAKTHUKE;

BLIHyCKHI/IK IIOJIYUYHUT BO3MOKXHOCTh HAYYHUTBLCHA:



® UCIIONb30BAaTh MPHEMBl MOCTPOSHHS (U3NYECKUX MOJeNel, MNoucka H  (OPMYIUPOBKH
JIOKa3aTeNIbCTB BBIJBUHYTBIX T'MIIOTE€3 U TEOPETUYECKUX BBIBOJIOB HA OCHOBE 3MIIMPHUYECKU
YCTaHOBJICHHBIX (DaKTOB;
® CPaBHMBATh TOYHOCTh M3MEpPEHHUS (U3NYECKUX BEIMYUH 1O BEIMYMHE HX OTHOCHTEIBHOMU
MOTPEUTHOCTH MPU POBEICHUH MPSIMBIX U3MEPEHUIA;
® CaMOCTOSTEIbHO NMPOBOJIUTH KOCBEHHBIE MU3MEPEHUS U UCCIENOBAaHUS (PU3MUECKUX BEIMYUH C
WCTIOJIb30BAHMUEM PA3JIMYHBIX CIIOCOO0B M3MepeHHs (U3NYECKUX BEIMYMH, BBIOMpPATh CPEICTBA
U3MEpEHUsi C Y4eTOM HEOOXOJIUMOM TOYHOCTH M3MEpEeHuH, OOOCHOBBIBaTH BBIOOp crocoda
U3MEpEeHus, aJEeKBAaTHOIO IIOCTaBJIEHHON 3ajadye, MPOBOJUTh OLEHKY JOCTOBEPHOCTHU
MIOJIyYEHHBIX PE3y/bTaTOB;
® BOCIIPUHUMATh UH(POPMALUIO PU3NYECKOTO COAEP)KaHMS B HAYUHO-TIOMYJISIPHOM JIUTEpaType u
CpeaCcTBaX MaccoBOM HMH(OpPMalMM, KPUTUYECKH OIEHUBATh MOJYYEHHYIO HH(OpMAIHUIO,
aHAIM3UPYA €€ COJEP>KaHNUEe U JIaHHbIE 00 UCTOYHUKE MH(POPMAIIHH;
MCI0JIb30BATh MOJyYEHHbIE 3HAHUA O cIIoco0ax u3MepeHus Gru3nueckux BeJInyuH, o 1updy3uu u
CKOPOCTH €€ ITPOTEeKaHusl, O B3aUMOJICHCTBUM MOJIEKYJI, CBOMCTB BELIECTB B Pa3IMNUYHbIX
arperaTHbIX COCTOSTHUSIX B MOBCEIHEBHON KU3HU (OBIT, IKOJIOTHS, OXpaHa OKPYKAIOIIEH CpeJibl),
MPUBOINUTH TIPUMEPHI.

B3aumopneiicrBue Tei.
BEITYCKHUK HAYYHTCS:
® pacro3HaBaThb MEXaHUYECKHUE SBJICHUS U OOBSICHATh HA OCHOBE UMEIOIINXCSI 3HAHUN OCHOBHbBIE
CBOMCTBa WM YCJIOBHUS NMPOTEKAHMS STUX SIBJICHUI: MEXaHWYECKOE JIBUKEHUE, PaBHOMEpPHOE U
HEpPaBHOMEPHOE  JBM)KEHHME, OTHOCHTEIbHOCTh MEXaHWYECKOTO  JIBWKEHHS, HHEepIus,
B3aUMO/ICHCTBUE TEJl, BCEMHUPHOE TATOTEHUE;
® ONMCHIBaTh H3Yy4YEHHBIE CBOMCTBA Tl M MEXAaHUYECKUE SIBJIICHUS, UCHOJb3ysd (U3NYECKUe
BEJIMYUHBI: IyTh, CKOPOCTb, Macca TeJja, IUIOTHOCTh BEIIECTBA, CWia (CHJIA TSKECTH, CUIIa
YOPYrocTH, CHJIA TpPEHUs); NpPU ONUCAHUM MPABWIBHO TPAKTOBaTh (DU3UYECKUH CMBICIT
UCMOJb3yeMbIX BEJIMYMH, UX OOO3HAU€HWs M EJUHMLBI HM3MEPEHMs, HaXOAUTh (OPMYIIBL,
CBSI3bIBAIOIME JAHHYIO (PM3UYECKYIO BEIMUYMHY C JPYTMMHU BEIMYMHAMM, BBIYUCIATH 3HAYEHUE
(hbM3UYECKON BEITMYHHBL;
® AHAJIM3UPOBATh CBOMCTBA TEJl, MEXAHWYECKHUE SIBJIECHUS U INPOLIECCHI, UCHOJb3Yys (U3NUECKUe
3aKOHBL: 3aKOH BCEMHUPHOIO TArOTEHMs, 3akoH ['yka; mpu STOM pas3inyarh CIOBECHYIO
(opMyNHPOBKY 3aKOHA U €r0 MaTEMAaTU4YECKOE BBIPAKCHUE;
® pa3In4yaTh OCHOBHbIE IPU3HAKK U3YUEHHBIX (PU3NYECKUX MOJIENIeH: MaTepuanbHas TOUKa;
e pelaTh 3aJaud, UCHONb3Ys (u3ndeckue 3akoHbl (3akoH ['yka) u (GopMyinbl, CBA3BIBAIOIINE
¢u3nyeckre BeIUYUHBI (IIyTh, CKOPOCTh, BPEMs, Macca Tejla, INIOTHOCTh BEIleCcTBa, 00bEM Tela,
CuJjla YIPYrocTH, PaBHOJEHCTBYIOIAs ABYX CUJI, HAlPaBJICHHBIX 10 OJHOM MPsIMON): Ha OCHOBE
aHajuM3a yCJIOBMS 33JayM 3alMCHIBATh KPAaTKOE YCIOBUE, BBLICNATh (PU3MUYECKHE BEIWYMHBI,
3aKOHBl M (OPMYJIbl, HEOOXOIUMBIE Il €€ pPELIeHMs, MPOBOAUTH pacyeTbl U OLIEHUBAThH
PeaIbHOCTh MOJIYYEHHOT'O 3HaUeHUs (PU3MUECKOM BEeITUYHMHBI;
® pacrio3HaBaTh IpPOOJEMBbl, KOTOPbIE MOXHO PEMIMTh HpPU HOMOLIM (PU3HUECKHUX METOIOB;
aHAJIM3UPOBATh OTJE/IbHBIC 3TAllbl IPOBEJCHUS MCCIEOBAHUN U UHTEPIIPETUPOBATh PE3yJIbTAThI
HaOJI0IEHUH U OTIBITOB;
® [TIOHUMAaTh POJIb SKCIEPUMEHTA B OJIYYEHUH HayYHOU HH(OPMALINH;
® [IPOBOJIUTH MpsIMbIE U3MepeHHs (PU3MUYECKUX BEJIMYMH: BPEMsl, PaCCTOSIHUE, Macca Tela, CHUa,
BEC, CUJIa TPEHUS CKOJIbKEHUS, CUJIa TPEHUS KaueHUsl, 00beM, IIPHU STOM BBIOMPATh ONTUMAJIbHBIH
croco0 U3MepeHHsl U UCTI0JIb30BaTh MPOCTEHIIINE METO/Ibl OLIEHKHU MOTPEIIHOCTEH N3MEepeHH.
® [IPOBOJIUThH HCCIEIOBaHUE 3aBUCUMOCTEH (M3MUECKMX BEIMYUH C HCIOJIb30BAaHHEM MPSIMBIX
M3MEpEeHUH: MPONAEHHOTO MYTH OT BPEMEHH, Y/UIMHEHHs MPYKUHBI OT NPUIO0KEHHOW CHIIBI,
CHJIBI TSKECTH TeJla OT €r0 MacChl, CHIIbI TPEHUS CKOJIBLKEHUS OT IJIOLIa i COMPUKOCHOBEHUS Tl
U CWJBI, TMPIKUMAIOMEH TEeNo K TOBEPXHOCTH (HOPMAJIBHOTO JaBJEHHUS); HpU ITOM
KOHCTPYUPOBAaTh YCTAHOBKY, (PMKCUPOBATh PE3yIbTAThl MOJTYYCHHON 3aBHCUMOCTH ()U3MUYECKHX
BEJIMYHUH B BUJIE TaOIHI U TpadUKOB, AeTaTh BBIBOJBI 110 pe3yIbTaTaM HCCIEI0BAHUS;
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® [IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (UBMUYECKUX BEJIWYHH: CKOPOCTh, IJIOTHOCTH Tea,
paBHOJCHCTBYIOIIAsT JIBYX CHJI, JCHCTBYIOIIMX Ha TEIO0 M HANpaBICHHBIX B OJHY H
MIPOTHBOIIOJIOKHBIE CTOPOHBI, TPH BBIIOJIHEHUH HM3MEPEHUH cOoOMpaTh HKCIEPUMEHTAIBHYIO
YCTAaHOBKY, CJenysd TNpPeAIOKEHHOW WHCTPYKIMH, BBIYMACIATH 3HAUYEHHE BEJIUYUHBI U
aHAJM3UPOBATH MOJYYCHHBIC PE3YIbTATHI C YIETOM 3a/JaHHON TOYHOCTH U3MEPEHHUIA;

® CTaBUTH OIBITHI 10 HCCICAOBAHUIO (PU3MUECKUX SIBICHUN WM (PU3MUYECKHX CBOWCTB Tel 0e3
WCIIOJIb30BAHUS TPSIMBIX WM3MEPEHUH; MpU 3TOM (QOpMYIHpOBaTh MpobieMy/3agady y4eOHOTO
OKCTIIEPUMEHTA; COOMpaTh YCTAHOBKY M3 MPEIUIOKEHHOTO OO0OpYIOBaHUS; MPOBOIHUTH OIBIT H
(hopMyITUPOBATH BHIBOJIBI;

® AHAJIM3UPOBATh CHUTYallMd NPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, y3HaBaTh B HHUX
MPOSIBICHUE U3YYCHHBIX (DU3NYECKHUX SBICHUNA WM 3aKOHOMEPHOCTEH U MPUMEHSTh UMEIOIIHECs
3HAHUS IS NX OOBSICHEHUS; HAXOIUTh CBSI3b MEXKNY (PU3MUECKIMH BETMIMHAMU: CHIION TSKECTH
U Maccod Tejla, CKOPOCTH CO BPEMEHEM U IyTeM, IUIOTHOCTH Teja C €ro mMaccod U 0ObeMoM,
CHJION TSIPKECTH M BECOM TeJa;

® [TOHMMAaTh TPHUHIMUIBI JCWCTBUS JHHAMOMETPA, BECOB, BCTPEYAIONIMXCS B ITOBCEIHEBHOM
U3HHU, U cTIOCO00B oOecreueHus: 0€30MacHOCTH MIPU UX UCTIOJIb30BaHNH;

® [1epeBOANUTH (PU3HUECKUE BEIMUMHBI U3 HecucTeMHbIX B CH 1 Ha060poT;

® UCTIONIb30BAaTh TIPU BBITIOJTHEHWH YYEOHBIX 3a/a4 HAyYHO-TIOMYJSIPHYIO JIUTEPATypy o
(bU3NYECKUX SBICHHUSIX, CPABOYHBIE MaTepHAIIbI, pecypchl IHTEepHeT.

BBIHyCKHI/IK IMOJIYYHUT BO3MOXKXHOCTh HAYYHUTHCH:

® 0CO3HAaBaTh LIEHHOCTb HAaYYHBIX HMCCJEI0BaHUMN, Poib (PU3UKH B PaCIIMPEHHH MpPEICTaBICHUN
00 OKpy’XarollleM MUpPE U €€ BKJIaJ B YAyUllleHHe KaueCcTBa KU3HU;

® 1CIIOJIb30BaTh MPHUEMBbl TOCTPOCHHUS (PU3UUECKUX MOJeNel, Moucka U (QOpMYIHPOBKH
JIOKAa3aTeNIbCTB BBIJABUHYTHIX THUIOTE3 U TEOPETUYECKUX BBHIBOJIOB HA OCHOBE JMIIMPHUYECKU
YCTaHOBJICHHBIX (PAKTOB;

® CpaBHUBATh TOYHOCTh U3MEPEHUS PU3NYECKUX BEJIUUYHMH: BpEMs, pPaCCTOsIHHUE, Macca Teja, CHUia,
BeC, 00beM, MO BEIMYMHE HMX OTHOCUTEIHHOW WOTPEUIHOCTH MpPU MPOBEIECHUU MPSMBIX
W3MEPEHMUI;

® CaMOCTOSATEIbHO MPOBOJIUTH KOCBEHHBIE M3MEPEHUSI U HCCIENOBAaHUS (PU3MUECKUX BEIMYUH C
HCI0JIb30BAHMEM PA3IMYHBIX CLIOCOOOB M3MEpeHHs (PU3HUECKUX BEITUYHUH: CKOPOCTh, IMJIOTHOCTh
Teja, PaBHOJEHUCTBYIOIIAS JIBYX CHJI, JCHCTBYIOIIMX Ha TEJNO WM HANpaBICHHBIX B OJHY U
MIPOTUBOMOJIOKHBIE CTOPOHBI; BEIOMPATh CPEJCTBA U3MEPEHHUS C YU€TOM HEOOXOTUMOM TOYHOCTU
U3MepeHul, 000CHOBBIBaTh BBIOOP croco0a M3MEpeHHs, a/leKBaTHOTO IOCTaBIEHHOW 3ajade,
MIPOBOJUTH OI[EHKY JOCTOBEPHOCTHU MOJTYYEHHBIX PE3YJIbTaTOB;

® BOCIPUHUMATH UH(POpMaUI0 GU3UUECKOTO COACPKaHMs B HAYYHO-TIOMYJISIPHOM TUTepaType u
CpeacTBaX MaccoBoM HMH(OpPMAMK, KPUTUYECKH OIICHHBATh MOJYUYEHHYIO HH(OpMaIHIO,
aHAIIM3HUPYA €€ CoJIep:KaHue U JaHHbIe 00 UCTOUYHUKE HH(POPMAIUH;

® co3/laBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOILIEHHS O (DU3UYECKUX SBICHHUSIX Ha
OCHOBE HECKOJbKUX HCTOYHUKOB HH(MOpPMAIMU, COMPOBOXKIATH BBICTYILUICHUE IpE3EHTAINEH,
YUUTBIBasi 0COOCHHOCTH ayIMTOPUN CBEPCTHUKOB.

® CIIOJIb30BAaTh 3HAHUS O MEXAaHWYECKHUX SIBJICHUSX B MOBCEIHEBHOM KH3HU Ui 0OecredeHus
0€30MacHOCTH MPH OOpaIIeHUH ¢ TPUOOpaMU U TEXHHUUYECKUMH YCTPOMCTBAMHU, ISl COXPAHEHUS
3I0POBbSI U COOIIIOJICHUSI HOPM SKOJOTHYECKOTO MOBEJACHUS B OKPYKAIOIIEH cpesie; MPUBOIUTh
MPUMEPBI MPAKTUYECKOTO HCHOIB30BaHUS (U3NYECKUX 3HAHUN O MEXaHWMYECKHUX SIBICHUAX H
(bu3MYECKUX 3aKOHAX;

® pa3nuyaTh T'PAHULBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TIOHMMATh BCEOOIIMI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH BCEMHPHOTO TATOTEHHUS) M OTPAaHUYCHHOCTh HCIIOIh30BaHUS
YaCTHBIX 3aKOHOB (3akoH ['yka u 1p.);

® HaXOJUTh aJCKBATHYIO MPEATI0KEHHOH 3a7aue (PU3UIECKYI0 MOJIENb, pa3peniaTs mpodieMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHUM MO MEXaHUKE C MCIOJIb30BAHMEM MAaTeMaTHYECKOro amnmnapara,
TaK 1 MPU MOMOILHA METOJOB OLIEHKH.



JlaBJjieHHe TBepAbIX TeJl, }KUAKOCTeil 1 ra3oB
BrInyCKHUK HAy4YUTCH:
® pacro3HaBaTh MEXaHUYECKHE SIBIICHUS U OOBSICHATH Ha OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIC
CBOWCTBA WJIM YCIIOBHS MIPOTEKAHUS ITHX SBJICHUN: aTMOC(hEepHOE JaBieHHe, repeaada JaBICHHs
TBEPIABIMU TEJaMH, JKUAKOCTSIMH U Ta3aMHd, arMocepHOe MAaBleHHE, I[UJIaBaHUE TeJ,
BO3/IyXOIUIABAaHUE, PpACIOJIO)KEHUE  YPOBHS JKMJIKOCTH B  COOOLIAIOUIUXCA  COCYHAax,
CYIIECTBOBaHHE BO3AYIIHOW 000JI0UKH 3€MJIH, CTIOCOOBI YBEITMUYCHHUS U YMEHBILICHHS TaBJICHHUS,
® OIMCHIBATh H3YYEHHbIE CBOMCTBA TE€I U MEXAaHWYECKUE SIBJICHMS, HCIOJb3YyS (U3NYECKUE
BEJIMYMHBI: JIaBJIEHUE, TEMIIEpaTypa, IUIOLaab ONOPhl, 00bEM, CHIIA, IUIOTHOCTh; IPU OIMCAHUU
MPaBWJIBHO TPAKTOBaTh (DM3UUYECKUN CMBICI MCIOJIb3YEMbIX BEJIMYMH, HUX OO0O3HAueHUs U
€IMHUIIBl M3MEPEHUs, HAXOAUTh (DOPMYIBI, CBS3BIBAIOIINE JAHHYIO (DU3WYECKYIO BEIHYMHY C
JIPYTrUMH BETHYMHAMH, BBIYUCIISATH 3HAYCHHE (DPU3NIECKOI BETUUYNHBL;
® aHAJIM3UPOBATH CBOMCTBA TEJ, MEXaHUUYECKUE SIBIIEHUS U IPOILIECCHI, UCIOJIb3YS (U3NUYECKUE
3akoHbI: 3aKoH [lackans, 3akoH ApxuMena; NMpU 3TOM pPa3IUyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U €r0 MaTeMaTU4YeCKOE BbIPAYKEHUE;
e pemiath 3ajaud, MCMNONb3yd (¢uiznyeckue 3akoHbl (3akoH [lackans, 3akoH Apxumena) u
(dopMyIibl, CBsA3bIBaOLIME (PU3MYECKHE BEIMYMHBI (Macca Teja, IUIOTHOCTh BEIIEeCTBa, CHJIA,
JaBJICHUE, aBJICHUE HA THO M CTEHKU COCYJa): Ha OCHOBE aHaJM3a YCJIOBHS 3a[]aul 3alUChIBaTh
KpaTKO€ yCJIOBUE, BBIACATh (PU3NUECKHE BEITMUMUHBI, 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE IS €€
pelIeHus, MPOBOAUTh pacueThl U OLEHUBATh PEATbHOCTh MOJYYEHHOIO 3HAYeHMsI (PU3NUYECKOU
BEJIMYUHBI.
® pacrio3HaBaTh MNPOOJIEMBI, KOTOpPHIE MOXXHO PEUIUTh MHpPU MOMOUIM (U3NYECKHX METOJIOB;
aHAJIM3UPOBATh OTAEJbHBIE 3Tallbl IPOBEICHUS HCCIEI0BaHUN 1 MHTEPIIPETUPOBATH PE3YJIbTATHI
HaOJIIOJICHUI U ONBITOB;
® [IOHUMAaTh POJIb SKCIEPUMEHTA B OJIYYEHUH HaydHO! HH(OpMALINH;
® [IPOBOJIUTH INpsIMblE U3MEPEHUs (PU3NYECKUX BEIMUYUH: 00beM, aTMOC(HEpHOE AABICHHE; IPU
3TOM BbIOMPATh ONTUMAIIbHBIN CIOCO0 U3MEPEHUS U UCIIOJIb30BaTh MPOCTEHIINE METOAbI OLIEHKU
MOTPENTHOCTEN U3MEPEHUN;
® [IPOBOJIUTh KOCBEHHBbIE M3MEPEHMsI (U3NYECKUX BEJIMYMH: JABJICHHUE MXUAKOCTH HAa JHO H
CTEHKH COCyJa, CWila ApXUMeJa; IPU BBIIOJHEHUU M3MEPEHUI coOMpaTh 3KCIEPUMEHTAIbHYIO
YCTQHOBKY, Clelysd NpPeAJOKEHHOW MHCTPYKIMM, BBIYUCIATH 3HAUYEHUE BEJIWYMHBI U
aHAJIM3UPOBATh MOJyYEHHBIE PE3Y/IbTAThl C YUETOM 3a/laHHON TOUHOCTH U3MEPEHUH;
® [IPOBOJIUTh HCCIEIOBAaHUE 3aBUCUMOCTEH (M3MUECKMX BEIMYUH C HMCIIOJIb30BAaHHEM MPSIMbIX
U3MepeHuil: cuiia ApxuMena oT o0beMa BHITECHEHHOM TEJIOM BOJbI, YCJIOBUI IUIaBaHUS Tella B
KHUJIKOCTH OT JEMCTBHUSA CHJIBI TSDKECTH M CHIbl ApXuMmena; IMpU 3TOM KOHCTPYHpPOBATh
YCTaHOBKY, (DMKCHUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEJIUYMH B BHJIE
TabuI U TpadMKOB, AeIaTh BEIBO/BI 10 PE3yJIbTaTaM UCCIIEI0BAHMS;
® CTaBUTb OIBITHI 110 HUCCIIEAOBAHUIO (PU3MUECKUX SIBICHUN MM (PU3MUYECKHX CBOMCTB Ten 06e3
UCIOJb30BAHUS NPAMBIX M3MEPEHUil; mpu 3ToM (opMyaupoBaTh mnpoliemy/3agady yuyeOHOro
9KCIIEPUMEHTA; cOOMUpaTh YCTAaHOBKY M3 IPEJUIOKEHHOTO0 O0OpYAOBaHUS; MPOBOAUTH OMBIT U
(bopMynUpOBaTh BBIBOIbI;
® QHAJIM3MPOBATh CHUTYallUd NPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, Yy3HaBaThb B HHUX
MIPOSIBJICHNE U3YYEHHBIX (PU3NYECKUX SBJICHUN UM 3aKOHOMEPHOCTEH U MPUMEHSTh UMEIOIIHecs
3HaHUS 751 UX OOBACHEHMS,
® [TIOHMMAaTh IPUHIMIIBI JEHCTBUS OapoMeTpa-aHepoua, MAHOMETPA, MOPILIHEBOTO KHUIKOCTHOTO
Hacoca, THAPaBINYECKOr0 Ipecca, yCIOBHsS HUX O€30MacHOr0 HCHOJIb30BaHMS B IOBCEIHEBHOU
KHU3HU;
® UCIIONIb30BaTh TPU BBHIMOJIHEHUH YUYEOHBIX 3a/7a4 HAyYHO-TIOMYJSPHYIO JIUTEpaTypy o
(bu3nUeCKuX SBICHUSX, CIPABOYHbIE MaTepHallbl, pecypchl IHTepHeT.

BLIHyCKHI/IK IIOJIYYHUT BO3MOKXHOCTh HAYYHUTHLCHA:



® OCO3HaBaTh IICHHOCTb HAayYHBIX HMCCIEJOBAHUHN, pOJib (PU3UKKU B PACIIMPEHUU MPEICTABICHUN
00 OKpYKaroIeM MHUPE U €€ BKJIAJ] B YIyUIICHUE Ka4eCTBa JKU3HU;
® UCIIONIb30BAaTh MPHEMBl MOCTPOCHHS (UIUUYECKUX MOJeNed, TNoucka H  (OPMYIUPOBKH
JI0Ka3aTeIbCTB BBIIBUHYTHIX TUIOTE3 M TEOPETHYECKMX BBIBOJOB HA OCHOBE AIMIHPUYECKU
YCTaHOBJICHHBIX (DaKTOB;
® CaMOCTOSITEIBHO POBOJUTH KOCBEHHBIC U3MEPEHHS M MCCICAOBAHMS (PH3HMUECKUX BEIHYUH C
WCTIOJIb30BAHMUEM PA3JIMYHBIX CIIOCOO0B M3MepeHHs (U3NYECKUX BEIMYMH, BBIOMpPATh CPEICTBA
U3MEpPEHUsi C Y4eTOM HEOOXOIUMOM TOYHOCTH H3MEpEeHUHM, OOOCHOBBIBaTH BBIOOp CHOCO0Oa
W3MEpEHHUs, aJCKBAaTHOTO TMOCTABJICHHOW 3ajade, TMPOBOJUTH OLEHKY JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB;
® BOCIpUHUMATH HH(POpMAIHMIO (PU3NIECKOTO COACPKAHUS B HAYIHO-TIOMYIISIPHON JTIUTEpaType U
CpeAcTBax MaccoBOW HWH(GOpPMAIMH, KPUTHYECKH OIEHUBATh IOJYUYeHHYIO HH(OpMAaIuio,
aHAIM3UPYA €€ COJEP>KaHNUEe U JIaHHbIE 00 UCTOYHUKE MH(POPMAIIHH;
® cO37aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOUICHHS O (DU3NYECKUX SBICHUSX Ha
OCHOBE HECKOJIBKMX HCTOYHHKOB WH(pOpPMAINH, COMPOBOXKAATH BBICTYIJICHHE IPE3CHTAIUEH,
YUUTBIBasi 0COOCHHOCTH ayTUTOPHH CBEPCTHUKOB.
® UCTIOJIb30BATh 3HAHUS O MEXaHWYECKUX SIBJICHUSAX B TOBCEAHEBHOM KHM3HM JJISI 00eCTIeUeHHsI
0€30MacHOCTH TIPU OOpaIIeHUH ¢ MPUOOPaMU M TEXHUYECKUMHU YCTPOMCTBAMH, JIJIsI COXPaHEHHS
3IIOPOBBSI M COOJIOCHUST HOPM 3KOJIOTHUECKOTO MOBEICHUS B OKPYXKAIOIMIEH Cpele; MPUBOINTH
MIPUMEpPHI MPAKTHYECKOTO HCIIOJIB30BAHMS (DU3NUIECKUX 3HAHWA O MEXaHHUYECKHX SIBICHUSIX H
(bU3NIECKNX 3aKOHAX; TPUMEPHI HCIIOJIE30BaHHS BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUH;
® pa3MYaTh TPAHUIBI TPUMEHHUMOCTH (U3WYECKHX 3aKOHOB, TOHHMAaTh OTPAaHHYECHHOCTD
WCIIOJIb30BAHUSI YaCTHHIX 3aKOHOB (3aKOH ApXHUMeaa U Jip.);
HaXOJUTh aJCKBAaTHYIO MPEUIOKEHHON 3a7aue (PU3MYECKYI0 MOJIeNb, pa3peniarh IpobdiemMy Kak
Ha OCHOBE MMEIOIIUXCS 3HAHHUM M0 MEXaHMKE C MCIOJIb30BAHMEM MaTEeMaTH4eCKOro ammnapara,
TaK U MPH MOMOIIU METOJIOB OLIEHKH.

PaGora u MmomHOCTH. JHEpPrus.
BoinyckHUK HAy4YMTCS:
® pacro3HaBaTh MEXAHUYECKHUE ABJICHUS U OOBSICHITH HA OCHOBE UMEIOUIMXCS 3HAHUM OCHOBHbBIE
CBOMCTBA WJIM YCJIOBHSI NPOTEKAaHUS OSTUX SBJICHUN: pPAaBHOBECUE TBEPAbIX TEJ, HMEIOUIUX
3aKpEIJICHHYIO OCh BpalleHUs, IPEBpallleHre OTHOTO BH/1a KHHETUYECKOW SYHEPTUU B IPYTOif;
® ONKCHIBATh W3YYECHHBIE CBOWCTBA TEJI U MEXaHUUYECKHUE SIBJICHHS, HCIOJIB3YS (U3NYECKUE
BEJIMUMHBI: CHJIa, KUHETUYECKash HSHEeprus, MOTEHIMallbHas SHEprus, MexaHudeckas pabdora,
MexaHuyeckas MmouHocts, KIIJ[ mpu coBepmieHuun paboThl € HCIOJIB30BAHUEM IPOCTOTO
MEXaHHU3Ma; PU OMMCAHUU MIPABUIIBHO TPAKTOBAThH (DU3MUECKHM CMBICI UCIOJIb3YEMbIX BEJIMYUH,
ux o0O0O03HAYEHHUS M EAUHUIBI HM3MEPEHHs, HaXOIUTh (HOPMYIbI, CBA3BIBAIOIINE JaHHYIO
(bU3MYECKYIO BEIMUUHY C IPYTUMU BEJTMUYUHAMU, BBIYUCIIATH 3HaYCHHE (PU3NUECKON BEITHUNHBI,
® aHANU3MPOBATh CBOMCTBA TEJNl, MEXaHUUYECKUE SIBJICHHS U MPOIECCHI, MCIONb3Ysl (U3NUECKUE
3aKOHBI: 3aKOH COXPAHEHMs SHEPTHH; IIPH 3TOM pa3IndaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
€ro MaTeMaTU4YeCKOe BHIPAKECHUE;
e pemiaTh 3aJa4yd, UCMONb3Yys (PU3HUECKUE 3aKOHBI (3aKOH COXpaHEHHs dHepruu) u GopMmyibl,
CBsI3pIBalOIME (PU3MUECKHE BEIMYMHBI (KWHETHYeCKas »HHEPrus, NOTCHLUHUAbHAs »HEPrus,
MexaHuueckass pabora, MexaHuueckas MoInHocTh, KIIJI mpoctoro MexaHusma, YycloBHUE
paBHOBECHUS CHJI Ha pblyare, MOMEHT CUJIbI): HA OCHOBE aHaJIM3a YCJIOBHS 3aJlaud 3alKChIBaTh
KpaTKoe YCIIOBHE, BBIICIATh (PU3NYECKHE BEIMUHMHBI, 3aKOHBI U (JOpMYIIbl, HEOOXOAUMBIE JUIs €€
peleHusi, MPOBOJIUTh pacueThl M OLEHMBATh PEAIbHOCTh IMOJYYEHHOTO 3HAueHUs (PU3HMUECKOn
BEITUYHHBL;
® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (HU3UUECKUX METOJIOB;
aHAJM3UPOBATh OTJENIBHBIC TAMbl MPOBEACHUS UCCIEIOBAHUN M MHTEPIPETHUPOBATH PE3ybTATHI
HaOJI0IEHUH U OTIBITOB;
® CTaBUTh OMBITHI M0 WCCIIEAOBAHUIO (PU3MUYECKUX SBIEHUN WM (U3UUYECKUX CBOMCTB Ten 6e3
UCTOJb30BAHUS NPAMBIX M3MEPEHUil; mpu 3ToM (opMyaupoBaTh MpobdieMy/3agady yueOHOTo
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IKCIIEPUMEHTA; COOMpaTh YCTAHOBKY M3 MNPEAJI0KEHHOTO 00OpYHOBaHHUS; MPOBOJIUTH OMIBIT U
(hopMyITUPOBATH BHIBOJIBI;

® [IOHMMATh POJIb FKCIIEPUMEHTA B MMOJyYCHHH HaY4HOI MH(pOpManuy;

® I[IPOBOJHTH NPSAMbIC U3MEpeHHs (U3MUSCKUX BEIMYMH: PACCTOSIHUE, CUJIA); TIPH STOM BBHIOUPATH
ONITHMAJIbHBIN CIIOCO0 M3MEPEHHUS U UCIIOJIb30BATh MPOCTEHIITNE METO/IbI OLIEHKHU TOTPELTHOCTEH
U3MEPEHUN.

® [IPOBOJMTH HMCCIICAOBAHUE 3aBHCUMOCTEH (M3MUYCCKUX BEJIUYHMH C HCIIOJIB30BAHUEM IPSIMBIX
U3MEPEHHI: MPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHPOBATh pPE3yJIbTAaThl MOIYYCHHOM
3aBUCHMOCTH (PM3MYECKUX BEJIMYHMH B BUJIE TAOJIHI U rPaMKOB, JEIaTh BHIBOJIBI 10 Pe3yJibTaTaM
UCCJICIOBaHMS;

® [IPOBOJMTH KOCBEHHbBIC M3MEPCHUS (PM3MUYCCKUX BEIUUUH: ONPE/ICICHHE COOTHOIICHUS CHII U
TUieY JUIS PaBHOBECHS pblYara; MpH BBIMOJHEHHH HM3MEPEHHH CcOOMpaTh 3KCIEPUMEHTAIBHYIO
YCTAaHOBKY, CJEAysl NPEAJIOKCHHOW WHCTPYKIMH, BBIYMCISATH 3HAYCHUE BEIMYUHBI U
aHAJIM3UPOBATH MOJYYCHHBIC PE3YJIbTATHI C YYETOM 3aJaHHOW TOYHOCTH U3MEPEHUH;

® AHAM3UPOBATH CHUTYallMd NPAKTHKO-OPHEHTHPOBAH-HOTO XapakTepa, Y3HaBaTh B HHX
MPOSIBIICHUE U3YYCHHBIX (DU3NYECKUX SBJICHUI MM 3aKOHOMEPHOCTEH U MPUMEHSTh NMEIOIIHAECS]
3HAHMS ISl UX OOBSICHCHUS;

® [MOHMMATh TMPHUHIUIBI JCHCTBUS pbluara, OJOKa, HAKIOHHOW IUIOCKOCTH, YCJIOBHS WX
0€30MacHOr0 MCIOJIb30BaHMS B IOBCEHEBHOW JKU3HH;

® WCMOJB30BaTh IPHU BBHIMOJHEHWH YYEOHBIX 3a/a4 HAyYHO-MOMYJSIPHYIO JUTEPATypy O
(bHU3MUECKHX SBICHUX, CIIPABOYHBIC MAaTePHAJIbI, pecypchl IHTEepHET.

BBIMyCKHHUK TTOJTy9UT BO3MOKHOCTh HAYYUThCS

® 0CO3HaBaTh LIEHHOCTb HAYYHBIX MCCIEIOBaHUM, posib PU3UKU B paCHIMPEHUH MPEICTABICHUN
00 OKpyXarollleM MUpPE U €€ BKJIaJ B YAyUllIeHHe KaueCcTBa KU3HU;

® JCMOJb30BaTh MPHEMBbl TOCTPOEHHUS (U3MUECKUX MoJeNell, moucka U (QOpMYIHPOBKU
JIOKa3aTEeNIbCTB BBIJABUHYTHIX THUIOTE3 U TEOPETHYECKUX BBHIBOJIOB HA OCHOBE 3MIMPUYECKHU
YCTaHOBJICHHBIX (PAKTOB;

® CpaBHHUBAaThb TOYHOCTh H3MEpPEHHUS (DU3MUYECKUX BEIMYMH IO BEIUYMHE WX OTHOCHUTEIBHOU
MOTPEIIHOCTH MPH MPOBEACHUU MPSIMBIX U3MEPEHUI;

® CaMOCTOSITENILHO MPOBOJUTH KOCBEHHbIE M3MEPEHHS M HCCIEA0BaHUS (PU3MUECKUX BEIUYUH C
HCII0JIb30BAHUEM PA3JIMYHBIX CIOCOOOB M3MEpeHHs (PU3UUYECKUX BEJIWYMH, BHIOMpATh CPEICTBA
U3MEpEeHUsi C y4eTOM HEOoOXOIUMOM TOYHOCTH H3MepeHui, OOOCHOBBIBaTH BBHIOOp crocoda
U3MepeHus, aJeKBAaTHOTO IIOCTaBJICHHON 3ajadye, MPOBOJUTH OLEHKY JOCTOBEPHOCTHU
MOJIy4YE€HHBIX PE3y/bTaToB;

e BOCHpUHUMATHh WH(OPMALIKIO GUZUYECKOTO COJIEPKaHMsI B HAYUHO-TIOMYJSPHOM JIUTEpaType U
CpeacTBaXx MaccoBod HH(OpPMAlMM, KPUTUYECKH OIICHHBATh MOJYYEHHYIO HH(OpMaIHIo,
aHAIIM3HUPYA €€ COoJIepKaHue U JaHHbIe 00 UCTOUYHUKE HH(POPMAIUH;

® CO3/1aBaTb COOCTBEHHbIE MHUCHbMEHHBIE W YCTHBIE COOOMICHHS O (PU3MUECKUX SBICHHSIX Ha
OCHOBE HECKOJbKUX HCTOYHUKOB HH(MOpPMAaIMH, COMPOBOXKIATH BBICTYILUICHUE IpPE3EHTAIINEH,
YUUTBIBasi 0COOCHHOCTH ayIMTOPUU CBEPCTHHUKOB.

® JICTIONh30BaTh 3HAHUSA O MEXaHMYECKHUX SBIICHUSAX B TMOBCEJIHEBHOMW XKU3HU JUIsl 0OecrevyeHus
0€30MacHOCTH MPH OOpalIeHUH ¢ TPUOOpaMU M TEXHUYECKUMHU YCTPOUCTBAMHU, ISl COXPAHEHUS
3JI0pOBBSI U COOJIOIEHUSI HOPM 3KOJOTHUYECKOTO MOBEJIEHHs B OKpYXarolllel cpesie; MPUBOIUTh
MPUMEPHI MPAKTUYECKOTO HCIONB30BaHUs (U3NYECKUX 3HAHUN O MEXaHHMYECKHUX SIBICHUSX H
(bu3MYECKUX 3aKOHAX;

® pa3nuyaTh T'PAHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHMMATh BCEOOIIUI XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUN);

HaXOJHUTh AJCKBATHYIO MPEUIOKEHHOU 3amaue (pU3NYEecKyl0 MOJIenb, pa3peliarh IpodieMy Kak
Ha OCHOBE HMMEIOLIMXCS 3HAHUU MO0 MEXaHUKE C MCMOJb30BaHHMEM MAaTeMaTHYECKOro ammapara,
TaK 1 MPU MOMOIIHU METOJIOB OLICHKHU



Conep:kanmne y4eOHOr0 nmpeamera
|. BBEJAEHHE (4 4)

®usuka — Hayka O npupone. Pusnueckue sBieHHUs. DuU3MYECKHEe CBOMCTBA TEl.
HaGnronenne wu omnmcanue ¢usudeckux spieHui. @Ousznueckue Benu4uHBL. M3mepeHus
(bu3HYECKUX BEIWYWH: JUITMHBI, BPEeMEHHU, Temreparypbl. dusndeckue mpuOOpsl. TOUHOCTH H
MOrPETHOCTD U3MEpPEHU. MexxayHapoaHas cucteMa equHul. Pr3uKa U TEXHUKA.

Llemoncmpayuu u onvimot:

* I3mepenue pa3mMepoB Tel.

* MI3smepeHnue paccTossHUM.

» I3amepenue BpeMeHn MexIy yiapaMu IyJibca

@ponmanvras 1abopamopHasn paboma:

Ne 1. Onpenenenue neHb! JEICHUS U3MEPUTETHLHOTO TTprbopa

Il. IEPBOHAYAJIBHBIE CBEJEHUSA O CTPOEHUU BEHIECTBA. (5 yacoB.)

Crpoenue BemiecTBa. OMBITHI, TOKa3bIBAIOIIHNE aTOMHOE CTPOCHHE BEIIECTBA. TernioBoe
JBIKEHHE aTOMOB W MOJieKyll. bpoyHoBckoe nBuxenue. Juddy3us B razax, XKHAKOCTIAX H
TBEPJbIX Tenax. BzauMoselicTBre 4acTHIl BelecTBa. ArperaTHble COCTOSIHUS BeliecTBa. Moaenu
CTPOEHHS TBEPJBIX TN, KUIKOCTEH 1 ra30B. OOBICHEHHE CBONCTB T'a30B, KUAKOCTEH U TBEPIBIX
TeJl Ha OCHOBE MOJICKYJISIPHO-KHHETHYECKUX MPEICTABIICHUM.

Jemoncmpayuu u onvimol:

* luddy3us B pacTBOpax u razax.

* Mozenb XaOTHYECKOTO ABHKEHUS MOJIEKY B Ta3e.

* Moiers OpOyHOBCKOTO JBUKEHUS.

* CuernieHue TBEPABIX TEN.

* JlemoHcTpanus 00pa31oB KpUCTAITUIECKHUX Tell.

* JleMOHCTpanus MOJENIEeW CTPOEHHS KPUCTAININYECKUX TEll.

* BrIpanuBaHyue KpUCTa/UIOB IOBAPEHHOM COJIM UJIU caxapa.

@ponmanvuas 1abopamopHasn paboma:

No 2. Onpenenenue pasMepoB MaJIbIX TEJl.

I11.B3aumopeiictBue Te1. (23 vac.)

Mexanuyeckoe JBUWKEHUE. MarepuanpHas TO4YKa Kak MoOJeNb (PU3UYECKOTO Tena.
OTHOCHUTENBHOCTh MEXaHMYECKOTO JBWKeHHs. Dusnueckue BeIUYUHBI, HEOOXOIUMBIC IS
OMMCAHUS [JBWKEHHUS M B3aUMOCBSI3b MEXIY HHUMHU (TpPaeKTOpHUs, IyTh, CKOPOCTh, BpeMs
nBUKeHHs ). PaBHOMepHOE U HEpaBHOMEpHOE JBkeHHue. ['paduku 3aBUCUMOCTH IMYTH U MOJYJIS
CKOPOCTH OT BpeMeHH JBrxeHus. Muepuus. Muepraocts ten. BzaumoaeiictBue ten. Macca Tena.
N3mepenune maccsl Tena. [lmotHocte BemiectBa. Cuna. Eqununel cunbl. Cuna TskecTH. 3aKOH
BceMUpHOro Tsarotenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsi3b MEXy CHIION TSDKECTH U
Maccoi tena. Cuiia TsbkecTH Ha JApyrux Iuiaderax. [[unamomerp. CrnokeHue AByX CuII,
HalpaBJIEHHbIX 10 OJHOM mnpsMol. PaBHopeicTByromas cuia. Cuna Tpenus. TpeHue
ckonbkeHus. Tpenue nokos. Tpenue B npupoje u TexHuke. Guznyeckas NpuUpoaa HEOECHBIX Tell
ConHEYHOM CUCTEMBL.

Jemoncmpayuu u onvimol:

* PaBHOMEpHOE NTPAMOIMHEMHOE TBUKEHUE.

* 3aBUCUMOCTb TPAEKTOPHH JBKEHHS TeJla OT BhIOOpa Tella OTCYeTa.

* I3MepeHue cCkopocT paBHOMEPHOTO JIBUKEHHSL.

* SIBneHue uHepIuu.

* lI3mepenue cuibl.

* Onpenenenne kod(h UIIMEHTA TPEHUS CKOJIBKEHUS.

* Onpenenenne )KeCTKOCTH NPYKUHBI.

* CJI0’)KE€HHE CUJI, HAIPABJICHHBIX 110 OJHOU MPSAMOiA.

* UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS OT CHJIBI HOPMAJIbHOTO JaBleHHS (C

MPEJCTaBICHUEM PE3YJIbTaTOB B BUJIC TpadriKa UM TAOJIHIIbI).

* MccnenoBanue 3aBUCMMOCTH MacChl OT 00beMa (C Ipe/ICTaBICHUEM Pe3yJIbTaTOB B BHJIE

rpaduka Win TaOIHIIb).
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* UccnenoBanue 3aBUCUMOCTH JedopMalMd TPYKUHBI OT MPUIOKCHHOW CHibl (C

MPEJCTAaBICHUEM PE3yJIbTAaTOB B BUJIC I'padriKa UM TaOJHIIbI).

Dpoumanvuas 1abopamopuas paboma:

Ne 3. I3Mepenue Macchl Tena Ha pblYaKHBIX BEcax.

Ne 4. Usmepenne oObema Tena.

Ne 5. Onpenenenrie mMIOTHOCTH TBEPIOTO Tea, U3MEPEHHUE TUIOTHOCTH KUIKOCTH.

Ne 6. I'panyrpoBka npyXKUHbBI 1 ©3MEPEHUE CUJT TMHAMOMETPOM.

Ne 7. BrisicHeHH€ 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHUS OT IO CONTPUKOCHOBEHUS

T€J U MPUKUMAIOIIEH CUJIBL.

IV.[laB1eHne TBepABbIX TeJ, KUAKOCTeH 1 ra3oB. (21 yac)

JHasnenue. JlaBieHne TBepabIX Tel. Enuauier m3mepenus aaBineHus. CriocoObl M3MEHEHUS
naBieHus. [laBnenue xuakocred u razoB. 3akoH [lackans. JlaBiaeHue ®KUIKOCTH HA THO U CTEHKH
cocyma. CooOmaromuecss cocyasl. Bec Boszmyxa. AtmocdepHoe naBieHue. I3mepenue
atmocgepnoro masinenus. OnbiT Toppuuennu. bapomerp-anepoun. Manomerp. ATmocdepHoe
JaBJICHWE Ha pa3IMYHBIX BBICOTax. [mapaBiuueckue MexaHW3Mbl (mpecc, Hacoc). JlaBieHue
KUJKOCTH M Ta3za Ha TMOTPY)KEHHOE B HHUX Telo. ApxumenoBa cuia. [lmaBaHue Tenm u Cynos.
BosnyxomaBanue.

Jlemoncmpayuu u onvimol:

* bapomerp.

» 3mepenune atMmochepHOTo TaBIICHHUS.

* OnsIT ¢ mapom ITackans.

 ['mapasinueckuil mpecc.

* UccnenoBanne 3aBUCUMOCTH Beca Teja B )KUIKOCTH OT 00beMa MOTPY>KEHHOH YacTH.

@ponmanvras 1abopamopHasn paboma:

No 8. Onpenenenune BBITATKUBAIOMICH CHIIBI, AEHCTBYIONIEH HA MOTPYKEHHOE B KHUJIKOCTh

TEJO.

No 9. BeisicHeHHE yCIIOBUM IJIaBaHUSA TeJ1a B )KUIKOCTH.

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

Mexanuveckast pabota. MOIIHOCTS.

[Ipoctbie Mmexanu3mbl. MomeHT cuitbl. LleHTp Tsxectu Tena. Peruar. PaBHOBecue cuin Ha
peruare. Poryaru B TexHuke, ObITy U npupoje. [lonBmwkHble U HemoABHKHBIE OJ0KH. PaBeHCTBO
paboT MpH HCIMOJIB30BAHUU MPOCTHIX MEXaHU3MOB («30JI0TOE MPABHIO MEXaHUKH»). YCIIOBUA
paBHOBECHS TBEPJIOTO TeJla, UMEIOIIEr0 3aKPEIUIEHHYIO OCh JBIKeHUsA. KoadduueHT nonaesHoro
NeMCTBUS MeXaHU3Ma.

Ouneprus. lloreHuuanbHass u KuHeTHuyeckass »Heprus. IlpeBpaiieHue oJHOrO BHA
MEXaHUYECKOM PHEPTUU B Jpyroil. 3aKoH COXpaHEHHS MOJTHON MEXaHUYECKOM SHEPTUH.

Jemoncmpayuu u onvimol:

 PaBHOBECHE Tela, IMEIOIIETO OCh BPAIICHHUS.

* OmnpenienieHne MOMEHTA CUJIBI.

* HaxoxeHue 1eHTpa TsSHKecTd IIIOCKOTo Tela

@poumanvras 1abopamopuas paboma:

10. BrisicHeHue yclIoBUS paBHOBECHSI phluara.

11. Onpenenenune KII/I npu noabeme Tena o HAKJIOHHOW IJIOCKOCTH.

®opMblI OpraHu3anum y4e0HOro nmpouecca:
- WHJIUBUIyalIbHbIE, TPYNIIOBBIE, UHAWBUIyaTbHO-TPYIIOBEIE, (DPOHTATBHEIE.
OcHoBHast popma opraHuzaluu y4eOHOTO 3aHATHUS: YPOK
OcHOBHbBIE THIIBI Y4eOHBIX 3AHATHIA:

. ypOK MOJIY4YCHHUA HOBOI'O 3HAHUS (BI/IILBII JCKIMA, 6606)13, npe3ceHTalus, SKCKYpCHH,

HUCCICIOBAaHUEC, COCTABJICHUC HpOCKTa)
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e YpOK 3aKperuieHUs HOBBIX 3HaHW (BUJIBI: IPAKTHKYM, TUCKYCCHS, JIabopaTopHas pabora,
IIPOEKT, JenoBas urpa, koukype, KBH, Bukropuna)

e VYpok 000011eHHs U cCHCTeMaTU3aluu (BUIBI: CeMUHAp, coOece10BaHKe, UCCIICIOBAHNUE,
JTMCKYCCHSI, UCITYT, POJICBBIC U JICTIOBBIC UTPHI, yTEIICCTBUE, KOHKYPChI, BUKTOPHHBI )

e VPOK NMPOBEPKH M OLIEHKU 3HAHHI (BUJIBI: 3aU€Thl, TECTHI, PU3MUCCKHE TUKTAHTHI,
(pOHTANBHBIN ONPOC, KOHTPOJILHBIE PAaOOTHI)

e  KoMOMHUPOBaHHBIN YPOK.
OCHOBHBIM TUTIOM YpOKa SIBJII€TCS KOMOMHUPOBAHHBIH.

Yu4edHO- TeMaTHUYECKHIi IJIaH

Ne | Ha3BaHue pa3zjaesia KoJsmnuecTBo 4acoB
1 | Brenenue 4
2 | IlepBoHavaJIbHBIC CBEICHUS O CTPOSHUH BEIIECTBA 5
3 | B3zaumoeiicTBue Tell. 23
4 | JlaBneHue TBepbIX TEJ, KUIAKOCTEH U ra30B. 21
5 | PabGota 1 MOIITHOCTH. DHEPTHU4. 15
Hroro: 68 u

YMK «Pusuka. 7 giaacey:
1.Yuebnuk «Pusnka. 7 knacey. [epoimkua A.B. YueOHuk 11 061meo0pa3oBaTeIbHBIX
yapexaeHui. 7-e uzganue - M.: Jlpoda, 2019.
2.@uzuka. 7—9 knaccel: padboyas nporpamma K iuaun Y MK A. B. Tlepsimkuna, E. M. I'yTHuUK :
yaeObHo-Meroanueckoe mocooue / H. B. ®unmonoruy, E. M. I'yrauk. — M. : Ipoda, 2017
3.Meroandeckoe nocodue kK yueoHuky Ilepoimkun A.A. ®T'OC. dunonosuu H.B., 2015
4. Coopnuk 3a1a4 o puszuke: 7-9xi.: k yueonukam A.B. Ilepeimkuna; coct. I A. JloHnosa.-M.:
UzparenscTBO « DK3aMeHy, 2017
YueOHo-MeToaAnYecKoe obecreueHne
1. Coophuk 3ama4 o ¢pusuke 7-9 ki. A.B. [lepwimikun; coct. H.B.®unonosuu.-M.: ACT:
Actpenb; Bnagumup BKT, 2011
2. I'pommeBa O.1. KoHTposIbHBIE B CaMOCTOSITENbHBIC PA0OTHI MO (pr3uKe 7 Kiacc: K yaeOHUKY
A.B. Ilepprmkuna. @usuka. 7xmacc. —M.: M3narenscTBo «Ok3amen» 2013.
3. Meronnueckoe nocobue k yaueOHuky Ieppimkun A.A. ®T'OC. @unonosuu H.B., 2015
4. Coopnuxk 3aaa4 no pusuke 7-9x1. A.B. Ilepoiukun; coct. H.B.@unonosuu.-M.: ACT:
Actpenb; Bnagumup BKT, 2011
5. ®u3uka. 7 KJlacc: TEXHOJIOTUYECKUE KapThl YPOKOB 1o yueOHuKY A.B. IlepsimikuHa / aBT.-cocCT.
H.JI. Ilenareituenko.- Bosrorpan : Yuurens, 2018.
6. CoopHUK 3a/1a4u 1o (usuke 7-9 kiacchl. yued. mocodue uist 0611e00pazoBaTeIbHbIX
yupexaenuit./ B.W. Jlykamuk, E.B. IBanoBa — M. : [Ipocsemenue, 2018
7. Emunas kosueknus LIOP http://sc.edu.ru/catalog/pupil/?subject=19.
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Ka.ﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

no ¢uszuke B 7 kinacce (2 4 B Heneno, Bcero 68 u; yueOnuku: 1.I1€ppimkun — 7 Ki).

Tema ypoka Kon- | Jlata Jlomarinee
< BO POBEACHUS 3aJjaHne
g gac
S & [Lnan dakTt
BBEJAEHMUE (4 u)
1 Yro u3ydaer GusMKa. 1 |04.09 §81-3
HekoTopsie pu3ndeckne TSpPMHUHEI.
Halnronenust v onbITHL
2 dusndeckue BeTUUNHBL M3Mepenne hu3ndecknx 1 05.09 §,84 5.
BeJIUYMH. TOUHOCTh U NOTPEIIHOCTh U3MEPEHUII. ynpl,3.Ne3, 4
3 Jlaboparopras padota Nel «OnpeneneHue 1eHbI 1 |[11.09 8,84,5
JICJICHUS] U3MEPUTEITHLHOTO Tprlopay.
4 ®dusnka U TEXHUKA. 1 |[12.09 §6, 3.Ne 1-2 ctp
19,utoru
BBEJICHUS
IMEPBOHAYAJIBHBIE CBEJJEHUS O CTPOEHHUU BEHIECTBA (5 4)
5 Crpoenwe BeriectBa. Mojiekysibl. BpoyHOBCKOE 1 ]18.09 8,87-9
JIBHOKEHUE
6 JlaboparopHuas padota Ne2 «M3Mepenue pazMepoB 1 [19.09 nab. pabota
MAJIBIX TEJD) No2 ctp. 203
7 JIBH>KEHUE MOJIEKYT. 1 |25.09 8103.Ne 2,3
cTp29
8 B3aunMoelicTBrE MOJIEKYIT. 1 26.09 811, 3 Nel-,2
ctp .33
9 ArperaTHbie cOCTOsSHUS BemecTBa. CBOMCTBA ra3os, 1 02.10 8,812,13,3 c1p
YKUJIKOCTEN U TBEPJIBIX TEJl. 38, utorn 1 1
B3AUMO/JECTBHUE TEJI (23)
10 | Mexanunueckoe nBKeHHE. PaBHOMEpHOE 1 1 ]03.10 §,814,15, ymip
HEpaBHOMEPHOE JBHKECHHUE. 2,Ne1-3 Nel-2
cTp 42.
11 Ckopocts. Equauia ckopocT. 1 109.10 §16, . §14-
15,ynip3 Nel,4
12 | Pacuér nmytu u BpeMEeHU JBUKEHUSI. 1 |10.10 817, ynp 4 Ne2,3, san
ctp 51
13 | Unepuus. 1 |16.10 818 ymp 4 Ne
4,5
14 | B3aumoselicTBue Tel. 17.10 819
15 | Macca tena. Enunnnel Maccsl. MI3mepeHne macchl 23.10 §20, § 21,ymp 6
TeJa Ha Becax
16 | JIaboparopHas padota Ne3 o teme «3mepenune 1 |24.10 o § 21
MAcChI TeJla Ha PhIYaKHBIX BECax».
17 [InoTHOCTH BemecTBa. 06.11 §22 ynp7 Ne 2-4
18 | JIabopartopHast pabota Ne4 o teme «3mepenue 07.11 §22; ymp 7 Ne5
00BEMa Tenay.
19 | JIaboparopHas padota Ne5 o teme «OnpezneneHue 1 1311 n. §§18-22

IIJIOTHOCTH TBép,[[OFO TCIIar».
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20 | Pacuér macchel m 00bEMa TeNa Mo ero MIOTHOCTH. 1 (1411 §23 ymp. 8
Nel,2
21 Pemenne 3amau. 1 20.11 8814-23; 3-un
I1
22 | KonrpomnsHas padora Nel «Mexanuueckoe 1 |21.11 3 —uu II
IBIDKeHUe. Macca, MIOTHOCTH BEIIECTBAY.
23 | Cuna. SIBnenus Tsarorenus. Cuia TsHKECTH. 27.11 §§24,25, ynip 9
24 | Cuna ynpyroctu. 3akon ['yka. 28.11 826
25 | Bec tena. Eqununbl critbl. CBS3b MEXKIY CHIION 04.12 8§ 27-28, ymp.
TSPKECTH MacCOM TeJia. 10 Ne2,3,5,3T0 11
ctp 75
26 | Cua TSDKECTH Ha IPYTHX IUIaHETax. 1 ]05.12 829, 310 ) CTP
82
27 | Iunamomerp. JlaGopaTtopnas padoTta Ne6 1 |11.12 §30 ymp.11
«"payipoBaHue NPy KUHBD».
28 | CnoxeHne IByX CHJI, HAIIPABJICHHBIX IO OJTHOU 1 |12.12 §31, ymp.12
npsiMoii. PaBHOIeHiCTBYIOIIAS CHIL. Nel-3,
29 | Cwia tpenus. TpeHHe TOKOS. 1 |[18.12 8832-32, mor.
onmc. JIP No7
30 Tpenue B ipupoie ¥ Texauke. JlabopaTopHas 1 [19.12 §34, noxiaapl
padora Ne7 «3mMepeHue CUITbl TPEHUS ¢ TOMONIBIO
JTMHAMOMETPA»
31 | Pemenue 3ama4q mo reMaM «CHITBIY, 1 |[25.12 . §§24-34, 3-un
«PaBHOICMCTBYIOIIAS CUII». I1
32 KoutpoabHas padora Ne2 «BzaumoelictBue 1 26.12 m. §§24-34,
TEI. WUTOTH I'J1 2
JABJEHHWE TBEPIBIX TEJL, ’)KHIKOCTEM U I'A30B (21 u)
33 JlaBnieane. EquHAIBI TaBIICHUS. 1 |09.01. §§35, ymp. 14
(1,2), moar
JIOKJIQJIbI
34 | CnocoObl yMEHBIIICHUS U YBEIIMUEHUS JTaBJICHUS 1 |15.01. §§35,36, ynip 15
3 Nel ctp 105
35 JlaBlIeHue Ta3a. 16.01. §37, 3-um I1
36 | [lepenaua gaBiaeHUS KUIKOCTAMH U Ta3aMU. 3aKOH 22.01. §38, ymp.16 (4),
[Tackans. sTo nctp 111
37 | laBneHue B *KUAKOCTH M raze. Pacuér naBieHus 1 |23.01. §§39,40,ymp
KUJKOCTU Ha JTHO U CTEHKHU COCYy/a. 17(1,2), ato 11
ctpl19
38 | Pemenue 3agau. CamocrosiTenbHas paboTta 1 |29.01. m. §§35-40, 3
gy I1
39 CooOmarorniye cocypl. 30.01. §41, ynp18(1,2)
40 Bec Bo3nyxa. ATMocdepHoe AaBlieHue. 05.02. 8842-43,
ynp19,20.
41 | U3mepenue atMmocdepHoro aasiaeHus. OnbIT 1 |06.02. §44 Yup21(1,2)
Toppuyemnn.
42 | bapometp-anepous. ATMocdepHOoe AaBICHUE Ha 1 |12.02. 8845-46, ynp23,
pa3IUYHBIX BBICOTAX. 3 ctpl3l
43 | MaHOMETpBHI. 13.02. 847
44 | TlopiiHeBO# XUAKOCTHBIN Hacoc ['uapaBindeckuit 19.02. 8848-49, ynp

npecc.

24, 25(1), 3 ctp
143
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45 JleiicTBHE KUAKOCTH U Ta3a HA MIOTPY)KCHHOE B HUX 1 20.02. §50, noxmnan
TEJIO.
46 | 3akoH Apxumena. 26.02. §51, ynp.26
47 | JlabopatopHas padora Ne§ «OmpeneneHnue 27.02. m. §§50,51
BBITAIKMBAIOLLIEH CUIIBL, IEHCTBYIOIIEH HA
MOTPYKEHHOE B KHUIAKOCTD TEIIOY.
48 | [1naBanue Tem. 04.03. §52, ynp27(1,2)
49 Pemrenue 3amau. 05.03. 8850-52,
3agaun 11
50 | Jlaboparopras pabota Ne9 «BrIsicHEeHUE YCIIOBHIA 1 |11.038. Yup27(3-5)
TUTABAHUS TeJla B )KUIKOCTH.
51 | [lnaBanwue cynoB. Bo3ayxormiaBaHue. 1 ]12.03. 8853,54,
yp28(1,2)
52 | Peurenue 3amay. 1 ]18.03. 8850-54, ymp
No29. Utoru
TJIaBHI 3
53 | KonrpompsHas padora Ne3 no teme «JlaBieHue 1 |19.03. . Utoru rnassi
TBEPABIX TEN )KUIKOCTEH U ra30By. 3,3cTp. 161
PABOTA U MOIIIHOCTD. DHEPTUS (15 u)
54 | Mexanunueckas pabota. EquHUIBI pabOTEHI. 1 |01.04 §55ynp30(1,3)
55 | MomHnocTe. EquHUIIBI MOLITHOCTH. 1 |02.04. 856ymnp31(1,3)
3 cTp. 170
56 ITpocTeie Mexanu3Mbl. Peruar. PaBHOBecHe crit Ha 1 08.04. 8857,58,
pblyare. JIOKJIQ/IbI
57 | MoMeHT CuIIbL. 09.04. §59 ynp32(1,2)
58 | Peryaru B TexHuke, OBITY B IPUPOJIC. 15.04. §60 ymp32(3-5),
JlabopaTtopnast pabota NelO «BrisicHeHHe yCinoBus 3 ctp. 180
pPaBHOBECHSI pbIYaray.
59 bioku. «30510TO€ TPaBUIIO MEXAHUKH. 1 16.04. 8861,62
yip33(1,2)
60 | Pemenue 3amau. 1 |22.04. Yup33(3-5),
§857-62
61 | LlenTp TsmKECTH TeEma. 23.04. 863
62 | YcnoBust paBHOBECHS TeJl. 29.04. 864
63 KoadduruenT nmose3snoro AecTBUS MEXaHU3Ma. 30.04. 865
Jlaboparopnas padota Nell «Omnpenenenne KI1/]
MIPH TI0TbEME TeJla 10 HAKIIOHHOM TIOCKOCTHY.
64 | Dueprus. [loTeHnanbHas U KHHETHYECKAs 1 |06.05. §§66,67 ynp 34
SHEPIHH.
65 [IpeBparieHue 0THOTO BHUJIa MEXaHUYECKOM 1 07.05. §68,11.§66,67,
JHEPIUU B IPYroil. yrp 35 ctp. 199
66 | KonrposabHas pabota Ne5 «PaboTa 1 MOIIIHOCTE. 1 |13.05. Hroru rnasel 4
DHeprus».
67-68 | [ToBTOpEHUeE. 2 | 14.05.
20.05
Peseps 3 |21.05
27.05
28.05
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TPEBOBAHMUS K YPOBHIO IIOAI'OTOBKH YYAIIUXCHA

B pezynemame uzyuenus kypca uzuxu 7 K1acca y4eHuK 00IHCeH.:

3HATH/TIOHUMATH

yMETh

CMBICT TIOHATUH: (U3HUYECKOE SBJICHNE, PU3NUICCKHI 3aKOH, BEIIECTBO, B3AUMOJICHCTBHC;

CMBICT (PU3UYECKUX BEITUYHH: ITyTh, CKOPOCTh, Macca, INIOTHOCTh, CHJIA, IaBJICHHE, padoTa,
MOIIIHOCTh, KHHETHYECKAs YJHEPTHs, MOTCHIIMATbHAS SHEPT UL, KOAPPUITUSHT ITOJIC3HOTO JCHCTBUS;

cMBbICT Gu3nyeckux 3akoHoB: [lackans, Apxumena;

OITMCBIBATEL U OOBSICHATD (1)I/IBI/I‘I€CKI/I€ ABJICHUSA: PABHOMEPHOC pr[MOJ'IHHCfIHOC JBWXCHUC,
nepeaavyy AaBJICHUA KUAKOCTSAMU U ra3aMu, IJIaBaHUEC TCII, )11/1(1)(1)}731/1}0,

UCI0JIb30BATh (pU3HUecKre TPUOOPHI U U3MEPUTENLHBIE HHCTPYMEHTHI JJIS1 U3MEPEHUS
(bu3NYECKUX BEIMYMH: PACCTOSIHUSA, TPOMEXYTKA BPEMEHH, MACChl, CHJIbI, TaBJICHMUS,

MIPEJICTaBIATh PE3yJIbTaThl U3MEPEHUN C TOMOILBIO TaOIUL, TPaMKOB U BBIABIIATH HA 3TOI OCHOBE
SMITUPUYECKHE 3aBUCHMOCTH: ITyTH OT BPEMEHH, CHJIBI TPEHUS OT CHJIbI HOPMAJIBHOTO JIaBJICHHUS,
CWJIBI YIIPYTOCTH OT Y/UIMHEHUS NIPYKUHBI;

BBIpaXKaTh PE3yJIbTaThl U3MEPEHUN U PACUETOB B eAMHUIAX MeXyHapOJHON CUCTEMBI,

IMPUBOJUTH MMPUMEPHI IMTPAKTUICCKOT'O UCITIOJIE30BaAHUA CbI/ISI/I‘—IeCKI/IX 3HAHHUI 0 MEXaHUICCKHX
SIBJICHUAX

pelaTh 3a/1a4i Ha IPUMEHEHNE U3yUYEeHHBIX (PU3NYECKUX 3aKOHOB;

OCYIIECTBIISITH CAMOCTOSITEIIHHBIN MMOUCK HH(OPMAIIMK €CTECTBEHHOHAYYHOTO COICPIKAHMSI C
WCTIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB (YUE€OHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO-
TIOMYJISIPHBIX U3aHHH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA), e 00paboTKy 1
MpEeJCTaBICHUE B PA3HBIX POpMax (CIOBECHO, C TOMOIIBIO TPAPHKOB, MAaTEMaTHUYECKUX CHMBOJIOB,
PUCYHKOB M CTPYKTYPHBIX CXEM);

HCIIOJIB30BATh HpI/I06peTeHHBIe 3HaHUs U YMCHHUSA B HpaKTH‘IeCKOP'I JACATCIIBHOCTU U HOBceI[HeBHOﬁ
JKU3HHU 1A PAaIUOHAJIbHOI'O UCITI0JIb30BaAHUS ITPOCTBIX MCXAHU3MOB, oOecneuyeHus1 0€30II1aCHOCTH B
IIpOoHECCE UCIIOJIBb30BaHUA TPAHCIIOPTHEIX CPEACTB.

MarepuajibHO-TeXHUYECKOe oOecreyeHue.

Texnnyeckue cpeacTBa 00y4eHUsl:

1. Hoyrbyxk

2. Teneuzop

3. Ilpunrep

4. TpoeKTop

5. 3KpaH

6. JOCTyn K MHTEpPHETY

Iudposrie 00pazoBaTebHbIC PeCypChl

1. «OtxpeiTas puzukan, OO0 «DU3NKOH.
2. «Jlaboparopusie paboTel» , 3AO «HoBBII AUCK.
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3. «OTkpeIThIE 00pa3oBaTeNbHbIE MOYIbHBIE MylbTUMeana cucteMb (OMC), ®LITUOP.
4. Oo6pa3oBarenbHblil komIuieke «Pu3uka. budnnoreka Harnsaubix nocobuit. 1C: O6pazoBaHme»
Oo0opynoBanne K J1a60paTOPHBIM padoTam
JlaGopaTopuasi padota Ne 1. «Onpedenenue yenvl Oenenus uzmepumenvrhoeo npubopay O0opynoBaHUE:
M3MEPHUTEIbHBIN WINHAP, CTAaKaH C BOJIOH, KOJIOA.
JladopaTopHas pa6ora Ne 2. «/3mepenue pazmepos manvix meny. O00pynoBaHue: JIWHEWKA, 1POOb,
rOpoX, Ur0JIKA.
JladopaTopHas pa6ora Ne 3. «/3mepenue maccvt mena Ha pviuaxcHvlx eecaxy. O00pyIOBaHUE: BECHI,
TUPHU, TPU HEOONBIIUX Tl Pa3HOM MaCCHI.
JlaGopaTopHuasi padota Ne 4. «M3mepenue obvema menay. O00pyAOBaHHE: MEH3YpKa, TeIa
HENPAaBWIBHON (POPMBI, HUTKH.
JladopaTopuas padora Ne 5. «Onpeoenenue nnomnocmu meepoozo meaay. O00pynoBaHUE: BECHI, THPH,
MEH3YpKa, TBEp0€ TeJI0, HUTKA.
JladopaTopHas padora Neb6. «/ padyuposanue npysrcuHvl u usmepenue cui
ounamomempom» OOOpynOBaHKE: AMHAMOMETD, IIKajla KOTOPOTOo 3aKpbiTa Oymaroii, Habop rpy3os,
IIITATHB.
JlabopaTopnasi pabora Ne7. «BulicHenue 3asucumocmu cuibl mpeHus om niouaou COnpukoCHOBEHUs.
mein u npudcumaroujeti cunvly O60pyIOBaHHE: TUHAMOMETD, IEPEBSHHBIN OpyCcOK, HAbOp rpy30B.
JladopaTopuas padora Ne8. «Onpeoenenue svimankusarouell cuisl, Oeticmayroueli Ha NOCPYHCEeHHOE 8
arcuokocmv menoy OGOpyaOBaHUE: TMHAMOMETP, IITATUB, JIBA TEJIa pa3HOTO0 00beMa, CTaKaHbl C BOJIOW U
HACBHIIIIEHHBIM PACTBOPOM COJIH B BOJIE.
JladopaTopHas padora Ne9. «Bvisichenue yciosus niasanus mei 8 HuoOKOCmuLy
O6opymoBaHue: BEChI, THPH, MEH3YpKa, MPOOUPKA-TIOTUTABOK C TIPOOKOH, MPOBOJIOYHBIN KPIOYOK, CYXOM
MIECOK, cyXas TpsIKa.
JlaGoparopHas padora Nel(. «Bwisichenue ycnosus pasrogecus puluazay
OOGopynoBaHue: pbryar Ha ImTaTHBE, HA0OP TPy30B, MacIITaOHAs IMHEWKA, TUHAMOMETD.
JladopaTopHnas pa6oraNell. «Onpeoenenue KII/] npu nooveme mena no HakioHHOU
ninockocmuy O00pynOBaHUE: JOCKA, TUHAMOMETD, JIUHEWKA, OpYyCOK, IITAaTHUB.
JdemMoHcTpauMoHHOE 000pYy/I0BaHUE.
IlepBoHauya/ibHbIE CBeIEeHUS] 0 CTPOEHUH BelllecTBa
1.Mogenu MoneKy BOABI, KUCIOPOAa, BOJOPOIA.
2.MexaHuueckas MOJieJib OPOYHOBCKOTO JIBHKEHHUSI.
3.HabGop CBUHIIOBBIX IUIUHAPOB.
B3aumopeiicTBue TeJl.
1.HaGop Tenexex.
2.HaGop nmuamHApOB.
3.IIpubop 11t teMOHCTpaIH BUIOB AeopMaluH.
4.11pyXUHHBIN U HUTSHOW MasiTHUKH.
5.JluHamomMeTp.
6.HaGop 6pyckoB.
JdaBJjieHne TBepAbIX TeJl, )KUAKOCTEH U ra3oB.
1.ITap ITackans.
2.CooO1aronuecs Cocy/sl.
3.bapomerp-aHepou.
4.MaHomerTp.
Pabora u MOIIHOCTD.
1.HaGop 6pyckoB.
2.JInHaMOMETpBHI.
3.Ppruar.
4.Habop 6110K0B.

17



	• коммуникативные умения докладывать о результатах своего исследования, участвовать в дискуссии, кратко и точно отвечать на вопросы, использовать справочную литературу и другие источники информации.

