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MHNOACHHUTEJIbHAS 3AIIMCKA

[Iporpamma no ¢u3uke Ha YpOBHE OCHOBHOT'O O0ILIEr0 0Opa30BaHUs COCTaBJIEHA Ha
OCHOBE IOJIO)KEHUI U TpeOOBaHUI K PE3yIbTaTaM OCBOEHHS Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTeibHOM MporpaMmel, ipeactaBieHHbIX B PI'OC 00O, a Takxke ¢
yu€ToM QeaepanibHON pabouel mporpaMmMbl BociuTanus U KoHUenuuu npenojaBanus
yuebHoro npeameta «duznkay. ComeprxaHue IporpaMMsl 1o (HU3MKe HAIpaBIeHO HA
(dbopMUpOBaHUE €CTECTBEHHO-HAYYHOW IPAMOTHOCTH 00YYaIOLIUXCsl K OPTaHU3AIIHIO
n3y4yeHus PU3MNKHU Ha AeATEILHOCTHOM OcHOBE. B mporpamme mo gusuke
YUUTBHIBAIOTCS BO3MOXHOCTH y4eOHOTO mpeaMeTa B peanuzanuu TpedoBanuit @I'OC
00O x mIaHUPyEMbIM JJUYHOCTHBIM U METAIIPEAMETHBIM pe3yJibTaTaM 0Oy4eHHUs, a
TaKKe MEXKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YU€OHBIX IPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus. [IporpamMmma o ¢usrke ycTaHaBIUBAET
pacrpeziesieHre yueOHOTO MaTepuaia mo rojgam o0ydeHus (1o kiaccam), mpeajgaract
MPUMEPHYIO TTOCIIEIOBATEIbHOCTh H3YUEHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS
MIPEIMETHOTO COJIEPKaHMSI U YU€TE BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIUXCSl.
[Iporpamma no ¢u3nke pa3paboTaHa ¢ UEIbI0 OKa3aHU METOAMYECKONH TOMOIIU
YUUTENIO B CO3aHUH paboyeil mporpaMMeI 1o yueOHoMY nipenmery. dusnka
ABJIETCA CUCTEMOOOPA3YIOIIMM JIJISl ECTECTBEHHO-HAYUHBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUecKue 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SBJICHUM, U3y4aeMbIX
XUMHEH, Onosorueid, actpoHoMuel u pusndeckoii reorpadueii, BHOCUT BKIIA]] B
€CTECTBEHHO-HAYUHYIO KAPTUHY MUpa, PEJOCTaBIIsIeT HauboJee sicHble 00pa3iibl
MPUMEHEHHS] HAyYHOTO METO0/1a O3HAHMSA, TO €CTh CII0CcO0a MOJy4YeHUs TOCTOBEPHBIX
3HaHu# 0 mupe. OJ1Ha U3 TIaBHBIX 3a/1a4 (PU3MUECKOT0 00pa30BaHusl B CTPYKTYpe
o01ero 06pa3zoBaHusi COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHON TPaMOTHOCTH
U MHTepeca K HayKke y oOydatonuxcs. 3yuenne ¢pusuku Ha 6a30BOM YpOBHE
MPEANoJIaraeT OBIaICHUE CIECAYIOIIUMU KOMIIETEHTHOCTSMHU, XapaKTepU3yroIuMu
€CTECTBEHHO-HAYUYHYIO IPaMOTHOCTb: HAYYHO OOBSICHATH SIBJICHUS, OLIEHUBATh U
MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEOBAHUS; HHTEPIIPETUPOBATH IAHHBIE U
MCIIOJIb30BaTh HAYYHbIE JOKA3aTENbCTBA JIJISl IOJyUYEHHUS] BHIBOIOBY.

enn u3yuenus: GpU3NKM HA YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHMsI ONpeieICHbI B
Konmnenuu npenogaBanust yueoHoro npeameta «Dusnka» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickoin @enepannn, peain3yommux OCHOBHbIE
o0mieobpa3oBaTenbHbIE IPOTPaAMMBI, YTBEPKAEHHOH pemenuem Komnernu
MunwucrepctBa npocsernienus Poccuiickoit deneparun (mpotokon ot 3 aekadps 2019
r. Ne TIK-4BH). Henu nzydyenus pusuku: npuoOpeTeHre UHTEpECa U CTPEMIICHHUS
00y4JarIMUXCsl K HAYYHOMY U3yUYEHUIO TPUPOIBI, Pa3BUTHE UX WHTEIUICKTYATbHBIX
TBOPUYECKUX CIIOCOOHOCTEMN; pa3BUTHE MIPEICTABIEHUI O HAYUHOM METO/IE TIO3HAHUS U
(dbopMUpoBaHHUE HCCIEA0BATENLCKOIO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
(hopMHUpOBaHUE HAYYHOIO MUPOBO33PEHUS KAK pe3yIbTaTa U3yUYE€HUs OCHOB CTPOCHHUS
MaTepuu U (yHAaMEHTAIbHBIX 3aKOHOB (PU3UKH; (POpMUpPOBaHUE MIPEICTABICHUN O



poiu GUBHKY JIIS Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA,
pa3BHUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oyayliei npodeccuoHaIbHOMU
NIeSITEIbHOCTH, CBSI3aHHOM C (PU3UKOM, TTOJATOTOBKA K JIajbHEHIIEMy 00YYeHHIO B 3TOM
HarmpaByieHud. JIOCTHKEHUE 3TUX TeJIel TPOrpaMMEI TI0 (PU3UKE HA YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHusi 00ECIEYNBACTCS PEIICHUEM CIETYIONINX 3a/1ay:
MpUOOPETeHNE 3HAHUIA O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, AJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX; IPHOOPETCHUE
YMEHHH OMUCKHIBATh U OOBSICHATH (PU3NYECKUE SBJICHUS C UCTIOJIb30BaHUEM
MIOJIYYCHHBIX 3HAHUI; OCBOSHUE METOJIOB PEIICHHUS MTPOCTEUIITNX PACUETHBIX 3a/1a4 C
MCIIOJIb30BAaHUEM (PU3UYECKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX
3a/1a4; pa3BUTHE YMEHUN HAOIIO1aTh TPUPOIHBIC SIBICHUS U BBIOIHSITH OIBITHI,
nabopaTopHbIe PadOTHI U AKCTIEPUMEHTAITFHBIC UCCIIEIOBAHUS C HCIOIE30BaHUEM
M3MEpUTEIbHBIX MPUOOPOB; OCBOCHUE TPUEMOB pabOThI ¢ HH(OpMaIIHeit
(bu3HYECKOT0 CoIepKaHms, BKITIOYas HHPOPMAITUIO O COBPEMEHHBIX JOCTHKEHUSIX
(bu3uKH, aHANIM3 U KPUTUIECKOE OIICHUBaHKNE MH(OPMAIIMK; 3HAKOMCTBO O chepamu
npodeccuoHanbHON e TENBHOCTH, CBI3aHHBIMU C (PU3UKOU, 1 COBPEMEHHBIMU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTIKEHUAX (u3ndeckoi Hayku. Ha n3ydenue
(¢u3ukn (6a30BBIN YPOBEHB) HA YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs OTBOJAUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleNn0), B 8 kinacce — 68 yacos (2 yaca B
Henento), B 9 knacce — 102 yaca (3 gaca B Henento). [Ipeqmaraemslii B mporpamMme 1o
(bu3HKe epeyeHb J1abopaTOPHBIX PabOT U OMBITOB HOCUT PEKOMEHIATEIbHBIN
XapakTep, yUYUTEIb JIeacT BIOOP MPOBEICHUS J1a00paTOPHBIX paOdOT U OIBITOB C
y4ETOM MHAMBUIYATBHBIX OCOOCHHOCTEH 00YYArOIIUXCS, CIIICKA
AKCIIEPUMEHTANIBHBIX 3aJaHHM, TIPEIJIaraéMbIX B paMKaX OCHOBHOT'O
rOCyJapCTBEHHOTO YK3aMeHa 0 (PU3HKeE.



COAEPXKXAHUE OBYYEHUA

7 KIIACC

Pasznen 1. @usuka 1 e€ posib B IO3HAHUU OKPYKAKOIIEr0o MUpa

®usuka — HayKa o pupoAe. ABnenus npupoibl. PU3nyYecKue IBICHUS
MEXAHUYECKHE, TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
duznyeckue BeIMUUHbI. M3Mepenne gpusndyeckux BennuuH. Gusndeckue npubopsl.
[Torpemnocts n3Mepenuit Mexaynapoanas cucreMa eaunui. Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKU U3Y4arOT NIPUPOy. ECTECTBEHHO-Hay4YHbII METOI IO3HAHUS:
Ha0JII0/IEHHE, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBM)KEHHUE THIIOTE3, SKCIIEPUMEHT
0 MIPOBEPKE runoTe3, 00bsicCHeHHe HabogaeMoro sBineHus. Onucanue GU3nIecKux
SIBIIEHUIN C IOMOIIBIO MOJEJIEN.

Jlemoncmpayuu
e MexaHUYECKHE, TEIUIOBhIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.
o dusnueckue MpUOOPHI U MPOLIeYypa MPSIMBIX U3MEPEHHUI aHATIOTOBBIM U
1 (ppOBBIM TPHOOPOM.

Jlabopamopnvle pabomsi u onwvimol

OmnpenesneHue EHbI AeEHUS KAl U3MEPUTEIBHOTO MTPUOOpa.
N3mepenue 00bEéMa )KUAKOCTH U TBEPAOTO Tea.

Ornpenenenrie pa3sMepoB MajbIX Tel.

Ornpenenenne pasMepoB MajbIX TEJ

N3mepenue maccel Tena

Paspnen 2. IlepBoHauyaibHbIe CBEACHUSI O CTPOCHUH BelleCcTBA

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, 10Ka3bIBAIOIINE
JUCKPETHOE CTPOEHME BenlecTBa. J|BrkeHne yactul BemecTBa. CBs3b CKOPOCTH
JIBUKEHUS 9acTHI C TemrepaTypoil. bpoyHoBckoe nBmxkenue, nuddysus.
B3aumopelicTBre yacTull BEIIECTBA: MPUTKEHUE U OTTAaJIKUBaHUE. ATperaTHbie
COCTOSIHHSI BEIIIECTBA: CTPOSHHUE Ta30B, KUJIKOCTECH U TBEPBIX (KPUCTALITUYECKUX )
Tell. B3anmMoCBs3b MEXy CBOMCTBAMH BELIECTB B PA3HBIX ArPETraTHBIX COCTOSHUAX U
WX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOIBI.

Llemoncmpayuu
e HalGmoneHrue OGpoOyHOBCKOTO ABUKEHUS.
e HabGmonenue nuddys3un.
e HaOGmoienue SsBIeHUH, OOBSICHSIIONTUXCS MPUTSKEHUEM WM OTTaJTKUBAHHEM
YaCTHII BEIIECTBA.



Jlabopamopnuvle pabombi u onvimol

OreHka TuamMeTpa aToMa METOJIOM PSOB (C HCIOJIb30BaHUuEM QoTorpadmii).
OmBITHI IO HAOTIOICHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CHUIJT MOJICKYJIIPHOTO TIPUTSKEHUS.

Onpe}:[eneHI/Ie INIOTHOCTHU TBEPAOI'O TCJIA.

Paznen 3. /IBu:xeHMe M B3auMoecTBHE TeJl

Mexannueckoe qBHKeHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE JBHKEHHE. CKOPOCTD.
Cpenusist CKOpOCTb NPU HEPABHOMEPHOM JBMKEHUH. PacuéT myTu u BpeMeHu
JBIKEHUS. SIBeHre nHepuuu. 3akoH nHepuuu. BzanmoaelicTBie Tenn Kak npuynHa
M3MEHEHHUs CKOPOCTHU JBUKEHHUs Tell. Macca Kak Mepa HHEpTHOCTH Tena. [oTHOCTh
BemecTBa. CBs3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.
Cuiia Kak XxapakTepuCcTUKa B3auMoaecTBus Tei. Cuia ynpyroctu u 3akoH ['yka.
N3mepenune cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBICHHUE TATOTEHUS U CUIIA TSKECTH.
Cwita TskecTH Ha apyrux mia”eTtax. Bec tena. HeBecomocTs. Cnoxxenue cun,
HaIlpaBJICHHBIX MO OAHOU npsimoil. PaBHoaeiicTByromas cui. Cuina Tpenus. TpeHue
CKOJIbJKCHUS U TPEHUE MOKOsl. TpeHue B NpUpoJIe U TEXHUKE.

Jlemoncmpayuu

HaGnronenne MexaHU4eCKOro ABMXKCHUS Tella.

N3Mepenne CKopocTH NMPsIMOJTMHEMHOTO ABUKCHUS.
HaGmtonenue sBieHus: HHEPIUU.

HabGmtoienue u3MeHeHus: CKOpOCTH MPU B3aUMOJICHCTBHUH TEJL.
CpaBHeHME Macc Mo B3aUMOJICHCTBUIO TEJ.

CnoxxeHue cuil, HapaBJIEHHBIX 110 OJJTHOM IPSIMOM.

Jlabopamopnvie pabomul u onvimoi
® OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSKEHUS (J1edopmarirm)
MPYXUHBI OT MPUIOKEHHOMN CUIIbl. OMBITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
CUJIBI TPEHUS CKOJIBKEHHMS OT Beca TeJla U XapaKTepa COIMPUKACAIOIIMNXCS
IIOBEPXHOCTEM. .
e lccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT ILIOIIAAN
CONPUKOCHOBEHUS TEJI, IPYKUMAIOIEH CUJIBbL, PO/Ia IIOBEPXHOCTH.



Pa3znea 4. /laBienune TBEPABIX TeJl, JKMIKOCTEH U ra3oB

Hasnenne. CriocoObl yMEHbIIICHUS U yBEIMUEHUS JAaBieHud. JlaBnenue rasa.
3aBUCUMOCTD JJaBJICHUS T'a3a oT 00bEMa, Temnepatypsl. [lepenada naBiaeHus
TBEPABIMU TEJIAMH, KUJAKOCTIMH U TazaMu. 3akoH [lackains. [TaeBMaTnueckue
MAaIIMHbI. 3aBUCUMOCTD JaBJICHHS KUJKOCTH OT TIIyOUHBI. [ uapocTaTuueckuii
napanokc. CooOmaroniuecs cocyasl. I 'uapasinnueckue Mexanu3Mbl. ATmocdepa
3emun u atMocepHoe napieHue. [I[puuuHbI CylecTBOBaHUS BO3AYIIHON 000JI0UYKH
3emuin. OnbiT Toppuuenu. U3mepenne atMmochepHOro JaBieHus. 3aBUCUMOCTh
aTMOC(EPHOTO IaBJICHHS OT BHICOTHI HaJ ypoBHEM Mops. [Ipubopsr mist n3mepeHus
aTMocepHoro aasieHus. JleiicTBUE )KUIKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TEJIO.
BrrtankuBatomas (apxumesioa) cuia. 3akoH Apxumena. [InaBanue Ten.
BosayxomnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIaBJIECHUS T'a3a OT TEMIEPATYPBHI.
[lepenava naBieHUs )KUAKOCTHIO U TA30M.
Coobmmaronuecs CoCybl.

I'mapaBnmueckuil mmpecc.

[IposiBienue aeicTBust aTMOCc(hepHOTO TaBICHUS.

3aBUCHMOCTD BBHITAJIKMBAIOIIECH CUIIBI OT 00bEMA OTPYKEHHOM YacTh Tea U
IJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIbI BECY BHITCCHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TeN: IUIABAHUE WIIM MOTPYKEHHUE TEJT B 3aBUCUMOCTHU OT
COOTHOILIEHUS IUNIOTHOCTEN TENa U KUIKOCTH.

Jlabopamopnvie pabomoel u onvimol
e OrmpeneneHne BhITAIKABAIOLIEH CUIIbL, JEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KHUJIKOCTb.
e BrisicHeHUE yCI0BYS MJIaBaHUS TEJIA B JKUIKOCTH.



Pa3zgen 5. Pabora 1 MOIIHOCTH. JHeprust

Mexanndeckas pabota. MomHocTh. [IpocThie MEXaHU3MBIL: pbIYar, OJI0K, HAKIOHHAS
I0cKocTh. [IpaBuiio paBHOBecHs pbruara. [I[puMeneHre npaBuia paBHOBECHS phlyara
K 0110Ky. «3os0T0oe nmpaBuiio» MexaHuku. KIIJ] mpocteix Mexanu3zmoB. IIpocTeie
MEXaHHU3MBbI B OBITY U TeXHUKe. MexaHnueckas sHeprus. Kunernueckas u
noTeHIManbHas saeprus. [IpeBpamenue oqHOTO B2 MEXaHUYECKON SHEPTHH B
Apyroi. 3aKOH COXpaHEHUS DHEPTUU B MEXaHUKE.

Jlemoncmpayuu
e [Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvle pabomsi u onvimol
e llcciaenoBaHue yCIIOBHI paBHOBECHS pbIvara.
o l3mepenue KIIJ[ HaKIOHHOM IJIOCKOCTH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHMUSA
N3ydenne Gpu3nku Ha ypoBHE OCHOBHOTO 00111ero o0pa3oBaHus HAIIPABJICHO Ha
JTOCTH>KEHHUE JINYHOCTHBIX, METAMPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJbTATDbI
B pe3ynbTare uzydenus: Gu3nku Ha YpOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUs y
oOyuarorerocst 0yayT copMHUpPOBaHbI CIAEAYIOMINE JIMYHOCTHBIE PE3yJbTAThl B YACTH:

1) naTpMOTHYECKOr0 BOCTIMTAHMSA

IIPOSIBJIEHNE MHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
¢u3nyeckoil HayKH; IEHHOCTHOE OTHOIIEHHUE K JTOCTHKEHHUSIM POCCUUCKUX
Y4EHBIX-(DU3UKOB;

2) rpa;KIaHCKOI0 ¥ AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTb K AKTUBHOMY YYaCTHIO B 00CYKJ€HUHU O0IIECTBEHHO-3HAYUMBIX U
THYECKUX MPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
(Gu3MKK; 0OCO3HAHUE BaXKHOCTH MOPAIbHO-3TUYECKUX MPUHIUIIOB B ACSTEILHOCTH
Y4YEHOTO;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA:
BOCHPHSITHE CTETUYCCKUX KaueCTB (PHU3NICCKON HAyKH: €€ TApMOHUIHOTO
MMOCTPOCHHMSI, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) HEHHOCTH HAYYHOT 0 O3HAHUA:

OCO3HAHME [IEHHOCTH (PU3NYECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA TTO3HAHUS
MHpPa, OCHOBBI PA3BUTHUS TEXHOJIOTHH, BaXKHEHIIIEH COCTABISAIONICH KYJIbTYPHI;
pa3BUTHE HAYYHOU JTI0003HATEIBHOCTH, UHTEPECA K UCCIIE0BATEIbCKOM
NesATEebHOCTH;

S5)popMupoBanusi KyJabTYypPbl 310POBbSI M IMOLUMOHAJIBHOI0 0JIATOMOJIYy YU
OCO3HAaHME LIEHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUp€, BAXKHOCTH MPaBUJI 6€30MacCHOI0 MOBEACHHS Ha TPAHCIIOPTE, HA TOPOTax, C
MEKTPUUYECKUM U TETUIOBBIM 00OPYIOBAaHUEM B JIOMAIIIHUX yCIOBHSIX;
c(hopMUPOBAaHHOCTH HaBbIKa peIeKCHu, TPU3HAHUE CBOECTO IIpaBa Ha OIIMOKY U
TAKOI'0 e MpPaBa y IPyroro 4ejoBeKa;

6) TPy10BOT0 BOCIIMTAHUS:



aKTUBHOE y4acTHE B PELICHUH MPAKTHYECKUX 3aJ]1a4 (B paMKax CEMbH,
o0pa3oBaTebHOIN OpraHu3aluy, ropojia, Kpasi) TEXHOJIOIMYECKOW U COLMaIbHOM
HalpaBJIEHHOCTH, TPEOYIOLIUX B TOM YHcie U (PU3NUYECKUX 3HAHUI; HHTEpEC K
MPaKTUYECKOMY U3YUEHHIO Ipoeccui, CBI3aHHbIX C (PU3UKOM;

7) 3K0JIOTHYECKOT0 BOCTIMHTAHUSI:

OpHEHTaIUs Ha MPUMEHEHNE (PU3NIECKIX 3HAHUH ISl pEIIeHus 3a1a4d B 00J1acTi
OKPY’KaloIIeH cpelibl, IITAHUPOBAHUS TIOCTYIKOB U OIIEHKHA UX BO3MOXKHBIX
MOCTIICTBUH JIJIs1 OKPY’KAIOLIEH CpeJbl; OCO3HAHUE TI00AIBHOTO XapaKTepa
9KOJIOTUYECKHX TIPOOJIEM U ITyTeH UX PEUICHHMS;

8) apanTanmumn K N3MEHAIIUMCS YCJIOBHSAM CONMAJBLHOM U MPUPOIHOM Cpeabl:
MOTPEOHOCTH BO B3aWMO/ICHCTBHH MPH BBHITOJIHEHUH UCCIISOBAHUN U POCKTOB
(hU3UYEeCKOl HAMIPaBIEHHOCTH, OTKPBHITOCTH OMBITY U 3HAHUSM JPYTUX; TTOBBIIICHHUE
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO JIEATEIbHOCTD; MOTPEOHOCTH B
(hopMUPOBaHUHN HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH UACH, IIOHSITHS,
TUTIOTE3bI 0 (PU3NUECKUX 00BEKTAX U SBICHUSIX; OCO3ZHAHUE NEPUIIUTOB COOCTBEHHBIX
3HaHUH U KOMIIETCHTHOCTEH B 001aCTH (PU3UKH; TUTAHUPOBAHKIE CBOETO Pa3BUTHS B
MPUOOPETEHNH HOBBIX (PM3MYCCKUX 3HAHHH; CTPEMIICHUE aHAITU3UPOBATh M BBISIBIISATH
B3aMMOCBSI3U TIPUPO/IbI, OOIIIECTBA U SKOHOMHUKH, B TOM YHCJIE C UCIIOTH30BAHHEM
(hU3UYECKUX 3HAHUI; OIIEHKA CBOMX JIEHCTBHU C YIETOM BIUSHUS Ha OKPYKAIOIIYIO
cpeany, BOBMOXKHBIX TTI00aIbHBIX TIOCIIEICTBH.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHHS MporpaMMBbI 10 GU3HKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpasoBaHus y o0y4arorierocs OyayT cpopMupoBaHbl METaNPEIMETHBIE PE3YIbTaThI,
BKJTFOYAIOIIHE TTO3HABATEIBHBIC YHUBEPCAILHBIC YICOHbIE ICHCTBHSI,
KOMMYHHUKATUBHBIE YHUBEpCAIbHBIC yUeOHBIC IEHCTBUS, PETyISATHBHBIC
YHHBEPCAIIbHBIC YUCOHBIC JICHCTBHS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

ba3oBbIe JJornuyeckue aeiicTBUA:

BBISBJISITH M XapaKTePU30BaTh CYIICCTBEHHbBIC TPU3HAKHA OOBEKTOB (SIBJICHUI);
yCTaHABIMBATh CYIECTBEHHBIN MPU3HAK KIacCU(UKAIIUNA, OCHOBAHUS JIJIs
0000111eHUsI U CPAaBHEHMS; BBISIBIISITH 3AKOHOMEPHOCTH U TPOTUBOPEYHS B
paccMaTpuBaeMbIX (DaKTax, TaHHBIX U HAOIIOACHUSAX, OTHOCAIIUXCS K (PU3UIECKUM
SIBJICHUSIM;, BBISIBIIATH TPUYHHHO-CIICJICTBEHHBIC CBSI3U MTPH U3yUYEeHUU (HU3HUUECKIX
SIBJICHUH U TIPOLIECCOB, JIeJaTh BHIBOJbI C UCTIOIb30BaHUEM JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOU€HUM, BBIIBUTATh TUIOTE3bl O B3aUMOCBS3SIX (PU3MUECKUX
BEJIUYHH, CAMOCTOSITEIIbHO BRIOUPATh CIIOCO0 perieHnst yaeOHOH pu3nueckoi 3amaun



(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHHUS, BEIOOP HauboJee MOAXOSIIETO ¢
y4€TOM CaMOCTOSITENIbHO BBIIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBarenbCKue 1eCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK UCCIIEeI0BATEIbCKUN HHCTPYMEHT MO3HAHMUS;

MIPOBOJIUTH MO CAMOCTOSITEILHO COCTABICHHOMY IJIAHY OTIBIT, HECIOKHBIN
(hU3UYeCKUil SKCIEPUMEHT, HEOOJBIIIOE UCCIIET0BAHNE (PU3UUECKOTO SBJICHHUS;
OLICHUBATh Ha IPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMAIIHIO, MTOTYUYEHHYIO B XO/€
WCCIIEIOBAHUS UM HKCIIEPUMEHTA;

CaMOCTOSITENBHO (HOPMYITUPOBATH 0OOOIIEHHS U BHIBOBI IO PE3YIIbTaTaM
MPOBEIEHHOTO HAOIOIEHUS, OTIbITA, UCCIICIOBAHNUS,

MIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE (DU3NUECKUX MTPOIIECCOB, a TAKKE
BBIJIBUTATH MPEATNOI0KEHUS 00 X PA3BUTHH B HOBBIX YCJIOBUAX M KOHTEKCTaX.

Pab6ora ¢ undgopmanuei:

MPUMEHSATh Pa3IUUHbIe METO/Ibl, ”THCTPYMEHTHI U 3alIPOCHI IPU MOUCKE U 0TOOpE
MH(}OPMALIMK WU JaHHBIX C YUETOM MPEIOKEHHON yueOHOM Pu3nyeckoil 3aaauu;
aHaJM3UPOBaTh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIMIO PA3THUHBIX
BUJIOB U ()OpPM MpeACTABICHMUS;

CaMOCTOSITEIbHO BHIOMPATh ONTUMANIbHYIO (hOpMY IIpe/icTaBiIeHUsl HH(OPMALIUU U
WUIIOCTPUPOBATH pEIIaEMbIE 33Ja4H HECIOKHBIMU CXEMaMH, AMarpaMMaMu, HHON
rpaguKoi U UX KOMOWHAILIUSIMHU.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS:

B X0/ 0OCYK/IeHUsI yueOHOT0 MaTepuaia, pe3yJibTaToB Jab0paToOpHBIX paboT U
MIPOEKTOB 33J1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIa€MOU TEMbI ¥ BBICKa3bIBaTh HJICH,
HaIleJICHHBIC Ha PEIIeHUE 3a/1a4M U OAepKaHue OJIaroXeIaTeIbHOCTH OOIICHUS;
COTIOCTABJISTH CBOM CYXKJICHHUS C CYXKJIEHUSMU JPYTUX YYaCTHUKOB JTUANIOTA,
O0OHApYKUBATh PA3IMUNEC U CXOACTBO MO3UIINN;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

MyOJIUYHO TIPEJICTABISTh PE3YIbTAThI BRITOJIHEHHOTO (PU3UUYECKOTO OTIhITa
(3KCTIEpUMEHTA, UCCIICIOBAHUS, IIPOCKTA). IOHUMATh M MCIIOJIh30BaTh IPEHMYIIICCTBA
KOMAaH/IHOW W MHAWBUIYaJIbHON paOOTHI MIPH PEIICHUU KOHKPETHOU (PU3NYECKON
poOIEeMBI;

MPUHUMATH IIeJTH COBMECTHOM JCATCIIBHOCTH, OPTaHU30BBIBATh JCHCTBUS 110 €6
JOCTHKEHUIO: PACTIPEIEISITh POJIH, 00CYKIATh TIPOIECCHI U PE3YIIBTAThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JTFOJIEH;

BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTAsI KAYECTBEHHOTO pe3yibTaTa 1o CBOEMY
HAIPABJICHUIO ¥ KOOPIUHUPYS CBOU JACHCTBUS C IPYTUMHU WICHAMU KOMaH/IbI;



OLIEHMBATh Ka4€CTBO CBOETO BKJIaJa B OO MPOJYKT MO KPUTEPUSIM,
CaMOCTOATENBHO CPOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOIEHCTBUSI.

basoBble uccienoBarebCKue 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK UCCJIEeI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;

MIPOBOJIUTH MO CAMOCTOSITEIILHO COCTABICHHOMY IJIAHY OTIBIT, HECIOXKHBIN
(hU3UYeCKUil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIET0BAHNE (PU3UUECKOTO SBJICHHUS;
OLICHMBATh HAa IPUMEHUMOCTb U JOCTOBEPHOCTh UH(OPMAIIUIO, TIOTYUYEHHYIO B X0OJI€
WCCIIEIOBAHUS UK DKCIIEPUMEHTA;

CaMOCTOSITEIBHO (hOPMYITUPOBATH 000OIIEHUS U BHIBOIBI TIO PE3YNIbTaTaM
MPOBEIEHHOTO HAOIOIEHUS, OTIbITA, UCCIICIOBAHNUS,

MIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIIEee pa3BUTHE (DU3NUECKUX MTPOIIECCOB, a TAKKE
BBIJIBUTATH MPEATNOI0KEHUS 00 X PA3BUTHH B HOBBIX YCJIOBUAX M KOHTEKCTaX.

Pa6ora ¢ undgopmanmeii:

MPUMEHSATH Pa3IUYHbIe METO/Ibl, ”THCTPYMEHTHI U 3alIPOCHI IPU MOUCKE U 0TOOpE
MH(}OPMALIMK WU TaHHBIX C YUETOM MPEIOKEHHON yueOHOM Pu3nyeckoil 3aaauu;
aHaJM3UPOBaTh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMALIUIO Pa3TMYHBIX
BUJIOB U ()OpPM MpeACTaBICHHUS;

CaMOCTOSITEIbHO BEIOMPATh ONTUMANIbHYIO (hOpMY IIpe/icTaBIeHUsl HH(OPMALIUU U
WUIIOCTPUPOBATH pEIIAEMbIE 33Ja4H HECIOKHBIMU CXEMaMH, AMarpaMMaMu, HHON
rpaguKoi U UX KOMOWHALIUSIMHU.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS:

B X0/ OOCYKJIeHUsI yueOHOT0 MaTepuaa, pe3yJbTaToB JJa00paTOPHBIX padboT U
MIPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYIIIECTBY OOCYKa€MOM TeMbI M BBICKA3bIBaTh HJICH,
HaIleJICHHBIC Ha PEIICHUE 3aa9d U TIOJIJICp)KaHue OJIaroKenaTeIbHOCTH OOIICHHMS,
COTIOCTABJISTH CBOM CYXKJICHHUS C CYXKJIEHUSMU JPYTUX YYaCTHUKOB JTUANIOTA,
O0OHApYKUBATh PA3IMUNC U CXOACTBO MO3UIINN;

BBIPQ)KATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUChMEHHBIX TEKCTAX;

MyOJTUYHO TIPEJICTABISTh PE3YIbTAThI BHITOJIHEHHOTO (PU3UUYECKOTO OTIhITA
(3KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

MMOHUMATh W UCTIOJIH30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ MHIUBUTYAIBHON pabOTHI
IIPU PEIICHUH KOHKPETHON (PU3NUECKOi MpoOIeMbl;

MPUHUMATH IIeJTH COBMECTHOM JCATCIIBHOCTH, OPTaHU30BBIBATh JCHCTBUS 110 €6
JOCTHKEHUIO: PACTIPEIEISITh POJI, 00CYKIATh IPOIIECCHI U PE3YJIBTATHl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JTFOJIEH;

BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTAsI KAUECTBEHHOTO Pe3yiIbTaTa M0 CBOEMY
HAIPABJICHUIO ¥ KOOPJIUHUPYS CBOU JACHCTBUS C IPYTUMHU WICHAMU KOMaH/IbI;



OLICHMBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENBHO CPOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOIEHCTBUSI.

PeryasiTuBHBIC YHHBEpPCAJIbHbIE YUeOHbIC AeiiCTBUS

Camoopranuszanmsi:

BBISIBJIATH IIPOOJIEMBI B )KM3HEHHBIX U Y4EOHBIX CUTYalUsX, TPEOYIOIIMX /ISl peIIeHUs
(bu3nYecKux 3HaHU;

OpPUEHTUPOBATHCA B PA3IMYHBIX MOAX0JaX MPUHATHUS pEelIeHUH (MHIUBHyaJIbHOE,
NPUHATHE PEIIEHUs B TPYIIE, IPUHIATHE PELICHUH rpyNIoi);

CaMOCTOSITENIBHO COCTABIIATH aJITOPUTM pEIIeHUs] PU3NYECKOM 3aaun WM IJIaHa
HCCIIeI0BAaHUs C YYETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBATh MpeajaraéMble BApUaHThl PelleHU;

JieN1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPO./1b, IMOLHOHAJIBHBIM HHTEJICKT:

JaBaTh JICKBAaTHYIO OLICHKY CUTYAallMM U MpeJIararh IIaH €€ N3MECHEHMS;

OOBSICHATD IPUUYUHBI JOCTHKEHUS (HEJOCTHXKEHNUS) pe3yJIbTaTOB A TEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B JAESITEIILHOCTH (B TOM YHCJI€ B XOJ] BBIMOJIHEHUS (PU3UYECKOTO
MCCIIEZIOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX 0OCTOSITENBCTB, U3MEHUBIIUXCS
CUTYallMl, yCTAaHOBJIEHHBIX OIMOOK, BOSHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM.

CTaBUTb ce0s HA MECTO JIPYrOro 4eJoBeKa B X0JI€ CIIOpa WK AUCKYCCUU HAa HAyYHYIO
TE€MY, IOHMMaTb MOTUBBI, HAMEPEHUS U JOTUKY JPYTOro.

MpU3HABATh CBOE MMPAaBO HA OUIMOKY MPH pelIeHnH (HU3NYECKUX 3a]a4 WIH B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE JK€ IIPAaBO IPYIroro.

NPEJMETHBIE PE3YJIBTATDBI

K xoHIly 0OyueHus B 7 KJIacce MpeIMETHBIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIXKHBI
OTpaxath CPOPMUPOBAHHOCTD y O0YUAFOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATH: (PU3HYECKHE U XUMUYECKHE SBICHUS, HAOII0IeHHE,
IKCIIEPUMEHT, MOJIE]Tb, TUIIOTE3a, CANHUIIBI (PU3HMYCCKUX BEITMYUH, aTOM, MOJICKYJIa,
arperaTHbIe COCTOSTHHS BenecTBa (TBEPOE, KHUIKOE, Ta3000pa3HOE), MEXaHUIECKOe
IBIDKEHHE (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEIHOE), TPACKTOPHS,
PaBHOJICHCTBYIOIIAs CHJI, IeopmMartus (yrpyrasl, IiacTHIecKas ), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuuarts siBieHus (quddysus, TeroBoe ABHKCHUE YaCTHI] BELIECTBa,
pPaBHOMEpHOE JIBI)KEHHE, HEPAaBHOMEPHOE JABHKCHUE, HHEPLHS, B3AUMOJICHCTBHE T,
paBHOBECHE TBEP/BIX TEJ C 3aKPEIUIEHHOW OCHIO BPALICHUS, IIepeaaya JaBICHUs
TBEPBIMU TEJIAMH, JKUJIKOCTSIMH U Ta3aMu, aTMOc(epHOe JIaBlIeHHE, TUTaBaHKE Tell,



MpEBpaIICHUsI MEXaHUUYECKOW SHEPTUH) TI0 OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX AaHHOE (PU3HUECKOE SBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOIIEM MHUPE, B
TOM 4Kclie (PU3nyecKue IBICHUS B MPUPOE: IPUMEPDI JIBUKEHUSI C PA3IMUYHBIMU
CKOPOCTSIMU B KMBOW U HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JaBJICHUS HA JKUBOUW OpraHu3M, IJ1aBaHUE PbIO,
pbluary B TeJie 4YeJIOBEKa, IPHU 3TOM MEPEBOUTDH MPAKTUUECKYIO 33/1a4y B yUeOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3HUUECKUX SIBJICHUN;

OMUCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3UUECKUE SABJICHUS, UCTIONIB3YS (PU3UUECKUE
BEITUYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, TyTh, CKOPOCTh, CPETHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TEJa, CUJIa TPEHUS, JaBJICHUE
(TBEpAoOro Temna, KUIKOCTH, T'a3a), BRITAIKUBAIOIIAS CUJIa, MEXaHUYeCKas paboTa,
MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOO (UIIUEHT MOJIE3HOTO JEeHCTBUS
MEXaHU3MOB, KHHETHUECKAsl U MTOTEHIIMAIbHASI SHEPT U ), IPU ONKUCAHUH TPABUIHHO
TPaKTOBaTh PU3MUECKUN CMBICIT UCTIOJIB3yEMbIX BEJIMYUH, UX 0003HAYCHUS U
eAMHUIIB (PU3HUECKUX BEJIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(bU3UYECKYIO BEIMUUHY C APYTUMU BEIMUUHAMH, CTPOUTH TPAPUKH U3YICHHBIX
3aBUCUMOCTEN (PU3NUECKIX BEITUYHH;

XapaKTepu30BaTh CBONCTBA TeJ, (PU3NYECKHUE SIBICHHS U MPOIIECCHI, HCTIOIb3YS
MpaBuiia CI0KEHUsI CUIT (BJIOJIb OJTHOM MIpsiMoit), 3akoH ['yka, 3akoH [lackans, 3aKkoH
Apxumena, mpaBUIIO paBHOBECHUs pblyara (0J10Ka), «30J0TOE MPABHUII0» MEXaHHUKH,
3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUHU, TIPU ITOM J1aBaTh CIIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMKUCHIBATh €0 MAaTEMAaTHYECKOE BHIPAKECHHUE;

OOBSCHATH (PU3UUECKHE SIBJICHUS, TPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYyaIlui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISITh
MPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMUECKUX II1aroB C
oropoi Ha 1—2 U3yYEeHHBIX CBOMCTBA (PUBUUECKUX SBICHUH, PU3NIECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

penath pacu€THbIC 3a1a9u B 1—2 IEUCTBUSI, UCTIONB3YsI 3aKOHBI U (HOPMYJIBI,
CBSI3BIBAIONINE (PU3UYECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4u
3aMUCHIBAaTh KPATKOE YCIOBHUE, OJICTABISITH (PU3UUYECKHE BEIMUMHBI B (POPMYIIBI 1
MPOBOJUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOUMBIC ISl PEIICHUS
3a/1a4, OIICHUBATh PEATUCTUYHOCTH MOJYICHHON (PU3HMUECKON BETUIMHBI,
pacro3HaBaTh POOJIEMBI, KOTOPHIE MOKHO PEIIUTh P MOMOIIN (PU3NIECKUX
METOOB, B OMMCAHUU UCCIEAOBAHUS BBIJCIATH IPOBEPSEMOE PEANOI0KEHUE
(rumoresy), pa3audaTh U UHTEPIPETUPOBATH MOJIYICHHBIN pe3yabTaT, HAXOAUTh
OIIMOKH B XOJIE OMBITA, JIETATh BEIBOJIBI 110 €r0 pe3yJIbTaTaM;

MIPOBOUTH OIBITHI IO HAOTIOACHUIO (PU3HUECKHUX SIBICHUHN WM (PU3UYECKIX CBOUCTB
Ten: GopMyIUPOBaTh MPOBEPSIEMbIE TIPEAIOIOKEHUS, COOMPATh YCTAHOBKY U3
MPEITI0KEHHOTO 000PYAOBaHMSI, 3aIIMCHIBATH XOJT OMBITA M (JOPMYIIUPOBATH BHIBO/IBI,



BBITNIOJIHATH MIPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHU, MaccChl Tesa, 00bEMa, CHIIBI U
TeMIepaTyphl C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, 3aIIUCHIBATH
HOKa3aHMs IPUOOPOB C YUETOM 3aJJaHHON aOCOIIOTHOM MOTPEeIIHOCTH U3MEPEHUI;
MIPOBOJIUTH MCCJIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3UYECKON BETMUUHBI OT JPYTOil C
UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCHMOCTH IIyTH PABHOMEPHO
JBUKYLIErOCs TeNa OT BPEMEHH JBUKEHUS TEJA, CUIIbl TPEHUS CKOJIBKEHHS OT Beca
TeNa, KauecTBa 00pabOTKH MOBEPXHOCTEHN TENl MU HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOLIA/IA CONPUKOCHOBEHUS TEJI, CUIIBI YIIPYTOCTH OT yJJIMHEHUS IPY>KHUHBI,
BBITAJIKMBAIOLLEH CHIIBI OT 00bEMA NOTPYKEHHOM YACTH TeJla ¥ OT IVIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT IITyOHHBI, Ha KOTOPYIO
MOTPY’KEHO TEJIO0, YCIOBUM TUIaBaHUs Tell, YCIOBUM paBHOBECHs pbhlyara 1 OJI0KOB,
y4acTBOBATH B IJIAHUPOBAHUU YU€OHOTO HCCIIEJOBaHMs, COOMPATh YCTAHOBKY U
BBITNOJIHATD U3MEPEHHUS, CIIEYs IPEI0KEHHOMY IUIaHy, (PUKCUPOBATH PE3yJIbTAThI
MOJIYY€HHOM 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BUJIE€ IPEIIOKEHHBIX TaOIHIL U
rpauKoB, enaTh BHIBOJBI [0 pe3yIbTaTaM UCCIEAOBAHMUS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJIMYHMH (INIOTHOCTH BEILIECTBA
AKUJKOCTU U TBEPOTO TeNa, CUjla TPEHUS CKOJIbKEHUS, JaBICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CHJIA, JEMCTBYIOIIAs HA TOTPYKEHHOE B )KUJKOCTh TEIO,
KO3(PUIMEHT MOJE3HOTO JeHCTBUS MPOCTHIX MEXAaHU3MOB), CIIEAYS MPEIJI0KEHHON
WHCTPYKILMHU: NIPU BBIMOJHEHUN U3MEPEHHUIM COOMPATh HKCIIEPUMEHTAIBHYIO
YCTAaHOBKY U BBIYUCIIATH 3HAUYEHUE NCKOMOW BEJINYMHBL;

coOroaaTh MpaBuUiia TEXHUKHU 0€30MacCHOCTH MpH paboTe ¢ 1a00paTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHLIUIIBI JIEHCTBUS TPUOOPOB U TEXHUYECKHX YCTPONUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETp, phluar, MOABMKHBINA U
HEMOBMKHBIN 00K, HAaKJIOHHAs IJIOCKOCTH;

XapaKTepHU30BaTh MPUHIUIIBI EUCTBUS U3yUYECHHBIX TPHOOPOB M TEXHHUUECKUX
YCTPOMCTB C ONOPOIl Ha UX ONMUCaHUA (B TOM YHUCIIE: MOAIMIUITHUKH, YCTPOHCTBO
BOJOIIPOBO/IA, THPABINYECKUN ITPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOM HAcoOC,
apeoMeTp), UCTIONB3Yys 3HAHUS O CBOMCTBAaX (PM3NYECKHUX SBJICHUN U HEOOXOIUMBIE
¢bu3nueckne 3aKOHbl U 3aKOHOMEPHOCTH;

MPUBOAMUTH IPUMEPHI (HAXOIUTH HH(DOPMALIMIO O MIPUMEpax) MPAKTUIECKOTO
MCIOJIb30BaHMs (PU3NYECKUX 3HAHUH B TIOBCETHEBHOM KU3HU 1JI 0OecreueHus
0€30MacHOCTH Mpu 0OpalIeHUH ¢ MTPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHHUS 310pPOBbS U COOIIIOICHHS] HOPM 9KOJIOTUYECKOTO MTOBEICHUS B
OKPYXKAIOIIEH Cpele;

OCYIIECTBIIATH 0TOOpP UCTOYHUKOB HH(popMaIiu B UHTepHETE B COOTBETCTBUH C
3aJIaHHBIM ITIOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM U TyTEM
CPaBHEHUS Pa3IMYHbIX UCTOYHHUKOB BbIIEIATh HH()OPMALIUIO, KOTOPAs SBISAETCS
MIPOTUBOPEUNBOM WIIM MOXKET OBITh HEJOCTOBEPHOI;



WCIIOJIb30BATh MPU BBHIMOJHEHUN YU€OHBIX 33JIaHUM HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
(bu3nuecKoro coaep:kaHus, ClIpaBOYHbIE MaTepUalbl, pecypchl ceTu MHTepHer,
BJIQ/IETh MPUEMaMU KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3zoBaHus HH(GOPMALIUY U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HMCTOYHUKOB HHPOpMALINHU (GU3UUECKOTO COACPKaHUsI, B TOM YUCIIE TyOJIUYHO JIeTaTh
KpaTKue COOOIIEHHUs O pe3yJibTaTaxX MPOEKTOB WK YUeOHBIX UCCIIEIOBAaHUHN, IPU 3TOM
IPaMOTHO MCIOJIb30BAaTh U3yYEHHBIN MOHATUHHBIN anmapaT Kypca QU3HKH,
COMPOBOXIATh BBICTYIUICHUE MPE3EHTALIUEH;

MIPY BBITIOJIHEHUH YY€OHBIX TPOEKTOB U UCCIIEIOBAHUN pacIpeieNisiTh 00S13aHHOCTH B
TpyNIe B COOTBETCTBUU C MOCTABICHHBIMU 3a/1a4aMU, CIEIUTH 3a BHITIOJTHEHUEM
TJIaHa ACHCTBUM, aIeKBATHO OLICHUBATH COOCTBEHHBIN BKJIA/ B ACSITEIHLHOCTH TPYIIIIHI,
BBICTPaWBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

No HanmenoBanmne KomuuectBo | ITporpammHoe copepxanue OcCHOBHBIC BH/IBI 1EATENILHOCTH 00 yHatonIHxcs
n/n Pas/ienoB U TeM 4acoB
yueOHOro npeamMera
Pa3gen 1. ®u3nka H ee poib B MO3HAHHH OKPY:KAIOIIEr0 MHpPA
1.1 | ®uzuka — Hayka 2 ®uzuka — Hayka o npupoe. | Boisasienue paziuunii Mexay QU3HIECKHMH H
0 mpHpoae SIBneHHs IPHPOIEL. XHUMHYECKHMH MIpeBpalleHHAMH.
Mduznueckne SBICHAS: PacriosHaBanue H kiaccu(uKanus GpH3HIECKHX
MeXaHHYeCKHE, TelllIOBbIe, | SBJICHHII: MEXaHHYECKHX, TEIUIOBBIX,
3JIeKTPHYECKHE, 3NIEKTPUYECKHX, MArHHTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBLIE, Habmopenue n onucanue Gpuanyeckux IBIeHUi
3BYKOBBIE
1.2 | ®uzuyeckue 2 DuzndecKkre BeTHYHHBL OrnpesieneHye NEeHbI JCICHHS Kb
BEJIHYHHEI W3mepenne pu3nIecKux H3MepHUTeNbHOro npubdopa.
Benu4uH. Ou3nyeckue H3mepeHHe NTHHEHHBIX Pa3MepoB Tell U
npudopel. [Torpemnocts IIPOMEIKYTKOB BpeMEHH € Y4ETOM IOT peLIHOCTEH.
U3MepeHHit H3mepeHue 00béMa KHIKOCTH U TBEPAOroO Tela.
MesxyHapojinas cictema | H3Mepenue TemnepaTypsl pH TIOMOIIH
€THHHUIT JKHIKOCTHOTO TEPMOMETpa U JaTYHKa
TeMIepaTypEL
BelnonneHHe TBOpUECKHX 3aJlaHUiH 110 IOUCKY
€nocoGoB U3MEpeHHsT HEKOTOPEIX (PH3HYEeCKHX
XapaKTepPHCTHK, HAIIpUMep, pa3MepoB MaJlbIX
00BEeKTOB (BoNOC, IPOBOJNIOKA), YIANEHHEIX
00BEKTOR, OOJIBIINX PACCTOSAHAN, MAITBIX
TPOMEXKYTKOB BpeMeHHU. OOcyxkaeHne
npejuiaraeMbix croco0oB
1.3. | EcrectBeHHO- 2 Kak ¢u3mka u qpyrue BriiBikeHHe THIIOTE3, 00BACHAONINX MPOCTHIE
HaY4YHBIH MeTox €CTeCTBEHHbIE HAYKH SIBICHNS, HallpHMep:
MO3HaHHS H3Y4aloT IIPUPOLY. — Mo4YeMy OCTaHABIHBAETCS JIBHXKYIIeecs
EcrecTBeHHO-HaY4HBIH 110 FOPHU30HTAJILHOH NTOBEPXHOCTH TEJI0;
METO/1 O3HAHHUS: — M0YeMY B JKapKyH [Orojly B CBETIIOH oJIek e
HaOIOIeHHE, TIOCTAHOBKA npoxnaaHeii, yeM B TéMHOI. [Ipeanoxenne
HAYYHOI'0 BOIIpOCa, cnoco0OB NPOBEPKH THIOTES.
BBIJIBH)KEHHE THITOTE3, [IpoBenenue Hecnea0BaHUs 110 IPOBEPKE KaKOMH -
IKCIIEPHMEHT 110 MpoBepKe | IO MHIOTE3bI.
THIOTE3, 00BLACHEHHE INoctpoenue npocteiimmx Moxeneil GU3HIECKUX
Ha0IF0/1aeMOT0 SBICHHS. SIBJICHHI (B BUJIE PUCYHKOB HJIH CXEM), HApHUMep
Omnucanne GpUIHIECKHX najieHue TpeaMeTa; IpAMoIuHeiiHoe
ABIICHHH ¢ TOMOLIBIO pacnpocTpaHeHHe cBeTa
MoeIel
HWroro no pazzeny 6
Pa3nen 2. [lepponauanbHblie cBeJeHHS 0 CTPOCHHH BelllecTBA
2.1 | Ctpoenmue BeniecTBa 1 CTpoeHHe BellecTBa: Habmoaenue u HHTeprpeTalys ONLITOB,
aTOMBbI H MOJIEKYJIbI, HX CBH/IETENBCTRYIOIIHX 00 aTOMHO-MOIIEKYJIPHOM
pasmepsbl. OnbiThI, CTPOEHHH BEIIIECTBA: OIbITHI C PACTBOPEHHEM
IOKa3bIBAIOITHE Pa3NHYHLIX BEIECTB B BOJE.
JTHCKpPEeTHOE CTPOCHHE OneHka pa3MepoB aTOMOB H MOJIEKYII
BelllecTBa ¢ Hcrolb3oBaHHeM (oTorpaduii, onydeHHbIX
Ha aTOMHOM CHIIOBOM MHKpockomne (ACM) —
nabopaTtopHas padota no TeMe: «OreHKa




JHAMETpa aToMa MEeTO/I0M psi/I0B
(c ucrons3oBanneM Qotorpadmii)».
OnpepeneHne pasMepoB MallbIX Tell

2.2 | Aemxenue u 2 JIBiKeHHe yacTur Habmonenune u o0bsicHeHNEe OPOYHOBCKOIO
B3aUMOJIeliCTBHE BemtecTBa. CBA3b CKOPOCTH | ABHKCHHSA M ABICHHA T y3Hn.
YJacTHUIl BEIecTBa JIBHOKEHHS YacTHIL [IpoBenenue u 0ObACHEHHE OMBITOB
C TeMIIEpaTypoii. 110 HaOIOJEHHIO TEMIOBOTO PACIIHPEHHS Ta30B.
bpoyHnosckoe 1BH#KeHHE, [posenenne 1 0ObACHEHUE OIBITOB 10
b dysus. o0HapyKeHHIO CHIT MOJIEKYIAPHOTO TIPHTAKEHHS
BzaumoneiicTBHe uacTui H OTTaIKHBaHHS
BELIECTBA: IPHTKEHHE H
OTTAIKHBAHHE
2.3 | Arperarneie 2 ArperarHble COCTOSHHS Omnucanue (¢ HCIOIb30BAHHEM IIPOCTBIX
COCTOSHHS BelllecTBa BEILIIECTBA: CTPOSHUE Ta30B, | MOJIeNeii) OCHOBHBIX Pa3IHUHil B CTPOSHUH Ta30B,
AKHJIKOCTEH H TBEpPIBIX JKHMAKOCTEM U TBEPIBIX TeEIL
(KpHCTAILIMYECKUX) Tel. O0biAcHeHHE MaIOl CIKHMAEMOCTH JKHAKOCTEH H
Bsaumocssse Mexay TBEP/LIX TeJl, DOJBIIOH CKHMAEMOCTH ra30B.
CBOHCTBaMH BELIECTB OObscHEeHHE COXPaHEHHs (OPMBI TBEP/BIX TeJ H
B pasHbIX arperarHblx TEKYYECTH KHIAKOCTH.
COCTOSIHUSIX H HX [IpoBeseHne OIBITOB, JOKa3bIBAOIIHX, YTO
aTOMHO-MOJIEKYIAPHBIM B TBEPJIOM COCTOSIHHH BOJIbI YaCTHIIbI HAXOIATCS
crpoenneM. OcoOEHHOCTH | B Cpe/IHEM Jafbllle IPYT OT Jpyra (IMIOTHOCT
arperaTHbIX COCTOSHHii MeHBbIIIE), YEM B JKHIIKOM.
BOJIBI YcraHoBneHHE B3aHMOCBS3H MEKTY
0CODEHHOCTAMM arperaTHLIX COCTOSHMI BOJIBI H
CYILECTBOBAHMEM BOJHBIX OPraHH3MOB
(MC — 6uonorus, reorpadis)
Hroro no pasgeny 5

Pazaen 3. J/IBuikenne u B3aHMoaeliCcTBHE TeJl

3.1 | Mexanuueckoe 3 Mexannueckoe aABmkeHHe. | MccnenoBanne paBHOMEPHOIO JBHIKEHHS,
JBHIKEHHE PaBnomepHoe u olpejielleHHe ero NPH3HAKOB.
HepaBHOMepHoe JBixeHHe. | HaboleHne HepaBHOMEPHOTO JABHAKCHHS H
Ckopocts. Cpetss ollpejie/leHH e ero OTIMYHI 0T paBHOMEPHOI'O
CKOPOCTB TIpH JIBHIKEHHSL.
HepaBHOMEPHOM OnpeieneHye CKOPOCTH PaBHOMEPHOI'O
nBmkeHHH. Pacuér oyt v | ABMsKeHHs (LIapHKa B 5KHUIKOCTH, MOJIEH
BPEMEHH JIBHKEHHS 3IEKTPUUECKOTO aBTOMOGHIIS H T.11.).
Onpenenenne cpeHeli CKOPOCTH CKOMBKEHHS
Opycka WM IIAPHKA 110 HAKIOHHOH I1/10CKOCTH
Pewrenye 3aj1a4 Ha onpejie/ieHHe IYTH, CKOPOCTH
W BPEMEHH PaBHOMEPHOIO [[BHIKCHUS.
Amnanus rpad)MKOB 3aBHCHMOCTH IIyTH H CKOPOCTH
OT BpeMEHH
3.2 | Unepuus, Macca, -+ SAsnenue HHepUMH. 3aKoH OObsICHEHHe U [TPOrHO3HPOBaHHE SBJICHHH,

I[UIOTHOCTE

uHepuul. BzaumouelicTeue
Tell KaK NpH4YHHA
W3MEHEHHs CKOPOCTH
JBwkenus Ter. Macca kak
Mepa HHepTHOCTH TeJla.
[TnoTHOCTH BelllecTBa.
CBS13b [UIOTHOCTH

¢ KOJIMYECTBOM MOJIEKYJI

B e[IMHHIIC 00BEMA
BelllecTBa

00yCIIOBIICHHBIX HHEpLIKEii, HAIIpHUMED, YTO
IIPOHCXO/IUT IPH TOPMOKECHHH HIIH PE3KOM
MaHeBpe aBTOMOOHIIS, [T0YeMY HEBO3MOKHO
MIHOBEHHO [PEKPATHTh JIBHKEHHE Ha BeJloCHIIele
WK caMoKaTe H T. JI.

[TpoBencHHe U aHaIN3 OIBITOB,
JIEeMOHCTPUPYIOLIMX H3MCHECHHE CKOPOCTH
JIBHZKCHHS Tella B pe3yJibTare JeficTBHs Ha Hero
JIpYTHX Tell

Pemenne 3a71a4u Ha onpe/ielieHHe Macckl Telia, ero
00BEMa U MIIOTHOCTH.




HpOBeJIEHHE H aHaJIM3 OIIbITOB,
JAEMOHCTPHPYIOILIHX 3aBUCHMOCTD H3MEHEHH A
CKOpPOCTH T¢J1a OT €I'0 MaccChl I1IpH
B3aHUMOICHCTBHH TEIL M3M€p€l—l1’l€ Macchl TCla
Ppa3IH4HbIMKA crocobaMH.

Onpeneﬂex—me IUIOTHOCTH TeJla B pe3ylibTare
H3MEPEHHSA €I'0 MACChl H obnéma

33

Cuna. Byl cuin

14

Cuna Kak XapaKTepHCTHKa
B3aHMOJIeHCTBUS Tel.
Culla yrpyrocTd H 3aKoH
I'yka. U3mepenne cuibt

C OMOUIBIO IHHAMOMETpA.
SIBlleHHE TATOTEHHS H CHIIA
TsxecTH. CHila TsKecTH
Ha JpYTHX [JIaHeTax.

Bec tena. HepecomocTs.
Cl1o3KeHHE CHIL,
HallpaBJ/IEHHBIX 110 OJHOH
HPAMOH.
PasnopelicTBytomas cui.
Cuna tpenust. Tpenue
CKOJIbAKEHHS H TpeHHE
nokos. Tpenue B npupone
U TeXHHKE

H3yuenue B3aMMO/IeHCTBHS KaK IPHYHHBI
H3MEHEHHsI CKOPOCTH TeJla HITH ero JiedropMaliuu.
OnucanHe pealbHbIX CUTYaLHH B3auMoeHCTBHSA
Tell ¢ IOMOLIbIO MOJIelIel, B KOTOPBIX BBOJAMTCSA
HOHATHE U W300paKeHHe CHITBI.

Wsyuenue cuiel ynpyroctu. HecnenoBanue
3aBHCHMOCTH CHJIBL YIIPYI'OCTH OT YAJIHHEHHSA
PE3HHOBOTO HIHYPA MITH TIPYKHHBI

(c mocTpoeHueM rpaduka).

AHaNH3 NPaKTHYECKUX CHTYAIHH, B KOTOPBIX
HposBISeTCs e CTBHE CHIIBL YIIPYTOCTH
(YIpyrocTs Msua, KPOCCOBOK, BETOK JiepeBa

u ap.).

AHalM3 cHTYallHii, CBA3aHHBIX C SBICHHEM
TATOTCHHSA.

O6bsicHeHHe OPOUTAILHOTO JIBUKEHUS TUIAHET

C MCIIOJIb30BAHHEM ABJICHHS TATOTCHMS H 3aKOHA
HHEpPLHH.

H3mepenne Beca Telsa ¢ MOMOLIBIO JITHHAMOMETPA.
ObocHoBaHKe TOro cnocoba H3MepeHHs.

AHanu3 4 MOJeIUpPOBaHUeE ABJIEHHA HEBECOMOCTH.
DkenepHMeHTallbHOE MOJNyYeHHe [paBHIIa
CIIOXKEHHUS CHII, HAllpaBJIEHHBIX BJOJIb OJIHOI
npsMoii. Omnpe/iesieHHe BeIHYHHBI
paBHOJICHCTBYIOLIEH CHIL.

H3yuenne cuibl TPeHHS CKOJIbLHKEHHS H CHIIBL
TPEHUs NOKOS.

Hcenenosanue 3aBHCHMOCTH CHIIBI TPEHHS
OT CHJIBI [IaBJI€HHS U CBOHCTB TPYILHXCA
NOBEPXHOCTEH.

AHanu3 NpaKTHYECKHUX CUTYAlU, B KOTOPbIX
nposBisieTcs JeficTBHE CHIIbl TPEHHU,
HCIIOJIb3YIOTCs CIIOCOOB! €& YMEHbILCHUS HIIH
yBeluueHHs (KaTaHUe Ha JIbDKaX, KOHbKAX,
TOpMO3KEHHE aBTOMOOIIISL, HCII0Ib30BaHHe
HOJIHITHUKOB, TJIaBaHHE BOJHBIX dKHBOTHBIX
u ap.). Pelenue 3a1a4 ¢ Henolb3oBaHHEM
hopMyJI Ul pacyETa CUIIBI TSHKECTH, CHIIbL
VIPYTOCTH, CHIIBI TPEHHs

Hror

0 110 pasjieny

21

Pa3n

ei1 4. Jlagiienne TBEPABIX TeJl, KHIKOCTEH U ra3oB

4.1

Jasnenne. Ilepenaya
JaBJICHUS TBEPABIMH

TeIaMH, HKHIKOCTAMH
1 ra3amMu

3

Jasnenune. Criocodst
YMEHBILICHHS U YBEIHYCHHS
nannenns. /lapnenue rasa.
3aBUCHMOCTh JIABJICHHS
rasa ot o0béma,
TeMIepaTyphl.

Ananus u 00bLIACHEHHE ONBITOB H [NpaKTHYECKUX
CldTyZlL[PIﬁ, B KOTOPBIX NPOABIIACTCH CHIIA
JaBJICHHA.

O6ocHoBanKe criocoboB YMEHLIIEHHA H
YBEJIHYEHHA JaBJICHHA.

1/13)(‘{6[-11'16 3aBHCHMOCTH OaBJICHHA rasa




[Nepenaua nasnenus
TBEP/BIMH TellaMH,
JKUJIKOCTSMH M ra3aMu.
3axon [lackans

oT 00bEMa H TEMIIEPATYPhI.

Hsyuenune ocobenHocteil nepeaun JaBaeHHs
TBEP/BIMH TeJIAMH, KHKOCTIMH H razaMu.
O6ocHOBaHHE pe3yIbTaToB ONBITOB
OCOOCHHOCTAMH CTPOCHHS BeLecTBa B TBEPIOM,
KHIKOM H Ia3000pa3HOM COCTOSHHSAX.
DKenepUMeHTalbHOE I0KA3aTeIbCTBO 3aKOHA
[Tackans.

Pelrenue 3a1a4 Ha pacuéT JaBieHus TBEPLOTO
Tena

4.2 | JaBneHue KHAKOCTH 3aBHCHMOCTB J1aBJICHHUS Heenenosanue 3aBHCHMOCTH JaBJICHUS SKHIKOCTH
AHUJIKOCTH OT II1yOUHBL OT I/TyOHHBI IOIPYKEHUS ¥ ILIOTHOCTH SKHAKOCTH.
[Mnepmaruveckue Mauuubl. | HabmoneHue u oObsACHCHHE MNAPOCTATHYECKOIO
I'unpocratuyeckuit napajiokca Ha ocHoBe 3akoHa [lackans.
napajokc. Coobmaromueca | Msyuenne coobliarolmuxes cocy1os.
cocyael. [napasnuueckne | Pelenue 3a1a4 Ha pacd€T JaBJIeHUA KHIKOCTH.
MEXaHH3MBI OObsicHeHHE NPUHLHIA JeficTBHA
I'HIIPaBJIHYECKOro Mpecca, MHEBMaTHYEeCKHX
MAalIHH.
Ananus 1 00bSCHCHHE NPAKTHYCCKHX CHTYalHI,
JIEMOHCTPUPYIOILHUX [TPOsABJIEHHE JaBIeHUA
AHAKOCTH H 3akoHa Ilackans, nanpumep
IPOLIECCOB B OPraHU3Me [PpH [I1yOOKOBOIHOM
HBIPAHUH
4.3 | AtmocdepHoe Armochepa 3emiu 1 DkcrepiMeHTallbHOe O0HapykKeHue
JlaBjieHue aTMoctepHoe J1aBlIeHHe. arMochepHOro JaBlIeHHs.
[Mpuunnel cyiiecTBoBaHus | AHaIN3 M OOBSICHEHUE OMBITOR H NPAKTHYECKHX
BO3JYIIHON 000/I04KH CHTYallHii, CBA3aHHBIX C JielicTBHEM
3emu. Onwit Toppuuemiu. | arMocdepHOro JaBleHns.
Hsmepenue armocdeproro | ObbsicHeHHe CylllecTBOBaHUS aTMoc(epsbl
JlaB/ieHHA. 3aBHCHMOCTE Ha 3eMJIe H HEKOTOPBIX IUIaHeTaxX MK eé
arMocthepHoro JaBiIeHus OTCYTCTBUS Ha JpYrHX nnaHerax v JlyHe.
OT BBICOTbI HaJl YPOBHEM OO6BbsicHeHHe H3MEHEHHs IIOTHOCTH aTMochephl
mopst. IIpnGopst ¢ BBICOTOIl H 3aBHCHMOCTH aTMOCQepHOTo
UL M3MepeHHs JIaBJIEHHA OT BBICOTBI.
arMoctepHOro JaBIcHHs Pewienne 3anay Ha pacuér arMocdepHoro
JIaBIeHUA.
Hsyuenne ycrpoiictBa 6apomerpa-aHepouia
4.4 | [lelicTBHe JXUIKOCTH H JelicTBHe JuAKOCTH M raza | DKcllepUMeHTalbHOe obHapyX)KeHHe JelicTBI

rasa Ha [orpyxeHnoe
B HHX TEJIO

Ha MOrpyxEHHOE B HUX
Teno. Bertankusatoras
(apxumeloBa) cuiia. 3aKkoH
Apxumena. [InaBanue Ten.
Boznyxomnnasanue

HHJIKOCTH H ra3a Ha [Orpy:xEHHOe B HHX Tero.
Onpe/lelieHre BbITAIKHBAIOIIEH CHIIBL,
JleficTBYIOLEH Ha Tello, [IOrpY:KEHHOE

B KHJIKOCTb.

[TpoBe/ieHue 1 06Cyk/IeHHE ONBITOB,
JIeMOHCTPHPYIOILHX 3aBHCHMOCTD
BBITAJIKUBAOLLCH CHIIBL, JeHCTBYIOLICH Ha Tello
B JKHJIKOCTH, OT 00bEMa NOrpyKEHHOI

B KHJIKOCTb YacTH TeJla U OT IUIOTHOCTH
AHJIKOCTH.

1Ipoeepra HezagucUMOCIU 86IMATKUEAIOUEL!
Cuel, Oelicmeyroweli Ha meio 8 HCUOKOCMU,
om maccel mend.

Hecnenosanue 3aBHCHMOCTH Beca Tella B Bojle
oT 00bEMa MorpyKEHHOH B WHJKOCTh YACTH Tela.




Pemienue 3a1au Ha NpHMEHeHHe 3aKOHa
ApXHMe/la M YCIIOBHS IUIaBaHHs Tell.
Koncrpyrposanne apeoMeTpa HIIH
KOHCTPYHPOBAHHE JIOIKH U Olpec/icHHe e&
IPy30NoABLEMHOCTH
Hroro no pazzneny 21
Pa3znen 5. Pabora u MOIHOCTL. JHeprus
5.1 | Pabora 1 MoIIHOCTE 3 Mexanudeckas pabota. DKCHepHMEHTAIBHOE ONpEcIcHHE
MomHocTs MEXaHHYECKOi paboThl CHIIBL TKECTH
HPH NaJCHHH TEIa U CHIIbl TPEHUS
HPH PABHOMEPHOM IepeMellleHHH Tela
110 FOPH30HTAJILHOMH II0BEPXHOCTH.
Pacu@r MolusocTH, passuBacMoil IIpH HogbEME
10 JICCTHHLIE.
Pemrenue 3a1ayu Ha pacyéT MexaHH4YecKol paboThl
H MOLIHOCTH
5.2 | IlpocTble MeXaHH3MBL 5 ITpocThle MeXaHH3MBIL: Onpe/ie/ieHHe BEIUTPBIILA B CHIIE IPOCTBIX
pbluar, OJIOK, HAKJIOHHas! MEXaHH3MOB Ha IIpHMEpE pbluara, MOoJBHAKHOIO H
mwiockoctTs. [Ipasuio HEIOJIBHKHOIO OJIOKOB, HAKIIOHHOI IIOCKOCTH.
PaBHOBECHS! phlyara. HccnepoBaHue yc10BUs PaBHOBECHS phlyara.
IpumeHeHue npaBHIa OGHapy:KeHHE CBOHCTB POCTBIX MEXaHH3MOB
PaBHOBECHS phIYara B Pa3/IMYHBIX HHCTPYMEHTAX H IIPHCIOCOOICHUAX,
K O1oky. «3om0Toe HCIIO/Ib3YEMBIX B OBITY H TEXHHKE, a TaKKe
npasuio» Mexanuku. KIIJ{ | B skHBBIX opraHHsMax.
HPOCTBIX MEXAHH3MOB. DKclepUMeHTallbHOE JOKa3aTe/IbeTBO paBeHCTBa
IMpocThble MeXaHU3MBI paboT IpH NPUMEHEHHH [1POCTBIX MEXaHH3MOB.
B OBITY H TeXHHKe Onpenenenne KI1J1 HakiosHoil miockocTH.
Pemrenue 3a1a4 Ha npUMeHeHHe [IpaBiIa
paBHOBecHs pbldara 1 Ha pacuér KI1J]
5.3 | Mexanunueckas 4 MexaHudeckas SHEprus. DKcliepHMeHTalIbHOE OllpeielicHHe H3MeHEeHNH
SHeprus Kunernueckas u KHHeTHYeCKOl M MOTeHIHaIbHON DHEPrHH Tena
HOTEHIHaIbHAs 3HEPIUsL. HPH €ro CKaTbIBAHHHU 110 HAKJIOHHOH IUIOCKOCTH.
[Ipespamienue ogxoro suna | DopMmyaHpoBaHHe Ha OCHOBE HCCIICIOBAHHA
MEXaHHYECKOIl 3Heprun 3aKOHA COXpaHCHHUS MeXaHHYecKoil JHepruu.
B Jpyroii. 3akoH OGcyxaeHHe rpaHHLl IPUMEHHMOCTH 3aKOHA
COXpaHeHHs SHepruu COXpaHeHHs SHEPrHH.
B MeXaHHKe Pemrenue 3anad ¢ Henob30BaHHEM 3aKOHA
COXpaHEHUA SHECPIHH
Hroro no pazgeny 12
Peseperoe Bpemst 3
OBIIEE KOJIHYECTBO 68
YACOB 110 ITPOTPAMME




Hom | data | ®aktuye HanmeHoBaHus Konunyects
ep no ckas O YpOKOB
ypoK | nnaH aarta
a y
Tema - - BeepneHue 44 4
1
1 12.0 12.09 UTto nsyyaet mamnka. Hekotopble husnyeckne TepMmUHBbI. 1
9
2 15.0 15.09 Hay4Hble meToabl n3ydeHuns npupoabl. Pusnyeckne 1
9 BENUYNHBI. N3MepeHnst n3NYeCcKUX BEMUYUH.
3 26.0 26.09 TOYHOCTb M MOrPELLHOCTb n3mepeHun. Prsmka n ee BNUSHUE 1
9 Ha pa3BUTUE TEXHUKN.
4 27.0 27.09 JTabopatopHasa pabota Ne1«OnpegeneHus nokasaHum 1
9 n3mMepuTenbHOro npubopa»
Tema - - lNepBoHavanbHble AENCTBMS O CTPOEHUN BeLlecTBa 64 6
2
1 CrtpoeHue BewecTtBa. Monekyrnbl. BpoyHoBckoe ABMXeHne. 1
2 JTabopaTopHasa pabota Ne2 «MNamepeHne pasmepoB Manbix 1
Teny
3 OewxeHne monekyn. Ouddysms B Tenax. Masax, KuMoKocTsx 1
n TBEPObIX
4 B3aumogencTtane monekyn 1
5 ArperaTHble COCTOSIHUA BellecTBa. Pasnuyne B 1
MOJEKYIIAPHOM CTPOEHMM TBEPAbIX TES, XXUAKOCTEN U ra3oB.
6 3aueT Ne1 no Teme «lepBoHaYankeHble CBEOEHMS O CTPOEHUM 1
BeLlecTBay
Tema - B3anmopgencteue ten 234 23
3
1 MexaHu4eckoe oBuxeHue. PaBHoMepHOe 1 HepaBHOMEpPHOEe 1
OBWKEHME.
2 CkopocTb. EanHmLbl ckopocTn. YckopeHue. 1
3 PacueT nyTu 1 BpeMeHu aBwmxeHnd. ['padomkn OBUXKEHUS. 1
[MpsAMOnMHEeNHOW paBHOMEPHOE ABUXEHNE.
4 NHepuns. 1
5 Bsanmopgenctsue Ten. 1
6 Macca Tena. EguMHuubl maccel. MIsamepeHne macchl Tena Ha 1




Becax

7 NabopaTopHas pabota Ne3 «N3mepeHne maccbl Tenay 1
8 NnoTHOCTL BellecTBa 1
9 JTabopaTopHas pabota Ne4 «N3mepeHne obbema Tenar. 1
NabopaTopHas pabota Ne5 « OnpeneneHne NNOTHOCTU
TBEpZOoro Tena»
10 PacueT macchl 1 o6bemMa Tena no ero NioTHOCTH 1
11 PeweHnune 3aga4y no temam 1
«MexaHnyeckoe gsuxeHune», «Maccay,
«lMnoTHoOCTL BellecTBa»
12 KoHTponbHasa paboTta Ne1 «MexaHun4yeckoe aBmxkeHne.Macca. 1
[MnoTHOCTL BellecTBay
13 Cuna. AeneHune TaroteHnsa. Cuna TskecTu. 1
14 Cwuna ynpyrocTn. 3akoH [Nyka. 1
15 Bec tena. EguHuubl cnnbl. CBA3b MeXOy CUION TSHKECTU K 1
maccon Tena.
16 Cwuna TsbkecTu Ha Opyrux nnaHeTax. 1
dursmyeckme xapakTepuUcTUKL NiaHeT
17 OuHamomeTp. JlabopaTopHasa paboTta Ne6 «[pagynpoBaHue 1
NPY>XMHbI U UBMEPEHNE CUIT ANHAMOMETPOM»
18 CnoxxeHvne AByX CUI, HanpaBfeHHbIX MO O4HOW MPSIMOWN. 1
PaBHogencTeyloLas cun.
19 Cwuna TpeHus. TpeHne nokosi. TpeHne B NpUpoaE U TEXHUKE. 1
20 TpeHve B npupoae n TexHuke. JlabopatopHasa pabota Ne7 1
«MccnegoBaHve 3aBUCUMOCTU CUTMbl TPEHUSA CKOSNbXKEHUST OT
nrowanmn ConpUKOCHOBEHUS TEM U MPWKUMAIOLLEN CUMbI»
21 PeweHne 3agay no tTemam «Bec Tenay, «Ipadumyeckoe 1
n3obpaxeHue cuny», «Cunel», «PaBHogencTsyoLwwas cun»
22 KoHTponbHast paboTta Ne2 no temam «Bec Tenav, 1
«"padunyeckoe nzobpaxeHue cun», «Cunbl»,
«PaBHogencTytoLas cuny»
23 YpoK noBTOpEHUSA 1
Tema [aBneHune TBepabIX TEM, XXMAKOCTEN U ra3os 214 21
4
1 [JaBneHvne. EguHnuUbI AaBneHus. 1




2 Cnocobbl yMEHbLUEHMS N yBENUYEHNS AaBNEeHNS. 1
3 [aBneHue rasa. 1
4 Mepenayva gaBneHns XngkoctaMmm n razamu. 3akoH lNackans. 1
5 [asneHuve B Xnakoctu 1 rase. PacyeT gaBneHns XXnaKocTu Ha 1
OHO 1 CTEeHKU cocyaa
6 PeweHne 3agay. KpatkoBpeMeHHasi KOHTposnbHas paboTa no 1
TeMme «[aBneHue B XnUOKOCTU U rase. 3akoH Nackans»
7 Coob6watowmecs cocyabl 1
8 Bec Bo3gyxa. ATMocdepHoe faerneHme. ATMmocdepa 3emnu. 1
9 N3mepeHne atmocdepHoro gasnerHnd. OnbiT Toppudennu. 1
10 BapomeTp-aHepoung. ATMochepHoe JaBneHne Ha pasfinyHbIX 1
BbICOTaXx.
11 MaHomeTpsbl. [TopLUIHEBOW XNOKOCTHbIN HAcoC. 1
12 M'mppasnuyecknin npecc. 1
13 [encTeue XXMOKOCTUN N rasa Ha Morpy>XeHHoe B HUX Teno. 1
14 3akoH Apxumega. 1
15 JTabopaTtopHas pabota Ne8 «OnpeaeneHne BbiTankMBaloLLEN 1
Cwnbl, 4EMCTBYHOLLEN HA NOTPY>XEHHOE B XNOKOCTb TENOY».
16 MnasaHue Ten 1
17 PeweHune 3agay Ha Temy: «ApxumegoBa cuna. Ycrnosus 1
nnaBaHus Ten»
18 JNabopaTopHas pabota Ne9 «BbisicHeHWe ycnoBui nraBaHus 1
Tena B XuakoCcTu».
19 MNMnasaHne cygos. BosgyxonnasaHue 1
20 PeweHwne 3agay Ha Temy: «Apxumenosa cuna. lNnasaHng 1
Ten. MNnaBaHne cygoB. BosgyxonnasaHue»
21 KoHTponbHas pabota Ne3 no teme «[JaBneHve TBepablx Ten, 1
>KNOKOCTEN U ra3oB»

Tema PaboTta 1 MmowHOCTb. SHeprusa 14y 14
5
1 MexaHu4yeckasa paboTa. EguHmubl paboThbi. 1
2 MowHoCTb. EQMHMLbI MOLLIHOCTM. 1
3 lNpocTble MexaHn3Mebl. Pbivar. PaBHoBecKe cui Ha pblyare. 1




4 MOMEHT cunbl.
5 Pblyarn B TexHuke, 6biTy n npupoge. JllabopatopHasa paboTta
10 «BblsicHeHMe ycnoBus paBHOBECUS pblvara

6 Bbriokun. «3onoToe NpaBmno MexaHuKny

7 PelweHune 3agay no teme «YCnoBue paBHOBECKS pblyara»

8 LleHTp TsbkecTn. YcrnoBusi paBHOBECUS Ten.

9 KoadhdmuUMEHT NONE3HOro AENCTBUS MEXaHN3MOB.

JTabopatopHas pabota Ne11 «Onpegenenne KI npwu

nogbemMe Tena rno HaKIOHHOM MITOCKOCTUY.

10 OHeprus. MNMoTeHunanbHasa N KMHeTUYECKasa IHeprus.

11 lNpeBpalyeHne ogHOro Bnaa MexaHn4yeckon aHeprum B Apyrom.

12 KoHTponbHasa pabota Ne4 no teme «PaboTa, MOLLHOCTb,

3Heprusa»
13 NToroesasi kKoHTponbHasi pabota Ne5
14 lMoBTOpEeHue
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