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Jlannas pabouast mporpamMma pa3paboTaHa Ha OCHOBE

1.®depepanbroro 3akona ot 29.12.2012 N 273-®3 (pen. ot 02.07.2021) "O6 obpa3zoBanuu B
Poccuiickoit @enepanun’ ¢ u3M. U 101., BCTyi. B cury ¢ 01.09.2021)

2.ITpumMepHOii MporpaMMBbl OCHOBHOTO 00111eT0 00pa30BaHus 0 MAaTEMAaTHKE, U C yY€TOM aBTOPCKOM
nporpammel o pusuke.dusuka. 7-9xnaccer:paboyas nporpamma k tuann Y MK .M.

[Meppikun, E.M.I'yrauk,A.U.MBanoBaa/E.M.I'yrauk,M. A IletpoBa,O.A.UepHukoBa.-MockBa:
ITpocsemenne,2021.-77(2)c

3.0OcHOBHOIT 00pa30BaTEIBHON MPOTpaMMBbl OCHOBHOTO 0011ero oopazoBanust MOBY «MenseneBckas
cpenHsis ooOeoOpazoBarenbHas mkoja Ne 4»;

4. 00N 000 MOBY «MepaBeneBcKas cpeaHas obuieobpasoBaTenibHan wWKoaa Ne 4» Ha 2023-2024

y4ebHbIN rog,

Copep:xaHue MporpaMMbl HaNpaBJiIeHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHOU IPaMOTHOCTH
YYAIUXCS ¥ OPTaHU3AIUI0 U3YUYCHUS (DU3UKHU HA JIEATEITPHOCTHOW OCHOBE. B HEll yUUTHIBAIOTCS
BO3MOKHOCTH TipeiMeTa B peanusanuu TpedoBannii ®I'OC OO0 k miaHupyeMbIM JIMYHOCTHBIM H
MeTaIpeMETHBIM pe3yJbTaTaM 00yUeHHs, a TAKXKE MEKITPEAMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

Kypc dusukn — cucreMoo0pa3yromuii 11 eCTECTBEHHOHAYYHBIX YUSOHBIX IPEIMETOB, TIOCKOIBKY
(bu3nyecKre 3aKOHbI JIeXKAT B OCHOBE MPOIIECCOB U SIBICHUMN, U3y4aeMbIX XUMHEH, OUOJIOTHEH,
acTpoHoMueH U pusndeckoi reorpadueii. Dusnka — 3T0 MpeaMeT, KOTOPHIA HE TOIBKO BHOCUT
OCHOBHO BKJIaJ] B €CTECTBEHHOHAYYHYIO KAPTUHY MHPA, HO U MPEAOCTaBIsIeT HauOoJiee siCHbIE
00pas3Iel IPUMEHEHHUS HAYYHOTO METO/Ia MTO3HAHUS, T.€. CII0C00a MOyYeHUs TOCTOBEPHBIX 3HAHUH O
mupe. Haxownel, ¢pusnka — 3T0 mpeaMeT, KOTOPBIA HapsIy C IPYTUMHU €CTECTBEHHOHAYYHBIMU
MpeAMETaMu JTOJDKEH JAaTh MIKOJbHUKAM MPEICTABICHHE 00 YBICKATEIbHOCTH HAYYHOTO
HCCIEA0BaHUS U PAJOCTU CAMOCTOATEIBHOIO OTKPBITUSI HOBOT'O 3HAHUS.

OnHa u3 TJIaBHBIX 3a7a4 (PU3UYECKOTO 00pa30BaHUs B CTPYKTYpE 00IIero 00pa3oBaHus COCTOUT B
(GbopMHPOBaHNU €CTECTBEHHOHAYYHOU I'PaMOTHOCTH U MHTEpECa K HayKe Y OCHOBHOM MacChl
oOyuaronuxcsi, KOTOpble B AajibHEHIIEM OyAyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax
nesteabHOoCTH. Ho He MeHee BaKHOM 3a/1auell SIBISIETCS BBISIBJICHUE U MTOATOTOBKA TAIAHTIIMBBIX
MOJIOJIBIX JIFOACH JJIsl POIOJIKEHUsT 00pa30BaHUs U JalbHEHIIIEeH TPoPeCCHOHATIBHON EATETLHOCTH B
00J1acTH €CTECTBEHHOHAYYHBIX HCCIEAOBAHUN U CO3JaHUH HOBBIX TeXHOJIOTH. COrJacHO MPUHATOMY
B MEX/IyHapOJHOM COO0IIECTBE onpeseneHnto, «KEctecTBeHHOHayYHasi TpaMOTHOCTb — 3TO
CIOCOOHOCTH YeNIOBEKa 3aHUMATh aKTHUBHYIO TPAXKAAHCKYIO TTO3UIIHIO 10 00IIECTBEHHO 3HAYMMBIM
BOIIPOCaM, CBS3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €70 TOTOBHOCTh HHTEPECOBATHCS
€CTECTBEHHOHAY4YHBIMHU UJIeIMHU. HaydHO rpaMOTHBIN 4eJI0BEK CTPEMUTCSL y4aCTBOBATh B
apryMEHTHPOBAHHOM OOCYKJICHHUH MTPOOJIEM, OTHOCSIINXCS K €CTEeCTBEHHBIM HAyKaM M TEXHOJIOTHSIM,
9TO TpeOyeT OT HEero CIAEAYIOUX KOMIETEHTHOCTEH:

— Hay4HO OOBSICHATH SIBJICHHA,

— OLEHHUBATh M MOHUMATh 0COOEHHOCTH HAYYHOTO UCCIICOBAHMUS,

— HUHTEPIPETUPOBATh JaHHbIE U UCIIOJIb30BaTh HAyUHBIE 10KA3aTEIbCTBA ISl TOJIyYEHUS BHIBOJIOB.
N3yuenue pu3nKu CiocCOOHO BHECTH PELIAIONINH BKIa B (OPMUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 00y4arOIIUXCsl.

HEJIA U3YUYEHUA YYEBHOT'O ITPEJIMETA «®@U3UKA>»

enu n3zydyenus: Gu3NKu Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus onpeaeneHsl B Konmenun
npenoaaBaHus yaeOHoro npeameta «dusnka» B 00pa3zoBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepannn, peaTu3yoIUX OCHOBHBIE 00111e00pa30BaTeIbHBIC TPOTPAMMBI, YTBEPKIEHHOHN PEIICHHEM



Konnernn Munuctepcra npocsemenust Poccutickoit @enepanuu, mpotokoit ot 3 aexadpst 2019 r. No
[TK-4BH.

Lenu u3yyeHus GU3UKH:

— IpUOOpPETEHUE UHTEPECA U CTPEMJIIEHHUS 00YYAIOIIKXCS K HAYYHOMY U3YyUEHUIO NPUPOIbI,
pa3BUTHE HUX MHTEIIEKTYaJIbHBIX M TBOPYECKHX CLIOCOOHOCTEI];

— pa3BHUTHE NPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMHUPOBAHUE HCCIIETOBATEIBCKOTO
OTHOIICHUS K OKPY>KAIOIIUM SBIICHHS

— (opmupoBaHe HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3yu4eHHs OCHOB CTPOCHUS MaTEepUH U
(byHIaMEHTAJIbHBIX 3aKOHOB (PH3HKH;

— (opMHupoBaHUE NPEACTABICHUN O PO (PU3UKHU ISl PAa3BUTHSL APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH;

— Ppa3BUTHE NIPEJCTABICHUN O BO3MOXKHBIX chepax Oyayuiel npodeccuoHanbHOM e TeNbHOCTH,
CBSI3aHHOM ¢ (PU3HMKOM, MOATOTOBKA K JaIbHENIIEMY O0YyUEHHUIO B 3TOM HaIlpaBJICHUU.

JlocTrKeHue 3TUX LIeJIei Ha ypOBHE OCHOBHOT'O 00111ero 00pa30BaHus 00ECIIEUNBAETCS PEILIEHUEM
CIIE/TYFOIINX 3a/1ay:

— an06peTeHHe 3HAHWH O JAUCKPETHOM CTPOCHHUHU BECIICCTBA, O MCXaHUYCCKHUX, TCIIJIOBLIX,
S3JICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SABJICHUAX,

— HIpUOOpeTEeHNEe YMEHUN ONUCHIBATh U OOBSACHATH (PU3NUECKUE SIBJICHUS C UCIIOIb30BAHUEM
[IOJIyYCHHBIX 3HAHUH;

— OCBOCHHC MCTONOB PCHICHUSA HpOCTGfII.HHX paC‘{éTHLIX 3aga4 C UCIIOJIb30BaHUCM q)I/I3I/I‘-IeCKI/IX
MOI[GJ'IGI\/'I, TBOPYCCKUX U IPAKTUKOOPUECHTUPOBAHHBIX 3a/1a4,

— pa3BUTHE YMEHUI HA0JII01aTh IPUPOAHBIE SBJIEHUS U BBIIIOJIHATH ONBITHI, JJAOOpAaTOPHBIE paOOTHI U
HKCIEpUMEHTAIbHbIE UCCIIEJOBAHUS C UCITIOJIb30BAaHHEM U3MEPHUTEIbHBIX TPUOOPOB;

— OCBOCHHC HpI/IéMOB pa6OTLI C I/IH(i)OpMaI_[I/ICI\/'I (I)I/ISI/I‘-ICCKOFO COJCpIKaHNd, BKIIrOYas I/IH(1)0pMaI_II/IIO )
COBPCMCHHBIX JOCTUKCHUAX (1)I/ISI/IKI/I, aHAJIN3 U KPUTHYCCKOC OLICHUBAHUE I/IH(i)OpMaHI/II/I;

— 3HAKOMCTBO cO chepaMu TpoecCHOHATTEHOM AESTEIPHOCTH, CBI3aHHBIMU C (PU3UKOM, 1
COBPEMEHHBIMU TEXHOJOTUSMHU, OCHOBAHHBIMH Ha TOCTHKEHUSIX PU3NIECKON HAYKH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBum ¢ PI'OC OO0 (usuka sBisercs 00s13aTeabHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero oobpa3zoBanus. JlaHHas mporpaMma rpeaycMaTpruBaeT u3ydeHue (u3nku Ha 6a30BOM YPOBHE B
00béMe 68 u 10 2 U B HEZENIo .

ILnanupyembie pe3yJibTaThl
N3yuenne yuebHoro npeamera «dusnka» Ha ypoBHE OCHOBHOT'O 00IEro 00pa3oBaHus JOKHO

o0ecreynBaTh JOCTHKEHUE CIIEAYIOUINX TMYHOCTHBIX, METAPEAMETHBIX U MTPEIMETHBIX
00pa30oBaTeNbHBIX PE3YIBTATOB.



JIMYHOCTHBIE PE3VYJIbTATEHI

Ilampuomuueckoe socnumanue:

— MpOsIBIIEHUE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (PU3NYECKON HAYKH;
— LEHHOCTHOE OTHOIIECHHUE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX (PU3UKOB.

I'padsicoanckoe u 0yxo6no-HpagcmeenHoe 60CHUMAaHue:

— T'OTOBHOCTb K aKTHBHOMY Y4aCTHUIO B O6CY)KI[CHI/II/I O6HI€CTB€HHO'3H3LII/IMBIX N OTHYCCKHUX HpO6J’ICM,
CBA3aHHBIX C IPAKTUYCCKUM IIPUMCHCHUCM IIOCTH)KGHI/II;'I (1)I/I3I/IKI/I,

— OCO3HAHUC BAJKHOCTHU MOPAJIbHO-3THUYCCKUX IIPUHIHUIIOB B ACATCIIbHOCTHU y‘IéHOFO.
Dememuueckoe socnumanue.

— BOCIHPUATHE CTETUUECKUX KauecTB PU3NUECKON HAYKH: €€ TapMOHUYHOIO [IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.

llehmocmu HAY4YHO2O NO3HAHUA:.

— OCO3HaHHE LIEHHOCTH (PU3NYECKON HAyKH KaK MOLTHOI'O MHCTPYMEHTA IO3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUM, BA)KHEHUIIIEH COCTABIIAIOLIECH KYIbTYPHI,

— pa3BUTHUE HAYYHOU JH0003HATEIBLHOCTH, MHTEPECA K UCCIIE10BATEIbCKON IEATEIIbHOCTH.
Dopmuposanue Ky1bmypvl 300p08bsl U IMOYUOHATLHO20 OA2ONONYYUSL

— OCO3HaHHE IIECHHOCTH 0€30MacHOro 00pasa )kM3HU B COBPEMEHHOM TEXHOJIOTMUECKOM MUDE,
BaYKHOCTH MPaBUJI 0€30MaCHOTO MOBEJACHHSI HAa TPAHCIIOPTE, HAa IOPOTaXx, C dIEKTPUUECKUM U TETIIIOBBIM

000py/I0BaHHEM B JIOMAIITHUX YCIIOBUSX;

— copMUPOBAaHHOCTH HAaBbIKA PeIICKCHH, PU3HAHUE CBOETO MpaBa Ha OIMMOKY M TaKOTO K€ MpaBa
y IIPyroro 4eIoBeKa.

Tpyooesoe socnumanue:

— aKTHBHOE y4YaCTHE B PEIICHUH MPAKTHYECKUX 337124 (B paMKax CEeMbH, LIKOJIbI, FOPO/Ia, KPasi)
TEXHOJIOTUYECKON U COLIMATILHOM HAMPaBICHHOCTH, TPEOYIOIIUX B TOM YHCiie U (GU3MUECKUX 3HAHUA;

— UHTEpeC K MPAaKTUYECKOMY H3Y4YEHHIO IpodeccHil, CBSI3aHHBIX C (PU3HKOM.
IKonoeuueckoe 6ochumanue:

— OpHUEHTAIMs Ha MpUMeHeHue GU3NUeCKUX 3HAHUM JJI peleHus 3a/1a4 B 00JIaCTH OKpY Karoueit
Cpebl, IJIAHUPOBAHUS IIOCTYIIKOB U OLICHKU MX BO3MOKHBIX IIOCJIEICTBUM 1JIs1 OKPY’KAIOLICH CPEMBbL,

— OCO3HAHHE TJIO0AJIBLHOIO XapaKkTepa SKOJIOTHICCKUX HpO6HCMI/I HYTCﬁ HX PCHICHUH.

Adanmayus obyuarowe2oca K UsMEHAIOUUMCS YCIOBUAM COYUATILHOU U NPUPOOHOU CPEObL.



— TOTPEOHOCTH BO B3aUMO/ICHCTBUY IIPH BBHIMTOJIHEHUH UCCIIETOBAHUM U MPOEKTOB (hPHU3HUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTUX;

— TIOBBILICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO IEATEIbHOCTS,

— 1oTpeOHOCTH B (HOPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4YHCJIE (OPMYITHUPOBATH UJIEH, MOHATHS,
TUIIOTE3bl O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

— OCO3HaHHUE JePHUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH,

— IUIAHUPOBAHHKE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3NUECKUX 3HAHHH;

— CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATE B3AUMOCBA3U IIPUPOIHI, 06H.[€CTBa N 5KOHOMUWKH, B TOM
YHCJIC C UCITIOJIb30BaHUECM (bHBI/ILIeCKI/IX 3HaHPII>i;

— OIICHKA CBOUX JACHCTBHIA ¢ YU4ETOM BIHUSIHUS HA OKPYKAOIILYIO CPEY, BOZMOXKHBIX TTT00ATBHBIX
HOCJIEICTBUH.

METAIIPEJIMETHBIE PE3YJIbTATDHI YHuBepcanbHble o3HaBaTeNIbHbIE 1eHCTBUS bazosbie
Jlo2uyecKue 0etcmeust.
— BBUIBIISITH M XapaKTEPHU30BaTh CYIICCTBCHHBIC IPU3HAKU 00BEKTOB (SIBJICHUI);

— yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(PUKALINN, OCHOBAHUS JIJIsl 0000IICHUS 1
CpaBHEHUS;

— BbIABJIATb 3dKOHOMCPHOCTH U IIPOTHBOPCUYHUA B paCCMATPUBACMBIX (I)aKTaX, JaHHBIX U
Ha6JIIOIICHI/I$IX, OTHOCAIIUXCSA K (bI/IBI/I‘-IeCKI/IM SIBJICHUAM,

— BBIABJIATH IPUUNHHO-CJIEICTBEHHBIE CBA3H MPU U3YyUEHUH (PU3HUECKUX SBJICHUI U IPOLIECCOB;
JIEJIaTh BBIBOJBI C HCIIOJIB30BAHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIOUEHNUH, BBIABUTaTh
TUIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BETUYHH;

— CaMOCTOSTEJIFHO BBIONPATH CIIOCO0 pereHus yaeOHol pusnaeckoii 3agaun (CpaBHEHHE
HECKOJIbKUX BapHAHTOB PELICHNUs, BEIOOp Hanbosiee MoAXO0AIIEro ¢ y4ETOM CaMOCTOSATENIBHO
BBIJICJICHHBIX KPUTEPHEB).

bazosvie uccnedosamenvckue oeticmeus:

— MHCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'ICIIOBaTeJ'II)CKI/Iﬁ HMHCTPYMECHT IIO3HAHU,

— MPOBOAMTH IO CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOKHBIHN (hru3nuecKuit
HKCHEPUMEHT, HEOOIIBIIOE UCCIIeIOBaHUE (PU3UUECKOTO SBICHNUS;

— ONICHUBATH Ha IPUMCHUMOCTb U TOCTOBCPHOCTD I/IH(I)OpMaLII/IIO, TOJIYUYCHHYIO B XOJ€ UCCIICAOBAHHUA
WJIM 3KCIICPHUMEHTA,

— CaMOCTOSTENHHO (OPMYTUPOBATH 0OOOIICHHS U BBIBOIBI IO pE3yIbTaTaM MPOBEAEHHOTO
HAOII0/ICHUS, OTIBITA, UCCIICIOBAHHS,

— IIPOTrHO3HUPOBATH BO3BMOXKHOC ﬂanLHeﬁmee pPa3BUTHUC (I)I/ISI/I‘-ICCKI/IX MIpONLECCOB, a TAKKC BBIJIBUTATH
MPECAIIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIIOBHUAX U KOHTCKCTaXx.

Paboma ¢ ungpopmayueii:



— TMPUMEHATH pa3IMYHbIE METObl, HHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE U 0TOOpe MHPOPMALIUU WITH
JAHHBIX ¢ YYETOM MIPEI0KEHHON yueOHOH! (pu3nueckoi 3a1auu;

— aHAJIU3UPOBATH, CHCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH HH()OPMAIIHIO PA3TUYHBIX BHIOB U
(dbopM TpeICTaBICHHUS;

— CaMOCTOSITEJIBHO BEIOMPATH ONTUMAIBHYIO (hOpMY MpeACTaBICHUS HHPOPMALIUU U
WLTIOCTPUPOBATH PEIIaeMbIe 3a]]aui HECIIO)KHBIMU CXEMaMH, JHarpaMMaMu, HHOW TpapuKOi U UX
KOMOMHAIMSIMU. Y HUBEPCAIbHbIC KOMMYHUKATUBHBIC ICHCTBUS

Obwenue:.

— B X0JIe 00CykIeHUs1 y4eOHOTO MaTepuaa, pe3yJbTaToB JJa00paTOPHBIX PAaOOT U IPOSKTOB 33/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMBbI M BBICKA3bIBATh HJICH, HAIICJICHHBIC HA PEIICHHE 3a/1a4K U

nojJepKaHue 0J1aroKenaTeaIbHOCTH OOLIEHMS,

— COIIOCTAaBJIATBb CBOU CYXXJACHUSA C CYXKIACHUSAMU JAPYTrUuX Yy4aCTHUKOB AMUaJiora, O6Hapy)KI/IBaTI)
pas3imiuc U CXO0ACTBO HOSPIHI/Iﬁ;

— BBIPpaXaTh CBOXO TOUKY 3PCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAaX,

— nyOJMYHO MPEJCTABISITH PE3yIbTAThl BHIITOIHEHHOTO (PU3MUYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIICIOBAHMSI, TPOCKTA).

Coemecmuast dessmenvrocns (CompyOHUYecmeo):

— TIOHMMATh ¥ HCIIOJIB30BATh MPEUMYIIECTBa KOMaHIHOW ¥ HHIUBUIYaTbHOU paOOTHI IPU PEIICHUN
KOHKPETHOU (PU3NYECKOM MPOOIEMBI;

— MPUHUMATH LEIN COBMECTHOM I€ITEIbHOCTH, OPTaHU30BBIBATH JEHCTBUSA MO €€ JOCTHKEHHIO!
pacrpenenaTh pojau, 00CYKIaTh MPOIECCHI U PE3YJITaThl COBMECTHOU paOOThI; 0000IIaTh MHEHHS

HECKOJIbKHX JIFOJICH;

— BBITIOJIHATH CBOIO 4YaCTh pa6OTLI, AOCTUTasA KAYCCTBCHHOT'O pE3yJibTaTa IO CBOEMY HAIIPABJICHUIO U
KOOPpAUHHPYS CBOU I[Gf/iCTBPISI C ApYyTUMH YJICHAMH KOMAaHbI;

— OIICHUBATh KAYC€CTBO CBOCT'O BKJIaJia B 06H1HI>1 MMPOAYKT IO KPUTCPUAM, CAMOCTOATCIIBHO
C(I)OpMYJ'II/IpOBaHHLIM yY4yaCTHHKaMHU B3aHMOHeﬁCTBHH.

yHI/IBCpcaJ'ILHBIe PCTYIISITUBHBIC JEeHCTBUSA
Camoopea%tusauwzi

— BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUAX, TPEOYIOMIMX IS PeIIeHUs] PUINIECKUX
3HAHWH,

— OPHUCHTUPOBATHLCS B PA3ITUYHBIX MOAX0AaX MPHUHSATHS PEIICHHUH (MHIUBUIYaTbHOE, IPHHSITHE
peLIeHus B TPy, IPUHATHE PEUICHU TPYIION);



— CaMOCTOSITEIbHO COCTABIISTh AITOPUTM pelIeHHs GPU3NYECKOH 3a4aUy WK TUIaHA UCCIICA0BAHUS C
y4ETOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH IIPEJIaraeMble
BapHUaHThI pEeIICHU;

— JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIIEHHE.
Camoxonmpons (peghrexcus):
— JaBaTh aJeKBaTHYIO OIIEHKY CUTYAIlMH U TIPe yIararh IUIaH ¢€ N3MEHEHHS,

— OOBSACHATH NIPHUYUHBI JOCTHKCHUS (HETOCTIIKCHYSI) PE3yJIbTAaTOB JICSITEIbHOCTH, JABATh OLICHKY
IPUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B ICTEIBHOCTH (B TOM YHMCIIE B XOJI BHIIOJIHEHHS (PU3NIECKOTO
UCCIICI0OBAHMS WK IPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB, H3MEHUBIIUXCSI CUTYaLHi,
YCTaHOBJICHHBIX OLUIMOOK, BO3HUKILIUX TPYAHOCTEH;

— ONICHUBATHL COOTBCTCTBUC PE3YyJIbTaTa LUCIIU U YCIIOBUAM.

OMOYUOHAILHBII UHMENIeKM .
— CTaBUTh ce0sl HA MECTO JIPYTOro YeJIOBEKa B X0J1€ CIIOPa WIIM JIUC KYCCUH HA HAYYHYIO TEMY,
MMOHMMATh MOTHUBBI, HAMEPEHHUS U JIOTUKY JIPYTOTO.

Ipunsamue cebs u opyaux:

— TpU3HABaTh CBOE MPABO HA OMIMOKY MPH pelIeHNH GU3NIECKHUX 3a]1a4d UIIH B yTBEP)KICHHUAX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPAaBO JAPYToro.

I[MPEAMETHBIE PE3VJIbTATDI

7 KJIACC

IIpenmeTHble pe3yabTaThl Ha 0230BOM YPOBHE JOJKHBI OTpaXaTh CPOPMHUPOBAHHOCTh Y 00yUaIOIINUXCS
YMEHHUN:

— MUCIIOJIb30BAaTh MOHATHA. (1)I/I3I/I‘I€CKI/IC U XUMHWYCCKUC SIBJICHUS, Ha6J'IIOZ[€HI/IC, OKCIICPUMCHT, MOACIIb,
TUN0TE3a; SAUHUIBI QU3MYCCKUX BEIUUHMH; aTOM, MOJICKYJIa, arperaTHbIC COCTOSHHS BEIIECTBA
(TBEpHOeE, KuIKOE, ra3000pa3HOE); MEXaHUYECKOE JBIKeHUE (paBHOMEPHOE, HEPaBHOMEPHOE,
OPSIMOJTUHEIHOE), TPACKTOPHS, paBHOACHCTBYIOIIAs Cl, AeopMmarnus (yrnpyrasi, IiacTu4ecKas),
HEBECOMOCTh, COOOIIAIOIINECS] COCY/IBI;

— pasnuyaTh ABjaeHUs (Tudy3Hs; TEMI0BOE ABKECHIE YaCTHII BEIIECTBA; PABHOMEPHOE JBHKEHHE;
HEPaBHOMEPHOE JBH)KEHUE; MHEPLIUS;, B3AUMOACHCTBUE TEJ; PABHOBECUE TBEPABIX TEN C 3aKPETUIEHHON
OCBIO BpaIlleHUS, epeava JaBIeHus TBEPABIMU TEIAMH, KUIAKOCTIMHU U Ta3amMH; atMochepHoe
JIaBJICHHE; TJIABAHUE TEJI; TPEBPALICHUS MEXaHUYEeCKON SHEPrHH) IO ONHCAHMIO UX XapaKTEPHBIX
CBOMCTB ¥ Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (DU3NUYECKOE SBIICHHE,

— paclo3HaBaTh MPOSIBICHNWE W3YYEHHBIX (U3NYECKUX SBIICHUN B OKPYKAIOIIEM MUPE, B TOM
qucie (pu3nyecKue IBICHUS B IPUPOJIE. TPUMEPDI ABMKEHHS C pa3IMYHBIMU CKOPOCTSMU B )KUBOH U
HEeXXHBOW MPHUPO/IE; AEUCTBUE CUIIbI TPEHUSI B IPUPOJIE U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO TaBICHUS
Ha JKUBOW OpPraHu3M; IJIaBaHKUE PBIO; phIYaru B TeJle YeI0BEKa; IPU ITOM NEPEBOAUTH MPAKTHUECKYIO
3aj1a4y B y4eOHYI0, BBIICIATH CYIIECTBEHHbBIC CBOICTBA/TIPU3HAKH (DU3NUECKUX SBJICHUI;



— OMHCHIBATH U3YUYCHHBIC CBOMCTBA TeN U (PU3HUSCKUE SIBICHUS, HCTIONB3Ysl (PU3HMUECKHUE BEIIMINHBI
(mMacca, 00bEM, IIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTH, CPEIAHSISI CKOPOCTH, CHIIA YIIPYTrOCTH,
CHJIa TSDKECTH, BEC TeJja, CHila TPeHUs, JaBiieHue (TBEPAOro Tela, )KUIAKOCTH, ra3a), BBITAIKHBAIOIIASL
CuJIa, MeXaHu4yeckasi paboTa, MOITHOCTh, TIJICYO CHIIBI, MOMEHT CHJIbI, KO3 (UIIMEHT MOJIE3HOTO
JICUCTBUS MEXaHM3MOB, KHHETHUYECKAs U MOTCHIIMAIbHAS YHEPTUs); IPU ONMCAHUH TTPABHILHO
TPaKTOBaTh (PU3U- YECKUI CMBICIT HUCTIOIb3YEMbIX BETUYMH, UX 0003HAYEHUS M €IMHUIIBI (PU3HUECKUX
BEJIMYHH, HAXOIUTh ()OPMYIIbI, CBS3BIBAIONINE JAHHYIO (PU3HUYECKYIO BETUYHHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IPauKH U3yUYCHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIIMYNH;

— XapaKTepHU30BaTh CBOWCTBA TeJl, (PU3MUECKUE ABICHUS U IIPOLECCHI, UCIIOJIb3Ys IIPABUIIA CII0KEHUS
cu (BIOJIb OTHOM MPsIMOiA), 3aKkoH ['yka, 3akoH [lackais, 3akoH ApxuMea, PaBUIIO PABHOBECHSI
pbruara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHHKH, 3aKOH COXPAHCHHUS MEXaHHYECKOW SHEPTHH; IPH ITOM
JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMUCHIBATH €r0 MATEMaTUYECKOE BHIPAXKECHUE,

— 00BACHATH (PU3UYECKHE SBICHHS, MPOIECCHl M CBOWCTBA TEIl, B TOM YHCJIE U B KOHTEKCTE
CUTyalLMi IPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBIISITh IPUUMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE M3 1—2 JIOTHYECKHX MIaroB ¢ ONOPOi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKIX
SBJICHUH, (PU3NYECKUX 3aKOHA W 3aKOHOMEPHOCTH;

— peuiaTtb paCLIéTHBIe 3aJa4u B 1—2 HeﬁCTBHH, HCIIOJIb3Ysl 3aKOHBI U (I)OpMy.]'IBI, CBA3BIBAIOIIHNEC
(1)I/I3I/IIICCKI/IG BCJIMYMHBI: HA OCHOBC aHaJIM3a yCJIOBHUA 3a1a4H 3aIIUChIBATH KPATKOC YCJIIOBUE,
IIOACTaBJIATH (I)I/ISI/I‘ICCKI/Ie BCIIMYUHEBI B (1)OpMy.]'IBI H IIPOBOJAUTD paC‘léTLI, HaXOoaUThb CIIPpABOYHbLIC
JaHHBIC, HCO6XOI[I/IMI>IC AJIg pelICHuA 3a/ia4d, OICHUBAThL PCAJITMCTUIHOCTD HOHy‘ICHHOﬁ (1)PI3H‘-IGCKOﬁ
BCJIMYNHBI,

— pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEILUTh IPU HOMOILIHU (PU3UYECKUX METOIOB; B
OIUCAHUM UCCIICIOBAHUSI BBIICIATH IPOBEPSEMOE MPEIIONIOKeHHE (TUITOTE3Y), pa3inyaTh 1
MHTEPIPETHPOBATH NOTYUYEHHBIH pe3ysbTaT, HAXOAUTh OMIMOKHU B XOJI€ OTIbITA, eJIaTh BHIBOJBI 110 €T0
pesynbTaram,

— MPOBOAMTH OTBITHI MO HAOIIOEHUIO (PU3NUECKUX SBJICHUN WM PU3NUECKUX CBOMCTB TeJl:
(bopMyIMpOBATh TPOBEPSIEMBIE NTPEIOIOKEHNS, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOT0 000pyI0Ba-
HUS, 3aIIUCBIBATH XOJ1 OTbITa U (POPMYJINPOBATH BHIBOBI,

— BBIMNOJHATH PSIMbIE U3MEPEHUS PACCTOSIHYSI, BPEMEHHU, MacChl Tella, 00bEMa, CHIIbI U TEMIIEPaTyphl
C UCIIOJIb30BaHMEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB; 3aMHUCHIBATH TOKA3aHUS TPUOOPOB C yUETOM
3aJlaHHOM aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUIH;

— MPOBOAMTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOM BETMUUHBI OT APYTOil €
UCIIOJIb30BAHUEM MTPSIMBIX U3MEPEHUH (3aBHCUMOCTH ITyTH PAaBHOMEPHO JIBWKYILETOCS TENa OT
BpPEMEHHU JIBUKEHUS TeJa; CUJIbl TPEHUS CKOJIbKEHHSI OT Beca TeJla, KauecTBa 00paboTKH MOBEpXHOCTEN
TeJl ¥ HE3aBUCUMOCTH CUJIBI TPEHHUS OT IUIOLIAJAU COIIPUKOCHOBEHUS TE€JI; CUJIBI YIIPYTOCTH OT
YAJIMHEHUS TPY>KUHBI; BHITAIKUBAIOIIEH CUITBI OT 00bEMA MOTpyKEHHOM YaCcTH Tejla U OT IJIOTHOCTH
KHJIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH TeJa, OT IIIyOUHBI, Ha KOTOPYIO MOTPYKEHO TeIo;
YCIIOBUM IJITaBaHUSA

TeJl, yCIIOBUIT paBHOBECHS pbIdara M OJIOKOB); y4acTBOBAaTh B IJTAHUPOBAHUH YY€OHOTO MCCIICIOBAHHS,
coOupaTh YCTAaHOBKY U BBIMOJIHATH U3MEPEHUS, CIIETYsI IPEJIOKEHHOMY TUTaHy, (PUKCHPOBATh
Pe3yJIbTaThl HOJTYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BETUYMH B BUJIE MPEIOKEHHBIX TAOINIL U
rpaduKoB, IeJaTh BHIBOJIBI [0 pe3ybTaTaM UCCIIeI0BaHus;



— MPOBOJMTH KOCBEHHBIC U3MEPCHUS (PU3NUIESCKUX BETUYIHH (INTOTHOCTH BEIECTBA KUIKOCTH
TBEPAOrO TEJA; CUJIa TPEHUS CKOJIBKEHMSI; JABJIIEHNE BO3/lyXa; BBITAJIKMUBAIOIAs CUIIA, IEUCTBYIOLIAs
Ha MOrPYKEHHOE B KHUIKOCTh TEJI0; KOAPPHUIIUCHT MOJE3HOTO NCHCTBUS MPOCTHIX MEXAaHU3MOB),
clIeysl IPEAJI0KEHHON MHCTPYKIUU: IIPU BBIIIOJHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIbHYIO
YCTaHOBKY

Y BBIUUCIISITh 3HAYEHUE UCKOMOW BEJIMYUHBI;

— Cco0I0aTh MpaBuiia TEXHUKK 0€30IacHOCTH MU paboTe ¢ 1abopaToOpHBIM 000y IOBAaHKEM,

— yKa3bIBaTh MPUHIIMITBI JEHCTBUS MPUOOPOB M TEXHUUECKHUX YCTPOHCTB: BEChI, TEPMOMETP,
JTUHAMOMETP, COOOIIAOIITUECS COCYIbI, 0apOMETp, phluar, MOABHUKHBIN W HEMOABUKHBIN OJIOK, Ha-
KJIOHHAs IIJIOCKOCTB,

— XapaKTEepPHU30BaTh MPUHIUIIBI IEHCTBUS M3yYEHHBIX NMPHUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOPOIi Ha X ONMUCAHHUS (B TOM YHCIIE: MOIIUITHIUKH, YCTPOHCTBO BOJONPOBO/A, THAPABIMICCKHUIA
pecc, MAaHOMETP, BBICOTOMED, OPIITHEBOM HACOC, APEOMETP), UCIIOJIB3YsI 3HAHHUS O CBOMCTBAX
(bu3nUecKuXx sIBICHUH 1 He0OXOAUMbIe (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

— MPHUBOIUTH MPUMEPBI / HAXOAUTHh HH()OPMALIUIO O IPUMEPAX MPAKTHYECKOTO HCITOIb30BAHHSI
(U3HYECKUX 3HAHUI B TIOBCETHEBHOM KU3HM TSl 0OecrieueHrs 0€30MacHOCTH IPU OOPAICHUH C
npruOoOpaMu ¥ TEXHHUECKUMHU YCTPOHCTBAMU, COXPAaHEHUS 3/I0POBbS U COOJIIOICHUS HOPM
9KOJIOTMYECKOTO [TOBE/ICHUS B OKPY KAIOILEH cpejie;

— OCYIIECTBISATH OTOOP UCTOYHUKOB HH(pOpMAINU B ceTH VIHTEpHET B COOTBETCTBHH C 33JJaHHBIM
ITIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUU U IIyTEM CPaBHEHHUs PA3JIMYHBIX UCTOYHHUKOB
BBIJICIIATH HH()OPMAIUIO, KOTOPAst SABIISICTCS MPOTUBOPEUYNUBOM HITM MOXKET OBITH HEJIOCTOBEPHOM;

— HCIOJIB30BaTh IIPH BBIIIOJIHEHUH YYE€OHBIX 3a/1aHui HAyYHO-TIOMYJIIPHYIO JINTEPATYPY
(buU3MUECKOro coepKaHusl, ClipaBOYHbIe MaTepUabl, pecypchl ceTd IHTepHeT; BialeTh NpuéMamu
KOH-

CIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHust MH(GOPMAIIMK 13 OJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

— cO037aBaTh COOCTBEHHbIE KpAaTKHE MUCbMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE 2—3 UCTOUHUKOB
nH(popManru GU3NIECKOro COAEpkKaHMs, B TOM YHCIIE MyOJUYHO JIe]aTh KpaTKUe COOOLIEHUS O
pe3yJbTaTax MPOEKTOB UM yUeOHbIX UCCIIEJOBAHUH; IPU 3TOM I'PaMOTHO UCIIOIb30BAaTh U3YUEHHBIN
MOHSATUHMHBIN anmnapar Kypca QU3uKH, COITPOBOXK/IATh BHICTYIIJICHUE IPE3EHTALIUEH;

— IIpU BBIIIOJHEHUH YYEOHBIX IPOEKTOB U UCCIIEIOBAaHUM pacrpeensTh 0013aHHOCTH B ITPYyIIIE B
COOTBETCTBUHU C ITOCTaBICHHBIMU 3a/1a4aMU, CIEIUTH 3a BBINIOJHEHUEM IUIaHA JEHCTBUMN, aICKBATHO
OLIEHHMBATh COOCTBEHHBIN BKJIAJl B IEATEIBHOCTD IPYIIIIbI; BEICTPAaUBAaTh KOMMYHUKAaTUBHOE
B3aUMOJICHICTBUE, YUUTHIBAas MHEHUE OKPYKAIOIIUX.

COHEPXAHUME YUYEBHOI'O ITPEJIMETA

Paznen 1. ®usnka u €€ poiib B MO3HAHUH OKPY>KAIOIIEro MUPa

®dusuka — Hayka o MPUPOJE, U3ydyaeT (PU3NUECKUE SIBICHUS: MEXaHUYECKHUE, TETJIOBBIE,
JJIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznyeckue BeaMurHbl. M3Mepenne puzndyeckux BennuuH. @usnyeckue npuoOopsl. [TorpemHocts
U3MepeHuil. MexayHapoaHas CUCTEMA €IMHHILL.

Kak ¢u3uka u npyrue ectecTBEHHbIE HAyKU U3y4aroT NpUpoay. EcTecTBeHHOHAYYHBIN METO]
MO3HAHUs: HaOII0/IeHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBKEHHE THIIOTE3, SKCIIEPUMEHT I10
MIPOBEPKE TUIOTE3, 00bSICHEHNE Ha0m01aeMoro siBjeHus. Onucanue Gu3nuecKux sBJIeHUi ¢
IIOMOILIBIO MOJIETIEH.



JeMoHcTpanumn
1. Mexanuveckue, TEII0OBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®uznveckue npuOOpkI U MPoLEeaAypa MPSIMbBIX U3MEPEHHM aHAJIOTOBBIM M LIU(PPOBBIM IPUOOPOM.

JlaGopaTopHbie pabOTHI U OIBITHI

1. Ompenenenue 1eHbI JeNEHUs MKaIbl U3MEPUTEIBHOTO MpHOopa.

2. 3mepenue paccTosiHUM.

3. 3mepenne 00bEMa XKHUIKOCTH M TBEPIOTO Tea.

4. OmnpeneneHue pa3MepoB MaJIbIX TeJ.

5. 3Mepenue TemnepaTypbl IpyU MOMOLIH KHAKOCTHOTO TEPMOMETPA U JaTUUKA TEMIIEPATYPHI.
6. [IpoBenenue uccie0BaHusI O MPOBEPKE TUIIOTE3BI: AATBHOCTD MOJIETA IIAPUKA, MyIIEHHOTO
TOPU30HTAIBLHO, TEM 0OJIbIIE, YeM OO0JIbIIE BBICOTA ITyCKa.

Paznen 2. [lepBoHavaibHbIE CBEICHHS O CTPOCHUH BELIECTBA

CtpoeHue BelecTBa: arToMbl U MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, TOKA3bIBAIOIINE TUCKPETHOE
cTpoeHue BeuecTBa. ONbIThI, 1I0KAa3bIBAOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBr>xenue yactuil BemecTBa. CBsi3b CKOPOCTH JBMKEHUS YACTHIL C TEMIIEpaTypoil. bpoyHoBckoe
nsuxenue, muddysus. BzaumoaelicTBrue yacThil BelecTBa: NPUTSHKEHUE U OTTAIKHUBAHUE.
ArperatHbie COCTOSIHHS BEIIIECTBA: CTPOCHHUE I'a30B, KUAKOCTEH U TBEPABIX (KPUCTAITHUCCKUX ) TEIT.
B3anMocBsI3b M1y CBOMCTBAMU BEIIECTB B PA3HBIX ArPEraTHBIX COCTOSIHUAX U UX
aTOMHOMOJIEKYJISIPHBIM cTpoeHHEeM. OCOOEHHOCTH arperaTHhIX COCTOSTHUM BOIbI. B3aMOCBSI3b MEXK Y
CBOMCTBAaMHM BEUIECTB B PA3HBIX arpEeraTHBIX COCTOSHUAX U UX ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
OcobeHHOCTH arperaTHbIX COCTOSIHUM BOAbI. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

JlemoHCTpanuu

1. HabmioneHnne OpOyHOBCKOTO JIBHIKEHHUS.

2. HaGmronenue nudys3un.

3. Habmronenue siBneHmnit, 00BbACHIIONINXCS MPUTHKEHUEM WITH OTTAIKMBAHUEM YaCTHUI] BEIIECTB.

JlaGopaTopHble pabOTHI U OTIBITHI

1. Onenka muaMeTpa aToMa MeToIoM psiioB (¢ ucmoib3oBanueM pororpaduii).
2. OnBITH 110 HAOJTIOJICHHIO TEIIOBOTO PACIIUPEHHS I'a30B.

3. OmbITHI 10 OOHAPYIKEHUIO ACUCTBHS CHIJI MOJICKYJIIPHOTO MPUTSDKEHHUS.

Paznen 3. JIBmkeHne ¥ B3aMMO/ICHCTBHH

Mexannueckoe 1BrxeHne. PaBHOMEpHOE 1 HepaBHOMEpPHOE ABMkeHHE. CKOpocTh. CpenHsst CKOPOCTh
[P HEPABHOMEPHOM JIB>KEHHUH. PacuéT myTu u BpeMeHu IBH>KeHUs. PABHOMEPHOE 1 HEpaBHOMEPHOE
nsuxeHne. Ckopocts. CpefHsis CKOPOCTh IPY HEPAaBHOMEPHOM JBM)KEHUU. Pacy€T ImyTH U BpeMeHH
JBKEHN SBneHne nHepIHK. 3aKOH HHEepUMHU. B3anmoelicTBre Tell Kak NpUYWHA U3MEHEHUS
CKOpPOCTH JBWXKEHMs Tel. Macca kak Mepa nHepTHOCTH Tena. IlnotHocTh BemecTBa. CBsA3b IIOTHOCTH
C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMA BEIlleCTBA.

Cuna kak XxapakTepHuCTHKa B3auMoaencTBus Ten. Cuiia ynpyrocTy 1 3akoH I'yka. MI3smepenue cuisl ¢
ITOMOIIBIO IMHAMOMETpA. fIBlIeHUE TATOTEHUS U CHiIa TshKECTH. CHila TSKECTH Ha IPYTHX IUIAHETax
(MC). Bec Tena. HeBecomocTs. CrioxKeHUE CHII, HAIIPABICHHBIX 110 OJHOW MPSIMOH.
PaBronercTByromas cwit. Cuia TpeHus. TpeHue CKOJIbKEHHsS U TPEHUE MTOKos. TpeHne B mpupoje u
texnuke (MC).

JleMoHCTpanuu

1. HaGmroeHne MeXaHM4YeCKOro IBYKEHNS TeIa.

2. VI3amepeHnue CKOPOCTH PSIMOJIMHEHHOTO JIBHYKCHHSI.
3. HaOmroienue sBJICHUS MHEPIIAH.



4. HaGmroieHre n3MEHEHHsI CKOPOCTH TTPU B3aMMOICHCTBHUH TEJI.
5. CpaBHEeHHUE Macc MO B3aUMOJICHCTBHIO TEI.
6. CiioxxeHue Cuil, HalpaBJICHHBIX 11O OJTHOM MPSMOM.

JlaGopaTopHbie pabOTHI U OIBITHI

1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO JBIKEHHs (IIapHKa B )KHIKOCTH, MOJICIIN
AIIEKTPUUECKOTO aBTOMOOWIIS U T. I.).

2. OnpeneneHne cpeHe CKOPOCTH CKOJIBKEHHUS OpyCKa WK IIapyKa TI0 HAKJIOHHOH MJIOCKOCTH.

3. OmnpeneneHne IIOTHOCTH TBEPAOTO TEa.

4. OnbITH, JEMOHCTPUPYIOIINE 3aBUCMOCTD pacTsuKeHUs (eopMalivn) Ipy>KUHbI OT MPHIOKESHHON
CHJIBIL.

5. OnBITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh CHITBI TPEHUS CKOJILKCHHS OT Beca Tejla U XapakTepa
COIPHUKACAIOIIMXCS TIOBEPXHOCTEH.

Paznen 4. JlaBneHue TBEPABIX TEI, )KUIAKOCTEH U Tra30B

Hasnenue. CrnocoObl yMEHbBIIEHUS U YBEIUUEHUS JaBieHus. Jlapnenue raza. 3aBUCUMOCTD JIaBJICHUS
raza ot o0béma, Temnepatypsl. Ilepenaya napneHus TBEPABIMU TeaMHU, )KUIKOCTAMH U Ta3aMu. 3aKOH
[Tackans. [IneBMaTHyecKre MalIMHbL. 3aBUCUMOCTD JIaBJICHUS KUAKOCTU OT TJIyOUHBI.
I'mapocratuueckuit napagokc. CooOmaronyecs cocybl. [ napaBinueckue MEXaHU3MBbI.

Atmoctepa 3emin u atmMochepHoe naBiaeHne. [IpuarHbI CynecTBOBaHHS BO3IYITHOW 000IOUKH
3emiu. OnbiT Toppuuenu. M3mepenue atmocepHoro AaBiaeHus. 3aBUCUMOCTb aTMOc(epHOro
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsl. [Ipubopsl 11 n3mMepeHus atMocepHOro AaBJIECHUS.
JleiicTBHE )HUIKOCTH U ra3a Ha MorpyEHHOE B HUX Tell0. BritankuBaromas (apxumMe08a) cuiia. 3aKoH
Apxumena. [1naBanue ten. Bozayxomiasanue.

JlemoHCTpanuu

. 3aBUCUMOCTb JAABJICHHS T'a3a OT TEMIIEPATYPHI.

. Hepeﬂat{a JaBJICHHUA )KUIKOCTBIO U Ia30M.

. Coob1rarommuecs cocy/isl.

. 'mnpaBnnyeckuii mpecc.

. IlposiBnienue nefcTBHst aTMOCHEPHOTO JTaBICHUS.

. 3aBUCHUMOCTb BBITAJIKMBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHOM YaCcTH Tela U MIOTHOCTH KUJIKOCTH.
. PaBeHCTBO BBITAIKMBAOIIEH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

. YcnoBue miaBanus Tel. TIaBaHNUe UITH MOrpy>KE€HHUE TCJI B 3aBUCUMOCTH OT COOTHOLICHUSA
IUIOTHOCTEN TEJIa U )KUJKOCTH.

CONO OIS WN B

JlabopatopHbie pabOTHI U OTBITHI

1. UccnenoBanne 3aBUCUMOCTH Beca TEJIa B BOJIE OT 00bEMA MOTPYKEHHOH B )KHUIKOCTh YAaCTH Tea2.
OrnpeneneHne BRITAIKMBAOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka He3aBUCUMOCTH BBITAIKHBAIOIICH CHIIBI, JICWCTBYIOMICH Ha TEJIO B XKHUIKOCTH, OT MAaCChI
Tena.

4. OnbITHI, JEMOHCTPHUPYIOITHE 3aBUCUMOCTh BHITAJTKUBAIOIIEH CHJTBI, ICHCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHON B )KUIKOCTh YACTH TeJla M OT TNIOTHOCTH KHUIKOCTH.

5. KonctpyupoBanue apeoMeTpa Ui KOHCTPYHPOBAHUE JIOJKU U OTIpeieTIeHUE €€ TPY30I0bEMHOCTH.

Paznen 5. PaboTa u MoniHOCTh. DHEPTUs

Mexannueckas pabota. MOIIHOCTb.

[IpocThie MEXaHU3MBI. pbIuar, 010K, HAKJIOHHASI TUTIOCKOCTh. [IpaBuiio paBHOBECHS phIyara.
[IpumeHeHne paBuia paBHOBECHS pblyara K 0J10Ky. «3010Toe npaBuio» Mexanuku. KIT/] mpoctbix
MexaHU3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckast sHeprusi. Kunernueckas u noteHuuaibHas sHeprus. [IpeBpaienue oqHoro Buaa
MEXaHWYECKOM SHEPTUH B IPYroil. 3aKOH COXPaHEHUS SJHEPIUU B MEXAHHKE.



JleMoHCTpanuu
ITpuMepbl IPOCTHIX MEXaHU3MOB

JlaGopaTopHbie pabOTHI U OIBITHI
1. Ompenenenue pabOThI CHIIBI TPEHHSI IPU PABHOMEPHOM JBIKEHUH TeJla 110 TOPU30HTAIBHOM
MTOBEPXHOCTH.

2. VlccnennoBanue yCclOBH paBHOBECHS pblyara.
3. Usmepenne KI1JI HakIIOHHOM IJTIOCKOCTH.

4. V3y4yeHue 3aK0Ha COXpAaHEHUS] MEXaHUUECKON SHEPTUH.

[IpumepHOE OypOUYHOE IJIaHUPOBAHUE

Ne n/n |

Tema ypoka

|

Cpoku

1.dusuka— HayKa o pupoe 74

1.

Uro m3yuaeT pusnka

1

Centa6pb
1 yuebnas
HeJelst

Hexortopeie ¢pusnueckre TepMUHBL

YCTHBIN oIpoc

Centa6pb
lydeOHas
HeJelst

HaOnroneHns U OObITH

YCTHBIN oIpoc

Centa6pb
2 yueOHas
HeJeust

®usnyeckre BennunHbl 1 ©X U3MEPEHUS

YCTHBIN ompoc
TECTUPOBaHHE

CeHTs0pb
2 yueOHas
HeJenst

TOYHOCTB ¥ IIOTPELIHOCTh U3MEPEHUN

Centa6pb
3 yaeOHast
HeJenst

JlaGopatopnas padora Nel Onpenenenue 1eHbl
JIeTICHHS TIKaJIbl IPUOOPOB»

JlaGoparopHas pabora

Centa0pb
3 yaeOHast
HeJenst

dus3nka 1 TEXHHUKA

Centa0pb
4 yyeOHas
HeJelst

HepBOHO‘IaJ'IBHBIC CBCACHUS O CTPOCHUU BCILICCTBA 9
qaCoB

YCTHBIN o1Ipoc

Centa0pb
4 yuebHas
HeJeust

CrtpoeHme BemecTBa

Oecena

OxTs0pB
5 yuebHast
HeJIes

. MosiekyJibl

YCTHBIN OIIPOC

OxTs0pB
5 yueOHas
HeJelst

10.

JlaGopatopnas padora Ne2 «Onpeznenenne pa3mepos
MAaJIbIX TeJ»

JlaGoparopnas pabota

OxTs0pB
6 yueOHast
Hezens

11.

BpoyHoBCKOE 1BHXKEHUE

Oecenma

OKTa0pb
6 yueOHas
Hezens




12. Huddysus B razax, KUAKOCTIX U TBEPABIX TeJax CaMOCTOSITENIbHAS OKTA0pb
pabota 7 yueOHas
Hezens
13. JBi>KeHHe U B3aMMOJCHCTBHE MOJIEKYJT YCTHBIN OIPOC OxTs0pB
7 yueOHas
Hezens
14. ArperaTHble COCTOSIHUSI BEIIECTBA COCTOSIHUE YCTHBIN OIPOC OxTs0pB
BeIIECTBA 8 yueOHast
Henens
15. Paznuume B MOJIEKyIApHOM CTPOCHUH TBEPIBIX YCTHBIN OIPOC OxTs0pB
TEJN,’KUIKOCTEH U ra3oB 8 yuebnas
Henens
16. KonTponbHas pabora KOHTpOJIbHAs paboTa Hos6pn
9 yuebHas
HeIens
2.B3aumopeiicteue ten 244
17. Mexanndeckoe ABmkeHue. OTHOCUTEIBHOCTD Hos6ps
JIBUKCHHC 9 yuebHast
HeIens
18. PaBHoMepHOe aBmxkeHne. CKOPOCTb. YCTHBIN OIIPOC Hos6ps
10 yuebHnas
Hezens
19. Perrenue 3anau Hos6ps
10 yueOnas
Heens
20. HepaBnomepnoe neuxenue. [lonarue o cpegHeit YCTHBIN OIIPOC Hos6pb
CKOPOCTH. 11 yuebHnas
Heens
21. Perrenue 3anau CaMOCTOSITeTIbHAS Hos6ps
pabora 11 yuebHnas
Heens
22. SIBneHue uHepLUuH. YCTHBIN OITPOC Hos6ps
12 yuebHas
Heens
23. Bsaumogpeiicteue Ten.Macca Tena. JlaboparopHas JlaGoparopnas pabota Hos6ps
pabota Ne 3 «l3mepeHue Macchl Tena Ha Becax» 12 yyeOHnas
Heens
24. JlaGoparopHas padota Ned «M3mepenue o0béMa Tea» JlabopaTtopHas pabota Hos6ps
13 yuebOHas
Hezens
25. [ImoTHOCTH BemecTBa YCTHBIH OTIpOC Jlexabpn
13 yuebnas
HeJIens
26. Pemenue 3anau CaMOCTOSITeTIbHAS Jexalpb
pabora 14 yuebnas
HeJIens
217. JlaGopatophas padora NeS «Onpeznenenne miIoTHOCTH JlaGoparopnas pabota Jexalpb
BEIleCTBa TBEPIOTO Teay» 14 yyeOnas

HEIEeIs




28.

Pacuér maccel 1 00bEMa TEjIa MO €ro IIOTHOCTH

Jlexabpn
15 yuebnas
HeJens

29.

Pemrenue 3agau

CaMOCTOSTEbHAS
pabota

Jlexabpb
15 yuebnas
Hezes

30.

IToBTOpEHME

YCTHBIN 0IIpocC

Jlexabpb
16 yuebnas
Hezens

31.

Pemrenue 3agau

Jlexabpb
16 yuebOHas
HeZens

32.

Kontponbnas pabora

KOHTpOJIbHAs paboTa

Jlexabpb
17 yueOnas
HeIens

33.

Iloustue cumel. SIBIeHUE TATOTEHUS

YCTHBIN oIpoc

SuBape
17 yueOnas
Hezens

34.

Cuna ynpyroctu. Bec Tena

YCTHBIN oIpoc

SuBape
18 yuyeOnas
Hezens

35.

HunaamomeTp. Jlaboparopras poboTa Ne6
«['pagynpoBanue py>KUHBI U H3MEPEHHE CHIT
JTMHAMOMETPOM

JlaboparopHnas pabora

SuBapp
18 yueOHnas
Hezens

36.

CI10’keHHE CHIL.

YCTHBIH ompoc

SuBapp
19 yuebHnas
Hezens

37.

Cuna tpeHus

YCTHBIM ompoc

SuBapp
19 yuebHnas
Hezens

38.

JlabopatopHas pabota Ne7 «3MepeHue CUITbI TPEHHUSI

CKOJIBXKCHUA»

Jlaboparopnas pabora

SuBapp
20 yuebnas
Heens

39.

Pemenwne 3amau. [loBroputensHo - 0000Mar0Omni ypok

YCTHBIH onpoc

®deBpainb
20 yuebnas
Heens

40.

Konrponbnas pabora

KOHTpOJIbHAs paboTa

®deBpainb
21 yuebnas
Heaens

3.JlaByieHre TBEPABIX Tel, KUIKOCTEH 1 ra3oB (14 4)

41.

JaBnenne EquHUIBI JaBICHUS

deBpaib
21 yuebnas
HeJens

42.

Ilepenaua naBieHus: TBEPABIM TeJlaM, KUJIKOCTBIO U

razoM. 3axoH Ilackansa

YCTHBIH onpoc

deBpaib
22 yuebHas
HeJens

43.

Pacuér JAaBJICHUA X XUAKOCTU HA THO U CTCHKHU COCYyJa

DeBpaib
22 yuebHas
Hezens




44, Perenue 3amau CaMOCTOSITeIbHAS DeBpaib
pabota 23 yueOHas
HeIens
45. Coobmarommue cocyiel. Bomonposo YCTHBIH OIPOC depaib
23 yuebHas
HeIens
46. ATMmocdepHoe naBnenue. bapomerp-anepons YCTHBIN OIPOC Mapt
24 yuebHas
HeIens
47. Hacocs! [TopuiHeBo# KUAKOCTHBIA HACOC. YCTHBIN OIIPOC Maprt
I'mapaBnmgeckuii mpecc 24 yuebHas
HeJIens
48. Pemenue 3anau CaMOCTOSITeTIbHAS Mapt
pabota 25 yuebOHas
HeIens
49. ApxumeznoBa cuia. YCTHBIH ompoc Mapt
25 yuebHas
He/ens
50. Pemenue 3amau CaMOCTOSITeNIbHAS Mapt
pabota 26 yueOHas
HeIens
51. Jlabopatophas pabora Ne8 «Onpenencaue Jlaboparophas pabota Mapt
BBITAJIKUBAIOIIEH CHIIBI, TEHCTBYIOMIEH Ha 26 yueOHas
HOTpy>KEHHOE B HEE TEIIO» HEJENs
52. VYcnoBus TiaBaHus Tell. ApeoMeTp YCTHBIN OIPOC Mapt
27 y4ebHas
He/Iens
53. O600menne 1o Teme YCTHBIH OITpOC Maprt
27 y4ebHas
He/Iens
54. KonTponbnas pabora KOHTpOJIbHAs paboTa Arnpens
28 yuebHas
Heens
Pa6ora u momHOCTH. DHeprusall u
55. Mexanunueckas pabora Armpens
28 yuebOHas
Heens
56. MormHOoCT YCTHBIH OTIpOC Armnpens
29 yuebHas
HeJIens
57. IIpocTteie Mexanu3Mbl. PaBHOBECHE phIuara YCTHBIH OIIPOC Armnpens
29 yuebHas
HeJens
8 JlaGoparopHas padota Ne9 «IIpoBepka mpapuiia JlaboparopHas pabora Arpenb
MOMEHTOB» 30
59 [IpumeHeHne paBHOBECHS pbluara K 010Ky YCTHBIN OIPOC Amnpenb
31 yuebnas

HCACIA




60 30J10TO€ MMPABUIIO MEXaHHUKH

YCTHBIH OIIPOC
CaMOCTOSITENbHAs
pabota

Armpens
31 yuebnas
HeJens

61 KII[ Jlabopatopnast pabota NelO «Omnpenenenne KI1/]
IpH MObEME TeJla TI0 HAKIIOHHOM IIOCKOCTH»

JlaGoparopHnas pabora

Maii
32 yueOHas
HeIens

62 Pemenne 3amau

Mait
32 yueOHas
HeIens

63 Kontponbnas pabora

KOHTpOJIbHAs paboTa

Maii
33 yuebHas
HeJens

[ToBTOpenwue. 54

64-66 | O6o6meHue o Kypcy Pusnka -7

YCTHBIN ompoc

Mait
33 yueOHas
He/Iens

67 KonrposbHas padboTa 3a kypc Pusmka 7

KOHTpOJIbHAs padoTa

Maii
34 yuyeOHas
Hees

68 AHanmu3 penreHne KOHTPOIbHOU paboThI

CaMOCTOSITeIbHAS
pabota

Maii
34 yuyeOHas
HeIeus

Uroro 68 yacos
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