


MHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o ¢u3uKe Ha ypOBHE OCHOBHOTO 00IIEro 00pa3oBaHus COCTABICHA HA OCHOBE MOJIOKEHUH
U TpeOOBaHMIA K pe3yJabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3z0oBaTEIbHOM MPOrpaMMBbl,
npencraBieHHblx B PI'OC 00O, a taxxke ¢ yuetoMm (enepanbHoil pabouell mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenoiaBanus yueoHoro npeamera «@usnkay.

Conmepxanue mporpamMmbl 10 (HU3UKE HAmpaBlieHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYarOIIUXCS WM OpraHu3alMi0 HM3y4YeHHs (QHU3UKHA Ha JAEATEIBHOCTHOW OCHOBe. B
nporpamme No (hU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO TpeAMeTa B peaju3aluu TpeOOBaHHIMA
OI'OC OOO Kk mniaaHUpPYEeMbIM JIMYHOCTHBIM M METAIlpeIMETHBIM pe3yjibTaTaM OOYYEHHS, a TaKKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOILIETo
o0OpazoBaHusI.

[IporpamMma no ¢u3vKe ycTaHaBIMBaeT paclpeneieHre yueOHOro MaTepuaia 1o rojaMm odydeHus (1o
KJjlaccaMm), TpeajaraeT MPUMEPHYIO IOCIEA0BATENbHOCTh W3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COAEPIKAHMSI U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaromuxcs.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LI€TbI0 OKa3aHUS METOAMYECKOMN MOMOIIU YUYUTEII0 B CO3JaHUU
pabodeil mporpaMMbl 10 y4eOHOMY MTPEIMETY.

®uznka gBISETCS CUCTEMOOOPa3yIOIIUM Ul €CTECTBEHHOHAYUHBIX YYEOHBIX NMPEAMETOB, MOCKOIbKY
¢u3nueckue 3aKOHBI JIeKAT B OCHOBE MPOLIECCOB U SIBICHUN, M3y4aeMbIX XHMHEH, OuoyoTHEH,
acTpoHOMUEH H (usnueckoi reorpadueil, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpa,
MpeloCTaBIIsieT Haubosee sCHble 00pa3lbl IPUMEHEHUSI HAyYHOTO0 METO/a MO3HaHUs, TO €CTh crocoda
MOJIy4€HUs JOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 raaBHBIX 3a1a4 (PU3NUECKOro oOpa3oBaHHS B CTPYKType oOmiero oOpa3oBaHHsI COCTOWT B
(opMHUPOBaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K Hayke y 00yJaroIuxcs.

N3yuenne ¢uznku Ha 0a30BOM YpOBHE INPENIOJAracT OBJIAJEHHUE CICAYIOIUMU KOMIETEHTHOCTSMH,
XapaKTePU3YIOIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

L4 HAay4YHO OOBACHATH SIBJICHMS,
L4 OLICHMWBATh U ITIOHUMAaTh 0COOEHHOCTH HAay4YHOI'O UCCJIICIOBaHUA;
L4 HUHTCPHIPECTUPOBATE JAHHBIC U MCII0JIb30BaTh HAYYHBIC JOKA3aTCIIbCTBA AJI IIOJTYUCHHUA BBIBOJOB.

Lenu u3yueHus: pu3MKM Ha YpOBHE OCHOBHOIO o0miero obpaszoBanusi ompenesneHbl B Konuenimun
npenojaBaHusi yueOHoro mnpeamera «®Pusuka» B 00pa3oBaTeNbHBIX OpraHu3zanusx Poccuiickoit
Oenepannu, peaqu3yrolnX OCHOBHbBIE 00111€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKICHHONW pellieHr eM
Komnernn MunncreperBa npocBenieHust Poccutickoit @enepanun (mpotokos ot 3 aekadbps 2019 r. Ne
[TK4BH).

esn n3yvyenusi pusukm:

J npuoOpeTeHne HHTepeca U CTPEeMIJIEHUs OOy4alolMXCsi K HaydHOMY M3YYEHHUIO NPHUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

J pa3BUTHE IIPEICTABICHUNA O HAYYHOM METO/Ie MO3HaHUS U (OPMHUPOBAHUE UCCIIEOBATEIBCKOTO
OTHOILIEHMSI K OKPYKAIOIIUM SIBJICHUSAM;

J (bopMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3ydeHHsI OCHOB CTPOEHUS MaTepUn
1 GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

o (dopMupoBaHHUE NPEACTaBICHUN O POiH (PU3MKM s PasBUTHs JPYrUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

o pa3BUTHE MIPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymiei npodeccuoHanbHOM AesATeNbHOCTH,

CBSI3aHHOM C CI)I/I3I/IKOI\/'I, MNOoATOTOBKA K nanLHeﬁmeMy O6yLICHI/IIO B 5TOM HaIIpaBJICHUU.

Z[OCTI/I)KCHI/IC ITUX lIeNen IIporpaMmsl 110 (1)I/I3I/IK€‘ Ha YPOBHE€ OCHOBHOI'O 06mer0 06pa30BaHI/I§I
oOecreunBacTCs PCIICHHUEM CIICAYIONINX 3aJaY.

L4 npnoGpeTeHHe 3HaHU O AUCKPCTHOM CTPOCHHU BCHICCTBA, O MCXAHUUYCCKHUX, TCIIOBBIX,
QJICKTPUYCCKHUX, MAHUTHBIX 1 KBAHTOBBIX ABJICHUAX;



. MpHOOpeTeHnEe YMEHUH OIMUCHIBATh U OOBSICHATH (PU3UYECKHE SBICHUS C HCIIOJB30BAHHEM
MMOJIyYCHHBIX 3HAHU;

J OCBOCHHE METOJIOB PEIICHUSI MPOCTEHINNX PACUCTHBIX 33734 C MCIOJIb30BAHHEM (DU3HUECKUX
MO/IeJIel, TBOPUECKUX M MPAKTHKOOPUEHTUPOBAHHBIX 33/1a4;

o pa3BUTHEC YMEHHI HAOIIOMATh MPHUPOIHBIC SBICHHS M BBIMOJHATH OIBITHI, J1a0OpaTOpHBIC
paboThI U FKCIIEPUMEHTAIBHBIC UCCIICIOBAHMSI C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX IPHOOPOB;

. OCBOCHHE IPUEMOB PabOTHI ¢ HH(OpPMALHEel GPU3HIECKOTO COJICPKAHUS, BKITFOYAst HH()OPMAIIHUIO
0 COBPEMEHHBIX JIOCTIKEHHUAX (PU3MKH, aHAIU3 U KPUTHUECKOE OILICHUBAHUE HH(POPMAIIHH;

o 3HAKOMCTBO €O cdepaMu TpoPECCHOHATBHON JIEATEIHbHOCTH, CBS3aHHBIMA C (DH3UKOH, U

COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAHHBIMU Ha JOCTIIKEHHSIX (PH3UIECKOHN HAYKH.

Ha uzydenue ¢usnku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs OTBOJMUTCS B 7
KJ1acce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpaMMe 1o (HU3MKE MepeuyeHb JabopaTOpHBIX pabOT U ONBITOB HOCHUT
peKOMEHAATENbHBIA XapaKkTep, YUUTEIb AENAeT BbIOOp MpoBeleHUs Jab0paTOpHbIX paboT U OIBITOB C
Y4E€TOM HHJMBUIYAIbHBIX OCOOEHHOCTEH OO0yJaromuxcsi, CIHUCKAa HKCIEPUMEHTAJIbHBIX 3a/laHui,
IpeiaraéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (PU3HKe.



COJEPKAHUE OBYUEHMUA
7 KJIIACC

Pa3zjnen 1. ®usuka u e pojib B NO3HAHUM OKPYKAIOIIEr0 MHPA.

®usuka — Hayka o mnpupoze. SIBieHus npupoasl. PU3MYECKHE SBICHHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, SJIEKTPUIYECKHE, MAarHUTHBIC, CBETOBBIE, 3BYKOBBIC.

O®uznyeckue BenuuuHbl. M3mepenue  ¢Qusmueckux BenuuuH. Pusznyeckue  pUOOPHI
[TorpemHocTe u3Mepenuii. MexayHapoHas CUCTEMa EAUHHLL

Kak ¢u3mka u Ipyrue ecTecCTBEHHbIC HAyKH M3ydaloT MpUpoay. ECTeCTBEHHOHAayYHBIH METOT
MO3HAHMS: HaOO/IEHWe, TOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIABHKEHUE TUIIOTE3, IKCIIEPUMEHT IO
MPOBEPKE TUIIOTE3, 00bsICHEHUE HAOII0aeMOTO siBiieHHs. Onucanne GU3NUEeCKUX SIBJICHUN C TTOMOIIBIO
MOJEIIEN.

Jemoncmpayuu.

MexaHnuveckue, TeIIOBbIe, STIEKTPUIECKIE, MATHUTHBIC, CBETOBHIC SIBJICHHSL.

dusndeckue MpuOOPHI U MPOIeAypa MPAMBIX U3MEPEHUN aHAJIOTOBBIM M IIU(PPOBBHIM TPHUOOPOM.
Jlabopamopnwie pabomot u onvimot.

Ompenenenue 1EHbI IeJeHUS IIKaIbl U3MEPHUTEILHOTO TIprbopa.

N3mepenue pacCTosTHAM.

N3mepenune o0bEMa JKUAKOCTH B TBEPOTO Tea.

Ompenenenre pa3MepoB MaJIbIX Tell.

N3mepenue Temmnepatypbl TPy MOMOIITH KHIKOCTHOTO TEPMOMETPA U JaTUUKA TEMITEPaTyphl.

[IpoBenenne wuccmenoBaHUsA IO MPOBEPKE  TUIIOTE3bl: JAIBHOCTh MOJIETa  IIApUKA, IYIIEHHOIO

TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIEHUSI O CTPOEHUH BelllecTBa.

Crpoenue BeliecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mmepbl. OMBITHI, JTOKAa3bIBAIOIINE ITUCKPETHOE
CTPOEHHE BEIIECTBA.

JBrm>xeHnue yactull BemiectBa. CBsI3b CKOPOCTH ABMKEHUS YACTHUI C TeMIieparypoil. bpoyHoBckoe
nBuxkenue, qudadysus. BzaumoaelicTBre 4acTull BelIecTBa: MPUTSHKEHUE U OTTAIKHUBAHUE.

ArperaTHble COCTOSIHUSI BEILLIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTATLTUYECKHX)
Ten. B3auMoOCBSA3p MEXAYy CBOMCTBAaMM BEIIECTB B PAa3HbIX AarperaTHbIX COCTOSHUAX M HX
aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO IBHYKEHUSI.
Habmonenue nuddys3um.
Habmronenue sBieHui, 0ObSICHSIOMUXCS MPUTSHKEHUEM WM OTTATKUBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie pabomot u onvimot.

Onenka auaMeTrpa aToMa METOJIOM PSAJIOB (C UCToIb30BaHueM (poTorpadmuii).
OnbITHI IO HAOTIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
OnbITHI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYISIPHOTO MPUTSHKEHUS.

Pasznen 3. /IBu:KkeHHe M B3aUMOJAEHCTBHE TeJlL.

Mexanuueckoe aBuxeHue. PaBHOMepHOe M HepaBHOMepHoe ABmkeHue. Ckopoctb. CpenHss
CKOPOCTb MPU HEPABHOMEPHOM JIBHKEHHUH. PacueT myTu u BpeMeHH IBUIKEHUS.

SBnenue uHepuuu. 3aKOH MHEpUUHU. B3aumopaeicTBUE Tel Kak MPUUMHA U3MEHEHUS CKOPOCTH
JNBWKEHUsI Ten. Macca kak Mepa uHepTHOocTH Tena. IlnotHocTs BemiectBa. CBSI3b IJIOTHOCTH €
KOJIMYE€CTBOM MOJIEKYJ B €IUHHUIIE 00BEMa BEIIeCTBa.

Cuna Kak XxapakTepucTuka B3aumojenctBus Ten. Cuna ynpyroctu M 3akoH ['yka. U3mepenue
CUWJIBl C TOMOUIBIO JUHAMOMETpA. SIBI€HHME TATOTEHUs M cuiia TsbkecTH. Cuila TSXKECTH Ha JIPYTuX
nnaHerax. Bec Tenma. HeecomocTh. Cro)keHue Cuil, HalpaBiIEHHBIX 1O OJHOW MPSIMOM.



PaBnopeiictByromas cui. Cuna tpeHus. TpeHue CKOJIbKEHUs U TpeHue 1nokosi. TpeHue B mpupoje u
TEXHUKE.
Jemoncmpayuu.
Habnronenne MEXaHU4eCKOTO IBHKCHHUS TEla.
N3mepenue ckopocTy IpsIMOIMHENHOTO JIBUKEHHUSL.
Habnronenue siBIieHUS WHEPIHH.
Habnronenue n3MeHeHHs CKOPOCTH TIPH B3aUMO/ICHCTBHH TeJl.
CpaBHeHHE Macc 10 B3aUMOJACHCTBUIO TE.
CrnosxeHue cuil, HalpaBJIEHHbIX [0 OJHOM MPSMOMN.

Jlabopamopusie pabomot u onvimel.

OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO JBWKEHUs (LIapuKa B KUAKOCTH, MOJAEIHU 3JIEKTPUUECKOTO
aBTOMOOWJIS U TaK J1ajee).

Omnpenenenne cpeHe CKOPOCTU CKOJIbKEHUS OpyCcKa WM IIapHKa 110 HAKIIOHHON TIOCKOCTH.
Onpenenenre IIOTHOCTU TBEPJIOTO TeNa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTSHKEHUs (IepopMariii) NpyKUHBI OT HPUIIOKEHHOU
CHJIBI.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHMOCTbh CHJIBI TPEHHUS CKOJBKEHHMsI OT Beca Tela U Xapakrepa
CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. laBiieHue TBEPAbIX TeJl, ;KMAKOCTel M ra3oB.

HaBnenue. CrnocoObl yMEHBIIEHMSI M YBEIMuUeHUs JaBieHus. JlaBieHue raza. 3aBHCHUMOCTh
NaBJIEHUs raza oT o0beMa, TemmepaTypbl. Ilepenaua naBieHHs] TBEPIABIMU TEIAMH, KHIKOCTAMHU U
razamu. 3akoH [lackans. [THeBMaTHUeckue MamivMHbl. 3aBUCHMOCTD JABJICHUS JKUAKOCTU OT ITyOWHBI.
IMuapocratnyeckuii mapagokc. CooOrmiaroniyuecs cocyasl. [ napaBirndeckiue MEXaHu3MBbI.

AtMocdepa 3emnn u atmocdepHoe naBiaeHue. [IpuunHbBI CyIIecCTBOBaHUS BO3IYITHONW 000JI0YKH
3emmu. OmbiTt Toppuuemnu. M3mepenune armocdepHOro AaBieHHS. 3aBUCHUMOCTH aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! Asist uaMepeHust aTMOCEepHOTO AaBICHUSI.

JlelicTBHE XUAKOCTH W Ta3a Ha MOTPY)KEHHOE B HUX TeJ0. BriTankuBaromas (apxumMeaoBa) cuia.
3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JaBJICHUA I'a3a OT TeMIEPaTyphI.

[lepenaua naBieHUs KUIKOCTHIO U Ta30M.

CooOmaromuecs cocybl.

IM'mapaBnnueckuit mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO AABICHHUSL.

3aBUCHMOCTD BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOMN YacTH TeJla U MJIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

YcnoBue miaBaHus TeJ: MJIaBaHUE WK TOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOIICHHUSI TNIOTHOCTEN
TeJa U KUAKOCTH.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHON B KUJIKOCTh YACTH Tea.
Omnpenenenne BITAIKUBAIOIIEH CUIIBI, JEMCTBYIOLIEH Ha TEJIO, IOIPYKEHHOE B KUAKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CUJIBI, IEHCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT MACCHI TENA.
OnbIThI, 1EMOHCTPUPYIOIIHE 3aBUCUMOCTD BBITAJIKNUBAIOIIEH CHIIBI, JEMCTBYIOLIEH Ha TEJIO B KUAKOCTH,
0T 00bEMa NOTPYKEHHOH B KUAKOCTh YACTH TeJIa M OT IMIOTHOCTH KHJIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wiii KOHCTPYUPOBAHUE JIOJKHU U ONPEACIEHUE €€ IPY30I10IbEMHOCTH.

Paznen 5. PadoTa u MOIIHOCTB. JHeprusi.

Mexanunueckas padoTa. MOIIHOCT.



[IpocTbie MexXaHU3MBIL: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTb. [IpaBHIO paBHOBECHs pblyara.
[Ipumenenne mpaBuiaa paBHOBeCHs pblyara K Onoky. «3ojoroe mpaBuiio» Mexanuku. KIIJ] mpocthix
MexaHu3MoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanundeckas sHeprus. KnHernueckass v noTteHuuanbHas 3Heprus. lIpeBpaienne ogqHoro Buaa
MEXaHUYECKOM 3HEPruu B Jpyroil. 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Ipumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopusie pabomot u onvimel.

Omnpenenenne pabOThl CUIBI TPEHHUS IPU PABHOMEPHOM JIBJKEHUM Tejla IO TOPU30HTAJIbHOMN
ITOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHS pblyara.

N3mepenue KII/] HakIOHHON IIIIOCKOCTH.

N3yuenune 3ak0Ha COXpaHEHHS] MEXaHUYECKOW SHEPTUM.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenue ¢u3uku Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HAIPABJIEHO Ha JOCTH)KEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB.

B pesynbraTe nzyuenus Gpu3NKU Ha ypOBHE OCHOBHOIO 0011ero 00pa3oBaHus y 00ydaromerocs
OyayT cpOpMHUPOBAHBI CJIECIYIONINE JIMYHOCTHBIC PE3YIIBTATHI B UACTH:
1) naTpHOTHYECKOr0 BOCIIMTAHUSI:
— TIPOSIBJICHUE MHTEPECca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHMCKON (PU3NUYECKON HAYKH;
— IIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCUNCKUX YUCHBIX-(DHU3HUKOB;
2) rpasKIaHCKOr0 H JYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUSI:
— TOTOBHOCTb K aKTUBHOMY Y4acCTHIO B 00CYKJICHUH OOIIECTBEHHO 3HAUYUMBIX U 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C MIPAKTUYECKUM MTPUMEHEHUEM JOCTMKEHUH (PU3UKH;
— OCO3HaHUE BaXKHOCTH MOPAIbHO-3TUYECKUX MPUHIUIIOB B JESTEILHOCTH YUCHOTO;
3) 3cTeTHYeCcKOro BOCIUTAHHUS:
— BOCHPUATHE ICTETUYECKUX KauecTB (PU3NUECKON HAYKH: €€ TApMOHUYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) HeHHOCTH HAYYHOTI'O TIO3HAHMSI:
— OCO3HaHHE IIEHHOCTH (U3UYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUNA, BXKHEHIIIEH COCTABIISIONICH KYJIbTYPHI;
— pa3BUTHE Hay4YHOU JTH0003HATEILHOCTH, HHTEPECA K UCCIIEOBATENILCKOM 1S TEILHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbsi H YMOIMOHAJILHOI0 0JIAT OOy YHSA:
— OCO3HAHME LIEHHOCTU 0e30macHoro 0opa3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpPE, BAXKHOCTH
mpaBuil 0€30MacHOr0 TMOBEJCHHS Ha TPAHCIOpPTE, Ha JOPOrax, C OHIEKTPUYECKHMM U TEIUIOBBIM
00opynoBaHKEM B JOMAIIHUX YCIOBHSIX;
— chOpMUPOBAHHOCTH HaBbIKA pedIieKCUU, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO K€ MpaBa y
JPYroro 4eloBeKa,
6) TPY10BOr0 BOCHUTAHHUS:
— AaKTHMBHO€ YydYacTHe B pEHICHWU NPaKTUYEeCKUX 3aJad (B paMKax CceMbH, 0OOpa3oBaTeNbHOU
OpraHu3alluM, ropoja, Kpas) TEXHOJOTMYECKOH M COLMAbHON HaNpaBiICHHOCTH, TPEOYIOIIUX B TOM
gucie U GU3NYECKUX 3HAHMUIA;
— MHTEPEC K MPAKTUUYECKOMY U3Y4EHHIO Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOM;
7) 3K0JOrM4ecKOro BOCIMTAHUSA:



— OpHEHTAIMs Ha NMpUMEHEHHe (U3NYECKUX 3HAHUU JUIA peuleHHs 3ahad B OOJacTH OKPYKaroUIeH
Cpelbl, IUTAHUPOBAHMSI IOCTYIIKOB U OLIEHKHM UX BO3MOYKHBIX MOCJIEACTBUMN I OKPYKAIOILEN CPELIbL;

— OCO3HAHHUE III00ATBHOTO XapaKTepa 3KOJOTHUECKUX MPOOIeM U IMyTel UX PeIICHHUS;

8) amanTanuyu K N3MEeHSIIOIMMCS YCJIOBHSIM COLMATbHOI U MPUPOIHOI CPEIbI:

— TMOTPeOHOCTh BO B3aWMOJCHCTBUU TIPH BBIMOJHEHHH HCCICIOBAHUNH M TPOEKTOB (PU3MUECKOM
HAIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

— TOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPAKTHUUECKYIO IEATEIbHOCTD;

— moTpeOHOCTh B (OPMHPOBAHWM HOBBIX 3HAHWH, B TOM Yucle (HOpMyIHpOBATh HIIEH, TOHSTHSA,
THIOTE3bI O PU3NIECKUX OOBEKTaX U SBICHUSIX;

— OCO3HaHUE 1ePUIUTOB COOCTBEHHBIX 3HAHUH N KOMIETEHTHOCTEH B 001acTH (DU3UKH;

— IUTAaHUPOBAHME CBOETO Pa3BUTHSI B TPHUOOPETEHUHN HOBBIX (DU3UUYECKUX 3HAHUM;

— CTpeMJIEHHE aHAJIM3UPOBATh M BBISABIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B TOM
YlClie C UCTOIb30BaHUEM (PU3NUECKUX 3HAHU;

— OILIGHKa CBOUX JEMCTBHI C y4ETOM BIMSHHS Ha OKPYKAIOLIYIO Cpely, BO3MOXKHBIX TJI0OATbHBIX
MOCIIEACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHus mporpaMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs y
oOyvarorerocss  Oynyr  copMuUpOBaHBI ~ MeTampeAMeTHbIe  Pe3yJbTaThbl,  BKJIIOYAIONINE
MO03HaBaTeNIbHbIE YHUBEpCAJbHbIE Y4eOHbIE NEHCTBUS, KOMMYHHKAaTHUBHbIE YHHBEpCajbHbIe yueOHbBIE
NeNCTBUS, peryIsTUBHbIE YHUBEPCAIbHbIE YueOHbIE EHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE Y4eOHbIe 1eHCTBUA

ba3oBrble Jornyeckue 1eMcTBUSA:

BBISIBIISITh U XapaKTepU30BaTh CyLIECTBEHHbIE TPU3HAKH 0OBEKTOB (SIBIICHHIA);

yCTaHABIUBAaTh CYIIECTBEHHbIN MPU3HAK KJIacCU(UKALIUN, OCHOBAHUS JUIsl 0000IIEHUS] U CPABHEHUS;
BBISIBIISITh 3aKOHOMEPHOCTH M NMPOTUBOPEUHUsi B paccMaTpUBaeMbIX (PaKTaX, NaHHBIX M HAOIIOJACHUSX,
OTHOCSIIMXCS K (PU3UYECKUM SIBJICHUSIM;

BBISIBIISITH [IPUUMHHO-CJIEJICTBEHHBIE CBS3U MPU M3YYEHUU (PU3NUECKHUX SBJICHUN U MPOIIECCOB, AENaTh
BBIBOJIBI C UCIOJb30BAaHUEM JIEAYKTUBHBIX M MHIYKTHBHBIX YMO3AKIIOUEHUH, BBIABUTATh TMIIOTE3bI O
B3aUMOCBS3SX (PU3MUECKUX BEJIUYUH;

CaMOCTOSITENIbHO BbIOMpaTh croco0 pemieHus yueOHOM ¢u3nyeckoil 3amaud (CpaBHEHHE HECKOJIBKUX
BAPUAHTOB pEIIEHUs, BbIOOp Hauboyiee MOAXOAAIIEIO C YYETOM CaMOCTOSITENIbHO BbIACICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBareabckne AeiicTBUSL:

UCI0JIb30BaTh BOMPOCHI KaK UCCIIE0BATENLCKUN MHCTPYMEHT TIO3HAHUS;

MIPOBOJUTH MO CAMOCTOSITENIBHO COCTABIIEHHOMY IUIAHY OTIBIT, HECIOKHBIN (DU3NYECKUI HKCIEPUMEHT,
HeOOoTbIIIoe HccleA0BaHne (PU3UUECKOTO SIBICHHUS,

OIICHUBATh HA TPUMEHUMOCTb U JJOCTOBEPHOCTH MH(OPMAIIHIO, TOTYUYEHHYIO B XOJ€ UCCIIEIOBAHUS WU
JKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITHPOBATH 000OIIEHNUS U BEIBOBI IO PE3yabTaTaM MPOBEACHHOTO HAOIIOACHHUS,
OTIBITA, UCCIIEI0BAHMUS;

MIPOTHO3UPOBATh BO3MOXKHOE AalibHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKXKE BBHIIBUraTh
MIPEIMOJIOKEHHUS 00 UX PA3BUTHUH B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ nundgopmanueii:



MPUMEHSTHh Pa3IMYHbIC METOJIbI, MHCTPYMEHTHI M 3alpOChl IPH MOUCKE U O0TOOpE WH(POPMAIUH WIH
JAHHBIX C YYETOM IPEIOKEHHON YueOHOH (PU3NUECKO 3a/1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WHPOPMAIUIO PA3NTMYHBIX BUIOB U (GOpM
MpEACTaBIICHHUS;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMAIBHYIO (OPMY MpEICTaBICHUS UHPOPMAIMK U WIUTIOCTPUPOBATH
peraemMble 3a71a4l HECJIOKHBIMUA CXEMaMU, JuarpaMMaMu, HUHOHM TrpaduKoil 1 UX KOMOUHAIIUSMH.
KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUS:

B X0Ji¢ 00CYXJeHUsI y4eOHOro MaTepualia, pe3yJbTaToOB JIAOOPATOPHBIX pabOT M MPOEKTOB 3a/aBaTh
BOIIPOCHI MO CYIIECTBY 00CYX/IaeMOM TeMbl U BBHICKA3bIBATh MJICH, HAIICJICHHBIC HA PEIICHHUE 3a7a4l U
ojJiep>KaHue 0J1aroKenaTeIbHOCTH 00ILEHNUS;

COTIOCTABJISITH CBOU CYXKJIEHUS C CYXJCHUSMHU JPYTUX YUAaCTHUKOB JIMAJIOra, 0OHAPYKUBATh pazInuue 1
CXOJICTBO TIO3HITHH;

BBIpaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;

MyOJUYHO  TPEJACTABIATH PE3YJIbTAaThl  BBIMIOJHEHHOTO  (PU3WYECKOTO OMbITa (IKCIEPUMEHTA,
HCCTIeI0BaHUs, TIPOEKTA);

MOHUMATh M KCMOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAWBUIYaTbHOW pabOTHI MpPH pEIICHUU
KOHKPETHOU (pr3ndeckoit mpoOIemsr;

MPUHUMATh 1€ COBMECTHOW JESATENHHOCTH, OPraHW30BBIBATH JCHCTBUA MO €€ JOCTIKEHUIO:
pacrmpeiensaTh poJi, OOCYXAaTh MPOIECCHl W PE3yabTaThl COBMECTHOM paldOThl, 0000IIaTh MHEHUS
HECKOIBKUX JIFOJIEH;

BBITIOJTHATH CBOIO YacTh PabOThI, JOCTHTas KAa4eCTBEHHOTO pe3yjbTaTa MO CBOEMY HAIMPABICHUIO H
KOOPJAMHUPYS CBOU ACUCTBUS C APYTUMH WICHAMH KOMAaH]IbI;

OLICHMBATh KAadyeCTBO CBOEr0 BKJIaga B OOUMI NOPOAYKT IO KPUTEPUSM, CaMOCTOSTEIbHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHble YHHBepPcaJbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranuszanus:

BBISIBIISITH MIPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CUTYalUsX, TPEOYIOIIMX JUIsl peuieHus (HU3MYecKux
3HAHUU;

OPUEHTHPOBATHCS B PA3IMUHBIX MOJIX0JaX NIPUHATUS PellieHni (MHANBUIYaTbHOE, IPUHITHE PEILICHUS B
rpynne, IpUHATHE PEIISHUN TPYIIO);

CaMOCTOSITEJIbHO COCTaBJISITh AITOPUTM pelleHus (U3MUECKOM 3aJaud WM IUIaHa MCCIeIOBaHUS C
Y4E€TOM HMEIOIIUXCA PEeCypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh IMpeljiaraeMble
BapUAHTHI PEIICHUM;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3 PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbLHbBI HHTEJJICKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYAllUU U TpeJyiaraTh IJIaH €€ N3MEHEeHHUS,

OOBSACHATh MPUYMHBI JOCTHKEHHS (HEAOCTHIXKEHHUS) pEe3yNbTaTOB JESATENbHOCTH, JaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCSITENHHOCTH (B TOM YHCJE€ B XOJ BBIMOJTHEHUS (PU3UUECKOTO HCCIEAOBAHUS
WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, U3MEHUBIIUXCS CUTYAIlMi, YCTAHOBIEHHBIX OIIHUOOK,
BO3HUKILUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YIbTATa LIEIH U YCIIOBUSAM;

CTaBUTH ce0s Ha MECTO JPYroro 4esloBeKa B XOJI€ CIOpa WM JUCKYCCHM Ha HayuyHYIO TeMY, IOHUMATh
MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

MPU3HABATh CBOC MPABO HA OIMMOKY MPU pelieHnH PU3NIECKHUX 3a/1a4 WM B YTBEPKACHUAX Ha HAYYHbBIS
TEMBI U TaKO€ K€ MPaBO JAPYroro.



HNPEAMETHBIE PE3YJIbTATBI

K xoniy oOy4yenus B 7 kjiacce IpeaAMETHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JTOJKHBI OTPaXaThb
c(OPMHUPOBAHHOCTh y OOYHAIOIIUXCS YMEHUI:
UCIO0JIb30BATh MOHATHA: (U3NYECKUE U XUMHUYECKUE SIBICHUS, HAOIIOJEHHE, HKCIEPUMEHT, MOJEIb,
TUINOTE3a, EIUHULBl (PU3NYECKUX BEJIWYUH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUS BEIECTBA
(TBEpHOE, KHMAKOe, Ta3000pa3HOE), MEXaHWYECKOe JABMKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPAaeKTOpUs, PaBHOACUCTBYIOIIAas cuia, aedopmarus (ympyras, IUIACTHYECKas),
HEBECOMOCTb, COOOLIAIOIINECS COCY/IbL;
pasznuuath sBieHUs (auddy3us, TEMIOBOE ABMKEHUE YacTHI[ BEIIECTBA, PABHOMEPHOE JBUKEHUE,
HEpaBHOMEPHOE JIBI)KEHUE, UHEPIUS, B3aUMOJICHCTBIE TEJ, paBHOBECHE TBEPJBIX TEJ C 3aKPEIUICHHON
OCbI0 BpallleHHs, Ieperada MAaBJICHUS TBEPJAbIMU TelaMH, XKHUJIKOCTAMU U Tra3aMu, aTMoc(epHoe
JaBJICHUE, IJIaBaHUE TeJ, NPEBPAICHHS MEXaHWYECKON HSHEpruu) IO OINUCAHUI0 MX XapaKTEpPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JJaHHOE (PU3NUECKOE SBICHHUE;
pacrno3HaBaTh MHPOSIBICHHE W3YYEHHBIX (DU3MUECKHX SIBJICHUI B OKpYXKAIOIIEM MHpE, B TOM 4YHCIIE
¢bu3nveckre SBICHUS B IPUPOJIE: IPUMEPHI IBHIKCHHS C PA3IMYHBIMU CKOPOCTSIMH B J)KUBOW 1 HEKUBOU
MpUpo/ie, JEMCTBHE CUJIbI TPEHUS B MPHUPOJE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JAaBJICHUS Ha >KUBOM
OpraHusM, IJIaBaHUE PbIO, pblYaru B TeJ€ YesOBEKa, NMPU 3TOM MEPEeBOIUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJIENATH CYLIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUN;
ONKCHIBATh W3YYECHHBIE CBOMCTBA Te€l U (U3NYECKHE SBIICHUS, WCIOJIb3YS (U3NYECKUE BETUUMHBI
(Macca, 00b€M, TUIOTHOCTh BEUIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CUJIA YIIPYrOCTH, CUIIa
TSYKECTH, BEC Tella, CUJIa TPEHHs, AaBlieHue (TBEpJOro Tela, )KMIKOCTH, ras3a), BbITAJIKMBAOIIas CUja,
MeXxaHuuecKkass paboTa, MOLIHOCTb, MJIEUYO CHJIbI, MOMEHT CHJIbI, KO3(P(PUIUEHT MOJIE3HOr0 AEHCTBUS
MEXaHU3MOB, KHHETHYECKass M MOTEHIMaJIbHAs JHEPrus), NpU ONHMCAHUM NPABUIBHO TPaKTOBATh
(Gu3n4ecKuil CMBICT MCIOJIB3YEMbIX BEIMYMH, UX OOO03HAUYEHUS M €IMHULBI (U3NYECKUX BEIMYMH,
HaxoauTh (pOpMyJIbl, CBA3BIBAIOLINE NAHHYIO (PU3MUECKYIO BEJIMYMHY C JPYTUMHU BEJIMUYMHAMHU, CTPOUTH
rpadMKu U3y4EeHHBIX 3aBUCUMOCTENH (DU3NYECKUX BEJIMYUH;
XapaKTepU30BaTh CBOWCTBA Tell, (PU3MUECKHE SIBJIECHHS U MPOLECCHI, UCIONb3Ys MpaBHiIa CIOXKEHUS CUIT
(Bmosb oHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackais, 3akoH ApxuMmeza, IPaBUIIO PaBHOBECHS phluara
(O10Ka), «30J10TOE MPABUIIO» MEXAaHUKH, 3aKOH COXPAaHEHHsI MEXaHUYECKON SHEpruM, MpU 3TOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €0 MAaTEMaTHUECKOE BbIPAXKEHUE;
OOBSICHATh (PU3UYECKUE SBJICHHS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CUTyalUl
IIPAKTUKOOPUEHTUPOBAHHOTO ~ XapaKTepa: BBIABIATh IPUUYMHHO-CICACTBEHHbIE CBSI3U, CTPOUTh
00bsCHEHHE U3 |—2 JTOTMYECKUX IIIaroB ¢ onmopoi Ha 1-2 W3ydeHHBIX CBOMCTBA (PM3UYECCKUX SIBJICHHH,
(U3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;
pelmiaTb pacyeTHble 3aauyd B 1—2 JeHCTBUs, MCIOJB3ysd 3aKOHBl U (OPMYIIbI, CBS3bIBAIOIIUE
¢u3nyeckue BEJIMYMHBI: Ha OCHOBE aHajlu3a YCIOBUS 3aJaud 3allUChIBaThb KpPaTKOE YCIOBHE,
MOJICTABJIATh (PU3UUECKUE BEJIMYMHBI B (HOpPMYJbl M IMPOBOAUTH PACUEThl, HAXOJIUTh CIIPABOYHBIC
JlaHHBble, HEOOXOJMMBbIE IJIs pelleHMs 3ajad, OLIEHUBATh PEATMCTUYHOCTH MOIy4YEHHOH (HU3HUecKOn
BEJIUYMHBI;
pacro3HaBaTh HpoOJIEMbl, KOTOPbIE MOKHO PELIMTh MPH MOMOIIM (PU3MYECKUX METOJOB, B ONUCAHUU
HCCIIEIOBAaHUS BBIACIATH MPOBEPSIEMOE MPENookKeHnue (TMIoTe3y), pa3inyaTh U MHTEPIPETUPOBATH
MIOJTy4EHHBIH pe3yNbTaT, HAXOAUTh OLIMOKU B XOJ€ OIBITA, JIeJIaTh BBIBOJBI 10 €T0 Pe3yJbTaTaM;
IPOBOJIUTh ONBITBI 10 HAOMIOACHUIO (U3MYECKUX SIBIEHUH WM (U3UYECKUX CBOMCTB Tell:
¢dopMynupoBaTh IMpOBEpsE€Mble  MPEANOJOXKEHHUs, COOMpaTh YCTAHOBKY M3  MPEIOKEHHOTO
000pyJ0BaHUs, 3aMChIBATH XO/1 ONbITa U (POPMYIUPOBATH BBHIBOIBI;
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BBITIOJIHAT MPSIMbIE U3MEPEHHs PAaCCTOSHHS, BPEMEHH, MAcChl Tesa, 00bEMa, CHIIBI M TEMIIEPaTyphl €
WCIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C Y4ETOM
3aJJaHHO} a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOM (PM3UYECKOI BETMYMHBI OT IPYTOH C HCIOJIb30BAaHUEM
NPSIMBIX U3MEPEHHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBIKYIIETOCS TeJla OT BPEMEHU JBIKEHUS Tela,
CHJIBI TPEHHUSI CKOJILKEHHUS OT Beca Tejla, KauecTBa 0OpabOTKM MOBEPXHOCTEH Tel W HE3aBUCHMOCTHU
CHJIBI TPEHHUS OT IUIOIIAJH COTPHKOCHOBEHHUS TN, CHJIBI YOPYTOCTH OT YAJIMHEHUS TPYKUHBI,
BBITAJIKUBAIOMIEH CHJIBI OT 00BEMa MOTPY)KEHHOW YacTH Telda W OT IUIOTHOCTH JKUAKOCTH, €¢
HE3aBUCHUMOCTH OT IUIOTHOCTH Te€ja, OT IIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUH IJIaBaHUS
TeJI, YCIOBUN paBHOBECHUS pbluara M OJOKOB), y4acTBOBATh B IJIAHWPOBAHUH y4eOHOTO HMCCIIEOBAHUS,
cOOMpaTh YCTAaHOBKY M BBINIOJNHATh HW3MEPEHUs, CIEAYS MpPEIIOKECHHOMY IUIaHy, (GUKCHPOBATH
pe3yabTaThl TOJTYYEHHOW 3aBHCHUMOCTH (DM3MYECKUX BEIWYMH B BUAC TNPEAJIOKEHHBIX TaOIHIl |
rpaduKOB, JIENIaTh BHIBOJIBI IO PE3YJIbTATaM HCCIICIOBaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3NUECKUX BEIWYHH (TUIOTHOCTH BEIIECTBA YKHUIKOCTH M TBEPIOTO
TeNa, CWJIa TpPEHUS CKOJBKEHUS, [aBJICHHWE BO3/yXa, BBITAIKMBAIONIAs CWJa, JCHWCTBYOMmas Ha
MOTPYKCHHOE B JKUJIKOCTh TENO, KOAPPUIMEHT IMOJIE3HOr0 JAEHCTBUS MPOCTHIX MEXaHU3MOB), CIENYys
MIPEUT0KEHHONW MHCTPYKIMH: TIPH BBITIOJTHEHUH W3MEPEHUH COOMPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYHCIISTH 3HAYCHUE NCKOMOW BEJTMYHHEI;

coOiroaTh MpaBuiia TEXHUKU O€30MacCHOCTH MU padoTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHIUIIBI IEHCTBUS TPUOOPOB U TEXHUIECKUX YCTPOMCTB: BECHI, TEPMOMETP, THHAMOMETD,
cOOOMIaroIIreCs COCY/IbI, OapoMeTp, pbluar, MOIBIKHBIN U HETIOIBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTepU30BaTh MPUHIUIIBI ACHCTBHS M3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOH Ha
UX OomnucaHus (B TOM 4HCIe: MOAIIMITHUKY, YCTPOHCTBO BOJONPOBOJAA, THAPABIMYECKHH IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HEOOXOJUMBbIe (PU3MUECKHIE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH MpPUMEpPbl (HAXOAUTh HMHPOpPMALMIO O MpHUMEpax) MPaKTHYECKOTO HCIOJIb30BaHUS
(bU3UYECKUX 3HAHWN B TIOBCEAHEBHOMW JKM3HM JyIa oOecrieueHus Oe30MacHOCTH MPU OOpalleHUd C
npubopaMy M TEXHUYECKUMH YCTPOMCTBAMHU, COXpaHEHHs 3JI0pOBbs U COONIONEHHS HOPM
9KOJIOTUYECKOT0 MTOBEICHUS B OKPYKAIOLIEH Cpeie;

OCYLIECTBIIATh OTOOP UCTOYHUKOB MH(pOpMaLUU B VIHTEpHETE B COOTBETCTBUH C 33JaHHBIM ITOMCKOBBIM
3allpOoCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUH M IyTEM CpPAaBHEHHS PA3JIMYHBIX MCTOYHHKOB BBIJCIATH
MHGOpMaINIO, KOTOPas SBJISIETCS IPOTUBOPEUUBOM MIM MOXKET OBbITh HEJOCTOBEPHOM;

UCIOJb30BaTh MPHU BHINOJHEHUU YUEOHBIX 3aJaHUN HAy4HO-NONYISAPHYIO JIUTEpaTypy (U3NYECKOro
COJepXKaHMsA, CIpPAaBOYHbIE MaTepHalbl, pecypchl ceTu VIHTepHeT, BIajgeTh NpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALUHU U3 OJHOM 3HAKOBOW CHCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHbIC KpaTKHWE MHCbMEHHbIE M YCTHBbIE COOOILICHHMS Ha OCHOBE 2—3 HCTOYHHUKOB
uHbopManuu (GU3UYECKOro COJEpXKaHWsA, B TOM 4YHCIEe IYONWYHO JAenaTh KpaTKHe COOOIIeHUs O
pe3yibTaTtax MPOEKTOB WM y4eOHBIX MCCIENOBAHUM, NPH 3TOM TI'PAaMOTHO MCIOJB30BaTh W3yYEHHbIN
MOHATUIMHBIN anmnapat Kypca (PU3MKH, COITPOBOXKIATH BBICTYIUICHHUE ITPE3CHTALIUCH;

IIPY BBIMOJIHEHUU YYEOHBIX IPOEKTOB M MCCIEAOBAaHUM pacnpeneniaTh 00A3aHHOCTH B TIpyIlIe B
COOTBETCTBUHU C TOCTAaBJIEHHBIMH 33/ladaMM, CJIEIUTH 3a BBIIOJHEHHMEM IUIaHA JEWCTBUI, aJeKBAaTHO
OLICHUBaThb COOCTBEHHBIH BKJIQJA B JEATEIbHOCTh TIPYINIBI, BbICTpauBaTb KOMMYHUKAaTHBHOE
B3aMMO/IEHCTBHE, YUUTHIBAasE MHEHUE OKPYXKAIOIIHX.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoabubie | JlaGopaTopHble
n/n NMPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoThI padoTbl
pecypchbl
Pa3nen 1. ®u3nka u e€ poJib B MO3HAHUU OKPYKAKIIET0 MUPA
11 ®dwusnka - HayKa 0 IPUPOJIC 2
1.2 dusznueckre BETUUNHBI 2 1
1.3 EcrecTBeHHOHAayYHBIH METO1 TO3HAHUS 2 1
Hroro mo pazaeny 6
Pa3nen 2. [lepBoHavaibHbIe CBeIEHUS O CTPOEHUH BelllecTBA
2.1 Ctpoenue BemiecTsa 1
29 JIBY>KEHME M B3aUMOICHCTBHE YaCTHI] 5 1
' BeIlleCTBa
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2
Hroro no pazneny 5
Paznen 3. /IBu:keHHe W B3aUMO/IeiicTBHE TeJl
1
3.1 MexaHH4ecKOe ABIKCHUE 3
3.2 WNuepuus, macca, INIOTHOCTh 4 1
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3.3 Cuna. Buns! cun 14 2
Hroro no pazaeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJ, )KUIKOCTEl U ra3oB
41 Hasnenue. [lepenada naByieHus TBEPAbIMHU 3
' TeJaMH, KUIAKOCTSIMH U Ta3aMH
4.2 JlaBneHune >XuaKoCTH 5
4.3 ATMOCdepHOe TaBIeHuE 6
44 JlelicTBUE KUKOCTH U Ta3a HA MOTPYKCHHOE 7 3
' B HUX TEIIO
Hroro mo pazaeny 21
Pa3nen 5. PaGora u MouiHocTh. JHeprus
51 PaboTa 1 MoIIHOCTE 3 1
5.2 [IpocThie MeXaHU3MBI 5 1
5.3 MexaHu4eckast SHeprus 4 1
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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CUCTEMA OLUEHKHU JOCTUKEHU

Ddusuka

s ycmuoix omeemos onpedensiromces ciedyroujue Kpumepuu OYeHokK:

Onenka «5» cTaBUTCA B TOM CJIydae, €CJIM y4alluics MOKa3bIBa€T BEPHOE
MOHUMaHKe (PU3NYECKOM CYIIHOCTH pacCMaTpUBAEMBbIX SBICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUMA, 1Ta€T TOUHOE ONPEICICHUE U UCTOJIKOBAHUE
OCHOBHBIX IOHSATUM, 3aKOHOB, TEOPUM, & TAKIKE IPABUIILHOE OIPEIEIICHUE
(bU3UYECKUX BEJIMYMH, UX €IUHUIl U CTIOCOO0B U3MEPEHUS; MPABUILHO BBITIOIHSIET
YEPTEKU, CXEMBbI U TpaUKU; CTPOUT OTBET M0 COOCTBEHHOMY ILJIaHY,
COMPOBOXKIAET PaccKa3 HOBBIMHU IIPUMEPaAMHU, YMEET IPUMEHUTH 3HaHUSI B HOBOM
CUTYaIIU TIPHU BBITOJIHCHU U MTPAKTUYECKUX 3aIaHUIN; MOKET YCTAaHOBUTD CBSI3b
MEXy U3y4aeMbIM M paHee U3yYCHHBIM MaTepUaJIOM IO Kypcy (PU3UKH, a TaKKe ¢
MaTepHraaoM, YCBOCHHBIM MPU U3YyUYEHUH IPYTUX MPEAMETOB. YUaIUics
CHUCTEMAaTUYECKH MOKA3bIBAET 3HAHUS HE TOJIBKO MPOTPAMMHOTO MaTepuaia, HO U
3a mpeJieslaMU MPOTPAMMBI.

Ouenka «4», eciii OTBET YUCHUKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSIM K
OTBETY Ha OLIEHKY «5», HO JJaH 0€3 MCI0JIb30BaHUs COOCTBEHHOTO IJIaHA, HOBBIX
IpUMEpOB, 0€3 MPUMEHEHUS 3HAHUI B HOBOW CUTYallMU, 0€3 UCIIOIb30BAHMS
CBsI3€H ¢ paHee M3YUYEeHHBIM MaTepualioM U MaTepHajioM, yCBOCHHBIM NPHU
U3yYEeHUU JPYTUX MPEIMETOB; €CIIM yYalUics TOMYCTUI OAHY OIIMOKY WU He
0osee IByX HEJOYETOB U MOXKET UX HCIPABUTH CAMOCTOSITEILHO UITU C HEOOIBIIION
TIOMOIIBIO YUUTETIS.

Ouenka «3» CTaBUTCS, €CJIM YYAIIUNUCS MPABUIBLHO TTOHUMAET (PU3UYECKYIO
CYIIHOCTh pacCMaTPUBAEMBbIX SBJICHUI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS
OT/eJIbHBIE TTPOOEIB B YCBOCHUH BOIPOCOB Kypca (PU3HUKH, HE MPEMATCTBYIONINE
JaJbHEUIIEMY YCBOSHUIO IPOTPAMMHOIO MaTepuala; yMeeT IPUMEHSTh
MOJIyYEHHBIE 3HAHUS MIPU PEIIEHUHU IPOCTHIX 3a/1a4 C UCIOIb30BAHUEM TOTOBBIX
dbopMyn, HO 3aTpyNHSETCS PU PEIICHUH 3a]a4, TPEOYIOMUX Ipeodpa3zoBaHus
HEKOTOPBIX (POPMYJI; TOMYCTHII HE OoJiee OHOM rpyOO OMMOKH U IBYX
HEJ04YETOB, HE OoJiee OHOM rPyOOl U OHOM HETPyOO oImmoOKH, He Ooee IByX-
TpeX HErpyObIX OMMOOK, OTHON HETPYOOil OMMOKK U TPEX HEAOYETOB; TOMYCTHII
YEThIPE WUJIU MATHh HEI0UYETOB.

OuneHka «2» CTaBUTCS, €CJIM YyUYaIIUICA HE OBIAAE] OCHOBHBIMU 3HAHUSIMU U
YMEHUSIMU B COOTBETCTBUU C TPEOOBAHUSIMH MPOTPAMMBI M IOTTYCTHIT OOJIBIIE
OIK1OOK Y HEIOYETOB, YeM HEOOXOIUMO JJIsl OIICHKH

Oyenka nucbMeHHbIX KOHMPOIbHBIX pabom.

Ouenka «5» craBuTcs 3a padOTYy, BHINOTHEHHYIO MOJHOCTHIO 0€3 OLIMOOK U

HEJIOYETOB. YYalIuiics CUCTEMaTHYECKH IEMOHCTPUPYET MPaBUIIbHOE
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BBITIOJIHEHUE KOHTPOJBHBIX pa0O0T, BBINIOJIHEHHOE HA BHICOKOM YPOBHE C
TBOPUYECKUM TOIXO/IOM.

Ouenka «4» cTaBuTCA 3a padbOTY, BHIMOTHEHHYIO MOJHOCTHIO, HO TIPH
HaJIM4YMK B HEH He OoJiee OTHOM HerpyOoil OIMOKM U OJHOTO Heo4YeTa, He Ooee
TpEeX HEI0UETOB.

Ouenka «3» CTaBUTCS, €CJIM YUCHHUK IPABUIIBHO BBITIOJHUI HE MeHee 2/3
BCEH pabOoThI WK JOMYCTUII HE OoJiee OTHOM rpy0oil OIIMOKU U JBYX HEI0YETOB,
He OoJiee oHOM rpy0oit 1 0HOM Herpy0Ooii omnOKH, He OoJee TPeX HerpyohIX
omuOOoK, OAHOW HErpyOOH OMIMOKU U TPEX HEAOUYETOB, MPU HATMYUU YEThIPEX-
MSITH HEJIOUETOB.

OueHka «2» CTaBUTCSA, €CJIM YUCIIO OMMUOOK M HEIOYETOB MPEBBICHIIO HOPMY
JUTSL OLEHKH «3» WJIM MPaBWIBHO BHITIOIHEHO MeHee 2/3 Bceil paboThl.

Oyenka npaxmudeckux paoom:

OueHka «5» CTaBUTCS, €CJIM YUYAIIUNCS BBITIONHSAET pabOTy B MOJTHOM O00BbEME
¢ coOMIOIeHneM HEOOX0ITUMOM TTOCIIEIOBATEIbHOCTH IPOBEECHUS OTIBITOB U
U3MEPEHUI; CAMOCTOATENLHO U PAllMOHATIBHO MOHTUPYET HEOOXOAUMOE
000py/IOBaHME; BCE OMBITHI IPOBOJUT B YCIOBUSAX U PEXKUMAaX, 00ECIICUNBAIOITUX
MOJTyYeHUE MPaBUIBHBIX PE3YIBTaTOB U BBIBOJIOB; COOIONAET TPpeOOBAHMUS MTPABUIT
TEXHUKHU 0€30MacHOCTH; MPABUIIBHO M aKKYpaTHO BBIMIOIHSET BCE 3aIKCH,
TaOJIULIBI, PUCYHKH, YEPTEKH, rpadKH; MPABIIBHO BHITIOIHSET aHATU3
NOTPEIIHOCTEN. YYaluiicss CHCTEMAaTHYeCKH IEMOHCTPUPYET NMPABUIIbHOE
BBITIOJTHEHUE TIPAKTUYECKUX paOOT, BHITOJIHEHHOE Ha BHICOKOM YPOBHE C
TBOPYECKHUM TTOAXOOM.

Ouenka «4» CTaBUTCsI, €CJIM BBITIOIHEHBI TPEOOBaHUS K OIIEHKE «5», HO ObLIO
JOMYIIEHO JBa-TPU HeJoueTa, He 0osiee OqHOM HerpyOoi OMIMOKH U OTHOTO
He/loueTa.

Ouenka «3» cTaBUTCS, €CJIM pabOTa BHITIOJIHEHA HE MTOJHOCTHIO0, HO 00BEM
BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISIET MOJYUYUTh MPABUIIBHBIN PE3YIbTAT U
BBIBOJI; €CJTU B XOJI€ TTPOBEICHUS ONBITA M U3MEPEHUSI OBLITN JOMYIIECHBI OITUOKH.

OueHka «2» CTaBUTCS, €CJIM pab0Ta BHITIOJIHEHA HE TTOJIHOCTHIO, 1 00BEM
BBITIOJIHEHHOM 4acTH pabOThl HE O3BOJISIET C/I€NaTh IPABUIBHBIX BBIBOJIOB; €CIIH
OTIBITHI, U3MEPEHUS, BRIYUCIICHHUSI, HAOTIONEHUS TPOU3BOIMUINCH HEMPABUIIHHO.

Bo Bcex ciydasix olleHKa CHUYKAETCsl, €CIIM YUCHUK HE COOII0Iall MpaBuiia
TEXHUKHU 0€30MaCHOCTH.

[lepeuens ommbOOK:

I pyovie owmubru

1.He3naHue onpeaesieHuid OCHOBHBIX MOHSATHI, 3aKOHOB, ITPABUJI, OCHOBHBIX
MOJIOXKEHUH Teopuu, GOopMyll, OOIIEIPUHATHIX CUMBOJIOB 0003HAYEHUS
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(bU3UYECKUX BEIIMYUH, IUHUL] U3MEPEHHUSL.

2.HeymMmeHue BbIICIUTH B OTBETE TJIaBHOE.

3.HeymeHue npuMeHsTh 3HAHUS JIJIs1 pEIIEHUs 3a7a4 U O0bICHEHUS
(u3HUECKUX SABICHUM.

4. HeymeHue 4uTaTh U CTPOUTH TpaUKU U MPUHIIUITHATIEHBIE CXEMBI.

5.HeymeHue moaroToBUTh K pab0Te YCTAHOBKY WM JIaAOOpaTOpHOE
0o0opynoBaHue, TPOBECTU OMBIT, HEOOXOIMMBIE PACUEThI, WJIM UCTIOIB30BaTh
MOJIyYEHHBIE JJaHHBIE JJ1s1 BEIBOJIOB.

6.HebpexxHoe oTHOIEHUE K 1a00paTopHOMY 00OPYIOBaHHIO U
U3MEPUTEIIBHBIM MPUOOpam.

7.HeymeHue onpeaenuTh NoKa3aHue n3MEpUTEIHHOTO Iprbdopa.

8.Hapymienue TpeboBaHuit mpaBuil 6€30MacHOTO TPY/la MPHU BHITTOITHEHUN
IKCIIEPUMEHTA.

Hezpybwvie owubku

1.Hetounoctu hopmMynupoBOK, ONpeeeHUM, IIOHITHI, 3aKOHOB, TEOPHA,
BbI3BAaHHBIC HEMIOJIHOTOW OXBaTa OCHOBHBIX MTPU3HAKOB OINPEEIIEMOr0 MOHATHSI,
OImuOKH, BEI3BAaHHBIC HECOOJIFOICHUEM YCIIOBUM MPOBEICHUSI OTIBITA WITH
U3MEPECHU.

2.01mu6KH B YCIOBHBIX 0003HAYCHUAX HA TPUHIIUITHATBHBIX CXEMaX,
HETOYHOCTH YepTekKel, rpa) kOB, CXEM.

3.IIpomyck uin HETOYHOE HANKCaHNEe HAMMEHOBAHUM eTMHULl (PU3UIECKUX
BEJIMYMH.

4.HeparmoHaabHBIN BEIOOP X012 PEIICHHMS.

Heoouemul

1.HeparnmoHnanbpHbIe 3aMCH NMPU BHIYUCICHUSX, HEPAIIMOHATIBLHBIE PUEMBI B
BBIUUCIICHUH, TPEOOPA30BAaHUH U PEUICHUU 3a]1a4.

2.ApudmMeTnueckue omMOKA B BBIYUCICHUX, €CITH ATH OITHOKHU Tpy0o HE
HCKaXXaloT PeajbHOCTh MOJTYUYEHHOTO pe3yibrara.

3.01aenbHbIE TOTPEIIHOCTH B JOPMYITHPOBKE BOTIPOCA WU OTBETA.

4.HeOpexxHOe BBITTOIHEHHE 3aMKCEl, YepTekel, cxeM, TpaduKoB.

5.0pdorpadudeckre u MyHKTYalITHOHHBIC OITHOKH.

Oyernusanue mecmoguvlx pabom y4almxcs OCyIIECTBISIETCS B 3aBUCHMOCTH
OT MPOILIEHTHOT'O COOTHOIIICHUS BHIMOJHEHHBIX 3a/IaHUH.

OuenuBaeTcs padoTa CJICIYIOIIUM 00pa3oM:

«5» -90 - 100 %;

«4» - 70 — 89 %;

«3» - 50 - 69 %;

2»-0-49%
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CIIMCOK JIUTEPATVYPHI:
OHIUKJIONEIUH

1. bombmias aerckas sHUMKIOneausa. — M.: Pycckas sHUMKIIOnEAus
2. I'pomon C.B. ®usuka: llIkonbubie snnuknoneauu. — M.: JIpoda,
3. Dunukionenus nisa gereid. ®uzuka. — M.: ABaHTa.

JHIHUKJIONEeINYEeCKUE CI0BApPH:

1. ®uzuka: DHIMKIONEIUYECKUNA ciloBaphb 1mKoiabHUKA. /Coct. M.E.broxuna u ap.
— M.: llutanens.

2. DHuukKiIonenuueckuii ciomaph HoOro ¢usuka. /Coct. B.A.UysHoB. — M.:
nenaroruka-IIpecc.

CnpaBoYHMKHU:

1. Tpodpumona T.U. ®uzuka: OCHOBHBIC MOHATHUS 3aKOHBI, POPMYIIBI B CXEMaxX H
Tabnunax. — M.: AkBapuym.

®u3znka: CupaBOUYHUK HIKOJIbHUKA. — M.: @uiosor.

TonkoBbIH cioBaph MmKodbHUKA 0 pusuke. — CI16.: Crern. aut.; Jlans.

®dusmka. 7-11 kin.: CnpaBounoe nocodue — M.: [Ipoda.

®dusnka B Tabnaunax. /ABT.-cocT. B.A.Opinos.

®dusnka B popmynax. /ABT.-cocT. B.A.UnbuH.

o gk wnN

Y4eOHukn:
1. ®usuka 7 kiaacc aprop [I€ppimkud A.B. 11 uznanue M.- «IIpocBelieHue.

2. Coopnuk 3amad no pusmke B.W. Jlykammk 11 uzganue M. - «IIpocBemienue.
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