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HHOACHUTEJIBHASA 3AIIMCKA

ConeprkaHue mporpamMmbl HaIlpaBiIeHO Ha (GOPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaIIUXCS U
OpraHu3aIuIo U3y4eHUs] PU3UKU HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOKHOCTHU TpeIMETa
B peasinzauuu TpedoBanuii ®I'OC OO0 k niiaHupyeMbIM JIMYHOCTHBIM U METaPEIMETHBIM pe3yJibTaTaM
o0y4eHus1, a TaK)Ke MEXKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa3oBaHUsl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc pusnkn — cuctemoo0Opa3yromuii st €CTeCTBEHHOHAYYHBIX YYE€OHBIX TPEAMETOB, IOCKOIbKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEN, OMOJIOTHEH, acTpOHOMUEN
u ¢usnueckoil reorpadueil. @u3znka — 3T0 NpPEAMET, KOTOPHIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAY4YHYIO0 KapTUHY MHUpa, HO U IPEJOCTaBIsIeT HanboJiee sicHble 00pa3iibl IPUMEHEHUSI HAyYHOTO
METO/Ia M03HAHMUS, T.€. ClI0c00a MOIY4EHUs JTOCTOBEPHBIX 3HaHUH 0 mupe. Hakonen, ¢pusnka — 310
MpeIMeT, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU MTPEeIMETaMU JI0JDKEH /1aTh IIKOJbHUKAM
IIpeJCTaBICHUE 00 YBJIEKATEIbHOCTH HAYYHOTO HCCIIEJOBAHUS U PAJIOCTH CAMOCTOSITEIbHOTO OTKPBITHSI
HOBOTO 3HAHMSI.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOW Macchl 00ydaromuxcs,
KOTOpBIE B JasIbHEHIIEeM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aearesnbHocTH. Ho He MeHee
BAYKHOM 3a1a4ey ABJIACTCSA BBIBICHHUE U IIOJrOTOBKA TAIAHTIIMBBIX MOJIOBIX JIIOJCH JUIS IIPOJOJKEHUS
oOpa3oBaHus U AajbHENIIEH MpodeccnOHANbHON AEATEIBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUH HOBBIX T€XHOJOIMH. COrIacHO NPUHATOMY B MEXIyHApOJIHOM COOOILECTBE
omnpeneneHuto, «EcrecTBeHHOHAayYHasi TPAMOTHOCTb — 3TO CLIOCOOHOCTh Y€I0BEKA 3aHUMATh aKTHBHYIO
IPaXkITaHCKYIO MO3HIIMIO MO OOIIECTBEHHO 3HAaYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMu, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HIesIMU. HaydHO rpaMOTHBIN Y€JI0BEK CTPEMUTCS
y4acTBOBATh B apIyMEHTUPOBAHHOM OOCYKJIEHUU IPOOIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOyeT OT HEero cielytolUuX KOMIIETEHTHOCTEN!:

— HAY4YHO O0OBACHATH SIBJICHUS,
— OLCHHMBATH U IIOHHUMATb 0COOEHHOCTH HAy4YHOI'O UCCJICAOBAaHUI,
— HHTCPHNPCTUPOBATH JAaHHBIC U UCIIOJIb30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHHUA BBEIBOJOB.

N3ydenue pu3nku ciocoOHO BHECTH PEIIAIONININ BKIaa B OPMUPOBAHNE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTHU O0YyYarOIINXCS.

HEJIX U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

Lenu n3yyenus (U3MKKA HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernoaaBaHus yueoHoro npeamera «dusnka» B 06pazoBarenabHbIX opranuzaiusx Poccuiickoit @enepanum,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHON petennem Kosuternn
MunucrepcTBa npocsenienus Poccuiickoit deneparyn, npotokos ot 3 aexkadbpst 2019 r. Ne [TIK-4BH.

Lenu u3ydenus GU3uKu:

— TNpUOOpeTeHne HHTEepPECa U CTPEMIICHHUS O0yJaloIUXCs K HAYYHOMY U3YYEHHIO TIPUPOJIbI,
pa3BUTHE WX MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHE MPEJICTABICHUI O HAYYHOM METO/Ie MO3HAHUA U (POPMUPOBAHHUE UCCIIETOBATEIBCKOTO

OTHOIICHUS K OKPY’KAaIOIIUM SBJICHUAM,



— (opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3y4eHHs] OCHOB CTPOCHHUS MaTepHH U
(byHIaMEHTAJIBHBIX 3aKOHOB (DPU3UKH;

— (dopmupoBaHKE MPEACTABICHUN O poJId (PU3UKY ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHUH;

— Ppa3BHTHE MPEICTABICHUI 0 BO3MOXKHBIX cpepax Oymymiei mpodeccHoHanbHOM e TeTbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JalbHEHIIEMY OOYYEHHUIO B TOM HAIIPABIICHUH.

JlocTmkeHue ITUX 1eIei Ha yPOBHE OCHOBHOTO 00I11ero 00pa3oBaHus 00eCIICUNBACTCS PEIICHUEM
CIIETYIOLIMX 3a/1ay:

— TpUOOpETeHHE 3HAHUH O TUCKPETHOM CTPOCHUH BEUIECTBA, O MEXaHHMUYECKH X, TETJIOBBIX,

QJICKTPUYCCKHUX, MArHUTHBIX U KBAHTOBLIX SBJICHUAX

— MpUuoOpeTeHne YMEHUN OTMCHIBATh U OOBSICHATH (PU3NUECKUE SABJICHUS C UCTIOJIb30BAaHHEM
MOJyYECHHBIX 3HAHUI;

— OCBOEHHE METOJIOB pEIICHUs] TPOCTEHIINX pacuE€THBIX 3aJa4 C UCIOJIb30BaHUEM (PU3NUECKUX

MO)IeJ'IeI\/II, TBOPUYCCKUX U NPAKTUKOOPHUCHTUPOBAHHBIX 3a1a4,

— pa3BUTHE YMEHUI HaOII0AaTh NPUPOAHbIE SIBJICHUS U BBITOJIHITH ONBITHI, Ja00OpaTOpHbIE pabOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— O0CBOeHHUE MPUEMOB paboThI ¢ nHPOpMaIen GU3NIECKOTO COAePKaHUs, BKITIOUast HH(OpMAIHIo O
COBPEMEHHBIX JOCTI)KEHUSIX (DM3UKH; aHATIN3 U KPUTUYECKOE OlIEeHUBaHUe HH(DOpMaIINH;

— 3HAKOMCTBO €O cepamu podecCuoHaTbHOM NeATeTbHOCTH, CBA3aHHBIMH C (PU3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UIECKOM HAYKH.
MECTO YYEBHOI'O IPEJJIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBercTtBHmM ¢ PI'OC OOO dusuka sBiaseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT usydeHue pusuky Ha 6a30BOM ypoBHE B 7
Kiacce B 00péMe 68 yacos 110 2 yaca B HELEIIO.



COJEP)KAHME YYEBHOI'O IPEIMETA

Paszjnen 1. ®usuka u eé posib B NO3HAHUM OKPY:KAIOIIEr0 MUpa

®du3nka — HayKa 0 PUPOJe, U3ydaeT (PU3NIECKUE SIBIICHUS: MEXaHUYECKHE, TEIUIOBEIE, AIEKTPUICCKHE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BemnuuHbl. M3sMepenne pusndeckux BenmnunH. Ousznueckue npudopsl. [lorpemHocTs
U3MepeHuil. MexayHapoiHas cucTeMa eIMHULL

Kak ¢u3uka u qpyrue eCTeCTBEeHHBIC HAYKH U3YYarOT MPUPOAY. ECTecTBeHHOHAYYHBIN METO] IIO3HAHUS
HaOJI0/ICHHUE, IOCTAHOBKA HAYYHOTO BOTIPOCA, BBIBIKEHUE THITOTE3, YKCIIEPUMEHT TI0 TTPOBEPKE THITOTES,
oObsicHeHne HabMoaaeMoro siBiieHus. Onucanne pu3nIecKux SBICHUH C MOMOIIBIO MOJIENICH.

JdeMoHcTpanuu
1. MexaHI/I‘-ICCKI/IG, TCIIJIOBBIC, DJICKTPUICCKUEC, MAIrHUTHBIC, CBETOBBIC SABJICHH.

2. ®u3ndeckue MpUOOPHI U MPOLEAypa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM U II(PPOBBIM IPHOOPOM.

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenue EHBI JEICHUS TIKATbl WU3MEPUTEILHOTO TpHbopa.

2. I3mepeHune paccTOsTHAN.

3. U3mepenne 00bEMa )KUIAKOCTH U TBEPIIOTO TEIA.

4. Onpenenenue pa3MepoB MaJbIX TEll.

5. U3mepenue TemrepaTypbl IPH TOMOIIH KUJIKOCTHOTO TEPMOMETPA M JATIYNKA TEMIICPATYPHI.

6. [IpoBeeHue MCcCaeI0BaHUS IO TPOBEPKE THIOTE3bI: TATHHOCTh MOJIETA MAapHKa, IMyIEHHOTO
TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeIEHUSI 0 CTPOEHHH BellecTBa

CrpoeHue BeliecTBa: aToMbl U MOJIEKYJIbI, UX pazMepbl. ONBIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BemecTBa. ONbITH, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBukeHue yactuil BeuiectBa. CBsi3b CKOPOCTH JABMXKEHUS YaCTHIL C TeMIiepaTypoil. bpoyHoBckoe
nBuxkenue, nuddysus. BzanmoaelicTBre yacTull BEIIECTBA: MPUTSDKEHUE U OTTAIKUBaHHE.

ArperatHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX (KPUCTAITNYECKHIX) TEIl.
B3aumocBs3b Mex/1y CBOMCTBaMU BEIIECTB B PA3HBIX arperaTHhIX COCTOSIHUIX U X aTOMHOMOJIEK YIS PHBIM
ctpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN BOibl. B3auMOCBSI3b MEXKIy CBOMCTBaMH BEILIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbix
cocTosiHui BoJbl. OCOOEHHOCTHU arperaTHbIX COCTOSTHUM BOJIBI.

JdeMoHcTpanun

1. Habnionenne OpOYyHOBCKOTO JBHXKEHUSI.

2. Habmonenue nuddysuu.

3. Habmronenue siBieHuid, 00OBACHSIIONIMXCS MPUTSKEHUEM WM OTTaJTKMBAHUEM YaCTHI] BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI

1. Ouenka auaMeTpa aToMa METOI0M PAIOB (C HCTOIb30BaHHeM (GoTorpaduii).
2. OnbITH IO HAOTIOJICHHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYISIPHOTO MPUTSIHKEHHUS.

Pasnen 3. /IBU:KeHHe M B3aUMO/1eiiCTBHH

Mexanuueckoe aBuxeHue. PaBHoMepHOe U HepaBHOMepHOe BMkeHHE. CKopocTh. CpeliHsst CKOPOCTh TPH
HEPAaBHOMEPHOM JBH>KEHUU. Pacu€r myTu U BpeMeHHU IBWXEHUs. PABHOMEPHOE U HEPABHOMEPHOE JIBH -
xenue. CkopocTb. CpeHsisi CKOPOCTh MTPU HEPABHOMEPHOM ABMKEHUU. Pacuér myTu U BpeMeHH JIBHKEHHUSL.

SIBnenue uHepiuu. 3akoH nHepUUU. B3anmonelicTBUe Tell KaK MPUYMHA U3MEHEHHUS! CKOPOCTHU ABUKEHUS



ten. Macca kak Mepa nHepTHOCTH Tena. [InmoTHocTs BemecTBa. CBA3b IIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B
eIuHUIE 00BEMa BeleCTBa.

Cuna xak xapakTepucTuka B3auMoiencTBus Tesl. Cuna ynpyroctu u 3akoH ['yka. Mi3mepenue cuisl ¢
IIOMOLIBIO0 TUHAMOMETPA. SIBlIeHUE TATOTeHU U cuila TspkecTu. Cua TskecT Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocts. CioeHue cuil, HalpaBJIeHHbIX 110 OHOU npsiMoii. PaBHoielicTByromas cuit. Cuna
TpeHusl. TpeHHe CKoJbKeHus U TpeHue nokos. Tpenue B npupose u texuuke (MC).

JdeMoHcTpanuu

1. HaGmroieHre MEeXaHM9eCcKOTO JIBM)KEHUS TeJa.

2. I3MepeHne CKOpoCTH MPSIMOJIUHEHHOTO TBUKEHUS.

3. HabGnronenue siBeHUs! HHEPIIUH.

4. HaGnroneHrne u3MEHEHUs CKOPOCTH ITPU B3aUMO/JICHICTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJIEHCTBHUIO TEl.

6. CrioskeHHe CHII, HAalPaBJICHHBIX 110 OJTHOM TIPSIMOH.

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenue CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (IIapUKa B KUAKOCTH, MOJIENIN IEKTPUUYECKOTO
ABTOMOOWJIS U T. 11.).

2. Onpenenenne cpeTHe CKOPOCTH CKOJIBXEHHS OpYyCKa MITH MIaprKa 10 HAKIIOHHOW TIOCKOCTH.

3. Onpeznenenne TIOTHOCTH TBEPAOTO TeJa.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHus (edopManiun) Npy>KUHBI OT MPUI0KEHHON
CHJIBI.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJILKEHUS OT Beca Tella M XapaKkTepa
COIPHUKACAIOLINXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaByieHue TBEPABIX TeJl, JKUAKOCTEH M ra3oB

Hasnenue. CriocoObl yMEHbIIIEHUS U YBEIMUEHUS AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh JIaBJICHUS ra3a
oT 00béMa, TemnepaTypsl. [lepenaua naBnenus TBEPABIMU TEIAMU, )KUIKOCTIMU U razamu. 3akoH [lackas.
[TneBMaTHyecKue MaIIUHBL. 3aBUCUMOCTD JTABJICHUS KUJKOCTH OT TIyOHHBI. [ MapocTaTHueckuii napamokc.
CooOmaromuecs cocyabl. [ napaBnuveckrie MEXaHU3MBI.

AtMmocdepa 3emun u atMochepHoe naBieHue. [[puarHbI CylIeCTBOBaHUS BO3AYIITHON 000J0YKH 3eMJTH.
Omnsit Toppuuemnnu. M3amepenue atMocdepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [IprOopbl 1715 u3MepeHus atMoc(hepHOro 1aBICHUS.

JleiicTBHE JKUAKOCTH U Ta3a HAa MOTPY:KEHHOE B HUX TeNO. BeITankuBaromas (apxumeioBa) cuia. 3akoH
Apxumena. [InaBanue ten. Bo3ayxomniaBanue.

JdeMoHcTpanun

. 3aBUCHUMOCTb JJaBJICHUS I'a3a OT TEMIIEPATYphI.

. [lepenaua naBieHuUs )KUJKOCTBIO U TA30M.

. Coobmaromiuecst CoCy/bl.

. 'mnpaBnnueckuii pecc.

. [IposiBnenue aericTBUsg aTMOC(HEpPHOTO JaBICHUS.

. 3aBUCUMOCTD BBITATKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH TeJa U TUIOTHOCTH JKUKOCTH.

~N o o B~ 0N

. PaBeHCTBO BHITAJIKMBAIOIIEH CHUIIBI BECY BBITECHEHHOM >KUJIKOCTH.
8. YcioBue maBaHus Tel: IJIaBaHUE WU IMOTPYKCHUC TCII B 3aBUCUMOCTU OT COOTHOIICHU IUIOTHOCTEH

TCIa U XKUJIKOCTH.

JlabopaTopHbie padoThI U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tela B BOJie 0T 00bEMa NOrpyKEHHO B KHUJIKOCTh YaCTH TeJa.
2. OnpezeneHre BBITAIKUBAIOIIEH CUJIBI, ICWCTBYIOINIEH Ha TEJO, MOTPYKEHHOE B )KUKOCTb.



3. [IpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIEH CUJIBI, JICHCTBYIONIECH Ha TEJIO B )KUAKOCTH, OT MACCHI TeJa.
4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BbITAJIKMBAIOIIEH CUJIbI, IEHCTBYIOIIEH HA TEJIO B )KUJKOCTH,
0T 00bEMa MOTPYKEHHOH B )KUKOCTH YACTH TEJa U OT IJIOTHOCTH KHUJAKOCTH.

5. KoncrpynpoBanue apeomMeTpa Wik KOHCTPYHPOBAHUE JIOJKU U ONIPEIEIIEHUE €€ IPy3010JbEMHOCTH.

Pa3nen 5. Pabora u MmomHOCTh. DHeprus

Mexanudeckast padota. MOIHOCTb.

[IpocThie MexaHU3MBI: pblyar, 0JIOK, HAKJIOHHAs MI0CKOCTh. ITpaBuiio paBHOBecus poruara. [Ipumenenue
MpaBUjia paBHOBECHUS pbluara K 0J0Ky. «3o0Toe rnpaBuiio» mexanuku. KII/I mpocTeix MexaHM3MOB.
[IpocThie MeXxaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprust. Kunernueckas u noreHiuanpHas sHeprus. [Ipespaiienue ogHoro Buja

MEXaHUYECKOH HEpPTuU B Jpyroil. 3aKOH COXpaHEHUS YHEPTHH B MEXAHUKE.

JdeMoHcTpauuu

[IpuMepsl MPOCTBIX MEXAHU3MOB

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue paboThl CHIIbI TPEHUSI P PABHOMEPHOM JIBHXKEHUU TeJla TI0 TOPU30HTAIbHON
ITOBEPXHOCTH.

2. UccnenoBanue ycIOBU paBHOBECHS phIyara.

3. N3mepenne K11/ HakIIOHHOM TIIOCKOCTH.

4. N3yueHue 3aK0Ha COXpaHEHHs] MEXaHUYECKOI SHEPTUH.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

N3yuenne ¢pusuku B 7 Kjlacce HAMPABJICHO HA JIOCTHIKEHUE O00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHUS YUEOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnuranue:
— IMpOSIBIIEHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN (PU3NYECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHUE K TIOCTUKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasxcoanckoe u 0yxo6no-npascmeennoe 6ocnumanue:

— T'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KI[6HI/II/I 06HI€CTB€HHO-3H&'—II/IMI)IX N 5THYCCKHUX HpO6J'[eM,

CBA3aHHBIX C MPAKTUYCCKUM IMMTPUMEHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,
— OCO3HaHHMEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTHU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIHPUATHE ICTETUYECKUX KaYeCTB GU3NYECKOM HayKH: €€ TapMOHUYHOTO MOCTPOEHHUS, CTPOrOCTH,
TOYHOCTH, TAKOHUYHOCTH.

l[enuocmu HAy4HO020 NO3HAHUA.

— OCO3HaHUE IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOI'O MHCTPYMCHTA ITIO3HAHUA MHUpPa, OCHOBEI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIONIEN KYJIBTYpPHI;

— pa3BUTHE HAY4YHOH JIFOO03HATEIILHOCTH, HHTEpEca K UCCIIeI0BATENbCKON AeATEIbHOCTH.
Dopmuposanue Kyibmypot 300p06bs U IMOUUOHATLHO20 O1AZONOAYUUA:

— OCO3HaHHUC ICHHOCTHU 0e301acHOTO 06pa3a KN3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH IIPpaBHJI Oe3omacHOro IMOBEACHMS HAa TPAHCIIOPTE, HA A0PpOrax, € 3JICKTPUUCCKUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCIOBHUAX;

— c(hOopMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO IIPaBa Ha OLIMOKY U TAKOTO K€ IIpaBa y
JPYroro 4eioBeka.

Tpyooeoe eéocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHU ITPAKTHYICCKUX 3a4aY (B paMKax CEMbHU, IIKOJIBI, TOPOAd, Kpaﬂ)
TEXHOJIOTUUYECKOM M COLMAJIbHOM HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHUCJIC U (1)I/I3I/I‘IGCKI/IX 3H8.HPII>1;

— HHTEepec K MPaKTUYECKOMY H3Yy4EHHUIO Mpodecchil, CBA3aHHBIX C (PU3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH JJI1 peuiceHusd 3a1a4 B obOmacTu OKp}I)KaI-OH_Ieﬁ
CpCabl, INITAHUPOBAHUA IOCTYIIKOB U OIICHKU X BO3MOXKHbBIX MOCJIEACTBUN IJI OKPY)KaIOL[Ieﬁ CpCabl,

— OCO3HaHHEe TI00ATBHOTO XapakTepa SKOJIOTHYECKHX MPOOIEM U IMyTel WX pelieHusl.
Aoanmauusa o0yuarouie2oca K U3MeHAIUWUMCA YCA0GUAM COUYUATLHOU U RPUPOOHOIL CPEOblL:

— TOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BHIMOJTHEHUN UCCICOBAHUHA U TPOEKTOB (PU3UUECKOM

HaIMpPaBJICHHOCTH, OTKPBITOCTh OTBITY ¥ 3HAHUSM JAPYTUX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIIETEHTHOCTH qepe3 MPAKTUYCCKYIO JACATCIBbHOCTD,



— TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUI, B TOM YKCIie (JOPMYIUPOBATH UIE€H, TIOHATHS,

TUTNOTE3bl 0 (PU3NYECKHX OOBEKTaX U SBICHUSIX;
— O0CO3HaHHE JePUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
— IUJIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (DM3MUECKUX 3HAHMIA,

— CTPEMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U ITPUPOILI, O6HI€CTB3, U 5KOHOMUKH, B TOM

YHUCJIE C UCTIOIB30BAHUEM (PU3HUECKUX 3HAHUM;
— OIICHKA CBOUX JICHCTBUH C yUETOM BIIMSIHUSI Ha OKPY)KAIOLYIO CPEY, BOBMOXKHBIX ITI00AIBHBIX
HOCJIEACTBUH.

METAIIPEMETHBIE PE3YJIBTATHI

YHuBepcaabHbIE TO3HABATEIIbHBIC ICHCTBUSA

Ba3zoevie nocuueckue oeiicmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN 0OBHEKTOB (SIBJICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIIUNHA, OCHOBAHUS JJIs1 000OIIECHHS U CPAaBHEHUS,;

— BBISBJIATH 3aKOHOMEPHOCTHU M MPOTUBOPEUNS B pacCMaTpUBaeMbIX (akTax, JaHHBIX U HAOIIOICHUSX,

OTHOCIIINUXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSAM |

— BBIABJIATH IPUYUHHO-CICACTBECHHBIC CBA3H ITPU U3YUYCHUN (1)I/ISI/I‘-IeCKI/IX SIBIICHUH 1 MponeccCoB;,
ACIAaTh BIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX YMOBaKqueHHﬁ, BBIJIBUT'aTh
THUITIOTE3bI O B3AMMOCBA34AX q)HSI/I‘ICCKI/IX BCJIIMYHH,

— CaMOCTOSITEIBLHO BBIOMPATh CIIOCO0 pelieHns yaeOHoH GrU3nvIecKoi 3a1aun (CpaBHEHUE HECKOJIbKUX
BapHaHTOB PEIICHHsI, BEIOOP HanOoJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KpUTEPHUEB).

Ba3zoenie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKIUI HHCTPYMEHT MO3HAHUS;

— IIPOBOJMUTH I10 CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)1/1314%(31(14171
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICIOBAaHUC (bH?)H‘ICCKOFO SIBJICHUS,

— OIICHHMBATb Ha IPUMCHUMOCTb H JOCTOBCPHOCTD HH(bOpMaL[HIO, MOJIYYCHHYIO B XOIC UCCIICAOBAHN
WA OKCIICPUMCHTA,

— CaMOCTOATCJIIbBHO (I)OpMy.]'II/IPOBaTB O606H.[€HI/I${ " BBIBOJBI 11O pE3YyJIbTaTaM HpOBeI[éHHOFO
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHUAA,

— IIPOTHO3UPOBATH BO3MOKHOC JalIbHEHIIIee Pa3sBUTUC (1)H3H‘ICCKI/IX MponeCcCoOB, a TAKKC BbIAIBUT'ATb
MMpEAIIOJIOKCHUA 00 ux Pa3BUTHUH B HOBBIX YCJIIOBUAX U KOHTCKCTAXx.

Paboma c unghopmayuei:

— TPUMEHSTH PA3JINYHBIE METO/Ibl, HHCTPYMEHTHI U 3alpOChl TP MOUCKE U 0TOOpe MHPOPMALIUH WIH
JAHHBIX C YYETOM MPEUIOKEHHON yueOHOH (pU3nuecKoi 3a1auu;

— AHAJIM3UPOBATH, CUCTCMATU3UPOBATH U UHTCPIPECTUPOBATH I/IH(I)OpMaI_II/IIO Pa3JIMYHBIX BUIOB U (I)OpM
MMpEACTaBJICHUS,

— CaMOCTOSTENIHO BBIOMPATh ONTHUMAJIbHYIO (POPMY MpeACTaBIeHUS HHPOPMAIIUKN U WILTIOCTPUPOBATH
pelaemMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, AMarpaMMaMu, HHOM rpaduKoi u X KOMOMHALIUSAMH.



YHuBepcaabHble KOMMYHUKATHUBHBIC IEHCTBUSA

Obwenue:

— B X0Jie 00CY)XKJIeHHs y4eOHOTO MaTepuaa, pe3yJabTaToB JJadOpaTOpHBIX paboT U MPOEKTOB 33/1aBATh
BOIPOCHI TI0 CYIIECTBY 0OCYXIaeMOW TEeMbI M BbICKa3bIBaTh WUJICH, HAIICIICHHBIC HA PEIICHUE 3a/1a49l U
nojiep kanue 0J1aroxenaTeTbHOCTH OOLCHHUS;

— COIIOCTAaBJIATH CBOHU CYKJACHUA C CYKICHUAMUA JPYIrUX YHaCTHUKOB JMUajiora, O6Hap}I)KI/IBaTI)
pa3IM4Me U CXOJICTBO MO3UILIMIA;

— BbIpaXaThb CBOIO TOYKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

— MYOJIMYHO MPEJICTABIATH PE3YAbTATHI BHIIOJIHEHHOTO (DU3MYECKOTO OMBITA (IKCIIEPUMEHTA,

HCCTIEIOBAHUS, TIPOEKTA).
Coemecmnasn oesasmenbHOCHb (COMPYOHUUECMB0):

— TOHUMATh U UCTIOJIH30BATh MMPEUMYIIIECTBA KOMAHIHOW U UHIMBUIYAIbHOU pabOTHI IPH PEIICHUN
KOHKPETHOM (pr3nyecKoi mpoOiemsl;

— TMPUHUMATH [EJIU COBMECTHOM JCSITEIHPHOCTH, OPTaHU30BBIBATH JIEHCTBHSI 1O €€ JOCTUKEHUIO:
pacrmpeiensaTh poyiH, 00CYKAaTh MPOIECCHl U Pe3yabTaThl COBMECTHOM pabOThI; 000011aTh MHEHUS
HECKOJIBKUX JTIOACH;

— BBITIOJIHATH CBOKO 4aCTh pa6OTI)I, JOCTHUTasA KAUECTBCHHOI'O pE3YyJIbTaTa M0 CBOEMY HAIIPABJIICHUIO U
KOOPAUHUPYSA CBOU )IGI\/’ICTBI/IX C APpYruMH YICHAMM KOMaHbI;

— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaJaa B 06H_[I/II71 IMPOAYKT I10 KPUTECPHUAM, CaAaMOCTOATCIIBHO

chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUSI.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanmauuﬂ:

— BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYaIIUSIX, TPEOYIONTUX JIJIs1 PEIICHUS (HU3HICCKIX
3HAHWI;

— OPUEHTUPOBATHCS B PA3IMYHBIX MOJXO0AaX MPUHATHUS PELICHUN (MHIUBUAYAbHOE, IPUHATHE
pELIeHUs B IPYIIIE, IPUHATHE PEIICHUH TPYIIOii);

— CaMOCTOSITENIBHO COCTABIATH aJITOPUTM pelieHus (GU3HMUeCKOM 3a1a4y WK TJIaHA UCCIIEA0BAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh Ipe/yiaracMbie
BapUAHTHI PELICHUII;

— Jenath BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHHE.
Camoxonmponw (pehnexcusn):
— JIaBaTh aJIEKBATHYIO OLIEHKY CUTYAI[MH U Mpe/jiaraTh IiaH e€ U3MEHEeHHUS,

— OOBSCHATH NPUUUHBI IOCTHKEHUS (HETOCTHKEHUS) pe3yIbTaTOB AESTEIbHOCTH, 1aBaTh OLICHKY
NPUOOPETEHHOMY OTIBITY;

— BHOCHUTDB KOPPCKTUBEI B ACATCIIbHOCTD (B TOM 4YHCJIC B XO BBIIIOJIHCHU A (I)I/ISI/I‘{CCKOFO HUCCICI0BaHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$ITC.HBCTB, N3MCHUBIINXCA CI/ITyaI_[Plﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIINX pr,Z[HOCTCI‘/’I;

— OLICHHUBATb COOTBCTCTBUEC PE3YyJibTaTa LICIIN U YCIIOBUAM.

3M014u0HaJleblﬁ UHmMeN1eKm:



— CTaBUTh ce0sl HA MECTO JIPYroro 4eslIoBeKa B XOJI€ CIIOPA MIIN JIUC KyCCHU Ha HAY4HYIO TEMY,

IOHUMATb MOTUBBI, HAMCPCHHA U JIOTUKY APYyroro.
Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MPAaBO Ha OIIMOKY MPHU PEUICHUN (PU3UUECKUX 3aa4 MU B YTBEPKICHHUIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPAaBO APYrOro.

HNPEJIMETHBIE PE3YJIbTATHI

IIpenmeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh cHOPMUPOBAHHOCTD Y 00YJArOIINXCS
YMCHHM:

— WCIOJIb30BaTh NMOHATHUS: (PU3HUECKUE ¥ XUMHUCCKUE SBJICHUS; HAOIIOICHUE, SKCIICPUMEHT, MOJICTTb,
TUTIOTEe3a; SAMHUIIB (PU3HYSCKUX BEITUMIHMH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHHS BEIECTBA
(TBEpHOE, )KUAKOE, Ta3000pa3HOE); MEXaHNYECKOE JIBMKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHENHOE), TPACKTOPUS, PABHOJCHCTBYIOIIAs CUJl, AepopManius (yrpyras, IiIacTUYecKas),
HEBECOMOCTb, COOOIIAIOLIUECS COCY/IBI;

— pasnuuaTh sBieHus (U y3us; TETUIOBOE ABMKEHUE YaCTHI] BEIIECTBA; PABHOMEPHOE JIBUKEHUE;
HEPaBHOMEPHOE JBIKCHUE; MHEPIIMS; B3aUMOJICHCTBUE TEJT; PABHOBECUE TBEPABIX TEN C 3aKPETVIEHHON
OCBIO BpallleHHs; TIepejada JaBaeHUs TBEPIABIMH TeJIaMHU, KUJIKOCTIMHU U Ta3aMu; aTMOChepHOe
JaBJICHUE; TIJIAaBAHUE TEJI; IPEBPAIICHHIS MEXaHUUECKOM YHEPTHH) TI0 OMMCAHUIO X XapaKTEPHBIX

CBOMCTB ¥ Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/ILIGCKO€ SABJICHUC,

— Ppacro3HaBaTh MPOSIBIICHUE U3YUECHHBIX (DU3MUYECKHX SBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM YHCIIC
(dbu3nveckre sIBICHUS B IPUPO/IE: IPUMEPBI IBHKCHHUS C PA3IMYHBIMU CKOPOCTSIMHU B )KUBOW U HEXKHBOMH
MIPHUPOJIC; NCWCTBUE CHUIIBI TPEHHSI B IPUPOJIE U TEXHHUKE; BIUSHIE aTMOC(HEPHOTO JaBIICHUS Ha )KUBOU
OpraHu3M; TUTaBaHHUE PHIO; PHIYAry B TEJIC YEJIOBEKA; IIPU 3TOM MEPEBOJAUTH MPAKTHUECKYIO 33a71a9y B
y4eOHYI0, BBIJICTISITh CYIIECTBEHHBIC CBOMCTBA/MIPU3HAKHA (DPU3HYECKHUX SBICHUI;

— ONMCHIBATh U3yYCHHbIEC CBOICTBA Tell U (PU3UUECKUE SABJICHUS, UCIIONb3YyA (PU3NUecKre BETUIHHbI
(macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMsl, TyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa
TSKECTH, BEC TeJa, CUJIa TPeHHUs, JaBjieHue (TBEPIOTro Tena, KUIKOCTH, ra3a), BhITAIKUBAIOLIAs CHIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJICUO CHJIbI, MOMEHT CHJIbI, KO3()(UIIMEHT MOJIE3HOTO NeHCTBUS
MEXaHHU3MOB, KHHETUYECKasl U TIOTEHIMANIbHAS SHEPTHs); IPU OMMCAHUH MPABUIHHO TPAKTOBATh (HU3H -
YECKHUIl CMBICI HCTIOIb3YEMBIX BEIMUUH, MX 0003HAUYEHUS U €AMHULIBI (PU3NUECKUX BEIHUMH, HAXOAUTh
(dbopMyIibl, CBS3bIBAIOIINE JaHHYIO (PM3MUYECKYIO BEJIMUHUHY C JPYTUMHU BETMYMHAMU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUMH;

— XapaKTepHu30BaTh CBOKWCTBA Tel, (PU3NYECKUE SBICHUS U IIPOLECCHI, NCIIOIb3Ys MPaBUIIA CIIOKEHUS
cui1 (B/10JIb OJJTHOM MpsiMOi), 3aKkoH ['yka, 3akoH [lackais, 3akoH ApxuMe/a, PaBUIIO0 PAaBHOBECHS
pblyara (6s10Ka), «30J0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPaHEHUsI MEXaHHUUYECKOW SHEPIUH; IIPU 3TOM
J1aBaTh CIIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3aMCHIBATh €r0 MAaTEMaTUYECKOEe BhIPAKEHHE;

— OOBSCHATH PU3NUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTYyallUil IPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BhISBIATH IPUUMHHO-CIIEACTBEHHbBIE CBSI3U, CTPOUTD
oOBbsicHeHue U3 1—2 JTOTUYECKUX 1IaroB ¢ OMopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBICHU,
($U3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

— peuiaTtb paCLIéTHLIC 3aga4u B 1—2 I[eP'ICTBI/IH, HCIIOJIb3Yyd 3aKOHBI U (I)OpMy.]'IBI, CBA3bIBAOIINEC
(I)I/I3I/ILICCKI/IC BCJIMYMHBI: HA OCHOBC aHaJIn3a yYCJIOBHA 3aav4u 3alIUCbIBATh KPATKOC YCJIOBUC, IO/ -

CTaBIATH (PU3MUECKUE BETMUUHBI B (GOPMYIIBI i TPOBOIUTH PACUYEThl, HAXOIUTH CIIPABOYHBIC JaHHBIE,



HGOGXO,Z[I/IMBIC U pCIICHUA 3a/ia4, OICHUBATL PCATTUCTUIHOCTD HOJIy‘-IGHHOﬁ (I)PI3PI‘I€CKOI>'I BCIINYUHBI,

— pacmno3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PELIUTh PU MOMOIIH (PU3HMUECKHX METOJ0B; B OMTUCAHUU
HCCIIEIOBAHUS BBLIEISITH IPOBEPSEMOE MIPEATION0KEHHE (TUIIOTESY), pa3jinyaTh U HHTEPIPETUPOBATD
MIOJTyYCHHBIH Pe3yNbTaT, HAXOAUTH OUIMOKU B XOJIE OMBITA, JIETIATh BBIBOJIBI IO €0 PEe3yiIbTaTaM;

— TIPOBOJMTH OIBITHI 110 HAOTIOACHUIO (PU3NYECKUX SIBICHUHN WK (PU3NYECKUX CBOHCTB TEI:
(hopMyITUPOBaTh MTPOBEPSAEMBIC TTPEIOJIOKEHHUS, COOMPATh YCTAHOBKY M3 TIPEIOKEHHOTO 000pyI0Ba-

HUSI, 3aIACHIBATH XOJI OTIBITA U (POPMYIHPOBATH BBIBOIBI;

— BBIIIOJHATH IIPAMBIC U3MCPCHUA paCCTOAHNA, BDEMCHH, MACChI TCJIa, 06”béMa, CUJIBI 1 TEMIICPATYPhI
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX M U(POBBIX MPHUOOPOB; 3aMUCHIBATH TIOKA3aHUS IIPUOOPOB C yUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

— MPOBOAMTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEJIMUMHBI OT IPYroi ¢
HCI0JIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PaBHOMEPHO JABMIKYILErOCs Tela OT BpEMEHHU
JBUKEHMSI TeJla; CUJIbl TPEHMSI CKOJILKEHUS OT Beca Tella, KadecTBa 00pabOTKU MOBEPXHOCTEN Tell U
HE3aBUCHUMOCTH CUJIbI TPEHUS OT IUIOIIANA COIPUKOCHOBEHMS TEII; CHIIbI YIPYTOCTH OT yJUIMHEHUS
MPYKUHBI; BHITAIKMBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YacTH Teja U OT MJIOTHOCTHU KHUJIKOCTH, €€
HE3aBHCHUMOCTH OT IUNIOTHOCTH TeJla, OT INTyOMHBI, Ha KOTOPYIO MTOTPYXKEHO TeJIO; YCIOBUM TIaBaHUs
T€J, YCIOBUN paBHOBECHUS pblyara 1 0JI0KOB); y4acTBOBATh B IJIAHUPOBAHUH y4eOHOTO HCCIIE0BaHuUs,
coOuparh YCTaHOBKY M BBIIIOJIHITH U3MEPEHUS, CIe1ys MPEI0KEHHOMY TUIaHy, (PUKCUPOBATH
Pe3yJbTaThl MOJIY4E€HHOMN 3aBUCUMOCTH (PU3MUYECKUX BETMYHMH B BUJIE TIPEIOKEHHBIX TaOIUI U

rpaduKoB, IeNaTh BBIBOJIBI [0 pe3yabTaTaM HCCIEIOBaHMUS,

— MPOBOAUTH KOCBEHHbIE U3MEpeHUs (U3NUECKUX BETMYHH (IUIOTHOCTD BEIIECTBA KUIKOCTH U
TBEPIOTO TEJNa; CHJIa TPEHUS CKOJIbKEHUS; TaBJICHHE BO3/IyXa; BHITAJIKUBAIOIIAs CHIIA, IEHCTBYIOIAs Ha
MOTPYKEHHOE B KUAKOCTH TEJI0; KOIPPHUIIMEHT MOJIE3HOTO JEHCTBUSI MPOCTHIX MEXaHU3MOB), CIIEYs
MpeI0KEHHOM UHCTPYKIUU: MIPU BBIOJHEHUHN U3MEPEHUN COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY

Y BBIUUCIISATH 3HAUEHHUE UICKOMOU BEJIMYKHBI,
— coOmoaaTh NMpaBuiia TEXHUKH 0€30IaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000PYIOBAHHUEM;

— yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAOIIUECS COCY/Ibl, OAPOMETP, phIUar, MOIBUKHBIN U HETIOABKHBIN 010K, Ha-

KJIOHHAas IIJIOCKOCTDb,

— XdpPaKTCPHU30BaATb IIPUHIUIIbI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX YCTPOﬁCTB C 0H0pOI71
Ha UX OIMKUCaHUsA (B TOM 4HCJIC. IOAIIMUITHUKH, YCTpOﬁCTBO BOJOIIpOBOAA, FI/I,I[paBHI/I‘leCKI/Iﬁ Ipecc,
MaHOMETP, BBICOTOMED, HOpIHHCBOfI HacocC, apeOMeTp), HCIIOJIB3YA 3HAHUS O CBOMCTBax (I)I/ISI/I‘ICCKI/IX
SIBJICHUMN U HeO6XOI[I/IMbI€ (I)I/I?»I/IIICCKI/IG 3aKOHbI U 3aKOHOMCPHOCTH;

— TPUBOJUTH MPUMEPHI / HAXOAUTh UH(POPMAIIHIO O IPUMEPAX MPAKTUIECKOTO UCIIOIH30BAHUS
(bu3nuecKrX 3HaAHUI B MOBCEIHEBHOMN KHU3HU 715 0OecTieueHus: 6€30MacHOCTH P 0OpaIeHu! ¢
npubopaMu U TEXHUYECKHUMH YCTPOICTBaAMU, COXPAHEHHUS 3/I0POBbS U COOIIOICHUS HOPM
9KOJIOTUYECKOIO MOBEJICHUS B OKPYXKAIOIIEH Cpelie;

— OCYILICCTBJIATH 0T60p HCTOYHUKOB I/IH(I)OpMaLII/II/I B CCTH I/IHTCpHCT B COOTBCTCTBHH C 3aJaHHBIM
IO CKOBBIM 3aITPpOCOM, Ha OCHOBC UMCIOIIIUXCH 3HAHUM U HYTCM CpaBHCHU Pa3JIMYHBIX HCTOYHUKOB
BBIICIIATD HH(bOpMaL[I/IIO, KOTOpas sABJIACTCA HpOTHBOpG‘-IHBOfI WA MOYKET OBITh HCHOCTOBCpHOﬁ;

— HCII0JIb30BaTh MPH BHIMOJIHEHUH Y4eOHBIX 33/1aHUI HAyYHO-TIOMYJISPHYIO IUTEpaTypy PU3NUECKOTO
COJIepKaHus, CIIPAaBOYHbIE MaTepHUalIbl, pecypchl ceTh MIHTepHeT; BiaaeTh NpuéMaMH KOH-



CIIEKTUPOBAHUS TEKCTA, MIPeoOpa3oBaHus HHPOPMAITUN U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

— co3J1aBaTh COOCTBEHHbIE KPAaTKHE MMCHbMEHHBIEC U YCTHBIE COOOIIECHHS HA OCHOBE 2—3 MCTOYHUKOB
nHpopManuu GU3NIECKOTO COACPKAHM, B TOM YUCIIE TTyOJIUYHO JIeJIaTh KPaTKUe COOOIICHUS O
pe3yibTaTax MpOeKTOB WM y4eOHBIX UCCIICJOBAHUM; IPH 3TOM IPaMOTHO MCHOJIb30BATh U3yUECHHBIH
MOHATUHHBIN anmnapar Kypca (U3MKH, COMIPOBOXKAATH BBICTYIUICHUE MPE3EHTALINCH;

— TIPY BBITIOJIHEHUH YY€OHBIX MPOEKTOB U UCCIEAOBAHUI pacpeesisiTh 003aHHOCTH B TPYIIIE B
COOTBETCTBHUH C MMOCTABJICHHBIMU 33/1a4aMH, CIEAUTH 3 BHINIOJIHEHUEM IJIaHA JEHCTBUH, aIcKBaTHO
OIIEHUBATh COOCTBEHHBIHN BKJIA]] B ACSITEIILHOCTD IPYIIIBI; BRICTPAUBaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBASI MHEHHE OKPYXKAIOIINX.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne
n/n

HauMenoBaHue pa3jieJioB ¥ TeM

KoauuyecTBo yacoB

NpOrpaMMsbl

BCEro | KOHTPOJIbHbIE

padoThI

NpaKTHYeCKHe
padoThI

Jara
H3yYeHHUs

Buabl 1esiTe IbHOCTH

Buasl, popmer
KOHTPOJIs1

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJbHbIE
pecypcsl

Pasn

en 1. du3nka u e poJab B NO3HAHUH

OKpyXKawumero Mupa

1.1

®uznka — HayKa o mpupoae

2 0

BeisBienne pasnununii Mexay Gu3nUYecKMMHU U XUMHYECKUMH npeBpamenusmMu (MC —
XUMHA);

PacnoznaBanue u knaccuukanus GU3nIecKuX sBICHUI: MEXaHHYECKUX, TEIJIOBBIX,
3JIEKTPUYECKHX, MATHUTHBIX U CBETOBBIX;

Habmoenne u onncanue Gu3nuecKkux siBICHUH;

VYcrHblii onpoc;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/

1.2

PDu3znyeckre BeJHYHHbI

OnpejeneHne HEeHbl JeJIeH s IIKaJIbl H3MEPHTEILHOTo Npubopa;

YerHblit orpoc;
JlaGopaTopHast
pabora;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant. mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/



http://school-/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://school-/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

1.3 | EcTecTBeHHO- HAy4YHBIil MeTOX 2 1 Briasmkenne runores, 00bACHAIOMMX MPOCTHIC SBJICHUSA, HATPUMEP: — II0UEMY VYernerit ompoc; http://school-
TMO3HAHUSA OCTaHABJIMBAETCS ABHIKYIIEECS 110 TOPU30HTAIBHOMN IIOBEPXHOCTH TEJI0;— I104eMy B kapkyto | JlaGopaTtopHas collection.edu.ru
TOTro/ly B CBETJION Of1exkK/Ie MPOXIafHei, ueM B TEMHOI; pabora; http://fcior.edu.ru
IIpennoxenue ciocod60B NPOBEPKHU T'HITOTES; http://www.fizika.ru
IIpoBenenue uccae 0BaHKs 110 IPOBEPKE KAKOM MO0 IMITOTE3bI, HAPUMeEP: J1aIbHOCTh http://college.ru/fizika/
nmonéra mapuKa, MyIEHHOr0 FOPU30HTAIBHO, TeM 00JIbIIe, 4eM OO0JIbIIe BBICOTA MyCKa; http://www.school.mipt.ru
ITocTpoenne npocTedmux Moenel Gpu3ndecknx sBIeHU (B BIIE PUCYHKOB U CXEM), http://kvant.mccme.ru/
HaNpHUMep NajieHue NpeMeTa; NpIMOoJINHeHHOe pacIpOCTPpaHEeHHE CBETa; http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
HWroro mno pasneiny 6

Paznen 2. llepBoHavaabHbIE CBeIEHUS O

CTPOCHHH BellecTBa

2.1

CTpoeHue Belecrea

2

0

Ha6uioieHne 1 MHTEPIIPETALHs ONBITOB, CBHAETEIBCTBYIOIMX 00 aTOMHO-MOJIEKYJIS PHOM
CTPOEHHH BELIECTBA: OIBITHI C PACTBOPEHHEM Pa3IMYHBIX BELIECTB B BOJE;

OreHka pa3MepOB aTOMOB M MOJIEKYJI C HCITOJIb30BaHUEM (oTorpaduil, monydeHHbIX Ha
aTOMHOM CHJIOBOM MuKpockomne (ACM);

OnpeienieHne pa3MepOB MallbIX TEJ;

VYerHblil onpoc;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant. mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/

2.2.

JlBusKkeHUe U B3aMMOJeficTBHE
YaCTHIl BelleCcTBA

Hab6mronenue u o0bsicHeHne GPOYHOBCKOTO ABMIKEHUS U siBIeHUS Juddy3un;
TIpoBeneHue 1 00BSICHEHUE OMBITOB 10 HAOJIIOEHHUIO TEIIOBOTO PACIINPEHHS Ta30B;
TIpoBenenue 1 06bICHEHUE OMBITOB 10 OOHAPYIKEHUIO CHII MOJICKYJIIPHOTO IPUTSDKCHUS U
OTTAJKUBAHHUS,

YceTHbIl ompoc;
JlaGopaTopuast
pabora;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant. mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/



http://school-/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://school-/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://school-/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

2.3.

ArperaTHble COCTOSIHUSI
BelecTBa

Onucanue (C MCIONB30BAHUEM IIPOCTHIX MOJIeNIeil) OCHOBHBIX Pa3IH4Hil B CTPOCHHH I'a30B,
JKHMJKOCTEH M TBEPJBIX TEI;

OOBscHEHHE MAJIOH C)KMMAEMOCTH JKHIKOCTEH 1 TBEPABIX Tell, 60MIBIION CKHMaeMOCTH ra30B;
O0BsicHeHne coxpaHeHust GOPMBI TBEPABIX TN U TEKYYECTH KUAKOCTH;

IIpoBenenue ONBITOB, IOKA3bIBAIOIIUX, YTO B TBEPJIOM COCTOSHUM BOJBI YACTHIIBI HAXOJATCS B
CpeiHeM Aajblie APYT OT Apyra (MIOTHOCTh MEHBIIIE), YeM B XKUIAKOM;

YcTaHOBIIEHHE B3aMMOCBS3H MEXKy OCOOCHHOCTSMH arperaTHbIX COCTOSIHUI BOJBI U
CyILIeCTBOBAaHUEM BOJHBIX opraHu3MoB (MC — Ouonorus, reorpadus);

VerHblii ompoc;
CamocTosTenpHas
pabora;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/

Hroro no pasneny

Paszen 3. /IBMKeHHE U B3aUMO/AeiicTBHE

TeJd

3.1

MexaHuyeckoe JIBUKeHHe

HccnenoBanne paBHOMEPHOTO ABHIKCHHS M OIIPEJICIICHHIE ero IPHU3HAKOB;

HabntoieHre HepaBHOMEPHOTO JABHIKEHHS ¥ ONIPEJICJICHHE ero OTIMYHIA OT pABHOMEPHOT'0
JIBUKCHUS;

Pemenne 3anau Ha onpejieIeHUE MyTH, CKOPOCTH M BPEMEHH PAaBHOMEPHOTO JIBHKEHUS;
Ananu3 rpaguKoB 3aBUCUMOCTH IIYTH M CKOPOCTH OT BPEMEHH;

YcTHEIi onpoc;
JlabopaTopHas
pabora;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant. mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/

3.2.

I/IHepum{, Macca, JIOTHOCTh

OObsICHEHHE U TPOTHO3UPOBAHKE SBICHUMN, 00YCIIOBICHHBIX HHEPLHUEH, HATPUMED: YTO
MPOUCXOAUT IPH TOPMOKEHUHU MIIM PE3KOM MaHEBPE aBTOMOOHIIS, OYEMY HEBO3MOXKHO
MIHOBEHHO MPEKPATHTD JBIKCHUE HA BEIOCUIIEC HIIN CAMOKATE U T. 11.;

IIpoBeneHue 1 aHAIIU3 ONBITOB, IEMOHCTPUPYIOIIUX H3MEHEHNE CKOPOCTH JIBUKEHUS Tea B
pesynbTare JeHCTBHS Ha HEro JPyrux Tel;

Perrenue 3a1a4 Ha onpeneICHHE MAacChl TeIa, ero 00bEMa i MIOTHOCTH;

TIpoBeseHue 1 aHATN3 OIBITOB, JEMOHCTPUPYIOLIMX 3aBHCHMOCTh H3MCHEHHSI CKOPOCTH TeJla
OT ero Macchl IPH B3aUMOJCHCTBHHU Tel. MI3MepeHHne Macchl Tejla pa3siInyHbIMU criocobaMu;
OnpepesieHne MIOTHOCTH TeJa B Pe3yJIbTaTe H3MEPEHHUS €ro Macchl 1 00bEMa;

YcerHbIl ompoc;
KonTpoabHnas
pabora;
JlaGopaTopuast
pabora;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant. mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/



http://school-/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://school-/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://school-/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

3.3. | Cuua. Buasl cui 14 1 2 W3ydenue B3anMoaeHCTBUSA KaK IPUUMHBI H3MEHEHUS CKOPOCTH Tella MM ero AehopManuy; VYernerit ompoc; http://school-

Onucanue peaabHbIX CUTYAIMil B3aUMOACHCTBHS TEJ C MOMOIIBIO MOJEIel, B KOTOPBIX KonrponsHas collection.edu.ru

BBOJIUTCS TOHATHE ¥ N300paKeHUE CUIIBI; pabora; http://fcior.edu.ru

W3zydenue cunbl ynpyroctu. FMccnenoBanue 3aBUCHMOCTH CHIIBI YIIPYTOCTH OT YTHHEHU Jla6opaTopHas http://www.fizika.ru

PE3MHOBOTO LIHYPA MJIN IPYKHHBI(C TOCTPOCHHEM IpaduKa); pabora; http://college.ru/fizika/

AHaJIM3 IPaKTHYECKUX CHTYaLHil, B KOTOPBIX MPOSIBIAETCS ACHCTBUE CHIIBI YIPYTOCTH http://www.school.mipt.ru

(ynpyrocts Ms4a, KPOCCOBOK, BETOK JIepeBa H 1p.); http://kvant.mccme.ru/

AHaJIM3 IPaKTHYECKUX CHTYaLHil, B KOTOPBIX MPOSIBIAETCS ACHCTBUE CHIIBI YIPYTOCTH http://www.e-

(ynpyrocrts Msi4a, KPOCCOBOK, BETOK JiepeBa H 1p.); science.ru/physics

AHaJn3 CUTYyalHi, CBSI3aHHBIX C sBJIeHHEM TAroreHus. O0bsiCHeHne OpOUTAIBHOIO ABHIKCHHS http://nano-edu.ulsu.ru

MJIAaHET C UCIOJIb30BAaHUEM SBJICHUS TATOTEHMs M 3aKoHa uHepiuu (MC — acTpoHOMHS).; http://www.all-

H3mepeHue Beca Tesia ¢ MOMOIIBI0 JHHAMoMeTpa. OOOCHOBaHHE 3TOT0 CIIOC00a U3MEPEHUs; fizika.com/

AHaJIU3 U MOZCJIMPOBAHHE SIBJICHUSI HEBECOMOCTH; http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/

Hroro no pasneny 21

Paznen 4. laBiieHHe TBEPABIX TeJl, ;KHAKOCTeil H ra3oB

4.1. | NaBaenue. [epenaya nasiaenus | 3 0 0 AHaJn3 1 00BSICHEHHE OIBITOB U IIPAKTHYECKUX CHTYAIHii, B KOTOPBIX HPOSBIISETCS CHIIA VYeruslit onpoc; http://school-
TBEPABIMH TeJIaMH, JIaBJICHHUS; collection.edu.ru
JKHIKOCTSIMHM M ra3zamMu O0ocHOBaHKE CITOCOOOB YMEHBLICHHS U YBEJIHUYECHHUS TaBICHUS; http://fcior.edu.ru

M3ydeHune 3aBUCUMOCTH JIaBJIEHHs ra3a OT 06bEMa M TeMIIEPaTyphbl; http://www.fizika.ru

M3y4enue ocoOEHHOCTEN Mepeayun JaBJIeHUs TBEPABIMHU TEJIAMH, JKHIKOCTAMH U Ia3aMH. http://college.ru/fizika/

O0ocHOBaHKE PE3yJIbTATOB ONBITOB OCOOEHHOCTAMU CTPOEHUS BEIIECTBA B TBEPAOM, http://www.school.mipt.ru

JKHIKOMH Ia3000pa3HOM COCTOSIHUSAX; http://kvant.mccme.ru/

DKCrepUMeHTaIbHOE 10Ka3aTebCTBO 3aKoHa [lackas; http://www.e-

Peurenue 3a1a4 Ha pacyéT AaBIEHHUS TBEPAOTO TEIa; science.ru/physics

http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-

fizika.com/
4.2. | MaBiieHne KHIKOCTH 5 0 0 Peurenue 3a1a4 Ha PaCUYET JaBIECHUS KUAKOCTH; VYerublit onpoc; http://school-
KonTposbHas collection.edu.ru
pabora; http://fcior.edu.ru

http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant. mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
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http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://school-/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://school-/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

4.3. | ArmocdepHoe 1aBiieHHe 6 OKcnepuMeHTalbHOe 00HApYKEHHE aTMOC(EPHOTO TaBICHHS; VYerublii onpoc; http://school-
AHanu3 1 00bsACHEHHE OIBITOB U IIPAKTHYECKUX CHTYALUi, CBI3aHHBIX C ICHCTBHEM collection.edu.ru
aTMoc(hepHOro JaBIeHUS; http://fcior.edu.ru
OO0bscHeHHE CyIeCTBOBaHUSA aTMoc(epbl Ha 3eMiie M HEKOTOPBIX IJIaHEeTaX HIH e& http://www.fizika.ru
OTCYTCTBHUS Ha Apyrux muanerax u Jlyne (MC — reorpadus, acTpoHOMHS); http://college.ru/fizika/
OOBsiCHEHHE N3MEHEHUS TUNIOTHOCTH aTMOC(Eephl C BHICOTO M 3aBUCUMOCTH aTMOoc(hepHOro http://www.school.mipt.ru
JIaBJIEHUS OT BBICOTHI; http://kvant. mccme.ru/
Pemenue 3an1au Ha pacuér aTMocepHOro 1aBIeHUS; http://www.e-
N3yuenue ycrpoiicTBa GapoMeTpa aHepOHIa; science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
4.4. | NeiicTBHe KUAKOCTH H ra3a HA 7 DKcneprMeHTallbHOe 00HApY KeHHE IeHCTBUS )KUIAKOCTH | T'a3a Ha IOrpyKEHHOE B HUX TeJO; | YCTHBIH oIpoc; http://school-
NMorpy:kéHHoe B HUX TeJI0 OrnpezesieHie BBITAIKUBAIOLICH CHIIBI, ISHCTBYIOIICH Ha TEJIO, ITOrPYKEHHOE B KHKOCTH; KoHTposbHast collection.edu.ru
TIpoBeeHue U 00CYXKACHHE OMBITOB, ACMOHCTPUPYIOMINX 3aBUCHMOCTh BHITaJIKHBAOIICH pabora; http://fcior.edu.ru
CHUIBI, ICHCTBYIOIIEH Ha TEJIO B )KMKOCTH, OT 00BbEMA MOrpyKEHHOM B )KMJKOCTh yacTh Tena u | JlabopaTopHas http://www.fizika.ru
OT IUIOTHOCTH KHJIKOCTH; pabora; http://college.ru/fizika/
HccneoBanue 3aBHCHMOCTH Beca Tesia B BOJE OT 00bEMa MOrpyKEHHOM B KU KOCTb YaCTH http://www.school.mipt.ru
Tea; http://kvant. mccme.ru/
Peurenue 3a/jay Ha IpUMEHEHKHE 3aKOHA ApXHUMe/Ia U YCIIOBHUS I1JIaBAHHsI TEJL, http://www.e-
KoncTpyrpoBanue apeoMeTpa Hill KOHCTPYHPOBAHHUE JIOJKH U OIpeesieHue eé science.ru/physics
rpy30M0AbEMHOCTH; http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
HUroro mo pasuneiny 21
Paznen 5. PaGora u MOIHOCTB. DHeprus
5.1. | Pa6oTa n MomHoOCTH 3 DKCIePUMEHTABHOE ONpeIeIeHHe MEXaHNIeCKON PabOThI CHIIBI TSDKECTH IIPH IaJeHUN Tena | YCTHBIT 0mpoc; http://school-

M CHJIBI TPEHUS IIPH PABHOMEPHOM MEPEMEIIEHUHU TeJIa 10 TOPU30HTAIbHOM MOBEPXHOCTH;
Pacuér momHoCTH, pa3BUBaeMOil Ipu MOaAbEME 10 JECTHHIIE;
Penrenue 3amad Ha pacyéT MEXaHMYECKOW pabOThI M MOILIHOCTH;

collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant. mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
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http://fcior.edu.ru/
http://www.fizika.ru/
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http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://school-/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

5.2. | IIpocThie MeXaHH3MBbI 5 2 OmpeeneHne BHIUTPHINIA B CHIIE IIPOCTHIX MEXaHH3MOB Ha IPHMepE phlvara, HOJBHKHOTO U Verusiit ompoc; http://school-
HETOJABUKHOTO OJIOKOB, HAKJIIOHHOW TJIOCKOCTH; KonrponbHas collection.edu.ru
HccnenoBanue ycaoBHs paBHOBECHs phlyara; pabora; http://fcior.edu.ru
OOHnapy>KeHHe CBOHCTB IPOCTBIX MEXaHH3MOB B PA3JIMYHBIX HHCTPYMEHTaX U Jla6opaTopHas http://www.fizika.ru
TIPUCTIOCOOJIEHH X, CIIONB3YEMBIX B OBITYH TEXHHKE, a TAKXKE B )KHBBIX opranusmax (MC — pabora; http://college.ru/fizika/
Guomorus); http://www.school.mipt.ru
DKCHEepPUMEHTaIbHOE 0Ka3aTeIbCTBO PABEHCTBA PA0OT HPH MPUMEHEHHH IIPOCTBIX http://kvant.mccme.ru/
MEXaHHU3MOB; http://www.e-
Onpenenenne KI1J| HaKIOHHOI MI0CKOCTH; science.ru/physics
Penrenue 3aja4 Ha IpUMEHEHHE [IPaBUIIa PaBHOBECHs pblyara u Ha pacuért KITI; http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
5.3. | MexaHu4eckasi SHeprus 4 1 DKCHEePUMEHTAIBHOE OIpPe/IeICHUE N3MEHEHU S KUHETHYECKOM H MOTEHIHAIBHO SHEPrun VYeTHBli onpoc; http://school-
TeJla PU ero CKaThIBAHHUH 110 HAKJIIOHHOM MJIOCKOCTH; KoHTpoJsbHast collection.edu.ru
DopMysIpoBaHHE HA OCHOBE UCCJICIOBAHUS 3aKOHA COXPAHCHHUS MEXaHHYECKON SHEPTHH; pabora; http://fcior.edu.ru
OO6cyx/aeHHe IPaHHI] TPUMEHUMOCTH 3aKOHA COXPAHEHUs DHEPTHH; JlaGopaTopHast http://www.fizika.ru
Penrenue 3a1a4 ¢ UCMOJIB30BAHMEM 3aKOHA COXPAHCHUS SHEPIHH; pabora; http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant. mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
HWroro mo pasueny: 12
Pe3sepBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB IIO | 68 11
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http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

IHOYPOYHOE INTAHUPOBAHUE

Ne | Tema ypoka KoimuecTBo yacos Hara Buapbl,
n/n u3ydeHus | popmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIs
padoThI padoThI

1. | ®usuka - HayKa o0 IPUPOJIE 1 0 0 YcrTHbIH

OTIpOC;

2. | Meronbl HAYYHOTO TIO3HAHUS 1 0 0 YcTHbIH

OTIpOC;

3. | ®usnueckuie BEIMYNHEI, NX 1 0 0 VcerHbIi
SIMHUILIBI | TIPHOOPHI JIJIs OTIpOC;
U3MEpEHUs

4. | U3mepenue Gpusnueckon 1 0 1 JlaGoparopHas
Benu4MHbL. JIabopartopHas paboTa;
pabora "U3mepenue oobema
YKUJIKOCTH ¥ TBEpAOro tena'

5. | UccnemoBanue 3aBUCHUMOCTH 1 0 1 JlabGopaTtopHas
OJTHOU (PU3UYECKON BEITUIHHBI pabora;
oT npyroi. JlaboparopHas
paborta " UccnenoBanue
3aBHCHUMOCTH ITyTH PABHOMEPHO
JBYDKYIIETOCS Tejla OT BPEMEHU
NBIDKEHHA Tena"

6. | OGoOIaromMiA ypoK 1o TemMe 1 1 0 KonTposbHas
"Yto uzyqaet pusuka'. pabora;
KonTtposnsHas pabora

7. | Mousekyna — Melipyaiimas 1 0 0 YCTHBIN
YacTHUIla BEIIECTBA OTIpOC;

8. | Jlaboparopnas paboTa 1o 1 0 1 JlaGoparopHas
OTIPEICIICHUIO Pa3MEPOB MaJIbIX paborta;

TEJI METOJIOM PsIZIOB

9. | IBmKeHHME YaCTHII BEIICCTRA. 1 0 0 VYcrHbli
CBsi3b CKOPOCTH JIBKEHUS OTIpoC;
YacTHUIl C TEMIIepaTypOu.

BbpoyHoBckoe nBuKeHHE.
Huddysus

10. | BzaumomelicTBHE YaCTHL] 1 0 0 VCTHEIN

BEIIECTBA OTIpOoC;




11. | B3aumMocBA3b MEX1y YerHbii
CBOMCTBaMH BEIIIECTB B PA3HBIX OTIpOC;
arperaTHeIX COCTOSTHUSIX U X
aATOMHO MOJICKYJISPHBIM
ctpoeHueM. OcoOEHHOCTH
arperaTHhIX COCTOSTHUI BO/IBI

12. | OGoO0raromHii ypoK 1Mo TeMe: KonTposbHas
"CtpoeHnue BemiecTna'. pabora;
KonTponsnas padora

13. | MexaHn4eckoe JBUKEHHUE. YceTHEI
PaBrOMEpHOE M OIIpOC;
HEPaBHOMEPHOE JIBM)KCHUE

14. | Ckopoctb VYcerHbIi

OTIpOC;

15. | I'padmyeckoe npepcraBieHne VYerHbii
TIBUKCHHS OTIpOC;

16. | Cpennsisi ckopoCTh IpH Y CTHBIH
HEPaBHOMEPHOM JIBHKCHHH. OTIpOC;
Pacuét nmytn u BpeMeHu
TIBYKEHUS

17. | sIBnenue uHepuuu. 3aKOH YcTHbil
WHEPIUU OTIpOC;

18. | BzaumopeiicTBUE T KaK YcTHbIi
MIPUYMHA U3MEHEHHS CKOPOCTH OTIpOC;
JIBYDKEHUS TEJl.

19. | Macca kak Mepa HHEPTHOCTH YcTHbII
Tena OTIpOC;

20. | ITnotHOCTH BemectBa. CBA3b VcTHbIi
IUIOTHOCTH C KOJIMYECTBOM OTIpOC;
MOJICKYJI B €IUHHIIC 00BhEMa
BeIIeCTBA

21. | JlaboparopHas paboTa JlaGopatopHas
"OnpeneneHue MIOTHOCTH paborta;
TBEPJIOTO TeJIa C TOMOIIBIO
BECOB U U3MEPUTETHHOTO
uunuHapa"

22. | Pemenue 3amau. Pacuer maccel VcTHbIi
1 oObema Tena 1o ero OTIpOoC;

IIJIOTHOCTHU




23. | Cuna Kak XapaKTepUCTHUKA YerHbii
B3aUMOJICCTBHS TEN OIIpOC;

24. | SIBneHue TATOTCHUS M CUJIA YcrHbIi
TspKkecTd. Cuiia TSKECTH Ha OIIpOC;
JPYTUX TUIaHETaxX

25. | Cuna ynpyroctu u 3akoH ['yka YerHbii

0IIpOC;

26. | Cunbl ynpyroctu. Bec Tena. YerHbii
Hesecomocth OIIpOC;

27. | JJaboparophas paboTa JlaboparopHas
"I'pagyupoBanue NpyXKUHBI U paborTa;
HU3MEpEHUE CHIT
TUHAMOMETpOM"

28. | CnoxeHHe CHII, HAITPaBJICHHBIX Y CTHBIH
10 OJTHOM IPSIMOM. OIIpoC;
PaBHOelicTBYIOIIAsA CHIT

29. | Cuna tpenus. Tpenue YerHbii
CKOJIb)KEHHUS ¥ TPEHHE MOKOS 0TIpOC;

30. | JlaboparopHas paboTa JlaboparopHas
"U3ydyeHue cuiibl TPEHUS pabora;
CKOJIbKEHUS TIPU JBUKEHUH
Opycka 1o TOPU30HTATBHOM
noBepxHoctH "TpeHue B
MIPUPOJIEC U TEXHUKE

31. | OGoOmaromui ypox o TemMe: YcrHbil
"JIBM>KEHHUE U B3aUMOJCHCTBHE OIIpOC;
Ten"

32. | KonrtposbHas paboTa 1o Teme: KonTponbhas
"JIBUKEHHE U B3aUMO/ICHCTBUE paboTa;
Ten"

33. | laBieHue VYcrHbli

0IIpOC;

34. | CtocoObl yMEHBIIICHUS U YcTHBIH
YBEJIWYCHHUS TaBJICHUS 0IIpOC;

35. | [laBenwue raza VYcrHbli

0IIpOC;

36. | [lHeBMaTHYECKUE MAIITUHBI VYcTHbIi

OTIpOoC;




37. | 3akoH ITackans YcTHbIN
OTIpOC;
38. | [laBneHue BHYTPH KUKOCTH YcTHbIH
OTIpOC;
39. | 3aBUCUMOCTh JIaBJICHUS YcTHbIN
KUJKOCTHU OT TITyOUHBI OTIpOC;
norpyxenus. Pemenue 3agau
40. | CooOmmaromuecs: CoCyIpl YcTHbIN
OTIpOC;
41. | Bec Bo3myxa u atMochepHoe YerHbii
naBiieHue. [IpuunHbl OIIpoC;
CYyILECTBOBAHUS BO3TyILIHON
000J104KH 3eMIH
42. | Omeit Toppuuernnu. M3mepenue YcTHBI
aTMOC(EpHOTO JaBIICHUS OTIpOC;
43. | TIpubopsl I U3MEPEHUS YcTHBI
aTMOC(EpPHOTO TaBIICHHS OTIpOC;
44, | T'uapaBavecKue MEXaHU3MBbI VcTHBI
OTIpOC;
45. | le¥icTBUE )KUAKOCTH U ra3a Ha VcTHbIi
MOTpYyXEHHOE B HUX TEJIO. 0TIpOC;
3akoH Apxumena
46. | BertankuBaromas (apXuMe10B8a) YcTHbII
cui1a. DKCIIEpUMEHTAIIBHOE 0TIpOC;
oTpeieNieHUe BhITAJIKUBAIOLIEH
CHUJIBI
47. | JJaboparopHas paboTa 1o JlaboparopHas
UCCIIEIOBAaHUIO 3aBUCUMOCTH paboTa;
BBITAJIKMBAIOIIECH CUJIBI OT
o0beMa MOrpy>KeHHOH YacTu
Tena, OT IUIOTHOCTHU KUJIKOCTH
48. | Perenue 3a/1a4 1o teme YcTHbII
"ApxumenoBa cuna" OIIpOC;
49. | DKcrIepUMEHTaNBHOE Vel
UCCIIeIOBAaHUE YCIOBUN OTIpoC;

IIJ1aBaHUsA TCI




50. | YcoBus mtaBaHust T, JlaboparopHas
Pemenue 3amaq.Jlabopatopnas pabora;
pabota
«OrnpeeneHNEeBbITAIKUBAIOILEH
CHUJIBL,ACHCTBYIOILIEN Ha
TEJO,IOTPY)KEHHOE B
KUIKOCTH)

51. | IInaBaHue Ccya0B. VYerHbii
BosnyxomiaBanue. 0IIpoC;
HccenenoBanue MOpCKUX
riyouH. [TokopeHnue ropHbIx
BEPIIHH

52. | O6o0mIaLIHii YPOK IO TeMe YcTHBIH
"JlaBneHue TBEPBIX TE, OIIpOC;
XKUJKOCTEN U ra3oB"

53. | KonTposbHas paboTa 1mo teme KonTponbhas
"JlaBneHre TBEPBIX TE, pabora;
XKUJKOCTEH U ra3oB"

54. | Mexanuueckas pabota YcTHbIi

0TIpOC;

55. | MomHocTh YcTHbil

0TIpOC;

56. | Kunernueckas u YcTHbil
MOTEHIIMATIbHAS SHEPTUs 0TIpOC;

57. | [IpeBpalieHue 0 JHOTO BHIA YcTHbil
MEXaHUYECKOM SHEpruu B 0TIpOC;
Apyroi

58. | 3akoH COXpaHCHHS U JlaGopaTopHas
W3MEHEHHUS SHEPTUU B paboTa;
Mexanuke. JlaboparopHast
pabora "HccnenoBanue
yCIIOBHI paBHOBecHs pplyara"

59. | DHeprust IBHXKYILEHCS BOJIBI U Vel
Betpa. [loBTOopenue u OTIpoC;
0000mIenre Tembl PaboTa,

MOIIIHOCTb , SHEPTUs

60. | [IpocTble MEXaHU3MBI: pbIYar, YcTHBIN

070K, HAKJIIOHHASI IIJIOCKOCTb. 0IIpOC;

[IpaBuio paBHOBecHS pblyara.
MoMeHT CHIIBI




61.

Peruaru B ObITY, Ipupoe u
TexXHuKe. Prruaru B Tene
yenoseka. JlaboparopHas
pabora "U3menenne KI1/]
HAKJIOHHOH INTOCKOCTH"

JlaboparopHas
paborTa;

62.

biioku. IIpumenenue npasuia
paBHOBECHS pbluara K OJI0Ky

YceTHBIN

OTIpOC;

63.

«30J10TOE TIPABUIIO» MEXAHUKH.
JIaboparopHas padota "3akoH
COXpPAaHCHUA U U3BMCHCHUA

SHEPruu B MEXaHUKeE".

JlaboparopHas
pabora;

64.

KIII mpocThIX MEXaHU3MOB.
DKCcIepuMEHTAIbHOE
UCCIIEI0OBAaHUE

YceTHBIN

OTIpOC;

65.

KonTponbHas pabota no teme
"Mexanudeckas padbora,
MOIIIHOCTD, IIPOCTHBIC

MeXaHU3MBbI"

VYcTHBIN

OTIpOC;

66.

[ToBTOpEeHME M 0000IICHNE
cojiepkaHus Kypca Gpusuku 7
kiacca. Tembl "PaBHOMEpHOE
nemwxkenue. [11oTHOCTE
BemiecTBa. Cuisl B mpupoe"

VYceTHBIN
0TIpoc;

67.

[ToBTOpEeHME M 0000IIEHNE
cojepxkaHus Kypca Gpusuku 7
knacca. Temsl "JlaBneHue
TBEPJBIX TEJ, )KUJIKOCTEH 1
rasos, [InaBanme ten"

YceTHBIN
o1Ipoc;

68.

Hroropas koHTpoJbHas paboTa
o Kypcy ¢hu3MkH 7 Kiacca.
Temsl "B3zaumoaeiicTBue Tenl.
JlaBneHue TBEPABIX TEN,
JKUJKoCTeN u ra3os, I1maBanue
ten. PaboTa 1 MOIIIHOCTE.
IIpocteie MexaHU3MBI"

KonTtposnpHas
pabora;

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

dusnka;

7 xnacc/Ileppimkun A.B.;

000 «IPODA»; AO «13natenncTBo [IpocBemenuey;;
BBenure cBOM BapuaHT:

METOAUYECKUE MATEPHUAJIBI VI YYUTEJIA

1. ITepoimukun A.B., 'yrauk E.M. ®usuka. 7 kinace. — M.: Ipoda, 2017

2. ®usuka. Tectsl. 7 xnacc (aBropsl: H. K. Xannanos, T. A. XannaHosa).

3. ®uznka. CaMOCTOATEIBHBIC U KOHTPOJIBHBIC PaboTHI. 7 Ki1acce (aBTopsl: A. E. Mapon, E. A. Mapon). — M.:
Hpoda, 2016

4. ®usuka. [unakrnueckue mMatepuansl. 7 kiace (aBTopsl: A. E. Mapow, E. A. Mapon). — M.: JIpoda, 201

5. ®usuka. [luarnoctuueckue padbotsl. 7 kiace (aBropsl: B. B. llaxmartosa, O. P. llledep). — M.: Ipoda,
201

6. dusuka. COOpHHUK BOTIPOCOB | 3a1a4. 7 kiacc (aBtopsl: A. E. Mapon, E. A. Mapow, C. B. TTo3zouckun). —
M.: dpoda, 2017

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://lwww.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://lwww.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://lwww.all-fizika.com/


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

Taomuib

1 ®usznyeckre BEITUYNHBI

2 Ctpoenue BemecTBa. MOJICKYIIbI.

3 Muddysus.

4 B3auMHOE NMPUTSHKCHHUE U OTTATKUBAHUE MOJICKYI.
5 Tpu cocTosiHUA BellecTBa.

6 MexaHH4YecKoe IBUKEHUE.

7 Cxopoctb. EquHMIIBI CKOPOCTH.

8 Unepuus. Bzaumoeiictsue tei.

9 IIMOTHOCTH BeIIECTRA.

10 Cuna. CrnoxeHue AByX CHIIL.

11 Cuna Tsxectu. Bec Tena.

12 Cuna ynpyroctu.

13 Cuna tpenus. Tperne mokosi.

14 JlaBnenue. J[aBieHue raza u )UJIKOCTH.

15 Bec Bo3ayxa. ATMOc(hepHOE aBiieHue.
16 ToprHEBO# 1 )KUIKOCTHBINA HACOC.

17 Mexanudeckas pabota. MOIIHOCTS.

18 Peryar. MoMeHT CHUTBI.

19 PaBencTBO pabOT NMpH MCTIOIB30BAHKE MMPOCTHIX MEXAHU3MOB.
20 IMoTennuanpHast 1 KWHETUYECKAsl DHEPT U

OBOPYJIOBAHMUE JIJISI TIPOBEJIEHUSI IABOPATOPHbBIX, IPAKTUYECKHUX PABOT,
NTEMOHCTPALIUN

O6opynoBaHue KabuHETa

1. Jlocka yueOHasi MarHuTHas 2

2 .Cton yuutenbckui 1

3. Cryn yuurenbckuii 1

4.1Ikad 4

5. Cron yuennueckuii 18

6 .Ctyn yuennueckuii 36

7 .Crenn «KpaTHble U 10JIbHbBIE €TUHUIBDY 1

8. Tabmuna «HexoTopsix ¢pusnyeckux BeianunH B cucreme CU» 1
9.IIpaBuna o TexHuke 0€30MaCHOCTHU MPH BBINOJIHEHUE JabopaTopHOil padoThl 1
10. ITacniopt kabunera 1

11. HOyTOYK

12. nmpoexTop

13 MY
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