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IHOACHUTEJIBHAS 3AIINCKA

Copneprkanue mporpaMMbl HaIlpaBiIeHO Ha (POPMUPOBAHKIE €CTECTBEHHOHAYYHON TPAMOTHOCTH YUYAIIUXCS U
OpraHu3alMIo U3y4eHUs GU3UKU Ha JeSITeIbHOCTHOM OCHOBE. B Hell y4uThIBatOTCSA BO3MOXKHOCTH ITpEeIMETa
B peanmzanuu tpedoBannit ®PI'OC OOO K mIaHupyeMbIM JTUYHOCTHBIM U METAIPEAMETHBIM PE3yJIbTaTaM
00y4eHHs, a TAKKE MEXKIIPEIMETHBIE CBSI3H €CTECTBEHHOHAYUHBIX YU€OHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O IIPEJIMETA «®U3UKA»

Kypc ¢pusnku — cucteMoo0pas3yronuii 11 €CTEeCTBEHHOHAYYHbIX Y4eOHBIX MPEAMETOB, TOCKOJIBKY
(bu3nyeckue 3aKOHbI JISKAT B OCHOBE IIPOLIECCOB U SABJICHUHN, U3y4aeMbIX XUMHEH, OH0JIOruel, acTpoHOMUEH
u pusndeckoit reorpadueii. dusnka — 3TO MpeAMET, KOTOPBIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IPEAO0CTaBIIseT Haubosee sicHble 00pa31bl IPUMEHEHHs HAyYHOTO
METO/1a MO3HAHUS, T.€. clI0co0a MOIy4eHHs JOCTOBEPHBIX 3HaHMI 0 Mupe. Hakonen, ¢pusuka — 310
IIPEIMET, KOTOPBIN HapsALy C IPYTMMU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU J0JDKEH AAaTh HIKOJIBHUKAM
IIPEJCTaBICHUE 00 YBIEKATEIbHOCTH HAYYHOT'O UCCIIEI0BAHUS U PAJOCTH CAMOCTOSATEIIBHOTO OTKPBITUS
HOBOTO 3HAHHUS.

Opna 13 rIaBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBaHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M HHTEPECa K HAyKe y OCHOBHON MacChl 00yUJaroIInuXCs,
KOTOpBIE B JAJIbHEUIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He menee
BA)KHOM 3aJ1a4eil SIBJISICTCA BBISABJICHHUE U MOATOTOBKA TaJAHTIMBBIX MOJIOJBIX JIFOJEH JJIS MPOAOIIKEHUS
o0Opa3oBaHMs U JaNbHEUIeH npodeccuoHAIbHOMN IeATeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCTIEIOBAHUH M CO3IaHUH HOBBIX Te€XHOJIOTUN. COrJIacCHO MPUHATOMY B MEKIYHAPOITHOM COOOIIECTBE
omnpenaeneHuto, «EcTecTBeHHOHayUHasi TPAMOTHOCTH — 3TO CIIOCOOHOCTH YeJIOBeKa 3aHUMATh AKTHBHYIO
Tpa)XIaHCKYIO MO3UIIMIO MO0 OOIIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HiesiMU. HaydHO rpaMOTHBIN YEJIOBEK CTPEMHUTCS
y4acTBOBATh B ApI'YMEHTUPOBAHHOM OOCYKICHUU MPOOIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TPEOYET OT HEro CIAEAYIOIINX KOMIIETEHTHOCTEH:

— HAY4YHO 00BACHATH SIBJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOECHHOCTH HAay4YHOI'O UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U MCII0JB30BaTh HAYYHBIC JOKAa3aTCIbLCTBA JJIA IMMOJIYUYCHHA BBIBOIOB.

N3ydenne pusmku ciocoOHO BHECTH PENIAIONINN BKIaA B (OpMUpPOBaHUE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIIIXCsl.

HEJIM U3YUEHUSA YYEBHOTI'O IPEJMETA «®U3UKA»

Henn u3yyeHus GuU3MKu Ha YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHust onpeeneHsl B Konmnenmuuu
npenojaBaHus yueOHoro npeamera «Dusmka» B 00pa3oBaTenbHBIX opranusanusax Poccuiickoit denepanmm,
peanu3yroNMX OCHOBHBIE 0011e00pa3oBaTebHbIE TPOTrPAMMBI, YTBEPKIEHHON pemenneM Kommerumn
MunuctepcTBa npocBenierus: Poccuiickoit deaepanun, mpotokod ot 3 gexadbps 2019 r. Ne [1K-4BH.

Henu nzyuenust puszuku:

— mnpuoOpeTeHne HHTepeca U CTPEMIICHHUS 00yJaloINXCcs K HAyYHOMY U3YYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;



— Ppa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/E MO3HAHUS U (OPMUPOBAHUE HCCIETOBATEIHCKOTO
OTHOLLIEHHUS K OKPY’KaIOLUM SIBJICHUSM;

— (¢opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3YYEeHHUsI OCHOB CTPOCHHS MAaTepUH U
(byHIaMEHTABHBIX 3aKOHOB (PH3UKH;

— (dopmupoBaHKE MPEACTABICHUN O posd (DU3UKU JJIs1 pa3BUTHS IPYTHX €CTECTBCHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

— Ppa3BUTHE NPEACTaBIECHUI 0 BO3MOXKHBIX cepax Oyayel npopeccnoHaabHOM e TeTbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIIEMY 00yYEHHIO B 3TOM HalpaBJICHUH.

JlocTrkeHue 3THX 1eJiei Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHusl 00eCcIIeYnBaETCs peIIeHUEM
CIEIYIOIINX 3a1a4:

— MpUOOpEeTEeHHE 3HAaHUM O TUCKPETHOM CTPOCHUU BEILIECTBA, 0 MEXAaHUYECKUX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— TpHOOpeTeHNEe YMEHUH ONMUCHIBATh U OOBACHATH (PU3MUECKUE SBJICHUS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUIA;

— OCBOEHHE METOJIOB PEIICHUs MTPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAaHUEM (PHU3NYECKUX
MOJENEN, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33144,

— Pa3BHUTHUC YMeHI/Iﬁ Ha6J'II-OI[aTB NpUPOAHBIC ABJICHHA U BBIIIOJIHATDL OIIBITHI, na6opaTopHLIe pa6OTBI u
SKCHICPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/I60p0B;

— OCBOEHHUE IPUEMOB pabOTHI ¢ HH(popManHel HU3MUECKOTO CoAepKaHus, BKII0Yas HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUAX (U3UKH; aHATN3 U KPUTUYECKOE OIlECHUBaHNE UH(OpMAIIHH;

— 3HaKOMCTBO CO Cq)epaMI/I HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTH, CBA3aHHBIMU C (I)I/I3I/IKOI>'I, u
COBpPCMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUKCHUAX (1)I/I3I/IquK0ﬁ HAayKH.



MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIVTAHE

B cootBercTBUn ¢ ®I'OC OO0 dusuka sBusieTcs 00s13aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
ob1iero oopazoBanus. JlaHHas nmporpaMmma rpeycMaTpruBaeT u3ydeHrue Gu3uKu Ha 6a30BOM ypoBHE B 7
Kjacce B 00b€Me 68 yacoB 1o 2 yaca B HEHEIIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAKOIIEro MUpa
®dusnka — Hayka o0 IpUPOJE, U3ydaeT (PU3NUECKUE ABICHUS: MEXaHUYECKHE, TEIUIOBbIE, JIEKTPUUECKHUE,
MAaruuMTHBIC, CBETOBLIC, 3BYKOBBIC.

Ouznyeckue BeluynHbl. M3mepenue dpusznueckux Benuuud. Ousndeckue mpudopsl. [lorpemHocts
u3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL.

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH U3Y4alOT NPpUpOoy. EcTecTBeHHOHAYYHBIM METO/ TO3HAHMS:
Ha0JI0IeHNe, TIOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, IKCIIEPUMEHT 110 IIPOBEPKE I'MIIOTE3,
o0bsicHeHUe HabogaeMoro apieHus. Onurcanue Gpu3nyeckux sBJICHUN C TOMOIIBIO MOJIENIEH.

JdemoHcTpauuu
1. MexaHnu4eckue, TEII0OBbIC, ICKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usnueckue npruOOpsI ¥ MPOLEAYpa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM M IU(PPOBBIM IPUOOPOM.

JlaGopaTopHble padoThI U ONBITHI
1. Onpenenenue EHBI JSICHHUS MIKAIBl U3MEPUTEIHLHOTO Tpudopa.

2. 3mepeHue pacCTOSHUM.

3. U3mepenne o0bEMa )KUAKOCTH M TBEPIOTO TeJa.

4. OnpenesneHue pa3MepoB MaJlbIX TeEJl.

5. 3mepenue TeMiiepatrypbl Ipy NOMOIIM KUIKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPHI.

6. HpOBeI[eHI/Ie HCCIICOIOBAHUA 110 ITPOBCPKE I'MIIOTE3bI: JaJIbHOCTD nonéra Hrapuka, IymeHHOoro
TrOPU30HTAJIbHO, TCM 60J'IBH_IC, yeM OO0JIbIIIE BEICOTA ITyCKa.

Pa3znen 2. [lepBoHavaibHbIE CBeJIEeHUS 0 CTPOEHUU BellleCTBA

CTpOCHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PA3MCPHI. OHBITH, AOKa3bIBAOIIHUE NTUCKPETHOC CTPOCHHUE
BCIICCTBA. OHBITBI, AOKa3bIBAOMIUE JUCKPETHOC CTPOCHUC BCIICCTBA.

JIBumxeHue yactull BemecTBa. CBsA3b CKOPOCTHU ABM)KEHHUS YaCTHUIL ¢ TEMIIEpaTypoid. bpoyHoBckoe
nBkenue, 1Mddysus. BzaumoseiicTBue yacTUIl BEIECTBA: MPUTKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSTHUS BELIIECTBA: CTPOECHUE Ia30B, KHUJIKOCTEH U TBEPABIX (KPUCTAIUINYECKUX ) TEII.
B3anmocBsI3p MEX]ly CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX U UX aTOMHOMOJIEKYJISIPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbl. B3auMOCBSA3b MEXly CBOMCTBaMU BEILIECTB B
Pa3HbIX arperaTHbIX COCTOSTHUSAX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbix
cocTostHUI BoJbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Jdemoncrpauuu
1. HaGmronenne OpOyHOBCKOTO JBHKCHUSI.

2. Habmonenue nuddysum.

3. Ha6J'IIOI[eHI/IC HBHCHHﬁ, O6’B}ICHHIOH_[I/IXC}I MPUTAKCHHUEM UJIN OTTAJIKUBAHUEM YaCTUI] BCUICCTB.

JlabopaTopHbie padoThbl U ONBITHI
1. Ouenka auameTpa aToMa METOJIOM PSAO0B (C UCIOIB30BaHUEM (GoTorpaduii).
2. OnBITH IO HAOIIOIEHUIO TETUIOBOTO PACIIHMPEHUS Ta30B.

3. OneITH O O6H8.py>KCHI/IIO JIEeNUCTBUS CUI MOJICKYJIAPHOT'O IPUTAKCHU.

Pa3nen 3. /IBu:keHne U B3aNMO/1eiiCTBUH
Mexanunueckoe ABuxkeHue. PaBHoMepHoe U HepaBHOMepHOE JiBHKeHUE. CKopocTb. CpeliHsisi CKOPOCTh MPU
HEPaBHOMEPHOM JIB>KCHMH. Pacdér myTu 1 BpeMeHu ABUkKeHusA. PABHOMEpHOE U HEPaBHOMEPHOE JIBU -

xenue. Ckopoctb. CpeaHsisi CKOPOCTh ITPU HEPAaBHOMEPHOM JBMKEHUH. Pacy€r myTu v BpeMeHH IBUKEHUSI.

SIBenne nHepuuu. 3aKoH MHEepUUH. B3auMoaencTBre Ten Kak TpUYMHA U3MEHEHUSI CKOPOCTHU JIBUKEHUS



Ten. Macca kak Mepa HHEepTHOCTH Tena. [InmoTHocTh BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
enuHuIe 00bEMa BellecTBa.

Cuna Kak XxapakTepucTHKa B3aumoaeicTBus Tei. Cuiia ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
IIOMOUIBIO AUHAMOMETpA. SIBJIEHUE TArOTeHUs U cwila TspkecTu. Cuna TskecT Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CrnoxeHue cuil, HallpaBJIEHHBIX 110 0HOH npsiMoil. PaBHozelicTByromas cuit. Cuna
TpeHus. TpeHue CKoIbXeHUs U TpeHue nokod. Tpenue B npupoe u rexuuke (MC).

JdemoHcTpauuu

1. HaGmroaeHne MexaHM4ecKoro JABMKEHHUS Tea.

2. 3amepeHue CKOpoCTH MPSMOJIMHEHHOTO IBHYKCHHUSL.

3. HabnroneHue siBIE€HUS UHEPLIUU.

4. HabmroieHre u3MEHEHHUs CKOPOCTH TPU B3aUMOJICHCTBUH TEII.
5. CpaBHEHHUE MacCC MO B3aUMOJICHCTBUIO TEII.

6. CnoxeHue cujl, HalpaBJICHHbIX 110 OJJHON IIPSIMOH.

JlabopaTopHbie padoThI U ONBITHI
1. Onpenenenne CKOPOCTH PAaBHOMEPHOTO JBWKEHHS (IIapUKa B )KHIKOCTH, MOAEIHU IIIEKTPHIECKOTO
ABTOMOOWJIS U T. 11.).

2. Ompenenenue cpeiHel CKOPOCTH CKOJbKEHUS OpycKa WK [IapuKa 10 HAKIOHHOM MIOCKOCTH.
3. Onpezenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb PacTsLKEHUA (AepopMaliii) NPYKUHBI OT PHII0KEHHON
CHJIBL.

5. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIbI TPEHHS CKOJIbYKEHHS OT Beca Tejla U Xapakrepa
COIPUKACAIOIINXCS TIOBEPXHOCTEN.

Pa3nen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

Jasnenue. CriocoObl yMEHbBIIIEHUS U YBETTMUEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00bEMa, Temneparypsl. [lepenada qaBneHus TBEPABIMH TE€JIAMU, KUIAKOCTIMU U razaMu. 3akoH [lackars.
ITueBMaTHuyecKye MalIHHEL. 3aBUCUMOCTE JaBJICHUS KUJIKOCTHU OT FJ'Iy6I/IHI>I. FI/IJIPOCTaTI/ILIeCKI/Iﬁ mapaJaokc.
CooOmaromuecs cocyapl. [ uapaBInyecKue MEXaHU3MBbI.

ATtMmochepa 3emian u atMocepHoe AaBiaeHue. [IpuunHel cylecTBOBaHMS BO3YIIHON 000104KH 3eMIIH.
OmnsitT Toppuuennu. M3mepenne atmochepHOro JaBiaeHus. 3aBUCUMOCTb aTMOC(EPHOro TaBJICHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 1715 n13MepeHns aTMOCPEPHOTO J1aBICHHUS.

JleicTBUE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BeiTankuBatomas (apxuMeoBa) cuia. 3akoH
Apxumena. [InaBanue Ten. BozgyxomnnasaHue.

JdemoncTpanuu

. 3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhl.

. Ilepenaya naBiaeHMs )KUJKOCTBIO U Fa30M.

. Coobmiaromuecs cocysl.

. 'mapaBnnueckwmii npecc.

. IlposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHUS.

. 3aBUCHMOCTb BBITAJIKHUBAIOIIEH CHIIBI OT 00BbEMa MOTPY>KEHHOM YaCTH Tea U MIOTHOCTH KUAKOCTH.
. PaBEHCTBO BBITAJIKUBAIOILIECH CHIIBI BECY BBITECHEHHON KUJKOCTH.
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8. YcioBue miiaBadus TEII: IIaBaHNE HITH MOrpy>XCHUEC TCJI B 3aBUCUMOCTH OT COOTHOLICHUSA IUIOTHOCTEH
TEJ1a U X KUAKOCTHU.

JlaGopaTopHble padoThI U ONBITHI
1. UccrnenoBaHue 3aBUCMMOCTH Beca Tella B BoJie 0T 00bEMa MOrpyXEHHOM B )KUJIKOCTh YaCTH TeJa.

2. OnpeneneHye BHITAIKUBAIOLIEH CUJIbI, IEHCTBYIOLIEH Ha TENO, IOIPYKEHHOE B JKUIKOCTD.



3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUIIbI, IEWCTBYIONIEH HA TENO B )KMIKOCTH, OT MacChl Teja.
4. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIBI, IEHCTBYIOIIEH HA TEJIO B )KUJKOCTH,
0T 00bEMa MOTPYKEHHOH B KUAKOCTh YACTH TeJla M OT IUIOTHOCTH KHUJIKOCTH.

5. KoncTpyrpoBaHue apeoMeTpa Wid KOHCTPYUPOBAHUE JIOJIKU U ONIPEAENEHUE €€ TPY30N0ABEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
Mexannueckas pabota. MOIHOCTb.

[TpocThie MexaHU3MBIL: pblYar, 6J0K, HAKJIIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHs poruara. [Ipumenenue
MIpaBWJIa PaBHOBECHUS pblyara K 0JIOKy. «3050Toe mpaBmio» Mexanuku. KI1J[ mpocTeix MEXaHU3MOB.
[IpocTbie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuansHas sHeprus. [Ipespamienue oqHOro Buia
MEXaHMUYECKON 3HEPTUU B APYroil. 3aKOH COXpaHEHUS SHEPTUU B MEXAHHUKE.

JdemoHcTpauuu
[Tpumepsl IPOCTHIX MEXAaHU3MOB

JlabopaTopHbie paGoThl M ONBITHI

1. Onpenenenne paboOThl CUIIbI TPEHUS PH PAaBHOMEPHOM JBM)KEHUU T€Ja [0 TOPU30HTAIbHON
IIOBEPXHOCTH.

2. UccnenoBanue ycaoBUi paBHOBECHUS pbluara.

3. Usmepenne KII/] HakTOHHO MIIOCKOCTH.

4. N3yuyeHue 3aK0OHa COXPAaHEHUSI MEXaHUYECKON IHEPIHH.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

Nzyuenue ¢pu3nku B 7 Kilacce HAIIPaBJIEHO HA JOCTHKEHUE 00yJaroIIMMHUCS TUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe gocnuranue:
— TPOSIBJIIGHUE UHTEpEca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PM3UYECKO HAYKH;

— HEHHOCTHOC OTHOIICHUEC K JOCTHXXCHUAM pOCCHfICKHX y‘IéHBIX (bl/ISI/IKOB.

I'pasicoanckoe u 0yxoéHo-npascmeenHHoe 60Cnumanue:
— TOTOBHOCTb K aKTUBHOMY Y4acCTHIO B 00CYKAEHUH OOIIECTBEHHO-3HAUYNMBIX M 3THYECKUX IpolIieMm,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUH (HU3UKY;

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIbHOCTU y‘IéHOFO.

Icmemuueckoe éocnumanue:

— BOCHPHUATHUC SCTCTUUCCKUX KAYCCTB Q)HSquCKOﬁ HAyKH: eé TapMOHHNYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, JJAKOHHNYHOCTH.

Llennocmu nayunozo no3nanus:
— OCO3HAaHME [IEHHOCTU (PU3MYECKOI HAYKH KaK MOIIHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIFOO03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON JESTENbHOCTH.

Dopmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:
— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BaXHOCTH TIPaBUJI O€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HA IOPOTaX, C ANEKTPUUECKUM U TETLIOBBIM

000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— ¢(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe ¢éocnumanue:
— aKTUBHOE YYacTHe B PEUICHUH MMPAKTUYECKHX 3a/a4 (B paMKaX CEeMbH, IIKOJIbI, TOpOJIa, Kpast)
TEXHOJOTUYECKOW M COLMATBLHOIN HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UYECKHUX 3HA

HUI;— HMHTEpec K MPAaKTUYECKOMY H3YYEHHUIO MpodeccHil, CBSI3aHHBIX C PUIUKOM.

IKonozuueckoe eocnumanue:
— OpHUEHTalus Ha MpUMEHEeHHEe (PU3NUECKUX 3HAHUH IS pelIeHus 3a1a4 B 00JaCTH OKpY Karoliei
Cpenbl, IUIAHUPOBAHUS MIOCTYIIKOB U OIIEHKH UX BO3MOYHBIX ITOCJIEICTBHM JIUIS1 OKPYKAFOIIEH

Cpelbl;— OCO3HaHUE IJIO0AIBHOIO XapakTepa JKOJIOTMYECKHUX IMPOOJIeM U IyTeH UX peleHHs..

Aoanmayusa o0yuaruezoca K U3MeHAIOUWUMCA YCI08UAM COUYUATbHOU U RPUPOOHOIL CPEObL:

— MOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BHIMIOTHEHUN UCCIICOBAHUI U MTPOEKTOB (hU3HUECKOI
HAIpPAaBJIEHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSIM JIPYTHX;

— IIOBBIIICHUEC YPOBHA CBOEM KOMIIETEHTHOCTH 4gCpe3 MPAKTHYCCKYIO ACATCIIbHOCTD,



— TOTPeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHHM, B TOM YUCIIe (HOPMYITHPOBATh HJICH, MTOHATHS,
TUTIOTE3bl O (U3MYECKUX OOBEKTAX W SIBICHUSIX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00acT pu3ukw;
— TUIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETCHUN HOBBIX (PM3UUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIIATH B3AaUMOCBSI3U IPUPOJIBI, 00IIECTBA M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (PM3UYECKUX 3HAHUM;

— OLIEHKA CBOMX JICUCTBUH C y4ETOM BIIMSHUS HAa OKPYKAIOIIYIO CPEIY, BOZMOXKHBIX TI100aJIbHBIX
OCJIEJICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

YHuBepcanbHbIE I03HABATENBHBIE ACHCTBUS

ba3zoenie nocuueckue oeiicmeu:
— BBISABJIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN 0OBbEKTOB (SIBICHUH);
— yCTaHaBIUBAaTh CYIIECTBEHHBINH MPU3HAK KIacCU(PHUKAIN, OCHOBaHHUS JJIsl 000OIIEHNS U CPABHEHNUS,

— BBIIBJIATH 3dKOHOMCPHOCTHU U ITPOTUBOPCYUA B PACCMATPUBACMBIX Q)aKTaX, JaHHBIX 1 Ha6J'IIOI[€HI/I${X,
OTHOCAIIUXCA K (I)I/ISI/I‘ICCKI/IM SABJICHUAM,

— BBIABJIATH NIPUYIUHHO-CICACTBCHHBIC CBA3U ITPHU U3YUYCHUU (1)I/ISI/I‘~I€CKI/IX SIBIICHHUI U IMponecCoB;
ACJIaTh BbIBOABI C UCIIOJIb30BAHUECM NCAYKTHBHBIX U MHAYKTUBHBIX YM038.KJ'II-O‘ISHI/II71, BbIABHUI'aTh
THITIOTC3BI O B3aUMOCBA34X (I)I/ISI/I‘IGCKI/IX BCJINYHMH,

— CaMOCTOSTEIBHO BEIOUPATh CIIOCO0 penieHus yueOHol Gpu3nyeckoi 3ajaun (CpaBHEHNE HECKOJIBKHX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIee MOAXO0ISIIEr0 C YIETOM CaMOCTOSTENILHO BBIIEIIEHHBIX
KpUTEPUEB).

ba3zoevie uccnedosamenvckue oelicmeust:
— HCIIOJIB30BAaTh BOIIPOCHI KAK HCCIIeN0BATEIbCKUM HHCTPYMCHT IIO3HAHUS;

— MNPOBOAUTH IO CAMOCTOSATCIBHO COCTABJICHHOMY IIAHY OIIBIT, HECIIOKHBIN (I)I/ISI/ILIGCKI/II‘/JI
OKCIICPUMCHT, He0O0IbII0e HUCCICIOBAaHUC (I)I/ISI/IIIGCKOFO SAIBJICHUA,

— OLCHUBATH HA TPUMECHUMOCTDb U JOCTOBCPHOCTDH I/IH(l)OpMaI_II/IIO, NOJIYYCHHYIO B X0I€ UCCJIICIOBAHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSITENHHO (POPMYITHPOBATH 0OOOIIIEHUS U BEIBOBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

— MPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIee pa3BUTHE (PU3NUECKHUX MPOIECCOB, a TAK)KE BbIIBUTaTh
IPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Paboma c ungpopmayueii:

— TPUMEHSTH PA3IMYHbIE METO/bI, HHCTPYMEHTHI U 3aIpOCHI TP MOUCKE U 0TOOpe HH(POpMAITUH WU
JTAHHBIX C Y4ETOM IpeI0KEHHON yueOHO! (pu3niecKoil 3a1auu;

— aHaJIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh UHPOPMAIIHIO PA3TUYHBIX BUJIOB U POpPM
IIPE/ICTABIICHUS;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (JOPMY MpeCTaBICHUS HHPOPMAIIUN U WILTIOCTPUPOBATh
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMaMu, HHON TpaduKoil 1 UX KOMOWHAIUSMU.



YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HGIZCTBPI?I

Obwenue:

— B X0Ie 00CYXXJIeHHUs Y4eOHOT0 MaTepuraia, pe3yabTaToB JJabopaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOIIPOCHI IO CYIICCTBY 06CY)KII3,€MOﬁ TEMbI U BbICKA3bIBATh UACHU, HALICJICHHLIC Ha PCHICHUC 3ada4u U
noJiep>KaHue OaroXenaTeaIbHOCTH OOLICHHUS;

— COIIOCTABJISATh CBOM CYXKJEHHUS C CY)KICHHSMU JPYTUX YYaCTHUKOB JUAIOra, OOHAPYKUBATh
pa3auvmue U CXOJCTBO MO3ULIUH;

— BBIPAXAaTh CBOIO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

— MyOJIMYHO MPEACTABIATH PE3YAbTAThl BHIMOIHEHHOTO (PU3MUYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCJIEJIOBAHMUSI, TPOCKTA).

Coemecmuasn desamenpbHOCmMb (COMPYOHUYUECMBO):

— MOHHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHINBUYaIbHOU pabOThl IPU PEIICHUU
KOHKPETHON (hHU3UUYECKOM MPOOIeMBbL;

— MPUHUMATH LEIH COBMECTHOMN AESITEIbHOCTH, OPTaHU30BbIBATh ACUCTBUSA MO €€ JOCTUKECHUIO:
pacrpenenaTb poyik, 00Cy aaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI>I, AOCTHUTasl KAUCCTBCHHOI'O PE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUWHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBaHHBIM YYACTHUKAMH B3aHMOJICHCTBHUSI.

YHI/IBepcaJ'IBHBIC PCTYIATUBHBIC JIeNCTBUSA

Camoopzanumuuﬂ:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIUSIX, TPEOYIOMIUX JIJIsl pelIeHUus (PU3nIecKux
3HAHUI;

— OpUEHTUPOBATHCS B PA3IUYHBIX MOJAX0AAX NPUHATHUS pelleHUl (MHAUBUAYAIbHOE, IPUHATHE
pelleHts B IpyIe, IPUHATUE PEIIEHUH rpyTIoi);

— CaMOCTOSATCIIBHO COCTABJIATH AJITOPUTM PCHICHUA (I)HSH‘ICCKOﬁ 3aJa4uud UJIM I1JIaHa UCCIICA0OBAHUs C

y4ETOM UMEIOILIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeaaraeMbie
BapUaHTHI PEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIICHKY CUTYallUU U TpeJyiaraTh IJiaH e€ n3MEHEHHUS;

— O0OBSACHATH IPUYUHBI JOCTUKEHUSI (HEAOCTUKEHUS) PE3YIbTATOB JAESITeIbHOCTH, JaBaTh OLEHKY
npuoOpeTEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBBI B IEATEIBHOCTD (B TOM YHCJIE B XOJ] BHIIOTHEHUS (PU3NUECKOTO HCCIIETOBAHNUS
WM [IPOEKTA) HAa OCHOBE HOBBIX 00CTOSTENHCTB, I3MEHUBILINXCS CUTYallUl, YCTAHOBJIEHHBIX OLIHNOOK,
BO3HMKIIUX TPYIHOCTEH;

— ONLCHUBATb COOTBCTCTBHUC PE3YyJIbTaTa LECINU U YCIOBUAM.

3M0l(ll0HaJleblﬁ UHmMmesliekm:



— CTaBUTh ce0s Ha MECTO JAPYroro YejaoBeKa B X0/1€ CIopa WK JUC KyCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

Ilpunamue cedn u opyaux:

— MpU3HABaTh CBOE MPABO HA OLUIMOKY MPH pelIeHur (U3NUECKUX 3a/1a4 WK B YTBEPIKICHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH y 00YyUaIOIIUXCS
YMEHUU:

— HCIOJIb30BaTh MOHATUS: (PU3UYECKIE U XUMHUECKUE SBJICHMS; HAOTIOACHHUE, YIKCIIEPUMEHT, MO/JIEIb,
TUIOTEe3a; SAUHUIIB (PU3NYECKUX BEIIMYHMH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, )KUIKOE, Ta3000pa3HOE); MEXAHUYECKOE IBHKEHHIE (PaBHOMEPHOE, HEPaBHOMEPHOE,
IPSIMOJIMHEHHOE), TPACKTOPHS, paBHOACUCTBYIOMIAs crJl, AedopMarus (yrnpyras, miacTuieckas),
HEBECOMOCTb, COOOLIAIOIINECS COCYbL;

— pasnuyath sBieHus (AudQy3us; TEII0BOE IBMKEHNE YACTUILl BEIIECTBA; pABHOMEPHOE IBUKCHUE;
HEPAaBHOMEPHOE JIBM)KECHUE; UHEPLIUS; B3aUMOJEHCTBHUE TEJ; PABHOBECUE TBEPBIX TEJl C 3aKPEIUIEHHON
OCBIO BpallleHMsI; Ilepejayda JaBiIeHus TBEPABIMU TEIaMU, )KUAKOCTIMH U Ta3aMu; atMochepHoe
JaBJICHUE; IUIABaHME TEJ; MPEBPALLCHUS MEXAHUYECKONW HEPIUM) MO OIMUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTAHHOE (PU3UUECKOE SBICHUE;

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (PU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
(du3nyeckre sIBIEHUS B IPUPOJIE: IPUMEPHI JBIXKEHUS ¢ PA3IMYHBIMU CKOPOCTSAMH B )KUBOW U HEXKUBOU
IpUpOJIe; AeMCTBHUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOr0O AaBJICHUS Ha )KUBON
OpraHM3M; IUIaBaHUE PbIO; phIUary B TEJI€ YEJIIOBEKA; IPU 3TOM IEPEBOIUTH IPAKTHUUECKYIO 33/1a4y B
y4eOHYI0, BBIIEISTh CYLIECTBEHHbIE CBOMCTBA/NIPU3HAKU (PU3UUECKUX SBICHUM;

— OMNMCHIBATh U3YUEHHBIE CBOICTBA T€N U (PU3NUECKUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYUHBI
(Macca, 00bEM, IIIOTHOCTD BEILLIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSASI CKOPOCTh, CHJIA YIIPYTOCTH, CHIIa
TSKECTH, BEC TeJla, CHJIa TPEHUs, AaBlieHue (TBEPAOTO Tena, KHUAKOCTH, ra3a), BBITAIKUBAIOLIAs CHUIIA,
MeXaHu4ecKasi paboTa, MOLTHOCTb, IJIEYO CHIIbI, MOMEHT CHJIbI, KOO GHUIIMEHT MOJIE3HOT0 JeHCTBUS
MEXaHU3MOB, KWHETHYECKasi U NOTEHIIMATIbHAsL SHEPIUs); PU ONMMCAHUY MPABUIILHO TPAKTOBaTh (hU3H -
YECKUH CMBICI UCIIOJIb3YEMBIX BEJIMUMH, MX 0003HAYEHUS U €AMHUIIBI (PU3NYECKUX BEJIMYNH, HAXOAUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUNHY C APYTUMHU BEIUYUHAMU, CTPOUTH rpapuKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYHH;

— XapakTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS U MPOLECCHI, UCIOb3Ys MPAaBUIa CI0KEHUS
cuJ1 (BOOJIb OJHOM IpsIMON), 3aK0H I yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIO0 PpaBHOBECHUS
pbryara (6710Ka), «30JI0TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUUYECKOW SHEPTUU; TIPU 3TOM
JTaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3alMCHIBATh €T0 MAaTEMAaTUYECKOE BbIPAXKEHUE;

— OOBSCHATH PU3NUECKUE SBICHMS, MPOLECCH U CBOWCTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTYalMi IPAaKTUKOOPUEHTHPOBAHHOIO XapaKTEPA: BBIABIATh IPUYNHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00BsicHeHUE U3 1—2 JIOrMYeCKHX IIAaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3NUYECKHX SIBICHUM,
(bu3nyecKuX 3aKOHa UM 3aKOHOMEPHOCTH;

— pemiath pacu€THbIC 331a4u B |—2 NEHCTBUS, UCTIONB3YS 3aKOHBI H (DOPMYJIbI, CBSI3BIBAIOIIIHE
¢dusnyecKkre BeIMYUHBI: Ha OCHOBE aHallM3a YCIOBUS 3a]aui 3alKChIBaTh KPaTKOe yCIOBHE, MO -
CTaBJISATh (PU3NUECKHE BETUYUHBI B OPMYJIIBI U IPOBOAUTH PACUEThl, HAXOJUTH CIIPABOYHbIE TaHHBIE,



HE0OXOUMBIE JJIs PEIIeHUs 3a]a4, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHON (PU3NYECKON BEIUYUHBL;

— Ppacrno3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PELIUTh IPU NOMOIIU (PU3NUECKUX METOOB; B ONMCAHUU
MICCJIEIOBAHMSI BBIJEIATD IIPOBEPSAEMOE MIPEAIIONI0KEHHE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
HOJIy4EeHHBIH Pe3ynbTaT, HAXOAUTh OLIMOKHU B X0JI€ OIBITA, EJIaTh BHIBOJIBI 110 €I0 PE3YJIbTaTaM;

— TIPOBOJHTH OIBITHI 110 HAOIIOICHHUIO (PU3HUYECKUX SIBICHUH MM (PU3HMUYECKIX CBOWCTB TEI:
(dbopMyITUpPOBATh MPOBEPSEMBIC MTPEITOIOKECHHS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pya0Ba

- HUS, 3aMKACBHIBATH XOJI OIBITA U (POPMYITUPOBATH BHIBOJIBI;

— BBINOJHSATH NPAMbIC U3MEPEHHUS PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIbI U TEMIIEPATypPhl
C WCIOJIH30BAaHUEM aHAJIOTOBBIX M U(POBBIX MPUOOPOB; 3aMKUCHIBATEH TTOKA3aHUS MPUOOPOB € yIETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— MPOBOAMTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOW (PH3NYECKOM BETUYHHBI OT IPYTOi ¢
HCIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCIMOCTH YT PaBHOMEPHO JIBIDKYIIETOCS Tela OT BpeMEH!
JBUKCHHSI TeJIa; CHJIBI TPSHHSI CKOJILKCHUS OT Beca TeJla, KadecTBa 00paOOTKH MMOBEPXHOCTEH TN U
HE3aBUCUMOCTH CHJIbl TPEHUS OT ILJIOIIA M CONPUKOCHOBEHUS TEN; CHJIBI YIIPYTOCTH OT YAJIMHEHUS
MPY>KUHBI; BEITAIKUBAIOIICH CUIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa U OT TJIOTHOCTHU KUAKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJia, OT IIIYOHHBI, Ha KOTOPYIO MOTPY>KEHO TeJO; YCIOBUMN TIaBaHUs Te,
YCIIOBUH paBHOBECHS pbIvara v 0JIOKOB); y4aCTBOBATh B INITAHUPOBAHUU YICOHOTO MCCIIEAOBAHNUS, COOU
paTh YCTaHOBKY U BBIIOJHATH U3MEPEHUs, CIIeys MPEAT0KEHHOMY IUIaHy, (PUKCUPOBATH PE3yIbTAThI
MOJTYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEIIMYMH B BHJIC TIPEUIOKCHHBIX TAOJIUII U TPAPUKOB, J1eIaTh

BBIBOJBI IT1O PE3YyJIbTaTaM UCCIICJOBAHUS

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIHUUH (IUIOTHOCTH BELIECTBA KUIKOCTH U
TBEPOIO TEJIA; CUJIA TPEHMSI CKOJIbKEHMSI; IaBJICHUE BO3/1yXa; BBITAIKMBAIOIIAs CUJlA, JEMCTBYIOIAs Ha
HNOTPYXEHHOE B )KUJIKOCTh TEJI0; KO3(PPHUIIMEHT MOJIE3HOT0 AEHCTBHSI MPOCTHIX MEXAaHU3MOB), CIIEYS
NPEeI0KEHHON MHCTPYKIUU: ITPH BBIMOJIHEHUH U3MEPEHUN coOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAUEHUE NICKOMOM BEJIMYNHBI,

— coOmrofaTh npaBuia TEXHUKH 0€30MacHOCTU IpU paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

— YKa3bIBaTh MPUHIHUIIBI AEHCTBUSA MPUOOPOB U TEXHUUECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINECS COCY IbI, 0apOMETp, pblyar, MOJBUKHBINA U HETIOABUKHBIIN OJIOK, Ha

- KJIOHHAasd IIJIOCKOCTb,

— XapaKTepU30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX NPHOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOMH
Ha MX ONMHCaHus (B TOM YHCIie: TOAIIMITHUKY, YCTPOMCTBO BOJOIPOBOIA, THIPaBIMYECKUI TIpecc,
MaHOMETp, BBICOTOMED, MOPUIHEBON HACOC, APEOMETP), UCTIONB3YsI 3HAHUS O CBOMCTBAX (U3UUECKUX
ABJIEHUHN ¥ HEOOXO0AMMbIe (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

— TPUBOJIUTH NPUMEPHI / HAXOUTH HHPOPMALIMIO O TPUMEPAX MPAKTHUECKOTO UCTIONb30BAHUS
¢bu3nyecKuX 3HaHUM B MOBCETHEBHOM >KU3HU ISl oOecrieueHus: 0€30MacHOCTH TP 0OpaIleHn ¢
npuOopaMy U TEXHUYECKHUMH YCTPOICTBaAaMH, COXpaHEHHUsI 3J0POBbS U COOIIOIEHUSI HOPM
9KOJIOTHYECKOI0 TIOBEJICHUS B OKPYKAIOIIEH cpelie;

— OCYLICCTBJIATH OT60p HCTOYHHUKOB I/IH(i)OpMaHI/II/I B CETH I/IHTepHeT B COOTBETCTBHH C 3aJJaHHBIM
IMOUCKOBBIM 3aIlIpOCOM, Ha OCHOBC UMCIOIIINXCHA 3HAHUH U HyTéM CpaBHCHHA PA3JIMYHBIX HCTOYHUKOB
BBIJACTIATDH HH(i)OpMaHI/IIO, KOTOpas ABJIACTCA HpOTHBOpqu/IBOI\/'I HJIM MOJKET OBITh HG)IOCTOBepHOfI;

— HCIIOJIb30BAaTh MPH BHITIOJIHEHUH YUE€OHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HYECKOTO
COZlepaKaHus, CIIPaBOYHbIE MaTEPUAJIbL, pecypchl ceTu VIHTepHeT; BiIafeTh IpuéMamMu KOH -



CIEKTUPOBAHUSA TEKCTA, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHBIC KpAaTKHE MMCbMEHHBIC U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopmanu GU3NIECKOTO COACPKAHUSA, B TOM YHCIIC TyOJUYHO JIeJaTh KpaTKUE COOOIIEHUS O
pe3ysbTaTax MPOSKTOB WK YYeOHBIX HCCIICIOBAHUI; TIPU 3TOM I'PaMOTHO UCIIOJIb30BaTh H3Y4YCHHBIN
NOHSATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOKAATH BBICTYIUICHUE MPE3CHTALINCH;

— IIPHU BBIIIOJHCHHU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacnpeacisaTb 00513aHHOCTH B I'pyniic B
COOTBETCTBHHU C ITIOCTABJICHHBIMHU 3aJadyaMiu, CJIICAUTDH 3a BbIIIOJIHCHUEM IlJIaHa ,HGfICTBHfI, aACKBATHO
OLICHUBATh COOCTBEHHBIH BKJIaad B ACATCIIBHOCTD I'PYIIIIbLI; BBICTPAMBATh KOMMYHHKATHUBHOC
BSaHMOHCﬁCTBHe, YUUTBIBAsA MHCHHUC OKPYXKAIOIIUX.
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npupozae (MC — xumus); 0IIpoc;
1.2. | ®u3nveckue BeTHUYHHBI 2 0 1 OmnpeieneHue HEHb! JeNCHNUs KAl H3MEPHTEIBHOT0 Nproopa; IMpaktuyeckas | http://planirovanie7kl.narod.ru/index2.htm
pabora;
1.3 | EcrecTBeHHO- HAy4HBIi 2 0 1 BriBIKeHHe THITOTE3, O0BACHSIOMINX IIPOCTHIE SBICHHS, HAIPHMEp:— MoYeMy VerHbiit http://planirovanie7kl.narod.ru/index4.htm
METOJI O3HAHMS OCTAHABJIMBACTCS JABIKYILEECS 10 TOPU30HTAIBHOM MOBEPXHOCTH TEJI0;— MOYEMy B | OIPOC;
JKAPKYI0 MO0y B CBETJION 0K /e NPOXIIaHEH, YeM B TEMHOM;
Uroro no pazaeny 6
Pasnen 2. IlepBoHayaibHbIE CBEACHHS 0 CTPOCHUH BEllleCTBA
2.1. | CtpoeHnue BeuecTBa 1 0 1 OleHKa pa3MepoB aTOMOB M MOJIEKYJI C UCIIONb30BaHueM (poTorpaduii, VerHblid http://planirovanie7kl.narod.ru/index5.htm
MOJIY4EHHBIX Ha aTOMHOM CHJIOBOM MHKpockore (ACM); oI1poc;
2.2. | Isuwxenue M B3auMojeiicTBue | 2 0 0 Habnronenue u 00bsICHEHHE OPOYHOBCKOTO JABWXKCHHUS U SBICHUS AU(Dy3un; YcrHbiit http://planirovanie7kl.narod.ru/index5.htm
4acTHI BeUIeCTBa 0oIpoc;
2.3. | ArperatHbie COCTOSIHHSI 2 0 1 [IpoBeieHUE OMBITOB, OKA3BIBAIOLINX, YTO B TBEPIOM COCTOSTHHU BOJIBI YaCTHIIBI VcTHbI http://planirovanie7kl.narod.ru/index9.htm
BelleCTBa HaXOUITCS B CPEIHEM JallbLie APYT OT APYyra (IIOTHOCTh MEHbIIE), YeM B XKHIKOM; | OIpOC;
Hroro no pazaery 5
Paznen 3. /IBu:KeHne u B3auMoaelcTBHE TeJ
3.1. | Mexanuyeckoe JBHKeHHE 3 0 1 PemreHue 3ajiau Ha OIpe/IeIeHUE IYTH, CKOPOCTH M BpEMEHH PaBHOMEPHOTO IMucemennsii | http://planirovanie7kl.narod.ru/index11.htm
JBHKEHHS, KOHTpOJIb;
3.2. | Wnepuus, Mmacca, IIOTHOCTb | 4 1 ; VeTHbli http://planirovanie7kl.narod.ru/index15.htm
OObsiCHEHHE W IPOrHO3MPOBAHKE SBICHHH, 00YCIIOBICHHBIX HHEPLUEH, HAIPUMED: | OIpOC;
9TO POMCXO/INUT TIPH TOPMOKEHUH WM PE3KOM MaHEBPE aBTOMOOHIIA, [TOUEMY TTrchMeHHBIR
HEBO3MOXKHO MIHOBEHHO IIPEKPATUTh JBHKEHHE HA BEJIOCHIIE/C HIIM CAMOKATE M T. | KOHTPOIIb;

A

IIpoBeneHne U aHAIU3 ONBITOB, IEMOHCTPUPYIOLINX U3MEHEHHE CKOPOCTH
JBIDKEHUS Tela B pe3yIbTaTe ASHCTBHUS Ha HETO APYTHX Tel;

Pemmenne 3a1a4 Ha onpeJieNieHHe Macchl Tela, ero 00bEMa 1 INIOTHOCTH;
IpoBeneHne 1 aHAIN3 OMBITOB, IEMOHCTPHPYIOMUX 3aBUCHMOCTb H3MEHEHHUS
CKOPOCTH TeJIa OT €r0 MacChl IpU B3auMoJIelcTBUHM Tenl. Mi3MepeHne Macchl Tena
Pa3NMIHBIMU crIocobamy;

OmnpeneneHue MIOTHOCTH Tella B Pe3yIbTaTe H3MEPEHHs €r0 MacChl U 00bEMa;




3.3. | Cuaa. Buas! cui 14 Vi3yuyeHune B3auMOACHCTBUS KaK MPUYMHBI H3MEHEHHUS CKOPOCTH TeJa WU ero VcTHBIi http://planirovanie7kl.narod.ru/index24.htm
nedopmarum; ompoc; http://planirovanie7kl.narod.ru/index27.htm
OnucaHue peaibHbIX CUTYallui B3aUMO/ICHCTBYS TEJl C TOMOLIBIO MOJIENIEH, B ITucbMeHHBIH
KOTOPBIX BBOJUTCS [OHSTHE U H300PaXKEHHUE CHIIBL; KOHTPOJIb; http://planirovanie7kl.narod.ru/index25.htm
W3ydenue cuiisl ynpyrocti. VccnenoBanue 3aBHCHMOCTH CHITBI YIIPYTOCTH OT Kourponeras | http://planirovanie7kl.narod.ru/index28.htm
YTMHEHHS PE3HHOBOTO LIHYPA MM HPYXHHBI(C TTOCTPOeHHEM rpaduka); pabora;
AHany3 NpakTUYECKUX CUTYalHH, B KOTOPBIX IPOSIBIACTCS AEHCTBHE CHIIbI 3aver; http://planirovanie7kl.narod.ru/index29.htm
yHpyrocty (ynpyrocts Msida, KpOCCOBOK, BETOK JIepeBa U Ap.); IIpakTnyeckas
AHanm3 NpakTUUECKUX CUTYalM, B KOTOPBIX MPOSBIAETCS AEHCTBHE CHIIbI pabota;
yHpyrocty (yIpyrocts Msda, KpOCCOBOK, BETOK JIepeBa U Ap.);
AHanu3 cuTyauuii, CBI3aHHBIX C SIBICHHEM TAroTeHus. OObsICHEHNE OpOUTATBHOTO
IBIDKCHHS IUTAHET C HCIIONb30BAaHMEM SIBJICHUS TATOTEHHS U 3aKoHa nHepuun (MC—
aCTPOHOMHUS).;
H3mepenue Beca Teja ¢ IOMOMIbIO JuHaMoMeTpa. OG0CHOBaHKE 3TOrO criocoda
H3MEPEHHS;
AHanu3 ¥ MOJICITIPOBAHHE SBICHHUS HEBECOMOCTH;
DKCIepUMEHTaIbHOE MOTy4CHHE IPABUIIA CII0KCHHUS CHII, HATIPABICHHBIX BJIOJIb
oJHOM npsiMoit. Onpe/ienieHre BEIMYMHbI PAaBHOCHCTBYIOLIEH CHT;
W3yueHne CHITbl TPEHHS CKOJIBKEHUS U CUJIBI TPEHHS TTOKOS;
HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS OT BECa TEd U CBOMCTB TPYIIUXCS
MOBEPXHOCTEH;
Perenne 3aa4 ¢ UCnonb30BaHKEM (GOPMYIT JUIs pacuéTa CUIIbI TSHKECTH, CHIIBI
VIIDVIOCTH. CHIIbI TDCHUSL:
Hroro no pazaeny 21
Pasnen 4. laBineHue TBEPABIX TeJl, ;KUAKOCTElH M ra3oB
4.1. | TaBnenne. Ilepenaua 3 AHanu3 ¥ 00bSICHEHHE ONBITOB U MPAKTUYECKHUX CUTYAILHH, B KOTOPBIX VerHblid http://planirovanie7kl.narod.ru/index32.htm
AABJICHMI TBEPALIMI TIPOABIACTCA CHIIA NABICHI, ompoc; .. | http://planirovanie7kl.narod.ru/index33.htm
TeJIAMH, JKUAKOCTSIMH H OG6ocHOBaHHE CIOCOOOB YMEHBIICHNUS 1 YBEIHYCHHS 1aBIICHNS; [ncbMeHHBIH
rasamu W3yueHne 3aBHCUMOCTH JIaBICHHS Ta3a OT 00bEMa i TeMIepaTypsl; KOHTPOJIB; http://prezentacii.com/po-fizike/3432-
W3yueHne 0coOeHHOCTEH Hepeiadn JaBIeHHsT TBEPIBIME TEIaMH, KUIKOCTSIMH 1 elektromagnitnye-kolehaniyahtml
razamu. OG0CHOBaHUE PE3YJIbTATOB OMBITOB OCOOCHHOCTSIMU CTPOSHUS BEIECTBA B
TBEPJIOM, KUAKOMH Ta3000pa3HOM COCTOSHHSAX; http://planirovanie7kl.narod.ru/index34.htm
JKCNEpHMEHTATbHOS FIOKA3ATEINBCTBO 3AKOHA Mackans; http://planirovanie7kl.narod.ru/index35.htm
Perenne 3aa4 Ha pacuéT JaBICHHS TBEPAOTO TEa;
4.2. | laBiieHue KAAKOCTH 5 HccnenoBanue 3aBUCHUMOCTH JAaBICHHUS XKUIKOCTU OT TITyOHHBI IIOTPYKEHHS U Yernbiit http://planirovanie7kl.narod.ru/index38.htm
TUIOTHOCTH JKHIKOCTH; 0oIpoc; http://planirovanie7kl.narod.ru/index39.htm
Ha6monienne i 00bSCHEHHE THAPOCTATHYECKOr0 NapajoKca Ha OCHOBE 3aKOHA ITnceMeHHBIH
ITackans; KOHTpOJIb;
H3y4enne cooOIAOIMXCs COCYIO0B;
Perenuie 3a1a4 Ha pacuET JIaBICHHS KUIKOCTH;
4.3. | AtmocdepHnoe 1aBieHune 6 DKcHepUMEHTANbHOE OOHAPYKEHIE ATMOCHEPHOTO TABIICHHS; VcTHbIit http://planirovanie7kl.narod.ru/index41.htm
AHanu3 1 00bICHEHHE OTBITOB U MPAKTUYECKUX CUTYAIUH, CBA3AHHBIX C ompoc; http://planirovanie7kl.narod.ru/index42.htm
JeHCTBHEM aTMOC(EepHOro aBICHHS; IncbMeHHBIH . . .
OOBsCHEHNE CYIIECTBOBAHHUS aTMOC(EpPBI Ha 3eMIIe U HEKOTOPBIX ITaHETaX WK e€ | KOHTPOJIb, http://planirovanie7kl.narod.ru/index43.htm

OTCYTCTBHS Ha pyrux mianerax n Jlyne (MC — reorpadusi, actpoHOMIs);
OObscHEHNE N3MEHEHHS TIOTHOCTH aTMOC(EpPBI C BEICOTOH H 3aBHCHMOCTH
aTMOC(EPHOTO JABIICHHS OT BBICOTHI;

Pemenne 3aau Ha pacuéT aTMOCHEPHOTO NABIICHHS;

H3syuenne ycTpoiicTBa 6apoMeTpa aHEpOHIa;




4.4. | IeiicTBHe ;KMIAKOCTH H ra3a 7 2 DKcnepHMeHTaIbHOE 00HAPYKEHHE ACHCTBUS KUAKOCTH U ra3a Ha MOTPYKEHHOE B | Y CTHBIH http://planirovanie7kl.narod.ru/index49.htm
HA NMOTPYy:KEéHHOE B HUX TeJI0 HHX TeJIO; ompoc; http://planirovanie7kl.narod.ru/index50.htm

OmnpezenieHne BbITAIKUBAIOLIEH CUIIbI, ICHCTBYIOLIEH Ha TEJI0, OrpyKEHHOE B IIncEMeHHBII
KHUJKOCTB; KOHTPOJIb;
IIpoBezeHne U 06CYKICHHE ONBITOB, AEMOHCTPHPYOLIMX 3aBHCHMOCTD
BBITAJIKUBAIOLIEH CUIIBI, ACHCTBYIONIEH Ha TEJIO B )KMAKOCTHU, OT 00bEMA
HOrpYXEHHOMN B JKMAKOCTh YaCTH TeJa M OT INIOTHOCTH XKHAKOCTH;
HccnenoBanue 3aBUCHMOCTH Beca Telia B BOAE OT 00bEMa MOrpyEHHOI B
KHIKOCTb YaCTH TEJNa;
Peenye 3a1a4 Ha MPUMEHEHHE 3aKOHAa ApXUMe/a U YCIIOBHS IIaBaHHUs Tell;
KoHcTpyHpoBaHHe apeoMeTpa WK KOHCTPYHPOBAHKE JIOAKH U ONpeICICHHE e
TPYy30M0bEMHOCTH;

Hroro no paszpeny 21

Paznen 5. PaGoTa H MOIIHOCTH. JHEprusi

5.1. | PaGoTa u MOIHOCTH 3 1 DKCIEpPUMEHTAIBHOE OPEIE/IeHIE MEXaHMYECKOI pabOThl CHIIBI TSHKECTH MIPU VYerHbli http://planirovanie7kl.narod.ru/index57.htm
T4 ICHUH Tella W CIIIbI TPEHUS TIPH PABHOMEPHOM IEPEMEIIICHIH Tea 110 OIpoc; | http://planirovanie7kl.narod.ru/index58.htm
TOPH30HTAIBHOM [TOBEPXHOCTH; [ucbMeHHBIH
Pac4ér MoIHOCTH, pa3BUBAaEMOIl IPH HOABEME 110 JISCTHHIIE; KOHTPOJIb;
Pemenue 3aa4 Ha pacyéT MEXaHUUECKOH pabOThI M MOLIHOCTH;

5.2. | IIpocTpie MEXaHU3MBI 5 2 OmnpejieneHne BHIMIPBILIA B CUJIE IIPOCTHIX MEXAHM3MOB HA IIPUMEpPE PhlYara, VerHbli http://planirovanie7kl.narod.ru/index59.htm
HOJBIKHOTO 1 HETIOJABIKHOTO OJIOKOB, HAKJIOHHON IJIOCKOCTH; OIpoc; http://planirovanie7kl.narod.ru/index60.htm
HccnenoBanue yclioByst pABHOBECHUS pbluara; [uckmenHBIH ' ' ' '
O6HapyKeHHe CBOMCTB MPOCTHIX MEXaHM3MOB B PAa3IHYHbIX HHCTPYMEHTAX U KOHTPOIIb; http://planirovanie7kl.narod.ru/index61.htm
HPUCTIOCOONCHNUSX, MCIIONb3yEMbIX B OBITYH TEXHHKE, a TAK)KE B KUBBIX http://planirovanie7kl.narod.ru/index62.htm
opraammax (MC — Guomnorus);
DKCIepUMEeHTaIbHOE JOKa3aTeIbCTBO PABEHCTBA PAbOT IPH MPUMEHEHHH MPOCTBIX
MEXaHH3MOB,;
Onpenenenue KI1/l HakIOHHO MIIOCKOCTH;
Pemenue 3a1a4 Ha MpUMEHEHNE MpaBUiIa paBHOBECHS pblyara U Ha pacuér KII/I;

5.3. | Mexanu4eckasi JHeprus 4 DKCIepUMEHTAIBHOE ONPE/IeNIeHIE N3MEHEHHS KUHETHYECKOH U MOTEHIHAIBHON VeTHbli http://planirovanie7kl.narod.ru/index66.htm
SHEPTHH TeNa MPH ero CKaThIBAHHH 110 HAKJIOHHO# IIOCKOCTH; ompoc; . . .
DopMyIHpoBaHHE Ha OCHOBE MCCIIEOBAHMS 3aKOHA COXPAHEHHS MEXaHHYECKOH IMucsmenmpiit | NttP:/planirovanie7kl.narod.ru/index67.htm
OHEPTHH; KOHTpOJIb; http://planirovanie7kl.narod.ru/index57.htm
OO6cyxaeHHe MPAHHL IPUMEHUMOCTH 3aKOHA COXPAHEHHs SHEPTHH;
Perienne 3aa4 ¢ HCIOIb30BaHHEM 3aKOHA COXPAHEHHUS SHEPTHN;

Hroro no paszzeny: 12

PesepBHOe Bpemst 3

OBLIEE KOJIMYECTBO YACOB 68 20

I10 [TIPOT'PAMME







YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dusmka, 7 kinacc/Ileppimkuna A.B., O0IIECTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO "M3/1aTenbCcTBO
Ok3amen";
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA
1. bubnuoreka — Bcé mo npeamery «dusukay. — Pexxum goctyna : http://www.proshkolu.ru

2. BugeoomnsiTel Ha ypokax. — Pesxxum pocryma : http:/fizika-class.narod.ru

3. Enunast kosuiekius nudpoBeIX 00pa3oBaTeabHBIX pecypcoB. — Pexxum goctyma : http://school-
collection.edu.ru

4. NnTepecHble MaTepralibl K ypokaM (PU3UKU IO TeMaM; TECTHI 110 TEMaM; HAIJISIIHbIE TIOCOOUS K ypOKaM. —
Pexxum noctymna : http://class-fizika.narod.ru ; http://planirovanie7kl.narod.ru/index.htm; http://planirovanie7-
9.narod.ru/olderfiles/1/index.htm

5. lludpossie oOpa3oBateibHbIe pecypehl. — Pesxkum goctyna : http://www.openclass.ru

6. DiekTpoHHbIC yueOHUKH 110 pu3uke. — Pexxum mocryma : http://www.fizika.ru

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://class-fizik.ru/367-07class.html



MATEPHAJIBHO-TEXHUYECKOE OBECINNEYEHHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPY/JIOBAHME /1151 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN
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