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HHOACHUTEJBbHAA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE OCHOBHOT'O 0O0IIIET0 00pa30BaHMs COCTABICHA HA OCHOBE MOJIOKEHHI M TPEOOBAHUH K pe3yIbTaTaM OCBOCHUS
Ha 6a30BOM ypOBHE OCHOBHOW 00pa3oBaTelibHON MmporpamMmsl, peactaBieHHbIX B PI'OC 00O, a takxke ¢ yu€rom (eaepaibHoi paboueil mporpaMmsl
BocnuTanus v Konnenuuu npenogaBanus yueOHoro npeamera «dusukay.

Conepxanue TporpaMMbl 10 (pU3HMKe HampaBieHO Ha (OPMHPOBAHHE €CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOUIMXCS W OPraHHU3aluIo
U3y4eHUs PU3UKU Ha JESTEIbHOCTHOM OCHOBE. B nporpamme no ¢usmuke yuuThIBaroTCsl BO3MOKHOCTH Y4eOHOT0 IpeaMeTa B peaau3aluu TpeOoBaHHM
OI'OC OO0 k muaHUpyeMbIM JIMYHOCTHBIM M METAlpeIMETHbIM pe3ysibTaTaM OOyueHMsl, a TaKKe MEXIIPEIMETHbIE CBS3M €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEAMETOB HAa YPOBHE OCHOBHOTI'O 0011ero 00pa3oBaHusl.

[TporpamMa no ¢u3MKe ycTaHaBJIMBaeT paclpejeieHne ydeOHOro maTepuala 1Mo rojgaM oOydeHMs (IO KjaccaM), IpeularaeT MpUMEpPHYIO
[10CJIe/I0BATEIbHOCTD N3yUEHHs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS IIPEIMETHOTO COIEPKaHMs U y4ETe BO3PACTHBIX 0COOEHHOCTEH 00ydarouiuxcs.
ITporpamma no ¢usuke pazpaboTaHa ¢ LEeNbI0 OKa3aHUS METOMYECKOM MOMOIIM YYUTENIO B CO31aHUU paboueil MporpaMMsbl 0 y4eOHOMY MPEIMETY.
®du3snKa SBISETCS CUCTEMOOOPA3YIOLIMM Ul €CTECTBEHHOHAYUHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE MTPOIIECCOB
U SBICHUH, M3y4aeMbIX XUMHEH, Ouosnoruei, actTpoHomuend M ¢u3M4eckoil reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpeoCTaBIIsAeT Hanbosiee ICHbIE 00pa31bl IPUMEHEHHs HAyYHOTO METO/Ia MO3HAHMSI, TO €CTh Crloco0a MoJIy4yeHHs JOCTOBEPHBIX 3HAHUI 0 MUpe.

OnHa U3 rmaBHBIX 3a/1a4 (prU3HYecKoro oOpa3oBaHUs B CTPYKType 00IIero o0pa3oBaHusl COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOH IpaMOTHOCTH
U MHTEpeca K HayKe Y 00yJaromuxcs.

N3yuenue ¢puszuku Ha 0a30BOM YpOBHE IMpeNIoiaraeT OBJIAJeHUE CIEAYIOIIMMU KOMIIETEHTHOCTSAMH, XapaKTepPU3YyIOUIMMH €CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS;

e OLIEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

e HMHTEPIPETUPOBATH JAHHBIE M UCIIOJIB30BATh HayUHbIE JOKA3aTeIbCTBA JIsl TOTYYEHUSI BHIBOIOB.

enu n3yuenus Gu3uKa HA YPOBHE OCHOBHOTO 00mIero oOpazoBanus onpenenaeHsl B Konneniuu npenogaBanus yueoHoro npeamera «duznkay» B
oOpa3zoBaTenbHbIX opranuzauusix Poccuiickoit @enepannu, peannus3yonux OCHOBHbIE 00111e00pa3oBaTeIbHbIe IPOrPaMMBbl, YTBEPKAEHHON pelieHneM
Komnnernn Munuctepersa npocsenienust Poccuiickoit ®denepanunu (mpotokon ot 3 aexadps 2019 r. Ne [IK4BH).

Henu nzydenust u3uku:

e MpuOOpETeHHE HMHTEpeca U CTPEMJICHHS] OO0y4aroIMXCs K HaydHOMY W3YYEHMIO MPUPOJbI, Pa3BUTHE MX HHTEIIEKTYaJbHBIX M TBOPYECKHX

CIIOCOOHOCTEH;

e pa3BUTHE IPEJCTABICHUN O HAYYHOM METO/IE MMO3HAHMs U (OPMHUPOBAHUE HCCIIEI0BATEIBCKOIO OTHOLIEHHS K OKPY/KAIOIIUM SIBJICHUSAM;
e (opMupoBaHHE HAYYHOIO MUPOBO33PEHHSI KaK pe3yiIbTaTa U3y4eHUs OCHOB CTPOCHHSI MaTepuH U (yHJaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (opmMupoBaHUE MPEICTABICHUN O POIU PUIUKH JUIS PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHUH;

e pa3BUTHE TMPEACTABICHUI O BO3MOXKHBIX cdepax Oyamymiel npodeccrHoHAIBHON AEITeTbHOCTH, CBSA3aHHOH C (U3MKOH, TMOJATOTOBKA K
JalbHEUIIeMy OOy4eHHI0 B 3TOM HAIPABJICHUU.

JlocTrKeHHE ATUX [eJIel MPOrpaMMEI 10 (PU3HMKE Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus 00ECIICUNBACTCS PEIICHUEM CIEAYIONUX 3a/1a4:

e MPUOOPETCHHE 3HAHUN O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHUYECKUX, TEIUIOBBIX, DJIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e TMPUOOPETCHHE YMCHHI OMICHIBATH U OOBICHITH (PH3NUECKHE SIBIICHUS C HCIIOJIB30BAHUEM TTOTYICHHBIX 3HAHMIA,

e OCBOCHHE METOJOB pCHICHUS MPOCTEHIINX PACYETHBIX 3a7a4 C WCIOIb30BAaHUEM (U3HUYECKUX MOJICICH, TBOPYECKHX U IPAKTUKO-
OpPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YMEHUWI HaOJIOJAaTh NMPUPOIHBIC SBJICHHUS W BBIOJIHSITH OIBITHI, JJA0OPATOPHBIC PAa0OTHI M IKCIICPUMEHTAIBHBIC UCCIICIOBAHUS C
UCIIOJIb30BAHUEM H3MEPHUTEIBHBIX IPUOOPOB;

e OCBOCHHE NPUEMOB PaOOTHI C MHPOPMaIUEH (PU3HIECKOTO COICPIKaHUs, BKIIOYass MHPOPMALIUIO O COBPEMEHHBIX JOCTIKEHHUAX (DU3HMKH, aHATH3
Y KPUTUYECKOE OIICHUBAaHUE WH(OPMAIIHH;

e 3HAKOMCTBO cO chepaMu MnpodecCHOHAIBHOM JEATEIBHOCTH, CBSI3aHHBIMU C (DU3UKOM, ¥ COBPEMECHHBIMU TEXHOJIOTMSMH, OCHOBAaHHBIMH Ha
JOCTHUXKEHHUIX (HPU3MUECKON HAYKH.
Ha usydenue ¢usuku (0a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOTO 0011Iero 00pazoBaHus oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B

HEJIEIIO).

COJEPKAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®usnka u €€ posib B MO3HAHUU OKPYKAIOIIETO MHUPA.

®duznka — Hayka o npupoae. SABnenus npupoasl. Pu3ndecKkue BICHUA: MEXaHUYECKHE, TEIIJIOBBIE, IJIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznyeckue BennyuHbl. M3mepenne ¢pusznueckux BennunH. Gusnueckue npubdopsl. [lorpemHocts u3mepennit. MexyHapoHasi cUCTeMa €AMHMII.
Kak ¢u3uka u npyrue ecrecTBeHHbIE HAYKH U3y4aloT Npupoy. EctecTBeHHOHayuHBIM MeTO/1 TO3HAHUS: HaOII0AeHHEe, TOCTAaHOBKA HAYYHOI'O BOMpOcCa,
BBIIBIDKEHUE THIOTE3, SKCIIEPUMEHT M0 MPOBEpPKE TUIOTe3, O0bsICHEHHE HalmogaeMoro sipieHus. Onucanue (U3NYECKUX SIBICHUNH C MOMOIIBIO
MOJIEIIEN.



Jlemoncmpayuu.

1. Mexanuueckue, TEMIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®uznveckue NpuOOPHI U MPOLEaypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM M LIU(POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue 1EHbI A€IEHUS KAl U3MEPUTEIBLHOTO MpUOopa.

2. Usmepenne 00bEMa KUAKOCTH U TBEPIOTO TETA.

3. Ompenenenue pa3sMepoB MajbIX TEIL.
Pa3nen 2. [lepBoHauanbHble CBEAECHUS O CTPOCHUM BELIECTBA.
CrpoeHnue BeniecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.
JIBmkeHue yacTtull BeuiecTBa. CBsI3b CKOPOCTH JIBHXKEHHS YAacTUIl C TemmepaTypoil. bpoyHoBckoe nBmwkenue, auddysus. B3aumoneiictBue yactuiy
BEILECTBA: MPUTSIKEHUE U OTTAIIKUBAHUE.
ArperaTHble COCTOSIHUS BEIIECTBA: CTPOSHHUE Ta30B, KHUAKOCTEH U TBEPABIX (KPUCTATMYECKHX) Ted. B3auMOCBs3b MeXay CBONCTBAMHU BEIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
Jlemoncmpayuu.

1. HaOmroneHnue OpOyHOBCKOTO ABHKEHHS.

2. HabGmrogenue nuddysuu.

3. HabGmronenue siBneHu, OObSICHAIOMUXCS MPUTSIKEHUEM WM OTTAIKUBAaHUEM YacTHUIl BEUIECTBA.
Jlabopamopuvie pabomul u onvimol.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C UCTIONb30BaHHEM (poTorpaduii).
Paznen 3. JIpmkenne v B3auMOJICHCTBUE TE.
Mexannueckoe nBuxeHue. PaBHoMepHOe 1 HepaBHOMepHOE ABMxkeHne. CkopocTh. CpeliHss CKOPOCTh MPU HEPAaBHOMEPHOM JIBHKEHUU. PacuéT mytu u
BPEMEHH JIBHKCHHSI.
SIBnenne uHEpIMU. 3aKOH MHEpUUU. B3auMoaelicTBue Tel Kak MPUYMHA U3MEHEHHSI CKOPOCTH JIBMKEHHUs Tell. Macca Kak Mepa MHEPTHOCTH Tella.
[TnotHOCTH BemiecTBa. CBSA3b MJIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMA BEIIECTBA.
Cuna kak XapakTepuCTHKa B3auMoAecTBUs Tea. Cuia ynpyrocty u 3akoH ['yka. i3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpA. ABJIEHUE TATOTEHUS U
cuia TsokecTd. Crita TsDKeCTH Ha Ipyrux IviaHeTtax. Bec tema. Heecomocts. CnokeHHe Cuil, HAPaBJICHHBIX IO OJHOW NpsAMoi. PaBHoxaelcTByromas
cwil. Cuna tpenus. TpeHue CKOIbKEeHUs U TpeHue NMokos. TpeHue B pupojie U TEXHUKE.
Jlemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTO IBIKEHUS TeIa.

2. H3mepeHne CKOPOCTH MPSIMOIUHEHHOTO JBUKEHUS.

3. HabGmronenwe siBleHUs HHEPIIUU.



4. HabmoneHne n3MEHeHHs CKOPOCTH TPU B3aUMOACHCTBUU TE.

5. CpaBHeHME MaccC 10 B3aUMOJCHCTBUIO TEIL.

6. CnoxeHue CUII, HAPaBJICHHBIX MO OJHOW MPSIMOH.
Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue NIOTHOCTH TBEPAOIO TEIA.

2. OnbITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsoKeHHs (aedopMarin) npy>KUHBI OT TPUII0KEHHON CHITBL.

3. OnbITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT Beca TeJla U XapaKTepa COMPHKACAIOIINXCS TIOBEPXHOCTEH.
Pa3nen 4. JlaBnenue TBEPABIX T, )KUJKOCTEH U T'a30B.
Hapnenue. CriocoObl yMEHBUICHUs W yBeIU4eHUs AaBieHus. [laBieHue raza. 3aBUCMMOCTb JaBlieHHMs Taza oT o0béMma, Temmeparypsl. Ilepemgaua
JaBlieHHs] TBEPABIMU TEJIaMH, KUAKOCTAMH M razamu. 3akoH Ilackans. IIHeBMaTuueckue MammHbl. 3aBUCUMOCTb JIaBJICHUS KHUJKOCTH OT INIyOUHBI.
I'mapocratuueckuit mapanokc. CooOmaromiyecs cocyasl. [ uapaBinyeckie MEXaHU3MBl.
ATtmocdepa 3emin u atmochepHoe aaBneHue. [IpuunHsl cyniecTBoBaHMs BO3AyLIHON 060s0uku 3emiin. OnbiT Toppuderiu. M3mepenue atmocepHOTro
JaBiieHusl. 3aBUCUMOCTh aTMOC(EPHOro 1aBICHUS OT BBICOTHI HaJl ypoBHEM Mopsl. IIpubopsl 11 n3MepeHust aTMoc(hepHOro JaBiaeHHUs.
JlelicTBUE KUAKOCTH U Ta3a Ha MOTPpYyKEHHOE B HUX TeJo. BriTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [Tnasanue ten. BozayxomnaBanue.

Jlemoncmpayuu.
1. 3aBucuMOCTb JaBJIEHUS ra3a OT TEMIEPATYPHI.
[lepenaua naBneHus KUIKOCTHIO U Ta30M.
Coobmatommuecs: Cocypl.
I'mppasinueckwmii npecc.
[IposiBnenue aecTBus aTMOChHEpPHOTO JTABJICHHUS.
3aBHUCHMOCTD BBITATKHUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa ¥ TUIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITATKMBAIONICH CUJIBI BECY BEITECHEHHOM KUIKOCTH.
8. YcioBue maBaHus TEN: IUIAaBAaHUE WM TIOTPYKEHHE Tell B 3aBUCHMOCTH OT COOTHOIIICHUS IJIOTHOCTEH TeJa M KUJAKOCTH.
Jlabopamopnwsie pabomul u onvimol.
1. OmnpeneneHue BHITAIKUBAIOLIEH CUITBI, AEMCTBYIONIEH Ha TEI0, HOTPYKEHHOE B KUKOCTb.
Pazgen 5. Pabora u MmomHOCTh. DHEPTHSL.
Mexannueckasi pabota. MoOIIHOCTb.
[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas MiIocKkocTh. [IpaBmiio paBHOBecusi peiyara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onotoe mpaBmwio» Mmexanuku. KITJ] mpocTeix Mmexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

No gakowd



Mexannueckas sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpaiiienue oJHOro B11a MEXaHUYECKOM SHEPIUU B APYroil. 3aKOH COXPaHEHUS
SHEPrUHU B MEXAHUKE.
Jlemoncmpayuu.
1. Ilpumepbl pOCTHIX MEXaHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. HUccnenoBanue ycinoBUil paBHOBECHS pblyara.
2. WUsmepenne KI1J] HaKIIOHHOH MIIOCKOCTH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

W3yuenne (U3MKM Ha ypOBHE OCHOBHOTO 00IEro oOpa30BaHUS HANpaBIEHO Ha JOCTUXKEHHWE JMYHOCTHBIX, METANpeAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

B pesynbrate u3ydeHus (U3MKM Ha YpOBHE OCHOBHOIO oOIIero oOpa3oBaHHs y oOydaromierocst 0yayT cOpMHUpOBaHBI CIEAYIOUINE JTUYHOCTHBIE
pe3yabTaThl B YACTH:

1) NaTpMOTHYECKOr0 BOCIIUTAHUS:

- IPOsIBJICHNE UHTEpECA K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PM3NYEeCKON HAYKH;

- IEGHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaX/1aHCKOI0 U JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY yYacCTHIO B 00CYKI€HIHN OOLIECTBEHHO 3HAYUMBIX M ATHUECKUX MPOOIIEM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHUEM
TOCTUKEHUHN PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITUUYECKHUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) ACTETUYECKOTO BOCITUTAHUS:

- BOCIIPHUSITHE ICTETUUECKUX KauecTB (PU3MUECKON HAyKH: €€ TApMOHUYHOTO MOCTPOEHUS], CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HeHHOCTH HAyYHOTO MO3HAHUSA:

- OCO3HaHHE LIEHHOCTH (U3MUECKONM HAyKM KaK MOIIHOTO HWHCTPYMEHTa IO3HAHHUS MHpa, OCHOBBI Pa3BUTHsI TEXHOJOTUH, BaKHEHIIeH
COCTABJISIFOLIEHN KYJIBTYPBI,

- pa3BUTHE HAY4YHOMH JIF0003HATENLHOCTH, NHTEPECA K UCCIIEA0BATEIbCKON AEATENbHOCTH;

5) popmMHpOBaHUs KYIbTYpPHI 310POBbSI M SMOLIMOHAIBHOTO OJIaronoyyus:



e - OCO3HAHHWE IIEHHOCTH 0e30macHOro 00pa3a >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BKHOCTH MPaBHJ 0€30IacCHOrO MOBEICHHS Ha
TPaHCIIOPTE, HAa JOPOrax, C IEKTPUIECKUM U TEIUIOBBIM 00OPYIOBAaHUEM B JOMAIIHUX YCIOBHSAX;

e - chopMHpOBAaHHOCTH HAaBbIKA peduIeKCHH, IPU3HAHKUE CBOETO IpaBa Ha OLMIMOKY M TAKOTO e MpaBa y APYroro 4eioBeKa;

e 0) TpyZIOBOr0O BOCIUTAHUS:

e - aKTMBHOE YYaCTHE B PEIICHUM MPAKTHUYECKUX 3a7ad (B paMKax CeMbH, 00pa30oBaTeIbHON OpraHU3allH, TOPOAa, Kpas) TEXHOJIOTHUECKOW U
COIIMAIIbHOW HAIPABICHHOCTH, TPEOYIOUINX B TOM YUCIIE ¥ (PU3MYECKIX 3HAHMIA;

e - MHTEPEC K MPAKTUIECKOMY H3yUCHHIO MPO(ECCHid, CBI3aHHBIX C (PU3UKOIA;

e 7) BKOJIOTUYECKOTO BOCIIUTAHMUS:

e - OpUEHTAIMS Ha MPUMEHEHHE PU3NYECKUX 3HAHHM AJIs pelIeHUs 3a7a4 B 00JIaCTH OKPYXKAIOUIeH cpe/pl, MIaHUPOBAHUS TIOCTYIKOB U OLICHKU
UX BO3MOXKHBIX MOCJEICTBUN I OKPYKAIOIIEH CPEIbl;

e - OCO3HaHHUE IN00ATHLHOTO XapaKTepa KOJOTUYECKUX MPOOJIeM U MyTel X pelIeHHs;

e 8) amanTanuy K U3MEHSIOUIUMCS YCIOBUSM COIMAIbHOMN U IPUPOJAHOMN Cpebl:

e - TOTPEOHOCTH BO B3aMMOJICHCTBHUH MPH BBITTOJIHEHUHU HCCIEA0BAHUN U MPOEKTOB (PU3MUECKOIN HANPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM
APYTHX,

e - MIOBBILICHHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO JesTeIbHOCTD;

e - MOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHH, B TOM YHciie (OPMYIUPOBATh UJIEH, TOHATHUS, TUIIOTE3bl O (PU3NUECKUX OOBEKTAX U SBJICHUSX;

e - OCO3HaHHUE J1e(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH (PUBHKH;

e - [UJIJAHMPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNU HOBBIX (PU3MUECKUX 3HAHUIA;

e - CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aMMOCBS3HM NMPHPOJBI, OOIIECTBA U SKOHOMMKH, B TOM YHCIE C HCIOJIb30BaHUEM (U3NYECKUX
3HAHUI;

e - OIIEHKA CBOMX JCWCTBHUI C yIETOM BIUSHIS Ha OKPYKAFOIIYIO CPENlY, BO3MOYKHBIX II00ATBHBIX TOCIEICTBHH.

METAIIPEJJMETHBIE PE3YJIbTATBI

B pesynbTaTe ocBOoeHuUs mporpamMmsl 1o (pu3uKe Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus y o0ydatomerocst 0ynyT copMUpOBaHbl METANPEMETHbBIE
PE3YIbTATHI, BKIIOYAKOIHUE I[MO3HABATCIbHBIC YHHBCPCAJIBHBIC y‘-Ie6HI)Ie )IeI\/'ICTBI/Iﬂ, KOMMYHHKATHBHBIC YHHUBCPCAJIbHBIC y‘-Ie6HI)Ie )IeI\/'ICTBI/IH,
pEryNATUBHbIE YHUBEPCAIbHbBIE YUeOHbIE JEHCTBUS.



[To3HaBarenbHbIE YHUBEPCATIbHBIE YU€OHBIE ICHCTBUA
ba3oBbie TOrnuecKue NeUCTBUA:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKNA OOBEKTOB (SBICHHN);

yCTaHaBJIMBATh CYIIECTBEHHBIHN MPU3HAK KJIACCH(PUKALINN, OCHOBAHUS U1t 0000IIEHUS M CPABHEHUS;

BBISIBIISATH 3AKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBAEMbIX (paKkTax, JAHHBIX M HAOMIOACHUSAX, OTHOCALINXCS K (PH3MUECKUM SIBIICHUSIM;
BBISIBIISATH IPHYUHHO-CJICICTBEHHBIE CBSI3U MPH U3yYCHUH (PU3UIECKUX SBJICHUHN U MPOLIECCOB, JIENIaTh BEIBOBI C HCIIOJIB30BAaHUEM JICTYKTHBHBIX
Y UHAYKTUBHBIX YMO3AKJIFOUEHUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUYECKUX BEJIMYMH;

CaMOCTOSITENTLHO BBIOMPATH CIIOCOO pemieHus: yueOHoM (Gu3nueckoi 3amaun (CpaBHEHHE HECKOJIBKHX BapHaHTOB pEIICHUs, BHIOOP Hamboiee
MOJXOASIIETO ¢ Y4ETOM CaMOCTOATENbHO BbIACICHHBIX KPUTEPUEB).

ba3oBrie uccnenoBaTenbCKue ASUCTBUSA:

HCIIOJIb30BAaTh BOIIPOCHI KaK HCCIICIOBATEIILCKU I HHCTPYMCHT I1O3HAHMU,

IMPpOBOAUTD IO CaAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)I/ISI/I‘IGCKI/II71 OKCIICPUMCHT, HEOOJIBIIIOE HCCIICOOBAHUC (bHSI/I‘ICCKOFO
SIBJICHUA,

OLCHUBATh HA MPUMCHUMOCTDb U JOCTOBCPHOCTD I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B XOAC UCCICAOBAHUA UIIN DKCIICPUMCHTA,

CaMOCTOATCIIbHO CI)OpMy.]'II/IpOBaTL 0606H_ICHI/I5{ " BBIBOJEGI 110 pE3yJibTaTaM HpOBeI[éHHOl"O Ha6JHO,Z[eHI/I$I, OIIbITa, UCCIICIOBAHUI,
IMPOTHO3UPOBATH BO3MOXKHOC JalbHEHIIIEe pa3BUTHC (I)I/ISI/I"ICCKI/IX MMponecCoOB, a TaKKC BbIABUTI'ATb HPCAIIOJIOKCHUSA 00 ux Pa3BUTHU B HOBBIX
YCJIOBHUAX U KOHTCKCTAX.

Pab6ora ¢ unpopmanueii:

MPUMEHSATH pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3alIpOChl IIPU MTOMCKE U 0TOOpE MH(OPMAIMK WK JAHHBIX C YUETOM HPEesI0KeHHON ydeOHOoH
(dbuzmveckoit 3a1aun;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO Pa3IMUHBIX BUJOB U (POPM MpeICTaBICHHUS;

CaMOCTOSITENILHO BHIOMPATh ONTUMANIbHYIO (OpMY MpeACcTaBIeHUS HHPOPMAIMK U WILTIOCTPUPOBATh PelllaeMble 33/Ja4l HECIOKHBIMU CXEMaMH,
quarpaMMaMH, HHOUM rpadukoil 1 uX KOMOUHAIUSIMH.

KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUEOHbIE IEHCTBUS:

B X0J1€ 00CYXICHHS Y4eOHOT0O MaTepuasa, pe3yabTaToB JJA00OPaTOPHBIX PAOOT M MPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIAEMOU TeMBbI
Y BBICKA3bIBaTh MJICH, HAIICJICHHBIC HAa PEIICHHUE 33]]a4d U TOJIIepyKaHue 01aroenaTeIbHOCTH OOIICHUS;

COIMOCTABJIATH CBOU CYXKIACHUSA C CYXKICHUAMUA JPYIrUX YUaCTHHUKOB JUaliora, O6Hap}I)KI/IBaTB pasiiniaue U CXOACTBO HOSHHHﬁ;

BBIPpAXAaTb CBOIO TOUKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

MyOJIMYHO MPEACTABIATh PE3YIbTAThl BHIMOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIeI0BAaHUSs, IPOEKTA);

MMOHUMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMaHHOW U MHIUBUAYAJIFHON paOOTHI IPU PEHICHUU KOHKPETHOH (hr3muecKoi mpoOIeMsr;



e IPUHMAMATH IIETTM COBMECTHOH AEATEIbHOCTH, OPTaHU30BBIBATH JACUCTBUS MO €€ AOCTIKEHHIO: PACHpeAesaTh POJid, 00CYXKAaTh MPOIECCH U
pe3yabTaThl COBMECTHON pabOThI, 0000IATh MHEHHS HECKOJIBKUX JIFOJICH;
e BBINOJHATH CBOIO YacTh Pa0OTHI, JOCTHUTasi KAUECTBEHHOTO pPe3yJbTara MO CBOEMY HAIPABICHUIO U KOOPAWHUPYS CBOM JICHCTBUA C JAPYTHMMHU
YJIeHAaMUA KOMaH/Ibl;
e  OIICHHMBATh KAUY€CTBO CBOETO BKJIAJ1a B OOLINI MPOAYKT 11O KPUTEPUIM, CAMOCTOSTEILHO COPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.
PerynsaruBHble yHUBEpCaIbHbBIC YUeOHbIEC JEHCTBUS
Camoopranuzanus:
e BBIABJIATH MPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CHUTYalUAX, TPEOYIOUINX IS peIieHus] (PU3MUECKUX 3HAHHIA;
e  OPHEHTHPOBATHCS B PA3IMYHBIX ITOJIX0/1aX MPHHATHS PEIIeHUH (MHIUBHUIyaIbHOE, IPUHATHE PELICHUS B TPYIIIE, IPUHATHE PEIICHUH IPYIIIOi);
e  CaMOCTOSITENILHO COCTABIIATD AITOPUTM pelleHHs (PU3NIeCKON 3a1a4H WM IUTaHa UCCIICA0BAHMUS C YIETOM UMEIOLIMXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh Ipe/IaraeMble BAPHAHTHI PEIICHUH;
e Jenath BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.
CaMOKOHTPOJIb, SMOLIMOHATIBHBIN HHTEIIEKT:
e J1aBaTh aJICKBATHYIO OLICHKY CUTYyallUU U MpeasaraTh IUlaH €€ N3MEHEHHUS;
e OOBSACHATH MPUUYMHBI TOCTHKEHUS (HEAOCTHKEHHS) pE3yJIbTaTOB AEATEIbHOCTH, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;
e BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb (B TOM YHCJIE B XOJ BBINOJHEHMS (U3NYECKOTO HCCIIEOBAHUS MM IMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENLCTB, U3MEHUBIINXCS CUTYAIMH, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;
e OIICHHMBATh COOTBETCTBHE PE3Y/IbTaTa LIEIH U YCIOBUSM;
e CTaBUTH ceOs HA MECTO APYTOro YeJOBEKa B XOJ€ CIopa WM JUCKYCCHM Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY APYTOro;
e TPHW3HABAThH CBOE MPABO HA OMIMOKY MMPH peleHHH (HU3NIECKHX 33/1a4 WM B YTBEP)KICHUAX HAa HAYYHBIE TEMBI H TAKOE e MPaBo JAPYTroro.

[NPEAMETHBIE PE3VYJIbTATBI

K koHIly 00y4yenus B 7 kjacce MpeIMETHbIE Pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUM:

e  HCIOJNB30BATh MOHATHUS: (PU3UUECKHE U XUMUUYECKUE SBJICHUS, HAOII0AeHUE, YIKCIIEPUMEHT, MO/JIeNb, TUIIOTE3a, EAMHUIIB (U3NYECKUX BEJIINYHH,
aToOM, MOJIEeKyJla, arperaTHbleé COCTOSHMsI BemiecTBa (TBEpIOE, >KHMIKOE, Tra3000pa3HOE), MEeXaHHYecKoe JIBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSAMOJUHENHOE), TpPaeKTOpUs, paBHOACWCTBYIOIIas cuia, nedopmanus (ymnpyras, IJJacTUYECKas), HEBECOMOCTh,
COOOMIAIOIITUECS COCY/IBI;

e pa3nuyath sBieHUs (IUdQy3us, TEIUIOBOE IBMKEHHME YACTHUIl BEILECTBA, PAaBHOMEPHOE [BM)KEHUE, HEPAaBHOMEPHOE [BMKEHUE, MHEpLUs,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPABIX TEJl C 3aKPEIUIEHHOW OCBIO BpALEHUs, IIepeladya NaBJICHUS TBEPABIMU TEJIAMM, KUIKOCTIMU U



razamu, atMoc(epHoOe JaBJIeHHE, UIABaHUE TEJl, IPEBPAILECHUS MEXaHUYECKOI YHEPTUH) M0 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3YYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MHpE, B TOM YUCiIe (PU3NUECKUE SBICHUS B IPUPOJE: IPUMEPHI
JBMKEHUS C PA3IMYHBIMHU CKOPOCTSIMH B KHBOW U HEXHBOHW MPHUPOJE, NEHCTBHE CUJIBI TPEHUS B IIPUPOJE U TEXHHKE, BIUSHUE aTMOC(EpPHOTro
JaBJICHUS Ha )KUBOM OpraHu3M, IJIaBaHUE PBIO, phIYaru B TEJIE YEIOBEKA, IPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B YU€OHYIO, BBIICIAThH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3NUECKUX SBJICHUI;

OIMCHIBATh U3yYCHHBIE CBOMCTBA TeJN U (PU3NUYECKUE SBJICHUS, UCTIONB3YS (PU3NUYECKHE BEIUMYHHBI (Macca, 00BbEM, TUIOTHOCTH BELIECTBA, BPEMS,
IIyTh, CKOPOCTb, CPEAHSA CKOPOCTb, CHJIA YHPYIOCTH, CHJIA TSKECTH, BEC Teja, CHJIa TPEHMs, AaBlIeHHE (TBEPIOro Tela, KUAKOCTH, Ia3a),
BBITAJIKUBAIOIIAs CHJIa, MEXaHHUYecKasi paboTa, MOILHOCTb, IUIEYO CHJIbI, MOMEHT CHJbl, KO3()(UIMEHT MOJe3HOro NeHCTBUS MEXaHU3MOB,
KMHETHYEeCKas: M IOTEHLHUANbHAs HSHEpPrus), NpU ONUCAHUM MPABUIBHO TPAKTOBaTh (PU3MUYECKUI CMBICI HCHOJIb3YEMBIX BEIMYHMH, HX
0003HAYCHMS U eIMHUIIBI PU3NUECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME TAHHYIO (U3NYECKYIO BEJIMUMHY C APYTUMH BEJIMUMHAMH,
CTPOUTH TPapUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PM3NYECKUE SIBICHUS U MPOLECCHI, UCONb3Ys MpaBUiIa CIOKEHHUs cuil (BAOJIb OJHOW IpsAMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumerna, MpaBUWJIO paBHOBECHUS pbluara (6J0Ka), «30JI0TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPIUH, P 3TOM JaBATh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMHCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MUECKUE SBJICHUS, MPOLIECCH U CBOWCTBA TEJ, B TOM YUCIIE M B KOHTEKCTE CUTYalMi MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa:
BBISIBJIATH IPUUMHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH O0OBSICHEHUE U3 1—2 TIOTHYECKUX IaroB ¢ OMopoil Ha 1—2 U3y4eHHbBIX CBOMCTBA (PU3NIECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a/1auu B 12 1eHCTBUSL, HCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHS
3aJ1a4yM 3alKChIBaTh KPATKOE YCIOBUE, OJACTABISTh (PU3NUECKHE BETUUHUHBI B (DOPMYIIBI M IPOBOJUTH PAcu€Thl, HAXOAUTH CIIPABOYHbIE TaHHBIE,
He0oOXO0IMMBIE [l PEIlIeHNUs 3a/1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHON (PU3NYECKON BETMUMHBI;

pacrno3HaBaTh NMpoOJIeMbl, KOTOPbIE MOYKHO PEIIUTH MPH MOMOIIM (GU3NYECKUX METO/IOB, B ONMKMCAHUM HCCIIEIOBAHUS BBIICNIATH MIPOBEPSEMOE
MIPEIoJIoKEeHNE (TUTIOTE3Y), Pa3InyaTh U HHTEPIPETUPOBATH MOJYYEHHBIN PE3yNIbTaT, HAXOIUTh OMIMOKH B XOJI€ OIBITA, JIe1aTh BBIBOJIBI IO €TI0
pe3yabTaram;

MIPOBOAUTDH OIBITHI 1O HAONIONEHUI0 (GU3NYECKUX SIBJICHUM WM (PU3NYECKUX CBOMCTB Tell: (OPMYyIHUPOBATH MPOBEPsiEMbIE MPEANONIO0KEHHUS,
coOupaTh YCTAaHOBKY M3 PEII0KEHHOTO0 000pyA0BaHNs, 3alIUChIBATh X0/JI OIbITa U (POPMYJIMPOBATH BHIBOJIBI;

BBITIOJTHATH MPSIMbIE U3MEPEHNUS PACCTOSHUS, BPEMEHHU, MacChl Tella, 00bEMa, CUIIBI U TEMITEPATYPhI C UCTIOIb30BAaHUEM aHAJIOTOBBIX U IIU(POBBIX
puOOPOB, 3aMUCHIBATH MMOKA3aHUs MPHUOOPOB C YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHHUIA;

MIPOBOJUTDH MCCIIE0BAaHNE 3aBUCHUMOCTH OJHON (PU3HUECKOMN BEIMUMHBI OT IPYrol C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH ITYTH
PaBHOMEPHO JBHXKYILErOCs Tela OT BPEMEHHU JBMKEHUS TeJa, CHIIbl TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEHN Tel
U HE3aBUCHUMOCTH CHJIBlI TPEHMsI OT ILIOLIAAN CONPUKOCHOBEHHUS TE€J, CHJIbI YIIPYTrOCTH OT YIJIMHEHMS NPYKUHBI, BBITAJIKUBAIOIIEH CHUJIBI OT



00BEMa MOTPYKEHHOW YaCTH Tea U OT IJIOTHOCTH KHUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Te€Ja, OT IIYOMHBI, Ha KOTOPYIO MOTPY>KEHO
TEJIO, YCIIOBUH TIaBaHUsS TeJl, YCIOBUU PaBHOBECHS pbhluara u OJOKOB), y4acTBOBATh B IUIAHUPOBAHWU Y4eOHOTO HCCICIOBaHUS, COOMPATh
YCTaHOBKY W BBIMONHITH U3MEPEHHS, CIEIysS NPEIUIOKEHHOMY IUIaHy, (PUKCHPOBATH PE3Yy/IbTATHl MOJYYCHHOW 3aBHUCHMOCTH (DH3MYECKHX
BEJIMYMH B BUJIE MPEIOKECHHBIX TaOIUI] ¥ TPAUKOB, JIENATh BEIBOJIBI 110 pe3yIbTaTaM UCCIICTIOBAHUS;

MIPOBOANTHh KOCBEHHBIC M3MEpCHHsI (DU3MUECKUX BEIUYHMH (TUIOTHOCTh BEIECTBA JKUAKOCTH W TBEPAOTO Tela, CHIa TPEHUS CKOJIBKCHHS,
JIABJICHUE BO3][yXa, BHITAIIKUBAIOIIAS CHJIA, CHCTBYIOIIAS HA MOTPYKEHHOE B )KHIKOCTh TEJNO, KOIPPUIUESHT MOJIC3HOTO JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CIIEAys MPEUIOKCHHOW WHCTPYKIIMH: MPH BBITIOJHEHUH U3MEPEHHN COOMpaTh IKCIIEPHUMEHTAIbHYI0 YCTAaHOBKY M BBIYHCIATH
3HAYCHNE NCKOMOM BEINYHNHEL

coOJIIOAaTh MpaBUiia TEXHUKHN 0€30MaCHOCTHU MpU padoTe ¢ J1abopaTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCY/IbI, OapoMeTp,
phIyar, MoJIBHKHBINA U HEMOABMYKHBINA OJIOK, HAKJIOHHAS TTIOCKOCTh;

XapaKTepU30BaTh IPUHIIUIIBI JEHCTBHS N3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OTMIOPON HA MX ONMUCAHUS (B TOM YHCIE: MOAIIUITHUKY,
YCTPOMCTBO BOJOIMPOBOJA, THIPABIUYECKUN MPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBONH HACOC, apeOMETp), MUCIOJIb3Yys 3HAHUS O CBOMCTBax
(bu3MYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TPUMEPHI (HAXOAUTHh MHPOPMAIIHIO O MIPUMEPax ) MPAKTUIECKOTO UCTIONb30BaHMs (PU3NIECKUX 3HAHUHM B TTOBCETHEBHOM JKU3HU IS
obecrniedueHrs 0€30MacHOCTH NpHU OOpalleHUH ¢ MPUOOpaMH M TEXHUYECKHMMH YCTPONCTBaAMH, COXpaHEHHUS 3/I0POBbS U COOIIOACHHS HOPM
JKOJIOTMYECKOTO TIOBECHUS B OKPYKAIOLLIEH Cpee;

OCYIIECTBIATH OTOOP MCTOYHHKOB MHGOpMaluu B MIHTepHETe B COOTBETCTBUU C 33JaHHBIM MOUCKOBBIM 3aMPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHUW M TYTEM CpPaBHEHMsI PA3IMYHBIX MCTOYHHUKOB BBIIEIATH HMH(OpMAINIO, KOTOpas SBISETCS MPOTHUBOPEYUBON HIU MOXKET OBITh
HEJI0CTOBEPHOI;

WCIIOIh30BaTh NP BBINOJTHEHUH YYEOHBIX 3aJaHUN HAYIHO-TIONMYJSIPHYIO JIUTEpaATypy (DU3WUYECKOTO COJEpKaHUsl, CIPABOYHBIE MaTE€pPUAIIbI,
pecypcesbl cetu IHTEpHET, BlIaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBanms HH(OOPMAITUHU U3 OJTHON 3HAKOBOM CHCTEMEI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC KPATKHE MUChbMEHHBIE W YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3 MCTOYHHKOB MHGOPMAINHN (PU3NUECKOTO CONEpKaHUs, B
TOM YHCIIe TyOJIUYHO JeNIaTh KPaTKUE COOOIIECHHs O pe3yiIbTaTaxX MPOCKTOB WM YU€OHBIX MCCIIEIOBAHMM, IPH 3TOM TPAMOTHO HCITOJIH30BATh
M3y4YeHHBIN TOHITHIHBIN armapaT Kypca (pU3uKu, COMPOBOK/IATH BRICTYIUICHHE MTPE3CHTAINCH;

MIPU BBITIOJTHEHUH y4EOHBIX MPOEKTOB U WCCIICIOBAHUN PaCIpEeAeNaTh 00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABJICHHBIMU 3aJa4aMH,
CIeIUTh 3a BBIMOJHEHUEM IIJIaHA JEHCTBUM, aJeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B JEATEILHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBHUE, YUUTHIBasI MHEHUE OKPY>KAIOIIHX.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
Ne  HammeHoBaHME pa3/iesioB ¥ TEM MPOrPaMMBbl KomnuecTBo vacos DnekTpoHHbIe (¢ POBHIE) 00pa30BaTEIbLHbBIE
/1 Bcero KonrponbHsbie JlaGopatopHsbie peCypcChbl
paboThI paboThI

Paznen 1. ®usuka u e€ pois B HO3HAHUH OKPYXKAIOIIETO MUPa

1.1 ®usuka - HayKa o0 IPUPOAE 2 [[bubmmoTeka HOK
https://m.edsoo.ru/7f4161941]]

1.2 ®usnyeckue BEIUYUHBI 2 1 [[bubnuoTeka HOK
https://m.edsoo.ru/7f416194]]

1.3 EcrecTBeHHOHAYYHBIH METO/] TIO3HAHUS 2 [[BubauoTeka LHOK
https://m.edsoo.ru/7f4161941]]

Hroro mo pazueny 6

Paznen 2. IlepBoHavanbHbIe CBEJCHHS O CTPOSHHUH BEIIECTBA

2.1 Crpoenue BemecTBa 1 [[BuGnmoTexa HOK
https://m.edsoo.ru/7f4161941]]

2.2 ]JIBW>KCHHE M B3aMMO/ICHCTBHUE YaCTHI] BEIIESCTBA 2 1 [[BubmunoTeka HOK
https://m.edsoo.ru/7f416194]]

2.3  ArperatHbIe COCTOSIHHSI BEIIECTBA 2 [[BuGnmoTexa HOK
https://m.edsoo.ru/7f4161941]]

Hroro mo pazneny 5

Pazpgen 3. JIBwxkeHre u B3aUMOACHCTBUE TE

3.1 MexaHH4eCKOE IBHKCHUE 3 [[BuGmmoTeka HOK
https://m.edsoo.ru/7f4161941]]

3.2 HWHuepmus, macca, MIOTHOCTh 4 1 [[BubmuoTeka LHOK
https://m.edsoo.ru/7f416194]]

3.3 Cuna. Buasl cui 14 1 2 [[BuGnmmoTeka LHOK

https://m.edso00.ru/7f416194]]
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Ne  HaumeHoBaHue pa3/ieioB U TEM MPOTrpaMMBbl KomnnuectBo yacos DnexTpoHHbIe (1M POBLIE) 00pa3oBaTEIbHbIE

n/n Bcero KonTposnbHbie JlaGoparopHbie pecypest
paboThI paboThI

Hroro no pazueny 21

Paznen 4. JlaBnenue TBEPABIX T, )KUIKOCTEN U I'a30B

4.1 Jamnenume. llepemaua naBineHus TBEPIBIMHU TEIAMH, 3 [[bubnuoTeka HOK
JKUIKOCTSIMU U Ta3aMu https://m.edsoo.ru/7f416194]]
4.2 JlaBiacHUE )KUIKOCTH 5 [[BubmuoTeka LHOK
https://m.edsoo.ru/7f4161941]]
4.3 AtMocdepHOE 1aBJICHHE 6 1 [[bubnuoTeka HOK
https://m.edsoo.ru/7f4161941]]
4.4 ]leficTBuE XHUAKOCTH M raza Ha MOTPYXEHHOE B HUX 7 1 2 [[bubnuoTeka HOK
TEJI0 https://m.edsoo.ru/7f416194]]
Hroro nio pazgeny 21

Paznen 5. PaboTa u MOIIHOCTb. DHEprus

5.1 Pabora 1 MOITHOCTH 3 [[PubnmroTeka [HOK
https://m.edsoo.ru/7f4161941]]

5.2 TIpocTbie MEXaHU3MBI 5 2 [[BubmuoTeka HOK
https://m.edsoo.ru/7f416194]]

5.3 Mexanundeckas SHEPTUs 4 1 [[bubmuoTeka HOK
https://m.edsoo.ru/7f4161941]]

Hroro no pazneny 12

PeszepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne /it Tema ypoka KonnuectBo yacon Jarta n3ydenus DneKTpoHHBIE ITUGPOBBIC
Becero  Konrtponbusie JlabopaTopHbie 00pasoBaTeIbHBIC PECYPCHI
paboThI paboThI
1 [[Pu3uka — Hayka o mpupoze. SIBmeHus 1
npupoabl. usnyeckue sBJICHUA| |
2 [[Mexanuueckue, TEIJIOBBIE, 1
JIEKTPUICCKUE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBBIC
SIBJICHUS ||
3 [[@usnueckue BEJINYUHBI u ux 1
n3mepenuel| |
TouyHOCTH U MOTPEUTHOCTH U3MEPEHHIA
5 [[Kax ¢usuka u apyrue ectecTBEHHBIC 1 1 [[PubmuoTeka [HOK
HAyKH M3Y4YaloT MpHupoiay. EcTecTBeHHOHAYYHBIH https://m.edsoo.ru/ff09f72a]]
MeTo[] o3HaHus. Onucanue pU3NUecKux siBIeHUN
¢ momortko mojeneit]]. Jlaboparopnast pabora
6 CraproBasi IHarHOCTHYeCKasi padoTa 1 1 [
7 [[Ctpoenune BEIIECTBA. OTBITHI, 1 [[BubnmmoTeka [HOK
JIOKa3BIBAIOIIHME TUCKPETHOE CTPOCHHE BelecTBa] ] https://m.edsoo.ru/ff09fe0a]]
8 [[ABr>keHue yacTHI] BEIIECTBa] | 1 1 [[bubnuoTeka HOK
https://m.edsoo.ru/ff0a013e]]
9 BiaumopeiictBue Monexkyn 1 BBCJIUTE [l
naTy
10 [[ArperaTHbIe COCTOSIHHS BEIIECTBA] | 1 BBEIINTE (1
nary
11 JlaGopatopHnas pabora 1 BBEJIUTE [[bubamnoTeka I[HOK

nary https://m.edsoo.ru/ff0a0378]]



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Ne /it Tewma ypoxka
12 KontposbHasi  padora mo  TeMme
«IlepBoHaya/ibHbIe CBEJAeHUS] O CTPOEHHU
BeleCTBa»

[[Mexanuyeckoe qBuxeHune. PaBHomepHOE
Y HEpaBHOMEPHOE JIBMKEHHUE ] |

13 [[Cxopocth. Egunuier ckopocTtu. Pacuer
IYTH U BPEMEHU JIBYKCHHS ] |

14 HepaBHoMepHOE NBHKEHHE

15 [[Uueprusi. 3aKoH WHEpLUH.

B3aumopeiicTBue Ten Kak NpUYMHA H3MEHEHMS
CKOPOCTH JIBH>XKEHHS Tel| |

16 [[TLtoTHOCTH BemecTBa. Pacuer maccel u
o0beMa Tena 1Mo ero MIOTHOCTH] |

17 [[JTabopaTopHast pabota
IJIOTHOCTH TBEPAOTO TeNay]|

«OnpeneneHue

18 KonTtpoabHnas
«MexaHu4eckoe
NJIOTHOCTHY

19 [[Cuma KaK XapaKTePUCTHKA
B3auMoseiicTBus Ten. Cuila ynmpyroctu. 3akoH
Tyxal]

20 [[JTabopaTtopHast ~ pabota  «3yueHue
3aBUCUMOCTH pacTsKEHUs (medopmariunm)
IPYXHUHBI OT IPUIJIOKEHHOU CHIIBI»] |

padora mo
ABUKCHHUC,

TeMaM:
«Macca,

KomngecTBo yacos

KonTponbasie JlabopaTopHbie
paboThI paboThI

1 1

Jarta n3ydenus

naTy

Jary

Jary

naTy

Jary

naTy

Jary

Jary

BBEIUTE

BBCIUTC

BBCIUTC

BBCAUTC

BBCIUTEC

BBCAUTC

BBEIINTE

BBEIINTE

DneKTpoHHbIE LU(POBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

[[PubmnoTeka LHOK
https://m.edsoo.ru/ff0a05c6]]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0a079c]]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0a0ae4]]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0a0c10]]

[[BubnmmoTeka [HOK

https://m.edsoo.ru/ffOa0fee]]

(0]

[[PubmuoTeka HOK
https://m.edsoo.ru/ff0a123c]]

0]

[


https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Ne i/t

Tema ypoka

21
22

[[ABnenue Tsarorenus. Cuna TsxecTu]|

[[CBsi3b MEXKIy CHIION TSDKECTH W Maccou
tena. Bec Tena. Pemenne 3amad mo teme "Cuna
TsKecTu'" ||

23 [[Cuna TsxkecTH Ha JpPYrux ILJIaHETaXx.

Ou3nyecKue XapakTepUCTUKHU TIIaHeT] |

24 [[U3mepenne cuit. JuHamomeTp] |
25 [[Bec Tena. HeBecomocTh||
26 [[CnoxxeHue AByX CHWII, HAIlPpaBJIEHHBIX I10

O/IHOM TIpsiMoil. PaBHOAEMCTBYOIIAs cui]|

27 [[Pemrerue 3a71a4

"PaBHonelicTByromast cui'|]

1o TEMEC

28 [[TpeHue ckoNmbXEHHS U TpPEHUE TOKOS.
TpeHune B npupojie U TEXHUKE] ]

29 [[JTabopaTopHass  pabora  «l3yueHue
3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHUS OT CHIIBI
JaBIIEHUS W XapakTepa  CONPUKACAIOIINXCS
MOBEPXHOCTEN» ]|

30 [[Pemmenme 3amad  Ha  ompejelieHUe

PaBHOJICHCTBYIOMIEH CHIIBI] |

31 [[Pemenue 3amau mo temam: «Bec Tenay,
«['papuueckoe uzobpakeHue cum», «CUIb,

«PaBHOAECHCTBYIOIIAs CUII»] |

Bcero

KonnuectBo yacoB Jarta n3ydenus

KonTponbasie JlabopaTopHbie
paboThI paboThI

DneKTpoHHbIE LU(POBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

(0]

[[bubnmoTeka [HOK
https://m.edsoo.ru/ff0al778]]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0a1502]]

[[BubnmmoTeka [HOK
https://m.edsoo.ru/ff0al8cc]]

[[BubnmmoTeka [HOK
https://m.edsoo.ru/ff0al778]]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0ala70]]

(]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0alb9c]]

[[BubnmmoTeka HOK

https://m.edsoo.ru/ff0alcc8]]

0]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0alde0]]



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Ne i/t

Tema ypoka

32 [[KonTpoabHasi padora mo temam: «Bec
Tejga», «['padpuyeckoe wu3odOpaxkeHue CHI»,
«Cuabi»]]

33 [[HaBaeHue. CrocoObl

YBEITUYCHUS JaBICHUA| |

YMCHBIICHUA U

34 [[[daBneHue raza. 3aBUCUMOCTb JaBIICHUSA

ra3a ot o0béma, TeMrneparypsl||

35 [[[Tepenaua nmaBneHus TBEPABIMH TEIIAMH,

JKUJKOCTAMHU U razamu. 3akoH [lackans]|

36

[[[aBneHue B KUAKOCTH U ra3e, BLI3BAHHOE
JIEHCTBUEM CHJIBI TSKECTH ||

37 [[Pewenue 3amau mo teme «/laBrmeHue B

JKUJKOCTHU U Trasze. 3akoH [lackansa»]|

38 [[Coobmiarommecst cocy bl | ]

39 [[TunpaBanyeckuii npeccl]

40 [[Manometpsl. TlopirHeBOW KUAKOCTHBIHN
Hacoc]]

41 [[AT™Mocdepa 3emutn. [Tpruuannab!

CyIIIECTBOBAHUSI BO3AYITHON OO0OJOYKH 3EMIIH.
3aBUCHMOCTH aTMOC(EPHOTO TABICHHS OT BBICOTHI
HaJl ypoBHEM Mopsi]]

42 [[Bec Bo3ayxa. ATMocdepHOe naBieHue] |

Bcero

KonnuectBo yacoB Jarta n3ydenus

KonTponbasie JlabopaTopHbie
paboThI paboThI
1 1

DneKTpoHHbIE LU(POBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

[[1]

[[BubnmmoTeka [HOK
https://m.edsoo.ru/ff0a20a6]]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0a2376]]

[[BubnmmoTeka [HOK
https://m.edsoo.ru/ff0a25b0]]

[[BubnmmoTeka [HOK
https://m.edsoo.ru/ff0a2718]]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0a2826]]

[[BubnmmoTeka [HOK
https://m.edsoo.ru/ff0a2970]]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0a3136]]

[[1]

[[BubnmmoTeka HOK

https://m.edsoo.ru/ff0a2b5a]]

[[bubmmoTeka [HOK
https://m.edsoo.ru/ff0a2b5a]]



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

Ne i/t

Tema ypoka

43 [[M3mepenne aTtMochepHOTO aBJICHHS.

OmnbiT Toppuyesiu]|

44 [[3aBECHMOCTE aTMOC(EPHOTO 1aBICHUS

OT BBICOTBI HaJl YpOBHEM MODsi] |

45 [[BapomeTp-anepou.

JaBJICHHUE HA Pa3IMYHBIX BHICOTAX ]

Atmocdeproe

46 [[Pemenue 3amau mo Teme " ATMocdepHoe

napieHue" ||

47 [[HeticTBHEe JKHMAKOCTH ¥  Trasa

NOTPYKXEHHOE B HUX TeN0. ApxumenoBa cuial |

Ha

48 [[JTabopaTopHast pabota «OmnpenencHue
BBITAJIKUBAIOLIEH CHUJIbI, JEUCTBYIOLIEW HA TEIO,

MOTPYKEHHOE B )KUJIKOCTbY] |

49 Pemrenne 3amau

50 [[[InaBanue Ten]]

51 Pemrenue 3agau

52 [[Pemenue 3amau mo Temam: «llnaBaHme

cynoB. Bo3nyxomnnaBanuey, «JlaBieHue TBEpIbIX
TeJI, )KUIKOCTEH 1 Ta30By»]]

53 [[KonTponbHass pabora mo  Teme
«/laBjieHue TBepAbIX TeJ, IKHAKOCTEH M

ra3oB»/|]

Bcero

KonnuectBo yacoB Jarta n3ydenus

KonTponbasie JlabopaTopHbie

paboThI paboThI
1
1
1
1
1
1 1
1 1
1

1

1 1

DneKTpoHHbIE LU(POBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

[[PubmnoTeka LHOK
https://m.edsoo.ru/ff0a2da8]]

[[PubnuoTeka [HOK
https://m.edsoo.ru/ff0a2fc4]]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0a2fc4]]

0]

[[PubmuoTeka [HOK
https://m.edsoo.ru/ff0a3276]]

[[bubnuoTeka [HOK

https://m.edsoo.ru/ff0a33fc]]

[[BubnmmoTeka [HOK
https://m.edsoo.ru/ff0a3514]]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0a3a96]]

[[]

[[bubnuoTeka HOK

https://m.edsoo.ru/ff0a3654]]

[


https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

Ne i/t

Tema ypoka

54 [[Mexanuveckas pabora]]

95 [[MomnocTb. Equauier MomiHoCcTH] |

56 Pewenue 3amau

57 [[[IpocTbie MEXaHU3MBI. Ppruar.

PaBHoBecue cuit Ha peruare] ]

58 [[Pbluarm B TexHHKE, OBITY U MPUPOJIE.
JlaboparopHas pabora «MccinemoBaHue yCIOBHIA

paBHOBeCHsI pbIdaray]|

59 [[Pemenne 3amau mo Teme «YCIOBUA
paBHOBECHs pplUaray||
60 [[KoaddummenT 1one3Horo  JIeHCTBHS

Mexanusma. Jlaboparopnas pabora «l3mepenue
KII[l HaxIoHHOMN MIIOCKOCTHY] |

61 [[Pemenune "Pabora,

MotHocTh, KIT"]]

3agad II0 TEMC

62 [[Mexanudeckas sHeprus. Kunernueckas
Y TIOTSHITHATbHAs YHEPTHUs ||

63 [[3akoH  coxXpaHeHUs  MEXaHHYECKOH
SHepruu| |

64 Pemenue 3agau

65 [[KonTpoabHasi paboTa no teme «Padora

U MOIIHOCTb. JHeprus»/||

Bcero

KonnuectBo yacoB Jarta n3ydenus

KonTponbasie JlabopaTopHbie
paboThI paboThI
1
1
1
1 0.5
1
1 0.5
1
1
1
1
1

DneKTpoHHbIE LU(POBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

[[PubmnoTeka LHOK
https://m.edsoo.ru/ff0a3f82]]

[[BubnmmoTeka [HOK
https://m.edsoo.ru/ff0a3f82]]

[

[

[[bubnuoTeka [HOK

https://m.edsoo.ru/ff0a478e]]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0a48a6]]

(]

[[bubnuoTeka [HOK
https://m.edsoo.ru/ff0a4c48]]

[[BubnmmoTeka HOK
https://m.edsoo.ru/ff0a4252]]

[[BubnmmoTeka HOK
https://m.edsoo.ru/ff0a4360]]

[[1]

[[]


https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

Ne /it Tema ypoka KonnuectBo yacon

Becero  Konrtponbusie JlabopaTopHbie

paboThI paboThI
66 O06001eHre N3YYEeHHOTO MaTepHaa. 1
67 IIpomexyTouHAsT UTOrOBasi ATTeCTALHSA 1 1
B (popme BIIP
68 O0600111eHre U3YYeHHOT0 MaTepHrala 1
OBIIEE KOJIMYECTBO YACOB 1o 68 7 12

[NPOTPAMME

Jarta n3ydenus

DneKTpoHHbIE LU(POBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

[[PubmnoTeka LHOK
https://m.edsoo.ru/ff0adee6]]
[[PubnuoTeka [HOK

https://m.edsoo.ru/ffOa4ffe]]

(0]


https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

