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[Iporpamma mo (¢u3MKe Ha YpOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs COCTaBJICHA Ha OCHOBE
MOJIOKEHWH W TpeOOBaHMI K pe3ysibTaTaM OCBOCHMsI Ha 0a30BOM YPOBHE OCHOBHOW 0Opa3oBaTEIbHOU
nporpammsbl, npencrasieHHbix B PI'OC OO0, a Taxke ¢ yuéroM denepanbHOU pabodeld MporpaMMel
Bocnutanus u Konueniuu npenoaBanus yueOHoro npeamera «Ou3znkay.

Copepxanue mnporpaMMmbl 1O (u3MKe HampaBieHO Ha (HOpPMHUpPOBAHHE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOIIUXCS U OPTaHU3alUI0 U3ydeHUsl PU3MKH Ha JACSITebHOCTHON OCHOBe. B mporpamme
1Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4deOHOro mpeamera B peanusanuu tpedoBanuit @I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METAIPEJMETHBIM pPe3yJibTaTaM OOYYCHHsI, & TAK)KE MEXKIPEIMETHBIC CBSI3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUsl.

[Iporpamma 1o ¢u3uKe ycTaHaBIUBaeT paclpeaeseHrue yueOHOro Matepuana mo rojgam ooydenus (1o
KJIaccaMm), IpejyiaraeT NPUMEPHYIO MOCIeI0BaTEIbHOCTh U3yYEHHS] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSA
MPEMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUYaromuXCs.

[Iporpamma no ¢usuke pazpaboTaHa ¢ HENbI0 OKa3aHUsI METOJMUECKOM MOMOIIU YYUTEIO B CO3JJaHUN
paboueii mporpaMmbl 10 y4eOHOMY MPEIMETY.

dusmka ABISETCA CUCTEMO0OPa3yIOLUUM Ul €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB, IOCKOJIBKY
(bu3nvecKkne 3aKOHbI JIS)KAT B OCHOBE MPOIIECCOB M SBJICHUI, N3y4aeMbIX XUMHUEH, ONOJIOTHeH, acTpOHOMHUEH
u (Qusnueckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpPaA, MPEAOCTABISAET
Hanbosee sICHbIE O0pas3Ibl NPUMEHEHHsS HAay4HOTO METOJa IO3HAHMSA, TO €CTh CHocoda IOJIydeHHs
JIOCTOBEPHBIX 3HAHUH O MHpE.

OnHa W3 TIIaBHBIX 3a/1a4 (PU3MYECKOr0 00pa3oBaHMs B CTPYKType OOIIero oOpa3oBaHUs COCTOUT B
(OpMUPOBaHNY €CTECTBEHHOHAYYHOH I'PAaMOTHOCTH U MHTEpeca K HayKe y 00y4aromuxcsl.

I/IsyquI/Ie (1)I/IBI/IKI/I Ha 0a30BOM YPOBHE IpeaAmnojgaract OBJIAACHUC CICAYIOINIMMU KOMIICTCHTHOCTIAMU,
XapaKTCPUIYIOIUMHU €CTCCTBCHHOHAYUHYIO I'PaAMOTHOCTD:

HAay4YHO OOBSACHATH SIBJICHUA,
OLICHMUBATh U ITIOHUMATh 0COOCHHOCTHU HAY4YHOT'O UCCJICIOBAHUS;
HUHTCPHIPCTUPOBATL NAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JIA TOJIYUCHU BEIBOJOB.

Ienn u3ydenus Gpu3MKM Ha ypOBHE OCHOBHOIO 00mIero oOpas3oBaHus omnpeneneHbl B Konuenuuun
npenoaaBaHust yueOHoro npeamera «duszuka» B 00pa3zoBaTeIbHBIX opranu3amusax Poccuiickoit deaepanun,
peanu3yolMX OCHOBHBIE 00Ie00pa3oBaTeNbHbIe IMPOrpaMMbl, YTBEpPKIEHHOH pemeHneM Komnerun
MunuctepctBa npocsetienus Poccuiickoit @eneparuu (nmporokost ot 3 nekadpst 2019 r. Ne [1K4BH).

Henu usyvyenus ¢pusuku:

npuoOpeTeHne MHTEpeca U CTpEeMJICHUs OOYYArOIIMXCS K HAYyYHOMY HM3YYEHHIO TPUPOJBI, PAa3BUTHE HX
HWHTEJUICKTYAJIbHBIX M TBOPYECKUX CITOCOOHOCTEH;

pa3BUTHE MIPEICTABICHUI O HAYYHOM METOJIe TIO3HaHUs ¥ ()OPMUPOBAHKE UCCIIEOBATENHECKOTO OTHOIIICHUS
K OKPYKAIOLIUM SIBJIEHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa HU3YYCHHS OCHOB CTPOCHHUS MaTepuu |
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

dbopMupOBaHHE MPEACTABICHUN O poiu (U3UKU IS PA3BUTHUS JPYTUX ECTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHIA;

pa3BHUTHE MPEACTABIECHUI 0 BO3MOXKHBIX chepax Oymyriel mpodecCHOHATbHON NesSTEIbHOCTH, CBSI3aHHOM C
(hU3UKOH, TOATOTOBKA K JabHEHIIIEMY 00YUYEHHUIO B 3TOM HaIlpaBJICHUH.

JlocTiokeHne STUX Ielield mporpamMMbl 1Mo (U3MKE Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
o0ecreunBaeTcs peleHueM CIIeYIOINX 3a1aY:



NpUOOpeTeHNEe 3HAHUN O TUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHMUYECKUX, TETUIOBBIX, MIEKTPUICCKUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpEeTeHNE YMEHHM OMUCHIBATH M OOBSICHATh (DM3MUYECKUE SIBICHUS C HCIIOJIb30BAHUEM ITOTYYEHHBIX
3HAHUM;

OCBOGHHE METOJIOB PEIICHHS MPOCTEUININX PAcU€THBIX 3a/lad C HCIIOJIb30BAHUEM (U3NYECKUX MOJICICH,
TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE yMEHHU HaOJIOaTh TPUPOJHBIC SIBICHUS W BBIMOJHITH OMNBITHI, JAaOOPAaTOpHBIE Pa0OTHI H
AKCIIEPUMEHTAIbHBIEC UCCIIEJOBAHMSI C MCIIOJIb30BAHUEM U3MEPHUTENIbHBIX TPUOOPOB;

ocBoeHHE TPUEMOB paboThl ¢ uWHGOpManuend (U3MUYECKOTO COACpXKaHUS, BKIIOYAas HWH(DOPMALUIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3UKU, aHAJIU3 U KPUTHUECKOE OLIeHWBaHUE NH(POpMAIUY;

3HAKOMCTBO €O cdepamu MpodhecCHOHATLHOW NeSTENbHOCTH, CBS3aHHBIMU C (PU3UKON, U COBPEMEHHBIMH
TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusyuenue ¢usukm (6a30BBIi ypoBeHb) B 7 Kjacce — 68 dacoB (2 uaca B HEIENIO).

COJAEP/KAHUE OBYYEHUSA

7 KJIACC
Paznen 1. ®u3uka u eé poJib B MO3HAHNHU OKPY:KAIOLIEr0 MUPA.

®usnka — Hayka o npupone. SBieHus npuponabl. PU3NUECKUe SBICHUSA: MEXAHUYECKUE, TEILIOBBIE,
JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuuHbl. M3mepenne (usnueckux BenuunH. Pusnueckue mpuOopsl. [lorpenrHoctsb
n3MepeHnil. MexayHapoIHast CUCTeMa €IMHULL.

Kak ¢usuka u Jpyrue ecrecTBEHHbIE HAyKHM H3Y4aroT MpHpoly. EcTecTBeHHOHAaydHBIH METOJ
MO3HAHUS: HAOJI0/IeHNEe, TOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE
TUIoTe3, 00bsICHEHNE Ha0I0aeMoro sieHus. Onucanue GU3NUecKuX sSBJICHUN C IOMOLIbIO MOIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, DJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
2. ®wuznyeckue NpuOOPHI U IPOLEeypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM M LIU(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue 1eHbI EIEHUS MIKATBI U3MEPUTEIBHOTIO PUOOPA.
2. U3mepenune o0bEMa XKUAKOCTH U TBEPIOTO TeTA.
3. Ompepaenenue pa3MepoB MaJTbIX

4. TlepBoHaya/ibHbIE CBEJCHUS 0 CTPOEHUHU BellecTBa.

CTpOCHI/IC BCIICCTBA: aTOMbl M MOJICKYJIbI, HX Pa3MCPHI. OHLITBI, AOKAa3bIBAOIIUC HOUCKPCTHOC
CTPOCHUC BCIUICCTBA.

JIBrkenne 4vactul BemecTBa. CBs3b CKOPOCTH JIBHJKEHMSI YacTHUI[ C TeMIilepaTypoil. bpoyHoBckoe
nBkenue, 1uddysus. BzaumozeiicTBue yacTull BEIECTBa: MPUTHKEHNUE U OTTAJIKUBAHHE.



ArperaTHble COCTOSIHUS BEIIECTBA: CTPOECHUE I'a30B, KUAKOCTEH U TBEPABIX (KPUCTAIUIMUECKUX) TEI.
B3anmocBsA3p MeXAy CBOMCTBAMH BELIECTB B PA3HBIX arperaTHBIX COCTOSHUAX U UX aTOMHOMOJIEKYJISIPHBIM
crpoenueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI.

Jlemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.
2. HaoOmogenue nuddysun.
3. HaOmoneHue sBiaeHU, 00bSICHSIIOIUXCS MIPUTSHKEHHUEM HIIH OTTAIKUBAHUEM YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OmbIThl IO HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
2. OmbIThI 10 OOHAPYKEHUIO NEHCTBHS CHII MOJICKYIJIIPHOTO MPUTSKCHHSL.

Paznen 3. /IBuskenune u B3auMo/ieiicTBue TeJl.

Mexanuueckoe 1BukeHue. PaBHoMepHOe U HepaBHOMEpHOE JBIKeHHEe. CkopocTh. CpeniHss CKOpOCTh
IIPU HEPAaBHOMEPHOM JIBUKEHUU. Pacyér myTH U BpeMeHU JIBUKECHHUS.

SIBnenue wuHepuuu. 3aKOH HHepuuHu. B3aummopeilicTBue Ten Kak HNPUYMHA H3MEHEHHS CKOPOCTHU
IBIOKEHUS Tea. Macca kak Mepa MHHEPTHOCTH Teua. [InoTHocTh BemecTBa. CBA3b IIOTHOCTH ¢ KOJIUYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA BEILIECTBA.

Cuna kak xapakTepuCTHKa B3auMojencTBus tea. Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
IIOMOLIBIO0 JUHAMOMETpA. SIBIcHME TArOTeHHs U cuila TsokecTH. Cuila TSHKECTH Ha JIpYyrux IuiaHertax. Bec
tena. HeBecomocTs. CroskeHHE CuUII, HAMPaBICHHBIX MO OJHOW mpsimoil. PaBHoxeicTByromas cun. Cuna
TpeHMsl. TpeHHe CKOIbKEHUS U TPEHUE MOKos1. TpeHue B Ipupoae 1 TEXHUKE.

Hemoncmpayuu.

HabmtoneHne MexaHMYecKoro ABMKEHUS Tela.

N3mepenne CKkopoCTH NPSIMOJIMHEWHOTO JIBUKEHHUS.
HaGntonenue siBleHUs: HHEPLIUU.

HabutoieHne n3MeHeHus: CKOpOCTH P B3aUMOJIEHCTBUU Tell.
CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.

CroxeHue CuiI, HallpaBJIEHHBIX 110 OJJHOM MPSIMOU.

Uk~ wdE

Jlabopamopuvie pabomuvl u onvimol.

1. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHUs (edopMalvu) NPyKHUHBI OT NMPHIOKEHHON
CHJIBI.

2. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHHs CKOJBKEHHS OT Beca Tela W XapakTepa
COIIPUKACAIOLINXCS TOBEPXHOCTEH.



Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB.

Hasnenne. CriocoObl yMEHBIIEHUS U YBEJIWYECHHUS JaBieHus. [laBnenue rasa. 3aBUCUMOCTh JJaBJICHUS
raza ot o0bEéMa, Temneparypsl. [lepenada naBieHuss TBEPABIMU TelaMM, XKUAKOCTSAMHM M razaMu. 3aKOH
[Tackans. IlHeBMaTHUecKre MalIMHBI. 3aBUCUMOCTD JABJICHUS KUJKOCTU OT TIyOMHBI. [ mapocraTudeckuit
napazgokc. Coobmaromuecs cocyabl. ['uapaBarueckue MeXaHU3Mbl.

Atmocdepa 3emuin u armocdepHoe naBieHue. [IpUuMHBI CyHIECTBOBaHMS BO3AYIIHONW 000JI0YKH
3emnu. OnbiT Toppuuemiu. U3mepenune armochepHOro naBieHHs. 3aBUCUMOCTh aTMOC(HEPHOro aBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! 11t u3MepeHust aTMoc(hEepHOTO JTaBICHUSI.

JleficTBUE >KMJIKOCTH W raza Ha MOrpyXEHHOE B HUX Teno. BeITalkuBaromas (apXxuMenoBa) Cuia.
3akon Apxumena. [InaBanue Ten. BoznyxominaBanue.

Jemoncmpayuu.

3aBMCUMOCTb JIaBJICHUS I'a3a OT TEMIIEPATYPBI.

[lepenada naBineHus )KUIKOCTHIO U Fa30M.

Coobmatommuecs: cocypl.

I'mppasimueckuii npecc.

[IposiBnenue neiictBus aTMOCGHEPHOTo JaBICHHUS.

3aBHCHMOCTH BBITAIKMBAIONIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TUIOTHOCTH YKUKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BHITECHEHHON KUIKOCTH.

VYcnoBue maBaHMsl Ted: IUIaBaHUE WJIM MOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOILEHUS
IUIOTHOCTEH TeJa U KHJIKOCTH.

N~ WNE

Jlabopamopmuwvie padbomol u onvimol.

=

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJIe OT 00bEMa MOrpyKEHHOM B J)KUJKOCTh YaCTH Tela.
Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, IOTPYKEHHOE B KHUAKOCTb.

3. OmBITEL, EMOHCTPUPYIOIIME 3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JEHCTBYIOIIEH Ha TElO B
KHJIKOCTH, OT 00bEMA MOTPYKEHHOH B KHUIAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU >KUIKOCTH.

no

Pa3pea S. PaGora m MOIIHOCTB. JHEprus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MexaHu3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHS phlyara.
[IpumeHeHre mpaBwiia paBHOBECHS pblyara K OJOKy. «3osotoe mpaBuio» MexaHuku. KIIJ[ mpocTsix

MEXaHU3MOB. HpOCTBIe MEXAaHU3MbI B 6I)ITy U TEXHHUKE.

Mexanngeckast OHEPTIUs. Kunernueckas u MMOTCHIHAJIbHAaA SHEPTUs. HpeBpameHHe OJHOro BHAA
MeXaHU4YeCKOM SHCPTIHUU B ):[perﬁ. 3aKkoH COXPAHCHUS SHCPIr'UU B MCXAHUKE.

Jemoncmpayuu.
1. TIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.



1. Onpenenenne paGOThl CUJIBI TPEHHS] NMPH PABHOMEPHOM JBUKCHHUU Tella IO TOPU3OHTAIHHOMN
MTOBEPXHOCTH.

2. HccrnenoBanue ycrnoBHi paBHOBECHS pblyara.

3. Hsmepenne KIIJI HaKIOHHOMN MJIOCKOCTH.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA INPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

W3yuenne ¢u3MKu Ha YpOBHE OCHOBHOI'O OOINEro oOpa3oBaHMs HANpaBICHO HA JOCTHIKECHUE
JIMYHOCTHBIX, METANIPEIMETHBIX U NIPEIMETHBIX 00Pa30BaTEIbHbIX PE3YIbTATOB.

B pesynbrare nzydyenusi Gpu3MKu Ha YpOBHE OCHOBHOTO 00111ero o0pa3zoBaHus y o0yvaronierocst OyayT
c(hOpMUPOBAHKI CIIEAYIONINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCIMTAHHUS:

— IPOSIBIICHUE WHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOH (pr3nuecKor HayKu;

— IICHHOCTHOE OTHOILIEHHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX -(DU3UKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYKICHHH OOIIECTBEHHO 3HAUYMMBIX U ITUYECKHX IPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTUKEHUN (PU3UKY;

— 0CO3HaHUE BA)KHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIMIIOB B JAESITEIbHOCTH YYEHOTO;

3) 3cTeTH4ecKOro BOCIIMTAHMA:

—BOCIPUATUE SCTETUYECKUX KauecTB (hU3MUECKOW HayKu: €€ T'apMOHUYHOIO IOCTPOEHHsI, CTPOrOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

—OCO3HaHUE 1IEHHOCTH (PHU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTHH, BXKHEHIIIEW COCTABISAIOMIEN KYJIbTYPbI;

— pa3BUTHE HayyHOU JII0003HATEIBHOCTH, HHTEPECA K UCCIEI0BATENbCKOM IEATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOUMOHAJIBLHOI0 0JIArONOTYYHS:

—OCO3HaHUE IIEHHOCTU 0e30macHOro oOpasa XKM3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, Ba)KHOCTH
npaBua  0€30MacHOr0 TOBEACHUS Ha TPAaHCHOPTE, Ha JIOporax, C JJIEKTPUUECKUM U TEIJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBUSX;

—c(OpMHUPOBAHHOCTh HaBBbIKAa peQuIeKCUH, MPU3HAHUE CBOEro IpaBa Ha OIMIMOKY M TAaKOro e MpaBa y
JPYroro 4ejaoBeKa;

6) TpyA0BOro BOCIIUTAHUS:

—aKTUBHOE y4yacTHE B PELICHUM MPaKTHYECKHUX 33/7ay (B paMKaX CeMbM, 00pa30BaTEIbHOW OpraHu3alllH,
ropojia, Kpasi) TEXHOJOTHYECKON U COLMaIbHOW HANpPaBICHHOCTH, TPEOYIOIINUX B TOM YHUCIE U (PU3NYECKUX
3HAHUI;

— MHTEpeC K MPAaKTUUECKOMY U3YUYEHUIO MPOQecCcuii, CBA3aHHBIX C (PU3HUKOI;

7) 3K0JI0TMYECKOr0 BOCTIMTAHUSA:

—OpHUeHTalMs Ha TpUMeHeHue (U3MYECKUX 3HAHUM Ui pelleHHs 3ajad B 00JacTU OKpYXKaloUle cpemsl,
TUTAHUPOBAHUS TIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX TOCJIEICTBUMN I OKPY>KAIOIIEN Cpeibl;

— OCO3HaHHUE II100aTBFHOT0 XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanuu K U3MEHAIOIIUMCH YCJIOBHAM COLMAIBHON M NPUPOAHOM Cpelbl:

—TMOTPeOHOCTh BO B3aUMOJICMCTBUM TMPHU BBIIOJHEHWU HCCIEIOBAaHUN U MPOEKTOB (PU3UUECKOI
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;

— IIOBBIIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITEbHOCTD;

—MOTPeOHOCTh B (POPMHUPOBAHNU HOBBIX 3HAHUH, B TOM 4uciIe (GOPMYINPOBATH UJI€H, TIOHSATHS, TUIIOTE3BI O
¢bu3nyeckux 00beKTaxX U SIBICHUSIX;

—0CO3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

— IJTAHUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETEHNU HOBBIX (PM3MUECKUX 3HAHUI;



—CTpeMHeHI/Ie aHaJII/ISI/IpOBaTb 1 BBIABJIATH B3aUMOCBA3U HpI/IpO,Z[I:I, 06H.[CCTB8. U 3KOHOMHKH, B TOM 4YHUCIIC C
HCIIOIb30BaHUEM (PU3UYECKUX 3HAHHM;

—OLIEHKa CBOMX JEHCTBUH C y4€TOM BIMSHHS Ha OKPYXKAIOIIYI0 CpPEAy, BO3MOXKHBIX TIJI00ATBHBIX
MOCJICJICTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrare ocBOCHHs MporpamMmbl Mo (PU3WKE HAa YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHS Y
obyuarorerocst Oyayr chopMUpOBaHBI MeTANPeAMEeTHBbIE Pe3yJIbTAThl, BKJIIOYAIOIINE M03HABATEIbHbIC
YHUBEpCaJbHbIC ~ y4eOHbIC JCHCTBUS, KOMMYHHKATHBHBIC YHHBEpCalbHble y4eOHbIC JEHCTBUS,
peryJIsSTHBHBIC YHUBEpPCAIbHBIC yUeOHBIC T1CHCTBHSL.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble Jornuyeckue aeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKN OOBEKTOB (SIBICHHN );

YCTaHaBJIMBATb CymGCTBeHHLIﬁ IMPU3HAK KJIaCCI/I(l)I/IKaIlI/II/I, OCHOBaHUA OJIsd O606HI€HI/I$I W CPAaBHCHUS,
BBISIBJIATh 3aKOHOMEPHOCTH W IPOTHUBOpEYMs B paccMaTpuBaeMbIX (DakTax, JAHHBIX U HAONIOJCHMSIX,
OTHOCAIIIUXCA K (1)I/ISI/I‘~IGCKI/IM SIBJICHUAM,

BBISIBJIATh IIPUYMHHO-CJIEJICTBEHHBIE CBSA3M INpPU M3Yy4eHMH (PU3MUYECKMX SBJICHUN U MPOLIECCOB, JeaTh
BbBIBOJIbI C HCIIOJIB30BAHHUEM JACAYKTUBHBIX W HHAYKTHUBHBIX YMO?,aKJIIOLIeHI/If/'I, BbIABUI'aTh THUIIOTE3BI O
B3aUMOCBSI35X (DU3NYECKUX BEJIIMYMH;

CaMOCTOSITEJIbHO BbIOMpaTh CHOCOO peleHus yuyeOHOW (u3nyecko 3amaun (CpaBHEHHME HECKOJIBKHX
BapUaHTOB PELICHUs, BEIOOP Hanbos1ee MOAXOALIEro ¢ Y4ETOM CaMOCTOSATENIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBrble ncciienoBaTelbLCKue AeiCTBHSA .

UCII0JIb30BaTh BOIPOCHI KaK UCCIICAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;

MPOBOAUTh TIO0 CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIM (PU3NYECKHIl IKCIEPUMEHT,
HeOOJIbIIIOE HCCIeIoBaHNEe (DU3UIECKOTO SIBJICHNUS,

OLICHWBAaTh HAa MPUMEHHUMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, MOJYYCHHYIO B XOJI€ MCCIIEIOBAHUS WU
IKCIIEPUMEHTA;

CaMOCTOSITENNFHO (POpMYITHpPOBaTH OOOOIIEHHS] W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO HAOTIOACHMS,
OIbITA, UCCIICOOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MUECKUX TMPOIECCOB, a TaKkKe BBIIBUTAThH
HpCI[HOJ'IO)KeHI/Iﬂ 06 nux paSBI/ITI/II/I B HOBBIX YCJ'IOBI/U[X U KOHTCKCTax.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHbIE METObl, HHCTPYMEHTBI U 3alIPOCHI IPU MOUCKE U 0TOOpE MHPOPMAIUHU WIN JaHHBIX
¢ y4€TOM IpeI0’)KeHHON yueOHO! (pU3nUecKoil 3a1auu;

aHAJIM3UPOBaTh, CHUCTEMATHU3HPOBaTh W MHTEPHPETUPOBATH HMH(OpPMAIMIO pa3IMYHBIX BHIOB U (GopM
IIPEACTABIICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMalIbHYIO (GOpMYy MpeACTaBleHUus HH(OpPMAUU U HIUIIOCTPUPOBATH
pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TMarpaMMaMu, UHOM rpaduKoi 1 X KOMOMHALIUSMHU.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe YueOHbIe 1eHCTBHUSA:

B X0/I¢ OOCYXICHHUS ydeOHOTO MaTepualia, Pe3yJbTaToB JabOpaTOPHBIX padOT W TPOEKTOB 3a7aBaTh
BONIPOCHI MO CYIIECTBY OOCYX/IaeMO TeMbl M BBICKA3bIBATh WJEH, HAIleIEHHBIC HA pEUICHHE 3aJaud |
MOJIJIepKaHue OJ1aroXKeaTeIbHOCTH OOIICHUS;

COTIOCTABJIATh CBOU CYXACHHS C CYKICHHUSIMH JPYTUX YYaCTHUKOB JHANOra, OOHApYXUBATh pa3ziudue U
CXOJICTBO TTO3UITHI;

BBIP@XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX TEKCTaX;



MyOIMYHO MPEACTABIATh PE3yAbTAThl BHIMOIHEHHOTO (DU3MYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICIOBAHMSI,
MIPOCKTA);

MOHUMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW WM WHIUBUIAYATbHOW pabOTHl TPH pEHICHUH
KOHKPETHOU (pr3ndeckoit mpoOiemsl;

NPUHUMATh [EJIM COBMECTHOW JIeATEIbHOCTH, OPTraHU30BBIBATH JCUCTBHS 1O €€ JOCTHIKCHUIO:
pacrpenenartb poiid, OO0CYKIaTh TPOIECChl M PE3ylbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUS
HECKOIBKHX JIFOJICH;

BBINIOJIHATh CBOKO 4YacTh Pa0OTHI, JOCTHTasi KAadyeCTBEHHOTO pe3yjbTaTa IO CBOEMY HAaINPaBICHHIO |
KOOPJIUHUPYS CBOU JCUCTBUSI C IPYTUMHU YWICHAMHU KOMAHIbI;

OLICHUBATh KAaueCTBO CBOEr0 BKJIaga B OOMMH MPOJYKT 1O KPUTEPHUSIM, CaMOCTOSTEIHEHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszaums:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTYalUsAX, TPEOYIOLUX AJIs pelieHus] PU3NUeCKuX 3HaHU;
OPHUCHTHUPOBATLCA B PA3JIMYHBIX IMOAXOJAaX IPHUHATHA peHICHI/Iﬁ (I/IHI[I/IBI/II[yaJII)Hoe, IPUHATHC PCHICHUSA B
rpyIiIe, NIpUHATHE peleHu rpynmnoil);

CaMOCTOSITENTFHO COCTABJIATH AITOPUTM PEUICHUs] (PU3NIECKOM 3a/1aui WM TUIaHA MCCIIEIOBAHUS C YIETOM
HUMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHpOBaTh Ipe[JlaraéMbleé BapHAHTBI
penieHui;

7ies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJIEKT:

JaBaTh aJIEKBATHYIO OIIEHKY CUTYallUH | MpeJyIaraTh IuiaH € n3MEeHEHHS,

OOBSCHATH TPHYUHBI JOCTHOKEHUSI (HEOOCTI)KEHHS) pe3yibTaTOB JESATENbHOCTH, JaBaTh OLECHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCT (B TOM YHCIIE B XOJ| BBIIOJHEHUS (PU3UYECKOTO UCCIETOBAHUS WUIIH
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIMXCS CHUTYAIMi, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa eI U YCIOBHSIM;

CTaBUTh ce0sl Ha MECTO JIPyroro yejioBeka B XOJ€ CIopa WM JUCKYCCMM Ha HAyYHYIO Te€My, MOHUMAThb
MOTHBBI, HAMEPEHHS U JIOTUKY JPYTOro0;

IIPU3HABATh CBOE MPaBO Ha OIIMOKY MpPU pelleHNH (U3NYECKUX 3a/1ad WM B YTBEP)KICHHUSX Ha HaydHbIE
TEMBbI U TAKOE XkKe MPaBo APYTroro.

MHNPEAMETHBIE PE3YJBTATHBI

K koHiy oOyuenus B 7 Kjacce nmpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI OTpaKkaThb
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:

HUCIIOJIB30BATh ITIOHATUS: (1)I/I3H"IeCKI/Ie U XHUMHWUYECKHE SBJICHUA, Ha6J'IIO}IeHI/Ie, OKCIICPUMCHT, MOACIIb,
TUIOTE3a, SIUHUIBI (PU3MUECKUX BEIUYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BemiecTBa (TBEpIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIUHEHHOE),
TPaeKTOpHs, paBHOJEHCTByOINAs cuia, Jaedopmaius (ynopyras, IUIacTHYecKas), HEBECOMOCTb,
COOOMIAIOIITUECS COCY/IBI;

paznuuath sBieHus (Auddy3us, TEIUIOBOE IBMIKEHHE YaCTHUIl BEIIECTBa, PAaBHOMEPHOE JIBIDKEHUE,
HEpAaBHOMEPHOE NBUKECHHE, MHEPIUS, B3aUMOJICHCTBUE TEJ, PAaBHOBECHE TBEPABIX TEN C 3aKPEIIEHHON
OCBIO BpaIleHHUs], TIepeiada JaBiIeHHs] TBEPABIMU TellaMU, KUIKOCTSIMH U Ta3aMH, aTMoc(epHoe TaBIeHHE,
IJIaBaHUE TECJI, IIPEBPAILLICHUA MEXaHUYECKOU BHepFI/II/I) 110 OIMMMCAaHUIO UX XapPaKTCPHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PUINYECKOE SBIICHUE;

pacrno3HaBaTh IMPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBJIEHUN B OKpYXKAIOLUIEM MHpE, B TOM YHUCIE
¢dusnveckre sIBICHUS B MPUPOJE: MPUMEPHI JABWKEHUS C PA3TUYHBIMU CKOPOCTSIMH B JKUBOW M HEKUBOM



npuUpojie, NeiCTBUE CHIIBI TPEHHsI B MPUPOJE M TEXHHKE, BIUSHHE aTMOC(EpPHOrO MaBJIECHUS Ha >KUBOM
OpraHusM, IUIaBaHUE pbIO, phlYard B TeJ€ YelIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBICTIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SIBICHUI;

OIMCHIBAaTh M3YYEHHbIE CBOMCTBA TeNn W (pU3MUECKHE SBJICHMS, HCIONb3Yys (pU3MuecKkue BelWYMHBI (Macca,
00BEM, TIIOTHOCTH BEIECTBA, BPEMs, MMyTh, CKOPOCTb, CPEIAHSAS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH,
BEC Teja, CUJIa TPEHUs, J1aBieHue (TBEPIOro Tena, KUIKOCTH, Ta3a), BHITAIKUBAIONIAS CHUJIa, MEXaHUYecKast
paboTa, MOIIHOCTH, IUICYO CHJIBI, MOMEHT CHJIbI, KOI(QUIMEHT IOJE3HOTO NEHCTBUS MEXaHH3MOB,
KMHETUYecKasi M IMOTCHLIMAJIbHAas SHEPrus), MPU ONUCAHUM IPABUWIBHO TPAKTOBATh (PU3WYECKUIl CMBICI
UCTOJB3yEeMbIX BEIMYMH, MX OOO3HAUYEHUS W EIUHMLBI (U3NYECKUX BEIWYHH, HAXOJUTH (POPMYIIBI,
CBSI3bIBAIOIME JAaHHYIO (U3UYECKYIO BEIMYHHY C JPYrUMH BEJIMYMHAMH, CTPOUTH I'paMKu H3Y4YEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS M MPOLIECCHI, MCIOIb3Ysl MPaBUJA CIOXKEHHUS CHUII
(Boonmp omHOW mpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MPaBWIO PABHOBECHUSl pbluara
(6moka), «30110TO€ MPaBHUIIO» MEXAaHUKH, 3aKOH COXPAHEHMsS] MEXaHWYECKOW SHEpruH, IMpU 3TOM JaBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BHIPAKCHUE;

OOBSCHATH (hU3MYECKUE SIBIICHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM 4YHCIIE U B KOHTEKCTE CHUTYyallHi
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE
3 1-2 7morMYecKux IIaroB ¢ OMopoil Ha 1—2 U3ydeHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUH, (U3NYECKUX
3aKOHA WJIHA 3aKOHOMEPHOCTH;

pemath pacuy€THble 3aaud B 1—2 NEHCTBUS, UCMOJIb3Ys 3aKOHBI M (DOPMYIIbI, CBs3bIBAONINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUS 3a/lauM 3allMChIBaThb KPaTKOE YCJIOBHE, MOJACTABIATh (PU3HUECKUE
BEJIMYUHBI B (DOPMYIIBI U TPOBOAUTH PACUEThI, HAXOIUThH CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIE LIS PEIICHUS
3aJ1a4, OLIEHUBATh PEAINCTUYHOCTh MOJYyYEHHON (PU3UUYECKOI BEIINUMHBL;

pacrno3HaBaTh HPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh HPHU MOMOIIM (PU3MYECKHX METOJOB, B OMUCAHHUH
UCCIIEIOBaHMs BBIIEIATh IPOBEPSEMOE NPEAIONOKEHNE (TUIOTE3Y), paziudarb U UHTEPIPETUPOBATH
MIOJIYYEHHBIN Pe3yNbTaT, HAXOAUThH OLIUOKHU B XOJI€ OTbITA, /IENaTh BEIBOJIBI 110 €T0 Pe3yIbTaTaM;

MIPOBOJIUTH OTIBITHI 1O HAOMIONEHUIO (PU3UYECKHUX SBICHUHA MM (PU3MUECKUX CBOMCTB Tel: (hopMyTupoBaTh
MIPOBEPsiEMbIE MIPEATNONIOKEHHSI, COOUpPaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyA0BaHuUs, 3alUCHIBATh X0/
omnbITa U (pOPMYIHPOBATH BHIBOBL;

BBINOJIHATE TPSMBbIE MU3MEPEHHs] pacCTOSIHMSA, BPEMEHHM, Macchl Teia, o0bEMa, CHIIBI U TEMIEpPaTyphl C
HCIOJIb30BAHUEM aHAJOrOBBIX M IUQPOBBIX NPUOOPOB, 3aMUCHIBATh IOKa3aHHUsS HPUOOPOB C YU4ETOM
3aJJaHHOI aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOAMTH MCCIEAOBAHNUE 3aBUCHUMOCTH OJHOM (PU3MYECKOW BEIMYMHBI OT JIPYrod € HCIOJIb30BAaHHEM
NPSMbIX HW3MEpPEHUH (3aBUCHUMOCTH IyTH PaBHOMEPHO JIBUXKYILETOCS Tejla OT BPEMEHM JIBUXKEHUS Tela,
CHJIbI TPEHUSI CKOJIbKEHHUSI OT Beca Teja, KauecTBa 00pabOTKM MOBEPXHOCTEW Tel M HE3aBUCUMOCTHU CHIIbI
TPEHMSI OT ILIOLIAAN COIPUKOCHOBEHUS TEN, CHUJIbl YIPYTOCTH OT YIJIMHEHUS NPYXKXUHBI, BHITAIKMBAIOLIEH
CHJIbI OT 00bEMa NMOTPYKEHHOW YacTH TeJa M OT IJIOTHOCTU YKUAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTHU
TeNa, OT MIYOHHBI, HA KOTOPYIO MOTPYKEHO TeJNl0, YCIOBUN IUIaBaHUs Tel, YCIOBUIA PaBHOBECHs pblyara u
0JIOKOB), y4acTBOBAaTh B IJIAHUPOBAHUU YUE€OHOTO HCCIIEOBaHMs, COOMpPATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, cleays MpeaoXKeHHOMY IUlaHy, (UKCUPOBaTh pe3yiabTaThl IOJYYEHHOH 3aBUCHUMOCTH
(¢u3NYeCKUX BEIMYMH B BUJE NPEJIOKEHHBIX TaOMUI] W rpadukoB, AenaTh BBIBOJABI IO pe3yjbTaTam
UCCIIEIOBaHMS;

MPOBOANTH KOCBEHHBbIE M3MEPEHHUS (PU3NYECKHX BEIUYUH (IJIOTHOCTH BEHIECTBA KHUAKOCTU M TBEPAOIO
TeNa, Cuja TPEHUS CKOJIbKEHMS, JaBJIEHUE BO3/lyXa, BBITAJIKMBAIOLIAs CHIIA, IEUCTBYIOIIAs HA TOTPYKEHHOE
B KHUJAKOCTb TeJO, KO3()PUIMEHT IMOJIE3HOr0 AEMCTBUSI MPOCTHIX MEXaHWU3MOB), CIIEAys MPEaoKEHHOU
MHCTPYKLIMU: TIPU BBIMOJIHEHUN H3MEpEHH coOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHMCIATDH
3HAYCHNE NCKOMOM BEITUUHNHEL,

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

YKa3blBaTh MPHUHIMIBI AEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BEChI, TEPMOMETP, TUHAMOMETD,
cooOmiaronmecs cocyibl, 6apoMeTp, pbluar, MOBMKHBIA U HETTOIBUKHBIIN OJIOK, HAKJIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh MPUHLMUIIBI IEHCTBUS W3YUEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOW Ha HUX
onucaHus (B TOM 4YHCIIE: NOJUIMIIHUKH, YCTPOWCTBO BOJONPOBOJA, MAPABIMYECKUHM IIPEcC, MaHOMETD,
BBICOTOMED, IOPIIHEBOM HAcOC, apeoMeTp), MCMOIb3ys 3HAHHUA O CBOMCTBAaX (M3WYECKUX SIBICHUNA H
HeoOxouMble (PU3HUECKHEe 3aKOHBI U 3aKOHOMEPHOCTH;



MPUBOANUTH MPUMEPHI (HAXOAUTh MHPOPMALIHMIO O TIPUMEpPaX) MPAKTUYECKOIO UCIIOIb30BaHUS (PU3UUECKUX
3HAHUW B TOBCEJHEBHOW >KM3HU JUIsl oOecrieueHuss O€30MacHOCTH NpU OOpalleHud ¢ MpudopamMu H
TEXHUYECKHMHU YCTPONCTBAMHU, COXPAaHEHHS 3/10POBbsI M COOJIOACHUS HOPM 3KOJOIMUYECKOT'O MOBEACHHS B
OKpYKaloIlleH cpele;

OCYIIECTBIISATH OTOOP HMCTOYHMKOB MH(poOpManuu B MHTEpHETE B COOTBETCTBHH C 33JaHHBIM IOHCKOBBIM
3allpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHMW M IYTEM CPAaBHEHMS DPA3JIMYHBIX HCTOYHUKOB BBIICIATH
nH(OPMAIINIO, KOTOPasi SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

UCIOJb30BaTh IPU BBHIMNOJIHEHUM YYEOHBIX 3aJaHUl HAyYHO-NOMYJISAPHYIO JHUTEpaTypy (HU3NUYECKOro
COJIEpKaHusl, CIIPaBOYHbIE MaTepUajbl, pecypchl ceTu VHTepHET, BiIajeTh NpUéMaMyu KOHCIEKTHPOBAHUS
TeKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKHE NHCbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2—3 HMCTOYHUKOB
uHpopmanun (GU3NYECKOro CcOAep)KaHWs, B TOM 4YHCIe MNyOIMYHO [JelaTh KpaTKhe COOOIIEHUs O
pe3yabTatax MPOEKTOB HIIM YYEOHBIX HCCIEAOBAHHMA, TMPU STOM TPAMOTHO HCIIOJIB30BaTh H3y4YCHHBIH
NOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOKAAThH BBICTYIUIEHUE IIPE3EHTaLUE;

IpU BBHIMOJHEHUH YYEOHBIX TPOCKTOB M HCCIEAOBAHHH paclpenesaTh OO0S3aHHOCTH B TPYIINE B
COOTBETCTBMM C IIOCTABICHHBIMU 3aJadyaMM, CJICIUTh 3a BBIIOJHEHUEM IUIaHA [EHUCTBUH, aJeKBaTHO
OLICHMBATh  COOCTBEHHbI BKJIaJ B  JIEATEIbHOCTb TPYMIbl, BbICTPAaUBAaTh KOMMYHHUKaTHUBHOE
B3aMMOJCICTBHUE, yUUTHIBasi MHEHUE OKPYKAIOIIHX.

OcHoBHoe coxep:kanue (68 yacos)

KoamnuecTrBo

Ne Ha3Banmue Conepma}me KOHTPOJIbHBIX
padot

Yro uzyuaet pusuka. usnyeckue sABICHUS.

1 |Bsenenune—4u Hab6nronenus, onbiTel, n3mepenus. [lorpemnoctu
n3MepeHni. OU3nKa U TEXHUKA

Monekynbl. Iuddysus. [Buxenne Moaeky.
bpoynosckoe nBuxenue. [Ipursokenue u
OTTAJIKUBAaHUE MOJIEKYI. Pa3nyuHble COCTOSTHUA
BELIECTBA U UX OOBSICHEHUE Ha OCHOBE
MOJIEKYJISIPHO-KUHETHYECKUX MPEACTABICHUI
MexaHndeckoe IBUKEHUE. PaBHOMEpHOE
nBuxenne. Ckopocts. MHepIus.
B3aumoperictBue ten. Macca ten. M3mepenue
Macchl TeJla ¢ TOMOIIbIO BECOB. I In0oTHOCTH
BEILIECTBA.

SBnenue tarorenusa. Cuna tsxkectu. Cuia,
B3aumoneiictBue BO3HUKaromas npu aedopmanuu. Bec tena.
Ten—21 4 CBsI3b MEXIY CWIION TSYKECTH U MACCOM.
VYupyras nedopmarus. 3akon ['yka.
JunamomeTp. ['padrueckoe n3o0pakeHHe CUITBI.
CrnoxxeHue CuJl, IEUCTBYIOIINX IO OJHOM
MPSIMO.

Tpenue. Cuna tpenust. TpeHne CKOIbKEHUs,
KadueHus1, nokos. [Togmununku

IIepBoHavanbHbIE
CBECHUS O
CTPOEHUM BEIIECTBA
-S54




JlaBiieHne TBEPABIX
TEJI, )KUJIKOCTEH U
razoB —23 4

[aBnenue. /laBnenue TBEpAbIX TEN. JlaBieHue
raza. OObsiICHEHHE JaBJICHUS ra3a Ha OCHOBE
MOJIEKYJISIPHO-KMHETUYECKHUX MPEICTABICHUM.
3akoH [Tackans. /laBneHue B 5KUAKOCTHU U ra3e.
CooOmaromuecs cocybl. 110361
I'mapasnuueckui npecc. ['uapaBandecKui
TOPMO3.

Atmocdepnoe nasinenue. OnbiT Toppuuesuim.
bapometp-anepoun. U3meHnenue atMmocpepHOro
JaBjeHus ¢ Beicotor. Manometp. Hacoc.
ApxumenoBa cuiia. Y CIIOBUS IJTABAHUS TEIL.
Bonnslii Tpancniopt. BoznyxormiaBanue

PaGoTta 1 MOIITHOCTS.
Oueprus — 13 4

Pabota cumbl, 1elCTBYOIIEH 110 HAITPABICHUIO
JIBYKEeHUS Tesa. MomHocTs. [IpocTeie
MEXaHU3MBI. Y CJIIOBUS paBHOBECHUS pblUara.
MowmeHnT cuiibl. PaBHOBECHE Tena ¢ 3aKpEIIEHHON
OChIO BpailieHusi. Buabel paBHOBeCHS.

«3onotoe npaBusio» Mexanuku. Koadduiment
MOJIC3HOT0 JICHCTBUS MEXaHN3Ma.
[TorenupanbHas 3HEPrusi MOAHATOrO TENA,
CKaToM NpyKUHbL. KuHeTnueckas sHeprus
JBYDKYIIETOCs Tena. [IpeBpaiienue oqHoro Buaa
MEXaHUYECKOM SHEPruu B APYroi. 3aKoH
COXPaHECHUS MTOJTHOW MEXaHUYECKOW YHEPTUH.
DHeprus peK U BeTpa

KoHTpoJsbHbIe padoThI

Tema

BzaumoneiictBue ten

JlaBieHue TBEPIBIX TEJI, )KUAKOCTEU U Ta30B

TectoBBIC 3aJaHus 110 BCEM TECMaM.




JlabGopaTopHbie padoThI

Ne Tema
1. I/ISMepeHI/IC CHBI ACJICHUS U3MCPUTCIIBHOI'O MUJIMHAPA.
2. | U3mepenue pa3mMepoB MaibIX TET
3. | 3mepenue maccel Tena Ha phIYaKHBIX BEcax
4. | 3mepenue o0bEMa TBEPOTO Tela
9. | U3mepenue niaoTHOCTH TBEPAOTO TeNa
6. «HCCJ’IGI[OB&HPIC 3aBUCHUMOCTH CUJIBI YIIPYI'OCTHU OT YAJIMHCHUA IIPYIKUHBI.»
7 HCCJ’IGI{OB&HHC 3aBUCHUMOCTH CUJIBI TPCHUA CKOJIBKCHUA OT CHUJIBI HOPMAJIBHOT'O
“ | naBIeHU
8 N3MepeHne BBITAIKMBAIOLIEN CHJIBI, IEUCTBYIOIIEH HA MIOTPYKEHHOE B )KUIAKOCTD
"~ | Teno
9. | BrisicHeHue ycnoBusi paBHOBECHUS pbluara
10 N3mepenne ko3 duiinenTa mojie3Horo AeUCTBUS MpU MOAbEME Tella o
" | HAKIIOHHOM TIJIOCKOCTH
KaﬂeHI[apHO'TeMaTI/IquKOG INIAHUPOBAHUEC
Ne ypoka| JlaTa Tema ypoka Yu.martep.
AOM.3a1
1 Yro nzyuaet ¢puzuka. Ou3nuecKue sBICHUS §1,2
5 HaOGmroenust, onbITHI, §3-5
nu3Mepenus. Pusnyeckue BEITUUUHBI
% To4YHOCTB M MOTPEIIHOCTH U3MEPEHHUS. §4,5
4 Du3MKa ¥ TEXHUKA §6
5 JlabopaTopHas padora Ne 1 «/3mepeHne 1eHb AeTCHUS MEH3YPKID)
6 Morekybt §7, 8
7 JlabopaTopHas padora Ne 2«V3MepeHre pa3MepoOB MaJbIX TEI» §7, 8
8 Hubdysus. [IsmwkeHne MoJieKyJl. BpoOyHOBCKOE IBUKCHUE (Matepyal s uTeHus) §9
9 [IpuTsbkeHue u OTTaIKUBAaHUE MOJIEKYIT §10
10 PaznuuHble cOCTOSHMS BEIECTBA ¥ X O0BSCHEHHE Ha OCHOBE MOJICKYJISIPHO- §11.12
KMHETHYECKUX ITPENCTaBICHUN ’
11 MexaHnuecKoe IBIHKEHNE. PaBHOMEpPHOE IBHKEHHUE § 13,14
12 CkopocTh § 15,16
13 «/3y4enue 3aBHCUMOCTH ITyTH OT BPEMEHH P MPSIMOJIMHEHHOM PaBHOMEPHOM § 13-16
JIBIOKEHUU. VI3MepeHrne CKOpOCTH»
14 Uneprus §17




15 BzaumoneiicTBue e §18
16 Macca Tena. M3mepeHne Macchl Tela ¢ TOMOIIBIO BECOB § 19,20
17 JlabopaTopHas padora Ne3 l3mepeHne macchl Tea Ha pblYa)HBIX BECAX) §19,20
18 JlagopaTopHas padora Ne4 «IM3mepenue o0bEMa TBEPAOTO Tela KOHCIIEKT
19 [MnoTHOCTE BelecTBa §21,22
20 JladopaTopHas paGora NeS «3MmepeHne MIOTHOCTH TBEPIOTO TEIIa §21,22
21 SBnenue Tarorenus. Cuna TsokecTH. Bec Tena §23,24,26
22 CBs13p MEXIy CHIION TSKECTH U Maccoll Tena § 27
23 I'padnaeckoe nzobpakenune cuibl. CloKEeHHE CHII, TEHCTBYIONIUX MO OJTHOM §29

psSMON
24 Cuna, Bo3HUKaomas npu aehopmaruu. Ympyras negopmanus. 3akoH ['yka § 25
25 JluaamomMeTp §28
26 JlabopaTopHas padora Ne 6 «VccienoBanne 3aBUCUMOCTH CHUTBI YIIPYTOCTH OT § 25-28

VIJTUHCHHS TTPYKUHBL»
27 Tpenwue. Cuna Tpenus. TpeHue CKOIbKEHHs, KaueHHUs, TIOKOsL. [0 JIIMITHUKH § 30
28 TpeHue CKOMbKEHUsI, KaueHHs, TOKOs. [ToqmmnHukm §31-32
29 Jabopamopnas paboma Ne 7 « ViccienoBaHME 3aBUCUMOCTH CUIIbI TPEHUS

CKOJIBYKEHUS OT CHUJIbIl HOPMAJIbHOTO JTABJICHUSD)
30 Penienve 3a1au
31 KontpoabHas padora Ne 1 «B3anmoaeiicTBue Temn» § 13-32
32 /laBnenue. /lapnenue TBEPABIX TEI § 33,34
33 Pemenue 3a1a4 § 33,34
34 /laBenue raza. OObsCHEHHE JaBICHUS Ta3a HA OCHOBE MOJIEKYJISIPHO- § 35

KHHETHYECKHUX MPeACTaBICHUN
35 Baxon ITackans §36
36 JlaBneHKe B )KUAKOCTH U Ta3€ § 37,38
37 Coobmaroruecs cocyiul. [1mro3sr §39
38 ['mapaBIMYecKuii mpecc § 47
39 [upaBInYecKuit TOpMO3 KOHCIIEKT
40 IATMOC(hepHOE TaBleHHe § 40,41
41 OmeitT Toppuuerm § 42
42 BapomeTp-aHepou §43
43 M3menenne atMoc(hepHOTo TaBJICHUS C BRICOTOMH § 44
44 MaHomeTp § 45
45 Hacoc § 46
46 ApXHMeI0Ba CUIla § 48,49
47 JlabopaTopHas padora Ne 8 «/3MepeHune BBITAIKUBAIOLIEH CUIIbI, IEUCTBYIOLIEH § 48, 49
Ha TIOTPY>KEHHOE B )KHJIKOCTh TEJI0) ’

48 'V oyt TU1aBaHUs TEI § 50
49 Perrenue 3anau «Apxumenosa cuna. [InaBanue Tem» § 49, 50




MaTepPHaILy»)

50 Perrenue 3ana4q § 50
51 BoHbIi TpaHCTIOPT § 51
52 BozayxoruiaBaHue § 52
53 /laBrieHre TBEPABIX TN, )KUAKOCTEN U Ta30B § 49-52
54 KonTpoJjbHas padora Ne 2 «/laBiieHue TBEPABIX TeJ, ;KMIAKOCTE 1 ra3oB» § 33-52
55 PaGoTa cuitbl, IEHCTBYIOIIEH [0 HAPABJICHHUIO JBIKEHUS Tea §53
56 IMOIIHOCTH § 54
57 [MpocTbie MexaHU3MBI. Y CIIOBHUE PaBHOBECHSI PhIUara (varepnan muis urcnns). MOMEHT § 55-58
CHJIBI
58 UlaGopaTopHasi padoTa Ne9 «BrisicHeHHE yCIOBHS PAaBHOBECHS PhIYaray § 55-58
59 PaBHOBeCHE Tela ¢ 3aKpeIUIEHHON OCBIO BpallleHusl. Bunbl paBHOBeCHs §59
60 «30JI0TOE TIPABIIIO» MEXAHUKH § 60
61 Koa¢¢unueHT moae3Horo 1eicTBUI MEXaHU3Ma §61
62 ﬂaﬁopaquHaﬂ padota Ne 10 <(IfI3M€p6HI/Ie KOd(GUIIEHTA TTOJIE3HOTO JeHCTBHS § 61
Mpu OABEME Tella 10 HAKJIOHHOM MIIOCKOCTH
63 [ToTeHnmanbsHas SHEPTHsI MOAHATOTO TENA, CKATOM MPY>KUHBL § 62,63
64 KuneTtmuaeckast SHEprusl IBHKYILETOCS Tea § 63
65 HpeBpémeHHe OZHOTO BHA MEXaHUYECKOW SHEPIuH B APYroil. 3aKOH COXpaHEHUS § 64
MOJTHON MEXaHWYECKOW DHEPTUH
66 ODHEPIUsl PEK M BETPA (MaTepuas jis YTeHns) §9
67 OT CTPOCHUS BEIIECTBA JI0 SHEPTUH
63 HroroBasi koHTpoabHas padora Ne 3 «TecToBbIe 3aiaHNs M0 BCeMy §§ 1-64

YYEBHO-METO/INMYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJBI 1151 YUEHUKA

®usuKa, 7 knacc/MepbiwknH U.M., MBaHoB A.N., AKumoHepHoe o6uecTso «M3aaTenbeTso

«MpocseleHne";

BeeauTe cBoit BapnaHT:CO0pHMK 3a4a4, 3agaHnii. ProC. dusmka. COOpHUK BONPOCOB M 33434 K Y4EeOHUKY

N.M.lMepbiwKmnHa, A.1.MBaHoBa. A.E. MapoH, E.A. MapoH, C.B. MNo3olickui

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®dwusmka, 7 kiacc/Ilepeimkun .M., UBanoB A.U., AkiimonepHoe o01ecTBo «M31arenbeTBo

«IIpocsemnienne";
Beenure cBoii BapuanT:CoopHuK 3a1a4, 3aaanuil. PI'OC. duzuka. COOpHUK BOMPOCOB U 3a]a4 K
yueonnky M.M.Ileperimkuna, A.M.MBanosa. A.E. Mapon, E.A. Mapon, C.B. [1o3otickuit

®usnka. 7 kinacc. Meroandeckoe nocobue k yueonuky .M. [leporukuna, A.W. IBanosa

Pa6ouas nporpamma (aBropsl E. M. I'yTHuK,
M. A. Ilerposa, O. A. UepHHKOBa), pa3MEIIEHHAs Ha
caiTe U3JaTeNbCTBA;




®dusnka. Pabouas Terpanp. 7 Kiacc (aBTOpHI

T. A. Xannanosa, H. K. Xannanos);

®usuka. Tectol. 7 knacc (aBTopel H. K. Xannanos,

T. A. XannaHoBa);,

®uzuka. Junaktuueckue matepuaisl. 7 kiacce (aBropsl A. E. Mapon, E. A. Mapon);

®uzuka. COOpHUK BOIIPOCOB U 3ajad. 7 kiacc (aBTopbl A. E. Mapon, E. A. Mapon, C. B.
[To3oiickuit); ®usuka. J[uarnoctuaeckue padboTsl. 7 kinacc (aBropsl B. B. Illaxmarosa, O. P. Illedep);
®duzuka. CaMoCTOSTENIbHBIC U KOHTPOJIbHBIE paboThI. 7 Ki1acc (aBTopsl A. E. Mapon, E. A. Mapon);
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