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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no u3uke Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBIIEHA Ha
OCHOBE TIOJIOKEHHM M TpeOoBaHWUM K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YypOBHE
OCHOBHOI 0Opa3zoBarenbHON mporpammsbl, mpencraBieHHbix B @I'OC 000, a Takxe c
yaétoM denepaibHON pabodeili mporpaMmbl BocmuTaHus W KoHmenmumu mpenogaBaHus
ydeOHOoro npeamera « Du3nKa.

Copnepxanue  mporpaMMbl 1o (GU3HMKE  HaMpaBieHO Ha  (OpMUpPOBaHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH OOYUYaIOIIMXCA U OpraHU3aluI0 U3ydeHus: PU3MKU Ha
JIeSITEIbBHOCTHOM OCHOBE. B mporpamme no ¢pu3nke y4uThIBaIOTCS BOZMOKHOCTH Y4€OHOTO
npeamera B peanusanuu TpedoBanuii ®I'OC OOO kx TUTAaHUPYEMBIM JHUYHOCTHBIM H
METalpe/IMETHBIM ~ pe3yjbTaTaM  OOy4YeHHUs, a TaKkKe MEXIPEIAMETHbIE CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOLIET0 00Opa30BaHUS.

[Iporpamma 1o (¢u3MKE yCTaHaBIMBAET pacHpe/ie]ieHue y4yeOHOro Marephaia Io
rogaM o0ydeHus (M0 Kjlaccam), MpeAsiaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh U3yUYEHHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COACPKAHUSA M YUYETE€ BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[TporpamMma mo ¢usuke pa3paboTaHa C II€JIbI0 OKa3aHUS METOAMYECKON IOMOIIU
YUUTENIO B CO3/IaHUU pabouei MPOrpaMMBbl 0 Y4EOHOMY MPEIMETY.

®u3rka ABISETCS CUCTEMOOOPA3YIOIIUM JJI E€CTECTBEHHO-HAYYHBIX YYEOHBIX
PEIMETOB, MOCKOJIbKY (DM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SIBJICHUM,
U3y4aeMbIX XUMUEH, OMOoJoTHeN, acTpoHOMUEH U Pu3nyeckoi reorpadueii, BHOCUT BKJIA
B ECTECTBCHHO-HAYUHYIO KapTHHY MHpa, MPEAOCTaBIseT Hambojee sCHble 00pa3Lbl
OPUMEHEHUS HAYYHOTO METOJa MO3HAaHMS, TO €CTh CIOCOo0a MOMY4YEHUs JOCTOBEPHBIX
3HAHUM O MUDE.

Omna w3 TIaBHBIX 3a7ad  (PU3HMYECKOrO0 OO0pa30BaHHS B CTPYKType OOIIETro
o0Opa3oBaHMs COCTOUT B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON T'PaMOTHOCTH M MHTEpeca
K HayKe y OOy4aroninxcsl.

N3yuenue Quznku Ha 0a30BOM YpOBHE MpEAINOjaraeT OBJIAJIEHUE CIETYIOIIMMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTbD:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U OHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPHPETUPOBATH JAaHHBIE U MCIIOJIB30BATh HAYUYHBIE T0KA3aTENbCTBA JJIS
MOJIy4E€HUS BBIBOJIOB.

[enn uzyuenus (HU3MKKA HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMpE/EICHBI B
Konnenmmuu mnpenomaBanusi ydeOHoro mnpeamera «Dusumka» B  00pa3zoBaTEIbHBIX
OpraHu3anusIxX Pocculickon Oenepanun, peanu3yroLmmux OCHOBHBIE
00111e00pa3zoBaTebHbIE MPOrpaMMBbI, YTBEPKAEHHOU pemeHrueM Kosneruu MunucTepcTBa
npocsemeHust Poccutickoit denepanmu (mpotokoi ot 3 aexadps 2019 r. Ne [1IK-4BH).

Hean usyyenus pusuku:



npuoOpeTeHne MHTepeca U CTPEeMJICHHs] OOydYaloIIUXCsl K HAyYHOMY H3YYCHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTE;
pa3BUTHE TIPEACTABICHHA O HAyYHOM METOJE TMO3HaHUsA U (POPMUPOBAHUE
MCCIIEI0OBATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa H3y4YeHUsS OCHOB
CTPOCHHSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DH3HKHU;

dbopMupOBaHHE TPEACTABICHUA O ponau (U3UKKA [JJIS1  Pa3BUTHUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oyayiied npodeccuoHalIbHON
NEeSATEeIbHOCTH, CBSI3aHHOM € (DM3HMKOM, MOJATOTOBKA K JalibHEHIIeMy 00y4eHUIO B
TOM HAIPAaBJICHUU.

JlocTikeHne 3THX Iesied mporpaMmbl o (U3MKE Ha YPOBHE OCHOBHOIO OOIIETro
o0Opa3oBaHMs 00ECIIEUNBACTCS PELUICHUEM CIIEAYIOIINX 3a4a4:

NpUOOpETEeHNE 3HAHWM O JMCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHHYECKUX,
TEIJIOBBIX, DJIEKTPUUECKHUX, MATHUTHBIX M KBAHTOBBIX SIBJIICHHSIX;

NpUOOPETEHUE YMEHHUI ONUCHIBAaTh M OOBACHITH (U3UYECKUE SBJICHUS C
MCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUH;

OCBOCHHME METOJIOB PEIICHUs MPOCTEHIINX PACUETHBIX 3a]a4 C MCIOJIb30BAHUEM
buU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;
pa3BUTHE yMEHUW HAOMI0IaTh TPHUPOJHBIC SBICHUS ¥ BBIIOJHITH OIBITHI,
JabopaTtopHble pabOThl U HKCIIEPUMEHTATbHBIE UCCIIEAOBAHUS C UCIIOJIH30BAaHUEM
U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ HH(DOpMaIHEH U3NISCKOTO COASPKAHUS, BKIIFOYAs
UH(DOPMAITUI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3HKH, aHAIU3 U KPUTHUYECKOE
OlLICHMBaHUE UH(HOPMALINH;

3HAKOMCTBO CO cepamu mpodecCHuoHaTbHONU JEATebHOCTU, CBSI3AHHBIMU C
(GU3MKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
bu3YeCcKO HayKH.

Ha wusyuenue ¢usuku (0a30Bblii ypOBEHb) HAa YPOBHE OCHOBHOTO OOLIETro

o0Opa3oBaHusi OTBOAUTCS 238 yacoB: B 7 kjlacce — 68 yacoB (2 vaca B He/leN0), B 8 Kjacce
— 68 uacoB (2 uaca B Hemenmo), B 9 kmacce — 102 yaca (3 waca B HeAeNio).

[Ipennaraemsliii B nporpamme no (pu3uke nepeyeHs J1abopaTopHbIX padOT U OMBITOB
HOCHUT PEKOMEHJATEIhHBIA XapaKkTep, YIUTEhb JeIaeT BHIOOp MPOBENCHUS TaO0OpaTOPHBIX
paboT U OMBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH OO0ydYarommxcsi, CIHMCKa
HKCIIEPUMEHTAIBHBIX 3aJaHUi, MpeasiaraéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOI'O
PK3aMeHa 1o (Pu3HKe.



COILEPKXAHUE OBYUYEHUA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®uszuka — Hayka o mnpupone. SABneHus npuponpl. DuU3NUecKUe SBICHUSA:
MEXaHUYECKHUE, TEMIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckue BeanunHbl. M3mepenne ¢pusznueckux BeanuuH. Ousndeckue npudopsl.
ITorpemHocTs M3MEpEHU. MeXTyHApOaHAS CUCTEMA EAUHULL.

Kak ¢usuka w  gpyrue  eCTECTBEHHBIC HAYKH  HW3YYalOT  MPHUPOIY.
EcTecTBeHHO-Hay4YHBIN METOJ| MO3HAHUS: HAOIIOJCHUE, TOCTAHOBKA HAYYHOTO BOMPOCA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIMOTE3, 00BSICHEHUE HA0III01aeMOT0
sBieHus. Onucanue GU3NUECKUX SIBICHUM C MOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.

2. @usnyeckue MNPUOOPHI W TIpoleaypa MNPSMBIX H3MEPEHUN aHaJOTOBBIM U

U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenenieHHe LIEHBI IeICHUS IIKaJIbl U3MEPUTEILHOrO Mpudopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa KUAKOCTH U TBEPJOTO TeEA.

4. OmpeneneHue pa3MepoB MabIX TeEl.

5. M3mepenue TemrepaTypbl IpU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U AaTUHUKa

TEMIIEPATYPHI.
6. IIpoBeneHue ncciien0BaHMs MO MPOBEPKE THUIOTE3bI: JATbHOCTD MOJIETA APUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIEe, YeM OOJIbIlIe BHICOTA MTyCKa.

Paszpnes 2. [lepBoHayasibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemiecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIIHNE
JTMCKPETHOE CTPOCHUE BEIIECTRA.

JIBr>xkeHue yactuil BemecTBa. CBsI3b CKOPOCTHU JIBUKEHUS YaCTHUI[ C TEMIIEPATYPOil.
bpoynoBckoe nBmkenune, muddys3us. BsaumoneiicTBie 4acTuil BEMIECTBA: MPUTSDKEHUE U
OTTaJKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KXUIKOCTEHM U TBEPIBIX
(KpucTtamuyecknx) Tel. B3auMoCBsSI3b MeXAy CBONCTBaMU BEHIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSIX W WX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUXKECHUS.

2. HaGmonenue nuddysun.



3.

Ha6JHOI[eHI/Ie HBHGHHﬁ, O6’I)$ICH$IIOHII/IXC$I IMPUTSKCHUCM HWJIM OTTAJIKNBAHUCM
qacCcTHll BE€IICCTBA.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

OneHka 1uaMeTpa aToMa METOIOM PSJIOB (C UCTIOIb30BaHuEeM PoTorpaduii).
OnbIThl 10 HAOIOJIEHUIO TETIOBOTO PACIIMPEHUS T'a30B.
OnBITHI IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

Paznen 3. /IBuikeHune U B3aumMoieicTBHeE TeJl.

Mexannueckoe ABMKeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JIBUKEHHUE. CKOPOCTD.
Cpennsis CKOpOCTb IMPU HEPABHOMEPHOM JBUKEHUH. Pacu€T myTH U BpeMEHU IBUKCHUS.

SBieHne nHEpUMU. 3aKOH UHEPIMU. B3anMoaeiicTBue Tel Kak MpuyrnHa U3MEHEHUS
CKOPOCTH NBWKEHMS Tell. Macca kak Mepa MHEPTHOCTH Tena. [ImoTHOCTH BemecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JMHHUIIE 00BEMA BEIIECTRA.

Cuna Kak XapakTepHUCTHUKa B3auMOJeUCcTBUs Ten. Cuia ynpyroctd M 3akoH ['yka.
N3Mepenure cuiibl ¢ TOMONIBIO JUHAMOMETpPA. SIBJICHUE TATOTEHUA U cuja TsbkecTu. Cuna
TSKECTH Ha IpyTux IuiaHerax. Bec tema. HeBecomocTs. CnokeHUE CUII, HAPABIEHHBIX
o oxHou mnpsamoil. PaBHoxeicTByromas cwi. Cuna TpeHus. TpeHue CKOJIbXKEHUA U
TpeHUE TTOKOs. TpeHne B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6

Ha6nronenne MexaHM4ecKoro IBMKEHHUS Tela.

N3mepenne cKkOpOCTH NPSIMOJIMHENHOTO JBUKECHMUS.
HaGntonenue siBneHust MHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOJICUCTBUU TEll.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEIL.

CroxeHue cull, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnwie pabomel u onvimol.

1.

OrnpeneneHrue CKOPOCTH PABHOMEPHOTO JABWKEHHS (IIapuKa B JKHJIKOCTH,
MOJIEITN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS Opycka WIM IIapuKa IIo
HaKJIOHHOW INIOCKOCTH.

Onpenenenue MWIOTHOCTH TBEPIOTO TeNa.

OnbITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  pacTsbkeHus  (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJILKEHUS OT Beca
Tea U XapakTepa CONMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBiienune TBEPABIX TeJl, dKUIKOCTEN M ra30B.
HaBnenne. CrocoObl yMEHBINICHUS W YBEIWYCHHS naBiieHus. JlaBieHue rasa.
3aBUCHMOCTH JaBJCHUS Ta3a oT 00bEMa, Temmneparypsl. [lepenava naBieHus TBEPILIMU

TeJIaMH,

JKUOKOCTIMU MW raszamu. 3akoH Ilackansa. IlHeBMaTtuueckue MalllWHBI.



3aBUCHUMOCTh JIaBJICHUS SKUAKOCTH OT TiayOuHbl. ['mapocrathyeckuil mapaaokc.
CooOmaromuecs cocyibl. [ 'uapaBinuecKkue MEXaHU3MBI.

Atmocdepa 3emnnm u armocepHoe mgaBieHue. I[IpUUMHBI CYHIECTBOBAHHUS
BO3AyLIHON 00004k 3eMin. OnbiT Toppuuennu. 3mepenue arMochepHOro AaBieHUS.
3aBUCHUMOCTh aTMOC(EPHOTO J1aBJIEHUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl mis
U3MEpEHHs aTMOC(HEPHOTO JaBJICHUS.

JlelicTBUME KUIAKOCTH M Ta3a Ha IOTPYXKEHHOE B HUX TeNO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozngyxomnnaBanue.

Jlemoncmpayuu.

o v A wWwN e

N

3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTyphl.

[Iepenaua naBieHUs )KUIAKOCTHIO U Ta30M.

Coobmraromuecs: CoOCy/bl.

['mppaBnuueckuid npecc.

[IposiBenue percTBUs aTMOCHEPHOTO JaBIICHHS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTpY:KEHHOM YacTH Tena |
IJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1UIaBaHUA TEN: IUIABAHWE WM TOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOUICHHUS IIJIOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1.

HccnegoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT O0ObEMaA MOTrpYyKEHHOU B
YKUJKOCTb YaCTH TEJIa.

OrnpeneneHue BBITAIKUBAIOUIEH CHUIIbI, JEHCTBYIOIIEH Ha TEJO, MOTPYXKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIKMBAKOLIEH CHJIbI, JEUCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT MaccChl Tena.

OneITel,  IEMOHCTPUPYIOIIME  3aBHCHUMOCTb  BBITAIKUBAIOIIEH  CHIIBI,
JICUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh
YaCTHU TEJIA ¥ OT IUNIOTHOCTHU KUJIKOCTH.

KoncTpynpoBanne apeoMerpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEACIICHUE €€
IPYy30II0ABEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIIHOCTB. JHEPruUs.

Mexanudeckas pabota. MOIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. IlpumeHeHne mpaBuiia paBHOBECHUs] pbluara K OJIOKY. «30J0TO€ IPaBUIIO»
mexanuku. KI1J[ mpocteix mexanu3mMoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckas 3Heprusi. Kunetnueckas u noteHuuanbHas sueprus. [Ipespamienne

OJIHOTO BHJAa MEXAHUYECKOW OHHEPrUu B JIpyrod. 3aKOH COXpPAaHEHHS DSHEPruud B
MEXaHUKE.



Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenue pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU TeJa IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakKIOHHON IUTOCKOCTH.
N3ydenne 3aKkoHa COXpaHEHHS] MEXaHUYECKOW SHEPTUU.



IHHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

N3yuyenne ¢u3nku Ha ypoOBHE OCHOBHOTO 0OIEro 0Opa3oBaHMs HANpaBlIE€HO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpEeAMETHBIX M MPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yNbTAaTOB.

B pesynbrare uzydeHus (pU3MKU Ha ypOBHE OCHOBHOTO OOILEro oOpa3oBaHUS Y
oOyuarorierocst 0yyT cpoOpMUPOBaHBI CIEAYIOIMINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

e 1) NAaTPHOTHYECKOT0 BOCTIUTAHUSA:

e — TMpOSIBIICHHE HHTEpECa K HUCTOPUUM U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUecKoil HayKH;

e — IIEHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX--(DU3UKOB,;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e — TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX TMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JOCTHKECHUN
busuKy;

e — OCO3HAHUE BAKHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUMIOB B JICITEIBHOCTH YYEHOTO;

e 3)3CTeTHYeCKOr0o BOCIIUTAHMSI:

e — BOCIPHUATHE HCTETUYECKUX KauecTB (PU3MYECKOM HayKu: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

e — OCO3HAaHHE LIEHHOCTH (PM3MYECKON HAYKH KaK MOILIHOTO MHCTPYMEHTa IMO3HAHMS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOIEH KYJIbTYpPHI;

e — pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTH, MWHTEpPECa K HCCIEI0BATENbCKON
NEATEIbHOCTH;

e 5) dopmupoBaHus KyJbTYPbI 310POBbS U SMOUMOHAJBLHOIO 0JIATOMOJIYYHS:

e — OCO3HaHHME IIEHHOCTH Oe3omacHoro oOpa3a JKH3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MPaBUJ 0€30MaCcHOTO MOBEJACHUSI Ha TPAHCIIOPTE,
Ha JIOpOTax, C SJIEKTPUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JOMAIIHUX YCIOBUSX;

e — cOpMHUPOBAHHOCTh HaBbIKa pedieKCcHU, TPU3HAHUE CBOETO IpaBa Ha OIIUOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:

e — AKTHUBHOE Yy4YacTHE B PCIICHUM TMPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHu3allii, ropojia, Kpas) TEXHOJIOTHYECKOM M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCe U (PU3NYECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3yUCHHIO PO eCcCHii, CBI3aHHBIX C PUBUKOM;

e 7)3K0JOrHY€CKOr0 BOCIIMTAHUA:



— OpHUEHTaIMs Ha MpUMeHeHHe (GU3UYECKUX 3HAHUM JUIS PEIICHHS 3aJa4 B 00JIacTH
OKpYXalomel Ccpeapl, IUTAaHUPOBAHUS TIOCTYNKOB W OIEHKM WX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

— OCO3HaHUE TII00ATFHOTO XapaKTepa dKOJIOTHISCKUX MPOOJIeM U MTyTeH X PEIICHMUSI,
8) aganTanuu K H3MEHSIOIMUMCS YCJIOBUSM CONMAIBLHOI ¥ MPUPOTHOM Cpeabl:

— MOTPeOHOCTh BO B3aWMOJICHCTBUU TPH BBHIMOJHEHUH HCCICIOBAHUN W MPOEKTOB
(bu3nYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSAM JPYTHUX;

— TOBBIIIIEHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUUECKYIO JeITeIIbHOCTh;
— MOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHHH, B TOM YHCIe (OPMYJIUPOBATH UJICH,
MIOHSATHUSI, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

— oco3HaHWe ACHUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTH
busuky;

— IJTAHUPOBAHKUE CBOETO PA3BUTHS B IPHUOOPETEHUN HOBBIX (DM3MUCCKUX 3HAHUM;

— CTpEMJICHHE aHAJIM3UPOBATh W BBISBIATH B3aMMOCBS3U MPHUPOILI, OOIIECTBA H
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (HU3UUCCKUX 3HAHUH;

— OIICHKA CBOMIX JEHCTBUN C YUETOM BIHMSHHUS Ha OKPY)KAIOIIYIO CPETy, BOSMOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbTare ocBOeHUs NporpaMMsl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOILIETrO

oOpa3oBanus y o0Oyuarorierocsi OyayT chopMUpOBaHbI MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIFOYAOIIUE TTO3HABATENIbHbIE YHUBEPCAIbHBIC YUCOHBIC NIEUCTBUS, KOMMYHUKATHUBHBIC
YHUBEpCaIbHbIC YUeOHbIE ICUCTBUS, PETYISITUBHBIC YHUBEPCAIbHBIC YyUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA

Ba3oBbie Jiornyeckue 1eiicTBUA:

e BBIABJIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE PU3HAKN OOBEKTOB (SIBICHUI);

e yCTaHaBIMBATh CYIIECTBEHHBIM MpPU3HAK KJIacCU(PUKALMU, OCHOBAaHUS IS
0000111eHNS U CPAaBHEHUS,

e BBIBIATH 3aKOHOMEPHOCTHM M MPOTHUBOPEUYHS B paccMaTpuBaeMbIX (akKTax,
TaHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSIM;

e BBISBJISATH NPUYUHHO--CIICJICTBEHHBIE CBA3H MPU U3YUCHUU (PU3NUECKUX SBICHUI
Y TIPOLIECCOB, JIEaTh BHIBOABI C UCIOJIB30BAHUEM JECTYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3IX (PU3NIECKUX BEITUYNH;

e CAMOCTOSITENIBHO BBIOMpATh C€MOCOO pelieHus y4eOHOW (u3MUecKol 3a7auu
(cpaBHEHHE HECKOJIBKUX BAPHAHTOB PEIICHUS, BBIOOp HanOoJee MOAXOIAIIETO C
y4€TOM CaMOCTOSTEIbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejiLCcKue 1elCTBUSA:



HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MO3HAHUS;
MPOBOAUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUJIAaHY OIBIT, HECIOKHBIN
(bu3HYeCKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SIBIICHUS,
OLICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAIIUIO, MOJYUYEHHYIO B
XO0JI€ UCCJIEIOBAHMS WII IKCTIEPUMEHTA;

CaMOCTOSATENbHO (hopMyIHUpoBaTh OOOOIEHUST W BBIBOABI IO pe3yjbTaTam
MIPOBEAEHHOIO HAOIIOAEHUS, OIbITA, UCCIIEIOBAHUS;

IPOTrHO3UPOBATh BO3MOYKHOE JalibHEIIee pa3BUTHE (PU3NUYECKUX MPOIECCOB, a
TaK)K€ BBIJBUTATh MPEANOJIOKEHUS 00 HMX Pa3BUTHUM B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ unpopmaunmeii:

MPUMEHSATH PA3JIMYHbIE METO/IbI, HHCTPYMEHTHI M 3aIIPOCHI IIPU MOUCKE U 0TOOpE
UHPOpMAIMU WM J@HHBIX C Y4€TOM MpeJUIOKEHHOM Yy4eOHOH Qu3nueckon
3a]1a4u;

aHAJIU3UPOBaTh, CHCTEMATU3UPOBaTh MW HMHTEPIPETUPOBATh HH(POPMALHIO
Pa3IMYHBIX BUJOB U OPM IMIPEICTABICHHUS;

CaMOCTOSTENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY IpEACTaABICHUS UHPOpMaLUU
U WUIIOCTPUPOBATh pEIllaeMble 3a/ladyll HECJOKHBIMU CXEMaMM, Juarpammamu,
UHOU rpaduKoi U UX KOMOMHAIIUSIMHU.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

B X0JIe 00Cy»XeHusl yueOHOro MaTepuana, pe3yabTaToB J1abopaTOpPHBIX paboT U
IIPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY O00CYX/1aeMOW TEMbI U BBICKA3bIBATh
u7iey, HalleJICHHbIE HA PEIICHUE 3aJlayd W TOJJepxKaHue OJaroenaTeIbHOCTH
OOIIICHHS,

COTIOCTaBIIATh CBOM CYXICHHUS C CYXICHHSAMHU JPYTHMX YYaCTHUKOB JIHAJIOra,
OOHapYXUBATh Pa3INYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

nyOIUYHO TPEACTABISTh PE3yJbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NMOHWMAaTh W HCIIOJb30BaTh NPEHMYIIESCTBA KOMAHAHOW W WHAWBUIYaJTbHOMN
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON POOIeMBb;

MPUHUMATH 1IETTH COBMECTHOM JESATEIHLHOCTH, OPTAaHU30BBIBAThH JACHCTBUSA 1O €
JOCTIDKCHUIO: PACIpEeAeNiaTh POJIM, OOCYXKJaTh TMPOILECCHl € PE3yibTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

BBITMIOJHATh CBOIO 4YacTh pPa0OOTHI, JOCTUTAas KA4eCTBEHHOTO pe3ysbTaTa Iio
CBOEMY HAIPABJICHUIO W KOOPAWMHHUPYS CBOM JCUCTBHUS C JIPYTUMHU UYJICHAMU
KOMaH/IbI;

OIICHMBATh KaueCTBO CBOErO BKJIaJa B OOMMA MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO C(OPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.



PeryasiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIE 1eHCTBUS

Camoopranusanus:

BBISIBJISITh MPOOJIEMbl B KU3HEHHBIX U YYEOHBIX CHUTyallUsX, TPEOYIOIIUX JJIst
penieHus GU3NIeCKuX 3HaAHUI;

OpPUEHTHPOBATbCA B  PA3IMYHBIX  MOAXOJAX  HNPUHATUS  pELICHUH
(MHAMBUAYAJIBHOE, IPUHATHE PEIICHUS B TPYIIE, IPUHATHAE PEIICHUHN TPYIION);
CaMOCTOSTENIbHO COCTaBIIATh AJITOPUTM pellleHUs (PU3NYECKOMN 3a/lauil WK IJ1aHa
UCCJIEIOBAHUS C YUYETOM UMEIOIIMXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraéMble BapUaHThl PEIICHMI;

7enaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIPEJiararth IUIaH €€ U3MEHEHUSI;
OOBSICHATH MPUYUHBI TOCTHXKEHUS (HEJOCTHXKEHUS) PE3YIbTATOB JAEATEIbHOCTH,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHCJI€ B XOJ BBINOJIHEHUS
(pU3NYECKOro UCCIIEOBaHMs WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHMBIINXCS CUTYyallui, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIITNX TPYTHOCTEH;
OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JAPYroro 4eyjoBeKa B XOJE CIOpa WIH JUCKYCCHH Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JJOTUKY APYroro;

NpU3HABaTh CBOE MPAaBO Ha OIMMOKY MPU penieHuH (U3UYECKUX 3a/ad WU B
YTBEPKICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyueHuss B 7 kJjacce MpeaMETHbIC pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHS: (PU3NYECKHE M XUMHUYECKUE SIBJICHUS, HAOIIOICHHE,
OKCIIEPUMEHT, MOJENlb, THUIIOTE3a, €IWHUIIBI (U3UYECKUX BEITUYUH, aTOM,
MOJIEKYyJa, arperaTHbIe COCTOSIHUS BellecTBa (TBEpIOE, XXUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBI)KCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJUHEHHOE),
TpPaeKTOpHUsl, paBHOJCHCTBYIOMAs cuiia, nedopmarus (yrnpyras, miacTudeckas),
HEBECOMOCTH, COOOIIAIOIINECS] COCY/IbL;

paznmuuath siBiaeHus (nuddys3us, TEIIOBOE JIBWKCHHE YAaCTHUI[ BEIIECTBa,
paBHOMEPHOE JIBIYKEHUE, HEPaBHOMEPHOE JIBIYKEHUE, WHEPITHS,
B3aUMOJICICTBUE TEJI, PABHOBECUE TBEPIABIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalleHus, Mepeaavya JaBieHUs TBEPABIMH TEJIaMH, >KUJIKOCTSAMH U Ta3aMu,
aTMocdepHOoe JaBieHUE, TUIABaHUE Tell, TPEBPAIICHUS] MEXaHUYECKOW YHEPTUHN)



[0 ONHWCAaHUK KX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBICHUC;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3UYECKUX SIBICHUN B OKPYKAIOIIEM
MHUpE, B TOM uuciie (pu3ndeckue sBJICHUS B MPUPOAE: MPUMEPHI JIBHKEHUS C
Pa3JIMYHBIMHA CKOPOCTSIMU B JKMBOU M HEXKUBOW MPUPOJAE, NENUCTBUE CUIIBI TPEHUS
B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JaBICHUS Ha XKUBOW OPraHU3M,
IIJIABaHUE PHIO, phIYarv B TEJi€ YEJIOBEKA, MIPU ITOM MEPEBOAUTH MPAKTUYECKYIO
3a/1auy B yueOHYI0, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUYECKUX
SIBJICHUU

ONMKCHIBATh HM3YYCHHbIE CBOMCTBA TeNl U (DU3MYECKUE SIBIICHHUSA, HCIOIb3YS
dbu3nyeckre BeIUYMHBI (Macca, O0BbEM, IJIOTHOCTH BEIECTBA, BPEMs, MYTh,
CKOpPOCTb, CPEAHSSI CKOPOCTh, CHJIA YIPYTOCTH, CHJIa TSHKECTH, BEC TEja, CUJia
TpeHUs, JaBiieHHe (TBEPJOTO Tesa, KUIAKOCTH, ras3a), BbITAJIKMBAIONIAs CHIIA,
MexaHu4eckass paboTa, MOIIHOCTh, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PPHUIIUEHT
MOJIE3HOT0 JIEUCTBUS MEXaHU3MOB, KUHETHYECKAsi W MOTCHI[MAIbHAS YHEPTHs),
MpU OMHUCAHUU TMPABWIBHO TPAKTOBATh (DU3WUYECKUN CMBICT HCMOJIb3yEMBbIX
BEJIMUMH, HUX OOO3HAYEHUS U CIUHUILI (U3UYECKUX BEJIMYUH, HAXOIUTh
dbopMynbl, CBS3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIWYUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh Tpa@UKd M3YyYEHHBIX 3aBUCUMOCTEH (Pu3ndecKux
BEJINYUH;

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS W MPOLECCHI, UCIOJIb3Ys
paBUiia CIOXKEHUsSI CUJl (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApXHMeaa, MpaBWIO paBHOBecHsl pbiyara (0JI0Ka), «30J0TOE MPABHIION
MEXaHUKHU, 3aKOH COXPAHEHUsS MEXaHWYECKOW OHHEpPruu, NpU 3TOM JaBaTh
cloBecHY0 (OPMYJIHMPOBKY 3aKOHA M 3alUChIBATh €ro MaTeMaTHYeCKOe
BBIPAKCHUE;

OOBACHATH (HPU3MYECKUE SIBICHHS, TTPOLIECCH U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BbIABISThH
MIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE W3 1—2 JIOTrHYecKux
maroB ¢ omnopod Ha |-2 U3y4eHHBIX CBOMCTBA (DU3MUECKUX SBJICHHM,
(bU3UYECKNX 3aKOHA WK 3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3a1adu B 1—2 JEHCTBUA, MCTOJIB3YS 3aKOHBI U (DOPMYIIHI,
CBs3BIBAIONIME (PU3MYECKHUE BEJIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBHS 3aJlayu
3alUChIBATh KPATKOE YCJIOBUE, MOJCTABIISITh (PU3NUECKHE BETUYUHBI B (DOPMYIIBI
U TPOBOAUTH Pacy€Thl, HAXOJUTh CIPaBOYHBIC JaHHBIC, HEOOXOAUMBIE IS
pemieHuss 3ajgad, OICHWUBATh PEATMCTUYHOCTh TIOJYYCHHOW (HU3UYECKOM
BEJINYUHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIU (HU3HUECKUX
METOOB, B OMMCAaHWU HCCIIECIOBAHMS BBIICISATh HNPOBEPSIEMOE MPEANOT0KEHUE



(runoresy), pa3inyaTth U UHTEPIPETUPOBATH MOJYUYECHHBIM PE3YyJIbTaT, HAXOAUTh
OIIMOKHU B XOJI€ OTbITA, J€JaTh BHIBOJIBI IO €0 pPe3yJibTaTaM;

MPOBOJIUTH OMBITHI 1O HAOMIONCHUIO (U3WYCCKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB Tei: (OpPMYyIUPOBaTh MPOBEPSiEMbIE MPEANOJIOXKEHUS, COOUpaTh
YCTAaHOBKY U3 MPEJIOKEHHOTO O00O0pYyIOBaHUs, 3alUChIBaTh XOJ OIbITa U
(bopMyIHpOBaTH BHIBOIHI;

BBITIOJIHATh TPSMBIE M3MEPEHUSI PACCTOSHUSA, BPEMEHHU, MacChl Tena, o0béMa,
CWJIBl U TEMIIEPATyphl C UCIOJIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX NPUOOPOB,
3aMuCchiBaTh TMOKa3aHWs NpUOOpPOB ¢ Y4ETOM  3aJaHHOM  aOCONIIOTHOU
NOTPELIHOCTU U3MEPEHUN;

MPOBOAUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (U3UYECKOW BEIMYUHBI OT
IpPYyrol C UCIOJb30BAaHUEM TMPSMBIX U3MEPEHUM (3aBUCUMOCTU IyTH
PAaBHOMEPHO [BMXKYILETOCS TeJla OT BPEMEHHM ABWKEHHUS TENA, CHIIbI TPEHUS
CKOJBKEHHS OT Beca Tela, KadecTBa OOpaOOTKM TOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CWJIbl TPEHUS OT IUIONIAA COMPUKOCHOBEHHS TEJ, CHJIBI
YOPYrOCTH OT YMJUHEHUS TMPYKUHBI, BBITAIKUBAIONIEH CHIIBI OT OO0BEMA
MOTPYXKEHHOW YacTH TeJla U OT IUIOTHOCTU KUIKOCTU, €€ HE3aBUCUMOCTU OT
IUIOTHOCTH TeJa, OT NIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBHM TUIaBaHUs
TE€J, YCIOBUM paBHOBECHs pblyara W OJIOKOB), y4acCTBOBaTh B IUIAHHMPOBAHUU
y4eOHOT0 UCCIeIOBaHUsI, COOUPATh YCTAHOBKY M BBITIOIHSATH U3MEPEHUSI, CIIeTys
MPEeUI0)KEHHOMY TUTaHy, (PMKCHUPOBATh PE3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH
¢u3NUecKNX BEIWYMH B BUJAC MPEUIOKEHHBIX Ta0mull W TpadukoB, eiaTh
BBIBO/IbI 110 PE3YJIbTAaTaM UCCIIEAOBAHNUS,

IPOBOJUTH KOCBEHHbIE M3MEpPEHUsT (PU3NUECKUX BEIMYUH (TJIOTHOCTH BEIIECTBA
KUJIKOCTH W TBEPAOrO TeNla, CHJia TPEHUS CKOJIbXKEHHMS, JaBJICHHE BO3/yXa,
BBITAJKUBAIONIAS CHJIA, JCHUCTBYIOIIAs Ha MOTPYKEHHOE B KUIAKOCTH TEJO,
KOO (UIIMEHT TMOJE3HOTO  JEHCTBUS  MPOCTHIX  MEXAaHU3MOB),  CIEAys
NPENJIOKCHHOW MHCTPYKIMU: TPU  BBIMOJHEHUU HW3MEPEHHM coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY Y BBIYUCIISITh 3HAUECHNUE HCKOMOU BEJTUYUHBI;
coONI0IaTh TMpaBUiia TEXHUKUA O€30MacHOCTU Mpu paboTe ¢ JabopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIONIMECS COCYIbl, OapoMeTp, pbIyar,
MOJABMYKHBIN U HETIOJBUKHBIN OJI0K, HAKJIOHHAS TJIOCKOCTH;

XapaKTepru30BaTh MPUHIUIIBI IEUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM HA UX ONHUCAHUs (B TOM YMCIE: MOAMIUIHUKHA, YCTPOUCTBO
BOJIOTIPOBOJIa, TUAPABIMYECKHN MpPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOMN
HAcoC, apeoMeTp), UCIOJIb3ysl 3HAHUS O CBOWCTBaX (PU3MUECKHX SBICHUN U
HeoOxoauMble (PU3MYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



NPUBOIUTH TPUMEPHl (HAXOAUTh MHGPOPMAIMIO O MpHUMEpax) MPaKTUYECKOro
MCIONIb30BaHuUs (PM3MUYECKUX 3HAHUM B MOBCEAHEBHOW KU3HU JJIs1 OOECTIeUeHUs
0e30MmacHOCTH MpU OOpalieHHH ¢ MPHOOpaMU M TEXHUYECKUMH yCTPOMCTBAMH,
COXpaHEHUsl 370pPOBbS U COOJIOJCHUS HOPM DKOJOTHYECKOTO IOBEJCHUS B
OKpY’KaIOILIEH Cpele;

OCYIIECTBISITH OTOOP UCTOYHUKOB MH(popManuu B IHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAaHUU U IyTEM
CpPaBHEHUS PA3IMYHBIX UCTOUHUKOB BBIJIEIATH HHPOPMALIUIO, KOTOPAsl SBIISIETCS
IPOTUBOPEYUBOMN UIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MpPH BBHINOJHEHUHM YYEOHBIX 3alaHUil HAyYHO--TIONMYJISPHYIO
TUTEPATYypy (PU3UUECKOrO COACPKAHUA, CIPABOYHBIE MAaTE€pPHAIIbI, PECYPCHI CETU
WNuTepHeT, BIaAeTh NpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, NpeoOpa3zoBaHUs
MH(pOpPMaIMU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MMUCbMEHHbBIE U YCTHBIE COOOIIEHHSI HA OCHOBE
2—-3 WCTOYHWKOB WHGOpMaUMU (U3MUYECKOTO COJACP)KAHUS, B TOM YHCIIE
MyOJIMYHO JIeNIaTh KPaTKUE COOOIIEHUS O pe3yjbTaTax MPOEKTOB WM yYEOHBIX
WCCIIEIOBAHNM, MPHU 3TOM T'PAMOTHO MCIIOJIb30BATh HW3YYEHHBIM IMOHSITUWHBIN
anmnapar Kypca (GU3HUKH, COIPOBOKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

OpU BBINOJIHEHUHM YYEOHBIX MPOEKTOB UM HCCIENOBAaHUN paclpenensirhb
0053aHHOCTH B TPYyIMIE B COOTBETCTBUU C IOCTABICHHBIMHU 33/1a4aMH, CIEAUTH 32
BBINIOJIHEHUEM IUJIaHA JEMCTBMIA, al€KBaTHO OLIEHUBATh COOCTBEHHBIA BKJIAJ B
NEATENbHOCTh TPYIIBI, BBICTPAMBAaTh KOMMYHUKATHUBHOE B3aMMOJEHCTBHE,
YUHTHIBAasi MHEHUE OKPYKAKOLIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 Pusnica - Hayka 0 npupoze 2 https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 1
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Jlapitetine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 12
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
2 Ou3nyecKue sIBICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIEPaTyphl MPU TOMOIIIH 1 1
KHUJKOCTHOTO TEPMOMETpPA U JaTurKa
TeMieparypbl”
Metoabl Hay4HOTO MTO3HAHMSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: JAILHOCTh MOJIETA IIapHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJble BHICOTA ITycKa"
Crtpoenue BemiecTBa. ONBITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1 1 bubmmorexa LHOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
bu6mmoreka [IOK
8 JIBr>KeHre YacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
BoJIbI. O000IIIEHHE 10 pa3AeTy bubnuorexa [JOK
11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. Equauie! ckopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuet nmyTu 1 BpeMeHHM IBUKCHHS bubmorexa [JOK
Y P A https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — mepa bubnuorexa [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BeliecTBa. PacueT Macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenne
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3amgad nmo teme "[loTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anmoecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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https://m.edsoo.ru/ff0a123c

(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 SIBnenune TaroreHus. Cuia TSHKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmorexa OK

e ' | https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cuia TsHKecTH

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTaX. bubnmoreka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepenne cuit. JuHaMmomer

P a p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
26 10 OJTHOM IPSIMOI bubmorexa [JOK
$ P ' https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTByIOIIAs CHIT

97 Pemenue 3anau mo teme
"PaBHonelicTByromIas cr"

28 Cuna TpeHus u e€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «13yuenue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIBXKCHUS OT CHJIBI IaBJICHUSI U bubmorexa [JOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
IIOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOIIEN CUJIIBI

31 Pemenue 3anau mo temaMm: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0
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cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

Konrponbnas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cuner»

33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [HOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIeHUs ra3a oT 00bEMa bubnmorexa [IOK
a ’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenada naBieHus! TBEPALIMU

35 Tenpal\iln >1<Iil KOCTSIMHU U FfsaMH bubmmorexa [TOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3akon [Tackains

36 JlaBiieHWE B XKUJKOCTH U Ta3e, bubnuorexa [JOK
BBEI3BAaHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaud no teme «J/laBienue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'mnpasanuecknii mpecc bubmorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. IlopuiaeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK
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JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. AtmocdepHoe bubmuorexa [IOK
JIABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIBI, bu6mmoreka [IOK
JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BeECa bubnuoteka [JOK
TeJa B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TN
bu6mmoreka [IOK
>0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOAKH H
onpeJereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmoreka [IOK
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cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o reme

53 «J/laBieHue TBEPABIX TN, KUAKOCTEN

U Ta30B»
bu6mmoreka [IOK

>4 Mexatiiecicas padora hittps://m.eds00.ru/ff0a3f82

bu6mmoreka [IOK

> Mormgo0cTe. EAHHATE: MOmEOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabéMe o Jiectauie"”

57 IIpoctsie MexaHu3Mbl. Peryar.

PaBHOBeCcHE cui Ha ppiuare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanusma. Jlaboparopnas pabota

60 . 0.5
«M3mepenune KII/ HaknoHHOM
IIJIOCKOCTH»

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckast SHEpTHsl. bubnuorexa [IOK
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Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
WU3MEHEHUS KUHETUYEeCKON U
MOTEHIIMATIBLHON SHEPTUU NPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
TJIOCKOCTH"

KoHnTtposbHas paboTta mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
1o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "Padora. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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