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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHUIl K pe3ylbTraTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takke ¢ yaétoM deaepanbHOn
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (pusmku Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUsl.
[Iporpamma no (u3mnKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojiam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COACPKAHUS M yUETE BO3PACTHBIX 0COOEHHOCTEH
oOyJaronuxcs.
[Tporpamma o ¢usuke pazpadboTaHa C LENTbI0 OKa3aHHUs METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
MOCKOJNIBKY (PU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToj]a
MIO3HAHUS, TO €CTh CIIOCO0a MOIY4YEHUs JOCTOBEPHBIX 3HAHUM O MUpE.
OpHa M3 IIaBHBIX 3a7a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TpaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenune ¢u3nku Ha 0a30BOM YpOBHE MIPENIOJaraeT OBJaJ€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!
® HAy4YHO OOBSACHATH SIBICHUS,
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJIb30BaTh HAy4yHBIE JOKa3aTeNIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHON pemeHneM Kosmernn MununcTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJleé TMO3HaHHA U (opMHUpOBaHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHUE NPEACTABICHUNA O poiu (PU3MKHU IJI1 Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;



® Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXHBIX cdepax Oyaymiedt mnpodeccuoHaTbHON
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalibHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.

JocTmwkeHnne STHX Ieneil mporpamMmbl 1o (M3MKE Ha YpPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUYECKUX, TETNIOBBIX,

JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUH ONUChIBATH U  OOBACHATH (U3UYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C MCIOIb30BAaHHEM

buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pasBUTHEC yMEHUW HAOMIOJATh MPHUPOJHBIE SBICHUS ¥  BBITIOJNHSATH  OIIBITHI,

nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS

WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHMBaHME UH(OPMALINY;

® 3HAKOMCTBO CcO cdepaMu MpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,

Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B

Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepeyeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapakTep, yYUTENb JeNaeT BbIOOp MpoBeneHUs Ta00paTOpHBIX PadoT U
OTIBITOB C YUETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00y4arOIInXCsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMi, TIPeIaraeMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO K3aMeHa 1Mo (hru3uke



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka u €€ poJib B O3HAHUU OKPYKAKILET0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gundeckue SBICHUSA: MEXAHUUYECKUE,
TEIUIOBbIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas CUCTEMA €IUHMUII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3ydaioT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spieHus. Onucanue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpubOpsl U IpoUeaAypa NPSAMbIX U3MEPEHUN aHAJTOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue UEHBI JEICHUS HIKATIbl U3MEPUTEIHLHOTO MPUOOpA.

W3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OrmpeneseHue pa3sMepoB MajbIX TEIL.
5. M3mepeHue temieparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa WU JaT4yMKa

TEMIEPATypHI.
6. IlpoBenenue wuccieqoBaHUsS MO TMPOBEPKE THUIMOTE3bI: JAIBHOCTh TMOJETA IIApUKa,
MYIIEHHOTO0 TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BBICOTA MTYCKA.

Pa3nean 2. [lepBonayaibHble CBeleHHs 0 CTPOEHHH BellleCTBA.

CtpoeHue BelIeCTBA: aTOMbl M MOJEKYNbl, MX pa3Mepbl. OMBITH, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBs3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBa: CTPOGHHE Ta30B, IKHAKOCTEH H  TBEPABIX
(kpucTayTnyeckux) Teia. B3auMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbiX COCTOSTHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBUKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue sBICHHM, OOBICHIIONUXCS MPUTSHKEHUEM WM OTTAIKWBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OmeHka guamMeTpa aToMa METOO0M PSIOB (C UCIIOIB30BaHueM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe ABWkKeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKeHHE. (CKOpPOCTb.
CpenHsist CKOpOCTh IPH HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTH U BpeMeHU JIBUKECHUS.



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBUe Tesl KakK NpUYMHA W3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ynpyroctd U 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHNE TATOTeHUs U cuiia TsokecTH. Cuila TshKecTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CioxkeHne cuil, HallpaBJIECHHBIX M0 OJHON MPSIMOM.
PaBunoaeiictByromas cui. Cua Tpenusi. TpeHue CKOJIbXKEHUs U TPEHUE MoKos1. TpeHue B npupo/ie
Y TEXHHKE.

Hemoncmpayuu.

1. HaOmroieHue MEXaHUYECKOTO JIBUKEHUS TEIa.

2. H3mepeHne CKOpOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaOmroneHue siBI€HUS MHEPLIUU.

4. HabmroneHue n3MEHEeHUs: CKOPOCTH MPH B3aUMOAEHCTBUM Tell.
5. CpaBHEHHE MaccC 110 B3aUMOACUCTBHIO TEIl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (LIapuKa B KMJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Janee).

2. OmpexneneHue cpenHell CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHOMN
IJIOCKOCTH.

3. OmnpeaeneHue MIOTHOCTH TBEPAOIO TeEIA.

4. OTmnbITh, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh pacTsDKeHUs (aedopmanuu) NpyKHHBI OT
MPUIIOKEHHOM CUJIBL.

5. OmnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbILICHHS U YBEIMUYSHU JaBiieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJeHUs Ta3a oT 00bEMa, Temmneparypsl. [lepenaya qaBineHus TBEPABIME TEIAMHU, JKUIKOCTSIMH U
razamu. 3akoH [lackans. [THeBMaTHueckue MallMHBI. 3aBUCUMOCTb JABJICHMS >KUJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapajgokc. CooOmaromuecs cocyabl.  [uapaBnnueckue
MEXaHHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBieHHE. IIpUUMHBI CyIECTBOBAHUS BO3IYLIHOMN
o6onoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJl YypoBHeM Mops. [lpubopsl 11 u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBuE )XUKOCTH U ra3a Ha MOrpy>k€HHOE B HUX Teso. BrlTankuparomas (apxume1oBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBieHMs )KUIKOCTBIO U Ta30M.
Coob1maronmecs: Cocy/sl.

I'mnpaBnnueckwnii npecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

ouhswWwNPRE

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BbEMa MOTpYKEHHOM dYacTh Tena Hu
IIJIOTHOCTHU KUIKOCTH.
7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.



8. VYcinoBue IUIaBaHMsS TeN: IUIABAHME WM MOTPY)KEHHE Tell B 3aBUCHUMOCTH OT
COOTHOIIEHUS IUNIOTHOCTEN TEJIa U JKUJIKOCTH.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa MOrpy:KEHHOM B JKUIKOCTb
YacTH TeJa.

2. OmnpeneneHue BbITAJIKUBAIOUIEH CHJIbI, JEHCTBYIOIIEH Ha TeJlo, MOTPY>KEHHOE B
JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, IEMCTBYIOIIEH HA TEIO B KUJKOCTH,
OT Macchl Tena.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIIbI, IEUCTBYIOIIECH HA
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUJKOCTh YacTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKHM U OIpeAesieHHe €€
rPY30M0AbEMHOCTH.

Pa3znea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, 010K, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecHs phiyara.

[IpumeHneHue mpaBuiIa paBHOBecHs pbluara K Onoky. «3omotoe mpaBuio» Mexanuku. KIIJ]
MIPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckas 1 noreHuuaibHas sueprus. [Ipespaiienue o1HOro

BUJIa MEXaHUYECKOW SHEPIUH B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBMIKEHHWU Tejla IO
TOPU30HTAIILHOW MOBEPXHOCTH.

2. HccnenoBaHue yCIOBUI paBHOBECHS pblyara.

N3mepenne KI1/] HakTOHHOM MITOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHHS] MEXaHUYECKON SHEPIUU.

w

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

W3ydyeHve ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs HaIlpaBI€HO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHLIX U TPECAMETHBIX O6pa3OBaTeJ'IBHBIX PE3YyIbTATOB.

B pesynprate wusydyenuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUS Y

obyyaromerocs OyayT chOpMUPOBAHBI CISAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:

1) naTPHOTHYECKOTr0 BOCIIMTAHUSA:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (hU3NYECKOM
HayKH;

— IIGHHOCTHO€ OTHOILIEHHE K JOCTHKEHHUSIM POCCHMCKHUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— FOTOBHOCTh K aKTHUBHOMY y4YacCTHIO B 00CYKJIEHUU OOIECTBEHHO 3HAYUMBIX M ATHUECKUX
po06JieM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUHN (PU3UKU;

— OCO3HAHHE BAXKHOCTU MOPAJIBbHO--3TUYECKHUX IIPUHIIUIIOB B J€ATEIbHOCTH YYEHOTO;

3) 3cTeTHYECKOIr0 BOCTIUTAHMSI:



® — BOCIPHUATHE ACTETUYCCKUX KadyecTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOrOoCTH, TOYHOCTH, JTAKOHUYHOCTH;

® 4) HIEHHOCTH HAYYHOI0 MO3HAHUSA:

® — OCO3HaHWE IEHHOCTH (PU3MYECKON HAyKW KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHPA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEUIIICH COCTaBISAIONIEH KYJIbTYPHI;

® — pa3BUTHUE HAy4YHOU JTHO003HATEIHLHOCTH, HHTEPECA K UCCIEI0BATEIbCKOMN JACSITEIIbHOCTH;

e 5) popmupoBaHus KYJbTYPHI 310POBbSI M IMOUMOHAJIBLHOIO 0J1ar0MOJTyYHA:

e — 0CO3HaHHUE IIEHHOCTH 06e301acHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BOKHOCTH ITPaBUJI OE30I1aCHOTO TTOBEACHHUS HAa TPAHCIIOPTE, HA JOPOTaX, C AIEKTPUICCKUM U
TEIUIOBBIM 000pYA0BaHUEM B JJOMAIIIHUX YCIIOBUSIX;

¢ — c(hOpMUPOBAHHOCTH HAaBBIKA peiiekcru, MPU3HAHUE CBOETO MPaBa Ha OMIMOKY U TAKOTO JKe
MpaBa y Ipyroro 4eJI0BeKa;

e 6) TPyA0BOI0 BOCIIMTAHMSA:

® — aKTHBHOE y4acTHeE B PEIICHHM MPAKTUYECKHX 3a7ad (B paMKax ceMbU, 00pa30oBaTEIbHOM
OpraHu3aIyu, ropo/ia, Kpasi) TEXHOJIOTMYECKOW U COUATIbHON HAMPaBIEHHOCTH, TPEOYIOIINX
B TOM YHUCJIC U (U3HUSCKUX 3HAHWIA,

® — WHTEpEC K MPAKTUICCKOMY M3y4eHUIO Tpodeccuii, CBI3aHHBIX C PU3UKOMH;

e 7) 3K0JIOTHYECKOT0 BOCIIHTAHMS:

e — OpHCHTAIMS Ha MPUMEHECHHE (U3UYCCKUX 3HAHWHK IS pPEIIeHUs 3a1ad B 00JIacTH
OKpY>KaIoIlel Cpe/ibl, INIAHUPOBAHUSI IOCTYIKOB 1 OIICHKU WX BO3MOXKHBIX MOCTIEACTBUMN AJIs
OKpY>Karollen Cpeibl;

e — OCO3HAHHE INI0OATBFHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel UX pPeleHus;

e 8) ajanTanuMu K M3MEHAIOIUMCS YCJI0OBUSIM COIMAJIbHOM M IPUPOJAHOM Cpeabl:

e — QOTPeOHOCTH BO B3aUMOJCHCTBUU TIpU BBIIOJHEHUH HCCIEIOBAaHUA U IPOEKTOB
(u3nYecKoil HaNpPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JAPYTHUX;

® — [OBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JeSTEIbHOCTb;

e — 1oTpeOHOCTH B (OPMHUPOBAHUM HOBBIX 3HAHWUH, B TOM uucie (HopMyIHpoBaTh HIEH,

TOHSTHSA, TUTIOTE3BI O (U3HMUECKUX OOBEKTAX U SIBJICHUSX;

® — OCO3HaHHE JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3KKH;

® — [JIAHHPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHMIA,

® — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3AMMOCBSI3H MPUPO/IBI, 00IIECTBA U IKOHOMHKH,
B TOM YHCIIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

® — OIICHKAa CBOUX JEUCTBUH C YYETOM BIMSHUS Ha OKPYKAIOUIYIO CpPEIy, BO3MOKHBIX
rJ100aJIbHBIX OCJIEACTBUMN.

METANPEIMETHBIE PE3YJIbTATHI
B pesynmbraTe OCBOEGHHsS MporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyudaromerocss OyayT cQOpMHpPOBAHBI MeTamnpeaMeTHbIe Pe3yJabTaThl,

BKJIIOYAIOMIUE IIO3HABATCIBHBIC YHHBCPCAJIBHBIC yqe6HLIe HGI;'ICTBHSI, KOMMYHUKAaTHBHBIC
YHUBCPCAJIBHLIC y‘-IC6HLIC ﬂeﬁCTBHH, PETrYIIATUBHBIC YHUBCPCAJIBHLBIC qu6HBIC I[Cf[CTBPISI.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3zoBble jornyeckue geiicTBud:
® BBIBISATH U XapaKTEPU30BaATh CYIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHUH);



YCTaHABIMBATh CYIIECCTBCHHBIH MPHU3HAK KITaCCU(HUKAIIMN, OCHOBAHUS JUIs 0000IICHUS
Y CPaBHCHHS,

BBISIBIISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUHS B pacCMaTpUBaEMbIX (paKkTax, TaHHBIX U
HAOJIOICHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBIICHHSM;

BBbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IIPHU HM3YUYCHUH (I)I/I3I/I‘-IGCKI/IX SIBICHUM H
IPOLIECCOB, [eJaTh BBIBOABI C HCIIOJNB30BAaHHEM JCAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJHO‘-IeHI/II7I, BBIABHUT'AaTh I'MIIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘-IGCKI/IX BCJINYMH,
CaMOCTOSITENILHO BEIOMPATH CIIOCO0 perieHns yueOHoi (pu3ndeckoii 3a1aun (cpaBHEHUE
HECKOJIbKAX BAapUAHTOB pEIICHHs, BBHIOOp HamOoJiee MOAXOIAIIETO C Y4ETOM
CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareJnLCcKue AeiicTBHA.

MCIIOJI30BaTh BOIIPOCHI KAK MUCCIIEI0BATEIBCKUI HHCTPYMEHT MTO3HAHUS,

MPOBOAMTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBINA (PU3UYECKU
9KCIIEPUMEHT, HEOOJIbIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHHUS,

OLICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIINIO, MMOJYYCHHYIO B XOJIe
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

CaMOCTOSITENILHO ~ (pOPMYIUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3yJibTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3HUUYECKUX MPOIIECCOB, a TAKXKE
BBIIBUTATh MPEINOI0KEHUSI 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

NPUMEHSTHh Pa3jIMYHbIe METOJbI, MHCTPYMEHTBI W 3allpOChl MpPH IOHMCKE U OTOOpe
UH(OPMALIUY WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHO! (PU3NIecKO 3a1auu;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALMIO PA3JINYHBIX
BUIOB ¥ (POPM TIPEIICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hOpMYy TMpeAcTaBiIeHUus HH(opMarmuu u
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoi u X KOMOMHALIUAMHU.

KoMMyHuKaTHBHBIe yHHBepcalbHble y4eOHbIe AeilicTBHSA:

B XoJe OOCyxkJeHHs Yy4eOHOro Mmarepuana, pe3yJbTaToB JabOpaTOpHBIX padboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI [0 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HAaIleJICHHbIC Ha peIIeHUE 3a/1au 1 MMOAJepKaHne 01aroKenaTeIbHOCTH OOIICHHS;
COIIOCTaBJISITh CBOM CYXACHUS C CYXKICHHSIMH JAPYTrUX YYaCTHUKOB JIMAJIOTa,
OOHapYKUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

BBIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTaBISTH  PE3yJAbTATHl  BBIOJHEHHOTO  (PM3UYECKOTO  OMBITa
(9KCIIepUMEHTa, UCCIIeIOBAHMUS, TIPOCKTA);

MIOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHHON U WHANBHYATBHOW pabOTHI IPH
pelIeHnr KOHKPETHON (U3NYECKOM MPOOIeMbI;

OpUHUMATh LEJIM COBMECTHOM JEATENIbHOCTH, OPraHM30BbIBaThH JeMCTBUA MO €&
JOCTIDKEHUIO: PACIIPENENIATh PO, 00CYKAATh MPOIECCH M PE3YIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JFOJICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTUrash KaueCTBEHHOTO pe3yJbTaTra MO CBOEMY
HaIpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMHU WICHAMU KOMaHIbI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOIIMHA MPOIYKT IO KPUTEPHUSIM, CAMOCTOSTETLHO
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX JIsl PeIICHUS
buznyecKux 3HAHMUIA;

OpUEHTUPOBATHCS B PA3IMUHBIX MOJAXOAAX MPUHATUS PpelIeHUH (MHIWBUIYaJIbHOE,
MPUHSITHE PELICHUs B TPYIIIE, MPUHATHE PELICHUHN IPYIIIOii);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pelleHUs (U3NYECKON 3alayd WU IJ1aHa
UCCIIEIOBAHMSI C Y4ETOM HUMEIOUINXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh IIpeIjiaraéMble BApUAHTHI PEILICHUI;

JIeNIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, 3MOUHUOHAJIBHBIA HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATH IPUUYMHBI TOCTUKEHUS (HEAOCTUIKEHUS) pE3Y/IbTATOB AE€ATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NIECKOTO
UCCJIEIOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTyalui, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEIU U YCIOBUAM;

CTaBUTH ce0s1 HA MECTO APYroro 4ejaoBeKa B XOJ€ CIOpa WIM AUCKYCCHH HAa HAyYHYIO
TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HAaBaTh CBOE MpaBO Ha OIMMOKY NpU pEUICHWH (GHU3UYECKUX 3aqad WId B
YTBEPKJICHHSIX HA HAY4YHBIE TEMBI M TAKOE K€ IIPABO APYIOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K kxoHny oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHe M XUMHYECKHe sBJIEHHs, HaOIIOJEeHuUE,
OKCIIEPUMEHT, MOJIENb, TUTIOTE3a, CIUHHUIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BelllecTBa (TBEPIOE, XKMIKOE, ra3o00pa3zHoe), MEXaHUYECKOoe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOMAsE cuia, aedopmarust (ympyrasi, IUIacTUYeCKasi), HEBECOMOCTb,
COOOIAOIINECS COCYIbI;

pasnnyath siBiieHus (1udQy3us, TEII0BOe IBUKEHHE YacTUIl BELIECTBA, PABHOMEPHOE
JIBI)KEHUE, HEPaBHOMEPHOE IBW)KCHUE, WHEPIHsS, B3aUMOJICHCTBHAE Tell, paBHOBECHE
TBEP/IBIX TEJ C 3aKPETIEHHOM OChIO BpallleHHs], iepeiada JaBlIeHus TBEPIbIMU TeJIaMH,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe MAaBlieHHe, IUIaBaHUE TeJ, MPEeBPaLICHUs
MEXaHUYECKOW YHEPTHH) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3MYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUHM B OKPY)KAIOLIEM MHpE, B
TOM 4YHcie (u3nueckue sSBICHHS B MPHUPOJE: NMPUMEPHI ABWKEHHS C Pa3TUYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpPHUpPOJE, NEHCTBUE CHIIBI TPEHUS B NPUPOJIE U
TEXHUKE, BIMUSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHU3M, IJIaBaHUE DHIO,
pBIYard B TeJe YeIOBEKa, MPH 3TOM IEPEBOIUTH MPAKTUIECKYIO 3a/a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBICHHIH;



ONKCHIBATh U3yYCHHbIE CBOMCTBA Te U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BpeMs, MYyTb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSYKECTH, BEC TEJIA, CUJIa TPEHUs, 1aBlieHue (TBEPIOTO
TeNa, KUAKOCTH, ra3a), BBITAJIKMBAIOLIAS CUJIA, MEXaHU4YecKas padoTa, MOIIHOCTb,
IUIEYO CHUJIbI, MOMEHT CHJIbl, KO3(PQPUIIMEHT TMOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KMHETHYecKass U MOTEHLHUaJIbHAsl DHEPrusi), MpH OMNHMCAHWU MPABWIBHO TPAaKTOBATh
(U3HYECKUI CMBICIT UCTIOIB3YEMbIX BEJTMYUH, X 0003HAYEHUS U €IUHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAWTHh (OPMYIBI, CBS3BIBAIONIME MAHHYIO (DU3UYECKYI0 BEIUYHHY C
OPYTMMH BEJWYMHAMM, CTPOUTH TpadUKH HM3YyYEHHBIX 3aBUCHMOCTEH (PU3UUECKHX
BEJIMYUH;

XapaKTepru30BaTh CBOWCTBA Tell, (PU3HUECKUE SABICHUS U IPOLIECCHI, UCIIOB3YS MPaBUIIa
CJIOKEHHUs CWII (BIOJIb OJHOM MpsiMOii), 3aKoH I'yka, 3akoH [lackans, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pblyara (0OJ0Ka), «30JI0TO€ TMPaBHIO» MEXAaHUKH, 3aKOH
COXpaHEHMsI MEXaHWYECKOW 3HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa U 3aIUCBIBATh €r0 MAaTeMAaTUYECKOE BHIPAKECHUE;

00BACHATH (PU3UUECKHE SBICHHUS, IPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii  NPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIBIATH  IMPUYUHHO-
-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OObSICHEHUE U3 1—2 TOTHYecKUX 1IaroB ¢ Onopoii Ha 1—
2 W3y4YCHHBIX CBOWCTBA (DM3MUCCKUX SBJICHHUN, (U3MUYSCKUX 3aKOHA  HIU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [EWCTBUSA, HCIONB3YSA 3aKOHBI U (OPMYIIBL,
CBSI3bIBAIOIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIN3a yCIIOBHS 3a/1a4H 3aITHChIBATH
KpaTKOE YCJIOBHE, IMOJACTaBIATh (hU3HUECKHE BETUYMHBI B (POPMYJBl U MPOBOIUTH
pacuéThl, HAXOIUTh CIPABOYHBIC [aHHbIC, HEOOXOAUMBIC MJIi pEIIeHUs 3a1ad,
OLICHUBATh PEATTMCTUYHOCTD MOTYYCHHOH (PU3MUECKON BEITNUHUHEI,

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTH MPHU MOMOIIH (PU3HUECKUX METOJIOB,
B OIMCAaHUU HCCJIENOBAaHUS BBIJCIATH IPOBEPSIEMOE MPEANOIoKeHHe (TUIIOTE3Y),
pa3ianyaTh ¥ UHTEPIPETUPOBATH MOJTYYCHHBIH pe3yNnbTaT, HAXOAUTH OIIUOKU B XOJE
OTBITA, JE€JIaTh BBIBOJIBI 110 €r0 PE3yibTaTaMm;

MIPOBOJIUTH OMBITHI 1O HAOMIOJAEHUIO (U3UYECKUX SBJICHUN WU (PU3UYECKUX CBONCTB
Ten: (GopMynaHpoBaTH TMPOBEpPSEMbIE MPEANONOKEHHs, COOUpaTh YCTaHOBKY W3
IPEJI0KEHHOTO0 000PYAOBAHNUS, 3aIIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITNOJHATH NPSIMblE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tela, 00bEéMa, CHUIIbl U
TEMIEPATYpPbl C UCHOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIUCHIBATH
MOoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH U3MEPEHUI;
MPOBOAMTH MCCIECIOBAHNE 3aBHCHUMOCTH OIHOW (DPM3UYECKOW BETUYMHBI OT JIPYrod C
UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTU IIyTH PABHOMEPHO JIBHXKYILIETOCS
TeJla OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCHUMOCTH CWJIBl TPEHHS OT TIUIOIIAaN
COTIPUKOCHOBEHUS TEJI, CHJIBI YIIPYTOCTH OT YIJWHEHHUS TPYKUHBI, BHITAJTKHBAIOMIEH
CWIBI OT OOBEMa MOrpyKEHHOM 4YacTM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCUMOCTH OT TUIOTHOCTH TeNla, OT TNIyOWHBI, Ha KOTOPYIO TOTPYKEHO TeJo,
YCIIOBUYM TMJaBaHUS TeN, YCIOBUWM pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCiIeOBaHUs, COOMpaTh YCTAaHOBKY M  BBIMOJIHATH
U3MEpEeHUs, cleaysl MpPeIoKEHHOMY IJIaHy, (PMKCUpPOBAaTh pPe3yNbTaThl MOJYYEHHOMN
3aBUCHUMOCTH (PU3UYECKHX BEIMYHH B BUJIC MPEAIOKEHHBIX TaOIUIl ¥ TpadUKOB, e1aTh
BBIBO/IbI 110 pPE3yJIbTaTaM UCCIEAOBAHUS;



MPOBOAUTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrOo Tejla, Cuila TPEHUsI CKOJIbBKEHHUs, [aBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAsl CHUJIA, JEMCTBYIOLIAss Ha IMOIPYKEHHOE B KHUJAKOCTb TEJO,
KO3(PHUIMEHT TOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
MHCTPYKIUU: [IPU BBINOJIHEHUU U3MEPEHUI coOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYMCIIATh 3HAYEHUE NCKOMOU BEJIMYNHBIL;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000opyI0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECsS COCYAbl, 0apOMeTp, phlyar, MOABMKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha HX ONMCAaHHUA (B TOM 4MCIE: MOALIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THUJIPABIMYECKUN IMpPECcC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONB3Ysl 3HAHHS O CBOMCTBAX (PU3UYECKHX SIBICHUH U HEOOXOAMMBIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHUHA B TIOBCEJAHEBHOW JKU3HH JUIA OOECIICUCHUS
0e30macHOCTH NIpU OOpalleHuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpY’Karolllen cpeae;

OCYIIECTBIISITh OTOOp HMCTOYHWUKOB HH(popManmu B MHTEpHETE B COOTBETCTBHU C
3a/IaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUN U yTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIACIATH WH(POPMAIIHIO, KOTOPAst SBISIETCS TPOTHBOPEUYUBON
WJI MOKET OBITh HEIOCTOBEPHOI;

UCIIOJIb30BaTh MPU BHIIIOJIHEHUH y4eOHBIX 33aJJaHUN HAayYHO--TIONYJISPHYIO JIUTEPATYPY
(bu3NYECKOro coepKaHusl, CIPaBOYHbIE MaTepHallbl, pecypchl ceTu IHTepHeT, BlnaaeTh
npuéMaMM KOHCHEKTHPOBAaHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHChMEHHBIE M YCTHBIE COOOIIECHUsI HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NYECKOTO COAEPIKAHUS, B TOM YHCIIE MyOJINYHO JeNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YY€OHBIX HCCIIEI0OBAaHUM, IPU 3TOM
IPaMOTHO HCHOJb30BAaTh M3YyYCHHbIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
COIPOBOKAATH BBICTYIIJIEHUE NIPE3EHTALUENH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeaensiTh 0013aHHOCTH B
IPYNIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE, YUUTHIBAas MHEHUE OKPYKAIOIIHX.
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IloaroroBka u yuactue Bo | bubamoreka [IOK

11 ®dusuka - HayKa 0 MPUPoJe 2 Beepoccuiickoi https://m.edsoo.ru/7f4161
OJIMMITNAaAC MKOJIBbHUKOB 94
EctecTBeHHOHAaYyYHEIN METON Bubmzorexa LIOK
1.2 i 2 https://m.edsoo.ru/7f4161
[MO3HAHUSA
94
bu6nmoreka [JOK
1.3 Ddusnueckre BETUINHEI 2 1 1 https://m.edsoo.ru/7f4161
94
Hroro mo pazneny 6

Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BellleCTBA

2.1 CtpoeHue BeliecTBa 2 1
29 JIBM>KE€HHE M B3aUMOJCHCTBHE 9

' YaCcTHUI] BEIIECTBA
2.3 ArperaTHbie COCTOSIHHSI BEIIECTBA 1

190 ner co nust
poxenust Anbdpena
bepnxapna

Ho0ens, mBenckoro
n3obperarens
(ur(popManOHHOE
coobmenue) - 21.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/7f4161
94

bu6mmorexa [IOK
https://m.edsoo.ru/7f4161
94

bu6mmoreka [JOK
https://m.edsoo.ru/7f4161
94



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

Hroro no pazneny

5

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl

3.1 MexaHnndeckoe ABHKEHIE 3
3.2 WHueprus, macca, TNIOTHOCTh 4
3.3 Cuna. Bunp! cun 14

Utoro no pazneny 21

Bcepoccutiickuit YPOK
"DKonorus u
sHeprocoepexeHue"

Yuactue B WHTEPHET-

onmummnuazne o ¢puzuke CII6IY
460 ner co HHA POXKICHUA

I'amuneo lanmunes
(ur(OopManIOHHOE
coobmienue, MIpe3eHTAaIHs)
15.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/7f4161
94

bu6mmoreka [IOK
https://m.edsoo.ru/7f4161
94

bu6mmoreka [IOK
https://m.edsoo.ru/7f4161
94

Pa3nen 4. /laBienue TBEPABIX TeJ, KUAKOCTEH U ra3oB

[asnenue. Ilepenaua naBnenus

4.1 TBEPJBIMH TEJIAMHU, KUJKOCTIMHU 4
U razaMu
4.2 JlaBlieHME KUIKOCTH 4
4.3 ATMochepHoe naBieHne 6
44 JlelicTBUE KUIKOCTH U Ta3a Ha y
' NOTPYKEHHOE B HUX TEJIO
Hroro no pasneny 21

90 5ier co qHSA poKIEHUS
1O0.A T'arapuna
(cooOmieHue,
npe3eHTanums) - 09.03.2024
[TpoBeneHue BHEKIIACCHBIX
MEPOIPUATHI B paMKax
"Henenu npeamMeToB
€CTECTBEHHO-HAYYHOT'O
nukia”

bu6mmoreka [IOK
https://m.edsoo.ru/7f4161
94

bu6nmoreka [JOK
https://m.edsoo.ru/7f4161
94

bu6mmoreka [IOK
https://m.edsoo.ru/7f4161
94

bu6mmorexa [IOK
https://m.edsoo.ru/7f4161
94



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
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

Pa3zgea 5. Pabora u MOIIHOCTH. JHEPrust
12 ampens - lenb bubnmoreka [JOK
5.1 Pa6ota u mourHOCTH 2 KOCMOHABTHKHU https://m.edsoo.ru/7f4161
(npe3enTanusi, 94
coobmente) bu6mmoreka [IOK
5.2 [IpocTeie MexaHU3MBbI 6 2 https://m.edsoo.ru/7f4161
94
bubmuorexa [JOK
5.3 MexaHnuecKkast SHepTrHs 4 2 https://m.edsoo.ru/7f4161
94
Uroro no pazueny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 5 11
I[MTPOT'PAMME
IMMOYPOUYHOE INIJTAHUPOBAHUE
KonuyecTBo yacoB
Nen/m | Tema ypoka Beero KonTpoabHsbie IIpakTuyeckue Jara u3yyeHus
padoTbI padoThbI (yuyeOHas1 Hemes1)
1 ®du3nka — Hayka o Ipupoje. SBiaeHus npupoasl 1 1
2 Metoabl HAy4YHOTO MTO3HAHMUSL. 1 1
3 Ouznyeckue BEIMYMHBI U UX U3MEPEHHE 1 2
4 ToyHOCTB M OTPEIHOCTD U3MEPEHUS 1 2



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

JlaGopaTopHas padota "OnpeaeneHue moka3aHui

5 1 3
HM3MEPHUTEIBHOTO Mprudopa"
CraproBas quarHoctuueckas pabora 1
CtpocHue BeliecTBa. 1

3 Jlaboparopnas padota "OnpeneneHue pa3mMepoB 1 4
MaJjbIx Ten"

9 JIBM>KCHHE YacTHUIl BEIICCTBA 1

10 BzaumopeiictBue Monexyn 1

11 ArperatHbie cocTosiHUs BemecTBa. OCOOEHHOCTH 1 6
arperaTHbIX COCTOSTHUHN BOIBI

12 Mexanunueckoe nBuxkeHue. PaBHomepHoe u 1 6
HEPaBHOMEPHOE JIBIKCHUE

13 Ckopoctb. EnuHuiel ckopoctu 1 7

14 Pacuer nyt ¥ BpeMeHM IBUKEHUSA 1 7

15 Wuepuus. 1 8

16 Bsaumoneiictsue Ten. Macca tena 1 8

17 Jlaboparopnast pabora "N3mepenne maccol Tena" 1 9

18 JlaGopatopHnas pabora "M3mepenue oobema 1 9
TBEepaoro Tena"

19 [TnoTHOCTH BemecTBa. Pacyer macchl 1 00beMa 1 10
TeJa Mo ero IIOTHOCTH

20 Pemenue 3ampau no reme "[lnotHocTh BemecTa" 1 10

21 Jlaboparopnas pabota «OnpeneneHne mioTHOCTH 1 1
TBEPAOTO TENa»

22 Cuina Kak XapaKTepUCTHKA B3aMMOICHCTBHS TEI. 1 11




23 SIBnenune TsaroreHusa. Cuia TSHKECTH 12

24 Cuna ynpyroctu. 3akoH ['yka 12

o5 CBs3b MEXKY CUJION TSXKECTH M Maccol Tena. Bec 13
Tena.

26 W3mepenue cui. AuHamomeTp 13

97 Jlaboparopuas padota "VcciienoBanue CUIbI 14
ynpyroctu"

08 Jlaboparopnas padota "I pagyupoBaHue mpyKUHbI 14
Y U3MEPEHHE CUJI JMHAMOMETpoM"

29 CrnosxeHue IByX CHJI, HAIIPABJICHHBIX 10 OJHON 15
psIMOM. PaBHOZEHCTBYIOIIAs CUIT

30 Cuuia TpeHus u e€ BUAbL. TpeHue B IpUpoOJIe U 15
TEXHHUKE
Jlaboparopnas pabota «3ydyeHne 3aBUCUMOCTH

31 CUJIBI TPEHUS CKOJIBKEHUS OT IJIOIIA N 16
COMPUKOCHOBEHHUS TEJ U MPKUMAIOIIEH CHUITBD)

32 KonrtponsHas pabora o reme «Cribh» 16

33 Hasnenne. CriocoObl yMEHBILIEHUS M YBEITMUEHUS 17
JIaBJICHUS

34 Pemrenue 3amau Ha pacuer qaBiaeHUs 17

35 JlaBieHue rasa. 18

36 3axoH ITackais 18

37 JlaBlIeHHME B KUJKOCTH U T'a3e, BBI3BAHHOE 19
JIEHCTBUEM CHIIBI TSDKECTH

38 Pacuer naBieHust )KMAKOCTH HA THO U CTEHKH 19

cocyna




39 Pemenue 3amay Ha pacueT JaBICHUS B KUJIKOCTH 20

40 CooOlmiarommecst CoCcyabl 20

41 Bec Bo3ayxa. ATMocdepHoe naBieHre 21

42 N3mepenue armocheproro nasienus. Onpit 21
Toppuuennu

43 Bapomerp-anepoun. AtmochepHoe gaBlieHHE HA 99
Pa3IMYHBIX BBICOTAX

44 Manometpsl. [TopiiHeBo# KUIKOCTHBIN HACOC 22

45 IManpaBnmueckuii mpece 23

46 CamocrosTenbHas pabota o Teme " JlaBnenue. 93
ATmocdepHoe naBneHue"

47 JleiicTBHE )KUAKOCTU U Ta3a HA IOTPYKEHHOE B 24
HUX TeJIO.

48 ApxumenoBa cuiia
JlaGopatopnas pabora «3yuenue

49 BBITAJIKHABAIOIIEH CUIIBI, IEUCTBYIOIIEH HA 24
MOTPYKEHHOE B KHUJIKOCTh TEIIO)

50 [InaBanue Ten 25

51 [TnaBanue cynos. Bo3ayxomnaBanue 25

52 Pemrenue 3anau no reme « ApXuMeI0Ba CUIa» 26

53 KonTponbHas pabora no teme «ApxXxuMezoBa cuia. 26
[ImaBanue Ten»

54 Mexanunyeckas padota 27

55 MoIHOCTE 27

56 [Ipocteie MexaHu3MbI. Peryar 28




57 MowmeHT cuibl 1 28

58 Jlaboparopuast pa60"Ta "BrisicHeHUE YCIOBUS 1 1 29
paBHOBECHSI pblyara

59 [IpuMeHeHue npaBuiia paBHOBECUS pblUara K 1 29
0JIOKY

60 "3onoToe nmpaBmiio" MmexaHuku. Koapdumunent 1 30
MIOJIE3HOTO JACHCTBUS MEXaHU3Ma

61 Ha60paT013Haﬂ pabora ""OnpezleneHHe KIIJ] 1 1 30
HAKJIOHHOM IJIOCKOCTH

62 Mexanunueckas sHeprus. Kunernueckas u 1 31
MOTEHIMAIbHAs SHEPT U

63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU 1 31

64 KonTponpHas padora o Teme «Padora u 1 39
MOIIHOCTb. DHEPTHUS»

65 HTOroBelii KOHTPOJIBHBIN TECT 1 32
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme

66 " " 1 33

MexaHnn4eckoe JBHKEHUE

67 PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o Teme 1 33
"JlaBneHrEe TBEPABIX TEJ, KUIKOCTEN U Ta30B"

68 PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o Teme 1 34
"Pabora. MormHocTs. JHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 11 34




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
®dusmka: 7-i kiacc: 0a30BbI ypoBeHb: yueOHUK, 7 kiacc/ Ilepeimkun M.M., BanoB A.U.,
Axunonepnoe o6mectBo «M3natenberBo «lIpocBenienue

METOANYECKHUE MATEPHAJIBI U151 YYUTEJIA
BonkoB B.A., Ilomonckuii C.E. Iloypounbie pa3paboTku 1o ¢usuke Kk ydeOHUKAM
A.B.Ileprimkuna (M.:/Ipoda); C.B.I'pomoa, H.A.Poaunoii (M.: IlpocBenienne). 7 kiacc

HOUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6



