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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKEe Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrIyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTENIbHON MPOTrpaMMbl, MPECTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€TtoMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konnenuuu npenoiaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHHUIO (PM3MYECKUX 3HAHUH, W Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOywaronuxca. B mporpamme 1o (u3MKE  YYUTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAyYHBIX Y4E€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUsI.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPa3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJBKY (PH3MUYECKHE 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SABJICHUMH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUHYIO0 KapTUHY MHpA, NPEJOCTABISIET HauOoyee sSCHbIe
oOpasibl MPUMEHEHUsI HAYYHOTr0 METO/a MO3HAHUs, TO €CTh Croco0a MoJydeHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEecKOTo OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune @u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEAIOJIaracT yBEpPEeHHOE
BJIJICHUE CIEAYIOUUMHA KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOITUMU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PU3NKK HAa YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®eneparuu, peaan3yronmx



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn MunucreperBa npocemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3uKku Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJIEHMsI OOYyYarOIIMXCS K HAayYHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYadbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHKME HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHHMH TPUMEHATH (U3HUECKUE 3HAHUA U HAyYHbIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PU3MKK AJI Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOM  AESATENbHOCTHU, CBA3aHHOW C (PU3MKOHN, TMOJArOTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3yuyeHUIO (U3UKK Ha
yIi1yOlIEHHOM YpOBHE B paMKaX COOTBETCTBYIOLIUX Ipo¢uiieit o0yueHust Ha ypoBHE
CpeaHero oo1ero oopa3oBaHuUsl.

JlocTmxeHne 3TUX IIesied MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIM3UPOBATh U OOBSCHSITH (PM3UYECKUE SIBJICHUS Ha
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PaCU€THBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
PAKTUKO-OPUEHTUPOBAHHEIE 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkne BEIUMYUHBI, BBIIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJyYEHHbIE JaHHBIE U J1€71aTh BHIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3HKH, HHTEPIIpETalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUHY;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHOMN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYECcKO HAYKH.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBieHus npupoiabl (3JIEMEHTHI COJEp KaHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DuU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NyecKux BETUYHH.
W3mepenne Qusuveckux BeauuuH. OTanoHbl. @Dusmdeckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuii. [lpaBuna 6e3onacHoro Tpynaa npu padoTe ¢
nabopaTopHbIM o0opynoBaHuEeM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aroT npupoy. EcrecTBeHHO-
HAay4YHbId METOJl TO3HAHWS: HaAONIOJCHHE, ITOCTAaHOBKAa HAYyYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabOmogaemMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOZEIIEH.

Jlabopamopnwie pabomol u onvimol.

OmnpeneneHue UEHbI IeJIEHUS IIKaJIbl U3MEPUTEILHOTO TpUdOpa.

W3mepeHne pacCTOSHUMN.

N3mepenue minomaan u o0béma. Meroa naneTk.

W3mepeHne BpeMeHHU.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psaoB.

Pa3znen 2. IlepBoHayaibHbIE CBeJCHUS 0 CTPOCHUH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, X pa3Mepbl U Macchbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temneparypoil. bpoyHoBckoe npmxenue. Juddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlabopamopuvie pabomel u onvimel.

OreHKa quaMeTpa aToMa METOJIOM PSAOB (C MCIOJIb30BaHHEM (oTorpaduii).

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe paBwxenue. Ilyre u  mnepememienne. PaBHOmMepHOE U
HepaBHOMEepHOe JBrkeHHe. CBOOOJHOE MajieHue Kak MpUMep HEPaBHOMEPHOTO



nerokeHust tenn. Ckopoctb. CpenHss CKOPOCTh HNPpH HEPABHOMEPHOM JABUKECHHM.
Pacuér myTu U BpeMeHU ABUKEHUS.

['paduwkn 3aBUCHMOCTEW BEIWYMH, OMHMCHIBAIOIIMX JBIOKeHHE. OOrme
NOHATUS 00 OTHOCHUTENBbHOCTU JBWXKeHUsA. CIoKEeHHEe CKOpOCTeH s Tell,
JBHOKYIIUXCS MMAPaJUIENbHO.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aumopeilcTBHEe Tel Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBIKEHHMS Teil. Macca Kak Mepa MHEPTHOCTH Tella B
MOCTyNaTeIbHOM JBWXEHUU. [InoTHOoCcTh BemecTBa. CBS3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJl B eAuHuIe 00béMma BemectBa. CMecH M CIUIABBI
[TloBepXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuiia Kak XapakTepucTUKa B3auMmojeicTBus Teil. Cuila ynpyrocTd U 3aKOH
['yka. MI3Mepenune cuibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOIBXKEHUS W TPEHHE IOKOs, BSI3KOE TpeHue. TpeHue B Mpupojae u
TEXHUKE.

Jlabopamopnvie pabomul u onvimaol.

OnpeneneHne CKOPOCTH PABHOMEPHOTO JIBIKEHUs (IIapuKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuKa IIo
HAKJIOHHOM TIOCKOCTH.

OrnpenenieHue Macchl.

OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

OneIThI, JIEMOHCTPHUPYIOUIUME 3aBUCHUMOCTh pacTsikeHus (nedopmarun)
MPY>KUHBI OT MIPUIIOKEHHOMN CHUIIBI.

OMNBITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIbl TPEHUS CKOJIBKEHUS OT CUJIBI
JIABJICHHS M XapaKTepa COMPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBnenusi. CnocoObl yMEHbBILIEHUS U YBEJIMUEHUS JABIICHUS.
JlaBnenue raza. 3aBUCUMOCTb JaBJIeHUs ra3a oT o0béMa u Temnepatypsl. [lepenaua
JaBJICHUS] TBEPABIMU TEJaMHU, SKHAKOCTAMM U Tra3aMu. 3akoH [lackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh ~ JIaBJICHHMSI  JKUJKOCTH  OT  TUIYyOMHBI  TOTPYKCHHS.
I'uapocratuueckuii  mapagokc. CooOmaroniuecss cocyabl. [ 'mapaBindeckue
MeXaHU3Mbl. Vcrionp30BaHuEe BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y CTpoiCTBO BOAONIPOBOAA.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3ymiHONW 00o0noukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHoro



JaBJICHUS. 3aBUCHMOCTh aTMOC(EpHOro JAaBIEHUS OT BBHICOTHI HaJl yPOBHEM MOPA.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOSHUKHOBEHHUS BHITAJTKUBAIOIIEH
(apxumenoBoif) cuibl, moarekanue. [lnaBanue ten. BozmyxoraBanue.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpyX EHHOM B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BHITAIKUBAIOLIEH CUIIbL, IEWCTBYIOLIEH HA TEJIO, OTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEH HA TEJIO B
KUAJKOCTH, OT MacChl TENA.

OneITBl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOIIEH  CHIIBI,
JEHCTBYIOLIEH Ha TEJNO B KUJIKOCTH, OT 00bEMA MOrpyKEHHOHN B XKUAKOCTh YacTU
TE€JIa U OT INIOTHOCTHU KUIKOCTH.

Pa3zgeua S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast padoTa JJ1sl CUJl, HAPaBJICHHBIX BAOJb JUHUU MTEPEMEIICHHUS.
MomHoCTb.

[TpocTele MeXaHWU3MBI: pblYar, BOPOT, OJOK, IOJUCHACT, HaKJIOHHas
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [Ipasumo
MoMeHTOB. [IpuMeHeHHe TmpaBuia paBHOBECHsI phlyara K OJOKy. «30510TO€
npaBuio» mexanuku. KITJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, KUBBIX OpraHu3Max.

Mexanuueckass »Heprus. KuHernueckas M NOTEHIUAIbHAS 3HEPIUS.
[IpeBpalieHre OTHOTO BUIA MEXAHWYECKOW SHEPTUH B APYTrOW. 3aKOH COXPAHEHUS
Y TIPEBPALLECHUS DHEPTUN B MEXAHUKE.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne yCciioBUi paBHOBECHs pblyara.

N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

W3yuyenue npaBuiia peluara JJis MOABUKHOTO W HETIOJABUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBu’HOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenre padOThl CHIIBI YIIPYTOCTU NMPHU MOABEME IPYy30B MPHU MOMOLIH
MOJIBYKHOTO OJIOKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA BA3OBOM YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

N3ydenne (u3uKu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAMpPaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IMPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00I1Ier0 00pa3oBaHUs
y obydarorerocss OyayT copMUpOBaHBI CICAYIONTNE JTUYHOCTHBIE PE3YJIbTATHI B
YaCTHU:

I)nampuomuueckozo éocnumanus:

MPOSIBJIEHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUKCKOMN
bu3nYecKoil HayKH;

IIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2)2parcoanckozo u 0yxo6Ho-HPAGCMEEHHO20 60CHUMAHUA:

TOTOBHOCThH K aKTUBHOMY YYacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUYMMBIX
U 3TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUMN
busuKy;

OCO3HAHHME BAXHOCTH MOPAJIBbHO-3TUYECKUX TMPUHIIMIOB B JACSATEIbHOCTU
Y4EHOTO;

3)acmemuuecko2o 60CRUmMAaHUA:

BOCIIPHATHE ICTETUYECKUX KAa4eCTB (PM3MUECKOW HAyKW: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4)yennocmu HAyUHO20 NOZHAHUA:

OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO WHCTPYMEHTa
II03HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTUHM, BAXXHEHIIECH COCTaBIISIONIECH
KYJIBTYPBIL;

OpUEHTaIMsl B JIEITCJIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAYYHOW JFOO03HATEILHOCTH, MHTEpEca K HCCIEI0BATEIIbCKOM
JEATEIIbHOCTH;

S)popmuposanusa Kyiemypot 300p06bsa U IMOYUOHATLHO20 ONAONOAYUUA:

OCO3HAHME IIEHHOCTH Oe30macHoro obpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAIITHUX YCIIOBHUSIX;



c(hOpMHUPOBAHHOCTh, HaBBbIKA pedIeKCHU, TMPU3HAHWE CBOETO IIpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;

6)mpyooeozo éocnumanus:

aKTUBHOE y4YacTH€ B PEIICHUHM MPAKTHUYECKUX 3a/ad (B paMKaxX CEMbH,
o0pa3oBaTenbHON OpraHu3alu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOU
HaIPaBJICHHOCTH, TPEOYIOMNX B TOM YUCIC B (PU3NUECKUX 3HAHWM;

HWHTEPEC K MPAKTUICCKOMY M3yUEHUIO MPOodheCcChid, CBSI3aHHBIX ¢ (PU3UKOM;

[)IKon02uuecKko20 6ocnumanus:

OpUEHTAallMd Ha MpPUMEHEeHHE (U3MYECKUX 3HAHWM JUIsl pEelIeHHs 3aaad B
00JIaCTH OKPY’KAIOIIEH Cpeibl, JIAHUPOBAHUS MTOCTYIKOB M OIIEHKH UX BO3ZMOMXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

OCO3HaHME TJIOOATBHOTO XapaKTepa IKOJIOTMYECKUX MpoOJieM W MyTed ux
pelieHus;

8)adanmayuu K u3MEHAIOUWUMCA YCTI0BUAM COUUAILHOU U RPUPOOHOTL
cpeowvl:

MOTPEOHOCTh BO B3aMMOJCUCTBUU TPHU BBHIMIOJTHEHUU WCCIECIOBAaHUN U
MPOEKTOB (PU3NUECKOI HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBIIIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4epe3 IPaKTHYECKYIO
JIEATENIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, TIOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBIICHUSIX;

OCO3HaHHE ASHUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 00JIacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B NPUOOPETEHHH HOBBIX (U3UUYECKUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBISATH B3aMMOCBS3HU MPUPOJIbI, OOIIIECTBA U
HYKOHOMHKH, B TOM YUCJIE C UCTIOJIb30BaHUEM (HU3HUECKUX 3HAHUM;

OLICHKA CBOMX [JIEUCTBUM C Y4YETOM BIHSHUA HAa OKPYXAIOIIYI0 Cpeny,
BO3MOKHBIX TJI00aJIbHBIX TTOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHUs MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHPOBAHBI MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIE TCHUCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBIISITH U XapaKTEPU30BaTh CYLIECTBEHHbIE PU3HAKNA OOBEKTOB (SIBJICHUI),
KJIACCU(PUIIUPOBATH UX;

BBISIBJISITH 3aKOHOMEPHOCTU U MPOTHUBOPEUHUS B pacCMaTPUBAEMBIX (akTax,
JAHHBIX U HAOJIIOJIEHUSAX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;

BBISBJISITh NPUYMHHO-CIEJCTBEHHBIE CBS3M IPU H3YYEHUH (PUINYECKUX
SBJICHMA M IIPOLIECCOB, JI€NaTh BBIBOJbI C HCIIOJIb30BAHUEM JEIAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHWH, BBIABUraTh THUIOTE3bl O  B3aHMMOCBSI3SX
(u3NYECKUX BEJIMUMH;

CaMOCTOSITENIFHO BBIOMpATh CrOco0 pemeHus yueOHoU (u3nueckod 3amgauu
(cpaBHEHUE HECKOJBKHX BAPUAHTOB PEILEHUs, BHIOOp HanboJiee MOAXOASIIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

MICITOJIB30BATh BOIPOCHI KaK HCCIIEJOBATEIbCKUI HHCTPYMEHT ITO3HAHMS;

IIPOBOJUTH MO CaMOCTOATENIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3HUUECKOTO SIBICHUS;

OLICHMBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, MOTYUYEHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJibTaTaM
IPOBEAEHHOIO HAOJIIO/IEHUS, OIIBITA, UCCIIEIOBAHMS;

POTHO3MPOBATh BOZMOXHOE JAJIbHEWIIEE Pa3BUTHE (PU3HMUECKUX MPOLECCOB,
a TaKKe BBIJBUTaTh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora c nunopmanueii:

IPUMEHATh PA3JMYHBIE METOJbI, NHCTPYMEHTBI M 3aIIPOCHl MPHU IOUCKE U
oTOOpe MH(POPMALIUU WU AAHHBIX C YYETOM MPEASIOKEHHON yueOHOH (hrU3MUeCcKOit
3a/1aui;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HHPOPMAIIIIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTABICHMUS;

OLICHMBATh HAAEKHOCTh HMHMOpPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
y4HUTENEM MU CHOPMYITHPOBAHHBIM CAMOCTOSATENBHO;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBIICHUS
uHbOpMaAllMU W WJUIIOCTPUPOBATH peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 nX KOMOMHAITUSMU.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YueOHbIe 1elCTBUS:
B X0/JI¢ 00CYXJIeHHsI y4eOHOT0 MaTepuaa, pe3yJibTaToB JabopaTOPHBIX paboT
U TIPOEKTOB 3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOM TEMbI U BBHICKA3bIBAThH
WJIcH, HAICJIICHHBIE Ha pEIICHHE 3a/Jayd W TOoJJep)KaHHue OJaroenaTeIbHOCTH
OOIICHMS,



COIOCTABIISATh CBOU CYXKJICHHSI C CYXKIACHUSIMU JPYTUX YYACTHUKOB UAjOra,
OOHapyXHBaTh Pa3IUUHUE U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;

nyOJIMYHO TMPEACTABIATh PE3YJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJIBHON
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LEIH COBMECTHOW JESATENIbHOCTH, OPraHU30BbIBATh JEHCTBUS IO
e€ MOCTWKEHUIO: paclpelesaTh poJid, OOCYXAaTb MPOLIECCHl M PEe3yNbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJEH;

BBIIIOJIHATh CBOKO YacTh pPa0OTHI, TOCTUTas KadeCTBEHHOIO PE3yJIbTaTa IO
CBOEMY HAaNpaBJICHUI0 U KOOPAUHUPYS CBOM JCHUCTBUA C APYTMMH YICHAMH
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOATENBbHO C(POPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeryisiTuBHBIe YHHBepCaJbHbIe y4eOHble JAeiicTBUS
Camoopranuzamnus:

BBISIBJISATh IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOUIUX IS
perieHus pU3NIECKUX 3HAHMIM;

OPUEHTHPOBAThCSI B Pa3IMUHBIX  MOAXOJAX  MPUHATUS  pElIeHUi
(MHIUBUYaJIbHOE, IPUHATHE PELIECHUS B TPYIIIE, IPUHATUE PELICHUH MPyIIon);

CaMOCTOSITEJIbHO COCTAaBJISTh AJITOPUTM pelIeHUs (PU3NYECKOM 3ajauu Win
IJIaH HCCIEJOBaHUS C Y4YETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pELICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS)  Pe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATENBHOCTh (B TOM 4YMCIE B XOJ BBIIOJHEHUS
(GU3MYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
WU3MEHUBIINXCS CUTYallMi, YCTAHOBIIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEJIU U YCIOBUSAM.

CTaBUTh ce0sl HA MECTO JAPYroro yejaoBeKa B XOJ€ CIopa WIH JUCKYCCHU Ha
HAY4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHUS U JOTHKY JPYToro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIity 00y4yeHus ¢ 7 Kaacce npeIMETHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCITOJIB30BATh MOHATHUS: (PU3NUECKHE ¥ XMMHUYCCKHUE SBIICHUS, HaOIIOICHHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NYECKUX BEIIMUUH, AaTOM, MOJICKYJIa,
arperaTHble  COCTOSIHMsSI  BemiecTBa  (TBEpHOE,  KUIKOE, Tra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYyIOIIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEILIECTBA, PABHOMEPHOE [B)KECHUE, HEPABHOMEPHOE JIBH)KEHUE, WHEPIU,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepejaya JaBJICHUS TBEPABIMU TeJIaMH, XUJKOCTSIMU M Ta3aMmH, aTMoc(epHoe
JIaBJICHNE; TJIaBaHKE TEJI, TPEBPAILCHNUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIMBITOB, JEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puznueckue SIBJICHUS B MPUPOJC: MPUMEPHI JBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM W HEKHBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUSsI, YIPYTrOCTU B MPUPOJIE U TEXHUKE, BIMSHUE aTMOCHEpPHOro JaBJjICHUS Ha
YKUBOM OpraHu3M, MJIaBaHue PbIO, pblYary B TEJIE YeI0BEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/1a4y B yUeOHYIO, BBIIEISATH CYIIECTBEHHbIC CBONCTBA (TIPU3HAKN)
(bU3NYECKUX SBJICHMI;

OMHUCHIBATh HU3YyUYCHHBIE CBOMCTBA TENl W (PUIMUECKUE SBJICHUS, HCIOIB3YS
bu3nUecKue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTh, CHJIa YIOPYrOCTH, CHJIa TSDKECTH, BEC Te€ja, CUJla TPEHHUS, NaBJICHUE
TBEPJIOTO TeJa, TABJICHUE CTOI0A )KUIKOCTH, BBITAJIKUBAIONIAS CUJIa, MEXaHUYECKas
paboTa, MOIIHOCTb, IUJIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIMEHT TMOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKasl ¥ TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HaueHUs W EAUHUIBI (PU3WYECKUX BEIUYMH, HAxXOIUTh (HOpMyIsI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTEePU30BaTh CBOWCTBA TeJ, PU3NYECKUE SIBJICHUS U MIPOIIECCHI, UCTIONB3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJJHOM MpsiMoil), 3aKkoH ['yka, 3akoH Ilackansi, 3akoH
Apxumena, TpaBUIO paBHOBECHS phruara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXPAHEHUsS MEXaHWYECKOM DSHEPruu, MPU HDTOM JIaBaTh CIIOBECHYIO
(GhopMyJIMPOBKY 3aKOHA U 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKECHUE;



CTPOUTHh MPOCThIE (PU3MUECKHE MOJENU PEeaNbHBIX OOBEKTOB, MPOIIECCOB U
SIBJICHWM, BBIJCIATh MPU OTOM CYIICCTBEHHBIE W BTOPOCTEIICHHBIC CBONCTBA
00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh PUINIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(bu3MYeCcKuX MPOIECCOB U PEIICHUS YUeOHBIX 33/1a4;

OOBSCHATH (PU3NYECKUE SBJIICHMUSI, MPOIIECChl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEpHbIX 3HAYECHUN (PU3NYECKUX BEIIMYUH, IIPU ITOM BBIOUpATH aJIeKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CJICICTBEHHBIE CBS3M U BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCykJCHH ¢ Omopod Ha U3y4YEHHBbIE CBOMCTBa
bu3MYeCcKuX SBICHHUH, (PU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MO/IEIIH;

pemath pacy€THble 3a1ayu (B 2—3 JEHCTBHS) MO M3ydYaeMbIM TeMaM Kypca
bu3uKy, BRIOUpas aIeKBaTHYIO (PU3MUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
1 GopMyI1, CBSI3BIBAIOIINX (DU3UUECKUE BETUUMHBI, 3aMMUCHIBATH KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISIBIISTH HEJOCTAIOIINE UITH U30BITOYHBIC TAHHBIE,
00OCHOBBIBaTh BBIOOP METO/AA pEIICHHS 3a/Jayd, HCIOJIb30BaTh CIPABOYHBIC
JaHHBIC, TIPOBOJUTh MAaTEMAaTHUYECKHE IPeoOpa3oBaHUS M PacUEThl, OICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYeHHUS (DU3WYECKON BEIUYUHBI U OMPENEIsiTh
pa3MepHOCTh (HPU3UUECKON BEIMUUHBI, TOJTYYEHHON MPU PEIICHUH 33/1a4H;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTH TIPH MTOMOIIH (PU3HIECKIX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEHIeHUs, B OINHWCAHUHU
UCCJICIOBAaHMSI  PACloO3HAaBaTh  IPOBEPSIiEMOE  MPEANONIOKEeHHe  (THUIOoTEe3y),
MHTEPIPETUPOBATH TIOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3NUECKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIINH,
W3MEHEHHE CKOPOCTH MIPH B3aMMOJICHCTBUH TeJ, TIepeada JaBICHUS KUIAKOCTHIO U
ra3oM, TMPOSIBJICHUE JCHCTBUA aTMOC(PEPHOrO JaBJICHHS, IACHCTBHUE MPOCTHIX
MEXaHU3MOB): (OPMYJIHPOBATh MPEANOJI0KEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0IEHNH, CAMOCTOSTEIFHO COOUPaTh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEPCHHsI (HU3UYECKUX BEITUYHH
(paccrositHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
MJIOTHOCTh JKUJKOCTH W TBEPAOTO Tella, CWJIA TPEHUS CKOJBKCHHUs, ITaBICHHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPY>KEHHOE B )KUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOr0 JEHUCTBUS TMPOCTBIX MEXAaHU3MOB) C HMCIHOJIb30BAaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(buKCUpOBAThH MOKA3aHUs MPUOOPOB, HAXOIUTH 3HAUCHUE U3MEPSIEMON BEJIMUUHBEI C
MIOMOIIBIO YCPEAHEHUS PE3YJIbTATOB CEPUU M3MEPEHUM U OIEHWBATh MOTPEIIHOCTh
U3MEpPEHUN;



IPOBOJNUTH HECIIOKHBIE AKCIEPUMEHTAJIbHbIE HCCIEAOBAHUSA 3aBUCUMOCTEN
¢u3nyecKuX BETUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUS, Ka4eCTBA 00paOOTKH MOBEPXHOCTEH TEI U HE3aBUCUMOCTH CHUJIBI TPCHHUS
OT TUIOMIAIA CONPUKOCHOBEHHUS TEN, CHJIBI YIPYTOCTH OT Y/UTMHEHUS TPYKHUHBI,
BBITAJIKMBAIOIIECH CHJIBI OT 00bEéMa MOrpYyXKEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH TeNla, OT TIIyOWHBI, Ha KOTOPYIO
HIOTPY>KEHO TEJIO, YCJIOBHI TUTABaHUS TEJI, YCIOBHI PABHOBECHSI phlyara v OJIOKOB):
COBMECTHO ¢ yuuTeleM (OpMYyJIMpPOBAaTh 3aqady ¥ THIOTE3y HCCIICIOBaHUS,
CaMOCTOSITENIFHO  IUIAHUPOBAaTh  HWCCIIECOBaHWE, CaMOCTOSATEIbHO COOMpATh
HKCMEPUMEHTAIbHYIO YCTAHOBKY C HCIOJb30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYE€HHBIE 3aBHUCHUMOCTH (PU3MYECKUX BEIMYMH B BUJIEC TaOIUI U TpaduKoB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIIeI0BAHNUS;

coOnoaTh NpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHITUIBI ICHCTBHUS TPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYAbI, 0apOMETp, phluar, Mo IBUKHBIN
Y HEMOJIBIKHBIN OJIOK, HAKJIIOHHAS TIJI0CKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUSI U3yUYECHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI HAa MX OMUCAHHUS (B TOM YHUCIIE:
MNOJIIUITHAKN, YCTPOMCTBO BOAOINPOBOAA, THAPABIMYECKANA TIpecc, CHQOH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMbI M CXEMATHUYHBIE PHCYHKH HW3YYCHHBIX TEXHHUYECCKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TIPOIECCOB TpHU
pelIeHNH Y4eOHO-TTPaKTUYECKHUX 3a]1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH MpHU OOpallleHUH ¢ NpUOOpaMH U TEXHUYECKMMHU YCTPOMCTBaMH,
COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKpYKaroLIEN Cpeie;

OCYIIECTBJIATH OTOOP UCTOUYHUKOB MH(MOPMAITNU (PU3UIECKOTO CONECPKAHUS B
WuTepHeTe, camMOCTOSTENBHO (HOpMYNIHpYysT TIOMCKOBBIM 3ampoc, HAa OCHOBE
UMCIOIINXCS 3HAHUH W IMYyTEM CpPaBHEHUS Pa3IMYHBIX HMCTOYHUKOB BBIJICIATH
uHdopMaIuIo, KOTOpasi SIBISETCS MPOTUBOPEYMBOM WU  MOXKET  OBITh
HEOCTOBEPHOM;

WCIIOJIb30BaTh TP BBIMOTHEHUH YYEOHBIX 33JaHUi HAyYHO-TIOMYJISPHYIO
auTepaTypy (pU3MYecKoro coaep)kaHus, CIPaBOYHBIE MaTepUalbl, PECYPCHl CETH



WNuTepHeT, BiameTh mnpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMCHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHKOB MH(MOpMAIUU (PU3UUYECKOTO COJIEpKaHUsS, B TOM YHCIIE
nyOJMUYHO JieNlaTh KpaTKUe COOOIIEHHSI O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh HW3YYCHHBIN TOHSITUWHBIN
ammapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MMPE3CHTAIINCH;

IpU BBHINOJHEHUU YYE€OHBIX MPOEKTOB U HCCIEAOBAaHUN pacnpenesnsth
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/ladyaMU, CJIEIUThH 3a
BBITIOJIHEHUEM TUTaHA JACHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIJIAJ B
JESATENbHOCTh T[PYIIBL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICVICTBHE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIINX.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosmn4yecTBo yacos DJIEKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM (undposbie)
Ne ni/mm IIpakTnueckune
NpOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI
pecypchbl

Pazgen 1. ®u3uka u e€ poJib B NO3HAHUN OKPYKAKOIIET0 MUPA

1.1 ®dusuka — HayKa 0 IpUpoJIe 2
1.2 Pu3NYECKUE BETUUNHBI 3 2
1.3 EcTecTBEeHHO-HAYYHBIA METOJI TO3HAHUS 1
Hroro o pazneny 6
Paszpnes 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHHH BelleCcTBa
2.1 ‘ Crtpoenue BeliecTBa 3 3
Uroro no pazneny 3
Pa3gen 3. /IBH:KeHHe U B3aUMOAeHCTBHE TeJl
3.1 MexaHH4YeCKOE ABIKECHUE 5
6
3.3 Cuna. Buner cun 4
9

Wroro no pazneny

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTENH U ra30B




JaBnenue. [lepenaua naBnenus
4.1 TBEPABIMU TEJIAMH, KUJIKOCTIMU U
rasamu

JlericTBYE )KUIKOCTH U Ta3a Ha

4.4

IIOrpYy>KEHHOE B HUX TEJIO

Hroro no pazneny

Pazgea S. PaGora 1 MOIIHOCTB. JHEpPrus

5.1 ‘ PaGora 1 MOIITHOCTE

5.2 ‘ [IpocTbie MEXaHU3MBbI

Hroro no pazneny

Paspnes 6. IloBTOpHTEIbHO-00001IA0IMIA MOAYJIb

6.1 ‘ [ToBTOpPHTETHEHO-0000ITAIOIINN MOTYIIh

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB 110
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ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
JJIeKTPOHHbIE
uudposbie
Ne KosnuyecTBo yacon Hara bp
oOpa3oBaresibHbIE
n/n Tema ypoka
pecypchbl
IIpakTHyeckue
Bcero P
padoThI
1 NHCTpyKTaX MO TEXHUKE O€30MaCHOCTH. 1
DJIEMEHTBI TEOPUH MTOTPEMIHOCTEN.
2 DJIEMEHTBI TEOPUH MTOTPEUIHOCTEN. 1
3 OmnpenesneHue 1eHbl AeIeHUS U3MEPUTETBHOTO 1 1
npudopa.
4 N3mepenue pa3MepoB MajbIX TEJI CIOCOOOM 1 1
pAIIoB
5 3aBUCUMOCTb JJIMHBI PsJIa OT KOJIUYECTBA YACTHUII 1
B HEM
6 N3mepenne quaMeTpa MpoBOJIOKH CIIOCOOOM 1
pSIOB 1
7 N3mepenue momaam u 00bEMa Terna. Meros 1

IMaJICTKH.




N3mepeHne CKOpOCTH, ITyTH U BPEMEHU
PABHOMEPHOTO NPSIMOJIMHENHOTO JBHKECHUS

9 N3mepeHne Macchl TeNa Ha PhIYaXHBIX BECAX.

10 N3mepenne ooObema Tena.

11 N3mepeHune mIoTHOCTH.

12 ['panyrpoBaHue Mpy>KUHBI TMHAMOMETPA

13 HccnenoBanrie 3aBUCUMOCTH CUJIbI TPEHHS CKOJIBKS
TJIOLIAAN CONPUKACAIOIIMXCS TEN U IPUKUMAIOIIEY

14 HccnenoBanue 3aBUCUMOCTU CUJIbI YIPYTOCTH OT
YIJTMHEHUS TPYKUHBI.

15 Onpenenenue kosdduirieHTa TpeHus
CKOJIbYKECHHUSI.

16 OnBIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI
TPEHUS CKOIBKECHHS OT CHJIBI JABJICHUS U
XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

17 OmnpeneneHue AaBiIeHUs TBEPAOTO TeA.

18 OnpenesieHue BHITAIKABAIOIIUNA CHIIBI,

JNEUCTBYIOIIUN HA IIOTPYKEHHOE B )KUJKOCTb TEJIO




19

HccenenoBanre 3aBUCUMOCTH Beca TeJla B BOAE OT
o0BbeMa MOTPYKEHHON B KUIKOCTh YaCTH TeJa.

20 N3mepenue paboThI CUJIBI TPEHUS.
21 BrlsicHeH1e yCcIoBHI paBHOBECHS phlyara.
22 Pacuér MomHoCTH, pa3BUBAEMOM MIPU NOIBEME IO
JIECTHHUIIE.
23 N3yuyenue npaBuia peluara JJis MOABUKHOTO U
HETOJBUKHOTO OJIOKOB.
24 Onpenenenue KII/] HAKITOHHON TIOCKOCTH.
25 Omnpenenenue KIIJI noauxHOrO u
HETOJIBUKHOTO OJIOKOB
26 Pabora ¢ Tekctamu 1o Teme "CTtpoeHue
BerecTna"
21 Pabota ¢ Tekctamu no teme "Cuisl B mpupoje"
28 Pabota ¢ Tekctamu 1o Teme "JlaBineHue TBEPABIX
TEJ, )KUJIKOCTEN U ra3oB"
29 PaboTa ¢ Tekctamu no teme "DHeprus"
30 PaGota ¢ Tekctamu no Teme "lIpocTeie

MEXaHU3MBI"




31

[ToBTOpeHme pasaena «Buasl ABIKESHUS. 1
32 [ToBTOpenue pasnena «B3zanMopaeiicTBre TE». 1
33 [ToBTOpenue pasnena «JlaBaeHuey. 1
34 Peseps 1
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TIPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
1. Vwuebnuk/ A. B. I'paués, B. A. [Toroxes, A. B. CenuBepcroB. — 11-¢

u3., nepepadb. — Mocksa : [IpocBemenue, 2023. — 317, [3] c. : un. — (MI'Y
— IIIKOJIE).

2. Jlmmaktudeckue Matepuansl miargopmel Cupuyc.
https://interneturok.ru/
https://infourok.ru/
https://phys-oge.sdamgia.ru/
https://edu.sirius.online/
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METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

1. VYwuebnuk/ A. B. I'paués, B. A. [loroxes, A. B. CenuBepctoB. — 11-¢
u3., nepepad. — Mocksa : [Ipocsemenue, 2023. — 317, [3] c. : wn. — (MI'Y
— 1mkose). \

2. Jlupaktudeckue Marepuaiisl miaatgopmel Cupuyec.

3. CoOopuuk 3amau no ¢usuke mna 7 kmacca/Jl. A. Kupuk Mocksa:
NIJIEKCA 2023

4. Coopnuk 3a1a4 o ¢pusuke aus 7 -9 ki/ Mockokuna E. I'., Bonkos B.
A.

5. COOpHMK KaueCTBEHHBIX 3a7a4 M0 (PU3HKE

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETH
https://interneturok.ru/
https://infourok.ru/
https://phys-oge.sdamgia.ru/
https://edu.sirius.online/
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