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HNOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma no ¢u3MKe HAa YpOBHE OCHOBHOTO 00mIero oOpa3oBaHMs COCTAaBJIEHA HAa OCHOBE ITOJIOKECHHUH M TpeOOBaHMIl K pe3ynbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE
OCHOBHOH 00pa3zoBaTenbHON mporpammsl, npenctasieHHBIX B PI'OC OO0, a Taxke HmporpaMMbl HPABCTBEHHOTO BOCIIMTAHHSA, MPEICTABICHHON B MPOTPaMMe BOCIIHTAHHS
MAOQY VYcnenckoit COII.

CojnepxaHue MporpamMmbl Mo (H3MKE HampaBlieHO Ha (OPMUPOBAHHE E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOYYAIOIIMXCS W OpraHU3aluio W3y4deHHs (U3MKH Ha
NIeSITETFHOCTHOM OCHOBE. B mporpamMMe 1mo Gu3mKe yIUTHIBAIOTCS BO3MOKHOCTH ydeOHOTo mpeamera B peanmzanuu TpedoBarnit ®I'OC OOO k mraHUpYyEeMbIM JTHIHOCTHBIM 1
METanpeIMETHBIM pe3yNbTaTaM 00ydIeHHs], a TAK)Ke MEXKIIPEIMETHBIC CBSI3H €CTCCTBEHHOHAYYHBIX YUCOHBIX TPEAMETOB HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMUS.

[Iporpamma o gu3nke ycTaHaBIMBAET pacnpeieieHre yueOHOro Marepurana o rojam ooydeHus (1o Kiaccam), peuiaraeT NpUMepHYIO MOCJIeJOBATEIbHOCTh H3YYEeHHS
TEM, OCHOBaHHYIO Ha JIOTUKE PA3BUTHS IPEIMETHOTO COIEPKAHMS U YIETE BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

@usnka SBIAETCA CHCTEMOOOPA3yIOINUM ISl €CTECTBEHHOHAYUYHBIX YYCOHBIX NPEIMETOB, MOCKOIBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB U SIBICHUM,
n3y4aeMbIX XUMHUEH, OHosoruel, acTpoHOMUeH 1 Gpu3n4eckor reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, IPEAOCTaBIsIET Hanboee siCHble 00pa3Iibl
MMPUMECHCHUA HAYYHOI'0O ME€TOAA MMO3HAHUsA, TO €CTh crnocoba MOJIYy4YCHUA JOCTOBEPHBIX 3HAHUH O MHUpe.

OnHa U3 MIAaBHBIX 33134 (U3HIECKOr0 00pa30BaHMA B CTPYKType OOIIET0 00pa3oBaHHs COCTOMT B ()OPMHPOBAHMM €CTECTBEHHOHAYYHON IPaMOTHOCTH M MHTEpeca K
HayKe y 00y4arouuxcs.

W3zyyenune pusuku Ha 6a30BOM YPOBHE MPEIIOJIaracT OBJIaJCHUE CIIETYIONIMMU KOMIIETCHTHOCTSIMH, XapaKTePH3YIOIMMU €CTECTBEHHOHAYYHYIO TPAMOTHOCTB!

®  Hay4HO OOBSCHATH SBJICHHUS;
®  OLEHMBATh M MOHUMATh OCOOEHHOCTH HAyYHOTO HCCIICIOBAHUS;
o HUHTEPIIPETUPOBATL JAHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA AJIA MOJTYYCHUA BHIBOJOB.

Ienn n3yyenns Gpu3nku Ha ypoBHE OCHOBHOTO 00IIero oOpasoBaHMs omnpeneneHbl B KoHmenun npenonaBadus yaeOHoro npeaMera «Pu3nka» B 00pa3oBaTeNbHBIX
opranmzanusiax Poccuiickoit denepanmn, peann3yonux OCHOBHEIE 00Ie00pa3oBaTeIbHbIC IPOrPaMMBI, YTBEpPKAEHHOH pemenneM Komrernn MUHHCTEPCTBA MPOCBEICHUS
Poccuiickoit ®eneparuu (npotokoit ot 3 nexkadpst 2019 r. Ne [TK48H).

Heau uzyvyenns pusnku:

e  mpuoOpeTeHHe HHTEepeca U CTPEMIICHHS 00YJaIOINXCs K HAYYHOMY M3yYEHHIO MIPUPOJIBI, Pa3BUTHE NX HHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

®  pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/JIe ITO3HAHMS ¥ (HOPMHUPOBAHUE UCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPYKAIOIUM SIBJICHHSIM;

e (opMHpOBaHME HAYYHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3yYSHHUS] OCHOB CTPOSHHS MaTepUH U (DyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

e  (opMHpOBaHHE NPEACTABICHUH O POJIM (GU3UKH JUIS Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAyK, TEXHUKN M TEXHOJIOTHH;

®  pa3BHTHE IPEACTABICHUI 0 BO3MOXHBIX cepax Oyayiel npodeccHoOHATBHOM eI TeNbHOCTH, CBSI3aHHON ¢ (PM3HMKOM, TOJIrOTOBKA K AabHEHIIeMy 00yJeHHUIO B TOM

HalpaBJICHUH.

JlocTikeHHe 3THX Leseil mporpamMMmel 1o (H3HUKe Ha ypOBHE OCHOBHOTO 00I11ero 00pa3oBaHus 00ecrieunBaeTcs pelieHeM CIeyomnX 3a1a4.

e  mpuoOpeTeHHe 3HAHUH O AUCKPETHOM CTPOEHHH BELIECTBA, O MEXAHMUYECKHX, TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

o HpI/IO6peTCHI/Ie yMeHI/II\/’I OITUCHIBATH U OOBSICHITH q)HSPI‘IeCKI/Ie ABJICHUA C UCIIOJIb30BAHUEM ITOJTYUYCHHBIX 3HaHPIﬁ;

o OCBOCHHE MCTOJOB PCIICHUA HpOCTeI\/’IHII/IX paC‘IéTHBIX 3aJ1a4 C UCIIOJIb30BAHHUEM (I)I/ISI/ILIGCKI/IX MO}]eJ’[eﬁ, TBOPYECCKHUX U MPAKTUKOOPHUECHTUPOBAHHBIX 3aJ1a4,

®  pa3BUTHE yMEHHMI HaONI0JaTh NPUPOJHBIEC SIBICHUS W BBINIOJHATH OMBITHI, JabopaTopHble pabOTHl M AKCIIEPUMEHTAIBHBIE HCCIEIOBAaHHMA C HMCIOJIB30BaHHEM

HM3MEPHUTENBHBIX TPHOOPOB;
e 0ocBOeHHE PUEMOB PabOTHI ¢ MHPOpPMAIUEH PUINIECKOTO COACpPNKAHMS, BKIOUYass HHOOPMAIMIO O COBPEMEHHBIX JOCTHKCHHUAX (DU3UKH, aHATN3 U KPUTHIECKOE
OlLleHMBaHHE MH(POPMALIIH;
® 3HAaKOMCTBO CO cdepamMu Npo(eccHOHATBHON [ESATENbHOCTH, CBS3aHHBIMH C (M3MKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMHU Ha JOCTIDKEHHUSX
¢u3nIecKoil HayKH.
Ha nzyuenne ¢uzuku (6a30BbIi ypoBeHb) 110 yueOHOMY I1aHy OTBOAUTCS B 7 Kitacce — 17 vacos (0,5 yaca B Henenmo).



COJEPXAHUE OBYUEHUSA

7 KJIIACC

Paznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAIOLIEro MUpa.

®usnka — HayKa o mpupoze. SsneHns npupoasl. PusnyuecKue SBICHNA: MEXaHHIECKHE, TETIIOBBIE, YIIEKTPHIECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.
Omnueckne BeTnInHbL. V3Mepernne prsnyecknx BenuanH. Pusndeckne npudopsl. IlorpemHocts u3mepeHnit. MexxayHapogHas CHCTeMa eIUHHII
Kak ¢u3uka u npyrue ecrecTBeHHbIe HayKH M3Y4alOT NpUpory. EcTecTBeHHOHAyUYHBIH METO]| ITO3HAHMS: HAOIOIEHHE, TOCTAHOBKA HAyYHOTO0 BOIIPOCA, BHIABHIKEHHE

THITOTE3, YKCIIEPIMEHT II0 TIPOBEPKE TUIOTE3, 00BsICHEHNE HabmogaeMoro sBieHmst. Onrcanue (GU3MYeCcKIX SBICHUH ¢ TIOMOIIBIO MOJICIIEH.
Jemoncmpayuu.

1. MexaHHUYECKHUE, TCILIOBEIC, JICKTPUICCKUAC, MATHUTHBIC, CBETOBEIC SBJICHUS.

2. Owusnyeckue NpuOOPHI U NPOLEIypa NPSAMBIX H3MEPEHHI aHATOTOBBIM U U(PPOBBIM IIPHOOPOM.

Paspen 2. IleppoHayasnbHble CBeJleHUsI 0 CTPOCHMH BellecTBa.

CrpoeHue BelecTBa: aTOMbI M MOJIEKYJBI, UX pa3Mepsl. OBITHL, JOKA3bIBAIOLINE JUCKPETHOE CTPOCHHE BEIIECTBA.

JlBmwkeHue yactul BemiecTBa. CBs3b CKOPOCTH JBMIKCHHS YACTHII C TeMmIeparypoil. bpoyHoBckoe nBmkeHue, nuddysus. BzaumoseiicTBue 4YacTHIl BEIICCTBA:
NPUTSKEHUE U OTTAJIKUBaHUE.

ArperatHble COCTOSIHUSI BEUIECTBA: CTPOCHHE I'a30B, XKUIKOCTEH U TBEPABIX (KPUCTAIUTUUECKHX) Tell. B3aMOCBA3b MEK/1y CBOMCTBAMH BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U KX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabmroneHne OpOYHOBCKOTO JIBHIKCHHS.

2. Haomonenue nuddysuu.

3. HaGmoaenue siBieHu#, 00BSICHAIONIMXCS IPUTSHIKCHUEM HIIH OTTAIKHBAHUEM YaCTHIL BEIIECCTBA.

Pazgen 3. JIBuskeHue u B3auMoeicTBHE TeJl.

Mexanuueckoe ABHKeHUE. PaBHOMepHOEe M HepaBHOMepHoe IBrxkeHHe. CkopocTb. CpeaHsisi CKOPOCTh IPH HEPaBHOMEPHOM IBHXKEHUH. Pacuér myTH M BpeMeHu
JBHDKCHHS.

SIBnenue nHepuuy. 3aKOH MHEPLUMU. B3anMozeicTBre TeN Kak NpUYMHA U3MEHEHHUs CKOPOCTH JIBUKEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tena. [1noTHoCTh BenjecTBa.
CBs3b IDIOTHOCTH C KOITMYECTBOM MOJIEKYII B eIMHUIIE 00BEMA BEIIECTBA.
Cuna Kak XapakTepucTuka B3auMmozecTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3MepeHne cuiibl ¢ TOMOIIbIO THHAMOMETpA. SIBJIeHUE TATOTEHUS M CHJIA TSHKECTH.

Cuna TsKecTH Ha JIpyrux miaHerax. Bec tena. HeBecomocts. CrioskeHHe Cuil, HaNpaBJIEHHBIX M0 OAHOW MpsaMoil. PaBHoaelcTBytomas cun. Cuna TpeHus. TpeHue CKONbXeHHUS
U TPEHHE NOKOos. TpeHue B IPUPOJE U TEXHHUKE.

Hemoncmpayuu.

HaGmroneHre MexaHHn4eCcKOro IBHKEHUS Tena.

H3mepenue ckopoCcTH NPSIMOIMHEHHOTO ABHXKEHUSL.
HabnroneHue sBIeHUsSI HHEPITUH.

HaGuronenre n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH Tell.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO Tell.

oukrwpnE

CrnosxeHue cuil, HalpaBJICHHbIX M0 OAHON NPSAMOH.



Pasnen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH M ra3oB.

Hanenue. CriocoObl yMEHBIIEHHUS M yBEJIMYCHUs AaBieHus. JlaBieHue rasa. 3aBUCHMOCTD JIaBJIEHHs Tra3za oT o0béMa, Temmeparypsl. [lepenada naBieHus: TBEPIBIMH
TeJIaMH, )KUAKOCTSAMH M ra3amu. 3akoH [lackans. [IHeBMaTHUecKre MaMHBL. 3aBUCUMOCTD JAaBICHUS KUAKOCTH OT ITyOuHbL. ['mapocratidyecknii napagokc. Coobuiaromuecs
cocynsl. I'mapaBnudyeckue MeXaHU3MBI.

Atmocdepa 3emiu 1 atMocdepHoe naBineHue. [IpuynHbl cymecTBOBaHMs Bo3MylIHOW o0onouku 3emun. Onbit Toppudemu. M3mepenne atMocepHOro JaBieHHS.
3aBHCHMOCTH aTMOC()EPHOTO aBICHHS OT BBICOTHI HaJ ypOBHEM Mopst. IIprOOpsI 11t n3MepeHns: aTMOC(hEpHOTO TaBICHUS.

JeiicTBUe KUIKOCTH U ra3a Ha NOTPYKEHHOE B HUX Telo. BrITankuBaromas (apxumenosa) ciia. 3akoH Apxumena. [lnaBanue ten. Bo3myxomaBanue.

Hemoncmpayuu.
3aBHCHMOCTb JABIICHUS ra3a OT TEMIIEPATYPEIL.

Ilepenaua naBIeHUS JKUAKOCTBIO U Ta30M.

CooOrmaromuecs: CoCysl.

I'mnpaBnuueckuii npecc.

[TposiBnenne aecTBHsA aTMOC(HEPHOTO JABICHUS.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeNa U MIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAOLIEH CUIIBI BECY BBITECHEHHOM JKUIKOCTH.

VYcoBue maBaHus TeN: INIaBaHUE WK NOTPYKEHHUE TNl B 3aBUCUMOCTH OT COOTHOIIEHUS MIIOTHOCTEN TENa U AKHUIKOCTH.

Pasuen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckasi paboTta. MOIIHOCTb.

[IpocTele MeXxaHU3MBI: phIYar, OJIOK, HAKIOHHAs IUIOCKOCTh. [IpaBuilo paBHOBecHs pplyara. [IpuMeHeHHe paBuiIa paBHOBECHs pblyara K OJOKy. «30JI0TOE MPaBHIIO)
mexanuku. KITJ] mpocTeix MexaHm3MoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHUKE.

Mexannueckas sHeprusa. Kunernueckas u ImoTeHIManbHas dHeprus. [IpeBpaiieHre oJHOrO BHIa MEXaHWYECKOW SHEPrHM B JAPYro. 3aKOH COXpAaHEHHs SHEPrHH B
MCXaHHKEC.

Jemoncmpayuu.

1. TlpumMepsl MPOCTHIX MEXaHU3MOB.

N~ WD PR



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 1O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

W3yyenne ¢u3MKM Ha ypOBHE OCHOBHOTO OOIIETO OOpa3oBaHMS HANpaBICHO HA JOCTHKECHHE JIMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX 00pa30oBaTENbHBIX
pe3yIbTaTOB.

B pesynbrate u3ydenus GU3MKM Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus y oOyuaromierocsi OyayT c(OpMHUPOBaHbI CIEAYIOIIUE JINYHOCTHBIEC PE3yIbTaThl B YaCTH:
e 1) IATPHOTUYECKOI0 BOCIIUTAHMS:

e - TIPOSBICHHE MHTEPECA K ICTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHUCKON (hPM3NIEeCKOil HAyKH;

® - [ICHHOCTHOE OTHOIIEHHE K JOCTHXECHHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

e  2) rpa’kAaHCKOrO0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

e  -TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY)KJCHHUH OOIIECTBEHHO 3HAYNMBIX U THIECKUX MPOOIIEM, CBA3aHHBIX C IPAKTHIECKUM IIPUMEHEHHEM JOCTHXECHUH (QU3HUKH;

e - OCO3HAHHUE BAKHOCTH MOPANbHO-ITUYECKUX MPUHIIUIIOB B JESITEIBHOCTH YUEHOTO;

e  3)3CTeTHYeCKOr0 BOCIIMTAHMS:

® - BOCHPUATHE SCTETHUYECKHUX Ka4eCTB (PM3MUECKOM HAyKH: €€ TapMOHHYHOTO TIOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

¢  4) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

® - 0CO3HaHME IIEHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO HHCTPYMEHTA II03HAHUSI MUPa, OCHOBBI Pa3BUTHSI TEXHOJIOTHIA, BAXKHEHIIIEH COCTABIISIONIEH KyJIbTYpBbI;

e - pa3BHUTHE HAYYHOI JTI0OOO3HATENBHOCTH, HHTEPECA K NCCIIEI0BATEIbCKOMN AEATEIHLHOCTH;

e 5) ¢popMupoBaHUS KYJbTYPhI 310POBbSI H IMOIMOHAJIBLHOIO $JIATOIIOTY UM

e - OCO3HAHME LIEHHOCTH 0€30MacHOro 00pa3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE, BAXKHOCTH NpaBHI 0€3011aCHOT0 MOBEIEHHS Ha TPAHCIIOPTE, Ha JI0pOrax, ¢
3NEKTPUYECKIM H TEIUIOBBIM 000pPYAOBAaHNEM B TOMAIIHHUX YCIIOBUSIX;

e - chOpMHUPOBAHHOCTH HAaBBIKA pPe(UICKCHH, IPU3HAHNE CBOETO NPaBa HA OIIHOKY M TAKOTO )K€ MPaBa y Ipyroro 4eoBeKa;

e 6) TPYAOBOI0 BOCIIUTAHUS:

e - aKTMBHOE YYacTHe B PEIICHUHU NMPAKTHUECKHX 3a1ad (B paMKaxX CEMbH, 00pa30BaTeNbHON OpraHU3aliy, TOPOa, Kpas) TEXHOJIOTHYECKON U COLMaIbHOM HAIIPaBIEHHOCTH,
TPeOYIOIMX B TOM YHCIe U (PU3NIECKIX 3HAHHH;

® - MHTEpeC K NPaKTHYECKOMY M3YUESHHUIO MPOeCCHii, CBI3aHHBIX ¢ (U3UKOI;

e 7)3K0J10THYEeCKOr0 BOCIIMTAHUA:

e - OpHMEHTAIMA HA IPUMEHEHNE (PU3NUECKUX 3HAHWUHN IS pELIeHHs 33/1a4 B 00JIACTH OKPYXKAIOLIeH Cpebl, ITTAHUPOBAHKS IIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX IIOCIIEICTBHI
JUISL OKPY KaroIlen cpepl;

® - OCO3HaHHE IJ100aIFHOTO XapaKkTepa 3KOJIOTHYECKUX NPOOJIEM U IyTeil UX peleHHs;

e 8) aganTauMu K M3MEHSIOIIMMCH YCJI0BUSIM COUMAJIBLHOM M NPUPOAHOI cpelbl:

e - IOTPEOHOCTH BO B3aUMO/ICHCTBUY IIPH BHINTOJHEHUH UCCIIEIOBAaHNH 1 IPOSKTOB (pU3NUECKON HANPaBICHHOCTH, OTKPBITOCTh ONBITY Y 3HAHHSM JIp yTHX;

L] - IIOBBIIIECHUEC YPOBHA CBOEH KOMIIETCHTHOCTH Yepe3 NPAKTUYCCKYIO ACATCIIBHOCTD,

e - OTPeOHOCTH B JOPMUPOBAHNH HOBBIX 3HAHUH, B TOM 4nciie GOpMYINpPOBATh UIEH, TOHSATHS, THIIOTE3Bl O PU3MIECKUX OOBEKTAX U SBICHUSIX;

e - 0co3HaHME Ae(UINTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1acTH (PU3NKH;

® - [UITAaHWPOBAHHUE CBOETO PA3BUTHS B IPHOOPETCHUH HOBBIX (PH3HMUSCKUX 3HAHHIA;

° - CTPEMJICHUE aHAJIU3UPOBATH U BBISABJIATE B3AMOCBA3U IPUPO/IbI, 06HI€CTBa 1 DKOHOMHMKH, B TOM YHCJIC C UCIIOJIb30BAHUCM (bI/ISI/I‘-IeCKI/IX 3HaHHﬁ;



® - OLICHKA CBOMX JICHCTBUI C Y4ETOM BIMSHUS Ha OKPYXKAIOUIYIO CPEY, BO3MOXKHBIX TJI00aIBHBIX TIOCJIEICTBHH.
METANPEJIMETHBIE PE3YJIbTATHI

B pe3ynbTaTe OCBOCHUS MPOrpaMMBbI IO (PU3UKE Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus y o0ydaromerocs 0yayT copMUPOBaHBl MeTaNpeIMeTHbIE Pe3yIbTaThI,
BKITIOYAIOIIME ITO3HABATEIbHBIC YHHBEPCAJIbHBIC y4eOHBIC NeHCTBHSA, KOMMYHHKATHBHBIC YHUBEpCAIbHBIC y4deOHBIC ACWUCTBHS, PETYISATHBHBIC YHHBEpCAJbHBIC YUeOHEIE
IEUCTBHUA.

Ilo3naBaTe/bHbIC YHUBEpPcalbHbIe yueOHbIE JeHCTBUSA

Ba3zoBble Joruyeckue aeiicTeus:
®  BBIBJIATH M XapaKTEPH30BaTh CYIECTBEHHBIC IPU3HAKA OOBEKTOB (SIBICHHN);
e  YCTaHABIMBATh CYIIECCTBEHHBIH MPH3HAK KIaCCH()UKAINN, OCHOBAHHS I 0OOOLICHNUS U CPaBHEHHUS;
° BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPCUUA B paCCMaTpUBACMbBIX (I)aKTaX, JaHHBIX U H&6J’IIO}1€HI/I$IX, OTHOCAIIHNXCA K q)I/ISI/I‘IeCKI/IM SIBJICHUSAM,
° BBIABJIATE MPUYUHHO-CJIICACTBCHHBIC CBA3U MPU U3YUCHUU (bI/ISI/ILIeCKI/IX SIBIICHUM U IMpOLECCOB, A€JIaTh BHIBOABLI C UCITIOJIb30BAHUEM ACAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOYEHHH, BBIIBUTATh THIOTE3bI O B3aNMOCBS3SX (U3UIECKUX BETUINH;
®  CaMOCTOSATENIHLHO BEIOMpATh criocol pemenns yueOHo# (pu3ndeckoi 3a1auu (CpaBHEHHE HECKOIBKIX BAPHAHTOB PELICHHS, BBIOOP HanOoIee MOIXOIAIIETO C YIETOM
CaMOCTOSATENIFHO BBIJICIEHHBIX KPUTEPUEB).
Ba3oBble ucciiegoBarebcKue AeiicTBUA .
®  HCIIOJIb30BATh BOIIPOCHI KAaK MCCIEAOBATEILCKIA HHCTPYMEHT ITO3HAHUS;
®  [POBOJUTH MO CAMOCTOSTENBEHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXKHBIN (PU3NUECKHI IKCIIEPUMEHT, HEOOIIBIIIOE UCCIIeA0BaHNE (PU3UUECKOTO SIBICHHUS
®  OLIEHMBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAIINIO, ITOTYUYESHHYIO B XOJI€ NCCIECIOBAHHS HITH DKCIIEPUMEHTa;
®  CaMOCTOATENHHO (HOPMYIIMPOBATH 0OOOIIEHHS M BBIBOJIBI 10 PE3yJIbTaTaM IPOBEIEHHOTO HAOIIOACHHS, OTIBITA, HCCIICIOBAHMS;
o IIPOTHO3UPOBATH BO3MOXKHOE ﬂaHLHeﬁmee pa3BUTHUC (1)1/13qu(:1<1/1>< IMPOIECCOB, a TAKIKE BBIIBUI'aTh IMPCATIOIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTEKCTAX.
Pa6ora ¢ undopmanueii:
®  [PUMEHSTH PA3INYHBIE METO/bI, HHCTPYMEHTHI U 3aIIPOCHI IIPH ITIOMCKE M 0TOOpe NMH(OpMaUK WM JaHHBIX C yIETOM MPEUIOKEHHON yueOHOH hn3nuecKoi 3a1aum;
®  AHAIM3MPOBATH, CUCTEMATH3MPOBATh U HHTEPIIPETHUPOBATh MH(OPMALIUIO PA3IMYHBIX BUJOB M ()OPM MPEICTABICHHS;
o CaMOCTOATCIIBHO BI)I6I/IpaTI) ONNTUMAJIbHYTO q)OpMy MpEACTaBJICHUA I/IH(i)OpMaI_[I/II/I U WIITIOCTPUPOBATH PCUIACMBIC 3a/Ila4U HECCJIOKHBIMU CXEMaMH, JuarpaMmmMmamMu, WHOH
rpaduKoi ¥ X KOMOHHAIMSMH.
KoMMmyHuKaTHBHBIE yHUBepcaibHble yYeOHbIe 1eiiCTBUA:
e B xoJe 00CyXAeHHs y4eOHOro MaTepHaia, Pe3yJIbTaToB JIAOOPATOPHBIX PabOT M MPOEKTOB 33a7JaBaTh BOMPOCH IO CYIIECTBY 0OCY)KIaeMOil TeMBI U BBHICKa3bIBATh
W7eH, HalleIeHHBIE Ha PEIICHUE 3a/1a4X U MOAepKaHne 01aroxenaTeIbHOCTH OOIIEeHNS;
®  COIOCTABJISTH CBOM CY)KJCHUS C CY)KACHHUSIMHU JIPYTUX YYaCTHUKOB JAHAJIOra, OOHAPY>KUBAThH Pa3IMuUe U CXO/CTBO ITO3HUILINI;
o BbIpaXXaTh CBOIO TOYKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TEKCTAX;
e  IyOJIMYHO MPEACTABIATH PE3YNbTAThl BEIIOJTHEHHOTO (PU3NIECKOTO OMBITA (IKCTIEPUMEHTA, UCCIIeIOBAHNUS, POEKTA);



ITOHUMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOM U MHIUBUIyalIbHON paOOTHI PH PEIICHHH KOHKPETHOHN (pH3HYecKor MpoOIeMBI;

MIPUHUMATB TICJTH COBMECTHOH JIEATEIbHOCTH, OPTaHU30BBIBATh ICHCTBHS 10 €€ TOCTHIKCHUIO: PACTIPEICIATH POITU, 00CYKIATh MPOIECCHI U PE3YILTAThl COBMECTHON
paboTh1, 00001aTE MHEHUS HECKOIBKUX JIFOACH;

BBITOJIHATH CBOIO YacCTh PaOOTHI, JOCTHTasi KAYSCTBEHHOT'O PE3yJIbTaTa 0 CBOEMY HAIIPABICHHUIO U KOOPIMHUPYS CBOU JICHCTBHS C IPYTHMHU WICHAMHU KOMAH/IbI,
OIICHUBATh KAYECTBO CBOCTO BKJIA/Ia B OOIIUI MPOIYKT MO KPUTEPUAM, CAMOCTOSTEIBHO CHOPMYTHPOBAHHBIM YYaCTHUKAMH B3aHMMOICHCTBHSI.

PerynsiTuBHbIe yHMBepcaJIbHbIe YueOHbIe AelcTBUS

Camoopranuszanms:

BBISIBJISITH IPOOJIEMbI B )KU3HEHHBIX M YYEOHBIX CUTYAIHAX, TPEOYIOMINX AJsl petieH s GU3NISCKUX 3HAHUH,

OpPUEHTUPOBATHCS B PA3IUYHBIX MMOIXOaX MPUHATHS PEIICHUH (MHIUBUAYAIBHOE, IPUHATUE PEIICHHS B TPYIIIE, MPUHATHE PEIICHUI TPYIIION);

CaMOCTOSATENILHO COCTABIIATh AJITOPUTM pelicHHs (PHU3UUCCKOM 3a1a4u WU TUIaHA UCCIICAOBAHMS C YIETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH Mpe/JIaracMble BAPHAHTHI PELICHHIA;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 33 PEIICHUE.

CaMOKOHTpOJ’lb, IMONUOHAIBHBIA NHTEJUIEKT:

JIaBaTh aIEKBATHYIO OLICHKY CUTYalll! U IIPEeAJIaraTh IjlaH €€ N3MEHEHUS;

OOBSICHATH IPUIHUHBI JOCTIKCHUS (HSIOCTIDKCHIS) PE3YIIbTATOB ACATEIIFHOCTH, AaBaTh OLICHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ICATSIILHOCTH (B TOM YHCIIC B XO/1 BBIOJHECHUS (PH3MUECKOTO CCIICIOBAHUS WM MPOCKTAa) HA OCHOBE HOBBIX 00OCTOSATENBCTB, U3MCHHUBIIUXCS
CUTYAIIHiA, YCTAHOBJICHHBIX OINOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHMBATh COOTBETCTBHUE PE3yJIbTAaTa LIEIU U YCIOBHUAM;

CTaBUTH ceOs Ha MECTO APYroro 4eJoBeKa B X0JIe CIopa WX AUCKYCCUY HA HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUSI U JIOTHKY JPYTroro;

MIPU3HABATh CBOE MPaBO Ha OIMMUOKY MPH pelleHNH GU3NICSCKUX 3a]1ad WIIK B YTBEPKICHUIX Ha HAYIHBIC TEMBI M TAKOE K€ MPaBO IPYroro.

HNPEJMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJ1acce IpeMETHBIE pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHHH:

WCTIONB30BaTh MOHATHA: (GU3NIECKAE M XUMHUYCCKUE SBJICHUS, HAOIOJCHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAMHUIB (PH3UIECKUX BEIHYMH, aTOM, MOJICKYJa,
arperatHble COCTOSTHHUS BelecTBa (TBEpIOE, XKHUIKOE, Ta3000pa3Hoe), MEXaHNYEeCKOe JBUXKEeHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS,
paBHOZCHCTBYOMmAs cria, aedopMmarus (yrpyras, IacTHIecKas ), HEBECOMOCTB, COOOIIAIOIINECS COCYIBI;

pasnuyath sBieHUs (Aud@dy3us, TEIoBoe IBIDKECHHE YaCTHIl BEIIECTBA, PAaBHOMEPHOE IBIDKEHHE, HEPaBHOMEpPHOE IBIDKCHHE, HHEPIHUS, B3aHMOJCHCTBHE TeI,
paBHOBeCHe TBEPABIX TEN C 3aKPEIIEHHON OChIO BpaIlleHHs, Tiepeada JaBiIeHHs TBEPABIMU TEIaMHU, KHUJAKOCTIMHU U razaMu, aTMoc(hepHOoe AaBJIeHHE, TUTABAaHHUE TE,
MIPEeBPAILEHUS MEXaHUIECKOW YHEPTHH) MO0 OMUCAHUIO X XapaKTEPHBIX CBOHCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIONINX JaHHOE (GU3NIECKOE SBJICHUE;
pacrio3HaBaTh MPOSBICHHE W3YYCHHBIX (DH3MUCCKUX SIBICHHHA B OKPYXKAIOIIEM MHUpPE, B TOM YHClie (PU3WYECKHE SBICHHA B MPUPOJC: MPUMEPHI JIBHKCHHS C
Pa3IUIHBIMU CKOPOCTSIMHU B KHBOW M HEXHUBOW MPHUPOJIE, NSHCTBUE CHJIBI TPEHUS B MPUPOJC U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBJICHUS HA KUBOW OpraHU3M,
IJIaBaHUe PBIO, phIYard B TeJie YeloBeKa, IPH 3TOM TEePEeBOANTh MPAKTHUECKYIO 33729y B YUeOHYIO, BBIICIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (HU3HMUECKUX
SIBJICHUH;



OIMCHIBATh M3YYEHHbIE CBOWCTBA TeJ M (U3MUYECKHE SIBICHMUS, UCIIONIB3Ys (PU3NUECKHE BEIMYUHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMs, ITyTh, CKOPOCTb,
CpeHsIsl CKOPOCTh, CHJIa YNIPYTOCTH, CHJIAa TSDKECTH, BEC Tella, CUIa TPEeHus, AaBjieHue (TBEPAOro Tena, *KUIKOCTH, ra3a), BHITAIKUBAIOINAS CHUJIA, MEXaHUYeCcKas
paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJbI, KO3((HUINCHT MOJE3HOTO ACHCTBUS MEXaHM3MOB, KHHETHUYECKAsl W IOTECHIHAIbHAS 3HEPIHs), NMPHU ONHCAHHU
NPaBUJILHO TPAKTOBAaTh (PM3NYECKUIH CMBICI HCHOJIB3YEMBIX BEJIMYWH, UX 0003HAYCHUS W €AMHHIBI (PU3MYECKUX BEIMYHMH, HAXOAUTH (OPMYIBI, CBS3BIBAIOIINE
JaHHYIO (QU3NYECKYIO BEIMUUHY C IPYTUMH BEIMYUHAMHE, CTPOUTH rPaMKH N3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UUECKHE SIBICHHS U MPOLIECCHI, NCTIONb3Ys MpaBHiIa CIOKEHUS CHII (BAOJIb OMHON IpsAMOii), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumerna, paBWIIO PaBHOBECHs pbidara (OJI0Ka), «30JI0TOE MPaBHIO» MEXaHWKH, 3aKOH COXPAaHEHUS MEXaHWIECKOW 3HEPIHH, NPH 3TOM JaBaThb CIOBECHYIO
(OpMyIHPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MaTeMaTHUECKOE BEIPAKEHUE;

OOBSCHITH (hPM3MUECKHE SBICHNS, IPOIIECCH] M CBOWCTBA TEJ, B TOM YUCIIE ¥ B KOHTEKCTE CUTYyallnii MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATh IIPHIMHHO-
CIIEICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE M3 |—2 JIOTHYECKUX IIaroB C OMOpPOH Ha 1—2 M3yYEHHBIX CBOWCTBA (M3WYCCKHUX SBICHUH, (PU3MUSCKUX 3aKOHA WIIN
3aKOHOMEPHOCTH;

pemaTh pacyéTHbIC 3a1a4d B 1—2 ACHUCTBHSI, HCIIOIB3Ys 3aKOHBI X (POPMYJIBI, CBSI3BIBAIOIINE (PH3HUCCKUE BEIMIMHBIL: HA OCHOBE aHAJIK3a YCIOBHUS 3a/1a4H 3alHChIBAThH
KpaTKOE yCJIOBHE, IOJICTABIATh (PU3NYECKHE BEINYMHBI B (JOPMYIBI U IIPOBOJUTH PACUETHI, HAXOAWTH CIPABOYHBIC AaHHbIC, HEOOXOIMUMBIE AJISI PELICHUS 3ajad,
OLICHMBATh PEATUCTUYHOCTH MOJTYYECHHOH (PU3MUECKOI BEINYNHBI,

pacro3HaBaTb HpO6J’IeMI)I, KOTOPBIC MOKHO PCIIUTH NPU MOMOIIA (bmnqecxnx METOAOB, B OMMCAHUU HCCICAOBAHUA BBIACIATH MNPOBEPACMOC MPEANOI0KCHUC
(Tumoresy), pa3nMyaTh ¥ HHTCPIPETHPOBATH MOJYICHHBIH PE3yNIbTAT, HAXOJUTh OIIMOKN B XOZ€ OMBITA, JIENIaTh BBIBOBI 110 €r0 Pe3yJIbTaTaM,

IIPOBOANTD OTIBITHI 10 HAOIOACHHIO (PM3HIECKUX SBJICHUN MM (PU3MUECKUX CBOWCTB Tell: (GOPMYINpPOBATH MIPOBEPSIEMbIE IPEIIONIOKCHNS, COOMPATh YCTAaHOBKY U3
MPEATI0KEHHOT0 000PYI0BaHYsL, 3AIIMCHIBATH X0/ ONBITa 1 (POPMYITUPOBATH BHIBOJIBL;

BBINIOJHATH NPSIMBIE M3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIBI M TEMIICpaTyphl C MCIIOJIL30BAHHEM AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB,
3aIMChIBATh MTOKA3aHM IPHOOPOB C YUETOM 33JaHHOH aOCOIIOTHOMN MOTPEITHOCTH M3MEPEHHH;

MIPOBOJIUTH HCCIIEIOBaHHE 3aBUCHMOCTH OJHOM (DM3MYECKOH BEIWYMHBI OT APYrOM C WCIOJb30BAaHHEM INPSMBIX M3MEPEHHUH (3aBUCUMOCTH IYTH paBHOMEPHO
JABMOXKYHICTOCA TEJIa OT BPEMCHU ABUKCHUS TCJIa, CUJIbI TDEHU CKOJIBXKCHU OT BECa TEJIa, KaUCCTBa o6pa60T1<1/1 HOBerHOCTeﬁ TCJI 1 HC3ABUCUMOCTHU CUJIBI TPCHUSL
OT IUIOWIA¥ CONPHKOCHOBEHHUS TeJ, CHIIBI YIPYrOCTH OT y/UIMHEHUs TPYKUHBI, BHITAJIKUBAIOIMIEH CHIBI OT 00b&Ma MOTPYKEHHOW YacTH Tesla U OT IIOTHOCTH
KHJKOCTH, €€ HE3aBUCUMOCTH OT IIOTHOCTH TeJia, OT INIyOMHBI, HA KOTOPYIO TOTPY)KEHO Telo, YCIOBHUil IIaBaHUs Tell, yCIOBHI paBHOBECHUS pbluara U OJIOKOB),
y4acTBOBAaTh B IUNIAHHUPOBAHUH YUEOHOTO HCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBIIOJIHITH U3MEPEHUSL, ClIelys NPEII0KEHHOMY IU1aHy, pUKCHPOBATh Pe3yJIbTaThl
TIOJTYYEHHON 3aBUCUMOCTH (PM3UYIECKNX BEITMYMH B BUJE PEII0KEHHBIX TaONHIl M TpahMKOB, 1eJIaTh BBIBOJBI 110 PE3YJIbTaTaM HCCIIEIO0BaHNUS;

MIPOBO/INTh KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BENIWYMH (TUIOTHOCTH BELIECTBA JKHJIKOCTH M TBEPAOTO TENa, CHIAa TPEHHUS CKOJILKEHMS, AABICHHE BO3IyXa,
BBITAJIKMBAIOIIAS CHJIA, ICUCTBYIONIASl HA MOTPYKEHHOE B KHUJKOCTh TENO, KOI(PPUIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEMYys MPEAIOKEHHO I
WHCTPYKIIMH: NIPY BBIIIOJIHEHNU N3MEPEHNH cOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIISATH 3HAUYCHNE HCKOMOW BEJIMUHMHBI;

co0JII0/1aTh NPaBJIa TEXHUKH 0€301IaCHOCTH IIPpH paboTe ¢ 1abopaTopHBIM 000pYI0BaHHEM;

YKa3bIBaTh MPUHIIUIIEI ISHCTBHS TPUOOPOB U TEXHHYECKUX yCTPOICTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIONINECs COCY b, OapOMETp, phIYar, MOIBMKHBIA 1
HETIOABIIKHBIHN OJIOK, HAKIIOHHAS IJIOCKOCTh;

XapaKTepU30BaTh NPHHIUIEI JAEHCTBHUSI M3YYEHHBIX NPUOOPOB M TEXHHYECKUX YCTPOMCTB C ONMOpPOH Ha WX ONMUCaHWs (B TOM YHCIE: MOJIIHMITHUKH, YCTPOHCTBO
BOJIOTIPOBOJA, THAPABIMYECKHUI ITpecc, MAaHOMETP, BEICOTOMEP, IIOPIITHEBOI HACOC, apEOMET ), NCTIONB3YS 3HAHH O CBOMCTBAX (PM3MUECKUX SBICHUH 1 HEOOXOANMBIE
¢u3mgeckre 3aKOHBI U 3aKOHOMEPHOCTH;



NIPUBOJMUTH TPHUMEPHI (HaX0AUTh MH(OpMANNIO O NPUMEpax) MPaKTUYECKOrO HCIOIb30BaHUS (U3MYECKUX 3HAHMWH B IOBCEAHEBHOH XHM3HHU JUIA o0OecHedeHus
0e30MacHOCTH IpU OOpalieHuH C MpUOOpaMHM M TEXHWYECKUMH YCTPOHCTBAMM, COXPAaHEHHMS 3/I0POBbS M COOJIOJCHUS HOPM DKOJOTHYECKOTO IOBEACHUS B
OKpY’Karolleil cpene;

OCYILIECTBIISITH OTOOP MCTOYHHMKOB MH(poOpManuu B MHTEpHETE B COOTBETCTBHMH C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIMXCS 3HAHUH W IyTEM
CpaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIACIATH HHYOPMALMIO, KOTOPAs SIBJISIETCS IPOTHBOPEUUBOI MIIM MOKET OBITH HEJJIOCTOBEPHOIA;

HCTIONIH30BATh MPH BHITOJHEHNH YI€OHBIX 3a/IlaHHi HAYYHO-TIOMYJIIPHYIO JIUTEPATypy (PU3NIeCKOro coaepskaHus, CIPaBOYHbIE MaTEpHAIIbI, pecypchl ceTi HTepHeT,
BIAZCTh MPUEMAMU KOHCIICKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMAIMK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPaTKUE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 MCTOYHUKOB MH(OPMALUK (HPU3UUECKOTO COJIEpKaHHs, B TOM YHCIIE ITyOIMIHO
JIeTIaTh KpaTKUe COOOLICHHUS O Pe3ylbTaTax NMPOEKTOB WM YyY€OHBIX MCCIIEOBAaHWH, IIPHU 3TOM IPaMOTHO HCIIOIb30BaTh W3YUCHHBIN MOHATHHHBIA ammapaT Kypca
(hU3HUKH, CONPOBOXKIATh BHICTYIJICHUE NIPE3CHTAIHEH;

TIPY BBINIOJTHEHUHU y4eOHBIX POCKTOB M UCCIIEJOBAHUN pacHpeiesisiTh 00I3aHHOCTHU B IPYIIIE B COOTBETCTBHH C TIOCTABICHHBIMU 33/1a4aMH, CJICUTh 32 BBIITOJTHEHHEM
IJ1aHa I[CﬁCTBI/IfI, aJICKBATHO OLICHUBATH COOCTBEHHBIN BKJIaJl B ACATCIBHOCTH I'PYIIbI, BBICTpaUBATh KOMMYHHUKATUBHOC BSaHMOﬂeﬁCTBHe, YuuThbiBasgs MHCHHUC
OKPYXAaIOIINX.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoamuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM (uudposbie)
KonrposabHbie IIpakTnueckune
n/n MPOrpaMMBbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3nka u eé poJib B MO3HAHHHA OKPYKAKIIEro MUpa
1.1 ®dusmka - HayKa o oze 2 bubmorexa LIOK
. WU3UKA - H npu
Y PHPOX https://m.edsoo.ru/7f416194
1.2 dusnyecKkre BEITNYNHEI 1 bubmotexa HOK
) https://m.edsoo0.ru/7f416194
HUroro no paznmery 3
Paspen 2. [lepBoHayasibHble CBeJeHUS O CTPOCHHHU BelllecTBa
91 Crooerie BeIecTBa 1 bubaunoreka [JOK
. TpOEHHE B B
p H https://m.edsoo.ru/7f416194
59 JIBr>keHME U B3aUMOJECHCTBHE YaCTHUIL 1 bubnuorexa [TOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubarorexa [TOK
2. A 1
3 rperaTHbie COCTOSHHS BEIIECTRA https://m.edsoo.ru/7f416194
Hroro no pazmery 3
Pa3ngen 3. /IBuskeHHne U B3anMOJAelCTBHE TeJl
3.1 MexaHn4yecKoe JIBIKEHUE 1 bubmmorexa [IOK
) A https://m.edsoo0.ru/7f416194
bubarorexa [TOK
2 u 1
3 HEPIIL, MACCa, MIOTHOCTE https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
3.3 .B 2 1
Cuna. Bust o https://m.edso0.ru/7f416194
HUroro no paznery 4

Pa3nen 4. [laBieHne TBEPABIX TeJ, JKUAKOCTEH M ra3oB



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

41 Hasnenwne. [lepenaua naBneHus TBEPABIMU 1 Bbubnnorexa [JOK
’ TeNaMu, JKUAKOCTIMHU U FazaMu https://m.edsoo0.ru/7f416194
4.2 JlaBneHue ®KUAKOCTU 1 Bubmorexa LIOK
' A https://m.edso0.ru/7f416194
bubaunoreka [JOK
4.3 ATMOC(epHOe JaBIeHIe ! https://m.edsoo.ru/7f416194
44 JleiicTBUE KUIKOCTH U ra3a Ha MOTPYKEHHOE 1 Bubmmorexa IIOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 4
Pa3gen 5. PaGoTa u MOIIHOCTH. JHePrus
bubanoreka [JOK
51 Pabora x mommocTs ! https://m.edsoo.ru/7f416194
bubamorexa [TOK
2 II 1
° POCTHIC MEXAHHIMBL https://m.edsoo.ru/7f416194
53 Mexanuyeckas SHEPTHS 2 bubmotexa HOK
) P https://m.edsoo.ru/7f416194
HWroro no pasgeny 4
OBIIEE KOJIMYECTBO YHACOB I10 [IPOTPAMME 34



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

INOYPOYHOE IINIAHUPOBAHMUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — Hayka o npupoje. SBnenus
npupoasl. Guznueckue ABICHUS

MexaHI4eCcKHe, TEIIIOBEIE, YIEKTPUIECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBIICHUS

KoauuecTBo yacoB

Bcero

KonrposabHbie
padoTsI

IIpakTnuyeckue
padoThI

Hdara
H3y4eHHs

JiieKTpOHHBbIE MH(POBbIE
o0pa3oBare/ibHbIE

pecypcesl

du3nvecKue BEIUUUHbI U HX U3MEPEHUE
Crpoenue BemiectBa. ONBITHI,
JIOKa3bIBAIOIUE AUCKPETHOE CTPOCHHE
BEIIlECTBA

Bubnmoreka IIOK
https://m.edsoo.ru/ff09fe0a

HBI/I)KCHI/IC YaCTHIL BCH.ICCTBa«OHBITLI 1o
Ha6J'HO,I[€HI/IIO TCIUIOBOTO paCIMPCHUA Ia30B»

Bubmmoreka IIOK
https://m.edsoo.ru/ff0a013e

ArperaTHbIe COCTOSIHUS BeIlleCTBa

Mexanunueckoe nBukeHue. PaBHoMepHoe u
HepaBHOMEpHOE JIBIkeHHne CKOpPOCTb.
Enunuuel ckopoctu Pacuer nyTu u BpeMeHuU
JIBHYKCHHMS

butnuoreka IIOK
https://m.edsoo.ru/ff0a05c6

Wnepuust. 3axon nnepuuu. Bzaumonencraue
TeN KaK MIPHYNHA U3MEHEHHUST CKOPOCTH
JBroKeHus Tell [1moTHOCTh BelecTBa. Pacuer
Macchl 1 00beMa Tejia 10 ero MIOTHOCTH
Pemmenue 3amau

Bbutnuoreka IJOK
https://m.edsoo.ru/ff0a0c10

Cuna Kak XxapakTepUCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka SIBnenue
Tsarotenus. Cuna tsokectu. Bec. Cuna
TpeHus. TpeHue B npupoje u
TexHuke.Pemenne 3amay.

10

Konrponbnas pabora 1o temam:
«MexaHnueckoe JBUKEHUE», «Macca,



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0c10

IUIOTHOCTEY, «Bec Temay, «['papudaeckoe
n3obpaxxeHne cui», «CHibDy

11

Hasnerne. CiocoOBl yMEHBIIEHUS U
yBEIMUYCHNUS JaBicHus [laBieHne rasa.
3aBHUCHMOCTH JaBJICHMS ra3a OT 00bEMa,
TeMreparypsl llepenada naBneHus TBEPABIMU
TeJIaMH, JKUIKOCTSIMH M Ta3aMH. 3aKOH
ITackans

Bubnmoreka IIOK
https://m.edsoo.ru/ff0a20a6

12

Hasnerne. CiocoOBl yMEHBIIEHUS U
yBeIMUYeHHUS naBieHus [laBneHue rasa.
3aBHCHMOCTb JaBIICHUS ra3a oT 00bEMa,
TemmnepaTypsl Ilepenaga napneHus TBEpABIMA
TeJIaMH, KHJIKOCTSIMH M Ta3aMH. 3aKOH
ITackans

Bubnmoreka IIOK
https://m.edsoo.ru/ff0a2718

13

14

15

16

Coobmaromuecs cocyasl [ munpasnnaeckuit
npecc Manomerpsl. [TopuineBoit
JKHJIKOCTHBIN HacOC

Armocdepa 3emun. [IprunHbl
CYIIECTBOBAHUS BO3AYIIHOW 000I0UKH
3emin. 3aBUCHUMOCTB aTMOC(EPHOTO
JIaBJICHUS OT BBICOTBI HAJl YPOBHEM MOPSL.
[MpuGopEI 1 U3MEPEHUs aTMOC(HEPHOTO
JIaBIICHUS

JlelicTBHe )KUKOCTH U ra3a Ha MOTPYKEHHOE
B HHUX TeJo. ApxumenoBa cuna [InaBanne
ten. Pemenue 3anau.

Mexannueckas pabota MomHocTh. EquHuib
moiHocTH [IpocTeie Mexanu3mbl. Peruar.
PaBHoBecue cun Ha peryare.Pemienue 3agau

bubanoreka [JOK
https://m.edsoo.ru/ff0a2970

butnuoreka IJOK
https://m.edsoo.ru/ff0a2b5a

Bubnnoreka IJOK
https://m.edsoo.ru/ff0a3276

Bubnmoreka [JOK
https://m.edsoo.ru/ff0a3f82

17

Mexannyeckas OHEPIrus

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

17



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3f82

IPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATbI OCBOEHUSI OCHOBHOI OBPA30BATEJILHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEIO

OBPA30OBAHUSI
7 KJIACC
Kon
MPOBEPSIEMOT0 IIpoBepsiembie MpeIMETHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHUsA
pe3yabrara
1.1 HCTIONB30BaTh H3YYCHHBIC TIOHATHS
12 pa3quaTL SIBJICHUA IO OIMMCAHUIO UX xapaKTepme CBOﬁCTB 1 Ha OCHOBC OIIBITOB, [[eMOHCTpI/IpyIOHII/IX JAHHOC (1)I/I3I/I‘ICCKOG SABJICHUC
13 pacro3HaBaTh MPOSBICHUE U3YICHHBIX (DU3NICCKUX SBIICHHUHA B OKPYKAIOIIEM MHpPE, B TOM YHCIIE (PU3UIECKUE SBICHHUS B IPUPOJE, TIPH STOM
' MIEPEBOIUTH MMPAKTHICCKYIO 3a7auy B yIeOHYIO, BBIICIAThH CYIIECTBCHHBIC CBOUCTBA (MPHU3HAKN) (PU3HICCKUX SIBIICHHH
OIIMCHIBATH H3y’~leHHLIe CBOﬁCTBa TSI U (I)I/ISI/ILICCKI/IC SIBJICHUA, I/ICHOHLSyH (I)I/ISI/I‘ICCKI/IG BCJIMYUHBI, HpI/I OINMCAaHUU HpaBI/IJ'II)HO TpaKTOBaTL
14 (bI/I?)I/I‘IeCKI/Iﬁ CMBICJI I/ICHOHLSyeMLIX BCJIMYUH, UX 0603Ha‘-ICHI/IH U CIUHUIIbI (1)I/I3I/I‘ICCKI/IX BCJIMYMH, HAXOJUTH (bOpMyJ'HJI, CBA3BIBAKOIIINC }IaHHyIO
(U3MYECKYIO BENUYMHY C APYTHMMH BEIMYMHAMH, CTPOUTH I'paduKu M3yUEHHBIX 3aBUCUMOCTEN (PU3MYECKUX BEITHYMH
15 XapaKTepU30BaTh CBOWCTBA Tel, (hM3WYECKHWE SBICHUS M TPOIECCH, HWCIONB3YysAd H3yYCHHBIC 3aKOHBI, IPH 3TOM [aBaTh CIOBECHYIO
' (hOopMYIHPOBKY 3aKOHA U 3aIHCHIBATH €T0 MATEMaTHUECKOE BEIPAKCHUE
O0OBSICHATH (DU3UUECKHUE SIBJICHHS, TIPOIIECCHI i CBOMCTBA TEJI, B TOM YHUCIIC M B KOHTEKCTE CUTYAIMi MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
1.6 BBISBILITh NIPHYUHHO-CIICICTBCHHBIC CBSI3U, CTPOHUTH OOBSCHEHHE M3 | — 2 JOTHMYECKUX IIAroB ¢ Omopoid Ha 1 — 2 M3y4CHHBIX CBOICTBa
(u3nIecKuX SBICHAN, PU3HMISCKIX 3aKOHA WITH 3aKOHOMEPHOCTH
pemats pacyérHble 3a7a4u B 1 — 2 NeWCTBHUS, UCIIOJIB3Ys 3aKOHBI U (pOpMYIIbL, CBSI3bIBAIONIME (U3MYECKUE BEIMYMHBI: HA OCHOBE aHaIHM3a
1.7 YCJIOBHSI 3aJlaudl 3alMChIBaTh KPAaTKOE YCIOBHE, MOJCTaBIATh (pU3NYECKUE BEIMYMHBI B (OPMYJbl M IPOBOJIUTH PACUETHI, HAXOIUTh
CHpaBO‘IHLIe JJaHHBIC, HeO6XOZ[I/IMI)Ie JJIs1 peI_HeHI/ISI 3aJa4, OLICHUBATh peaJ’II/ICTI/ILIHOCTL HOHy‘IeHHOﬁ (bHSH‘IeCKOﬁ BCJIIMYNHBI
pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPH MOMOIIH (PU3HYECKIX METO/IOB, B OMTUCAHUHU MCCIICIOBAHUS BEIICISATH IIPOBEPSIEMOe
1.8 MIPEIIOI0KEeHUE (THIIOTE3Y), Pa3indaTh U HHTEPIPETUPOBATH IMOJyYSHHBIH Pe3ybTaT, HAXOIUTh OIIUOKH B XOJIE OIBITA, IEJIaTh BBIBOJBI 110
€ro pe3yibTaTaM
19 IIPOBOJIUTH OIIBITHI MO HAOMIOICHUIO (PU3NIECKUX SBICHUH WM (PU3UIECKUX CBOUCTB TeN: (POPMYIHPOBATH MIPOBEPSEMBIE MPEIION0KEHUS,
' co0upaTh YCTAHOBKY U3 IPEAIOKCHHOTO 000pYIOBaHNs, 3aIIMCHIBATH XOJI OIBITA M (HOPMYITHPOBATH BBIBOIBI




1.10

111

1.12

BEITIONTHATH TIPSAMBIE M3MEPEHHS C HCIIOJNBF30BAHHEM aHAJIOTOBBIX M IM(POBBIX NMPHOOPOB, 3alHCHIBATH MOKAa3aHHUA NMPHOOPOB C yUETOM

3aJaHHOM a0CONIOTHOW MOTPEIIHOCTH M3MEpPEHHIA

MIPpOBOAUTH UCCICAOBAHUEC 3aBUCUMOCTH OJIHOM (1)PI3I/I‘{CCKOI>‘I BCJIIMYMHEBI OT ,prl"Oﬁ C HCIHOJIb30BAHUEM MPSAMBIX H3MepeHHﬁ, Yy4acTBOBAThH B
IJIaHUPOBaHUUN yqe6H0ro HCCICaAOBaHMA, CO6I/IpaTI> YCTaHOBKY W BBIINOJHATL U3MCPCHUSA, CICAYyd NPECAJIOKCHHOMY IUIaHY, (bHKCPIpOBaTI)
PE3YyJIbTAThI nonyquHoﬁ 3aBUCUMOCTH (1)1/131/1qec1<1/1x BCJIMYMH B BUAC MPEIJIOKCHHBIX Ta6J'II/III u Fpa(l)I/IKOB, ACJIaTh BbBIBOJbI IO PE3YyJIbTaTaM

HUCCICaOBaHUA

MMPpOBOANUTHE KOCBCHHBIC M3MEPCHUA (1)I/I3I/IquKI/IX BCJIMYHUH, CICAYs npe)moxceHHoﬁ HWHCTPYKIHWU: TTPU BBINTOJIHCHUUN I/ISMepeHI/Iﬁ CO6I/IpaTL

OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHCJIATH 3HAYCHUC HCKOMOM BEJTMYMHEI

1.13

1.14

co0JIo1aTh MpaBUiIa TEXHUKH 0€301acHOCTH IpH paboTe ¢ 1abopaTopHBIM 000PYIOBaHHEM
yKa3bIBaTh MPHUHLMIBI JICUCTBUS NMPHOOPOB M TEXHHUYECKUX YCTPOWCTB, XapaKTepH30BaTh NMPUHLMUIIBI JIEHCTBUS M3YYEHHBIX NMPHOOPOB M
TEXHHUYECKHUX YCTPOMCTB C MOMOIIBIO MX OINUCAHMs, UCIOJIb3Ys 3HaHHUS O CBOWCTBAaX (PM3MYECKUX SIBICHUH M HEOOXOJUMBbIe (PU3UMUECKHE

3aKOHBI U 3aKOHOMEPHOCTU

1.15

IIPUBOJAUTL ITPUMCEPHL (HaXO,Z[I/ITL I/IH(I)OpMa].[I/IIO (0] HpI/IMean) MPAKTUYICCKOI'O UCIIOJIb30BaAHUA (I)I/ISI/I‘IGCKI/IX 3HAHUH B HOBCC,I[HGBHOﬁ JKU3HU I
obecneueHus: 0€30MaCHOCTH npu 06paH.leHI/II/I C HpI/I60paMI/I 1 TCXHUYCCKUMHU YCTpOﬁCTBaMH, COXpaHCHUSA 340POBbS U CO6J'IIOZ[CHI/I$[ HOpM

OKOJIOTHY€CKOTI'0 ITOBEACHNA B Opr)I(aIOH.lCI;‘I cpeace

1.16

1.17

OCYIIECTBJIATH OT60p HCTOYHUKOB I/IH(bOpMaHI/II/I B CCTHU I/IHTepHeT B COOTBCTCTBUHU C 3aJaHHBIM ITOUCKOBBIM 3aIlIpOCOM, HAa OCHOBE NMCIOIINXCS
3HAaHUM | l'[yTéM CpaBHCHUA PA3JIMYHBIX UCTOYHUKOB BBIJICIIATDH I/IH(i)OpMaI_lI/IIO, KOTOpas SABJIACTCA HpOTHBOpe‘IHBOﬁ WA MOXET OBITh

HEJJ0OCTOBEPHOH

HCIIOJIb30BaTh IIPU BBIIIOJIHEHWU YUEOHBIX 3aJaHUi HAY4YHOIOMYJSIPHYIO JIUTEPaTypy (u3nvecKoro copepaHus, CIPpaBOYHbIE MaTEPHAIIbI,

pecypcel cetn MHTepHeT, BiafeTh NpHEMaMH KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs MHPOPMALUU W3 OJHOI 3HAKOBOW CHCTEMBI B

ApYyTyro

1.18

1.19

COo31aBaThb COOCTBEHHEIC KpaTKHUC NMCbMCEHHBIC U YCTHBIC COO6H.[€HI/I$I Ha OCHOBE 2 — 3 UCTOYHHUKOB I/IH(I)OpMa].[I/II/I (I)I/ISI/I‘IGCKOFO COACPIKaHuA,
B TOM 4YHCJIC Hy6J'II/I‘IHO ACJIaTb KPATKUEC COO6H_I€HI/I$I 0 pe3yJibTaTax MPOCKTOB UJIN y‘Ie6HHX HCCHGHOB&HHﬁ, IpHU 3TOM I'paMOTHO UCTIOJIL30BAaTh
H3y‘~I€HHLII7[ IMOHSITUMHBIN armapar Kypca (1)I/I3I/IKI/I, COIIPOBOXKJAATh BBICTYIJICHUC HpeSGHTaHI/ICﬁ

P BBITIOJTHCHU U y‘Ie6HBIX TIPOCKTOB U HCCJ’IG}IOBaHI/Iﬁ pacrpeaciiaTb 0053aHHOCTH B Tpynre B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/la4aMHU,
CJICAUTH 3a BBIIIOJIHCHHUECM IIJIaHA HeﬁCTBHﬁ, aJICKBAaTHO OIICHUBATH COOCTBEHHBIHN BKJIaZl B JCATCIBHOCTH TPYIIIbI, BBICTPAMBATH

KOMMYHUKATHBHOC B3aHMO)I€I71CTBHe, Y4YUTbIBass MHCHHUE OKPYKAOMIUX




INPOBEPSIEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon
Kon snemenra IIpoBepsiemMble 3JIEMEHTHI COJCPKAHUSA
paszeia
®U3UKA U EE POJIb B [TIO3HAHUU OKPYXKAIOILEI'O MUPA
11 ®dusnka — HayKa o npupoze. SBneHus npupoasl. OU3HUECKUE SIBICHUS: MEXaHUUYECKHUE, TEILUIOBBIE, IEKTPUUECKUE, MATHUTHBIE,
' CBETOBBIE, 3BYKOBBIE
12 duznueckue BennunHbl. Vzmepenne gpuszndeckux BenuunH. Ousnueckue npubopsl. [lorpemHocts usmepenuii. MexayHapoHas
' CUCTEMA €UHUL]
1 13 EcrecTBeHHOHAYYHBI METOA TTO3HAHUS: HAOOAEHNE, TOCTAHOBKA HAYYHOTO BOIPOCA, BHIABH)KEHHE THITOTE3, SKCIIEPUMEHT IO
' TIPOBEPKE THIOTE3, 00BSICHEHNE HAOII0JaeMOT0 SIBIICHHUS
14 Omnucanne GpU3NUECKUX SBJICHUI C TOMOLIBIO MOJIeTIeH
[pakTryeckne paboTHI:
r ###Par##H13MepeHne paccTOSTHUM.

###Par##H13Mepenne 00bEMa )XUIKOCTH U TBEPJIOTO TeJa.

#H##Par##H#Onpenenenre pa3MepoB MaIbIX Tell.




H#H##Par##l13mepenne TeMIiepaTypsl IPH IIOMOIIIH KUIKOCTHOTO TEPMOMETpPA U JaTIMKA TEMIIePaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHUU BEIIIECTBA

21 #H##Par###CTtpoeHne BeniecTBa: aTOMBI M MOJICKYJIBI, HX pa3Mepbl. OTBITHI, JOKa3bIBAIOIINAE JUCKPETHOE CTPOCHUE BEUIECTBA
2.2 ###Par### ]| Brxenune yactuil Bemectsa. CBsi3b CKOPOCTH JIBHXKCHHUS YaCTHUI] C TeMIIepaTypoid. bpoyHoBckoe nmxkenue, nuddysus
2.3 B3anMopeiicTBre 4acTHII BEIIECTBA: IPUTKCHUE U OTTAIKIBAHHE
24 ###Par### ArperaTHpie COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KHUIKOCTEH U TBEPABIX (KPUCTALUTUUCCKUX) Tel. B3auMocBs3b
' MeX]Ty CBOMCTBaMH BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISAPHBIM CTPOCHUEM
2.5 OCOOCHHOCTH arperaTHBIX COCTOSHUN BOJBI
[IpaxkTryeckue paboOTHI:
26 #H#H#Par###O1enka TuaMeTpa aToMa METOJIOM PSITIOB (C MCIOJIb30BaHUuEeM (hoTorpaduii).

H#H#H#Par###OnbIThI M0 HAOJIIOACHUIO TEIJIOBOTO PACIIMPCHHS T'a30B.

#H#APar###OnbITEl M0 00HAPYKEHUIO EHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKEHIS

JIBWDKEHUE U B3AUMOJENCTBUE TEJI

3.1 MexaHn4ecKkoe ABHKeHHE. PaBHOMEpHOE M HEPaBHOMEPHOE IBHIKCHHUE
3.2 ###Par###Cropocts. CpefHsaa CKOPOCTh IPH HEPABHOMEPHOM JIBIKEHUH. PacuéT myTH 1 BpeMeHH ABIKEHUS
33 SIBneHue nHepUuK. 3aKOH MHEpLMH. B3anMoneiicTBUe Tesl Kak NpUYMHA W3MEHEHHUsI CKOPOCTH JBM)KSHHUS Tel. Macca Kak Mepa
' HWHEPTHOCTH TeNa
34 #H#Par##H# I noTHOCTS BemiecTBa. CBsI3b TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJT B €IMHUIIE 00bEMa BEIllecTBa
35 Cuia KaK XapaKTepUCTUKa B3aUMOACHCTBHS Tell
3.6 Cua ynpyroctu u 3akoH ['yka. VI3MepeHne CUITbl ¢ TOMOIIBIO JUHAMOMETPa
3.7 #H##Par### SIBnenue TAToTeHUA U criia TshkecTH. Cria TSDKECTH Ha IPYTHX IDTaHeTaX. Bec tema. HeBecomocTh
3.8 Cuia tpenus. TpeHue CKOJIbKEHHUS U TpeHUe NoKost. TpeHue B IpUpoJie U TEXHUKE
3.9 ###Par##H##Croxenue cuil, HaNpaBJIEHHBIX 110 OHOM MpsiMoil. PaBHoneHCTBYIOAs CHIT
[IpaxkTryeckue pabOTHI:
3.10 OmnpeneneHne CKOPOCTH PaBHOMEPHOTO ABIXCHHUS (IIApHKa B JKUAKOCTH, MOJENIH AJIEKTPHUECKOr0 aBTOMOOWIS M Tak Jaiee).

Omnpenernenne cpeqHel CKOPOCTH CKOBXEHNS OpyCcKa HITH [IapHKa 10 HAaKJIOHHOH IIockocTH. OmpeieneHue IOTHOCTH TBEPIOTro




3.11

Tena. OTMBITEL, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh pPacTsDKEHUS (medopMariiy) MPYKUHBI OT TPHIIOKEHHOH cuibl. OTBITH,
JIEMOHCTPHPYIOIINE 3aBUCMOCTh CHITbI TPSHUSI CKOJIbKEHHS OT Beca Tella U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH
duznvecKue sIBICHUS B MPUPOJIC: TPHUMEPHI JBMKCHUS C PA3TUYHBIMUA CKOPOCTSIMHU B JKUBOHM U HEXKHBOH MPHPOE, JCUCTBUE CHIIBI

TpEHMA B IPUPOAEC U TCXHUKE

3.12

TexHuueckue ycTpoucTBa: JUHAMOMETP, MOAIIUITHUKI

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEU U TA30B

41 Hasnenne TBEpHoro Tena. CriocoObl YMEHBIICHUS U YBETUICHUS TaBICHUSI
4.2 JaBienue raza. 3aBUCUMOCTbD JIaBJICHHUS ra3a oT 00bEMa, TeMIepaTypsbl
4.3 [epenaua naBieHUs TBEPABIMH TSIAMH, )XUIKOCTAMH U Ta3aMu. 3akoH [lackams. [ITHeBMaTHUECKHE MAIIMHBI
a4 3aBUCHMOCTh IABJICHUS XHIKOCTH OT riyOmHbl. ['mapocrtaruueckuid mapamokc. CooOmaromuecss cocynsl. ['uapaBiandeckue
' MEeXaHU3MBI
45 Atmocdepa 3emin u atMocdepHOe naBieHHe. [I[pUYHHBI CyIIecTBOBaHUSA BO3MyHIHON oOomouku 3emun. OmbiT Toppuyerm.
' 3aBUCHMOCTh aTMOC(EPHOTO IaBJICHHSI OT BHICOTHI HAJl YDOBHEM MODSI
4.6 Wsmepenne atmocheproro masieHus. [IpruOOpsI s H3MEpeHUs: aTMOC(EPHOTO TaBICHHUS
4.7 JleiicTBHE KUAKOCTH Y Ta3a Ha MOTPYXEHHOE B HUX TeNO. BriTankuBaromas (apxuMenoBa) cuia. 3akoH Apxumena
4.8 [TmaBarme Ten. Bo3gyxomnaBanue
IIpaxkTryeckue pabOTHI:
HccnenoBanre 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHOM B )KHUIKOCTh YyacTh Tejia. OnpeescHre BhITAIKUBAIOIICH
49 CWJIBL, ICHCTBYIOLIEH HA TEJO0, MOTPYKEHHOE B )KUAKOCTh. [I[poBepka HE3aBUCUMOCTH BBITAJIKUBAIOILECH CUIIbI, IEUCTBYIOIIEH Ha
' TEJIO B KUAKOCTH, OT Macchl Tena. OMbITHI, JEMOHCTPUPYIOLIHE 3aBUCHMOCTD BBITAIKMBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00b&Ma MOrpyKEHHON B JKUAKOCTh YaCTH Tejla M OT INIOTHOCTH JXKUAKOCTH. KOHCTpyHpoBaHHE apeoMeTpa HiIu
KOHCTPYHPOBAHHE JIOAKH U ONpeeseHre e€ rpy30Mo bEMHOCTH
4.10 duznyeckue SBICHUS B IPUPOAE: BIMSIHAE aTMOC(EPHOT0 JIaBJICHHS Ha )KUBOH OpraHHU3M, IIaBaHUE PHIO
411 TexHuueckne ycTporCcTBa: COOOMIAIOIINECS COCYABI, YCTPOUCTBO BOJIOMPOBOJIA, THUAPABINIECCKUI MPEcc, MAaHOMETp, OapoMeTp,

BBICOTOMED, TTOPIITHEBOI HACOC, APEOMETP

PABOTA, MOIITHOCTb, SHEPTUA




51

Mexannueckas paboTa

52 MexaHnueckasi MOIHOCTh

53 ITpocTeie MeXxaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS MIOCKOCTb. [IpaBuiio paBHOBECHS pbIuara

54 [IpumeneHne npaBuia paBHOBECHS pbluara K OJIOKy

55 «3om0Toe TpaBmIIo» MexaHukH. Ko3ddumment none3noro neictBus MexaHu3MoB. IIpocThie MEXaHU3MBI B OBITY U TEXHHKE

5.6 IToreHnuanbsHas SHEPTUU Tela, HOJHATOTO Haa 3eMIEH

5.7 Kunermueckas sHeprus

5.8 ITonHast MexaHu4ecKkast SJHeprusl. 3aKOH U3MEHEHUS U COXPAaHEHMS MEXaHU4eCKOH sHeprun
[MpakTryeckne paboTHI:

59 ###Par##H#Onpenenenne pabOThl CHIBI TPEHHS IPH PABHOMEPHOM [BIDKCHHH Teja 110 TOPU3OHTAIBHOH ITOBEPXHOCTH.

' UccnenoBanue ycnoBuil paBHOBecusi pbiuara. Mamepenue KIIJ| HaknoHHOM muiockocTH. M3ydeHue 3akOHa COXpaHEHUS

MEXaHWIEeCKOH SHEPTHU

5.10 DusuyecKue sIBICHUS B IPUPOJE: PbIYArd B TEJIC YEJIOBEKA

5.11 TexHU9IeCKHE yCTPOWCTBA: phIYar, HOABHKHBIN M HETIOBIKHBIN OJIOKH, HAKIIOHHAS TIOCKOCTh, IPOCTHIE MEXaHN3MBI B OBITY







