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HOACHUTEJIBHASA 3AIINCKA
[Iporpamma o ¢u3uKe Ha ypOBHE OCHOBHOI'O O0ILIEr0 00pa30BaHUs COCTaBJIeHAa HA OCHOBE
MOJIOKEHUI U TPEOOBaHUM K pe3ysibTaTaM OCBOCHHSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHO nporpammsbl, ipeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéTom
(benepanbHO paboueii mporpaMmsbl BociuTanusi 1 KoHieniuu npenoaaBanus y4eOHOTo
npeamera «Dusnkay.

Copepxanue  mporpaMMbl 1o  (u3MKe  HampaBieHO Ha  (OPMHUPOBaHHE
€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOYyYarOUIMXCsl W OpraHu3alHio H3ydyeHus (U3MKU Ha
NeSITENIbHOCTHOM OcHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOYKHOCTH Y4Y€OHOIO
npeamera B peanusanuu TtpedoBaHuit GPI'OC OOO k mnaHUPYEeMbIM JUYHOCTHBIM U
METanpeJIMeTHbIM  pe3ylibTaraM  OOy4YeHHus, a TaKkKe  MEXKIpPEIMETHbIe  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MIPEAMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHusl.

[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclpesieleHre y4eOHOro MaTepuaia mo rojaam
oOydeHust (o Kiaccam), MpeajgaracT MPUMEPHYIO TMOCIEAOBATEIbHOCTh HW3YUYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHSA TMPEAMETHOIO COJIEpKaHUS M Y4E€T€ BO3PACTHBIX
0COOEHHOCTEN 00yJarOIIUXCH.

[Iporpamma mo ¢usuke paszpaboTaHa C LEIbI0 OKa3aHHWA METOAMYECKON MOMOIIH
YUUTENIO B CO3JaHUH paboyeit mporpaMMbl 10 y4eOHOMY MTPEIMETY.

®uzuka SABIAETCA  CUCTEMOOOpA3yIOIIUM  JJii  €CTECTBEHHOHAYYHBIX  y4eOHBIX
MpPEeIMETOB, MOCKOJbKY (U3MYECKHe 3aKOHbI JieKaT B OCHOBE IIPOILECCOB U SIBJICHUIA,
M3y4aeMbIX XUMHEH, Ouonorueii, actpoHomueil u ¢usnueckoi reorpadueii, BHOCUT BKIIaJ B
€CTECTBEHHOHAYYHYIO KApTUHY MUPa, MPEIOCTABIsIET Haubosee sSCHble 00pa3libl MPUMEHEHUs
HAy4YHOTO METOJIa MO3HAHMUSI, TO €CTh CIOC00a MOyUYeHHUSs TOCTOBEPHBIX 3HAHUN O MHpE.

Opna U3 raaBHBIX 3a1a4 PU3NYECKOro 00pa3oBaHUsl B CTPYKType o01iero oopazoBaHus
COCTOMT B (HOPMHUPOBAHUU ECTECTBEHHOHAYYHOH TpPaMOTHOCTM M HMHTEpeca K Hayke Yy
oOydJaronuxcsi.

N3yyenne @u3anku Ha 0a30BOM YpOBHE IMPEAINOJAraeT OBJIAJICHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLIMMHU €CTECTBEHHOHAYUYHYIO TPaMOTHOCT:!

® HAYYHO OOBSCHSTDH SIBJICHUS;

® OLICHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEOBAHMUS,;

® UHTEPIPETUPOBATH JAHHBIE U UCIOJb30BaTh HAyYHbIC JOKA3aTEIbCTBA [V TOJIYyYEHUS
BBIBOJIOB.

enn u3yuenus (pu3MKU Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsI OMpEJCIICHBI B
Konnenmuu npenogaBanus yueOnoro npeamera «dusuka» B 00pa3oBaTENIbHBIX OpraHU3AIUAX
Poccuiickoit @eneparuu, pealu3yomdX OCHOBHBIE 0011e00pa3oBaTeIbHbIe MPOTPaAMMBI,
yTBepkI€HHOUN permennem Kosuternn MunucTtepcrBa npocsenieHust Poccuiickoit denepanuu
(mpotokon ot 3 nekabps 2019 r. Ne [TIK4BH).

Heau usyvyenust GU3UKM:

enpuoOpeTEeHNEe HHTEpeca W CTpeMJIeHHs OOydyalomMXCs K HayYHOMY M3YUYEHHUIO
MIPUPOJIBI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®pa3BUTHE NPEJCTABIEHUI O HAyyHOM MeETOJEe TMO3HaHUS U (OpMHUpPOBAHHE
HCCIIEI0BATENBCKOr0 OTHOIIEHUS K OKPY>KAIOIIHUM SIBJICHUSM;

¢ popMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yueHHUs] OCHOB CTPOCHUS
MaTepuu M (PyHAaMEHTAIbHBIX 3aKOHOB (PHU3HKH;

e popMHpOBaHME NPEACTABICHUI O POIU (PU3UKHU IS Pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTU;



®pa3BUTUE MPEACTABICHUA O BO3MOXKHBIX cdepax Oynymeid mnpodeccnoHanbHON
NESITENIbHOCTH, CBA3AHHOW C (U3MKOW, IMOATOTOBKA K JajbHEHIIEMY OOY4YEHHIO B 3TOM
HaIlpaBJICHUH.

JlocTrkeHue 3THUX IeJied MporpaMMbl MO (U3MKE HAa YpOBHE OCHOBHOIO OOUIETO
oOpa3zoBaHusi 00€CTICUNBACTCS PEIICHUEM CIEAYIONINX 3a/4a4:

eIprOOpEeTEHNE 3HAHUW O JUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAHUYECKUX,
TEIUIOBbIX, AJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSIX;

eIpUOOpETEHNE YMEHHM ONHUChIBaTh M OOBICHATh (PU3MUECKHE SBIEHUS C
MCIIOJIb30BAaHUEM IOTYUYEHHBIX 3HAHUMH;

®0CBOCHUE METOJOB pEUICHUS MPOCTEUIIMX pacdyE€THBIX 3a7a4 C MCIOJIb30BaHUEM
(bu3nuecKkux Mojesneil, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

®pa3BUTUE YMEHUH HaOM0AaTh MPUPOJIHBIE SBJIEHUS M BBINOJIHATH  OMBITHI,
nabopatopHble pabOTBl U SKCIEPUMEHTAJbHbIE HCCIEAOBAHUA C  HCIOJIb30BAHUEM
M3MEpUTEIbHBIX MPHUOOPOB;

®0CBOCHHE TPUEMOB paboThl ¢ HHpOpMaIMEH (HU3UUECKOTO COJEpKaHUs, BKIIOUAs
MH(OPMALIMIO O COBPEMEHHBIX JOCTHKEHHMSIX (U3MKH, aHAIU3 U KPUTUUYECKOE OlLICHWBAHUE
uH(popmManny;

®3HAKOMCTBO €O cepamu mpodeccuoHaNbHON IeATEeNbHOCTH, CBSI3aHHBIMU C (DU3UKOIA,
Y COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTHKEHUSAX (PU3NYECKON HAYKH.
Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETr0o 0OOpa3oBaHUS
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejleln), B 8 kiacce — 68 dacoB (2
yaca B Hememwo), B 9 kmacce — 102 dwaca (3 wWaca B HeHem).

[Ipennaraembrii B mporpamMme no ¢u3MKe MepedyeHb J1adOopaTOPHBIX PadOT U OMBITOB
HOCHUT PEKOMEHJATeNIbHbII XapakTep, y4uTeldb JellaeT BBIOOp MPOBEIEHHUs J1aOOpaTOPHBIX
paboT U ONBITOB C Y4YETOM MHAMBHUAYAIbHBIX OCOOCHHOCTEH O0O0ydYaromuxcs, CIHCKa
AKCIIEPUMEHTANIBHBIX 3aJaHuil, MpeajaraéMblXx B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
JK3aMeHa 1o (U3HKeE.



COAEPKAHUE OBYYEHUS
7 KIIACC
Pa3znes 1. @®u3uka u €€ posib B IO3HAHUH OKPYKAKOILET0 MUPa.

®dusnka — HayKa o npupoze. SBienus npupoasl. GU3NYECKne ABICHUA: MEXaHUYECKHE,
TEIUIOBBIE, JICKTPUYECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIC.

Oduznyeckue BeauuuHbl. M3Mepenune ¢usnueckux BenuuuH. Pusznueckue MNpUOOPHI.
[TorpemHocTe n3MepeHnii. MexayHapoaHas cucTeMa €QUHUII.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAyKH U3y4aloT mpupoay. EcTecTBeHHOHAYUYHBIN
METOJ] TO3HaHUs: HaOII0JIEHHE, IMMOCTAaHOBKA HAYYHOIO BOIPOCA, BBIIBMKCHHE TUIIOTE3,
IKCIIEPUMEHT MO TMPOBEPKE THUIMOTE3, OOBIACHEHUE HaOmomaemMoro sBieHus. OnucaHue
($u3NYeCKUX SBJIECHUIN C MOMOIIbIO MOJIEIEH.

JHemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, AIEKTPUICCKUE, MATHUTHBIE, CBETOBBIC SIBIICHUS.

2. dusznueckue npuOOPHI U MPOLIETypa MPSIMBIX U3MEPEHUM aHAJIOTOBBIM U ITU(PPOBHIM

pudopom.

Jlabopamopuvie padbomul u onvimol.

OmnpezeneHne MeHbI ISJICHUS KAl U3MEPUTEIIBHOTO Mpubopa.
N3mepenue paccTosHui.
N3mepenue 06bEMa )KUIKOCTH B TBEPAOTO TEA.
Onpenenenure pa3MepoB MaJlbIX TeEl.
N3mepenue temrepaTypbl MpU TOMOIIM JKAIKOCTHOTO TEepMOMETpa M JaT4MKa
TEMIIEPaTypBbl.
6. [lpoBeneHue wuccineoBaHHs MO TPOBEPKE TUIMOTE3bl: NAJIbHOCTh MOJETA IIapUKa,
MYIIEHHOTO TOPU30HTAIBLHO, TeM OOJIbIIE, YeM OO0JIbIIe BHICOTA MTyCKa.

Pasznean 2. IleppoHavasibHble CBeIeHNsI 0 CTPOCHUU BelllecTBA.

CrpoeHue BelecTBa: aroMbl U MOJIEKYJBI, MX pa3Mmepbl. OMNbITHI, TO0Ka3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBxeHne yacTtull BemiecTBa. CBA3b CKOPOCTH ABMKEHHUS YAaCTHL] C TeMIEpaTypoil.
BbpoynoBckoe aBmxkenue, auddysus. BzaumopeilicTBue YacTHIl BEIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, IKUIAKOCTEH U  TBEPIBIX
(kpucTaIMUecKuX) Tel. B3auMocBsA3b MeXIy CBOMCTBaAMH BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHHUN
BO/IBL.

Hemoncmpayuu.

1. HabGmroneHne OpOyYHOBCKOTO JBHKCHHUS.

2. HaGmonenue nuddysum.

3. HaGnronenwue siBneHui, OOBSICHIIOMIMXCS MPUTSHDKEHUEM WM OTTAIKUBAaHHUEM YaCTHII

BEILIECTBA.

Jlabopamopuuvie pabomul u onvitmol.

1. Omenka quaMerpa aToMa METOAOM PsIOB (C UCIIOIB30BaHHEM (GoTorpaduii).

2. OmnbITHI IO HAOJIOICHHUIO TEIJIOBOTO PACIITUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHHUIO ACHUCTBUS CHII MOJIEKYJISIPHOTO MTPUTSHKCHHUS.

Pa3nen 3. J/IBu:keHne U B3auMoieicTBHE TeJl.

Mexanuueckoe ABukeHue. PaBHOMepHOEe W HepaBHOMepHOe nBHkeHHe. CKOpOCTb.
Cpenusis cCKOpOCTh NMPU HEPABHOMEPHOM JBMKEHUU. Pacuér myTu 1 BpeMeHH JIBHXKECHHUSI.

agbrwnE



SBnenve uHepUMH. 3aKOH HMHEpUMH. B3aumonelcTBue Tea Kak MPUYMHA H3MEHEHHS
CKOPOCTH JABM)KEHHMs Tell. Macca kak Mepa mHepTHOCTH Tena. IlnotHocTh BemectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BELIECTBA.

Cuna kak XapakTepucThka B3aumojeicTBus Ten. Cuia ympyroctd U 3akoH ['yka.
N3mepenne cwiibl ¢ MOMONIIBIO JTUHAMOMETpA. SIBIIEHWE TATOTEHUA W cuia Tsokecth. Cuna
TSOKECTH Ha Jpyrux ranerax. Bec tema. HeBecomocth. CnokeHue CHII, HANpPaBJIEHHBIX IO
onHoM npsiMol. PaBHonencTByronas cui. Cuita TpeHus. TpeHne CKOJIbKEHUsI U TPEHUE TTOKOSI.
Tpenue B mpupoie U TEXHUKE.

Jemoncmpayuu.

HabGmtoienne MexaHnueckoro ABMKEHUS Tela.
N3Mepenne cKopocT NpsIMOTMHEUHOTO JBUKEHUS.
HabGmntoenue sBiaeHus HHEPIUU.
Habmtoienre u3mMeHeHust CKOpOCTHU MPU B3aUMOCHCTBUM TEIL.
CpaBHeHME MacC IO B3aUMOJEHCTBHUIO TEN.
ClioxeHue cuJl, HalpaBJIEHHBIX IO OJHOW MPSIMOiA.
ﬂa60pamopnbte paoomul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (IIapuka B JKUIKOCTH, MOJEIH
AJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmnpeneneHve CpeAHE CKOPOCTH CKOJIbKEHUS OpyCka WU IIapvKa MO HAKJIOHHOM
IJIOCKOCTH.
Ornpenenenrie IOTHOCTH TBEPJOTO Tena.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTskeHUs (nedopmanu) Mpy>KUHbl OT
NPWIOKEHHOMN CHUJIBI.
5. OmbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHHUS CKOJIbKEHHUS OT Beca Tesa U
XapakTepa CONPUKACAIOIINXCS IIOBEPXHOCTEH.

Pa3znea 4. /laBienue TBEPABIX TeJl, dKMIKOCTE U ra3oB.

HNasnenune. CrnocoObl yMEHbIIEHHS M yBeIMuYEHHUs JaBjieHus. JlaBieHue Trasa.
3aBUCUMOCTh JaBJICHHA raza OT oOb&ma, Temmeparypbl. Ilepemauya paBiieHus TBEPIBIMU
TeJlaMH, XKUJIKOCTAMHM M ra3zaMu. 3akoH [lackans. [lHeBMartnueckue MamivHbl. 3aBUCHUMOCTH
JaBJICHUS KUJIKOCTU OT TiyOuHbl. ['mapocratudeckuil mapanokc. CooOmiaronmecs: cocy/ibl.
['mppaBinyeckre MEXaHU3MBL.

Atmocdepa 3emnn u armochepHoe naBiieHue. [IpUuuHBI CyliecTBOBaHUS BO3TYIIHOM
obonoukn 3emumn. Onbit Toppuyennu. U3mepenue armochepHOro naBieHHUs. 3aBUCUMOCTD
aTMoc(epHOTO JaBlieHUSI OT BBICOTHI HaJ ypoBHeM Mops. I[lpubopwel s u3MepeHus
aTMOc(epHOTO JaBIICHUS.

JleficTBHe JKUIKOCTM U ra3a Ha MOTrpyKEHHOE B HHUX Teno. BriTankuaromas
(apxumenoBa) cuia. 3akon Apxumena. [InaBanue Ten. Bo3nyxormaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPHI.

[lepenaua naBieHUs KUAKOCTHIO U Ta30M.

CooOrmmaroniyecs: COCybl.

I'mppasnuueckuii nmpecc.

[IposiBnenue neiicTBusi aTMOC()EpHOTO TaBIICHUS.

3aBUCUMOCTb BBITAIKUBAWOIIEH CHJIBI OT 00BEMA MOrpyXKEHHOW 4YacTH Tela |

IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEHN CUJIbI BECY BBITECHEHHOMW JKHUJIKOCTH.

8. YcnoBue 1utaBaHUS TeN: IUTABAHHWE WM TOTPYKEHHWE TEl B 3aBUCHMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEHN TEJA U KUJIKOCTH.
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Jlabopamopuusie padbomol u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJE OT 00bEMa MOrpyKEHHOM B KUAKOCTH

4acTH TeJa.

2. OrmpeneneHue BBITAIKUBAIONICH CHIIBI, JIEHCTBYIONIEH Ha TEJO, IMOTPYKEHHOE B

HKUIKOCTb.

3. TlpoBepka HE3aBHCHMOCTH BBHITAIKHBAIONICH CHIIBI, JEHCTBYIONIEH Ha TEIO B
XKUIKOCTH, OT MaccChl TeJa.

4. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKMBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha
TEJNO B XKHUAKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJIKOCTh YaCTH TeJIa U OT MJIOTHOCTHU
KHUJKOCTH.

5. KonctpynpoBanue apeoMerpa WJIM KOHCTPYMPOBAHME JIOJKH M OIpeleieHue eé
IrPy30I0AbEMHOCTH.

Paspnen S. Padora 1 MOLIHOCTB. JHEPrus.

Mexanunueckas padota. MoOIIHOCTb.

[IpocTbie MexaHM3MBI: pblYyar, OJOK, HAKJIOHHAs IJIOCKOCTh. I[IpaBuiio paBHOBeCHs
priuara. [IpumeneHnue npaBuia paBHOBeCHs pblyara K 0J0Ky. «3070TO€ MPaBUII0» MEXAHUKH.
KIIJ] mpocThix Mexanu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHernueckas W TNoTeHUMalbHass >3Heprus. lIpeBpamieHue
OJIHOTO BH/1Ia MEXAHUYECKOU SHEPTUU B IpYyroi. 3aKOH COXPaHEHMS DHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomsl u onvimel.

1. Omnpenenennie paOoOThl CHJIBI TPEHUS MpPU PABHOMEPHOM [IBHXKEHUU Tella [0

TOPU30HTAJIBHON ITOBEPXHOCTH.

2. UccnenoBaHue yclioBU paBHOBECHS pblyara.

3. Usmepenue KII/| HakIOHHO# TIOCKOCTH.

4. VI3yueHue 3aKOHA COXpaHEHHUS] MEXaHUYECKON YHEPTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
Nzyyenne pu3nku Ha ypoBHE OCHOBHOTO 00IEro 00Opa3oBaHUs HAMPABICHO HAa TOCTHKEHUE
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbrate wu3yueHuss (pU3MKM Ha YpOBHE OCHOBHOIO 00IIero ooOpazoBaHus Yy

oOyuatomerocst OyayT c(OpMUPOBAHBI CIETYIONINE INYHOCTHBIE Pe3yIbTaThl B YACTH:

e 1) maTpuMoOTH4eCKOro BOCIUTAHMS:

® - MPOSIBJICHHE WHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (hU3MUYECKOM
HayKU;

® - [ICHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;

e 2) rpa:kKIaHCKOr0 U JyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

® - TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYX/JIEHUHU OOLIECTBEHHO 3HAUYUMBIX U 3TUYECKHX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN (PU3UKH,

® - OCO3HaHUE BAJKHOCTU MOPAJIbHO-ITHUYECKUX IIPUHLIUIIOB B ACATEIBHOCTH YUYEHOTO;

¢ 3)3CTeTH4YeCKOro BOCIIMTAHUS:

® - BOCIPHATHE 3CTETUYECKUX KAyeCTB (PM3NYECKOW HAyKU: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'O MIO3HAHHUSI:

® - OCO3HaHHUE IIEHHOCTH (DPU3MUYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUSA MHUDA,
OCHOBBI Pa3BUTHUs TEXHOJIOTUN, BAXKHEHUILIEH COCTABIISAIOIIEHN KyJIbTYPHI;

® - pa3BUTHE HAYYHOU JIOO03HATEIBHOCTH, MHTEPECA K UCCIIE0BATEIBCKON JeSITETbHOCTH;



e 5) popmupoBaHus KYJbTYPbI 310POBbSI M IMOUMOHAJBHOI0 0JIArOM Oy YHS:
® - OCO3HaHHUE IIEHHOCTH Oe30MacHOro obpasza >KM3HU B COBPEMEHHOM TEXHOJOTHUYECKOM
MHUpE, BaXHOCTH TMpaBUJl OE€30MacCHOrO0 TOBEJEHUS Ha TPAHCIOPTE, Ha J0porax, C
ANIEKTPUYECKUM U TETJIOBBIM 000PYIOBAHUEM B IOMAITHUX YCIOBUSX;
e - c(hopMUPOBAHHOCTH HaBbIKA pedICKCHH, PU3HAHUE CBOETO IMpaBa Ha OMIUOKY U TaKOTO
KE TIpaBa y APYTroro 4ejJoBeKa;
e 6) TPYAOBOI0 BOCIIMTAHUSA:
® - AKTUBHOE y4acTHE B PEIICHUHU MPAKTUYCCKUX 3a/]a4 (B paMKax CeMbH, 00pa3oBaTEIbHOM
OpraHu3aly, TOpojaa, Kpas) TEXHOJOTUYECKOW ¢ COIHMAJIbHOW HAMpaBJICHHOCTH,
TpeOYIOIMX B TOM Yucie U GU3NISCKUX 3HAHUIA;
® - HHTEpEeC K MPAKTUIECKOMY MU3YUCHUIO MPOeCcCrid, CBI3aHHBIX C (PU3UKOM;
e 7)3K0JIOrM4eCKOro BOCIIMTAHUSA:
® - OpHCHTAaIMs Ha TPUMEHEHHE (PU3NUECKUX 3HAHUW JUIsl pelieHUs 3a7ad B 00JacTH
OKpY’KaIoIe cpeipl, MIaHUPOBAHUS TTOCTYNKOB U OLICHKHA MX BO3MOXKHBIX IMOCJIEACTBUIMA
JUISL OKPYKAIOIIEH CPEIbI;
® - OCO3HAHHUE II100aTHLHOTO XapaKTepa IKOJIOTHYECKUX MPOOIEM U MyTeH UX PEIICHHUS;
e 8) ajanranum K MI3MEHAKIIMMCS YCJIOBUAM COIMAJIBLHON M MPUPOJIHOM Cpelbl:
e - TOTPeOHOCTP BO B3aWMOJICHCTBUU TPU BHITIOJHCHUH WCCICIOBAHUM U TIPOCKTOB
(bu3UYeCcCKO HAMIPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSM JIPYTHX;
® - [IOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTUUECKYIO JACATEIbHOCTh;
e - noTpeOHOCTh B (DOPMHUPOBAHMU HOBBIX 3HAHMM, B TOM 4Hcie (QOPMYIUPOBATH UIEH,
HOHSITHSI, TUTIOTE3bI O PUBNYECKUX OOBEKTAX U SBJICHUSX;
® - 0CO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH (PU3UKH;
® - [UIAHUPOBAHHUE CBOETO PA3BUTH B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUI;
e - CTpeMJICHHE aHaJu3UpOBaTh U BBISBJIATH B3aMMOCBS3M MPUPOJBI, OOIIeCTBa U
HSKOHOMMKH, B TOM YHUCIIE€ C UCTIOJIB30BaHUEM (PU3HUECKUX 3HAHMIA,
® - OILICHKAa CBOMX JEHCTBHI C YYETOM BIMSHHUS Ha OKPYXKalOUIYyI0 Cpely, BO3MOKHBIX
rI100aJbHBIX MTOCIIECTBUH.
METANPEIMETHBIE PE3YJIbTATBI
B pesynbraTre ocBoeHusi mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBanusi y oOydatonierocsi OyayT chopMHpOBaHbI MeTampeJAMeTHbIe Pe3YJbTaThl,
BKJIIOYAIOIIIME TI03HABATENIbHbIE YHHBEPCAJbHbIC Yy4YeOHbIC [EHCTBUA, KOMMYHUKATHBHBIC
YHUBEpCAJIbHbIC Y4eOHbIE NIeUCTBUSI, PETYJISTUBHBIC YHUBEPCAIbHbBIE YUeOHbIE ACHCTBUS.
Ilo3naBaTe/ibHbIC YHUBEPCAJbHbIE Y4eOHbIE AeHCTBUS
ba3oBbie Jiorn4yeckue JeicTBUA:
® BLISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBIICHUN);
® yCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIaCCU(PHUKAIIMU, OCHOBAHUS JIJIsi 0000IIeHUs
Y CpPaBHEHUS;
® BLISIBJISITH 3AKOHOMEPHOCTH U MIPOTHUBOPEUHUS B pacCcMaTpuBaeMbIX (DakTax, JaHHBIX U
HaAOJIIOICHUSAX, OTHOCSIIINXCS K (PU3NYECKUM SIBIICHUSIM;
® BLISIBJISITH TIPUYUHHO-CIICJCTBEHHBIC CBSI3U TPU HM3YYEHUH (U3MUYECKUX SIBICHUN U
MPOILIECCOB,  JIeJaTh BBIBOJABI C  HUCIOJIB30BAHMEM  JEAYKTUBHBIX M  HHIYKTHUBHBIX
YMO3aKIIOUEHUH, BBIIBUTATh THIIOTE3HI O B3aUMOCBSI3AX (PU3NUYECKUX BEITHYNH;
®CaMOCTOSITEJIBHO ~ BBIOMpAaTh Crmoco0 pemeHus ydeOHOH (usmueckoit 3amayu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB PEIICHHS, BHIOOP HauWOoJee MOAXOMAAIIETO C YYETOM
CaMOCTOSITEILHO BBIICICHHBIX KPUTEPHUEB).
ba3oBbie uccienoBarebCKue 1eCTBUSA !



® KCII0JIB30BAaTh BONPOCH! KaK MCCIEI0BATENbCKUI HHCTPYMEHT IT03HAHNUS;
® [IPOBOJUTH IO CaMOCTOSATEIBHO COCTABJICHHOMY IUJIaHY ONBIT, HECIIOKHBIN
(u3MUeCcKUil SKCIEPUMEHT, HEOOJIbIIIOE UCCIEI0BAHNE (PU3UUECKOTO SIBIICHHUS;
® OIIEHMBATh HA NPUMEHMMOCTh U JOCTOBEPHOCTh MH(POPMALIMIO, MTOIYYEHHYIO B XO/€
UCCJIEI0BAHUS WU SKCIIEPUMEHTA;
® CaMOCTOATENIBHO (OpMyIUpOBaTh O00OOIIEHHWS U BBIBOJALI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, OTIbITA, UCCIIEIOBAHMUS;
® [IPOTHO3UPOBATH BO3MOYKHOE JlaJIbHEIIIEe pa3BUTHE PUINUECKUX MPOLIECCOB, a TAKKE
BBIJIBUTAThH MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHIX U KOHTEKCTaX.
Pabora ¢ undpopmanmueii:
® [IPUMEHSTh pa3IMYHble METOJbl, MHCTPYMEHTHI M 3alpoChl MpPH IMOUCKE M OTOOpE
MH(}OpMAaLMK UK JAHHBIX C YYETOM NPEIOAKEHHON yueOHOM (pu3nyeckoil 3a1auu;
® aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO PA3TUUYHBIX
BUJIOB U (JOPM IpEJICTABICHUS;
® CaMOCTOATEIBHO BBIOMPATH ONTHUMANbHYIO (OpMy NpeacTaBiICHUS HHPOpPMALUU U
WUTIOCTPUPOBATh peIllaeMble 3a/ladll HECJIOKHBIMH CXeMaMH, JuarpaMMaMiu, HHOU
rpauKoi U UX KOMOWHAIIUSMHU.
KoMmyHuKaTHBHBIC YHHBEpPCAJIbHbIEe Y4eOHbIe 1eiiCTBUSA:
®B XOjle O00CYyXJeHHUs y4eOHOro marepuasna, pe3yibTaToB JabOpaTOpHBIX paboOT U
MPOEKTOB 3aJaBaTh BOMPOCHl MO CYIIECTBY OOCYKJaeMOW TeMbl M BBICKa3bIBATH WJCH,
HalleJICHHbIE Ha pelIeHue 3ajaud U NMoAJepKaHue OJ1aroKenaTeaIbHOCTH O0IIeHHUS;
®COIIOCTABJIATh CBOM CYXKICHUS C CYXKICHHAMHM JPYI'MX YYaCTHUKOB JHMAJIOTA,
oOHapy’KMBaTh PA3JINYME U CXOACTBO MO3ULIUH;
® BEIpAXKaTh CBOK TOUYKY 3PEHMS B YCTHBIX U IUCBMEHHBIX TEKCTaX;
eIIyOJUYHO  MPEACTABIATh  PE3yJIbTAaThl  BBINOJHEHHOIO  (PU3UYECKOTO  OIMbITa
(9KCTIepUMEHTA, HCCIIeI0BaHMs, IPOEKTA);
®[IOHMMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYalIbHON pabOTHI
IpU PELICHUH KOHKPETHOH Qu3ndeckoil mpoOiemsrl;
®[IPUHMMATh LEJIM COBMECTHON JEATEIbHOCTH, OpPraHU30BBbIBAaTh JEHUCTBHUS IO €€
JOCTHKEHUIO: paclpeessiTh PO, 00CYKAaTh MPOLECChl U Pe3yIbTaThl COBMECTHOM pabOTHI,
0000111aTh MHEHHSI HECKOJIBKHUX JIFO/IEH;
® BBIMIOJIHATH CBOIO YacTh PabOThI, JAOCTHrasi KaueCTBEHHOI'O pe3yjbTara MO CBOEMY
HaIIPaBJICHUIO U KOOPAWHUPYSI CBOM JEUCTBUS C IPYTUMH WICHAMU KOMaHbI;
®OIICHMBATh KAadyeCTBO CBOEro BKJIaJa B OOMMHA MOPOAYKT IO KPUTEPUSM,
CaMOCTOATEIBHO CHOPMYIUPOBAHHBIM YHACTHUKAMU B3aUMOICHCTBUS.
PerynsiTuBHbIC yHUBEpPCAJbHBIC YUeOHbIC 1eiiCTBUS
Camoopranm3anus:
® BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX, TPEOYIOIMX ISl PeIeHUs
(bu3MUYeCKUX 3HAHUN;
® OPUEHTUPOBATHCA B PA3NMUYHBIX IOAXOJAaX MPHUHATUSA PEIICHUA (MHIMBHUIYAIBHOE,
MIPUHATHE PELICHUS B TPYyMIIE, IPUHATHE PELIEHUNA IPYIIION);
® CaMOCTOSITEJIBHO COCTaBJISITh AJITOPUTM pElIeHHUs (U3NYECKOW 3aJadd WIM IUIaHa
UCCIIEZIOBaHUSI C Y4E€TOM HMMEIOLIUXCA PECypcoB U  COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHpOBATh IIpeiaracéMble BapUaHThl PELICHUM;
e ie1aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEILICHHUE.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:
e JaBaTh AJ€KBATHYIO OLICHKY CUTyallMH U MpeJiaraTh 1aH €€ U3MEHEHUs;



® OOBSCHATHh TPHUYWUHBI JOCTIKEHUS (HEIOCTHIKEHUS) PE3yNbTaTOB JCSITEIHHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHUBBI B JCATCILHOCTh (B TOM 4YHCIE B XOJ BBIOJTHCHHS
(hU3UYECKOTO UCCIEOBAHUS UM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB, N3MEHHUBIITUXCS
CUTYaIlUi, YCTAHOBJICHHBIX OIMTUOOK, BOSHUKIINX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTaTa eI U YCIOBHSIM;

® CTaBUTh ce0sl HA MECTO JPYroro YeJoBeKa B XOJ€ CIopa WK JUCKYCCHH Ha HAYUHYIO
TEeMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

® [pU3HABaTh CBOE MpPaBO Ha OIIMOKY MPH pEHICHUW (PU3NUECKUX 3ajad WU B
YTBEP)KIECHUSAX HA HAYIHBIC TEMBI U TAKOE YK€ MPaBO JIPYTOTo0.

MNPEIMETHBIE PE3YJIBTATHI
K xoniy oOydenuss B 7 kJacce npeIMETHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI

oTpaxkaTb CPOPMUPOBAHHOCTh y 00YHAIOIINXCS YMEHUI:

®1ICIIOJIb30BAaTh TMOHATHS: (PU3NUECKHME W XUMHUYECKHUE SBICHUS, HaOII0ICHHE,
OKCIIEPUMEHT, MOJeNb, THUIOTEe3a, €IWHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJEKYyJa,
arperaTHbIE COCTOSIHHSI BemiecTBa (TBEpIOe, IJKUIAKOE, Ta3000pa3HOE), MEXaHHUYECKOe
TIBKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, MPSMOJIMHEITHOE), TpaeKTopus,
paBHOAeWCTBYIOIIAs  cuia, JedopMauus  (ympyras, —IUlacTUYecKas), HEBECOMOCTb,
COOO0IIaoIINeCcs COCY/IBI;

epa3nuyath sABJIeHUs (AUQy3usi, TEMIOBOE IBIKCHUE YaCTHI] BEIIECTBA, pABHOMEPHOE
JBIDKEHUE, HEPABHOMEPHOE JBHKEHUE, WHEPIUs, B3aUMOJCHCTBHUE TEJ, paBHOBECHE TBEPIBIX
TeJ ¢ 3aKPeIUIEHHOM OChIO BpallleHus, epeaaya IaBieHus: TBEPAbIMUA TEIAMHU, KUIKOCTSIMU U
razamu, arMoc(epHoe naBlieHUE, TUIaBaHHME TeJ, MPEBpAIlCHUs MEXaHWYECKOW SHEpPruu) mo
OMHMCAHUIO UX XAapPaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLUIUX ITaHHOE
¢du3nueckoe sBJIECHUE;

®pacrio3HaBATh MPOSBICHUE U3YUECHHBIX (PU3NYECKUX SIBIIEHUN B OKPY’KAIOIIEM MHpE, B
TOM 4HcClie PU3NYECKUE SABJICHUS B MPUPOJIE: TPUMEPHI ABMKECHUS C PA3IMUYHBIMU CKOPOCTSIMU
B JKMBOM M HEXHMBOW MpUPOJE, ACUCTBHE CHUIIbI TPEHUS B MPUPOJE M TEXHHUKE, BIMSHUE
aTMoc(epHOTo JaBlIeHUsI Ha JKUBOW OpraHU3M, MJIABaHHE PHIO, phIYaru B TeJie YelloBeKa, pU
TOM TMEPEBOAUTH MPAKTHUECKYIO 3a/lady B y4eOHYIO, BBIICISATH CYIIECTBEHHbIE CBOMCTBA
(mpu3Haky) GU3NUECKUX SIBJICHU;

® OIMCHIBATh U3yUYEHHBIE CBOMCTBA Tell U (PU3NUYECKUE SBIICHUS, UCTIONB3Ys (PU3NUECKUE
BENUYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSS CKOPOCTD,
CWJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tella, CUjla TPEHUs, JaBjieHue (TBEPIOTo Tela, KUAKOCTH,
ra3a), BHITAIKMBAIOIIAs CUJIa, MEXaHHYecKast paboTa, MOIIHOCTh, TUIEYO CHJIbI, MOMEHT CHJIBI,
KO3 (UIIMEHT TOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKasi U MOTEHIUaIbHas SHEPIHsl),
MpPU ONMUCAHUU TPABWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICT HCIOIB3YEMBIX BEIMYMUH, HX
0003HAYCHHSI U €IUHULIBI (PU3NIECKUX BEITUYNH, HAXOIUTh (POPMYJIIbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMUUHY C APYTUMHU BETMYMHAMHE, CTPOUTH TPApUKHA H3yUYEHHBIX 3aBUCUMOCTEH
(hU3UYECKUX BEITUYHH;

®XapaKTEepH30BaTh CBOWCTBA Tel, (DU3MUECKHE SBICHHUS M TIPOIECCHI, HUCIOIb3Ys
MpaBWjia CIOXKEHHS Ccui (BIOJIb OAHOW mpsimoil), 3akoH ['yka, 3akon Ilackans, 3akoH
ApxuMena, TpaBWIO paBHOBecHs pblyara (OJI0Ka), «30JI0TOE MPABHIO» MEXAaHUKH, 3aKOH
COXPaHECHHSI MEXaHWYECKOW SHEPTUH, MPH 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA U
3aMHCHIBATH €r0 MAaTEMAaTHIECKOE BHIPAKEHUE;

¢ O00BICHATh (U3NUYECKUE SBICHUS, MPOIECCHl M CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTyallMid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYUHHO-



CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IaroB ¢ omopod Ha 1-2
M3YUYEHHBIX CBOMCTBA PU3NUECKUX SBICHUHN, GU3MUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

epemiaTh pacu€THble 3aAaud B 1—2 JEHCTBUSA, HCIONB3Yysl 3aKOHBI U (OpPMYIIBI,
CBsI3bIBaIOIINE (PU3MUYECKHE BEIMYMHBL: HAa OCHOBE aHAJIM3a YCIOBUS 3a/lauyd 3alKChIBaTh
KpaTKO€ YCJIOBHUE, MOJACTABIIATh (QU3HUUYECKUE BEIUYUHBI B (OPMYJIBI M MPOBOIUTH PACUETHI,
HaxOJUTh CIOPABOYHBIC JAHHBIE, HEOOXOAMMBIC HJisi peHIeHUus 3a7ad, OLICHUBATh
PEATUCTUYHOCTH MOJIYYCHHON (PU3HUECKON BETUUHUHBL;

epacrmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU TMOMOIIM (PU3NIECKUX
METOJIOB, B ONMMCAHUM HUCCJEAOBAHUS BBIICIATH MPOBEPSEMOE MPEIINONIOKEHNE (TUIIOTE3Y),
paznuyaTh U MHTEPHPETUPOBATH MOJYUYCHHBIN pe3ybTaT, HAXOJUTh OIIMOKU B XOJI€ OMbBITA,
JIeJaTh BBIBOJBI MO €r0 PE3yJIbTaTaM;

® [IPOBOJIUTH OIBITHI MO0 HAOMIOJACHUIO (PU3NUECKUX SIBICHUN WU (U3UYECKUX CBOWCTB
Ten:  GOpPMYIUpOBaThH  MPOBEPSIEMBbIE  MPEANOJIOKEHHUS, COOMpaTh  YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYA0BaHUS, 3aMUCHIBATh X0/ OTBITa U (POPMYITHPOBATH BHIBOJIBI;

® BLITIOJIHSATH MIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTypbl C UCIOJH30BAHMEM aHAJOTOBBIX U LHUQPPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB ¢ YUETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPEHU;

® [IPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (DM3UYECKON BETUYUHBI OT JIPYToMl ¢
WCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM (3aBUCUMOCTH MyTH PaBHOMEPHO JIBIKYIIETOCS TeJIa OT
BPEMCHM JBWKEHHUS Tella, CWJIbl TPEHHUS CKOJBXKEHHS OT Beca Teja, KadecTBa 0OpabOTKH
MOBEPXHOCTEN TN M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIONIAM COPUKOCHOBEHHUS TEJI, CUJIbI
YOPYTOCTH OT YJUIMHEHMSI MPY>KUHBI, BHITAIKUBAIONIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTu
Tela U OT IUIOTHOCTU JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Teja, OT TIyOMHBI, Ha
KOTOPYIO TIOTPYXEHO TEJ0, YCIOBUM IUIaBaHMs TEJ, YCIOBHUI paBHOBECHUS pblyara u OJOKOB),
y4acTBOBATh B IUIAHMPOBAHUU Y4EOHOTO HCCIIEJOBaHMs, COOMpPATh YCTaHOBKY U BBIMIOJIHATH
U3MEpEeHUs, CcleAysd MpeajoKeHHOMY IUlaHy, (UKCUpPOBaThb pE3YJbTAThl IOJTYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJEC NPEUIOKEHHBIX TaOMUI[ U TpapuKOB, IeNaTh
BBIBOJIbI 110 PE3YJIbTATaM UCCIEAOBAHUS;

®IPOBOJIUTH KOCBEHHBIE H3MEpPEHUS (PUINYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUIKOCTU U TBEPAOIO TEJa, CUJIa TPEHUS CKOJBXKEHUS, aBJICHHE BO31yXa, BHITAIIKUBAOIIAS
CWIIa, NEHCTBYIONIAas Ha MOTPYXEHHOE B KUAKOCTh TeNO, KOA(D(PUIIMEHT MOIE3HOTO IeHCTBUS
IPOCTHIX MEXaHU3MOB), CJIEAYs MPEUIOKEHHOW MHCTPYKIMU: TPU BBINOJIHEHUH HU3MEpPEHUN
coOupaTh IKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUYUCIISTH 3HAUEHUE UCKOMOU BEIHYMHBI,

ecoONIONaTh TMpaBWja TEXHUKU O€30MacHOCTH TMpH pabore ¢ JabopaTOPHBIM
000pyI0BaHUEM;

®yKa3plBaTh NPHUHIMIBI JCHCTBUS TPUOOPOB U TEXHHUUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, AMHAMOMETpP, COOOIIAIONINeCs] COCYAbl, OapoMeTp, pblyar, MOABIKHBIN U
HEMO/IBYKHBIN OJI0K, HAKJIIOHHAS TIOCKOCTh;

®XapaKTEepPU30BaTh NPUHIIUIBI JIEHCTBUA W3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOWCTB C OMOPOW Ha UX OMUCAHUA (B TOM YHUCIIE: MOAMIMIHUKHA, YCTPOHCTBO BOJOIPOBO/IA,
TUAPABIMYECKUI TMpecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBON HAcOC, apeoMETp), UCIOJIb3Ys
3HaHUS O CBOWCTBax (U3MYECKUX SBICHUM UM HEOOXOauMble (PHU3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

®TIPUBOJUTH TNPUMEPHl (HAXOMUTh WHPOPMAIUIO O TPHUMEpax) MPAKTUIECKOTO
WCIOJIb30BaHMs (PM3MUECKUX 3HAHUW B TIOBCETHEBHOM JKU3HHU JIJIs 00ecrieueHus: 0e30MacHOCTH
npu o0paiieHuu ¢ npudopaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAaHEHHUS 3JI0POBBbS U
COOJIOZICHHSI HOPM DKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAIOIICH cpeie;



®OCYIIECTBJIATh OTOOpP MCTOYHUKOB MH(popMauuu B HMHTEpHETE B COOTBETCTBUHU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOUIMXCS 3HAHUM U NYTEM CpPaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIIEIATh MH(OPMALMIO, KOTOPAasl SBISETCS MPOTUBOPEUYMBOU HIIU
MOKET OBITh HEJJOCTOBEPHOM;

®1ICTI0JIb30BaTh IIPU BHINOJHEHUHU YUEOHBIX 3aJaHUIl HayYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3nUecKoro cojaepkaHusi, CIpPaBOYHbIE MaTepuaibl, pecypcbl ceTu WHTepHET, BIaAeTh
npuéMamMi KOHCIIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHMs MHPOpPMAUU M3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

®CcO3/1aBaTh COOCTBEHHBIC KpAaTKUE MHCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MHPOpMaAIUHU (PU3HMUECKOTIO COACPKaHUS, B TOM YHciie MyOIMYHO JeNaTh KpaTKue
COOOILIEHHs O pe3yJbTaTaX NPOEKTOB MM Y4YEOHBIX HCCIEIOBAaHUM, MPU 3TOM T'PaMOTHO
MCIOJIb30BaTh U3yUYEHHBIN MOHATHUIHBIN anmapar Kypca (GU3MKH, COTPOBOXKAATh BHICTYIUICHHUE
MpE3EHTALUEH;

e [IpY BBHITIOJHEHUHU YUYEOHBIX MPOEKTOB U UCCIEIOBAHUMN paclpeaessTh 0013aHHOCTH B
rpynmne B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJayaMM, CJIEIUTH 32 BBINOJIHEHHEM ILIaHa
JeCTBUH, aJIeKBaTHO OLICHMBATh COOCTBEHHBIN BKJIAJ B JIEATEIBHOCTb IPYIIIbI, BEICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAsi MHEHHE OKPY KAIOLIUX.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. @u3uka u e€ poJib B IO3HAHUHN OKPY/KAOLIEro MIUpa
11 ®dusnka - HayKa 0 MPUPOJIC 2 bubmorexa HOK
' yKa 0 pUpOZ https:/m.edso0.ru/7f416194
bu6mmoreka [IOK
12 DH3HMCCKHE BEIHIHHI 2 1 https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasnen 2. [lepBoHayajibHbIe CBEICHUS 0 CTPOCHUM BellleCTBA
21 CIDOCHIE BeLleCTEa 1 bu6moreka [IOK
' TPOCHHIE BELICCTR https://m.edsoo.ru/7f416194
29 JIBrrkeHre u B3aMMOACHCTBUE YaCTHII 2 1 bu6moreka [IOK
' BEIIIECTBA https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro mo pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3.1 MexaHm-eckoe ABIKCHHe 3 https://m.edso0.ru/7f416194
bubnuoreka [JOK
3.2 Muepuus, macea, n10THOCTS 4 1 https://m.edso0.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 2 Bubmaorexa LJOK

https://m.edsoo.ru/7f416194
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Hroro no pazgeny 21
Pa3nea 4. /laBinenune TBEPABIX TeJl, AKUAKOCTEH H ra3oB
41 Masnenue. [lepenaua nasieHuss TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMU, YKUAKOCTIMU U Tra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapierne KukocTh ° https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.3 ATmocpeproe fanenne 6 https://m.eds00.ru/7416194
44 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TeJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHoOCTh. JHEprus
bubmoreka [IOK
>1 Pabora u momtsocTs 3 . https://m.edsoo.ru/7f416194
bubmoreka [IOK
5.2 Tpoctsie MexaHH3MEI > . https://m.edsoo0.ru/7f416194
bu6moreka [IOK
53 Mexauuueckas sHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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IHOYPOYHOE IINIAHUPOBAHHUE
7 KUIIACC

KosnnyecTBo 4yacos
Ne Mara DJIeKTpOHHbIe LU poBbIe

Tema ypoka Kour bHBI IIpakTHyeckn
n/n yp Bcero oHTpOI ¢ pa eckune H3Y4YeHH s o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl

®dusuka — Hayka o npupoje. SABneHus 1 02.09.2026
npupoabl. Dusznueckue sBICHUS

MexaHudeckue, TCILIOBEIE,
2 3IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 1 03.09.2026
3BYKOBBIE SIBJICHHS

09.09.2026

3 Pu3nyecKue BEINYUHBI U UX U3MEPEHUE 1

Ypok-uccnenoanue "N3mepenne
4 TeMIepaTypbl MPU MOMOIIU KUJTKOCTHOTO 1 1 10.09.2026
TepMOMETpPA U TaTYMKA TEMIIEPaTyphl"

Kak ¢u3uka u apyrue ectecTBeHHbIE
HayKH M3yTaioT HPUPOJLY. bubmuorexa [IOK

5 EcrecTBeHHOHAaYYHBIN METO/] TIO3HAHUS. 1 hitps://m.edsoo.ru/ff09f72a
Onucanne PU3NIECKUX SIBICHUN C 16.09.2026 T '
HOMOIIBIO MOJIETIEN

VYpoxk-uccnenoanue "[IpoBepka

TUIOTE3bI: JAJTBHOCTD MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, 17.09.2026
4yeM OoJiblle BhICOTA MmycKa'

Crpoenue BemiecTBa. OMbITHI,
7 JIOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE 1 23.09.2026
BEIIECTBA

bubnuoreka [JOK
https://m.edsoo.ru/ff09fe0a

24.09.2026 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

8 JIBryKeHre yacTHll BEIIeCTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI MO

9 HAOJIOJICHUIO TETUIOBOTO PACIITUPEHUS 30.09.2026
rasoB»
10 ArperaTHbl€ COCTOSIHUS BEILIECTBA 01.10.2026
B3anmocBsI3b MeXTy CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
bubmmoreka [{OK
11 COCTOSIHUSIX M UX ATOMHOMOJIEKYJIIPHBIM .
ctpoenreM. OCOOEHHOCTH arperaTHbIX 07.10.2026 https://m.eds00.ru/ff0a0378
COCTOSTHUH BOJIBI
12 Mexanuveckoe JABUkeHuEe. PaBHOMEpHOE 08.10.2026 bubmmoreka [{OK
Y HEPaBHOMEPHOE JIBU)KCHHE https://m.edsoo.ru/ff0a05c6
13 CkopocTtb. EMUHHAIIEI CKOPOCTH 14.10.2026 Eggg?/ﬁzzasiorﬁ/ﬁow?gc
14 Pacuer myt 1 BpeMeHU ABUKEHUS 15.10.2026 Etﬁlgg?/(gzlaziorﬁ/ffowae 4
WNuepuusi. 3akoH HHEPITUU. Buborexa [IOK
15 B3anMopelicTBre Ten Kak mpuyuHa 21.10.2026 https://m.edso0.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBYDKCHHS TEll E— :
16 IImoTHOCTE BemecTBa. PacueT Macchl 22.10.2026 bu6mmoreka [IOK
00beMa Tejla 0 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpeneneHue 05.11.2026
IJIOTHOCTH TBEPJIOTO TEJIay»
18 Pemenne 3amau no teme "IInoTHOCTE 11.11.2026 bu6mmoreka [JOK
Bemiecrna" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepHUCTHKa
19 B3auMo/ieiicTBus Ten. Cuma ynpyrocTH. 12.11.2026
3akoH ['yka
Jlaboparopnas pabota «3yuenue
20 3aBUCHUMOCTH pacTshKeHHs (nedopMaIim) 18.11.2026

IPYXXUHBI OT HpHJIO)KeHHOI}'I CHJIIBID»



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

19.11.2026

21 SIBnenue Tarorenns. Cruiia TSHKECTH
BSI3b MEXIY CHIION TSKECTH U M )i
22 TCeJIaS. Bei TIEI)J};:. liI;meHI/Iee;anaq H(E)lCTCeOMe 25.11.2026 Eubmorexa LIOK
" " e https://m.edsoo.ru/ff0al778
Cuna TsbKecTu
23 Cuia TsKeCTH Ha APYrux IUTaHeTax. 26.11.2026 bubmmoreka [{OK
dusnyeckne XapaKTePUCTHKU TUIAHET https://m.edsoo.ru/ff0a1502
02.12.2026 bubmmoreka [{OK
24 Msuepenue cui. Jlusamomerp https://m.edsoo.ru/ff0al8cc
03.12.2026 bubmmoreka [{OK
25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 10 09.12.2026 bubmmoreka [{OK
OJTHO mpsiMoii. PaBHOIe#icTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemienne 3amau mo teme 10.12.2026
"PaBHonelicTByrOmas cui"
28 TpeHue CKOJIbKEHUS U TPEHHUE TOKOSI. 16.12.2026 bu6moreka [IOK
Tpenue B mpUpoOIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yuenne
29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS bubmuorexa [JOK
OT CHJIBI JaBJICHUS U XapaKTepa 17.12.2026 https://m.edsoo.ru/ff0alcc8
COTNIPHKACAIOIIUXCS TTOBEPXHOCTEH)
KonTtponbHas paboTa o remam:
30 «MexaHndyeckoe JBMKEHHEe», «Macca,
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe 23.12.2026
n3o0pakeHue cuim», «CUITbDy
| Do s o B e sz DIOMORIOK
- ’ e https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEHCTBYIOIIAS CHIDY
32 Pemenne 3a1a4u Ha onpeiecHUE 13.01.2027

PaBHOAEHCTBYIOIIEN CUJIIBI



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

33 Jasnenue. CriocoObl YMEHBIIICHUS U 14.01.2027 bubmuoreka [JOK
YBEJIMUYCHUS IABJICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBrienue raza. 3aBUCUMOCTD JIaBJICHUS 20.01.2027 bubmuoreka [JOK
rasa ot 00bémMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBieHus: TBEPABIMH TEIAMHU, 21.01.2027 bubmmoreka [{OK
YKUJIKOCTSIMH U razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )XUJKOCTH U T'a3e, BLI3BAHHOE 27.01.2027 bubmmoreka [{OK
NEACTBUEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau o teme «/laBnenue B 28.01.2027 bubmmoreka [{OK
YKUJIKOCTH ¥ rase. 3akoH ITackais» https://m.edsoo.ru/ff0a2826
03.02.2027 bubnuorexa [JOK
38 Coobmarompecs cocy et https://m.edsoo.ru/ff0a2970
. 04.02.2027 bu6moreka [IOK
39 TPuppasnmeckuid npece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopriHeBoi KUIKOCTHBIN 10.02.2027
Hacoc
Atmocdepa 3emun. [IpuauHb
a1 CYIIIECTBOBAHUS BO3IYIIHONW 000JIOYKH bubmuorexa [JOK
3emin. 3aBHCHMOCTh aTMOC(EPHOTO 11.02.2027 https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJI YPOBHEM MOPS
42 Bec Bo3myxa. ATMocdepHOe 1aBlieHHE 17.02.2027 bubmorexa [IOK
yxa. PHOC 1 https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMochepHOTO JaBICHUS. 18.02.2027 bu6mmoreka [JOK
OmnbiT Topprueiu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT 24.02.2027 bu6mmoreka [JOK
BBICOTBI HaJl YPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouns. AtmMocdepHoe 25.02.2027 bu6mmoreka [JOK
JaBJICHHE HA Pa3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau o teme "ATmMocdepHoe 03.03.2027

naBieHue"
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JlelicTBuE )KUJIKOCTH U Ta3a Ha

bubmuoreka [JOK
4t ggﬁgymeHHoe B HHX TEJI0. APXUME/I0Ba 04.03.2027 https://m.edsoo.ru/ff0a3276
| Dopmommas o Opesrene sz | BimOTGR IOK
HI > A yrort e https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B JKHJIKOCTbH)
Jlaboparoprast paboTa 1o Teme
49 «MccnenoBanue 3aBUCHMOCTH Beca TEJA B bubnuorexa [JOK
BOJIe OT 00BbEMa NOTPYKCHHOH B 11.03.2027 https://m.edsoo.ru/ff0a3514
JKHUJIKOCTD YacTH TEIay
17.03.2027 bubmmoreka [IOK
50 Inasasme e https://m.edsoo.ru/ff0a3a96
JlabopaTopHnast pabota
51 "KoHcTpynpoBanue apeomerpa wim
KOHCTPYMPOBAHHUC JTOJKH U ONIPECICIICHUC 18.03.2027
€€ rpy3010AbEMHOCTH"
o | Lo g omi s sy | BT 0K
YAOB. yx . e https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUAKOCTEH U ra30B»
01.04.2027 bu6mmoreka [IOK
53 Mexamieckas pabota https://m.edsoo.ru/ff0a3f82
07.04.2027 bu6mmoreka [JOK
54 MoiiHocTh. EAMHHIBEI MOIITHOCTH https://m.eds00.ru/ff0a3fs2
55 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH, 08.04.2027
pa3BUBAEMOM MPHU MOIBEME 10 JIECTHUIIE"
56 IIpocTeie Mexanu3Mbl. Priuar. PaBHoBeCHE 14.04.2027
CHJI Ha phlyare
KontponbHas padoTa no teme «JlaBienue
57 TBEPJIBIX TN, )KUJIKOCTCH U Ta30By / 15.04.2027

Bcepoccuiickas mpoBepouHasi paboTa
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Pesepubliit ypok. PaboTta ¢ Tekcramu no
TeMe «JlaBieHue TBEPABIX Tell,

bubmuoreka [JOK

58 KHJIKOCTEH U ra3os» / Beepoccuiickast 21.04.2027 https://m.edsoo.ru/ff0a4ffe
poBepoyYHasi pabora
Peruaru B TexHUKE, OBITY M IIPUPO/IE. Eubimorexa IIOK
59 Ha6opaT0pHas{ pabota «lVccienoBanue 0.5 22.04.2027 https://m.e dscﬂ).ru /024786
YCIIOBUW PABHOBECHUS PhIYaray
60 Pemrenue 3amau no teMe «Y CI0BHUA 28.04.2027 bubmmoreka [{OK
PaBHOBECHS pbIUara https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesnoro aecTeus
61 MexaHusma. Jlaboparopnas padota 05
«3mepenue KII/] HakioHHOM ' 20.04.2027
IUIOCKOCTH
62 Pemenne 3agau o teme "Pabora, 05.05.2027 bu6moreka [IOK
MomHoCTh, KIT/T" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprusi. Kunetnueckas u 06.05.2027 bu6moreka [IOK
MOTEHIHAbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHSI MEXaHUYECKOU 12.05.2027 bu6mmoreka [IOK
SHEPrUH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
"DKCEePUMEHTAIBHOE OTIPEICIICHUE
65 H3MEHEHHS Kmiemqecxoﬁ n 1
MMOTEHIIUAILHON YHEPTUHU TIPH
CKaTBIBAaHMH TeJIa 110 HAKJIOHHOM 13.05.2027
IIocKocTH"
66 KontponbHas padota o teme «Paborta u 19.05.2027
MOIITHOCTh. JHEPTHSI»
67 PesepBHrlit ypok. Paborta ¢ TekcTamu o 20.05.2027 bu6mmoreka [JOK
TeMe "MexaHnueckoe ABMKEHUE" https://m.edsoo.ru/ff0a4ee6
68 PesepBHeIit ypok. PaboTta ¢ TekcTamu 1o 26.05.2027

teme "PaboTa. MomHocTs. DHeprus”
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MPOBEPSIEMBIE TIPEIMETHBIE PE3YJBTATBI OCBOEHHSI OCHOBHOU
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIHIETO OBPA3OBAHMSI
7 KUIACC

Koxa nmpoBepsaeMoro HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTATbl OCBOCHUHA OCHOBHOM
pe3yjbTaTra 06p330B3TeJ'IBHOI71 nporpaMmMmsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1 WCIIOJIb30BATh N3YYCHHBIE TOHSATHS

12 pasiinydaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX JAHHOC (1)I/ISI/I‘~I€CKOC SABJICHUC

pacro3HaBaTh MPOSBICHUE HW3YYCHHBIX (HU3UYECKUX SBICHUN B
13 OKpPY’KaIOIlleM MHpE, B TOM uucie GU3NYECKUE SBICHUS B IPUPOJIE,
IIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/1a4y B yUEOHYIO, BBIACIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBJICHUI

OTNUCBHIBATh HM3YYCHHBIC CBOMCTBA Tel W (PU3WYECKUE SIBIICHUS,
WCTIONB3Ys (DU3WYECKHUE BEIMYHMHBI, TPU ONHUCAHUM TPABUIHHO
TPaKkTOBaTh (PU3WYECKUA CMBICT HCIOIB3YEMBIX BEIHYHMH, WX
1.4 0003HaUYECHUs] W EIUHUIBI (PU3WYECKUX BEJIMYMH, HAXOJUTh
(dhopmymBl, CBS3BIBAIONIME JAHHYIO (HU3WYECKYI0 BEIHYHUHY C
JIPYTrUMU BEIUYHNHAMH, CTPOUTH rpaduku H3YYCHHBIX

3aBUCHUMOCTEN (PU3NYECKUX BETUUNH

XapaKTepU30BaTh CBOMCTBA TeJl, PU3UUECKHE SBJICHUS U MPOLECCHI,
15 WCIIONIb3YSl H3Y4YEHHbIE 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO
(GhopMynUpOBKY 3aKOHAa M 3alHUChIBaTh €ro MaTeMaTHYecKoe

BBIPAXCHUC

OOBACHATH (PU3UYECKHE SBJICHUS, MPOLIECCHl U CBOWCTBA TEl, B TOM
Yylyclie MU B KOHTEKCTE CHUTyalluid MPaKTHUKO-OPHUEHTHPOBAHHOTO
16 XapakTepa: BBISBJISTh MPUYMHHO-CIICCTBEHHbIE CBSI3H, CTPOUTH
' 00bscHeHHE W3 | — 2 JIOrMYEeCKHMX IIaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOICTBa (PU3MYECKHUX SBICHHM, (DU3MUECKUX 3aKOHA

HJIN 3dKOHOMCPHOCTHU

pemate pacyéTHbIe 3aa4u B 1 — 2 NEeWCTBHS, UCIOJIb3YsS 3aKOHBI U
¢dopmynbl, cBs3bIBarolMe (U3NYECKHE BEIWYMHBI: HAa OCHOBE
aHamM3a YCIOBHMS  3aJauyd  3alHChiBaTh  KpPAaTKOE  YCIOBHE,
1.7 HOJICTaBIATh (PU3MUECKUE BETUYMHBI B (POPMYJBl U HPOBOJHUTH
pacy€Tbl, HAXOJIUTh CIPaBOYHBIC JaHHbIE, HEOOXOAUMBIE JUIA
pemieHust  3ajJa4, OICHHWBATh  PEATUCTUYHOCTh  MOJYYEHHOM

(u3HUeCKO BEIMYUHBI

18 pacnio3HaBaThb HpOGJ’IeMBI, KOTOPBIC MOKHO PCHIUTH IMPU IMMOMOIIH

(I)I/I3I/I‘-IGCKI/IX METOAOB, B OIIMCAaHUU HMCCICOAOBAHHA BbIACIATDH




MpoBepsieMoe  NpeaAnojoxeHue  (rumnoresy),  pasnuyarb H
HUHTCPHIPCTUPOBATH HOJIy‘IGHHBIfI pe3yibTaT, HAXOOUTH OH_II/I6KI/I B

XOJE€ OIIbITa, ACJaTb BBIBOJBLI I1IO €0 pe3yJibTaTaM

1.9

IPOBOAMUTH OMbBITHl 0 HAONIOAECHUIO (PU3MYECKUX SBICHUM WU
¢u3n4Yeckux  CBOWCTB  Telm:  (QOpPMyIHpOBaTH  MPOBEPSIEMBIC
NPEINONI0KEHUS, COOMpaTh YCTAHOBKY W3  MPEUIOKEHHOTO

000pyIOBaHUs, 3aMCHIBATH XO/I OTIBITa U (JOPMYIUPOBATH BBHIBOIBI

1.10

BBITIOJIHATH NPSAMBIE U3MEPEHUS C UCHOJB30BAHUEM aHAJIOIOBBIX U
un(dpoBbIX TPUOOPOB, 3aIUCHIBATH MMOKA3aHUS NMPUOOPOB C YUETOM

3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJUTHh HUCCJIEIOBAHUE 3aBUCHUMOCTH OJHOM  (hU3MUECKOi
BEJIMYMHBI OT JPYroil € HCIOJIb30BAHUEM TPSMBIX H3MEPEHUH,
y4acTBOBAaTh B IJIAHUPOBAHUU Y4eOHOTO HCCIEIOBaHUS, cOOMpaATh
YCTAaHOBKY U BBIMOJIHATh HM3MEPEHUS, CJenys MpeIoKEHHOMY
IaHy, (UKCUpPOBATh pE3YIbTAThl MOJTYYEHHONM 3aBUCHUMOCTH
(u3nuecKux BEIIMYMH B BUJE MPEAJIOKEHHBIX TaOnuIl U rpadukos,

JACJIaTh BbIBOABLI 11O PE3yjIbTaTaM HUCCICO0OBaHMA

1.12

MIPOBOJUTH KOCBEHHBIE M3MEpEeHUsI (U3NYECKUX BEIMYUH, CIEAYs
MPEIIOKEHHOW HWHCTPYKUMHU: TPU  BBIIOJHEHUM H3MEpEHUuil
coOupaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIUHCISATH 3HAUCHUE

HCKOMOM BEJTMYHHEI

1.13

CO6J'IIO,Z[aTB ImpaBujia TEXHUKH 0e301macHOCTH Ipu pa60Te C

1abopaTOPHBIM 000PYI0BAHUEM

1.14

YKa3bIBATb  I[MPHUHIUIIbLI HCﬁCTBHH HpI/I60p0B N TCEXHHYCCKHX
YCTpOﬁCTB, XapaKTCpU30BaTh IMMPHUHIUIILI HeﬁCTBHH HN3YYCHHBIX
HpI/I60pOB U TCXHUYCCKHUX YCTPOﬁCTB C IIOMOIIBIO HMX OIIMCaHH,
HCIIOJIB3Yyd 3HAHUA O CBOMCTBaxX Q)HSHHGCKI/IX SIBJICHUN WU

HCO6XOI[I/IMI>IG (bHSH‘ICCKI/IC 3daKOHBI 1 3aKOHOMCPHOCTHU

1.15

OPUBOJIUTH TPUMEPHl (HAXOAUTh HWHPOPMAIUIO O MPUMEPAX)
IPAKTHYECKOTO  HUCIOJIb30BaHUS  (U3WYECKUX  3HAHUH B
MOBCEIHEBHON JKM3HM Juig oOecriedeHus O€30MacHOCTH P
oOpamienud ¢ TpubOpaMH U TEXHUYECKHMMH YCTPOMCTBaMH,
COXPaHEHHUS 3JIOPOBbS M COONIOJCHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKpYXKarolIei cpeje

1.16

OCYIICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTepHeT B

COOTBCTCTBUU C 3aAdHHBIM IIOHMCKOBBIM 34allpOCOM, Ha OCHOBC




MMCIOIINXCA 3HAHUU U IIYTEM CPAaBHEHUS PA3JIUYHBIX MCTOYHUKOB
BBIICIATh MH(POPMAILNIO, KOTOpasi SBJISIETCS MPOTUBOPEUYNBOM MIIH

MOXET OBITh HEJOCTOBEPHOM

1.17

UCII0JIb30BAaTh pu BBIIIOJIHCHUH y4eOHBIX 3a/1aHUI
HAy4YHOIIONYJISIPHYIO  JIUTEparypy  (U3MYECKOTO  COJEepKaHus,
CIpaBOYHBIE MaTepuaslbl, pecypcbl ceth VHTepHeTr, BianeTh
npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, npeoOpazoBaHus

WH(POPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B PYTYIO

1.18

co3ZaBaTb COOCTBEHHbIE KpaTKM€ IMCbMEHHbIE U  YCTHBIE
cooOmieHnss Ha ocHoBe 2 — 3 HCTOYHMKOB HH(pOpMaLUU
(bu3nuecKoro coAepKaHusi, B TOM YHCIIe MyOJINYHO JIeNaTh KpaTKue
COOOILIEHNs O pe3ybTaTaxX MPOEKTOB WINM y4EOHBIX HCCIIEeI0OBAaHUM,
NpA 3TOM TPAMOTHO HMCHOJIB30BATh W3YYEHHBIM TMOHSTHITHBIN
anmapar  Kypca  (HU3HKH, CONPOBOXJAaTh  BBICTYIUICHHE

Mpe3eHTaluen

1.19

MpU  BBINOJHEHWHM  y4EOHBIX MPOEKTOB M  HCCIENOBaHUI
pacmpenensaTb OO0S3aHHOCTH B TpPyNIe B COOTBETCTBUU C
MIOCTABJICHHBIMH 3aJayaMM, CJICIUTh 3a BBINOJHECHUEM INIaHA
IEWCTBUI, aJeKBaTHO OILICHHWBAaTh COOCTBEHHBIM BKJIaJ B
EeITEIBHOCTD TPYTIIIBI, BBICTPauBaTh KOMMYHHKAaTHUBHOE

BSaHMOHeﬁCTBHC, YUYUTBIBasE MHCHHUE OKPYKarOIInX

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kopn pa3nena

Kon

3JIEMEHTA

IIpoBepsiemMble 1€MEHTHI COIEP:KAHUS

®U3UKA U EE POJIb B IIO3BHAHUU OKPYXAIOIIETO MHUPA

1.1

O®usrka — Hayka O mpupoje. SIBIeHHs MTPUPOIbL.
Ousnyeckue SABICHUS: MEXaHUYECKHe, TeIJIOBbIE,
JNEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBHIE

1.2

Odusnyeckue BeIMYMHBL. VI3MepeHue QU3NUECKUX
BenuunH. Dusnueckue npubopel.  [lorpemHocTts
n3MepeHuil. MexTyHapoaHasi CUCTEMA €IUHUIL

1.3

ECTCCTBeHHOHaquLIﬁ MCTO/ MMO3HAHMHA: Ha6J'II-OI[eHI/Ie,
IMOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBUKCHUC T'HIIOTE3,
OKCIICPUMCHT TII0 TIPOBCPKE THUIIOTES, 00BsICHEHHE
Ha6monaeMoro SABJICHUSA

1.4

Omnucanue (I)I/IBI/ILICCKI/IX SIBJICHUI C TTIOMONIBIO MOAETIEH

1.5

[IpakTuyeckue paboOTHI:

HH#HPar###113mepenne pacCcTosHUI.
Hi#Par###13mepenrie 00bEMa KHUJIKOCTH U TBEPIOTO
Tena.

#HH#HPar###Onpenenenue pa3MepoB MaJIbIX TeEIL.




#H#Par###lI3mepenue TemriepaTypsl MNpU  TOMOIIU
YKUJKOCTHOTO TEPMOMETpA U AaTUMKA TEMIIEPATYpPbl

INEPBOHAYAJIBHBIE CBEJAEHNA O CTPOEHNUN BELHIECTBA

2.1

#H#Par###CTtpoeHre BelecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMepbl. ONBITHI, OKA3bIBAIONINE JUCKPETHOE
CTPOCHHE BEIIECTBA

2.2

#H##Par###/[piokenne  vactuny  BemiectBa.  CBsi3b
CKOpOCTH  JBIDKEHHMS 4YacTUI[ C TeMIepaTypou.
BpoynoBckoe nBuxenue, muddysus

2.3

B3aI/IMOI[eI7ICTBI/Ie JaCTHLl BCUICCTBA: MPHUTSKCHHUEC U
OTTAJIKUBAHUEC

24

H#Par#t# ArperaTHbie COCTOSIHUSA BEILIECTBA:
CTPOEHHUE rasos, KUJKOCTEN u TBEPABIX
(kpuctauinueckux)  Tel.  B3auMocBs3b  Mexay
CBOMCTBAMHM  BEIIECTB B  Ppa3HbIX  arperaTrHbix
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5

OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

2.6

[IpakTnueckue pabOTHI:

#H##Par###0Onenka tnaMeTpa aToMa METOJIOM PSIOB (C
HCTIONb30BaHueM doTorpaduii).

#H#Par###0neITEl 0 HAONIOAEHHUIO  TEIUIOBOTO
paciupeHus ra3os.

#HHAPar###0nbITEl 10 OOHAPY)KEHHIO NEHCTBHS CHJI
MOJIEKYJIIPHOTO MPUTSKEHHS

JIBDKEHME U B3AMMOJIEUCTBUE TEJI

31 Mexanuueckoe JIIBIDKECHUE. PaBHOMepHOE U
HEpPaBHOMEPHOE JIBIKCHUE
###Par###Cropoctb.  CpenmHsisi  CKOpPOCTh  TPH
3.2 HEpPaBHOMEPHOM JIBIDKCHHMH. Pacuér mytu m BpeMeHH
JIBUKEHUS
SBnenne uHepuuu. 3aKOH MHEpUUU. B3aumonelcTeue
3.3 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa HHEPTHOCTH Teja
34 ##Par###1norHocts BemiectBa. CBsA3b IUIOTHOCTH C
' KOJMUYECTBOM MOJIEKYN B eIMHUIE 00hEMA BElleCTBa
3.5 Cuiia KaK XapaKTepUCTHKa B3aUMOICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3Mmepenue cuibl c
MTOMOIIbIO JUHAMOMETPA
37 #HH#Par###SIsnenne Tarorenus U cuia Tsokectu. Cunna
TSOKECTH Ha APYrux mniaaHerax. Bec rena. HeBecomocTh
38 Cuna tpeHusa. TpeHue CKONbXKEHUS U TPEHUE MOKOS.
Tpenue B puUpoJe U TEXHUKE
39 HH#HPar###Croxxenue cuj, HaIpaBJICHHBIX MO OIHOM
npsiMoi. PaBHOAEHCTBYIOIIAs CUII
[IpakTueckue pabOTHI:
OrnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBHXKEHUSI
3.10 (mapuka B OKHUAKOCTH, MOJETH DJIEKTPUUECKOTO

aBToMOOWNISE W Tak pnanee). OmpeneneHue cpenHei
CKOPOCTH CKOJBXKEHHUS OpycKka WM IIapuKa [0




HAaKJIOHHOM IulockocTH. OmpeneneHue IMIOTHOCTU
TBEPAOrO  Tela. OnbIThl,  JEMOHCTPHUPYIOLIUE
3aBHCHUMOCTH pacTsikeHus (aehopMaiiin) npy>KuHbl OT
IPUIOKEHHON cuibl. OIBITBI, JAEMOHCTPUPYIOLIME
3aBUCUMOCTb CHUJIbI TPEHHS CKOJIBXKEHHUS OT Beca Tela
U XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEN

dusnyeckne SBICHUS B Impupoac: NpUMCEPbI ABUKCHUS C

3.11 pa3IMYHBIMA CKOPOCTSMH B JKMBOM UM HEXHUBOU
IpUPOJIE, IEHCTBHUE CHUIIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, OIIIUITHUKH

TIABJIEHME TBEP/BIX TEJL, )KUKOCTEI 1 TA30B

4.1

HaBnenue tBEpHoro tena. CrnocoObl yMEHbIIEHUS U
YBCIMYCHUA OABJICHUA

4.2

JlaBnenune Tra3za. 3aBUCHMOCTh JaBJICHUS Ta3a OT
00BbEMa, TeMIepaTypbl

4.3

Ilepenaua naBieHUs TBEPABIMH TEJIaMH, KUAKOCTIMH
u razamiu. 3akoH [lackansa. [IlHeBMaTHueckre MalinHbl

4.4

3aBHUCUMOCTH JaBJICHUA JKHUIKOCTH OT FJ'Iy6I/IHBI.
I'mapocratmuecknii  mapagokc. CooOmaromuecs
cocyabl. I'mapaBnuyeckie MexaHU3Mbl

4.5

Atmochepa 3emsin U aTMoc(epHOEe JIaBICHHE.
[Ipy4rHBI  CyIIECTBOBAHHMS BO3AYIIHON  000OJOYKH
3emiu. OnbIT Toppuuenu. 3aBUCHUMOCTh
aTMOC(epHOTO JaBJIEHUS OT BBICOTHI HaJ YpPOBHEM
MODsI

4.6

N3mepenne armocdeprHoro naieHus. [Ipubopsr s
U3MEPEHUs] aTMOC(EPHOTO JTABICHHS

4.7

JleficTBHE KMIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX
Teno. BelTanmkuBaromas (apxuMenoBa) cuiia. 3aKOH
Apxumena

4.8

[InaBanue ten. Bo3gyxomnnaBanue

4.9

[IpakTrueckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT
00béMa TOTpYKEHHOW B JKHUIKOCTh YacTU Tela.
OrnpezeneHrue BBITAIKUBAIOIIEH CUIIbL, JEUCTBYIOIIEH
Ha Telo, MNOrpyX€HHOoe B JKUIKOCTh. IIpoBepka
HE3aBHCHMOCTH BBITAIKMBAIOIICH CHJIBI,
JEHUCTBYIOLIEH Ha TEJIO B >KMJIKOCTH, OT MaccChl Teja.
OnBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
BBITAJIKUBAIOLLEH CHJIbI, JCHUCTBYIOLIEH Ha TEIO B
KHUJIKOCTH, OT 00BEMa MOTpYKEHHOM B IKUAKOCTh
YacTHU Teda HW  OT  INIOTHOCTH  >KHJAKOCTH.
KonctpynpoBanue apeomeTrpa WM KOHCTPYUPOBAHHUE
JIOJKU U OIIpENIETICHUE €€ IPy30I10IbEMHOCTH

4.10

dusnueckue  SABJICHUS B NPUPOJAE:  BIUSHHE
aTMOC(epHOro JaBJE€HUS HA SKMBOM OpraHusm,
IUIaBaHUE PbIO

411

TexHudyeckne ycTpoOWCTBa: COOOIIAIOIINECS COCY/IBI,
YCTPOMCTBO BOJOIPOBOAA, THAPABIMYECKHM TIpecc,
MaHOMeTp, OapoMeTp, BEICOTOMED, IOPIIHEBON HACOC,




‘ apeoMeTp

PABOTA, MOITHOCTbD, DHEPI'UA

5.1 MexaHnndeckas paborta

5.2 MexaHnyeckasi MOILIHOCTb

53 [IpocTele MeXaHM3MBI: pblYar, OJIOK, HaKJIOHHAs
IUIOCKOCTS. [IpaBmito paBHOBECHS pbIyara

5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K 0JIOKy

«3osoTtoe  mpaBuio»  MexaHuku. Koadduument
9.5 IOJIE3HOTO  JedcTBUs ~ MexaHu3MmoB.  IIpoctbie
ME€XaHHU3MBbI B 6I)ITy U TCXHUKE

5.6 [ToreHnmanpHas SHEPTUH TeJla, OIHATOTO HaJ 3eMIIEN
5.7 Kunernueckast sneprus
58 [TosnHas mexanuueckas SHEpPrus. 3aKoH M3MEHEHHUS U
COXPAaHCHUS MEXaHWYECKON YHEPTHH
[IpakTnueckue pabOTHI:
###Par#H#Onpenenenne paboThl CUJIBI TPEHHUS TpU
59 PaBHOMEPHOM JBIDKCHHH Tella IO TOPU30HTAILHOM
moBepXHOCTH. VccrenoBanne YCIOBHIA pPaBHOBECHS
pbruara. M3mepenue KIIJ HakIOHHOW MJIOCKOCTH.
N3ydeHne 3ak0Ha COXPAHCHHUS MEXaHUIEeCKOW SHEPTHH
510 dusnyeckue SBICHUS B MPUPOJEC. phIYarH B Tele

YCI0BCKa

TexHuyeckue yCTpoiCTBa: pbluar, MNOABWKHBIA U
5.11 HENOJBIOKHEIA ~ OJOKM,  HAaKJIOHHAsg  IUIOCKOCTb,
MIPOCTHIE MEXaHU3MBbI B OBITY




INPOBEPAEMBIE HA OI'D 110 ®U3ZUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBHON IMTPOI'PAMMBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

Kon
TpeOoBaHUS

NpoBepPsSIeMOro

IIpoBepsiemble Tpe0OBaHUS K MpeAMETHbIM pe3yJbTaTam
0a30BOr0 YPOBHSI OCBOCHHSI OCHOBHOH o00pa3oBaTe/IbHOM
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

[Monnmanme ponu GU3UKK B  HAYYHOM  KApTHHE  MUPA;
c(OpMHPOBAHHOCTh 0Aa30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3U W TIO3HABAEMOCTH SBJICHUU TIPUPOIBI, O POJIH SKCIIEPUMEHTA B
¢u3uke, o cucremMooOpasyrouie poiu (GHUIUKH B PA3BUTUH
€CTeCTBEHHBIX HAyK, TEXHHKH U TEXHOJIOTHH, 00 DBOJIIOIHU
bu3NYecKUX 3HAaHUN U UX POJIM B IEJOCTHOM €CTECTBEHHOHAYYHOMN
KapTHHE MHpa, O BKIAJE POCCHHCKHX M 3apYOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO
MUpAa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUS O BUJAX MaTepuu (BEIIECTBO U TIOJIE), O JBWKCHUHU Kak
crocobe CylIeCcTBOBaHUS MarepuH, 00 aTOMHO-MOJEKYISIPHOMN
TEOPUU CTPOEHHUS BEIIeCTBa, O (DMU3MUYECKON CYUIHOCTH SIBICHUMN
NpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBaHTOBBIX); YMEHHE pa3iuyaTh SBJIEHUS IO OMNHCAHUIO HX
XapaKTEepPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPHUPYIOIIHUX
JTaHHOE (PU3UYECKOE SIBIICHHWE; YMEHHME pPaclo3HaBaTh IMPOSBIECHUE
M3YYEHHBIX (U3NYECKUX SIBJICHHM B OKPYXAIOIIEM MHUpPE, BBIIEISSA
WX CYIICCTBEHHBIE CBOMCTBA (TTPU3HAKH )

Brnagenue ocHoBaMHM MOHSATUHHOTO ammapara U CHMBOJIHYECKOTO
A3bIKa (PU3MKU M UCTIOJIB30BAHMUE WX JUIS PEIIeHUs] y4eOHbIX 3ajad;
YMEHHE XapaKTepU30BaTh CBOMCTBa Tej, (pU3MUECKUE SBICHUS U
IPOLIECCHI, UCTIOJIB3Ys PYHIAMEHTAJIbHBIE U SMINPUYECKIE 3aKOHBI

YMeHue OINHCHIBATh HU3YUYCHHEBIC CBOMCTBA TE€I H (1)I/I3I/ILI€CKI/I6
SABJICHUS, UCIIOJIB3Ys1 (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI

Brnagenue ocHOBaMHM METOJOB HAy4YHOTO TO3HAHHUS C Y4ETOM
coOII0ICHUsI TIPaBIIT O€30ITaCHOTO TPpy/a: HaOM0AeHuEe (PU3UICCKUX
SIBJICHUI:

YMEHHE  CaMOCTOSITEJIHO co0uparth  AIKCHEPUMEHTAIbHYIO
YCTaHOBKY M3 JaHHOTO Habopa o0OpymOBaHUs MO HHCTPYKIUH,
ONHCHIBAaTh XOJI ONbITAa M 3aIUCBIBAaTh €ro  PEe3yNbTaThl,
(dbopMynupOBaTh BHIBOJIBI;

OpOBEJICHUE TMPSIMBIX M KOCBEHHBIX HW3MEpeHHil (U3MUECKUuX
BEJIMYMH: yMEHHE IUIAHUPOBATh M3MEPEHHs, CaMOCTOSTEIHLHO
coOuparh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY IO HWHCTPYKIIHH,
BBIUHCTISATh 3HAYCHHE BEIMYMHBI M aHAU3WPOBATH IOJYyYEHHBIE
pe3ynpTaThl C Y4ETOM 3aJlaHHOW TIOTPEUIHOCTH PEe3yNbTaTOB
U3MEPEHMUI;

MPOBEJCHUE HECIOXKHBIX HKCIEPUMEHTAIbHBIX HCCIIEeIOBAHUI;
CaMOCTOSITENIBHO COOMpaTh AKCIEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOAMTH  HWCCIENOBAaHUE IO  HMHCTPYKLUU, MPEACTaBIATH
MOJIyYEHHBIC 3aBUCUMOCTH (PU3MYECKUX BEIMYWH B BHJIE TaOIHUI] U
rpauKoB, YYHUTHIBATH TMOTPEIIHOCTH, JENaTh BBIBOJBI IO
pe3ylbTaTaM UCClIeOBaHUS




[lonnManue  XapakTepHBIX CBOWCTB  (PM3MUYECKMX  MOJETCH
(MarepuanbHas TOUKa, aOCOIOTHO TBEPIOE TEJIO, MOJICNIU CTPOCHUS
rasoB, XHUJKOCTEHM W TBEPABIX TEJ, IJIAHETApHAs MOJEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOIO $ipa) U YMEHHUE NPUMEHATh UX JUIs
00BsICHEHUST (PU3UUECKUX MTPOIIECCOB

YMmenne oOBACHATD (PU3MUYECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUYUHHO-CIIEICTBEHHBIE CBA3U
U CTPOWTH OOBSCHEHHE C OINOpOW Ha W3Y4YEHHBIE CBOMCTBA
¢u3uueckux sBICHHUHA, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJEIH

YMmenue pemate pacuérHble 3aAauu (Ha 6aze 2 — 3 ypaBHEHMI),
UCIIOJIb3YSl 3aKOHBI U (QOPMYINbI, CBSI3bIBalOIIME (PU3NUECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KpPAaTKOC YCJIOBHUC 3aaadvu,
BBISIBJISITH HEJIOCTAIOIME JAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIHI,
HEeoOXoauMble sl €€ pelleHus, HCIO0JIb30BaTh CIPaBOYHbBIE
JaHHBIC, TIIPOBOAWTH paC‘—IéTBI U ONCHUBATh PCAIUCTUIHOCTDH
MOJIyYEHHOTO  3HA4YeHHUS  (U3MYECKON  BEJIMYHMHBI,  yMEHUE
OTIPENENATh Pa3MEPHOCTh (PM3MUECKOMN BEIUYUHBI, OJYYEHHOU MPH
peueHun 3a1a4au

VYMmenne XapaKTCpru30BaTb IMMPHUHIIUIIBI ﬂeﬁCTBHH TEXHUYCCKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTUYECKUX MPOIECCOB 10 MX ONMUCAHHIO, UCIIONb3Ys 3HAHHS
0 CBOWCTBaxX (M3UYECKUX SIBJICHHH M HEOOXOIMMBIC (PU3UUECKHE
3aKOHOMEPHOCTH

10

YMeHHe WCIONb30BaTh 3HaHUS O (U3WYECKHX SBICHHUAX B
MOBCETHEBHOM KW3HM Ui oOecredeHuss Oe30MacHOCTH TIpH
oOpamieHnn ¢ OBITOBBIMH ~ NPUOOpaMH M TEXHUUYCCKUMH
YCTPOWCTBAMH, COXPAHEHUS 3I0pOBbS W COOJIOJCHUS HOPM
9KOJIOTUYECKOTO TOBEICHUS B OKpPYKAIOIIeW cpeie; MOHWMaHHE
HEOOXOIMMOCTH TPUMEHEHHS JOCTHKEHUH (DU3UKU M TEXHOJIOTHI
JUTsL PAllMOHATIBHOTO MPUPOIOTIOIE30BaAHHSI

11

OneIT mOMCKa, MpeoOpa3oBaHUS W TMPEACTaBICHUS HHPOpPMAIUU
(bU3NYECKOTO COJEpXKaHUS C HCIOJIb30BaHHEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; yMEHHE OIICHUBATh
JOCTOBEPHOCTH MOJIy4eHHOW MH(pOpPMallMd Ha OCHOBE MMEIOIIUXCS
3HAHUM M JOMOJIHUTEIBHBIX HCTOYHHKOB; YMEHHE HCIOJIb30BaTh
OpU  BBIMIOJIHEHUU  Y4E€OHBIX 3aJaHUil  HAYYHO-TIOMYJISAPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIPaBOYHbIE MaTepUalbl,
pecypchl cetu VHTepHeT; BiajeHue Oa30BBIMH  HaBBIKAMU
npeoOpazoBaHuss MHPOPMAIMK M3 OJHONW 3HAKOBOW CHCTEMBI B
JIpYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBHIE
co00IIIeHHs HAa OCHOBE MH(OPMAIIMH U3 HECKOJIbKUX HCTOUYHHUKOB




HEPEYEHb JJIEMEHTOB COIEPXAHUWS, NNPOBEPAEMBIX HA OID IIO

OU3SUKE
Koxa IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
11 Mexannyeckoe JaBuxkeHue. MarepuanbHasg Touka. Cucrema otcuéra. OTHOCHTENBHOCTD
JBAKECHHUS

PaBHOMepHOE U HepaBHOMepHOe ABWKeHue. CpenHss ckopocTb. Dopmyna Ui BBIYUCICHUS
1.2 cpenneit ckopoctu: V = S/t

PaBHOMEpHOE mNpsMONUHEHHOE IBMXKEHUE. 3aBUCMMOCTh KOOPAMHATHI Tella OT BPEMEHHU B
CIy4ae paBHOMEPHOTO MPSIMOJUHENHOTO JIBHXKEHUS:

13 xX(1)=x,+ut

I'pacduku 3aBUCUMOCTH OT BpEMEHH Il POEKIIMU CKOPOCTH, MPOEKIMH MEpEeMELICHUS, yTH,
KOOPAMHATHI TP PABHOMEPHOM NIPSIMOJIMHEWHOM JIBUKEHUH

3aBHCUMOCTH KOOpAWHATEI TE€JIa OT BPEMCHH B CilIyda€ pPaBHOYCKOPEHHOI'O HpﬂMOHHHeﬁHOFO
JABMKCHUA:

-S‘x':f:l =1|-'.|;|__ * f_ax #*

(] iy

@opMyIbl 11 MPOEKIUHU MEePEMENICHUs, MPOEKINNA CKOPOCTH M IPOEKIUU YCKOPEHHUS IpHU
PaBHOYCKOPEHHOM IPSMOJIMHEWHOM JIBHYKECHUM:

2
14 s D=y, 1+a, %
U.\'('f] =Up, +a, 1,

a.(f)=canst,

5 o]

2 2 _4
Ury Uiy Sy

I'pacduku 3aBUCUMOCTH OT BpEMEHU AJIsl IPOEKIMH YCKOPEHUSsI, TPOEKIUU CKOPOCTH, MPOEKINH
MepeMeleHus, KOOPAUHATHI IPH PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBHKEHUU

CBoOonHoe mazneHue. Popmysbl, OMUCHIBAIOIINE CBOOOJHOE MaJieHUE Tela MO BEPTUKAIU
15 (IBWXKEHUE Tena BHU3 UM BBEPX OTHOCHUTENBHO MOBepxHOCTH 3emin). ['paduku 3aBucumMocTu
' OT BPEMEHHM JJIsl MPOEKIMH YCKOPEHHsI, TPOEKIUNU CKOPOCTU M KOOPAMHATHI MPHU CBOOOJIHOM
MaJeHUH TeNa M0 BEPTUKAIU

CKOpOCTL PaBHOMCPHOTI'O ABWXXCHUA TCJIa 10 OKPYKHOCTHU. HaHpaBJ’IeHI/Ie CKOPOCTH.
CDOpMyJ'Ia UL BBIYUCIICHUA CKOPOCTU YC€PE3 paAnyC OKPYKHOCTHU U IIEPUO] O6paI_I_IeHI/I}IZ
b= 2R
T

HeHTpOCTpeMI/ITeHLHOC YCKOpPCHUC. HanpaBneHHe HOEHTPOCTPEMUTCIIBHOTO  YCKOPCHUA.
q)OpMyJ'Ia JUISL BBIYUCIICHUSA YCKOPCHU:

1.6 2
o
TR
CDopMlea, CBA3bIBaIOIIad NMepruoa U 4aCToTy 06paIJ_[eHI/IHZ
1
V= —

T




Macca. ITnotaocts Bemectsa. @opmysia sl BBIYUCICHUS IITIOTHOCTH:
m

1.7 V
1.8 Cua — BektopHas ¢pusnueckas BenuunHa. CloKeHne CHIl
1.9 SBnenue nnepuuu. Ilepspiii 3akoH HeroTOHA
Bropoit 3akon HeroTona:
1.10 F=m-a
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJOo
B3aumopeiicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F. 251~ _FI.—Z~2
Tpenue mokost U TpeHUE CKOIMBKeHUs. Dopmyma JUIS BBIYUCICHUS MOJIYJSI CHIIBI TPEHUS
CKOJIBKCHUSI:
1.12 Fp=n-N
Hedbopmarus Tema. Yopyrue u Heynpyrue nedopmaiuu. 3aKoH ynpyrou aedopmaiuu (3aKoH
I'yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHUS:
my -mM,
F=g. .1 2
1.14 R
: Cuna Tspkectd. Y ckopeHue cBOOOIHOTO HaieHHsl.
dopmyrna JUTsl BBIYUCICHUS CUIIBI TSDKECTH BOIM3H MoBepxHocTH 3emiu: F = mg.
JBmwkenue tuianet Bokpyr Connuna. IlepBas kocmuueckas ckopocTb. HeBecomocTs u
MePerpy3Ku
Nmmynsc Tena — BekTopHas puznyecKkasi BeIHurHa.
1.15 p=mdo
Wmnynbc cucremsl Ten. M3menenne ummnynbsca. UMmynbce cuiibl
3aKOH COXpaHEHHUs UMITYJIbCa JUId 3aMKHYTON CHCTEMBI Tell:
1.16 D=y 1Ly =const
PeakTuBHOE ABIKEHHE
Mexanunueckas padota. @opmyina a1t BBIYMCICHUS PaOOThI CHIIBIL:
1.17 A=Fsoosa

MexaHuueckass MOIITHOCTb:




Kunernueckass u mnoteHuuanbHas sHeprus. PopMmyna A BbIYMCIEHUS KHHETUYECKOU
SHEpPruu:

H!Uz
E, =——
2
118 TeopeMa 0 KuHETHYECKOMN 3HEpruu. Popmyna i BBIYUCICHUS IOTEHIMAILHONW SHEPTUH TEIIA,
' MOJTHSTOTO
Haj 3eMIEi:
E,=mgh
Mexanuueckast SHEPTHUSL:
E=E.+E p
1.19 . o
3aKoH coOXpaHEeHHs] MeXaHn4ecKol sHepruu. GopMyna AJis 3aKOHA COXPaHEHHs] MEXaHUYEeCKOU
SHEpPruM B OTCYTCTBUE CHII TpeHus: E = const.
[TpeBparenne MeXaHUIeCKOH SHEPTHH TP HATUINHU CHIIBI TPEHHUSL.
[IpocThie MexaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peraar. Moment cuitst: M - FI.
VYcnoBue paBHOBECHS phluara:
M +M, +..=0
1.20 . .
[TonsrxHbIN 1 HenoABWKHBIN O05oku. KITJ] mpocThix MexaHU3MOB,
n= Aﬂmesﬂaﬁ
Igﬂl‘liﬁqﬂ
JlaBneHue TBEPAOTO Tena.
dopmyrna JUTsl BBIYUCICHUS JaBJICHUs TBEPAOTO Tena:
p= F
5
191 JlaBnenue raza. ATMocdepHoe 1aBiIcHHE.
' I'unpocratuyeckoe AaBlieHUE BHYTPH >KUKOCTH.
dopmyna sl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
P=Pgh+DPu,
1.22 3axoH I[lackans. ['mapaBandeckuil mpecc
3akoH Apxumena. opmyna a1t onpeaeneHus BHITATKUBAIOLIEH CHITbI, IEWCTBYIOLIEH Ha Telo,
NOTPYKEHHOE B )KUJKOCTh HIIU Ta3:
1.23 -
F Aym. T pgl?'
Ycnosue maBanus tena. [lnaBanue cyJ10B ¥ BO3AyXOIJIaBaHUE
1.24 Mexanuueckiue KosieOaHus. AMIUIMTYAQ, TEpHOJ M yacToTa KojeOanuil. Popmyna,




CBSI3bIBAIOINAsl YACTOTY M MEPHOJ KOJICOaHU:

1.25

MaremaTHuecKuii W TPYKUHHBIM MasTHUKU. [IpeBpaimieHue 3HEPrUU MpHU KojieOaTeIbHOM
JBAKECHHUH

1.26

3aryxatomue kosiebanus. Beinykaennbie konebanus. Pezonanc

1.27

Mexannueckue BOJIHEL. HpOI[OJIBHBIe U TIOIICPCUYHBIC BOJIHBI. I[JII/IHB. BOJIHBI U CKOPOCTb
pacnpocTpaHeHHs BOJIHBI:

h=v-T

1.28

3Byk. I'poMKocTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpPAHUIE JIBYX CpEI.
WHudpa3Byk u yapTpa3Byk

1.29

IIpaxmuueckue pabomoi

W3mepenue cpenHeil MIIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBL; MKECTKOCTU MPYKHUHBL;
K03 ¢uimeHTa TPEeHHs] CKOJIbKEHUS; pabdOThl CWIIBI TPEHUS, CHUJIbl YIOPYTOCTH; CpeaHen
CKOPOCTH JBUKEHHs OpycKa M0 HAaKJIOHHOM IJIOCKOCTH; YCKOPEHHUs OpycKa IMpU ABHKEHUU T10
HAKJIOHHOM IJIOCKOCTH; YaCTOThI U MEepHoa KoJIeOaHUH MaTeMaTHYeCKOro MasiTHUKA; 4aCTOThI
" 1nepuoaa KoJeOaHui MPY’)KUHHOTI'O MAasiTHUKA, MOMCHTa CHIJIbI, }IeﬁCTByIOHIeFO Ha pbI4yar;
paboThl CHIIBI YIIPYrOCTH IpPHU HOABEME Tpy3a € MOMOIIBIO HEMOJBHXKHOTO OJI0Ka; paboThI
CHJIBI YIPYTOCTH IIPU NMOABEME TPy3a ¢ MOMOUIBIO MOIBHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMMEOBOM CHUJIBI OT 00bEMa MOrpY:KEHHON YacTu Tejla U OT
IUIOTHOCTH JKUAKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIONIEH CHJIBI OT MACChl TE€NA; CUJIbI TPEHMS
CKOJIBXKEHUSI OT CWJIbI HOPMAJIbHOTO JAaBJIEHUS U OT POJa MOBEPXHOCTH; CWJIbI YIPYTOCTH,
BO3HUKAIOIIEH B MPY)XHUHE, OT CTENEHU AeQOpMaluu NMPYKHUHBI, YCKOPEHUs Opycka OT yria
HaKJIOHA HAIPaBJIAIOIIEeH; Iepro/ia (YacTOThl) KOJICOAHNN HUTSHOTO MasiTHUKA OT JJIMHbI HUTH;
nepuoja KojeOaHUM NpPYyKUHHOIO MasTHHUKAa OT MAacChl Ipy3a U JKECTKOCTH MPYKUHBI;
UCCIIE/IOBAaHNE HE3aBUCUMOCTH IEpHOJAa KOJIEOAaHWH HUTSHOTO MasTHHKA OT MAaccChl Ipy3a.
ITpoBepka yca0BHsI paBHOBECHsI pblyara

1.30

Dusuveckue s61eHus 8 npupode: IIPUMEPBI ABHXKCHUA C pa3JIMYHBIMU CKOPOCTSMHU B JKUBOH U
HEKHBOM mnpupoae, ,HCfICTBHC CUJIbl TPCHHA B IIPUPOAEC KW TCXHHUKE, IPUIMBBI W OTJIHUBEI,
JABHXXCHUC INIJIAHET ConHeuHOM CUCTEMBI, PCAKTUBHOC ABHXKCHHUEC XHMBBIX OpPraHU3MOB, pblyaru
B TCJIC YCJIOBCKA, BJIIMSAHHC aTMOC(l)epHOI‘O JaBJICHHUS Ha JKUBOM OpraHusM, IIJIaBaHUEC pbl6,
BOCIPUATUC 3BYKOB )KUBOTHBIMH, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 3XO

131

Texuuueckue ycmpoticmea: CHUAOMETP, NAaTYMKU TOJOKEHHUS, PACCTOSHUS U YCKOPEHHS,
JUHAMOMETD, TOIIIMITHUKY, PAKEThI, phlyar, MOABM)KHBIN U HETOABUKHBIN OJOKH, HAaKIIOHHAS
IJIOCKOCTh, MIPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/IbI, YCTPOUCTBO BOJAOMPOBOAA,
TUIPABIMYECKUN Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc, apeoMmerp,
9XO0JIOT, UCIIOJIB30BaHHUE YABTPA3BYKA B OBITY U TEXHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OcHOBHBIE TOJIOKCHUS MOHGKYHﬂpHO'KHHeTquCKOﬁ TCOPpHUU CTPOCHUS BCHICCTBA. Mogenn
TBépI[OFO, KHUAKOIo " ra3006pa3H0r0 COCTOSIHUM BEIIECTBA. KpI/ICTaJ'IJ'II/ILICCKI/IC u aMop(l)HBIe
TCI1a

2.2

JIBmkeHue dactull BemiecTBa. CBs3b CKOPOCTH JIBXKEHMS YacTHIl C TeMIepaTypoil.
BbpoyHoBckoe BukeHue, tuddysus

2.3

CMauuBaHue U KalmWJUJIIPHBIC ABJICHUA

24

TemnnoBoe paciipCHUC U CIXKATUC

2.5

TennoBoe paBHOBecHE

2.6

Buyrpennsis sHeprus. PaGora u Temonepenaya Kak CHOCOObI HM3MEHEHHUS BHYTpPEHHEH
SHEPrUU




2.7

BI/II[BI TCIIoNCpCaavn: TCIJIOMPOBOJHOCTb, KOHBCKI WA, N3JIY4YCHHC

HarpeBanue u oxnaxaenue ten. KoamuecTBo TeIoTel. Y IelibHas TEIUIOEMKOCTh:

2.8 O=cm(t,—t,)
3aK0H COXpaHECHHS SHEPTHH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOTO OaaHca:
2.9 O+0, +..=0
Hcnapenne m xonaeHcauus. M3MeHEHHE BHYTPEHHEM SHEpPIMM B IIPOLIECCE HCIIAPEHUS U
2.10 KoHieHcanuu. Kunenue sxuakoctu. Y aeapHas Teriora mapooodpasobanus: L = Q/m
211 Braxxnocts Bo3yxa
[lnaBnenne u kpucraumszanus. V3MeHeHHe BHYTpEHHEW OJHEPrud NpH ITUIABJICHUH U
KpUCTAJUTH3alUU. Y IeTbHAs TEII0Ta TIJIaBICHUS:
2.12 5 o
m
213 BHyTpeHHsIs SHEPTHsI CrOpaHus TOTUTHBA. Y AeIbHAs TEIUIOTa CropaHust ToruBa: = Q/m
2.14 [Tpunnumer padoTe! TernoBeix apuratenei. KI1J[ TermmoBoro apurarens
Ilpakmuueckue pabomol
N3Mepenne ynenbHOM TEMIOEMKOCTH METANIMYECKOr0 UMJIMHIAPA; KOJMYECTBA TEIUIOTHI,
MOJTYYCHHOTO BOJIOM KOMHATHOHW TeMmeparypbl (PMKCHPOBAHHOW MAacCChl, B KOTOPYIO OMYIIEH
215 HAarpeTbli UWJIWHAP; KOJMYECTBA TEIUIOThI, OTJAHHOIO HArpeThiM IUIMHIPOM, TIOCIHE
) ONyCKaHHUsI €ro B BOJYy KOMHATHOW TeMIIEpaTypbl; OTHOCHUTEIIBHON BJIAKHOCTH BO3/yXa;
YAEIbHOW TEIJIOThl IIJIaBJICHUS Jibjaa. MccienoBaHre M3MEHEHUS TEMIIEpaTyphbl BOJBI MPHU
Pa3IMYHBIX YCIOBUSX; SIBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUHU XOJIOAHOW M TOPSYEH BOJIBI;
npolecca uCnapeHust
Qusuueckue s61eHUs 6 Npupooe: TOBEPXHOCTHOE HATSHKEHUE WM KalWUIIPHBIC SBICHUS B
2.16 MPUPO/IE, KPUCTAILIBI B IpUpoe, uznydenrne ColHIla, 3aMep3aHue BOJ0EMOB, MOPCKHUE OpPHU3HI;
00pazoBaHHE POCHI, TYMaHa, HHES, CHEeTa
Texnuueckue ycmpoticmea. KanwuUIsipbl, TPUMEPhl UCIOIB30BAHUS KPUCTAIIOB, JKUIKOCTHBIN
2.17 TEPMOMETpP, JAATUYUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIUIEHHS JOMOB, TUIPOMETPBHI,
TICUXPOMETP, MapoBasi TypOMHA, IBUTaTe)Ib BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAI'HUTHBIE SBJIEHU A
3.1 DnekTpusaius Teil. J[Ba Buja 3JIeKTpUYeCKUX 3apsoB
3.2 B3aunmoelictBue 3apsikeHHbIX Tell. 3akoH KynoHna
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsiaa
34 Onektpuueckoe mnojue. Hanpsok€HHOCTh snektpuyeckoro mnotig. [IpuHnun cynepno3uuuu
' AIIEKTPUYECKHX TOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snextpuyeckux 3apsiioB. [leficTBHE HIIEKTPUUECKOTO TMOJS Ha 3JIEKTPUUYECKUE
) 3apsbl. [TpOBOJTHUKY U TUANEKTPUKU
[TocTosiHHbIM 3nekTpuyeckuid ToK. [leficTBus anexkrpudyeckoro Toka. Cuna Toka. Hanpsokenue.
| =qg/t,U=A/
3.6 a g
3.7 DIEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTHUBIICHHE:




R =pl/S

38 3akon Oma juist yuactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHHE TIPOBOTHHKOB:
I, =1,. U=U,+U,. R=R, +R,
3.9 [MapannensHoe coeqMHEHNE TPOBOAHUKOB PAaBHOTO COMTPOTHBIICHUS:
U =UyI=1I+1 R:%.
CMmenanHble COSAMHEHUS TPOBOTHUKOB
310 PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3akon Ixoyns — Jlenma:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TMOJ€ MPSAMOrO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOM
WHIYKIAH
3.13 MarHuTHO€ 110JIe TIOCTOSIHHOTO MarHuTa. B3anMoieiicTBHe OCTOSTHHBIX MAarHATOB
3.14 JleficTBME€ MarHWTHOTO TIOJISI HA MPOBOJHUK C TOKOM
3.15 Omnbrter @apazes. SBneHne anekTpoMarauTHON nHAYKIuK. [IpaBuso Jlenma
IIpakmuueckue pabomoi
W3MepeHne 31eKTpUYECKOro CONPOTUBIIEHUS PE3UCTOPA; MOLIHOCTH IEKTPUUYECKOIO TOKA;
pabOTHI ANMEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HMKAIOLIETO B IMPOBOJAHUKE (PE3UCTOPHI,
3.16 JaMII04Ka), OT HaNps KEHUs Ha KOHIIAX MIPOBOJIHUKA; 3aBUCUMOCTU COIPOTUBIICHUS OT JJIMHBI
IIPOBOJIHUKA, IJIOIIAIN €r0 HONEPEYHOT0 CEYEHHUS U YIeIIbHOTO COMPOTUBIICHHUS.
IIpoBepka mpaBwiia JJIsi AJIEKTPUYECKOIO HANPSDKEHUS IPU MOCIEeI0BaTEIbHOM COEAMHEHHH
IIPOBOJIHUKOB; MpaBWila Ul CHJIBI 3JEKTPUYECKOIO TOKA IPH IMapajuleIbHOM COEIUHEHUM
IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue s6reHUs 8 npupooe. SIEKTPUUECKUE SBJICHUS B aTMocdepe, 3JIEKTPHUECTBO
3.17 KHUBBIX OPraHU3MOB, MarHUTHOE MoJjie 3eMJH, JIpel( MOII0COB, POJIb MAarHUTHOTO MOJS JUIS
KU3HU Ha 3emiie, OJIIpHOE CUsIHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOIN, amIepMeTp, BOJBTMETP, pPEOCTaT, CUYETUHK
318 NIEKTPUYECKON SHEpruu, 3JIEKTPOOCBETUTEIbHBIE npudopsl, HarpeBaTtejbHbIe
ANIEKTPONpUOOpsl  (IpUMEpBl),  JIEKTPUYECKHE  NPEAOXPAaHUTENH,  SJIEKTPOMArHuT,
AJIEKTPOBHUraTelb MOCTOSHHOTO TOKA, TEéHEPAaTOP MOCTOSIHHOTO TOKA
3.19 OnexkTpoMarHuTHbIe BOJHBI. [1IKkaa 37€eKTpOMAarHUTHBIX BOJIH
3.20 JlyueBas mojienb cBeTa. IlpsMosinHeliHoe paclipocTpaHeHHEe CBETa
3.21 3akoH oTpaxeHus ceTa. [Inockoe 3epkaiio
3.22 [Ipenomnenne cBera. 3aKOH NMPENOMIIEHHS CBETA
3.23 Jucnepcus cBera
3.24 JIunza. Xoj mydeit B muH3e. PokycHoe paccrosiHue TuH3bl. OnTryeckas cuia ua3sl: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue npuoopsl
326 Ipakmuueckue pabomol

##HPar###l13Mepenie  ONTUYECKON Cuiibl coOuparomeld JIMH3bL, (POKYCHOTO pPAacCTOSHUS




coOuparomield JMH3bI (M0 CBOWCTBY pPaBEHCTBA pa3MEpOB IMpeaMeTa M M300paskeHHs, KOrja
MpEeIMET PACIIOJIOKEH B IBOMHOM (DOKYCE), TOKa3aTes sl MPEIOMIICHHS CTEKIIA.

###Par### ccnenoBanne CBOMCTBA M300paKCHHS, MOJTYYEHHOTO C TIOMOINBID COOMpArOIIei
JIJUH3bI, HU3MCHCHMHIA (I)OKYCHOI‘O pacCTosdaHud ABYX CJIOKCHHBIX JIMH3; 3aBUCHUMOCTHU YIJa
IIPEIOMJIEHHUS] CBETOBOIO JIy4a OT YIJIa Ia/IeHUsl HA TPAHHUILE «BO3J1yX — CTEKIIO»

Dusuueckue 161eHus 8 npupode.‘ 3aTMCHU A COJIHIIa n .HyHI)I, OBETa TCJI, OIITUYCCKHUEC SABJICHUSA B

3.27
atMocdepe (mBet HeOa, pedpakius, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea. OYKH, IEPUCKOII, (POTOAIITIAPAT, ONTHUYECKHAE CBETOBO,IBI
4 KBAHTOBBIE SBJIEHUA
4.1 PammoaktuBHOCTE. Anb(a-, 6era-, ramMa-u3nydeHus. Peakun anbga-u OeTa-pacnaaa
4.2 OmnsiTel Peszepdopaa o paccestnuto anbda-yactuil. [1nanerapHas Moaens aTomMa
4.3 CocraB atomMHOTO sigpa. M30TomsI
4.4 [Tepuon nonmypacmnaaa aTOMHBIX SIAEP
4.5 SnepHble peakiy. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET
Quzuueckue s61eHUs 8 npupode: €CTECTBEHHbIM paJMOaKTUBHBIN (OH, KOCMUYECKUE JTy4H,
4.6 PaZvoaKTUBHOE HU3JIy4YeHUE MPUPOJHBIX MUHEPAJIOB, JEMCTBUE PaTUOAKTUBHBIX U3JIydE€HUI Ha
OpraHu3M 4YeJoBeKa
47 Texuuueckue ycmpoticmea: CIEKTPOCKOI, WHIMBUAYaJIbHBIN J03UMETp, Kamepa BuibcoHa,

sIIEpHAsl SHEPreTHKA
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