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OO6mee KOJIMYECTBO YacoB IO ydeOHOMY IiaHy: 238 gacoB: B 7 kiacce — 68
yacoB (2 yaca B HeJIeN0), B 8 kimacce — 68 yacoB (2 yaca B HeJeq0), B 9 kimacce —
102 gaca (3 gyaca B HeJIEIIO).

CocraBiieHa B COOTBETCTBUH C CDGI[GD&HBHOﬁ Da60qeﬁ HDOFDaMMOIjI 110 d)I/ISI/IKe.
(HamMeHOBaHUE TIPEIMETA)

TOUKA \"POCYA (¢ MCIoJIb30BaHUEM 000PY/IOBAHHS LIEHTPA €CTeCTBEHHOHAYYHOMI
HTEXHOJOrn4YecKoi HanpaBJieHHOcTel «Touka pocray)
Y4eOHUKU:
o [Ileppimkun M. M., UBanoB A. M. ®usuka. 7 kinacc. ba3oBwlif ypoBeHb. -
M .

«IIpocsemenney, 2020.
o [Ilepeimkun .M., UBanoB A.1. ®usuka. 8 kmacc.—M.: «IIpocBemenuey, 2020.

e Ilepoimkun .M., I'ythuk E.M., IBanoB A.I. IletpoBa M. A. ®u3uka. 9
kiacc.—M.: «IIpocBemenuey, 2020.

Paccmorpena na 3acenanun MO ECTECTBEHHO-MATEMATHUYECKOI'O LMKITA
(Ha3BaHKE METOMYECKOTO
ooweaunenus)[Iporokon Nel ot « 30 aBrycra» 2023 r.

PykoBoaurens MO Kuzennbamesa 1.B.




HOACHUTEJIBHASA 3AIITUCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJICHAa Ha
OCHOBE TOJIO)KEHH M TpeOoBaHUU K pe3yibTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpammbl, mpenactaBieHHbix B ®I'OC OO0, a Takke ¢ yd4éToMm
denepanbHOll pabodeld mporpamMMmbl BocnuTaHus W KOHIENIIMU TpernojaBaHus y4eOHOTO
npeaMera «PU3ukay.

CopepxaHue  mporpaMmbl 1O  (U3UKE  HampaBIeHO Ha  (OPMHUpPOBaHUE
€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIONIMXCS M OpPraHM3alWI0 HM3y4eHus (u3uku Ha
JeITeIbHOCTHON OCHOBE. B mporpamMMe mo (u3uKe y4YUTHIBAIOTCS BO3MOKHOCTH Y4EOHOTO
npeamera B peanusaumu TpeboBanuit ®I'OC OOO Kk IUIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3ylbTaraM  OOydeHus, a  TaKkKe  MEXIpeIMETHble  CBA3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHMUs.

[IporpamMma no ¢u3uke ycTaHaBIMBAaeT pacHpelesieHne ydeOHOro mMarepuania 1o rojam
o0ydeHus: (1Mo Kjaccam), MpeJyiaraeT NPUMEPHYIO TOCJIE€IOBATEILHOCTh H3YUYCHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHUA NPEIMETHOTO COAEpKaHUS U Y4€Te BO3PACTHBIX
0COOEHHOCTEN 00yJaroImuxcsl.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ IEIbI0 OKa3aHHWS METOJUYECKOW IMOMOIIU
YYHUTEI0 B CO3JJaHUU paboyveil MporpaMMBbI 0 y4eOHOMY MPEMETY.

Ousnka ABISETCS CUCTEMOOOpa3ymoIMM Ui  €CTECTBEHHO-HAYYHBIX  yUEOHBIX
MPEeIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIECCOB U SIBICHUU,
M3y4aeMbIX XUMHUEH, OWOJIOTHEH, acTpoHOMUEH W (pu3nyeckoi reorpadreli, BHOCHT BKJIaJ B
€CTECTBEHHO-HAYUYHYIO KapTHUHY MHpa, NPEAOCTaBIsIeT Haubosee siCHble 00pa3iibl MPUMEHEHUS
Hay4yHOTO METO/ia MO3HaHHUs, TO €CTh CII0co0a MOJIy4YeHUs JOCTOBEPHBIX 3HAHUI 0 MUpeE.

OnHa U3 rIaBHBIX 33134 (PU3NYECKOTO 00pa30BaHUs B CTPYKType 00IIero oopa3oBaHUs
COCTOMT B (DOPMHUPOBAHMM €CTECTBEHHO-HAy4YHON TpaMOTHOCTHM M HMHTEpeca K Hayke Yy
00ydJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MpEANoOjaraeT OBJIAJCHHE CIEAYIOUUMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3YyIOUIUMHU €CTECTBEHHO-HAYYHYIO IPAaMOTHOCTbD:

Hay4YHO OOBSICHSTDH SIBIICHUS;

OIICHUBATh U TIOHUMATh 0COOEHHOCTH HAYYHOTO HUCCIIEIOBAHUS;

UHTEPIPETUPOBATH JaHHBIE UM HCIOJb30BaTh Hay4yHble  JI0Ka3aTeJbCTBa
JUIATIOYYE€HUS BBIBOJIOB.

Henu wm3ydenus ¢Gu3MKKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs OMNpEAeTCHBbl B
Konuenuuu npenogaBanust yue6Horo npeamera «Dusuka» B 00pa3oBaTeIbHBIX OPraHU3aLUIX
Poccuiickoit ®epepaiuy, peanu3yrOIIMX OCHOBHBIE O0O0IIe00pa3oBaTeIbHbIE MPOTPAMMBI,
yrBepxka€HHOU pemienneM Kosernn MunucrepctBa npocseienust Poccuiickoin @enepanun
(mpotoxon ot 3 nexadbps 2019 r. Ne [IK-4BH).

ey nzyyenus PpU3NKH:
npuoOpeTeHne MHTEepeca U CTPEMJICHHS OOydYalolMXCsl K HAaydHOMY H3YYEHHIO MPUPObI,
pa3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIe MO3HaHUA U (POpMUPOBAHHEHCCIEI0BATEIBCKOTO
OTHOIICHUSI K OKPYKAIOIIUM SIBJICHHSIM;

(opMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs OCHOB CTPOCHUS MaTepUH
1 GyHIAMEHTAIbHBIX 3aKOHOB (DU3HKH;



(dbopmMupoBaHHE TPEICTABICHUNA O POIHM (PU3MKH Ui Pa3BUTHUSA JPYTrUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE MPEJICTaBICHUH O BO3MOXKHBIX cdepax Oyaymien mpodeccuoHaIbHON AeITeIbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEMY 00YYEHHUIO B 3TOM HalpaBJICHUH.
JlocTrkeHre 3TUX Leded IporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO OOIIEro
o0pa3zoBaHus 00eCIeUNBACTCS PEIICHUEM CIICAYIOIINX 3a1a4:
npuoOpeTeHne 3HaHWK O JWCKPETHOM CTPOCHHHU BEIIECTBA, O MEXAaHWYECKHX, TEIUIOBBIX,
NIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHUSX;
npuoOpeTeHne YMEHUH ONHCHIBATh M OOBSCHATH (PU3UYECKUE SBJICHUS C HCIOJIH30BAHUEM
MOJIYYCHHBIX 3HAHUI;
OCBOEHHE METOJIOB PEIIEHHUs MPOCTEUIIMX PacuETHBIX 3aJad C MCIOJIb30BAaHUEM (PUINUYECKUX
Mojieniel, TBOPUECKUX U MPaKTUKO-OPUEHTHPOBAHHBIX 33]1a4;
pa3BUTHE yMEHUH HaONI0aTh NPUPOJHBIE SBJIEHHS W BBINOJHSATH OIBITHI, J1AOOpPATOPHbIE
paboThl U SKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCTIOJIB30BAHUEM M3MEPHUTENBHBIX IPUOOPOB;
OCBOEGHHME TpuUEMOB paboTel ¢ HHPoOpMaled (U3NUECKOro CoAepXaHusl, BKIIOYas
MH(OPMALIUI0O O COBPEMEHHBIX JOCTHKEHHUSIX (U3UKH, aHAIM3 U KPUTHUYECKOE OLIEHWBAaHUE
nHpopmanuy;
3HAKOMCTBO €O cdepamu mpodeCcCHOHATBHOM EATEIbHOCTH, CBSI3aHHBIMUA C (DU3UKOW, |
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMU Ha IOCTH)KEHUSAX (PU3NUECKON HAYKH.
Ha u3yuenue ¢usuku (06a30BBI YPOBEHB) HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
orBoauTcs 238 wacoB: B 7 kiacce — 68 yacoB (2 waca B Henmeno), B 8 kiacce — 68 yacos (2
yaca B Heaenmo), B 9 kimacce — 102 gaca (3 yaca B Hemelno).

[Ipemmaraemerii B mporpamme 1o (u3MKe MepedeHb J1abopaTOPHBIX PabOT W OMBITOB
HOCHT PEKOMEHATENBHBIN XapaKTep, yJYHTENb JellaeT BHIOOp IMPOBEICHUs JTa0OpaTOPHBIX
paboT M ONWBITOB C YYETOM WHAMBUAYATbHBIX OCOOCHHOCTEH OOydYaromIMXcs, CIHCKa
OKCTICPUMEHTAIBHBIX 33JlaHul, TMpeiaraéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
9K3aMeHa 1Mo (pH3HKe.

ILlenTp 00pa3oBaHusl €CTECTBEHHOHAYYHOH HANPABJIEHHOCTH
TOMKA JNC’A«TO'—IKa pocTa»  co34aH €  LEIbl0  pa3BUTHS Yy  OOyYaroLIuxcs

\ €CTeCTBEHHOHAY4YHOH, MareMaTu4eckod, HHGPOPMALMOHHON I'PaMOTHOCTH,
(GopMUpPOBaHHUA KPUTUYECKOTO M KPEATUBHOI'O MBIIIJICHUS, COBEPIICHCTBOBAHUS HABBIKOB
€CTECTBEHHO-HAYYHOW HAIIPAaBJICHHOCTH, a TAKKe JJIs MPAKTUYECKOH OTpabOTKU y4yeOHOro
MaTepuaia no yueoHomy npeamery «duzukay.

[Ipeiaraemass mporpaMma CrocoOCTBYET Pa3BUTHIO y YYalllUXCs CaMOCTOSITEIBHOTO
MBILIUIEHUS,, (OPMHUpPYET y HHUX YMEHHsS CaMOCTOSTENIBHO MpHOOpeTaTb M INPUMEHATh
MOJIydeHHble 3HaHMs Ha npaktuke. PasButue um (opmupoBaHHe BbILIEYKa3aHHBIX YMEHMH
BO3MOJKHO Oyarofjapsi CTUMYJIMPOBAHMIO HAay4dHO -IIO3HABATEJILHOTO MHTEpeca BO BpeMs
3aHATUN.

CoBpeMeHHbIE SKCIIEPUMEHTAJIbHbIE HCCIEIOBAaHUS MO0 (HU3UKE YK€ HEBO3MOXKHO
NPEICTaBUTh 0€3 HCMOJb30BAHUS AHAJIOTOBBIX M IU(POBBIX H3MEPHUTEIbHBIX MPUOOpOB. B
denepanbHOM rocygapcTBeHHOM oOpaszoBatensHOM cTta”jgapre (PI'OC) mpommcano, 4TO
OJIHUM U3 yHUBEpcalbHbIX YyueOHbIX neiicTBuii (YY), mprobpeTaeMbIxX ydaliuMUCs, JOKHO
CTaTb YyMEHUE
«IIPOBEJICHUs OIBITOB, MPOCTBIX JKCIEPUMEHTAIBHBIX MCCIECIOBAHUN, IIPSIMBIX U KOCBEHHBIX
U3MEPEHUH C UCIOIb30BAHUEM aHAJIOTOBBIX M LU(POBBIX U3MEPUTENBHBIX TPUOOPOBY.



Hudpossie nabopatopun 1o (PU3MKE NPENCTABICHBI AATYMKAMU U W3MEPEHUs |
pEeruCTpani pa3M4HbIX MapamMeTpoB, HHTepdeiicamMu cOOpa ITaHHBIX W HPOTPAMMHBIM
o0ecrieyeHHEM, BU3YAJIH3UPYIOIIUM SKCIIEPUMEHTaJIbHBIE JaHHBIE Ha dKpaHe. Ilpu sToM
9KCIEPUMEHT OCTAETCAd TPAJULUOHHO HAaTypHBIM, HO IIOJYYEHHbIE 3KCIIEPUMEHTAJIbHbBIE
JaHHbIe 00palaTHIBAIOTCS M BBIBOJATCA HAa SKpaH B pEajJbHOM MacliTabe BPEMEHH U B
panMoHanbHOU Tpaduueckoil ¢popme, B BUAC YHCICHHBIX 3HAYCHHH, AUArpamm, rpadukoB H
Tabnul. OCHOBHOE BHUMAHHME Y4YalllUXCsl IPU 3TOM KOHIIEHTPUpPYETCSs HE Ha cOOpke U
HacCTpOMKE 3KCIEPUMEHTAIbHON YCTaHOBKHM, @ Ha IPOEKTUPOBAHMHU PA3IMUHBIX BapUAHTOB
MIPOBEJICHUS] JKCIEPUMEHTA, HAKOIUIEHUM JIaHHBIX, MX aHajlu3€ U UHTEepIpeTaluu,
(GOpMYyITHPOBKE BBIBOJOB. ODKCIEPUMEHT KaK HCCIECIOBATEIbCKHA METOJ  OOydeHHs
YBEIMYMBACT II03HABATEIbHBIM HHTEPEC YyYalUXCS K CaMOCTOSTENBHOW, TBOPYECKOU
NesTeNbHOCTH. BakHo cpopMHupoBaTh y 00y4arOIIMUXCsl HaBBIKM CaMOCTOSITENIbHOM paboThI C
1M (POBBIMU JaTYUKAMU, IPOBEACHUS U3MEPEHUI (PU3NUECKUX BEIMUUH U UX 00pabOTKH.

upokuil cHexkTp IUPPOBBIX JAaTYUKOB TIO3BOJIET Yy4allMMCS 3HAKOMUTBCA C
napaMerpamMu (PU3MYECKOTO OHKCIEpPUMEHTa HE TOJbKO Ha KAayeCTBEHHOM, HO M Ha
KOJIMYEeCTBEHHOM YypoBHe. C moMoIbi0 LIHPPOBOM J1abOpaTOpUM  MOKHO MPOBOJUTH
JUINTENIbHBIA IKCIEPUMEHT JaXe B OTCYTCTBMM AKcnepumeHrtaropa. [Ipu 3tom usmepsembie
JAaHHBIE W pe3ylbTaThl HUX O00pabOTKM OTOOpa)karoTCsi HEMOCPEJCTBEHHO Ha JKpaHe
KOMIIBIOTEpA.

B cocraB nentpa «Touka pocra» mo ¢usnke BXoaar 06a3oBas (0Os3aTenbHas) 4acTh U
JOTIOTHUTENbHOE oOopynoBaHue. ba3oBas dacTe cOCTOMT W3 UU(POBBIX NAaTYMKOB H
KOMIIJIEKTOB COMYTCTBYIOIIMX 3JIEMEHTOB JIJISl OTBITOB [0 MEXaHUKE, MOJIEKYIIpHOH (hu3uKe,
EKTPOAUHAMHUKE U ONTHKE.
bazoBeiii  kommuiekT oOopynoBaHusi IieHTpa «Touka pocrtay mo (u3MKe TMPeACTaBICH

CIIeTYIONMMH TaTYNKAMH:

-JlaTurk aGCOTIOTHOTO AABJICHUS.

-JlaTunuK MPOM3BOAUT M3MEPEHHS aOCOTIOTHOTO JaBjeHUs. UyBCTBUTEIbHBIN AJIEMEHT JaTuynKa
BBIIIOJTHEH Ha 0a3e MOHOJIMTHOTO KPEMHHEBOTO IhE30PE3UCTOpa C  BHEAPEHHOU
TEH30PE3UCTUBHON CTPYKTYpPOH, KOTOpasi MO3BOJIIET WCKIFOYUTH BO3MOYKHBIC TOTPEITHOCTH U
JOCTUTHYTh HEOOXOJMMOW TOYHOCTH H3MepeHud. B KOMIUIeKT patuyMka aOCOJIOTHOTO
JABJICHUS BXOJUT TUOKas TepMETHYHAs TPyOKa Ui TOAKIIOYCHHS INTyIepa JaTdyuka K
J1a00paTOPHOMY 00OPYIOBAHHIO.

-JlaTunk monokeHus (MarHUTHBIN) JlaT4uk u3MepsieT BpEMEHHBIC OTPE3KU MEXITY MOMEHTAMH
MPOXOXKACHHUS O0BEKTA PSJIOM C OECKOHTAKTHBIMHU JCTEKTOpPaMH. BECKOHTaKTHBIE JETEKTOPHI
SIBJISIIOTCS  BBIHOCHBIMH M KPEISTCS Ha METAUIMYECKOW WM MAarHUTHOW TTOBEPXHOCTH.
KonnuecTBo oceli m3MepeHus AaTurKa IMOJOKEHHUS PaBHO 3, AMamna3oH U3MEPEHUH M0 KaKI0u
u3 ocet X, Y u Z cocrasiser ot 0 1o 360 rpan.

KoMImiekT comyTCTBYIOMINX JIEMEHTOB JJIsl SKCIIEPUMEHTOB 110 MEXaHHKE:

-KoMMmieKkT comyTCTBYIOMINX 3JI€MEHTOB ISl SKCTIIEPUMEHTOB TIO0 MOJIEKYIISIpHO U (hr3HKe
-KoMMIIeKT comyTCTBYIONINX SIE€MEHTOB IS SKCIIEPUMEHTOB TIO

ANEKTPOAUHAMUKE

-KoMmMmIieKT comyTCTBYIONMUX 3JIEMEHTOB I SKCIIEPUMEHTOB TI0 OTITHUKE

-JlaT4rK TOKa, MAarHUTHOTO TIOJISI, TEMIIEPATYPHI.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pasznen 1. ®usuka u eé posib B IO3HAHUHM OKPYKAIOIIEr0 MUPA.

®u3uka — Hayka o npupoae. SABneHus npupoasl. PU3HUECKUE SBICHUA: MEXaHUYECKUE,
TEIJIOBBIE, dJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

®uznyeckue BeaUuMHBL. M3mepeHue Qusnueckux BenuuuH. Pusnyeckue HpuOOpHI.
[TorpemHocTe u3MepeHnid. MexayHapoiHas CUCTEMA €IUHULL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAYKH M3y4arOT MPHPOIY. EcTecTBEHHO-HAYyYHBIN
METO/i TIO3HaHUS: HaONI0JIeHUue, MOCTaHOBKAa HAy4yHOTO BOIPOCA, BBIABUKEHHE THUIOTE3,
9KCIEPUMEHT 10 NPOBEpPKE TUIMOTE3, OOBsICHEHHE HalOmogaeMoro spieHus. OnucaHue
(u3NYECKUX SBJICHUHN C IIOMOIIBIO MOJIETIEH.

Jlemoncmpayuu. (¢ ucnoib30BaHHeM HU(PPOBOro U AHAJOTOBOr0 000PYI0BAHMS
neHrpa «Touka pocray)

MexaHnndeckue, TEIIOBbIE, AEKTPUIECKUE, MAaTHUTHBIE, CBETOBBIE sIBICHUA. PHU3ndecKkue
npubopsl M OpoueAypa  OpsIMBIX — U3MEpeHUuit aHAJIOTOBBIM
U (pPOBBIM TPUOOPOM.

Jlabopamopuvie pabomst u onvimel. (¢ MCNOJb30BaHUEM WH(POBOro u

aHaJI0roBoro ooopyaoBanus neHTpa «Touka pocray)

Ornpenenenue 1EeHbI IeJICHUS IIKaJIbl U3MEPUTEILHOTO MTPHOOpa.

N3mepenune paccTosiHUM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenre pa3MepoB MAJIbIX TEl.

H3Mepenne temnepaTypbl pYU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JaTYUKa

TeMIEepaTyphl.

[IpoBeaenue ucciaeqoBaHus MO MPOBEPKE TMIOTE3bl: JAIBHOCTh MOJETA IIAPHUKA,ITYIIEHHOTO
TOPU30HTAIIBHO, TEM 00JIbIIIE, YeM OOJIBIIIE BHICOTA ITYCKA.

Pa3nen 2. [lepBoHavajibHbIe CBeIeHUSI O CTPOEHNH BelllecTBa.

Ctpoenue BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mmepbl. OMbITHI, J0KAa3bIBAIOIINE
JTUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxenue uvactuil BemiectBa. CBsI3b CKOPOCTH JBUKEHHUS YAaCTHUI C TEMIEPAaTypOu.
BbpoynoBckoe aBwkenue, auddysus. BzaumopelcTBHe YacTHIl BELIECTBA: HPUTHKEHUE H
OTTAJIKHBaHHUE.

ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KHUIAKOCTEH U  TBEPIBIX
(kpucTamuinueckux) Ted. B3auMocBsi3b MeXAy CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYISpHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHHMA
BOJIBL.

Jlemoncmpayuu. (c  WcmoJb30BaHHEM uudpoBoro H  aHAJIOTOBOIO
odopynoBanus neHTpa «Touka pocray)

Habnronenue OpoyHOBCKOTO JIBMKEHHUSL.
Habmronenue muddysuu.
HaGnronenne  sBIeHMH,  OOBSACHSIOIIUXCS OPUTSOKEHHEM WU OTTaJIKUBaHHEM



YaCTHI] BELIECTBA.
Jlabopamopuvie pabomer u onvimoi. (¢ UCNOJIb30BAHUEM HU(PPOBOro
aHaJI0roBoro ooopyaosanus nenrpa «Touka pocray)

OmneHka quaMeTpa aToMa METOJIOM PsIIOB (C MCToyIb30BaHKeM (oTorpaduii). OmbITH IO
HaOJIIOJICHUIO TEIUIOBOTO PACUIMPEHUs Ia30B.

OMBITHI 110 OOHAPYKEHUIO IEHCTBUSI CHII MOJICKYJISIPHOTO TIPUTSHKEHHUS.
Pa3nen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl.

Mexannyeckoe JBukeHuEe. PaBHOMepHOe M HepaBHOMEpHOe JBHkeHHE. CKOpOCTb.
CpenHsist CKOpOCTb ITPU HEPAaBHOMEPHOM JIBUKEHUU. PacyéT myTu U BpeMeHU JIBUKEHUSI.

SIBnenue uHepiuM. 3aKOH MHEpUUHU. B3anMopelicTBHe Tea Kak MPUYMHA WU3MEHEHUS
CKOPOCTH JBMXKEHMs Tesl. Macca Kak Mepa MHEpTHOCTH Tena. [lmoTHocTh BemiecTBa. CBS3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00bEMA BEIIECTBA.

Cuna xak XxapakTepucTHKa B3aumojeiicTBusi Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpa. fIBiieHue TAroteHus um cuia TsxkectH. Cuna
TSKECTH Ha Apyrux IutaHerax. Bec Tema. HeBecomocTs. CiioKeHWE CHII, HANPABICHHBIX IO
oJHOU npsaMon. PaBHozelcTByromas cui. Cuiia TpeHus. TpeHue CKOJIbXKEHUsI U TPEHHUE MOKOSI.
Tpenue B IpUpoie U TEXHUKE.

Jemoncmpayuu. (¢ ucnojb3oBaHueM HM(POBOro U AHAJIOrOBOr0 00OPYIOBAHUA
nentpa «Touka pocray)

Ha6nronenne MexaHn4eckoro ABMKEHUs Tena. M3mepenne
CKOPOCTH MPpsSMOJIMHEHHOTO ABMkeHus1. Habmonenune

SIBJICHHS] HHEPIIHH.

HaGnronenne n3smMeHeHns CKOPOCTH MPH B3aUMOICHCTBHUH TEJl.
CpaBHeHME Macc MO0 B3aUMO/JICHCTBHUIO TEI.

Crio)xeHue cuJj, HalpaBJIECHHbBIX MO0 OJTHOU MPSAMOI.
Jlabopamopnwvie pabomot u onvimpl. (C UCNOJHL30BAHUEM HHM(PPOBOro M
aHAJIOroBOro odopynoBanus neHrpa «Touka pocray)

OnpeneneHHe CKOPOCTH PAaBHOMEPHOI'O ABUKCHUSA (mapHKa B ) XMJIKOCTHU, MOACIIN
QJICKTPHUYICCKOI'O ABTOMOOMJIS U TaK z[anee).
OnpeneneHHe cpez[Heﬁ CKOPOCTHU CKOJIbKCHUS 6pycr<a HJIN IapuKa 1o HAKJIOHHOMIIJIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPAOIO Tea.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTshKeHus (nedopmannu) npyKHUHBIOT
MPUISIOKEHHOU CHUJIBI.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHUS OT BEca TeJIau Xapakrepa
COITPUKACAIOIIMNXCS TOBEPXHOCTEN.

Paznen 4. JlaBiieHue TBEPABIX TeJl, sKUAKOCTEH U ra3oB.

HaBnenne. CnocoObl yMEHBIIEHHUS W YyBEIMUYeHUs JaBieHus. JlaBineHue rasa.
3aBUCHMOCTh JaBJEHHS Tra3a OT 00béma, Temmeparypbl. [lepemada naBneHus TBEPABIMU
TeIIaMH, XKUAKOCTIMH M Ta3aMu. 3akoH Ilackams. IlHeBMaTHueckre MallWHBL. 3aBUCHMOCTH
JABJICHUS KUAKOCTU OT THyOmHBI. ['mapocratudeckuit mapagokc. CooOmaroniuecs: CoCybl.
I'mapaBnuueckne MEXaHU3MBI.

Atmocdepa 3emnn u atMochepHoe aaBineHue. [IpHuuHBI CyIIECTBOBAHUS BO3AYIIHOMN



o6omoukn 3emmn. Omnbit Toppudemmu. M3mepenue atmocdepHOro naBieHHS. 3aBUCUMOCTH
aTMoc(epHOro JaBlieHHs OT BBICOTHI HajJ YypoBHeM Mops. Ilpubopbl s u3MepeHus
aTMOC(EepHOTO TaBICHHUS.

JleiicTBHEe KMIOKOCTM M Tra3a Ha IOrpyK€HHOE B HHMX Teno. Beltankuparonias
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxornaBanue.

Jlemoncmpayuu. (¢ UCNOJIb30BaHHEM HM(POBOro U aAHAJIOrOBOro 000OPYI0BAHMS
neHtpa «Touka pocray)

3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYpBHI.

[lepenaua naBieHUs! KUIKOCTHIO U Fa30M.

Coobmmaromuecs: CoCcybl.

I'mppaBinueckwmii npecc.

[IposiBnenue nelicTBUS aTMOCPEPHOTO JaBICHHUS.

3aBUCUMOCTD BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa NOTPY:KEHHON YacTH Tejla UIIJIOTHOCTH
AKUIKOCTH.

PaBeHCTBO BBITAJTKMBAIOIIEH CUIIbI BECY BHITECHEHHOW AKUJKOCTH.
VYcnoBue miiaBaHus TEJ: IUIABAaHUE WM MOTPYKEHHE TENl B 3aBUCUMOCTH OTCOOTHOIIEHUS
IUTOTHOCTEW TeJa U KUIKOCTH.

Jlabopamopuvie pabomst u onvimel. (¢ MCNOJb30BaHUEM WHGPOBOro u
aHAJI0roBOro odopyaoBanus neHTpa «Touka pocray)

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYKEHHOW BXKHUIIKOCTH
YacTH Tea.

OnpeneneHre BITAIKUBAIOMIEH CUJIIBI, IEUCTBYIOIIECH Ha TEJIO, MOTPYKEHHOE B KUIKOCTb.
[IpoBepka HE3aBHCHUMOCTH BBITAIKMBAIOLIECH CUJIbI, AEHCTBYIOIIEH Ha TEJIO B XUIKOCTH, OT
MAaccChl TeJia.
OMBITB, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD BBITAIKHBAIOIICH CUJIBI, JCHCTBYIOIICH Ha TEJIO B
KUJKOCTH, OT 00bEéMa MOTPYKEHHOU B KUAKOCTh YACTH TeJIa M OT IJIOTHOCTH KHUIKOCTH.
KonctpynpoBanue apeoMmerpa WJIM KOHCTPYMpPOBAaHWE JIOJAKH W OMNpeAciieHHe e€
PY30I0IbEMHOCTH.

Pa3nen 5. PaGora u MOIIIHOCTH. DHEPrUsl.

Mexanuveckast pabota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBmio paBHOBECHS
peruara. [IpuMenenue mpaBuiia paBHOBECHS pblyara K OJIOKY.
«3onotoe mpaBuio» mexanuku. KIIJ] mpocteix MmexanusmoB. IIpocTbie MexaHU3MbI B OBITY U
TEXHHKE.

Mexanudeckass SHeprus. KuHeTwdeckas W TOTCHIHMalbHas »Heprus. [IpeBpamieHue
OJIHOTO BUJIa MEXaHUYECKON SHEPTUU B IPYroil. 3aKOH COXPAaHEHHUs SHEPTUU B MEXAHUKE.

Jlemoncmpayuu. (¢ uCcnoJb30BaHHeM HM(POBOro W aHAJIOrOBOro 000PYI0BAHMSA
nenrpa «Touka pocray)

[TpuMepbI MPOCTHIX MEXaHU3MOB.
Jlabopamopuvie padomer u onvimol. (¢ NCNOAb30BaHHeM HHGPOBOro U AHAJIOTOBOIO
o0opynoBanus neHTpa «Touka pocray)



Omnpenenenue pabOTHl CHIIBI TPEHUS MPH PABHOMEPHOM JBIDKEHHM Tella I10
TOPU30HTAIBHON IIOBEPXHOCTH.

HccnenoBanue ycioBuid paBHOBECHSI pblyara.

N3mepenue KIIJ] HakIIOHHOM INIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsS] MEXaHUYECKOU SHEPTUH.
8 KJIACC

Pa3nen 6. TenjioBble siBJIEHUSI.

OcCHOBHBIE TIOJIO)KEHHUSI MOJICKYJISIPHO--KMHETUYECKOW TEOPUM CTPOEHHUS BEIIECTBA.
Macca u pasmepbl aTOMOB U MOJIEKYJ. OMBITHI, MOATBEPKIAIONINE OCHOBHBIC TOJIOKECHUS
MOJIEKYJIIPHO-KMHETHYECKON TEOPHUH.

Mogenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammueckue
u amopdubie Tena. OObsICHEHHWE CBOWCTB Ta30B, KUAKOCTEH M TBEPABIX TEJI HAa OCHOBE
MOJIOKEHUM MOJIEKYJIAPHO--KUHETUUECKOW Teopuu. CMauMBaHWe W KaNWJUISPHBIC SIBJICHUS.
TennoBoe pacimmpenne u cxxarue. Temmneparypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEIIJIOBOTO
NBIDKECHUSI dYacTuil. BuyTpeHHsis dsHeprusi. CrnocoObl HW3MEHEHHs] BHYTPEHHEH SHEPTHH:
TerJIonepesadya ©  CcoBepiieHne paboTel. Buapl Temsomnepenaun: TETJIONPOBOIHOCTD,
KOHBEKIIHSI, U3JTyICHHE.

KonmuuecTBo TemnoTel. YaenbpHas TEIUIOEMKOCTH BemIeCTBa. TermIooOMEH M TEeIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBoro Oananca. [lnaBieHue m oTBepAeBaHWE KPUCTALTHYECKUX
BEIECTB. YIenbHas Teryora raBieHus. [lapooOpasoBanue u KoHaeHcanus. Vcmapenue.
Kunenue. YaenbHas Tteruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KHIICHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BrnaxnocTs Bo3yXa.

DHeprus TOIIMBA. Y JebHas TEIIOTa CrOpaHusl.

[Ipunnumner pabotel TeroBbix aurateneir KIIJ[ TtermmoBoro aBuraress.
TemioBbie IBUTATENH U 3alIUTA OKPYKAIOLIEH CPEJIBI.

3aKOH COXPAaHEHHUS U MPEBpaIlleHUs YHEPTHH B TEIUIOBBIX MPOIECCaX.

Jemoncmpayuu. (¢ UCNOJb30BaHMEeM HU(POBOr0 U AHAJIOrOBOr0 O00OPYIOBAHUSA
nentpa «Touka pocray)

Hab6nronenne 6poyHOBCKOTO JIBHYKEHUS.

Habmonenue nuddysun.

HabumoieHue siBjCHUN CMaYMBaHHS U KalTUJUIAPHBIX SBJICHUH.

HabimoieHne TemioBoro pacimpeHus Tell.

Hsmenenue JMABJICHHUS  Ta3a [P  HU3MEHEHUHU 00béMa W HaArpeBaHUHU
HUITNOXJIAXK ICHHH.

[IpaBuna u3MepeHHs TEMIIEPATYpPHI.

Buner Ternonepenaym.

OxnakJIeHue Mpu COBEPIICHUH PaOOTHI.

Harpesanue npu coBepiiieHUN paboThl BHEITHUMH CHUIIAMH.

CpaBHeHHE TETIOEMKOCTEH pa3InYHBIX BEIECTB.

HabGnronenve KumneHus.

Habmroienne moctosHCTBa TeMITepaTyphl IpH I1aBlieHun. Moaenu

TEIUIOBBIX ABUTaTEICH.



Jlabopamopuvie pabomer u onvimsl. (¢ UCNOJIb30BAHUEM HU(POBOro u
aHaJI0roBoro ooopyaoBanus nenrpa «Touka pocra»)

OnbITH O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO TPHUTSHKEHUS. OTIBITHI 10
BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM MJIU caxapa.

OnbITel 110 HAOMIOIEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U TBEPIBIXTEI.
Ornpenenenue naBiaeHus Bo3ayxa B 0ayuione mmnpuia. OnbITel, JEMOHCTPUPYIOIINE
3aBUCHUMOCTD JABJICHHUS BO3JyXa OT €ro o0bEMa HMHArpeBaHUS WU OXJIAXKICHUS.
[IpoBepka rumoTe3bl JIMHEMHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJKOCTU B
TEPMOMETPHUUECKON TPYOKE OT TeMIIEpaTypPHI.

HaGnronenue nu3meHnenns BHyTpEeHHEH SHEPTHH Tela B pe3ysbTaTe TeIUIonepeauny padoThl
BHEIIIHUX CHUJI.

UccnenoBanue sBiieHNs TETUIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOM U TOPSYCHBOIBI.
Ornpezenenre KOJIMYECTBA TEIJIOTHI, TIOJYYEHHOTO BOJAOW MPU TETNIOOOMEHE CHArpeThiM
METAJUTMYECKUM ITUITUHAPOM.

Ornpenenenue yneabHON TEIMIIOEMKOCTH BEIIECTRA.

HccnenoBanue nporecca HCapeHus.

OnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3/yXa.

Onpenenenue yaeiabHOU TEIUIOTHI MUIABJICHUS JIb/IA.

Pa3nen 7. DnekTpruyecKue 1 MATHUTHBIE SIBJIEHUS.

OnexTpusaius Ten. J[Ba pona snekTpuyeckux 3apsaoB. B3aummoaeicTBue 3apsuKeHHBIX
ten. 3akoH Kynona (3aBHCHUMOCTb CHIJIBI B3aMMOJEMCTBHS 3apsKEHHBIX T€JI OT BEJIWYHHBI
3apsZI0B U PACCTOSTHUS MEXY TellaMu).

DnekTpuyeckoe noje. Hanpssk€HHOCTH iekTpudeckoro nodid. [IpuHiun cyneprno3nuun
ANEKTPUYECKUX MoJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn snekTpudeckux 3apsaoB. DJIEMEHTApHBIN 3ieKTpudeckuil 3apsg. CtpoeHne
atoma. [IpoBOAHMKY U TUANIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsiia.

DNeKTpUYeCKUi TOK. YCIOBHUS CYIIECTBOBaHMS 3JICKTPUUYECKOTO TOKa. MCTOUYHUKH
MIOCTOSIHHOTO TOKa. JIeHCTBUS 3IEKTPUYECKOro TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEeKTpUYECKUN TOK B )KHJIKOCTSX U Ta3ax.

OnekTpuyeckas uenb. Cuna Toka. OJekTpudeckoe Hampsikenue. ConpoTUBICHUE
MPOBOJHUKA. YIeNbHOE CONpPOTHBICHHE BemlecTBa. 3akoH Oma i ydacTka Uemnu.
[TocnenoBarensHOE U MapaiebHOE COSAMHEHNE TPOBOHUKOB.

PaGora u MomIHOCTH 3MeKTpHYecKoro Toka. 3akoH Jlxoyms—JleHma. DiexTpuueckue
L[eNU ¥ MOTPEeOUTENN AIIeKTpHUIecKoi sHeprun B ObiTy. KopoTkoe 3ambikaHue.

[TocTosiHHbIE MarHuTHL. B3aumonelcTBHME MOCTOSHHBIX MarHUTOB. MarHutHoe mMoOJe.
MarnutHoe moJie 3eMJIM U ero 3HaueHue Uil xu3Hu Ha 3emsie. OnelT DpcTtena. MarHutHoe
TI0JI€ ANEKTpUYecKoro Toka. [I[pumeHeHue MeKTPOMarHuTOB B TEXHUKE. J{eliCTBHE MarHUTHOTO
MoJsi Ha MPOBOAHUK C TOKOM. ODJIEKTPOJABUIaTellb IOCTOSHHOTO ToKa. lcmonb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUUECKUX YCTPOMCTBAaX U Ha TpaHcnopte. OnbiTel Dapanes. SABnenue
anektpoMaruutHo wHAYKIUHU. [IpaBuno Jlenna. DnekrporeHeparop. CrocoObl MOTyYeHHS
ANEKTPUYECKOM SHEPTUU. DJIEKTPOCTAHIMH Ha BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTUU.

Hemoncmpayuu. (¢ Ucnojab3oBaHueM HU(GPOBOro M aHAJIOrOBOro 000pyI0BaHUS
nenrpa «Touka pocra»)



DneKkTpu3alus Tel.

JIBa posa 3JEeKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOTIIA.

OnexTpocTaTU4ecKast UHIYKIHSL.

3aKOH COXpaHEHUsI DJIEKTPUUECKUX 3apsI0B.

[IpoBOIHUKY U TUAIIEKTPUKH.

MonenpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
HcTroynnky OCTOSTHHOTO TOKA.

JIeNCTBHS 3IIEKTPUYECKOTO TOKA.

DNEeKTpUUYECKUHN TOK B JKUJIKOCTH.

I"a3oBBwIi1 pazpsa.

W3mepenue cuibl TOKa aMIepMeTpOM.

N3mepeHue 3JIeKTpUYecKOoro HanpsKeHHs BoJbTMeTpoM.Peocrar
Y MarasvH COIIPOTHUBIICHH.

BzanmopelicTBrE TTOCTOSTHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOKHOCTH Pa3/IEJICHUS MTOJOCOB MarHuTa.

MopenupoBaHre MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHO€ 1oJie TOKa. JIEKTPOMArHHUT.

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C TOKOM.

DIIEKTPOABUTATEIb TIOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM MHIYKUIHH. OTIBITHI

®dapages.

3aBHCUMOCTh HanpaBJICHUS WHIYKIIMIOHHOTO TOKa oT YCJIOBUI
€rOBO3HUKHOBECHUS.

DneKTporeHepaTop NOCTOSIHHOTO TOKa.
Jlabopamopnwvie pabomot u onvimpl. (C UCNOJHL30BAHHEM HHM(PPOBOro M
aHAJIOroBoro ooopynoBanus neHrpa «Touka pocray)

OnbIThI 10 HAOTIOACHUIO STIEKTPU3ALUH TNl UHAYKIMEH U PU COTPUKOCHOBEHUHU.
HccnenoBanue neiCTBUS JIEKTPUUECKOTO MOJI Ha TPOBOJHUKHU U TUAIEKTPUKU.
CO6opka u mpoBepKa paboThI IEKTPUUECKOH IETH TOCTOSHHOTO TOKA.

W3mepenue u perynmupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaMps>KEHUS.

HccnenoBanue 3aBHCHUMOCTH CWJIBI  TOKa, WAYIIEro  4epe3  Pe3UcTop,
OTCONPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

OnbITEl,  JAEMOHCTPUPYIOIINE 3aBHCUMOCTh IEKTPUUYECKOTO COIIPOTHUBIICHUS

MIPOBOJIHUKA OT €T0 JJIMHBI, IUIOIIA/I1 OTIEPEYHOr0 CeUYeHHs U MaTepHasa.

IIpoBepka mpaBuiia CIOXKEHHUsI HAPSHKEHUH MPU MOCIIEI0BATEIbHOM COEANHEHUHUIBYX

PE3UCTOPOB.

IIpoBepka npaBuia JUist CUIIbI TOKA MPH NApajIeIbHOM COEJUHEHUHU PE3UCTOPOB.

Omnpenenenne paboThl AIEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTop.

OmnpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISIEMOM Ha pe3UuCcTOpeE.

HccnenoBanue 3aBHCHMOCTHU CHJIBI  TOKa, WAYLIETO  uepe3  JIaMIIOYKy,
OTHANpSKEHUS Ha Hell.



Onpenenenne KIIJI HarpeBarens.
I/ICCHGI[OBaHI/Ie MarauTHOI'O B3aHMOﬂ€ﬁCTBHH IIOCTOAHHBIX MarHuToOB.
HSy‘-IGHI/Ie MAaruvuTHOI'O MOJid MOCTOAHHBIX MAarHUTOB IIPU UX 06L€III/IH€HI/II/I HUpPasaCICHUU.

HccnenoBanue 1eicTBUS JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KAaTYILIKM CTOKOM U
MarHuTa OT CUJIbl TOKAa U HAaIIPABJIEHUS TOKA B KaTYILKE.

N3ydeHnue necTBUsL MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

KoHncrpynpoBanue u n3ydenne paboThl 2JIEKTPOIBUTATENS.

N3mepenue KII1/] snekTpoaBuraTeslbHON yCTaHOBKH.
OnBITHI IO UCCIIEIOBAHUIO SBJICHUS JIEKTPOMArHUTHOW MHIYKIIMU: UCCIEA0BAHNEN3MEHEHNI
3HA4YEHMS U HAMPABIICHHUS] HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHUsI.

Mexannueckoe aBmkeHHe. MaTtepuanbHas Touka. Cucrema oTcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIB)KEHHs. PaBHOMEpHOe mpsMOJMHENHOe [BM>kKeHue. HepaBHoOMepHOe
npsAMOIMHENHOE ABMKeHWe. CpelHsss U MTHOBEHHAs CKOPOCTh Teja IPH HEPAaBHOMEPHOM
JBUKECHUHU.

VYckopenue. PaBHOycKkopeHHOe mpsMoJinHelHoe aBikeHue. CBoOOAHOE mMaJleHue.
Omnbrtel ["anunest.

PaBHOMepHOE nBIXEHHE TO OKpyKHOCTH. Ilepuoa m wacrota obOpalueHus.
JIuneitHas u yrimoBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Tepsriit 3akon HeroTona. Bropoii 3akon Hetotona. Tpetuii 3akon HeroToHa.
[IpuHIMI cynepno3uuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CWIa TPEHUS CKOJIbXKEHHUS, CUjia TPEHHS
MOKOS, IPyTH€ BUJIbI TPEHHUSL.

Cuna TSHDKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. YCKOpeHHE CBOOOJHOIO MaJeHMS.
JBmwxenue mnnaHer Bokpyr Cosnna. IlepBas kocmuueckass ckopocTs. HeBecomocTs u
HePErpy3Ku.

PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO TBEpHOe Teio. PaBHOBecue TBEPIOro
TeJla C 3aKpEeIUIEHHON OChIO BpalieHus. MoMeHT cuibl. LIeHTp TsokecTH.

Nmnynec tena. M3menenue mMmiynsca. MMiynbe cuiibl. 3aKOH COXPAHEHHs HMITYJIbCA.
PeakTuBHOE ABMKEHMUE.

Mexanuueckast paboTa U MOLIHOCTb. PaboTa cui TskecTu, ynpyroct, TpeHus. CBs3b
sHepruu M pabotel. IloTeHuManbHas 3HEprust Teja, MOAHATOrO HaJl MOBEPXHOCTBIO 3EMIIU.
[ToTreHumansHast 3Heprus cxartoi npyxunsl. Kunernueckassneprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW dHEPIUu.

Hemoncmpayuu. (¢ ucnojb3oBaHueM HU(GPOBOro M aHAJIOroBOro 000pyI0BaHUS
nenrpa «Touka pocra»)

Ha6J'IIOI[eHI/Ie MCXAaHUYCCKOI'0O ABHKCHUA TCJIda OTHOCUTCIIBHO PA3HBIX TCJI OTCU€Ta. CpaBHeHI/Ie
HYTeﬁ n TpaeKTopI/Iﬁ ABUIKCHUS OJHOTO 1 TOTO K€ TCJIa OTHOCHUTCIIbHOPA3HLBIX TCII OTCYETA.
I/I3MepeHHe CKOPOCTHU U YCKOPCHUA HpHMOHHHeﬁHOFO JABHOXKCHMUA.

HccnegoBanue MPU3HAKOB PABHOYCKOPCHHOT'O ABHUKCHUA.



Habnronenue nBuKeHUs Tena Mo OKpy>KHOCTH.
Habnronenue MEXaHUYECKUX SIBJICHUM,  NPOUCXOIALIUX B CHUCTeME  OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBHKEHHMU OTHOCHTEIbHOKAOWHETa
busuKy.
3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeJa U ICUCTBYIOIIEH HAa HETO CHUJIBI.
Habnroienue paBeHcTBa CUJl IPU B3aUMOJIEHCTBUU TEJL.
N3menenue Beca Tena Mpu yCKOPEHHOM JIBUKEHHH.
IIepenaya ummynbca npyu B3aUMOJCHCTBUAN TEIL.
[IpeoOpa3oBaHust JHEPTUH NP B3aUMOJICHCTBUHU TEII.
CoxpaHeHue UMITyJIbCca IPU HEYIPYTOM B3aUMOJCHCTBUM.
CoxpaHeHue UMITyJIbCca IPU a0COJIIOTHO YIIPYTrOM B3aUMOAECHCTBUU.
Habntoienue peakTHBHOTO JBMXKEHUSL.
CoxpaHeHre MEXaHUUYECKOM 3HEPTUU ITPHU CBOOOHOM IaJICHUU.
CoxpaHeHne  MeXaHHYECKOU SHEpruu MNpU JABWXKEHUHM  Tela MojA  JAeWCTBUEM
MPYKHUHBI.
Jlabopamopuvie pabomst u onvimel. (¢ MCNOJb30BaHUEM HUGPPOBOro u
aHaJI0roBoro ooopyaoBanus neHTpa «Touka pocray)

KoncTpynpoBanue Tpakrta [yuisi pa3roHa U JaJdbHEWUILIET0 PAaBHOMEPHOTO JBHKEHUALIAPUKA UITH
TEJEKKU.

Omnpenenenue cpeHeil CKOPOCTH CKOJIBKEHUS OpycKa WIIM JBMDKCHHS IIapuKa MO HAKJIOHHOU
IIOCKOCTH.

Onpenenenrue yCKOpEeHUs Tella MPU PaBHOYCKOPEHHOM JABMYKEHUH N0 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH IYTH OT BPEMEHHM NP PABHOYCKOPEHHOM JIBIDKCHHMH 0e€3
HayaJbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: eciau MPU PAaBHOYCKOPEHHOM JBIKCHMU 0€3 Hav4aJlbHOW CKOPOCTH MyTH
OTHOCATCS KaK PsiJi HEUYETHBIX YUCEN, TO COOTBETCTBYIOLIUE TIPOMEKYTKH BPEMEHU OJTMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHUJIbI HOPMAJIBHOTO JIaBJICHUS.
Omnpenenenue ko3P PUIMeHTa TPEHUS CKOTBKCHUS.

Onpenenenue XECTKOCTH MPYKUHBI.

Onpenenenue pabOTHI CHJIBI TPEHHUS MPH PaBHOMEPHOM JBWXEHHHU Teja I10
TOPU30HTAIBHOW MOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YIIPYTOCTH MPU MOABEME Tpy3a C HCIOJIb30BAHHEM
HEIOABMYKHOIO U MOIBMYKHOIO OJIOKOB.

N3yuenue 3akoHa COXpaHEHHUsI SHEPTUU.

Pasznen 9. Mexanndeckue KoJie0aHusA M BOJIHBIL.

KonebarenpHoe nsuxeHne. OCHOBHBIC XapaKTEPUCTUKH KOJEOAHHWI: IMEpPHOJ, 4acToTa,
aMIUIUTya. MaremaTudyeckKuil M TpPYKUHHBIM MasTHUKUA. lIpeBpaieHue »sHepruu mpu
K0JIe0aTeIbHOM ABMKCHHH.

3aryxaromue kosebanus. BeiHyxaeHHbsle konebanus. Pezonanc. MexaHnueckue BOJHBIL.
CBoiicTBa MexaHW4YeCKUX BOJIH. [IpofonbHble unonepeuynsie BOHbIL. [[1HA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHHs. MexaHu4YeCcKUe BOJIHBI B TBEPJIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BhicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk U ynbTpa3ByK.

Jlemoncmpayuu. (¢ UCcnoJb30BaHHeM HM(POBOro U aHAJIOrOBOro 000PYI0BAHMSA



uentpa «Touka pocray)

Habnronenue xonebanuii Tes moJ1 AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue koneGaHuii rpy3a Ha HUTH U Ha IPYKHHE.

Habnroienue BeIHYKIEHHBIX KOJI€0aHUI U pe30HaHca.
Pacrnipoctpanenuie mpooabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
Habntoienne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI pEe30HaHC.
Jlabopamopnvie pabomor u onvimsl. (¢ MCNOJIb30BaHHEM LHPPOBOro M
aHAJI0roBOro ooopyaoBanus neHTpa «Touka pocray)

Omnpenenenre 4acToThl U Mepro/ia KojaeOaHuii MaTeMaTHYeCKOro MasTHUKA.
Omnpenenenre 4acTOThl U MEpUOJIa KoJIeOaHUM MPYKUHHOTO MasATHHKA.
HccnenoBanue 3aBUCHMOCTH NepHOJia KoyieOaHH MOIBEIIEHHOTO K HUTU I'Py3a OT/UIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NEpUOAa KOJI€OaHUM MPYKMHHOTO MasTHUKA OTMAaCChI
rpysa.
[IpoBepka HE3aBHUCUMOCTH NepHOJia KoJieOaHU rpy3a, MOJBEIIEHHOTO K HUTH, OTMAacChl Ipys3a.
OmbITEL,  JAEMOHCTPUPYIOIINE 3aBUCUMOCTh  MepHoja KoJjebaHui MPY>KMHHOTO
MasITHUKA OT MacChl TPy3a U KECTKOCTU MPYKUHBI.
N3mepenue yckopeHust cCBOOOJHOTO NaI€HUS.
Paznen 10. DiiekTpoMarHuTHOE 1MoJie M JIEKTPOMAarHUTHBIE BOJTHBI.
DNeKTpOMarHUTHOE ToJie. DJIeKTpOMarHuTHbIe BOJHBI. (CBOMCTBA AJIEKTPOMATHUTHBIX
BojH. Illkama saexTpoMarHUTHBIX BOJIH. MCHoONb30BaHUE SIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3H.
DJeKTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu. (¢ UCNoJb30BaHMeM HM(POBOro U AHAJIOrOBOr0 00OPYIOBAHUSA
neHtpa «Touka pocray)

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
BosHOBBIE CBOIICTBA CBETA.

Jlabopamopnwie pabomost u onvtmwl. (¢ UCNMOJIb30BAHNEM HU(PPOBOr0 U AHAJIOTOBOI0
o0opynoBanus neHrpa «Touka poctay)

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOUIIBHOTO TejiedoHa.

Pa3pgea 11. CBeroBble siBJICHHS.

JlydeBass mojenb cBera. Mcrounuku cmeta. [IpsMosiMHEHOE pacnpoCTpaHEHHE CBETa.
3armenus Connia u JIynsl. Otpaxkenue ceta. [1nockoe 3epkano. 3aKoH OTpakKeHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHus cBeTa. [looHOE BHyTpEeHHEEe OTpakKeHHUE CBETA.
Hcnonp3oBaHuE TOJTHOTO BHYTPEHHETO OTPAKEHUS BOIITUYECKUX CBETOBOIAX.

Jlunza. Xon mydeit B amHze. OnrTuueckass cuctema QoTroamnmapata, MHKPOCKONa U
Teneckomna. [ a3 kak onTudeckasi cucreMa. banm3opykocTs U JalbHO30PKOCTb.

Paznoxxenne Oemoro cBeta B crekTp. OmbiTel HbroToHa. CnokeHHE CHEKTPaIbHBIX
uBeToB. Jlucnepcus cBera.

emoncmpayuu.
[IpsiMonMHENHOE pacpoCTpaHEHUE CBETA.

OTpameHne CBCTa.



[Tomy4yenne n300pa’keHM B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.

OnTHyeckuii CBETOBOI.
Xon yueit B cobuparomieit aunze. Xonn
Jy4el B PaCCEUBAIOLIEH JIMH3E.

[Toyuenune n300pakeHHIA C TTOMOIIBIO JIH3.
[Ipunnun neiictBus gporoanmnapara, MUKpOCKomna u Tesneckona.Mojenb
riasa.
Pa3noxxenue 6enoro csera B CHEKTP.
[Tonyuenue Oenoro cBera nNpu CI0KEHUH CBETA PAa3HbIX [[BETOB.
Jlabopamopnvie pabomel u onvimel. (¢ MCNOJIb30BaHUEM LHUPPOBOro M
aHaJI0roBoro ooopyaoBanus neHTpa «Touka pocray)

HccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHHS CBETOBOTO JIyda OT yria najaenus. 3ydenue
XapaKTEPUCTHK N300pakeHHs TIPEeIMETa B IIJIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCHMOCTH yrila MIPEJIOMIICHUS] CBETOBOTO JTyda OT yIJia Ta/JICHUsIHA TPAHUIIE
«BO3YX—CTEKIIO».
[Tony4yenune n300paskeHHI C TOMOIIBIO COOMPAOIIEH JIMH3BI.
Ompenenenre POKYCHOTO pACCTOSTHUS U ONITHYECKOM CUITBI COOMPArOIIel JTNH3BL. OMBITHI TIO
Pa3oKEeHUIo Oesoro CBeTa B CHEKTP.
ONEITE 110 BOCIHPHUATHUIO IBETA NPEAMETOB IIPHU UX H36J'II-O,ZI€HI/II/1 ucpes HBCTOBI)Ie(bI/IJ'H)TpBI.
Pa3nen 12. KBantoBble siBJIeHMS.
Onwiter Pesepdopna u mmaHeTapHas monenb atoma. Mogenb atoma bopa.
Hcnyckanue u norjomeHue ceeta atoMmoM. KBaHThl. JInHeHYaThIe CIEKTPBHI.
PamnoaktuBHOCTh. Asb(a-, Oera- m ramma-usznydeHus. CTpoeHHWE aTOMHOTO sjipa.
Hyknonnass moxens atomuoro siapa. M3orombel. PaawoaktuBHBIE TpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX siIep.
SnepHble peakiuy. 3aKOHbI COXPAHEHUS 3apsAI0BOT0 U MACCOBOTO YMCEN. DHEPrus CBSI3U
aToMHbIX sanep. CBsi3b Macchl W dHepruu. Peaknuu cuHTe3a u AeneHus sgep. VctouHuku
sHepruu CoJiHIa U 3BE3 .
Snepnas sHepretuka. JleiicTBUS paJioaKTUBHBIX U3JIyYEHUN HA )KUBbIE OPraHU3MBbI.
Jemoncmpayuu. (¢ Ucnojb30BaHMeM HM(POBOro U AHAJIOrOBOr0 00OPYIOBAHUSA
nentpa «Touka pocray)

CrieKTphl U3JIy4eHUS U TOTJIOICHHUS.
CrieKTpbl pa3InyHbIX Ta30B.
CriekTp BoJIopoa.



Habmonenue TpekoB B kamepe Bunbcona. Pabora
CYE€TUMKA MOHU3UPYIOLIUX U3Ty4YECHUN.
Peructpanus u3inydeHus NpUpPOJAHbIX MUHEPAJTIOB U IPOJYKTOB.
Jlabopamopuvie pabomvr u onvimsl. (C MCNOJIb30BaHHEM HHPPOBOro H
aHaJI0roBoOro ooopyaoBanus neHTpa «Touka pocray)

Habnroenue CIIONIHBIX ¥ TMHEWYATBIX CIIEKTPOB H3ITyYCHHUS.

HccnenoBanue TPEeKOB: M3MEPEHUE SHEPTHH YAaCTHUIBI TI0 TOPMO3HOMY IyTH (IO
dororpadusim).

W3mepenune paanoakTuBHOTO (hOHA.

IHoBTOpHUTEILHO-060011IaK0IMI MOYJIb.

[ToBTOpUTENBEHO--0000MAOIMI  MOIYAb TpPEAHA3HAYEH Ui CHUCTEMaTH3allid |
0000IIEHNsT TIPEIMETHOTO COJEPKAHHUS M OTbITa JESATEIbHOCTH, NPHOOPETEHHOTO TIpU
W3YyYEHHH BCEro Kypca (M3WKH, a TaKKe Uil TMOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY
9K3aMeHy Mo (pu3uKe i1 00ydaroluXxcsl, BBIOPABIIUX 3TOT y4E€OHbIN IPEIMET.

[Ipy w3y4eHWW MAHHOTO MOIYNS pEATU3YIOTCS ¥ CHCTEMATH3HPYIOTCS  BHUIBI
JESTENbHOCTH, Ha OCHOBE KOTOPHIX OOECIeUYnBaeTCsl JIOCTIKCHHE TIPEJAMETHBIX W
MeETanpeIMETHBIX TUIAHHPYEMBIX PE3yIbTaTOB OOydeHHS, (POPMHUPYETCS] €CTECTBEHHOHAYJYHAsS
IPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB WCCIECIOBAHHS SIBJICHUN MPHUPOIBl W TEXHUKH,
OBJIAZICHUE YMEHHSIMH OOBSCHATH (PU3MUYECKHE SIBICHHS, MPUMEHSS TOJTy4YeHHBIC 3HAHUS,
pemaTh 3a/1a4d, B TOM YHCIIe Ka9YeCTBEHHBIE H AKCTICPUMEHTATBHBIE.

[IpuHIMNNATBEHO JEATEIBHOCTHBIM XapakTep AAHHOTO pasfesa peanusyercs 3a CUér
TOTO, YTO OOYUAIOIIMECS BBINOIHAOT 3aJJaHNs, B KOTOPBIX UM IIpEUIaraercs:

Ha OCHOBE IIOJy4EHHBIX 3HAHUM paclo3HaBaTb U HAy4HO OOBACHATH (hU3HMYECKHe
SBJICHUS B OKPYXKAIOIIEH MPUPOJE U TOBCETHEBHOM KU3HU;

UCIOJIb30BATh HAYYHbIE METO/bI UCCIIEA0BaHMs (PU3NYECKUX SBJICHUM, B TOM YHUCIIE JUIS
IIPOBEPKH I'MIIOTE3 U MOIYUEHHs TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HayuHble OCHOBBI HauOoJiee BAXKHBIX JOCTHIKEHUM COBPEMEHHBIX TEXHOJIOIMH,
HanpuMmep, MPaKTUYECKOI'0 HCIOJb30BaHUS PA3IMYHBIX HMCTOYHUKOB SHEPTMH Ha OCHOBE
3aKOHAa MPEBPAICHUs U COXPAHEHHs BCEX U3BECTHBIX BUJIOB HEPTUMU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOT'OOBLIEI'O
OBPA3OBAHUA

N3ydyenne pu3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS HANPABICHO HA JIOCTIKEHUE JIMIHOCTHBIX,METANPEAMETHBIX U
MIPEIMETHBIX 00pPa30BaTEIILHBIX PE3YIbTATOB.

B pesymbrare  uw3ydyeHus = QU3MKM HA ypOBHE OCHOBHOTO  oOmiero  oOpa3oBaHUs y oOyuaromerocs OoynyT
chopMUPOBaHBI CIEAYIONTNE TUIHOCTHBIE PE3YIbTAThI B YACTH:

1) naTpuoTHYECKOr0 BOCIIMTAHUSI:

— MpOSIBJICHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUNMCKON (PU3NYECKON HAyKH;
— IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpasIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIHTAHHS:

— TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYUMBIX M JTHUYECKHX MPOOJEM, CBSI3aHHBIX CIPAKTHUYECKHM
MPUMEHEHHEM JOCTKEHUH PU3UKH;

— 0CO3HAHME BAKHOCTH MOPANBHO--3THYECKUX MPHHIUIIOB B AESATETHHOCTH Y4EHOTO;

3) 3cTeTHYecKoro BOCHUTAHUS:

— BOCTIPHATHE SCTETHYECKUX KAdecTB (DHM3MUECKOH HayKH: e TapMOHMYHOTO MOCTPOEHHS, CTPOTOCTH, TOYHOCTH,TAKOHHYHOCTH;
4) ueHHOCTH HAYYHOrO NO3HAHMS:

— OCO3HAHME LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMSI MUPa, OCHOBBI PAa3BUTHsI TEXHOJOTHl,BaXKHEHIIICH
COCTaBIISIOLIEH KYJIbTYpHI;

— pa3BUTHE HAy4YHOU JTH0003HATEIHLHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AEITEIbHOCTH;
5) ¢opmupoBanus KyJIbTYpbl 310POBbS M SMOLMOHAILHOIO (JIATONOJIY HsL:

— OCO3HaHuC LICHHOCTHU 0e301IacHOro 06p333 JKU3HU B COBPEMCHHOM TCXHOJIOTHYCCKOM MUPEC, BAXKHOCTH IIpaBUJI 0e30macHoro INOBCACHUA HA
TPaHCIIOPTE, HA A0pOorax, € JICKTPUICCKHUM H TCIIJIOBBIM O60py,Z[OBaHI/IeM B JOMAIITHUXYCIIOBUAX,

— ¢(hOpMHPOBAHHOCTH HaBbIKa pe(IeKCHH, TPU3HAHUE CBOETO MIPaBa Ha OIIMOKY M TaKOT'O e MpaBa y APYroro 4ejJoBeKa;

6) TpymoBoro BocnuTanus:

— AKTUBHOC Yy4aCTHUC B PCHICHHUU NPAKTUYCCKHUX 3adav (B paMKax CEMbH, 06p330BaTeJ'IBHOI71 opraHusanuu, ropoja, Kpaﬂ)TeXHOHOFquCKOﬁ
U COLIMAJIbHOM HaIpaBJICHHOCTH, TpeGYIOIJ_[I/IX B TOM YHCJIC U (I)I/I3I/I‘-ICCKI/IX 3HaHPII>i;



— MHTEPEC K MPaKTHUYECKOMY U3Yy4EHHIO MPO(eccHil, CBA3aHHBIX ¢ (PU3UKOIA;
7) 3K0JI0rHYeCKOro BOCHUTAHMS:

— OpHUEHTAIUs HAa MPUMEHEHHE (PU3UIECKUX 3HAHHUM /IS PeIIeHHs 3a7a4 B 00JIaCTH OKPYXKAIOMIEH Cpe/ibl, MIIaHUPOBAHUSIIOCTYIIKOB
OLICHKH UX BO3MOXHBIX IIOCJIEICTBUM 111 OKPYXKAIOLIEH CPENIbL;

— 0CO3HaHUE INI00ATFHOTO XapaKTepa SKOJOTHYECKUX MIPOOIEM U IyTel UX PEIICHUS;
8) aganTanuu K M3MEHSAIOMMMCS YCI0BHAM COMAILHOI U IPUPOAHOI cpebl:

— TOTPEOHOCTh BO B3aUMOJECHCTBUM IpPH BBIMOJHEHUH UCCIIEOBAHUM M MPOEKTOB (U3NUYECKON HaNpaBIEHHOCTH,0TKPBITOCTH OMBITY U
3HaHUAM JPYTHX;

— HOBBINICHUC YPOBHA CBOCH KOMIIETCHTHOCTH YCpe3 MPAKTHUICCKYIO NEATCIbHOCTD,

— noTpeOHOCTh B (HOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4ducie GOPMYIUPOBATh UAEH, MOHATHUS, TUIOTE3bl O (PU3UYECKUXOOBEKTAX U
SIBJIICHUSX;

— OCO3HaHHE JAe(PHUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;
— TUTAaHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3MUECKUX 3HAHUI;

— CTpeMJIeHHE  aHaJIU3upOBaTh U BBISIBISITH  B3aUMOCBSI3M  NPUPOABI, oOOmecTBa M HOKOHOMHUKH, B TOM YHUCIE
CHUCTOJIb30BaHNEM (U3NYECKUX 3HAHMIA;

— OLICHKA CBOMX JEMCTBUI C y4ETOM BIIMSHMSI HA OKPY>KAIOLIYIO CPely, BO3MOXKHBIX I100aIbHBIX MOCIEICTBHM.
METAIIPEAMETHBIE PE3YJIbTATBI

B pesynbpTaTe ocBoeHUs mporpaMMsbl 1o (pU3MKE Ha YPOBHE OCHOBHOTO 00IIero oopazoBaHus y oOydaromierocst 0yayT chopMUpPOBaHbI
MeTanpe/MeTHbIe pe3yJibTaThl, BKIIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHbIE ydeOHbIE NEHCTBUS, KOMMYHUKATUBHBIC YHHBEpCaIbHbIC
yueOHbIe JeMCTBUS, PETYIATUBHBIE YHUBEPCAIbHBIC YUeOHbIE ACHCTBHUS.

ITo3naBaTenbHBbIC YHHMBEPCAJbHbIC Y4eOHbIC JeiiCTBHSA

ba3zoBble JJoruueckune a1eMcTBUS:
BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIEC MTPU3HAKU OOBEKTOB (SIBIICHUI);
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIaccu(PUKAINK, OCHOBAHUS AJisi OOOOIICHHS U CPABHEHHUS,
BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B PACCMAaTPUBAEMBIX (paKTaX, JAHHBIX U HAOMIOJCHHIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHUSM;



BBISIBIISITh TIPUYMHHO--CJICJICTBEHHBIC CBSI3UW TPH HM3y4eHUM (U3HUECKUX SIBICHUH W TPOIECCOB, JeJaTh BBIBOJBI C HCIOJIh30BAaHHUEM
JICTYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIFOUEHUH, BBIJIBUTATH THIIOTE3HI O B3AUMOCBSI3SIX (DU3HMUECKUX BEIHYNH;

CaMOCTOSITEIIBHO BBIOUPATH CIIOCOO penieHus yaeOHOW Pu3ndecKoil 3a1aun (CpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHUS, BHIOOp Hambosee
MOJIXOSIIIETO C YYETOM CaMOCTOSATENLHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabcKue 1eicTBUSA:
WCTIOJIH30BATh BOMIPOCH! KaK UCCIIEOBATEIBCKII HMHCTPYMEHT MTO3HAHUS;
MPOBOJIUTH IO CAMOCTOSATENBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXHBIH (PU3MYECKH HKCIIEPUMEHT, HEOOJBIIOe WCCIeTOBaHNE
(bu3NYECKOTO SBJICHMUS;

OIIEHUBATh HA TPUMEHUMOCTH M IOCTOBEPHOCTh HHPOPMAITUIO, TIOJYYEHHYIO B X0/1€ UCCIICIOBAHUS WIIH SKCIIEPUMEHTA,

CaMOCTOSTENBHO (POpMYyTHUPOBATH 00OOIICHHS U BBIBOJIBI TTO pe3ybTaTaM MPOBEAEHHOTO HAOIIOICHHUSI, OTIbITA, HCCIICIOBAHNS,
MIPOTHO3UPOBATh BO3MOXKHOE JTajbHEHIIIEe pa3BUTHE (PU3MUECKHUX MPOIIECCOB, a TAK)KE BBIJIBUTATH MPEOJIOKEHNS 00 UX PAa3BUTUU B HOBBIX
YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ undpopmaunmeii:
MPUMEHSTh Pa3IMYHble METOJbl, UHCTPYMEHTBI M 3allpoChl MPH MOUCKE U O0TOOpe MHGOpMAIMU WM JaHHBIX C Y4ETOM MpPEIONKEHHOU
y4ueOHOM (PU3NUIECcCKOi 3a/1auH;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH UHPOPMALIUIO PA3IUYHBIX BUAOB U (OPM MpEACTABICHUS;
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY NpeACTaBieHHUS HH(OpPMALMM W WILIIOCTPUPOBATH pEIlaeMble 3a/adll HECIO0XKHBIMU
cXeMaMu, AuarpaMMaMH, HHOU rpadukoi U X KOMOMHALIUAMU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHBbIE y4eOHbIe 1eiCTBUA:

B X0/€ OOCYyXAeHHUs y4eOHOTO MaTepHaja, pe3yJabTaToB JabOpaTOpHBIX PadOT M MPOEKTOB 3a/aBaTh BONPOCHl IO CYIIECTBY OOCYKIaeMOM

TEMBI M BBICKa3bIBaTh HJICH, HAIICICHHBIC HA PEIICHHUE 33a]a4H U TOAJepKaHue 0JIaroenaTelbHOCTH OOICHNS;

COIOCTABIISITH CBOU CYXK/ICHUS C CY)KJCHUSMH JPYTUX YIaCTHUKOB JIMAJIOra, OOHApY)KMBATh Pa3IMyle U CXOACTBO MO3UIIHIA;

BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX;

MyOJIMYHO TPE/ICTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3MYECKOTO OIBITa (IKCIIEPUMEHTA, UCCIEJOBAHHS, IIPOEKTA); IOHUMATh U
UCIOJIb30BAaTh peuMyIIecTBa KOMaHJIHOW M HHIUBUAYaJIbHOU paboThl  MPH pELIEHHH  KOHKPETHOM

¢bu3nyeckoit mpooeMsl;

IIPUHUMATh LEJI1 COBMECTHOM AEATENIbHOCTH, OPTaHU30BBIBATh JEHCTBHS MO €€ JOCTHKEHUIO: paclpeesiiTh POJIM,00CyKIaTh MPOLECCHl U

pe3yabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHS HECKOJIBKUX JIFO/IEH;

BBITMOJIHATE CBOIO YacTh PabOTHI, TOCTUTas KayeCTBEHHOI'O pe3ysbTara 10 CBOEMY HAIPABICHHIO U KOOPAMHHUPYS CBOMICHCTBUS C IPYTUMHU

YJIeHAMHU KOMAaH/Ibl;



OLICHMBATh  KAayecTBO  CBOEro BKJIaJa B OOHmIMHA  TPOAYKT IO KPUTEPUSM,  CaMOCTOSATEIHHO chopMyIHPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBUSL.

PeryisitTuBHble yHMBepcaJIbHbIe yUeOHblIe AelicTBUS
Camoopranmu3anus:
BBISIBJIATH TIPOOJIEMBI B )KHU3HEHHBIX M YI4EOHBIX CUTYAIUSIX, TPEOYIOIUX [T PeIIeHHST PU3NUECKUX 3HAHUI; OPUEHTHPOBATHCSA B PA3TUYHBIX
MOAX0/IaX MPUHATHUS pelleHu (MHAMBHUIYAJIbHOE, MPUHITHE PELIEHUS B TIPYIIE,IPUHITHE PEILIEHUH TPYIIOoN);
CaMOCTOSITEJIBHO COCTaBJIATh AJITOPUTM pelIeHUs (PU3MUecKoi 3aau WIM IUIaHa MCCIEI0BaHUs ¢ YYETOM HMMEIOIIUXCSIPECYPCOB U
CcOOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh IIpeJIaraéMble BApUaHThl PELICHUII;
nienaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 3@ PEILLIEHHE.
CaMOKOHTPOJIb, IMOLIUOHAJIbHBI HHTEJJICKT:
AaBaTb aJICKBATHYIO OLICHKY CUTYyalluX U Mpeajiararb 1jiaH eé HU3MEHCHUS,
OOBSACHATH MPUYMHBI JTOCTHKEHUS (HEIOCTHKEHUS) pe3yJbTaTOB JIEATEIIbHOCTH, JaBaTh OLEHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM UHWCIIE€ B XOJ BBIMOJHEHHS (PU3MUECKOTO MCCIEI0BAaHUS WM MPOEKTa) HAOCHOBE HOBBIX
00CTOSITENECTB, U3MEHUBIIMXCS CUTYAIlM, YCTAaHOBJIECHHBIX OITMOOK, BO3HUKIIINX TPYIHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LIeJU U YCIOBUSM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€E CIopa WM JUCKYCCHUU HAa HAYYHYIO TEMY, IOHUMAaThb MOTHBBI,HAMEPEHHUS U JIOTUKY

Apyroro;
MpU3HABaTh CBOE MPaBO Ha OMIMOKY IpU pelieHnr (PU3NUeCKUX 3a7au Uil B YTBEPXKJICHUSX Ha HAYYHbIE TEMbI U TAKOE KEMPaBO JPYroro.

MNPEAMETHBIE PE3YJIbTATHI

K xoHmy oOyuenust B 7 Kjacce mpeIMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh c(POPMHPOBAHHOCTHY OOYUAIOIIUXCS
YMEHHUI:
UCIIONIb30BATh TMOHATHUS: (U3MUECKHE M XUMHYECKUE SIBJICHUS, HAONIOACHHE, SKCIEPUMEHT, MOJENb, THIIOTe3d, €AWHHIBI (H3MYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BEIecTBa (TBEpIOE, JKUAKOE, Ta3000pa3HOe), MEXaHHYECKOe JBHKEHUE (pPaBHOMEPHOE,
HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, pPaBHOJACHCTBYIOImas cuia, aedopmanms (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
COOOLIAIOIINECS COCY/IBI;
paznuuath siBieHus (Aud@y3usi, TEIUIOBOE IBIKCHHWE YacTHI[ BEIIECTBA, PAaBHOMEPHOE IBIKCHHE, HEPABHOMEPHOE IBIKCHHE, MHEPLHS,
B3aUMOJICHCTBHE TeJl, PaBHOBECHE TBEPIBIX TEN C 3aKPEIIEHHOW OCHIO BpAIlleHMs, Tiepeada JaBJICHUS TBEPABIMU TEIaMH, KHIKOCTSIMH H
razaMmu, atMoc(epHOe JaBJIeHUe, TUIABaHHUE Tell, IPEBPAICHNsT MEXaHUYECKOW YHEPTUH) MO ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE



OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE N3YUYCHHBIX (PH3UUECKUX SBJICHUHI B OKPYXKAIOIIEM MUPE, B TOM 4YHCIe (U3UUECKUE SBICHUS B IPUPOJIE: PUMEPHI
JBVKEHUS C PA3IIMYHBIMU CKOPOCTSMU B KMBOW M HEXXHUBOH MPUpOJIE, ACUCTBUE CHIIBI TPEHUS B TIPUPOJE U TEXHUKE, BIMSHUE aTMOC(HEPHOTO
JIABJICHUS Ha KUBOW OpraHu3M, IUIaBaHUE pbl0, ppluary B TEJIE YEI0BEKa, PU ATOM IEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B yueOHYI0, BBIACIATD
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBIICHUIA,

OIMCBHIBATh W3YYEHHBIE CBOWMCTBA TeN M (U3UYECKUE SBICHUS, WCIONB3Ysd (DU3MYECKHE BEIUYMHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBA,
BpeMsi, IyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIa YIIPYTrOCTH, CUJjla TSKECTH, BEC Tella, CHJIa TPEHHUS,

naBieHue (TBEPAOTO Tea, XKUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHUJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, TUIEUO CHJIBI, MOMEHT CHJIBI,
KOB(b(bI/IIII/I@HT IIOJIC3HOT'O HeﬁCTBHﬂ MEXaHU3MOB, KHHCETHYCCKas MW IIOTCHIIHMAJIbHAsA 3H€pFI/I$[), npu OIMCaHWH MPaBUJIIBHO TPAKTOBATbH
CbI/ISI/I'—IGCKI/IfI CMBICJI UCITOJIB3YEMBIX BEJIMYUH, UX 0003HaueHusd U CANHUIIbI (bHSPI‘-IGCKI/IXBeHI/I‘II/IH, HaXO0IUTh CbOpMy.]'H)I, CBA3BIBAIONIUEC TaAHHYIO
(u3MYECKYIO BEIMUUHY C APYTUMHU BETUYUHAMU, CTPOUTH I'paMKMU3y4EeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (DU3MYECKHUE SIBJICHUS M MPOIECCHI, UCIIOJIb3Ys MIpaBuja CIOXKEHUS CHII (BIOJb OJHOM MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MPaBUIIO paBHOBECHS phryara (0JoKa), «30JI0TOE TPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPTHH, TIPU 3TOM J]aBaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIHCHIBATH €T0 MaTEMAaTUIECKOE BRIPAKCHHE;

OOBSICHATH (pU3MYECKHE SBICHHSI, POIIECCHI M CBOMCTBA TEJI, B TOM YHCJIC M B KOHTEKCTE CUTYAIIHi MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISBJISITH TTPUYMHHO--CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHWE W3 1-2 JIOTMYECKHX IIaroB ¢ OMOpod Ha 1-2 WM3ydeHHBIX CBOMCTBA
(bu3NYeCKuX SBICHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIC 3a1aud B 1—2 JEHCTBUS, UCIOJB3Ysl 3aKOHBI M ()OPMYIIbI, CBS3BIBAIOIIME (DU3UYECKUE BEIMYHMHBI: HA OCHOBE aHAJIN3a
YCIIOBHSI 3aJla4d 3allUChIBATh KPATKOE YCIIOBUE, MOJCTABIATh (PU3MUECKUE BEIUYUHBI B (OPMYJBI W IMPOBOJUTH PACUEThI, HAXOIHUTH
CIpaBOYHBIC JJaHHBIC, HEOOXOAMMBIE ISl PEIICHHUS 33124, OIEHUBATh PEATMCTHYHOCTD MOJYYEHHOW (PU3NIECKON BETUYNHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEHIMTH MPU MOMOIIN (PU3UYECKUX METOJIOB, B OMTMCAHUU HCCIICOBAHUS BBLICISITH IPOBEPSIEMOE
MPEIoJoXKeHne (TUIIOTE3y), pa3inyaTh ¥ UHTEPIPETUPOBATH MOJYYCHHBIH PE3yJIbTaT, HAXOJAUTh OIIUOKH B XOJIE OIIBITA, JIEJIATh BBIBOJIBI 110
€ro pe3ysbTaram;

MIPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (U3NYCCKUX SBICHUN WM (QU3UYECKUX CBOUCTB TeN: (GOPMYIUPOBATh MPOBEPSIEMbIC MPEIIOI0KECHUS,
COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHMSI, 3aITUCHIBATH X0 OMBITA U (POPMYIUPOBATH BHIBOJIBI,

BBITIOJIHATH TPSMBIE W3MEPEHUS] PACCTOSIHHS, BPEMEHH, Macchl Tela, 00b&éMa, CHIIBI U TEMIIepaTypbl C HCIOJB30BAaHHWEM AaHAJOTOBBIX U
1M (POBBIX MPUOOPOB, 3AMUCHIBATH MOKa3aHUsI IPUOOPOB € YIETOM 3aJaHHOW a0COTIOTHON MOTPEIIHOCTH U3MEPEHUI;

MMPOBOAUTDL UCCIICAOBAHUC 3aBUCUMOCTU OJIHOM (1)I/I3I/IIIGCKOI>'I BCIIMYHHBI OT ,Z[perﬁ C UCIIOJIb30BAHUECM IIPAMBIX HSMGpGHHﬁ(?»&BHCHMOCTH
YT PaBHOMCPHO ABMIKYHICTOCA TCJIa OT BPEMCHU JABUKCHHA TECJIa, CUJIbBI TPCHUSA CKOJIBKCHHA OT BECATCIIA, KaUuCCTBA 06pa60TKI/I
HOBCpXHOCTCfI TSI U HC3aBUCUMOCTHU CHJIbI TPCHUA OT IJIOMAA COIIPUKOCHOBCHUSA TCJI, CUIBIYIIPYTOCTHU OT YJIMHCHUS IIPYKHUHBI,



BBITAJIKUBAIOIICH CHIIBI OT 00BbEMA MOTPYKEHHON YaCTH TeNa U OT INIOTHOCTH)KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT
rIIyOMHBI, HA KOTOPYIO MOTPY)KEHO TEJIO, YCIOBHHU IJIaBaHUS TEJ,YCIOBUN pPaBHOBECHS pblyara M OJIOKOB), yYaCTBOBATh B INIAHMPOBAHUU
y4eOHOTO MCCIIE0BAaHUs, COOMPATh YCTAHOBKY MBBIMONHATG  W3MEPEHUS, ciemys PEUI0KEHHOMY TUIaHY,
(bUKCHpOBaTh  PE3YNIBTATHI NOJTy4eHHOM 3aBHCUMOCTU(HU3NIECKUX BETHUUH B BUJIC
MIPEUI0KEHHBIX TAOJIHII ¥ TPaHUKOB, AETaTh BEIBOIBI IO PE3YJIbTaTaM UCCIIEIOBAHMS;, IIPOBOANTH KOCBEHHBIC H3MEPEHUS (PU3HUECKIX
BEJMYUH (IUIOTHOCTH BEIECTBA KUAKOCTH M TBEPIOTO TEJa, CHIIa TPEHUSICKOIBKEHUS, TaBICHUE BO3/yXa, BRITAIKHBAIOIIAS CHJIA,
JEWCTBYIOMIAs Ha OTPYKEHHOE B )KUKOCTH TEJI0, K03()h(DUITUEHTITONE3HOTO NeHCTBUS MPOCTHIX MEXaHH3MOB), CIEAYS TPEATIOKEHHON
WHCTPYKIWU: TIPH BBIMIOJTHEHUH H3MEPEHHICOOMPATh SKCIIEPHUMEHTABHYIO YCTAHOBKY M BRIYHCIISITh 3HAYCHNE UCKOMOW BEJTMYHMHEI;
coOroAaTh MpaBuiia TEXHUKU O€30MIaCHOCTH NpH paboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;
YKa3bIBaTh MPUHIIMITEI JEWCTBUS MPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbI, OapoMeTp,
pBIYar, moABMKHBIN M HETIOABIKHBIHN OJIOK, HAKJIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh MPHUHIUIBI JEHCTBUAS HW3YYEHHBIX NMPUOOPOB M TEXHWYECKUX YCTPOMCTB C ONMOpOW HAa WX OMUCAHUSA (B TOM YHCIIE:
MOIIIIATTHUKH, YCTPOHCTBO BOAOTIPOBO/IA, TUAPABINIECCKUAN MPECC, MAHOMETP, BEICOTOMEP, MOPITHEBON HACOC, apEOMETP), MCIIONIb3Ys 3HAHUS
0 cBOMcTBax (pru3HUECKUX SIBIEHUN 1 HEOOXOAUMBIE (PU3NUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
IPUBOAUTE NMPUMEPH! (HAXOIUTh MHPOPMALMIO O MPUMEPAX) MPAKTUUYECKOrO MCMOJIb30BaHUS (QU3NYECKUX 3HAHWH B MOBCEJHEBHOM >KU3HU
JUTsl 0OecTieueHnsi 0€30MacHOCTH TPH 00paIieHuu ¢ MpuOopaMu U TEXHUISCKUMH yCTPONCTBAMHU, COXPAHEHUS 3/I0POBbS U COOIIOACHUS HOPM
9KOJIOTUYECKOTO MOBEACHUS B OKPYXKaIOLIeH cpene;
OCYLIECTBIIATh OTOOP MUCTOYHMKOB MH(popManuu B VIHTepHETEe B COOTBETCTBUU C 3a/laHHBIM MOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIMXCS
3HaHUN M NMyTEM CPAaBHEHUS DPA3JIMYHBIX HMCTOYHUKOB BBIIENATH HWH(GOPMALMIO, KOTOpas SBIAETCS MPOTUBOPEUYMBON MM MOXKET ObITh
HEJIOCTOBEPHOM;

WCII0JIb30BATh MPH BHITIOJHEHUHN YY€OHBIX 3aJJaHUI Hay4YHO--TIONYJISIPHYIO JINTEPATypy (PU3HUECKOTO COJEpKaHus, CIPAaBOYHbIE MaTepuabl,
pecypcsl cetu MHTepHeT, BianeTh MpuéMaMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpPMALUU U3 OAHON 3HAKOBOH CHCTEMBI B
APYTY1O,
co37aBaTh COOCTBEHHbIC KPATKHE MUCHbMEHHBIEC U YCTHBIE COOOIICHHsI HA OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIH (PU3MUECKOTO COACPIKAHUS, B
TOM YHCIIe MyOJIHYHO JeNIaTh KPaTKUe COOOIIEHUs O pe3ylbTaTax MPOEKTOB MM YUeOHBIX HCCIEAOBAHUMN, MIPU STOM T'PAMOTHO HCIOJIB30BaTh
W3YYEHHBIN NOHATUHHBIN anmnapar Kypca (U3HKH, COMPOBOKAATHBBICTYIUICHHUE MTPE3EHTAIIHEH;
MIPH BBIMIOJIHEHUU y4eOHBIX MPOEKTOB U UCCIIEOBAaHUN paclpenesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTABIEHHBIMU 3a/la4aMU,
CIIEUTh 3a BBIIOJIHEHWEM TIJIaHA JEeWCTBUI, aJeKBaTHO OIIGHWBATh COOCTBEHHBIM BKIIAJ B JAEATEIbHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOICUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koniry oOyuenus: B 8 Kkiacce nmpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh c(HOPMHUPOBAHHOCTHY 00YUaIOIINXCS



YMEHHUM:

UCI0JIb30BAaTh MOHSTHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [BIKEHHE aTOMOB U MOJIEKYJ, arperaTtHble COCTOSIHUS BEIIECTBA,
KpUCTAJJIMYECKUE U aMOp(HbIE Tejla, HACBHIUICHHBbIM M HEHACBIIIEHHBIA Map, BIAXKHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS SHEprus,
TEIJIOBOM JIBUTATENb, DJIEMEHTAPHBINA 3JEKTPUUYECKUH 3aps, JIEKTPUUECKOE MOJI€, IPOBOJHUKU U JTUAIEKTPUKHU, TOCTOSHHBIN 3IEKTPUYECKUI
TOK, MarHUTHOE I10JIE;

pasnuuath sBJIE€HUS (TEIJIOBOE pacIIMpeHHE U C)KaTue, TeIUlonepenada, TEIIOBOE pPABHOBECHE, CMayMBaHUE, KallWJUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHWE, KpuUcTalu3auus (OTBEepAEBaHME), KHIIEHHE, Terulonepeaaya (TEIIoNpOBOJHOCTh, KOHBEKIUS,
U3JIy4yeHHUE), DIIEKTpU3alus TeJl, B3aUMOJCHCTBHE 3apsAoB, JEHCTBUS AJIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHE, B3aUMOJICHCTBUE
MarHuToB, JIEHCTBME MArHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, JIEKTPOMArHUTHas: MHIYKINS) 1O ONKCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBICHUM B OKpYXAIOIIEeM MHpE, B TOM 4Hcle (U3NYECKHE SBJICHHUS B IPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE U KaWJUISIPHBIE SIBICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoJe, n3iydyeHne ColHia, 3amep3aHue BOAOEMOB, MOPCKUE
Opu3sbl, oOpa3oBaHHE POCHI, TyMaHa, WHES, CHEra, IEKTpUUYECKUe SBJICHUS B aTMoc(epe, AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJsie 3emu, Apeid MoyocoB, Polb MarHUTHOTO MOJIA JAJS JKU3HU Ha

3emMie, MOJIPHOE CHUSHHE, NP ITOM MEPEBOJUTH MPAKTHYECKYIO 3a/a4y B YYEOHYIO, BBIJIECISATH CYINIECTBEHHBIC CBOMCTBA (TIPU3HAKH)
(bMBUYECKUX SIBJICHUN;

OIHMCBHIBATh M3y4YCHHBIC CBOWCTBA Tel W (U3NYECKUE SIBIICHUS, WCIOJIb3ys (U3UYECKUE BEIUYMHBI (TeMIIepaTypa, BHYTPEHHSS DHEPTHS,
KOJIMYECTBO TEIUIOTHI, yJeNbHas TEIUNIOEMKOCTh BEUISCTBA, YACIbHAs TEIUIOTA IUIABJIICHUS, yJelbHAs TEIUIOTa MapooOpa3oBaHusl, yAelbHas
TEIUIOTa CTOPAHMS TOILTUBA, KOA(P(GUIIMESHT MOJE3HOTO NCHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BIAKHOCTh BO3/yXa, dJCKTPUUYCCKUN
3apsijl, CWJIa TOKA, DIIEKTPUYECKOE HANpsHKEHHE, COTPOTUBIICHUE MPOBOJHUKA, YACIHbHOE CONPOTHUBIICHHWE BEUIECTBa, padOTa W MOIIHOCTh
ANIEKTPUYECKOTO TOKA), MPH ONHCAHWU TMPABHILHO TPAKTOBATh (DU3UUYECKHU CMBICI HUCIIOJIB3YEeMbIX BEIHYUH, O0O3HAYCHHS W CIUHHIIBI
(GU3NYECKUX BEIIMYHMH, HAXOAUTh (DOPMYJIbI, CBSA3BIBAIOIIME TAHHYIO (U3UYECKYIO0 BEIMYMHY C JPYTMMHU BEJIMYWHAMHU, CTPOUTH rpaduku
W3YUYEHHBIX 3aBUCUMOCTEH (PM3MUYECKUX BEIUYHH;

XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/ISI/I‘IGCKI/I6 SABJICHUS W TPOLECCHI, HCIIOJIb3YSA OCHOBHBIC IIOJIOKCHHS MOJICKYJIAAPHO-

-KUHETUYECKOH TCOpHUU CTPOCHUA BCLICCTBA, NPUHIUII CYIICPIO3ULIUN roJieit (Ha Ka4€CTBCHHOM ypOBHe), 3daKOH COXpPaHCHHUIA 3apAna, 3aKOH
Owma UL yd4aCTKa MLCIHU, 3aKOH I[)KOYJ'IH—.HCHI_Ia, 3dKOH COXpaHCHHA SHCPruu, IpU STOM [JaBATb CIIOBCCHYIO CI)OpMYJ'IPIpOBKy 3aKOHa H
3aIUCBIBATh €0 MaTCMATHYCCKOC BBI