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1. Kommiekc OCHOBHBIX XapaKTEePUCTHK  JAOMOJHHUTEJIbHOI
001eodpa3oBaTeIbLHONM MPOrPAMMBI.

1.1 MMogcHUTEJBLHAS 3AIUCKA
Pabouas npoepamma cocmaeénena na ocnose:

-Konyenyus npenooasanus yuebHoz2o npeomema « Dusuxay,
- Memoouueckoe nocobue "Peanuzayus ob6pazoeamenbHbix npocpamm no gusuxe ¢
UCnonb308anuem 0060py0osanus demckoeo mexuonapka «Llxonvuwiii keanmopuym» 1 — 9

xnaccol”, M.,2021 2.
- Pabouas npoepamma paspabomana c yuemom npoepammol popmuposanus YVJ| y obyuarowguxcs.

HopmaruBnas 6aza

1.®enepanbubiii 3akoH OT 29.12.2012 Ne 273-®d3 (pen. ot 31.07.2020) «O6 obGpazoBaHUU B
Poccuiickoit deneparun» (¢ U3M. u 101, BCTym. B cuity ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc LAW 140174 (nata o6parenus: 28.09.2020).
2..@enepanbHBIi  TOCYIAPCTBEHHBIM  00pa3oBaTeNbHBIA  CTaHIAPT OCHOBHOTO  OOIIEro
oOpasoBanus (yTB. mpuKka3oM MuHucCTEpcTBa 00pa3oBanus u Hayku Poccutickoit denepanuu ot
17.12.2010 Ne 1897) (pen. 21.12.2020). — URL.: https://fgos.ru (maTa oopamenus: 10.03.2021).
3.MeToauueckue peKOMEHIAIMH TI0 CO3JaHUI0 U (PYHKIIMOHHPOBAHUIO JETCKUX TEXHOIAPKOB
«KBantopuym» Ha 0aze o0meoOpa3oBaTeNbHBIX OpraHu3auil  (yTB. pacHopsKeHHEM
MunucrepctBa mnpocBenieaus Poccmiickort @enmepanmu ot 12.01.2021 Ne P-4). — URL:
http://www. consultant.ru/document/cons doc LAW 374695/ (nata oopamenus: 10.03.2021).

JlaHHasg mporpaMMa IO3BOJISIET Y4YallUMCs O3HAKOMUTBCS C METOAMKOM OpraHu3aluu u
MPOBEACHUS SKCIIEPUMEHTAIBLHO-UCCIEA0BATENbCKON NESTENILHOCTH B COBPEMEHHOM Y4eOHOM
nporecce 1o (u3MKe, O3HAKOMUTBHCSI CO MHOTHMHU HHTEPECHBIMU BOIpOcaMH (U3MKU Ha
JaHHOM OJTamne OO0y4yeHHus, BBIXOASIIMMU 33 PaMKU HIKOJBHON MpOTrpaMMbl, pacIIUpUTh
LEJIOCTHOE MPECTaBICHHUE O NMPpodiieMe JaHHOM HayKH, TO3HAKOMHUTBCS C METOJOM IMPOEKTHOU
JESTENIbHOCTH. ODKCIEpUMEHTaJbHasl JeATeNbHOCTh OyAeT CHocoOCTBOBATh PAa3BUTHUIO
MBICIIUTEIBHON JESTEIbHOCTUN O01IEMY HHTEUIEKTYaJIbHOMY Pa3BUTHIO.

CopepxaHue porpaMmbl COOTBETCTBYET MO3HABATEIbHBIM BO3MOXHOCTSAM IIKOJIBHUKOB U
MPEIOCTaBIsIET UM BO3MOKHOCTh pabOTaTh HAa YPOBHE IMOBBIIICHHBIX TpeOOBaHUM, pa3BUBas
yueOHyto MoTuBanmio. ConepkaHue 3aHSATHI TNpeAcTaBiIsieT coO0OW BBEIEHHE B MU
HKCHEPUMEHTAIbHOW (U3UKH, B KOTOPOM Y4YalllMecsl CTaHYT MCCIIEOBATEISIMH M Hay4aTcs
IT0O3HABATh OKPYKAIOIIUN UX MUP, OCBOAT OCHOBHBIE METO/IbI TO3HAHMUS.

B ycnoBusx peanuzanuu 3TOM 00pa3oBaTENbHOM MPOTrpaMMbl IIUPOKO HCHOIB3YIOTCS
METObl Yy4eOHOT0, UCCIIE0BATENBCKOT0, TPOOIEMHOr0 dKcrepuMenTa. dopma opraHu3anuu
3aHSTHUI MO3BOJISET YYaIMMCS 03HAKOMUTBCS CO MHOTUMHU UHTEPECHBIMU BOMpocaMu (GU3HKH,
BBIXOJAIIMMM 33 PAMKM ILIKOJBHOW IIPOrpaMMBbl, PACIIMPUTH LEJIOCTHOE IMPEICTABICHUE O
npobsieMe AaHHOW HAyKW M TMONYYUTh MPAKTUYECKUE HABBIKU, KOTOpBIE CIOCOOCTBYIOT
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JTanbHENIIeH colanbHO-0bITOBOM U MPodeCcCUOHANBLHO-TPYI0BOM aanTaluu B 00ILIECTRBE.

1.2. Ilesan u 327241 MPOrPaMMBbI
Coznanue «lllkonsHoro Ksantopuyma» Ha 6aze o0meo0Opa3zoBaTenbHoi opranuzanuu «Cpensss
oOmreo0pazoBaTenbHas mkona NSy npeanonaraeT UCIoIb30BaHUE TPHOOPETAEMOT0
000py10BaHMUs, CPEACTB 00yUEHHS U BOCIUTAHUS IS YIITyOJIEHHOTO OCBOEHUSI OCHOBHBIX
00pa3oBaTeNbHBIX IPOrPaMM OCHOBHOTO OOIIETO M CpeHEero ofImiero o0pa3oBaHus, IMPOrpamMm
JIOTIOJTHUTENBHOTO 00pPa30BaHMUs, B TOM YHCJIE €CTECTBEHHOHAYYHOM U TEXHUYECKOM HANPABICHHOCTEH.

Cosnanue «lllkonpHOr0 KBaHTOpHYMa) MpeanonaraeT pa3BuTHe 00pa3oBaTeIbHON HHQPACTPYKTYPHI
0011e00pa3oBaTeNbHON OpraHU3allli, B TOM YUCIIE OCHAILIIEHHE 00111e00pa3oBaTEILHOM
OpraHu3aIuu:

000pyI0BaHHEM, CPEICTBAMU O0YyUCHHUS U BOCTUTAHUS /IS PACIIMPEHUSI BO3MOKHOCTEIM3ydeHus (B
TOM YHCJI€ YKCIIEPHUMEHTATBLHOTO0) MPEMETOB, KypPCOB, AUCHUILINH (MOAYJIEH )eCTeCTBEHHOHAYYHO 1
TEXHUYECKOM HAMPABIEHHOCTEN NPH pean3alui OCHOBHBIX 0011e00pa30BaTENbHBIX MPOTPAMM 1
JIOTIOJTHUTENBHBIX 0011e00pa30BaTeNbHBIX MPOTPAMM;

000pyI0BaHUEM, CpEICTBAMU 00YUYEHHS ¥ BOCITUTAHUS AJIsl HAYaIbHOTO 3HAKOMCTBA 00YYaIOMuUXCs ¢
HPOEKTHPOBAHUEM U KOHCTPYHPOBaHKUEM POOOTOB, 00YUEHHSI OCHOBAM KOHCTPYMPOBAHUS U
IpOrpaMMHUPOBAHUS, TIPUHIUIIOB (GYHKIIMOHUPOBAHUS U OCHOBBI Pa3paboTKu HHHOPMAIHOHHBIX
CUCTEM U aNNapaTHO-NMPOTPaMMHBIX KOMIUIEKCOB H T. [I.;

KOMIIBIOTCPHBIM, IIPEC3CHTAINOHHBIM U MHBIM O60py,Z[OBaHI/IeM, B TOM YHCJIC IJIA pCaln3alliy IIporpaMm
JOIIOJIHUTCIIBHOI'O 06p330BaHI/I}I CCTCCTBGHHOHaquOﬁ U TEXHUUYECKON HaHpaBHeHHOCTCﬁ.

ODKCIEPUMEHT SIBISETCA UCTOUHMKOM 3HAHUN U KPUTEPUEM UX UCTUHHOCTH B Hayke. KoHuenmus
COBPEMEHHOT0 00pa30BaHus MOAPA3yMEBAET, YTO B YUEOHOM IKCIIEPUMEHTE BEYLIYI0 POJIb TOJKEH
3aHATh CAMOCTOSITEJIbHBIN UCCIIEIOBATENBCKIN YUeHUUECKU SKCTIepMeHT. COBpEMEHHBIE
IKCTIEPUMEHTANIBHBIC HCCIEOBAHNUS 110 (PU3UKE YKE TPYIHO MPEACTABUTH O€3 UCTIONB30BAHHS HE TOJNBKO
AHAJIOTOBBIX, HO ¥ IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB. B denepanbHOM rocyaapcTBEHHOM
obpasoBarensHOM crangapte (nanee — OI'OC) mponucaHo, 4TO OTHUM U3 YHUBEPCATBbHBIX YIEOHBIX
nevictuii (nanee — Y'Y 1), mpuoOpeTaeMbIX YIalMMUCS,TOHKHO CTaTh YMEHHUE ITPOBEICHHUS
OMBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH, IPSMBIX U KOCBEHHBIX H3MEPEHUH C
UCTI0JIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEITHHBIX TPUOOPOBY.

VueOHbIi AKCTIEPUMEHT 10 (HHU3HKE, TPOBOUMBIN HA TPAUIIMOHHOM 000pyRoBaHNH (0e3
nprUMeHEHHs HUPPOBBIX Ta00paTOPHil), HE MOKET B OJIHON Mepe 00eCTIeYUTh PEIICHHUE BCEX
00pa3oBaTeNbHBIX 33724 B COBPEMEHHOH MKoJe. CIOXUBIIASACS CUTYyaIns 00yCclIoBIeHa
CYIIIECTBOBAHHUEM Psiia POOIEM:

TPaAUIIMOHHOC IKOJBbHOC 060py1103aHHe Hn3-3a OTPAHUYCHUA TEXHUUICCKHUX BO3MOKHOCTEH HE
IMMO3BOJIACT MPOBOAUTE MHOTHUEC KOJTMYCCTBCHHBIC HCCIICTOBAHUA,

JAJUTENBHOCTD MPOBEICHUS (PU3UUECKUX MCCIIE0BAHUM HE BCET/Ia COTNIacyeTcs ¢ AMUTEIbHOCThIO
YUYCOHBIX 3aHATHUH;



BO3MOXHOCTh TIPOBE/ICHUSI MHOTUX (DM3MUYECKUX UCCIICTOBAHUN OTPAaHUIUBACTCS TPEOOBAHUSIMU
TEXHUKHU 0€30MaCHOCTHU U Jp.

Hudpoas madopatopust KapAHHATBHBIM 00pa30M H3MEHSAET METOIUKY U COJEpIKaHNe
AKCTIEPUMEHTANIBHOI IITENPHOCTH M TIOMOTAET PEIIUTh BhIIIeNepeynciIeHHbie mpoonembl. [upokuii
CHEKTP UU(POBBIX AATYUKOB TIO3BONAET YUAIUMCS 3HAKOMUTBCA C TapaMeTpaMu (PU3MIECKOT0
HKCTIEPUMEHTA HE TOJBKO HAa Ka4€CTBEHHOM, HO M HA KOJMYECTBEHHOM ypoBHE. C momoristo udpoBoii
nabopaTopuu MOKHO MPOBOJUTH IITUTENbHBINA SKCIEPUMEHT JIaKe B OTCYTCTBUU KCIIEPUMEHTATOPA.
I[Tpu 3TOM M3MepsieMble JaHHbIE M PE3yIbTAThl UX 00Pa0OTKH 0TOOpaKatOTCsl HEMOCPEICTBEHHO Ha
JKpaHe KOMIIBIOTEPA.

B nponecce hopmupoBaHus 3KCIIEPUMEHTABHBIX YMEHUM N0 (pU3KKE YHaIlUiics YUuTCs
HpECTaBIATh HH(POpMaLIUIO 00 UCCIEOBAHUY B YETBIPEX BHIAX:

B Bep6aJ'IBHOMI OITMCBIBATDH SKCIICPUMCHT, CO31aBATh CJIOBCCHYIO MOJIC/Ib OKCIICPUMCHTA, (1)I/IKCI/Ip0BaTb
BHUMAHHUC HA U3MCPACMBIX (’pnmqecmx BCIIMYMHAX, TCPMUHOJIOTHH,

B TaOJIMYHOM: 3aIOJHATH TAOIMIBI JAHHBIX, JIEKAIMX B OCHOBE MMOCTPOCHUS IPaUKOB(TIPH ITOM Y
yJaluxcs BO3HUKAET NEPBUYHOE MPECTABICHUE O MacIITabax BETHYHH);

B rpadu4ecKkoM: CTPOUTh IrpaduKy M0 TaOIUYHBIM JAHHBIM, YTO TI03BOJISET NEPEHTH K BbI- ABIKEHUIO
TUTOTE3 O XapaKTepe 3aBUCUMOCTH MEXY (PU3NUECKUMH BETMUMHAMHE (IPUITOM yUHUTEIh IIOKa3bIBAET
IPEUMYIIECTBO B BU3yalU3alluy 3aBUCUMOCTEN MEX Ty BETMUMHAMU, HATJISTHOCTD U
MHOTOMEPHOCTB);

B QHAIUTHYECKOM (B BHJIE MATEMaTUYECKUX YPAaBHEHUN): MPUBOJAUTH MATEMAaTHUECKOE OTUCAHNE
B3aUMOCBSI3U (PU3MUECKUX BETHMUNH, MaTeMaTHYecKoe 0000IIeHIEe TTOTyYeHHBIX PE3yJIbTaTOB.

[Tepexo Kk KaXa0My 3TaIy MpeACTaBIeHUS HHPOPMALIUH 3aHUMAET JJOCTAaTOYHO 0O0JIbIION
IPOMEXYTOK BpeMeHu. be3ycinoBHo, B 7—9 kitaccax 3TOT nporecc Heo0X0J1M, HO B CTapIINXKIIaccax
3TO BpeMsI MOKHO ObLJI0 Obl OTBECTH Ha pelieHue Oosee BaxHbIX 3a1a4. B aTom mianenudposbie
1a00paTOpHH TMO3BOJISIOT CYILIECTBEHHO SKOHOMUTB BPEMsl, KOTOPOE MOKHO ITOTPATUTD Ha
(GopmMupoBaHKe HCCIEI0BATENBCKUX YMEHUH yHAIIUXCS, BBIPAXKAIOMKUXCS B CIEIYIOIMX JEHCTBUAX:

ompeieNieHre TPoOIeMbI;

MOCTaHOBKA MCCIEI0BATENbCKON 3aa4u;
IJIAHUPOBAHUE PEIICHUS 3a/auu;

MIOCTPOEHUE MOJEIEH;

BBIJIBIDKEHUE TUTIOTE3;

SKCIEPUMEHTANbHAS MPOBEPKA TUIIOTE3;

aHAJN3 JAHHBIX AKCIIEPUMEHTOB WM HAOIIOICHHUI;

(GopMmynupoBaHue BBIBOJIOB.



[Tocneanue rofpl y ydanmxcs HaOM0AaeTcsl HU3Kask MOTUBAIIUS H3YYSHHS €CTECTBEHHOHA YIHBIX
JUCLUILINAH U, KaK CJIE/ICTBUE, TTaJIeHNue KauecTBa oOpa3oBanus. [{udposoe yuedHOE 000pymoBaHue
MI03BOJISIET yUANITMMCS O3HAKOMUTHCS C COBPEMEHHBIMU METOJAMHU UCCIICIOBAHNS, TPUMEHSCMBIMHE B
HayKe, a YUUTEII0 — MPUMEHATh Ha PAKTHKE COBPEMEHHBIE TTEJarOTMUECKUE TEXHOIOTUH. [10aTOMY
TJ1aBHOM coctaBisronieit kommiekra «lllkompHOro KBantopuymay sBisitoTcst iupoBbie
JTabopaTopuH.

1.3. Conep:kanue nmporpaMmmal
7 kj1acc
1. ®usuka u eé¢ poJib B NO3HAHMHU OKPYKAIOIIEr0 MUpPa

Odusnka — Hayka o npupoje. dusnueckue Tena u sipieHus. HaOmroneHue u omucaHue
¢dbu3udeckux sBIeHUH. PU3HUECKU IKCIIEpUMEHT. MOJCINMpOBaHKE SIBJICHUNH U 00BEKTOB
MIPUPOBL.

Ou3nNYecKue BEIUYMHBI M HMX U3MEpEHHE. TOYHOCTh M MOTPEIIHOCTh HW3MEPEHHM.
MexnyHnaponHas cucrema enunHull. OuU3ndeckue 3aKOHbI U 3aKOHOMepHOocTH. Dusuka u
TexHuka. Hayunblii  meron  mo3Hanus. Ponp  ¢usuku B QopMuUpoBaHUU
€CTECTBEHHOHAYYHOI T'PaMOTHOCTH.

2. HepBOHa‘laJIbele CBCACHMUHA O CTPOCHMH BE€IIECTBA

Crpoenue BemecTBa. ATOMBI M MOJIEKYJIBI. TemIoBoe IBUKEHUE aTOMOB U MOJIEKYJI.
Juddy3us B razax, )KUIKOCTIX U TBEPAbIX Tenax. bpoyHoBckoe aBuxkenune. Bzaumoneiictaue
(IpUTsKEHUE U OTTAIIKUBAHUE) MOJIEKYJI. ArperaTHble COCTOSIHUSA BellecTBa. Paznnuue B
CTPOCHHH TBEPABIX TEII, KUIKOCTEH U Ia30B.

3. /IBM:KeHMe H B3aUMO/IelicTBHE TeJl

Mexannueckoe paBwxkeHue. Tpaekropusa. Ilyte. PaBHOMEpHOE ©  HepaBHOMEpPHOE
neuwxeHne. CkopocTs. ['paduku 3aBUCHUMOCTH TYTH U MOJAYJS CKOPOCTH OT BpPEMEHHU
nevkenus. Muepuust. MaeptHOocTs Ten. B3aumopencreue ten. Macca tena. M3mepenue
Maccel Tena. [InotHocte BemectBa. Cuna. Cuina Ttsxkectu. Cuna ynpyrocty. 3akoH ['yka.
Bec Tena. CBsizb MexIy cuioil TsbkecTd M Maccod Tena. Cuia TSXKECTH Ha JPYTUX
maHerax. Junamomerp. CrokeHue ABYX CHII, HAMNPAaBICHHBIX [0 OJHOM MPsMOIl.
PaBnoneiictByromas aByx cui. Cuna tpeHus. dusmyeckas mnpupoma HEOECHBIX Tel
ConHe4yHoM crCTEMBI

4. laBjieHHe TBEPIABIX TeJ, *KUIKOCTEl U ra3on

JlaBnenue TBepabIX Ten. Enunauiibl usmepenus napieHusi. CriocoObl NU3MEHEHHS! JaBICHHUS.
JlaBnenue xuakocted u razoB 3akoH Ilackans. [[aBiaeHHWe >KUAKOCTH HA JHO U CTEHKH
cocyna. Coobmatomuecs cocyabl. Bec Bozmyxa. ATmocdepHoe masnenue. M3mepenue
atmoc(eprnoro nmaenenus. Omnweir  Toppuuermn. bapomerp-anepoun. ArtmochepHoe
JaBJIiEHWE Ha pa3UYHBIX BBICOTaX. [HWapaBIMYECKHE MEXaHU3MBI (Tpecc, Hacoc).
JlaBneHue KUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX Telo. ApxumenoBa cuia. [InaBanue
Ten u cyaoB Bo3nyxomnaBanue. 35



5. PaGora m MOLIHOCTDb. JHeprust

[IpocTble MeXxaHU3MBI. Y CJIOBHS PAaBHOBECHUSI TBEPAOrO Te€jla, UMEIOUIErO 3aKPEIUICHHYIO
och aBMKEeHUS. MomeHT cuitbl. LlenTp Tskectu tena. Peruar. PaBHOBecHe cHil Ha pblyare.
Poruarm B TexHuke, ObITYy W mpupone. [lonBmkHble U HeMOABUXKHBIE OnoKkH. PaBeHCTBO
paboT TpHU HCHOJB30BAaHUU MPOCTBIX MEXaHU3MOB («30JI0TOE TPABHIO MEXAHUKW).
Kospdunment mnonesnoro peiictBuss MexaHusma. OHeprus. [loTeHuuanbHas U
KMHEeTH4ecKass sHeprus. [IpeBpamienue ogHOro BuAa MEXaHUYECKOW SHEPTHHU B APYIrOM.
3aKOH COXpaHEHUs NOJHON MEXaHUYECKON SHEPTHH.

9 kJiaace
1. 3AKOHbBI MEXAHUKHU

Mexannueckoe JBI)KeHHE. MarepuanbHas TOYKa Kak MojJelb (PU3MUECKOro TeJa.
OTHOCHUTENILHOCTh MEXaHUUeCKOro aBikeHus. Cucrtema orcuyera. dusndeckre BEIUUYNHEI,
HEOOXOMUMBIE JUIsl ONMUCAHWSA JBW)KCHUS M B3aUMOCBA3b MEXIYy HUMH (MYTh,
nepeMenieHne, CKOpOCTb, YCKOpEHHE, BpeMsi  JBIKEeHHs). PaBHomepHOE U
PaBHOYCKOPEHHOE MPAMOJIMHEHHOE JBMKeHUEe. PaBHOMEpHOE JABMKEHHUE MO OKPYKHOCTH.
[Tepsriit 3akon HptoToHa u nHepnusa. Macca tena. [InotHocTs BemectBa. Cuna. EnuHub
cuibl. Bropoit 3akon Herotona. Tpetuit 3akon Hprtorona. CBoGoaHOoe magenue ten. Cuna
TSDKECTU. 3aKOH BcemupHoro Ttarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
HeBecomocts. CBsI3p  MeXAy CHIOM TSKECTH W Maccod Tenma. JluHamomertp.
PaBnogneiictBytomas cuna. Cuna tpeHus. TpeHue ckoibxkeHus. TpeHue nokos. TpeHue B
MPUPOJE U TEXHUKE.

3AKOHBI COXPAHEHUA

Nwmmynbe. 3akOH coXpaHeHUss HMMITysbca. PeakTnBHOe nBukeHue. I[loTeHumanpHas u
KUHeTH4ecKas >Heprus. [IpeBpaineHne ogHOTO BHJIa MEXAHWYECKOW DHEPruU B JIPYTOM.
3aKOH COXpaHEHHUS OJHOM MEXaHUYECKOW SHEPIUH.

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

Mexannueckue kojeOanus. Ilepwon, dwactora, amruuTyna koseOanuwii. Pe3onaHnc.
MexaHnnvyeckue BOJHBI B OJHOPOJHBIX cpenax. /[nmHa BoJIHBL. 3BYK KaK MEXaHUYECKas
BOJIHA. [ pOMKOCTB M BbICOTAa TOHA 3BYKA.

[IpeBpamienue HSHeprud mpu KOJEOATEIHPHOM JABMKEHUU. 3aTyxarolue KoyieOaHus.
Breinyxnennsie konebanus. Pesonanc.

Pacripoctpanenune konebanmii B ynpyrux cpenax. llomepednble W MpoOAOIbHBIE BOJHBI.
Jnuna BonHbI. CBSI3b JJIMHBI BOJIHBI CO CKOPOCTBIO €€ PacCIpOCTPAHEHUS U MEPUOAOM
(acroroii).

3BykoBbIe BOJHBL. CKOpPOCTh 3ByKa. BricoTa, TeMOp M IPOMKOCTH 3ByKa. JX0. 3BYKOBOM
pe3onanc. [Mutepdepenums 3Byka]

MATHUTHOE I1IOJIE
OnHOpOaHOE ¥ HEOJTHOPOIHOE MArHUTHOE TIOJIE.
HamnpaBnenune Toka W HampaBieHHUE JUHUN ero MarHuTHoro mosis. [IpaBuiio OypaBuuka.
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OOHnapyxeHre MarHuTHOTO 1oJis1. [IpaBuio neBoit pyku.
5. DJIEKTPOMAI'HUTHBIE KOJIEBAHWA U BOJIHBI

WNuykuust MaratuTHOro noJist. MaruutHbeii noTok. OnbiTel Dapazes. DIeKTpOMarHuTHas
uHaykiua. Hanpasnenue nnaykimonHoro toka. [Ipasuio Jlenna. SIBnenue
CaMOMHIYKIIHUH.

[lepemennsiii TOk. ['eHepaTop mnepemenHoro Toka. I[IpeoOpasoBanusi sHepruu B
aneKkTporeHepaTopax. Tpancopmarop. Ilepemaua snekTpudeckoil dHEprUM  Ha
paccTosiHue.

OnekTpoMarHutHoe Tone. CBeT — DJJIGKTPOMArHUTHAas BOJIHA. JIEKTPOMArHUTHBIC
koneOanus.  KoneOaTenbHBIM  KOHTYp.  ODJeKTporeHeparop. IlepemMeHHBIN  TOK.
Tpanrchopmatop. Ilepenaua 3meKTpUUECKON SHEPTHH HAa PACCTOSTHUE. DIICKTPOMArHUTHBIC
BOJHBI M WX CBoWcTBAa. IlIpuHIMOBI paguocBs3M W TelIEeBUICHUS. BiusHue
3JIEKTPOMArHUTHBIX U3JIy4YEHU Ha )KUBBIE OPTraHU3MBI.

Crpoenue atomoB. IInanerapuas mozaenp atoma.
KBaHTOBBIN XapaKkTep MOTJIOIIEHUS U UCITyCKaHHs cBeTa aToMaMu. JIMHeHyaTble CIIeKTpHI.
Omneitel Pezepdopra.

CoctaB aToMHOTO sifjpa. [IpoTOH, HEUTPOH U AITEKTPOH.

1.4, TlnaHupyeMmble pe3yJbTaThl 0CBOECHHS Y4eOHOTr0 MpeaMeTa
«Duzukay.

JInuHOCTHBIE pPe3yabTaThI

OOyyaromuiicss MOJyYUT BO3MOXKHOCTb JJii (POPMHUPOBAHMS  CIETYIOIIUX
JUYHOCTHBIX PE3YJIbTATOB:

* pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

* yO©KJICHHOCTh B BO3MOKHOCTU TIIO3HAHUS TPHUPOJABI, B HEOOXOAWMOCTH Pa3zyMHOTO
UCIIOJIb30BaHMS  JOCTWKEHMM HAyKW W TEXHOJOTMH JUIsl  JAJBHEHMIIEr0  pa3BUTHUSA
YeJI0OBEYECKOro O0IIEeCTBa, yBaXKEHUE K TBOPIAM HAYKH M TEXHUKHU, OTHOIIEHUE K (PU3UKE KaK
K 2JIEMEHTY 00IIe4eIOBEYECKOMN KYJIbTYphI;

* CAMOCTOSITEILHOCTh B IPUOOPETEHNN HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUH;

* TOTOBHOCTh K BBIOOpY JKH3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEpECaMH U
BO3MOKHOCTSIMY;

* MOTUBAIMSl 00pa30BaTENbHON JIEATEIIBHOCTHM HAa OCHOBE JIMYHOCTHO OPHUEHTHUPOBAHHOTO
OAXO0Ma;

* (hopMHUpOBaHUE IIEHHOCTHOTO OTHOUIICHUS APYT K JIPYTy, K YYUTENI0, K aBTOpaM OTKPBITUH U

U300peTeHnH, K pe3ynbTaTaM 00ydeHusI.

MeTanpeaMeTHsbie pe3yJabTaThbl.
OOyuvaromuiicss  MOJXY4YUT  BO3MOXKHOCTH Ui (OPMHUPOBAaHUS  CIEAYIOIIUX
MeETaIpeMETHBIX PE3YIbTaTOB:



* OBJIAJICHUE HABBIKAMHU CaMOCTOSITEIBHOIO MNMPUOOPETEHHsS HOBBIX 3HAHMM, OpraHu3aluu
yueOHOH JesATeNIbHOCTH, IOCTAHOBKU IleJied, IUIAHWPOBAaHUS, CAMOKOHTPOJS U OLEHKHU
pE3yNbTATOB CBOEH NEATEIBHOCTH, YMEHUSAMHU IPEIBUJETH BO3MOXKHBIE PE3YJbTAaThl CBOUX
NEeUCTBUI;TOHUMaHUE Ppa3IU4YUi MEXJTy HCXOAHBIMM (aKTaMM W THUIOTE€3aMH Uil HUX
OOBSICHEHHUS, TEOPETUYECKUMH MOJEISIMH M  pealbHbIMU  OOBEKTaMH, OBIAJCHHUE
YHUBEPCAJIbHBIMU YUYE€OHBIMU ACHCTBUSMU Ha IPUMEpaxX TUIOTe3 A1 00bICHEHUS U3BECTHBIX
(GakTOB M OKCHEPUMEHTAJIBHOM  TNPOBEPKH  BBIJBUIAEMBIX THUIOTE3, pa3pabOTKH
TEOPETHYECKUX MOJIEIIEH ITPOLIECCOB WIIH SIBICHUM;

* popMHUpOBaHHE YMEHHUI BOCIPUHHMMATh, NepepadaThlBaTh U NMPEABABIATh MHPOPMALUIO B
CIIOBECHOH, O0O0Opa3HOW, CHMBOJMYECKOW (QopMmax, aHaIu3UpoBaTh U INepepadaTbiBaTh
NOJYYEHHYI0 HMH(OpPMAlKI0O B COOTBETCTBUU C IIOCTaBJIECHHBIMM 3aJayaMH, BbIIEIAThH
OCHOBHOE COJEp’KaHHUE IPOYUTAHHOTO TEKCTA, HaXOJUTh B HEM OTBETHI Ha IOCTaBJICHHBIC
BOIIPOCHI U U3JIaraTh €ro;

* IpUOOpETEHNE OIbITa CAMOCTOATEIBHOIO IIOMCKAa, aHajliW3a M oTOopa HWH(GOpPMALMH C
UCIIOJIb30BAHUEM Pa3IMYHBIX HCTOYHMKOB M HOBBIX HMH()OPMALMOHHBIX TEXHOJOTMM aJs
pEIIEeHHs TI03HABATENBbHBIX 3a/1a4;

* Pa3BUTUE MOHOJIOTMYECKOW M JMATIOTMYECKOM pEuYd, YMEHHUs BBIPAKaTbh CBOM MBICIIH,
CIIOCOOHOCTHU BBICIYIIMBAaTh COOECEIHNKA, TOHUMATh €r0 TOUKY 3pPEHHs, PU3HABATh MPABO
JPyroroyeaoBeka Ha HHOE MHEHUE;

* OCBOCHHE NPUEMOB JIEUCTBUNA B HECTAHIAAPTHBIX CUTYyalUsAX, OBJIAJCHHE 3BPUCTUYECKUMHU
METOJJaMH pelleHus npooiem;

* popMHUpOBaHNE YMEHHI paboTaTh B IPyNIE C BHIIOJHEHUEM PAa3IMYHBIX COLMAIBHBIX POJIEH,
MPEICTABIISATh U OTCTaUBATh CBOU B3IJIS/IbI U yOEXKAECHUS, BECTU JUCKYCCHUIO.

PeryasituBubie Y'Y /|
OO0yyarouuiicss HoJy4uT BO3MOXKHOCTD 11 (POPMUPOBAHUS CIAEAYIOIINX
perynsatuBHbIX Y'Y /.
1. YMeHue caMOCTOSITENIbHO ONpeNesaTh Leau 00y4eHHsl, CTaBUTh U
(dopMyIHpoOBaTh HOBBHIC 33/1a4l B yueO€ M IMO3HABATEILHOM AEATEIbHOCTH,
pa3BUBaThb MOTHBBI U MHTEPECHl CBOEHIIO3HABATENILHOMN JEATEIBHOCTH.
OOy4aromuiics CMOXET:

* QHAJIM3UPOBATH CYIIECTBYIOLIUE U IJIAHUPOBATH Oy aylue 00pa3oBaTelIbHbIE PE3yIbTaThl;

* UACHTU(PUIIMPOBATH COOCTBEHHBIE MTPOOJIEMBI U ONPEACISATH TJIABHYIO TPOOIIEMY;

* BBIJIBUTATh BEPCUU PeILIeHUs MPoOIeMbl, POPMYIHPOBATH TUIOTE3bI, TPEIBOCXUIIATD
KOHEYHBIN pe3yJIbTarT;

* CTaBHUTb LIEJIb JICSITEILHOCTH HA OCHOBE ONpPEACICHHON MPOOIeMBbl U CYIIECTBYIOMINX
BO3MO>KHOCTEH;

* hopMyIHpOBaTh YUeOHBIC 3a]]a41 KaK [Iard TOCTHKEHHSI TOCTABJICHHOM LIEH IS TeIbHOCTH;

* 00OCHOBBIBATH IIEJIEBBIC OPUEHTUPHI U MPUOPUTETHI CCHUIKAMH HA IEHHOCTH, yKa3bIBas H
000CHOBBIBAsSI IOTUYECKYIO MOCIIEIOBATEILHOCTh 111aroB.
2.YMeHHE CaMOCTOATEIbHO IUIAHUPOBATH IIyTH JOCTM)KEHMs IieJield, B TOM YHUCIE
aNbTepHATUBHbIE, OCO3HAHHO BBIOMpATh Hanbosee 3PPEeKTUBHBIE CIOCOOBI PelIeHUs YUeOHBIX
U TIO3HABaTEJbHBIX 3a/a4.



OO0VYarOIMUNICI CMOXKET:

* oTIpeIeATh He0OXouMoe(bie) TeHCTBUE(s1) B COOTBETCTBUH C yUeOHOW U MTO3HABATEIHHOM
3a/1auaMM U COCTAaBIIAThH AJITOPUTM €ro(MX) BBIIOJTHEHUS,

* 000CHOBBIBATh M OCYIIECTBIIATH BBIOOp Hanbosee 3 (HEeKTUBHBIX CITOCOOOB peleHUs YIeOHBIX
U TI03HABATEJIbHBIX 33/1a4;

* ONIPEACIIATH/HAXOIUTh, B TOM YHCJIE U3 NPEIJI0KEHHBIX BAPUAHTOB, YCIOBHS JIJISl BHITIOJTHEHUS
y4eOHOM 1 TTO3HAaBaTEILHOM 3a/1a4;

* BRICTPAWBAaTh KU3HEHHBIC TUIAHBI HA KPAaTKOCPOUHOE OyayIiee (3asBisTh IeJIeBbIe OPUECHTUPBI,
CTaBUTH aJICKBATHBIC UM 33/1a4¥ U MPEJIaraTh ACUCTBHS, YKa3bIBasi © 000CHOBBIBAS
JIOTUYECKYIO TIOCIIE0BATEIFHOCTD 11aT0B);

* BRIOUpaTh U3 TPEIOKEHHBIX BAPUAHTOB U CAMOCTOSATEILHO UCKATh CPEJICTBA/PECYPCHI TSI
pEIICHUS 3a/1a4/JOCTHKEHUS TSI,

* COCTaBIISITh TUIAH PEIIeHUs MPOOIeMbl (BBIMOIHEHHS POEKTA, IPOBEACHUS UCCIIEAOBAHUS );

* ONIPEACIIATH MOTCHIIMABHBIC 3aTPYIHEHUS TIPH PEIICHUN yIeOHOM U MO3HABATEILHOM 3a/1a9n
U HaXOJMTh CPECTBA JIJISl UX YCTPAHEHUS,

* OMUCHIBATH CBOM OIBIT, 0(OPMIISiS €ro JUIsl Iepejaduu IPYTUM JIIOISIM B BUJIE TEXHOJIOTUU
pENICHHsI MPAKTHYECKUX 33]1a4 ONPEIeTICHHOTO KTacca;

* IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUIyAJIbHYIO0 00pa30BaTEIbHYIO TPACKTOPHUIO.
3.YMeHue COOTHOCHTh CBOU JCHCTBUS C TUIAHUPYEMBIMU PE3YJIbTaTaMU, OCYIICCTBIISITh
KOHTPOJIb CBOCH JIEATEIHLHOCTH B MPOIIECCE JOCTIKEHUS PE3yJIbTaTa, ONMPEACIATh CIOCOOBI
NENCTBUM B paMKaXx MPEAJIOKEHHBIX YCIOBHM U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JEHCTBUS
B COOTBETCTBUU C U3MEHSIIOLICHCS CUTYalUEN.

OO0yyYarouIMiicss CMOXET:

* OTIPENIENSATh COBMECTHO C I1€/1ar0OTOM U CBEPCTHUKAMU KPUTEPUHU INTAHUPYEMBIX PE3YJIbTATOB
Y KpUTEPUHU OIIEHKU CBOEH yUeOHOMU AesITEeIbHOCTH;

* CUCTEeMaTH3UPOBAThH (B TOM YHCIIE BRIOUPATh MPUOPUTETHBIE) KPUTEPUU TUTAHUPYEMBIX
PE3yIBTAaTOB U OLIEHKH CBOEU IEATEIBHOCTH;

* 0TOMpaTh UHCTPYMEHTHI JJI OLIECHUBAHUS CBOEH EATEIbHOCTH, OCYILECTBIATh
CaMOKOHTPOJIb CBOEH JIESITEILHOCTH B paMKaxX MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUIA;

* OLICHUBATH CBOKO JEATEIBbHOCTh, APTYMEHTHUPYS IPUUUHBI TOCTUKEHUS WIIA OTCYTCTBHUS
IJIJAHUPYEMOT'O pe3yJIbTaTa;

* HAXOJIUTh JIOCTaTOYHBIE CPEJCTBA JIIsl BHIOJHEHHSI YU€OHBIX JEHCTBHI B M3MEHSIOLICHCS
CUTYallUW W/WJIM NPU OTCYTCTBUU IIAHUPYEMOIO PE3YNIbTATa;

* paboTas Mo CBOEMY IJIaHYy, BHOCUTh KOPPEKTUBBI B TEKYILYIO 1€ATEIHHOCTh HA OCHOBE
aHaJIM3a U3MEHECHHUM CUTYAlUH IS IIOJYy4YEHHUS 3aIlJIAHNPOBAHHBIX XapaKTEPUCTHUK
MPOYyKTa/pe3yibTaTa;

* YCTAHABJIMBAThH CBSI3b MEXAY IOJyYEHHBIMU XapaKTEPUCTUKAMHU MIPOTYKTa U
XapaKTEPUCTUKAMU IIpoliecca ACSITENbHOCTH U MO 3aBEPLICHUU AEATEIbHOCTH MIPEAJIaraTh
M3MEHEHNE XapaKTEPUCTUK MPOLECCA AJIs TOTYyUYECHHUS! YIyUIICHHBIX XapaKTEPUCTUK
MIPONYKTA,

* CBEpSTh CBOM JICHCTBUSA C LENbIO U MPU HEOOXOAUMOCTH UCTIPABIIATH OMIMOKH
CaMOCTOSITENIBHO.
4.YMeHue OlleHUBATh MPABUIIBHOCTD BHITIOJTHEHUS yUeOHOH 3a1a4u, COOCTBEHHBIE
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BO3MOXHOCTHU €€ PEIEHUS.
OOVyYarONIUNACI CMOXKET:

* OTIPEJICINIATh KPUTEPHUH MPABUIHLHOCTH (KOPPEKTHOCTH ) BBITIOJHEHUS yUeOHOM 3a/1a4H;

* aHAJTM3UPOBATh U OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIONIETO HHCTPYMEHTAPUS IS
BBITTOJIHCHUS Y4eOHOM 3a/1a4w;

* CBOOOTHO TOJIB30BATHCS BBIPAOOTAHHBIMHU KPUTEPHSIMH OIICHKH U CAMOOIICHKH, UCXOJS U3
TIEJIM ¥ UMCIOIITUXCSL CPEICTB, pa3inyasi pe3yJIbTaT U CIIOCOOBI ICHCTBUH;

* OIICHUBATh TPOIYKT CBOCH NIeATETHHOCTH Mo  3aJaHHBIM  W/WIH
CaMOCTOSITEIbHOOTIPE/ICTICHHBIM KPUTEPUSM B COOTBETCTBHU C IIEIBIO JICITEIBHOCTH;

* 000CHOBBIBATH JOCTH)KUMOCTD IIEJI BRIOPAHHBIM CIIOCOOOM HAa OCHOBE OICHKH CBOUX
BHYTPEHHUX PECYpPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

* UKCUPOBATh U AHATM3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.
5. Bnagenne ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, MIPUHATHS PEIICHUA W OCYIIECTBICHUS
OCO3HAHHOT'O BHIOOpA B YUEOHOM U NMO3HABATENbHON JEATEIbHOCTH.
OO0yyYarouMiicss CMOXET:

* HAOJIIOZaTh U AHAJIM3UPOBATh COOCTBEHHYIO YUEOHYIO M MO3HABATENBHYIO ACSITEIHHOCTh U

JeSITeIbHOCTD APYTUX 00y4daroluXxcs B MPOLECCEe B3aMMOIPOBEPKH;
* COOTHOCHUTD pealibHbIE U IUIAHUPYEMBbIE pe3yJIbTaThl MHAUBUYaIbHOW 00pa3oBaTeIbHON
NESATENBHOCTH U JI€TaTh BBIBOJBL;
* IPUHUMATh pellleHNe B yUeOHON CUTyalluy U HECTH 3@ HErO OTBETCTBEHHOCTD;
* CAMOCTOSTEIBHO OMPEIEIATh IPUUMHBI CBOETO yCIeXa W HEyCleXa U HaXOAUTh CIIOCOObI
BBIXOJa U3 CUTyalluu HEYCIIeXa;
* PETPOCIEKTUBHO ONpPEAENATh, KaKue IeHCTBUS M0 PEeLIeHUIO YUeOHOM 3ajaul WIHIapaMeTphbl
ATUX JAEHCTBUI NMPUBEIHU K NOJYUYEHUIO UMEIOILIEToCs MPOIyKTa yUeOHOU JEeATENbHOCTH;
J€MOHCTPUPOBATh MPUEMBI PETYIISINH ICUX0(DU3HOIOTUIECKUX/IMOIIMOHAIBHBIX COCTOSHUMN
i focTikeHus dddexTa ycrokoeHus (YCTpaHeHHUS SMOIIMOHATLHOM HAMPSKEHHOCTH),
a¢dekTa BoccTaHOBIEHUS (0CIa0aeHUs IPOSABIECHUN yTOMIIEHHS ), 3heKTa aKkTHBU3ALINU
(noBbIIEHUS TCUXO0(PU3HOTIOTHIECKON PEAaKTUBHOCTH).

ITo3naBaresbHbIe YY /]

OO0yyarouuiicss MoJy4YUT BO3MOXKHOCTH ISl (DOPMUPOBAHMS CIIETYIOLINX
no3HaBaTebHbIX Y Y /1.
OO0yyaroumiicss CMOXer:

* MOAOUPATH CIIOBA, COMMOAUYMHCHHBIC KITFOUYEBOMY CJIOBY, ONPEACIISIONINE €TI0 MPU3HAKU U

CBOMCTBA;

* BBICTpPauBaTh JIOTUYECKYIO ILIETIOYKY, COCTOSIIYI0 U3 KJIKOYEBOTO CJIOBa U

CONMOAYMHCHHBIXEMY CJIOB;

* BBIICIATH OOIIUN MPU3HAK JIBYX WM HECKOJIBKHX MPEJIMETOB, UM SBICHUN U OOBSICHSTH

HUXCXOJICTBO;

* 00BEOUHATH MPEAMETHI U SBICHUS B TPYIIIHI 110 ONPEICICHHBIM MpPU3HAKAM,

CpaBHUBATh,KJIACCU(DUIIMPOBATH ¥ 0000IIATh (PAKThI U SIBICHUS;

* BBIJICTISATH SBJICHHE U3 OOIIETro psia APYTUX SBICHUN;

* OMpEeNeNsITh OOCTOSITENLCTBA, KOTOPHIE MPEIIISCTBOBAIA BO3SHHUKHOBEHUIO CBSI3U MEKIY
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SIBJICHUSIMH, U3 3TUX OOCTOSTEIHCTB BBIJCIATH ONPEACIISIONINE, CIIOCOOHBIE ObITh MPHYUHON
JAHHOTO SIBJICHUS, BBISIBIISIT IPUUMHBI U CIIEICTBUS SIBJICHHUIA;

* CTPOUTH PACCYXACHHE OT OOMIMX 3aKOHOMEPHOCTEN K YAaCTHBIM SBJICHUSM U OT YaCTHBIX
SIBJICHUHM K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH pacCyXJeHHEe Ha OCHOBE CPAaBHEHHUS MPEIMETOB M SIBJICHHI, BBIIEISAS MPU ITOM
o011Ie TPU3HAKY;

* M3Jarath MOJYYEHHYIO HH(POPMALINIO, MHTEPIPETUPYS €¢ B KOHTEKCTE pelllaeMoi 3a/1auu;

* CaMOCTOSITENILHO YKa3bIBaTh HAa MH(OpPMAIKIO, HY X IAIOLIYIOCS B IIPOBEPKE, MpeaIaraTh U
IPUMEHSITH CTIOCO0 MPOBEPKH IOCTOBEPHOCTH UH(OPMAINY;

* BepOaIM30BaTh IMOLIMOHAIIBHOE BIIEYATIICHUE, OKa3aHHOE HA HETO0 HCTOYHUKOM;

* OOBSICHSATH SIBJICHHUSI, TIPOIIECCHI, CBA3U U OTHOIICHHSI, BHIABIIIEMbIE B X0/I€ TO3HABATEILHOM
U HCCIIEeIOBATEIbCKON JAESITeNbHOCTH (IMIPUBOAUTH OOBSICHEHHE C HU3MEHEHHEM (POPMBI
MpPEACTABICHUS; OOBSICHATh, ACTAIU3UPYS WU 0000IIas; OOBSACHITH C 3a/laHHOW TOYKHU
3peHHS);

* YMeHHUE OPTaHU30BBIBATh YICOHOE COTPYTHUIECTBO U COBMECTHYIO JICSITEILHOCTD C
YUHTEIEM M CBEPCTHUKAMM; pad0TaTh HHANBUAYAILHO U B TPYIIIE: HAXOAUTh O0IIIee
pEIIeHHE U pa3pemaTh KOHMIUKTH Ha OCHOBE COTJIACOBAHUS MO3UITUN U YUETa HHTEPECOB;
(bopMyIHpOBaTh,

BBISBJISITH M HA3BIBATh MIPUYMHBI COOBITHS, SIBJICHHUS, B TOM YHCJIE BO3MOXKHBIC/Hanboee

* BEPOSITHBIC TPHYMHBI, BO3MOXKHBIC TIOCICACTBHUS 3aJaHHOW MPUYMHBI, CAMOCTOSTEIHHO

OCYIICCTRIISIS PUYMHHO-CJICICTBCHHBIN aHAIIN3;

 JICNIaTh BBIBOJ Ha OCHOBE KPHTHYECKOI'O aHaJM3a Pa3HBIX TOUEK 3PEHHUS, MOJITBEPIKIATh

BBIBOJI COOCTBEHHOM apryMeHTaluel WIH CaMOCTOSATEIBLHO MOJTyYCHHBIMU JTAHHBIMHU.

2.YMeHue co3aBath, MPUMEHAITh U MPEe0Opa30BbIBATh 3HAKH U CHMBOJIBI, MOJCIIH M CXEMBI

JUISIPEIICHUs] YIeOHBIX U TIO3HABATEIIBHBIX 33124

OOy4arommnucs CMOXKET:

* 0003HaYaTh CUMBOJIOM M 3HAKOM IPEJMET W/WUITHU SIBJICHHE;

* OMIPEICINIATH JOTUUCCKUE CBSA3M MEKY MPEAMETAMH W/ WU SBICHUSMHU, 0003HAYATH JIAHHBIC
JIOTUYECKHUE CBSI3H C MTOMOIIBIO0 3HAKOB B CXEME;

* CO3/1aBaTh a0OCTPAKTHBIN WU pealbHBIA 00pa3 MmpeaMeTa U/uiH SBICHHUS,

* CTPOUTH MOJIETIL/CXEMY Ha OCHOBE YCJIOBUH 3a/1aud W/WIIK CrIoco0a e¢ perieHus;

* co3/1aBaTh BepOaIbHbIC, BEIIECTBEHHBIC U NH(DOPMAIITMOHHBIE MOJIETH C BBIJIEICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa JIJIsl OMPEICIICHUS CIIoco0a PEIIeHUs 3a/1a4u B
COOTBETCTBUU C CUTYyalUEH;

* Ipe0OPa30BBIBATH MOJICIIN C IIEJIbIO BBISIBICHUS OOIIUX 3aKOHOB, OMPEACISIONINX TaHHYIO
MpeAMETHYIO 00J1acTh;

* IEPEBOIUTH CIIOKHYIO 110 COCTaBY (MHOTOACTIEKTHYIO) HH(OpMAIHIO U3 rpaduueckoro uiu
(hopManTM30BaHHOTO (CHMBOJILHOTO) MPECTABICHHS B TEKCTOBOE U HA00OPOT;

* CTPOUTH CXEMY, aJITOPUTM JICUCTBHSI, UCIIPABJISAThH WJIM BOCCTAHABIMBATh HCM3BECTHBIN paHee
QITOPUTM Ha OCHOBE UMEIOIIETOCS 3HaHUS 00 00BEKTE, K KOTOPOMY IMPUMEHSIETCS aITOPUTM;

* CTPOUTH JI0KA3aTeNIbCTBO: MPSIMOE, KOCBEHHOE, OT MTPOTUBHOTO;

* AHAJTU3UPOBATH/PEPIICKCUPOBATH OMBIT Pa3pabOTKH U peanu3alui yaeOHOTro MPOeKTa,
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uccae0oBaHus (TEOPETUUECKOTO, IMIIMPUIYECKOT0) Ha OCHOBE MPEJIOKEHHON MPOOIEMHON
CUTYallMH, TIOCTABJICHHOM 1IeTTU 1/WIIK 33JJaHHBIX KPUTEPUEB OLIEHKH MTPOYKTa/pe3yibTaTa.
3. CMBICIIOBOE UTEHUE
OO0yYarIMics CMOXKET:

* HAXOJUTh B Te€KcTe TpeOyeMylo HH(OpMaLuIo (B COOTBETCTBUU C LEISIMU CBOEH
JESATETbHOCTH);

* OPUEHTUPOBATHCS B COJIEpP’)KaHUH TEKCTA, IIOHMMATh  LEJOCTHBIA CMBICI
TEKCTa,CTPYKTYPHUPOBATH TEKCT;

* YCTAHABJIMBATh B3aMMOCBSI3b ONMCAHHBIX B TEKCTE COOBITHI, ABIIEHUM, IPOLIECCOB;

* PE3IOMUPOBATh INIABHYIO UJIEI0 TEKCTA;

* KpUTUYECKH OLIEHUBATh COJIEpP)KaHNuEe U (OPMY TEKCTA.
4. ®opMHpOBaHHE M pa3BUTHE 3KOJOTMYECKOTO MBIIIJICHUS, YMEHHE NPUMEHATH
€ro B  II03HABaTEIbHOW, KOMMYHUKAaTUBHOM, COLHAJBHOW  IPAKTHKE W
npo¢eCCUOHAIBHOM OpHUEHTAIHH.
OOyyaroumiicss CMOXer:

* OIIPEAEIIATH CBOEC OTHOILIEHUE K IPUPOJHOM CPELE;

* AHAJIM3UPOBATH BIMSHUE SKOJIOTMUECKUX (DAKTOPOB Ha cpelly OOMTaHUs KUBBIX OPTaHU3MOB;

* IPOBOJUTH IPUYMHHBIN U BEPOSATHOCTHBIN aHAIN3 DKOJIOTUYECKUX CUTYaLlN;

* IPOrHO3UPOBATh U3MEHEHUSI CUTYallMH MPU CMEHE IEUCTBUS OAHOro (hakTopa Ha JIeHCTBUE
Ipyroro (akropa;

* PACIPOCTPAHATH SKOJIOIMYECKNE 3HAHUS U YYaCTBOBATh B IIPAKTHUYECKUX JEJIax IO 3aIllUTe
OKPYKaIOLIEN Cpesl;

* BBIpaXKaThb CBOC OTHOLIEHHUE K MPUPOJIE Yepe3 PUCYHKH, COUYMHEHMS, MOJAEIHU, MPOEKTHHIE
paboTHL.
5. Pa3BuTme MOTHMBAIMM K OBJAJCHUIO KYJBTYpPOW AKTUBHOI'O HCIIOJIB30BAHMS
CJI0Bapey UAPYTUX MOUCKOBBIX CUCTEM.
OOy4aroUCcs CMOXET:

* OTIpeIEeTISATh HEOOXOUMBIE KITIOUEBbIC TOMCKOBBIC CJIOBA U 3aMPOCHI;

* OCYILECTBIIATH B3aUMO/JICUCTBHUE C IJIEKTPOHHBIMU IOUCKOBBIMU CUCTEMAMH, CIIOBAPSIMU;

* (hopMUPOBaATh MHOXKECTBEHHYIO BBIOOPKY M3 MOMUCKOBBIX UCTOUYHHUKOB JJISI OOBEKTUBU3AIINHU
pe3yIbTaTOB MOMCKA;

* COOTHOCHUTb IOJIyYEHHBIE PE3YJIbTAThl TIOUCKA CO CBOEH JESTEIbHOCTBIO.

KommyHnukaruubie Y'Y /[
apryMEHTHPOBATh U OTCTAaWBAaTh CBOC MHEHUE.
OO0yyYarouMiicss CMOXeT:

* OTIPEJICTISATH BO3MOXKHBIC POJIA B COBMECTHOM JIEATEIILHOCTH;

* UTPATh OMPEACIICHHYIO POJIb B COBMECTHOM JESATEILHOCTH;

* IPUHUMATDH TIO3UIIMIO0 COOECETHHMKA, TOHUMAs TMO3UIMI0 IPYroro, pa3indarh B €ro
peun: MHEHUE (TOYKY 3pEHHs), JI0Ka3aTelbCTBO (apTyMEHTHI), ()aKThl; THUIIOTE3HI,
AKCHOMBI, TEOPUH;

* OTIPENICTIATh CBOM JICUCTBUS W JEHUCTBHS MapTHEPA, KOTOPBIE CIIOCOOCTBOBAIU WU
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IPEMSITCTBOBAIIU NPOAYKTUBHOM KOMMYHUKALIWH;

* CTPOUTH NMO3UTHUBHBIE OTHOIICHUS B MIpoliecce yueOHO! 1 MO3HABATEIbHOMN JAESITEIbHOCTH;

* KOPPEKTHO M apryMEHTHPOBAHHO OTCTAMBaTh CBOK TOYKY 3pPEHHUS, B JIUCKYCCUM YMETh
BBIIBUTaTh KOHTPApryMEHTHI, INepedpasupoBaTh CBOK MBICIb (BIAJEHHE MEXAHU3MOM
HKBHUBAJICHTHBIX 3aMEH);

* KDUTUYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MpPH3HABaTh
OIMMOO0YHOCTH CBOETO MHEHHSI (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

* IpeJyIaraTh aAIbTEPHATUBHOE PEIIeHHE B KOH(MDIUKTHON CUTYaIuy;

* BBIJIETISITH OOIIYIO TOUKY 3pEHUs B JUCKYCCHH;

* IOTOBApUBATHCS O IIPABUIIAX U BOMPOCax sl OOCYKJIEHUSI B COOTBETCTBHH C IMOCTaBICHHON
nepe rpynmnou 3agadei;

* OpraHM30BBIBaTH ydeOHOE B3auMojelicTBUE B Tpymmne (ONnpeAensTh oOIue IenlH,
pacnpenensTh poJin, JOTOBAPUBATHCS IPYT C APYTOM U T. 11.);

*yCTpaHATh B paMKax Jualiora pas3pbiBBl B  KOMMYHHKAIUU, OOYCIIOBJICHHbBIC
HENOHMMAHUEM/HENPUATUEM CO CTOPOHBI cOOEcCeTHUKA 3anadyu, (OpMBbI WIH COJAEpKAHUS
Jasora.

2. YMeHue 0CO3HAaHHO UCIO0JIb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUU C 3aJa4ei
KOMMYHHKAIMU JJI BBIPAXKEHUS CBOUX YYBCTB, MBICIEH 1 MOTPEOHOCTEN /ISl TUTAHUPOBAHUS
U PETYJISILUU CBOEU NIEATENIbHOCTHY; BIIa/ICHHE YCTHON U MUCbMEHHOM peublo, MOHOJIOTHYECKOM
KOHTEKCTHOM PEYbIO.

OOyyaroumiicss CMOXer:

* OTIPENIETIATD 33/1a4y KOMMYHUKAIIMU U B COOTBETCTBUU C HEMl OTOMpATh PEUEBBIC CPEJICTBA;
* OTOMpATh U UCIIOJIH30BATh PEUEBHIC CPEACTBA B MPOILIECCE KOMMYHHUKAIIMU C IPYTUMHU
JIOJIbMH (JTMAJIoT B IMape, B Majio rpynme u T. 11.);

* IPEJICTABJIATh B YCTHOM WJIM MHUCbMEHHOW (popMme pa3BEpHYTHIM IUIaH COOCTBEHHOMU
JeATeTbHOCTH; COOJII0AaTh HOPMBI MMyOJIMYHON PEYH, PeTJIaMEHT B MOHOJIOTE U JIUCKYCCUU B
COOTBETCTBUHM CKOMMYHHKATUBHOM 3aJ1a4€il;

* CO3/1aBaTh NMUCBMEHHBIE KIMIINPOBAHHBIE U OPUTMHAJIBHBIE TEKCTHI C UCIIOJIb30BaAHUEM
HEOOXOIUMBIX PEUYEBBIX CPEJICTB;

* CTIOJIb30BaTh BepOajbHBIE Cpe/CTBA (CPENCTBA JIOTUYECKON CBSI3M) JJIS BBIIEIICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

* UCTIOJIb30BaTh HEBEpOAbHBIE CPEJICTBA WM HATJSHBIC MaTEepPHAIIbl, TOArOTOBICHHbIE/
OTOOpaHHEIE 110J] PyKOBOJCTBOM YUUTEIS;

* IeJIaTh OLEHOYHBIA BBIBOJ O JOCTHMKEHHHU LEIM KOMMYHHUKAIUM HEMOCPEACTBEHHO MOCIE
3aBepIICHUS] KOMMYHUKATUBHOTO KOHTAKTa M OOOCHOBBIBATH €TO.

3. ®opMHUpPOBAHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JaCTH MCMOJIb30BAHUS
nH(}pOpPMaIMOHHO-KOMMYHHKAIIMOHHBIX TexHoJorui (nanee — UKT)

OO0yYaroUIMiicss CMOXET:

* [IeJICHANPABICHHO MCKaTh U HCIOIB30BaTh MH(POPMAIIMOHHBIE PECYPChl, HEOOXOAUMBIC IS
penieHus y4eOHbIX U MpaKTUYeCcKuX 3ajad, ¢ momouibto cpencts UKT;
* BRIOUPATh, CTPOUTH M HUCIIOJIB30BATh aJIEKBATHYIO HH(POPMALIMOHHYIO MOJIENb Ui Nepeaadn
CBOMX MBICIIEH CpEICTBAMHM €CTECTBEHHBIX M (OPMAJbHBIX S3BIKOB B COOTBETCTBHH C
YCJIOBUSIMUA KOMMYHUKALINY;
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IIpenmeTHbIe pe3yabTaThl

OOyyarouuiicss MOJyYUT BO3MOXKHOCTb Il (DOPMHUpPOBaHUSA CIEAYIOIIMX IPEAMETHBIX
pE3yNIbTATOB:

* 3HAHUS O MPHUPOJE BAKHEUINX (U3NYECKUX SBICHUN OKPY)KAIOIIETO MHUpa U TOHUMaHUE
CMBbIC/IA (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBA3b U3YUCHHBIX SBJICHUIA;

* YMEHHUSI T0JIb30BAaThCS METOJIAMU HAyYHOI'O UCCIIEIOBAHUS SIBJIEHUN MPUPOJIbI, TPOBOIUTH
HAOJIIO/IEHNs, IUIAHUPOBaTh M BBINOJHATH AKCIEPUMEHTBI, 00pabaThIBaTh pe3yJIbTaThl
U3MEPEHUH, IPEACTABIATh PE3YIbTaThl U3MEPEHUI C MOMOIBIO TabIuLl, rpaduKoB U HopMyII,
OoOHapy’KMBaTh 3aBUCHUMOCTH MEXAYy (PU3NUECKUMHU BEIUYMHAMH, OOBSCHATH IOJy4YEHHbBIE
pE3yNbTATHI U JI€JaTh BBIBOJIbI, OLICHUBATh TPAHULIBI TOTPEIIHOCTEN pe3yJIbTaTOB U3MEPEHMUI;

* YMEHUS NPUMEHATh TEOPETUYECKHE 3HAHUS M0 (U3MKE Ha MPAKTHKE, pemarb (pUu3nYecKue
3a/1a4i Ha IPUMEHEHUE MOTYYEHHBIX 3HAHUM;

YMEHHUS U HaBBIKM INPUMEHATH MOJYYEHHBbIE 3HAHUS A OOBSICHEHUs NPUHIUIOB JEHCTBUA
3akoH DUWHIITENHA O MPONOPLIUOHATIBHOCTH MAcchl M SHEPruu. JleekT Macc 1 SHEPrus CBSI3U
aToMHbIX saep. PanmoaktuBHocTh. Ilepuon mnomypacnaga. Aunbda-usnydenue. bera-
n3znydeHue. ['amma-usnydenue. Snepueie peakuuu. Mcrounuku sHeprum CosiHIA W 3BE3Z.
SnepHas sHepreTHka. OKOJIOTMYECKHe MpoOjaemMbl pPadOThl ATOMHBIX 3JIEKTPOCTAHIUH.
Jlo3umeTpus. BiusiHue painoakTUBHBIX U3JIyYEHUI HA )KUBbIE OPTaHU3MBI.

* BOKHEHIINX TEXHUYECKUX YCTPOWCTB, PELICHHS IPAKTUYECKUX 3a7a4 [IOBCETHEBHOM KU3HH,
oOecriedeHus1 0€30MaCHOCTU CBOEW JKU3HH, PALIMOHAIBHOIO MPUPOJIONOIB30BAHUS U OXPaHBI
OKPYKaroLEN Cpesl;

* hopMUpoBaHUE YOESKICHHUS B 3aKOHOMEPHOU CBSI3U M MO3HABAEMOCTH SIBJICHUN MPHUPOABI, B
00BEKTUBHOCTH HAYYHOT'O 3HAHUS, B BHICOKOM IIEHHOCTH HaYKH B Pa3BUTHM MaTE€pUAIbHON U
JIyXOBHOM KYJIbTYPBI JIFOJICH;

* Pa3BUTHE TEOPETUUYECKOTO MBILIUIEHHUS HA OCHOBE (OPMUPOBAHMS YMEHUW YyCTaHABIMBATh
¢dakThl, pa3nuyaTh NPUYMHBI U CJEICTBUS, CTPOUTH MOJEIM M BBIABUTATh THUIIOTE3HI,
OTBICKMBAaTh U (OPMYIUpPOBATH JOKA3aTENbCTBA BBIABUHYTHIX THIIOTE3, BBIBOAUTH U3
AKCIIEPUMEHTANIbHBIX (PAKTOB M TEOPETUUYECKUX MOJIETe (PU3NUECKUE 3aKOHBI;

* KOMMYHUKATUBHbIE YMEHHUS: TOKJIAIBIBATh O PE3YJIbTATAX CBOErO UCCIIECIOBAHUSA,
y4acCTBOBaTh B JUCKYCCUH, KPATKO U TOYHO OTBEYATH HA BOMPOCHI, UCMOJIb30BAThH
CIIPABOYHYIO JINTEPATYPY U APYTHE UCTOYHUKHU HHPOPMAIUH.

2. KoMmiekc opraHn3aniiOHHO-NEJAroru4yecKux ycJaoBuii
2.1 Kanenaapublii ydeOHbIii rpadpuk Ha 2023-2024 r.
Hayano yue6noro rona 1 centsiopsi, okoHyaHue ydeOHOro roja — 31mas.

[TpogomxuTeNbHOCT yueOHOTo ros1a 34 HeelNu.
He pabouue quu: 8.03.2023r.,1.05.2023r., 2.05.2023, 9.05.2023r.

KAHHUKYJIBI CPOKH
OCEHHHUE ¢ 29.10.2023-6.11.2023

3UMHHE ¢ 29.12.2023-08.01.2024
BECEHHHE ¢ 18.03.2024-26.03.2024
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JIETHUE c 31.05.2024-31.08.2024

Kaopoeoe obecneuenue

[Iporpammy peanu3yeT MeJarorud4eckuii  pabOTHUK (IeAaror OpraHu3aTop)
UMEIOIUI cpellHee MpO(PECCHOHAIbHOE WIM Bbicliee oOpa3oBaHuE (B TOM 4YHCIE [0
HaIlpaBJIeHHUIO, COOTBETCTBYIOIIEMY  HaIpPaBICHUIO JTaHHOMN JOMOJTHUTENbHOM
oOmiepa3BUBaroOlIell MPOrpaMMbl) M OTBEYAIOUIMH KBaJU(UKALMOHHBIM TPEeOOBaHUSAM,
YKa3aHHbIM B KBaJU(UKALMOHHBIX CHPAaBOYHMKAX W (MIM) MNpOoQecCHOHAIbHBIM
CTaHJapTaM.

K peanuzanuu nporpaMmsl BO3MOXKHO IPUBJICUYEHUE JIUL, TOTYYaIOIIUX BhICILIEE WU
cpenHee MpodeccuoHallbHOE 00pa30BaHHE B paMKaxX YKPYNHEHHBIX I'pyHN HalpaBiICHHM
NOJTOTOBKHM BBICIIEIO0 OOpa30BaHMS M CHELHMAIBHOCTEN CpeaHEero MnpodeccuoHaIbHOTOo
obpazoBanuss "OOpa3oBaHuWe | IearorMuyeckue Hayku" B clydae pPEKOMEHIAIUH
aTTeCTAllMOHHOW  KOMHUCCHMM M COONIOJeHMs  TpeOOBaHMIl,  NperyCMOTPEHHBIX
KBJIM(PUKATMOHHBIMU CIIPABOYHUKAMH.
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2.2.Y4eOHo-TeMaTHYecKHuii miiaH 7 kiacc (1 yac B Hexeio, 34 yacoB)

Ne naTta Tema OCHOBHOE coziepKaHHe Vcriosib30BaHre 000py 10OBaHUS

1aH bakT

Pa3ien 1. ®u3nka u eé poJib B IO3HAHUH OKPYKamouiero mupa (5 u)

1. BBoaubiii nHcTpykTax no Th.  ([@usmueckue BennunHbl. M3Mmepenue [udposass nmabopaTopus:
Ddusznyeckue npubopsl U (u3nueckux BeanuuH. Ouznyeckue ATYNKH uudpoBoi
npolenypa IpsAMbIX U3MepeHui [mpubopsl. [lorpenHocTs u3mMepeHuil. mabopaTtopuu. JIuHeika,
QHAJIOTOBBIM ULIM(PPOBHIM [IpsiMble ¥ KOCBEHHbIE U3MEPEHMS. 3alIUCh  [M3MEpPUTENbHAS JICHTA,
npuOopoM. OnpesieIeHUEeleHbl  [pe3ylbTaTOB U3MEPEeHU. MexnyHapoaHas |[MEH3ypKa, TEPMOMETP, BECHI,

JIEJICHUS IIKaJIbI CUCTEMA EIUHULL.
M3MEPUTEIHHOTO MPUOOPA.

2. 3mepeHue TMHENHBIX pa3MepoB [HayduTe U3MEpsTh JJIMHY IIPH [TOMOIIU JlaGopaTopHblit Habop
TEJ U IPOMEKYTKOB BPEMEHU C  [IMHEWKH, 3aIIMCBIBATH PE3YJIbTATHI C yUETOM MexaHuKay: JIMHEIKa,
Y4E€TOM MOIPEIIHOCTEM. [OTPEIIHOCTH U3MEPEHUS. M3MEpPUTEIIbHAS JICHTA,

3. M3mepenue o0beMa xuakoctd  |Hayduts u3mepsTh BMeCTUMOCTh cocyna u |LludpoBas  nabopaTopus:
MTBEpAOro Tena. Mzmepenue 00BEM TBEPJIOTO TeJa MPU OMOIIH 3MepUTENBHBIN
TEMIIEPATypPbl IPU MOMOIIH MEH3YPKH, 3aIIUChIBaTh PE3YJIbTaThI C LWJIMH]IP, MEPHBIN
PKUJKOCTHOI'O TEPMOMETpA U [Y4€TOM IOTPEIIHOCTH u3MepeHuss HayuuTs |cTakaH, CTakaH ¢ OTJIMBOM
naT4rKaTEMIIepaTyphl. M3MEpATh TEMIEPATYPY MPH MOMOIIHU Tepmomerp,

TEPMOMETpA, 3aIIUCHIBATH PE3YJIBTATHI C JaTYNKTEMIIEPATYPHI U3
[Y4ETOM MOTPEIIHOCTH U3MEPEHUs 1 poBoiiIabopaTopun

4. BrInosHeHnEe TBOPYECKUX PaccMoTpeTh criocoObl 17151 U3MEPEHUS Jluneiika,  TpaHCHOPTHD,
3a/IaHUNTIO MTOMCKY CIIOCOO0B  [pa3MepOBMAJIbIX TE, ISl U3MEPEHHUS CEKyHIOMEp
M3MEpPEHUST HEKOTOPBIX YAQJIEHHBIX OOBEKTOB, 1JIs1 U3MEPEHUS

bu3znuecKnx IPOMEXKYTKOB BpeMeHHU. Co3/laHne MpoeKTa
XapaKTepucTuk,  Hampumep, «Kak uzmepurs ...»
pa3MepoB MaJlbIX 0ObEKTOB
(BOJIOC,lIPOBOJIOKA), YAAJICHHBIX
00BEKTOB, OOJIBIITUX PACCTOSHHM,
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MaJIBIXTIPOMCIKYTKOB BPCMCHH.

0. [IpoekTHas 1eATeIbHOCTD. 3ammTa npoexTa.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHHsI O CTPOEHUH BemecTBa (6 1)

6. Ornpenenenue pazMepoB Maibix  [(CIoco0 psiioB AJist onpezesienre pasmepoB |[DoTo MOJIEKYIIbI, JIMHEHKA,
Ten Masbix Ten. O1eHKa pa3MepoB aTOMOB U [pacTBOp MbLIIa B BOJIE,

MOJIEKYJI C UCIIOIb30BaHuEM (GoTorpaduii,

MOJTyYEeHHBIX HA aTOMHOM CHJIOBOM
MHUKPOCKOTIE

(ACM).Omnpenenenne pasMepoB MOJIEKYJIbI

MBI

MUTICTKA, KIOBETA, BECHI,
[pa3HOBEC,HEOOIBIION CTAKaH,
TaJIbK, COCY/I C
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MK MaciJia.

BOJIOM.

7. Habmonenuen oObsicnenue Joka3aTh CyIIECTBOBAaHUE MOJIEKYH U KomMrproTep, MUKpPOCKOTI
OpPOYHOBCKOT'O JABUKCHHUSI. CIIPaBEAJTUBOCTh MOJICKYJISIPHONH TEOpUU  [OMOJOTUYECKUH, Karlis
BEIIECTBA. MOJIOKa, pa30aBIEHHOTO BOJIOM,
KaITd KPacKy U TYIIH,
[PaCTBOPEHHOI BBOJIE.
8. Ha6mronenuen o0bsacHeHHe (OnpeaeuTh CKOpocTh Tuddy3un B KpYIUHKH ~ dYas, JBa
siBIIeHUS T Dy3Un. XOJIOJTHOM MTETUION BOJIe, B Ta3e, TBEPAOM [TOHKOCTCHHBIX
Tere. CTaKaHa, TEPMOMETD,
BOJIa, Yachl WJIH CEKYHJIOMED,
TyXH.
0. Ha61r01eH1Ee TETIOBOTO Ha6mroenue TerioBoro pacmmpenus raza [HaGop asis u3ydeHus ra3oBbIX
paciupeHus ra3os. 1 BBISICHCHHE YCJIOBUI UCIIOJIB30BAHUS B 3aKOHOB WJIM IIU(PpOBas
TETUTOBBIX MaIIHAX TabopaTopusi: TaTIYUK
NTaBJICHMS, JATINK
TEMIIEPATYPHI, IITATUB,COCY/]
TUTSE IEMOHCTPAIIUU Ta30BBIX
3aKOHOB, JINHEHKA, COCY/]I C
BOJIOW, CIUPTOBKA
10. [TpoBenenue u 0ObsICHEHUE [ToaroToBUTH ONBITHI, IeMOHCTpupytomue [[{udposas maboparopus:
OTIBITOB MO0 OOHAPYIKEHUIO CYIIECTBOBAHUE CHJI MOJICKYJIIPHOTO aTYUK TeMIIepaTyphl,
CHJIMOJICKYJISIPHOTO MPUTSDKCHUSIA OTTAJTKUBAHUS. MpOOUpKa, INCTOUKH OyMard,
NPUTSDKeHUS noTTankuBanus.  |[lemoHctpanus «Vcnapenue cniupray: [PE€3UHKH, PA3HBIE CITUPTHI.
11. [IpoeKkTHas IEATENbHOCTb. 3amura npoekra «CTpoeHue BELIECTBaY

Paznen 3. /IBu:keHue u B3aumosaeiicreue teu (8 1)

12.

Onpenenenue CKOPOCTH
PAaBHOMEPHOTO JIBHKEHUS
(IrapyuKaB KUIKOCTH, MOJICITH
PIEKTPUIECKOTOABTOMOOMIIS | T.

I.).

OnpeneauTs CKOPOCTh PAaBHOMEPHOTO
NBUKEHUSAKAPETKU (2JIEKTPUUECKOTO
ABTOMOOWIIS ), COTIOCTABUTh AaHATTUTHYECKOE
1 rpaduyecKoeBbIPAKEHNE 3aBUCUMOCTH
MepeMEILEHNs] OT BPEMEHH.

Habop «Mexannueckue
SIBJICHUS» WJIM KOMIUIEKT Ne5
['MA:mTaTuB 1a00paTOPHBIH,
MeXaHM4YecKasi CKaMbsi, OpyCOK
NICPEBSHHBIN,

AJIEKTPOHHBIN
CEKYHJOMEP C NAaTYMKAMU
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13.

OnpeneneHue cpeHeil CKOpOCTH
CKOJIb)KEHHsI OpyCKa MJIM IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

Beectu nonstue cpeaHen myTeBoOn
CKOPOCTH KaKXapaKTepUCTUKHU
HEPAaBHOMEPHOTO JIBUKEHHUS, OIIPEEIIUTh
MIHOBEHHYIO CKOPOCTB IS
MPSAMOJIMHENHOTO HEPABHOMEPHOTO

JIBMODKCHU .

Habop «Mexanuueckue
SIBJICHUSD» WM KOMIUIEKT NeS
['A: [lITaTuB 1a60paTOPHBIH,
MEXaHUYeCKas CKaMbsl,
OpycoK

JIEpEBAHHBIN, YJICKTPOHHBIN
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CEKYHJIOMEp C JIaTYUKaMu

14. OnpeneneHue WIOTHOCTH DKCIIEpUMEHTAIBHO OIpeneATh MI0THOCTh [Habop «Mexannueckue
TBEPAOrOTENA BELIECTBA TBEPJIOTO TEJIA, IPEICTABIAT SIBIICHUSD» WIIA KOMILIIEKT Nel
[Pe3yIbTaThl U3MEPEHUM B BUJIE TaOJINIIL ['A: HaGop Ten pa3zHoi
MacChl, MEH3YpKa,
PIIEKTPOHHBIE BECHI
15. [IpaBuia CI0KEHHS CUIT CdopmupoBath 3HaHUS O Habop «MexaHuka»: IITaTuB,
paBHOJEHCTBYIOIIEH cril. HayunTs: [ppIyar, JIMHENKa, 1Ba
CKJIaJIbIBaTh BEKTOPHI CHUJI, IEHCTBYIOIUX  |0AMHAKOBBIX I'py3a, 1Ba OJI0Ka,
BJI0JIb OJTHOM MPSMOM;ONPEENISTH HUTH HEpACTsHKUMas,
[PAaBHOJEHCTBYIOIIYIO CUJI, HCTIOJIB3YS JMHEHKan3MepuTeNbHasl,
[IPABUJIO CJIOKEHUS CHTI TMHAMOMETP
16. 3mepenue 3aBucumoctu cuiibl  (ChopMupoBaTh 3HaHUS O cuiie yrpyroctd. |Habop«Mexanuueckue
YOPYTrOCTH OT nAedopmanuu VccmenoBaTh CBSI3b MEXKAY CHIION SIBJICHUSD» WIIM KOMIUIEKT Ne2
[IPYKUHBI YIPYTOCTH, BO3HUKAIOILIEH ITPU YIIPYTOM I'MIA: taTuB ¢ Kpenexom,
negopmanuu, 1 yIJIMHEHUEM Tea HaOOp Npy>XHUH, HA0Op TPy30B,
NMUHENKa, TUHAMOMETP
17. ['pagyupoBanne  mpyxunbin |ChopMupoBaTh 3HaHUsA 00 ycTpoiicTBe U |Habop«Mexanuueckue
M3MEPEHUE CHII JUHAMOMETPOM. [IPUHLUIIE JEHCTBUS SIBIICHUS I KOMILIEKT Ne2
nuHamomMeTpa.3roroButhnpubop st ['IA: tuHaMOMETp ¢ IpeaenoM
M3MEPEHUS CUIIbI, HAYYUTh: U3MEPSITh n3Mepenus 5 H, npyknHbl Ha
MOJyJIb CUJIbI JUHAMOMETPOM; [JIaHIIETE, IPY3bl MACCOU 110
100r
18. 3mepeHue Cuibl TPEeHUs OnpenenauTs 3aBUCUMOCTb CUJIbI TPEHUS Hab6op «Mexannueckue
CKOJIbYKECHHUS CKOJIbKEHHUS OT CUJIbI 1aBJICHUS U XapaKTepaBICHUSI» WIH KOMIUIEKT Ne2
COINPUKACAIOIIUXCS TTOBEPXHOCTEM. A
N3mepuThK0d(hHULIMEHT TPEHUS :IepEeBSIHHBIN OpyCcoK, Habop
CKOJIBYKEHUS U TI0Ka3aTh €ro Ipy30B, MEXaHUUYECKAs] CKaMbs
HE3aBUCUMOCTD OT IUIOIIAN TIOBEPXHOCTH |C Pa3HBIMU  IIOBEPXHOCTSAMHU,
CONPUKACAIOIINXCS TEJL. JTMHAMOMETP
19. [IpoeKTHas NEATEIBHOCTD. 3amura IIPOEKTa o TeMe
«I11moTHOCTBY,
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«3mepenne cuib.

Paznen 4. JlaBiaeHue TBEPABIX TeJ, :KUAKOCTEl 1 ra3oB (6 4)

20.

BaxoHn [lackans.
OnpenescHue JaBICHHS
PKUJIKOCTH

CopmMupoBath 3HAHUS O JIaBIICHUH
PKUJIKOCTEH M Ta30B, 3akoHe [lackass.
Hayuntb: HaOMIOAaThH SIBJICHHUE TTepeaaun
NABJICHUS )KUIKOCTSMU; OOBSICHSTH

B3aBMCHMMOCTDb NABJICHHI ra3a OT

[{udposas nabopaTopusi:
MATYNK JABJICHUS, ITATUB,
pabouasi eMKOCTb, TpyOKa,
TTMHENKA
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TeMIIepaTypbl U KOHIIEHTPAIUU €ro
MOJIEKYJT; aHAIU3UPOBATh U OOBSICHATH
SIBJICHUS C UCITOJIb30BAHUEM 3aKOHA
[Tackans

21. ATtmocdepHoe u [IponemMoHCTpUpPOBATH u [{udposas nadoparopus:
OapoMeTpUYecKOe TaBIICHHUE. paccunuTaThadCOIIOTHOE U JlaTuuk naBneHus, npubop st
Marne6ypckue OGapomeTpuyecKoe aaBieHue. PaccMoTpeTs  [IeMOHCTpalu aTMochepHoro
[MOTyIIaPHSL. BAKyyMETPHUUYECKOE JTABJIICHUE. nasieHus, py3 5 kr, 10 kr,
BAKYYMHBIW HACOC.
22. 3mepeHune BbITaIKUBAIOLIEH HayuuTtb u3mMepsaTh BhITAIKUBatoNyto cuity [Habop«Mexannueckue
CHJIBI SIBICHUS» WM KOMIUIEKT Nel
I'IA: nuHamMmoMeTp, IITaTUB
YHUBEPCAIbHBIN,
MEPHBIA IHJIUHAP
(MeH3ypKa), Tpy3
UJIUHAPUYECKUN, HUTh
23. M3ydyeHue yCiaoBUN MIIABaHUS Hayuutb: paccuuThIBaTh BhITANKHBatONy0 [Habop«Mexannueckue
Tena CUJTY U CUJTY TSIKECTH; UCCIIEOBATh YCIOBUSIBICHUSD UM KOMIUIEKT Nel
TUTaBaHUS Tella; OOBSICHATH TPUYUHBI I'IA: nuHamMmoMeTp, ITaTUB
M1aBaHUs Tell YHUBEPCAIbHBIH,
MEPHBIA IWJIUHP
(MeH3ypKa), Tpy3
[IWJIMHPUYECKUH,
HUTb,IOBapEHHAs COJIb,
najouka JJisnepeMenTuBaHms
24. [IpoBepka  HE3aBUCUMOCTH JKCTIEpUMEHTAIBHO MPOoBepUTh runoresy o [Habop«Mexannueckue

BBITAJIKUBAIOIICH CHJIBI,
JIEVICTBYIOIIIEN HA TEJO B
PKHUJIKOCTH, OT MAcCChI TeJa.

HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIBI,
NEWCTBYIOIIECH HA TENO B )KUJIKOCTH, OT
MAaccChl TeJa.

SIBJICHUSDY WM KOMIUIEKT Nel
['IA: nuHaMoMeTp, IITaTUB
YHUBEPCAJIbHBIN,

MEPHBIN IWIHH P
(MeH3ypKa), Tpy3
LUIUHAPUYECKUHN U3 Pa3HBIX
MaTEpUaIOB, HUTh
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25.

KoHCcTpynpOoBaHue apeoMeTpa
VMIMKOHCTPYHUPOBAHUE JOJIKU
M OIIPENIETICHUE €€
Ipy30I0bEMHOCTH.

[IpogymaTs mpuHIHI paboTH apeoMeTpa u
MPUHLMI rpagyupoBanus npudopa. Co3narb
MOJIETTb JIOJKU B SKCIIEPUMEHTAIEHO
OIIPENICTUTh €€ TPYy30IOABEMHOCTD

26.

[IpoeKTHas 1EATEIBHOCTD.

3amura MIPOEKTa «ApeomeTp» Win
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«I'py30I10IbEMHOCTD JIOAKI»

Pa3nen 5. Padora v MoiHOCTH. D

Heprus. (6 u)

27.

OnpeneneHue pabOThI CHUIIBI
TPEHUSIIIPH PAaBHOMEPHOM
NBIDKCHUM Teja 1Mo

FOpI/ISOHTaHLHOﬁ ITOBCPXHOCTH.

CobpaTh yCTaHOBKY IO OIKCAHUIO,
IPOBECTUU3MEPEHUS M BBIYUCIUTD PaboTy.

Habop «Mexanudeckue
SIBJICHUS WJIM KOMIUIEKT No2
['MA: nepeBsiHHBII OpYCOK,
HAaO0OPTPY30B, MEXaHHYECKas
CKaMbsl, ITMHAMOMET]

28. 3yueHne  ycClOBHs CobupaTh yCTaHOBKY I10 OIUCAHUIO, Ha6op «Mexanuueckue
paBHOBeCHs pbIYara [TPOBOJIUTH SKCIIEPUMEHT I10 IPOBEPKE SIBJICHUSD» WIIM KOMIUIEKT Ne6
YCJIOBHS paBHOBECHUS pblyara; 3anucbiBath | MA: ppryar ¢ KpemieHusMu
[PE3yNbTATHI B BUICTAOIHUIIHI, TUTS TPY30B, HAOOP TPY30B 1O
(dbopmynupoBaTh BeIBOJ oBbIMonHeHHOW (100 r, nnHAaMoMeTp
paboTe U pe3yibTaTrax ¢ yueToM
NOTPEUTHOCTH U3MEPEHUI
29. 3yuyeHne  IOABWKHBIX U MccnenoBaTh MPUYMHBI HEBO3MOXHOCTH Ha6op «Mexannueckue
HEO/IBUKHBIX OJIOKOB BBIUTPHIILIA B CUJIE B HEMOJBUKHOM OJIOKE U [IBICHUS» WIIK KOMILIEKT Ne6
BBIMUTPBIILIA B CUIE IIPU UCIIOJIb30BaHUU [MA: noaBU»XHBIN U
[TOJIBHKHOTO OJI0Ka; HEITOABMKHBIN OJIOKH, HAOOP
rpPy30B, HUTh, JMHAMOMETD,
[ITATHUB, JUHEHKA
30. N3mepenue KII npu Hayautb cobupaTh yCTaHOBKY 10 Ha6op «Mexanunueckue

oahLEMETEIA IO
HAKJIOHHOH IIJIOCKOCTH

OTIMCAHUIO; TTPOBOJAUTH IKCIIEPUMEHT IO
onpeaenenuto KIIJI mpu noaseme tena no
HAKJIOHHOM INIOCKOCTH; 3aITMCHIBATh
PE3YJIBTAaThl U3MEPEHUI B BUIC TAOIHIIBL;
(hopMyIHpOBaTH BHIBOJ OBBIOJIHEHHOMN
paboTe u pe3ysbTarax ¢ yueToM

HOTPCIHIHOCTH U3MCPCHUA

SIBIICHUS» WJIH KOMILIEKT Neb
['MA: IlITaTuB, MEeXaHHYECKas
CKaMbsi, OPYCOK C KPIOUKOM,
HelKa, Habop Tpy30B,
ITMHAMOMETP
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31.

3yueHne

«30110TOTO»

IMpaBUJIIaMCXaHUKHU

Hay‘-II/ITB BBIYHCJIATD 3HAYCHUA q)I/IBI/I‘{eCKI/IX
BCJIMYMWH, UCITIOJIB3YS «30JI0TOC IIPABUIIO»
MCXaHUKHU

Habop «Mexanunueckue
SIBJICHHSTY WJIA KOMITIIEKT Ne6
ITMA: DOIBMXHBINA U
HETOABMKHBIN OJI0KH, HAOOP
rpPYy30B, HUTh, JUHAMOMETD,
[ITaTUB, TUHEHKA

32.

HonyquI/Ie TCIUIOTHI IIPpU

TPCHUU U

[Ipoananu3upoBaTh Mporiecc nepexoja

[udpoBas maboparopws.
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yAape

MEXaHUYECKON S3HEPTHU BO BHYTPEHHIOKO.

JlaTynk TemmepaTypsl. 2
NOCKH, 2CBHUHIIOBEIC
[UTACTUHKHU, MOJIOTOK.

IIpoexkTHas1 AeATENBHOCTD (2 4)

33-
34

[IpoexTHast AeSATEILHOCT. 3allUTa
npoekTa. KontposnbHas padora.

IlonroToBUTH VH/IMBUTy aJIbHBIN
y4eOHBIit
POEKT U 3alIUTUThH €TO.
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YyeoHo-TemaTuueckuii mian 9 kiaace (1 yac B Hexesnio, 34 yaca)

Ne

JaTa

réMa

OCHOBHOE COIepKaHNE

Vcnionib30BaHre 000py 10BaHUS

BBenenne (14)

1.

BBonsblll nHCTpYKTax 110 Th.
Ddusznyeckue npubopsl U
poLeaypa NpsMbIX U3MEPEHUM
QHAJIOTOBBIM UL (DPOBBIM

(u3nueckux BeanuuH. Ouznyeckue

dus3nyeckue BenuunHbl. M3Mepenue

npubopsl. [TorpenrHocTh U3MEpEeHUN.
[IpsiMble U1 KOCBEHHbIE U3MEPEHUSI. 3aIUCh

[{udposass nmabopaTopus:
JInnelika, n3MepUTENbHAS
JIEHTa, MEH3YpKa, TEPMOMETD,
BECHI, TaTYNKU

dBHOMCPHOM JIBHIKCHUU

npudopom. OmnpeneneHue pe3yabTaTOB U3MepeHu. MexayHapoaHas nudpoBoitnabopaTopun
[IEHBI JICJICHUS TIIKAJTbI cCUCTeMa CTUHUII.
M3MEPHUTEIIBHOTO MpUOopa.
Paznen 1. SAKOHbI MEXAHUKM (13 u)
2. OnpeneneHue ckopoctd  |[OnpenenuTh CKOPOCTh PABHOMEPHOTO Ha6op «Mexanunueckue
PaBHOMEPHOTO JIBH)KCHHS. NMBUKEHUS KAPETKU (DJIEKTPUIECKOTO SIBIICHUSD» WJIM KOMIUIEKT Ne5
AQBTOMOOMIIS ), COTTOCTaBUTh aHanuTHUeckoe [[[MA: mraTuB 1a00paTopHbIH,
1 rpadUueCKOEBBIPAKCHIE 3aBUCUMOCTH  [MEXaHHUYECKasi CKaMbsi, OpyCOK
MepEeMEIeHUs OT BPEMEHH. NIepeBSIHHBIH,
AJIEKTPOHHBIN
CEKYHJIOMEp C JaTYMKaMHU
3. 3aBUCUMOCTD MyTH OT BpeMeHU |COMOCTaBUTh AHAIIMTUYECKOE U Habop «Mexanundeckue
pu rpaduueckoe SIBIICHUST

BbIPAXKCHHUC IIPU PABHOMCPHOM ABUKCHHMU.
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3mepeHne cpenHei
CKOPOCTHHEPaBHOMEPHOTO
ITBIDKECHMUSL.

Beectu nonsTHe cpeaHen MyTeBOn
CKOPOCTH KaKXapaKTEePUCTUKH
HEPAaBHOMEPHOTI'O IBHKECHUS, ONPEICIUTD
MIHOBEHHYIO CKOPOCTD ISl

Habop «Mexanuueckue
SIBIICHUS» WJIM KOMIUTEKT Ne5
['MA: 1lITaTuB 1a00paTOPHBIA,
MeXaHU4YecKasi CKaMbsi, OpyCOK

HpHMOHHHeﬁHOFO JBHUXKXCHUA

JIBIODKCHUHN

MPSIMOJTMHEIHOTO HEPABHOMEPHOTO NIepeBSIHHBIH,
NIBUKEHUSI. ANEKTPOHHBIN
CEKYHJIOMED C JaTYUKAMU
VccnenoBanue Hayuutb: nu3mepsats yckopenue tena npu  [Habop «Mexanuueckue
PaBHOYCKOPEHHOTO €ropaBHOYCKOPEHHOM MPSIMOIMHEHHOM SIBIICHUS» I KOMIUTEKT Ne5

['MA: IlITaTuB 1a00paTOPHBIA,
MeXaHU4YecKasi CKaMbsi, OpyCOK

JIBUKCHUU.

NIEPEBSIHHBIN,
3JIEKTPOHHBIN
CEKYHJIOMED C TaTYUKAMHU
Hccnenosanue [IpoBepuTh ypaBHEeHHE mpsMoiauHelHOTO|Habop «MexaHnueckue
3aBUCUMOCTHUCKOPOCTA  [pAaBHOYCKOPEHHOTO JABUKEHUS. SIBJIICHUS»
oT BpPEMEHU npu
ABHOYCKOPEHHOM JIBUKECHHUU
MccinenoBanue 3aBUCUMOCTH [COMOCTAaBUTh AHAIUTUYECKOE U Ha6op «Mexanunueckue
MepeMeneHUs oT rpaduueckoe ABICHUS» WM KOMIUIEKT
BPEMEHH pu BBIPA)KEHUE IIPU PABHOYCKOPEHHOM Ne5
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PAaBHOYCKOPEHHOM JIBUKECHHUU

I'MIA: IlITaTuB 1ab0paTOPHBIA,
MeXaHUYecKasi CKaMbsi, OpyCOK
NepEBAHHBIN, SJICKTPOHHBIN
CEKYHJIOMEP C JaTYUKAMHU

8. CB0OOOHOE TaJicHHE Kak [loka3arb, yTO IpH CBOOOAHOM NAJAECHUU Habop «Mexanuueckue
[IPUMEP PaBHOYCKOPEHHOTO TEJIO ABMXKETCS 110 3aKOHAM, SIBIICHUSD)
NIBUKCHUS COOTBETCTBYIOLIMM PaBHOYCKOPEHHOMY
NBUKEHUIO, ONPEJEIUTD
YCKOpEeHHE CBOOOTHOTO MaACHHS.
0. 3yyenne  aBukeHUs Tena, |(MccienoBaHue 3aBUCMMOCTH JAlbHOCTH Habop«Mexannueckue
OpOILIEHHOTO TOPU3OHTAIIBHO. oJieTa Tesa, OpPOIIEHHOI0 TOPU30HTANIBHO  [aBNeHus» uin «lIpubop mis
OT BBICOTHI, C KOTOPOM OHO HA4aJio MajaTh [MCCIIEIOBAHUS
0aJUTMCTUYECKOTO IBHXKEHUS:
IITaTHUB
1abopaTopHbIH,
HaIpaBJISIOIIAs,
[IapUK, JIMHENKA.
10. M3mepenue koadduurenta MccnenoBaTh CBSA3b MEXKAY CHIION Ha6op «Mexanuueckue
YIIPYTOCTH. YIIPYTOCTH, BOZHUKAIOLIEH IIPU yIIPYTrOn SIBIICHUS» WJIM KOMIUIEKT No2
nedopmaliy, U yIJIMHCHUEM Tena ['A: mITaTuB ¢ KPENeKoM,
HaOOp NpYy>XHH, HA0Op TPYy30B,
TMHENKa, TUHAMOMETP
11. [IpoBepka  BTOpOroO [IpoBepka nponopurOHATIBHOCTH Ha6op «Mexanuueckue
3akoHaHpI0TOHA YCKOPEHHUS Teja MOIYJIIO SIBIICHUSD)
paBHOJCHCTBYIONICH crl U 00paTHOM
MPONOPLIMOHATBHOCTH YCKOPEHHUS
Macce Tena.
12. VccnenoBanue nBwkeHus tena (OnpeaenuTs kodddunueHT Tperns tena o [Habop«Mexanuueckue

MO ACCTBUEM HECKOJIBLKUX CHII.

[MOBEPXHOCTH INIOCKOCTH, 110 KOTOPOU OHO
PaBHOYCKOPEHHO COCKaJIb3bIBAET U JJOKa3aTh
HE3aBHUCUMOCTb KO3 (PUIIMeHTa TPEHHS OT

BCCa TCa.

SIBJICHUSD WUIM KOMIUIEKT No5
['MA: [lItaTuB 1a60paTOPHBIN,
MeXaHW4YecKasi CKaMbsi, OpyCOK

NIEPEBSHHBIN,
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JJIEKTPOHHBIN
CEKYHJIOMED C TaTYUKaAMHU

13. 3ydyenne  aBuwxkeHuss Tena |HayduTs: vcciieoBaTh 3aBUCUMOCTh clilbl  |[Habop«MexaHuueckue
IIPU ICUCTBUU CUIIBI TPEHUS CKOJIBKEHHUS OT IIJIOIIAIN CO- SBJICHUS» WIA KOMIUIEKT Ne2
TPEHMSI NPUKOCHOBEHHUS TeNl U Cuibl HopMasibHOTO [['MIA: nepeBstHHBIN OpyCOK,
NaBJICHUS; IPUMESTh MOJTy4YEeHHbIE 3HAHUS K [Ha0Op
PEILICHUIO 33134 IpPy30B, MEXaHUYECKasl CKaMbsl,
TMHAMOMETP
14. 3ydeHne  OBUKECHUS M3yunTsb 3aKkOHOMepHOcTH  JABIkeHus [Habop «Mexannueckue

CBA3aHHBIX TCJI

JABYXCBS3aHHBIX TCII.

SIBJICHUS»: IITATUB
1a00paTOPHBINA, MEXaHUYECKAs
CKaMbs, OpYCOK JepeBsIHHBIH,
3JIEKTPOHHBIN
CEKYHJIOMEDP C JaTYUKaAMH,

Ha0op
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rpy30B, OJIOK HETOJBUKHBIH,
HUTD

Paznen 2. BAKOHbI COXPAHEHMUS (4 4)

MPUABMKEHUY TEJa O] ICCTBUEM
CHJIBI TSKECTH.

15. Heynpyroe [IpoeMOHCTpUPOBATh CIPABENINBOCTD Habop «Mexanuueckue
CTOJIKHOBEHHE 3aKOHACOXPAHEHUS MMITYJIbCA HA MPUMEPE [ABICHUS»
NBIKYILEHCS TEIEKKI c HEYIIPYTroro
MOKOSIIIEHCS. CTOJIKHOBEHUS TEJIEIKEK.
16. PacrankuBanue nokosimuxcs [I[pogeMoHCTpUpOBaTh CIIPaBEAINBOCTD Habop «Mexanuueckue
TEICIKEK. 3aKOHa SIBIICHUSD)
COXpaHEHHUs UMITYJIbCA HA IPUMEPE
ACTAJIKUBAHUE MOKOSALIMXCS TEIEKEK
17. Yipyroe [IponeMOHCTPHUPOBATH CIIPABENINBOCTD Ha6op «Mexanuueckue
CTOJIKHOBEHHE 3aKOHACOXPAHEHUS UMITYJIbCa IPU YIIPYTOM [ABIICHUS
NIBIKYILIENCS TEIEKKI C CTOJIKHOBEHUU JIBYX TEIl.
MOKOSIIEHCS.
18. CoxpaHeHue >Hepruu npu ODKCIIEPUMEHTAJIbHAS NIpOBEPKA Ha6op «Mexanuueckue
NaJcHUUTPY30B. 3aKOHa SIBIICHUSD)
COXPAaHEHMSI MEXaHMYECKOU SHEPrUu

Paznen 2. MEXAHUYECKHUE KOJIEBAHUSA U BOJIHBI (5 4)

19.

KonebaHnus HUTSHOTO MasiTHUKA
1 CBOOOIHBIE KOJIEOaHMS TPy3a Ha
MPYXKUHE

CdopmupoBaTh 3HaHUS O KOJIeOATEIIHHOM
NIBU-)KCHUU, MATEMAaTHICCKOM H
Npy>KHHHOM

MasiTHUKaX.

HayuuTb: 00BACHATH KOIEOAHNS MasITHUKA,
aHa- JIM3UPOBATH YCIOBHS BOSHUKHOBEHUS
CBOOOTHBIXKOJICOaHU MaTeMaTHYECKOTO U
MPY>KMHHOTO

MAasTHHKOB

[{udposas naboparopus Uiu
Ha0op «MexaHn4ecKue

LITATUB C KPEMEXKOM, Habop
rpy-30B, HUTh, HA00OP MPYKHUH

SIBJICHU . TaTYMK YCKOPCHUS,
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20.

M3yuenue kosiebaHuii rpy3a Ha
pyKUHE

Hayuutb: ncciaenoBarb 3aBUCUMOCTD
nepuogaKoedaHnil Npy>KMHHOTO MasiTHUKA
OT MAcChl Ipy3a 1 )KECTKOCTHU IPYKUHbI

L{udposas mabopaTopust WiH
HaOop «MexaHudeckue
SIBIICHUSI» . TATYUK YCKOPEHUS,
[ITATUB C KPEIexoM, Habop
MIPYKUH pa3HOU KECTKOCTH,
Haboprpy3oB 1mo 100 1.

21. 3ydenue konedanuit HUTAHOro [HayduThb: UcCClieI0BaTh 3aBUCUMOCTD Habop «Mexanuueckue
MasTHUKA repuoja KouebaHui MasTHUKA OT €ro SABJICHUS». NAaT4YUK YCKOPEHHS,
TUTMHBI U aMILTUTY 16 KOJICOaHUI; rpy3 ¢ KPIOYKOM, JIETKas U
HEpa-CTsLDKUMasi HUTh, PYyJIETKa
22. Pe3oHaHC PYKUHHOIO U [IponeMoHCcTpUpOBaThH siBIeHHE pe3oHaHca u[Habop «MexaHnuueckue
HUTSHOIOMAasATHUKA €ro3aKOHOMEPHOCTH pu KOJ1e0aHus U BOJIHBD
BO3/ICHCTBUY BBIHYKIAIOIIEH CHJIIBI
Ha MPYKUHHBIM U HUTSHOU
MasITHUKH.
23. CoxpaHeHue >Hepruu opu  [DKCHEPUMEHTAIBHO IPOBEPUTh  3aKOH Habop«Mexannuyeckue
KoJIeOaHUU Tpy3a Ha HUTH. COXpPAaHEHHsI MEXaHUYECKOU DHEPIUM  [ABJICHUA»
npu
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KOJIeOaHUAX.

Pazgen 3. MA'HUTHOE I1OJIE

B )

24.

HSY‘IGHI/IG MAarguTHOI'O IIOJIA
ITOCTOAHHBIX MAarHuTOB

CdopMupoBaTh 3HAHUS O MMOCTOSHHBIX
MarHATax, MarHUTHOM IIOJIE.
Hayuuts: ucciienoBaTe CBOMCTBA

[{udposBass mabopaTopus:
aTYNK MAarHUTHOTO TIOJIS,
[MOCTOSTHHBIN MarHuT

[MOCTOSIHHBIXMarHUTOB; MOJYy4YaTh KAapTUHBI [[TOJIOCOBOM
UX MarHUTHBIX
oJIen
25. 3mepenue MarHutHoro mnoisisg |Hayuuts:  mpoBoauTh 3KcnepuMeHThl, |[LludpoBas mabopatopus:
BOKPYT IPOBOAHUKA C TOKOM TOKa3bIBAIOIIUE CYyIIECTBOBAHNE JlaT4rK MarHUTHOTO MOJI,
MarHUTHOTOTIOJIE BOKPYT TPOBOJIHUKA C [MOCTOSIHHBII MarHuT
TOKOM; ONIPEAENATh HAIIPABIICHUE JIMHUWA  [IOJIOCOBOM, JIMHEMKA
MarHUTHOW WHIYKIUU M3MEpUTENIbHAS
MAarHUTHOTO TOJISI IOCTOSIHHOTO TOKA,
MCIIOJIb3Ys MPaBWJIO OypaBUMKa
26. M3ydyenne  MarHutHoro mnoisisg |[Hayuuts:  mpoBoauTh 3kcnepuMeHTsl, |[[ludpoBas mabopatopus:
COJIEHOM 1A NTOKa3bIBAIOIIME CYLIECTBOBAHUE NaTYNK MArHUTHOTO TOJI,

MAarHUTHOTOTIONSI COJICHOUJA; ONPEAEsATh
HaMpaBJICHUE

NMTMHUNA MAarHUTHOW MHIYKIIMU MarHUTHOTO
OIS

COJICHOM ]I, ICTOYHHK TOKa,
KJTIOY

Paznen 3. DJJIEKTPOMATHUTHBIE KOJIEBAHUSA U BOJIHBI (7 1)

27. SABNEHNE BIEKTPOMArHUTHOM CdopMupoBaTh 3HAHUS O SBICHUH JIEKTPO- |TATYNK HAMPSHKCHHUS,
MHIYK-1AU MArHUTHOW MHIYKLIMH, MATHUTHOM ITOTOKE. |COJICHOW], HOCTOSHHBIN
Hay4uuTtb: aHanu3upoBaTh SBJICHUE AJIEKTPO- [MOJIOCOBOM MarHuT, TpyOKa
MArHUTHOW MHYKLIUU [1BX, KOMIIJIEKT ITPOBOJIOB
28. M3MmepeHne XxapaKTepUCTUK CdopMupoBath 3HaHUS O IEPEMEHHOM NIByXKaHaJIbHAs MPUCTaBKa-

NMEPCMCHHOI'0 TOKa

PIEKTPUYECKOM TOKE.

Hay4uutb: HaOMIOAaTh MOTyYSHHE
MEPEMEHHOTOTOKA MPU BPALLICHUN PAMKH B
MAarHUTHOM ITOJIE; ONKUCHIBATh YCTPOMCTBO U
MPUHIAN ACHCTBUS

ocuiutiorpad, 3ByKoBOI TeHe-
patop, Habop IPOBOJIOB
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reaeparopa iIepecMEHHOro TOKa

MCXaHHUYCCKUX U
CBCTOBBIX BOJIH

29. CamouHIYKIHS MIPH 3aMbIKaHUU |[[0Ka3aTh SKCIIEPUMEHT Ha 33aJEPKKY
M pa3MbIKaHUH LIEMTH HapacTaHUs
W M1aJICHUS TOKA MIPH BHITTIOJIHEHUH
3aMBIKaHUS HPAa3MbIKaHUS dJICKTPUIECKOM
LICTIH.
30. HaOmonenne qucnepcun  cBeta. |JleMoHCTpalus pa3ioxkeHus ecrectBeHHoro (Habop «BoxHoBast onTukay
CrnoxeHue CHeKTPaJIbHBIX IBETOBCIEKTPA B CIEKTP, HEPAZTIOKUMOCTh 17
MOHOXPOMAaTHYECKOTO CBETa, CIOKeHne  |[«BomHoBas BanHay
CTIEKTPaJIbHBIX [[BETOB, MOTJIOMICHUE CBETA B
BEILICCTBE.
31. Ha6monenue untepdepenuuu. |Habmonenne unreppepeHnu Ha6op «BonHoBas ontuka» u

«BoyHOBast BaHHA)
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32.

Hao0monenue qudpakium.

HaOmronenne nudpakiiuu  MEXaHUUECKUX "
CBETOBBIX BOJIH

Habop «BonHoBast ontuka» u

«BosHoBast BaHHa»

33. Ornpezenenye MoCTOSHHON Omnpenenennie noctosiHHol Ilnanka Ha ocHoBe — [HaGop «Omnpenenenue
[1nanka M3MEPEHUS HANPSKEHMS IMTOIYIIPOBOJAHUKOBOIO  [OCTOsIHHOM Ilmanka»
Tazepa M JUIMHBI BOJHBI H31y4aeMOr0 UM CBETA.
34. KontponpHas pabora
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2.3.MaTepHajibHO-TeXHHYECKOEe 0DecreueHne MPOrpaMMbI
ObopynoBanne nerckoro texnonapka «Kpantopuym»«llkonbnoro KBantopuym»

B coctaB nenrpa «lllkonbHblii KBantopuym» mo ¢usuke BXoAsr Oa3oBas (oOs3aTenbHast)
YacTh U JOMOJIHUTENbHOE 00opymoBaHue. bazoBas 4acTh cocToUT U3 HMU(POBBIX TATYUKOB U
KOMIIJIEKTOB COIYTCTBYIOUIUX 3JIEMEHTOB AJIS OTBITOB IO MEXaHUKE, MOJEKYIAPHON (H3UKE,
SJEKTPOAMHAMUKE U omnTuke. JlomonHuTenbHOE 000pynoBaHue (OPOQUIbHBIA  KOMILIEKT)
MpeCTaBIAET COO0H IU(POBYIO TabopaTOpuIo Mo HU3MKE.

2.4.@opmMbl aTTECTANMH YYALIHXCS
B nporpamme npemararoTcs npuMepHbIe BAPUAHTHI HTOTOBBIX KOHTPOJIBHBIX paboT K Kypcam
bwm3uku 7 u 9 knacco, paspabortannsie B popmate OI'D u ucmoap3yeMbie aBTOpaMH MOCOOUS
"Peanuzanus 00pa3oBaTeNbHBIX MPOTpaMM 1Mo  (HH3UKE C MCTIOIb30BAaHUEM 000pYIOBaHUSI
nerckoro texnomnapka «llIkombHblii kBaHTOpUyM» /—9 KI1acchr”
2.5 OueHoYHbIe MATEPHAJbI

OU3INKA

Hroroeas konrponsHas padota mo dmmxedopmare O (7 wmace)

1. Kaxoe m DepedmcieEEMX HEEe CI0B 0003EagaeT (H3WYecKoe ABTeEHe]
1) cemren 3) amoMEERH
2) xumenne 4) gapas gam

2, lmra, momaas, odpéM — 310

1) kavectBa Tema

1) dmugeckre ceoficTBa Tela

3) dmHTecKHe BETHYHEH, XZPAKTEDEIVKIEE PMMepH Tela
4) BemecTBa, ¥3 KOTODHX COCTOHT TEIO

3. K dmuteckEM TeTaM OTHOCHTCE
1) Momnoxo 3) caxap
2) rommEa 4) mrxn

4. OmpegennTe Ipegel ImMepeEEA MeE3VDEE (pEc 1), IeEV IeleEEA E odméM
FIIKOCTH, HATHTOH E MEHIVDPEY.

1) 40 mx; 1 wm; 32 mn

2) 40 oz 1w 33 M

3) 40 mm; 2w 34 un

4) 40 mm; 2 mx; 32 Mn

5. Ilpe EerpeEaEEE CBHELNOEOTO M2pHK2
‘]_"EE:II{‘II{BBETCH 00mEM MOTEKVI CEHHIOZ
) VBelHMHEaeTcH CpefEee DACCTOAEEE MEEZY MOTEKYIaME
) vMeEbmacTcA 00BEM MOTSKVI CBHENR
‘J_".\!ﬂ{l:]I[BETCH CpefHEE PaCCTORHHE MEXEIYV MOMEKYIaMH

1
2
3
4

6. Paccumtafite CKOPOCTD DEBHOMEPHOTD IBHESHHA BOIIVIIEOTO [MADHE3, eCIE 32 1) MuE OH
nponxeren 340 m.

D15mle 3)534 m'c

2)bmic 410w

7. U0 IpOHCROZET € TE1OM, H2 KOTOpOE He EHCTEVIOT IPVTHe Tena!
1) EciE o0 ZEETraloch, T0 OCTAHABIHEAETCE

2) Ecie o0 HaOZHTCA B DOKOE, 10 DPHXOJHT B JBHEEHHE

3) Omo mibo mokemTCHE, OO JBHEETCH DABEOMEDHO H IPAMOIEHeHEO
4) Tlp=puirmoOre OTRETZ HET
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8. VCTAaHOEHTE COOTBETCTBHE MeRIV NPHOOPAMH H (H3MIECKHMH EeTHIHHAMH, KOTOPHE OHH
H3MEPAKT. K ](EJKZ[Uﬁ NO3HIHH H3 MEPEOT0 ETDJ’[SH& HD;[EEPHTE COOTEETCTBVIOIIVEY MO3HITHIO H3

BTOpOTO.
TIpndoper dmInYecKne BeTHIHHBI
A)Becw 1) Crna
b) JEramoMeTp 2) CxopocTs
B) Manometp 3) Macca

4) Obowém
5) JaeIerHe

3anmumuTe B TaONHIY BeOpaHHBE UM(PH MO COOTEETCTBYRMIEME OYKBAMH.

A B B

9. Kopodxa obsémonm 30 0 45 0 20 cum 3amonHeHa caxapoM-patmHanoM. Ero macca 43 200 r Yenmy
paBHa ILIOTHOCTE caxapa?
OTBeT: rien’.

10. Uemy pased MOIVIb CHIE THKeCTH, JeficTEVIONeH Ha Memok kapTodemns Maccoit 50 &r?1) 50 H
3)5000H
2)100H 4)500H

11. B GaBKy BBICOTOH 25 CM J0BepXY HATHTO MAIIHHHOE Macio. IITOTHOCTh MAIIMHHOTO MaclTa

pasHa 900 kr/v”. Kakoe JaBlTeHHe OHO OKa3hiBaeT Ha JHO OaHKH?
Otsert: KITa.

12. Kaxse 3KCIIepHMEHTHI, H300paAEHHEIC HA DHCYHKe 2, CBHIETENBCTBYIOT O JeHCTBHH 33-KOHA

Tlackang?
Ne2 Ne3 Ne4
Pyc. 2. Pa3nTudHbIe SKCIEPHMEHTHI
DNe1;Ne2 HNel; Ne 4

2)Ne1;Ne3 4)Ne3: Ned

13. HaiianTe MOZY/Ib apXHMeJOBOH CHIBL, KOTOpag OyAeT AeficTBOBATh Ha MPAMOPHYI IIH-TY
pasmepom 1 0 0,5 0 0,1 M, MOTHOCTBEO TOTPYAEHHYIO B BOZY.

1)1000H 3)500H
2)100H 4)10 xH
OU3UKA

14. Brmmcnare padoTy, KOTOPYHX NPOH3BOJHT CAZ0BOT, MPHETATHEBAL K TauKe ¢ 3eMIdi cuiy,
MOZYIB KOTOPOR pakeH 23 H, mmepeMeman g Ha paccTogeme 20 M.

1)25 & 3)0,5 ;%
2150 KT 4)50 Tx
15. Pemar (pHe. 3) HAXOOHTCE E DABHOBECHHION 4 B
neiicTeremM AByx cal Moaynb caisl Fi = 6 H. Hemy A
paBeH MOAYTb CHIB F), eciH ATHHA PHMA-Ta paBHa
25 eM, a wIedo cHISLF) cOCTaBag- eT 15 em? Fy
N01H
2)36H 5
3)9 H
HI2H Pyc. 3. Prrar
OTBeThI

NezaTaHus 1 2] 3 4 5 6 7 8 9 |10 | 11 |12 |13 | 14|15
315 16| 4 | 2250

us
ta
o
us
[
s
s
s

OtBeT 2 3 4

KpuTepHH OLEHHE AHHA
3amamms Ne 8, 9, 11 onermBaroTca B 2 Oanma, a ocTameEEle — B 1 dann. HMroro 3a padoty:18
0annos.

Oneaka «@» “In “hy «3n

JmamasoH OannoB 0—7 §—I11 12-15 16-18
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DOU3UKA

Hroropas KOHTpOAbHAR padoTa mo dusmke B

popmate OI'3 (9 K1acc)

1. VeraHoEHTe COOTEETCTEHE MEATY (H3HTeCKHME NOHATHAMH H HX NPHMEPAMH, IO KOTO- PHIM 3TH
BEMMHHE OmpedenfioTes. K Kammofl MOIMOME M3 MepBOTO CTOIOMA MOAdepHTE COOT- BeTCTBYIONIYIO
TIO3HITHIO H3 BTOPOTO.

DuIHYecKHe MOHATHA A) TIpamepnt

Du3peckas BelHuRHa b) 1) MEepumanbEas cHCTeMa OTCIETA

DH3EYeCKOe JENeHHE B) 2) Bee TenaM JeMia EOTHIE cBOefl IOBEPXHO-CTH
DH3MIECKHA 33KOH c000TIaeT 0JHHAKOBOE YCKOPeHHe
(3aKOHOMEPHOCTS) 3) Mav, BENVINEHHBIH H3 PYE, MaJaeT Ha 3eMII0

4) CexyHaomep
5) Cpeness cxopocTs
Janumate B Ta0MENY BEOpAaEHEe DHOPE DO COOTBETCTBYEOMEMH OVEBAME.

Al B B

2. Teno gsm&ercs BI0nb ocH X. Ha pHeyHEKe | TpefcTaBleH rpadHK 3aBHCHMOCTH KOODIH- HATH X
3TOTO Tela OT BpeMeHH £ [IBIASHHI ¢ HAaHOOMBIIeH M0 MOIYIK CKOPOCTBIO COOTBET- CIBYET YHacTOK
rpabHKa

1)4B 2)BC 3)CD 4)DE,"

3. Ha pHCYHKe 2 H300paReHB! BeKTOp CKOPOCTH [ JIBHKVINETOCA Tela (MAaTepHATBHOM TOKH) H BEKTOP

cHnslF, qeficTByromel Ha Tenlo, B HEKOTOPEL! MOMEHT EpeMeHH. BeKTop HMITY7Ibea Tefla B 3T0T MOMEHT
BPEMEHH COHATIPABIEH BeKTOPY, 0D03HaueHHOMY Iuppoi
D1 2)2 3)3 44

4. lpa Tema, pacHOTOMEHHNE BRICOKO Hal 3eMTéH HA OOHOH BepTHKATH Ha PACCTOSHEE 2 M IAPYT
OT JIPYTa, HAYHHAKT OHEOBPEMEHHO cEO0OHO MajaTh BHHS Des HaualbHOH ckopoeTH (pHc. 3). Kak Gymer
HIMEHATBCH PACCTOAHHE MEXETY TelaMH BO BPeMd HX TMatemma? CuHTafiTe, 9T0 HH OJHO Telo emé He
VIAno Ha 3eMr0. COMPOTHBIERHE BO3IYXA MPeHeOPERIMO MaTO.

1) PacctosHue Me&Ty TelaMH OYIeT yBelHIHBATECS

2) PaccTogHEe MeRTY TelTaMH OVIeT VMeHBIIATBCR

3) PaccTosHEe MeRIY TeTaMH He OVIeT H3MEHATBCE

4) PaceTosHHe Me®Iy TellaMH OyZeT CHAYATA YMEHBIIATHCH, A 33TeM He OY/IeT HIMeRdThcs

[§]
=z

Puc. 2. BekTop CEOpOCTH
IEIRVITErocs Tena (MaTepH-
anBHOH TOYKH) H BEKTOp
CHITHL, TeHCTBYVIOMEH Ha Teno

Puye. 3. Ceobognoe
mafeHHe JEVX TN

Puc. 1. TpadHE 32BHCHMOCTH
KOOPAHHATE] X TN OT EPeMeHH !
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5. Ha pucyHke 4 TpefcTaRleH TpadMK 3aEHCHMOCTH KOOPJAHEATHL Y OT BDEMeHH ! JIf Tela,
JBHKYIIEr0CcA BI0TE OCH.Y.

X, M

Puc. 4. Tpadux 3aBHCHMOCTH KOOPIHHATEL X
0T BpeMeHH ¢ J14 Tella, JBMKYIIerocs BI0Tb OCH X

Henmonssya JaHEEE TpadHEa, BHDepHTe H3 NpeJI0KeHHOTO MepedHd d6d BepHBIX
YIBep:KAeHUL. YEAKHTE HX HOMepPa.

1) Mogyns mepeMemerns TeTa 3a EpeMa oT 0 1o £ paBeH HYIH

2) B MOMEHT BpeMeHH | TeTO HMET0 MaKCHMATbHO® YCKOpEHHe

3) B MOMEHT BpeMeHH 1) Tel0 HMeT0 MAECHMATBHYI0 M0 MOIYIH CKOPOCTh

4) MoMeHT BpeMeHH 1 COOTBETCTBYeT OCTAHOBKE Tela

5) Ha yaactke BC Telno AEHTAT0Ch PAEHOMEPHO

6. Mz mMaccoit 100 T OpOCHTH BepTHKATBHO EBepX ¢ MOBEPXHOCTH 3eMian. [ToJHAEIINCE Ha BHICOTY 2
M, MAY HAYal MaJaTh BePTHKATBHO BHH3. Ha KakoH BhICOTE OTHOCHTENBHO 3EMIH €ro MOMMANH, eciH
H3BECTHO, YT0 B 3T0T MOMEHT ero KHHeTHYecKas sHeprus Obuta pasHa 0,5 Jix? CoDpOTHBIEHHEM
BO37yXa IpeHeOpeds.

1)2m 2)15m 3)1m 4)05m

7. Tlpu MpOBeTeHHH JKCIIEPHMEHTa HCCIeZ0BATACh 3aBHCHMOCTb NPOHTEHHOTO TETOM Wy- TH § OT
BpeMenH £. [ padHK MOTyYeHHOH 3aBHCHMOCTH IPHBEIEH KA PHCYHKE 5.

o h O
S M

10
L
%6 e
P I S

=} 20

2

15

104

o

[
~
60 feabess

Puc. 5. TpaduK 3aBHCHMOCTH NPOIeHHOT0 TeTOM MyTH § OT BPEMEHH !

BrlbepHTe d¢@ BEPHBIX YTBEDANEHHS, COOTBETCTBYIONIHX Desy/IbTaTaM 3THX H3MepeHH
VEaAHTe HX HOMEDA.

1) CropocTh Tema paeHa 5 M/c

2) VcxopeEre Tela paEHO 2,5 M/c

3) Teno gBEAeTCA PABHOVCKOPEHHD

4) 3a BTopYI0 CeKVHIY IpofileH MyTh 5 M

5) 3amatyro cekyHIY mpofileH myTh 25 M

2

8. Ha pHCYHKe 6 IOKA3AaHH TOHKAS PacceHBAN- Mg
THH3A, €& [NMdBHAZ ONTHYeckas ock (40, Xon dyda
cEeTa Adi4r (Zo H mocTe IHHSBD, a TakoKe OpaMast
CCy, mpoxonsmas depe3 ONTHYECKHH LeEHTpP JHH3HL B
Eakof H3 O0003HAaYeHHRIX Ha PHCYHEE T0- HeK

HAXOAHTCA HOKYC THHIBI? 0,
1) B touke 0
?) B Touxe 2
3) B 1ouxe 1
4) Hu B oJHOH H3 VK233HHEX TOUEK Puc. 6. Xon n1y4el cBeTa B TOHKOH pacceH-

BaroMed THH3E

9. Anmptha-9acTHIA COCTOHT H3
1) 1 mpoToHa H 1 HefiTpoHa 3) 2 HefiTpOHOE H 1 IPOTOHA
2) 2 mpoToHOE H 2 3MeKTPOHOB 4) 2 mpoToHOB H 2 HeHTPOHOB



10. Ha ypoke (QH3HEH V9HTETh MpOJZEMOHCTPHDOBAM CeVIOMHEe SKCHepHMeHTHL IIpH cBo- GogHOM
TMaJeHHH C HeKOTOpOH BEICOTEI KaMeIIeK JOCTHTAeT NOBeDXHOCTH IOTMa OBICTpee N0 CPAaBHEHHED C
TMEpHIMEOM. B CTekIsEHOH TpyOke € OTKAYAHHBIM BO3IYXOM H KAMENIEK, H Né- PBINIKO MATAlOT
OHOBPEMEeHHO.

Kaxyro(se) rEnoTesy(sl) MOIYT ER[IEHHYTE YY€HHEM HA OCHOBAHHH STHX HAOMHIeHHHTA.

Veroperme, coobmaemoe 3en&i Tey, 3aBHCHT OT MacCHl Teqla.

b. Hanmane atMocdeps BTHIET Ha cBOOOJHOE MaJeHHe TeT.

1) Tomeko A 3)EA ukb

2) Toneko b 4)EH A, BB b

11. VuerHK TpOBEN CepMIO 3KCHEPHMEHTOB [0 H3YMeHHIO CHIBl VIOPYIOCTH, BOIHHKAHMIEH mpH
TOIBEIIHBAHAH TPY30B PA3HOH MaceH K PeINHOBEIM IIHYPaM PA3HOH [IHHSL H TONIIHHEL Pe3ymbTaTsl
NpAMBEIX H3MepPeHHH MAcchl Ipysa m, AHAMETPa HONePedHOr0 CedeHHd IIHYPA «, er0 MepBOHAYAIbHOI
OMHEH [y H yAmHEHeHHA (), a TAK#e KOCEeHHHe H3MepeHHd Ko3pdm- mHeHTa :mécTKOoCTH K
NpeACTaBIeHbl B TAOIHIE.

31<mep1?!\‘ierrra m, KT d, MM I, e (I-Ip), e™m k. H'm
1 0.5 3 50 5.0 100
2 0.5 3 100 3.6 140
3 0.5 3 100 10,0 50
4 1.0 3 50 10,0 100
DU3NKA

BridepHTe H3 IPeNTOAKEHHOTD MEPEUHd d6a BePHBIX VTBEPAIEHHA, KOTOPHE COOTBETCTBY-EOT
pesyIbTaTaM NpPOBeTEHHEX SKCIEPHMEeHTATBEEX H3MepeHHil. VELKHTe HX HOMepa.

1) TIpH yBeTHUeHHH ITHHEL IIHYPA €T0 KECTKOCTH VBeTHIHBACTCHE

2) [IpH yBeIH4eHHH TOMIHHE MEYPA €I0 KECTKOCTh VESIHIHBAeTCH

3) YanuHeRHe ITHYPa He 33BHCHT OT €0 NepPEOHAYANBHOM [THHE

4) AECTEOCTH MHYPa He 3ABHCHT OT MACCH MOABEIIHBAEMOT0 IPY3a

5) VanumeHHe MEHYpAa SABHCHT OT YOPYTHX CBOHCTE MATepHATA, H3 KOTOPOrO H3TOTOBIEH
HeesIe IyeMEli obpasers

Ipoaumaiime mexcm w G6MOTHUME 3ADAHUE

H3ydeHHe (NMEKTPOB

Bee HarpeThle Tela H3TY9arOT 3MeKTPOMAarHHTHEIE BOTHEL UTOOH 3KCIeDHMEHTATBHO —HC-
CIIeT0BATh 3ABHCHMOCTE HHTCHCHBHOCTH H3TYHEHHA OT UTHHE! BOMHEL Heo0X0IMMO:

1) pasTo&HTE HITYHEHHe B CIEKID;

2) H3MEPHTB pacmpeeleHHe 3HEPTHH B CIEKTpE.

JIng TOTYyUeHHS H HCCIeJOBAHHA CHEKTPOB CTYKAT CIEKTDATbHEIE ANMAPaThl — CHEKTPO- Ipadisl
CxeMa TPH3MEHHOTO cHekTporpada mpefcTaBneHa Ha pHCYHEe 7. FleemeayeMoe H3MydeHHe MOCTYHAeT
cHaTama B TpyOy, Ha OJHOM EKOHIE KOTopoll HMeeTcd IHPMAa ¢ V3KOH INENBEO, 2 HA IPYroM —
cobmparomas 1mHsa Li. [lens Haxommres B okyce mHHIEL IT03TOMY pacxoismuiics cBeTOBOH IydOK,
TOMATAOMEA Ha THH3Y H3 METH, BEXOJHT H3 He# MapATTerbHBIM IYYKOM HII3AaeT Ha MpH3MY P.

Kpacubiii
DuoneToBbIi

Puc. 7. Cxema IpH3MEHHOTO CcHeKTporpada

Tak Kak PasHEM 9YACTOTAM COOTEETCTBYIOT PasTHUHBE MOKA3ATENH MDETOMIEHHA, TO H3 IPH3MBI
BRIXOTAT MApaTmeTbHble NYYEH PasHOTO IBeT3d, He COBMATAKMHE IO HATpasleHmo. OHH MaTalT Ha
mEH3y L) Ha (oKycHOM DAcCTOSHHH OT 3TOH JTHH3H DACHOTaraeTcsd 3KpaH, MaTOBOE CTEKT0 HIH
doTomnacTHEka. JIuEsa L) (OKyCHpYeT mapaiTenbHble NYHKH Tydelf Ha SKEpaHe, H BMECTO OJHOTO
H300paReHHS WeTH MOTydaeTcd Nemslf psn msoOpamemmi. Kak- goft wacTote (TOduHee, y3KoMY
CHEKTPATBHOMY HHTEpBATY) COOTBRTCTBYeT CBOE H30DpaReHHe B BHIe IBeTHOH morockH. Bee a1H
n300paReHHs BMecTe H ODPA3yIOT CHEKTp. DHepTHA H3Ty- UeHHA BhISHBACT HalpeBaHHe TeNa, IO3TOMY
TOCTATOYHO H3MEPHTb TEMIEPAaTypy Tela H MO Hell CYIHTD 0 KOMHYeCTBe NOITOMEHHOH B eJHEHITY
BpEMEHH 3HePIHH. B KadecTBe UYBCTEH- TeMBHOTO IEMEHTA MOXHO B3ATh TOHKYH) MeTATTHIECKYH
ITACTHHY, MOKPHITYE TOHKHM CI0- @M C4kH, H N0 HATPEBAHHE) ITACTHHH CYIHTh 00 SHepTHH
H3TY9eHHd B JaHHOH TACTH CIEKTPA.



DOU3NKA

12, PaznomerHe CBeTa B CHOEKTp B ANIApaTe, H300pA#ASHHOM HA PHCVHKe 7, OCHOBAHO HA

1) SEMeHHH IHCIEpCHH CBETa
2) ABIeHHH 0Tpa:KeHHA CBeTa
3) AEeHHH IOIMOIIEHAA CBETa
4) cBoficTEax TOHKOH JTHH3BI

13. [lra cRHENOBEIX mapa MaccamH #y = 100 © & mp = 200 T IBEKYTCA HABCTpedy APYT APYIV €O
cKopocTAMH Vi = 4 M/c H v) = 5 M/c. Kaky: KHHETHUeCKVEO 3HepIHK OVAVT HMeTh IIAphl IOCIe HX
a0COTIOTHO HEYIPYTOTO cOyaapeHHa?

OtBeT: T

14. Teno maccofi 5 KT ¢ NMOMONBK) KAHATA HATHHANT DABHOYCKODEHHO MOJHHMAThH BEPTH- KATBHO
BEepx. Ha Kakyio BHCOTY OBLT MOJHAT TPY3 32 3 ¢, eclH cHNA, JeHCTBYIOMAA Ha KiHAT, PaBHa 63,3 H?

OtBet: M.

OTBeThI

Ne 3a71aHHA 1 2 3 4
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OtgeT 532 4 1

KpHTepHH OLEHHE aHHA
3amamms Ne 1,5, 7, 11 onermBaroTca B2 Danna, samaEms Ne 13,

3amamng — B 1 0ann. Hroro 3a paboty: 18 damos.

14 — & 3 Ganna, a oCTanb- Hele

Onenka «2» “In wn “m
JlHamasoH OaLIoB 0—7 8—11 12— 16—
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