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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo mnpenmery «®Pu3uKa» Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUs
COCTaBJICHA HA OCHOBE TOJIOKEHUI U TpeOOBaHUI K pe3yibTaTaM OCBOEHUS Ha 6a30BOM YpOBHE
OCHOBHOHM 00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs, MPEICTABICHHBIX B
dI'OC 000, denepanbHOl aTanTHPOBAHHONW 00OPA30BATEIIEHOM MPOTPAMMBI OCHOBHOTO OOIIIETO
oOpazoBanusi st ciensix oOywaromuxes (Bapuant 3.2 DAOII OOO), cnaboBHIAIINX
oOyyaromuxcs (Bapuant 4.2), a Taxke ¢ ydétom (eaepanbHoii pabodei mporpaMMbl BOCITUTAHUS
Y KOHLICTIIIMH TIPEToIaBaHusl yueOHOTO npeameTa «Dusnkay.

Conepxanue mporpamMMbl 1Mo (DU3HMKE HANpaBIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
HAyYHON TPaMOTHOCTH OOYYAIOIIMXCSI W OPraHU3aLMUI0 M3y4eHUs (PU3UKH Ha NESTEITHbHOCTHON
ocHOBe. B mporpamme 1o ¢pu3uke y4UTHIBAIOTCS BO3MOXXHOCTH YI€OHOTO TIpEIMETa B peaTn3aliu
tpeboBannit ®I'OC OOO Kk mIaHUPYeMbIM JIMYHOCTHBIM M METAIlPeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKKe MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX y4YeOHBIX IMPEIMETOB Ha
YPOBHE OCHOBHOTO 00IIIETO 00pa30BaHUS.

[Iporpamma mo ¢u3MKe yCTaHABIUBACT paclpesieiieHre YIeOHOTO MaTepualia Mo rofaM
oOydenus: (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTH NMPEIMETHOTO COACPKAHUS M YIETE BO3PACTHBIX, 3pUTEIHHBIX
1 TICUX0(U3HOIOTHUECKUX 0COOEHHOCTENW 00yJatoInXCsl.

O01mas xapakTepucTUKA y4eOHOro npeamera «@u3zuka»

Kypc ¢usuxm — cuctemooOpa3yromuii 111 €eCTeCTBEHHOHAYYHBIX YU€OHBIX NMPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMUEH U (u3MIecKoil reorpaduei. PuU3nKa — ATO MPEIMET, KOTOPBHIA HE
TOJIbKO BHOCHT OCHOBHOMW BKJaJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpPA, HO U MPEAOCTABIISIET
HauOoJiee sSICHbIE 00pa3Ibl MPUMEHEHUS HAyYHOTO METOJIa MO3HAHUsA, T € Croco0a MOTydeHHs
JIOCTOBEPHBIX 3HaHUK 0 Mupe. HakoHern, ¢pusznka — 3TO MpeaAMET, KOTOPBIH HapsAy C APYTUMH
€CTECTBEHHOHAyYHBIMU MpeIMeTaMH JOJDKeH JaTh IIKOJBHUKAM TMpeACTaBleHHE 00
YBJIEKATEIbHOCTH HAayYHOTO HCCIEAOBAHUSA U PAIOCTU CAMOCTOSITEIbHOTO OTKPBITHUS HOBOIO
3HAHMUSL.

Opna U3 rIaBHBIX 3a7a4 (PU3MUECKOro 00pa3oBaHusl B CTPYKType o01iero oopazoBaHus
COCTOUT B (JOPMUPOBAHUHU €CTECTBEHHOHAYUYHO! IPaMOTHOCTU M MHTEpeca K HayKe y OCHOBHOM
Macchl 00yJaroINXCs, KOTOPhIE B JalbHEHIeM OyAyT 3aHSTHI B CAaMbIX Pa3HOOOpa3HbIX cdepax
nestenbHOCTH. HO He MeHee Ba)KHOM 3ajjaueil ABISETCs BBISBICHHUE U MOJArOTOBKA TAJIaHTIMBBIX
MOJIOABIX JIFOJEH s TpoAOJDKeHUs oOpa3oBaHUS H  JaibHeledl mnpodeccuoHaibHON
JEeSITENHOCTH B 00JIACTU €CTECTBEHHOHAYUHBIX MCCIEI0OBAHUN U CO3/1aHUU HOBBIX TEXHOJIOTUH.
CornacHo mpHUHATOMY B MEXIYHApOJIHOM cooOliecTBe ompezeneHuto, «EctecTBeHHO-HayyHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeNOBEKa 3aHMMaTh aKTUBHYIO T'Pa)XJAHCKYIO MO3HIIMIO IO
OOIIECTBEHHO 3HAYMMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HAYKaMU, U €r0 TOTOBHOCTD
HMHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU HJICSIMU.

Hayuyno rpaMOTHBIN dYenoBEeK CTPEMUTCS y4acTBOBaTh B apryMEHTUPOBAHHOM
oOCYyKJIeHHH TIPOOJIEM, OTHOCSAIIUXCS K €CTECTBEHHBIM HayKaM U TEXHOJOTHUSAM, YTO TpeOyeT OT
HETO0 CIEAYIOIUX KOMIETEHTHOCTEH:

° HAay4YHO O0OBSICHATH SABJICHUSA,
o OIICHMUBATHb U IOHUMATh 0COOCHHOCTHU HAay4YHOTI'O UCCIICAOBAHUA,
° HHTCPIIPETUPOBATL HAHHBIC W HCIIOJIB30BATh HAYYHBIC [J0Ka3aTCJIbCTBa JIA

IIOJIy4EHUS BBIBOJIOB.
W3yuenne ¢u3nkn CcnocoOHO BHECTH pEIIAIOIIMKA  BKIax B (QOPMHUPOBaHUE
€CTECTBEHHOHAYYHOH IPaMOTHOCTH O0Y4aIOIIHXCSI.



KoppekimonHo-pa3BuBaomuii NoTeHnuan yueonoro npeamera «dusnka» odecrneunBaeT
IPEOJIOICHUS OOYJYarOUUMHUCS CIIEAYIOMIUX CHeNU(UUECKUX TPYJHOCTEH, OOYCIOBICHHBIX
rIIyOOKMMH HapyIICHUSIMH 3PEHHS:

o OTCYTCTBUE Yy TIOAABJISIONIET0 OOJBIIMHCTBA OOYYAIOIIUXCS BO3MOXKHOCTU
CaMOCTOSITEIbBHO W OBICTPO BBIABIATH NPU3HAKK (PU3HUECKUX OOBEKTOB, YCTAaHABINBATH
pe3yAbTaThl U 0COOEHHOCTH MPOTEKaHHS (PU3UIECKHUX MPOILIECCOB C TIOMOIIBIO 3PEHHUS;

° 3aMEeJICHHOCTh M (PParMEHTapHOCTh BOCIIPHSTHS, HEBO3ZMOKHOCTBH LEIOCTHOTO
BOCIIPUATHS Psiia OOBEKTOB;

° Hec(pOpMHUPOBAHHOCTH MITH UCKAKEHHOCTD PsAa MPEICTABICHUN;

. HU3KAHA  ypOBEHb  Pa3BUTUSA  MEJIKOM  MOTOPUKH, 3pUTEIBHO-MOTOPHOU
KOOpIMHAIINH;

° y3KUH KpYro3op M HEAOCTAaTOYHBIA JUIsl OmucaHus (U3HYECKUX OOBEKTOB,
MPOLECCOB U SIBJICHUI CIOBapHBIN 3amac;

o 0eTHOCTh BOOOpaKEHMUSL.

[Ipeononenne ykazaHHBIX TPYTHOCTEH JOJKHO OCYIIECTBIATHCS Ha KaXXIOM YpPOKE
YUUTEJIEM B MPOIIECCE CHEUATBHO OPraHu30BaHHOM KOPPEKIIMOHHOW padoThI.

esn n3yvyenusi yueOHoro npeamera «Ousuka»
Henn wusydenus yuebHOro mnpeamera «@Pus3Mka» Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHUs:

. npuoOpeTeHne MHTepeca U CTPEeMIICHHs OOydaroluXcs K HAYYHOMY HU3yUYEHHIO
MIPHUPO/IBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

. pa3BUTHE TMPEACTAaBICHUI O HayyHOM MeETOJie TO3HAaHUS U (QOpPMHUPOBAHUE
HCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

o (opMupoBaHME HAyYHOI'O MMPOBO33pEHMsI KaK pe3yiabTaTa H3Y4E€HUS OCHOB
CTPOEHHUSI MaTepUH U (PyHIaMEHTaIbHbBIX 3aKOHOB (DU3UKU;

o (dbopMupoBaHME MPEJICTABICHUN O poau (QU3MKK A8  Pa3sBUTHA  JIPYTUX
€CTECTBEHHbIX HayK, TEXHUKH U TEXHOJIOTHIA;

° pa3BUTHE TIPEACTABICHUI O BO3MOXHBIX chepax Oymymiel npodeccrnoHaTbHOM

ACATCIbHOCTH, CBSA3aHHOM C (1)H3HKOI>1, IIOAIOTOBKa K I[aanefImeMy O6y‘leHI/IIO B J3TOM
HallpaBJICHUH.

L[OCTI/I)KCHI/IG ITUX IIeJiell Ha YPOBHE OCHOBHOI'O O6I_HCFO O6p8,30BaHI/I$I oOecrneunBaeTcs
PELICHHUEM CIICAYIOINMX 3aJ4a4.

° HpI/IO6peTeHI/Ie 3HaHWUM O JUCKPETHOM CTPOCHHH BCIICCTBA, O MCXaHUYCCKHUX,
TCIIIOBBIX, DJICKTPUUCCKUX, MAIrHUTHBIX U KBAHTOBBIX ABJICHUAX,

° an/I06peTeHHe YMGHI/Iﬁ OIMCHIBATh H OOBICHATH (1)I/I3I/I‘IGCKI/IG SABJICHHUA C
HCIIOJIb30BAHHUEM IIOJITYUCHHBIX 3HaHI/II71;

° OCBOCHHUC MCTOJ0B PCHICHHA HpOCTGfIH.IHX paCUYCTHBIX 3aJia4 C HMCIIOJIb30BAHUCM
(1)I/ISI/ILICCKI/IX MOHCHCﬁ, TBOPUYCCKHUX H ITPAKTUKO-OPUCHTUPOBAHHLIX 3a1a4;

° pa3sBUTHEC YMGHI/Iﬁ Ha6J'IIOI[8.TB MNpUPOAHBLIC SBJICHHUA W BbIIIOJHATL OIIBITHI,

nabopartopHble  pabOTBI M OKCIEPHMEHTAJbHBIC  WCCIEJOBAaHHA C  HMCHOJIb30BAaHHEM
U3MEPUTENbHBIX TPUOOPOB;

o OCBOEHME PHUEMOB paboThl ¢ HHPOpManKel GU3NUECKOTO COJIEpKAHUS, BKIHOYas
MHGOPMAIIMIO O COBPEMEHHBIX NOCTIKEHHMSIX (DUM3MKM; aHaIM3 M KPUTHYECKOE OLIEHHUBaHME
uH(pOpMaINH;

o 3HaKOMCTBO €O cdepamMu NpoQPecCHOHANBHON NeATeNbHOCTH, CBSI3aHHBIMU C
($U3UKOH, M COBPEMEHHBIMU TEXHOJIOTUAMHU, OCHOBAaHHBIMH Ha JOCTIKEHUSAX (PU3MUECKOM HayKH.

KoppekironHble 3a1a4n:

o Pa3BUTUC OCA3ATCIIBHOI'0, 3PUTCIBHO-0CA3AaTCIBHOTO (y CJICIBIX C OCTAaTOYHBIM
3peHI/ICM) H CIIYXOBOI'O BOCIIPUATHA,

° Pa3BUTHUC ITPOU3BOJIBHOTO BHUMAHUA

° PAa3BUTUC U KOPPCKIUA MTaMATH,



pa3BUTHE U KOPPEKLUS MBICIUTEILHOMN JEATENIBHOCTH;

Mpeo0JIeHue BepOanus3ma;

pa3BUTHE MOHOJIOTHYECKOU peuy;

oOoraieHnre akTUBHOTO U MTACCUBHOTO ClIoBapsi, popMUpOBaHHE HOBBIX TOHATHI;
pa3BUTHE U KOPPEKLUS OCSI3aHUS U MEJIKON MOTOPUKU;

(dbopMHpOBaHNE HaBBIKOB OCA3aTEIBHOTO, 3PUTEIBHO-0CA3aTENBLHOTO (Y CJIETBIX C
OCTaTOYHBIM 3PEHUEM) U CIIyXOBOI'O aHAJIN3A;

° 00y4eHHe MpaBmiIaM 3amucu GOPMYII U CIIEIUATbHBIX 3HAKOB MPU UCIIOJI30BAHUHU
penbedHo-ToueuHOM cucteMbl JI. bpaiiis;
° (opMHpOBaHWE HABBIKOB OCS3aTEIBLHOTO U 3PUTEIBLHO-OCA3ATEIBHOTO (IS

CIIENIBIX C OCTATOYHBIM 3PEHHEM) OOCJIEIOBAaHUS M BOCIPUATHS peIbePHBIX H300pakeHUi
(WITIOCTpalui, cXeM, MaKeTOB, YEPTEHKHBIX PUCYHKOB U T.I1.);

. (hopmMupoBaHNE YMEHHUSI BHITIOJHSITH IPOCTHIE pelibe(HbIE PUCYHKU W TTOCTPOEHUS
MIPU TIOMOIIU CIIEUATEHBIX HHCTPYMEHTOB;

. 00y4eHHEe TeXHUKE MpeoOpa3oBaHusi GOPMYI U BBIpAXKEHUH MPU UCIOJIH30BAHUU
cuctemsl JI. bpains;

° (dbopMupoBaHHE CHENHAIBHBIX TMPUEMOB OOCHENOBaHUS U H300paKeHUS
M3y4aeMbIX 00BEKTOB JOCTYITHBIMH CIIOCO0aMU;

. (dbopmupoBaHUE, YTOUHEHHE WM KOPPEKIMS MPEICTABICHUM O TpeaMeTax Hu
MPOLECCAX OKPYKAIOIIEH ACHCTBUTEILHOCTH;

. COBEPIIIEHCTBOBAHUE YMEHHSI OPUEHTHPOBATHCS B MUKPOIIPOCTPAHCTBE.

Mecto yueOHOro npeamera «®@usuka» B yueOHOM IJIaHe

B cootBercTBUM ¢ ®PI'OC OO0 ¢usuka sBaseTcs 00s3aTeIbHBIM MIPEAMETOM Ha YPOBHE
OCHOBHOTO 001m1ero oopasoBanus. [[aHHas mporpaMMa mpexycMaTpuBaeT u3ydeHue (GU3UKH Ha
0a30B0M ypoBHE B 00beMe 238 4acoB 3a TpH roja o0OydeHus: 1Mo 2 4aca B Hesieqto B 8 u 9 kimaccax
u o 3 4B Henexro B 10 kiacce.

COJAEP)KAHHUE YYEBHOI'O ITPEJJMETA «®U3UKA»

8 kuace
Pa3znen 1. ®usnka u ee poJsib B NO3HAHUM OKPY:KAIOLIEr0 MUPA.
Odusznka — Hayka o mpupone Asnenus npuponsl (MC1) dusznueckue SBICHUS:

MEXAaHUYECKHUE, TEILIOBBIE, DJIEKTPUUYECKUE, MATHUTHBIEC, CBETOBBIC, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3MmepeHue ¢usznyeckux BenuuuH. Dusnueckue MHpuOOPHI.
[TorpemnocTs u3mepeHnii. MexxgyHapogHasi CHCTEMa €IVHMII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKHd M3y4yaroT mpupony. EcTecTBeHHOHay4HBIH
METOJl TO3HaHMs: HaAOIIOJEHUE, IOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIJABIKEHHE TIMIIOTE3,
SKCIEPUMEHT 10 IPOBEpKE THUIOTe3, OO0bsACHeHHe HalOmonaemoro sBieHus. OmnucaHue
(bU3NYECKUX ABJICHUN C TIOMOLIbIO MOJETIEH.

JleMoHcTpaluu (¢ noApoOHBIMU KOMMEHTApUSIMU [IE1arora, MCIoJib30BaHUEM COXPAHHBIX
aHAJIN3aTOPOB, U3YYEHUEM MOJEJIEeH U MaKEeTOB).

1. MexaHnyeckue, TEMI0BbIe, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIE SIBJICHHUS.

2. @dusnueckue MNpuOOpPsl W TMpoleaypa NPSMBIX H3MEPEHHH aHAJOTOBBIM U
U(GPOBBIM TPUOOPOM.

JIaGopaTopHble pabOThl U ONBITHI IPOBOATCA C YUETOM KOMIIEHCATOPHBIX BO3MOXKHOCTEH
CJIENBIX 00YYarOMIMUXCS:

1. OmnpeneneHue LEHbl  JIeIEHUS  IIKaldbl  HM3MEpPUTENbHOTO  mpubopa (¢
UCIOJIb30BAHNEM M3MEPHUTEIBHBIX HHCTPYMEHTOB C pelibe(hHON MHANKAIIUEH).

2. N3mepenune paccrosiHuil (C MCMOIB30BAHUEM H3MEPHUTEIBHBIX MHCTPYMEHTOB C
penbedHON MHIMKAIHEH).

3. N3mepenne o6bema )KUIKOCTH (C UCTIOIb30BAHUEM CTaKaHa ¢ PeIbeQHOM KO,
MHJUKAaTOpa YPOBHS JKMJAKOCTH, B Iapax €O CIENBIMH C OCTaTOYHBIM 3PEHHUEM, KOHTPOJIb
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pe3ysibTaTa U3MEPEHUsS C MOMOIIBIO [IE1arora) U TBEPJOro Tena (C HOMOIIbI0 HHCTPYMEHTOB C
penbedHON MHIUKAIHEH).

4. Onpenenenne pa3MepoB MaiblX Tell (C MCIOJIB30BAHMEM HWHCTPYMEHTOB C
penbeHON UHANKAIICH ).
o. N3mepenue temmeparypbl NPy MOMOIIM KUIAKOCTHOTO TEPMOMETPA U JaTYMKA

TeMreparypsl (B mapax CO CJIENbIMH C OCTATOYHBIM 3PEHHUEM WJIM CIA0OBUISIIMMHU, KOHTPOJIb
pe3ysibTaTa U3MEpPEHHsI C TOMOLIbIO NIEAArora).

6. [IpoBeaenue ncciietoBaHus MO NPOBEPKE TMIOTE3bI: JAIBHOCTD IMOJIETa IIapUKa,
OpOIIEHHOTO TOPU3OHTAIBHO, TEM OOJIbIIE, YeM OOJIBbIIE BHICOTA ITYCKA.

Paznea 2. [leppoHauyanbHble CBeJleHUS 0 CTPOCHUH BellecTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJbI, UX pa3mepbl OTMbBITH, JOKA3bIBAIOIIHNE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBmwxenue dactuil BemiecTBa CBSA3b CKOPOCTH JBWKEHHUS YACTUIl C TeMIIEpaTypou
bpoyHoBckoe nBwxkenue, muddy3us BzaumonelcTBHe dYacTHI] BEUIECTBA: NPUTDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, JKHUIKOCTEH M  TBEPIbIX
(kpuctaynueckux) Teld. B3anmMocBsS3b MeXAy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM CTpoeHreM. OCOOCHHOCTH arperaTHBIX COCTOSHUHN
BO/IBL.

JlemoncTparmu (¢ moapoOHBIMI KOMMEHTAPHSIMHU TI€Iarora, HCTII0JIb30BaHIUEM COXPAHHBIX
aHAJIM3aTOPOB, U3yYCHUEM MOJICIICH U MaKETOB).

1. Ha6mronenne 6poyHOBCKOTO JTBUKEHUS.
2. Ha6mronenue quddysun.
3. HaGnronenue siBiaeHuM, OOBSICHSIIONIUXCS TPUTSHKEHUEM WIH OTTAJIKUBAaHUEM

YaCTHI[ BEIIECTBA.
JlaGopaTopHbIe paObOTHI U OIBITHI IPOBOJIATCS C Y4ETOM KOMIICHCATOPHBIX BO3MOKHOCTEH
CJIETIBIX OOYJarOIINXCS:

1. OrneHka quaMerpa aToMa METOJIOM PSIJIOB.
2. OMnBITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHHMSI TA30B.
3. OnbITH IO OOHAPYKEHHIO JICHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSHKCHUSI.

Paznen 3. /IBu:keHue U B3auMoOAeicTBHE TeJl.

Mexanuueckoe naBuxkeHue. PaBHOMepHOe M HepaBHOMEpHOE aABMkeHUEe. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBUKEHHUH. Pacder 1myTu 1 BpeMeHU IBUKEHHUS.

SBnenue uHepuuu. 3aKOH MHepUUU. B3amMopeicTBHE Ten Kak MpUYMHA W3MEHEHHS
CKOpPOCTH JBWKEHHMs Tel. Macca kak Mepa umHepTHOcTH Tena. [lmoTHocth BemectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00beMa BEIECTBA.

Cuna kKak XapakTepuCTHKa B3aumojeucTBus Ten. Cuiia ynpyroctd M 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHNE TATOTEHU U cuila TshkecTH. Cuila TSHKECTH
Ha apyrux ianerax. (MC) Bec tena. HeBecomocTs. CrojkeHue CHII, HAMPABICHHBIX MO OJHOM
npsiMoii. PaBHoaelicTByromas cui. Cuna tpenusi. TpeHue CKOJIbKEHUs U TPEHUE MoKos. TpeHue
B npupoe u texuuke. (MC)

JlemoHcTparmu (¢ moApoOHBIMA KOMMEHTAPHUSIMH TIEAarora, HCTIoIb30BaHUEM COXPAHHBIX
aHAIIM3aTOPOB, U3YUYEHUEM MOJIENEH U MaKETOB).

Habmroenne MexaHu4eckoro IBHKEHUS Tena.

H3mMepeHnne CKopoCTH MPSAMOJIMHENHOTO JBUKECHMUS.
Habnronenue sBiIeHMsS] HHEPITUH.

Habmronenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUU TeTl.
CpaBHeHHME MacC N0 B3aUMOJIEHCTBUIO TEIL.

CrnoxeHue cuil, HalpaBJIEHHBIX M0 OJIHON IPSIMOM.

Ha60paTopHLIe paboTHI U OMBITHI MPOBOISATCS C Y4ETOM KOMITEHCATOPHBIX BO3MOXKHOCTEH
CJIETIBIX 00YYaIOIUXCSI:

curwhdE



1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JBIDKEHUS (LIapHKa B )KUIKOCTH, MOICIH
AIIEKTPUYECKOTO aBTOMOOMJIS U T.I1.).

2. Omnpenenenre cpeHEN CKOPOCTU CKOJIbKEHUS OpyCKa WM IIapuKa 10 HAKIOHHOM
IUIOCKOCTH.

3. OmnpezneneHue IIOTHOCTU TBEPAOIO TeA.

4. OmnbITHL, JEMOHCTPUPYIOIINE 3aBUCHMOCTh PACTSDKEHUS (AedopMarin) npy>KuHbI
OT MPUJIOKEHHOMN CUJIBL.

o. OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJILKEHUSI OT BEca Tella

U XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEM.

Pasnen 4. /laBjieHue TBepaAbIX TeJl, }KHAKOCTEH M ra3oB.

Hasnenne. CriocoObl yMEHBIIICHUS U yBETIMUEHHSI 1aBlieHus. J{aBienue raza. 3aBHCUMOCTh
JaBJICHU ra3a oT 00beMa, TeMiieparypsl. [lepenaya naBineHust TBEpAbIMU TEIaMHU, )KUIKOCTSIMH U
razamu. 3akoH [lackans. [IlHeBMaTmueckue MalIuHbl. 3aBUCUMOCTh JaBJIEHMS JKUJIKOCTH OT
ryounbsl.  [wapocratmueckuit  mapagokc. CooOmiaromuecs —cocynsl.  ['mapaBimdeckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atmocdepHoe maBieHue. [I[pUUMHBI CyIIECTBOBAaHUS BO3IYIIHOM
o6onoukn 3emnu. OnbiTr Toppuuennu. M3mepenue atrmochepHOro aBiieHHsA. 3aBUCUMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hepHOTO TaBJICHHS.

JleiicTBHE )KUAKOCTH U ra3a Ha MOT'PY’KEHHOE B HUX Telo BrlTankuBaromas (apxumMe0Ba)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

JlemoHcTparmu (¢ moipoOHBIMA KOMMEHTAPUSMU MEAarora, MCIoIb30BaHHEM COXPaHHBIX
aHAIN3aTOPOB, U3YYCHUEM MOJIENICH U MAaKETOB).

1. 3aBUCHUMOCTb JIaBJICHUS Ta3a OT TEMIIepaTyphI.

2 [lepenaua naBiaeHUs )KUIKOCTHIO M Ta30M.

3 Coo0mmaronmecs: CoCybl.

4, IMaapaBnuueckumii mpecc.

5 [IposiBnenne neiicTBUs aTMOC()EpPHOTO AABICHUSI.

6. 3aBUCHMOCTh BBITAIKHUBAIONICH CHIIBI OT 00ObeMa MOTPY)KEHHOW YacTH Tella U
IJIOTHOCTH XKUAKOCTH.

7. PaBeHCTBO BBITANKUBAIOIIEH CHIIBI BECY BHITECHEHHOM YKUIKOCTH.

8. VYcnoBue miuaBaHus TeN: IUIABAHME WM TMOTPYKEHUE Tl B 3aBHUCHUMOCTH OT

COOTHOIIECHHUS INIOTHOCTEH TejIa 1 KHNIKOCTH.
Ha6opaTopHHe pa6OTBI H OIIBITBI IPOBOJATCA C YAETOM KOMIICHCATOPHBIX BO3MOKHOCTEH
CJICTIBIX o6yqafou11/1xc;1 .

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJie OT oObeMa MOTPYKEHHOU B
JKHIKOCTh YaCTH TeJa.

2. Omnpenenenre BHITAIKUBAIOIICH CHIIBI, JIEHCTBYIOIIEH Ha TeNo, MOTPYKEHHOE B
JKUIKOCTE.

3. [IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIONICH CUJIBI, JEHCTBYIOIIEH Ha TENO B
JKMIKOCTH, OT MacChI TeJa.

4, OnBITHI, IEMOHCTPHUPYIONINE 3aBUCUMOCTh BBITATKHBAIOIIECH CHJIBI, IEHCTBYIOIIEH

Ha TeJIO B XMJKOCTH, OT 00beMa MNOTrPYXKEHHOH B >KHUIKOCTh YaCTH Telda U OT IUIOTHOCTU
KHUAKOCTH.

5. KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHUE JIOJKH U OIPEICIICHUE €€
IPY30II0bEMHOCTH.

Pazgen S. PaGoTa m MOIIHOCTB. JHeEprus.

Mexanunueckasi pabota. MOITHOCTb.

IIpocTble MexaHU3MBI: pblyar, 010K, HaKIOHHAas INIOCKOCTb. [IpaBuiio paBHOBECHS pblyara.
[IpumeHeHune mpaBuia paBHOBECHS pblyara K ONOKy. «3os0oToe mpaBuiio» MexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocTbie MeXaHM3MBI B OBITY M TEXHUKE.



Mexannueckas sHeprus. Kunernueckas M mnoTeHIManbHas 3Heprus. lIpeBpamenne
OJIHOTO BUJa MEXaHUYECKOM 3HEPTUHU B APYroil. 3aKOH COXpAaHEHUs SHEPTUU B MEXAHUKE.

JlemoHcTparumu (¢ moApoOHBIMI KOMMEHTApUSIMU MIEIarora, HCIoJib30BaHHEM COXPAHHBIX
aHAJIN3aTOPOB, U3YYCHUEM MOJIENIel U MAKETOB).

1. [IpuMepsl NPOCTHIX MEXAaHU3MOB.

JIaGopaTopHbIe pabOTHI U OIBITHI IIPOBOSITCS C YUETOM KOMITIEHCATOPHBIX BO3MOKHOCTEH
CJIEIIBIX 00YYaIOMINXCSI:

1. Omnpenenenue pabOTHl CHIBI TPEHHUS IMPH PABHOMEPHOM JBIKCHHU Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUl paBHOBECHS pblyara.
3. N3mepenue KIIJ] HakKIIOHHOM TUIOCKOCTH.
4. N3yuenne 3ako0Ha COXpAHEHUS MEXAaHUYECKOM SHEPTUH.
9 kaace

Paznen 6. TenioBble siBaeHHS.

OcHOBHBIE TIOJIO’KEHUST MOJIEKYIISIPHO-KHHETHUECKON TEOPUH CTPOEeHHUs BellecTBa. Macca
Y pa3Mepbl aTOMOB U MOJIeKYJ1. OTBITHI, MOATBEPKIAIONTNE OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO -
KUHETUYECKON TEOPHH.

Mogenu TBepI0TO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammudyeckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIAPHO-KMHETHYEeCKOW Teopuu. (CMauyWBaHME€ W KanWUIApHBIE sBJIEHUs TerioBoe
pacIIupeHne u cKartue.

Temmnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIIJIOBOTO JIBMKEHHS YACTHII.

Bayrpennsis sHeprusi. CriocoObl M3MEHEHHUs] BHYTPEHHEW JHEPruu: Terwionepenada u
coBeplieHre padboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, H3TyYEHHE.

KommuectBo TerwioTel. YienbHass TEIUIOEMKOCTh BeEIIECTBA. 1eII000MEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TeIUIoBoro OanaHca. [lnaBrnenue u oTBepleBaHHE KpPUCTATLTMYECKHX
BEIIIECTB. Y eNbHAs TeruioTa masieHus. [lapoobpasoBanue u konaeHcamus. Mcnapenue. (MC)
Kunenue. VYnpenpHas Temiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHUIICHHS OT
aTMocdepHoro naBiaeHus. BraxHocTh BO3ayxa.

DHeprus TOIIMBA. Y IeibHasl TEMJI0Ta CTOPAHMUSL.

[Tpunnumer pabotel TemmoBbix apurareneid. KIIJ[ termmoBoro asurarens. TermmoBeie
JIBUTATENH M 3alIuTa okpyxaromieit cpenpl. (MC)

3aKOH COXpaHEeHUsI U MPEBPALIEHHS SHEPTUHU B TEIUIOBBIX mpoieccax. (MC)

Jemonctparmu (¢ noApoOHBIMA KOMMEHTAPUSMU [1€Jarora, UCIojIb30BaHUEM COXPAHHBIX
aHAJIM3aTOPOB, U3YUYEHUEM MOJIENEH U MaKETOB).

1. Habntonenue 6poyHOBCKOTO JBHKEHUSI.

2. Hab6monenue nuddysun.

3. HabmoieHne SBJICHUM CMaYyMBaHUS M KAIMJUISIPHBIX SIBJICHHM.

4, HabimoieHne TemioBoro paciimpeHus Tell.

5. W3MmeHeHne JaBicHHS Tra3a INpH HM3MEHEHMH oO0ObeMa W HarpeBaHUU WM
OXJIQXKICHHH.

6. [IpaBuna u3mMepeHus: TeMmepaTypsl.

7. Buner Ternonepenaym.

8. Oxnaxk/iIeHue Mpu COBEPIICHUHN PAOOTHI.

9. Harpeanue npu coBepiiieHUN pabOThl BHEUTHUMH CHUIIAMH.

10. CpaBHEHUE TEII0 EMKOCTEH pa3TUYHbBIX BEUIECTB.

11. HabGnronenue kumneHus.

12. Habmroenne noctosHCTBa TeMIIEpPATyphl MPH TUIABIICHUU.

13. Moenu TeIIOBEIX ABUraTENIEN.

Ha60paTopHLIe pa6OTBI H OTIBITBI IPOBOJATCAA C YICTOM KOMIICHCATOPHBIX BO3MOXKHOCTEH
CJICTIBIX 06y11a101u1/1xc;1:



1. OnbITE IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO MPUTKEHHUS.

2. OnpIThI 10 BhIpAIIMBaHUIO KPUCTANIOB IIOBAPEHHOM COJIM WK caxapa.

3. OnbITEl IO HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX
TeNl.

4. Ornpenenenue JaBieHus BO3Ayxa B OAJUIOHE MITIPHUIIA.

o. OmnbITHL, TEMOHCTPUPYIOIIUE 3aBHCUMOCTD JIABJICHUS BO3IyXa OT €ro o0bema u
HarpeBaHus WIH OXJIaKICHUSL.

6. [IpoBepka TUNOTE3bl JIMHEHHOW 3aBUCHUMOCTH JUTMHBI CTOJIOMKA JKHUIKOCTH B
TEPMOMETPUUECKON TPyOKE OT TEMIIEpaTyphI.

1. Habntoienue u3meHeHus: BHyTpEHHEN HEpruu Teja B pe3yibTaTe TeIuIonepe1aun
1 pabOTHl BHEITHUX CHJI.

8. WccnenoBanue siBneHUs TeriooOMeHa NMpU CMEUIMBAHUM XOJIOJHOW M ropsdeit
BO/IBL.

9. Omnpenenenre KOJWYeCTBa TEIUIOTHI, MOJYYEHHOTO BOJOW NpPHU TEIIOOOMEHE ¢
HarpeThlM METaNINYECKUM LIUJIUHAPOM.

10. Onpenenenre yaenbHONW TEINIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npouecca ucnapeHusl.

12. OnpeneneHrne OTHOCUTENIBHON BIIAJKHOCTH BO3/yXa.

13. Ornpenenenne yaeIbHON TEMJIOTHI IIJIaBICHUS JIb/IA.

Pa3znesn 7. DiiekTpruyeckne U MarHuTHbIE SIBJICHUSI.

Onextpusaius Ten. /[Ba pona snekTpuyeckux 3apsnoB. B3aumoneicTBue 3apsKEHHBIX
ten. 3akoH KyroHa (3aBHCUMOCTD CHJIBI B3aMMOICHCTBHS 3apsDKEHHBIX TEJT OT BEJIMYUHBI 3aPsI0B
Y PaCCTOSTHUS MEXKIY TCIIaMH ).

DIeKTpudeckoe noJie. HanmpspkeHHOCTh AnekTpuyeckoro mosts. [IpuHuun cyneprno3uunu
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenn snekTpudeckux 3apsAnoB. DJIEMEHTAapHBIN AyeKTpuueckuil 3apsan. CrpoeHue
atoma. [IpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXpAaHEHUS AJIEKTPUUECKOro 3apsa.

DJIEKTPUYECKUI TOK. YCIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOTO ToKa. McTouHMKM
MOCTOSIHHOTO TOKa. JIeWcTBUSA 3IEKTPUYECKOTO0 TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHWTHOE).
DNEKTPUUYECKUN TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuyeckas 1enb. Cuia Toka. OyekTpuuyeckoe HampsbkeHue. ConmpoTHBIIECHUE
MPOBOJHKKA. YJIEIbHOE CONPOTUBJICHHE BemecTBa. 3akoH Oma 118 ydacTka LeMu.
[TocnenoBarensHOE U MapauIeIbHOE COSTMHEHUE TPOBOTHUKOB.

PaboTta m MomHOCTH 3neKTpudecKkoro Toka. 3akoH Jlkoyns— JleHma. DnekTpudeckue
LENU ¥ MOTPeOUTENN AIeKTpUIecKoi sHeprun B ObiTy. KopoTkoe 3aMbIkaHue.

[TocTosiHHbIe MarHuThl. B3anMmonelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJIe.
MarnutHoe noJje 3eMJId U ero 3HaueHue AJs KU3HU Ha 3emute. OnbIT DpcTena. MarHuTHoOe nojie
ANIEKTPUYECKOro Toka. [I[puMeHeHue 31eKTpOMarHuToB B TeXHUKE. J[eficTBUE MarHUTHOTO MOJIs
HAa TMPOBOJHUK C TOKOM. OJEKTPOABUraTelb IOCTOSHHOTO ToKa. lMcrmonb3oBaHue
AIIEKTPOIBUTaTeNel B TEXHUYECKUX YCTPOICTBAX M HA TPAHCIIOPTE.

Onpitel  @apanes. SIBieHue dSIEKTpOMarHUTHOW uHAyKuuu. IlpaBuno Jlenna.
OnektporeHepatop. CrnocoObl TOMYyYEHHUS JIEKTPUYECKOW HHEPruu. ODIEKTPOCTAHIIMU Ha
BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUH.

JlemoHcTparmu (¢ moApoOHBIMA KOMMEHTAPUSIMU MEAarora, HCIoIb30BaHHEM COXPAaHHBIX
aHAIIM3aTOPOB, U3YUYEHUEM MOJIENEH U MaKETOB).

DnekTpu3anus Teil.

JIBa pojia ANEeKTpUUECKUX 3apsA0B M B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
YCTpOUCTBO U IEUCTBUE DJIEKTPOCKOIIA

DNeKTpOoCTaTUYECKass UHYKIIUS.

3aKOH COXpaHEHUSs ANEKTPUUECKUX 3apsJI0B.

[IpoBOAHMKY U AUDITIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUMI 3JIEKTPUUYECKOTO MO,

Noogk~whPE
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8. HMcToyHMKM OCTOSTHHOTO TOKA.

9. JlefcTBUS 3IIEKTPUUECKOTO TOKA.

10. DNEKTPUUECKUHN TOK B )KUJIKOCTH.

11. I"a30BrIi1 pazpsn.

12. N3mepenue cuiibl TOKa aMIEPMETPOM.

13. N3mepenune 31eKTpruuecKoro HaupspKEeHUs. BOJIBTMETPOM.

14. Peocrar n marazuH cOpOTHBIICHHM.

15. B3anmoeiicTBre OCTOSTHHBIX MarHUTOB.

16. MonenpoBaHue HEBO3MOXHOCTH Pa3/I€IeHUs OJIIOCOB MarHUTA.

17. MonennpoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19. MarunuTHO€ 10Jie TOKa DJIEeKTPOMArHuT.

20. JleiicTBre MarHUTHOT'O TOJISl HA MPOBOJIHUK C TOKOM.

21. DNeKTpOoABUTaTENb OCTOSIHHOTO TOKA.

22. HccnenoBanue siBieHUs 3IEKTPOMArHUTHOM MHIYKIINH.

23. Omnbrter @apages.

24, 3aBUCHUMOCTh  HAampaBi€HHs HMHAYKIMOHHOTO TOKAa OT  YCIOBHHM  €ro
BO3HUKHOBEHHS.

25. DneKTporeHepaTop NOCTOSIHHOTO TOKA.

JlaGopatopHble pabOThI U OMBITHI MPOBOJIATCS C YUETOM KOMIIEHCATOPHBIX BO3MOKHOCTEH
CJIETIBIX OOYJarOIINXCS:

1. OnbITHI 10 HAOMIOIEHUIO ANIEKTPU3ALMU TE UHAYKIIMEH U IPH CONMPUKOCHOBEHHH.

2. UccnenoBanue neicTBUS AIIEKTPUUECKOTO MOJISI HA TPOBOJHUKHU U TUAIIEKTPUKU.

3. COopka u mpoBepKa pabOThI AIMEKTPUIECKOH IIETTH MOCTOSTHHOTO TOKA.

4. W3mepeHue u peryampoBaHue CUIIbI TOKA.

5. N3mepenue u perynupoBaHue HapsKEHUS.

6. HccnenoBanme 3aBUCUMOCTH CWIJIBI TOKa, MOYIIErO0 Yepe3 pe3ucTop, OT
CONIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbITEl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTUBICHUS
MIPOBOJIHUKA OT €ro JJIMHBI, IJIOIIAU ONEPEYHOTO CEUEHHS U MaTepHaa.

8. [IpoBepka npaBuiia CII0KEHUS HANPSHKEHUN MPU MOCIEA0BATEIBHOM COEMHEHUN
JBYX PE3UCTOPOB.

9. [IpoBepka npaBuia AJisg CUIIbl TOKA MIPU NAPAJIIETBHOM COECMHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOP.

11. Ornpenenenre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. HccnegoBanue 3aBUCMMOCTH CHJIBI TOKa, WAYLIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13. Omnpenenenue KIIJ[ narpeBarensi.

14. HccnegoBanne MarHuTHOTO B3aMMOJICHCTBUSI IOCTOSIHHBIX MarHUTOB.

15. N3ydyeHre MarHUTHOTO TOJS MOCTOSHHBIX MAarHUTOB IMPH UX OObEIUHEHUH H
pa3zieneHun.

16. HccnenoBanue neicTBUS DIIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OneITHI, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIBI B3aMMOJCHUCTBMSI KaTYIIKH C
TOKOM M MarHUTa OT CUJIbI TOKA M HAIlpaBJICHNs TOKa B KaTYIIIKE.

18. W3ydeHne nelcTBUsl MarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue 1 n3ydeHue padoThl AJIEKTPOABUTaTEs.

20. N3mepenue KIIJI anexTpoaBurareabHOM yCTaHOBKH.

21. OnBITHI IO UCCIIEIOBAHMIO SBJICHUS 2JIEKTPOMAarHUTHOM MHAYKIIMU: UCCIIEI0BAHNE

W3MEHEHHUN 3HaueHUs U HalTpaBJICHUS UHAYKIUOHHOI'O TOKA.

10 xkiacc
Pa3zgen 8. Mexanndeckue siBJICHHUS.



Mexannueckoe ABmxeHue. MatepuanbHas Touka. Cucrema orcyera. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBW)KECHMs. PaBHOMepHOe mnpsMoiuHEHHoe nABukeHue. HepaBHomepHOe
npsiMoJiMHENHOe JBMKeHHe. CpenHsisi M1 MTHOBEHHAs CKOpPOCTb Tejla IpU HEPABHOMEPHOM
JBUKECHUMU.

Yckopenue. PaBHOyckopeHHOE TpsiMOJIMHEHOE BMkeHue. CBoOoHOE najeHue. OmnbITh
lNasmnes.

PaBHOMEpHOE JBMKCHHE 1O OKPYKHOCTH. Ilepnon u yactora oOpamenus. Jlunelinas u
YIJIOBAsi CKOPOCTH. LIeHTpoCcTpeMUTEIBHOE YCKOPEHHE.

[IepBbiit 3akoH HprotoHa. Bropoii 3akoH Herorona. Tpernii 3akon Herotona. IIpunnun
CYIIEPIIO3UIIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUsI CKOJIbKEHHUsS, CUja TPEHUS
MIOKOSI, IpYT€ BUJIbI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpEeHHE CBOOOJHOTO TMaJeHUs.
HBuxenue muaHer Bokpyr Comnua. (MC) IlepBas kocmuueckass ckopocTh. HeBecoMocTh u
MIEPErPY3KHU.

PaBHOBecue marepuanbHO ToukH. AOCOJIIOTHO TBEpAOE Telo. PaBHOBEcHE TBEPIOTO Tea
C 3aKpEIJICHHOW OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. M3menenne umnynbsca. Mmiynbe cuiibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeaktuBHoe aBmwxenue. (MC)

Mexanudeckasi paboTa U MOIIHOCTh. PaboTa cui TspKecTH, ynpyrocTtH, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHnManbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHunaneHas 3Heprus cxkarod npyxuHsl. Knnetnueckas sHeprus. Teopema 0 KHHETHYECKOMN
SHEPruu. 3aKOH COXPaHEHUs] MEXaHUYECKOM SHEPTHH.

JlemoHcTparmu (¢ moApoOHBIMA KOMMEHTAPUSIMU MIE€Aarora, UCIoIb30BaHHEM COXPaHHBIX
aHaAJIN3aTOPOB, U3YUYEHUEM MOJIENEeN U MAaKETOB).

1. Habntonenne MexaHMuecKkoro ABUKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCYETA.

2. CpaBHeHME MyTel U TPACKTOPHI ABUKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIIBHO
Pa3HBIX TEJI OTCYETA.

3. N3mepenne CKOpPOCTH W YCKOPEHUS MPSMOJIMHEHHOTO JIBHYKCHUS.

4, HccnemoBanue Npru3HAKOB PaBHOYCKOPEHHOTO JIBHYKCHUS.

5. Habimoienne ABYKCHHS Tea M0 OKPYKHOCTH.

6. HabOmoienne MeXaHWYeCKHUX SIBJICHHUH, IPOUCXOJAIIMX B CHCTEME OTCYETa
«Tenexka» npu ee pAaBHOMEPHOM U YCKOPEHHOM JIBHOKEHUH OTHOCHTEIBHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTh YCKOPECHHMSI TeJIa OT MacChl TeJia U JICHCTBYIOIIEH Ha HETO CHJIBL.

8. Habumoienne paBeHCTBa CHJI PH B3aUMOICHCTBHH TEJI.

9. W3meHeHue Beca Tena npyu YCKOPEHHOM JIBHYKEHHH.

10. [lepenaya uMIyabca mpu B3aMMOICHCTBHH TEll.

11. [IpeoOpa3oBaHus SHEPTUHU IPU B3aMMOCHCTBHH TEJL.

12. CoxpaHeHHe UMITyIIbCa TIPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIIPYTrOM B3aUMOJCHCTBUU.

14, HaGnronenne peakTHBHOTO JIBHXKCHHS.

15. CoxpaHeHHe MEXaHHUECKON PHEPTHH MPU CBOOOTHOM IaICHUH.

16. CoxpaHeHHe MEXaHMYECKOW DSHEpPruHM TpH IBWXKEHUM Tella TOJ JAeHCTBUEM
TIPY)KUHBI.

Ha6opaTopHLIe pa6OTI>I H OIIBITBI IPOBOAATCA C YICTOM KOMIICHCATOPHBIX BO3MOKHOCTEH
CJICTIBIX o6yqafonmxc;1:

1. KonctpynpoBanue TpakTa ajisi pa3roHa U JaldbHEHIIEr0o paBHOMEPHOTO JTBUKEHUS
[IapyKa WU TeTIEKKH (C TOMOIIBIO CIIEIUATBHO IallTUPOBAHHOTO KOHCTPYKTOPA).

2. Omnpenenenue cpeHell CKOPOCTH CKOJBKEHUSI OpyCKa WIIH JBMKECHUS [IapUKa 110
HaKJIOHHOM MJIOCKOCTH.

3. Ornpezenenre yCKOpPEHHs TeJla MPU PaBHOYCKOPEHHOM JABM)KEHUU 110 HAKJIOHHOU
MIOCKOCTH.
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4. HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBHKEHUU
0e3 Ha4aJIbHON CKOPOCTH.

5. [TpoBepka TUMOTE3bI: €CIM NPU PABHOYCKOPEHHOM JIBH)KEHHH O€3 HavaibHOM
CKOPOCTH ITYTH OTHOCATCA KaK psAJ]l HCUCTHBIX YUCCII, TO COOTBECTCTBYIOIUC ITPOMECIKYTKH BPCMCHHU
OJHUHAKOBBI.

6. HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUSI CKOJBXEHHS OT CHJIBI HOPMAJIBHOTO
JaBIICHHSL.

1. Omnpenenenne ko3 duimenTa TpeHus: CKOIbKEHHS.

8. Omnpenenenne )KeCTKOCTU TPYKHHBI.

9. Omnpenenenue pabOTHl CHJIBI TPEHUS INPH PABHOMEPHOM JBIDKEHHH Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Onpenenenre paboOThl CHIIbI YIPYTOCTH MPH MOJBbEME TPy3a C HCIOJIb30BAHUEM
HETIOIBM’KHOTO U TIOJIBIPKHOTO OJIOKOB.

11. H3ydeHune 3aKk0Ha COXpaHEHHUS SHEPTHUH.

Pasznen 9. Mexanuveckue KoJjieOaHus U BOJIHBI.

KonebarenbHoe npmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHHI: MEpPHOJ, 4acToTa,
aMIMTyna. MareMatudecKuil M NpPYKMHHBIM MasTHUKM. lIpeBpamienwe »Heprum Ipu
K0JIe0aTEIHLHOM IBMKEHNH.

3aryxatonue koiebanus. BeiHyX/1eHHBIe KoNeOaHus. Pesonanc. MexaHn4yecKkue BOJIHBIL.
CaolicTBa MexaHMYeCKHX BOJIH. [IpooJibHBIE U TTOTIEpEYHbI€ BOJHBI. J{JTMHA BOJIHBI M CKOPOCTh
ee pacpocTpaHeHusa. MexaHnueckue BOJIHBI B TBEPJOM Telne, ceiicmuueckue BoHbl. (MC)

3Byk. ['pomMKkoOCTh 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u yapTpa3ByK.

JemoHcTparwu (¢ moapoOHBIMI KOMMEHTAPHUSIMHU T€/Iarora, UCMOoJIb30BaHUEM COXPAaHHBIX
aHaAJIN3aTOPOB, U3YUYEHUEM MOJIENEN U MAaKETOB).

Ha6nronenue konebanuii Tl Mo 1eWCTBUEM CHITBI TSHKECTH M CHITBI YIIPYT'OCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN 1 pe30HaHCA.

Pacrnipoctpanenuie mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTUYECKHI PE30HaHC.

JlaGopatopHble pabOThI U OIBITHI POBOJIATCS C YUETOM KOMIIEHCATOPHBIX BO3MOKHOCTEH
CJIETIBIX 00YYarOLIUXCSI:

ogakrwnpE

1. Omnpenenenre 4acTOTHI U Neproia KojaeOaHu MaTeMaTUYECKOTO MasiTHUKA.

2. Omnpenenenre 4acToThl U Mieproia KojaeOaHu Npy>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TepHOJa KOJICOaHU MOABEIICHHOTO K HUTH rpy3a
OT JUIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH IepHOJa KoJeOaHUN MPYKUHHOTO MAasTHUKA OT
Macchl rpysa.

5. [IpoBepka HE3aBUCUMOCTH TEpHOJIa KoJIeOaHH rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpysa.

6. OnepIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpUOJa KOJeOaHUN MPYKMHHOTO
MasiTHUKA OT MacChl IPpy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenne yckopeHHUst CBOOOHOTO MaJeHuUs.

Pazgen 10. D1eKTpOMarHuTHOE 10JIe M JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMarHUTHOE NOJIe. DJIEKTPOMAarHuTHbIE BOJIHBL (CBONCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana s3nekTpoMarHuTHBIX BOJH. Mcnonp30oBaHKe 37I€KTPOMAarHUTHBIX BOJIH Ul COTOBOM
CBsI3M. DJIEKTPOMAarHuTHas1 pupoaa ceera. CkopocTs cBeTa. BoaHOBEIE CBOMCTBA CBETA.

JlemoHcTpaiumu (¢ moApoOHBIME KOMMEHTApUSIMU MIEIarora, MCIoJib30BaHUEM COXPAHHBIX
aHAJIN3aTOPOB, U3YUYEHUEM MOJIENIEH U MAKETOB).

1. CBolicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BousHOBBIE CBOMCTBA CBETA.
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JIaGopaTopHble pabOThI U OMBITHI IPOBOATCS C YUETOM KOMIIEHCATOPHBIX BO3MOXKHOCTEH
CJICIIBIX 00YYaIOMINXCSI:
1. N3yuenne cBOMCTB JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO TenedoHa.
Pasnen 11. CBeroBbIe SIBJICHUS.
JlyueBas mognenp cera. Mcrounuku cera. [IpsAMosMHEHOE paclpOCTPaHEHUE CBETA.
3armenus Connua u Jlynsl. Otpaxkenue cBerta. [1nockoe 3epkasno. 3akOH OTpa)KEHHUS CBETA.
[Ipenomnenue cBera. 3aKoH NpesomieHus cBera. [1ojiHoe BHYTpeHHEe OTpaXKEHUE CBETA.
Hcnonp30BaHuE MOJTHOTO BHYTPEHHETO OTPAYKEHHS B ONITHYECKUX CBETOBOIAX.
JIunza. Xon myweil B smH3e. OnrHyeckas cuctema (oToammapara, MHKPOCKONA M
teneckomna. (MC) I'na3 kak ontuyeckas cuctema. buzopykocTs U 1anbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. OnbiTel HptoToHa ClOXKEHHE CIIEKTPaTbHBIX [[BETOB.
Jucnepcus cera.
JlemoHcTparmu (¢ moApoOHBIMI KOMMEHTAPHUSAMHU T€/1arora, NCIoJIb30BaHHEM COXPaHHBIX
aHAIN3aTOPOB, U3YYCHUEM MOJIENICH U MAKETOB).
[IpsimonuHENHHOE pacpOCTpaHEHHUE CBETA.
OTtpaxeHue cBera.
[Tonyuenue n306paxeHuit B JIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.
OnTHYecKui CBETOBO/I.
Xon tydeii B coOuparomei JTruH3e.
XoJ Iydel B paccenBaroleH JIMH3E.
[Tonyuenue n306pakeHH ¢ TOMOIIBIO JINH3.
[punnun neiictBus doroanmnapara, MUKpPOCKOTA U TEJIECKOTA.
0. Monens riaasa.
11. Paznoxenne 6enoro cBeTa B CIIEKTP.
12. [Tony4yenue 6emoro cBeTa MpU CJIOKEHUH CBETA PAa3HBIX I[BETOB.
JlaGopatopHbie pabOTHI U OTBITHI MPOBOJATCS C YUETOM KOMIIEHCATOPHBIX BO3MOKHOCTEH
CJIETIBIX OOYJarOIINXCS:

BOoooo~Noa~wWdE

1. HccnenoBanue 3aBHCUMOCTH YTiIa OTPaXCHUSI CBETOBOTO JIyda OT yIJia TaIeHHs.

2. N3yueHne xapakTepuCTHK H300paKeHUs IPEMETa B ITIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yIJIa TIPEJIOMIICHUS CBETOBOTO JIyda OT yrJjla MaJeHus
Ha TPAHHUIE «BO3TYX—CTEKIION.

4, [Tony4yeHnue n300pakeHUI C MOMOIIIBIO COOMPAOIICH JTUH3HI.

5. Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHITBI COOMPAOIICH JTMH3BI.

6. OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

7. OnBITHI 110 BOCHPUSTHIO I[BETA MPEAMETOB MPU UX HAOIIOJEHUH Yepe3 LIBETOBBIC
(UITBTPBI.

Paznen 12. KBaHTOBEIC SIBJICHHUS.

OmnbiThl Pe3epdopaa u mianerapHas Mojens atoma. Mojens aroma bopa. Mcnyckanue u
IIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIE CIIEKTPHI.

PaguoaktuBHOCTh anbda, Oera W ramma-uziaydeHus. CTpoeHHE aTOMHOTO sIpa.
Hyknonnas Mozens aroMHOTO sigpa. M30Toms!.

PannoaktusHele npeBparieHus. [lepuos nomypacmnana aToOMHBIX saep. S nepHble peakiuuu.
3aKOHBI COXPAHEHHs 3apsiIOBOTO M MACCOBOTO 4YUCEN. DHEPrHs CBSA3M aTOMHBIX saep. CBssb
Macchl U sHepruu. Peakiuu cunTesa u aenenus suep. Uctounnku sneprun. Connua u 3se3a. (MC)

SnepHas sHepretuka. [leificTBUS paJloaKTUBHBIX U3JIydeHHH Ha skuBble opranu3msl. (MC)

JleMoHcTpaiuu (¢ moApoOHBIMI KOMMEHTApUIMU ME1arora, MCroJib30BaHUEM COXPAHHBIX
aHAJIN3aTOPOB, U3YUYEHUEM MOJIENIEH U MAKETOB).

1. CriexTpbl U3JIy4eHHS U TIOTJIONIEHHSL.

2. CriexTpbl pa3aMyHbIX ra30B.

3. Crektp Bogopoza.

4 Habnronenue TpexoB B kamepe Busbcona.
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o. PaboTa cueTunka HOHU3UPYIOUINX U3ITYICHUI.

6. Perucrpanus u3mydeHus IPUPOIHBIX MUHEPATIOB U MPOTYKTOB.

JIaGopaTopHblie pabOThI U OMBITHI IPOBOATCS C YUETOM KOMIIEHCATOPHBIX BO3MOXKHOCTEH
CJIEIIBIX 00YYaIOMINXCSI:

1. Habmroienue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIy4eHUSI.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUM YACTULIBI 110 TOPMO3HOMY IyTH (IO
dororpadusim).

3. H3mepenne paioakTUBHOTO (oHa.

IHoBTOpHTEILHO-00001AKOIIIUI MOIYIb.

[loBTrOopuTenbHO O0O0OOWIAIOIIMI  MOIY/Ib MpeJHA3HAYeH JUIsl CHUCTEMAaTHU3allud U
00001IeHUsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, IPHOOPETEHHOTO NP H3YYeHUHU
BCEro Kypca (PM3MKH, a TakXke JUIsl MOAroTOBKM K OCHOBHOMY rOCYJapCTBEHHOMY DK3aMEHY I10
¢buzuke U1 00yJaromuxcs, BBIOpaBIIMX 3TOT YU€OHBIN MPEIMET.

[Ipy wW3ydyeHHMH [aHHOTO MOJYJSl pealu3yloTCd U CHUCTEMaTHU3UPYIOTCS  BHUbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3YJIbTaTOB 00y4deHMs, (pOpMHpYyeTCs eCTeCTBEHHOHAy4dHas
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIEJAOBAHUS SIBICHUNW MNPUPOABI M TEXHUKH,
OBJIaJIEHUE YMEHUSIMHU OOBSICHATH (PU3MUECKUE SIBICHUS, TPUMEHSS MOJTyYeHHbIE 3HAHUS, pelIaTh
3aJlauM, B TOM YHUCJI€ KaYECTBEHHbIE U SKCIIEPUMEHTAIbHbBIE

[IpuHIMIHATBEHO NESTEIbHOCTHBIN XapaKTep AJaHHOTO pa3jiesa peannu3yeTcs 3a CUeT Toro,
YTO yyallluecs BBITIOJIHAIOT 33aJIJaHUs], B KOTOPBIX UM IpeIaraeTcs:

. Ha OCHOBE IMOJIyYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUECKUE
SIBJICHUS B OKPYXKAIOIEH MTPUPOJIE U TOBCETHEBHOMN KU3HU;

. UCIOJb30BaTh HAy4YHbIE METO/bl MCCIENOBAHUSA (PU3NYECKUX SBIECHUH, B TOM
4KCIIe AJI IPOBEPKU THIIOTE3 U MOIYYECHUS TEOPETUIECKUX BBIBOJIOB;

. OOBSICHATh Hay4HblE OCHOBBI HauOojee BAXHBIX IOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTHYECKOTO0 HMCIOJIb30BAHUS PA3JIMYHBIX MCTOYHHUKOB JHEPrUM Ha
OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SJHEPTHH.

Kaxxgas W3 TeM [NaHHOrO pasfena BKIOYAeT SKCIEPUMEHTAIBHOE MCCIEA0BAHNE
oOoOmmaroniero xapakrepa. Pa3zien 3aBepiaeTcst IpOBEAEHNUEM JAUArHOCTUYECKON U OLIEHOYHOM
paloThI 3a KypC OCHOBHOM ILIKOJIBL.

IJMIAHUPYEMBIE PE3YJBTATbBI OCBOEHHSI YYEBHOI'O IIPEJIMETA
«ODU3HUKA»

JINYHOCTHBIE Pe3yJIbTATHI

[TarpuoTryeckoe BOCIIMTaHHE:

° IPOSIBIIEHUE HHTEpeca K HUCTOPHUM M COBPEMEHHOMY COCTOSHHIO POCCHHCKOM
¢u3nveckoil HayKu;

° LIEHHOCTHOE OTHOILIEHUE K IOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB.

I'paxx1aHCcKO€ M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE!

° TFOTOBHOCTb K aKTMBHOMY YYacTHIO B OOCYXJE€HHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKHX MPOOIIeM, CBA3aHHBIX C MIPAKTUYECKUM MPUMEHEHNUEM JIOCTHKEHUHN (PU3MKH;

° OCO3HAHNE BKHOCTH MOPAJIBHO-3TUYECKUX IIPUHIUIIOB B JESITEIBHOCTH YYEHOTO.

DCTETUYECKOE BOCIIUTAHUE:

° BOCIIPHATHE OSCTETUYECKUX KauyecTB (pu3nyeckoil Hayku: €€ TapMOHHUYHOTO

MOCTPOCHUS, CTPOrOCTU, TOYHOCTH, IAKOHNUIHOCTHU

HCHHOCTI/I HAay4YHOI'O IO3HAHUA:

® OCO3HaHUC ICHHOCTH q)HBHqCCKOﬁ HAaYKHN KaK MOIITHOTO MHCTPYMCHTA IMO3HAHUA
MHUpa, OCHOBBI pa3BUTUA TCXHOJIOT Hﬁ, Ba)KHEHMIIIEH COCTaBIISIONICH KYJIBTYPHEI,

® Pa3sBUTUC HaquOﬁ J110603H3.TCJIBHOCTI/I, HHTCpPECa K HCCIeI0BaTEIbCKOM
ACATCIBHOCTH

cDOpMI/IpOBElHI/IC KYJIBTYPBI 310POBbIA U SMOIIUOHAJILHOTO 6JIaFOHOJIy‘{I/I${I
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° OCO3HAHME IIEHHOCTHM Oe3omacHOro obOpa3a KH3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXHOCTH MPaBUJI 0€30T1aCHOTO TIOBEJICHUS Ha TPAHCIIOPTE, Ha I0OPOTax,
C JIEKTPUYECKUM H TEIUIOBBIM 000PY/I0BaHUEM B JOMAIIIHUX YCIOBHUSAX;

° c(hOpMHUPOBAHHOCTH HABBIKA pe(ieKCHH, MPU3HAHNE CBOETO IpaBa Ha OIIUOKY U
TaKOTO € IpaBa y JPyroro 4eioBeKa.

TpynoBoe BocuuTaHue:

° aKTHBHOE YYacTHE B PEHICHHUH MPAKTUYECKHUX 3a1ad (B paMKax CEMbH, IIKOJBI,
ropoja, Kpasi) TeXHOJOTHYECKOH M COLMAIBbHOW HANpPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIE U
(bU3NIEeCKUX 3HAHUM;

° MHTEpEC K MPAKTUYECKOMY U3YUEHHIO MPO(ECCHii, CBA3aHHBIX ¢ (U3UKOM.
DKOJOTUYECKOE BOCIIUTAHUE:
° OpHEHTAIMs Ha MPUMEHEHNE (PU3NUYECKUX 3HAHUM /IS pellleHus 3a/1a4d B 00J1acTi

OKPY)KaIOHICI\/'I Cp€abl, IJIAHUPOBAHUSA TIMOCTYIIKOB M OLUCHKH HMX BO3MOXKHBIX HOCJ'IGI[CTBI/Iﬁ JJIA
OKpYKaroIllEen Cpeibl;
° 0CO3HaHUE II100aTBHOTO XapaKTepa YKOJIOTHISCKUX TTPOOIIEM U MyTeH UX perIeHus
Anantanys oOy4aromerocss K H3MEHSIOUIUMCS YCIOBHSM COLMAIbHOW M MPUPOTHON
Cpelbl:

° MOTPeOHOCTh BO B3aMMOJICHCTBUU IPH BBHIMOJIHEHUHU HCCIEAOBAHUN U MPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSIM JPYTHX;

° MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO AESITEbHOCTD;

° noTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHUN, B TOM uucie (HOpMyIUpOBaTh
UJIeH, IOHATHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBICHUSX;

° OoCo3HaHue Ne(UIIMTOB COOCTBEHHBIX 3HAHWUN W KOMIIETEHTHOCTEW B 00JacTh
buzuky;

° IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

° CTPEMJICHHE aHAJIM3UPOBaTh U BBIABIATH B3aUMOCBS3M IPUPOABI, OOIIEeCTBA U
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

° OLIEHKA CBOMX JICHCTBUI ¢ YUETOM BIUSHMS HA OKPYKAIOLIYIO CPEly, BOZMOKHBIX

rJ100aTbHBIX MOCIEICTBUH.

CrnenunajnbHble TUYHOCTHbIE Pe3yJIbTAThI:

° CHOCOOHOCTH K OCMBICIIEHUIO U JuddepeHnanud KapTUHbl MUpa, €€ BPEMEHHO-
MIPOCTPAHCTBEHHOM OpraHu3aluu;

° SMOIIMOHAIBHO-IICHHOCTHOE OTHOIIEHHE K OKPY)Karolllen cpeae, He0OX0AUMOCTH
€€ COXpaHEHUs U PAllMOHAIILHOTO HUCII0JIb30BAHMUS;

° ymeHue (GOpMHUpPOBATh ACTETUYECKUE YYBCTBA, BIIEYATICHUS OT BOCHPUATHUSA
MIPEIMETOB U SIBJICHUN OKPYKAIOILEro MUpA.

MeTtanpeaMeTHble pe3yabTaThl
YHuBepcanabHble NO3HABATE/IbHbIE /IeiiCTBUS.
baszosvie nocuueckue deticmeus:

° BBISIBIISITH U XapaKTePHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SBICHUIN);

° yCTaHABIMBaTh CYIIECTBEHHBIH TPH3HAK KiIacCH()UKAIMK, OCHOBAHUS JUIS
0000I111eHUs U CPAaBHEHUS;

° BBISBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEYMS B PACCMATPUBAEMBIX (haKTax,
TaHHBIX ¥ HAOJIOICHHUSX, OTHOCSIINXCS K (PU3NYECKUM SBIICHUSM;

° BBISIBIISITH IPHYMHHO-CIICACTBEHHBIC CBSI3H MTPU M3YYSHUU (PU3HYECKUX SBICHUH U

IIPOLIECCOB; JI€TaTh BBIBOJBI C UCIIOIB30BAHUEM JEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBA3SIX (PU3UUECKUX BEIUYHH;

J CaMOCTOSITEJIbHO BBIOMpPATh crmocod pemieHuss y4deOHOM (u3nyeckoi 3amauu
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pELICHMs, BBIOOp HauOojee MOJXOIAIIEro C y4ETOM
CaMOCTOSITENILHO BBIJIEIIEHHBIX KPUTEPUEB).

FBazosvie uccnedosamenvckue oelicmeusi:
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® HCII0JIb30BATDh BOIIPOCHI KaK I/ICCJIGI[OBaTeJIbCKI/If/'I HWHCTPYMCHT IIO3HAHUA,

® OpoOBOAUTHL II0 CaMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN
(bu3HYECKU PIKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (PU3UIECKOTO SBICHUS;

° OILICHUBATh HAa MPUMEHMMOCTb M JOCTOBEPHOCTh MH(OPMALUIO, MOTYYCHHYIO B
XO0JI1€ UCCIIEI0OBAHUS WM SKCIIEPUMEHTA;

° CaMOCTOSITENIBHO  ()OPMYTUPOBATE OOOOMIEHUST W BBIBOJBI IO pe3yJbTaTam
IIPOBEIEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEJOBAHMS;

° IIPOTHO3MPOBATh BO3MOXKHOE JANBHEWIIICe pa3BUTHE (PU3UUECKHX MPOIECCOB, a

TaK)K€ BbLABUIaTh MPENOI0KEHUSA 00 UX Pa3BUTHU B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Paboma c ungopmayueri:

° IPUMEHSTh PAa3JIMYHbIE METObI, UHCTPYMEHTBI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe
nH(pOpMaLIUY WIH JaHHBIX C YYETOM MPEATIOKEHHON yueOHOU (r3nueckoi 3a1a4u;

° aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U  HMHTEPHPETUPOBATH MHGOPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM NPEACTABICHUS;

° CaMOCTOSITENIBHO BBIOUPATh ONTUMAJIbHYIO (OPMY MpeACTaBICHUS MHPOPMAIK U
WUTIOCTPUPOBATH pElIaeMble 33jaul HECIO0KHBIMU CXEMaMHU, JUarpaMMaMi, UHOW rpaukoi u
WX KOMOWHAIUSAMU.

YHuBepcajibHble KOMMYHHMKATHBHbBIE 1efiCTBHS.

Obuwenue:

° B X0JI¢ OOCYKJIeHHUsI y4eOHOTO MaTepuaia, pe3ylbTaToOB Jab0paTOPHBIX padboT H
MIPOEKTOB 3aJaBaThb BOMPOCHI IO CYHIECTBY OOCYXJaeMOW TeMbl U BBICKAa3bIBATh WJIEH,
HalleJICHHbIE Ha pellieHue 3aJa4u U MoJiep:KaHne OJaroxenareaIbHOCTH O0IIEeHNUS;

° COTIOCTABJISITH CBOM CYXKJEHUS C CYXKICHUSIMH JPYrUX YJYaCTHUKOB JHAjora,
oOHapyXHBaTh pa3In4yKie U CXOACTBO MO3UIIHIA;

° BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

° MyOJIMYHO TPEACTABIATh PE3YJNbTAaThl BBIOJHEHHOTO (DU3MYECKOro OIbITa

(’KCTIepuMeHTa, UCCIICIOBAHMSI, IPOCKTA).
Cosmecmuas OesmenbHOCMb (COMPYOHULECBO):

° MOHUMAaTh M HCIIOJIb30BaTh NPEUMYILECTBA KOMAaHIAHOW W WHAWBHIyalbHOM
paboThI MPH pElICHUH KOHKPETHON (hU3UYECKOI MPOOIeMbl;
° OPUHUMAThH IEJIM COBMECTHOM NIESTEIbHOCTH, OPraHU30BbIBATh JACUCTBUS O €&

JOCTHIKEHHIO: PACIPEICNIATh POJIH, 00CYXIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOM PabOTHI;
0000111aTh MHEHHUS HECKOJIbKUX JIFOJEH;

L] BBIIIOJIHATH CBOIO 4aCTb pa6OTI)I, JO0CTUTrast Ka4YE€CTBCHHOI'O pe3yjibTaTa 110 CBOEMY
HaIIpaBJICHUIO 1 KOOPANHUPYA CBOU ,Z[eﬁCTBHH C ApYruMHU 4JI€HaMU KOMaH/bI;
® OLOCHHBATh Ka4YC€CTBO CBOCI0O BKiIaJa B O6IHI/II>'I IIPOAYKT II0 KPHUTCPHUIM,

CaMOCTOATENIBHO C(OPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJIEHCTBUSI.

YHuBepcaibHbIe peryJsiTHBHbIE AeiiCTBUS

Camoopeanuzayus:

° BBISIBJIATH MPOOJIEMBI B JKM3HEHHBIX M y4EOHBIX CHUTyalUsiX, TPEOYIOIIMX [UIs
pereHust pU3NUeCKuX 3HaHU;

° OPUEHTUPOBATHCS B PA3IMUHBIX MOIX0AaX MPUHATHS pelieHUH (MHIUBHIyalbHOE,
MIPUHATHUE PELLICHUs B IPYIIE, IPUHITHE PEIIeHUH rpymmnoil);

° CaMOCTOSTENIBHO COCTABJIATh AJITOPUTM pelIeHus GU3NYECKOHN 3aauu UM IIaHa
UCCIIEIOBaHUSI C  Y4€TOM HUMEIOIIUXCS PECypcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHPOBAaTh MpeAaraeMble BapuaHThl peIIeHUH;

° JieNaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camokxoumpons (peghrexcus):

° JlaBaTh aJICKBaTHYIO OI[CHKY CHTYAllMHU U MpeJiaraTh IjiaH e€ n3MECHEHMUS,

° OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEIOCTH)KECHUS) PE3yJbTaTOB JIEATEIBLHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY;

° BHOCHTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBITIOJTHCHUS
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(U3NYECKOTO MCCIIEOBAHUS MM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHHMBIIUXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

° OIICHUBATh COOTBETCTBUE PE3YJIbTATA IEJIA U YCIOBHSIM.
OMOYUOHANbHBIL UHMENIeKM
° CTaBUTH ce0s Ha MECTO APYroro 4YejIoBeKa B XOJE CIOpa WIM JUCKYCCHH Ha

Hay4HYIO TEMY, IOHUMAaTb MOTUBBI, HAMEPEHHUs U JIOTUKY APYTOro.
IIpunamue cebs u Opyaux:
° NpU3HaBaTh CBOE NMpPaBO Ha OMMOKY MpHU pEHICHWH (PU3MUYECKHX 3a1ad WU B
YTBEPKJACHUAX Ha HAYy4YHbIE TEMBI ¥ TAKOE K€ MPABO IPYroro.

Cl'lelll/la.]'lbﬂble METANPEAMETHLIC PE3YJIbTAThI:

° HCIIOJIb30BAaTh COXPAaHHbIE AaHAJIM3aTOPhl B PA3IUYHBIX BHJAX JESITEIBHOCTH
(yueOHO-TI03HaBaTENbHOU, OPUEHTUPOBOYHOM, TPYIOBOM);

° MIPUMEHSTH OCSA3aTEIbHBIN U CIIyXOBOU CIIOCOOBI BOCIIPUATHUSI MaTepUaa;

° YUTATh U NUCATh C UCIIOJIb30BAHNUEM pelibeHO-ToueuHOM cuctemsl JI. bpaiins;

° MPUMEHSITh COBPEMEHHBIE CpEICTBAa KOMMYHUKALMK U TU(DIOTEXHUUYECKUE
CPEACTBA;

° OCYILIECTBIISITh MPOCTPAHCTBEHHYI0O M COLIMAIbHO-OBITOBYIO OPHEHTHPOBKY,
001a71aTh MOOMIIBHOCTEIO;

° MPUMEHSITh IPHUEMbl OTOOpa M CHUCTEMaTH3allid MaTepuaia Ha OINpeAeseHHYIO
TEMY;

° BECTU CaMOCTOSITENIbHBIN MOUCK UH(POPMAIUY;

° MpeoOpa3oBbIBaTh, COXPAaHATH U IepelaBaTh HHMOPMAIMIO, TOJTYYEHHYIO B
pe3yJIbTaTe YTEHUS WIH ayJUPOBAHHS,

° IIPUHUMATh y4acTue B pe4€BOM OOILIEHUH, COOIII0Jasi HOPMBI PEUEBOI0 ATUKETA;

° a/IeKBaTHO HUCIOJIb30BATh )KECThl, MUMHUKY B ITPOLIECCE PEYEBOTO OOILEHUS;

° OCYILECTBIISITh PEUEBOM CAMOKOHTPOJIb B IMpoLecce y4eOHON NeATENbHOCTH U B
MIOBCETHEBHON KOMMYHUKALINN;

° OLICHUBATh CBOIO peYb C TOUKH 3PEHMsI €€ COAEPIKaHUsI, 3bIKOBOIO O(hOpMIICHNUS;

° HaXOJUTh IPAMMaTHUYECKHE U PEUEBbIE OIIMOKHU, HEI0UEThI, UCIIPABIIATh HX;

° IUIaHUPOBATh, KOHTPOJIMPOBATh U OLIEHUBATh yueOHbIE JICHCTBUS B COOTBETCTBUU

C MOCTaBJICHHOM 33,[[3‘16171 H YCJIIOBUSMHU €€ p€ali3aluu.

IIpenmeTHble pe3yJibTAThI
8 kuace

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXXaTh CPOPMHUPOBAHHOCTD Y
00yuaroumxcs yMEHHIA:

° UCIIOJIb30BaTh MOHATHS: (U3MUECKHE W XUMHUYECKHUE SIBICHMS, HaOIIOAeHHeE,
AKCIEPUMEHT, MOJEIb, TUIIOTe3a; €AMHULIBI (PU3MUECKUX BEIMYMH; aTOM, MOJIEKYJIa, arperaTHbIe
cocTosiHUsL  BemiecTBa (TBEpIOE, KUAKOE, Tra3oo0pa3HO€); MeXaHHMYecKoe JBIKEHHE
(paBHOMEpHOE, HEpPaBHOMEpHOE, MPSIMOJUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOIIAS CHII,
nedopmarus (ynpyras, miacTU4ecKas), HeBECOMOCTb, COOOIIAIOIUECS COCY/IbI;

° paznuuath sBleHUs (Auddysusa; TemaoBoe BUKEHHE YACTHI[ BEIIECTBA;
paBHOMEpHOE JIBIDKEHHE; HEpPaBHOMEpPHOE [BWIKEHUE, WHEPIUS; B3aUMOJCUCTBUE Tell;
paBHOBeCHE TBEPABIX TEN C 3a- KPEIUIEHHON OCBHIO BpaIlleHUs; Mmepeaaya JaBieHHs TBEPABIMU
TeJlaMH, >KUIKOCTSIMU U Ta3aMu; aTtMoc(epHOe [AaBlieHHE; IJIaBaHUE TeN;, TMpeBpalleHus
MEXaHUYECKON HHEpPruH) IO OMHCAHUI0O HMX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PUZNIECKOE SIBIICHUE;

° pacmo3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3MUECKUX SIBICHUNW B OKPYKAIOIIEM
MHUpE, B TOM 4HucCJe (PU3NYECKUE SBICHUS B MPHPOJAE: MPUMEPHI IBIKEHUS C Pa3TUIHBIMU
CKOPOCTSIMU B JKMBOW W HEKUBOUM TpHUpOJIE; NEHCTBUE CHUIIBI TPEHUS B MPUPOJIE U TEXHHKE;
BIIUSIHUE aTMOC(EPHOTO JaBJICHHSI HA )KUBOUW OPraHU3M; IJIaBAaHUE PBIO; PhIYaru B TeJie YeIOBEKa;
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OpU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIIENATH CYIIECTBEHHBIC
CBOMCTBA/IpU3HAKN (PU3UUECKUX SBICHUM;

° ONMCBHIBATH H3YYCHHBIC CBOMCTBA Tel W (DU3MYECKUE SIBJICHHUS, MCIOIB3YS
¢u3nveckrue BeIWYUHBI (Macca, 00bEM, TUNIOTHOCTH BEIIECTBA, BPEMSI, MTyTh, CKOPOCTh, CPEIHSISA
CKOPOCTb, CHJIa YIPY-TOCTH, CHJIa TSDKECTH, BEC Tejla, CHJIa TPEHHUs, JaBleHHUE (TBEPIOro Tena,
AKUJKOCTH, T'a3a), BbITAJIKUBAIOLIAs CUJIa, MEXaHUYECKas padoTa, MOIIHOCTb, IJIEYO CUJIbl, MOMEHT
CHJIBI, KOA(QQUIMEHT IOJIE3HOTO JCHCTBHS MEXaHHW3MOB, KHHETHYECKass W IOTCHLIHAIIbHAS
SHEPTHsA); PU ONHCAHUU MPABHILHO TPAKTOBATH (PU3MUECKUI CMBICT MCIOJB3yEMbIX BEITUYHMH,
ux 0003HAUCHUS U €AMHUIIBI (PU3UUECKUX BEIMYHH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKyI0 BEIWYHHY C IPYTMMHU BEITMYMHAMHM, CTPOHUTH I'pa)MKy W3yYCHHBIX 3aBHCHMOCTEH
(U3HYECKUX BEIINYWH,

° XapaKTepU30BaTh CBOMCTBA Tel, (pu3nueckue SBIEHUS U MPOLIECCHI, MCIONb3Ys
IIpaBUJIa CJIOKEHUS CUJl (BIOJb OJHOM NpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBecUs phiuara (OJI0Ka), «30JI0TOE MPABUIO» MEXAHHWKH, 3aKOH CO-XpaHEHUSs
MEXaHUYECKOM 3HEPTrUuu; MU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alMCHIBATh €T0
MaTeMaTH4eCKOe BbIPAKEHUE;

° OOBSACHATh (U3NYECKHUE SBJICHUS, MPOIECCHl M CBOICTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallMiii MpaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATH MPUUYHUHHO-
-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTHYECKHX IIaroB ¢ ormopoil Ha 1—2
M3Y4YEHHBIX CBOMCTBA GU3NYECKUX SBJIEHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

° pemath pacu€rHble 3a7ayu B 1—2 neiCTBUS, UCNOJb3yd 3aKOHBI U (POPMYIIBI,
CBs3bIBAIOIIME (PU3NUYECKIE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJ]aui 3allMChIBaTh KPAaTKOE
yCIIOBUE, MOJACTABIATh (PU3NYECKHE BETUYMHBI B (OPMYJIBl U MPOBOJUTH pac-u€Thl, HAXOIUTH
CIpaBOYHBIE JIaHHbIE, HEOOXOOMMBbIC I pELIeHHs 3a7ad, OLEHUBAaTh PEATUCTHYHOCTh
MOJTyYeHHOU (HU3MUECKOW BEIIMUNHBI;

° pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIMTh MpPHU MOMOIIM (PU3NYECKUX
METOJIOB; B OINMCAHUM HCCIIEAOBaHMs BBIICIATH IMPOBEPSIEMOE NPEANOJI0KeHUe (TUIorTesy),
pasnuyaTh ¥ MHTEPIPETHPOBATH IOJIYYEHHBIM pe3yiabTaT, HAXOJUTh OLIMOKHM B XOJE OIbITa,
JIeJIaTh BBIBOJBI 110 €T0 pe3yJIbTaTaM;

° IPOBOJUTH OIBITHI HO HAONIOAEHHUIO (U3NYECKUX SBICHUNH MM (U3NYECKUX
CBOMCTB Tel: (opMyaMpOBaTh IPOBEPSIEMbIE IPENNOJIOKEHHs, COOUpPaTh YCTAaHOBKY W3
IIPEUI0KEHHOT0 000pYA0BaHUS, 3alIUCHIBATh X0 ONbITa U (OPMYIUPOBATH BHIBO/IBI;

° BBINOJIHATH MIPSIMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, Macchl Tela, 00bEMa, CUIIbI
Y TEMIIEPATYPhI C UCIOIb30BAHNEM aHAJIIOTOBBIX U LIU(POBBIX MPUOOPOB; 3aMMUCHIBATH IOKA3AHUS
pUOOPOB ¢ YUETOM 3aJJaHHOHN aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

° IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUECKOIl BETMUUHBI OT JPYroif
C MCII0JIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBIIKYLIETOCS Tela OT
BPEMEHHU JBHKCHMS Tella; CUJIbl TPEHHsI CKOJIHKEHUs OT Beca Tejla, KayecTBa 00paboTKH
IIOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CWJIBI TPEHHS OT IUIOLIAAW CONPUKOCHOBEHUS TEJ; CUIIbI
YIIPYTOCTH OT YJUIMHEHUS IPYKUHBI; BBITAJIKUBAIOIIEH CHIIBI OT 00beMa MOTPYKEHHOM YacTu Tea
U OT IJIOTHOCTH >KMJKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT IIyOUHBI, HA KOTOPYIO
MOTPY’KEHO TeJO0; YCIOBUM IIaBaHMsI T, YCIOBUI paBHOBECHS pblyara M OJIOKOB); y4aCTBOBATh
B IJJAHUPOBAHUM Y4E€OHOIO MCCIEOBAHUS, COOMPATh YCTAHOBKY M BBIIOJHATH HW3MEPEHHS,
cliefyss TpEeIJIOKEH-HOMY IUIaHy, (DUKCUPOBaTh pe3yiabTaThl IOJTYYE€HHOH 3aBHCHMOCTH
¢u3nYecKux BEJWYMH B BHUJE MPEUIOKEHHBIX Tabiaull M TpaduKoB, JeNaTh BBIBOJBI IO
pe3yspTaTaM UCCIEA0BaHMUS,

° IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3UUECKUX BEITUYMH (IUIOTHOCTH BEIECTBa
KUAKOCTH U TBEPJOTO Te€ja; CHUJa TPEHUS CKOJIbKEHMS; JABJIEHUE BO3/1yXa; BBITAIKMBAIOIIAS
cuiia, JIEMCTBYIOMIAs Ha MOTPY)KEHHOE B JKUIKOCTh TeJO; KOd(P(UIMEHT MOJIe3HOTO JeWCTBUS
IIPOCTBIX MEXAHWU3MOB), CIEAys INPEAJOKEHHOM WHCTPYKLIMM: IIPU BBINOJHEHWU W3MEPEHUI
cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE HCKOMOM BETUUMHBI;

° coOmoaTh MpaBUja TEXHUKH O€30MacHOCTH NpU paboTe ¢ 1abopaTOpHBIM
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obopynoBaHueMm;

° yKa3bIBaTh HPUHIMIIBI JICHCTBUA NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETP, COOOMIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJABWKHBIA U
HEIOABUKHBIN OJIOK, HAKJIOHHAs INIOCKOCTH;

° XapaKTepu30BaTh MPUHLIUIBI JACHCTBUS HM3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOICTB C ONOPOI Ha MX OMMCAHUA (B TOM YHMCIIE: MOJIIUIHUKY, YCTPOUCTBO BOJOIPOBOAA,
TU/IPaBIMYECKUN TPECcC, MaHOMETP, BBICOTOMEP, MOPIIHEBOM HACOC, apeoMETp), HCHOJIb3Ys
3HaHHUS O CBOMCTBaX (U3MYECKUX SBJICHUH U HE00XoauMble (U3MUECKUE 3aKOHbI, U
3aKOHOMEPHOCTH;

° NPUBOJUTH TPUMEPHl / HAaXOAWTh HWH(MOPMAIMIO O TpPHUMEpax MPAKTHUYECKOTO
WCIO0JIb30BAHUS (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM XHU3HU Uil oOecrieueHus: 6€301acHOCTH
npu oOpaleHuH ¢ MNpUOOpaMM U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbI U
cOOII0ICHNS HOPM 9KOJIOTMUYECKOTO TIOBEJIEHUS B OKpYXKaIolIel cpene;

° OCYILIECTBIISATH OTOOP UCTOYHMKOB MH(POpMaIuu B ceTh IHTEpHET B COOTBETCTBUU
C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM U IyTeM CpaBHEHUS
Pa3IMYHBIX HCTOYHHKOB BBIACIATH HHQOpPMAINIO, KOTOpas SBISETCS MPOTUBOPEUMBON HWIIU
MOJKET OBITh HEJOCTOBEPHOI;

° WCIIOJIb30BaTh IMPU BBINOJHEHUU Y4eOHBIX 3aJaHUl Hay4dHO--IOMYJSPHYIO
JTUTEepaTypy (PHU3NYECKOTO COJIep’KaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu HHTepHer;
BIIaJIeTh MpUEMAMH KOHCIEKTUPOBAHMUS TEKCTa, NpeoOpa3oBaHus HHGOpPMAMM W3 OJHOU
3HAKOBOI CUCTEMBI B IPYTYIO;

° co3/71aBaTh COOCTBEHHbIE KPATKHE MMHCbMEHHBIE U YCTHbIE COOOIIEHHUS Ha OCHOBE
2—3 WCTOYHHWKOB WH(OpMAIU (PU3HYECKOTO COJACpKaHUS, B TOM YHCIE MYOJIUYHO NeNaTh
KpaTKHe COOOIIEHHsI O pe3yIbTaTax MPOEKTOB WU YU€OHbIX UCCIEA0BAHUN; IPU 3TOM IPaMOTHO
UCIOJb30BATh W3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (U3UKH, CONPOBOXKJIATh BBICTYIUIEHUE
MpE3EHTALNEH;

° IPU  BBHINOJIHEHUH YYEOHBIX IIPOCKTOB U MCCIEIOBAaHUH pacHpeneisaTh
00513aHHOCTH B I'PYIIE B COOTBETCTBUU C TOCTABICHHBIMU 3a/1a4aMU, CIEUTh 3a BBIIIOJHEHUEM
IUIaHA JIeMCTBMM, aJeKBaTHO OLEHMBATH COOCTBEHHBIH BKJIQJ B JAEATEIBHOCTb TI'PYIIbI;
BBICTPAaNBAaTh KOMMYHUKATHBHOE B3aUMOJCUCTBHE, YIUTHIBAasE MHEHUE OKPY/KAIOIUX.

9 kiace

IIpenmeTtHble pe3ynbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTD Y
oOyyJaromuxcs yMeHuil:

° MCIIOJIb30BAaTh MOHATHS: Macca U pasMephl MOJIEKYJI, TEIUIOBOE JIBHYKEHUE aTOMOB
U MOJIEKYJ, arperaTHbleé COCTOSHUSI BELIECTBA, KPUCTAUIMYECKHME W aMopQHble Tena,
HACBILLEHHBI ¥ HEHACBILICHHBIN 1ap, BIa)KHOCTh BO3JyXa; TEMIIEPATypa, BHYTPEHHSsI SHEPIus,
TEIUIOBOM JIBUTaTElIb; 3JIEMEHTAPHBIM NIEKTPUUYECKUN 3apsif, MIEKTPUUECKOE MO0JIE, IPOBOJIHUKH
U JUDJIEKTPUKH, IOCTOSHHBIN JIEKTPUYECKUHI TOK, MArHUTHOE I10JIE;

° pa3inyath sBJIEHUA (TEIUIOBOE pacUIMpeHHe/cxaTue, TeIulonepenaya, TernjaoBoe
paBHOBECHE, CMAauMBaHUE, KallWJULAPHBIC SIBJICHUS, HCIAPEHHE, KOHJICHCAIMs, IUIABICHUE,
KpUcTaiu3anus (OTBeplieBaHKe), KHUIIEHHe, Teruionepenaya (TeraonpoBOJIHOCTb, KOHBEKIIMS,
U3IYYEHHUE); UIEKTPU3alMsl Tel, B3aUMOJEHCTBHE 3apsJiOB, NEHCTBUS AIIEKTPUYECKOIO TOKa,
KOPOTKO€ 3aMbIKaHNE, B3aUMOJCHCTBHE MAarHUTOB, IEHCTBUE MAarHUTHOTO TOJIS HA IIPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHUTHas MHIYKLMS) 10 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PrU3HUECKOE SIBICHUE;

° pacrio3HaBaTh MNPOSIBICHUE H3YUYEHHBIX (DU3MUYECKHX SIBICHUH B OKpPY)KaIOIIEeM
MUpE, B TOM 4uclie (PU3NYECKHe SIBICHUS B IPU-POIE: TOBEPXHOCTHOE HATSHKEHHUE U KAWL PHbIE
SIBJIICHUS B IPUPOJE, KPUCTAIUIBI B IPUpOJIe, n3itydyeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHera; 3JeKTpUYecKue SBJICHUS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB; MarHUTHOE T0JI€ 3eMIIH, Ipeii( MOII0COB, POJIb MATHUTHOTO
IOJISL JUISl KU3HU Ha 3eMJle, MOJISIPHOE CHUSHUE; IIPU 3TOM NEPEBOJUTH NPAKTHUYECKYIO 3a7ady B
yueOHY10, BBIACTATH CYIIECTBEHHbIE CBOWCTBA/MPU3HAKY (PU3UUECKUX SBICHUA;
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° ONHCBHIBATH H3YYCHHBIC CBOMCTBA Tel M (U3MUECKUE SBJICHUSA, HCIOJB3YS
¢u3nveckue BEIWYHMHBI (TEeMIIepaTypa, BHYTPEHHSS SHEPIHs, KOJUYECTBO TEIUIOTHI, yIeTbHAas
TEIUIOEMKOCTh BEIIECTBA, yJ€/IbHAsl TEIJIOTA IJIABJICHHUS, YIEJbHAs TEIJI0Ta 11apooOpa3oBaHus,
yIelbHas TeIUIOTa CTOPAaHUs TOIUIMBA, KOA(M(UIIMEHT MOJIE3HOTO JeHCTBUS TEIJIOBOM MAIllWHBI,
OTHOCHUTEJNIbHAsl BJIAQXKHOCTb BO31yXa, JJIEKTPUUYECKUH 3apsj], CHJIA TOKa, 3JIEKTPUUECKOE
HalpspKEHUE, CONPOTUBJIEHUE IPOBOJHHUKA, YIEIbHOE CONPOTUBJICHHME BElIeCTBa, paboTa U
MOIIHOCTh JIEKTPUYECKOTO TOKA); IPU ONMUCAHUM IPABUIIBHO TPAKTOBaTh (U3UYECKUN CMBICI
WCTIOJIb3yEMBIX BEJIHMYUH, 0003HAYCHHS M €AWHUIIBI (PU3HUYECKUX BEITHMYNH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOHUTH TpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUYECKHIX BEINIHH;

° XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKUE SBJICHUS M MPOLIECCHI, UCIONb3YS
OCHOBHbBIE TOJIOKEHHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOpUH CTPOEHMSI BELECTBA, MPUHIUI
CYTIEPITO3HIINY TO-JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsijaa, 3a-KoH Oma Jyist
ydacTka 1en#, 3akoH Jxoyns—IJIeHia, 3aKkoH COXpaHEeHUs YJHEPTUH; TIPU 3TOM JIaBaTh CIIOBECHYIO
(OopMyIHMPOBKY 3aKOHA U 3aMMChIBAaTh €T0 MaTEMaTHUECKOE BhIPAXKEHHUE;

° OO0BACHATH (hPH3HUECKUE MPOLIECCHl U CBOWCTBA TEJl, B TOM YMCJIE U B KOHTEKCTE
CUTYyallull TPaKTUKO--OPUEHTHUPOBAHHOIO XapaKTepa: BBISIBISATh NPUYUHHO--CIIEICTBEHHbBIE
CBSI3H, CTPOUTH O0BSICHEHHE U3 | —2 JOTMYECKUX MIaroB ¢ Onopoi Ha 1—2 U3y4eHHBIX CBONCTBA
(buznuecKkux ABJIeHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI!;

° pemath pacu€rHble 3ajayu B 2—3 JEHCTBUS, UCIOJb3yd 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOIIME (PU3NYECKIE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJ]aui 3allMChIBaTh KPAaTKOE
yCIIOBHE, BBISBIISATH HEJJOCTATOK JAHHBIX Ui PELeHUs 3aJaud, BRIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOIMMBbIE Ui €€ pelIeHHs, IPOBOAUTH PAc-4€Thl M CPABHHUBATh IOJIyYEHHOE 3HAUEHUE
(GU3M4eCKOl BETMUNHBI C U3BECTHBIMHU JIaHHBIMU;

° pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIMTh MPHU MOMOIIU (U3UUECKUX
METOJIOB; MWCIIONb3ysd ONMCAHNWE WCCIENOBAHUA, BBIACIATh IPOBEPSAEMOE IPEAIOJIOKECHHUE,
OLICHUBATh MTPABUJIBHOCTB MOPSIIKA IPOBEIEHUS UCCIICIOBAHMS, JEJIaTh BBIBOIBI,

° IIPOBOJIUTH OMBITH MO HAOMIONEHHIO (DU3MYECKUX SBICHUM WM (DU3NYECKUX
CBOMCTB Tesl (KanmWUIApHbIE SIBJICHUS, 3aBUCHUMOCTb JABJECHUs BO3JyXa OT €ro ooObema,
TEeMIepaTypbl; CKOPOCTH IIpolLlecca OCTHIBAHMS/HAarpeBaHUS MPU H3JIYyYEHUU OT IIBETa
M3ITYYaroLe/moryiomaIeil  MOBepXHOCTH; CKOPOCTh HCHApeHHs BOAbI OT TEMIIEpaTypbl
KUAKOCTU U IJIOHIaAX €€ MOBEPXHOCTH; DJICKTPU3ALMS TNl U B3aMMOJEHCTBUE DIIEKTPUYECKUX
3apsA70B; B3aUMOJEHCTBUE IIOCTOSIHHBIX MAarHMTOB, BU3yalu3alUs MAarHUTHBIX IIOJIEH
IIOCTOSIHHBIX MAarHWTOB; JEHCTBUS MAarHMTHOTO IIOJS HAa IPOBOJHMK C TOKOM, CBOMCTBA
JJIEKTPOMAarHuTa, CBOWCTBA  3JEKTPOJBUIATENs  IIOCTOSIHHOTO  TOKa):  (OpMYJIUpPOBATh
IIpOBEpsiEMble TMPEAINOJIOKEHHsI, COOUPAaTh YCTAHOBKY W3 THPEAJIOKEHHOTO OOOpYyIOBaHUS;
OIUCBIBATH XOJ1 OTBITA U (POPMYIHPOBATH BBIBOJIBI;

° BBINIOJIHATh TPAMBIE M3MEPEHUs TEMIEPaTypbl, OTHOCUTEJIBHOM BIIAXXHOCTU
BO3/lyXa, CHJIbI TOKA, HAIPSDKEHHMsI C HCIOJIb30BAaHHMEM AaHAJOrOBBIX HPUOOPOB M JIaTUUKOB
(GU3MYeCKUX BEIUYMH; CPAaBHUBATh pPe3yJbTaThl U3MEPEHUH C Y4ETOM 3aJaHHON aOCOIIOTHOM
IIOTPEIIHOCTH;

° IPOBOJUTH UCCIIEOBAHHE 3aBUCUMOCTH OJIHOM (PU3NUECKOIl BETMUUHBI OT JPYroif
C HCIIOJIb30BaHUEM IMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb CONPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIAN MONEPEUYHOrO0 CEUYEHUS U YIENbHOIO CONPOTUBIICHMS BEIIECTBA MTPOBOJHMKA;
CWJIBI TOKa, MIAYLIErOo Yepe3 IPOBOAHMK, OT HANpsIKEHUS Ha IPOBOJHHUKE; HCCIEJOBaHHE
MIOCJIEI0BATEIbHOTO U NapalJIeIbHOTO COSAMHEHUM TPOBOIHUKOB): IUIAHUPOBATh UCCIIEI0BaHHE,
coOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHHUs, CIEAys MpeJUIoKEHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl TMOJYYEHHOH 3aBUCMMOCTH B BHUAE TaOMUIl M TrpaduKoB, AenaTh BHIBOJBI MO
pe3ysabpTaTaM MCCIEA0BaHMUs;

° MPOBOJIUTH  KOCBEHHBbIE  HM3MEpeHHs  (QU3MYeCKMX  BenuuuH  (yAenbHas
TEMIOEMKOCTh BEIIECTBA, CONPOTHUBIIEHHE MPOBOJHUKA, pab0Ta W MOIIHOCTH JEKTPHUUYECKOTO
TOKa): IUIAHUPOBaTb M3MEPEHMs, COOMpaTh OSKCHEPUMEHTAJIbHYIO YCTAHOBKY, CIEays
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Hpe[[JIO)KeHHOI\/JI HHCTPYKIHWH, U BEIYUCIIATh 3HAUCHUC BCJIMYHUHDBI;

° coOmoaTh MpaBUja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
obopynoBaHueM;
® XapaKTCPU30BaTh IMPUHIHUIIBI HeﬁCTBHH HN3YYCHHBIX HpI/IGOpOB U TEXHUYCCKHUX

YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHCIE: CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETD,
mapoBasi ~ TypOWMHa,  ammepMeTp,  BOJBTMETP, CYCTYHMK  JJICKTPUYCCKOW  DHEPTHUH,
AJIEKTPOOCBETUTENIbHBIE  ITPUOOPHI, HarpeBaTellbHbIE  DIEKTPONPUOOPEl  (TIpUMEpHI),
EKTPUYCCKUE TPEIOXPAHUTEIN; IJICKTPOMArHUT, O3JICKTPOIBUTATEIh IOCTOSHHOTO TOKa),
WCIIOJI3YS 3HAHUS O

° CBOMCTBaX (PM3MUYECKUX SBJIICHUH U HEOOXOAUMBIE (PH3UIECCKHIE 3aKOHOMEPHOCTH;

° pacrno3HaBaTh IPOCTHIC TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIILHBIC TIPUOOPHI 110
CXeMaM U CXEMaTHYHBIM PUCYHKAM (KUIAKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP,
JIBUTATENTh BHYTPEHHETO CTOPAHHUS, ICKTPOCKOT, PEOCTAaT); COCTABIATh CXEMBI DJIEKTPHUSCKUAX
Iened ¢ Mmociie0BaTeIbHBIM M TapaUIeIbHBIM COCTUHEHUEM JJIEMEHTOB, pa3linvasi yCIOBHBIC
0003HAYCHHSI DIICMEHTOB DJICKTPUICCKHX IICTICH;

° MPUBOJIUTh TPHUMEPBI/HAXOIUTh HWH(POPMAIIUIO O TIPUMEpax MPAKTHIECKOTO
WCIOJIb30BaHUS (PH3UYCCKUX 3HAHWIA B MOBCEJIHEBHOUW XU3HU ISl OOeCIieueHUsT 0€30TIaCHOCTH
Ipu OOpameHNH ¢ MPUOOPAMH W TEXHUYCCKMMH YCTPOWCTBAMH, COXPAHCHHS 3J0POBbS H
COOJTFOICHUST HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIICH cpejie;

° OCYIIECTBIIATH MOUCK HHPOPMAIH (GU3HIECKOTO COJIepKaHus B ceTh MHTepHerT,
Ha OCHOBE WMECIONIMXCS 3HAHUH W IMyTéM CPaBHEHHUS JIOTIOJHUTEIBHBIX HCTOYHHKOB BBIJICIISTH
MH(OPMAIIHIO, KOTOPAs ABIISETCS MPOTHBOPEYUBOM HIIM MOXKET OBITh HEJIOCTOBEPHOM;

° WCIIOJIb30BaTh TPH BBINIOJHEHUU YYeOHBIX 3aJaHUH HAYYIHO--TIOMYJISPHYIO
JTUTEepaTypy (U3NYECKOTo COJIep>KaHus, CIPAaBOYHBbIE MaTepualbl, pecypchl ceTu HHTepHerT;
BIIaJIETh MpUEMAMH KOHCIIEKTUPOBAHHUS TEKCTa, NpeoOpa3oBaHusi HHPOpMALMM U3 OJHOU
3HAKOBOU CUCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC U KPATKUE YCTHBIC COOOIEHUs, 00001as
MH(OPMALIUIO U3 HECKOJBKUX HCTOUYHHUKOB (PU3UYECKOTO COACpIkKaHHs, B TOM YHUCIIE MyOIHYHO
MIPEJICTaBIATh PEe3yNbTaThl MPOEKTHOMW WM HCCIEAO0BATEIbCKON JAEATEIbHOCTH; MPU ITOM
IrPaMOTHO HCIIOJIB30BAaTh W3YYEHHBIM MOHATUIHBIA ammapaT Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUICHHE MIpEe3eHTAIIHEH;

° IPU BBIMOJTHEHUH Y4€OHBIX NMPOEKTOB U HMCCIENIOBAHUN (PU3UUYECKHUX MPOLIECCOB
pacnpenensats 00s3aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABICHHBIMU 33J1a4aMu, CIEIUTh 3a
BBITIOJIHEHUEM IUIaHA JEUCTBUN U KOPPEKTHUPOBATh €ro, aJeKBaTHO OLICHUBATh COOCTBEHHBIN
BKJIaJ] B JIEATENILHOCTD T'PYIIbI; BHICTPAUBaTh KOMMYHHKAaTHBHOE B3aWMOJEWUCTBUE, MPOSBISS
TOTOBHOCTb pa3peiaTh KOHPIUKTHI.

[ J

10 kaace

[IpenMeTHbie pe3yabTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y
00yuaroumxcs yMEHHIA:

° UCIIOJIb30BaTh TMOHSTHS: CHCTEMa OTCYeTa, MaTephualbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEIILHOCTh MEXaHUYECKOTO JBIDKEHUS, nedopManus (ympyras, MiIacTU4eckas), TpeHue,
[EHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh U TMEPEerpy3KH; LIEHTP TSKECTH; aOCOIIOTHO
TBEPIOE TETO, LIEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECUE; MEXaHUYECKUE KOJeOaHusl U BOJIHBI,
3BYK, HHOPA3BYK U YIbTPa3BYK; dJIEKTPOMATrHUTHBIE BOJHBI, IIKANTa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OMU30PYKOCTh U JTATbHO30PKOCTh, CIIEKTPBI UCITYCKaHUS M TOTJIONICHUS; anbda-, Oeta- u
ramma - U3My4eHHsI, U30TOIIbI, siAepHasi SJHEPTreTHKA;

° pasnuyath SBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE ABHKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKEHUE, CBOOOTHOE Ta/ICHUE TeJ, pABHOMEPHOE JBMKECHUE
M0 OKPY)KHOCTH, B3aMMOJICHCTBHE TeJl, PEaKTHBHOE J[BIDKEHHUE, KOJeOaTelbHOE IBMKECHUE
(3aTyxaromue U BBIHYXJICHHbIE KoJeOaHus1), pe30HAHC, BOJTHOBOE JIBIKEHHE, OTPaKEHUE 3BYKa,
MPSMOJIMHEHHOE paclpoCTpaHEeHHE, OTPAKEHHE M TPETOMIICHHE CBETa, MOJHOE BHYTpPEHHEe
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OTpaKEHHE CBETa, pa3lioKeHUE OEJOro CBeTa B CIEKTP U CIO0KEHHUE CHEKTPAIbHBIX I[BETOB,
JMCIIEPCUSl CBETA, €CTECTBEHHAs pPAaJUOAKTHBHOCTb, BO3HMKHOBEHHUE JIMHEHYATOro CIEKTpa
M3JIYy4EeHHS) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX
JTaHHOE (PU3UUYECKOE SIBJICHHUC;

° pacrmo3HaBaTh MPOSIBICHUE U3YUYCHHBIX (DM3MUECKUX SIBICHHUNW B OKPYKAIOIIEM
Mupe (B TOM uucie (pu3nyeckue SBJICHUS B MPUPOJEC: NMPUIMBBI U OTIUBBI, ABUKEHUE TUIAHET
ConHe4YHOM CHCTEMBI, PEAKTHBHOE JBWKEHUE IKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPACEHUE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 5XO, I[BE€Ta TEJ, ONTHYECKUE
SABIICHUSI B TPUPOJAE, OHOJOTMYECKOE JACHCTBHE BHAWMOTO, YIbTPa(QHOIETOBOTO |
PEHTI€HOBCKOTO M3Jy4eHUMN; €CTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMHUYECKHE JIy4H,
PaIMOAKTUBHOE M3TyYEHUE MPUPOIHBIX MUHEPATIOB; JACUCTBUE PAJUOAKTUBHBIX U3ITYyUCHUN HA
OpraHu3M YeJIOBEKa), MPHU ITOM TMEPEBOJUTH MPAKTHYECKYIO 3a/Jady B y4eOHYIO, BBIICISTH
CYIIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3NUECKUX SBICHUII;

° OTIMCBHIBATh M3yYEHHBIE CBOWMCTBA Tel U (PUINUYECKUE SBICHUS, HCIIOIB3Ys
(bu3HYecKue BETUYUHBI (CPEAHSST 1 MTHOBEHHAs CKOPOCTh TeJla MPU HEPaAaBHOMEPHOM JIBIXKECHUH,
YCKOpEHHUE, IMepeMEIleHNe, MyThb, YrjioBas CKOPOCTb, CHUJla TPEHMs, CHJIa YINPYroCTH, CHJIa
TSYKECTH, YCKOPEHHE CBOOOJHOIO TaJEHHUs, BEC Tela, HUM-NYJIbC Tela, WMIIYJIbC CHJIBI,
MexaHuyeckas paboTa W MOIIHOCTh, IOTEHLHUAJIbHAsl SHEPTUsS Teja, TMOJHITOro Haj
MMOBEPXHOCTHIO 3€MJIM, TIOTCHIMAJIbHASI DHEPTUs CXKATOW TMPYKUHBI, KUHETHYECKash SHEPrus,
MOJIHAsl MEXaHU4YecKas SHEePTUsl, Iepruo/1 U 4acToTa KoJieOaHUM, AJTMHA BOJIHBI, TPOMKOCTh 3BYyKa
U BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTelb MPETOMIICHHS Cpefbl); IPU OMUCAHUU MPABUIBLHO
TPaKTOBaTh (PU3MUECKHUI CMBICI UCIIOJIH3YEMbBIX BETUYNH, 0003HAYEHUS U SUHUIIBI (PU3HIECKIX
BEJIMYWH, HAXOAWTHh (POPMYIIBI, CBS3BIBAIONINE MAHHYIO (PU3UUECKYI0 BEIWYUHY C JAPYTUMH
BEJTMYMHAMHU, CTPOUTH IPaPUKU U3yYCHHBIX 3aBUCUMOCTEN (DPU3MUECKUX BEJIUYUH;

° XapaKTepU30BaTh CBOMCTBA Tel, (pu3nueckue SBICHUS U MPOLECCHI, HCIONb3Ys
3aKOH COXPAHEHHUS SHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI CYINEpPHO3ULIUU CHIL,
MPUHIUI OTHOCUTENbHOCTH ["anmuiest, 3akoHsl Hbl0TOHA, 3aKOH COXPAaHEHHUS UMITYJIbCa, 3aKOHbI
OTpaXeHMsI U MPEIOMIICHUSI CBETAa, 3aKOHBbI COXPAHEHHUS 3apsJ0BOIO W MAcCCOBOTO YHCEN MpHU
SIEPHBIX PEaKUUsAX; MPU TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aMUCHIBATH €rO
MaTeMaTH4eCKOe BBIPAKECHUE;

° 00BACHATH (hU3HUECKHE MPOLIECChl U CBOWCTBA TEJNl, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO--OPUEHTHUPOBAHHOTO XapakTepa: BBISBISTh HPUYUHHO--CIEICTBEHHbBIC
CBSI3U, CTPOUTH OOBICHEHHE N3 2—3 JIOTUYECKUX IIIaroB ¢ OMIOPO Ha 2—3 W3YUYEHHBIX CBOMCTBA
(buznuecKux ABJIeHUH, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI!;

° pematy pacyéTHble 3a7ayd (OMHUPAIOLIUECS HAa CHCTeMY U3 2—3 ypaBHEHHUIA),
UCIOJIb3YSl 3aKOHBI U (DOpPMYIbI, CBSI3bIBaIOIINE (PU3NYECKHE BEIUYHMHBI: HA OCHOBE aHaIU3a
yCIOBUS 3a7]aud 3a-IUCHIBaTh KPATKOE YCJIOBUE, BBIABIATH HEIOCTAIOIIME WA U30BbI- TOYHBIC
JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE JJISl PELICHHs, MPOBOJAUTHh PAcuéThl U
OIICHUBATh PEATMCTUYHOCTH MOTYYEHHOTO 3HAYCHHS (PU3NUECKON BETTHMUMHBI;

° pacro3HaBaTh MPOOIEMBbI, KOTOPhIE MOXHO PEHIUTh MPU MOMOIIN (HUIUYECKUX
METOJ/IOB; HCIIOJIb3ys OIHCAHWE WCCIEA0BaHUs, BBIACIATh IPOBEPSEMOE MPEAINONIOKEHHUE,
OLIEHMBATh  MPABWIBHOCTh MOPSAKA MPOBEACHUS  WCCIENOBAHMS, JEJIaTh  BBIBOJBI,
HMHTEPIPETUPOBATH PE3YNIbTAThl HAOMIOIEHUH U OTBITOB;

° MPOBOAMUTH OMBITHl MO HAOMIOACHUIO (DU3MYECKUX SBICHUNH WU (PU3NIECKUX
CBOMCTB Tel (M3y4eHHe BTOPOTro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH; 3aBUCUMOCTD
nepuoja Konebanui

° NPYXKUHHOTO MasATHUKA OT MaccChl Ipy3a U )KECTKOCTU MPYKUHbBI, 1 HE3aBUCUMOCTb
OT aMILTUTY/Ibl MAJIBIX KOJIEOAHUH; PAMOIMHEHHOE PacpOCTPpaHEHUE CBETA, PA3NIO’KEHUE OENIOro
CBETa B CIIEKTP; U3YUEHUE CBOWCTB M300paKEHHUsS B TUIOCKOM 3€pKalie U CBOMCTB M300paKEeHUS
npeaMeTa B coOuparolieii TuH3e; HabII0JeHHe CIUTONIHBIX U JIMHEWYaThIX CIIEKTPOB M3TY4eHHUs):
CaMOCTOSITENILHO COOUpaTh YCTAaHOBKY U3 M3OBITOYHOTO Habopa 000pyI0BaHUS; OMUCHIBATH X0
OTIBITA M €70 PEe3yIbTaThl, GOPMYIHUPOBATH BHIBOIBI;
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° MIPOBOJIUTH TPU HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHHIA, OTIPENIeNIss CpeIHee
3HaUCHUE M3MEPSEMOI BEIMUMHBI ((POKYCHOE PacCTOSTHUE COOMpPAONICi JIMH3HI); 000CHOBHIBATH
BBIOOP cITOCO0a N3MEPECHUS/ H3MEPUTEITHHOTO TTPUOOopa;

° MPOBOJUTH  HUCCIEIOBAaHME  3aBUCHUMOCTEH  (PU3MUYECKMX  BEIUYMH  C
HCII0JIb30BAHUEM IIPSAMBIX U3MEPEHUM (3aBUCHUMOCTH IIyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM
JBUKEHUH 0€3 HadaJIbHOM CKOPOCTH; Iepruojia KoeOaHU MaTeEMaTHUYECKOTr0 MasgTHUKA OT IJTMHbI
HUTH; 3aBUCUMOCTH yIJIa OTPAKEHUS CBETAa OT yIJla MaJeHUs U Yrja MPEeJOMJIEHHs OT yria
MaJIeHUs): TUIAHUPOBATh KCCJIEIOBAHUE, CAMOCTOSTENFHO COOMpAaTh YCTAaHOBKY, (PUKCHPOBATH
Pe3yIbTaThI MOIYIEHHOW 3aBUCUMOCTH (PU3NIECKUX BETMYMH B BHJIE TAOIUI] U TpaUKOB, IeaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEJOBAHUS;

° IPOBOJAUTH KOCBEHHBIE M3MEpPEHUs] (PU3NYECKUX BEIMYUH (CPEAHSIsl CKOPOCTh U
YCKOpEHUE TeJla MPU pPaBHOYCKOPEHHOM JBH)KEHUH, YCKOPEHUE CBOOOIHOTO NaIeHNUs, )KECTKOCTh
MPYXUHBI, KOA((ULIHUEHT TPEHUS CKOJBKEHUs, MeXaHn4yeckass paboTa U MOILHOCTb, YacTOTa U
Nepuo/ KoseOaHuil MaTeMaTUYeCKOTO U IPYKMHHOTO MassTHUKOB, ONITUYECKAs Cujla coOMparoieit
JIMH3bI, PaJMOAKTUBHBIM (OH): IUIAHMPOBATh HU3MEPEHHS; COOMpATh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINIOJIHATh U3MEPEHMUS], CIe1ysl MPEIII0KEHHON HHCTPYKINH; BBIUUCIISITh 3HAUEHUE
BEJIMYMHBI M aHAJIM3UPOBATh IOJIyYEHHBIE PE3yNbTaThl C Y4ETOM 3aJaH- HOM MOrpenrHOCTH
U3MEPEHUN;

° coOnroAaTh MpaBWiIa TEXHUKU OE30MACHOCTH IMpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM;
® pasinvdaTtb OCHOBHBIC IMPU3HAKN HN3YyYCHHBIX (1)I/I3I/II-IGCKI/IX MO1c- JIeH:

MartepuaigbHas TOUKa, aOCOTIOTHO TBEPOE TEI0, TOUYCUHBI NCTOYHHUK CBETA, JTy4, TOHKAs JIMH3A,
TUTaHeTapHasi MOJIEh aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SI7Ipa;

° XapaKTepU30BaTh MPHUHIUIBI JACHCTBUS HM3YUYECHHBIX TPUOOPOB M TEXHUYECKHX
YCTPOWCTB C ONOpPOM HAa WX OMHCAHUS (B TOM YHCIE: CIHUIOMETpP, MATYUKH MOJIOKEHHS,
paccTosiHMST W YCKOPEHHWs, pakeTa, 93XOJOT, OYKH, IEPHCKON, (QoToanmapar, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOIN, IO3MMETp, Kamepa BuibcoHa), MCHOJNB3ys 3HAHHS O CBOMCTBax
(hbM3UYECKUX SIBJICHUN U HEOOX0IMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

° WCIIONb30BaTh CXEMbl M CXEMAaTHYHBIC PHUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOWCTB, HM3MEPUTEIBHBIX MPHOOPOB W TEXHOJOTHMUYECKHX TMPOIECCOB MPH  PEIICHUH
YUeOHO-TIPAaKTHYECKUX 3a]ad; ONTHYECKHE CXEMBbI JUISl MIOCTPOCHUS M300pPaKEHHUH B IJIOCKOM
3epKaJie ¥ cOOMparoIIei TuH3e,

° NPUBOJIUTh TIPUMEPBI/HAXOAUTh HWHPOPMALUIO O MPHMEPax MPAKTHYECKOTO
UCTIOJIb30BaHUsl (DU3MYCCKUX 3HAHHI B TIOBCEJHEBHOW KU3HU Jisi oOecriedeHns: 0€30acHOCTH
npu oOpalmeHHd ¢ NpUOOpaMH M TEXHHUYSCKHMMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbS H
COOJIFOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEJICHUS B OKPY)KAIOLICH CpeIe;

° OCYIIECTBIISATh MOMCK MHPOPMAIUK (HU3NIECKOTO COJIEpKaHus B ceTH VIHTepHeT,
CaMOCTOSITEIILHO (POPMYIIUPYS TIOUCKOBBIN 3aIPOC, HAXOAUTH IIYTH OTIPE/ICIICHUS IOCTOBEPHOCTH
MOJIy4CHHO# MH(OpPMAIIMK HA OCHOBE UMECIOLIUXCS 3HAHUN U JIOTIOJIHUTEIILHBIX HCTOYHUKOB;

° UCIIOJIb30BaTh TMPH BBINOJHCHUM YUYEOHBIX 3a/IaHUil  HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3MYECKOrO COACPIKaHUs, CIpPaBOYHBIC MaTepHaibl, pecypchl ceth «MHTepHeT»;
BIaJeTh MpUEMAMHU KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMH W3 OJHOU
3HAKOBOW CHUCTEMBI B APYTYIO;

° co3faBaTh COOCTBEHHbIE IHMCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
nH(OPMAILIUK U3 HECKOJIBKUX UCTOYHUKOB (PH3NYECKOTO COJAEP:KaHUS, MYOIUYHO MPEICTABIITh
pe3ynbTaThl TPOEKTHOM WM MCCIEAOBATEIbCKON JEeSITeNbHOCTH, TPU OTOM TI'PaMOTHO
MCIO0JIb30BaTh U3YYCHHBIN MOHITHIHBIN anmapaTr u3y4aeMoro pasziena (pu3ukd U cOmpoBOXKIAThH
BBICTYIUICHUE TIPE3EHTAINEH ¢ yIETOM OCOOCHHOCTEH ayIUTOPUH CBEPCTHHUKOB.

CrnennanbHble pe3yibTaThl:

Bnagenue mpaBwiamu 3amuicu GOpMyNT U CIEHUATBHBIX 3HAKOB MPU HCIOJIH30BAHUH
penbedHo-ToueuHo# cucreMsl JI. bpaiins.
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Bnanenne ocszarenbHbIM  cocoOOM  00CIE€IOBaHUST W BOCHPUATHS  pelbe]HBIX
n300pakeHNH (WILTIOCTpaNHid, CXeM, MAaKeTOB, YePTEKHBIX PUCYHKOB U T.IL.).

YMeHHe BBINONHATH MPOCTHIE pebe(HbIE PUCYHKH W MOCTPOSHHS TNPU MOMOIIU
CIEIIMAJIbHBIX HUHCTPYMEHTOB.

Bnanenune texHukoi mnpeoOpasoBaHus (GOpPMYT W BBIPOKEHUH MpPU HCHOJIH30BAHUU
cucremsl JI. bpaiins.
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TEMATHYECKOE IIVIAHUPOBAHME 110 ITIPEJMETY «®U3UKA»
8 kiacc (68 4.)

TemaTuueckunii
0JI0K, TeMa

OcHoBHOE€ Coa€cpKaHue

Kou-
BO
JaCcOoB

OcHOBHBIE BH/IbI 1eSITEJILHOCTH
00yyarmmxcs

Paznen 1. dusuka u e€ posib B IO3HAHUM OKpYKalomero mupa (6 4.)

®usuka — Hayka | @u3nka — Hayka o pupoje. SBIeHHs IpUpOIbI. 1 ® BBISBICHHE  pa3IMuuil  MeXAy  (QU3MYECKUMH U
o npupoze. (2 4.) XUMHUYeCKUMH rnpeBpaieHusmMu (MC — xumus);
® paclo3HaBaHuE U Kiaccupukanus QU3NYECKUX SBIICHUN:
MEXaHUYECKUX, TEIIOBBIX, ANEKTPUUECKUX, MATHUTHBIX U
®usnyeckue SBICHUSA: MEXaHWYECKHE, TEIUIOBBIE, 1 CBETOBBIX:
ANIEKTpUYECKHE, MATHUTHbBIE, CBETOBbIE, 3BYKOBBIE. o Ha6J'IIOJIeI-;I/Ie ¢ MOMONIBIO COXDAHHBIX AHATHSATODOB H
onucaHue GU3NUECKUX SIBICHUM.
duznyeckue Ouznyeckue BeNUYUHBL. V3MepeHue (QuU3NYECKUX 1 ® ompejeNeHUe IeHbl JEJIeHHs IIKajlbl HM3MEpPUTEIHHOIO
BEJTMYMHBI. (2 BenU4MH. PU3ndeckue npudopsl. npulopa, H3MEpPEeHHE JIMHEWHBIX pa3MepoB Tel U
q.) IIPOMEXYTKOB BPEMEHH C YU4ETOM MOTIPELIHOCTEN;
® u3MepeHue 00bEMa KUAKOCTH U TBEPIOTO TENa,
® U3MEpPEHHME TEMIIEPATypbl IPH IOMOIINM JKUIKOCTHOTO
TEPMOMETPA U JATYUKA TEMIIEPATYPHI;
[TorpemHocte M3MepeHuii. MexayHapoaHas cHCTEMa 1 ® BBINOJHEHHE TBOPUYECKUX 3a/laHUi MO TMOHUCKY CIoco0oB

€I HUILI.

U3MEpPEHUST HEKOTOPBIX (U3HUCCKUX XapaKTEPHUCTHK,
HalpuMep, pa3MepoB  MajblIXx O00BEKTOB  (BOJIOC,
IIPOBOJIOKA), YAAIEHHBIX 00BEKTOB, OOJIBIINX PACCTOSHHIHA,
MaJIbIX POMEKYTKOB BPEMEHHU;

00CYyXICHHE TpeIIaraéMbIX CIIOCOOOB.

EcrecTtBenHOHay
YHBIM METOJI
rmo3HaHus. (2 4.)

Kax (1)1431/11(21 U Opyruce C€CTCCTBCHHBIC HAYKU H3YyYarOT

MIPUPOY.

ECTGCTB@HHO—Hay‘IHbIﬁ MCTO/ IMIO3HAHUA: Ha6J'IIO,Z[CHI/Ie C

IIOMOIIIBIO  COXpPAHHBIX aHAJIMU3aTOPOB,

IIOCTAaHOBKa

HAaYYHOT'O BOIIPOCA, BBIIBUKCHUEC THIIOTE3, SKCIICPUMCHT
o IIPOBCPKE THUIIOTE3, 00BsICHEHHUE Ha6n10)1aeMoro
siBiieHus. Onucanue (I)I/I3I/I"ICCKI/IX SIBIICHUI C IMOMOILBIO

MOJIEJIEN.

BBIJIBIDKCHUE THUIIOTE3, OOBSCHSIONIUX IPOCTHIC SBIICHHUS,
HalpuMep, MOYEMYy OCTaHABJIMBAETCS [BHIKYILEECS IO
TOPU30OHTAIBHON MOBEPXHOCTU TEJIO; NMOYEMY B JKAPKYIO
MOTOy B CBETJION OJI€K/I€ POXJIAIHEN, YEM B TEMHOM;
MPEIOKEHUE CIIOCOOOB MPOBEPKH TUTIOTE3;

MPOBEJCHNE HCCIEIOBAaHUS IO MPOBEpPKE KaKou-110o
TUINIOTE3bl, HANpUMEp, MAAIBHOCTh MOJIETA IIApHUKa,
MYIIEHHOTO TOPU30HTAIBHO, TeM OoJiblle, YeM OoJblle
BBICOTA ITYCKA;
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MOCTPOCHUE MPOCTEHINX MOJieNiel (PU3MUECKUX SIBICHUN
(B BHIE PHCYHKOB, aNlUIMKalWd, penbeHBIX PUCYHKOB
1583071 CXEM), HaIIpUMeEp, majgcHue IpeaMeETa;
IIPSAMOJIMHEMHOE PAaCIIPOCTPAaHEHUE CBETA.

Pa3nen 2. I[lepBoHauabHbIe CBEIEHHSI 0 CTPOEHHH BellecTBa (5 4.)

Crpoenue ATOMBI M MOJIEKYNBI, UX pa3Mepbl. ONBITHI, 1 e HaOJIOJEHUE C IMOMOIIBI0 COXPAaHHBIX aHAJIM3aTOPOB U
BemecTna. (1 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA. UHTEPIpETaus  ONBITOB,  CBUICTENBCTBYIONIUX 00
q.) ATOMHO-MOJIEKYJIIPHOM CTPOSHHH BEIIECTBA: OIBITHI C
pacTBOpPEHHEM pa3IMYHBIX BEUIECTB B BOJIE;
® OIICHKa pPa3MepOB aTOMOB M MOJIEKYJ C MCIOJIb30BaHHUEM
doTtorpaduii, TMOIYYCHHBIX HA aATOMHOM CHJIOBOM
mukpockorne (ACM), unu moeneit;
® oIpejeseHNe pa3MepOB MaJIbIX TEJl.
JIBuxenue JlBuxenne yactun BemiectBa. CBSI3b  CKOPOCTH 1 e HalJIOJCHHE C TMOMOIIBI0 COXPAaHHBIX aHAIM3aTOPOB U
u NBUKEHHUSI YacTHI] ¢ Temmeparypoil. bpoyHoBckoe 0o0bsicHeHHe OpOYHOBCKOTO  JIBMXKEHHS U  SBJICHUS
B3anMOIENCTBHU TIBIDKEHUE. muddy3um;
€ YacTHI[ = ® TpoBeJeHHE U OOBSCHEHHE OMNBITOB MO HAOIIOJCHUIO
BemecTBa. (2 Hubdysus. BzammonelcTBHE  YacTHIl  BEIECTBA: 1 TEILIOBOTO PACITHDEHHS [a30B;
q.) TPUTAACHHE 1 OTTATKUBAHMIC. ® 1poBe/CHNE U OOBICHEHHE OIBITOB TI0 OOHAPY)KEHHUIO CHJI
MOJIEKYJISIPHOTO MPUTSKEHUS U OTTAJIKUBAHUS.
ArperatHblie ArperatHble COCTOSIHMSI BEIlECTBA: CTPOEHHE TIa30B, 1 e omucaHue (C UCHOJIb30BAaHHEM TMPOCTBHIX MOJIENEH)
COCTOSIHUS KUAKOCTEH U TBEPIBIX (KPUCTAIITUYECKHX) TEIl. OCHOBHBIX pa3lU4Mii B CTPOCHUHU Ta30B, KHUAKOCTEH U
BelecTsa. (2 TBEPABIX TE,
9.) ® O0O0BsiCHEHHE MaJOl C)KUMAaEeMOCTH KHAKOCTEH U TBEPIBIX
TeN, OONMBIION CKMMAEMOCTH Ta30B;
® OOBSICHCHHE dbopMbl  TBEPABIX TET U

COXpaHCHUA
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B3anmoCBsI3b MEXIy CBOMCTBAMHM BEILIECTB B Pa3HBIX

TCKYYCCTU KUAKOCTH,

arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM ® [IPOBEJCHHUE OMbBITOB, JOKA3bIBAIOIIMX, YTO B TBEPIOM
crpoeHneM. OCOOEHHOCTH arperatHbIX COCTOSTHUA COCTOSIHUM BOJIbl YaCTHIIBl HAXOJATCS B CPEIHEM JaJIbliie
BO/IBI. JIpYT OT Jipyra (IJIOTHOCTh MEHBIIIE), YEM B KUIKOM;
® YCTAaHOBJICHHE B3aMMOCBS3M MEXAY OCOOCHHOCTAMHU
arperaTHbIX COCTOSIHUN BOJIbI M CYIIIECTBOBAaHUEM BOJIHBIX
opraan3mMoB (MC — Guororusi, reorpadusi).
Pa3nen 3. /IBu:xenue u B3anmogeiicteue teia (21 4.)
Mexanuveckoe Mexanuveckoe JBKEHUE. PaBHOMEpHOE u 1 ® 1uCccle0BaHUE PAaBHOMEPHOTO ABMKEHUS M OIpe/elieHre
nBuxenue. (3 HEPAaBHOMEPHOE JIBUIKCHHUE. €ro NpU3HAKOB;
9.) ® Ha0MIOJCHHE C TIOMOIIBIO COXPAaHHBIX AaHAJIM3ATOPOB
HEPaBHOMEPHOTO JIBIKCHUSI U OTIPEJICIICHHE €r0 OTIMYNi
Ckopocte. CpenHsis CKOpPOCTh IPH HEPAaBHOMEPHOM 1 OT PAaBHOMEPHOTO JBHIKCHIS;
ABIDKCHHU. ® pelleHME 3a7ad HAa OMNpeJeleHUe IyTH, CKOPOCTH U
Pacuér mytu u BpeMeHU ABMKEHUSI. 1 BPEMEHH PAaBHOMEPHOTO JBW)KCHHUS;
® aHamu3 TpaduKOB 3aBHCHUMOCTH TYyTH W CKOPOCTH OT
BPEMEHH.
HNuepuus, SIBrieHne nHEepLUH. 1 ® O0O0BsSICHECHHE u MPOTHO3UPOBAHKE SIBJICHUU,
Mmacca, 00yCIIOBJICHHBIX HMHEPIMEH, HalpUMep, YTO MPOUCXOAUT
IJIOTHOCTS. (4 IpU TOPMOXKEHHWU WM PE3KOM MaHEeBpe aBTOMOOWII,
9.) [I0YEMY HEBO3MOKHO MIHOBEHHO IPEKPAaTUTh JBUKEHUE
3aKOH MHEPIUU. 1 Ha BEJIOCUIIE/EC WIIK CAMOKATE U T 1;
® [IPOBEJACHUE M aHAJIU3 OIBITOB, JAEMOHCTPUPYIOLIUX
U3MEHEHUE CKOPOCTH [IBJKEHHsI Tela B pe3yjbTaTe
JICCTBUSI HA HETO APYTUX TEll,
B3aumopeiictBue Ten Kak = NOpUYMHA  U3MEHEHUS 1 ® pelIeHHe 33a]a4 Ha ONpeeNieHue Macchl Tena, ero 0obémMa
CKOpOCTH JBMXEHUs Tell. Macca kak Mepa HHEPTHOCTH U MIJIOTHOCTH;
Tena ® [IPOBEACHUE M aHAIU3 OIBITOB, JAEMOHCTPUPYIOLIUX
3aBUCUMOCTb U3MEHEHMSI CKOPOCTH T€JIa OT €r0 MacChl IIPH
IImoTHOCTE BemmecTBa. CBA3b IIOTHOCTH C KOJTUYECTBOM 1 B3aMMO/ICHCTBUM TET;
MOJIEKYJ B eIMHHIIE 00bEMa BEIlEeCTBa. ® U3MEepeHHe MacChl Teja Pa3IUYHbIMH CIIOCO0aMU;
°

ONPpCACIICHUC TINIOTHOCTHU TECJIa B PC3YJIbTATC U3MCPCHUA
€ro Macchel U 00bEMa.
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Cuna. Buns! cul.
(14 4.

Cuna xak XxapakTepHCTHKa B3aUMOIEHCTBUS TEIL.

Cuna ynpyroctu u 3akoH ['yka.

I/I3MepeHI/Ie CHJIBI C IOMOIIBIO JUHAMOMETPA.

SIBIIEeHNE TATOTEHUS U CUJIA TSHKECTH.

Cuna TsKeCcTH Ha IpyTUX IUIaHeTax.

Bec Tena.

HeBecomocTs.

CroxxeHue cuJj, HaIMpaBJICHHBIX IO OJHOM MPSMOM.
PaBHOelicTBYIOIIAS CHIT

Cuna TpeHus.

TpeHHe CKOJIBXKCHHUA U TPCHUE ITIOKOA.

Tpenue B mpupojie U TEXHHKE.

Kontponsnas paborta no teme «Cumna. Buabl cumy.

AnHanu3 KOHTpOJIbHOM paboThl. [IoBTOpeHue Mo Teme.

U3y4YEHUE B3aUMOJCWCTBMSI KaK IPUYMHBI H3MEHEHUs
CKOpPOCTH TeJla UJIH ero aedopMarium;

OIIMCAaHUE pEAJbHBIX CUTYallM B3aWMOJCHCTBHA TEl C
MOMOUIBI0 MOJIENIEH, B KOTOPBIX BBOAUTCS IMOHSTHE U
M300paKeHUE CHUIIBL;

U3YyYEHUE CUJIbl YIPYTOCTH;

UCCJIEJIOBAaHUE  3aBUCUMOCTH  CHUJIBl  YIPYrOCTH  OT
VIJIMHEHHUsS] PE3WHOBOIO IHypa WM TPYXKHUHBI (C
MOCTPOEHHEM IpauKa);

aHAJIN3 IPAKTHUUECKUX CUTYallUi, B KOTOPBIX MPOSIBJIAETCS
JeCTBUE CUJIBI YIPYTOCTH (YIPYroCcTh Msiua, KPOCCOBOK,
BETOK JIepeBa U JIp.);

aQHAJIN3 CUTYyallul, CBS3aHHBIX C SIBJICHUEM TATOTEHUs
OObscHeHHe OpOUTAJIBHOTO  JABM)KEHUS IJIAaHET C
UCIIOJIb30BAHUEM SIBJIICHUS TATOTEHMS] U 3aKOHA MHEPLUU
(MC — actpoHomus);

U3MEpEHHUE Beca Tella ¢ HOMOILBIO AUHAMOMETPA;
000CHOBaHME ATOTO CIIOCO0A U3MEPEHUS,

aHaJIM3 U MOJEINPOBAHUE SIBIECHUS HEBECOMOCTH;
9KCIEPUMEHTATIBHOE TOIy4YEHHE MpaBUila CI0XKEHUS CHII,
HalpaBJIEHHBIX BJIOJIb OJHOH MPSAMO;

OIpe/IeIeHNe BETMUMHBI PABHOAECHCTBYIOIIEN CHIT;
U3yYCHHE CUJIbl TPEHUS CKOJIb)KEHUS W CHIJIbI TPEHMS
HOKOS;

UCCIIIOBAaHUE 3aBUCUMOCTH CHJIbI TPEHHS OT Beca Tejla U
CBOMCTB TPYLIMXCSI IOBEPXHOCTEIH;

aHaJU3 MPAKTUYECKUX CUTYallui, B KOTOPBIX MPOSBISETCS
JeicTBUE CUJIBI TPEHMs], HCIOJIB3YIOTCS CHOCOOBI €&
YMEHBIICHNs WIN YBeJIWYeHUs (KaTaHWE Ha JbDKaXx,
KOHbKaX, TOPMOXKEHHE aBTOMOOWJIS, HCIIOJIb30BaHUE
HOJIIIMITHUKOB, TJIABAaHUE BOJIHBIX KUBOTHBIX U 1p.) (MC -
ouomnorus);

peleHre 3a/1a4 ¢ UCIOJb30BaHUEM (OopMyI JUisd pacuéra
CHUJIBI TSDKECTH, CHJIBI YIIPYTOCTH, CUJIBI TPEHUS.

Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEeH U ra30B (21 4.)
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[laBiieHue.
[Tepenaua
JaBIICHUS
TBEPIABIMU
TeJaMHu,
KHUJKOCTAMH U
razami. (3 4.)

Hapnenne. CrnocoObl yMEHBIICHHS W YBEITUYCHUS
JABJICHHUS.

JlaBnenue raza 3aBUCUMOCThH JIaBJIEHUA Ta3a OT o0bEMa
" TCMIICPATypPhL.

Ilepenaua gaBneHus: TBEPABIMU TEIAMHU, KUAKOCTIMHU U
razamu. 3akoH [lackans. [THeBMaTHYECKHE MAITUHBI.

aHaJM3 U 00BSCHEHNE OTBITOB M MPAKTUYECKUX CUTYAIIHH,
B KOTOPBIX IIPOSIBIIAECTCS CUJIA JABJICHHUS;

000CHOBaHHME CIIOCOOOB YMEHBUICHHUS W YBEIHMUYCHHS
JIaBJIICHUS,

W3y4eHUE 3aBUCUMOCTH JaBJICHHMs raza OT oO0ObéMa u
TeMIEepaTyphbl;

U3y4eHHue OCOOEHHOCTEN Nepenauu JaBieHHs] TBEPABIMU
TCJIaMU, ) KUJKOCTAMHU U I'a3aMU;

000CHOBaHHME pE3YJIbTATOB OIBITOB OCOOEHHOCTSIMU
CTpOEHUS BEILECTBA B TBEPAOM, KUAKOM U ra3000pa3zHOM
COCTOSIHUSAX;

SKCIEPUMEHTATBHOE JOKA3aTeIbCTBO 3aKkoHa [lackans;
pelIeHne 3a1a9 Ha pacu€T AaBIICHUS TBEPIOTO TENA.

JaBnenue
KHUJIKOCTH. (5 4.)

3aBUCUMOCTD JaBIEHUS >KUAKOCTH OT TIIyOWHBI
TIOTPY>KECHHS.

I'mapocraTnueckuii mapajgokc.

Coo0mmaronmecs: CoCybl.

FI/II[paBJ'II/ILIeCKI/Ie MCXaHU3MBI.

UCCIICIOBAaHUE 3aBHUCHMOCTH JaBJICHUS JKHJIKOCTH OT
TTyOWHBI TIOTPY>KESHUS U TUIOTHOCTH YKHUJIKOCTH;
HAOJIOJICHUE C TIOMOIIBIO COXPaHHBIX AHAIM3aTOPOB C
MOMOIIIFI0 COXPAHHBIX aHAJIU3aTOPOB W OOBSCHEHHE
THIPOCTATHYECKOTO  IMapajokca Ha OCHOBE 3aKOHa
ITackams;

U3yUYCHHE COOOIIAIOIINXCS COCY/IOB;

peleHue 3a1a49 Ha pacu€T JaBJICHUS KUIKOCTH;
OOBSICHEHHWE TpPHHIUIA JCHCTBUS  THIPABIMYECKOTO
npecca,

aHaM3 U OOBSCHEHHWE TIPAKTUYECKUX  CUTYaIHid,
JEMOHCTPUPYIOIIUX TPOSIBIICHUE JABICHHUS JKUIKOCTH U
3akoHa [lackaisi, Hampumep, MPOIECCOB B OPraHU3Me MPU
r1y00KkoBOJHOM HbIpsiHuu (MC — Ouoiorus)

AtMmocdepHoe
naBieHue. (6 4.)

Atmocdepa 3emnu u aTMochepHOE AaBlICHUE.

[TpuumHbI CyIIECTBOBAHUS BO3IYLIHONW 000J0YKY 3eMIIH.

OmnsiT Toppuuesnu.

W3mepenune aTMoc(epHOro aBjIeHuUS.

JKCIIEPUMEHTAIbHOE  OOHapyXeHUe aTMochepHoro
naBjieHuss AHaIU3 U 00BSICHEHHE OTBITOB M MPAKTUYECKUX
CUTyallul, CBSI3aHHBIX C JIEHCTBHEM aTMOC(EpPHOTro
JIaBIICHMS,

0OBsICHEHUE CYIIECTBOBaHMUs aTMocdepsl Ha 3emiie U
HEKOTOPBIX IIAHETaX WM €€ OTCYTCTBHA Ha JPYrHX
rianetax u Jlyne (MC — reorpacdusi, actpoHOMUS);
00BsICHEHNE U3MEHEHUS TNIOTHOCTH aTMOC(EpHI C BBICOTOM
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3aBHCHMOCTh aTMOC(EPHOTrO AABICHHS OT BBICOTHI Ha/l 1 U 3aBUCHMOCTH aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI;
YPOBHEM MOps peleHne 3a1a4d Ha pacy€T aTMOC(HEpHOTO JaBIICHUS;
[TpuGops! st u3MepeHust aTMOC(HEPHOTO TABICHUSL. 1 U3y4CHHE YCTPOHCTBA OapoMeTpa-aHepouIa.
JencrtBue JleficTBHE )KMIKOCTH U I'a3a Ha OIPYKEHHOE B HUX TEJIO. 1 IKCTIEPIMEHTAIBHOE OOHAPY)KEHUE JICHCTBHS KUAKOCTH H
KUJKOCTH U rasa rasa Ha orpyk€HHO€ B HHUX TEJIO;
Ha NOrpy:KE€HHOE | BrrTankuBaromnias (apXuMen0Ba) cuiia. 3aKkoH ApXuMea. 2 OIPEJECIECHNUE BBITAIIKUBAKOUIEH CHUJIbI, JEHCTBYIOLIECH Ha
B HUX Teno. (7 4.) TEJI0, IOTPYKEHHOE B JKHUJIKOCTb;
[InaBanwme teu. 1 poBeJCHNE U OOCYKJEHHE OIBITOB, AEMOHCTPUPYIOIINX
3aBUCHMOCTD BBITAJIKUBAIOIICH CHWJIbI, JEUCTBYIOIIEH Ha
BosayxormiaBanue. 1 TEJI0 B KUJKOCTH, OT 00bEMa MOTPYKEHHON B JKUJIKOCTD
YaCTH TeJA U OT IVIOTHOCTH JKHUJIKOCTH;
KonTtponbHas paGota no teme «JlaBieHue >KUAKOCTEH, 1 UCClIeJOBaHNE 3aBUCUMOCTHU Beca Tejla B BOJE OT 00bEMa
TBEpP/IBIX TEN U TA30BY. MOTPYKEHHOU B )KUJKOCTh YaCTH TeEJIA;
AnHanu3 KOHTpoJIbHOH paboTel. [loBTOpEHME 1O TeMe. 1 pemieHne 3ajad Ha NPHMEHEHHE 3aKOHAa ApXHMela H

YCJIOBUS TUTABaHUS TE;
KOHCTPYMPOBAHUE apeoMeTpa WM KOHCTPYHMPOBAHUE
JIOJIKU U OTIPEJICIEHUE €€ TPY30TT0TbEMHOCTH.

Pa3zges S. Padora u MmomHocTh. JHeprus (12 4.)

Pa6ora u
MOIITHOCTH. (3

q.)

Mexanuveckast padora.

1

Moi1HoCTb.

® HKCIEpUMEHTAIbHOE ONpeiesieHue MEXaHUYEeCKO paboThI

CWJIBI TSDKECTH NpPU MaJeHUU Tela M CUJIbl TPEHUS MpU
PaBHOMEpPHOM IME€pPEMEIIEHUN Teja MO TOPHU30HTAIBHOM
MOBEPXHOCTH;

pacuéT MOIIHOCTH, pa3BUBaeMOW TMpU MOABEME IO
JIECTHHUIIE;

pelieHre 3agad Ha pacyéT MeXaHHYecKOW padoThl H
MOIIHOCTH.

IIpocTeie
MEXaHU3MBI. (5

9.)

HpOCTLIe MCXAaHU3MBbI. pblYar, 6J'IOK, HaKJIOHHAasA
IIJIIOCKOCTB. HpaBI/IJ'IO PaBHOBCCH: pblyara.

[IpumeHneHue mpaBusIa paBHOBECHs pblyara K OJIOKYy.

«3o0I10TOC IMpaBHJI0» MCXAaHUKHU.

OIIPCACIICHUC BbIUIPBIIIA B CUJIC ITPOCTBIX MCXAHU3MOB Ha
MNpuUMEPEC pbldara, IOJABUKXHOI'O U HCIIO ABHIKHOI'O 6J'IOKOB,
HaKJIOHHOM IJIOCKOCTH,

HCCJIICA0OBAHNC YCIIOBHA PAaBHOBECHUS pblvara,
06H3.py>KeHI/IC CBOMCTB MMPOCTBIX MCXAaHHU3MOB B
Ppa3InYHbIX HHCTPYMCHTAX n HpI/ICHOC06J'IeHI/I}IX,
HCIIOJIb3YEMbBIX B 6LITy U TCXHHUKEC, a TaKKC B XXHMBBIX
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KIII mpocThIX MEXaHU3MOB.

opranuzmax (MC — Guosorus);
HKCIIEPUMEHTAIBHOE JI0OKA3aTeNbCTBO PABEHCTBA paboT
MIPU IPUMEHEHUH TIPOCTHIX MEXAaHU3MOB;

[IpocThie MexaHU3MBI B OBITY U TEXHUKE. PhIyaru B Teie 1 onpenenerue KITJ] HAKITOHHO TIOCKOCTI
Henosexa. pelieHue 3aja4 Ha MPUMEHEHHE MpaBHJa PAaBHOBECHS
pbruara u Ha pacuér KII/{
Mexanndeckas Kunernyeckas ¥ MOTEHIMAIbHAS YHEPTHSL. 1 IKCTIEPUMEHTAIBHOE oTpesienieHne MU3MEHECHHUS
sHeprus. (4 4.) KMHETUYECKON M MOTEHIMAIbHOM SHEPIUM Tea IPU €ro
IIpeBpanieHue OJHOTO BHA MEXAHMYECKOH SHEPrUH B 1 CKaThIBAHWUH I10 HAKIIOHHOH TIJIOCKOCTH,
JPYToi. dopmynmupoBaHue Ha OCHOBE HCCIIC/IOBAHMA  3aKOHA
COXPaHECHUS MEXaHHUECKOH YHEPTHH;
3aK0H COXpaHEHUS ¥ M3MCHECHHS SHEPTUU B MEXaHUKE. 1
o0cyX/IleHNe TPaHUIl MPUMEHIUMOCTH 3aKOHA COXpPaHECHUS
KontponpHas pabora mo teme «PaboTa W MOITHOCTB. 1 9HEPIruM;
DHEepPrus» peleHne 3a7ad C WCIOJb30BAaHHEM 3aKOHA COXPaHEHHS
AHanu3 KOHTPOJIBHOM paboThI 1 SHCprun
PezepBHoe Bpems (3 4.)
[ToBTOpenwue (3 [ToBTOpeHue no Teme: JIBrkeHHe 1 B3aUMOJICHCTBIE 1 dbopmMupoBaHue y  oOydJaronuxcs yYMEHUH K
9.) T, OCYILIECTBJICHUIO KOHTPOJBbHON (YHKLIHU; KOHTPOJb H
CaMOKOHTPOJIb U3YYEHHBIX MOHATHH;
dbopmupoBaHre y OOy4yaloOImUXCS CIIOCOOHOCTH K
peduieKCUBHOM J1eATEIbHOCTU: pa300p HeCTaHAAPTHBIX
3a1a4
[ToBTOpenue no Teme: «J{aBneHue TBEPIBIX Tel, dopMupoBanue y  oOyyarommxcs YMEHHH K
KUAKOCTEU U Ta30By. OCYILIECTBIICHUIO KOHTPOJIbHOM (YHKIMHU; KOHTPOJIb U
CaMOKOHTPOJIb U3YYEHHBIX MOHATUH;
dbopMupoBaHue y OOYyYalOIIUXCS CHOCOOHOCTH K
pedIieKCUBHOM /IeATEIbHOCTU: pa300p HeCTaHAAPTHBIX
3aga4
[ToBTOpenue no teme: «PaboTa 1 MOITHOCTb. 1 dopMupoBanue y  oOyyarommxcs YMEHHH K

DHeprus».

OCYIIIECTBIICHUIO KOHTPOJBHON (QYHKIMU; KOHTPOIb U
CaMOKOHTPOITb U3YUYEHHBIX MOHATUH;

dopMupoBaHue y OOYYalOIIUXCS CHOCOOHOCTH K
pedieKCUBHOM JIeATeIbHOCTH: pa300p HeCTaHAAPTHBIX
3a1a4
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9 kjacc (68 4.)

TemaTuueckunii
0JIOK, TeMbI

OcHoBHOE€ CoacpKaHue

OcHoOBHBIE BH/IbI 1€ TEJILHOCTH
00y4arIMXxcs

Pa3nen 6. TenioBbie siBienus (32 4.)

Crpoenue
CBOICTBA
BemiecTna. (7 4.)

Crpoenue BeniecTBa. ONBITHI, T0KA3bIBAIONINE ATOMHOE 1
CTpOEHHE BEIEeCTBA.

TenoBoe nBUKEHUE aTOMOB U MOJIEKYN. bpoyHOBCKOE 1
JBUKEHHE.

Huddy3us B razax, KHAKOCTAX M TBEPIBIX TeNax. 1
BzanmonelicTBre 4acTHIL BEIECTBA.

ArperatHble COCTOSIHUSI BEIIECTBA. 1
Mopenu cTpoeHus TBEPABIX TeJl, )KUAKOCTEN U ra3oB. 1
OObsicHEHUE CBOMCTB ra3oB, KUAKOCTEH U TBEPABIX Tell 2

Ha OCHOBE
MPEJICTaBICHUN.

MOJICKYJIIIPHO-KHHCTHYCCKUX|

HaOJIIO/IEHNE C TMOMOMIBIO COXPAaHHBIX AHAIU3ATOPOB C
MOMOIIBI0 COXPAHHBIX AHATU3AaTOPOB W HWHTEPIIPETAIUs
OTIBITOB, CBUCTEILCTBYIOMNUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM Pa3THIHBIX
BEIIECTB B BO/IC;

peleHue 3aaad 1mo OIeHUBAHUIO KOJHYECTBA aTOMOB WIIH
MOJIEKYJ B €JHHHIIE 00bEMA BEIECTBA;
OIICHKa yOeTUTEITFHOCTH 3TUX 000CHOBAHHUI;
00bsICHEHHE  OpPOYHOBCKOTO  JBHIKEHUS,
maddysum;

OOBSICHEHWE OCHOBHBIX pa3lIM4Mii B CTPOCHUM Ta30B,
KHUIIKOCTEU M TBEPIIBIX TEIT,

NPOBE/ICHUE OTBITOB TI0 BBIPANIUBAHUIO KPHCTAILIOB
MIOBAPEHHOM COJIM WK caxapa,

NpOBE/ICHUE U OOBSICHEHHE OIBITOB, JEMOHCTPHPYIOIIHX
KalWUISIPHBIC SIBJICHUS U SIBIICHHE CMavHBaHMS,

SIBJICHUA

0OBsICHEeHHE  pOJM  KANMWUISPHBIX  SBJICHWHA  JUis
MOCTYIJIEHUsT BOJAbI B opraHm3Mm pacteHuit (MC —
OounoJIorHs);

HaOJIFOZICHHE C TIOMOIIBIO COXPAaHHBIX aHAIM3AaTOPOB C
MOMOIIIBI0 COXPAaHHBIX aHAJU3aTOPOB, IIPOBEACHHE U
OOBbSICHEHHE ONBITOB 10 HAOMIOAECHHIO TEIIOBOIO
pacIIMpPEHHMS Ta30B, KUJIKOCTCH U TBEPIBIX TEII,
00bsiCHEeHUE cOXpaHeHUsI 00bEMA TBEPBIX TEJ, TEKYYECTH
KUAKOCTH (B TOM YHCIIE, PA3HUIIBI B TEKYUECTH IS Pa3HBIX
JKUJIKOCTEN ), JaBJICHUS Ta3a;

MPOBEACHUE OMNBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTh
TABJICHUST BO3JyXa OT €ro o0bEMa W HarpeBaHWs WM
OXJIAKICHHS,;
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aHaJIu3  IPAaKTUYECKMX  CUTYyallMi, CBSA3aHHBIX CO
CBOMCTBAMHU I'a30B, JKUJKOCTEN U TBEPABIX TEIL.

TenoBkie
npoueccsl. (23

9.)

Temneparypa. CBsi3b TeMmmeparypbl CO CKOPOCTBIO
TEIJIOBOTO JBMKEHUS YACTHII.

Bnyrpennss sHeprus.

Crioco0sl U3MEHEHUS BHYTpEHHEH SHEpPTruu:
Teryionepeiada U COBEpUICHUE PadOTHI.

Bune! Temionepenayuun: TemIONpoBOIHOCTb, KOHBEKIIHS,
U3Iy4YeHue.

KomnuectBo  Temnotel.  YaenbHas — TEMIOEMKOCTH
BEIIEeCTBA.

TernnooOMeH 1 TETIIOBOE paBHOBECHE.

ypaBHeHI/Ie TEIJI0BOro OajaHca.

IInaBnenue n OTBEPACBAHUC KPHUCTATINIMYCCKUX
BEIIECTB. Y AelIbHAs TEIJIOTAa MJIaBICHUS.

[TapooOpa3zoBanre U KOHICHCAIIHSL.

Hcmapenue

Kunenue.

000CHOBaHME MMPABUII U3MEPEHUS TEMIIEPATYPHI;
CpPaBHCHHE pAa3IMYHBIX CIIOCOOOB W3MEPECHHS W IIIKAIl
TEeMIIepaTyphI;

HaOJIOZICHHE C TIOMOIIBIO COXPAaHHBIX aHAJIU3aTOPOB C
MOMOIIBI0 COXPAaHHBIX AaHAJIU3AaTOPOB M OOBSICHEHUE
OTIBITOB, JEMOHCTPUPYIOIINX W3MEHEHHE BHYTpPEHHEH
SHEPrUM Tejla B pe3yibTaTe TEIUlonepenay U padoTh
BHEIIHUX CHII,

HaOJIIOICHUE C TIOMOIIBIO COXPAaHHBIX aHAIM3ATOPOB C
MOMOIIIBI0 COXPAaHHBIX AHAJINU3AaTOPOB H OOBSICHEHUE
OIIBITOB, 00CyXIeHNE MPAKTUYECKUX CUTYaIHUH,
JEMOHCTPHUPYIONIUX Pa3IMYHbIE BHJIbI TEIUIONEPEIadH:
TETJIOTIPOBOTHOCTh, KOHBEKIIHIO, U3TyUCHUE;
WCCJICIOBAaHUE SIBJICHHUS TEIJIOOOMEHA MPU CMENIMBAHUU
XOJIOJTHOW U TOPSTYEH BOJIBI;

HaOJNIOZICHHE C TIOMOINBIO COXPAaHHBIX AaHAIU3ATOPOB
YCTaHOBJICHHUSI TETUIOBOTO PAaBHOBECHS MEXIy TOpsUed W
XOJIOJHOM BOJIOH;

ompeneneHue  (M3MEpEHHE)  KOJIUYECTBA  TEIUIOTHI,
MOJYYCeHHOTO BOJOW TMPH TEIIOOOMEHE C HarpeTbiM
METaJUTHYECKUM ITUIMHAPOM;

ompeneneHue (M3MEpEHUE) YIENbHOW TEIIOEMKOCTU
BEIIECTBA;

pelIeHue 3a1a4, CBS3aHHBIX C BBIUMCICHHUEM KOJHMYECTBA
TEIJIOTHI U TEIJIOEMKOCTH MPHU TEIJI000MEHE;

aHaJIM3  CUTyallM  MNPaKTUYECKOTO  MCIOJIb30BaHUs
TEIJIOBBIX CBOWMCTB BEUIECTB U MATE€pUAJIOB, HapUMeEp, B
LEISIX SHEProcOepeKeHNUS: TETIOU3OJISIINS,
sHeprocOeperaroiie KphIi, TEPMOAKKYMYISTOPHI U T 1,
HAOMIOJICHHE C TOMOIIBIO0 COXPAHHBIX AaHAlIM3aTOPOB
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V nenpHas TEII0Ta MapooOpa3oBaHMUsL.

3aBHCHMOCTH TEMIIEPATYpbl KHIIEHUS OT aTMOC(EpHOro
JABJICHHUS.

Brnaxnocts Bo3ayxa.

DHeprus TOIIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[IpuHIMIBI paOOTHI TETJIOBBIX IBUTATENEH.

KII/I TermmoBoro aBurates.

TeroBble JBUTATENH U 3alIMTa OKPY>KAIOIIEH Cpebl.

3aKOH COXpaHEHHUS U TPEBpallleHUusT DJHEPrHuH B
MEXaHUYECKUX U TEIJIOBBIX Mpolieccax.

KOHTpOJ'IBHaSI pa60Ta 1o TeMe «TenoBhIe IBIICHU

AHanu3 KOHTPOJIbHOH paboTel. [ToBTOpEHME 1O TeMme.

SIBIICHU MCTIApEHUS M KOHJICHCAITNH;

UCCIICIOBAaHUE  TpoIlecca  WCHApPEHHs  Pa3IMYHBIX
xkuakocred  OObsACHEHHE — SIBIIGHUW  UCMApEHUs WU
KOHJICHCAIIUU Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO YYCHUS,
HAOJIOJICHNE C IOMOIIBI0O COXPAaHHBIX AHAIM3aTOPOB U
00BsICHEHUE TIPOIIECcCca KUTICHUS, B TOM YHCJIC 3aBUCUMOCTH
TEMIIEPATYPhI KUTICHUS OT JaBIICHUS;

ompeneneHue (M3MepeHHe) OTHOCUTEITHLHOM BIAKHOCTHU
BO3/yXa;

HAOJIOJICHNE C TIOMOINBIO COXPAHHBIX aHAIMU3aTOPOB
mporecca IUIABJICHHS]  KPUCTAJUTHYECKOTO  BEIECTBA,
HanpuMep, JIbJa;

CpaBHEHHE TTPOIIECCOB IIABICHUS KPUCTAIUTMUSCKUX TEN U
pa3MsATYCHHS TTPH HarpeBaHUH aMOP(HBIX TEIT;
ompeneneHre (M3MEPEeHNe) yIeTbHON TEIJIOTHI TIJIaBICHUS
b9t}

00bsICHEHUE SBJICHUI IUIABJICHUS U KPUCTAUIM3ALUU Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHUS;

pellieHre 3a/1a4, CBA3aHHBIX C BBIUMCICHHEM KOJIMYECTBA
TEIUIOTHI B Mpolleccax TeIulonepenad Npy IMJIaBICHUU U
KPUCTAJUIM3AIUH, UCTTAPDEHUU U KOH/ICHCAIUY;

aHAJIU3 CUTYallMil MPaKTUYECKOro MPUMEHEHUS SIBJICHUN
IUTABJICHUS W KPUCTAIUIM3ALUU, HApUMEp IMOJyuYeHUe
CBEPXYMCTBIX MAaTEPHUAJIOB, COJIEBAs Ipeika U Jp.;

aHaiu3 paboThl U OOBSICHEHHWE TMPHUHIMUNA JACUCTBUA
TEIJIOBOTO JABUTATEJ;

BBIYHCIICHUE KOJIMYECTBA TETUIOTHI, BBIIEISIOMIETOC IpU
CrOpaHMM pa3INyuHbIX BUJOB TorumBa, U KIIJ[ nurarens;

obcyxaeHue 9KOJIOTHYECKUX MOCJIEACTBUI
UCIIOJIb30BAaHUsl JIBUTaTelied BHYTPEHHErO0 CropaHus,
TEIUIOBBIX M ruaposnekrpoctanuuit (MC — skomorus,
XUMUSA).

Pa3nen 7. DuekTpuyeckne u MarHuTHble sisjieHus (35 4.)
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DneKTpuyecKue OnexTpusanus Tein. J[Ba poaa 31eKTpUUYECKUX 3apsI0B. ® HaOJIIOJECHUE C IOMOIIBI0 COXPAaHHBIX aHAIM3aTOPOB U
3apspl. IPOBEJCHUE OMBITOB IO OJNEKTPU3AIMH Tel IpH
3apspKeHHBIC COTIPUKOCHOBEHUH M MHIYKIIHEH;
Tenra W uX | B3ammozeicTue 3apsiKeHHBIX Tel. 3akoH Kymona. e HaOJIIOJEHUE C IOMOIIBI0 COXPAHHBIX aHAJIM3aTOPOB U
B3aMMO/ICHCTBHE oOBsicHeHNE B3aUMO/JICHCTBUS OJTHOUMEHHO "
(74) Pa3HOMMEHHO 3apsKEHHBIX TEl;
Onextpudeckoe  mone.  Ilpunium  cyneprosuiuu ® 0oOBsICHEHHE NPUHIMIA JEHCTBUS DJIEKTPOCKOIA;
DNIEKTPHYECKUX TIOJICH. ® O0OBsICHEHHE SIBIICHUI ANEKTPU3ALUA pu
_ COTIPUKOCHOBEHUHU TeJ W MHIYKIHEH C HCIOJIh30BAHUEM
Hocutemn  onexrpuieckux  3apsaos. DNEMEHTApHbIH 3HAHUM O HOCHTEISAX JJIEKTPHUECKHX 3apAI0B B BELIECTBE;
SJICKTPHHYCCKIH 3apsia. ® pacro3HaBaHHE U OOBACHEHHE SABJIEHHI DIEKTPH3ALMH B
MMOBCETHEBHOM KU3HH;
CTpoerue aToma. ® HaOJIONEHNE C TOMOIILK COX
pPaHHBIX aHAJIN3aTOPOB M
OOBSICHEHHE  ONBITOB,  WUTFOCTPHPYIOMIMX  3aKOH
TIpOBOHIKH ¥ AHONCKTPHKIL, COXPAHEHHUS NEKTPUUYECKOTO 3aps/Ia;
e HaOJIOZEHHE C TIOMOIIBIO COXPAaHHBIX AaHAJIU3aTOPOB
ONBITOB 0  MOJAEIMPOBAHUIO  CWJIOBBIX  JIMHUM
3aKOH COXpaHEHUs IEKTPUYECKOT0 3apsa. SNCKTPHICCKOTO MO,
® CCIIE/IOBAHME JICHCTBMSI JIEKTPUUYECKOIO IO Ha
IPOBOJIHUKH U AUIIEKTPUKH.
OnexkTpuueckuil | DIEKTpUYeCKUH  TOK.  YCIIOBUS  CYILECTBOBAHHUSA ® Ha0JIOJICHHE C TIIOMOUIbI0 COXPAHHBIX AHAIM3aTOPOB
TOK. (22 4.) JIEKTPUUECKOTO TOKA. pasIMYHbIX BUJOB JECHCTBUS DICKTPUYECKOIO TOKAa U
OoOHapyXeHHe STHX BHJOB JEHCTBHS B IOBCEAHEBHOM
VIcTOYHMKM TOCTOSIHHOTO TOKA. KU3HU;
e cOOpKa U UCHbITAHUE HIEKTPUYECKON LENH MOCTOSHHOIO
HelicTBust 3JIEKTPUUYECKOTO TOKa (TeruioBoe, TOKa,
XHMUYECKOEe, MArHUTHOE). ® U3MEpEeHHE CUIIbl TOKa aMIIEpPMETPOM;
DNEeKTPUUECKUH TOK B )KMJIKOCTAX U ra3ax. ® U3MEpEeHHE NIEKTPUUECKOI0 HANPSHKEHUS BOJIBTMETPOM;
® [IpOBEJCHHE U OOBSICHEHHE OIBITOB, JAEMOHCTPUPYIOIIUX
DeKTpuYecKas 1eb. 3aBHCHUMOCTD JIEKTPUYECKOTO COIIPOTHUBIICHUS
IOPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJd IONEepPeyHOro
Cuna Toka. CeueHMs U MaTepuana;
°

3neKTquec1<oe HaITpsI’KCHUC.

HCCIICAOBAHNUC 3aBUCUMOCTU CHJIbBI TOK4, IMPOTCKAIOIICTO
qepe3 pe3ucCTop, OT COINPOTHUBJIICHUA PE3UCTOpa U
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ConpoTuBieHe IPOBOJHHKA.

YaensHOE COIMPOTUBJICHUEC BCIICCTBA.

3axon Oma Juid yyacTKa LemnHu.

IlocmegoBaTenpHOE | napajjiCjibHOC COCAUHCHUC
ITPOBOAHHKOB.

PaboTta 1 MOILITHOCTB AJIEKTPUUYECKOTO TOKA.

3akon xoyns—Jlenna.

ONeKTpoNnpoBOAKa M MOTPEOUTENN  DIEKTPUUECKOM
SHEpPruu B OBITY.

KopoTkoe 3ambikanue.

KontponpHass pabora 1o TemMe «DJIEKTPUUYCCKUE
SIBIICHUS.

AHanu3 KOHTPOJIBHOM paboThl. [loBTOpEeHue o Teme.

HaINpsDKCHUS Ha PE3UCTOPE;
MpOBEpKa MpaBuja  CIOXKEHUS  HANpsKEHUM  [pU
HIOCJIE0BATEIbHOM COSTMHEHUH JBYX PE3UCTOPOB;
NpOBEpKa MpaBHJa Ui CHIIBI TOKAa TMPH MapaieIbHOM
COEMHEHUU PE3UCTOPOB;

aHAJIM3 CUTyallUil IOCIEIOBATEIPHOTO M MapalIe]bHOTO
COCAMHCHUA MNMPOBOAHHUKOB B AJOMAIIHHUX J3JICKTPUUYCCKUX
CETSIX;

pelIeHre 3a/1au ¢ UCIoJIb30BaHueM 3akoHa Oma u popmyi

pacuéra AIIEKTPUYECKOTO COTIPOTUBIICHUS npu
MOCJIEZIOBATEIbHOM M NApajuleIbHOM  COEAMHEHHH
MIPOBOHHUKOB;

oTpe/esieHue paboTsI AIIEKTPUYECKOTO TOKa,

MPOTEKAIOIEr0 Yepe3 PE3UCTOP;
ompe/eNieHne  MOIHOCTH  DJEKTPUYECKOTO  TOKa,
BBIJIETIIEMOM Ha PE3UCTOPE;

HCCJIEI0BAHUE 3aBUCHMOCTH CHJIBI TOKA 4Yepe3 JaMIOYKY
OT HaIpsKEHUS Ha HEW;

onpenenenue KII/[ narpesarens;

UCClIeIOBaHNE MPeoOpa3oBaHUs SHEPTUM IMPH MOAbEME
rpy3a J1EKTPOABUTATENIEM;

00BsICHEHUE YCTPOUCTBA U MPUHIIMUIIA ISHCTBUS JOMAITHUX
AJIEKTPOHATPEBATENbHBIX TPHUOOPOB;

00bsICHEeHUE PUYUH KOPOTKOTO 3aMbIKaHUS W MPUHIINIIA
JICCTBHUS TUIABKUX IIPEIOXPAHUTEIICH;

pelieHne 3aJad C MCIOJIb30BaHMEM 3akoHa Jxoyms—
JleHna;

HAOMIOJICHHE C TOMOILNBID COXPAHHBIX AaHAM3aTOPOB
BO3HUKHOBEHHUS 3JIEKTPUYECKOTO TOKA B KUIKOCTH.

MarnurtHsie
sByieHus. (6 4.)

ITocTosiTHHBIE MarHUTHI. B3aHMOHeﬁCTBHe IIOCTOAHHBIX
MarHuToB. MarHuTHOE moJe.

MaruuTHOE 110J1€ 3eMJIM U €r0 3HaUeHHUE I KU3HU Ha
3eMite.

OnsIT 3pCTezLa. MarauTHoOE€ 1oJjie QJICKTPUYICCKOTO TOKA.

HUCCIICIOBAHNE MAarHUTHOI'O B3aUMOJICHCTBUS MOCTOSHHBIX
MAarHuToOB,

HN3YUCHHUC MArHUTHOI'O IIOJIA MOCTOAHHBIX MATHUTOB IIPpU
ux O6’[>CI[I/IHCHI/II/I " Pa3sgCIICHUU,

MMPOBCACHUC OIIBITOB IO BU3YyaJIM3allUU IIOJIA ITOCTOSHHBIX
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[IpuMeHeHre PIEKTPOMArHiTOB B TEXHUKE. 1 MarHuTOoB;
JlelicTBME MarHUTHOI'O OJIS HA IIPOBOJIHUK C TOKOM. 1 ®  M3YHUCHHC JB/ICHHS HAMATHUTUBAHII BEILCCTRA,
® uccle/oBaHUE JICUCTBHUS  DIJICKTPUYECKOTO TOKa Ha
QHGKTpOI[BI/IFaTCJII)U IIOCTOSIHHOTO TOKa. I/Icrionb3OBaHHe 1 MarHUTHYIO CTPEKY;
AJIEKTPOIBUTATENICH B TEXHUYECKHX YCTPOWCTBAX W HA ® [pOBEJEHHE OMNBITOB, JEMOHCTPUPYIOLIMX 3aBHCHMOCTD
TPAHCIIOPTE. CHJIBI B3aUMOJIEHCTBHS KAaTYIIKA C TOKOM M MarHuTa OT
CWJIBI ¥ HAIIPABJICHUS TOKA B KaTYIIIKE;
® aHamu3 CUTyaIlMii  MPaKTHIECKOTO MIPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHHYECKHUX YCTPOUCTBAX,
MPOMBINIJICHHOCTH, METUITTHE);
® W3yueHHUE ICHCTBUS MAarHUTHOTO TOJIS Ha MPOBOIHHK C
TOKOM;
® u3yuYeHUE JICHCTBHUS IJICKTPOIBUTATEIIS,
e u3mMmepenue KIIJI anekTpoaBuraTeabHON YCTAaHOBKY;
® pAaClo3HAaBaHWE W AaHAIW3 PA3JIMYHBIX PUMECHECHUN
AJIEKTPOIBUTATENEH (TPaHCIIOPT, OBITOBBIE YCTPOWCTBA H
Ap.).
Pe3epBHoe Bpems (3 4.)
[ToBTOopenwue (3 4.)| TennoBsie sBICHUS 1 e (dopmupoBaHue y  oOydJaronuxcs YMEHUH K
OCYILIECTBIICHUIO KOHTPOJIbHON (YHKIMHU; KOHTPOIb U
CaMOKOHTPOJIb U3YYEHHBIX MOHATHUI;
dbopmupoBanre y  0Oydarommxcs CIIOCOOHOCTH K
peduieKCUBHOM NI TEIILHOCTH: pa300p HECTAHJAPTHHIX 3a]1a4
DneKTpuYecKue SBICHUS. 1 e (opMupoBaHue y  oOyyarommxcs YMEHHH K
OCYILIECTBIICHUIO KOHTPOJIbHOM (YHKIMHU; KOHTPOJIb U
CaMOKOHTPOJIb U3YYEHHBIX MOHATUH;
dopMupoBanue y  oOydarouuxcs CIIOCOOHOCTH K
pedIieKCUBHOM NIEATEILHOCTH: pa300p HECTAHJAPTHHIX 3324
MarautHbI€ SIBJICHUS. 1 e (bopMupoBaHue y  oOywarommxcs YMEHHH K
OCYIIIECTBIICHUIO KOHTPOJBHON (QYHKIMU; KOHTPOIb U
CaMOKOHTPOJITb U3YUYEHHBIX MOHATHU;
dopMupoBanue y  oOydaroIUXcs CIIOCOOHOCTH K|
pedieKCUBHOM NIESTEIHLHOCTH: pa300p HECTAHAPTHBIX 33124
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10 xaace (102 4.)

Temaruuecknii
0JI0K, TeMa

OcHoBHoOe coepkaHue

OcHoOBHBIE BH/IbI 1eSITEILHOCTH
00y4arImxcs

Pa3nen 8. Mexanuueckue siBjienus (40 4.)

MexaHu4deckoe
JIBHOKEHUE U
CITIOCOOBI €0
onucanus. (10 4.)

Mexannuyeckoe OBUIKECHHUE.
CucremMa orcuéra.

MarepuanbHas TOYKA.

1

OTHOCHTENHLHOCTh MEXaHHYECKOTO JABMOKCHUA.

PaBHOMEpPHOE IPAMONIMHENHOE IBUKEHUE.

HepaBnoMepHoe npsimonuHelHoe aBmxeHne. CpenHss u
MTHOBEHHAss CKOPOCTh Teja TIpU HEPAaBHOMEPHOM
JIBUKCHUH.

Yckopenue.
JIBUKCHHE.

PaBHOyCcKOpEHHOE MPSAMOJIMHEMHOE

CBobOoauoe magenne. OnubITh [ anuies.

aHaIM3 U 0o0CyXJaeHue
MEXaHMUYECKOTO TBUYKCHUS;
00CyXIeHNE TpaHMI]
«MaTepuallbHas TOYKAY;
OTHMCAaHNE MEXaHMYECKOTO  JBMIKCHUS
cnocobamu (ypaBHEHHE, Tabiuua, rpapuk);
aHaJM3 XU3HEHHBIX CUTYallld, B KOTOPBIX TPOSBISETCS
OTHOCHTEJEHOCTh MEXaHHUYECKOTO JIBHKEHUS;
HaOJIO/IEHNE C TIOMOINBI0 COXPAaHHBIX aHAJIM3aTOPOB
MEXaHHYECKOTO JBIDKEHHS Tella OTHOCHUTEIFHO Pa3HBIX
TEJ OTCUETA;

CpaBHEHHE IyTEN U TPACKTOPHN JABM>KEHUS OJTHOTO U TOTO
K€ TeJla OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA;

aHayu3 TekcTta ['anunes 00 OTHOCUTENbHOCTH JABHKEHUS;
BBITIOJTHECHHE 3aJJaHUH TI0 TEKCTY (CMBICIIOBOE UTCHHE);
OTIpeiesIeHre CpeTHEN CKOPOCTH CKOJIbKEHHUS OpycKa Win
JBUKEHUS IIAPHKa 10 HAKJIOHHOM IJIOCKOCTH;

aHaJIu3 MW OOCYXICHHE CIIOCOOOB MPUOIMKEHHOTO
OTpe/IesIeHNsI MTHOBEHHOM CKOPOCTH;

OTpeNelieHne  CKOPOCTH  PaBHOMEPHOTO  JBMIKEHUS
(mapuka B KUAKOCTH, MOJIEIH  DJIEKTPUUECKOTO
ABTOMOOWIISI M T. I1.);

ompe/eNieHne MyTH, IPONACHHOTO 3 JaHHBIN POMEXK YTOK
BpPEMEHH, U CKOPOCTH Tela 10 rpaduKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOTO JIBIKEHUS OT BPEMEHH;

oOCyX/eHue  BO3MOXHBIX  TNPHHLIMIOB  JICHCTBUS
nprOOPOB, U3MEPSIOLIMX CKOPOCTH (CIIHIOMETPOB);

pa3IM4YHBIX  [PUMEPOB

IMPUMCHUMOCTHU MOJCIIN

PasIMIYHbIMHU
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PaBHOMepHOE nBMKEHME 1O OKpyxkHOCTH. Ilepuon u
gacToTa oOpaleHusl.

JIuneliHas u yrioBasi CKOpocTH. LleHTpocTpemMuTensHoe
YCKOpEHHUe

JIuneliHas u yriosas ckopocTd. LleHTpocTpemMuTensHoe
YCKOpEHHE

BBIYUCIICHUE IIYTM M CKOPOCTH IPU PaBHOYCKOPEHHOM
IIPSIMOJIMHEHOM JIBUJKCHUH TEJIA;
OIIpesesIeHNue MPONICHHOTO ITyTH U YCKOPEHUS ABUKECHUS

Tena 10 rpaduxy 3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOI'O MPSIMOJIMHEMHOTO JIBH)KEHHUS T€Ia OT
BPEMEHU,

OTIpeICNICHNE YCKOPCHHSI Tella IMPH PABHOYCKOPCHHOM
JIBM>KEHUHN 110 HAKJIOHHOM MIIOCKOCTH;

U3MEpEeHUe IeproJia W YacTOTHl OOpaIieHHsl Tejia TI0
OKPY)KHOCTH;

OTIpe/IeIIeHNe CKOPOCTH PAaBHOMEPHOTO JIBIXKEHUS TeJia 110
OKPY)KHOCTH;

pelieHre 3amad  Ha  ONpeJIeieHHEe KHHEMAaTHYeCKUX
XapaKTepI/ICTI/IK MECXAaHNYCCKOI0O ABHXCHUSA paSJ'II/I‘—IHI)IX
BUJIOB;

pacro3HaBaHUE U TPHOTMKEHHOE OMUCAHUE PA3ITUYHBIX
BHJIOB MEXaHUYECKOTO JBIDKCHUSI B TIPUPOJAC M TEXHHUKE
(Ha mpuMepax CcBOOOJHO TMAMAIOMIUX TEJ, JABHKCHUS
KUBOTHBIX, HEOCCHBIX TEJI, TPAHCTIOPTHBIX CPEACTB U AP.).

BsaumonelictBue
ten. (20 4.)

[TepBriit 3akoH HproTOHA.

Bropoii 3akon HeroToHa.

Tpertuit 3akoH HproToHa

HpI/IHHI/IH CYIICPIIO3UIHUU CUJI.

Cuna ynpyrocru. 3akoH ['yka.

HAOJIOJICHHE C IOMOIIBI0O COXPAaHHBIX aHAJIU3aTOPOB U
00CcyXJIeHHE OTIBITOB C IBUYKEHHEM TeJla MPU YMEHbIIICHUN
BIIUSIHUS IPYTUX TEJ, MPEMSITCTBYIOMINX JABIKECHUIO;
aHaiM3 Tekcrta [lamwies C ONMUCAaHHEM MBICICHHOTO
SKCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHEHHE 33/IaHUM TI0 TEKCTY (CMBICIIOBOE YTEHHUE);
o0cyxJIeHIEe BO3MOKHOCTH BBITIOTHEHUSI 3aKOHA WHEPLIUU
B Pa3JIMYHBIX CUCTEMaX OTCUETa;

HAOMIOJICHHE C IOMOIIBI0O COXPAaHHBIX aHAIM3aTOPOB U
0o0CyXJIeHE MEXaHMYECKUX SIBIICHUH, MPOUCXOISIINX B
cucteme otcuéra «Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBUYKEHUH OTHOCUTEIHHO KaOMHeTa (DU3HKU;
JICUCTBUSI C BEKTOpaMU CHJI: BBINOJIHEHUE 33JlaHUM IO
CJI0’KEHUIO ¥ BBIYMUTAHUIO BEKTOPOB;
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Cuna TpeHHMs: CUiIa TPEHUSl CKOJBXKEHUS, CUJIa TPEHUS
IIOKOs1, JPYTHE BUIBI TPEHUSI.

Cuna TSHKeCTH U 3aKOH BCCMHUPHOI'O TATOTCHUA.

YckopeHue cBOOOIHOTO TaACHHUS.

JIBmwxenue mnanet Bokpyr ComHIa.

[IepBas kocmMu4eckast CKOpOCTb.

HeBecomocTts u meperpysku.

PaBHOBECHE MaTepHaIbHOM TOUYKH.

AoGcomroTHO TBEPI0€E Teno. PaBHOBecue TBEPAOTO TEna ¢
3aKPEIUIEHHON OChIO BPAILICHHUS.

MowmeHnT cuisbl. LlenTp TsxecTH.

KOHTpOJ'ILHaH pa60Ta 10 TEMC ((B3aHMOHeﬁCTBHe TCID».

AnHanu3 KOHTpoJIbHOM paboThl. [IoBTOpEeHKE Mo Teme.

HAOJI0JICHHE C TOMOIILI0 COXPAaHHBIX aHATM3aTOPOB W/IIH
MPOBEJICHUE OIBITOB, JAEMOHCTPUPYIOIINX 3aBHCHUMOCTh
YCKOpPEHUS Tella OT MPHUIIOKEHHOM K HEMY CHJIBI B MAacCChI
Tena;

aHaM3 ® OOBSCHEHUE SBJICHUH C HCIOJBE30BAHUEM
BTOPOro 3akoHa Hpr0TOHA;

pelieHue 3a7a4 ¢ HUCIHOJIb30BAHMEM BTOPOTO 3aKOHA
HeroToHa M mpaBmIIa CIOXKEHHS CHUIT;

OIpeaeeHue KECTKOCTHU IIPYKUHBI,

aHAJIN3 CHUTYallMi{, B KOTOPBIX HAOIIOJAIOTCS YIPYyrue
nedopmaiuu, 1 uX 00bSICHEHUE C UCTI0JIb30BAHUEM 3aKOHA
L'yx;

peleHne 3aa4 ¢ UCIOoJb30BaHWEM 3aKkoHa ['yka;
WCCIIeIOBAaHUE 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT
CHITBI HOPMaJIbHOTO HaBiieHHsi OOCyX/IeHHEe pe3yIbTaToB
UCCIICIOBAHMS,

omnpeneneHue kodhduireHTa TpeHHs CKOJIbKCHHUS,
U3MEpEHUE CUIIbI TPEHUS MOKOS;

pellieHre 3a1a4 ¢ UCIOJIb30BaHUuEM (OPMYIIbl ISl CHUIIBI
TPEHUSI CKOJIbKECHHUS,

aQHAJIW3 JIBUKEHUS TeJd TOJIbKO TOJ| JIEHCTBUEM CHJIbI
TSKECTH — CBOOOJIHOTO MaICHUS;

00BbsICHEHHE HE3aBUCUMOCTH YCKOpPEHHUS CBOOOIHOIO
NajJieHus OT MaccChl TeNa;

OIICHKA BEJIMYMHBI CUJIbI TATOTEHUS, IEHCTBYIOIICH MEXKTY
JIBYMsI TeJIaMU (JUTsl pa3HbIX Macc);

aHaJIU3 JBUKCHHS] HEOECHBIX TeJ IMOJ JACHCTBHEM CHIIBI
TATOTEHUA  (C  HUCIOJB30BAHMEM  JOMOJHUTEIbHBIX
HMCTOYHHKOB MH(OPMAITUH)

pellieHre 3a/a4 C HCIOJIb30BaHHEM 3aKOHAa BCEMHUPHOIO
TATOTEHUS U GOPMYIIBI IS pacuéTa CUIIbI TSHKECTH,
aHAJIU3  OPUTHHAIBHOTO  TEKCTa,  OMHUCHIBAIOIIETO
MPOSIBIICHUS 3aKOHA BCEMHPHOTO TATOTEHHUSI; BBHITIOTHEHHE
3a/laHuM TI0 TEKCTY (CMBICTIOBOE YTEHHUE);

HAOIOJICHNE C TMOMOIINBI0 COXPAaHHBIX AHAIN3aTOPOB U
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00CyXJIeHHE ONBITOB [0 HW3MEHEHUIO Beca Tella Ipu
YCKOPEHHOM JBUKCHUU;
QHAJIU3  yCJIOBUUA BO3HUKHOBEHHSI HEBECOMOCTH U

neperpy3KH;
pelieHye 3a/1a4 Ha OIpe/IeieHHe Beca Teaa B pa3IMYHbIX
YCIIOBUSIX;

aHAIN3 CW, JEHUCTBYIOIIMX Ha TeEJO, IMOKOsIeecs Ha
oTope;

OINPCACIICHNUEC LICHTPA TSHKCCTHU Pa3JIMYHBIX TCII.

3aKOHEBI
COXpaHEHHUSI.

q.)

(10

Nmnynsc tena. 3menenne umiyibca.

Nmnynbe cuibl. 3aKOH COXpAaHEHUST UMITYJIbCA.

PeaktuBHOE IBIKEHUE.

Mexanudeckasi paboTa U MOIITHOCTbD.

PaGora cun TsKecTH, YOPYrOCTH, TpEHUS.
SHEPrUu U pabOTHI.

CBs3b

ITorenuumanpHas OHCPrusa  TCia, IO JHATOI'O

HaJ

IOBCPXHOCTBIO 3CMIJIM. IToTteHnuanpHas OQHCPIuAa cKaTou

IIPpYXUHBI.

Kunernueckas OHCPIu:. TeopeMa 0 KHHETHYECKOM

SHEPIruHu.

HaOJIIOZICHHE C TIOMOIIBIO COXPAaHHBIX AHAIM3aTOPOB U
00CYXJCHHE OIBITOB, JEMOHCTPUPYIOIIUX TMepeaady
UMITYJIbCA TIPU B3aUMOJICHCTBUU TeJ, 3aKOH COXpaHEHUS
UMITyJIbca TIpU  a0COJIOTHO YIOPYTOM U HEYIPyrom
B3aNMOJECHCTBUH TEJI,

aHaJIM3  CHTyallud B OKpPYXKamoIIeW JKU3HH ¢
WCITOJIh30BaHNEM 3aKOHA COXPAHEHUS UMITYJIbCA;
pacno3HAaBaHUE SIBJICHUS PEAKTUBHOIO JIBIDKEHHS B
npupoje u Texuuke (MC — Ouostorus);

IIPUMEHEHHE 3aKOHA COXPAHEHUs MMITyJbCa I pacuéra
pe3yapTaTOB  B3aUMOJEHCTBUS Ten (HAa  IpuMepax
HEYNPYTroro B3aWMOJECHCTBHUSA, YIPYroro IEHTPAJIbHOIO
B3aUMOJICHCTBUSA ABYX OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HEIIOIBUYKHO);

pelieHue 3ajad ¢ MCIOJIb30BAaHUEM 3aKOHA COXpaHEHUs
MMITYJIbCA;

ompeneneHue paboThl CUJIbI YIIPYTOCTH MPHU MOABEME Ipy3a
C HUCII0JIb30BAHUEM HETIOIBMYKHOTO U MOBMYKHOTO OJIOKOB;
MU3MEPEHHUE MOILIHOCTH;

U3MEPEHUE NOTEHIIMAIBHOU SHEpruu yIpyro
ne(OpMUPOBAHHOMN MPY>KUHBI;

U3MEPEHHE KWHETUYECKOM »HHEpPruM Tejla Mo JJIMHE
TOPMO3HOTO MYTH;
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3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTHH.

JKCIIEPUMEHTAIILHOE CpaBHEHUE U3MEHEHUS
IIOTEHUMAIbHOM M KHHETHMYECKOW DJHEpPruil Tena IpH
JBIDKCHHH TI0 HAKJIIOHHOM IIJIOCKOCTH;
DKCIIEPUMEHTAIbHAsT NPOBEPKA 3aKOHA  COXpaHEHUs
MEXaHMYECKOW SHEPTHH TIPU CBOOOTHOM TTa/ICHHUH;
IIPUMEHEHHE 3aKOHA COXPAHECHHsI MEXaHUYECKON SHEPruu
JUIsL pacyéra NOTCHLUAIBHOW M KHMHETHMYECKOW JHEPrui
Tena,

pemeHue 3a1ad ¢ UCIOJIb30BAHMEM 3aKOHA COXPAaHEHMS
MEXaHU4YECKON YHEPTUH.

Pa3gen 9. Mexannueckue Koje0anua u

BOJIHBI (15 4.)

Mexannueckie
koJsiebanust. (7 4.)

KonebarenbHoe ABMKEHUE. 1
OCHOBHBIE ~ XapaKTEpPUCTUKH KoOJI€OaHWl: mepuon, 1
4acToTa, aMIUIATY/IA.

MaremaTuuecKuii U NPY>KUHHBIA MasiTHUKU. 1
[IpeBpaieHue sHepruu Npu KojiedaTeaIbHOM JIBUKCHHH. 1
3aryxaromye KojeOaHusl. 1
Boinyxaennbie KoneOaHusl. 1
Pe3sonarnc. 1

HaOJIO/IEHNE C TIOMOINBIO COXPAaHHBIX aHAJIM3aTOPOB
KOJICOaHUH TIOJl NEHCTBUEM CHJI TSHKECTH W YIPYTOCTH H
oOHapy)XeHHe TMOJOOHBIX KOJEOaHHH B OKpYKaIOIEM
MUDE;

aHaJM3 KoJIeOaHUH rpy3a Ha HUTH U Ha TIPY)KUHE,
OTIpE/IeTICHNE YacTOTHl KOJeOaHWd MaTeMaTHYeCKOTO |
NPY>KUHHOTO MasiTHUKOB;

HaOJIIO/IEHNE C TIOMOIIBI0 COXPAaHHBIX AHAIU3AaTOPOB H
00OBSICHEHUE SIBIICHUS PE30HAHCA;
UCCIICIOBAaHNE  3aBHCHMOCTH  IIepHOJA
MIOJIBEIIEHHOTO K HUTHU TPY3a OT JJTUHBI HUTH;
NpOBEpKAa HE3aBUCUMOCTH TepuojJia KoJiebaHWil rpy3a,
MIOJIBEIICHHOTO K JICHTE, OT MacChl Ipy3a;

HaOJIFO/ICHNE C TIOMOIIBIO COXPAHHBIX AHAIU3AaTOPOB H
00CYXJICHUE OIIBITOB, JIEMOHCTPUPYIOIIUX 3aBUCHMOCTb
nepuojia KoJIeOaHU! TPYKUHHOTO MAasiTHUKa OT MaccChl
rpy3a U )KECTKOCTH PYKUHBL;
NPUMEHCHHE  MAaTeMaTU4ecKoro W
MasITHUKOB,;

B KayecTBe MoJeNnell Uil omucaHusi KojeOaHWil B
OKpY>KaloIleM MUPE;

peleHue 3a/1a4, CBA3aHHBIX C BBIUMCIEHUEM WM OLICHKOMN
4acTOThI (TIeproaa) KoueOaHuil.

KoJIe0aHuit

MMPYXXUHHOI'O
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Mexannueckue
BOJIHBL. 3BYK. (8 4.)

CBolicTBa MEXaHUYECKUX BOJIH. 1
JlmHa BOJIHBI 1
MexaHnndeckue BOJIHBI B TBEPIOM TeElE, CEMCMUYECKUE 1
BOJIHBI.

3ByK. 1
I'poMKOCTB 3ByKa U BBICOTA TOHA. 2
OtpaxkeHue 3ByKa. 1
Nudpa3Byk u yapTpa3Byk 1

oOHapyXeHHEe W aHalu3 BOJHOBBIX  SBJICHHHA B
OKpYKaIOIIeM MUPE;

HaOJIOIEeHNE C TIOMOINBI0 COXPAaHHBIX aHAJIN3aTOPOB
pactpocTpaHeHus! MPOJOJBHBIX U TONEPEYHBIX BOJH (HA
MoJienr) ¥ OOHAapy)KeHHWE AaHAJOTUYHBIX BUIOB BOJH B
npupoie (3ByK, BOJISIHbIE BOJIHBI);

BBIUMCIICHUE JUTMHBI BOJHBI M CKOPOCTH PAcIpOCTPAaHECHHUS
3BYKOBBIX BOJIH;
OKCTIEPIMEHTAIBHOE  OTIpEJ/IeIICHNE
CJIBIIIUMBIX 3BYKOBBIX KOJICOQHMIA;
HaOJIO/IEHNE C TIOMOINBI0 COXPAaHHBIX aHAJIM3aTOPOB
3aBHCUMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIE C
UCTIOJIb30BaHUEM MY3BIKITBHBIX WHCTPYMEHTOB)
HaOnronenue ¢ MOMOMIBIO COXPAaHHBIX AHAIM3aTOPOB H
0O0BSICHEHHE SIBIICHUS aKYCTUYECKOTO PE30HAHCA;

aHaJM3  OPUTHHAIBHOTO  TEKCTa,  MOCBSIMIEHHOTO
WCIIOJIb30BAaHNIO 3ByKa (WM YIBTPa3ByKa) B TEXHHUKE
(9x0JoKaIus, yIbTPa3ByK B METUIIMHE U JIP ); BHIIIOJHEHUE

3aJIaHUM 110 TEKCTY (CMBICIIOBOE YTCHHE).

T'paHul YacCTOThI

Pa3znes 10. JjieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI (10 4.)

DNEeKTPOMAarHUTH
oe noJie "
AIIEKTPOMArHUTH
bI€ BOJIHBI. (6 4.)

DIIEKTPOMAarHuTHOE MoJjie. JIEKTPOMArHUTHBIE BOJIHBI. 1
CaolicTBa AIEKTPOMArHUTHBIX BOJIH. [lIxana 1
3NIEKTPOMAarHUTHBIX BOJIH.

Hcnonp30BaHue 37€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM 1
CBSI3U.

DnekTpoMarHuTHas npupoja csera. CKopocTh CBETa. 1
BousiHOBBIE CBOMICTBaA CBETA. 2

MOCTPOCHHE paccyKIeHuUH, 000CHOBBIBAIOIIMX
B3aMMOCBSI3b JICKTPUYECKOTO ¥ MATHUTHOTO TOJICH;
IKCIIEPUMEHTATBHOE U3y4CHHE CBOWCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C TIOMOIIBIO
MOOMIIBHOTO Tene(oHa);

aHaJIn3 PEHTTCHOBCKHUX CHHUMKOB YCJIIOBCUYCCKOI'O
OopraHnu3ma,
aHaJInu3 TCKCTOB, OIIMCBhIBAIOIINX IIPOABJICHHA

IEKTPOMArHUTHOTO HM3JIy4CHHS B TPHPOJE: IKUBBIC
OpPraHW3Mbl, H3JIy4CHHS HEOECHBIX Tell (CMBICIOBOE
YTEHUE);

pacro3HaBaHWEe U aHAIM3 Pa3INYHBIX TMPUMEHEHHA
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE;

pellieHre 3a/1a4 ¢ UCIIOJIb30BaHUEeM (POPMYIT ISl CKOPOCTH
AIIEKTPOMATrHUTHBIX BOJIH, JUIMHBI BOJTHBI M YaCTOTHI CBETA.
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DNeKTpOMarHuTH
as uHaykuus. (4

9.)

Oneitel  dapaznes.  SIBieHue  AJIEKTPOMAarHUTHOMU 1
WHAYKIIH.

IMpaswuiio Jlenta. 1
DNeKTpOTeHEPATOP. 1
CriocoObl  TOMydeHHUS  DIEKTPUYECKOH  DHEPruu. 1

DONEeKTPOCTaHIMU Ha BO30OHOBJISEMBIX MCTOYHUKAX
SHEpPruMu.

e OrmbIThl MO HUCCIEAOBAHUIO SBJICHUS DJIEKTPOMArHUTHOU

MHIYKLIUU: MCCIEAOBAHME W3MCHEHUW 3HAYCHUS U
HaIpaBJIEHU UHAYKIIMOHHOIO TOKA.

Pa3gen 11. CBeToBbIe ABJICHUA

(15 u.)

3aK0HEBI
pactipocTpaHeHUs
cBera. (6 4.)

Hcrounuku ceera. JlyueBas Moziens cBera 1
[IpssMOnMHENHOE pacIpOCTPAaHEHHE CBETA. 3aTMEHUS 1
Counna u JIyHsl.

Otpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaKEHUS 1
cBeTa

IIpenomnenue ceera. 3aKOH MPEIOMIICHHS CBETA. 1
IlonHoE BHYTpEHHEE OTPAKEHHUE CBETA. 1
Hcnonp30BaHne BHYTPEHHETO OTPAXKEHMSI B ONTUYECKUX 1

CBETOBOJAXx.

® Ha6J'IIOI[€HI/I€ C TIOMOHIBIO COXpPAaHHBIX aHAJIMN3aTOPOB

OIIBITOB, ACMOHCTPUPYIOLNIUX SABJICHUC pr[MOJ'IHHCfIHOFO
pacpocTpaHeHusi cBeTa (BO3HMKHOBEHHWE TEHH W
HOJ'IYTGHI/I), U HUX HUHTCpHOpETAaud C HUCIOJb30BaAaHUEM
MOHSITHSI CBETOBOTO JTy4Ya;

00BsICHEHHE W MOJCIMPOBAHUE COJIHEYHOTO W JIYHHOTO
3aTMECHU;

HCCJIEJOBAaHNE 3aBUCHUMOCTU yIJIa OTPaKEHHUS CBETOBOIO
Jyda OT yrJia NaJeHus;

U3y4YeHHE CBOMCTB M300pa)K€HUs B IJIOCKOM 3€pKaje ¢
UCIIOJIb30BAHUEM CXEMaTUYECKHUX PUCYHKOB B TOM UHUCIIE
penbedHBIX;

HAOJIOJICHHE C IOMOIIBI0 COXPAaHHBIX aHAJIU3aTOPOB U
00BsICHEHUE OIBITOB M0 TMOJYYEHHUIO H300pakeHUud B
BOTHYTOM U BBIITYKJIOM 3€pKajiax;

HAOJIOJICHHE C IOMOIIBIO COXPAaHHBIX aHAJIU3aTOPOB U
00BsICHEHUE OMBITOB MO MPEJIOMIICHUIO CBETa HA TPaHUIIE
pa3jMyYHBIX Cpell, B TOM YHCIE OIBITOB C TOJHBIM
BHYTPEHHUM OTPaKEHUEM;

UCCJIEIOBAaHNE 3aBUCUMOCTH YIJla MpPEJOMIIEHUS OT yria
MaJIeHHs CBETOBOTO JIy4da Ha IPAHUIIEC «BO3AYX—CTEKIIO»;
pacro3HaBaHHe SBICHUH OTPAKEHUS U TMPEIOMIICHHUS
CBETa B MIOBCETHEBHOM KU3HU;

aHaIM3 ¥ 00BACHEHHUE SBICHHS ONTHUYECKOTO MUPAXKa;
pelleHre 3a/1a4 ¢ UCIOJIb30BaHUEM 3aKOHOB OTPa)KEHUS U
MPETOMIICHUS CBETA.
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JIuH3bI u | Jlunza, xon J1y4ei B TuH3E 1 ® [oJydyeHHE H300paXKEHUH C TOMOUIbIO COOHMparomend u
OTITUYECKUE paccenBaromieil TMH3 (IPUMEHEHUE IMPAaBHJ MOCTPOCHUS
npubopsL. (64.) | OnTHYECKas cucTeMa. 1 M300paKeHHii C TOMOIIBIO JIMH3 HA TOTOBBIX YEPTEXKAX);
1 e omnpeneneHne (HOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHITBI
CcOoOMpAaroIIe JINH3HI,
Orrrrueckue mpubopsl:  (oToammapar, MHUKPOCKOI U 1 ® aHaiM3 YCTPOWCTBA M NPHHIMNA JCHCTBUS HEKOTOPBIX
TEJIECKOTL. ONTHUYECKUX NPUOOPOB: QoToanmapara, MHKPOCKOIA,
I'ma3 xak onTHyeckas CHCTEMaA. 1 teneckona (MC — Guosiorus, acTpoHOMUS);
® aHanmM3 SBICHUH ONM30PYKOCTH M JalbHO30PKOCTH,
bn30pyKkocTh ¥ 1aTbHO30PKOCTS. 1 npuHuMna aecreus oukos (MC — Guosorus).
Paznoxenue Paznoxxenue 6enoro csera B criektp. OnbiTel HploTOHA. 1 e HaOJIOZEHHE C IIOMOIIBIO COXPAHHBIX AaHAJIU3aTOPOB
Oemoro cmera B pa3ioxeHus 6eJI0ro cBeTa B CIEKTD;
crektp (3 4.) ® Ha0MIOJCHUE C TIOMOINBIO COXPAaHHBIX AHAJIU3aTOPOB U
CosxeHue CIEKTPaIbHBIX LBETOB. 1 00bSCHEHHE OMBITOB IO TOJYYEHHIO OEOro CBEeTa IpH
CJI0O)KCHUU CBETA Pa3HBIX IIBETOB;
TlMcTiepcHs cBeTa. 1 ® [poBeleHNE U 00BSICHEHHE OTIBITOB 110 BOCIIPUATHIO [[BETA

NPEMETOB IIPU UX HAOIIOJICHUHN Yepe3 IIBETOBBIE (DHITBTPHI
(LIBETHBIE OYKH).

Paznen 12. KpanToBbie siBjienus (17 4.)

Ucnyckanne u
MOTJIOIIEHUE CBETA

OmnbiTe Pe3zepdopnaa v mianeTapHast MOJIEb aTOMA.

1

aToMoM. (4 4.)

Monens aroma bopa.

I/ICHYCKaHI/Ie H IIOTJIOICHUEC CBE€TA aTOMOM. KBaHTBI

JIuHenWyaTsie CIEKTpPHI.

o0cyxaeHue 11eH onbIToB Pe3epdopa o nccaeaoBaHUIo
aTOMOB, BBIJIBUYKEHHUE TUIIOTE3 O BO3MOXKHBIX pe3ybTaTax
OTIHITOB B 3aBHCHUMOCTH OT MPEINOJIaraéMoro CTPOCHHUS
aToMOB, (OpPMYJIMpPOBAHHUE BBIBOJOB U3 PE3YJIbTATOB
onbiToB  OOCyXIeHHE TPOTHUBOPEUMN  IIAaHETApHOMU
MOJENTU aToMa U OCHOBaHUUM mans runote3bl bopa o
CTaIlOHAPHBIX OPOUTAX AIIEKTPOHOB;

HAOMIOJICHNEe C TOMOIIBID COXPAHHBIX AaHAM3aTOPOB
CIUIOIIHBIX W  JIMHEHYaThIX  CHEKTPOB  H3IIy4eHUs
pa3IMYHbIX BEIIECTB;

00BsICHEHUE IMHEHYATHIX CIEKTPOB U3ITyYESHHUSI.

Crpoenue
aTOMHOTO s/Ipa.

PannoakTUBHOCTS. AJ'IL(I)a—, OcTa- U TaMMa- H3JIIYYCHUA.

O6CY)K)I€HI/IC BO3MOJXHBIX THUIIOTE3 O MOIACIIAX CTPOCHUA
Aapa. Onpe):(eneHI/Ie COCTaBa A4€p O 3aJaHHBIM MAaCCOBBIM
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(6 4.) Crpoenue aromHoro sjapa. Hyknonnas wMojenb 1 Y 3apsIIOBBIM YHCIIAM M 10 MOJIOKEHUIO B IEPUOINYECKON
aTOMHOTO SApA. cucreme emMeHToB (MC — xumus);
aHAJIN3 W3MEHEHHUs COCTaBa fJpa U €ro IOJOXKEHUS B
YsoTorbL. 1 TIEPMOMYECKON CHCTEME TIPH O-paguoakTuBHOCTH (MC —
XUMHS);
PaMOAKTHBHEIE IPEBPAIICHIA, 1 UCCIIEJOBAaHUE  TPEKOB  0-4aCTUI 1O  T'OTOBBIM
doTrorpadusm WM MOJETAM;
oOHapy)XeHHE€ U H3MEpEeHHUE pagualloHHOro ¢oHa ¢
[lepuon nomypacnana. 1 MOMOIUIBIO JJO3UMETPA, OIL[EHKA €r0 MHTEHCUBHOCTH;
aHaIN3 OMOJIOTUYECKMX M3MEHEHHH, MPOUCXOASIINX MO/
JNecTBHEM  paJuoakTHUBHBIX  m3nydeHut (MC —
JlelicTBHsST pagMOAKTUBHBIX H3JIy4CHUH Ha JKUBBIE 1 6roorHs);
OpraH13Mbl. WCIIOJIb30BAHNE PAIMOAKTUBHBIX M3TYYCHUH B MEIUIIMHE
(MC — Ouounorus).
Snepusie SnepHble peakiuH. 1 pellieHre 3aa4y ¢ MCIOJIb30BaHHEM 3aKOHOB COXPaHEHUs
peakuuu. (7 4.) 3AKOHBI COXDAHSRN: 3aPAIOBOO I MACCOBOTO THCSIL. 1 MacCOBBIX M 3aPANOBBIX ~WHCEN HA  OMpEJIENeHue
PE3yAbTaTOB SJAEPHBIX peaKlii; aHaJIN3 BO3MOKHOCTH WU
DHeprus CBSI3U aTOMHBIX SIEP. 1 HEBO3MOYKHOCTH SIICPHOU pEAKIINH;
CBS135 MacChI ¥ SHEPTHHL 1 OLIEHKa SHEPrUH CBSA3H AJIEP C HCTIONb30BAHHEM bopmyIbl
OWHIITENHA;
Peakiuu cunTE32 U IETIEHUS SIIED. 1 0o0CcyXJIeHHE TEepPCIEKTUB HCIOIb30BAHUS YIIPABISIEMOIO
Uctounuku sueprun CosHIA U 3BE3. 1 TCPMOAZICPHOTO CHHTE3A,

SnepHasi sHEpreTuKa. 1

0o0CyXXJIeHHE TMPEUMYIIECTB U SKOJIOTHYECKUX MpolieMm,
CBSI3aHHBIX C syiepHOM 3HepreTrkoil (MC — sKkojorus).

IHoBTOPUTENHbHO-00001IAKOIIUI MOAYJIb (5 4.)

CucreMaTu3anus
u 00o001IEHNE
IIPEIMETHOTO
COJICPIKaHHUS u
OITBITA

O06o011IeHne cofiep)kaHusl KaKJOro M3 OCHOBHBIX pa3felioB Kypca
(bU3UKU: MEXaHUYECKUE, TETJIOBbIE, 3JIEKTPOMArHUTHbIE, KBAHTOBBIE
apieHus.  HayuHelii MeToa MO3HAaHMS M €ro peanus3alnus B
¢u3nueckux wuccienoBaHuax. CBsa3p (QU3MKM U COBPEMEHHBIX
TEXHOJIOTUH B o0macTu mnepeAayn HHQOpMAIMM, SHEPreTHKe,

® BLINOJIHEHUE y4eOHBIX 3aJaHuH, TpeOyromux
JEMOHCTpAIlMM  KOMIIETEHTHOCTEH, XapaKTepU3YIOIINX
€CTECTBEHHOHAYYHYIO IPAaMOTHOCTb: MIPUMEHEHUS
MOJIYYCHHBIX 3HAHUW i1 HAYYHOrO  OOBACHEHUs

¢usuueckux SABICHUNH B OKpyXarwouled mnpupojae u

JESITEILHOCTH, TPaHCIIOPTE. MIOBCEJJHEBHOM KU3HU, a TAKXKE BBIABICHUS (U3NUECKUX
IpUOOPETEHHOTO OCHOB Ppsila COBPEMEHHBIX TEXHOJIOTHH; HNPUMEHEHHUS
Ipy  HU3Y4YECHUHU OCBOCHHBIX 9KCIEPUMEHTAIBHBIX yYMEHUi JuIs
BCETO Kypca UccleoBaHus (PU3NYECKUX SIBJICHUH, B TOM YHCIE JUIs
bu3ukn IIPOBEPKHU T'MIIOTE3 U BBISIBIIEHUS 3aKOHOMEPHOCTEN;
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® peuieHHWE ~ pacu€THBIX  337a4, B  TOM  4YHCIE
NPEoIaraloIluX UCIOJIb30BaHHE (PU3HUECKON MOICIH U
OCHOBAHHBIX Ha COJIEP’KaHUU PA3IUYHBIX pa3JieoB Kypca
bu3uky;

® BBINOJHEHNUE U 3alllUTa IPYNIIOBbIX WU UHAWBUYAJIBHBIX
IIPOEKTOB, CBSI3aHHBIX C COJIEPKAHUEM Kypca (PU3UKH.
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