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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 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMsl, 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 KOHLICNIINH TIPETNoIaBaHus y4eOHOTo npenmeTa «DUu3nKay.

Conepxanue mporpamMMbl 1Mo (DU3HMKE HANpaBIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
HAyYHON TPaMOTHOCTH OOYYAIOIIMXCSI W OPraHU3aLMUI0 M3y4eHUs (PU3UKH Ha NESTEITHbHOCTHON
ocHOBe. B mporpamme 1o ¢pu3uke y4UTHIBAIOTCS BO3MOXXHOCTH y4eOHOTO TpeIMeTa B peaTu3aliu
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 paclpeiesieHre Yy4eOHOTO MaTephalia 1Mo rofaM
oOydenus: (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTH NMPEIMETHOTO COACPKAHUS M YIETE BO3PACTHBIX, 3pUTEIHHBIX
1 TICUX0(U3HOIOTHUECKUX 0COOEHHOCTENW 00yJatoInXCsl.

OO0masi xapakTepucTHKA y4eOHOTro npeaMera «Dusuka

Kypc ¢usuxm — cuctemooOpa3yromuii 111 €eCTeCTBEHHOHAYYHBIX YU€OHBIX NMPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMUEH U (u3HIecKoil reorpadueii. PU3nKa — ATO MPEAMET, KOTOPHIM HE
TOJIbKO BHOCHT OCHOBHOMW BKJaJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpPA, HO U MPEAOCTABIISIET
HauOoJiee sSICHbIE 00pa3Ibl MPUMEHEHUS HAyYHOTO METOJIa MO3HAHUsA, T € Croco0a MOTydeHHs
JIOCTOBEPHBIX 3HaHUW 0 Mupe. HakoHen, ¢pusnka — 3TO MpeaAMET, KOTOPBIA HapsAy C APYrUMH
€CTECTBEHHOHAyYHBIMU MpeIMeTaMH JOJDKeH JaTh IIKOJBHUKAM TMpeACTaBleHHE 00
YBJIEKATEIbHOCTH HAayYHOTO HCCIEAOBAHUSA U PAIOCTU CAMOCTOSITEIbHOTO OTKPBITHUS HOBOIO
3HAHMUSL.

Opna U3 rIaBHBIX 3a7a4 (U3HUECKOro 00pa3oBaHusl B CTPYKType o0iiero oopazoBaHus
COCTOUT B (JOPMUPOBAHUHU €CTECTBEHHOHAYYHOI IPaMOTHOCTH U 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
MOJIOZBIX JIFOJIEH s TpOAOJDKEeHHs oOpa3oBaHUS M JajbHelmed mnpodeccHoHaIbHON
JEeSITENHOCTH B 00JIACTU €CTECTBEHHOHAYUHBIX MCCIEI0OBAHUN U CO3/1aHUU HOBBIX TEXHOJIOTUH.
CornacHo mpHUHATOMY B MEXIYHApOJIHOM cooOliecTBe ompezeneHuto, «EctecTBeHHO-HayyHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJNOBEKa 3aHMMAaTh AKTUBHYIO TPAXKJAHCKYIO MO3UIIUIO TIO0
OOIIECTBEHHO 3HAYMMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HAYKaMU, U €r0 TOTOBHOCTD
HMHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU HJICSIMU.

Hayuyno rpaMOTHBIN dYenoBEeK CTPEMUTCS y4acTBOBaTh B apryMEHTUPOBAHHOM
oOcyX/1IeHUH Tpo0JIeM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM M TE€XHOJIOTHSM, U4TO TpeOyeT OT
HETO0 CIEAYIOIUX KOMIETEHTHOCTEH:

° HAay4YHO O0OBSICHATH SABJICHUSA,
o OIICHMUBATHb U IOHUMATh 0COOCHHOCTHU HAay4YHOTI'O UCCIICAOBAHUA,
° HHTCPIPETUPOBATL JAHHBIC W HCIOJIb30BATH HAYUYHBIC [J0OKa3aTCJIbCTBA JIA

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



KoppekimonHo-pa3BuBaomuii NoTeHnuan yueonoro npeamera «dusnka» odecrneunBaeT
IPEOJIOJICHUS OOyJYarOUMMUCS CIIEAYIOUIMX CIeU()UIeCKUX TPYyAHOCTEH, OOYCIIOBICHHBIX
rIIyOOKMMH HapyIICHUSIMH 3PEHHS:

o OTCYTCTBUE Yy TIOAABJISIONIET0 OOJBIIMHCTBA OOYYAIOIIUXCS BO3MOXKHOCTU
CaMOCTOSITEIbBHO W OBICTPO BBIABIATH NPU3HAKK (PU3HUECKUX OOBEKTOB, YCTAaHABINBATH
pe3yAbTaThl U 0COOEHHOCTH MPOTEKAHHSI (PU3NYECKHUX 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.

[[OCTI/I)KCHI/IG ITUX IIeJiell Ha YPOBHE OCHOBHOI'O O6H.[CFO O6pa3OBaHI/IH obecreynBaeTcs
PELICHHUEM CIICAYIOINMX 3aJ4a4.

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

° an/I06peTeHHe YMGHI/Iﬁ OIMCELIBATE U OOBSICHATH (I)I/ISI/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 SABJICHHUA MW BbIIIOJHATD OIIBITHI,

naboparopHble  pabOTBI M OKCIEPHUMEHTAJBbHBIC  HCCIEIOBAaHHMA C  HMCHOJb30BAaHHEM
U3MEPUTENbHBIX TPUOOPOB;

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

o 3HaKOMCTBO €O cdepaMu NpoPecCHOHATBHON JeATENbHOCTH, CBS3aHHBIMU C
($U3UKOH, M COBPEMEHHBIMU TEXHOJIOTUAMHU, OCHOBAaHHBIMH Ha JOCTIKEHUSAX (PU3MUECKOM HayKH.

KoppekironHble 3a1a4n:

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

° Pa3BUTHUC ITPOU3BOJIBHOTO BHUMAHUA

° PAa3BUTUC U KOPPCKIUA MTaMATH,



pa3BUTHE U KOPPEKLUS MBICIUTEILHOMN JEATENIBHOCTH;

Mpeo0JIeHue BepOanus3ma;

pa3BUTHE MOHOJIOTHYECKOU peuy;

oOoraiieHnre akTHBHOTO U MTACCUBHOTO ClIOBapsi, OpMUPOBAaHNE HOBBIX TIOHATHH;
pa3BUTHE U KOPPEKLUSA OCSI3aHUS U MEJIKOM MOTOPHUKU;

(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 crcteMbl JI. bpaiins;
° (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 BBITIOJHSITH IPOCTHIE pPelibePHBIC PUCYHKU U TIOCTPOEHUS
MIPU TIOMOIIU CIIEUATEHBIX HHCTPYMEHTOB;

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

° (dbopMupoBaHHE CHENHAIBHBIX TMPUEMOB OOCHENOBaHUS U H300paKeHUS
M3y4aeMbIX 00OBEKTOB JOCTYIMHBIMH CIIOCO0aMHU;

. (dhopmupoBaHNEe, YTOUHEHHE WM KOPPEKIWsS MPEICTABICHUA O TpeaMeTax u
MPOLECCAX OKPYKAIOIIEH ACHCTBUTEILHOCTH;

. COBEPIIIEHCTBOBAHUE YMEHHSI OPUEHTHPOBATHCS B MUKPOIIPOCTPAHCTBE.

Mecto yueOHOro npeamera «®@usuka» B yueOHOM IJIaHe

B cootBercTBUM ¢ PI'OC OO0 ¢usuka sBisercst 00s3aTeIbHBIM MPEAMETOM 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)KAHUE YYEBHOI'O IPEJIMETA «®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 MCTI0Ib30BaHUEM CTaKaHa ¢ penbedHOM KaIoH,
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. Omnpenenenne pa3MepoB MaiblX Tell (C MCIOJIB30BAaHHUEM HHCTPYMEHTOB C
penbeHON UHANKAIICH ).
o. N3mepenue temmeparypbl NPy MOMOIIM KUIAKOCTHOTO TEPMOMETPA U JaTYMKA

TeMIleparypbl (B mapax CO CJIENbIMU C OCTaTOYHBIM 3PEHUEM WM CIA0OBUJISALIMMH, KOHTPOJIb
pe3ysbTaTa U3MEpPEHUsI C TOMOLIBIO IIE1arora).

6. [IpoBenenue uccnenoBanus MO MPOBEPKE TMIOTE3bI: JAIBHOCTD IIOJIETA IAPUKA,
OpOIIEHHOTO TOPU3OHTAIBHO, TEM OOJIbIIE, YeM OOJIBbIIE BHICOTA ITYCKA.

Paznea 2. [leppoHauyanbHble CBeJleHUS 0 CTPOCHUH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYNbl, UX pa3Mepbl OMNbIThbL, JOKa3bIBaIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JlBukenue yacTul BemiecTBa CBsA3b CKOPOCTH JIBWXKEHHUS YacTHUIl C TEMIIepaTypoi
bpoyHoBckoe nBwxkenue, muddy3us BzaumonelcTBHe dYacTHI] BEUIECTBA: NPUTDKEHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSL BEIlECTBA: CTPOCHHE Tas30B, JKUIAKOCTEM W  TBEPABIX
(kpucTayuinueckux) Tea. B3aumocBs3b Mexay CBOMCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

JlemoHcTparmu (¢ noIpoOHBIMA KOMMEHTAPUSMU MEAAroTa, UCIOJIb30BAaHUEM COXPAHHBIX
aHaAJIN3aTOPOB, U3YUYEHUEM MOJIENEN U MAaKETOB).

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. OreHka qraMerpa aToMa METOJ/IOM 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. OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro oobeMa 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 MarHUTOB.

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  HAmpaBi€HUs HMHIYKIMOHHOTO TOKAa OT  YCJIOBHH  €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 AJIEKTPUUECKOTO OIS HA TPOBOJAHUKH U TUJIEKTPUKH.

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
CONIPOTHUBIICHHUS PE3UCTOPA U HANPSKEHUSI 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 CUJIbI TOKA MIPU NapAJIETIBHOM COEAMHEHUU PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOP.

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

12. HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, WAYIIEr0 4Yepe3 JaMIOuKy, 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 MIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OneITHI, AEMOHCTPUPYIOLIME 3aBUCHUMOCTH CHJIBI B3aUMOJACHCTBHS 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 anexTpoaBurareaIbHOW 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]I HCUCTHBIX YUCCII, TO COOTBECTCTBYIOIIUEC IIPOMECIKYTKH BPCMCHHU
OJHUHAKOBBI.

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

1. Omnpenenenne ko3 duimenTa TpeHus: CKOIbKEHHS.

8. Omnpenenenne )KeCTKOCTU TPYKHHBI.

9. Omnpenenenne pabOTHl CHJIBI TPEHHUS IMPH PABHOMEPHOM JBIKEHHH 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 npmkenrne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHHI: MEPHOJ, 4acToTa,
aMIMTyna. MareMatudecKuil M NpPYKMHHBIM MasTHUKM. lIpeBpamienwe »Heprum Ipu
K0JIe0aTEIHLHOM IBMKEHNH.

3aryxatonue koiebanus. BeiHyX/1eHHBIe KoNeOaHus. Pesonanc. MexaHn4yecKkue BOJIHBIL.
CaolicTBa MexaHWYeCKHX BOJIH. [IpooibHBIE U TTOTIEpEYHbIE 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 TrOCYJapCTBEHHOMY AK3aMEHY 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 PE3yJbTaTOB O0y4YeHMs, (POpPMHUpYETCs €CTECTBEHHOHAy4YHas
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIEJAOBAHUS SIBICHUNW MNPUPOABI M TEXHUKH,
OBJIaJIEHUE YMEHUSIMHU OOBSICHATH (PU3MUECKUE SIBICHUS, TPUMEHSS MOJTyYeHHbIE 3HAHUS, pelIaTh
3aJlauM, B TOM YHUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTAJIbHbBIE

[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-3TUYECKHUX IIPUHIUIIOB B JESITEILHOCTH Y4EHOTO.

DCTETUYECKOE BOCIIUTAHUE:

° BOCIIPHATHE OSCTETUYECKUX KauyecTB (pu3nyeckoil Hayku: €€ TapMOHHUYHOTO

MOCTPOCHUS, CTPOrOCTU, TOYHOCTH, IAKOHNUIHOCTHU

HCHHOCTI/I HAay4YHOI'O IO3HAHUA:

® OCO3HaHUC ICHHOCTH q)HBHqCCKOﬁ HAayYKHN KaK MOIITHOTO MHCTPYMCHTA INO3HAHUA
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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° OCO3HAHHME IIEHHOCTM  Oe30macHoro oépa3a 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 peIeKCHU, IPU3HAHUE CBOETO MpaBa HA OMUOKY H
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
XO0J1€ UCCIIEOBAHUS WIH IKCIIEPUMEHTA;

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

° IIPOTHO3MPOBATh BO3MOXKHOE JANBHEWIIICe pa3BUTHE (PU3UUECKHX MPOIECCOB, a

TaK)K€ BbLABUIaTh MPEOI0KEHUS 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 (JOPM MPEACTABICHUS;

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

YHuBepcajibHble KOMMYHHMKATHBHbBIE 1efiCTBHS.

Obuwenue:

° B X0JI¢ OOCYKJIeHUsI y4eOHOTO MaTepuaia, pe3yIbTaToB Jab0paTOPHBIX paboT H
MIPOEKTOB 3aJaBaThb BOMPOCHI IO CYHIECTBY OOCYXJaeMOW TeMbl U BBICKAa3bIBATh WJIEH,
HalleJICHHbIE Ha pellieHue 3aJa4u U MoJiep:KaHne OJaroxenareaIbHOCTH O0IIEeHNUS;

° COTIOCTABJISITh CBOM CYXKJICHHSI C CYXKJICHUSMHU JIPYyrUX YYaCTHUKOB JHAJIOTa,
oOHapyXMBaTh pa3Iu4yKle 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):

° MOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIECTBA KOMAHAHOW M WHIUBUIYAIbHOU
paboThI MPH pElICHUH KOHKPETHON (hU3UYECKOI MPOOIeMbl;
° OPUHUMAThH IEJIM COBMECTHOM NIESTEIbHOCTH, OPraHU30BbIBATh JACUCTBUS O €&

JTOCTHIKEHHIO: PACIPEIICNIATh POJIH, 0OCYXIaTh IMPOLECChl U Pe3yabTaThl COBMECTHOM PadOThI;
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,

CaMOCTOSATENIHO C(OPMYJIMPOBAHHBIM YJaCTHUKAMU B3aUMOJICHCTBUS.

YHuBepcaibHbIe peryJsiTHBHbIE AeiiCTBUS

Camoopeanuzayus:

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

° OPUEHTUPOBATHCS B PA3IMUHBIX MOJIX01aX IPUHATHS pellleHNH (MHIUBHUIyalbHOE,
MIPUHATHUE PELLICHUs B IPYIIE, IPUHITHE PEIIeHUH rpymmnoil);

° CaMOCTOSTENIBHO COCTABJIATh AJITOPUTM pelIeHus GU3NYECKOHN 3aauu UM IIaHa
UCCIIEIOBaHUSI C  Y4€TOM HUMEIOIIUXCS PECypcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHPOBATh IpeiaraeMble BapUaHThl pelIeHHIH;

° JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 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 JICATEIILHOCTh (B TOM UYHCIIE B XOJ BBINOJHEHUS
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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 HAYYHbIE TEMBI U TAKOE K€ IIPABO JPYIOro.

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

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

° MIPUMEHSTH OCSA3aTENbHBIN U CIyXOBOW CIIOCOOBI BOCTIPUSATHUS MaTepuaa,

° YUTATh U MIUCATh C UCIIOJIb30BaHUEM pebeHO-ToueuHOM cuctemsl JI. bpaiins;

° MPUMEHSITh COBPEMEHHBIE CpEICTBAa KOMMYHUKALMK U TU(DIOTEXHUUYECKUE
CPEACTBA;

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

° MPUMEHATh IpUEeMbl OTOOpAa M CHUCTEMAaTH3allMd MaTephajlia Ha OIpeAeiIeHHYIO
TEMY;

° BECTU CaMOCTOSITENIbHBIN MOUCK UH(POPMAIUY;

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

° IIPUHUMATh y4acTUE B pe4€BOM OOILIEHUH, COOII0asi HOPMBI PEYEBOTO ITUKETA;

° a/IeKBaTHO HUCIOJIb30BATh )KECThl, MUMHUKY B ITPOLIECCE PEYEBOT0O OOILEHUS;

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

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

° HaXOJUTh 'PAMMAaTHUECKUE U PEUEBbIC OIIMOKHU, HEJ0UEThI, UCIIPABIIATh UX;

° 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 JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y
00yuaroumxcs yMEHHIA:

° UCIIOJIb30BaTh MOHATHS: (U3MUECKHE W XUMHUYECKHUE SIBICHMS, HaOIIOAeHHeE,
AKCIEPUMEHT, MOJEIb, TUIIOTe3a; €AMHULIBI (PU3MUECKUX BEIMYMH; aTOM, MOJIEKYJIa, arperaTHbIe
cocTosiHUSL  BemiecTBa (TBEpIOE, KUIKOE, Ta3000pa3HOE); MEXaHUYEeCKOe JIBIKEHUE
(paBHOMEpHOE, HEpPaBHOMEpHOE, MPSIMOJUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOIIAS CHII,
nedopmarus (ynpyras, miacTU4ecKas), HeBECOMOCTb, COOOIIAIOIUECS COCY/IbI;

° paznuuath sBleHUs (Auddysusa; TemaoBoe BUKEHHE YACTHI[ BEIIECTBA;
paBHOMEpPHOE JIBIDKEHHE; HEpPAaBHOMEPHOE [BU)KCHHE, WHEPIHs; B3aUMOJICHCTBUE TET;
paBHOBeCHE TBEPABIX TEN C 3a- KPEIUIEHHON OCBHIO BpaIlleHUs; Mmepeaaya JaBieHHs TBEPABIMU
TeJlaMH, >KUIKOCTSIMU U Ta3aMu; aTtMoc(epHOe [AaBlieHHE; IJIaBaHUE TeN;, TMpeBpalleHus
MEXaHUYECKOM JHEpPruH) MO OMHCAHUIO HMX XapaKTepPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
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 JKUBOW W HEKUBOW TMPHUPOJE; NEHCTBUE CUIBI TPEHUS B MPUPOJE 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 SBICHUN;

° ONMCBHIBATH HW3YYCHHBIC CBOWCTBAa Tel M (U3MUECKUE SBJICHUS, HCHOJIB3YS
¢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 CUJla, MEXaHUYecKask pab0Ta, MOIIHOCTb, IJIEYO CUJIbl, MOMEHT
CHJIBI, KOA(QQUIMEHT IOJIE3HOTO JCHCTBHS MEXaHHW3MOB, KHHETHYECKass W IOTCHLIHAIIbHAS
SHEPTHsA); PU ONHCAHUU MPABHILHO TPAKTOBATH (PU3MUECKUI CMBICT MCIOJB3yEMbIX BEITUYHMH,
ux 0003HAUEHUS U €AMHUIIB (PU3NIECKUX BEITHMYUH, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKyI0 BEIWYHHY C IPYTMMHU BEITMYMHAMHM, CTPOHUTH I'pa)MKy W3yYCHHBIX 3aBHCHMOCTEH
(U3HYECKUX BEIINYWH,

° XapaKTepU30BaTh CBOMCTBA Tel, (pu3nueckue SBIEHUS U MPOLIECCHI, MCIONb3Ys
IpaBUJIa CJIOKEHUS CUJl (BIOJIb OHOM MpsAMOii), 3akoH ['yka, 3akoH [lackans, 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;

° O0O0BSACHATh (U3NYECKHUE SBJIEHUS, MPOILIECCHl U CBOMCTBa TEd, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyallMiii MpaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATH MPUUYHUHHO-
-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTHYECKHX IIaroB ¢ ormopoil Ha 1—2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBJIICHUHN, GPU3NIECKUX 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 BETUYHUHBI B (GOPMYJbl U MPOBOAUTH pac-4€Thl, HAXOAUTH
CIpaBOYHBIC JIaHHbIC, HEOOXOIMMBbIC JJIs pELICHHUs 3a7ad, OLEHUBAaTh PEATUCTUYHOCTh
MOJTyYeHHOU (HU3MUECKOW BEIIMUNHBI;

° pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIMTh MpPHU MOMOIIM (PU3NYECKUX
METOJIOB; B OIMCAHUM HCCIEA0BaHMS BBIAEIATh IMPOBEPSIEMOE NPEAIOJIOKEHHE (TMIOTE3Y),
pasnuyaTth ¥ MHTEPIPETUPOBATH IOJYYEHHBIM pe3yiabTaT, HAXOJUTh OMIMOKUM B XOJE OIbITa,
JIeJIaTh BBIBOJBI 110 €T0 pe3yJIbTaTaM;

° IPOBOJUTH OIBITHI HO HAONIOAEHHUIO (U3NYECKUX SBICHUNH MM (U3NYECKUX
CBOMCTB Tel: (opMyIMpoBaTh IpPOBEpSIEMbIE IPEIIOI0KEHHU, COOUPATh YCTAHOBKY U3
IIPEUI0KEHHOT0 000pYA0BaHUS, 3alIUCHIBATh X0/ ONbITa U (OPMYJIUPOBATH BHIBOJIBI;

° BBINOJIHATH MIPSIMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, Macchl Tela, 00bEMa, CUIIbI
Y TEMIIEPATYPhI C UCIOIb30BAHNEM aHAJIIOTOBBIX U LIU(POBBIX MPUOOPOB; 3aMMUCHIBATH IOKA3AHUS
pUOOPOB ¢ YUETOM 3a/laHHOM aOCOIIOTHOM MOTrPEUIHOCTH U3MEPEHNUH;

° 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 Tena, KauecTBa 0OpabOTKH
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 Te€Jla, OT TJIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TeJO0; YCIOBUH IJIaBaHMsI TeJ, YCIOBUI paBHOBECHS pblyara M OJIOKOB); y4aCTBOBATh
B IJJAHUPOBAHUM Y4E€OHOIO MCCIEOBAHUS, COOMPATh YCTAHOBKY M BBIIOJHATH HW3MEPEHHS,
clieflyss TPEeJIOKEH-HOMY IUIaHy, (UKCUPOBaTh pe3yibTaThl IOJTYYEHHOH 3aBUCHMOCTHU
¢u3MYecKuX BEJWYMH B BHJE MPEUIOKEHHBIX TaOnMMIl M TpadHKOB, JeNaTh BBIBOJBI IO
pe3yspTaTaM UCCIEA0BaHMUS,

° IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3UUECKUX BEITUYMH (IUIOTHOCTH BEIECTBa
XKHUAKOCTH U TBEPJOTO Te€ja; CUJAa TPEHUS CKOJIBKEHUS; JABJICHUE BO3/yXa; BBITAJIKHBAIOIIAS
cuiia, JIEMCTBYIOIAs Ha MOTPY)KEHHOE B JKUJKOCTh TeJO; KOd(P(UIMEHT MOJIe3HOTO JeHCTBUSL
IIPOCTBIX MEXAHWU3MOB), CIEAys INPEAJOKEHHOM WHCTPYKLIMM: IIPU BBINOJHEHWU W3MEPEHUI
cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE HCKOMOM BETUUMHBI;

° coOmoaTh MpaBHia TEXHUKH O€30MacHOCTH MpU 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 NMPUHLUIBI ACUCTBUS HM3YYEHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOICTB C ONOPOI Ha MX OMMCAHUA (B TOM YHMCIIE: MOJIIUIHUKY, YCTPOUCTBO BOJOIPOBOAA,
TU/IPaBIMYECKUN TPECcC, MaHOMETP, BBICOTOMEP, MOPIIHEBOM HACOC, apeoMETp), HCHOJIb3Ys
3HaHUSI O CBOMCTBaX (PHU3MUECKUX SBJICHUH U HEOOXOoAWMble (U3UYECKUE 3aKOHBI, U
3aKOHOMEPHOCTH;

° NPUBOJUTH TPUMEPHl / HAaXOAWTh HWH(MOPMAIMIO O TpPHUMEpax MPAKTHUYECKOTO
WCIO0JIb30BAHUS (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM XHU3HU Uil oOecrieueHus: 6€301acHOCTH
npu oOpaleHuu ¢ NpuOOpaMM MU TEXHUYECKUMHU YCTPOWCTBAMM, COXpPAHEHUs 3J0POBbSI U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKalOIIeH cpee;

° OCYILIECTBIISATH OTOOP UCTOYHMKOB MH(POpMaIuu B ceTh IHTEpHET B COOTBETCTBUU
C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEKOIIMXCA 3HAHUH W IIyT€M CpPaBHEHMS
Pa3IMYHbIX HCTOYHUKOB BBIJENATH HH(POpPMAIUIO, KOTOpas SBJSETCS MPOTUBOPEUYMBOM WM
MOJKET OBITh HEJOCTOBEPHOI;

° WCIIOJIb30BaTh IMPU BBINOJHEHUU Y4eOHBIX 3aJaHUl Hay4dHO--IOMYJSPHYIO
JTUTEepaTypy (PHU3NYECKOTO COJIep’KaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu HHTepHer;
BIIaJIETh MpUEMAMH KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HHPOpPMALMM W3 OTHOU
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 COOOIEHNsI O pe3yabTaTax MPOEKTOB WM y4eOHBIX UCCIIEOBAHUM; IPH 3TOM I'PaMOTHO
UCIOJb30BATh W3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (U3UKH, CONPOBOXKJIATh BBICTYIUIEHUE
MpE3EHTALNEH;

° IPU  BBHINOJIHEHUH YYEOHBIX IIPOCKTOB U MCCIEIOBAaHUH pacHpeneisaTh
00513aHHOCTH B I'PyIIIE B COOTBETCTBUU C NMOCTABICHHBIMU 33Ja4aMH, CIEIUTh 3@ BBINOJIHEHHEM
IUIaHA JIeMCTBMM, aJeKBaTHO OLEHMBATH COOCTBEHHBIH BKJIQJ B JAEATEIBHOCTb TI'PYIIbI;
BBICTPAaNBAaTh KOMMYHUKATHBHOE B3aUMOJCUCTBHE, YIUTHIBAasE MHEHUE OKPY/KAIOIUX.

9 kiace

[IpenmeTtHble pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTpaXaTh COPMHUPOBAHHOCTD Y
o0yJaromuxcs yMeHH:

° MCIIOJIb30BAaTh MOHATHS: Macca U pasMephl MOJIEKYJI, TEIUIOBOE JIBHYKEHUE aTOMOB
U MOJIEKYJ, arperaTHbleé COCTOSHUSI BELIECTBA, KPUCTAUIMYECKHME W aMopQHble Tena,
HACBILLEHHBI ¥ HEHACBILICHHBIN Iap, BIaXKHOCTb BO3JyXa; TEMIIEPATypa, BHYTPEHHSsI SHEPTHS,
TEIUIOBOM JIBUTATEIIb; 3JIEMEHTAPHBIA AJIEKTPUUECKUN 3apsii, dJIEKTPUUECKOE I10J1€, IIPOBOIHUKN
U JUDJIEKTPUKH, IOCTOSHHBIN JIEKTPUYECKUHI TOK, MArHUTHOE I10JIE;

° pa3inyath sBJIEHUA (TEIUIOBOE pacUIMpeHHe/cxaTue, TeIulonepenaya, TernjaoBoe
paBHOBECHE, CMAauMBaHUE, KAIMJULIPHBIE SBJICHMS, MCIIAPEHUE, KOHJEHCAlWs, IUIABICHUE,
KpUcTaiu3anus (OTBeplieBaHKe), KHUIIEHHe, Teruionepenaya (TeraonpoBOJIHOCTb, KOHBEKIIMS,
U3IYYEHHUE); UIEKTPU3alMsl Tel, B3aUMOJEHCTBHE 3apsJiOB, NEHCTBUS AIIEKTPUYECKOIO TOKa,
KOPOTKO€ 3aMbIKaHNE, B3aUMOJECHCTBUE MArHUTOB, AEHCTBUE MarHUTHOTO I10JI HAa 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 (pru3nyecKkue siBICHUS B IPU-PO/Ie: TOBEPXHOCTHOE HATSHKEHUE U KalTMILJISIPHbIE
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 10JIe 3eMIIH, Apeiid MoJII0COB, pOJIb MArHUTHOTO
IOJISL JUISl KU3HU Ha 3eMJle, MOJISIPHOE CHUSHUE; IIPU 3TOM NEPEBOJUTH NPAKTHUYECKYIO 3a7ady B
yueOHY10, BBIACTATH CYIIECTBEHHbIE CBOWCTBA/MPU3HAKY (PU3UUECKUX SBICHUA;
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° ONMCBHIBATH H3YYCHHBIC CBOWCTBA Tel W (U3MYECKUE SIBICHHS, HCIOJIB3YS
¢u3nveckue BEIWYHMHBI (TEeMIIepaTypa, BHYTPEHHSS SHEPIHs, KOJUYECTBO TEIUIOTHI, yIeTbHAas
TEIUIOEMKOCTh BEIIECTBA, yJ€/IbHAsl TEIJIOTA IJIABJICHHUS, YIEJbHAs TEIJI0Ta 11apooOpa3oBaHus,
yJelbHas TEeIJIOTa CTOPAHUs TOIUIMBA, KOA(M(OUIIMEHT MOJIE3HOTO JEHCTBHS TEIUIOBON MAIIHHBI,
OTHOCHUTEJNIbHAsl BJIAQXKHOCTb BO31yXa, JJIEKTPUUYECKUH 3apsj], CHJIA TOKa, 3JIEKTPUUECKOE
HalpspKEHUE, CONPOTUBJIEHUE IPOBOJHHUKA, YIEIbHOE CONPOTUBJICHHME BElIeCTBa, paboTa U
MOIIHOCTh AJIEKTPUYECKOTO TOKA); IPU ONMUCAHUM MPABWILHO TPAKTOBATH (PU3UUECKUNA CMBICI
UCTIOJIb3yEMBIX BEIMYNH, 0003HAYCHUS U €AWHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOHUTH TpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUYECKHIX BEINIHH;

° XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKUE SBJIEHUS U MPOLECCHI, UCIOJb3Ys
OCHOBHbBIE TOJIOKEHHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOpUH CTPOEHMSI BELECTBA, MPUHIUI
CYTIEPITO3HIINY TO-JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsijaa, 3a-KoH Oma Jyist
y4dacTka 1en#, 3akoH Jxoyns—IJIeHna, 3aKkoH COXpaHEHUsl SHEPTUH; IPU 3TOM JIaBaTh CIIOBECHYIO
(OopMyTUPOBKY 3aKOHA U 3aMMCHIBATh €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 JIOTMYECKUX IIaroB ¢ ONMOpoi Ha 1—2 U3y4eHHBIX CBONCTBA
(buznuecKkux ABJIeHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI!;

° pemath pacu€rHble 3ajayu B 2—3 JEHCTBUS, UCIOJb3yd 3aKOHBI U (POPMYIIBI,
CBs3bIBAIOIIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4M 3allHChIBAaTh KPATKOE
yCIIOBHE, BBISBJISATH HEJOCTATOK JAHHBIX JJIsS PELIeHUs 3aJaud, BRIOMPATh 3aKOHBI M (POPMYIIHI,
HEOOXOIMMBbIE Ui €€ pelIeHHs, IPOBOAUTH PAc-4€Thl M CPABHHUBATh IOJIyYEHHOE 3HAUEHUE
(GU3M4eCKOl BETMUNHBI C U3BECTHBIMHU JIaHHBIMU;

° pacro3HaBaTh MPOOJIEMBl, KOTOPbIE MOXHO PELIMTh NMPH MOMOIIM (PU3HUECKHX
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 [aBJIEHUS BO3/AyXa OT €ro o0bema,
TEeMIepaTypbl; CKOPOCTH IIpolLlecca OCTHIBAHMS/HAarpeBaHUS MPU H3JIYyYEHUU OT IIBETa
M3ITYYaroLe/moryiomaIeil  MOBepXHOCTH; CKOPOCTh HCHApeHHs BOAbI OT TEMIIEpaTypbl
KUAKOCTU U IIOHIaAX €€ MOBEPXHOCTH; JIEKTPHU3ALMs TNl U B3aUMOJCHCTBUE DIEKTPUYECKUX
3apsA70B; B3aUMOJEHCTBUE IIOCTOSIHHBIX MAarHMTOB, BU3yalu3alUs MAarHUTHBIX IIOJIEH
IIOCTOSIHHBIX MAarHWTOB; JEHCTBUS MAarHMTHOTO IIOJS HAa IPOBOJHMK C TOKOM, CBOMCTBA
JIEKTPOMArHuTa, CBOWCTBA  3JEKTPOJBUIATeNs IOCTOSIHHOTO  ToKa):  (hopMynMpoBaTh
IIpOBEpsSEMbIe TPEAINOJOKEHHs, COOUpPAaTh YCTAaHOBKY H3 TPEAJIOKEHHOTO OO0OpYyHdOBaHUS;
OIUCBIBATH XOJ1 OTBITA U (POPMYIHPOBATH BBIBOJIBI;

° BBINIOJIHATh TPAMBIE M3MEPEHUs TEMIEPaTypbl, OTHOCUTEJIBHOM BIIAXXHOCTU
BO3/lyXa, CHJIbI TOKAa, HAIPSDKEHHsI C HCIOJIb30BAaHHMEM aHAJIOTOBBIX NPUOOPOB M JATYMKOB
(GU3MYeCKUX BEIUYMH; CPAaBHUBATh pPe3yJbTaThl U3MEPEHUH C Y4ETOM 3aJaHHON aOCOIIOTHOM
IIOTPEIIHOCTH;

° IPOBOJUTH UCCIIEOBAHHE 3aBUCUMOCTH OJIHOM (PU3NUECKOIl BETMUUHBI OT JPYroif
C HCIIOJIb30BaHUEM IMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb CONPOTUBJIEHUS NMPOBOJHHUKA OT €ro
JUIMHBI, TUIOIAJH TONEPEYHOr0 CEUEHUS U YIENbHOTO CONPOTUBIIEHMS BEIIECTBA NPOBOJHUKA;
CWJIBI TOKa, MIAYLIErOo Yepe3 IPOBOAHMK, OT HANpsIKEHUS Ha IPOBOJHHUKE; HCCIEJOBaHHE
MIOCJIEI0BATEIBHOTO U NapaljIeIbHOTO COEJMHEHUH MPOBOIHUKOB): IUIAHUPOBATH UCCIIEI0BAHNE,
coOMpaTh YCTAHOBKY U BBIMOJHATh WU3MEPEHHUs, 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 MPOBOJHMKA, paboTa M MOIIHOCTH AJIEKTPUYECKOTO
TOKa): IUIAHUPOBaTb M3MEPEHMs, COOMpaTh OSKCHEPUMEHTAJIbHYIO YCTAHOBKY, CIEays
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Hpe[[JIO)KeHHOI\/JI HHCTPYKIHWH, U BEIYUCIIATh 3HAUCHUC BCJIMYHUHDBI;

° coOMIoIaTh TNpaBWJIa TEXHMKHM O€30MacHOCTH mHpu pabore ¢ 1abopaTopHBIM
obopynoBaHuem;
® XapaKTCPU30BaTh IMPUHIHUIIBI HeﬁCTBHH HN3YYCHHBIX HpI/IGOpOB U TEXHUYCCKUX

YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHCIE: CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETD,
mapoBasi ~ TypOWMHa,  ammepMeTp,  BOJBTMETP, CYCTYHMK  JJICKTPUYCCKOW  DHEPTHUH,
AIIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTeNbHBIE  AJIEKTPONPUOOPHl  (IIPUMEpBHI),
EKTPUYCCKUE TPEIOXPAHUTEIN; IJICKTPOMArHUT, O3JICKTPOIBUTATEIh IOCTOSHHOTO TOKa),
WCIIOJI3YS 3HAHUS O

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

° pacrno3HaBaTh IPOCTHIC TEXHHYECKUE YCTPOMCTBA M U3MEPHUTEIBHBIC PUOOPHI 110
CXeMaM U CXEMaTHYHBIM PUCYHKAM (KUIAKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP,
JIBUTATENTh BHYTPEHHETO CTOPAHHUS, ICKTPOCKOT, PEOCTAaT); COCTABIATh CXEMBI DJIEKTPHUSCKUAX
Iened ¢ MmociieI0BaTeIbHBIM M MapaJICIbHBIM COSIMHEHUEM 3JICMEHTOB, pa3linvasi yCIOBHBIC
0003HAYCHHSI DIICMEHTOB DJICKTPUICCKHX IICTICH;

° MPUBOJIUTh TPHUMEPBI/HAXOIUTh HWH(POPMAIIUIO O TIPUMEpax MPAKTHIECKOTO
WCIOJIb30BaHUS (PH3UYCCKUX 3HAHWIA B MOBCEJIHEBHOUW XU3HU ISl OOeCIieueHUsT 0€30TIaCHOCTH
pH OOpameHHH ¢ MPUOOPAMH M TEXHWYCCKUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBBS W
COOJTFOICHUST HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIICH cpejie;

° OCYIIECTBIIATH MOUCK HHPOPMAIH (GU3HIECKOTO COJIepKaHus B ceTh MHTepHerT,
Ha OCHOBE WMECIONIMXCS 3HAHUHM W IMyTéM CPaBHEHHUS JIOTIOJHUTEIBHBIX HCTOYHUKOB BBIJCIATH
MH(OPMAIIHIO, KOTOpas ABJSETCS MPOTHBOPSUNBOM HITH MOXET OBITh HEJIOCTOBEPHOM;

° WCIIOJIb30BaTh TPH BBINIOJHEHUU YYeOHBIX 3aJaHUH HAYYIHO--TIOMYJISPHYIO
JTUTEepaTypy (U3NYECKOTo COJIep>KaHus, CIPAaBOYHBbIE MaTepualbl, pecypchl ceTu HHTepHerT;
BIIaJETh MpUEMAMHU KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMALMM W3 OTHOU
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 MPOEKTHOW WM HCCIENOBATENbCKONH JEATENbHOCTH; MPU ITOM
IrPaMOTHO HCIIOJIB30BAaTh W3YYEHHBIM MOHATUIHBIA ammapaT Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUICHHE MIpEe3eHTAIIHEH;

° IPU BBIMOJTHEHUH Y4€OHBIX NMPOEKTOB U HMCCIENIOBAHUN (PU3UUYECKHUX MPOLIECCOB
pacnpenensats 00S3aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3a/1a4aMHU, CICIUTH 32
BBITIOJIHEHUEM IUIaHA JEUCTBUN U KOPPEKTHUPOBATh €ro, aJeKBaTHO OLICHUBATh COOCTBEHHBIN
BKJIaJ] B JIEATENILHOCTD T'PYIIbI; BHICTPAUBaTh KOMMYHHKAaTHBHOE B3aWMOJEWUCTBUE, MPOSBISS
TOTOBHOCTb pa3peiaTh KOHPIUKTHI.

[ J

10 kaace

[IpenmerHbie pe3yabTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y
00yuaroumxcs yMEHHIA:

° UCIIOJIb30BaTh TMOHSTHS: CHCTEMa OTCYeTa, MaTephualbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEIILHOCTh MEXaHUYECKOTO JBIDKEHUS, nedopManus (ympyras, MiIacTU4eckas), TpeHue,
[IEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTbh M MEPErpy3KH; HEHTpP TsHKecTH; abCONIOTHO
TBEPIOE TETO, LIEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECUE; MEXaHUYECKUE KOJeOaHusl U BOJIHBI,
3BYK, HHOPA3BYK U YIbTPa3BYK; dJIEKTPOMATrHUTHBIE BOJHBI, IIKANTa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OMU30PYKOCTh U JTATBbHO30PKOCTh, CIIEKTPHl UCIYCKAHUS U TMOTJOLIEHus; anbda-, 6eTta- u
ramma - U3My4eHHsI, U30TOIIbI, siAepHasi SJHEPTreTHKA;

° pasnuyath SBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE ABHKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBKEHHIE, CBOOOTHOE TTAICHHUE TEJl, PABHOMEPHOE IBUKCHHE
M0 OKPY)KHOCTH, B3aMMOJICHCTBHE Te€J, PEaKTHBHOE [BIDKEHUE, KoyieOaTelbHOE IBWKEHUE
(3aTyxaromue U BBIHYXJICHHbIE KoJeOaHus1), pe30HAHC, BOJTHOBOE JIBIKEHHE, OTPaKEHUE 3BYKa,
MPSMOJIMHENHHOE pacIpOCTpaHEHUE, OTPAKEHHUE M TPENOMIIEHHE CBETa, MOJIHOE BHYTPEHHEE
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OTpaXKCHUE CBETa, PA3JIO’KEHHE OEIOro CBETa B CIEKTP M CIIOKEHHME CIEKTPAJbHBIX LIBETOB,
JMCIIEPCUSl CBETA, €CTECTBEHHAs pPAaJUOAKTHBHOCTb, BO3HMKHOBEHHUE JIMHEHYATOro CIEKTpa
M3JIY4EeHHS) TI0 OMMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
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 BOJHBI, IIyHAMM, 3XO, LIBETa TEJ, ONTUYECKUE
SABIICHUSI B TPUPOJAE, OHOJOTMYECKOE JACHCTBHE BHAWMOTO, YIbTPa(QHOIETOBOTO |
PEHTI€HOBCKOTO M3Jy4eHUMN; €CTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMHUYECKHE JIy4H,
PaIMOaKTUBHOE U3TyYEHUE MPUPOIHBIX MUHEPAJIOB; JACHCTBUE PaJMOAKTUBHBIX U3ITYyYCHUN 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
(dbu3UYecKre BETUYUHBI (CPEAHSS U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUH,
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, IOTEHLUAJIbHAsi DSHEprusi Teja, MOJHATOTO 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 MPEIOMIIEHUS CPE/bl); IPU OMHCAHUM MPABUIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICI UCIIOJIH3YEMbBIX BETUYNH, 0003HAYEHUS U SUHUIIBI (PU3HIECKIX
BEJIMYWH, HAXOAWTHh (POPMYIIBI, CBS3BIBAIONINE MAHHYIO (PU3UUECKYI0 BEIWYUHY C JAPYTUMH
BEJTMYMHAMHU, CTPOUTH IPAPUKN U3yYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

° XapaKTepU30BaTh CBOMCTBA Tel, (pu3nueckue SBICHUS U MPOLECCHI, HCIONb3Ys
3aKOH COXPAHEHHUS SHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI CYINEpPHO3ULIUU CHIL,
MPUHIUI OTHOCUTENbHOCTH ["anmuies, 3akoHsl Hbl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI
OTpaKeHMsI U MPEJIOMIICHUSI CBETAa, 3aKOHBI COXPaHEHUs 3apsAI0BOTO M MAaCCOBOTO 4YHCEN MPHU
SIEPHBIX PEaKUUsAX; MPU TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aMUCHIBATH €rO
MaTeMaTH4eCKOe BBIPAKECHUE;

° 00BACHATH (PH3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyallull MPaKTUKO--OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATh HPUYUHHO--CIIEICTBEHHbBIC
CBSI3U, CTPOUTH OOBICHEHHE N3 2—3 JIOTUYECKUX IIIaroB ¢ OMIOPO Ha 2—3 W3YUYEHHBIX CBOMCTBA
(buznuecKux ABJIeHUH, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI!;

° pemate pacyéTHble 3a7ayd (ONMUpAOIIMEcs Ha CUCTeMY M3 2—3 ypaBHEHH),
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 (OPMYJIbl, HEOOXOAUMBIE IJISl PELICHUs, MPOBOIUTH PACUETHI U
OIICHUBATh PEATTMCTUYHOCTD MMOTYYEHHOTO 3HaYeHUs (PU3NUECKON BEITMUNHBI,

° pacro3HaBaTh MPOOIEMBbI, KOTOPhIE MOXHO PEHIUTh MPU MOMOIIN (HUIUYECKUX
METOJ/IOB; HCIIOJIb3ys OIHCAHWE WCCIEA0BaHUs, BBIACIATh IPOBEPSEMOE MPEAINONIOKEHHUE,
OLIEHMBATh  MPABWIBHOCTh  MOPSJAKAa TPOBEIEHUS  MCCIENOBAaHUSA, JieldaTb  BBIBOJBI,
HMHTEPIPETUPOBATH PE3YNIbTAThl HAOMIOIEHUH U OTBITOB;

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

° NPYXKUHHOTO MassTHUKA OT MAacChl Ipy3a U )KECTKOCTH MPYKUHBI, 1 HE3aBUCUMOCTh
OT aMILTUTY/Ibl MAJIBIX KOJIEOAHUH; PAMOIMHEHHOE PacpOCTPpaHEHUE CBETA, PA3NIO’KEHUE OENIOro
CBETa B CIIEKTP; U3YUEHUE CBOWCTB M300paKEHHUsS B TUIOCKOM 3€pKalie U CBOMCTB M300paKEeHUS
mpenMeTa B coOuparolieii TuH3e; HaOIroAeHne CIJIONTHBIX U IMHEHYAThIX CIIEKTPOB U3JIyUeHUs):
CaMOCTOSITENILHO COOUpaTh YCTAaHOBKY U3 M3OBITOYHOTO Habopa 000pyI0BaHUS; OMUCHIBATH X0
OTIBITA M €70 PEe3yIbTaThl, GOPMYIHUPOBATH BHIBOIBI;
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° MPOBOJIUTH TPU HEOOXOTUMOCTH CEPHIO MPSAMBIX H3MEPEHUH, ONpeessis cpeaHee
3HAUEHUE U3MEPSEMOU BeMHUMHBI ((POKYCHOE pacCTOSTHUE COOMpAroIel JINH3bI); 000CHOBHIBATh
BBIOOP cITOCO0a N3MEPECHUS/ H3MEPUTEITHHOTO TTPUOOopa;

° MPOBOJUTH  HUCCIEIOBAaHME  3aBUCHUMOCTEH  (PU3MUYECKMX  BEIUYMH  C
MCIOJIb30BAHUEM TIPAMBIX U3MEPEHHH (3aBUCUMOCTH MyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM
JBMKEHUH 0€3 HaualbHOM CKOPOCTH; TIepHO/Ia KOJIeOaHU I MaTeMAaTHIECKOTO MasITHUKA OT JUTHHBI
HUTH, 3aBUCHMOCTH yIJIa OTPXEHHs CBETa OT YIJia MAJACHUS W yIyia MPeJOMJICHHS OT yria
Ma/IeHUs): TUIAHUPOBATh KCCJIEIOBAHNE, CAMOCTOSTENIFHO COOMpATh YCTAaHOBKY, (DUKCHPOBATH
Pe3yIbTaThI MOIYIEHHOW 3aBUCUMOCTH (PU3NIECKUX BETMYMH B BHJIE TAOIUI] U TpaUKOB, IeaTh
BBIBO/JIBI TIO PE3YJbTaTaM UCCIICIOBAHMS,

° IPOBOJUTH KOCBEHHBIE M3MEPEHUSI (PU3MUECKUX BEIWYHH (CPEIHSS CKOPOCTh M
YCKOpEHHE TeJia MPH PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOHOTO MaJACHUs, KECTKOCTD
MPYXUHBI, KOA((ULIHUEHT TPEHUS CKOJBKEHUs, MeXaHn4yeckass paboTa U MOILHOCTb, YacTOTa U
NepUo/1 KOJIeOaHU MaTEMAaTHIECKOTO U MPYKHHHOTO MasiTHUKOB, ONITHYECKAsI CHJIa COOMparoei
JMH3BI, PAJMOAKTUBHBIA (OH): TUTAHUPOBATh HW3MEPEHHUS; COOHMpaTh AKCIIEPHUMEHTAIBHYIO
YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CIIEIys MPEI0KEHHOW HHCTPYKIINH; BBIYUCIISTH 3HAUCHHE
BEJIMYMHBl ¥ aHAIM3MPOBATH TOJYYEHHBIE PE3yNbTaThl C Y4ETOM 3aJaH- HOW TOTPEIIHOCTH

U3MEPEHUN;

° coOnroAaTh MpaBWJIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM;

° pa3nuyath OCHOBHBIE TPH3HAKH W3YYCHHBIX (H3UYECKUX MOJe- JIeH:

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

° XapaKTepU30BaTh MPHUHIUIBI ICUCTBUS H3YYCHHBIX NMPUOOPOB M TEXHUYCCKHUX
YCTPOWCTB C ONOpPOM HAa WX OMHCAHUS (B TOM YHCIE: CIHUIOMETpP, MATYUKH MOJIOKEHHS,
paccTosiHMST W YCKOPEHHWs, pakeTa, 93XOJOT, OYKH, IEPHCKON, (QoToanmapar, ONTHYECKHE
CBETOBOJIbI, CIEKTPOCKOI, IO3MMETp, Kamepa BuiibcoHa), WCIONB3ys 3HAHUS O CBOWCTBAaX
(hbM3UYECKUX SIBJICHUN U HEOOX0IMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

° WCIIONb30BaTh CXEMbl M CXEMAaTHYHBIC PHUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOWCTB, HM3MEPUTEIBHBIX MPHOOPOB W TEXHOJOTHMUYECKHX TMPOIECCOB MPH  PEIICHUH
YUeOHO-TIPAKTHYECKUX 3aJla4; ONTHUYECKHE CXEMBI JUIsl TIOCTPOCHUSI M300paKCHHH B TUIOCKOM
3epKaJie ¥ cOOMparoIIei TuH3e,

° NPUBOJIUTh TIPUMEPBI/HAXOAUTh HWHPOPMALUIO O MPHMEPax MPAKTHYECKOTO
UCTIOJIb30BaHUsl (DU3MYCCKUX 3HAHHI B TIOBCEJHEBHOW KU3HU Jisi oOecriedeHns: 0€30acHOCTH
npu oOpameHHd ¢ NpUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHS 3JI0POBBS H
COOJIFOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEJICHUS B OKPY)KAIOLICH CpeIe;

° OCYIIECTBIISATh MOMCK MHPOPMAIUK (HU3NIECKOTO COJIEpKaHus B ceTH VIHTepHeT,
CaMOCTOSITEIIBHO (POPMYIIUPYs TIOUCKOBBIN 3aIPOC, HAXOUTh IYTH OTPEACICHHUS 10 CTOBEPHOCTH
MOJIyYCHHO# MH(pOpMAIIMK HAa OCHOBE UMEIOIIMXCS 3HAHUHN ¥ JIOTIOJHUTEIbHBIX HCTOYHUKOB;

° UCIIOJIb30BaTh TMPH BBINOJHCHUM YUYEOHBIX 3a/IaHUil  HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3MYECKOrO COACPIKaHUs, CIpPaBOYHBIC MaTepHaibl, pecypchl ceth «MHTepHeT»;
BIIaJIeTh MpUEMAMH KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUA U3 OIHOM
3HAKOBOW CHUCTEMBI B APYTYIO;

° co3faBaTh COOCTBEHHbIE IHMCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
nH(MOPMALIUK U3 HECKOJBKUX UCTOYHUKOB (PU3NYECKOTO COACPIKAHUS, MyOIUYHO MPEICTaBIATh
pe3ynbTaThl TPOEKTHON WM HCCIEAOBATENbCKON JEATeNbHOCTH, TpPU 3TOM T'PAMOTHO
MCIO0JIb30BaTh U3YYCHHBIN MOHITHIHBIN anmapaTr u3y4aeMoro pasziena (pu3ukd U cOmpoBOXKIAThH
BBICTYIUICHUE TIPE3EHTAINEH ¢ yYETOM 0COOEHHOCTEN ayAUTOPHH CBEPCTHHUKOB.

CrnennanbHble pe3yibTaThl:

Bnagenue mpaBwiamu 3anuicu QOpMyNT M CIEHUATBHBIX 3HAKOB MPHU HCIIOJIB30BAHUU
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
CIELIMAJIbHBIX HHCTPYMEHTOB.

Bnanenune texHukoi mnpeoOpasoBaHus (GOpPMYT W BBIPOKEHUH MpPU HCHOJIH30BAHUU
cucremsl JI. bpaiins.

[IpoBepsieMble IpeIMETHBIE PE3YAbTATHl OCBOCHUS
OCHOBHO# 00pa30oBaTeIbHON MPOTPaMMBbI OCHOBHOTO OOIIETO
obOpazoBanwusi (7 kiacc)

Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTebHON MTPOrpaMMBbl OCHOBHOTO 00I1I1ero 00pa3oBaHus
pe3ynbrarta
1.1 HCMOJIb30BATh U3YUEHHBIE TOHATHUS
1.2 pas3nuyaTh SBJICHUS 1O OMHMCAHUIO WX XapaKTEPHBIX CBOWCTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE

1.3 pacrmo3HaBaTh IPOSIBIIEHWE HW3YYEHHBIX (U3UYECKUX  SBJICHUI B
OKpYKaIOIlleM MHpE, B TOM uucie GU3NYECKUe SBIEHUS B MPHUPOJE, MPU
OTOM TNEPEBOJUTH IMPAKTHUYCCKYIO 3ajadyy B yqe6Hy}0, BBIIACIISTH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3HUECCKUX SIBJICHUI

14 OTIMCBHIBATh U3YYCHHBIC CBOMCTBA TeI U (DU3UUYCCKUE SBIICHHS, UCTIONB3YS
¢u3nveckue BEIMYMHBL, TPU  ONMHCAHWUM TPABWIBHO  TPAKTOBATh
(GU3NYEeCKU CMBICIT UCTIOJB3YEMBIX BEIMYHH, UX 0003HAYCHHS U €UHUIIBI
(GU3NYECKUX BEIMYMH, HAXOJUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO
(GU3NYECKyI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaduKu
U3yUYCHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEITUINH

1.5 XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHE SBICHUS U TPOIECCHI,
UCIIOJIb3YSl M3YYEHHBIE 3aKOHbI, TIpU OSTOM JIaBaTh  CJIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BhIPAKECHHE

1.6 00BSACHATH PU3NYECKHE SABIICHUS, IPOLIECCHI U CBOMCTBA TEJl, B TOM YHCIIE U
B KOHTEKCTE CUTYallUl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATh
NPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 | - 2 JTOTMYeCKuX
mraroB ¢ omopoid Ha 1 - 2 M3y4yeHHBIX CBONCTBA (DU3MUECKUX SIBICHUI,
(bu3MUeCKUX 3aKOHA U 3aKOHOMEPHOCTHU

1.7 pelmares pacueTHble 3afadyd B | - 2 NEHCTBUSA, MCIONB3Yysd 3aKOHBI U
(dopMmynbl, cBA3BIBAIOIINE (PU3MUECKHE BEIMYUHBI: HA OCHOBE aHAJIM3a
YCJIOBHS 3aJjauyl 3alMChIBaTh KPaTKoe YCIOBHE, MOJCTABIATh (hU3ndecKue
BEJIMYMHBI B (POPMyJBl U TMPOBOJUTH PACUEThl, HAXOAUTH CHPAaBOYHBIE
JlaHHbIEe, HE0OXOAUMBIE JUIS pEIIeHHs 33/ad, OLEHUBATh PEATUCTUYHOCTD
HOJy4eHHOU (prU3HUecKON BEINUMHBI

1.8 pacro3HaBaTh MpoOOJIEMBbI, KOTOPbIE MOKHO pPEIIUTh MPH IOMOIIH
(U3NYECKUX METO/I0B, B ONMCAHUU HUCCIICA0BAHUS BBIJCIATH MPOBEpseMOe
MPENoIoKeHNe (TUIOTe3Y), pa3IndaTh U MHTEPIIPETUPOBATH MOTYUESHHBIH
pe3yabTaT, HaXOMUTh OIIMOKM B XOJE OMbITA, JENaTh BBIBOJBI MO €ro
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pe3yiapTaTam

1.9

MPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3MUECKUX SBICHUH WM
(U3NYECKUX CBOMCTB Te: (OPMYTUPOBATH MIPOBEPSEMBIE IPEATIONOKEHHS,
coOuparb yCTaHOBKY U3 MPEIJIOKEHHOTO 000pY0BaHMsl, 3alIUChIBaTh X0
OTIBITa U POPMYITUPOBATH BHIBOIBI

1.10

BBHITIOJIHATh TPSAMBIE M3MEPEHHS C HCIOJb30BAHUEM AaHAJOTOBBIX U
UQPPOBBIX MPHOOPOB, 3aMUCHIBATh IOKA3aHUS TPUOOPOB C YYETOM
3aJJaHHOH a0COJIOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

MIPOBOJUTH UCCIIEJOBAaHUE 3aBUCHMOCTH OJTHOM (PM3NYECKON BETMUMHBI OT
IPYrol € HCIOJB30BAHHEM IPSAMBIX HW3MEPEHHM, ydacTBOBaTb B
IUIAaHUPOBAaHUM  y4eOHOTO HCCIENOBaHUS, COOMpaTh YCTaHOBKY U
BBINIOJIHATh HM3MEPEHHUS, CIeqys NPEUIOKEHHOMY IIIaHy, (UKCHPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCHMOCTH (U3NYECKHX BEJIWYUH B BUJE
MPEIIOKEHHBIX Ta0NMI M TrpaduKOB, JAENaTh BBIBOJBI MO pe3yiabTaTaMm
HCCIIEI0OBAHUS

1.12

MPOBOJUTh KOCBEHHBbIE M3MEpeHUs (PU3NYECKUX BEIUYMH, CIeays
MPEII0KEHHOW HWHCTPYKIMHU: TpPU BBIMOJIHEHUH HW3MEpPEHH coOuparhb
JKCIIEPUMEHTAJIBHYI0O YCTAHOBKY M BBIYMCIATH 3HAYEHHE HMCKOMOM
BEJINYMHBI

1.13

co0ro1aTh TpaBUiIa TEXHUKH 0€301MaCHOCTH NP paboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM

1.14

yKa3bIBaTh MPUHLMUIBI JEHCTBUS MPHOOPOB M TEXHUYECKHX YCTPOUCTB,
XapaKTepU30BaTh TMPUHIUIBI  JEHCTBUS  HM3y4YEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C MOMOIIBIO UX OMHUCAHUS, UCIIONb3Ysl 3HAHUS O
CBOMCTBaxX (pU3MUECKUX SBIECHUN U HEoOXOoJuMble (pru3MuecKue 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  TNPUMEPHl  (HAXOAUTh  HMHGOpMAMIO O  IpUMEpax)
NPaKTUYECKOTO HCIIOJIb30BaHUS (U3UYECKUX 3HAHUW B IOBCEIHEBHOMN
KU3HU U1 oOecriedeHus: 0€30MacHOCTH MpU 00palieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHSI 3JI0POBbsI U COOIIOJICHUSI HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH cpeie

1.16

OCYIIECTBIATH OTOOp HCTOYHMKOB HHGpoOpManuu B ceTu HHTepHeT B
COOTBETCTBUU C 33JJaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLIUXCS
3HAHMM UM TIYyTEeM CpaBHEHHUS pa3JIM4YHBIX HCTOYHUKOB BBIIEITH
UHpOpMaLIMIO, KOTOpasl SBISETCS HPOTHMBOPEYMBOM WM MOXET OBITh
HEJOCTOBEPHOM

1.17

UCIOJIb30BaTh MPU BBINOJHEHUH Y4eOHBIX 3aJJaHUH HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3NYECKOTO COJep KaHuUs, CIPAaBOYHbIE MaTepUalIbl, PECYPChI
cetu IHTepHeT, BnaneTp NpHUEMAMHM KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIMK U3 OTHOM 3HAKOBON CHCTEMBI B IPYT'YIO

1.18

co3/1aBaTh COOCTBEHHbIE KpaTKUE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 - 3 UCTOYHUKOB MH(OpMAIMU (HU3UUECKOTO COJEPKAHUSA, B TOM
qucie MyOJIMYHO JIeNaTh KpaTKue COOOIIEHHS O Pe3yNIbTaTax MPOEKTOB WU
y4eOHBIX HMCCIEOBAHUN, MPU ITOM I'PaMOTHO HCIOJb30BATh U3YUEHHBIH
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NOHATUHHBINA ammapaT Kypca (U3MKH, CONPOBOXKJAATh BBICTYIJICHHUE
Mpe3eHTaluen

1.19 MPU BBINOJIHEHUN YYEOHBIX MPOEKTOB M HCCICIOBAHUMA paCHpEIeiaTh

00s13aHHOCTH B TPYIIE B COOTBETCTBHMU C IOCTaBJICHHBIMHU 3aJadyaMH,

CIeIUTh 3a BBHINIOJIHEHUEM IUIaHa JEHCTBUM, aJIeKBaTHO OLICHUBATh

COOCTBEHHBI  BKJIAJ B  JCITEIBHOCTH  TPYIIIBI,  BBICTPaWBAThH

KOMMYHHUKATHBHOE B3aHMMOJICHCTBHE, YIUTHIBAsI MHCHUE OKPYKAIOIUX

[TpoBepsiembie dn1eMeHTHI cosiepskanus (7 Kiace)
Kon Kon [IpoBepsieMble 3IIEMEHTHI COIEpKaHUS
paznena JJIeMEHTa
1 OU3UKA U EE POJIb B ITIOBHAHUUN OKPYXXAIOUIET'O MUPA

1.1 ®dusuka - Hayka o mpupojze. SBieHus npupoisl. Ousndeckue
SIBIICHUS: MEXaHUYECKHUEe, TETJIOBEIE, ANIEKTPUUYECKHE,
MarHuTHBIE, CBETOBBIC, 3BYKOBBIE

1.2 Odusnyeckue BeNMWYUHBL 3MepeHne (U3MYECKUX BEITUYHH.
dusnueckue prOOPHI. [TorpemnocTs WU3MEPECHUI.
MexnyHapoaHas cucTeMa eIMHUIL

1.3 EcTecTBeHHO-HAyYHBII ~ METOJ  TO3HAHWS:  HaOIOIEHUE,
MOCTAHOBKA  HAy4yHOTO BOIPOCA, BBIABIKEHHUE THIIOTES,
AKCIIEPUMEHT I10 TIPOBEPKE TUIIOTE3, 0OBSICHEHUE HAOII0IAEMOT0
SBJICHUS

1.4 Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIEICH

1.5 [IpakTrueckue paboOTHI:
N3Mepenne pacCTosTHUM.
H3mepenue o6beMa xKUAKOCTU U TBEPIOTO Tea.
Omnpenenenre pa3MepoB MalbIX TEI.
N3mepenune TemmepaTypsl NpPU  TOMOIIM  KHUIKOCTHOTO
TEPMOMETpa U JaTYUKa TEMIIEPATyPhI

2 INEPBOHAYAJIBHBIE CBEJEHU A O CTPOEHUU BEIIECTBA

2.1 CTpOeHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PA3MCEPHI. OHLITLI,
JAOKa3bIBAIOIHUEC JUCKPETHOC CTPOCHUEC BCIICCTBA

2.2 JIBmxkenue yactun BemecTsa. CBsI3b CKOPOCTH ABMKEHNUS YaCTHULL
¢ TeMnepatypoil. bpoyHoBckoe nBuxkenue, tupdy3us

2.3 Biaumonericteue HacCTHuIx BCIICCTBA: MMPUTAKCHHUC u
OTTAJIKUBAHHC
2.4 AIpeFaTHLIe COCTOsIHUMS BEIICCTBA: CTPOCHUC I'a30B, JKUJIKOCTEH U

TBCPABIX (KpI/ICTaJ'IJ'II/IquKI/IX) TCII. BzaumocBs3b MCKOY
CBOMCTBaMH BEIIIECTB B Pa3HBIX arpCraTHblX COCTOSAHHUAX U HUX
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ATOMHO-MOJIEKYJISIPHBIM CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

2.6 [IpakTuyeckue pabOTHI:
Onenka nuameTpa aromMa METOJOM PSAJIOB (C HCIOIb30BaHUEM
¢dororpaduii).
OmnbITH IO HAOTIOIEHHUIO TEIUIOBOTO PACIIMPEHHSI T'a30B.
OneITEl 10 OOHAPYKECHUIO JCHCTBUS CHII MOJICKYJISIPHOTO
PUTSHKECHUS

JOBWXEHUWE 1 BBAUMOJIENCTBUE TEJI

3.1 Mexannueckoe IBHKEHUE. PaBHOMEpHOE M HEPaBHOMEpPHOE
JIBUKCHHC

3.2 Ckopoctb. CpenHsisi CKOPOCTh ITPH HEPABHOMEPHOM JIBHKEHHH.
Pacuer mytu 1 BpeMeHU JTBHKEHUS

3.3 SBnenne mHepUMH. 3aKOH MHEpLMH. B3auMoaencTBue Ten Kak
MpUYMHA U3MEHEHHS CKOPOCTH JBWKEHHS Tell. Macca kak mepa
WHEPTHOCTH Tella

3.4 InotHOCTH BemecTBa. CBSI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJT
B eQUHNIE 00bEMA BEIIECTBA

3.5 Cuiia KaK XapaKTepUCTHUKa B3aMMOICUCTBUS TEI

3.6 Cuna ynpyroctu u 3akoH ['yka. 3mepeHue Cuiibl ¢ TOMOIIBIO
JTMHaAMOMeETpa

3.7 SIBnenue TAroTeHus M cuia TsokecTH. Cuila TSDKECTH Ha JPYTHX
aHerax. Bec rena. HeecomocTh

3.8 Cuna tpenus. TpeHHe CKOJbKEHUS U TpeHUue Nmokos. TpeHue B
PUPOJIC U TEXHUKE

3.9 CnoxeHue  Cwi, HalpaBJIEHHbIX IO  OJHOM  MPAMOWM.
PaBHOeiicTBYIOIAs CHIT

3.10 [IpakTrueckue paboOThI
OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIDKEHHS (LIapuka B
KUAKOCTU, MOJIENIU JIEKTPUIECKOTO aBTOMOOUJIS U TaK Jalee).
Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHUS Opycka WM
HIapuKa Mo HaKIOHHOW TIOCKOCTH.
Ornpezenenre MI0THOCTHA TBEPAOTO Tea.
OneITh,  JAEMOHCTPUPYIOIINE  3aBUCUMOCTh  PACTSKEHHS
(nedopmarnyn) NpyXHUHbBI OT MPUIOKEHHON CHUJIBI.
OneITh, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  TPEHUS
CKOJIbKEHHSI OT Beca Tela M XapakTepa COMPUKACAIOLIUXCS
ITOBEPXHOCTEN

3.11 Ousnyeckue SBICHUS B TMPHUPOJC: TPUMEPHI JBUKECHUS C

Pa3IMYHBIMHU  CKOPOCTAMH B JKMBOII M HEXHBOM npuponae,

JIENCTBUE CHUJIBI TPCHUSA B IPUPOJAC U TEXHUKC
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3.12

TexHuyeckue yCTpoucTBa: ITMHAMOMETP, MOAIIMITHUKI

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEM U TA30B

4.1 Hasnenue tBepaoro tena. CrocoObl yMEHbIIEHUS U YBETHUCHHS
JIaBIICHUS

4.2 JaBnenue rasza. 3aBUCMMOCTh JIaBJIEHHS Tra3a OT oObeMma,
TEMIIepaTyphI

4.3 [lepenaya naBiieHUs] TBEPABIMH TeJIAMH, )KUIKOCTSIMH U Ta3aMHu.
3akoH [lackans. [THeBMaTHUECKE MAIIWHBI

4.4 3aBUCHUMOCTD JTABJICHUS HKUJKOCTH oT TJTyOUHBI.
I'mapocratnyeckuii  mapamokc.  CooOmaromuecss  COCYABI.
I'uapaBnrueckiue MeXaHU3MBI

4.5 Atmocdepa 3emunm u armochepHoe naBiaeHue. I[IpuunHbI
CYIIECTBOBAHUS  BO3AYIIHOW  oOomouku  3emun.  OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO IaBJICHHS OT BBHICOTHI
HaJI YpOBHEM MOPS

4.6 N3mepenue atmocdeproro nasnenus. [Ipubopsl i u3mepeHus
aTMOC(hepHOTO TaBJICHHS

4.7 JleficTBue JKMIKOCTM M Ta3a Ha IOTPY)KEHHOE B HHUX TeEJO.
BriTankuBaromas (apxuMenoBa) cuia. 3aKoH Apxumena

4.8 [TnaBanue ten. Bo3ayxomnaBanue

4.9 [IpakTrueckue paboOTHI:
HccrnenoBanne 3aBUCUMOCTH Beca Tela B Bojae OT oObeMma
HOTPYKEHHOM B )KHJIKOCTh YacCTH Tela.
Onpenenenrue BbITAIIKUBAIOUICH CHIIbI, JIEUCTBYIOLIECH Ha TEJO,
MOTPYKEHHOE B KHUJKOCTb.
[TpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUUIBI,
JeHCTBYIOIIEH Ha TEIO B KUAKOCTH, OT MacChl TeJa.
OnpIThI, JEMOHCTPUPYIOIIUE 3aBHCHUMOCTH BBITAIIKHBAIOIICH
CWJIbI, JCWUCTBYIOIIEW Ha TeI0 B KHUAKOCTH, OT o0Obema
HNOTPY’)KEHHOW B JKHAKOCTh YacTH Tela M OT IUIOTHOCTH
KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHUE JIOJKU U
oTpe/eNieHue ee rPy30M0ILEMHOCTH

4.10 @dusnyeckue SBICHUS B MPHUPOJE: BIUSHHE aTMOCHEPHOTrO
JABJICHUS HA )KUBOW OpraHu3M, IJIaBaHUE PHIO

4.11 TexHuueckre ycTpoicTBa: COOOIIAIONIUECS COCYIbI, YCTPOHCTBO

BOJIOTIPOBOJA, TUAPABIMYECKHI Mpecc, MaHOMeTp, Oapomerp,
BBICOTOMED, IIOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTD, SHEPT' U

5.1

Mexannyeckas paborta
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5.2 Mexannueckas MOILITHOCTD

5.3 [IpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKIOHHAS IJIOCKOCTb.
[IpaBuiio paBHOBECHS pblyara

5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K 0JI0Ky

9.5 "3onoroe mnpaBuwio" MexaHuku. KoapduimeHr moJsie3Horo
I[eI;'ICTBPISI MEXaHU3MOB. HpOCTI)Ie MCXaHU3MBbI B 6I)ITy U TCXHUKC

5.6 [ToreHumanpHas sHEPTUM TeJa, OIHATOTO HaJ 3eMiieh
o.7 Kunernueckas sneprus
5.8 [Tonnast MexaHnueckas 3Heprus. 3aKOH U3MEHEHUS U COXPAaHEHUS

MEXaHUYECKOM SJHEPruun

5.9 [IpakTnueckue pabOTHI:

Omnpenenenve paboOTbl CUJIBI  TPEHUS TPU PaBHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIBHOMN MMOBEPXHOCTH.
HccnenoBanue ycinoBuid paBHOBECHS pblyara.

Nsmepenue KIIJ] HakIIOHHOM TIOCKOCTH.

N3ydeHnue 3akoHa cOXpaHEHHsI MEXaHUYECKON SHEPTUH

5.10 ®dusndecKue SBICHUS B IPUPOJIC: PhIYArd B TEJIC YEIIOBEKa

5.11 TexHudeckre yCTpOMCTBA: phIuar, MOJABYXKHBIA M HETIOIBHKHBIN
OJIOKH, HAKIIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHNU3MBI B OBITY

[IpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pazoBaTeIbHON MporpamMMeI (8 Kitacc)

Kon [IpoBepsieMbie MPeAMETHBIC Pe3yabTaThl OCBOCHHS OCHOBHOM
MIPOBEPSAEMOTO 00pa30BaTEIILHOM MPOrpaMMbl OCHOBHOTO 00IIIEero 0Opa3oBaHHs
pe3yJiibrata
1.1 KCIIOJIb30BATh ITOHATHS
1.2 pa3nuaTh SBJCHHS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/IBI/I‘leCK06 SIBJICHHC

1.3 pacro3HaBaTh MPOSBICHHE HW3YYCHHBIX (U3UYECKUX  SBICHUI B
OKpY)KaoIlleM MHUpE, B TOM uucie (U3NYecKue sSBICHUS B MPUPOJE, TPU
9TOM TEpPEeBOJAMUTH TMPAKTUYECKYIO 3aJady B y4eOHYIO, BBIJICNATH
CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKK) PU3NUECKUX SIBICHUI

1.4 ONMCHIBATh U3yYEHHbIE CBOMCTBA Tel U (hPU3NUYECKUE SBICHUS, UCTIOJb3Ys
¢u3nyeckue BEIMYMHBI, NpPU ONMCAHUM TPABWIBHO  TPAKTOBATh
(Gu3nYecKuif CMBICT UCIOJIb3YeMbIX BEIWYMH, 0003HAUEHHS U E€AUHUIIBI
(U3NYEeCKUX BENUYMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOLINE JAHHYIO
(U3MYeCKyl0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTh TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH
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1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (DU3WYECKHUE SIBICHHUS U TPOIIECCHI,
WCIIONb3ysl M3YYEHHBIE 3aKOHbI, I[P OSTOM JaBaTb CJIOBECHYIO
(hOopMyIMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSICHATH (hM3WYECKHE MpPOIECCHl M CBOWCTBAa TEN, B TOM YHCJIE U B
KOHTEKCTE CUTyallMd NPAKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIIATH
NPUYHHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 | - 2 TIOTHYeCKuX
IIaroB C MOMOINBI0 | - 2 W3YyYEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHUI,
(U3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pelaTh pacueTHble 3aJadd B 2 - 3 JEHCTBUS, WCIOJNB3Ys 3aKOHBI U
(dhopmynbl, cBs3bIBaOIMKME (DU3UYECKHME BEITUYMHBI: HAa OCHOBE aHalu3a
YCIOBUA 3aJadyr 3allMCbIBATh KPATKOC YCIOBHEC, BBIABIIATL HEOOCTATOK
JaHHBIX JUIS pELIeHUs 3aJauyd, BbIOMpAaTh 3aKOHBI U (OPMYIIBL,
HEOOXOMMbIE [UIsl €€ pEelIeHHs, NPOBOAUTH pacueTbl U CpaBHUBATh
IMOJIYYCHHOC 3HAYCHHC (1)H3H'—I€CKOI>1 BCJIIMYNHBI C U3BECCTHBIMU JAHHBIMHAU

1.8

pacrmo3HaBaThb MpPOOJIEMBbI, KOTOpPbIE MOKHO pEHIMTh MPU MOMOIIA
(u3MYECKUX METOJOB, HCIIOJIb3YS ONMCAHHUE WCCIIEOBAHUS, BBIICIATH
MIPOBEPSIEMOE  MPEAIIOJIOKEHNE, OLEHUBAaTh IPABWIBHOCTh IOPSAKA
IIPOBECHUS UCCIIETOBAHMS, JI€JaTh BBIBObI

1.9

MPOBOJUTH OMNBITBI 1O HAOMIOACHUIO (U3UYECKUX SIBJICHUW  WIH
(bu3nuecKux CBOMCTB Tel: (OPMYIUPOBATH IPOBEPSIEMbIE MPEATION0KEHHS,
coOuparh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pYIOBaHUs, OMHUCHIBATH XOJI
ombITa U (POPMYIUPOBATH BHIBOJIbI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUS C HCIIOIb30BAaHUEM aHAJIOTOBBIX TPHUOOPOB
U JaTYUKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH PE3Yy/IbTAThl U3MEPEHHI C
Y4eTOM 3aJIaHHOU a0COJIFOTHOM MOTPEITHOCTH

1.11

IPOBOAMUTDH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETUUYUHBI OT
IpYrol €  HCIOJIb30BAHMEM  TMPSIMBIX  U3MEPEHM:  IUIaHUPOBATH
UCClIeJOBaHNe, cOOMpaTh YCTAaHOBKY M BBINOJHATH HU3MEPEHHMs], CIeAys
OPEUIOKEHHOMY  IUIaHy, (UKCUPOBATh  PE3ydbTaThbl  MOJYYEHHOMH
3aBUCHUMOCTH B BUJIE TaOIHIl U IpadUKOB, JeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM
UCCIIEIOBaHUS

1.12

IMPOBOANTH KOCBCHHBLIC H3MCPCHUA (1)I/ISI/I‘IeCKI/IX BCIIMYHMH: INIJIAHUPOBATH
H3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CIICaAys1
HpC,Z[HO)I(eHHOﬁ HHCTPYKIHUH, U BBITUCIIATE 3HAUYCHNC BEJIMYNHbBI

1.13

CO0JTI0/1aTh TpaBHJIa TEXHUKH 0€30MaCHOCTH P paboTe ¢ 1abopaTOpPHBIM
00opyIoBaHHEM

1.14

XapaKTCPU30BaThL  IIPUHIUIIBI JEeNCTBUA N3YUCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOfI Ha UX OIIKUCAaHHI, UCIIOJb3Yys 3HAHUA O
CBOMCTBaxX (I)I/I3I/I‘ICCKI/IX SIBIICHUI )51 HeO6XO):[I/IMLIe (pI/IBI/ILICCKI/IC
3aKOHOMCPHOCTH

1.15

pacnio3HaBaTb MPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pLI Imo cxeMaM H" CXEMAaTUYHbIM pPHCYHKaM, COCTAaBJIATH CXCMBbI
QJICKTPUYICCKUX Lenei C noCJICA0BAaTCIIbHBIM )51 napauiCIbHbIM
COCAMHCHUCM DJJICMCHTOB, pas3jindyas YCJIOBHBIC 0003HAYCHHS DJIEMEHTOB
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SIEKTPUYECKUX LETIEeH

1.16

OpPUBOAWTH  TPUMEpPHl  (HAXOAWTh  HMH(OpMANUIO O  NpUMEpax)
MPAKTUYECKOTO HCIOJIb30BAHUS (PU3MYECKUX 3HAHMA B TIOBCEIHEBHOM
KHU3HU IS o0ecrieyeHust 0e30MacHOCTH MPH 0OpaIieHu ¢ MpudopaMu u
TEXHUYECKUMU YCTPOUCTBAMHU, COXPAHEHUS 37J0POBbsI U COOIIOACHUS HOPM
9KOJIOTMYECKOI0 TIOBE/ICHUS B OKPYKaIoLEel cpee

1.17

OCYIIECTBIISITh TMOUCK HH(pOpMAMK (U3NIECKOTO COJIEPKAHHUSA B CETH
HNHTepHer, Ha OCHOBE HMMEIOUIUXCS 3HAaHUM M IIyIEM CpPaBHEHHS
JIOTIOJTHUTEIILHBIX UCTOYHHUKOB BBIJCIATH HH(DOPMAIIHIO, KOTOPAst SABISETCS
MIPOTUBOPEUNBOI HIIM MOXKET ObITh HEJJOCTOBEPHOI

1.18

WCII0JIb30BaTh MPHU BBIIOJHEHUH YU4EOHBIX 33aJJaHUN HAyYHO-TIOMYJSPHYIO
TUTEpaTypy (PU3HUECKOTO COJIEPIKaHUs, CIIPABOYHBIC MaTEPUAIIBI, PECYPCHI
CETHN I/IHTepHCT; BJIaACTH npueMamu KOHCIICKTUPOBAHUA TEKCTa,
npeodpazoBaHusi HHOOPMAIMH U3 OJHONU 3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

co3JaBaThb COOCTBEHHbIE IMHUCBMEHHBIE U KpaTKHE YCTHBIE COOOLIEHUS,
0000mass wHGOPMAIMIO W3 HECKOJbKHUX HWCTOYHHKOB (DHU3MUECKOTO
COJIep’KaHus, B TOM UUCIIe MYOJIUYHO MPEACTABIATh Pe3yabTaThl IPOEKTHOM
WJIM UCCIIeI0BATENIbCKOM I€ATEIbHOCTH, PH 3TOM T'PaMOTHO HCIIOJIb30BaTh
W3YYECHHBI TOHATHIHBIA anmapaT Kypca (QU3HKH, CONPOBOXKIAThH
BBICTYIUICHHE ITPE3CHTALIUCH

1.20

IpU  BBIMOJIHEHUHU YYEOHBIX MPOEKTOB W HCCIENOBaHUM (U3NYECKUX
MPOLIECCOB  pacIpeseNsiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTDH 3a BBHIOJHEHUEM IUIaHA NEHCTBHUM U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OIIGHWBAaTb COOCTBEHHBIM BKJIaa B
NeSITeNIbHOCTH TPYIIbI, BEICTpAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICIICTBHE,
IPOSBIISASL TOTOBHOCTh pa3peniaTb KOHPIUKTHI

[IpoBepsiemble 311eMeHTHI cofepxkanus (8 Kiacc)

Kon
pasnuena

KO,Z[ HpOBepﬂeMHe QJICMCHTLI COACPIKAHHUA
JJICMCHTA

6

TEIIVIOBBIE ABJIEHUA

6.1 OCHOBHBIE IIOJIOKCHHMS MOHCKYHﬂpHO'KHHeTquCKOﬁ TCOpUHU
CTPOCHH:A BCIICCTBA. Macca wu pa3sMEepbl MOJICKYII. OHBITLI,
IMMOATBCPIKAAOIIUC OCHOBHBIC ITOJIOKCHUA MOJICKYJISIPHO-
KUHETHIECKOMN TCOpHUHN

6.2 Mopenn TBepAOTo, KHUAKOTO M Ta3000pa3HOTO COCTOSHUM
BemiecTBa. Kpucrannuyeckue u amopdHbie Tena

6.3 OObsicHeHHE CBOWCTB Ta30B, >KMIKOCTEH M TBEpAbIX TeN Ha
OCHOBE I0JIOKEHUI MOJIEKYISIPHO-KMHETUYECKOM Teopun

6.4 CMauuBaHue U KalmUJUTSIPHBIC ABJICHUA
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6.5

TennoBoe pacIMpEeHNE U CKaTUE

6.6 Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO
JIBUKEHUS 9aCTHUI]

6.7 Buyrpennss osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEU
SHEPrUU: TEIUIONepeaada U COBEPIICHUE PabOThHI

6.8 Buner  Teruionepenadd:  TEIUIONMPOBOJHOCTH,  KOHBEKIIUSA,
U3ITyYCHHE

6.9 KonudecTBo TermioTsl. Y ielibHAas TEIIIOEMKOCTh BEIIECTBA

6.10 TerutooOMeH W TEIUIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOTO
OanmaHca

6.11 IlnaBnenne u OTBEplIeBaHUME KPUCTAIMYECKUX BEILIECTB.
VYenpHas TeI1oTa INIABJICHUS

6.12 [MapooOpazoBanne wu koHAeHcanus. Mcmapenuwe. Kumenue.
VY nenbHas TEII0Ta napooOpa3zoBaHusl. 3aBHCHMOCTh
TEMIIEPATYPhl KUTICHUS OT aTMOC(EepHOTO JTaBICHHS

6.13 Bnaxxnocth Bo3myxa

6.14 DHeprus TOIUIMBA. Y IelbHas TEIJI0Ta CTOPaAHUS

6.15 [Tpunnuner pabotel TeruoBbix aBurateneit KIIJ temmoBoro
nBurarens. TernaoBble ABUraTeN! U 3aIIUTa OKPYKAIOIIen Cpeibl

6.16 3aK0H COXpaHEHWs W TMPEBpAICHUS HDHEPTUHM B TEIJIOBBIX
nporeccax

6.17 [IpakTrueckue paboOTHI:

OnpITel M0 OOHAPYKEHHIO JCHCTBUA CHJI MOJICKYJISIPHOTO
MPUTHKCHUS.

OnbITHl 10 BBIPALIMBAHUIO KPUCTAIJIOB MOBApPEHHON COJIM WU
caxapa.

OnpITel 1O  HAOJMIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B,
JKUJIKOCTEN U TBEPJIbIX TEJI.

Omnpenenenre JaBleHUs BO3yXa B OajlIoHE MIMPHIIA.

OnbIThL, 1EMOHCTPUPYIOLME 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT
ero oObeMa ¥ HarpeBaHUs WU OXJIaXKICHHS.

[IpoBepka rUMoOTe3bl TUHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KUAKOCTU B TEPMOMETPUYECKON TPYOKE OT TeMIIepaTyphl.
Habmionenne w3MeHeHUS BHYTpEHHEH oSHepruu Tena B
pe3ynbpTaTe Teraonepeaayd 1 paboThl BHEITHUX CHIL
UccnenoBanue sBIeHUS TEIoOOMEHa TIPU  CMEUIMBAHUU
XOJIOTHOU U TOPSTYEN BOJBI.

OnpezneneHrne KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM Npu
TEII00OMEHE C HAarpeThIM METAITMYECKUM IIUITHHIPOM.
Onpenenenue YAEIbHON TEMIOEMKOCTH BeIIeCcTBA.
HccnenoBanue npouecca uCnapeHusl.

Ornpeznenenre OTHOCUTEIBHON BIIaXKHOCTH BO3/yXa.
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Omnpenenenre yaenbHONW TEIUIOTHI IUIABJIECHUS JIbJA

6.18 dusnyecKue SIBICHUS B MIPUPOJIE: TIOBEPXHOCTHOE HATSHKCHHUE U
KallWJUIAPHBIC SIBIICHUS B TMPUPOJE, KPUCTALIBI B TIPUPOJIE,
usnydenne CoJHIA, 3aMep3aHUe BOJOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHUe POCHI, TYMaHa, UHEs, CHera

6.19 Texanueckue yCTpOMCTBA: KaIuuIsiphl, MIPUMEPBI

WCIIOJIb30BAaHUS KPUCTAJUIOB, KUAKOCTHBIA TEPMOMETp, NaTUUK
TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS IOMOB, TUTPOMETPHI,
ICUXPOMETp, TMapoBasi TypOHWHA, JBHUraTelb BHYTPEHHETO
CropaHus

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tei. JBa posa aIeKTpHUIecKuX 3apsiioB

7.2 B3aunmoeiicTBre 3apsokeHHBIX Teql. 3akoH KyrnoHa (3aBHCUMOCTh
CHUTBI B3aMMO/ICHCTBHS 3apsKEHHBIX TEIT OT BEIMYMHBI 3apsIIOB U
PacCTOSIHUSI MEX Y TeJIaMH )

7.3 DIeKTpuyecKkoe moJie. HanpsskeHHOCTh 3IEKTPUYECKOTO TOJIS.
[MpuHIMDT ~ Cymepmo3WIMU  JIIEKTPUYECKHX  Tojed  (Ha
KaueCTBEHHOM YPOBHE)

7.4 Hocurenu ANMEKTPUIECKUX 3apsIOB. DeMeHTapHBII
anekTpuueckuid  3apsan.  Crtpoenwe aroma. I[IpoBogHuUKM U
TDIIEKTPUKU

7.5 3aK0oH COXpaHEHUS ANEKTPUIECKOTO 3apsiaa

7.6 DNEKTPUUECKUN TOK. YCIOBUS CYHIECTBOBAHMSI IEKTPUUECKOTO
TOKa. VICTOUHMKY MMOCTOSTHHOTO TOKa

7.7 JleficTBHSI  DIIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Tazax

7.8 DOnektpuueckas nens. Cuia Toka. DNeKTpUuYecKoe HampsbKeHNe

7.9 CompoTuBjieHHEe MPOBOJHUKA. YIENbHOE  COMPOTHUBICHUE
BeleCTBa

7.10 3akoH OMa Juisl yyacTKa Lenu

7.11 [TocnenoBarenbHOE U apaieIbHOE COEJMHEHUE TPOBOIHUKOB

7.12 PabGota M MOIIHOCTH 3IEKTPUYECKOro TOKa. 3akoH Jxoysms-
Jlenna

7.13 DJeKTpUYecKue UEenH U MOTPEOUTENN AEKTPUUECKON SHEPTHH B
obITy. KopoTkoe 3ambIkaHue

7.14 [TocTosiHHBIE MarHUTHI. B3auMo1eficTBHE MOCTOSTHHBIX MATHAUTOB

7.15 MarnuTHoe nosie. MarauTHoe 1nose 3eMiM U ero 3Ha4eHue JUIs

JKU3HHU HaA 3eMiie
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7.16

OneiT Opcrena. MarHutHoe 10Jie  3JIEKTPUYECKOTO  TOKA.
[IpuMeHeHue 311eKTPOMarHuTOB B TEXHUKE

7.17 JlelicTBU€ MarHuTHOro IOJs Ha IPOBOJHUK C TOKOM.
OnexTpoJBUraTesnb  MOCTOSIHHOrO  Toka.  Mcmosibp3oBaHue
JJIEKTPOJBUIATENed B TEXHUYECKHX YCTPOMCTBaX H Ha
TpaHCIIOPTE

7.18 Onbitel  @apazest. SBiaeHue 5>JIEKTPOMArHUTHOM HWHIYKIUU.
[IpaBuiio Jlenna

7.19 OnekrporeHepatop. CrnocoObl MOJYyYEHHUS  AIEKTPUUYECKOU
SHEPruu. OJEKTPOCTAHIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX
SHEpPruu

7.20 [IpakTnueckue pabOTHI:

OnbITE IO HAOJIIOJCHHUIO DJIEKTPU3AINU TEJl UHAYKIHUEH U TpU
COTIPUKOCHOBEHUH.

HccnenoBanne nelcTBUA 3JIEKTPUUECKOTO TMOJS HA MPOBOIHUKHU
U TUDJICKTPHKH.

CoOopxka u mpoBepka padOTHI IEKTPUUECKON IEMH TMOCTOSTHHOTO
TOKA.

H3mepenue u peryaupoBaHue CUJIbI TOKA.

W3mepenue u peryniupoBaHue HaPsKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO Yepes3
pe3UcCTOp, OT COMPOTHUBIIEHUS PE3UCTOpa U HANpSOHKEHHs Ha
pesucrope.

OnpIThI, JI€MOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTHBIIEHUS TMPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAH
MOTIEPEYHOT0 CEUYEHHUS U MaTepHuaa.

[TpoBepka MpaBuIIa CIIOKEHHS HaNpPsHKEHU N npu
MOCIIEZIOBATEILHOM COETMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Ui CHJIBI TOKa IMpH MapauieIbHOM
COEIMHEHUU PE3UCTOPOB.

Omnpenenenre pabOThI AIEKTPUUYECKOTO TOKA, HMIYHIETO uepe3
pe3ucrop.

Omnpenenenre MOIIHOCTH YJIEKTPUUECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucTope.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO 4epes3
JaMIOYKY, OT HAMPSOHKEHHS Ha HEell.

Onpenenenue KIIJ[ narpeBarensi.

HccnenoBanue MarHUTHOTO — B3aUMOJICHCTBUSL  MOCTOSIHHBIX
MarHuTOB.

N3ydyeHne MarHUTHOTO TMOJIS TOCTOSHHBIX MAarHUTOB TMPU HUX
00BEAMHEHUN U Pa3ACTICHUH.

UccnenoBanue OeiCTBUS AJEKTPUUECKOTO TOKAa HA MAarHUTHYIO
CTpEJIKY.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI
B3aMMO/JICHCTBUS KaTYIIIKA C TOKOM M MarHuWTa OT CHUJIBI TOKa U
HaTPaBIIEHUS TOKA B KATYIIIKE.

N3yuenune neiicTBUS MarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue padoThl dJEKTPOABUTATEISI.
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H3zmepenne KIIJ a5iekTpoaABUraTEIbHON YCTAHOBKH.

OmneITel 1O  HWCCIACAOBAHUIO  SIBJICHUS  DJIEKTPOMArHUTHOM
VHIYKLWHU: UCCIECA0BAHNE U3MEHEHU 3HAUEHUS U HAIIPABJICHUS
WHIYKIIMOHHOTO TOKa

7.21 ®u3nyecKue SBJICHHUS B NPUPOJE: DIIEKTPUUYECKHUE SBICHUS B
aTMocdepe, 3JICKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHHTHOE
noJie 3eMITH, Iped MoJIF0COB, POJIb MATHUTHOTO TTOJISI JUIS )KU3HH
Ha 3eMJie, MOJISIPHOE CUSIHUE

7.22 Texuuueckue yCcTpoiicTBa: AJIEKTPOCKOIIL, amIepMerp,
BOJIBTMETD, peocrar, CUCTUHUK BHCKTquCCKOﬁ OHEPruu,
JNEKTPOOCBETUTEIIHHBIE puOOPHI, HarpeBaTeIbHbBIE

ANEKTPONpUOOPHI (ITPUMEPHI), AIEKTPUUECKHE MPETOXPaHUTENH,
JNIEKTPOMArHUT,  3JEKTPOJABHUIaTeldb  IOCTOSHHOIO  TOKa,
TeHEepaTop NOCTOSHHOTO TOKA

[IpoBepsieMble TpeOOBaHUs K pe3yIbTaTaM OCBOCHHSI OCHOBHOM

00pazoBaTebHON MporpamMMsl (9 Kitacc)

Kon
MPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble IpeIMETHBIE PE3YAbTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHuUs

1.1

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUA

1.2

pa3nuyath SBJIEHUS MO ONMHUCAHUIO WX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE

1.3

pacrmo3HaBaTh IPOSIBIEHWE HW3YYEHHBIX (U3UYECKUX  SBICHUI B
OKPYXKaIOIlleM MHpE, B TOM uucie (U3NYecKue sSBICHUS B MPUPOJE, TpU
9TOM TEpeBOAUTh TMPAKTUYECKYIO 3aJady B y4eOHYIO, BBIICIATH
CYyIIECTBEHHbIE CBOICTBA (MIPU3HAKU) PU3NUECKUX SBIICHUI

1.4

ONMCbIBATb U3YUCHHBIC CBOMCTBA Tel U (1)I/ISI/I‘ICCKI/IC SIBJICHUS, UCIIOJIB3YSL
(1)I/ISI/I‘IGCKI/I6 BCIINYUHBI, Ipu OIIMCaHNN IIpaBUJIBHO TPAaKTOBATb
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HCIIOJIb3YEMbIX BCJIIMYMH, 0003HaYeHHUs U CAMHHNIBI
(I)I/ISI/I‘IGCKI/IX BCINYMUH, HaXOIUTh (1)OpMy'J'IBI, CBA3BIBAIOIIUEC JAHHYIO
(1)I/ISI/I‘IGCKYIO BCJIMYHUHY C JpYrUMHU BCIIMYUMHAMH, CTPOHUTH Fpa(bI/IKI/I
N3YUYCHHBIX 3aBUCHUMOCTEH (1)I/I3I/I‘IGCKI/IX BCINYHNH

1.5

XapaKTCpU30BaThb CBOICTBa TECII, q)I/I3I/I‘leCKI/IC SABJICHUSA W HPOUECCHI,
HCIIOJIB3YySd  HU3YYCHHBIC 3aKOHBI, npun 9TOM  JaBaThb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa " 3alIMCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSACHATH (1)H3I/II-ICCKI/IC nmponeccol U CBOICTBaA TCJI, B TOM YHUCIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTEpa: BBIABIIATH
NPUYINHHO-CJICACTBCHHLIC CBA3U, CTPOUTDH 00BsICHEHHE U3 2 - 3 JTOTHYECKUX
mraroB € IOMOIIIBIO 2-3 N3YYCHHBIX CBOMCTBA (I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ,
(I)I/I3I/I‘-IGCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTU

1.7

pelaTh pacyeTHbIE 33]Jauu (OMUPAIOLINECs Ha CUCTEMY U3 2 - 3 ypaBHEHHI),
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UCTOJIB3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3NUECKUE BEIUYHHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3a/1a4 3alKChIBATh KPAaTKOE YCIOBHE, BBISBIIATH
HEIOCTAOIME WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBL,
HEOOXOAMMBIE JUISl PEUICHUs, MPOBOJUTH pPacdyeThl M  OLEHUBAThH
PEATMCTUYHOCTH MOJyYEHHOTO 3HaUCHHS (PU3NIECKON BEIIMIHHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh TMPHU TOMOIIU
(bU3HYECKUX METOJIOB, HCIIOJIb3YSl ONHMCAHHWE WCCIICOBAHUS, BBIJICIATH
MPOBEPSIEMOE  MPEINOJIOKEHUE, OLCHUBATh MPaBUIBHOCTh  TOPSIIKA
NPOBEACHHUS  HMCCIICIOBAHUsA, JIeJaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOTIOIEHUN U OTIBITOB

1.9

MPOBOJUTH OMBITHI 10 HAONIONECHWUIO (U3WUECKUX SIBJICHHA WM
(U3NYECKUX CBOWCTB TEN: CAMOCTOSITENIFHO COOMpPATh YCTaHOBKY W3
M30BITOYHOTO Habopa 000pYIOBaHMs, OINUCHIBATH XOJ OIMBITA H €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOJUTH MPH HEOOXOTUMOCTU CEpUIO0 MPSIMBIX M3MEPEHUM, onpeaenss
cpeqHee 3HAYeHHE U3MepsieMOl BelMUYuHbl ((POKYCHOE pacCcTOsIHUE
coOuparomiel JIMH3bI), OOOCHOBBIBaTH BBIOOP crocoba H3MEpEeHHUs
(M3MepuTenpHOTO IPUOOpPa)

1.11

MPOBOJIUTHh HCCIEAOBAaHUE 3aBUCHUMOCTEH (DM3MYECKUX BEIUYUH C
WCIOJIb30BAHMEM TMPSAMBIX M3MEpPEHUM: IJIaHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIBHO ~ coOMpaTh  yCTAHOBKY, (DUKCHpPOBaTh  PeE3yJabTaThl
MOJIyY€HHON 3aBHUCHUMOCTH (DM3MUYECKUX BEJIMYMH B BUIE TaOmUI U
rpaduKoB, eaTh BBIBOIBI [0 pe3yJbTaTaM HCCIeA0BAHUS

1.12

MPOBOJUTH KOCBEHHbIE M3MEpEHUs (PU3NYECKUX BEIMUYMH: IUIAHUPOBATH
U3MepeHusi, CoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH
U3MEpEHUs, ClIeAysl MPEATIOKEHHON HHCTPYKIMH, BBIYUCIATH 3HAUYEHUE
BEJIMYMHBI U aHAJIM3UPOBATh MOJYYEHHbIE PE3YyIbTaThl C YUETOM 3aJaHHON
MOTPEIIHOCTH U3MEpPEHU

1.13

cOOIIOIaTh TPaBUIIa TEXHUKU OE30MIACHOCTH MPHU paboTe C JIaAOOPaTOPHBIM
000pyI0BaHUEM

1.14

pa3in4aTb OCHOBHBIC TIPU3HAKH H3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICICH:
MaTcprajibHad TOYKa, a0COJIFOTHO TBEpAOC TCIIO, TOYCUHBIM HMCTOYHHK
CBCT4, JIY4, TOHKA JINH34, ITIaHETapHasd MOACJIb aTOMa, HYKJIOHHAsA MOACJIb
ATOMHOTI'O dJpa

1.15

XapaKTCPHU30BaATh  IIPHUHIOUIIBL HeﬁCTBHH HN3YUYCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOfI Ha UX OIIUCAaHH, UCIIOJb3Yys 3HAHUA O
CBOMCTBaxX (I)I/I3I/I‘IGCKI/IX SIBJICHUH n HCO6XOI[I/IMBIC (1)I/I3I/I‘IGCKI/IG
3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXEMbl U CXCMATHYHBIC PUCYHKH H3YUCHHBIX TCXHUYCCKUX
YCTpOﬁCTB, HU3MCPHUTCIIbHBIX HpI/I60pOB N TEXHOJIOTUYCCKHUX ITPOLECCOB IIPU
peuICcHNN y‘Ie6HO-HpaKTI/I‘-ICCKI/IX 3aga4, OINTHYCCKHE CXEMBbI  OJId
NIOCTPOCHUMA I/I306pa)KCHI/II71 B IINIOCKOM 3CpPKaJIC U CO6Hp3.IOIJ.ICI>i JIMH3C

1.17

NPUBOJAUTH  TPUMEpPHl  (HAXOAWTh  HMHGOpMAIMIO O  IpUMEpax)
MPAKTUYECKOTO HCHOJb30BaHUS (PU3MYECKUX 3HAHMM B TOBCEIHEBHOM
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KHU3HU 151 oOecrieyeHust 0e30MacHOCTH MPH 0OpaIleHuu ¢ MpudopamMu u
TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHHUS 37I0POBbS ¥ COOJIIOICHUS HOPM
9KOJIOTHYECKOTO TIOBECHUS B OKPYXKaIOIIEH cpese

1.18

OCYIIECTBIISITh TMOUCK HH(pOpMAMK (U3NIECKOTO COJIEPKAHHUSA B CETH
WuTepHer, caMocTosATeNbHO (POPMYIHpYs MOMCKOBBIN 3ampoc, HAXOIUTh
IyTU ONPEIENICHUs] TIOCTOBEPHOCTH MOJYYEHHON MH(OpMAIMK Ha OCHOBE
VMMEIOIINXCS 3HAHUH U JOIOJIHUTENIBHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPHU BHINOJHEHUM YYEOHBIX 33JaHUM HAYyYHO-TIOMYJISIPHYIO
TUTEpaTypy (PU3MIECKOTO CONCPIKaHUS, CIIPABOYHBIC MaTSPUAIIBI, PECYPCHI
CETHN I/IHTepHCT; BJIaICTH npueMamu KOHCIICKTUPOBAHUA TEKCTa,
npeobpazoBaHusi HHOOPMAIMHU U3 OJHONU 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

co3gaBaTb COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHSI Ha OCHOBE
nH(popMallU¥ M3 HECKOJbKUX HCTOYHHKOB (DU3MUECKOTO COAEp KaHMS,
yOJIMYHO MPEACTaBIATh PE3yAbTaThl IPOEKTHOM WIIM MCCIIEI0BATENbCKON
NEeSTeNbHOCTH, TMpU OSTOM TIPaMOTHO  HCHOJb30BaThb  U3yYEHHBIN
MOHATUIHBIN anmapaT H3ydyaeMoro paszaena (U3MKH U CONPOBOXKAATH
BBICTYIUIGHHE TIpe3eHTalueldl C Y4eToM OCOOEHHOCTEH ayAuTOpHUH
CBEPCTHHUKOB

1.21

IPU  BBIMOJIHEHUHU Y4YEOHBIX MPOEKTOB U HCCIENOBAaHUM (U3NYECKUX
MPOLIECCOB  pacCIpeNesTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMH 3a/1a4aMU, CJIEINUTh 32 BBIIIOJHEHHEM IUIAHA JEUCTBUM U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OILIEHUBAaTh COOCTBEHHBIM BKIAI B
JEeSATENbHOCTh IPYIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE,
MPOSIBJISASI TOTOBHOCTD pa3peniaTb KOHPIUKTHI

[IpoBepsiemble a1eMeHTHI conepxanus (9 kiacc)

Kon
pasnena

Kon [TpoBepsieMble 31€MEHTHI COACPKAHUS
3JIEMEHTa

8

MEXAHUYECKUE ABJIEHUA

8.1 MexaHuueckoe JBMKCHUE. MaTepI/IaJIbHaH touka. Cucrema
OTCUCTa

8.2 OTHOCHUTENBLHOCTh MEXaHHUYECKOT'O JBHWKCHU A

8.3 PaBHOMEpHOE NIPSIMOIMHENHOE IBHKEHUE

8.4 HepaBHoMepHOEe npsmosinHeniHOe aBmkeHue. CpenHsas U
MI'HOBEHHAsl CKOPOCTh TeJa IPU HEPABHOMEPHOM JIBJKEHUU

8.5 Yckopenue. PaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE TBUKCHUE

8.6 CBo0Ooanoe nmagenue. OneiTel [ anunes

8.7 PaBHOMEpHOE NBWKEHHE MO OKPY)KHOCTU. [lepwoa W dacToTa
oOpareHusl. Jluneitnas u yrioBas CKOPOCTH.

36




LlenTpOocTpeMUTENEHOE YCKOPEHHE

8.8 [TepBriit 3akoH HeroToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tperuii 3akon HeroToHa

8.11 [IpuHuMnI cynepno3unum cul

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 Cuna TpeHUs: cWia TPEHUsS CKOJBKEHUsS, CHJIAa TPCHHUS TOKOS,
JPYTHE BUJIBI TPCHUS

8.14 Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE
CBOOOJHOTO NaJACHUS

8.15 Buxenne tuianer Bokpyr Connpa. Ilepas kocmuueckast
ckopocTb. HeBecomMocCTh 1 neperpysku

8.16 PaBHOBecre maTepuanbHOM TOYKH. AOGCOTIOTHO TBEPIOE TEJIO

8.17 PaBHOBecue TBepJOTO TEna C 3aKPEIJICHHOW OChIO BpAIICHUSI.
MowmeHT cunsl. LleHTp TsxecTn

8.18 Nmmynbe Tena. 3menenue ummynbca. UMITynmbC CHITBI

8.19 3aK0oH COXpaHEHUS UMITYJIbCa

8.20 PeaktuBHOE nBMKEHME

8.21 Mexanudeckasi paboTa U MOIITHOCTh

8.22 PabGora cun TsDKecTH, ynpyroctd, TpeHus. CBsi3b dHEPrUU H
paboThl

8.23 [ToTenuuanbHas 3HEpPrusi Teja, MOJHSATOTO HAJl MOBEPXHOCTHIO
3emun

8.24 [ToTennmanpHas 3HEPTUs CKATON MPYKUHBI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU

8.26 3aKOH COXpaHEHUs MEXaHUYECKON SHEPrun

8.27 [IpakTuyeckue paboOThI:

OmnpeneneHue cpenHel CKOPOCTH CKOJIbKEHHS Opycka Win
JBUKEHUS IIApHKa 10 HAKJIOHHOM INIOCKOCTH.

Onpenenenne yCKOpeHHUs Tella IIPH PaBHOYCKOPEHHOM JIBH)KEHUU
110 HAaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU

IpY PABHOYCKOPEHHOM JIBKEHUHU 0€3 HauaIbHON CKOPOCTH.
[IpoBepka runoTe3bl: €Civ MPH PABHOYCKOPEHHOM JIBM>KEHUH 03
HAYaJIbHOM CKOPOCTH ITyTH OTHOCSTCSI KaK Psii HEUYETHBIX YHUCE,
TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJINHAKOBBI.
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I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHUA CKOJIBKCHUSA OT CUJIbI
HOPMAaJIHOTO JaBJICHHUSL.

Onpenenenre KodhGUIUEHTA TPEHUS CKOJIBKCHHS.
Omnpenenenne KeCTKOCTU IPYKHUHBI.

Onpenenenve paboOTbl CUJIBl  TPEHUS IPU PaBHOMEPHOM
JABHMXXCHHUMU TCJIa I10 FOpH?;OHTaJIBHOﬁ IMOBCPXHOCTH.
Omnpenenenre pabOThl CUJIBI YIIPYTOCTH IpPU MOIBEME Tpy3a C
HCIIOJIBb30BaHUEM HECIIOABUIXXHOI'O U IIOABHUKHOI'O 0JI0KOB

8.28 ®uznyecKue sIBJICHUS B IPUPOJIE: IPUIUBBI U OTINUBbI, IBUKECHHUE
riaHeT COJIHEUHOW CHCTEMBI, PEaKTUBHOE JBW)KEHUE IKHUBBIX
OpraHu3MOB

8.29 TexHuueckre yCTpoNCTBA: CHUAOMETP, JATYUKHU IOJIOKEHUS,

PaCCTOAHUA U YCKOPCHUS, PAKCTHI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1 KonebarenbHoe  nBmkenue. OCHOBHBIE — XapaKTEPUCTUKH
KoJIeOaHUH: TIepHO/I, YaCTOTa, aMILIUTY/a

9.2 MareMatnueckuii W TNPYXKUHHBIM MasTHUKH. lIpeBpamienue
SHEPTUU TPU KOJIeOATSIILHOM JIBHOKCHUU

9.3 3aryxatomue kojebanus. BerayxaeHHbie konebanus. Pesonanc

9.4 Mexannyeckue BoJHBL.  CBoOiiCTBa MEXaHMYECKHX  BOJIH.
[TpoaonpHBIE U MTOTIEpEYHbIE BOIHBI. JIJIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHW4YecKue BOJHBI B TBEPAOM TeJle,
CEHCMHUYECKHE BOJIHBI

9.5 3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpaxeHue 3ByKa

9.6 NHudpa3Byk u yapTpa3Byk

9.7 [IpakTrueckue paboOTHI:
Omnpenenenre 4acTOThI U NepHOJIa KOJIeOaHU MaTeMaTHYeCKOTo
MasiTHUKA.
Omnpenenenre 4YacTOThl M IepHoJa KojeOaHUN MPY>KUHHOTO
MasiTHUKa
UccnenoBanue 3aBHCUMOCTH nepuoaa Kosie0aHuit
MO/IBELICHHOTO K HUTH TPy3a OT JAJUHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TMepHOJa KoJeOaHUN MPY>KUHHOTO
MasiTHUKa OT MacChl Irpy3a.
[IpoBepka HE3aBUCHMMOCTH TMepHOoJa KolebaHWil  Tpy3a,
MOJIBELIEHHOTO K HUTH, OT MacChl Ipy3a U >KECTKOCTH MPY>KUHBI.
N3mepenune yckopeHusi CBOOOIHOTO MaIeHUS

9.8 Ouznyeckue SBICHUS B TPUPOJIE: BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMHUYECKHUE BOJHBI, I[yHAMH,
9X0

9.9 TexHudyeckne ycTpoucTBa: 7X0JIOT, UCTIOIh30BAHUE YAbTPa3ByKa

B GBITy 1 TCXHHUKC
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10

OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DNEKTPOMAarHUTHOE 10J1€. DJIEKTpOMarHuTHble BoJHbL. CBOICTBa
AIIEKTPOMArHUTHBIX BOJIH

10.2 [Ikana 37€KTpPOMarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas npupojaa ceera. CkopocTs cBeTa. BomHoBbIE
CBOMCTBA CBETA

10.4 [IpakTnueckue pabOThI:
N3yueHne CBOMCTB AIIEKTPOMArHUTHBIX BOJH € TOMOUIBIO
MOOWIBHOTO TenedoHa

10.5 dusndeckue SBICHUS B TPHUPOJE: OHUOJOTHYECKOE JEHCTBUE
BUMMOTO, YABTPA(GHOIETOBOTO U PEHTTEHOBCKOTO H3ITy4eHHUN

10.6 TexHuueckre yCTpOICTBA: HMCIOIB30BAHUE AJIEKTPOMATHUTHBIX
BOJIH I COTOBO CBA3H

11 CBETOBBIE ABJIEHUA

111 JlyueBas monens cBera. MIcTOUHMKH cBETa

11.2 [IpssMonMHEITHOE pacIpOCTPaHEHHE CBETA

11.3 OTtpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKCHHS CBETA

11.4 [Ipenomnenne cBera. 3akoH mperomyeHHs cBera. I[lomHoe
BHYTpPEHHEE OTpa’keHUE CBETa

11.5 Jlunza. Xon jrydeii B THH3E

11.6 Onrtrueckas cucrema GoToarmapara, MUKpPOCKOIIA U TEIECKOTa

11.7 ['ma3 kak onTHyeckas cucrema. bauzopykocTs U AaibHO30PKOCTD

11.8 Paznoxxenne Oenoro cBera B crnektp. Omnbitel HperoTOHA.
CrnosxeHue CeKTpaIbHBIX IIBETOB. Jlucnepcus cBera

11.9 [IpakTrueckue paboOTHI:
HccnenoBanue 3aBUCMMOCTH YTJIa OTPaXKEHUSI CBETOBOTO JIy4a OT
yria majaeHusl.
N3ydenne xapakTepuCTHUK H300pakeHUs MpeAMeTa B IUIOCKOM
3epKaje.
HccnenoBanue 3aBUCHMOCTH YTrila MPEeIOMIICHHUS CBETOBOTO JIyda
OT yIJIa NaJeHNs Ha TPaHULE "BO3/yX - CTEKJIO".
[Momyyenne n300paXkeHuii ¢ MOMOLIbIO COOMPAOLIEH JTHH3BI.
Omnpenenenue (OKYCHOTO PpacCTOSHUS M ONTUYECKOM CHIIBI
coOuparoriei JTUH3BL
OMnBITHI IO PA3JIOKEHHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITH IO BOCHPUATHIO [[BETA MPEIMETOB MPH UX HAOIIOJCHUN
yepe3 [IBETOBbIE (DHIIBTPBI

11.10 ®uznueckue sBiaeHUs: B npupojae: 3arMmeHus CosHua u JlyHsl,
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[[BeTa TeJ, ONTHYEeCKHe sBICHHs B arMocdepe (UBeT HeOa,
pedpakmus, pagyra, MUPax)

11.11 TexHudyeckue YCTPOWCTBA: OYKH, MEPHUCKOI, (oToamnmapar,
OTITUYECKUE CBETOBO/IBI

12 KBAHTOBGIE SABJIEHU A

12.1 OmnbiTel Pesepdopna m 1uranerapHas mMozaenb aroma. Mojenb
aroma bopa

12.2 Wcnyckanne u  morsomeHue cBeta aroMoM.  KBaHTHI
JIuHeityaTeie CEKTPbI

12.3 PagnoaxtuBHOCTE. Anb(a-, 6eTa- 1 raMMa-u3Iy4eHUs

12.4 Crtpoenue aromHoro sigpa. HykimoHHass MOJeb aTOMHOTO Sifpa.
H3oTonbl

12.5 PannoaktuBHele npeBpamenus. [lepuon nosypacnana aTOMHBIX
saaep

12.6 Snepuple peakmuu. 3aKOHBI COXPAaHEHHS 3apsSIOBOTO U
MacCOBOTO YHCET

12.7 DHeprus CB31 aTOMHBIX sifep. CBsI3b MacChl M SHEPTUH

12.8 Peakuu cunTesa u nenenus saep. Mcrounuku sHeprun ColiHia
U 3Be3]

12.9 SnepHas sHepreruka. JleficTBHE pailOaKTUBHBIX U3IIYYCHHN HA
YKUBbIE OPraHU3MBI

12.10 [TpakTrueckue pabOTHI:
Habmntoienue CrulomHbIX U TMHEWYaThIX CIIEKTPOB U3ITy4EHUSI.
HccnenoBanne TpPeKOB: HM3MEPEHHE DSHEPTUM YACTHIBI IO
TOpMO3HOMY TTyTH (110 (hoTOTpadusim).
N3mepenue pagnoaktTuBHOro (poHa

12.11 ®dusnvecKue BICHUS B IPUPO/IE: €CTECTBEHHBIN paOAKTUBHBIN
¢doH, KOCMUYECKHUE TY4H, PAJHOAKTUBHOE H3JIy4YE€HUE TPUPOTHBIX
MUHEPAJIOB, ACHCTBUE PATUOAKTUBHBIX U3Iy4EHUI Ha OpraHu3M
YyeloBeKa

12.12 TexHudyeckue yCTpONCTBA: CIIEKTPOCKOIN, WHAWBHIYaJIbHBIN
I03UMeETp, KaMepa Buibcona

153.8. [l mpoBeieHNs1 OCHOBHOT'O TOCYAApCTBEHHOT0 3K3aMeHa 1o ¢usuke (ganee - OI'D
1o (hU3MKe) UCHOJb3yeTCs MepedeHb (KOIU(pHUKATOp) MPOBepsieMbIX TPeOOBaHUN K pe3yabTaTaM
OCBOEHMS OCHOBHOW 0Opa30BaTeNbHOW MpPOTpaMMbl OCHOBHOTO 0Omiero oOpa3oBaHus U
AJIEMEHTOB COJICP KaHUS

[IpoBepsiembie Ha OI'D no gusuke TpedoBaHus

K pe3yjibTaTaM OCBOCHUMA OCHOBHOM O6p3.30B3TCJ'ILHOfI IporpaMmal
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OCHOBHOTO 00111ero 00pa3oBaHus

Kon
MIPOBEPSEMOTO
TpeboBaHUs

[IpoBepsieMbie TpeOOBaHUS K TPEIMETHBIM pe3yibTaTaM 0a30BOTO YPOBHS
OCBOEHHS OCHOBHOH 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
ob6pazoBanus Ha ocHoBe PI'OC

1

[Nonnmanue ponu GU3KMKK B HAYYHOU KapTHHE MHPA,

c(OpPMHPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOH CBS3U U
II03HABAEMOCTH SIBJICHUH MPUPOIBI, O POJH IKCIIEPUMEHTa B (HU3UKE, O
CUCTEeMOOOpa3yromieid poii (U3UKA B PA3BUTHUH ECTCCTBCHHBIX HAYK,
TE€XHUKH M TEXHOJIOTUH, 00 3BOTIONUHN (PU3MUECKUX 3HAHUN U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KApTHHE MHpPA, O BKJIAJIE POCCUMCKUX U
3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB
OKPY’KaIOILIEr0 MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHUS O BHJIaX MaTepuu (BEIIECTBO U I0JIE), O JBMKEHUU KaK crocobe
CYLIECTBOBaHHUS MaTepuu, 00 aTOMHO-MOJEKYISIPHOM TEOPUU CTPOCHHUS
BEILECTBA, O (PU3UUYECKOW CYIIHOCTU SIBJICHMM MPUPOJIbI (MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPOMATrHUTHBIX U KBAaHTOBBIX);

YMEHHE Pa3InyaTh SBJICHUS O OMKCAHUIO UX XapaKTEPHbIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHHUE;
YMEHHME DPACIIO3HABATh MPOSBICHHE H3YYEHHBIX (PU3NYECKHX SIBICHUN B
OKPY’KaIOIlleM MHUPE, BBIACISASA UX CYLIECTBEHHbIE CBONCTBA (IPU3HAKH)

Bnagenue ocHoBaMHU MOHSATHITHOTO ammapaTa U CUMBOJIMYECKOTO S3bIKa
(bU3HMKY U UCTIONB30BAHME UX JUIA PEIICHUs Y4EOHBIX 3a/1a4;

YMEHHE XapaKTepHu30BaTh CBOICTBA Tell, PU3NUECKHE IBJICHUS U MPOLIECCHI,
MCTob3ys GyHIaMEHTAIbHbBIE U SMIIUPHUYECKHE 3aKOHbI

VYMeHnue onmceBaTh HN3YYCHHEIC CBOMCTBA TeN H (bI/I3I/ILIeCKI/I€ SABJICHUA,
HCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI

Bnagenue ocHoBaMU METOJIOB HAyYHOTO MO3HAHMS C YYETOM COOIIIO/ICHUS
paBuJI OE30MaCHOTO TPy/a:

HabOmoeHne (pU3MUecKUX SBJICHHUI: YMEHHE CaMOCTOATEIbHO COOMpPATh
9KCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M3 JIaHHOrO Habopa 000pyAoBaHUS IO
UHCTPYKIMHU, OIKCHIBATh XOJ OTbITA W 3alHChIBATh €ro pPe3yJIbTaThl,
(hopMynupoBaTh BHIBObI;

IPOBEJCHUE MPSIMBIX U KOCBEHHBIX H3MEPEHHH (U3NYECKUX BEIUYUH:
yMEHHME  IJIaHUPOBAaTh  HM3MEPEHHs,  CaMOCTOSATENIbHO  COOMpPATh
SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HHCTPYKIIMH, BBIYHCIATH 3HAYCHHE
BEJIMUMHBI U aHAJIM3UPOBATH MOJYUYECHHBIE PE3YIbTAThl C YIETOM 3aJIJaHHOM
NOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJICHHE HECJIOKHBIX AKCIEPUMEHTAIbHBIX UCCIIeIOBaHUIA;
CaMOCTOSITEJIbHO COOMPATh 3KCIEPUMEHTABHYIO YCTAaHOBKY M NMPOBOINTH
UCCIIEJOBAaHUE TI0 MHCTPYKLUH, MIPEACTABIATh NOJYyYEHHBIE 3aBUCUMOCTH
¢uznueckux BeIMYMH B BHUAE TaOmuil u rpaduKoB, YYUTHIBATH
HOTPEIIHOCTH, AETIaTh BBIBOJBI IO pE3yJabTaTaM HCCIEA0BAHUS

[TonnMaHue XapakTepHBIX CBOMCTB (U3MUECKUX MOJeJel (MaTrepuaibHas
TOUKa, a0COJIIOTHO TBEPJIOE TEJO, MOJAETH CTPOEHHS Ta30B, KUAKOCTEH M
TBEPJIBIX TeJ, IUIAHETapHas MOJENIb aToMa, HyKJIIOHHasi MOJIeNIb aTOMHOTO
A1pa) ¥ yMEHUE IPUMEHATh UX 751 00bsACHEHUS (PU3NUECKUX MTPOLIECCOB
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7 YMmenue oOBICHATH (PU3NYECKHUE TIPOIIECCH U CBOWCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE€ CHUTyalUld MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BbBIABJIATH IMPUYUHHO-CIICACTBCHHBIC CBA3U W CTPOHUTH
00BsICHEHUE C OMOpPON HAa W3YYCHHBIE CBOWCTBA (DU3MYECKHUX SIBIICHHM,
(u3HUecKre 3aKOHbI, 3AKOHOMEPHOCTH M MOJICTTN

8 YMeHue pemaTth pacueTHble 3aauu (Ha O0as3e 2 - 3 ypaBHEHUN), UCIIOIb3Ys
3aKOHBI 1 q)OpMYJH)I, CBA3BIBAIOIINC (1)H3H‘I€CKI/IC BCIIMYMWHBI, B YaCTHOCTH,
3aIlMCbIBATh KPAaTKOC YCJIOBHUC 3aJia4yM, BLIABJIATL HCAOCTAKOIIWC HAHHBIC,
BHIOMpPATh 3aKOHBI M (POpPMYJBI, HEOOXOIUMBIE IS €€ peleHHs,
HCIIOJIB30BAaTh CHPABOYHBIC IOAaHHBIC, NPOBOAWTL PACUCTBl M OLCHHBATDL
PCATUCTUYHOCTD IMOJYYCHHOI'O 3HAUCHU A (1)I/I3I/I‘IGCKOI71 BCJIMYMHBI, YMCHUC
OTIPENENATh Pa3MEpPHOCTh (PU3NYECKON BETWYMHBI, IOJTYYEHHON IpHU
pelennn 3axa4au

9 YMeHne XxapakTepHu30BaTh IPUHIMIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHUCIJIE€ OBITOBBIX MPHOOPOB, W MPOMBIIUIEHHBIX TEXHOJOTHYECKUX
MIPOLIECCOB MO MX OMMCAHUIO, UCTIONb3YS 3HAHUS O CBOMCTBAX (PU3MUYECKUX
SBJIEHUHN 1 HE0OX0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

10 YMeHue Ucrnoab30BaTh 3HAHUS O (PU3NYECKUX SIBJICHUSX B IMOBCEAHEBHOU
KU3HU JUid obOecriedeHusi 0e30MacHOCTU MpH OOpalieHUH C OBITOBBIMH
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHUS 370pOBbs U
COOJIIOJICHUSI HOPM SKOJIOTUYECKOTO IOBEJIEHHsSI B OKpYXarolled cpene;
MIOHMMAaHUE HEOOXOJAUMOCTH TPUMEHEHUS JIOCTM)KEHUH (QU3UKU U
TEXHOJIOTUH [yl PallMOHATIBHOTO MPUPOIOTIOIE30BaHMS

11 OmpIT TOMCKa, TNpeoOpa3oBaHUsS W  TPEACTaBICHUS HWHPOPMAIUU
(bU3UYECKOTO  CONEp)KaHWsl C  HMCIOJIb30BaHWEM  MHGOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA;

YMEHHUE OIICHUBATh JIOCTOBEPHOCTh MOJYYEHHOW WH(GOpPMAIIMA HA OCHOBE
UMEIOIIUXCSl 3HAHUH U JOTIOJHUTEIBHBIX HCTOYHHKOB;

YMEHHUE HCIOJIb30BaTh MpPU BBHINOJHCHHM YYE€OHBIX 3aJaHUN HAaydHO-
NOMYJSIPHYIO  JINTEPATYpy (HU3UYECKOTO COJCPIKaHUs, CIPABOYHBIC
MaTepHalibl, pecypchl cetu MHTepHeT;

BJIaJIcHHE 0a30BBIMU HAaBBIKAMHU NpeoOpa3oBaHUsi MHPOPMAIMU U3 OJIHOU
3HAKOBOW CHCTEMBbI B JIDYT'YIO; YMEHHE CO3/1aBaTh COOCTBCHHBIC
MCbMEHHBIC U YCTHBIE COOOIIIEHUS HA OCHOBE HH(OPMAIINK U3 HECKOJIBKUX
UCTOYHUKOB

Ilepedenb aneMeHTOB cojiepkanus, nposepsieMbix Ha OI'D no ¢usuke

Kog [IpoBepsieMBIil 2IEMEHT CONEPIKAHUS

1 MEXAHUWYECKUE ABJIEHUA

1.1 MexaHu4deckoe JABHKCHUC. MaTCpI/IaJ'IBHaSI TOYKa. Cucrema OTCUCTA.
OTHOCHTENBHOCTh JBHXXCHUA

1.2 PaBHOMepHOE M HepaBHOMepHOe aBWkeHue. Cpennsas ckopoctb. Dopmyna s
BBIYMCIIEHUS CPEAHEN CKOPOCTH:
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V:_
t

1.3 PaBHOMEpHOE NpsAMOJIMHENHOE ABMKEHUE. 3aBUCHUMOCTh KOOPJMHATHI T€ja OT
BpPCMCHHU B ClIydyac paBHOMCPHOI'O Hpi[MOJII/IHCf/'IHOFO JABHUKCHHUS:
X(t) = Xo + Wxt.
I'paduky 3aBHCHMOCTH OT BpPEMEHH JJIsI MPOEKIUH CKOPOCTH, IPOCKIUU
IIepeEMELIEHUsA, IIyTH, KOOpPAWHATBI IPH PABHOMEPHOM IMPSIMOJUHEHHOM
ABHUXKCHUUN

14 3aBUCUMOCTh KOOPJAMHATHI Tela OT BPEMEHHW B CJlydae pPaBHOYCKOPEHHOTO
prIMOJ'[I/IHCI\/JIHOFO JOBUXKCHUS:

t2
X(t) =%, +V,,t+a, - —.
2
@opMynbl A1 IMPOEKUUU NEPEMEIIEHUs, MPOEKIUU CKOPOCTH M IMPOECKLIUU
YCKOPEHMS MPU PAaBHOYCKOPEHHOM MPSIMOJMHEMHOM JIBUKECHHM:
t2
s, (t)=v,, -t+a,-—,
2

v, (t)=v,, +a,-t,
ax(t) = const,
V2X2 - VlX2 = zaxSx.
I'paduku 3aBUCMMOCTH OT BpEeMEHHU JIsl MPOEKIUH YCKOPEHHUS, MPOEKINU
CKOPOCTH, TPOEKIMH IepeMeIlleHUs], KOOPAMHATHI TPH PABHOYCKOPEHHOM
MPSIMOJIMHEIHOM JIBH)KCHHUU

1.5 CBoOonHoe maneHue. @opmysbl, OMUCHIBAIOIINE CBOOOTHOE MaJeHUE Teja IO
BEPTUKAIH (ABHKEHUE TeJla BHU3 UJIM BBEPX OTHOCUTEIIHHO MOBEPXHOCTH 3EMJIH ).
I'padbuku 3aBUCHMOCTH OT BpEeMEHHU MJsl MPOEKIMH YCKOPEHHUS, MPOCKINU
CKOPOCTH ¥ KOOPJUHATHI IPU CBOOOJHOM TaJICHUU Tella M0 BEPTUKAIU

1.6 CKopoCcTh paBHOMEpPHOTO JBIDKEHHUS Tejla M0 OKpYKHOCTH. HampasieHnue

CKOPOCTH.
dopmyna Uil BBIYHMCICHUS CKOPOCTH 4Yepe3 PaAMyC OKPYKHOCTH U TEPHOJ
oOpareHus:

27R
V=",
T

HeHTpOCTpeMI/ITCJ'ILHOC YCKOpPCHHUC. HaHpaBHeHI/Ie HOECHTPOCTPEMUTECIILHOT'O
YCKOPCHUS. CDopMlea JJIs1 BBIYUCIICHUS YCKOPCHUA:

a—V2
a R

cDOpM}’J’IEl, CBA3bIBaromiasa nepruoa U 4aCTtoTy O6paH_[CHI/IHI
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1.7 Macca. [InotHoCTh BemecTBa. Popmyia Al BBIYUCICHUS TUIOTHOCTH:
_m
Y
1.8 Cuna - BekTopHas ¢pusndeckas BennuuHa. CloxKeHue cui
1.9 SBnenue nnepuuu. [lepssiii 3akoH HproToHa
1.10 |Bropoii 3akon HeroToHa:
F=ma
ConarnpaBiIeHHOCTh BEKTOpa YCKOPEHHS Tella M BEKTOpa CHJIBI, ACHCTBYIOIIECH Ha
TEIo
1.11 |BzaumogeiictBue Ten. Tpetuii 3akon HeroToHa:
IE2»1 = _IElAZ
1.12 | TpeHue mMokos ¥ TPEHUE CKOJbXKeHUsl. DopMyIia Ut BEIYUCICHUS MOl CHITBI
TPEHUSI CKOJIbKCHHUS:
F,=n-N
1.13 | Jdepopmamms Ttenma. Ympyrue W Heynpyrue nepopmanmu. 3aKOoH YOPYrou
nedopmaruu (3akoH ['yka):
F=k-Al
1.14 | BcemMupHOE TATOTCHHE. 3aKOH BCEMHPHOTO TATOTCHHUS:
m -m
F=G .—lRZ 2,
Cuna Tspxkectd. Y ckopeHue cBOOOIHOTO HaieHUs..
dopmyna JuIst BBIYUCICHUS CHIIBI TSHKECTH BOIM3H MMOBEPXHOCTH 3€MJIH:
F=mg.
JiBmxenue minanet Bokpyr Cosnua. [TepBas kocmuueckas ckopocts. HeBecomocTh
U TIeperpy3Ku
1.15 |Wmnynbe Tena - BeKTOpHas (pu3ndecKas BeIUMYUHA.
p=mv
HMnynbc cUCTEMBI Tell.
W3menenne ummynsca. IMIysabc cuitbl
1.16 |3axoH coXpaHEHMS UMIYJIbCA IS 3AMKHYTOW CUCTEMBI TEJI:
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p =myV, + m,V, = const.

PeakTuBHOE NBUKEHUE

1.17 | Mexanudeckas padorta. @opmyrna asist BEIYUCIECHHUS PaOOTHI CHIIBL:
A=Fscosa.
Mexannueckass MOITHOCTb:
A
N=—
t
1.18 |KuHerndeckas v MOTCHIMAIbLHAS YHEPTHSL.
dopmyra JIsi BEIYUCIICHUS] KHHETUYECKON YHEPTUH:
2
mv
E =
2
Teopema 0 KHHETHUECKOW SHEPTHUH.
dopmyna Ay BBIYUCICHHS TOTEHIIMATBHOW JHEPTrUU TeJa, IMOIHSATOTO Hal
3emutei:
Ep = mgh
1.19 | MexaHnueckasi JHEPTrus:
E=Ex+E,.
3aKOH COXpaHEHUs MEXaHW4YeCKOU 3Hepruu. Popmysna sl 3aKOHA COXPaHEHUS
MEXaHUYECKON PHEPTUU B OTCYTCTBUE CUJI TPEHUS:
E = const.
[IpeBpanieHne MEXaHMYECKON SHEPrUU NPU HAJTUUUK CHIIbI TPEHUS
1.20 |IIpoctbie MexaHU3MBI. "30JI0TO€ MPABUIIO" MEXaHUKH.
Poruar. MomeHT cuiibl:
M = Fl.
VYcnoBue paBHOBECHUS pbluara:
Mi+Mz+...=0.
IToaBMKHBIN U HENMOABIKHEIN OJIOKH.
—_ ATOHC?;HH?{
KIIJI npocThix MexaHu3MoB, 1=
A‘sanaquHax
1.21 | laBrieHue TBEpAOTO Tena.

cDOpM}’J’IEl JUIL BBIYUCIICHUSA JAaBJICHUA TBEPAOTO TCIA:
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HaBnenue raza. ATMocepHOe JaBJICHUE.
I'mppocraTnyeckoe 1aBJIeHUE BHYTPH KHJIKOCTH.
@opmyia Ui BBIYMCIICHHS 1aBJICHHS BHYTPHU KUIAKOCTH:

P =pgh+ p,,

1.22 | 3akon [Tackans. ['mapaBIudeckuii mpecc

1.23 |3akon Apxumena. dDopmyna IS ONPEICIICHUS BBITAJKABAMOIMICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM Ias3:
FApx. =pgV.
VYcnosue riaBanus tena. [InaBanue cynoB u BO3qyXoIUIaBaHHE

1.24 | Mexanndeckue KoJyieOaHuWs. AMIUIMTYIa, TIEPUOJ M YacToTa KOJICOaHMI.
®dopmyrna, CBSI3bIBAIOIIAs YACTOTY U Nepuo Kojebanuit: V= T

1.25 |MaremaTudeckuii W TPYXKHHHBIH MasTHUKA. [IpeBpamieHne OSHEPruu TpH
KoJiebaTeIbHOM JBMKCHHUU

1.26 | 3aryxaromnue konebanus. BeiHy)aeHHBIC KosleOanus. Pesonanc

1.27 |Mexanunyeckue BOJHBL [IponmosibHble W MomepeyHble BOJHBI. JlJIMHA BOJHBI U
CKOPOCTb pacrpOCTPaHEHHUSI BOJIHBI:
A=v-T

1.28 |3Byk. 'pomMKOCTb U BpICOTA 3BYKa. OTpakeHUE 3BYKOBOM BOJIHBI HAa TPAHUIIE JBYX
cpen. udpa3Byk u ynbTpa3ByK

1.29 |IIpaktuyeckue pabOTHI

N3mepenue cpeaHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; >KECTKOCTH
MPYXUHBL, KOA(POUIIUEHTa TPEHHS] CKOJbXEHUS, pabOThl CHIIBI TPEHHS, CHUJIIbI
YIIPYTrOCTH; CpelHEH CKOPOCTH JBIKEHHS Opycka MO HAaKJIOHHOW IIOCKOCTH;
yCKOpeHUs OpycKa Mpu IBMKEHUU 110 HAKIIOHHOW MIIOCKOCTH; YaCTOTHI U TIEpUo/1a
KojeOaHui MaTeMaTHYeCKOro MAasTHUKA; 4YacTOThl W IepHoja KoJieOaHHid
MPYXKUHHOTO MAasSTHUKA; MOMEHTA CUJIbI, ACWCTBYIOIIET0 Ha phIUar; paboThl CHUJIbI
YIIPYrOCTH MPHU HOIBEME Ipy3a € MOMOIIBIO0 HEMOIBHXKHOTO 0JI0Ka; pabOThI CHIIBI
YIPYTOCTH MPH MOIBEME I'Py3a € TOMOIIbIO MOABHKHOTO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBON CHIIBI OT 00beMa MOrpyKEHHOM 4acTu
TENa U OT IUIOTHOCTH JKHJKOCTH; HE3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CHIBI OT
Macchl TEJa; CHJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JABJIEHUS M OT
poJia MOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOWIEH B IPYKHUHE, OT CTEIEHU
nedopMaluu NpyXKHUHbBI; YCKOpeHHsI Opycka OT yrjla HakJOHa HalpaBJISIOLICH;
neproja (4acToThl) KOJIEOAHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TEepHOJa
Kojie0aHUH TPYKMHHOTO MasTHHKA OT MacChl Ipy3a U JKECTKOCTH IPYKHUHBI,
HCCIIe/IOBAaHUE HE3aBHCHMOCTH Ilepuoja KoJeOaHUH HHUTSHOTO MasTHUKA OT
Macchl rpysa.
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IIpoBepka yciioBHs paBHOBECHS pblyara

1.30 |®wusuueckue sBICHUS B NPHPOJEC: MPUMEPHI JBIKEHUS C Pa3IAYHBIMU
CKOPOCTSIMU B KMBOM U HEKMBOW IPUPOJE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE U
TEXHUKE, TIPUIUBBI W OTIWBBI, JABWKEHUE IUIaHeT COJIHEYHOH CHCTEMBI,
PEaKTUBHOE JBIKCHUE KUBBIX OPraHU3MOB, PhIYard B TEJie YCJIOBEKA, BIIHSHUC
aTMOC(EepHOTO IaBJICHHWs HA >KUBOW OpraHW3M, IUIaBaHHE pbIO, BOCHPHUSATHE
3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYICCKHE BOJTHBI, IlyHAMH, 9XO

1.31 | TexHWYEeCKHE YCTPOWCTBA: CIHJIOMETP, MATUYUKU TIOJIOKCHHS, PACCTOSHUS H
YCKOpPEHUS, JIWHAMOMETp, MOJIIUITHUKN, PAKETHl, pbIYar, TOJBWXHBIA U
HETO/IBIKHBIA OJIOKHM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXaHH3MBI B OBITY,
COOOIIaroIMecss COCY/Ibl, YCTPOWCTBO BOJOMNPOBOJA, TMAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcOC, apeoMeTp, HXOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU S

2.1 OCHOBHBI€ TOJIOKEHHS MOJIEKYIISIPHO-KHHETHYECKOW TEOPUH CTPOCHHS BEIIECTBA.
Mogenu TBepAOro, KHAKOTO ¢ Ta3000pa3HOTO COCTOSIHMM  BEIECTBA.
Kpucrannumueckue u amopdusie Tena

2.2 JlBmkenne dactui BemectBa. CBsI3b  CKOPOCTH  JIBIDKCHHS YacTHI[ C
TeMriepaTypoil. bpoyHoBckoe nBmkenue, muddy3us

2.3 CmaunBaHuE U KallWUISIPHBIC SBJICHUS

2.4 TennoBoe pacmMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

2.6 Buyrpennsis sHeprusi. PaGota u Temionepesada Kak CIocoObl HM3MEHEHUs
BHYTpPEHHEH 3Hepruu

2.7 Bunel Tensonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3IyUEeHUE

2.8 Harpeanue u oxnaxnaenue ten. KoauuecTBo TemnoThl. Y aenbHas TEINIOEMKOCTD:
Q=cm(t2 - ty)

2.9 3aKOH COXpaHEHUs SHEPruu B TEIUIOBBIX MpoIeccax. YpaBHEHUE TEIJIOBOTO
OanaHca:

Qi+Q2+..=0

2.10 |Hcmapenme u koHaeHcamnus. l3MeHeHue BHYTpEeHHEH SHEpPrMU B MPOLECCE
ucmapeHus W KoHAeHcanuu. Kumenue KuakocTdu. VYenpHas TemoTa
napooOpazoBaHUsL:
=2

m
2.11 Bnaxxnocts Bo31yxa
2.12 |IInaBnenue u Kpuctamuu3amus. Mi3MeHeHne BHYTpEHHEN YHEPTHU TIPU TUTaBIICHUN
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" KpUCTAJUIN3allUH. Y aenpHas TEmaoTa IJIaBICHUS:

=2
m

2.13 | BHyTpeHHSs HEPrusi CropaHusl TOTIMBA. Y IEJIbHAS TEIJIOTa CTOPAHUS TOTUINBA:

q=—
m

2.14  |Ilpuanmmns pabots! TernoBsix aeurareneid. KI1J] temmoBoro neurarens

2.15 |IlpakTudeckue pabOTHI
N3mepenune ynenpHON TEIUIOEMKOCTH METAIMYECKOTO IWIMHAPA; KOJIMYECTBA
TEIUIOTHI, TIOJIYYEHHOI0 BO/I0M KOMHATHOW TeMnepaTypbl GUKCHPOBAHHOMN MacChl,
B KOTOPYIO OIYIIEH HarpeThlil IWIMHAP; KOJMYECTBAa TEIJIOThI, OTAAHHOIO
HarpeTbiM LWJIMHJIPOM, IOCIIE OMYCKAaHUS €ro B BOJAY KOMHATHOM TeMIlepaTyphbl;
OTHOCHUTEIIHOM BIAXXHOCTH BO3/yXa; YACIbHOMN TEIJIOTHI IIJIABJICHUS JIbJA.
HccnenoBanne W3MEHEHUS TEMIIEpaTypbl BOJABI MPU PA3IUYHBIX YCIOBHSIX;
SIBJIEHUS TETJIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOW U Topsiuel BOAbI; Mpolecca
HCIIapeHus

2.16 |dwusnueckue SBICHHUS B NPUPOJE: TOBEPXHOCTHOE HATSHKEHHE M KAIMJUISIPHBIC
ABJICHUS B IIPHUPOJIE, KPUCTAJUIBI B Ipupone, usnydeHue CoJiHLa, 3aMep3aHue
BOJIOEMOB, MOPCKHE Opu3bl; 00pa30BaHUE POChl, TYMaHa, UHEsl, CHera

2.17 | TexHu4eckue yCTpPOWCTBA: KAMMWUISAPHI, MPUMEPHI MCIOJB30BaHUS KPUCTAJIIOB,
KUAKOCTHBIM TEPMOMETp, NAaTYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOIUICHHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, NapoBas TypOWHA, ABUraTelb BHYTPEHHETO
CrOpaHus

3 OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1 Onexrpuszanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB

3.2 B3aumoperictBue 3apsokeHHBIX Tell. 3akoH KynoHna

3.3 3aKOH COXpaHEHHUs JIEKTPUUYECKOTO 3apsiia

3.4 Onexkrpuueckoe mnone. HanpsokeHHOCTh 3nekTpuueckoro mnois. [IpuHnmn
CYNEpIO3ULMH MIEKTPUUECKHX M0JIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5 Hocutenmn »snexrpuueckux 3apsnoB. JleWcTBHE JIEKTPUYECKOrO MOJSL HA
NIeKTpuYecKue 3apsapl. [[poBOIHUKN U TUANEKTPUKH

3.6 ITocTosAHHBIN 3neKTpUUECKU TOK. JlelcTBUS aneKTpudeckoro toka. Cuia Toka.

Hanpsxenue.
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3.7

DJIEKTPUYECKOE CONPOTUBJICHHE. Y ICTBHOE AIEKTPHUECKOE CONPOTUBIICHHE:

r=2!
S
3.8 3akon Oma Ui y9acTka dJIeKTPUIECKON IeTIH:
U
==
R

3.9 [TocnenoBarenbHOE COETMHEHHE TIPOBOTHIKOB:
lh=1;U=U;1+ Uz, R=R:1 +Ra.
[MapamnensHOe COSAMHEHUE TPOBOIHUKOB PABHOTO COTIPOTHBIICHUS
Ui=Uxl=l1+1 R=—.

2

CMemaHHbIe COSTMHEHUS TIPOBOTHUKOB

3.10 |PaboTa 1 MOIIIHOCTH IICKTPUUECKOTO TOKA.
A=U-1-t;P=U-I

3.11 |3akon Jxoyns-Jlenua:
Q=I>-R-t

3.12 |OmpiT Opcrega. MarHuTHoe ToJie MPSMOTO TPOBOJHHMKA € TOKOM. JInHuuM
MarHUTHON MHIYKIIUU

3.13 |MarHuTHOE TIOJIE TIOCTOSIHHOTO MarHuTa. B3aumojeicTBue TMOCTOSHHBIX
MarHuTOB

3.14 JleficTBME€ MarHUTHOTO TIOJISI HA MMPOBOJHUK C TOKOM

3.15 | OmbiTer @apanes. SABnenue saeKTpoMarauTHONW HHAYKIMH. [IpaBumo Jlenma

3.16 |IIpakTuueckue paboOTHI
W3MepeHne  SIIEKTPUYECKOTO  COTPOTUBJICHUS  PE3UCTOpPA;  MOIIHOCTH
ANIEKTPUYECKOTO TOKA; PabOTHI 3JICKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B MPOBOJIHHUKE
(pe3ucTOpBI, JITAMIIOYKA), OT HAINPSDKECHHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHMOCTH
COIPOTHUBJICHUS OT JUIMHBI MTPOBOJIHHUKA, TUIOUIAIA €r0 MOMEPEYHOTO CCUCHHS U
yIIeIHHOTO COTIPOTHBIICHUS.
[IpoBepka mpaBuia [UIsl SJIEKTPUUECKOTO HANPSDKEHUS MPH MOCIEI0BATEIFHOM
COEIMHEHUN TPOBOJHUKOB; TpaBUia JUIsl CUJIBI DIIEKTPUYECKOTO TOKa MPHU
napayielbHOM COSAUHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMIIOYKA)

3.17 | ®usudyeckue SBICHHUS B TMPHUPOJE: DIEKTPUYECKHE SBJICHHS B artMocdepe,
ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TMOJie 3eMIH, Apeid MOITI0COB,
POJIb MArHUTHOTO TIOJIS 7151 KU3HH Ha 3eMIle, MOJIIPHOE CUSHUE

3.18 |TexHuueckue yCTpPOWCTBA: JJIEKTPOCKOTN, aMIepMeTp, BOJBTMETP, PEOCTarT,

CUCTUYHK BHCKTqueCKOﬁ OHCPTHUH, OJICKTPOOCBCTUTCIIBHBIC HpI/I60pBI,
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HarpeBaTeIbHBIC JEKTPOPHOOPHI (TPUMEPHI), STCKTPUUECKUE TPEAOXPAHUTEIH,
3JIEKTPOMArHUT, 3JIEKTPOABUIATEDb MMOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO
TOKa

3.19 | DnekrpomarHuTHbie BOJHEL [1Ikana 3eKTpOMarHuTHRIX BOJIH

3.20 | JIyueBas moxaens ceta. [IpsMosmHEITHOE pacpoCcTpaHeHHE CBETa

3.21 |3akoH oTpaxeHus cera. [lmockoe 3epkaino

3.22 |Ilpenomienue cBeTa. 3aKOH MPEIOMIICHHS CBETa

3.23 | ducnepcus cBera

3.24  |Jlunza. Xon syuedt B nmH3e. DOKyCHOE paccTosiHWE JTUH3BL OnTHYECKas cuia
JIMH3BI:
D=1/F

3.25 |I'ma3 kak onTuueckas cucrema. OnTHyecKue mpuoopsI

3.26  |IIpakTudeckue pabOTHI
N3mepenue onTuueckod cuibl coOuparomieil JuH3bI;, (OKYCHOTO PacCTOSHUSA
coOuparomieid JuH3bI (IO CBOICTBY paBEHCTBAa pa3MepoB IMpeaMera u
n300pakeHus, KOT/Aa TMPEAMET PAacCIoJoKeH B JBOWHOM (oKyce), moKazaTels
MPETOMIICHHUS CTEKIIA.
HccnenoBanue cBoMCTBA M300pakeHUs, TTOJTYIEHHOTO ¢ TIOMOIIBI0 coOMparomen
JIMH3BL, U3MEHEHUST POKYCHOTO PACCTOSHHS IBYX CJIIOKEHHBIX JIMH3; 3aBHCUMOCTH
yIiia TPEIOMIICHUSI CBETOBOTO JIyda OT yIJIa TaJeHHsl Ha TpaHUIe "BO3OYyX -
CTEKIIO0"

3.27 |®wusunueckue sBieHuss B npupoze: 3armenus Comaina u JlyHbl, 1Bera Ted,
ONTHYECKHE sBJICHUS B aTMoc(epe (1iBeT Heba, pedpakius, paayra, MUPax)

3.28 | TexHuveckue yCTpOWCTBA: OYKH, IEPUCKOIN, (oToanmapar, ONTHYCCKUE
CBETOBO/IBI

4 KBAHTOBUGIE SIBJIEHUA

4.1 PagnoaktuBHOCTh. Anb(a-, OeTa-, raMma-uznydenus. Peakuuu anbda- u Oera-
pacmaza

4.2 OmnbiThl Peszepdopna no paccesuuto anbha-vactuil. [nanerapHas Moiesb aToMma

4.3 CocraB aroMHOTO sigpa. M30TO0MBI

4.4 [lepron nomypacmnajga aTOMHBIX SAEP

4.5 SnepHble peakiuu. 3aKOHBI COXpPaHEHUs 3apsAI0BOT0 U MAaCCOBOTO YHCET

4.6 Ousnyeckue SBIEHUS B TMPHUPOJIE: E€CTeCTBEHHBI paJMOAKTUBHBIA (OH,
KOCMUYECKHE Iy4H, pPaJUO0AKTUBHOE U3IyYCHHE MPHUPOJHBIX MHUHEPAJOB,
JeCTBHE PAMOAKTUBHBIX U3ITyYSHUI Ha OpTraHU3M YeTOBeKa

4.7 Texnudeckue ycTpoicTBa: CHEKTPOCKON, WHAWBUIYATbHBIA JTO3UMETp, Kamepa

BI/IJ'ILCOHE[, AACPHAd SHCPreTuKa
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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 ® BBINOJHEHUE TBOPUYECKUX 3a/laHUi MO MOUCKY Croco0oB

€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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