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HHOACHUTEJIBHAS 3AIINCKA
OO01as xapakrepucTuka yyeOHoro npeamera «Dusuka»

Kypc ¢usuku — cucreMooOpasyromuil jisi €CTeCTBEHHOHAYYHbBIX yUeOHBIX
PEeIMETOB, TOCKOJBKY (DU3UUYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBIICHUH,
U3y4aeMbIX XHUMHEH, Ononoruei, actpoHomueit u gusnyeckoit reorpadueit. Gusnka
— 3TO TMPEIMET, KOTOPbIM HE TOJBKO BHOCHT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYUYHYIO KapTUHY MUPa, HO U TIPEIOCTABIIsIET Haubosee siCHbIe 00pa3Iibl
NPUMEHEHUS HAyYHOTO METO/a IMO3HaHWS, T € CI0oco0a MOMyYeHHs JOCTOBEPHBIX
3HaHWK 0 mupe. HakoHem, ¢usznka — 3TO TpEIMET, KOTOPBIM HapsAy C APYyTAMU
€CTECTBCHHOHAYUYHBIMH TMPEIMETaMU JOKEH J1aTh IIKOJbHUKAM MPEJICTaBICHUE 00
YBJIEKATEILHOCTH HAYYHOTO UCCIEAOBAHUS U PAIOCTH CaMOCTOSTEIBLHOTO OTKPBITHS
HOBOT'O 3HAHUSI.

Omna W3 MIaBHBIX 3a/la4 (PU3MUECKOTO O0pa30BaHMs B CTPYKType OOIIEro
oOpa3oBaHus COCTOUT B (POPMHUPOBAHMHU €CTECTBEHHOHAYYHON TI'PaMOTHOCTH H
UHTEpeca K HayKe y OCHOBHOM MaccChl 00y4aronuxcs, KOTopble B JajbHEHIeM OyayT
3aHATHI B CaMbIX Pa3HOOOpa3HBIX cdepax naesrenbHOCTH. Ho He MeHee BakHOMU
3ala4eil SIBISICTCS BBISIBJICHUWE M TMOATOTOBKA TAJIAHTIMBBIX MOJIOABIX JIIOACH AJIs
IPOAODKEHUsT 00pa3oBaHUsl M JajdbHEHIIeH MpodecCuoHaNbHONW AESITEIIbHOCTH B
001acTH €CTeCTBEHHOHAYUYHBIX WCCICIOBAHUN M CO3JaHUU HOBBIX TEXHOJIOTHA.
CormacHO  TPHUHATOMY B MEXKIYHAapOJHOM  COOOIIECTBE  OMPEIEICHHUIO,
«EcTtecTBeHHO-HAayyHass TPaMOTHOCTh — JTO CIIOCOOHOCTh 4YEJOBEKa 3aHUMATh
AKTUBHYIO TPaXJaHCKYyI0 TMO3UIMI0 10 OOIIECTBEHHO 3HAYMMBIM BOIPOCAM,
CBS3aHHBIM C €CTECTBEHHBIMM HayKaMH, M €ro TOTOBHOCTh HHTEPECOBATHCA
€CTECTBEHHO-HAYyUYHbIMU UJICSIMHU.

HaydHo rpamMOTHBIN YeOBEK CTPEMUTCS Y4acTBOBATh B apryMEHTHPOBAHHOM
00CYyXEeHUN MPOOJIeM, OTHOCSIIMXCA K €CTECTBEHHBIM HayKaM U TE€XHOJOTHSIM, UTO
TpeOyeT OT HEeTO CJICTYIOMMNX KOMIETEHTHOCTEH:

® HAy4HO OOBSICHATH SBJICHHUA,
L] OLICHUBATh U ITIOHHUMATh 0COOCHHOCTH Hay4YHOT'O UCCIICAOBAHUA,
® HHTCPHPETUPOBATE AAHHBIC WM HCIIOJbB30BATh HAYYHBIC JOKA3aTCIbCTBA

JUIS1 TIOJTYYE€HUS BBIBOIOBY

N3yuenne (u3uku crocoOHO BHECTH peIIAOIIMK BKIAaI B (opMHUpOBaHUE
€CTECTBEHHOHAYYHON TPAaMOTHOCTH O0YYarOITHXCS.

KoppekiinonHo-pa3BUBaOIMIMK  TOTEHIIMA y4eOHOro mnpeaMera «DuU3MKa»
o0OecreynBaeT MPEOAOJCHUST  OOyYaIOMMMHUCS  CIEAYIONIUX  CHEIUpUIECKUX
TPYIHOCTEH, 00YCIOBICHHBIX TIYOOKUMU HAPYIICHUSIMU 3PEHUS:

o OTCYTCTBUE y  TOJABIAIONIErO0  OONBIIMHCTBA  OOyYaroluXcs
BO3MOXXHOCTH CAMOCTOSATEJIbHO U OBICTPO BBISBIATH NPU3HAKUA (PU3UUYECKUX
00BEKTOB, YCTaHABIWBATh pe3ylbTaTbl U OCOOCHHOCTH MPOTEKaHUS (U3UYECKUX
MPOIECCOB C MOMOIIBIO 3pEHUS;

o 3aMENJICHHOCTh W (PparMeHTapHOCTh BOCIPUSTHS, HEBO3MOXXHOCTH
IIEJIOCTHOTO BOCIIPUSITUS Psifia OObEKTOB;
° Hec(hOPMUPOBAHHOCTD WM UCKAKEHHOCTD PsiJia MPEeACTaBICHUM;



o HU3KHM YPOBEHb DPa3BUTUS MEIKOM MOTOPHUKH, 3PUTEIBHO-MOTOPHOU
KOOpAWHALINH;

[ y3KUH KpPYyro3op U HEJOCTATOYHBIM sl onucaHus (U3HIECKUX
00BEKTOB, MPOIECCOB U SIBICHUH CIOBAPHBIN 3amac;

° 0eTHOCTh BOOOPaKEHHSI.

IIpeononenue ykazaHHBIX TPYAHOCTEW HOJKHO OCYIIECTBIATHCS HA KaXKIOM
YPOKE YUHUTENEM B MPOIECCE CIEIUAIbHO OPraHN30BaHHON KOPPEKIIMOHHOM paboThI.

Hesn usyyenus yyeOHoro npeamera « Dusuka»

Hean uzydenus: yueOHoro npenmera «Or3nka» Ha ypOBHE OCHOBHOTO OOIIIETO
00pa3oBaHUs:

° npuoOpeTeHre MHTepeca U CTpPeMIICHHs OOyYaloluxcsi K HaydyHOMY
U3YYECHHIO TIPUPOJIBI, PA3BUTHE UX MHTEIJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

° pa3BUTHE MNPEICTABICHUHM O HAydYHOM METOJAE TNO3HAHMSA W
(opMHpOBaHUE UCCIIEIOBATEICKOTO OTHOIICHHS K OKPYKAIOLIUM SIBJICHUSIM;

° (dopMUpoBaHME HAYyYHOTO MHMPOBO33PEHMSI KaK pe3ylibTaTa H3y4YeHUus
OCHOB CTPOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

° dbopMupoBaHUE TPEACTABICHUNA O PO (MU3UKU JJIA PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTU;

° pa3BUTHE  MpPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oymyuei
npoeCCUOHAIBHON ~ JIeATEIbHOCTH, CBSI3aHHOM C  (PU3HKOM, TMOATOTOBKAa K
nanbHeieMy oOy4yeHHUI0 B 3TOM HarpaBieHUH. JloCTHKeHne 3TUX 1IeJieid Ha YpOBHE
OCHOBHOTO 00111€eT0 00pa30BaHMs 0OECIIEUUBACTCS PEIICHUEM CIEAYIOMIMX 3a/1au:

° npuoOpeTeHre 3HaHMM O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

° MpUOOpPETEHNE YMEHUMN OMHUCHIBATh U OOBSICHATh (PU3NUYECKUE SBIICHUS C
UCIIOJIb30BAHUEM TMOTYUYEHHBIX 3HAHUI;

° OCBOGHHE METOJIOB pEUICHHs] MPOCTEHIINX pAacYeTHbIX 3ajady ¢

UCTOJIb30BaHUEM (U3UYECKUX MOJIEeH, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX
3amay;

° pa3BUTHE YMEHUN HAOMIOOaTh MPHUPOAHBIC SBICHHUS W BBIOIHSITH
OMBITHI, JA0OpaTopHble PAaOOTBI W  AKCHEPUMEHTAJbHBIE HUCCIEAOBAHUA C
UCTIOIH30BAaHHEM M3MEPUTENbHBIX TPHOOPOB;

° OCBOEHHUE MPHUEMOB pabOThI ¢ UHPOpMaIen (PU3NUECKOTO COIepKaAHUS,
BKJIIOYAsi MH(POpPMALMIO O COBPEMEHHBIX JOCTHKEHMSIX (U3MKM;, aHaIu3 U
KPUTHUYECKOE OLIEHUBAaHUE UH(POPMALINY;

° 3HAKOMCTBO cO  cdepamu  mOpodecCUOHANbHOU  JAESTEIbHOCTH,
CBSI3aHHBIMH C (U3MKOH, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UUECKON HAyKH.

KoppekunonHnsle 3a1a4u:

° pPa3BUTHE OCS3aTEIBHOTO, 3PUTEIbHO-0CI3aTENbHOTO (Y CIEMbIX C
OCTaTOYHBIM 3pEHHEM) U CIIyXOBOTO BOCIPUSTHUS;

o pa3BUTHUE MPOU3BOJIBHOIO BHUMAHUS;

° Pa3BUTHUE U KOPPEKIIUS MAMSTH;
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pa3BUTHE U KOPPEKLINS MBICTUTENIBHOM 1€ TEIbHOCTH;
npeooIeHre BepOaau3ma;
pa3BUTHE MOHOJIOTUYECKON PEUH;

° o0oraiieHre aKTHBHOTO M TIACCUBHOTO CJIOBapsi, (hOPMHPOBAHNE HOBBIX
TIOHSITHI;

° dbopMHUpOBaHUE HABBIKOB OCS3aTEIBHOTO, 3PUTEIHHO-0CI3aTeILHOTO (Y
CJIETIBIX C OCTATOYHBIM 3PEHUEM) U CITyXOBOTO aHAJIN3a;

° oOyueHre TpaBWiIaM 3amucu (GOpMya M CIEHHUATBHBIX 3HAKOB IMPHU
UCIIOJIb30BaHHUH pebeHO-ToueuHOM cructemsl JI. bpaiins;

° dbopMHUpPOBaHUE HABBIKOB OCSA3aTEIBLHOTO OOCJIENOBAHUS U BOCIPHUSITHUS

penbedHbIX M300pakeHUN (MILTIOCTpAlUA, CXEM, MAKETOB, YEPTEHKHBIX PUCYHKOB U
T.IL.);

° (opMUpOBaHNE YMEHHUS BBINOJIHATH NMPOCTHIE pelbeHbIE PUCYHKU U
IOCTPOEHHUS IIPY NOMOLIH CIEUATBHBIX HHCTPYMEHTOB;

° oOyueHue TexHUKe TmpeoOpa3oBaHus (OPMYJT M BBIPAKEHUA NIpH
UCIIONb30BaHUM cucteMsl JI. bpaitns;

° (opMupoBaHHUE CllEUANbHBIX IPUEMOB OOCIEOBAHNUSA U U300pakeHUs
U3y4aeMbIX OOBEKTOB JOCTYIHBIMU CII0COOAMU;

° dopMupoBaHUe, YTOYHEHHE WJIM KOPPEKUHUS TMPEACTaBICHUH O
peaMeTax ¥ Mpoueccax OKpYyKarollel JeHCTBUTEIIbHOCTH;

° pPa3BUTHE U KOPPEKIUS MEIKOH MOTOPHUKY;

° COBEPILIECHCTBOBAHNE YMEHUSI OPUEHTUPOBATHCS. B MUKPOIIPOCTPAHCTBE.

Mecto yueOHOro npeamera «®@u3nuKa» B y4eOHOM ILIaHE

B cootBerctBuu ¢ ®I'OC OOO dusuka sBasSETCS 00S3aTSIBHBIM MPEAMETOM
Ha YPOBHE OCHOBHOIro 00miero odpazoBanus. JlaHHas mporpamma npenrycMaTpUBacT
u3ydeHne (U3NKU Ha 0a30BOM YpOBHE B oObeMe 238 yacoB 3a Tpu roja (BapuaTt 1
AOOII OOO) - 00yueHnust mo 2 yaca B HeZle0 B 7 U § KJlaccax U 1o 3 4 B HEIEIO B 9
kiacce. Bapuant 2 AOOII OOO - oOyuenust mo 2 yaca B Heieli0 B 8 U 9 kjaccax u
o 3 14 B Hegento B 10 kitacce.

COAEPXXAHHUE YYEBHOI'O IPEIMETA «®U3UKA»
8 kuacc

Paznen 1. ®u3uka u ee poJib B NO3HAHUH OKPY:KaI0IIero Mupa.

®usnka — Hayka o npupoje Asnenus npupoasl (MC1) Ousznueckue sIBICHUSA:
MEXaHMYECKHUE, TEIUIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBbBIC, 3ByKOBBIC.

Oduznueckue BeMWUUHBL. M3Mmepenune ¢uznueckux BenudnH. Duznyeckue
npubopsl. [lorpemHocTs m3mepeHuit. MexayHapoHas cucTeMa eauHuIlL.

Kak ¢usuka w© Jpyrue €CTECTBEHHbIE HAyKd H3Y4YalOT MPHUPOLY.
EcrecTBeHHOHAyuHBIE METO/A TO3HAHUSA: HAOMIOJEHUE, I[TOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIIOTE3, PKCIEPUMEHT IO MPOBEPKE THIOTE3, OObSICHEHUE
HaOmoaemMoro siBieHus. Onucanve PU3NUeCcKUx sSBJICHUIN C TOMOIIBIO MOJIETIEH.

JleMoHcTpanuu (¢ MOAPOOHBIMU KOMMEHTAPHUSAMH TeJarora, UCroib30BaHHEM
COXpaHHBIX aHAJIN3aTOPOB, U3YUCHUEM MOJIeNICH U MAKETOB).
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1. MexaHH4YeCKUE, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC
SBJICHUS.

2. duznueckue NpuOOpPsI U MpoLeaypa NPSMBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM PUOOPOM.

JlaboparopHble pabOThl M OIBITHI MPOBOAATCS C YYETOM KOMIIEHCATOPHBIX
BO3MOYKHOCTEH CJENbIX 00YYarOIUXCS:

1. OnpeneneHue 1EeHBI JACICHUS IIKAIbl W3MEPUTENLHOrO mpubopa (¢
UCIIOJIb30BAHUEM M3MEPUTENIbHBIX HHCTPYMEHTOB C Pelbe(hHON MHAUKAIIUEN ).

2. N3mepenne  pacctosHuii  (C HMCHOJIB30BAaHUEM  HU3MEPHUTEIBHBIX
UHCTPYMEHTOB C peibe(HON MHANKALKEN).

3. N3mepenne oObemMa JKUAKOCTH (C HCHOJIB30BAaHUEM CTakaHa C
penbeHON IMIKamoi, MHAMKATOpa YPOBHSA JKMJIKOCTH, B Mapax CO CJENbIMU C
OCTAaTOYHBIM 3PEHUEM, KOHTPOJb pE3ylbTaTa U3MEPEHHs C MOMOIIBIO Meaarora) u
TBEPJIOTO Tea (C MOMOILBI0 HHCTPYMEHTOB C peibe(HON HINKAIUEH).

4. Omnpenenenue pa3MepoB MajbiX TeN (C UCIOIH30BAHUEM HHCTPYMEHTOB
¢ penbeHOM NHIUKAIINEH ).
5. N3mepenne Temmeparypbl TP TOMOINHA KUIKOCTHOTO TEPMOMETpa M

JaTdydKa TeMIlepaTypel (B Iapax cO CJHENbIMH C OCTaTOYHBbIM 3pEHHEM WU
CJIa00BUAAIIMMY, KOHTPOJIb PE3YNIbTaTa U3MEPEHUS C IIOMOIIBIO [IEAAr0ora).

6. IIpoBeneHne MCCAENOBAaHUA 1O MPOBEPKE THIIOTE3BI: JAIbHOCTH II0JIETA
IIapuKa, OpOLIEHHOIO TOPU30HTAIBHO, TEM 0OJIbIlIE, YEM OOJIbIIE BBICOTA ITYCKA.

Pasneu 2. IleppoHayaibHbIe CBeICHUS O CTPOCHUM BelIeCTBA.

CrpoeHne BemiecTBa: AaroMbl W MOJEKYNIbl, WX pasmepsl OIbITHI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA.

JBrmxenne yactul BemecrBa CBs3p CKOPOCTH  JBMKEHUS YacTUL[ C
temneparypoid bpoyHoBckoe aBmxkeHue, aud¢ysus BzaumoneiicTBue yacTuiy
BEILECTBA: IIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Tra30OB, JKUJIKOCTEH U TBEPIBIX
(KpUCTAINIMYECKHUX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMM BEIIECTB B PA3HBIX
arperaTHpIX COCTOSHUSIX M UX aTOMHO-MOJIEKYISpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUM BOJIBI.

HemoHcTpauuu (C NOAPOOHBIMM KOMMEHTApHSIMU MEAArora, UCIoib30BaHUEM
COXPAaHHBIX aHAJIM3aTOPOB, U3YUYEHUEM MOJIETIEH U MAKETOB).

1. Habntonenue 6poyHOBCKOTO JIBUKEHUSI.
2. Habmntonenue auddysun.
3. HaGmronenne  sBICHHMA,  OOBSICHSIOMIUXCS — MPUTSDKCHHEM WM

OTTAJIKUBAaHHUEM YaCTHI[ BEIIICCTBA.
JlaGopaTopHble pabOThl W OIBITHI MPOBOASATCA C YYE€TOM KOMIIEHCATOPHBIX
BO3MOXKHOCTEH CIICTIBIX OOyJarOITUXCS:

1. OrnieHka 1uaMeTpa aToMa METOJIOM PSJIOB.
2. OnbITH IO HAOTIONEHUIO TETNIOBOTO PACITUPEHUS Ta30B.
3. OnbITH IO OOHAPYKEHHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSHKCHHMS.

Pa3nen 3. /IBuKeHue M B3auUMOJAEHCTBHE TeJl.



Mexanndeckoe nBUKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE [BH)KCHHE.
Ckopoctb. CpenHsisi CKOpOCTh MpHU HEPABHOMEPHOM JBWKEHHH. Pacuer myTu u
BPEMEHU JABUKECHUS.

SBnenve wuHepuuU. 3aKOH HMHEpUUHU. B3auMmoneilcTBHE Ten Kak NpUYMHA
M3MEHEHUs CKOPOCTH JIBMKEHMS Tell. Macca kak Mepa nHepTHoCTH Tena. [notHocTs
BeniecTBa. CBs3b JIOTHOCTH € KOJTMYECTBOM MOJIEKYJ B €IMHHIIE 00bEMa BEILIECTBA.

Cwiia kak XapakTepUCTHKa B3auMOAECUCTBHs Ten. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl ¢ MOMONIBIO JTHHAMOMETpPA. SIBIIEHHE TATOTEHUS U CHJIA
Tsokectu. Cuna Tsokectu Ha apyrux minaHerax. (MC) Bec tena. HeecomocTsb.
CrioxxeHue cuil, HalpaBJICHHBIX MO OAHOW mnpsMoin. PaBHonelcTByromas cui. Cuia
TpeHUsl. TpeHue CKoJIbKEHUs U TpeHue nokos. Tpenue B nmpupoae u rexuuke. (MC)

JlemoHcTpauuu (C MOApOOHBIMU KOMMEHTApUSMHU I€Aarora, UCIoib30BaHUEM
COXPAHHBIX AaHAJIM3ATOPOB, U3YUYEHUEM MOJIEIIEH U MAKETOB).

l. Habmnronenne MexaHu4eCcKoro IBUKEHUS Tena.

N3mepenne CKopoCTH IPSIMOJIMHENHOTO JBUKEHHUS.
Habmionenue siBleHNUs HHEPLHH.

Habmionenve n3MeHeHus: CKOPOCTH IPU B3aUMOACHCTBUU TEJI.
CpaBHEHHE Macc 110 B3aMMOZEHCTBUIO TEJ.

CroxxeHue cuil, HapaBJIEHHBIX 110 OJHOM MTPSAMOM.

J'Ia60paT0pHLIe pabOThl M ONBITHl MPOBOAATCS C YYETOM KOMIIEHCATOPHBIX
BO3MOYKHOCTEH CJENbIX 00YYarOIUXCS:

AL W

1. OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBUKEHUS (IIapUKa B )KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO0 aBTOMOOMIIS U T.I1.).

2. Omnpenenenue cpeaHel CKOPOCTU CKOJBXKEHUS OpycKa WIIM IIapuka Io
HAKJIOHHOM IMJIOCKOCTH.

3. OrnpeneneHue MIOTHOCTH TBEPAOTO TENA.

4. OnbITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTDH pacTsikeHHs (nedopmariim)
NPYKUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKEHUSI OT

BECAa TEJIa U XapaKTepa CONMPUKACAIOIINXCS NOBEPXHOCTEM.

Pasznea 4. /laBiieHue TBepAbIX TeJl, }KUAKOCTEH U ra3os.

Hasnenune. CnocoObl yMEHBIIEHUSI U YBEIUYECHMs JaBieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBJI€HUSI Ta3a OT oObema, Temmeparypbl. llepemaya paBieHus
TBEPABIMU TEJIAMHU, XUIAKOCTIMU U Tra3zamu. 3akoH [lackansg. IIneBmarmueckue
MalluHbl. 3aBUCUMOCTh JABJEHUS KUJIKOCTH OT NIyOuHbl. [uapocratnyeckuit
napanokc. CooOmaromuecs cocyasl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emnu u armocdepHoe napieHue. [IpuumHbBI CyliecTBOBaHUS
BO3AymHOM oOonoukn 3emuu. Onweit Toppuuennu. M3mepenue arMoc@epHOro
JaBieHUs. 3aBUCUMOCTh aTMOC(EpHOro JaBi€HHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 1151 u3MepeHust arMochepHOro JaBICHUS.

JlelicTBHE XKHUIKOCTM WM ra3a Ha IOTPYKEHHOE B HUX TeJI0 BbITanKkuBaromas
(apxumenioBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3gyxomnaBanue.

JemoHCTpanmu (C MOAPOOHBIMA KOMMEHTAPHSIMU TEAarora, NCIoib30BaHUEM
COXpaHHBIX aHAJIU3aTOPOB, U3YUCHUEM MOJICNICH U MAKETOB).
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3aBUCUMOCTbH JABJICHHS Fa3a OT TEMIIEPATYPHI.
Ilepenada naBieHUs )KUAKOCTBIO U Fa30M.
Coobmatomuecs: CoCyIbl.
['mapaBnnyeckuii mpecc.
[IposiBnenue neiicTBUs aTMOC(HEPHOTO AaBICHUSI.
3aBUCUMOCTD BBITAJIKUBAIOMIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTh
T€Ja ¥ IUIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITaIKUBAIONIEN CUIIBI BECY BHITCCHEHHOMN KUJIKOCTH.

8. VYcnoBue miuaBaHus TeNl: IJIABAaHKWE WJIM MOTPYKEHHUE TEJl B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEMN TENA U JKUIKOCTH.

JlaGoparopHble pabOThl W OMBITHI MPOBOAATCS C YYETOM KOMIIEHCATOPHBIX
BO3MOXKHOCTEH CJIEMBIX 00YYaIOIIUXCS:

AN i

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00beMa MOTPyKeHHOM
B JKMJIKOCTb YaCTH TeJa.

2. OnpeneneHue BbITAJIKUBAIOIIEH CHIIBI, JEWUCTBYIOIIEM Ha Telo,
IIOIPY>KEHHOE B KUJIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKHBAOUIEH CHJIbI, JEHUCTBYIOIIECH Ha
TEJIO B )KUJKOCTH, OT MacChl TeJIA.

4. OnbIThl, AEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJKUBAIOUICH CHUIIBI,

NEUCTBYIOIIEH Ha TENO B XKUAKOCTH, OT 00bE€Ma MOrPYKEHHOW B >KUJIKOCTb YacTH
T€Ja ¥ OT IUNIOTHOCTHU KUIKOCTH.

5. KoncTpynpoBanue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKH U
ONIPENIENIEHUE €€ TPY30IOABEMHOCTH.

Pa3znea S. PaGora 1 MOIIHOCTH. JHEPIHs.

Mexanudeckas padora. MOIIHOCTb.

[IpocThie MexaHM3MBI: pbluar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHs pbluara. [IpuMeHeHue npaBuia paBHOBECHs pblyara K O10Ky. «30710Toe
npaBuwio» mexanuku. KIIJ[ mpocteix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas dHeprus. Kunernueckas M IOTEHUMAIbHAS  DHEPIUs.
[IpeBpalieHre 0JHOr0 BUJAa MEXAaHUYECKOW 3HEPIHMM B JIPYrod. 3aKOH COXpPaHEHHUS
DHEPIUU B MEXAHUKE.

HemoHcTpauuu (¢ NOAPOOHBIMM KOMMEHTApHsIMU MEAAarora, UCIoib30BaHUEM
COXPAHHBIX aHAJIM3aTOPOB, U3YUYEHUEM MOJIETIEH U MAKETOB).

l. [IprMepbl TPOCTHIX MEXAHNU3MOB.

JlaGoparopHble pabOThl M OMBITHl MPOBOAATCS C YYETOM KOMIIEHCATOPHBIX
BO3MOXKHOCTEH CJENbIX 00yYaIOIIUXCsl:

l. Omnpenenenue pabOThl CUIIbI TPEHUS IIPU PABHOMEPHOM JIBHXKEHUU TeJia
10 TOPU30HTAIIBHON TOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECHS pblyara.

3. N3zmepenne KIIJI HakKITOHHOM MIIOCKOCTH.

4. N3ydenune 3ak0Ha COXpaHEHUSI MEXaHUYECKOW SHEPTUH.
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Paznen 6. TemnoBble siBJIeHUS.

OCHOBHBIE  TOJOXKEHUS MOJEKYJISIPHO-KUHETUYECKOH TEOpPUH  CTPOCHHUS
BelllecTBa. Macca W pa3Mepbl aTOMOB W MOJeKyJd. ONBIThI, MOATBEPKAAOLINE
OCHOBHBIE TMTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mognenu TBEpIOro, XKHUAKOIO M Ta3000pa3HOr0 COCTOSHUN BELIECTBA.
Kpucranmnmueckue n amopdusie Tena. OObsICHEHHWE CBOMCTB ra3oB, JKUJIKOCTEH WU
TBEPJbIX TEI HAa OCHOBE TIOJOXKECHUN MOJEKYISIPHO-KUHETUYECKOU TEOPUH.
CmauvBaHue U KallWUISIpHBIE siBJIeHUs TeroBoe paciiMpeHue u cxaTue.

Temneparypa. CBs3b TemIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBHUKCHUS
YacCTHLL.

Buyrtpennsis  sHeprusi. CnocoObl W3MEHEHHS BHYTPEHHEH JHEpruu:
Teruionepeaaya U coBepiieHue padboThel. Buibl Teruonepenayn: TEIIONPOBOAHOCTD,
KOHBEKI[US, U3JIyYEHUE.

KonmnyecTBo TeminoThl. YAenbHas TEMIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oananca. [lnaBnenne u oTBepaeBanme
KPUCTAJUTMUECKUX BEIIECTB. YIENIbHAs Teriora IutaBieHus. [lapooOpasoBanue u
xonaeHcauus. Mcnapenue. (MC) Kunenue. YnenbHasi Teruiora mapooOpa3oBaHMUs.
3aBUCUMOCTh TEMIIEpaTypbl KHUIEHUS OT aTrMOC(EepHOro AaBieHUs. BiaXHOCTH
BO3/IyXa.

DHeprus TOIIMBA. YielbHAas TEII0Ta CTOPaHMUS.

[Ipunuuner pabGoTel TemioBbix nBurareneid. KIIJ[ TemmoBoro aBuraresns.
TeruioBbie ABUTaTENU U 3amuTa okpyxatouieit cpenbl. (MC)

3aKoH COXpaHEeHUs U MPEeBpalleHus: YHEPTUU B TEIIOBBIX Ipoueccax. (MC)

HemoHcTpanuu (¢ mOAPOOHBIMM KOMMEHTApHUsIMU TEAarora, UCrojib30BaHUEM
COXpaHHBIX aHAIU3aTOPOB, U3YUYECHHEM MOJIENICH U MAKETOB).

1. HaGnronenue 6poyHOBCKOTO TBUKEHUS.

2. Habmonenune quddysun.

3. Habmronenue siBIeHU cMauuBaHUS U KaMIJUIAPHBIX SBJICHUM.

4. HaGmronenue TerioBoro pacmpeHust Tell.

5. N3meHeHune naBieHus rasa npu U3MEHEHHH 00beMa M HarpeBaHWU WJIU
OXJIAXKACHUHU.

6. [IpaBuiia u3mepeHus TeMneparyphl.

7. Bunsl Teronepenaun.

8. OxJtaxkieHue Ipu COBEPIICHUH PaOOTHI.

9 Harpesanue npu coBepiiieHHH pabOoThl BHEITHUMH CHJIAMHU.

10. CpaBHeHHE TEIIO €eMKOCTEH pa3IMUHbBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabGmromeHue moCTOSHCTBA TEMIIEPATyPhl TIPH IIABJICHUH.

13.  Mopenu TEeIIOBLIX IBUTaTENICH.

JlaboparopHbie pabOThI W OMBITHI MPOBOAATCS C YYETOM KOMIIEHCATOPHBIX
BO3MOXKHOCTEH CJIETIBIX 00YUYaOIINUXCSI:

1. OnBITH IO OOHAPYKEHHUIO ACHUCTBUS CHUIJT MOJICKYJISIPHOTO MTPUTSHKCHHS.

2. OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
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3. OnbITel IO HAOMIOEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

4. Omnpenenenue AaBICHHs BO3AyXa B OAJJIOHE HITIPHIIA.

3. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHMOCTH JIaBICHUSI BO3JlyXa OT €ro
00beMa U HarpeBaHUs WM OXJIKICHHUS.

6. [IpoBepka rumore3sl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KHUJKOCTU B TEPMOMETPUUECKON TPYOKE OT TEMIIEPaTyPHhl.

7. HaGnmtonenue wu3MeHeHUsT BHYTPEHHEW BSHEpPruM Tela B pe3ylibTaTe
TerJIonepeaayu U padboThl BHEITHUX CHUJI.

8. UccnenoBanue siBiaeHUs TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U
ropsituyeui BOABI.

9. OnpeneneHue KOMMYECTBA  TEIUIOTHI, IMOJIYYEHHOIO BOIOM IIpHU

TeIJI000MEHE C HArpeThIM METAJUIMUYCCKUM IHITHHAPOM.

10.  OmnpeneneHue yieabHON TEINIOEMKOCTH BEIIECTBA.

11.  HccrnenoBanue npoiiecca UCIIapeHUSI.

12. OnpeneneHue OTHOCUTEILHON BIAXKHOCTH BO3TyXa.

13.  OmnpeneneHue yneabHOW TEIUIOTHI MJIABJICHUS JIbJA.

Paznen 7. DiiekTpuyecKkre 1 MATHUTHBIE SIBJICHHUS.

OnekTpu3anus Ten. JlBa poma SIEeKTpUYECKHUX 3apsaoB. BzaummoperctBue
3apspKeHHBIX Tell. 3akoH KyrnoHa (3aBUCMMOCTH CUJIbI B3AUMOJICUCTBUS 3apSIKEHHBIX
TEJ OT BEJIMUYUHBI 3aPSIZIOB U PACCTOSIHUS MEXKY TEJIaMM ).

Onekrpuueckoe mojie. HampsokeHHOCTh  aniekTpudeckoro mosst. [lpuHiun
CYNEPHO3UIIUU FIECKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaioB. DJIEMEHTAPHBIA AJIEKTPUUYECKUN 3apsil.
Crpoenue aroma. [TpoBOIHUKM W IUAJIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUYECKOIO
3apsja.

DNEeKTpUYECKUM TOK. YCIOBHUS CYLIECTBOBAaHUSA DIIEKTPUYECKOTO TOKA.
HNcTouyHUKM MOCTOSSHHOTO TOKa. JIeMCTBHUS SJIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DIIEKTPUUECKUI TOK B AKUJIKOCTAX U ra3ax.

Onexktpuueckass  1enb. Cujga  Toka.  DJEKTpUYECKOE  HaIpshKEHHE.
CornpoTuBieHrEe MPOBOJAHUKA. YIEJIbHOE CONMPOTUBIICHHE BelecTBa. 3akoH OMma ais
ydacTtka uend. [locmenoBarenbHoe U MapauieIbHOE COEAUHEHUE MPOBOJHUKOB.

Pabora M MOIIHOCTH 3JEKTPUYECKOro TOKA. 3akoH Jxoyns— JleHua.
DNEeKTpUUECKUE I[eNUu U MOTPeOUTENIn 3JIeKTpUYeckoil sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocrosiHuble MarHuThl. B3anmoielicTBUE MOCTOSSHHBIX MarHUTOB. MarHuTHoe
nosie. MarouTHoe€ 1oje 3eMJIM U €ro 3HaUYeHUE IS KU3HU Ha 3emuie. OnbIT Dpcrena.
MarauTHoe MoJie JIEKTPUUECKOTO TOKa. [IpuMeHeHne 3IeKTpOMAarHUTOB B TEXHUKE.
JleiicTBE MArHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM. OJIEKTPOABUIATEIb
IIOCTOSIHHOTO TOKa. M CIob30BaHUE IIEKTPOABUATATENICH B TEXHUUECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE.

OnbiTel @apajnes. SBneHue 3eKTpOMArHUTHOW MHAYKIUU. [IpaBuno JleHma.
Onekrporeneparop. CrnocoObl MOTYUYEHHS IEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIUH
Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHUU.

10



HemoHcTpanmu (¢ MOAPOOHBIMM KOMMEHTAPHSIMU TEAarora, UCroib30BaHUEM
COXpaHHBIX aHAJIU3aTOPOB, U3YUCHHEM MOJIENICH U MAKETOB).

l. DneKTpu3anus Tel.
JIBa pojia ANEeKTPUUYECKUX 3apsiI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U AEUCTBUE SIEKTPOCKOIIA
DneKTpocTaTuuecKasi UHAYKIIUS.
3aKOH COXPAaHEHMS SJEKTPUUECKHUX 3aPSI0B.
[IpoBOAHUKY U TUIIEKTPUKH.
MonenvupoBaHH€ CUJIOBBIX JIMHUHN AJIEKTPUYECKOTO TTOJIS.
HcTounnky MoCcTOSSHHOTO TOKA.

9. JIenCTBUS IEKTPUYECKOTO TOKA.

10.  DnekTpuyYeCcKHil TOK B )KUIKOCTH.

11.  T'a3oBbIi pa3ps.

12.  H3MepeHue CHIIbI TOKA aMIIEPMETPOM.

13. H3MepeHue 3IeKTPUUECKOTO HAMPSKEHUS BOJIBTMETPOM.

14.  PeoctaT u Mara3uH CONPOTUBJICHUM.

15.  B3anmonencTBue MOCTOSHHBIX MArHUTOB.

16. MonenupoBaHrue HEBO3MOKHOCTHU Pa3ICI€HUS MOJKOCOB MarHuTa.

17. MonennpoBaHre MarHUTHBIX TTOJIEN MOCTOSHHBIX MArHUTOB.

18.  OmsIT Opcrena.

19. MaruauTHoe nosie Toka DJIEKTPOMATHHUT.

20. JleiicTBHME MAarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

21.  DOnexTpoaBUTrareib MOCTOSHHOIO TOKA.

22. HccnenoBaHue SIBIECHUS 3JIEKTPOMArHUTHON MHTYKIIVH.

23.  Omnsitel Dapanes.

24. 3aBUCUMOCTb HAaIlpaBJICHUS HWHIYKIHMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHUSI.

25. DHAEeKTpOreHeparop MOCTOSHHOTO TOKA.

JlaboparopHbie pabOTHI W OMBITHI MPOBOAATCS C YYETOM KOMIIEHCATOPHBIX
BO3MOXHOCTEH CIIETBIX O0yUYaroIInuXCs:

XN WD

l. OnpITel 10 HAOMIOACHUIO DSJEKTPU3ALMH TEl WHIAYKUHMEH U IpHU
CONPUKOCHOBEHUH.

2. HccnenoBanne AEUCTBHUS DAIEKTPUYECKOIO IO HA TMPOBOAHUKH U
TUDIIEKTPUKH.

3. Coopka u npoBepka padOThI AIEKTPUUECKON LIETTH MOCTOSHHOTO TOKA.

4. N3mepeHue u peryampoBaHue CUIIbI TOKA.

5. W3MepeHue 1 peryiaupoBaHue HAIPsHKEHUS.

6. HccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, MIYILETO Y€pe3 pe3ucTop, oT
COIPOTHUBJIEHUSI PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

7. OneiTsl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIIEKTPUYECKOTO

COITPOTUBIICHUSI MPOBOJHMKA OT €ro JUIMHBI, IUIOIAINA IONEPEYHOrO0 CEUCHUS U
Marepuana.

8. IIpoBepka mnpaBwiIa CIIOKEHUS HANPSOKEHUM IPU ITOCIEA0BATEIBHOM
COEMHEHNH JIByX PE3UCTOPOB.
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9. IIpoBepka mpaBwiia Uisi CHJIBI TOKA MHpPH MapaJUIeIbHOM COEOUHEHUH
PE3UCTOPOB.

10.  OmnpeneneHue pabOTHI ICKTPUUSCKOTO TOKA, HIAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIAEISEMON Ha
pe3ucrope.

12.  HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT
HaIpsOKEHUs Ha HEH.

13. Omnpenenenune KII/[ narpeBarens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSSHHBIX MarHUTOB.

15. W3ydyeHue MAarHUTHOTO TIOJS TOCTOSHHBIX MArHUTOB TIpH  HX
00BbETMHEHUH U PA3JICTICHUH.

16. HccnenoBanue AEMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17.  OnsITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSA
KaTyIIKW ¢ TOKOM U MarHUTa OT CUJIbI TOKA M HAPABJICHUS TOKA B KaTylIKe.

18.  HM3ydenue AeiCTBHUSI MAarHUTHOTO MOJI HA MPOBOJAHUK C TOKOM.

19. KonctpyupoBaHue U U3y4eHHE pabOThI MJIEKTPOIBUTATEINS.

20. UM3mepenue KII/I anexTpoaBurareabHOil yCTaHOBKH.

21.  OnpITel TO HUCCIEAOBAHUIO SIBJICHUSA SJICKTPOMArHUTHON WHAYKIIUU:
UCCTIEOBAaHUE U3MEHEHUM 3HAUCHUS U HAIIPaBICHUS MHAYKIIMOHHOTO TOKA.

10 kiacc

Pasznen 8. Mexanuuyeckue siBJICHHUA.

Mexannueckoe nBukeHue. MarepuanbHas Touka. (Cucrema  OTCUeTa.
OTHOCHUTENIBHOCTh MEXAaHUYECKOTO JBWKEHHsS. PaBHOMEpHOE MNPAMOIMHENHOE
nBwxeHre. HepaBHOMepHOE MpsMOIUMHEWHOE nBMXeHUE. CpenHsass U MIHOBEHHas
CKOpPOCTb T€JIa IPU HEPABHOMEPHOM JIBH>)KCHUU.

VYckopenue. PaBHOyckopeHHOe —mpsiMoiiMHelHoe JBukeHue. (CBoOoaHOE
nagenue. OnbiThl ['anumnes.

PaBHOMepHOE nBIKEHWE MO OKpyXHOCTH. [lepwog m wactora oOparieHus.
JIuHeiHas u yroBasi CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBsiii 3akoH Herorona. Bropoi 3axkon Herorona. Tperui 3akon Herorona.
[IpyHIMT Cynepro3unuy CUJl.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUSI CKOJIbKEHUS, CUia
TPEHUS MTOKOS, IPYTHUE BUJIBI TPCHHUSL.

Cwia TsSXKECTU W 3aKOH BCEMHUPHOTO TITOTEHHUs. YCKOPEHHE CBOOOIHOTO
nanenus. J[pmwxenue muanetr Bokpyr Comama. (MC) [lepBas kocMudeckasi CKOPOCTb.
HeBecomocTh 1 neperpysku.

PaBHOBecue marepuanbHOW TOYKU. AOCOIIOTHO TBepAoe Teio. PaBHoBecue
TBEPAOTO TeJa C 3aKPEINICHHOW OChIO BpaleHusa. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynee tema. M3MeHenuwe umiynbca. MMiynbc cuiibl. 3aKOH COXpaHEHUS
uMmnyibsca. PeaktuBHoe asmxenue. (MC)

Mexannueckasi paboTa ¥ MOIIHOCTh. PaboTa Cuil TSKECTH, YIIPYTOCTH, TPEHUS.
CBs3b sHepruu u paboThl. lloTeHnumanbHas »HEpPrUs Tena, MNOJHATOIO Haj
IOBEPXHOCTBHIO 3eMiM. [loTeHnnanbHas 3HEprust c:xarou npyxuHbl. KuHernueckas

12



sHeprusi. Teopema O KUHETUYECKOW HHEPrHH. 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPIUH.

HemoHcTpanmu (C MOAPOOHBIMH KOMMEHTAPHSIMU TEAarora, UCIoib30BaHUEM
COXpaHHBIX aHAJIU3aTOPOB, U3YUCHHEM MOJIENICH U MAKETOB).

l. Habmionenne MexXaHM4YeCKOTO JBIDKEHHUS Telda OTHOCHUTENIBHO pPa3HBIX
TEJ OTCYETA.

2. CpaBHeHrEe NyTed M TPACKTOPHUM JBHXKEHUS ONHOTO M TOIO K€ Tela
OTHOCHTEJILHO Pa3HBIX TEJI OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENMHOTO IBUKEHUS.

4. HccnenoBanne npru3HakoB PaBHOYCKOPEHHOTO JIBHKEHHUS.

5. HabmroneHue ABM>KEHUS Tela 0 OKPYKHOCTH.

6. HabnioneHne MexaHWYeCKUX SIBJICHHUM, NPOUCXOASIIUX B CHCTEME

orcuera «Temexka» Mpu ee PaBHOMEPHOM M YCKOPEHHOM JBUKCHHH OTHOCHUTEIHHO
KabuHeTa (QU3UKH.

7. 3aBUCHUMOCTh YCKOPEHHS Tella OT MaccChl Tejla U JICUCTBYIOIIEH HA HEro
CHJIBI.

8. Habmronenue paBeHcTBa CHII TP B3aUMOJCHCTBUH TE.

9 N3meHeHne Beca Tena npu yCKOPEHHOM JIBU>KCHUH.

10.  Ilepenmaua umirysbca npy B3aUMOJIEHUCTBUU TE.

11.  IIpeoOpa3oBaHusi SHEPTUU MPU B3AUMOACHCTBUU TEIL.

12. CoxpaHeHHe UMITyJbCA IPU HEYIIPYTOM B3aUMOJCHCTBUU.

13.  CoxpaHeHue UMITyJbca MpU abCOMIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HabGnroneHue peakTUBHOTO JBUXKCHHUS.

15. CoxpaHeHue MeXaHMYECKOI HEPTruu IpHU CBOOOTHOM MaJCHUM.

16. CoxpaHeHHEe MEXaHWYECKOM DSHEPrMM IIpU JBW)KCHMM Tela IOA
JNEHUCTBUEM IIPYKUHBI.

JIaGopatopHble PaOOTHI W OMNBITHI MPOBOIATCA C YYETOM KOMIIEHCATOPHBIX
BO3MOXHOCTEH CJIETIBIX 00YYaIOUINXCS:

1. KoHcTpyupoBaHue Tpakra A1 pa3roHa M JajJbHEWIIEr0 PaBHOMEPHOIO
JBVDKEHUS IIApUKa WM TENEXKKHA (C IMOMOIIBIO CHEHHAIBHO adalnTHPOBAHHOIO
KOHCTPYKTOpA).

2. OrnpeneneHue cpeaHedl CKOPOCTH CKOJBXKEHUsI OpycKa WU JIBUXKCHUS
[IapHvKa [0 HAKJIOHHOM IIJIOCKOCTH.

3. Onpenenenue ycKOpEeHHs Tela NPH PaBHOYCKOPEHHOM JBUXEHUU 10
HAaKJIOHHOM IIJIOCKOCTH.

4. HccnenoBannue 3aBUCUMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBY)KEHNUHN 0€3 HadaJIbHOM CKOPOCTH.

5. [IpoBepka rumoTessl: €CauM IMpPU PABHOYCKOPEHHOM JIBUJKEHUHM 0€3

HadyaJIbHOM CKOpPOCTHU IIYyTH  OTHOCATCA KaK pPAad  HCUYCTHBIX  YHMCCII, TO
COOTBCTCTBYIOIIUC ITPOMCIKYTKH BPCMCHU OJJMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI
HOPMAJIBHOTO JIaBJICHHUS.

7. Omnpenenenue ko3P PuImeHTa TPEHUS CKOTbKCHUS.

8. OnpenenenHue KeCTKOCTH MPYKUHBI.
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9. Omnpenenenue pabOThl CUIIBI TPEHHS TIPU PABHOMEPHOM JIBIXKCHUU TeJa
110 TOPU30HTAJILHOM MIOBEPXHOCTH.

10.  Omnpenenenne paOOThl CHIIBI YIOPYTOCTH TMPU TOABEME Tpy3a C
MCIOJIb30BAHUEM HEMOABUKHOTO U MOJIBUKHOIO OJIOKOB.

11. M3ydeHue 3ak0OHA COXPAHEHUS IHEPTUU.

Pasznen 9. Mexannyeckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKU KoJieOAHUM: MEepuo,
4acToTa, aMIUIMTyAa. MareMarndyeckud U NPYXKUHHBIM MasaTHUKU. IIpeBpamieHue
SHEPTUU MPH KOJIeOATETbHOM JIBUKEHUU.

3aryxaromue KoJieOaHusl. BrinyxneHHbie KoJieOaHusl. Pe3onanc.
Mexanuueckue BoiaHbl. CBOMCTBA MEXaHMUECKHUX BOJIH. [Ipo0/IbHBIE M TOTIEPEYHBIE
BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHUs. MexXaHHM4eCKHE BOJHBI B
TBEPOM Teuie, cericMuueckue BosHbl. (MC)

3Byk. I'pomkocTh 3Byka W BbicoTa TOHa. OTpaxeHue 3Byka. MH]pazByk u
yIABTPa3BYK.

JlemoHcTpanuu (C MOoApOOHBIMA KOMMEHTApUAMHU IE[arora, UCIoiIb30BaHUEM
COXPAHHBIX aHAJIM3ATOPOB, U3YUYEHUEM MOJIETIEH U MAKETOB).

1. HaGmronenue xonebGaHwii Tem MoM ACHCTBHEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

2. HaGmonenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

3. HaGnronenue BbIHYKIEHHBIX KOoJIeOaHUI U pe30HaHcA.

4, Pacnpoctpanenue npooibHbIX U MOMEPEYHBIX BOIH (Ha MOJIETH).

5. Habntonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTUYECKHUI PE30HAHC.

Ha6opaT0pHr>Ie pa6OTBI H OIIBITBI IMPOBOOATCA € YUYCTOM KOMIICHCATOPHBIX
BO3MOKHOCTEH CJIENIbIX 06yqafonmxc;1.

l. Onpenenenue 4YacTOThl W TMepUOAa KOJIeOAaHWH MaTeMaTUYeCKOTO
MasTHUKA.

2. Omnpenenenue 4acTOTh U IEPHOa KoIeOaHUid MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpPHOAA KOJICOAHWM MOJBEIIEHHOIO K
HUTU I'py3a OT JUIMHBI HUTH.

4. HccnenoBanne  3aBUCHUMOCTH — IE€pUOJa  KOJEOAHW  MPYKUHHOIO
MasTHUKA OT Macchl rpys3a.

3. [IpoBepka HE3aBUCUMOCTH TIepHoia KojaeOaHui rpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh MepHoja  KojeOaHui
NPYKUHHOTO MAasITHUKA OT MacChl TPy3a U JKECTKOCTH IIPYKUHBI.

7. N3mepeHue yckopeHus CBOOOHOTO MaJICHUS.

Paznen 10. DiieKTpOMarHuTHOE MOJi€ M JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOE  TIOJIE. OnekrpoMarHuTHele  BonHBI.  (CBolicTBa

AJIEKTPOMAarHUTHBIX BOJH. [lIkama 53J€KTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3U. DJIEKTPOMArHWTHas MPUpPOJia CBETA.
CxkopocTtb cBeTa. BonHOBBIE CBOICTBA CBETA.
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JlemoHcTpauuu (C MoaApoOHBIMH KOMMEHTApUSMHU I€[arora, UCIoib30BaHUEM
COXPAHHBIX aHAJIM3ATOPOB, U3YUYEHUEM MOJIETIEH U MAKETOB).

l. CBoiicTBa ANEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIE CcBONCTBaA CBETA.

JIaboparopHble pabOThl M OIBITHI MPOBOAATCS C YYETOM KOMIIEHCATOPHBIX
BO3MOYKHOCTEH CJENbIX 00YYarOIUXCS:

l. N3y4yeHne CBOWMCTB 3IEKTPOMArHUTHBIX BOJIH C IOMOILIBI0 MOOMIIBHOTO
TenedoHa.

Pasnen 11. CBeroBble sIBICHUS.

JIyueBast mogens cBeTa. Mctounuku cBera. [IpsmonuHeiiHOe pacipocTpaHeHUE
ceera. 3armeHusa ComHua u Jlynel. OtpaxeHue cera. Ilnockoe 3epkanio. 3akoH
OTPAKEHHUSI CBETA.

[Ipenomiienne cBera. 3akoH TMpelomiieHUs cBeTa. [lonmHoe BHYTpeHHEE
oTpakeHUe cBeTa. VCronb30BaHUE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX
CBETOBOZAX.

Jlunza. Xon mydeii B nuH3e. OnTuyeckas cucteMa (oToarnmapara, MUKpPOCKOIa
u teneckona. (MC) ['ma3 kak ontuyeckasi cucrema. binm3opykocTh U 1alIbHO30PKOCTb.

Pasnoxenne Oenoro cBera B cnekrp. Omnbitel HetotoHa Croxenue
CHEKTpaJbHBIX UBETOB. JlHcnepcus cBera.

JemoHcTpauuu (¢ NOAPOOHBIMM KOMMEHTAPHSIMU NEAArora, UCroib30BaHUEM
COXPAHHBIX aHAJIM3aTOPOB, U3YUYEHUEM MOJIETIEH U MAKETOB).

l. [IpssmonuHeHOE pacpoOCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n3o00paxeHnil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cera.

Onrtuyeckuii CBETOBO/I.

Xon mydeii B COOMpArOIIeil INH3e.

XoJ1 1yder B pacCEenBaroLIEeH JIMH3E.

[Tony4yenue n300paxeHuil C TOMOIIBIO JIMH3.

. [Tpuntun aeiicTBus oToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10.  Mopnens mia3sa.

11.  Pa3noxxeHue Genoro cBera B CIEKTP.

12.  Tlomydenue 6eyI0ro CBeTa MpH CIOKEHUHU CBETA Pa3HBIX IIBETOB.

JlaboparopHble pabOThl M OMBITHI MPOBOAATCS C YYETOM KOMIIEHCATOPHBIX
BO3MOXKHOCTEH CJENbIX 00yYarOIUXCS:

00 N oL W

1. HccenenoBanne 3aBUCUMOCTH yIvla OTPaKCHHSI CBETOBOTO JIyda OT yIjla
najCHUS.

2. N3ydyeHne xapakTepuCTUK N300pakeHUS MPeAMETa B TUIOCKOM 3epKajie.

3. HccenenoBanne 3aBUCMMOCTH YIVia IPEJIOMJICHUS CBETOBOTO JIyda OT yIjia
NaJIeHNs Ha TPAHUIIE «BO3TYX—CTEKJION.

4. [Tonydenne n300pa’keHHI C TOMOIIBIO COOMPAFOITICH JTUH3HI.

3. Onpenenenue HOKYCHOTO PACCTOSHUS M ONITHYECKOM CHIIBI COOMparoIeit
JIUH3BI.

6. OnbITHI IO Pa3JIOKEHUIO OEJI0r0 CBETA B CIIEKTP.
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7. OnbITHl 1O BOCHPUATHIO LIBETa IMPEIMETOB IpU MX HAOIIOAEHUU Yepes
I[BETOBBIC (PHIIBTPHI.

Pa3nen 12. KBanroBble siBJIeHHS.

Onwitel Peszepdopna m mnanerapHas Moaenb aroma. Mojenbs atoma bopa.
Hcenyckanue n normnomenue ceera aromoM. KBaHThI. JIMHENYaThie CIIEKTPHI.

PanunoaktuBHOCTH anbda, 6eTa U ramma-usnydeHust. CTpoeHre aTOMHOTO sipa.
Hyxiionnas monens aromHoro siapa. M30tormsl.

PannoaktuBHble npeBpamenus. Ilepumon mosypacnmaza aroOMHBIX — SIIED.
SAnepHble peakuuu. 3aKOHBI COXPAHEHHMS 3apsAJ0BOTO M MAacCCOBOTO YMCEN. JHEPIrus
CBA3U aTOMHBIX saep. CBsA3b Macchl U SHEpruu. Peakuuu cuHTe3a U JIENeHus SAep.
Ucrounuku sueprun. Conuua u 3se3z. (MC)

Anepnas sHepretuka. JlelcTBUS paguOAKTUBHBIX W3JIyYEHUN HA IKUBbIC
opranusmsl. (MC)

HemoHcTpanuu (¢ MOAPOOHBIMM KOMMEHTAPHSIMU TEAarora, UCrojib30BaHUEM
COXpaHHBIX aHAJIM3aTOPOB, U3YUEHHEM MOJIENICH U MAKETOB).

1. CrexTpbl U3Ty4YEeHUS U MOTJIOIICHHUS.

CrekTpsbl pa3Iu4yHbIX Fa30B.

CuexTp Bomopoa.

HaGmonenue TpekoB B kamepe BunbcoHa.

Pabota cueTurika MOHU3UPYIOLIKX U3TyUYEHUN.

Peructpanus uzmydeHus: IPpUPOIHBIX MUHEPATIOB U MIPOTYKTOB.

Ha60paT0pHBI€ paboThl M OMBITHl MPOBOAATCS C YYETOM KOMIIEHCATOPHBIX
BO3MOXKHOCTEH CJIENbIX 00YYarOIUXCsl:

AL W

1. HabmroneHre CTTONIHbIX U JIMHEHYAThIX CIICKTPOB U3ITyUeHUSI.

2. HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUU YACTHIBI IO TOPMO3HOMY
nyTH (1o gororpadusm).

3. N3mepenue paaroakTuBHOTO (POHA.

IHoBTOPUTEIHbHO-0000 1A INH MOTYJIb.

[ToBTOpUTENHHO 00OOIIAIONTUI MOMYb MPEAHA3ZHAUCH ISl CUCTEMAaTU3AINH U
00001IeHUsT TIPEIMETHOTO COAEP)KAHUSA W OIbITa JEATEIbHOCTH, MPUOOPETEHHOTO
OpU M3YyYEeHUH BCETOo Kypca (PU3MKH, a Takxke ais NoArotoBkd K OCHOBHOMY
TrOCYy/IapCTBEHHOMY »JK3aMEHY M0 (U3uKe s OOy4aroluXcs, BBIOPABIIMX 3TOT
y4eOHBII IpeaMET.

[Ipy n3ydyeHHH NAHHOTO MOAYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NEeSTENbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JAOCTHXKEHHE IMPEAMETHBIX U
METanpelMETHbIX  IUIAHUPYEMBIX  pe3yiabraroB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAyYHBIX METOJIOB HCCIEIOBAHUS
SABJIICHUM TPUPOJBI U TEXHUKH, OBJAJCHHE YMEHHUSIMHU OOBACHATH (PU3MYECKUe
SABJICHUSI, MPUMEHSA I[OJYYEHHbIE 3HAHMs, pemarb 3aJadyd, B TOM YHCIE
Ka4€CTBEHHBIE U SKCIIEPUMEHTAIIbHBIC

[IpyHIMONATBEHO IESITENBHOCTHBIN XapakTep JAaHHOTO pasjiella pealn3yeTcs 3a
CUET TOTO, YTO yYalIUeCs BIMOIHSAIOT 3a/IJaHUsI, B KOTOPBIX UM MpeiaraeTcs:

° Ha OCHOBE IOJYYEHHBIX 3HAHWI pacro3HaBaTh U HAYYHO OOBSICHATH
(du3nuecKue BJICHUS B OKPY KaloIlel MPUPOIE U MMOBCETHEBHOM KU3HU;
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o WCITOJIb30BaTh HAYYHBIE METOJBI UCCIIEIOBAHUS (PU3HMUECKUX SBICHUH, B
TOM YUCJIE JJIS1 IPOBEPKHU TUIIOTE3 U MOJYUEHUS] TEOPETUUECKUX BBIBOJIOB;

° OOBSACHATH, HAy4yHbIE OCHOBBI HamOoOJiee BaXHBIX JOCTHKCHUU
COBPEMEHHBIX TEXHOJIOTUM, HAMPUMEP, MPAKTUUYECKOTO HMCIIOIB30BAaHUS PA3TUYHBIX
WCTOYHUKOB SHEPrMM HA OCHOBE 3aKOHA MPEBPAILCHUS W COXPAHEHUS BCEX
W3BECTHBIX BUJIOB YHEPIHUHU.

Kaxmas w3 T1eM JaHHOTO paszena BKIKOYAET  AKCIIEPUMEHTAIBHOE
ucciaeoBaHue oOoOmaromero xapakrepa. Paszgen 3aBepimiaercss MpoOBeISHHUEM
JTUArHOCTUYECKON U OIEHOYHOM pabOThI 32 KypC OCHOBHOM IITKOJIBI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS  YUYEBHOI'O
HNPEAMETA «®PU3UKA»

JIMYHOCTHBIE Pe3yJIbTaThI

[TarproTnyeckoe BOCIUTAHUE:

° NPOSIBIICHUE MHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCHUIMCKON (PU3NUECKON HAYyKH,

° IIEHHOCTHOE OTHOIICHHE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX(DU3UKOB.

I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

° TOTOBHOCTH K AKTUBHOMY Y4acTHIO B o0CyXIeHUU
OOIIIECTBEHHO3HAYUMBIX M OSTHYECKHX MpPOOJieM, CBS3aHHBIX C MPAKTHUYECKUM
IPUMEHEHUEM JOCTHKEHUN (PU3UKH;

° OCO3HAaHHWE BAXKHOCTH MOPAJbHOAITHYECKUX MPUHIIMIIOB B ACATEIHLHOCTH
YYEHOTO.

DCTETHUECKOE BOCIUTAHUE:

° BOCIIPUATHE  OACTETHMUECKUX  KauyecTB  (U3MUECKOW  Hayku: €

TFapMOHHNYHOI'O ITOCTPOCHU, CTPOIrOCTU, TOYHOCTH, JIAKOHNYHOCTHU
HGHHOCTH HAY4YHOI'O ITO3HAHUA:

° OCO3HAHUE IEHHOCTH (PU3UYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTA
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHA TEXHOJOTMM, BaXXHEHUIIECH COCTABISAIOLIEH
KYJIBTYDBI;

° pa3BUTHE HAy4YHOU JIFOOO3HATEIBbHOCTH, UHTEPECA K MCCIIE0BATEIbCKOM
JEATEIbHOCTH

dopMUpOBaHHE KYIBTYPbI 30POBbS U AMOIIMOHAILHOTO OJIaronoayyus:

° OCO3HaHUE IIEHHOCTU O0€30MacHOro o00pa3a JXKU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MPaBUJI OE3011aCHOI0 MOBEJEHUS Ha TPAHCIIOPTE,
Ha JIOPOTax, C AMEKTPUUECKUM U TEIIJIOBBIM 000PYAOBaHMEM B IOMAIIIHUX YCIOBUSAX;

° c(hOpMHPOBAHHOCTh HaBbIKa pe(IEKCUHU, MPU3HAHUE CBOEro MpaBa Ha
OLIMOKY M TaKOI'o )K€ IIPaBa y IPyroro 4ejaoBeKa.

TpynoBoe BocnuTaHue:

° AKTUBHOE y4YacTHE€ B PELICHWH NPAKTUYECKHUX 3a]ad (B paMKaxX CEMbH,
IIKOJBI, TOPOAA, Kpas) TEXHOJOTMYECKOM W COLMAJIbHOM HAIpaBICHHOCTH,
TpeOyIOIUX B TOM YHUCIIe U PU3NIECKUX 3HAHUIA;

° UHTEpPEC K TMPAKTHUYECKOMY H3Y4YEHHIO MNpodeccHil, CBA3aHHBIX C
(bU3HUKOH.
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DKOJOTrMYEeCKOe BOCIIUTAHHUE:

° OpYEHTAINs HA MPUMEHECHHE (HU3UYCCKUX 3HAHUH U1 perIeHus 3a1a4 B
00acTH OKpY>KArOIICH Cpe/bl, TUNIAHUPOBAHUS TTOCTYIKOB M OIEHKH MX BO3MOMHBIX
TIOCJICJICTBUN JTSI OKPY’KAFOIICH Cpebl;

° OCO3HaHME TI00AJLHOTO XapaKkTepa YKOJOTHUECKHUX MPOOIeM U IMyTel ux
pelieHus

Apnanranuss  00yJaromerocss K HM3MCHSIOMIUMCS YCJIOBUSM COIMAIBHOW U
IIPUPOIHOM CPEBI:

° MOTPEOHOCTh BO B3aMMOJCHCTBUM MPU BHIIIOJIHEHUU HCCIEIOBAHUN U
MPOEKTOB (PU3NUYECKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTHX;

° MOBBIIIEHUE YPOBHA CBOEHM KOMIIETEHTHOCTH YEPE3 MNPAKTUUYECKYIO
JICSITEIIbHOCTD;

° MOTPEOHOCT, B (POPMHPOBAHMHM HOBBIX 3HAHWK, B TOM YHCIIEC
dbopMyTUpOBaTh UIEH, OHATHSI, TUTIOTE3bI O (U3UUECKUX OOBEKTAX U SBIICHUSX;

° OCO3HaHHME Je(UIIUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B
o0nacTu pU3UKHU;

° IJIAHUPOBAHUE CBOCTO PAa3BUTHS B NMPUOOPETCHUN HOBBIX (PU3MUESCKHUX
3HAHUU;

° CTPEMJICHUE AaHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPOJbI,
00111eCTBa U PKOHOMHKHU, B TOM YHCJI€ C UCIIOJIb30BAaHUEM (PU3UYECKUX 3HAHUI;

° OLICHKA CBOMX JICMCTBUN C YYETOM BIIUSIHUS HA OKPYKAIOLIYIO CPELY,

BO3MOJKHBIX TJIOOATBHBIX TOCIIECICTBHA.

CrnenmnanbHble JUYHOCTHbIE Pe3yJbTAThI:

° CHOCOOHOCTh K OCMBICICHHIO U Au(depeHInanuu KapTHHBl MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHON OpraHu3allny;

° HMOIMOHAIBHO-IIEHHOCTHOE ~ OTHOILIEHHE K OKpY’Kaloleil cpene,
HEOOXOMMOCTH €€ COXPAaHEHHS U PAIlMOHAIBHOTO UCTIOIb30BaHUS;

° yMeHHe (OpMHUpPOBaTh JCTETUYECKHE UYBCTBA, BIICUATIECHUS OT
BOCHPUATHUS IPEIMETOB U SBJICHUI OKPYKAIOIIETO MUPA.

MeTanpenMeTHMe Pe3yabTaThl
YHHBepcaJILHLIe nmo3HaBaTcCJIbHbIC IleﬁCTBHﬁ.
Bazosvie nocuueckue oeticmsusi:

° BBIABIISITH M XapaKTEpPH30BaTh CYUICCTBEHHBIE NPU3HAKA OOBEKTOB
(sIBIICHMIA);

° yCTaHABIMBATh CYIIECTBEHHBINH MPHU3HAK KiIacCU(PHUKAIMH, OCHOBAaHUS
IUTst 000OLIEHUS U CPABHEHUS;

° BBISIBJIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B paccMaTpUBaeMbIX
¢axTax, TaHHBIX U HAOIIOAEHUSIX, OTHOCALINXCS K (PU3HMUECKUM SBICHUSM;

° BBISIBJIATH MPUUYMHHOCIIEACTBEHHbIE CBSI3U NPU U3YYCHUHM (PUINYECKUX

ABJIICHUA W IPOLIECCOB; JEJIaTh BBIBOJbI C HCIIOIB30BAHUEM JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUCHUN, BBIIBUTaTh TUIIOTE3bl O B3aUMOCBSA3SIX (DU3HUECKHUX
BEJIMYMH;

° CaMOCTOATENIbHO BBIOMpaTh CMOCcO0 peuieHus ydeOHou (usnyeckoit
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3a/1a4u (CpaBHEHHE HECKOJIBKUX BaApUAHTOB pPelIeHUs, BBIOOP HanOoJIee MOoaX0SIIero
C Y4ETOM CaMOCTOSITEILHO BBIICJICHHBIX KPUTEPHUEB)

ba3oBrle nccnenoBarenbCcKkue ASHCTBUA:

° KCMOJI30BATh BOMPOCHI KAK UCCIIENOBATENILCKUIA HHCTPYMEHT MMO3HAHMUS;

° MPOBOAUTL MO CaMOCTOSITEILHO COCTABJICHHOMY IUJIAaHY  OIIBIT,
HECJIOKHBIM (U3UYECKUN SKCIEPUMEHT, HEOOJBIIIOE HCCIeAOBaHUE (PU3HUECKOTO
SIBJICHMS;

° OIICHWBATh HAa TMPUMEHUMOCTh W JIOCTOBEPHOCTH HWH(MOPMAIIUIO,
MOJIYYEHHYIO B XOJ€ UCCIICIOBAHUS WIIH SKCIIEPUMEHTA;

° CaMOCTOSITeNTbHO  (popMynupoBaTh  OOOOIIEHHS ¥ BBIBOALI IO
pe3yabpTaraMm NpoBeAEHHOTO HAOMIONEHUS, ONbITA, UCCIICIOBAHUS;

° MPOTHO3UPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE (HU3UUYECKUX

IIPOIIECCOB, a TAK)KE BBIIBUTATH MPEIOIIOKEHNUS 00 MX Pa3BUTHUU B HOBBIX YCIOBHSIX
Y KOHTEKCTax

Paboma c ungpopmayueri:

° NPUMEHSThH Pa3IMYHbIC METOJbI, HHCTPYMEHTHI M 3aIPOCHI TIPH ITOUCKE U
orOope MH(pOpPMAIIMK WM JaHHBIX C YYETOM TPEUIOKEHHOW ydeOHOU (U3MUYECKOM
3aJ1auu;

° aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIHIO
pa3IMYHBIX BUIOB U (HOPM IIPEICTABICHUS;
° CaMOCTOATENIbHO BBIOMpaTh ONTUMAJbHYIO (OpPMY MPEACTABICHUS

uHpopMau U WUTIOCTPUPOBATh pEIIaeMble 3a7auyd HECIOXKHBIMH CXEMaMH,
auarpaMMaMu, MHOU TpaduKoi U 1X KOMOMHALIMSIMU

YHuBepcajbHble KOMMYHUKATUBHbIC A1eCTBUS.

Obwenue:

° B X0ze OOCYyXIIeHHs y4eOHOTO MarepHuana, pe3yabTaToB JabopaToOpHBIX
paboT W TPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKa3bIBaTh MJEH, HAICIICHHBIE HA pEIICHWE 3aJaud W  NOAJEp)KaHUE
OlraroxenaTeIbHOCTH OOIICHUS;

° COIIOCTABIIATh CBOU CYXXICHHUS C CYXACHUAMMU JPYTHX YYACTHUKOB
auaora, oOHapy>KMBaTh pPa3inyue U CXOJICTBO MO3ULUH;

° BBIPAXKaTh CBOIO TOYKY 3PEHUSA B YCTHBIX U IMCbMEHHBIX TEKCTaX;

° MyOJIMYHO MPEACTABIATH PE3YNbTaThl BBIIOJHEHHOTO (PU3NYECKOTO

ombITa (IKCIEPUMEHTA, HCCIICIOBAHMS, IIPOEKTA)
Cosmecmuas desamenbHOCMb (COMPYOHULECMBO):

° NOHMUMAaTh WM WCIOJB30BaTh  NPEUMYIIECTBA  KOMaHJHOM U
UHINBUYaTbHON paOOTHI IPH PEIICHUU KOHKPETHON (hU3MYECKON MTPOOIEMBI;
° MIPUHUMATh IIEJIM COBMECTHOM JICSITEIbHOCTH, OPTaHU30BBIBAThH ICUCTBUS

no e€ IOCTIDKEHUIO: PpaclpelessiTh pOJid, OOCYX AaTh MPOLECCHl U PE3yIbTaThl
COBMECTHOM palboThl; 0000111aTh MHEHHUS HECKOJIBKUX JIFONICH;

° BBITIONIHATh CBOIO YacTh PabOThI, IOCTUTasi KAYECTBEHHOIO pe3ysbTara
10 CBOEMY HAINpPABICHUI0O U KOOPAUHHUPYS CBOM JEHUCTBUSI C JIPYTUMHU YJIEHAMU
KOMaH/TbI;

° OIICHWBATh Ka4ECTBO CBOETO BKJIAaJa B OOMIUI MPOIYKT MO KPUTCPHUSM,
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CaMOCTOSATENbHO C(HOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUSI

YHuBepcaJbHbIE peryJsTUBHBIC T1eHCTBUA

Camoopzanuzayusi:

° BBISIBJIATH MPOOJIEMbI B JKU3HCHHBIX U YUECOHBIX CUTYAIUSIX, TPEOYIOIIUX
JUTs petieHus: (U3NYeCKUX 3HaAHUM;

° OpPUEHTUPOBATHCS B  PA3JIUYHBIX [OAXOJAX NPHUHATHUS PEIICHUHN
(MHAVBUyaIbHOE, IPUHATHE PELICHUS B TPYNIE, IPUHATHE PEIICHUN IPyNIoi);

° CaMOCTOSITENIbHO COCTABJISITH AJTOPUTM pelleHUs (PU3MYECKON 3aaauu
WIM TUIaHA WCCIENOBAaHUA C YUYETOM UMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEU, ApryMEHTUPOBATH MPE/IJIAracMble BAPUAHTHI PEIICHUN;

° JieN1aTh BIOOp M OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

Camoxonmpons (pegnexcus,):

° JaBaTh QAJICKBaTHYIO OLEHKY CHUTyalud M Mpejlaratb IUIaH €€
U3MEHEHHS;

° OOBSICHATh NPUYMHBI  JTOCTHRKEHUS (HEJOCTHOXKEHMS) Pe3yIbTaToB
NS TEHbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

° BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTD (B TOM YHMCIJIE B XOJ BBIIIOJIHEHUS

(u3nYecKoro MCCIeAOBaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBLCTB,
M3MEHHMBIINXCS CUTYalllid, yCTAHOBJIEHHBIX OMIMOOK, BOZHUKIINX TPYIHOCTEN;

° OIICHUBATh COOTBETCTBUE PE3YJbTaTa IEIU U YCIOBUSIM.
IMOYUOHAIbHBLU UHMETLTIeKM
° CTaBUTh ceOsl Ha MECTO JIPYTOro 4ejioBeKa B XOJE CIopa WM JUCKYCCUU

Ha HAay4HYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTrOTo0.

Ipunamue cebs u opyaux:

° MIPU3HABATh CBOE MPaBO HA OWIMOKY MpHU pelieHuH (PU3HYECKUX 3aaad
WJIN B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE KE IIPaBO APYTOro.

Cneunaanble METAIIPEAMETHBIC PE3YJIbTaThI:

° UCIIOJIb30BaTh ~ COXPAHHBIE  aHAJIM3AaTOPbl B  PA3JIMYHBIX  BHUAAX
NesTeNbHOCTH (y4eOHO-TI03HABATENHHOM, OPUEHTUPOBOYHOM, TPYIOBOH);

° NPUMEHATh  OCS3aTEIbHBIM M CIYXOBOM  CHOCOOBI  BOCHPHSTHS
Marepuana;

° YUTaTh W MHUCATh C HUCIOIb30BAaHUEM pelibeHO-ToUeuHON cucTembl JI.
bpaiins;

° IIPUMEHSITh COBpPEMEHHBIE cpeacTna KOMMYHUKAIINU u
TU(QIIOTEXHUYECKUE CPE/ICTBA;

° OCYILIECTBIATh IIPOCTPAHCTBEHHYO 151 COLIMAJIBHO-OBITOBYIO
OpPUEHTHPOBKY, 00J1a71aTh MOOMIBHOCTBIO;

° OPUMEHSATh TMpUEeMbl O0TOOpa MW CHUCTEMaTH3allud Marepuaia Ha
OIIPENEIICHHYIO TEMY;

° BECTH CaMOCTOSITENbHBINA MOUCK MH(OpMAIIK;

° peoOpa3oBbIBaTh, COXPAHITH U MepeAaBaTb HHPOPMAIUIO, TOITYYEHHYIO

B PC3YJIbTATC YTCHUA UJIN ayAUPOBAHUA,
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° NPUHUMATh y4acTHE B PEUYEBOM OOIIEHUH, COOMIONas HOPMBI PEUYEBOTO
ATUKETA;

° aJICKBaTHO MCIIOJB30BaTh JKECThl, MHUMHKY B TPOIECCE PEUEBOTO
OOIIIEHHUS;

° OCYIIIECTBISATh ~ PEUCBOM  CAMOKOHTpPOJIL B  Ipolecce ydeOHOHU
JEATSIIbHOCTH M B TTIOBCETHEBHON KOMMYHHKAIIHUH;

° OIICHWBATh CBOIO PEYb C TOYKH 3PCHHUS €€ COICPIKAHMsI, S3BIKOBOTO
opopMIIeHUS;

° HAXOJIUTh IPAMMaTHUYCCKUE W PCUCBBIC ONTUOKH, HEIOUCThI, UCIIPABIISTH
UX;

° MJIAaHUPOBATh, KOHTPOJIMPOBAThH W OICHWBATh YYCOHBIC ACHCTBUS B

COOTBETCTBHUH C IIOCTABJICHHOM 3aaueii U YCIIOBUAMM €€ pCain3alinu.

IIpenmeTHBIE pe3yabTaThl
8 kiacce

IIpeameTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH y O0YHAIONTUXCS YMEHUM:

° UCIIOJIB30BAaTh  MOHATHSA: (U3WYECKUE W XHMHYCCKUE SBICHMUS;
HAOJIOZICHUE, SKCIICPUMEHT, MOJCNb, TUIIOTE3a; CIUHUIEI (DU3UUCCKUX BEIIMYWH;
aToM, MOJIEKyJla, arperarHple COCTOSHHS  BemiecTBa (TBEpAOE, IKUIKOE,
razoo0pasHoe); MexXaHW4YeCcKoe JBIDKCHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
NPSMOJIMHEHHOE), TPAeKTOpHs, paBHOACHCTBYIoas cwi, aedopmarus (ympyras,
IJIacTUYEeCcKas ), HEBECOMOCTh, COOOIIAIONINECS COCY/IbI;

° pasznuyarh siBneHus (aud@y3us; TemIoBoe IBMKECHUE YACTHUI] BEIIECTRA,;
PaBHOMEPHOE [IBIDKEHUEC; HEPABHOMEPHOE IBMKCHHUE; WHEPIIUS, B3aUMOJICHCTBUC
TEJ; paBHOBECHE TBEPBIX TEJ C 3a KPEIUIEHHOW OCHIO BPAIICHUS; TIepeaada JaBICHUS
TBEPABIMU TEJIAMU, KUAKOCTSIMH M Ta3aMu; aTMOCc(hepHOE JaBJICHHE; TUTABAHUE TEIT;
NIPEBPAIICHUS MEXaHHUECKOH SHEPTHH) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONTUX JTaHHOE (PU3UYECKOE SIBIICHUC;

° pacrio3HaBaTh IMPOSBICHHWE M3YUYCHHBIX (PU3NUECKUX SBICHUN B
OKPY’)KaloIlleM MHpE, B TOM 4YHCICe (U3NYSCKUE SBICHUS B TPHUPOAC: MPHUMEPHI
JIBUKCHUS C PA3JIUYHBIMHA CKOPOCTSIMH B JKMBOM W HEXHUBOW MNPUPOJAE; HCHUCTBHE
CHWJIBI TPEHHUS B MPHUPOJIC W TECXHUKE, BIUSHHEC aTMOC(HEpPHOIO MAaBICHUS Ha KUBOU
OpraHu3M; IUTaBaHHWE PbHIO; phIUATH B TeEJIE€ YEJIOBEKa; MPU 3TOM TEPEBOIUTH
MPAKTUYECKYIO 3a/aqy B y4eOHYIO, BBIACIATH CYIICCTBEHHBIC CBONCTBA/TIPU3HAKU
(u3HYECKUX SIBICHHIA;

° OTHMCHIBATh U3yUYCHHBIE CBOMCTBA Te U (U3UUYECKUE SBJICHUSI, UCTIONb3Ys
dbu3udyeckue BeJIMYMHBI (Macca, OO0BEM, IIJIOTHOCTh BEIIECTBA, BpPEMS, MYTh,
CKOPOCTh, CPEIHsSI CKOPOCTh, CHUJIa YIIPYrOCTH, CHJIa TSDKECTH, BEC Teja, CHJia
TpeHus, JaBieHue (TBEPIOro Teja, KUIAKOCTH, Ta3a), BBITAJKUBAIOIIAS CHIIA,
MexaHu4eckass paboTa, MOIMHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((HUIMEHT
MIOJIC3HOTO JCHCTBHS MEXaHM3MOB, KMHETHYECKAas M TOTCHIIMAIbHAS SHEPIus); Mpu
OMHCAaHUMU TMPABWIHHO TPAKTOBATh (DM3MUECKUN CMBICI MCTOIb3yEMbIX BETUYHH, HX
0003HAYCHUS U €IUHUIIBI (PU3NIECKUX BEIMYNH, HAXOIUTH (POPMYJIBI, CBSI3BIBAIOIIINE
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JaHHYI0 (U3NYECKYI0 BEJIMYUHY C JAPYTUMHU BEJIWYMHAMM, CTPOUTH Tpapuku
U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH;

° XapaKTepU30BaTh CBOMCTBAa TeJ, (U3MYECKUE SBJIECHUS M MPOLECCHI,
UCIIONB3Ysl TIpaBWJIa CIIOXKEHUS CUJ (BAOJL OJHOM mpsiMoil), 3akoH ['yka, 3akoH
[Tackansi, 3akoH Apxumena, MNpaBWIO paBHOBecusi pblyara (OJ0Ka), «30JI0TOE
IIPABUJIO» MEXAHUKH, 3aKOH COXPAHEHMS] MEXaHUYECKON IHEPruu; MpU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIMCHIBATH €r0 MAaTEMATUYECKOE BhIPAKEHUE;

° OOBSICHATH (PU3NYECKHUE SBICHHUA, NMPOLIECCHl U CBOWCTBA TEJ, B TOM
Yuclie U B KOHTEKCTE CUTyalllil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH
OPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKUX IIaroB C
ornopoit Ha 1—2 HM3y4YEHHBIX CBOICTBA (DU3MUECKHUX SIBICHUU, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

° pemiatb pacu€THble 3a7auu B 1—2 JEHCTBUA, HCHOJB3Ys 3aKOHBI U
dbopMynbl, CBs3bIBaIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUS
3a/ladd 3allMChIBaTh KPATKOE YCIOBHUE, IMOJCTaBIATh (U3MUECKUE BEIUYUHBI B
GbOopMyIBI ¥ IPOBOJAUTH PACUETHI, HAXOAUTH CIIPABOYHBIE JaHHBIE, HEOOXOIUMBIE IS
pellIeHus 3a1a4, OLEHUBATh PEATUCTUYHOCTD MOyYEHHON (PU3NUECKON BEIIUYUHBL;

° pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXKHO PEUIUTh MPH TOMOIIU
(U3HUECKUX METOJOB; B ONHCAaHUU HCCIEAOBAHMS BBIICHATH MPOBEPSEMOE
OpeanoyiokeHne (TUIOTe3y), pa3iuyaTh M HHTEPHOPETUPOBATh  IMOIYYEHHBIN
pe3yabTaT, HAXOAUTh OUIMOKHU B XOJ/I€ ONBITA, JIEIaTh BHIBOJIBI IO €T0 PE3yJIbTaTaM;

° IPOBOAUTH ONBITHl TI0 HAOMIONEHUI0 (PU3NYECKUX SIBICHUM WIH
bu3rUecKuX CBOMCTB Tell: (POPMYIHPOBATH IPOBEPSIEMbIE TIPEIITOJIOKEHUS, COONPATH
YCTAaHOBKY M3 TPEIJIOKEHHOTO OOOpyHdOBaHHUs, 3alMChIBaTh XOJA ONBITa U
(GopMynHpOBaTh BBIBOJIBL;

° BBITIOJIHATH MPSIMBIE W3MEPEHUs PACCTOSAHMS, BPEMEHHU, MAcChl Tela,
o0bEMa, CWJIBI M TEMIEparypbl C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX
npuOOpOB; 3amUChIBaTh MOKa3aHUs NPUOOPOB C YUYETOM 3aJaHHOW aOCONIOTHOU
NOTPEIIHOCTH U3MEPEHHUI;

° IPOBOJIUTH UCCIEIOBAHHE 3aBHCHUMOCTU OJHON (PU3UUECKON BEIMYMHBI
OT JIpYroi ¢ HUCIIOJb30BAaHUEM MPAMBIX U3MEPEHHUM (3aBUCUMOCTH ITyTH PABHOMEPHO
JBUKYILETOCS TEJIa OT BPEMEHU JBUKEHUS Tela; CUJIbl TPEHUS CKOJIBKEHHUS OT Beca
TeNa, KayecTBa O0OpaOOTKH MOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHHUS OT
IUIOMIAAN CONPUKOCHOBEHHUS TEN; CHJIbI YNPYrOCTH OT YMJIMHEHUS MPYKUHbL;
BBITAJIKMBAIOIIEH CHJIBI OT 00bE€Ma MOrPYy>KEHHOW 4YacTH Tela M OT IUJIOTHOCTHU
KUJKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT NIyOWHBI, HAa KOTOPYIO
NOTPYKEHO TEJ0; YCIOBUM IJIAaBaHMSI Tell, YCIOBUI paBHOBECHS pblyara v OJIOKOB);
y4acTBOBAaTh B IUIAHMPOBAaHUM Y4E€OHOTO HCCIEOBaHUs, COOMpATh YCTAHOBKY H
BBITIOJIHATh M3MEPEHUs, Clieysd MPeIOKEHHOMY IUJIaHy, (UKCHPOBATH pPE3yJIbTAThI
MOJTyYeHHON 3aBHUCUMOCTH (PU3WYECKUX BEJIUYHMH B BHJIE MPEAJIOKEHHBIX TaOIUI] U
rpaduKoB, 1e1aTh BHIBO/BI IO pe3yJibTaTaM UCCIEIOBAHUS;

° MIPOBOJIUTh KOCBEHHBIE H3MEpPEHHUs (PU3MUECKHX BEIMYUH (IJIOTHOCTH
BELIECTBA >KUJIKOCTU M TBEPJOIO TEJA; CUila TPEHUS CKOJIbKEHUS; TaBJICHUE BO3IyXa;
BBITAJIKMBAIOIIAsl CHUJIA, JEWUCTBYIOIAs Ha IMOTPY’KEHHOE B JKUIKOCTh TEJO;
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KO3(PPUIUEHT MOJE3HOTO JAEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYys MPEIOKEHHON
WHCTPYKIIMU: TIPU BBINIOJHEHWHW HW3MEPEHUNM COOMpaTh HKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIYUCIISATh 3HAYCHUE UCKOMOUW BEJIMYUHBIL;

° coOnronaTe MpaBUjia TEXHUKA 0€30macHOCTH mnpu  pabore ¢
71a00paTOPHBIM 00OPYIOBAHUEM;
° yKa3bIBaTh MPUHIUIBI JEHCTBUA TMPUOOPOB U TEXHHUUYECKUX YCTPOUCTB:

BEChl, TEPMOMETpP, JAMHAMOMETP, COOOIIAIONINECS COCYIbI, OapoMeTp, phblyar,
TIOJIBUKHBIN ¥ HETIOABUKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTD;

° XapaKTEepU30BaTh MPUHIUINBI JACHCTBUS H3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX OMUCAHUS (B TOM YMCIIC: MOAIIUITHUKH,
YCTPOMCTBO  BOJOMPOBOJA, THUJPABIMYECKUNA TMPECC, MAHOMETpP, BBICOTOMED,
MOPIIIHEBOM HACOC, apEOMET]), UCTIOIB3YS 3HAHUS O CBOMCTBAX (DU3UUYECKUX SBJICHUM
U HE0OX0IMMble (PU3NUYECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

° OPUBOJIUTH TpPUMEPHl / HAXOAUTh UWHGOPMAIMIO O TMpUMEpax
MPAKTUYECKOTO HKCIIONB30BaHUS (DM3MYECKUX 3HAHUN B MOBCEIHEBHON KXU3HH IS
obOecrieueHus: 0E30MAaCHOCTH TPpU OOpalleHUHu ¢ NpUOOpaMu M TEXHHUUECKUMU
yCTPOMCTBAMH, COXPAaHEHUS 3J0POBbS M COONMIOACHHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOIIEHN Cpeae;

° OCYIIECTBIISATh OTOOp HMCTOYHHKOB WH(poOpManuu B ceTu MHTEepHET B
COOTBETCTBHUHM C 33JaHHBIM MOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUHN U
NyTeM CpaBHEHHUS PA3JIUYHBIX HWCTOYHUKOB BBIICIATH HMH(OpPMAIUIO, KOTOpas
SBIIIETCS] POTUBOPEUUBOM UITM MOXKET OBITh HEOCTOBEPHO;

° MCITOJIB30BATh MPU BITIOJTHEHUHN YUSOHBIX 33/IaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy (pusmueckoro copepikaHus, CIPABOYHBIE MaTepHallbl, PECypChl CETH
WNurtepuner; BrageTh MNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3zoBaHUS
uH(popManuu U3 OTHON 3HAKOBOI CUCTEMBI B JIPYTYIO;

° co3/1aBaTh COOCTBEHHbBIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHMKOB HH(OpMaAIuu (U3MYECKOrO CONEpKaHHUs, B TOM YHCIIE
nyOJIMYHO JeNaTh KpaTKUE COOOIIEHHUSI O pe3ysbTarax MPOEKTOB WM y4eOHBIX
VICCIIEIOBAHUI; IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh N3yUYEHHbBIA IIOHATUWHBIN aIapar
Kypca (pU3UKH, COMTPOBOXKAATH BHICTYIUICHNE MTPE3CHTAIINEH;

° MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB WM MCCIIEAOBAHUMN pacrpeneisiTh
00s13aHHOCTH B TpYyIIlI€ B COOTBETCTBUM C IOCTaBJICHHBIMU 3a/Ja4aMH, CJIEIUThH 3a
BBITIOJIHCHUEM TUTaHa JEWCTBUM, aJIeKBaTHO OICGHUBATh COOCTBEHHBIM BKJIaJ B
NEeSATeNIbHOCTh TPYIIbBI; BHICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI
MHEHHE OKPYKAFOIIHX.

9 kJacc

[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTpa)arhb
c(hOpPMHUPOBAHHOCTH y O0yHaIONTUXCS YMEHUM:

° UCIIOJIB30BAaTh TOHSATHS: Macca M pasMepbl MOJEKYJ, TEIJIOBOE
JBUYKEHUE aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSHHSI BEIIECTBA, KPUCTAININYECKHUE U
amopdHbIe Tena, HACHIIICHHBIH W HEHACHIIICHHBIM Map, BIAXKHOCTh BO3IYyXa;
TeMIleparypa, BHYTPEHHSS OSHEPrus, TEIUIOBOM JIBUTATelb, AJIEMEHTAPHBIN
ANEKTPUYECKUN  3apsill, OJIEKTPUUECKOE TI0JIe, TPOBOJHUKU U  JUIJICKTPHUKH,

23



MTOCTOSIHHBIN AJIEKTPUUECCKUN TOK, MATHUTHOE T10JIE;

° pasnuuarh SBICHUSA (TEIUIOBOE pacCIIMpEHHUE/CHKaThe, Terionepenaya,
TEIJIOBOE  PABHOBECHE, CMauyMBaHUE, KaNWUISIPHBIC SIBJIICHHS, HCHapeHUE,
KOHJEHCAIWs, TIJIaBJICHUE, KPUCTAJIA3ALIHS (oTBepaEBaHUE), KUIICHUE,

Teruionepeaaya (TEmIONPOBOAHOCTb, KOHBEKLHUSA, HM3Iy4Y€HHUE); DJIEKTPU3ALUs Tel,
B3aMMOJICHCTBUE 3apsAJIOB, ACHCTBUS AIIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICICTBUE MAarHUTOB, JEMCTBME MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsT MHAYKIIUS) [0 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SIBIICHUE;

° pacrno3HaBaTh MPOSIBICHWE M3YyYEHHBIX (PU3NYECKUX SBJICHUN B
OKpY’KaloIllleM MHUpPE, B TOM 4yucie GU3NUYECKUE SIBICHUS B MPUPOJIE: TTOBEPXHOCTHOE
HATSDKEHUE U KalWUISPHBIE SIBICHHS B MPUPOJAE, KPUCTAIUIBI B IPUPOJIE, U3ITYyUEHUE
ConHila, 3aMmep3aHue BOJIOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES,
CHEra; 2JIeKTPUYECKUE SIBJICHUS B arMoc(epe, AIEKTPUYECTBO >KUBBIX OPraHU3MOB;
MarHUTHOE moje 3emid, Aped( MOIHCOB, POJIb MArHUTHOTO MOJS ISl YKU3HHU Ha
3emiie, MOJIIPHOE CUSHUE; IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33/lauy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKH (PU3NYECKUX SBJICHUN;

° OIUCHIBaTh U3yUEHHbIEC CBOMCTBA TN U (PU3UUECKUE SABJICHUS, UCTIONIb3YS
¢usnyeckrue BEJIUYUHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPTusi, KOJMYECTBO TEIUIOTHI,
yAeJIbHAs TEIUIOEMKOCTh BELIECTBA, yAENbHAs TEIUIOTA IUIABJIEHUS, YAeIbHas TEIJI0Ta
napooOpa3oBaHus, yaeiabHas TEIIOTa CTOpPaHHs TOIUTMBA, KOA(PQPHUIIMEHT MOJIE3HOTO
NEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXHOCTh BO3AYyXa, JEKTPUUYECKHI
3apsAll, CHJa TOKa, OJJIEKTPUYECKOE HANpsHDKEHHE, CONpPOTUBICHUE MPOBOIHMKA,
yAEJIbHOE CONPOTUBIEHUE BEUIECTBA, pad0Ta M MOIIHOCTh 3JEKTPUUYECKOTO TOKA);
IpY OMHUCAHUU MPABUIIBHO TPAKTOBATh (PU3NYECKHUI CMBICI UCIIOIb3YEMBIX BEIUYUH,
0003HAYEeHUS] U €UHULbI (PU3NYECKUX BEJIMYMH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTMMU BEJIMYUHAMHU, CTPOUTH TpapuKu
U3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMNH;

° XapaKTepU30BaTh CBOWMCTBA Tel, (DU3MUECKHE SIBICHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJOXKEHUS MOJEKYISIPHO-KMHETHYECKOW TEOPUU CTPOEHUS
BELIECTBA, MPUHUMUII CYNEPHO3ULMU IMOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHeHUus 3apsAna, 3akoH Oma mis ydacTtka nenu, 3akoH J[koyns—IJlenna, 3akoH
COXpAHEHMsS] HSHEPruu; NpH STOM JaBaTb CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

° OOBSICHATh (PU3MUYECKHUE TMPOILIECChl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE  CHTyalluil  NPAaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTUYECKHUX II1aroB C
ormopoil Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3UUYECKUX SIBICHHUM, (PU3NUECKUX 3aKOHOB
WJI 3aKOHOMEPHOCTEM;

° pemiatb pacy€THble 3aJa4d B 2—3 JEHCTBUSA, MCIOJNbB3Ys 3aKOHBI W
dbopmynbl, CBs3bIBatONIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHaliu3a YCJIOBUS
3a/lauM 3alKChIBaTh KPATKOE YCJIOBHE, BBISIBISTH HEIOCTATOK JAHHBIX JUISl pEIICHUS
3a/1auM, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl €€ PElICHHUs], TIPOBOIUTH
pacu€Thl U CpaBHUBATH MOJYYEHHOE 3HAYCHUE PU3HUECKON BETUYHHBI C U3BECTHBIMU
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JAHHBIMU;

° pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEUINTh MPH TMOMOIIU
(U3HUECKUX METOAOB; UCIOJIb3YSl ONMCAHUE UCCIEIOBAHUS, BBIIEIATh POBEPSIEMOE
IPEANOIOKEHHUE, OLICHUBATh IPABUIBHOCTh MOpsAJIKAa IPOBEICHUS HCCIIECIOBAaHMS,
JenarTh BbIBOJBL,

° IPOBOAWTH ONBITHl IO HAOMIOACHUIO (PU3UYECKUX SIBICHUM WIH
bu3nUecKuX CBOWCTB TN (KAMUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHUSI BO3TyXa
OT ero o0bema, TeMIepaTypbl; CKOPOCTH Mpoliecca OCThIBaHUS/HAIPEBaHUs INPHU
U3IYyYEeHUH OT [BETa M3JIy4arollel/Momonamiled MOBEPXHOCTH; CKOPOCTh
UCIIAPEHHsI BOABI OT TEMIIEPATypbl KUIAKOCTH U IUIONIAAM €€ IIOBEPXHOCTH;
AIEKTpU3alUs TEJl W B3aUMOJCHUCTBUE DIIEKTPUYECKHMX 3apANOB; B3aHUMOICHCTBUE
MOCTOSSHHBIX MAarHWTOB, BH3yaldu3allds MATHUTHBIX MOJEW MOCTOSHHBIX MAarHHUTOB;
JNEUCTBUS MArHUTHOTO MOJS Ha IPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMATHHTA,
CBOICTBa 3JEKTPOJBUTATENI IMOCTOSHHOIO TOKa): (OpMYNIHpOBaTh NPOBEPsSEMbIE
OPENIOJIOKEHHs, CcOOUparb YCTAaHOBKY W3 NPEIJIOKEHHOT0  00OpyJOBaHUS;
OMKCBHIBATH XOJI OMBITA U (DOPMYIUPOBATH BHIBOABL;

° BBIIIOJIHATh ~ IPSIMBIE  U3MEPEHUS] TEMIEPaTypbl, OTHOCUTEIBbHOU
BJI&XKHOCTM BO3AyXa, CHJIBI TOKA, HANPSHKEHUS C MCIIOJIb30BAaHUEM aHAJIOTOBBIX
npruOOPOB M TATYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATHh PE3YJIBTAThl H3MEPECHUH C
Y4E€TOM 3aIaHHOM aOCOMIOTHOW MOTPEIIHOCTH;

° IPOBOJIUTH HCCIICIOBAHUE 3aBUCHUMOCTH OJHOM (hU3UYECKOW BEIIMUYUHBI
OT JpYyroM C HKCIOJIb30BAaHUEM MPSMBIX HU3MEpPEHUH (3aBUCUMOCTH CONPOTUBIICHUS
IPOBOJHMUKA OT €ro JUJIMHBI, IUION[AAU [OIEPEYHOTO CEYEHUS M YIEIbHOIO
CONPOTHUBIICHUS BEUIECTBA MPOBOAHUKA; CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT
HaIpSDKEHUs Ha MPOBOJHMKE; MCCIEAOBAHUE MOCIEAOBATEIIBHOIO U MapajlIebHOTO
COCIMHEHUI TPOBOJHHMKOB): TUIAHHPOBATh HCCIEAOBAHHUE, COOMpaTh YCTAHOBKY M
BBITIONIHATh WM3MEPEHUS, CleAysd MPEIOKEHHOMY IUIaHy, (PUKCHPOBATH PE3yJIbTaThI
MOJTyYeHHOW 3aBUCUMOCTH B BHJE TaOnmuI[ ¥ TpapuKoB, JAeNaTh BBIBOABI I10
pe3yapTaraM UCCICA0BaHUS;

° MPOBOAUTh KOCBEHHbIE HU3MEpEHUs (PU3MUECKUX BEIUYHUH (yIeiabHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTHBICHHE MPOBOJHMKA, paboTa M MOIIHOCTH
AIIEKTPUUYECKOTO TOKA): TUIAHMPOBATh W3MEPEHHs, COOUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAys MPEII0KEHHON NHCTPYKIMH, U BBIYUCIISTh 3HAYEHNUE BEJIMYNHBIL;

° coOmronaTh MpaBuUjia TEXHUKA 0OE€30macHOCTH mpu  pabore ¢
1ab0paTopHBIM 000PYIOBAHUEM;
° XapaKTepU30BaTh TPUHIUIBI JIEHCTBUS M3YyYCHHBIX NPHOOPOB U

TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha uX onucaHud (B TOM YHCIIE: CUCTEMaA
OTOIUICHMS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMETpP, BOJIBTMETP, CUETUHK
ANIEKTPUYECKON  SHEPTuH, JJIEKTPOOCBETUTEIbHBIE NPUOOpBI, HarpeBaTelbHbIC
ANIEKTPONIPUOOPBl  (IPUMEPHI), AIIEKTPUUECKUE NPEJOXPAHUTENN; DIIEKTPOMArHMT,
ANIEKTPOJBUTATENb TOCTOSHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O

° CBOMCTBaX (U3MYECKUX SIBICHHM © HEOOXOAMMBIC (PU3NUECKUE
3aKOHOMEPHOCTH,;
° pacmno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEILHbBIC
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npuOOpPHI MO CXeMaM M CXEMAaTHYHBIM PUCYHKaM (JKHUIKOCTHBIA TEPMOMETP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CTOPAHUsL, SJIEKTPOCKOI, PEOCTAaT);
COCTaBIISITh CXEMbl AJIEKTPUUYECKUX LENEl C MOCIeN0BATEIbHBIM U NapaliebHbIM
COCIMHECHHEM  JJIEMEHTOB, pa3inyas yCJIOBHBIE O0O3HAYEHUS  DIIEMEHTOB
ANEKTPUYECKUX LEIEH;

° NPUBOAWTH  TMPUMEPHI/HAXOAUTh  WHPOpMaNMIO O  MpUMEpax
MPAKTUYECKOTO HCIOJb30BaHUSA (PU3MUECKUX 3HAHWN B MOBCEAHEBHOW >KU3HU MJIS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallleHuu ¢ NpudopaMu M TEXHUUECKUMU
YCTPOMCTBAMH, COXPAHEHHUsS 3I0POBbS W COONIOACHHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXAIOILEH cpelie;

° OCYIIECTBIISATh MOUCK WHGPOpMauu (PU3MUECKOTO CONIEPKaHUS B CETH
HNHTepHeT, HAa OCHOBE HMMEIOLIUXCS 3HAHUW M MYyTEM CPaBHEHMS OMOJTHUTEIbHBIX
WMCTOYHUKOB BBIJEIATh HMH(MOpPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBOU WIIU
MOKET ObITh HEZOCTOBEPHOI;

° WCITOJIH30BaTh MPH BHITIOTHEHUN YUCOHBIX 3a/IaHUN HAYYHO-TIOMYIISIPHYO
auTepatypy (pu3mdyeckoro coiepKaHus, CIPABOUHBIE MaTepUalibl, PEeCypchl CETU
WNurepHer; Bnagerb mnpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(popMauK U3 OTHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

° co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPATKUE YCTHBIE COOOIICHMUS,
00001ass UHPOPMALUMI0O U3 HECKOJbKMX HCTOYHHMKOB (PU3MYECKOTO CONEp:KaHHs, B
TOM YHUCJIe MyOJIMYHO NPEACTABIATh PEe3yabTaThl IPOCKTHON WU UCCIIEA0BATEIbCKOM
NESATeIbHOCTH; MPU ATOM T'PaMOTHO MCIIOJIb30BaTh U3yUYCHHBIN MOHATHIHBIN armapar
Kypca U3UKH, COMTPOBOXKAATH BHICTYIIEHUE MTPE3CHTALINEH;

° IPU BBIMOJHEHUH Y4YE€OHBIX TMPOEKTOB M HCCIEAOBAHUNA (HU3MYECKUX
IIPOIIECCOB PACTIPEILISITh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C TTOCTaBICHHBIMH
3a/la4aMy, CJEAUTh 32 BBINOJIHEHHWEM IUIaHA JIEUCTBUW M KOPPEKTHPOBATH €rO,
aJICKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B JCSITCIBHOCTH TPYIIIBI, BHICTPAUBATh
KOMMYHUKAaTUBHOE B3aMMOJICUCTBUE, IPOSIBIISISi TOTOBHOCTD pa3peiiarh KOH(IUKTHI.

°

10 kaacc

[IpenmeTHble  pe3ynbTarhl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTpa)<arhb
c(hopMUPOBAHHOCTH Y 00YYAIOIIUXCST YMEHUM:

° WCIOIBb30BaTh TOHSATUS: CHUCTEMa OTCYeTa, MaTrephalibHas TOYKa,
TPAEKTOPUs, OTHOCUTEIBLHOCTh MEXaHMYECKOTO IBIKEHUs, nedopmanus (ymnpyras,
mJjacTUyeckasi), TPEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
NEPErpy3Ku; IEHTP THKECTH; aOCOMIOTHO TBEPIOE TEJO, IEHTP THKECTHU TBEPIOTrO
Tela, pPABHOBECHE; MEXaHMYECKUE KoieOaHusd U BOJHBI, 3BYK, HH(]pa3ByK W
yABTPa3ByK; DJIEKTPOMArHWTHBIC BOJHBI, IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET,
OJMU30PYKOCTh U JabHO30PKOCTh, CIIEKTPhI UCITYCKAaHMS U MOIVIONIEeHUS; alibda, OeTa
Y TaMMa M3JIy4YE€HUs, U30TOIIbl, SIAEPHAs SHEPTETHUKA;

° pasziuuatrh SIBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEWHOE
JBI)KEHHE, PABHOYCKOPEHHOE MPSMOJIUHEUHOE JBUKEHUE, CBOOOMIHOE MaJCHUE Tel,
PaBHOMEpPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJEHUCTBUE TeEJI, PEAKTHUBHOE
JBIDKEHHE, KoJieOaTeabHOE JIBIKCHHUE (3aTyXxalolllie€ M BBIHYXIEHHBIE KOJeOaHus),
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pPE30HAaHC,  BOJHOBOE  JIBJKEHHE,  OTPAKEHHUE  3ByKa,  MPSAMOJIMHENHOE
pacupoCTpaHEHHE, OTpPaKEHHE M IPEJIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaX€HUE CBETa, Pa3JIOKEHUE OEJIOr0 CBETa B CIIEKTP U CIOKEHHE CHEKTPabHBIX
LBETOB, JUCIEPCHsS CBETA, €CTECTBEHHAs pPAaJWOAKTUBHOCTb, BO3HHKHOBEHUE
JMHENYaToOro CIEeKTpa M3JIY4YEHUs) MO ONUCAHUIO MX XApaKTEPHBIX CBOMCTB M HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3HUUECKOE SBIICHUE;

° pacrio3HaBaTh TMPOSBICHUWE M3YUYCHHBIX (PU3NUECKUX SBJICHUN B
OKpyXkatoleM Mupe (B TOM uuciie (U3MYECKUEe SIBICHHS B MPUPOJE: MPUIUBHI U
OTIUBBI, JIBWXEHUE IIaHeT COJIHEYHON CUCTEMbI, PEAKTUBHOE IBHKEHHE >KHBBIX
OpraHu3MOB, BOCIPHUATHE 3BYKOB JKHMBOTHBIMHU, 3EMJIETPSCEHHUE, CEUCMHYECKHE
BOJIHBI, IIyHAMH, 3XO0, IIBETa TEJ, ONTUYECKHUE SBICHUS B MPUPOAE, OMOIOTHYECKOe
JEHUCTBUE  BUAUMOTO,  YJIBTPapUOIIETOBOTO W  PEHTICHOBCKOTO  M3JIy4YCHUN;
€CTEeCTBCHHBIN PaTMOaKTUBHBIN (HOH, KOCMHUYECKHUE JIYYH, PATTHOAKTUBHOE U3TyUCHUE
OPUPOJHBIX MHUHEPAJIOB;, JEUCTBUE PAJMOAKTUBHBIX W3JIYyUYCHU Ha OpraHu3M
YeJI0BeKa), MPU 3TOM IEPEBOAMTH MPAKTUYECKYIO 3a1adyy B y4eOHYIO, BBIACIATH
CYILLIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3HUECKHUX SIBICHMIA;

° OMKCHIBATh U3yUEHHBIE CBOMCTBA Tell U (U3UUECKUE SBICHUS, UCTIONIb3YS
du3nuecKue BeJIMYMHBI (CPEeIHssI 1 MTHOBEHHAsI CKOPOCTH TeJja MpU HEPaBHOMEPHOM
JNBWKECHUH, YCKOPEHUE, TIEPEMELIEHUE, MTyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUS, CUJia
yIpPYyrocTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaACHUs, BEC TeNa, UMITYNbC TEa,
UMITYJILC CHJIBI, MEXaHUYeCcKas paboTa ¥ MOIIHOCTh, MTOTCHIIMAIbHASI YHEPTUs TeJa,
MOJIHSTOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASI SHEPTUS CKATOU MPYKUHBI,
KMHETUYECKasi DSHEprusi, IOJHas MeEXaHW4ecKash HSHEprus, IMepuoJ U 4YacToTa
KojeOaHui, [IMHAa BOJHBI, TPOMKOCTH 3ByKa M BBICOTAa TOHA, CKOPOCTH CBETa,
[OKa3aTedab MPEJIOMJIEHUS Cpenbl); MpU ONUCAHWU MPABUIBHO TPAKTOBATh
(U3HUECKUI CMBICI UCTIONb3YEMbIX BEIMYMH, 0003HAYEHUS U €AUHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE NAaHHYIO (DU3MUECKYH0 BEIUYHMHY C
JPYTUMU BEJIMYMHAMHU, CTPOUTH T'padUKU U3YYEHHBIX 3aBUCUMOCTEH (HU3UUYECKUX
BEJINYUH;

° XapaKTepu30BaTh CBOMCTBAa TeJ, (U3UUECKUE SBICHUS M TPOIECCHI,
UCIIONIBb3Ysl 3aKOH COXPAHEHUsI IHEPTUM, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLIHUII
CYyHEepHO3ULIUA CUJI, TPUHIUIT OTHOCUTEIbHOCTU ['anunes, 3akonsl Hbl0TOHA, 3aKOH
COXPAHEHMSI HUMITYJbCA, 3aKOHbl OTPAXKEHUS MW IMPEJIOMJIEHUS CBETa, 3aKOHbI
COXPAaHEHMs 3apsJ0BOIO0 M MACCOBOIO YHMCEN NPH SIEPHBIX PEAKLUUSIX; MPU ITOM
JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3allMChIBaTh €r0 MAaT€MaTH4YeCKOe
BBIpAXKECHUE;

° OOBSICHATh (PU3MUYECKHUE MPOILIECChl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€  CHUTyallUd  MPAaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BBISBIATH
PUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 2—3 JIOTUYECKHX I11aroB C
Omopoil Ha 2—3 M3YUYEHHBIX CBOWCTBA (PU3UYECKUX SIBICHHUM, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

° pemath pacu€THble 3ajaud (ONMUparolIMecs Ha cucremy u3z 2—3
ypaBHEHUI ), UCTIOJIB3YS 3aKOHBI M (DOPMYIIbI, CBSI3bIBAIOLIUE (PU3NYECKUE BETUYUHBI:
Ha OCHOBE aHaJiu3a YCJIOBHMS 3aJaud 3allMChIBaTh KPATKOE YCIOBHUE, BBISBIATH
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HEJOCTAIONIMe WM U30bl TOYHBIC JaHHBIC, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIE JUISl PELIEHUs, MPOBOAUTH Pacu€Thl M OLEHUBATh PEATMCTUYHOCTH
MOJYyYEHHOTO 3Ha4eHUs (PU3MUECKON BETUUHUHBI;

° pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEHINTh MPH TMTOMOIIU
(U3NYIECKUX METONOB; UCIOJB3Yys OMHUCAHWE MCCIENOBAHUS, BBIICTAThH MIPOBEPSEMOE
NPENoI0KEeHNEe, OIICHWBAaTh MPABHIBLHOCTH TMOPSAKA TMPOBEACHHUS HCCIIEIOBaHUS,
JIeNaTh BBIBO/IBI, HHTEPIPETUPOBATH PE3YIIBTAThI HAOMIONEHU U OIBITOB;

° OPOBOIUTH ONBITHI MO HAOMIONEHUI0 (PU3UYECKUX SBICHUN WIH
(¢u3nyecKux CBOWCTB Ted (M3y4eHHE BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs
SHEPruH; 3aBUCUMOCTb IEPHOa KoJieOaHHit

° NPY>)KMHHOTO MasiTHUKa OT MacChl Tpy3a MU KECTKOCTH TPYKUHBI, H
HE3aBHUCUMOCTh ~ OT  aMIUIUTYABl ~ MalbIX  Kole0aHWH;  MPSIMOJIMHEWHOE
pacmlpoCTpaHEeHHE CBETa, pa3joKEHHE OENoro CBeTa B CIEKTP; U3yUEHHUE CBOWCTB
U300paKeHUs B IUIOCKOM 3€pKajie U CBOWCTB M300pakeHUsI MpeMeTa B coOuparoien
JAUH3€; HAOMIOeHWE  CIUIOMIHBIX M JIMHEHMYaThIX  CHEKTPOB  U3IyYEHHS):
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOrO Habopa o00OpyIOBaHUS;
OIUCHIBATh XOJI OIbITA U €r0 PE3YJIbTaThl, POPMYINPOBATH BHIBOADI;

° MPOBOJIUTH MPH HEOOXOJUMOCTH CEPHUI0 MPAMBIX U3MEPEHUH, OTpeaessis
CpellHEee 3HauyeHUEe HU3MEpAEMON BEIMYMHBI ((POKyCHOE paccTosHHE coOMparolen
JIMH3BI); 000CHOBBIBATH BHIOOP cI0CO0a U3MEPEHHUS/M3MEPUTEIIBHOTO MPUOOopa;

° IPOBOAWTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH C
UCIIOJIb30BAHMEM TIPSIMBIX HW3MEpPEHUN (3aBUCHUMOCTh ITyTH OT BpPEMEHU TIpH
PaBHOYCKOPEHHOM JBW)XEHHU O€3 HadaJbHOM CKOpPOCTH; Iiepuojna KoyieOaHMit
MaTeMaTH4eCKOTro MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YIJIa OTPaKEHUS CBETA OT
yIiia maJieHus U yIvia MpeJIOMIICHUS. OT yIia MaJieHUs): TUIaHUPOBaTh UCCIIEI0OBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (DUKCUPOBATh pE3yJbTaThl MOITYYECHHON
3aBHCHUMOCTHU (DPM3MUYECKHUX BEJIMYMH B BHJE TAOIHI] U rPa(HKOB, IENaTh BHIBOJBI MO
pe3yibpTaTaM HCCIeI0BaHus;

° NPOBOUTh KOCBEHHBIC W3MEpPEHUs (PU3UYECKUX BEIUYUH (CPEITHSS
CKOPOCTh U YCKOpEHHE TeJa TpPH PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHHUE
CBOOOJHOrO TMaJIeHUs, >KECTKOCTh MPY>KUHBI, KOAIP(GUIHUEHT TPEHHS CKOJIbKEHUS,
MeXaHuueckasi paboTa U MOIIHOCTh, YAaCTOTa M MEPHOJ] KOJIeOaHU MaTeMaTH4eCKOTO
U IPY’KUHHOTO MasTHUKOB, ONTHYECKasl CHJia COOMpArOIIel JIMH3bI, PaliOaKTUBHBIN
¢oH): mIAaHUpPOBaTH MU3MEPEHUS; COOMpaTh SKCIEPUMEHTAJbHYIO YCTaHOBKY U
BBITMOJIHATh M3MEPEHUs, Clelysd MPeIIOKEHHON WHCTPYKLUHU; BBIUUCIATh 3HAYCHUE
BEJIMYMHBI M AaHAJU3UPOBaTh MOJYYCHHbIE pE3yJabTaThl € Yy4&€TOM 3aJaH HOM
NOTPEIIHOCTH U3MEPEHNN;

° coOnroaTh MpaBuUjia TEXHUKA 0€30macHOCTHM mpu  pabore ¢
71a60paTOPHBIM 000PYIOBAHUEM;
° pa3ianyaTh OCHOBHBIE TNPU3HAKM M3YYEHHBIX (U3UYECKUX MOJE JIeH:

MarepuasibHasg TOYKa, aOCONIIOTHO TBEPIOE TENO0, TOUEUHBI MCTOUYHUK CBETa, JIyY,
TOHKAas JINH3a, IUIaHETapHas MOJEb aTOMa, HyKJIOHHAsi MOJEIb aTOMHOTIO S11pa;

° XapaKTepU30BaTh MPUHLMUIIBI JEHCTBUA M3YyYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX ONHCaHUs (B TOM YHCIE: CIIHJIOMETD,
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JNATYUKUA TIOJOXKEHUS, PACCTOSIHUSI M YCKOPEHMS, PaKeTa, 3XOJOT, OYKH, MEPHUCKOIL,
doToanmapar, ONTUIECKUE CBETOBOJIBI, CIIEKTPOCKOII, T03UMETp, Kamepa Buibcona),
UCIIOJNIb3YSl 3HAHUS O CBOMCTBAaX (PM3MYECKUX SIBICHUA W HEOOXOAUMBIE (DU3UUIECKUE
3aKOHOMEPHOCTH;

° HCIIOIh30BATh CXEMbI M CXEMAaTUYHbIE PUCYHKU W3YUYEHHBIX TEXHUYECKHUX
YCTPOUCTB, WU3MEPUTENBHBIX NPUOOPOB M TEXHOJOIMUYECKUX MPOLECCOB MpHU
pElIeHNH Y4YeOHONMPAKTHUUECKUX 3aJady; ONTHYECKHE CXEMbl HJisi MOCTPOEHUS
U300paKeHUH B TJIOCKOM 3€pKajie U cCOOMparoleH JIMH3E;

° MPUBOIUTH  MPUMEPHI/HAXOAUTh  HMH(OpMAIMIO O  MIpuUMepax
MIPAKTUYECKOTO HCIIONB30BaHUS (DM3MYECKUX 3HAHWW B MOBCEIHEBHOW KXU3HH IS
oOecrieueHusi 0€30MAaCHOCTH TMpPHU OOpalleHHH C NOpubopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUs 3I0POBbS U COOJIOACHUS HOPM 3KOJIOTMYECKOrO
MOBEJICHUS B OKPY’KAIOIIEH Cpeae;

° OCYIIECTBISATh MOUCK MHGPOPMAUU (PU3NUECKOTO CONIEpKaHUS B CETH
WNuTtepHeT, camMocCTOATENbHO (OPMYIUPYS TOHMCKOBBIA 3alpoc, HAXOAUTh MYTH
OTIPEJICJICHHs] JTOCTOBEPHOCTH TMOJYYEHHON HMH(OpMAIMM HA OCHOBE HMEIOIIMXCS
3HAHUU U JOTOJHUTEIbHBIX UCTOYHUKOB;

° WCIIOIb30BATh MPU BHINOTHEHUN YUE€OHBIX 3aaHUN HAyYHONOMYISIPHYIO
JIUTEPATypy (PU3NYECKOr0 COAEp’KaHUs, CIPABOYHBIE MAaTEPHUAIIbI, PECYPChl CETH
«HTEepHeT»; BIageTh NpUEMAMHM KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(opMauu U3 OIHON 3HAKOBOU CUCTEMBI B JIPYTYIO;

° CO3/1aBaTh COOCTBEHHBIC TUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(GOPMAIIMK M3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO COAEpKAHUS, MyOTUIHO
NPEACTAaBIATh PE3yIbTaThl MPOEKTHOW WJIM MCCIEN0BATEIbCKON AEATEIbHOCTH; MPH
3TOM TPAMOTHO MCIIOIb30BaTh W3YYCHHBIM MOHATUWHBIM ammapar HU3y4aeMoro
paznena (GU3WKA ©  COMPOBOXKIATh BBICTYIUICHWE TIpPE3EHTalued ¢ y4EToM
0COOCHHOCTEH ayqUTOPUH CBEPCTHHUKOB.

CneumnajibHble pe3yJibTaThl:

Brnanenne mnpaBuwnamu 3anucd  QopMyd M CHEUUAIBHBIX 3HAKOB IPHU
UCIOJIb30BAHUHM pebeHO-ToueuHOM cructemsl JI. bpaitis.

Brnanenue ocszarenbHbIM CIIOCOOOM 0OCIIEIOBaHUS M BOCTIPUATHUS pelbePHBIX
n300pakeHuH (WUIFOCTPALi, CXEM, MAKETOB, YEPTEKHBIX PUCYHKOB U T.II.).

YMeHHe BBINOJHATh NPOCTbIE pENbe(HbIE PUCYHKM M IMOCTPOCHUS IpHU
NOMOIIY CHEUATbHBIX HHCTPYMEHTOB.

Brnanenne TexHukoil mpeoOpazoBaHusi (GopMyn UM BBIpaKEHUH TIPU
MCII0JIb30BaHuu cucteMsl JI. bpaiis.
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TEMATHYECKOE IINTIAHUPOBAHMUME 11O ITPEIMETY «®U3UKA»

8 kaacc (68 4.)
TemaTuueckui OcHOBHOe coep:KaHue OcHOBHbBIE BH/IbI 1eITEJILHOCTH 00yYAKIINXCSA
0JI0K, TeMa
Pa3znen 1. ®u3uka u €€ poJib B NO3HAHUHU OKpY:Kalomero mupa (6 4.)
O®uszuka — Hayka | ®uzuka — Hayka O TPHUPOJC. | ® BBIABICHUE PA3THUYMN MEXKITY GU3NUYSCKUMHA U XUMHYECKIUMHU
o npupoge. (24.) | SABnenuss npupoasl. Duznyeckue npespaieHusiMu (MC — xumus);
SBJICHUS: MEXaHUYECKUEe, TEIUIOBHIC, | ® paclio3HaBaHWe W Kiaccuurarus (U3NUECKUX SBICHUI:
ANEKTPUUECCKHE, MarHUTHEIC, MEXaHHYECKUX, TEIUIOBBIX, JIEKTPUUYCCKUX, MAarHUTHBIX H
CBETOBBIE, 3BYKOBBIE. CBETOBBIX;
® HaOIIOfIcHHEe C TIOMOIIBID COXPAaHHBIX aHAJIW3aTOPOB U
onyvcaHue PU3HMICCKUX SBICHUM.
du3nyecKue ®dusnyeckue BeIWYUHbl. M3MepeHue | ® omnpeAeieHue 1EeHbl JICJICHUS IIKaJIbl HM3MEPUTEILHOTO
BeMYMHBL (2 4.) | dm3udeckux BenuuwH. DuU3NYECKUE npubopa, H3MEpPEHHUE JIMHEWHBIX pa3MEpoB Tel U
MIPUOOPBHI. [TorpemHocTh MIPOMEXXYTKOB BPEMEHU C YUETOM MOTPEIIHOCTEM;
U3MEPEHUH. MexnyHapoaHas | € u3MepeHue o0bEMa KUJIKOCTH U TBEPIOTO Tea;
CHCTEMa CAUHMII. ® U3MEPCHHE TEMIIepaTyphl TMPU TOMOIIU KUIKOCTHOTO
TEpMOMeETpa U TaTINKa TEMIIEPATYPHI;
® BBINOJHEHUE TBOPYECKUX 3aJaHUN IO TOMCKY CIIOCOOOB
U3MEPEHUsT  HEKOTOPBIX  (PU3MYECKUX  XapaKTEPUCTHUK,
HaIlpuMep: pa3MepoB MaJIbIX 00BEKTOB (BOJIOC, MPOBOJIOKA),
yIan€HHBIX ~ OOBEKTOB, OOJBIIMX PACCTOSHUM, MaJbIX
MIPOMEXKYTKOB BPEMEHHU;
® 00CYy)XJEHHE MpeIaracMbIX CIioco00B.
EcrecrBennonayu | Kak ¢u3uka u Ipyrue eCTeCTBEHHBIC | ® BBIIBIDKCHHE THMIIOTE3, OOBSCHSIOMIMX IPOCTHIC SBICHHS,
HBIA METOT HayKH U3y4aroT IPUPOTY. HallpuMep: TI0YeMy OCTaHABJIMBACTCS JBHXKYIIEECS I10
no3HaHusl. (2 4.) EcrecTBeHHOHAyUHBIN METO/ TOPU3OHTAIHPHOM TMOBEPXHOCTH TEJIO; IOYEMY B JKApKYIO
MO3HAHUS: HAOIIOACHHUE C ITOMOIIBIO IIOTO/Y B CBETJION OJICK]IC MPOXJIaHel, YeM B TEMHOM;
COXPaHHBIX aHAJIN3aTOPOB, | ® MPEUIOKECHHUE CIIOCOO0B MPOBEPKH TMIIOTES;
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MOCTAaHOBKAa  HAy4YyHOIO  BOIIpOCa,
BBIJIBUKEHHUE TUIOTE3, SKCIIEPHUMEHT
[0 TPOBEpPKE THUMOTE3, OOBSICHEHHE
HaOmomaeMoro sgBiieHus. OnucaHue
bU3UYECKUX SIBICHUN C MOMOIIBIO
MOJIEJIEN.

® T[IPOBEJICHUE

WCCIIEJIOBAaHUA TI0 TIPOBEPKE KaKOH-INOO
TUIOTE3bl, HampuMep: JaldbHOCTh  MONETa  IMIApHKa,
MYIIEHHOTO TOPU30HTANIbHO, TEM OOJblle, 4YeM OOoJblle
BBICOTA MYCKa;

MOCTPOCHHE MPOCTEHUIITNX Mozesiel PU3nYecKux siBJIeHUM (B
BUJIE PUCYHKOB, aNIUIMKalUH, peabe(HBIX PHUCYHKOB WU
CXEM), HampuMmep TNaJeHHE IMpeaMeTa; MPsIMOIMHEHHOe
pacnpoCTpaHEeHUE CBETa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUs] O CTPOEHUU BenlecTBa (S 4.)

Crpoenue
BemecTna. (1 4.)

ATOMBI M MOJIEKYJIbI, UX Pa3MEpBL.
OTBITHI, JIOKa3bIBAIOIINE
JTMCKPETHOE CTPOEHUE BEIIECTRA.

o Ha6JII-0,ZICHI/Ie C IIOMOIIBbIO COXPAHHBIX aAHAJIMU3AaTOPOB H

HUHTEPIpETaLUs OTIBITOB, CBUJIETEIBCTBYIOIUX 00
aTOMHOMOJIEKYJISIDHOM ~CTPOEHUM BEIIECTBA: OIbBITBHI C
PacTBOPEHUEM Pa3IMYHbBIX BEIIECTB B BOE;

OLICHKa pPa3MEpPOB aTOMOB M MOJIEKYJI C HCIOJIb30BaHUEM
dbotorpaduii, MNOTYYEHHBIX HA  aTOMHOM  CHJIOBOM
Mukpockorne (ACM), win mojenei;

OIPEICIICHUE PA3MEPOB MaJIbIX TEll.

JIBruxxeHue

u
B3aUMOJECHCTBUE
YaCTHI]
BemiecTna. (2 4.)

JIBmxeHue vactull BemiectBa. CBs3b

CKOPOCTM  JIBIDKEHHSI 4acTUl C
TEMIIEPATYPOHU. bpoyHoBckoe
JBUKEHHUE. Huddyzus.

B3aumonencTBrue 4acTHI BEIIECTBA:
NPUTSHKEHUE M OTTaJIKUBaHHE.

HaOIOEHUE C TIOMOUIBIO COXPAHHBIX AaHAIU3AaTOPOB U
00BbsiICHEHHE OPOYHOBCKOTO JIBUKEHUSA U siBlIeHUs 1uddy3uu;
IpOBeJCHUE M OOBSICHEHHME OIBITOB 110 HaOIIOIEHUIO
TEIUIOBOTO PacIIUPEHUs ra30B;

NPOBEJCHUE U OOBSCHEHHUE OIBITOB MO OOHAPYKEHUIO CHII
MOJIEKYJISIPHOTO MPUTSDKEHUS. M OTTAJIKUBAHHUSL.

ArperarHble
COCTOSIHUS
BelecTna. (2 4.)

ArperarHble COCTOSIHUSI BEILIECTBA:
CTPOEHUE Ta30B, JKUIAKOCTEH U
TBEPABIX (KPUCTAIIIMYECKUX) TEl.
B3aumocBsi3p Mexay CBOMCTBaMU
BEIIECTB B Pa3HbIX arperarHbIxX
COCTOSTHUSIX u UX

onucaHue (C UCTIOIL30BAaHUEM MPOCTHIX MOJIETIEH) OCHOBHBIX
pa3IM4uii B CTPOCHUHM T'a30B, )KUAKOCTEN U TBEPABIX TEII,
OOBSCHEHHE MaJOM CKHMAEMOCTH JKHJIKOCTEH M TBEPIBIX
Te, 0ONBIION CKUMAEMOCTH T'a30B;

oOBbsiCHEHUE coxpaHeHUs (POpMbI TBEPABIX TET U TEKYyUECTH
YKUIKOCTH,
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ATOMHOMOJICKYJISIPHBIM ~ CTPOCHHEM.
Ocobennoctu arperaTHbIx
COCTOSIHUH BOJBI.

MPOBEJICHUE ONBITOB, JOKAa3bIBAIOIIMUX, YTO B TBEPAOM
COCTOSIHUM BOJbl YacTHUIbl HAXOIATCS B CPEJHEM Jalibliie
ApPYT OT Apyra (IUIOTHOCTh MEHBIIIE), YEM B JKUIKOM;
YCTaHOBJIEHHE  B3aUMOCBA3M  MEXIYy  OCOOEHHOCTSIMHU
arperaTHbIX COCTOSHUN BOZBl M CYIIECTBOBAHHUEM BOJHBIX
opranu3mMoB (MC — 6uosorus, reorpadus).

Paznen 3. /IBu:xenue u B3aumojaeiicreue te (21 4.)

Mexanuueckoe Mexannueckoe JBIKCHHE. | ® KCCIICIOBAaHUE PAaBHOMEPHOTO JIBUKCHUS U OIPECICHUE €T0
newxkenue. (3 4.) | PaBHoMepHOE ©  HEpaBHOMEpPHOE MPU3HAKOB;
nsuwxkeHne.  Ckopoctb.  Cpennssi | @ HaONmOAGHME C  TOMOIIBIO  COXpPAHHBIX — aHAJU3aTOPOB
CKOPOCTh  TIpU  HEPAaBHOMEPHOM HEPABHOMEPHOIO JIB>KEHUSI U OMPEICICHUE €r0 OTIUYUN OT
INBWKEHUHU. Pacu€r myTtu U BpeMEHH PAaBHOMEPHOT'O JIBUKEHHSI;
JIBUKCHHSL. ® pelleHUE 3aJ1a4 Ha OMpEACICHUE IMyTH, CKOPOCTH U BPEMEHHU
PAaBHOMEPHOT'O JIBU)KECHUS;
® aHanu3 rpadUKOB 3aBUCUMOCTH IIyTH U CKOPOCTH OT
BPEMEHH.
Nuepuus, SBnenve mHepuUH. 3aKOH MHEPUUU. | ® OOBICHEHUE M MPOTHO3UPOBAHUE SBJICHUMN, 00YCIOBIECHHBIX
Mmacca, B3aumoneiictBue Ten Kak NpUYMHA WHEpLUEH, HalpuUMep: YTO MPOUCXOIUT IMPU TOPMOKCHUHU
MJIOTHOCTH. (4 M3MEHEHUSI CKOPOCTH JABUKEHUS TEJl. WM PE3KOM MaHEBpE aBTOMOOWIIS, MOYEeMY HEBO3MOXKHO
9.) Macca kak Mepa MHEPTHOCTH TeJa. MTHOBEHHO TMPEKPaTUTh JBUKEHHE Ha BEJIOCHUIENE WU
[InoTHOCTH BELIECTRA. Cs13b caMoOKaTe U T [I;
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI | ® TMPOBEJCHUE W  aHAJIU3  OMNbITOB, JAEMOHCTPUPYIOIINX
B eIMHUIIE 00bEMA BEIlIECTBA. M3MEHEHUE CKOPOCTH JIBHXKEHUS Teja B PE3yJbTaTe ACHCTBUS
Ha HETO JIPYTUX TeJ;
® pelIeHME 337]a4 Ha ONpeJIeJIeHUE MacChl Tela, ero o0béMa u
MJIOTHOCTH;
° aHaJu3  OIIBITOB,

NPOBEJACHUE U JIEMOHCTPHUPYIOIIUX
3aBUCHUMOCTh W3MEHEHHMSI CKOPOCTH Tejla OT €ro MaccChl IMpHU
B3aMMOACUCTBUM TEJI,
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® II3MEpPEHUE MACCHI TeJla Pa3INYHbIMU CIIOCO0aAMH;
® olpejielicHue TUIOTHOCTH TeJla B PEe3ysibTare U3MEPEHUs ero
MaccChl 1 00bEMA.
Cuna. Bugel cun. | Cuna KaK XapaKTEPUCTUKA | ® W3y4YEHHWE B3aUMOACHCTBHUS KaK NPUYUHBI H3MEHEHUS
(14 4.) B3aNMOCHCTBUS Tel. Cuna CKOpPOCTH TeJla WM ero nedopmaruu;
yOPYrocTu u 3aKOH I'yka. | ® ommcaHue peanbHBIX CHUTyallud B3aUMOJCHCTBHUS Tel C
N3mepenue cuibl € MOMOINIBIO MOMOIIBI0 MOJENIE, B KOTOPHIX BBOJUTCA TMOHATHE U
TUHAMOMeETpa. SIBJICHUE TATOTEHUS U N300pa’KeHUE CUITBL;
cuna TsokecTd. Cuila TSXKECTH Ha | @ HM3YYCHHE CHIIBI yIIPYTOCTH;
Apyrux  IUIaHeTrax. Bec  Tena. | ® wuccienoBaHUE 3aBUCUMOCTH CHJIbI YIIPYTOCTH OT YAJIMHEHUS
HeBecomocts.  CrnoxkeHue  cui, PE3UHOBOTO IIHYpa WM TMPYXHUHBI (C MNOCTPOCHUEM
HAIIPABJICHHBIX I10 OJHOU IPSAMOM. rpaduxa);
PaBHogencTByromass cun Cwia | @ aHalu3 MPAKTHUYECKUX CHUTyallud, B KOTOPBIX IMPOSIBISIETCS
TpeHus. TpeHUEe CKOJIBXKEHUS U NEUCTBUE CHIIBI YNPYTrocTH (YyOpyroctb Msi4a, KPOCCOBOK,
TpeHue Mnokosi. TpeHue B mpupone u BETOK JIepeBa U 1Ip.);
TEXHUKE. ® aHaIW3 CUTyallud, CBSI3aHHBIX C SIBJICHUEM TITOTEHUS
OO0mBsicHeHne OpOUTAIBHOTO NBIDKEHUS  IUIAHET C
WCIIOIb30BAHUEM SIBJICHUSI TSTOTEHUS W 3aKOHA WHEPIUU
(MC — acTpoHomusi);
® 3MEpPEHUE BeCa Tella C MMOMOIIbIO0 TUHAMOMETPA;
® (000CHOBaHHE 3TOrO CIIOCOOa U3MEPEHMUS;
® aHaJIN3 U MOJICJIMPOBAHUE SIBJICHUS HEBECOMOCTH;
® DSKCIEPUMEHTAIBHOE MOJYyYEHUE INIpaBUJIa CIOXKEHHUS CHII,
HaIlPaBJICHHBIX BJOJb OJHOU MPAMO;
® OINpEICIICHUE BEJIMYMHBI PABHOJCHCTBYIOIIEH CUIT;
® 3yYCHHE CUIbI TPEHHUSI CKOJIBKEHUS U CUIIBI TPEHUS MTOKOS;
® 1ICCIIC/IOBAaHHE 3aBHUCUMOCTHU CUJIbl TPEHUS OT Beca Tena U
CBOWCTB TPYLIMXCS IOBEPXHOCTEW;
® aHAJIN3 MPAKTHYECKUX CHUTYallui, B KOTOPHIX MPOSIBISIETCS
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JNEHUCTBUE CHJIBI TPEHHUS, HMCIOJIB3YIOTCS CIOCOOBI €€
YMEHBUIEHUS] UM YBEJIMYEHUS (KaTaHHUE Ha JIbDKaX, KOHbKAX,
TOPMOXKEHHE aBTOMOOWIIS, WCIIOJIb30BAaHUE MOJUIMITHUKOB,
IJIaBaHUE BOJHBIX KUBOTHBIX U J1p.) (MC — Ouonorus);
pelieHre 3agad ¢ MCHojb30BaHUEeM (opMyll i pacyéra
CHJIbI TSKECTH, CUJIbl YIIPYTOCTHU, CHJIbI TPEHMUSL.

Pasznen 4. /laBjieHue TBEPABIX TeJ, JKHAKOCTEH U 1a3oB (21 4.)

JlaBrenue. Hasnenue. CriocoObl YMEHBUICHHS U | ® aHajdn3 U OOBSICHEHHE OIBITOB M MPAKTUYECKUX CUTYyalluid, B
[lepenaua yBenuueHUs: JaBieHus. JlaBneHue KOTOPBIX TPOSIBISIETCS CUJIa JTABICHNUS,
JaBJICHUS rasza 3aBHCHUMOCTb JABJICHUS raza OT | ® 00OCHOBaHME CIIOCOOOB yMEHBIICHUS M YBEJIWYEHMS
TBEPABIMU o0néMa u Temmeparypol. llepemnaua JIaBJICHUS,
TEJIaMH, JAaBJICHUs  TBEPABIMM  TellaMH, | ® H3y4YCHHME 3aBUCHUMOCTH JaBJIE€HHA ra3a oT o00béMa H
KHUIKOCTSIMH U KUAKOCTSIMH M Ta3aMd.  3aKoH TEeMIEPATYPHI;
razamu. (3 4.) [Tackans. [THeBMaTuyeckue | ® U3ydyeHHE OCOOCHHOCTEHW TMepedayu JaBieHUs TBEPIABIMU
MaIlIUHBI. TEJIaMH, KUIKOCTSIMU U ra3aMu;
® 00OCHOBaHHME  pE3YJIbTAaTOB  OMNBITOB  OCOOEHHOCTSIMU
CTPOEHHUS BEIIEeCTBa B TBEPIOM, KHUJAKOM U Ta3z000pa3HOM
COCTOSIHHSIX;
® HKCIepUMEHTAIbHOE J0Ka3aTeIbCTBO 3aKoHa [lackans;
® pElLICHHE 33/1a4 Ha Pacy€T JaBJICHUs TBEPIOIO Tea.
JlaBrienue 3aBHUCUMOCTh JIaBJICHUS ® UCCIICJIOBAaHHE 3aBHCHUMOCTH  JaBJICHUS KHJIKOCTH OT
KHUAKOCTH. (5 4.) | KUAKOCTH oT [TyOHHBI [TyOWHBI TIOTPY>KEHUS U TNIOTHOCTH JKUIKOCTH;
MOTPYKESHHUS. ® HaOIIOEHUE C IIOMOINBIO COXPAaHHBIX AHAJIU3aTOPOB C
I'mapocTarnueckuii  mapajiokc. IIOMOIIIbIO  COXPAHHBIX  AHAJIU3aTOPOB U  OOBSICHEHME
CooOmaromuecs COCYJBI. T'HJIPOCTAaTUYECKOro MapaJoKca Ha OCHOBE 3akoHa [lackans;
['mapaBardeckre MEXaHU3MBI. ® U3yuYeHHE COOOIIAIOUINXCS COCY/IOB;
® pelleHHe 33/1a4 Ha PacyET JaBICHUS KUAKOCTH;
® 0ObsICHEHHE MTPUHIINIA JEHCTBUSI TUAPABIMYECKOTO MIPECca;
® aHaimu3 U OOBSICHEHME  TMPAKTHYECKHX  CHUTYaIlHi,
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JEMOHCTPUPYIOIIUX TMPOSBICHUE JaBJICHUS KUJIKOCTH U
3akoHa Ilackasns, Hampumep IPOIECCOB B OpPraHU3MeE IIpHU
TyO0OKOBOIHOM HBIpSTHUN (MC — O6uonorus)

AtmocdepHoe
napienue. (6 4.)

Atmocdepa 3emiin U arMocepHoe
nasienue. [IpuauHbl cymiecTBOBaHUS
BO3YITHOW 0000uku 3emMiau. OmbIT

Toppuuesu N3mepenue
arMocdepHoro JIaBJICHUS.
3aBUCUMOCTh arMoc(hepHOro

JIaBJICHUS OT BBICOTHI HAJ YPOBHEM
mopsa. [lpubopel 1 uU3MepeHus
arMoc¢epHOTo JaBJICHUS.

HKCIEPUMEHTAIbHOE OOHAPYKEHUE aTMOC(EPHOTO AABICHUS
AHanu3 U OObSICHEHHE OIBITOB U NPAKTUYECKUX CUTYaLUH,
CBSI3aHHBIX C IEUCTBUEM aTMOC(EPHOTO AABIICHUS;
OObSICHEHHE CyIIeCTBOBaHUsA arMocdepsl Ha 3emiie U
HEKOTOPBIX IUIAHETaX WM €€ OTCYTCTBUSL Ha JIPYTUX
a”etax u Jlyne (MC — reorpadusi, acTpoHOMUs );
0O0BsICHEHNE U3MEHEHUs TUIOTHOCTH aTMOC(eEphI C BBICOTOU U
3aBHCUMOCTHU aTMOC()EPHOTO AABJIEHUS OT BBICOTHI;

peleHue 3a7a4 Ha pacu€T aTMOC(EpHOro 1aBJICHUS;
U3yYEHUE YCTPOUCTBA OAPOMETPAaHEPOUIA.

[encrBue
KUJKOCTH U rasa
Ha TOTPYXEHHOE B
HUX Teno. (7 4.)

JlencTBue KUIKOCTH W Ta3a Ha
NOrpyk€HHOE B~ HHX  TeJo.
Brirankuaromias (apxumMenioBa)
cuna. 3akoH Apxumena IlnaBanue
Tei. Bo3ayxonnasanue.

HKCIEPUMEHTAIbHOE OOHapyKEHUE HEHCTBUS KHUIKOCTH M
rasa Ha IIOrpy>KEHHOE B HUX TEJIO;

ONPENEICHNE BBITAIKABAIOIIECH CHJIBI, JACHUCTBYIOIIEH Ha
TEJIO, IIOIPYKEHHOE B JKUIAKOCTD;

IPOBEJACHUE U OOCYXJIEHUE ONBITOB, JEMOHCTPUPYIOIINX
3aBUCHMOCTD BBITAJIKHUBAIOLEH CUJIbI, JEUCTBYIOIICH Ha TEJIO
B JKMJIKOCTH, OT 00bEMa MOrpyKEHHOM B KHUAKOCTh YacTH
T€Ja U OT IUNIOTHOCTHU KUJKOCTH;

UCCJIEIOBaHNE 3aBUCUMOCTH Beca Tejla B BOJIE OT o0bEma
MOTPYKEHHOM B KUIKOCTh YACTH TENA;

pelleHre 3aJad Ha IIPUMEHEHHE 3aKoHa Apxumena u
yCII0BUS IIJIABAHUSA TE;

KOHCTPYMPOBAaHHUE apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKU
W OIIPEACIICHUE €€ TPY30I10IbEMHOCTH.

Pazgea S. Pabora u MmomHoCcTh. JHeprus (12 4.)
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PabGora n
MOIITHOCTb. (3 4.)

Mexannueckas pabora. MOIIHOCTb.

AKCIIEPUMEHTATILHOE ONPENCICHHE MEXaHHUYECKOM padoThI
CUJIBl TSKECTH NpPU MAJACHUU TEla W CHUJIbl TPEHUS NpPHU
PaBHOMEPHOM IIEPEMEIIEHUN TEJNa II0 TOPU3OHTAJIBbHON
TOBEPXHOCTH;

pacu€T MOIIHOCTH, Pa3BUBAEMOM IPU MTOABEME T10 JIECTHUIIE;
peuieHrue 3ajad  Ha pacyéT MEXaHWYeCKoW paldoThl U
MOIITHOCTH.

IIpoctsie
MEXaHHM3MBI. (5 4.)

[IpocThie MeXaHU3MBI: pblYar, OJIOK,
HAKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBECHSA.

Ppruara. Ilpumenenwe  mnpaBuia
paBHOBecHsl  ppluara K  OJOKY
«3010T0€  MPaBWIO»  MEXAHUKHU.
KIIJ IIPOCTBIX MEXaHU3MOB.
[IpocTeie MexaHu3mMbl B OBITY U
TEXHHUKE. Ppluaru B Tese yenoBeka.

ONpPEACIICHUE BBIUTPHINIA B CHJIE MPOCTHIX MEXaHU3MOB Ha
IpuMepe phlvara, MOABMKHOTO W HEMOJBM)XHOTO OJIOKOB,
HAKJOHHOM MJIOCKOCTH;

HCCIIEIOBAHUE YCIIOBHSI PABHOBECHS PhIUAra;

oOHapy>XeHUE CBOMCTB MPOCTHIX MEXAHU3MOB B Pa3IMUHBIX
WHCTPYMEHTAX U MPHUCIOCOOICHUSAX, UCTIONB3YEMbIX B OBITY
U TEXHUKe, a TaKXe B KUBBbIX opranm3dmax (MC —
ounosorus);

AKCIIEPUMEHTAJIBLHOES JIOKA3aTeIbCTBO PaBEHCTBA paboOT Ipu
MPUMEHECHUU ITPOCTHIX MEXaHU3MOB;

onpeaenenue KIIJI HakIIOHHOM MIIOCKOCTH;

pelIeHUE 3aJlad Ha IPUMEHEHHWE IIpaBUJla PABHOBECUSA
pbiyara u Ha pacu€t KII1JI

Mexananueckas
sHeprus. (4 4.)

Kunernueckass u mOOTEHIMATIbHAS
sHeprus. IIpeBpamenne  OgHOTO
BH/IAa MEXAHUYECKON »HHEpPruu B
Ipyrol. 3akOH COXPAHEHUS U
M3MEHEHUSI DHEPTHUU B MEXaHHKE.

JKCIIEPUMEHTAIIBHOE OIIpEEIICHUE W3MEHEHUS
KUHETUYECKOW Y TOTCHIMAJIBHOW JHEPIUM TEJa NPU €ro
CKaThIBAHUU MO HAKJIOHHOM IIJIOCKOCTH;
dbopMynupoBaHME Ha OCHOBE  HCCIIEOBaHUS
COXpaHEHUsI MEXaHUYECKOM SHEPIUH;

o0CyXJeHUE TPaHUI] MPUMEHUMOCTH 3aKOHA COXPAHCHUS
DHEPTUHU;

pelIeHre 3aJa4 C HCIOJIb30BAHUEM 3aKOHA COXpPaHEHUs
SHEpPruu

3aKOHa
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PesepBHoe Bpems. (3 4.)

9 kaacce (68 u.)

TemaTnueckni
0JIOK, TEMbI

OcHoBHoOe coneps;kaHue

OcHOBHBIE BH/IbI 1€ATEJILHOCTH 00y4AKOLIUXCS

Pazgea 6. Tento

Bble siBJeHus (32 4.)

Crpoenue
CBOMCTBA
BemiecTna. (7 4.)

Crpoenue BEIIICCTRA. OnbITHI,
TOKa3bIBAIOIME AaTOMHOE  CTPOEHUE
BelecTBa. TernioBoe ABUKEHUE aTOMOB
U MOJEKyJ. BpOoyHOBCKOE JBHXEHHE.
Jlupdy3us B razax, KUIKOCTIX WU

TBEPABIX  Telax. B3aumopaencTBue
JaCTHUI] BEIIECTBA. ArperarHblie
COCTOSIHUS BCIIICCTBA. Mogaenn

CTPOCHMSI TBEPABIX TE€J, KUAKOCTEU U
razoB. OOBsCHEHHE CBOICTB TIa30B,
PKUJIKOCTEH M TBEPABIX TEJI Ha OCHOBE
MOJICKYJISIPHO-KMHETUYECKUX
[PEJICTABJICHUM.

L] H&6J'IIOIICHI/IG C TIMOMOIIbKO COXpPAaHHBIX aHAJIM3aTOPOB C

MOMOIIEI0  COXPAHHBIX AHAJU3aTOPOB UM HHTEPIIPETAIUS
OTBITOB, CBUJACTEIBCTBYIONUX OO0 aTOMHOMOJIEKYISIPHOM
CTPOCHHMH BEIIECTBA: OIBITHI C PACTBOPECHUEM Pa3TUYHBIX
BEIIECTB B BOJC;

pelieHre 3ajad Mo OICHUBAHUIO KOJIMYECTBA aTOMOB HIIU
MOJIEKYJI B eTMHUIIe 00hEMA BEIIECTBA;

OlLIeHKa yOeAUTEeTbHOCTH ATUX 000CHOBAHMIA

00bsICHEHUE OPOYHOBCKOTO JIBUKEHUS, ABICHUS TUdPy3uu;

OOBSCHEHHE OCHOBHBIX pa3IMUuid B CTPOSHHUHM Ta3o0B,
KHUJIKOCTEH U TBEPIBIX TEII,
MPOBEJICHUE  OMBITOB MO  BBIPAIIMBAHUIO  KPUCTAJIOB

IIOBAPEHHOM COJIM UJIM caxapa;

OpOBEACHUE U OOBSCHEHUE OINBITOB, JAEMOHCTPUPYIOLIUX
KallWUIAPHBIE SBJICHUS U SIBJICHUE CMAYUBaHMS;

OOBSICHEHHE PONU KaMWUIIPHBIX SBICHUNA AJI TMOCTYIUICHUS
BOJZIbI B opranusM pacteHuit (MC — Ouonorus);

HaONIOEHUE C TIOMOIIBIO COXPAaHHBIX AaHAJIU3aTOPOB C
IIOMOILBI0  COXPAaHHBIX  AHAJIM3ATOPOB, IPOBEICHHUE U
OOBSICHEHHE OMBITOB 110 HAOIIOJEHHUIO TETJIOBOIO PACIINPEHUS
ra3oB, )KUJKOCTEU U TBEPIBIX TEIL;

OOBSICHEHHE COXpaHEHUs 00bEMa TBEPHABIX TEJ, TEKy4ecTH
KUAKOCTHU (B TOM YHMCJIE, PA3HUIIbI B TEKYYECTH JUIS Pa3HbIX
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KUJIKOCTEM ), TaBJICHUS rasa;

MPOBEJCHUE  OMNbBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTH
JaBJIEHUSI BO3AyXa OT €ro oOb&éMa W HarpeBaHus WU
OXJIAXKJICHMUS,

aHaJIN3 TPAKTUUYECKUX CUTYallMi, CBSI3aHHBIX CO CBOMCTBaMHU
ra3oB, JKMAKOCTEH U TBEPJBIX TEIL.

TemmoBeie
nporieccsl. (23 4.)

Temmneparypa. Cpsi3p TemmepaTypbl
CO CKOPOCTBIO TEIUIOBOTO JBMKEHHUS
YaCTHII. BuyTpennsst »Heprus.
CnocoObl  M3MEHEHUsS BHYTpPEHHEH
SHEPTHUH: TeruIonepeaya u
COBEpLIEHUE paboTHI. Bunpr
TEeIIoNnepeayy: TETIONPOBOIHOCTS,
KOHBeKIus, u3nydeHue. KomnuecTBo
TEIUIOTHL.  YIeNbHasl TEIUIOEMKOCTb
BemecTBa. Termioo0MeH U TemIoBOe
paBHOBeCHE. YpaBHEHHUE TEIJIOBOIO

OaJiaHca. IInaBiaenne u
OTBEpJICBaHUE KPHUCTAJUIMYECKHUX
BCIICCTB. VnenbHas TEIJIoTa
miaBnenus.  IlapooOpazoBanue u

koHJeHcanus. Mcnapenne Kunenwue.
VYnenpHas TerioTa napooOpa3OBaHMUSL.

000CHOBaHUE NIPABUII U3MEPEHHUSI TEMIIEPATYPHI;

CpPaBHEHHE PpA3JIMYHBIX CIIOCOOOB H3MEPEHUs] U  IIKall
TEMIIEpaTyphl;

HAOJIONEHWE C TIOMOINBIO COXPAHHBIX AaHAJIU3aTOPOB C
MOMOIIBIO COXPAHHBIX aHAJIM3aTOPOB U OOBSCHEHUE OIBITOB,
JEMOHCTPUPYIOIIMX U3MEHEHUE BHYTPEHHEW JHEPIUU TEJa B
pe3yabTare Terjonepeaadyn u padboThbl BHEIIHUX CHIL;
HaOIOIEHUE C TIOMOIIBI0 COXPaHHBIX AaHAJIU3aTOPOB C
MIOMOILIbIO COXPAHHBIX aHAJINU3aTOPOB U OOBSICHEHHUE OIBITOB,
O0CYX/JI€HHE NPAKTUYECKUX CHUTyalli, JEeMOHCTPUPYIOLINX
pasIMuHbIE  BUABl  TEIUIONEPENAYU:  TEIUIONPOBOAHOCTD,
KOHBEKIMIO, U3Jy4YCHHUE;

UCCJIEIOBaHUE SIBJICHUS TEIJIOOOMEHAa NpU CMENIMBAaHUU
XOJIOJHOM M TOPSYEN BOMBIL;

HaONIOEHUE C  IOMOIIbIO  COXPAaHHBIX  AHAJIM3aTOPOB
YCTaHOBJICHHS TEIUIOBOIO PABHOBECHsSI MEXAYy Topsyed MU
XO0JIOJTHOM BOJIOM;

3aBUCUMOCTh TE€MIEPATypPbl KUTICHUS ONpPEAEIIEHUE (u3MepeHue) KOJIM4YECTBA TEIUIOTHI,
oT arMocdepHoro JIABJICHUSL. MOJIYyYEHHOTO BOJIOM TMpU  TEIJIOOOMEHE C  HarpeThiM
BraaxHocTh BO3/IyXa. DHeprus METAJUTMYECKAM LUJIMHIPOM;

TOILINBA. VYnenbHas TEIUI0Ta ompeneneHue  (M3MEpeHUE)  YACIBHOM  TEMIOEMKOCTH
CrOpaHusl. [TpunHIUTIBI paboThl BEIICCTBA;

TEILIOBBIX JIBUTATEJICH. KII/ pEIICHUE 3a7a4, CBI3aHHBIX C BBIYMCICHUEM KOJIMYECTBA
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TCIIIIOBOI'O ABUTaTCIIA. TennoBeie
ABUIaTCJIM MW 3alluTa Oprmanmeﬁ

cpenpl.  3aKOH  COXPaHEHHS U
IIPEBpAICHUS SHEPTUH B
MEXaHUIECKUX u TETUTOBBIX
IpoIecCax.

TETJIOTHI ¥ TETUIOEMKOCTH TPU TEIJIO00OMEHE;

aHaJiM3 CUTyallud MPAKTUYECKOrO HMCIOJb30BAHUS TEIJIOBBIX
CBOMCTB BEIIECTB W MaTE€pUaJIOB, HaNpUMep, B IEJSIX
HHEProcOEpeKeHus: TEIIOU3OJSIMS, HHEprocoeperaronme
KPBIIITH, TEPMOAKKYMYJISTOPHI U T [T;

HaOJIOJICHUE C TIOMOIIBI0 COXPAHHBIX aHAIM3aTOPOB SIBICHUMN
WCIIAPEHUS U KOH/ICHCAIIUH;

MCCJIEI0BaHUE IPOLIECCa MCIApPEHUsl Pa3IMYHBbIX >KUIKOCTEH
OObsicHeHUE SBJICHUN UCMApeHUs M KOHACHCAllUM Ha OCHOBE
ATOMHOMOJICKYJISIPHOTO YUCHUS;

HAOMIOZICHHE C TIOMOIIBI0O COXPaHHBIX AaHAJIU3aTOPOB U
0OBsICHEHUE TPOIeCCa KUTIECHUS, B TOM YHUCJIE 3aBUCUMOCTH
TEMIIEPATypPbl KUTIEHUS OT AaBJICHUS;
omnpeneneHue  (M3MEPEHHE) OTHOCUTEIHLHOU
BO3/yXa;

HaAOJI0ZICHNE C TIOMOIIBI0 COXPAaHHBIX aHAJIM3aTOPOB Mpoliecca
TUTABJICHUS KPUCTAJLUTMYECKOTO BEIIECTBA, HAPUMED, JIbJIA;
CpaBHEHHME IMPOILECCOB IUIABICHUS KPUCTAIIMYECKUX TENl U
pasMsATYeHUs IPU HarpeBaHUU aMOP(HBIX TEIT;

ompeneneHue (M3MEPEHHE) YACIbHOM TEIUIOTHI TUIaBJICHUS
Jabaa

OOBsICHEHUE SIBICHHUM IUJIABICHUS M KPUCTAUIM3AIMU Ha
OCHOBE aTOMHOMOJIEKYJIIPHOTO YUCHUSL;

pelieHrue 3ajad, CBA3aHHBIX C BBIYMCICHUEM KOJWYECTBA
TEIUIOTHI B TMpolleccax TeIionepeaaud MNpu TUIaBICHUU U
KpUCTAJUIM3ALUN, UCTIAPEHUHU U KOHACHCAIIUH;

AHAJIN3 CUTyalUUd IPAKTUYECKOrO IPUMEHEHUs SIBIICHUU
IJIABJICHUS W KPUCTAJUIM3alMKM, HANpUMEpP IOIyYEHHE
CBEPXUYHUCTHIX MaTepHAJIOB, COJIEBas rPEIKa U Ip.;

BJIaXHOCTH
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aHanu3 padoThl U 00BICHEHUE MPUHIINIA IEHUCTBUSI TETIIOBOTO
JIBUTATEIIS;

BBIYMCJICHUE KOJWYECTBA TEIUIOTHI, BBIJCISAIONICTOCS TMpHU
CrOpaHuU pa3IMYHbIX BUOB TorumBa, U KI1J[ nBurarens;
00CYXXJIeHHE SKOJIOTHYECKUX TOCJICICTBHA HMCIOIb30BAHMS
JIBUTATEIE  BHYTPEHHETO  CTOpaHMsi,  TEIUIOBBIX U
ruapodieKTpocTanimil (MC — SKOJIOTHS, XUMHST).

Pasznes 7. DiiekTpuYecKre 1 MATHUTHBIE siBJeHus (35 4.)

OneKTpu4eCcKue Onextpuzaumst Ten. J[Ba  ponma | @ HaOmofeHHE C  IOMOIIbIO COXPaHHBIX —aHAIM3aTOpOB U
3apsbl. IEKTPUUYECKUX 3aps10B. IIPOBEICHHE  ONBITOB IO  3NEKTPU3aUUKd  Tel  IpHU
3apsbkeHHbIe Tena | B3anMmopeicTBue 3apsyKEHHBIX Tell. CONPUKOCHOBEHUHU U UHAYKIUEH;
151 ux | 3akoH Kynona. Dnekrpuueckoe mnojie. | € HaONIOJEHHE C TOMOIIBI0 COXPAHHBIX aHAJMU3aTOPOB U
B3auMmoneucreue. | IlpuHnmn CYNEPIO3ULIANA 0OBsICHEHNE B3aUMOACHCTBUS OJHOMMEHHO W Pa3HOMMEHHO
(7 4.) eKkTpudeckux rmonerd. Hocurenn 3apsIKEHHBIX TEJT,
IIEKTPUYECKUX 3apsA70B. | ® 00bSACHEHUE NPUHLHUIIA AEHCTBUS IIEKTPOCKOINA;
DneMeHTapHbIH IEKTPUYECKUI | ® OOBSICHEHHE SBICHUMN D3JICKTPU3AIMH IMPH CONPUKOCHOBEHUU
3apsm. Crpoenne aroma. TE€Jl W WHIAYKIHUEH C WCIOIb30BAHMEM 3HAHUM O HOCHUTEIAX
[IpoBonHUKHM M TUANEKTPUKHU. 3aKOH AIEKTPUYECKUX 3aPSAI0B B BEIIECTBE;
COXPAHECHMS DIEKTPUYECCKOTO 3apsiia. | ® paclio3HaBaHHE M OOBSICHEHHE SIBICHHM JIIEKTpU3allMU B
IIOBCEHEBHOM JKHU3HU;
® HaOJIONEHHME C TIOMOINBIO COXPAaHHBIX AaHAJM3aTOPOB H
OOBSICHEHHE OIBITOB, WJUTIOCTPUPYIOIINX 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsaa;
® HaOIIOEHUE C MOMOIIBI0 COXPAaHHBIX AHAJINU3AaTOPOB OIBITOB
10 MOZCJINPOBAHUIO CUJIOBBIX JINHUW JIEKTPUYECKOTO OJIS;
® ICCIICNOBAaHWE  JEUCTBUSA  DJIEKTPUYECKOTO  IIOJIsL  Ha
IIPOBOAHUKHU U JUJIEKTPUKH.
DIEKTPUYECKUAN DIEKTPUYECKUN TOK. VYcinoBus | @ HaOmofeHWEe €  TOMOLIBIO  COXPAHHBIX  AHAJU3aTOPOB
TOK. (22 4.) CYILIECTBOBAHMS DIIEKTPUYECKOTO pa3IMYHBIX  BUJOB _ JIEHCTBHSI  DJIEKTPUYECKOIO TOKA U
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ToKa. ICTOYHUKH TOCTOSIHHOTO TOKA.
JIeWCcTBHSL ~ DJIEKTPUYECKOTO  TOKa
(TeroBO€, XUMHUUYECKOE, MAarHUTHOE).
DNEKTPUUYECKUN TOK B YKUJKOCTAX U
razax. Onekrpuueckas uenb. Cuna
TOKa. OJEKTPUYECKOE HaANpPsIKEHUE.
Conporusnenue ITPOBOJIHUKA.
VYnenpHOE CONMPOTUBIIEHUE BEILIECTBA.
3akoH Owma Il ydacTka Lenu.
[TocnenoBarenbHOE W TMapajuIeIbHOE
COeIMHEeHHE POBOAHUKOB. Pabota u
MOIIHOCTh  3JIEKTPUYECKOTO  TOKa.
3akoH Jxoyns—JIenua.
DNEeKTPONpOBOKA | IMOTpeOUTenn
DIIEKTPUYECKON SHEPruu B  OBITY.
Kopotkoe 3ambikanue.

oOHapyKeHHUE ITUX BUJIOB JCHCTBUSA B OBCETHEBHOMN KU3HU;
cOOpka M WUCIBITAHUE OHIIEKTPUYECKON IIE€MU MOCTOSTHHOTO
TOKa;

U3MEPEHUE CUIIbI TOKA aMIIEPMETPOM;

W3MEPEHUE DIEKTPUUECKOTO HAMPSIKEHUS BOJIBTMETPOM;
MPOBEJACHUE U OOBSICHEHHUE ONBITOB, JIEMOHCTPUPYIOITUX
3aBUCUMOCTbD JJIEKTPUUYECKOTO COMTPOTUBIICHUS IPOBOAHUKA OT
€ro JIIMHBI, IJIONIAIM MOTIEPEUHOT0 CEYEHHUS M MaTepHralia;
HCCIIEIOBAHNE 3aBUCUMOCTH CHJIbI TOKA, IPOTEKAIOLIETO YEPE3
pPE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOpPAa U HANPSDHKCHUS Ha
pes3ucrope;

MpOBEpPKa npaBwia  CIOXKEHUSA HaIpsHKECHUN
MOCJIEIOBATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB;
OpOBEpPKAa MpaBWja I CHJIbl TOKa MpU MapauleIbHOM
COCIMHEHUHU PE3UCTOPOB;

AHAJIN3 CUTyaluid TOCIEIOBATEIBHOTO W MHapajuieIbHOIrO
COCIMHEHUA MPOBOJHUKOB B JIOMAIIHUX AJIECKTPUUYECKUX
CeTHX;

pelieHre 3a7ad C HMCHojb30BaHWeM 3akoHa Oma u dopmyn

pu

pacuéra AIIEKTPUUECKOTO COTPOTHUBIICHHUS npu
MOCJIEA0BATEIIbHOM u napasuieJIbHOM COEIMHEHUHU
MIPOBOJIHUKOB;

omnpeneNieHne padoThl AIEKTPUUECKOTO TOKa, MPOTEKAIOIIETO
4yepes pe3ucTop;

ONPEACIICHUE MOIIHOCTU 3JIEKTPUYECKOTO TOKA, BBIJIEIIEMOMN
Ha PE3UCTOPE;

HCCIIEIOBAaHNE 3aBUCUMOCTH CHUJIbI TOKA YE€pe3 JIaMIIOUKY OT
HaIIpSDKEHUs Ha HE;

onpenenenue KIIJ[ HarpeBarens;
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® yccreioBaHue MpeoOpa3oBaHUsl YHEPTUU MPHU NOABEME Ipy3a
AIIEKTPOJIBUTATEIIEM;
® O0OBsCHEHHE YCTPONCTBA W NPHUHIMMA JIEUCTBUS JTOMAIIHUX
AIIEKTPOHATrPEeBaTEIbHBIX TPUOOPOB;
® OOBSCHCHHE TPUYMH KOPOTKOTO 3aMBIKaHWS W TPUHIUIIA
JNEUCTBUS IJIaBKUX MPEIOXPAHUTEIICH;
® pEIICHUE 3a/1a4 C UCII0JIb30BaHUEM 3aKkoHa Jxoyns—Ilenna;
® HaOmIoeHWe C  TIOMOIIBI0  COXPAaHHBIX  AHAJIU3aTOPOB
BO3HMKHOBEHUS WIEKTPUYECKOIO TOKA B JKUJIKOCTH.
Maruuntasie [TocrosiHHBIE MAarHuThl. | ® WUCCIEAOBAHUE MArHUTHOTO B3aMMOJCHCTBUS IOCTOSIHHBIX
siieHus. (6 4.) BzaumoneiictBue MMOCTOSTHHBIX MAarHuTOB;
MAarHMTOB. MarunutHOE IIOJIE. | ® HM3YyYEHHE MAarHUTHOIO TOJIsI MOCTOSHHBIX MAarHUTOB IPU UX
MaruutHoe mone 3eMiM U €r0 00bETMHEHUH U pa3/ieiICHUH;
3HAYEHUE JUId JKU3HU Ha 3eMile. | ® MPOBEJACHUE OIBITOB [0 BHU3YyaJW3allUM IOJS NOCTOSHHBIX
OneiT Opcrena. MarauTtHoe mose MAarHuToB;
ANEKTPUYECKOTO TOKa. [IprMeHeHue | ® u3ydeHue SBJICHUS HaMarHUYUBaHUS BEIIECTBA;
ANEKTPOMAarHuTOB B TEXHUKE. | ® HCCIEN0BAaHUE ACHCTBUS DJIEKTPUUYECKOIO TOKA HA MAarHUTHYIO
JlelicTBUE MAarHUTHOrO TMOJS Ha CTPEJIKY;
MIPOBOJTHUK c TOKOM. | ® TPOBEICHHUE ONBITOB, TEMOHCTPUPYIOIINX 3aBUCUMOCTDH CHJIBI
DNEeKTpOABUTATEND IIOCTOSIHHOTO B3aMMOJECHCTBHS KAaTyIIKM C TOKOM M MarHuTa OT CWJbl H
TOKA. Hcnonp3oBanue HaITpaBJICHUSI TOKA B KaTYIIIKE;
DJIEKTPOJABUIaTeIe B TEXHUYECKUX | ® aHaJu3 CUTyalHi IIPAKTUYECKOTO IIPUMEHEHHUS
YCTPOMCTBAxX U Ha TPAHCIIOPTE. AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHX YCTPOUCTBAX,
IIPOMBIIUIEHHOCTH, MEIULIMHE);
® 3y4YCHME JCUCTBUSI MAarHUTHOTO MOJISI HA IIPOBOJHUK C TOKOM;
® 3yYCHUE JCHUCTBUS DIEKTPOABUTATENS;
o u3mMmepeHue KIIJI anmekTponBurarenpHON yCTaHOBKHY,
o aHaJIN3 IIPUMEHEHU I

pacno3HaBaHUE U Pa3IMYHbBIX
AIEKTPOJIBUTaTeNel (TpaHCIOPT, OBITOBBIE YCTPOUCTBA U JIP.).
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PezepBHoe Bpems (3 4.)

10 xaacc (102 4.)
Temaruveckui OcHoBHOeE conepkaHue OcHOBHBIC BU/BI 1eATEILHOCTH 00y4AI0IIHNXCH
010K, TeMa
Pa3nen 8. Mexanunueckue sijenus (40 4.)

MexaHnueckoe MexaHnueckoe JBUKCHUE. | ® aHAIU3 U o0CyXIeHne pa3IUYHbIX MIPUMEPOB
JBHKEHUE U MarepuanbHasi TOYKa. Cucrema MEXaHUYECKOTO JIBUKCHHUS;
CHOCOOBI €ro OTCYETA. OTHOCHUTENBHOCTB oOcyKIeHne IpaHuIl IPUMEHUMOCTH MoJIeNn
onucanus. (10 4.) | MEXaHMYECKOTO JBUKEHUS. «MaTepualibHas TOUKa»;

PaBHOMEpHOE IPSIMOJIMHENHOE OMMCAaHUE  MEXAaHWYECKOTO  JBIKEHHS  PA3IUYHBIMU

JBUKEHHUE. HepaBHomepHoe cnocobamu (ypaBHEeHHE, TaOnHIa, rpapuK);

NpsAMOJIMHENHOE ABWKeHUE. CpenHsis
M MTHOBEHHAs CKOPOCThb Te€lla TpH
HEPaBHO MEpPHOM IIBYOKEHUH.
YckopeHnue. PaBHOyCcKOpEeHHOE
MPSMOJIMHEHHOE JIBMOKEHUE.
CBoOOIHOE ITaJCHUE. OI1BITHI
lanunes. PaBHOMEpHOE JBUKECHUE
nmo okpyxHoctu. Ilepuong m yacrtora

oOpamenus. JlunHeiHass W yrioBas
CKOPOCTH. L{enTpOCTpEMUTENBHOE
YCKOpPEHHE.

aHaJM3 KU3HEHHBIX CHUTyallud, B KOTOPBIX MPOSBISETCS
OTHOCHUTEIIbHOCTh MEXaHUYCCKOTO JBHKCHMS,

HAONIIOICHWE C TIOMOINBI0  COXPAaHHBIX  aHAJIU3aTOPOB
MEXaHUYECKOTO JBH)KCHHUS TeJIa OTHOCUTEIBHO Pa3HbIX TeEl
OTCUETA;

CpaBHEHHE MYyTEHl U TPACKTOPUIl IBUKEHUS OJHOTO U TOTO KE
TeJla OTHOCUTEIBHO PAa3HbIX TEJl OTCUETA;

aHamm3 Tekcra [ammnes o0 OTHOCHUTEIBLHOCTH IBMIKCHUS,
BBITIOJTHCHUE 3a/IaHUM MO TEKCTY (CMBICIOBOE UTCHUE);
OTIPEJICIICHUE CPEIHEH CKOPOCTH CKOIBKECHHsI OpycKa WIn
JBIKECHUS IIAPUKA TTO HAKJIIOHHOM TIJIOCKOCTH;

aHaau3 W OOCYXJEHHE CHocoOOB  MPUOTMKEHHOTO
oTpeieNIeHUs MTHOBEHHON CKOPOCTH;

omnpeAeIeHUEe CKOPOCTH PABHOMEPHOTO ABMKECHUS (IIapuKa B
YKUJKOCTH, MOJICITH JICKTPUUSCKOrO0 aBTOMOOWIIS U T. 11.);
ONpEACIEHNUE MyTHU, MPONUAEHHOIO 3a JAaHHBIM MPOMEKYTOK
BPEMCHHU, W CKOPOCTH Tejla IO rpadHKy 3aBUCHMOCTH MYTH
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PaBHOMEPHOI'O ABUKEHUS OT BPEMEHU;

00CYXXJIEHHE BO3MOXKHBIX MPUHUMUIIOB JIEHUCTBUS NPHOOPOB,
U3MEPAIOIINX CKOPOCTh (CIUAOMETPOB);

BBIUMCJIEHUE IIyTM M CKOPOCTH IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JIBU)KEHHUH TEJa;

OINPEEIICHHE MPOUIECHHOIO IMyTH U YCKOPEHUS JBUKEHUS
Tena 1o rpauKy 3aBUCUMOCTU CKOPOCTH PABHOYCKOPEHHOTO
MPSMOJIMHEWHOTO ABMYKEHUS TeJla OT BPEMEHH;

ONpEeNETICHUE YCKOPEHMsI Telda IMpH PABHOYCKOPEHHOM
JBU)KEHUHU IO HAKJIOHHOM IJIOCKOCTH;

U3MEpeHHe TMepuofa M 4YacTOThl OOpalleHdus Tena IO

OKPYXHOCTH;

OIPEEIICHHE CKOPOCTH PABHOMEPHOIO JBMKEHUS Tejia IO
OKPYKHOCTH;

pelieHre  3aJad  Ha  ONPEACIICHHE  KUHEMaTHYECKHX
XapaKTEPUCTUK MEXAaHUYECKOTO JIBUKEHUS  Pa3IUUYHBIX
BH/JIOB;

pacrio3HaBaHWE€ M NPUOIMIKEHHOE OINHUCAHUE PaA3IUYHBIX
BUJIOB MEXAHWYECKOTO JIBMHKCHUSI B IPUPOJE U TEXHUKE (HA
npuMepax CBOOOJHO MaJArONIUX TeN, ABUKEHUS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIP.).

Bzaumonuerictsue
ten. (20 u.)

Ilepoiii 3axkoH HeroTroHa. Btopoit
3akoH Hprorona. Tperudl 3akoH
Herotona. IlpuHinun cyneprno3uinuu
cun. Cwuna ynpyroctu. 3akoH ['yka.
Cuna  TpeHus: cujla  TpEHUS
CKOJIbXKEHHS, CHJIAa TPEHUS MOKOA,
npyrue Buabl TpeHusa. CHila TSHKECTH
M 3aKOH BCEMHUPHOIO TATOTEHHUSI.

HaONIONCHUE C IIOMOINBIO COXPAaHHBIX AaHAJIM3aTOPOB U
00CyXXJIeHHE OIBITOB C JBW)XCHHEM TeJla MPU yMCHBIIICHUH
BIIUSIHUS IPYTUX TEJ, TPEMATCTBYIOMINX JIBUKECHUIO;

aHaau3 TekcTta lamuiaes ¢ ONMCAHMEM  MBICIICHHOIO
DKCIIEPUMEHTa,  OOOCHOBBIBAIOIIETO  3aKOH  WHEPIIUH;
BBHITIOJIHCHUE 33JIaHHUH 110 TEKCTY (CMBICTIOBOE YTCHUE);
o0CyXJIeHne BO3MOXKHOCTH BBITIONTHEHUSI 3aKOHA WHEPIIUHU B
pa3JIMYHbBIX CUCTEMAaX OTCUETA;
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Yckoperne  CcBOOOMHOTO — TaJEHUS.
JBmxxenne tiaHeT Bokpyr CounHIila.
IlepBass  xocMHuecKas  CKOpPOCTb.
Hesecomoctb 51 MIEPETPY3KHU.
PaBHOBecue MmarepuagbHON TOYKH.

AOCOJIOTHO TBEpPI0E TEJOo.
PaBnoBecne  TBEpmoro Tena  C
3aKpEIUIEHHOW  OCBIO  BpAILCHUS.

MowmenT cunbl. LIeHTp TsKecTH.

HaOMIONEHUE C TIOMOIIBI0 COXPAHHBIX AHAJIU3aTOPOB U
00CyXJCHUE MEXaHUYECKUX SBICHUM, TMPOUCXOASANINX B
cucreMe orcy€ra «Temexka» Ipu €€ pPaBHOMEPHOM U
YCKOPEHHOM JIBUKEHUU OTHOCUTEIHLHO KaOuHeTa (QU3UKH;
JNICUCTBUA C BEKTOPaMHM CHJI. BBIIIOJHEHUE 3aJaHUM I10
CJIO’)KCHUIO Y BBIYUTAHUIO BEKTOPOB;

HaOJIIOICHUE C MOMOIIBIO COXPAHHBIX AHAIM3ATOPOB W/UIIU
MPOBEJCHUE OMbBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
YCKOpPEHUSI Teja OT MPUJIOKEHHOM K HEMY CHJIBI U MacChl
Tela;

aHaJu3 U OObSICHEHUE SBJIICHUH C HCIIOJIb30BAaHUEM BTOPOTO
3akoHa Hpr0TOHA;

pelIeHre 3a/1a4 ¢ UCIOIb30BaHUEM BTOPOTo 3akoHa HbroTOoHA
Y TIpaBUJIA CIIOKEHUS CUIT;

ONpeAEIIEHUE KECTKOCTHU MPYKUHBI,

aHajM3 CHUTyallMi, B KOTOPHIX HAONIOMAIOTCS YNpPyTrue
nedopmanum, ¥ UX OOBSCHEHHE C HCIIOJIL30BAaHHUEM 3aKOHA
I'yk;

pelieHre 3aa4 ¢ UCIoyib30BaHueM 3akoHa ['yka;
WCCJICIOBAHUE 3aBUCHMMOCTH CHJIbI TPEHUS CKOJIbXKECHUS OT
CHWJIBI HOpMasIbHOTO paBieHus OOCYyXJIeHHE pe3yIbTaToB
HCCJIeIOBaHUS;

onpeneneHue kodpPuireHTa TpPeHUs: CKOJIbXKECHUS;
U3MEPEHUE CUJIbI TPEHUSI TTOKOS;

pelieHre 3aaad C MCIHOJIb30BaHUEM (OPMYJIbI IS CHIIBI
TPEHUS CKOJIbKCHUS,

aHaJIN3 JABKCHUS TEJ TOJBKO IO/ ACHCTBUEM CHIIBI TSHKECTH
— cBOOOJTHOTO TAJICHHUS,
00BbsICHEHHE  HE3aBHCHMOCTH

YCKOPEHHS]  CBOOOJHOTO
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MajIeHUs] OT MaCChI TEJa;

OIICHKA BEJIMYMHBI CHJIBI TATOTEHUS, NEHUCTBYIOIIEH MEXKTY
JIBYMS TeJlaMu (JIUTs pa3HbIX Macc);

aHaJIN3 JBWKCHHUS HEOECHBIX TeNI TIOA JCHCTBHEM CHIIBI
TATOTEHUS (c UCIIOJIb30BaHUEM JOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(GOPMALINN )

pelieHrne 3a7ad C HUCHOJb30BAaHHEM 3aKOHAa BCEMHPHOTO
TATOTEHUS U (POPMYJIIBI IJIs1 pacuéTa CUIIBI TIKECTH;

aHaJIN3 OPUTHHAIILHOTO TEKCTA, OMMCHIBAIOIIETO MPOSBICHUS
3aKOHa BCEMHPHOTO TSATOTCHHS; BBITIOJHCHHE 3aJaHHUi TI0
TEKCTY (CMBICIIOBOE UTCHHE);

HaOIOZICHUE C TIOMONIBI0O COXPAHHBIX AHAIM3aTOPOB U
oOCyXXJIeHHe OMBITOB 1O W3MEHEHUIO Beca Tejla TIpH
YCKOPEHHOM JIBFKCHUU;

aHaJM3  YCJIOBHWA  BO3HUKHOBCHWSI
Neperpy3Ku;

pelieHre 3a1a4 Ha OMpelesicHHe Beca Tella B Pa3IUYHBIX
YCIIOBHSIX;

aHaJIu3 CUJI, IEHCTBYIOLIUX Ha TEJO, MOKOSIIEeCs Ha OTIOPE;
OIIPENICTICHNE IIEHTPA TSHKSCTH PA3IUYHBIX TEIL.

HCBCCOMOCTH 141

3aKoHbI
coxpanenus. (10 4.)

Nmnynec Tela. N3menenue
uMIyasca. Mmmynsc cwibl.  3akoH
COXpaHEeHHUS UMITyJbca. PeakTuBHOE
NBIKEeHHE. MexaHnudeckas pabora u
MOIITHOCTh. PaboTa CcuiI TIKECTH,
ynpyroctd, Tpeaus. CBsi3b SHEPTUU U
pabotel.  IloTeHnManbHas SHEPrus
Tena, TOTHATOTO HaJ[ TIOBEPXHOCTHIO
semuu. lloreHnmanpHass  DHeEpPrus

HaONIONEHUE C TIOMOIIBIO COXPAHHBIX AHAJIU3AaTOPOB U
o0CyXJ€HUE  ONBITOB, JEMOHCTPUPYIOUIUX  Mepeaady
MMIyJbCca MPU B3aUMOJCWUCTBUM TEJN, 3aKOH COXPaHCHUS
UMITyJIbCa TIpU  aOCOJIIOTHO  YNPYrOM U HEYNPYTroM
B3aMMOJCHCTBUU TEII;

AHAJIN3 CUTYallU B OKPYXKAIOLIEH KU3HU C UCIOJIb30BAHUEM
3aKOHA COXPAHEHHUSI UMITYJIbCA;

pacrno3HABaHUE SIBIICHUS PEAKTUBHOTO JABHWKECHUS B MPUPOJIE
n Texauke (MC — Guosiorus);
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cxaron mnpyxuHbsl. KuHetnueckas
sHeprud. Teopema O KHMHETHYECKOM
DHEPTHH. 3aKoH COXpaHEHMs
MEXaHUYECKOW SHEPTHH.

® [PUMCHEHHE 3aKOHA COXPAaHCHUS HMIIYyJIbCa IS pacyéra
PE3YJIBTaTOB B3aUMOJICUCTBUA T (Ha MPUMEpax HEYyNpyroro
B3aMMOJICVCTBUS, YIPYroro HEHTPAIbHOTO B3aUMOJICUCTBHS
JIByX OJIMHAKOBBIX T€JI, OJTHO U3 KOTOPBIX HEMOJBHKHO);

® pEIICHHE 33Ja4 C UCIOJIb30BAHUEM 3aKOHA COXPAHEHUS
HMMITYJIbCA;

® orpezeneHue padoThl CUJIbI YIPYTOCTH MPU MOABEME TPy3a C
MCIOIb30BAHUEM HETOABUKHOIO U MOJABUAKHOTO OJIOKOB,;

® 3MEpPEHUE MOIIHOCTH;

® U3MEPEHUE MTOTEHIIUAJIbHOU SHEpPruu YIIPYTO
nehopMUPOBAHHON MPY>KUHBI;

® U3MEPEHHWE KUHETHUYECKOW DJHEPruv Teja Mo JJIMHE
TOPMO3HOIO My TH;

® DSKCIEPUMEHTAIBHOE CPAaBHEHHE M3MEHEHUS MOTEHIMAIbHON
M KHHETUYECKOM DHEPrul Tejla MNpu JBWKECHUM IO
HAKJIOHHOM MJIOCKOCTH;

® DOKCIICpUMEHTAaJbHAsl  MPOBEPKA  3aKOHA  COXPAHCHUS
MEXaHWYECKOW SHEPTUU IIPU CBOOOTHOM MaJCHUU;

® [PUMEHEHHWE 3aKOHa COXPAHCHMS MEXaHWYECKOW B3HEpPruu
IUTsl pacu€Ta MOTEHIHAIBHON U KUHETHYECKOM SHEPTU TENa;

® DpCIICHWE 33Ja4 C UCIOJIb30BAHUEM 3aKOHA COXPAaHCHUS
MEXAHUYECKOW YHEPTHH.

Pasznen 9. Mexannuecku

e KoJie0aHus M BOJIHBI (15 4.)

Mexanuueckue KonebarenbHoe JBUKEHUE. | ® HAOMIONEHWEe C TIOMOIIBI0 COXPAaHHBIX  aHAJIM3aTOPOB
koneOanus. (7 4.) | OcHOBHbIE XapaKTEPUCTUKHU KoJIeOaHUM MO JACHCTBHEM CHJI TSDKECTH W YIPYTOCTH H
KOJICOaHMi: EPUO/, 4acToTa, oOHapykeHue oJOOHBIX KOJIeOaHU B OKPY>KAIOIIEM MHPE;
aMIuiutyga.  Maremaruueckuii M | @ aHajIu3 KoJieOaHUM rpy3a Ha HUTH U Ha TIPYXKUHE,
Py KUHHBIN MasiTHUKH. | ® ONpeNeiIeHNe 4YacTOThl KOJeOaHW MaTeMaTH4eCKOoro |
[IpeBparienue YHEPTUHU npu IPY>KMHHOTO MasiTHUKOB;
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KoJIe0aTeTbHOM JIBH>KCHUH. HaOMIONEHUE C TIOMOIIBI0 COXPAHHBIX AHAJIU3aTOPOB U
3aryxaroue KoseOaHusl. 0OBsICHEHUE SIBJICHUSI PE30HAHCA;
BrinyxneHHbie KOJIeOaHMsI. UCCIIeIOBaHUE 3aBUCUMOCTH nepuosa KoJeOaHui
Pe3onanc. MOJIBELICHHOTO K HUTH Ipy3a OT JJIMHBI HUTH;
MpOBEpKa HE3aBHUCHMOCTH TIepuoja KoneOaHuil Tpy3a,
MOJIBEIIEHHOTO K JIEHTE, OT MacChl Ipy3a;
HaONIONCHUE C TIOMOIIBI0 COXPAaHHBIX AaHAJIN3aTOPOB U
00CyXJ€HHUE ONBITOB, JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
neproaa KoiaebaHui mpyKMHHOTO MasiTHUKA OT Macchl Tpy3a
U )KECTKOCTHU TIPYKUHBI,
MIPUMEHEHUE MAaTEMaTUYECKOTO U MPYKUHHOTO MasiTHUKOB;
B KayecTBe MOJEJIEH i1 OINHCaHUs KojJeOaHui B
OKPY>KaroIIeM MUPE;
pelieHune 3a7ay, CBA3AHHBIX C BBIUMCICHUEM WIU OIEHKOM
JacTOTHI (TIEproa) KoJeOaHHI.
Mexanuyeckue CBoiicTBa  MEXaHUYECKUX  BOJIH. oOHapyXeHUE W aHAJIN3 BOJHOBBIX SIBJICHUN B OKPYXKaIOIIEM
BOJIHBL. 3BYK. (8 4.) | JlirHa BoiHBI MexaHnueckue BOJIHBI MHUPE;
B TBEPAOM Telle, CEUCMUYECKUE HAOMIOZICHHE C TOMOINBI0  COXPaHHBIX  AHAJU3aTOPOB

BOJIHBL. 3ByK. IpOMKOCTH 3ByKa u
BbICOTa TOHA. OTpaxeHHe 3ByKa.
WHudpa3Byk U yapTpa3ByK.

pacrpoCcTpaHeHHs] TPOAOJIBHBIX M IONEPEUYHBIX BOMH (Ha
MOJCNIM) M OOHapy)KCHHE AaHAJOTHYHBIX BHJIOB BOJH B
MpUpojie (3ByK, BOJISIHBIC BOJIHBI);

BBIYUCJICHUE JIJIMHBI BOJIHBI U CKOPOCTH PaCIpOCTPAHCHUS
3BYKOBBIX BOJIH;

OKCIICPUMCHTAJIBHOC OIIPpCACICHUC I'paHuI] HYaCTOTHI
CJIBIIIUMBIX 3BYKOBBIX KOJIe6aHI/II>'I;
Ha6J'IIOIICHI/Ie C INOMOHOIbKO  COXpPAaHHBIX  aAHAJIM3aTOPOB

3aBUCUMOCTH BBICOTHI 3ByKa OT 4YacTOThl (B TOM 4YHUCJE C
HCITOJIb30BAaHUEM MY3bIKIbHBIX WHCTPYMCHTOB)
HaOmogeHne ¢ mOMONIIBI0  COXPAaHHBIX aHAJIM3aTOPOB M

48




OOBSICHEHHE SIBJICHHSI aKyCTUUYECKOTI'O PE30HAHCA;

aHaJIN3 OpPUTMHAIILHOTO TEKCTa, HNOCBSALIEHHOTO
WCIIOJIb30BAaHUIO 3ByKa (WM YIbTpa3Byka) B TEXHUKE
(axoN0oKalus, yABTPa3BYK B MEIULIMHE U JIp ); BBIIIOJHEHUE
3aJIaHUM 10 TEKCTY (CMBICIIOBOE YTEHHE).

Paznen 10. D1eKTPOMArHUTHOE MOJI€ M 3JIEKTPOMATrHUTHBIE BOJHBI (10 41.)

DNEKTPOMArHUTHO | DIEKTPOMarHUTHOE II0JIE. | ® TOCTPOEHUE PACCYKJIECHUI, 0OOCHOBBIBAIOIINX B3aUMOCBA3b
e noJie U | DIEKTpOMarHuTHBIE BOJIHBI. AIIEKTPUYECKOTO M1 MAarHUTHOTO TOJIEH;
DIIEKTPOMAarHuTHbl | CBOWCTBA JJIEKTPOMATHUTHBIX BOJIH. | ® S3KCIEPUMEHTAIBHOE U3YYEHHE CBOMCTB JIEKTPOMArHUTHBIX
€ BOJIHBI. (6 4.) [Ilkana 9JIEKTPOMAarHUTHBIX  BOJIH. BOJIH (B TOM YHCJIE C TIOMOII[bI0O MOOMIIBHOTO TeNe(OHa);
Hcnonb3oBaHue DIEKTPOMArHUTHBIX | ® aHAJIW3 PEHTTEHOBCKUX CHUMKOB YEJIOBEYECKOIO OPraHU3Ma;
BOJIH JUISL COTOBOM CBSI3U. | ® aHaJHN3 TEKCTOB, OMKCHIBAIOIINX MPOSBIICHUS
DNeKTpOMarHuTHas MTPHUPO/A CBETA. AIIEKTPOMArHUTHOIO  M3JYy4Y€HUs B  MPUPOAE:  KUBbIE
Cxopoctb cBeTa. BoHOBBIE CBOMCTBA OpraHu3Mbl, U3Ty4eHUs1 HEOECHBIX TN (CMBICIOBOE YTEHHE);
CBETa. ® DAcno3HaBaHWE W  AHAJIU3  pa3IMYHbIX IPUMEHEHUU
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE;
® pEILIEHHUE 33/1a4 C HCIOJIBb30BaHUEM (HOPMYI Il CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, IJIMHBI BOJHBI U YaCTOTHI CBETA.
OnexkTpoMarHuTHa | OMbBITHI Dapajes. SBnenue | @ OnbITEI 0 HCCIENOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHOM
1 MHAYKIMSL. (4 4.) | 2IeKTpOMarHuTHOM UHAYKIUH. WHIAYKIUU:  HCCIEAOBAHME  W3MEHEHUM  3HAYeHUs U

[IpaBuno Jlenua. DnekTporeHeparop.
Croco0Obl MOTyYeHUs ANEKTPUUECKON

DHEPIUHU. DneKkTpocTaHIuU Ha
BO300HOBIISIEMBIX HMCTOYHHMKAX
SHEPTHH.

HaIIPpaBJICHUA HHAYKOHNOHHOI'O TOKA.

Pa3nen 11. CBetoBblIe siBjieHust (15 4.)

3aKOHBI
pactpoCcTpaHCHHS
cBera. (6 4.)

HNcrounuku ceera. JlydeBass Momenb
cBeTa [IpssmonuneriHoe
pPACIPOCTPAHEHHUE CBETA. 3aTMECHMS

HaAOJIIOJICHUE C TIOMOIIbI0 COXPAHHBIX aHAJIM3aTOPOB OIBITOB,
JTIEMOHCTPUPYIOIIUX SIBIICHUE MPSIMOJIMHENHOTO
pacnpocTpaHeHus cBeTa (BOSHUKHOBEHHE TEHH U MOJIYTEHHU),
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Connua u Jlynsl. OTpaxkeHue cBeTa.
[Inockoe 3epkano. 3aKOH OTpa)KeHUs

Y UX MHTEPIIpETaIys ¢ UCIOIb30BAHUEM TMOHSATHUS CBETOBOTO
ny4a;

OOBSCHEHHE W MOJACIHPOBAHUE COJIHEYHOTO W JIYHHOTO
3aTMEHUM,

UCCJICIOBAaHUE 3aBUCUMOCTU YIJIa OTPaXEHHUS CBETOBOIO
Jy4a OT yIJia maJeHus;

M3yYEHHUE CBOMCTB H300paxeHUs B IUIOCKOM 3€pKalie ¢
WCMOJIb30BAHUEM CXEMAaTUYECKUX PHUCYHKOB B TOM YHCIIE
penbeHBIX;

HAOJIFOJICHHE C TIOMOIINBIO COXPAaHHBIX aHAJIM3aTOPOB U
OOBSCHCHHE OIBITOB II0 TIONYYCHHUIO HM300pAKCHUN B
BOTHYTOM M BBIITYKJIOM 3€pKajax;

HAOIIOZICHUE C TIOMONILIO COXPAHHBIX AaHAIM3aTOPOB U
OOBSCHEHUE OIBITOB IO MPEIOMIICHHIO CBETa Ha TPAHUIIE
pa3IUYHBIX Cped, B TOM YHCIE OMNBITOB C IOJIHBIM
BHYTPEHHHUM OTPaKCHUEM;

HCCJICIOBAHUE 3aBUCUMOCTH yIjla TPEIOMIJICHUS OT yIjia
MAJEHHUS CBETOBOIO JIy4a HA TPAHUILIE «BO3AYX—CTEKIIO»;
pacno3HABAHUE SIBJICHUM OTPAKCHUS U MPEJIOMIIEHHUS CBETA B
MOBCEHEBHOM JKH3HHU;

aHaJu3 U OOBSICHEHHE SIBJICHUS ONTUYECKOTO MUPAXKa,
pelIeHUE 3a7a4 C HCIIOJIb30BAHMEM 3aKOHOB OTPAXKEHUS U
NPEJIOMJIEHHS CBETA.

JInn3sl
ONITUYECKUE
npuOopsbl. (6 4.)

ceera. lIpenomieHue cBera. 3akoH
IIPEJIOMIICHHSI  CBETA. [Tonnoe
BHYTPEHHEE  OTpPaXEHUE  CBETa.
Hcnionp3oBanue BHYTPEHHETO
OTpaXXeHUs B ONTUYECKUX
CBETOBOJIAX.

JluH3a, xo@ Jyyed B  JIMH3E

Onruueckas cucrema. OnTuyeckue
npuOopkl: ¢doToanmapar, MUKPOCKOI
U Tejieckomn. IJa3 kak onTudeckas
cucrema. bimzopykocTh 51
JalIbHO30PKOCTb.

MOJIy4YeHUE H300paXeHU C TOMOIIBID coOuparoen u
pacceuBarolie JuH3 (MIPUMEHEHUE TpPaBUI MOCTPOCHHUS
N300pa)KEHUH C TOMOIIBIO JIMH3 HA TOTOBBIX YEPTEXKAX);
ornpeneneHne (POKyCHOrO PacCTOSHUSA W ONTUYECKOW CHJIbI
coOMparoIei JTUH3HL;

aHauu3 YCTPOMCTBA W NPUHUMUIIA JEUCTBUA HEKOTOPBIX
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ONTHYECKUX  MPUOOpPOB:  (Qoroammapara, MHUKPOCKOTA,
teneckona (MC — Ouonorusi, acTpOHOMHUS);
aHaMM3  SIBJICHWA  OMU30PYKOCTH W JNallbHO30PKOCTH,
npuHImna aeicTeus oukoB (MC — Ononorus).
Paznoxenne Paznoxxenne Genoro ceera B CHEKTP. HaOMIOZICHUE C TIOMONIBIO  COXPAHHBIX  AHAIM3aTOPOB
o6emoro cBeta B | OmbITHI Herotona. Crnoxxenue pasnokeHus OeIoro CBeTa B CIIEKTP;

cnektp (3 4.)

CIIEKTpaJIbHBIX LBETOB. Jlucmepcus
CBeTA.

HaOJNIONEHUE C TIOMOIIBI0 COXPAaHHBIX AHAJIU3aTOPOB U
OOBSCHEHUE OIBITOB IO TMOJYy4YEHHUI0 OeJIoro cBeTa IMpHu
CJIOKEHUU CBETA Pa3HBIX I[BETOB;

MPOBEJICHNE M OOBSICHEHHE OIBITOB IO BOCHIPHUATHIO IIBETA
MIPEAMETOB IPH MX HAONIONCHUH 4Yepe3 IBETOBbIC (DUIIBTPHI
(LIIBETHBIE OYKH).

Pasnen 12. KBanToBble siBjieHus (17 4.)

Hcenyckanue 51
IIOIVIOLIEHUE CBETA
aToMoM. (4 4.)

Omnsitel. Pezepdopaa m nnanerapHas
Mozaens aroma. Moxens aroma bopa.
Hcnyckanue u IONIOLIEHUE CBETa
aTOMOM. KBanThI JIuneruarsie
CIIEKTPBL.

® Oo0CyXJIeHHe IIeM OmbITOB Pe3epdopna mo ucciaeaoBaHUIO

aTOMOB, BBIJBM)KCHUE THUIOTE3 O BO3MOXKHBIX pPE3yJbTarax
ONBITOB B 3aBUCUMOCTH OT MPEANOJIAraéMoro CTPOCHUS
aroMoB, (OPMYJIUPOBAHKE BBIBOJOB U3 PE3YJbTAaTOB OIBITOB
OOcyxaeHre MPOTUBOPEUUiA TIJIaHETAPHOW MOJIEIN aToMa U
OCHOBaHMI i TUroTe3sl bopa o cranmMoHapHBIX OpOUTaxX
AIEKTPOHOB;

HaOIOJEHUE C TIOMOLIbIO COXPAHHBIX  AHAJIM3aTOPOB
CIUIOIIHBIX Y JINHEHYATBIX CIEKTPOB U3IYUYEHHUS PA3IMUYHBIX
BEILIECTB;

00bsICHEHUE JIMHEHYATHIX CIIEKTPOB U3JTYUYECHHUSL.
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Crpoenue PamnoaktuBHocts Anbda, Oeta- u 00CY)XJIEHUE BO3MOXHBIX THUIIOTE3 O MOJAEIAX CTPOCHHUSA
aTOMHOIO  fjpa. | ramma U3IIy4YECHHUS. Crpoenue anpa. OnpezeneHue cocrana siiep 1o 3aJaHHbIM MacCOBBIM U
(6 4.) aroMHOro sapa. HykioHHas monenb 3apAIOBBIM YHCJIaM M MO TMOJIOKEHHIO B MEPUOJUYECKOM
aTOMHOTO saapa. N3o0TtomBL. cucreme 31eMeHToB (MC — xumus);
PanuoaktuBHbIE MIpEeBpalLCHHS. aHaJIM3 W3MEHEHMsI cocTaBa sapa W €ro IIOJIOXKECHHUS B
Ilepuon mnonypacnama.  [ewcTBus NEPUOAUYECKON cucTteMe npu apaguoaktuBHoctn (MC —
PAaAMOAKTUBHBIX  U3JIy4YEHUH  Ha XUMU);
YKUBBIC OPTaHU3MBI. UCCJIEIOBaHUE TPEKOB auyacTHULl MO TOTOBBIM (oTorpadusim
WM MOZEJISIM;
oOHapy)KeHUE M M3MEPEHHE paJHalMOHHOIO (oHa C
IIOMOUIBIO JO3UMETPA, OLIEHKA €r0 NHTEHCUBHOCTH;
aHanu3 OWOJIOTMYECKUX HW3MEHEHMM, NPOUCXOIAIINX 0]
JNEUCTBUEM PaAOAKTUBHBIX M3inyueHuit (MC — Ouosnorus);
UCIIOJIb30BAHUE PAJMOAKTUBHBIX M3IYyYEHUH B MEAMIIMHE
(MC — Guomorus).
SAnepHbie SAnepHbie pEeaKIuH. 3aKOHBI pelIeHre 3aJad C HUCIOJIb30BAHUEM 33aKOHOB COXPAaHEHHS

peakuuu. (7 4.)

COXPAHEHMS 3apsI0BOIO U MacCOBOTO
yucen. OHEPrus CBSA3M aTOMHBIX
saep. CBsi3b MacChl W DHEPrum.
Peaknuu cuHTe3a W neneHus saep.
Ncrounuku sHeprun ConaHua v 3BE3I.
SnepHas sHEpreTUka.

MAacCCOBBIX U 3apsAJOBBIX YMCEII HA ONPENCICHUE PE3YIbTATOB
SIIEPHBIX peaKLNii; aHaJIn3 BO3MO>XHOCTH 1580071
HEBO3MOXXHOCTH SIJICPHOU pEaKIINK;

OIICHKAa SHEPTUU CBS3U sIEp C HCIOJIb30BaHUEM (hOPMYIIbI
OWHIITENHA;

o0CyXXJIeHWE TIePCIEKTUB WCIOIb30BAHUS YIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A;

o0CyXJeHUE TPEUMYIIECTB U HSKOJOTHYECKUX IpoOieMm,
CBSI3aHHBIX C siaepHoi dHepreTrkor (MC — 3KoI0THS).

IToBTOPHUTEIBHO-0000IIAXOIIIMI MOAYJIb (5 4.)

Cucremarusanusa u
00001IeHNE
IPEIAMETHOTO

O06o01eHne coaepKaHus KaXa0ro U3
OCHOBHBIX Pa3ZelioB Kypca (DH3UKH:
MEXaHHYECKUE, TEILJIOBBIE,

® BBINOJHECHUE YUEOHBIX 3aJJaHU, TPEOYIOIIUX AEMOHCTpaIuu

KOMIIETEHTHOCTEM, XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PAMOTHOCTh: IPUMEHEHHMS ITOJIYYEHHBIX 3HAHUM  JUIS
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COJICPIKAHHMS
OIbITa

u

NEeSATENbHOCTH,
IpUOOPETEHHOTO
npu U3yYEHUU

BCETO
busuku

Kypca

AIIEKTPOMAarHUTHBIE, KBAHTOBbIE
sBieHusl. HaydHblii METOJ MO3HAHUSA
U ero peanu3amus B (PUIUUIECKUX
uccienoBanusx. CpsaA3p (U3UKH H
COBPEMEHHBIX TEXHOJIOTHI B 00JIaCTH
nepenayd MH(OpMaIK, SHEPTreTUKe,
TpaHCIOpTe.

Hay4qHOTO 00BsICHEHUS (U3UYECKUX SBICHUIN B OKPYKAIOIIEH
MpUPOIE W TIOBCEAHEBHOM KW3HM, a TAaKXE BBISBICHUS
(U3UYECKUX OCHOB psia COBPEMEHHBIX TEXHOJOTHUIA;
MPUMEHEHUS OCBOCHHBIX DKCIIEPUMEHTATBHBIX YMECHHUU IS
ucciaenoBaHus (U3NYECKUX SBICHWW, B TOM YHCIE IS
MIPOBEPKH TUIIOTE3 U BBISBICHUS 3aKOHOMEPHOCTEH;
peleHrne pacuyéTHBIX 3a7ad, B TOM YHCJIC MPEATOIararnnx
UCTIONB30BaHUE (PU3NICCKOW MONEIM W OCHOBAaHHBIX Ha
COJIEP’)KaHUM PA3IIMYHBIX Pa3/IeNIOB Kypca (PU3HKY;
BBITIOJTHEHNE W 3allldTa TPYNIOBBIX WM WHIANBUIYaTbHBIX
IIPOEKTOB, CBSI3aHHBIX C COMEPKaHNEM Kypca (PU3UKH.
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