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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mno mpenvery «®Pusznka» Ha YpPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHMsI COCTaBjeHa HAa OCHOBE IMOJIOKEHUW M TpeOOBaHWI K pe3yjbTaTam
OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOM 00Opa30oBaTEIbHOW IMPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, TpeAcTaBieHHbIx B DOI'OC OO0, denepanbHOI
aJanTUPOBAHHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 00I1Iero oO0pa3zoBaHUs
st cnaboBuaamux odyvaronuxes (Bapuant 4.2 ®AOII O00), a takxe ¢ y4eTom
®enepasibHOl paboueld mporpamMmbl BOCIUTAaHUS W KOHLENLUU IPENOJaBaHUS
y4yeOHoro npeamera « Pu3nKa.

CopepxaHue mnporpaMmbl 10 (U3MKE HAOpaBleHO Ha (popMupoBaHHUe
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYyYarolUXCsi M OpTraHU3alUi0 H3y4eHUs
Gbu3MKN Ha JEATEIBHOCTHOM OCHOBe. B mporpamme mo (U3HKE YYHUTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mnpeaMera B peanusanuu TpeboBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOYy4YEeHHS, a TaKxKe
MEXMPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no (u3MKe ycTaHaBIMBAET paclpeiesieHne yuyeOHOro marepuaia
no rogaM oOydeHus (MO KjaccaM), MpeajiaraeT MPUMEPHYIO MOCIEA0BATEILHOCTh
M3YYEHHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COJIEP/KaHUs U yu€Te

BO3PACTHBIX, 3pUTEIBHBIX U ICUXO(PHU3NOIOTHUECKUX 0COOCHHOCTEN 00yHarOIIXCsl.

O01mas xapakrepucTuka yue0Horo npeamera « Ousnka»

Kypc ¢usukun — cucremoobpa3yrommii ajis €CTeCTBEHHOHAYYHBIX YYEOHBIX
MIPEMETOB, TTOCKOJIBKY (DM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE IIPOIIECCOB M SIBJIICHUA,
M3y4aeMbIX XHUMHUEH, OMO0JIOTHEN, acTpoHOMUeH u ¢usnueckoii reorpadueii. Gusnka
— 3TO OpeAMEeT, KOTOPhIM HE TOJBKO BHOCUT OCHOBHOW BKJaJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO U MPEIOCTaBIsET HauboJee sicHble 00pas3Iibl

MMPUMCHCHUA HAY4YHOI'O MCTOJA IIO3HAHHA, T € crocoba IMOJIYUCHHA OOCTOBCPHBIX



3HaHWi o mupe. Hakownen, ¢pu3mka — 3TO MpEAMET, KOTOPBIA HAPALY C APYTUMH
€CTECTBEHHOHAYYHBIMU TPEIMETaMH JOJKEH JaTh OOYyJaroUuMCs TMPEACTaBICHHE
00 YBJIEKATCIHPHOCTH HAYYHOTO HCCIASAOBAHUS U PAJAOCTH CaAMOCTOSATEIBHOTO
OTKPBITUSI HOBOTO 3HAHUS.

Onna w3 rIaBHBIX 3a7a4 (U3UYECKOro 00pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOH TIpPaMOTHOCTH H
MHTEpeca K HayKe Y OCHOBHOW MaccChl 00y4aronuxcs, KOTOpbIe B JaidbHEeM OyayT
3aHSATHI B CaMbBIX pa3sHOOOpa3HbIX cdepax nearenbHocTH. Ho He MeHee BakKHOM
3aJaucii SBJISCTCS BBISBIICHHC M IIOJTOTOBKA TAIAHTIWBBIX MOJIOJABIX JIFOACH s
MPOJOJIKEHUS 00pa30BaHUs M JalibHEWIe npodecCUOHANIBHOW NEeITeILHOCTH B
00JIaCTH €CTECTBEHHOHAYYHBIX HCCIICIOBAHUN M CO3JaHUU HOBBIX TEXHOJIOTHIA.
CornacHO  TPUHATOMY B MEXIYHapOJHOM  COOOIIECTBE  OIpPEEICHUIO,
«EcTecTBeHHOHayYHasi TPaMOTHOCTh — OTO CIOCOOHOCTH 4YeJOBeKa 3aHUMaTh
AKTUBHYIO TPXKJIAHCKYIO TIO3HMIIMI0O I10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCaM,
CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, M €ro TOTOBHOCTh HHTEPECOBATHCA
€CTECTBEHHOHAYYHBIMU UJICSIMU.

Hay4Ho rpamMOTHBIN YEIOBEK CTPEMHTCS y4acCTBOBATh B apryMEHTHPOBAHHOM
00CYXIEHUH MPOOJIEM, OTHOCAIIUXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHSM, YTO

TpeOyeT OT HETO CJICAYIONINX KOMIETEHTHOCTEH:

° HAay4YHO OOBSICHSITH SIBJICHUA,
° OLCHUBATH U ITIOHUMATb OCOOECHHOCTH HAaY4YHOI'O UCCJICAOBAHMA,
. HHTCPHPCTUPOBATL JAHHLIC M HMCIIOJbB30BATbh HAYUYHBIC NOKA3aTCIbCTBA

JUTSI TIOJTYYEHUST BBIBOJIOBY.

N3yyenne ¢u3uku CrmocoOHO BHECTH pEIIANIMKA BKIad B (hopmMupoBaHue
€CTECTBEHHOHAYYHOH TPaMOTHOCTH 00YYaIOIIUXCS.

KoppekimonHo-pa3BuBaromuii  moTeHuan ydeOHoro mnpeaMera «Dusmkay
oOecrieunBaeT TPEOJOJICHUS  OOYYAIONIMMUCS  CICAYIONIMX  CHeru(UIecKux
TPYJHOCTEMN, 00YCIIOBIEHHBIX CJIa00BUICHUEM:

. OTCYTCTBHE y  TIOJIaBIIAIOMIETO  OONBIIMHCTBA  OOYYArOIIUXCS

BO3MOXXHOCTH CaMOCTOATCIBHO H 6BICTpO BbIABJITL TIPU3HAKHU (1)I/ISI/IIIGCKI/IX



00BEKTOB, yCTaHABJIMBATh PE3yJbTAaThl M OCOOCHHOCTH TPOTEKAHMS (PU3NUECKHUX
MPOLIECCOB C MTOMOIIBIO 3PCHHS,;
. 3aMEJICHHOCTh W (ParMEHTApHOCTh BOCHPUATHSA, HEBO3MOXKHOCTh

MCJIOCTHOI'O BOCHIPUATHUA pAOdA O6’I>CKTOB;

. HeC(HOPMHUPOBAHHOCTD WIIM UCKAXEHHOCTH PsAJla IPEICTaBICHUI;

. HU3KUN YpPOBEHb Pa3BUTHS MEIKOW MOTOPHKH, 3PUTEIHbHO-MOTOPHOM
KOOpAWHAIINY;

. y3KHUM Kpyro3op M HEJAOCTATOYHBIA Il ONUCaHUS (U3UUYECKUX

00BEKTOB, ITPOIIECCOB U SBJICHUHN CIOBApHBIN 3arac;
. 0eTHOCTh BOOOpaKEHUSI.
[IpeonosieHne yKa3aHHBIX TPYAHOCTEH TOJKHO OCYIIECTBISATHCS HA KaXIOM

YPOKE YUUTEJIEM B MPOLECCE TPAMOTHO OPraHU30BaHHOM KOPPEKLIMOHHOM padoTBhI.

Hean u3zyuyenus yueOHOro npeamera «ODu3nka»

[enun nzyyenus: yueOHoro npeamera «Pu3nkay Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs:

. MpUOOpPETEHUE HMHTEpEca U CTPEMJICHUS OOYydYarolIuXcsi K HAaydYHOMY
W3YYEHUIO MIPUPOIbI, PA3BUTHE UX WHTEIUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE TMPEACTABICHUM O HAYYHOM METOAE T[O3HAaHUI U
(hopMHUpPOBaHUE UCCIIEA0BATEIHCKOTO OTHOIICHHS K OKPY KAIOIIUM SBICHUSIM;

. dbopMHpOBaHWE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTara W3y4CHHS
OCHOB CTPOCHHMS MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

. (dbopMHpoBaHUE MPEICTABICHUNA O POJIU (PUMUKHU ISl PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTU;

. pa3BUTHE  MPEACTAaBIEHUH O  BO3MOXHBIX  cdepax  Oynyuien
mpodheCCHOHAIBHOM  ACATEIBHOCTH, CBS3aHHOH ¢  (DU3UMKOM, TOATOTOBKA K
JanbHeNeMy oOy4eHH!IO B 3TOM HAMpPaBIICHUU.

JlocTikeHne STUX 1ieJie Ha YpOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs

oOecrneynBaeTcs PCHICHUEM CICAYIOINMX 3aaaY4.



. npuoOpeTeHue 3HaHWM O JUCKPETHOM CTPOCHHMU BEIIECTBA, O
MEXaHUUYECKHUX, TEIJIOBBIX, AEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. npruoOpeTeHNe YMEHUI OMUCHIBaTh U OOBICHATH (PU3NYECKUE SIBICHUS C
HCIIOJB30BaHUEM MOJTYyUYCHHBIX 3HAHUM;

. OCBOCHHME METOJIOB pEIICHUsS] MPOCTEHIIMX pacyeTHbIX 3aJad C
UCIOJIb30BaHUEM (PU3UYECKUX MOJIEIICH, TBOPUECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX
3azay;

. pa3BUTHE yMEHUW HaOMI0aTh NTPUPOJHBIC SBJICHUS U BBIIOJHATD
ONbITHI, J1A0OpAaTOpPHBIE pabdOTBl U  3KCHEPUMEHTAIbHBIE HCCIEHOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB;

. OCBOCHHE IPUEMOB PabOThI ¢ HH(MOpMaIel GU3NIECKOTO COACPIKAHNUA,
BKJIIOYass MHGPOPMAIMIO O COBPEMEHHBIX JOCTHXKEHUAX (U3UKHU; aHaU3 W
KPUTHUYECKOE OIICHUBaHUE WH(OpMAINY;

. 3HAKOMCTBO €O  cdepaMH  NPOPECCUOHANBHON  JESATENbHOCTH,
CBSI3aHHBIMM C (PU3BUKON, U COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (HPU3UYECKON HAYKH.

Koppekunonssie 3a1auu:

. PasBuTne 3pUTENBHOrO, 3PUTENIBHO-OCA3ATEIIBHOIO U CIIyXOBOT'O
BOCIIPUATHS.

. Pa3BuTHE NpOU3BOIBLHOIO BHUMAHMSL.

. PasButHe u KOppeKLHs NaMATH.

. PazButne u KOppeKys MbICIUTEIBHON AEATEIBHOCTH.

. [Ipeononenue BepOamu3ma.

. Pa3BuTre MOHOIOTHYECKON pEUH.

. OO6oranieHue akTUBHOTO U MACCUBHOTO CJIOBaps, GOPMUPOBAHHE HOBBIX
TTOHSITUH.

. @OopMHUPOBAaHUE HABBIKOB 3PUTEIBHOTO, 3PUTEIBHO-0CA3ATENBHOTO M

CIIYXOBOI'O aHaJIn3a.



. ®opMHUpPOBAaHUE HABBIKOB OCSI3aTENbHO-3PUTENLHOTO O0CIENOBaHUS U
BOCHPUATHS I[BETHBIX UM YEPHO-OETBIX (KOHTPACTHBIX) PENbePHBIX M300paKeHHI
(wumrocTpanui, cxem, MakeToB, YEPTEKHBIX PUCYHKOB, Tpa(UKOB U T.I1.).

. @opMHpOBaHUE CHEUUATBHBIX TPUEMOB OOCIEAOBAHMS U M300paXKeHUs
U3y4aeMbIX 00BEKTOB JJOCTYIHBIMU CIIOCOOAMHU.

. @opMHUpPOBaHUE, YTOUYHEHUE WM KOPPEKUHS MPEACTABICHUA O

IIpeAMETax U MPOLECCax OKPYKAOIIEN JEHCTBUTEIBHOCTH.

. Pa3BuTne MeIKOM MOTOPUKH U 3PUTEIIBHO-MOTOPHON KOOPAUHALMU.
. COBEpIICHCTBOBAHWE  YMEHHUS  3PUTEIBHOM  OPHUEHTHPOBKM B
MHKPOIPOCTPAHCTBE.

Mecto yuyeOHOro npeamera « usuka» B y4eOHOM ILIaHe

B cootBerctBun ¢ ®I'OC OO0 ¢dusuka sBisieTcss 00s13aTeIbHBIM MPEIMETOM
Ha YpOBHE OCHOBHOTO 00I1Iero oopasoBanus. JlaHHas mporpaMma npeaycMaTpruBaeT
n3yuenune pusnku Ha 6a30BOM ypoBHE B 00beme 238 vacoB 3a Tpu roja (Bapuanrt 1
AOOIT O0OO) - o6yuenus mo 2 yaca B HEJCIO B 7 U 8 Kjaccax U M0 3 4 B HEJICHIO B
9 knacce. Bapuant 2 AOOOIT OOO - o0yuenus o 2 yaca B HeJIE0 B 8 u 9 kiaccax

u o 2 4 B Heaenro B 10 xiacce.

COAEPKAHUE YYEBHOI'O ITPEIMETA «®U3UKA»
8 kinace

Paznen 1. ®u3uka u ee poJib B NO3HAHUU OKPY/KAKOIIEro MUpA.

®duzrka — Hayka o npupoae Ssnenus npupoasl (MC1) Ousnueckue sABICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

®duznueckre BenuUMHbL. V3Mepenue ¢uiznueckux BeauduH. Puznyeckue
npubopsl. [lorpenHocTs n3MepeHuit. MexxayHapoHasi CUCTEMa eANHUII.

Kak ¢usnka wu Jpyrue ecTeCTBEHHbIE HayKd H3Y4alOT TPUPOLIY.
EcTecTBeHHOHAyuyHBIi METOJ IIO3HAHUS: HAOJIOJIEHUE, [IO0CTAaHOBKA HAy4YHOTO
BONPOCA, BBIABKEHHE TUIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHHE

HaOronaemoro siBjeHus. Onucanue PU3NUEeCKUX SBJICHUHN C TTIOMOIIBIO MOJIETIEH.



JlemoHcTpanum.

1. MexaHn4deckue, TEIUIOBBIE, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE
SABJICHUS.
2. duznveckre NpudOPsI U MpoLeaypa IPSIMbIX U3MEPEHUN aHATIOTOBBIM U

I (PPOBBIM MPUOOPOM.

JlaGopatopHbie pabOTHI U OTBITHI.

1. Ornpenenenue UEHbl JeIEHUS MKaIbl U3MEPUTEIBLHOTO PUOOopA.

2 N3mepenue paccTossHUM.

3. N3mepenne oObemMa JXUIKOCTH U TBEPAOTO Tea.

4 Omnpenenenre pa3MepoOB MaJbIX TEJl.

5. N3mepenne temrepaTypbl NMpyU MOMOIIM KUJIKOCTHOTO TEPMOMETpa U
JTaTYAKA TEMIIEPATYPHI.

6. [IpoBenenue ucciie0BaHUs 1O MPOBEPKE TUIOTE3bI: JAIBHOCTh IMOJIETA
apuka, OpoIIeHHOr0 TOPU30HTAIILHO, TeM 00JIbIle, YeM OOJIbIlIEe BHICOTA ITyCKAa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIGKYJbI, uX pa3Mepbl  OTbITHI,
JIOKa3bIBAIOIIHE TUCKPETHOE CTPOSHUE BEIECTBA.

JIBwxkenue wyactur, BemectBa CBsi3b  CKOPOCTH  JABMKEHHUS YacTHI[ C
temnepaTypoii bpoyHoBckoe nBmwkeHue, auddysus BzaummomeilcTBue dYacTHIL
BCIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaIITMYECKUX) Tel. B3amMOCBSI3b MEXAy CBOHWCTBAMH BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHHSIX M WX aTOMHO-MOJICKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JlemoHcTpanuu.

1. Ha6toienne 6poyHOBCKOTO IBHKEHUSI.

2. Ha6nronenue nuddysun.

3. HaOmtonenue  siBieHW#,  OOBSICHSIOMIMXCS ~ TPUTSHKEHUEM WU
OTTAJIKMBAaHUEM YACTHII BEIIECTBA.

JlaGopatopHbie pabOTHI U OTBITHI.



1. OuneHka pauameTpa aroMa METOAOM pAIoB (C  HCIOJIB30BAaHUEM

doTtorpaduii).
2. OTmBITHI 110 HAOTIOICHHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OmnbITH IO OOHAPYKEHUIO IEHCTBHSI CHIT MOJIEKYJISIPHOTO PUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe nBWKEHHE. PaBHOMEpHOE W HEPAaBHOMEpPHOE JBHKCHHE.
Cxopoctb. Cpennsii CKOpOCTb IMPU HEPAaBHOMEPHOM JBHXKEHUH. PacueT myTtu u
BPEMEHH JIBIKEHUS.

SlBnenne wuHepuMM. 3aKOH HMHEPUMH. B3auMoaencTBHe Telm Kak NpPUYMHA
M3MEHEHUS! CKOPOCTH ABUXKEHUs Tell. Macca kak Mepa uHepTHOCTH Tena. [IoTHOCTh
BeniecTBa. CBs3b JIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMa BEILIECTBA.

Cwita kak XapakTepucTHMKa B3auMoneucTBus Tei. Cuia yrnpyrocTd M 3aKOH
I'yka. M3mMepeHue cwibl C MOMOULIBIO JUHAMOMETpA. fIBIEHHE TATOTEHUS U CHIIA
TsoxecTd. Cuna Tspkectu Ha Jpyrux 1wianerax. (MC) Bec tema. HeecoMocTsb.
CnoxeHune cui, HalpaBJICHHBIX MO OJHOW npsiMoM. PaBHopelcTByromas cui. Cuia
TpeHus. TpeHue CKoNbKEHUs U TpeHHe mokos. Tpenue B mpupojae u texuuke. (MC)

JemoHncTpanum.

1 HaOmronenne MexaHH4eCcKOro ABMKEHHUS Tella.

2 N3mepenre cKkopoCTH NPSIMOIMHEUHOTO JIBUKEHHUS.

3 HaGnronenue BIeHUS HHEPITUH.

4, Hab6nronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU TEll.

5 CpaBHeHrEe Macc MO B3aUMOJIEVCTBUIO TEL.

6 CrioxeHune CHJl, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

JlaGopatopHbie pabOTHI U OTBITHI.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOrO JBIKEHUs (IIapuka B
KHUJIKOCTH, MOJIEJIU AJIEKTPUUECKOTO aBTOMOOWIIS U T.11.)

2. Omnpenenenue cpeHe CKOPOCTHU CKOJIbXKEHHsI OpycKa WU IIapuKa 110
HAKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHre MIOTHOCTH TBEPIOTO TENA.



4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmariyn)
MPY>KUHBI OT MPUII0KEHHOMN CUIIBI.

S. OnBbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHnne TBePAbIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHHS JaBiieHusd. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHUs Ta3za OT oObema, Temmeparypsl. llepenaua naBieHus
TBEPABIMU TEJIaMH, JKHAKOCTAMHU M ra3amu. 3akoH [lackansa. I[lHeBMatnueckue
MaIllUHbI. 3aBUCHUMOCTb JAaBJICHUSI KUJKOCTH OT TJIyOuHBL. ['HapocTaTHdecKuil
napagokc. CooOuarommuecs: cocyabl. [ uapaBinuecKue MEXaHU3MBbI.

Atmochepa 3emian u arMmochepHoe AaBieHue. [IpUUMHBI CylIeCTBOBaHUS
BO3AyIHOM oOonouku 3emyu. OnbeiT Toppuuennu. M3mepenune arMmocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJICHHUS OT BBICOTHI HAJ[ YPOBHEM MOPS.
[Tpubops! 17151 u3MepeHus aTMOC(hEepHOTO J1aBJICHUS.

JlelicTBHE XKUIKOCTM MU Ta3a Ha MOrPYKEHHOE B HHUX TEJO BbITakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

JemoHncTpanum.

1 3aBUCHUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

2 [lepenaua gaBineHUs ) KUIKOCTHIO U Ta30M.

3 Coolmraromuecs: COCy/Ibl.

4, I'mapaBnuueckuii mpecc.

5 [IposiBeHue necTBUs aTMOCPEPHOTO TABICHUS.

6 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT 00beMa TMOTPYKEHHOUW YacTH
TeJa U MIIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BhITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcnoBue miaBaHus TEN: MJIaBaHUE WK MOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEH TeJa U KUAKOCTH.

JlaGopatopHbie pabOTHI U OTIBITHI

1. HccnenoBanue 3aBUCMIMOCTH Beca Tejia B BOJIe OT 00beMa MOrpyKEHHOM

B XXUIKOCTBh 4aCTH TCJIA.



2. OnpeneneHue BBITAJIKMBAKOLIEH CHIbI, JCHCTBYIOUIEM Ha TeENoO,
IIOIPYKEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIIKUBAIOIICH CHUJIbI, JEUCTBYIOIIEH Ha
TEJIO B KUJAKOCTH, OT MACChI Tea.

4. OneITB, JEMOHCTPUPYIOUIME 3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JEMCTBYIOIEH Ha TENO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOW B KUAKOCTh YacTH
T€JIa U OT IUIOTHOCTH KUJIKOCTH.

S. KoHcTpynpoBanne apeomeTpa WIH KOHCTPYMPOBAHHME JIOAKA U
ONPENEIICHUE €€ TPY30II0ABEMHOCTH.

Paszgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [lpaBuio
paBHOBecHsl prluara. [IpuMmeHeHre npaBuiia paBHOBeCHs pblyara K OJ0Ky. «30J0Toe
npaswio» mexaHuku. KIIJ] nmpocteix mexanusmoB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexannueckas dHeprusd. KuHeTtmyeckas M NOTEHUMAIbHAs  DHEPIUs.
IIpeBpamienre OQHOTO BHIa MEXAHWYECKOM DHEPIrUU B APYrOM. 3aKOH COXPaHEHHUs
DHEPIUU B MEXAHHUKE.

JlemoHCTpauuu

1. [IprMepbl TPOCTBIX MEXAHU3MOB.

JlaGopatopHbie pabOTHI U OTBITHI.

1. Onpenenenre pabOThl CUIIbI TPEHUS NTPU PABHOMEPHOM JBUYKEHUU Tella

I10 FOpHSOHTaHBHOﬁ IMOBECPXHOCTH.

2. HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

3. N3mepenne KII/] HakIOHHOW ITIOCKOCTH.

4. N3yuenue 3aKk0Ha COXpaHEHMs] MEXaHUYECKOW DHEPTUN.
9 kiace

Pa3zngea 6. TemioBbIe ABJICHUS.
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OCHOBHBIE TOJIOXKEHUSI MOJEKYJSIPHO KHHETUYECKOH TEOPHUH CTPOCHHUS
BelecTsa. Macca u pasmepsl aTOMOB M MOJEKyJd. ONBITHI, MOATBEPKIAIOIINAE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO KHHETUYECKON TEOPHUHU.

Mogenu TBepAOTO, XKUAKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Ttena. OObsICHEHHE CBOMCTB Ia30B, KHUAKOCTEH U
TBEpABIX TE€JI Ha OCHOBE IIOJOKEHUHA MOJEKYJSIPHO KHHETHYECKOW TEOPHH.
CmaurBaHMe M KanWULIPHBIE sIBIEHUS TemioBoe pacliupeHue 1 CKaThe.

Temneparypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO TEILJIOBOIO JIBHOKCHUS
YaCTHLL.

Buytpennsis  sHeprus. (CnocoObl HM3MEHEHHS BHYTPEHHEW SHEpPruu:
TeIuionepesaya U coBeplieHue paboTsl. Bunpl Temonepenayu: TEIONPOBOAHOCTD,
KOHBEKIIUS, U3IIyUECHUE.

KonnuecTBo Temnorel. YenabHas TEIUIOEMKOCTb BEIIECTBA. TemnooOMeH u
TEIUIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOro OanaHca. [1naBieHue u orBepaeBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa rasieHus. [lapooOpa3zoBanue u
konnaeHcamusa. Mcnapenne. (MC) Kunenue. YnenbHas Temiora mapooOpa3OBaHHS.
3aBUCUMOCTh TEMIEpaTypbl KUIEHUS OT aTrMoc(epHOro pamieHUs. BriaxHocTb
BO3/yXa.

OHeprus TOIIMBA. Y AENIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner pabotel TemnoBbix aurarened. KIIJ[ TemoBoro nBurarens.
TeruoBble ABUTATENN U 3amuTa oKpyx)atoien cpeabl. (MC)

3aKOH COXpaHEeHUs U MPEBPAILEHUs SHEPTUU B TEIIOBBIX mpoueccax. (MC)

JleMoHCTpanuu

1 Habmoienne O6poyHOBCKOTO IBHKEHUSI.

2 Habmonenue nuddysumn.

3. Habmronenue SsBIIeHUA CMauMBaHKS M KaIMIJLIIPHBIX SBJICHUM.

4 Habmronerune TenioBoro pacimpeHus Teil.

5. N3meHneHue naBieHus rasa Mpu U3MEHEHHH oO0beMa M HarpeBaHUM WM
OXJIAKICHUH.

6. [IpaBuna u3amMepeHus TeMIEpaTyphl.
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1. Bunae! Termonepenaun.

8. OxnakieHne Tpy COBEPIICHUH PabOTHI.

Q. HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.
10. CpaBHEHHE TEIUIO eMKOCTEN PA3IUYHBIX BEIIECTB.

11. HaOmroneHue KuneHus.

12. HaGmrogeHue mOCTOSHCTBA TEMIIEpaTyphl MPH TJIaBJICHUU.
13. Mopenu TEmIoOBBIX IBUTATEIIECH.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. OnpITB IO OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYJIIPHOTO PUTSKEHHUS.
2. OnBITEI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIA Caxapa.
3. OnbITel IO HAOMIOACHUIO TEIJIOBOTO PACUIMPEHUS Ta30B, KHUAKOCTEH U

TBEPJBIX TEI.

4, Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IIMPHUIIA.

5. OnbIThI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro
o0beMa U HarpeBaHUs WA OXJIKICHHUS.

6. [IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCUMOCTH JIJIMHBI  CTOJIOMKA
KHUJKOCTH B TEPMOMETPUUECKON TPYyOKe OT TeMIIEpaTyphl.

7. HaGnronenue wu3MeHeHHs] BHYTPEHHEW SHEpPrUM Tela B pPE3yJbTare
TerIonepeayr ¥ padoThl BHEITHUX CHUJI.

8. UccnenoBanue siBjaeHUs TEMJI0OOMEHA MPU CMEUIMBAHUU XOJOJHOU M
ropsityer BOJBI.

Q. OnpeneneHrue KOJWYECTBAa TEIUIOTHI, TMOJYYEHHOTO BOJON TIpH
TEIUI00OMEHE C HarpeThiM METAJUTMYECKUM [TUITHHIPOM.

10.  OmpeneneHue yaenbHOMN TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue mpolecca UCImapeHusl.

12.  Omnpenenenre OTHOCUTEIHLHOM BIAXKHOCTH BO3TyXa.

13. Omnpenenenue yeabHON TETUIOTHI IJIABJICHUS JIbA.

Pazngen 7. JiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.
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Onextpuzaums Tena. JIBa poja sIeKTpUYECKUX 3apsioB. BsaumonelicTBhe
3apsKEHHBIX Tel. 3akoH KylioHa (3aBUCHMOCTB CHIIBI B3aUMOJEHCTBUSA 3apSKEHHBIX
TEJI OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEKY T€JIaMU).

Onextpuyeckoe mnozne. HampsykeHHOCTh 3nekTpudeckoro noss. IlpuHumn
CYTIEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu 35eKTpUYECKUX 3apsAIOB. DJIEMEHTapHBIA AIEKTPUUYECKUN 3apsil.
Crpoenue aroma. [IpOBOAHUKN U JUANEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUYECKOrO
3apsna.

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAaHMS DSJICKTPUUYECKOIO TOKa.
HNcTouHuKM TOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOrOo ToKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckas  nenb. Cuima  TOKa.  DJIEKTPUYECKOE  HAIPsKCHUE.
ConpoTuBiieHHE IPOBOJHUKA. Y ACIBHOE CONPOTHUBIIEHHUE BelecTBa. 3akoH OMa miis
ydactka nenu. [locaenoBaresnbHOE U IapajlIeIbBHOE COETMHEHHE ITPOBOJIHHUKOB.

Pabota w MoHIHOCTH 3JieKTpUueckoro Toka. 3akoH Jxoymsi— JleHua.
DJeKTpuyecKrue Lenu M MOTpeOUTeNr 3NIEeKTpudeckoil sHepruu B ObiTy. KopoTkoe
3aMBbIKaHHE.

[TocTostHHBIE MarHUTHI. B3anMonenCTBUE TTOCTOSAHHBIX MAarHUTOB. MaruuTHoe
nojie. MaroHuTHOE 1oJie 3eMJIM U €ro 3HaYeHME s s)KUu3HU Ha 3emiie. OnbIT DpcTena.
MarHutHOE 1oJ€e JIEKTPUUECKOTO TOKA. [I[puMeHeHne IEKTPOMarHuToB B TEXHUKE.
JlelicTBUE MAarHMTHOrO TIOJsi HA MPOBOAHUK C TOKOM. OIJIEKTPOJBUIATENb
IIOCTOSIHHOTO ~ TOKa.  MCcronp30BaHWE — DJIEKTPOJBUIATENE B TEXHHYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel Dapanes. SBnenue 3nnexkTpoMaraHuTHON MHAYKUuU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJIyYEHHUS ANEKTPUYECKOU SHEPIUH.

3J’ICI(TPOCT3HLII/II/I Ha BO300OHOBJISIEMBIX HCTOYHUKAX OHCPI'UMU.

JlemoHCTpanum.

1. DJeKTpu3alus Tel.

2. JIBa poJia 3NIEKTPUUYECKUX 3apsSA0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEI.
3. YCTpONCTBO U IEMCTBUE IEKTPOCKOTIA

13



3J'ICKTpOCTaTI/I‘-IeCKa$I WHAYKIOWA.

3aKOH COXPAHEHMS JIEKTPUUECKHUX 3aPSI0B.

4

3)

6. [IpoBOIHUKY U TUAIEKTPHUKH.

7 MopaenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.

8 HcTouHrKy OCTOSIHHOTO TOKA.

9 JIlencTBUS NMEKTPUUYECKOTO TOKA.

10. DnexkTpuYecKuid TOK B KUIKOCTH.

11.  T'a30BbIif pa3ps.

12. H3MmepeHHe CHUITBI TOKA aMIIEPMETPOM.

13. H3mepeHwne dAEKTPUICCKOTO HANIPSHKCHUS BOJIBTMETPOM.

14.  PeoctaT u Mara3uH CONPOTUBICHUIA.

15. BsaumopeiicTBHE TOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTHU pPa3/IeiCHUs MOJIOCOB MarHUTA.

17. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18.  OmwIT Opcrena.

19. MarauTHOE 1oJie TOKa DJIEKTPOMAarHur.

20.  JleiicTBHe MarHUTHOTO TIOJIsI HA TPOBOJAHHUK C TOKOM.

21.  DnexkTpoaBUTaTENb MOCTOSHHOTO TOKA.

22. HUccnenoBaHue SIBICHUS JIEKTPOMArHUTHOW MHIYKIIHH.

23.  Ompiter Dapages.

24. 3aBUCHMOCTb HaIpPaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

25.  DuekTporeHepaTop MOCTOSHHOTO TOKa.

JlaGopatopHbie pabOTHI U OTBITHI.

1. OneITel 1O HAOJIIOACHHUIO DJJIGKTPU3ALMK TeJl HWHAYKIHMEH W TpHU
CONPUKOCHOBEHUH.

2. HccnenoBanue JEHCTBUS JJIEKTPUYECKOTO TIOJIST HA TIPOBOJHUKHA U
JMBJICKTPUKH.

3. COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIENMU TTOCTOSHHOTO TOKA.

4. H3mepeHune u peryupoBaHUe CUIIbI TOKA.
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S. N3mepenne U peryaupoBaHue HAMPSKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO YE€pe3 PE3UCTOP, OT
COMPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS Ha pEe3UCTOpE.

7. OneITsl, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
COMPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAM IMOMNEPEYHOI0 CEUYCHHS U
MaTepuana.

8. [IpoBepka mnpaBuia CIOXKEHHUS HANPSDKEHHM IMPU MOCIEI0BATEIbHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBuia A CHIIBI TOKA MPU MAPAUIETBHOM COEIMHEHHH
PE3UCTOPOB.

10.  Ompenenenrie pabOTHI IEKTPUIECKOTO TOKA, HAYIIET0 Yepe3 pe3nucTop.

11. OmnpexneneHre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIACIIEMONW Ha
pe3ucrope.

12.  HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UAYILIETO YEpe3 JaMIIOUKY, OT
HaIpsKEHUS Ha HEW.

13.  Omnpenenenue KIIJ[ narpeBatens.

14. HccnenoBaHre MAarHUTHOTO B3aMMOJIEUCTBHS IOCTOSIHHBIX MarHUTOB.

15. W3yuyeHue MarHUTHOrO TOJS IMOCTOSHHBIX MarHUTOB IpH  HUX
O0OBEIMHEHUH U Pa3JICIICHUH.

16. HccnenoBanue ACWCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmnbITbl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOAECHCTBUS
KAaTYIIKHA C TOKOM M MarHuTa OT CHJIbI TOKa W HANpPaBJIEHUs TOKA B KaTYIIKE.

18. M3yyeHue AecTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U U3y4eHHE pabOThI DJICKTPOIBUTATEINS.

20. Usmepenue KII/] anekTpoaBuraTenbHOW yCTAHOBKH.

21.  OmnbITBl MO HCCIEIOBAaHUIO SIBICHUS HJIEKTPOMATHUTHOMW HHIYKIUU:

HCCICAOBAHUC W3MEHCHUM 3HAUCHUS U HaIrpaBJICHUA HHAYKIITUOHHOTO TOKaA.

10 kiaacce

Pa3nea 8. Mexannueckue siBJeHHUS.
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Mexanuueckoe JABuwxkeHue. MarepuanbHas Touyka. (Cucrema orcyera.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWXKEHHUS. PaBHOMEpHOE MNpsSMOIMHEIHOE
InBIKEeHUE. HepaBHOMEpHOE MNpsAMOJIMHENHOE ABukeHue. CpeaHsis U MIHOBEHHas
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe aBmwkeHue. (CBoOojHOE
nagenue. OnbiThl ['anumes.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepuon m yacrora oOpamnieHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpoCTpeEMHUTEIIBHOE YCKOPEHHUE.

[lepBoiii 3ak0H HproTona. Bropoit 3akon Herotona. Tpetuit 3akoH HproToHa.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHs CKOJIBKEHUs, CUila
TPEHHUsI NOKOS, APYTUE BUJIBI TPEHUSL.

Cuna TSDKECTM W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHE CBOOOJHOIO
nagenus. J[Bmwxenue mnaneT Bokpyr Connna. (MC) [lepBas kocMuueckast CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBepaoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJICHHON OChIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecT.

Nmnynec Tena. M3meHnenue mmmnyibca. Mmynbe cHilbl. 3aKOH COXpaHEHUS
nmmnyibca. PeakruBroe asmxkenue. (MC)

Mexanudeckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TshKeCTH, yIpyrocTH, TPEHHUS.
Cesi3p sHeprun u pabotrel. [loTeHumanbHast BHeEprus Tena, MOAHITOrO Hal
ITOBEPXHOCTHIO 3eMJIM. [loTeHIManbpHas 3HEPrus C:kaTou npyxuHbl. KnHetnueckas

sHeprus. TeopeMa O KMHETHYECKOW JHEPTHM. 3aKOH COXPAHEHHS MEXaHMYECKOMN

SHEPTUH.
JlemoHcTpanuu.
1. Habmronerne MexaHWYeCKOTO JBIDKCHHS Tejda OTHOCHUTEIBHO Pa3HBIX

TEJ OTCYETA.
2. CpaBHeHHE TyTel U TPAaeKTOPUN ABWXKEHHUS OJHOTO U TOTO ke Tela
OTHOCHUTEIBHO Pa3HbIX TEJl OTCYETA.

3. N3mepenne CKOpOCTH M YCKOPEHUS MTPSIMOJIMHEMHOTO JIBUYKEHUS.
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4. HccnenoBanue Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

S. HaGmoienue ABMKEHUS Tella 0 OKPYKHOCTH.

6. HaGntoieHne MexXaHWYecKuX SIBICHUM, NPOUCXOAAIIMX B CHCTEME
orcuera «Temexka» npu ee paBHOMEPHOM M YCKOPEHHOM JIBH)KEHHH OTHOCUTEIBHO

KaOuHeTa HU3UKHU.

7. 3aBUCHUMOCTh YCKOPEHHUS TEJla OT MAcChl TEJa U JCUCTBYIOIIEH Ha HETo
CHJIBL.

8. Habutoienue paBeHcTBa CUII ITPU B3aUMOJICHCTBUU TEIL.

9. N3meHenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. Tlepemaua mmmysbca MpU B3aUMOICHCTBUH TEll.

11.  IIpeoOpa3oBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

12. CoxpaHeHHE UMITYJIhCa TIPH HEYIIPYTOM B3aHMOICHCTBHUH.

13. CoxpaHeHue UMITyJIbca IpU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGmroneHue peakTUBHOTO JABUKCHHUS.

15. CoxpaHeHHe MEXaHUYECKOU SHEPTUH MPU CBOOOTHOM MaJCHUMU.

16. CoxpaHeHHe MEXaHWYECKOM »OHEpPrMM TPU JIBIDKCHUHM Tela TOJ
JNEUCTBUEM IIPYKUHBI.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. KoHcTpynpoBanue Tpakta ajisi pa3roHa U JaJdbHEHIIEro paBHOMEPHOTO
JBYDKEHUS MAPUKa WA TETICHKKH.

2. OnpeneneHue cpeHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIM JIBHKEHUS
LIapUKa 10 HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHre yCKOpPEHHUs Teja MPU PAaBHOYCKOPEHHOM JBMXKCHHH I10
HAKJIOHHOM TUIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU NMPU PaBHOYCKOPCHHOM
JBIDKCHUHU 0€3 HauaJbHON CKOPOCTH.

5. [IpoBepka TrUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JABUKEHUH 0e€3
HAa4YaJIbHOM CKOPOCTHM TYTH OTHOCATCA KakK psAJl HEUYETHBIX 4YHUCe, TO

COOTBCTCTBYIOIIHC ITPOMCEIKYTKHN BPEMCHU OJITMHAKOBEI.
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6. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTHU CHJIbI TPCHUSA CKOJIB)KCHUSA OT CHIIbI

HOPMAJIbBHOTO OaBJICHUS.

7. Omnpenenenue kodphuineHTa TPEHUS CKOJIbKCHHUS.
8. Omnpenenenne KeCTKOCTU MPYKUHBI.
Q. Onpenenenre pabOThI CUJIBI TPEHUS PU PABHOMEPHOM JBH)KCHHH Tella

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Ompenenenne pabOTHl CHJIBI YOPYTOCTH TIPHU TMOABEME Tpy3a C
MCIIOJIb30BAHUEM HETIOABUKHOTO U TMOJBUKHOTO OJIOKOB.

11. HW3ydeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Pa3nen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarenbHoe npmxkenune. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHUN: TEPHO/I,
4acToTa, aMIUIATyAa. MareMaTH4ecKuil U MpYKUHHBIM MasTHUKHU. [IpeBpaineHne
SHEPTUU MPHU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatomue — KoJieOaHUs. BoiHyxnenHsle  KoseOaHuUs. Pe3onanc.
Mexanunueckue BoiHbI. CBOMCTBAa MEXaHUYECKUX BOJH. [IpoaonbHBIE U TTOTIEpEYHbIE
BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€ PaCIpOCTpaHEHUs. MeXaHUYeCKue BOJIHBI B
TBEPJIOM Telie, cericmuueckue BoJiHbl. (MC)

3Byk. ['pomKkoCcTh 3Byka W BbicOTa ToHa. OTpakeHue 3Byka. MHbpas3Byk u

yIJIbTPa3BYK.

JlemoHncTpanum.

1. HaGmonenue kosjeOaHui Ten MoJ AEMCTBHEM CHIIbI TSDKECTH U CHJIBI
YIOPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3 Habioienue BeIHYXI€HHBIX KOJIEOaHUI U pe30HaHca.

4. PacnipocTpanenne npo1oibHbIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

5 Habmoienne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6 AKYCTUYECKHI pe30HaHC.

JlaGopatopHbie pabOTHI U OTBITHI.
1. OnpeneneHre dYacToThl W TEpUoOAa KoJeOaHUN MaTeMaTH4YeCKOTro

MasTHHKA.
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2. Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPY>KUHHOTO MAasTHUKA.

3. HccnenoBanre 3aBUCMMOCTH MEpHOJia KOJICOAHHIT MOABEHIEHHOIO K
HUTH I'py3a OT IJIMHBI HUTH.

4, UccnenoBanne 3aBUCUMOCTH MEpHOJa KOJEOAHUNH  MPYKUHHOTO
MasATHUKA OT Macchl Ipy3a.

S. [IpoBepka HE3aBUCUMOCTH MeproIa KoneOaHuii rpy3a, MoABEHIEHHOTO K
HUTH, OT MACCHI Tpy3a.

6. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh Iepuojia KosieOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl IPy3a U )KECTKOCTU MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Pazgea 10. DneKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DOJEKTPOMATHUTHOE  TOJIe.  OJIEKTPOMAarHuTHele  BOJMHBL.  CBONMCTBa
ANEKTPOMArHuTHhIX BOJH. [Ilkama »neKTpoMarHWTHBIX BOJH. Fcnonb3oBanue
ANEKTPOMArHUTHBIX BOJIH JJISI COTOBOW CBSI3U. DJEKTPOMArHUTHAs MPUPOJIa CBETA.

Cxopoctb cBeTa. BOoJIHOBBIE CBOWMCTBA CBETA.

JlemoncTpanum.
1. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
2. BonHOBEBIE CBOMICTBA CBETA.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. N3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOHIIBHOTO
tenedona.

Pa3nen 11. CBeroBble IBJI€HHS.

JlyueBas Mmonens ceera. Mcrounuku ceera. IIpsamonnHerHoe pacipocTpaHeHue
ceera. 3atmenus Connua u Jlynel. Otpaxenue cera. [lnmockoe 3epkano. 3akoH
OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TpenoMiieHUs cBera. [lonHoe BHYTpeHHEe
oTpaxkeHue ceTa. Vcronp30BaHre NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX

CBCTOBOAAX.
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Jlunza. Xox mydeit B muH3e. Ontuyeckas cuctema ¢oToarmapara, MUKpOCKOTa
n Tteneckona. (MC) [I'ma3 kak ontuyeckas cucrema. biauM3opykocTs H
NATbHO30PKOCTb.

Pasznoxxenne Oemoro cBera B cmektp. Omnbitel  HetoTona CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. /(ncnepcus ceera.

JlemoHCcTpanuu.
[IpssMmonuHEHOE pacCIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
Onrtuyeckui CBETOBO.
Xon nyyei B coOuparoleil JInH3e.
XoJ1 Iy4el B pacCEenBarOIICH JTUH3E.

[Toyyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

© ©o N o a0 B~ Wb PRE

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

[EEY
o

Mogens rnasa.

[HEN
=

Pasnoxxenue 6emoro cBeta B CIIEKTP.
12.  Tlomydenue 6em0T0 CBETA MIPH CIOKEHHUH CBETa Pa3HBIX I[BETOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. HccnegoBanue 3aBUCMMOCTH YIJla OTPAXKEHUsI CBETOBOIO JIyda OT yIJia
MaJCHUS.

2. N3yuenune xapakTepuCTUK M300pakeHus MpeAMeTa B INIOCKOM 3epKalie.

3. HccnegoBanne 3aBUCMMOCTH yTila TMPEJIOMIIEHUS CBETOBOTO Jiyya OT

yria MmajeHusi Ha TPaHUIIe «BO3AYyX—CTEKIION.

4. [Tonyyenue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIEH JIMH3BI.

S5. Onpenenenne  (GOKYCHOTO  PACCTOSHUS W ONTHYECKOM  CHIIBI
cOOMparoIIeH JTUH3HI.

6. OnbITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

1. OnpITHl 0 BOCTIPUATHIO L[BETA MPEAMETOB MPU UX HAOIMIOAEHUU YEpPE3

[[BETOBbIE (DUIIBTPHI.
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Pa3nen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Peseppopna m mnanerapHas monenb aroma. Moxens aroma bopa.
Hcnyckanue u noriolieHue ceeta atoMoM. KBanTthl. JInHeuaTbie CIEKTPHI.

PannoaktuBHOCTE anbda, 6eTa u ramma-u3nydenus. CTpoeHne aTOMHOTO SIpa.
Hyxnonnas moziens aToMHOro sijipa. M30Torb!.

PanunoaktuBHble mpeBpamieHus. Ilepuon momypacmajga aTOMHBIX — sIEp.
SnepHble peakuyy. 3aKOHbBI COXPAHEHHSI 3apAIOBOTO U MAcCCOBOIO YHMCEN. JHEPTHUs
CBA3U aTOMHBIX sAnep. CBsA3b MacCel M dHEpruu. Peakuuu cuHTE3a U JENEeHMs SIEp.
Uctounuku sneprun. Connna u 3se3a. (MC)

Snepnas osHepretuka. JIeMCTBUS pAaJIMOAKTUBHBIX M3JIy4EeHUHM HA KUBBIE
opranusMmsl. (MC)

JlemoHcTpanum.

1. CrHexTpsl U3IIy4EHHS U ITOTJIOLICHUS.

2. CrexTpsl pa3aM4HbIX Fa30B.

3 CriexTp Bogopoaa.

4, Hab6nronenue tpekoB B kamepe Buinibcona.

5 PaboTa cueTunka HOHU3ZHPYIOIUX U3TYyYEHUN.

6 Peructpanus uznydeHns NpupoOIHbIX MUHEPAJIOB U MTPOYKTOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. HaGnronenue CruionHbIX U JIMHEWYaThIX CIEKTPOB U3ITyUYEHHS.

2. HccenenoBaHue TPEKOB: U3MEPEHUE DHEPTUM YACTHUIBI IO TOPMO3ZHOMY
nyTH (1o ¢poTorpadusim).

3. N3mepenne paguoakTUBHOTO (PoHa.

IToBTOPUTEIBLHO-0000IAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO 0000IIAIONINIT MOAYJIb MPEIHA3HAYEH JIJIsl CUCTEeMAaTH3aluu U
0000IIEHUST MPEIMETHOTO COJEP)KAaHUSA U OMNbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
Opy HU3YYEHUH BCEro Kypca (U3MKH, a Takke A NoAroroBKM K OCHOBHOMY
rocyJapCTBEHHOMY JK3aMeHy MO0 (u3MKe Uisi O0ydarolMXcs, BBIOPABIIMX 3TOT

y4eOHBIN MpeIMeT.
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[Ipy u3ydyeHUM AAHHOTO MOJIYJIA PEaJU3yIOTCSd M CUCTEMATU3UPYIOTCS BHJIbI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYHMBAETCS JOCTHKEHUE NPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  oOydeHus,  Qopmupyercs
€CTECTBEHHOHAy4YHas I'PAMOTHOCTb: OCBOCHHE HAy4HBIX METOJOB MCCIIECIOBAHUSA
SABJICHUM NPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUSIMH OOBSACHATH (U3HUECKUE
ABJICHUS, TPUMEHSAA TMOJYYCHHbIE 3HAHUSA, pemarb 3aJayd, B TOM YHCIE
KAuECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE

[IpyHIMIIMATBHO AESITEIBHOCTHBIN XapaKTep NaHHOIO pa3/ielia peaau3yeTcs 3a
CYET TOr0, 4YTO O0YyHarOUIUECs BBINOJHAIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:

. Ha OCHOBE IMOJIyYCHHBIX 3HAHUW PAcCNoO3HAaBAThb M HAYYHO OOBSICHATH
¢bu3nueckue SBICHUS B OKPY>KaIOILEH NPUPOJIE U MOBCEIHEBHOM KU3HH;

. HCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEI0OBaHUs (PU3UUECKUX SIBJICHUH, B
TOM YHCJIE JUIsl IPOBEPKU TMIIOTE3 U MOTYYEHUSI TEOPETUYECKUX BBIBOJIOB;

. OOBSICHATh Hay4dHbIE OCHOBbI HauOojiee BaXHBIX JIOCTHIKEHUH
COBPEMEHHBIX TEXHOJIOTUH, HApUMEp, MPAKTUYECKOr0 MCIOJIb30BAHMS PA3JIMYHBIX
VMCTOYHMKOB OJHEPIHMM HAa OCHOBE 3aKOHA I[IPEBpAIlCHUs W COXPAHEHHs BCEX
M3BECTHBIX BUJIOB YHEPTHUU.

Kaxmas w3 TeM [JaHHOrO pasfena BKIOYAET  HKCIIEPUMEHTAJIBHOE
uccienoBaHue o6OoOImaronero xapakrepa. Pasznen 3aBepuiaeTcss MNpOBEACHHUEM

JUAarHOCTUYECKON U OIEHOYHOM pabOThI 32 KypC OCHOBHOM IIIKOJIBI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YUYEBHOI'O
NPEAMETA «®U3UKA»

JIN4YHOCTHBIE Pe3yJIbTATHI

[TaTproTHYeCcKOE BOCITUTAHUE:

° MPOSIBJICHUE MHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoit Gr3NUecKoi HayKH,

° LEHHOCTHOE OTHOILIEHUE K JTOCTUKEHUAM POCCUNCKUX
YUEHBIX-(DU3HUKOB.

Fpa}K,ZIaHCKOC N JyXOBHO-HPAaBCTBCHHOC BOCIIMTAHHC:
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° TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CyX1eHUH
OOILIECTBEHHO3HAYMMBIX M J3TUYECKHUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN (PU3HKH;

° OCO3HAaHHE BAXHOCTU MOPAJIbHO-3TUYECKHUX IMPUHIIMIIOB B IESTEINBHOCTH
YYEHOTO.

DCTeTHYeCKOe BOCIIUTaHUE:!

° BOCIIPDUSITUE  OCTETUYECKHX  KAa4eCTB  (PU3MYECKOW  HayKu: €€
rapMOHUYHOI'0 IIOCTPOEHMS, CTPOIrOCTH, TOUHOCTH, JAKOHUYHOCTH

[{eHHOCTH HAYYHOT'O MMO3HAHUA:

J OCO3HaHWE UEHHOCTH (U3MYECKON HAyKHM KaK MOLIHOTO MHCTPYMEHTa

IIO3HAHHUA MHpPA, OCHOBBI PA3BUTHA TGXHOJIOFPIﬁ, Ba)KHEHUIIICH COCT&BHHIOIHGﬁ

KYJIBTYPBIL;
° pa3BUTHE HAYYHOM J1I0003HATENBHOCTH, HHTEPECA K UCCIIEI0BATENbCKON
NEeATEIbHOCTU

dopMUpoBaHUE KYJIBTYPHI 3I0POBBS M IMOIIMOHATIBLHOTO OJIar OOy YHs:

° OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3za JKW3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpE, BAXXHOCTH MPABHJI 0€30ITaCHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C SJEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAaHUEM B IOMAIITHUX YCIOBUSIX;

° c(hOpMHUPOBAHHOCTh HaBBIKa PeQIICKCHHU, MPU3HAHME CBOETO IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYyroro 4yejaoBeKa.

TpynoBoe BocIMTaHUE:

° AKTHUBHOE y4JacTHEC B PEIICHUM MPAKTHUYECKHX 3a7ad (B paMKaX CEMBH,
IIKOJIBI, TOpOAa, Kpas) TEXHOJOTHYECKOW W COIHMAIIbHOW HAaNpaBJIEHHOCTH,
TPEOYIOIMUX B TOM YUCIe U (U3NUCSCKUX 3HAHUM;

° UHTEpPEC K TMPAKTHYSCKOMY HW3YYEHUIO TMPOQECCUii, CBSI3aHHBIX C
(bU3UKOM.

DKO0JIOTUYECKOE BOCTIUTAHUE:

° OpUEHTAallMs Ha MpUMEHEHUE (PU3NYECKUX 3HAHUM ISl pellleHus 3a7a4 B
00JIaCTH OKpYXAIomel Cpenbl, INIAHUPOBAHUS TTOCTYIIKOB M OIEHKH WX BO3MOMXHBIX

IIOCJICAICTBUH JIJISI OKPYXKAKOIIEH CPEIbI;
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° OCO3HaHUE TN00aIBHOIO XapaKTepa KOJOTHYECKUX MpoOsiieM U myTeil
UX PELICHUS

AnanTanys oO0y4aromierocss K M3MEHSIOUIMMCS YCJIOBHUSIM COLIMAJIbHOU U
IIPUPOTHON CPEbI:

° HOTPEOHOCTh BO B3aMMOJCHCTBUM IPU BBIIIOJIHEHUU HCCIIEIOBaHUN U

ITPOCKTOB (1)I/ISI/I‘I€CKOI>'I HAIIPAaBJICHHOCTH, OTKPBITOCTH OIIBITY U 3HAHUAM APYTUX;

° MOBBIIICHHE YPOBHSA CBOEH KOMIIETEHTHOCTHM YEpe3 MPAKTUUYECKYIO
JEATENBHOCTD;
° NOTPeOHOCT, B (OPMUPOBAHMHM HOBBIX 3HAaHUW, B TOM YHCIIE

dhopMyIHpoBaTh UAECH, TOHSATHUS, TUTIOTE3bI O GU3UUECKUX 00BEKTAX U SABJICHUSX;
° OCO3HaHue JeDUIMTOB COOCTBEHHBIX 3HAHUA W KOMIIETEHTHOCTEH B

00J1acTH (PUBHKHY;

° IJIAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHHWU HOBBIX (DU3UUYECKHUX
3HAHUU;
° CTPEMJICHUE AaHaJM3UPOBATh W BBIBJIATH B3aUMOCBA3UW MNPHUPOJBIL,

oO1iecTBa U SKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUH;

° OIIEHKA CBOMX JCHCTBHM C Y4ETOM BIMSHHUS HA OKPYKAIOLIYIO CpELNy,
BO3MO>KHBIX INI00AJIBHBIX OCEICTBUMA.

CrnenuajbHble THYHOCTHBIE Pe3YJIbTAThI:

° CIIOCOOHOCTh K OCMBICJICHUIO U nuddepeHnnanuu KapTUHbI MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpPraHU3aluy;

° SMOLMOHAJIBHO-IIECHHOCTHOE  OTHOUIEHWE K OKpYyXKalolleh cpene,
HEO0OXOJMMOCTHU €€ COXPAaHEHUS U PALIMOHATILHOTO UCIIOJIb30BaHUS;

° yMeHue (HOpMHpOBATh JICTETHUECKHE UYBCTBA, BIEUATICHUS OT

BOCHIPUSATHS TPEIMETOB U SABJICHUN OKPYKAIOIIEr0 MUPA.

MeTanpeaMeTHbIe pe3yJbTAThI
YHuBepcajJbHbIe NO3HABATEIbHBbIC 1eCTBUSA.
Bba3zosvie nocuueckue oeticmeusi:

(] BBIABJIATD MW XAPAKTCPHU30BATHL CYIMICCTBCHHLIC IIPU3HAKH 00BEKTOB
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(s1BNIEHUIA);

o YCTaHaBIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(UKALNUW, OCHOBAaHUS
JU1s1 0000ITIIEHUS U CpaBHEHUS,

o BBISIBJIATh 3aKOHOMEPHOCTH W MPOTHBOPEYUS B pPacCMaTpUBAaEMBbIX
(dakTax, JaHHBIX U HAOJIOIEHUSX, OTHOCALIUXCS K (DU3UUECKUM SIBIICHUSM;

o BBISIBIISITh ITPUYUHHO-CJIC/ICTBEHHBIC CBA3M MPU U3YYCHUH (PU3NUECKHUX
ABJICHUM W TPOLIECCOB; JeNaThb BBIBOJABI C HCIOJIb30BAHUEM JIEIAYKTUBHBIX M
MHAYKTUBHBIX YMO3aKJIIOUEHHUM, BBIABUTATh TUIIOTE3bl O B3aUMOCBA3SIX (PU3NUECKHUX
BEJINYMH;

o CaMOCTOSATENIbHO BBIOMpaTh CMoco0 pelieHus y4eOHOM (u3nuecKou
3ajaul  (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIlEHUs, BbIOOp Haubosee
MOAXO/SIIETO C Y4ETOM CAMOCTOSITENIBHO BBIJCICHHBIX KPUTEPUEB)

baszoevle uccneoosamenvckue oevicmeust:

° UCIIOJIb30BaTh  BOINPOCHI  KaK  MCCIEAOBATCIBCKUNA  HMHCTPYMEHT
MMO3HAHUS,;
o MPOBOJUTH IO CaMOCTOSITEIbHO  COCTaBJICHHOMY IUJIaHY  OIIBIT,

HECJIOKHBIN (PU3HUYECKH SKCIEPUMEHT, HEOOJBIOEe HCCIeA0OBaHNE (PU3UUECKOTO
SIBJICHUSI

o OIICHMBATh Ha TMPUMEHUMOCTh U JIOCTOBEPHOCTH HWH(MOpMAIHIO,
MTOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WU DKCIIEPUMEHTA;

o caMOCTOATENbHO  (opmMynupoBaTh 00OOIIEHHSI W BBIBOABI IO
pe3ynbTaTaM MpOBEAEHHOTO HAOIOACHHS, OTBITA, UCCIICIOBAHUS;

o IIPOTHO3UPOBAaTh BO3MOYKHOE JalbHEHIIee pa3BUTHE (PU3HUSCKHUX
MPOIIECCOB, a TAKXKE BBIABUTATH MPEATOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIIOBUSIX
1 KOHTEKCTax

Paboma c ungopmayueii:

o MPUMEHSTH Pa3TUYHBIC METObI, HHCTPYMEHTHI U 3aIIPOCHI TIPH IMTOUCKE U
oToope uHGOpPMAIIMA WIH JIAHHBIX C YYETOM MPEII0KEHHOM y4eOHOM (hU3nUecKoi
3a/1a4u;

(] AHAJIM3UPOBATD, CUCTCMATU3HUPOBATH 141 HHTCPIIPETUPOBATD

25



UH()OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEACTABICHUS;

o CaMOCTOSITEIIbHO BBIOMPATh ONTHMAIBbHYIO (OPMY TPEICTaBICHUS
uHQoOpMallMM W WUIFOCTPUPOBATh peEIllaeMble 3aJaud HECJI0XKHBIMH CXEMaMH,
AuarpaMMmamu, HHOU rpadukoi U ©X KOMOMHALIUAMU

YHuBepcajJbHble KOMMYHUKATUBHBIE 1eHCTBUA

Obwenue:

o B X0JI¢ 00CYXJEHHUSI y4eOHOTO MaTepHaia, Pe3yIbTaToB JaOOPATOPHBIX
paboT W MPOEKTOB 3aJilaBaTh BOIMPOCHl MO CYIIECTBY OOCYXIaeMOM TeMbl H
BBICKAa3bIBaTh HJCH, HAIICJICHHBIE Ha peIIeHWe 3aJadyd MW TOJJICp’KaHHe
0aroeIaTeIbHOCTH OOIICHNUS;

o COTOCTAaBIISATb CBOM CYXICHHUS C CYXICHUSIMH JIPYTUX YYaCTHHUKOB
auanora, OOHapyXUBaTh Pa3IMIUE M CXOACTBO ITO3HIIHIA;

o BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

o nyOJUYHO TMPEACTABIATh PE3YJbTaThl BBIMOJHEHHOTO (DU3UYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA)

Cosemecmuas 0essmenbHOCMb (COMPYOHULECMBO):

o MOHUMAaTh W  HWCIOJAB30BaTh  NPEHMYIIECTBA  KOMAHAHOW W
WHUBUTyIbHON PabOThI MMPU PEIICHUH KOHKPETHOU (PU3UUECKOM MpOoOIIeMBbl;

o OpUHUMATh 1€  COBMECTHOM  JIEATENbHOCTH, OpPTraHU30BHIBATH
JIEUCTBUA TIO0 €€ JOCTIDKCHHMIO: PpacCIlpeaesiiaTh pOJH, OO0CYXIaTh MPOILECCH MU
pe3yJabTaThl COBMECTHOM pabOoThI; 0000I1aTh MHEHHSI HECKOJIBKUX JTFOJICH;

o BBITIOJIHATh CBOKO 4YacTh PaOOTHI, JOCTUTAs KaYECTBEHHOTO pe3yJbTaTa
10 CBOEMY HAIPABIICHUIO W KOOPAWUHHUPYS CBOM JEHCTBHUS C JPYTUMU YJICHAMHU
KOMaH/IbI,

o OIICHMBATh KAa4e€CTBO CBOETO BKJIaJla B OOMIUH MPOIYKT IO KPHUTEPHUSIM,
CaMOCTOSTEIIbHO CHOPMYITHUPOBAHHBIM YIaCTHUKAMU B3aUMOICUCTBUS

YHuBepcaJbHbIE peryasiTuBHbIC AeCTBHS.

Camoopeanuzayus:

o BBISIBIIATH MPOOJIEMBI B )KH3HEHHBIX M YUYEOHBIX CUTYAIUsIX, TPEOYIOITNX

TSl petieHust (PU3NYEeCKUX 3HAHUM;
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o OpUEHTHPOBATbCA B PA3IMYHBIX MOAXO0JAaX MPHUHATHS PpPEIIECHUMN
(MHAMBUAYATBHOE, IPUHATHAE PELICHUS B TPYMIIE, IPUHATHE PEIICHUI IPYIIION );

o CaMOCTOSITEJIBHO COCTaBJIATh AJNTOPUTM DPELICHUS (PU3UYECKOU 3a7auu
WIM IUIaHa UCCIEN0BaHUs C Y4ETOM MMEIOIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apIryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUN;

o JesaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE.

Camoxoumponw (pegnexcus):

o JaBaTh AaJEKBAaTHYK OLIEHKY CHUTyalluM U IpeularaTe IUIaH €€
WU3MEHEHMUS;
o OOBSACHATh MPUYUHBI JTOCTHKEHUS (HEJIOCTHMKEHUsSI) pPE3yJIbTaTOB

JeSTEIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

o BHOCHUTH KOPPEKTHBBI B ACATEIHHOCTD (B TOM YHCIIC B XOJ BBITIOJTHCHHUS
(U3UYECKOTO HCCIENOBAHMS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENLCTB,
M3MEHUBIINXCS CUTYaIlUN, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIINX TPYTHOCTEH;

o OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHSIM.

IOMOYUOHANbHBIU UHMENTEKN.

o CTaBUTH ce0s HA MECTO IPYroTo YeIOBEKa B XOJC CIOpa UIIH JTUCKYCCHUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHHUSI U JIOTUKY JPYTrOro.

Ipunsmue cebs u opyaux:

) MpU3HaBaTh CBOE MPaBO Ha OMIMOKY NpH pEIIeHUH (PU3MYECKUX 3a7ad

WX B YTBCPIKACHUAX HAa HAYYHBIC TCMbI H TAKOC JKC IIPAaBO APYyIroro.

CneunanbHble MeTaNpPeAMETHbIE Pe3yJIbTAThI:

° HCIOJIB30BaTh  COXPAaHHBIC AHAIM3ATOPBl B  Pa3IMYHBIX  BHUJAAX
nesTenbHOCTH (yueOHO-TI03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° [IPUMEHATH COBpPEMCHHBIE cpeacraa KOMMYHUKALIUU U
TU(IIOTEXHIUUECKHUE CPEJICTBA;

° OCYILECTBIIATH IIPOCTPAHCTBEHHYIO U COLIMAJIbHO-OBITOBYIO

OpPUEHTHPOBKY, 00J1aJaTh MOOMIIBHOCTBIO;
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° OPUMEHATh TMpHEeMbl OTOOpa M CHCTEMaTH3allud MaTepuana Ha
OIIPEJICIEHHYIO TEMY;

° BECTH CaMOCTOSATEIbHBIN MOUCK WH(OPMAIIHH;

° npeoOpa3oBbIBaTh,  COXpaHATh M IepeaaBaTb  MH(OpMAIHIO,

IMOJTYUYCHHYIO B PC3YJIbTATC YTCHUSA UJIM aYyAUPOBAHHNA,

° NPUHUMATh y4acTHE B PEUYEBOM OOIICHUH, COOJI0Iasi HOPMbI PEYEBOTO
ATUKETA;

° aZIcKBaTHO HCIOJIb30BAaTh ECTbl, MHUMHUKY B IIPOLIECCE PEUYEBOIO
OOIIICHNS;

° OCYILIECTBJISITh  PEUEBOM  CaMOKOHTpPOJbL B  IIpoliecce  y4eOHOM

ACATCIBHOCTH H B HOBCGIIHGBHOﬁ KOMMYHHKAIIUH,

° OIICHHWBATh CBOIO pPEYb C TOYKH 3PCHHUS €€ COJCP)KaHUsA, S3BIKOBOTO
oopMIIEeHUS;

° HaXOJHWTh TPAMMATHUECKUE W PEUCBBIC ONTUOKH, HEOYEThI, UCTIPABIISThH
ux;

° IUTAHUPOBaTh, KOHTPOJWPOBATH M OIICHUBATh ydYeOHBIC JCHUCTBUS B

COOTBETCTBHHU C ITOCTAaBICHHOM 3a):[aqel71 " YCIIOBUSMMU €€ pcain3aliuu.

IIpeaMeTHBIE pe3yabTATHI
8 kiace

[IpenMeTHBIC pe3yabTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

° UCIIOb30BaTh TOHATUS: (U3HMYECKHME M XUMHUYECKUE SIBJICHUS,
HaOJII0JICHUE, SKCIEPUMEHT, MOJCHb, THUIIOTe3a; CAMHHUII (PU3MUYCCKUX BEITUYMH;
aToM, MOJIeKyJla, arperatHbple COCTOsIHUSI  BemecTBa (TBEpAOE, IKHUJIKOE,
razoo0pa3Hoe); MeEXaHHMYeCcKoe JIBIbKCHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
MPSMOJIMHEWHOE), TPACKTOpHs, paBHOACUCTBYIOMIas cwi, naedopmarus (ympyras,
IJIacTUYecKas ), HEBECOMOCTb, COOOIIAONTUECS COCY/IbI;

° pasznuyaTh sBieHus (audQy3us; TEIOBOE ABMKEHNUE YACTHUI] BEIIECTBA;

PAaBHOMCPHOC ABMIKCHUC, HCPABHOMCEPHOC JIBHMKXCHHC, HHCPIMA, B3aMOJICHCTBUE
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T€J; paBHOBECHE TBEPABIX TEJI C 3a- KPEIUIEHHOW OCBhIO BpalleHMs; Mepenadya
JaBJIeHUA TBEPABIMU TEIaMH, >KUIKOCTSIMH M Ta3aMH; aTMochepHOoe TaBJICHUE;
IUTaBaHUE TeJ; TPEBpAIlEHUsS MEXaHWUYEeCKOW JHEpPruM) IO ONHUCAHHUIO HX
XapaKTEpHbIX CBOMCTB W HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3ndecKoe sIBICHHUE;

° pacno3HaBaTh IMPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUN B
OKpY)XKalollleM MHUpe, B TOM 4HCIe (PU3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI
IBIKEHUSI C PA3JIUYHBIMU CKOPOCTSIMU B JKUBOM M HEXHBOM MHPHUPOJE; INCHCTBHE
CUJIbI TPEHUS B MPUPOAEC U TEXHUKE; BIUSAHUE aTMOCHEPHOTO AABJICHUS HA >KUBOU
OpraHu3M; IUIaBaHUE PbIO; phUArd B TEJE YEJIOBEKAa; IMPU ATOM MEPEBOAMTH
MPAKTUYECKYIO 3a/ladyy B Y4eOHYIO, BBIACISTH CYIIECTBEHHBIE CBOWCTBA/NMPU3HAKU
(U3NYECKUX SIBICHMUII;

° ONMKCHIBATh M3YYCHHBIC CBOMCTBA Tel U (U3MYECKUE SIBIICHUSA,
UCTIONB3Yysl (DU3UYECKUE BEIMYUHBI (Macca, 00BEM, TJIOTHOCTh BEIECTBA, BpPEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPY- TOCTH, CHJIA TSKECTH, BEC TeJa, CHUIIa
TpeHus, AaBieHue (TBEPIOrO Tena, >KUAKOCTH, Ta3a), BBHITAJKHUBAIONIAS CHUJIA,
MexaHudeckas paboTa, MOLIHOCTb, IJIEYO CHJIBI, MOMEHT CHJbL, KO3((UIIHEHT
MOJIE3HOT0 JIEUCTBUSI MEXAHU3MOB, KHHETHYECKAs W MOTEHIUAJIbHASl SHEPTHUS); MPU
OMHCAHUM TPABUIHHO TPAKTOBATh (YM3UUECKUN CMBICI MCIOJIB3YEMbIX BEIUYHH, HX
0003HaYEHUS U €UHUILIBI PUBHMYECKUX BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOIIINE
JaHHYI0 (U3UYECKYI0 BEITUYMHY C JpPYTUMU BEJIWYMHAMH, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEJIMUMH;

° XapaKTepHU30BaTh CBOMCTBA TeN, (PU3WYECKHE SIBICHUS M MPOLECCHI,
WCIIONB3Yys TMpaBHWJIa CJIOKEHHS CWJI (BAOJb OJIHOW MpsiMOil), 3aKkoH ['yka, 3akoH
[Tackans, 3akoH Apxumesna, MNpPaBUIO paBHOBeCHs phiuara (0J0Ka), «30J0TOE
MPABUIIO» MEXAHUKH, 3aKOH CO- XPAHEHUS MEXAaHUYECKOW IHEPTHH; IIPU ITOM JIaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA ¥ 3aITUCHIBATH €T0 MATEMAaTUYECKOE BhIPAKEHUE;

° OOBACHATH (PU3MUECKHE SBICHUS, MPOLIECCHl U CBOMCTBAa TEN, B TOM
YUCJIE U B KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BBISBIATH

IMPUYIUHHO-CJIICACTBCHHBIC CBA3H, CTPOUTH 00BsACHEHHE U3 1—2 JOTHYECKHX IIaroB C
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ornopoit Ha 1—2 H3y4YEHHBIX CBOMCTBA (PU3UYECKUX SBICHUH, (PU3UUECKUX 3aKOHA
VI 3aKOHOMEPHOCTH;

° pemiate pacy€THbIC 3aAa4yd B 1—2 NEHCTBUS, HCIIONB3Yysl 3aKOHBI U
dbopMyIibl, CBSI3BIBAIOIIME (PU3UYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBHUSA
3aJayd 3alMChIBaTh KPATKOE YCIOBHUE, MOJCTaBIATh (PU3NYECKUE BEIUYUHBI B
(GopMyJibl ¥ TPOBOAUTH pac- YEThl, HAXOAUTH CIPABOYHbBIC JaHHBIE, HEOOXOANMBIE
JUIA  peuleHust 3ajad, OICHUBATh pPEATUCTHUYHOCTh TMOJYYECHHOUW (QHU3UUEeCcKOn
BEJINYMHBL;

° pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIH
(U3MYECKUX METOJIOB; B OINHCAHMM KCCIIEJOBAaHUS BBIICIATh IPOBEPIEMOE
IpelanoyiokeHue (TUIOTe3y), pa3inyaTb M HUHTEPIPETUPOBATH  IOJYyYEHHBIN
pe3ynbTaT, HAXOJAUTh OITMOKHU B XO/JI€ OIbITA, /I€JIaTh BHIBOABI [0 €TI0 PE3yJIbTaTaM;

° OPOBOJUTH ONBITBI IO HAOMIOAEHUIO (U3UUECKUX SBICHUM WU
¢u3znueckux CBOMCTB Tel: (OPMYJIHpPOBaTh MPOBEPSEMBIE IPEAINOIOKEHUS,
coOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMUS, 3alIUCHIBATh XOJ OIbITA U
(bopMyJIHpOBaTh BHIBOBI;

° BBIMIOJIHATH MpPSMbIE M3MEPEHHS] PACCTOSIHUS, BPEMEHH, MaccChl Tela,
o0béMa, CUJIBl M TeMIepaTypbl C HCHOJIb30BAaHUEM AaHAJOTOBBIX U IM(PPOBBIX
MpUOOPOB; 3aMMCHIBATh IMOKAa3aHUS MPUOOPOB C YYETOM 3aJaHHOW aOCOJIIOTHOU
ITOIPELIHOCTH U3MEPEHN;

° IPOBOJUTH HUCCIIEI0BAaHUE 3aBUCUMOCTH OJHOW (PU3NUECKOW BETUUMHBI
OT JPYroi C MCIOJIb30BAHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PAaBHOMEPHO
JOBWKYLIErOCs T€JNa OT BPEMEHH JBUXKEHUS TEJa; CUJIbl TPEHUS CKOJIBKEHUS OT BEca
Tena, KauecTBa 0OpaOOTKM MOBEPXHOCTEW TeN M HE3aBHUCUMOCTH CHJIBI TPEHHUS OT
IJIOIIAM CONMPUKOCHOBEHUSI TeJl; CHUJbl YHNPYrOCTH OT YIUIMHEHUS MPY>KUHBL
BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MNOTPYKEHHOW 4YacTU Tella W OT IUIOTHOCTU
KHUJIKOCTH, €€ HEe3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
HOTPY’KEHO TEJO; YCIOBUI IJIaBaHUS TEJ, YCIOBUN PABHOBECUS pblyara U OJIOKOB);
y4acTBOBaTh B IJJAHHUPOBAHUHM Y4E€OHOTO HCCIIENOBaHMs, COOUpaTh YCTAHOBKY H

BBITIOJIHATD U3MEPEHUS, CIIelys MPEIOKEH- HOMY TUIaHy, PUKCUPOBAThH PE3yJIbTaThl
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MOJIYYCHHOM 3aBUCUMOCTH (DM3MYECKUX BEITUYMH B BUJE MPEIOKEHHBIX TAOIUI] U
rpaduKoB, AenaTh BBIBOJBI MO PE3yJIbTaTaM HCCIIEIOBAHNUS;

° NPOBOJIUTHh KOCBEHHBIC M3MEPEHUS (PU3NICCKUX BEIWYWH (TUIOTHOCTH
BEIIECTBA JKUJKOCTH U TBEPJIOTO Tella; CUJIa TPEHUSI CKOJIBKECHUS;, TaBJICHUE BO3/1yXa;
BHITAJIKUBAIOIIAs CHJIa, JCHUCTBYIOIIAss HAa TMOTPYKEHHOE B IKHIKOCTh TeEJO;
KOA(PPUITUESHT MOJIE3HOTO EHCTBHUS MPOCTHIX MEXAHU3MOB), CIEIys TPEITOKCHHON
WHCTPYKIIMU: TP  BBIMOJHEHWHW HW3MEPCHHHA COOMpPATh OSKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIYUCIISTH 3HAUYEHNE UCKOMOM BEJTUYHHBIL;

° coON0aTh NpaBWiIa TEXHUKA OE€30IacHOCTH IpU  padore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

° yKa3bIBaTh MPUHIIUIBI ICUCTBHUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IUHAMOMETpP, COOOINAIOIIUECS COCYIbl, OapoMeTp, phIyar,
MO/IBMYKHBIN M HETTOJABMKHBIN OJI0K, HAKJIIOHHAS IJIOCKOCTH;

° XapaKTepU30BaTh MPHUHIUIBI JIEUCTBUS HM3YUYCHHBIX MpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMUCAaHUA (B TOM YHCJE: TOMIIUITHUKH,
YCTPOWCTBO BOJOINPOBOJA, THUAPABIUYECKHM TMpPecc, MaHOMETpP, BBICOTOMED,
MOPIITHEBON HACOC, APEOMETP), UCTIOJB3YSI 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUIM
1 He0OX0IMMbIe (PU3NUECKHe 3aKOHBI, K 3aKOHOMEPHOCTH,

° OPUBOJUTH TPUMEpPbl / HAXOAuUTh HUHPOpPMAIMIO O TpUMEpPAX
MPAKTUYECKOTO MCIOJIB30BaHUS (PU3NYECKUX 3HAHWUN B TMMOBCEIHEBHOW JKU3HM IS
oOecrieueHrs 0€30MacHOCTH TPH OOpalleHuu C MpUOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXpaHEHHUS 3J0pPOBbS M COONIOACHHUS HOPM OSKOJOTHYECKOTO
TOBEJICHUS B OKPYKAKOIIEN CpelIE;

° OCYIIECTBJISTh OTOOpP UCTOYHMKOB WHGpopMmanuu B cetu HHTEepHET B
COOTBETCTBHUH C 33/IaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUHN U
myTéM CpaBHEHUS Pa3IUYHBIX HWCTOYHUKOB BBIICNATh HHQPOPMAIHMIO, KOTOpas
SBJISICTCS] IPOTUBOPEUNBON MJTM MOKET OBITh HEJIOCTOBEPHOM;

° UCTIONIb30BaTh npu BBIMIOJTHCHUH y4eOHBIX 3a/laHui
HAyYHO-TIOMYJISIPHYIO ~ JIMTEpaTypy  (PU3WYECKOro  COAEp,aHUS, CIPABOYHBIC

MaTepualibl, pecypcbl cetu MHTepHeT; BiaaeTh MNpuUEMaMU KOHCHEKTHUPOBAHUS
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TeKCTa, MpeoOpazoBaHus HHPOPMAIIMHN U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHbIE KpAaTKHUE MUChMEHHBIEC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpManuu (PU3NUECKOIO COAEp’KaHUS, B TOM YHCIIE
nyOJIMYHO JIeNaTh KpaTKWE COOOIIEHUS O pe3ybTaTax MPOEKTOB WIU Y4eOHBIX
UCCIIEI0BAHNM; IIPY ATOM I'PaMOTHO MCII0JIb30BaTh U3y4YCHHBIN TOHATUMHBIN anmapar
Kypca (pU3HMKH, CONPOBOXKIATh BBICTYINICHUE MPE3CHTALlUEH;

° IpU BBIMOJHEHUN Y4E€OHBIX MPOEKTOB U HCCIENOBAaHUM paclpenensiTh
00s13aHHOCTH B TpyNIE B COOTBETCTBUU C MOCTABJIECHHBIMU 3a/ayaMH, CIEIUTH 3a
BBINIOJIHEHUEM [UJIaHAa JEHUCTBUM, aJ€KBaTHO OLEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIIBHOCTh IPYIIIbI; BBICTPAaUBATh KOMMYHHKAaTHBHOE B3aUMOICUCTBUE, YUUTHIBAS

MHCHHC OKPYIKarOIIHUX.

9 kJacc

[IpenMeTHBle pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI  OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

° WCTIOJIb30BAaTh MOHATHA: Macca W Ppa3Mepbl MOJIEKYJ, TEIUIOBOE
JBUKEHUE aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSI BEILIECTBA, KPUCTAIIINUECKUE
u amop(dHBIC TeNa, HACBHIIMICHHBIM M HEHACHIIIEHHBIM Iap, BIAXXHOCTH BO3/yXa,;
TEMIIEPaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM JBUraTellb; AJEMEHTApPHbIN
DJIEKTPUYECKUN  3apsif, DJICKTPUUYECKOE TMOJIe, TMPOBOJHUKA U JAUIJIEKTPUKH,
MMOCTOSIHHBIN AJICKTPUYECKUI TOK, MATHUTHOE MOJIE;

° pazinuath SBJICHUS (TEIJIOBOE paclIUpeHHe/ckaTue, Tervlonepenaya,
TEIUIOBOE  PAaBHOBECHE, CMAyMBaHUE, KaMWUISIPHbIE  SIBIICHUSA, HCHApPEHUE,
KOHJICHCAIIH, MJIaBJICHUE, KPUCTALIA3AIAS (oTBepaeBaHue), KUIICHHE,
Terionepeaaya (TerIONPOBOIHOCTh, KOHBEKIHUS, W3JIYYEHHUE); DJICKTpU3AIUsS Tell,
B3aMMOJICMCTBUE 3apsA0B, AECUCTBUSL BJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMOJICMICTBUE MAarHUTOB, JCWUCTBUE MArHUTHOTO IOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHAsl MHAYKIIUS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINUX JAHHOE (PU3UIECKOE SBIICHUE;

o paciio3HaBaTb IMPOSABICHUC HM3YUYCHHBIX (bI/ISI/I‘IGCKI/IX SIBICHUM B
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OKpY>KaloIlleM MUPE, B TOM Uncie (PU3NUECKHe SIBJICHUS B IPU- POJIE: TOBEPXHOCTHOE
HATsDKEHUE U KalWUISPHBIE SIBJICHUS B IPUPOJE, KPUCTAIIBI B IIPUPOAE, U3ITyUYCHHE
ConHua, 3amep3aHue BOJIOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHES,
CHera; 3JIEKTPUYECKHE SIBICHUS B aTMocdepe, FIEKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE Moje 3eMiM, Apeid MOIH0COB, POJb MAarHUTHOTO MOJS Ui JKU3HU Ha
3emJie, NOJISIPHOE CUSHUE; TIPU 3TOM MEPEBOIUTH MIPAKTUUYECKYIO 33/1ady B yU4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIEC CBOMCTBA/MIPU3HAKY (DU3UUECKHX SBJICHHUIA,

° ONUCHIBATh M3yUEHHBbIE CBOWCTBA Tl U (U3MUECKHE SBIICHUS,
UCIIONB3Ysl (DU3NYECKUE BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPIHsl, KOJTUYECTBO
TEIUIOThI, YyJAEJIbHAsA TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS,
yleibHas TEeIUloTa MapooOpa3oBaHuUsl, yJAedbHAs TEIJIOTa CrOpaHUsl TOIUIMBA,
KO3 PUIIMEHT NOJE3HOr0 JEHCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENbHAS BIAXKHOCTh
BO3/yXa, OJEKTPUYECKHMU 3apsAl, CWIa TOKa, DJJIEKTPUYECKOE HANPsKEHUE,
COTIPOTUBJIEHUE TPOBOJHMKA, YJEIBHOE CONPOTHUBIICHUE BELIECTBA, paboTa U
MOIIHOCTh  3JIEKTPUYECKOr0 TOKAa); MpPU ONUCAHUU NPABUIBHO TPAKTOBATH
(bu3nUYECKUl CMBICI UCTIONb3YEMbIX BEIMYUH, 0003HAUEHUS U €AUHULIBI (PU3MUECKUX
BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3bIBAIOLIME JAHHYIO (DU3MYECKYI0 BEITUUYMHY C
APYTUMU BEJIMYMHAMH, CTPOUTH T'paUKU H3YHYEHHBIX 3aBHCHUMOCTEH (PHU3MUECKHX
BEJINYMH,;

° XapaKTepHU30BaTh CBOMCTBA TeN, (PU3NYECKHE SIBICHUS M MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS
BEILIECTBA, MPUHIIMI CYNEPIO3UIMU TMO- Jel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHus 3apsaa, 3a- KoH OMa [ ydacTka Lenu, 3akoH Jxoyns—IJIeHna, 3aKkoH
COXPAaHEHHUs DHEPIUU; NPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aIMChIBATh €70 MATEMATHYECKOE BBIPAKEHNUE;

° OOBSACHATH (U3UYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE  CUTyalMd  NPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH
PUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTOrMYeCKHX ILIaroB C
ornopoi Ha 1—2 WM3y4YeHHBIX CBOWCTBA (PM3MUECKUX SIBICHHUM, (PU3NUECKHX 3aKOHOB

NN BaKOHOMepHOCTCﬁ;
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° pemarh pacuy€THpIC 3a7aud B 2—3 JEWUCTBHS, WCIIOJB3Yysl 3aKOHBI U
(dbopMysbl, CBS3BIBAIOIMNE (PU3NYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBUS
3a/layu 3aMKChIBATh KPATKOE YCJIOBHE, BBISBISATH HEAOCTATOK JAHHBIX VISl PEIICHUS
3a/1auu, BRIOUPATh 3aKOHBI M (POPMYIIBI, HECOOXOIUMBIE I €€ PEIICHUS, TTPOBOANTH
pac- 4€Thl U CpaBHUBATH I[OJYYEHHOE 3HAUYCHHE (PUINYECKON BEIMYUHBI C
U3BECTHBIMU JIAHHBIMU;

° pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIINTh MPU TTOMOIIH
(bU3MYECKUX METOIOB; UCIIONB3Ys OMKMCAHUE UCCIIEIOBAaHUS, BBIICIATh IPOBEPSIEMOE
MIPEANOJIOKECHNE, OICHUBATh MPABUIBLHOCTh TOPSIKAa TPOBEICHUS HCCIICIOBAHMSI,
JIeaTh BBIBO/IBI;

° POBOJUTH ONBITHI MO HAOMIONCHUIO (U3UYECKUX SIBIICHUW WIU
(UBUYECKUX CBOKMCTB Tel (KamWJUSIPHBIC SBIICHUS, 3aBUCUMOCTD JTaBIICHUS BO3IyXa
OT ero 00bEMa, TeMIlepaTypbl; CKOPOCTH TMpollecca OCTHhIBAHMS/HATPEBAHUS TMpU
U3IIyYEHUH OT I[BETa H3JIyYArOUICH/MOTIOMAIONIe MOBEPXHOCTH; CKOPOCTh
UCTIApEHUsT BOABI OT TEMIEPATYpPhl KUIAKOCTH M TUIOMAAM €€ TOBEPXHOCTH;
ANEKTPU3ALMA TeJI W B3aUMOJCHCTBUE DJICKTPUUYECKUX 3aps/iOB; B3aMMOJICHCTBHE
MMOCTOSTHHBIX MAarHWUTOB, BU3YyaJW3alllsl MarHUTHBIX IOJICH TOCTOSHHBIX MarHWTOB,
JIEUCTBUS MAarHUTHOTO TIOJIE HAa TMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JICKTPOJIBUTATENsl MOCTOSHHOTO TOKAa): (POpMyIHpOBaTH MPOBEpPSIEMbIC
NPENONIOKEeHUs, COOMpaTh YCTAaHOBKY W3 TMPEAJIOKEHHOTO 00OpYyIOBaHUS;
OMKCHIBATH XOJ1 OMBITa U (POPMYIUPOBATH BHIBOIBL

° BBITIOJIHATh ~ TIPSAMBIC  M3MEPECHHS  TEMIIEpaTypbl, OTHOCHTEIbHOMN
BJIQXKHOCTH BO37yXa, CHJIbBI TOKAa, HAIMPSIKEHUS C WCIOJIb30BAaHUEM aHaJIOTOBBIX
MpUOOPOB U JATYUKOB (PU3MUECKUX BEITUYHH; CPABHUBAThH PE3YJIbTAThl U3MEPECHHM C
y4ETOM 3aJIaHHOU a0COTIOTHON MOTPEIIHOCTH;

° MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKON BETUUUHBI
OT JPYTrod C HMCHOJB30BAHHEM MPSIMBIX H3MEPEHUHN (3aBUCUMOCTH COTPOTHBIICHUS
IPOBOJHUKA OT €ro JJUHBI, IUIOUAJAX TOMNEPEYHOTO CEYEHUsS U YAEJIbHOIO
COTIPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA; CHJIBI TOKA, UAYIIErO Yepe3 MPOBOJHHK, OT

HAIpsHpKCHUA Ha IMPOBOJHHUKE, MCCICAOBAHHC IMOCICA0OBATCIBHOIO M IIapaljICIbHOIO
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COCIMHEHU MPOBOJHUKOB): IUIAHUPOBATH HCCIIEJOBAaHHE, COOMpPATh YCTAHOBKY U
BBITIOJHATh U3MEPEHUs, CIeAysl MPEAJIOKEHHOMY ITUIaHy, (PMKCHUPOBATh PE3yJbTaThl
IOJyYEHHOW 3aBUCUMOCTH B BHJE TaOmull U TpauKoB, JAeIaTh BbBIBOJBI IIO
pe3ynbTaTam MCCIIEIOBAHUS;

° IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH (yAeTabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBICHUWE MPOBOJHUKA, paboTa M MOILHOCTH
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHUs, coOMpaTh SKCHEPUMEHTAIbHYIO
YCTaHOBKY, CIEAYsl PEUI0KEHHON MHCTPYKLIUH, U BEIYUCIIATH 3HAUCHUE BEJIMYNHBI;

° coON0aTh NpaBWiIa TEXHUKA OE€30IacHOCTH IpU  padore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

° XapaKTepU30BaTh MPUHUUIBI JAEHCTBUS H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha WX ONHUCAaHHUS (B TOM 4YHCIE: CcUCTeMa
OTOIUIEHHUSI IOMOB, TUTPOMETp, NapoBasi TypOMHa, aMIIEpMETP, BOIBTMETP, CUETUUK
AIIEKTPUYECKOW HHEPrUM, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHbIC
AIEKTPONPUOOPHI (MPUMEPBI), IEKTPUUYECKUE MPEIAOXPAHUTEIN; IJICKTPOMATHUT,

QJICKTPOABUI'ATCIIb ITIOCTOAHHOI'O TOKa), HCIIOJIB3Ys 3HAHUA O

° CBOMCTBax (U3MUECKUX SABJICHUM U HeoOXoaumble (unyeckue
3aKOHOMEPHOCTH;
° pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOIMCTBA M H3MEPUTEIBbHBIC

MPUOOPHI IO CXEMaM M CXEMaTHYHBIM PUCYHKaM (KHUAKOCTHBIA TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOPAHUs, dJIEKTPOCKOII, PEOCTar);
COCTaBJIATh CXEMBbI AJIEKTPUUYECKUX IIENEeH C MOCIe0BATEeIbHBIM UM TapaslieIbHBIM
COCMHEHHUEM  DJIEMEHTOB, pa3jinyas  YCJIOBHbIE  OOO3HAYEHUS  DJIEMEHTOB
AJICKTPUYECKUX LIETICH;

° NPUBOAUTH  NPUMEPBI/HAXOAWTh  WH(MOpPMAIMIO O  MpUMepax
MPAKTUYECKOTO HMCTOIB30BaHUS (DU3NYECKUX 3HAHUN B TOBCEAHEBHOM KU3HU IS
obOecrieueHrss 0€30MaCHOCTH TIPH OOpaleHUHd C MPUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMU, COXPaHEHHUs 370pPOBbSI M COONIOACHHUS HOPM SKOJOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

o OCYIICCTBJIATh IMOHUCK I/IH(l)OpMaI_II/II/I (I)I/ISI/I‘leCKOFO COACPIKaHHusA B CCTH
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WNHTepHET, HA OCHOBE MMEIOUIMXCS 3HAHWW WU IyTEM CPaBHEHHUS JTONOJHUTEIbHBIX
HMCTOYHUKOB BBIACIATh WH(MOPMALKIO, KOTOpas SBISETCA NPOTUBOPECUHBOW WU
MOJKET OBbITh HEJOCTOBEPHOM;

° HCIIOJIb30BATh npu BBITIOJIHEHUU y4€OHBIX 3a1aHUI
HAYYHO-IIOMYJISIPHYIO ~ JIUTEpaTypy  (U3MUECKOrO  COAEpX aHHWs, CIPABOYHBIC
MaTepualbl, pecypcbl ceth MHTepHeT; BiuaaeTh NpUEMAMU KOHCIEKTHPOBAHUS
TeKcTa, MpeoOpazoBaHus HHPOPMAIMHN U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KPATKHE YCTHBIE COOOIIECHHUS,
00001ast “”HPOPMALIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOrO COJEpKaHUs, B
TOM 4YHCJIe TyOJUYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NEATEIBHOCTH; IIPU 3TOM IPAMOTHO MCIIOJIB30BATh N3YUYEHHBIN NOHATUIHBINA anmnapar
Kypca (PM3HKH, COIPOBOK/IaTh BHICTYIUICHHE MTPE3EHTALINEH;

° OpU BBINOJIHEHWN YYEOHBIX MPOEKTOB M HCCIENOBAaHUHN (DU3MUECKUX
IIPOLIECCOB PACTIPEAEIATh 00sI3aHHOCTU B IPYMIIE B COOTBETCTBUU C NOCTABIEHHBIMU
3alayaMu, CJEAWTh 3a BBINOJIHEHUEM IJIaHA JEHCTBUA M KOPPEKTHPOBATH €rO,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIN BKJIAJ B JESATEIBHOCTH T'PYIIBI; BHICTPAUBAThH

KOMMYHHKAaTHBHOC B3aHMOH€ﬁCTBHC, IMPOABJIAA TOTOBHOCTD pa3peliaTb KOH(i)J'H/IKTBI.

10 kaace

[IpenmeTHBIC pe3yabTaThl Ha 0a30BOM YpOBHE JODKHBI  OTpakaTh
c(hOpPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUI:

° UCIIOJIB30BaTh TIOHATHSA: CHCTEMa OTCYETa, MaTepHallbHas TOYKa,
TPaeKTOPHS, OTHOCUTEIBHOCTh MEXaHHUYECKOTO IBWIKEHUs, nedopmarus (ympyras,
MJIaCTUYECKasi), TPEHUEe, IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh W
MePETPy3KH; IICHTP THKECTH; aOCOJIFOTHO TBEPIOE TENO, IEHTP TSIKECTH TBEPIOTO
Tela, PaBHOBECHE, MEXAHMYECKHE KOJICOAaHWS U BOJHBI, 3BYK, HH(OPa3BYK W
VIBTPA3BYK; AJICKTPOMATHUTHBIC BOJIHBI, IKaJlia 3JIEKTPOMATHUTHBIX BOJH, CBET,
OIM30PYKOCTh M NTATBbHO30PKOCTh, CHEKTPHl MCIYCKAHWs M TOTJONIEHUS; anbda-,
0eTa- ¥ TaMMa - U3Ty4YeHUS], U30TOIIbI, SiAICPHAs SHEPTeTHKA,;

° pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEHHOE
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JBKEHUE, PABHOYCKOPEHHOE MPSIMOJIUHEHHOE NBIKCHHE, CBOOOHOE TMAJCHUE TE,
PaBHOMEPHOE JBMKEHUE TI0 OKPYXHOCTH, B3aUMOJCHCTBUE TEJ, PEaKTHBHOEC
IBWKCHHE, KoJieOaTeNbHOE IBIKCHHE (3aTyXalolue W BBIHYXKICHHBIC KOJICOaHUs),
pE30HAHC,  BOJHOBOE  JIBIDKEHHE,  OTpPaXCHHME  3ByKa,  MPSMOJIMHEHHOE
pacmpocTpaHeHHE, OTpaXEHHE U TPEIOMJICHHE CBETa, IMOJIHOC BHYTPCHHEE
OTpaXKCHHE CBETA, pa3joKeHHE OEJIOr0 CBETa B CIIEKTP U CIOKEHHUE CIEKTPAIbHBIX
I[BETOB, JIMCIIEPCUS CBETa, ECTECTBEHHAs pPaJAMOAKTHBHOCTh, BO3HUKHOBEHHE
JUHENYATOro CIHEKTpa HM3JIy4YeHHUs) MO OMHCAHUI0 MX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUE;

° pacmo3HaBaTh TMPOSIBJICHUE W3YYEHHBIX (U3UYECKUX SBICHUM B
OKpyXaroieM Mupe (B ToM 4yuciie (U3MUecKue SBJICHHUS B MPUPOJE: MPUIUBHI U
OTJIUBBI, NBWKEeHHE IUIaHeT COJMHEYHON CHCTEMBI, PEAKTHBHOE IBHKEHHUE >KHBBIX
OpraHU3MOB, BOCIIPUSITUE 3BYKOB J>KMBOTHBIMH, 3E€MIIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMHM, 3XO0, I[BETAa TEJ, ONTHYECKUE SBJICHUS B MPHUPOJE, OMOJIOTHUUECKOE
JIEUCTBHE BHUIWMOTO, YILTPAapHOJIETOBOITO W  PEHTTEHOBCKOTO  HW3IIyYCHH,
€CTECTBEHHBIN paInOaKTUBHBINA (POH, KOCMUUYECKHE JIYYH, PATUOAKTUBHOE U3ITyUCHHE
MPUPOIHBIX MHHEPAJIOB; JEWCTBHE PAIUOAKTHBHBIX W3IYYCHUH HAa OpraHU3M
YeJIOBEeKa), MPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4YEOHYIO, BBIICISTH
CYIIIECTBEHHBIEC CBONCTBA/IPU3HAKY (PU3UUECKUX SIBJICHHUI;

° OMKCHIBATh HM3YYCHHBIC CBOWCTBA TeM W (U3UYECKUE SBIICHUSA,
UCTIONB3Yysl (pu3nMyecKkue BETUYMHBI (CPEAHSsi M MTHOBEHHAsh CKOPOCTh Tella TMpu
HEpPaBHOMEPHOM JIBIDKCHHUH, YCKOPCHHE, IMEepeMEIIeHUE, MyTh, yIioBas CKOPOCTh,
CHJIa TPEHUs, CUjia YIPYTOCTH, CHIIa TSDKECTH, YCKOPEHHE CBOOOIHOTO TMaJCHHsI, BEC
Tela, WUM- TyJIbC TeJla, UMIYJbC CHUJIBI, MeXaHuueckas paboTa U MOITHOCTH,
MOTCHITMANBHAS  DHEPrus  Teja, TOJHATOTO HAJ  IMOBEPXHOCTHIO  3EMJIH,
MOTCHITMANbHAS DHEPrUsl CXKATOW TPYXKUHBI, KHHETHYECKash JHEPTus, IOJIHAS
MEXaHW4eCcKas dHEPrus, NMEPHoJ] U 4acToTa KOJIeOaHWMU, JJIMHA BOJIHBI, TPOMKOCTH
3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTeNlb MPEJIOMIICHHS Cpelbl); TpH
OMKCAHUM TPABWIBHO TPAKTOBATh (DM3MUECKUN CMBICI HCIOJIB3yeMbIX BEIUYHH,

0003HaYCHUA U CIWHUIIBI (i)I/ISI/I‘leCKI/IX BCJIIMYHUH, HAXOAUTH q)OpMy.IIBI, CBA3BIBAIONINC
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TaHHYI0 (U3UYECKYI0 BEIWYMHY C JPYTUMU BEIMYMHAMHU, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUINH;

° XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBJICHHUS W IPOIECCHI,
WCIIONIb3Yysl 3aKOH COXPAHCHHS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHUS, TPHUHIIHII
CYTIEPTIO3UIIMH CHJI, TIPUHIIUT OTHOCUTENbHOCTH ["anmiest, 3akoHsl HploTOHA, 3aKOH
COXPaHEHHUs WMIIYJIbCa, 3aKOHBI OTPAXCHHsSI W TPEIOMIICHHS CBETa, 3aKOHBI
COXpaHEHUS 3apsAIOBOTO M MAacCOBOTO YHCEN TMPHU SACPHBIX PEAKIUSIX; MPU 3TOM
JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alUCHIBATh €ro MaTeMaTHYeCKOe
BBIPaKCHHC,

° OOBSACHATH (PU3MUECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC W B
KOHTEKCT€  CHUTyalluid  MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
MIPUYHHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHNE M3 2—3 JIOTHYECKUX IIaroB C
OMopoi Ha 2—3 HU3yUYEHHBIX CBOMCTBA (HYM3MUECKUX SBICHUM, GU3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

° pemarh pacdy€THpIC 3ajaud (OmMparomuecs Ha CHCTeMy U3 2-3
ypaBHEHUH ), UCTIOJIb3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIONINE (DU3UIECKUE BEITMYUHBI:
Ha OCHOBE aHajM3a YCJIOBHUS 3aJa4yd 3a- IMHCHIBATh KPATKOE YCIOBUE, BBISBIISTH
HEJIOCTAIONINEe WM W30bI- TOYHBIE JIaHHBIE, BBIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAMMBIC [JISl PEIICHUS, MPOBOJUTH PACUYEThl U OIEHHWBATH PEATUCTUYHOCTD
MOJTYYCHHOTO 3HAYCHUS (PU3MUCCKOW BEIIMINHBI,

° pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEHIUTh MPU TTOMOIIH
(M3UYECKUX METOOB; UCIIONB3YS ONMMCAHWE MCCIICIOBAHUS, BBIICIATH TPOBEPSIEMOC
MIPEANOJIOKECHNE, OICHUBATh IMPABHIBLHOCTh TOPSAAKA TPOBEICHUS HCCIICIOBAaHMUS,
JIeaTh BBIBOJIbI, HTHTEPIIPETUPOBATH PE3YJIHTATH HAOIOICHUI U OTIBITOB;

° IPOBOJUTH ONBITHI 10 HAONIOACHUIO (PU3NYSCKUX SBJICHUHA WA
(U3UYECKUX CBOWCTB TEJ, M3yUYeHHE BTOPOro 3akoHa HbI0TOHA, 3aKOHA COXpaHEHUS
SHEPTUU; 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHHIA

° NPY)XHHHOTO MasTHHKA OT MAacChl Tpy3a U JKECTKOCTH TPYKHUHBI, U
HE3aBUCUMOCTh ~ OT  aMIUIMTYObl ~ MalblX  KoJeOaHWil;  MPSAMOJIMHEHHOE

paciupoCTpaHCHUC CBETA, Pa3JI0KCHUC Oenoro cmeTta B CIICKTpP, HU3YUCHHC CBOICTB
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M300paxKeHHsl B IJIOCKOM 3€pKaJie U CBOMCTB M300pakeHus MpeIMeTa B coOuparomien
JUH3E; HAONIONEHWE CIUIOMIHBIX M JIMHEHYaThIX  CIEKTPOB  U3IYUYCHUS):
CaMOCTOSATENIbHO COOMpaTh YCTAaHOBKY U3 HU30BITOYHOrO Habopa 000pYyIOBaHUS;
OTHCHIBATH XOJI OTBITA U €r0 PE3YNIbTATHI, (HOPMYITUPOBATH BHIBOIHI,

° IPOBOJUTH ITPU HEOOXOUMOCTH CEPUIO MPSIMbBIX U3MEPEHUH, OTpeesis
CpellHee 3HaueHue H3MepsieMol BelUuYuHbI ((hOKYCHOE paccTOsiHHE coOuparoien
JMH3bI); 000CHOBBIBAThH BBIOOP CIIOCOOa U3MEPEHU/U3MEPUTETHLHOTO MPHOOopa;

° IPOBOJUTH HCCIICIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUH (3aBUCHMOCTh TYTH OT BpPEMEHU TIpH
PAaBHOYCKOPEHHOM JIBMD)KEHUM O€3 HaudalbHOW CKOPOCTH; Tepuojaa KojaeOaHui
MaTEeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCMMOCTH yTIJia OTPaKCHHS CBETa
OT yria TMajgeHusi W Yyrjia TpeloOMIICHUS OT yria TMajaeHus): IUIaHUPOBaTh
MCCJIEIOBAHUE, CAMOCTOSITEIBHO COOUpaTh YCTAaHOBKY, (DUKCHUPOBATH pE3yIbTaThl
MOJIy4YeHHOM 3aBUCUMOCTH (PU3NYECKUX BETUYMH B BHUJIC TaOIMI] U TpadUKOB, AeiIaTh
BBIBO/JIBI 110 pe3yJIbTaTaM MCCIIEIOBAHMUS;

° IPOBOJUTH KOCBEHHBbIC H3MEPEHHUS (HU3MUYECKUX BEIUYHH (CpeaHsis
CKOpPOCTh W YCKOpPEHHE Tela TMpH pPABHOYCKOPEHHOM MABW)KCHHUU, YCKOPEHHE
CBOOOJHOTO TMaJeHUsI, KECTKOCTh MPYXHUHBI, KOIPPUIMEHT TPEHUS CKOJIbKEHUS,
MexaHu4ecKkas padoTa U MOITHOCTbh, YACTOTa M MEpUO/] KoeOaHnii MaTeMaTHIYeCKOTO
U TMPY>KUHHOTO MAasTHUKOB, ONTHYECKAs! CUJia COOMPAIOIIECH TUH3bI, PanOAKTUBHBIN
(GoH): TUIAHMPOBATH HU3MEPEHHUs; COOMpaTh DKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUSI, CIACAYS MPEII0KEHHON HWHCTPYKIIUW, BBIYHMCIIATh 3HAUYCHUE
BEJIMYMHBI W aHAJIM3UPOBATh TOJYYCHHBIC PE3yNbTaThl C YYETOM 3alaH- HOMU
MOTPETHOCTHA U3MEPEHUN;

° coONoaTh NpaBWiIa TEXHUKA O€30MacHOCTH TMpu  pabore ¢
1a60paTOPHBIM 000PYAOBAHUEM;

° paznuyaTh OCHOBHBIE MPHU3HAKM M3YYCHHBIX (DU3MUECKUX MOJIe- JICH:
MaTephalibHasi TOYKa, aOCOJIOTHO TBEPIOE TEJNO, TOYEUHBIM MCTOYHUK CBETA, JIyY,
TOHKAs JINH34, IJIaHeTapHasi MOJIeJIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO SIpa;

° XapaKTepU30BaTh MPUHIMUIBL JIEUCTBUS HM3YyYEHHBIX MpUOOPOB U
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TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONHMCAHUS (B TOM YHCIE: CIHIOMETD,
JATYUKU TIOJIOKEHUS, PACCTOSIHUSA U YCKOPEHHMS, paKeTa, 3XOJIOT, OYKH, INEPHUCKOII,
¢doToanmapar, ONTUHYECKUE CBETOBO/IbI, CIEKTPOCKOI, JO3UMETP, kKamepa Buibcona),
UCIIOJNIB3YS 3HAHUS O CBOMCTBAaX (PM3UYECKUX SABICHUN M HEOOXOIUMBIC (hU3HUECKUE
3aKOHOMEPHOCTH;

° UCIOJIb30BaTh  CXEMbl U CXEMaTU4YHbIE PUCYHKH  M3yUYEHHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTMYECKHUX MPOLIECCOB
MpU pEeHIeHUH Y4eOHO-TPAKTUYECKUX 3a/ay; ONTHUYECKHE CXEMBI JUIsl MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie U COOUparomieit JIMH3E;

° MPUBOJUTh  MPUMEPHI/HAXOAUTh  HHPOpMAIMIO O  MpUMEpax
MPaKTUYECKOTO HMCMHOIB30BaHUS (PU3NYECKUX 3HAHUN B MOBCEAHEBHOM KU3HU IS
oOecrieyeHuss 0€30MaCHOCTH TpH OOpalIeHUH C NpUOOpaMu M TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHUS 3/0pOBbS M COOJIOACHHS HOPM 3KOJOTHYECKOIrO
IIOBEJICHUS B OKPY’KaIOIIEH Cpeae;

° OCYUIECTBJISATh MOUCK MHPOPMALMHU (PU3HYECKOTO COJAEPKAHUSI B CETU
NuTepHeT, caMoCTOATENbHO (DOpMYyIUpyss TOMCKOBBIM 3ampoc, HAXOJIWUTh IMYTH
ONpeaeneHus] JOCTOBEPHOCTH MOJYyYeHHOM HH(POpMALMK HAa OCHOBE HMEIOIIMXCSA
3HAHUH U IOTOJHUTEIBHBIX UCTOYHUKOB;

° UCIIOJIb30BaTh npu BBITIOJIHEHUU y4eOHBIX 3a/IaHUM
HAayYHO-NIOMYJISIPHYIO  JIUTEpaTypy  (HU3MYECKOrO  COJEpKaHHs, CIPABOYHBIC
Marepualibl, pecypchl ceth «WHTepHeT»; BlaleTh MPUEMAMHU KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpazoBaHusi HHPOPMALIMK U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

° co37aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
uH(OpMAIIUU W3 HECKOJIBKUX HCTOYHHUKOB (PH3WYECKOTO COMEpKaHMs, MyOIUIHO
MPEACTABIATh PE3YJIbTATHl MPOEKTHON WIIUM HUCCIEAOBATENbCKON AEATENBHOCTH; TIPU
3TOM TPaMOTHO MCIIOJb30BAaTh W3YYECHHBIM MOHSATUWHBIN ammapar u3y4aemMoro
paznena GU3NKA W COMPOBOXKAATH BBICTYIUICHHE TIpE3CHTAIME ¢ yd4éTom
0COOEHHOCTEN ayJJUTOpUU CBEPCTHUKOB.

CrnenuajbHble pe3yJibTaThl:
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° BJIQJICHUE 3pPUTEIBHO-0CA3ATENIbHBIM ClocoO0M  00cienoBaHus U
BOCHPUATHS I[BETHBIX WUJIM YEPHO-OETBIX (KOHTPACTHBIX) PENbePHBIX M300paKeHHI

(wmrocTpanui, CcXeM, MAaKeTOB, YEpPTEKHBbIX PHUCYHKOB, TrpaduKOB U T.IL.).
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TEMATHYECKOE IINTAHUPOBAHME 110 ITPEIMETY «®PU3UKA»

8 kiacc (68 4.)

Temaruueckuii
010K, TeMa

OcHoBHOe co/iep:KaHue

OcHOBHBIE BUJIBI 1eATEJILHOCTH
00y4arouuxcs

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKpPYsKaromero mupa (6 4.)

@usnka — Hayka | Ou3uka — Hayka o mpupoje. SBineHus npuponsl. PHU3MUECKUE | ® BBIABICHHWE  pa3iMuUil  MEXIy  (QHU3HYECKUMH U
o mpupoje. (2 4.) | sBICHHUSA: MEXaHHYECKHE, TEIUIOBBIC, DJIEKTPUUYECKHE, MAarHUTHEIC, XUMHUYecKkUMHU npeBpateHusMu (MC — xumus);
CBETOBBIE, 3BYKOBBIE. .
® pacro3HaBaHUE M KJIacCUPHUKALMs (PU3HUECKUX SBICHUMI:
MEXAHUYECKUX, TEIUIOBBIX, EKTPUUYECKUX, MATHUTHBIX U
CBETOBBIX;
® HaOJIOJIEHUE C IOMOIIBI0 COXPAaHHBIX aHAJIU3aTOPOB U
onucaHue (PU3NYECKUX SIBICHUH.
dusnyeckue @dusnueckue BenuuMHBL. M3MepeHue (GU3MUECKUX BEJIUYMH. | ® ONpEACICHUE IEHbl JEJIEHUS IIKalbl HU3MEPUTEIbHOIO
BEJIMYUHBI. (2 duznueckue npuOOpBHI. [TorpemHocTs U3MEpEHUil. npubopa, H3MepeHHe JHUHEWHBIX pa3MepoB Tel U
q.) MexnyHapoaHas cucTeMa eIMHULL. MIPOMEXYTKOB BPEMEHH C YUETOM MOTPELTHOCTEN;
® u3MepeHre 00bEMa KHUIKOCTU U TBEPIOTO TENa;
® U3MEpPEHHE TEMIIepaTypbl NP IOMOLIM KHIKOCTHOIO
TEPMOMETPA U AATYUKA TEMIIEPATYypHI;
® BBHINOJIHEHHE TBOPUECKUX 3aJaHMM MO MOUCKY CIOCOOOB
W3MEpEHUsT HEKOTOpBhIX (PU3MUECKHUX XapPaKTEPHUCTUK,
HampuMep: pa3MepoB  MajblX  O0BEKTOB  (BoJIOC,
MIPOBOJIOKA), YAanEHHBIX 00BEKTOB, OOJTBIITX
paccTOsSHUM, MaJIbIX TPOMEXKYTKOB BPEMEHH;
® 00CYXJEeHHE TIpeIIaraéMbIX CITIOCO0O0B.
EcrectBennonay | Kak ¢usuka u Jpyrve ecrecTBEHHblE HAyKHd H3Y4arOT MPUPOIY. | ® BBIABUKEHHE TUIIOTE3, OOBSACHSIOUUX MPOCTHIE SBICHUS,
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YHBIA METOJ
mo3HaHwus. (2 4.)

EcrecTBeHHO-HAayuHBI METO]I MIO3HAHUS: HAOIIOACHUE C TIOMOLIBIO
COXpaHHBIX AHAJIM3aTOPOB, IIOCTAHOBKA HAY4YHOI'O BOIpOCa,
BBIIBUKCHUE THUIOTE3, HKCHEPUMEHT TI0 TPOBEPKE THUIIOTES,
oObsicHeHue HabmogaeMoro sBieHusa. OmnucaHue (HU3NIECKUX
SIBJIEHUH C IIOMOIILIO MOJEIIEH.

HarpuMep: MOYeMYy OCTaHABJIMBACTCS JBUIKYIIEECS 110
TOPU3OHTAIILHON MOBEPXHOCTU TEJIO; MOYEMY B KaAPKYIO
IIOr0/1y B CBETJION OJIEkK/I€ MPOXJIaJAHEHN, YEM B TEMHOM;

IIPETIOKEHUE CIIOCOO0B IPOBEPKU TUIIOTES;

IPOBE/ICHUE HCCIEIOBaHUs 10 IpPOBEpKe Kakoh-11bo
TUIOTE3bl, HalpuMep: JajdbHOCTh IOJIETAa LIapuKa,
MYIIEHHOTO T'OPU30HTAIBHO, TeM Ooublie, yeM Ooiblle
BBICOTA IIyCKa;

MOCTPOCHUE MPOCTEHIINUX Mojenel (U3NUECKUX SIBICHUN
(B BHAE PHUCYHKOB, allUIMKalUi, pelnbeQHBIX PHUCYHKOB
WIH cXeMm), HaIpumep najicHue npeaMeTa;
IPSIMOJIMHENHOE paclpOCTPaHEHUE CBETA.

Paszgea 2. [lepBoHayaibHbIE CBEJIEeHUS 0 CTPOEHUH BelecTBa (5 4.)

Ctpoenue
BemecTna. (1

q.)

ATOMBI M MOJEKyIbl, HX pa3sMmepbl. OTbBITHL, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHHE BELIECTBA.

® Ha6J'IIOI[eHI/Ie C IIOMOIIBIO COXPAHHBIX AHAJIU3ATOPOB H

UHTEpIpeTalns  ONbITOB,  CBUJAETEJIBCTBYIOIUX 00
aTOMHO-MOJIEKYJIIDHOM CTPOCHUU BEILECTBA: OIBITHI C
PacTBOPEHUEM PA3IMYHBIX BEUIECTB B BOJE;

OILIEHKa pa3MepOB aTOMOB U MOJIEKYJ C HCIOJIb30BAHUEM
dbotorpaduii, TMMOTy4YEHHBIX Ha AaTOMHOM CHJIOBOM
mukpockorne (ACM), unmu mozeneit;

OIpPECACIICHUEC PAa3SMEPOB MAJIBIX TECJI.

JIBuxeHue

Hu
B3aMMOJIECHCTBH
€ YacCTHI]
BeliecTna. (2

JIBukeHue yactull BemecTBa. CBsA3b CKOPOCTH JBMKEHHS YaCTHUII C
TEMIIepaTypou. bpoyHnoBckoe JIBUJKECHHUE. Huddysus.
B3aumoselicTBue 4acTHUI] BEIIECTBA: IPUTSHKEHNE U OTTAJIKMBAHUE.

HaOJIl0/IeHNEe C TOMOIIBI0 COXPAHHBIX AHAJIU3aTOPOB U
oOBbsicHEHHE OpOYHOBCKOTO  JBMKEHHS M  SBJICHUS

muddy3uy;

NOpOBCACHUC U OOBSICHEHHE OIIBITOB IO Ha6J'IIO,Z[CHI/IIO
TCIIOBOT'O paCIIMPEHUSA I'a30B,
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MIPOBEJICHUE M OOBSICHEHHUE OTIBITOB 110 OOHAPYKEHUIO CUIT
MOJICKYJISIPHOTO MPUTSDKCHUS U OTTAJIKUBAHHUSL.

ArperaTHble
COCTOSIHUSI
BemiecTna. (2

9.)

ArperatHble COCTOSHUS BEIECTBA: CTPOCHHE ra3oB, >KHAKOCTEH U
TBEPABIX  (KpPUCTAIUIMYECKUX)  Tell.  B3aumocBsizp — Mexay
CBOMCTBAMM BEIIECTB B Pa3HBIX arperatHbIX COCTOSHHUSIX MU HX
ATOMHO-MOJICKYJISIPHBIM ~ CTpoeHneM. (OCOOEHHOCTH —arperaTHbIX
COCTOSTHUI BOJIBL.

onucaHue (C HCIOJIB30BAHUEM TMPOCTBHIX MOJIEIIECH)
OCHOBHBIX PAa3JIMYUd B CTPOCHHUMU Ta30B, KUIAKOCTECU U
TBEPJBIX TEIT,

00BSICHCHHE MAJION C)KMMAEMOCTH KHUIKOCTEH M TBEPIBIX
TeJ1, OOJIBIIION C)KMMAEeMOCTH Ta30B;

oObsicHEHHEe coxpaHeHHss (OpMBI TBEPABIX TEN U
TEKY4eCTH KHKOCTH;

IIPOBEICHUE OIIBITOB, JOKAa3bIBAIOILIMX, YTO B TBEPIOM
COCTOSIHMM BOJbI YaCTHLIBI HAXOIATCA B CPEJHEM JaJIblle
JpYyT OT Apyra (IUIOTHOCTh MEHBLIE), YEM B KHUIKOM;

YCTAaHOBJICHHE B3aMMOCBSI3M MEXIYy OCOOCHHOCTSIMU
arperaTHbIX COCTOSIHUN BOJBI U CYIIECTBOBAHHEM BOJTHBIX
opraan3moB (MC — Guonorusi, reorpadus).

Pa3nen 3. /IBu:xxenne u B3aumojeiicreue tea (21 4.)

Mexanuueckoe
nBkenue. (3

q.)

Mexanuyeckoe JABWKEHHE. PaBHOMEpHOE U HEPaBHOMEPHOE
newkeHne. Ckopoctb. CpemHsisi CKOPOCTh TPH HEPABHOMEPHOM
JBWKEHUU. Pacuér myTH v BpeMeHH JIBH>KECHHUSI.

HUCCICA0OBAHHUE PABHOMCPHOTO ABHMIXKCHUS U OIIPCACIICHUC
€T0 IIPU3HAKOB,

Ha6JIIO,Z[eHI/IC C TIOMOIIBKO COXpPAHHBIX AHAJIN3AaTOPOB
HCPAaBHOMCPHOI'O ABMXKCHUA U OIIPCACICHUC CT'O OTJIMYUN
OT PaBHOMECPHOTO ABUKCHUA,

pemIicHUE 3aJa4 Ha ONpCACIICHHUE IIYyTHU, CKOPOCTH H
BPEMCHU PABHOMCPHOTI'O JIBUKCHU,
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aHaM3 TpadUKOB 3aBUCUMOCTH TYTH U CKOPOCTH OT
BPEMEHH.

HNuepuns,
Mmacca,
IJIOTHOCTG. (4

q.)

SBnenue wuHepuuM. 3akoH HHepuuu. B3aumopeicTBue Ten Kak
IIpUYMHA M3MEHEHHUs CKOpPOCTHM IBM)KEHMs Tell. Macca kak mepa
uHepTHOCTH Tena. IlnmoTHocTs BemectBa. CBsA3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BbEMa BellleCTBa.

00BsCHEHUE u IIPOrHO3UPOBAHUE ABJICHUI,
00yCJIOBJICHHBIX MHEPIMEH, HAPUMEpP: YTO HMPOHCXOIHUT
OpU TOPMOKEHUU WU PE3KOM MaHeBpe aBTOMOOWIIS,
[IOYEMY HEBO3MO)XHO MTHOBEHHO IpPEKPAaTUTh ABM)KEHUE
Ha BEJIOCUIIE/IE WIM CAMOKATE U T J;

IIPOBECHUE M AaHAIU3 OIIBITOB, JAEMOHCTPUPYIOLIUX
M3MEHEHUE CKOPOCTH [JBWXKEHUs Tejla B pe3yJibTaTe
JICWCTBUSA HA HETO JPYTUX TEIT;

pPeIICHUC 3aaa4 Ha OIIPCACICHHUEC MACChI TCJIa, €TO0 00BéMa
H IIJIOTHOCTH,

IIPOBEJCHUE M AaHAIU3 OIIBITOB, JAEMOHCTPUPYIOLIUX
3aBUCUMOCTb HM3MEHEHUSI CKOPOCTH Te€ja OT €ro MAacChl
MPY B3aUMOJICVICTBUH TEIT,

N3MCPCHUC MACCHI TCJIa pA3JINYHbIMHU CHOCO68.MI/I;

ompejiesieHue TUIOTHOCTH Tejla B Pe3yJIbTaTe M3MEpPEHUs
€ro Maccel 1 00BéMA.

Cuia. Bune! cui.
(14 4.)

Cwta kak XapakTepucTHKa B3auMonaeucTBus tena. Cuiia ynpyroctu
n 3akoH ['yka. M3MepeHuwe cCuiabl ¢ MOMOILIBK JTHHAMOMETpA.
SBnenue TATOTEHMS W cuia TskecTH. Cuila TSDKECTH HA JAPYTUX
maHeTtax. Bec tema. HeBecomocts. CnoskeHue cuil, HapaBIEHHBIX
o OfHOM npsiMoi. PaBHoxelcTByromas cuin Cuiia tpenus. Tpenue

HU3YyUCHUC BSaHMOHeﬁCTBHﬂ KaKk TPpUYMHBI H3MCHCHHA
CKOpPOCTH TEJIa UJIN €TI0 ,Z[e(bOpMaL[I/II/I;

ONMCAHUE pEaJbHBIX CUTYallM B3aWMOJECHCTBHSA TEN C
IIOMOILBI0 MOJECINIEH, B KOTOPBIX BBOJUTCS IIOHATHE U
n300pakKeHUE CHUIIBI;

45




CKOJIBXKCHHA U TPECHHUEC ITOKO. TpCHI/Ie B IIpUPOAEC N TEXHUKE.

U3Yy4€HUE CHIIbI YIIPYTOCTH;

UCCIICIOBAaHUE  3aBHUCHUMOCTH  CHJIBI  YIIPYTOCTH  OT
YIUIMHEHUS PE3MHOBOTO IIHYpa WM TPYXKUHBI (C
MOCTpOCHHEM rpaduka);

aHaJN3 NPAaKTUYECKUX CUTYaIUi, B KOTOPBIX MPOSBIISICTCS
NEHCTBUE CUJIBI YIIPYTroCTH (YIPYrocTh Ms4a, KPOCCOBOK,
BETOK JIepeBa  JIp.);

aHaJInu3 CI/ITyaLII/If/'I, CBsI3aHHBIX C ABJICHHUEM TATI'OTCHUS.
OObsicHeHHEe  OpOUTANBHOTO  ABMXKGHUSA IIJIAHET C
UCIIOJIb30BAHUEM SIBJICHUSI TATOTCHHS M 3aKOHA MHEPIIMU
(MC — actpoHomusi);

HN3MCPCHUC BC€Ca TCJIa C IOMOIIBIO JTUHAMOMETPA,
000CHOBaAHHE 3TOI0 CIIocoba HU3MCPCHUA,
aHAJIN3 1 MOACTIUPOBAHHUC ABJICHUA HCBECOMOCTH,

OKCIICPUMCHTAJIBHOC TMOJIYYCHUC IMpaBUJia CIOXKCHUSA CHUII,
HaITPpaBJICHHBIX BJOJIb OJTHOM IpsAMO;,

ONpeAeIICHUE BEIMYUHBI PABHOICHCTBYIOIIECH CHUIT;

U3Y4YEHHE CHUJIbl TPEHUS CKONBXKEHUS W CHIIBI TpPEHUs
IOKOSI;

HCCICA0OBAHNUE 3aBUCHUMOCTU CHJIbI TPCHHUA OT BECAa TCjia U
CBOICTB TPYIIUXCA HOBerHOCTeﬁ;

AHAJIN3 TPAKTUYICCKUX CHTyaHHﬁ, B KOTOPBIX IMPOABIIAACTCSA
JIECTBHE CHIIBI TPCHUA, HUCIHOJB3YHOTCA CIIOCOOBI €€
YMCHBIICHUS WA YBCIUYCHUA (KaTaHI/IC Ha JbIXKax,
KOHBbKaxX, TOPMOKCHUC aBTOM06I/IJ'I}I, HUCIIOJIBb30BaHUC
HNOAIIHUITHUKOB, IINTaBaHUC BOJHBIX )KMBOTHBIX U I[p) (MC
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— Ouosorus);

pelieHre 3a/1a4 ¢ UCMHojiab30BaHUuEM (OpMyI Juisl pacyéra
CHUJIBI TSKECTH, CHJIBI YIIPYTOCTH, CUIIBI TPEHUSL.

Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTel U ra3os (21 4.)

JlaBnenue. HaBnenue. CrocoObl yYMEHBLICHHS U YBEIWYCHHS [ABJCHHS. | ® aHAIU3 U  OOBSICHEHHE OINBITOB U  IPAKTHUYECKUX
[lepenaua JlaBnenue raza 3aBUCMMOCTb JaBjeHHMs raza oT oObéMa H CUTYaIlui, B KOTOPBIX MPOSIBIISICTCS CUJIA JABJICHHUS,
JaBJICHUS temneparypbl.  llepemaua  naBneHuss — TBEPABIMH  TeJamH,
. e o000CHOBaHHE CMOCOOOB YMEHBIICHUS U YBEIHUCHUS
TBEPABIMU KUAKOCTAMU U razamu. 3akoH [lackans. [IaeBMaTmueckue
JTaBJICHUS,
TeJIaMH, MAIIHHEI.
KUJKOCTAMHU U ® U3yYCHHWE 3aBHCHMOCTH JaBJICHHS Tra3a OT O00bEMa u
razamu. (3 4.) TeMIIepaTyphbl;
® u3ydeHHe OCOOCHHOCTEH mepenauyu JaBieHHs TBEPIBIMU
TEJIAMH, KUJIKOCTSIMHU U Ta3aMH;
e O00OCHOBaHHWE pE3yJIbTATOB OIBITOB OCOOCHHOCTSIMU
CTPOCHHS BEIIECTBA B TBEPIOM, )KHJIKOM M Ta3000pa3HOM
COCTOSTHUSIX;
® DOKCIEPUMEHTAIBHOE JOKa3aTeIbCTBO 3akoHa [lackais;
® pelleHHe 33/1a4 Ha pacuéT JaBJIeHUS TBEPAOTO Tela.
JlaBnenue 3aBUCHUMOCTh JIaBIIEHUS JKUJIKOCTH OT TIIYOMHBI MOTPYKEHUS. ® CCIIEJIOBaHME 3aBUCUMOCTH JIaBIEHUS >KUIAKOCTH OT
xuakoctu. (5 4.) | ['umpocratuuecknit  mapamokc. CooOmaroniecss  COCyIbl. TITyOWHBI TIOTPYKEHUS Y TUIOTHOCTH YKHJIKOCTH;
['unpaBinyecKkue MEXaHU3MEI.
® HaOJIOJICHUE C TIOMOIIBIO COXPAHHBIX AHAJIU3aTOPOB C
MTOMOIIBI0 COXPAHHBIX AHAJTU3aTOPOB M OOBICHCHHE
THIPOCTAaTHIECKOrO0  TapajoKkca Ha OCHOBE 3aKOHA
ITackans;
® 3y4YCHHE COOOMIAIOIINXCS COCYIIOB;
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PEIICHUE 3a/]a4 Ha pacqéT JaBJICHUSA ) KUJKOCTH,

OOBSICHEHUE TPUHIUIA JCHCTBHS  THIPABIMYECKOTO
npecca;
aHamM3 W OOBSICHEHHWE TPAKTHYECKUX  CUTYaIid,

JEMOHCTPHUPYIOIIUX TPOSIBICHUE JIABICHUS XKUIKOCTH M
3akona [lackans, HarpuMep MPOIECCOB B OpraHU3Me MpH
rTy00KOBOHOM HBIpsiHUU (MC — Guostorus)

AtmocdepHoe
naBiieHue. (6 4.)

Atmochepa 3emsmm u  armochepHoe namieHue. [IpuuuHb
CYIIECTBOBaHMS BO3MYNIHONH 00004ku 3emin. OnbiT Toppuueriu
H3mepenue atMochepHOro AaBiicHHs. 3aBUCUMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJ ypoBHEM Mopsi. I[IpuOOpsI i U3MEpEHHs]
aTMoc(hepHOTro JaBJICHMS.

AKCTIICPUMEHTAIBHOE oOHapyxeHHe aTMoc(hepHOTO
JaBJICHUs AHAJIU3 B O0OBSICHEHNE ONBITOB U NMPAKTHYECKUX
CUTyallud, CBSI3aHHBIX C JeicTBHEM aTMOC(HEpHOro
JIaBJICHHS;

OOBSICHEHUE CYIIECTBOBAaHUS aTrMocdepbl Ha 3emie u
HEKOTOPBIX IIIAHETaX WU €€ OTCYTCTBHS Ha JPYTHX
wianerax u Jlyne (MC — reorpadus, actpoHoMus ),

0OBSCHCHHE WM3MEHCHHS IUIOTHOCTH aTMocdhepsl ¢
BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO MIaBICHUS OT
BBICOTEI,

pCHICHUC 3a1a4 Ha pacqéT aTMOCQ)epHoro JaBJICHHAA,

U3y4eHHE yCTpoiicTBa GapoMeTpa-aHepOuaa.

JeiicTBue

YKUJIKOCTH U Ta3a
Ha [I0TpYKEHHOE
B HUX Teno. (7 4.)

JleiicTBHe JKMAKOCTM M Ta3a Ha IOIPY)KEHHOE B HHX TeJO.
BeitankuBarommas (apxumenoBa) cuia. 3akoH Apxumena IlnaBanue
Ten. BoznyxomiaBanue.

9KCHEPUMEHTAIbHOE OOHAPYKEHUE AEUCTBUS KUIKOCTH U
rasa Ha IOTPY>KEHHOE B HUX TEJO;

ONPEACIICHUE BBITAJIKUBAIOMIEH CHIIbI, JEHCTBYIOIIEH Ha
TEJI0, IOTPYKEHHOE B KUJIKOCTH;

MIPOBEICHNE U OOCYXJIEHHE OMBITOB, IEMOHCTPUPYIOIINUX
3aBUCUMOCTDb BBITJIKUBAIOIICH CHUJIBI, IEHCTBYIOIIEH Ha
TEJIO B )KUJKOCTH, OT 00bEMaA MOTPYKEHHOU B JKUJIKOCTb
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YHacCTH TC€Jia U OT INIOTHOCTH KHAKOCTH,

® lcCleI0BaHUE 3aBUCHUMOCTH Beca Tella B BOJIe OT 00béMa
MOIPYKEHHOU B JKUJIKOCTb YaCTH TEJIA;

® DpCIICHHUC 3aJa4 Ha NOPUMCHCHHUC 3aKOHa ApXI/IMeI[a u
YCJIOBUS TUIaBaAHUA TCII;

® KOHCTPYMPOBAHHME apeoMeTpa WM KOHCTPYHPOBAHUE
JIOJIKH M OTIpeIeJICHHE €€ IPY30I0AbEMHOCTH.

Pasnen 5. Pa6ora u MmomHocTh. JHeprus (12 4.)

Pabora Mexanunueckas pabota. MOIIHOCTb. ® SKCIIEPUMEHTAILHOE OIPEeIIEHIEe MEXaHNIECKOH paboThI

MOIIHOCTb. (3 CWJIBI TSDKECTH NIPU MAJIEHUU Tela M CWJIbl TPEHUs NpHU

q.) PaBHOMEpPHOM IEpPEMELICHUH Teja MO T'OPU30HTAIBHON
IOBEPXHOCTH;

® pacy€T MOIIHOCTHA, Pa3BUBAEMOM TMPU MNOABEME TIO
JIECTHULIE;

® pernieHHe 3a7a4 Ha pacyéT MEXaHHMYeCKoW paboThl U

MOIIIHOCTH.
HpOCTHe HpOCTBIe MCXAaHU3MBI: pbIYar, 6J'IOI(, HakKJIOHHasAd IIJIOCKOCTh. | ® OIIPCACICHUEC BBIMIPBINIA B CUJIC ITPOCTHIX MEXaHNU3MOB Ha
MCXAaHU3MBEI. (5 HpaBI/IJ'IO PaBHOBECHA. IMpUMEpE pblvara, NOABUKHOTO U HETIOABHUIKHOT'O 6J'IOKOB,
LI.) HaKJIOHHOM IIJIOCKOCTH,

Poryara. IlpumeHeHue mnpaBmia paBHOBECHS pblyara K OJOKY
«3onoroe mpaBuiao» MexaHuku. KIIJ[ mpocThix MexaHW3MOB. | ® HCCIIEIOBAaHUE YCIOBHS pPABHOBECHS pblyara;

HpOCTBIe MCXAaHHU3MBbI B 6LITy U TexHHuKe. Pbluaru B Tene 4eoBeKa. o
® 06Hapy'}KCHI/IC CBOUCTB MMPOCTBIX MEXaHU3MOB B

pa3MYHBIX ~ MHCTPYMEHTaX M NPHUCIIOCOOJICHUSIX,
UCIOJBb3YyEeMBbIX B OBITY M TEXHHMKE, a TaKXe B JKUBBIX
opranusmax (MC — 6uonorus);

® DOKCIICPUMCHTAJIBHOC O0Ka3aTC¢JIbCTBO PaBCHCTBA pa60T
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IIPY IPUMEHEHUHU MPOCTHIX MEXAHU3MOB;
onpeaeneHue KII/] HakIIOHHOM IOCKOCTH;

pelleHre 3a7ad Ha IPUMEHEHUE IIPAaBUJIa PaBHOBECHS
pbraara u Ha pacuét KIIJI

Mexanuyeckas
sHeprusl. (4 4.)

Kunernueckas u noreHumnanbHas 3Heprus. I[IpeBpamenue omgHOro
BUJAa MEXAHWYECKOM SHEPrUM B JApPYrol. 3aKOH COXpPaHEHUS MU
U3MECHEHUS DHEPIUU B MEXaHUKE.

JKCIEPUMEHTAIBHOE OmpeAcIIcHuE W3MEHEHUS
KUHETHUYECKON M NMOTEHUUAIBHOW SHEPTrUU Teja IPU E€ro
CKaThIBAHHUH 110 HAKJIOHHOM IIOCKOCTH;

Q)OpMYJ'II/IpOBaHI/Ie Ha OCHOBC HCCICOOBAaHHUsA 3aKOHAa
COXpPAaHCHUA MEXaHUYECKOM OHCPI'UH,

00CyX/IeHHE TPaHUIl TPUMEHUMOCTH 3aKOHA COXpaHEHUs
JHEpIuy;

peleHne 3a/1a4 C HCIOJIb30BAHUEM 33aKOHA COXPaHEHMs
SHEPruu

PezepBHoe Bpems. (3 4.)

9 kaacc (68 4.)

Temarunuecknii
0JIOK, TeMbl

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1€SITEILHOCTH
o0yuaruuxcst

Pa3nen 6. TenuioBble siBjienus (32 4.)

Crtpoenue
CBOMCTBa
Bemectna. (7 4.)

bal

Crpoenue BemiectBa. ONBITHI, JOKA3bIBAIOIINE aTOMHOE CTPOCHHUE
BEIIECTBA. [€MIOBOE IBMYKEHHE aTOMOB M MOJIEKYJI. BpoyHOBCKOE
newkenne. Juddysus B raszax, >KHIKOCTSIX W TBEPABIX TeJax.
B3anmoneiicTBe  4acTWIl BelIEeCTBA. ArperaTHble  COCTOSTHHUS
BemecTBa. Mojenu CTPOCHHsI TBEPIbIX TeJ, JKUIKOCTEH W Ta30B.
OOBsicCHEHHWE CBOWCTB Ta3oB, JKUIKOCTEH W TBEPABIX TEJI HA OCHOBE

® Ha6J'IIOI[€HI/I€ C IOMOHIBIO COXPAaHHBIX AHAJIMU3aTOPOB C

IIOMOIIIBIKO COXPAaHHBIX AHAJIMU3AaTOPOB MW HHTCpPIIpECTALIUA
OIIBITOB, CBUACTCILCTBYIOIIHUX 00 ATOMHO-MOJICKYJISIPHOM
CTPOCHHUHU BEHICCTBA: ONBITEI C PACTBOPCHUEM PaA3JIUYHBIX
BCIICCTB B BOJC,

® DPCIICHHC 3a1a4d 110 OUCHHBAHHWIO KOJIMYECTBA aTOMOB HUJIN
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MOJICKYJIIPHO-KMHETHYCCKUX HpeﬂCTaBHeHHﬁ.

MOJIEKYJI B €IMHHUIIC 00bEMA BEIIIECTBA;
OIICHKa YOEIUTEIBHOCTH 3TUX 000CHOBAHMUIA,

00bsCHEHUE OpOYHOBCKOTO  JIBHDKCHUS, SBIICHUSA
muddy3uy;

OOBSICHEHHE OCHOBHBIX pa3jIMYUil B CTPOCHHM TIa30B,
XKHUAKOCTEH U TBEPIBIX TEI;

IPOBEICHUE OINbITOB 110 BBIPALIMBAHUIO KPHUCTAIIJIOB
IIOBaPEHHOM COJIM WIH Caxapa;

IpOBEIEHUE U OOBSICHEHHE OIBITOB, JEMOHCTPHPYIOIIUX
KAWIIAPHBIC ABJICHKS U SBICHUE CMaYUBaHUA;

OOBSCHEHHWE  pOJM  KAMWUISIPHBIX  SBICHUHA VIS
IOCTYIUICHUSI BOABI B opranusM pacrenuii (MC —
Ouosorus);

Ha6JIIOI[€HI/IC C IOMOHIBIO COXPAaHHBIX AHAJIMU3AaTOPOB C
MIOMOIIIBIKO COXPAaHHBIX aHAJIW3aTOpPOB, IIPOBCIACHUC U
OOBSACHEHHE OMNBLITOB IIO Ha6J'IIOI[eHI/IIO TCIIJIOBOTO
pacmrpeHus ra3osB, JKUIKOCTEN U TBép)IBIX TCII,

00BsICHEHUE COXpaHEHUsI 00bEMaA TBEP/IBIX TeJ, TEKYUECTH
KHUJIKOCTH (B TOM 4YHCIE, Pa3HUIBl B TEKYYECTH JUIS
Pa3HbIX XKHUAKOCTEN), TaBICHUS ra3a;

OpOBCACHUC OIIBITOB, ACMOHCTPHUPYIOMIUX 3aBHCHUMOCTDH
JaBJICHUA BO3yXa OT €ro 00BéMa u Harp€BaHusa WA
OXJIaXACHUA,

aHallu3  IPAKTUYECKUX  CHUTYyalMd, CBSI3aHHBIX  CO
CBOWMCTBAaMH ra3oB, KUIKOCTEH U TBEPBIX TEIL.
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TennoBbie
npoueccsl. (23

9.)

Temneparypa. CBsizb TeMIiepaTypbl CO CKOpPOCTBIO TEILJIOBOTO
IBUKEHUS 4dacTull. BHyTpeHHsst sHeprus. CrocoObl U3MEHEHUs
BHYTPEHHEH »HEpPruu: Temionepeaadya M COBEpUICHUE padoThI.
Bunpr TeIUIONEepe1auu: TEIJIONPOBOAHOCTb, KOHBCKITHS,
n3nyyenue. KonuyecTBo TEmnoThl. YIENbHAas  TEIIOEMKOCTb
BemecTBa. TemnooOMeH H TEIIOBOE paBHOBECHE. YpaBHEHHE
TEIuI0BOTO OanaHca. [lnaBneHne u OTBEpACBaHUE KPUCTAILTUISCKUX
BEIIECTB. YJenpHas TemloTa IuasneHus. IlapooOpa3oBanue wu
koHaeHcauus. HMcnapenne  Kumenume. VYienbHas — Temiora
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIEPAaTypbl KWUIIEHUS OT
atMocepHoro naBieHus. BnaxxHocTh Bo3yxa. DHEprus TOILIMBA.
VYnaenpHas Ttemiota cropaHus. [IpuHIMIBI pabOTHl TEIUIOBBIX
npurateneii. KIIJ| temnoBoro asuraress. TemjaoBble NBUTATENId U
3alllUTa OKPYXarolel cpelbl. 3aKOH COXPAaHEHMS U MPEBPALLECHUS
SHEPTUM B MEXAHUUYECKHUX U TEIJIOBBIX MPOIIECCaXx.

000CHOBaHKE IPABUII U3MEPEHUSI TEMIIEPATYPHI;

CPaBHEHHME Ppa3JIMYHBIX CIOCOOOB M3MEpPEHHs M UIKall
TEeMIIepaTyphbl;

HaOJIIO/IEHUE C IOMOIIBIO COXPaHHBIX AHAJIU3ATOPOB C
IIOMOIIIBI0 COXPAHHBIX AHAJIU3aTOPOB U OObBACHEHHE
ONBITOB, JCMOHCTPUPYIOLIIUX W3MEHEHHE BHYTPEHHEU
SHEPruU TeJla B pe3yibTaTe TEIIoNnepenayd U pabdoThI
BHEIIHUX CUII,

Ha6J'II-OI[eHI/Ie C IMOMOHIIbKO COXpPAHHBIX AaHAJIU3aTOpPOB C
IIOMOIIbKO COXPAaHHBLIX AHAJIMU3ATOPOB H 0OBsICHEHHE
OIIBITOB, O6CY)KI[CHI/IG MMPAKTUICCKUX CHTyaHHﬁ,
ACMOHCTPUPYIOIIUX PA3JIMYHBIC BHUAbI TCIUIOIICpEAavn:
TCIIOMPOBOJHOCTE, KOHBCKIIUIO, U3JTYYCHHE,

WCCJICIOBAHME SIBJICHUS TEIJIO0OOMEHA MPU CMEIIMBAHUU
XOJIOJTHOM Y rOpsiueil BObI;

HAOMIO/IEHUE C TIOMOIIBI0 COXPAHHBIX aHAIIM3aTOPOB
YCTaHOBJICHUS TEIJIOBOTO PAaBHOBECHUS MEXAY Tropsdyeil u
XOJIOJTHOM BOJION;

ompezneneHue  (M3MepeHHE)  KOJNUYECTBA  TEIUIOTHI,
MOJY4YEHHOTO BOJOW TMpH TEIJI0OOMEHEe C HarpeThiM
METATMYECKUM LIUTUHAPOM;

ompeneneHue (M3MepeHue) YIAeIbHOM TeIUIOEMKOCTH
BEIIECTBA;

pelLIeHNE 3a7a4, CBSI3aHHBIX C BBIYMCIECHUEM KOJUYECTBA
TEIJIOTHI U TETUIOEMKOCTH TPHU TEMII000MEHE;

aHAJIM3  CUTyallMil  MPAKTUYECKOTrO  MCIOJb30BaHUS
TEIJIOBBIX CBOWCTB BEIIECTB U MaTE€pHAJOB, HAIPUMED, B
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LEeNsIX HEProcOepeKeHH: TETUTON30JISIIIHS,
sHeprocOeperaronife KphoIiu, TePMOaAKKYMYJISATOPHI U T 1,

HAOJNIOZICHUE C TIOMOINBIO COXPaHHBIX AaHAJIU3aTOPOB
SIBJIECHUI UCNIAPEHUS U KOHECHCALINH;

UCCJICIOBAaHWE  TIpollecca  HMCHApeHHS  Pa3IuYHBIX
xuakocted.  OObsSCHEHHE  SIBIIGHUM  UCHApPEHUS U
KOH/ICHCAIIUH Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO yUCHUS,

HaOJIIOZICHUE C IIOMOIIBI0 COXPAHHBIX aHAIU3aTOPOB U
oObsICHEHHE Tpolecca KUIEHHs, B TOM  YHUCIE
3aBUCHUMOCTH TEMIIEpATypbl KUIIEHUS OT JaBJICHMUS;

omnpezeneHue (M3MEpEeHUE) OTHOCUTEIBHON BIIAXKHOCTU
BO3/1yXa;

Ha6JIIOI[€HI/IC C TIIOMOIIBIKO COXpPAaHHBIX AHAJIMN3AaTOPOB
mnmponecca IJIaBJICHHA  KPUCTAJUIMYCCKOrO  BCIICCTBA,
HaIrpuMep, JibJa,

CpPaBHEHHUE IIPOLIECCOB IUIABIECHUS KPUCTAIIIMYECKUX TEIl
U pa3MATyeHus Ipy HarpeBaHUU aMOP(QHBIX TEI;

onpeneneHue (M3MepeHne) yaeIbHON TeIIOTH TIIaBICHUS
JbJIa

OOBsICHEHUE SIBJICHUH IUIABJICHUS W KPUCTAJUIM3ALUU Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUS;

peIICHUEC 3a/ia4, CBA3AHHBIX C BBIYHCIICHHEM KOJIHMYECTBA
TCIUIOTHEI B IpoHeccax TCIUIONCPpEaAadIn IPU IIaABJICHUN U
Kpuctajuii3daluuu, UCIIApCHUHU U KOHACHCAIIUU,

aHaJIn3 chyauHﬁ MPAaKTUYCCKOI0 NPUMCHCHUA SIBIICHUI
IUIaBJICHUA W KPUCTAJUIU3AlMH, HAIIPUMCP, MOJIYYCHUC
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CBCPXYUCTBIX MaT€pUajIoB, COJICBasd I'pC€lika U Ip.;

aHaJIu3 pa6OTBI H OO0BICHEHHE IMpUHIUIIA ,Z[CI\/'ICTBI/IH
TCIIJIOBOI'O ABUTATCIIA,

BBIYMCIICHHE KOJIMYECTBA TEIUIOTHI, BBIACISAIOMIErOCs Mpu
CrOpaHUM Pa3InuHbIX BUAOB TormBa, 1 KIIJ[ nBuraresns;

o0CyKIeHHe IKOJIOTHYECKUX MTOCIICZICTBUI
WCIIOJIb30BAHUS JIBUTATENIed BHYTPEHHETO CrOpaHws,
TEIJIOBBIX M Tuupodiekrpoctaniuii (MC — skomorus,
XUMHUS).

Pazgen 7. diekTpuyeckne 1 MarHuTHbIe siBjieHud (35 4.)

DNeKTpuYEeCcKue
3apsbl.
3apsKeHHbIE
Tela W HX
B3aMMO/ICIICTBHE
(7))

OnekTpuzanua Tel. J[Ba poma  NEKTPUYECKUX  3apsi/iOB.
B3aumopeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona. DnekTpuueckoe
nosne. [IpuHiun cyneprno3unuu sneKTpudeckux mnoieil. Hocurenu
SJIEKTPUYECKUX 3apsaoB. DJIEMEHTAPHBIN AJICKTPUUECKUN 3apsl.
Ctpoenue aroma. [IpoBOJHUKHN U JUAIEKTPUKU. 3aKOH COXPaHEHUS
AIEKTPUIECKOTO 3apsijia.

HAOJIFOZICHUE C TIOMOIIBI0 COXPAHHBIX aHAJIU3aTOPOB W
MPOBEJCHUE OMNBITOB MO 3JIEKTPU3ALMU TEN IIpU
CONIPUKOCHOBEHHUH W UHIAYKIHEH;

HAOJFIOZICHUE C TIOMOIIBIO COXPAHHBIX aHAJIU3aTOPOB W
00BsACHEHHE B3aNMOJICHCTBHSA OJTHOMMEHHO u
Pa3HOMMEHHO 3apsKEHHBIX TEI,

00BsICHEHHE IIpUHIHUIIA JEHCTBUS QJICKTPOCKOIIA,

00BsICHEHHE SBICHUN AIIEKTPU3ALUU npu
COIPUKOCHOBEHUH TN U HMHIYKIUEH C HCIOJIb30BaHHEM
3HaHUH O HOCUTENSAX DICKTPUYECKHX 3apsjioB B
BEIECTBE;

pacrno3HaBaHHe U OOBSICHEHHE SIBICHUU 3JEKTpHU3aIUH B
IIOBCEIHEBHOM KU3HY;

HaGJIIO,Z[CHI/IC C TIOMOIIBKO COXpPAHHBIX AHAJIU3ATOPOB U
00BsICHEHHE OIIBITOB, HWITIOCTPUPYIOMIUX 3aKOH
COXPAHCHUS DJICKTPHUUCCKOr'0 3apsaa,
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Ha6JHOI[€HI/I€ C TIIOMOIIBKO COXpPAaHHBIX AHAJIN3AaTOPOB
OIIBITOB 10 MOACIIMPOBAHUTIO CHUJIOBBIX JIMHUMN
QJICKTPHUYCCKOI'O I10JIA;

HUCCIENOBAaHUE JIEUCTBUSI
MPOBOIHUKYU U JUDJICKTPUKHU.

OJICKTPHUYCCKOr'o II0JIsI Ha

DnexTpuuecKu
TOK. (22 4.)

ONEKTpUYECKUH TOK. YCIOBHUS CYUIECTBOBAHUS 3JIEKTPUUECKOTO
TOKA. VICTOYHHMKM NOCTOSHHOIO TOKa. [IEHCTBUSA 3JIEKTPUYECKOTO
TOKa (TEIUIOBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUNA TOK B
KUAKOCTAX M Ta3ax. Onekrpuueckas uenb. Cuna  TOKa.
Onektpuueckoe HampspkeHue. CoNpoTUBIEHHE  IMPOBOJHUKA.
VYienbHOE CONpOTUBIEHHE BellecTBAa. 3akoH OMa A ydacTka
nenu. [locnenoBatenbHOE WM MApauIebHOE  COEAMHEHUE
IPOBOJHUKOB. PaboTa M MOIIHOCTH 2JIEKTPUYECKOIO TOKA. 3aKOH
Jbxoyns—Jlenna. DIeKTponpoBoKa U MOTPEOUTENH IIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe 3ambikaHue.

HAOJIOZCHWE C IIOMOINBIO COXPAHHBIX aHAJIN3aTOPOB
pa3IMYHBIX BHUJOB JECUCTBHUS BJIEKTPHUYECKOIO TOKa H
OoOHapyKeHHE 3TUX BHJOB JCUCTBHUS B IOBCEIHEBHOMN
KU3HH;

cOOpKa M HCHBITAHUE SJICKTPUYCCKOM ICH MOCTOSIHHOIO
TOKa;

H3MCPCHHUEC CUJIBI TOKA aMIICPMETPOM;
H3MCPCHHUC IJICKTPHUYCCKOI'O HAIIPSXKCHHA BOJIbTMCTPOM;

IMPOBCACHUEC U 00BsICHEHHE OIIBITOB, ACMOHCTPHUPYIOIINUX
3aBUCHUMOCTb QJICKTPHUYCCKOTO COIIPOTUBJICHUA
IMpOBOAHUKA OT €ro JIWHBI, IUJIomaAn MTOICpECYHOIO
CCUCHUS U MaTCpUalia;

HCCIIEIOBaHNE 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO
yepe3 pe3UCTOp, OT COIpPOTUBIEHHUS pe3ucTopa U
HaIpsKEHUS. Ha PE3UCTOPE;

ITPOBCPKa ImpaBujia CJIOXKCHHUA HaprI)I(eHI/If/’I npu
moCICA0BATCIIbHOM COCAMHCHNU ABYX PE3UCTOPOB,

MpOBEpKa TpaBuja IS CWIbl TOKa TPH MapauieIbHOM
COEIMHEHUH PE3UCTOPOB;

aHaJIn3 CI/ITyaI_II/Iﬁ MOCJICAOBATCIIBHOTO WU IMapalJICJIbHOI'O
COCAUHCHUS NMPOBOAHUKOB B JOMAIIHHUX 3JICKTPUYCCKUX
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CeTsX;

pelieHue 3aa4 ¢ UCIoab30BaHueM 3akoHa Oma u popMyi
pacuéra AIEKTPUIECKOTO COTIPOTHUBIICHUS npu
MOCJICIOBATEIbHOM W TapaJIeIbHOM  COSAMHEHUH
MIPOBOJIHUKOB;

oTpeieieHue paboThI AIIEKTPHUYECKOTO TOKa,
MPOTEKAIOIIEr0 Yepe3 PE3UCTOP;

ONpEAENEHUE  MOIIHOCTH  DJJEKTPUUECKOrO0  TOKa,
BBIJICIISIEMON HAa PE3UCTOPE;

VICCIIEJOBAHUE 3aBUCUMOCTH CHJIbI TOKA 4€pe3 JIAMIIOUKY
OT HANPSKEHUS HA HEW;

onpeaenenue KIIJ1 narpesarens;

UCCIIEJIOBaHUE MPEeoOpa3OBaHUsA HHEPTUU TMPHU TMOAbEME
rpy3a 3JIEKTPOJIBUraTENIEM;

OOBSCHEHHE yCTPOICTBA U  MPUHIHNA  JCUCTBUS
JIOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPUOOPOB;

00BsICHEHUE MPUYMH KOPOTKOI'O 3aMbIKaHWUSA U MPUHLUIA
JIEHCTBHS IUIABKUX MPEIOXPAHUTEIIEH;

pelieHre 3aJad ¢ MCIOJb30BaHWEM 3akoHa Jlxoyis-
Jlenna;

Ha6J'IIOI[€HI/I€ C TIIOMOIIBIKO COXpPAaHHBIX AHAJIN3aTOPOB
BO3HUKHOBCHUA DJICKTPUICCKOI'O TOKA B J KUJAKOCTH.
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MarauTHbIe
sBiieHus. (6 4.)

ITocTosHHBIE MarHuThl. B3anmMoaeHCTBHE ITOCTOSTHHBIX MArHHUTOB.
MaruutHoe moie. MarHuTHoe Iojie 3eMJIM M €r0 3HAauYCHHE It
3emsie. OmbiT  Opcrega. MarautHoe — mosie
ANEKTPUYECKOTO TOKA. [IpuMEHEHUE 3JIEKTPOMAarHuTOB B TEXHUKE.
JlelicTBue€  MAarHMUTHOrO TOJII HA MPOBOJHHK C  TOKOM.
DIIEeKTPOABUTATEIb IIOCTOSIHHOTO TOKa. Hcmonbs3oBaHue
3JIEKTPOJIBUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

KHU3HHU Ha

HUCCICIOBAaHUEC MAarHUTHOI'O BSaHMOHeﬁCTBI/ISI IIOCTOAHHBIX
MarHuToOB;

W3Y4YEHHE MArHUTHOTO MOJISI TTOCTOSHHBIX MAarHUTOB IPHU
X O0BEIMHEHUU U Pa3/ICIICHUH;

IMPOBEACHHUEC OIIBITOB IO BU3yalIM3allU I1OJIA IIOCTOAHHBIX
MarHuToOB;

N3YUYCHUC SABJICHUA HaMalrHU4YMBaHU BCIICCTBA,

UCCIIeIOBaHUE JIeMCTBUS  JIEKTPUUECKOrO0 TOKa Ha
MarHUTHYIO CTPEJIKY;

IMPOBCACHHUEC OIIbITOB, ACMOHCTPUPYIOIIUX 3aBUCUMOCTDH
CHIJIbI BSaHMOHefICTBHﬂ KaTymikyu ¢ TOKOM W Maroura OT
CHJIbl 1 HAIIPABJICHUA TOKA B KATYIIKEC,

aHanu3 CUTyalnun IIPAKTHUYECKOTO [IPUMEHEHUs
3JIEKTPOMAarHUTOB (B OBITOBBIX TEXHUYECKUX
yCTPOMCTBAX, MPOMBIIUIEHHOCTH, MEAUILIMHE);

M3y4YeHUe NEUCTBUSI MArHUTHOTO TIOJIsi Ha MPOBOJHUK C
TOKOM;

H3y4YEHUE JEHUCTBUA dJIEKTPOABUTATENIS;
n3mepenue KII/I anmekTpoaBuraTebHOM YCTaHOBKHY;

pacmo3HaBaHME€ U aHaIM3 pPa3jIMYHbIX T[PUMEHEHHM
ANEKTPOABUraTeNel (TpaHCIOPT, OBITOBBIE YCTPOMCTBA U

ap.).

PeszepBHoe Bpems (3 4.)
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10 xaacc (102 4.)

TemaTnyeckui OcHoBHbBIE BU/bI 1eSIT€IbHOCTH
OcHoOBHOE co/lep:KaHue
010K, TeMa 00y4arouuxcs
Paznen 8. Mexannueckue siBjaeHus (40 4.)
Mexanuueckoe Mexannueckoe JBWKeHHe. MarepuanbHas Touka. Cucrema | @ aHanM3 W OOCYXJAEGHHE  PA3IMYHBIX  [PUMEPOB
JBUKEHUE U oTcuéTa. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKECHMUSL. MEXaHUYECKOTO ABUKECHUS;
CIIOCOOBI €70 PaBHomepHOe  mpsAMonuHenHOe — aBHKeHHE. HepaBHOMepHoe
. e oO0cyxaeHHe TPAHMI] IPUMEHUMOCTH MOJeNn
ornucanus. (10 4.) | mpsimonuHeHOe ABY>KeHUE. CpeTHssl 1 MTHOBEHHASI CKOPOCTh Tejia
«MarepualibHasi TOUKa»;
IIpY HEpPaBHO- MEPHOM JBM)XEHHUU. Y CcKopeHue. PaBHOyckopeHHOE
npsaMoiuHennoe  aBwkenue. CpoOognoe mazenue. ONBITHL | @  onmMcaHWe MEXAHUYECKOTO  JBIDKEHHS  Pa3sIMYHBIMU
lanunes. PaBHOMepHOE nBMXkEHHE 1O OKpyXHOCTU. l[lepuon u cniocobamu (ypaBHEHUE, TabIUIA, TpaduK);
yactota  oOpamieHus. JIluHeliHas W yrioBas — CKOPOCTH. .
® aHaIN3 KU3HEHHBIX CHUTYyallUil, B KOTOPBIX IMPOSBIAETCS
LlenTpocTpeMUTENBHOE YCKOPEHHE. yard, P p
OTHOCHUTEJIbHOCTh MEXaHUUECKOI'O ABHKECHUS,
e HaOMIOJEHUE C TOMOIIBI0 COXPAHHBIX AaHAIM3aTOPOB
MEXaHUYECKOTO JIBMKEHHUSI TeJla OTHOCUTEJIBHO Pa3HBIX
TE€Jl OTCYETA;
® CpaBHEHHE ITyTEH U TPACKTOPHI IBUKEHUS OJHOTO U TOIO
K€ TeJla OTHOCUTEIILHO PA3HBIX TEJl OTCUETA;
® aHanu3 Tekcta ['anuies 00 OTHOCUTENBHOCTH JIBUXKEHUS;
BBITIOJTHEHUE 33/1aHUI IO TEKCTY (CMBICJIOBOE UTEHUE);
® ompeeNeHre CpeaHel CKOPOCTH CKOJIBKEHUS OpycKa UiTn
JBUKEHMSI IIApHUKa 110 HAKIIOHHOW IIJIOCKOCTH;
® aHanM3 M OOCYXIEHHE CHOCOOOB MPHUOIIKEHHOTO
orpeziesieHUs: MTHOBEHHOM CKOPOCTH;
® omnpejieNeHUe CKOPOCTH  PaBHOMEPHOTO  JIBMJKEHUS
(mapuika B KHJAKOCTH, MOJEIH  DIEKTPHUUECKOTO
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ABTOMOOWJIS U T. 11.);

ONpeAciCHue  IyTH, [POWJIECHHOTO  3a  JaHHBIX
IPOMEXKYTOK BPEMEHHM, U CKOPOCTH Tejla MO rpaduxy
3aBUCMMOCTM  IIyTM  PaBHOMEPHOIO  JBUXKEHHUS  OT
BPEMEHU;

0o0CyXJIeHUe  BO3MOXKHBIX  IPHHIUIOB  JICHCTBHS
pUOOPOB, U3MEPSIOIIUX CKOPOCTh (CITUIOMETPOB);

BBIYMCJICHUE MYTH U CKOPOCTH MPH PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBUKEHUHU TEJa;

OIpeJielIeHUe IPOIIEHHOTO MyTH U YCKOPEHUS! ABHKEHUS
Tena o rpaduxky 3aBHCUMOCTH CKOpPOCTH
PABHOYCKOPEHHOT'O MPSAMOJIMHEHHOr0 ABMKEHHsS Teja OT
BpPEMEHUY;

OIIPENICJICHUE YCKOPEHUs Tela IPU PABHOYCKOPEHHOM
JIBDKEHUH 110 HAKJIOHHOW IIOCKOCTH;

U3MEpeHHe TMepHofa W YacTOThl OOpalieHus Tela To
OKPY>KHOCTH;

OIIpEeJIEJIEHNE CKOPOCTH PABHOMEPHOTO ABHKEHHS TeJIa 110
OKPY>KHOCTH;

peuieHre 3axad  Ha  ONPENENICHUE KUHEMATHYECKHUX
XapaKTEPUCTUK MEXAHUYECKOIO JBMIKEHHUS Pa3IUYHBIX
BHJIOB;

pacro3HaBaHUE U TPHUOTMKEHHOE ONMUCAHWE PA3TMYHBIX
BUJOB MEXaHMYECKOTO JIBM)KEHUS B MPHUPOJIE U TEXHHKE
(ma mpumepax CBOOOAHO TAMAIOIMIUX TEJ, ABUKCHUS
YKUBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEJCTB U JIp.).
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BzaumopeiicTBue
ten. (20 4.)

IIepBbit 3akoH Herotona. Bropon 3akon Herorona. Tperuit 3akoH
Herorona. [lpunuun cynepnosunuu cuwi. Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHUS, CUJIa TPEHUS MTOKOS,
npyrue Buipl TpeHus. Cuna TSDKECTM W 3aKOH BCEMHUPHOIO
TATOTCHUSA. YCKOpEHHE CBOOOJHOrO majieHus. [IBM)KeHUE IUTaHeT
Bokpyr Cosnua. IlepBas kocmuueckas ckopocTs. HeBecomocTh u
neperpy3ku. PaBHOBecne MarepuambHOW TOYKH. AOCOIIOTHO
TBEpHOEe Teso. PaBHOBecHe TBEPIOro Tella C 3aKPEMIEHHONW OCHIO
BpaieHusa. MoMeHT cuibl. LleHTp TsbxecTH.

Ha6JHOI[eHI/I€ C TIOMOIIBKO COXpPAaHHBIX AHAJIMU3ATOPOB U
O6CY)KHCHI/I€ OIIBITOB C JABWXKCHUCM TCJ1a npu
YMCHBIICHUHN BJIMAHUA HOPYIrux TCJI, NPCHATCTBYIONIHNX
JABUXKCHUIO,

aHanmuM3 Tekcta [‘ajuiiess ¢ ONMCAaHUEM MBICIEHHOTO
JKCTIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH HHEPIIUU;
BBITIOJIHEHUE 33JJaHUH TI0 TEKCTY (CMBICIIOBOE UTEHHE);

OGCY)KHCHI/IG BO3MOXHOCTH BBITTIOJIHCHUS 3aKOHA WHECPIUU
B PA3JIMYHBIX CUCTEMAX OTC‘léTa;

Ha6J'II-OI[eHI/Ie C IIOMOIIBIO COXPAHHBIX AHAJIU3AaTOPOB H
O6CY)I(I[6HI/IG MCXaHUYCCKUX HBHGHHﬁ, MMpOUCXOAIUX B
cucteme otcuéra «Temexkay» IIpu eé PaBHOMCPpHOM H
YCKOPCHHOM ABHUKCHUH OTHOCHUTCIIBHO KaOuHeTa (1)I/I3I/IKI/I;

JICUCTBUSA C BEKTOPAMHU CHWJI: BBINOJHEHUE 3aJaHUN IO
CJI0’KCHUIO Y BBIYMTAHUIO BEKTOPOB;

HAOJIOZICHHE C ITOMOINBI0O COXPAHHBIX AaHAJIM3aTOPOB
W/WIM  TPOBEJACHUE  OMNBITOB,  JEMOHCTPHPYIOIINX
3aBHCUMOCTh YCKOPEHHS Tejla OT MPHIOKEHHOH K HEeMy
CUJIBI ¥ MACChI TEJIA;

aHalli3 W OOBSACHEHHE SBIICHUH C HCIOJB30BAHHEM
BTOpPOT'O 3aKOHa HBIOTOHa;

pemicHue 3aJa4 C HUCIHOJb30BAHUCM BTOpPOIro 3aKOHaA
Hrrotona n IpaBHJjia CJIOKCHUA CUII;

OIIPEACIICHUE KECTKOCTH IIPYKUHBI,

aHaJIN3 CHUTYalluid, B KOTOPBIX HAONIOAAIOTCA YIpyrue
nedopmaruu, W HX OOBSCHEHHWE C MCIOJb30BAHUEM
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3akoHa ['yk;
pelIeHre 3a1a4 ¢ UCIOJIb30BaHueM 3akoHa ['yka;

WCCJICIOBAHKE 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIBKEHHUS OT
CWJIBI HOpMaJIbHOTO JaBieHus. OOCyXaeHne pe3yIbTaToB
HCCIICIOBAHUS;

ornpezeneHue K03(pPpuIreHTa TpeHUs CKOIbKEHUS;
HU3MEPEHUE CHIIBI TPEHHUS TTOKOS;

peleHne 3agad ¢ UCIOJIb30BaHUEM (OPMYIIBI ISl CHIIBI
TPEHUS CKOJIbKEHUS;

aHalIu3 JBWKEHUSA Tel TOJBKO IIOJ JCHCTBHEM CHIJIBI
TSYKECTH — CBOOOIHOIO MaJCHUS;

00BsACHEHHE HE3aBUCUMOCTHU YCKOPCHUA CBO60,I[HOFO
magcHuA OT MAaCCHI T€Jia,

OLICHKa BEJIMYMHBI CWJIBI TSITOTEHMS, JIEHCTBYIOIEH
MEXIy ABYMS TeldaMH (IS pa3HbIX Macc);

aHalM3 JBMO)KEHUS HEOECHBIX TeN MOJ ACWCTBUEM CHIIbI
TATOTEHHUs  (C  HUCMOJIBb30BAaHUEM  JIOTOJHUTEIBHBIX
HMCTOYHUKOB MH(OpMAILUN);

pemICcHUC 3aJa4 C HCIIOJb30BAHUMECM 3aKOHA BCCMHUPHOTO
TATOTCHUA U (I)OpMYJ'IBI JJIA pacqéTa CHIJIBI TAXKCCTH,

aHAJIU3  OpPUTHMHAJIBHOIO  TEKCTa,  OMNMCHIBAOLIETO
MIPOSABJIEHUS 3aKOHA BCEMUPHOTO TATOTEHMSI; BBIIIOJHEHNE
3a/laHui MO TEKCTY (CMBICIOBOE YTEHUE);

HaOJIOZICHNE C MOMOILIBI0 COXPAHHBIX aHAJIN3aTOPOB U
o0OCyXXJIeHHEe OIBITOB MO H3MEHEHMIO Beca Teja Mpu
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YCKOPECHHOM ABHXXCHUU,

aHaJIn3 YCJIOBI/If/'I BO3HHMKHOBCHU HEBCCOMOCTH u

NIEepErpy3KHu;

pelIeHre 3a/1ad Ha OIMpeJlelIeHHe Beca Tela B Pa3InyHbIX
YCIIOBHUSIX;

aHaJIW3 CWI, JEHCTBYIOIIMX Ha TEJNO, IOKOsIIeecs Ha
OT10pE;

OIPCACIICHUC LNCHTPA TAKCCTU pa3JINYHbIX TCII.

3aKOHBI
COXPaHCHUH.

9.)

(10

Nmnynec Tena. M3meHenwe ummynbca. MMmynbc cuibl. 3akoH
COXpaHEHUs umnyiabca. PeakTuBHOE ABMKEHME. MexaHudeckas
pabora m MomHOCTh. PaboTa cui TSKECTH, YIPYroCTH, TPEHUS.
Cs3p nHepruM U paborel. [loTeHumanbHas dHeprus Tena,
MOJIHATOTO HaJ IOBEPXHOCThIO 3emiin. [loTeHumanbHas sHEprus

ckarod npyxuHbl. KuHernueckas oHeprus. Teopema o
KMHETUYECKOM JHEpruu. 3aKOH COXpPAHEHHs MEXaHMYEeCKOM
SHEPTHH.

HaOJIIOJIEHUE C IOMOIIBI0 COXPAaHHBIX AHAJIU3aTOPOB U
00CY)XJIEHHE OIbITOB, JAEMOHCTPUPYIOLIUX Mepeaady
UMIyJbCa MPU B3aUMOJAEUCTBUU TEJ, 3aKOH COXpPaHEHUs
UMIyjabca Mpu aOCONIOTHO YHOPYIOM U HEYyIpyrom
B3aUMOJCHCTBUH TE,

aHaJIu3 CI/ITyaI_II/Iﬁ B OKPY)KaIOH_Ieﬁ KHN3HU C
HCIIOJIb30BAHHUEM 3aKOHA COXPAaHCHUA UMITYJIbCA,

pacro3HaBaHUE SIBIICHUS PEAKTUBHOIO JIBUKCHHUS B
npupoje u texuuke (MC — Ouonorus);

IIPUMEHEHNE 3aKOHA COXPAaHEHUs MMILyJIbca JUIs pacuéra
pe3ysibTaTOB  B3aUMOJEHCTBHA Ten (HAa MpUMeEpax
HEYIIPYroro B3aUMOACWUCTBHSI, YIPYroro IEHTPaJIbHOIO
B3aMMOJCUCTBHSl JIBYX OJWHAKOBBIX TEJ, OJHO U3
KOTOPBIX HEMOJIBUYKHO);

pemICHUE 3aaa4 C HCIOJIB30BAHHUEM 3aKOHA COXpPAaHCHUA
HUMITYJIbCA;

orpesieNieHue padoThl CHJIBI YHOPYTOCTH MpH MOIBbEME
Ipy3a C UCIOJb30BaHUEM HEIOJABMKHOTO U MOJBUKHOIO
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0JI0KOB;
U3MEPCHHUE MOIIHOCTH;

U3MEpeHUE MOTCHIIUATIBHOM
nehOpMUPOBAHHON MPYKUHBI;

SHEPrUuu yIpyro

HU3MCPCHUC KHHETHICCKOU OHCprunM TCjla IO MJJIHUHC
TOPMO3HOTI'O ITYTH,

OKCIICPUMCHTAJIBHOEC CpPaBHCHHUC HNU3MCHCHUA
MOTCHUUAILHON U KWHETHYECKOU 3Hepr1/1171 TCJIa IIpH
JIBIKCHHUH 110 HAKIIOHHOM IIJIOCKOCTH,

OKCIICPUMCHTAJIbHAA IMPOBEpPKa  3aKOHaA COXpPaHCHUA
MEXaHUYeCKOH OHCPI'MH IIpU CBO6OI[HOM IHaaCcHNu,

MIPUMEHEHNE 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPrUu
JUId pacyéra MOTEHUUATLHOWM M KUHETUYECKOW SHEPruil
Tena;

peIICHUC 3aaa4 C HCIOJIb30BAHHWEM 3aKOHA COXpPAaHCHUA
MEXaHUYECKOH OHCPIUU.

Pa3zgen 9. Mexannueckue KojJe0anud u

BOJIHBI (15 4.)

Mexanunueckue
kosnebanus. (7 4.)

KonebarenbHoe JIBIJKECHHE. OcHoBHbIE XapaKTEPUCTUKU
KOJIeOaHUM: TEepUoJ,, 4YacToTa, aMmIUIMTyda. MaremaTudeckui u
NPYKAHHBIN MasITHUKHU. IIpeBpaienue JHEpruu npu
KOJIEOATEIHLHOM TIBYOKEHUU. 3aryxaroiue KOJIeOaHusl.
Brinyxaennsie koaeOanus. Pezonanc.

HAOMIOJICHNE C TIOMOINBIO COXPAHHBIX AaHAIN3aTOPOB
KojeOaHui Moj JeWCTBUEM CHII TSDKECTU U YIPYTOCTH U
oOHapyXeHHe NOJO00HBIX KOJeOaHWH B OKpYKaIoIEM
MHpE;

aHaJIU3 KoJieOaHUi Ipy3a Ha HUTU U Ha MPYKUHE;

OMPCACIICHUC YaCTOTHI KoJIeOaHMI MaTeMaTH4ECKOro H
NPy XKUHHOTO MAasITHUKOB,

HaOJIOZICHNE C IMOMOILIBI0 COXPAHHBIX aHAJIN3aTOPOB U
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00BsACHEHHE SBJICHUS pE30HaHCa;

HUCCICIOBAaHUC 3aBUCHUMOCTH nepuoaa KojcOaHui
MOABCUICHHOTO K HUTHU I'py3a OT AJIMHBI HUTH,

IpoBEepKa HE3aBUCHMOCTH IepHoja KoyiebaHuil rpysa,
MOBEIICHHOTO K JIEHTE, OT MacChl Ipy3a;

HAOJIOZCHNE C TMOMOINBIO COXPAHHBIX aHAJIW3aTOPOB H
00CYXJIeHHE ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTH
nepuoAa KojieOaHUM NpPYKUHHOTO MasiTHUKAa OT Macchl
rpy3a U *KECTKOCTU MPYKUHBL;

IIPUMCHCHUC MAaTEMAaTHYCCKOI'O nu MPpY>XUHHOT'O
MasATHHUKOB,

B KAayeCTBE MOJIEIEH JUIA OIMCAaHUA KOJIeOaHuUd B
OKpPY’KarollleM MUPE;

pellIeHHE 3a]1ay, CBSI3aHHBIX C BBIYMCICHHEM W OLICHKOM
4acTOTHI (Tepuoa) KojieOaHuu.

Mexanuueckue
BOJHBL. 3BYK. (8

q.)

CBoiicTBa MeXaHWYECKHWX BOJH. J[mmHA BOMHBI MexaHUYecKue
BOJIHBI B TBEPJOM TeJe, CEHCMUYECKHUE BOJHBI. 3BYK. [ pOMKOCTH
3Byka W BbicoTa TOHAa. OTpaxkenue 3Byka. WHPpa3Byk u
yIIbTPa3ByK.

oOHapyXeHHe M aHaJu3 BOJIHOBBIX SBJIIEHUU B
OKpY’KaroIlleM MUDE;

HaOJIIOIGHHE C TIOMOIIBI0 COXPAaHHBIX aHAJIU3aTOPOB
pacrpocTpaHeHUsl MPOJIOJIbHBIX U IMONEpPEeYHbIX BOJH (Ha
MOJIeNIi) M OOHapy)KeHHE aHAJOTUYHBIX BUAOB BOJIH B
npupoe (3ByK, BOJISIHbIE BOJIHBI);

BBIYMCIICHHE JUTMHBI BOJIHBI U CKOPOCTH PacCIpOCTpaHEHUS
3BYKOBBIX BOJIH;

OKCIICPUMCHTAJIIBHOC  OMPCACIICHUC T'paHULl YaCTOTHI
CJIBIIINMBIX 3BYKOBBIX KOHe6aHI/II\/'I;

Ha6J'IIO}IeHI/Ie C TIIOMOIIBIKO COXpPaHHBIX AHAJIN3aTOPOB
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3aBUCHUMOCTH BBICOTHI 3ByKa OT 4acTOThI (B TOM YHCIIE C
HCIIOIb30BAHUEM MY3BbIKAJIBHBIX UHCTPYMEHTOB)
HaGmroeHne ¢ MOMOIIBIO COXPAHHBIX aHAIU3aTOPOB U
00BsICHEHUE SBJICHHSI aKyCTUYECKOI'O PE30HAHCA;

aHaJIU3  OPUTMHAIBHOTO  TEKCTa, MOCBSIIEHHOTO
UCIIONb30BAaHUIO 3BYKa (WM YJIbTpa3ByKa) B TEXHUKE
(oxomokanusi, yABTPa3BYK B MEAMLIMHE U  Jp.);
BBITIOJIHEHUE 33JJaHUM 110 TEKCTY (CMBICIIOBOE UTCHHE).

Paznen 10. DiaekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI (10 4.)

DIeKTpOMarHuTH
oe noJje u
AJIEKTPOMArHUTH
bIC BOJIHEIL. (6 4.)

DNEeKTPOMarHuTHOE MOoJ€. DJIEKTPOMarHuTHbIE BOJHBI. (CBOMCTBa
ANEKTPOMAarHuTHeIX BoJIH. [llkama 2JIeKTPOMAarHUTHBIX BOJIH.
Hcnonb30BaHue 3JIEKTPOMAarHUTHBIX BOJH JUIsI COTOBOM CBSI3U.
OnexkrpomarHuTHas mpupoga cera. CkopocTh cBera. BoiHOBBIE
CBONCTBA CBETA.

® [IOCTPOCHHE paccykJIeHH, 000CHOBBIBAIOIIIUX

B3aMMOCB3b 3JICKTPUYCCKOT'O 1 MAIrHUTHOI'O HOJ'IGIZ;

OKCIICPUMCHTAJILHOC HN3YUCHUC CBOICTB
JIEKTPOMATHUTHBIX BOJH (B TOM YHCJIE C TOMOIIBIO
MOOWIBHOTO TenedoHa);

aHAJIN3  PEHTITEHOBCKMX  CHMMKOB  YEJIOBEYECKOIO
OpraHu3Ma;

aHaJIu3 TEKCTOB, OIMIKCBIBAKOIINX IMPOABJICHUA
OJICKTPOMArHuTHOr0O HM3JIy4€HHUAd B TIMPUPOJAC: KUBBIC
OpPTaHU3MBI, W3IIydeHHss HEOeCHBIX Tell (CMBICIOBOE
YTEHUE);

pacnio3HaBaHUC W aHAJIUM3  PA3JIMIHBIX HpI/IMCHCHI/Iﬁ
OJICKTPOMAarHuTHBIX BOJIH B TEXHUKCE,

peleHue 3aa4 ¢ UCIOJIb30BaHUuEM (OPMyYIT AJIsi CKOPOCTH
AJMIEKTPOMArHUTHBIX BOJH, JUIMHBI BOJHBI M YacTOTHI
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CBCTaA.

DJIEKTPOMAarHuTH
as wHAyKnus. (4

9.)

OnbiTel  ®apaned. SIBiaeHUE DJIEKTPOMArHUTHOM  MHAYKIWH.
[IpaBuno Jlenna. Dnektporeneparop. CrmocoObl  MOSyYEeHHS
AIEKTPUYECKON SHEPruu. DJICKTPOCTAHIIMH HAa BO300OHOBIISIEMBIX
HMCTOYHHUKAX YHEPTHUU.

OIIBIThI IIO HCCJICOAOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ
WHAYKOHUHK: HCCIICA0BAHUC W3MCHEHHII 3HAYCHHSI U
HaIrpaBJICHUA HHAYKIIMOHHOI'O TOKaA.

Pa3zgen 11. CBeToBELI€ ABJIEHUS

(15 4.)

3aKOHEI
pacnpocTpaHeHUs
cgera. (6 4.)

Uctounnku cBera. JlydeBas wmopens cBera IIpsMonuHeitHoe
pacnpoctpanenue cBera. 3atmeHust ConHua u Jlynel. OTpaxeHue
cBera. Ilnockoe 3epkano. 3akoH oTpakeHus cera. lIpemomnenue
cBeTa. 3aKOH mpenomiieHus cBeta. [loHoe BHyTpeHHEee OTpakeHHe
cBeTa. lcmonb3oBaHWe BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX
CBETOBOJAX.

Ha6J'II-OI[eHI/Ie C IIOMOHIbIO COXPAaHHBIX aHAJINU3aTOPOB
OIIBITOB, ACMOHCTPUPYIOIIHUX SBJICHUC HpHMOJ’IHHCﬁHOFO
pacipoCTpaHCHUA CBCTa (BOSHHKHOBCHI/IG TCHU U
HOJ'IYTGHI/I), U HUX HHTCpHpETAlUA C HCIIOJIb30BAHUCM
IOHATHA CBECTOBOI'O JIy4a,

OOBSCHEHHE M MOJICIUPOBAHUE COJHEYHOTO M JIYHHOTO
3aTMEHHUM;

UCCIIEJIOBAaHUE 3aBHUCHUMOCTH YIJIa OTPAXKEHHUSI CBETOBOTO
Jayd4a OT yrJia NaJieHus;

U3y4eHHE CBOWCTB M300pakeHHsI B IIJIOCKOM 3epKalie C
HCIIOJIb30BAHHUEM CXECMATUUCCKHUX PHUCYHKOB B TOM YHUCIIC
penbeHbIX;

HaOJIIO/IEHUE C TIOMOIIBI0 COXPAHHBIX AHAJIU3aTOPOB U
OOBSICHEHHE ONBITOB MO MOJYYEHUIO H300paKeHUH B
BOTHYTOM M BBIITYKJIOM 3€pKajax;

Ha6J'II-OI[eHI/IC C TIOMOIIBKO COXpPAHHBIX AHAJIU3ATOPOB U
00BACHEHHE ONIBITOB IO IPCIOMIICHUIO CBETA HA I'paHUIC
Pas3siIMiHBIX CpE€A, B TOM YHCIC OIBITOB C IIOJHBIM
BHYTPCHHUM OTPAKCHUCM,

HUCCIICAOBAHNUEC 3aBUCUMOCTH YIJla MPCIOMIICHUA OT YyIJia
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InagcHus CBETOBOI'O JIyda Ha I'paHUIC «BO3AYX—CTEKIIO»,

pacro3HaBaHUE SBJICHUWA OTPAXXECHHUS W MPEIOMIIEHUA
CBETa B IOBCEIHEBHOM JKH3HHU;

aHalIi3 U OOBSICHEHHE SIBJICHHUS ONTHYCCKOTO MHpaxKa,

peICHUC 3aaa4 C UCII0JIb30BAHUCM 3aKOHOB OTPAKCHHUA U
IMPEIIOMJICHHUA CBETA.

JInn3e! u
OIITHYECKHE
npuOopsl. (6 4.)

Jlunza, xox mydeir B nuH3e OnTtudeckas cucrema. OnTuyeckue
npubopsl:  QoroammapaT, MHUKPOCKON M Teleckom. [7a3 kak
OINTUYECKas cUCTeMa. bIn30pyKoCTh U JJalIbHO30PKOCTb.

HOJy4YeHHuEe H300pakeHHi C MOMOUIbI0 coOHuparomei u
pacceuBarolieil JUH3 (IPUMEHEHHE MPaBHJI MOCTPOSHUS
M300paXEHUH ¢ IOMOIIIbIO JIMH3 HAa TOTOBBIX YEPTEXkax);

orpeneneHue (OKYCHOTO pACCTOSIHUS € ONTHYECKOU
CHJIBI COOMPAFOLIEH JINH3HI;

aHAJIM3 YCTPOMCTBA M NPUHIUINA JACHCTBHS HEKOTOPBIX
ONTHYECKHX TNpHOOpPOB: (oroamnmapara, MUKPOCKOIIA,
teseckona (MC — Guonorus, acTpoHOMU);

aHaJIM3 SBIICHUM OJM30PYKOCTH U JAJIbHO30PKOCTH,
npuHnumna aecteus oukoB (MC — Guomnorus).

Paznoxxenune
Oeioro cBera B
cnektp (3 4.)

Paznoxenue Oenoro ceeta B criekTp. OnbiTel HetoToHa. CrioskeHue
CIEKTpaJbHBIX IBETOB. /lucnepcus ceera.

Ha6J'II-OI[eHI/IC C TIOMOIIBKO COXpPAHHBIX AHAJIN3aTOPOB
PAa3I0KCHUA OeJoro ceera B CIICKTD,

HaOJIOZCHNE C IMOMOINBI0 COXPAHHBIX aHAJIN3aTOPOB U
OOBSICHEHUE OIBITOB 110 MOJYYEHHIO OEIoro cBera IpH
CJIO)KCHHMH CBETA Pa3HbIX LIBETOB;

MpOBeIeHHE U OOBSCHEHHE OINBITOB 10 BOCIPHUSATHIO
[[BETa MPEIMETOB NMPU UX HAOIIOJEHUU 4Yepe3 LBETOBbIE
(GuALTPHI (IBETHBIE OUKH).

Paznen 12. KBanToBbie siBjennsi (17 4.)
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Hcenyckanue u
HIOTJIOIIEHHUE CBETA
aToMoM. (4 4.)

OmnbiThl. Pesepdopaa u ruianerapHast Mozienb aroMa. Mojesnb aroma
bopa. Hchnyckanne u MOrJolIEHUWE CBETa aTOMOM. KBaHTBI
JluneityaTbie CIEKTPHI.

o0CyKIeHHe () 03 OTIBITOB Pesepdopna 1o
HCCIIEIOBAaHUIO  aTOMOB, BBIABM)KEHHE THUIOTE3 O
BO3MOXXHBIX PpE€3Yy/bTaTax ONBITOB B 3aBUCHUMOCTH OT
MPENoIaraeMoro CTPOEHHUs aTOMOB, (OPMYIHPOBAHUE
BBIBOJIOB U3  pe3yibTaroB  ombiToB  OOCyXkIeHHEe
[IPOTUBOPEUYUH IUIAHETAPHOM MOJEIIM aTOMa U OCHOBAaHUMU
Ui rUnote3sl  bopa 0 cramMoHapHBIX — opOHTax
JJIEKTPOHOB;

Ha6J'II-OI[eHI/Ie C IIOMOHIbIO COXPAaHHBIX aHAJIU3aTOPOB
CIIJIOIIHBIX n JIMHEHNYaThIX CIICKTPOB H3JIIYUCHUA
Pa3IMYHBIX BCUICCTB,

00BsCHEHHE JTHHENYATHIX CIICKTPOB U3JIYUCHU.

Ctpoenue

ATOMHOI'O sAapa.
(6.

PannoaktuBHOCTh Anb(a-, 6eTa- u ramma- uznydenus. CTpoeHue
aToMHOTO sapa. HykinonHas mojenb atromMHoro siapa. M3oTomsbl.
PanuoakTtuBHble mpeBpamienus. [lepuon momypacnama. [leiicTBus
PaINOAKTUBHBIX M3TyYEeHUN HA KUBBIC OPTaHU3MBI.

00CyX/IeHUE BO3MOXKHBIX THIIOTE3 O MOJAEISAX CTPOCHMS
anpa. OmnpeneneHue cocraBa sAaep 1O  3aJaHHBIM
MacCOBbIM U 3apsAJOBbIM YHUCIaM M IO IOJIOKEHHIO B
nepuoanydeckoi cucreme aieMeHToB (MC — xumus);

aHaJIM3 W3MEHEHHUs COCTaBa SApa M €ro IOJIOKEHHS B
MEePUOJNYECKON CUCTeME IpHU a-paanoakTuBHOcTH (MC
— XHUMHS);

UCCIIEIOBaHME  TPEKOB  a-4acTUI[ IO  TOTOBBIM
dboTtorpadusiM WM MOJEIISIM;

oOHapyKeHHe M U3MEPEeHHE paJUallMOHHOrO (oOHa ¢
IIOMOIIBIO T03UMETPA, OLICHKA €70 UHTEHCUBHOCTH;

aHaJIM3 OMOJOTUYECKUX M3MEHEHHM, MPOUCXOASIIIUX O
JNEUCTBUEM  PaJMOAaKTUBHBIX  u3nyueHur (MC —
ouosorus);

HCIIOJIB30BAHUEC PAAMOAKTUBHBIX I/ISJ'Iy'-IeHI/Iﬁ B MEOUIINHE
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(MC — Guonorus).

Snepunie
peakuuu. (7 4.)

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsAI0BOIO U MACCOBOTO
qucesl. DHEprus CBsI3U aTOMHBIX saep. CBs3p Maccel U DHEPIHUU.
Peakuuu cuntesa u nenenusd snep. Mcrounuku sneprun ConHna u
3BE31. SlnepHas sHepreTuka.

pelIeHUE 3a/1a4 C UCIOJIb30BAHUEM 3aKOHOB COXPaHCHUS
MacCOBBIX M 3apAJOBBIX YUCEI HA OIpEaeleHue
pEe3yNbTaTOB SAACPHBIX PEaKLMK; aHaau3 BO3MOXKHOCTHU
WJIM HEBO3MOXKHOCTH SIIEPHOM pPEAKIUK;

OIICHKA SHEPI'HH CBS3U SJEP C UCTOIb30BaHUEM (DOPMYIIBI
OHHINTEHHA;

00CyXJIeHUE TEPCIEeKTUB HCIOIb30BAHUS YIPABIIIEMOTO
TEPMOSIIEPHOTO CUHTE3a;

o0CyXXJIeHHE TMPEUMYIIECTB U IKOJOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C si7iepHO sHepreTukoit (MC — skomorus).

IMoBTOpUTENHLHO-00001IAKOIIMI MOTYJIB (5 4.)

Cucremaru3anus
i 00001eHNEe
MIPEIMETHOTO
coJiepKaHus "
OIIBITA
JEeITECITLHOCTH,
PUOOPETEHHOTO
pu WM3YYCHHUH

O06o001enne conepkaHusi KaXXJ0ro U3 OCHOBHBIX pa3/eNioB Kypca
GU3MKM:  MEXaHWYeCKHWe,  TEIUIOBBIC,  JJIEKTPOMArHUTHBIC,
KBaHTOBBIC sBJICHHUS. HaydHbIil METO/] TO3HAHUS U €T0 peaTn3arus
B (u3ndecKuX uccieAoBaHusX. CBs3b (U3NKH M COBPEMEHHBIX
TEXHOJIOTHH B 00JacTH Tiepenadyd WHQPOpPMAIUH, DHEPreTHKE,
TpaHCTOpTeE.

® BBHINIOJIHCHUE y4eOHBIX 3a/1aHHH, TpeOyrommx
JEMOHCTpAllUM  KOMIIETEHTHOCTEH, XapaKTepU3YIOIINX
€CTECTBEHHOHAYYHYIO IrPaMOTHOCTb: MIPUMEHEHHUS
MOJIYyYEHHBIX 3HAHMW JJI1 HAyYyHOro  OOBSICHEHHUSA

¢u3nuecKkux SBICHUH B OKpYXKarolled Mpupoae u
MOBCETHEBHOM >KM3HH, @ TaKXK€ BBISBICHUS (PU3NUECKUX
OCHOB psJla COBPEMEHHBIX TEXHOJIOTHMH; IPUMEHEHUS
OCBOEHHBIX JKCIIEPUMEHTAIIbHBIX YMEHUI JUTS
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BCETO
bus3uKn

Kypca

HUCCICIOBaHUA (1)I/I3I/I‘-IGCKI/IX ﬂBHeHHfI, B TOM 4YUCIIC IJIA
ITPOBEPKH TUIIOTE3 N BBIABICHUA 3aKOHOMCpHOCTeﬁ;

pemieHne  pacyéTHBIX  3agad, B TOM  YHCIE
IPEAINOJIaraoiX UCTIOIb30BaHNe (PU3NIECKON MOIeNn U
OCHOBAHHBIX Ha COIEP)KAaHUU Pa3JIMYHBIX Pa3aeioB Kypca
¢busuku;

BBIITOJIHCHHC U 3alldTa I'PYHIIOBBIX WJIM MHAWUBUAYAJIbHBIX
ITPOCKTOB, CBA3aHHBIX C COACPKAHUEM KypcCa (l)I/ISI/IKI/I.
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i knacc: 6a30BbIN ypOBEHb: YUeOHUK; 3-¢ u3ganue, nepepadborantoe [epeimkun .M., Banos A.U.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» ®usuka: 8-i kiacc: 6a30BbI ypOBEHB: yUeOHHK; 3-¢ uznanue, nepepadorantoe [lepsimkun .M., IBanos A.U.
AxunonepHoe obmectBo «M3narensctBo «lIpocsemienner

» Gusuka: 9-i knacc: 6a30BbIM ypOBEHB: YUeOHUK; 3-¢ uznanue, nepepadorannoe [epwimkun .M., I'ytauk E.M., FIBanoB

A.N. u np. AxumonepHoe o6mectBo «M3narensctBo «IIpocserienne

METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA
VYuebno-metonnueckuii komriekt. ®I'OC
PasHoypoBHEBbIE caMOCTOsITEIbHBIE U KOHTpOJIbHBIE padoThl U.B I'onosa - M.:"UnTtennekr -Lentp"

KoHnTtponbHbie 1 camocTosTenbHbie padoThl o pusuke O.M.I'pomiieBa - M.: uznarensctBo "Ok3amen"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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https://mrko.mos.ru/
http://www.all-fizika.com/
http://nsportal.ru/shkola/fizika
http://distant.msu.ru/course/view.php?id=89
http://www.drofa.ru/for-users/teacher/help/
class-fizika-narod.ru/

http://standart.edu/catalog.aspx?Catalog=227

http://MunoOpHayku.pd/
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