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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o mpenMery «®Pusznka» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMsI COCTaBJIeHa Ha OCHOBE TMOJIOKEHHM U TpeOOBaHUM K pe3ylbTaTam
OocBOeHHsI Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTEbHON MPOTPaMMBI OCHOBHOTO
obmero oOpazoBanus, mpeactaBieHHbix B DOI'OC OO0, denepanbHOI
aJIalTHPOBAHHOM 00pa30BaTEILHOM TPOrPaMMbl OCHOBHOTO 00111eT0 00pa3oBaHUs IS
cnaboBugsmux ooOyuaromuxcsi (Bapuant 4.2 ®AOII OOO), a Takxke c yd€ToM
®enepanbHOil paboueld mporpamMmbl BOCIUTAHUS M KOHIICTIHU TPENOJIaBaHuUs
yueOHoro mpenMera «Dusnkay.

CopmepxaHue mnporpamMmbl MO (U3UMKE HANpaBiIeHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH OOYyYAIOIIUXCS ¥ OPTaHU3alUI0 H3yYeHUs
Gu3MKM Ha JEATEIbHOCTHOW OCHOBe. B mporpamme 1o (u3MKe YUHUTHIBAIOTCS
BO3MOKHOCTH ydeOHOro mnpeaMera B peanusauuu TpebdoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM W METANpeAMETHBIM pe3yibTaTaM OOYYCHHs, a TaKxKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Tporpamma 1o ¢pu3MKe ycTaHABIMBAET pacipeieleHne yueOHOro MmaTepuania no
rogamM oOydeHus (IO Kjaccam), NpeajiaraeT NPUMEPHYI0 TOCJIEeI0BaTEIbHOCTh
M3YYEHHS TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJIEPKaHUS U YIETe

BO3PACTHBIX, 3pUTEIBHBIX U TICUXO(PHU3NOIOTHUECKUX 0COOCHHOCTEH 00YyJarOITXCSl.

OO0mas xapakrepucTuka y4eOHoro npeamera «@usnka»

Kypc ¢uzukun — crucremoo0pa3yromuii Ajii eCTECTBEHHOHAYYHBIX YYEOHBIX
MPEIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIH,
M3y4aeMbIX XHUMHEH, Onosorueil, actrpoHoMued u gpuznueckoi reorpadueii. dGuszuka
— 3TO PEAMET, KOTOPBIM HE TOIBKO BHOCUT OCHOBHOM BKJIa/l B €CTECTBEHHOHAYUYHYIO
KapTHUHY MHpPa, HO ¥ IPEIOCTaBIIsIeT Hanbosiee sicHble 00pa3iibl MPUMEHEHHS HAyYHOTO
METO/ia MO3HAHMS, T € CII0co0a MOIyYeHUs TO0CTOBEPHBIX 3HAHUN 0 Mupe. Hakower,

(1)1/13141(21 — OTO IIPCAMCT, KOTOpBIﬁ Hapsaay € APYIrMMH CCTCCTBCHHOHAYYHBIMHU



npeaMeTaMu JOJDKeH JaTh oOydarouuMmcsi TMpeicTaBiIeHUuE 00 YBIIEKaTEIbHOCTU
Hay4YHOT'0 UCCJIEAOBAHUS U PAJJOCTH CAMOCTOSITEIbHOIO OTKPBITHS HOBOTO 3HAHMUSI.

Opna w3 THaBHBIX 3a7a4 (U3MUECKOro OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUsI COCTOUT B (OPMUPOBAHHM ECTECTBEHHOHAYYHON TIPaMOTHOCTU H
MHTEpeca K HayKe y OCHOBHOM Macchl 00y4aromuXcsi, KOTOpbI€ B JajdbHEUIIEM OyayT
3aHATHI B CaMbIX pa3HOOOpasHbIX cepax npearenpbHocTH. HOo He MeHee BaxHOU
3a/1a4eil SIBISICTCS BBISBICHHE M MOJATOTOBKA TAJIAHTIMBBIX MOJOIBIX JIFOAEH IJIS
NPOAOHKEHUS OOpa3oBaHMs W JajbHEHIIed NpopecCHOHANTbHON NEeATENbHOCTH B
00JIaCTH €CTECTBEHHOHAYYHBIX HCCJIEIOBAaHUA W CO3JaHUM HOBBIX TEXHOJIOTHM.
CornacHO  HPUHATOMY B MEXIYHAPOJHOM  COOOIIECTBE  ONpPEIEIICHUIO,
«EcTrecTBeHHOHAay4YHasi TPaMOTHOCTb — 3TO CIIOCOOHOCTh 4YEJIOBEKAa 3aHUMATh
AKTUBHYIO TPaXIAHCKYI0 TIO3UIMI0 IO OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM,
CBA3aHHBIM C €CTECTBEHHBIMHM HAayKaMH, WU €ro TOTOBHOCTb HWHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMU UICSIMHU.

Hay4HO rpamMOTHBIN 4EJIOBEK CTPEMHUTCS y4acTBOBAaTh B apIyMEHTHPOBAHHOM
o0CyX/IeHHH MPOOJIeM, OTHOCAUIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHUSIM, YTO

TpeOyeT OT HETO CJICAYIONINX KOMIIETEHTHOCTEH:

° HAay4YHO OOBSICHSITH SIBJICHUA,
° OLICHUBATh U ITIOHUMAThb 0COOEHHOCTH HAay4YHOI 0 UCCJICA0OBAaHNAA,
° HHTCPIPCTUPOBATL AAHHBIC M HCIIOJIb30BaThb HAYYHBLIC JOKA3aTCJILCTBA

JUTSI TIOJTYYEHUST BBIBOJIOBY.

N3yyenune (Qu3uku crocoOHO BHECTH pPEIIAIONINI BKJIaaA B (POPMUPOBAHUE
€CTECTBEHHOHAYYHOW IPaMOTHOCTH O0yYarOLIUXCA.

KoppekunoHHo-pa3BuBaOmMi  MOTeHIUAT ydeOHoro mpeamera «Duznkay
oOecrieunBaeT TPEOJOJICHUS  OOYYAIONIMMUCS  CICAYIONIMX  CHeru(UIecKux
TPYJIHOCTEMN, 00YCIOBIEHHBIX CJIa00BHUICHUEM:

. OTCYTCTBHE€ Yy  TIOJABJISAIONIETO  OOJNBIIMHCTBA  OOYYarOIIMXCS
BO3MOKHOCTH CAMOCTOSITEIIbHO U OBICTPO BBISIBIISITH TPU3HAKN (DU3UIECKUX 0OBEKTOB,
YCTaHaBIMBATh PE3yJbTaThl U OCOOCHHOCTH MPOTEKaHHUS (DU3MUECKUX TPOIIECCOB C

IIOMOIIBIO 3PCHUSA;



° 3aMCJICHHOCTh H q)paFMeHTapHOCTB BOCIIPpUATHUA, HCEBO3MOXKHOCTD

CJIOCTHOI'O BOCIIPUATHA PALA O6’bCKTOB;

. Hec(hOPMUPOBAHHOCTh MJTH UCKAKEHHOCTH PsAJIa TIPEICTABICHHUIA;

. HU3KAM YpOBEHb DPa3BUTHUS MEJIKOW MOTOPHUKH, 3PUTEIBHO-MOTOPHOMN
KOOp/JIMHAIWY,

. Y3KHUI KPYro30p ¥ HEJOCTATOYHBIN JJI OMMUCAHUS (PH3NIECKUX OOBEKTOB,

MIPOLIECCOB U SIBJICHUI CJIOBApHBIN 3arac;
. 06eIHOCTh BOOOpaKeHU.
[IpeononeHue yka3zaHHBIX TPYIHOCTEH ITOJDKHO OCYIIECTBILITBCS Ha Ka)IIOM

YPOKEC YUUTCIICM B ITPOLCCCC I'PaMOTHO OpFaHI/I3OBaHHOﬁ KOppGKHHOHHOﬁ pa6OTBI.

Hean u3zyuyenus yueOHoOro npeamera «Du3nKa»

[enu u3ydyenus yuedHoro npeamera «Ou3nka» Ha YpOBHE OCHOBHOTO OOIIIETO
00pa3oBaHus:

. npuoOpeTeHNe HMHTEpeca W CTPEMIICHHS OOYyYalolUXCs K HaydYHOMY
M3YUYCHHIO TIPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE MIPEACTABJICHUI O HAYYHOM METO/IE MO3HaHUs U (pOpMUpOBaHHE
HCCIIEIOBATENIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

. dbopMupoBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa H3y4YEHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

. (opMHpOBaHUE TPENCTABICHUNA O poJid (GU3UKU Ui PA3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

. pa3BUTHE  TIPEACTABICHUM O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHAIBHOW ~ ACSATENBbHOCTH, CBS3aHHOM ¢  (U3MKOM, TOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 9TOM HAMpPaBIICHUU.

JlocTxeHrne STUX I1IeJIie Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMS
o0ecreynBaeTcsl peieHUEM CIIEeAYIOINX 3a/1a4.

. npuoOpeTeHue 3HAHWKW O JUCKPETHOM CTPOCHUHM BEIIECTBA, O

MCXaHUUYCCKUX, TCIIJIOBLIX, JICKTPUUCCKNX, MAIrHUTHBIX 1 KBAHTOBLIX SABJICHHAX,



. npruoOpeTeHNe YMEHHI ONMUCHIBATH U OOBACHATH (PU3NUCCKUE SBICHUS C
MCIIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA,

. OCBOGHHE METOJIOB pEIICHHs] MPOCTCUIINX pacUeTHBIX 3a7ad C
UCIIOJIb30BaHUEM (PU3UUECKUX MOJEICH, TBOPUSCKUX U MPAKTHKO-OPHUCHTUPOBAHHBIX
3aag;

. pa3BHUTHE YMEHUI HAOJIO1aTh PUPOHBIC SIBJICHUS M BBITIOJTHATE OTIBITHI,
n1abopaTopHbie pabOTBl M SKCIECPUMEHTAIbHBIC HMCCICIOBAHUS C HMCIIOJIb30BAaHHUEM
HU3MEPHUTEIIBHBIX TPHOOPOB;

. OCBOCHHE MPUEMOB pabOThI ¢ HH(pOpMAIHEeH (PU3NUECKOTO COJACPKAHNS,
BKJIIOYass WHQPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHHSIX (U3HKH, aHalu3 W
KPUTHUYECKOE OIICHUBAaHKUE WH(POPMAITUH;

. 3HAKOMCTBO cO  cdepamu  NpodecCUOHATBHOM  JesATEIbHOCTH,
CBSA3aHHBIMH C (U3MKOW, W COBPEMCHHBIMH TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3HUECKON HAYKH.

KOppCKHHOHHLIe 3aJa4n:

. Pa3BuTne 3pUTENBHOrO, 3PUTEIBHO-OCSA3aTEIBHOTO U CIYXOBOTO
BOCIIPUSTHSL.

. PazBuTHe MpoU3BOJILHOIO BHUMAHUSL.

. PazBuTHe u KOppeKLUs TaMATH.

. Pa3BuTHE U KOPPEKLNS MBICIUTENBHON NESITETbHOCTH.

. [Ipeononenue BepOanu3ma.

. Pa3zBuTHE MOHOJOTMYECKON peUM.

. OO6orareHue akTUBHOTO M MMaCCUBHOTO CIOBapsi, (GOPMUPOBAHNE HOBBIX
TTOHATHUM.

. @OopMHUPOBAHUE HABBIKOB 3PUTEIIBHOTO, 3PUTEIBHO-OCSA3ATEIBHOTO U

CIIyXOBOI'O aHAJIN3a.
. dopMHUpOBaHUE HABBIKOB OCS3aTEIBHO-3PUTEIBLHOTO OOCIEIOBAHUS U
BOCIIPUSITUSL I[BETHBIX WM YEPHO-0ENBIX (KOHTPACTHBIX) pelbedHBIX M300paKeHUI

(wmrocTpanui, cXem, MakeToB, YEPTEKHBIX PUCYHKOB, TPa(hUKOB U T.I1.).



. DopMHUpPOBAaHUE CHELMATBHBIX IPUEMOB OOCIEIOBAHNUS U U300pAKEHUS
M3y4aeMbIX 00BEKTOB JIOCTYIHBIMH CIIOCOOAMU.
. @opMHUpOBaHUE, YTOYHEHHWE WM KOPPEKUUS NPEACTABICHUA O

MpcaMeTax U Impoucccax Oprx(afomeﬁ ﬂCﬁCTBHTCHLHOCTH.

. Pa3BuTne MenKolW MOTOPUKH U 3PUTEINBHO-MOTOPHON KOOPAUHALMU.
. CoBepIICHCTBOBAaHUE  yMEHHUS  3pUTEIBHOM  OPUEHTHUPOBKM B
MUKPOIIPOCTPAHCTBE.

Mecto yueOHOTro npeamera «@u3uka» B y4eOHOM IJIaHe

B cootBerctBrn ¢ ®I'OC OO0 dusuka sBisieTcst 00s13aTeIbHBIM TPEAMETOM Ha
YpPOBHE OCHOBHOro oOmiero oOpa3oBaHus. JlaHHas mporpamma MpeayCMaTpUBAET
uzydeHue Gpusnku Ha 6a30BOM ypoBHE B 00beMe 238 yacoB 3a Tpu roja . Bapuant 2
AOOOII OOO - o06yuenus 1o 2 yaca B Hejieio B 8 U 9 kitaccax ¥ 1o 3 4 B HEJENIO B

10 ximacce.

COAEPKAHUE YYEBHOI'O ITPEIMETA «®U3UKA»
8 kinace

Paznen 1. ®u3uka u ee poJib B IO3HAHUU OKPYIKAKOIIEro MUpa.

®duzrka — Hayka o npupoze Arnenus npuposl (MC1) dusnueckue siBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BenWUYUHBL. V3MepeHue Quiznueckux BenuduH. PuU3NUYecKHe
npubopsl. [lorpemHocTs u3MepeHuil. MexxayHapoaHasi CUCTeMa €IMHHII.

Kak ¢usnka u Jpyrue ecTecTBEHHblE HAayKd H3Y4arT MPUPO.Y.
EcTecTBeHHOHAyuUHbIi METOJ MO3HAHUS: HAOIIOJEHUE, IIOCTAHOBKA HAYy4YHOIO
BONPOCA, BBIABWKEHHE TUIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHHE

HaOmro1aemMoro siBiieHus. Onucanne GU3NIECKUX SBJICHUHN C TTIOMOIIBIO MOJIETIEH.

JlemoHcTpauuu.
1. MexaHu4ecKkrue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC
SIBJICHUA.



2. duznueckre TpuOOpPHl U MPOLEAYpa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U
I (POBBIM MPUOOPOM.

JlabopaTopHbIie pabOTHI U OTIBITHI.

1 Omnpenenenue NEHbI IeJICHUs MIKaJIbl U3MEPUTEIBLHOTO Tprbopa.

2 N3mepenne paccTosTHUM.

3. N3mepenne oObemMa JXUIKOCTH U TBEPAOTO Tea.

4 Omnpenenenue pa3MepoB MabIX Tedl.

5. N3mepenne temmepaTypbl TPH MOMOIIHA XKHUIKOCTHOTO TEpMOMETpa H
JaTYUKaA TEMIIEPATYPHI.

6. [IpoBenenue uccienoBaHus MO MPOBEPKE TMIOTE3bI: NATBHOCTh IMOJIETa
mapuKa, OpOIIeHHOTO TOPU30HTAIBLHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CTpoeHme BelecTBa: aTOMBI U MOJIEKYIIBI, UX pa3Mepbl OTBITHI, JOKA3BIBAIOIIIHEC
JTUCKPETHOE CTPOCHHE BEIIECTRA.

JIBrxkenue wyactul, BemectBa CBsi3b CKOPOCTH  JABMKEHHUSI YacTHI[ C
temneparypoii bpoyHoBckoe nBmxkeHue, auddysus BzaumoneicTBue 4YacTHIL
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHE.

ArperaTtHbIE COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPIBIX
(kpucTalTMYecknx) Tel. B3amMocBsI3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U HUX aTOMHO-MOJIEKYJSPHBIM cTpoeHueM. OcoOGeHHOoCTH
arperaTHBIX COCTOSTHUIA BOJIBI.

JlemoHCTpanum.

1. Ha6nronenne 6poyHOBCKOTO JIBHKECHHUSI.

2. Habmonenue nuddysun.

3. HaGnronenue  siBneHuid,  OOBSICHSIOMUXCS ~ TPUTSDKCHHEM WM
OTTAJIKMBAaHUEM YaCTHII BEIICCTBA.

JlaGopatopHbie pabOTHI U OTBITHI.

1. Ouenka pauameTpa aTroMa METOJAOM PSAI0B (C  HCIOJIb30BaHUEM
¢dboTorpaduii).
2. OnpITEI IO HAOJIOACHUIO TEIIOBOTO PACIIUPEHHS T'a30B.



3. OnbITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUSI.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe JBHKE€HHE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsii CKOpOCTb IIPU HEPAaBHOMEPHOM JBHKEHMHM. Pacyuer mytu wu
BPEMEHU JABUKEHUS.

SBnenne wuHepuMU. 3aKOH HMHEPHUHU. B3auMmopeilcTBHe Ten Kak NpUYMHA
M3MEHEHHUSI CKOPOCTH JIBUKEHUA Tel. Macca Kak Mepa MHEpTHOCTH Teua. [InoTHoCTh
BemiecTBa. CBs3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BheMa BEIECTBA.

Cuila kak XapakTepUCTHMKa B3auMoneucTBusa Teia. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuilbl C MOMOIIBK) JUHAMOMETpA. SIBIIEHHWE TATOTEHHUS U CuUia
Tsokectd. Cuna Tsbkectu Ha Apyrux 1oiaHetax. (MC) Bec rtema. HeBecoMocTs.
CnoxeHue cui, HalpaBJICHHBIX MO OJHOW IpsiMoi. PaBHOzelcTByromas cui. Cuia
TpeHus. TpeHne CKoNbXKEeHUs U TpeHue nokos. Tpenue B npupoae u texunuke. (MC)

JlemoHcTpanum.

1. Hab6nronenue MexaHuecKoro IBMXKEHHUS Tela.

2 N3mepenre CKkopoCTH NPSIMOIMHEUHOTO JIBUKEHHUS.

3 Habmronenue ssBIeHUs] HHEPITUH.

4, HaOnronenune naMeHeHust CKOpOCTU MPU B3aUMOJICUCTBUU TEJ.

5 CpaBHeHUE Macc 10 B3aUMOJAECHCTBUIO TE.

6 CnoxeHue cuil, HalpaBJICHHBIX IO OJTHOW MPSMOM.

JlaGopatopHbie pabOTHI U OMBITHI.

1. Omnpenenenre CKOPOCTA PABHOMEPHOTO ABUKEHUS (IIapUKa B )KUIKOCTH,
MOJIEIIN IIEKTPUIECKOTO aBTOMOOMJIS  T.11.)

2. Onpenenenue cpeqHel CKOPOCTU CKOJIbKEHUS OpycKa WIM IIapuKa 10
HAKJIOHHOM TUIOCKOCTH.

3. Ornpenenenue MmIOTHOCTH TBEPAOTO TeNa.

4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsDKeHHs (AedopMaiinu)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. OnBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT

BCCa TCJIa U XapaKTCpa COIIPHUKACAIOIMINXCA HOBerHOCTeﬁ.



Pa3znen 4. JlaBjieHne TBePAbIX TeJl, dKMAKOCTEN U ra30B.

HaBnenne. CriocoObl YMEHBIIIEHUSI U yBEIWYEHUS JaBlieHus. [laBiieHue rasa.
3aBUCUMOCTh JaBJICHHUs Ta3za OT oObema, Temmeparypsl. llepenaua naBieHus
TBEPALIMU TEJIAMH, XUJIKOCTAMU W ra3zamMu. 3akoH Ilackans. IIHeBmMaTuueckue
MallTuHbl. 3aBUCUMOCTh JAaBJICHUS JKUIKOCTH OT TJIyOWHBI. [ HMapocTaTHyecKuid
napajokc. CooOuaronuecs: cocynbl. [ iapaBinuecKkue MEXaHU3MBbI.

Atmocdepa 3eminn u arMmocepHoe AaBiaeHue. [IpUUMHBI CyIIEeCTBOBAHMS
BO3MyIIHOW o00o0soukn 3emiu. Omnbit Toppuuennu. W3mepenme aTtmocgepHOTO
JaBJICHUs. 3aBUCUMOCTb aTMOC(EpHOTO JaBJIEHUsI OT BBICOTHI HaJl YPOBHEM MODSI.
[TpuGops! 1151 U3MEpPEeHUsT aTMOC(PEPHOTO TABICHUS.

JlelicTBHE XKUIKOCTHM M Ta3a Ha IMOrPYKEHHOE B HHUX TEJO BbITalKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxoruiaBaHnue.

JlemoHcTpanum.

1. 3aBUCUMOCTH JaBJICHUS ra3a oT TeMIepaTyphl.

2. ITepenava naBiieHUs )KUIKOCTBIO U Ta30M.

3 CooOmiaromuecs: COCy/bl.

4, I'mapaBnuueckuii mpecc.

5 [IposiBienue necTBust atMochepHOTO JaBJICHHUS.

6 3aBUCUMOCTh BBITAJIKUBAIOUIEH CUJIBI OT O00BbEMa MOTPYKEHHOW 4YacTu
TEJa M TNIOTHOCTH KUJKOCTH.

1. PaBeHCTBO BRITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcnoBue miaBaHus Te: MJIaBaHUE WM MOTPYKEHHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIICHMS IIJIOTHOCTEH Teja M KUIKOCTH.

JlaGopatopHbie pabOTHI U OTIBITHI

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00beMa MOrpyKeHHOM
B KHJKOCTh YaCTH Tea.

2. OnpeneneHrue  BBITAUIKMBAIONIEH CHJIbI, JCHCTBYIOIIEWM Ha  Telo,
MOTPYKEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTM BBITAJIKUBAIOIIEW CHJIbL, JEWCTBYIOIIEH Ha

TCJIO B XXMAKOCTH, OT MacCChI TCJIaA.



4. OneITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITAIKUBAIOIIECH CHIIBL,
JEMCTBYIOIIEH Ha TEJO B )KUJIKOCTH, OT 00beMa IOrPyKEHHOM B )KMJIKOCTh YaCTH TENa
Y OT IUIOTHOCTH KUJIKOCTH.

S. KoHcTpynpoBanne apeomerpa WIM KOHCTPYHPOBAaHUE JIOAKU H
ONPENIEIICHUE €€ TPY30II0ABEMHOCTH.

Pa3pnen 5. PaGora u MOIIHOCTB. DHeprus.

Mexanuueckasi pabota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [lpaBuio
paBHOBecHsl prluara. [IpuMeHeHne npaBuiia paBHOBECHs pbluara K OJ0Ky. «30J0TO€e
npaswio» mexanuku. KIIJ] nmpocteix mexanusmoB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexanuueckass dSHeprus. KuHernyeckas M NOTEHUMAIBbHAs  SHEPIUS.
IIpeBpamienre OqHOTO BHJIAa MEXAHWYECKOM DHEPIUH B APYrOM. 3aKOH COXPAaHEHHUs
SHEPIrUU B MEXAHUKE.

JlemoHCTpauuu

1. [IpuMepsbl MPOCTHIX MEXAHU3MOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. Onpenenenre paOOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHUH TeJla

10 FOpHSOHTElJ'IBHOfI IMOBCPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHUS pblyara.

3. N3mepenne KII/] HakIOHHON ITIOCKOCTH.

4, N3yueHne 3aKkoHa COXpaHEHUSI MEXAaHUUYECKON SHEPTUH.
9 kJacc

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXKEHUSI MOJIEKYJISIPHO KWUHETHUYECKOM TEOpUM CTPOCHUSA
BemiectBa. Macca M pa3Mepbl aTOMOB U MOJIEKYJd. OTBITEI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO KUHETUYECKOU TEOPHH.

Mopgenu TBepAOro, JKHAKOIO U Ta3000pa3HOr0 COCTOSHHUM BEIECTBA.

Kpucrannmmueckne u amopdusie Tena. OObsiCHEHHWE CBOMCTB Ta30B, KXUIKOCTEH H
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TBEPABIX TEJI HA OCHOBE TOJIOKEHUW MOJIEKYJISIPHO KHHETHYECKONM TEOPHUH.
CmaumBaHK€E U KallWUISIPHBIE SIBJICHUS TEMIOBOE paclIUPEHNUE U CHKATHE.

Temneparypa. CBsi3pb TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBH)KCHHS
YaCTHLL.

Buytpennsis  sHeprusi. CrnocoObl  W3MEHEHHMS BHYTPEHHEW  SHEPrUu:
TeIuIonepeaaya U coBepiieHrne paboTsel. Bunsl Temnonepeaayu: TEIIONPOBOAHOCTD,
KOHBEKIIMS, U3ITy4YCHUE.

KonnuecTBo TemnoTel. YenapHas TEIUIOEMKOCTh BEIIeCcTBA. TeriooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIoBOro Oamanca. [1naBieHue u orBep/ieBaHue
KPUCTAJJIMYECKUX BELIECTB. YJenbHas Terwiora miasieHusd. [lapooOpa3oBanue u
konaeHcauusa. Mcnapenne. (MC) Kunenue. YaenbHas Temiora mapooOpa3oBaHHUS.
3aBUCUMOCTh TEMIIEpaTypbl KHIIEHUS OT aTMocepHoro namieHus. BiaxHoCTh
BO3/1yXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEMJIOTA CTOPAHUSL.

[Tpuniuner padoTshl TemnoBbix aurarenedt. KIIJ[ TemioBoro nBuraress.
TenoBble ABUTATENN U 3aliUTa OKpy-xaroient cpenpl. (MC)

3aK0H COXpaHEHUS U MPEBPAIEHUs SHEPTUU B TEITOBBIX mporieccax. (MC)

JleMoHCcTpanuu

1 HaOnronenune OpoyHOBCKOTO ABUKEHUSI.

2 Habmonerune nuddysun.

3. HaGnronenue sBaeHui cMaurBaHUS U KaMWJUIIPHBIX SBJICHUH.

4 Habmronerune TenioBoro paciumpeHus Teil.

5. N3menenue naBneHus raza npyu U3MEHEHUW 00beMa M HarpeBaHHWM WU
OXJIQKICHHH.

6. [IpaBuna n3mMepeHus TeMIepaTyphbl.

7. Buae! Tenmonepenaun.

8. OxnaxaeHue mpu COBEPIICHUN PaOOTHI.

Q. HarpeBanue npu coBepIiiieHUN padOThl BHEITHUMHU CHJIAMHU.

10. CpaBHeHHE TEIJIO €eMKOCTEN Pa3IMUHbBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.
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12. HalOnroaeHWe MOCTOSHCTBA TEMITEpaTyphl MPH TJIaBJICHUH.
13. Mogenu TenIOBBIX JIBUTATENEHA.

JlabopaTopHbIie pabOTHI U OTIBITHI.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHMUSL.
2. OnpITHI IO BRIPAUIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.
3. OnbITel IO HAOTIOJCHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH U

TBEPIABIX TEI.

4, Omnpenenenre gaBiIeHUS BO3MyXa B Oa/UIOHE IIMPHUIIA.

S. OnbITeI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
o0beMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

6. [TpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA )KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

1. HaOnronenne wu3MeHeHMs] BHYTPEHHEW OJHEpPruM Tejla B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHJL.

8. UccnenoBanue sBieHHs] TEIJIOOOMEHA MPU CMENIMBAHUK XOJOJTHOM U
ropsiueu BOJBI.

Q. OnpeneneHue KOJIWYECTBA TEIUIOThI, IOJYYEHHOTO BOAOW MIpH
TEIUI00OMEHE C HarpeThiM METAJUTMYECKUM [IUITUHIPOM.

10. Ompepnenenue yaenbHOMN TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mporiecca UCIapeHHs.

12.  OmnpeneneHre OTHOCUTEIHLHOM BIAXKHOCTH BO3TyXa.

13. Omnpenenenue yneabHON TETUIOTHI IJIABJICHUS JIbJA.

Pazgen 7. JiekTpudyecKkue 1 MAarHUTHbIE SIBJICHUSI.

OnekTpuzanus Ten. JIBa poma aieKkTpuuecKux 3apsjaoB. BzaumoneincTBue
3apsKeHHBIX Tell. 3akoH KylioHa (3aBUCHMOCTH CHIIBI B3AaUMOJCHCTBHSI 3aPSAKEHHBIX
TEJ OT BEJIUMYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIIAMH ).

OnekTpudeckoe tmosne. HampsokeHHOCTh anekTpuyeckoro moiis. [Ipuniun

CYyHEPHO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

12



Hocutenu »syeKTpUudecKuX 3apsaoB. DJIEMEHTAPHBIM SJICKTPUUYECKUN 3apsijl.
Ctpoenue aroma. [IpOBOTHUKHN U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUIECKOTO
3apsja.

DJIEKTPUYECKUM TOK. YCIOBUSI CYIIECTBOBAHMS DJICKTPUUECKOIO TOKa.
HNcTOYyHMKN TOCTOSIHHOTO TOKa. JIeWCTBUS H3JIEKTPUYECKOro TOoKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U razax.

Onektpuueckass  1enb. Cuna  Toka.  DJIEKTPUUYECKOE  HAMNPSKEHHUE.
CormnpoTuBiieHHE MPOBOAHUKA. Y IETbHOE COMPOTUBIICHHUE BellecTBa. 3akoH Oma 1
ydacTka 1enu. [locinenoBaTenbHoe U mapajuieIbHOE COEIMHEHUE MMPOBOIHUKOB.

Pabora u MoOIIHOCTH 3JeKTpUYecKoro Toka. 3akoH Jxoyms— JleHma.
DNeKTpUYEeCKUe LENU U MOTPEOUTENU 3IEKTpUUECKO 3Hepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[TocTosiHHBIE MarHuThl. B3anMo1eMICTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE
noje. MarauTHOE 1oJie 3eMJIM 1 €ro 3HaYeHUE JUIs )KU3HU Ha 3emiie. OnbIT DpcTena.
MarHutHoO€e T0JI€ 3JIEKTPUYECKOro ToKa. [[puMeHeHne 3JIEKTPOMATHUTOB B TEXHUKE.
JlelicTBHE MArHUTHOTO TTOJIS1 HA POBOIHUK C TOKOM. DJIEKTPOJABUTATEIb TIOCTOSTHHOTO
TOKa. lcnosb30BaHuEe »BIEKTPOABUTATENIEH B TEXHUYECKUMX YCTPOMCTBAX M HA
TPaHCIIOPTE.

Oneiter ®apanes. SBneHue s3nexkTpoMarHuTHOM MHAYKUWH. [IpaBuno JleHna.
OnekTporeneparop. CrocoOb! MOTYUSHHS dJICKTPUICCKON SHEPTHH. DJICKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX HICTOUHHUKAX YHEPTUH.

JlemoHCTpanum.

DJIeKTpU3aIus Tell.

JIBa poJia 3NIEKTPUUECKUX 3apsA0B U B3AMMOJEHUCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBHE JIEKTPOCKOIIA

DIIEKTPOCTAaTUYECKAsE UHAYKIIUS.

3aKOH COXpPAHEHUS DJICKTPUUECKHUX 3aPsJIOB.

[IpoBOTHUKM W TUAJIEKTPUKH.

MOI[@HI/IPOBaHI/Ie CUJIOBBIX JIMHUM QJICKTPHUYCCKOTI'O I10JIA.

O N o g bk W DN PRE

MCTOUHUKH TTOCTOSTHHOT'O TOKA.
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9.

JlencTBUs 3NEKTPUUYECKOTO TOKA.

10. DnaexTpuyecKuil TOK B )KUJIKOCTH.

11. T 'a3oBwIii pa3ps.

12. H3mepeHue cUiibl TOKa aMIIEPMETPOM.

13. H3mepenwne 3MEKTPUICCKOTO HAMIPSHKCHUS BOJIBTMETPOM.

14.  PeoctaT 1 Mara3uH CONPOTUBICHUIA.

15. B3auMmopeicTBUE NOCTOSIHHBIX MATHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeICHUS TIOJIOCOB MarHUTA.

17. MopenupoBaHUEe MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmwIT Opcrena.

19. MarauTHOE 1oJIe TOKa DIICeKTPOMAarHur.

20.  [le#icTBHE€ MarHUTHOTO TOJISi HA TPOBOHUK C TOKOM.

21. DIeKTpOoaBUTATENh MIOCTOSTHHOTO TOKA.

22. MHccnenoBanue SIBICHUS ICKTPOMArHUTHOW HHITYKITHH.

23.  OmbiTel Dapages.

24. 3aBHCHMOCTb HAIpaBIEHUS HWHIYKIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HHKHOBEHHUSI.

25. DNeKTporeHepaTop MOCTOSHHOTO TOKA.

JlaGopatopHbie pabOTHI U OMBITHI.

1. OnpITel MO HAONIONEHUIO DJICKTPU3ANMHM Tel HWHIAYKIUMEH | TpHU
COTIPUKOCHOBCHHH.

2.  HUccnenoBanue AeHCTBUSA DIEKTPUYECKOTO IO HA MPOBOJHUKH H
JTUDJICKTPUKH.

3. CoOopka u nmpoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.

4.  VI3MepeHue u peryJMpOBaHUE CUJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUC HANPSHKCHHS.

6.  HccrnemoBaHue 3aBHCHUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3nCTOp, OT

CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.
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7. OneIThI, JEMOHCTPUPYIOLTUE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAM IONEPEYHOI0 CEUYCHHS U
MaTepuana.

8.  IlpoBepka mpaBuiia CJIOKEHHUSA HANPSHKEHUW MPU MOCIETOBATEIHLHOM
COCTMHEHHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBmia Juisi CHJIbl TOKa MPH MapaieIbHOM COEIUHEHUHU
PE3UCTOPOB.

10. Ompenenenne pabOTHI IESKTPUIECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OmpexaeneHre MOUIHOCTH JJIEKTPUUECKOTO TOKa, BBIAEISAEMON Ha
pe3ucrope.

12.  HccnepoBaHue 3aBHCUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsDKEHUS Ha HEW.

13. Ompenenenue KIIJl HarpeBarens.

14. HccnepoBaHre MarHUTHOTO B3aUMOJICHCTBHUS TOCTOSTHHBIX MAarHUTOB.

15. U3yuyeHue MarHMTHOTO TIOJI TIOCTOSIHHBIX MAarHUTOB IMpU  HUX
00BEUHEHUY U Pa3/ICIICHUN.

16. HccnepoBanue AeMCTBUS SIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.  OmbIThl, IEMOHCTPUPYIOIINE 3aBUCHMOCTh CHUJIBI B3aUMOJCHCTBHS
KaTYIIKA C TOKOM M MarHuTa OT CUJIbl TOKA M HAIMIPaBJICHUS TOKA B KaTYIITKE.

18. HM3yuenue nelcTBUS MarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u n3yueHue padOoThl JEKTPOIBUTATEIS.

20. UMsmepenue KIIJ] anekTpoaBuraTebHONW yCTAaHOBKH.

21. OnbITl MO HCCIEAOBAHUIO SIBIICHUS SJEKTPOMAarHUTHOM WHIyKIUU:

HCCICOAOBAHUC U3MEHCHUM 3HAYCHUS U HanpaBJICHUA HHAYKIIMOHHOI'O TOKA.

10 xaacc
Pa3nen 8. Mexannueckue siBJeHHUS.
Mexanuueckoe ABWKeHHE. MarepuanbHas Touka. CucteMa oOTcuera.

OTHOCHTEIBLHOCTh MEXaHUYECKOTO JABUXCHUS. PaBHOMepHOC HpHMOHHHCﬁHOC
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nBrokeHue. HepaBHOMepHOe mNpsMosMHEWHOe ABrkeHue. CpenHsis U MITHOBEHHas
CKOPOCTH T€Jla IPU HEPAaBHOMEPHOM JIBUYKEHUU.

VYckopenue. PaBHOyCKOpeHHOE MpsMOIMHETHOe nBHkeHue. (CBoOOIHOE
nageHue. OnsIThl ['amues.

PaBHOMepHOE ABMXEHUE MO OKpYyKHOCTH. llepuon m yacrora oOpamieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

ITepsoiii 3akoH Hperotona. Bropoii 3akoH Hetorona. Tperunit 3akoH HproToHa.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHs CKOJIBKEHUs, CUila
TPEHUS NIOKOS, IPYTHe BUJIbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nagenus. J[Bmwxenue mnaneT Bokpyr Connua. (MC) [lepBas kocMHuueckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepHanbHOM TOYKH. AOCOMIOTHO TBEpaoe Teno. PaBHOBecue
TBEPJOIO TeJIa ¢ 3aKPEINICHHON OChIO BpauieHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mmmyinbca. Mmysibe CHilbl. 3aKOH COXPaHEHHUS
nmmnyibca. PeaktuBrnoe asmxkenue. (MC)

Mexanudeckasi paboTa ¥ MOIIHOCTh. PaboTa cui TshKeCTH, yIpYroCTH, TPEHHUS.
CBs3p sHepruu U pabotel. [loTeHuuanbHas »HEprus Tena, MOAHATOTO Haj
MIOBEPXHOCTHIO 3eMiM. [loTeHImanbHas sHeprust C:kaTou IpyxuHbl. KuHetnueckas

sHeprus. TeopeMa O KMHETHYECKOW JHEPTHM. 3aKOH COXPAHEHHs MEXaHMYECKON

DHEPIHUH.

JlemoHncTpauum.

1. Hab6nronenue MexaHn4eckoro ABMKEHUS Tejla OTHOCUTENBHO Pa3HbIX TE
OTCYerTa.

2. CpaBHeHrEe MyTeld M TPACKTOPUM ABWUIKEHHUS OJHOTO M TOrO K€ Tela

OTHOCHTCIIBHO PA3HBIX TCJI OTCUCTA.

3. N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.
4. HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.
S5. HaGnronenue nBmkeHUs Tela 1Mo OKPYKHOCTH.
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6. HaOnronenne MexXaHMYECKUX SBJICHUM, IPOUCXOJAIIMX B CHCTEME
oTcueTa «Tenexka» NMpu €€ paBHOMEPHOM M YCKOPEHHOM JBHM)KEHHH OTHOCHUTEIIHBHO

KaOuHeTa PU3UKU.

7. 3aBUCHMOCTb YCKOPEHHMS TeJla OT Macchl Tejla U JCHCTBYIOLIEH Ha HEro
CHJTBL.

8.  HaGmionenue paBeHCTBA CHII TP B3aUMOJICHCTBUU TEIl.

9.  H3meHeHue Beca Tena MPH YCKOPEHHOM JIBUYKCHUH.

10. TIlepemaua ummysbca MpU B3aUMOACHCTBUU TEll.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

12. CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMO/ICHCTBUU.

13. CoxpaHeHue uMIysbca Mpu abCONIOTHO YIIPYTrOM B3aUMOICHCTBUH.

14. HaGnroaeHue peakKTUBHOIO JIBH)KCHUS.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUH MPU CBOOOTHOM MaJCHUMU.

16. CoxpaHeHWEe MEXaHWYECKOH DSHEPruu TMpU JABHKCHUU Tela TIOJ
JNEUCTBUEM TIPYKUHBI.

JlaGopatopHbie pabOTHI U OMBITHI.

1. KoncTpyrnpoBanue Tpakra sl pa3roHa M JajJbHEWUILEr0 PaBHOMEPHOTO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

2. OrnpeneneHue CpeiHEN CKOPOCTU CKOJBKEHUS OpycKa WM JBUKEHUS
IapuKa 10 HaKJIOHHOW IIOCKOCTH.

3. OmnpeneneHrue yCKOpEHHsI Tejla MPU PaBHOYCKOPEHHOM JIBIXKEHHH T10
HAKJIOHHOM IUIOCKOCTH.

4, Hccnenoanne 3aBUCUMOCTH MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauajbHONW CKOPOCTH.

S5. [IpoBepka THUTIOTE3bI: €CITU MPU PABHOYCKOPEHHOM JBWKCHHH 0e3
HayaJbHON CKOPOCTU MYTH OTHOCSITCS KaK PsiJl HEUYETHBIX YUCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKUA BPEMEHU OJIMHAKOBBHI.

6. UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHHS CKOJIBKEHHS OT CHJIbI
HOPMAJILHOTO JJaBJICHUSI.

1. Omnpenenenre ko uIeHTa TPEHNUS CKOTBKEHUS.
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8. Omnpenenenre KECTKOCTU PYKUHBI.

Q. Onpenenenre pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tella
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Ompenenenue pabOTHl CUJIBI  YIPYrOCTH MNP TMOABEME TIpy3a C
WCIIOJIB30BaHUEM HEMOIBUKHOTO U MTOABUKHOTO OJIOKOB.

11. HM3ydeHue 3aKOHA COXPAHEHUS SHEPIUMU.

Pa3znen 9. Mexannueckune KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBmwkenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUN: TIEPHO/I,
4acToTa, aMIUTUTyAa. MareMaTuueckuil M TpYKUHHBIN MasTHUKH. [IpeBpaieHue
AHEPTUU MPU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatomue  kosneOaHua.  BbeiHykIeHHble — kosieOaHus.  Pe3oHaHc.
Mexannueckue BoJHbI. CBOMCTBA MEXAaHUYECKUX BOJH. [IpooabHbBIE U TTONIEpEYHBIE
BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€ pacinpocTpaHeHUs. MeXaHWUYeCKHe BOJIHBI B
TBEPJIOM Telie, cericmuueckue BosiHbL. (MC)

3Byk. ['pomMKkoCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MHbpaszByk u

YIBTPa3BYK.

JemoHncTpanum.

1. HaOmronenne kojieOaHuii Te€a IIOA AEUCTBUEM CHIIBI TSDKECTH U CHUJIBI
YIOPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3 HaOnronenue BoIHYXICHHBIX KOJIEOaHHUM U pe30HaHCa.

4. Pacnipoctpanenue npo10IbHBIX U MTOMIEPEYHBIX BOJH (HA MOEIH).

5 Habmronerune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKYCTHYECKHI pE30HAHC.

JlaGopatopHbie paObOTHI U OTIBITHI.

1. Onpenenenyue YacToThl M Tepuoda KoJieOaHMM MaTeMaTH4eCKOro
MasiTHUKA.

2. Omnpenenenre 4aCTOTHI U MIEpUOIa KOJICOaHUHN PYKUHHOTO MasiTHUKA.

3. HccnenoBanre 3aBUCUMOCTH Tiepuoja KOJeOaHUW MOJBEIICHHOTO K

HHUTH I'Py3a OT IJIMHBI HUTH.
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4, HccnegoBanne 3aBUCMMOCTH — IMepuoAa  KoJeOaHUl  MPYKMHHOTO
MasiTHUKa OT MaccChl rpy3a.

5. [TpoBepka HE3aBUCUMOCTH MEPHOJIa KoJieOaHU Ipy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpysa.

6. OneITB, JEMOHCTPHUPYIONIME 3aBHCHMOCTH TEpPHOJA  KOJICOaHUN
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Paznea 10. D1eKTPOMArHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONEKTPOMAarHUTHOE  MOJie.  DJIEKTPOMarHuTHele  BoJHBL.  (CBONCTBa
ANEKTPOMArHuTHhIX BOJH. [llkama »neKTpoMarHWTHBIX BOJH. Fcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3M. DJEKTPOMArHUTHAs MPUPOJia CBETA.

CxopocTtb cBeTa. BorHOBBIE CBOMCTBA CBETA.

JlemoHcTpanum.
1. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
2. BonnoBbIe ¢cBOMCTBA CBETA.

JlaGopatopHbie pabOTHI U OMBITHI.

1. N3ydyeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IMOMOIBIO MOOUIBHOTO
tenedona.

Pa3zgea 11. CBeroBblie siBJICHHS.

JlyueBas monens ceera. Mcrounuku ceera. [IpsamonnuerHoe paciipocTpaHeHue
ceeta. 3armenus Comuna m JlyHel. Otpaxenne cBeta. [lnockoe 3epkano. 3akoH
OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOH TpeloMIIeHUS cBeTa. [lonHoe BHYTpeHHEE
oTpaxxeHue cBeta. Mcrnonb30BaHre MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX
CBETOBOJAX.

JIunza. Xox nydeit B nuH3e. Ontuyeckas cuctema ¢oToarnapara, MUKpOCKONa
u teneckomna. (MC) I'na3 kak onTryeckasi cuictemMa. baM3opyKkocTh U 1albHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. Omnbitel HptoroHa CroxkeHue
CHEKTpaJbHBIX IIBETOB. J{ucnepcus cBeTa.

JemoHncTpauum.
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[IpsiMosMHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHui B IJIOCKOM, BOTHYTOM U BBIITYKIIOM 3€pKajax.
[Ipenomnenue cpera.

OnTuyeckuid CBETOBOI.

Xop stydeil B coOuparoniei JIHH3e.

XoJ1 JIydeu B paCCEUBAIOIICH JIUH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JIUH3.

© ©o N o 0k~ WD E

HpI/IHHI/IH I[CﬁCTBPIH (bOToannapaTa, MHUKPOCKOIIa U TCJICCKOIIA.

[EEN
o

Mopens rnasa.

[HEN
=

Pa3znoxxenue 6e10ro cBeTa B CIEKTP.
12. Tlomy4yenue O6enoro cBETa MPH CIOKEHUHU CBETA PA3HBIX I[BETOB.

JlaGopatopHbie pabOTHI U OMBITHI.

1. HccnepnoBanne 3aBUCUMOCTH yria OTPAa)KEHUS CBETOBOTO Jyda OT yIJia
MaJICHUS.

2. N3yuyenune xapakTepUCTUK U300paKeHuUs MIPeAMETa B INIOCKOM 3epKalie.

3. HccenenoBanue 3aBUCHMOCTH YIUIA TPEIOMIIEHUS] CBETOBOTO JIy4a OT yIJia

MMaJACHUA Ha I'paHUIC «BO3AYX—CTCKIIO».

4, [Tony4yeHnue n300pakeHuit ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Omnpenenenre GOKYCHOTO paCCTOSHUS U ONITUYECKOW CUJIbI coOOUpatoien
JIMH3BI.

6. OMnBITH TIO Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITEl IO BOCTIPUSATHIO LIBETA MPEIMETOB NPU MX HAOIIOACHUU uYepe3

[[BETOBbIE (DUIIBTPHI.
Pa3pen 12. KBaHTOBBIE SIBJICHHUS.
Onwitel Pesepdpopna m mnnanerapHas monenb aroma. Moxens aroma bopa.
Hcnyckanue u norinolieHure ceeta atoMoM. KBanTtol. JIMHeuaTbie CEKTPHI.
PannoaktuBHOCTh anb(da, 6eta u ramma-u3nydeHus. CTpoeHue aTOMHOTO sjIpa.

Hyknonunast moaens aroMHOTO s1pa. M30TOMBL.
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PanunoaktuBHble npeBpaieHus. [leproa noiaypacnana arToMHbIX siaep. SAnepHble
peakuuu. 3aKOHBI COXpaHEHMs 3apsiIOBOTO M MAacCOBOTO 4YMCEN. DHEPrus CBS3U
aToMHbIX sfep. CBs3p Macchl M 3HEpruu. Peakiuu cuHTe3a W JACNICHUS SAep.
Hctounuku sHeprun. Connua u 38e3a. (MC)

Snepnas sHepretuka. JIeMCTBUS pPANAMOAKTUBHBIX M3JIyYEHUNW HA HKUBBIC
opranu3mel. (MC)

JlemoHCcTpauuu.

1 CrexTpbl U3ITy4YEeHHS U MOTJIOUIECHUS.

2 CrieKTphl pa3avyHbIX T'a30B.

3 CnekTp Bogopo/a.

4. HaGnronenue tpekoB B kamepe Buiibcona.

5 Pabota cueTunka MOHU3UPYIOMINUX U3TYyUCHU.

6 Peructparus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

JlaGopatopHbie pabOTHI U OMBITHI.

1. HabitoieHne CiIomHbIX U JIMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

2. HccnenoBanne TPEKOB: U3MEPEHUE SHEPTHHM YaCTULBI IO TOPMO3HOMY
nyTH (1o ¢poTorpadusim).

3. N3mepenne paguoakTUBHOTO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO 0000MIAIONINI MOy b IPEAHA3HAUEH JIJISl CUCTEMAaTH3aLUHN U
000011IeHHs] TPEAMETHOTO COACPIKAHUS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO NMPHU
M3YYEHUH BCEro Kypca (QU3MKM, a Takke i NoArotoBku K OCHOBHOMY
rOCyJIapCTBEHHOMY JK3aMEHY I0 (HU3HMKEe IJis1 OOydJarolIuXcCs, BBIOPABIIUX OSTOT
y4eOHbIN NpeIMET.

[Ipy M3y4eHUM TAHHOTO MOIYJIA PEaTU3yIOTCd M CHCTEMATU3UPYIOTCS BHIIbI
NEeSTEIBHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTUKEHUE MPEIMETHBIX U
METAlpEeAMETHBIX  IJIAHUPYEMBIX  PE3yJNbTaTOB  OOy4eHHs,  (popMupyercs
€CTECTBEHHOHAy4YHass I'PAMOTHOCTb: OCBOCHHME HAy4HBIX METOJOB MCCIIEIOBAHUS

SIBJICHUM npupoabl M TEXHHUKH, OBJIAJCHHUC YMCHUAMU OOBSICHSTH (1)I/ISI/IIICCKI/IG
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SBJICHUSI, TPUMEHSIS MOJTYyYEHHbIE 3HAHUS, PEIIaTh 33/1a4M, B TOM YHCJIe KAYECTBEHHBIE
U DKCTIEPUMEHTAIbHbIC

[IpuHIMNIMATBHO AESTEIBHOCTHBIN XapaKTep AAHHOIO pasjesa peain3yercs 3a
CYET TOT0, 4YTO 00YyHArONIUECs BBITIOJHSIOT 3aJaHusl, B KOTOPHIX UM IMPEAJIaraeTcs:

. Ha OCHOBE IMOJIYYCHHBIX 3HAHHWM pACIO3HaBaTh U HAYYHO OOBSICHATH
(bu3uYecKue SIBICHUS B OKPYXKAIOIICH MPUPO/IC U TOBCEAHEBHOM JKU3HU;

. UCIOJIb30BaTh HAyYHbIE METOJIbI UCCIEAOBAHMS (DU3NUECKUX SBIICHUM, B
TOM YHCJIIC JUTSI IPOBEPKHU THUIOTE3 M MOTYYEHUS TEOPETUUECKUX BBHIBOIOB;

. OOBSACHATH HAyYHbIE OCHOBBI HAmOOJEe BAXHBIX JOCTHXKEHUU
COBPEMEHHBIX TEXHOJIOTUH, HAPUMEpP, MPAKTUYECKOTO HCIOJIb30BAHUS Pa3IMYHBIX
HMCTOYHMKOB SHEPTHH Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX
BUJIOB DHEPTHUHU.

Kaxxgast u3 Tem 1aHHOTO pa3zelia BKII0YaeT SKCIIEPUMEHTAIbHOE UCCIICIOBAHNE
obobmaromiero xapakrepa. Pa3nen 3aBepiiaercsi MpOBEICHUEM JIHArHOCTUUECKON U

OLICHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YYEBHOI'O
MHNPEAMETA «®U3UKA»

JINYHOCTHBIE Pe3yJIbTATHI

[TatproTHyeCcKOE BOCIIUTAHUE:

° MpOSIBJICHUE UHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO
poccuiicKor (hHU3UIECKON HAYKH;

° [IEHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(PUZUKOB.

['paxx1aHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

° TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CyXIeHUH
OOIIIECTBEHHO3HAYMMBIX W DJTHYECKUX MPOOJIEM, CBS3AHHBIX C IPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUN (PUBUKY;

° OCO3HAaHHE Ba)KHOCTU MOPAJTIbHO-3TUYECKUX PUHIUIIOB B JIESITEILHOCTH
YYEHOTO.

ICTETUUYECKOE BOCITUTAHUE:
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o BOCIIPpUATHUEC OCTCTUYCCKHUX Ka4€CTB (1)H3H‘ICCKOP1 HAayKH: e€
rapMOHHUYHOI'O ITIOCTPOCHUA, CTPOT'OCTH, TOYHOCTH, JIAKOHHUIHOCTHU

HCHHOCTI/I HAay4YHOTI'O ITO3HAHUSI:

o OCO3HAaHUC LICHHOCTH @HSHHCCKOﬁ HaYKH KaK MOIIHOI'O MHCTPYMCHTA

IIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMM, BaXXHEWIIEHW COCTAaBISIOLIEH

KYJIBTYPBI;
° pa3BUTHE Hay4YHOH JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON
NEATEIbHOCTH

dopMUpOBaHUE KYJIbTYPhI 310POBbSI M IMOLIMOHATIBLHOTO OJIarOnoIyYus:

° OCO3HaHUE IIEHHOCTH Oe30MacHOro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MUpE, BXKHOCTU MPaBUJI 0€30M1aCHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C JEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAaHUEM B JIOMAIITHUX YCIOBUSIX;

° c()OpMUPOBAHHOCTh HaBBIKA pe(IEKCHH, MPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APyroro 4yejaoBekKa.

TpynoBoe BOoCIIUTaHHUE:

° AKTUBHOE y4YaCTHE€ B PELICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
IIKOJIBI, TOpOAa, Kpas) TEXHOJIOTMYECKOM W COIMaJIbHON HANpaBIEHHOCTH,
TpeOYIOUIMX B TOM YUCJE U (U3NIECKUX 3HAHUI;

° MHTEpPEC K MPAKTUYECKOMY H3YUYEHUIO TMpodeccuil, CBSI3aHHBIX C
(bu3UKOM.

DKOJOTNYECKOE BOCIIUTAHUE:

° OpYEHTAallMs Ha MpUMEHEHNEe (PU3NYECKUX 3HAHUU JIJIsl pelIeHus 3a71a4 B
00JIaCTH OKpYXarlolel Cpenbl, MIIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOMXHBIX
MOCJIEJICTBUM JIJIsl OKPYKalOUIEH Cpeibl;

° OCO3HaHUE rI00aIbHOT0 XapaKkTepa SKOJIOTHYECKUX MPOOIeM U MyTel X
penieHus

ApnanTanus 0oO0ydarlerocss K HU3MEHSIOUUMMCS YCJIOBUSIM COLMAIbHOM U
MIPUPOIHOM CPEJIBI:

° NOTPEeOHOCTh BO B3aMMOJEHCTBUM TPHU BHIIIOJIHEHUH HUCCIEAOBAHUA U

IIPOCKTOB CI)I/ISHLIGCKOFI HaIpaBJICHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUAM JIPYTUX,
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° HOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEpe3 MNPAKTUYECKYIO
JESITENIbHOCTD;

° noTpeOHOCT, B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
(bopMyIIMpOBaTh UIEH, IOHATHS, TUIIOTE3bI O (PU3HUECKUX OOBEKTaX U SIBICHUSIX;

° OCO3HaHWE Ne(PHUIIMTOB COOCTBEHHBIX 3HAHWN W KOMIICTCHTHOCTEH B

o0nacTu (HpU3HKHY;

° IJJAHUPOBAHUE CBOECTO Pa3BUTHUSI B MPUOOPETECHUH HOBBIX (DU3NUECKHUX
3HAHUM;
° CTPEMJICHUE AaHAJIM3UPOBATh M BBISABIATH B3aUMOCBSI3M  MHPHUPOJIbI,

oOuiecTBa U PKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUH;

° OLIEHKA CBOMX JECHUCTBUM C YYETOM BIIMSIHUS HA OKPYKAIOLIYIO Cpeny,
BO3MO>KHBIX INI00AJIBHBIX OCIEICTBUM.

CrnenuajbHble JUYHOCTHBIE Pe3yJbTAThI:

° CIIOCOOHOCTh K OCMBICICHUIO U AuddepeHmanu KapTUHbl MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHON OpPraHU3aluy;

° OMOLMOHAJIBHO-IIECHHOCTHOE OTHOLIEHHWE K OKpYXKaroUeh cpene,
HEOOXOMMOCTH €€ COXPaHEHUS U PallMOHAJIbHOTO UCIIOJIb30BAHNUS;

° yMeHue (opMUpOBATH SCTETHUYECKHE UYBCTBA, BIEYATIEHUS OT

BOCHIPUSTHS ITPEIMETOB U ABJICHUMN OKPYKAIOIIET0 MUPA.

MeTanpeaMeTHbIe pe3yJbTaThl
YHuBepcajbHbIe IO3HABATEIbHBbIC TeCTBUSA.

baszoevie nocuueckue oeticmeusi:

o BBISIBJSITh W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA OOBEKTOB
(s1BNIEHUIA);
o yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKALUKM, OCHOBAHMS

JU1s1 0000IIIEHUS U CpaBHEHUS,
° BBISBJISITh 3aKOHOMEPHOCTH U TIPOTHUBOPEYHS B PpPacCMaTPHBACMBIX
(dakTax, JTaHHBIX U HAOJIOICHUSX, OTHOCAITUXCS K (DU3UICCKUM SBIICHUSIM;

o BBIABJIATD IMPUYIHMHHO-CIICACTBCHHBIC CBA3W IIPU U3YUCHHU (bHSH‘-IGCKI/IX
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SABJICHUM W TPOLIECCOB; JeNaThb BBIBOJALI C MCIOJIb30BAHUEM JICAYKTUBHBIX M
MHAYKTUBHBIX YMO3aKJIIOUEHHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKHUX
BEJINYWH;

o CaMOCTOSITEJIbHO BBIOMpaTh CIIOCOO pelieHus y4uyeOHOH (u3nUecKou
3aaun (CpaBHEHUE HECKOJIbKUX BAPUAHTOB PELICHHUs, BEIOOP Hanboiee Mo IXosIIero
C Y4ETOM CaMOCTOSITENILHO BBIJCIIEHHBIX KPUTEPHUEB)

ba3zoesvie uccneoosamenvckue oelicmeaus:

o MCIIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKUI HHCTPYMEHT TTO3HAHMS;

o OPOBOJUTH IO CaMOCTOSITEIBHO  COCTaBJICHHOMY IUIaHy  OIIBIT,
HECJIOXKHBIA (PU3NYECKUI SKCIIEPUMEHT, HEOOJbIIOE HCCIENOBAHUE (PUIUUECKOTO
SIBJICHHSI,

o OIICHMBAaTh Ha NPUMEHUMOCTh M JIOCTOBEPHOCTh HH(MOpMaIuio,
MOJTyYEHHYIO B XO/I€ MCCIIEIOBAHUS MIIM YKCIIEPUMEHTA;

o CaMOCTOSTENNbHO (POPMYIUPOBATH OOOOIIICHNS M BEIBOJIBI IO PE3YIbTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHUS;

o MPOTHO3MPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MUECKHX
MPOIIECCOB, a TAKKE BBIABUTATH MPEATOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIIOBUSIX
M KOHTEKCTax

Paboma c unghopmayueri:

o MPUMEHSTh Pa3JIMYHbIC METO/Ibl, HHCTPYMEHTHI U 3alPOCHI MIPU TTOUCKE U
oToope nHbOpPMAIlUU UIH JIAHHBIX C YYETOM MPEJI0KEHHOU ydueOHOM (hu3nueckoit
3a/1auu;

o aHAIM3UPOBATh, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATH HH(HOPMAIIHIO
Pa3IUYHBIX BUIOB M OPM MPEACTABICHUS;

o CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIBHYIO (OpMY MPEICTABICHUS
uHpOpMAllMM W WUIIOCTPUPOBATh pelIaeMble 3a7add HECIOXHBIMUA CXEMaMH,
auarpaMMaMu, MHOM rpaduKoi U UX KOMOMHAIUSIMU

YHuBepcajibHble KOMMYHUKATUBHBIE 1eHCTBUS

Obwenue:

o B X0ji¢ OOCYX/JIeHHs Yy4eOHOro MaTepuaia, pe3yJbTaToB JTaOOpaTOPHBIX
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paboT W MPOEKTOB 3a/laBaTh BOIMPOCHl MO CYIIECTBY OOCYXIAae€MOM TeMbl H
BBICKa3bIBaTh HJIEHM, HAalleJICHHbIE Ha pelIeHue 3aJadyd M MOJJIEp’KaHue
OJ1arokenaTeaIbHOCTH OOIICHUS,

o COMOCTAaBIISATh CBOU CYXKJEHUA C CYXICHUAMH JPYTrUX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MMO3HIIMIA;

o BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaX;

o nyOJUYHO MPECTABIATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO
OmnbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOEKTA)

Coemecmuas desimenbHOCMb (COMPYOHUUECME0).

o NOHMMaTh U  HWCIOJIb30BaThb  NPEUMYILIECTBA  KOMaHAHOW U
WHIUBUyaJIbHON PaOOThI MPU PEIICHUH KOHKPETHON (PU3UUECKON MPOOIEMBI;

o IPUHMUMATB 1I€JI1 COBMECTHOM J1€ATEIbHOCTH, OPraHU30BbIBATh JEHCTBUS
no €€ JOCTHKEHUIO: PACIPEAENITh POJH, OOCYKIaTh MPOLECCHl U PE3yIbTaThl
COBMECTHOI paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

o BBINOJIHATH CBOIO YaCTh paOOThI, JOCTUrasi KAYECTBEHHOT'O pe3ybTara 1o
CBOEMY HampaBICHUIO U KOOPIUHUPYS CBOU JACUCTBUA C IPYTUMU UICHAMH KOMaH/IbI;

o OLICHMBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMU MPOJIYKT MO KPUTEPUSIM,
CaMOCTOSITENTEHO C(POPMYITHMPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHS

YHuBepcaJbHbIe peryjisiTUBHbIC 1CHCTBUS.

Camoopzanuzayusi:

o BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOIIIX
11 pelieHus: GU3NYeCKUuX 3HaHUM;

o OPUEHTHPOBATbCS B  PA3JIMYHBIX MOAXOAAX NPUHATUS pPELIECHUMN
(MHIWBUIYaTbHOE, IPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUI TPYIIION);

o CaMOCTOSITENIbHO COCTABJIATh QJITOPUTM pelieHust (pu3nuecko 3aaauu
WIM T[UIaHa UCCJIENIOBAHMUS C YYETOM UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpEAJIaraéMble BapUaHThI PEIICHUH;

o JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camokonmponw (peghnexcus):

° JlaBaTh aJICKBATHYIO OLICHKY CUTYalluH U NIPEJIaraTh IJ1aH €€ N3MEHECHUS,
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° OOBSICHATh TPUYMHBI  JOCTMOKEHUS (HEAOCTHXKCHHSI) Ppe3yJbTaToB
NeATEIbHOCTH, J1aBaTh OLICHKY IPHOOPETEHHOMY OIIBITY;

° BHOCHUTH KOPPEKTHUBBI B JEATCILHOCTh (B TOM YHCIIE B XOJ BBITTOJTHCHHSI
(bU3UYECKOTO HCCIICIOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIINXCS CUTYaIlUN, YCTAHOBICHHBIX OMMOOK, BOSHUKIITNX TPYIHOCTEH;

° OIIEHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIN U YCIOBHUSM.

IMOYUOHANbHBIU UHMENNEKM.

° CTaBUTH ce0s HA MECTO APYTOro YeJOBEKa B X0OJI€ CTIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, TIOHUMATh MOTHBBI, HAMEPEHHUS U JIOTHUKY APYTOro.

Ipunsmue cebs u opyaux:

° MPU3HABATh CBOE MPABO HA OLIMOKY MPU PEIICHUU PU3HUECKUX 3a7ad WU

B YTBCPIKACHUAX HAa HAYUYHBIC TCMbBI M TAKOC KC IIPAaBO APYIoro.

CneunanbHble MeTaNpPeAMETHbIE Pe3yJIbTaThI:

° UCIIOJIB30BaTh  COXPAHHBIE AHAJIM3ATOPbl B  PA3NMYHBIX  BHAAX
nesTenbHOCTH (yueOHO-I03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° IIPUMEHSITH COBPEMEHHBIE CpelcTBa KOMMYHUKALUH "
TUPIOTEXHUUECKUE CPEJICTBA;

° OCYILECTBIISITh ITPOCTPAHCTBEHHYIO 51 COIIMAJIbHO-OBITOBYIO
OPUEHTHUPOBKY, 001a1aTh MOOMJIHLHOCTHIO;

° MPUMEHATh TpUEMbl OTOOpa M CHUCTEMATU3allMM MaTephaja Ha
OIIPENIECIICHHYIO TEMY;

° BECTH CAMOCTOSITENIbHBIA MOUCK UHPOPMAIIHIH;

° npeoOpa3oBbIBaTh, COXPAHITH U NepeAaBaTh HHPOPMALIHIO, TOTYUYECHHYIO

B PC3YJILTATC YTCHUA UJIN ayAUPOBAHU,

° OPUHUMATh y4acTHE B PEYEBOM OOILECHUH, COONIOAAasi HOPMBbI PEYEBOTO
ITHKETA,;

° aJIecKBaTHO HCMOJb30BaTh KECThl, MHUMHKY B TIPOLECCE PEUEBOIO
OOIIIEHNUS;
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° OCYUIECTBJISATh PEYEBOM  CaMOKOHTpPOJIL B  Mpolecce  y4eOHOH

ACATCIBHOCTH U B HOBC@I[HGBHOﬁ KOMMYHHKAIIUH,

° OIICHWBATh CBOIO pP€Yh C TOYKH 3PEHUS €€ COJACPIKAHUS, SI3BIKOBOTO
ohopMIICHUS;

° HaXOJIUTh TPAMMAaTHUYECKHUE U PEUEBhIC ONTUOKH, HETOUYCThI, HCTIPABIIATH
ux;

° TUTAHUPOBaTh, KOHTPOJMPOBATh W OILIGHWBAaTh Yy4YeOHBIC NEUCTBUSA B

COOTBETCTBMHU C IIOCTABJICHHOM 3ajaueii U YCIIOBUAMMU €€ pcain3aluu.

IIpeameTHbIE pe3yJIbTATHI
8 kiacc

[IpenmeTHbIE pe3ysbTaThl HA 6A30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

° WCIONB30BaTh MOHATHUS: (PU3MUECKHEe U XUMHUYECKHE SIBIICHMUS;
Ha0II0ICHUE, DKCIIEPUMEHT, MOJIEIb, THUIOTE3a; CAMHUIIBI (PU3MUECKUX BEJIUYHH;
aToOM, MOJIEKYJIa, arperaTHbIe COCTOSTHUS BellleCcTBa (TBEPI0E, KUKOE, Ta3000pa3HOE);
MEXaHUYEeCKOe JBWKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIMHENWHOE),
TpaeKTopusi, paBHOACHCTBYIOIIAas cwi, naedopmarus (ymnpyras, IJIacTUdeckas),
HEBECOMOCTh, COOOIIAOIINECS COCYIbL;

° pasznuyath sBieHus (uddy3us; TEIIOBOE IBIKEHUE YaCTHI BEIECTBA;
PaBHOMEPHOE ABMKEHUE; HEPABHOMEPHOE JABUKCHHE; UHEPIINS; B3AUMOICHCTBUE TE;
paBHOBECHE TBEPJBIX TEN C 3a- KPEIUIEHHOW OChIO BpalECHUs; Mepeaada JaBJICHUS
TBEPIABIMH TEJIAMHU, KUIKOCTIMU U ra3zamu; aTMOC(EpHOEe JTaBJiCHUE; TJIaBaHUE Te,
MpEeBpaIleHUs] MEXaHUYECKOW IHEPTHUH) IO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

° pacrio3HaBaTh MPOSBICHUE HW3YUYCHHBIX (U3UUECKUX SBJICHUM B
OKpY)KalollleM MHpPE, B TOM YHCIEe (PU3NUECKUE SBJICHUS B MPUPOAE: IPUMEPHI
JBUKEHUSI C PA3JIMYHBIMU CKOPOCTAMU B )KUBOM U HEKUBOU MTPUPOIE; NEUCTBUE CUIIBI
TPEHUsI B IPUPO/IE U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO JIaBJICHUS HA YKUBOW OPraHU3M;

MJIaBaHue PHIO; phIYard B TeJie YeJIOBEKAa; MPH ATOM TEPEBOJIUTH MPAKTHUYECKYIO
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3alayy B Yy4eOHYIO, BBIIENATH CYIIECTBEHHbIE CBONCTBA/TMIPU3HAKU (PU3HUECKHUX
SIBJICHUU

° OTHCHIBATH U3yUEHHBIE CBOMCTBA TENI U (PU3HUCCKUE SIBJICHUS, HCTIOIB3YS
¢du3nUecKue BeIMYUHbI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, TyTh, CKOPOCTb,
CpPEAHSS CKOPOCTh, CHJIA YIIPY- TOCTH, CUJIA TSKECTHU, BEC TEJIA, CUJIA TPEHUS, JABIICHHUE
(TBEpHOrO TEna, JKUIKOCTH, ras3a), BHITAIKMBAIONIAs CHUJIa, MEXaHM4YecKas padoTa,
MOIIIHOCTbh, IUIEYO CHWJIbI, MOMEHT CHJIbI, KO3(G(UIMEHT TMOJe3HOTO JCHCTBUS
MEXaHM3MOB, KHHETUYECKasi U MOTECHIMAIbHAS SHEPIUsl); IPU OMUCAHUMN TPABUIBLHO
TpakTOBaTh (U3HYECKUN CMBICT HCIOIb3YEMbIX BEIMYMH, HX OOO3HAYEHUS W
SAUHUIBI (DU3UYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIUE JIAHHYIO
(U3MYECKYI0 BEIMYUHY C JAPYTUMU BEIMYMHAMHU, CTPOUTH TPaPUKH H3YUEHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH;

° XapaKTepru30BaTh CBOMCTBA Tes, (PU3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIONB3Yys TpaBWia CJIOXKEHHUS Cull (BAOJb OJHOW MpsiMOI), 3akoH ['yka, 3akoH
[lackans, 3axkoH Apxumesna, MpaBUJIO paBHOBecus pbluara (0JI0Ka), «30J0TOE
MPABUJIO» MEXAHUKH, 3aKOH CO- XPAHEHUSI MEXAaHUYECKON SHEPTUU; MPU 3TOM /1aBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA M 3aITUCHIBATH €I0 MAaTEMAaTUUYECKOE BhIPAKEHUE;

° 0OBSICHATH (PU3NUYECKUE SIBJICHUS, TTPOLIECCHI U CBOMCTBA TE€JI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMd NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBISThH
MPUYUHHO-CJICICTBEHHBIEC CBS3H, CTPOUTHh OOBICHEHHE U3 1—2 JIOTHYECKUX IIaroB C
onopoi Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3NYECKUX SABICHHM, PU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

° pemath pacy€THble 3aaud B 1—2 AEHCTBHS, HMCHOJB3Yys 3aKOHBI U
(dhopMmyIibl, CBsI3BIBaIOIME (PM3UUECKHUE BETMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a]1aul
3aMHUChIBaTh KPATKOE YCIIOBHE, TOJCTABIATHh (DU3NYECKUE BETUYMHBI B (HOPMYIBI U
MIPOBOAUTH pac- 4€Thl, HAXOJUTh CIPABOYHbBIC JaHHbIE, HEOOXOIUMBIE JJISI PEIICHUS
3a/1a4, OIEHUBATh PEATUCTUYHOCTD MOJTYYEHHON (PU3NUECKON BETUUUHBI;

° pacno3HaBath MPOOJEMBI, KOTOPHIE MOKHO PEIINTh MPU TTOMOIIH
(u3MyecKuXx METOJOB; B ONUCAHUM MCCJIEAOBAHUS BBIACIATHL MPOBEPIEMOE

MpEANnoNoXKeHne (TUMOoTe3y), pa3audyaTh W HUHTEPHIPETUPOBATH  IMMOTYUYECHHBIH
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pe3yJbTaT, HAXOUTh OIIMOKH B XOJI€ OMbITA, JeNaTh BHIBOJIBI IO €r0 pe3ysibTaTaM;

° IPOBOJUTH ONBITBI IO HAOMIONEHUIO (U3NYECKUX SBICHUH WIN
¢buznuecKkux CBOMCTB Tel: GOpMYIMPOBATh TPOBEPSEMbIE TIPEAIONOKEHUS, COOMPATH
YCTAaHOBKY U3 TNPEJIOKEHHOTO OOOpYJOBaHUS, 3alMChIBaTh XOJ ONbITA U
(GhOopMyIPOBATH BHIBOIBI,

° BBITIOJHATH TPSIMBbIE M3MEPEHHsI PAcCTOSHUS, BPEMEHH, MAacChl Telna,
00bEéMa, CHIIBI M TEMIEpaTypbl C HCIOJIb30BAHMEM AaHAJOTOBBIX U HH(POBBIX
npuOOpOB; 3aMUChIBaTh MOKa3aHUS MNPUOOPOB C YYETOM 3aJaHHOW aOCOIIOTHOU
HOTPEIIHOCTH U3MEPEHUil;

° OPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJHOM (DPU3MUECKON BETUUYHHBI
OT JAPYTOH C MCIIONB30BAHUEM MPSIMBIX U3MEPEHUI (3aBUCHMOCTH IyTH PAaBHOMEPHO
JABWKYLIETOCs Tela OT BPEMEHH JIBUKEHUS TeJla; CUJIbl TPEHUS CKOJIbKEHHS OT Beca
Tena, KauecTBa 0OpaOOTKM MOBEPXHOCTEH TEN M HE3aBHCUMOCTH CHJIBI TPEHUS OT
IUIONIAI CONMPHUKOCHOBEHUSI TEJ; CHUJIBl YHOPYTOCTH OT YAJUHEHHUS MPYKUHBL
BBITAJIKMBAIOIIEH CUIBl OT 00bEMa NOrpyKEHHOMW 4YacTU Tejla W OT IUJIOTHOCTHU
KHUIKOCTH, €€ HEe3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TIyOWHBI, Ha KOTOPYIO
NOTPYKEHO TEJ0; YCIOBUM IUIaBaHMs TEJl, YCIOBUN paBHOBECHs pbluara v OJOKOB);
y4acTBOBaTh B IJIAHMPOBAHUHM Y4E€OHOTO HCCIIEOBAHMS, COOMPATh YCTAaHOBKY H
BBITIOJHATH U3MEPEHUS, CIELys IPEIJIOKEH- HOMY TUIaHy, (PUKCHPOBATh Pe3yIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PM3MUYECKUX BEJIUYMUH B BUJE MPEIJIOKEHHBIX TaOJIUL U
rpaduKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;

° IPOBOJNUTh KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH
BELIECTBA JKUJKOCTH U TBEPJOTO Tella; CUila TPEHUSI CKOJIbKEHUS; IaBJICHUE BO3/1yXa;
BBITAJIIKMBAIOIIAS] CHJIA, JACWCTBYIOIIas Ha TOTPYKEHHOE B IKUAKOCTH TEJO;
KO3 (UIMEHT TOJE3HOTO ACUCTBUS MPOCTHIX MEXaHU3MOB), CIEAyS MPEaoKEHHON
WHCTPYKIMU: TIpU BBHIMOJHEHWH W3MEPEHUH COOMpaTh JKCIEPUMEHTATBHYIO
YCTaHOBKY W BBIYUCIIATH 3HAUEHUE HCKOMOU BEITMYUHBL;

° coOmoaTh TpaBuia TEXHUKH O€30MacHOCTH Tpu  padore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

° YKa3bIBaTh MPUHIUIIEI JEHCTBUS TPHUOOPOB U TEXHUYECKUX YCTPOUCTB:
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BECbl, TEPMOMETp, JAMHAMOMETP, COOOIAIOIIMECS COCYIbl, OapoMeTp, phlyar,
MOJIBM>KHBIN U HEMOJIBMXKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTD;

° XapakTepu30BaTh MPUHIUIBI JEUCTBUS HM3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMUCaHusA (B TOM YHUCJE: MOAIIUIHUKH,
YCTPOMCTBO BOJONPOBOJIA, THUIAPABIMYECKUN TMpecc, MaHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, APEOMETP), UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PM3MUECKUX SBIICHUN
U HeoO0X0IMMbIe (PM3HUECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

° MPUBOANTh TPUMEPHl / HAXOAUTh WHPOPMANUIO O MpUMepax
NPAKTUYECKOTO MCIOIb30BAHMS (DU3NUECKUX 3HAHUI B MOBCEIHEBHON KU3HU IS
oOecrieueHrss 0€30MacHOCTH TPH OOpalleHUH C MpUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMH, COXpAHEHHUS 3J0POBbS U COOJIIOJEHUS HOPM IKOJOTUYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH CpeJIE;

° OCYUIECTBJISATH OTOOP MCTOYHHUKOB WH(poOpManuu B ceTu MHTEpHET B
COOTBETCTBHUHM C 33JIaHHBIM MMOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUHN U
myTéM CpaBHEHUS Pa3MYHBIX HCTOYHUKOB BBIICNATh HH(POPMAILIHMIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UITM MOXKET OBITh HEJOCTOBEPHOM;

° UCIIOJIb30BATh MPH BHITIOJTHEHUHN YIEOHBIX 3aJaHII HAYYHO-TIOMYJISIPHYIO
auTeparypy (puznueckoro cojep)kaHus, CIPaBOYHBIE MaTE€pUalibl, PECYpChl CETH
NutepHer; Bianerh MNpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
nH(pOpMAaITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

° co3/laBaTh COOCTBEHHbIC KpAaTKHE MUCHMEHHBIC U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB WH(MOpPMAIUU (PU3NYECKOTO COJACpNKAHUS, B TOM YHCIIC
myOJMMYHO JeJaTh KpaTKue COOOIIEHUS O pe3yibTaTaX IMPOEKTOB MM Y4EeOHBIX
HCCJIEIOBAHUM; IIPYA 3TOM I'PAMOTHO UCIIOJIb30BaTh U3YUYECHHBIN ITOHATUMHBIN anmapar
Kypca (U3HKH, COIPOBOK/IaTh BHICTYIICHUE MTPE3CHTAIINECH;

° IIpU BBIMOJHEHUH YYEOHBIX MPOEKTOB U MCCIICJAOBAHUN pacpeesiaTh
00sI3aHHOCTH B TPYyNIe B COOTBETCTBUU C TOCTABJICHHBIMU 3aJlauyaMH, CJICAUTH 3a
BBIIIOJIHEHUEM IIJIaHA JEUCTBUI, aJ€KBAaTHO OILEHMBATh COOCTBEHHBIM BKJIAJ B
NEATEIbHOCTh TPYIIIbI; BRICTPAaUBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAS

MHCHHUC OKPY’KaroNInX.
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9 kJ1acc

[IpenmeTHBIe pe3yabTaThl Ha 0a30BOM YpOBHE JOKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUIA:

° WCIIOJB30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JIBHXKCHUE
aTOMOB W MOJIEKYJI, arperaTHBbIC COCTOSIHUS BEIIECTBA, KPUCTALIUICCKAE U aMOP(HBIC
TeJa, HACBIIEHHBIM M HEHACHIIIEHHBIM Map, BIAKHOCTb BO3/yXa; TeMIIEparypa,
BHYTPEHHSISI SHEPIUsi, TEIJIOBOM JBUTATENb; SJIEMEHTAPHBIM SJICKTPUYECKUN 3apsi,
AIEKTPUUECKOE T0JI€, TPOBOJHUKH U AUICKTPUKH, TIOCTOSTHHBIN AEKTPUUYECKUH TOK,
MAarHuTHOE IOJIE;

° pazinuath sIBJIEHUS (TEIUIOBOE paclIMpeHue/ckaTue, TeIulonepenaya,
TEIUIOBOE  pPABHOBECHE, CMAuMBaHUE, KANWUISPHbIC SBIICHUS, HCHApeHUE,
KOHJICHCALIUS, IUIaBJICHUE, KpUCTaJUTU3aUs (oTBepaeBaHUE), KUIICHHUE,
Terionepeaaya (TErIONPOBOIHOCTb, KOHBEKIUS, W3JIyYEHHUE); DJICKTPU3ALMS Tel,
B3aMMO/JICUCTBUE 3aPSAJ0B, EUCTBUSA DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBME MArHUTHOIO TOJISI Ha MPOBOJHHUK C TOKOM,
AIIEKTPOMATHUTHAS MHAYKIIHS) 1O OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINUX JaHHOE (DU3NUECKOE SIBJICHUE;

° pacrio3HaBaTh MPOSBICHUE HW3YUYCHHBIX (DU3UUECKUX SBICHUU B
OKPYXKaIoIlleM MUpE, B TOM unciie (U3NIECKUe SIBJICHUS B MPHU- POJIE: TOBEPXHOCTHOE
HATSDKCHUE W KaWUISPHBIE SIBIICHUSI B IPUPOJIE, KPUCTAILIBI B MPUPOJE, U3TyUCHHE
Comnnila, 3amep3anue BoJoEMOB, MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHES,
CHEra; dJICKTPUYECKUE SIBJICHUS B aTMOC(epe, AIEKTPUUECTBO >KUBBIX OPraHU3MOB;
MarHuTHoOe mojie 3emiid, Ipeild MONOCOB, pOJdb MAarHUTHOTO MOJS ISl KU3HU Ha
3emuie, OJISIPHOE CUSIHUE; TIPH ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ja4y B YUEOHYIO,
BBIJICTISITh CYIIIECTBEHHBIE CBOMCTBA/MIPU3HAKN (DU3UUECKUX SIBJICHUI;

° OTMCHIBATh U3yUYCHHBIC CBOMCTBA TeJ U (PM3UUYECKUE SIBJICHUS, UCTIONb3YSI
(bu3MYecKue BEIMYUHBI (TEMIEepaTypa, BHYTPEHHSSI SHEPIHsl, KOJUYECTBO TETUIOTHI,
yAenbHas TeINIOEMKOCTh BEIIECTBA, yAe/IbHAs TEIJI0Ta IUIaBJICHUS, YIeJIbHAs TeIIoTa

napooOpa3oBaHusl, yaelbHas TEIUIOTa CrOpaHUsl TOTUTMBA, KOA(GOUIIMEHT MOJIE3HOTO
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JNEUCTBUS TEIIOBOW MAIIWMHBI, OTHOCUTEIbHAS BIAXHOCTh BO31yXa, DJIEKTPUUYECKHIA
3apsii, CHJIa TOKA, DJIEKTPUYECKOE HAaIpPsSKEHHE, COMPOTUBICHHE MPOBOJIHUKA,
yZEJIbHOE COITPOTHUBIICHHE BELIECTBA, pa00Ta U MOIIHOCTD 3JIEKTPUYECKOIO TOKA); IPH
OMKMCAHUM TMPABUIBHO TPAKTOBaTh (M3HMUECKUN CMBICI HUCIOJIb3YEMbIX BEIMYMH,
0003HAaYCHUS ¥ SAVMHUIIBI (PU3UUECKUX BEJIMUWH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIIINC
TaHHYI0 (U3UYECKYI0 BEIUYMHY C JPYTUMU BEIWYMHAMH, CTPOWUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIUUHH;

° XapaKTepHU30BaTh CBOMCTBA TeJ, (M3MYECKUE SBICHUS W TPOIECCHI,
UCIIOJb3Ysl OCHOBHBIE IOJIOKEHHSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEILIECTBA, MPUHIMI CYMNEPIO3UINHN TO- Jie (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHUs 3apAnaa, 3a- KoH OMa [y ydacTka 1enu, 3akoH J[xoyna—JIenna, 3akoH
COXpaHEHUs DPHEPruH; MPU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIllMCBIBATh €70 MATEMATUYECKOE BBIPAKEHHUE;

° OOBSICHATh (DU3UYECKHUE TPOIECCHl U CBOMCTBA TEJl, B TOM YKCJIEC U B
KOHTEKCTE€  CUTyalluid  NIPAaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBISABISATH
MIPUYUHHO-CJICICTBEHHbBIC CBSA3U, CTPOUTHh O0OBSICHEHUE U3 |—2 JIOTHYECKHUX IIaroB ¢
ornopoil Ha 1—?2 W3yYeHHBIX CBOMCTBA (HM3MYECKUX SBICHUM, GU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

° peuarb pacyE€THhIE 3aJauud B 2—3 JCHUCTBUS, HUCHOJIb3YSd 3aKOHBI H
(b opMyIIbl, CBSI3BIBAIONINE (PU3MUECKIE BETUYMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a/1a4n
3aIlMCBIBATh KPATKOE YCIOBHE, BBISBJIATH HENOCTATOK JAHHBIX ISl PEUICHUS 3a/1a4H,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE JIJIsl €€ PEeIIeHUs], POBOJAUTH Pac- YEThI
M CpaBHUBATh TMOJYYEHHOE 3HaYeHUWE (U3UYECKON BEIMYUHBI C HU3BECTHBIMU
JTAHHBIMH;

° pacno3HaBath MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TTOMOIIH
(hbU3UYECKUX METOJIOB; UCIIOJIb3Ysl ONMUCAHUE UCCIICIOBAHMS, BBIICIATH MPOBEPIEMOE
MIPEINOJIOAKEHHUE, OLICHMBATh MPABUILHOCTh MOPSIAKA TMPOBEACHUSI HCCIIECIOBaHUS,
JieJaTh BBIBO/IBI;

° IPOBOJUTHL ONBITHI 10 HAOMIOACHUIO (DU3NYECKUX SBJICHUN WIH

(I)I/I3I/I‘—ICCKI/IX CBOMCTB T€J (KaHI/IJ'IJ'IHpHBIe SABJICHUSA, 3aBUCUMOCTD JaBJICHUA BO3/1yXa OT
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ero oObéMa, Temmeparypbl; CKOPOCTH TIpoliecca OCThIBaHUS/HATPEBaHUS MpU
U3IyYeHUH OT I[IBETa H3JIyYaroUIei/MOTIOMAMIe MOBEPXHOCTH; CKOPOCTh
UCMAPEHUS] BOJBI OT TEMIEpaTypbl MKUJIKOCTH M IUIOIMIAAA €€ MOBEPXHOCTH;
ANEKTpU3alMsa TEI U B3aUMOJCHCTBUE DJIEKTPUYECKHUX 3apsA0B; B3aUMOJCHCTBHUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3alldsl MAarHUTHBIX IOJIEH MOCTOSIHHBIX MAarHUTOB;
JNEUCTBUSI MarHUTHOTO TIOJIE HA MPOBOJHUK C TOKOM, CBOMCTBAa JJICKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJIBUraTessl MOCTOSHHOIO TOKAa): (OpMyIHMpoOBaTh MpOBEpsSEeMbIe
MPEANOJNIONKEHHS, COOUpaTh YCTAHOBKY U3 MPEJIOAKEHHOTO 00OpyAOBaHUS;
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

° BBIIIOJIHATh ~ MPSAMBIE  U3MEPEHUS  TEMIEPATYpPbl, OTHOCHTEIBHOMU
BJIQJKHOCTU BO3/lyXa, CHUJIbI TOKa, HAMPSKEHUS C HCIOJIb30BaHMEM aHaJIOTOBBIX
MpUOOPOB U JATYUKOB (PU3MUECKUX BEITUYHMH; CPABHUBAThH PE3YJIbTaThl U3MEPEHH C
y4E€TOM 3aJTaHHOU a0COTIOTHON MOTPEIIHOCTH;

° MPOBOAUTEL MCCJIEIOBAHUE 3aBUCUMOCTH OJIHOM (hM3UYECKON BEITUYUHBI
OT JPYTroM C HMCHOJB30BAHHEM MPSIMBIX H3MEPEHUMN (3aBUCUMOCTH COMPOTHUBIICHUS
MPOBOAHUKA OT €ro JJIMHBI, IUIOMAAU TOMEPEUYHOr0 CEUEHUs] U  YJCJIBHOTO
CONPOTHUBJIEHUSI BEIIECTBA MPOBOJHUKA; CUJIbI TOKA, UAYIIETO YEPE3 MPOBOJHUK, OT
HalMpsOKEHUST Ha TTPOBOJIHUKE; MCCIIEIOBAHUE MOCIEA0BATEILHOTO U MapalIeIbHOTO
COCIMHEHUN TMPOBOJHUKORB): TJIAHUPOBATH KCCIEJOBaHUE, COOMpaTh YCTAHOBKY H
BBITIOJIHATh M3MEPEHHUsI, CIAEAYs MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yIbTaThl
MOJYYEHHOW 3aBUCUMOCTH B BHJE€ TaOaul U TpaduKOB, JeJaTh BBIBOJBI IO
pe3yabTaTam UCCIEIOBaHNUS;

° IPOBOJUTH KOCBEHHBbIC HM3MEpeHUs (U3MdecKux BenuduH (yIenbHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBIICHHE TMPOBOJHUKA, paboTa © MOIIHOCTh
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHHs, COOUpATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIeIysl IPEI0KEHHON MHCTPYKIIMHU, U BBIYUCIISATh 3HAUCHNE BEJIMUUHBI;

° coOnoaTh MpaBuia TEXHUKH O€30MacHOCTH Tpu  padore ¢
1a60paTOPHBIM 000PYAOBAHUEM;

° XapaKTepu30BaTh MPUHIUIIBI JEUCTBUS M3YYEHHBIX MPUOOPOB W

TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM YHKCIIE: CUCTEMA OTOMJICHUS
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JIOMOB, TUTPOMETp, TNapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETUUK
ANEKTPUYECKOM SHEPIruM, BJICKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTeIbHbIC
AIEKTPONIPUOOPHI  (TTPUMEPBI), DIAEKTPUUCCKUE TPEIOXPAHUTETH; IIICKTPOMArHUT,

QJICKTPOABUIATCIIb IIOCTOAHHOI'O TOK&), HCIIOJIB3Ys 3HAHUA O

° CBOMCTBaX (DU3MYECKUX SIBICHUA U HEOOXOoAHMble (U3NYECKUE
3aKOHOMEPHOCTH;
° pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIC

nprOOpHI MO CXeMaM M CXEeMAaTHUYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC,
IICUXPOMETp, TUTPOMETP, ABUraTEIb BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOIL, PEOCTAT);
COCTABJISITh CXEMBbI JJEKTPUUYECKUX LENEH C MOCIEAOBATENBbHBIM M NapAJIICIbHBIM
COCIMHEHHEM  D3JIEMEHTOB, pa3iuyas  YCJIOBHbIE OOO3HAUEHHUs  DJIEMEHTOB
AIEKTPUYECKUX LICTIEN;

° MPUBOANTH  NPUMEPBI/HAXOAUTh  MHPOPMALMIO O  [pUMepax
MIPAKTUYECKOI0 HMCHOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM KU3HH IS
oOecnieueHuss O€30MaCHOCTH MpU OOpalieHHuH ¢ HOpudopaMu M TEXHUUYECKUMU
YCTPOMCTBAMH, COXPAHEHUs 3J0pOBbS W COOIIOAEHUS HOPM H3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

° OCYUIECTBJIATh MOUCK MH(pOpMAIMU (PU3UYECKOTO COJAEPKAHHUS B CETH
WNHTepHeT, HAa OCHOBE MMEIOUIMXCS 3HAHUWA U MYyTEM CPaBHEHHUS JIONOJIHUTEIbHBIX
MCTOYHUKOB BBIACIATH HH(OPMALINIO, KOTOPast IBJSETCS POTUBOPEUNBON HIIK MOXKET
OBITh HETOCTOBEPHOM;

° UCIIOJIb30BaTh MPH BBITIOJHEHUH YU€OHBIX 3aJaHUIH HAYYHO-TIOMYJISIPHYIO
aUTepaTypy (pU3MUECKOro coJepikaHus, CHPAaBOYHBIE MAaTE€pUANbl, PECYpPChl CETH
WurepHeT; BiageTh MNpuéMaMM KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

° co371aBaTh COOCTBEHHbIE MUCHMEHHBIE M KPATKUE YCTHBIE COOOILEHHUS,
0000111ast ”H(GOPMAIINIO U3 HECKOJIBKUX UICTOYHUKOB (PM3HUECKOTO COJIepKaHUs, B TOM
quciie MyOJMYHO NPEACTaBIATh PE3yibTaThl MPOEKTHOM WM HCCIeI0BATENbCKON
NEeSATENBHOCTH; TIPU 3TOM IPAMOTHO MCIOJIb30BaTh M3YUYEHHBIN NOHATUITHBINA anmnapar

Kypca (U3HKH, COMPOBOXK/IATh BHICTYIICHUE MTPE3CHTAIINEH;

35



° P BBINOJIHEHUHM Y4YEOHBIX HPOEKTOB M HCCIEIOBaHUM (DU3MUECKUX
IPOLIECCOB PACIPENEIATh 00S13aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTABICHHBIMU
3a/layaMy, CJIEAWTh 3a BBINOJIHEHUEM IUJIaHA JEHUCTBUHA M KOPPEKTHPOBATH €rO,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAJ B ACITEIBHOCTb I'PYMIbl; BHICTPAUBATH

KOMMYHHKAaTHBHOC BBaHMOI[efICTBHC, IMPOABJIAA TOTOBHOCTD pa3spCuiaThb KOH(I)HI/IKTBI.

10 kiace

[IpenmeTrHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTpaXKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUM:

° UCIIOJIB30BaTh IIOHATHA: CHCTEMa OTCUY€Ta, MaTepuajgbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMXKEHUs, nedopmarus (ynpyras,
IUIaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh H
MEepEerpy3Kku; LEHTP TAKECTU; aOCOIIOTHO TBEPJOE TEJO, LIEHTP TAXKECTU TBEPAOIO
TeJla, pPaBHOBECHE, MEXAHMYECKHE KOJIeOaHWs M BOJHBI, 3BYK, HH(Qpa3ByK H
YJIBTPa3BYK; AJIEKTPOMAarHUTHBIE BOJIHBI, IIKAJAa AJIEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTH U JaTbHO30PKOCTb, CIIEKTPBI UCITYCKAHUS U MOTJIOIIEHUS; anb(a-, OeTa-
Y TaMMa - U3JIy4€HUS], U30TOIIbI, SIA€pPHAst SHEPIeTHKA,;

° pasznuyaTh SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE IBM)KEHHE, CBOOOJIHOE MaJEHUE Tel,
PAaBHOMEPHOE JBWKEHUE M0 OKPYXHOCTH, B3aUMOJCHCTBUE TEJ, PEAaKTHUBHOE
JBUKEHUE, KoyieOaTeIbHOE JIBIXKEHHE (3aTyXarollue M BBIHYXICHHbIE KOJEOaHUs),
PE30HAaHC,  BOJIHOBOE  JIBHOKEHME,  OTPAKEHHE  3BYKa,  NPSIMOJUHEHHOE
pacnpocTpaHEeHUE, OTPaKEHUE U IIPETOMIIEHUE CBETA, IOJTHOE BHYTPEHHEE OTPAXKECHUE
CBETa, pa3jioKeHHE OEeJoro CBETa B CIEKTP M CIOXKEHUE CHEKTPAJIbHBIX IBETOB,
IUCHEPCHS] CBETA, €CTECTBEHHAs PaJMOAaKTUBHOCTb, BO3HWKHOBEHHE JMHEHYATOrO
CHEKTpa U3JIyYEHHUsI) 10 OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

° pacrno3HaBaTh MpPOSBIEHUE W3YYCHHBIX (PU3MUYECKUX SBICHUM B
OKpyXaroleM Mupe (B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE: MPUIUBHI U

OTJIMBBI, ABHM)XXCHHC IIIIAHCT Conxeunon CUCTCMBI, PCAKTUBHOC IBHIKCHHUC KHBbIX
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OpraHU3MOB, BOCIIPHUATHE 3BYKOB JKMBOTHBIMHU, 3E€MIICTPSCEHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMH, 3XO0, LIBETa T€Jl, ONTHUYECKUE SIBJICHUS B MPUPOIE, OMOIOrHUECKOe
JACHCTBHE BUIUMOTO, YJIbTPA(PUONIETOBOTO U  PEHTICHOBCKOTO  HM3IYUYCHHIA,
€CTECTBEHHBII paJMOaKTUBHBIN (POH, KOCMUYECKHUE JIy4H, PAIUOAKTUBHOE U3IIyYE€HNE
IIPUPOJHBIX MHUHEPAJIOB; JEUCTBHE PAAMOAKTUBHBIX M3JIy4EeHUHM HA OPraHUu3M
YeJIOBEKa), MPHU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a7adyy B Y4YEOHYIO, BBLACIATH
CYLIECTBEHHbIE CBOMCTBA/IPU3HAKN (PU3NUECKUX SBJICHUI;

° OTHCHIBATh U3yYCHHBIC CBOMCTBA Te U (U3UUYECKUE SIBICHUS, UCTIONb3YS
(¢u3nueckre BEITUYMHBI (CPEAHsISI 1 MTHOBEHHAs! CKOPOCTh TeJla IPU HEPAaBHOMEPHOM
IBWKECHUH, YCKOPEHUE, NIEpEMEILIEHNE, IyTh, YIVIOBAsA CKOPOCTh, CUJIa TPEHMUs, CUIa
VIOPYTOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOAHOrO MaJIeHHs, BEC TEa, UM- IYJbC
TeNa, UMITYJIbC CUJIbl, MEXaHU4YecKas paboTa U MOIIHOCTb, MOTEHLIUAJIbHAS YHEPIHS
TeNla, IMOJHATOrO0 HaJ TNOBEPXHOCTBIO 3EMJIM, ITOTCHIHAJIbHAS SHEPrus CKaTou
IIPY>KUHBI, KHHETUYECKAS] SJHEPT S, IIOJIHASI MEXaHUYECKast SHEPIUs, IEPUOJI U YACTOTa
KojeOaHuM, JIJIMHAa BOJHBI, 'POMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA,
MOKa3aTellb MPEJIOMIIEHUs CpeAbl); MpPH ONUCAHUU MPABUIBHO TPAKTOBATH
(bu3MUeCKUl CMBICI UCTIONb3YEMbIX BEIMYUH, 0003HAUEHUS U €AUHULIBI (PU3MUECKUX
BEJIMYMH, HaXOAUTh (OPMYJbl, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIMYUHY C
IPYTUMU BEIMYMHAMH, CTPOUTH TpadMKH HM3YyYEHHBIX 3aBUCUMOCTEH (DU3UMUECKUX
BEJINYMH;

° XapaKTepHU30BaTh CBOMCTBAa Tel, (U3UYECKUE SIBIICHUS M TMPOLECCHI,
UCIIONBb3Yysl 3aKOH COXPAHEHMsSI DHEPIUM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLIMII
CYNEPHO3ULIUMA CUJI, IPUHLUII OTHOCUTEJIBHOCTH [ anuies, 3akoHbl Hbl0TOHA, 3aKOH
COXPAaHEHHUSI MMIIYJIbCA, 3aKOHbl OTPAXEHHUS M MPEIOMIIEHHUS CBETa, 3aKOHBI
COXpPAaHEHMS 3apsAN0BOI0O M MAacCOBOIO YHUCEN NP SACPHBIX PEAKUMAX; NPU 3TOM
JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa W 3alKUChIBaTh €ro MaTeMaTH4eCcKOoe
BBIPAXKEHUE;

° OOBSACHATH (PU3MUYECKUE TMPOLIECCHl M CBOWMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€  CUTyalluid  NPAKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBISABIATH

INIPUYHUHHO-CIICACTBCHHBIC CBA3H, CTPOUTDH 00BsACHEHHE U3 2—3 JOTHYECKHX IIaroB C
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ONopoi Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PM3MUECKUX SIBJICHUM, (PU3NUECKUX 3aKOHOB
WJINA 3aKOHOMEPHOCTEN;

° pemath pacy€THble 3amauyd (Omuparommecs Ha CcuUcTeMy H3 2-3
YPaBHEHU), UCTIONb3Ys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (PU3NUECKUE BEITUYNHBIL:
HA OCHOBE aHajHM3a yCIOBHUS 3aJayd 3a- MHUCHIBaTh KPAaTKOE YCIOBUE, BBISBIATH
HEJOCTAIONINEe WM H30bI- TOYHBIC JaHHBIC, BHIOUpATh 3aKOHBI U (POPMYIIBL,
HEOOXOAUMBIE I PEIICHUs, IPOBOAUTh PAcuéThl U OIEHMBATh PEATMCTUYHOCTH
MOJIy4YEHHOTO 3HAUYCHUS (PU3UUECKON BEITUYUHBL

° pacrno3HaBaTh IPOOJIEMBI, KOTOpPbIE MOYKHO pEIIUTh IPHU HOMOIIU
($u3MYECKUX METOJIOB; UCIIONb3Yys ONMHMCAHUE UCCIIEA0BAaHUS, BBIICIATH MPOBEPSIEMOE
MPEOJIOKEHNE, OICHUBATh MPABIJIBHOCTh MOPSAIKAa TPOBEACHUS HCCIICIOBAHMS,
JeJ1aTh BBIBOJIbl, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUH U ONIBITOB;

° MPOBOAWTH OMNBITHI MO HAOMIOACHUIO (U3UUECKUX SBICHUN WIH
(bu3MUeCKUX CBOWCTB Tell, H3yuyeHUEe BTOPOro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHUs
SHEPrUM; 3aBUCUMOCTD MIEpPHOJa KOJIeOaHU !

° NPYKUHHOTO MAasTHHKAa OT MAacChl Tpy3a M >KECTKOCTH TPYKHUHBI, U
HE3aBHUCUMOCTh ~ OT  aMIUIMTYAbl  MajblX  KojeOaHuH;  NpsAMOJIMHEHHOE
pacmipocTpaHEHHE CBETa, pas3liokeHHe OeJoro CBeTa B CIIEKTP; M3Y4YCHHE CBOWCTB
M300paKeHUsl B TJIOCKOM 3€pKajie U CBOMCTB M300paKeHUsI IpeIMETa B COOMparolei
JUH3€; HAONIOJEHWE  CIUIOMIHBIX M JIMHEHYaThbIX  CIEKTPOB  U3IYUYEHUS):
CaMOCTOSATENIbHO COOMpPAaTh YCTAHOBKY W3 HU30BITOYHOrO Habopa o000OpydOBaHUS;
OTIHCHIBATh X0/ OTbITA U €T0 PE3YJIbTaThl, ((OPMYJIUPOBATH BHIBOBI;

° IPOBOAUTH MPU HEOOXOAUMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeaess
CpelHee 3HaueHue Hu3MepsieMol BelnuuHbl ((OKYCHOE paccTosiHHE coOuparolen
JIMH3BI1); 000CHOBBIBAThH BHIOOP CIIOCO0A U3MEPEHUS/U3MEPUTETLHOTO TTPHOOPAa;

° NPOBOAUTH HCCIICIOBAHUE 3aBHUCHUMOCTEH (DM3MUECKUX BEIUYUH C
WCTIOJIb30BaHUEM TPSMBIX HM3MEPEHUN (3aBUCHMOCTh IYTH OT BpPEMEHH NIpH
PaBHOYCKOPEHHOM JIBIDKEHHMH 0€3 HayalbHOM CKOpPOCTH; IepHoja KoJieOaHHi
MaTEeMaTHYECKOTO MasiTHUKA OT JJTMHBI HUTH; 3aBUCUMOCTH YTJIa OTPAKCHHS CBETA OT

yrija naacHusA U yriia MmpeioMJICHHA OT yIJjia H&I[GHI/IH): IIAaHUPOBATDb UCCIICIOBAHUC,
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CaMOCTOSITENILHO COOHMpaTh YCTAaHOBKY, (DUKCHpPOBATh pE3yIbTAThl IMOTYYCHHON
3aBHCHMOCTH (PM3UYECKHUX BEJIMYUH B BUJE TAOIHIl U TPadUKOB, JAENaTh BBIBOBI IO
pe3ylbTaTaM HCCIeI0BAHNUS;

° NPOBOJUTH KOCBEHHBIE HW3MEpPCHHsI (U3WYECKUX BEIMYUH (CpemHss
CKOpPOCTh W YCKOpEHHE TeJa TMpH pPaBHOYCKOPEHHOM JABW)KCHHUU, YCKOPEHUE
CBOOOJHOTO MajeHUs], KECTKOCTh MPYXKHUHBI, KOIPDUIUEHT TPEHUS CKOJIBKECHUS,
MeXaHW4ecKasi paboTa U MOIIHOCTh, YACTOTa U TIEPUOJI KoJeOaHn MaTEMaTHIECKOTO
U TMPY>KUHHOTO MasTHUKOB, ONTHYECKasl CUia COOMPAIOIIECH TUH3bI, PaInOAKTUBHBIN
$oH): TUTAHMPOBATh H3MEPEHUsS; COOMPATh OKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUs, Cenysl MPEeAIOKEHHON MHCTPYKIUU; BBIYUCIATH 3HAUCHHE
BEJIMYMHBI M aHAJIM3UPOBATh TOJYYCHHBIC PE3YNbTaThl C YYETOM 3a/aH- HOMU
MOTPEIIHOCTH U3MEPEHUI;

° coOnoaTh MpaBWia TEXHUKH O€30MacHOCTH Tpu  padore ¢
1a00paTOPHBIM 000PYAOBaAHUEM;

° pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YyYEHHBIX (PU3MUECKUX MOJe- JIeH:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPAOE TENO, TOYCYHBIA HMCTOYHUK CBETA, JyY,
TOHKasl JINH34, [IJIaHeTapHasi MOJIeJIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO Spa;

° XapaKTepu30BaTh TMPUHIMUIBI JIEHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMUCaHUS (B TOM YHUCIE: CIHUIOMETD,
JATUYUKU TIOJIOXKEHHUS, PACCTOSIHUSL U YCKOPEHUs, paKeTa, 3X0JO0T, OYKH, MEPUCKOII,
dboToanmapar, ONTHYECKUE CBETOBOBI, CIEKTPOCKOII, TO3UMETpP, Kamepa Buibcona),
UCIIONIb3Ysl 3HAHUSA O CBOMCTBaX (PU3MYECKUX SIBJICHUN M HEOOXOIUMBbIE (PU3NYECKUE
3aKOHOMEPHOCTH;

° MCTIOJB30BaTh CXEMBI M CXeMAaTHUHBIC PUCYHKH U3yYCHHBIX TEXHHUECKUX
YCTPOMCTB, N3MEPUTENIBHBIX TPUOOPOB M TEXHOJOTHUECKUX MPOLECCOB MPHU PELICHUN
y4eOHO-TTPAKTHYECKHUX 3a/1a4; ONMTHYECKHUE CXEMBI JIJIsl TOCTPOCHUS M300paKEHUH B
TUTOCKOM 3€pKajie U COOMpArOIeH JIMH3E,

° OPUBOIUTH  MPUMEPHI/HAXOAUTh  MHPOpMALMI0O O  MpUMepax
MPAKTUYECKOTO HCIIOJIb30BaHMs (DU3MUECKUX 3HAHWW B TIOBCETHEBHOW >KM3HH IS

obOecrieueHnss 0€30MaCHOCTH TIPH OOpalleHUHd C MPUOOpaMU M TEXHUYECKUMU
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YCTPOMCTBAMH, COXPAHEHHUS 3/0pOBbSI M COOJIOJAEHHS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYKAIOIIEH cpene;

° OCYIIECTBIISITH MOUCK MH(OpMALUU (PU3UIECKOTO COAECPKAaHUS B CETU
WNHuTepHeT, caMOCTOSTENBbHO (HOPMYNIHPYs MOUCKOBBIN 3alpoc, HaxXOAuTh IIyTH
OTIpe/IeNICHUs] JOCTOBEPHOCTH TMOJYYEeHHOW HH(OpPMAlMM HAa OCHOBE HMEIOIIMXCS
3HAHUI U TONOJHUTEIbHBIX HUCTOYHHUKOB;

° UCIIOJIb30BaTh MPU BBIIIOJHEHUH YU€OHBIX 33JaHUN HAyYHO-IOMYJISIPHYIO
aUTepaTypy (pU3MUECKOro CcoJep)KaHus, CIPABOYHBIE MAaTE€pPHANbI, PECYPChl CETH
«HTepHeT»; BianeTh NpUEMAMHM KOHCHEKTUPOBAHMSA TEKCTa, NpeoOpa3oBaHUs
uH(pOpMalUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

° CO37]aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILIEHHUS Ha OCHOBE
MH(pOpMaLlUU U3 HECKOJBKUX HCTOYHHMKOB (DU3MUECKOTO COACpIKaHMsS, MyOJIUYHO
MIPEACTABIIATh PE3YJIBTATHI MPOEKTHON WJIM HUCCIEAOBATENbCKON AEATENbHOCTH; TIPH
3TOM I'PAMOTHO MCIOJIb30BaTh U3YUYCHHBIN MOHATUMHBIN annapaTr U3y4aeMoro pasesna
(GU3MKM U CONPOBOXAATh BBICTYIUICHHE Mpe3eHTaluued ¢ y4éToM 0cOoOEeHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.

CrnenuajbHbie pe3yJibTaThl:

° BIIQZICHUE 3PUTENIbHO-OCSI3aTEIbHBIM  CIIOCOOOM  OOCIEAOBaHUS H
BOCIIPUSTUSL IIBETHBIX WJIM 4YEpPHO-0€NbIX (KOHTPACTHBIX) pelabe(HBIX H300paKeHUI

(wmrocTpanui, cxem, MakeToB, YePTEKHBIX PUCYHKOB, Tpa(hUKOB U T.I1.).
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TEMATHYECKOE IINIAHUPOBAHHUE 110 TIPEJAMETY «®U3UKA»
8 kiacc (68 4.)

TemaTHuecKHii 0JI0K,

OcCHOBHBIEC BH/IbI

DJIeKTpOHHbIe (Lu(ppoBbIE )

Tema OcHoBHoOe coJep:kaHue AeATeJLHOCTH o0pa3oBaTejbHbIe pecypchl
o0yuawuuxcs
Paznen 1. ®u3uka u e€ poJib B NO3HAHNM OKPY:Ka0mero Mupa (6 4.)
®dusrka — HayKa O duznka — Hayka O MPHUPOJE. ® BBIBJICHUC  Pa3IU4Ui Mexnay | https://resh.edu.ru/
npupoze. (2 4.) SABnenus npuponsl. Puznyeckue GuU3NYeCKUMH ¥ XUMHYECKUMHU
SIBIICHUSL: MEXaHUYECKHeE, npeBpatieHusIMu (MC — xumus);
TEIUIOBBIE, AIIEKTPUYECKHE, ® pacro3HaBaHuWE U Kiaccuukanus
MarHuTHbIE, CBETOBBIC, 3BYKOBBIE. buznueckux SIBIICHU:
MEXaHUYECKUX, TEIUIOBBIX,
JNEKTPUYECKUX,  MArHUTHBIX U
CBETOBBIX;
e HabmoeHue C MOMOIIbIO
COXPaHHBIX aHAJIN3aTOPOB u
onucaHue (U3NYECKUX SIBICHUI.
dusndeckue dusndeckue BEJTUYHHEI. ® ompejeieHue IeHbI JAeaeHus mKansl | hitps://resh.edu.ru/
BEJIMYUHBI. (2 4.) W3mepenue Gpu3N4ecKux BEIUYMH. U3MEPUTEIIBHOTO npubopa,
dusnyeckue PUOOPHI. W3MEpPEHHE JIMHEMHBIX Pa3MePOB TeIl
ITorpemHocTs U3MEpPEHUN. U IPOMEXYTKOB BPEMEHH C YYETOM
Me:xyHapo/iHasl cucTeMa eIMHULL. MOTPEIIHOCTEH;
® u3MepeHHe o00béMa IKUAKOCTH MU
TBEPIOTO TENA;
® u3MEpeHHEe  TeMIEparypbl  IpH
MOMOIIHN KHJIKOCTHOTO TEPMOMETpa
U JIaTYMKa TEMIIepaTyphl;
® BBHINOJIHEHHE TBOPYECKUX 3aJlaHUM

0 IMOUCKY CIIOCOO0B H3MEpEHUs
HEKOTOPBIX buznyeckux
XapaKTEpPUCTHK, Hanpumep:
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pa3MepoB MayblX OOBEKTOB (BOJIOC,
MPOBOJIOKA), YOAIEHHBIX OOBEKTOB,

OOJBIIMX  PACCTOSHUN,  MaJbIX
IIPOMEKYTKOB BPEMEHU;
® 00CyXIeHHe IpeIaraeMbIX
croco00B.
EcrecTBeHHOHAYYHBII Kak dusznka u JIpyrue | ® BBIABH)KCHHUC rumnores, | https://resh.edu.ru/
METOJ M03HaHus. (2 4.) €CTECTBEHHbIE HAyKH  HU3y4yaroT OOBSICHAIOIMX THPOCThIE SBJIEHUS,
npupony. EcTecTBeHHO-Hay4YHBIN HaIpuMep: MOYeMy OCTaHABIMBACTCS
METOJ TO3HaHMs: HaOJIIOJEHHE C JBIDKYILEECS 110 TOPU3OHTAIBHON
MTOMOIIIBIO COXpaHHBIX MOBEPXHOCTH  TENo; TMOo4YeMy B
aHaJIM3aTOPOB, IIOCTaHOBKA KApKyl0 MOTo/ly B CBETJION onexJe
HAyYHOTO BOIPOCA, BBIIBMKCHUE poXJaaHel, 4eM B TEMHOI;
TUIIOTE3, HKCIIEPUMEHT O | ® IIPEUIOKEHUE CII0OCOO0B MPOBEPKU
MPOBEpKE THIOTE3, OOBSICHEHUE THIIOTE3;
Ha0JII01aeMOr0 SBJICHUSA. | ® TIPOBEJEHUE  HCCICNOBaHHUA IO
Onucanune GpuU3NYECKUX SIBICHUH C MIPOBEpPKE KAKON-TMOO TUIOTE3BI,
MIOMOILBIO MO/JIEIIEH. HampuMmep:  JalbHOCTh  TOJETa
Iapuka, MyIIEHHOTO
TOPU30HTANIBHO, TeM OOJjbIle, YeM
OoJIbIIIe BHICOTA MTYCKa,
® [IOCTPOCHHME MPOCTEUIINX MOENEHN
¢usznueckux sBIeHUH (B BUIE
PHUCYHKOB, alIUIMKAIUH, peabeHbIX
PUCYHKOB WM CXEM), HamlpuMmep
NaJIeHue IpeaMeTa; MpsIMOJIMHEeHOe
pacrpoCcTpaHEHHE CBETA.
Pasnea 2. [lepBoHayaibHbIe CBeJIeHUS 0 CTPOEHHH BelecTBa (5 4.)
CTtpocHue BellecTna. ATOMBI U MOJIEKYJIBI, HX Pa3MEpHI. ® Ha0oIeHUE C momoinpo | https://resh.edu.ru/
(14.) OnbIThI, JIOKa3bIBAIOIINE COXpaHHBIX aHaJIN3aTOPOB u
TMCKPETHOE CTPOSHHUE BEIIECCTBA. WHTEPIpETaIns OTIBITOB,
CBH/IETEJIbCTBYIOLINX 00
aTOMHO-MOJICKYJISIDHOM  CTPOCHUH
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BEIIECTBA: OIBITHl C PAaCTBOPECHUEM
pa3IMYHBIX BEIIECTB B BOJIC,

OLIEHKA Pa3MepOB aTOMOB U MOJIEKYJI
C Hucrnonb3oBaHueM ¢ororpadui,
MOJIYYEHHBIX Ha aTOMHOM CHJIOBOM
Mukpockore (ACM), uinu Mmonenei;
OIIpeJIeJICHUE Pa3MEPOB MaJIbIX TEIL.

JIBH)KEHHE
U B3aUMOJICUCTBUE
YyacTHI] BemecTna. (2

9.)

JIBukeHHe  4YacTUI[  BEIeCTBa.
CBs13b CKOPOCTHU JIBUKEHUS YaCTHUII
c TtemmepaTypoil. bpoyHOoBCcKOE

JBUKEHUE. Huddysus.
B3aumonelictBue YacTHII
BCIIIECTBA: MPUTSHKEHUE Hu
OTTaJIKUBaHHE.

HaAOJOIeHUE C [IOMOILLIBIO
COXPaHHBIX aHAJIN3aTOPOB u
00BsiICHEHHE OpOYHOBCKOTO

JBYOKEHUS U siBIeHus 1udysuu;
MPOBEJICHUE U OOBSICHEHHE OIIBITOB
o HaO0II0ICHUIO TEILIOBOTI'O
pacIIupeHHMS ra30B;

HpOBeIIeHI/Ie 158 O6’I>$ICH€HI/IC OIIBITOB
110 OOHAPYKCHHIO CHII
MOJIEKYJIIDHOTO  TIPUTSDKEHHUS U
OTTAJIKMBAHMUSL.

https://resh.edu.ru/

ArperartHbie

COCTOsAHHA BCIICCTBA.

(24.)

ArperaTHble€ COCTOSIHUS BEIIECTBA:
CTPOCHUE Ta30B, XKUIAKOCTEU U
TBEPABIX (KPUCTAIUTMYECKUX) TEJl.
B3anmocBsA3bp Mexay CBOWCTBAMH
BEIIECTB B PAa3HBIX arperaTHbIX

COCTOSIHUSIX " 17
aTOMHO-MOJIEKYIISIPHBIM
CTPOEHHUEM. Ocobennoctu

arperaTHbIX COCTOSTHHH BOJBI.

onmucanue  (C  HCMHOJIB30BaAaHUEM
MPOCTBIX MOJICIICH ) OCHOBHBIX
pa3mMuuii B CTPOCHUM  Tas3oB,
YKAJIKOCTEN U TBEPIBIX TEI,
OOBSACHECHHE MAaJIOd CKHUMAEeMOCTHU
KHUAKOCTEH U TBEPBIX TeM, OOIBIION
C)KMMAaeMOCTH T'a30B;

OoOBsICHEHHE COXpaHeHUs (HOPMBI
TBEPIBIX TEJI U TEKYYECTH KUIKOCTH;

MIPOBEJICHUE OIBITOB,
JIOKA3bIBAOIINX, YTO B TBEPIOM
COCTOSIHUH BOJIBI JaCTHUIIBI

HaXOJATCS B CPETHEM JaNbIIe JPYyT
oT apyra (TUIOTHOCTh MEHBIIIE), UeM B
KHUJIKOM;

https://resh.edu.ru/
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YCTaHOBJIEHME B3aUMOCBSI3U MEXKIY
0COOCHHOCTSIMU arperatHbix
COCTOSIHUI BOJIbI U CYILIECTBOBAaHUEM
BOJAHBIX opranu3smoB (MC —
Ouosiorusi, reorpadusi).

Pa3nen 3. /IBu:xenue u B3aumojeiicreue tei (21 4.)

Mexanuueckoe
nBKeHue. (3 4.)

MexaHnu4deckoe JBHKCHHE.
PaBHOMepHOE M HEpaBHOMEPHOE
newkenue. Ckopoctb. CpenHsist
CKOPOCTh IIPU  HEPaBHOMEPHOM
nBwkeHuu. Pacuér nytm  wu
BPEMEHU JBH)KCHUS.

HCCIICIOBAHUE PaBHOMEPHOTO
JIBIDKCHUS M OMNPEICICHHE €ro
MIPU3HAKOB;

HaOJIIOIEHNE c IIOMOIIILIO
COXpaHHBIX aHAJIN3aTOPOB

HEPAaBHOMEPHOIO  JBMJKEHHUS U
ONPEACIICHUE €ro OTIMYUNA  OT
PaBHOMEPHOTO JABUKECHUS;

peuieHue 3aJad  Ha OIpenelieHue
MyTH, CKOPOCTH U  BpPEMEHU
paBHOMEPHOTO ABMKEHUS,

aHanu3 rpaduKoB 3aBUCUIMOCTH ITYyTH
Y CKOPOCTH OT BPEMEHH.

https://resh.edu.ru/

WNuepuus, macca,
MJIOTHOCTH. (4 4.)

SlBnenune MHEPIUH. 3akoH
nHepuuu. BsamMmopeicTBue Ten
Kak MpUYMHA U3MEHEHUSI CKOPOCTH
JIBW)KEHUA Tel. Macca kak mepa
WHEPTHOCTH  Tena. [lnoTHOCTH
BemecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYNI B €IMHUIIE
00BEMa BellecTBa.

OOBSICHEHHE U MPOTHO3UPOBAHUE
SIBJICHUH, 00yCIIOBJIEHHBIX
WHEPLMEN, HaIpumep: 4TO
MIPOUCXOOUT MPU TOPMOKEHUHU WIN
pE3KOM  MaHeBpe  aBTOMOOWIIA,
Imo4YeMy HEBO3MOXHO MTHOBCHHO
MIPEKPaTUTh JBUKEHUE Ha
BEJIOCUIIE/IE WJIM CAMOKATE U T 1;
MPOBEICHUE U AHAJINU3  OIBITOB,
JTEMOHCTPUPYIOIINX U3MEHEHUE
CKOpOCTM  JBMXKEHUS  Tejla B
pe3ysibTaTte JEHUCTBUS Ha  HEro
JPYTUX TEIL;

https://resh.edu.ru/
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pelieHre 3a7ad  Ha ONpEesICHUE
Maccel Tema, ero o0OnéMa U
IIJIOTHOCTH;

MPOBEJICHUE W aHAJMU3  OIBITOB,
JCMOHCTPUPYIOIIUX  3aBHCUMOCTh
W3MEHEHHUS CKOPOCTH Tella OT €ro
MAacchl MPH B3aUMOICHCTBHH TEI;
HM3MEpPEHUE MACChI Tejla Pa3IunIHBIMU
crocodamu;

omnpejielicHUe IUIOTHOCTH Tella B
pe3yabTaTe U3MEPEHHsI €0 MacChl U
00BEMa.

Cuna. Bunel cun. (14

9.)

Cuna KaK XapaKTepUCTHKA
B3aHMOJICHCTBHUS Tel. Cuia
yopyroctu 1 3akoH  ['yka.
N3Mepenne cwibl € TTOMOIIBIO
JMHAMOMETpa. SIBJI€HUE TATOTCHUS
" cuia Tsokectd. Cuia TSKeCTH Ha
Ipyrux IulaHetax. Bec Tena.
Hesecomocts. CnoxxeHue  Cul,
HaIlpaBJICHHBIX 110 OJHOM IPSIMOM.
PaBnonelictByromas cun  Cuna
TpeHus. TpeHue CKOIBKEHHUS |
TpeHue nokod. Tpenue B npupoae u
TEXHUKE.

W3YYCHUE  B3aUMOJICHCTBHUS  Kak
MIPUYMHBI U3BMEHEHUS] CKOPOCTH Teja
WM ero nedopMaIuy;

ONMCaHUE  peaJbHbIX  CHUTYyalHi
B3aUMOJICHICTBHUSL TEJ C TOMOIIBIO
MOJENeld, B KOTOPBIX BBOJUTCSA
TIOHSTHE U U300PAKEHUE CUJIBI,
HU3Yy4YEHHUE CUJIIbI YIIPYTOCTH;
HCCIIEIOBAHUE 3aBHCUMOCTH CHJIBI
YIPYrocTu OT YIJIMHEHUS
PE3UHOBOTO IIHYpa WJIN MPY>KUHBI (C
MoCTpoeHueM rpaduka);

aHallM3 NPAKTHYECKUX CUTYyalHil, B
KOTOpBIX IPOSIBIIIETCA  JIEUCTBUE
CWJIBI yMpyroctu (ympyroctb Msua,
KpPOCCOBOK, BETOK JIepeBa U JIp.);
aHallM3 CHUTYyallMi, CBSI3aHHBIX C
sBiieHueM TsAroTeHus. OObSICHEHUe
OpOUTATFHOTO JABMKEHUS TIJIAHET C
HCIOJIb30BAHUEM SIBJIECHUS TSATOTEHUS

https://resh.edu.ru/
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n 3akoHa wuHepuuun (MC —
aACTPOHOMHUSA);

U3MEpEeHHe Beca Teja C TOMOIIbI0
JTMHAMOMETDA;

0o0oCcHOBaHUE 3TOTO croco0a
HU3MEpeHUS;

aHAJIU3 W MOJCIUPOBAHUE SIBICHUS
HEBECOMOCTH;

IKCIIEPUMEHTAIILHOE HOJTydCHHE
MpaBuIia CIIOKEHHUS CHIL,
HaIPaBJICHHBIX BIOJb OJTHOU MPSIMO;
orpezeneHue BEJIMYUHBI
PaBHOJACUCTBYIOIIECH CUIT;

W3YYEHHUE CHJIbI TPEHUS CKOJIBbKEHUS
Y CWJIBI TPEHUS TIOKOS;
WCCIIEIOBAaHHE 3aBUCUMOCTH CHIIBI
TPEHHUs OT Beca Tejla U CBOWCTB
TPYIINXCS TOBEPXHOCTEN;

aHAJIN3 TMPAKTUYCCKUX CUTYaIluH, B
KOTOpPBIX TPOSIBISIETCS  JIEHCTBUE
CWIBl  TPCHHS, HCTIOJIb3YIOTCS
crocoObl €€ yMEHbBIIEHUS WU
yBeMUCHUsT (KaTaHWe Ha JIbDKaX,
KOHBKaX, TOPMOXKEHHE aBTOMOOMIIA,
WCIIOJIb30BaHNE TIOJTIITAITHAKOB,
TJIaBaHUE BOJHBIX JKUBOTHBIX H JIP.)
(MC — Ouomnorus);

pelieHre 3aaad4 ¢ HCMOJIb30BAaHHEM
dbopmyn It pacuéra CHITBI TSKECTH,
CWJIBI YIIPYTOCTH, CUITBI TPCHHUSL.

Pasznea 4. /laBjienne TBEPABIX TeJl, ) KUAKOCTEH U ra3os (21 4.)
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[asnenue. Ilepenaua
JaBJICHUS TBEPABIMU
TeJIaMU, )KUIKOCTSIMU U
razamu. (3 4.)

Hasnenne. CriocoObl yMEHBIICHUS

JTaBJICHUS.
3aBUCUMOCTh
JaBleHUsl Traza oT o0béMa U
temrneparypsl. [lepenaya naBnenus
TBEPJBIMU TEJIAMHU, KUIKOCTAMU U
[Tackass.

u YBEIUYECHHUS
JaBienne  rasa

rasamu. 3akoH
I[THeBMaTUYECKHUE MALLIUHEL.

AHAIM3 U OOBICHEHUE OILITOB U
MPAKTUYCCKUX CUTYaIlUi, B KOTOPBIX
MIPOSIBIISICTCS CUJIA JTABJICHUS,

000CHOBaHUE Cc1oco00B
YMEHBIIICHUS u YBETHYCHUS
JIaBJICHMS;

HU3Yy4YCHUC 3aBHCHUMOCTU JaBJICHHUA
ra3a or o0béma u TeMIeparyphl;
U3ydeHne OCOOEHHOCTEH mepenadn
JaBIICHUS TBEPABIMU TeJlaMu,
KHUIOKOCTAMU U ra3aMu,
000CHOBaHUE pPE3YyJIbTATOB OIBITOB
0COOEHHOCTSIMHM CTPOCHHUS BEILECTBA
B TBEPJOM, KUJIKOM U I'a3000pa3HOM
COCTOSIHUSIX

JKCIIEPUMEHTAIIBHOE
JI0Ka3aTeNbCTBO 3akoHa [lackais;
pelieHue 3a1a4 Ha pacu€r JaBiICHUS
TBEPJOrO TEJIA.

https://resh.edu.ru/

I[aBJ'IeHI/IC KHUAKOCTH.

(54.)

3aBUCUMOCTh JaBJICHUS
KHUIKOCTH oT FJ'Iy6I/IHI>I
MIOTPYKEHUS.

I'mppocraTnyeckuii mapagoxc.
CooOmatommuecs COCYJIBL.

FI/II[paBJ'H/I‘-IGCKI/Ie MECXaHU3MBI.

HCCIIe0BaHUE 3aBUCUMOCTH
JABJICHUS KUIKOCTH OT TIIyOUHBI
MOTPYKEHUS U IUIOTHOCTH
JKUJIKOCTH;

HaOIoICHUE c IIOMOILBIO
COXPAaHHBIX aHaJIM3aTOpPOB c

IIOMOILBIO0 COXPAaHHBIX aHAIU3aTOPOB
1 0ObBsICHEHHE rUapOCTAaTUICCKOro
rmapajgokca Ha OCHOBE 3aKOHa
ITackans;

U3y4eHHe COOOIIAIOIINXCS COCY/I0B;
peuIeHne 3a/1a4 Ha pacyET JaBJIECHUS
YKUJIKOCTH;

https://resh.edu.ru/
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OObsICHEHHE TPUHIMIA JCUCTBUS
THIPABINYECKOTO TIpecca;
aHau3 U 00BACHEHHE MPAKTUIECKUX

CUTYalluH, JEMOHCTPUPYIOIIUX
MPOSIBJICHUE JIaBJICHUS KUIAKOCTH W
3aKOHA [Mackans, HaIpuMep

NpOIECCOB B OpraHu3zMe  Ipu
riyookoBogHOM HbIpsHun (MC —
OHOJI0rHS)

AtmochepHoe
naBiieHue. (6 4.)

ATtmocdepa 3emnn u aTMmocdepHoe

JlaBJICHUE. [IpyunnsI
CYILIECTBOBAHUS BO3J1YIIHOU
000JI0YKH 3emuy. OmnpiT
Toppuuennu HN3mepenne
aTMOC(EPHOro JTABJICHUSL.
3aBUCUMOCTh aTMochepHoro

AaBJICHUA OT BBICOTBHI HaJd YPOBHEM
Mopsa. [Ipubopbl nns u3MepeHus
aTMOC(EpHOTO TaBJICHHUS.

IKCICPUMEHTAJIbHOE OOHAapyKEHUE
aTMocdepHOro AaBieHUS AHAIW3 U
00BsICHEHUE OTIBITOB u
MPAKTUYCCKUX CHTyaHHﬁ, CBSI3aHHBIX

c neiicTBueM aTMochepHOro
JTABJICHUS,
00BsICHEHHE CYILIECTBOBAHUS

atMocdepsl Ha 3eMJie U HEKOTOPBIX
IUTaHeTaX WiIM e€ OTCYTCTBUS Ha
npyrux miaHerax u Jlype (MC —
reorpadusi, aCTpPOHOMHS);

OOBSICHEHHE HM3MEHEHUS IIJIOTHOCTH

aTMocQepsl c BBICOTOHN "
3aBHUCHUMOCTH aTMochepHOro
JIaBJICHUS OT BBICOTBI;

pelieHue 3a1a4 Ha  pacué€r
aTMOC(epHOTO AaBICHHUS;

HU3y4YECHHUE YCTpOICTBA

OGapoMeTpa-aHepoua.

https://resh.edu.ru/

JlelicTBuE KUJIKOCTH U
raza Ha HOTpyXEHHOE B
Hux Teno. (7 4.)

JlelicTBue >KHMIKOCTM M Ta3a Ha
NOTPYyXEHHOE B HUX  TEIO.
BritankuBatomass  (apxuMenoBa)
cwia. 3akoH Apxumena IlnaBanue
ten. BozayxomnaBaHue.

9KCIEPUMEHTAJIbHOE OOHApYXKEHUE
JNEUCTBUS JKUAKOCTH M rasa Ha
IIOrpY’KEHHOE B HUX TEJIO;

https://resh.edu.ru/
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OIlpeIeIICHrE BBITAJIKUBAOLIEH
CUJIbI, JICUCTBYIOIIEM Ha  Telo,
MOrPYKEHHOE B )KUIKOCTD;
MIPOBEJICHUE U 00CYKJIEHUE OIBITOB,
JEMOHCTPUPYIOIINX  3aBUCUMOCTH
BBITAJIKABAOLIECH CUJIBL,
JICACTBYIOLLEH HA TEJIO B )KUIKOCTH,
oT 00béMa  MOrpyXEHHOH B
JKAJKOCTh YacTW Tella U  OT
IJIOTHOCTHU XKUJKOCTH;
HCCIIEIOBAHUE 3aBHUCUMOCTH Beca
TeNa B BOZe OT 00bEMA MOrpyKEHHON
B JKMJIKOCTb YaCTH TEJIa;

peuieHue 3agad  Ha PUMEHEHHue
3aKoHa Apxumena U yCJIOBHS
IIJIaBaHUs TEIT;

KOHCTPYUPOBAHUE apeoMeTpa WU
KOHCTPYUPOBAHUE JOJIKU u
OIpeieJIeHNE €€ TPY30I0IbEMHOCTH.

Pa3pnen 5. PaGora m momHoCcTh. JHeprus (12 4.)

JKCIEPUMEHTAIBHOE  ONpENEIICHUE
MEXaHUYECKOU paboTHI CHUJIBI
TSKECTU TNPU MAJCHUH Tella U CUIIBI
TPEHUs npu PaBHOMEPHOM
IepeMENICHUN Tena o
TOPU30HTAIILHON ITOBEPXHOCTH;
pacdy€T MOIIHOCTH, pa3BUBAEMOM ITpU
MOABEME I10 JIECTHULLE;

peuieHne 3a71au Ha pacuér
MeXaHH4eCKO# paboThl U MOIIHOCTH.

https://resh.edu.ru/

Pabota u MoOLTHOCTS. Mexannueckasi pabotra. MoLIHOCTb.
3u)

[IpocTble MEXaHU3MBL. [IpocTele  ME€XaHW3MBI:  phIYar,
(54) 0JIOK, HAaKJIOHHAas  IIOCKOCTb.

[IpaBuio paBHOBECHS.

OMpPECACIICHUE BbBIMIPhIIIA B CHJIIC
NPOCTBIX MCXAHHU3MOB Ha MNPHUMEPC
pbIyara, IOABUM>KHOT'O n

https://resh.edu.ru/
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Peryara. Ilpumenenue npasuia
paBHOBecHsI pbluara K OJIOKY
«30JI0TOE TPaBUJIO» MEXaHUKHU.
KIIIT nOpocThlIx  MEXaHHU3MOB.
[IpocTeie MexaHH3MBI B OBITY U
TexHHKe. Prlyaru B Tene uenoBeka.

HETOIBUKHOI'O OJIOKOB, HAKJIOHHOM
IJIOCKOCTH;

WCCIIC/IOBAaHHE YCIIOBHS PaBHOBECHS
phlyara;

OoOHapyKCHHE CBOWCTB  MPOCTHIX
MEXaHHU3MOB B Pa3IUYHbIX
WHCTPYMEHTAX U MPHUCIIOCOOICHHUSIX,
UCIOJIb3YEMBIX B OBITY U TEXHHUKE, a
TaK)Ke B )KUBBIX opranusmax (MC —
ouosorus);

JKCIEPUMEHTAIBHOE
JI0Ka3aTelbCTBO PAaBEHCTBA paboT
pu IIPUMEHEHNN IIPOCTBIX
MEXaHU3MOB;

onpeaenenue  KIIJI  HakimoHHOH
IIJIOCKOCTH;
pelieHre 3agad  Ha IpPUMEHEHHE
MpaBujia paBHOBECUs pblyara U Ha
pacuér KII/]

Mexanuueckas
sHeprus. (4 4.)

Kunernueckas W mNOTEHLHaIbHAs
sHeprus. Ilpespamenue omHOro
BHJAa MEXAaHUYECKOW DHEPruu B
Opyroil. 3aKkOH COXpaHEHHUs] U
U3MEHEHHUS DHEPTUU B MEXAHUKE.

JKCIIEPUMEHTAIILHOE  ONpEACIICHUE
WU3MEHEHUS KHUHETUYECKOU U
MOTEHLIMAJIbHONW DJHEPruu Tena IpU
€ro CKaThlBaHUM 110 HAKJIOHHOMN
IJIOCKOCTH;

dhopmynupoBaHue Ha OCHOBE
HCCIIEIOBaHMs 3aKOHA COXpPaHEHUS
MEXaHWYECKON YHEPTHH;
00CyX/IeHUE TPaHMIl TPUMEHUMOCTH
3aKOHA COXPaHEHMsI SHEPTUU;
pelleHre 3a1a4 C HCIHOJIb30BAHHEM
3aKOHA COXPaHEHUsI SHEPTUU

https://resh.edu.ru/

PesepBHoe Bpems. (3 4.)

50



https://resh.edu.ru/

9 kaacc (68 4.)

TeMaTnueckui
0JI0K, TeMbI

OcHOBHOe coiep:kaHue

OcHOBHbIE BH/IbI 1eSITEJILHOCTH
o0yuyamuxcsi

DJIEeKTPOHHbIE
(undposblie )
o0pa3oBaTe/ibHbIE

pecypchl

6. TeruioBble siBjienns (32 u.)

Crpoenue
CBONCTBA
BemecTna. (7 4.)

Pasznen

Crtpoenue BemiectBa.  OMbITHI,
JIOKa3bIBAIOIIUE AaTOMHOE CTPOCHUE
BEIIEeCTBA.  TeIIoBoe  IBHIKEHHE
aTOMOB U MoJIeKyJ. bpoyHoBckoe
neuxenue. Juddysus B razax,
KUAKOCTIX W TBEPABIX  Tellax.

B3anmoneiicTBie 4YacTHI[ BeEIIECTBA.
ArperaTHple COCTOSIHUSI BEIIECCTBA.
Mojens CTPOEHHsST TBEPIbIX Tell,
JKuaKocted W rasoB. OObiIcHEHHE
CBOICTB ra30B, KHIKOCTEH U TBEPIBIX
TeI HA OCHOBE  MOJEKYJISIPHO-
KMHETUYECKUX MPEICTABICHHIH.

Ha6J'II-OI[eHI/Ie C IIOMOIIBIO COXpPaHHBIX
aHaJIN3aTOPOB C IIOMOIIBIO COXpPaHHBIX
AaHaJIn3aTOPOB n HHTCPIIPpCTAlUA OIIBITOB,

CBUJETEIBCTBYIOIIUX OO0 aTOMHO-MOJIEKYJISIPHOM
CTPOCHMM BEILECTBA: OIbITBI C PacTBOPEHUEM
Pa3JINYHBIX BELIECTB B BOJIE;

pelleHrne 3a7ad [0 OLEHUBAHUIO KOJMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTBA;
OLIEHKa YOeIUTEeIbHOCTH 3TUX 00OCHOBAHUH;
o0bsicHEeHHE OpOYHOBCKOTO JBM)KCHUS, SIBICHUS
maddysnn;

OOBSICHEHHE OCHOBHBIX pa3IM4YMii B CTPOECHUU
ra3oB, )KMJKOCTEU U TBEPABIX TEIL;

IIPOBEACHUE ONBITOB M0 BBIPATUBAHUIO KPHUCTAJUIOB
IIOBAPEHHOM COJIU WX caxapa,
IIPOBEACHUE " OO0BsICHEHHE
JEMOHCTPUPYIOIUX  KallUJUISPHBIE
SIBJICHUE CMA4YUBaHUS;

OOBSICHEHUE pOJM KaNWUIAPHBIX SIBJICHUN IS
MOCTYIUIEHUS BOJABI B opranusm pacteHuit (MC —

OIIBITOB,
SIBIICHUS U

ouosorus);
HaOJTI0IeHHE c MTOMOIIIBFO COXPaHHBIX
aHaJIN3aTOPOB c TIOMOIIIBIO COXPaHHBIX

aHAJIM3aTOPOB, MPOBEACHUE W OOBSICHEHNE OTBITOB
M0 HaOIOJIEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B,
KUJKOCTEN U TBEPMBIX TET;

https://resh.edu.ru/
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0oO0BsICHEHHE CcoXpaHeHHs 00BbEMa TBEPABIX Tel,
TEKy4eCTH MHUJIKOCTH (B TOM 4YHCIE, pa3sHHULbI B
TEKY4ECTH JUIsl pa3HbIX XKUAKOCTEN), JaBJICHUS ra3a;
IIPOBEJICHUE OIIBITOB, JE€MOHCTPHUPYIOIIUX
3aBUCHMOCTh JIaBJICHUS BO3/yXa OT e€ro o0béMa u
HarpeBaHus WIN OXJIAXKICHUS;

AHAJIN3 MPAKTHYCCKUX CI/ITyaLII/If/'I, CBA3aHHBIX CO
CBOMCTBAMM ra30B, JKUJKOCTEH U TBEPABIX TEIl.

TennoBbie
nporecchl. (23

9.)

Temnepatypa. Csi3b TemnepaTypbl
co CKOPOCTbBIO TEIIOBOTO
NBIDKEHUS YacTull. BHyTpeHHss
sHeprusi. CrnocoObl  M3MEHEHUs
BHYTPEHHEHN DHEpIruu:
Terionepenadya M COBEpILIEHUE
pabotel. Buapl Temonepenauu:
TEIUIONPOBOJHOCTh,  KOHBEKLHSA,
n3nydenre. KomuecTBO TEIIOTHI.
VY nenbHas TEIUIOEMKOCTh
BenlecTBa. TemnooOMeH U TerIoBoe
paBHOBECHE. Y paBHEHUE TEIIOBOTO
OanaHca. [1naBnenue u
OTBEPJIEBAHUE  KPUCTAJUIMUECKHUX
BEUIECTB.  YJenbHas  TeIoTa
wiaBnenus. IlapooOpasoBanue u
KOHJICHCAIlHs. Ucnapenue
Kunenue. VYgaenbHas  Ttermsora
nmapooOpa3oBaHus.  3aBUCHUMOCTH
TeMIIepaTypbl KUIIEHUS oT
aTMOC(EpHOTO JTaBJICHUSI.
Brnaxnocte  Bo3ayxa.  OHeprus
TOIUIMBA.  YJenbHas  TeruioTa
cropanus. [IpuHIMIBI  pabOTHI
teroBbix  aBurarene.  KIIJ]

000CHOBaHKE IPABUII U3MEPEHUSI TEMIIEPATYPHI;
CpPaBHEHHME pa3IMYHbIX CIOCOOOB HU3MEpEHUs MU
LIKaJI TEMIIEPATyphl;

HalIoIeHue c IIOMOLIBIO COXPaHHBIX
AHAJIM3aTOPOB c MTOMOUIBIO COXPaHHBIX
aHaJIM3aTOPOB u O00BsICHEHHE OIIBITOB,
JEMOHCTPUPYIOIIUX  HM3MEHEHUE  BHYTPEHHEHN

SHEpruM Tejla B pe3yibTaTe TeIUloNnepetaun u
paboThl BHELTHUX CUII;

HabmroaeHne c IIOMOILIBIO COXpaHHBIX
aHaAJIN3aTOPOB c ITOMOIIBIO COXpaHHBIX
aHaJIM3aTOPOB U OOBSCHEHUE OIBITOB, OOCYXK/IEHUE
MIPAaKTUYECKUX  CHTyalud, JEMOHCTPUPYIOIINX
pa3iIn4yHbIC BH/JIbI TEILIONEPEIaYu:

TETJIONMPOBOIHOCTh, KOHBEKIIUIO, U3TyUEHUE;
WCCIIeIOBaHNE  SBIICHUS  TEIUIOOOMEHa  TMpH
CMEIIMBAaHUH XOJOAHON U TOPSYEH BOJIBL;
HaOI0IeHUE v IIOMOIIILIO COXpaHHBIX
aHaIIM3aTOPOB YCTaHOBJICHUS TEII0BOrO
paBHOBECHS MEXY FOpPSYEN U XOJIOJHOW BOJIOM;
ompesneiaeHue (M3MEPEHUE) KOIUYECTBA TEIUIOTHI,
MOJIYY€HHOTO BOJION MPH TEIJI00OMEHE C HarpeThiM
METAJUTHYECKUM ITUITHHAPOM;
onpeJereHue (u3mepeHue)
TEIIOEMKOCTH BEIIECTBA;

YAEIbHON
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TCIIJIOBOT'O JABUIaTCIIA. TermoBwie
JBHUTATENN U 3alIUTa OKPY>KaIoIIeh
cpelpl. 3aKOH COXpaHEHus W

IIpCBpalICHHA OQHCPIUn B
MEXAaHNYCCKHUX n TCIIJIOBBIX
npouneccax.

pelieHue 3aiay, CBSI3aHHBIX C BBIYHCICHHEM
KOJIMYECTBA TEIUIOTHI M TEINIOEMKOCTH  TIpH
TEII000MEHE;

aHAJIM3 CUTYallMi MPaKTUYECKOTO HCIOJIb30BAHUS
TEIJIOBBIX CBOWCTB BEHIECTB W  MaTepHUaJOB,
HarpuMmep, B LENIAX JHEPTrOCOEPEIKCHHUS:
TEIUIOM3OJISIIIASI,  dHEProcOeperaronifue  KpPbIIIH,
TEPMOAKKYMYJIATOPHI U T I;

HaOJ0IeHIE c IOMOILIBIO COXpaHHBIX
aHaAJIM3aTOPOB SBJICHUH UCTIAPCHUS M KOHJICHCAIIUH;
HCCTIEOBAHUE TIPOLIECCa HCIAPEHUS Pa3IMYHBIX
x)uakocteld. OObSICHEHUE SBICHUN HCHAPCHHUS H
KOHJICHCAIlUM HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO
yUCHUS;

HaOJ0IeHIE c IMOMOILIBIO COXpaHHBIX
aHAJIM3aTOPOB U O0BSICHEHUE TPOIIecca KUTICHHUSI, B
TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATYPhI KUTICHUS OT
JaBJIEHHUS;

ompeieeHue (n3mepenue) OTHOCHUTEIIbHON
BIIQYKHOCTH BO3/1YXa;

HaOroIeHNe C TTOMOIIIBIO COXPaHHBIX
aHaIlM3aToOPOB mporecca TUTaBIICHUS
KPUCTAJUTMIECKOTO BEIIECTBA, HAIPHUMED, JIH/1a;
CpaBHEHHUE MPOLIECCOB TUTaBIICHUS

KpUCTAINIMICCKUX TCII u pasMATYCHUA npu
HarpeBaHuu aMOpP(HBIX Tell;

ompeneneHue (M3MEPEHUE) YACTbHONW TETUIOTHI
TJTaBJICHUS JIbAa

00BsICHEHNE SIBJICHUN IIJIABJICHUS )51
KpUCTAILTU3AIUU Ha OCHOBE
ATOMHO-MOJICKYJIIPHOTO YUCHUS;

pelleHre 3ajad, CBSI3aHHBIX C BBIUMCICHHEM
KOJIMYECTBA TEIJIOTHI B TIPOIleccax TeIUIonepeaun
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IIpY IUIABJIEHUU U KPUCTAJUIM3ALMU, UCIIAPEHUH U
KOHJICHCAIIUU;

aHAJIW3 CUTYallUd NPAKTUYECKOIO IPUMEHEHUs
SIBJICHUY TJIABJICHUS U KPUCTAJUIM3AINH, HAIIPUMED,
MIOJIyYEHUE CBEPXUUCTBIX MAaTEepUaloB, COJIEBas
rpesika u Jip.;

aHanu3 paboThl M OOBICHEHHE MPUHLIUTIA ACHCTBHUS
TEIUIOBOTO JIBUTATElIS;

BBIUHCIICHHE KOJIMYECTBA TEIUIOTHI,
BBIICTISIFOLIETOCS. IPU CTOPAHUU PA3IUYHBIX BUIOB
torumBa, u KIIJ1 nBurares;

oOcyKeHHe HKOJIOTHYECKUX MOCIIEACTBHIA
HCII0JIb30BAHUS JIBUTaTeseH BHYTPEHHETO
CrOpaHus, TEIUIOBBIX U TUapodiekTpocTanuui (MC
— DKOJIOTHSI, XUMHS).

Paznen 7. diiekTpuyeckne 1 MarHuTHole sibjaeHus (35 4.)

DNeKTpUYECKue
3apsbl.
3apsKeHHbBIS
Tena u ux
B3aMMO/ICHICTBHUE.

(7 4.)

Onextpuzanusi  Ten. JlBa pona
NEKTPUYECKUX 3aps0B.
B3anMopeicTBue 3apsoKeHHBIX TE.
3akoH Kynona. Onexrtpuueckoe
none. IlpuHnun cyneprno3unuu
JJIEKTpUYeCKUX nosied. Hocurenn

HaOroaeHne C ITOMOILIBIO COXPaHHBIX
AQHAIM3aTOPOB U IMPOBEJEHUE  OIBITOB IO
JJEKTPU3ALMKA Tel IPH CONPUKOCHOBEHUU W
UHIYKLHEH;

HaOIroAeHne C ITOMOILIBIO COXPaHHBIX
aHaM3aTOPOB U OOBSCHEHHE B3aMMOJAEHUCTBUS

QJICKTPHUYCCKUX 3apsAa0B. OOAHOMMCHHO U PAa3HOUMECHHO 3apPs’KCHHBIX TCJI;
DneMeHTapHBIi  AJIEKTPUUYECKH 00BbsICHEHUE MPUHLIUIIA IEHCTBUS AIIEKTPOCKOIIA;
3aps. CrpoeHnue aToMma. OOBsICHEHUE  SIBICHUH  DJIEKTpU3ALUM  TIpU
[IpoBOHUKKM M JUDJIEKTPUKH. CONPUKOCHOBEHMH  Tel W HHAYKUUEH ¢
3aK0H COXpaHEHHS YJIEKTPUIECKOTO WCTIOJIh30BAHUEM 3HAHUH 0 HOCHTEIISX
3apsja. AJIEKTPUUECKUX 3apsi/IOB B BELIECTBE;
pacro3HaBaHue u 00BsCHEHHE SIBJICHU I
9JIEKTPHU3AIMU B TIOBCEHEBHOM KHU3HH;
HabIro1eHne C MTOMOIIIBIO COXpaHHBIX
aHaJIM3aTOPOB u 00bsICHEHHE OTIBITOB,
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WJUTIOCTPUPYIOLIUX 3aK0H COXpaHEHUs
ANEKTPUUYECKOTO 3apsiia;

HabroAeHNe C MTOMOIIIBIO COXpaHHBIX
aHAJIM3aTOPOB  ONBITOB IO  MOJIEIMPOBAHUIO

CHJIOBBIX JIMHHI SJICKTPUUYCCKOT'O IOJIA;
HCCICOOBAHUC ,HeﬁCTBHH OJICKTPHUYCCKOI'0 I10JIA Ha
IIPOBOAHHMKH U JUBJICKTPUKH.

DNeKTpUYECKUit
TOK. (22 4.)

DNEeKTpUYeCKUii  TOK.  YcCIoBuUs
CYLIECTBOBAHUS  DJIEKTPUYECKOIO
TOKa. VICTOYHHKM TOCTOSIHHOTO
ToKa. JIeHCTBUSA DIIEKTPUUYECKOTO
TOKa (TeIyioBOe, XUMHYECKOE,
MarHuTHOE). DNEKTPUUYECKUHN TOK B
AKUIKOCTAX u ra3ax.
Onexkrpuueckas uenb. Cuia ToOKa.

DeKTpuIecKoe HarpspKeHHUE.
ConpoTHBieHue MIPOBOIHMKA.
VY nensHoe COIIPOTHBIICHHE
BeniecTBa. 3akoH OMa s ydacTka
LEMH. [locnenoBarenbHoe U
napauIenbHOe COeTMHEHUE

MPOBOAHHUKOB. PaboTa M MOIIHOCTH
JJEKTPUYECKOTO  TOKA.  3aKOH
Jxoyna—JIenna.
DNEeKTpONPOBOJIKA U TMOTPEOUTENN
ANEKTPUYECKON JHEPTUU B OBITY.
Kopotkoe 3ambikanue.

HaOIoAcHUE v IIOMOIIILIO COXPaHHBIX
AQHaNM3aTOPOB  Pa3JMYHBIX  BHUJIOB  JICHCTBHUS
ANEKTPUYECKOTO TOKA U OOHApYyXKEHHE ITUX BUIOB
JICHCTBHS B IIOBCCIHECBHOM KU3HMU,

cOOpka M HCIBITAHUE DJICKTPUYECKOW  IICTH
MOCTOSIHHOTO TOKQ;

HU3MEpPEHHE CUJIbI TOKA aMIIEPMETPOM;

HU3MCPCHUC SJICKTPHUYCCKOTO HAIIPSXKCHUA
BOJIBTMCTPOM;
IIPOBCACHUC u 0OBSACHCHHE OITBITOB,

JEMOHCTPHUPYIOIINX 3aBUCUMOCTD 3JIEKTPUYECKOTIO
CONPOTUBIIEHUSI TPOBOJHUKA OT €ro JUJIMHBI,
IJIOLIA/IN MTONIEPEYHOT0 CEUEHUS U MaTepUalla;
UCCIIEIOBAaHHE  3aBUCUMOCTH  CHJIBI  TOKaQ,
IIPOTEKAIOILETr0 YEPE3 PE3UCTOP, OT CONPOTUBIICHHUS
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE;

IIpOBEpKa MpaBWJIa CIIOKEHUS HaNpsHKeHUH mpu
MOCJIEI0BATEIBHOM COEIMHEHUH JBYX PE3UCTOPOB;
IpoBepKa TMpaBWwia s CWIbl TOKa HpHU
napayieIbHOM COEJUHEHNN PE3UCTOPOB;

aHAJIN3  CUTyallUd  IOCIEAOBAaTENbHOIO U
MapajuleIbHOTO  COEMHEHUS IPOBOJHUKOB B
JIOMAIITHUX JJIEKTPUUYECKUX CETHX;

peleHye 3a1a4d ¢ UCMoib30BaHUEM 3akoHa OMa u
dopMyn pacuéra IIEKTPUUYECKOT0 COMPOTHBIICHUS
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Mpyd  TOCJEA0BATEILHOM U
COEIMHEHUH NPOBOTHUKOB;
ompezaeneHue pabOTBl  DIEKTPUYECKOTO  TOKA,
MIPOTEKAIOILIETO Yepe3 Pe3UCTOP;

OMpEJICJICHUE MOIIHOCTH 3JIEKTPUUECKOTO TOKa,
BBIJIEISIEMOI Ha PE3UCTOPE;

HCCIE0OBAaHUE 3aBUCHMOCTH CHJIBI TOKa 4epes
JAMIOYKY OT HampsH>KEHUs Ha HEld;

onpexaenenue KII/1 narpeBarens;

UccleoBaHle MpeoOpa3oBaHUsl HHEPrUH  MpHU
oabEME Tpy3a IEKTPOIBUTATEIIEM;

OOBSICHEHHE YCTPOWCTBA M NPHUHILHUIA JEHCTBUS
JIOMAaITHUX IEKTpOHArpeBaTeIbHbIX IPUOOPOB;
OOBSICHEHHE TPUYMH KOPOTKOTO 3aMBIKAHUS U
MPUHIIMIIA JEHCTBUS IUIABKUX MPEIOXPAHUTEIEH;
pellIeHre 3a/1a4 ¢ UCIOJIb30BaHKEM 3aKoHa Joysi-
Jlenna;

HaOIoIeHue c MTOMOIIBIO COXpaHHBIX
AHAJIN3aTOPOB  BO3HUKHOBCHUA  JJICKTPUUCCKOI'O
TOKa B KUJKOCTH.

[apajuIeIbHOM

MarauTtHbIe
sBieHus. (6 4.)

TlocTostHHBIE MAarHUTBHI.
B3aumonelictBue TMOCTOSHHBIX
MAarHuTOB. MarnutHoe 1oJie.

MaruutHoe mnone 3emMiIM U €ro
3HaYeHue 19 JKU3HM Ha 3eMile.
OnelT Opcrena. MarautHoe mnosne
ANEKTPUYECKOTO TOKa.
[IpumeHeHnEe 3IEKTPOMarHUTOB B
TexHuke. JleicTBHE MAarHUTHOTO
IoJiA Ha INPOBOJAHUK C TOKOM.
DONeKTpOoABUTaTEdb  MOCTOSHHOIO
TOKa. Hcnonp3oBanue

HCCIIEIOBAaHNE  MAarHUTHOTO  B3aUMOJIEHCTBUS
IIOCTOSIHHBIX MarHUTOB;

M3Y4€HHE MarHUTHOTO I0JI IOCTOSTHHBIX MarHUTOB
pu uX 00BETMHEHUU U pa3ielIeHUN;

MIPOBEJICHUE OIBITOB [0 BU3yaJU3aLUUA MOJs
IIOCTOSIHHBIX MarHuTOB;

M3Yy4YeHHE SBJICHUS HAMarHW4YMBaHUS BEIIECTBA;
HCCIIEIOBaHUE JENCTBUS DJIEKTPUYECKOIO TOKAa Ha
MarHMTHYIO CTPEJKY;

IIPOBEJIEHUE OIIBITOB, JIEMOHCTPUPYIOIINX
3aBUCHUMOCTh CHJIBI B3aUMOJIEHCTBUSL KATYIIKH C
TOKOM M MarHuTa OT CHJIbl U HaIlpaBJIEHUS TOKAa B
KaTYIIIKE;
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3JIEKTPOJBUTATENIEN B TEXHUYECKUX
YCTPOWCTBAaX U Ha TPAHCIOPTE.

AQHAIM3 CUTyallMd IIPAKTUYECKOIO IPUMEHEHUs
IEKTPOMArHuToB (B OBITOBBIX  TEXHMYECKHX
YCTPOMCTBAX, IPOMBIIUIEHHOCTH, MEAULIMHE);

® yu3ydyeHHWe JIeHCTBUS MarHUTHOIO TMOJS  Ha
IIPOBOJHUK C TOKOM;
® u3yudeHHUE JACUCTBUS ICKTPOABUTATENS;
e u3mepenue KIIJ[ anekTpoaBUrarebHON yCTaHOBKH;
® pAacro3HaBaHWE U aHANU3 PA3IMYHBIX TPUMEHEHUN
3JIEKTPOIBUTaTEIEN (Tpancnopr, OBITOBBIE
YCTPOKMCTBA U Ip.).
PeszepBHoe Bpemsi (3 4.)
10 xkaacc (102 4.)
JJIeKTPOHHbIE
Temaruueckuii OcHOBHBIE BUBbI AeSITEJIbHOCTH (undposbie )
OcHoBHoOe coJepkaHue
0JI0K, TeMbI oO0yyarommxcst o0pa3oBaTe/bHbIC
pecypcsbl
Pasnen 8. Mexanuueckue siBjeHus (40 4.)
MexaHn4ueckoe Mexannueckoe JIBUKCHHE. e aHamM3 M OOCYXICHHE pa3IMYHbIX mpuMepoB | hitps://resh.edu.ru/
NBUKECHHE U Marepuanbaast Touka. Cucrema MEXaHUYECKOTO IBH)KEHUS;
CIIOCOOBI €ro oTcUéTa. OTHOCUTENBHOCTh e oO0CyXJeHHEe TpaHUl] MNPUMEHUMOCTH MOJEIH
onucanus. (10 4.) MEXAHUYECKOTO JIBUKEHUS. «MarepHuallbHasl TOUKa»;
PaBHomepHOE IpSIMOJIMHENHOE ® OMNMCAaHHWE MEXAHUYECKOTO JIBUKEHUS Pa3IMUHbIMU
JBUKECHHUE. HepaBHomMepHoOe cniocobamu (ypaBHeHUE, TabIuIa, Tpauk);
psIMOJIMHEHOE JBUKEHHE. ® aHaIW3 OKU3HEHHBIX CUTyallUid, B KOTOPBIX
Cpenssisi 1 MTHOBEHHAsl CKOpPOCTh MIPOSABIIAETCS OTHOCHUTEIBHOCTh MEXaHMUYECKOTO
Tela TpPU HEPABHO- MEPHOM JIBUKEHMUS,
JBUKECHHH. YckopeHue. e Halmo/eHne C MIOMOIIbIO COXPaHHBIX
PaBHOyCcKOpeHHOE aHAJIN3aTOPOB MEXAHUYECKOIro JABM)KEHUS Teja
IPSIMOJIMHENHOE JBUKECHHUE. OTHOCHUTEIIBHO Pa3HbIX TEJI OTCUETA;
CBoOomguoe mamenue. ONbITBI

57



https://resh.edu.ru/

lNanunes. PaBHOMEpHOE IBHKEHHE
1o okpyxHocTu. [lepuoa u yacrora
oOpaiueHus. JIuneitHas u yriosas
ckopoctu. lleHTpocTpemurenbHoe
YCKOpEHHE.

CpPaBHEHUE IIyTeW U TPACKTOPUM IBUKEHUS OJJTHOTO
1 TOTO K€ TeJIa OTHOCUTEIbHO PA3HbIX TEJ OTCUETA;
aHamu3 Tekcta [ammimes 00 OTHOCHUTENBHOCTH
JBYDKEHUS; BBIIIOJIHEHME 3aJaHMM 10 TEKCTy
(CMBICIIOBOE UTEHHUE);

OIIpe/IeJIEHuEe CpeAHENH CKOPOCTHU CKOJIBbKEHHS
Opycka WM JABIDKEHHS IIapuKa 1O HAKIOHHOM
IJIOCKOCTH;

aHaIM3 ¥ 00CYXKACHUE CTIIOCOOO0B MPUOIMKEHHOTO
OIpeJIeJIeHUs] MTHOBEHHON CKOPOCTH;
OTIpeJIeIeHuEe CKOPOCTH PAaBHOMEPHOTO JIBIKEHHS
(wapuka B JKUAKOCTH, MOJEIH 3JIEKTPUYECKOTO
aBTOMOOWJIA U T. 11.);

olpelielIeHue IyTH, HPONAEHHOrOo 3a JaHHBIN
MPOMEKYTOK BPEMEHH, W CKOPOCTH Tejla II0
rpaduKy 3aBUCUMOCTH IIYTH PaBHOMEPHOTO
JIBYDKEHUS OT BPEMEHH;

00CyX/IeHHE BO3MOXHBIX TNPUHLHUIIOB JEHCTBUS

puodopoOB, H3MEPSIOTUX CKOPOCTh
(ciuIoMeTpoB);
BBIYHCIICHHE My TH u CKOPOCTH npu

PaBHOYCKOPEHHOM MPSIMOJMHENHOM JIBJKEHUU
Tena;

OIIpEICNICHUE MPONUJEHHOIO MYTH U YCKOPEHHS
JNBUKEHMSI Telda 1O TIpaduKy 3aBHCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO IPSAMOJIMHENHOTO
JBUKEHMSI TeJla OT BPEMEHU;

OIpeziesIeHne YCKOpEHUs Tena npu
PaBHOYCKOPEHHOM JIBKEHUHM [0 HAKJIOHHOMN
IIJIOCKOCTH;

M3MEpEeHHue Meproja U 4acTOThl OOpalleHus Tena
110 OKPYKHOCTH;
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onpeJieJIeHUe CKOPOCTH PABHOMEPHOI'O JIBHXKCHHUS
TeJa MO OKPY>KHOCTH;

pellIeHre 3a/1a4 Ha ONPE/IEIIeHNEe KHHEMAaTUUECKUX
XapaKTePUCTHK MEXaHUYECKOTO JIBUKCHHUSI
pa3IMYHBIX BUJIOB;

pacrmo3HaBaHHe M NPUOTMKEHHOE  OINKCAHUE
pPa3IMYHBIX BHUJIOB MEXaHUYECKOTO JBUKECHUS B
MpUpOE M TEXHUKE (HAa MpUMepax CBOOOJHO
MaJAloIIUX TeJ, JBUKEHHUS KMBOTHBIX, HEOECHBIX
TeJI, TPAHCIIOPTHBIX CPEJCTB U JIp.).

BszaumopeiictBue
ten. (20 4.)

IlepBbiit 3akoH HproTtona. Bropoit
3akoH Hprotona. Tperuil 3akoH
Hrrorona. [TpunIMn
CyNepIo3UINU CHIL. Cuia
ynpyrocti. 3akoH [I'yka. Cuna
TPEHUS: CUJIA TPEHUS CKOJIbXKEHUS,
CUJia TPEHUS MOKOsI, APYTHe BUJIBI
TpeHus. Cuna TSKECTH U 3aKOH
BCEMUPHOTO TATOTCHUSI.
Yckopenue cBOOOJHOTO MaJieHUSI.
JBmwxkenue aneT Bokpyr ComHIa.
IlepBas kKocMmHuecKasi CKOPOCTb.
HeBecomocth u  meperpysku.
PaBHOBeCcHE MaTepHUaIbHON TOYKH.
AOCOIIOTHO TBEpPI0E TEJO.
PaBHoBecue T1BEpmOro TEma C
3aKPEIUIEHHONW OCBIO BpAILCHHUS.
MowmenT cunsl. LienTp TsxecTn.

HabroAeHNe c MIOMOIIbIO COXPaHHBIX
aHaM3aTOPOB U OOCYXKIEHHE  OIBITOB  C
JNBUKEHUEM Tejla IpU YMEHBUIEHUM BIUSHUS
JOPYTHX TeJl, IPENATCTBYIOIINX JABH)KECHUIO;

aHayn3 Tekcta ["anmues ¢ onrcaHueM MBICIEHHOTO
JKCIIEPUMEHTA, 000CHOBBIBAIOLIETO 3aKOH
WHEpLMH; BBIIOJHEHHE 3aJaHuil 10  TEKCTYy
(cMBICTIOBOE UTEHUE);

00CyXJIeHHE BO3MOXHOCTH BBIIIOJIHEHUSI 3aKOHA
MHEPLMH B Pa3INYHBIX CUCTEMAX OTCYETA;
HabJto1eHne c MIOMOIIIbIO COXPaHHBIX
aHaJM3aTOPOB M OOCYXKJEHHE MEXaHHYECKUX
SIBJICHUHM, TPOUCXOJAIIMX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM
JBUKEHUH OTHOCUTENIbHO KaOMHEeTa (PU3HKH;
JEICTBUS C BEKTOPAaMM CHJI: BBIIIOJIHEHUE 3a/laHUI
IO CJIO’KEHUIO U BEIUUTAHUIO BEKTOPOB;
HabroeHne C MIOMOIIBIO COXPaHHBIX
aHAJIM3aTOpPOB  W/WJIM  TPOBEJIEHUE  OIBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTh YCKOPEHHUS Teja
OT MPHJIOKEHHOM K HEMY CHJIBI M MacChl Tea;
aHaJn3 U 00bSICHEHHE SBJICHUN C UCTIOIb30BaHUEM
BTOpOro 3akoHa HproTOHA;
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pellIeHre 3a/1a4 € UCII0JIb30BaHUEM BTOPOI'O 3aKOHA
HeroToHa 1 paBuiIa CI0XKEHUS CHIT;

olpezieNIeHUE )KECTKOCTH NPYKUHBL;

aHalM3 CHUTyalud, B KOTOPBIX HAOJIIOJAIOTCS
yrnpyrue nedopmanuu, M HX OOBSICHEHHE C
UCIOJIb30BaHUEM 3aKoHa ['yK;

pellIeHre 3a1a4 ¢ UCIOIb30BaHUEM 3aK0oHa ['yKa;
UCCIIEIOBAaHUE  3aBUCUMOCTH  CHJIBI  TpPEHHS
CKOJIB)KEHUSI OT CHUJIbl HOPMAJIbHOIO JIaBJICHUS.
OO6cyxaeHue pe3ysbTaToB UCCIIeI0BaHUS;
orpeeneHue KodpUIMEeHTa TPEHUS CKOIbKEHHS,
U3MEpEHUE CUJIbl TPEHUSI TOKOS;

pellIeHre 3aa4 ¢ UCIOJb30BaHueM (OPMYJIbI JUIs
CHJIBI TPEHUS CKOJIB)KEHHUS;

aHaJIM3 JBWXKEHUS Tel TOJbKO MOJ JEHCTBHEM
CHJIBI TSDKECTH — CBOOOJIHOTO Ma/ICHUS;
00BsICHEHHE HE3aBHCHMOCTH YCKOpEHUs
CBOOOJHOIO Ma/IeHUs OT Macchl Tea;

OLIEHKA BEJTMYMHBI CUJIBI TSTOTEHUSI, IEHCTBYIOIIEH
MEXy ABYMs TelaMH (711 pa3HbIX Macc);

aHaJIN3 JBUKEHUSI HEOECHBIX Tell MOoJ JeicTBHEM
CHJIBI TATOTEHUS (c HCIIOJIb30BAHUEM
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB HH(OpMALIUN);
pelleHne 3ajad  C  MCIOJIb30BAaHUEM  3aKOHA
BCEMUPHOI'O TATOTEHUS M QOopMysbl A pacuéra
CHJIBI TSKECTH;

aHaJIU3 OPHUTHMHAIBHOIO TEKCTa, OIMHCHIBAIOIIETO
MIPOSABJIEHUSI 3aKOHA BCEMHUPHOTO TATOTECHMS,
BBINIOJTHEHUE 33JaHUA MO TEKCTY (CMBICIOBOE
YTEHHE);

Ha0toieHne C MTOMOIIIbIO COXPaHHBIX
aHAJM3aTOPOB M OOCYXJEHHE  ONBITOB IO
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W3MEHEHHI0O Beca Tejla IpH
JBUKCHUH,

aHaJIM3 YCJIOBUI BO3HHUKHOBEHHUS HEBECOMOCTH M
Meperpy3Ku;

pelleHre 3a7ady Ha OIpEesieHuE Beca Tella B
Pa3IMYHBIX YCIOBUSIX;

aHaJIM3 CWJI, JEMCTBYIOLUX Ha TEJO, IMOKOsIIEecs
Ha OIopE;

onpeJieJICHUE IIEHTPA TSHKECTH Pa3IUYHBIX TElL.

YCKOPEHHOM

3aKOHBICOXpaHCHHH.
(10 u.)

Nmmyinbsc Tela. HN3menenue
umnyiabsca. UMnynsc cuibl. 3akoH

COXpaHEeHUs UMITYJIbCA.
PeaktuBHOE JBHKCHHE.
MexaHnveckas pabora u
MOIIIHOCTh. Pabora cui TsKecTH,
YIPYTOCTH, TPEHUS. Css13b
SHEPTUH " paboTHL.
[loTeHuumanpHass JHeprus Tena,
MOJHATOTO HAaJl TMOBEPXHOCTHIO

semud. IloreHuumaneHas sHeprus
cxatol mpykuHbl. Kunetnueckas
sHeprus. Teopema 0 KUHETUYECKON
SHEpruu.  3aKOH  COXPAaHEHUs
MEXaHUYECKON YHEPTUU.

HabroeHne C IIOMOIIBIO COXPaHHBIX
AHAJIM3aTOPOB u o0cyxaeHue OIIBITOB,
JEMOHCTPUPYIOIIMX Iepefady WMILyjlbca IpU
B3aUMOJCHCTBUM  Te€l, 3aKOH  COXPaHEHUs
UMIIYyJIbca NMPU a0CONIOTHO YIIPYIOM U HEYNPyrom
B3aNMOJCHCTBUH TEII;

aHAJIN3 CUTyallMd B OKpYKAIOLIEH JKHU3HU C
HCIIOJIb30BAHUEM 3aKOHA COXPAHEHHUS UMITYJIbCA;
pacro3HaBaHMe SBJIEHUS PEAaKTUBHOIO IBM)KEHUS B
npupoae u texuuke (MC — Ouonorus);
IIPUMEHEHHUE 3aKOHA COXPAHEHWsS HMMITYJbca JUIS
pacu€ra pe3yJabTaTOB B3aMMOJICUCTBHS TeN (HA
IIpUMEpax HEYNPYroro B3auMOJAEHCTBHS, yIIPYyTroro
LEHTPAILHOTO B3aUMOJICHCTBUS ABYX OJUHAKOBBIX
TeJI, OJJHO M3 KOTOPBIX HEMOJIBUKHO);
pelieHre 3ajad  C  MCMOJIb30BAaHUEM
COXPAHEHHUS UMITYJIbCa;

onpejeneHUe paboOThl CHJIBI  YIOPYTOCTH MpH
NOBEME Ipy3a C UCIOJIB30BAHUEM HEIOABHIKHOTO
M TIOJABMKHOTO OJIOKOB;
NU3MEpPEHUE MOUTHOCTH;
W3MEPEHUE NOTEHIHMAIBHON
nepopMUPOBaHHON NPYKUHBI;

3aKOHa

SHEPruM  YIOpyro

https://resh.edu.ru/
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M3MEpPEeHUEe KUHETUUECKOW SHEPruu Teja Mo JJIMHE
TOPMO3HOTO MYTH;

SKCIEPUMEHTAIBHOE CpaBHEHUE  U3MEHEHUS
MOTEHIMAJIbHON W KHHETHYECKOW H»HEpruil Ttena
MIPU ABUKEHUU 110 HAKJIOHHOM MJIOCKOCTH;
AKCIICPUMEHTAJIbHAS TPOBEPKA 3aKOHA COXPaHEHUS
MEXaHHYECKOH SHEPTUU IIPH CBOOOTHOM IaJICHHH;
MIPUMEHECHHUE 3aKOHA COXPAHCHHUS MEXaHW4YECKOH
SHEpPTUM IS pacuéra MOTEHUUATBbHOH U
KHHETUYECKOHN SHEPIruil Tena;

pelieHue 3aJad ¢ MCIOJIb30BAaHHMEM  3aKOHA
COXpaHEHHUs MEXaHUYECKOW YHEPTHH.

Paznen 9. Mexanuveckue kojied0anus u BOJHbI (15 4.)

Mexannueckue
kosieOanus. (7 4.)

KonebarenbHoe JBUKEHHUE.
OcHoBHbIE XapaKTePUCTUKU
KojeOaHui: Tepuoj, 4acroTa,
aMIUIUTya. MaTreMaTtudeckuii u
NpY>KUHHBIN MasITHUKHU.
IIpeBpamienne  3HEprum  Ipu
KoJsie0aTeIbHOM JBUKCHHH.
3aryxaroiue KoJIeOaHusl.
BeiHyxaeHHbIE KoJIeOaHusl.
Pe3onanc.

HalIoIeHue C MOMOIIBIO COXpaHHBIX
aHAJIN3aTOpPOB KojeOaHUN NOoJ ACHCTBUEM CHUII
TSOKECTH U YNPYTrOCTH U OOHapyX)eHHe MOA0OHBIX
KoJe0aHuil B OKPYKAIOILIEM MUDE;

aHaJM3 KoJieOaHuH rpy3a Ha HUTH U HA IPY)KUHE;
orpeziesieHue Y4acTOTBI Koje0aHui
MaTeMaTHYeCKOro U NPYKUHHOT'O MasiTHUKOB,;
HabJto1eHne C MIOMOIIbIO COXpaHHBIX
aHAJIM3aTOPOB U 0OBSCHEHUE SBJICHUS PE30HAHCA;
HCCIIEIOBaHNE 3aBUCUMOCTU Tepuojia KoneOaHui
MIOJIBEIIEHHOTO K HUTH I'py3a OT AJIMHBI HUTH;
MpOBEpKa HE3aBUCUMOCTH IiepuoAa KoseOaHui
Ipy3a, MOJBEIIEHHOTO K JIEHTE, OT MaccChl Ipy3a;

HaOIroieHne C ITOMOILIBIO COXpaHHBIX
aHaAIM3aTOPOB u o0cyxeHue OIIBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTh nepuoaa

KoJieOaHUH MPY>KUHHOTO MasiTHUKA OT Macchl Ipy3a
U )KECTKOCTU INPYKUHBIL;

IIPUMEHEHUE MATEMaTUYECKOTO0 U IPYKUHHOIO
MAasITHUKOB;

https://resh.edu.ru/
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B Ka4decTBE MOJICICH JIs ONMUCAHUs KojeOaHul B
OKpYIKaroIieM MHpE;

pelieHre 3a7ad, CBI3aHHBIX C BBIYMCICHUEM HIU
OIICHKOM 4acTOTHI (Iepro/ia) KoJaecOaHui.

Mexanunueckue
BOJIHBIL. 3BYK. (8 4.)

CpoiicTBa MEXaHHYECKMX BOJIH.
Jdmuaa BomHbl MexaHHUUYeCKHE
BOJIHBI B TBEPAOM Telle,
celicMUYecKHe  BOJIHEI. 3BYK.
I'poMKOCTB 3ByKa M BBICOTA TOHA.
Otpaxxenue 3Byka. MHbpa3Byk u

YJIBTPa3BYK.

oOHapy>KEHHE M AaHaJU3 BOJHOBBIX SIBJICHUH B
OKpY’KaloIleM MHpE;

HabroAeHNe C MIOMOIIBIO COXPaHHBIX
aHaJIM3aTOPOB PACHPOCTPAHEHUS MPOJOIbHBIX U
MOTIEPEYHBIX BOJH (Ha Monenu) U OoOHapyKeHHe
aHAJIOTMYHBIX BHMJIOB BOJH B IHpupoae (3BYK,
BO/ISIHBIC BOJIHBI);

BBIUMCIIEHUE  JJIMHBI  BOJIHBI U
pacrpocTpaHeHHsI 3ByKOBBIX BOJIH;
9KCHEPUMEHTAIBHOE oIpeiesieHue IpaHuIl
YaCTOTHI CIBIIIIMMBIX 3BYKOBBIX KOJICOAHUH;
HabroAeHne C MIOMOILBIO COXPaHHbIX
aHAJM3aTOPOB 3aBHCHMOCTH BBICOTHI 3ByKa OT
4acToThl (B TOM 4YHCIE€ C HCIOJb30BAHUEM
MY3bIKaJIIbHBIX HMHCTpyMeHTOB) Halmionenue c
MIOMOILBIO COXpaHHbIX aHaJIM3aTOPOB u
00BsSICHEHUE SBJICHHS aKyCTUYECKOTO PE30HAHCA;
aHaJIM3 OPUTMHAIBHOTO TEKCTa, MOCBALIEHHOTO
WCTIOJB30BAHUIO 3BYKa (WM YIbTpa3ByKa) B
TEXHUKE (3XOJIOKaIUs, YIbTPa3BYK B MEAULIUHE U
7Ip.); BBITIOJTHEHUE 33/IaHUH 110 TEKCTY (CMBICIIOBOE
YTCHUE).

CKOpPOCTH

https://resh.edu.ru/

Paszpnen 10. DneKTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE

BOJIHBI (10 4.)

OJIEeKTPOMarHUTHOE OJEeKTPOMarHUTHOE noJe. ® [IOCTPOCHHE pacCyXIeHHi, oOocHOBBIBarommx | https://resh.edu.ru/
nose U | DIeKTpOMarHUTHbBIC BOJIHBI. B3aUMOCBSI3b  JJIEKTPUYECKOTO M  MAarHUTHOTO
JJIEKTPOMAarHUTHBIC CoiicTBa AIIEKTPOMAarHUTHBIX TIOJICH;
BOJIHBIL. (6 4.) BoaH. [llkama 3IeKTpOMarHUTHBIX ® OKCIEPUMEHTAIBHOE U3y4YCHUE CBOWCTB
BOJTH. Hcnons3oBanne JNIEKTPOMAarHUTHBIX BOJMH (B TOM 4YHCIE C
DJICKTPOMATHUTHBIX  BOJH  JJIA TTOMOIIIHI0 MOOHJIBHOTO TeiehoHa);
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COTOBOM CBSI3H.
DneKTpoMarHuTHas npupoa
ceera. CkopocTh cBeTa. BonHoBbIE
CBOMCTBA CBETA.

aHaJM3 PEHTICHOBCKMX CHUMKOB YEJIOBEYECKOTO
OpraHM3Ma;

aHaM3 TEKCTOB, OMNHCHIBAIOIIUX IPOSBICHHA
AIIEKTPOMArHUTHOTO U3JTy4€HHS B IPUPOJIC: KUBHIC
OpTaHU3MBI, U3ITy4eHHUS HEOSCHBIX TeJ (CMBICIIOBOE
YTCHUE);

pacro3HaBaHKe U aHAJN3 PA3TUYHBIX TPUMEHEHUH
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE;

peleHne 3a1a4 C UCIOIb30BaHUEM (OPMYI IS
CKOPOCTH 3JICKTPOMAarHUTHBIX BOJIH, JJTHHBI BOJHBI
Y YaCTOTHI CBETA.

DneKTpoMarHuTHas OmbITE ®dapanes. SIBienue OIIBITEI 110 HCCJIETOBAHUIO aenenus | https://resh.edu.ru/
uHAYKIW. (4 9.) 3JIEKTPOMArHUTHOM WHTYKIHH. JIEKTPOMArHUTHON  MHIYKIMU:  HCCIICAOBAHHE
[TpaBuio Jlenna. W3MEHCHHI 3HAYCHUS u HaTpaBJICHUS
DIIeKTPOTreHepaTop. Crioco6s1 WHIYKIIHUOHHOTO TOKa.
TIOJTyYCHUS MEKTPHUYECKON
SHEPruM. JNEKTPOCTAaHLIMM  Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIHUH.
Paszpnean 11. CeroBble siBaennus (15 4.)
3aKOoHBI Wcrounuku  cera.  Jlyuesas HaOJII0ICHHE c MOMOIIIBIO coxpanHbIX | https://resh.edu.ru/
pacrpocTpaHeHHS MoJieNib  cBeTa [IpsMonuHEHOe aHaJIM3aTOPOB  ONBITOB,  JEMOHCTPUPYIOIIUX
cgera. (6 4.) pacrpocTpaHeHHe CBeTa. 3aTMEHHS SIBJICHUE  TPSMOJIMHEHHOTO  pachpoCTpaHEHUs

Comama wu  Jlynsl. OrtpaxkeHue
ceera. [lmockoe 3epkano. 3akoH
oTpaxkeHHus cBera. [Ipenomienue
cBeTa. 3aKOH INPEJIOMIJICHUS CBETA.
ITonmHOE BHYTpEHHEE OTpakKeHUE
CBeTA. Hcnons3oBanue
BHYTPEHHETO OTpaKEHHUS B
ONTUYECKUX CBETOBOJIAX.

cBeTa (BO3HMKHOBEHHE TEHH M TOJYTEHM), U HUX
HMHTEpIpETalMsl C HCIOJIb30BAHUEM  ITOHATHUSA
CBETOBOTO J1y4a;

OOBSICHEHHE U MOJEIMPOBAHUE COJHEYHOIO H
JIyHHOT'O 3aTMEHU;

HCCIICIOBAHUE 3aBUCUMOCTH YIJIA OTPAXCHUS
CBETOBOTO JIy4a OT yIJIa [1aJCHNUs;

WU3Y4YeHHE CBOWCTB M300pak€HUS B IUIOCKOM
3epKajJle €  HCIOJIb30BAHMEM  CXEMAaTUYECKHUX
PUCYHKOB B TOM YHCJIE pelibe(HBIX;
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HaOJIIOIeHHE c
aHaJIN3aTOPOB U

IIOMOILIBIO
00BsICHEHUE

COXPAaHHBIX
OIIBITOB 1O

MOJyYCHUI0 M300paKEHUH B  BOTHYTOM H
BBIITYKJIOM 3€pKajiax;

HaOI0/IcHNE C IIOMOIIbIO COXPaHHBIX
aHAIM3aTOPOB U OOBSCHEHHE  ONBITOB IO

IIPEJIOMIICHUIO CBETA HA TPAHMILIEC PA3IIMYHBIX CPEL,
B TOM UYHUCJIE OIBITOB C IIOJHBIM BHYTPEHHUM
OTpaXEHUEM,

HCCIIEI0OBAaHKUE 3aBUCUMOCTH YIJIa IPEJIOMIICHHS OT
yria NaAcHHs CBETOBOIO JIyda Ha TIpaHULE
«BO31yX—CTEKIIO»;

paclro3HaBaHue SIBJICHUH OTpaXKCHUS u
IIPEJIOMIIEHUS CBETA B [IOBCEJHEBHOW KU3HU;
aHaM3 ¥ OOBSICHEHHE SBIEHUA OITHYECKOTO
MUPaXa;

pelleHrne 3agad ¢ HCIOJIB30BAHMEM 3aKOHOB
OTPaXKEHUs U MPEIOMIICHUS CBETA.

JluH3BI u JluH3a, XO04a Jydell B JIMH3E MOJTyYCHHE H300paKeHUit c nomotneio | https://resh.edu.ru/
OINITHYECKUE Ontuueckas cucrema. OnTuyecKue cobuparorielt 1 paccenBaromeil IMH3 (MpUMEHEHUE
puOopsI. (6 4.) npuOOpBI: ¢doTtoanmnapar, MpaBWJI MOCTPOCHUS H300paKEHHH € IOMOIIbIO
MHUKpPOCKOII M TeJlecKon. [1a3 kak JIMH3 Ha TOTOBBIX YepTEXkax);
ONITUYECKast cucrema. ompeneneHue  (OKYCHOTO  pACCTOSIHHS |
ban3opykocTs 1 1a1bHO30PKOCTb. OINITUYECKOH CHIIBbI cOOMparoIeil TMH3BL;
aHalM3 YCTPOMCTBA W MNPHUHIMUIIA JEHCTBUS
HEKOTOPBIX OINTHYECKUX npuOOpOB:
(doTtoanmapara, mMukpockona, teneckona (MC —
OuoJIorusi, aCTPOHOMHUS);
aHaJN3 SBIICHUN OJIM30PYKOCTH U JTATbHO30PKOCTH,
npuHiuna aevicrust oukos (MC — Guonorus).
Paznoxenue Pasnoxxenue Oemoro cBera B HaOJI0IcHHE c MOMOIIIBIO coxpanHbIX | https://resh.edu.ru/
O6emoro cBeta B CHEKTP. OnbITHI HrroToHa. aHaJIM3aTOPOB Pa3JI0KEHUs OEJIOro CBETA B CIIEKTD;
cnektp (3 4.)
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CrnoxeHue CIEeKTpalbHbIX I[BETOB.
Hucnepcus ceera.

HabroAeHNe C MTOMOIIBIO COXPaHHBIX
aHaM3aTOPOB M OOBSCHCHHWE  OIBITOB IO
MOJTyYeHHUI0 OeNoro CBETa MpPU CIIOKEHUHM CBETa
pa3HBIX [IBETOB;

MpOBEJIEHUE U  OOBSICHEHHWE  OMBITOB IO
BOCIIPUATHIO  IIBETa  NPEIMETOB  HpU  HUX
HaOJII0JICHUHU Yepe3 IBETOBbIE (PHIILTPHI (IIBETHHIC
OYKH).

Pa3zgen 12. KBaHTOBEI

e sipjenus (17 4.)

Hcnyckanne u
IOTJIOIIEHHE  CBETa
aToMoM. (4 4.)

OnBbITHL. Pesepdopna u
IJIJAHETapHasT  MOJENIb  aTroMa.
Mopens aroma bopa. Hcnyckanue
M TIOIJVIOIIEHHE CBETa AaTOMOM.
KBantbl JInHevaThie CIEKTPHI.

oOcyxneHue uLenu omnbIToB Pesepdopna 1o
HCCIIEIOBAaHUIO aTOMOB, BBIJBUKEHHE TUIIOTE3 O
BO3MOJKHBIX PE3YJIbTaTaX ONBITOB B 3aBUCUMOCTH
OT  IPEANoNaraéMoro  CTPOCHHS  aTOMOB,
¢dbopMyIMpoBaHHE BBIBOJOB M3  PE3Yy/IbTaTOB
onbIToB OOCYX/1€HNE IPOTUBOPEUNH JIAHETAPHON
MOJIeJIM aTOMa U OCHOBAaHMHU U1 runotessl bopa o
CTallMOHAPHBIX OpOUTaX AIEKTPOHOB;
HabmroeHne C MIOMOIIBIO COXPaHHBIX
aHAJIN3aTOPOB CIUIOIIHBIX U JMHEHYATBIX CIIEKTPOB
U3JIy4EHUs Pa3JINYHbIX BELLECTB;

00BsICHEHHE JIMHENYAThIX CIEKTPOB U3JIyUEHHUSI.

https://resh.edu.ru/

Crpoenue
aToMHOTrO sipa. (6

9.)

PannoaktuBHOCTh Anba-, 6eTa- u
ramma- u3nydeHusa. CTpoeHue
aTOMHOTO  sijpa. Hyxnonnas
MOJIe]Tb aTOMHOTO sipa. M30TOIEbI.
PagunoakTuBHBIE — TpeBpaIICHUS.
Ilepuon momypacnana. JledicTBus
pPaJIMOaKTUBHBIX W3Iy4YeHUH Ha
JKUBBIC OpPTraHU3MBI.

00CYXJIeHUE BO3MOXKHBIX THUIIOTE3 O MOJCIAX
cTpoeHus siapa. OnpesesieHHe COCTaBa siaep IO
3aJJaHHBIM MacCOBBIM U 3apsAI0BBIM YUCIIaM U IO
MOJI0KEHHIO B TICPHOINIECKON CUCTEME IJIEMEHTOB

(MC — xumus);
aHaJIN3 U3MEHECHHSI COCTaBa SJIPa U €T0 IMOJIOKCHHS
B MePHOINIECKON cucTeMme npu

a-paaroaktuBHOCTH (MC — xumus);
UCCIIEIOBAaHHE TPEKOB a-4acTHUI[ IO T'OTOBBIM
dhoTorpadusiM WM MOACIISIM;

https://resh.edu.ru/
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oOHapyXeHHE U U3MEPEHUE paJraluoHHOro (hoHa

C IIOMOIIIBIO JA03UMCETpa, OLICHKa €ro
MHTCHCUBHOCTH,
aHaJIu3 OHOJOrMYECKUX PI3MCH€HI/II>'I,

MIPOUCXOJSIINX MO JIEHCTBUEM PATUOAKTUBHBIX
m3nyderuit (MC — Guosnorus);
WCIIOJIb30BAHNUE PAIMOAKTUBHBIX U3ITyYCHUH B
meaunuae (MC — Ouosorus).

S nepHble peakuum.
(7 4.)

S nepHblie peaKkuuu. 3aKoHBI
COXpaHEHUus 3aps110BOTO u
MacCOBOI'O YMCEJ. DHEpPrus CBS3U
aToMHbIX saep. CBs3p Maccel U
sHepruu. Peakuum cuHTE3a H
JIeIeHUs sanep. Hcroununku
sHeprun ConHua u 3BE31. SnepHas
SHEPreTHKa.

pelieHre 3ajad  C HCIOJIb30BAaHMEM 3aKOHOB
COXPaHEHMsI MAacCOBBIX M 3apsAJO0BbIX YHCENl Ha
ONlpe/IeJIEHUE pe3yNlbTaTOB SACPHBIX PEAKIUL;
aHaJlM3  BO3MOXHOCTH WJIM  HEBO3MOXKHOCTH
SIZIEPHOM pEAKLINH;

OLIEHKA 3HEPruM CBSA3M SAEp C MCIOJIb30BaHUEM
bopmybl DIHIITEHHA;

o0cyxieHue HEePCIEKTHB UCIOJIb30BAHUS
YIPaBISEMOT0 TEPMOSIIEPHOTO CUHTE3A;
00CyXJIeHHE MPEUMYLIECTB M HKOJOTHYECKUX
npo0JieM, CBSI3aHHBIX C sAAepHoi sHepreTrkoit (MC
— DKOJIOTHS]).

https://resh.edu.ru/

IloBTOpHTE/IHLHO-0000

AU MoayJb (S 4.)

Cucrtematuzanus u
00oO01IeHe
PEIMETHOTO

CoZIep KaHuUs u
OTbITa
NesITeTbHOCTH,
pUOOPETEHHOTO
npu N3y4eHUH
BCETO Kypca
buzuku

O06o0011eHnEe coepKAHUS KaX10T0
U3 OCHOBHBIX pa3lieloB Kypca
buzuku: MEXAaHUYECKHE,
TEIUIOBBIE,  DJIEKTPOMAarHUTHBIE,
KBaHTOBbIE sBieHUs. HayuHbli
METO/I TO3HAHUSI U €T0 peain3alus
B (U3HYECKHX HCCIIEIOBaHUSIX.
CBs3b QU3MKM U COBPEMEHHBIX
TEXHOJIOTUH B 00jacTu mnepeayu
uH(popMaluuy, SHEPreTHKE,
TpaHCIIOPTE.

BBIMOJIHEHUE Y4YEeOHBIX 3aJaHui, TpeOyromux
ACMOHCTpalnn KOMHGTGHTHOCTGﬁ,
XapaKTEePU3YIOLIUX €CTECTBEHHOHAYYHYIO
T'paMOTHOCTE: NPHUMCHCHUSA ITOJTYUCHHBIX 3HAHUH
JUI HAY9HOTO OOBSICHEHUS! (PU3UYECKUX SBJICHUH B
OKpPY’Karollled IPUPOJE U MOBCETHEBHOM KU3HHU, a
TaKXKe BBIABICHUS (U3NYECKHX OCHOB psfa
COBPEMEHHBIX TGXHOHOFHﬁ; IIPUMCHCHU A
OCBOCHHBIX DJKCIEPUMEHTAIBHBIX YMEHUH U
HUCCJIe10BaHUA (1)H31/I‘—I€CKI/IX HBJ’IGHHfI, B TOM 4YHCJIE
JUIL  TPOBEpKM  TUIIOTE€3 U BBIABJICHUSA
3aKOHOMEPHOCTEN;

https://resh.edu.ru/
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® peuieHME pPAcUETHBIX 3aJa4, B TOM 4HCIIE
MPEANOJIaraloIuX HCIOJIb30BaHHE (H3HMUECKOM
MO/IEJIA ¥ OCHOBAaHHBIX HA COJIEPKAHUH PA3THUHBIX
paszenoB Kypca Gpu3nuku;

® BLBIIIOJIHCHUEC n 3aimTra T'pYIIIOBBIX 501041
WHIUBUIYaIbHBIX  TPOEKTOB,  CBSI3aHHBIX  C
coJiepKaHueM Kypca (DU3HKH.
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