BAPUAHT 4.2

PabGouasi nporpamma no y4ye0HOMY nmpeaMeTy
«Du3uKa»
(na1s1 8-10 ky1accoB 001Ie00pa3oBaTEIbHBIX OPraHU3 AN

HA YPOBHE OCHOBHOI'0 00111er0 00pa30BaHUA)



COJEP)KAHME

[TOACHUTEJIBHASA 3ATINCKA 3
OO0mast xapakTepuCcTHKa yaeOHOTO TIpenmera « Du3nuKay 3
[enu n3yuenus yueOHoro npeamera « Dusukay 4
MecTo yuebHoro npeamera «Pusrka» B yueOHOM IIJIaHE 3)
COJIEP’)KAHUE YUEBHOI'O ITPEJIMETA «®DU3UKA» 5
8 KIacc 5
9 kiace 8
10 kmacc 11
[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHM A YUEBHOI'O ITPEIMETA
«OU3NUKA» 16
JIngHOCTHBIE PE3yIbTATHI 16
MeranpenMeTHbIe pe3yJIbTaThI 17
[IpenmeTHBIE PE3YNHTATHI 20
8 Kiacc 20
9 xnacc 22
10 kmmacc 25
TEMATHUYECKOE INTAHUPOBAHUE T10 ITPEAMETY «®U3UKA» 29
8 Kiacc 29
9 knacc 35

10 xacc 41



INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mno mpenvery «®Puszuka» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI COCTaBj€HAa HAa OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yJibTaraM
OCBOEHUSI Ha 0a30BOM ypOBHE OCHOBHOM 00pa30oBaTENbHON MPOTPAMMBI OCHOBHOTO
obmero oOpazoBanus, mpeactaBieHHbix B DOI'OC OO0, ®denepanpHOI
aJanTUPOBAHHON 00pa30BaTEIbHON MPOrPaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs AJis
cmaboBumsnmx odOywaromuxcs (Bapuant 4.2 ®AOII O0O0), a Takxke ¢ y4éToM
®OenepanpHOil pabouedt MporpaMMbl BOCIHMTAHHMS W KOHUENIUU TMPErnojaBaHus
yueOHoro npenmMera « Puznkay.

Copepxanue mnporpamMmbl 10 (U3MKE HANpaBIeHO Ha (popMHUpOBaHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYyYaloIUMXCsl M OpTraHu3alUi0 H3yYeHUs
Gbu3MKM Ha JEATEIBHOCTHOW OCHOBe. B mporpamMme 1o (u3MKE YYUTHIBAIOTCS
BO3MOKHOCTH ydeOHOoro mnpeaMera B peanusauuu TpebdoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JINYHOCTHBIM U METaNpeAMETHBIM pe3yjbTaTaM OOY4YEeHMsI, a TaKxkKe
MEXMPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHuUs.

[Tporpamma 1o ¢pu3KKe ycTaHABIMBAET pacipeielieHne y4eOHOro MaTepuraa mo
rogamM oOydeHus: (IO Kjaccam), NpeajiaraeT MPUMEPHYI0 TOCJIEeI0BaTEIbHOCTh
M3YYEHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COJIEpPKaHUs U yUETe

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

OO0mas xapakrepucTuKa y4eOHOro npeamera «@usnka»

Kypc ¢usnku — cuctemooOpa3yronuil s eCTeCTBEHHOHAYUYHbIX YUYEOHBIX
MPEJAMETOB, TTOCKOJIbKY (DU3UYECKUE 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB U SBJICHUI,
M3y4YaeMbIX XHUMHEH, Onosorueil, actrpoHoMuend u gpuznueckoi reorpadueii. dGuszuka
— 3TO IPEAMET, KOTOPBIA HE TOJIBKO BHOCUT OCHOBHOM BKJIA/l B €CTECTBEHHOHAYYHYIO
KapTUHY MUPA, HO U MPEAOCTABIISIET HauboJee ACHbIe 00pa31bl IPUMEHEHHUS HAyYHOTO

METOJa IIO3HaHUuA, T € crocoba IMOJIYUYCHUA JOCTOBCPHBIX 3HAHUU O MHUpPC. HaKOHeH,



¢u3MKa — 3TO MpeaMeT, KOTOPbIA HapsAay C JPYTMMH €CTeCTBEHHOHAYyYHBIMU
npeaMeTaMu JOJDKeH JaTh oOydarouuMmcsi TMpeCcTaBiIeHUE 00 YBIEKATEIbHOCTH
HAay4YHOTO UCCIICIOBAHUS U PAJIOCTU CAMOCTOATEIIBHOTO OTKPBITHSI HOBOTO 3HAHUS.

Opna w3 riaaBHBIX 3a7a4 (U3MYECKOro oO0pa3oBaHUsA B CTPYKType O0OIero
oOpa3oBaHMsI COCTOMT B (DOPMHUPOBAHWH ECTECTBEHHOHAYYHOW TPAMOTHOCTH U
HMHTEpEeca K HayKe Yy OCHOBHOM Macchl 00Y4YaroIIMXCsl, KOTOPBIE B JaJbHEUIlIEM Oy IyT
3aHATHL B CaMblX pa3HooOpasHbIX cdepax AesTenbHocTH. Ho He MeHee BakHOU
3a/1a4eil SIBNSETCS] BBISIBIICHHE M MOJTOTOBKA TAJIIAHTIIMBBIX MOJOJBIX JIIOAEH ISt
POJOJDKEHUsT o0pa3oBaHUs W JalibHeWed npodecCuOHaNbHOW JESTENbHOCTH B
00JIaCTH €CTECTBEHHOHAYYHBIX HCCJICIOBAaHUM W CO3JaHUM HOBBIX TEXHOJIOTHM.
CoriacHO  OpPUHATOMY B  MEXKIYHAapOAHOM  COOOILECTBE  ONPEAEIICHUIO,
«EcTecTBeHHOHAay4YHasi TPaMOTHOCTb — OTO CIIOCOOHOCTh 4YEJOBEKa 3aHUMATh
AKTUBHYIO TPaXIAHCKYIO TMO3UIMI0 10 OOIIECTBEHHO 3HAYMMBIM BOIPOCAM,
CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, M €ro TOTOBHOCTh MHTEPECOBATHCA
€CTECTBEHHOHAYYHBIMU UACSIMH.

Hay4yHo rpamMOTHBIN Y€JIOBEK CTPEMHTCSl y4aCTBOBAaTh B apryMEHTHUPOBAHHOM
o0cyx1eHnH MpoOJIeM, OTHOCSAIIUXCS K €CTECTBEHHBIM HayKaM U T€XHOJIOTUSIM, YTO

TpeOyeT OT HETO CIAEAYIOUIUX KOMIIETEHTHOCTEN:

° HAay4YHO OOBSICHSITH SIBJICHHA,
° OLCHUBATH U ITIOHUMATb OCOOECHHOCTH HAaY4YHOI'O UCCJICAOBAHN,
° HHTCPIIPECTUPOBATE AAHHBIC M HCIIOJb30BATL HAYYHLIC JOKA3aTCIILCTBA

JUTSI TIOJTYY€HUS BBIBOJIOBY.

N3yuenne (Qu3uku crocoOHO BHECTH pEIIAONINK BKJIaa B (QopMuUpoBaHUE
€CTECTBEHHOHAYYHOH TPaMOTHOCTH 00YYaIOIHUXCS.

KoppeknnonHo-pa3BUBaOmMUi MOTEHIIMA ydeOHOoro mpeamera «Dusnkay
obecrieynBaeT TMPEOAOJCHUS]  OOyYArONIUMUCS  CICAYIOMMX  CHEeIU(PUISCKUX
TPYJIHOCTEMN, 00YCIIOBJIEHHBIX CIa00BHUICHUEM:

. OTCYTCTBHE€ Y  TOJABIAIONIETO  OONBIIMHCTBA  OOYYAIOIIMXCS

BO3MOKHOCTH CaAMOCTOATCIIBHO U 6BICTpO BBISBJIATD IIPU3HAKU (1)PI3I/I‘I€CKI/IX O6’[>CKTOB,



yYCTaHaBJIMBATb PE3YyJbTaThbl U OCOOCHHOCTH ITPOTCKaHUA (i)I/ISI/I‘ICCKI/IX mpoueccoB €
ITOMOIIBIO 3PCHUSA;
. 3aMCOJICHHOCTh H (bpaFMeHTapHOCTB BOCIIPpUATHUA, HCBO3MOKXHOCTD

CJIOCTHOI'O BOCIIPUATHA PALA O6’bCKTOB;

. Hec(OPMUPOBAHHOCTH UM UCKAXKEHHOCTH psijia MPeACTaBICHU;

. HUA3KHM YPOBEHb DPA3BUTHS MEJIKOM MOTOPHUKH, 3PUTEIBHO-MOTOPHOU
KOOPJAMHALNN;

. Y3KHH KPYTro30p U HEOCTATOYHBIN JIJIs1 OMUCAHUS PU3NIECKUX OOHEKTOB,

HPOIIECCOB U SABJICHUMN CIIOBApHBIN 3arac;
. 0eTHOCTh BOOOpaKEeHUSI.
[TpeononcHue yka3aHHBIX TPYIHOCTEH JTOJDKHO OCYIICCTBIIATHCSA Ha KaXKIOM

YPOKEC YUHUTCIICM B IIPOLCCCC I'PaMOTHO OpFaHHSOBaHHOﬁ KOppCKHHOHHOﬁ pa6OTI)I.

Hean uzyuyenus yueoHoro npeamera «Ousuka

[enu nzyuenust yueoHoro npeamera « Ou3nkay Ha ypoBHE OCHOBHOT'O OOIIETO
0o0pa3oBaHu:

. npuoOOpeTeHNe HMHTEpeca M CTPEeMJICHUS OOydYarolMXci K HaydYHOMY
M3YUYCHHIO TIPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE NPEICTABICHUN O HAYYHOM METO/IE MO3HAHUS U (DOPMUPOBAHKE
HCCIIEIOBATENbCKOTO OTHOIIEHUS K OKPY’KAIOIIUM SIBIICHUSIM;

. dbopMupoBaHHEe HAy4YHOTO MHPOBO33PEHMSI KaK pe3yjbTara H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHrEe MPECTABIECHUNA O POJIU (PUUKHU U1 PA3BUTHUS IPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHUI;

. pa3BUTHE  TPEACTABICHUA O  BO3MOXHBIX  cdepax  Oymymiein
npodeCCUOHAIBHOW  ACSATENBbHOCTH, CBS3aHHOM ¢  (U3MKOM, TOATOTOBKA K
JajabHenIeMy 00yUYeHHIO B 9TOM HaIlpaBJICHUH.

JlocTmxeHre STUX Leled Ha YpPOBHE OCHOBHOTO oOOWIEro o0Opa3oBaHusA

obecrieunBaeTCs pelIeHreM CISAYIONNX 3a/1a4:



. OpuoOpeTeHne 3HAHUW O JAMCKPETHOM CTPOEHUHM BEILECTBA, O
MEXAHUYECKUX, TEIUIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. NpUOOpETEHNE YMEHUI OMUCHIBATD U OOBIICHITH (PU3NUYECKUE SIBICHUS C
UCIOJIb30BaHUEM IOTYUEHHBIX 3HAHUH;

. OCBOCHHME METOJOB PEIICHHsS MPOCTEHIIMX pacyeTHbIX 3a7ady ¢
MCIIOJIb30BaHNEM (DU3HUECKUX MOJIETICH, TBOPUECKHUX U MPAKTUKO-OPUEHTHUPOBAHHBIX
3ajady;

. pa3BUTHE YMEHUI HAOII0JaTh IPUPOIHBIC SIBJICHUS U BBHITIOIHATH OTBITHI,
1abopaTopHble pabOThl U SKCIEPUMEHTAIBHBIE HCCIIEIOBAaHUS C HCIIOJIb30BAHHEM
U3MEPUTENIbHBIX TPUOOPOB;

. OCBOEHHE IPUEMOB PabOThI ¢ HH(pOpMaUER PU3NIECKOTO COAEPIKaHNUA,
BKJIOYass MH(POPMAIMI0O O COBPEMEHHBIX JOCTHXKEHUSIX (U3UKH; aHalIu3 H
KPUTHUYECKOE OLICHUBaHUE UH(OpMAIUY;

. 3HAKOMCTBO cO  chepamu  npodecCuoHaIBHON  JESITEIBHOCTH,
CBSI3aHHBIMH C (U3UKONH, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUAX (PU3UUECKON HAYKH.

KOppCKHHOHHLIe 3aJa4n:

. Pa3BuTtne 3pUTENBHOrO, 3PUTEIBHO-OCS3aTEILHOTO U CIYXOBOTO
BOCIIPUSITHS.

. Pa3BuTHE NpOU3BOJILHOIO BHUMAHHUSL.

. PazBuTHe u KOppeKLUs TaMATH.

. Pa3BuTHE M KOPPEKLNS MBICIUTENBHON NESITETbHOCTH.

. [Ipeononenue BepOanusma.

. Pa3BuTre MOHONIOrHYECKOW pEUH.

. OOorareHue akTUBHOTO U TTACCUBHOTO CIIOBapsi, (GOPMUPOBAHNE HOBBIX
TMOHATHUM.

. dopMHUpOBaHUE HABBIKOB 3PUTEIBHOTO, 3PUTEIBLHO-0CS3aTEIBHOTO U

CJIYXOBOI'O aHaJIn3a.



. dopMHpPOBaHUE HABBIKOB OCSI3aTEIbHO-3PUTEILHOTO OOCIEeNIOBAaHUSI W
BOCIIPUATHS IIBETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) pelbeHBIX H300paKeHUI
(wnTrocTpanui, cXxem, MaKeTOB, YePTEKHBIX PUCYHKOB, TPa(hUKOB | T.11.).

. DopMHUpPOBaHUE CTICIIUATBHBIX TPUEMOB OOCIICIOBAHUS M M300paKEHUS
M3Y4aeMbIX 00BEKTOB TOCTYITHBIMH CIIOCOOAMH.

. dopMupoBaHuE, YTOYHCHHE WJIM KOPPEKIHsS TPEICTABICHUNA O

MpcaMeTax U Impoucccax Opr}KaIOHICﬁ ﬂCﬁCTBHTCHLHOCTH.

. Pa3BuTne MenKoW MOTOPUKH U 3PUTENBHO-MOTOPHOM KOOPAUHALMU.
. CoBepUICHCTBOBaHME  YMEHMS  3PDUTCIIBHOM  OPUEHTUPOBKH B
MHUKPOIPOCTPAHCTBE.

Mecto yueOHOro npeamera « ®u3nka» B y4eOHOM ILIaHe

B cootBerctBum ¢ ®I'OC OO0 du3zuka sBisieTcst 00s13aTeIbHBIM IPEAMETOM Ha
YPOBHE OCHOBHOro oOmiero oOpa3zoBaHus. JlaHHas mporpamma MpeaycMaTpUBaeT
u3yuyeHue pU3MKU Ha 6a30BOM ypoBHE B 00beMe 238 yacoB 3a Tpu roga (Bapuant 1
AOOII OOO0) - oOyueHwusi 1o 2 yaca B HEACNIO B 7 U 8 Kjaccax v Mo 3 4 B HEJEo B 9
kiacce. Bapuant 2 AOOOII OOO - o0ydenus 1o 2 yaca B Hezelnto B 8 U 9 kiaccax u

o 3 4 B Henenro B 10 kitacce.

COAEPKXAHUE YYEBHOI'O ITPEIMETA «®U3UKA)»»
8 ki1acc

Pazges 1. ®u3uka u ee poJib B IO3HAHUHN OKPY:KAKOIIEr0 MUPA.

®uznka — Hayka o npupoze Asnenus npupoasl (MC1) Ouznueckue ABICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BenuuyuHbL. 3mepenue ¢usnueckux BenuduH. Duznyueckue
npuoopsl. [lorpenrHocts u3mepeHnit. MexxryHapoHasi CUCTEMa €AMHMUII.

Kak ¢usuka u jApyrue ecTECTBEHHblE HAyKWM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAy4YHBIE METOJ TO3HAHUS: HAOJIOJEHHWE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJBMKEHUE TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIMOTE3, OObICHEHHE

Habro1aemMoro sBieHus. Onucanne GU3NIECKUX SBJICHUH C TTOMOIIBIO MOJEIICH.



JlemoHcTpanuu.

1. MexaHuveckue, TEIJIOBbIe, AJIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC
SIBJICHUSL.
2. duznueckre NpuOOPHI U Mpolieypa NpSIMbIX U3MEPEHUN aHAIOTOBBIM U

1 (POBBIM IPUOOPOM.

JlaGopaTopHbIie pabOTHI U OTIBITHI.

1. Omnpenenenue UEHbI IeJICHUs IIKaJIbl U3MEPUTENLHOTO Tprbopa.

2 N3mepenne paccTosTHUM.

3. N3mepenne ooObema KUIKOCTH U TBEPAOTO TeNa.

4 Omnpenenenue pa3MepoB MabIX Tell.

5. N3mepenne TeMriepaTypbl MPHU MOMOIIX JKHJIKOCTHOTO TEPMOMETpa H
JaTYMKA TEMIIEPATYPHI.

6. [TpoBeneHMe WCCIIEIOBAHUS IO TIPOBEPKE TUITOTE3BI: JAITBHOCTh IOJIETA
mapuKa, OpOIIeHHOT0 TOPU30HTATILHO, TEM OOJIbIIe, YeM OOJIBIIIE BEICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUN BellleCTBA.

CTpoeHme BelecTBa: aTOMBI K MOJIEKYJIBI, UX pa3Mepbl OTBITHI, JOKA3BIBAIOIIIHE
JUCKPETHOE CTPOCHHE BEIIECTBA.

JlBmwkenne dyactuil BemecTBa CBsI3b CKOPOCTH JABWKCHHUS YacTHI[ C
temnepatypoit bpoyHoBckoe nBwxkeHue, auddysus BzaumonpeicTBue 4YacTHIL
BEII[ECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHbIE COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPABIX
(kpucTayinyeckux) Ten. B3auMocBsI3b MeXAy CBOWCTBAMHM BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U HUX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHBIX COCTOSTHUIA BOJIBI.

JlemoHCTpanuu.

1. Habmnronenue 6poyHOBCKOTO ABUKEHUSI.

2. Habmonenue nuddysumn.

3. HaGnronenue  siBneHuil, OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH
OTTAJIKMBAaHUEM YAaCTHII BEIIECTBA.

JlaGopatopHbie paObOTHI U OMBITHI.



1. OHCHKa ArnaME€Tpa aroMa MCTOAOM PAIOB (C HCIIOJIB30OBAHHUEM

dbortorpaduii).
2. OnbITel 1O HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
3. OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Pazpnen 3. /IBm:keHne 1 B3aMMOI€MCTBHE TeJl.

Mexannueckoe naBUkeHUE. PaBHOMepHOE U HEPAaBHOMEPHOE JBHXKCHHE.
Cxopoctb. CpenHsii CKOpOCTh IIPU HEPAaBHOMEPHOM JBIKEHMHM. Pacyer myTtw u
BPEMEHU JABUKCHUS.

SBneHne wuHepUMM. 3aKOH HMHEPLUHU. B3auMopaeicTBHe Tenm Kak NpUYMHA
M3MEHEHHS CKOPOCTHU JBUKEHHUS Tell. Macca kak Mepa HHEpTHOCTH Tena. [lmoTHoCTh
BelecTBa. CBsA3b MIIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IMHHIIE 00beMa BEIIECTBA.

Cuila kak XapakTepUCTHMKa B3auMojiercTBus Ted. Cuina ynpyroctd M 3aKOH
I'yka. M3mepeHue cuiibl C MOMOINBIO JUHAMOMETpA. SIBIIEHHWE TSITOTEHUSI W CHUia
Tsokectd. Cuna Tsbkectw Ha Apyrux maHetax. (MC) Bec tenma. HeBecoMocTs.
CnoxeHue cui, HalpaBJICHHBIX MO OJHOW IpsiMoi. PaBHozelcTByromas cwi. Cuia
TpeHus. TpeHue CKoJbXKEeHUs U TpeHue nokos. Tpenne B npupoje u texuuke. (MC)

JlemoncTpanum.

1 Ha0mronenne MeXxaHHUECKOro ABMKEHUS Tea.

2 N3mepenne ckopoCTH NPSIMOIMHEUHOTO JBUKEHHUS.

3 Habmronenue ssBIeHUsI HHEPITUH.

4, Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU Tell.

5 CpaBHeHHE Macc 10 B3aMMOJICVCTBUIO TEI.

6 CrnoxeHue cull, HalpaBJICHHBIX IO OJTHOW MPSMOM.

JlaGopatopHbie pabOTHI U OMBITHI.

1. Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBUKEHUS (IIIapUKa B )KUJIKOCTH,
MOJIETH JIEKTPUIECKOTO aBTOMOOMIIS U T.11.)

2. OrnpeneneHre CpeIHE CKOPOCTU CKOJBXKEHUsI OpycKa WIM IapukKa o
HAKJIOHHOM TUIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPAOTO Tea.



4, OnbITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (Iedopmariin)
PY>KUHBI OT TPUIIOKEHHOU CHUJIBI.

5. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBKEHHS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. JlaBjieHue TBePABIX TeJl, ) KUAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIIIEHUS U yBEJIMUYEHUs naBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJIeHHMsI ra3a oT oObeMa, TemmepaTypel. [lepenaua naBieHus
TBEPABIMU TEJIaMH, >XKUAKOCTSIMU M razamu. 3akoH I[lackansa. I[lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJICHHUS KUIKOCTH OT IIyOMHBL. [ Mapocratmyeckuii
napajaokc. Coobraronuecs: cocysl. ['mapaBimnyeckre MEXaHU3MBbl.

Atmocepa 3eman u arMmocepHoe aAaBieHue. lIpUuMHBI CylecTBOBaHUS
BO3yIIHOW o00osiouku 3emau. OmnbeiT Toppuuennu. M3mepenue aTmoc@epHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EpPHOTO JaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 n13MepeHus aTMOC(EPHOTo TABJICHHUS.

JelicTBue *KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO BbITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormniaBanue.

JlemoHCTpanum.

1 3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIepaTyphl.

2 Ilepenaya naBneHus KUAKOCTHIO U Ta30M.

3 Coobmiaromuecs: CoCy/Ibl.

4, I'mapaBnnueckunii mpecc.

5 [IposiBieHue neicTBUS aTMOCPEPHOTO TABICHUS.

6 3aBUCUMOCTh BBITAIKUBAIONICH CHIJIBI OT 00beMa MOTPYKEHHOW 4YacTh
TeJa U MIIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BRITATKUBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcaoBue naBaHus Tell: IJIABAHWE WM MOTPY>KEHUE Tell B 3aBUCUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEH Teja U )KUIKOCTH.

JlaGopatopHbie pabOTHI ¥ OTIBITHI

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

B X KMIKOCTDb 4aCTH TCJIA.
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2. OnpeneneHue BBITAIKUBAIONICH CWIbl, JEWCTBYIOIIEH Ha TeJoO,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBHUCHMMOCTH BBITAJKUBAIOIICH CHJIbI, JAEMCTBYIOIIEW Ha
TEJIO B KUIKOCTH, OT MACChI TeNa.

4, OneITBl, JEMOHCTPUPYIOLIIUME 3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIBL,
JEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00beMa MOTPYyKEHHOM B )KUJIKOCTh YaCTH TeJa
Y OT IUNIOTHOCTHU KUJKOCTH.

S. KoncTpynpoBanne apeomerpa WM KOHCTPYMPOBAHUE JIOAKA U
ONPENEIICHUE €€ TPY30IIOABEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTH. JHePrus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTbie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusd pbiuara. [IpuMmeHeHune npaBuiia paBHOBECHS pbluara K OJIOKY. «30J10TOe
npaBuio» mexanuku. KIIJ[ mpocTteix MexaHu3moB. IIpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUMAJIbHAs  DHEPIHUS.
IIpeBpalieHre OAHOTO BHJIa MEXaHUYECKOW SHEPIUH B APYrod. 3aKOH COXPAaHEHUs
DHEPIrUU B MEXAHHUKE.

JleMoHCcTpanuu

1. [Iprmepsl IPOCTHIX MEXAHU3MOB.

JlaGopatopHbie pabOTHI U OMBITHI.

1. Omnpenenenre pabOThl CHIIBI TPEHUS TIPU PABHOMEPHOM JBMKEHUU Tella

110 FOpHBOHTEUIBHOfI ITOBCPXHOCTH.

2. HccnenoBanue yciioBUil paBHOBECHS pblyara.

3. N3mepenue KIIJ[ HakIIOHHOW MIIOCKOCTH.

4. N3yyeHne 3aKoHa COXpaHEHUSI MEXAaHUYECKON SHEPTUH.
9 knace

Pasznea 6. TensioBbie SIBJICHUSA.
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OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO KWHETUYECKOM TEOPUH CTPOCHMUS
BeliecTBa. Macca W pa3mepbl aTOMOB M MOJEKyJd. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO KHUHETUYECKOM TEOPHUHU.

Mopnenu TBepAOro, SKHAKOTO M Ta3000pa3HOrO0 COCTOSIHMI  BEIIECTBA.
Kpucrannmueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KHJIKOCTEH U
TBEpABIX TE€JI Ha OCHOBE IOJOKEHUHA MOJEKYJISIPHO KHHETHYECKOW TEOpHH.
CmauuBaHMe ¥ KanWJUIApHBIC sIBJICHUS TerioBoe paciiupeHue u cokaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBW)KECHHS
YacTHII.

Buytpennsis  snHeprusi. CnocoObl HU3MEHEHHS BHYTPEHHEW  DHEPruu:
TerJionepeaaya U coBepiieHne padoTsl. Buapl Temionepeaadn: TEIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyUYECHUE.

KonuvecTBOo TemyioThl. YienpHas TEIUIOEMKOCTh BellecTBa. TermnooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TeIIoBoro OanaHca. [InaBneHue u oTBepaeBaHue
KPUCTAJUIMUECKUX BEIIECTB. YJenbHas TemioTa IuiaBieHus. [lapooOpa3oBanue u
koHnaeHcanus. Mcnapenue. (MC) Kunenue. YnenbHas TemioTa mapooOpa3oBaHMUS.
3aBUCUMOCTh TEMIEpPaTyphl KHUIEHUS OT aTMOC(EepHOTo AaBieHHs. BrakHOCTH
BO3/lyXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Mpuniuner padoTel TemnoBbix apurareneit. KIIJ[ TermoBoro nBurarens.
TenoBble ABUTATENN U 3alUTa OKpyxatoiient cpenbl. (MC)

3aK0oH COXpaHEHUS U MPEBPAIEHUsI YHEPTUHU B TETTOBBIX Tporeccax. (MC)

JlemoHCTpanuu

1 HaOnronenue OpoyHOBCKOTO ABUKEHUSI.

2 Habmonenune nuddysun.

3. HabGnroneHue sBiacHUI cMauMBaHUS U KaITWJUTSIPHBIX SIBJICHHH.

4 Habnronenue TenioBoro paciuimpeHus Ted.

5. N3menenue naBieHus ra3a Mpu U3MEHEHUH 00beMa M HarpeBaHWH HIIU
OXJIQKICHHH.

6. [IpaBuna n3amMepeHus TeMIepaTyphl.
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7. Bubl Terutonepenayu.

8. OxJTaxIeHue TIPH COBEPIIICHUU PaOOTHI.

Q. Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.
10. CpaBHEHHE TEII0O EMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOmroaeHue KAIEHHUS.

12. HabGmropeHue mOCTOSHCTBA TEMITEpaTyphl MPH TIIaBJICHUH.
13. Mojenu TemIOBBIX IBUTATENEH.

JlaGopaTopHbIie pabOTHI U OTIBITHI.

1. OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHHUS.
2. OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIM caxapa.
3. OnpIThl 0 HAOIIOJEHUIO TEMJIOBOTO PACHIMPEHHS T'a30B, KUIAKOCTEH U

TBEPIBIX TEI.

4, Ornpenenenue JaBIeHUs BO3yXa B OalJIOHE HITTPUIIA.

5. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro
o0beMa M HarpeBaHUs WA OXJIAXKICHHUS.

6. [IpoBepka TrUMOTE3bl JIMHEMHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUUECKOMN TPyOKe OT TeMIiepaTyphbl.

1. HaOnronenne u3MeHeHUs] BHYTpPEHHEW SHEpPruu Tejla B pe3yJibTaTe
Terionepeaayu U padboThl BHEUTHUX CHUJL.

8. UccnenoBanue sBieHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOU H
ropsiueu BOJBI.

Q. Onpenenenue KOJMWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpH
TEIJI000MEHE C HArPEThIM METANTUYECKUM UITUHIPOM.

10. Ompenenenue yaeabHON TETUIOEMKOCTH BEIIECTBA.

11. HccnemoBanue mpoiiecca UCTapeHHUs.

12.  OmnpenenieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3IyXa.

13. Omnpenenenuie yaeabpHON TEIJIOTHI IJIABJICHUS JIbJA.

Pazgen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

13



Onexktpuzanusi Ted. JlBa poaa 3JEKTpUUECKUX 3apsalioB. BzaummoneicTBue
3apspKeHHBIX Tell. 3akoH KyioHa (3aBUCHMOCTh CHJIBI B3aMMOJICHCTBUS 3apsiKEHHBIX
TEJl OT BEJIMYUHBI 3aPSAJI0B U PACCTOSHUS MEXKIY TEIIAMH).

DnekTpruueckoe 1mnoje. HanpsikeHHOCTh aiekTpudeckoro mnojsd. [IpuHnun
CYyNEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu 35eKTpUYECKUX 3apsA/ioB. DJIEMEHTapHBIA AICKTPUUYECKUN 3apsil.
Ctpoenue aroma. [IpOBOTHUKM U TUAJICKTPUKU. 3aKOH COXPAHEHUS AJIIEKTPUYECKOTO
3apsja.

DJIGKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKA.
HMcTouyHrMKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B JKUJKOCTSIX U razax.

Onektpuueckas  1enb. Cuna  Toka.  DJIEKTPUUYECKOE  HAMNpPsKEHHUE.
ConpoTuBieHrE NPOBOJAHUKA. Y AEIBHOE COMMPOTUBIICHUE BelecTBa. 3akoH Oma s
yuacTtka nenu. [locienoBarenbHoe U napauiebHOE COCTMHEHNE TPOBOIHUKOB.

Pabora u MomIHOCTH 3JeKTpUYecKoro Toka. 3akoH Jxoyms— Jlenma.
DNeKTpUYECKUe LIENU U MOTPEOUTENN AIEKTPUUECKOM 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

ITocTostHHBIE MarHuTHL. B3anMoaeiicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOeE
noje. MarauTHoOE 1noJie 3eMJIM 1 €ro 3Ha4YeHUe JJIs )KU3HU Ha 3emiie. OnbIT DpcTena.
MarsuTtHoe T0JI€ 3JIEKTPUYECKOro Toka. [[pumMeHeHne 3J1eKTpOMarHuTOB B TEXHUKE.
JlelicTBHE MAarHUTHOTO TOJIS1 HA MPOBOHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSIHHOTO
ToKa. lcnonb30BaHuEe »dIEKTPOABUTATENIEM B TEXHUYECKUMX YCTPOMCTBAX M HA
TPAHCIIOPTE.

Onbitel @apanes. SABneHue snekTpomMarHuTHOW MHAyKuuU. [IpaBuio Jlenna.
OnekTporeneparop. CrocoOb! MOTYUCHHS SJICKTPUICCKON dHEPTHH. IJICKTPOCTAHIINH

Ha BO300HOBJISIEMBIX HCTOYHHUKAX OHCPIruH.

JlemoHcTpauuu.

1. DJeKTpU3alus TeNl.

2. JIBa poa 2JIEKTPUYECKUX 3apsiIOB U B3aMMOJICHCTBUE 3aPSKEHHBIX TeEl.
3. Y CTpOUCTBO U IEUCTBUE EKTPOCKOIIA
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9HCKTpOCTaTI/I‘{€CKa$I HHAYKOWA.

3aKoH COXpPaHCHU:A SJICKTPHUICCKHUX 3aPAIT0B.
HpOBOI[HI/IKI/I H JTUBJICKTPHUKMU.

MOI[GJ'II/IpOBaHI/Ie CHJIOBBIX JIMHUM QJICKTPUICCKOI'O I10JIA.

M CTOUHUKH TTOCTOSTHHOT'O TOKA.

© ©o N o g B~

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

10. DnexTpuuyecKkuil TOK B )KUJIKOCTH.

11. T 'a30BwIil pa3ps.

12. HW3mepeHue cUibl TOKa aMIIEPMETPOM.

13. H3mepeHue 37IeKTPUIECKOTO HANIPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT u Mara3uH CONPOTHBIICHH.

15. BsauMmopeicTBUE NOCTOSIHHBIX MATHUTOB.

16. MopenupoBaHre HEBO3MOKHOCTH Pa3/IelIeHHUs TIOJI0COB MarHMTa.

17. MonenupoBaHHEe MAarHUTHBIX MOJICH TTOCTOSTHHBIX MarHUTOB.

18.  OmwIT Opcrena.

19. MarauTHOE 10JIe TOKa DJIEKTPOMAarHuT.

20.  [leiicTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21.  DHeKTpoaBUTATENb MIOCTOSTHHOTO TOKA.

22. HccnenoBaHue SBICHUS DICKTPOMArHUTHOW WHITYKITHH.

23.  Ombitel Dapages.

24. 3aBHCHMOCTb HAIpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHHA €ro
BO3HHKHOBEHHUSI.

25.  DIeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

JlaGopatopHbie pabOTHI U OMBITHI.

1. OnpITel MO HAOMIONEHUIO JJICKTPU3ALMUA TeJl HMHAYKIHEH W mpu
COTIPUKOCHOBCHHH.

2. HccnenoBanue MEWCTBHSA JJIGKTPUYECKOTO TIIOJS HA TPOBOJHUKHA U
JTUDJICKTPUKH.

3. COopka u npoBepka pabOThI ANIEKTPUIECKON LIETTH TOCTOSTHHOTO TOKaA.

4, W3mepenne u peryaupoBaHue CHIIbI TOKA.
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S. W3mepenue u peryiupoBaHue HANPSHKEHHUS.

6. HccnenoBaHue 3aBUCHUMOCTH CHIIBI TOKa, UAYLIETO Yepe3 Pe3UCTOp, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbITHI, JE€MOHCTPUPYIOIINE 3aBHCHUMOCTh AIIEKTPUYECKOTO
CONPOTHUBJIECHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIOLIAAM IONEPEYHOIO0 CEUYECHHS WU
Marepuana.

8. [IpoBepka mpaBmiia CIIOKEHMS HAINPSDKEHUH IpPU MOCIEA0BATEIbHOM
COEIMHEHHH JIBYX PE3HCTOPOB.

9. [IpoBepka mpaBwiia Uid CHJbl TOKA MpPU NApajuIeIbHOM COEAMHEHUU
PE3UCTOPOB.

10.  Ompenenenue pabOTHI AACKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmpeneneHue MOUIHOCTH DSJEKTPUYECKOIO TOKA, BBIACISIEMONM Ha
pe3ucrope.

12. HccnemoBaHue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIouKy, OT
HaNpsDKEHUS Ha HEW.

13.  Ompenenenue KIIJl narpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

15. HM3yueHue MarHUTHOTO TIONS TOCTOSHHBIX MAarHUTOB TPH  HX
00BEMHEHUY U Pa3/ICJICHUN.

16. HccnenoBaHue AeCTBUS 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.  OmbIThl, JIEMOHCTPHUPYIONIME 3aBUCHMOCTh CHIIBI B3aMMOACHCTBHS
KaTyIIKH C TOKOM U MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTyLIKE.

18.  M3yuenue nedCTBUS MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KonctpynpoBaHue u u3yueHUe padOThI SJIEKTPOABUTATEIS.

20. Usmepenue KII/] anekTpoaBuraTeibHON yCTAaHOBKHU.

21.  OmnbITBI TO WCCIEIOBAHUIO SIBICHUS JIIEKTPOMATHUTHOW WHIYKIUU:

HCCICOAOBAHUC U3MEHCHUM 3HAYCHUS U HampaBJICHHUA MHAYKIXMOHHOT'O TOKA.

10 kaacce

Pa3znea 8. Mexannueckue siBJICHHUS.

16



Mexannueckoe nBukeHue. MarepuanbHasg Touyka. (Cucrema OTCYeETa.
OTHOCUTENIBHOCTh MEXaHMYECKOTO JBWXKEHHUsS. PaBHOMEpHOE MPAMOJIMHENHOE
nBxkeHne. HepaBHOMepHOe mnpsmoJinHeHoe aBuxeHue. CpedaHsis U MTHOBEHHas
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyCKOpeHHOE MpsMONMHEiHOe nBkeHue. (CBoOOIHOE
najenue. OnbiThl ["anues.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u yacrota oOparieHwus.
JIuHeHas u yrioBas CKOpoCTH. LIeHTpocTpeMuTENbHOE YCKOPEHHUE.

ITepsbiii 3akoH Hprotona. Bropoii 3akoH Hpetotona. Tperuit 3akoH HbroToHa.
[IpyHIMT Cynepno3uuu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cua TpeHUs: Criia TPEHUS CKOJbKECHUS, CHIIA
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOHOIO
nanenus. [pmwkenue mianet Bokpyr Coinnia. (MC) IlepBas kocMuueckass CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue maTepuaibHOM TOYKHU. AOCONMIOTHO TBepAoe Teno. PaBHOBecue
TBEPJOIO TeJIa C 3aKPEINICHHOW OChIO BpalleHusa. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3menenne mmmyisbea. Mmynbe cuibl. 3aKOH COXpPaHEHUS
ummnyibca. Peaktusnoe asuxenue. (MC)

Mexanudeckasi paboTa 1 MOIIHOCTh. PaboTa cuil TsKeCTH, yIpyrocTH, TPEHHUS.
CBsi3bp aHepruu M pabotel. lloTeHuumanbHas H»HEprusi Teja, MOJHATOrO Haj
MMOBEPXHOCTHIO 3eMiM. [loTeHImanpHas sHeprus C:kaTou IpyxkuHbl. KnHeTtnueckas

sHeprusi. TeopeMa O KMHETHYECKOW JHEPTrHH. 3aKOH COXPAHEHUS MEXaHMYECKOM

SHEPTHUH.
JemoncTpanum.
1. Habmronenne MexaHM4ecKoro ABMKEHHUS TeJla OTHOCUTEIHLHO Pa3HbIX TEJl
OTCUETA.
2. CpaBHeHue TyTeHd M TPACKTOPHUM JBHKEHUS OJHOTO U TOTO K€ Tela

OTHOCHTCIILHO PAa3HbIX TCJI OTCUCTA.

3. N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKECHMUS.
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4. Hccnenosanye npu3HaKkoOB PaBHOYCKOPEHHOI'O JIBUKCHUS.

S. HabitoieHne nBUKEHUs Tella o0 OKPYKHOCTH.

6. Habmonenne MeXaHWYeCKUX SIBICHUN, NPOUCXOMAAIIUX B CHCTEME
orcyera «Teyexka» NpHU €€ paBHOMEPHOM U YCKOPEHHOM JBHKCHUU OTHOCUTEIIBHO

KaOuHeTa PU3UKU.

7. 3aBUCUMOCTh YCKOPEHUS Tejla OT MacChl T€la M JEUCTBYIOIIEH HA HErO
CHJIBI.

8. HabGnronenue paBeHCTBA CHIT IPH B3aMMOICHCTBHUH TEJI.

9. W3meHeHune Beca Tea Ipyu yCKOPEHHOM JIBUKEHUU.

10. Ilepemaua ummysbca pU B3aUMOJIEUCTBUHU TEJL.

11.  IIpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICHCTBUU TEIL.

12. CoxpaHeHue UMIyJibca MPU HEYIIPYTOM B3aUMOJICHCTBHUH.

13.  CoxpaHeHue UMIyJbca Mpu aOCOMIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HaOmroneHue peakTUBHOTO ABUKEHHUS.

15.  CoxpaHeHHEe MEXaHUYECKOM SHEPTUU NpU CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHHe MEXaHMYECKOW OSHEpPruuM TMpH JABMKCHUHM Tella IO
JENUCTBUEM IPYKHUHBI.

JlaGopatopHblie pabOTHI U OMBITHI.

1. KoncTpynpoBanue Tpakra Mg pa3roHa M JajJbHEUIIET0 PaBHOMEPHOTO
JBVKEHUS IIAPUKA WIH TEJIEKKH.

2. Onpenenenue cpeHe CKOPOCTH CKOJIBKEHHS OpycKa WM JBUXKCHUS
HIapyKa M0 HaKJIOHHOM MIOCKOCTH.

3. OnpeneneHne yCKOpEHHs Teja NMPU PABHOYCKOPEHHOM JIBMXKEHHM I10
HAaKJIOHHOW INIOCKOCTH.

4. HccenenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJbHOM CKOPOCTH.

S. [IpoBepka rumoTe3pl: €CIM NpPU PABHOYCKOPEHHOM JBUKEHUHU 0e€3
Ha4yaJIbHOW CKOPOCTH ITyTH OTHOCATCS KaK PsiJi HEUETHBIX YHCEII, TO COOTBETCTBYIOIIHE

MIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.
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6. HCCHC,Z[OB&HI/IG 3aBUCHUMOCTHU CHJIbI TPCHHUA CKOJBXCHUA OT CHIIBI

HOPMAJIbBHOT'O JAaBJICHUA.

7. Omnpenenenne korhUIIUEHTa TPEHHUS CKOTBKCHHS.
8. Omnpenenenue KeCTKOCTH NPY>KUHBIL.
9. Omnpenenenre paboThl CHUIIBI TPEHUS MIPU PABHOMEPHOM ABM)KCHUU Tela

10 TOPU30HTAIBHON TOBEPXHOCTH.

10. Ompenenenue pabOTHl CHJIBI YOPYTOCTH TpPU TMOAbEME Tpy3a ¢
MCIOJIb30BaHNEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPIUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe aBuxkeHue. OCHOBHBIC XapaKTEPUCTUKU KOJeOaHUMU: TEpUO,
4acToTa, aMIUIUTyJa. MareMaTU4ecKuil U MpyKUHHbIA MasTHUKHU. [IpeBpaieHue
SHEPTUU MPH KOJIeOaTEIbHOM JIBHXKCHHH.

3aryxatome  koseOaHusA.  BeiHykIeHHble — KosiebaHus.  Pe3oHaHc.
Mexannueckue BoJHbI. CBOMCTBA MEXAaHUYECKUX BOJH. [IpooabHbIE U TTONIEpEYHBIE
BOJHBL. [[1MHA BOJIHBI U CKOpPOCThH €€ pacnpoCTpaHeHHs. MexXaHHMYeCKUe BOJIHBI B
TBEPAOM Telle, celicMuueckue BosiHbl. (MC)

3ByK. I'poMKoCTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u

YIBTPa3BYK.

JlemoHncTpauum.

1. HaGmronenne konebaHuii TeM MO AEUCTBUEM CHJIBI TSHKECTA U CHIIBI
YIIPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

3 HaOnronenue BoIHYXICHHBIX KOJIEOAHUM 1 pe30HaHCa.

4. Pacnipoctpanenue npo10IbHBIX 1 MTOMEPEYHBIX BOJH (HA MOEIH).

5 Habmnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKYCTHYECKHI pE30OHAHC.

JlaGopatopHbie paObOTHI U OTIBITHI.
1. Omnpenenenre 4YacTOTBl W TEpHOJAa KOJEOAHWMH MaTEeMaTHYECKOTO

MasiTHHKA.
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2. Omnpenenenre 4acTOThl U Mepruoa KoJieOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenoBanrie 3aBUCHUMOCTH TE€pHOJia KOJEOAHUHM TMOJBEIIEHHOTO K
HUTH Tpy3a OT JIJIUHBI HUTH.

4, HccnenoBanue 3aBUCUMOCTH  TEepHOJa  KoJieOaHUN  MPYKMHHOTO
MasTHHKA OT MACChI Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH MEepUojia KojieOaHuil rpy3a, MoJBEIIEHHOTO K
HUTH, OT MacChl rpysa.

6. OmBITB, JEMOHCTPHUPYIOIIUE 3aBUCHMOCTh TEpUOJa  KOJIeOaHWU
NPY>XKUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. N3mepenue yckopeHus: CBOOOHOTO MaJeHHUSL.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHuTHOE  MOJie.  OJIEKTPOMarHuTHele  BOoiHbL.  CBolicTBa
ANEKTPOMArHUTHbIX BOJH. Illkana »snekTpoMarHUTHBIX BOJH. Mcnonbs3oBaHue
ANIEKTPOMATHUTHBIX BOJH JJII COTOBOM CBSI3U. DJIEKTPOMArHUTHas MPHUPOJA CBETA.

CxopocTtb cBeTa. BorHOBBIE CBOMCTBA CBETA.

JlemoHncTpanum.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOWICTBA CBETA.

JlaGopatopHbie pabOTHI U OMBITHI.

1. N3yuenne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHMIIBHOTO
tenedona.

Pa3gen 11. CBeToBbI€ AIBJICHHUS.

JlyueBas monens ceera. Mcrounnku ceera. [IpsmonnHeriHOe pacnipocTpaHeHue
ceeta. 3armenus ConHna u Jlynel. Otpaxenue cBeta. [lnockoe 3epkano. 3akoH
OTPaKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH mpejomiieHus cBera. l[lomHoe BHyTpeHHEe
oTpaxxeHue ceta. Vcrnonb3oBaHre MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKHUX
CBETOBOJAX.

JIunza. Xox nydeit B nuH3e. Ontuyeckas cuctema ¢oToarnapara, MUKpOCKONa

u teneckomna. (MC) I'na3 kak ontuyeckas cucrema. biIr3opyKkocTs U TaIbHO30PKOCTb.
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Paznoxenue Oenoro cBera B croektp. Omnbitel Hbtorona CrioxeHue
CIIEKTPAJIbHBIX LIBETOB. /(ucnepcus ceera.
JemoHcTpanuu.
[IpssMonMHEIHOE pacTpOCTPaHEHHE CBETA.
OTpakeHue cBeTa.
[Tonyuenue n300pakeHUH B TJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.
Ontuueckuil CBETOBO/I.
Xon nyuel B coOMparolei JInH3e.
XoJ1 Iy4er B pacCenBaroIIeH JIUH3E.

[Tonyuenue n300pak€HU ¢ TOMOLIBIO JIMH3.

© ©o N o 00~ WD PE

HpI/IHHI/IH ,Z[GﬁCTBHfI (bOTO&HHapaTa, MHUKPOCKOIIa 1 TCJICCKOIIA.

[HEN
o

Mopens rnasa.

[HEN
=

Pa3znoxxenue 6e10ro cBeTa B CIEKTP.
12.  Ilomyuyenue 6€7OT0O CBETA MPU CIOKEHUH CBETA PA3HBIX IIBETOB.

JlaGopatopHbie pabOTHI U OMBITHI.

1. HccenenoBanue 3aBUCMMOCTH YIVIa OTPA)KEHUSI CBETOBOIO JIyda OT yIja
I1aJICHHUS.

2. N3yueHune xapakTepUCTUK U300pakeHus MpeAMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHHS] CBETOBOIO JIy4a OT yIJIa

MMaaCHUA Ha I'paHUIC «BO3YX—CTCKIIO».

4, [Tonyuenue n300pakeHU ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

5. Omnpenenenre GOKyCHOTO PACCTOSHUS M ONTUYECKOM CUITBI COOMparoIie
JIUH3HIL.

6. OMBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OMBITHI 1O BOCTIPUATHIO I[BETA MPEIMETOB MPU UX HAOIIOJICHUU Yepe3

[[BETOBbIE (DUIIBTPHI.
Pa3nen 12. KBaHTOBBIE SIBJICHHUS.
Omneitel Pesepdpopna m mnnanerapnas monenb aroma. Moxens aroma bopa.

Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHedaTeie CIIEKTPHI.
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PagnoaktuBHOCTh anb(a, 6eTa u raMmma-nu3nydeHus. CTpoeHue aToOMHOrO sjipa.
HyxnonHas Mmojens aroMHoro siapa. M3oTormsl.

PannoaktusHble npeBpamienus. [lepuon noypacnana aToMHBIX siaep. Sl aepHeie
peakuuu. 3aKOHBI COXpaHEHMs 3apsiIOBOTO M MAacCOBOTO 4YMCEN. DHEPrus CBS3U
aToMHbIX sfep. CBs3p Macchl M 3HEpruu. Peakiuu cuHTE3a W JACNICHHS SAep.
Uctounuku sneprun. Connna u 38e31. (MC)

SAnepnas sHepretuka. JIeHCTBUS paAMOAKTUBHBIX M3IYYEHHIl Ha JKUBBIE
opranu3Mmel. (MC)

JlemoHCTpanuu.

1 CrexTpbl U3ITy4YEeHHUsI U TTOTJIOLICHMS.

2 CrexTpbl pa3IM4HbIX Ia30B.

3 CnekTp Bogopo/a.

4. Hab6nronenue tpekoB B kamepe Buiibcona.

5 PaboTa cueTunka HOHU3HPYIOLIUX U3ITYUEHUH.

6 Perucrpanus uznydeHus NpUpOIHbIX MUHEPAJIOB U IIPOITYKTOB.

JlaGopatopHbie pabOTHI U OMBITHI.

1. HabitoieHne CromHbIX U JIMHEHYAThIX CIEKTPOB U3ITyUEHUSI.

2. HccnepoBanue TPEKOB: U3MEPEHUE DHEPTUU YACTHUIIBI IO TOPMO3HOMY
nyTH (1o ¢poTorpadusim).

3. N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpHUTENHEHO 0000LIAIONIMI MOy b PEAHA3HAUEH JIJIsI CUCTEMAaTH3aLN U
00001IEeHHS TPEAMETHOTO COACPKAHMSI U OIbITA AESITEIbHOCTH, IPUOOPETEHHOTO NpU
M3YYEHUU BCEro Kypca (U3MKM, a Takxke [ MNOAroTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 2JK3aMEHY IO (HU3HKE i1 OOydYarolIuXcs, BBIOPABIIMX 3TOT
y4eOHbIN NpeIMET.

[Ipy u3y4eHUM AAHHOTO MOJIYJISA PEaTU3YIOTCd M CHUCTEMATHU3UPYIOTCS BU/IbI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBAETCS JOCTHXKEHHE MPEIMETHBIX U
METAlpEeAMETHBIX  IJIAHUPYEMBIX  pE3yJibTaToB  oOydeHus,  (popmupyercs

CCTCCTBCHHOHAYYHAsA TPAMOTHOCTb: OCBOCHHMC HAYYHBIX MCTOAOB HUCCICAOBAHUA
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SIBJICHUM npupoabl M TEXHHUKH, OBJIAJCHHUC YMCHUAMU O00BACHSITH (1)1/131/1%01(1/16
ABJICHUS, IPUMCHSS ITIOJTYUYCHHBIC 3HAHUA, pCHIATh 3ala49H, B TOM YHCJIC KAYCCTBCHHBIC
H SKCIICPUMCHTAJIbHBIC

HpI/IHHHHI/IaJIBHO ,Z[€$IT€JIBHOCTHBII>'I XAPAKTCP AJaHHOI'O pa3aciia pCalin3yCTCs 3a
CUCT TOro, 410 o6yqa1011me<:$1 BBIITIOJIHATOT 3a/IaHMA, B KOTOPBIX UM IPCAJIaracTcsa:

. Ha OCHOBC IIOJIYYCHHBIX 3HAHMUHU paciio3dHaBaTb MU HAY4YHO OOBSICHATH
(I)I/IBI/I‘IGCKI/IG SBJICHHS B OKpY)K&I-OHlGﬁ Impuponac u HOBCGIIHGBHOﬁ KHN3HU,

. HCIIOJIBb30BaTh HAYYHBIC MCTO/AbI UCCIICTOBAHUA (bHBI/II-IeCKI/IX HBJ’ICHHﬁ, B
TOM YHCJIC JJIA ITPOBCPKH T'HITIOTE3 U ITOJIYUYCHHA TCOPECTUICCKUX BBIBOAOB,

° 00BACHATH HAaY4YHBIC  OCHOBBLI HanOoJiee  BaKHBIX ,ZIOCTI/I)KGHI/Iﬁ
COBPCMCHHBIX TeXHOHOFI/Iﬁ, HaImpuMcEp, IMPaKTHICCKOTO HMCIIOJIb30BaHHA PA3JIUIHBIX
HCTOYHHNKOB OHCPIrMH Ha OCHOBC 3aKOHA IIPCBPAICHUA H COXPAHCHUA BCCX N3BCCTHBIX
BHIOB 59HCPIUH.

Kamnaﬂ M3 TCM JaHHOI'0 pa3/iCjida BKIIIOYACT SKCIICPUMCHTAJIbHOC NCCIICIOBAHHC
o606n1a10mero XapakTepa. Pa3I[CJI 3aBCpIIaCTCA IIPOBCACHHUCM ,Z[H&I’HOCTPI“IGCKOﬁ )51

OLIEHOYHOM padOThI 3a KypC OCHOBHOW LIKOJIBI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSsI YUYEBHOI'O
INPEJIMETA «®U3UKA»»

JINYHOCTHBIE Pe3yJIbTATHI

[TaTpuoTrueckoe BOCIIUTaHHUE:

° IpOSIBJICHHE MHTEpPeca K MCTOPHUHM W COBPEMEHHOMY COCTOSIHHUIO
pOCCUCKON (hM3UICCKON HAYKH;

° IIEHHOCTHOE OTHOIIICHUE K TOCTMKCHHSIM POCCUHCKHIX YUEHBIX-(DU3UKOB.

['pax1aHCKOE M JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

° TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CyXICHUH
OOIIIECTBEHHO3HAYNMBIX M OJTHYCCKHUX TMPOOJIEM, CBSA3aHHBIX C TIPAKTHYCCKUM
MIPUMEHEHUEM JOCTHKEHUH (PU3HKU;

° OCO3HAHHUE BAXHOCTH MOPATbHO-3THICCKUX PHHIIUIIOB B ACATEIBHOCTH

YYEHOTO.
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DcTeTndecKoe BOCIUTaHUE:

° BOCIPUSATUE  ICTETUUECKHUX  KayecTB  (U3MUECKOM  Hayku: €€
TrapMOHUYHOT'O IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH

[{leHHOCTH HAYYHOTO NTO3HAHUS:

° OCO3HaHWE IEHHOCTH (PU3MYECKONW HAYKH KaK MOIIHOTO HMHCTPYMEHTa

IIO3HAHUS MHUpPA, OCHOBBI PAa3BUTHSA TEXHOJIOTMM, BaXHEHUIIEH COCTaBISAIOLIEH

KyJbTYpHI;
° pa3BUTHE HAYYHOH JI0003HATEILHOCTH, HHTEPECA K UCCIEA0BATEIbCKOM
NS TENBHOCTU

dopMUpoBaHUE KYJIbTYPBI 3I0POBBSI M IMOIIMOHATILHOTO OJIarOnoMyus:

° OCO3HaHUE IEHHOCTH O0e30macHoro o0pa3a »W3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpE, BAXKHOCTHU MPaBUJI 0E€30I1aCHOTO MOBEJICHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ JIEKTPUUYECKUM U TETUIOBBIM 000PY/IOBAHUEM B JJOMAIITHUX YCIIOBUSIX;

° c(OpMHPOBAHHOCTh HaBbIKa PEQIIEKCUU, MPU3HAHME CBOETO IpaBa Ha
OIIMUOKY M TAKOTO ke MpaBa y APyroro 4yejoBeka.

TpyznoBoe BOCIUTaHUE:

° AKTUBHOE y4YacTHE€ B PEIICHUM MPAKTHUUECKUX 3a]ad (B paMKax CEMbH,
IIKOJBI, TOpOAa, Kpasi) TEXHOJOTMYECKOW M COLMAIIbHOM HANpaBJIE€HHOCTH,
TpeOYIOIIMX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

° UHTEpPEC K TMPAKTUYECKOMY H3YUYEHUIO TMPOQPECCuil, CBI3aHHBIX C
(bu3uKON.

DKOJIOTUYECKOE BOCIIUTAHUE:

° OpHEHTalUs Ha IpUMEHEHUEe (PU3NYECKUX 3HAHUM ISl pellIeHUs 3a7a9 B
00JIacTH OKpY KaoIIeH Cpeibl, TIIaHUPOBAHUS MMOCTYIKOB U OIIEHKH MX BO3MOMXKHBIX
MOCJIEICTBUI [T OKPYKAIOILIEH CPEbI;

° OCO3HaHMeE I100aTbHOTO XapaKTepa IKOJOTHYECKUX MPOOIIEM U IyTeH 1X
penieHus

Apnanranis o0ydarmerocss K HU3MEHSIONUMCS YCJIOBUSIM COIMATBLHON U

[IPUPOJHOM CPEJIbI:
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o HOTp€6HOCTB BO BSaHMOHeﬁCTBHH IIPpHU BBITTIOJTHCHUU I/ICCJICILOBaHI/Iﬁ n

ITPOCKTOB (1)I/ISI/I‘I€CKOI>'I HAIIPaBJICHHOCTH, OTKPBLITOCTD OIIBITY U 3HAHUAM APYTHUX;

° MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
IesITeIbHOCTD;
° nOTpeOHOCT, B (OPMUPOBAHMU HOBBIX 3HAHWNA, B TOM YHCIIE

(bopMyITUPOBaTh UIICH, TTOHATHS, TUIIOTE3bI O PU3NIECKUX 00BEKTAaX U SBICHUAX;
° OCO3HaHue JePUIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B

o0nactu (HPU3HKHY;

° IJIAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHHWU HOBBIX (DU3UUYECKHUX
3HAHUU;
° CTPEMJICHUE AaHAJM3UPOBATh W BBIBJISATH B3aUMOCBA3W MNPHUPOJBIL,

oOuiecTBa U PKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3UUECKUX 3HAHU;

° OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHUSA HA OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX IN100aTbHBIX NOCIEACTBUM.

CrnenuajibHbIe THYHOCTHBIE PE3yJIbTAThI:

° CIIOCOOHOCTh K OCMBICJICHUIO U U depeHunanuu KapTUHbI MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHON OpPraHU3aluy;

° OMOLMOHAJIBHO-IIEHHOCTHOE  OTHOLIEHWE K OKPYKAIOWIEH Ccpene,
HEO0OXOJAMMOCTH €€ COXPAHEHUS U PALIMOHATIBHOTO UCIIOJIb30BaHMUS;

° yMmMeHue (OpMUPOBATH ACTETUYECKUE UYBCTBA, BIIEYATIEHUS OT

BOCHIPUSATHS TPEIMETOB U ABJICHUN OKPYKAIOIIET0 MUPA.

MeTanpeaMeTHbIe pe3yJbTAThI
YHuBepcaJibHbIe O3HABATEJIbHbIE IeiCTBUS.

baszoevie nocuueckue oelicmeusi:

o BBISIBIISITh M XapaKTEpPU30BATh CYIIECTBEHHbIE MPU3HAKKM OOBEKTOB
(stBIEHU);
o YCTaHABIIMBATh CYIIECTBEHHBIN NpU3HAK KJacCU(UKALKK, OCHOBAaHUS

JU1s1 0000IIIEHUS U CpaBHEHUS,

o BBISIBIIATh 3aKOHOMEPHOCTH UM MNPOTHUBOPEYUS B PACCMATPUBAEMBIX
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(dakTax, JaHHBIX U HAOIIOJIEHUAX, OTHOCAUIUXCS K (DU3UUECKUM SIBIICHUSM;

o BBISIBJISITh TTPUYUHHO-CIIC/ICTBEHHBIC CBA3M MPU U3YYECHUH (PU3UUECKHUX
SBJICHUN M TPOIECCOB; JeJiaTh BBIBOABI C HCIIOJBb30BAHUEM JECAYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHUM, BBIIBUTAaTh TUIOTE3bI O B3aUMOCBA3SIX (PU3MUECKHUX
BEJINYWH;

o CaMOCTOSITENIbHO BBIOMpaTh CMOCOO pemieHus: y4eOHo#l (usnueckoi
3a/1auu (CpaBHEHUE HECKOJIBKUX BApUAHTOB PEILICHHUS, BEIOOP HanboJiee MoIX0IA1IEro
C Y4ETOM CaMOCTOSITENTFHO BBIJCIEHHBIX KPUTEPUEB)

ba3zoesvie uccneoosamenvckue oelicmeaus:

o UCIOJIb30BaTh BOIIPOCHI KAaK UCCIIEI0BATEILCKUI HHCTPYMEHT [TO3HAHUS;

o OPOBOAWTH IO CAMOCTOATEIHHO COCTABIEHHOMY IUIaHY  OIIBIT,
HECJIOKHBIA (PU3NYECKUI SKCIIEPUMEHT, HEOOJbIIOE HCCIEIOBAHUE (PUIUUECKOTO
SIBJICHHSI,

o OLICHMBAaTh Ha MPUMEHHMOCTh U JIOCTOBEPHOCTH HMH(OPMAIHIO,
MOJIyYEHHYIO B XO/I€ UCCIIEIOBAaHUS WM SKCIIEPUMEHTA;

o CaMOCTOATENbHO  (hopMynupoBaTh OOOOIIEHHS W BBIBOABI IO
pe3yJsibTaTaM NpOBEAEHHOTO HAOIOIEHUS, OIIBITA, UCCIEAOBAHNUS;

o MPOTHO3MPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIBUTATH MPEATOIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHIX
M KOHTEKCTax

Paboma ¢ unghopmayueri:

o MPUMEHSTH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI MPU MTOUCKE U
otOope mHMOPMAIIMU WU JAHHBIX C YYETOM MPEJIOKEHHON y4eOHOU (pu3nueckon
3a/1a4H;

o aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(HOPMAIIHIO
pa3IMYHBIX BUIOB U ()OPM MIPEICTABICHHS;

o CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYI0 (QOpMYy TpeAcTaBICHUS
uHDOpMAIMU ¥ WUIIOCTPUPOBATH pEIIaeMble 3aJaud HECI0XHBIMH CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil 1 uX KOMOMHAIIUSIMU

YHI/IBepcaJILHLIe KOMMYHHUKATHUBHBIC JAeHCTBUS
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Oobwenue:

o B X0JIe 00CYyX AeHUsI Yy4eOHOr0 MaTepualia, pe3yibTaToB J1aOOpPaTOPHBIX
paboT U TPOEKTOB 3a/JaBaThb BOMPOCHl MO CYHIECTBY OOCYXTaeMOW TEeMbl H
BbICKa3bIBaTh HJIEHM, HallEJICHHbIE Ha pelIeHuEe 3aJayd M MOJJIEp>KaHue
OJ1arokenaTeaIbHOCTH OOIICHUS,

o COTIOCTABJIATh CBOM CYXXICHHS C CYXACHUSAMU JPYTUX YYACTHUKOB
auanora, OOHapy»XUBaTh Pa3IMYUe U CXOACTBO MO3UIIH;

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

o nyOJUYHO MPEACTAaBIATh PE3YJbTAaThl BBINOJHEHHOTO (PU3NYECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEOBAHUS, IPOEKTA)

Cosmecmuas desamenbHOCHb (COMPYOHUUECB0):

o NOHMMaTh W  UCHOJB30BaTh  NPEUMYIIECTBA  KOMAaHJHOW U
WHIUBUTyJIbHON PaOOThI MPU PEIICHUH KOHKPETHON (PU3UUECKOM MPOOIEMBI;

o MPUHUMATD IEJI1 COBMECTHOM e TEIbHOCTH, OPTaHU30BBIBATH ICUCTBUSA
no e€ OOCTHKEHHUIO: paclpeieisiTh PO, 00CYXIaTh IPOLECChl U PE3yJIbTaThl
COBMECTHOI paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

o BBINOJIHATH CBOIO YaCTh Pa0OTHI, JOCTUTasi KAYECTBEHHOTO Pe3yibTaTa 110
CBOEMY HANpaBICHUIO U KOOPIUHUPYS CBOU JACUCTBUA C IPYTUMHU UJICHAMH KOMaH/IbI;

o OIICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM,
CaMOCTOSITENILHO C(POPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBUS

YHuBepcaJbHbIe peryasiTUBHbIC 1CHCTBUS.

Camoopzanuzayusi:

o BBISIBIISITH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIHSIX, TPEOYIOIINX
I perieHus: GU3NIeCKuX 3HaAHUM;

o OPUEHTHPOBATbCS B PA3IUYHBIX MOJAXOJaX MPHUHATHUA pPELIECHUMN
(MHIWBUIYaTbHOE, IPUHATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHHUA TPYIION );

o CaMOCTOSITENIbHO COCTaBIISATh AJTOPUTM pEIICHUS (PU3UUECKON 3amaadu
WIM TUIaHa UCCIENOBaHUS C Y4YETOM HMMEIOUIMXCA PEeCcypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh MpeiaraeMble BAPUAHThI PEIICHMIA;

o JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.
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Camokonmponw (peghnexcus):

o JIaBaTh aJIEKBATHYIO OLEHKY CUTYallUX U TIpeijiaraTh IiaH €€ U3MEHEHUS;

o OOBACHATh MNPUYUHBI JTOCTHKEHHUS (HEHOCTHMIKEHUS) pPE3yJIbTaTOB
NEeSITEIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

o BHOCHUTH KOPPEKTHBHI B ACATEIHHOCTD (B TOM YHCJIC B XOJ BBITIOJIHCHHUS
(GU3MYECKOTO UCCIENOBaHMUS MM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHUBIINXCSA CUTYallul, YCTAaHOBJIEHHBIX OMMUOOK, BOZHUKIINX TPYIHOCTEH;

o OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa L€ U YCIOBHSM.

IMOYUOHANLHBLY UHMELTIEK.

o CTaBUTh ce0s HA MECTO APYTOTo YEJIOBEKa B X0JI€ CIIOpa WU AUCKYCCUU
Ha HAyYHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

Tlpunsamue cebs u opyaux:

o MIPU3HABaTh CBOE MTPaBO Ha OIIMOKY NP pelIeHNH (PU3NIECKUX 3a]1a4 UIH

B YTBCPIKACHUAX HAa HAYYHBIC TCMbI 1 TAKOC K€ IIpaBO APYIroro.

CrnenuajibHble MeTanpeAMeTHbIE Pe3yJibTaThl:

° UCIIOJIB30BaTh  COXPAaHHBIC AHAJIM3aTOpPbl B  PAa3jgMYHBIX  BHUAAX
nesTenbHOCTH (yueOHO-TI03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° MPUMEHSATh COBPEMEHHbBIE CpelcTBa KOMMYHUKAaIMU u
TU(IIOTEXHUUECKHUE CPEICTBA;

° OCYILIECTBJIATH MPOCTPAHCTBEHHYIO u COLIMAJIBHO-OBITOBYIO
OPUEHTHUPOBKY, 00J1a1aTh MOOMJIHLHOCTHIO;

° OpPUMEHATh MpHEMbl OTOOpa M CHUCTEMaTH3allMd MaTepuana Ha
OTIPENIEIICHHYIO TEMY;

° BECTH CAMOCTOSITENIbHBIA MOUCK UHPOPMAIIHH;

° npeoOpa3oBbIBaTh, COXPAHTH U MepelaBaTh HH(OOPMAIUIO, TOTYUYEHHYIO
B pe3yJbTaTe YTEHUS WU ayIMPOBaHUS;

° NPUHUMATh Y4acTHE B PEYEBOM OOILEHUH, COOII0Aast HOPMBI PEUYEBOTO

ATHKETA;
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° aJIeKBaTHO HCIOJb30BAaTh JKECTbl, MHMHKY B TIPOLIECCE PEUYEBOTO
OOILIEHNUS;
° OCYILIECTBJISITh  PEUEBOM  CAaMOKOHTPOJIb B  TIpollecce  y4eOHOM

ACATCIBHOCTH U B HOBC@I[HCBHOﬁ KOMMYHHKAIIUN,

° OLICHMBATh CBOIO PEUb C TOYKU 3PEHHS €€ COACPIKaHUs, S3BIKOBOTO
odopmiieHus;

° HAaXOJHUTh IPAMMATHUECKHE W PEUEBbIC OIIMOKU, HEIOYEThI, HCIIPABIIAThH
ux;

° TJIAHUPOBaTh, KOHTPOJHMPOBATh W OILCHWBATH Yy4YeOHBIC NCHCTBUS B

COOTBETCTBHHU C ITOCTABICHHOMN 3az[aqel?1 " YCIIOBHAMHU €C pCaJIU3alliu.

IIpeaMeTHbIE pe3yabTaThI
8 ki1acc

[IpenmeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIINUXCS YMEHUI:

° WCIIOJIB30BaTh TOHATHS: (U3NYECKHE W XUMHUYCCKHE SBJICHUS;
HaOII0ZICHUE, DKCIIEPUMEHT, MOJIEb, THUIOTE3a; €IWHUIIBI (PU3NYECKUX BEJIUYWH;
aToOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BelllecTBa (TBEPI0€, )KUJIKOE, Ta3000pa3Hoe);
MEXaHWYECKOe JBWKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJMHEHHOE),
TPaeKTOpHs, pPaBHOJEUCTBYIOMmAss cwi, nedopmarus (ympyras, IJIacTUYECKas),
HEBECOMOCTH, COOOIIAIOIINECS COCYIBL;

° pasznuyaTh siBieHus (IudQy3us; TEII0OBOE ABUKEHUE YACTHUI] BEIIECTBA;
PaBHOMEPHOE JIBMKEHHUE; HEPABHOMEPHOE JIBUKEHUE; UHEPIIUS; B3AaUMOJICHCTBHE TET,
paBHOBecHe TBEPABIX TEN C 3a- KPEIUIEHHOW OCHIO BpaIlCHUS; Tepeaada AaBICHUS
TBEPIBIMH TEJIAMHU, KUIKOCTSIMHU U ra3aMu; aTMOc(epHOe JaBJICHHE; TUIABaHUE TEll;
MIPEBPAIICHUS] MEXaHMYECKOM SHEPTHH) 110 ONTMCAHUIO X XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SABIICHUC;

° pacmo3HaBaTh TMPOSIBJICHUE W3YYCHHBIX (DHU3WYECKUX SIBJICHUN B
OKpY)KalolleM MHpE, B TOM 4YHUCiIC (PU3NYECKHE SBJICHHUS B TMPUPOJC: MPUMEPHI

JBUXEHUSI C PA3JIMYHBIMU CKOPOCTAMU B )KUBOM U HEKUBOU MTPUPOAE; NEUCTBUE CUIIBI
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TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(EPHOTO JIaBJIEHUs Ha )KUBOI OpraHu3M;
IUTaBaHUE PbHIO; pblYaru B TeJi€ 4YeJIOBEKa; MPU STOM MEPEeBOJIUTH MPAKTUUYECKYIO
3amauyy B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBA/MPU3HAKU (HHU3HUUECKUX
SIBJICHUU

° OTHCHIBATHh U3YUEHHBIC CBOWCTBA TE U (DU3UIECKUE SIBJICHUS, HCTIOIB3YS
(bu3uYecKue BeIMIUHBI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CKOPOCTH,
CpEAHSISA CKOPOCTh, CUJIa YIIPY- TOCTH, CHJIA TSIKECTHU, BEC TEJIA, CUJIa TPEHUS, JABIICHHUE
(TBEpHOrO TEna, JKUIKOCTH, ra3a), BhITAIKMBAIONIAs CHUJIa, MEXaHHUYecKas padoTa,
MOIIIHOCTbh, IUIEYO CHWJIbI, MOMEHT CHJIbI, KO3(G(UIMEHT TMOJe3HOTO JCHCTBUS
MEXaHU3MOB, KHHETHYECKasi U MOTCHIIMAIbHAS YHEPTHs); TIPU OMUCAHUU TPABUIBHO
TpakToBaTh (DU3UYECKUI CMBICI HCIHOJIb3YEMbIX BEIUYUH, HX OOO3HAYEHUS U
CAUHUIBI (DU3UYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbl, CBS3BIBAIOIIUE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTH TpadUKU H3YyUYECHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEIIMYUH;

° XapaKTepHU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHHS M TPOIECCHI,
WCIIONB3Ys TIpaBWJIa CJIOXKEHHUS CUJl (BIOJIb OJHOW TpsiMOi), 3akoH ['yka, 3aKoH
[Tackans, 3axkoH Apxumezna, MpaBUJIO paBHOBecHs pbluara (0JI0Ka), «30J10TOE
MPABUJI0» MEXAHUKH, 3AKOH CO- XPAHEHUSI MEXAaHUYECKON SHEPTUH; TP 3TOM JaBaTh
CJIOBECHYIO0 (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMaTHYECKOE BHIPAKEHHUE;

° OOBACHSTH (PU3UUECKHUE SIBJICHHUS, TPOIIECCHI U CBOMCTBA TEJl, B TOM YKCIIC
W B KOHTEKCTE CHUTyallud NPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BbIABIATH
MPUYUHHO-CJICICTBEHHBIEC CBS3H, CTPOUTH OOBSCHEHHUE U3 1—2 JIOTHYECKUX IIaroB C
ornopoii Ha 1—2 W3yUYeHHBIX CBOMCTBA (PU3NYECKUX SBICHHM, GU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

° pemath pacy€THbIe 3a7aud B |—2 NEWCTBUSA, UCIHOJIB3YS 3aKOHBI U
(hopmyIibl, CBsI3bIBaIONIME (PU3UUECKUE BETUYMHBI: HAa OCHOBE aHAJIM3a yCJIOBUS 3a1a4u
3aMUChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3UUYECKUE BEIUYUHBI B (POPMYJIIBI U
MPOBOJIUTH pac- YETHI, HAXOIUThH CIPABOYHBIC JIAHHBIE, HEOOXOIUMBIC JIJISl PEIICHUS
3a/1a4, OIEHUBATh PEATUCTUYHOCTh MOJYYEHHON (DU3NUECKON BETUYUHBI;

° pacmo3HaBath MPOOJEMBbI, KOTOPHIE MOXHO PEIINTh MPU TTOMOIIH
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(¢u3NYECKUX METOAOB; B OIMCAaHUM HCCIENOBAaHUS BBIICIATH IMPOBEPSIEMOE
Opeanoo)keHue (Tunoresy), pasiudyarb W UHTEPHIPETHPOBATh  MOITYUYEHHBIN
pe3yibTaT, HAXOJAUTh OIIMOKHU B XOJI€ OIbITA, ATk BEIBOJBI IO €TI0 PE3yJIbTaTaM;

° OPOBOJUTH ONBITBI 10 HAOMIOAEHUIO (U3UUECKUX SBICHUM WU
¢buznuecKkux CBOMCTB Tel: (OpMYJIUPOBATH TPOBEPSIEMbIE TIPEIIONOKEHUS, COOMPAThH
YCTAaHOBKY U3 TMPEAJIOKEHHOTO O0OpYyIOBaHMs, 3alHUChiBaTh XOJ OIbITa U
(GopMyIHpOBaTh BHIBOJBI;

° BBIIIOJIHATh IPSMBIE WM3MEPEHHSI PACCTOSIHUS, BPEMEHHM, MaccChl TeJa,
o0béMa, CHUIBl M TEMIEpaTypbl C HUCIHOJIb30BAHUEM AaHAJIOTOBBIX U IH(PPOBBIX
npuOOpOB; 3aMUChIBaTh MOKa3aHUS NPUOOPOB C YYETOM 3aJaHHOW aOCOIHOTHOU
ITOIPEIIHOCTH U3MEPEHN;

° IOPOBOJIUTH HUCCJIEI0BAaHUE 3aBUCHUMOCTH OJHOW (PU3NUECKON BETUUMHBI
OT JPYroi C UCHOJIb30BAHUEM MPSAMBIX U3MEPEHHI (3aBUCUMOCTH ITyTH PAaBHOMEPHO
JBWKYILETOCS TeJla OT BPEMEHU JBW)KEHUS TEJIa; CHUJIbl TPEHUS CKOJBXKEHUS OT Beca
Tena, KauecTBa 0OpaOOTKM MOBEPXHOCTEW TENl UM HE3aBHUCHUMOCTH CHJIbI TPEHUS OT
IJIOIIAM CONPUKOCHOBEHUSI TEN; CHJbl YNPYrOCTH OT YAJWUHEHUS NPYKUHBI;
BBITAJIKMBAIOIIEH CUIBl OT 00bEMa NOTpPYXKEHHOM 4YacTU Tejla W OT IUIOTHOCTU
KUAKOCTH, €€ HE3aBUCUMOCTHM OT IUIOTHOCTU Tejla, OT IJIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJI0; YCIOBUM IJIaBaHUS TEJ, YCIOBUU PaBHOBECHUS pbluara U OJIOKOB);
y4acTBOBaTh B IUJJAHUPOBAHUHM Y4E€OHOTO HCCIENOBaHMs, COOMpaTh YCTaHOBKY HU
BBITIOJIHATh U3MEPEHUS, CIENys MPEIOKEH- HOMY TUIaHy, (UKCUPOBATH PE3yJIbTaThl
MOJIy4€HHOM 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUJE MPEAJIOKEHHBIX TaOJIUL U
rpaduKoB, JeaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBaHMUS;

° MPOBOJIUTh KOCBEHHBIE M3MEPEHHS] (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEILIECTBA JKUJKOCTU U TBEPAOIO TEJA; CUJIA TPEHUS CKOJIbKEHUS; TaBJICHUE BO3/1yXa;
BBITAJIKMBAIONIAS CHWJIa, JCUCTBYIOIIass Ha TMOTrPYyXEHHOE B KUAKOCTh TEJO;
KO3 PUIIMEHT MOJIE3HOTO AEUCTBUS MPOCTHIX MEXAHU3MOB), CIEIYs MPEII0KEHHOM
MHCTPYKUMU: TPU BBHIIOJHEHUM HW3MEPEHUN coOMpaTh HSKCHEPUMEHTAIbHYIO
YCTAHOBKY M BBIUMCISATH 3HAYEHNE UCKOMOM BEJTMYMHBIL;

° coOmo/laTh TpaBWJIa TEXHUKH OE30MacHOCTH TIpU  padore ¢
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J1a00paTOPHBIM 000PYAOBAHUEM;

° yKa3bIBaTh MPUHIIUIBI IEUCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IUHAMOMETpP, COOOIIAIOUINECs COCyAbl, OapoMeTp, phIyar,
MOJIBM>KHBIN U HEMOJIBMKHBIN OJIOK, HAKJIOHHAS TIJI0CKOCTD;

° XapaKkTepru30BaTh MPUHIUIBI JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOPOW HA WX OMUCAHUs (B TOM YHUCIE: MOAIMIUIMHUKH,
YCTPOMCTBO BOAOMNPOBOJA, TUAPABIMYECKUN TIIPECC, MAHOMETpP, BBICOTOMED,
MTOPIITHEBON HACOC, APEOMETP), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PM3MUCCKUX SBJICHHUMA
U HeoO0X0IuMbIe (PM3MUECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

° OPUBOJUTH TpUMEpPbl / HAXOAuTh HUHPOpPMAILMIO O MpUMEpax
MPAKTUYECKOTO HUCIOIb30BaHUs (U3UYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU IS
oOecrieueHus 0€30MacHOCTH TPH OOpalleHuH C MpUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUs 3J0pOBbS W COOIIOAEHUS HOPM HSKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

° OCYIIECTBISITh OTOOP MCTOYHUKOB MH(popmaiuu B cetu MHTepHET B
COOTBETCTBHUHM C 33JJaHHBIM MTOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUH U
myTEM CpaBHEHUS Pa3UYHBIX HCTOYHUKOB BBIICNATh HHPOPMAILHNIO, KOTOpas
SIBJISIETCS MPOTUBOPEYUBON UITK MOXKET OBITh HEJOCTOBEPHOMT;

° HCIIOJIb30BaTh MPHU BHITIOTHEHUH YU€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHY IO
TUTEPATYpy (PU3MYECKOTO conepKaHUs, CHPABOYHBIE MaTepUalbl, PECYpPCHl CETH
NutepHer; Bianerh MNpuUéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIU U3 OJTHON 3HAKOBON CHCTEMBI B JIPYTYIO;

° co3/1aBaTh COOCTBEHHBIE KPAaTKHUE MUChbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHMKOB MH(pOpMaMU (PU3NYECKOrO COAEpM aHUS, B TOM YHCIIE
myOJMYHO JIeJlaTh KpaTKhe COOOIIEHUS O pe3yibTaTax IMPOEKTOB WM y4EOHBIX
HCCJIEIOBAHUM; [P 3TOM I'PAMOTHO UCIIOJIb30BaTh U3YUYECHHBIN ITOHATUMHBIN anmapar
Kypca (U3HKH, COMPOBOXK/IaTh BHICTYIUICHUE MTPE3EHTALINEH;

° MIPU BBITIOJIHEHUH YUYEOHBIX MPOCKTOB U HMCCICIOBAHUN pacHpenessiTh
00s3aHHOCTH B TpYIII€ B COOTBETCTBUU C IMOCTABJIECHHBIMHU 3a/ladyaMu, CIEAUTH 3a

BBIIIOJIHEHUEM IIJIaHA JEUCTBUI, aJ€KBAaTHO OILEHMBATh COOCTBEHHBLIM BKJIAJ B
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ACATCIIbHOCTD I'PYHIILI; BBICTpAaMBATb KOMMYHHKATHBHOC BSaHMOHGﬁCTBHG, Y4UThBIBas

MHCHHC OKPYIKaOINX.

9 kiace

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOLINXCA YMEHHIA:

° UCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYI, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUSA BEIIECTBA, KPUCTAJUIMYECKUE U aMOP(HBIE
TeNa, HACBILCHHBIH M HEHACBHIIIEHHBIM Map, BJIAXHOCTh BO3/yXa; TeMIlepaTypa,
BHYTPEHHSSI SHEPrusi, TEIJIOBOM ABUIATENb; 3JIEMEHTAPHBIM 3NEKTPUUYECKUIN 3apsij,
AIIEKTPUIECKOE T0JIE, TPOBOJHUKHU U TUIICKTPUKH, TOCTOSTHHBIN SJIEKTPUYECKHUM TOK,
MarHuTHOE I0JIE;

° paznuyaTh sIBICHHUS (TEIJIOBOE pacIIMpEHHUE/cKaTue, Temionepenaya,
TEIUIOBOE  paBHOBECHE, CMadyMBaHHWE, KaNWUISPHBIE SBICHUS, HCIAapeHUeE,
KOHJEHCAllUsA,  IJIaBJICHHE,  KpUCTAIM3auus  (OTBEpJACBAaHUE),  KHUIICHHE,
Teruionepenaya (TerIoNpPOBOAHOCTh, KOHBEKIIMS, W3JIyYEHHUE); DJIEKTpU3alus Ted,
B3aMMOJICICTBHE 3apsiioB, NEHCTBUS AJIEKTPUUYECKOTO0 TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICIICTBIE MAarHUTOB, JCHCTBHE MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAS UHIYKIIHS) TIO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3UUECKOE SBIICHUE;

° pacrmo3HaBaTh NPOSBICHUE W3YYCHHBIX (U3NYECKUX SBICHUN B
OKpY>KaroIleM MUpPE, B TOM Uncie PU3NUECKUE SIBICHUS B IIPU- POJIE: TOBEPXHOCTHOE
HATSDKCHHUE U KalWUISPHbBIE SIBICHUS B IPUPOJIE, KPUCTAIUIBI B IPUPOJE, U3TyUCHHE
Connia, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, UHes,
CHera; 3JIEKTPUYECKHE SIBJICHUS B aTMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHoOe mojie 3emiid, Ipeild MONOCOB, pOJdb MAarHUTHOTO MOJS ISl KU3HU Ha
3emiie, OJIIPHOE CHUSTHHE, TIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B yU4eOHYIO,
BBIJICIISITh CYLIECTBEHHbIE CBOMCTBA/MIPU3HAKH (PU3UUECKUX SBIICHHUIA;

° OTHCHIBATh U3YUYCHHBIEC CBOWCTBA TeN M (PU3MUECKUE SBICHHUS, UCTIONb3YS

(bu3MYecKue BEIMYUHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPIHsl, KOJIUYECTBO TEIIOTHI,
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yAeNbHas TEMIOEMKOCTh BEIIECTBA, yIEJIbHAS TEIIOTA IJIABJICHHUS, YIEIbHAas TEIUIOTa
napooOpa3oBaHus, y/elbHas TEIUIOTa CrOpaHusl TOTUIMBA, KOA(POUIIMEHT MOJE3HOTO
JNEUCTBUSA TEIUIOBOW MAIIWHBI, OTHOCUTEIbHAS BIAXXHOCTh BO31yXa, DJIEKTPUUYECKUN
3apsii, CHJIa TOKA, DJEKTPUYECKOE HAaIpPSIKEHHE, CONPOTUBICHHE TMPOBOJHUKA,
yAETBHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOILTHOCTH 3JIEKTPHUECKOT0 TOKA); PH
ONKMCAHUM MPABWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HUCIOJIb3YEMbIX BEJIUYHH,
0003HaYEHUS U €AUHUIIBI PU3UYECKUX BEJIUYMH, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIIHE
JaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEITUUHH;

° XapaKTepu30BaTh CBOWCTBA TeJ, (U3NYECKUE SIBJICHUS M IPOLECCHI,
WCIIOJNIb3Ysl OCHOBHBIE ITOJOKEHUS MOJIEKYJIIPHO-KHHETHYECKOW TEOPUU CTPOCHHUS
BELIECTBA, NPUHLMII CYNEPIO3ULMU TO- JIeW (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHUs 3apAna, 3a- KoH OMa [y ydacTka 1enu, 3akoH Jxoyns—IJIleHna, 3akoH
COXpAHEHUsl SHEpPruM; MpPU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aMMCBIBATh €T0 MATEMATHYECKOE BBIPAKECHUE;

° OOBACHATH (PU3MUECKHE NPOLECCHl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluid  MNPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBACHEHHE U3 1—2 JIOTMYECKUX LIAroB C
onopoil Ha 1—2 HM3y4YEHHBIX CBOMCTBA (PU3MUECKUX SBJICHUH, (PU3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

° pelatb pacy€THhIE 3aJaul B 2—3 JIEUCTBUS, MCIOJB3YS 3aKOHBI M
(b opMyiIbl, CBSI3bIBaIOLINE (PU3NYECKUE BETMUMHBI: HA OCHOBE aHAJIW3a YCIOBHS 3a7aun
3alUChIBATh KPATKOE YCIIOBUE, BBISABIATH HEJOCTATOK AAHHBIX JUIsl PEIICHHS 3a]a4H,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIsl €€ pelIeHUs], MPOBOAUTH Pac- YETHI
U CpaBHMUBATh I[IOJIyYEHHOE 3HAu€HHE (U3NYECKON BEJIWYMHBI C HM3BECTHBIMU
JTAHHBIMH;

° pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIH
(bu3MYECKUX METOJIOB; UCTIONb3Ysl ONMMMCAHUE UCCIIEI0BAaHUS, BBIICIATH MPOBEPSIEMOE
MPEANOJIOKEHNE, OLEHMUBATh NPABUIIBHOCTH NOPSAKAa MPOBEAECHUS HCCIEIOBaHMUS,

ACJIaTb BBIBO/bI,
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° MPOBOJMWThL ONBITBI 10 HAOIIONCHUIO (PUBHMYECKUX SIBJICHUU WM
(bU3MYECKUX CBOMCTR TeJ (KaWJUISIPHBIC SBJIICHUS, 3ABUCMOCTb JIaBJICHUS BO3TyXa OT
ero oOBéMa, TeMmmeparypsl; CKOPOCTH TMIpoIecca OCThIBAaHUS/HATPEBAHUS TIPH
U3JIYYEHUH OT I[BETa H3JIyYaloIICH/MOTIONAome MOBEPXHOCTH; CKOPOCTh
UCMApEHHUS] BOJBI OT TEMIEpaTypbl MKUJIKOCTH W IUIOIMIAAA €€ MOBEPXHOCTH;
ANEKTpU3alMsa TEI U B3aUMOJCHUCTBUE DJIEKTPUUYECKUX 3apsIOB; B3aUMOJCHCTBHUE
MIOCTOSHHBIX MAarHUTOB, BU3yalu3allds MArHUTHBIX IOJIEH MOCTOSAHHBIX MAarHUTOB;
JNEUCTBUSI MarHUTHOTO TOJIE HA MPOBOJHUK C TOKOM, CBOMCTBAa 3JICKTPOMAarHuTa,
CBOMCTBA DJICKTPOABUTATENSI IMOCTOSHHOTO TOKa): (POpMyJIHMpOBaTh IMPOBEPSEMbIC
MPEANONIOKEHHs, COOMpaTh yCTAaHOBKY W3 TPEIIOKEHHOTO 00O0pYJAOBaHUSA,
OMUCHIBATH XOJ1 OMbITA U (HOPMYIUPOBATH BHIBOJIHI;

° BBIMIOJIHATE  MPSIMBIE  HU3MEPEHUA  TEMIIEPATypbl, OTHOCHUTEIHHOMU
BJIQXKHOCTU BO3/lyXa, CHUJIbI TOKa, HAMPSIKEHUS C HCIOJIb30BAaHMEM aHaJIOTOBBIX
MPpUOOPOB U JATYMKOB (PU3MUECKUX BEIUYUH; CPABHUBATH PE3YJIbTAThl U3MEPEHUI C
y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

° MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hU3NYECKOU BETUUUHBI
OT JPYroil ¢ MCIHOJIb30BAHUEM MPSIMBIX HU3MEPEHUH (3aBUCHUMOCTH COINPOTUBIICHUS
MPOBOAHUKA OT €ro JIMHBI, IUIOMAAU TOMEPEUYHOr0 CEUEHUs] U YACJIBHOIO
CONPOTHUBJICHUSI BEIIECTBA MPOBOJIHUKA; CUJIBI TOKA, UIYIIETO Yyepe3 MPOBOJAHUK, OT
HanpsKEHUsS] Ha MPOBOJHUKE; MCCIEA0BAHUE MOCIEAOBATEIILHOTO U MapalieIbHOTO
COCIMHEHUN MPOBOJHUKORB): TJIAHUPOBATH KCCIIEJOBaHUE, COOMpaATh YCTAHOBKY H
BBITIOJTHATDh M3MEPEHUs, CIACAYs MPEII0KCHHOMY IIaHy, (PMKCUPOBATh PE3yJIbTaThI
MMOJTYYCHHOW 3aBUCHMOCTH B BHJE TaOiauIl W TpadUKOB, JeJaTh BBIBOJLI 10
pe3yJibTaTaMm UCCIeI0BaHUS;

° IIPOBOJINTh KOCBEHHBIC H3MEPEHHUS (PU3HYECKUX BEIMYMUH (yIeiabHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBIICHHE TMPOBOJHUKA, paboTa © MOIIHOCTh
AJIEKTPUUYECKOTO TOKA): IUIAHUPOBATh HU3MEPEHHUs, COOMpaTh SKCIEPUMEHTATBHYIO
YCTaHOBKY, CJIeJlysl IPEJI0KEHHOW HHCTPYKIIUHU, U BBIYUCIISATh 3HAUEHUE BEJIUYMHBI;

° coONoaTh NpaBWia TEXHUKA O€30macHOCTH TMpu  pabore ¢

1a00paTOPHBIM 000PYOBAHUEM;
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° XapaKTepU30BaTh MPUHIUIBL JIEUCTBUS HM3YyYEHHBIX MpUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOI HA MX OMUCAHUS (B TOM YHUCIIE: CUCTEMA OTOIUJICHUS
JIOMOB, TUTPOMETpP, TapoBas TypOHWHa, aMIEpPMETP, BOJIBTMETP, CUETUUK
ANEKTPUYECKOM SHEPIruH, BJIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTeIbHbIC
AIEKTPONIPUOOPHI  (TPUMEPBI), DIAEKTPUUCCKUE TPEIOXPAHUTETU; IIICKTPOMArHUT,

QJICKTPOABUTATCIIb ITIOCTOAHHOT'O TOKa), HCIIOJIb3Ys 3HAHUS O

o CBOMCTBax (1)I/IBI/I"IGCKI/IX SIBICHUM WU H€O6XOI[I/IMBIC (1)I/IBI/IIICCKI/IC
3aKOHOMCPHOCTH;,
o pacino3HaBaTb IIPOCTHIC TCXHHUYCCKHC YCTpOﬁCTBa n HU3MCPUTCIBbHBIC

npuOOpBI IO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KUAKOCTHBIM TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOPAHUs, SIEKTPOCKOII, PEOCTar);
COCTABJISITh CXEMBbI JJIEKTPUYECKUX LENEH C MOCIEAOBATENBbHBIM M NapAJIICIIbHBIM
COCIMHEHHEM  D3JIEMEHTOB, pa3iuyas  yCJIOBHbIE OOO3HAUYEHHUS  DJIEMEHTOB
ANEKTPUYECKUX LENEH;

° OPUBOAUTH  NPUMEPB/HAXOOUTh  HH(pOpMaLMIO O  IpUMepax
MPAKTUYECKOI0 HMCHOJIB30BAHUS (PU3NYECKUX 3HAHUN B MOBCEAHEBHOW XU3HU IS
oOecnieueHus O€30MaCHOCTH MpU OOpalleHMH ¢ HOpuOoOpaMu M TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHUs 3J0pOBbS W COOIIOAEHUS HOPM SKOJIOTMYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

° OCYIIECTBIISATh MOMCK MHPOpMAUU (PU3NYECKOTO COAECpP’KAHUS B CETH
WNHTepHEeT, HAa OCHOBE MMEIOUIMXCS 3HAHUW U MyTEM CPaBHEHHUS JTONOJHUTEIbHBIX
MCTOYHUKOB BBIACIATH HH(OPMALINIO, KOTOPast ABJSETCS MPOTUBOPEUNBON HIIK MOXKET
OBITh HEOCTOBEPHOM;

° MCIIOJIb30BATh MPU BHIMOJIHEHUU YUEOHBIX 3aIaHUI HAy4YHO-TIOMYJISIPHY IO
AUTEepaTypy (pU3MUECKOro coJep)kaHus, CIPABOYHBIE MAaTE€pHAIbl, PECYPChl CETH
WNurepHeT; BiageTh NpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
MH(pOpMAIHU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

° CO3/1aBaTh COOCTBEHHbIC MHCbMEHHBIE M KPAaTKHE YCTHBIE COOOIICHHUS,
0000111ast uH(GOPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO COJIEP KaHUs, B TOM

qyucie MyOJMYHO TMPEACTaBIATh PE3yibTaThl MPOEKTHOW WM HCCIEA0BATEIIbCKOM
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NEATEIbHOCTH; IIPA 3TOM IPAMOTHO MCIIOJIb30BaTh N3YUYEHHBIM NOHATUIMHBINA anmapar
Kypca (pU3HMKH, CONPOBOKIATh BBICTYIUIEHUE TIPE3EHTALlUEH;

° IpU BBHIMOJHEHUH YYEOHBIX MPOEKTOB W HMCCIEAOBAHUN (PUIUUECKUX
IPOLIECCOB PACIpPENEATh 00I3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaBICHHBIMU
3a/layaMy, CJIEAWTh 3a BBINOJIHEHUEM IUJIaHA JEHCTBUUA M KOPPEKTHPOBATH €rO,
aJIeKBAaTHO OLICHUBATh COOCTBEHHBIM BKJaJ B JIE€ATEIbHOCTh I'PYNIbI, BHICTPAUBAThH

KOMMYHHKAaTHUBHOC BSaHMOHCﬁCTBHe, IMPOABJIAA TOTOBHOCTD pa3pCliaTb KOH(bJII/IKTLI.

10 kiace

[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPaXKaTh
c(hOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUII:

° UCIIOJIB30BaTh IMOHATHSA: CHUCTEMA OTCYETA, MaTEpHAIbHAs TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAaHUYECKOro ABMXKEHUS, aedopmanus (ymnpyras,
IJIaCTUYECKasl), TPEHHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh H
NEPErpy3KH; LEHTP TSHKECTH; aOCONIOTHO TBEPIOE TENO, LEHTP TAKECTH TBEPAOIO
TeJla, pPaBHOBECHE; MEXAHMYECKHE KoyeOaHHWSd U BOJHBI, 3BYK, HH(QpPa3ByK H
YJIBTPA3BYK; AJIEKTPOMAarHUTHBIE BOJIHBI, IIKAJA 3JIEKTPOMATrHUTHBIX BOJH, CBET,
OJIM30PYKOCTH U JJaJTbHO30PKOCTb, CIIEKTPBI UCITYyCKAHUS U MOTJIOIIeHUS; anb(a-, beTa-
Y TaMMa - U3JIy4YEeHUSs], U30TOIIbI, siIepHAast SHEPTeTHKA,;

° pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSAMOJUHEHHOE IBM)KEHHE, CBOOOJHOE MaJEHUE Tel,
PAaBHOMEPHOE JBWKEHUE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEJ, PEAKTHUBHOE
JABWKEHHE, KoyieOaTeNbHOE NBIKEHHE (3aTyXalolllue M BBIHYKICHHbIE KojeOaHus),
PE30HAaHC,  BOJIHOBOE  JIBIDKEHHE,  OTPAKEHHE  3BYyKa,  MPAMOJMHEHHOE
pacnpocTpaHEHUE, OTPAKEHUE U IIPETOMIIEHUE CBETA, I0JTHOE BHYTPEHHEE OTPAXKECHUE
CBETa, pa3joKeHHUE OEeJoro CBETa B CIEKTP M CIOXKEHUE CHEKTPAJIbHBIX IBETOB,
JIUCIIEPCHs] CBETA, €CTECTBEHHAas PaJUOAKTUBHOCTh, BO3ZHHUKHOBEHHUE JIMHEHYATOrO
CIEKTPa U3JIyYEHHMsI) 10 OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SBJICHUE;

° pacmo3HaBaTh TMPOSIBJICHUE W3YYEHHBIX (U3UYECKUX SBJICHUM B
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OKpYy’KarolleM MHupe (B TOM 4yucie (PU3MUECKHE SIBJICHUS B NPUPOJE: NMPWINUBBI U
OTJIUBBI, JIBWKEHHE IUIaHET COJNHEYHOM CUCTEMBI, PEAKTHBHOE IBMKEHUE >KUBBIX
OPraHU3MOB, BOCIPHUIATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSCEHUE, CEUCMHUYECKHE
BOJIHBI, I[yHaMH, 3XO, LIBETa TEJl, ONTHUYECKUE SIBJICHUS B MPUPOIE, OMOIOrMUECKOE
AeCTBHE BUIUMOTO, YJIbTPa(PUONETOBOTO U  PEHTICHOBCKOTO  HM3IIyUYCHHIA;
€CTECTBEHHBIN paJOaKTUBHBIN (POH, KOCMUYECKHUE JIyYH, PAIMOAKTUBHOE U3ITyYCHUE
IIPUPOJHBIX MHUHEPAIOB;, IEUCTBUE PAJAMOAKTUBHBIX W3JIYy4YCHUH HAa OPraHu3M
YelioBeKa), MPU STOM IMEPEBOAUTH MPAKTUYECKYIO 3a7adyy B y4eOHYIO, BBIICIATH
CYILLIECTBEHHbIE CBOMCTBA/IIPU3HAKN (PU3NUECKUX SBICHUI;

° OTIHCHIBATh U3YUYECHHBIE CBOWCTBA TEJ U (PU3UUECKUE SBICHUS, UCTIOIb3YS
(du3nUecKue BeIMYUHBI (CPEAHsSl U MTHOBEHHAs CKOPOCTh Tejia TP HEPABHOMEPHOM
IBWKECHUH, YCKOPEHUE, IIEPEMEILEHNE, IyTh, YITI0Bas CKOPOCTh, CUJIa TPEHHUs, CUIA
YIOPYTOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOJHOrO MaJeHHsI, BEC TENa, UM- ITyJIbC
TeJa, UMITYJIbC CHJIbI, MEXaHH4YecKass paboTa U MOIIHOCTb, MOTEHIMATIbHAS SHEPTHA
Tella, IOJHATOIO HAJ IOBEPXHOCTBIO 3€MIIM, IIOTEHLHAJIbHAsA DHEPrus CKaTou
IIPY>KUHBI, KHHETUYECKAS] SJHEPT s, TIOJIHASI MEXAHUYECKAsI SHEPT U, IEPUOJ U YACTOTA
KojeOaHuM, JIJIMHa BOJHBI, T'POMKOCTh 3BYyKa M BBICOTAa TOHA, CKOPOCTb CBETA,
MoKa3aTellb MPEJIOMIIEHUsT CpeAbl); NpH ONUCAHUU MPaBUIBHO TPAKTOBATH
(U3UYECKUI CMBICT UCIIOJIb3YEMBIX BEJIMUMH, 0003HAUEHUS U €IMHUIIBI (PU3HMUECKHUX
BEJIMYMH, HaXOAUTb (DOPMYJbI, CBSI3BIBAIOLIME JaHHYH (U3NUYECKYIO BEJIMYHHY C
IPYTUMU BEIMYMHAMH, CTPOUTH TpaMKH HM3YyUYEHHBIX 3aBUCUMOCTEH (DU3MUECKUX
BEJINYMH,;

° XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS M IPOLECCHI,
WCIIOJNIB3Ysl 3aKOH COXPAHEHMS DHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHWS, MPUHLIMII
CYyNEPHO3ULIMMA CUJI, IPUHLUII OTHOCUTEJILHOCTH | anuies, 3akoHbl Hbpr0TOHA, 3aKOH
COXPAaHEHMUSI MMIIYJIbCA, 3AaKOHbl OTPAXEHHUS M MPEIOMIIEHHUS CBETa, 3aKOHBI
COXpPAaHEHMS 3apA0OBOrO M MAaCCOBOTO YHUCEJN NPH SAECPHBIX PEAKLUMIX; MPH 3TOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBHIBATh €r0 MaTeMaTUYeCcKOoe
BBIPAYXKEHHE;

® 00BACHATH (I)I/IBI/I‘-IGCKI/IG IIPOLCCChl U CBOMCTBA TCJI, B TOM 4YUCJIC U B
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KOHTEKCT€  CHUTyallUid  MPaAKTUKO-OPUEHTUPOBAHHOI'O  XapakTepa:  BbISABIATH
NPUYUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX II1aroB ¢
OMopoi Ha 2—3 M3YYCHHBIX CBOWCTBA (DM3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB
WIN 3aKOHOMEPHOCTEH;

° pemarh pacuy€THbIC 3a7aud (omMparomuecs Ha CHCTeMy Hu3 2-3
YpaBHEHHUI), UCTIOJIB3Ys 3aKOHBI 1 (POPMYJIBI, CBSI3bIBAIOIINE (PU3NUCCKUE BETHMUNHBI:
HAa OCHOBE aHaju3a YCJOBHUS 3a/laud 3a- MUCHIBaTh KPATKOE YCIOBHUE, BBISBISATH
HEJOCTAIONINe WM H30bl- TOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (POPMYJIBI,
HEOOXOUMBbIE JUIsI PEIIEHUs, MPOBOJIUTH PAcdEThl W OIEHUBATH PEATUCTHYHOCTH
MOJIyYE€HHOT'0 3HaUY€HUs (PU3NUECKON BEIIUYUHBL;

° pacmo3HaBaTh NPOOJIEMbI, KOTOpPBbIE MOXHO PpEIINTh TPHU TOMOIIH
($u3MYECKHUX METOJIOB; UCTIONb3Ysl OMMCAHUE UCCIIECAOBAHNUS, BBIICISATh IPOBEPSIEMOE
MPEOJIOKEHNE, OICHUBATh MPABWJIBHOCTh MOPSAIKAa TPOBEACHUS HCCIICIOBAHMS,
JieNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOICHUH U OIIBITOB;

° OPOBOJUTH ONBITHI 10 HAOMIOAEHUIO (U3HUECKUX SBICHUM WU
(bu3MUECKUX CBOMCTB Tell, H3yuyeHHEe BTOPOro 3akoHa HpI0TOHA, 3aKOHA COXPaHEHUs
SHEPrUM; 3aBUCUMOCTD MIEPHOa KOJIeOaHU!

° NPYXKUHHOTO MasiTHUKa OT MAacChl Ipy3a M JKECTKOCTH TPYXKHUHBI, U
HE3aBHCHUMOCTh ~ OT  aMIUIMTYABl ~ MajblX  KojJeOaHWH;  MPSMOJIMHEHHOE
pacrnpocTpaHEHHE CBETa, Pa3sIoKeHHE Oeloro cBeTa B CIEKTP; M3yUEHUE CBOICTB
M300paKeHUsl B TJIOCKOM 3€pKajie U CBOMCTB M300paKeHUsI peIMETa B COOMparolei
JUH3€; HAONIOJEHWE  CIUIOMIHBIX M JIMHEHYaThIX  CIEKTPOB  U3IYUYEHUS):
CaMOCTOSTENIbHO COOMpPAaTh YCTAHOBKY U3 HU30BITOYHOTO Habopa 00OpyJIOBaHUS;
OTIHCHIBATh XOJI OTBITA M €T0 PE3yJIbTaThI, (HOPMYIUPOBATH BHIBOJIHI;

° IPOBOJUTH MTPU HEOOXOIMMOCTH CEPHIO PSIMBIX U3MEPEHUH, ONpeness
CpelHee 3HaueHue u3MepsieMol BelnuuHbl ((OKyCHOE paccTosiHHE coOMparolen
JIMH3BI); 000CHOBBIBATH BHIOOP CIIOCO0a U3MEPEHUS/U3MEPUTEIHLHOTO TPHOOPA;

° MPOBOAMTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYHUH C
WCTIOJIb30BaHUEM TPSMBIX HM3MEPEHUN (3aBUCHUMOCTh IyTH OT BpPEMEHH MIpH

PAaBHOYCKOPEHHOM JIBIDKEHHWU 0€3 HayalbHOW CKOPOCTH; TepHoja KojaeOaHuit
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MaTEMaTUYECKOT0 MasiTHUKA OT JIMHbI HUTH; 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETA OT
yria NajeHus U yrjia IpejaoMJIeHUs OT yrja MaJeHus): IUIaHUPOBaTh UCCIIEJOBaHUE,
CaMOCTOSITENIbHO COOHMpaTh YCTAaHOBKY, (DUKCHUpPOBATH pe3yjibTaThl MOIYYECHHOU
3aBHCHUMOCTH (PU3MUECKHUX BEJIMYUH B BUJE TAONUIl U IPaUKOB, JAEJIaTh BBIBOJBI IO
pe3yJbTaTaM HCCIe10BaHMs;

° MPOBOJANTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIUYMH (CpeIHss
CKOpPOCTb M YCKOpPEHHE TeJa IpPU pPABHOYCKOPEHHOM JABW)KCHHUH, YCKOPEHUE
CBOOOMHOTO MajeHUs], KECTKOCTh MPYXKHUHBI, KOIPDUIUEHT TPEHUSI CKOJIBKECHUS,
MeXaHUYecKasi padoTa U MOIIHOCTb, YaCTOTa U MEPUOJI KOJIEOaHN MaTEMaTHUECKOTO
U MPYKUHHOTO MasATHUKOB, ONTHYECKasl CUjla COOMPAIOLIEH JTMH3bI, PAIUOAKTUBHBIN
¢doH): TUIAaHMPOBATh H3MEPEHHUsS; COOMPATh OKCIEPHUMEHTAJIBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, Cenysl MPEAIOKEHHOW MHCTPYKUUU; BBIYUCIATh 3HAUCHUE
BEJIMYMHBI M aHAJIM3UPOBATh TOJYUYCHHBIC PE3yNbTaThl C YYETOM 3a/aH- HOM
ITOIPEIIHOCTH U3MEPEHN;

° coOnofaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu  pabote ¢
1a00paTOPHBIM 000PYJOBaHUEM;

° pa3ianyaTh OCHOBHBIE MPU3HAKU H3YYEHHBIX (PU3UUYECKUX MOje- JICH:
MaTepuaabHas TOYKa, abCONIOTHO TBEPIOE TENO, TOUCYHBIH MCTOYHUK CBETA, JIyHY,
TOHKasl JIMH3a, TUTaHeTapHasi MOJEIb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO $1/1pa;

° XapaKTepu30BaTh MNPUHUUIBI JCHCTBUS H3YUYEHHBIX MPUOOPOB U
TEXHHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMUCaHUS (B TOM YHUCIE: CIUIOMETD,
JaTUYUKU TOJIOKEHUS, PACCTOSIHUSI U YCKOPEHUS, paKkeTa, 3XO0JIOT, OUKH, MEPUCKOTI,
¢doToanmnapar, ONTHUECKUE CBETOBOBI, CIEKTPOCKOII, TO3UMETpP, Kamepa Buibcona),
MCTIONIB3YS 3HAHUSI O CBOMCTBAaX (PM3UYECKUX SBICHUN M HEOOXOIUMBIEC (HHU3HUECKUE
3aKOHOMEPHOCTH;

° MCTIOJB30BaTh CXEMBbI i CXEeMaTUYHBIC PUCYHKH U3YYCHHBIX TEXHUYIECKHIX
YCTPOMCTB, U3MEPUTENBHBIX MPHUOOPOB U TEXHOJIOTUIECKUX MPOIIECCOB MPHU PEIICHUH
y4eOHO-TTPAKTUUECKHUX 3a/lay; ONTHYECKHUE CXEMbI JUJIsl TOCTPOCHUS M300paKEeHUN B
IUIOCKOM 3€pKajie U coouparolei JInH3e;

° MPUBOANTh  NPUMEPB/HAXOAWTH  HMHPOpMAIMIO O  MpUMepax
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IPAKTUYECKOTIO HCIOJIb30BAHUSA (PU3NYECKUX 3HAHUN B IOBCEIHEBHOM >KM3HM IJIs
oOecnieueHrss O€30IIaCHOCTH MpU OOpalieHUuH ¢ HOpuOoOpaMH M TEXHUYECKUMU
YCTPOMCTBAMH, COXpaHEHUS 3J0pPOBbS M COOJIOACHHUS HOPM 3KOJOTHYECKOTO
NOBEACHUS B OKPYKAIOLLEH CpeEE;

° OCYIIECTBIISITh MOUCK MHGPOPMAIMN (PU3NYECKOTO COACPKAHUS B CETH
WNuTepHer, caMoCTOSTENbHO (HOpMYIHPYsl TOUCKOBBIN 3ampoc, HAaXOAUTh MYyTH
OTIpe/ieNICHUs] JOCTOBEPHOCTH MOJIYYEHHOW HH(OpPMAlLMM HAa OCHOBE HMMEIOIIMXCS
3HAHUI U IONOJHUTEIbHBIX HUCTOYHHUKOB;

° UCIOJIb30BaTh IIPH BBINIOJIHEHUH YUEOHBIX 3aJaHU HAyYHO-IOMYJISIPHY O
JIUTEepaTypy (pU3MUECKOro cojep)kaHus, CIpPaBOYHbIE MaTE€pUalbl, PECYpPChl CETH
«HTepHET»; BIAAETh NPUEMAMHU KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
MH(pOpPMaLMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

° co37aBaTh COOCTBEHHbIE NMMCbMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE
MH(pOpMaMU M3 HECKOJIBKMX HCTOYHUKOB (PU3NYECKOTrO COJEpKaHMS, ITyOJIUYHO
IIPEACTABIIATh PE3YJIBTATH IPOEKTHOM MIIM HCCIIEAOBATEIBCKON JAEATENBHOCTH; IIPH
3TOM I'PAMOTHO MCIOJIb30BaTh U3YUYECHHBIN MOHATUMHBIN annapaTr u3y4aeMoro pasjesna
(GU3MKM U CONPOBOXAATh BBICTYIUICHHE NpE3eHTalUued c y4€ToM OcCOOeHHOCTEeH
ayJIUTOPUH CBEPCTHUKOB.

CneumnajnbHbie pe3yabTaThbl:

° BJAJICHUE 3pUTENIbHO-OCA3ATENbHBIM CIOCOOOM  oOcienoBaHus U
BOCIIPUSTUSL IIBETHBIX WM YEPHO-0€NbIX (KOHTPACTHBIX) penabe(HBIX H300paKeHUI

(wmrocTpanui, cxem, MakeToB, YePTEIKHBIX PUCYHKOB, TPa(hUKOB U T.I1.).
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TEMATHYECKOE IINTAHUPOBAHME 110 TIPEJIMETY «®U3UKA»

8 kiacc (68 4.)

TemaTuueckui OcHoBHbBIE BU/bI 1eSITEJIbHOCTH
OcHoBHoOe cogepkaHue
0J10K, TeMa 00y4aouuXxcs
Pa3nes 1. @usuka u eé posib B IO3HAHUM OKPY Kaomero mupa (6 4.)
®usnka — Hayka | @u3uka — Hayka o mpupoje. SBineHus npuponsl. PU3MUECKUE | ® BBIABICHHE  pa3iuuuil  MEXAy  (U3NYECKUMH U
o mpupoje. (2 4.) | ABIEHUA: MEXaHUYECKHE, TEIUIOBBIC, HJIEKTPUUYECKHE, MAarHUTHBIE, XUMu4eckumu npespameHusamMu (MC — xumus);
CBETOBBIE, 3BYKOBBIE. ® pacro3HaBaHHe M KiIaccHpuKanusg (pu3nyecKux sSBICHUM:
MEXAHUYECKUX, TEIUIOBBIX, IEKTPUUECKUX, MATHUTHBIX U
CBETOBBIX;
® Ha0JIIOJIEHHE C TOMOUIbIO COXPAHHBIX AHAIMU3aTOPOB M
onucaHne HU3NIECKUX SIBICHHUM.
dusnyeckue @dusnueckue BenuuMHBL. M3MepeHue (U3NYECKUX BEJIMYMH. | ® ONpEJeNeHHE LEHbl JENEeHUs IIKalbl H3MEpUTEIbHOIO
BEJIMYUHBI. (2 ®uznyeckue npudopsl. IlorpenHocts n3mepenuit. Mexaynapoanas npubopa, H3MEpPEHHE JIMHEHWHBIX pa3MepoB Tel U
q.) CUCTEMA EUHULL. IIPOMEXKYTKOB BPEMEHH C YUETOM IOIPELIHOCTEN;
® u3MepeHHre 00bEMa )KUJIKOCTH U TBEPAOIO TEIa;
® U3MEpPEHHME TEMIIEpaTypbl IPU IIOMOIIM JKUIKOCTHOIO
TEPMOMETPA U AaTYUKA TEMIIEPATypHl;
® BBINOJHEHWE TBOPUECKUX 3aJJaHUH MO MOUCKY CIIOCOOOB
U3MEpPEHUs] HEKOTOPBIX (U3NYECKUX XapaKTEPUCTHUK,
HampuMmep:  pa3MepoB  MalbIX  00BEKTOB  (BOJIOC,
MIPOBOJIOKA), YIAIEHHBIX 00BEKTOB, OOIBIIINX PACCTOSHUM,
MaJlbIX IPOMEKYTKOB BPEMEHU;
® O0CYXJEHHUE PeIIaraéMbIX CIOCOOOB.
EcrectBenHoHay | Kak ¢u3uka u JIpyrue ecTeCTBEHHbIE HAayKU HM3Y4arOT MPHPOJY.| ® BBIIBM)KEHUE TMIIOTE3, OOBACHSIOMIUX MPOCThIEC SBJICHMUS,
YHBIA METOJ EcTtecTBeHHO-HAay4YHbBIN METO/ MO3HAHUS: HAOIIOEHHUE C TOMOLIBIO HampuMep: IMOYEeMY OCTaHaBJIMBAaeTCA JABIKYyIIeecd IO
Mo3HaHUs. (2 4.) | COXpaHHBIX aHAJIM3aTOPOB, IIOCTAHOBKA HAY4YHOTO BOIpOCA, TOPU30HTAJILHOW MOBEPXHOCTH TEJO; MOYEMY B KAPKYIO
BBIIBIDKEHUE THUIIOTE3, OKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, MOT0/1y B CBETJION OZIeK/1€ MPOXJIaJAHEN, YeM B TEMHOI;
oObsicHeHue HabmogaeMoro siBaeHusa. Omnucanue (U3NYECKHX | ® TPEATIOKEHHE CIIOCOOOB MPOBEPKH HITOTE3;

SIBJIEHUH C IIOMOIILIO MOJEJIEHN.

IPOBEJCHNE WCCIEAOBAaHUA II0 TPOBEpKE Kakoii-mmbo
TUIIOTE3bl, HAlpUMep: JAJbHOCTh MOJETa  IIApHKa,
MYIIEHHOTO TOPU30HTAJILHO, TeM OoJblle, YeM OoJblle
BBICOTA MTYCKa;
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® TIOCTPOCHHE MPOCTEUINX MOAeNeH (PU3MUYECKUX SIBICHUN

(B BHIE PUCYHKOB, alIUIMKalUi, pelibe(HBIX PUCYHKOB
WA CXEM), Harpumep najicHue IIpeIMeTa;
PsIMOJIMHEIHOE PAacIIPOCTPAHEHHE CBETA.

Pasjen 2. IlepBoHayasibHbIe CBeIeHHs 0 CTPOEHMH BellecTBa (S 4.)

Crpoenue
BemiecTna. (1

9.)

ATOMBI M MOJEKyNbl, HX pasmepbl. ONbBITHI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOCHHE BELIEeCTBA.

® Ha6.]'IIOI[eHI/Ie C IIOMOHIbIO COXPAHHBLIX aHAJINU34TOPOB U

WHTEPIIPETAMS.  OMBITOB,  CBHUJACTEIBCTBYIOIIUX 00
aTOMHO-MOJIEKYJIIPHOM CTPOEHUHU BELIECTBA: OIBITHl C
pacTBOPEHHEM Pa3IMYHBIX BEUIECTB B BOJIE;

OIICHKAa Pa3MEepOB aTOMOB U MOJIEKYJ C HMCIOJb30BaHUEM
dotorpaduii, TMOITYyYEHHBIX HAa AaTOMHOM CHJIOBOM
Mukpockore (ACM), uinu moenei;

OIpe/IeJIEHUE Pa3MEPOB MaJIbIX TeJl.

JIBH>KEHHE

51
B3aHUMOJICHCTBU
€ YaCTHI]
BemecTna. (2

9.)

JIBrmxkeHue yactul BemecTsa. CBsA3b CKOPOCTH JBUKCHMS YACTHUIL C
TEMIIEpaTypOHu. bpoyHoBckoe JIBUKCHUE. Huddyzus.
B3aumoeicTBue YacTHI] BEILIECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

HaOIO/IEHUE C TOMOIIBI0 COXPAaHHBIX aHAJIM3aTOPOB U
00bsICHEHME OpOYHOBCKOTO JBWDKEHUS H  SIBJICHUS
1 Qysnn;

MPOBEJICHUE W OOBSCHEHUE OMNBITOB IO HAOIIOICHUIO
TEIJIOBOTO PACUINPEHUS T'a30B;

MIPOBEICHUE M OOBSICHEHHUE OMBITOB IO OOHAPYKEHUIO CHJT
MOJIEKYJISIPHOTO NPUTSIKEHUSI U OTTAJIKUBAHUS.

ArperarHble
COCTOSIHUSI
BelecTna. (2

9.)

ArperatHble COCTOSIHUS BEILECTBA: CTPOCHHME ra3oB, KMIKOCTEH U
TBEPBIX (KPUCTATUIMUECKHX ) TeJl. B3auMOCBsI3b MEX1y CBOMCTBAMU
BEIIECTB B  pPa3HbBIX  arperarHblX  COCTOSHUAX U HX
ATOMHO-MOJICKYJISIPHBIM ~ CTpoeHneM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI.

omricaHue (C UCHONB30BAaHHWEM IMPOCTHIX MOJENEHl)
OCHOBHBIX PAa3JM4Yuii B CTPOCHUHU Ta30B, KUIKOCTEH WU
TBEPABIX TE,

00BSICHEHHE MAJION C)KMMAEMOCTH KHUIAKOCTEN U TBEPIBIX
Tell, OOJIBIIION CKMMAEMOCTH Ta30B;

oOBsicHEHHE coxpaHeHHs (QOpMBI TBEPABIX Tel U
TEKYYECTH KUJKOCTH;

MPOBEJICHUE ONBITOB, IOKA3BIBAIOIIUX, YTO B TBEPIOM
COCTOSTHMM BOJbl YAaCTHUIIbI HAXOJATCS B CPEIHEM JAJIbIIIe
JIPYT OT JApyra (MJIOTHOCTh MEHBIIIE), YEM B KHUIKOM;
YCTAQHOBJICHUE B3aMMOCBSI3M  MEXJIYy OCOOCHHOCTSIMHU
arperaTHbIX COCTOSIHUM BOJIBI U CYIIECTBOBAHUEM BOJHBIX
opraun3mMoB (MC — Guonorus, reorpadusi).

Paznea 3. /IBukenue u B3aumopgeiicreue teJa (21 4.)
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Mexanudeckoe
nBwkeHue. (3

q.)

Mexanuyeckoe JBWXKEHHE. PaBHOMEpHOE U HEPaAaBHOMEPHOE
aerkeHne. Ckopocts. CpenHss CKOPOCTh IIPH HEPaBHOMEPHOM
JIBWKEHHUU. Pacuér myTu 1 BpeMEeHU IBUKCHUSL.

HCCIICAJOBAHUC PABHOMCEPHOI'0O ABMXKXCHHUA KW OIIPECACICHUC
€TI0 IIPU3HAKOB;,

Ha6HIOIIeHI/Ie C IIOMOIIBKO COXpaHHBIX aHAJIMU3aTOPOB
HEPAaBHOMECPHOT'O ABUKCHUA U OIPCACICHUEC €TI0 OTIINIHH
OT pPaBHOMCPHOT'O ABHUIKCHU A,

p€mCHUE 3aJad Ha OINpCACICHUE IIYTH, CKOPOCTH H
BPCMCHH PABHOMCPHOI'O JBUKCHUA,

aHaJInu3 Fpa(bI/IKOB 3aBUCUMOCTH IIYTH U CKOPOCTH OT

BPEMEHH.
WNuepuus, SBnenue uHepuuM. 3akOH MHEpuuu. B3aummopeicTBue Ten Kak 00BsICHEHUE u IIPOTHO3UPOBAHUE ABJICHU,
Macca, IIpUYMHA W3MEHEHHUsI CKOpPOCTHM JBM)KEHMs Tell. Macca kak mepa 00yCIJIOBIEHHBIX MHEPIMEH, HAapUMEp: YTO IPOUCXOAUT

IJIOTHOCTG. (4

q.)

HHCPTHOCTH TCJa. IInotHocTh BemiecTBa. CBsA3b IUIOTHOCTH C
KOJMYCCTBOM MOJICKYJI B CIMHUILIC 00BéMa BCIICCTBA.

P TOPMOXKCHHH WM PE3KOM MAaHEBpPE aBTOMOOWIIS,
HO'—IeMy HCBO3MO>XHO MI'HOBCHHO HperaTI/ITI) ABUKXCHHUC
Ha BEJIOCHIIEE I CaMOKaTe U T JI;

HpOBeI[eHI/Ie U aHallu3 OIIbITOB, IICMOHCTpI/Ip}/IOHII/IX
W3MCHCHHE CKOPOCTH JIBIDKEHHUS Tella B pe3yJibTaTe
JICHCTBHSI HA HETO JIPYTHX TEI,

pellieHre 3a/1a4 Ha OIPE/ICIICHUE MacChl Telia, ero 00bEMa
U IIJIOTHOCTH,

MPOBEJCHNE W aHalu3 OMBITOB, JIEMOHCTPHUPYIOIINX
3aBUCUMOCTHb UBMCHCHU A CKOpOCTI/I TCJIa OT €0 MaCChbI HpI/I
B3aMMOJICHCTBHUH TEII,

M3MEpEHUE MACChI TeJla Pa3IUIHBIMU CIIOCO0aMU;
ompejieNieHue TJIOTHOCTU Tella B pe3ysbTaTe W3MEpeHUus
€ro Macchl 1 00bEMA.

Cuia. Buns! cui.
(14 4.)

Cuna xak XxapakTepuCTHKa B3auMoaencTBus Teil. Cuia ynpyrocta u
3akoH ['yka. 3MepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIeHUE
TATOTEHUs U cuiIa TshkecTH. Crila TSHKECTH Ha IpyTuX IulaHeTax. Bec
tena. HeecomocTs. CllokeHWE CHJ, HAIpaBICHHBIX 110 OJHOU
npsimoi.  PaBHopelictByromas cwin  Cwia  TpeHus.  TpeHue
CKOJIbJKEHUS U TpeHue Mokos. TpeHue B NpupoJie U TEXHUKE.

U3y4eHNE B3aUMOJCHCTBUS KaK TPHYMHBI HM3MEHEHUS
CKOpPOCTH TeJla WK ero Je(opMaInu;

OIMCAaHUE pEATBHBIX CUTyalluii B3aUMOAEHCTBHS TENl C
MOMOIIBIO MOJIeTICH, B KOTOPBIX BBOIUTCS TOHSITHE H
M300paKeHUE CUJIBL;

U3yUYCHUE CUJIBI YIIPYTOCTH;

UCCJIECIOBAaHHE 3aBUCHMOCTH CHJIBI  YIPYrOCTH  OT
YIUIMHEHHsT PE3WHOBOTO IIHypa WM TNPYXUHBI (C
MIOCTPOCHHEM Tpaduka);
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aHAJIN3 MPAKTUYECKUX CUTYAIlUH, B KOTOPBIX MPOSIBIISICTCS
NEHCTBUE CUJIBI YIPYTOCTH (YIPYTrOCTh Msiua, KPOCCOBOK,
BETOK JIepeBa u Jp.);

aHaJl3 CUTYyallui, CBA3aHHBIX C SIBJICHHEM TATOTEHUS.
OObsicHeHHWE  OpOWTANBLHOTO  JIBIDKEHUS IUTAHET ¢
WCIIOJIb30BAaHUEM SIBJICHUS TSATOTEHHSI U 3aKOHA MHEPLUU
(MC — actponomus);

M3MEpEeHHEe Beca Tella ¢ MOMOUIbIO JUHAMOMETPA;
000CHOBaHHE ITOTO CIIOCOOA U3MEPEHUS;

aHallu3 U MOJICTTUPOBAHUE SIBJICHUS HEBECOMOCTH;
AKCIIEPUMEHTAJIBbHOE MOJIyYEHUE MTpaBWila CIOXKEHUS CUIL,
HAIPABIEHHBIX BAOJIb OJHOU MPSIMO;

ONPEAEIIEHUE BEJIMYMHBI PABHOJACHCTBYIOIIEH CUJT;
M3Y4YCHHE CUJIBI TPEHUS CKOJNBXKEHUS WM CHIIBI TpPEHUs
MTOKOSI;

UCCJIeTOBaHKE 3aBUCUMOCTH CHJIBI TPEHUS OT Beca Tefa U
CBOICTB TPYILIMXCS TOBEPXHOCTEM;

aHaJIM3 MPAKTUYECKUX CUTYallUii, B KOTOPBIX MPOSBISETCS
NEHCTBUE CHJIBI TPEHHS, HCIOIB3YIOTCS CIHOCOOBI ¢
YMEHBIIICHUS WM YBEIWYeHUs (KaTaHUE Ha JbDKax,
KOHBbKaX, TOPMOKEHHE aBTOMOOWIISA, WCIIOJIb30BaHUE
MOITUITHUKOB, TUIABaHUE BOJHBIX )KMBOTHBIX 1 Ap.) (MC
— Ouosorus);

pelieHre 3a1a4 ¢ UCMoiab30BaHUuEM (OpMyI IS pacdéra
CHJIBI TSDKECTH, CHJIBI YIIPYTOCTH, CHUJIBI TPEHUSI.

Pasnen 4. /laBienue TBEpABIX TeJl, AKUAKOCTEH M 1a30B (21 4.)

JlaBneHue.
[Tepenaua
JaBJICHUS
TBEPABIMU
TeIaMu,
KUJTKOCTSIMH U
razamu. (3 4.)

JaBnenne. CrocoObl YMEHBIIEHUS W YBEIWYCHHS JaBJICHMUS.
JlaBnerne raza 3aBHCHMOCTH JIaBJICHUS Tra3a OT 0O0bEMa H
Temneparypsl. [lepenava napneHus: TBEPABIMH TEIAMU, KUAKOCTIMHU
n ra3amu. 3akoH Ilackans. [THeBMaTHueckie MallIMHEI.

aHaJIM3 U 00BSICHEHUE ONBITOB U MPAKTUYECKUX CUTYaIUil,
B KOTOPBIX IPOSIBIISETCS CUJIa 1aBJICHUS;

000CHOBaHME CIIOCOOOB YMEHBIICHHS M YBEIHMUCHHS
JTaBJICHMUS,;

U3yYeHHE 3aBUCHUMOCTH JaBJIeHHs ra3a OT o0bEéMa H
TEMIIEpaTyphl;

U3y4eHne OCOOCHHOCTEH Mepenauyd JaBJIeHUS TBEPABIMU
TeJaMHM, KHUJKOCTIMHU U Ta3aMH;
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® 000CHOBaHHE pE3YyJIbTaTOB OIBITOB OCOOCHHOCTSAMHU
CTPOEHUS BELECTBA B TBEPJOM, KUAKOM U ra3000pa3zHOM
COCTOSIHUSIX;
® SKCIIEPUMEHTAJIbHOE J0KA3aTeNIbCTBO 3akoHa [lackais;
® pCIICHME 3aJ1a4 Ha PACUET JABJICHUS TBEPIOIO TeEA.
JHaBnenue 3aBUCUMOCTh JIABJICHUS KUAKOCTH OT TIyOHMHBI MOTPYKECHUS. ® CCIIEJOBAHME 3aBUCHUMOCTH JaBJICHHUSA >KUAKOCTH OT
KUAKOCTH. (5 4.) | ['mapoctarnyeckuit mnapagokc. CooOwiaromuecst  CoCybl. ri1yOUHBI IOTPY’KEHUSI U TNIOTHOCTHU YKUIKOCTH;
['mapaBiaruecKue MEXaHU3MBI. ® Ha0IIOJIEHHE C TMOMOIIBI0 COXPAHHBIX AHAIM3aTOPOB C
[IOMOILBI0 COXPaHHBIX aHAJIN3aTOPOB U OObSICHEHUE
THIPOCTATUYECKOTO TapaJokca Ha OCHOBE 3aKOHA
ITackans;
® M3y4YCHHE COOOMIAIOUINXCS COCYIOB;
® pelleHHe 3a]a4 Ha pacuéT JaBJICHUS KUAKOCTH;
® OOBsACHEHHE TPUHIMIIA JCHCTBUA THUAPABIMYECKOTO
npecca;
® aHamM3 © OOBACHEHHE MPAKTUYECKUX CHTYallHH,
JIEMOHCTPUPYIOIINX MPOSIBIICHUE JABICHUS JKUAKOCTH U
3akoHa [lackams, HampuMep MPOLECCOB B OpPraHU3ME IMPH
ri1y0okoBoiHOM HbIpsiHuK (MC — Guosorus)
ATmocdepHoe Atmocepa 3emmum u  armochepHoe gaBieHue. IIpuuuHB] ® SKCHIEpUMEHTalIbHOE  OOHApyX eHHE  aTMOC(HEPHOro
nasneHue. (6 4.) | cymiecTBOBaHUS Bo3ayIIHOW oOonouku 3emiu. OneiT Toppuuenny JaByieHUs] AHaIU3 U 00BSICHEHUE ONBITOB U MPAKTUYECKUX
W3mepenune aTMochepHOTO AaBlieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO CUTyallWi, CBS3aHHBIX C JIEHCTBHEM aTMOC(EpHOTO
JIaBJIEHUs OT BBICOTHI Ha/l ypoBHEM Mops. [Ipubops! 1 u3MepeHus| JTaBJICHMUS;
aTMOC(EepHOTO J1aBJICHHUS. ® OObsSICHEHHE CYIIEeCTBOBaHUsS arMochepbl Ha 3emie U
HEKOTOpBIX IUIaHETaX MM €€ OTCYTCTBUS Ha JpPYyTux
wianerax u Jlyne (MC — reorpadusi, actpoHOMUS);
® O00bsACHEHHE M3MEHEHHUs IUIOTHOCTH atMocdepbl ¢
BBICOTOH M 3aBUCHMOCTH aTMOC(EpPHOTO MHaBJICHHS OT
BBICOTHI;
® pelIeHue 3a1a9 Ha pacu€T aTMOC(EPHOTO JTABICHUS;
® 13yYyeHHE YCTpoiicTBa GapoMeTpa-aHepOuaa.
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[elictBue

KHUJKOCTHU U rasa
Ha [IOTpyKEHHOE
B HUX Teno. (7 4.)

JlelicTBME JKHMAKOCTM W Tra3a Ha MOrpy>KEHHOE B HUX TEJNO.
BritankuBaromas (apxumenoBa) cuiia. 3akoH Apxumena [liaBanue
Ten. Bozayxonnasanue.

HKCIEPUMEHTATBHOE OOHAPYKEHUE ACHCTBHS KUAKOCTH H
rasa Ha IOrpy>k€HHOE B HUX TEJIO;

OIIPEJEIICHUE BBITAIKMBAIOIICH CUIIBI, JCUCTBYIOLICH Ha
TEJNO, IOrPYKEHHOE B )KUJKOCTD;

IIPOBEJEHUE U OOCYKJIEHUE OIBITOB, 1EMOHCTPUPYIOLINX
3aBHCHUMOCTb BBITAJIKMBAIOIIEH CHIIBI, JEUCTBYIOIIEH Ha
TEJIO B )KHUJIKOCTH, OT 00BbEMA MOTPYKEHHOM B JKUAKOCTh
YaCTHU TeJIa U OT INIOTHOCTHU XKHUJIKOCTH;

UCCJIEJOBaHNE 3aBUCUMOCTH Beca Tela B BOJE OT 00béMa
HOTPYKEHHOU B KHUIKOCTb YaCTHU TEJIA;

pelieHue 3aJady Ha INpUMEHEHHE 3aKkoHa Apxumena u
yCJIOBUS IUIABAHHUS TE,

KOHCTPYMPOBAaHHE apeoMeTpa WM KOHCTPYHpPOBAHUE
JIOJIKM U OIIpeieNICHUE €€ IPy30I0IbEMHOCTH.

Pa3znen 5. Pabora u MmomHocTs. JHeprus (12 4.)

Pa6ora u
MOIIIHOCTb. (3

q.)

Mexannueckas pabora. MOIIHOCTb.

® HKCIEPHUMEHTAIbHOE ONPEAEICHIUE MEXaHNUECKON pabOThI

CUJIbl TSKECTH IpU IMAJCHUU Tella U CUJIbI TPEHUS IpHU
PaBHOMEPHOM TNIEPEMEILICHUU Tela MO TOPU3OHTAIBHOMN
MTOBEPXHOCTH;
pacdy€T MOIIHOCTH,
JIECTHULIE;
pelieHre 3amad Ha pacu€T MEeXaHW4eCKOM paldoThl U
MOIIHOCTH.

pa3BUBaeMOM MpPH NOABEME IO

IIpoctsrie
MEXaHU3MBI. (5

q.)

[TpocThie MEXaHU3MBI: 0JI0K,
IIpaBuio paBHOBECHS.

Poryara. IlpumeHeHue mnpaBuiia paBHOBECHS pbluara K OJOKY
«3onoroe npaBwio» MexaHuku. KIIJ[ mpocTbIX MexaHU3MOB.

[TpocTeie MexaHU3MBI B OBITY U TEXHUKE. Pblyaru B Tene uyenoBeka.

pbIyar, HaKJIOHHasA IIJIOCKOCTb.

OTpeieTIEHNE BBIUTPHIIIA B CUJIE TTPOCTHIX MEXaHU3MOB Ha
MpUMepe pbluara, MoJBUKHOTO U HETIOABM)KHOTO OJIOKOB,
HAKJIOHHOM IINIOCKOCTH;

HCCJIEI0BAHKUE YCIOBUSI PaBHOBECHUS phluara;
oOHapyX€HHE  CBOWCTB TMPOCTHIX MEXaHU3MOB B
pa3IMYHBIX ~ MHCTPYMEHTaX U  MPUCIOCOONICHUSX,
WCIIONIB3YEMBIX B OBITY W TEXHUKE, a TaKXKE€ B J>KHBBIX
opraam3max (MC — Guonorus);

OKCIIEPUMEHTAJIbHOE JIOKA3aTeIbCTBO PAaBEHCTBA padoT
MIpU IPUMEHEHUH IPOCTHIX MEXaHU3MOB;

onpeaenenue KII/[ HakIOHHON MIOCKOCTH;
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pelieHre 3ajady Ha NPUMEHEHHE MpaBuja paBHOBECHUS
pbryara u Ha pacuét KI1J]

Mexanunueckas
sHeprusl. (4 4.)

Kunernueckas u noreHuunanbHas 3Heprus. I[IpeBpamenue omgHOro
BHUJIa MEXaHUYECKOW SHEPruU B JPYrod. 3aKOH COXPAHEHUS U
W3MEHEHUS SHEPTUU B MEXAHUKE.

AKCIIEPUMEHTAIILHOE olpezeneHue WU3MEHEHUs
KMHETUYECKOW U MOTEHIMAIbHOM SHEPruu Teja MpH ero
CKaThIBaHUH 110 HAKJIOHHOM IIJIOCKOCTH;
dbopMylMpoBaHHE Ha OCHOBE HCCIIEI0BaHUS
COXpaHEHUsI MEXaHUUECKON YHEPIHH;
o0cy>XJIeHue TpaHUI] IPUMEHUMOCTH 3aKOHAa COXpaHEHUs
SHEPTHUH;

pelleHre 3aJad ¢ UCIOJIb30BAHUEM 3aKOHA COXPAHEHUS
SHEPTUH

3aKOHa

PesepBHoe Bpemst. (3 4.)

9 kaacc (68 4.)

TeMaTHyecKuit
0JIOK, TeMbI

OcHoBHOE CoIEpiKaHue

OcHoBHbIE BU/IbI 1€SIT€IbHOCTH
o0yyaruuxcsi

Pa3znen 6. TensioBble siBjeHus (32 4.)

Crtpoenue
CBOICTBa
Bemiectna. (7 4.)

bal

Crpoenue BemectBa. ONbIThI, JOKa3bIBAIOIINE aTOMHOE CTPOEHUE
BelllecTBA. TeIIOBOEC IBUKEHUE aTOMOB M MOJIEKYJI. bpoyHOBCcKoe
neukenune. Juddysus B razax, JKUIKOCTSIX M TBEPAbIX Telax.
B3auMmoJeicTBUE  YacTHI] BEIIECTBA. ATrperaTHble  COCTOSHMS
BemecTsa. Mojaenn CTpPOCHMsI TBEPIABIX TeJ, KUIKOCTEH W Ta30B.
OOBsicHEHHE CBOWCTB ra3oB, KHJIKOCTEH M TBEPHBIX TE€JI HA OCHOBE
MOJIEKYJISIPHO-KHHETHYECKUX MTPEACTABICHUM.

HaOJIOJIEHUE C TOMOIIBI0 COXPAHHBIX aHAJIU3aTOPOB C
MOMOIIIBI0 COXPAHHBIX AHAJIMW3AaTOPOB W HHTEpIpETAIUs
OTIBITOB, CBUJIETEIHCTBYIONIUX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOECHMHM BEIIECTBA: OMBITHI C PACTBOPEHUEM Pa3IMYHBIX
BEIIIECTB B BOJIC;

penieHune 3aa4 no OLUEHUBAHUIO KOJIMYECTBA ATOMOB WJIU
MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA;
OIICHKA YOeIUTEIHbHOCTH 3TUX 00OCHOBAHUI;
0o0BsicHEHHe  OpOYHOBCKOTO  JBW)KECHMS,
naddysum;

OOBSICHEHHE OCHOBHBIX pa3IW4YMil B CTPOCHUU Ta30B,
JKUJIKOCTEN U TBEPIBIX TEN;

MPOBEJICHUE ONBITOB IO BBIPANIMBAHUIO KPUCTAIIOB
MMOBApPEHHOM COJIM WM caxapa;

MIPOBEICHUE W OOBSICHEHHE OMBITOB, JEMOHCTPUPYIOIINX
KaNWUISIPHBIE SIBJICHUS U SIBJICHUE CMAaYMBaHUS;

SIBJICHUSA
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OOBSICHEHWE  PONM  KANMWUIAPHBIX  SIBICHUH  JIJIS
MOCTYIUICHUST BOJBI B opraHu3m pacreanii (MC —
ouonorus),

HaOJI0/IeHHE C TOMONIbI0 COXPAHHBIX AaHAJIU3aTOPOB C
IIOMOIIBIO COXPAaHHBIX AaHAJIU3aTOPOB, IIPOBEACHHUE U
OOBSICHEHUE OIBITOB MO HAOIIOACHUIO TEIJIOBOIO
pacCILIMpPEHHUs Ia30B, )KUJIKOCTEN U TBEPABIX TEII;
00BsICHEHUE COXpaHEHUSI 00bEMA TBEPABIX TEN, TEKYYECTH
JKUAKOCTH (B TOM 4YHCIIE, Pa3sHULBl B TEKy4eCTH UIs
pa3HBIX KHUJIKOCTEH ), TaBJICHUS ra3a;

IIPOBEJICHUE OMBITOB, JACMOHCTPUPYIOUIUX 3aBHUCHUMOCTH
JaBJICHUS] BO3JyXa OT €ro o0béMa W HarpeBaHUsS WU
OXJIKICHUS;

aHaIM3 IPAKTUYECKUX  CHUTYyalMil, CBS3aHHBIX  CO
CBOMCTBAaMHM I'a30B, KUJKOCTEN U TBEPJBIX TEIL.

TennoBeie
nporueccsl. (23

9.)

Temneparypa. CBs3b TeMmMIeparypbl €O CKOPOCTBIO TEIUIOBOTO
JIBUKEHUST 4yacTul. BuHyTpennsisi sHeprusa. CrocoObl M3MEHEHUs
BHYTPEHHEH SHEPIUu: TeIIoNepeiaya U coBeplieHne padboTel. Buel
TEIUIONEepelau:  TEIUIONPOBOJAHOCTb, KOHBEKLHS, H3IyUYCHHE.
KonuuecTtBo TemnoTel. YnenbHas TEIUIOEMKOCTh — BEILECTBA.
TemiooOMeH U TEMJIOBOE pPAaBHOBECHE. YpaBHEHHE TEIIOBOTO
Oananca. [lnaBneHue u oTBepAeBaHUE KPUCTANIMYECKUX BEIIECTB.
VY nenbHas TeruoTa muasieHus. [lapooOpazoBanue U KOHIEHCALUS.
Hcnapenne Kunenuwe. VYpaenpHas TemioTa MNapooOpa3oBaHMSL.
3aBUCHUMOCTh TEMIEpPaTypbl KUIIEHUS OT aTMOC(EPHOTO JABJICHUS.
BnaxHocTe BO3ayxa. OHeEprus TOIUIMBA. YJAelbHas TeIUIOTa
cropanusa. [lpunmunsl pabotbl TemmoBbiX apurarenedt. KIIJ]
TEIUIOBOTO  JBWrarensd. TemoBele  ABUraTeNnd W 3alluTa
OKpPY’KaOIIEeH cpe/ibl. 3aKOH COXpPAHEHUs U IIPEBPALCHUS SHEPTUH B
MEXAHUYECKUX U TEIUIOBBIX IpOLEccax.

000CHOBaHUE MTPABIII U3MEPEHHS TEMIIEPATyPhl;
CpaBHEHHE PAa3IUYHBIX CIOCOOOB HM3MEpPEHUS U IIKaJ
TEeMIIepaTyphbl;

HaOJIIOJIEHUE C TOMONIBI0 COXPAHHBIX aHAJIU3aTOPOB C
MOMOIIBI0 COXPAHHBIX AaHAJM3aTOPOB M OOBSICHEHUE
ONBITOB, JEMOHCTPUPYIOIIMX H3MEHEHUE BHYTPEHHEU
SHEPTUHU Tella B pe3yibTaTe Teronepeaadyu u paboTsl
BHEIITHUX CHII;

HaONO/IeHHE C TIOMOIMIBI0 COXPAaHHBIX aHAJIU3aTOPOB C
MOMOIIBI0 COXPAaHHBIX AaHAJIM3ATOPOB U OOBSICHEHUE
OIBITOB, o0cyxIeHHe MIPAKTUYECKUX CUTYaIIHii,
JIEMOHCTPUPYIOIIUX PAa3IUYHbIe BHIbl TEIUIONEpPEIayu:
TEIUIONPOBOHOCTh, KOHBEKIIUIO, U3JTyUYCHUE;
WCCJICIOBAHNE SIBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUN
XOJIOJHOM Y TOpsiY€ei BOJBI;

HaONIOZICHUE C TIOMOINBI0 COXPaHHBIX AaHAIM3aTOPOB
YCTaHOBJICHUSI TEIJIOBOI'O PABHOBECHUS MEXKIY TOpsUeH U
XOJIOJTHOM BOJION;
omnpezeneHue  (M3MepeHHe)

KOJIMYCCTBA TCIIJIOTHI,
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MOJIyYeHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM IHIIUHIPOM;

ompeneneHue (M3MepeHue) YIEIbHOM TEIIOEMKOCTH
BCIIICCTBA,;

pemiCHUC 3aaa4, CBA3aHHBLIX C BBIYMCICHUCM KOJMYCCTBA
TEIUIOTHI M TETUIOEMKOCTH MTPH TETIO0OMEHE;

aHaJIn3 CI/ITyaI_[I/If/'I MMPAKTHUYCCKOI'0o HUCITIOJIB30BaHUA
TEIUIOBBIX CBOMCTB BEIIECTB U MAaTEPHAJIOB, HAIPUMED, B
HEJISAX HHEProcOepeKEeHNU: TETUIOU30JISIIIHA,
’HEprocOeperarIne KphIili, TEPMOAKKYMYJISITOPBI U T IT;
HaOJIOZIGHWE C TIOMOIIBI0 COXPAHHBIX aHAJM3aTOPOB
SIBIICHUI UCTIAPCHUS U KOHJICHCAIUH;

UCCIIC/IOBAaHNE  TpoIlecca  HMCIApEHUs  Pa3IMYHBIX
xuakoctei. OOBsCHEHHME  SBJICHUW  WCHAPCHUS U
KOHJICHCAIIMU HA OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHUS;
HaOJIIOZICHUE C TOMOINBIO COXPAaHHBIX aHAU3aTOPOB H
00BsICHEHUE TIPOIECCa KUTICHUS, B TOM YHCJIC 3aBUCUMOCTH
TEMIIepaTypbl KUIICHUS OT JIaBJICHUS;

omnpeneneHue (M3MepeHrne) OTHOCUTEIBHON BIAXKHOCTHU
BO3/TyXa;

HaOJIOZICHWE C TIOMOIIBI0 COXPAaHHBIX aHAJIM3aTOPOB
mpolecca TMJaBJICHHUS KPUCTAIIIMYECKOTO  BEIIeCcTBa,
HanpuMep, b4,

CpaBHEHHE TIPOIECCOB TUIABJICHUS KPUCTAJUTMUECKUX TE U
pa3MArdyeHus Mpu HarpeBaHuM aMOp(HBIX Te;
omnpeneneHue (M3MepeHne) yaeIbHON TeIIOTHI TIIaBICHUS
b1 9 )

00BsCHEHHE SIBJICHUH IUIABJIEHUS U KpucTajyimdaliuu Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUCHHUS,

pe€mCHUC 3aaa4, CBA3aHHBIX C BBIYMCICHUEM KOJIMYCCTBA
TEIUIOTHI B TPOIEccax TeIUIoNepenadyn Mpy MIaBICHUH U
KpucTtaliindalyn, UCIIapCHUH U KOHJACHCAIIUH,

aHaIlM3 CHUTyallMil MPaKTHYECKOTO MPUMEHEHUS SBICHUN
IUIABJICHHUA W KPUCTAJUIM3AlWH, HAIIPUMEP, ITOJTYYCHUC
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CBEPXUYUCTBIX MAaTEPHUAIIOB, COJIEBAS TPENIKA U AP.;

aHaiM3 paboThl W OOBSCHEHUE MPHUHLMIA JEHCTBUS
TEIJIOBOr'O JBUTATEIIS;

BBIYHMCIICHHE KOJIMYECTBA TEIUIOTHI, BBIICISAIOIIETOCs MpU
CrOpAaHUM Pa3JIMYHbIX BUJIOB TorunBa, U KIIJ] nBurarens;

o0cyxieHue HKOJIOTUYECKUX MOCIIEACTBHM
WCIIOJIb30BAaHUs  JIBUTaTelIel BHYTPEHHETO CrOpaHwus,
TEIJIOBBIX M THapodJiekTpocTaHimii (MC — skoiorus,
XUMUS).

Paznen 7. diiekTpryeckne 1 MarHuTHbIe siBJieHud (35 4.)

DNeKTpuYEeCcKue
3apsbl.
3apsKeHHbIE
Tema M HX
B3aMMO/ICIICTBHE
(7))

Onextpusauuss Ted. J[Ba poma  DIIEKTPUYECKUX — 3apsAOB.
B3aumopelicTBue 3apskeHHBIX Tell. 3akoH Kynona. Dnekrpudeckoe
nosie. [IpuHnun cynepnoszunuu snexkTpudeckux nosiei. Hocurenn
AIIEKTPUYECKUX 3apAI0B. DJIEMEHTAPHBIM AJIEKTPUUYECKUI 3apsil.
Crpoenue aroma. [IpoBOIHUKM M AMDIEKTPUKHU. 3aKOH COXPaHEHUS
JIIEKTPUYECKOTO 3apsA/a.

HaOJIOJICHUE C TIOMOIIBIO COXPAaHHBIX aHAJIM3aTOPOB M
MPOBEJICHUE ONBITOB IO JJEKTPU3ALMU TeEN MpHU
CONPUKOCHOBEHUH U UHAYKIIUEH;

HaOJIOJICHUE C TIOMOIIBIO COXPAaHHBIX AHAIM3aTOPOB U
00BsICHEHHE B3aMMOICHCTBHS OJHOMMEHHO u
Pa3HOMMEHHO 3apsKEHHBIX TEI;

00BSICHCHUE TIPUHIIMIIA ICHCTBUS JJICKTPOCKOIIA;
00BsICHCHHE SIBIICHHI 3JIEKTPU3ALINHU npu
CONPUKOCHOBEHUU TEJI U MHAYKUMEH C HCIOJb30BaHUEM
3HAHUW O HOCUTEIAX AEKTPUUECKUX 3aps/IOB B BEILIECTBE;
pacrno3HaBaHHe U OOBSICHEHHE SIBICHHUI SIEKTpU3AlNU B
IMOBCEAHEBHOM XKU3HU;

HaOO/IEHHE C TOMOIIBI0 COXPaHHBIX aHAJIN3aTOPOB U
00BsICHEHHE OITBITOB, WUTIOCTPUPYIOIINX 3aKOH
COXPAHEHUS JIEKTPUUYECKOTO 3apsiIa;

HaONIOJIEHUE C TOMOINBI0 COXPaHHBIX aHAJIM3aTOPOB
ONBITOB [0  MOJEIMPOBAHUIKD  CHJIOBBIX  JIMHUU
AIEKTPUYECKOTO TOJIS;
HCCeNOBaHUE OSHUCTBUS
MIPOBOJHUKHU U JTUAJIEKTPUKH.

QJICKTPHUYCECKOIO0 IIOJIsI  Ha

DNeKTpUYECKUit
TOK. (22 4.)

DJEKTPUUYECKUI TOK. YCIIOBUS CYLIECTBOBAHUS SJIEKTPUUECKOTO
TOKa. VICTOUHMKH MOCTOSHHOTO TOKa. J[€MCTBHS 3JIEKTPUUYECKOTO
TOKa (TEIUIOBOE, XUMUYECKOE, MAaTHUTHOE). DIEKTPHUUECKUN TOK B
JKUJIKOCTSIX M raszax. OJnekTpudeckas unenb. Cuia  Toka.

HAOMO/IEHHE C TIOMOINBIO COXPAHHBIX AHAIM3aTOPOB
pPa3IMYHBIX BHUIOB JIEUCTBUS AJIEKTPUUECKOTO TOKAa H
oOHapy>XeHHe JTHX BHJOB JCHCTBHS B IOBCEAHEBHOU
JKU3HU;
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Onektpuueckoe HampspkeHue. CoONpOTUBIEHHE  IPOBOJHUKA.
VY nenbpHOE CONPOTHBIIEHHE BelecTBa. 3akoH OMa JIs y4acTKa LemH.
[TocnenoBarenbHOE M TapalieIbHOE COECIUHEHUE MPOBOJIHUKOB.
PabGoTa 1 MOITHOCTH AEKTPUIECKOTO TOKA. 3akoH J[koyns—Jlenna.
DJEKTPONPOBOIKA U IOTPEOUTENH MIEKTPHUECKON SHEPTUU B OBITY.

KOpOTKO@ 3aMbIKaHUE.

cOOpKa M UCIBITAaHHE DJICKTPUUYECKOH IeTH MOCTOSTHHOTO
TOKa;

U3MEPEHUE CUJIbI TOKA aMIIEPMETPOM;

U3MEpPEHUE IEKTPUUECKOT0 HAPSXKEHHUS BOJIBTMETPOM;
IIPOBEJECHUE U OOBSCHEHUE ONIBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTh JIEKTPUUYECKOTO COIIPOTHBIICHUS
IIPOBOJHMKA OT €ro JJIWHBL, IUIOUIaJMd IOINEPEYHOro
CeueHMsI U MaTepHaa;

UCCIJIEJOBAaHUE 3aBUCUMOCTH CHJIbl TOKA, MPOTEKAIOIIErO
yepe3 pe3ucTop, OT CONPOTHUBICHHUS PpE3UCTOpa H
HAIPSDKEHUS Ha PE3UCTOPE;

IpPOBEpKAa INpaBWUJIa  CIOXKEHHMsI  HANpsOKeHUH  IpH
[I0CJIEZI0BATEIbHOM COEIUHEHUH JIBYX PE3UCTOPOB;
IpOBEpKa MpaBUja Ul CHJIbI TOKa NP MapaiieIbHOM
COEJIMHEHUU PE3UCTOPOB;

aHaJIM3 CUTyalMd MOCJIEJOBAaTEIILHOTO U HapajljebHOro
COCJIMHEHUS MPOBOJHUKOB B JOMAIHUX 3JIEKTPUUYECKHUX
CeTsIX;

peleHne 3a7a4 ¢ UCIoIb30BaHueM 3akoHa OMma u hopmya

pacuéra AIEKTPUUECKOTO CONPOTHUBIICHUSA npu
MOCJEAOBATENbHOM M NapajuieIbHOM  COEAMHEHUU
MIPOBOJIHUKOB;

ornpezeneHue paboThI AIEKTPUYECKOTO TOKa,

IIPOTEKAIOLLETO YEPE3 PE3UCTOD;

ONpENENICHUEe  MOIIHOCTH  DJJEKTPUYECKOrO0  TOKa,
BBIJICTISIEMO Ha PE3UCTOPE;

UCCJIE0OBAHUE 3aBUCUMOCTH CHIIBI TOKA 4Y€pe3 JIAMIIOYKY
OT HaNPsDKCHMS HA HEW;

onpenenenue KII/l narpesarens;

UCCIIEIOBaHHE MPeoO0pa3oBaHUs HHEPTUU TPHU TMOAbEME
rpy3a dJIEKTPOABUTATEIIEM;

OOBSICHEHHME  yCTpOMCTBA W  TMPUHIMNA  JCUCTBUS
JIOMAIIIHUX 3JIEKTPOHArpeBaTeIbHbIX IPUOOPOB;
00BsICHEHHE NPUYUH KOPOTKOTO 3aMbIKAHUSI W MPHUHIINIIA
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JICHCTBHS TUIABKUX IIPEIOXPAHUTEIICH;

® DpeleHHE 3aJad C MCIONb30BaHUEM 3akoHa JDkoyiis-
Jlenna;
® HaOJIOJIeHHE C IOMOUIbI0 COXPaHHBIX aHAJIU3aTOPOB
BO3HMKHOBEHHSI DJIEKTPUYECKOTO TOKA B KUJKOCTH.
MaruutHsble ITocrositHHBIE MarHuThHL. B3auMOIENCTBUE MOCTOSHHBIX MAarHuTOB. | ® KCCIEAOBAaHUE MAarHUTHOTO B3aMMOJEHCTBHS IOCTOSTHHBIX
aByieHus. (6 4.) MaruautHoe mnosie. MarHutHoe mosie 3eMJM W €ro 3HadeHue AJis MarHuTOB;
*u3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE 10JIE 3JIEKTPUYECKOrO | ®  W3Y4YEHHE MAarHUTHOTO IOJISA MOCTOSIHHBIX MarHuTOB IpU
Toka. [IpuMeHeHHe »BIEKTPOMArHUTOB B TeXHHKE. JleicTBue WX 00ObCTUHCHNH U Pa3ciICHUN;
MarHMTHOTO IIOJII HA IPOBOJHUK C TOKOM. OJIEKTPOJBUIAaTENb | ® IIPOBEACHUE OIBITOB M0 BU3YyaJIU3aLUU MO TOCTOSHHBIX
IIOCTOSIHHOTO ~ TOKa. [cmonb30oBaHuE — JIEKTpPOJABUTATENEN B MarHuTOB;
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE. ® U3y4YeHHUE SBJICHMS HAMarHUYMBAaHUS BELIECTBA,
® UCCIeAOBAaHME JEHCTBHUS  JJIEKTPUYECKOTO TOKA Ha
MarHuTHYIO CTPEJIKY;
® [IPOBEACHHUE OMNBITOB, JEMOHCTPUPYIOUIUX 3aBHUCHUMOCTH
CWJIBI B3aMMOJEHUCTBHS KATYIIKHM C TOKOM M MarHura ot
CHUJIBbI U HAIIpaBJICHUS TOKA B KaTYIIIKE;
® aHanu3 CUTyalui IIPAKTUYECKOIO IIPUMEHCHHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX yCTPOICTBAX,
IIPOMBIIIJIEHHOCTH, MEIULIUHE);
® U3ydYeHHE JECWCTBUS MArHUTHOIO IIOJI1 Ha HMPOBOJHHK C
TOKOM;
® U3ydYeHHUE JEHCTBHUS dJIEKTPOIBUTATENS;
e wu3Mepenue KIIJI asekTpoBUraTeIbHON YCTaHOBKH;
] pa3IMYHBIX NPUMEHEHUI

pacro3HaBaHME W aHAJIN3
AIIEKTpOABHUraTeneil (TpaHcropT, OBITOBBIE YCTPOICTBA U

Ap.).

PesepBHoe Bpems (3 u4.)

10 kaacc (102 v.)

TemaTnueckuii
0J10K, TeMa

OcHoBHOE conepxaHue

OcHoBHbBIE BU/IBI 1€SITEIbHOCTH
00yyaruuxcsi
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Pa3nen 8. Mexanuueckue siBjieHus (40 4.)

MexaHu4deckoe
JBI)KEHUE U
CIIOCOOBI €0
onucanus. (10 4.)

Mexannueckoe aABmxeHne. MatepuanbHas Touka. Cuctema oTcuéra.
OTHOCHTENBHOCTL ~ MEXaHMYECKOro JBHWKeHusA. PaBHOMepHOE
NpSAMOJIMHENMHOE  JBMKeHHE. HepaBHOMEpHOE MNPAMOIMHEHHOE
nerkeHue. CpenHsAs U MTHOBEHHasi CKOPOCTh TeJla IIPU HEPABHO-
MEpPHOM JBUKCHUH. YckopeHnue. PaBHOyCKOpeHHOE
npsMonrHeitHoe nBrkeHne. CBoOoHOE manenue. OnbiTel [anues.
PaBHomepHOe nBHKeHHE 10 OKpykHOcTU. Ilepmonm u wacrora
oOpalieHus. JInneiinas " yTJI0Bast CKOPOCTH.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHE.

aHaM3 W OOCYXKJEHHME  pa3JIMYHBIX  [PUMEPOB
MEXaHUYECKOTO JBUKEHUS;

o0cyxeHnue TPaHUL] IIPUMEHHUMOCTHU MOZEIIH
«MaTepuaabHas TOYKay;

OIIMCAaHUE MEXAaHUYECKOrO  JIBJKCHMS  PA3IMYHBIMU

criocobamu (ypaBHeHHE, TabIUIIA, TpaduK);

aHaIIM3 JKU3HCHHBIX CHUTYaIlMi, B KOTOPBIX MPOSBISETCS
OTHOCHUTEJIBHOCTh MEXaHHYECKOTO JIBHKCHUS;
HAOJIIOJICHUE C TIOMOINBIO COXPAHHBIX aAHAIN3aTOPOB
MEXaHUYECKOTO JIBIXKCHHS Teja OTHOCUTEIBHO pPa3HbIX
TeJl OTCUETa;

CpaBHEHHE MTyTeH U TPACKTOPHIA JBU)KEHUS OJJHOTO M TOTO
JKe TeJla OTHOCHTEILHO Pa3HBIX TeNl OTCUETA,

aHanu3 Tekcta ['amuiess 00 OTHOCHUTENLHOCTH JIBUKCHUS;
BBITIOJTHEHHE 3/IaHUH TI0 TEKCTY (CMBICIIOBOE YTEHHUE);
OIIpEICIICHUE CPETHEH CKOPOCTH CKOJIBLKEHUS OpYyCKa WK
JIBIKCHHUS IIAPHUKA 10 HAKJIOHHOM IJIOCKOCTH;

aHaiu3 M OOCYXJeHHe Cnoco00B MPUOIMKEHHOTO
OIpeieNIeHUsl MTHOBEHHOW CKOpPOCTH;

OTpeNieIeHne  CKOPOCTH  PaBHOMEPHOTO  JBIDKEHHSI
(mrapuka B JKHUIKOCTH, MOJEIM  JIEKTPHUUYECKOTO

aBTOMOOWJIS U T. 11.);

onpeieNIeHUe My TH, MPOUAEHHOTO 3a JaHHBIN TPOMEKYTOK
BpPEMEHU, M CKOPOCTH TeJia 1Mo TpadUuKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOTO JIBUKEHUSI OT BPEMEHH;

0o0CyXJeHHe  BO3MOXKHBIX  TPUHIUIOB  JCUCTBUS
prOOPOB, U3MEPSIOIIUX CKOPOCTH (CITUIOMETPOB);
BBIYHUCIICHHE IMYyTH M CKOPOCTH TIPU PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBU>KEHHUH TENa;

ompeeNeHre MPONHACHHOTO MTyTH U YCKOPEHUSI ABUKCHUS
Tena no rpaduxy 3aBUCUMOCTH CKOpOCTH
PaBHOYCKOPEHHOTO TMPSMOJIMHEHHOTO JBM)KCHHS Tella OT
BPEMEHHU;
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OIpeNieIeHne YCKOPEHHs Tella MPH PaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOM TUIOCKOCTH;

M3MEpEeHUE TMepuoJila M YacTOThl OOpamleHus Tena Mo
OKPY>KHOCTH,;

oTpeieieHne CKOPOCTH PABHOMEPHOTO JABMKEHHS TeJIa 1O
OKPY>KHOCTH;

pelieHre 3a7ady  Ha ONpeleNieHHEe KWHEMAaTUYEeCKUX
XapaKTEPUCTHK MEXaHMYECKOTO JBIDKEHHS Pa3IHYHBIX
BU/IOB;

pacrio3HaBaHHE U MPHOIMKEHHOE ONMUCAHHWE PA3THYHBIX
BUJIOB MEXaHUYECKOT'O JBW)KCHHS B MPHUPOJC U TEXHUKE
(Ha mpuMepax CBOOOJHO MAJAIOMMX TeEJ, JBUKCHHUS
JKUBOTHBIX, HEOCCHBIX TEJI, TPAHCIIOPTHBIX CPEJCTB U JIp.).

BzaumonelictBue
ten. (20 4.)

[TepBoiit 3akoH HeroToHa. Bropo#t 3akon HetoToHa. Tperuii 3akoH
Herorona. [lpunnun cynepnosunuu cui. Cuia ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuja TPEHUs CKOJIbKEHUS, CHIIa TPEHUS MTOKO4,
npyrue Buiabl TpeHus. Cuiia TSDKECTM M 3aKOH BCEMHUPHOTO
TATOTEHUA. YCKOpEHHE CBOOOAHOTO MajeHus. J[BrkeHHe IIaHeT
Bokpyr Coumnma. IlepBas kocmuyeckas ckopocts. HeBecoMocTs u
neperpy3ku. PaBHOBecwe MarepHalbHOW TOYKH. AOCOIIOTHO
TBEpAOE Teno. PaBHOBecue TBEPIOro Tena C 3aKPEIJIEHHOW OChIO
BpauieHusi. MomeHT cuibl. LleHTp TsbkecTu.

HaOJI0IGHUEe C MOMOILBI0 COXPAHHBIX AHAJIU3aTOPOB U
00Cy>X/IeHUE OMBITOB C JBUKEHUEM TeJla IPU YMEHBIIEHUN
BIIUSIHUSA IPYTUX TeJ, NPETSTCTBYIOIUX JBUKCHHIO;
aHalM3 Tekcra [amuues ¢ ONHMCAaHMEM MBICICHHOIO
HKCIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH HHEPLUH;
BBITNIOJTHEHHE 3a/1aHUM 110 TEKCTY (CMBICIIOBOE UTEHUE);
00Cy»/1IeHHue BO3MOXHOCTH BBIIIOJHEHUS 3aKOHA UHEPIUH
B Pa3JIMYHBIX CUCTEMAX OTCUETA;

HaOJI0ICHWEe C TMOMOIIBI0 COXPAHHBIX AHAJIU3aTOPOB M
00CyXJleHue MEXaHWYECKUX SBJICHUH, MPOUCXOISIINX B
cucrteme orcuéra «Tenexka» Npu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUHN OTHOCUTEIBHO KaOuHeTa (PU3UKU;
JEUCTBUS C BEKTOpaMHU CHJI: BBINOJHEHHE 3aJaHUi IO
CJIOKEHHIO ¥ BBIYUTAHUIO BEKTOPOB;

HaOJII0IeHNE C TOMOIIBIO COXPAHHBIX aHAJTU3aTOPOB U/UIIH
MIPOBEJICHUE OIBITOB, AEMOHCTPUPYIOIINUX 3aBUCUMOCTD
YCKOpPEHUs Tella OT MPUIIOKEHHOW K HEMY CHJIBI U MaccChl
Tena;

aHamM3 M OObBSICHEHHE SBJICHUH C HCIOJIb30BaHHEM
BTOpOTo 3akoHa HproTOHA;

pellleHHuEe 3aJa4 C HCIOJIb30BAaHMEM BTOPOIO 3aKOHA
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HeroToHa v npaBuiia CI10KEHUS CHIT;

OIpeeIIEHUE )KECTKOCTH NPYKHUHBI;

aHaJIM3 CHUTyallud, B KOTOPHIX HAOIIOMAIOTCS YIIpyrHe
Jnegopmanuy, U ux o0ObsICHEHUE C UCI0Ib30BAHUEM 3aKOHA
I'yk;

pellIeHne 3aa4 ¢ UCIO0JIb30BaHUEM 3aKoHa ['yka;
UCCJIEJOBAHHUE 3aBUCUMOCTHU CUJIbI TPEHUS CKOJIBKEHUS OT
CHJIBI HOpMaJIbHOTO J1aBieHus. OOCyxieHue pe3yibTaToB
UCCIIEI0OBaHMS,

omnpenenenue ko3 (GUIreHTa TpeHUsI CKOJIbKEHHUS;
M3MEpPEHUE CUJIbI TPEHUS MTOKOS;

peleHyre 3ajad C UCHOJIb30BaHUEM (OPMYIIbI JUIsl CHJIbI
TPEHMSI CKOJIBbKEHMUS,;

aHaJIM3 JBWKCHMSI T TOJBKO MOJ JEHCTBUEM CHUIIBI
TSKECTH — CBOOOIHOTO MAJCHUS;

OOBSICHEHHE HE3aBUCUMOCTH YCKOPEHMsI CBOOOJHOTO
NaJIeHUs OT MAcChl TeNa;

OLICHKA BEJIMYMHBI CUJIBI TATOTEHUS, JEHCTBYIOIIEH MEXKITY
JBYMs TeJlaMH (AJ1s1 pa3HbIX Macc);

aHaJIu3 JBW)KEHHS HEOECHBIX TNl MOJ JIEHCTBHUEM CHIIbI
TATOTEHUs  (C  HUCMOJBb30BaHUEM  JIOTMOJHUTEIBHBIX
MCTOYHUKOB MH(POpMAIUH);

pelleHne 3a1ad ¢ HCIOJIb30BAHMEM 3aKOHA BCEMUPHOTO
TATOTEHUS U POPMYJIBbI Il pacuéTa CUJIbI TSXKECTH;
aHaJlu3  OPUTMHAJIBHOIO  TEKCTa,  ONMCHIBAIOLIETO
MIPOSIBJIEHUS 3aKOHA BCEMUPHOTO TSATOTEHMSI; BBIIIOJIHEHHUE
3aJJaHUN TI0 TEKCTY (CMBICIIOBOE UTEHUE);

HaOJIIOZICHUE C IMOMOILNBI0 COXPAHHBIX aHAIU3aTOPOB U
00CyX/IeHHe ONBITOB IO H3MEHEHHIO Beca Teja IpH
YCKOPEHHOM JIBUYKEHUM;

aHaJlu3 yCIOBUM BO3HUKHOBEHHS HEBECOMOCTH U
Neperpy3Ku;

pellleHne 3aa4 Ha ONPEJEIICHUE BEca Tella B Pa3IMYHbIX
YCIIOBUSIX;
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aHaJM3 CWI, JCHCTBYIOIIMX Ha TEJIO, IOKOAIIEeCs Ha
OTIopE;
OnpeJieJICHUE IIEHTPA TSHKECTU Pa3IMYHBIX Tel.

3aKOHEI
COXpaHEHHUS.

9.)

(10

Nmnynsc Ttena. M3menenwe wummnyibca. Mmmynbe cuiibl. 3akoH
COXpaHEHUs HMITyJbca. PeakTuBHOE ABHKEHHE. MexaHHueckas
pabora u MOImHOCTh. PaboTa cui TSKECTH, yHPYTOCTH, TPEHHS.
CBs3b aHepruu 1 padboThl. [loTeHIManbHAas SHEPTHs TeTa, MOAHATOrO
HaJl TOBEPXHOCTBhIO 3eMiM. [loTeHuumanbHas SHEpPrus C}Karou
npyxusbl. Kunerumdeckas sHeprus. Teopema 0 KHUHETHYECKOHU
SHEpTruu. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUU.

HaOIOJICHUE C TIOMOIIBIO COXPAHHBIX AHAJIM3aTOPOB M
00CyXJIeHUE OTBITOB, JAEMOHCTPUPYIOIIUX TMepenady
HWMITyJIbCa TPU B3aUMOJECHCTBUHU TEJ, 3aKOH COXpPaHECHUS
UMITyJIbCa TMpH aOCONIOTHO YOPYITOM H  HEYIPYyroM
B3aHMOJICHCTBUM TEII,

aHanuM3  CHUTyalMii B  OKpYXKalolled  KU3HU €
HCII0JIb30BAaHUEM 3aKOHA COXPaHEHUsI UMITYJIbCa;
pacro3HaBaHUE SBJICHHUS PEAKTUBHOTO JIBUKEHHUS B
npupoae u Texuuke (MC — 6uonorus);

MPUMEHEHNE 3aKOHA COXPAHECHUS MMITyJIbCa IS pacyéra
pe3yNbTaTOB  B3aUMOJEHCTBUS Ten (HA MpUMepax
HEYIPYTroro B3aUMOJIEHCTBUS, YNPYroro LIEHTPAIbLHOIO
B3aUMO/ICHCTBUS ABYX OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETOABUKHO);

pelieHre 3ajad ¢ KMCIOJIb30BAHMEM 3aKOHA COXpPaHCHUS
HMMITYJIbCA;

ompezeneHue padboThl CUITBI yIPYTOCTH MPU MOABEME Ipy3a
C UCIIOJIb30BAaHUEM HEIOJIBHKHOT'O U IOJABIIKHOTO OJIOKOB;
M3MEPEHNE MOIHOCTH;

W3MEpEHHE MMOTEHITUATLHOMN SHEPruu YIPYyTO
nehOpMUPOBAHHON MPY>KUHBI;

W3MEpPEHHE KHHETUYECKOW JHEpPruM Tejaa IO JJIMHE
TOPMO3HOI'O ITyTH;

AKCIIEPUMEHTAIBHOE CpaBHEHUE H3MCHCHUS
MOTEHIMAIBHON W KHHETHYECKOW DHEPrui Teja Ipu
JIBIDKSHUH 110 HAKJIOHHOM IIJTIOCKOCTH,
OKCIIEPUMEHTaJIbHAsA MPOBEPKAa 3aKOHAa COXPAHEHUS
MEXaHUYECKOHN IHEPTUU TTPH CBOOOTHOM IMa/ICHUH;
MIPUMEHEHNE 3aKOHA COXPAHEHUSI MEXAHUYECKOW dHEPTUU
JUIl pacyéra MOTEHUHATbHON M KHUHETUYECKOW SHEeprui
Tea;
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pemicHUC 3aaa4 € HCIOJb30BAHHMEM 3daKOHA COXPaHCHHA
MEXaHUYEeCKOH OHCPIHH.

Pa3zgen 9. Mexanunueckue Koje0anuda u

BOJIHBI (15 4.)

Mexanuueckue
koJnebanus. (7 4.)

KonebarenbHoe JIBUJKECHHE. OcHoBHbIE XapaKTEPUCTUKU
Kose0aHU|: Iepuoj, YacToTa, aMIUINTyJa. MaremMaTudeckuidl u
IIPYKUHHBIN MasITHUKHU. [Ipespamenue JHEpruu Ipu
Kosie0aTeabHOM JBUKCHHH. 3aryxaromue KoJIeOaHusl.
Brinyxnennsie konebanus. Peonanc.

HaOJIOZIGHWE C TIOMOIIBI0 COXPAHHBIX AHAJIM3aTOPOB
KosIeOaHUH NOJ JeHCTBUEM CHUJI TSDKECTH M YIPYTOCTH U
oOHapyKeHHE TOAOOHBIX KOJICOAHUH B OKpY’KalolleM
MUDE;

aHaJIM3 KoJieOaHuil rpy3a Ha HUTH U HA TIPY)KUHE;
OIpe/ielIeHue YacTOThl KoJe0aHWH MaTeMaTH4ecKoro Hu
NpPY>KUHHOTO MasiTHUKOB,;

HaOJI0ICHUE C MOMOILBI0 COXPAHHBIX AHAJIU3aTOPOB U
00BSICHEHUE SIBJICHUSI PE30HAHCA;
UCCIICIOBAaHUE  3aBUCUMOCTH  IepHoJa
[IOJIBEILIEHHOTO K HUTH TPpy3a OT JAJMHbI HUTH;
IPOBEpKAa HE3aBUCHUMOCTH Iepuoja KojeOaHMi rIpys3a,
[IOJIBELLIEHHOTO K JIEHTE, OT MacChl Ipy3a;

HaOJI0IGHHEe C MOMOILBI0 COXPAHHBIX AHAJIU3aTOPOB U
00Cy’XJIeHUE OIBITOB, JIEMOHCTPUPYIOLIUX 3aBUCUMOCTH
nepuojia KojiebaHui NpPYKUHHOIO MasiTHUKAa OT MaccChl
rpy3a 1 *KECTKOCTH IIPYKUHBI;
IIPUMEHEHHE  MaTeMAaTU4YeCKOro U
MasiITHUKOB;

B KayecTBE Mojeneil Uil onucaHus KojeOaHUil B
OKpYXKaloIIeM MUPE;

pellIeHne 3a1a4, CBA3aHHbIX C BBIYMCIEHUEM WIIN OLICHKOU
4acTOTHI (TMeproja) KojieOaHuH.

KoJieOaHuil

PY>KUHHOTO
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Mexanuueckue
BOJIHBIL. 3BYK. (8 4.)

CoiicTBa MEXaHMYECKHMX BOJIH. J[MHA BOJIHBI MexaHHYecKue
BOJIHBI B TBEPIOM TEJ€, CEUCMUYECKUE BOJHBI. 3BYK. ['pOMKOCTH
3ByKa U BbIcoTa ToHA. OTpaskeHue 3ByKa. HPpa3ByK U yIbTpa3BYK.

oOHapy)KeHHE M aHAJIU3 BOJHOBBIX  SBICHHHA B
OKpYXKaloIIeM MUPE;

HAOJIOZIGHWE C TOMOIIBI0 COXPAHHBIX aHAJIU3aTOPOB
pacnpoCcTpaHEHUs MPOJOJIbHBIX U MONEPEYHBIX BOJH (Ha
MOJIeNI) ¥ OOHAapy>XKEHHE aHAJIOTUYHBIX BUIOB BOJIH B
npupo/ie (3ByK, BOJISTHBIE BOJIHBI);

BBIYUCIICHHUE JUTMHBI BOJIHBI U CKOPOCTH PAcIIPOCTPAHEHHS
3BYKOBBIX BOJIH;

HKCIEPUMEHTAIBHOE  OIpPENEeIIEHUe TPAHHIl YaCTOTHI
CIIBIIIMMBIX 3BYKOBBIX KOJICOAHMIA;

HaOJIOZIGHWE C TIOMOIIBI0 COXPAaHHBIX aHAJM3aTOPOB
3aBHCHMOCTH BBICOTHI 3ByKa OT 4acTOTHI (B TOM YHCIIE C
UCTIOJIb30BaHUEM MY3BIKaJIbHBIX UHCTPYMEHTOB)
Habnroienne ¢ moMoOIbIO COXpPaHHBIX aHAIU3aTOPOB U
00BSICHEHUE SIBIICHUS aKyCTHYECKOTO PE30HAHCA;

aHallu3  OPUTHHAIBHOTO  TEKCTa,  IOCBSAMIEHHOTO
UCIIOJIb30BAaHUIO 3BYKa (WJIM YJIbTpa3ByKa) B TEXHHUKE
(9X0MOKaIMs, yIbTPa3ByK B METUIIUHE U JIP. ); BBITOTHEHHE
3aJJaHUH MO TEKCTY (CMBICIOBOE UTECHUE).

Pa3zpnen 10. DaekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI (10 4.)

ONEeKTpOMarHuTH
oe noJse u
3JIEKTPOMArHuTH
bI€ BOJIHEI. (6 4.)

DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMarHuTHbIEe BOJIHBI. CBOMCTBA
AJEKTPOMArHUTHBIX BOJH. [llkama SIEeKTpOMarHUTHBIX BOJIH.
Hcnonbs3oBaHue >JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3H.
OnekTpoMarHuTHas mpupoga cBeta. CkopocTh cBera. BoiHOBBIE
CBONCTBA CBETA.

MOCTPOCHHE paccyKIeHuH, 000CHOBBIBAIOIINX
B3aMMOCBSI3b JIEKTPUIECKOTO M MAarHUTHOTO TIOJICH;
HKCIEPUMEHTAIBHOE U3y4eHue CBOWCTB
AIIEKTPOMArHUTHBIX BOJH (B TOM YHCJIE C IOMOIIBIO
MOOWIIBHOTO Tesle(oHa);

aHaTM3  PEHTICHOBCKMX  CHUMKOB  YEIIOBEYECKOTO
OpraHu3Ma;

aHaJm3 TEKCTOB, OTTHCHIBAOIITIX MIPOSIBJICHUS
AJIEKTPOMArHUTHOTO HW3JIY4YeHHUsS B MPUPOJAE: IKUBBIE
OpPTraHU3MBbI, W3JIy4eHUs] HEOECHBIX Tell (CMBICIOBOE
YTEHUE);

pacrio3HaBaHWE W aHAIW3 PA3JMYHBIX TPUMEHEHUH
AJIEKTPOMArHUTHBIX BOJIH B TEXHHKE;

peIIeHHE 33124 C MCIIOJIb30BaHHEM (HhOPMYJI JITIsl CKOPOCTH

59




QJICKTPOMAIrHMTHBIX BOJIH, JJIMHBI BOJIHBI M YaCTOThI CBCTA.

DJIEKTPOMAarHuTH
as uHAykus. (4

9.)

OnbiTel  ®apaned. SIBiaeHUE SJIEKTPOMArHUTHOM  MHAYKIHWH.
[IpaBuno Jlenna. Onexrporenepatop. CrnocoObl MOMy4YEHHS
ANEKTPUYECKON HSHEPruu. DIEKTPOCTAHIMU Ha BO30OHOBISEMBIX
HMCTOYHHUKAX YHEPTHUHU.

ONBITHl O HMCCJICAOBAHUIO SIBJICHUS 3JICKTPOMArHUTHOU
MHAYKIUU: UCCICJOBAHUE W3MCHEHUM 3HAYCHHUS U
HAIPaBJICHUS] WHIYKIIHOHHOTO TOKA.

Pa3pen 11. CBeToBbI€e SIBJIEHUS

(15 4.)

3aKOHBI
pacnpocTpaHeHUs
cgera. (6 4.)

Hcrounukn cBera. JlyueBas wmonens cBera [IpsmonuneiniHoe
pacnpoctpanenue cBera. 3armeHus CosiHna u JIynsl. OTpakeHue
cBeta. Ilnockoe 3epkano. 3akoH oTpaxkeHus cera. IIpenomienue
cBeTa. 3aKOH mpenomiieHus cBeta. [loHoe BHyTpeHHEee OTpakeHue
cBeTa. lcronb3oBaHue BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBOJAX.

HAOIIOJICHUE C TIOMOINBIO COXPAHHBIX aHAIM3aTOPOB
OIBITOB, JEMOHCTPUPYIOIIHUX SIBJICHUE MPSIMOJIMHEHHOIO
pacnpocTpaHeHus cBeTa (BO3HUKHOBEHHE TEHU W
MONYyTeHW), U WX HHTEPHpETanusi C HCHOJIb30BaHUEM
MOHATHS CBETOBOIO JIy4a;

00BsICHEHHE W MOJAETUPOBAHUE COJHEYHOTO M JIYHHOTO
3aTMCHUM;

MCCJIE0BAHUE 3aBUCUMOCTH YIJIa OTPa)XEHUsI CBETOBOI'O
Jly4a OT yIJia HaJeHus;

M3Y4YCHHE CBOICTB M300pa)K€HUS B IIOCKOM 3€pKaje ¢
HCIIOJIb30BAHUEM CXEMATUYECKUX PUCYHKOB B TOM YHCIIE
penbedHBIX;

HaOJIOJICHUE C TIOMOIIBIO COXPAHHBIX AHAIM3aTOPOB M
OOBSCHEHUE OIBITOB MO TMONYYCHHIO H300paKeHUU B
BOTHYTOM U BBITTYKJIOM 3€pKajax;

HaOIO/IEHHE C TOMOIIBI0 COXPaHHBIX aHAJIN3aTOPOB U
0OBSICHEHHE OIBITOB IO MPEIOMJICHUIO CBETA Ha TPAHUIIS
pa3IMYHBIX Cpel, B TOM UYHUCJIE OIBITOB C IOJHBIM
BHYTPEHHUM OTPAKECHUEM;

MCCJIE0BAHUE 3aBUCHUMOCTU yTJla IPEIOMJIEHUSI OT yrjia
MaJICHUS] CBETOBOTO JIy4a Ha TPAHUIIE «BO3TyX—CTEKII0»;
pacro3HaBaHUE SBJIECHUM OTPAXKEHUS U MPEIOMIICHUSA
CBETa B IOBCEIHEBHOM KU3HMU,

aHalu3 U 00BSICHEHUE SIBIICHUSI ONITUYECKOTO MUPAKA;
pelIeHne 3a/1a4 C UCMOJIb30BAHUEM 3aKOHOB OTPAXKEHHUS U
MIPEJIOMJICHUS CBETA.
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JInH3b1 u
OITUYECKUE
npubopsl. (6 4.)

JIunza, xox nyued B auH3e OnTtuyeckas cuctema. OnTuyeckue
npubopsl: Qoroamnmapar, MHKPOCKOI M TelecKoml. [ma3 kak
OIITUYECKAs CUCTEMA. BIN30pyKOCTh U JaIIbHO30PKOCTb.

MoJiydyeHue H300paKeHUM € MOMOIIBIO COOMparoIIe u
pacceuBaronieil JUH3 (MIPUMEHEHHE MPaBWII IMOCTPOCHUS
M300paXKeHUI C MOMOIIBIO JIUH3 HAa TOTOBBIX YepTExkax);
ornpeneneHne GOKYCHOTO PACCTOSIHHS U ONITHYECKOW CHIIBI
coOuparorieii TUH3HI,

aHaJIM3 yCTPOMCTBA ¥ TIPUHIIMIIA JEHCTBUS HEKOTOPBIX
ONTHYECKUX MNpUOOPOB: ¢oroanmapara, MHUKPOCKOIIA,
teneckorna (MC — Ouonorus, acTpOHOMHUS);

aHaM3 SBIICHUN OJM30PYKOCTH U JAIBHO30PKOCTH,
npuHuuna gaecteus oukoB (MC — Guonorus).

Paznoxxenne
Oeiloro cBera B
cnektp (3 4.)

Paznoxxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CrioskeHune
CIIEKTPAJIbHBIX 1BETOB. Jlyicriepcus cBeTa.

HaOJIOZIGHWE C TIOMOIIBI0 COXPAHHBIX aHAJM3aTOPOB
pasiokeHus 0eIoro cBeTa B CIIEKT);

HAOJIOICHNE C TOMOIIBI0 COXPAHHBIX AHAIU3aTOPOB H
OOBSICHEHUE OIBITOB IO IMOJyYCHHIO OEJIoro CBeTa NpHU
CJIOXKCHHH CBETa PAa3HBIX IIBETOB;

NPOBE/ICHUE U OOBSICHEHUE OMBITOB IO BOCIIPUATHIO [IBETA
MIPEIMETOB TIPH MX HAOIIOICHUU YepPe3 [IBETOBBIC (DUITBTPHI
(LIBETHBIC OYKH).

Pa3nen 12. KBantoBbie siBienusi (17 4.)

Hcnyckanue 51
MIOTJIOILIEHUE CBETA|
aToMoM. (4 4.)

OmnsiThl. Pesepdopna u mianerapHas Mozens atoMa. Mojenb aroma
bopa. MHcnyckanme u TOMNIOIMIEHHE CcBeTa aToMOM. KBaHTBI
JInnenyaTble CIIEKTPBI.

obcyxaeHue 1enu onsIToB Pesepdopaa mo nccaeaoBaHuIo
aTOMOB, BBIJIBIDKEHUE TUIIOTE3 O BO3MOXKHBIX pe3yJIbTaTax
OTBITOB B 3aBUCHUMOCTH OT IPEIIOJIaraeMoro CTPOSHHS
aToMOB, (OpPMyJIUpOBaHHE BBIBOJOB U3 PE3yJIbTATOB
onblToB  OOCyXJAeHHEe NPOTUBOPEUHI  IIaHETapHOU
MOJIENId aToMa W OCHOBaHMH i runore3sl bopa o
CTallMOHAPHBIX OPOHUTAX AIEKTPOHOB;

HaOJI0ZIeHHe C IIOMOILBI0 COXPAaHHBIX aHAJIM3aTOPOB
CIUIOIIHBIX M  JIMHEHYaTBIX  CIEKTPOB  M3ITyYCHHS
Pa3INYHBIX BEIIECTB;

00BSICHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYUCHHUSI.
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Crtpoenue
aTOMHOTO sipa.
(64.)

PamnoaktuBHOCTH Anb(da-, 6eTa- u ramma- u3nydenus. CTpoeHue
aToMHOTo sapa. Hykinonnas mojnenb aromMHoro siapa. M3orombl.
PannoaktusHele npespaumienus. llepuon nosypacnana. [lencrsus
PaZOaKTUBHBIX U3ITyUYEHUI Ha )KUBbIE OPraHU3MBI.

00CyX/1eHue BO3MOXHBIX THUIOTE3 O MOENSAX CTPOCHHS
anpa. OnpezneneHue cocTapa siep Mo 3aJJaHHbIM MacCOBBIM
¥ 3apSI0BBIM YHCIIaM H 110 TIOJI0KEHUIO B IEPUOTUIECKOM
cucreme aemeHToB (MC — xumus);

aHaJIu3 W3MEHEHUs COCTaBa fApa M €ro IOJIOKEHUS B
MIePUOIMYECKON cUcTeMe MpHu a-pagroakTuBHOCTH (MC —
XUMUS);

UCCIIEIOBAaHHE  TPEKOB
doTtorpadusiM UM MOACIISIM;
oOHapy>KeHHE U H3MEpPEeHHE paaualoHHOro (oHa ¢
IIOMOUIBIO JO3UMETpPA, OLIEHKA €r0 MHTEHCUBHOCTH;
aHan3 OMOJOTHYECKHX M3MEHEHHH, MPOUCXOASIIUX MO
JNEHCTBUEM  PAaJUOAKTUBHBIX  u3nyueHuin (MC —
ouosorus),

WCIIOJIb30BaHUE PAJIMOAKTUBHBIX M3JIYYCHUU B MEIHUIIMHE
(MC — Guounorus).

a-4yacTun 10 I'OTOBBIM

Snepusle
peakmu. (7 4.)

SnepHble peakuuu. 3aKOHbI COXPAaHEHUs 3apsI0BOrO U MAacCOBOTO
qucen. DHEprus CBS3U aTOMHBIX sijiep. CBsi3b Macchl M SHEPTHH.
Peakuuu cuntesa u nenenud snep. Mcrounuku sneprun ConHua u
3BE31. SnepHas sHepreTuka.

peleHne 3aja4 ¢ UCIOJIb30BAaHUEM 3aKOHOB COXPAaHEHUS
MacCOBBIX U 3apsAIOBBIX 4YHUCEI Ha OIpeleseHue
pEe3yJIbTaTOB SIICPHBIX PEAKINIA; aHAJIA3 BO3MOXKHOCTH HIIH
HEBO3MOYKHOCTH SIACPHON pEaKLINH;

OIIEHKA DHEPTUU CBS3U SAJEP C UCTOJIb30BaHUEM (POPMYIIBI
OlHIITEHA;

00CyXeHUE TIePCIEKTHB HCIIOIH30BAHUS YIIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3a;

00CyXeHUE TMPEUMYIIECTB U IKOJOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C sifiepHOi sHepreTukoi (MC — skomorus).

IoBTOpUTENHLHO-00001IAIOINI MOAYJIb (5 4.)

CucremMaTH3anus
u 00001IEeHHE
MPEIMETHOTO
COJIEpKaHuUs u
OIIBITA
JIEATEIIbHOCTH,
PHUOOPETEHHOTO

O06001eHne cofepkaHusl KaXJI0ro U3 OCHOBHBIX pa3fesioB Kypca
(bU3MKU: MEXaHUYECKUE, TETJIOBbIE, JIEKTPOMArHUTHbIE, KBAHTOBBIE
sBreHus. HaydHbBIi MeToJ TIO3HAHUS W €ro peann3anus B
¢usnyeckux wuccrenoBaHusX. CBsA3b (QU3MKH U COBPEMEHHBIX
TEXHOJIOTHH B 00JacTH Tiepenadyd HUHQPOpPMAIUH, DHEPreTHKE,
TpaHCIIOpTe.

® BLINIOJTHEHUE y4eOHBIX 3a/1aHH, TpeOyrommx
JEMOHCTpAllMM  KOMIIETEHTHOCTEH, XapaKTEpU3YIOIIUX
€CTECTBEHHOHAYYHYIO IPaMOTHOCTb: MIPUMEHEHUSI
MOJYYEHHbIX 3HAaHUH JJIs1 HAYYHOTO  OOBACHEHHS

¢bu3nyecKux SIBICHUH B OKpYyXawolled Mpupoae u
MOBCEHEBHOM JKU3HU, A TAKXKE BBIBICHUS (PU3UUECKUX
OCHOB psiIa COBPEMEHHBIX TEXHOJIOTMM; NPUMEHEHUs
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npu
BCETO
¢buzukn

N3Y4YEHUU
Kypca

OCBOCHHBIX HKCIEPUMEHTATBHBIX YMEHUH ISt
UCCIIEeOBAaHUA (U3MUYECKUX SIBICHHH, B TOM YHUCIE IS
MPOBEPKH T'MIIOTE3 U BHIABICHHS 3aKOHOMEPHOCTEI;
pemieHue  pacy€THBIX ~ 3agad, B TOM  YHCIE
IPEeAIOoJIararolX UCIOJIb30BaHue (PU3UUECKOIl Moenu u
OCHOBaHHBIX Ha COJICP)KaHUM Pa3JIMYHBIX Pa3ZeioB Kypca
bu3uky;

BBITIOJTHEHHUE U 3AIIUTA TPYIIIOBBIX WM WHAWBUIYaTbHBIX
IIPOCKTOB, CBSI3aHHBIX C COAEPIKaHUEM Kypca (DU3UKH.
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