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Pabouas nporpamma (nanee [Iporpamma) mo yueGHoMy npeamety «Dusnkay
paszpaborana Ha ocHoBe DI'OC OO0, denepanbHON MPOrpaMMbl BOCIIUTAHUS, C
Y4E€TOM paclpeAes€HHbIX M0 KJIaccaM MPOBEPAEMbIX TPEOOBaHUI K PE3ysIbTaTaM
ocBoeHusi OcCHOBHOW 0Opa3oBaTeIbHOM NPOrpaMMbl  OCHOBHOTO  OOILIETO

oOpa3oBaHMUs.

HOACHUTEJBHASA 3AIINCKA

OO0was xapakrepucTuKa y4eOHoro npeamera « Dusuka»

Kypc ¢usuku — cuctemoo0pa3yromuii 11l €eCTECTBEHHO-HAYYHBIX yUeOHBIX
MPEAMETOB, MOCKOJBKY (DM3UUYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUH,
HM3y4yaeMbIX XHMHEH, OWoJIoTHel, acTpoHOMHUEeW U (u3MYecKor reorpadueii.
@u3znka — 3TO MNPEAMET, KOTOpPbIA HE TOJBKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHO-HAYYHYIO KapTUHY MHpa, HO U MPEJOCTABIACT HauOoJiee SICHBIC
oOpaslbl MPUMEHEHHUsT HAyYHOTO METOAa MO3HAHUA, T. €. CIoco0a MOJydeHHUs
JIOCTOBEPHBIX 3HaHUI 0 Mupe. HakoHel, pusnka — 3To npeIMeT, KOTOPBIM Hapsday C
JPYTUMH €CTECTBEHHO-HAYYHBIMU MpeaMeTaMHu JOJKEH JaTh OOy4arolmumcs
MpeACTaBlIeHUEe 00 VYBJICKATEIbHOCTH HAYYHOTO WCCIEIOBAHUS M  PaJIOCTH
CaMOCTOSITETIBHOTO OTKPBITHSI HOBOTO 3HAHUSI.

Opnna W3 raaBHBIX 33jad (pu3nyeckoro oOpa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe Y OCHOBHOM MacChl OOy4YarOUIUXCs, KOTOpbIE B JajdbHEUIIEeM
OyayT 3aHSITBI B CaMbIX pa3HO-00pa3HbIX cdepax nesrenpbHocTH. HO HE MeHee
BOKHOM 3a7adeil SBISETCS BBISBICHHE M TMOJTNOTOBKA TAJIAHTIIMUBBIX MOJIOJBIX
JIOJIeW IS MPOJOJDKEHHMST oOpa3oBaHUs U JalibHeHIed mnpodeccunoHaibHOM
JESATETLHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX UCCIEAOBAHUN U CO3/ITaHUN HOBBIX
TexHosorui. CorjlacHO MPUHITOMY B MEXKIYHAPOJIHOM COOOIIECTBEONPEICTICHUIO,
«EcrecTBeHHO-HAay4YHasi TPaMOTHOCTh — OTO CIIOCOOHOCTH YEJIOBEKAa 3aHWMATh
AKTUBHYIO TPXKIAHCKYIO TMO3UIMI0 IO OOIIECTBEHHO 3HAYMMBIM BOMPOCAM,
CBA3aHHBIM C €CTECTBEHHBIMH HAayKaMH, M €ro TOTOBHOCTb MHTEPECOBATHCS
€CTECTBEHHO-HAyUYHbIMH HJesIMU. HaydHO TIpaMOTHBIM YENOBEK CTPEMHUTCS

Y4aCTBOBATbL B APryMCHTHUPOBAHHOM O6Cy}K,Z[€HI/II/I HpO6JI€M, OTHOCAIINXCA K
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€CTECTBEHHbIM HayKaM M TEXHOJOTUAM, 4YTO TpeOyeT OT HEero Cleayromnx
KOMITETEHTHOCTEM:

HAyYHO OOBSICHATH SIBJICHUS, OIEHUBATh M TIOHUMAaTh OCOOCHHOCTUHAYYIHOTO
UCCJIeI0BAHMUS,

MHTEPIPETUPOBATh JAHHBIE U HMCMOJb30BaTh HAyUHbIC J10KA3aTEIbCTBA IS
MOJIYYeHUS BBIBOJIOB.

N3yyenue ¢u3nku cocoOHO BHECTHU peIaloluil BkiIaa B (GOpMHpPOBaHUE

€CTECTBEHHO-HAYYHOU IPaMOTHOCTH OOyYarOIIUXCA.

Henn uzyyenus: yaeoOHoro npeamera « Dusuka»

Ilenn wu3ydyeHuss QU3MKU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
ornpenenensl B KoHuemnuuu mnpenogaBaHusi yueOHoro mnpeamera «@Pu3uka» B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoit ®enepanuu, pearu3yronnux
OCHOBHBIE  00I11€00pa30BaTENbHBIE POrPaMMBbl, YTBEPKIEHHOM pelICHHEM
Komnernun Munucrepctsa npocsenienus Poccuiickonn denepannn, IpOTOKOI OT
3 nexabps 2019 r. Ne [TK-48H.

enu nzydenust Gpu3uKu:

npuoOpeTeHue HHTepeca W CTPEMIICHHS] OOYy4YalolMXcsi K HayYHOMY
U3YYEHUIO TPUPOAbI, pa3BUTUE HMX MHTEIUIEKTyalbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUNA O HAYyYHOM METOJE MO3HAHMS U (POpMUpOBaHHE
MCCJIEI0BATENECKOTO OTHOILIEHUS K OKPYXAIOIUM SIBIICHUSM;

(dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

dopMupoBaHUE MpeACTaBICHUN O poiu (U3UKK IS Pa3BUTUA JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TpPEACTaBICHUH O  BO3MOXKHBIX  cdepax  Oymayuen
poeCCHOHAIBHOW  JCATEIBHOCTH, CBS3aHHOM C (U3MKOM, TIOJATOTOBKA K
JanbHeieMy oOy4eHHUIO B 5TOM HalpaBIICHUU.

JlocTmxeHne 3TUX Leled Ha YPOBHE OCHOBHOIO oO0mHIEro oOpa3oBaHMs
o0ecreunBaeTcs pelieHUEM CIEAYIOIUX 3a/1ay:

HpI/IO6p€T€HI/IC 3HAHUU O JAUCKPETHOM CTPOCHHH BCIICCTBA, O MCXaHUYCCKUX,
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TEIUIOBBIX, JIEKTPUYECKHUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

IpUOOpETEHNE YMEHUH OIUCHIBATh U OOBACHATH (DU3MUECKUE SIBICHUS C
UCITOJIb30BAaHUEM ITOIYUEHHBIX 3HAHMI;

OCBOGHHE METOJOB pEIICHUs MNPOCTEHIIMX pacy€THBIX 3aJad ¢
UCIIONB30BaHUEM  (U3MYECKUX  MOJENeW, TBOPUYECKUX M  MPAKTUKO-
OpPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHMH HAOJI0/1aTh NPUPOJHBIE SBJICHUS W BBINOIHITH OIBITHI,
JabopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE UCCIIEIOBAHMS C UCIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOEHUE MNPUEMOB palbOThl ¢ HHpOpManUer (GU3NUECKOTO COJepKaHUS,
BKJIIOYasi MH(OpPMAIMI0 O COBPEMEHHBIX JOCTHXKCHHMSIX (PU3MKHU; aHauu3 H
KPUTHUECKOE OLIEHUBAaHUE UHPOPMAIIHH;

3HAKOMCTBO €O cepaMu NpodheCCUOHATIBHON AESATEbHOCTH, CBI3aHHBIMU C
($U3MKON, U COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMU Ha JOCTHMKEHHSIX
(duznyecKoil HayKu.

Jns oOywatomuxcsi ¢ PAC wusydyenue kypca «Dusuku» Takxke HMEET
KOPPEKLMOHHO-PA3BUBAIOILIYI0 HANpPaBJICHHOCTb. M3ydeHue mnporpaMmmsl Kypca
JaeT BO3MOXHOCTH oOyuarommmcss ¢ PAC cucrematu3upoBaTh 3HaHUS 00
OKpPYXaIOIlEM MHUPE U CBSI3aTh UX C COOCTBEHHOM MPAKTUYECKOW IEATEbHOCTHIO U

MOBCEHEBHOM KU3HBIO, PA3BUBATh MHTEPEC K OKPYKAIOIIEMY MUPY.

IpuHIHUNBI U TOAX0ABI K peaju3anuu padodeii mporpaMmbl

1. CucTeMHO-ACSITEIFHOCTHBIN ITOAX0JI, MPEANOIaraloliii aKTUBHOE BOBIICUCHHE
ydalierocss B y4eOHYHO JESATCIIbHOCTh Ha OCHOBE €r0 HMHTEPECOB U C YYETOM
0COOEHHOCTEH €r0 MOTHUBAIIMOHHOM Cephl.

2. IlpuHIMIT KOMIUIEKCHOCTH, TPEANOIATralomuid CBA3b W3YUYCHHS COJICPIKAHHS
npeamMeta «Pu3nKay ¢ CoACpIKaHUEM IPYTUX MPEIMETHBIX 001acTel, B TOM YHCIC
KOPPEKIIMOHHO-Pa3BUBAIOIINX KYPCOB.

3. IlpyHIMI NPEEMCTBEHHOCTH, ONPEACIAIONUNA HEO0OXOIUMOCTh OIPEICICHHUS
YPOBHS aKTyaJbHOTO M OJIMDKAWIIEro pa3BUTHS W ydeTra 00pa30BaTeIbHBIX
pe3yJIbTAaTOB, MOJIYICHHBIX 00YJYarOIIMMCS KaK Ha 3Tale Ha4aJlbHOM ITKOJIBI, TaK

Ha KaXXJJOM 3TaIic 06y‘leHI/ISI B OCHOBHOM IIKOJIE.



4, NnnuBuayanbHbli W guddepeHpoBaHHbId  Moaxoabl. DopMbl U METOMABI
0Oy4eHHUsl, MOPSIIOK U3YUEHUS U CII0)KHOCTh OCBOCHHS Y4€OHOI0 MaTepraia MOT'yT
BApbUPOBATHCS B 3aBUCHUMOCTH OT YPOBHSI IMO3HABATEIHLHOTO U SMOILMOHAIBHO
JMYHOCTHOTO Pa3BUTHs, KOHKPETHBIX CHUJIBHBIX U CIA0BIX CTOPOH Yy4allerocs ¢
PAC.

5. Komananblif mogxo/ — AJis MOJy4YEeHUs] YCTOMUUBBIX PE3YJIBTATOB, TTOJHOIIEHHOTO
OCBOEHHUS MPEAMETHOrO MaTepHhala, pa3BUTHUS JKU3HEHHOW KOMIIETEHIUU
oOyuatomuxcs ¢ PAC HE0oOX0AMMO COTJIaCOBAaHUE YCHIIMM BCEX CIEIHATUCTOB,
HEIMOCPE/ICTBEHHO YYAaCTBYIOIIMX B 00y4eHUH (yuuTesei, ThIOTOPOB, ME€1aroroB u
CHELUATNCTOB IICUXO0JIOTO-IIEJarOTMYECKOT0 COMPOBOXKICHHUS ).

XapakrepucTHKa 0c00bIX 00pa30BaTe/JIbHBIX IOTPEOHOCTEH

Jst apdextuBHOM opranu3anuu o0yuenus ydamuxcs ¢ PAC no npenmery
«Du3uka» HEoOXOIMMO ONMPAThCS Ha CIEAYIOIKUE OcoOble 00pa3zoBaTENbHBIC
NOTPEOHOCTH:

- B HUCIOJIb30BaHUU crienu@uunbix ais oOyuatomuxcsi ¢ PAC merojos,
METOJMK, MPUEMOB U CIIOCOOOB MOJIauu y4eOHOTO MaTepuasia, HeOOXOIUMbIX JIJIs
YCHEIIHOTO0 OCBOEHUSI 00pa30BaTeIbHON IPOTPAMMBIL;

- B UCIOJb30BaHUU CHENUPUUECKUX CPeICTB oOydeHus (Hampumep,
JIOTIOJTHUTEJILHOW BU3yaIu3alliuu, TOMOJTHUTEIBHBIX CPEJICTB MOOIIPEHUS U CPEJICTB
JUISL CO3/IaHMsI CUTyalluu ycrexa), 6onee nuddepeHImpoBaHHOM, '"MonaroBoM"
oOy4eHuu;

- B UCIIOJb30BaHUU CPENICTB, CTUMYJUPYIOIIUX MOTHBALUIO YYalIErocs ¢
PAC x 00y4yeHu1o0, mpex/ie BCEro CBA3aHHBIX CO c(pepoil ero HHTEPECOB;

- B CO3/ITaHUH Y TIOJIJICPKKE YETKOU BPEMEHHO-TIPOCTPAHCTBEHHOMN CTPYKTYPHI
o0Opa3oBaTenbHOM Cpeibl, B OPraHU3aI[MH KIIACCHOTO TOMENICHHSI U pab0overo MecTa
y4alierocs, yMEHBIIAIMIEH BO3MOKHOCTh BO3HUKHOBEHHUSI HEaJIEKBATHOTO
MOBEJICHUS BO BPEMS YPOKA;

- B yueTe O0COOCHHOCTEW CEHCOPHOW UYyBCTBHTEIBLHOCTH (MPEAYNPEKICHUE
CUTyalluid, CBSI3aHHBIX C CEHCOPHBIM JUCKOMGOPTOM B 3aBUCUMOCTH OT
0COOEHHOCTEH yJaIerocs);

- B Pa3BUTHH MOTPEOHOCTH B PeUE€BOM KOMMYHUKAIIMKU U OKa3aHUE MOMOIIH B

€C HCIOJb30BaHMM HCIOCPCACTBCHHO B CHUTyalluH 06H_I€HI/I}I Ha YpOKax
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MaTEeMaTUKHU;
- B WHAMBUAYaJU3allMM CHCTEMbl OIICHMBAaHUA OO0Opa30BaTEIbHBIX
pE3yNbTATOB;
- B MOJJICP>KKE MEPEHOCAa OCBOCHHBIX YHUBEPCAIbHBIX YU€OHBIX JEHCTBUN U3
OJIHOM IPEeIMETHOM 00JaCTH B APYTYIO.
Mecto yueOHOro npeamera «®Pu3uka» B y4eOHOM IJIAHE
B cooTBeTcTBUU ¢ 00s13aTEIBHBIM MPEIMETOM Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBanusl. [JanHast mporpamMma npeaycMaTpUBaeT u3ydeHue GU3nKu Ha

0a30BOM ypoBHE B 00BbEMe 1o 2 4 B Heaeno B 7, 8, 9 m 10 kiaccax.

COAEPXAHHUE YYEBHOI'O ITPE/IMETA «®U3UKA»
7/ kJjace
Pa3znen 1. ®u3nka u e€ poJib B IO3HAHUM OKPYKAKOIIEr0 MUPA
dusuka — Hayka o mpupoge. Ssnenus npupoxsl (MCP). ®usuueckue
SABJICHUS: MEXAHUYECKHE, TEIUIOBBIC, DJEKTPUYECKHUE, MarHUTHbIC, CBETOBBIC,
3BYKOBBIE.
®duznueckre BeaMUMHBL M3mepeHue (u3nveckux BenuduH. Duznyueckue
npubopsl. [lorpemHocts n3mMepennil. MexxayHapoaHasi CUCTEMA €IMHMII.
Kak ¢pu3uka u gpyrue ectecTBEHHbIE HAYKU U3y4aroT npupoay. EctecTBeHHO-
Hay4yHbI METOJ T[O3HaHusA: HaOMIOJEeHHe, IIOCTaHOBKAa HAy4YHOrO BOIMpOCa,
BBIJIBUKEHUE THIOTE3, SKCIEPUMEHT IO TMPOBEPKE THUIOTE3, OOBICHEHUE

HaOroaemMoro sBieHus. Onucanue PU3NIEeCKUX SBICHUH ¢ ITOMOIIBIO MOJICIICH.

Jemoncmpayuu

1. Mexanuueckure, TeIIOBbIE, IIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC
SBJICHUS.

2. duznueckre MpuOOPHI U MPOIIEAYypa MPSIMBIX U3MEPEHUN aHATOTOBBIM

U U (POBBIM PUOOPOM.

Jabopamopnsie pabomvt u onvimoi’

! MC — snemeHTHI COACPIKaHUs, BKIIOYAIOIUE MEKIIPEAMETHBIC CBA3U, KOTOPLIC HOI[p06Hee PaCKpLITBl B TCMAaTUHYECKOM
TUTAaHUPOBAHUH.

23[1ec1) 1 JaJjie€ MpruBOAUTCS pacmnpeHHHﬁ NepeUCHb J'Ia60paT0prIX pa60T U OIIBITOB, U3 KOTOPOT'0 YUUTECJIb ACIACT BI>I60p 1o
CBOCMY YCMOTPCHUIO U C y‘IéTOM CITMCKa SKCIICPUMECHTAJIbHBIX 33I[aHI/II71, npeajara€MbiX B paMKax OI'D o (1)I/I3I/IKC.



1. OrnpezenieHue 1EeHbI JeJeHUS MKaIbl K3MEPUTEIBLHOTO Mpudopa.

2. N3mMepenune paccTosHUM.

3. N3mepenue 00bEMa )XUAKOCTH U TBEPIOTO Tea.

4, Ornpenenenue pa3MepoB MaJIbIX TeEl.

5. N3Mepenue temmeparypsl Ipy MOMOIIM KUIKOCTHOTO TEPMOMETPA U

JaTYuKa TEMIIEPaTypBhl.

6. [IpoBeneHue uccne0BaHus O MPOBEPKE TMIOTE3bI: TAIbHOCTh MOJIETA
IapuKa, MyrneHHOro FTOPU30HTAIBLHO, TEM OOJIbIIe, YeM OOJIBIIIE BHICOTA MYyCKa.

Pa3nen 2. [lepBoHayajibHbIE CBEI€HNsI 0 CTPOEHHUH BelleCTBA

CtpoeHue BellecTBAa: aTOMbl M MOJIEKYJbl, HMX pa3mepbl. OMNbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIIECTRA.

JBm>kenue wyactull BemlecTBa. CBA3b CKOPOCTH JBIMKEHHS 4YaCTUI[ C
temrepaTypoii. bpoyHoBckoe nBmwkeHue, auddysus. BzaumopeiicTBue dYacTHIL
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHMSI BEIIECTBA: CTPOCHUE T'a30B, KUIAKOCTEH U TBEPABIX
(kpucTaIM4yecKknx) Tell. B3anmMoCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI.

Hemoncmpauuu

1. Habntonenue OpoyHOBCKOTO JIBUKEHUS.

2. Habmonenune nuddysun.

3. HaOnronenue siBeHnii, 00bACHSIOMUXCS NPUTKECHUEM WITH
OTTAJIKNBAHHUEM YaCTHI[ BEIIECTBA.

Jlabopamopnwie pabomol u onvimaol

1. OneHnka auamMeTpa aroMa METOAOM pSJIOB (C  HCIONB30BaHUEM
dbortorpaduii).

2. OnbITH IO HAOIOIEHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OnbITH 10 0OHAPYKEHHIO TCHCTBHUS CHIT MOJICKYJIIPHOTOTIPUTSKCHHS.

Paznen 3. /IBu:keHHe U B3aUMO/IelicTBHE TeJl
Mexanudeckoe IBWKeHHWE. PaBHOMEpHOE W HEPABHOMEPHOE BIKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u

BPCMCHU JABUKCHUSI.



SBneHue uHepuuu. 3aKoH HHepUMHU. B3aumojneicTBue Ten Kak NpUYMHA
M3MEHEHHS CKOPOCTH JABMXKEeHUs Tesl. Macca kak Mmepa nHepTHocTu Tena. [ImoTHocTh
BemiecTBa. CBSI3b IUIOTHOCTH € KOJMYECTBOM MOJIEKYJI B €AUHUIIE OOBEMaA
BEIIECTBA.

Cuiia Kak XapakTepUCTHKa B3auMoOJelcTBUs Tell. Cuia ynpyrocTd U 3aKOH
['yka. 3mMepenne cuibl ¢ MOMONIBIO AUHAMOMETpA. SIBJIeHHE TATOTEHUS U CHIIA
Tsokectd. Cuna Tsbkectn Ha Apyrux rwianetax (MC). Bec Ttema. HeBecoMocCTs.
CrnoxeHue cuil, HallpaBJIEHHBIX IO OJHOU npsamoi. PaBHonelicTByromas cuit. Cuiia
TpeHus. TpeHue cKoJib)KeHus U TpeHue nokos. Tpenue B npupojse u texuuke (MC).

Hemoncmpayuu

1 Ha0mronenne MexaHHIEeCKOro ABHKEHUS Tela.

2 N3Mepenne cKopoCcTy NPSIMOIMHENHOTO IBUKEHUSI.

3 Habmronenue siBieHrss HHEPIIMH.

4, HaOnronenune n3MeHeHus: CKOpOCTH MTPU B3aUMOACHCTBUM TEIL.

5 CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEIL.

6 CiioxeHne CHJl, HallpaBJIEHHBIX IO OJHOM MPSIMOM.

Jlabopamopnwie pabomoul u onvimaol

1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JBWKEHUs (IIapuka B
KUJKOCTH, MOJIETTN AJIEKTPUUECKOTO aBTOMOOUJIS U T. 11.).

2. Omnpenenenre CpeHEN CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuKa 1o
HAKJIOHHOM IIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPAOTO TEA.

4, OnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh pacTsHKeHHs(1edopManin)
MPY>KUHBI OT IPUIIOKEHHOM CHUITBI.

5. OnbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIBI TPEHHS CKOJIBKEHUS
OT Beca TeJjla M XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHue TBEPABIX TeJl, ;KUAKOCTEH U ra3oB

HaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYEHHUS ra3a. 3aBUCUMOCTb

JaBJICHUS Ta3a OT 00bEMa, Temneparypsl. [lepenaua qaBaeHus: TBEPABIMU

TeJIaMHU, JKUJIKOCTAMHU U razamu. 3akoH [lackains. [lHeBMaTHUeCKME MAITUHBI.

3aBUCUMOCTb JABJICHUSI )KUJIKOCTU OT TIyOUHBI. [ MapocTaTnyeckuii

napajokc. Coobmaromuecs cocynbl. [ mapaBinyeckue MeXaHu3Mbl.
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AtMocdepa 3emnu u armocdepHoe napieHue. [IpuunHbl CyliecTBOBaHUS
BO3yIHONW 00o0snoukn 3emin. OmnblT Toppuueru. M3mepenue atrmocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOCHEpPHOTO JIaBJICHUS.

JlelicTBue )KMIKOCTH U ra3a Ha NOTPYKEHHOE B HUX TENO. BhITanKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BoznyxoriaBanue.

Hemoncmpayuu

1 3aBUCUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPBHL.

2 [lepenaua gaBneHUs )KUJIKOCTBIO U Ta30M.

3 Coobmiaromuecst CoCy/Ibl.

4, I'mppaBamyeckumii mpecc.

5 [IposiBieHue nercTBust aTMOC(EpHOTO AaBICHHUS.

6 3aBUCHUMOCTD BBITAJIKUBAIOUIEH CUJIBI OT 00BbEMA MOTPYKEHHOW YacTh
T€JIa U TUIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOUIEH CUJIbI BECY BHITECHEHHOM JKHIKOCTH.

8. VYcioBue maBaHusl TEN: MJIaBaHUE WM TOTPYKEHUE TEIl B
3aBUCUMOCTH OT COOTHOILICHHS TIJIOTHOCTEH TeNa U KUJIKOCTH.

Jlabopamopnwie pabomoul u onvimaol

1. UccnenoBanue 3aBUCHMMOCTH Beca Tella B Bojae OT 00béma
MOTPYKEHHOMN B KUJIKOCTh YaCTH TeJa.

2. OnpeneneHue BBITAJKUBAIONICH CHIIBI, JCHCTBYIOIIEM Ha Teo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, IEWCTBYIOIIEH Ha
TEJIO B KUJKOCTU, OT MACChI TeJa.

4, OMnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJKUBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJO B KUJKOCTH, OT 00bEMA MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHME  JIOAKH M
OIIpEIEIIEHUE €€ IPYy30IOABEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTh. DHEpPrusi

Mexannueckasi pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
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paBHOBecus peiuara. [I[pumeHeHnre npaBuaa paBHOBECHS pbluara K OJIOKY.
«3o0m10toe npaBuiio» Mexanuku. KIT/] mpocteix Mexanu3moB. [IpocThie MEXaHU3MBI
B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas M TOTEHIMAJIbHAs DSHEPTHUS.
[IpeBpailieHre 0THOTO BHJIa MEXaHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXpaHCHUS
DHEPTUU B MEXaHUKE.

Jlemoncmpayuu

1. [TprmMepbl TPOCTHIX MEXAaHHU3MOB.

Jlabopamopnwie padbomul u onvimol

1. Omnpenenenre padOTHI CHITBI TPSHUSI P PABHOMEPHOM JIBHYKCHUN

TCJa I10 FOpI/I3OHTaHBHOﬁ IIOBCPXHOCTHU.

2. HccnenoBanue ycioBrii paBHOBECHUS PhIYAra.

3. N3mepenne KII/] HaKITOHHOM NIIIOCKOCTH.

4. N3ydeHnue 3aKoHa COXpaHEHUsI MEXAHUYECKON YHEPIUH.
7 KJ1acce

Pa3nen 6. TermtoBble ABIEHNSA

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHUSA
BemiecTBa. Macca M pa3mepbl aTOMOB U MOJIEKYJ. OTBITHI, MOJATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHUH.

Mopgenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHUM BeIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJ HA OCHOBE IIOJOXEHUM MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH.
CmaunBaHue U KanWJUISIPHBIE sIBJIEHUS. TenIoBoe pacliupeHue 1 CKaTHE.

Temneparypa. CBsi3b TeMHepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKECHHS
YaCTHII.

Buytpennsis  sHeprusi. CnocoObl HW3MEHEHHS BHYTPEHHEH DHEpruu:
Terionepeaaya u coBepilieHre padoTel. Buasl Termonepeaaun: TemIONPOBOIHOCTD,
KOHBEKIINS, U3ITyYEHHE.

KomanyecTBo TeIUIOTHL. YaeabHas TEMIOEMKOCTL BELIECTBA. TemIo0OMEH U
TEIJIOBOE PaBHOBECHE. Y paBHEHUE TEIIOBOTO OajlaHca.

[InaBneHne n OTBEP/IEBAHUE KPUCTALUTMYECKUX BEIIECTB. Y I€JIbHAS TEILIOTA

wiasnenus. IlapooOpazoBanne u kongeHcauus. Wcmapenne (MC). Kunenwue.
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y,Z[CJ'IBHa}I TCIIJIIOTA nap006pa30BaHm{. 3aBUCHUMOCTH TEMIICPATYPbl KUIICHUA OT

aTMOC(I)epHOFO JaBJICHUA. BnaxnaocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUSL.

[Ipunuunel  paboTel TermoBbiX aBuratened. KIIJ TermoBoro npuratens.

TernnoBble ABUTaTENN U 3amuTa oKpyxaromieit cpeast (MC).

3aK0H COXpaHEHHUsI U MTPEBPAIlleHHs] SHEPTUH B TEITOBBIX mpoueccax (MC).

Jlemoncmpayuu

1 Habmonenne OpoyHOBCKOTO JBUKECHHUS.

2 Ha6mronenue nuddysun.

3. HaGnroneHue siBJeHUI cMaunBaHUS ¥ KATUJUIAPHBIX SBIICHUM.

4 Hab6nroeHue TemioBoro paciumpeHust Tell.

5. N3menenne namiaeHWS Ta3a NMPU M3MEHCHHH O0BbEMa M HATrpEeBaHHUH
WM OXJIKJICHUU.

6. [IpaBuna n3MepeHus TeMIepaTyphl.

1. Buas! Terutonepenaun.

8. OxnaxaeHue Ipyu COBEPIICHUU pabOTHI.

Q. HarpeBanue npu coBepiieHHH padoThl BHEITHUMU CHUIIAMH.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmroneHnue KuneHus.

12. HaGmroaeHue MOCTOSHCTBA TEMIIEPATYPHI TIPH TIABJICHUU.

13. Mogenu TeruIoBbIX ABUTATENIEH.

Jlabopamopnwie pabomout u onvimol

1.
2.
3.

OnBITHI IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJISIPHOTOTIPUTSKCHHUS.
OnbITHI N0 BHIPALIMBAHUIO KPUCTAJLIOB TIOBAPEHHOW COJIM WIIHM caxapa.

OnbITEl IO HAOIIOJICHUIO TETVIOBOTO PACIIMPEHUS Ta30B, YKUAKOCTEH

Y TBEPIBIX TEIL.

4.
S.

OnpeneneHue qaBjeHUs BO3yXa B OaJlJIOHE IIMpHUIIA.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro

00bEéMa M HarpeBaHUs WA OXJIAKICHHS.

6.

HpOBepKa TUINOTE3bI IMHEMHOW 3aBUCUMOCTHU JJINHBI CTOJIOMKA

KHUJKOCTU B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.
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7. HaGnronenue n3mMeHeHus: BHyTPEHHEH SHEPIUM Tejla B pe3ysbTare
TeIIonepeaur U padoThl BHEITHUX CHJL.

8. HccnenoBanue sBIEHHS TEIIOOOMEHA NPH CMEIIMBAHUH XOJIOIHON H
ropsiuYeu BOJIBI.

Q. Ornpenenenue KOJIMYECTBA TEMJIOTHI, TOJIYYEHHOTO BOJOW MpHU
TEIJI000OMEHE C HArPEThIM METAIMYECKUM HUIUHAPOM.

10. Ompenenenue ynenbHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue mpoiiecca UCIapeHus.

12. OmpepneneHue OTHOCUTEIBHOMN BIaKHOCTH BO3yXa.

13. Omnpeznenenue yAaenbHOMN TEMIOTHI IUIABJIECHUS JIbJIA.

Pa3nes 7. DekTpuyecKrue 1 MATHUTHbBIE SIBJICHUSA

Onextpuzanms Tel. J[Ba ponxa JIEKTpUYECKUX 3apsnoB. B3aumonercTsue
3apsOKEHHBIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTB CHJIBI  B3aMMOJEHCTBUSA
3apSKEHHBIX TEJ OT BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEKY T€JIaMu).

Onextpudeckoe mnose. Hanpspk€HHOCTh 3iiekTpuuyeckoro noiisd. IIpuHnmn
CYINEPIIO3ULIUU JIEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu smekTpudecknx 3apsaoB. DIIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsii.
Crpoenne aroma. IIpOBOJHMKM W  JUAJNEKTPUKU. 3aKOH  COXPAHEHUs
AIIEKTPUYECKOT0 3apsija.

DNEKTPpUYECKU TOK. YCJIOBHS CYIIECTBOBAHMS SJIEKTPUYECKOIO TOKA.
M cTOYHUKM TMOCTOSSHHOTO TOKa. JIEHCTBHS DJIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuna Toka.  DIJIEKTPUUYECKOE  HAIpsKEHHE.
ConpoTuBIiieHHE MPOBOJHUKA. Y IEJIbHOE CONMPOTUBJIEHUE BemlecTBa. 3akoH Oma
st ydactka nenu. llocimenoBaTenbHOe M MapajulesIbHOE  COEAMHEHUE
IIPOBOJTHUKOB.

Pabota W MOIIHOCTH 3JIEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHua.
DJexTpuyYecKre ey U MOTpeOuTeNn 3eKTpruueckoi sHepruu B ObiTy. Kopotkoe
3aMbIKaHHE.

[locTosiHHBIE ~ MarHuThl. B3auMoAeiCTBHE  IMOCTOSHHBIX  MAarHUTOB.
MarauTHoe nosie. MaraHuTHOE noJie 3eMJIM M €ro 3Ha4eHHE JUIsl )KU3HHU Ha 3eMiIe.

OneiT  DOpcrega. MarnutHoe Tojie  dJeKTpuyeckoro Toka. [IpuMenenue
13



JIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IIOCTOSIHHOTO TOKAa. VICHOJIB30BaHME AIIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue nekTpoMarauTHo nHaykuuu. [Ipasuiio Jlenua.
DnekTporeHeparop. CrocoOpl  mMOMy4YeHHs] ~ DJIEKTPHUUECKOW  DHEPTHUH.

BJIGKTpOCTaHHI/II/I Ha BO300OHOBIISICMBIX HCTOYHHKAX OHCPIUH.

Hemoncmpayuu

1. DJeKTpU3alus Tel.

2. JIBa poa 3JIEKTPUYECKUX 3aPSIIOB M B3aUMOJICHCTBUE 3apsIKEHHBIX
TEJ.

Y CTpOUCTBO U AEUCTBUE IIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.

3aKOH COXpaHEHUS JIEKTPUUYECKHUX 3aPsI0B.

3

4

3)

6. [IpoBOOHUKY U AUDIIEKTPUKH.

7 MopaenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
8 N cTouHrKY TOCTOSTHHOTO TOKA.

9 JIeCTBHS DIEKTPUUECKOTO TOKA.

10. DneKTpUYECKUA TOK B KUIKOCTH.

11. T'a3oBwIif pa3ps.

12. H3mepeHue cuiibl TOKa aMIIEPMETPOM.

13. H3mepeHwue dIEKTPUICCKOTO HANIPSHKCHUS BOJIBTMETPOM.
14. PeoctaT 1 Mara3uH CONPOTUBICHUIA.

15. BsaumoneiicTBre MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeICHUS TOJIOCOB MarHUTA.
17. MoaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18.  OmmiT OpcTena.

19. MarauTHOE 1oJie TOKa. DIEKTPOMArHHUT.

20.  ]JleiicTBUE€ MarHMUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

21.  DnekTpoABUTaTeNb MOCTOSTHHOTO TOKA.

22. UccnenoBaHue sIBICHUS JICKTPOMArHUTHOW WUHTYKITUU.
23.  Omnbitel dapajes.

24. 3aBUCHMOCTH HANPABJICHUS WHIYKIIHOHHOTO TOKA OT YCIOBUH €ro
14



BO3HUKHOBEHHUSI.
25.  DIIEKTpOreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopnuie padbomot u onvimot

1. OneiTel TI0 HAOMIONEHUIO DJICKTPU3AIMN TEJI WHIAYKIUEH W TIPU
CONPUKOCHOBEHUH.

2. HccnenoBanre OEHUCTBUSL 3JIEKTPUYECKOTO TOJISI HA MPOBOJHUKU U
JARJICKTPUKHU.

3. COopka u npoBepka pabOThI AJIEKTPUUECKOM 1M MOCTOSTHHOTO TOKA.

4, N3mepeHue 1 peryaupoBaHue CUIIbI TOKA.

S. N3mepeHne u peryaupoBaHue HaIIPSKEHHUS.

6. HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, UIIYIIETO YE€pPE3 PE3UCTOP, OT

COMPOTHUBJIEHUS PE3UCTOPA U HAIPSHKEHHSI HA PE3UCTOPE.
7. OneITBl,  JEMOHCTPHUPYIOUIME  3aBUCUMOCTb  3JIEKTPUUYECKOTO
COMPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, TUIOMAJAN MOMEPEYHOr0 CEYECHHS U

Marepuana.

8. IIpoBepka mpaBuia ClHOKEHUSI HANPSHKEHUN TIPU MOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

Q. IIpoBepka mpaBuia JUisi CHIIbI TOKA MPU NapaJIeIbHOM COEIWHEHUH
PE3UCTOPOB.

10. Ompenenenne pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3
pe3ucTop.

11. OmnpenenieHre MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEISEMON Ha
pe3ucrTope.

12. HWccnepoBaHue 3aBHCHUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JIAMIIOUKY,
OT HAIIPSDKEHUS HAa HEW.

13. Omnpenenenue KIIJ[ nHarpeBaTems.

14. HccnenoBaHyre MATHUTHOTO B3aMMOJIEHCTBUSI OCTOSTHHBIX MAarHUTOB.

15. HM3ydeHue MarHuTHOrO TIOJII MOCTOSSHHBIX MAarHUTOB IPU  UX
O00BEIMHEHUH U pa3/IelICHUN.

16. HccnenoBaHue AEHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIOCTPENKY.

17. OneiTbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbI B3aUMOJICUCTBUS
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KAaTYILIKU C TOKOM U MarHuTa OT CUJIbl TOKA M HAIIPABJIEHUS TOKA B KaTyLIKE.

18. M3yyeHue neicTBUS MAarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.

19. KonctpyupoBanue u usydeHue paboThl AIEKTPOIBUTATES.

20. Usmepenue KIIJI anexkTpoaBuratesbHONM YCTaHOBKH.

21.  OmnpITHl MO HCCICIOBAHUIO SIBICHHS JJICKTPOMArHUTHOW WHIYKIIHH:
UCCIIEIOBAaHNE N3MEHEHUM 3HAUEHUS U HAIIPABJICHHUS] HHAYKIIMOHHOIO TOKA.

8 ki1acce

Pa3nen 8. Mexanuueckue siBJIeHUsA

Mexannueckoe naBuwxeHue. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOrO JBHXKEHHsS. PaBHOMEpHOE MNPSIMOIMHEWHOE
nBmkeHue. HepaBHoMepHOe npsmosiMHENHOE IBMKeHUE. CpeaHsas 1 MIHOBEHHAs
CKOpOCTH TeJia IPU HEPABHOMEPHOM JIBUYKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHElHoe ABumxkeHue. CBoOOIHOE
najgenue. OnbiThl ['anues.

PaBHOMepHOE NBIKEHUE O OKPYX)HOCTH. Ilepron u yactora oOpalieHus.
JIuneitHas u yrinoBasi CKOpocTd. LIeHTpoCTpeEMHUTEBLHOE YCKOPEHUE.

ITepseiit 3akoH HeroToHa. Bropon 3akoH Hetorona. Tpetuin 3axkoH HerotoHa.
[IpyHIMN CyTIEPIIO3UIIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUs CKOJIbXKEHUS, CHIIa
TPEHMUS MTOKOSI, APYTUE BUbI TPEHUS.

Cuna TSXKECTH U 3aKOH BCEMHUPHOTO TIATOTEHUS. YCKOpPEHHE CBOOOIHOIrO
nageHus. [[Bmwxkenue mianet Bokpyr Connina (MC). [lepBas kocMuueckasi CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHoBecue maTepuaibHOM TOYKU. AOCOMIOTHO TBEpAOE Teso. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIVIEHHON OChIO BpanieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenne ummynbca. MMmiynsc cuibl. 3aKOH COXpaHEHUS
uMmiyibsca. PeaktuBnoe asuxenue (MC).

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa CHUIT TSXKECTH, YIPYTOCTH,

TpeHus. CBsi3b SHEpTruu U padoThl. [loTeHITMATBEHAS SHEPTHS TeJa, TOHATOTO

HaJl TOBEPXHOCTHIO 3eMid. lloTeHImanpHas SHEPTUS CHKATOM NPYKUHBI.

Kunernueckass sHeprus. TeopemMa O KUHETHYECKOM SHEpPruu. 3aKOH

COXpaHCHUA MEXaHUYECKOU 9HCPIruu.
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Jlemoncmpayuu

1. HaOGmroieHne MexaHn4ecKoro JABMIKEHUsI TeJla OTHOCUTEIIBHO Pa3sHBIX
TEJI OTCUETA.

2. CpaBHeHHME TyTEH U TPACKTOPUM JBMKEHUS OJTHOTO M TOTO K€ Tela

OTHOCHUTCIIbHO PA3HBIX TCJI OTCUETA.

3.  H3mepeHue CKOpOCTU M yCKOPEHUS PSIMOIMHEHHOTO TBUKECHUSI.

4.  VccnenoBaHHe IPU3HAKOB PaBHOYCKOPEHHOTO IBHKCHHUS.

S. HabGnronenue 1BHKEHHS TeJla IO OKPYKHOCTH.

6. HaOmroneHue MeXaHWYECKUX SIBICHUN, MPOUCXOMASIIUX B CHCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBU?KEHUU OTHOCHUTEIIBHO

KaOuHeTa (PU3UKH.

1. 3aBHCHUMOCTH YCKOPCHHUA TCJIa OT MACChI TCJIa H I[CfICTBYI-OHleI Ha
HETO CUJIBI.

8. Ha6HIOII€HI/I€ PaBCHCTBA CHUII IIPpU B3aHMOHeﬁCTBHH TCII.

9. HN3meHeHue Beca Tena IIp1 YCKOPCHHOM JABHKCHHUHU.

10. Ilepenada mmmymbca MpU B3aMOJCHCTBUM Tell.

11. IIpeoOpa3zoBaHus SHEPTHUH MIPU B3AUMOJICHCTBUH TEII.

12. CoxpaneHue UMIyJbca MPU HEYIPYTOM B3aUMOACHCTBHH.

13. CoxpaHeHue UMITyJIbCa MPU a0COIIOTHO YIPYTOM B3aWMO/ICHCTBUU.

14. HaOGmroneHne peakKTUBHOTO JIBHKCHUS.

15. CoxpaHeHHe MEXaHUYECKOM IHEPTUU IPHU CBOOOITHOM MaJICHHH.

16. CoxpaHeHre MEXaHMYECKOW OHHEPTUU TPH JBWKCHUHM Tella TOJ
JEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomout u onvimol

1. KoHcTpynpoBanne  Tpakta JUisi  pasroHa W JaJIbHENIIEro
PaBHOMEPHOTO JIBHYKEHHUS [APUKA WU TEJIEHKKH.

2. Omnpenenenre cpeHel CKOPOCTU CKOJIbKEHHsI OpyCcKa WU JBUKECHUS
1IapUKa 110 HAKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHne yCKOpPEHHs Tella PU PaBHOYCKOPEHHOM JBMKEHUU 10
HAKJIOHHOM INIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU NPUPABHOYCKOPEHHOM

JBIDKEHUN 0€3 HaYaIbHOU CKOPOCTH.
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S. [IpoBepka rumoTe3bl: €clid NPU PaBHOYCKOPEHHOM JBMXEHUH 0€3
HAa4YaJIbHOM CKOPOCTH IYTH OTHOCATCA Kak psJ HEUYETHBIX 4YHUCEN, TO
COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHU OJIMHA-KOBBI.

6. HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHIIBI

HOPMAJIBHOTO OaBJICHUA.

7. Onpenenenue ko3 HUIIMEHTA TPEHUSI CKOJIbKEHHUS.
8. Omnpenenenue KECTKOCTH MPY>KUHBI.
Q. Omnpenenenre pabOTHI CHIIBI TPEHUS PY PABHOMEPHOM JIBIDKCHUUTEIIA

I10 FOpHBOHTaHBHOﬁ IIOBCPXHOCTH.

10. Ompenenenne  pabOTBI CHWIJIBI YIPYTOCTH TPHU TOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOIBUYKHOTO U TTOJABUKHOTO OJIOKOB.

11. H3yueHue 3aKOHA COXpAHEHUS YHEPTHUHU.

Pa3nen 9. Mexannyeckue KoJieOaHus ¥ BOJTHBI

Konebarenbnoe jaBukeHue. (OCHOBHBIE XapaKTEPUCTUKH  KOJEOAHMI:
MEepUoJ, 4YacToTa, aMmIUIuTyAa. MaTeMaTH4ecKUuid U MPY>KUHHBIA MAasTHUKHU.
[IpeBpalieHrie 3Heprun Mpu KoiaedaTeaIbHOM ABUKEHUU.

3aryxatouue Konedanus. BeinykieHnbie konebanus. Pe3onanc.

Mexanuueckue BoiHBI. (CBOMCTBA MEXaHWYECKUX BOJH. [IpomonbHble H
MONEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTh €€ pPacnpoOCTPAHEHHS.
Mexanuyeckre BOJIHBI B TBEPJIOM Tele, ceiicmudeckue BoJiHbl (MC).

3Byk. ['pOMKOCTH 3ByKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u

yJIBTPa3BYK.

Hemoncmpauuu

1. HabGmronenne xoieO0aHuil Tea mo4 AEUCTBUEM CHUJIIBI TSKECTH YU CHIIBI
YIOPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTU U Ha TIPYXKHUHE.

3 HaOmronenue BeIHYKICHHBIX KOJIEOaHUM 1 pe30HaHCa.

4, Pacnpoctpanenuie npooibHbIX U ONEPEUYHBIX BOIH (Ha MOJIETIN).

5 HaOmnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKYCTUYECKHI pe30HaHC.

Jlabopamopnwie pabomoul u onvimaol
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1. Ol'[pCI[eJICHI/IC JaCcTOTbl MW IICPpHOAA KOoJICOAHHIT MaTeMaTH4YeCKOIro

MasTHUKA.
2. Omnpenenenre 4acTOThI U EpHOJIa KOJIeOaHU MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH IepHoa KojeOaHUM IMOABEIIEHHOTO K

HUTH Tpy3a OT IJIMHBI HUTH.

4, HccnegoBanne 3aBUCHUMOCTH TE€pUOJia KOJEOAHUM MPY>KMHHOTO
MasTHUKA OT MaccChl Ipy3a.

S. [IpoBepka HE3aBUCUMOCTH Teproia KojaeOaHui rpy3a, MOABEIICHHOTO
K HATH, OT MACCHI Ipy3a.

6. OnbIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh MEpHOJia KoJieOaHU
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.

7. N3mepenue yckopeHus CBOOOAHOIO MaIeHUS.

Paszgeua 10. DieKTpoMaraHuTHoOe MoJjie U 3JIEKTPOMATHUTHBIE BOJHBI

DONEeKTpOMarHuTHOE  MOJIe.  DJEKTpOMarHuTHele  BoMHBL — CBolicTBa
JIEKTPOMArHUTHEIX BOJH. lllkasa >3JI€eKTpOMarHUTHBIX BOJIH. Mcronbs3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

DNeKTpOMarHuTHasE  OpUpoJa  CBeTa. BOJTHOBBIE  CBOWCTBAa  CBeETA.

Hemoncmpauuu

1. CoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BoIHOBBIE CBOICTBA CBETA.

Jlabopamopnwie pabomout u onvimaol
1. I3yueHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOWIIBHOTO
TenedoHa.

IToBTOpPHUTEIHLHO-00001IAOIIIUI MOTYJIb

[ToBTOpUTENHEHO-0000MIAIOIINI MOAYJTH IPEHA3HAYCH /IJIsI CUCTEMAaTU3aIuu
1 00001IeHUS PEIMETHOTO COJICPKAHUS U OTbITa JACATEIbHOCTU, TPUOOPETEHHOTO
Py U3YYCHUH BCETO Kypca (U3HMKH, a TaKXKe A MOATOTOBKA K OCHOBHOMY
roCyJJapCTBEHHOMY JK3aMEHY M0 (U3MKE ISl 00y4YarolIuXcsi, BRIOPABIINX ATOT
y4eOHBbII NpeaMerT.

[Ipu u3ydeHur AaHHOTO MOMAYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI

ACATCIIBHOCTH, HAa OCHOBC KOTOPLBIX obecrnieunBaeTCs AOCTHXKCHHUC MPCAMCTHEBIX U
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METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHO-HAY4YHAs] TPAMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HMCCIEIOBAHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBJIAJICHUEC YMCHHSIMH OOBICHATH (U3HUCCKHE
ABJICHUSI, NPUMEHSS TMOJYYEHHbIE 3HAHMs, pEIIaTh 3aJa4d, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIBHBIE.

[IpyHIMONATBHO EATEIBHOCTHBIN XapakTep JAHHOIO pa3jiella pealn3yeTcs

3a CUET TOTO, YTO YYAIIUECA BBINOJIHAIOT 3a/IaHKs], B KOTOPBIX UM IPEIIaracTcs:
Ha OCHOBE TMOJYYCHHBIX 3HAHUN paclo3HaBaTh W HAYYHO OOBACHATH
dusnuecKue SBICHUS B OKPYXKAIOIEH MPUPOJIE U MOBCETHEBHOMN KU3HU;
HCIIOJL30BaTh HAay4YHBbIE METO/bl MCCIEN0BaHUS (DU3UUYECKUX SIBICHUM, B
TOM YHUCJIE I POBEPKU TMIOTE3 U MOJYYECHHSI TEOPETUUECKUX BBIBOJOB;
OOBSACHATH HAy4YHbIE OCHOBBI  HamOoJieeé BAXKHBIX  JIOCTHUKECHUU
COBPEMEHHBIX TEXHOJIOTHW, HANpUMEp, MPAKTAYECKOrO0  HUCIOJIb30BaHUA
PAa3IMYHbIX HICTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA MPEBPALLCHNUS U COXPAHCHHUS
BCEX U3BECTHBIX BUJOB DHEPIUH.

Kaxngas wu3 TeM [OaHHOrO pasfelia  BKIKOYAET JIKCIEPUMEHTAIBHOE
UCcleoBaHue 0000mIaroero xapakrepa. Pasnmen 3aBepriaeTcsi MpOBEIECHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.

9 kuaace

Pa3znen 11. CBeToBbBIE sIBJIEHUSA

JlyueBas MOJICIIb CBeETA. HUctounuku CBeTa. [IpssimonHeHOE
pacnpoctpanenue cBera. 3atMeHus Connna u JIynsl. Otpaxkenue cpera. [lmockoe
3epKaJIo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeTta. [loliHOe BHyTpeHHee
oTpakeHue cBeTa. MIcroap30BaHKE MOJTHOTO BHYTPEHHETO OTPAKEHUS BONITUYECKUX
CBETOBOJAX.

Jlmaza. Xox myweit B smH3e. Ontuueckas cucteMa (oroamnmapara,
Mukpockona u Teieckorna (MC). I'ma3 kak ontudeckas cuctemMa. bin3opykocTh u
JAIIbHO30PKOCTb.

Paznoxenue Oenoro cBera B chnekrp. Omnbitel HploToHa. CroxeHue
CIIEKTPAJIbHBIX LBETOB. /ucnepcus ceera.

Jlemoncmpayuu
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2.
3.

[IpsiMmonuHeHOe pacpOCTpaHEHHUE CBETA.

OTpa)KeHHC CBCTa.

[Tonyyenue n300pa’keHUii B IJIOCKOM, BOTHYTOM H BBITYKJIOM

3CPKaJiax.

4.

© o N o

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xon nyuyel B coOMparolei JnH3e.

XO0JI Ty4der B pacCEeUBAIOIIEH JIMH3E.

[Toy4yenue n300pakeHUi ¢ MOMOIIBIO JTHH3.

HpI/IHHI/IH I[CﬁCTBHH Q)OToannapaTa, MHKPOCKOIIa U TCIICCKOIIA.

Monaens riasa.

Jlabopamopnwie pabomoul u onvimol

1.

Pa3noxxenne 6em0ro cBera B CIEKTP.

HOHy‘-ICHI/IC OeJroro ceera IIpHU CJIOKCHHUHU CBCTA PA3HBIX LIBCTOB.

HCCH@I[OBaHI/Ie 3aBHUCUMOCTH YI'JIa OTPaXXCHHA CBCTOBOI'O JIyda OT

yrjia nnaacHus.

2.

N3yuenune xapakTepuCTUK N300paKeHUs MPEAMETa B INIOCKOM

3epKaie.

yria MajgeHus Ha TPAHUIIE «BO3LyX—CTEKIIO».
4,
5.
coOuparonien JTUH3HI.
6.
7.

L[BETOBbIE (DUIIBTPHI.

3.

HCCJ’IGI[OBaHI/IC 3dBUCHUMOCTH YIJIa IIPCIIOMIICHHA CBCTOBOI'O JIyda OT

[Tonyuenne nzo006pakeHU ¢ MTOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenre POKyCHOTO PaACCTOSHUS M ONITHYECCKOMN CHIIBI

OnBITH TIO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTD.

OnBITHI TIO BOCIIPUATHUIO IBCTA IIPCAMCTOB IIPpU UX Ha6J'IIOI[eHI/II/I qcpe3

Pasznea 12. KBanToBbIE SABJICHUA

Omneitel Pezepdopaa u minanerapnas moxaens atoma. Monens atoma bopa.

Hcnyckanue u norjomieHue cBera atomoM. KBaHThI. JIMHEHYaThle CIEKTPHI.

snpa.

PamnoaktuBHOCTE. Anb(a-, 6eTa- 1 raMma-u3nydeHusi. CTpoeHue aTOMHOTO

Hyxnonnas

MOJIE/b

aTOMHOTI'O

21

snpa.

N3oTonebl.

PannoaktusHbIE



npeBpaieHus. [lepron nmonypacmnana aTOMHBIX SIED.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apsAI0BOTO M MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX snep. CBA3b Macchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sHeprun Connina u 38é31 (MC).

Snepnas sHepreTuka. [ledcTBUS PagUOAKTHBHBIX W3JIYyYCHHU Ha >KUBBIE
opranusmsl (MC).

Jemoncmpayuu

1 CrexTpbl U3ITy4YEHHUS U MOTJIOIIECHHUS.

2 CnekTpbl pa3IuyHbIX Ta30B.

3 CriexTp Bogopo/a.

4, Hab6nronenue tpekoB B kamepe Bumbcona.

5 PaboTa cuérurka HOHU3UPYIOIIHUX U3ITyYCHHM.

6 Perucrpanus nzmydeHus: IpUPOIHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwie pabomoul u onvimol

1. HaGnroneHue CrionHbIX U IMHEWYAThIX CIEKTPOB U3TyUYEHUS.

2. HccenenoBanue TPEKOB: U3MEPEHUE IHEPTUU YACTULIBI IO TOPMO3ZHOMY

nytH (1o ¢potorpadusm).

3. N3mepenne painoakTUBHOTO (oHA.

IHoBTOpUTEIBLHO-0000 1A NI MOTYJIb

[ToBTOpHUTENHEHO-000011aI0IINI MOTYJIb TPEIHA3HAYEH /ISl CUCTEMAaTHU3alun
1 00001IEHUS MPEIMETHOTO COAEPKAHUS U ONbITA JEATEIbHOCTH, IPUOOPETEHHOTO
IpU U3YYEHHH BCEro Kypca (U3MKH, a TaKXKe i1 MOATOTOBKA K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMEHY MO (U3HKe IJisi O00ydYarolIMXCs, BHIOPABIINUX STOT
y4eOHbII NpeaMerT.

[Ipu “3yyeHnn TaHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECeunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METalpEeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (QopMmupyercs
€CTECTBEHHO-HAY4YHasl TPaMOTHOCTb. OCBOECHHE HAyYHBIX METOJOB HCCIIEIOBAaHUS
SBJICHUA TPUPOABI M TEXHUKU, OBJIAJICHUE YMEHMSIMHU OOBICHATH (PU3HUECKHE
ABJICHHS, TPUMEHSS TOJyYCHHbIE 3HAaHWs, peElIaTh 3aJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

HpI/IHI_II/IHI/IaJIBHO I[C}ITGJ'IBHOCTHI:Jﬁ XapaKTCp JaHHOT'O pas3jciia pCalnu3yCTCsa
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3a CYET TOTr0, YTO y4YaIllMeCs BBIMOIHSIIOT 33JIJaHNs, B KOTOPBIX UM Mpe/IaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHUW pAcClO3HaBaTh M HAYYHO OOBIACHSITH
dbu3nYecKue SBICHUS B OKPYKAIOIICH MTPUPOJIE U IIOBCETHEBHON KU3HH;

MCITI0JIb30BaTh HAyUHbIE METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX SIBICHUHN, B TOM
YUCIIe ISl MPOBEPKU TUIIOTE3 U MOTYUYSHUS TCOPETUIECKUX BHIBOJIOB;

OOBSCHATH HAyYHbIE OCHOBBI HaOOJIEe BAKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTH, HAPUMEp, MPAKTUYECKOTO KCIIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
DPHEPTUM Ha OCHOBE 3aKOHA IMPEBPAIICHHS W COXPAHCHHS BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxmgas w©3 TeM [OaHHOTO pasfena BKIIOYAeT OSKCIEPUMEHTAIBHOE
uccienoBanne 00oOmaronero xapakrepa. Pasnen 3aBeprmaercs TpoOBeICHHEM

,Z[H&FHOCTPI“IGCKOﬁ n OHGHOHHOﬁ pa6OTBI 3a KypcC OCHOBHOM IIKOJIBI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Pe3ynpTaThel 00yueHus no yueOHomy npeamMery «Du3nka» B OTHOILIEHUH BCEX
oOyuaronuxcst ¢ PAC oneHuBarOTCS 1O OKOHYAHUM OCHOBHOIO OOILIEro
oOpa3oBaHUs.

C yueroMm auddepeHIupOBAHHOTO XapakTepa TPEOOBaHUM K MIIaHUPYEMbIM
oOpa3oBaTeNbHBIM pe3yJibTaTaM TeKyllas M IPOMEXYTOUHAas arTecTalus IO
yueOHOMYy mnpenmery «Ddusuka» MNPOBOAUTCS C MCIHOJb30BAHUEM HE TOJIBKO
CTaHAAPTU3UPOBAHHBIX, HO U  pa3pabOTaHHBIX MEJaroroM KOHTPOJBHO-
U3MEPUTEIBLHBIX MaTEPUAJIOB.

[IpumeHeHre K 00y4YaromMMCsl BHEITHUX CTaHAAPTU3UPOBAHHBIX MPOLIEAYD
OLICHKM JOCTH)KEHHMH MO MPEeIMETy, B TOM YHUCJE BCEPOCCHMCKUE MPOBEPOYHBIE
pa®oThl, TPOBOAUTCA TOJNBKO C  pa3pelieHust  poauTened  (3aKOHHBIX
npexacrasuteneit) ooyyatomuxcst ¢ PAC w/unu ¢ pazpelienns caMux yyaiuxcs, npu
JIOCTUXKEHUHU UMU | 6-11eTHEr0 BO3pacTa.

Pe3ynbTarhl MpOMEXYTOUYHOM aTTECTallMM UCIOJIb3YIOTCS MPU pa3paboTKe U

KOPPEKTUPOBKE aIalTUPOBAHHON 00pa30BaTEIbHON MPOrpaMMbl 00YHAOIITUXCS.

23



N3yuyenue yueOHoro mpenmera «®Pusnka» Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus JOJKHO OO€CleunBaTh JAOCTHXKEHUE CIEIYIONIMX JMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB.

JInuHOCTHBIE pe3yabTaThl
Ilampuomuueckoe eocnumanue:

IPOSIBJIEHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSTHUFOPOCCUICKON
bu3nuecKoil HayKu;

LEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(DU3UKOB.

I'pasicoanckoe u 0yxo6H0O-HPAECHEEHHOE 60CRUMAHUE:

TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJCHMHU OOIIECTBEHHO
3HAYUMBIX M 3TUYECKHX MPOOJEM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTUKEHUM (PU3MKH; OCO3HAHUE Ba)KHOCTU MOPAJIBbHO-3TUYECKUX IMPUHLIUIIOB B
NEATEIBHOCTH YUEHOTO.

Icmemuueckoe 60CRUmMAHUE:

BOCHIPUSATUE ICTETUYECKUX KAUeCTB (PU3NUECKON HAyKU: €€ TapMOHUYHOIO

OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH.
Ilennocmu nayunozo no3nanus:

OCO3HaHWE LIEHHOCTU (PU3MYECKON HAYKH KaK MOIIHOIO WHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PA3BUTHs TEXHOJOTHMM, BAXXKHEWILEW COCTABISIOLICH
KYJbTYpBI;

pa3BUTHE HAYyYHOM JIOOO3HATENLHOCTH, MHTEpECa K HCCIEI0BATEIbCKOM
NS TETBHOCTH.

Dopmuposanue Kyapmypst 300pP06bs U IMOYUOHATLHO20 ONAZONOTIYUUL:

OCO3HaHWE LIEHHOCTH 0e30MacHoro obpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBWJl OE30MAaCHOTO TMOBEACHUS Ha
TpaHCIIOpTE, HA AOpOrax, € JJIEKTPUYECKUM U TEIUIOBBIM OOOpYJOBaHHUEM B
JOMAIIIHUX YCIIOBUSAX;

c(OpMUPOBAHHOCTh HaBbIKAa pe(diiekcur, NMPU3HAHHWE CBOETO IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y IPyroro 4eioBeka.

Tpyooeoe éocnumanue:
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aKTUBHOE y4YacTHE B PEIICHHM MPAKTUYECKUX 3a/lay (B paMKaX CEMbH,
IIKOJIBI, TOPOJa, Kpasi) TEXHOJOTUYECKOM U COLMAIbHOM HaIpaBiICHHOCTH,
TpeOYIOMHUX, B TOM YUCIIEC B PU3NIECKUX 3HAHWM;

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO MPodeccuil, CBA3aHHBIX C (PUBUKOM.

IKonozuyeckoe eocnumatue:

OpUEHTallUsg Ha MpUMEHeHUe (U3MYECKUX 3HAHWUW I pelleHUs 3a7ad B
00JIacTH OKpY’XKalollle cCpejpl, IUIAHUPOBAHUSI TOCTYNKOB M OIEHKH HX
BO3MO>KHBIX MOCJIEICTBUM ISl OKPYKAIOIIEN CPENbL;

OCO3HaHHE TI00ATBHOTO XapakTepa HKOJOTHUUECKUX MPOOJeM U MyTel hX
pelieHus.

Aoanmayusa odyuarouiezoca K UIMEHAIOUWUMCA YCA0GUAM COUUATLHOU U
npUpPoOHOIl cpeowl:

NOTPEeOHOCTh BO B3aMMOJICHCTBUU TPHU BBIMOJHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3UUECKON HAMIPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;

NOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO
NeATEIIbHOCT;

NOTpeOHOCT, B (OPMHPOBAHWM HOBBIX 3HAHUH, B TOM YHUCIE
dbopMynHpOBaTh UIEH, TOHSATHUS, TUIIOTE3bI O PU3HMUECKIX O0BEKTAX W SIBJICHUSX;

OoCO3HaHHE AC(PUIIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B
o0nacTu GU3HKY;

IUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DUINUECKUX
3HAHUI;

CTPEMJICHHE aHATTU3UPOBATH U BBISIBIISATH B3AMMOCBSI3U MTPUPOIBI, 00IIIECTBA
Y DKOHOMHUKH, B TOM YHCJI€ C UCTIOb30BaHUEM (PU3UYECKUX 3HAHUM;

OLICHKA CBOMX JECHUCTBUM C YYETOM BIMSAHUA HA OKPYXKAKOUIYIO Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX TIOCTEACTBUH.

VY o6yuatomuxcsi ¢ PAC Bo3MOXKHA UCKaKEHHOCTh U 3a/IEPKKA IOCTHKCHUS
JUYHOCTHBIX  PE3yJbTAaTOB, CBS3aHHAs TMPEXKIE BCErO € HEIOCTATOYHOM
c(hOpPMHUPOBAHHOCTHIO CAaMOCO3HAHMS M CaMOOILICHKH, a TaKkXke MpeodiagaHueM
WH()AHTUIILHBIX MPEACTaBICHUI 0 ce0e B MOAPOCTKOBOM BO3pacTe. Y MIKOIHLHUKOB
¢ PAC wd4acto HaOmoOAAlOTCS BbIPAKEHHBIE CJOKHOCTH OCO3HAHUS CBOEH

COHHaHBHOﬁ WICHTUYIHOCTH, CJIOXHOCTHU B IIOHMMAHUW W IIPHHATHU I.[GHHOCTGI\/'I,
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HOpPM MW IIpaBuj, OINPCACAIOMIMUX IMOBCACHHUC THIIMYHO Pa3BHUBAIOIINXCS

CBCPCTHHUKOB.

MeranpeaMeTHbie pe3yJbTaThl
[TockonpKy HapylIeHHs COLMAIBLHOTO B3aMMOJCHCTBHS M OOLICHHUS HE
TOJBKO BXOIAT B CTPYKTYpPY HaApyLICHUN IPU PACCTPOMCTBAX AYTHCTHUYECKOIO
CIEKTpa, HO M SBISIOTCS CTOMKMMM U NpOsBISAIOTCS y Bcex ymn ¢ PAC Ha
NPOTSKEHUU BCEH JKU3HU, POPMHUPOBAHNE KOMMYHUKATUBHBIX Y'Y /]y yyammuxcs ¢
PAC TtpeOyer HampaBIeHHOIO MEIaroru4eckoro BO3AEMCTBHS Kak B yPOUHOIL, Tak
1 BO BHEYPOUHOU JEATEJIBHOCTH YYalIUXCs, a TAKK€ B PaMKax KOPPEKUHMOHHOU

paboTHI.

YHuBepcajiabHble NO3HABaTEIbHbIE el CTBUS
ba3zoevie nocuueckue oeiicmeus:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKU OOBEKTOB
(siBNICHMI);

yCTaHaBIMBAaTh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALUU, OCHOBAHUS AJIs
000011IeHHs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHSI B pacCMaTpUBAeMbIX (PaKTax,
JaHHBIX U HAOJIOJEHUIX, OTHOCSIIMUXCS K (PU3NUYECKUM SIBJICHUSIM;

BBISIBJISITH MPUYMHHO-CJICCTBEHHBIC CBS3M TPH W3YYCHHU (U3NUECKUX
SBJIGHUN W TPOLECCOB; JeNaTh BBIBOJBI C HCIIOJIB30BAHUEM JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKJIIOYCHHM, BBIABUIAaTh THUIOTE3bl O B3aHMMOCBS3SX
(bU3UYECKUX BEJIMYUH,

CaMOCTOSITENIbHO BBIOMpaTh CMOCO0 pemieHus y4eOHOW  (U3UIECKOM
3amayn  (CpaBHEHUE HECKOJbKMX BAapUAHTOB peLIeHUs, BbIOOp Haubolee
MOJIXOJISIIETO C YUETOM CaMOCTOATEIBHO BbIIETICHHBIX KPUTEPHEB).

ba3zoesvie uccneoosamenvckue oeiicmeusn:
MCIIOJIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUS;

IMPOBOJUTE IO CaMOCTOATCIIbHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
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(bu3HUecKuil SKCIEPUMEHT, HEOOJIBILIOE HCCieJoOBaHUE (PU3UUECKOTO SIBJICHUS;

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYEHHYIO B XOZI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSATENbHO (POPMYJIUPOBATH 000OIIEHUS U BBIBOJIBI 110 Pe3yJibTaTaM
MPOBEAEHHOIO HAOIIOAEHUS, OMbITA, UCCIIETOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (UBHMUYECKUX
IPOLIECCOB, @ TaK)Xe BBIABUTATH MPEIIONIOKEHUS 00 WX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Paboma c unghopmayueir:.

MPUMEHSTh Pa3INYHbIe METOAbI, MHCTPYMEHTHI M 3aMPOCHI MPHU TMOUCKE U
orOope wuHpOpPMALMK WIM JaHHBIX C Y4YETOM MPEIJIOKEHHON ydeOHOI
puznyeckoil 3anauu;

aHAJIU3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
Pa3IUYHBIX BUJOB U POPM MIPEICTABICHHUS,

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJIBHYIO (OpPMY  TIPEACTABICHUS
nH(OpMaMU ¥ WUTIOCTPUPOBATH pEIIaEMbIe 3aayl HECIOXHBIMH CXEMaMH,
TuarpaMMaMu, MHOM rpaduKoi U UX KOMOMHAIUSIMHU.

YHuBepcajJbHble KOMMYHUKATUBHbIE JefiCTBUS
Obwenue:.

B XoAe oOcyXaeHHus y4eOHOro maTepualia, pe3yibTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYILIECTBY OOCYKIA€MOMl TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHbIE Ha pEIICHUE 3aJaud U MOJJAepKAHUE
0J1arokenaTeabHOCTH OOLIEHUS; COMOCTABISATh CBOM CYXKIEHUS C CYXIACHHUSIMU
JIPYTUX YYaCTHUKOBAMAIIOra, 0OHAPYKUBATh PAa3IMUME U CXOJCTBO MO3UIIUH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

nyOJIUYHO MPEACTABIATH PE3YJIbTAThI BHIIOJHEHHOTO (PU3NYECKOTO OMBITA
(3KCTIepUMEHTA, UCCIIEA0BAHUS, IPOEKTA).

Cosémecmnasn oeamenvnocms (COmpyoHUUecmeo):

NOHMUMAaTh W HWCIOJb30BAaThb  MPEUMYIIECTBA  KOMAaHIHOMU u
VMHANBUAYAIbHON paOOThI P PEIICHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

OPUHUMATh LI€TM COBMECTHOW JESITEIbHOCTH, OPraHU30BbIBATh JACHCTBUS

1o e€ MOCTWKEHHUIO: pacHpelessiTh PO, OOCYKIaTh MPOLECCHl U Pe3yabTaThl
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COBMECTHOM pabOThI; 000011IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITIOJIHATH CBOIO YacTh palbOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HANPABJICHUIO W KOOPIAUMHHUPYS CBOHM JCUCTBUS C JIPYTUMHU UJICHAMHU
KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSTENbHO COPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUSI.

YHuBepcaJbHbIe peryJsaTUBHBIC 1eHCTBUSA
Camoopzanuzayus:

BBISIBIISIT MPOOJIEMBI B JKMU3HEHHBIX M YUYE€OHBIX CUTYallUAX, TPEOYIOIIUX
TUTSI perieHust (GPU3NIeCKUX 3HAHUM;

OPHEHTHUPOBATKLCS B PA3TUYHBIX TIOIX0/1aX PUHSITHS PEIICHUIN
(MHAMBUAYATIBHOE, IPUHSATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUIN TPYIIoN);

CaMOCTOSTEIILHO COCTABIISITh AITOPUTM pelieHusT (PU3NIecKO 3a1aun Uiu
IUIaHa HCCIEJOBaHUSI C Y4YETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh Mpe/ijlaraeMble BAPUAHTHI PEIICHHUM;

JieNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (pepiexcusn):

JaBaTh aJICKBaTHYIO OIICHKY CHUTYyAIlMU U Tpe/jiarath IiaH e€ n3MEHEHNS,

OOBSCHATh TMPUYUHBI JTOCTHKEHUS (HETOCTHXKCHUSI) PE3yJIbTaTOB
JeSATEIBLHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHCIIE B XOJ BBITTOJHEHHUS
(U3UYECKOT0 WCCIICIOBAHMS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHMBIIMXCS CUTYaITUH, YCTAHOBJICHHBIX OIMMMOOK, BO3HUKIINUX TPYAHOCTCH;

OIICHMBATh COOTBETCTBUE PE3YNIbTATA IIEJIU U YCIOBUSIM.

IMOYUOHANbHBLIL UHMEIIEKM

CTaBUTbH ce0s Ha MECTO JIPYroro 4elioBeKa B XOJI€ CIopa WM JTUCKYCCUH

Ha HAYYHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JPYTOTO.
Ilpunamue ceds u opyzux:

MPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU perieHun (PU3NIECKUX 3a/1a4 WU
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JAPYroro.

VY yuamuxcs ¢ PAC ¢ tpynom ¢GopMHpYIOTCS HAaBBIKM B3aUMOJECUCTBUS C

YUCTOM MO3UIUN APYTOoro M JUIMTCIBHOC BPCMA COXPAHACTCA 3IOLHCHTPHUYCCKAA
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NO3ULMs B OOIEeHMH, Npucymas Oosiee MiaameMy Bo3pacty. Jaxe ywammecs,
YZIOBJIETBOPUTENILHO BJIA/ICIOIINE TEXHUUECKON CTOPOHON OOILIEHNUS, 3aTPYAHSIOTCS
B OLIEHKE HAMEPEHUH U MO3UIINY TapTHEPA U THOKOM pearipoBaHUM HA U3MEHEHHUS,
BO3HUKIIME B cuTyaluu obmeHusa. OcobeHHo cinoxHO y ywammxcs ¢ PAC
dbopmupyeTcss yMmeHue paboTaTh B TPyHIe M3-3a CIOXKHOCTH  3aJadd
B3aUMOJICUCTBHUS OJHOBPEMEHHO C HECKOJBKMMH IapTHEpPaMu II0 COBMECTHOM
NESATEIbHOCTH.

HecMoTtpst Ha TO, 4TO B OAPOCTKOBOM Bo3pacte y nereid ¢ PAC nosiBisercs
MOTHBAallUsI K OOILIEHUI0O CO CBEPCTHHKaMH, O€3 CO3/aHus CIEeUUaIbHO
OpPraHW30BAaHHOM MOMOIIM IKOJBbHUKY ¢ PAC B opranmzannu MexIMYHOCTHBIX
KOHTAaKTOB W Pa3BUTHH HABBIKOB OOLIEHUS CO CTOPOHBI MENaroroB, €ro

COOCTBEHHBIE JCHCTBUS MOTYT ObITh HEA()(PEKTUBHBIMU.

IIpeameTHbIE pe3yJIbTATHI

JocTikeHue nmpeAaMeTHBIX pe3ysibTaroB oOydatromumuca ¢ PAC Ha sTane
oOyueHusl B OCHOBHOI LIKOJIE OIpenessieTCs] MHANBUAYAIbHBIMU OCOOCHHOCTSIMH,
CBA3aHHBIMM KaK C OCOOCHHOCTSMHM TO3HABAaTEJIbHOW JI€ATEIbHOCTH U
HEPaBHOMEPHOCTHIO PAa3BUTHSI ICUXUYECKUX (DYHKIUH, TaK U COLIUATIbHBIM OIBITOM
AyTUYHBIX IIKOJBHUKOB. [lo3TOMY [OCTMXKEHHE TMPEAMETHBIX pEe3yJIbTaTOB
KOHKPETHBIM y4YalIUMCs MOXKET HE BCErja COBIAJaTh C BPEMEHHBIMHU I'PaHULIAMU
oOy4eHws 0 TojiaM 00y4YeHHUSI.

7 kJ1ace
[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YypOBHE JOJDKHBI —OTpa)karb

c(OPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHU:

UCIIOJIB30BaTh MOHATHS: GU3HUCCKHIEC U XUMUUICCKUC SIBJICHUS ; HAOTI0ICHUE,
DKCIIEPUMEHT, MOJIeNb, TUIOTE3a; €IWHUIBI (U3MUYECKUX BEIUYUH; aTOM,
MOJIEKYyJa, arperaTHble COCTOSIHUS BeliecTBa (TBEpPIOE, KUAKOE, ra3000pa3Hoe);
MEXaHUYECKOE JBI)KCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, paBHOJACHCTBYIOIIAas cui, aeopmanus (ympyras, IiacTHUecKas),

HEBCCOMOCTB, COO6H_IaIOH_II/ICC}I COCy bl
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paznuyath sBiaeHus (Auddys3us; TEMI0BOE IBUKEHHUE YaCTHI] BEIIECTBA;
pPaBHOMEPHOE JIBUYKEHUE; HEpPaBHOMEPHOE JIBUYKEHUE; WHEPIINS;
B3aUMOJICHCTBHE TEN; PABHOBECUE TBEPIBIX TEJ C 3aKPEITIEHHOM OChIO BpaILlIEHUS;
nepenaya AaBieHUS TBEPABIMU TEJIaMH, >KHJIKOCTSIMH M Tra3amu; aTMOC(pepHOe
JABJICHUE; IJIABaHUE TEJ; MPEBPALICHUS MEXAHUYECKOW SHEPIUr) MO OMUCAHUIO
UX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIONIMX AaHHOE
(bu3ryuecKoe sSBICHUE;

pacno3HaBaTh MPOSBICHHE U3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpY’KarolleM MHpe, B TOM uuciie (U3UYECKHUE SIBJICHUSI B MPUPOJEC: MPUMEPDI
JIBWKEHUS C PA3IMYHBIMUA CKOPOCTSIMU B )KMBOM M HEKHUBOW MPUPOJIE; NECHCTBUE
CHUJIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO JaBICHUS HA KUBOU
OpraHu3M; IUJIaBaHHWE pPbIO; phIUard B TeJI€ YEJIOBEKA; MPU ITOM IEPEBOIUTH
MPAKTUYECKYIO 3a7]a4y B yU€OHYI0, BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA/MPU3HAKU
(U3HYECKUX SABJICHMIA;

OMKCHIBATh U3YyUCHHBIE CBOMCTBA TE U (PU3UUYECKUE SIBJICHUS, UCTIONB3YS
dbu3udyeckre BeIUYUHBI (Macca, 00bEM, IIOTHOCTH BEIIECTBA, BPEMS, IIyTh,
CKOPOCTb, CPEJIHSASI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Teja, CHjia
TpeHUs, JaBjieHHE (TBEPIOTO Teia, KUIKOCTH, Tas3a), BHITAJKUBAIONIAS CHUJIA,
MexaHuveckas paboTa, MOIIHOCTh, IUIEYO CUJIbI, MOMEHT CHJIbI, KO3(PPUIUEHT
MOJIE3HOT0 JIEUCTBUS MEXaHU3MOB, KHHETUYECKAas U MOTCHIMAIbHAS SHEPIus);
IpU ONMUCAHUU TIPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOJIb3YyEeMbIX
BEJIMYMH, WX OOO3HAYEHUS U EAUHUILI (U3UYECKUX BEJIMYMH, HAXOIUTh
dbopMynbl, CBS3BIBAIOIINE JaHHYIO (U3UYECKYI0 BEIWYUHY C JAPYTUMU
BETMYMHAMH, CTPOUTh TpapUKA W3YyUYCHHBIX 3aBUCHUMOCTEH (PU3NUYECKHUX
BEJINYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3YsI MPaBUIIA CIOXKEHUs CUJT (BIOJb OJTHOM TpsiMoil), 3akoH ['yka, 3aKoH
[Tackans, 3akoH ApxuMesna, MPaBWIIO paBHOBECHS pbryara (6J10ka), «30J10TOE
MPAaBUJIO» MEXAHWUKH, 3aKOH COXPAHEHMS MEXaHMYECKOW SHEpPruu; MpPHU 3TOM
JaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA M 3alMCHIBATH €r0 MAaTeMaTUYECKOe
BBIPAXKEHUE;

OOBACHATH (I)I/I?)I/I"IGCKI/Ie SABJICHUA, ITPOLUECChI U CBOMCTBA TCJI, B TOM 4YHUCJIC
30



U B KOHTEKCTE CUTyalludl MPaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBISATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0bICHEHHE U3 1—2 JTOrHYecKUX I1aroB
c omopoi Ha 1-2 u3y4YEHHBIX CBOMCTBA (U3MUECKUX SIBICHUH, (U3NUECKUX
3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THele 3ahauyd B 1-2 JEHCTBUS, HCHIONB3YS 3aKOHBI H
dopMmyiiel, B GOpMYIIBI M IPOBOAUTH PAcUEThl, HAXOIUThH CIPABOYHBIC JaHHbIC,
HEOOXOIUMBIE JIJIST PEIICHUs 3a/lay, OICHUBATh PEaTUCTUYHOCTh MOJYyYECHHOH
(U3UYECKON BEIIMUNHEI;

pacrno3HaBaTh MNpoOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpU HMOMOUIH
(U3MUECKMX METOAOB; B OIMCAHWU HCCIENOBAHUS BBIICIATh MPOBEPSEMOE
OpeanosiokeHue (TUIoTesy), pa3indarb U HHTEPIPETHUPOBATH MOTYYEHHBIN
pe3ynbTaT, HAXOAUTh OIIMOKH B XOJI€ ONBITA, J€JaTh BBIBOABI IO €ro
pe3yJibTaTam;

IPOBOJUTH ONBITHI IO HAOIIOACHUIO (PU3UUYECKUX SBICHUHN MIN(PU3NIECKUX
CBOMCTB Tesl: (OPMYJIUPOBATh MPOBEPSIEMBbIE MPEANOJIOKEHUS, COOUPaATh
YCTaHOBKY M3 TMPEMAJIOKEHHOTO OO0OpYJIOBaHMsI, 3alUChIBaTh XOJ OIbITa U
bopMyIUpOBaThH BHIBOJIHI,

BBINIOJIHSATh TPSIMbIE HM3MEPEHHUS] PACCTOSHMS, BPEMEHHU, MAcChl Tela,
o0BbEMa, CHIIBI U TEMIIEpPAaTypbl C HMCIOJb30BAHHUEM AHAJIOTOBBIX U IU(PPOBBIX
MpUOOPOB; 3aMKCHIBATh MOKa3aHHUs NPUOOPOB C YYETOM 3aJlaHHON a0COIOTHOM
IIOIPELTHOCTHA U3MEPEHUN;

MPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKOil BEIMUUHBI OT
JPYTOi ¢ UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTUPABHOMEPHO
JABUKYIIETOCsl Tela OT BPEMEHM JABI)KEHUS TeJa; CUJIbl TPEHUSCKOJIBXKEHUS OT
Beca Tejla, KauecTBa OOpabOTKM MOBEPXHOCTEM TEl W HE3aBUCUMOCTU CHIIBI
TPEHUs OT IUIOIIATU COMPUKOCHOBEHMS TEN;, CHJIBI YHIPYTOCTH OT yIJIMHEHHS
NPYKHUHBI; BHITAIKUBAIOIIEH CUJIBI OT 00BbEMANOrPyKEHHOM 4YacTW Tena U OT
IUIOTHOCTH JKUJKOCTH, €€ HE3aBHUCHUMOCTHUOT IJIOTHOCTH Tejla, OT TITyOUHbI, Ha
KOTOPYIO MOTPY>KEHO TEJ0; YCIOBHIM MIaBaHUs TEJ, yCIOBUI paBHOBECHS phluara
U OJIOKOB); y4acTBOBAaTh BILJIAHUPOBAHUU YYEOHOrO HCCIEIOBAHMS, COOMpATH
YCTAHOBKY U BBINOJHATH H3MEPEHUs, CJeAysd MPeJIO)KEeHHOMY IUIaHy,

(GuKCHpOBaTh PE3yNbTATHI MOJYYCHHOW 3aBUCHUMOCTH (U3MYECKUX BEIUYUH B
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BUJIE MPEJIOKEHHBIX TaOuuIil M TpaduKoB, AENaTh BBIBOABI MO pe3yJbTaTaM
UCCJIeIOBAHUS;

MPOBOANTH KOCBEHHBIE H3MEPEHHUS (PU3UUYECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA KUJAKOCTH M TBEPJOTO Teja; CUJla TPEHHSI CKOJIbKEHHUS;, J1aBJICHUE
BO3/lyXa; BBITAJIKUBAIOLIAsl CUJIA, JNEUCTBYIONIAs HAa MOTPYKEHHOE B KHUIKOCTh
Ten0; KOA(D(UIIMEHT TOJIE3HOTO IEHCTBUS TPOCTHIX MEXAaHW3MOB), CIEAYS
NPEeNJIOKEHHOW  MHCTPYKUMU: TIPU  BBIMOJHEHUHM HU3MEpPEeHUil  coOupathb
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHE HCKOMOM BETMYHHBI;

coOJI01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChbl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, phlyar,
MOJIBM>KHBIN M HETIOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepU30BaTh MPUHIMUIBI  JEUCTBUS  HM3YyYEHHBIX  NPUOOPOBH
TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX ONMUCAHUS (B TOM YMCIIE: TOIUIUITHUKH,
YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKHIM Ipecc, MaHOMETpP, BBICOTOMED,
MOPIIHEBOM HACOC, apeoMeTp), UCIOIb3ysd 3HAHUS O CBOWMCTBaX (HU3UUYECKHUX

SBJICHUM U He0OX0auMble (PU3UIECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI/HAXOAUTH HH(OPMALIMIO O TIPUMEPAX MPAKTUIECKOTO
WCIIONIb30BaHUsl (PU3NYECKUX 3HAHUIN B TIOBCEIHEBHOM KHU3HU ISl 00ECTICUCHHUS
O6e3omacHOCTH MpU OOpaIieHuu ¢ NpuOOpaMu M TEXHUYECKUMH yCTPONCTBAMU,
COXpaHEHUsl 370pOBbS M COOJIOJEHUS HOPM SKOJOTMYECKOIO IOBEIECHUS B
OKPYXarUIEH Cpee;

OCYHIECTBJIATH OTOOpP MCTOYHUKOB HHpopmanuu B cetu HHTepHeT B
COOTBETCTBHUH C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINX CSI3HAHUNA
U yTEM CpaBHEHMS Pa3JIMYHBIX UCTOYHHUKOB BBIACNATH MH(OPMALINIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HETOCTOBEPHOM;

MCTIOJb30BaTh MPH BBIMOJIHEHUN yU4E€OHBIX 3aJaHUil HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3MUECKOTO COAEp KaHUs, CIIPABOYHbIE MaTepUaibl, pECYpPChl CETU
WuTepHer; BrnageTh npuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MPEoOpa3oBaHMs

uH(pOpMAaIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
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co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUChbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(MOpPMALUU (PU3HYECKOTO COAEPKaHUsS, B TOM YHUCIIE
MyOJMYHO JeNIaTh KPaTKHUE COOOIIEHUS O pe3yibTaTaX MPOCKTOB WM yUeOHBIX
UCCIICIOBAaHUM; TPU 3TOM TPaMOTHO MCIOJIb30BaTh W3YyYCHHBIA MOHATUHHBINA
amnrmnapar Kypca (pU3MKHu, CONPOBOK/IATh BHICTYIIJICHUE NMPE3EHTALIUEH;

IpU BBHITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCICAOBAHUN pacIpeesaTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUH C ITOCTABJICHHBIMH 3aJla4yaMH, CJICIUTh 32
BBITIOJITHEHUEM IIJIaHa JCHCTBUM, aJ€KBAaTHO OIICHMBATH COOCTBEHHBIN BKJIAJ B
NESATEIbHOCTh TPYMNIBI; BBICTpAaMBaTh KOMMYHUKATHUBHOE B3aHMMO/ICHCTBUE,
YUYUTHIBasi MHEHUE OKPYKAIOIIUX.

8 K1ace
[IpenMeTHBIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

VCTIOJIb30BATh MOHSATHS: Macca U pa3MePhbl MOJIEKYJI, TEIUIOBOE JIBUYKCHHUE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE U
aMmopdHbBIe Teja, HACHIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh BO3/yXa;
TeMIeparypa, BHYTPCHHSII DHEpPrusi, TEIUIOBOM JBUIraTellb; 3JIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsjl, DBJECKTPUUYECKOE TIO0JE, MPOBOJHUKA W JUIJIEKTPUKH,
MTOCTOSTHHBIN 3JICKTPUYECKUI TOK, MATHUTHOE TOJIE;

paziuuath SBJICHUS (TEIJIOBOE pacIIMpeHHE/CxkaThe, Teronepeaaya,
TEIUIOBOE pPABHOBECHE, CMAYMBAHWE, KaNWUISIPHBIC SBJICHUS, WCIAPEHHUE,
KOHJICHCAIIMS, IUJIaBJI€HUWE, KpUCTaUM3auus (OTBEpJEBAaHMUE), KUIIECHUE,
Terionepeaaya (TermiIonpoBOIHOCTb, KOHBEKIIUS, U3TyUYeHHE); dJICKTpU3aIus T,
B3aUMOJICVICTBUE  3apsiOB, JEUCTBUS  DJIEKTPUUECKOTO TOKa, KOPOTKOE
3aMBIKaHHE, B3aMMOJCHCTBHE MAarHuTOB, JEUCTBHEC MAarHUTHOIO MOJd Ha
MPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAs WHIYKLIMS) TI0 OIMCAHHUIO UX
XapaKTEpPHbIX CBOMCTB M HA OCHOBE OINBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
(bu3nyuecKoe sSBICHUE;

pacrio3HaBaTh IMPOSIBIICHHE M3YYCHHBIX  (DU3WYECKUX  SBJICHUU B
OKpYXaloleM MHUpe, B TOM 4dYHCie (U3UYECKHUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE U KAMUJUISIPHBIC SIBJICHUSI B MPUPOJIC, KPUCTAIIIBI B

npupone, wu3nydyeHue ConHIla, 3aMmep3aHue BOJOEMOB, MOPCKHE OpH3HI,
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oOpa3oBaHue pOChl, TyMaHa, MHEs, CHEera; 3JIEKTpUUYECKHe sIBJIEHUs B aTMocdepe,
AJIIEKTPUYECTBO >KMBBIX OPraHU3MOB; MarHUTHOE TOJI€ 3eMJIH, Apeld MoCcoB,
pOJIb MarHUTHOTO TOJISA JJIS JKM3HH Ha 3emJje, MOJIAPHOE CHUSHUE; MPU 3TOM
NEPEeBOIUTh MPAKTUYECKYIO 3a7adyy B Y4YeOHYIO, BBIICNATH CYIECTBEHHbIE
CBOMCTBa/MpU3HAKH (PU3UUECKHUX SBICHUII;

OMKCHIBATh U3yUCHHBIE CBOMCTBA TeN U (PU3MUECKUE SIBJICHUS, UCIOIb3YS
du3nyueckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEpPrusi, KOJIMYECTBO
TEIUIOTHI, yJeJdbHas TEIUIOEMKOCTb BEIECTBA, yAENbHAas TEIUIOTa TUIABICHUS,
yaenpHas TEeIUIoTa MapooOpa3oBaHMs, yJENbHas TEIJIOTa CropaHHs TOILINBA,
KOA(QGUIUMEHT IOJIE3HOTO JIEWCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTENIbHAs
BIQXKHOCTh BO3[yXa, OJJIGKTPUYECKUU 3apsi, CHJIAa TOKa, OJJIEKTPUUYECKOE
HanpsKEHUE, CONIPOTUBIICHUE IPOBOIHUKA, YACIBHOE CONPOTHUBIICHUE BEILIECTBA,
paboTa M MOILHOCTb 3JEKTPUYECKOIO TOKAa); IpPH OINHUCAHUU MPABHIBHO
TPAKTOBAaTh (PU3WYECKUN CMBICI HCIOJIBb3YEMbIX BEJIUYUH, OOO3HAYCHUSA W
€AMHULIBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLINE JAaHHYIO
Gu3NYECKyI0 BEIMYUHY C APYTHUMH BETUYHMHAMH, CTPOUTH TpapuKi U3YUIECHHBIX
3aBHCHUMOCTEH (U3NYECKUX BEJTUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCTIONIb3YS  OCHOBHBIE  TOJIOKCHHUSI  MOJIEKYJIAPHO-KHHETUYECKOW  TEOpHH
CTpOCHHSI BEIIECTBA, IPUHIIUI CYNIEPIIO3UIUH TT0JIeH (Ha Ka4YeCTBEHHOM YPOBHE),
3aKOH COXpaHEHUs 3apsija, 3akoH Oma Ju1st yuacTka 1ent, 3akoH Jxoyns—Jlenna,
3aKOH COXpaHEHUs SHEPTUH; TIPY TOM J]aBaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA
Y 3aIMCBIBATh €0 MaTEMAaTHYECKOE BHIPAKEHUE;

OOBSACHATh (U3NYECKUE TPOLECChl W CBOICTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHTYyalllii MPaKTUKO-OPUECHTHPOBAHHOTO XapakTepa: BBHISBIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bCHEHHUE U3 1—2 JIOrMYEeCKUX I11aroB
c omopoit Ha 1-2 W3Y4YEHHBIX CBOWCTBA (HU3UYECKUX SIBJICHUN, (PU3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud B 2-3 JEHCTBUS, HCHOJb3ys 3aKOHBI U
(dbopMyIbl, CBSI3bIBAIOIINE (PU3NYECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS
3a/layd 3aluChIBaTh KPaTKOE YCJIOBHE, BBISBIATH HEAOCTATOK JaHHBIX IS

pelIeHus 3a7a4u, BHIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE TS €€ peLIeHHS,
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IPOBOJUTh pPAcu€Thl M CpPAaBHUBATh IIOJYYEHHOE 3HAYCHHE (PU3NYECKOU
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO pEIUTh MPU MOMOIIU
(GuU3MUEeCKMX METOJIOB; UCIOJIb3ys OINMCAaHUE HCCIEIOBaHUS, BBIICIATh
IpoBepsAEMOe MPEANOI0KEHNUE, OIICHUBATh MPABUILHOCTD MOPSIKA MPOBEACHUS
MCCIICIOBAHMUSI, 1€J1aTh BBIBOJIBL;

IIPOBOJUTH OMBITHI 110 HAOIIOEHUIO GU3UUECKUX SIBICHUN U (PU3NIECKUX
CBOMCTB Tel (KamWUISIPHBIE SIBJICHUS, 3aBUCUMOCTh JABJIEHUS BO3JlyXa OT €ro
00b€Ma, TemIepaTypbl; CKOPOCTH TIpollecCa OCThIBAaHUS/HarpeBaHUs IIpU
U3IyYCHUH OT I[BETa W3Iy4arollel/morIonane MoBEepXHOCTH;, CKOPOCTh
HCTIAPEHUST BOJBI OT TEMIEpaTypbl KUJIKOCTH U IUIOMIAIU €€ IMOBEPXHOCTH;
ANEKTPU3ALMA TEN U B3aUMOJCICTBUE JIEKTPUUECKUX 3apsIIOB; B3AUMOJICICTBHE
NOCTOSIHHBIX ~ MAarHUTOB, BHU3yaju3allMs MArHUTHBIX TMOJEH MOCTOSHHBIX
MAarHuToOB; JIEMCTBUS MarHUTHOTO TMOJiI Ha MPOBOJAHUK C TOKOM, CBOMCTBa
AJIEKTPOMArHUWTA,  CBOWCTBA  JJIEKTPOJIBUraTessi  IMOCTOSHHOTO  TOKA):
dbopMyIUpoBaTh TPOBEPSEMbIE MPEANONIOKEHUS, COOMpPAaTh YCTAHOBKY U3
MPENJIOKEHHOTO 000PYy/IOBaHUS;, OMUCHIBATH XOJ ONbITa W (POPMYIUPOBATH
BBIBO/IbI;

BBIMIOJHATh  MOPSIMbIE  W3MEPEHUs  TeMIlepaTypbl, = OTHOCUTEIIbHOU
BJIQYXKHOCTH BO3JlyXa, CUJIbI TOKA, HAMPSKEHUS! C MCMHOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB H JaTYUKOB (PU3WYECKUX BEIUYWH; CPaBHUBATH PE3YJIbTaThl
M3MEpEHUN ¢ yUETOM 3aJJaHHON a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEIIMYUHBI OT
IPYrofl C UCMOJb30BAHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTH COMPOTUBIICHUS
MPOBOJHUKA OT €ro JUIMHBI, IJIOMIAJAN TOMEPEYHOrO0 CEYEHUsS U YIAEIHLHOIO
CONPOTHUBJIEHUS BEUIECTBA TPOBOIHUKA; CUJIbI TOKA, UJIYIIETO Yepe3 MPOBOIHUK,
OT HAaNpsHKEHUS] Ha TMPOBOJHUKE; HCCIEIOBAHUE MOCIEAOBATEIBHOIO H
napajijieIbHOTO  COEAMHEHUN MPOBOAHHUKOB): ITUIAHMPOBATH HCCIEIOBAHUE,
coOupaTh YCTAaHOBKY W BBIMIOJIHATH H3MEPEHUS, CICTYsl MPEIJIOKECHHOMY TUIaHY,
(uKCcHpOBaTh pe3yIbTaThl OJYYEHHON 3aBUCUMOCTH B BUJIE TAOJIHI] U IPAPUKOB,
JIeNaTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIECIOBAHUS;

IMPpOBOANTL KOCBCHHBLIC H3MCPCHUA (bl/ISI/II-IeCKI/IX BCINYNH (yz[eanaﬂ
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TEIUIOEMKOCTbh BELIECTBA, CONPOTUBJICHHME IMPOBOJHUKA, paboTa U MOILHOCTb
AJIEKTPUYECKOTO TOKa): IUTAHUPOBATH U3MEpEHMS, cobuparb
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, CJIEAysd MNPEIJIOKEHHOM WHCTPYKUUHU, U
BBIUUCIISITh 3HAUCHUE BEJINYUHBL;

cOOJTIOAATh MpaBuiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh IPUHLMIBI  JEHCTBUS  W3YYEHHBIX HpUOOPOB MU
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha UX ONUCaHUsA (B TOM YHCIE: CHCTEMA
OTOIUIEHUSI JOMOB, THUTPOMETp, MapoBas TypOWHA, aMIEpPMETP, BOJIBTMETD,
CUETUMK  IJIEKTPUYECKOM  DHEPIUM,  DJIEKTPOOCBETUTENbHbIE  MPHOOPHI,
HarpeBaTeNIbHbIE JIEKTPOIPUOOPHI (IPUMEPHI), ITEKTPUUECKUETTPEAOXPAHUTEIIN;
AJIEKTPOMArHuT, 3JEKTPOABUIATEIb MOCTOSHHOTO TOKA), MCIOJb3Yys 3HAHUS O
CBOMCTBAaX (U3NYECKUX ABJIEHUN U HEOOX0UMBbIE (PU3UUECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHbBIE
npuOOpbl MO CXeMaM M CXEMATUYHBIM PUCYHKaM (PKUJIKOCTHBIH TEPMOMETD,
TEPMOC, TNCUXPOMETpP, T[UTPOMETP, JBUTATEIb BHYTPEHHETO CrOpPaHUS,
ANIEKTPOCKOI, PEOCTAT); COCTABJIATh CXEMbl JJEKTPUYECKUX Lener ¢
MOCJIEIOBATEIbHBIM UM TapaJljIeIbHBIM COEAMHEHUEM JJIEMEHTOB, pa3inyas
YCIIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEH;

MPUBOAUTH TPUMEPHI/HAXOIUTh HHPOPMALIMIO O MPUMEPaX MPAKTUIECKOTO
UCIIOJb30BaHUS (PU3NUECKUX 3HAHUI B MOBCEIHEBHOM KU3HU Ul 00eCneUeHUs
0e30macHOCTH MpU OOpalIeHuu ¢ NprUOOpaMu M TEXHUYECKHUMH yCTPONCTBAMU,
COXPAaHEHHUsI 370POBbS M COONIONCHHS HOPM 3KOJOTUYECKOTO TIOBEICHUS B
OKPYXarUIEH CpeE;

OCYUIECTBJIATh MOUCK HH(OpMauU (PU3NYECKOTO COAEpKAHUSA B CETH
WuTepHeT, Ha OCHOBE UMEIOIIUXCS 3HAHUN U IyTEM CpaBHEHUS JOMOJIHUTEIbHBIX
UCTOYHUKOB BBIAEIATh MH(POpMAIUIO, KOTOpas SBISETCS MPOTUBOPEUUBON WU
MOKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHINIOJIHEHUH YUYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTO COAEp KaHUs, CIIPABOYHbIE MaTEpUaibl, pECYpChl CETH
WuTepHer; BnaaeTb NpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MPEoOpa3oBaHMs

nH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
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co37laBaTh COOCTBEHHbIE MHUCHbMEHHBIE U KPATKHE YCTHBIE COOOIICHMS,
0000111ast ”HGOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUYECKOrO COJEpKAHUS,
B TOM 4YHCI€ MyOJUYHO NPEACTABIATh PE3YJbTaTbl IMPOEKTHOM WM
UCCIIENOBATENbCKON  AEATENbHOCTH; MIPU OSTOM TIPAMOTHO HCIMOJb30BaTh
M3YYCHHBIN MOHATUHHBINA anmapar Kypca (U3MKH, COMPOBOXKIATH BHICTYIUICHHUE
IIPE3CHTALUEN;

OpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (HU3UUECKUX
MPOLIECCOB ~ PACHpeNesAiTh OOS3aHHOCTH B TIPyHIE B COOTBETCTBHUH C
[IOCTABJICHHBIMU 3a/Jla4aMM, CJIEAUTh 32 BBIIOJHEHHWEM IUIaHA JEHCTBUU U
KOPPEKTUPOBATH €0, aJIEKBATHO OILIEHUBATh COOCTBEHHBIN BKJIa/ B ACSTEIbHOCTD
IPYIIbI;  BBICTPAMBATh KOMMYHHMKAaTHBHOE  B3aUMOJCHUCTBHUE,  ITPOSIBILA
TOTOBHOCTb pa3pelaTb KOH(IUKTHI.

9 knace
[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI —OTpaXkaTb
c(OpPMHPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHHUIA:

UCIIOIB30BaTh IOHATHA: CUCTEMa OTCY€Ta, MAaTepUaIbHAas TOYKa,
TPAeKTOPHs, OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHXKEHHUA, AedopMalus
(ynpyrasi, [acTU4eckasl), TpEeHHUE, IEHTPOCTPEMUTEIHHOE  YCKOpPEHHE,
HEBECOMOCTh U MEPErpy3KH; LIEHTP TSHKECTU; a0COJIIOTHO TBEPAOE TENO, UEHTP
TSKECTU TBEPJOro Teja, PABHOBECUE; MEXaHUYECKHE KOJIeOaHUs U BOJHBI, 3BYK,
UHpa3ByK " YJIBTPa3BYK; AIIEKTPOMATrHUTHBIE BOJIHBI, nIKasa
ANIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAlNbHO30PKOCTh, CHEKTPHI
UCITyCKaHUsA M TMOIJIOIIeHMs; anb(da-, 0eTa- W raMMa-u3Iy4deHHs, H30TOIbI,
AJIEpHAs DHEPTETHKA;

paznuyaTh SIBJICHUS (pPaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
IBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JIBUYKEHUE, CBOOOIHOE MaJCHUE
T€JI, PABHOMEPHOE JABUKEHHE 10 OKPYKHOCTHU, B3AUMOACHUCTBUE TEJI, PEAKTUBHOE
IBWKEHUE, KojeOaTrenbHOe JBMKEHUE (3aTyXawllhe ¢  BBIHYXKICHHBIC
Kosie0aHus1), pe30HaHC, BOJIHOBOE JIBUYKEHHE, OTpaKECHHUE 3ByKa, MPSIMOIMHENHOE
pacrpoCTpaHEHHE, OTPaKEHUE W IMPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE
OTpaX€HUE CBETa, paslioKeHUue OeJoro cBeTa B CHEKTP U  CIOXKEHUE

CIICKTPAJIbHBIX 1BCTOB, JUCIICPCHA CBCTA, CCTCCTBCHHAA PAJMOAKTHBHOCTD,
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BO3HMKHOBEHUE JIMHEWYATOro0 CIIEKTpa U3JIy4YeHHUs) 10 ONUCAHUI0 UX
XapaKTEepHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOLIUX JIaHHOE
duznyeckoe sBICHUE;

pacrno3HaBaThb IMPOSIBICHHE M3YyYEHHBIX (PU3UYECKUX SBJICHUH B
OKpy>KaroleM Mupe (B TOM yucie (U3nYecKue SIBICHUS B MPUPOE: MPUIUBBIN
OTJIUBBI, JBMKEHHE MIaHeT COJTHEYHOIN CUCTEMBI, pEaKTUBHOE JIBH)KEHUE KUBBIX
OpPraHMU3MOB, BOCHPUSATUE 3BYKOB JKUBOTHBIMH, 3EMIIETPSICEHHE, CEIICMUUECKUE
BOJHBI, I[yHAMH, 3XO0, [IBETa TeJI, ONTHUYECKUE SBIEHUS B MPUPOJE,
Ouonoruyeckoe AecTBHE BUAMMOIO, YJIbTPAa(HUOIETOBOTO U PEHTIEHOBCKOIO
M3JIyYCHHUI; €CTECTBEHHBIM paJAHOAKTUBHBIA  (QOH, KOCMHYECKHE JIy4H,
PaAMOAKTUBHOE M3JIyYEHHE NPHUPOJAHBIX MUHEPAJIOB; ACHCTBUE PaJMOAaKTHUBHBIX
U3Ty4YEHHUI Ha OpraHu3M YeJI0BEKa), IPU 3TOM EPEBOAUTD IPAKTUYECKYIO 3a]1auy
B YU€OHYI0, BBIJIENATh CYIIECTBEHHbIE CBOMCTBA/MPU3HAKU (PU3UUECKUX SBIICHUN;

ONKCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (PU3UUECKUE SBJICHUSA, UCIIONb3YS
¢usznyeckue BENUUYMHBI (CpeOHSIi M MIHOBEHHAas CKOpPOCTh Tela IpHU
HEPABHOMEPHOM JIBH)KEHUH, YCKOPEHUE, ITIEPEMELIEHUE, ITyTh, YIJIOBAsI CKOPOCT,
CuJia TPEHUsl, CUJIa YIPYTOCTH, CHIIA TSKECTH, YCKOPEHHE CBOOOIHOTO Ma/IeHUs,
BEC TeJla, UMITYJIbC Tella, UMITYJIbC CUJIbl, MEXaHUYecKas paboTa U MOILIHOCTbD,
MOTEHIMANbHASL JHEpPrusl Tejla, TMOJHATOrO HaJ IOBEPXHOCTHIO  3EMJIH,
MOTEHI[MANbHAS SHEPIUsl CXKATOM MPYKUHbI, KUHETUYECKash SHEprusi, IMOJHas
MEXaHUYECKasi JHEPIUsl, IEPUO U YacTOTa KojeOaHuH, JIIMHA BOJIHbI, IPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIIEHUSI CPEbl); MpHU
ONHCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICT UCIOJIB3YEMBIX BEJIMYHH,
0003HaueHUs W E€IWHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIHI,
CBA3BIBAIOIIUE TAHHYIO (PM3UYECKYIO BEJIMYUHY C IPYTUMU BETUYMHAMU, CTPOUTD
rpaduK U3y4EHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M MPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAaHEHMsI DHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHUS, TPUHIUI
CYNEPIIO3UIIMA CHJI, IPUHIMI OTHOCUTENbHOCTH ['anmnes, 3akonsl HproTOHA,
3aKOH COXpPaHEHUS UMITYJIbCA, 3aKOHBI OTPAXXEHUS U NPEJIOMIIEHHS CBETA, 3aKOHBI
COXPAHEHUs 3apsI0BOTO U MACCOBOT'O YMCEN MPU SJIEPHBIX PEAKIUAX; IPU ITOM

JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMUCHIBATH €T0 MaTEeMaTHUYECKOEe
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BBIpXCHHE;

OOBSCHATh (U3MUYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHUCJIEC U B
KOHTEKCTE CHUTyalldil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBHISBIATDH
NPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH 00BCHEHUE U3 2—3 JIOTUYECKUX II1aroB
Cc omopoi Ha 2—-3 M3YYCHHBIX CBOMCTBA (M3MUECKUX SIBICHUH, (U3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 33729 (OMUPAIOIITUECS HA CUCTEMY U3 2—3 ypaBHECHHIA),
UCIIONB3YSl 3aKOHBI U (HOPMYJIBI, CBS3bIBAIONINE (PU3MUECKHE BEITUYMHBI: Ha
OCHOBE aHajM3a YCIOBHS 3aJauyd 3alHChiBaTh KPAaTKOE YCIOBHUE, BBISBIATH
HEJOCTAIOIIME WM W30bITOYHBIE JAaHHbBIE, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE JIJIsl PEeUICHUS, TPOBOIUThH PACUETHI U OLEHUBATH PEATMCTUUYHOCTD
HOJy4YEHHOTO 3HaueHUsl (PU3NYECKOMN BEIINUNHBI;

pacrno3HaBaTh MpoOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HNOMOUIH
¢u3NYeCKUX METOJOB; HCIONB3ys OMHCAHWE WCCIEAOBAHUS, BBIICISATDH
IPOBEPSIEMOE MPEIOJIOKEHNE, OLIEHUBATh IPABWIBHOCTH MOPSsIIKa MPOBEIECHUS
WCCIIEIOBaHMsI, JeNIaTh BHIBOJBI, MHTEPIPETUPOBATH PE3YJIbTATHl HAOMIOICHUH U
OTIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3UUECKUX SIBICHUH WU
¢u3nuecKkux CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HplOTOHa, 3akoHa
COXPAHEHUs1 SHEPTUH; 3aBUCUMOCTb MeproJia KojeOaHUl Npy>KUHHOTO MasiTHUKA
OT MaccChl Tpy3a 1 KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMILTUTY bl MAJTBIX
KoJie0aHui; MPSMOTUHEITHOE pacCIpOCTPaHEHUE CBETA, PA3IOKEeHHE OeIoro CBeTa
B CIIEKTp; HM3yY€HHUE CBOMCTB H300paX€HUs B IUIOCKOM 3€pKaje U CBOMCTB
u300paxkeHuss TpeaMeTa B coOuparoliedl JuH3e; HaOJI0JICHUE CIUIONIHBIX U
JMHEMYaThIX CIEKTPOB U3IYYEHUs): CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY W3
M30BITOYHOTO HAOOpa 000PYIOBAHUS;

OTKCHIBATh XOJI OTIBITA M €T0 PEe3yIbTaThl, (HOPMYITHPOBATH BHIBOIHI;

NPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, OMpenesss
CpelIHee 3HaUeHHE U3MepsIeMOoil BeIMUnHbI ((DOKyCHOE paccTosiHuEe coOuparoien
JIMH3BI); 000CHOBBIBATH BHIOOD CIIOCO0A U3MEPEHUS/U3MEPUTEIILHOTO Mpubopa;

NPOBOJUTh HCCJIECNOBAaHUE 3aBUCUMOCTEH (PH3UYECKHMX BEIUYHH C

WCIIOJIb30BAHUEM NPSIMBIX W3MEpPEHUH (3aBUCHUMOCTh IYyTH OT BPEMEHU MpHU
39



PaBHOYCKOPEHHOM [BMXEHUM 0€3 HayaJbHOM CKOPOCTH; Mepuojia KoJeOaHW
MaTEMaTUYECKOTO MAasTHUKA OT JUIMHBI HUTH; 3aBUCHUMOCTH YIJIa OTpa)KEHHUs
CBETa OT yIJia MaJeHUs M yria MPelOMIICHUs OT yria MajeHHs): TUIaHHPOBATh
UCCIIEJOBAaHNUE, CAMOCTOSATEIBHO COOMPATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTAThI
MOJIyY€HHOW 3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B BUJE TAOIHIl U TPpadHKOB,
JIeJIaTh BBIBOJBI 10 pE3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIMYUH (CperHss
CKOPOCTh U YCKOpPEHHE Tejla MpPHU PABHOYCKOPEHHOM JBUKEHHH, YCKOpPEHHE
cBOOOHOTO MaACHNUSA, )KECTKOCTh MPYKUHBI, KOYPPHUIIMEHT TPEHUS CKOIBKECHUS,
MexXaHu4yeckas paboTa W MOIIHOCTb, 4YacTOoTa U NEepuoj  KoyieOaHHi
MaTEMaTHYECKOTO U TPYKHHHOTO MasTHUKOB, ONTHUYECKas CHJIa COOMparomiei
JUH3bI, PpPAJUOAKTUBHBIA  (OH): MJIAHUPOBaTh  HU3MEpPEHUs; CcOOHpaTh
SKCIIEPUMEHTAJIbHYI0O  YCTAHOBKY M  BBINOJHATh  M3MEPEHUs,  CIEys
MPEJIOKEHHOW HHCTPYKIINH, BEIYUCIIATH 3HAUYCHUE BETMYUHBI U aHAJTU3UPOBAThH
HOJTyYeHHbBIE PE3YJIbTAaThl C YUETOM 33JaHHOM MOIPEUTHOCTH U3MEPEHUI;

coOJII01aTh MpaBUiia TEXHUKK 0€30MacCHOCTH P padoTe ¢ 1ad0paTOpHbIM
000py10BaHUEM;

pa3ianyaTh OCHOBHBIE TPU3HAKUM M3YYEHHBIX (PU3NYECKUX MOJENei:
MaTepuaabHas TOUKa, abCOMIOTHO TBEPIOE TENIO0, TOUCYHBIN HCTOUHUK CBETA, Ty,
TOHKas JINH34, TUTaHEeTapHasi MOJeJIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOT'O SIpa;

XapaKTepu30BaTh MPHUHIMIBI  JEHCTBUS  WM3YYCHHBIX TPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOH HA MX OMHUCAHHS (B TOM YHCIE: CIIUAOMETD,
JaTYUKU MOJOKEHUS, PACCTOSTHUS U YCKOPEHUs, paKkeTa, 9X0JI0T, OUYKH, IIEPUCKOTI,
¢oroanmapaT, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, IO3UMETp, Kamepa
Bunbscona), wucnonp3yss 3HaHHA O CBOMCTBaX (U3MUECKUX SBICHUN H
HE0OXoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

MCTIONB30BaTh CXEMbI U CXEMAaTHUHBIC PUCYHKH M3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKHUX MPOIECCOB MpPH
pelIeHnN y4eOHO-IPAKTHUECKUX 3aJad; ONTHUYECKHE CXEMbl I MOCTPOCHHS

U300paKEHUI B IJTIOCKOM 3€pKajie U cOOMparouieit JIMH3E;

MPUBOIUTH IPUMEPBI/HAXOIUTh MH(OPMALINIO O TIPUMEpax MPaKTUIECKOTO
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UCIOJIb30BaHUSl (PU3MUYECKUX 3HAHUW B MOBCEAHEBHOM MKU3HU 1Ji1 00ecreueHus
0e30macHOCTH MpU OOpalleHuu ¢ IpUOOpaMu M TEXHUYECKHUMH yCTPONUCTBAMU,
COXpaHEHUsSI 370POBbS W COOJIOECHUS HOPM SKOJOTHYECKOTO TIOBEACHHS B
OKpY’KaIOLIEH Cpeae;

OCYIIECTBIIATh TOUCK HWHGOpMaNuK (PU3NUECKOTO COACPKAHUS B CETH
HNHuTepHeT, caMocToATeIbHO (GOPMYIHPYST MOUCKOBBIN 3alpoc, HAXOAWTh MYTH
onpeeneHus JOCTOBEPHOCTHU MOTYYEHHON HH(POPMALIUY Ha OCHOBE UMEIOIIUXCS
3HAHUU U JOMOJHUTEIbHBIX UCTOYHUKOB;

WCTIOJIL30BaTh MPU BBIMOJHEHUU YYEOHBIX 3aJJaHUM HAyYHO-TOMYJISPHYIO
auTeparypy GU3HMYECKOro CoAepKaHus, CIPaBOYHbIE MaTepPHAIIbI, PECYPCHI CETH
WNurtepHer; BnaneTh NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJJHON 3HAKOBON CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uH(pOpMAIINN U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJIEPKAHMUS, ITYyOTMIHO
MPEJCTABIATh PE3YJIbTaThl MPOEKTHOM WJIM UCCIEI0BATEIbCKON NESITEIbHOCTH;
IIPU 3TOM I'PaMOTHO UCIOJIb30BATh N3yUYECHHBIN MOHATUIHBIN alapaTu3y4aeMoro
pazaena GU3MKM W CONMPOBOXIATHb BBICTYIUICHHE MPE3EHTalMeiic yu4eTomM
0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.

10 kaacc

[IpeameTHbie pe3yabTaThl Ha ©0a30BOM YpOBHE JOJDKHBI OTpPaXKaTh
c(hOpMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MPOBOAUTL  MCCJIEIOBAaHUE 3aBUCUMOCTEN  (UBMYECKUX BEIUYUH C
UCIIOJIB30BAaHUEM MPSIMBIX HM3MEPEHUI (3aBUCUMOCTh MHYTH OT BPEMEHHU MpPH
PaBHOYCKOPEHHOM JIBIDKCHHM 0€3 HadaJlbHOM CKOpPOCTH; Mepuoja KoyeOaHui
MaTeMaTUYECKOro MasTHHKAa OT JUIMHbI HUTH; yIJIa OTPa)XXEHUsI CBETa OT yIJia
NaJICHUs], yriia MPeJOMJICHUSI OT yIJia MaJIeHUs] CBETOBOIO JIyyad): CaMOCTOATEIIbHO
coOuparh YCTaHOBKY, (DUKCUPOBATH pPE3yJIbTaThl MOJYYCHHOM 3aBUCHMOCTHU
bu3NYecKuX BETWYNH B BUJIC TAOIUIT ¥ TPaUKOB, 1eTaTh BBIBOJIBI 1O pe3yJbTaTaM
uccinenoBanusi (MpyW  HAJIUMYUM  BO3MOXHOCTH WJIM TPOBOAUTH BUPTyaJIbHBIC
JabopaTtopHbIie pabOThI);

MPOBOJIUTH KOCBEHHBIE N3MEPEHUs (PU3NICCKUX BEIHUUH (CPETHSASICKOPOCTh

U YCKOpPEHHE Tejla MpU PaBHOYCKOPEHHOM JBW)XEHHH, YCKOpEHHE CBOOOJHOIO
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NaJICHUS, )KECTKOCTh MPY>KUHBI, KOAPPUITUSHT TPEHUS CKOJIBKEHUS, MEXaHUIeCKasl
paboTa W MOIMHOCTh, YacTOTa M TMEpHOJ KojJeOaHWH MaTeMaTHYeCKOro |
MPY)KUHHOTO  MAasTHUKOB, (OKYCHOE€  PACCTOSHHUE COOMpAOIICH  JIMH3HI,
paMoOaKTUBHEIN (DOH): TUTAHUPOBATh U3MEPECHHS, COOMPATh AIKCIIEPUMEHTAIHHYIO
YCTaHOBKY, CIAEAYS MPEAIOKECHHON WHCTPYKITNH; BEIYUCISATH3HAUCHUE BETMUNHEI U
aHAJIM3UPOBATh TIOJMYYCHHBIC pPE3yJbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTU
u3MepeHuil (Ipu HAIWYUH BO3MOXHOCTH WM  TPOBOJIUTH BHUPTyaJbHBIC
nabopaTtopHbie padOThI);

coOroaTh TpaBuia Oe3omacHOro Tpyjaa mpu padore ¢ JabopaTOPHBIM
obopynoBanueM (TIpH HAIMYUKA BO3MOXKHOCTH WM TPOBOJWTH BUPTYaJIbHBIC

nabopaTtopHbie padoThI);

paznuyaTh OCHOBHBIE TPU3HAKKA U3YYCHHBIX (PU3UYECKUX MOJEIEeH:
MaTepuajgbHas TOYKa, aOCOJIOTHO TBEPIOE TENOo, IUIaHETapHas MOJENIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO S]1pa;

XapaKTEPU30BATh MPHUHIIUIIBI ICHCTBUS N3YICHHBIX MPUOOPOB UTEXHUUCCKUX
YCTPOMCTB C OMOpPON Ha WX oOmNHcaHus (B TOM YHCJIE€ CHUIOMETP, JATUYUKH
TIOJIOKCHUS, PACCTOSHHMSI W YCKOPCHHS, PAKETBhI, 3XOJIOT, OYKH, TIIEPHUCKOIL,
doToarnmapat, BOJIOKOHHAsI ONTHKA, CIIEKTPOCKOI, JO3UMETpP, KaMepa Buibcona),
WCITOJIB3YsI 3HAHUS O CBOMCTBaX (PM3MUECKUX SBJICHUN M HEOOXOMMbIC (PU3HUCCKHEC
3aKOHOMEPHOCTH,

UCIIOJIb30BAaTh CXEMbl U CXEMATUYHBIE PUCYHKH HM3YyUYCHHBIX TEXHUYECKUX
YCTPONCTB, HM3MEPUTEIBHBIX TMPUOOPOB M TEXHOJOTHYECKHX IIPOIECCOB TIPH
peleHNr y4eOHO-TIPAKTUYECKUX 3a/ad; ONTHYECKHE CXEMbI ISl MOCTPOCHUS
M300pakKeHU B TUIOCKOM 3€pKajie U COOMparoiieu JINH3E;

MPUBOJNUTH MPUMEPHI MPAKTUICCKOTO UCIOIb30BaHUs (DU3UICCKUX 3HAHUH B
MOBCEHEBHON JKM3HU JUIsi OOecnedeHus O€30MacHOCTH TPU  OOpalleHHH C
pudOpamMu U TEXHUYECKUMH yCTPONUCTBAMU, COXPAHEHUS 3JI0POBBSI M COOJTIOICHUS
HOPM DKOJIOTUIECKOTO MOBEACHHSI B OKPYIKAIOIIEH Cpejie;

OCYIIECTBJIATh TMOUCK HHPOpMANHK (U3UYIECKOTO COACPNKAHUS B CETH
HHTEepHET, CaMOCTOSATENBHO (DOPMYIIHpYsS MOWCKOBBIA 3ampoc; HAXOIUTh IYTH

OIpCACICHUA TOCTOBCPHOCTU HOJ'Iy‘-IGHHOfI I/IH(I)OpMa]_II/II/I Ha OCHOBC MMCHOIIUXCA
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3HAHUM U3 Kypca PU3UKHU U JOMOTHUTEIBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPHU BBINOJHEHUH YYE€OHBIX 3aJaHUM HAy4YHO-TIOMYJISIPHYIO
JUTEPATYpy (DU3NYECKOTO COACpIKAHUS, CIIPABOYHBIE MATEPHANIBI, PECYPChI CETH
WuTepHeT; BiajeTh NpHeMaMU KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3laBaTh COOCTBEHHbIE INMHCbMEHHBIE W YCTHBIE COOOUIEHUS, 0000IIas
MH(OPMAIUIO U3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BAaTh U3YYCHHBIN
MOHSATUMHBINA amnmapat Kypca (pU3uKu, CONPOBOKAATH BRICTYIUICHHE MTPE3CHTAIUEH
COOCTBEHHOI'0 COOOIIEHNS, yYUThIBAasE OCOOCHHOCTH ayJIMTOPUU CBEPCTHUKOB;

MIPU BBIMIOJIHEHUU HUCCIEAOBAaHUN (DU3NUECKUX MPOIIECCOB CaMOCTOSITEILHO
IJTAHUPOBATh COBMECTHYIO AECATEIBHOCTh B TPYIIIE, CIEAUTH 3a BBIITOJIHECHUEM
T1aHa JEHCTBUN U KOPPEKTUPOBATH €r0, aJIEKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]
B JICSATEIBHOCTh TPYMIIbl; BBICTPAUBATh KOMMYHHKATUBHOE B3aWMOJCHCTBUE,

YUUTBIBas MHCHHUC OKPYIKAIOIINX.
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7 KJIACC (68 u)

TemaTH4yeckoe IJIAHUPOBAHUE

TemaTnyecknii 0J10Kk, | OcHOBHOe cojiep:KaHHe OCHOBHbBIE BHBI IeITeJLHOCTH y4almuxcs (Ha ypoBHe Y4eOHbIX aeiicTeuii)
TEeMa

Pa3nen 1. ®u3uka u eé posib B MO3HAHHH OKpY:Kaomero mupa (6 1)

®u3uka — Hayka 0 ([Du3uka — Hayka o |BblisiBJIeHHe pa3IH4Yuii MEeXAy (U3MYECKUMH M XUMHYECKUMHU npeppamenusimu (MC -

npupone pUpPOJIE. SIBneHus [XUMHSA).

2 ) npupoabl. Pusndeckue PacnozHaBaHue U KJaaccupukanmusi GU3NUYECKUX SIBICHUN: MEXaHUYECKUX, TEIUIOBBIX,
SIBJICHUS . DIIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MEXaHUYECKHE, Hao0.11roneHue v onucanue GU3NYSCKUX SIBJICHUMN
TEIJIOBHIE,
DJIIEKTPUUYECKUE,
MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC

Pduznyeckue dusznyeckue BeJIUYUHBL. (OnpeaejieHue [EHbl JeIeHUs IIKajdbl HW3MEpUTEIbHOro mnpubdopa. M3mMepeHue IMHEHHBIX

BEJIN1UHBI H3mepenue GpU3NUECKUX [pa3MepoB Tel U MPOMEKYTKOB BPEMEHU C YUETOM MOTPEITHOCTEN.

(24) BeauuuH. Pusndeckue U3mepenue o6bEMa XKUJIKOCTH U TBEPAOTO Tea.
MPUOOPHI. M3mepenne TeMreparypsl IIPU ITOMOIIU )KUAKOCTHOIO TEPMOMETPA U JaTYUKATEMIIEPATYPBI.
[TorpemnocTts BbinosiHeHMe TBOPYECKMX 3aJaHUM IO IMOUCKY CHOCOOOB H3MEpPEHHS HEKOTOPBIX
N3MEPEHUN. (bU3NUECKUX XapaKTEPUCTHUK, HAIPUMEDP, Pa3MEPOB MaIbIX OOBEKTOB (BOJIOC, IIPOBOJIOKA),
MexayHapoaHas yIaJ€HHBIX OOBEKTOB, OOJIBIIMX PACCTOSHUN, MaJIbIX IIPOMEXYTKOB BpPEMEHH.
cucTeMa €IUHHUIL OO0cyxk1eHue TTpeaIaraéMbIx ClIocoO0B

EcrecTBeHHO- Kak ¢usuka u npyrue BbliBHKeHHe THIIOTE3, OOBICHSIONINX ITPOCTHIC SIBJICHUS, HAIIPUMED:

HAaYYHBINH MeTO] €CTECTBEHHBIE HayKM | — [I0YEMY OCTaHaBIIMBACTCS ABUXKYIIEECS 110 TOPU30HTAIBLHON IIOBEPXHOCTH TEIIO;

TO3HAHUS U3y4aroT IIPUPOAY. | — IIOYEMY B )KAPKYIO [IOrOYy B CBETIION OJEXkKAE TPOXaanHen, yeM B TEMHOU. [Ipeniioxenue

‘[Ipu paspaboTke pabodyeil MporpaMMbl B TEMAaTHUYECKOM IUIAHUPOBAHHMH JOJKHBI OBITh YYTCHBI BO3MOXHOCTH HCIIOIB30BAHUS SJICKTPOHHBIX
(g poBbIX) 0Opa3OBaTENBHBIX PECYPCOB, SIBISIOMMXCS Y4eOHO-METOAMYECKUMHU MaTepuaiaMu (MyJIbTHUMEIUMHBIE MPOTrpaMMBl, 3JIEKTPOHHBIC
yueOHUKH M 3aJIaYHUKH, DJIEKTPOHHBIE OMOJMOTEKH, BUPTyaJbHBIE JJAOOPATOPHUH, UTPOBBIC MPOTPAMMBI, KOJUIEKITUA ITH(GPOBBIX 00pa3oBaTEIbHBIX
peCcypcoB), peaTn3yonux AuaakTuieckue Bosmoxxnoctu MKT, COJIEPIKAHHE, KOTOPBIX COOTBETCTBYET 3aKOHOMATEILCTBY 00 obpa3oBaHUU.



TemaTu4yeckuii 0,10k, | OcHOBHOe cojep:KaHue OCHOBHbBIE BHBI IeITEJLHOCTH y4aluxcs (Ha ypoBHe y4eOHbIX aeiicTeuii)
TeMa

(29) EcTecTBeHHO-HAay4HBIH |[CTTOCOOOB MIPOBEPKU THIIOTES.
METO/T no3Hanus: IIpoBeieHHe HCCIIETOBAHUS MO MPOBEPKE KAKOW-IIMOO TMIIOTE3bl, HAIIPUMEP, TAITBHOCTD
HaOJII0IeHUE, TTOCTAHOB- [[TOJIETA MIapUKa, MYLIEHHOTO TOPU30HTAJIbHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKa.
Ka Hay4dHoOro Bompoca, [locTpoenue mnpocTeHux mMojeneil (u3nueckux sIBJICHHUI (B BHAE PUCYHKOB HJIHM CXEM),
BBIJIBIDKEHUE  THIIOTE3, HAIPUMED MaJeHUE MpeaMeTa; IPsIMOJIUHEHOE pacIpoCTpaHEHUE CBETa
PKCIIEPUMEHT o
MMPOBEpPKE TUTIOTE3,
oObsicHEHUE
Ha0JII01a€MOT0
SIBJICHUSI. Ornucanue
(buzmueckux SIBICHUU C
[MOMOIIIO MOJIeIeH

Pa3znen 2. IlepBoHavaibHbie cBeleHHs1 0 cTpoeHnu BeecTBa (5 4)

CTpoeHnue ATOMBI 1 MOJIEKYJIbI, X |[Ha0JloqeHne M MHTEpPNpETanus OIBITOB, CBUACTEIHCTBYIOMNX 00 aTOMHO-MOJICKYIJISIPHOM

BelIECTBA pa3- Mepbl.  ONbITHL CTPOCHUH BEIIECTBA: OIBITHI C PACTBOPEHHUEM PA3IMYHBIX BEIIECTB B BOJE.

(1) TOKa3bIBaIOIINE Ounenka pa3MepoB aTOMOB M MOJIEKYJl C HCIOJIb30BaHHEM (oTorpaduil, MoJIydeHHbIX Ha
TTMCKPETHOE CTPOEHUE ATOMHOM CHUJIOBOM MuUKpockore (ACM).Onpezaenenue pa3MepoB MaJIbIX Tell
BellleCTBa

JIBr:KeHME U
B3alMOJelicTBHE
JyacTHIl BelleCTBA
(29)

JIBH>KEeHHE YaCTHI]
BeIleCcTBa. CBsa3b
CKOpPOCTH JBYKECHUS
4acTU C TEMIEpaTypou.
bpoyHOBCKOE
nBroxenue. [ luddyzus.
BzaumoaeiictBue
JaCTHII BEIIECTBRA:
MPUTSHKEHUE "

OTTAJIKMBaAHUC

Ha6.110n0eHue 1 00bsicHeHHe OPOYHOBCKOTO IBMKEHUS U siBJIeHUs Auddysuu. [IpoBenenue u
00BSICHEHUE OIBITOB IO HAOJIIOEHUIO TEIIOBOI'O PACIIUPEHHUS Ta30B.

IIpoBenenue u 0OBSICHEHUE OIBITOB MO OOHAPYXKEHUIO CHUJI MOJIEKYJISIPHOT'O MPUTSKEHUS U
OTTaJIKUBAHUS

ArperaTHbie

ArperatHble COCTOSTHHS

Onucanue (C UCIOIB30BAHUEM IPOCTBHIX MOJEJCH) OCHOBHBIX pa3jIMUYMil B CTPOCHUH Ta30B,
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CBOMCTBaAMU BCIIICCTB B
Pa3HbIX arperaTHbIX

COCTOSTHUSIX u 1554
aTOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM.
OcobOeHHOCTH
ArperaTtHblX COCTOSHHM

BO/JIbI

TemaTu4yeckuii 0,10k, | OcHOBHOe cojep:KaHue OCHOBHBIE BH/IbI AeATEILHOCTH Y4aIIuXcsi (Ha ypOBHe y4eOHbIX JeiicTBHIi)
TEeMa
COCTOSIHM S BEIL[CCTBA: CTPOCHHUE PKUIAKOCTEN U TBEPABIX TEII.
BeIIECTBA razoB, SKuAKOCTEH U |O0BACHEHHE MAION CKUMAEMOCTH KHUIKOCTEH U TBEPABIX TeIl, OOJIBIIION CKUMAEMOCTH
(24) TBEPIBIX ra3oB.
(kpuctaiundeckux) Teil. (O0bsicCHeHHe coOXpaHeHUs! (POPMBI TBEPABIX TEN U TEKYUECTH KUIKOCTH.
Bzanmocssizb mexay IIpoBexeHne OIBITOB, JOKA3BIBAIOIIUX, YTO B TBEPJAOM COCTOSIHUM BOJIbI YaCTHIIbI

HaxOoJTCsl B CPeHEM Jajblle APYT OT Apyra(IJIOTHOCTh MEHBIIIE), UEM B KUJIKOM.
YcTaHOBJI€eHHE B3aMMOCBSI3M MEXIY OCOOCHHOCTSIMH arperaTHbIX COCTOSSHUH BOJBI U
CYIIECTBOBaHHEM BOIHBIX opraHu3MoB(MC — OGuoinorus, reorpadusi)

Pasznen 3. /IBu:keHue u

B3aumoseiicrBue Teu (21 9)

MexaHnu4eckKoe
BMIKEHHE

C))

MexaHudecKoe

nBrkeHue. PaBHoMepHOe
17§ HEpaBHOMEPHOE
nBuxkeHue. CKOpPOCTb.
CpenHsisi CKOpOCTh IIpH
HEpPaBHOMEPHOM

nBwkeHun. Pacuér mytm

1 BpECMCHHU JABHKCHHA

HNccnenoBanne paBHOMEPHOIO ABHKEHUS U OINPEJIECIIEHUE €roIPU3HAKOB.

Ha0.1roneHne HEpaBHOMEPHOI'O JABMIKEHHUS M ONPENEIICHUE €r0 OTJIMYMI OT paBHOMEPHOI'O
IBUKEHUSI.

Pemrenne 3amad Ha OINpenesIeHUE ITyTH, CKOPOCTH M BPEMEHH PABHOMEPHOTO JBHKECHHSI.
AHanu3 rpa)MKoB 3aBUCUMOCTH MMYTH U CKOPOCTU OT BPEMEHU
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TemaTHuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OCHOBHbBIE BHBI IeITEJLHOCTH y4aluxcs (Ha ypoBHe y4eOHbIX aeiicTeuii)

Wnepuus, macca,
IJIOTHOCTD
(4 4)

SIBieHME HHEPLIMH.
3akoH WHEPLUHU.
B3aumoeiictBue
Kak IPUYUHAN3ZMEHEHUS
CKOPOCTHUIBUKEHUS TEJL.

Macca mepa

TCII

KaK
WHEPTHOCTH Tea.
[;10THOCTH BeIlecTna.

CBs3b ILUIOTHOCTH c
KOJIMYECTBOM MOJICKYJ B

equHulle 00BEMa

O0bsicHeHHMe U IPOTHO3UPOBAaHHUe SIBIICHUI, 00YCIOBICHHBIX UHEPLIMEH, HAIIPUMEDP: YTO
[MPOUCXOJIUT MPHU TOPMOKECHHUH WIIM PE3KOM MAHEBPE aBTOMOOWIISI, MOYEMY HEBO3MOXKHO
MIHOBEHHO IIPEKPATUTH ABUKEHUE Ha BEJIOCUIIE/IE UJIM CAMOKATE U T. [I.

IIpoBeaeHue U aHaIU3 ONBITOB, IEMOHCTPUPYIOIIUX U3MEHEHNE CKOPOCTH JABUYKEHHUS Tejla B
pe3yJsibTaTe ASMCTBUS HA HETO APYTUX Tell.

Pemenne 3aay Ha onpejeieHUe Macchl Teja, ero 00bEMa U ILIOTHOCTH.

IIpoBeneHnue 1 aHaau3 ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCMMOCTh U3MEHEHUS] CKOPOCTH Tela
OT €ro Macchl NMPU B3aUMOACHCTBHH Tel. M3MepeHrne Macchl Tejla pa3IMdHbBIMH CITIOCOOAMMU.
OnpeaesieHue MIOTHOCTHU Tejla B Pe3yJbTaTe U3MEPEHUSI €I0 MacChl U 00BEMa

BEILICCTBA
Cuita. Buabl cun Cuna kak (M3ydyeHue B3anMOJIeHCTBUS KaK IPUUMHBI U3MEHEHUsI CKOPOCTH Teja WM ero AedopMaluu.
(14 1) XapaKTEpPUCTHUKA OnucaHue pearbHBIX CHTyallM B3aUMOJICMCTBHUSI TEJI C MOMOIIBIO MOJEIEH, B KOTOPBIX

B3aNMOJICHCTBHUS TEII.

Cuna  ympyroctd u
3akoH ['yka. MI3mepeHnue
CWIBI C  [OMOIIBIO

JAMHAMOMETpPA. SIBneHue
TATOTCHUA cujia
TspkecTH. Crila TSKSCTH

u

Ha IPYyrux MiaHeTax.
Bec Ttena. HeBecoMocCTs.
CnoxxeHne CHII,
HaIpaBJICHHBIX o
OJTHOM MPSAMOM.
PaBHonelcTByIOMAs

cuin. Cuma  TpeHus.
TpeHnue ckobX)eHUs U

TpeHue nokos. Tpenue B

BBOJIUTCSI TOHATHE W HU300pakeHue cuibl. M3yuenume cuibl ynpyroctu. McciemoBanue
3aBUCUMOCTH CHJIbI YIPYTOCTH OT Y/UIMHEHUS PE3UHOBOTO IITHYpa WIM NPYXKHUHBI (C
[MOCTPOCHUEM TpaduKa).

AHAJIM3 TIPAKTUYECKUX CUTyalluld, B KOTOPBIX MPOSIBISETCS AECHUCTBUE CHUJIBI YOPYTOCTH
(ynpyrocTth Msi4a, KpOCCOBOK, BETOK A€pEBa U IP.).

AHAJIN3 CUTYAlMIi, CBSI3aHHBIX C SsBJICHUEM TAToTeHUs. OOBSICHEHHE OPOUTAITIHLHOTO
BIOKEHHSI TUTAHET C HCIOJIb30BaHUEM SIBICHUS TITOTeHUS W 3akoHa wuHepumn (MC —
actpoHomusi). IamMepeHune Beca Tela ¢ moMolbio fuHamMmoMmeTpa. O60CHOBaHHUE ITOTO CIocoda
N3MEPEHUS.

AHAJIM3 U MOJeJMPOBAHME SIBJICHUS HEBECOMOCTH. DKCHEPUMEHTAIBHOE MOJIyUYEHHUE
MpaBujia CIOXEHUSI CWJI, HAIPaBJIECHHBIX BAOJb OAHOW NpsiMor. OmpenenceHue BETUYUHBI
pPaBHOACHUCTBYIOIIECH CHII.

N3yuyeHue cuibl TPEHUS CKOJIBKEHUS U CHUIIBI TPEHUS OKOS.

HUccaenoBanue 3aBUCUMOCTHY CUJIbI TPEHHUS OT BECa TeJla U CBOKMCTB TPYLIMXCS TIOBEPXHOCTEM.
AHAJIM3 NOPAKTUYECKUX CHUTyalldil, B KOTOPBIX MOPOSIBISIETCS AEHUCTBUE CHIIBI TPEHUS,
HCITOJIB3YIOTCS CIOCOOBI €€ YMEHBIIICHUS U1 YBEIIMUCHHs (KaTaHWE Ha JIbDKaX, KOHbKaX,
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TemaTHuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OCHOBHbBIE BHBI IeITEJLHOCTH y4aluxcs (Ha ypoBHe y4eOHbIX aeiicTeuii)

[IPUPOJE U TEXHUKE

TOPMOIKCHHC aBTOMO6I/IJISI, HCIIOJIB30BaHUC IMOAIIIMUITHHUKOB, IINIaBaAHUC BOJHBIX X XHMBOTHBIX
u ap.) (MC — Ouonorus).

Pemenne 3amad ¢ ucnoip3oBaHueM (GopMyn Uit pacuéra CHITBI TSDKECTH, CHIIBI YIIPYTOCTH,
CHJIBI TPEHHUS

Paznen 4. /laBjienne TBEPABIX TeJl, JKUAKOCTel U razos (21 u)

JlaBaenmne. Ilepenaua
NaBJICHUS TBEPABIMH

TeJaMM, XKUAKOCTAMHU
M rasamu

Bw

JlaBiieHue. CnocoOsbI

YMEHBIIICHUS U
VBCIIMUCHUST JABJICHUSI.
JlaBieHue rasa.
3aBUCHUMOCTL  JaBICHUS

raza or o0béMa H
TemIiepatypsl. [lepenaua
TaBICHUS TBEPABIMU
TEIaMH, XUIKOCTIMU U
rasamMu. 3axkoH Ilackairs.

[ IneBMaTHUUYeCcKUe

MallIMHBI

AHaJIM3 U O0BbSICHEHHE ONBbITOB M IPAKTUYECKHUX CUTyalHUN, B KOTOPBIX MPOSBISAETCS
cuJia JaBJICHUS.

Ob6ocHoBaHMe crIOCOOOB YMEHBIIECHHUS M yBEIMYEHUs JaBiieHUs. V3yueHue 3aBUCUMOCTH
naBiieHUs raza oT oObéma U Temmeparypbl. M3yuenue ocobeHHOCTEN mnepenauu AaBiICHUS
TBEPABIMU TEJIAMU, KUJIKOCTAMH U razamu. OO0OCHOBaHHE PE3YJIbTATOB OIBITOB
0COOEHHOCTSIMU CTPOECHUS BEILIECTBA B TBEPAOM, KUJIKOM U ra3000pa3HOM COCTOSHUSIX.
OKCIIEpUMEHTAJIBHOE JI0Ka3aTelabCTBO 3akoHa [lackams. PemeHme 3amau Ha pacdér
aBJIeHUs TBEPIAOTO TENa
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TemaTHuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OCHOBHbBIE BHBI IeITEJLHOCTH y4aluxcs (Ha ypoBHe y4eOHbIX aeiicTeuii)

/laBJ1eHHE JKUIKOCTH
(5w

3aBUCUMOCTb  JaBJICHUS
PKUIKOCTH OT TITyOWHBI

I/ICCJIe)IOBaHI/Ie 3aBUCUMOCTHU AAaBJICHHUA KXUIAKOCTH OT I‘HY6I/IHBI IHOrpy>KCHHUA U IJIIOTHOCTHU
KNUJIKOCTH.

[ [pyuumHbBI
CYLLIECTBOBAaHUSA
BO3JIYIITHOM  OOOJIOUKU
Semuu. OmbIT
Toppuuesnn.
3mepenue
aTMOC(hEpHOTO
1aBJIE€HUSA. 3aBUCHUMOCTD
aTMOCc(hepHOT0 IaBICHUS
OT BBICOTHI HaJl YPOBHEM
Mopsi.  [lpubopwel  1ys
3MEPEHUS

aTMOC(epHOro JaBICHUS

MOTPY>KCHHUS. HaoJuonenue u 00bICHEHUE THIPOCTAaTHYSCKOTO TapaJoKcaHa OCHOBE 3akoHa [lackars.
['mapocraTndyeckuit M3yyeHue cOOONIAIOIINXCS COCYIOB.
nmapajiokc. Pemenne 3ajga4y Ha pacdyéT AaBJICHUS >KUAKOCTH. OOBSICHEHHE MNPUHIUIA ICHCTBUS
CooOlmaromecs THJIPABINYECKOTO Tpecca.
COCYIBI. AHAJIM3 U 00bsICHEHHUE TIPAKTUYECKUX CUTYAIIUM, JEMOHCTPUPYIOIIUX MPOSIBICHUE JIaBICHUS
['uapaBinyeckue PKUAKOCTA UM 3akoHa [lackans, HampuMmep MpOILIECCOB B OpraHU3MeE IpU TITyOOKOBOJIHOM
MEXaHU3MbI HbIpsiHUU (MC — Onosorus)
ATMocdepHoe ATmocdepa 3emiaud U [DKCIIEpUMEHTAIbHOE 00HApY:KeHue aTMOCchEepHOro JaBieHus. AHAIN3 U 00bsICHEHHE OIIBITOB
I(‘é‘z‘;leﬂne aTMocdepHoe JaBJIEHUE. U IPAKTUYECKUX CUTYAIlUi, CBA3aHHBIX C JeiiCTBUEM aTMOC(EpPHOro JaBICHUS.

OO0BsIcCHEeHHE
OTCYTCTBUS Ha JIpyrux miaHerax u Jlyae(MC — reorpadusi, acTpoHOMUS).

CyHICCTBOBAaHUA aTMOC(I)epI)I Ha 3emie H HCKOTOPBLIX INIAHCTAX HJIN eé

O0bsicHeHHe N3MEHEHUS IUIOTHOCTH aTMOC(ephl C BBICOTOIM 3aBUCHMOCTH aTMOC(HEpPHOro
JTaBJICHUSI OT BBICOTHI.

Pemenne 3amau
OGapoMeTpa-aHepouia

Ha pacu€tr arMmocdepHoro pAaBieHus. H3yueHwe ycTpoiicTBa
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TemaTHuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OCHOBHbBIE BHBI IeITEJLHOCTH y4aluxcs (Ha ypoBHe y4eOHbIX aeiicTeuii)

JlelicTBHE KMAKOCTUH
raza Ha Norpy:kéHHoe
B HUX TeJI0

(7 )

JlelicTBUE >XUAKOCTU U
ra3a Ha NOIrPy>KEHHOE B
HUX TEJIO.
BrITaTkuBaroast
(apxumeoBa)cuia.
3aKoH Apxumena.
[l1aBanue TEJI.

Bo3nyxoniaBanue

JKCIepUMEHTAJbHOEe O0HapysKeHHe JCHCTBUS JKUAKOCTU M rasa Ha HNOTPYKEHHOE B HUX
Tesio. OnpenesieHUe BbITAJIKUBAIOLIEH CUIIbI, AEUCTBYIOLIEH Ha TENO0, HOIpYyKEHHOE B
PKUAKOCTh. [IpoBeneHne M 0OCY’KJEHHE OIBITOB, JAEMOHCTPUPYIOIIMX 3aBUCUMOCTH
BBITAJIKUBAIOIIEH CHIIbI, IEHCTBYIOLIEH Ha TEJIO B KUAKOCTHU, OT 00bEMA NOTrpyKEHHOU B
PKMJIKOCTh YaCTH TeJIaU OT INIOTHOCTH KUIKOCTH.

HccienoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTrpyKEHHON B KUIKOCTh YaCTH
TEJIA.

Pemienue 3a1a4 Ha IPUMEHEHHE 3aKOHA ApXHUMeE1a U YCIOBUSA ILUIAaBAHUS TEI.

JIOOKA W OIpenelieHue €€

KoncTpynpoBanue apeoMeTrpa WIM KOHCTPYHPOBAHUE

rPy30I0AbEMHOCTHA

Pa3nen 5. PadoTa u MomHOCTh. DHeprus (12 4)

Pa0dora 1 MOIIIHOCTH
(3u)

Mexannueckass paborta.
MomrHocTs

DKCIepUMEHTaIbHOE ONpeae/IeHne MEXaHUUEeCKONH paOOThI CUIIBI TSXKECTH ITPU MaJIeHUH Tela
1 CUJIbI TPEHUS IPU PABHOMEPHOM MEPEMEIEHUH TEJIA 110 TOPU30OHTAITBHOU IIOBEPXHOCTH.
Pacuér MomHOCTH, pa3BUBaeMOW IpHU MOAbEME IO JiecTHULE. PemieHue 3amad Ha pacuér
MEXaHHUYECKOW paboThl U MOIITHOCTH

IIpocTbie MeXaHM3MBbI
(5 1)

IIpocThie MeXaHU3MBI:

phIyar, 010K,

HaKJIOHHas IIJIOCKOCTS.

[IpaBunio  paBHOBecHs
peruara. Ilpumenenue
npaBuja  paBHOBECHS
pbIyara K 0JI0KYy.
«3o0mo0T0€e OpPaBUIO»
MEXaHUKH.

KIT/] HPOCTHIX|
MeXaHu3MOB. [IpocTrie]
MCXAaHU3MbI B 6BITy H

TeXHUKe. PrIuaru B Teie

OnpenesieHue BBIMTPHINIA B CHJIE MPOCTHIX MEXaHU3MOB HaIPUMEpPE phlyara, MoJBUKHOTOU
HEII0IBH>KHOI'O OJIOKOB, HAKJIOHHOM IIITIOCKOCTH.
HUccaenoBanue YyciaoBUsI paBHOBecHs pbryara. OOHapy)XKeHHE CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3JIMYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSIX, UCTIONB3YEMBIX B OBITY U
TEXHUKE, a TakXke B JXUBbIX opranuzMax (MC — Owuomnorus). DKCIIepUMEHTaIbHOE
T0Ka3aTeIbCTBO PABEHCTBA PaOOT MPU MIPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Omnpeaenenune K11/ Hak1OHHOW MJIOCKOCTH.

Pemienune 3aa4 Ha IIpUMEHEHHWE MpaBWia paBHOBECUs pbldara mHa pacuér KII/{
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TemaTnyecknii 0J10Kk, | OcHOBHOe cojiep:KaHHe OCHOBHbBIE BHBI IeITEJLHOCTH y4aluxcs (Ha ypoBHe y4eOHbIX aeiicTeuii)
TeMa
yeJI0OBEKa
Pe3epBHoOe
Bpems (3 1)
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8 KJIACC (68 )

TemaTuuyeckuii 0JI0K,
TeMbI

OcHOBHOe coJepkaHue

OcHOBHBIE BH/IbI AESITEJIbHOCTH yYaluXxcs (HA YpOBHE Y4eOHbIX AeicTBHIl)

Paznen 6. TermoBble siBjenus (28 1)

CTpoeHue U CBOICTBA
BellecTBA
(7 9)

OCHOBHBIE  MOJIOXKEHUS
MOJIEKYJISIPHO-KMHETHYEC
KO TEOpUH CTPOCHUSA
BEIIIECTBA.

Macca 1 pa3mMepbl aTOMOB
u  Moyiekyda.  OTBITHI,
[1OJITBEPKAAOIIME
OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUYEC
KOW TEOpUHU.
Monenu TBEPOOTO,
PKUIKOTO M Ta3000pa3HOTO
COCTOSIHUM BEIECTBA.
Kpucrannmnueckue U
amopdHBbIE TBEpABIE Tela.
OOBsicHEHUE CBOMCTB
ra3oB, O KUIAKOCTEH
TBEPJBIX TEJI HAa OCHOBE

MOJIOKEHU N

u

MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.
CmaunBanue 17§

KaIlTUJIJIAPHBIC ABJICHUS.

Ha0J/1101eHue 1 MHTEPHpETaIys OIBITOB, CBUIACTEILCTBYIOIIUX 00 aTOMHO-MOJICKYISIPHOM
CTPOEHUH BEIIECTBA: ONBIThl C PACTBOPEHUEM PA3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3ama4 1o OLICHUBAHUIO KOJIMYECTBA aTOMOB HJIM MOJIEKYJ B €IUHHIE OO0BEMa
BCIIICCTRA.

AHAJIM3 TEKCTa JIPEBHUX aTOMHUCTOB (Harpumep, ¢pparmerTa nodmel JIykpenus «O mpupome
BEIIICH») C U3JIO)KEHUEM OOOCHOBAHUM aTOMHOW THIIOTE3bl (CMBICIIOBOE YTCHHE).

Ounenka yoeuTEIbHOCTH 3TUX 0OOCHOBAHUU.

OO0bsicHeHHe OPOYHOBCKOI'O ABUXKEHUS, SIBIICHUS TUPPy3UH U paznuduii MeX1y HUMHU Ha
OCHOBE NOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHHUs BELIECTBA.
OO0bsicCHEeHMe OCHOBHBIX pa3jIMYuii B CTPOEHUM Ta30B, >KUIAKOCTEH U TBEPABIX TEN C
HCIIOJIb30BAHUEM IIOJIOKEHUNW MOJEKYJISIPHO-KMHETUYECKOU TEOPUU CTPOCHHUS BEIECTBA.
IIpoBeneHue ONBITOB MO BHIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIA WM caxapa.
[IpoBenenre u 0OBICHEHUE OIBITOB, TEMOHCTPUPYIOIIUX KANMJUISIPHBIC SIBJICHUS U SIBJICHUE
CMadYUBaHHUSL.

O0BbsicHEHHe PO KaWJUISIPHBIX SBJICHUM JUISI MOCTYTIUICHUS BOJIBI B OPTaHU3M PACTECHUM
(MC - 6uonorust).

Habmronenne, nmpoBeieHre U 0OOBSICHEHUE OMBITOB 10 HAOIIOJACHUIO TEIJIOBOTO PACIITUPEHUS
ra3oB, )KUJIKOCTEU U TBEPABIX TEI.

OOBsiCHEeHHE COXpaHEHUsI 00BEMa TBEPIBIX TEJ, TEKy4ECTH >KHAKOCTH (B TOM YHCIE,
Pa3HUIIBI B TEKYYECTH JJIs1 Pa3HBIX KUJIKOCTEH), TaBJICHHS Ta3a.

[IpoBeneHre OMBITOB, AEMOHCTPUPYIOIMINX 3aBUCHMOCTH JaBIICHUS BO3AyXa OT €ro o0béma
1 HarpEeBaHUsI WJIH OXJIAKICHUS, U X 0OBSICHEHNE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YISHHUSI.
AHaIM3 NMPAKTUYECKUX CUTYallMd, CBA3aHHBIX CO CBOMCTBAaMM ra3oB, KHUIKOCTEH U TBEPIBIX

TerioBoe pacIIMPEHUE H [TEN
CoKaTue
TenuioBble nmpoueccsl |[I'emmieparypa. CBs13b (O00CHOBaHMe ITPABUIJI U3MEPEHHUS TEMIIEPATYPHI.
(21 w) TEeMIIEpaTypPhl co [(CpaBHeHHe PA3IMYHBIX CIIOCOOOB M3MEPEHUs M LKAl TEeMIIEpaTypshl.
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TemaTnuecKkuii 0JI0K,
TEMBI

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /1eSITEILHOCTH y4aluxcsi (Ha ypoBHe Y4eOHbIX AelicTBHi)

CKOPOCTBIO  TEMJIOBOI'O
JIBUYKEHUS YACTHII.
BrayTpenHss DHEPIrusl.
CriocoObI U3BMEHEHUS
BHYTpPEHHEHN
TeIulonepeaada
COBEPILIECHUE paboThI.

Buasr TEIUIONePEIauH:

OHCPIUn:
u

TEIJIONPOBOHOCTD,
KOHBEKIIUS, U3JTyYCHHUE.
KommuecTBo TEIIOTHI.
YiaenpHAs TEMIOEMKOCTD
BelllecTBa. TermIooOMeH U

TCIIJIOBOC PaBHOBCCHC.

YpaBHEHUE  TEMJIOBOTO
Oajtanca.

[ 11aBienue "
OTBEpJIEBaHUE
KPHUCTAIUTHIESCKUX
BEIIECTB. V nenpHas

TCIIJIOTA IJIaBJICHUS.

[TapooGpa3oBaHue 51
KOH/JICHCAITHS.
Hcnapenne.  Kunenwe.
Y nenbHas TEIUIoTa
mapooOpa3oBaHMS.
3aBUCHMOCTB

TeMIIepaTypbl KUIICHUS OT
aTMoc(hEepHOTO

Ha6.10n0eHue 1 OOBSICHEHHE OMNBITOB, JASMOHCTPUPYIOIIMX HW3MEHEHHUE BHYTpPEHHEH
PHEpPruu Tejia B pe3yibTaTe TEIUIoNepe1auyd U paOOThl BHEIIHUX CUJIL.

HaOuroneHue U OOBSICHEHHME OIIBITOB, OOCYXJIE€HME MNPAKTUUYECKUX CUTYyalui,
IEMOHCTPUPYIOILIUX Pa3JIMYHbIE BUJIbl TEILUIONIEPEAAUN: TEILIONPOBOJIHOCTh, KOHBEKIIUIO,
M3JTy4YCHUE.

HccienoBanue SBJICHHUS TEIUIOOOMEHAa MPH CMEIIMBAaHUM XOJOJHOW M Tropsiyeil BOJBI.
Ha6.,1101eHMe yCTaHOBJICHUS TEIJIOBOTO PABHOBECHUS MEXAY ropsidedl M XOJIOJHOM BOJIOH.
Omnpenenenne (M3MEpPEeHUE) KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM IpH TEIJI000OMEHE C
HArpeTblM METAUIMYECKUM LIUJIUHIPOM.

Omnpenenenne (U3MEPEHUE) yIEIbHON TEINIOEMKOCTH BellecTBa. PellleHne 3anad, cCBA3aHHBIX
C BBIYMCJICEHUEM KOJIMYECTBA TEIUIOTHI U TEIUIOEMKOCTH IIPU TEINIOOOMEHE.

AHAJIM3 CUTyalUMd IPAKTUYECKOIO MCHOJIb30BAHMUS TEIUJIOBBIX CBOWCTB BEIIECTB U
MaTEepHaoB, HaIlpumep LEIX SHEProcOepeKeHUs:
PHeprocOeperamonme Kpbli, T pPMOAKKyMYJISITOPHL U T. 1.

Haﬁmo):[enne SIBICHUM HUCIIapCHUA U KOHACHCAIIUU. HccnenoBanue mponecca NCrapCHusA

B TCIIIIOU30JIA A,

Pa3JIMIHBIX )KI/I)IKOCTGI\/’I. OO0ObsicHeHNE SIBJICHUH UucrmapCeHusa M KOHJACHCAIlMHW Ha OCHOBC
ATOMHO-MOJIEKYJIAPHOTO YUYECHU.

Hao/roneHue u oObsICHEHHE MpoLiecca KUIIEHUS, B TOM YHUCJIE 3aBUCUMOCTU TEeMIEpaTyphl
KUIICHUA OT OaBJICHUSA.

Onpenenenue (M3MepeHUE) OTHOCUTENIBHOW BIIAXKHOCTHM Bo3ayxa. Habmropenue mpoiiecca
[UIAaBJICHUS] KPUCTAJJIMYECKOI0 BEIeCTBa, HAIIPUMED JIbJA.

CpaBHeHHe TIPOLIECCOB IUJIABJICHUS KPUCTAUIMYECKUX TeJI M pa3MATd4eHHUs IIpU
HarpeBaHUU aMOP(HBIX Tel.

Onpenesnenue (U3MepeHHE) YACNbHOM TEIJIOTHl IIaBieHUs Jbaa. OObsICHEHUE SIBICHMM
[JIABJICHUS] U KPUCTAJUTU3AI[MU HA OCHOBE aTOMHO-MOJIEKYJIIPHOT'O YUEHHUS.

Penienune 3aa4, CBA3AHHBLIX C BBbBIYUCIICHHUCM KOJIHUYCCTBA TCIJIO- TbI B IIpoHeccax
TETUIONepEeIady PH IUIABJICHUHN Y KPUCTAIUIN3ANN, UCIAPEHUN U KOHICHCAIINH.
AHAJIN3 CUTYalMd MPaKTUYECKOTO MPUMEHEHHS SIBJICHUH TUTABIICHUS M KPUCTAJIN3AIINH,
HaIpyuMeD, IMOJyYSHUE CBEPXUHUCTHIX MaTEePHAJIOB, COJIEBAsI TPEJIKA U JIp.

53




TemaTnuecKkuii 0JI0K,
TEMBI

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /1eSITEILHOCTH y4aluxcsi (Ha ypoBHe Y4eOHbIX AelicTBHi)

JaBJICHMS. BraxuocTthb
BO3/1yXa.

DJHeprus TOIJINBA.

Y nenpHast TEemjIoTa
CropaHusi.

[ [puHIMUTIBI paboThI
TEIJIOBLIX  JIBUTaTEJICH.
KIIL/ TEILIOBOT'O
BHraTCIIs.

TenmoBbie ABUraTC]ini M

3alqUTa  OKpY’Karoullen
cpenbl.

3aKOH COXpaHEHHUs WU
MPEBPAILCHUS] YHEPTUU B
MEXAHNYECKUX 51
TEIUIOBBIX IIpOIECCaX

AHaM3 paboThl U 0OBSICHEHNE MIPUHIIUIA JIEUCTBUS TEIJIOBOTO IBUTATEISI.

BeIuKciieHHe KOJIMYeCTBa TEIUIOTHI, BBIACIISIONIETOCS IIPU CTOPAHUU Pa3JIMYHBIX BUIIOB
torutuBa, U KIIJ{ aBurarens. OQ6cy:kIeHHe SKOJIOTHYECKUX MOCIEICTBUN HCIOIb30BaHUS
nBUTaTeell BHYTPEHHETO CrOpaHUsl, TEIUIOBBIX U Truapolanekrpoctanuuii (MC - skonorus,
XUMUST)

Pa3nen 7. DiekTpuyecKkne U MATHHTHBIE siBJeHus (37 1)

djleKTpUYeCKHe
3apsabl.
3apsizkeHHbIE TeJIa U
HX B3aUMOJeHCTBUE
(7 1)

OnekTpuzanus Tea. J[Ba

poaa IEKTPUUYECKUX
3apsa0B.
BzaumoieiicTBre
3apsKEHHBIX TeJl. 3aKOH
KyioHa.

DIIEKTPUUECKOE noJe.

[TpyHIMIT cyniepno3uuun
PICKTPUYECKUX  MOJICH.
Hocurenu

PIIEKTPUYECKUX 3apsIOB.

JJeMEeHTapHbIN

Hab/roneHue U MpOBEJACHUE OIBITOB IO 3JIEKTPU3ALMU TEJl MPHU CONPUKOCHOBEHHH U
WHIYKIVCH.

Ha61oneHue U 0ObSICHEHHE B3aUMOJCHCTBUS OJHOMMEHHO U PAa3HOMMEHHO 3apsKEHHBIX
TEJ.

O0bsicHeHMe TPUHINUNA JIeHCTBUSA dyIeKTpocKkona. OObSICHEHHUE SIBJICHUM 3JIEKTpU3AIIHI
MpyY CONPUKOCHOBEHUU TEl U HHIAYKIHUEW C HCIIOJB30BaHHEM 3HAHUU O HOCHUTEISX
DIIEKTPUYECKUX 3apsi/IOB B BEILIECTBE.

Pacno3HaBaHue u 0O0bsSICHEHUE SIBIICHUN 3JIEKTPU3ALUM B MO- BCEAHEBHOM KU3HU.
HaOuroneHue 1 OOBSICHEHHE  ONBITOB,  WUIIOCTPUPYIOIIMX  3aKOH  COXpPaHEHMs
PJIIEKTPUYECKOTO 3apsaa.

Ha0/1101eH1e ONbITOB 110 MOAECIMPOBAHUIO CUIIOBBIX JIMHHUHI 3JIEKTPUYECKOTO IOJIS.

NccneqoBanue NelCTBUS JIEKTPUYECKOTO IOJIs HA MPOBOJHUKHU U AUAIEKTPUKH
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TemaTnuecKkuii 0JI0K,

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /1eSITEILHOCTH y4aluxcsi (Ha ypoBHe Y4eOHbIX AelicTBHi)

(20 u)

PIIGKTPUYECKOTO TOKA.
CTOYHHUKY ITOCTOSTHHOT'O
TOKA. JeiicTBus
PIIEKTPUYECKOTO
(TemyioBOE, XMMHUYECKOE,

MarHuTHOE).

TOKa

DJIEeKTpUUECKUN TOK B
PKUJIKOCTSIX WM rasax.
JIEKTpUUEeCKast 1ETb.
Cuna TOKa.
DIIEKTPUUECKOE
HaMpPsHKEHUE.
ConpoTusieHue
[IPOBOJHUKA. Y IEJIbHOE
COINPOTHUBIICHUE
BemiecTBa. 3akoH Oma
UIsT  yyacTKa — [enu.
ITocinenoBarenpHOE u
rapasjieabHOe
COEJIMHEHUE

MpoBOAHUKOB. Pabora u

TeMBbI
PIICKTPUYECKUH 3apsi.
CTtpoenue aToma.
[IpoBOgHUKN u
TAJIEKTPUKU. 3akoH
COXpPAHEHUs
BIIEKTpUYECKOro3apsaa
[locTosiHHBIH DJIEKTPUUECKUUN ToK. [HabJ/iio1eHue pa3IinyHbIX BUIOB JACHCTBUS AIEKTPUUIECKOTO TOKA U OOHAPYKEHHUE STUX BUIOB
PJIEKTPUYECKUI TOK  [YCIIOBHS CYILIECTBOBAHUS [IEMCTBUS B IOBCEIHEBHOM )KU3HMU.

COopKka ¥ HCIBITAHUE DJICKTPUUSCKOHN IIETTH MOCTOSHHOTO TOKA.

HN3MepeHne CHUITBI TOKA aMIIEPMETPOM.

N3MepeHne SJICKTPUISCKOTO HAIPSDKEHHUSI BOJIBTMETpoM. [IpoBeneHue m OOBSICHSHUE
OMBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD DJIEKTPUUECKOTO COMPOTHUBIICHUS MPOBOJIHUKA OT
€ro JUIUHBI, IJIOMIAIN MOTIEPEYHOr0 CEYSHUS U MaTepuara.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MPOTEKAIOIIET0 Yepe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSDKEHUS Ha PEe3UCTOpE.

IIpoBepka mpaBuia CI0KEHUS HAIPSHKEHUN NPU MOCIECIOBATEIBHOM COSINMHEHUN IBYX
pPE3UCTOPOB.

IpoBepka mpaBwia Ui CHIIBI TOKAa TIPH TMAapauIeIbHOM COCIHMHEHUN PE3UCTOPOB.

AHAJIU3 CHUTyalud TOCJIEAO0BATEIIFHOTO W TApPAJUICIBHOTO COCIUHECHUS IPOBOJIHHUKOB B
JTOMAIITHUX JICKTPUICCKHUX CETSX.

Pemenue 3a7a4 ¢ ucmoab3oBaHueM 3akoHa OMa u ¢opMys pacd€ra SIEKTPUISCKOTO
COTMPOTUBIICHUST TIPU TIOCIEIOBATEIbHOM U MapauieIbHOM COEIUHEHHHU TMPOBOIHUKOB.
Onpenenenue paboThl  AIEKTPUYECKOTO MPOTEKAIOIIETO Yepe3
OnpeneneHue MOIIHOCTH DJIEKTPUUECKOTO TOKA, BBIACISEMON Ha pe3UCTOpE.

TOKa, pe3ucTop.
UcciienoBanue 3aBUCUMOCTH CHJIBI TOKA Ye€pe3 JIAMITOYKY OT HAMPsDKEHHS Ha HEH.
Onpenenenue KIIJ narpesarens.

HNccnenoBanue 1mpeoOpa3oBaHUsl DSHEPrUM TpPHU TOABEME TIpy3a 3JIEKTPOJBUTATEIIEM.
OO0bsicHeHHe YCTpOMCTBAa WM NPUHLMIIA JCHUCTBUS JNOMAIIHUX DJIEKTPOHArpeBaTEIbHBIX

MpUOOPOB.
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TemaTnuecKkuii 0JI0K,

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /1eSITEILHOCTH y4aluxcsi (Ha ypoBHe Y4eOHbIX AelicTBHi)

TeMBbI
MOIIHOCTh OO0bsicHeHHe TPUYUH KOPOTKOTO 3aMbIKaHUS M NpPUHIUNA JEUCTBUS  IJIABKUX
PIIEKTPUYECKOTO  TOKa. [IPEAOXPAHUTEIIEH.
3akon J[xoyms—Jlenna. |Pemienne 3aga4 ¢ ucnoab3oBaHueM 3akoHa  JDxoyms-Jlenma.  HaOmromenwue
DJIEKTPOIPOBOIKA U [BOBHUKHOBEHUS JIEKTPUYECKOTO TOKA B )KUIKOCTH
MOTpeOUTEIN
PIIEKTPUYECKON SHEPruun
B OBITY. Kopotkoe
3aMbIKaHUE

MarHuTHble [loctosinHble MarHuThl. M celieioBaHMe MarHUTHOTO B3aUMOJIEHCTBUSL ITOCTOSHHBIX MAarHUTOB.

sIBJIEHU S BzaumoneiictBue M 3y4yeHHne MarHUTHOTO MOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX O0OBEIMHECHUN UPA3JICIICHUM.

(6 )

IIOCTOJAHHBIX MAarHuUTOB.

MarautHoe noJe.
MarauTHoe moJje 3eMIInu
M €ro 3HadeHHEe I
PKM3HHM Ha 3eMIIc.

OmnbIT Opcrena.
MarauTHoe noJjie
PIIEKTPUYECKOTO TOKA.
[Ipumenenune
PIIEKTPOMAarHuTOB B
TEeXHHKE.

JlelicTBUe = MarHUTHOTO

MoJsi Ha IIPOBOJHUK C
TOKOM.
DJIEKTPOABUTATEIH
MOCTOSTHHOI'O TOKA.
lcrionp30BaHme
DJIEKTPOJBUTaTEIICH B

TCXHUYCCKUX

IIpoBeneHue ONBITOB MO BU3YAIU3ALMH TOJISI TTOCTOSHHBIX MAarHUTOB.

3ydyeHue siBJIeHMsT HaMarHMYKWBAaHUSA BellecTBa. McciaenoBaHue NEWCTBUS DJIEKTPUUYECKOTIO
TOKA Ha MAarHUTHYIO CTPEJIKY.

IIpoBeaeHue ONBITOB, AEMOHCTPUPYIOLIUX 3aBUCUMOCTD CUJIbl B3aUMOJEUCTBUS KATYILIKHA C
TOKOM U MarHuTa OT CUJIbI M Ha- IIPABJIEHUS TOKA B KATYIIKE.

AHAJIM3 CUTyallMd TIPAaKTUYECKOTO TPUMEHEHHUs] DIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX, IPOMBIIIJIEHHOCTH, METUIIUHE).

MN3y4yeHue IEHCTBUS MAarHUTHOIO IIOJIsI HAa NPOBOJHUK C TOKOM. l3ydeHune neicTBHS
DJIEKTPOJABUTATEIIS.

N3mepenne KIIJL snekTpoaBuratebHOM YCTaHOBKU. Pacnio3HaBaHue U aHAIU3Pa3IMIHbIX
MPUMEHEHHUI SJIeKTPOJABUTATENCH (TpaHCTIOPT, OBITOBBIE YCTPOWCTBA U JIp.)
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TemaTnuecKkuii 0JI0K,

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /1eSITEILHOCTH y4aluxcsi (Ha ypoBHe Y4eOHbIX AelicTBHi)

TeMbI

YCTpPOMCTBax u Ha

TPAHCIIOPTE
DuiekTpoMaruuTHasi  |OIBITHI ®apages. ONbITBl MO0  UCCJIEAOBAHUIO  SIBJICHUS DAJCKTPOMArHUTHOW WHAYKIIMU: HCCIIEIOBaHUE
WHIYKIMS SIBIeHME ANEKTPOMArHUTHON [M3MEHEHUN 3HAYECHUS U HAllpaBJICHU MHAYKIIMOHHOTO TOKa.

(4 4)

nHayKuuu. [Ipaswio Jlenua.
DJIEKTpOreHepaTop.
CrocoOBbl MOJIyYEHUS
PIIEKTPUYECKOW DHEPIUU.
DJIEKTPOCTAHIIUU Ha
BO300HOBIIICMEBIX

NCTOYHHUKAX SHCPIrUuu.

Pe3epBHoe Bpemsi (3 1)
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9 KJIACC (68 u)

BHOKEHUs1. PaBHOMepHOE
MpsIMOJIMHEHOE
ITBHKEHUE.
HepaBHoMepHOE
[IPSIMOJIMHENHOE
nBrokeHue. CpenHsis |
MTHOBEHHasI CKOpPOCTh

Tesna Mpu HEPaBHOMEPHOM

NIBIDKEHUU. Y CKOPEHHE.
PaBHOYyCKOpEHHOE
[IPSIMOJIMHENHOE
IBIDKEHUE. CBoOogHOE
[1a/ICHUE. OmnbIThI
["anmunes. PaBHOmepHOE
TBHKEHUE o

okpykHOCTH. llepuon u

HacToTa oOpaieHusl.
JluneitHass U yrjoBas
CKOPOCTH.

LleHTpOCTpEMUTEIIBHOE
yCKOpEeHHUE

Temaruueckuii 010Kk, | OCHOBHOe co/iep:KaHue OcHOBHBIE BH/IbI AeSTEJIbHOCTH yYaluxcs (HA YpOBHE Y4eOHbIX AeicTBHIl)
TeMa
Paznen 8. Mexanuueckue siBjaeHust (40 u)
MexaHn4yeckoe MexaHnueckoe AHAJIM3 U 00CY K/I€eHUe PAIINYHBIX IPUMEPOB MEXaHUYECKOTO ABUKEHUSI.
IBUKEHHEe M CIOCOOBIIBIDKCHHUC. OO0cyxaeHue TpaHUll MPUMEHUMOCTH MOJIENIM «MaTepHalibHas TOUKa.
ero ONnucaHus MartepuanbHasgs  Touka. (OnMcaHHe MEXaHWYECKOIo [BHXKEHMS pa3jIWyHbIMM crocobamu (ypaBHEHuUE, Taliuua,
(10 v) Cucrema orcuéra. rpaduK). AHAJU3 XKU3HCHHBIX CHUTYalH#l, B KOTOPBHIX IPOSBISIETCS OTHOCHUTEIHLHOCTH
(OTHOCUTEIILHOCTh MEXaHUYECKOTO JIBUKECHMUS.
MEXaHUYECKOTO Ha0/roqeHne MEXaHUYECKOro JIBUKEHUS T€JIa OTHOCUTENIBHO Pa3HbIX T OTCUETA.

CpaBHeHHe MyTeil U TPACKTOPHUH JBHKEHUSI OJHOTO U TOT'O e TeJa OTHOCUTEIIBHO Pa3HbIX
ren oTcuéra. AHanu3 TekcTa ["anuness 00 OTHOCUTENbHOCTH ABUKEHUS; BBHITIOJTHEHUE 3aJaHUM
[0 TEKCTY (CMBICTIOBOE YTCHHUE).

OnpenesieHue cpeHeil CKOPOCTH CKOJIbXEHUs1 OpyCKa WM JIBM)KEHUS IIapUKa 10 HAKJIOHHOMN
IUIOCKOCTH.

AHaJU3 U 00cyKIeHHe CIIocO00B NMPUOIMKEHHOTO OINPEIeIEHUSI MTHOBEHHOM CKOPOCTH.
OnpeaesieHHe CKOPOCTH PABHOMEPHOTO JBHXKEHHUS (IIapuKa B JKUIKOCTH,
PIIGKTPUIECCKOTO aBTOMOOWJIS U T. 11.).

MOACIN

OnpeneseHue MyTH, NPOMAEHHOTO 3a JAaHHBIM IMPOMEXYTOK BPEMEHHU, U CKOPOCTHU Tella o
rpaduKy 3aBUCUMOCTH ITyTH PaBHOMEPHOT'O JIBM)KEHUSI OT BPEMEHH.

O0cy:k1eHue BO3MOXHBIX NPUHIUIIOB JIEUCTBUS MPUOOPOB,
(cmuaOMeTpOB).

U3MCPAOIINX CKOPOCTH

BobiuuciieHHe TyTH U CKOPOCTHU TIPU PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JBHKEHUU Tella.
OnpeaeneHue MPONIEHHOTO MyTH M YCKOPEHUS ABMXKEHUS Tella Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO JABUKEHHUS T€JIa OT BPEMEHH.

OnpeaesieHue YCKOPEHUS Teja MPU PaBHOYCKOPEHHOM JBH)KCHUH IO HAKJIOHHOMW TUIOCKOCTH.
M3mepenune neproia U 9acTOThl OOpaIIeHUs Tela IO OKPY>KHOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBUXKEHUSI T€IaMO OKPY>KHOCTH.

Pemienne 3amad Ha oONpeAciecHUE KUHEMATHYECKUX XapaKTEPUCTUK MEXaHUYECKOIro
JBHUKCHUSA PA3JIMYHBIX BUIOB.

Pacno3naBaHue u HpI/I6JII/I)KéHHOC OIMMCAHUC PA3JIMYHBIX BUJOB MCXaHUYCCKOI'O ABUIKCHUA
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TemaTHuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /1eSITEILHOCTH y4aluxcsi (Ha ypoBHe Y4eOHbIX AelicTBHi)

B MPUPOJC U TEXHUKE (HAa MpUMEepax CBOOOJIHO TANArONIUX TEJ, JBMXKCHUS KUBOTHBIX,
HEOECHBIX TEJI, TPAHCHOPTHBIX CPEJICTB U JIP.)
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TemaTHuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /1eSITEILHOCTH y4aluxcsi (Ha ypoBHe Y4eOHbIX AelicTBHi)

B3aunmoneiicrBue
(20 )

TeJ

[IepBriii 3ak0oH HproTOHA.
Bropoi1 3akoH HeroToHa.
Tperuit 3akon HeroToHa.
[IpyHIMI cyneprio3uuun
CHIL.

Cuna ynpyroctu. 3aKoH
Cumna

['yka. TpEHUA:

cuia TpEHUS

CKOJIBKCHMS, cuiia

TPEHUsI TOKOs, Jpyrue
BU/bI TDEHUSI.

Cuna TsDKECTHU U 3aKOH
BCEMUPHOTO TATOTECHMUS.
'Y ckopeHue cBOOOJHOTO

MaJIcHUA. JIBu>xkeHue
mianeT Bokpyr CoutHIa.
[lepBas KOCMHYECKast
ckopocTb. HeBecomocThu
neperpy3ku. PaBHoBecue
MaTepUaTbHOU TOYKH.

I AGCOTIOTHO TBEpPAOE
PaBHOBecue

TC1a C

TEJIO.
TBEPAOTO
BaKPEITUIEHHOMN OCBIO
BpanIcHUS. MowmenT

cuiibl. LleHTp TsxecTr

PemreHue 3a1a4 C WCIOJIB30BAaHWEM 3aKOHA BCEMHPHOTO TSTOTEHUS W (OPMYJIIBI IS
jpacu€Tra CUJIbI TSYKECTH.

AHAJIM3 OPUTHHAJILHOTO TEKCTa, OIMCHIBAIOIIETO TIPOSIBJICHUSI 3aKOHA BCEMHUPHOIO
TSITOTEHUS; BBITIOJIHEHUE 3aJIaHUH 110 TEKCTY (CMBICIIOBOE YTEHHUE).

Ha6.110neHue 1 00CyXX/IeHHE ONBITOB 10 U3MEHEHUIO Beca TeJlalIpu yCKOPEHHOMIBUYKEHHU.
AHAJIU3 YCIOBUM BO3HUKHOBEHHSI HEBECOMOCTHM WU Iepe- rpy3ku. Pemienuwe 3amay Ha
OIIpe/IeIICHNE BEca TeJla B Pa3JIMYHBIX YCIOBUSIX.

AHanu3 cui, JEHCTBYIOIIMX Ha TeJo, IOoKosiieecs Ha omnope. OmnpeneneHue LeHTpa
TSOKCCTU Pa3JIMYHBIX TCJI

3aKOHBI
(10 v)

COXpaHeHMHs]

Mitynbc Tena.

M3meHeHne  uMITyJabca.

MMnynbc cuibl. 3aKoH

COXPaHCHUS HMITYyJIbCA.

HaOmronenue u oOCyXJI€HUE OIBITOB, JIEMOHCTPUPYIOIIMX Iepenady UMITyJbca IIpU
B3aMMOJCUCTBUU TeJ, 3aKOH COXpPAaHEHUsS HMITyJbCca MPH aOCOJIIOTHO YIPYTOM H
HEYIIPYT'OM B3aUMOJICUCTBUM TEIL.

IAHalIM3 CHUTyaluil B OKpY>Kalollled >KW3HU C HCIIOJIBb30BAaHHMEM 3aKOHA COXPAaHEHMUA
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TemaTHuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /1eSITEILHOCTH y4aluxcsi (Ha ypoBHe Y4eOHbIX AelicTBHi)

PeakTuBHOE JBHI)KCHUE.
Mexannyeckasi padora u
MoIIHOCTb. Pabora cun
TSDKECTH, YHOPYIrOCTH,
TPEHUS.

CBs13b 2HEpruu 1 paboTHI.
[loTreHuManbHass SHEPrus
Teja, IHOJHATOrO  Hax
[MIOBEPXHOCTBIO 3EMIIH.
[loTreHuManbHass SHEPrus
COKaTOM MPY>KUHBI.
Knnetnyeckas sHeprusi.
TeopeMa 0 KMHETHYECKOU
PHEPIUU.
3aKkoH COXpaHEHUsI

MEXaHUYECKOU YHEPIrUn

MMITYJIbCA.

Pacno3HaBaHMe SIBIICHUS PEaKTUBHOTO JABWKEHHS B TIpupojie U Texuuke (MC-6monorus)
IIprMeHeHne 3aKOHAa COXPAaHEHUS UMITyJIbCa U1 pacdyéra pe3yJIbTaTOB B3aUMOJICHCTBUS
eyl (Ha NMpuMepax HEynpyroro B3auMOIEHCTBHS, YIPYroro LHEHTPAJIbHOIO B3aUMOAEHCTBUS
NBYX OJJMHAKOBBIX T€JI, OJHO U3 KOTOPBIX HEIOJABUKHO).

Pemenne 3aga4 ¢ MCNIOJIb30BAHUEM 3aKOHA COXPAaHEHU s UMITYJIbCA.

Ornpenenenue pabOTBI CHJIBI  YOPYrOCTH TP TMOABEME TIpy3a C HCIOJIB30BAHHEM
HETIOIBIDKHOTO U TIOJBMKHOTO OJIOKOB.

H3mepeHne MOITHOCTH.

N3MepeHnne NOTEHIIMAIBHONW SHEPTUU YIIPYTO 1e(POPMUPOBAHHOMN NPy KUHBI.

MN3MepeHne KNHETUYECKON HEPTUU TeJla M0 JUIMHE TOPMO3HOTO ITyTH.

ODKCIEPUMEHTAJIbHOE CPABHEHHME W3MCHEHMS IIOTCHUHUAIBHON M KUHETHUYECKOM JHEprui
Tesa IpyU JABUKEHUHN 110 HAKJIOHHOMW IIJIOCKOCTH.

ODKCIIEpUMEHTAJIbHAasE NPOBEPKA 3aKOHA COXPAaHEHUs] MEXaHWYECKOW DHEpruu IIpHu
CBOOOJITHOM IaJICHUMU.

ITpuMeHeHHe 3aKOHA COXPAaHEHUSI MEXAHUYECKONW SHEPTUH JUI pacdyE€Ta MOTEHIHMAIBHON
1 KMHETHUYECKOW dHEepruu rtena. Pemenne 3agad ¢ MCIOIb30BaHUEM 3aKOHA COXPaHEHUS

MEXaHU4YECKOU YHEPTUH.

Pa3zgen 9. Mexanuueck

ue Kosiedanusi U BoJHbI (15 1)

MexanundyeckKue

KOoJIe0aHus
(7 9)

KonebareanHoe
TBMOKEHUE. OCHOBHEBIE
XapaKTePUCTUKH
KOJICOaHU: nepuos,
gacToTa, aMIUTATYAA.
MaTtemMaTHdeCKUM "

MPY>KUHHBIA MasiTHUKHU.

[IpeBpamenne >HEpruu
pu Kose0aTeIbHOM
TIBUKEHUU.

BaTyxaromue KoieOaHus.

Hao6ronenune kosie0aHU MOJ JIEMCTBHEM CHII TSKECTH M YIpPY- TOCTU U OOHapy)KeHUe
MO TO0HBIX KOJICOAHHUH B OKPYKAIOIIEM MHPE.

AHaJu3 KoneOaHuN rpy3a Ha HUTU M Ha IpyxuHe. OnpeneseHne 4acToThl KoJeOaHun
MaTEeMaTUYE€CKOr0 U NPY>KUHHOTO MasiTHUKOB.

Haoaronenue n oObsiCHEHNE SIBJICHHUS pe3oHaHca. MccienoBanue 3aBUCUMOCTH Meproga
KOJIeOaHWI MOABEIIEHHOTO K HUTHU I'py3a OT JJIMHBI HUTH.

IIpoBepka HE3aBUCHUMOCTHU IE€pHOJia KOJIEOaHUU Trpy3a, MOJBEUIEHHOTO K JEHTEe, OT
MaccChl I'py3a.

Hao6ro1eHue 1 00CyXAeHUE OIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh IepUOaKoIecOaHni
MPYXKUHHOTO MAasiTHUKAOT MAacChl I'py3a U KECTKOCTU NPy KUHBI.

HpnMeHeﬂne MATEMAaTUYCCKOIro U Mpy>XMHHOI'oO MasTHUKOB
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TemaTHuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /1eSITEILHOCTH y4aluxcsi (Ha ypoBHe Y4eOHbIX AelicTBHi)

BbIHYX/ICHHbBIE
KoJicOanus. PesoHanc

B Kau€CTBE MOJICIJICH JJIs1 ONTHUCAaHUsI KOJIeOaHU B OKPY KarOIIeM MUpE.

Pemienne 3aga4y, CBSI3aHHBIX C BBIYHUCJIEHUEM WM OLIEHKOW 4YacTOThl (mepuonaa)

KOJIeOaHUIA.

Mexanu4yeckue BOJIHBI.
3ByK (8 u)

CBolicTBa MEXaHUYECKUX

BOJIH. JlnmnHa  BOJIHBI.
MexaHU4YeCKue BOJIHBI B
TBEPIOM Telie,
CEICMHUYECKHE  BOJIHBI.
3ByK. [ pOMKOCTH 3ByKau
BbIcOTa TOHA. OTpakeHue
HNudpaszByk

3BYKA. u

YIIbTPa3BYK.

OOHapy:kKeHHe U AaHAJIU3 BOJHOBBIX SIBJICHHI B OKPYKAIOILIEM MHUPE.

Ha6.11oqeHue pacnpocTpaHEHHUs] MPOJOJBbHBIX U IIONEPEYHBIX BOJH (HAa MOJIENH) U
0OHapy>KEHUE aHAJIOTUYHBIX BUJIOB BOJIH B TIPUPOI€ (3BYK, BOJSHBIC BOJIHBI).

Boruunciienue
DKCIEPUMCHTAILHOS ONpeaeieHHe TPAHUI[ YacTOTHI CIBIIIMMBIX 3BYKOBBIX KOJCOaHHH.

JJIIMHBI BOJIHBI nu CKOpPOCTHU PaciupoCTpaHCHUA 3BYKOBBIX BOJIH.
Haﬁ.mozle}me 3aBUCUMOCTHU BBICOTBHI 3BYKd OT 4YaCTOTBbI (B TOM YHCJIC C HCIIOJIb30BAHUCM
MY3bIKAJIbBHBIX I/IHCTp}/'MeHTOB).

Ha6J’IIO,I[eHI/Ie U OOBSICHEHHE SIBJIEHUSI AKyCTHYCCKOI'O pC30HaHCA.

AHaJIN3 OPUTHHAJIBHOI'O TCKCTA, MOCBSILIEHHOT'O UCIIOJIH30BAHUIO 3BYKa (I/IJ'II/I yJ'II)TpaSBYKa) B
TCXHHNKEC (SXOHOKaHI/I}I, YJIbTPAa3BYK B MCIOUIIMHC U I[p.); BBIIIOJTHEHHUE 3aJaHUM I10 TCKCTY

(CMBICIIOBOE UTEHHE).

Pa3nen 10. DjeKTpOMAarHuTHOE TOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)

DJIEKTPOMAarHuTHOEe |[DJIEKTPOMAarHUTHOE IMocTpoenue paccyxkaeHui, 000CHOBBIBAIOIINX B3aUMOCBS3bIEKTPUIECKOTO HMAarHUTHOTO
moJie roJie. [OJICH.
DJIeKTPOMAarHUTHbBIE
BOJIHBI.
IMoBTOPHUTEILHO-0000 AT MOAYJIb (5 1)
CucreMaTH3aIs nO06o0meHue cosiepkanus [ BolnosiHeHHe  ydeOHBIX — 3aJaHUM, TPEOYIOIUX JAEMOHCTpPAIlMM  KOMIIETEHTHOCTEH,
00001TICHNE KaXXOOTO0 U3 OCHOBHBIX [XapaKTEPU3YIOIIUX €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTD:
[IPEIMETHOI'O pa3nenoB Kypca (GU3MKU: |- NpUMEHEHHs IMOJYYCHHBIX 3HAHHWH I HAYYHOrO OOBsSCHEHUsS (U3HUYECKHX SBICHUN B
COIEpKaHUs U ONBITAMEXaHUYECKHUE, OKpYXKarIel MPUpOJIe U TOBCEIHEBHON KU3HU, a TaKKe BBISBICHUS (DU3MYECKUX OCHOB
NEesITEIIbHOCTH, TEILUIOBBIEC, psila COBPEMEHHBIX TEXHOJIOTUM;
MPUOOPETEHHOTO MPHUPIEKTPOMATrHUTHEIE. -IPUMEHEHUSI OCBOCHHBIX JKCIIEPUMEHTAIBHBIX YMEHUW I HUCCIEAO0BaHUS (PU3UIECKUX
M3y4EeHUH BCero KypcaHay nbrii METO/ |SIBJIEHUI, B TOM YMCJI€ ISl IPOBEPKU I'MIIOTE3 U BBISIBIICHUS 3aKOHOMEpHOCTEM. Penienue
(bu3nKH [TO3HaHUA " €ro [pacu€THBIX 3aJ1a4, B TOM YHCJIEC TIPEIOJIaraloniiX UCIOJIb30BaHUe (PU3NIECKON MOJICITH U
peanmn3anus B [OCHOBaHHBIX Ha COAEPKaHWUU PA3JIMUHBIX pa3iesioB Kypca ¢u3uku. BeimosHeHue u 3amura
(Hu3nIecKux TPYOIIOBBIX WU MHAUBUIAYAITBLHBIX ITPOEKTOB, CBSI3aHHBIX C COJIEP)KaHUEM Kypca (PU3UKH
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TemaTHuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /1eSITEILHOCTH y4aluxcsi (Ha ypoBHe Y4eOHbIX AelicTBHi)

nccienoBanusx. Css3p
(bU3UKN U COBpPEMEHHBIX
TEXHOJOTHH B obylacTu
repenayn wHQOpManuH,

PHEpPreTUKe, TPAHCIIOPTE
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10 kaacce (68 u)

Temaruueckuii 010k, | OCHOBHOe copep:KaHue OcHOBHBIE BH/IbI AeSITEJIbHOCTH yYaluxcs (Ha YpoBHe Y4eOHbIX JeHCTBHIl)
TemMa
Paznen 11. CBeroBble siBiienus (26 )
3aKOHBI M crounuku ceera. |HaOsaroaeHune onbITOB, JIEMOHCTPUPYIOUIMX SIBJICHUE MPSIMOJIMHEHHOTO pacCHpOCTPAHECHUS
pacnpocTpaHeHust JlyueBass mMojieiib CBeTa. [cBeTa (BOSHUKHOBCHUE TEHU U MOJIyTEHH), W HMX HHTEPHpPETAIHs C HMCIOJb30BaHUEM
cBeTa [IpsimonnHeHOE [MOHATUS CBETOBOI'O J1y4a.
(6 1) pacripoctpaneHue cBeTa. (O0bACHEHMEe U MOJCINPOBAHUE COJIHEYHOTO U JIyYHHOTO 3aTMEHUM.

CouHnia
OTtpaxxeHue

3aTMEHUA u
JIyHBI.
cBeTa. [lmockoe 3epkaiio.

3aKoH OTpa>XCHUs CBCTA.

[IpenomieHue CBETa.
3aKoH MPEIOMIICHUS
CBETA. ITomuoe

BHYTPEHHEE OTpaKEHUE
cBeta. MHMcmonn3oBaHue
BHYTPEHHETO OTPAXKECHUA
B ONTHYECKUX

CBCTOBOAAX

HcceiienoBanue 3aBUCHMOCTH yIJla OTPaKEHUsI CBETOBOTO JIyda OT YIJIa IaJCHMUS.

N3yueHune cBOWCTB H300pa’keHUsI B IUIOCKOM 3epkasie. HaOmroneHue um oObsicHEHUE
OIIBITOB IO MOJIYYCHHUIO U300paKeHHI B BOTHYTOM M BBITYKJIOM 3epKasiax. Habmonenue u
00BSICHEHHE ONBITOB IO IMPEJIOMJICHUIO CBETa HA TPaHUIE PA3IMYHBIX CPEl, B TOM YHCIIE
OIIBITOB HccnenoBanne 3aBHCHMOCTH — yIUIa
MpeJIOMJIEHUs] OT YyIJjla TaJeHHUsT CBETOBOIO Jiydya Ha TpaHUIE

C TIOJIHBIM BHYTPEHHHM OTPAKECHHUEM.
«BO30YyX—CTEKJIIO».
Pacno3zHaBaHue SIBIICHUN OTPa)KEHUS U MIPEJTOMIIEHUS CBETA B IMMOBCEIHEBHOW KU3HU.
AHAaJIU3 U OOBICHEHUE SIBJICHUS ONMMTUYECKOTO MUpaXKa.

Peinenue 3agau ¢ MCHOJIB30BAHHEM 3aKOHOB OTPAKCHHUA U MMPCIIOMJICHUA CBCTA

JIMH3BI M onTHYECKHE
npuodopbI
(6 u)

JIuH3a, Xox Jydyeh B

JIMH3E. OnTnueckast
cuctema. OnTUdeckKue
npuOopswl: hoToammapar,
MUKPOCKOIT U TEJIECKOTI.
[ 1ma3

cucrema. bimM30pyKoCTh

KaK OIITH4YcCKasa

1 JaJIbHO30OPKOCTb

IMoayuyeHue M300pakeHUN C MTOMOIIBIO COOMpAIOIIEl U paccerBaroOIIeH JIUH3.
OnpeneneHue GOKYCHOIO PacCTOSIHUS U ONTHYECKON CHIIBI COOMPAIOIIEH JINH3BI.

AHAJIM3 YyCTpOMCTBAa W MNOpPUHLMUIA JEHUCTBUS HEKOTOPBIX ONTUYECKUX MPUOOPOB:
(¢oToanmnapara, MuUKpockora, Teaeckona (MC — OuoJsiorus, aCTpOHOMUS).

AHAJIU3 SIBJICHUN OJIM30PYKOCTHU M JAJIbHO30PKOCTH, MpUHIIMIIA AeiicTBUS oukoB (MC —
Ouroorus)

Pazioskenue
0eJIoro cBeTa B
CIIEKTP

Paznoxenne Oemnoro
cBeta B cOekTp. ONbITHI

HrroToHa. CnoxxeHnue

Hao0srogenue 1o pasjokeHuto 6eroro cBera B crnekTp. HaOmionenune u oOBSICHEHUE
OTIBITOB T10 TOJIYYEHHUIO OEJIOroCBeTa MPH CI0KEHUH CBETa PAa3HBIX I[BETOB.
IIpoBeieHue ¥ OO0bSICHEHHE OIBITOB II0 BOCHPHUATHIO I[BETAa IMPEAMETOB IPU UX
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TemaTnuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OcHoBHBIE BH/IBI 1eSITEIbHOCTH y4YalIUXcs (Ha yPOBHe Y4eOHBbIX AelCTBHI)

3w

CIICKTPAJIbHBIX IBCTOB.
Jlucriepcus ceera

HaOJII0/ICHUH Yepe3 LIBETOBbIC (PUIBTPHI (LIBETHHIE OYKH)

Paznen 12. KpantoBbie siBiaeHus (32 4)

Ncnyckanme u Omnbitel  Pezepdopna u (O0cyxaenue menn onsiToB Pesepdopaa mo nccienoBaHuio aTOMOB, BBIJIBH)KEHUE TUIIOTE3 O
MOIJIOIIeHHe CBeTa  [[UIAHETapHast MOJIEJIb BO3MOXXHBIX PE3YJIbTaTaX OMBITOB B 3aBUCHMOCTH OT IPEIIOIaraéMoro CTPOCHHS aTOMOB,
aToMOM aToMma. (hopMyIMpOBaHHE BBEIBOJOB U3 PE3YyJIbTATOB OIBITOB.
(4 9) Mopens aroma bopa. (O0cyxaeHne IpOTUBOPEUHH TIJIAHETAPHON MOJENIN aToMa

McmnyckaHue Y |1 OCHOBaHMH i runore3sl bopa o cTamoHapHBIX OpOUTaX 3JIEKTPOHOB.

[OTJIOIICHUE ceta [HaOJurogqeHne CIUIOLIHBIX M JIMHEHYAThIX CIHEKTPOB M3JIYyUYEHMs pPa3IMUYHBbIX BEIIECTB.

aTOMOM. KBaHThI. O0BbsiICHEeHMe JIMHENYAThIX CIIEKTPOB U3JIy4YEHUS

JInHeituaTblie CrIeKTphI
CTpoeHue aToMHOro [PaguoOakTUBHOCTS. O0cy:xaeHne BO3MOXKHBIX THIIOTE3 O MOJEIAX CTpoeHwus siapa. OnpenereHue cocraBa
sapa Anbda-, Oera- U [si7Iep 110 3aJJaHHBIM MACCOBBIM U 3apsIOBBIM YHCJIAM M T10 TIOJI0KEHUIO B TIEPUOTHISCKON
(6 9) ramMma-nu3J1y4CHHUs. cucteme srieMeHToB (MC - xumust).

Ctpoenue aTOMHOTO |AHAJIM3 M3MEHEHMsl COCTaBa siJipa U €ro IOJIOKEHHUS B IMEPUOJIMYECKON cCUCTEeME IpHU

sapa. HyknoHHas moznens
aTOMHOTO sizipa. M3oTonsl.
PannoaktuBHbIE
npespamieHus. Ilepuon
noiypacnana. JlerctBus
PaIrOaKTHUBHBIX

U3JTy4YeHUU Ha JKHUBBIE

a-paguoaktTuBHOCTH (MC - Xumus).

VccnenoBanue TPEKOB a-4acTHUIl MO TOTOBBIM (oTorpadusm. OOHapyKeHHE U U3MEpPEHHE
paauanmoHHoOro ¢oHa C MOMOIIBIO TO3UMETPA, OLIEHKA €r0 MHTEHCUBHOCTH.

AHAaJIU3 OMOJIOTUYECKUX W3MEHEHHU, MPOUCXOISINHNX MO JEHCTBHEM PaJTHOAKTUBHBIX
n3nyueHuii (MC - Guosnorus). Mcrionp3oBaHue paJarOaKTUBHBIX W3JTyYEHHUH B MEIUIIUHE
(MC - 6uonorus)

OpTraHUu3MBbI
S nepHbie peakuuu SnepHbie peakuu. [Pemienue 3a1a4 ¢ UCIIOJIb30BAHUEM 3aKOHOB COXPAaHEHUSI MAaCCOBBIX U 3apsAH0BbIX UHCEI
(7 9) 3aKOHBI COXpaHEHMUsI [HA OIPEACIICHUE PE3YIbTATOB SIACPHBIX PEAKIUN; AHAINU3 BO3MOKXHOCTH WJIM HEBO3MOKHOCTHU

3apA10BOTro 1 MacCoOBOTO
UHCCII.

9Heer5{ CBsI3HM aTOMHBIX
u

siiep. CBsi3b  Macchl

SIICPHOU PEaKIUU.
OneHKa SHEPTUU CBS3H SIJIEp C UCTOIB30BaHUEM (POPMYJIIBI DUHIITEITHA.
O0cy:x1eHue MEPCIIEKTUB NCIIOJIb30BAHUS YIIPABISIEMOI0 TEPMOSIAEPHOTO CUHTE3A.

OO0cyxk1eHde TIPEUMYIIECTB W JIKOJOTHYECKHUX TPOOJIEeM, CBSI3aHHBIX C SACPHOU
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TemaTnueckuii 0,10k, | OCHOBHOe coepxkaHue
TemMa

OcHoBHBIE BH/IBI 1eSITEIbHOCTH y4YalIUXcs (Ha yPOBHe Y4eOHBbIX AelCTBHI)

PHEPTUM.
Peaxnun CHHTE3a u
JeJIeHUs siaep.

M crounuku SHEPIruu
CoJiHIia 1 3BE3.

SlnepHas sHepreTuka

bHepretukoi (MC — skoJiorust).

IMoBTOPHUTEILHO-0000 AT MOaY.JIb (10 1)

CucreMaTu3alus u O00011IEHE

0000111IeHIE COZECPKAHUS KaXXJIOTO M3
MPEeIMETHOTO OCHOBHBIX pa3aenoB
COZEpKaHUs U ONbITa |Kypca uszuku:

1EATEIbHOCTH, MEXaHU4EeCKHUe,
[MPUOOPETEHHOTO MPU  |TEIJIOBBIE,
N3y4YE€HHUH BCETO KypCdIIIEKTPOMAarHuTHHIE,

bu3nku KBaHTOBBIC SIBJICHHSI.
HayuHb1ii METON
TTO3HAHUS u ero
peanmzanus B
dbuzngeckux

ncciaenoBanusx. Cas3b
(GU3UKN U COBPEMEHHBIX
TEXHOJIOTUH B oOyacTu
nepenaun  MH@OpMaIuH,
SHEPreTHKE, TPAHCIIOPTE.

BoinosiHeHHe y4eOHBIX 3ajJaHUii, TPEOYIOMUX JEMOHCTpAlMUd KOMIIETEHTHOCTEH,
XapaKTEPU3YIOUIUX €CTECTBEHHO-HAYYHYIO0 I'PAMOTHOCTb:!

- MPUMEHEHHS TOJYYCHHBIX 3HAHUW IS HAYYHOTO OOBSICHEHHS (PU3UYECKUX SIBJICHHUI B
OKpYXarIel MpHUpoJie M MOBCEIHEBHOM >KU3HU, a TAaKKE BBISIBICHHUS (DU3NMUYECKHUX OCHOB
psila COBpEMEHHBIX TEXHOJIOTHUH;

- MPUMEHEHUS OCBOCHHBIX JKCIIEPUMEHTAJIBHBIX YMEHUM ISl UCCIEAOBAHUS (PU3UUECKUX
SIBJICHUM, B TOM YHUCJIE JIs1 IPOBEPKHU T'MIIOTE3 U BBISIBIICHUS 3aKOHOMEPHOCTEH.

Pemenue pacu€THBIX 3a/1a4, B TOM YHCJI€ MPEANOJIaraloiinx UCIoIb30BaHue GU3NIECKON
MOJIeJM U OCHOBAaHHBIX Ha COJIEP’KaHUU PA3TUYHBIX pa3/IeNoB Kypca (PU3UKU.

BrimosiHeHHe W 3amuMTa rpyNNoOBBIX WM UHAWBHUAYAJIBHBIX IIPOEKTOB, CBSI3AHHBIX C
coziep>KaHueM Kypca pu3uku

[Tpu pa3paboTke paboueii mporpaMMbl B TEMAaTUYECKOM TUIAHUPOBAHUU JOJKHBI ObITh YUTEHBI BO3MOKHOCTH MCTIOIb30BAHUS

AJIEKTPOHHBIX (LIUPPOBBIX) 00PA30BATENBHBIX PECYPCOB, ABIAIOMIMUXCS YUeOHO-METOANYECKUMU MaTepruaiaMu (MyJIbTUMEIUIHbIC

IPOrPaMMBbI, JIEKTPOHHBIE YUEOHUKH U 33JJAYHUKH, JIEKTPOHHBIE OMOIMOTEKH, BUPTYaJIbHbIE TA00PATOPUU, UTPOBBIE MPOrPAMMBI,

KOJUIEKIMN LHU(POBBIX 00pa30BaTENbHBIX PECYpPCOB), HMCIONb3yeMbIMU UIs OOyueHuss U BocmuTaHus oOydarommuxcs ¢ PAC,
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MPEACTaBICHHBIMU B 3JIEKTPOHHOM (LIU(PPOBOM) BUJIE U peaATU3YIOIIUMU JuaakTHYeckue Bo3moxkHoct KT, conep:kanue KOTOphIX

COOTBETCTBYET 3aKOHO/IaTEILCTBY 00 00pa30BAHMH.
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IHoaxoabl K OLIeHMBAHUIO INIAHUPYEMBbIX Pe3yJabTAaTOB 00y4YeHUs!

OCHOBHBIMH METOJaMHU IPOBEPKU 3HAHUN U YMEHMH 00y4aromuxcs Io
MaTeMaTHKE SIBJISIOTCS YCTHBIN ONPOC U MUCbMEHHBIE paboThl. K mrucbMeHHbIM
dbopMaM KOHTPOJISE OTHOCSTCS: MaTEMaTHUECKHUE AUKTAHTHI, CAMOCTOSITEIIbHbIC
Y KOHTPOJIbHBIE paOOThI, TECTOBBIE 3a/1aHUS U TECTHI.

OcHOBHBIE BUJbI MPOBEPKU 3HAHUN — TEKylllas M UTOromas. Tekymias
IIPOBEpKAa IIPOBOJUTCS CHCTEMATHYECKH M3 ypOKa B YpOK, a UTOroBas — IIO
3aBEpLICHUH TE€MBI (pa3zena), LIKOJIBHOTO Kypca.

CopnepxkaHue OLEHKH, KPUTEPUH, MPOLEAYpPa, COCTAB MHCTPYMEHTApHs
OlLIEHMBaHUs, (hopMa MPEICTABICHUS PE3YJIbTATOB pa3pabaThIBACTCs C YUETOM
TUIIOJIOTUYECKUX W HMHAMBUAYAJIBHBIX OCOOEHHOCTEM O0O0ydarommxcs, Hux
WHIUBUYAIBHBIX 0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEM.

Jlis  olleHMBaHUA JOCTMXKEHMS IUIAHUPYEMBIX — 00pa3oBaTeNIbHBIX
pesynbTatoB s ydammxcs ¢ PAC BaxxkHa Takasi opraHuzamusi oOydeHwus,
KOTOpasi MpeayCMaTpUBAET CBsI3b OOYUYEHUS! C JIMYHBIM >KU3HEHHBIM OIBITOM
CaMOr0 y4allerocs ¥ pa3BUTHE €0 KU3HEHHON KOMIIETEHIIUH I IPEOJOJICHU I
dbopmanu3ay NOJy4YeHHBIX YMEHUW U 3HAHUM.

OOyuaromuiics ¢ PAC wuMmeer mnpaBo Ha MPOXOXKACHUE TEKYIIEH,
IIPOMEXYTOUYHOM M TOCYAApCTBEHHOW MTOTOBOM aTTECTAllMM HE TOJBKO B
oO1mieit, HO U B uUHBIX (opmax. [ns oOydaromerocs ¢ PAC 310 MoxeT ObITh
aTTecTalsi B WHIUMBHUIYAJIbHOM TIOPSJKE, B NPHUBBIYHBIX YCIOBUSX, B
NPUCYTCTBUM 3HAKOMOI'O MEAAaroruyeckoro pabOTHHKA, C HCMOJIb30BAHHEM
pa3IMyYHBIX CIOCOOOB aanTaliy MpeabsBICHUS YUeOHbIX 3aJaHHi, C yIeTOM
O0COOEHHOCTEW JIMYHOCTHOTO, 3MOLMOHAIBHO-BOJEBOIO M IO3HABATEIBHOTO
pa3Butus oOyuvaromuxcs ¢ PAC.

[Tpu oLeHMBAaHUU JMYHOCTHBIX PE3YJIbTaTOB HEOOXOIUMO OOECIEeUnuTh
WHIUBUyAIA3aIMI0 ATATHOCTH OCBOEHUS 00pa30BaTENbHBIX PE3YJbTATOB B
CBSI3U C HEPaBHOMEPHOCTHIO U OCOOEHHOCTAMHU pa3BuUTHUs mKoibHUKa ¢ PAC.
[TockonbKy 3MOLMOHAIBHO-BOJEBOE M JIMYHOCTHOE PAa3BUTHE AyTUYHOIO
IIKOJIBHUKA  HEPENKO  3aJepXKUBACTCS 110 CPAaBHEHHIO C  THUIIAYHO
Pa3BUBAIOIIMMUCS CBEPCTHUKAMHM, JIONYCTHMAa OPUEHTALMs Ha JUYHOCTHBIE

PE3YIbTAThI C YUCTOM PCAJILHOI'O IICUXOJOIrH4C€CKOI0 BO3pacTa.



CrnenuajibHble YCJI0BUS pPeajn3anuu JUCHUNINHBI

C yderoM 0coObIX 00pa3zoBaTENbHBIX MOTPEOHOCTEH O0ydaromUXCs C
PAC nHeoOxonumo:

- aIanTUPOBaTh METOAbI MPEACTABICHUS HOBOTO MaTepHuaa, CrocoObl
TEKYLIEro KOHTPOJS U PENPE3CHTALNH MOJYYEHHBIX 3HAHUM, MIPETYCMOTPETh
Opyd HEOOXOOUMOCTH BO3MOMKHOCTH  BBINOJHEHHS YacTH 3aJaHud  C
ucnosas3oBanueM MKT);

- pazpemath obOyuaromumcia ¢ PAC uMerh B KauecTBE CIPABOYHOIO
MaTepuajga BU3yaJIbHbIE CXE€Mbl M alTOPUTMbI, OIOPHBIE KOHCIEKTHI,
HOIIArOBbIE€ MHCTPYKIMH, IOMOTAlOIINE B PEIICHUN MaTeMaTHUECKUX 3a/1ad (B
TOM YHCJIE, U BO BPEMsI IPOBEPOUHBIX padoT);

- HCIOJIB30BaTh BO3MOYKHOCTH BHM3yaJIbHOW IOJAECPKKH H3y4aeMoOro
MaTepuana (WUIFOCTpALMH, y4eOHble (DUIBMBI BUPTYaJbHBIE OMbBITHI, CXEMBI,
dbopMyIIbl, TAOJIUIIBI U T.11.);

- YUUTBHIBaTh, uTO yyamuecs ¢ PAC MOryT UCHBITHIBATh 3HAYUTEIIbHBIC
3aTPyIHEHHS] B CAMOCTOSITEIbBHOM MPOBEJECHUU XUMHUYECKUX AKCIIEPUMEHTOB,
OPAKTUYECKUX U JJaOopaTopHbIX padoT. OHM MOTYT 3HaThb HOPMBI U MpaBUiia
0e3omnacHoOi paboThl B XUMUYECKOM TaO0OpaTOpUU, HO HE YMETh UX peaju30BaTh
Ha NPAKTUKE;

- OMUPATHCS HA MPAKTUUYECKUE U JTabOpaTopHble pabOThl ISl YTOUHEHHUS
TEOPETUUYECKHUX MOHATUN U MTOHUMAaHUs (PU3HUECKUX SABJICHUI;

- JUIsl IEPEHOCA TIOJyYEHHBIX 3HAHUM B PEAIbHYIO KU3Hb PEKOMEHIyEeTCS
CO3/1aBaTh YCJOBHS Ui OTPAOOTKU MOJIYYEHHBIX HABBIKOB BO BHEYPOUHOU U
BHEILIKOJILHOM AESITENIbHOCTU U MOBCEIHEBHON JKU3HU C YYaCTUEM U TTOMOIIBIO
ponuteneit odydaromierocsi ¢ PAC

- MPU HEAOCTATOYHOU CHOPMUPOBAHHOCTU T'PaPOMOTOPHBIX HABBIKOB
MOTYT HMCIIOJIb30BAThCS PA3JIMYHBIE CIIOCOOBI aJanTallui Y4eOHbIX MaTepHaOB
U 3aJaHuii, B TOM 4MCIIE€ COKpalleHHe 00beMa MUCHhMEHHBIX 3aJaHuil Mpu
COXpaHEHUU YPOBHS CJOKHOCTH, BO3MOXKHOCTb BBIMOJHEHUSI 3aJaHUN C
ucnons3oBanueM cpeacts UKT u T.4.

- nopyuath odyyatouumcsa ¢ PAC BblloiHEHHE TPOEKTOB, TPE3EHTAIUH,



AOKJIagO0B Ha TEMbI U3 3TOI'O pasaciia AJIsd IMOBBIICHHUA MOTHBALIUA K U3YUCHHIO

peaIMeTa.
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