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PaGouas mnporpamma (manee Ilporpamma) 1o ydyeOHOMY TIpeAMETY
«Dusuka» paszpaborana Ha ocHoBe DPI'OC OO0, denepanbHONW NPOrpPaMMbl
BOCIIUTAHUS, C YUETOM pacHpeIesIEHHBIX M0 KJaccaM IPOBEPSEMbIX TPEOOBaHUM K
pesynbTaTtam ocBoeHusi OCHOBHOW 00pa3oBaTeIbHOM MpPOrpaMMbl OCHOBHOTO

o0O1mrero oOpazoBaHus.
MNOACHUTEJIbHAS 3AIIMCKA

OO0was xapakrepucTuKa y4eOHoro npeamera « Dusuka»

Kypc ¢usuku — cuctemoo0pa3yromuii 11l €eCTECTBEHHO-HAYYHBIX yUeOHBIX
MPEAMETOB, MOCKOJBKY (DM3UUYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
HM3y4yaeMbIX XHMHEH, OWOJIoTHeH, acTpoHOMHEW U (u3MUYecKor reorpadueii.
®usuka — 3TO MNOpeAMET, KOTOPbIM HE TOJBKO BHOCUT OCHOBHOW BKJIaJl B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, HO U MPEIOCTaBIACT HauboJiee SICHBbIC
oOpasibl MPUMEHEHHUsT HAYyYHOTO METOAa MO3HAHUA, T. €. CIoco0a MOJydeHHUs
JIOCTOBEPHBIX 3HaHUI 0 mupe. HakoHel, ¢pu3rka — 3To IpeIMeT, KOTOPbII HapsIy ¢
JPYTUMH €CTECTBEHHO-HAYYHBIMU MpeaMeTaMHu JOJKEH JaTh OOyYarolmumcs
MpeACTaBlIeHUEe 00 VYBJICKATEIbHOCTH HAYYHOTO WCCIEIOBAHUS M  PaJIOCTH
CaMOCTOSITETIbHOTO OTKPBITHSI HOBOTO 3HAHUS.

Opmna W3 raaBHBIX 33/1ad (pU3MUECKOro 00pa30BaHUS B CTPYKType OOIIETO
oOpa3oBaHUsI COCTOUT B (POPMHUPOBAHWUU E€CTECTBEHHO-HAYYHON TPAMOTHOCTH U
MHTEpeca K HayKe Y OCHOBHOM MacChl OOy4YarOUIUXCs, KOTOpbIE B JajbHEUIEeM
OyayT 3aHSITBI B CaMbIX pa3HO-00pa3HbIX cdepax nesrenbHocTH. HO HE MeHee
BOXHOM 3a7ayed ABJISCTCS BBISIBJICHHE W TOJATOTOBKA TAJAHTIMUBBIX MOJOJBIX
JIOJIeW Ui MPOJOJDKEHHMST oOpa3oBaHUs W JalibHEHIed mnpodeccunoHaibHOM
NEATETLHOCTH B OOJIACTH €CTECTBEHHO-HAYYHBIX WCCIICIOBAHUNA W  CO3JIaHUH
HOBBIX TexHOJoruid. COrjllacHO MNPUHATOMY B MEXAYHAPOJHOM COOOIIECTBE
onpeneneHnio, « EcTecTBeHHO-HayYHasi TPAMOTHOCTh — 3TO CIIOCOOHOCTH YeTIOBEKA
3aHMMAaTh AKTHUBHYIO TPaXJIAaHCKYIO TMO3ULHI0 MO OOIIECTBEHHO 3HAYUMBIM
BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMM HAyKaMH, M €ro TOTOBHOCTb
MHTEPECOBATHCA €CTECTBEHHO-HAYYHBIMU HAEAMHU. HaydyHO TIpamMOTHBIA YEIOBEK

CTPEMHTCSl y4acTBOBaTh B apryMEHTUPOBAHHOM OOCYXIEHHH TpoOJieM,
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OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM M TEXHOJOTHSIM, 4YTO TpeOyeT OT HEro
CJIEIYIOUIUX KOMIIETEHTHOCTEH:

HAyYHO OOBSCHSTH SBJICHUS, OIEHUBATh M TIOHUMAaTh OCOOCHHOCTHHAYIHOTO
UCCJIeI0BAHMUS,

MHTEPIPETUPOBATh JaHHBIE U HCMOJb30BaTh HAyUHbIC J10KA3aTEIbCTBA IS
MOJIYYeHUS BBIBOJIOB.

N3yyenue ¢u3uku cocoOHO BHECTU pelIaloluil BkiIaa B (GOpMHpPOBaHUE

€CTEeCTBEHHO-HAYUYHOU IPaMOTHOCTH OOyYarOIIUXCS.

Hesan ndyyenust yueOHoro npeamera « Dusuka»

Ilenn wu3ydyeHuss QU3MKU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
ornpenenensl B KoHuenuuu mnpenojgaBaHusi ydeOHoro mnpenMera «®Pusuka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit  ®enepanuu, peanu3yronnux
OCHOBHBIE  00I11€00pa30BaTENbHBIE POrPaMMBbl, YTBEPKIEHHOM pelIeHHUEM
Komnernn Munucrepctsa npocsenienus Poccuiickonn denepannn, IpOTOKOI OT
3 nexabps 2019 r. Ne [TK-48H.

enu nzydenust Gpu3uKu:

npuoOpeTeHne MHTepeca W CTPEMIICHHS] OOy4YalolMXCsi K HayYHOMY
U3YYEHUIO TPUPOAbI, pa3BUTUE HMX HMHTEIUIEKTyalbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJE MO3HaHUS U (POpMUPOBAHUE
MCCIIEI0BATENIbCKOTO OTHOLIEHUS K OKPYKAOIIUM SIBIICHUSM;

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

dbopMupoBaHUE MpeACTaBICHUN O poiu (U3UKK IS Pa3BUTHUA JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  TPEACTAaBICHU O  BO3MOXHBIX  cdepax  Oyayuieit
mpoecCHOHANLHON  NIEATETLHOCTH, CBS3aHHOW C (PU3WMKOW, TMOATOTOBKA K
JaybHENIeMy OOyUEHHUIO B 9TOM HalpaBJICHUMU.

JlocTmxeHne 3TUX Leled Ha YpPOBHE OCHOBHOIO oO0mIero oOpa3oBaHMs
o0ecreunBaeTcs PelIeHUEM CIEAYIOUX 3a/1ay:

HpI/IO6p€T€HI/IC 3HAHUHN (0) AUCKPCTHOM CTPOCHHNU BCIIICCTBA, (0]
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MEXaHUYECKHUX, TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpeTeHNEe YMEHHUM OIHUCHIBATh U OOBACHATH (U3UUECKHE SIBJICHUS C
UCITOJIb30BAaHUEM ITOIYUEHHBIX 3HAHMI;

OCBOCHHME METOJIOB  PEIICHHs] TMPOCTEHIIMX pacy€THBIX 3aJady ¢
UCIIONB30BaHUEM  (U3MYECKUX  MOJENeW,  TBOPUYECKUX M  TMPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHMI HAONI0/IaTh MPUPOJHBIC SIBICHUS U BBINOJIHSATH OMBITHI,
JabopaTopHble pabOThl U SKCINEPUMEHTANBHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOEHUE MNPUEMOB palbOThl ¢ WHMOpMaLUEH (PU3UUECKOTO COJepKaHUS,
BKJIIOYasi WH(GOpPMAIMI0 O COBPEMEHHBIX JOCTHXKEHHUSIX (PU3UKHU; aHaIu3 H
KPUTHUECKOE OLIEHUBAaHUE UHPOPMAIIHH;

3HAKOMCTBO €O chepaMu MPpodheCCUOHAIBHOU JEATEIbHOCTH, CBSI3aHHBIMU C
($u3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMU Ha JOCTHKEHHSIX
(bu3MYeCcKoi HayKH.

Jns obywaromuxcss ¢ PAC wusydyenue kypca «Dusukm» Takxke HUMeEET
KOPPEKLMOHHO-PA3BUBAIOIIYI0 HAIpPABJICHHOCTh. M3ydeHue mnporpaMmmMsl Kypca
JaeT BO3MOXHOCTH oOyuarommmcss ¢ PAC cucrematu3upoBaTh 3HaHUS 00
OKpPYXaIOIlEM MHUPE U CBSI3aTh UX C COOCTBEHHOM MPAKTUYECKOW JIEATEbHOCTHIO U

MOBCEHEBHOM KU3HBIO, PA3BUBATh MHTEPEC K OKPYKAIOIIEMY MUPY.

IpuHIUNBI K TOAXOAbI K pean3anuu padoyeil mporpaMmbl

1. CucTeMHO-ACSITEIbHOCTHBIN IOAX0JI, MPEANOaralonii aKTUBHOE BOBJICUCHHE
ydamierocss B y4eOHYIO0 JEATEIBbHOCTh Ha OCHOBE €r0 MHTEPECOB H C yYETOM
0COOEHHOCTEH €r0 MOTHUBAIIMOHHOM Cephl.

2. IlpyHIMII KOMIUIEKCHOCTH, MPEANOJAralouidi CBA3b HM3YUYCHHS COACPKAHMS
npenMera «Du3uKka» ¢ COJEp)KAaHUEM JPYTHX TNPEAMETHBIX 00JacTeil, B TOM
YHCIIe KOPPEKITMOHHO-PA3BUBAIOIINX KYPCOB.

3. IlpuHIMI NPEEeMCTBEHHOCTH, OMNPEACISAIONIMNA HEOOXOAUMOCTh ONPEACICHUS
YPOBHS aKTyaJlbHOTO W OJIDKAWIIero pa3BUTHS W ydeTa 00pa30BaTeIbHBIX

PE3YIbTATOB, MMOJYYCHHBIX O6yan0HlI/IMC}I KakK Ha ATalle HauyaJlbHOU IMKOJIbI, TaK U



Ha Ka)XJIOM 3Tare o0y4eHHUs] B OCHOBHOM IITKOJIE.

NunuBuayanbHelii U auddepeHiiupoBanHblii  moaxoasl. DopMbl U METOABI
OOy4YeHHs, TOPSAJOK HW3YYCHHUS W CJIOKHOCTh OCBOCHHS Y4eOHOTO MaTepuaia
MOTYT BapbUPOBAThCA B 3aBUCUMOCTH OT YPOBHS IIO3HABATEIBLHOIO U
OMOIMOHAIIEHO JIMYHOCTHOTO Pa3BUTHS, KOHKPETHBIX CHUJIBHBIX M CIA0BIX CTOPOH
yuamierocsa ¢ PAC.

KomaHHbIN MOAX0A — JUIsl OJYYEHUSI YCTOMYUBBIX PE3YJIbTATOB, MOJHOIIEHHOTO
OCBOCHMSI TMPEIMETHOIO MaTepualia, pPa3BUTUS KU3HEHHOW KOMIIETEHIIUH
obyuaromuxcss ¢ PAC HeoO0X0IMMO COTIaCOBaHWE YCHUJIUN BCEX CIEIUAIMCTOB,
HETMOCPEJCTBEHHO YYACTBYIOIIUX B O0Oy4YeHUU (yUUTENIECH, ThIOTOPOB, MEAaroroB u

CIICOUAJIMCTOB IICUXOJJOIO-TICAAIOTHYCCKOI'O COHpOBO)KI[GHI/IH).

XapakrepucTHKa 0c00bIX 00pa30BaTe/IbHbIX MOTPEOHOCTEH

Jns apdextuBHOM opranu3anuu o0yuenus ydamuxcs ¢ PAC no npenmery
«Duzuka» HE0OXOAUMO OMUPATHCS HaA CIEAYIOIUME OCoOble 00pa30BaTENIbHbBIC
MOTPEeOHOCTH:

- B HCMOJIb30BaHUM cCHeuuPuUHbIX 11 oOydaromuxcsi ¢ PAC MeTonoB,
METOJIMK, PUEMOB U CIIOCOOOB MoAauu y4eOHOro Marepuana, HeOOXOAUMBIX JJIs
YCHEIIHOTO0 OCBOEHUsI 00pa30BaTeIbHON IPOTPAMMBI;

- B UCIOJb30BaHUU CHEeNUPUUECKUX CpeIcTB oOydeHus (Hampumep,
JOTIOJIHUTENIbHON  BU3yaldU3allid, JIOMOJHUTEIBHBIX CPEJACTB TMOOIIPEHUS H
CpPEACTB Il CO3JaHUs CHUTyaluu ycrexa), Oosnee auddepeHInpoBaHHOM,
"momaroBoM" 00y4eHHH;

- B HUCIOJb30BaHUU CPENCTB, CTUMYJIUPYIOIIUX MOTHBALHUIO YYalIErocs ¢
PAC x 00y4yeHu1o, mpex/ie BCEro CBA3aHHbIX CO c(pepoil ero HHTEPECOB;

- B CO3JaHMM M TONIEPKKE YETKOW BPEMEHHO-IIPOCTPAHCTBEHHOMN
CTPYKTYpbl 00pa3oBaTeNbHON Cpelibl, B OpraHU3allMi KIJIACCHOTO TMOMEIICHUS U
pabouero Mecra Y4Yallerocs, YMEHbIIAIOIMIEH BO3MOXKHOCTh BO3HUKHOBEHHUS
HEaJIeKBaTHOIO IMOBEJICHUS BO BpEMS YPOKa;

- B yueTe O0COOEHHOCTEW CEHCOPHOW YyBCTBUTENILHOCTH (MPEAYINpexACHUE



CUTyalluli, CBSI3aHHBIX C CEHCOPHBIM JHUCKOM(OPTOM B 3aBHUCHUMOCTH OT
O0COOCHHOCTEH yJaIierocs);

- B Pa3BUTHH MOTPEOHOCTH B PEYEBOM KOMMYHHUKAIMU U OKa3aHUE ITOMOIIH
B €€ MHCIOJb30BAaHUM HEMOCPEACTBEHHO B CHUTyallud OOILEHHS Ha YpokKax
MaTE€MaTHKHU;

- B UHAMBUAYyAIM3allMM CUCTEMBl OLICHWBAaHUA 00pa30BaTENIbHBIX
pe3yibTaToB;

- B IOJAEPKKE MEPEHOCAa OCBOCHHBIX YHUBEPCAIbHBIX YU€OHBIX JEHCTBUN U3

OJIHOU MPEIMETHOU 00JIaCTH B APYTYIO.

Mecto yueOHOro npeamera « ®u3uka» B y4eOHOM ILIaHe
B cooTBeTcTBUHU € 00s13aTEIBHBIM PEIMETOM Ha YPOBHE OCHOBHOI'O OOILIETO
oOpazoBanus. [lanHas mporpamma npeaycMaTpruBaeT u3ydeHue Gu3nKy Ha

0a30BOM ypoBHE B 00béMe 110 2 4 B Heneno B 7, 8, 9 m 10 kiaccax.

COAEPKAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»
7/ Kjaacc

Pa3nen 1. ®u3nka u e€ poJib B NO3HAHUM OKPY’KAKOIIEr0 MUPA

@dusuka — Hayka O nOpupone. SBieHUs HPUPOIbI (MCY). Dusnueckue
ABJICHUS: MEXAHWYECKHE, TEIJIOBbIC, DJIEKTPUUYECKHUE, MarHUTHbIC, CBETOBBIE,
3BYKOBBIE.

®duznyeckre BeaMuMHbL. M3Mepenue (usmueckux BenudyuH. Puznyeckue
npuOopsl. [TorpenHocts n3mMepenuii. MexiyHapoaHasi CucTeMa €IMHHUII.

Kak ¢usuka wu Jpyrue ecTeCTBEHHbIE HAyKM M3YYalOT MPUPO.Y.
EcrecTBeHHO-HAyUHBIH METOJ] TO3HAHMS: HAOJIIOJACHUE, IMMOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBIDKCHHE THUIOTE3, SKCIIEPUMEHT TI0 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHUN ¢ TOMOIIBIO MOJIEIEH.

Jlemoncmpayuu

1. MeXaHI/I‘-IeCKI/Ie, TCIINIOBBIC, JJICKTPUICCKHUEC, MAI'HUTHBIC, CBETOBBLIC

1
MC — sneMeHTHI cofepKaHusl, BKIIOYAIONINE MEXIIPEIMETHbIE CBSI3H, KOTOPbIE MOJPOOHEE PACKPBITHI B TEMATHUECKOM
IUTAaHUPOBAHHY.
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SIBJICHHUSI.

2. duznueckre MpuoOpkl U MPOoIeaypa NPSIMbIX U3MEPEHUN aHATOTOBBIM
U [IUPPOBBIM IPHOOPOM.

Jlabopamopnwie pabomot u onvimui’

1 OrnpeneneHue HeHbl JeIeHUs MKaabl K3MEPUTEIBLHOTO Mpudopa.

2 N3mepenne pacCTOSIHUIA.

3. N3mepenue 06bEMa )KUIKOCTH U TBEPIOTO Tea.

4 Ornpenenenue pa3MepoOB MAJIbIX TEN.

5. N3mepenue TemmnepaTypbl TPy MOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATYyPBI.

6. [IpoBeneHue wucciaegoBaHUsS MO MPOBEPKE THUIOTE3bl: aTbHOCTD
noj€Ta IMapuKa, MyIEHHOT0 FOPU30HTAIBHO, TeM OOJbIIE, YeM OOJIbIlIe BhICOTA
MyCKa.

Pa3neun 2. [lepBoHayaibHbIE CBe/IeHUsI 0 CTPOEHHHU BelllecTBa

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BEILIECTBA.

JBiwxkenue wyactuil BemiecTBa. CBA3b CKOPOCTH JBIDKCHHMS YacCTUI[ C
temreparypoii. bpoyHoBckoe npwkeHue, auddys3us. BzammopaeicTBue yacTHil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTENH U TBEPIBIX
(kpucTamnmyecknx) Tesl. B3auMoCBA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSAX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOCHHOCTH
arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu

1. Habmnronenue OpoyHOBCKOTO JIBUYKEHUSI.

2. Ha6nronenue nuddysun.

3. HaOnronenue siBeHnii, 00bACHSIOMUXCS NMPUTHKECHUEM WU
OTTaJKUBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopnwie pabomoul u onvimol

1. OuneHka auamerpa aTromMa METOAOM PsIOB (C  HCIOJNIB30BAaHUEM

2 o
3nech u nanee MPUBOAUTCS PACIINPCHHBIN IEPEYCHDb J'Ia60paT0prIX pa60T U OIIBITOB, U3 KOTOPOT'0 YUUTECJIb ACIACT BI)I60p 1o
CBOCMY YCMOTPCHUIO U C y‘{éTOM CITMCKa SKCIICPUMECHTAJIbHBIX 33I[aHI/II71, npeajara€MbiX B paMKax OI'D o (1)I/I3I/IKC.



dboTtorpaduii).

2. OnsIThI 110 HAOIIOACHUIO TETNIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHHUIO NENUCTBUSA cuil MOJIEKYJISIPHOTO
NPUTSHKSHUSL.

Pa3znen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl

Mexannueckoe JBM)XeHUE. PaBHOMEpHOE MW HEPAaBHOMEPHOE JBUKECHHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JIBUKECHUS.

SBnenne wHepuuu. 3aKOH WHEpUUU. B3auMoaeincTBHE TeNl Kak IMpUYAHA
W3MEHEHHSI CKOPOCTH JBWXKEHHs Tel. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHUIIC
o0bEMa BelecTBa.

Cuila Kak XapakTepUCTHKa B3auMOJercTBUsA Tell. Cuia ynpyrocTd U 3aKOH
['yka. M3mepenue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS M CHJIA
TsokecTd. Cuna Tsbkectu Ha Jpyrux maHerax (MC). Bec tema. HeBecoMocTs.
CnoxeHue CcHll, HalpaBJIeHHBIX 10 OAHOM npsiMoi. PaBHoaeicTByromas cui. Cuiia
TpeHus. TpeHue CKOJIbXKEHUS U TPeHUEe Mokosi. TpeHue B MPUPOJIC U TEXHHUKE
(MCO).

Hemoncmpauuu

1 HaOmronenne MexaHMUeCKOro ABMKEHUS Teia.

2 HN3mepenune CKopoCcTH NPSIMOJIMHEMHOTO JBUKCHUS.

3 HaGnronenue siBeHus: MHEPIIHH.

4. HaOmnronenue n3MeHeHus CKOPOCTH TIPU B3aMMOICHCTBUM TEIL.

5 CpaBHeHHE Macc 110 B3aMMOJICHCTBUIO TEII.

6 CiioxeHune Chl, HallpaBJIEHHBIX IO OJHOM MPSIMOM.

Jlabopamopnvie pabomol u onvimol

1. OnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JBWIXKEHUs (IIapuKa B
KHUJKOCTH, MOJIETHU DJICKTPUIECKOT0 aBTOMOOMIIS U T. II.).

2. Onpenenenue cpeHel CKOPOCTU CKOJIBKEHUSI OpyCKa WU IIapyuKa 1o
HAKJIOHHOM IJIOCKOCTH.

3. OrnpeneneHue MIOTHOCTH TBEPAOTO TeA.

4. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (nedopmaryn)
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MPY>KUHBI OT MIPUII0KEHHOMW CHUJIBI.

S. OMnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS
OT BECa TeJa U XapaKkTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3zneun 4. JlaBiieHue TBEPABIX TeJ, KUIAKOCTEN U ra3oB

Hasnenue. CriocoObl yMEHbIIIEHUS U YBEIUYEHHUS ra3a. 3aBUCUMOCTb

JaBJEHUs ra3a oT 00bEMa, Temneparypsl. [lepenaua qaBiaeHus: TBEpABIMU

TeJlaMH, )KUJIKOCTSIMU U razamu. 3akoH [lackans. [lHeBMaTrueckre MalinHbI.

3aBUCUMOCTb JABJICHUS )KUJIKOCTU OT TIIyOuHBI. ['MapocraTnyeckuii

napajokc. Coolmaromumecs: cocyibl. [ uapaBinueckue MeXaHu3Mbl.

AtMocdepa 3emnu u armocdepHoe napieHue. [IpuuuHbI CyliecTBOBaHUS
BO3qymHOW o6osouku 3emuu. Onbir Toppuuennu. M3mepenune atmochepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOCHEpPHOTO JIaBJICHUS.

JlelicTBHE )XUIKOCTH Y Ta3a HA MOrPYKEHHOE B HUX TeJ0. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BozmyxormiaBanue.

Hemoncmpauuu

1 3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPBI.

2 ITepenaua gaBneHUs )KUJIKOCTHIO U TA30M.

3 Coobmiaromuecst COCy/Ibl.

4, I'mapaBanyeckunii mpecc.

3) [IposiBneHue nericTBusi aTMOCc(EepHOTO AaBICHHUS.

6 3aBUCUMOCTH BBHITAIKUBAIONICH CHIIBI OT 00bEMa TIOTPYKEHHON YacTH
T€JIa ¥ TTIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOLIEH CUIIbI BECY BBITECHEHHOM JKUIKOCTH.

8. YcnoBue 11aBaHus TeJ: MJIABAHUE UM TIOTPYKEHUE TEI B
3aBUCHUMOCTH OT COOTHOILICHHS TIJIOTHOCTEW TENa U JKUJIKOCTH.

Jlabopamopnuie padbomot u onvimot

1. HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJAE OT 00béMa
MOTPYKEHHOMU B KUJIKOCTh YACTH TEJNA.

2. OnpeneneHue BBITAJIKABAKOUIEH CWibI, JEHCTBYIOUIEH Ha TeEJoO,
IIOrPY>KEHHOE B JKUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIENW CHUJIbI, ICHCTBYIOLIECH HA
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TEJIO B JKUJKOCTH, OT MacChl TeJa.

4. OneITHI, AEMOHCTPUPYIOIINAE 3aBUCUMOCTH BBITAIKUBAIOIIECH CHUIIBL,
JEHCTBYIOLIEH Ha TEJO B JKUJIKOCTU, OT 00bEMA MOTPYKEHHON B KUAKOCTh YaCTH
TeJa U OT INIOTHOCTH KUJKOCTH.

S. KoHcTpynpoBanne apeoMeTpa WIH KOHCTPYMPOBAHME  JIOAKU H
OIIpeENICHUE €€ IPYy30I0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTh. DHEpPrusi

Mexanuueckas padota. MouiHoCTb.

[TpocTeie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [I[puMeHeHne npaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix wmexanusmoB.  IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprua. KuHeTMueckas W TOTEHLMAJbHAs SHEPIUsl.
[IpeBpalieHre OTHOTO BUIA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu

1. [Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomul u onvimol

1. Omnpenenenue pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JBUKEHUU

TCJa I10 FOpI/ISOHTaHBHOﬁ IMMOBCPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3smepenune KII/[ Hak1OHHOW IIOCKOCTH.

4, N3ydeHne 3aKoHa COXpaHEHUSI MEXaHUYECKOU SHEPTUU.
7 Kaace

Pa3nen 6. TemyioBble ABJIEHUSA

OCHOBHBIC TIOJIOKEHHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOPUU CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB W MOJIEKYJI. OIBITBI, ITOATBEPKIAFOIIHE
OCHOBHBIE TIOJIOKCHHSI MOJIEKYJISIPHO-KMHETHYECKOU TCOPHH.

Monenu TBEpPAOTO, XUIKOTO M Ta3000pa3HOTO COCTOSTHMI BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TE HA OCHOBE TMIOJOKEHUNA MOJEKYISIPHO-KHHETHUYECKOU TEOPHH.

CMmauuBanue u KalTMJUJIAPHBIC ABJICHUA. TemmoBoe pacmrpeHNC U CKATHUC.
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Temneparypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOIO JBHKCHUS
4acTHL.

BuyTtpennsis sHeprus. (CnocoObl HW3MEHEHUS] BHYTPEHHEH SHEpIrUM:
TerIonepesadya U COBEPILICHUE paboThI. Bunsl TEIUIONEPEauHn:
TEIUIONIPOBOHOCTh, KOHBEKIIUS, U3TyYEHHE.

KonnuectBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TenaooOMeH u
TEIUIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OaaHca.

[InaBiieHrE U OTBEPACBAHUE KPUCTAJUIMUYECKUX BELIECTB. Y J€IbHAS TEIIOTa
miasnenus. IlapooOpasoBanne u kongeHcauus. Hcmapenne (MC). Kunenwue.
VYaenbHass Temiora mapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHIEHHUS OT
aTMOC(epHOro JaBieHus. BiaxHocTh Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUSL.

[Tpuniuner paboTel TemnoBbix aurarened. KIIJ[ TeroBoro asuraress.
TeruioBble ABUTATENN U 3a1uTa OKpyxkatomien cpeanl (MC).

3aKOH COXpaHEHUS U MPEBPALICHUs SHEPTUU B TEIJIOBbIX nponeccax (MC).

Hemoncmpauuu

1 Habntonenue OpoyHOBCKOTO JIBUKEHUS.

2 Habmonenne nuddysun.

3. Habmronenue ssBjieHU cMaurBaHUs ¥ KaTWJUISIPHBIX SBJICHUM.
4 Habntonenue TenaoBoro pacimpeHus Tel.

5. N3menenue naBiaeHWs ra3a MpU M3MEHEHHH O0BbEMA W HArpeBaHHUU

NN OXJIAXKICHUH.

6. [IpaBuna n3MepeHus TeMiepaTyphl.

1. Bunbl Tenonepenaun.

8. OxJtaxxeHue Ipu COBEPIICHUH PAOOTHI.

Q. HarpeBanue npu coBepiieHHH padOThl BHEITHUMHU CUIIAMH.

10. CpaBHeHHE TEIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOxroneHue KUIEHUS.
12. HaOGmroaeHue MOCTOSHCTBA TEMIIEPATYPhI IIPH IUIABJICHHUU.

13. Moaenu TerIoBbIX ABUTATENIEN.

Jlabopamopnwie pabomoul u onvimaol
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1. OnbITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTOTPUTSKEHHUS.

2. OnbIThI O BBIPAIMBAHUIO KPUCTAJUIOB TOBAPEHHOW COJIM WIIHM caxapa.

3. OnpITEl MO HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHMSI Ta30B, KHUAKOCTEH
Y TBEPJIBIX TEII.

4, Ornpenenenue qaBieHUs BO3yXa B OAJIJIOHE IIMpPHUIIA.

S. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AABJIEHHUS BO3/lyXa OT €ro
00BbEMa M HArpEeBaHUS WIIH OXJIAXKICHUS.

6. [IpoBepka runoTe3bl JIUHEHHON 3aBUCUMOCTHU JITTUHBI CTOJIOMKA
KUIKOCTH B TEPMOMETPUIECKON TpyOKe OT TeMIlepaTyphl.

7. HaOntonenue u3MeHeHus BHYTPEHHEN SHEPTUU Tejla B pe3yJibTare
TEIIoNepeaul U padOThl BHEITHUX CHJL.

8. UccnenoBanue sBieHUs TEIIOOOMEHA IPU CMEUTMBAHUM XOJIOIHON U
ropstue BOJIBL.

Q. Onpenenenne KOJIMYECTBA TEMJIOTHI, ITOJYYEHHOTO BOJOW MPU
TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUITMHAPOM.

10. Ompenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue mporiecca UCIapeHus.

12. OmnpeneneHre OTHOCUTEIIBHOM BIIAXKHOCTH BO3/yXa.

13. Ompenenenue yAenbHOMN TEMIOTHI TIABICHUS JI/IA.

Pa3nen 7. DiekTpuyeckne U MAarHUTHbBIE SIBJICHUSA

OnekTpuzanus Ten. [[Ba poma 3yekTpuyeckux 3apsiaoB. Bzaummopeicteue
3apspKeHHBIX  Ten.  3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aMMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSHUSI MEXY TEJIaMU).

OnekTpudeckoe noJie. Hanpssk€HHOCTH 3nekTpudeckoro mnoiid. IlpuHnun
CYNEPHO3ULIUH JICKTPUUECKUX TOJIeH (Ha KaY€CTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsigoB. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpOBOJHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBUS CYLIECTBOBAHUSA DSJIEKTPUYECKOIO TOKa.
W cTOYHMKN TOCTOSIHHOTO TOKa. JIEHCTBUSA HSJIEKTPUYECKOrO TOKa (TEmIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B )KUIKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuia Toka.  DJIEKTPUUECKOE  HaMpsiKEHHUE.
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ConpoTuBiieHHE NPOBOJHUKA. YEJIBbHOE CONMPOTHUBJIEHUE BemlecTBa. 3akoH Oma
o yyactka nenu. [lociemoBarenbHOE W HapajuleIbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

Pabota W MOIIHOCTH JJIEKTpUUECKOrO0 ToKa. 3akoH Jlxoyns—JleHa.
DneKTpUYecKre U U MOTPEOUTETN EKTPUIECKON dHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[locTosiHHBIE ~ MarHuThl. B3auMoAENCTBHE  MOCTOSHHBIX  MarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAYEHHE [T )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarHuTHoe T1oJie  3JIEKTPUYECKOro Toka. lIpumeHeHwue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUIATENL MOCTOSSHHOIO TOKA. M Cmonb30BaHUE SIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbiTel @apanes. SABneHUe ANEKTpOMarHuTHOM MHAYKIUK. [TpaBuio Jlenna.
DNeKTporeHepaTop. CrniocoOb1 MOJTYYEHUS AIEKTPUUYECKOU SHEPTHH.

DJIEKTPOCTAHIIMN HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

Jlemoncmpavyuu

1. DJIeKTpU3aLHUs TEN.

2. JIBa poja 3JIEKTPUYECKUX 3aPsIIOB U B3aUMOJICUCTBUE 3apsIKEHHBIX
Tell.

Y CTpOUCTBO U AEHUCTBUE IIEKTPOCKOIA.
DJeKTpocTaTU4eCcKast MHAYKIIHS.

3aKoH COXpaHCHU:A JJICKTPUICCKHUX 3aPAa0B.

3

4

3)

6. [TpOBOTHUKY ¥ TUAJICKTPUKH.

7 MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
8 M cTOYHMKY TOCTOSTHHOTO TOKA.

9 JIeliCTBUS SIEKTPUYECKOTO TOKA.

10. DnekTpuyeckuil TOK B KHUAKOCTH.

11. T a3oBwIii pa3ps.

12. W3mMepeHue CUIIbI TOKA aMIIEPMETPOM.

13. H3mepenwne >AEKTPUIECKOTO HATIPSHKCHUS BOJIBTMETPOM.

14. PeoctaT u MarasuH CONPOTUBIICHUM.

15. BizauMmojaencTBHe ITOCTOSIHHBIX MATHUTOB.
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16. MopenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHUs TOJIOCOB MarHuTa.

17. MopenupoBaHre MarHUTHBIX TIOJICH MOCTOSTHHBIX MAarHUTOB.

18. OmwIT Opcrena.

19. MarauTHoe noJsie Toka. DIEKTPOMArHur.

20.  JlelicTBME MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

21.  DnekTpoaBUTaTesb MOCTOSHHOTO TOKA.

22. VccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHON MHIYKITUH.

23.  Omnprter @apanes.

24.  3aBHUCHUMOCTH HaIpaBICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHKHOBEHHUS.

25.  DJeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomout u onvimol

1. OneIThl 1O HAOMIOEHUIO DJIEKTPU3AIMU TeJl HHIYKIUEH U TpHU
COTPUKOCHOBCHHH.

2. HccnenoBanue ACHCTBUS SICKTPUUYCCKOTO TMOJS HA MPOBOJAHHUKU U
JTUDJICKTPUKH.

3. COopka u npoBepka pabOThI IEKTPUUECKOM 11€MH MTOCTOSTHHOTO TOKA.

4, W3mepenue u perympoBaHue CUIIbl TOKA.

5. W3mepenne u peryImpoBaHue HAPSOKCHHMS.

6. HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 pe3nucTop, OT

CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHMSI HA PE3UCTOPE.
7. OneIThl,  JEMOHCTPUPYIOUIME  3aBUCUMOCTh  3JIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, TUIOLAJAN MOMEPEYHOr0 CEYECHHS U

Martepuana.

8.  Ilpomepka mpaBmiIa CIOKEHHUS HAMPSHKCHUH MPU TOCIEI0BATSIIBHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

9.  IlpoBepka mpaBwia Ajsl CHUJIBI TOKA MPHU MapaLICIHPHOM COSIMHEHUN
PE3UCTOPOB.

10. Ompenenenue pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO YEPe3
pe3ucTop.

11. OmnpexneneHre MOIIHOCTH BJIEKTPUYECKOTO TOKA, BBIAEIAEMONM Ha
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pe3ucrope.

12. HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JaMIIOUKY,
OT HANPSLKEHUS HA HEW.

13. Onpenenenne KIIJ[ HarpeBarens.

14. HccnenoBaHre MArHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.

15. M3ydyeHue MarHuUTHOrO TIOJII TOCTOSHHBIX MArHUTOB TP UX
OOBEMHEHUY U pa3/ICIICHUN.

16. HccnemoBanue JEHCTBHUS DIIEKTPUYECKOTO TOKAa HAa MArHUTHYIO
CTPEJIKY.

17.  OnpITbl, [EMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI B3aUMOJECHCTBUSA
KATYIIKH ¢ TOKOM M MarHuTa OT CUJIbI TOKA U HAIlpaBJIEHUS TOKA B KaTYIIKE.

18. H3yueHue neHCTBUS MAarHUTHOTO I0JI HA IPOBOJIHUK C TOKOM.

19. KonctpyupoBanue u usydeHue paboThl AIEKTPOIBUTATEIS.

20. Usmepenwne KIIJI snexkTpoaBUraTebHON YCTaHOBKH.

21. OnbIThl MO HUCCIEIOBAHMIO SIBJICHMS DJIEKTPOMAarHUTHON MHAYKLHUU:
MCCIIEIOBAaHNE N3MEHEHUM 3HAUEHUS Y HAIIPABIICHHUS] MHAYKIIMOHHOIO TOKA.

8 kaacc

Pa3nen 8. MexaHu4veckue siBJIeHUs

Mexanuueckoe paBwxkeHue. MarepuanbHas Touka. (CucteMa OTcuéTa.
OTHOCHUTEIIBHOCTh MEXaHWYECKOIO JBH)KEHHsA. PaBHOMEpHOE MpPSAMOJMHEMHOE
nBmkeHue. HepaBHoMepHoe npsmMosinHEHOE IBMKeHUE. CpeaHsis 1 MIHOBEHHAs
CKOPOCTb T€Ja P HEPAaBHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOycKOpeHHOE MpsiMOJIMHEWHOe JBukeHue. CBoOoaHOE
nagenue. OnbITel [ annmes.

PaBHOMepHOE nBMKEHHME MO OKpYKHOCTH. [lepuon u yactota oOpaieHusl.
JInnerinas v yriioBas CKOpocTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hbrorona. Broponn 3akoH Herorona. Tpetudt 3akoH
Herorona. [Ipunnun cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHJIa TPEHUS CKOJIbKEHHS,
CUJIa TPEHUS NIOKOS, IPYTUe BUIbI TPEHUSL.

Cuna TSXKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOIO

nafgeHusi. JIpwxenune mnaner Bokpyr Comnnma (MC). IlepBas kocMuueckas
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CKOpocTh. HeBecoMOCTh U MEPETPY3KHU.
PaBHoBecue maTepuanabHON TOYKU. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHON OChIO BpaleHusa. MomeHT cuiibl. LleHTp TskecTH.
Nmnynec Tena. M3meHenne umnylibca. IMIynbCc cuiibl. 3aKOH COXPaHEHUS
uMminyinbsca. PeaktuBnoe asuxenue (MC).
Mexanuueckass pabota W MOIIHOCTh. PaboTa cuil TSKECTH, YIPYTOCTH,
TpeHusi. CBsi3b sHepruu v padoThl. [loTeHIManbHas SHEPrus Tena, MOJHATOTO
HaJl MOBEPXHOCTBIO 3eMin. l[loTeHImanpHass HSHEPrUs CKAaTOM NPYKUHBI.
Kunernueckass sHeprus. TeopemMa O KHUHETHYECKOW DSHEPrUHM. 3aKOH
COXpaHEHHSI MEXAHUYECKON IHEPTHUH.
Jlemoncmpavyuu
1. Habmrogenne MexaHMuecKoro JIBHXKEHUSI Te€lla OTHOCUTEIBLHO Pa3HBIX
TE€JI OTCUETA.
2. CpaBHeHUE NyTE€l U TPACKTOPUIM JIBUKEHUS OJHOTO U TOTO K€ Teja

OTHOCHUTCJIBHO PAa3HBIX TCJI OTCUETA.

3.  HM3mepeHue cKOPOCTH M YCKOPEHUS MPSIMOTMHEWHOTO JIBH>KEHUSI.

4.  HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JBUKECHHUS.

S. HabGnronenue 1BUKEHHS TeJla IO OKPY>KHOCTH.

6. HaOmroneHue MexXaHWYECKUX SIBICHUN, MPOUCXOMASIIUX B CHCTEME

orcuéra «Tenexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JIBUKEHUU

OTHOCUTENBHO KaOMHETa (PU3MKH.

1. 3aBUCHUMOCTh YCKOPEHHSI T€Jla OT MAacChl Tejla M JCHCTBYIOIIEH Ha
HETO CHIIBI.

8. Hab6nronenue paBeHCcTBa CHIT TIPU B3aUMOJICHCTBUMN TEN.

9. M3meHenue Beca Tena mpu YCKOPEHHOM JIBHKCHHH.

10. Ilepenauya umitynbca Npu B3aUMOJICUCTBUU TEN.

11. TIpeoOpa3oBaHus 3HEPTUU TIPU B3aUMOJCHCTBUH TEII.

12.  CoxpaHeHue uMILyjbca IPpU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue ummyibca Mpu adCOIIOTHO YIPYTOM B3aUMOIEHCTBUU.
14. HaOnropeHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHHe MEXaHUYECKOM dHEPTrUuu Npu CBOOOIHOM MaJICHUM.

16. CoxpaHeHHe MEXaHUYECKOM SHEPruu TMpU [BIKEHUU Tela TMOJ
17



JEUCTBUEM TPY>KUHBI.

Jlabopamopnwie pabomoul u onvimol

1. KonctpyupoBanue  Tpakta Juisi  pa3roHa W JIaJIbHEHIIEro
PABHOMEPHOTO JIBUKEHUS IIapUKa VI TEJICKKHU.

2. Omnpenenenne cpeaHell CKOPOCTH CKOJMBKEHUSI OpyCKa WITH JIBHKCHUS
HIapyKa o HaKJIOHHOM IIOCKOCTH.

3. OnpeneneHre yCKOpPEHHs Tella MPU PaBHOYCKOPEHHOM JBMKEHUU IO
HAKJIOHHOM IUIOCKOCTH.

4. HccnenoBanre  3aBUCMMOCTA  MYTH  OT  BPEMEHU pu
PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

S. [IpoBepka TrUIOTE3bI: €CIM TPU PAaBHOYCKOPEHHOM JBWXEHUU 0€3
HayaJbHOM CKOPOCTM IYTH OTHOCATCS Kak psiJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHA-KOBBI.

6. HccnenoBanre 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI

HOPMAJIbBHOTO OaBJICHUA.

7. Omnpenenenue koG HUITMEHTA TPEHUSI CKOJIBKECHHUSI.
8. Omnpenenenne )XECTKOCTH MPYKUHBIL.
Q. Omnpenenenve pabOTHl CHIBI TPEHHS MPH PABHOMEPHOM JIBHYKEHUH

TCJa I10 FOpI/IBOHTaJ'ILHOf/i ITOBCPXHOCTH.

10. Ompenenenne pabOTHl CHIIBI YNPYTOCTH TPH TMOABEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. H3yueHue 3aKOHA COXPAHEHUS YIHEPTHUU.

Pa3nen 9. Mexanudeckue K0J1e0aHUA M BOJTHBI

Konebarenbnoe nBwxkenne. OCHOBHBIE XapaKTEPUCTUKH  KOJEOAHMI:
MEPUOJ, YaCTOTA, aMIUIMTyaa. MareMaTU4eCKui W TPYKUHHBIM MAasTHUKH.
[IpeBparnienre sHeprUn MPU KOJIEOATETHHOM JABUKCHUU.

3aryxaromue konebanus. Beinyxaennsie konedanus. Pezonanc.

Mexannueckue BOJHBI. (CBOMCTBA MeXaHWYeCKHX BOJIH. [IpomoisibHbIE M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI HW CKOPOCTH €€ PpacnpOCTPAHEHHS.
MexaHnuueckue BOJHBI B TBEPJOM Tele, ceiicMuueckue BoaHbl (MC).

3Byk. I'poMKOCTh 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
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yIIbTPa3BYK.

Jlemoncmpayuu

1. Ha6nronenue konebanwii Ten Mo JEHCTBUEM CHUIIBI TSYKECTH W CHJIBI
YIPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3 HabGuroienue BeIHYXIEHHBIX KOJIeOaHHUI U pe30HaHca.

4, PacnipocTpanenue npo10iabHBIX U MONEPEUYHBIX BOJIH (Ha MOJIENHN).

5 HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKyCTHYECKHI pEe30HaHC.

Jlabopamopnwie pabomol u onvimaol

1. OmnpeneneHre YacTOTBl W TEpPHOJa KOJCOAHWH MaTEeMaTHYECKOTO
MasTHHKA.

2. OnpeneneHue 4YacTOThl M TepHoja  KoyeOaHUN  IPY>KUHHOTO
MasTHHKA.

3. HccnenoBanne 3aBUCUMOCTH TIEPHOJia KOJEOAHUM IOJBEIICHHOTO K

HUTHU Tpy3a OT JAJIMHBI HUTH.

4, UccnenoBanne 3aBUCUMOCTH TepHoja KoJ€OaHUN TPY>KUHHOTO
MasiTHUKA OT MaccChl Ipy3a.

S. [IpoBepka HE3aBUCUMOCTH Nepuoa KoiaeOaHuil rpy3a, NoIBEIIEHHOTO
K HUTH, OT MacChl Ipy3a.

6. OnbITB, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh TIepHoJa KojeOaHuin
MPY>KMHHOTO MasiTHUKA OT MAacCChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. N3mepenue yckopeHus cBOOOAHOTO MaIeHUS.

Paznen 10. DiaeKTpOMArHuTHOE 1MOJIE M JJIEKTPOMATHUTHBIE BOJIHbI

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoMCTBa
ANEeKTpOMarHuTHbIX BOJH. Illkanma snekTpoMarHUTHBIX BOJIH. Vcmosib30BaHME
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DONeKTpoOMarHuTHas  NOpUpoJa  CBeTa. BoOJIHOBBIE  CBOWCTBA  CBETA.

Jlemoncmpayuu

1. CpoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BoIHOBBIE CBOICTBA CBETA.
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Jlabopamopnwie pabomoul u onvimol
1. 3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHMIILHOTO
TenedoHa.

IHoBTOpPHTEIBLHO0-0000IIAKO M MOAY b

[ToBTOpUTENHEHO-00001IAIOMINIA MOAYJIh TPEIHA3HAYEH JIJIsi CUCTEMAaTHU3aIIH
U 0000IIeHHsT TMPEAMETHOTO  COACpX aHUS W OMNbITa  JIEATEIbHOCTH,
npUOOPETEHHOTO TIPU U3YUYEHUHU BCETO Kypca (PU3UKH, a TAKXKe ISl MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy M0 (Qu3uke i oOydaroluxcs,
BBIOPABIIKX ATOT y4€OHBII MPEIMET.

[Ipu n3yyeHnn TaHHOIO MOJYJISI PEANM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCeunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METalpeIMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  OOydeHwus, (opmupyercs
€CTECTBEHHO-HAYYHasl T'PAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEHOBaHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHHSIMHU OOBICHATH (PU3HUECKHUE
SBJICHHs, TPUMEHSAS TNOJIyYCHHbIE 3HAaHWs, peEIIaTh 3aJadyd, B TOM YHUCIE
KA4ECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBHO AEATEIBHOCTHBIA XapaKTEP HAHHOIO pas3fesia peaau3yeTcs
3a CYET TOrO, YTO yYAIIUECS BBITOIHSIIOT 3aJJaHUs, B KOTOPBIX UM MPEIIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHWUW pACIO3HABAaTh U HAYYHO OOBSICHITH
(u3ruecKue sIBJICHUS B OKPYXKaIoIEel MPUPOE U MOBCETHEBHOMN KU3HU;

MCIIOJIb30BaTh Hay4YHbIE METOJbl UCCIIETOBaHUS (PU3UUYECKUX SBJICHHM, B
TOM YHUCIIE IJI1 TIPOBEPKH TMIIOTE3 U TOJYUYECHHS TEOPETUUECKUX BHIBOJIOB,;

OOBSCHATH  HAy4YHbIE OCHOBBI ~ HamOOJee BAXHBIX JOCTH)KCHHUU
COBPEMEHHBIX TEXHOJOTMH, HanpuMep, MPaKTUYECKOIO  HCIOJIb30BaHUS
pa3IMYHBIX MCTOYHUKOB SHEPIMM Ha OCHOBE 3aKOHA MpPEBpALEHUS U
COXPaHEHUs BCEX U3BECTHBIX BUIOB SHEPIHH.

Kaxnmas w3 Tem [OaHHOTO pa3zeiia BKIIOYAET OJKCIEPUMEHTAIbHOE
uccienoBanne oOoOmaronero xapakrepa. Pasgen 3aBepiuaercss MpoBEACHHUEM
JTMAarHOCTHYECKOM U OIICHOYHON pabOTHI 32 KypC OCHOBHOM IIKOJIBI.

9 kuaace

Pa3nen 11. CBeToBbIE ABJICHUA

JlyueBas  momenp  cBera.  HMcrounmku ~ cBera.  IIpssMonmHerHOE
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pacnpoctpanenue cseta. 3atmenusi Connua u Jlynsl. Otpaxkenue ceera. [lnockoe
3epKaJio. 3aKOH OTPa)KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBeTa. [lomHoe BHyTpeHHEe
oTpaxkeHue cBeTa. lMcronb30BaHHWE TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKHUX CBETOBOAAX.

Jlunza. Xopx umyweit B numH3e. Ontuueckas cucteMa (oroanmnapara,
Mukpockorna u teneckona (MC). ['na3 kak ontudeckas cucteMa. banzopykocts u
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekrp. OmnbiTel Hptotona. CroxeHue

CIICKTPAJIbHBIX IBCTOB. I[I/ICHCpCI/IH CBCTa.

Jlemoncmpavyuu

1. [IpsAMonmHEHOE pacIpOCTPaHEHUE CBETA.

2. OTtpaxeHue cBera.

3. [Tonyyenue n300pa>keHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM
3epKaJIax.

4, [Ipenomnenue crera.

5. OnTHYeCcKn CBETOBO/I.

6. Xox mydeii B COOMpArOIe TUH3e.

7. Xoq ny4yer B pacCEenBArOIIEH JINH3E.

8. [Tonyyenue n300pakeHUi ¢ TOMOUIBIO JIHH3.

Q. [Tpunuun aeiictBus ¢oToarmnapaTa, MUKpPOCKONa U TEJIECKOIA.

10. Mopuens rnasa.

11. PaznoxeHue 6€I0ro CBETa B CHEKTP.

12.  Tlomydenue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamopnvie pabomol u onvimol

1. HccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHHSI CBETOBOTO JIyda OT

yriia naacHus.

2. N3ydenne xapakTepuCTHK N300pakeHUs MpeIMeTa B TNIOCKOM
3epKajie.
3. HccnenoBaHue 3aBHCHMOCTH YIJla MPEJOMJICHHUS CBETOBOTO JIyda OT

yria nmaacHusA Ha rpaHule «BO3AYyX—CTCKIIO».
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4, [Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMpAIOIIEH JTUH3HI.

S. Omnpenenenre GOKYCHOTO PACCTOSIHUS M ONITUYECKON CUITBI
coOMparone JTUH3HI.

6. OnbITHI TTO Pa3JIOKEHUIO OEJIOro CBETA B CIIEKT.

1. OnbITHI 110 BOCHPUSTHIO IIBETA IPEJAMETOB IPU UX HAOIIOJIEHUN YEPE3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbIie IBJI€HUA

Omneitel Pezepdopaa m minanerapnas moxaens atoma. Monens atoma bopa.
Hcnyckanue u noriouieHre csera aromoM. KBaHTel. JIuHeiyaTsie ClIEKTpHI.

PanuoaktuBHOCTh. Anb(ha-, 6eTa- U raMmma-u3nydeHusi. CTpoeHHEe aTOMHOIO
anpa. Hyxionnas wmogens aromHoro snpa. HWszoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nomypacnana aTOMHBIX sIEp.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsA0BOrTO M MAacCOBOTO YHCE].
OHeprus CBsI3M aToMHBIX sAnep. CBaA3p Macchl M 3Hepruu. Peakuuu cuHTe3a u
nenenus saep. Ucrounuku sueprun Connia u 38831 (MC).

Snepnas sHepreTuka. [lelcTBUS paguOAKTHBHBIX H3JIYyYCHHU Ha >KUBBIE

opranu3msl (MC).
Jlemoncmpavyuu
1 CreKTpbl U3ITy4YEHHUs U MOTJIOIIECHHUS.
2 CriexTpbl pa3IMYHbIX Fa30B.
3 CrnekTtp Bogopoa.
4, Hab6nronenue tpekoB B kamepe Busbcona.
3) Pabota cuérurka HOHU3UPYIOMIUX U3ITYUESHUH.
6 Peructpatius u3inyyeHus NpUpOAHBIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopnvie pabomol u onvimol

1. HabGnroneHue CrutonHbIX ¥ IMHEHYATBIX CIICKTPOB M3 TyYCHUS.

2. HccnenoBanue TpEeKOB: H3MEPEHUE IHEPTUU YACTHIIBI TIO TOPMO3ZHOMY
nyTH (1o ¢otorpadusim).

3. N3mepenue paanoakTUBHOTO (oHa.

IHoBTOpPHTEIBLHO-0000 IIAKO NI MOAYIb

[ToBTOpUTENHEHO-0000MAOIINI MOYJTh TIPEAHAZHAYCH /IS CHCTEMAaTHU3aIuU

)41 0606IHCHI/ISI npeaAMCTHOTO COACPIKaHMUA 141 OIIbITa ACATCIBbHOCTH,
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NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (DU3UKHU, a TakKe JUIsl MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Mo (u3uke s oOydarouuxcs,
BBIOPABIIKX ATOT y4E€OHBIN PEIMET.

[Ipy u3yyeHnn AaHHOTO MOAYJSl PEAIU3YIOTCS U CUCTEMATU3UPYIOTCSI BUABI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS JOCTHKEHHE MPEIMETHBIX U
METalpeJMETHBIX ~ MUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (QopMupyercs
€CTECTBEHHO-HAY4YHAs] TPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIEAO0BAHUS
SBJIICHUA TPUPOABI M TEXHUKH, OBIAJCHUE YMEHHSIMHU OOBICHATH (PU3HUECKHE
ABJICHUS, IIPUMEHsS IOJIydCHHBIE 3HAHMWA, pellaTh 3aJadd, B TOM 4YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO AEATEIBHOCTHBIA XapaKTeP AAHHOTO pa3feia peaau3yeTcs
3a CY€T TOTO, YTO YYaluecs BBIIOJIHAIOT 3a1aHKs, B KOTOPBIX UM IIpEIaracTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUW pACIO3HaBaThb M HAYYHO OOBICHITH
duznyeckue sIBJICHUS B OKPYXKaIOUIei MPUpoie U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HayYHbIE METO/IbI UCCIEI0BaHUS (PU3UYECKUX SIBICHUMN, B TOM
YUCIIe I POBEPKU THIOTE3 U NOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAyYHbIE OCHOBBI HAN0OJIEE BaYKHBIX JOCTUKEHUM COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, MPAKTUYECKOTO HCIOJIb30BAHUS PA3JIUYHBIX NCTOUYHHKOB
DHEPIMM HA OCHOBE 3aKOHA IPEBPAIICHUS W COXPAHEHUS BCEX M3BECTHBIX BUJOB
DHEPI'UH.

Kaxnmas w3 TeM JaHHOTO pasjelia BKIIOYAET JKCIEPUMEHTAJIBHOE
uccienoBaHue o0oOmaromero xapakrepa. Pasnen 3aBepiiaercs MpOBEICHUEM

JIMarHOCTUYECKOU U OIIEHOYHOM pabOThI 32 KypC OCHOBHOM IITKOJIBI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O NIIPEIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Pesynbrartel 00ydeHust mo ydeOHOMY mpeameTy «Du3nka» B OTHOIICHUH
Bcex oOyuarommxcsi ¢ PAC oneHuBaroTcs MO OKOHYAHWKM OCHOBHOTO OOIIETO
oOpa3zoBaHus.

C yueroMm auddepeHIupoBaHHOTO XapakTepa TpeOOBaHUH K TIAHUPYEMBIM
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oOpa3oBaTeIbHBIM pPE3yJIbTaTaM TEKyIlas W TMPOMEXYTOYHAs aTTecTalus II0
yaeOHOMYy mnipenMery «Du3ukay MPOBOAHMTCS C HCIOJb30BAaHUEM HE TOJIBKO
CTaHAAPTU3UPOBAHHBIX, HO © pa3pabOTaHHBIX TEAaroroM KOHTPOJILHO-
U3MEPUTEIBHBIX MaTePHAJIOB.

[IpumeHeHne K 00ydJarOMMMCSl BHEITHUX CTaHAAPTU3UPOBAHHBIX MPOIICAYP
OIICHKU JOCTMDKCHHHA TI0 TIPEIMETy, B TOM YHCJIC BCEPOCCHMCKHE MPOBEPOYHBIC
paboThl, TPOBOIUTCSA  TOJBKO C  pas3pemicHUus  poauTeici  (3aKOHHBIX
npexacrasuteneir) oOydaromuxcs ¢ PAC w/mnm ¢ paspelieHus caMux ydaniuxcs,
IIpU JOCTHXKCHUU UMHU 16-JIETHETO BO3pacTa.

Pe3ynpTaThl MPOMEKYTOUHON aTTECTAIMHA MCIIOJB3YIOTCS MPU pa3paboTKe U
KOPPEKTUPOBKE aIaNTHPOBAHHON 00pa30BaTEILHON MPOTPAMMBI 00YIAFOIITIXCSI.

N3ydenne ydebHOro mnpeaMera «dusmka» Ha ypOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus JOJDKHO oOO0OecrneunBaTh JOCTHKEHUE CIHEAYIOIMIUX JUYHOCTHBIX,

MCTAIIPpCAMCTHBIX U IIPCAMCTHBIX O6pa3OBaTCJII>HI>IX PE3YJIbTATOB.

JIN4HOCTHBIE Pe3yJIbTATHI
Ilampuomuueckoe 6ocnumanue:

NpOSIBIECHUE HHTEpeca K MCTOPHUM M COBPEMEHHOMY COCTOSIHUIO
poccuiickoil GuU3NYeCKOn HayKH;

[IEHHOCTHOE OTHOIICHUE K JJOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB.

I'pasicoanckoe u 0yxo6Ho-HPAGCHBEHHOE 60CRUMAHUE:

FOTOBHOCTh K AaKTHUBHOMY YYacCTHIO B OOCYXJIEHUH OOIIECTBEHHO
3HAYUMBIX M 3THYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JOCTIKEHUM (PU3HKHU; OCO3HAHUE BAKHOCTH MOPATBHO-ITHYECKUX TTPUHIIUIIOB B
NESTEIIbHOCTH YYEHOTO.

Icmemuueckoe gocnumanue:

BOCITPHUSTUE ICTETUIECKUX KaueCTB (PU3NUIECKON HAYKU: €€ TApMOHUIHOTO

OCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo no3nanus:
OCO3HAHWE IEHHOCTH (U3MYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA

MO3HAHUS MHUPA, OCHOBBI Pa3BUTHA TEXHOJIOTHM, BAYKHEHWILEH COCTABJISAIOLICH
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KYJbTYPBI;

pa3BUTHE HAy4YHOH JI0O03HATENBHOCTH, MHTEpEca K HCCIEA0BATEIbCKON
NEeSATETBHOCTH.

Dopmuposanue Kyaomypot 300pP06bs U IMOUUOHATLHO20 ONAZONOTIYYUUL:

OCO3HaHWE LEHHOCTH 0€e30MacHoro oOpa3a JKW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTU TMpaBuUil O€30MacHOro TIOBEJEHUS Ha
TPaHCIOPTE, HAa JAOpOrax, C AJIEKTPUUYECKUM M TEIJIOBBIM OOOpYJIOBAaHHEM B
JOMAIITHUX YCIIOBHSIX;

c(OpMHUPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPHU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y Ipyroro 4eyioBeKa.

Tpyooeoe éocnumanue:

AKTUBHOE Yy4YacTHE€ B PEIICHUM MNPAKTUYECKUX 337a4 (B paMKax CEMbH,
IIKOJIBI, TOPOJa, Kpasi) TEXHOJOTHYECKOM U COLMAIbHOM HaIpaBiICHHOCTH,
TpeOYIONIUX, B TOM YUCIIC U (PU3NUECKUX 3HAHU;

WHTEPEC K MPAKTUIECKOMY U3YUEHUIO MTPOQECcCuii, CBI3aHHBIX C (PUBUKOM.

JKonozuueckoe ocnumanue:

OpHEHTaIlUS Ha MpUMEHeHHue (U3NUECKUX 3HAHWUN I PelIeHUs 3a7ad B
00JIacTH OKpYy’Kalolllel cpejbl, IJIaHUPOBAHUSI TMOCTYNKOB M OIEHKH HX
BO3MOXHBIX IIOCJIEACTBUM ISl OKPYKAOLIEN CPEJIBL;

OCO3HaHMUE TI00aTbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U IMyTeH uX
pelieHus.

Aoanmayusa odyuauiezoca K UsMEHAIOUWUMCA YCA0GUAM COUUATLHOU U
npupooOHoil cpeowl:

MOTPeOHOCTh BO B3aUMOJICHCTBUU TIPU BBIMOJHEHUU WCCIICIOBAHUN U
MPOEKTOB (PU3UUECKON HANTPABIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHYECKYIO
JEeSTENBHOCTD;

noTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHMM, B TOM YHUCIE
dbopMynMpoBaTh WAEH, TMOHSATHSA, THUMOTE3bl O (UBMYECKUX OOBEKTaX U
SBJICHUSIX;

OCo3HaHWe AePUIIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETCHTHOCTEH B

o0nactu (HU3UKH;
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IUIAaHWPOBAHHUE CBOErO PA3BUTHUsI B NMPUOOPETEHUU HOBBIX (PU3NUECKUX
3HaHUM;

CTPEMJICHHE aHaJM3UpOBaTh W BBIABIATH B3aUMOCBSI3H  IPUPOJIBI,
oOuiecTBa 1 PKOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHNEM (DU3UUYECKUX 3HAHUI;

OLICHKAa CBOMX JICCTBHM C Y4E€TOM BIIMSIHHUS HA OKPYXAKOUIYI0 CpPEANy,
BO3MO’KHBIX INI0OAJIBbHBIX MOCIEICTBUM.

VY obyuaromuxcs ¢ PAC Bo3MOKHa HCKaKEHHOCTb M 33JI€pP>KKa JOCTHIKEHHUS
JUYHOCTHBIX PpE3yJbTAaTOB, CBS3aHHAs IPEXKJIE BCEro C HEAOCTaTOYHOMU
c(OPMHPOBAHHOCTBIO CAMOCO3HAHUSI M CAaMOOLICHKH, a TaKXe MpeoOagaHueM
MH(AHTUIIBHBIX MPEACTaBICHUH O ce0e B MOAPOCTKOBOM BO3pacTe. Y MIKOJIbHUKOB
c PAC wuacro nHaOmrogaroTCsi BBIPRXKEHHBIE CIIOKHOCTH OCO3HAHMSI CBOEH
COLIMAJIbHON MACHTHUYHOCTH, CJIOXKHOCTH B TMOHMMAaHWU W TPHUHATHU [EHHOCTEH,
HOPM M TpaBWi, ONPEACNAIOIMX IOBEACHUE TUIUYHO Pa3BUBAIOLINXCS

CBEPCTHHUKOB.

MeranpeaMeTHbie pe3yabTaThl
[TockonbKy HapylIeHUs COLMAIBHOIO B3aUMOJEWUCTBHS M OOIICHHS HE
TOJNBKO BXOIAT B CTPYKTYpPY HapyLICHUH IPU PaCCTPOMCTBAX AYTHCTHYECKOIO
CIEKTpa, HO M SBISIOTCS CTOMKMMHM W NposBIIOTCS y Bcex smn ¢ PAC Ha
NPOTSKEHUU BCEH sKU3HU, GOpMHUPOBAHNE KOMMYHUKATUBHBIX Y'Y /] y yuamuxcs ¢
PAC tpebyer HampaBIeHHOTO MEJAarOrH4eCKOr0 BO3JACHCTBUS KaK B YPOUHOMU, TaK
U BO BHEYPOYHOU JEATEJIBHOCTH YYalUXCs, 4 TAKKE€ B PaMKax KOPPEKLHMOHHOMU

paboThI.

YHuBepcaJbHbIE I03HABATE/IbHbIE 1eHCTBUSA
baszoevie nocuueckue oeiicmeus:
BBISIBIIATH W XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKK OOBEKTOB
(sBNIEHMI);
YCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMS JIJIS

000011IeHNs U CpaBHEHUS,
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BBISIBJIISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B pacCMaTpuBaeMbIxX (hakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCAIIUXCS K (U3HUUECKUM SIBJICHUSIM;

BBISIBIIATh TPUYUHHO-CJICICTBCHHBIC CBS3U TMPU H3YYCHHH (DU3NICCKUX
SABJICHUM M TPOLIECCOB; JIE€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEAYKTHUBHBIX H
WHIYKTUBHBIX  YMO3AaKIIOYEHUH, BBIBHUTATh TUIIOTE3BI O B3aMMOCBS3SIX
(bu3HUEeCKNX BEJINYUH;

CaMOCTOSITEJIbHO BBIOHMpATh CIOCO0 pelieHus y4eOHOM ¢u3ndecKon
3a7auyn  (CpaBHEHME HECKOJbKHX BAapHAHTOB peELIEHUs, BbIOOp Hauboliee
MOJIXOJISIIEr0 ¢ YI4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3zoevie uccnedosamenvckue oeiicmeusn:

UCIIOJIb30BaTh  BOIMPOCHI  KaK  HCCIE0BATEIbCKUM UHCTPYMEHT
MTO3HAHWSI,

IIPOBOJUTH M0 CAMOCTOSITEIBHO COCTABIIEHHOMY TUIaHY OIBIT, HECIIOXKHBIN
(U3UYECKHI KCIIEPUMEHT, HEOOJIBIITOE UCCle0BaHNe (PU3NUSCKOTO SBIICHHS;

OIICHWBATh Ha TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS MUJIH KCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yJibTaTaM
MIPOBEAEHHOTO HAOIOCHUS, OTIBITA, UCCIICTIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXE BBIABUTATH NPEAINONOXKEHUS 00 WX PAa3BUTUHA B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Paboma c unghopmayueit:

NPUMEHSATH Pa3IUYHBIC METOJbI, HHCTPYMEHTHI W 3alpOChI MPH TOUCKE U
orbope wuHbOpPMANMK WIM JaHHBIX C YYETOM TPEIJIOKEHHON ydeOHOM
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3ITUYHBIX BUIOB U (POPM TIPEICTABIICHHUS,

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJIbHYIO (GOpPMY  IPEACTABICHUS
nH(OpMAIM ¥ WUTIOCTPUPOBATH pEIIaeMble 3aadll HECIOXKHBIMH CXEMaMH,
JuarpaMMaMu, MHOM rpaduKoi U UX KOMOMHAIUSIMHU.

YHuBepcajbHble KOMMYHUKATHBHbIE 1eHCTBUS

Obwenue:.
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B XoAe oOcyxaAeHHs y4eOHOro marepuana, pe3yibTaToB J1abopaTOpPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIA€MOMl TEMbI U
BBICKA3bIBAaTh WJCH, HAICJICHHBICE Ha pEIICHHE 3a7a4d H TOJAepKaHue
0J1arokenaTe’abHOCTH OOIIEHUS; COTOCTABIIATh CBOU CYXKIEHUS C CYXKICHUSIMHU
JIPYTUX YIaCTHUKOBAHAIIOTA, 0OHAPYKUBATh PA3JIMUNEC U CXOJCTBO TIO3HUITHH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJUYHO MPEACTABIATh PE3YJIbTAThI BBHIIIOJHEHHOTO (PU3UYECKOTO OMBITA
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

Cosémecmnasn oeasmenvnocms (compyoHuuecmao):.

MOHUMATh W HWCIONB30BaTh  NPEHMYIIECTBA  KOMaHIHOM u
WHIVUBUYaIbHON paOOThI IPHU PELICHUU KOHKPETHON (PU3NYECKON TPOOIEMBIL;

NPUHUMATh 1I€JTM COBMECTHOW JIESITEIbHOCTH, OPTaHU30BbIBATh JCHCTBUS
Mo €€ JOCTHMKEHUIO: PaCIpeeIsIiTh POiaH, 00CYKIaTh MPOLECCHl U Pe3yJbTaThl
COBMECTHOM pabOThI; 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITIOJTHSTH CBOIO YacTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIPABJICHUIO U KOOPIAUHUPYS CBOM JCUCTBUS C JIPYTUMHU YJICHAMU
KOMaH/Ibl;

OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSTENIbHO C(OPMYITHPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHUSI.

YHuBepcajbHble peryJjsiTiBHbIE TeHCTBUS
Camoopzanuzayus:

BBISIBIIATH MPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIIHNX
JUTSI pereHust (PU3NYEeCKUX 3HAHUM;

OPUEHTHUPOBATKLCS B PA3TUYHBIX TOJIX0/1aX MPUHSTHS PElICHUN
(MHAMBUAYATBHOE, PUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUI TPYIIION );

CaMOCTOSTEIILHO COCTABJISITh AITOPUTM pelieHusT (PU3NIECKON 3a1auu UiTu
MJIaHa WCCICNOBAaHUS C YYETOM HMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh Mpe/jlaraeéMble BApUAHTHI PEIICHHI;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

Camoxonmpons (pehiexcusn):
JaBaTh aJICKBATHYIO OIICHKY CUTYyaIlMu U TMpeJjiarath Iiad e€ n3MEHEHNS,

OOBSACHATh MPUYUHBI JTOCTHKEHUS (HETOCTHXKEHMS) PE3yJIbTaTOB
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JESITENIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJIHEHHUS
(u3MYECKOro MCCIIEOBAHNUS HIIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
MU3MEHUBIINXCSA CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

IMouuoHaANbHBLIL UHMEIIEKM

CTaBUTH ce0s Ha MECTO JIPYroro uejoBeKa B XOJe CIopa WK AUCKYCCHUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYToro.

Ilpunamue cevs u opyzux:

pU3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHNN (PU3MUECKUX 3a/1ad WIN
B YTBEPKJICHUSIX HAa HAYYHBIE TEMbI U TAKOE K€ MPaBO APYIoro.

VY yuamuxcs ¢ PAC ¢ tpynom GpopMHUpPYIOTCS HABBIKM B3aUMOJCHCTBHS C
YYETOM IO3HMIUU JIPYTrOro M IJIUTEIBHOE BPEMS COXPAHSACTCS ATOLCHTPUYECKAs
no3UIMs B OOIEeHUH, NpuUcymas Oosiee MiaaleMy Bo3pacty. Jaxe ywammecs,
YIIOBJIETBOPUTEIBHO BJIAJICIOIIME TEXHUYECKOU CTOPOHOM oO1eHus,
3aTPYIHSIIOTCA B OLIGHKE HaMEpEeHUMH U TMO3UIMM TapTHEpa M TUOKOM
pearupoBaHUM Ha HW3MEHEHHS, BO3HUKILIME B cUTyauuu ooOmeHus. OcoOeHHO
cinoxHo y ywamuxcsi ¢ PAC ¢opmupyercss yMeHue paboTarth B TpyIIe H3-3a
CJIO’)KHOCTH 331a4M B3aMMOJICVCTBUSI OJJHOBPEMEHHO C HECKOJIBKUMH MapTHEpaMu
II0 COBMECTHOU JIE€ATEIIBHOCTH.

Hecmotps Ha TO, 4TO B OAPOCTKOBOM Bo3pacte y nereii ¢ PAC nossnsercs
MOTHBallUsI K OOIIEHUIO CO CBEPCTHHKaMH, O€3 CO3/laHus CleluaIbHO
OpraHM30BaHHOM NomoIM WKOIbHUKY ¢ PAC B opraHu3anuu MeXIMYHOCTHBIX
KOHTAKTOB U Pa3BUTHM HABBIKOB OOUIEHUSI CO CTOPOHBI MENaroroB, €ro

COOCTBEHHBIE JCHCTBUS MOTYT ObITh HEA()(PEKTUBHBIMU.

IIpeaMeTHBIE pe3yabTaThl

JlocTikeHue nmpeAaMeTHBIX pe3ysibTaroB oOydatromumuca ¢ PAC Ha aTane
oOy4eHHsI B OCHOBHOM IITKOJIC OMPEEISIETCS HHANBUAYATHHBIMA OCOOEHHOCTSIMH,
CBA3aHHBIMM KaK C OCOOCHHOCTSMHM TO3HABaTEIbHOW JIEATEIbHOCTH U

HCPABHOMCPHOCTBIO PAa3BUTUSA TICUXHYCCKHUX (bYHKHHﬁ, TaKk H COLHaJIbHBIM
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ONBITOM  AayTHYHBIX INKOJBHUKOB. IlodTOMy  mocTmkeHHME  IMpeIMETHBIX
Pe3yIbTaTOB KOHKPETHBIM yUYaIIUMCSl MOKET HE BCET/Ia COBMAIATh C BPEMEHHBIMHU
rpaHuIlaMU 00y4YEeHUS 10 TofaM 00yUCHHUSL.

7 KJ1ace

[IpenMeTHbie pe3ynbTaThl Ha 0a30BOM YypOBHE JOJDKHBI —OTpa)arb

c(hOpMHUPOBAHHOCTH Y 00YHAIOIIUXCS] YMEHHUIA:

UCIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE U  XHMMHUYECKHE  SIBJICHHUS,
HaOJI0/ICHNE, IKCIIEPUMEHT, MOJEINb, TUIOTE3a; CAUHUILI (DU3NYECKUX BEITUUYMNH;
aToM, MOJEKyJa, arperatHble COCTOSHMS BellecTBa (TBEpIOE, KUIKOE,
razoo0pa3Hoe); MEXaHMYEeCKOE [BI)KEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEMHOE), TPAEKTOPHSI, paBHOICUCTBYIOIAs CUII, ieopmariust (ynpyras,
IUIaCTUYECKasi), HEBECOMOCTh, COOOIIAIOIINECS COCYIbI;

paznuyath sBiaeHUs (AudQy3us; TEIIOBOE NBUKEHUE YAaCTHI] BEIIECTBA;
paBHOMEPHOE JBUKCHUE; HEPaBHOMEPHOE JBIDKCHHUE; WHEepIIHS,
B3aUMOJICMCTBUE TEJ; PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHON OChIO
BpallleHusI; Tepeaada JaBJCHUS TBEPALIMU TelaMH, >KUAKOCTAMH M Tra3aMu;
aTMocdepHOoe JaBieHUE; TUTaBaHUE Tell; MPEBPAIICHUS] MEXaHUYECKOW YHEPTUH)
0 ONHCAaHUIO MX XapaKTEPHbIX CBOWCTB H HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WYECKUX  SIBJICHUNA B
OKPYXKAIOIIeM MUpPE, B TOM 4ucie (U3NYECKUEe SBICHUS B MPUPOJIEC: MIPUMEPHI
JIBUKEHUS C PA3JIMYHBIMUA CKOPOCTSIMU B JKMBOU U HEXUBOU MPUPOJIE; NECUCTBUE
CUJIBI TPEHHUS B NPUPOJE U TEXHHUKE, BJIUSHUE aTMOCHEpPHOIO JaBJICHUS Ha
KUBOW OpraHW3M; IUTAaBaHUE pbIO, phIYArM B TEJE€ 4YEJIOBEKAa; MPU HTOM
NEepPEeBOJUTh NPAKTUUECKYIO0 3ajauyy B Yy4eOHYIO, BBIJICNATHh CYIIECTBEHHbBIC
CBOMCTBA/TIPU3HAKU (U3UYECKUX SIBICHHU;

OTHCHIBATh M3yUYCHHBIE CBONCTBA TE M (PU3UUYECKUE SIBJICHUS, HCTIOIB3YS
du3nueckue BENMYMHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBA, BPEMs, IYTh,
CKOPOCTb, CPEIHSIsl CKOPOCTh, CUJa YIPYTOCTH, CUJIa TSXKECTH, BEC Teja, CHUJia
TpeHUsi, AaBiieHHe (TBEPIAOTO TeNa, KUIKOCTH, Tas3a), BbITAJKUBAIOLIAs CHUJIA,

MexaHu4yeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PPHUIMEHT
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MOJIE3HOTO JIEUCTBUSI MEXAHU3MOB, KMHETUYECKAss U MOTEHIMAIbHAS dHEPTrus);
Opy ONUCAHUU TIPABWIBHO TPAKTOBATH (PUBMUYECKHI CMBICH HCIOIb3YEMBIX
BEIIMYMH, WX OOO3HAUCHUS W EAUHUILI (PU3NYECKUX BEIUYHH, HAXOIUTh
dbopMynbl, CBS3BIBAIOIINE JAHHYI0 (U3MYECKYI0 BEIMYUHY C JAPYTUMU
BEIMYMHAMH, CTPOUTH TpadUKH M3YYCHHBIX 3aBUCUMOCTEH (U3HUCCKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOIIECCHI,
WCTIONB3Ys MpaBujia CI0XKEHUs1 Cuil (BIOJb OAHOM mpsiMoit), 3akoH ['yka, 3aKoH
[Tackans, 3akoH ApxuMmesa, MpPaBUIIO paBHOBECHs pbyara (6JI0Ka), «30J0TOE
MPaBUJIO» MEXAaHWUKH, 3aKOH COXPAHEHMS MEXaHMYECKOW SHEpPruu; MpHU 3TOM
JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSICHATH (PU3UUYECKUE SIBJICHUS, TIPOLIECCHI U CBOMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCTE CUTYyalluil MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBHISBISATH
PUYUHHO-CJICICTBEHHBIC CBSI3M, CTPOUTh OOBsiICHEHHWE H3 1-2 JOTMYeCKHX
maroB c omopod Ha 1-2 Wu3yYyeHHBIX CBOWCTBA (DU3MUYECKUX SIBICHUH,
(bu3HUeCKNX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacuéTHple 3amadyd B 1-2 JEHCTBUA, HCMONB3YyS 3aKOHBI U
dbopmyiibl, B GOpMYJIbl U TPOBOJUTH PACUYEThl, HAXOJUTh CIIPABOYHBIE JaHHBIE,
HEOOXOMUMBIE JIJIST PEIICHHs 3aJ]lad, OLIEHMBATh PEATUCTUYHOCTH MOIYYEHHOU
(bu3uYECKON BEJIMUUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO pEIIUTh TPH TTOMOIIU
(bU3UYECKNX METOJIOB;, B OINHMCAHUU HCCIAEAOBAHUS BBIICISITH MPOBEPSIEMOE
MPEANoNoXKeHne (TUMOTE3y), pa3auvyaTh W HUHTEPIPETHUPOBATH MOTYUYEHHBIN
pe3yabTarT, HaXOJAWUTh OIMMOKKM B XOJE OMbITa, JeJaTh BBIBOJLI IO €ro
pe3yJibTaram;

MPOBOJIUTh OMBITHI MO HAOMIOACHWIO (U3WYECKUX SBJICHUA WU
¢u3nueckux CBOWCTB Te: (OPMYJIUPOBATH MPOBEPSIEMbIE MPENTONIOKEHUS,
coOupaTh YCTAHOBKY M3 MIPEIJIOKEHHOTO 000PYI0BaHMUS, 3aIMCHIBATH XOJ OIBITa
1 GOPMYIHPOBATH BHIBOBI;

BBINIOJIHATDh MPSAMbIE W3MEPEHMS] PACCTOSHUS, BPEMEHH, Macchl Teda,

0o0BbEMa, CHIIBI U TEMIIEPATyphl C HMCIOJb30BAHHEM aHAJIOTOBBIX U ITU(PPOBBIX
31



npuOOpOB; 3aMUCHIBaTh MOKa3aHUS NPUOOPOB C YUETOM 3aJaHHON abCONIOTHON
HOTPELIHOCTA U3MEPEHMUI;

MPOBOANTH HCCIEAOBAHNE 3aBUCIMOCTH OJTHOM (PM3MUECKON BETHMUUHBI OT
Apyroil C HCHOJb30BAaHUEM MPAMBIX H3MEPEHUN (3aBUCHMOCTH  IyTH
PAaBHOMEPHO JBHIKYIIETrOCS Tela OT BPEMEHU ABMKEHHUS TeENa; CHIIbI TPEHHUS
CKOJIbKEHUSI OT Beca Tela, KadecTBa OOpaOOTKM IOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CWJIbl TpPEHUS OT IUIOAAM CONPUKOCHOBEHUS TEJ; CHJIbI
YOPYTOCTH OT YJJIMHEHUS NPYXUHBI; BBITAIKUBAIOLIEH CUIBI OT 00bEMa
NOTPYKEHHOM 4YacTH Tela W OT IUIOTHOCTH MKUIKOCTH, €€ HE3aBHCHUMOCTU
OT IUJIOTHOCTU Tena, OT TIyOWHBI, HA KOTOPYIO MOTPY>KEHO TeJl0; YCIOBUU
IJIaBaHUs TeJl, YCIOBUWA paBHOBECUs pblyara M OJIOKOB); Y4YacTBOBAaTh B
IUIAHUPOBAHUU Y4YEOHOTO HCCIIEOBaHMsI, COOMpPATh YCTAHOBKY U BBIIOJIHATH
U3MEpPEHHUs], CcheAyd MNpeAJIoKEHHOMY IUlaHy, (UKCUPOBATh pE3yibTaThl
HOJTy4YE€HHOW 3aBUCUMOCTH (PM3NUYECKUX BEJIMYUH B BUE NMPEAJIOKEHHBIX TaOJINIL
U rpauKOB, J1e1aTh BHIBOJIBI 110 pe3yJIbTaTaM MCCIIEIOBAHMS;

MPOBOJIUTh KOCBEHHbIE HU3MEpPEHUs (PU3NYECKUX BEIMYMUH (TUIOTHOCTh
BELIECTBA XUAKOCTH M TBEPIOTO TENA; CHJIA TPEHMSI CKOJIbKEHHUS; J1aBJICHHE
BO3/lyXa; BBITAJIKUBAIOLIAS CHJIA, JCWCTBYIOIIAS HA NOTPYKEHHOE B JKUIKOCTH
Teno; KO0I(P(UIMEHT TO0JIE3HOTO JACHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS
OPEJIOKEHHON  MHCTPYKLUMHU: TPU  BBINOJIHEHWHM U3MEpPEHUil  cobupathb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAUEHUE HCKOMOW BEJIMYUHBI;

coOJII0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh NMPUHLHUIBI JACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, TUHAMOMETp, COOOIIAIOIIMECS COCYIbl, OapoMeTp, phlyar,
MOJIBWKHBIM M HETOJBUKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;

XapaKTepU30BaTh  IPUHLUIBI  JEHCTBUS ~ M3YYEHHBIX  NPUOOPOB
U TEXHUYECKHMX YCTPOWCTB C ONOPOM HA HMX oOnucaHus (B TOM YHCIIE:
MOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, TMAPABIMYECKHI MpPEcC, MaHOMETD,
BBICOTOMEp, INOPIIHEBOM HACOC, apeoOMETp), MCIOJb3ys 3HAHUS O CBOMICTBax

(¢uznyecKux ABIEHUN 1 He0OX0aUMBbIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
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IPUBOIUTH IPUMEPDbI/HAXO/IUTh uH(pOpMaIUIO 0 npuMepax
PAKTUYECKOTO HCIONb30BaHUA (U3MUYECKUX 3HAHUW B TOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTH MpU 00pallleHnu ¢ MPUOOpPaMH U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHMS 3J0POBbSI M COOJIOJIEHHUS HOPM HKOJOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOUIEH CPEJIE;

OCYIIECTBJISAITh OTOOpP HMCTOYHUKOB HH(MOpMmanuu B cetd HWHTepHeT B
COOTBETCTBUM C 3aJaHHBIM MOHMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLINUXCS
3HAHUU W MyTEM CPABHEHUS PA3IMYHBIX UCTOYHUKOB BBIJEISATH MH(POpMAIIHIO,
KOTOpasi ABJISIETCS MPOTUBOPEUUBOM UM MOXKET OBITh HEJJOCTOBEPHO;

UCIIOJI30BATh MPHU BHITIOJIHEHUH YUYEOHBIX 3a/IaHU HAYyYHO-TIOMYJISIPHYIO
nuTeparypy GU3MYECKOTo COJep KaHusl, CIPAaBOYHBIE MAaTEpUAIIbI, PECYPChl CETH
WNutepHer; BianeTh NMpuéMamMu KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(GOpMAaIUU U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKUE MUChbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(GOpMaAUU (PU3HUECKOTO COAEPKaHUs, B TOM YHUCIIE
nyOJUYHO JeNaTh KpaTKuEe COOOIIEHUSI O pe3ysbTaTaxX MPOEKTOB WM YYCOHBIX
WCCJICOBAHNM; MPU 3TOM T'PAaMOTHO MCIIOJb30BATh HU3YYEHHBIM TMOHSITUHHBINA
amnrmnapar Kypca (pU3MKHu, CONPOBOXK/IATh BHICTYIIJICHUE MPE3EHTAIIUECH;

IpY BBIMOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEIOBAHUN pacHpe/esTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUM C ITOCTABJICHHBIMU 3aJ]a4yaMU, CIEIUTh 3a
BBINIOJTHEHUEM ILIaHAa JACWCTBHUH, aJeKBaTHO OIICHMBATh COOCTBEHHBINM BKJaJ B
NEeATEeIbHOCTh TPYIIbI; BBICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE,
YUYHUTHIBAsi MHCHUE OKPY>KAIOITUX.

8 ki1acce
[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKaTh
c(OPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHU:

UCIIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBHKCHUE
aTOMOB U MOJIEKYJI, arperatHbleé COCTOSHHUS BEIIECTBA, KPUCTALIMYECKUE U
amop(HBIC Tena, HACHIIEHHBI W HEHACHIIIEHHBIM Map, BIAXHOCTh BO3YXa;
TEMIIEPATYpa, BHYTPEHHSS DJHEPTHs, TEIUIOBOM [IBUTaTENb; DSJIEMEHTapHbIN
ANEKTPUUYECKUN 3apsifl, BJIEKTPUYECKOE TMOoJie, MPOBOAHUKH W JIUDJICKTPUKU,

IMOCTOSIHHBIN BHCKTpI/I‘ICCKI/Iﬁ TOK, MaroHuTHOC I1I0JIC,
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paziuuath SBJICHUS (TEIUIOBOE pacIIMpeHHE/CxKaThe, Terionepeaaya,
TEIJIOBOE pPAaBHOBECHE, CMauyMBaHWE, KalWUIAPHbIE SBJICHUS, HCIApEHHUE,
KOHJICHCAIUs, IUIaBJIEHUE, KpUCTauM3anus (OTBEpJEBAaHUE), KUIICHHUE,
Terionepeaadya (TEIJIONPOBOHOCTh, KOHBEKIIMS, H3JIyUYCHHE); SJICKTpHU3aIUs
TeJ, B3aUMOJICUCTBUE 3apsifoB, ACHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICICTBUE MArHUTOB, JEWCTBME MArHUTHOTO TOJA Ha
IIPOBOJHUK C TOKOM, DJICKTPOMArHWUTHAs WHIYKIMSI) TI0 OIMCAHHIO HX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
bu3nuecKoe sSBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpY)KalollleM MHpe, B TOM uucie (Qu3nueckue SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHHE W KAlWJUISIPHBIE SIBIICHUS B PUPOJE, KPUCTAIIBI B
npupone, wuznydeHue CoJiHIIA, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3bI,
oOpa3zoBaHMe pOChI, TyMaHa, MHEs, CHETa; dJIEKTpUUYECKHEe SBJICHUS B aTMocdepe,
AIIEKTPUYECTBO JKMBBIX OPraHU3MOB; MAarHUTHOE TOJIE 3eMJIu, Apeld MoocoB,
pOJIb MarHUTHOTO TIOJS IS >KU3HU Ha 3emJie, MOJIIPHOE CUSHHUE; TPU ITOM
NEPEBOJIUTh TMPAKTUYECKYIO 3aJadyy B Y4YeOHYI0, BBIICIATH CYIECTBEHHbBIC
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHUIA;

OTNUCHIBATh U3YYCHHBIE CBOMCTBA T U (PU3UYECKUE SBJICHUSI, UCTIOJIb3YS
du3nueckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEpPrusi, KOJIMYECTBO
TEIJIOThI, YJedbHas TEIIOEMKOCTh BEIIECTBa, YJedbHas TEIloTa IUIaBJICHUS,
yAelibHasl TEIUIoTa MapooOpa3oBaHusl, yJeidbHas TEIJIoTa CrOpaHHs TOILJIMBA,
KOO PUITMEHT TMOJE3HOTO JACHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIbHAS
BJIQXXHOCTh BO3/yXa, OJEKTPUYECKUM 3apsi, Cujla TOKa, DIJIEKTPUYECKOE
HalpsyKeHUE,  COMPOTUBIICEHHE  MPOBOJAHUKA, YACJIBHOE  CONPOTUBIICHUE
BeIleCTBa, paboTa W MOIIHOCTh DJIEKTPUYECKOTO TOKA); TPH OMUCAHUU
NpPaBWJIBbHO TPAKTOBAaTh (PU3MYECKUNA CMBICT  HCMOJB3yeMbIX  BEJIHUYHH,
0003HaueHUs W EOUHUIEI (U3WYECKUX BEIUYWH, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3WYECKYIH0 BEJIMYMHY C JAPYTUMU BEJIUYMHAMU,
CTPOUTH TpapUKK U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,

HCIIOJIB3YsI OCHOBHBIC  ITIOJIOXKCHHA MOJ'IeKy.TISIpHO-KI/IHGTI/I‘ICCKOI\/'I TECOPHUHU
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CTPOEHMsI BEUIECTBA, MPUHIMUI CYNEPHO3ULMUA MOoJed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHus 3apsjaa, 3akoH Oma A ydacTka LENu, 3aKOH
Jbkoynsa—JleHna, 3aKOH COXPAaHEHHUs JHEPIMH; IPH 3TOM JaBaTb CIIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3aIIUCBHIBATH €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UYECKUE MPOLECCHl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMd MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
OPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE M3 1-2 jornyeckux
maroB ¢ omopod Ha 1-2 wu3ydyeHHBIX CBOWCTBA (UBUYECKUX SBIICHUH,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3adaud B 2-3 JEHCTBUS, HCHOJb3Ys 3aKOHbI U
(opMyIbl, CBSI3bIBAIOIINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS
3a/lauyM 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIABIIATh HENOCTATOK JAHHBIX IS
pelleHusl 3aJauyd, BbIOMpaThb 3aKOHbI M (OPMYJIbI, HEOOXOAMMBIE ISl €€
pelieHus, NPOBOAUTh pacuy€Tbl W CpPAaBHHUBATh IMOJIYYCHHOE  3HAUYCHHE
(u3ryecKoi BETNUMHBI C U3BECTHBIMU JIAHHBIMU;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOIIU
(U3MUECKMX METONOB; UCIOJIb3ys OINUCAaHUE HCCIEAOBAHUS, BBIICIAThH
IPOBEPSAEMOE MPEANOIIOKEHNE, OLIEHUBATh MTPABUIIBHOCTD MOPSAAKA MIPOBEACHUS
UCCJIEI0BAHMS, I€TaTh BBIBOJIBI;

MPOBOJUTH OMBITBI 1O HAOMIOACHHIO (U3MYECKUX SBJICHUA WIIU
(¢u3nyecKkux CBONCTB Ten (KaNmWULSIPHbIE SBJICHUS, 3aBUCUMOCTb JaBJICHUS
BO3gyxa OT ero  oObéma,  TeMmIepaTrypbl;  CKOPOCTH  IIpolecca
OCTBbIBaHUS/HArPEBaHUS MPHU U3IYYEHUH OT IIBETa M3Ty4arollei/moriomaromen
MTOBEPXHOCTH; CKOPOCTh HCIApPEHUsi BOABI OT TEMIEPATypbl >XHUAKOCTH U
wiomaau €€ MOBEpPXHOCTH; JJEKTpU3alMs Tel W B3aUMOJEHCTBHE
ANEKTPUYECKUX  3apsioB;  B3aWUMOJCHCTBHE  IOCTOSIHHBIX ~ MarHuTOB,
BU3yaJIM3allisl MArHUTHBIX TIOJIEW TMOCTOSIHHBIX ~ MAarHUTOB;  JIEUCTBHUSA
MarHuTHOTO IOJIsI HA MPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA
AIIEKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (pOpMYyIUpPOBaThH  IMPOBEPSEMBIC
IPEINOJIOKEHUS, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOrO 000pYAOBAHUS;
OTHCHIBATh XOJI OMbITa U (POPMYITHPOBATH BHIBOABI;

BBIIIOJIHATD IIPpAMBIC HU3MCPCHUA TEMIICPATYPHhI, OTHOCHUTEJIBbHOM
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BJIQXXHOCTU BO3/yXa, CHJIbI TOKA, HAMPSIKEHUS C UCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpOB M JaTYUKOB (PU3MYECKUX BEJIWYWH; CPaBHUBATH pPE3YJIbTaThl
M3MEPECHHN ¢ YIETOM 3aJJaHHOM aOCOTIOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEJIMYUHBI OT
JIPYroi ¢ MCHOJB30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTUBIICHUS
MPOBOAHUKA OT €ro JUIMHBI, IUIOHMIAAU MONEPEYHOTO CEUEHHUS] M YNEJIbHOTO
CONPOTHUBJICHUS BEIlIECTBAa MIPOBOJHUKA; CHIIBI TOKA, UYIIETO Yepe3 MPOBOIHUK,
OT HampsDKEHUs] Ha TMPOBOJHHUKE; HCCIEIOBAHUE IMOCIEAOBATEIBLHOTO W
MapajyieIbHOrO COEJUHEHUM NPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE,
coOUpaTh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEIYsl MPEAJIOKEHHOMY TUIaHY,
dbuKcUpoBaTh pe3ysbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BHJI€ TaOIMI] U
rpaduKoB, JeNaTh BHIBOABI IO pe3yIbTaTaM UCCIEI0BAHMUS;

IPOBOJUTh KOCBEHHBIE HU3MEpPEHUS (PU3NUYECKUX BEIUYUH (yIeibHas
TEIJIOEMKOCTh BEIIECTBA, COMPOTUBIICHHE MPOBOJHUKA, paboTa W MOIIHOCTH
AIEKTPUUYECKOTO TOKA): TUTAHUPOBATH U3MEpEHUs, coOupath
AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEAysl TMPEIJ0oKEHHONM WHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMYUHBI,

coOI0/1aTh NMpaBUiia TEXHUKUA 0€3011aCHOCTH TpHU paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh TMPUHIUIBI  JEHCTBUSA HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HAa WX OMHUCAHUS (B TOM YHCIIE: CHUCTEMa
OTOIUICHHS JOMOB, THTPOMETp, NapoBas TypOWHA, aMIIEpMETP, BOJBTMETD,
CUETUMK  DJICKTPUYECKOM  DHEPTUH,  DAJICKTPOOCBETUTEIBHBIE  MPHUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AJIEKTPUYECKHUE
NpeAOXpPaHUTENN; JJICKTPOMArHUT, OJJEKTPOABUTATENIb TOCTOSHHOTO TOKA),
UCTIONIB3Ysl 3HAHUS O CBOWCTBaX (DM3MYECKUX SBICHUA U HEOOXOJMMbIC
du3nyuecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTENbHBIC
mpuOOpPHl IO CXEMaM W CXEMAaTUYHBIM PHUCYHKAM (KHJIKOCTHBIH TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHus,
ANIEKTPOCKOI, PEOCTaT); COCTABJIATh CXEMbl JJIEKTPUYECKUX Lemnel ¢

IMOCJICAOBATCIIbHBIM M TAPAJUICIIbBHBIM COCJIMHCHUCM JBJICMCHTOB, pa3jinvas
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YCIIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1ETIEH;

IPUBOIUTH IPUMEPbI/HAXOJIUTh uH(dOpMaIUIo 0 npuMepax
MPAKTUYECKOTO HMCIOIb30BaHMs (DU3MYECKUX 3HAHWA B TOBCEAHEBHOU KU3HU
JUTsl o0ecriedeHus: 6e30MacHOCTH MpU 0OpaIIeHUH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbSl U COOJIIONEHHS HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPYKAIOLIEH CPENE;

OCYIIECTBJIATh MOUCK HH(OpMaLUU (UIUYECKOTO COACpPNKAHUS B CETU
NuTepner, Ha OCHOBE UMEIOIMXCS 3HAHUA W NOYyTEM  CPaBHEHUSA
JIOTIOJTHUTEJIBHBIX HUCTOYHUKOB BBIJICTSATh HMHPOPMAIIMIO, KOTOpas SBISETCA
MPOTUBOPEUYUBOMN HIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BATh MPHU BHITIOJIHEHUU YUYEOHBIX 3a/IaHU HAYyYHO-TIOMYJISIPHYIO
TUTEPATypy (PU3UUECKOro COAECpPKaHUA, CIPABOYHBIE MAaTEPHAIIbI, PECYPCHI CETU
WNurtepHeT; BiageTs npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHUs
“H(pOpMaIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIE NMHUCHMEHHBIE U KPATKHE YCTHBIC COOOIICHWS,
00006111ast HOOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COMEpKAHUS,
B TOM u4Hcie MyOJWYHO TPEACTaBIATh PE3yJdbTaThl MPOEKTHOW WU
HCCIIEIOBATENIbCKON  IEATENIBHOCTH; IPU 3TOM TIPaMOTHO MCHOJIB30BAThH
W3YYCHHBIM MOHATUWHBIN anmapar Kypca (GU3uKH, COMPOBOXKAATh BBICTYIIJICHUE
MpE3CHTAIUEN;

MPU  BBITIOJIHEHWN YYEOHBIX TIPOEKTOB M HCCIEIOBAHUN (PU3NUECKUX
IPOLIECCOB  pachpelensiTh O00S3aHHOCTH B TpyNmne B COOTBETCTBUHM C
NOCTaBJICHHBIMHM 33JJa4aMH, CJICAWTHh 3a BBINOJHEHHEM IUIaHA JCHUCTBUU U
KOPPEKTUPOBAaTh €ro, aJaeKBaTHO OIICHWBaTh COOCTBEHHBIM BKJIAJ B
NEATEIbHOCTh TPYMNINbI; BBICTpPAMBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHUE,
MIPOSIBJISISt TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

9 kaacce
[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI — OTpaXkaTb
c(hOpPMHUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHHUIA:

UCIIONb30BaTh MOHATHSA: CUCTEMa OTCY€Ta, MaTepUAIbHAs TOYKa,
TPACKTOpHs, OTHOCHUTEIHLHOCTh MEXAaHMYECKOTO JBIDKEHUA, AchopMarivs

(ympyrasi, IJIacTU4YecKasl), TpEHHEe, LEHTPOCTPEMUTEILHOE  YCKOPEHHE,
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HEBECOMOCTb U IMEPErpy3KH; LIEHTP TSKECTU; a0COJIOTHO TBEPIOE TENO, UEHTP
TSKECTHU TBEPJOTO TeJla, PABHOBECHE; MEXAHUYECKUE KOJIeOaHUs U BOJIHBI, 3BYK,
uH(ppa3ByK u YIBTPa3BYK; 3JIEKTPOMArHUTHBIE BOJIHBI, 1IKasia
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb MU JAJIbHO30PKOCTb, CIIEKTPHI
UCIyCKaHWsl W TMOTJIOUIEHUs; aibda-, 0eTa- M TraMMa-u3IIyuyeHUsi, H30TOIIbI,
sIEpHAast DHEPIeTUKA;

pa3nuyaTth SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENWHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPAMOJIUHEHHOE IBUKEHUE, CBOOOIHOE IaJIEHNE
T€J, PABHOMEPHOE JBIKEHHE [0 OKPYXKHOCTH, B3aUMOJEHUCTBUE  Tell,
pEakTHUBHOE  JBWKEHUE, KojeOaTenpHOE  JBI)KEHHE  (3aTyxarolue |
BBIHY’KJICHHbIE KOJIEOaHMsI), pE30HAHC, BOJTHOBOE JIBHJKEHHE, OTPAKEHHUE 3BYKA,
IPSAMOJIMHENHOE PACHPOCTPAHEHUE, OTPAKEHUE U INPEIOMIICHUE CBETA, IOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B CIIEKTP M CIOKEHUE
CIIEKTPAJIbHBIX IIBETOB, JIMCIEPCUSA CBETA, €CTECTBEHHAs pPaAlOaKTUBHOCTb,
BO3HHKHOBEHUE JIMHEHYATOro0 CHEKTpa H3JIy4eHHs) II0 ONMCAaHUI0 HX
XapaKTEpHBIX CBOWCTB W HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JTaHHOE
busnueckoe sSBICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (U3MUECKUX SIBJIEHUH B
OKpYXaroleM MUpe (B TOM 4ucie PU3NYECKUE SABJICHHS B MPUPOJIE: MPUIUBBIN
OTJIUBBI, JBWKEHHE IUIaHET COJHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE
KUBBIX OpPraHW3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,
CEHCMMYECKHE BOJIHBI, LYHAMH, 3XO, LBE€TAa TEJ, ONTHYECKUE SIBICHUA B
npupoae, OHOJIOTUYECKOe JEWCTBHE BHUAMMOIO, YyIbTPadUOIETOBOIO U
PEHTI€HOBCKOTO M3JIy4YE€HHI; €CTECTBEHHBIN paIuOaKTUBHBIA (POH, KOCMUYECKUE
Jy4d, PAJAMOAKTUBHOE W3JIy4YEHME IIPUPOJHBIX MHHEDPAJIOB; JCHCTBHE
PaAMOAKTUBHBIX HM3JIYyYEHUH HA OpPraHU3M 4YeJOBEKa), MPU 3TOM NEPEBOJUTH
[IPAKTUYECKYIO 3ajauy B y4eOHYI0, BBIJICIIATH CYLIECTBEHHBIE
CBOMCTBa/MpU3HAKH (PU3UUECKUX SBICHUII;

OTHCHIBATh U3yYEHHbIE CBOMCTBA TeNl U (U3NYECKUE SBICHHS, UCIIONIb3YS
¢u3znyeckue BeNUYMHBI (CpeOHSIi M MIHOBEHHass CKOPOCTh Teja IpHU
HEPaBHOMEPHOM JIBMKEHUU, YCKOPEHUE, [IEPEMELLICHUE, ITYTh, YIJIOBas CKOPOCTb,

Cuijia TpCHU:A, Cujia YIIPYIroCTH, Cuia TAXKECTHU, YCKOPCHHUC CBO6OI[HOI‘O nmaacHusl,
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BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHUYecKas paboTa M MOILHOCTbD,
NOTEHIMANbHAs JHEPrusl Tela, MOJHATOTO HaJ IOBEPXHOCTBIO 3E€MJIH,
MOTEHI[MAIbHAS SHEPIUsl CXKAaTOM MpPYKWHbI, KUHETUYECKash SHEpPrus, IOJHas
MEXaHUYECKasi JHEPIUsl, IEPUOJ U YaCTOTA KOJeOaHuM, IIMHA BOJIHBI, IPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENb MPEIOMIIEHUS CPEbI); MpU
ONHCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICT UCHOJB3YEMBIX BEJIMYMH,
0003HaUeHUA M €AMHULBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYJIbI,
CBA3BIBAIOIIUE TAHHYIO (PU3HYECKYIO BEJIMUMHY C IPYTUMU BETUYHMHAMU, CTPOUTD
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBIEHUS M MPOLECCHI,
MCIIOJNIb3Ysl 3aKOH COXPAHEHHS YIHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIUI
CYNEPIIO3ULIMA CHWJI, IPUHIMI OTHOCUTENbHOCTH ['anmies, 3akonsl HproTOHA,
3aKOH COXPAaHEHHs HUMIIYJIbCA, 3aKOHBI OTPAXKEHUS M IPEJIOMIICHUS CBETa,
3aKOHBI COXPAHEHUs 3apsA0BOTO M MAaCCOBOIO YHCEN MPH SIEPHBIX PEAKLUAX;
OpU 3TOM JaBaTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U 3alHChIBaTh €ro
MaTeMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (U3UYECKUE MPOLECChl W CBOICTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyalUld IPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHWE M3 2—3 JIOTUYECKUX
IaroB ¢ ONoOpoil Ha 2-3 U3YYCHHBIX CBOMCTBA (U3HUECKUX SBJICHHM,
($u3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3amaud  (omMparolmuecs Ha cucteMy u3 2— 3
YpaBHEHUI), HCIONIb3YS 3aKOHbI W (OPMYJIbl, CBS3BIBAIOIINE (UINUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3aJa4M 3allMChIBATh KPATKOE YCIIOBUE,
BBISIBJISITh HENOCTAIOLIME WM M30BITOUYHbIC JIaHHBIE, BHIOMPATh 3aKOHBI U
(GopMyiibl, HEOOXOAWMBIE MaJIsi PEIIeHUs, MPOBOAMTH pacdy€Tbl U OLICHHUBATH
PEATMCTUYHOCTD MOIYYEHHOIO 3HaYEHUS] PU3NUECKON BETUUHHBI,

pacrmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXXHO PELIUTh MpPU MOMOIIH
(¢u3nYeCKuX METOJOB; HCIHOJB3ys OMHCAHME HCCIEAOBAHUSA, BBIICISTDH
IPOBEPSIEMOE MIPEIOJIOKEHNE, OLIEHUBATh IPABUIBHOCTD MOPSJIKA IPOBEICHUS
WCCIIEIOBaHMsI, JeNIaTh BHIBOJBI, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOMIOICHUHN U

OIIBITOB,
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IPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (U3UYECKUX SIBJICHUN WU
¢u3nYecKuX CBOWCTB Tel (M3y4CHHE BTOpPOro 3akoHa HbpIOTOHA, 3akoHa
COXpPaHEHUs SHEPTUH; 3aBUCUMOCTbH MEepHo/ia KoieOaHU MPy>KUHHOTO MasiTHUKA
OT MAacChI TPy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT aMILTUTY bl MAJTbIX
KojeOaHui; MPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pa3joKeHHe Oenoro
CBETa B CIIEKTP; M3yYEHUE CBOMCTB M300paKCHHsI B INIOCKOM 3€pKaJie U CBOWCTB
M300paKCHHUs TpEAMETa B COOMpAloNIe IJMH3e;, HAOJIOJCHHE CIUIONIHBIX H
JMHENYaThIX CIEKTPOB W3IYUYEHUS): CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3
U30BITOYHOTO HAbOpa 000pyAOBaAHMUS;

OIMCHIBATH XOJI OTIBITA U €TI0 PE3YJIBTATHI, (HOPMYIUPOBATH BHIBO/IBI;

IPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX HU3MEPEHUH, Ompenensis
CpellHee 3HaUeHHE U3MepseMOl BeIMYUHBI ((POKYCHOE paccTosiHhE coOMparomei
JIUH3bI1); 000CHOBBIBATH BHIOOP CIIOCO0A M3MEPEHUS/U3MEPUTEIHHOTO MPUOOPa;

MPOBOANWTH HCCIIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUN (3aBUCHUMOCTh MYTH OT BPEMEHU TpHU
PAaBHOYCKOPEHHOM JIBMKEHUHM 0€3 HayalbHOW CKOPOCTH; TepHojia KoseOaHui
MaTeMaTHYeCKOT0 MAasTHHKA OT JUIMHBI HUTH; 3aBUCUMOCTH YTJIa OTPaKEHUS
CBETa OT yIJIa MAJCHUSl W yrja MPeIOMIICHUS OT yriia MaJieHus): TUTAaHHUPOBATh
HCCIIEIOBAaHNE, CaMOCTOSTENbHO  coOMpaTh  YCTaHOBKY,  (DUKCHpOBATh
pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (PM3NYECKUX BEIMYMH B BUAC TAOJIHIl U
rpaduKoB, JAeNaTh BHIBOABI IO pe3yIbTaTaM UCCIICIOBAHMUS,

IIPOBOJUTh KOCBCHHBIC W3MEPCHHS (U3MYECKUX BEIMYUH (CPEIHSA
CKOPOCTh W YCKOpPEHHE Tejla NpPH PABHOYCKOPEHHOM IBHKCHHH, YCKOpPEHHE
CBOOOTHOTO TAJCHHUS, )KECTKOCTh MPY>KUHBI, KOADPHUITMEHT TPEHUS CKOJBKEHUS,
MexaHu4yeckas paboTa W MOIIHOCTh, dYacToTa U TEpUOA  KoJIeOaHHi
MaTeMaTUYeCKOr0 U MPYKMHHOTO MasTHUKOB, ONTHYECKAas CUjia COOMparoIen
JUH3BI, PAJUOAKTUBHBIN  (OH): IJIAHUPOBATh  HM3MEPEHHs;  CcoOupaTh
OKCIIEPUMEHTAJIbHYI0O  YCTAHOBKY ¥ BBINIOJNHATH  M3MEPEHHS,  CIEIYs
MPEIIOKCHHOW MHCTPYKIINH; BBIYUCIISTH 3HAUCHUE BETUMYMHBI M aHATTM3UPOBATH
MIOJTyYeHHBIC PE3YIIbTAThI C YIETOM 3aJaHHOMN MOTPEITHOCTH U3MEPECHHUI;

COOIOIATh MpaBuiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM

000py1I0BaHUEM;
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pa3iauyaTh OCHOBHBIE IPU3HAKU M3YUYEHHBIX (QU3NYECKUX MOJEIEH:
MaTepuaibHas TOYKa, a0COJIOTHO TBEPAOE TENO, TOUEUHBIM MCTOYHHMK CBETA,
Jy4, TOHKas JIMH3a, IUIAHETapHas MOJAEIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO
A1pa;

XapaKTEepHU30BaTh IPUHLMUIIBI JEHCTBUA M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha UX ONHMCAHMs (B TOM YMCIE: CHUAOMETD,
JaTYUKU TIOJIOKEHUS, PACCTOSHUSI U YCKOPEHHMs, paKeTa, 3XOJOT, OYKH,
MepucKon, Qoroanmnapar, ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOI, J03UMETP,
KaMepa Buiibcona), ucnonb3ys 3HaHHUA O CBOMCTBaxX (U3WYECKUX SIBICHUN U
HE00X0AUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKU HM3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOIECCOB IPU
pElIeHNN Yy4yeOHO-IPAKTHUUECKUX 3aJ]ady; ONTHUYECKHE CXEMbl Ui MOCTPOCHMS

M300paKeHUM B TUIOCKOM 3€pKajie U COOMparoIiel JINH3E;

OPUBOJAUTH  NPUMEPHI/HAXOAUTh  HMHOpPMAIMIO O npumMepax
MPAKTUYECKOTO HCIOJIB30BaHUs (PU3NYECKUX 3HAHWA B TMOBCETHEBHOW >KWU3HU
1 obecriedeHust 0e30MacHOCTH Ipy 00pallleHnu ¢ IpuOopaMu U TEXHUYECKUMU
yCTPOMCTBAMH, COXpPAHEHHs 3J0POBbSI M COOJIOACHHUS HOPM HKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBIIATh MOUCK HHGOpMalUU (PU3NYECKOTO COJEPKaHUS B CETU
WuTepHeT, caMocTosITeNbHO (POPMYIHPYsT TOUCKOBBIN 3ampoc, HAXOAUTh MYTH
OTIpe/ieNIeHUs JOCTOBEPHOCTH MOTyUYeHHOW NH(DOPMAIIUK HA OCHOBE MMEIOIIIMXCS
3HaHUU U TOTIOJHUTEIbHBIX HICTOYHHUKOB,

MCTIOJb30BaTh MPH BBIMOJIHEHWN YYE€OHBIX 33JaHUil HAYyYHO-TIOMYJISPHYIO
TUTepaTypy GU3HUECKOTO COACPIKAHMsI, CIIPABOYHBIE MAaTEPHAIIbI, PECYpPChI CETH
WuTepHer; BrnajeTh NpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, NMPeoOpa3oBaHMs
nH(}OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE IUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
nH($OPMaLIMU U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COJACPIKAHUS, MTyOIUIHO
MPEJICTaBIATh PE3YJbTAaThl MPOEKTHON MM MCCIEA0BATEIbCKOM ACSITENIbHOCTH;

npu 3TOM TIPaMOTHO HCIIOJIB30BATH H3y‘l€HHBII>i MOHSTUHMHBIN alapar
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u3ydyaemoro paszena (U3MKA U CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTaluen
C Y4ETOM 0COOCHHOCTEN ayAUTOPUU CBEPCTHUKOB.

10 kaacc

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI — OTpPa)karh
c(OpMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

MPOBOJUTh  HCCIEJOBAaHUE 3aBUCUMOCTEH  (DU3MYECKUX BEIUYMH C
WCITOJIb30BAaHUEM TMIPSMBIX HM3MEPEHUH (3aBUCHMOCTH IyTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadyallbHOM CKOpPOCTH; TepHoja KoJeOaHHit
MaTEeMaTHYECKOT0 MasTHUKA OT JUIMHBI HHUTH; yria OTPaKEHUS CBETa OT yIJia
NaJieHus], yriia IpeJIoMJIEHHUs OT yIJa MaJeHuss CBETOBOTO JIy4a): CAMOCTOSITEIbHO
coOupaTh YCTaHOBKY, (UKCHpOBATh pe3yJbTaThl IOJYYEHHON 3aBHUCHUMOCTU
bu3nYecKuX BEIWYUMH B BUAE TaOMUIl W TrpaduKOB, JeiaTh BBIBOABI IO
pe3yibpTaTaM HccieloBaHUs (MIPU HAJIMYUA BO3MOXKHOCTH WJIM TMPOBOJMTH
BUPTYyaJIbHBIE JTA00paTOpHBIE PAOOTHI);

MPOBOJUTH KOCBEHHBIC M3MEpPEHUS (U3NUECKUX BEIMYUH  (CpeaHssA
CKOpPOCTb M YCKOPEHHE Tejla NpU PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE
CBOOOJHOTO TAJIEHUs, )KECTKOCTh MPYXUHBI, KOA(D(DHUIIMEHT TPEHHS CKOJIBXKCHUS,
MexaHudeckas paboTa HM  MOIIHOCTb, YacToTa M MEpuoja  KoJeOaHHit
MaTeMaTUYeCKOro W  MPYKUHHOTO  MAasTHUKOB, (DOKYCHOE€  PaCCTOSIHHE
coOuparolel JUH3bl, PaAUOAKTUBHBIN (DOH): MIAHUPOBATh U3MEPEHUS; COOUPaATh
HKCIIEPUMEHTATILHYIO YCTAaHOBKY, CJIEIYS MPEIIOKEHHON HHCTPYKIIMH; BEIYUCIIATD
3HaYCHHE BEJIMYMHBI W aHAJIN3UPOBATH TMONYYCHHBIE PE3YNbTAaThl C YYETOM
3aJIaHHOM MOTPEITHOCTH M3MEPEHUH (ITPU HAJIMYUU BO3MOXKHOCTH WJIH TTPOBOJMTH
BUPTYyaJIbHBIE JTA0OpaTOpHBIE PAOOTHI);

coboaTh MpaBwia 0€30MacHOro TpyAa IMpu padboTe ¢ JabopaTOpHBIM
oOopynoBanueM (TIpy HAIMYUU BO3MOXKHOCTH WM TPOBOJUTH BUPTYaJIbHBIC

nabopaTopHbIe pabOThI);

pas3jindyaTb OCHOBHBIC IIPHU3HAKHM HM3YUYCHHBIX (i)I/ISI/I‘ICCKI/IX MOHeﬂeﬁI
MaTcpuajibHass TOYKa, a0COJIFOTHO TBEPAOC TCJIO, IINIAHCTAapHas MOJCJIb aToMa,
HYKJIOHHas MOJCJIb aTOMHOI'O d1pa,

XapaKTepu30BaTh  MPUHLMIBI  JEUCTBUS  M3YYEHHBIX MPUOOPOB U
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TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMUCaHUs (B TOM YHCIIE CIHIAOMETD,
JATYUKU TOJIOXKEHUsI, PACCTOSIHUS U YCKOPEHUSI, PAKEThI, IXO0JIOT, OUYKH, IEPUCKOTI,
doToamnmapat, BOJIOKOHHAsI ONTHKA, CIIEKTPOCKOII, JO3UMETpP, KaMepa BuibcoHa),
UCIIOJIb3Ysl 3HAHUSA O CBOWMCTBaX (PU3MYECKUX SBICHUH UM HEOOXOIUMBIE
bu3ngecKue 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH H3YyUYECHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MNPUOOPOB M TEXHOJOTMUECKHX IPOLIECCOB TPH
pelieHnd y4eOHO-PAKTHYECKUX 3a/ayd; ONTUYECKHUE CXEMbI [JIsi TOCTPOCHMUS
M300paKEHUI B IJIOCKOM 3€pKajie M COOMpArOIIei JINH3E;

MPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOJIb30BaHUS (DU3NUECKUX 3HAHUH B
MOBCEIHEBHON KU3HU JUIsi oOecrieueHus: Oe30MacHOCTH TpU OOpallleHUH C
npubopaMu U TEXHUYECKHUMH YCTPOMCTBAMH, COXpaHEHUS 370pOBbI WU
COOJTIO/ICHUS HOPM KOJIOTUYECKOTO MTOBEJICHUSI B OKPY>KaIOIIEH cpejie;

OCYILIECTBJISITh TMOUCK HHGOpMAlUU (UBUYECKOTO COAECPKAHUS B CETH
HNHTepHEeT, caMOCTOSTENIbHO (POPMYJIHMPYS TOUCKOBBIA 3aMpoC; HAXOAUTh MYTH
OTpEeIeSICHUs] TOCTOBEPHOCTU MOJyYeHHON MH(POpPMAIMA HA OCHOBE HMMEIOIIUXCS
3HaHWUH U3 Kypca PU3UKHU U JOTIOTHUTEIHHBIX UCTOUYHUKOB,

WCIIOJIb30BaTh TPHU BBHITIOJHEHUN YYEOHBIX 3aJaHUN HAy4YHO-TIOMYJISIPHYIO
auTepaTypy (puznueckoro coaep)kaHus, CIPaBOUYHBIC MAaTEpHAJIbl, PECYPChl CETH
WuTepHeT; BhajeTh NpHUeMaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/laBaTh COOCTBEHHBbIE MHCHMEHHBIC W YCTHBIE COOOIIECHMs, 00001Iast
WH(OPMAITUIO U3 HECKOJIBKUX HMCTOYHHKOB, TPAMOTHO HWCIIOJIb30BATh M3YYCHHBIN
MOHSATUMHBINA ammapar Kypca (pU3uKu, CONMPOBOKAATH BRICTYIUICHHE TTpe3eHTaIueH
COOCTBEHHOT'O COOOIIEHNS, yUUThIBAasE OCOOEHHOCTH ayIMTOPUH CBEPCTHUKOB;

IIPY BBITIOJTHEHUH UCCIEAOBAHUN (PU3NYECKUX TPOIECCOB CaMOCTOSITEIIEHO
IJIAHUPOBATh COBMECTHYIO JI€ATEJIbHOCTh B TpYIINE, CICAUTHh 32 BBIIOJHEHHEM
TiaHa JIEWCTBUA W KOPPEKTHPOBATH €ro, aJeKBATHO OIEHWBATh COOCTBEHHBIM
BKJIaJl B  JCATENBHOCTb  TPYIIbI;  BBICTPAUBATH KOMMYHUKATHUBHOE

BSaHMOHCﬁCTBﬂe, YUHUTBIBAA MHCHHUC OKPYKAIOINX.
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TemaTH4yeckoe IJIAHUPOBAHUE

7 KJIACC (68 u)
TemaTuvecknii 0J10K, | OCHOBHOe cojiep:KaHue OcHoBHBIE BH/ABI 1eSITEIbHOCTH y4Yaluxcs (Ha ypoBHe Y4eOHbIX neiicTBuii)
TemMa

Paznen 1. ®u3nka u €€ posb B MO3HAHUM OKpY:Kaiouero mupa (6 1)

dusuka — Hayka 0 | Pu3nka — Hayka o |BbisiBJIeHMe pa3nuuuii MexXAy (PU3NYECKHMMH M XUMHYECKHMU mpeBpameHusmu (MC -

npuponae mpupoae. SIBrieHUs [XUMHUSA).

2 npupoasl. Pusndeckue PacnozHaBanue U KJaaccupukanus (GU3NUESCKUX SIBJICHUM: MEXaHUUYECKUX, TEIUIOBBIX,
SIBJICHUS: DJICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MEXaHU4ECKHUe, Hao0sronenune 1 onucanue GpU3NIYECKUX SABICHUMN
TCIUIOBBIC,
DIIEKTPUUYECKHE,
MarHuTHBIE, CBETOBBIE,
3ByKOBBIE

Ddusnyeckue dusznyeckre BeJIUYUHBL. (OnpeaejieHHe I[EHbl JCJeHUs IIKajdbl HW3MEpUTEIbHOTro mnpubopa. M3mepeHue IMHEHHBIX

BCJINYHHBI N3mepenre GpU3NUECKUX [pa3MEpPOB TEI U MPOMEKYTKOB BPEMEHU C yUETOM MOTPEIIHOCTEH.

(24) BeanuuH. Pusndeckue U3MepeHune o6bEMa KUJIKOCTH U TBEPAOTO Tea.
MPUOOPHI. MN3mepenue TeMIiepaTypsl IpU TOMOIIY KUJAKOCTHOIO TEPMOMETPA U JaTYUKATEMIIEPATYPHL.
[TorpemnocTh BbinosiHeHMe TBOPYECKMX 3aJaHUM MO IOUCKY CHOCOOOB H3MEpPEHHUsT HEKOTOPBIX
N3MEPECHUN. (buznyeckux XxapakTepUCTUK, HAIIPUMED, Pa3MEPOB MaJIbIX 0OBEKTOB (BOJIOC, IPOBOJIOKA),
MexayHapoaHas yIad€HHBIX OOBEKTOB, OOJIBIIMX PACCTOSHUN, MaJIbIX IPOMEXYTKOB BpPEMEHH.
CHUCTEMA €qUHUIL OO0cyxaeHue TIpeaIaraéMbIx Clloco00B

EcrecTBeHHO- Kak ¢wusuka u npyrue BulABHIKeHHe THIIOTE3, OOBSICHSIONINX MPOCTHIE SABJICHUS, HAIPUMED:

HAYYHBINH METOJ €CTECCTBEHHBIE HayKM | — [I0YEMY OCTaHABIIMBACTCS ABHXKYIIEECS 110 TOPU30HTAIBHOU IIOBEPXHOCTH TEIO;

MTO3HAHU U3y4aroT IIPUPOAY.| — IIOYEMY B JKapKyl0 IOroay B CBETJIOM OAEXKIEC IMPOXJIANHEU, 4eM B TEMHOM.

‘Tlpu pa3paboTke pabodveil MPOrpaMMbl B TEMAaTHYCCKOM IUIAHMPOBAHMH JOJKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIOJIB30BAHMS JJICKTPOHHBIX
(mupoBBIX) 00pa30BATEIBLHBIX PECYPCOB, SBISIONIMXCS YyYEOHO-METOIMYECKUMU MartepuaiaMu (MyJIbTUMEIUMHBIE MPOrPaMMBbl, 3JIEKTPOHHBIC
yu4eOHUKH M 3aJIAYHUKU, DJIEKTPOHHBIE OMOJMOTEKH, BUPTyaJbHBIE JIAOOPATOPHUH, UTPOBBIE MPOTPAMMBI, KOJUIEKIITUH UMPOBBIX 00pa30oBaTEIbHBIX
peCcypcoB), peaTn3yonux AuaakTuieckue Bosmoxxnoctu MKT, COJIEPIKAHHE, KOTOPBIX COOTBETCTBYET 3aKOHOMATEILCTBY 00 obpa3oBaHUU.



TemaTn4yecknii 6,10k, | OCHOBHOE coepiKaHUE OcHOBHBIE BU/BI €SITeIbHOCTH Y4alIUXcsi (HA yPOBHE YU4eOHBIX HeﬁCTBHﬁ)S
TeMa

(29) EcTtecTtBenHO-HayuHbIl [[IpemiokeHne cnocoO0B MPOBEPKHU THUIIOTE3.
MCTO[ no3HaHus: [IpoBeieHne UCCIeNOBAHUS T10 TIPOBEPKE KAKOU-TUOO THITOTE3bl, HAIPUMED, JTATBHOCTH
HaOJII0JICHUE, TOCTAaHOB- [MOJIETA MIAPUKa, MTYIIEHHOTO TOPHU30HTAIIBHO, TeM O0JIbIIIe, YeM OO0JIbIIIE BHICOTA ITyCKa.
Ka HaydHOTOo Bormpoca, [locTtpoeHue mpocTermux mopaeiae (U3NYSCKUX SBJICHUHN (B BHUJIE PUCYHKOB WIIH CXEM),
BBIJIBIDKCHHUE  THIIOTE3, [HAIIPUMED TaJICHUE MPEIMETa; MPSIMOJIUHEHHOE pacIipOCTpaHESHUE CBETa
DKCIICPUMEHT o
MPOBEPKE THIIOTE3,
00BsICHEHUE
HaO0JII01aEMOT0O
STBJICHHSI. Omnucanue
(pu3mueckux SBIICHUHN C
MOMOIIBIO MOJEIEH

Paznen 2. IlepBonauaibHbie CBeIeHHsI 0 cTpoeHnu BemecTBa (5 )

Ctpoenue ATOMBI U MOJIEKYJIbI, X [HabdaoaeHne u UHTEpIIpETALUsI OIBITOB, CBUACTEIHCTBYIOINIUX 00 aTOMHO-MOJIEKYISPHOM

BeICCTBA pa3- Mepbl. OIBITHI, CTPOEHUHU BEIIECTBA: ONBITHI C PACTBOPEHUEM PA3IMYHBIX BEILIECTB B BOJE.

(19 TOKa3bIBAIOIIINC Ounenka pa3sMepoB aTOMOB W MOJIEKYJ C HUCIOJb30BaHUEM ¢oTorpaduii, MOITyUYeHHBIX Ha
TTUCKPETHOE CTpOEHHE ATOMHOM CUJIOBOM MHKpockore (ACM).Onpenenenue pa3MepoB MaidbIX Tel
BeIISCTBA

/[BUKEHUE U
B3auMoO/eiicTBHE
YACTHIL BelleCcTBa
(29)

JIBM>KEHWE YaCTUI]
BEILIECTBA. CBs3b
CKOPOCTH JIBHOKCHUST
JacTU C TEMIIEPaTypou.
bpoyHoBCKOE
nBrokenue. Jluddysus.
B3aumoneiicTeue
qaCTHIL BEIIECTBA:
MPUTSIKEHUE u

OTTAJIKUBAHUC

Hao/roneHue 1 00bsicHeHHe OpOYHOBCKOIO JIBMKEHMS U siBlieHUs n1ud¢ysuu. I[Ipoenenue
11 OOBSICHEHHE OMBITOB 10 HAOJIOAEHUIO TETUIOBOT'O pACIIMPEHHUSI Ia30B.

I[IpoBeneHue U OOBSICHEHHE OMBITOB MO OOHAPYXEHUIO CHUJI MOJIEKYJISIPHOTO MPUTSDKEHUS U
OTTaJIKUBaHUS

ArperaTHoie

ArperatHble COCTOSTHUS

Onucanue (C UCTOJB30BAHUEM IPOCTHIX MOJIEJICH) OCHOBHBIX Pa3IMYUi B CTPOCHHH Ta30B,
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TemaTn4yecknii 6,10k, | OCHOBHOE coepiKaHUE OcHOBHBIE BU/BI €SITeIbHOCTH Y4alIUXcsi (HA yPOBHE YU4eOHBIX HeﬁCTBHﬁ)g
TEeMa
COCTOSIHMS BEI[ECTBA: CTPOCHHUE PKUAKOCTEU U TBEPABIX TEJL.
BelIeCTBA ra3oB, OkuAkocteid U |O0BACHEHHE MAIOH CKUMACMOCTH KHUAKOCTEH U TBEPIBIX TEJ, OOJBIION CKUMAEMOCTH
(29) TBEPIBIX ra3os.
(kpucTasndeckux) teil. (O0bsicHeHHe coxpaHeHUsT (POPMBI TBEPIBIX TEJI U TEKYyYECTH KUIKOCTH.
BzanMocBsI3b mexnay [[IpoBexeHre OIBITOB, JIOKA3BIBAIOIMIUX, YTO B TBEPJAOM COCTOSIHUM BOJIbI YaCTHIIbI

CBOMCTBAMU BCIICCTB B
Pa3HbIX arperaTHbIX

COCTOSIHUSIX " Ux
ATOMHO-MOJICKYJISIPHBIM
CTPOCHUEM.
OcobeHHOCTH
ATrperaTHbIX COCTOSIHHI

BO/JIbI

HaXO/TCsl B CpeHEM Jajblie APyr OT Apyra(IJIOTHOCTh MEHBIIIE), YEM B KUKOM.
YcTaHOBJIEHHE B3aMMOCBSI3M MEXKIYy OCOOCHHOCTSAMH arperaTHbIX COCTOSHUK BOJBI M
CyIIECTBOBAaHHEM BOAHBIX opranu3MoB(MC — Ouoinorus, reorpadusi)

Pa3znen 3. /IBu:keHne U

B3aumoseiicrBue TeJ (21 )

MexaHn4yeckKoe
NBHIKEHHE

3w

MexaHu4ecKoe

nBUKeHUE. PaBHOMepHOE
U HEpaBHOMEPHOE
nBrkeHue. CKOpPOCTb.
Cpennsis CKOpPOCTb TIpHU
HEPaBHOMEPHOM

nBOKEHUH. PacuéTr myTH

1 BpEMCHU JIBUMKCHUSA

HMcciienopanue paBHOMEPHOI'O ABUXKEHUS U ONPEIECICHUE €TI0 IPU3HAKOB.

Ha0/1on1eHne HEPaBHOMEPHOT'O JBMIKEHMS M OIPENEJICHUE €ro OTJIMYMI OT paBHOMEPHOIO
J(BUYKCHUS.

Pemrenne 3amad Ha omnpelelieHUE IIyTH, CKOPOCTH U BPEMEHU PABHOMEPHOI'O JBUKCHHS.
AHanu3 rpa@UKOB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHU
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TemaTHUyecKHii 0JI0K,
TeMa

OcHoBHOe coep:kanmne

OCHOBHBIE BUIBI 1eATeTLHOCTH YUAIIMXCS (HA YPOBHE YUeOHBIX AelCTBHIT)’

Nuepuus, macca,
IJIOTHOCTD
(4 4)

SIBneHrEe HHEPLMH.
3aKoH WHEPLUHU.
B3aumonaerncTrBue
KaK MpUYMHA U3MEHEHUS
CKOPOCTHUJBHUKEHUS TEJ.

Macca Mepa

TCI

KaK
HUHEPTHOCTHU TeJa.
I[1;10THOCTE BEIIleCTBA.

CBi3b IJIOTHOCTH c
KOJIMYECTBOM MOJIEKYJ B

eInHUIlE 00BEMA

O0bsicHeHHMe U IPOrHO3MPOBAaHHUe SIBIICHUH, 00YCIOBJICHHBIX UHEPIIUEH, HATIPUMEDP: UTO
[MPOUCXOJIUT MPU TOPMOKEHUH WIIM PE3KOM MaHEBpPE aBTOMOOMJISA, ITOYEMY HEBO3MOXKHO
MIHOBEHHO IIPEKPATUTH JABHKEHUE Ha BEJIOCUIIEI€ WJIM CAMOKATE U T. [I.

IIpoBeaeHue 1 aHaIN3 OINBITOB, IEMOHCTPUPYIOMIMX U3MEHEHUE CKOPOCTU JBUKEHMS Tella B
pe3yJibTare AeMCTBUS Ha HETO JPYTUX Tell.

Pemenne 3a1a4y Ha onpezesieHUEe Macchl Teja, ero 00bEMa U IIJIOTHOCTH.

[IpoBeneHue 1 aHaaW3 OINBITOB, JEMOHCTPUPYIOIIMX 3aBUCHMOCTh U3MEHEHUSI CKOPOCTH Tea
OT €ro Macchbl IpU B3aUMOJEUCTBUM TeJl. M3MepeHue macchl Tena pasIMYHbIMU CIIOCOOaMH.
OnpenesieHue MIOTHOCTH Tela B Pe3yJIbTaTe U3MEPEHHS €r0 MacChl U 00bEMa

BEIIECTBA
Cunita. Buasl cun Cuna kak [M3y4yeHue B3aUMOJICHCTBUS KaK IPUYMHBI U3MEHEHHUs CKOPOCTH Teja WM ero AehopMalii.
(14 1) XapaKTEpUCTHUKA OnucaHue pearbHBIX CUTyallMd B3aUMOJCHCTBHS TEJ C IOMOLIBI0 MOJEIEH, B KOTOPBIX

B3aWMOIECTBUS TEIL.

Cuna  ymnpyroctu u
3aKkoH |'yka. I3mepeHue
CWIbBI C  MOMOIIBIO

JAUHaAMOMCETpPaA. SIBneHue
TATOTCHUSA cuiia
TsokecTu. Cuna TSKECTH

u

Ha ApYTrux MJjaHeTax.
Bec Ttena. HeBecomocTs.
CrnoxxeHne CHII,
HarpaBJICHHBIX o
OJIHOM OPSIMOMA.
PaBHOzeNCcTBYIO1LIAS

CHUJI. Cuna

TpCHI/Ie CKOJIB>KCHHA H

TpEHUsI.

TpeHue Nnokos. Tpenue B

BBOJIUTCA TIOHSATHE W U300pakeHue cuiabl. M3yuenue cuibl ynpyroctu. HccrmemoBanue
3aBUCUMOCTH CHWJIBI YOPYTOCTH OT Y/JIMHEHUS] PE3WHOBOTO IITHYpa WM MNPYXHUHBI (C
[mocTpoeHueM rpaduka).

AHAJU3 TIPAKTUYECKUX CHUTyalldil, B KOTOPBIX MPOSIBIISICTCS JIEUCTBHUE CHUJIBI YIPYTOCTH
(ympyrocTts Msi4a, KpOCCOBOK, BETOK JIepeBa U JIp.).

AHAJIM3 CUTyaluii, CBA3aHHBIX C sIBI€HUEM TAroteHus. OOBSICHEHHE OPOUTAIHLHOTO
TBH)KEHUSI TUIAHET C HCIMOJIb30BAaHUEM SIBIICHUS TATOTeHUs U 3akoHa uHepruu (MC —
acTtpoHomusi). M3MepeHue Beca Telna C mOoMomiblo auHamoMeTrpa. OOOCHOBaHHE JTOTO
cnoco6a u3MepeHus.

AHAJIM3 U MOJEJUPOBAHHUE SIBJICHUS HEBECOMOCTH. DKCIEPHUMEHTAJILHOE TMOJIyYeHHE
MpaBUJia CJIOXKEHHUSI CWJI, HAIPaBJIEHHBIX BAOJb OJHOW mpsiMmoi. OmnpeseneHue BETUYUHBI
PaBHOACHCTBYIOIIEH CHIT.

N3y4eHue CUIIbl TPEHUS CKOJIBbXEHUS U CHUJTBI TPEHUS TOKOS.

HccaenoBanue
[IOBEPXHOCTEMN.

3aBUCUMOCTU CHJIBI TpEHUA OT BECa TClla U CBOICTB TPpYyHIUXCA

AHAJIU3 IPAKTUYECKUX CUTyalUM, B KOTOPBIX IPOSBIACTCS NEHCTBUE CUIIBI TPEHUS,
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TemaTHUyecKHii 0JI0K,
TeMa

OcHoBHOe coep:kanmne

OCHOBHBIE BUIBI 1eATeTLHOCTH YUAIIMXCS (HA YPOBHE YUeOHBIX AelCTBHIT)’

[IPUPOJIC U TEXHUKE

HCITOJIB3YIOTCSI CITOCOOBI €€ YMEHBIIICHUS WIIH YBEIWYCHUs (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMOKEHHE aBTOMOOWJISI, UCTIOJIb30BAHUE MOAIIUITHUKOB, MJIaBAHUE BOJIHBIX KUBOTHBIX
u ap.) (MC — Guonorus).

Pemenne 3amad ¢ UCHoONb30BaHUEM (HOPMYIT ISl pacd€Ta CHUIIbI TSDKECTH, CHIIBI YIIPYTOCTH,
CHJTBI TPEHHUS

Paznen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEl U ra3os (21 4)

/laBaenmne. [lepenaua
naBJIeHUS TBEPABIMU

TeJaMM, KUJIKOCTAMHU
1 ras’amMu

Bw

JlaBieHue. CnocoOsbI

YMCHBIICHU S nu
YBCIIMYCHUA JaBJICHHA.

JlaBiieHue rasza.

3aBUCUMOCTEL  JIaBJICHUS
rasa oT o00BpéMa WU
TEMIIEPATYPBhlI.
[lepenaua JaBJICHUS
TBEPABIMU TeIaMH,
KHAKOCTAMH M Ta3aMMu.
3aKkoH ITackamns.
I THeBMaTHUecKue

MalllHBI

AHaIU3 U 00bSICHEHHE OIBITOB M IPAKTUUYECKUX CUTYallMi, B KOTOPBIX IHMPOSBISAETCS
cuJia JaBJICHUSI.

O0ocHoBaHMe CNIOCOOOB YMEHBIIECHHUSI M yBEJIMYEHUs JaBiieHUs. V3yueHue 3aBHCUMOCTH
naBieHus raza or oObéMa u TemmnepaTypbl. M3ydueHne ocoOeHHOCTEN mnepenayd JaBiICHUS
TBEPABIMU TEJIAMHU, KUIAKOCTAMH U Tazamu. OOOCHOBaHHE PE3yIbTAaTOB OIBITOB
0COOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPIOM, )KUIKOM U ra3000pa3HOM COCTOSIHUSIX.
DKCIIEpUMEHTAJILHOE JO0Ka3aTelbcTBO 3akoHa [lackans. Pemenme 3amau Ha pacuér
TaBJICHUs TBEPAOTO TEna
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TemaTHUyecKHii 0JI0K,
TeMa

OcHoBHOe coep:kanmne

OCHOBHBIE BUIBI 1eATeTLHOCTH YUAIIMXCS (HA YPOBHE YUeOHBIX AelCTBHIT)’

/[aBJIeHUEe JKMIKOCTH
(59)

3aBUCUMOCTb JaBJICHUS
PKUIKOCTH OT TITyOHHBI

I/ICC.]'IeIIOBaHI/le 3aBUCHUMOCTHU AaBJICHUA XHUIKOCTH OT I‘JIY6I/IHLI HOrpyKCHUA U INJNIOTHOCTHU
KUJIKOCTH.

MOTpy>KEHUS. Ha6.1ronenne u oObSICHEHHUE TUIPOCTATUYECKOTO MapajokcaHa ocHOBe 3akoHa [lackas.
['uapocraTuyeckuit HN3ydyeHue cOOONIAIONINXCS COCYIOB.
mapagokc. Pemienue 3agau Ha pacu€r naBiieHUs >KUAKOCTH. OOBsICHEHHWE NpUHIMNOA JICHCTBUS
CooOmaromuecs TUIpaBIMYECKOrO Ipecca.
COCY/IbI. AHAJIN3 M 00bsICHEHNE IPAKTUYECKUX CUTYaIUi, TEMOHCTPUPYIOIIUX IIPOSIBIIEHUE AaBICHUS
['unpaBanyeckue PKUJIKOCTH UM 3akoHa [lackans, Hampumep MNpOLECCOB B OpraHu3Me MNpH TIyOOKOBOJIHOM
MEXaHU3MBI HbIpsiHUU (MC — Guomnorus)
ATMOchepHoOe ATmocdepa 3emiau U [DKCIEpUMEHTalIbHOE OOHapyxkeHHe aTMochepHOro MAaBieHHS. AHaIU3 U OOBICHEHHE
laBJieHne aTMoc(epHOe JaBJICHUE. [ONBITOB U NMIPAKTUYSCKUX CUTYAIIUH, CBA3aHHBIX C JIeiicTBHEM aTMOC(EPHOTO TaBICHUS.
(6) [TprunHbL O0bsicHeHHe CyIIeCTBOBaHUSI aTMochepbl Ha 3emMiie M HEKOTOphIX IIJIaHeTax uiu eé
CYIIECTBOBAaHUS OTCYTCTBHS Ha Jipyrux mianerax u Jlyne(MC — reorpadusi, acTpoHOMUS ).
BO3AYIIHOW  000s104kH [(O0BbSICHEHHME M3MEHEHMS IUIOTHOCTH aTMoc(epbl C BBICOTOWH 3aBHUCUMOCTH aTMOC(EPHOIo
3emiu. OT1BIT [HaBJICHUS OT BBICOTHI.
Toppuuennu. Pemnenune 3amau  Ha  pacu€r armocdepHoro  gaBieHusi. M3ydenue  ycTpoiicTBa
3mepenue OapomeTrpa-aHepouaa
aTMOC(hEpHOTO

aBiieHUsl. 3aBHUCUMOCTH
aTMOc(epHOroJaBIeHUs
OT BBICOTBHI HaJl YPOBHEM
Mopsi.  [lpubopsl  1yst
M3MEPECHUS

aTMOC(EpHOTO JTaBICHUS
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TemaTHUyecKHii 0JI0K,
TeMa

OcHoBHOe coep:kanmne

OCHOBHBIE BUIBI 1eATeTLHOCTH YUAIIMXCS (HA YPOBHE YUeOHBIX AelCTBHIT)’

JlelicTBHe KHIAKOCTH
171 rasa Ha
MOrpy:KéHHOE B HHUX
TeJ0
(7 9)

JlelicTBUE XUAKOCTH U
raza Ha IIOTPY>KEHHOE B
HUX TEJIO.
BreiTankuBaromas
(apxumenioBa)cuia.
3akoH Apxumena.
IlmaBanue TEIN.

Bo3nyxomaBanue

JKCIepUMEHTAJIbHOEe 00HApY:KeHHe JCHCTBUS KUIKOCTH U rasa Ha IOIpYKEHHOE B HUX
reso. OnpenesieHUe BBITAIKUBAIOLIEH CHIIbI, AEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
KUAKOCTh. [IpoBeneHne M 0OOCyXI€HHE OIBITOB, JIEMOHCTPUPYIOUIMX 3aBUCUMOCTH
BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEJIO B )KUJAKOCTH, OT 00bEMa NOrpyKEHHON B
PKUJIKOCTB YaCTH TeJIaU OT INIOTHOCTH YKUIKOCTH.

HcciienoBanne 3aBUCHUMOCTH Beca Tella B BOJIe OT 00bEMa NMOTpyKEHHON B KUIKOCTh YacTH
TEeJIa.

Pemrenue 3aga4 Ha IpUMEHEHUE 3aKOHA ApXHMea U yCJIOBUsI IJIaBaHUsI TEl.
KoHncTpynpoBaHue apeomerpa WM KOHCTPYHpPOBAHHUE

JOOKA W oOnpenencHue eé

rpy30N0AbEMHOCTH

Pa3znen 5. Pa6ora u moutnocth. Jueprus (12 u)

PadoTa 1 MOIIIHOCTH
(3w

Mexannyeckass pabora,
MouHoCcTh

DKCIIEpUMCHTAJIbHOE OTNpe/iejieHne MEXaHHYSCKOH padOThl CHIIbI TSDKECTH NPU MHaJICHUU
T€Jla U CHUJIbI TPEHUs NPU PABHOMEPHOM IIEPEMEIIECHUU Tejla MO TOPU3OHTAIBHOMU
MOBEPXHOCTH.

Pacuér momHocTH, pa3BUBaeMoOW NpU MOAbEME MO JiecTHULE. Penienne 3amad Ha pacyér
MEXaHUYECKON padOThl M MOIIHOCTHU

IIpocTbie MeXaHU3MBI
(5 1)

IIpocThie MEXaHU3MBI:

pblyar, OJIOK,
HAKJIOHHAsl TJIOCKOCTb.
[IpaBuno  paBHOBecHs
pbluara. IIpumenenue
MpaBWja  pPaBHOBECHS
pbIyara K OJIOKY.
«3010TOE OpaBUIO»
MEXaHUKHU.

KITL IIPOCTBIX
MexaHu3MoB. [Ipoctbie
MEXaHU3MBI B OBITY W

Onpezle.ﬂem/le BBIMI'pbIIIA B CHJIC IMPOCTBIX MCXAaHU3MOB HaA NIPUMCEPE pblyara, ImoABHUIKHOTO
1 HCIIOABUKHOT O 6J'IOKOB,H3KJ'IOHHOI>1 IIJIOCKOCTH.

HcciaenoBanue YCJIOBUA PpPAaBHOBECHUA pblyara.
MCXaHU3MOB B PA3JIMYHBIX HHCTPYMCHTAX U HpI/ICHOCO6J'ICHI/IHX, HUCIIOJIB3YyCMBIX B 6I>ITy nu

OOHapykeHHe CBOWCTB MPOCTHIX

TEeXHUKE, a Takke B >KUBBIX opranusmax (MC — Owuosorus). DKClepUMEHTaJIbHOE
JT0KA3aTEeIbCTBO PABEHCTBA padOT IIPU NPUMEHEHUHU MPOCTHIX MEXaHNU3MOB.
Onpenenenue KIIJ[ HakJIOHHON TNIOCKOCTH.

Pemrenne 3ajau Ha IpUMEHEHNE NpaBHiIa paBHOBecHUs pbryara nHa pacuér KII/]

TeXHUKe. Pplyaru B Tee

5]0)




TemaTuyecknii 0,10k, | OCHOBHOe cojiep:KaHue OCHOBHBIE BUIBI 1eATeTLHOCTH YUAIIMXCS (HA YPOBHE YUeOHBIX AelCTBHIT)’
TeMa
yeJI0BEKa
PesepBHoe
Bpems (3 1)
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8 KJIACC (68 )

TemaTndeckuii 0J10K,
TeMbI

OcHOBHOe coaepxkaHue

OcHOBHBIE BH/IbI AeSITEJIbHOCTH yYaluxcs (HA YpoBHE Y4eOHbIX AeicTBHIl)

Paznen 6. TemnoBble siBjienus (28 1)

CTpoeHue U CBOMCTBA
BelllecTBa
(7 1)

OCHOBHBIE ITOJIOKCHU A

MOJICKYJISAPHO-KMHETHYECC

KO TEOpUH CTPOCHUSA
BEIIECTBA.

Macca " pa3mepsl
aTOMOB M MOIJIEKYIJL.
OnpITHI,
[IOATBEPXKAAIOIINE
OCHOBHBIE IIOJIOKEHMUS

MOJIEKYJIIPHO-KUHETUYEC
KON TEOPHHU.

Monaenun TBEPIIOTO,
KU IKOTO u
raz3000pa3zHOro

COCTOSTHUM BeIIeCTBa.
Kpucrannuueckue

amopdHBIe TBEpPIBIC TeEma.
OO0BsICHEHHE CBOMCTB
JKUJIKOCTEM

)51

ra3os, u
TBEPABIX TEJ HA OCHOBE
MOJIOKCHU N
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.
CmauuBaHue "
KANTUJUISIPHBIE SIBJICHUS.
TermoBoe pacliMpeHue M

CXKaTuc

Ha6.110n1eHue 1 MHTEpIpeTanusi OIBITOB, CBUACTEIBCTBYIOMINX 00 aTOMHO-MOJEKYJISIPHOM
CTPOEHHUHU BELIECTBA: OMNBITHI C PACTBOPEHUEM PA3IMYHBIX BEIIECTB B BOJIE.

Pelenue 3aja4y mo OLICHUBAHUIO KOJWYECTBA aTOMOB HJIM MOJICKYJ B €IMHUIE O0BEMaA
BEIIECTBA.

AHAJIM3 TEKCTa JIPEBHUX aTOMHUCTOB (Harpumep, ¢pparmenTa nmodmel JIykpenus «O mipupomae
BEIIICI») C U3JIO)KEHUEM OOOCHOBAHUM aTOMHOW THIIOTE3bl (CMBICIIOBOE YTCHHE).

Ounenka yoeUTEIbHOCTH 3TUX 0OOCHOBAHUU.

OO0bsicHeHHe OPOYHOBCKOI'O ABUXKEHUS, SIBIICHUS NU(PPy3uH U pa3nuuuii Mexay HUMU Ha
OCHOBE NOJI0KEHUN MOJIEKYJIIPHO-KMHETUYECKOU TEOPUM CTPOEHHUs BELIECTBA.
OO0bsiCHEeHMe OCHOBHBIX pPa3JIMUMi B CTPOEHUU Ta30B, >XUIAKOCTEH M TBEPABIX TEI C
HCIIOJIb30BAaHUEM IIOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHHUS BEIIECTBA.
I[IpoBeeHUe ONBITOB MO BBHIPANIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WIIM caxapa.
[IpoBenenrue u 0OBICHEHUE OMBITOB, JEMOHCTPUPYIONINX KANMJUISIPHBIC SIBIICHUS U SIBICHUE
CMaYUBaHUSI.

OO0bsicHEeHHe POJIM KaNWUISIPHBIX SIBJICHUW JUJIsi TOCTYIUICHHS BOJBI B OpPTraHU3M
pactenuiit (MC - buomnorus).

Habnronenne, nmpoBeieHre U 0OOBSICHEHHE OMBITOB MO HAOIIOJICHUIO TEIJIOBOTO PACIITUPEHUS
ra3oB, )KUJIKOCTEU U TBEPABIX TEIL.

OOBsiCHEeHHE COXpaHEHHsS 00BhEMA TBEPIBIX TEJ, TEKy4YECTU JKHUAKOCTH (B TOM HYHCIE,
pa3HUIIBI B TEKYYECTH JJIs1 Pa3HBIX KUJKOCTEH), TaBJICHHS Ta3a.

[IpoBeneHre OMBITOB, IEMOHCTPUPYIONINX 3aBUCHUMOCTH JABJICHHS BO3/yXa OT €ro o0bnéma
1 HarpeBaHWs WJIM OXJIAXICHUS, U WX OOBICHEHHWE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
yueHUs. AHaIW3 MPAaKTUUYECKUX CHUTyallMd, CBSA3aHHBIX CO CBOWCTBAMHU T'a30B, >XHIKOCTEH
U TBEPABIX TEI
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TemaTHueCcKHii 0JI0K,
TeMbI

OcHoBHOe coep:kanmne

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

TernuioBble nNpoueccol
(21 g)

CBsa3b
co

Temneparypa.
TEMIIEPATYPBhI
CKOPOCTBIO  TEIUIOBOTO
JIBUYKEHUS YAaCTHII.
BuyTtpenHnsis
CrocoObl U3MEHEHHUS
BHYTPEHHEU
Teronepeaada

OHCPIusi.

SHEPIrUuu:
u
COBEpLIECHUE padoTHI.
Buabl TEIUIONEPEAAYN:
TEIJIONPOBOHOCTD,
KOHBEKIIUS, U3JTyUCHUE.
KonugecTBO
YaenpHas TENIIOEMKOCTD

BelecTBa. 1Temioo0MeH 1

TCIIJIIOTHI.

TCIIJIOBOC PaBHOBCCHUC.

YpaBHEHHE  TEMJIOBOTO
OallaHca.

I 1aBnecHNE )71
OTBEpJICBaHUE
KPUCTAIUTAYSCKUX
BCILICCTB. VY nenbHas
TEIJIOTA IJIABJIICHHUSI.
[lapooOpa3oBanue u
KOHJICHCAITHSI.
HMcnapenne.  Kunenwue.
Y nenbpHas TEIIJIOTa
nmapooOpa3oBaHUsl.
3aBUCUMOCTH

O0ocHOBaHMe IIPAaBWJI U3MEPEHHUS TEMIIEPATYPHI.

CpaBHeHHe Pa3IMYHBIX CIIOCOOOB M3MEPEHHS U IIKAJI TeMIepaTyphl.
HaOuroneHue 1 OOBSICHEHHE ONBITOB, JAEMOHCTPUPYIOIIMX HW3MEHEHUE BHYTpPEHHEH
SHEPryH Tejla B pe3yibTaTe TeIuionepeaauyu u paboThl BHEIIHUX CHII.
00CYXJIeHHE MPAKTUUECKHUX

Hao0aronenue OOBsICHEHHE OIBITOB,

JACMOHCTPUPYIOIUX PA3JIMYHbIC BUAbI TCIUIOIICpCAaYN: TCIJIOIIPOBOAHOCTh, KOHBCKIIHUTO,

U CUTYyalIlWi,
M3JIy4YCHUE.

HccienoBanue sBJICHHUS TEIUIOOOMEHAa MpPU CMEIIMBAaHWM XOJOJHOW M Topsiyeil BOJBI.
HaoJ/r0qeHue yCTaHOBJICHUS! TEIJIOBOI'O PABHOBECHUS] MEXIY T'Opsided M XOJIOJHOW BOJOM.
Onpenenenne (M3MEpPEHNE) KOJIMYECTBA TEIIOTHI, MTOJIYYEHHOTO BOJOM MPH TEIJIOOOMEHE C
HArpeThIM METAJNINYECKUM LIUINHAPOM.

Onpenesienne (M3MEpeHNE) yIEIbHONU TEIJIOEMKOCTH BellecTBa. Pelienue 3a1ad, CBSI3aHHBIX
C BBIYMCJICHUEM KOJIMYECTBA TEIUIOTHI U TEINIOEMKOCTH IIPU TEIUIOOOMEHE.

AHAJIM3 CUTyallud MNPaKTUYECKOIO WCHOJb30BAHMUS TEIUIOBBIX CBOWCTB BEIIECTB M
MaTepUaoB, HaIpuMep B LEeJIsIX SHEprocOepeKeHUs: TEIJIOU30JIALS,
SHeprocOeperaronine Kpbliy, TEPMOAKKyMYJISITOPBI U T. 1.

HaobJuroneHue siBjeHU ucnapeHus U KonaeHcauuu. McenenoBanue npolecca ncrnapeHust
pa3auuHbIX KUAKOcTer. OObsICHEHUE SBJIEHUM HCIApeHUs] U KOHJIEHCAIlUM Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUYEHHS.

Hao61101eHue 1 00bsICHEHUE Tpoliecca KUIEHUS, B TOM YHCJE€ 3aBUCUMOCTH TEeMIEepaTyphl
KUIICHUS OT JABJICHUS.

Onpenesenue (M3MepeHUE) OTHOCUTENBHOW BIAXXHOCTHM Bo3ayxa. HabGmropenue mporiiecca
[J1aBJICHUSI KPUCTAJUIMYECKOI'O BEIIECTBA, HAIIPUMED JIbIA.

CpaBHeHHe TIPOLECCOB IUIABJIEHUS KPHUCTAJUIMYECKHUX TEJI W pasMATYeHUs MpU
HarpeBaHUHU aMOP(HBIX TeJ.

Onpenenenue (M3MepeHUE) YACIbHOM TEIUIOTHI IIaBieHUs Jbaa. OObsICHEHUE SIBICHHI
[UIABJICHUS M KPUCTAJUIM3AllMY HA OCHOBE ATOMHO-MOJIEKYJISIDHOI'O YUEHUS.

Pemienue 3a7ad, CBSI3aHHBIX C BBIYHMCIEHHEM KOJIMUECTBAa TEIUIO- Thl B IpoIeccax

TCIJIONICpCaadu IMPpH IUIaBJICHUU U KPUCTAIJIN3allui, UCITAPCHUHN U KOHACHCAIINU.
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TemaTHueCcKHii 0JI0K,
TeMbI

OcHoBHOe coep:kanmne

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

TeMIIEpaTypbl KUIICHUS OT
aTMocdepHOro
naBJicHUsA.  BiaxxHOCTB
BO3/1yXa.

DHeprus TOIUIUBA.

Y nenbHas TerioTa
CropaHus.

[TpuHIUIIBI paboThI
TEIJIOBBIX  JIBUTaTEJICH.
KIT TETLIOBOT O
JIBUTATEIIS.

TenoBwie ABUTaTCIIN U

3aruTa OKpYy>Karomieu
Cpelbl.

3aKkOH COXpaHEHUs WU
MpeBpaIeHUus] YHEPTUHN B
MEXaHHYECKUX u
TETIJIOBBIX TIpolieccax

AHAJIHN3 cuTyauuu SIBIICHUU IIaBJICHUS u

KpUCTAJUIU3ALIMU, HATPUMED, MOJyYeHHE CBEPXUYHUCTHIX MAaTEpPHUAJIOB, COJIEBasi Ipelika U
Ap-

AHaJIM3 paboThl U OOBSICHEHHUE TIPUHIAINA JICHCTBUS TEIUIOBOTO JBUTATEIIS.
BBIJICIISIFOIIECTOCST TPH  CrOPaHUM  Pa3IMUHBIX
u KIIJ nBurarens. OOcy:xkaeHHe SKOJIOTMYECKUX IMOCIEACTBUMN
MCIIOJIb30BaHUS JIBUTATENIE BHYTPEHHETO CTOpPaHUsl, TEIJIOBBIX M THIPOAJIEKTPOCTAHIIUH

IPAKTHUYICCKOI'O IIPUMCHCHUS

Boiunciienue KoOJIMUECTBa TCIIJIOTHI,
BHUJ0B TOIIJIKMBA,

(MC -»KoJi0rUst, XUMHUS)

Pa3zies 7. DjeKTpuyecKkue U1 MAarHuTHbIe siBjaeHust (37 1)

DJIEKTPHYECKHE
3apsabl.
3apsizkeHHbIE TeJIa U
WX B3aUMOJeHCTBHUE

(7 4)

OnexTpuzauusa Ten. J[Ba
pona AIIEKTPUYECKUX
3apsiI0B.
BianMoaencTBre
3apsDKEHHBIX TEJl. 3aKOH

Kynona.

DJIEKTPUUECKOE noJIe.
[IpuHOUn cynepno3unuu
DIEKTPUYECKUX  MOJICH.
Hocurtenu

HaoOuaogeHue W IpPOBEACHHE OIBITOB IO 3JIEKTPU3ALMU TEJI IPU CONPUKOCHOBEHUM U
WHIYKIVCH.

HaouoneHue U oOBbACHEHHE B3aWMOJICHCTBHUS OJHOUMEHHO M PA3HOMMEHHO 3apsiKEHHBIX
TEJI.

OO0bsicHeHMEe TTPUHITUATIA JICUCTBUS dJEKTpOocKomna. OObsICHEHUE SBICHUMN JJCKTPU3AIAN
IpU COIPUKOCHOBEHHM TEJI W UHAYKIHWEH C HCHOJb30BAHWUEM 3HAHUM O HOCHUTEISIX
JIIEKTPUYECKUX 3apsi/IOB B BEIIECTBE.

Pacno3HaBaHue U OOBSICHEHUE SIBICHUN SJIEKTPU3ALMH B MO- BCEAHEBHOM KU3HU.
Hao0ronenue oOBbsICHEHUE WUIIOCTPUPYIOLIMX  3aKOH  COXPAaHEHUS

u OITbITOB,

DJICKTPHUYCCKOI'O 3apsaaa.
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TemaTHueCcKHii 0JI0K,

OcHoBHOe coep:kanmne

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

TeMBbI
PJIEKTpUYECKUX 3apsi10B. [HabuaroaeHne onbITOB 10 MOJEIMPOBAHUIO CUIOBBIX JIMHUM AIEKTPUYECKOTO MOJIS.
DneMeHTapHbII HMcciienopanue IeHCTBUS JIEKTPUYECKOTO II0JISI HA IIPOBOAHUKHA U JIUIJIEKTPUKH
DIEKTPUYECKUN 3apsi.
Ctpoenue aTtoma.
[IpoBogHMKYM U
TTUDJIEKTPUKH. 3aKkoH
COXpaHEHUs
DJIEKTPUYECKOro3apsaa
IlocTossHHBIH DIIEKTPUUECKUN ToK. [HaOJroaeHne pasInyHbIX BUAOB JIEMCTBUS DJIEKTPUUECKOIO TOKAa U OOHApYy>KEHUE ITUX
DJIEKTPUUYECKUHTOK  [YCIIOBHS CYIIECTBOBAHUS BUJOB JICHCTBUS B IIOBCEIHEBHOM )KU3HU.

(20 u)

DJICKTPUYICCKOI'O TOKA.

1cTOYHUKU

ITOCTOSIHHOT'O TOKA.
JleicTBus
DIIEKTPUYECKOTO TOKa

(TeryioBOoe, XUMHYECKOE,

MarHuTHOE).
DJIEKTPUUECKUN TOK B
JKUJIKOCTSIX W Ta3ax.
DJIeKTpUIecKast 1enb.
Cuna TOKA.
DIEKTPHUIECKOE
HaIpsDKEHUE.
ConpoTusiieHue
MPOBOJHUKA. Y JIEJIbHOE
COIIPOTHUBIICHUE
BemiecTBa. 3akoH Owma
JUIST  ydJacTKa  IeTH.
[TocnenoBaresnbHOE u

COopka U HCNbITAHUE DJICKTPUUECKOMN IIEH MOCTOSHHOT'O TOKA.

HM3MepeHne CUIIbI TOKA aMIIEPMETPOM.

N3MepeHne >JIEKTPUYECKOTO HAMPSDKEHUS] BOJIBTMETpoM. lIpoBeneHue u oObsicHEHUE
OIBITOB, JIEMOHCTPUPYIOUIUX 3aBUCUMOCTH SJIEKTPUYECKOIO0 COINPOTHUBIIEHUS MPOBOJHHUKA
OT €ro JUIMHBI, IJIOIIAA1 MONEPEYHOr 0 CEYeHU U MaTepuana.

HUccaenoBaHue 3aBUCHUMOCTH  CHJIBI MIPOTEKAIOIIErO
COIMPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

IIpoBepka mnpaBuiia CJIOKEHUS HAOPSKEHUW MPHU MOCIEIOBATECIIBHOM COCIUHEHUU

TOKa, yepe3  pe3ucTop, OT

JIBYX PE3UCTOPOB.
IIpoBepka npaBuia 1 CUJIBI TOKa MPU NapajIeIbHOM COEIWHEHUU PE3UCTOPOB.

AHAJIM3 CHUTyalUd MOCIEA0BATEIbHOTO W MapajjieIbHOTO COEIMHEHUs NPOBOJHUKOB B
JIOMaITHUX 3JIEKTPUUECKUX CETSIX.

Pemenue 3a7a4 ¢ ucmnoab3oBaHueM 3akoHa Oma u dopmyn pacd€ra SIEKTPHUUESCKOTO
COMPOTHUBIICHUS] TIPU TMOCJEIOBATEJILHOM U MapajlIeIbHOM COEIUHEHUH MPOBOJHHUKOB.
Onpeaenenue pabOThl  BIEKTPUUYECKOTO

TOKa, OpOTEKAOIICro  4YCpe3

Or[pe)]e.nelme MOIIHOCTH JSJCKTPHYCCKOI'O TOKaA, BBIICIISIEMOM Ha PE3UCTOPEC.

pe3ucTop.

NcciaeqoBaHue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JIAMIIOUKY OT HalpsKeHUs Ha HEl.
Omnpenenenue KII/ narpeBarens.

HccienoBanme 1peoOpa3oBaHUs DSHEPIrUd MpU  MOABEME TIpy3a AIIEKTPOJABUTATEIIEM.
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TemaTHueCcKHii 0JI0K,

OcHoBHOe coep:kanmne

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

TeMblI
[apajiyIeIbHOE O0bsicHeHne YyCTpoOlicTBa M IIpUHLMIA JSHCTBUS JIOMAIIHUX 3JIEKTPOHArpeBaTEIbHBIX
COeIMHEHNE MpUOOPOB.
MpoBOJHUKOB. Pabora u|O0bsicHeHMe TPUYUH KOPOTKOTO 3aMbIKaHUs M TPUHLOMNA JEHCTBUS  IUIABKUX
MOIIHOCTh NpPEIOXPAHUTEIICH.
DJIEKTPUYECKOro  Toka. Pemrenme 3agad ¢ ucnosib3oBaHMeM  3akoHa  JDxoyis-Jlenna.  HaGmrongeHue
3akon JDxoyis—JIeHna. [BOZBHUKHOBEHUSI 2JIEKTPUUECKOrO TOKA B JKUJIKOCTHU
DIEeKTPOIIPOBOAKA u
MoTpeOUTEIIN
DJIEKTPUYECKOU DSHEPIrUU
B ObITY. Kopotkoe
3aMbIKaHUE
MarnuTHble [loctossHHBIE MarHuThl. [Mcciief0BaHMe MArHUTHOIO B3aMMOJEHCTBUS IOCTOSIHHBIX MATHUTOB.
sIBJICHU S Bsaumoneiicteue MN3yyeHne MarHUTHOTO TIOJsSI IIOCTOSSHHBIX MArHUTOB IIpU HMX OOBEAUHEHUU U
(6 u) [MOCTOSIHHBIX MAarHUTOB. [pa3/ICJICHUM.
MarautHoe nosie. [IpoBeaeHne ONBITOB MO BU3yalu3alliH IOJIS MOCTOSIHHBIX MATHUTOB.

MargurtHoe 1oJjie 3eMIiIu

1 C€ro 3HA4YCHUC JJIA

SKU3HU Ha 3eMIIE.

O1bIT Opcrena.
MarauTHoe noJe
DIJIEKTPUYECKOTO TOKa.
[IpumeHenue
SJIEKTPOMArHUTOB B
TEXHUKE.

JlelicTBHE  MarHUTHOTO

I10JIs1 Ha IIPOBOJHHUK C
TOKOM.
DJEKTPOABUTATEIb
[MOCTOSTHHOTO TOKa.

3yueHue siBlIeHHsI HaMarHWYMBaHUs BenlecTBa. VcciemoBaHue NENUCTBUSA 3IEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTPEIIKY.

HpOBez[e}me OIIBITOB, I[CMOHCTpI/II)YIOHII/IX 3aBUCUMOCTb CHJIBI BSaHMOI[CﬁCTBHH KaTYIHKI/I C
TOKOM U MarHuTa OT CHUJIbI 1 HA- HpaBJ'IeHI/ISI TOKA B KaTyIHKe.

AHAJIM3 CUTyalUMd IIPaKTUYECKOTO TMPUMEHEHUs] DJIEKTPOMAarHUTOB (B OBITOBBIX
TEXHUUYECKUX YCTPOUCTBAX, MPOMBIIILIEHHOCTH, METUITUHE).

N3yyeHue JEMCTBUS MAarHUTHOTO TIOJiI Ha MOPOBOJHUK C TOKOM. M3yuenue pelcTBUs
PIIEKTPOJIBUTATEIS.

Pacnmo3naBanme w© a”aims

N3mepenune KIIJ[ »aeKTpOoABUTaTEIbLHON YCTaHOBKH.

pPa3IMYHBIX MPUMEHEHUH >3JEeKTpoABUTraTeleil (TpaHCopT, OBITOBBIE YCTPOMCTBA U JIp.)
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TemaTHueCcKHii 0JI0K,

OcHoBHOe coep:kanmne

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

TeMBbI

Mcnonb30BaHue

DJIEKTPOABUTATEIICH B

TEXHUYECKUX

YCTpPOMCTBaAxX u Ha

TpaHCIOpTE
DduekTpoMaruuTHasi  |(OTBITHI @apazes. (OnbITBl IO  MUCCIEAOBAHUIO  SBJICHUS JJIEKTPOMArHUTHOM MHIAYKLUHUHU: HCCIIEIOBAaHUE
HHIYKIUS SIBJIE€HME ANEKTPOMArHUTHOM [M3MEHEHUM 3HAUE€HUSI U HAIIPaBJIEHUS] MHAYKIIMOHHOI'O TOKA.

(49

uHaykuuu. [Ipasnno Jlenna.
DJIEKTpOTreHepaTop.
Cnioco0ml MOJTy4EeHUS
DJIEKTPUYECKOU DYHEPIUH.
DNEeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX

MCTOYHHUKAX SHCPIUH.

Pe3zepBHoe Bpems (3 1)
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9 KJIACC (68 u)

NMBUKEHHE M CIIOCOOLI
ero OnNMuCcaHus
(10 v)

IBHOKECHUE.
MarepuanbHass  TOYKA.
Cuctema orcuéra.
OTHOCUTCIILHOCTD
MEXaHHIECCKOTO

JABHXKCHUNA. PaBHOMepHOC

MpsIMOJIMHEHOE
JIBUKCHUE.
HepaBHomepHOE
[IPSIMOJIMHENHOE
nBrokeHue. CpenHsis |
MTHOBEHHAas CKOpOCTh
Tena npu
HEPaBHOMEPHOM
NIBHOKEHUU. Y CKOPEHHUE.
PaBHOYyCKOpEHHOE
[IPSIMOJIMHENHOE
IBIDKEHUE. CBoOogHOE
[ajcHue. OnebIThI
["anmunes. PaBHOMepHOE
TBHKEHUE o
okpyxHocTu. Ilepuon n
JacToTa oOpaleHus.
JluneitHass U yryoBas
CKOPOCTH.

LleHTpOCTpEMUTEIIBHOE

Temaruueckuii 010Kk, | OCHOBHOE co/lep:KaHUe OcHOBHBIE BH/IbI A€SITEJIbHOCTH yYalIuXxcsi (HA YPOBHE Y4eOHbIX JeHCTBHIl)
TEeMa
Paznen 8. Mexanuueckue siBjaeHust (40 u)
MexaHH4decKoe MexaHudecKoe AHAJIU3 U 00CYK/IeHH e PA3JIMIYHBIX TPUMEPOB MEXaHUUYECKOTO JIBUIKCHHUSI.

OO0cy:kaeHHe rpaHUll IPUMEHUMOCTH MOJEIHN «MATEPUAIBHAS TOUYKA.

OnucaHue MEXaHMYECKOTO MBWIKCHHUS pa3IMYHbIMU crniocobamu (ypaBHEHUe, Tabiuiia,
rpaduk). AHaJu3 CUTYyalMi,
OTHOCHUTEJIIbHOCTh MEXaHUYECKOTO JIBUKEHUS.

YKU3HCHHBIX B KOTOPBIX MPOSBIISIETCS
Hab/11r01eHue MEXaHUYECKOro JBM)KEHUS TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHMe ITyT€il U TPACKTOPHIl ABMXKEHUSI OJTHOTO U TOTO K€ TeJla OTHOCUTEIBLHO Pa3HbIX
Ten orcuéra. AHanmu3 Tekcra [ammnes 00 OTHOCHUTENBHOCTH JBWKEHUS, BBIINOJIHEHUE
3aJaHUM IO TEKCTY (CMBICIIOBOE YTCHHE).

OnpeneneHue CcpelHEl CKOPOCTH CKOJBXEHUs OpycKa WIM JBHXXEHHS IIapukKa II0
HAKJIOHHOM INIOCKOCTH.

AHaJIU3 U 00cy:KIeHne crioco00B NMPUOIMKEHHOTO ONpEeIeIeHNs MTHOBEHHON CKOPOCTH.
OnpenesieHHe CKOPOCTH PABHOMEPHOTO JBMKEHUSA (IIapuKa B JKUIAKOCTH, MOJICIHU
PIIEKTPUYECKOTO aBTOMOOWIIA U T. I1.).

Onpeaenenne myTH, MPONJESHHOIO 3a JAHHBIM IIPOMEKYTOK BPEMEHHU, U CKOPOCTH TeJIa I10
rpauKy 3aBUCUMOCTH ITyTH PaBHOMEPHOT'O JIBUKEHHUS OT BPEMEHH.

OO0cy:kaeHue BO3MOXKHBIX MPUHIUIIOB JEUCTBUS MNPUOOPOB, M3MEPSIONIMX CKOPOCTb
(CIUIOMETPOB).

BbruncieHue Myt U CKOPOCTH IIPU PAaBHOYCKOPEHHOM IPSMOJIMHEWHOM JIBUKEHHUM TeEla.
OnpeaeseHue MPONUIEHHOTO MyTH M YCKOPEHUsS ABMXKEHHUS TeJjla MO rpauKy 3aBUCUMOCTH
CKOPOCTH paBHOYCKOPEHHOTO MPSIMOJIMHENHOTO JIBHKEHUSI Tejla OT BPEMEHHU.

OnpeaeneHue yCKOPEHHUs Teja IIPU PaBHOYCKOPEHHOM JBH)KEHUH MO HAKJIOHHOM IJIOCKOCTH.
M3mepenune nepruoia U 4acTOThl OOpaIleHusI Tejia IO OKPY>KHOCTH.

OrnpeneneHre CKOPOCTH PAaBHOMEPHOT'O JIBUYKEHUS TEJIATO OKPYKHOCTH.

PemreHne 3a1a4 Ha OIIPEAECIICHME KHHEMAaTHUYECKUX XAapPaKTEPUCTHUK MEXAHUYECKOIO
ITBUKEHUST PA3JINYHBIX BHUJIOB.

PacnodHaBaHnue u HpI/I6J'II/I)KéHHOG OMMUCAaHUC PA3JIMYHBIX BUJO0B MCXAHUYCCKOI'O ABUIKCHUA
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TemaTHuyecKHii 0JI0K,
TEMAa

OcHoBHoOe coep:xaHue

OcHoBHBIE BH/IBI 1eSITEIbHOCTH y4YalIuXcs (Ha ypOBHe Y4eOHBbIX AelCTBHI)

YCKOpEHHE

B NpUPOJIC W TEXHUKE (HA mpUMEepax CBOOOJHO MATAIONINX TEJ, JBMXKCHUS KUBOTHBIX,
HEOCCHBIX TEJ, TPAHCHOPTHBIX CPEICTB H JIP.)
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TemaTnuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OcHoBHBIE BH/IBI 1eSITEIbHOCTH y4YalIuXcs (Ha ypOBHe Y4eOHBbIX AelCTBHI)

B3aunmoneiicreue
(20 )

TeJ

[IepBriii 3ak0oH HproTOHA.
Bropoi1 3akoH HeroToHa.
Tperuit 3akoH HeroToHa.
[IpyHIMIT cynepno3uuuu
CHJI.

Cuia ynpyroctu. 3aKoH
Cuna

['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
MaTepUaTbHON TOYKH.

I AGCOTIOTHO TBEpPHOE
PaBHOBecue

TCiIa C

TEJIO.
TBEPAOTO
BaKPEITUIEHHOMN OCBIO
BpanIcHUS. MomeHT

cuiibl. LleHTp TsxecTr

Pemrenue 3aga4 ¢ WCIOJB30BAaHUEM 3aKOHA BCEMHPHOTO TATOTEHHS W (DOPMYIIBI ISt
pacué€Ta CUJIbI TSKECTH.

AHAJIM3 OPUTHHAIILHOTO TEKCTa, OIMCHIBAIOIIEr0 IMPOSBICHUS 3aKOHA BCEMUPHOIO
TSICOTEHUS; BHITIOJIHEHUE 3aJIaHUH 10 TEKCTY (CMBICIIOBOE YTEHHUE).

Ha6110n1eHue 1 00Cy>K/IeHUE ONBITOB 10 U3MEHEHUIO Beca TeJlallpu YCKOPEHHOMIBU>KEHUU.
AHAQJIM3 YCJIOBUM BO3HHUKHOBEHHS HEBECOMOCTU M Tiepe- Ipy3ku. Pemienue 3amad Ha
OIIpe/Ie]IeHUE Beca Tejla B Pa3JIMYHBIX YCIOBUSIX.

AHanu3 cuil, JEHCTBYIOIIMX Ha TeJIo, IOKosieecss Ha omnope. OmpenesieHUE LIEHTpa
TSOKCCTHU PAa3JIMYHBIX TCJI

3aKOHBI
(10 u)

COXpaHeHMs]

Mirynsc
3MeHeHne  uMIryabca.
MMnynbc cuibl. 3aKoH

TCIa.

COXPaHCHUS UMITYyJIbCA.

HaGmronenrne u oOCyXJI€HUE OIBITOB, JEMOHCTPUPYIOIIMX IIepefady HMIyjidbca MOpHU
B3aUMOJCUCTBUU TeJl, 3aKOH COXPaHEHHUsI HUMITyJbca IIpU aOCOIIOTHO YIPYTOM H
HEYIPYTrOM B3aUMOJIEHCTBUU TEI.

AHanU3 cCUTyalMHd B OKpYXKalollled >XU3HU C MCHOJIb30BAaHMEM 3aKOHA COXPAaHEHMUA
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TemaTnuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OcHoBHBIE BH/IBI 1eSITEIbHOCTH y4YalIuXcs (Ha ypOBHe Y4eOHBbIX AelCTBHI)

PeakTBHOE JIBHIKECHUE.
Mexannyeckasi padoTa u

MOIIIHOCTE. Paborta cui

TSKECTH, YHOPYrOCTH,
TpEHUS.
CBsi3b SHEPIrUu u

paboTel. [ToTeHIMANTBEHAS
DHCPIrus TCJia, IMNOAHATOIO
HaT

BEMUTH.

IIOBCPXHOCTBIO

[ToreHumnanbHasi SHEPTUS
C)KaTOM NPy KUHBI.
KuneTnueckas sHeprusi.
Teopema 0 KMHETHYECKOMH
PHEPTHUH.
3aKkoH COXpaHEHUs

MEXaHUYECKOU dHEPIrUn

MMITYJIbCA.

Pacno3HaBaHue SBICHUSI PEAaKTUBHOTO ABIKEHUS B npupoae u texuuke (MC-6uomorus)
IIpMeHeHne 3aKOHA COXPAaHEHHUS UMILyJIbca I pacy€Ta pe3yJIbTaTOB B3aUMOJICHCTBHUSA
Tes (Ha mpuMepax HEyINpyroro B3aMMOJAEHCTBUS, YNPYyroro LEHTPAJIbHOIO B3aUMOJAEHCTBUSA
NBYX OJTMHAKOBBIX T€JI, OJHO U3 KOTOPBIX HEIOIBUXKHO).

Penrenue 3aaa4 ¢ MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUSI UMITYJIbCA.

Onpenenenue pabOTbl CUJIbI  YOPYrOCTH IpU NOABEME TIpy3a C HCHOJIB30BAHUEM
HETOABUYKHOT'O U MOJIBUYKHOTO OJIOKOB.

M3MepeHne MOIIHOCTH.

MN3mepenne OTEHIIMAIBHON SHEPTUU YIIPYTO Ae()OPMUPOBAHHON MDY >KHHBI.

MN3MepeHne KNHETUYECKON DHEPIUM TeJla MO JJIMHE TOPMO3HOIO Iy TH.

OKCIIEPUMEHTAIbHOE CPABHEHHME W3MEHEHMS IIOTCHUUAJIBHONM M KUHETHYECKOW DHEPrUil
TeJIa IPU JBM>KEHUH 110 HAKJIOHHOMW IJIOCKOCTH.

OKCIIEpUMEHTaJIbHAsd INPOBEpPKa 3aKOHA COXPAaHEHUs MEXAaHWYECKOM DJHEPrUu IIpHU
CBOOOJHOM I1aJICHUM.
IIpuMeHeHHe  3aKOHAa  COXPAHEHMUs  MEXaHUYECKOW DHEpruM s pacyéra
MOTCHIIUAJIbHOM M KHHETHYECKOW HJHEeprui Teia. PemreHue 3amad ¢ MCIOIb30BAHUEM

3aKOHa COXpaHCHUA MEXaHUYICCKOM OHCPTUH.

Pa3zngen 9. Mexanunueck

ue Kosiedanusi u BoJHbI (15 1)

MexanndyeckKue
KoJIe0aHud
(7 1)

KomnebareanHoe
TBU>KEHUE. OCHOBHEIE
XapaKTePUCTUKH
KOJICOaHU: epUo/I,
gacToTa, aMIUTATY Aa.
MaTtemMaTHdeCKUM "

MPY>KUHHBIA MasiTHUKU.

[IpeBpamienue >HeEpruu
npu Kos1e0aTeIbHOM
IBHKEHUU.

3aTyxaromue KoiaeOaHus.

Ha6ionenue konebaHuil moj JEWCTBUEM CHII TSHKECTH U YOpy- TOCTH U OOHapy>KeHUue
MOJIOOHBIX KOJIEOAHUI B OKPY>KAIOIIEM MHUPE.

AHAJIM3 KoJeOaHWW Tpy3a Ha HUTH U Ha NpykuHe. OnpeneneHne 4acToThl KOJICOaHUM
MAaTEMaTUYE€CKOrO U MPYKUHHOTO MasiTHUKOB.

Hao6ur01eHue 1 00bsiCHEHUE SIBJICHUSI pe30oHaHca. VcciaenoBaHue 3aBHCHMOCTHU TIeproaa
KOJICOAQHUM TIOABEIICHHOTO K HUTH Ipy3a OT JUTUHBI HUTH.

IIpoBepka HE3aBUCUMOCTH MEpHOJia KOJeOaHUM Trpy3a, IMOABEIICHHOIO K JEHTe, OT
MaccChl rpy3a.

Ha61101eHue 1 00CyKIeHHE OMBITOB, IEMOHCTPUPYIOIMINX 3aBUCHMOCTh MEepHOIaKoieOaHui
MPY>KWUHHOTO MAasiTHUKA OT MACChI I'py3a U KECTKOCTU MPYKUHBL.

HpnMeHeHne MAaTEMAaTHUYCCKOIr'o U IMpy>XHUHHOI'O MasTHHUKOB
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MexaHnudyeckue BOJIHBI B
TBEPAOM
celicMUYeCcKHe

Tele,
BOJIHBI.
3ByK. [ pOMKOCTh 3BYyKau

BHICOTA TOHA.
OTpakeHue 3BYKa.
udpa3Byk u
YIIbTPa3BYK.

Tematu4yecknii 0,10k, | OcHOBHoOe cofep:kaHue OcHoBHBIE BH/IBI 1eSITEIbHOCTH y4YalIuXcs (Ha ypOBHe Y4eOHBbIX AelCTBHI)
TEeMa
BbIHYK/IEHHbBIE B Ka4eCTBE MOJIEJICH JJIsl OMUCAaHUS KOJICOAHUN B OKPYKArOIIeM MHUPE.
KoseOanus. Pesonanc Pemrenue 3aaa4, CBSI3aHHBIX C BBIYHWCIEHUEM WM OLIEHKOW 4YacTOThl (Ilepuona)
KOJIeOaHUM.
Mexanuueckue BOJHbLCBOMCTBA MexaHN4YeCKuX (OOHapy KeHre U aHAJIU3 BOJTHOBBIX SIBJICHUM B OKPY’KarOIEM MUPE.
3ByK (8 u) BosiH. JlnuHa  BosHBL [HaGmaroaeHMe pacnpocTpaHEHUsI MPOJOJIBHBIX W IONEPEYHbIX BOJH (HAa MOJEIH) U

0OHapyKEHHE aHAIIOTUYHBIX BUIOB BOJIH B MPUPOAE (3BYK, BOASHBIC BOJHBI).
Bbruyuciienue CKOpPOCTH
OKCHEPUMEHTAJIBHOE OIpeAeJieHMe TPAHULl YacCTOThl CIBIIIMMBIX 3BYKOBBIX KOJIE€OaHUH.
Ha0/1100eHue 3aBUCHUMOCTH BBICOTHI 3BYyKa OT 4acTOThI (B TOM YHUCJIE C MCIOJIb30BAaHUEM

JJIMHBI BOJIHBI u PacipoCTpaHCHUA 3BYKOBBIX BOJIH.

MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaGmronenne n 0ObSICHEHHE SIBIICHUS aKyCTUYECKOTO PE30HAaHCA.

AHAJIN3 OPUTHHAIBHOT'O TEKCTA, MOCBIIIEHHOTO MCIIOJIB30BAHUIO 3BYKa (WM YIBTPa3ByKa) B
TeXHUKE (DXOJIOKAIWs, YIbTPa3ByK B MEIULMHE W Jp.); BBIIOJIHEHHE 3aJaHUN IO TEKCTY
(CMBICIIOBOE UTEHHE).

Pa3nen 10. DieKTpOMarHuTHOE MOJI€e M 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)

DJIEKTPOMAarHuTHOe |[DJIEKTPOMAarHUTHOE IlocTpoeHue paccyskaeHuii, OOOCHOBBIBAIOIIMX  B3aHUMOCBA3b JJIEKTPUUYECKOIO U
noJie oJIE. MarHuTHOTO MOJIEH.
DJIEKTPOMAarHUTHHIE
BOJIHBI.
IMoBTOPHUTEILHO-0000 AT MOAYJIb (5 1)
CucremaTu3anus nO6o001IeHne cosiepkanys [BoimoJiHeHMe  yuyeOHbIX  3aJaHuii, TpeOyromuXx JEeMOHCTpallMd KOMIETEHTHOCTEH,
00001IeHNE Ka)XJOr0 M3 OCHOBHBIX XapaKTEPU3YIOIINX €CTECTBEHHO-HAYUYHYIO0 I'PaMOTHOCTb:
[IPEIMETHOTO pa3aenoB Kypca QU3MKH: - MPUMEHCHUsS MOJYYCHHBIX 3HAHHUH Ui HAYYHOTO OOBSICHEHUS (U3NYCCKUX SIBICHUI B
CoIepKaHUs HMEXaHU4YECKHUe, OKpY>Karolel NpUpoJie U MOBCEIHEBHON >KU3HM, @ TAaK)Ke BBISABICHUA (DU3NUYECKUX OCHOB
OIBbITA J1EATEILHOCTH,[TETIJIOBBIE, Psi1a COBPEMEHHBIX TEXHOJIOTUH;
MPUOOPETEHHOTO IPHUPJIEKTPOMArHUTHBIE. -IPUMEHEHUSI OCBOEHHBIX AKCIEPHMEHTAJIbHBIX YMEHHUH JIsI HCCIeIoBaHUS (PU3MYECKUX
N3yYCHUHN BceroHayuHblit METO/ |SIBJICHUM, B TOM YHMCJIE€ JJISI IPOBEPKU TUITOTE3 U BBISIBJICHUS 3aKOHOMEPHOCTEH. Perienue
Kypca QU3HKH [MO3HAHUS u €ro [pacy€THBIX 3a/a4, B TOM YHCJI€ TIPEAIOoNararonux UCIoab30BaHue (U3NUECKON MOJIeIN U
peanmn3anust B (OCHOBaHHBIX Ha COJEp’KaHUM Pa3JIMYHBIX pa3lieiaoB Kypca (uU3UKU. BreinonHenue wu
(bu3nIecKux 3allluTa FPYNIOBBIX WM MHAWBUAYAJIbHBIX IPOEKTOB, CBSI3aHHBIX C COJIEpYKaAaHUEM Kypca
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TemaTnuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OcHoBHBIE BH/IBI 1eSITEIbHOCTH y4YalIuXcs (Ha ypOBHe Y4eOHBbIX AelCTBHI)

nccienoBanusx. CBs3p
(bM3UKHN U COBPEMEHHBIX
TEXHOJOTUH B obylacTu
repegayn uHQpOpMAaLNH,

ODHCPICTUKE, TPAHCIIOPTE

buzukun
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10 kaacce (68 u)

Temaruueckuii 010k, | OCHOBHOe cojep:KaHHue OcHOBHBIE BH/IbI AeSTEJIbHOCTH yYalIuXxcs (HA YPOBHE Y4eOHbIX AeicTBHIl)
TeMa
Paznen 11. CBeroBble siByieHus (26 1)
3aKoHbI HMcrounuku ceera. [HaOJuroaeHue onpITOB, IEMOHCTPUPYIOIIUX SBICHUE NPSIMOJIUHENHOTO pacIpOCTPAHEHUS
pacnpocTpaHeHust JlydyeBasi mojienp cBeTa. |[cBeTa (BOBHUKHOBEHHME T€HU M MOJYTEHH), M HUX HHTEPIpETalus C HCHOJIb30BAHUEM
CBeTa [IpsimonuHeitHOE [OHSITUS CBETOBOI'O JIy4a.
(6 1) pacripoctpaneHue cBeTa. |(QO0bsICHEHME U MOJCIMPOBAHUE COJIHEYHOTO U JIYHHOTO 3aTMEHUM.

3atmenuss CoyiHIa #
JIyHBI. OTtpaxxenue
CBETA. IInockoe
3epKajo. 3akoH
OTpaKEeHU CBeTa.
[Ipenomienue CBeTA.
3aKkoH MPETOMIICHUS
CBETA. [TonHoe

BHYTPEHHEE OTpaKEHHUE
cBeTa. HMcmonn3oBaHue
BHYTPEHHETO OTpa)KeHUsI
B ONTHYECKUX

CBCTOBOAAaX

HcciienoBanne 3aBUCUMOCTH yIjla OTPa)KCHUs CBETOBOIO JIyda OT yIJIa IaJCHUs.

MN3yueHne CBOWCTB M300pakeHHs B IIOCKOM 3epkaiie. HabGmronenune u oObscHeHHE
OIIBITOB MO MOJIyYEHUIO N300pa’kKeHUl B BOTHYTOM M BBIITYKJIOM 3epKasiax. HaGmonenue u
O0OBSICHEHHE OIBITOB IO NMPEJOMJICHUIO CBETAa Ha I'PAHMUIE Pa3JIMYHBIX Cpell, B TOM YHUCIE
ONBITOB € HccnenoBanue 3aBUCHUMOCTH — yIJia

HOJIHBIM  BHYTPCHHUM  OTPAKCHUCM.

[IpPEJIOMJICHUsT OT YyrIJjla NaA€HUs CBETOBOIO Jiyda Ha TpPaHUILE «BO3QYyX—CTEKIIO».
Pacno3zHaBaHme SIBICHUN OTPA’KEHUS U MPEJTOMIIEHUS CBETa B MOBCEIHEBHOM KU3HU.
AHAJU3 U OOBSICHEHHE SIBJICHUS ONITUYECKOTO MUPaXKa.

Pemenue 3aja4 ¢ MCHOJB30BAHHUEM 3aKOHOB OTpaAKCHUA U MMPCIIOMJICHUA CBECTA

JInH3bI M onmTHYecKHe
npuodopbI
(64)

JIuH3a, Xxoa Jyued B

TMH3E. OnTnueckast
cuctema. OnrTudeckue
npuOopkI: doToarapar,
MUKPOCKOIT U TEJIECKOIL.
I'ma3 kak omnTudeckas
cucrteMa. bin3opykocThb

1 JaJIbHO3O0PKOCTb

IlosryyeHue 1300pakeHUN C MOMOIIBIO COOMpAIOIIEl U pacCenBaroIIei JTUH3.
Onpeaenenue GOKyCHOrO PacCTOSHUS M ONTHYECKOM CHUJIBI COOMpAIOIEH JTMH3BI.

AHAJIM3 YCTpOWCTBAa W MNOpUHIMNA JEHCTBUS HEKOTOPHIX ONTHYECKHUX MNPHOOPOB:
(oroannapara, mukpockona, teneckorna (MC — 6uoJIoTHsI, aCTPOHOMMSA).

AHaJIN3 SIBJICHUIN OJM30PYKOCTH U JaJbHO30PKOCTH, NpUHIIUNA AeHcTBUA 0uKoB (MC —
OuooTHS)

Pasnoskenue
0eJIoro cBeTa B

Paznoxxenue oeJoro

cBeTa B CHeKTp. ONBITHI

HaoOsroneHue 110 pasyioKeHUI0 Oenoro cBera B crnekTp. HaOmromenume m oOBsicHEHHE
OTIBITOB IO MOJYYCHHUIO OEJIOr0 CBETa MPH CIOKCHHUH CBETA Pa3HBIX IIBETOB.
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TemaTnuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

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

CIIEKTP

3w

HeroTtoHa. CioxxeHue
CHeKTpaJIBHBIX IOBCTOB.

Jlucnepcusi cBeTa

IIpoBenenne 1 OObsSICHEHHE OIBITOB 110 BOCHPUATHIO IIBETa IMPEIAMETOB MpPU HX
HaOII0/ICHUH Yepe3 LIBETOBbIE (DUIBTPHI (LIBETHHIE OUKH)

Paznen 12. KpanrtoBbie siBiaeHus (32 )

Ncnyckanue u
MOIJI0IEeHHE CBeTa
aTOMOM

(4 )

OmbiTel  Pesepdopna wu
[IaHETapHast MOJICITb
aToMa.

Monens atoma bopa.
lcnyckanue u
TTOTJIOIIICHUE cBeTa
ATOMOM. KBaHTEI.

JInHEeUaThIe CIIEKTPBI

O06cyxkaeHue ey onbITOB Pesepdopaa mo nccie o0BaHUIO aTOMOB, BBIIBUKSHHUE THIIOTE3 O
BO3MOJXKHBIX pe3yJbTaTaX OMBITOB B 3aBUCUMOCTU OT IPEANOIaraeMoro CTPOCHHUS aTOMOB,
(hopMyITHpOBaHUE BHIBOJIOB U3 PE3yJIbTATOB OMBITOB.

O0cy:x1eHue TPOTUBOPEUHI MIIAHETAPHOM MOJEIN aToMa

W OCHOBAHUM 151 TUIIOTE3bl bopa 0 cTalmoHapHBIX OPOUTAX AJIECKTPOHOB.

Hao0J/io1eHue CIUIOIIHBIX M JMHEWYaThIX CIEKTPOB H3JIyYEHHs Pa3]IMUHBIX BEIIECTB.
O0bsiCHeHMEe JTMHENYaThIX CIEKTPOB U3ITYUYECHUS

CTpoeHne aTOMHOIo
sapa
(64)

PannoakTHBHOCTG.
Anbpda-, Oera- u
raMmMa-u3IydeHUsl.
CrpoeHnue aTOMHOT'O

sapa. Hyknonnas moznens
aTOMHOTO sizipa. M30Tonsl.
PammoakTnBHEBIC
peBpalLICHUS.
noiiypacrnana. JlerictBus
paarOaKTUBHBIX

Ilepuon

W3Jy4YeHUW Ha KUBBIE

OO0cy:xaeHne BO3MOXKHBIX THIIOTE3 O MOJICIISIX CTpoeHHs sizipa. OnpenesieHue cocTaBa
si7IEp 1O 3aJJaHHBIM MAaCCOBBIM U 3apsA0BBIM YHCJIaM U 10 TIOJIOKEHHUIO B TIEPUOTNIYESCKON
cucteme sr1eMeHToB (MC - xumus).

AHAJIM3 U3MEHEHMs COCTaBa siipa U €ro IOJOXKEHHUS B NEePUOJUYECKON CHUCTEME IpHU
a-paguoaktTuBHOCTH (MC - Xumus).

HccnenoBanue TPEeKOB a-4acTuIl MO TOTOBBIM ¢oTorpadusiMm. OOHapyKeHHE U U3MEpPEHHE
paIualMoOHHOrO (pOHA C MOMOIIBIO I03UMETPA, OIIEHKA €T0 HHTEHCUBHOCTH.

AHAJIM3 OMOJIOTUYECKHUX W3MEHEHHUM, MPOUCXOSIINX IO JEHCTBUEM PaJUOAKTUBHBIX
m3nydennit (MC - Ouosorus). Mcrionb3oBaHue paJarOaKTUBHBIX HW3JTyYEHHUH B MEIUIIMHE
(MC - 6uonorus)

3apssJ0BOTO U MaCCOBOTI'O
UHCCII.

9Heer5[ CBsI3U aTOMHBIX

OpraHnU3MbI
Hnepnble pe€aKnuu ﬂILepHBIe pPCaKnuun. Pemenue 3agad C HCIOJb30BaHHEM 3aKOHOB COXpaHCHUA MACCOBBIX MW 3apsaJ0BbIX
(7 '-l) 3aKOHBI COXPAaHCHUA UUCCII Ha OIPCACIICHUC PC3YJIbTATOB AACPHBIX peaKHHﬁ; aHaJIu3 BO3MOXXHOCTH HWIIH

HEBO3MOKHOCTH SIIEPHON PEaKIUU.
OueHka SHEPrUM CBA3U sIAEP C UCIOJIb30BaHUEM (OpMYIIbl DUHIITEHHA.

O06cyxaeHHne IEPCIEKTUB UCITOJIb30BaHUS yIIPABIISIEMOI0 TEPMOSIAEPHOTO CUHTE3A.
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TemaTnuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

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

siep. CBsi3b Macchl U

PHEPTUU.

Peakiinmn CUHTE3a u
IeJIeHusI siIIep.

I cTouyHuku SHEpPruu

CoJiHIia 1 3BE3.
SlnepHas sHEepreTuka

O0cy:kaeHne TIPEUMYIISCTB U DKOJOTHYECKHX TIpodiem,
pHepretukoit (MC — skonorus).

CBSI3aHHBIX C SIJICPHOU

[MoBTOPHUTEILHO-0000 AT MOaY.Ib (10 1)

CucremaTu3anus u
00001IIeHE
MPEeAMETHOTO
COJICp>KaHUS U OIThITa
JICSITEIBHOCTH,
MPHOOPETEHHOTO MPU

buznku

O000111IeHUE

COJICPIKaHUs KaXJIOTO M3
OCHOBHBIX pas3nesnon
Kypca uszuku:
MEXaHUYSCKUEC,
TETUIOBBIC,

M3Yy4YCHHUHU BCCTIO KYPCA3JICKTPOMAIrHUTHBIC,

KBaHTOBBIE SIBJICHMUSI.
Hayunsbii METON
MO3HAHUS 51 €ro
peanuzanus B
uznueckux

ucciaenoBanusix. CBs3b

(GU3UKN U COBPEMEHHBIX
TEXHOJIOTUH B oOyacTu
nepenayn  MHMOpMaLUH,
SHEPreTHKE, TPAHCIIOPTE.

BobinosiHeHue y4eOHBIX 3aJaHMi, TpPeOYIOIIUX JEMOHCTpPAllUM KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIUX €CTECTBEHHO-HAYUYHYI0 IPAMOTHOCT:!

- MPUMEHEHMS TOJIYYECHHBIX 3HAHUW /IS HAYYHOTO OOBSCHEHUs (PU3UUYECKUX SIBIICHHI B
OKpY KaroIIel MPHUPOJIC M MOBCEIHEBHOW >KM3HH, a TAKKE BBISABICHHS (DU3MYCCKHX OCHOB
psiia COBPEMEHHBIX TEXHOJIOTHH;

- MPUMEHEHUSI OCBOCHHBIX DKCIEPUMEHTAJbHBIX YMEHHUH 151 UCCIIEAOBAaHUS (PU3UUECKUX
SIBJICHUH, B TOM YHUCJIE€ IS HPOBEPKU TMIOTE3 U BBISIBICHUS 3aKOHOMEPHOCTEN.

Pemenue pacuéTHbBIX 3a/1a4, B TOM YHCJIE MPEANOJaraloiinx UCIoIb30BaHue GU3NUECKON
MOJI€JIM U OCHOBAaHHBIX Ha COJIEP’KaHUU PA3TUYHBIX pa3/IeNIoB Kypca PU3HKH.

BeimmostTHeHHME W 3amyMTa TPYIMNOBBIX WM WHAWBUIYAIBLHBIX IIPOEKTOB, CBSI3aHHBIX C

cojJiepKaHueM Kypca QU3UKHU

[Tpu pa3paboTke paboueit mporpaMMbl B TEMAaTUYECKOM IIAHUPOBAHUU JAOJKHBI ObITh YYTEHBI BO3MOKHOCTH MCIIOJIb30BAHUS

AJIEKTPOHHBIX (IIU(MPOBBIX) 00Pa30BATEIBHBIX PECYPCOB, SBISIIONTUXCS YI€OHO-METOANUYECKUMHU MaTepruagaMu (MyJIbTUMEIUNHBIC

pOrpaMMbl, BJEKTPOHHbICE YYEOHMKHM U 3aJaYHUKH, DJIEKTPOHHbIE OMOIMOTEKH, BUPTYyalibHbIE JabOpaTopuH,

HNI'POBLIC
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IPOrpaMMbl, KOJUIEKIIH [UPPOBBIX 00pa30BaTeNbHBIX PECYPCOB), UCTIOIB3YEMBIMU ISl OOYUYEHHS M BOCTIUTAHUSI 00YYaIOIIUXCS C
PAC, npencraBieHHbIMU B 3JIEKTPOHHOM (LHU(DPOBOM) BUAE U PEATU3YIOIIMMH TuaakTHueckue BosmoxkHoctu MKT,conepxanue

KOTOPBIX COOTBCTCTBYCT 3aKOHOIATCIIbCTBY 00 06p330BaHHI/I.
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IHoaxoabl K OlIeHUBAHUIO INIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHUsI

OCHOBHBIMM METOJIaMH MPOBEPKHU 3HAHWUN U YMEHUN OOydYaroIMXCs IO
MaTeMaTHKe SBISIIOTCS] YCTHBIN OMPOC U MUCbMEHHbIE padoThl. K muchbMeHHBIM
dbopMaM KOHTPOJISE OTHOCSTCS: MaTEMaTHUECKHUE AUKTAHTHI, CAMOCTOSITEIIbHbIC
U KOHTPOJIbHBIE pa0OThI, TECTOBBIC 3a/IaHUS U TECTHI.

OcHOBHBIE BUJbI NMPOBEPKU 3HAHUN — TEKylllas M UTOromas. Tekymias
MIPOBEPKA MPOBOJUTCS CHUCTEMATUYECKH U3 YpOKa B YPOK, a UTOTOBas — IO
3aBepLICHUH TEeMBI (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.

JInst  olleHHWBaHHWS  JIOCTHKEHHUS TUIAHHPYEMBIX  00pa3oBaTeNbHbIX
pe3yabTatoB s ydammxcs ¢ PAC BaxxHa Takasi opraHuzamusi oOydeHwus,
KOTOpasi MpeyCMaTPUBACT CBSI3b OOYUYEHUS C JIMYHBIM >KH3HEHHBIM OIBITOM
CaMOr0 y4allerocss W pa3BUTHE €ro >KU3HEHHONM KOMIIETEHLIMH IS
npeoaoJieHust GopMan3alvy MOJTyYEeHHBIX YMEHUN U 3HAHUIA.

OOyuaromuiics ¢ PAC wuMmeer mnpaBo Ha MPOXOXKACHUE TEKYIIEH,
IIPOMEXYTOUYHOM M TOCYAApCTBEHHOW MTOTOBOM aTTECTAllMM HE TOJBKO B
oOmeit, HO U B uHBIX dopmax. s oOydaromierocs ¢ PAC 1o MoxeT ObITh
aTTecTalysT B WHAWBUIYyAIbHOM TMOPSJIKE, B MPHUBBIYHBIX YCIOBUSX, B
NPUCYTCTBUM 3HAKOMOI'O MEAAaroruyeckoro pabOTHHKA, C MCIOJIb30BAHUEM
pPa3TUYHBIX CIIOCOOOB aNamnTaluy MPeIbIBICHNS YIeOHbBIX 3a/laHUl, C YIETOM
O0COOEHHOCTEW JIMYHOCTHOTO, 3MOLMOHAIBHO-BOJEBOIO M IO3HABATEIBHOTO
pazButus ody4varomuxcs ¢ PAC.

[Tpu oLeHMBAaHUU JMYHOCTHBIX PE3YJIbTaTOB HEOOXOIUMO OOECIEeUnuTh
WHIUBUyAIA3aIMI0 ATATHOCTH OCBOEHUS 00pa30BaTENbHBIX PE3YJbTATOB B
CBSI3U C HEPABHOMEPHOCTHIO M OCOOCHHOCTSIMH pa3BUTHA MmIKOJbHUKA ¢ PAC.
[TockonbKy 3MOLMOHAIBHO-BOJEBOE M JIMYHOCTHOE PAa3BUTHE AyTUYHOIO
IIKOJbHUKA  HEPEAKO  3aJEep)KMUBAETCA IO CPaBHEHUIO C  THUIIMYHO
Pa3BUBAIOIIMMUCS CBEPCTHUKAMHM, JIONYCTHMAa OPUEHTALMs Ha JUYHOCTHBIE

PE3YIbTAThI C YUCTOM PCAJILHOI'O IICUXOJOIrH4C€CKOI0 BO3pacTa.



CrnenuajbHble YCJIOBHSA PeAJTU3allui TUCUUILINHBI

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

- aIanTUPOBaTh METOAbI MPEACTABICHUS HOBOTO MaTepHuaa, CrocoObl
TEKYILIET0 KOHTPOJII U PENpe3eHTAUN MOJTYUYEHHBIX 3HAHUM, TPEAYCMOTPETh
Ipd HEOOXOJUMOCTH BO3MOXKHOCTh  BBIMIOJHEHHS YacTH 3aJaHUil  C
ucnons3oBanueM UKT);

- pazpemath obOyuaromumcia ¢ PAC uMerh B KauecTBE CIPABOYHOIO
Marepuajia BU3YaJIbHbIE CXEMbl W QJITOPUTMbI, OINOPHBIE KOHCIIEKTHI,
MOIIIarOBbI€ WHCTPYKIIMH, TOMOTAIOIIME B PEIICHUH MaTeMaTUYECKUX 3a1a4 (B
TOM YHCJIE, U BO BPEMsI IPOBEPOUHBIX padoT);

- HCIIOJB30BaTh BO3MOYKHOCTH BHU3YAJIbHOW MOIAEPKKUA H3Y4aEMOIO
Matepuaia (WUTIOCTpalUK, YueOHble (DUIbMbI BUPTYAJIbHBIE OIbBITHI, CXEMBI,
dbopmyIIbl, TAOJIUIIBI U T.11.);

- YYUTBIBaTh, 4TO ydamuecs ¢ PAC MOryT UCIIBITHIBATh 3HAYUTEIIbHBIC
3aTPYJHEHUS] B CAMOCTOSATEILHOM MPOBEICHUN XUMUUYECKUX KCIIEPUMEHTOB,
MPAKTUYECKUX U JTA0OPaTOpHBIX paboT. OHHM MOTYT 3HATh HOPMBI U MPaBUIIA
Oe3omacHO paboOThl B XMMHYECKOM J1abopaTopu, HO HE YMETb HX
peann3oBaTh HA MIPAKTHUKE;

- OTIPATHCS HA MPAKTUYECKUE U JTA00PATOpPHBIC paOOTHI I YTOYHEHUS
TEOPETUYECKUX MOHATUI U TOHUMaHUs (PU3UIECKUX SIBICHUM;

- Il TepeHoca TMOJYyYEeHHBIX 3HAHUM B  pEabHYIO  JKU3Hb
PEKOMEHyeTCsI CO3/1aBaTh YCIOBUS JUIsl OTPAOOTKH TOJYyUYCHHBIX HABBIKOB BO
BHECYPOYHOW M BHEUIKOJIBHOU JEATEIBHOCTA W TOBCEIHEBHOU KU3HU C
y4acTHEM M IMOMOIIBIO poauTeneit ooyuatomerocs ¢ PAC

- MpPU HEJOCTATOYHOU C(HOPMUPOBAHHOCTU TIPAPOMOTOPHBIX HABBIKOB
MOTYT UCIIOJIb30BATHCS PA3IMYHBIE CIIOCOOBI aIaNTallud YIYCOHBIX MAaTEPUAIOB
W 3aJlaHdi, B TOM YHUCJIE COKpAIleHHEe 00heMa MUCHMEHHBIX 3aJaHUuil TIPH
COXpaHEHUU YPOBHS CIOKHOCTH, BO3MOKHOCTb BBIMOJHEHUSI 3aJaHUNl 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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