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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B nenom pesynbraThl ocBoeHus odyuaromumucsa ¢ 3IIP yuyebHoro mpenmera
«Du3nkay TOKHBI COBMAAATh ¢ pe3yiabTaTamu DenepanbHoi paboyeil mporpamMmmbl
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

Haun6osee 3HaUUMbIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbTaTe nzydueHus (U3MKA Ha YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHuUs y
oOyuarorierocs ¢ 3[1P 6ynyT copMupoBaHsbl claeayIoIUe JUMYHOCTHBIE PE3YIbTAThl B
YacTu:

1) maTpruoTUYECKOTO BOCIIUTAHUS:

MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(bu3MYeCcKON HAYKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(PUZUKOB,;

2) rpaxaaHCKOTO U JYXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJEHUU OOIIECTBEHHO-3HAYMMBIX U
ATUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JIOCTHXKECHUI
busuky;

OCO3HAHHUE BAXHOCTH MOPAIBHO-3TUUECKUX TPUHIMUIIOB B JACATEILHOCTU
YYEHOTIO;

3) 3CTETUYECKOT0 BOCIIUTAHUS:

BOCIIPUSTUE DCTETUYECKUX KAYECTB (PU3MUECKOW HAyKU: €€ TapMOHUYHOTO
[MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTU HAy4YHOTO MTO3HAHUSL:

OCO3HAHME IEHHOCTH (PU3UUYECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA MTO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIISIIOLIEN KYJIbTYPHI;

pa3BUTHE HAy4YHOW JFOOO3HATENBHOCTH, HWHTEpPEca K HCCIEN0BATEIBCKON
NeATEIIbHOCTH;

5) bopMupoBaHUS KYJIBTYpPbhI 310POBbSI U IMOIIMOHATIBLHOTO OJIArONOTYYHS:

OCO3HaHHME IIEHHOCTM 0Oe3omacHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJOTUYECKOM MUPE, BAXKHOCTH MPaBUJI 0€30MaCHOI0 MOBEJECHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUUYECKUM U TETUIOBBIM 000PYIOBAHUEM B JJOMAIITHUX YCIIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKA peIeKCHU, MPU3HAHKE CBOETO MpaBa Ha OIMMUOKY
Y TAKOTO K€ IpaBa y APyroro 4ejioBeKa;

6) TPyA0BOTO BOCIIUTAHUSL:

7) aKTHUBHOE y4acTHUE€ B PEUICHUWU MPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHW3allid,  HACEJICHHOTO0  IyHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW M COIMAIbHOM HAMpPaBICHHOCTHU, TPEOYIOMIMX B TOM YHCIE H
(bU3NUYeCKUX 3HAHUM;

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (U3UKOI;

8) PKOJIOTMYECKOT0 BOCTIUTAHUS:
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OpUEHTAIlMs Ha TMPUMEHEHHWE (PU3WYECKUX 3HAHWWM [JIS pPEIICHUs 3aJad B
00JacTH OKPYKAIOMICH Cpebl, MIIAaHUPOBAHUS IMOCTYIKOB U OIIEHKH MX BO3MOKHBIX
TIOCTICICTBUM IS OKPYKAIOIICH CPEJIbI;

OCO3HaHWE TJI00AJIBHOTO XapakTepa JKOJOTHYCCKUX MpoOJieM W IMyTel ux
pEIICHUS;

9) amanTaiuu K M3MEHSIONUMCS YCIIOBHSIM COITUAIBHOMN M IPUPOTHOMN CPEIbl:

NOTPEOHOCTH BO B3aUMO/ICHCTBUY TPH BBITTOJIHEHUN HCCIICOBAHNN 1 TPOEKTOB
(M3UYECKON HAMMPABIEHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;

MOBBINICHUE YPOBHS CBOEM  KOMIIETGHTHOCTH 4e€pe3  MPaKTHUECKYIO
TeSITETHHOCTD;

NOTPpeOHOCTh B (DOPMHPOBAHUU HOBBIX 3HAHUH, B TOM uucie (GOpPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHME Je(hUIIUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 001acTH
bu3uKY;

IJIAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (DM3HMUECKUX 3HAHUM;

CTpEMJICHUE aHAJM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBA U
HPKOHOMUKHU, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

OIICHKAa CBOMX JCUCTBUM C Yy4E€TOM BIUSHUA Ha OKPYXAIOIIyI0 Cpeny,
BO3MOYKHBIX II00aTBHBIX TOCIIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnadenue ynusepcanbHblMu y4eOHbIMU NOZHABAM E/IbHLIMU OClICHBUAMU:

1) 6a30BbIC JIOTHYECKUE ICHCTBUS:

BBISIBIISATD U XapaKTEPU30BaTh CYIIIECTBEHHbBIC TPU3HAKH OOBEKTOB (SIBJICHUM);

yCTaHaBJIMBATh CYIIECTBEHHBIA NpPHU3HAK KJIaCCU(PUKAIIUA, OCHOBAHMS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHUS B paccMaTpUBAEMbIX (aKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCSIINXCS K (DU3NICCKUM SIBIICHHSIM;

BBISIBIIATH IPUYHUHHO-CIICJICTBEHHBIC CBSI3U MPY U3yYCHUN (PU3HUSCKUX SBJICHUI
Y TIPOIICCCOB, TIPOBOAUTH BBIBOBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3HUECKHUX BEIMYUH, TIPH
HEOOXOMMOCTH IO/ PYKOBOJCTBOM YUUTEIIS,

BBIOMpATh Croco0 pemieHuss y4yeOHOW (¢u3uueckor 3amaun (CpaBHEHHUE
HECKOJIBKMX BapUaHTOB pEIICHHs, BBIOOpP Hanbojee MOAXOMASIMIETO C YYETOM
CaMOCTOSITEIIbHO BBIICTIEHHBIX KPUTEPUEB) TIOJT PYKOBOJICTBOM YUHTEJIS.

2) 6a30BbIE UCCIIEIOBATEIHCKUE ICHCTBUS:

WCITOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJUTh MO IUJIAHY OIBIT, HECIOXKHBIM (U3MUECKU IKCIIEPUMEHT,
HeOOJBIIIOE HCClieoBaHuEe (DU3UYECKOTO SIBJIICHHUS, TPU HEOOXOIUMOCTH O]
PYKOBOJICTBOM YUHTEJIS;

dbopmynupoBaTh O00O0OIIEHUS W BBIBOABI IO pe3ysibTaTaM IPOBEAEHHOTO
HaOJII0JICHU S, OTIBITA, UCCIICIOBAHMS C OTIOPOM Ha IIJIaH/aJITOPUTM.

3) paboTa ¢ uHhopmaIue:
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MPUMEHSTH PA3IMIHBIC METOIbI, THCTPYMEHTHI 1 3aIIPOCHI TIPH TIOUCKE U 0TOOpE
uH(bOpPMAIIUU WK JAaHHBIX C YYETOM MPEIOKEHHON yueOHOU (u3ruecKkoil 3a1auu,
IpU HEOOXOUMOCTH 0] PYKOBOJICTBOM YUUTEJIS;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh UH(MOPMAIIUIO PA3IMYHBIX BUJIOB U (HOPM
Ipe/ICTaBIICHNUS,

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJIbHYIO  GOpMY  IPEACTaBIICHUS
uHboOpMaIIMM W WUIIOCTPUPOBATH pEIIAEMbIE 3a/1aud  HECIO0XHBIMU CXEMaMH,
auarpaMMaMu, THOU TpaduKor U UX KOMOMHAITUSIMU, TIOJT PYKOBOJICTBOM YUHTEJIS.

Osnaodenue YHUBEPCAbHbBIMU YyueoHvIMuU KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) obmenue:

B X0JI€ 00CYKIeHUS y4eOHOTO MaTepuaa, pe3yJIbTaToB JIA0OPATOPHBIX padOT U
MIPOEKTOB 3a7[aBaTh BOIIPOCHI IO CYMIECTBY 00CYKTaeMOl TEMBI M BHICKA3bIBATh UICH,
HalleJICHHBIE Ha PEIICHHE 3aa41 U MoIep KaHue OJ1aroeaaTeIbHOCTH O0IIEHNS;

COTOCTAaBIISATh CBOU CYXKJICHMSI C CYXIACHUSIMU JIPYTUX YYAaCTHUKOB JIMAJIoOra,
OoOHapy>KUBaTh Pa3IMUMe U CXOJICTBO MO3UIUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

nyOJUYHO TPEJCTABISATh PE3YyJIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, TIPOEKTA).

2) coBMeCTHas JIeSITEIBHOCTD (COTPYIHUYECTBO):

MOHMMATh W MCIOJB30BaTh TMPEUMYIIECTBA KOMAHIHON M WHIWBHUIYaTbHOM
pabOThI IPU PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

MIPUHUMATH I COBMECTHOU JIEATETLHOCTH, OPTaHU30BBIBATH ICHUCTBUS 110 €€
TOCTIDKCHUIO: PacIpeiesATh PO, 0OCYKIATh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh padOTHI, JOCTHTas KadyeCTBEHHOTO pe3yJibTaTra IIo
CBOEMY HAIpPAaBIIEHUIO U KOOPJIUHUPYS CBOU JECHUCTBUSA C APYTUMH YJICHAMU KOMaH/IbI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOMIMHA TPOIYKT MO KPUTEPHSM,
CaMOCTOSTENbHO C(HOPMYITUPOBAHHBIM YUYACTHUKAMU B3aHMOICHCTBHSI.

Osnadenue yHugepcaibHblMu yueOHbIMU PeCYIAMUGHBIMU OCUCH BUAMU:

1) camoopranuzanusi:

BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX W YUCOHBIX CUTYAIUsAX, TPEOYIOUUX IS
penieHus GU3NIECKUX 3HAHUM;

OpPUEHTHUPOBATLCA B PA3JIMYHBIX  [MOAXOJAX  TNPHUHATHA  PEIICHHUHA
(MHAMBUAYATBHOE, PUHATHE PEIICHHS B TPYIIIE, MPUHATHAE PEIICHUH TPYIIITON );

COCTaBJISITh AITOPUTM pelieHUs (PU3NISCKON 3a/1aul WU TIJIaHa UCCIICTOBAHMS
C y4€TOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEH, TTOJT PYKOBOJICTBOM
YUHTEIIA.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY CHUTyallMM ® TMpejyiaraTh IlaH €€ W3MEHEHHUs, IMpHu
HEOOXOAMMOCTH O] PYKOBOJCTBOM YUUTEIS;

OOBSCHATh  TPHUYUHBI  JOCTIDKCHHSI  (HEHOCTHMXKEHHUS)  pe3yibTaToB
NeSITeTbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUSIM.
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3) SMOIMOHAJIbHBIN MHTEIIJIEKT:

CTaBUTH Ce0sl Ha MECTO JPYroro 4YejoBeKa B XOJAE CIopa WM JUCKYCCHHM Ha
HaY4YHYIO TeMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOTO.

4) npuHATHE ce0s U IPYTHUX:

npu3HaBaTh CBOE MPAaBO HA OMIMOKY MPHU pelIeHur (PU3NIEeCKUX 3a1ad WiIH B
YTBEPXKJICHUSX Ha HAyYHbIC TEMBI M TaKOE K€ MPaBO APYTOTO.

IHPEAMETHBIE PE3YJIBTATDBI

TpeGoBaHus Kk NpeAMETHHIM pPe3yJIbTATAM OCBOEHHUS] Y4eOHOI0 MpeaMeTa
«®@u3ukay, pacnpeaejeHHble 10 roaM 00y4eHHu st

PesynpTaThl mo romam GoOpMyIHpPYIOTCS MO MPUHIUITY J00aBIIEHUS HOBBIX
PE3YNBTATOB OT T'OJIa K TOY (pe3yabTaThl 0U€PEAHOTO TOJIa [0 YMOJIYAHUIO BKIIIOYAIOT
pe3yNbTaThl MPEABIAYIIUX JIET).

7 KIIACC
[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTH y 00YYAIOIIUXCS YMEHUI:

— OpHUEHTUPOBATHCSH B TOHATHUAX W ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
du3nUecKue M XUMHYCCKHUE SIBIICHUS; HAOIIOJCHUE, DKCIICPUMEHT, MOJICTb,
TUIOTE3a; CIWHHIBI (U3MUECKUX BEIUYHMH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHUS BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
JBIKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJMHENHOE), TpPacKTOpHs,
paBHOCHCTBYIOIIAs CUJI, iedopManiud (yrnpyras, IiacTU4ecKkas), HEBeCOMOCTb,
COOOMIAIONIUECS COCYIBI, C OTIOPOM HA TUIAKTUYECKUM MaTepual

— paznmuuath saBieHUS (IudQy3us; TEIIOBOE ABMKEHUE YaCTHI[ BEIIECTBA;
pPaBHOMEPHOE  JBUXKCHHUE; HEPaBHOMEPHOE  JIBI)KCHWC; WHEPITHUS;
B3aMMOJICUCTBUE TEIN;, pagHogecue MmMEEPObIX mel C 3AKPEeniéHHOU OCblo
epawenusi; Tiepeaada JaBJICHUs] TBEPABIMU TEJIaMHU, KUIAKOCTAMH U Ta3amu;
aTMoc(depHOe TaBJeHUE; TUIaBaHUE TEJ; MPEBPAIICHUS MEXaHUYECKON SHEPTUH )
10 ONMCAHWID WX XapaKTepHBIX CBOWCTB W HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3MYECKOE SIBJICHHE, MOCIe MPEeABAPUTEIHLHOIO
00CYXKJIEHHUsI C TIEAarorom;

— pacrio3HaBaTh MPOSIBIICHNE U3YYCHHBIX (PU3MUECKUX SBJICHUM B OKPYKAIOIIEM
MHUpE, B TOM 4YHclie (U3NUECKUE SBJICHUS] B TIPUPOC: MPUMEPHI JABMKCHHS C
Pa3IMYHBIMU CKOPOCTSIMH B XMBOM W HEKUBOW IPUPOAE; NEUCTBUE CHUIIBI
TPEHUS B MPUPOJIC M TEXHUKE; BIUSIHHE aTMOCHEPHOTO NaBJICHUS Ha >KUBOU
OpraHu3M; IUIaBaHWE PHIO; pbIYard B TeEJIe YeJIOBEKa; MPH 3TOM IEPEBOJIUTH
NPAKTHYCCKYI0  3adady B y4eOHyI,  BBIACHATh  CYIICCTBCHHBIC
CBOMCTBA/TIPU3HAKN (PU3UYCCKUX SIBJICHHUH C IIOMOIIBIO TIEAarora;

— OIMCHIBaTh HW3YYCHHBIC CBOWCTBA TEN M (PU3NUYECKHE SIBICHHS, HCIIOIB3YS
¢usnueckue BeNMUYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, IYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC TeJla, CHIIa
TpeHUsl, aBiieHne (TBEPAOTO Tena, KUIAKOCTH, ra3a), BHITAIKUBAIONIAS CHUJIA,
MEXaHH4YeCcKas paboTa, MOIITHOCTb, IJICUYO CHJIBI, MOMEHT CHUIIBI, KOO PHUITHESHT

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 202 ot 23.10.2024. UcnonHuTens: MNonoeaHos B.B. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 5 n3 30. CTtpaHnua cosgaHa: 23.10.2024 16:54 =¥ TATAPCTAH



IIOJIE3HOT'O IEMCTBHSI MEXaHU3MOB, KHHETHYECKAs U MOTEHIMAIbHAs SHEPTHS) C
OMOpOM HAa cXeMy; 0pH OIUCAHUU PACKPBIBaTh (U3UYECKUNA CMBICIH
UCIOJIb3yEeMbIX BEJIUYMH, UX 0003HAUEHUS U €IUHULIBI (PU3UUYECKUX BEIHYUH,
Haxooums Gopmynvl, ces3bl8arouiue OAHHYIO QUUYECKYI0 BeTUUUH) C OpYeUMU
BENUYUHAMU, CMPOUMb 2PAQUKU  USYUEHHBIX 3A8UCUMOCTEU  QU3ULECKUX
geiuyyH C OTIOPOU Ha TUIAKTUYECKUN MAaTEpHAIT;

— XapaKTepu30BaTh CBOMCTBA TeJ, GPU3MUECKHE SIBICHUS U MPOIIECCHI, UCTIONb3Ys
MpaBUJia CIOXKEHUs CUJl (BJIOJIb OJTHOM MIpsIMOM), 3axon I yka, 3axon llackans,
3axKon Apxumeoa, npasuno pasHosecus puviuaza (010Ka), «3010moe npasuioy
MexaHuKy, 3aKOH COXPAHEHHsS MEXAHMYECKOW BSHEpPruH; IpH 3TOM J1aBaTh
CIIOBECHYIO (POPMYIJIMPOBKY 3aKOHA W 3anNUCHIBAMb €20 MamemMamuieckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyxicoeHuem niana pabomol;

— OOBACHATH (PU3MYECKHUE SIBJICHUS, MPOIECChl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYaIINil TPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: Mpy MOMOIIU
[e1arora BbISBIISTh IPUYUHHO-CIICCTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHUE U3
1—2 noruyeckux maroB ¢ ONOpoi Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3UUECKUX
ABJICHHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

— pelarb TUNOBBIE PACUETHBIC 33/1a4d B |AEHCTBHE C ONMOPOM HA AJITOPUTM,
MIPEABAPUTEILHO PAa300paHHBI COBMECTHO C NIEAArOroM, UCMOJb3Ys 3aKOHbI U
(opMyJibl, CBA3BIBAIOIINE (PU3HUECKHUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJlauu 3aMKChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (DU3UUYECKUE BETUYHHBI B
dbopMynbl W TPOBOJAUTH Pacy€Thl, HAXOJUTh CIIPABOYHbIC JaHHBIE,
HEOOXOAUMBIE JUIsl pEIIeHUs 33/a4, OLICHUBATh PEATMCTUYHOCTDh MOJIyUYEHHOU
(bu3HYeCKO BEIIUYUHBI,

— pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIN (HU3HUUECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUSI C MENaroroM; Mpu MOMOIIH
neJarora B ONMUCAHUK UCCIEI0BAHUS BBIICIATH MPOBEPSEMOE MPEAOI0KEHHE
(rumote3y), € OMHOpPOM HA JUAAKTUYECKUM MaTepuall pasziuyaTh U
MHTEPIPETUPOBATH MOJYYCHHBIA PE3yNbTaT, HAXOAUTH MOCIE OOCYKIEHHUS C
MeJaroroM OUIMOKHU B XO/I€ OMbITA, IEJIaTh BHIBO/BI IO €0 pe3ysIbTaTaMm;

— yMETh HAaXOJWUTh C MCMOJIb30BaHUEM LHU(PPOBBIX 00PAa30BATEIBHBIX PECYPCOB
OTIBITHI TI0 HAOMIOJCHUIO (PU3UUECKUX SBICHUN WM (PU3HMUECKUX CBOMCTB TEII:
(GopMynupoBaTh NIpOBEpsieMble  MPEAINOJIOXKEHUs, COOUpaTh YCTaHOBKY
U3 PEJIOAKEHHOT0 000PYA0BaHNUsI C ONIOPOM HA CXEMY, 3alUChIBAaTh XOJ1 OTbITa
1 (hOpMyIUPOBATh BBIBOJIBI O]l PYKOBOJCTBOM NEAArora;

— BBINOJHATH NPSAMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tesa, 00bEMa,
CWJIBI U TEMIEPATYPHI C UCIOJIB30BAHUEM AHAJIOTOBBIX U HU(POBBIX NpUOOPOB
C OTIOPOil HA aNTOPUTM; 3aIUCHIBAThH MMOKa3aHUsl MPUOOPOB C YUETOM 3aJaHHOM
a0COIOTHOM TOTPENTHOCTH U3MEPEHU;

— MPOBOAWTH COBMECTHO C II€JaroroM HCCJIEA0BAHUE 3aBUCUMOCTH OJIHOM
(¢u3MUecKoil BEIMYMUHBI OT JAPYTOM C HUCIONB30BAHWEM MPSMBIX H3MEPEHUMN
(3aBUCUMOCTH MyTH PABHOMEPHO JIBMXKYILIETOCS T€la OT BPEMEHH JIBHXKCHUS
TeNa; CUlbl MPEeHUs CKOIbJICEHUsi Om eeca mend, Kaiecmea obpabomku
nogepxHocmeti meil U HE3ABUCUMOCIU CUTbl MpeHus Oom NIouaou
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CONPUKOCHOBEHUSI Mel; CUlbl YAPY2OCMU Om  VOIUHEHUS  NPYICUHDBL,
BLIMANKUBAIOWEL CUTLL OM  00bEMA NOSPYICEHHOU uacmu mena u om
NJIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCTU  Om NIOMHOCU mead, Om
2NYOUHblL, HA KOMOPYIO NOZPYIHCEHO MeNo;, YCIo8Ull NIAABAHUS Mell, YCI08Ull
pasHogecusi pvlyaza u 0J10K08); TOJ PYKOBOJCTBOM I€Aarora y4acTBOBAaTh B
TUTAHUPOBAHUN y4EOHOTO WCCIICOBAHMsI, COOMPATh YCTAHOBKY M BBITIOJHATH
U3MEpCHHsI, CJeAys TPEUIOKCHHOMY IUIaHy, (UKCHPOBATh pE3yJIbTATHI
MOJTYYCHHOW 3aBUCUMOCTH (PU3WYECKMX BEIMYMH B BHUJE TNPEITIOKCHHBIX
TabuI 1 rpaduKoB, JAEIaTh BBIBOBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

— TPOBOAWTH KOCBECHHBIC H3MEPEHUS (PU3NUECKHUX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPJOTO TENa;, CHIa TPEHUS CKOJIBKCHHS; JTABJICHHUE BO3IyXa;
BBITAJIKUBAIOIIAS CUJIa, NEHCTBYIOIIAs Ha TMOTPYKEHHOE B JKUIKOCTH TEIO;
KOO(POUIIUEHT TOJE3HOTO  JIEHCTBUS TPOCTBIX MEXaHW3MOB),  CIIEAYs
PEJI0KEHHONW UHCTPYKIINH; MPU BBITIOJIHEHUU U3MEPEHUMN TTO/1 PYKOBOJICTBOM
nejarora coOMparh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIYMUCISATH 3HAUYCHUE
MCKOMOM BEJTUYHHBL;

— co0nrofaTh TpaBWiIa TEXHUKH O€30MAaCHOCTH TpH paboTe ¢ JabopaTOPHBIM
000pyI0OBaHUEM TOCIE MPEABAPUTEITHHOTO OOCYKICHUS C MEJarorom;

— COIOCTAaBJIATh TPHUHIMIBI JCHCTBUS TPUOOPOB M TEXHUYECKHUX YCTPOMCTR:
BEChHI, TEPMOMETP, JTUHAMOMETP, COOOIIAIOIIUECS COCYIbl, OapOMETp, phlyar,
MOJIBIDKHBIA W HEMOJBWXHBIA OJIOK, HAKJIOHHAs IUIOCKOCTh C OINOPOW Ha
TUAAKTUYECKUN MaTepua,

— XapaKTepU30BaTh MPUHIIUIBI JCHCTBUS U3YyUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPONCTB TOCIIE TPEIBAPUTEIHLHOTO 00CYKACHUS C TIEAArOoroM ¢ OIOPOi Ha UX
onmvicaHus (B TOM 4YHCIIC: TOMIMIUIHUKH, YCTPOMCTBO BOIOMPOBOJA,
TUAPABIMYECKUNA TIPECC, MAHOMETP, BBICOTOMED, TIOPIITHEBOM HACOC, apEOMET)),
WCIIONIB3Ysl 3HAHWS O CBOMCTBAaX (U3MYECKUX SBJICHUH W HEOOXOAUMBIC
(du3rIecKre 3aKOHbBI M 3aKOHOMEPHOCTH;

— TPUBOJIUTH TPUMEPHI / HAXOAUTH HHPOPMAIMIO O TPUMEPAX MPAKTUICCKOTO
UCIOJIb30BaHUS (PM3MUECKUX 3HAHUM B MOBCETHEBHOM JKM3HU JJIs1 00eCTIeueHUs
0e30macHOCTH MpU OOPAIICHUN ¢ TPUOOPAMH M TEXHHUYECKUMHU yCTPONUCTBAMH,
COXpaHEHUsSI 3JI0POBbSI U COOJIOJIEHHUS HOPM DKOJIOTHYECKOTO TOBEACHHUS B
OKPYIKAIOIIEH CPELE;

— OCYHIECTBJISITH C TIOMOIIIBIO Te1arora 0T00p MCTOYHUKOB MH(POPMAIIMKA B CETH
HNHTEepHET B COOTBETCTBUM C 3aJJaHHBIM ITOMCKOBBIM 3allPOCOM, HA OCHOBE
UMEIOIINUXCS 3HAHUW W TYTEM CpPaBHEHUS PA3IMYHBIX MCTOYHHKOB BBIICISATH
uH(pOpMAIMIO, KOTOpas SBIIACTCS IPOTHBOPECYMUBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

— WCTOJB30BaTh NPH BBIMOJHEHUU YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
TuTeEpaTypy (U3UYECKOTO COJEPKaHUs, CIPABOYHBIE MaTePUAIbI, PECYPCHI
cetu  MHTEepHeT; BiIaAeTh NpuéMaMM  KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;

— CO03[aBaTh MOJ1 PYKOBOJICTBOM II€JIarora ¢ 00CYXACHHEM IIaHa Pa0OTHI KpaTKHe
TUCHMCHHBIE U YCTHBIC COOOIIEHUS Ha OCHOBE 2—3 UCTOYHUKOB MH(POPMAITHH
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(u3UYECKOro coepKaHus, B TOM YHCIIE MyOJIUYHO JIe1aTh KPaTKUE COOOIICHUS
0 pe3yJbTaTax MPOEKTOB WM y4eOHBIX HCCIIEOBAaHUM; MPU ITOM TPaMOTHO
MCIIOJIb30BaTh N3yUEHHBIN OHATUIHBIN anmapar Kypca (pU3HKH, COMPOBOXKIATh
BBICTYIIJICHUE TIPE3CHTAINEH;

— TpU BBINOJHEHUHM YYEOHBIX NMPOEKTOB U HCCIENOBAaHHUN TOJ PYKOBOJCTBOM
nejarora pacmpenensiTb OOf3aHHOCTH B TPYyNNE€ B COOTBETCTBUH C
MOCTaBJICHHBIMU 3a/1adyaMH, CIEIUTh 3a BBINIOJHEHHEM IUIaHA [EHCTBUM,
aJIecKBaTHO OIICHUBATh COOCTBEHHBIM BKIJIAJ B JEATEIBHOCTH TPYIIIBL
BBICTpaWBaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, YYHUTHIBas MHEHUE
OKPY’KaIOLIHX.

8 KVIACC
[IpenmeTHpie  pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJKHBI — OTpPaXkaTb
c(hOPMHUPOBAHHOCTH Y O0YUAIOLTUXCS YMECHHIA:

— OPHUEHTHPOBATHCA B TIOHATUAX U OTIEPUPOBATH MU Ha 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABM)KEHHE aTOMOB M MOJIEKYJI, arperatHble
COCTOSIHUSI BEIIECTBA, KPUCTALIMYECKUE U aMOp(HbIE Tena, HACHIIICHHBIA U
HEHACBIIICHHBIN Tap, BIAXKHOCTh BO3/1yXa; TEMIEpaTypa, BHYTPEHHSS SHEPT U,
TEIUIOBOM JBHUTIaTelb; 3JIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsijl, dJIEKTPUUECKOe
moJjie, TPOBOJHUKU U JUAJICKTPUKH, TIOCTOSHHBIA JIIEKTPUUYECKUM TOK,
MarHUTHOE T0JIE;

— pasnuuath SBJICHHS IIOCIIE TPEIBAPUTEIHLHOTO OOCYXKICHHS C TEJaroroMm
(TeryioBOE  pacIIMpeHHe/C)KaThe, TeIIonepeaaya, TeIIOBOe paBHOBECHE,
CMaYMBaHNE, KAMWULIPHBIC SBJICHUS, MCIApeHHe, KOHJEHCAIlMs, TUIaBJICHHE,
KpUCTATA3AITUS (oTBepaEeBaHue), KUIIEHUE, TeIuIonepeaaya
(TemIoNpOBOJHOCTh,  KOHBEKLHUS,  M3JIY4YEHHE);  JJIeKTpu3alus  Ted,
B3aUMOJEHCTBUE 3apsiioB, JEHCTBUS AJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JIEWCTBHE MArHUTHOTO  TOJIS
Ha IPOBOJHUK C TOKOM, JJIGKTPOMAarHWUTHasi WHAYKIMS) TIO OIMUCAHUIO HX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE
(u3nuecKoe SABICHUE;

— pacrmo3HaBaTh C TMOMOIIBIO TEJarora MPOSIBICHUE H3YyYEHHBIX (HHU3HUECKHUX
SBIICHUH B OKPYKAIOIIeM MHUpPE, B TOM YUCIe (PU3NUECKHE SIBICHUS B TIPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KalMUJUIAPHBIC SBICHUS B IPUPO/IE, KPUCTAILIBI B
npupone, uznydenue ConHua, 3amep3aHue BOJOEMOB, MOpCKHE Opu3Hbl,
oOpa3oBaHHE pOCHI, TyMaHa, HHes, CHEra; »JJEKTPUYECKUE SBJICHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE IOJie 3eMJIH,
aperd moI0CoB, PO MArHUTHOTO TOJS JUIS KU3HU Ha 3emiie, MOJSPHOE
CUSTHUE; TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BbIIEISATh
CYIIIECTBEHHBIC CBONCTBA/MIPU3HAKN (DU3UYECKUX SIBJICHUI;

— ONKCHIBATh MOJ PYKOBOJCTBOM TIenarora ¢ OOCYXXIEHHEM IulaHa padOThI
M3yYCHHBbIC CBOWCTBA Tl W (U3WUYECKUE SIBICHHS, HCIONB3Ys (DU3HMUECKHE
BEJIMUMHBI (TemrepaTypa, BHYTPEHHSS DJHEpIHs, KOJIMYECTBO TETUIOTHI,
yIeiabHas TEIUIOEMKOCTh BEIECTBA, yelbHAsl TEIUIOTa IUTABIICHUS, yAeTbHas
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TEIUIOTa NapooOpa3oBaHMsl, YyAelbHas TEIJIOTa CropaHusl  TOIUIMBA,
KOA((GUIUEHT IOJIE3HOIO JEMCTBUSI TEIJIOBOM MaIllMHBI, OTHOCUTEJIbHAs
BJIQXKHOCTb BO3/1yXa, JJIEKTPUYECKUH 3apsij, CWIa TOKa, 3JIEKTPUUECKOE
HalpsOKEHUE, CONPOTHUBIIEHWE TPOBOJHUKA, YJEJIbHOE COINPOTUBIICHHE
BEIIECTBA, padOTa M MOIIHOCTH D3JIEKTPUYECKOIO TOKA); MpPU ONUCAHUU
OPaBWJIBHO TPAaKTOBAaTh C IOMOUIbIO Mejparora (U3HYECKUH  CMBICH
UCIOJIb3yEMBIX BEJIUYMH, O0O3HAUEHUS M €AMHULBI (PU3NYECKUX BEIUYUH,
HAaXOAUTh (POPMYJBI, CBS3BIBAIOIIME JAHHYIO (PU3WYECKYIO0 BEIMUUHY C
APYTUMH  BEJIWYUHAMH, CTPOUTH TpaduKu H3YyUYEHHBIX 3aBHUCHUMOCTEH
(bU3HUEeCKNX BEINYNH;

— OMNpEAEIATH MOCJE MPEABAPUTEIIBLHOIO O0CYKIEHHSI C IEAArOroM CBOIMCTBA Tell,
(u3nyeckue SBICHUS U IPOLECCHl, HCIOJIb3YS OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHO-KMHETUYECKOM ~ TEOpUM  CTPOEHHUS  BEIIECTBA,  MPUHIMI
CYIEpHO3ULMHU TT0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsia,
3akoH OMma Uil yyacTka Lenu, 3axkoH [coynsa—J/lenya, 3aKOH COXPaHEHHUS
SHEPruM; IpPU 3TOM HAXOAUTH CIOBECHYIO (OPMYIUPOBKY 3aKOHa M €ro
MaTeMaTHUYeCKOe BBIpAXKEHHE C ONOpod Ha LudpoBble 00pa3zoBaTENIbHbIE
peCypCHI;

— COOTHOCHTbH IIOJI KOHTPOJIEM Tefarora (hu3n4ecKkue Mmporecchl U CBOMCTBA Tell,
B TOM UYHCJIE U B KOHTEKCTE CUTyal[uil IPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa,
IIpU MOMOIIM TEJarora BbIABIATh MPUYMHHO-CIEACTBEHHBIE CBA3U, CTPOUTH
0oO0BsicHEHHE U3 1—2 JTIOrMYecKuX 1aroB ¢ onopoi Ha 1—2 U3yuyeHHBIX CBOICTBA
(puznyecKux ABICHUHN, PU3NYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTE;

— pelaTh TUIOBBIE pACUETHBIC 3a/1auu B 1—2 NEHCTBHA ¢ ONOPOM Ha aJITOPUTM,
IpeIBapUTEIHLHO Pa300paHHbIN COBMECTHO C MEJAroroM, MCHOJb3ys 3aKOHbI U
(opMybl, CBA3BIBaIOLIME (DU3NUECKUE BETUUMHBI: HA OCHOBE aHAJIM3a yCIOBUS
3a/layd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK AHHBIX MJIS
peuieHusl 3aJayd, BbIOMPATh 3aKOHBI U (OPMYJbl, HEOOXOAUMBIE ISl €€
peuieHusi, NPOBOAUTh pPacuy€Tbl W CpPaBHUBATh IOJYYEHHOE 3HAUYCHHE
(u3HUECKON BEIMYUHBI C U3BECTHBIMU JIAHHBIMU;

— HMETh MPEACTaBICHUE O MPOOJIeMax, KOTOPblEe MOKHO PELIUTh MPU MOMOLIU
(u3nYeCKuX METOJOB IOCINIE MPEABAPUTEIBHOIO OOCYXKICHHS C IEIaroroM;
UCIIOJIb3YsI ONIMCAHNE UCCIIEI0BAHHUS, BBIIEIATH IPOBEPSEMOE MPEATION0KEHHE,
OLICHMBATh IPaBUJIBHOCTh TOPSJAKA TPOBEACHUS HWCCIEAOBAHUS, JENaTh
BBIBOJIBL;

— yMETh HAaXOJUTh C HCMOJIb30BaHHMEM LHU(PPOBBIX 00PA30BATEIBHBIX PECYPCOB
OMBITHI MO HAOMIOACHHUIO (U3UUECKUX SBICHUN WK (PU3UUECKUX CBOMCTB Tell
(KanmuJuIsIpHBIE SIBJICHUS, 3aBUCHUMOCTH JaBJEHUS BO3[yXa OT €ro o0béMma,
TEeMIIepaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HATPEBAHUS TIPU U3JITYYEHUH OT
[[BETa M3JIy4aroNIei/moraomaroiied moBepXHOCTH; CKOPOCTh UCIIAPEHUsT BOJbI
OT TEMIIEPATYpPhI KUAKOCTH U IUIOIIAIN €€ MOBEPXHOCTH; JIEKTPU3ALMUS TET U
B3aUMOJICHCTBUE 3JIEKTPUUYECKUX 3apsAI0B; B3aHMMOJCHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJIM3all1sl MArHUTHBIX NOJIEH TOCTOSSHHBIX MAarHUTOB; TE€HCTBHUS
MarHuTHOTO ITOJISI HA POBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa
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AIIEKTPOJBUTATENS TOCTOSHHOTO TOKa): (OpPMYyIHpOBaTh MPOBEPSIEMBIC
NPEIIONI0KEHUs, cOOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pYAOBaHUS C
OTOpOH Ha CXEMy; ONHCHIBATH XOJ OIbITa U (POPMYITUPOBATH BBIBOABI IO
PYKOBOJICTBOM II€Iarora;

— HMETh MPECTABICHUS O H3MEPEHUHU TeMITePaTyPbl, OTHOCUTEIBHOMN BIIaXKHOCTH
BO3/yXa, CUJIbI TOKA, HAMIPSDKEHUS C UCTIOIb30BAaHUEM aHAIOTOBBIX TPUOOPOB U
JATYNKOB (U3WUYECKWX BEIWYHMH, TMPU TIOMOIIM T[eJarora CpaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

— TMPOBOJUTH COBMECTHO C TIEAAroroM UCCIEJOBAaHUE 3aBUCUMOCTU OJHOMN
(GU3NYIECKON BEIWYMHBI OT JIPYTOW C MCIOJB30BAHUEM TMPSIMBIX H3MEPCHHIA
(3aBUCUMOCTD  COMPOTHUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJIH
MIOTIEPEYHOTO CEUEHHUSI M YACIBHOTO COMPOTUBIICHHS BEIIESCTBA MPOBOJIHUKA;
CIJIBI TOKa, WIYIIETO Yepe3 MPOBOJHHMK, OT HAIMpPsDKCHUS HA TMPOBOTHUKE;
UCCJICIOBAHUE  TOCIEAOBATEIbBHOTO M TNapaJyIeIbHOTO  COEIWHEHUMN
IPOBOJHUKOB): IUIAHUPOBATh HCCJIEAOBAaHHE, COOMpAaTh YCTAaHOBKY U
BBITIOJHATH U3MEPEHHSI TI0]] PYKOBOJICTBOM IEAAarora, Cienys npeioKeHHOMY
1aHy, (PUKCHUPOBAThH PE3yJIbTAThl TOTYYEHHOW 3aBUCUMOCTH B BUIE TaOIHI] U
rpaduKoB, fe1aTh BHIBOABI MO PE3ysIbTaTaM HUCCIIeIOBaHUS Mocie 00CyKISHUS
C TMEIaroroM;

— COOTHOCHTH KOCBEHHBIE M3MEpEHUs (U3UUECKUX BENMUYUH (yIeIbHas
TEMJI0EMKOCTh BEIIECTBA, CONPOTHUBJICHUE MPOBOJHMKA, padOTa U MOITHOCTb
ANEKTPUYECKOTO TOKAa): C TOMOIIBIO TIe/larora IUIAHUPOBaTh HW3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIBHYIO  YCTAHOBKY, CIEays  IPeIJIOKCHHOU
WHCTPYKIIMH, U BBIYUCIISITH 3HAYCHUE BEITMUUHBI;

— co0mrofaTh TpaBWiIa TEXHUKH OE30MAaCHOCTH TpH padoTe ¢ JabopaTOpHBIM
000pyIOBaHUEM TOCIE MPEABAPUTEITHHOTO OOCYKIEHUS C MEJarorom;

— COIOCTAaBJATh C TIOMOIIBIO T€Jarora NPHHIMIBLI JACHCTBUS HN3YYCHHBIX
pruOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPOI HA UX ONMUCAHUS (B TOM YUCIIE:
CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMmeTp,
BOJITMETP, CUETYMK DJIEKTPUUYECKOW DSHEPrUH, IIJIEKTPOOCBETUTEIHHBIC
npuOOphl, HArpeBaTeNbHbIE JJIEKTPONPUOOPHI (MPUMEPHI), DIECKTPUUYECKUE
PEIOXPAHUTEIU; DIIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSIHHOTO TOKa),
UCIIOJIb3YSI METOJMYECKHE MaTepHallbl O CBOMCTBAX (DU3MYECKUX SIBICHUU U
HeoOxoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

— pacmo3HaBaTh MMOCJE MPEABAPUTEIBHOTO OOCYXKIACHHS C IMEJaroroM MpoCThIe
TEXHUYECKWE YCTPOMCTBA W HW3MEpPUTENbHbIE TPHOOpPHI TIO CXeMaM |
CXEMaTHUYHBIM PHUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICHXPOMETD,
TUTPOMETpP, JABUTATelNh BHYTPEHHETO CrOpaHHWsA, DJIEKTPOCKOI, peocTar);
COCTAaBJISITh CXEMBI JJIGKTPUUECKHX IeTed ¢ TOCJICIOBATEIbHBIM U
napajuiebHBIM COEAMHEHHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBbIE OOO3HAYCHUS
AJIEMEHTOB DJIEKTPUUECKHX IIeTIeH;

— TPUBOJUTH TPUMEPHI/HAXOIUTh WH(GOPMAIMIO O TPUMEpPAX MPAKTHIECKOTO
MCTIONb30BaHUS (PU3NIECKUX 3HAHWH B MOBCEAHEBHOW XKU3HU [T 00eCTIeYeHHS
0e30MacHOCTH MpU O0OpPAILEHUU ¢ MPUOOPAMH U TEXHUUYECKUMHU YCTPONUCTBAMH,
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COXPAaHEHHUsI 370POBbsI U COOJIOACHHUS HOPM 3KOJOTHYECKOIO TMOBEICHUS B
OKpYIKarolIEU Cpee;

— OCYHIECTBJISITH C TOMOIIBIO TIearora MOoucK uHbopMauu (HU3NIECKOTO
colepxkaHusi B ceTH HWHTepHET, Ha OCHOBE HMEIONIMXCA 3HAHUM W MYTEM
CpaBHEHUS JOMOJHUTEIBHBIX MCTOYHHMKOB BBIACNATH MH(GOPMAIIMIO, KOTOpas
ABIISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HEJTOCTOBEPHOI;

— HCIIOJIb30BaTh MPHU BBHIMOJIHEHUU YUEOHBIX 3aJaHUi OTOOPAHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPAaTypy (PU3HMUECKOTO COACpX aHHs, CIpPaBOYHBIC
MaTepuaibl, pecypchl cetd HTepHeT; BIaaeTh NpuéMaMu KOHCTIEKTHPOBAHUS
TeKCTa, npeodpazoBanus HGOPMAIIMK U3 OJHON 3HAKOBOW CUCTEMBI B JPYTYIO
C OTMOPOI Ha aJTOPUTM M YTOUHSIIOIIUE BOMPOCHI M€/1arora;

— co3/laBaTh TOJI PYKOBOJCTBOM Iiefarora ¢ OOCYXIEHHUEM IUIaHa paboOThI
IMCbMEHHBIE M KpaTKHue YCTHBIE COoOOIeHus, o000mas uHbOpMalUi0 U3
HECKOJIbKUX MCTOYHHMKOB (DM3MUYECKOTO COJAEP)KaHUSA, B TOM YHCIE MyOIUIHO
MIPEICTaBIATh PE3yIbTaThl MPOSKTHOW MJIM MCCIEA0BATEIBCKON EATETHHOCTH;
IIPX OTOM TPAMOTHO HCIIOJb30BaTh M3yYCHHBIM MOHATHUMHBIN almapar Kypca
(Gu3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3CHTAINEH;

— TIPH BBITIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIICOBAHUM (PU3HUECKUX TPOIIECCOB
[OJT PYKOBOJACTBOM II€Jlarora pacrpenessTh OOA3aHHOCTH B TpyIIEe B
COOTBETCTBUM C IOCTaBJICHHBIMH 3aJlauaMu, CJICIUTh 32 BBINOJIHEHUEM ILJIaHa
JEHCTBUM U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ B
JESTeNIbHOCTh TPYMIbl; BbICTpAaUBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE,
IPOSIBIISiSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

9 KUIIACC

[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YpOBHE JOKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

— OPHUEHTUPOBATHCS B TMOHATHUAX U OMNEPUPOBATH MMHU HAa 0a30BOM YPOBHE:
cucTeMa OTcuéra, MaTepHalbHas TOYKa, TPACKTOPHUS, OTHOCHUTEIHHOCTh
MEXaHMYECKOTO JBWXKEHHMs, nedopmarus (ymnpyras, riacTH4eckas), TpEHUe,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb W TEpPerpy3Ku; ILEHTP
TSKECTU; aOCONIOTHO TBEPAOE TEJIO, LIEHTP TKECTH TBEPAOro Tea,
paBHOBeCHE;, MEXaHWYECKHE KOJeOaHUs ¥ BOJIHBI, 3BYK, UWH(MPa3ByK
U YIBTPa3BYK; AJIEKTPOMATrHUTHBIE BOJIHBI, IITKaja 3JEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTATbHO30PKOCTb, CHEKMPbl UCNYCKAHUSA U NO2TIOUJeHUS,
anbda-, 6eTa- 1 raMMa-U3TydeHUs, U30TOIIbI, SIFICPHASI SHEPTETHKA;

— COOTHOCHUTbH SIBJIEHUSI TIOCJIE€ MPEABAPUTENILHOTO OOCYXACHUSA C IEJaroroMm
(paBHOMEpHOE " HEPaBHOMEPHOE PSIMOJIMHEHOE JIBUKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWKCHHE, CBOOOIHOE TaJeHue Tel,
paBHOMEpPHOE IBMKCHHE MO OKPYKHOCTH, B3aWMOJCHUCTBHE Tell, pEaKTHUBHOE
IBWKCHHME, KojebaTenpbHOE [BWKCHHE (3aTyXamIllue W BBIHYKICHHBIC
KojeOaHus), PE30HAHC, BOJHOBOE  JBWKEHUE, OTpPaXXEHUE  3BYKA,
NPSIMOJIMHEMHOE paclpoCTpaHeHNEe, OTPAXKEHNE U TIPEJIOMIICHUE CBETA, MOJIHOE
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BHYTpPEHHEE OTpaXEHHE CBETA, Pa3ioKeHne OeI0ro CBeTa B CIIEKTP U CIIOKEHUE
CIIEKTPAJIbHBIX IIBETOB, TUCIIEPCHsI CBETA, €CTECTBEHHAs PaJAHMOaKTUBHOCTH,
BO3HUKHOBEHUE JIMHEHYATOTO CIEeKTpa W3IYYCHHsS) IO OIMCAHUI0 UX
XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIIMX JTaHHOE
duznIecKoe sBICHUE;

— pacrmo3HaBaTh C TMOMOIIBIO IEJarora MPOSIBICHUE H3YyYEHHBIX (DU3MUECKUX
SIBJICHUM B OKpYXaroeM Mupe (B TOM dnciie (U3NIeCcKre SBICHUS B IPUPOJIC:
MPWINBBI W OTJMBBI, IBIKEHHE TuIaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBIDKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUSATHE 3BYKOB  KUBOTHBIMH,
3eMJICTPSICEHUE, CECMHUYECKHE BOJHBI, IIyHAMH, 9XO0, IIBETA TEJ, ONTUYECKUE
SIBJICHHSI B TIPUPOJIE, OMOJIOTUYECKOE ACUCTBUE BUAMMOTO, YIBTPA(PHOIECTOBOTO
M PEHTTEHOBCKOTO W3IY4YCHWH; eCTECTBEHHBIH paJMOaKTUBHBIN  (OH,
KOCMHUYECKHE JIy4d, PAJANOAKTUBHOE W3ITyUeHHE MPHUPOJHBIX MHHEPAJIOB;
JICUCTBUE PaJIMOAKTUBHBIX M3TYYCHUN HA OPTraHW3M YeJIOBEKa), MPU 3TOM O]
PYKOBOJICTBOM TI€Jlarora IEepeBOJUTh MPAKTUYECKYIO 3ajadyy B Y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA/MIPU3HAKHU (PU3UUECKUX SBIICHUN;

— OIKUCHIBATh I0J] PYKOBOJICTBOM Iie/larora ¢ OOCYXXKJIEHHEM IUIaHa paboThl
M3Y4YCHHBIC CBOWCTBA TeN W (PU3WUYECKHUE SIBICHHS, HCTONB3YS (Pu3ndecKue
BEIIMYUHBI (CpEIHSAST W MTHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
IBIDKEHUH, YCKOPEHUE, TTepEeMEIeHUE, MyTh, YTIIOBas CKOPOCTh, CHJIa TPCHHS,
CHJIa YIIPYTOCTH, CHUJIa TSXKECTH, YCKOPEHUE CBOOOTHOTO TMAJCHHS, BEC Tena,
UMITyJIbC Teja, HMMIYJIbC CHIIBI, MEXaHW4eckas padoTa U MOIIHOCTD,
NOTEHIIMAIbHAST JHEprusi Teja, IOJHITOrO0 HaJl TOBEPXHOCTHIO 3E€MIIH,
MOTEHIIMAIbHASI PHEPTUSl CXKATOW MPYKUHBI, KUHETUYECKasl HEPTusi, MOJIHAs
MEXaHUYeCKasi HHEPrus, TMEepHoJl W YacToTa KojeOaHWid, JUIMHA BOJIHBI,
TPOMKOCTDH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMICHHUS
Cpenbl); TMpU ONHCAHUM C TIOMOIIBIO YYHUTENS TMPaBUIBHO TPAKTOBATH
(bU3HUECKUl CMBICT HCIMOJIb3YEMBIX BEJIMYMH, OOO3HAYEHUS U €IUHUIIBI
(GU3MYEeCKUX BEJIWYMH, C OMOPOM Ha METOAMYECKHX MaTephal HaxOIUTh
(dbopMynBl, CBS3BIBAIONIME MAHHYIO (PU3WYECKYI0 BEIMYWHY C JIPYTUMU
BEJIMYMHAMH, CTPOWUTHh TpauWKHd W3YyUYCHHBIX 3aBUCUMOCTEH (HU3HUUECCKUX
BEJINYWH;

— XapaKTepu30BaTh TMOCJIE MPEIBAPUTEILHOTO OOCYXKICHHS C TMeJarorom
CBOMCTBA TeJl, PU3NYECKUE IBICHUS U TIPOIIECCHI, UCIIOJIb3YsI 3aKOH COXPaHEHUS
SHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHUS, NPHUHIMI CYMNEPIO3UIUU CHUJ,
MIPUHITUTIT OTHOCHUTENHHOCTH ['anmmmesi, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHUs
HUMITYJIbCa, 3aKOHBI OTPAXEHHUS W TMPEIOMIICHUS CBETa, 3aKOHBI COXPAHCHHS
3apsAI0BOTO M MacCOBOTO YWCEN MPHU SAEPHBIX PEAKITUSIX; TPU dTOM HAXOJIUTh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHA W €r0 MaTeMaTUYECKOE BBIPAKEHHUE C
omnopoi Ha U PoBBIC 0OPa30BATEIIHHBIE PECYPCHI;

— COOTHOCHTH TOJ] KOHTPOJIEM Tearora (PM3ndecKre MpoIecchl U CBOMCTBA Tell,
B TOM YHUCJIC M B KOHTEKCTE CUTYaIlHi IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBIIATH TP TOMOINM TeAarora MPUYMHHO-CIIEACTBEHHBIE CBS3U, CTPOUTH
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00OBsCHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpOHM Ha 2—3 H3yYEHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTE;

— pelaTh TUMOBBIE pacUETHBIC 3a/1aun B 1—2 NEHCTBUS ¢ OMOPOM Ha aJrOPUTM,
IpeIBapUTEIbLHO PA300paHHBIA COBMECTHO C, UCIIONB3Ys 3aKOHBI U (POPMYIIBI,
CBsA3BIBaIONME (DU3UUYECKUE BEJIMYMHBI: HA OCHOBE aHAlIM3a YCIOBHUS 3a/a4d
3aMuUChIBaTh KPATKOE YCIIOBHE, BBISBIATh HEIOCTAIONINE WM W30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOIWMBIE I PEIICHHS,
MPOBOAUTH PACUYEThl U OLECHHMBATh C MOMOIIBID YUYUTENS PEATUCTUYHOCTD
MOJTYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYUHBI,

— UMETh MPEJCTaBICHUE O MPOoOJIeMax, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIA
(GU3MUEeCKMX  METOJOB; HCIOJIb3Ys ONUCAaHUE  HUCCIEAOBAaHMS, TOCIE
peIBapUTEILHOTO OOCYXXJIEHHMSI C TENaroroM BBIIENATH IPOBEPSIEMOE
NpEeAnojgoKeHue,  OICHUBAaTh  MPAaBUJIBHOCTh  TOpSAJKA  MPOBEICHUS
UCCJIeIOBAHUS, JIENaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUN
U OTIBITOB;

— YMETh HaXxOAUTh C HCIOJb30BaHHWEM IU(POBLIX 00pa30BaTEIBHBIX PECYPCOB
OMBITHI MO HAOMIOACHHUIO (PU3UUECKUX SBJICHUN WM (PU3UUECKUX CBOMCTB TEIN
(u3ydyeHne BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpPAaHEHUS DJHEPrUU;
3aBUCUMOCThH Teproja KojieOaHU MPYKMHHOTO MasiTHUKA OT Macchl Tpy3a U
KECTKOCTU TMPY>KUHBI U HE3aBUCUMOCTH OT aMIUIMTYJbI MajbIX KOJICOAHUN;
IPSIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA, PA3NIOKEHHE OEIOT0 CBETa B CIIEKTD;
U3Y4YCHHE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKajie U CBOMCTB M300paXKeHUs
npeaMeTra B coOuparoluied JIMH3e; HaOMI0JEHUE CIUIONIHBIX W JIMHEWYaThIX
CHEKTPOB U3JIYYCHHS): CAMOCTOSITEIbBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
HaObopa oOOpYJOBaHUSI C OMOPOM HAa CXEMY; OIMKCHIBATH XOJ OMNBbITA U €ro
pe3yabTathl, HGOPMYJIHPOBAThH BEIBOLI MOJI PYKOBOJCTBOM I1€/1arora;

— TPOBOAUTH NPU HEOOXOAMMOCTH CEPHUI0 MPSIMBIX H3MEPEHUN, OMNpeaesss
CpelHee 3HAUYE€HHE U3MEpAEMOW BEIUYUHBI (QoKycHoe  paccmosinue
coouparouyeti JIUH3BL); 000CHOBBIBaTh BBIOOD criocoba
M3MEPEHUS/U3MEPUTEIIBHOTO TPUOOPA;

— TMPOBOAUTH COBMECTHO C MEJarOrOM UCCIIEOBAaHUE 3aBUCUMOCTEN (DU3UIECKUX
BEJIMYUH C UCTOJIB30BAHUEM TPSIMBIX HW3MEPEHHM (3aBUCUMOCTH IYTH OT
BpPEMEHU MPU PABHOYCKOPEHHOM JIBI>KEHUU 0€3 HauallbHOM CKOPOCTH; Iepro/Ia
KOJeOaHU MaTeMaTUYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIia
OTpa)X€HUsl CBETA OT yIJIa MaJeHUsl W yrja MpeIoMJICHUs OT yrjia MaJeHus):
nociie 00Cy>KJeHUs 1M0J] PYKOBOJICTBOM I€/1arora MjiaHupoBaTh UCCIIEI0BAHUE,
coOupaTh yCTaHOBKY, (DMKCHUPOBATh PE3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH
bu3uYeCcKX BEJIMYUH B BHUAEC TaOMUIl W TpaduKOB, JejaaTh BBIBOJIBI IO
pe3ynbTaTam HCCIIEIOBAHUS;

— COOTHOCHUTH KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BETUYUH (CPEIIHSISI CKOPOCTh U
YCKOpPEHHUE Tela NMPH PaBHOYCKOPEHHOM ABHKEHUHU, YCKOPEHHE CBOOOIHOTO
najeHusi, >KECTKOCTh TMPYXKHUHBI, KOXDOUIIMEHT TPEHUS CKOJIBKCHUS,
MEXaHHYecKas paboTa ¥ MONIHOCTh, 4YacTOTa M TEPHOJ KojeOaHUU
MaTeMaTUYeCKOr0 U MPY>KMHHOTO MAsITHUKOB, ONTUYECKAs CUJIa COOMPAFOIIICH
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JIUH3BI, PATMOAKTUBHBIN ()OH): ¢ TTOMOIIBIO Me1arora IIaHuPOBaTh U3MEPCHHSI;
coOUpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIEAYS
NPEAJIOKEHHOW  WMHCTPYKLUMH;  BBIUHMCIATH  3HAYEHHE  BEIIMYHUHBI U
aHaJM3UPOBATh IMOJYYECHHBIE PE3YJIbTaThl C YYETOM 3aJaHHOW MOTPELIHOCTU
U3MEPEHUM;

— co0nrofaTh IpaBWiia TEXHUKH O€30MAaCHOCTH TpH paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM TOCIE MPEABAPUTEIHHOTO O0CYKICHUS C IIEaroroM;

— COIOCTAaBJIATh C TIOMOIIBIO T[€arora OCHOBHBIE MPU3HAKU HW3YYECHHBIX
¢usznyecKkux MoJeNel: MaTepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEIO,
TOYEUHBIM UCTOYHHUK CBETA, JIy4, TOHKAs JINH3A, IUIAHETApHAs MOJEIb aToOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO $/Ipa ¢ ONOPOM Ha METOIMYECKUE MATEPUAIIBI;

— XapakTepu3OoBaTh IIOCJIE MPEABAPUTEIBHOIO OOCYXICHUS C Ie1aroromMm
OPUHIUIBL JACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OTMOpOM Ha WX OMUCAHUS (B TOM UMCIE: CIUAOMETP, JATYUMKU IOJIOKCHUS,
pPAcCTOSIHUSI U YCKOpPEHUs, PakKeTa, 3XOJIOT, OYKH, MEpPUCKOI, (OToarmapar,
ONTHYECKUE CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa Bunbcona),
UCTIONB3YS HU(POBBIE 00pa30BaTEIbHbBIE PECYPCHI;

— UCIIOJB30BaTh MOJ| PYKOBOJCTBOM IEJArora CXeMbl U CXEMAaTHUUYHbIC PUCYHKHU
U3YYCHHBIX TEXHHUYECKUX YCTPOWCTB, U3MEPHUTEIbHBIX MPUOOPOB H
TEXHOJIOTUYECKUX IMPOIIECCOB MPU PEHICHUH Y4eOHO-MPAKTUUYECKUX 3ajady;
ONTHYECKHE CXEMBI JJIA TOCTPOCHHUS H300paXEHHIl B TUIOCKOM 3€pKaje u
cobuparoIiei JIuH3e;

— TMPUBOJUTH MPUMEPHI/HAXOIUTh WHGOPMAIMIO O TPUMEpPAX MPAKTUIECKOTO
HCTIONB30BaHUs (PU3NUECKUX 3HAHUM B MOBCEHEBHOM KU3HU J1JI1 00€CIIeUeHUS
0€30MacHOCTH MpU O0O0pPAILEHUN ¢ MPUOOPAMH U TEXHUUECKUMHU yCTPONUCTBAMH,
COXpaHEHUsl 3J0pOBbA U COOJIIOJICHUS HOPM HKOJOTHYECKOTO IMOBEICHUS B
OKpYXaroUIen Cpee;

— OCYHIECTBJISITH MOJ PYKOBOJICTBOM Tiefarora nmovuck nHpopManuu Gu3ndeckoro
comepxkaHusi B cetu HMHTepHET, caMOCTOSTENbHO (POPMYIUPYsST MOUCKOBBIN
3ampoc, HAXOOUTh IyTH ONPEHENCHUS JOCTOBEPHOCTH  IOJYYEHHOU
uH(pOpMAITUU Ha OCHOBE UMEIOIINXCS 3HAHUH U JOTIOJTHUTEIBHBIX HICTOYHUKOB;

— UCIIOJB30BaTh MPHU BBINMOJHEHUHM YUYEOHBIX 3aJlaHHi OTOOpPaHHYIO MEAarorom
HayYHO-TIOMYJISIPHYIO JUTEPATYpy (U3UUECKOr0 COAEpKaHUSA, CIpPaBOYHBIC
MaTepualibl, pecypchl cetu MHTepHET; BiIageTh NpUEéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, mpeoOpazoBaHusi THHOPMALIUKA U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO
C OINOpPOM Ha AJTOPUTM U YTOUHSIOIIME BOIPOCHI IEJarora; co3jaaBaTh MOJ
PYKOBOJICTBOM TIeZarora ¢ 00Cy»KJIeHUEM TJIaHa pa0OThl MICHbMEHHBIC U YCTHBIC
coOOIIeHHs Ha OCHOBE MH(OPMAIIMK U3 HECKOJBKUX UCTOYHHKOB (DH3UIECKOTO
colepkaHusi, MyOJUYHO TIPEACTABISTH PE3YNbTaThl MPOEKTHOW WU
HCCIIEIOBATENIbCKON  JIESITENIbHOCTH; MPH 3TOM TPaMOTHO HCHOJIb30BAThH
W3YYCHHBIM TOHATUWHBIA amnmapar u3y4aeMoro paszzaena (UMK u
COTPOBOXK/IATh BBICTYIUICHHE TMpE3CHTAMel ¢ y4EToM 0COOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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COAEPKXAHUE YYEBHOI'O IIPE/IMETA «®PU3UKA»

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA

dusnka — Hayka o npupose. SIsnenus npupoast (MC'). Gusnueckue sBIEHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BelUYuHBL. W3mepeHue ¢uiznueckux BenuuyuH. Q@usuyeckue
npubopei’. [lozpewnocms usmepenuti. MexayHapoHas CHCTEMA €IUHUII

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH U3y4aloT npupony. Ecmecmeenno-
HAyuHblll Memoo NO3HAHUA: HaOI00eHue, NOCMAHOBKA HAYYHO20 B0ONpOCd,
BbIOBUIICEHIUE — 2UNome3, dKCNepuMeHm no npoeepke 2unomes, 00ObICHeHUe
Habarooaemoeo asienus. Onucanue QuzuiecKux saieHull ¢ NHOMOwbI0 Mooenell.

[IpenmMet u MeTO bl (PU3UKH.

Jemoncmpayuu’

1.  MexaHudeckue, TEIUIOBbIE, 3JE€KTPUYECKHE, MArHUTHBIE, CBETOBbIC
SABJICHUS.

2.  dusudeckue nmpubOOpPHI U MPOLEAYpPa NPSAMBIX U3MEPEHUH aHAIOTOBBIM 1

U (POBBIM TPUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUST H3MEPUTEILHOTO IMpudopa (UCHOJIb3YS
TEXHOJIOTUYECKYIO KapTy SKCIEPUMEHTA).

2. N3mepenne paccTOsIHUM.

3. 3MepeHne 00bEMa )KUJKOCTH U TBEPAOTO Teja

4. Onpedenenue pazmepos Maivlx mei.

5. W3Mepenue TemmepaTypbl MpPU IMOMOIIU KUAKOCTHOIO TEpMOMETpa U
JaTYuKa TeMIepaTyphl.

6. Ilpogedenue ucciredosanus no nposepke 2unomeswvi: O0AIbHOCHMb NOAEMA
WapuKa, nyweHHo20 20pUu30HmMaibHo, mem 0onvule, yem Oobule 8blcOma nycKa.

Pasznea 2. IlepBoHayaibHbIe CBEJICHUA O CTPOCHUM BelIeCTBA

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbL, ux pasmepuvl. Onvimol,
00Ka3zvlearowue OUCKpemnoe CmpoeHue 8euecmada.

JBmxkenue yactull BemiecTBa. CBsA3b CKOPOCTHM JBWKEHHS YacTUI[ C
TeMriepaTtypoil. bpoyHoBckoe nBwxkenue, auddysua. Bzaumoodeiucmeue uacmuy
geujecmea. npumsdiceHue U OMmmaikueaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObLIX
(kpucmannuueckux) men. Bzaumocesazv mexncoy ceoucmeamu 6ewecms 8 pPAa3HbIX

I MC — 371eMEHTBI COJIEPKaHMsl, BKIIOYAKOIHE MEXKIIPEMETHBIE CBA3U, KOTOPBIE MOJPOOHEE PACKPBITHI B
TEMATUICCKOM IIJIAHUPOBAHUU.

2 3)ICCB " JaJIe€ KypCruBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOAUTCA B OBHAKOMUTEIILHOM ILIAHE. Henaror
CaMOCTOSTENIFHO OTIpeeNsIeT 00beM H3y9aeMoro MaTepHaa.

3 Bee JlemoncTparmu u JlaGopaTopHbie paGoTEI, PEACTABICHHBIE B COMEPIKAHNHY, OTYCKAETCS (MOKHO) TIPOBOJIHTE,
HCTIONB3YSl HPOPMAITMOHHBIE U DJICKTPOHHBIE TEXHOJIOTHH (IIM(PPOBBIE 00pa30BaTEIbHEBIE PECYPCHI).
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azcpe2amubiX COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoenuem. Ocobennocmu
azpe2amuvix COCMOSHUL 800bI.

HMemoncmpayuu’

1. Habmoienue OpOyHOBCKOTO JTBUKCHHSI.

2. Habmonenue nuddyzum.

3. Habnooenue sgnenutl, 00bACHAIOWUXCA NPUMAICEHUEM UTU OMMATKUBAHUEM
yacmuy eeujecmsa.

Jlabopamopnwie pabomul u onvimoul

1. Oyenxa Ouamempa amoma MemoOOM ps008 (C UCHOTL30BAHUEM
Gomoepadghuii).

2. OnsITHI 110 HAOIIOJEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OmpITEl 1O OOHAPYKEHUIO MEHUCTBHUSI CHJI MOJICKYJSIPHOTO TPUTSKCHUS
(271eKMmpOHHAA 0EMOHCIMPAUUSL).

Pa3nen 3. /IBuskeHue U B3aUMOAelCTBHE TeJl

Mexannueckoe nBWXKEHHE. PaBHOMEpHOE U HEpPaBHOMEpPHOE JBHIKCHHE.
Cxkopoctb. Cpeowsis ckopocmsv npu HepasHOMepHoM O8udiceHuu. Pacuér mytu u
BPEMEHU JABUKEHUS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk NpuduUHA
usMeHeHuss ckopocmu o0eudxcenuss men. Macca kak mepa unepmHOCmU mend.
[InotHOCTH BemecTBa. C653b NIOMHOCIU C KOIUYECMBOM MOAEKY 8 eOUHUYe 00beMa
geujecmaa.

Cuna Kak XapakTepUCTUKAa B3auMOJCUCTBUS Ten. Cuna ynpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwio ounamomempa. SIBI€HUWE TATOTEHUSI U CUJA
TsokecT. Cuna mscecmu Ha oOpyeux niaanemax (MC). Bec tena. HeBecoMoCTb.
CnoxeHue cujl, HalpaBJICHHBIX MO OAHOW mpsmoi. PaBHoxelcTBytomas cui. Cuia
mpenus. Tpenue ckonvicenus u mpenue noxkos. Tpenue 6 npupooe u mexuuxe (MC).

HMemoncmpayuu’

l. HabGnronenue MexaHnueckoro IBMXKEHHS Tela.

2. N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHUS.

3. HaGnronenue siBneHust HHEPIUU.

4. Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU TEll.

5. CpaBHEeHUE Macc 10 B3aUMOACHCTBUIO TEI.

6. CrioxeHne CHil, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnsie pabomel u onvimot

I. OrnpeneneHrne CKOPOCTH PaBHOMEPHOTO ABUKEHUS (IIaprKa B )KUIKOCTH,
MOJIETH JIEKTPUIECKOT0 aBTOMOOWIIS U T. 11.) (21eKMPOHHASA 0EMOHCHPAYUSL).

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

3. Ornpenenenue MI0THOCTH TBEPAOTO TeNA.

4 31€ech U majee IPUBOINTCS PACIIMPEHHBIN EPEIEHB JTab0PATOPHBIX PAGOT U OTBITOB, N3 KOTOPOTO YUHUTEND AEIAET
BBIOOD 10 CBOEMY YCMOTPEHHUIO.
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4. OnbITHI, JTEMOHCTPUPYIONINE 3aBUCUMOCTh PacTsDKeHHS (Aedopmariim)
OPYXUHBI OT TPUJIOKEHHON CHUJIBI.

5. OnBbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSL CKOIBKEHUS OT
Beca Tesa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

Hasnenue. Cnocobwl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus eaza om o00véma, memnepamypwl. llepedaua Oasnenus
meEpObiMU menamu, rHcuokocmamu u easamu. 3axon Ilackana. [Ineemamuyeckue
Mawunsl. 3aBUCUMOCTh JTaBIICHUS JKUIKOCTH OT riiyounsl. Coobwarowuecs cocyobi.
T'uopasnuueckue mexanusmo.

AtMmochepa 3emnu u atMocdepHoe AaBieHue. [Ipuuumst cyujecmeosanus
8030ywiHol obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8UCUMOCIb AMMOCHEPHO20 0asleHUsl OM 8bICOMbL HAO YPOBHEM MODAL.
IIpubopwl 05 uzmepenus ammocgpeprno2o 0asietus.

eticmeue srcuoxocmu u 2aza Ha Nocpyr*cEHHOe 8 HUX meno. BrITankuBaromas
(apxumenoBa) cuna. 3akor Apxumeoa. [Inasanue men. Bozoyxonnagarue.

Jemoncmpayuu

1. 3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIIEPATYPHI.

2. Ilepenaya gaBieHUs )KUIKOCTBIO U T'a30M.

3. CooOmmaromuecs cocyibl.

4. I'mppaBnraeckunii mpecc.

5. [IposiBeHue neicTBUs aTMOCPEPHOTO TABICHUS.

6. 3aBUCHMOCTh BBITAJKHUBAIOLIEH CHUJIBI OT O0OBEMA MOrPYKEHHOW YacTH
TE€JIa U TNIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BRITAIKMBAOLIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

8. YcnoBue m1aBaHus TeJl: IUIABAHUE WM MOIPYKEHUE TEl B 3aBUCUMOCTH

OT COOTHOUIIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.
Jlabopamopnwie pabomul u onvimol

l. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00BbEMa MOTrpyKEHHOM
B JKUJIKOCTh YacTH TeJa.

2. OnpeneneHue BBITAIKMBAIONIEH CWUJIBI, JCHCTBYIOIIEHM Ha  TeJo,
MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIIECH CHIIBI, JICHUCTBYIOIICH Ha
TEJO B KHUJIKOCTU, OT MACCHI TeJa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHJIBI,

JEUCTBYIOINIECH Ha TEJIO B )KUIAKOCTH, OT 00bEéMa MOrpyKEHHOM B )KUJIKOCTh YaCTH Tejia
Y OT TJIOTHOCTH KHUJIKOCTH.

5. KoncTpynpoBanne  apeomeTrpa  WIM  KOHCTPYMPOBAHHE  JIOJKU
U onpeaeieHue €€ rpy30I01bEMHOCTH.

Paznen 5. PaGora u MOIIHOCTB. JHeprus
Mexanudeckast pabota. MOITHOCTb.
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[IpocTthie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [lpasuno
pasHosecus pviuaza. llpumenenue npasuna pasHosecusi pviuaea K O10Ky. «3010moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MoB. [IpocTeie MexaHU3MBblI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. Kunmemuueckas u NOMEHYUANbHASL  IHEPIUSL.
IIpespawenue o0no20 6uda MexaHuweckou 3Hepauu 6 Opy2ou. 3aKOH COXpaHEHUs
DHEPIrUu B MEXaHHUKE.

Hemoncmpayuu

l. IIprMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomut u onvimor*

1. Omnpenenenre pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JBHKEHUU TeElla
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

2. HccenenoBanue ycioBril paBHOBECHS pblyara.

3. N3mepenne KII/ HAKJIOHHOM TUIOCKOCTH (21eKkmponnan
demoncmpayusi).

4. N3ydeHne 3akoHa COXpPaHEHUS MEXAHUYECKOW SHEPIUU (2/1eKmpOHHAA
demoncmpayusi).

8 KJIACC

Pa3zgea 6. TerioBble ABJICHUS

OcHoBHble  NOJIOJCEHUSL  MOJEKYIAPHO-KUHEMUYEeCKOU meopuu  CmpoeHUs.
sewecmea. Macca u pazmepvl amomos u monexyn. Onvlmoel, nOOmMeepIcoaroujue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeopUul.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. OdwvsicHeHue c8olcme 2a3o8, Hcuokocmeu u
MBEPObIX Mell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHeMUYeCKou Mmeopuu.
CmauuBaHue u KanuaiapHle aenenus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl  uzmeHenus.  GHYMpEHHeU  SHepeUuu:
menionepeoaya u cogepuierue pabomoi. Buovl menionepedauu. menionposooHOCMb,
KOHBEKYUSl, U3TYUEHUE.

KonuuectBo Temnotel. Yoenvnas mennoémkocms gewecmea. Tennooomen u
menJiogoe pasHosecue. Ypasnenue meniogozo banauca.

IInasnenue u omseepoesanue KpUCMaiIU4eckux eewecms. Yoenonas menioma
naaenenus. Ilapooopazoeanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvuas
menioma  napoobpaszosanus.  3asucumocmsv — memMnepamypvl — KUNeHus — om
ammocgepnozo oasnenus. Brascnocmo 6030yxa.

DHeprust TOINIMBa. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KII[] mennogoco Osucamers.
Tennosvle 0sucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawerus dHepeuu 8 menniogvix npoyeccax (MC).

Hemoncmpayuu
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1.  HaGmronenue OpOyHOBCKOTO IBHXKEHUSI.

2. Habmonenue nuddysumn.

3.  HaGmroneHwue siBIeHUN CMauuBaHUS U KaWUISIPHBIX SIBICHUH.

4.  HaOGnroneHue TEIIOBOTO PaCUIMPEHHS TEl.

5.  H3MmeHeHue naBieHUs ra3a Npu U3MEHEHHU 00BbEMA M HATPEBaHHUU WM
OXJIaXKICHUH.

6.  IlpaBuia u3mepeHus TeMIepaTyphl.

7. Buap! Temionepenaymn.

8. OxnakieHne Tpy COBEPIICHUH PabOTHI.

9 Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHuE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

11. HaGmonenue KumeHwus.

12. HaGmromeHre mOCTOSHCTBA TEMIIEPATYPHI TIPH TUIABJICHUH.
13. Mopgenu TEIUIOBLIX ABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol

1. OnbITel IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKMmpOHHAA 0eEMOHCIMPAUUSL).

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbIThl 0 HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEI.

4. OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbIThl, TEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABICHHUS BO3]lyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

6. Ilposepka cunomesvl TUHEUHOU 3ABUCUMOCIU OJIUHbL CMOJIOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOL mpybKe om memnepamypbi.

7. HaGntogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TerIonepeayr ¥ padoThl BHEITHUX CHUJI.

8. UccnenoBanue sBieHHs] TEMJI0OOOMEHA MPU CMENIMBAHUU XOJOJHOW H

ropsityer BOJBI.

9. Onpeoenenue konuuecmea menyiomel, NOJYYEHHO20 8000 NPU MENI00OMeHe
¢ HazpemuvlM MemaiIuyecKum YUuIuHOpPOM.

10. HccnenoBaHue npolecca HCHapeHusl.

11. OnpeneneHnre OTHOCUTEIBHOM BIAYKHOCTH BO3AyXa.

12.  Omnpeoenenue yoenvHou meniomol niaeleHus 1vod.

Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaumoneicTBue
3apsKEHHBIX TEI.

DnekTpudeckoe mojie. [lpunyun cynepnosuyuu d1eKmpuyeckux noseu (Ha
Ka4ecmeeHHOM YpOGHe).

Hocumenu snexmpuueckux 3apsoos. DnemMeHmapHulil 91eKMpudecKuti 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U TUDJIEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO

3apsaaa.
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OnexkTpudyecKkuid TOK. VYcnosus cywecmeosanusi 31eKmMpuyecko20 MmoKa.
HcToYHMKM TOCTOSIHHOTO TOKa. JIeWCTBHSL DIIEKTPUUECKOro TOKa (TEIUioBOe,
XUMHUYECKOE, MATHUTHOE). DIeKMpUuecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota ©u MOIIHOCTH DJJIEKTPUUECKOrO0 TOKa. 3akon [[coyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIeKTpuueckoe HampspkeHue. ConpoTHBICHUE
IPOBOJHUKA. YOenbHoe conpomusneHue eewjecmaea. 3akoH OMa NSl ydacTKa IIETH.
[TocnenoBarenbHOE W MapajieibHOE COCAMHEHUE MPOBOAHUKOB. Kopomkoe
3aMblKaHUe.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Macnumnoe nozne 3emau u e2o 3Havenue 0ns HusHu Ha 3emie. Onvim Ipcmeoa.
Maznummnoe none snekmpuuecko2o moxa. llpumenenue 21eKmpomacHumo8s 6 mexHuxe.
eiicmeue macnumno20 nOs HA NPOBOOHUK C MOKOM. INeKmpoosucamens
nocmosanHo2o moxa. Hcnonvzoeanue snexmpoosucamenei 8 MeXHUYeCKUx ycm-
PpoUCmeax u Ha mpaHcnopme.

Onvimor apades. HAsnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Inexmpoeernepamop. Cnocobvl noyueHus 21eKmpuiecKoll dHepauu. INEKTPOCTAHIIUH
Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUU.

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apSKEHHBIX TEl.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.

DIIeKTpoCcTaTUUEeCKast MHAYKIIHUS.

3aKOH COXpaHEHUS IIECKTPUUECKUX 3aPsI0B.

[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

10.  DnexTpudecKkuil TOK B KHUJKOCTH.

11. T'a30Bblii pa3ps.

12.  H3mepeHue cuibl TOKa aMIIEPMETPOM.

13. H3mepeHue 371eKTpUYECKOro HAMPSKEHHS BOJIBTMETPOM.

14. Peocrar u MarazuH CONPOTUBJICHUH.

15. BsammopnelicTBue MOCTOSHHBIX MArHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MarHura.
17. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18.  OmswIT Dpcrena.

19. MarnuTtHOE nose ToKa. DNEKTPOMATHHUT.

20. JleWicTBME MAarHUTHOTO IOJS HA MPOBOAHUK C TOKOM.

21. DneKkTpoJBUTaTeNb HOCTOSTHHOTO TOKA.

22. HccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

23.  OmnbiTel @apanes.

24. 3aBUCHMOCTb HAINpABJICHUS HMHAYKIIMOHHOTO TOKa OT YCIOBHH €ro

WXL =

BO3HUKHOBCHUA.
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25. DnexTporeHepaTop NOCTOSHHOIO TOKA.
Jlabopamopnwie padomul u onvimul

1.  OnbiTel 1O HAOTIOAEHUIO HJIEKTPHU3ALMU Tell WHAYKIUEH U 1pH
COMPUKOCHOBEHUH.

2. HccnemoBaHuwe NEHCTBUS DJIEKTPUYCCKOTO TIOJS HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3.  CoOopka u mpoBepKa pabOThI MEKTPHUECKOH e MOCTOSHHOTO TOKA.

4.  U3mepeHue u peryanpoBaHUE CUIIbI TOKA.

5. N3mepenne u peryIMpoBaHUe HAIIPSIKEHUS.

6.  Hccneoosanue 3agucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCTOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimei, OeMoHCmpupylowue  3a8UCUMOCMb  JJIeKMPUUECKO20
conpomuenenus npooOHUKA Om e20 OJUHblL, NIOWA0U NONEePEeyHO20 CeyYyeHUs U
mMamepuana.

8. Ilposepxa npasuna crodceHus HANPsAXCeHull npu Nocied08amenbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9. Ilposepxa npasuna 01 cuibl MOKA NPpU NAPATIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. OmpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIIMHOCTH DJICKTPUUECKOTO TOKA, BBIACISEMOM Ha
pes3ucrope.

12.  HccnenoBaHne 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO YEpe3 JIAMIIOUKY, OT
HaIIpsDKEHUS Ha HEW.

13.  Onpeodenenue KII/[ nacpesamerns.

14. HccnenoBaHre MarHUTHOTO B3aUMOJACHCTBHS MOCTOSIHHBIX MAarHUTOB.

15. M3yueHne MAarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TIpU  MX
00BbETMHCHUH U Pa3JICIICHUH.

16. HccnenoBanue IeUCTBUS JIEKTPUYECKOTO TOKAa HA MATHUTHYIO CTPEIKY.

17. OmnpIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSA
KaTyIIKK C TOKOM M MarHuTa OT CHJIbl TOKA U HallpaBJICHUS TOKa B KaTYIIIKE.

18. HM3yuyeHue AeHCTBUS MAarHUTHOTO T0JIs HA TPOBOAHUK C TOKOM.

19.  KoncmpyuposaHue u uzyyerue pabomsi 31eKmpoo8ueames.

20. WMsmepenue KII/] snexkTpoaBUraTeIbHON yCTAHOBKHU.

21. OnpITel IO HCCIEAOBAHMIO SIBIICHUS SJICKTPOMATHUTHOW WHAYKIIHU:
HCCIIeIOBAaHNE U3MEHEHUM 3HAUCHUS U HAIMPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBukeHue. MarepuanbHasg Touyka. (Cucrema  OTCYETA.
OTHOCHUTENIBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE MNpPAMOJIMHENHOE
nBvkeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIst U MSHOBEHHAs
CKOpOCMb Mena npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npamoaunetinoe o0sudicenue. CBOOOAHOE
naaeuue. Onvimot [ anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

ITepsoiii 3akoH Herotona. Bropoii 3akoH Hetorona. Tperunit 3akoH HproToHa.
Ipunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUs NOKosl, Opyaue Uuobl MpPeHUsL.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TITOTEHHs. Y CKOpPEHHE CBOOOJIHOTO
nanenust. [euoscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hegecomocmbo u nepezpy3sxu.

PaBHOBecue mMaTepHallbHOW TOYKU. AOconiomuo meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpeniéHHou ocblo epaujeruss. MOMeHT cuitbl. Llenmp msascecmu.

Nmnynsc Tena. Mzmenenue umnynvca. Mmnynvce cunvi. 3aKOH COXpaHEHUS
umnyibsca. PeakruBnoe asmxkenue (MC).

Mexanudeckasi paboTa U MOITHOCTh. PaboTa cui TsKecTu, ynpy2ocmu, mpeHusl.
Cea3b  oHepeuu u pabomsi. IloTeHIMAbHAST SHEPTUsl Tena, MOJHITOrO HaJ
MMOBEPXHOCTBIO 3eMIU. [lomenyuanvras snepaus cocamou npyxcunsvl. Kunernueckas
sHeprusi. Teopema o Kunmemuueckou sHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOU

SHEPTHUH.

Jemoncmpayuu

1. HaOnronenne MexaHM4ecKoro JBMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TE
OTCYETA.

2. CpaBHeHre myTeld M TPACKTOPUM JABHKEHHMS OJHOIO M TOTO XK€ Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSI.

4. HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

S. HaGnronenue nBuKeHUS Tela Mo OKPYKHOCTH.

6. HaGmtonienne MexaHMYECKUX SIBJICHHMM, MPOUCXOIALIMX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHXKEHHH OTHOCHUTEIIBHO
KaOuHeTa PU3MKH.

7. 3aBUCHUMOCTh YCKOPEHUS Tella OT MacChl Teja U ASHCTBYIOIIEH HA HETO
CUJIBI.

8. Ha6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUH TEIT.

9 N3meHenue Beca Tea npu yCKOPEHHOM JBHKECHUH.

10. Ilepenaya umirynbca Ipu B3aUMOIEHCTBUM TEIL.

11. TIpeoOpa3oBaHus 3HEPTUU IPU B3aUMOJICHCTBUU TEN.

12. CoxpaHeHne UMIyJIbCAa NPHU HEYTIPYTOM B3aUMOJECHCTBHH.

13. CoxpaHeHue uMIyJibca Mnpu abCOIOTHO YIIPYTroM B3aUMOJIEHCTBUH.

14. HaGmroneHne peakTUBHOTO JABUKEHUS.

15. CoxpaHeHue MEXaHHYECKOW SHEPTHH MPU CBOOOTHOM MaICHUH.

16. CoxpaHeHHEe MEXAaHMYECKOM OHHEPruu MNpH JBUKEHUU Tela TOA
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol
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1.  Koucmpyuposanue mpaxma 0151 paz2ona u OaibHeuue20 pagHoMepHO20
OBUIICEHUS WLAPUKA UTIU METIeHCKU.

2. OrnpeneneHre CpeIHEW CKOPOCTH CKOJIBKEHUS OpycKa MWW JBUKEHUS
[IapyrKa 1Mo HaKJIOHHOU IIOCKOCTH.

3. OnpeneneHue yCKOpPEHHUsI Tela MPU PAaBHOYCKOPEHHOM JBMKEHUU T10
HAKJIOHHOM INIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPECHHOM
JBU>KEHUU 0€3 HauyallbHOM CKOPOCTH.

5. Ilposepra eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYANIbHOU CKopocmu nymu OMHOCANMCA  KakK pﬂd HEUEMHbIX Yucenr, mo
coomeemcmeyrowue nPpoMeNCYmKu 6peMeEru 00UHAKOBDL.

6.  HccrmemoBanme 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT CHUJIBI
HOPMAJILHOTO JaBJICHUS.

7. Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

9.  Ompenenenuie pabOThl CHIIBI TPEHUS MIPU PABHOMEPHOM JIBIXKEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Omnpenenenne pabOThl CWIBI YIOPYrOCTH TpPU  TMOABEME Tpy3a
C UCIOJIb30BaHUEM HEMOJIBHKHOTO U MTOJABUKHOTO OJIOKOB.

11. M3yuyeHwue 3aKOHA COXpPAHEHHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarenbHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUMU: MEepUO,
4acToTa, aMIUIATya. Mamemamuueckui u npysicunnviu masmuuxu. Ilpespawenue
9HepeUuU npu Ko1ebameibHOM O8UNCEHUU.

3aryxatomue konedanus. BeiHyX)aeHHbIe KoaeOaHus. Pe3oHaHc.

Mexanudeckue BodHBL. CBOMCTBA MEXaHWUYECKUX BOJH. [Ipoodonbhbie u
nonepeynvie 8oaHbl. [[MUHa 60IHbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxkocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpazeyk u

VIbMPA36YK.

Jemoncmpayuu

1. HaOmronenne kojeO0aHui TeJl MOJ OEHCTBUEM CHIBI TSKECTH U CHIIBI
YIIPYTOCTH.

2.  HaOmoneHnue KonebaHMil rpy3a Ha HUTH U HA MPY>KUHE.

3. HaOmnronenue BeIHYXICHHBIX KOJIEOaHHUM U pe30HaHCA.

4, PacnipocTpanenue npogoibHbIX U TONEPEYHBIX BOJIH.

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimoul

1. Onpenenenre YacTOThl MW TEpUoOJa KOJEOAHWH MaTeMaTU4eCKOro
MasTHUKA.
2. Omnpenenenre 4acCTOTHl U TEpHOJa KOJeOaHW MPYKMHHOTO MasiTHUKA

(2/1eKmpoOHHAA 0eMOHCMPAYUsL).
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3. HccnenoBanue 3aBUCHMOCTH MEpUoAa KOJeOaHUI MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HccnenoBanue 3aBUCMMOCTH  MepuoAa  KoJieOaHUW MNPy KUHHOTO
MasiTHUKa OT MacChl Ipy3a (271eKmpoOHHAA 0eMOHCMPAYUSL).

5. [IpoBepka HE3aBUCUMOCTH Mepuoja KojiebaHuil rpysa, MOABEIIEHHOTO K
HUTH, OT MacChl rpysa.

6. OnpIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb TMEpHOoJa  KoJieOaHUU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. N3mepenne  yckopeHHS  CBOOOJHOTO  TAACHUS  (271eKMPOHHAsA
demoncmpayusi).

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHUTHOE  TOJie.  DJEKTPOMArHUTHBIC  BOJIHBL. Ceoticmesa
anekmpomacHumuolx 8oaH. Illkana snekmpomacHumuwvlx 6oaH. Hcnonvzosanue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOUL CEA3U.

DnekTpoMarHuTHas mnpupoja cBeta. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa

CBETA.

Jemoncmpayuu

l. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIE CBOMCTBA CBETA.

Jlabopamopnsie pabomuot u onvimol*

l. N3yueHnue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIBHOIO
tenedona.

Pa3nen 11. CBeToBbBIE SIBJIEHUS

JlydeBast Mosienb cBeTa. Mictounuku cBeta. [Ipsamonunetinoe pacnpocmpaneHue
ceema. 3ammenusi Coanya u Jlynvi. OtpaxxkeHue cBeta. Ilnockoe 3epkano. 3axKoH
OMPad0CeHUs: ceema.

[IpenomiieHue cBeTa. 3aKOH MpelomyIeHUs cBeta. [lonHoe 6HympenHee
ompadxcerue ceema. Hcnonvzosanue NOAHO20 BHYMPEHHE20 OMPAdICeHUs 8
ONMUYECKUX C8EMOBOOAX.

Jlunza. Xonm nyuwedr B nmH3E. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopykocms u
O0AIbHO30PKOCb.

Paznooicenue 6enoco ceema 6 cnexmp. Onvimvt Horomona. Cnoowcenue
CNEKMPAlbHbIX YBENO8.

Hemoncmpauuu

I. [IpssiMosMHEHOE pacIpOCTPAHEHUE CBETA.

2. OtpaxeHune cBeTa.

3. [Tomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

4. [Ipenomiienue cpera.

5. OnTuyeckuii CBETOBO/I.

6.  Xon iydeil B cobuparomieit JuH3e.

7. Xox 1y4yer B pacCEenBarOLLIE! JINH3E.
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8.  Ilomyuenume n300pa>keHUl C TOMOIIBIO JIUH3.

9. [Ipunuun aeiictBus horoanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Mopens riasa.

11. PasnoxxeHnue 6e0ro cBeTa B CIIEKTP.

12.  Tlomyuyenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie padomul u onvimul

1.  HccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHHsI CBETOBOIO JIyda OT yrija
naJeHUs.

2. N3ydenne xapakTepuCTHK N300pakeHUs IPeIMEeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTJa MPEJOMIIEHHS CBETOBOIO JIy4a OT yria
NaJCHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Omnpenenenre GOKYCHOTO pacCTOSIHUS U ONITUYECKOM CHITBI COOMparomeit
JIMH3BI (271EKMPOHHAA O0EMOHCMPAUU).

6. OnbITEl 1O Pa3NIOKEHUIO OEIOro CBeTa B CHEKTP (2J1eKMPOHHAA
demoncmpayusi).

7. OnbITEl IO BOCHIPUATHIO LIBETA MPEIMETOB NPU MX HAOIIOACHUU uYepe3

[IBETOBbIE (DUIIBTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUSA

Onvimsl Pezepgpopoa u mnaHerapHas Mojenb atoma. Mojenb atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznydenus. CTpOCHHE aTOMHOTO
anpa. Hyknonnas mooens amomnozo aopa. Mzomonvwl. Paouoakmushnwvie npespaujeHus.
Ilepuoo nonypacnaoa amomHwix soep.

SAnepHble peakmuu. 3aKOHBI COXPAHCHUS 3apsSIOBOTO M MacCOBOTO YHCEIN.
Peaxyuu cunmesa u oenenusn soep. Ucmounuku snepeuu Connya u 36¢30 (MC).

Anepnas sHepreTuka. Jleiicmeus paouoaKkmueHblX U3MYYEeHUll HAd JHCUBble
opeanuzmol (MC).

Jemoncmpayuu

l. CrexTpbl U3ITy4eHUS U MOTJIOLEHUS.
2. CrexTpbl pa3IMvyHbIX Ta30B.
3. CnekTp Bogopoia.
4. Habnronenue tpexoB B kaMmepe Busbcona.
3. PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyUEHUH.
6. Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOJAYKTOB.
Jlabopamopnsie pabomel u onvimot
1. Habnwooenue cnaownsix u iuHetuamsix Cnekmpos u3jyyeHus.
2. UccnenoBanne TPEKOB: U3MEPEHUE HPHEPTHMH YACTHUIIBI IO TOPMO3HOMY
myTH (110 dhoTorpadusim) (2,1eKmpoHHA 0eMOHCHPAUU).
3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).
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IToBTOPUTEIBLHO0-0000 1AM MOYIb

[ToBTOpUTENHEHO-00001AIOMINK MOTYJIb MIPEIHA3HAYEH JJI1 CUCTEMATU3ALMH U
0000111eHHs] TPEAMETHOTO COACPIKAHUS U OIbITA JIEATELHOCTH, IPUOOPETEHHOTO MPHU
U3YYEHHUH BCEro Kypca (pU3HKH.

[Ipyn “3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
JESTEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTHUKEHUE TPEIMETHBIX U
METaIpeIMETHBIX IIJIAHUPYEMBIX PE3YJIbTaTOB 00yUeHMUs, (HOPMUPYETCS €CTECTBEHHO-
Hay4Has TPaMOTHOCTb: OCBOCHUE HAYYHBIX METOI0B UCCIIEAOBAHNUS IBJICHUN TPUPOIBI
U TEXHUKH, OBJAJICHUE YMEHHSIMH OOBICHATh (U3NYECKUE SIBICHUS, MPUMEHSSA
IIOJYyYECHHbIC 3HAHWs, pelmarb 3aJadyd, B TOM 4YHUCJIE KAadeCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealln3yercs 3a
CYET TOTr0, YTO yYAIIHMECS BBITOIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJIyYCHHBIX 3HAHUW paACNoO3HABaTh M HAyYHO OOBSICHATH
¢bu3nyeckue BJICHUS B OKPYKAIOUIEH NMPUpPO/IE U OBCETHEBHOM KU3HU;

" JICIIOJIB30BAaTh 0]l PyKOBOACTBOM II€1arora Hay4Hble METObI UCCIIEIOBAHN
(GU3MYECKUX SBIICHUM, B TOM YHCJIE JJIA TPOBEPKH THUIOTE3 U MOJTY4YEHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C ONOPOM Ha AMIAKTUYECKUN MaTepuall Mocyie OOCYXKIECHHUS C
[IEIarOrOM  Hay4yHblE OCHOBBI HamOOJIe€e BaXKHBIX JOCTHKEHMHA COBPEMEHHBIX
TEXHOJIOTUHM, HallpUMeEp, IMPAKTHYECKOTO MCIOJIB30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA IPEBPALICHHUS M COXPAHEHUs BCEX HM3BECTHBIX BHUJOB
DHEPIUHU.

Kaxxnas n3 TeM JaHHOTO pa3aena BKI0YAET IKCIIEPUMEHTAIBHOE UCCIIETOBAHUE
0000111al0IIero xapakTepa Ha YCMOTpPEHHWE Iejnarora ¥ mpu ero mnoMomu. Pazaen
3aBepIIaeTCd MPOBEACHUEM JIMAarHOCTHYECKOM W OLIEHOYHOM paboThl 3a Kypc
OCHOBHOM IIIKOJIBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

TemaTnueckoe MJIaHUPOBAHUE M KOJIMYECTBO YaCOB, OTBOJAMMBIX Ha OCBOCHHE
KaXI0M TeMbl ydeOHOro mnpenmera «Duszuka»y DenepanbHON aganTHPOBAHHOM
OCHOBHOM  00pa30BaTeIbHON IpOorpaMMbl OCHOBHOTO  OOIIEro  00pa3oBaHUS
oOy4aromuxcsi ¢ 3aJCPXKKOM TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBIIAJIAIOT C
COOTBETCTBYIOIIUM pasznenoMm DenepanbHoil pabodeil mporpamMmbl  y4EeOHOTO
npeamera «dusnka» 00pa3zoBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIIET0 0Opa30BaHMs.
IIpu stom Opranuzaius BIpaBe camMa BHOCUTh HM3MEHEHHS B COJIEpXKaHUE W
pacnpeneneHue yueOHOro Marepualia 1o rojgam oOydeHHs, B MOCIEI0BATEIbHOCTh
M3y4eHUs] TeM W KOJIMYECTBO YacCOB HA OCBOCHHE KaXKJIOW TEMbl, OMNpPEICIICHHUE
OpraHu3aluoOHHBIX (opM o0yueHuss U T.. OOOCHOBAHHOCTh JAHHBIX W3MEHEHUM
onpeaensiercs BBIOpaHHBIM 00pa3oBaTeybHOM Oopra"uzanuen VMK,
WHIUBUTyaJIbHBIMU TICUXO(U3HUUYECKUMH 0COOCHHOCTIMU KOHKPETHBIX 00YYaIOMUXCS
c 3I1P, cTreneHp0 YCBOEHHOCTH UMM y4€OHBIX TeM, PEKOMEHIAIMSIMH IO OTOOpY U
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ajanTanuy yaeOHOro marepuaia mno Qusuke, mpeactaBieHHbIME B [loscHuTEnbHON
3aIlUCKe.

KJIACC (68 4acoB)

TemaTuueckuii 0J10K, TEeMa ‘ KosnuecTBo yacoB

Paspnen 1. ®usuka u e€ posiab B TO3HAHUU OKPYKarolero Mupa (6 yacos)
Pu3nka — HayKa 0 IPUpPOJE 2 gaca

®du3nuecKue BeIUYHHbI 2 yaca

EcTecTBeHHO-HAYYHBIN METOJI MO3HAHUS | 2 Yaca
Pasnen 2. [lepBoHauanbHBIE CBENECHUS O
CTPOCHHUH BellecTBa (5 4acoB)

CrpoeHne BemecTBa 1 gac
JIBM>keHre W B3aMMOJCHCTBHE 4YaCTHI] | 2 yaca
BEIIIECTBA

ArperaTHble COCTOSIHHS BEILIECTBA 2 Jaca
Paznen 3. JIpwxenue u B3aumoseiictaue ten (21 gac)
MexaHn4ecKoe IBUKEHHE 3 gaca
Nuepnus, macca, IOTHOCTh 4 yaca
Cuna. Buaer cun 14 gacos

Paznen 4. J[laBnenue TBEPABIX TE,
KUJKOCTEH u ra3oB (21 gac)

JaBnenue. [lepenaya naBieHus | 3 yaca
TBEPABIMU  TEJlAMH, JKUJIKOCTSIMH U

razaMu

JlaBieHue KUAKOCTH S 4ac
ATtMocepHoe 1aBiieHne 6 yacoB

JlelicTBMEe  KMJIKOCTM M Ta3a Ha | 7/ 4acoB
IIOrpy>KEHHOE B HUX TEJO
Paznen 5. Pabora u MmoutHocTh. DHeprust (12 yacon)

PaboTa 1 MOIITHOCTH 3 4aca
IIpocThie MEXaHU3MBI 5 4acoB
Mexanuueckas SHEprus 4 gaca
Pe3epBHOE Bpems 3 gaca

8 KJIACC (68 uyacoB)
TemaTnueckuii 010K, TeMa | KonmuecTBo uyacoB
Paznen 6. TernoBele siBiieHus (28 yacoB)
CrpoeHue u cBoiicTBa BemiecTBa (7 4) 7 4acoB
Tenoseie npoueccs (21 1) 21 gacoB
Paznen 7. DnexTpudeckre 1 MarHuTHBIE siBJieHUs (37 4acoB)
ITocrosiHHbIN neKkTpudecKkuid ToK (17 1) ‘ 17 yacoB
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MarunutHble sBieHus (6 1) 6 JacoB
DJIeKTpOMarHuTHasI MHIYKIMS (4 1) 4 yaca
PesepBHoe Bpemst (3 ) 3 gaca

9 KJIACC (102 u)

TemaTnueckuii 0JI0K, TeMa \ KonnuecTBo 4acos
Paznen 8. Mexannueckue sieHus (40 yacoB)
Mexanudeckoe JBWKEHHUE U crocoOsl | 10 yacoB

ero onucanus (10 )

B3aumoneiictBue ten (20 ) 20 yacoB
3aKOHBI COXPaHEHHUS 10 gacos
(10 9)

Paznen 9. Mexannueckue kosie0anust ¥ BOJIHBI (15 1)
Mexanuueckue konedanus (7 1) 7 4acoB
MexaHuveckue BOJIHbBIL. 3BYK (8 ) 8 yacoB

Paznen 10. DnekrpoMarHuTHOE MOJE U
AJIEKTPOMArHUTHHIE BOJHBI (8 4acoB)
DIJIEKTPOMArHUTHOE TOJIE 8 4acoB
Y DJICKTPOMAarHUTHBIE BOJHBI (8 1)
Paznen 11. CeroBele siByieHus (15 yacon)
3aKoHbBI pacipocTpaHeHus cBera (6 u) 6 JacoB
Jlun3sel u ontuyueckue npubops (6 1) 6 JacoB
Paznoxenue 6enoro cBera B ciektp (3 u) | 3 yaca
Paznen 12. KsantoBweie sBienus (17

4acoB)

Hcnyckanne u nornomeHune 4 qaca
cBeTa aToMoM (4 4)

Ctpoenue aToMHOTO sifpa (6 ) 6 JacoB
Anepnsie peakuuu (7 4) 7 4acoB

IToBTOpHTENHEHO-0000MTAIOIIMI MOIYIIb (9 YacoB)
Cucrematusanus 1 000011IeHIE
MIPEAMETHOTO COACPIKAHUS U OTBITA
TEATETBLHOCTH, TPUOOPE-TEHHOTO MTPH
M3YYCHUU BCEro Kypca (hU3UKU
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