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HosicHUTEAbHAS 3aNIMCKA
enTpsl 00pa3oBaHMs €CTECTBEHHO-HAYYHON HampaBlieHHOCTH «Todka pocTay COo37aHbl C IENbI0 Pa3BUTHS
y oOydJaromumxcsi eCTECTBEHHO-HAy4YHOW, MAaTeMaTH4ecKol, WH(POPMAIMOHHOW TI'PaMOTHOCTH,
(GbOpMUPOBAHUS KPUTHYECKOTO U KPEATUBHOTO MBIIIJICHHS, COBEPIIICHCTBOBAHUSI HABBIKOB €CTECTBEHHO-
HAyYHOW HAMpaBJICHHOCTH, a TaKXe Ui MPAKTUYECKOM OTpabOTKU ydueOHOro maTepuana mo y4eOHbIM
npeaMeTam
«Duzukay.

Heab u 3apa4n

Peanuzaius ocHOBHBIX 00111€00pa30BaTENbHBIX IPOTrPAMM [0 YYEOHBIM MIPEAMETaM
€CTECTBEHHO-HAYy4YHO! HAIpPaBJIEHHOCTH, B TOM YHCJIE B paMKaX BHEYPOUHOU 1€ATEIbHOCTH
oOyJaronuxcs.

Pa3zpabotka u peanuzanus pa3HOYPOBHEBBIX JOMOTHUTEIBHBIX 00I1e00pa30BaTEeIbHBIX
IIPOrpaMM €CTECTBEHHO-HAYYHON HAMpaBIECHHOCTH, a TAK)KE UHBIX MPOTrpamMm, B TOM
YuCie B KAHUKYJISPHBIA IEPUOI.

BoBneuenue yyammxcsi B IpOEKTHYIO 1€ATEIbHOCTb.

Co3nanne neHtpa «Touka pocray mpennoiaraeT pasBUTHE 00pa30BaTENBbHON HH(PPACTPYKTYPHI
o0m1eo0pa3oBaTeabHON OpraHu3aly, B TOM 4YHCIE OCHalleHuEe oOIIeo0pa3oBaTeIbHOM OpraHu3aluu
KOMITBIOTOPHBIM ¥ HHBIM 000pYy/I0BaHUEM:

o0opysoBaHuEeM, CpeACTBaMH OOYYCHHS U BOCITUTAHUS JIJIsl U3yYEHUS (B TOM UHUCIIe
AKCIIEPUMEHTAJIBLHOT0) IPEIMETOB, KYPCOB, AUCLUILINH (MOYJEH) ECTECTBEHHO- HAYYHOI
HAIPaBIEHHOCTHU MPH pean3allid OCHOBHBIX 0011e00pa30BaTeIbHbIX MPOrpamMM U
JIOTIOJTHUTEIIBHBIX 00111€00pa30BaTEIbHBIX MPOTPAMM, B TOM YHCJIE IS PACIIMPEHUS
coJiepkaHus yueOHbIX nmpeaAMeToB «Pusnka» 000pyAoBaHUEM, CPECTBAMHU O0yUYEHUS U
BOCIIUTAHUS IS PEATH3AIHUN TPOTPAMM JOTIOTHUTEIIEHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOU
HAIPaBIEHHOCTEH;

[TpodunbHBINA KOMIUIEKT 000PYJOBaHHS MOXKET OBITh BEIOpAH 7151 00111e00pa30BaTeIbHBIX

OpraHu3aIfii, UMEIOINX Ha MOMEHT co3/laHus eHTpa «Todka poctay HabOp cpeacTB 00yUdeHHsS U
BOCTIMTAHHUS, TOKPHIBAIOLINI CBOUMHU (DYHKIIMOHATLHBIMUA BO3MOKHOCTSIMU 0a30BbI€ MOTPEOHOCTH TIPH
U3YYEHUHU y4eOHBIX NpeaAMeTOB «PU3nKa»

MuHumManbsHO HE00X0TUMBbIE GbyHKIIMOHATbHBIE U TeXHHYECKUE TpeboBaHuUs u

MUHHMAaJIbHOE KOJHMYECTBO O0OPYAOBaHUS, TEPEUCHb PACXOIHBIX MAaTEPHAJIOB, CPEJCTB OOYUCHUS U
BOCTIMTAHUS JIsl OCHAIIeHUs IEHTPoB «Touka poctay omnpenenstorcs PernoHanbHbBIM  KOOPIMHATOPOM

c Y4ETOM [IpumepHOro mnepeyns 000pyIoBaHUs, PaCXOJHBIX
MaTepHaoB, CPeACTB 00yUEHHsI U BOCIIUTAHMSA IS CO3aHMsl U oOecredeHns: (yHKIIMOHUPOBAHUS
LIEHTPOB o0Opa3oBaHUs €CTECTBEHHO-HAyYHON HAIIPaBICHHOCTH

«Touka pocta» B 00111€00pa30BaTeIbHBIX OPraHU3AIUAX, PACTIONOKEHHBIX B CETLCKOMN

MECTHOCTH ¥ MAJIBIX TOPOAX.

[TpodunpHeli KOMIUIEKT 0oOOpynoBaHMs oOecreunBaeT >(PQPEKTUBHOE AOCTHKEHHE O0O0pa3oBaTEIbHBIX
PE3YNIBTaTOB OO0YYAIONIMMHUCS 10 TPOrpaMMaM €CTECTBEHHO-HAYYHOH HAmpaBJIeHHOCTH, BO3MOXKHOCTD
yrayOnEHHOTO U3yYeHUs OTAETBHBIX MPEAMETOB, B TOM Yucie i1 (OPMUPOBAHUS U300pETaTENbCKOTO,
KpEaTHBHOTO, KPUTHIECCKOTO MBIIUICHHUS,

pa3BuThs (YHKIIMOHATBLHOW TPAMOTHOCTH Yy OOYyYaloOIUXCs, B TOM YHCIIE€ €CTECTBEHHO- HAyYHOU U
MaTEeMaTUYECKOM.

[MudpoBast  mabopaTopuss  KapAWHAIbHBIM  00pa3oM  M3MEHSET METOAUKY U  COJep)KaHHe
9KCHEPUMEHTAIBHON JEATETLHOCTH U TOMOTaeT PElIUTh BBILIeTIepeyrcieHHble mpodaemsl. [npokuit
CHEKTp HHU(POBBIX [TAaTYUKOB IIO3BOJSET YydYallUMCA 3HAKOMHUTHCS C MapaMeTrpamMu (U3NYECKOTO
9KCIEPUMEHTA HE TOJIbKO Ha Ka4eCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHE. C moMoIb0 HUppPOBOH
1ab0paTopuy MOXKHO MPOBOAUTH JJIUTENbHBIM 3KCIEPUMEHT JaKe€ B OTCYTCTBUHU AIKCIIEPUMEHTATOpA.
[Ipu 3TOM M3MepsieMble JaHHBIE U PE3yJIbTaThl UX OOpPaOOTKH OTOOpaXKaroTCsl HEMOCPEACTBEHHO Ha
9KpaHe KOMIIBIOTEPA.

* mpouecce GOpMUPOBAHUS FIKCIIEPUMEHTAIBHBIX YMEHUHN MO (PU3HKE YHaIuHCs yUUTCS
MPEJCTaBISITh UHPOPMALIHMIO 00 HCCIe0BaHUHU B YETHIPEX BUAX:



B BepOAIbHOM: ONUCHIBATH YKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIEIb SKCIIEPUMEHTA,
(bUKCUpOBaTh BHUMAaHHUE Ha U3MEPSIEMbIX (PU3NYECKUX BEITMUNHAX, TEPMHHOJIOTHH;

B TaOJIMYHOM: 3aIIOJHSTH TaOJIHIIbI TAaHHBIX, JIEXKALINX B OCHOBE IOCTPOCHHUS I'papUKOB
(TIpu ATOM y y4YaIuxcsi BOSHUKAET NMIEPBUYHOE MPEACTABICHUE O MacIITabax BEJIMUMH);

B TpaueCcKOM: CTPOUTH I'pauKH 10 TAOJIWIHBIM JAaHHBIM, YTO TTO3BOJIET MEPEUTH K
BBIJIBUKCHHUIO THITOTE3 O XapaKTepe 3aBUCUMOCTH MEXy (DU3HMYECKUMH BETMYMHAMU (TIPH STOM
YYUTEIb MOKA3bIBACT MPEUMYIIECTBO B BU3YAIN3AlNN 3aBUCUMOCTEH MEX/Ty BETMUMHAMH,
HArJSIIHOCTh 1 MHOTOMEPHOCTB );

B QaHAJIUTHYECKOM (B BHJIe MAaTEMATUYECKUX YPAaBHEHUH ): IPUBOJAUTH MATEMATUYECKOE
OIKCaHKE B3aUMOCBSI3U (PU3MUECKUX BEITMYMH, MATEMAaTHYECKOE 000OIICHUE ITOTYYCHHBIX
pe3yIbTATOB.

[udpossie 1ad0paTOpuu MO3BOJISIOT CYHIECTBEHHO SKOHOMHUTH BPEMsI, KOTOPOE MOXHO MOTPAaTUTh Ha
(bopMHpOBaHHE UCCIIETOBATEILCKUX YMEHUN YUaIIUXCSl, BBIPAKAIOIIUXCS B CICAYIOUINX JEHCTBUIX:
orpeJiesieHUe MPOOJIeMbl; TOCTAHOBKA

HCCJIEIOBATENILCKOM 3a1a4u;
IUTAHUPOBAaHME, PELLICHUE 3a/1a4H,
BBI/IBIDKEHUE TUIIOTE3, TOCTPOCHUE
MoOJIeJIeH, SIKCIIEpUMEHTAIbHAS TIPOBEPKA

TUIIOTES.
4, IlnanupoBaHue pe3yJbTaToB OCBOEHHSI  y4eOHOro  mpeaMera
JIn4HOCTHBIE pPe3yJIbTAThI
OO6yyaromuiics MOJIYYUT BO3MOKHOCTH s (opmMupoBaHuUs [ (S13%{011150:¢

JMYHOCTHBIX PE3yIbTATOB:
* pa3BUTHE MO3HABATEIILHBIX HHTEPECOB, HHTEIUIEKTYAILHBIX U TBOPYECKUX CIIOCOOHOCTEH;
*  yOeXIEHHOCTH B BOBMOKHOCTH TIO3HAHUS MPUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOTO HCIIOIb30BaAHUS
JOCTHKCHUI HAYKU U TEXHOJOTHH JUIS JalbHEHIIEro pa3BUTHS YEIOBEYECKOTO OOIECTBA, YBAKCHUE
K TBOPIIaM HAYKH U TEXHHUKH, OTHOIIEHHE K (PU3HMKE KaK K SJIEMEHTY O0IeYeTI0BEYECKON KYIbTYPHI;
* CaMOCTOSITENIbHOCTh B IPHOOPETEHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHU;
* TOTOBHOCTP K BEIOOPY KH3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMU MHTEPECAMH U
BO3MOXHOCTSIMH;
*  MoTHBanusg 00pa30BaTENLHON JESITEIPHOCTH HA OCHOBE JIMYHOCTHO
OPUEHTHUPOBAHHOI'O MOAX0/1a;
* (opMupoBaHUE IEHHOCTHOTO OTHOIICHUS APYT K IPYTY, K YUUTEINI0, K aBTOPaM OTKPBITHH H
n300peTeHnil, K pe3ynbpraTamMm 00yueHHs..
MeTanpeaMeTHble pe3yJbTaThl

OO0yyaromuiics MOJIy4UT BO3MOXKHOCTH /1711 (POPMUPOBAHUS CIEIYIOIINX METANIPEIMETHBIX PE3YyIbTaTOB:
* OBJIaJICHUE HABBIKAMU CaMOCTOSITEILHOTO NMPUOOPETEeHHs] HOBBIX 3HAHUM, OpraHu3alu y4yeOHOM
NeSITEIbHOCTH, TIOCTAaHOBKHM ILI€JIeH, TUIaHMPOBAHUSA, CAaMOKOHTPOJIS M OLIEHKH pPe3yJbTaTOB CBOEH
JEATEIIBHOCTH, YMEHUSIMH NIPEABUIETH BO3MOXKHBIE PE3YJIBTAThl CBOUX JIEHCTBUM;

* MOHMMAHHUE pa3IMUUN MEXJIy MCXOIHBIMM (akTaMd M THUIIOTe3aMH IS HX OObICHEHUS,
TEOPETUYECKUMU MOJENISIMH M PeaJbHBIMH OOBEKTaMH, OBJIAJICHUE YHHBEPCAJIbHBIMU YYeOHBIMHU
NEHCTBUSIMH Ha INpUMeEpax TUIoTe3 JUisi OOBbSCHEHUS M3BECTHBIX (DAKTOB M SKCIIEPUMEHTAIBHOM
IPOBEPKU BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUUECKUX MOETIECH MPOIIECCOB UITH SBJICHHIA;

* (¢opMupOBaHHE YMEHHUH BOCHPUHMMATH, NepepadaTbiBaTh M MPEIbSIBIATH HH(POpPMALMIO B
CJIOBECHOH, 00pa3HOW, CHUMBOJIMYECKOH (opmax, aHAIU3UPOBATh W MepepadaThiBaTh IMOTYyYCHHYIO
MH(GOpPMaIIMI0O B COOTBETCTBMM C IIOCTABJIEHHBIMHM 3aJadaM{, BBIIENSATH OCHOBHOE COJIep)KaHUE
IIPOYUTAHHOTO TEKCTA, HAXOAUTHh B HEM OTBETHI HA IIOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

* IpUOOpETEHNE OMbITa CaMOCTOSITEILHOTO TIOMCKa, aHaliuW3a | orbopa uHpOpMauuu ¢
UCIOJIb30BAaHUEM DPA3JIMYHBIX MCTOYHHKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJIOTHH Ui peIIeHus
MO3HABaTEJbHBIX 33/1a4;

* pa3BHUTHE MOHOJIOTHYECKOW U JUAIOTHYECKON pedr, YMEHUS BhIpa)KaTh CBOM MBICIH, CTIOCOOHOCTH
BBICITYIIIMBATh COOECEHUKA, MIOHUMATh €r0 TOYKY 3pEHHs, NMPU3HABAThH MPABO JPYroro 4eloBeKa Ha
WHOE MHEHHE;

* OCBOCHME NPUEMOB  JEHWCTBUHA B  HECTAHAAPTHBIX  CUTyalUsX, OBJAJCHUE
ABPUCTUYECKUMH METOJIAMU PEIICHUS TTPOOIeM;



* (QopmupoBaHue yMeHUH pabOTaTh B TPYIIE C BBINOJIHCHUEM DPA3IHYHBIX COIUAIBHBIX POJIEH,
MPEJICTaBIISITh U OTCTauBaTh CBOM B3IJIABI U YOEXKIEHUS, BECTH TUCKYCCHIO.
PeryasituBubie YY ]|

OOyuaromuiicss MOJYYUT BO3MOXKHOCTH Uit (DOPMUPOBAHMS CIEAYIOMIMX PETYISTHUBHBIX
YVI.
1. VYmMenwe caMOCTOATENBHO ONPENENATH LEIM OOYYEHMs, CTaBHTh M (OPMYJIHMPOBATH HOBBIE
3ajaud B y4€Oe W TMO3HABATEJbHOM JAESITENbHOCTH, pPa3BUBAaTh MOTHBBI W HHTEPEChl CBOEH
[I03HABATEJIbHON ieATenbHOCTH. OOyUaroUUICs CMOXKET:
* AHAJTU3UPOBAThH CYILIECTBYIOIINE U IUIAHUPOBATH Oy ylliue 00pa3oBaTeIbHbIe PE3yIbTaThl;
* UICHTU(DUIIUPOBATH COOCTBEHHBIC IPOOJIEMBI U OTIPEICIIATH TJIABHYIO TIPOOIIeMY;
* BBIIBUTATh BEPCUU pelIeHHs Mpo0aeMbl, GOPMYIUPOBATH THIIOTE3bI, IPEABOCXHUILATH
KOHEYHBIN pe3ysbTarT;
* CTaBUTH LIEJIb JICATEIHLHOCTH Ha OCHOBE OMPEesIEHHOM MPoOIeMbl U CYIIECTBYIOLINX
BO3MOXKHOCTEIA;
* (opmynupoBaTh yueOHbIE 3a7]aUl KaK [Iaru JOCTUXKEHUS TOCTABJICHHON eJIU JesITeIbHOCTH;
* 000CHOBBIBATH II€JIEBBIE OPUEHTUPHI U IPUOPUTETHI CCHUIKAMH HA IIEHHOCTH, YKa3bIBast U
000CHOBBIBas JIOTHUECKYIO MOCIIEA0BATEIHHOCTD I11arOB.

2. YMeHMe caMOCTOSTENHHO IIAHUPOBATh MYTH JOCTHIKEHHS Liejiel, B TOM YHClie albTepHATHBHBIE,
OCO3HAHHO BBIOMPATh HanOoJee 3P PEKTUBHBIC CIIOCOOBI PEIICHUS YICOHBIX U TIO3HABATEIBHBIX 33/1ad.
OO0yyaromuiicss CMOXKeT:

* onpenessaTh Heo0xoaumoe(bie) AeicTBrE(s1) B COOTBETCTBUU C yU€OHOM U IMO3HABATEIHLHOM
3a/la4yaMH U COCTaBIISITh AITOPUTM €ro(UX) BBITOIHEHUS;

* 000CHOBBIBATh U OCYIIECTBIATH BEIOOp Harbosee 3 (hEeKTUBHBIX CITOCOOOB pEIICHUS

yueOHBIX ¥ MO3HABATEIbHBIX 33/14;

* OIpEeNeIATh/HAXOAUTh, B TOM YHCIIE U3 IPEUIOKCHHBIX BAPUAHTOB, YCIOBUS JIJISl BBIMIOTHCHHUS
yueOHOI 1 T03HaBaTeNbHOM 3a/1a4;

* BBICTPAaMBATh >KU3HCHHBIC IUIAHBI HA KPATKOCPOYHOE Oymyinee (3asBISAThH IIEJICBBIC OPUSHTHPHI,
CTaBUTh aJ€KBaTHbIE UM 3aJaud M MpeljiaraTh IEHUCTBUS, YKa3blBas M OOOCHOBBIBAS JIOTHYECKYIO
MIOCJIEIOBATEIBHOCTD I1aroB);

*  BbIOMpaTh U3 MPEAJIOKEHHBIX BAPHAHTOB U CAMOCTOATEIHFHO UCKATh

CpeACTBa/pecypChl Uil PEUICHHUs 3a0a4H/TOCTHKEHHS LIS,

* COCTaBJISITH IJIaH PEHICHUS MPOOIEeMbI (BBITOIHEHUS TPOEKTa, MPOBEACHUS UCCIIEIOBAHMS);

*  ONPENCNATH MOTCHIIMATBHBIC 3aTPYIHCHHUS IPU PEIICHUH YIeOHOU 1

MO3HABATENLHOM 331a4u ¥ HAXOJIUTh CPEACTBA [Tl X YCTPAHEHUS,

* OMHCHIBATH CBOU OMBIT, OYOPMIISIS €ro JJIS TIepeIadrl IPYTHM JIFOIIM B BUIE TEXHOJIOTHU

peleHus: MPaKTHUeCKUX 3a7a4 OnpeaenEéHHOro Kilacca;

* TUIAHUPOBATHh U KOPPEKTHPOBATH CBOIO MHIMBUIYAIBHYIO 00pa30BaTEIIbHYIO TPACKTOPHIO.

3. YMeHHE COOTHOCHTH CBOM JIEHCTBHS C IUIAHMPYEMBIMHU PE3yJIBTATAMH, OCYLIECTBIATH KOHTPOIb
CBOEH JeATENIbHOCTH B MPOLIECCE JOCTUKEHUS pe3ysibTaTa, ONpeaessiTh CIOCOOb! AEUCTBUN B paMKax
IPEUIOKEHHBIX YCIOBUM M TpeOOBaHMM, KOPPEKTHUPOBAaTb CBOM JECUCTBUS B COOTBETCTBUU C
U3MeHsoIencs cutyanueil. O0yJaronuics CMOXeT:

* OIpENENIATh COBMECTHO C NIEAATOTOM U CBEPCTHUKAMU KPUTEPUH TUIAHUPYEMBIX PE3YyJIbTATOB U
KPUTEPUH OLIEHKH CBOEH y4eOHOIl 1eTeNbHOCTH;

* CUCTEMaTU3UPOBATh (B TOM YHKCIIE BBIOMPATh MPUOPUTETHBIE) KPUTEPHH IUTAHUPYEMBIX

Pe3yJIbTaTOB U OLIEHKU CBOEH NESTEIbHOCTH;

* oTOMpaTh MHCTPYMEHTBHI JUIsl OLICHWBAHUS CBOEH JEATENbHOCTH, OCYLIECTBIATH CAMOKOHTPOIb
CBOEH JeTEIbHOCTH B paMKax MPeI0KEHHBIX YCIOBUI U TpeOOBaHU;

* OLIEHUBATh CBOIO JI€ATEIbHOCTD, APIYMEHTUPYS IPUYUHBI JOCTUKEHUS UM OTCYTCTBUS
IUTAHUPYEMOTO pe3yJIbTaTa;

* HaXOJMTh JOCTATOUHBIEC CPE/ICTBA JUIs BHIIOJIHEHUS YUEOHBIX EHCTBUN B M3MEHSIOIIEHCS

CUTYallMU W/WIN IIPU OTCYTCTBUH INIAHUPYEMOTO PE3yJIbTaTa;

* paboTas 1Mo CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYILIYIO NESATEIHHOCTh Ha OCHOBE aHAJIN3a
M3MEHEHUHN CUTYaIH JIJIs TOJyUYEeHHs! 3aIUIaHUPOBAHHBIX XapaKTePUCTHK MPOAYKTa/pe3yibTaTa;

* YCTAaHABIIMBATH CBSI3b MEXAY IOJYYEHHBIMH XapaKTEPUCTUKAMM MPOAYKTAa M XapaKTEPUCTHKaMH
nporecca JIeSTEIbHOCTH U 10 3aBEpIICHUU JEATEIbHOCTH IpPEJlaraTb M3MEHEHHE XapaKTEpUCTHK
nporuecca JUisl MOJIy4YeHUs! YIYUIIEHHbBIX XapaKTepUCTUK MPOIYKTa;

* CBEPSTH CBOM JIEUCTBUS C LIENbIO U IIPU HEOOXOIUMOCTH UCIPABIIATH OIINOKH CAMOCTOSTENBHO.

4. YMmeHue oLeHMBATh MPABUILHOCTD BBHINOJHEHUs YI4EOHOM 3a/1a4M, COOCTBEHHBIE BO3MOXKHOCTH €&



pemeHust. OOy4JaromMNCs CMOXKET:

* ONpEeNeIATh KPUTEPUH MPABUIIBHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS YICOHOH 3a1a4u;

* AHATU3UPOBATh U 0OOCHOBHIBATH MPUMEHEHUE COOTBETCTBYIOIIETO

WHCTPYMCHTAPUS JIJIS BHIMIOJTHCHHUS YIeOHOW 3a/1a9H;

* CBOOOJTHO TOJIB30BATHCS BEIPAOOTAHHBIMH KPUTEPHUSIMH OIIEHKH ¥ CAMOOIICHKH, UCXOIS U3 TIeN U
UMEIOIIUXCST CPEJICTB, pa3iinyasi pe3yJIbTaT U CIIOCOObI ICHCTBUI;

* OILICHUBATH MPOJYKT CBOCH JEATEIHLHOCTH 10 33/IaHHBIM W/WJIM CAMOCTOSTEIIHHO ONPeAeIEHHBIM
KPUTEPUSIM B COOTBETCTBHUU C IIEJIBIO JICATCIbHOCTH;

* 000CHOBBIBATH JOCTHKHUMOCTH II€JI BEIOPAaHHBIM CITIOCOOOM Ha OCHOBE OIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

* (UKCHPOBATH U AHATU3UPOBATH TMHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIILTATOB.

5. BnageHue OCHOBAMHM CaMOKOHTPOJSA, CAMOOLEHKH, NPHHATHS PEIICHMH M OCYIECTBICHHUS
OCO3HAHHOTO BBIOOpa B yueOHOH M MO3HABATEIHHOU AesITeNbHOCTH. OOYJIArOIIUICS CMOXKET:

* HaONIOAATh M AaHAJU3UPOBATh COOCTBEHHYIO YYEOHYIO U II03HABATEIbHYIO [EATEIbHOCTh U
JESATEIILHOCTD IPYTHX 00yUYaIoUXCcsl B MPOIIECCE B3AUMOIIPOBEPKU;

* COOTHOCUTbH pealibHbIC U IJIAHUPYEMbIE Pe3yIbTaThl HHAUBUyaTbHOM

00pa30BaTeNbHON IEATETPHOCTH U JIEJIaTh BHIBOIBI,

* MIPUHUMATh PElICHHE B yUeOHOW CUTYyalluu U HECTU 32 HETO OTBETCTBEHHOCTb;

* CAMOCTOSTEIHHO OTPEICIIATh MIPHYMNHBI CBOETO YCIIeXa WM HEyCIeXa U HaXOJIUTh

CIOCOOBI BBIX0/1a U3 CUTYAIlUU HEYCIIeXa;

* PETPOCTIICKTHUBHO OINPEACIATh, KaKHe JCUCTBHUS 10 PEIICHUI0 YICOHOH 3a/1aun WIIM IMapaMeTPhbl ITHX
JEHCTBUI MPUBENH K MOTYYSHUIO UMEIOIIET0Cs MPOIyKTa YUeOHOU e TeNbHOCTH;

. JIEMOHCTPHPOBATH PUEMBI peryIIsIun
NCUXO0(U3HOTOTHUECKUX/IMOLIMOHANIBHBIX ~COCTOSHUM sl JAOCTHKeHUs d¢pdekTa ycrmokoeHus
(YycTpaHeHUs SMOIMOHATILHOW HANPSHKEHHOCTH), 3 (heKTa BOCCTAHOBICHHS (OCTa0ICHUS MPOSIBICHUN
yromiieHusl), 3¢ hexTa akTUBU3AINH (MTOBBILICHUS ICUXO0(PHU3UOTIOTUIECKON PEAKTUBHOCTH).
ITo3znaBarenbHbIe YY |

Obyuaromuiics HOJIYYUT BO3MO>KHOCTh s GOpMHUPOBAHUSA CJIEIYIOIINX
no3HaBatesbHbIX Y VY /. 1. YMeHue onpeaenars moHaTusi, co3/1aBaTh 0000IEeH s, YCTAaHABINBATh
aHaJIOTHH, KJIacCU(UIMPOBATh, CAMOCTOSITENILHO BEIOUPATh OCHOBAHUS M KPUTEPUH IS
KJIacCU(UKaALlMHU, YCTaHABIUBATh

IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE DPACCYXAECHUE, YMO3aKIIoueHHe (MHIYKTHUBHOE,
JETYKTUBHOE, 110 aHAJIOTUHN) U JIeNaTh BbIBO/IbI. OO0yUarOUINiiCs CMOXKET:

* 0A0MpaTh CJIOBA, COMOJYMHEHHBIE KIIOYEBOMY CJIOBY, ONpEACISAIOIINE €ro MpPU3HAKU U
CBOMCTBA;

* BBICTPaMBATh JOTMYECKYIO LIEMOYKY, COCTOSIIYIO U3 KJIIOUEBOIO CJIOBA U COMOTUMHEHHBIX

€My CJIOB;

* BBIJEIATH OOIIMI NMPU3HAK JIBYX MJIM HECKOJIBKHUX MPEAMETOB WM SBJICHUN U OOBACHATH UX
CXOJICTBO;

* 00BEAMHATH MPEAMETHI U SBJICHUS B IPYIIIBI [0 ONpeAeIEHHBIM ITPU3HAKaM, CPAaBHUBATb,
KJaccuuImpoBarh 1 000011aTh (DaKThI U SBJICHUS,

* BBIJICJIATH SIBJIEHUE U3 OOLIETO psijia IPYTUX SIBICHUH;

* OIpeAeNsATh 0OCTOSATEIHCTBA, KOTOPHIEC MPEIIIECTBOBAIN BOSHUKHOBEHHIO CBSI3M MEX/TY SIBICHUSIMH,
U3 ATUX OOCTOSITEIBCTB BBIJIENATH OINPENENAIONNe, CIOCOOHBIE ObITh MPUYUHON JIAaHHOTO SIBJICHUS,
BBISIBIISITH TIPUYWHBI U CTICJICTBYSI SIBIICHHIA;

* CTPOUTH PACcCYXKJEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSAM M OT YaCTHBIX SIBIICHHUH

K 00IIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH PACCYX/IEHUE Ha OCHOBE CPABHEHUS MPEIMETOB U SIBIICHUH, BBIIENSAS IPU ITOM 001IHe
NIPU3HAKH;

* M3JIarath NOJTY4YEHHYIO0 HH(POPMAIINIO, HHTEPIPETUPYS €€ B KOHTEKCTE PelIaeMoii 3a1auu;

* CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(GOPMAIUIO, HYKAAIOIIYIOCS B IPOBEPKE, MpeuiaraTh 1
OPUMEHSTH CI0CO0 MPOBEPKU JOCTOBEPHOCTH MHPOPMALIUY;

* BepOaIM30BaTh HIMOLMOHAIILHOE BIIEYATIIEHNE, OKa3aHHOE HAa HETO MCTOYHHUKOM;

* OOBSCHATH SIBJIEHUS, MPOIECCHl, CBS3W M OTHOILEHUS, BbISABIISEMbIE B XOJi€ MO3HABAaTEIbHOU M
UCCIIEI0BATEIbCKON JIEATENBHOCTH (IPUBOIUTH OOBSICHEHHE C U3MEHEHHEM (OpMBI NPEICTABICHHUS;
OOBSICHATD, IETATU3UPYS U 0000111as1; OOBACHATH C 33aHHOM TOYKHU 3pPEHUS);

* BBUIBIATH M Ha3blBaTh IPUYMHBI COOBITHS, SBICHHUSA, B TOM 4YHUCIE BO3MOXHbIE/Hauboiee
BEPOSTHBIC MPUYMHBI, BO3SMOXHBIE TOCIEJCTBUS 3aJaHHON MPUYMHBI, CAMOCTOSTEIIEHO OCYIIECTBIISI



HpI/I‘-II/IHHO-CJIel[CTBeHHHﬁ aHaJlIn3;
¢ JACJaTbh BBIBOJ Ha OCHOBC KPUTHYCCKOI'O aHalIM3a pa3HbIX TOYCK 3PCHUA, MOATBCPKIAATH BBIBOJ
COOCTBEHHOM aprMCHTaHI/IGfI HJIM CaMOCTOATCIIbHO IMOJTYYCHHBIMHA JJaHHBIMU.

* . YMeHHe co3/1aBaTh, MPUMEHSATh M MPEOOpPa30BBIBATh 3HAKKM M CHMBOIIBI, MOJEIIM U CXEMBI IS
pelieHus yueOHbIX U M03HABaTEIbHBIX 331a4. OOyJyaromuicss CMOXKeT:

* 0003HaYaTh CHMBOJIOM M 3HAKOM TIPEJMET /WM SBIICHHE;

® ONpCaACIIATh JIOTHYCCKUC CBA3U MCIKAY NPCAMCTAMU I/I/I/IJII/I SABJICHUAMU, 0003Ha4aTh

JIAaHHBIC JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

* cO3/1aBaTh aOCTPAKTHBIN UM pealibHBIN 00pa3 mpeaMeTa 1/ UilH SBICHHUS;

* CTPOMTH MOJICIIb/CXEMY Ha OCHOBE YCJIOBHH 3aJ1a4M W/WIN CIIoco0a e€ pelieHus;

M cOo3JaBaThb Bep6aJIBHLIe, BCIIICCTBCHHBIC u I/IH(l)OpMaI_[I/IOHHBIC MOACIN C BBIJICJIICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa Ul ONpPEACICHHS CIIoco0a PEIICHHS 3a/1a4d B COOTBETCTBUU
C CUTYyalUeH;

* MpeoOpa3oBBIBATE MOJETH C IEJIbI0 BBISBJICHUS OONIMX 3aKOHOB, OINPEACISIIOIMINX JTaHHYIO
PEeIMETHYIO0 00JIaCTh;

* IEpPEeBOJUTH CIOXHYI IO COCTaBy (MHOTOAacleKkTHyr) HH(opManuio u3 rpaduveckoro HIu
(opMaM30BaHHOTO (CUMBOJILHOTO) MIPEACTABIICHHS B TEKCTOBOE U HA00OPOT;

* CTPOHWTH CXEMY, aJIrOPUTM JACUCTBUS, UCIPABJIATH WM BOCCTAHABIMBATH HEM3BECTHBIM paHee
QJITOPUTM Ha OCHOBE MMEIOIIEroCsl 3HaHHsI 00 00BEKTE, K KOTOPOMY ITPUMEHSIETCSI aIrOPUTM;

* CTPOHWTBH JOKA3aTEIIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

* aHAIM3UPOBATH/PEIICKCHPOBATh OMBIT PAa3padOTKM W  peallu3alud  y4eOHOro  TPOCKTa,
UCCIIEIOBaHMS (TEOPETUYECKOT0, IMIIMPHUYECKOT0) HAa OCHOBE MPEIJIOKESHHOM MPOOIEMHOM CUTYaIlUH,
HIOCTABJICHHOM 11T W/WJIH 33JaHHBIX KPUTCPUEB OLICHKH MPOAYKTa/pe3yJibTara.

* CwmpbiciioBoe uteHre. OOydaronmics CMOXKeET:

* HaxOMThb B TEKCTE TpeOyeMyro HH(POPMAIUIO (B COOTBETCTBUU C LIEISIMU CBOEH J1€ATEILHOCTH);

* OPUEHTUPOBATHCA B COJIEP)KAHUU TEKCTA, IOHUMATh LIEJIOCTHBIA CMBICI TEKCTA, CTPYKTYpHUPOBATh
TEKCT;

* yCTaHABJIMBATh B3aMMOCBSI3b ONMCAHHBIX B TEKCTE COOBITHH, SIBJICHUH, TPOIIECCOB;

* PE3IOMUPOBATH IVIABHYIO UICIO TEKCTA,

* KPUTUYECKH OIICHUBATh CO/ICpKaHNe U (OpMY TEKCTa.

- @OopMHpOBAaHME M Pa3BUTHUE DSKOJOTMYECKOTO MBIIUIEHHUS, YMEHHE IIPUMEHATH €ro B
MO3HABATEJIbHON, KOMMYHHKAaTUBHOM, COLIMABHOM MpakTUKE U NPOPECCHOHAIbHON OpPHEHTALUU.
OO0yyaromuiics CMOXKeT:

* OIpenesaTh CBOE OTHOIICHHE K IPUPOJAHON CpeIe;

* aHAJIIM3MPOBATH BIMSHUE SKOJIOTHYECKUX (PAKTOPOB HA CPey OOMTAHUS )KUBBIX OPTaHU3MOB;

* MPOBOJIUTH NPUYMHHBIN 1 BEPOSITHOCTHBIN aHAIN3 SKOJIOTUYECKUX CUTYallUi;

* NIPOrHO3MPOBATh U3MEHEHUS CUTYAIlUH NIPH CMEHe JIeMCTBUS OJJHOTO (haKkTopa Ha IeHCTBHE APYToro
dakrtopa;

* pacupoOCTPaHATh HKOJIOTMUYECKUE 3HAHUS U Y4aCTBOBATh B IPAKTUUECKUX JI€Iax IO 3allUTe
OKpYKaloIleH Cpeibl;

* BBIPa)KaTh CBOE OTHOILLEHUE K IIPUPOJIE YEPE3 PUCYHKHU, COUMHEHHMSI, MOJIEIIH, IPOCKTHBIE

paboTHL.

- Pa3BuTHe MOTHMBAIMM K OBJA/IEHUIO KYJIbTYPON aKTHUBHOI'O UCIOJIb30BaHUS CIIOBapel U

JPYTUX MOUCKOBBIX cucteM. OOyJarouuiicss CMOXKeT:

* OnpeAensaTh He0OOXOAMMBbIE KIIFOUEBbIE TOMCKOBBIE CIIOBA U 3aIIPOCHI;

* OCYILIECTBIISITh B3aUMOJIEUCTBUE C 3JIEKTPOHHBIMH ITOMCKOBBIMU CUCTEMAaMH, CJIOBAPSIMU;

* (hopMUpPOBATh MHOKECTBEHHYIO BEIOOPKY M3 MOMCKOBBIX HCTOYHUKOB JJI51 0ObEKTUBU3AINH
pe3yNbTaToOB MOUCKA;

* COOTHOCHUTbH MOJIYYEHHBIE PE3YJIbTATHI IOUCKA CO CBOEH AEATEIbHOCTBIO.

KovmmynukaTrusublie YY/]

1. YMeHme opraHuU30OBBIBaTh yU€OHOE COTPYAHUYECTBO U COBMECTHYIO JICSITEIIBHOCTD C YUUTEIIEM H
CBEpPCTHUKAMH;, pabO0TaTh WHIUBUAYATbHO W B TPYIIE: HAXOAUTh OOIIee pelIeHHe U pa3peliarhb
KOH(JIMKTBI Ha OCHOBE COTJIaCOBaHHUS TO3UIMM ©  y4€Ta HMHTEpPecoB; (HOpMyIUpoBaTh,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHeHHE. OOyUJaroNUiicss CMOKET:

* ONPEACIISITH BO3MOKHBIE POJIM B COBMECTHOM JIEATEIIbHOCTH;

* UIpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM ACATEIBHOCTH;

* MPUHUMATH TO3UIHIO COOCCETHMKA, TIOHUMAsl MO3HIMIO JAPYTroro, pa3indaTh B €ro peun: MHEHHE
(TOUKy 3peHus1), TOKA3aTeIbCTBO (ApPTrYMEHTHI), (PaKThI; TUTIOTE3bI, aKCHOMBI, TEOPHUU;



* ONpEACTATh CBOM JICHCTBUA U NIEHCTBHS MAapTHEPA, KOTOPBIE CIIOCOOCTBOBAIN MIIH

IIPENATCTBOBAIN NPOLYKTUBHOM KOMMYHHKAIUH;

* CTPOUTH MTO3UTUBHBIE OTHOILECHUS B ITpoIiecce yueOHOM U MO3HABATEIbHON AEITEIbHOCTH;

* KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAMBATh CBOIO TOYKY 3PEHUS, B JUCKYCCHH YMETb BBIIBUTATh
KOHTpapryMEHTHI, iepedpasupoBaTh CBOIO MBICIH (BIaleHHE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

* KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABaTh OLIMOOYHOCTh
CBOET0 MHEHHS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

* [pejyUIaraTh albTEPHATUBHOE PEIIEHUE B KOH(IMKTHOM CUTYaINH;

* BBIJEJIATH OOLIYIO TOUKY 3pPE€HUS B JUCKYCCUU;

* JIOTOBAPHMBATHCS O IIPABUIIAX M BOIPOCAX JUIsl OOCYXkIEHUS B COOTBETCTBUHU C IIOCTABICHHON

nepe rpyInon 3a1a4ei;

* OpraHM30BbIBaTh y4eOHOE B3aUMOJICHCTBHE B TpyIIe (ONpeAessaTh OOLIMe LeNU, paclpelensTh
pOJIY, 10rOBapUBaThCs IPYT C APYIOM U T. 11.);

* YCTpaHsATb B  paMKax  Juajora  paspblBBl B  KOMMYHHUKalud,  OOYCJIOBJIECHHBIE
HETMIOHMMAaHNEM/HETIPUATHEM CO CTOPOHBI cOOeCeHNKA 3a1auu, (POPMBI MITH COJIEPIKAHHS JTHaJIora.

2. YMeHHue OCO3HaHHO HCIIOJIb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBHM C 3a/adeii KOMMYHUKAIIUU
JUIS BBIPQXKEHHUSI CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEH AJs IUIAHUPOBAHUSA U PETYISIUH CBOCH
JEATEIIBHOCTH; BIAJACHUE YCTHOM M NMCbMEHHOM pEYbl0, MOHOJOTMYECKON KOHTEKCTHOM pedblo.
OO0y4aroIMiiCs CMOXKET:

* ONpeAEIATh 3a/1a4y KOMMYHUKALMU U B COOTBETCTBUH C HE 0TOMpaTh peueBble CPECTBA;

* 0TOMpaTh U UCIOJIB30BATh PEUYEBBIE CPEJICTBA B IPOLIECCE KOMMYHUKALIUU C IPYTUMHU

JIOABMU (JIMAJIOT B Mape, B MaJIoW IpyIe U T. 1.);

* TPEACTABIATH B YCTHOH MIIM MUCBMEHHOH (popMe pa3BEPHYTHIN I1aH COOCTBEHHOM

JESATEIIBHOCTH;

* coOMIOIaTh HOPMBI ITyOJIMYHOM pedH, perJaMeHT B MOHOJIOT€ U INCKYCCUU B COOTBETCTBHH C
KOMMYHUKaTUBHOM 3aJa4ei;

* BBICKa3bIBaTh 1 00OCHOBBIBATH MHEHUE (CYX/ICHUE) U 3aIPallINBaTh MHEHUE MMApTHEPA B

paMKax Iuaiora;

* [IPUHUMATD PEILIEHUE B XO/€ JUAJIOTa U COINIACOBBIBATh €0 ¢ COOECETHUKOM;

*  CO37aBaTbh NMCbMEHHBIE KIIMIIMPOBAaHHBIE U OPUTUHAIBHBIE TEKCTBI C

UCIIOJIb30BaHNEM HEOOXOAMMBIX PEUEBBIX CPE/ICTB;

* HCIIOJIB30BaTh BepOabHbIe CPEACTBA (CPEICTBA IOTHUECKOM CBS3H) AJIS BBIJCICHUS

CMBICJIOBBIX OJIOKOB CBOEIO BBICTYILICHUS;

*  HCIIOJIb30BaTh HEeBepOabHbIE CPEICTBA WU HAIJIAHbIE MaTepUAIIbI,

MOJIFOTOBJIEHHbIE/ OTOOpaHHbIE O] PYKOBOJCTBOM YUUTEJS;

*  JlenaTb OLCHOYHBIM BBIBOJ O JOCTHKCHUU LENM KOMMYHMKALlMM HEIOCPEACTBEHHO I10CIE
3aBepUICHUS] KOMMYHUKATUBHOI'O KOHTaKTa U 0OOCHOBBIBATH €TO0.

3. ®dopmupoBaHHME M pa3BUTHE KOMIIETEHTHOCTH B 00JAaCTH HCHOJIb30BaHUS HH(OPMAIMOHHO -
KOMMYHHUKAIMOHHBIX TexHosorui (nanee — MKT). O0yuatonuiicst cMOXeT:

* IIeJICHANpPABJIEHHO HCKaThb W MCIOJIB30BaTh WH(GOPMALMOHHBIE PECypChl, HEOOXOIUMBbIE s
petieHust yueOHbIX U MPAKTUUECKUX 3a/1a4, ¢ momotisto cpeacts UKT;

* BBIOMpATh, CTPOUTH U UCIIOJIB30BaTh a/IEKBaTHYIO MH(OPMAIIMOHHYIO MOJEINb I Nepeaayd CBOUX
MBICTIEHl CpENCTBAMHU €CTECTBEHHBIX M (OPMalbHBIX S3bIKOB B COOTBETCTBUU C YCIOBUSIMHU
KOMMYHHUKalIWH;

* BBIIENATh MH(OPMALIMOHHBIA acHeKT 3ajjaud, ONepUpOBaTh JAHHBIMH, HCIIOJIb30BATh

MOJIEJIb PELICHHUS 3a/1a4H;

* UCMOJb30BaTh  KOMIIBIOTEPHBbIE  TEXHOJOTMU  (BKJIOYas  BBIOOP  aJE€KBaTHBIX  3ajaye
MHCTPYMEHTAJIBHBIX POrPAMMHO-AIIAPATHBIX CPEACTB U CEPBUCOB) JUI peIIeHUs] NHPOPMALIMOHHBIX
¥ KOMMYHHMKAI[MOHHBIX Y4€OHBIX 3a/1a4, B TOM 4YHCJIE: BHIYMCIIEHUE, HAIMCAaHUE MHCEM, COUMHEHUH,
JIOKJIa/I0B, pedepaToB, CO3JaHNE MPE3CHTAMN U JIp.;

* HCIOJIb30BaTh NH(POPMALIHIO C YUETOM STUYECKUX U IIPABOBBIX HOPM;

* co3iaBaTh MH(GOPMAIMOHHBIE PECYpChl Pa3HOTO THUIMA W JUId pasHbIX ayIUTOPHH, coOIr0AaTh
MH(OPMaLMOHHYIO TUTHEHY U IIPpaBUia HHPOPMAIIMOHHOMN 0€3011acHOCTH.

IIpeaMeTHbIe pe3ybTaThl



OOyuaromuiicss MOJXYYUT BO3MOXKHOCTH JJIsi (OPMHPOBAHUS CIEAYIOIIUX MPEIMETHBIX
pe3yJIbTaTOB:
* 3HaHUS O NPUPOJC BAKHEUIINX (PU3NUECKUX SIBICHUH OKPY)KAIOLIET0 MUpa U MOHUMAaHHE CMBICIIA
(U3NYECKUX 3aKOHOB, PACKPBIBAIOLINX CBSI3b U3YUCHHBIX SIBJICHUN;
* YMEHHUS II0JIb30BAaTbCA METOJAMHM HAy4YHOI'O HCCIEAOBAHMS SIBICHUU INPUPOABI, IPOBOAMTH
HaOJIO€HUS, MJIAHUPOBAaTh M BBINOJIHATH 3KCIEPUMEHTHI, 00pabaThiBaTh pPE3y/lbTaThl U3MEPEHHI,
NPEICTaBIATh PE3YNbTaThl M3MEPEHHI C MOMOIIBI0 Ta0uul, rpadukoB U (Gopmyin, oOHapYKHUBATh
3aBUCUMOCTH MEXAY (PU3MUYECKUMM BEJIUYMHAMM, OOBACHATH IOJIYyYEHHBIE PE3YylbTaThl U JI€NaTh
BBIBOJIbI, OLICHUBATh IPAHMIIBI IIOTPELIHOCTEN pe3yIbTaTOB U3MEPEHUN;
* YMEHHUS NPHUMEHATh TEOPETHUYECKHE 3HaHWs MO (U3MKE Ha MPAKTUKE, pelars (U3n4ecKue
3a/1a4M Ha IPUMEHEHUE NI0JIy4CHHBIX 3HAHUM;
* YMEHUS U HaBBIKM NPUMEHATH IOJIYYEHHBbIE 3HAHHUA A OOBACHEHHS NPUHLMIIOB JEHCTBUA
BAKHEUIIUX TEXHUYECKUX YCTPOWCTB, PEIICHMS IPAKTHYECKUX 3a1a4 IIOBCEIHEBHOW KU3HHU,
obecrieyeHuss 0€30MACHOCTH CBOEM JKHM3HH, DPALMOHAIBHOIO MPUPOAOINOIB30BAHUA M  OXpaHbI
OKpYKaroLlIEeH Cpeibl;
* (hopMupoBaHHE YOEkKAEHUS B 3aKOHOMEPHOW CBA3M M II03HABa€MOCTH SIBJICHUH MpPUPOIBI, B
OOBEKTUBHOCTH HAy4YHOI'O 3HAHUS, B BBICOKOM IIEHHOCTM HAyKM B pa3BUTUM MATEPUAIbHON U
JIyXOBHOM KYJIBTYPBI JIIOACH;
* pa3BUTHE TEOPETUYECKOTO MBIIIJICHUS HA OCHOBE ()OPMUPOBAHHS YMEHUH yCTaHABIMBATh (DAaKTHI,
pa3nauyaTh IPUYMHBI W CIEACTBHS, CTPOUTH MOJEINM W BBIABUIATH TUIOTE3bl, OTBICKUBATH U
(opMyIMpPOBATH 10KA3aTEIbCTBA BHIABUHYTHIX TUIIOTE3, BHIBOJUTH U3 SKCIIEPUMEHTAIBHBIX (PAKTOB U
TEOPETUYECKUX MOoJeNel Gpru3nyeckre 3aKOHbI;
* KOMMYHHKaTUBHBIC YMEHUS: JOKIABIBATh O PE3YJIbTaTax CBOEIO UCCIIEIOBAHMS, Y4aCTBOBATh B
JUCKYCCHH, KPaTKO M TOUHO OTBEYATh HA BONPOCHI, UCIOIb30BaTh CIIPABOYHYIO JINTEPATYPY U

apyrue HMCTOYHUKHU uHpOpMaInH.

5. Conep:xanue yueOHOT0 npeaMera

(npakTHyeckasi 4YacTb Y4eOHOro coJep:KaHHMsl MNpeAMeTa YCHJIeHAa MaTepHaJbLHO-
TeXHH4eckou 0a30i neHTpa «Touka pocTa), HCIOIb3yeMOro AJIsl peaju3anuu 00pa3oBaTeIbHbIX
NporpamMM B paMKax npenojaaBaHusi Gu3nKM)

duszuka u (1)]/]31/]‘16(:](]/]0 METOAbI U3YUCHUS NIPUPOABI

®dusnka — Hayka o npupoze. HaGmonenue n onucanue gpusndeckux spiaeHuid. duzndeckue npudopsI.
Puznyeckue BEINYUHBI U UX u3MepeHue. [lorpemnoctu n3mepenuil.
Mexnynapoanas cuctema eauHul. Hayunerili meto no3Hanus. GU3M4eCKuil SKCIIEPUMEHT U
¢usnueckas Teopus. Hayka u TexHuUKa.
JdemoHcTpaumu (¢ ucnob3oBanueM odopyroBanus «Touka pocray») Habmronenue
¢u3nyeckux  SBJIEHUM:  CBOOOJHOrO  MajgeHHs  Tes, KoseOaHui

MasiTHUKA,
IPUTSDKEHUE CTAJIBHOTO 1Iapa MarHUTOM, CBEUEHUE HUTH JIEKTPUYECKON JTaMIIbI.
®dusnyeckue TpudOpHI.
JlabopaTopHbie pa0oTbl M ONBITHI (C HCHOAb30BaHHeM oOopynoBanusa «Touka pocrar)
Omnpenenenue HeHbl JeJIeHUs HIKalbl U3MEpUTeIbHOro prudopa. M3aMepenue JMHBbL.
N3mepenne o6beMa KUAKOCTH U TBEpAOro Tena. Mi3MepeHne TeMiieparypsl.

MexaHuyecKkue siBJICHHS

Kunemartuka J{lunamuka

3aKOHBI COXPAHEHHS UMITYJIbCA U MEXaHWYECKOM dHeprun MexaHndeckre KojaeOaHusi U BOJHBI

Mexannueckoe aBuxeHue. OTHOCUTENBHOCTH JBMKeHHMs. Cucrema otcuera. Tpaektopusa. IlyTs.
[IpssMmonmHEITHOE paBHOMEpHOE NBIKEHHE. CKOPOCTh PaBHOMEPHOTO MPSIMOJIUHEHHOTO IBUKEHUSI.
Metoibl U3MEPEHNUS pACCTOSIHUS, BPEMEHU U CKOPOCTH.

HepaBHoMepHOE nBukeHHMe. MrHOBEHHass CKOpPOCTb. YCKOpeHHE. PaBHOYCKOpEHHOE JBHKEHHE.
CBobOonHoe maneHue tei. [ paduku 3aBUCIMOCTH TTyTH U CKOPOCTH OT BPEMEHHU.

PaBHOMepHOE ABMM)EHUE TTO OKpYkHOCTH. [lepnoa u yactora obpamenus. SBnenue naepuun. [lepBorit
3akoH Hrrorona. Macca tena. [1nmoTHOCTB BemecTBa. MeTo1bl U3BMEPEHUS MACChl U IIJIOTHOCTH.

B3aumoneiictue ten. Cuna. [TpaBuiio cinoxenus cui. Cuna
yOopyroctu. MeToibl U3MEpEHHUsI CUIIBL.



Bropoii 3akoH Herorona. Tperuit 3axon HeroToHa.

Cuna TsKecTH. 3aKOH BCEMHUPHOro TAroteHus. VICKycCcTBeHHblIE CIYTHHKHA 3emid. Bec Tena.
HesecomocTtsb. ['eonieHTpryeckas u reIMoleHTpuyYeckas cucteMbl Mupa. Cuiia TpeHusl.

MoMeHT cuiibl. Y clioBHs paBHOBecHs phiyara. LleHTp TsokxecTu tena. Y cioBUsl paBHOBECHS TEI.

Nmnynbe. 3aKoH coXpaHeHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora. MomHocts. Kunernueckast sueprus. [lorenuunanbHast sHeprus B3auMOJCHCTBYIOIUX Tell. 3aKOH
COXpaHEeHHs MexaHudeckod »Hepruu. [Ipocthie MexaHu3Mbl. KoddduimeHT mone3Horo aencTBUS.
MeTtop1 U3MepeHust JHEPTUun, padboThl U MOITHOCTH.

Hasnenne. ATmocdepHoe aaBineHre. MeTo sl n3Mepenus nasienus. 3akoH [lackamsa. ['mapaBinueckue
MaIIUHbL. 3aKoH Apxumerna. Y cioBue miaBanus Teil. Mexanndeckue kosnedanus. [lepron, yactora u
amruTyAa konebanuid. [leproxa konebaHnii MaTeMaTHUECKOTO U MPYKUHHOTO MAasTHUKOB.
Mexanudeckue BOiHbL. JJIMHA BOJIHBL. 3BYK.

JdemoncTpanuuu (¢ ucnosb3oBaHueM  obopynoBanusa «Touka pocra») PaBHOMepHOE
NPSAMOJIMHEIHOE JBUKEeHHE. OTHOCUTENBHOCTD JIBH)KEHHS. PABHOYCKOpPEHHOE ABUKEHUE.

Hamnpapnenue ckopocTd TIpM pPaBHOMEPHOM JIBIDKEHMHM [0 OKPYKHOCTHU. SIBI€HHE HHEPIUHU.
Bs3aumoneiictBue Ten.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT JAeOpMaIliy MPYKUHBI.

Cnoxenue cui. Cuia Tpenusi. Bropoii 3akon Hetotona. Tperuii 3akon Hetorona. HeBecomocTs.

3aK0oH COXpaHEHUs UMITyJIbca. PeakTHBHOE JBUIKEHUE.

N3menenue SHEPIUU TeJa  NpU  COBEPLICHUHU paboThL. [IpeBpamenus
MEXaHHYECKOUN SHEPTUU U3 OJTHOU (POPMBI B APYTYIO.

3aBUCUMOCTB JaBJIEHUS TBEPAOIrO TeJla Ha OMOPY OT ACUCTBYIOIIECH CHIIBI M TUIOLIAJH ONOPBI.
Oo6napyxenue armochepHoro nasieHus. M3mepenue artMochepHOTo AaBJICHUS OApOMETPOM -
AHEPOUJIOM.

3axoH [lackans. ['mapaBanueckuii
npecc. 3akoH Apxumesa.

[IpocTeie MexaHu3mMbl. Mexanudeckue
KosieOaHusi. MexaHu4ecKHe BOJIHBI.

3BYKOBBIC KOJICOAHUS.

VYcnoBus pacipocTpaHeHUs 3ByKa.

JlabopaTopHble paGoThl M ONBITHI (¢ HCHOJb30BaHMeM oOopynoBanusi «Touka pocray)
H3mepenune ckopocT paBHOMEPHOTO JIBUKECHMUS.
W3yyeHue 3aBUCHUMOCTH IIyTU OT BPEMEHU IIpU PABHOMEPHOM M PABHOYCKOPEHHOM JIBUJKECHWUU
H3mepenune yckopeHus NpsSIMOJIMHENHOTO PAaBHOYCKOPEHHOTO JBHKEHUs. 3MepeHne Macchl.
W3mepenue mIoTHOCTH TBEpAOTo Tena. M3mepenue
IJIOTHOCTH KUIKOCTH.
H3mepeHnne CUIIbl JTMHAMOMETPOM.
CrnosxeHue cuil, HapaBJIeHHbBIX BA0Jb OAHOM NpsAMoil. ClioKeHue cuil,
HaIPABJIEHHBIX T0]] YIJIOM.
HccenenoBanue 3aBUCMMOCTH CHIIBI TSIKECTH OT MacChl Tela.
Hccnenosanne 3aBUCUMOCTH CHWJIBI  YNPYTOCTH OT  yIJIMHEHUS MIPYKHUHBI.
N3mepeHne )KeCTKOCTH MPYKUHBI.
HccnenoBanue cuibl TpeHUs: CKONbXeHUs. M3Mepenne ko3 duiimenTa TpeHus CKOIbKEHHUS.
HccenenoBanue ycinoBull paBHoBecus peruara. Haxoxnenue
LIEHTpa TSKECTH II0cKoro Tena. Beruncnenne KI1J]
HAaKJIOHHOM INIOCKOCTH.
H3mepeHne KNHETUYECKON YHEPTUHU Tea.
N3MepeHne n3MeHeHus NOTeHIMaIbHOW dHepruu tena. 3mepenue
MOIIHOCTH.
N3mepenne apxumenoBoit cuisl. M3yueHue
YCIIOBUH TUIaBAHUS TEN.
W3ydeHue 3aBUCUMOCTH Mepuojia KoneOaHuil MasiTHUKA OT IJIUHBI HUTH. VI3MepeHue yckopeHus
CBOOOTHOTO Ta/IEHUs C TOMOIIBIO MasTHUKA.
W3ydeHne 3aBUCUMOCTH Nepuo/ia KosuebaHuil rpy3a Ha IpyKUHE OT Macchl rpy3a. BeIMyCKHUK
HAY4YUTCS:
* pacro3HaBaTb MEXaHMUYECKHE SIBJICHUS U OOBACHATh HA OCHOBE MMEIOIIMXCSI 3HAHUI OCHOBHBIE
CBOMCTBA WIM YCIOBUA IIPOTEKAHUS OTUX SBJICHHUW: pPABHOMEPHOE M PABHOYCKOPEHHOE
NPSAMOJIMHEHHOE JBUXKEHHME, CBOOOJHOE MaJeHUE Tell, HEBECOMOCTb, PAaBHOMEPHOE [BHKEHHE IIO




OKPYXHOCTH, UHEPLIUS, B3aUMOJICUCTBHUE TEJ, Nlepeaayda AaBIeHUsS TBEPIbIMU TE€JaMU, KUJIKOCTSIMU U
razamu, arMmoc(hepHoe JaBieHue, TIaBaHue TeJl, paBHOBECUE TBEPIBIX TN, KOeOaTeaIbHOE ABUKEHUE,
pEe30HaHC, BOJTHOBOE JIBUKEHUE;
* ONWCHIBATh HW3YYCHHBIC CBOWCTBA TEJI M MEXAaHUYECKHE SIBIICHUS, HCIOJB3yS (HHU3NUECKUE
BEJIMYUHBI: MyTh, CKOPOCTh, YCKOPEHHUE, Macca Tea, MJIOTHOCTh BEIECTBA, CHIIA, AABJICHUE, UMITYJIbC
Tela, KUHETHUYECKas DSHEpPrus, IOTEHIMaabHas DSHEpPrus, MeXaHuuyeckas pabora, MeXxaHHdYecKas
momHocTh, KIIJ[ mpocToro mexaHusma, cuia TPEHHUs, aMIUTMTY/AA, MEPUOJl M YacToTa KOJeOaHWIA,
JUIMHA BOJIHBI
U CKOPOCTh €€ pacmpoCTpaHEHHs; NpPU ONMHCAHWU TPABHILHO TPAKTOBaTh (PUIUUECKUH CMBICI
WCITOJIB3YEMbBIX BEJTUYMH, X 0003HAUYCHHS M CIMHMIIBI U3MEPECHHS, HAXOAUTHh (POPMYIIbI, CBS3bIBAIOIINC
JTaHHYI0 (PU3UYECKYIO0 BETUYHUHY C JPYTHMH BETUYHMHAMU;
* aHAJM3UPOBATH CBOMCTBA TEJI, MCXaHUUECKHE SBJICHUS U MPOIECCHI, HCTIOIB3Ys (PU3NUECKHE 3aKOHBI
Y TPUHIUIBL: 3aKOH COXPAHEHUS SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHHS, pAaBHOJEHCTBYIOIIAs CUJIA,
I, II u I 3akonsl HbloTOHa, 3aKOH COXpaHEHHs MMMYyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena; TpH 3TOM pa3inyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA H €ro MaTeMaTHYeCKOe
BBIPAXKEHHUE;
* pa3nu4aTh OCHOBHBIE MPU3HAKHM U3YYCHHBIX (PH3UUICCKUX MOJICIICH: MaTepralibHasI
TOYKa, UHEPIMATIbHAS CUCTEMA OTCUETA;
* pemarth 3a/1a4M, UCIIONIB3Ys (PU3NUECKIE 3aKOHBI (3aKOH COXpAaHEHUS SHEPTUHU, 3aKOH BCEMHUPHOTO
TATOTE€HMS, NpuHUUN cyneprnioduunu cui, I, 11 u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3akoH ['yka, 3akoH [lackamns, 3akoH Apxumena) u HOpMyJIbl, CBSI3bIBaONINE (DU3HMUECKIE BETHUUHBI
(yTh, CKOPOCTh, YCKOPEHHE, Macca TeJa, IJIOTHOCTh BEIeCTBa, CUJIa, IaBJICHUE, UMITYJIbC Tela,

KUHETUYECKasi JHEprus, MOTEHLIUAIbHAs SHEprus, MeXaHUYecKas paborta,
MexaHuudeckas MomHocTb, KITJ[ mpocToro Mexanusma, cuiia TpeHUsl CKOJIbKEHUS, aMIUIUTY/1a,
epUos U dYacrora KojeOaHM, JUIMHA BOJIHBI M CKOpOCTb €€

pacrpocTpaHeHHs): Ha OCHOBE aHallM3a YCIIOBUS 33J]a4i BBIACIATH (PU3MUECKUE BETHUUHBI U
(dopMyiibl, HeOOXOIMMBIE [yl €€ PELICHUS], U IPOBOAUTH PACUEThl. BoinyCKHUK NOIYYUM
B03MOINCHOCHL HAYYUMBCSL:

* UCNONIBL306AMb 3HAHUSA O MEXAHUYECKUX SGNEeHUAX 6 NOBCEOHEeBHOU JHCU3HU O/ obecneyeHus
bezonachocmu npu odpaweHuu ¢ npudopamu U MexHudeCKUMu yCmpoucmeamu, 0J1s COXpAHeHUs
300p08bsi U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEHUS 8 OKpYHcalowell cpeoe;

* NpUBOOUMb NPUMEPLL NPAKMUYECKO20 UCHONb308AHUSL (DUUYECKUX 3HAHUL O MeXaHUYyecKux
ABNEHUAX U  QU3UYECKUX 3AKOHAX, UCNHONIb308AHUS 60300HOBIAEMbIX UCMOYHUKOS OHEPUU;
9KONO2UHECKUX NOCIeOCMBULL UCCIe008AHUS KOCMUYLECK020 NPOCMPAHCMEd;

* paziuuame 2paHuybl HPUMEHUMOCMU @QUIUYECKUX 3AKOHO8, NOHUMAMb CeoOwUll xapakmep
@DyHOAMEHMANIbHBIX 3AKOHO8 (3AKOH COXPAHEHUsI MeXAHUYeCKOU SHepeul, 3aKOH COXPAHeHUS
UMAYIbCA, 3AKOH 6CEMUPHO20 MA20MEHUs) U O0SPAHUYEHHOCMb UCNOIb308AHUSL YACHBIX 3AKOHO8
(3axon I'yka, 3axon Apxumeoa u op.);

* NPUEMAM NOUCKA U POPMYTUPOBKU OOKAZAMENbCE BbIOGUHYMbBIX 2UNOME3 U MeoPemu4ecKux
86160008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHbIX (PaKmos,

* HAX00UmMv A0eK8AMHYI0 NPEOOHCEHHOU 3a0aye GU3UYECKYI0 MOOENb, pa3peulams npooiemy Ha
OCHO8€ UMEIOWUXCA 3HAHUL NO MEXAHUKE C UCNONIb308AHUEM

MamemMamuyecko2o annapamad, OYeHUsamsv pPeaibHOCMb NOJAYVYeHHO20 3HAYeHUsl (huU3UYecKol
BENUYUHDL.

MouJgekyasipuas gusnka U TepMOAMHAMMKA

CrpoeHue u cBoiicTBa BenleCTB TEIIOBBIE SIBICHUS

Ctpoenue BeuiectBa. TemiaoBoe ABMKEHHE aTOMOB M MoOjeKyl. bpoyHoBckoe nBuxkenue. Juddysus.
B3aumoneiictBue uactul BemecTBa. MoJenn CTpPOEHUS Ta3oB, >KMJIKOCTEM M TBEPABIX Tel U
00BsICHEHHE CBOIMCTB BEIIECTBA HA OCHOBE ITUX MOJEIIEH.

TemoBoe nBmxeHue. TeroBoe paBHOBecHue. Temmneparypa u ee n3mepeHue. CBsA3b TEMIIEpaTypsl CO
CpeIHel CKOPOCTHbIO TEMJIOBOTO XaOTHMUYECKOTO ABIM)KEHUs yacTull. BHyTpennsst sneprusa. Pabora u
TEIUIonepeaya Kak CIocoObl W3MEHEHHs BHYTpPEHHEH »JHepruu Ttena. Buisl Teruionepenavu:
TEIUIONPOBOAHOCTh, KOHBEKLIMA, H3ydyeHue. KonnyecTBo TemiaoThl. Y enbHas TEI0EMKOCTh. 3aKOH
COXPAaHEHHUs SHEPTUU B TEIJIOBBIX MPOLIECCAX.

Hcnapenue n konnencanus. Haceimennsiii nap. BnaxHocts Bo3ayxa. Kunenue. 3aBucuMocTsb
TEMIEPATYPbI KUIIEHUS OT AaBiieHus. [naBnenue u kpucrammsanus. Y ieiabHas TENI0Ta IUIaBJIECHUS U
napooOpa3oBaHus. Y enbHas TEIUIOTa cropaHusi. PacueT konnyecTBa TEIIOTHI IPHU TETJIOOOMEHE.

[Mpunuunsr paboTsl TemoBbIX aBurareneid. [lapoBas TypOuna. J[Buratenb BHYTPEHHErO CrOPaHUS.
Peaktunbiit neuratens. K11/ trermoBoro nuratens. OObsiCHEHHWE YCTPOWCTBA U NIPUHITUTIA IEHCTBH



XOJIOINJIbHUKA.

[TpeoOpa3oBaHus SHEPTUHU B TEIUIOBBIX MALIMHAX. DKOJOTHUECKUE MPOOIEMbI HCIIOIb30BAHUS TEIJIOBBIX
MaIlIHH.

JdemoHcTpanuu (¢ ucnoJb3oBaHueM oOopynoBanusi «Touka pocray) CKHUMAEMOCTh Ta30B.
Juddysus B razax u KUIAKOCTIX. MOAETh XaOTUYECKOTO ABIKEHHS MOJIEKYJ. Mojiens GpoyHOBCKOTO
JBUKCHHUS.

Coxpanenue o0beMa >KUIKOCTU MPH U3MeHeHHH (Gopmbl cocyaa. ClenjieHne CBHHLOBBIX IMIJIMHIPOB.
[TpuHIMI AEHCTBUS TEPMOMETPA.

W3MmeneHnne BHYTpEeHHEH »SHEPruM Tella NpU COBEPIICHHMH paboThl M TpH  Terjonepeaaye.
TemmonpoBoIHOCTh pa3IMyYHBIX MaTepuanoB. KoHBeKLIHs B KUAKOCTAX M rasax. Temronepenaua
IIyTEM U3JIy4YECHUS.

CpaBHeHuE yIEIBbHBIX TEIUIOEMKOCTEH pa3IMYHbIX BellecTB. fIBiieHne ucnapenus. Kunenue Boasl.

[TocTostHCTBO TEMIIEPATYphl KUIIEHUS )KUAKOCTHU. SIBIICHHS IUIABJICHUS U KPUCTAIUIU3ALIHH.

M3mepeHne BIa)XKHOCTH BO3[yXa IICUXPOMETPOM WM THTPOMETPOM. Y CTPOMCTBO YETBIPEXTAKTHOIO
JIBUTATEIIsl BHYTPEHHETO CrOpaHus. Y CTpOHCTBO ApOBOM TypOHHBI

JlabopaTopHbie paGoThl M ONBITHI (€ HCNOJAb30BaHHeM oOopyaoBanus «Touka pocra»)
HccnenoBanue M3MEHEHHs CO BPEMEHEM TeMIlepaTypbl OCTbIBarolled BOJbl. M3ydyeHue sBieHUS
TerooOMeHa. M3Mepenue yneabHoN TENI0EMKOCTH BeIllecTBa. M3MepeHne BiIaXKHOCTH BO3/1yXa.
HccnenoBanue 3aBUCUMOCTH 00beMa ra3a OT JJaBJICHUs IPU MOCTOSHHON TeMIlepaType.
BrinmyckHuk Haydures:

1. pacnosnaBath TemIOBbIC ABIEHHS M OOBACHATH HAa OCHOBE HMEIOLIMXCS 3HAHUNA OCHOBHBIE
CBOWCTBA WJIM YCIIOBHS TMPOTEKAHHS O3TUX sBIeHUN: auddy3us, u3MeHeHHe O00bEMa Ten IMpu
HarpeBaHuu (OXJ@KACHHH), OOJbINAsS CKAMAEMOCTh Tra3oB, Majas C)KHMAEMOCTh JKHUAKOCTEH U
TBEPIBIX TEJI; TEIUIOBOC pPABHOBECHE, HCIAPEHUE, KOHICHCAIUS, IUIABJICHUE, KPHCTAJLIM3AINs,
KUIICHUE, BIIAXXHOCTh BO3/yXa, pa3InIHbIEC CIIOCOOBI TEIIONEPEIavu;

2. ONMCHIBATH U3YdEHHBIE CBOMCTBA TeNl M TEILIOBHIE SBJIEHHS, MCIONb3ys (DU3MUECKHE BEJIUUMHEL
KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS JHEPrus, TEMIepaTypa, yelbHas TEIUIOEMKOCTh BEIIECTBA,
yaenbHas TEIUIoTa IUIABJICHHUS M 1MapooOpa3oBaHUs, yiAeidbHAs TEIUIOTa CrOpPaHUs TOIUIMBA,
KO3 PHIMEHT MOJE3HOrO JACHCTBUS TEIUIOBOTO ABHWTraTeNs; MPH OIMMCAHWU IMPABHIILHO TPAKTOBATh
(U3NUECKUN CMBICT HUCIOJIb3YEMbIX BEIMYHMH, WX OOO3HAYCHHS M CIUHHIIBI U3MEPEHUs, HaXOIUTh
(bopMyITbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

3. aHaIM3MPOBATH CBOMCTBA TeJl, TEIUIOBBIE SBIECHMS M IIPOLECCHI, UCIOJb3Ys 3aKOH COXPaHEHMS
SHEPIHH; PA3INYATh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M €0 MAaTEMaTHYECKOE BhIPAKECHHE,

4. paznmuyaTh OCHOBHBIE IPU3HAKH MOJIEIEI CTPOEHHUS Ta30B, JKUAKOCTEH U TBEPIBIX TEI;

5. pemarh 3aJaud, MCHONB3ys 3aKOH COXPAHEHMS PHEPTMM B TEIIOBBIX MpoIleccaX, (OPMYIIbL,
CBsI3bIBAMOIINE (DU3MUYCCKHE BEIMYHMHBI (KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIHs, TEeMIIepaTypa,
yleNbHasT TEIUIOEMKOCTh BEIECTBA, YiACTbHAs TEIUIOTa IUIABJICHUS W TapooOpa30BaHUs, yIelbHas
TEIUIOTa CTOPaHMs TOIUIMBA, KOA(GQOHUIIMEHT MOJIE3HOTO JACWCTBUS TEIUIOBOTO JBUTATENS): HA OCHOBE
aHaliM3a YCIOBHS 3aJa4dl BBIICIATh (PU3MUECKUE BEIWYMHBI U (HOPMYJIbI, HEOOXOIAMMBIC s e€
pEIIeHHS, U TIPOBOIUTH PACUETHI.

BoinyckHuK noayuum 603MO*CHOCHb HAYYUMbBCL:

6. ucnonvzosamv snanus o0 Menno6LIX AGNIEHUAX 6 NOBCEOHESHOU JiCusHU ONsl obecnedenus
bezonachocmu npu obpawjeHuu ¢ npuboOpamMu U MeXHUYECKUMU YCMPOUCmeamu, Oisi COXPAHeHUs.
300p06bsi U COONOOCHUS HOPM IKOJLOSUHECKO20 NO8eOeHUsl 8 OKpydcarowel cpede; Npusooums
APUMEPbI IKONOUYECKUX

nocredcmeuii  pabomwvl  osueameneil — 6Hympeunneco  ceopanusi  (ABC), mennosvix u
2UOPOINEKMPOCMAHYULL,

1. npusodums npumepvl NPAKMULECKO20 UCNOIb306AHUS (PUUYECKUX 3HAHUL O MEnio6blx
ABNEHUSAX,

8. pasmuuames zpanuyvl npumenumocmu Quuueckux 3aKOHOS, NOHUMAmMb 6ceobuull Xxapakmep
@yHOaMeHMATbHBIX PU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUs SHepeuu 8 Mena08blX Npoyeccax) u
02PAHUYEHHOCTb UCNONIb308AHUS YACHbIX 3AKOHO8,

9. npuémam noucka u opmynuposku doxazamenvcme 6blOGUHYMBIX 2UNOME3 U MEOPEMULECKUX
86160006 HA OCHOBE IMNUPUUECKU YCIMAHOBIEHHBIX PaKMO8;

10. naxooumwv adexeammuyro npeonoscennoii 3a0aue usuveckyo mMooenv, paspewans npooiemy Ha



OCHOB6€ UMENUWUXCA SHAHULL O MENJI0BbIX ABNEHUSX C UCNONb30BAHUECM MAMEMAMUYECKO20 annapama u
oyeHusambv peailbHoCms NOJIYYeHHO20 3HAYEeHU (j)uS’M‘léCKOIZ BeJIUYUHbL.
3J'[€KTpH‘leCKI/Ie U MAarHUTHBIC ABJICHUSA

DneKTpudecKue SBIeHNs] MarHuTHBIC SBICHUS DJIEKTPOMArHUTHBIC KoineOaHus M BOJHBI ONTHYECKHE
SABJICHUS DJEKTpU3aLMs Tel. DIEKTpUUECKUM 3aps. JIBa BUaa 3JIEKTPUUYECKUX 3aPsI0B.

B3aumoneiicTBue 3aps10B. 3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa. JneKkTpudeckoe noie. Jleiictue
3JIEKTPUYECKOTO NOJIS HA AIEKTpUUEeCKUe 3apsAabl. [[poBOAHUKH, JUAIEKTPUKHU U TOJYIPOBOJHUKH.

ITocTOsIHHBIN 3JIEKTpUYECKH TOK. VICTOYHMKM IOCTOSSHHOTO TOKa. J[EMCTBUS 3JIEKTPUYECKOrO TOKa.
Cuna toka. HanpspkeHue. DJIEKTpUYECKOE CONMPOTUBIICHUE. DJIEKTpUYecKas enb. 3akoH Oma s
ydacTka sJjekTpuueckod uenu. [locienoBarenpHoe W NapajIeIbHOE COEIUHEHHUS IPOBOJHHUKOB.
Pabora u MourHocTh 35ekTpudeckoro Toka. 3akoH Jxxoyns-JIenna. Hocutenu anektpudeckux 3apsaoB
B MeTaJljax.

OneiT Opcrena. MaruutHoe mnosie Toka. B3aumonelicTBHE MOCTOSIHHBIX MarHMTOB. MarnuTHoe mosie
3emud. DNEKTpOMarHut. [lelicTBME MarHUTHOTO TOJiI HAa MNPOBOAHUK C TokoMm. Cuna Awmrepa.
DJIEKTPOABUTATEb. DJIEKTPOMArHUTHOE peie. JJIeKTpoMarHuTHass WMHAyKIus. OnbiTel Papapes.
[IpaBusio Jlenia. DiekTporeHeparop.

[Tepemennsrit Tok. Tpanchopmarop. [lepemnaua aneKTpUIECKOi SHEPTUU HA PaCcCTOSHUE.

ONeKTpOMarHuTHbIE  KojeOaHus.  OIJIEKTpOMAarHWTHbIE BOJHBI M UX  cBoiictBa. CKopocTh
pacupoCcTpaHEHUs AJEKTPOMArHUTHBIX BOJIH. [[pUHIMIIBI paiuoOCBsA3HU U TEIEBUICHHUS.

CBerT - 3JeKTpOMarHuTHas BOJIHA. BiusHIE 371IeKTPOMarHUTHBIX U3JTYY€HUM HA KUBBIE OPTaHU3MBI.

[IpsmonuneitHoe pacnipocTpaHeHue cBera. OTpakeHHEe U IPEJOMIICHUE CBETA. 3aKOH OTPAKEHUSI CBETA.
ITnockoe 3epkano. JInnza. @okycHoe paccTosiHue JIMH3bl. OnTHueckas cuia JTUH3bL. ['1a3 kak
onrtuyeckas cuctema. Onrudeckue npudbopsl. Jucnepcust ceera.

JdemMoHcTpanuu (¢ ucnoab3oBanueM o0opyaoBanus « Touka pocray) Dnektpuzauus tei. JBa
poaa NEKTPUYECKUX 3apAIOB. Y CTPOUCTBO U ACHUCTBHE JIEKTPOCKOMa. [[pOBOTHUKY U U30JISTOPBL.
Onexrpuzanus yepes BiausiHue [lepeHoc anekTpuyeckoro 3apsaa ¢ OAHOIO Tella Ha Ipyroe 3aKoH
COXPaHEHHUs IEKTPUUYECKOrO 3apsaa. Mcrounuku nocrosHHoro Toka. CocraBieHue
ANEKTPUYECKON Lenu. M3MepeHne Cuilbl TOKa aMIIEpMETPOM.

HabmroneHne nocTosHCTBa CHIIbI TOKA Ha Pa3HbIX YYaCTKaX HEPa3BETBICHHOM 3JIEKTPUUYECKOMN 1IETIH.

H3mepeHue cuiibl TOKa B Pa3BETBICHHON JIEKTPUUECKOM 1enu. M3Mepenne HanpsiKeHUsT BOJIbTMETPOM.

N3ydyeHrne 3aBUCHUMOCTH DJIEKTPUYECKOIO CONPOTHBIIEHHS IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepuaia. Y 1eJbHOE CONPOTHUBIIEHUE. PeocTaT U Mara3uH CONpOTHUBIICHUH.

W3MmepeHne HampspKEHHH B IOCIIENOBATENIbHOM JJIEKTPUYECKOM LEenu. 3aBUCUMOCTb CHJIBI TOKa OT
HaNpsDKEHUS Ha y4acTKe dJeKTpuueckoil nenu. OnsIiT Jpcrena. MarHuTHOE MoJie TOKa.

JleiicTBe MarHMTHOrO MOJS Ha TMPOBOJHHUK C TOKOM. YCTPOHCTBO  DJIEKTPOJBUIATEIIS.
OnextpoMarauTHas uHAykuus. [Ipasuio Jlenna. CamouHyKIus.

[TosryueHue nepeMeHHOro TOKa IIpY BPaIleHUH BUTKA B MArHUTHOM II0JI€. Y CTPOMCTBO reHepaTopa
MIOCTOSTHHOTO TOKa.

Y CcTpoiCcTBO reHepaTopa IEPEMEHHOr0 TOKa. Y CTPOMCTBO
TpaHchopmaropa.

[Tepenava aneKTpUUECKOM SHEPTUN.

DNeKTpOMarHUTHHIE KOJIeOaHMUs.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

[Tpunuun neiictBust MukpodoHa U rpoMkoroBoputess. [IpuHIHIbI
pazuoCBs3H.

Hcrounuky cBera.

[IpsimonuHEtHOE pacipocTpaHEHHUE CBETA. 3aKOH
OTpakKeHHsI CBETA.

N3006pakeHue B IIIOCKOM 3epKaJie.

[Ipenomnenue cera.

Xon nyuelt B cobuparomieil mun3e. XoJ jiyueil B

paccenBarOUIEn JUH3E.




[onmy4yenne n300pa>keHH ¢ TOMOIIBIO JINH3.

[TpuHIIMTT AEHCTBUS MPOCKIIMOHHOTO anmnapara u (poroannapara. Mozens riasa.

Hucniepcus 6enoro ceera.

[Tosryuenue 6em0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

JlabopaTopHbie paGoTbl M ONBITHI (C HCHOJAb30BaHHeM oOopynoBanusa «Touka pocray)
Habmronienue snexkrpuyeckoro BzauMoaenictsus ten COopka 3JIeKTpUUYECKON LIeTIH U U3MEPEHUE CUIIbI
TOKA Y HAIPSKEHUS.

HccenenoBanue 3aBUCMMOCTH CUJIbI TOKA B POBOAHUKE OT HANPSKEHUS HA €ro KOHIaX MPU MOCTOSHHOM
COIPOTUBIICHUMN.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA B 3JIEKTPUYECKOM 1€MW OT COMPOTUBIIEHUS MPU MOCTOSHHOM
HaIPSDKEHUU.

N3yuyenue nociie10BaTeIbHOIO COEIMHEHNS POBOAHUKOB M3yuenue
[IapaJUIEJIbHOTO COCIMHEHMS IIPOBOIHUKOB

W3mepeHne compoTUBIICHUE MPY ITOMOIIH aMIIEpMETPa U BOJIbTMETPA.

N3ydyeHne 3aBUCUMOCTH 3JIEKTPUYECKOTO COINPOTUBIEHUS MPOBOJHUKA OT €ro JJIUHBL, IUIoUiaau
MOMEPEYHOr0 CEUYEeHUs U Marepuaia. YJeJdbHoe compoTHuBieHue. M3mepeHue paboThl U MOUIHOCTH
ANEKTPUYECKOTO TOKA. M3yueHne B3auMoAeCTBHS TOCTOSIHHBIX MarHUTOB.

HccnenoBanre MarHWTHOTO MOJIE IPSIMOTO MPOBOJAHMKA M KaTyIIKH ¢ TOKOM. MccinenoBaHue siBIeHUS
HaMarHW4YuBaHUs >kene3a. l3ydeHume npuHnuna AeWcTBUS 3JIEKTPOMArHUTHOro pene. M3ydenue
JEHUCTBUSI MArHUTHOTO TIOJIsI Ha TMPOBOJHMK C TOKOM. [3ydeHwe mnpuHLMIA JCHCTBUSA
ANEKTpoABHrarTess. M3yuenue siBjaeHus 2IeKTPOMArHUTHON UHAYKIUU. 3ydeHne npuHnnma 1eicTBys
Tpancopmaropa. V3ydueHue sBiieHus: pacpoCTpaHEHHsI CBETA.

HccnenoBanue 3aBUCUMOCTH yTila OTPa)XXEHUs OT yIJla najJieHus cBerta. M3ydeHnue cBoilcTB n3o0pakeHus
B IJIOCKOM 3epkajie. MccnenoBanue 3aBUCHUMOCTH yriia NpeJOMIIEHHUS OT yIJla NajeHus CBETa.

Wzmepenne (hOKYCHOT'O pacCTOSHUS
coOuparomeit 1uH3bL. [Tomyuenue nzo0paxkeHuil ¢ MOMOIIbIO cobuparoiieil muH3bl. Habmoaenue
SBJICHUS AUCIIEPCUH CBETA.

BrinyckHuk Hayuurcs:

11. pacnosnaBaTh >IEKTPOMATHUTHBIE SBICHHMS M OOBACHATH HAa OCHOBE HMMEIONIUXCS 3HAHHA
OCHOBHBIE CBOWCTBA WJIM YCIIOBUSI MPOTEKAHMS 3TUX SIBIICHUW: 3JIEKTPU3ALMS TeJNl, B3aUMOJCHCTBUE
3aps0B, HAarpeBaHUE TMPOBOJHUKA C TOKOM, B3aUMOJEHCTBME MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKIHS, I€HCTBUE MAarHUTHOIO TOJIS HA NPOBOJHUK C TOKOM, NPSMOJIMHEHHOE PacIpOCTPAHEHHE
CBETa, OTPAKEHUE U IIPEIIOMIICHUE CBETA, TUCIIEPCHSI CBETA;

12 OIMUCBIBATh N3YYCHHBLIC CBOICTBaA T€I H QJICKTPOMAIrHUTHBIC SBJICHUS, HWCIIOJIbB3YA (1)I/ISI/ILIGCKI/IG
BCJIMYHUHBI: BHGKTpI/IquKI/II\/’I 3apsand, CUjia TOKa, SJICKTPUICCKOC

HAIPSoKCHUE, DJICKTPUUYCCKOEC COIIPOTUBJIICHHUEC, YACJIBHOC COIMPOTHUBIICHHUC BCHICCTBA, pa60Ta TOKa,
MOIIHOCTh TOKa, (I)OI(YCHOC pacCToOAHNUEC U OINTHUYCCKasA CHWJIa JIMH3bI; MPHU OIMCAHUU IHPABUIIBHO
TPAKTOBATbH (1)I/ISI/I‘~IGCKI/II\/'I CMBICJI HCIIOJIB3YCMBIX BCIWYWUH, UX 0003HAYCHUS U CANMHUIBI U3MCPCHU,
YKa3bIBaTh (bOpMy.]IBI, CBA3BIBAIOIIUEC NAHHYIO CI)I/ISI/I‘IGCKYIO BCJIMYHHY C APYTUMH BCIIMUNHAMMU,

13. amanusupoBaTh CBOWCTBA Tel, 3IEKTPOMATHUTHBIE SBICHUS U MPOLECCHI, MCIOb3Ys (pU3NUECKUE
3aKOHBI: 3aKOH COXPAHEHUS 2JIEKTPUUECKOTO 3apsAaa, 3akoH Oma i yJacTKa Lenu, 3aKoH J[xoyins—
JleHna, 3aKOH TNPSMOJIMHEMHOIO pacIpOCTPAHEHUS CBETA, 3aKOH OTPaKEHUS CBETA, 3aKOH
IPEJIOMIICHHUS CBETA; MIPU 3TOM PasziIMyuaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €0 MaTeMaTHYEeCKOe
BbIpaXXEHHUE;

14. pemars 3amaum, ucnonb3ys Qusnueckue 3aKoHbl (3akoH OMa Ul ydacTKa IEMH, 3aKOH
Jlxoyna—IJleHna, 3ak0H MPSMOJMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOH OTPa)XCHHUS CBETA, 3aKOH
IpeoOMJIEHUs! CBeTa) U (POpMyIIbl, CBsI3bIBatONINe (HHU3MUYECKHE BEIMUMHBI (CHIa TOKA, 3JIEKTPUUECKOe
HanpsDKeHUe, 3JEKTPUYECKOe COMPOTHUBIICHHE, YJEIbHOE CONPOTUBJICHUE BEIIECTBa, padoTa TOKa,
MOIIIHOCTh TOKa, (DOKYCHOE pacCTOSIHME M ONTHYecKas cuja JIMH3BL, (GOpMyNbl pacuéra
JNEKTPUYECKOTO  CONPOTHBJIEHMS IIPU  IOCIEAOBATEIBHOM UM  MApPAUIEIBHOM  COEIUHEHHUH
IIPOBOJHMKOB); HA OCHOBE aHajJM3a YCJIOBUA 33Jaud BBIACNSTH (U3MUECKHUE BEIUYUHBI U (HOPMYIIbI,
HEoOXoAuMBble Uil €€ peIleHHs, M HPOBOAUTH PACUETBI. BbinyCKHUK NOJYYUM G03MOICHOCb
HAYYUMbCA.

15. ucnonvsosamv snanus 06 oneKmMpOMAZHUMHBIX AGNEHUAX 6 NOBCEOHEEHOU HCUSHU O
obecneyenuss bezonacHocmu npu obpaweHuu ¢ npubopamu U MexHUdecKumMu yCmpoucmeamu, Ouas
coxpanenus 300p06bsi U COONI00EHUs. HOPM IKOJI02UHECKO20 NOGedeHUs 8 OKpYcaroweli cpeoe;

16. npusooumv  npumepvr  npaxmuueckozo  UCNOML306AHUA  PUIUYECKUX ~ ZHAHULL O
INEKMPOMASHUMHBIX AGNEHUSX,



17. pasnuuamo epanuyvr npumenumocmu @usuueckux 3aKoHos, NOHUMAMb 6ceobWuUll Xapaxkmep
@DYHOAMEHMAbHBIX  3AKOHO8 (3AKOH COXPAHEHUsl JJIeKMPU4ecKko2o 3apsaoa) U O02PAHUYEHHOCHIb
UCNONb308AHUS YACMHBIX 3aKOH08 (3akon Oma 015 yuacmka yenu, 3akon [owcoyna—J/lenya u op.);

18. npuémam nocmpoenus gusuueckux moodeneii, noucka u GoOpPMYIUPOSKU OOKAZAMENLCIE
BbIOGUHYMBIX 2UNOME3 U MEeOPEMULECKUX 8bI60008 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHBIX PAKMO8;
19. naxooumwv adexsammyro npeonosxcennoii 3a0ave usuueckyo Mooenn, pazpeuiams npobremy Ha
OCHOBE UMEIOWUXCSL 3HAHULL 00 DNIEKMPOMACHUMHBIX SIGIEHUSX C UCHOIb308AHUEM MAMEMAMUYECKO20
annapama u oyeHu8amy peaibHOCMb NOLYYEHHO20 3HAYEHUs PUULECKOU 6ETUUUHDL.

KBanTOBbIC sIBIICHUS



OmnsiThl Peszepdopaa. [Tnanerapuas moaens aroma. JInHeiuaTbie ONTHYECKUE CIIEKTPHI.
[Tornomenue u ucnyckanue ceera aromamu. CocTaB aTOMHOTO si/ipa. 3apsiI0BOE U MaCCOBOE
qucla.

SnepHble cuibl. DHEPTHUs CBSA3W aTOMHBIX siaep. PannoaktuBHOCTH. Anb(da-, 6eTa - 1 raMMa-u3JIydeHHsI.
Meroasl perucTpaluy AepHbIX U3IIy4CHUMN.

Snepusle peakuuu. [enenve u cunres saep. Mcrounnku sneprun CosiHLA U 3BE3/. S1epHas SHEpreTuka.

Ho3umerpus. Biusaue paaUOaKTUBHBIX U3JIy4CHUM  HA JKHUBBIE  OpPraHU3MBL.
Dkonoruyeckue npooaemMbl pabOThl ATOMHBIX 3JIEKTPOCTAHIUH.

Hemoncrpammu Moaens onbita Pesepdopna. Habmronenrne TpekoB yacTuil B kamepe Bunbcona.
YCTpoiicTBO U AelicTBUE CUETYMKA MOHU3UPYIOMUX YacTull. JlabopaTopHble pabOThI U ONBITHI
Habmionenue nuHeiuaThIX CIEKTPOB H3ITydeHHs. 3Mepenue ecTeCTBEHHOTO paguoakTUBHOTO (hoHA
JI03UMETPOM. BpIyCKHUK HayduTCS:

20. pacno3HaBaTh KBaHTOBHIC SBJICHUS M OOBACHATH HA OCHOBE HMMEIONIMXCA 3HAHMI OCHOBHBIE
CBOMCTBA WUJIM yCIJIOBUS NPOTEKAHUS 3TUX SBJIICHUN: €CTECTBEHHAs! U UCKYCCTBEHHAs PaINOAKTUBHOCTb,
BO3HUKHOBEHUE JINHENYATOT0 CIEKTPa U3ITyYECHHUS;

21. onuceiBaTh M3yveHHbIC KBAHTOBBIE SBICHMS, HCIONb3Yys (PU3MUYECKME BEIUYMHBEL CKOPOCTh
AJIGKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETa, IEPUOJ| TONypacnana; Mpu ONUCAHUU
MPABWJIBHO TPAKTOBATh (PU3MYCCKUI CMBICIT HCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHSI M CIUHHIIBI
U3MEPEHUs; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE JAHHYI (H3UYECKYIO BEJIHMYUHY C JIPYTHMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUYCHUE (PU3NICCKON BEITMUHHEI,
22. aHANM3MPOBATH KBAHTOBBIE SBICHHMS, HCHONL3YS (U3MUYECKME 3aKOHBI M MOCTYJIATBI: 3aKOH
COXpaHEHHsI SHEPrHH, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsa, 3aKOH COXPAaHEHHS MacCOBOTO
Yrciia, 3aKOHOMEPHOCTH U3JTYYCHUS U MOTJIOICHUS CBETa aTOMOM;
23. pa3nuuath OCHOBHBIE MPU3HAKK ILIAHETAPHON MOJIENH aTOMA, HYKJIOHHOMH MOJIENH
aTOMHOTO $/1pa;
24. npuBoIUTH IPUMEPHI NPOSBICHUS B IPUPOJE U IIPAKTHIECKOTO HCHIOIb30BAHUS
PaIMOAKTUBHOCTH, SJICPHBIX U TEPMOSACPHBIX PEAKIIMH, THHEWYATHIX CIIEKTPOB. BoulnyckHuk
ROLYYUM BO3MONCHOCTb HAYYUMBCSL:
25. ucnonvzoeamv nonyuennvie 3HAHUA 6 NOBCEOHEEHOU XNCUSHU NpU obpawenuu c npubopamu
(cuemuuk UOHUBUPYIOWUX YAcmUy, 003umemp), Ol COXPAHEHUs 300P08bs U COONOOEHUS HOPM
9KOJI02UYECKO20 NOBEOCHUSL 8 OKPYcaloujell cpeoe;
26. coommocumv smepauio ces3u amoMHbIX 50ep ¢ OeeKmom MACChl;
27 .npueodums npumepnvl 61UAHUL PAOUOAKMUEHBIX UZLYUCHUL HA JICUELE OP2AHUZMbL;
NOHUMAMb NPUHYUN OeLiCMBUsL 003UMempa;
HOHUMAMb IKON02U4ecKue npoobiembl, 603HUKAIOWUE NPU UCTOIb308AHUU AMOMHBIX INEKMPOCMAHYUL, U
RYymu pewenust SMux npooiem, nepcneKmuebl UCNOIb308aHUS YIPABIAEMO20 MEPMOLOEPHO20 CUHME3.
Ctpoenue u 3Bo0uMs BeesienHoii

['eonieHTpHUYeCKast U TeIMOLEHTpHUECKas cucTeMbl MUpa. Pu3ndeckas Npupoaa HeOeCHBIX Tel
Comnneunoii cuctemsl. [Ipoucxoxnenne Comneunoit CuCTEMBI.

®usznueckas npupoja Connua u 38e31. Ctpoenue Beenennoii. OBomtonus BeeneHHoi.
JlemoHcTpanuyu ACTpOHOMHYECKHUE HAOJIOIEHUSI.

3HaAKOMCTBO C CO3BE3IMsIMU M HAOJIIOICHHE CYTOYHOTO BpallleHus 3Be3THOTO HeOa. Habmonenne
neuxkenus JIynel, ComHIa U TIJIaHET OTHOCUTENIBHO 3BE3/I.

BBITTyCKHUK HAy4UTCS:
28. pa3snuuarh OCHOBHBIE IPU3HAKK CYTOUHOTO BPAIEHHs 3BE3HOTO HEOA, IBUKEHHUS
JIynsb1, ConHIla ¥ NJIaHET OTHOCUTEINIBHO 3BE3NL;
29. noHMMaTh pa3InuMs MKy IeTMOLEHTPUYECKON 1 ITeOleHTPHIECKON CHCTEMaMu
MUDA. BbinycKHUK ROAYYUM 803MOICHOCb HAYYUMBCA!
30.ykasvieamv obwue céoticmeéa u omauuus nAaHem 3eMHOU 2PYNNbL U NAGHEM- 2U2AHINOE, MATbIX
men ConHeunou cucmemvl U OONLWUX NIAHEM, NOIbL308AMbCS KAPMOU 36630H020 Heba npu
HaOII00eHUsAX 36630H020 Heba,
31. pasmuuamo ocnosuvie xapaxmepucmuku 36é30 (pasmep, yeem, memnepamypa), COOMHOCUMb
yeem 36e30bl C €€ memMnepamypou,

32 pasaudams cunomesvl O npoucxoofcdenuu Conneunoti cucmembol.



» kJacc (70 yacoB, 2 yaca B HelleJI10)
Beenenue (4 1)
Uro uzyuaet ¢pusuka. Gusnyeckue siBinenus. HabmoneHus, onbIThl, n3mMepenus. Ou3uka U TeXHUKA.
JlaGopaTropHble padoThbI:

1 Onpenenenue neHs! feIeHUs H3MEPUTENBHOTO HUIMHIPA (C UCIIONL30BAaHUEM 000PYI0BAHUS
«Touka poctay).

IlepBoHavya/ibHBIE CBeIeHUsI O CTPOCHUH BellecTBa (6 1)

Monekynsl U aromsl. Juddys3us. [IBmwkenue monekyn. CBa3b TeMmepaTypbl Tella CO CKOPOCTBIO
JIBUKECHMS €ro MoJeKyll. IIpurskenue u oTrankuBaHue MOJEKyJl. PasinuHble COCTOSIHMS BELECTBA U
uX 00BSICHEHUE Ha OCHOBE MOJICKYJISIPHO - KHHETUYECKHUX PEACTaBICHUH.

JlabopaTopHble padoThbI:

2 MWs3mepeHue pa3MepoB MajbiX Tel (C UCIOIb30BaHueM 060pynoBanus «Touka pocTay)
B3aumopeiictBue Tea (22 4)



Mexanunueckoe aBuxeHue. PaBHoMmepHoe BrxeHne. CKOpocCTb.

Nuepuus. Bzaumoneiictue ten. Muepuus. Macca tena. I3MepeHne macchl Tena ¢ TOMOIIBIO BECOB.
IImoTHOCTH BelecTBa.

SBnenue tarorenus. Cuna tspkectn. Cuna, Bo3HUKaroMas npu aedopmaruu. Bec. CBs3b MEXIy CHIION
TSXKECTH U MacCoii.

VYupyras nedopmarnus Tena. 3ako I'yka.

Hunamomertp. I'paduueckoe nzodpaxkenne cuiibl. CloKeHne Cuil, JeMCTBYIOIUX 110 OJAHOM MPSIMOI.

Tpenue. Cuna tpenus. TpeHue CKOIbXKEHUs, KaueHus1, ToKos. [Toamunanku.

JlaGopaTopHble padoThbI:

3 MsmepeHue Macchl Tela Ha Becax (¢ MCIOJIb30BaHKEM 000pyoBanus «Touka pocTay)
4 Wsmepenue obbeMa Tena (¢ MCIONb30BaHKeM 00opynoBanus «Todka pocTay).
5 H3MepeHue MIOTHOCTH TBEPAOIO Teja (¢ HCHOIb30BAHUEM 000PYI0BAHHS
«Touka poctay).
6 I'pamyupoBanue NPYKHUHBI U U3MEPEHUE CHIIBI C HOMOIIBIO IUHAMOMETPA (C HCIIOJIb30BAHUEM
obopynoBanus «Touka pocTta).

JlaByieHue TBepABIX TeJI, s KUAKOCTE U ra3oB (21 1)

Hasnenue. JlaBiaenue TBepAbIxX Teil. JlaBnenue raza. O0bscHEHUE JaBJIEHUs ra3a Ha OCHOBE
MOJIEKYJISIPHO - KHHETUYECKHUX IIpecTaBieHui. 3akoH [lackas.

Hasnenwue B sxuakoctu u raze. Coobmatonuecs cocysl. [mo3sl. ['uapasnndecknit
npecc.

AtMmocdepnoe nasnenue. OnbiT Toppuuemiu. bapomerp-anepoun. M3smeHeHne arMochepHoOro
JlaBJieHus ¢ BbicoTOM. ManomeTpsl. Hacoc.

ApxumenoBa cuiia. Y ciI0BUs IU1aBaHus Ted. BoHbIN TpaHCIOPT.
BosnyxomiaBanue.
JlaGopaTopHble padoThbI:

7 V3MepeHue BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOMIEH HA IIOIPYKEHHOE B KUIKOCTD TEJI0
(c ucronp3oBanueM obopynoBanus «Touka pocTay).

8 BerlsicHeHue ycioBHil IIaBaHUs Te B )KUIKOCTHU (C HCHIOIB30BAHUEM 000PYI0BAHHS
«Touka poctay).

Padora u momHoCTh. DHeprus(15 u)

Pabora cunbl, neiicTByromel Mo HampaBlIeHHIO JIBMXKEHUs Tena. MomHocTb. IIpocTbie MeXaHU3MBI
VYcnosue paBHOBecHs pblyara. MoMeHT cwibl. PaBHOBecue Tell ¢ 3aKPEIUICHHOW OCBIO BPALLECHHUS.
Bunsl paBHOBeCHS.

PaBeHcTBO paboT npu Hcnoab30BaHUN MexaHu3MoB. KoadduimeHt nonesHoro aedcTus.



HOTGHI_II/IaJII:HaH OHCPIrus NOAHATOTO TCIa, cxkaTou MPY>XUHBI. Kunernueckas OHCPIrusa ABUKYILICTOCH
tena. [IpeBpailieHrne 0HOTO BHIa MEXaHUYECKOM SHEPTUM B APYroil. JHEPrus peK U BeTpa.
JlabopaTopHblie padoThI:

9 BeisicHeHHE ycoBHSA PaBHOBECHS phlYara (C UCIOJIb30BaHUEM 000DPYI0BAHHUS
«Touka poctay).

10 Namepenne KII/] npu moabseme Tena 1o HaKJIOHHOM TIOCKOCTH (C

HCIIOJIb30BaHueM 000pynoBanus «Todka pocTay).

Pe3epBHoe Bpems - (34).

Yuammecs 10JI7KHbI YMETh:

53 naBath onpenenenue NOHATHUI: (U3UKA, TENO, BELIECTBO, MaTepPUs, BEIMUMHA, HAOTIOICHHE,
OIIBIT, I/I3MepeHI/Ie, HOI‘peH_IHOCTb, CIANHNUIBI I/I3MepeHI/ISI, I/ISMepI/ITeJIBHbIC HpI/IGOpH, neHa ACJICHUA,
AKCIIEPUMEHTAIbHBIEC U TEOPETUYECKUE METOIbI U3YUEHUS MPUPOJIbI, ATOM, MOJIEKYJIa, KallWJLIsIP,
MEXaHHUYECKOE JIBIKEHUE, TPACKTOPHS, CHCTEMa OTCYETa, TpaduK JIBUKCHHS, HHEPTHOCTD,
B3aUMOJICHCTBHUE TEJI, TPOCThIE MEXaHU3MBbI; TUhdy3Hsl, cMauMBaHUE, HECMaYUBaHUE, MHEPIIHS,
HEBECOMOCTb, Ieperpy3Ku, CBOOOHOE MaIeHUE, IIaBAaHUE; - JaBaTh ONpeaeicHIe PU3nICCKIM
BEJIMYUHAM: CKOPOCTb, MyTh, Macca,

IUIOTHOCTh, CHJIA, CHJIA TSDKECTH, CHJIA YIIPYTOCTH, CHJIAa TPEHUs, BEC Tela, KodQPUIHeHT TpeHus,
K03(PHUITUEHT )KECTKOCTH, JIaBJICHHUE, apXUMEI0Ba Chjla, padoTa, MeXaHW4YeCKast SHEPTHs,
IIOoOTCHOHUAJIbHAA 3HepFI/I$I, KHUHCTHUYCCKast 3H€pFI/I$[, MOIIHOCTB, KHI[, MOMCECHT CHIJIBI; - OHpCIIGJDITI; ueHy
JIEJICHUS ¥ TIOTPEITHOCTD MPUOOopa;

54  npaBMILHO MONIB30BATHCSA MEH3YPKOIL, TUHEHKOM; -

U3MEPATh 00BEM Tejla ¢ TOMOIIBI0 MEH3YPKH;

55 npHBOAUTE PUMEPHI PU3UYECKUX ABJIECHUMH, PU3MUECKOTO TENA BEIECTBA;

56 ¢popmymupoath ocHOBHBIE monokeHust MKT; - pemars KaueCTBEHHBIE 3a1aUl 110
TEME;

57 1o TabnuIaM HAXOMUTh TEMIIEPATYPY MEPEXO/IA BEIECTBA M3 OJHOTO arpeEraTHOro
COCTOSIHUS B IPYTOE;

58 IIPHUBOJIUTH IIPHUMEPLI CMaYHuBarOIInux u HECMaAaYHnUBaIIUX )KHHKOCTeﬁ;
MCIIOJIB30BaHMs KaMUISPHOCTH; BEIECTBA B PA3JINYHBIX arperaTHbIX COCTOSHUSX;

59 skcrnepuMeHTATBEHO ONPEENATL Pa3sMEPBl MATBIX TEIL.

60 s3anuceBaTH POPMYIIBI CKOPOCTH, IyTH, BPEMEHH JBMKEHHUS, ITIOTHOCTH, MAacChl M 00beMa Tella;
paBHOJENCTBYIOIIEN CHITBI; 3aKOHa 'yKa; Beca Tesla, CUIIbI TSUKECTH; - IPABUIILHO TI0JIB30BaThCS
BECAMH, JMHAMOMETPOM; - H3MEPATH CUITY, MACCY;

110 YKCITY PACKPHITH (PU3MUECKHI CMBICIT CKOPOCTH, TUIOTHOCTH BENIECTBA, JKECTKOCTH TEJIa;
61HpI/IBO)II/ITB IMPUMEPLI MaTepHaHbHOP'I TOYKH, IOCTYIATCIIbHOTO IABWIXCHUSA; Pa3JIMYHBIX BHI0OB
ABVIKCHUSA; TPAKTUYCCKOTO UCITOJIB30BaHUA HHEPUHUU, BUJOB TPCHU A, ITIOAIIUITHUKOB,

62 popmymuposats 3akonsl I'yka, Ilackans, ApxuMena, «30I0TOe NPABUIO» MEXAHHKH;
YCJIOBUE PaBHOBECHE PhIYAra, 3aKOH COXPAHEHHS DHEPIUH;

63pemars npocreiiiye 3a1auK Ha ONPE/ENCHUE TIEHBI IeIEH s IPUOOPA M TIOTPEIHOCTH H3MEPEHHS,
Ka4ECTBEHHBIE 3a]aU Ha OOBICHEHME ABJIEHUH C TOUKH 3PEHHS CTPOESHHMS BEIECTBA. HA BHIACHEHUE
NPUYMH JBWKEHUs Tela; pacdeTHBIE 3aJadd Ha 3aKOH [yka; 3aJaud Ha pacyeT CHJI IPUPOJIBI,
pacueTHbIE 334U Ha 3aKOH ApXHUMe/a, UIABAHKE TEJl, Ha 3aKOH COOOMIAIOIIMXCS COCY/IOB, Ha pacyeT
pabotbl, sHepruu, momrHocTH, KITJI, MOMeHTa cuiI, 3aaud Ha MPUMEHCHHE YCIIOBHS PaBHOBECHS
phIYara;

64 npaBMILHO MONB30BaTHCS PUOOPAMH MAHOMETPOM, OAPOMETPOM;

65 06BACHATE Ha3HAUEHHE, YCTPOMCTBO U IIPUHIIAI JICHCTBHSA GApOMETPOB, MAHOMETPOB,
TU/IPaBIMYECKUX MAaIlliH, HACOCOB U UX UCIIOJIb30BAHUE;

66 wu3sMepsaTH apxUMeNOBY CHITY;

67 cobupaTh ONBITHBIE YCTAHOBKHK s IPOBEAEHHS SKCIEPHMEHTA 110 BBIICHEHHIO YCIOBUS
paBHOBecus pbruara, KITJ[ HakJIOHHOM IIOCKOCTH;

68 MNPUBOJUTH ITPUMCPBI ITPAKTHUYCCKOTI'O MPUMCEHCHUA MPOCTLIX MCXAHU3MOB.



kJjacc (70 yacoB, 2 yaca B Heaes110) TenyoBble siBjieHus1 (25 1)
TennoBoe aBwkeHue. BuyTtpenuss sHeprusa. PaGora u Teruomnepenada Kak CIOCOObI HM3MEHEHHS
BHYTPEHHEHN dHEpruu Tena. Bunpl Ternmonepenaym.
KonunuecTBo TemoTsl. Y aenpHas TEMJIOEMKOCTh. Y AeNbHas TEIUIOTa cropaHus Tomiusa. [lnaBienue n
Kpuctaumzauus. TemiiepaTypa miaBiaeHus. Y AeJIbHAs TEIIOTa IUIABJICHMSL.
Ucnapenne u xonjeHcanus. OTHocHUTeNbHas BIAXHOCTh BO3AyXa U ee u3zMepeHue. KureHue.
Temnepatypa kuneHus. Y ienbHast TeIioTa Napooopa3oBaHUs.
OObsicHEHHE U3MEHEHUH arperaTHbIX COCTOSIHUM BEILIECTBA HA OCHOBE MOJIEKYJISIPHO ~KUHETHYECKUX
MPEJCTaBICHUH.
[IpeBpaieHus 3HEpruu B MEXaHUUECKHUX U TEIIOBBIX IIPOLIECCaX.
JlBuratens BHyTpeHHETo cropanus. [lapoBas TypOuna. JlabopaTopHble padoThI:
60 Cpasuenmue KOJIMYECTB TEIIOTHI IIpM  CMEUIMBAaHUU BOJbl  pa3HOH
TEeMIEpaTypsl (C UCHOIb30BaHUEM 00opynoBaHus «Touka poctay).
61 Vsmepenue yaenbpHol TEMIOEMKOCTH TBEPAOTO Tena(c UCIOoIb30BaHUEM 000PYI0BaHKs
«Touka poctay).

62 Uzmepenune BIaXHOCTH BO3AyXa (C HCIOIB30BaHHEM 000pyn0oBanus «Touka pocTay).
JuiekTprueckue siBjeHus (27 1) Dnextpusauus tel. [{Ba posa aIeKTpUUYECKUX 3apsI0B.
B3anmopeiicTBue 3aps/10B. DIEKTPUUECKOE OJIE.

JluckpeTHOCTh AIEKTPUIECKOTO 3apsna. DJIEKTPOH. Crtpoenue aTOMOB.

[TocTOSIHHBIN 37EKTPpUYECKUN TOK. ["aIbBAHUYECKUE IIEMEHTBl. AKKYMYJISTOPbL. DJIEKTPUUYECKAs LIETIb.
DnexTpuueckuil Tok B Metajuiax. Cuna Toka. AMrepmeTp. DNeKTpUYecKoe HarpsbkeHue. BonbTMerp.
DIIeKTpUUYECKOe CONpOoTUBIIeHHE. 3aKoH OMa /1JI y4acTKa 3JIEKTPUUECKOU LIeTH. Y IeIbHOE
conpoTuBiieHHE. PeocTaTsl.

Bunbl coenmHeHn TPOBOJHUKOB.
Pabora u momHoCTh 3nekTpudeckoro Toka. KoiaumdecTBO TEMIOTHI, BBIIEISIEMOE IMPOBOIHUKOM C
ToKOM. CUETYHK 3JIEKTpUYECKOW sHepruu. Jlamna HakanuaHus. DIEKTpOHArpeBaTeIbHble TPHUOOPHI.
Pacuer snexktposneprum, mnorpebiasieMoil OBITOBBIMU 3JeKTporpudopamu. KopoTkoe 3aMbIKkaHuE.
[ImaBkue npenoxXpaHuTeNu.
JlabopaTopHbie padoThI

63 C6opKa 21IeKTPUYECKOli IENH 1 M3MEPEHHUE CHITBI TOKA (C MCTIOIb30BaHMEM 000DPYI0BAHHS
«Touxka poctay).
64 Vismepenune HanpsHKeHUs HA Pa3IMYHBIX yYaCTKaX LENH (C UCTIOIb30BaHHEM 000PYI0BAHHUS
«Touka pocta»).
65 PerynupoBaHue CHIIBI TOKA PEOCTATOM (C HUCIIONB30BAHUEM 00OPYI0BAHUS
«Touka pocta»).
66 M3mepeHue conpoTUBIIEHHS IPOBOIHHUKA C TOMOIIBI0 aMIEPMETPa U BOILTMETpA (C
WCIIOJIb30BaHuEeM 000pynoBanus «Todka pocTay).
67 Vsmepenue paboThI M MOIIHOCTH SJIEKTPHYECKOTO TOKA (C MCHIOIb30BaHUEM 000PYI0BaHMS
«Touxka poctay).
JJIeKTPOMAarHuTHbIE siBJeHHus (64)
MarauTtHoe 1noje Toka. DJIEKTPOMarHuThl U UX npuMeHeHue. IlocTtosiHable MarHuTel. MarHuTHOE 1ose
3emun. [[eficTBHE MarHUTHOTO IOJISI HA POBOJHMK C TOKOM. DJIEKTPOBUIaTENb.
JlabopaTopHbie paboThl

68 U3zyuenue 21eKTpHYECKOrO JBUTATENS HOCTOSHHOTO TOKA.
CgetoBble siBjieHUs (9 1)

Ucrounuku ceera. [IpsmonuneitHoe pacnpoctpaneHue ceeta. OTpaxkeHUEe CBETa. 3aKOHbI OTPAXKEHUS
ceera. [Inockoe 3epkano. [Iperomnenne crera.

Jlunzel. DOKyCHOE pacCTOSHHE W ONTHUYecKas cuia JUH3BL [locTpoeHne u300pakeHMid, 1aBaeMbIX
TOHKOM uH30HM. OnTH4eckue mpudopsl. JlabopaTropHbie padoThbi:

69 Ionyuenne wu300pakeHuit ¢ noMomBpIO  cobuparomeil  muH3EL  (C
WCIIOJIb30BaHuEeM 000pynoBanus «Todka pocTay).

Yuamuecs 10/2KHbI yMETh:
69 naBate ompeneneHHE MOHATHH TEMIOBOE [BMKEHHE, TEIUIONEPEAaya, TEILIONPOBOIHOCTb,
KOHBEKIIMS, U3JIy4YeHHe, arperarHoe COCTOsHHE, (a30BbI MEpexo]. DSIEKTPUUYECKUM 3apsf,
SJICKTPUYCCKOC II0JIC, TPOBOJHUK W OUBJICKTPUK, XUMHUYECCKUU 9JICMCHT, aTOM MW aTOMHOC AOpoO,



MPOTOH, HEUTPOH, JJEKTPUYECKas CHUjla, MOH, JJEKTPUYECKas Ielb W CXeMa. MarHUTHOE TOJe,
MarHUTHBIE CUJIOBBIC JIMHUH, JJIEKTPOMArHUTHOE TII0JIe, MMOCTOSHHBIA MAarHWT, MarHUTHBIA TIOJFOC,
TOYCYHBI MCTOYHUK CBETA, IMOJIC 3pEHUs, aKKOMOJAINS, 3epKallo, TeHb, 3aTMEHHUE, ONTUYECKasi OCh,
(boKyC, ONTUYECKHH [IEHTP, OJIM30PYKOCTh U TATbHO30PKOCTh;

70 naBath ompenenenue (GU3MUECKMM BEJIMUMHAM: BHYTPEHHSS SHEPrUsl, KOIMYECTBO TEIIOTHI,
yleNbHas TEIUIOEMKOCTh BEIIECTBA, YJAEIbHAas TEIUIOTa CrOpaHusl TOIUIMBA, YJACIbHAs TEIUIOTa
napooOpa3oBaHus, yJeIbHAS TEIUIOTA TUIABIICHUS, TEMIIepaTypa, TeMIiepaTypa KAIeHUs, TeMIIepaTypa
TUIABJICHUS, BJIQXKHOCTb, AIEKTPUUCCKUH 3apsij, CHUJIa TOKa, HANPSHKCHUE, CONPOTHBIICHUE, YACIbHOE
COMPOTHBIICHUE, paboTa W MOIIHOCTh TOKA, YIJIbI MAJCHHS, OTPAXKCHHS, MpeJIoMIeHHUs, (HOKycHOe
paccTosiHue, ONTUYeCKasl CUIIa.

71 (opmymMpoBaTh 3aKOH COXPAHEHMS SHEPTUHU B TEIUIOBBIX IIPOLECCAX;

72 pemars npocTeiilie Ka4eCTBEHHbIE U PACUETHBIE 33/1aUl HA TEIJIOBLIE SBICHHUS;

73 1o uucny naTh NOHATHE GU3UIECKOTO CMBICIA TAOIMYHBIX JaHHBIX TEMBI;

74 paborath ¢ COOTBETCTBYIOIIMMH TaOULIAMM;

75 ompenenaTs leHy JAeIeHHS TEPMOMETPA;

76 yMeTh NONB30BATHCA TEPMOMETPOM, KAIOPUMETPOM, ICUXPOMETPOM;

77 00bACHATL HA3HAYEHHUE, YCTPOUCTBO U IpUHLUI AeiicTus IBC, ncuxpoMerpa;

78 npuBOAUTH MPUMEPHI IPAKTHYECKOTO HCIIOMb30BAaHMS 3aKOHOB KypCa 1 TEILIOBBIX
JIBUTATEJIEH.
79 cocraBnaTh npocTeifiye SMeKTPUYECKHE IIEMH H BHIYEPUUBATH X CXEMBI;
80 wu3MepaTH cuITy TOKa M HANPSKEHUE, CONPOTHBIICHUE;
81 mnonb30BaThCA peocTaToM;
82 naxomuTh yjenbHOE CONPOTUBICHUE IPOBOAHUKA I10 TAOIHIIE;
83 00BACHATHL HA OCHOBE TOJOKEHHI SEKTPOHHOM TEOPUH HIEKTPU3ALIMIO TEI, CYIIECTBOBAHHE
TIPOBOJIHUKOB H JUAIEKTPUKOB; HArPEBAHMS TIPOBOIHUKA JEKTPHUECKHM TOKOM; IeHCTBIeE
3JIEKTPOHArPEBATENLHBIX IIPUOOPOB; -00BACHATH JCHCTBUE 3IEKTPOU3MEPUTENLHBIX IPUOOPOB,
3JIEKTPOIBUIATEIIS;
84 pemare 3a1aun ¢ npuMeneHneM 3akona OMma, JIxoyns-JleHia, 3aKkoHOB MOCIEN0BATENBHOTO 1
napajieabHOro COeMHEH s TPOBOJHUKOB U CIIEAYIOIIMX

dopmym: R = pl/S; A=UIt; P=Ul; Q=I?Rt;
85 (hopmynupoBaTh 3aKOHBI IPAMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA, OTPAKEHUS 1
TIPeIOMJIEHHS CBETA;
86 npakTHUeCKU MPUMEHSATH OCHOBHBIE TIOHATHS M 3aKOHbI I OOBSACHEHHUs AeHCTBUS
(oToanmapara, riasa, ouKkoB;

87 moJIydaTb I/I306pa)KCHI/IH npeaMeTa € IOMOIIbIO JIMH3LI U IJIOCKOTO 3€pKaja,
88 CTPOUTH U OIMUCHIBATH I/I306pa)KeHI/I$I npeaMeTa B IJIOCKOM 3€pKaJIC U B TOHKOM JIMH3C,

89 peliaTh KAYE€CTBCHHBIC U paCYCTHEBIC 3a/1a4X HAa 3aKOHBI OTPAKCHHA CBCTA, HA PACUCT
OINTHUYECKOM CHJIBI JUH3BI U ONITHYECKOM CHIIBI CHCTEMEI JIUH3.

9 kaacc (102 gyaca, 3 yaca B Hee110) 3aKOHBI
ABMAKeHMs U B3aumoaeiicreus tea (30 u) Marepuanbnas Touka. Cucrema
oTcYeTa.
[lepememenne. CkopocTb  OPSIMOJIMHEWHOTO  PaBHOMEpPHOTO  JBWXEHHUS.  PaBHOycKOpeHHOe
MPSIMOJIMHEMHOE JIBI)KEHNE: MTHOBEHHASI CKOPOCTh, YCKOpPEHHUE, TIepeMEIICHHE.
I'paduky 3aBUCMMOCTH KHHEMATHUECKUX BEIUYMH OT BPEMEHH IPH PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JIBH)KCHUH.
OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKEHUS.
ITepseriit 3akoH HeroToHa. MHEpunaneHble cucteMel otcyeta. Bropoit 3akon Hetotona. Tperuit
3akoH HrproTOHA.
CBobomHoe majienne. 3aK0OH BCEMUPHOTO TATOTeHUS. ICKyCCTBEHHBIE CITYTHUKH 3€MITH.
Nmnynbe. 3akoH coxpaHeHust umiyibca. Paketsl. JlabopaTopHblie padoThI:
62 Vccnenosanye paBHOYCKOPEHHOTO JBUKEHHS 0€3 HadalbHON CKOPOCTH (C MCHONIB30BaHUEM
obopynoBanus «Touka pocTay)
63 UMsmepenue yckopeHus cBOOOIHOrO MajieHus (C UCIONb30BAHUEM 000PYI0BAHMS
«Touka poctay).
Mexannuyeckue Koje0aHus1 M BOJIHBI. 3BYK (16 1)



Konebarenbnoe nemxenue. Konedanus rpysa Ha npyxuHe. CBoOoaHbie konebanus. KonedarenpHas
cucreMma. [lepuon, yacrora u amruTyna kojaedbanuit. [IpeBpaienre sHEpTUn Mpu KOJIeOAHMIX.
3aryxaromue KoieoaHus.

Breyxaennble KkoebaHusl.

Pacnpoctpanenue konebanuii B ynpyrux cpenax. llomepednble u mpojoibHble BOJMHBL CBS3b
JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIPOCTPAHEHUS U MEPUOAOM. 3BYKOBbIE BONHBI. CKOPOCTh
3ByKa. [ poMKOCTb 3ByKa U BbICOTA TOHA. JXO.

JlabopaTopHbie padoThbI:

64 Vccnenosanue 3aBUCMMOCTH NEPUOJA M YACTOTHI CBOOOMHBIX KOJIEOAHMII MasTHHKA OT €ro
JUTMHEI (C UCTIONIb30BaHUEM 00opymoBaHus «Todka pocTay).
DJIeKTPOMarHuTHbIE siBJeHus (204)
OnHOpOHOE U HEOJHOPOIHOE MAarHUTHOE TOJIE.

Hanpasnenue Toka u HanpaBiieHUE JIMHUHN ero MarHutHoro nouis. [Ipasunio OypaBunka. ObHapyxeHue

MarHuTHoro noJjs. [IpaBuio neBoit pyku.

NHnykius MarHuTHOTO 110J1s1. MarHuTHBINA MOTOK. DJIEKTpOMarHuTHas UHAyKIuA. ['eneparop
nepeMeHHoro Toka. [Ipeobpa3zoBaHue SHEPTUU B AMEKTPOreHEPaTOpax. IKOIOTUIECKHE IPOOIEMBI,
CBSI3aHHBIE C TEIJIOBBIMHU M TUAPOIIIEKTPOCTAHIUSAMU. DIEKTPOMArHUTHOE ToJe.

DNIeKTpOMarHUTHBIC BOJIHBI. CxopocTb
pacupocTpaHeHUs AJEKTPOMArHUTHBIX BOJIH. DJIEKTPOMarHuTHas npupoja ceeta. JlaboparopHsie
padoThI:

65 Uzyuenue sABIEHHUS SIEKTPOMATHUTHOM MHIYKIIHH.
Crtpoenne atoma u aTOMHOr0 sigpa (204) PainoakTHBHOCTh KaKk CBUAETENIBCTBO CIOKHOIO
cTpoeHust aToMoB. Alb(a-, 6eta - u ramma-u3nydenus. OnsiTel Pesepdopna. SAnepnas mogens
aToMma.

PaguoakTuBHBIE IpEBpallieHUs aTOMHBIX siziep. [IpoToHHO - HEUTpOHHAsA MOJEND sApa. 3apsiioBOE U
MaccoBoe uucio. Anepusie peakuuu. [enenne u cunres saep. CoxpaHeHUe 3apsA0BOr0 U MaCCOBOTO
YUCEJ MPU AJIEPHBIX PEAKIIUSIX.

OHeprus CBSI3M 4YacTUll B sAape. BpiieneHue sHepruu npu AIEpHbIX peakuusx. M3mydueHue 3BeE3.
SnepHas sHEepreTHKa. DKOJIOrHYECKUe MPpodIeMbl pabOThl aTOMHBIX JIEKTPOCTAHLIUH.
MeTto1b1 HaONIOAEHNS U PETUCTPALIUU YacTHUIl B siiepHON dusuke. Jozumerpus.

JlabopaTopHblie padoThI:
66 Msyuenue menenus sapa aTomMa ypaHa no (poTorpaguu TPeKoB.
Crtpoenne u 3Boawounus Beesennoi (7 )

['eonleHTpruyeckass W TeNHOLEHTpUYECKass cuUcTeMbl Mupa. Dusnueckas npupona HEOECHBIX Tel
Conneunoii cuctemsl. [Ipoucxoxnenne Conneunoit Cucremsl. duznyeckas npupoja CoiaHIA U 3BE3 .
Crtpoenue Beenennoit. OBomonust BeenenHoid.

IToBTOpenne (9 4)
Y4yamuecs 10/5KHbI YMETh:

90 naBate ompeneneHHE OCHOBHBIX MOHATHI OTHOCHTENBHOCTh MEXaHMYECKOTO JIBUIKEHUS,
TPAaeKTOpHUs, WHEpLHUAIbHAs CUCTEMa OTCUeTa, HCKYCCTBEHHBIM CIYTHHK, 3aMKHYyTas CHCTEMa,
BHYTPCHHUC CHJIBI, MaTeMaTH4YeCKHi MasATHHUK, 3BYK, MAarduTHOC IIOJIC, BHXPECBOC IIOJIC,
9JIEKTPOMArHUTHOE TOJ€, AJIEKTPOMAarHUTHBIE BOJHBL. aib(a-, Oera-, raMMa- H3JIyueHHe, W30TOIl,
HYKJIOH, aTOMHO€ SIJIPO, IIPOTOH, HEUTPOH;
91 nasate onpenesnenye PU3NYECKUX BEIMYHMH: IEPEMEILEHHUE, TIPOEKIUS BEKTOPA, ITyTh, CKOPOCTH,
YCKOpEHHE, YCKOpPEHHE CBOOOHOTO MaIeHHs, IIEHTPOCTPEMHUTENIFHOE YCKOPEHHUE, CHJIa, CHIIA TSDKECTH,
Macca, Bec Tella, UMITYJIbC, IEPUOJI, YaCTOTa, aMILUIUTY/a, IEpUO/I, YacToTa, (a3a, JUIMHA BOJIHBI,
CKOPOCTb

BOJIHBI, MarHWTHas WHIYKIHS, MAarHUTHBIA TOTOK, SHEPTUS AJIEKTPOMArHUTHOIO IOJIS; SHEPrHs
CBsI3H, eEeKT Macc.

92 OOBICHATH CYITHOCTb FGOI.ICHTpH‘IGCKOfI u I‘GJII/IOLIGHTPI/I‘-IGCKOI\/II CHUCTCMbI MUDpaA,

93 ymerh 00bsAcHATE mpoucxoxkaeHue CONHEYHOH CHCTEMBI, CTpoeHHEe BCeleHHOM, PBONIOLHIO
Bcenennoit, ®uznueckyro npupoay HebecHbIX Tes, COHIIA U 3BE3T;



94 ymers QopmymupoBath 3akoHbl HBIOTOHA, 3aKOHBI COXPAHEHHS HMMIIyJIbCA; YpaBHEHHUS
KMHEMAaTUKH, 3aKOH BCEMHMPHOTO TATOTEHUS, 3aKOH COXPAHEHUS  HMITyJbCa, IPHUHIHMI
OTHOCUTENIBHOCTU [ anuies, 3aKOHbI TapMOHMYECKHUX KojeOaHHH, MpaBWIO JIEBOH PYyKH, 3aKOH
JJIEKTPOMAarHUTHOM MHIYKIUH, TpaBuiIo JIeHIa, 3aKOH paAMO0aKTUBHOIO Paclaa;

95 06BACHATL MEeXaHUUECKUE SBIICHHUS;

96pemars O3M 1715 paBHOMEPHOT'O ¥ PaBHOIIEPEMEHHOTO MPSAMOIMHEHHOTO JABHKEHHS;
97 QopmynupoBaTh 3aKOH 31EKTPOMArHUTHON MHIYKIUH, TIpaBuio Jlenna;

98 06mBacHATH IpeBpaleHne YHEPTUH IPU KOIEOAHUIX;

99 nonb30BaTHCA MOIENAMHU TEMBI IS OObACHEHUS SBJICHMUI;

100 pewars 3aga4n nepBoro yposHs.



6.

7 kaacce (70 yaco)

TeMaTnuyeckoe MIIAHMPOBAHUE C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJAUMBIX HA
0CBOEHHE KAKI0H TeMblI

Hcnoab3oBanue
o0opynoBaHusi
Ne Tema ypoka KouJ- HeHTpa
BO €CTeCTBEHHOHAYYHO
n/ 4aco i
n B U
TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTell
«Touka pocra»
TEMA 1: Beegenue 4
1 Uro uzyyaet ¢pusuka. HabmoneHus u 1
OTIBITHI.
2 Ou3nUecKre BETUINHBI. 1
[TorpemHoCTh U3MEPEHMUIA.
3 Jlaboparopuas pabora Ne 1 1 KoMIuiekT mocy el u
«OrmpeneneHue 1eHbI AeTCHUSI o0opynoBaHus
M3MEPUTENILHOTO Npudopay i}
751 Y4eHUUECKHUX
OIIBITOB
4 ®dusnKa U TEXHUKA 1 KommnbrorepHoe
obopynoBaHue
TEMA 2: IlepBoHauajibHble 6
CBeJIeHHs 0 CTPOEHUH BelllecTBAa.
5 Crpoenue BemecTBa. MoJIeKyJIbl. 1
6 JlaboparopHuas pabota Ne 2 1 KoMruiekT mocy st u
« M3MepeHne pazMepoB MaJlbIX TeI» 000py0BaHUs
A
7Sl yY4eHUUECKHUX
OTIBITOB
7 Juddysus B razax, KUIKOCTIX U 1 KomnerorepHoe
TBEPJIbIX TeIax obopynoBaHue
BBIBEJICHHOT'O
Ha dKpaH.
8 B3anMHoe npuTsHKEHUE U 1
OTTAJIKUBAHUE MOJIEKYII
9 Tpu coctosiHus BenecTBa. Paznnuns 1
B CTPOCHUH BEIIECTB.
10 [ToBTOpUTENHEHO-0000IIAIOLITHI YPOK 1 KomnerorepHoe
1o Teme «CBeIeHUs O BEIIECTBE» o0opynoBaHue

[udposas




nabopaTopus
yaeHnueckas (pusmka,
XUMUSI, OMOJIOTHS ):
[udposBoit  maruymk

TEMIIEPATYPhI
KomrmuiekT nocyasl u
000pyI0BaHUS IS
YUEHUYECKUX

OTIBITOB
TEMA 3: B3aumoneiicTBue TeJ. 2
2
11 MexaHn4eckoe JIBUKEHUE. 1 KommberorepHoe
PaBHOMEpHOE U HepaBHOMEpPHOE o0opynoBaHue
JIBUKCHHEC BBIBE/ICHHOTO
Ha 3KpaH.
12 Cxkopoctb. Ennnuliel ckopocTu.
13 Pacuer myTu v BpeMEHU JIBHKEHUSI.
Pemenue 3anau.

14 SIBnenue nnepuu. Pemenue 3anad. 1

15 BsaumoneiicTtBue Teil. 1

16 Macca tena. EqUHUIIBI MACCEHL 1

17 JlaGopatopHas pabota Ne 3 1 Ob6opynoBanue as

«/I3MepeHne Macchl Tella Ha Becax)» 1a00paTOPHBIX
pabor
YUEHUIECKUX
ombITOB (Ha Oaze
KOMIJICKTOB
A
s OI'D)
18 JlaGopaTtopHnast pabota Ne 4 1 O6opynoBanue ajst
«3mepenune odobema Tem» 1a00paTOPHBIX
pabort
YUEHUYIECKUX
OTBITOB (Ha Oasze
KOMILJIEKTOB
A
s OI'D)
19 [T10THOCTH BELIECTBA. 1




20

JlaGoparopHas pabota Ne 5

O6opynoBanue st

«OrmpeneneHue MmIOTHOCTH BEIecTBa 71abopaTOPHBIX
TBEPIOTO TeJa» pabor
YUCHHUYECKUX
ombITOB (Ha 6aze
KOMILJICKTOB
s OI'D)
21 Pacuer mMaccel 1 00beMa Tema 1o ero
TJIOTHOCTH
22 Pemenue 3anau
23 O06o001enrne MaTepuaa 1mo TeMe
«MexaHU4YecKoe JIBIKCHUE, Macca,
TUIOTHOCTBY
24 KoHTpoJsbHast padoTa mo teme
«MexaHn4eckoe TBHKEHHUE.
Macca. IlnoTHOCTB»
25 Cuna. SBnenne tsarorenus. Cuna
TSKECTH.
26 Cuna ynpyroctu. 3akoH ['yka.
27 Bec Tena.
28 Enununet cuiibl. CBsI3b MEXKIY CUITON
TSOHKECTH M MAcCOH TeJa.
29 Junamomertp. Jlaboparopras paboTa OGopynoBanue IS
Ne 6 «I"pamynpoBaHue NMPYKXUHBI U 71a00paTOPHBIX
MU3MEpEHUE CHIT TMHAMOMETPOM) pabor
YUEHUYECKUX
OTBITOB (Ha Oa3e
KOMILIEKTOB
s OI'D)
30 CrnoxeHue IByX CHJI, HaIIPpaBJIEHHBIX o0opyoBaHue
BJI0JIb OJTHOM IPSIMOU
7151 TabOopaTOPHBIX
pabort
YUEHUYECKUX
OTIBITOB
31 Cuna tpenus. TpeHue CKOIbXKEHHUS. o0opyoBaHue
Tpenue nokos.
st
1a00paTOPHBIX
pabot
YIEHUICCKUX
OTIBITOB
32 TpeHue B mpupo/ie U TEXHUKE.

IToammunHuky.

TEMA 4: JlaBjieHue TBepAbIX TeJl,




JKHJIKOCTEH M ra3osB.

33 JlaBnieaune. EquHAIBI T1aBIICHUS. 1
34 CrocoObl N3MEHEHUS TaBJICHUS 1
35 JlaBneHue rasa. 1
36 3axon [lackans 1
37 JlaBlIeHHE B )KHUJIKOCTH U Ta3e. 3aKOH 1 O6opynoBaHue
[Tackans
st
JEMOHCTPALMI
38 Pacuyer naBneHus Ha JHO M CTEHKH 1
cocyna
39 Pemenue 3amau mo Teme «JlaBnenue 1
B )KUJIKOCTH H Ta3e»
40 CooOmaromnue cocyapl 1 O6opynoBanue
st
JIEMOHCTpAIUI
41 Bec Boznyxa. AtmocdepHoe 1 O6opynoBanue
JTABJICHHC
st
JEMOHCTPALMI
42 N3mepenne armochepHoro 1
nasienus. OneiT Toppruery.
43 bapomerp-anepousa. Armocdepnoe 1
JIABJICHUE Ha Pa3JIMYHBIX BHICOTAX.
44 Pemenne 3ama4 1mo teme 1
«Coo01mmaromuecs: Cocyab»
45 MaHnomeTpsl 1 Ob6opynoBanue
st
JEMOHCTPALMI
46 [TopuiHeBoO# XKUAKOCTHOM HAcOC. 1
I'mppaBnnueckuii mpecc.
47 JleiicTBHE KUAKOCTH U Ta3a Ha 1 O6opynoBanue
MOTPYKEHHOE B HUX TEJIO
st
JEMOHCTPALUI
48 ApxumenoBa cuia. 1
49 [1naBanue Temn. 1
50 JlaGopatopHnast paborta Ne 7 1 Ob6opynoBanue ais

«OrmpeseneHue BbITAIKUBAIOLIEH
CHIIBI)

1a00paTOPHBIX
pabot
YICHUYIECKUX
OTbITOB (Ha 6aze
KOMITJICKTOB

a1 OI'D)




51

JlaGopaTopHnas pabora Ne 8
«BpIsicHEHHE yCIIOBUM INIABAHUS
TE»

OO6opynoBanue st
1a00paTOPHBIX
pabort
YUEHUYIECKUX
OmBITOB (Ha Oa3e
KOMILJICKTOB

s OI'D)




52 KonTpoabHasi padoTa nmo teme 1
«/laBJIeHMe TBepAbIX Tel,
JKUAKOCTE U ra3oB»
TEMA 5: PaboTa 1 MOIIIHOCTD. 1
JHeprus. 5
53 Mexanuueckas pabora. 1
54 MomHoCTb. 1
55 Pemenue 3amay 1o teme 1
«Mexanudeckas paboTa u
MOIITHOCTbY
56 [IpocThie MexaHU3MBI. Phruar. 1 OO6opynoBanue aJjist
PaBHOBecue cui Ha pbryare 1a00paTOPHBIX
pabort
YUEHUYIECKUX
OmBITOB (Ha Oa3e
KOMILICKTOB
s OI'D)
57 MoMeHT CHIIBIL. 1
58 Poruaru B TexHuke, ObITY U IPUPOJIE. 1 O6opynoBanue st
JlaGopaTopHas padora Ne 9 71a00paTOPHBIX
«BbIICHEHUE yCTIOBHS pPABHOBECHS pabot
pbIyaray YUCHHUYECKUX
OmBITOB (Ha Oa3e
KOMILJICKTOB
st
0or9)
59 «30J10TO€ TIPAaBUII0 MEXAHUKU» 1 O6opynoBanue st
PaBencTBO pabot npu 1a00paTOPHBIX
WCIIOJIb30BaHUM MEXAaHU3MOB pabort
YUEHUYECKUX
OTBITOB (Ha Oa3e
KOMILIEKTOB
st
oI'9)
60 Pemenue 3amayd mo teme «Y CIOBUSI 1
PaBHOBECHS phbIUaray
61 KIIJ. JTaboparopHnas padota Ne 10 1 Ob6opynoBanue ais
«Omnpenenenne KIIJI npu nogseme 1a00paTOPHBIX
TeJa MO HAKJIOHHOW TUIOCKOCTH pabot
YIEHUICCKUX
OTBITOB (Ha 6aze
KOMITJICKTOB
st
or9)
62 Kunetnueckas 1 moTeHInaIbHas 1
SHEPTHsl.
63 ITpeBparienue sHepruu. 3akoH 1




COXpPaHCHUA SHCPIUH.

64 Pemenue 3agau mo teme «Pabdora, 1
MOIIIHOCTh U SHEPTHS»
65 Pemenne 3agau mmo teme «Pabora, 1
MOITHOCTD U DHEPTHUS
66 KonTpoJsbHasi padora mo reme 1
«JHeprus. Pabora u MOIIHOCTH)
67 Hrorosoe moBTopeHue 3a Kypc 7 1
KJjiacca
68 ['ongoBast KOHTpOIBHAS paboTa 3a 1
Kypc 7 Kiacca
69-70 HroroBoe moBTOpeHmE 3a Kypc 7 2
KJacca

8 kiacc (70 yacoB)

Hcnoab3oBanue
Ne o0opynoBaHus
Tema ypoka Koa-Bo LHeHTpa

1| 4acoB €CTEeCTBCHHOHAYYHO
/ i

U

n TEeXHOJOTHYEeCK
oi
HANMpPaBJEHHOCT
el

«Touka pocra»

TenJioBble siBJIeHUA (254.)

1 TexHuka 6€30MacHOCTH B KaOWHETE 1 Hudposas

¢usuku. TernoBoe IBUKEHHE. naboparopus
Temneparypa YYEHUYECKas
(puzuka, xumus,
Oouosorusi):
Hudposoit

JTaTIN

K

TEeMITepaTyphl

2 BnyTtpeHnHss sHeprus 1 [udposas
nabopaTopus
yUEHHUYECKast
(puzuka, xumusl,
OuoJorHs):
Hudposoit

JaTyu
K
TeMIepaTypbl

3 CriocoObl U3MEHEHHs BHYTPEHHEN 1 [Tudposas

SHEPTUU naboparopus
yUEHHUYECKast
(puzuka, xumusl,
OuoJtorus):
Hudposoit

JaTyu

K

TEeMIepaTypbl




Bunel reruionepenayu.
TermnmonpoBOAHOCT.

obopynoBaHue

7151 1abOpaTOPHBIX
pabort

YUCHHUYECKUX
OTIBITOB
3) Buns! Tennonepenaun .Konsexuus. o0opyaoBaHue
s
1a00paTOPHBIX
pabor
YUEHUYECKUX
OTIBITOB
6 Buner teronepenaun M3nyuenue o0opynoBaHue
s
1a00paTOPHBIX
pabor
YUCHHUECKUX
OTIBITOB
7 KonnyecTBo TEIIOTHI.
8 VY nenpHas TEMIOEMKOCTb.
9 Pacuer konuuecTBa TemnoThl. Pemenue
3ajad.
1 JlaboparopHas pabota Nel «CpaBHeHME O6opynoBanue ajst
0 KOJIMYECTB TEIIOTHI IPU CMEIIMBAHUH 1a00paTOPHBIX
BOJIbI Pa3HOI TEMIEpaTyphl» pabor
YU4EHUYECKUX
OTBITOB (Ha Oa3ze
KOMIIJIEKTOB
ns
0or9)
1 JIaGoparophas pabota Ne2 «M3mepenue Ob6opynoBanue as
1 YIIeTBHOH TEIUIOEMKOCTH TBEPIOTO 1a00paTOPHBIX
Teay. pabot
YUECHHUECKUX
OmbITOB (Ha Oaze
KOMILIEKTOB
a5 OI'D)
1 DOHeprust TOIIMBA. Y IeibHas TeIioTa
2 CTOpaHwus.
1 3aKOH COXpaHEHHUs U MPeBpaIleHUs
3 SHEPTUU B MEXAaHHUYECKUX M TETUIOBBIX
nporeccax.
1 KonrtponbHas padora Ne 1 o teme:
4 «TermoBbIe IBICHUS.
1 ArperaTHble COCTOSTHUSI BEIIECTBA. Hudposas
5 [InaBneHue u oTBEpCBaHNE nabopaTopus
KPUCTAUTHIECKUX TEIL. yaeHHUYECKas

(puzuka, xumus,




OuoJIoTHs):

Hudposoit
aT4u
K TEMIIepaTypsl
16 | I'paduk nnaBneHust u OTBEPICBAHUS Hudposas
KPUCTAJUIMYECKUX Te. Y IebHas nabopaTopus
TEIUIOTA TUIABJICHUS yueHunueckas (pusuka,
XUMUSI, OMOJIOTHS ):
[udposoii
JaT4u
K
TeMIIepaTyphl
17 | KonrponbHas padorta Ne 2 o Teme:
«HarpeBanue u niuaBieHue
KPUCTAJTUYECKUX TEID».
18 | Ucnapenue. [loriomienue sHepruu npu Ob6opynoBanue
HCIapeHUH KUJKOCTU U BbIIEJICHUE €€ IPU i
KOHJICHCAIIUH T1apa. st
JIEMOHCTpAIUA
19 | Kunenwne O6opynoBanue
A
st
JIEMOHCTpAIUI
20 | Biaxxnocts Bo3myxa. CriocoOsl e€ ObopynoBanue ais
omnpenenenus. JlabopatopHas padora 1a00paTOPHBIX
Ne3 «M3mepenue BIa)KHOCTH BO3/1yXay pabort
YUECHHUYECKUX
onbITOB (Ha Oasze
KOMIIJIEKTOB
A
s
0or9)
21 | YnenbHas Temora napooOpa3oBaHus U
KOH/ICHCAIINH.
22 | Pabota ra3a u mapa npu pacuIimpeHuH.
JIBUraTenb BHYTPEHHETO CrOpaHusl.
23 | ITapoBas Typ6una. KIIJ] TenmoBoro
JIBUTATEIIS.
24 | Peurenue 3agau mo teMme: «Pabora raza u
napa Ipyu paclIipeHUN.
25 | KonrponsHas pabora Ne 3 o Teme:
«V3MeHeHMe arperaTHbIX COCTOSIHUN
BEIIIECTBAY.
dueKkTpudecKue sABJjeHus (27 4)
26 | DnexTpuzanus Tei MpH Ob6opynoBanue
CONPUKOCHOBEHUH. B3anmopaencTus i
3apsHKEHHBIX TEJ. st
JEMOHCTPALMI
27 | DAeKTpOCKOIl. DIIEKTPHUYECKOE TI0JIe Ob6opynoBanue
A
st
JEMOHCTPALMI
28 | denuMocThb 3IEKTPUIECKOTO 3apsia. O6opynoBanue
OneKTpoH i




JIsL

JEMOHCTPALMI
29 | CtpoeHue aToMOB
30 | OObsacHEeHHE IEKTPHUUECKUX SBICHUH. o0opyaoBaHue

[TpoBOTHUMKY, TTOTYITPOBOJHUKA U

HEMPOBOIHHUKH JIEKTPHUECTBA 7151 1abOpaTOPHBIX
pabor
YUCHHUYECKUX
OTIBITOB

31 | KoarponbHas padota Ne 4 o teme
«Quektpuzauus ten. CtpoeHue
aTOMOBY.
32 | DNEeKTpUYEeCKUi TOK. DJICKTpUIECKas obopynoBaHue
LIETb U €€ COCTABHBIC YaCTH.
st
1a00paTOPHBIX
pador
YUCHHUECKUX
OIIBITOB
33 | DnekTpuYecKkuii TOK B METaJlIaxX. o0opyaoBaHue
JlericTBuUs 2IIEKTPUYECKOTO TOKA.

Hanpasnenue Toxa. s
71a00paTOPHBIX
pabort
YUCHHUYECKUX

OTIBITOB
34 Cwnia Toxa. EquHAIBI CHIIBI TOKA.
AmnepMmerp. M3MepeHne cuisl TOKa.
35 | JTabopaTtopHas pabora Ned «CoHopka obopynoBaHue
JIEKTPUUYECKON e U U3MEPEHUE CHUJIBI

TOKA B €€ Pa3IMYHBIX YUaCTKax». st
71a00paTOPHBIX
pabort
YUECHHUYECKUX
OTIBITOB

36 | DnekTpuyeckoe HampspkeHue. EnnHuib o0opy0oBaHue
HanpspkeHud. BonbT™merp. M3mepenue
HanpsokeHus. JlabopatopHas padora s
Ne5 «M3mepenne HanpspKeHNs Ha 1a00paTOPHBIX
Pa3JINYHBIX yYaCTKaX JIEKTPUUECKOM pabot
STV, YUECHHUYECKUX
OTIBITOB
37 | 3aBHCHMOCTH CHIIBI TOKA OT o0opynoBaHue
HanpsOKeHUs. DIEKTPUUECKOe

COIIPOTHBIICHUE TTPOBOTHUKOB. st

EnuHuIps: conpoTUBIeHHUS. 71a00paTOPHBIX
pabort
YUYECHHUYECKUX

OTIBITOB
38 | 3akon Oma juis yyacTka IerH. o0opynoBaHue
st
1a00paTOPHBIX
pabort
YUYCHHUYECKUX

OITBITOB




39

Pacuer conpoTuBiIeHHs TPOBOIHUKOB.
VY nensHoe conporusienue. [Ipumepsr

Ha pacyeT COMPOTHUBIICHUS TPOBOIHHKA,
CHWJIBI TOKA U HATIPSDKEHUS

40 | Peocratsl. JlaboparopHas pabota Ne6 obopynoBaHue
«PerynupoBanue cuibl TOKa
peoCcTaToM». s
1a00paTOPHBIX
pabor
YUCHHUYECKUX
OTIBITOB
41 | JlaboparopHnas pabota No7 «M3mepeHue obopynoBaHue
COIPOTHUBIICHUS TIPOBOIHUKA MTPU TIOMOIIN
amIepMeTpa u BOJIbTMETPay. st
71a00paTOPHBIX
pabor
YUEHUYIECKUX
OIIBITOB
42 | IlocnenoBaTelIbHOE ¥ MApAILICIIEHOS o0opynoBaHue
COCJIMHEHUE MPOBOIHUKOB.
st
71a00paTOPHBIX
pabort
YUCHHUYECKUX
OTIBITOB
43 | Pemienue 3a1a4 1o TeMe:
«[locnenoBarenpHOE U MapaLIEIBHOE
COCIMHEHUE MPOBOJIHUKOBY.
44 | PaboTa 37eKTpUYECKOro TOKa.
45 | MOUIHOCTh AJIEKTPUIECKOTO TOKA. o0opynoBaHue
JlabopaTtopHas padota Ne§ «M3mepenue
MOIIIHOCTH U PaOOTHI TOKA B ANEKTPUUECKOM ns
Jamre». 1a00paTOPHBIX
pabor
YUEHUIECKUX
OTIBITOB
46 | EnuHuna paboThl SJIEKTPHYECKOTO TOKa,
MIpUMEHsIEMbIE Ha MTPaKTUKE.
47 | HarpeBaHue nNpOBOJHHKOB
AIIEKTPHUYECKUM TOKOM. 3aKOH
Jxoyinsa - Jlenna
48 | Konxpencarop obopynoBaHue
st
1a00paTOPHBIX
pabot
YIEHUICCKUX
OTIBITOB
49 | Jlamria HaKaJTUBaHH. JJICKTPHUIECKUE
HarpeBaTeIbHbIC TPUOOPHI.
50 | Kopotkoe 3ambikanue. [InaBkue
MPEOXPaHUTEIH.
51 | IloBTOpeHue TeMBI «DIEKTPUUECKUE

SIBJICHUS.




52 | KonrponbHas padota Ne 5 o teme 1
«DJIEKTPUYECKUE SIBICHUSD.
«[Tomyuenne n3o0paskeHus ¢ TOMOIIb pabot u
coOuparolen JTUH3bD» YUYEHUYECKUX OMBITOB
(Ha 0aze
KOMILIEKTOB TUISt
0r9)
66 | I'ma3 u 3penHmue. 1
[ToBTOPUTENEHO-0000IIAIOIINN YPOK 110 TEME
«CBeTOBbBIC SBJICHUS
67 | KonrposnbHas padota Ne7 o teme 1
«CBETOBbIE SIBIICHUS
IHoBTOpenue (3 4.)
68 [ I[ToBropenue marepuana Gpu3uKu 8 1
KJacca.
69 | Uroroas koHTpoOJbHas paboTa 3a Kypc 1
8 kJacca
70 | AHamu3 UTOrOBOM KOHTPOJIHHON pabOTHI 1
9 kmacc (102uaca)
Hcnoab3oBanue
00opynoBaHusl EHTPa
Ne Tema ypoka Koa-Bo €CTEeCTBEHHOHAYYHOM
n/n 4acoB U
TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEl

«Touka pocray»

3akoHbl B3auMojieicTBUs U ABU:KeHHsI TeJl (30 yacoB)

1. MartepuanbHas Touka. Cucrema 1
oTcYerTa.
2. [lepemenienue 1
3. OnpeneneHne KOOPAMHATHI 1
JBIDKYILETOCS Tea.
4. [Iepemenienue npu NpAMOIMHENHOM 1
pPaBHOMEpPHOM
JIBYDKEHUH.
S. Pemrenne 3amau
6. [IpssmonuHEiTHOE 1
PaBHOYCKOPEHHOE JBHKEHHE.
Yckopenue.
7. CKOpOoCTh MPSAMOJIMHENHOTO 1
pPaBHOYCKOpEHHOTO ABIKeHUs. [ padpuk
CKOpPOCTH
8. Pemenue rpadguueckux 3ama4q 1




9. [Tepemernienue npu 1
MPSIMOJMHEHHOM PaBHOYCKOPEHHOM
JBYOKEHU N
10. [Tepemernienue Tena npu 1
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIKEHUHU 0e3
Ha4yaJIbHOU CKOPOCTH
11. JIaGoparopnas padota Ne 1 1 o0opyaoBaHue ISt
«ccnenoBanne paBHOYCKOPEHHOTO 1a00paTOPHBIX
JBUKEHUS 0€3 Ha4allbHON CKOPOCTH pabor u
YUECHUYIECKUX
OIILITOB
12. Pemenue 3agau 1
13. Kontposbnas padota Ne 1 1
«IIpAMOIMHENHOE NBUKEHUE)
14. OTHOCHUTENHLHOCTD IBUKCHUS. 1
15. HNHeprinaabHbIE CUCTEMBI 1
orcuera. [1epBrIii 3aKk0H
HrroTona
16. Bropoii 3akon HeroToHa 1
17. Tperuii 3akon HeroToHa 1
18. CB0OOIHOE TaZIEHUE TE 1
19. JIBrokeHue Tena, OpOIIeHHOTO 1
BEPTHKAIBHO BBEPX.
HeBecomocTth
20. JIaGoparopHas padora Ne 2 1 o0opyaoBaHue TSt
«3mepeHne yckopeHus 1a00paTOPHBIX
CcBOOOIHOTO ITaZICHUI» pabort u
YUEHUYECKUX
OIIBITOB
21. 3aKOH BCEMUPHOTO TATOTEHUS 1
22. YckopeHrne CBOOOTHOTO TaICHHUS 1
Ha 3eMJie U IpYTuX HEOECHBIX Telax.
23. [IpsimonuHeitHOE U 1
KpUBOJIMHEWHOE BUKEeHHE. [|BIKeHHe
TeNa MO0 OKPY>KHOCTH C TIOCTOSTHHOM TT0
MOJTYITIO
CKOPOCTBIO.
24. Pemenue 3amau 1
25. Nmnynec Tena. 3akoH 1
COXPaHCHHUS UMITYJIbCa
26. PeaktuBHOE nBm>keHne. PakeTsl. 1




27. BoiBoz 3aK0Ha coXpaHEHMs
MEXaHUYECKOW SHEPTUH.
28. Pemenue 3amauy. [loaroroska k
KOHTPOJIbHOH padote Nel
29. Kontponbnas pabora Ne 2
«3aKOHbBI B3aUMOJICUCTBUS U
JIBYDKCHUS TEI»
30. Pabora Hag ommoOkamMu
Mexann4yeckue Koje0aHusl M BOJHbL.3BYK.(16 yacoB)
31. KonebarenbHOE NBIKEHUE. obopynoBaHue VIS
CBoOoaHbIC KOJICOaHUS 1a00paTOPHBIX
pabor u
YUCHHUYECKUX
OTIBITOB
32. BennuuHbl, XapakTepusyrome o0opynoBaHue IUIA
KoJIeOaTenbHOE TBUKCHUE 1a00paTOPHBIX
pador u
YUEHUYIECKUX
OIIBITOB
33. Jlaboparopuas pabota Ne 3 O6opynoBanue st
KHccnenoBaHue 3aBUCUMOCTH 1a00paTOPHBIX
Mepro/ia ¥ 4aCTOThI CBOOOIHBIX pabort u
KOJIeOaHUW MasiTHUKA OT JIJTHHBI YYCHHUYECKUX OIBITOB
€ro HUTU>> (ma Oaze
KOMILJICKTOB ISt
oro)
34. 3aryxaroiye KojaeoaHusl.
BrinyxaeHHble KoeOaHusl.
35. Pe3onanc.
36. Pacnipoctpanenue konebanuii B
cpene. BonHsl.
37. Jlnuna BosHbl. CKOPOCTH
pactpocTpaHeHHs BOJH.
38. Pemenue 3amau.
39. HcTounuky 3ByKa. 3ByKOBbBIE o0opynoBaHue TUIs
KoJieOaHus 1a00paTOPHBIX
pabort u
YUEHUYIECKUX
OTIBITOB
40. BricoTa, [TeMOp] 1 rpOMKOCTh
3ByKa
41. Pacnipoctpanenue 3ByKa. o0opynoBaHue JUTS
3BYKOBBIE BOJHBI 1a00paTOPHBIX
pabort u
YUEHUYECKUX OMBITOB




42.

Pemenue 3agau. Ilonroroska k
KOHTPOJIbHOHM paboTe Ne3.

43. Konrpomnsnas padora Ne 3
«MexaHunueckue KojaebaHus u
BOJIHBI. 3BYK»
44, Pabora Hajg ommbOkamu.
45. OtpakeHue 3ByKa. 3ByKOBOM
pEe30HaHC.
46. 3amuTa MUHU-TIPOEKTOB I10 TEME
«MexaHunueckue KojaebaHus u
BOJIHBI. 3BYK»
DJIeKTPOMarHuTHoe mnoJie (20 yacoB)
47. MaruauTHoe nosie obopynoBaHue JUISL
1a00paTOPHBIX
pabort u
YU4EHUYECKUX
OIIBITOB
48. HampaBsnenue Toka u
HallpaBJICHUE JIMHUMI €T0
MarHMTHOTO OIS
49, OOHapyXeHHne MarHUTHOTO IOJIst
110 €T0 ACUCTBUIO HA
anekTpuyeckuit Tok. [IpaBuio
JIEBOM PYKH.
50. Wuaykiust MarHUTHOTO TIOJIS.
MarHuTHsbIN OTOK
51. Pemenue 3anay.
52. SIBneHune ANeKTpOMarHuTHOM O6opynoBanue TUTSt
WHIYKIINH JIEMOHCTpAIIHiA
53. JlaGopatopHas pabota Ne 4 o0opyoBaHue U1
«3yueHue sIBICHUS 71a00paTOPHBIX
ANEKTPOMArHUTHOM WHITYKITHI) paboT u
YUEHUIECKUX
OTIBITOB
o4, Hanpasnenne nHIyKIMOHHOTO
toka. [Ipasuiio Jlenua.
55. SIBneHre caMOMHIYKITHH.
56. [Tony4yenue u nepenayda
HEPEMEHHOTO JIEKTPUIECKOTO
Toka. Tpanchopmarop
o7, DIIEKTPOMAarHUTHOE IOJIE.

SHCKTPOMaFHI/ITHLIC BOJIHBI




58.

KonebaTenbHbII KOHTYP.
[Tony4yeHne 3eKTPOMarHUTHBIX
KoseOaHuit

59. [TpuHIUIBI paAMOCBSI3U U
TEJEeBUICHUS.
60. DJIeKTpOMarHuTHas pupoa
CBeTa.
61. [Tpenomnenue crera. obopynoBaHue TUTSt
Pu3NYECKUN CMBICI II0OKA3aTelIs 71a00paTOPHBIX
npenomiieHus. Jucnepcus pabor u
YUCHHUUYECKUX
OTIBITOB
62. IIBeTa Tem.
63. THUIBI ONTUYECKUX CIIEKTPOB.
64. [Tornouienue u uCIycKaHue
CBETa aTOMaMH.
65. [Tornomenue u UCIycKaHue
cBeta aromamu. [Iponcxoxaenue
JINHENYaThIX
CIIEKTPOB.
66. KoHnTtponbHas padota No4 «
DIIEKTPOMArHUTHOE TOJIeH»
Ctpoenue atoma u aToMHOT0 siipa (20 yacos)
67. PamnoakrtuBHOCTE. MOnenu
aTOMOB
68. PangroakTuBHBIE pEBpAIICHNUS
aTOMHBIX sJIEp.
69. DKCrepUMEHTAIbHbIE METObI KomnbrorepHoe
UCCIIEIOBaHMSI YacTHII. o0opy0oBaHue
70. Pemenue 3ana4 no teme
«PanroakTUBHBIE TIPEBPALICHUS
aTOMHBIX sIJIEP»
71. OTkpeITHE IPOTOHA U HEMUTPOHA.
72. CocraB aToMHOTO sifpa. SnepHbie
CHJIBI.
73. Oneprus cBs3u. Jledexr macc.
74, Henenue saep ypana. [lennas
peaKius.
75. JlaGopatopHas padota Ne 5
«M3ydeHue neneHus sipa aToma
ypana 1o ¢otorpaduu TpeKoB»
76. SAnepHslii peakTop. KomnerorepHoe
[IpeobpazoBanne BHyTpEeHHEN o0opynoBaHue

SHEPTHUU aTOMHBIX AJCP B




AIIEKTPUYECKYIO SHEPTHUIO.
ATOMHasi SHEpreTuKa

77. Buonornyeckoe neiicteue
paauanuu. 3aKoH
palMOaKTUBHOTO pacraja
78. TepmosinepHas peakius
79. Pemenue 3anau. [loaroroBka k
KOHTPOJIbHOH paboTe Ne3.
«CTpoeHne aroMa 1 aTOMHOTO
SIIpa»
80. Konrpomnsnas padora Ne 5
«CTpoeHue aToMa ¥ aTOMHOTO
Ipay
81. Pabora Hag ommbOkamu.
82. Pewmenue 3amauy. [loaroroska k
UTOTOBOW KOHTPOJIbHOH padore.
83. Pemenwue 3amau. [ToaroroBka
UTOTOBOM KOHTPOJILHOM padoTe.
84. Pemenue 3amau. [ToaroroBka k
UTOTOBOW KOHTPOJILHOM padoTe.
8b. HroroBasi KoHTpoOIbHAs paboTa
86. Pabora Hag ommbOkamu.
Ctpoenune Bcesiennoii (7 yacon)
87. Cocra, cTpoeHHE U KommbrorepHoe
npoucxoxaenrne ConHeyHon o0opyoBaHue
CUCTEMBI
88. bonbume manerst CoaHEUHOM KomnerotepHoe
CUCTEMBI o0opyioBaHue
89. Maueie Tena ComHeyHON Kommnbroteproe
CUCTEMBI 00opy0BaHue
90. CtpoeHue, U3TyICHHE U KommerotepHoe
sBomtonust CoJHIIA U 3BE3]T o0opy0oBaHue
91. CrpoeHnue u 3BOJIIOIUS KomneroTepHoe
Bcenennoii o0opyioBaHue
92. [ToBTOpenue no reme «CTpoeHue KomnbrorepHoe
Bcenennoin» obopynoBaHue
93. 3aKIIIOYUTEIHHOE 3aHATHUE 110 Kommbproteproe
teme «CtpoeHue BeeneHHo» obopynoBaHue
94.-102 HroroBoe moBTOpEeHME 3a KypC

¢buzuku 7-9 kimaccos
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