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IHosicHuTeIbHAA 3aNIHCKA

Pabouas nporpamma no ¢u3uke Ha YpOBHE OCHOBHOTO 001ero 00pa3oBaHUs COCTaBJIeHA Ha
OCHOBE TMIOJIOKCHH M TpPeOOBaHWM K pe3yibTaraM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOM
MPOrpaMMbl, MpeJCTaBlIeHHbIX B DenepalibHOM TOCYIapCTBEHHOM OOpa30BaTEeIbHOM CTaHAApTe
OCHOBHOTO 0011eT0 00pa30BaHus, YTBEPKICHHOTO MPUKa30M MUHHUCTEPCTBA 00pa30BaHUs U HAYKH
P® Ne 287 or 31.05.2021, c¢ yuerom IlpumepHoii mnporpammsl BocnuTaHusi, OCHOBHOMH
obpazoBarensHoil mporpammbel MKOY PoxaecrBenckoit COILl ocHoBHOro 001mero odpazoBaHus,
pUMEpHO paboueld mporpammbl MHCTHUTyTa cTpaTeruu pa3BUTHS 00pa3oBaHus Poccuiickoit
Axanemun oOpazoBanuss M, 2022 W OpHEHTHpOBaHA Ha pealu3alMi0 B IIEHTpe 00pa3oBaHUs
€CTeCTBEHHOHAy4YHOU HampaBiieHHocTel «Touka pocTa» y OOydarouuxcsi €CTeCTBEHHOHAay4HOM
IpPaMOTHOCTH, (OPMHUPOBAHUS KPUTUYECKOTO M KPEATUBHOTO MBINUICHUS, COBEPIICHCTBOBAHUS
HABBIKOB €CTECTBEHHOHAYYHON HANpaBICHHOCTH, a TAKXKe JJIsl MPAKTUYECKON oTpaboTKu y4eOHOro
MaTepuaia 1o yuyeOoHbIM npeameram « Pu3ukay.

Ha 6a3e uentpa «Touka pocta» obecrieunBaeTcs peaan3anus 00pa3oBaTENbHBIX MPOTpaMm
€CTECTBEHHOHAYyYHOW M TEXHOJOTMYECKOW HalpaBlI€HHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMU 3aKOHOIATENbCTBA B c(hepe 00pa3oBaHus U ¢ YIETOM pekoMeHaanuii deaepaibHOro
oreparopa yueoHoro npeamera «Dusukay. O6pazoBaTenbHast IporpaMma Mo3BOJSET HHTETPUPOBATH
pealinzyemMble 3/1eCh MOJIXO0/Ibl, CTPYKTYPY U COJIepKaHHe MIPH OpraHu3aluu o0yuyeHus: XuMuu B 8—9
KJIaccaX, BBICTPOCHHOM Ha 06a3e J11000ro u3 JOCTYMHBIX yueOHO-MeToandeckux komiiekcoB (Y MK).

Hcnonbs3oBanue o0opynoBaHus 1eHTpa «Touka pocTa» M03BOJISET CO34aTh YCIOBHUS:

- JUTsl pacIIUPEHUS COAEePIKAHUS IKOIBHOTO (pru3ndeckoro o0pa3oBaHus;

- JUTS TIOBBIIIICHUS TTO3HABATEIHHON aKTUBHOCTH O0YYAIOIIUXCS B €CTECTBEHHOHAYYHOU 001acTH;

- IS pa3BUTHSI IMYHOCTU peOeHKa B IIpoliecce 00yueHus Gu3mKe, ero crocooHocrei, hopmMupoBaHus
U yJIOBJIETBOPEHHUS COIIMAIbHO 3HAYUMbIX HHTEPECOB U MOTPEOHOCTEH;

- Juid paboThl ¢ OJapEHHBIMU IIKOJIBHUKAMH, OPraHU3allMi UX Pa3BUTHS B Pa3IMYHBIX 001aCTAX
00pa30BaTeNbHOM, TBOPUECKOH 1€ATEIHHOCTH.

[Tpumensst nudpossle mabopaTopuM Ha Ypokax (DU3MKM, ydallMecs CMOTYT BBIOJHHUTD
MHO>KECTBO JJAOOPaTOPHBIX pabOT U 3KCIIEPUMEHTOB IO MPOrpaMMe OCHOBHOM IIKOJIBI.
HopmaruBHas 6aza
1. ®enepanpubiit 3akoH oT 29 .12 2012 Ne 273-®3 (pex . ot 31 .07 .2020) «O6 obOpazoBaHuu B
Poccuiickoii denepanun»

2. [Macniopt HanmoHanpHOTO MpoekTa «O0pa3zoBanue» (yTB. npesuanymom Cosera nipu [Ipesunenre
P® no crparernueckoMy pa3BUTHIO U HAIIMOHAJIBHBIM MPOEKTaM, POTOKoI oT 24 .12 .2018 Ne 16).
3. 'ocynapctBenHas nporpamMma Poccuiickoit @enepanuu «Pa3sutre o0pazoBaHus» (yTBepxkKaeHa
nocranoBieHueM [Ipasutenscta PO ot 26 .12.2022

B o6pazoBatensHOi mporpamme (manee - OI) mpeacTaBiieHbl CIenyIOIne pa3aeibl:

®dusnka 1 GU3NIECKHUE METO/IbI U3YUEHUS IPUPOJIBI

MexaHnn4eckue sIBICHUS

MornexyssipHas pU3UKa U TEPMOIMHAMHKA

DneKTpoAHaMUKa (IEKTPUUYECKHE, MATHUTHBIE U CBETOBBIE SIBJICHUS)

KBanToBas ¢uzuka.

Crpoenue u 3BomtonMs Beenennoi

OmHUM W3 OCHOBHBIX TPHHIUIOB ITOCTPOCHUS TPOTPAMMBI SIBIISIETCSI TPUHIIAIT JIOCTYITHOCTH.
DKcliepUMEHTaIbHbIE JaHHbIe, TMOJTYYE€HHbIE YYallMMHUCSA TPH BbIMOJIHEHUH KOJIWYECTBEHHBIX
OTBITOB, MO3BOJIAIOT YYalIUMCS CAMOCTOSATEIBHO JEJIaTh BBIBOJIbI, BBIABISATH 3aKOHOMEPHOCTH.
[Toxxomapl, 3aJI0)KEHHBIE B COZEpKAHWE MPOTPaMMbl Kypca, CO3/al0T HEOOXOAMMBIE YCIOBHS IS
CUCTEMHOIO YCBOCHHS YYallUMHUCS OCHOB HayKu, Ui oOecredyeHHus pa3BUBAIOLIETO MU
BOCIIUTBIBAIOIIETO BO3JICHCTBUS O0YUECHHUS HA TUYHOCTD y4aIerocs.

dopmupyemble 3HaHUS JODKHBI CTaTh OCHOBOM CHCTEMBbI YOEKICHHH IIKOIbHHMKA, IIEHTPAIbHBIM
SAIPOM €r0 HAYYHOTO MUPOBO33PECHHUS.

Onucanne MaTepHAIbHO-TEXHUYECKOW 0a3pl 1eHTpa «Todka pocTay, HCIOIB3YEMOTO s
peanuzanu  00pa3oBaTeIbHBIX MpOrpaMM B paMkax mpenonaBanus ¢usuku: [udposas
(kommbroTepHast) madoparopus (LJI), mporpammHo-anmapaTHbIi KOMIUIEKC, JaTYNKOBAsT CUCTEMa —
KOMIUIEKT Y4eOHOTro 000pynOBaHMs, BKIIOYAIOMIMKA HM3MEPUTEIbHBIN OJIOK, MHTEepdeiic KOToporo



MO3BOJISIET  O0eCleyrBaTh CBSI3b C MEPCOHAIBHBIM  KOMIBIOTEPOM, H Ha0Op JaTUYMKOB,
PETUCTPUPYIOMIUX 3HAYCHUS PA3TUYHBIX (PU3MUECKUX BEIUYUH.

JlaTuuk TemuepaTypsl INIATUHOBBIN — IPOCTOW U HAAEKHBIA JaTYMK, IIPEIHAZHAYCH I U3MEPECHUS
TEeMIIEpaTypbl B BOJHBIX PACTBOPAX M B Ta30BBIX cpenax. MimeeT pa3nuuHblil Auana3oH U3MEpEeHu OT
—40 no +180 ~C. TexHnveckne XapaKTepUCTHKH TaTYMKA yKa3aHbl B MHCTPYKIIUHU IO SKCILTyaTalllu.
JlaTuuk TemmepaTypbl TEpMOMNapHBIM MpeaHa3HayeH g u3MepeHus: temmepatyp ao 900 °C.
Vcnonp3yeTcst py BBIOJIHEHHH Pa0OT, CBA3aHHBIX ¢ H3MEPEHHEM TEMIIEPATyp MJIaMEHH, ITaBICHHS
U Pa3JI0KEHHUSI BEIIECTB.

Hatuuk pH npenHasHaueH s U3MEPEHUs BOJOPOAHOro mokaszatens (pH) BOJHBIX pacTBOpOB B
Pa3IMYHBIX UCCIIETOBAHUIX O0BEKTOB OKPYKAIOIIEH CPeIbl.

JlaTuuk SIEKTPONPOBOAHOCTH IPEAHA3HAUEH JJIsl M3MEPEHMs] YAEIBHOM 3JIEKTPOIPOBOAHOCTH
KUJKOCTEH, B TOM YHCIE W BOJHBIX PAacTBOPOB BewIeCTB. lIpumeHsieTcs Nmpu U3yYEHHH TEOPUU
ANEKTPOIUTUYECKON TUCCOLMALINH, XapAKTEPUCTHK BOJHBIX PAaCTBOPOB

Muxkpockon 1uppoBoi npeaHazHadeH it U3y4eHus: OpMbl KPUCTAILIIOB U HAOIIOIEHUS 32 POCTOM
KpUCTAJIJIOB.

OOpazoBatenbHas mporpamMma MO3BOJIIET MHTETPUPOBATH pPeaTr3yeMble MOJXOJbI, CTPYKTYPY H
coJiepKaHue TP OpraHu3anuu ooydeHus: pusuke B /—9 kiiaccax, BRICTPOEHHOM Ha 0a3e J1iro60oro u3
JOCTYMHBIX yueOHOMETOANYECKUX KomIuiekcoB (YMK).

[UIAHUPYEMBIE PE3YJIbTATHI OCBOEHHNS VUEBHOI'O IIPEJMETA «DU3UKA» B
OCHOBHOI LIKOJIE

N3yuenne pu3nku B OCHOBHOM IIKOJIE HAMPABICHO HA JOCTHXKEHHE OOYYArOIIUMUCS JTUYHOCTHBIX,
MCTAIIPCIAMCTHBIX U ITPECAMCTHBIX pe3ynBTaTOB OCBOCHUA y‘IeﬁHOFO npeameTa .

JIN4YHOCTHBIE Pe3yJIbTAThI
OOyyaromuiicss MOTYYUT BO3MOXHOCTH JUIsl (POPMHUPOBAHUS CHEAYIOIIMX JHUYHOCTHBIX
pe3yabTaToOB:

* pa3BUTHE IIO3HABATENIBHBIX HMHTEPECOB, MHTEIUIEKTYaJIbHbIX MW  TBOPYECKHX
CIIOCOOHOCTENH;

* yO0exXJIEHHOCTh B BO3MOXKHOCTH IMO3HAHMS HPUPOJBI, B HEOOXOIMMOCTH Pa3yMHOIO
WCIIOJIb30BaHUsl JOCTM)KEHWH HAyKM W TEXHOJIOTMH U1 AAJbHEHIIEr0 pa3BUTHUSA
4eJI0BEYECKOro OO0IEeCTBa, YBa)KEHHE K TBOPLIAM HAYKH M TE€XHUKH, OTHOLIEHHE K
(du3uKe KaK K 3JIEMEHTY 00IIeueI0oBEeUYeCKOi KyIbTypHI;

*  CaMOCTOSITEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUHN U MPAKTUYECKUX YMEHUM;

* TOTOBHOCTb K BBIOOPY JKM3HEHHOTO HYTH B COOTBETCTBUHM C COOCTBEHHBIMHU
MHTEPECAMU U BO3MOXHOCTSIMU;

e MoTHBalUs  oOpa3oBaTeNbHOW  JEATEIBHOCTM  HAa  OCHOBE  JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/1a;

* (opMupoBaHHE HEHHOCTHOTO OTHOMICHHUS JAPYI K JPYry, K YUUTEN0, K aBTOpaM
OTKPBITUH U N300peTEeHN, K pe3yibTaTaM 00yueHHs.

MeTtanpeamMeTHbie pe3yJIbTaThI
OOyyaromuiicss TOTYYUT BO3ZMOKHOCTh JUIsl (POPMUPOBAHUS CIEAYIOLUIUX METanpeAMETHbIX
pe3yabTaToB:

* OBJIQJICHHE HAaBBIKAMH  CAMOCTOSITEILHOTO  IMPHOOPETEHUSI HOBBIX  3HaHUIA,
OpraHu3aiui  y4yeOHOM JEATeNbHOCTH, TIIOCTAaHOBKM LeJNed, IJIaHWPOBAHMUS,
CaMOKOHTPOJISI M OLEHKU PE3YyJIbTaTOB CBOEH JNEATEIBHOCTH, YMEHUAMHU MPEIBUIEThH
BO3MO>KHBIE PE3YJIbTAaThl CBOUX JIEHCTBUM;

* I[IOHMMaHHE pa3IMYuil MeXAy HUCXOAHbIMU (akTaMHd U THUIOTE3aMU I UX
OOBSICHEHUS, TEOPETHMUECKUMH MOJEISAMU M peallbHBIMH OOBEKTaMM, OBJIaJICHUE
YHHUBEPCAJIbHBIMU Y4€OHBIMU JEHCTBUSIMHM Ha MpUMeEpax TMIOTE3 s OObACHEHMS
U3BECTHBIX (DAKTOB M HKCIEPUMEHTAIBHOM IPOBEPKH BBIIBUIAEMBIX THUIIOTE3,
pa3pabOTKU TEOPETUUECKUX MOJIEIEeH TPOLIECCOB WM SIBJICHUM;

* (opMupoBaHMEe yMEHHIl BOCIpPUHMMATh, IepepadaTblBaTh M  IPEABABIATH
UH(POPMALIMIO B CIOBECHOM, 00pa3HOM, CUMBOJIIMYECKOH (hopMax, aHAIM3UPOBATH U
nepepadarbiBaTh MONTYYEHHYIO MH(QOPMALUIO B COOTBETCTBUHM C IMOCTaBIEHHBIMU
3a/1a4aMHM, BBIJIEJISITH OCHOBHOE COJIEP)KaHNUE MPOUYUTAHHOIO TEKCTA, HAXOAUTh B HEM
OTBETHI Ha ITOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;



* IpHUOOpETEHHUE OMbITa CAaMOCTOSATEFHOTO TIOMCKA, aHAIM3a U 0TOOpa MHPOPMALIUU C
UCTIOJIb30BAaHUEM PA3IMYHBIX UCTOUHHUKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJIOTHN
JUISl peILICHHs TIO3HABATENIBHBIX 3371a4;

*  pa3BUTHE MOHOJOTMYECKOW M TUAIIOTUYECKON pedH, YMEHHUs BhIPaKaTh CBOU MBICIH,
CHOCOOHOCTH BBICITYIIMBATH COOECETHUKA, TOHUMATh €r0 TOYKY 3PEHHUs, IPU3HABATH
IPaBO APYIOro 4ejaoBeKa Ha MHOE MHEHHE;

* OCBOGHHE TPHEMOB JCHCTBHMII B HECTAHIAPTHBIX CHUTYalUsX, OBJIA/ICHHE
IBPUCTHYECKUMH METOJJaMH PELICHUS TPooIIeMm;

* hopmupoBanue ymeHuil paboTaTh B TPYIIE C BHIMOJIHEHUEM PA3JIMYHBIX COIHMATBHBIX
PO, MPEACTaBIATh M OTCTAMBATH CBOW B3TJISIIBI M YOCKICHHUSI, BECTH JTUCKYCCHIO.

PeryasituBubie YY /|
OOyuarouuiics MOIXYYUT BO3MOKHOCTb Ul (OPMHUPOBAHUS CIEIYIOIIUX PEryISATUBHBIX

YV
1.

Ymenue camocmosimenvno onpedensime yeau obyueHus, cmasumo u Qopmyauposams

HO8ble 3a0ayl 8 yqé6€ U NO3HABAMENLHOL OeﬂmeﬂbHocmu, paseueantb MOmuesbl U UHmMepeCsl ceoell

no3HasamenbHou 0esmenibHOCmU.
OO0yyaromuiics CMOXeT:

2.

aHAJIM3UpPOBaTh CYLIECTBYIOIIME M IJJaHUPOBaTh Oyxayuue oOpa3oBaTelbHbIE
pe3yibTaThl;

UICHTH(PHUIIMPOBATH COOCTBEHHBIC MPOOIIEMBI U ONIPEICIATH IIIaBHYIO MIPOOIIEMY;

BBIJIBUTATh BEPCUU PEIICHUs MPOOJIeMBbl, (POPMYINPOBATh THIIOTE3BI, NMPEIBOCXUIIATH
KOHEYHBIN pe3ysbTarT;

CTaBUTH LI€JTIb JIEATEIHHOCTH HA OCHOBE OINpPEAeNEHHONW MPOOJIEMbl U CYIIECTBYIOIIUX
BO3MOXKHOCTEH;

dbopmynupoBaTh y4eOHBIC 3aJaydl KakK IIard JIOCTHKEHUS TIOCTABJIICHHOW II€JIH
JIEATEIIbHOCTH;

000CHOBBIBATh HEJICBBIC OPUCHTUPBI U ITPUOPUTETHI CCHIJIKAMH Ha IEHHOCTH, YKAa3bIBasAd U
000CHOBBIBas JIOTUYCCKYTO TOCIIECAOBATCIIbHOCTD IIAaroB.

Ymenue camocmossmenvuo nianuposams nymu ooCcmudICeHUs L;efzeﬁ, 6 Mmom uucne

anrbmepHamusHvle, 0CO3HAHHO blOUpamb Haubolee dPpexmusHvle cnocodvl peueHus YUeOHbIX U
NO3HABAMENbHBIX 3A0aH.
OO0y4aroIIHIiCs CMOXKET:

3.

KOHMpOJ/lb

ONpeAensaTh HeoOxonumoe(ble) JeHCTBUE(s)) B COOTBETCTBUM € Yy4eOHOM U

MO03HABATEJIbHOM 337]auaMU M COCTABJIATH aJITOPUTM €Tr0(MX ) BHINOIHEHHUS;

00OCHOBBIBaTh M OCYIIECTBIATH BbIOOp Haubosee 3(pPeKTUBHBIX CHOCOOOB pelIeHUs

y4eOHBIX U M03HABaTEIbHbBIX 33j1ay;

OTIpPENIeNIATH/HaX0IUTh, B TOM 4YHCIE W3 TPEAJIOKCHHBIX BapHUaHTOB, YCIOBHUS IS

BBITNIOJTHEHUs Y4eOHOM 1 MO3HABaTEJIbHOM 3a1a4;

BBICTPAaWBaTh JKW3HEHHBIE IUIAHBI HAa KPAaTKOCPOYHOE Oyayliee (3asiBIATH IIETICBBIE

OpPHEHTHPBI, CTAaBUTh aJCKBATHBIC MM 3aJa4d M TpeIyiaratbh ACWCTBUS, YKa3blBas U

000CHOBBIBaS JIOTHYECKYIO TOCIIEI0BATEILHOCTD I11AaTroOB);

BBIOMPATh W3 MPEUIOKEHHBIX BAPHAHTOB M CAMOCTOSITEIIEHO UCKATh

CpeACTBa/pecypcChl Ui PELICHUs 3aaui/TI0CTHKEHNS LEIIH;

COCTABJIATH IJIAH peIIeHHs MPOOIeMbl (BBIIIOTHEHUS IPOEKTA, POBEICHHS

MCCIIEI0BAHUS);

OIpeIeNIATh MOTEHIHAIbHBIE 3aTPYAHEHUS NPU pelleHHH Y4eOHON M MO3HaBaTeIbHOM

3aJa4ui ¥ HaXOAUTh CPE/ICTBA JUIsl UX YCTPAHEHUS;

OIUCBIBATh CBOM OMBIT, 0(OPMIISAS €ro AJIS IepeJadn IPYTUM JIFOSM B BUJIE TEXHOJIOTUU

peLIeHHs] TPAKTUYECKHX 3a/1a4 ONpeAeIEHHOTO Kilacca,

IUIAHUPOBaTh M  KOPPEKTUPOBAaTh CBOIO HMHIMBHAYaJIbHYIO  00pa30BaTENbHYIO

TPaEKTOPHIO.

Ymenue coomnocumo ceou Oelcmeus ¢ niaHupyemoviMu pe3yibmamamu, OCyWecmenims
ceoell OesimenbHoCmuU 8 npoyecce OOCMUNCEHUs pe3yIbmamd, Onpeoensimsb ChocoObl

Oelicmsull 8 pamKax NpeodioNHCeHHbIX YCA08ULL U MPebOo8aHUL, KOPPEKMUPOBAMb C80U OeliCmaUus 8
COOMBEemMcmaul ¢ U3MEHIIOWeNCs CUmyayuel.
OOyJaromuiicss CMOJKeT:



OTIPEEIIATH COBMECTHO C MEJAaroroM U CBEPCTHUKAMH KPUTEPHUH TUIAHUPYEMBIX PE3YJIbTaTOB
1 KPUTEPUH OLICHKH CBOCH y4eOHOM JIeATEIIbHOCTH;

® CHCTEMaTH3UPOBATh (B TOM YHCJIC BHIOMPATH MPHOPHUTETHBIC) KPUTCPUH TUIAHUPYEMBIX
pe3yJbTATOB U OIICHKU CBOCH JCSITEILHOCTH;

* oTOMpaTh MHCTPYMEHTBHI JUIS OICHUBAHUS CBOCH JCATCIIBHOCTH, OCYIIECTBIISATh
CaMOKOHTPOJIb CBOCH JCSITEILHOCTH B PaMKaX MPEIJI0KEHHBIX YCIOBUH U TPEOOBAHHIA,

* OIICHHBATh CBOIO JACSITEIHLHOCTH, APTYMEHTHPYS MIPUUUHBI JOCTHKCHUS WU OTCYTCTBHS
IUTAHUPYEMOT'O pe3y/IbTaTa;

* HaxOIUTh JOCTATOYHBIC CPEACTBA JII  BBINOJHCHUS YYEOHBIX JCHCTBUH B
W3MCHSIOIICHCS CUTYAIIUHU W/WIIA TIPU OTCYTCTBUH ILUIAHUPYEMOTO PE3yIIbTaTa;

* paboTas 10 CBOEMY IUIaHy, BHOCHTh KOPPEKTHUBBI B TEKYIIYIO JICATSIBHOCTh Ha OCHOBE
aHaJIM3a M3MCHCHUH CHUTyallud IS IOJYYCHHS 3aIUIAaHHPOBAHHBIX XapaKTEPUCTHK
IPOAYKTa/pe3ynbTara;

® YCTaHaBIMBATh CBSI3b MEXKAY IOJIYUCHHBIMH XapaKTEPUCTHKAMH TIPOJIYKTa |
XapaKTePUCTHKAaMHU Tpolecca JCITCIBHOCTH M IO 3aBEPIICHUU JIEITEIbHOCTH
npeaiaraTh HW3MEHCHHE XapaKTePUCTHK Ipolecca i IMOJYYCHHUS YIIYYIISHHBIX
XapaKTePUCTHK MPOAYKTA;

® CBEpATh CBOWM JICWCTBHS C IICIBI0 M TPH HEOOXOJAMMOCTH HCIPABISATH ONIMOKH
CaMOCTOSTENBHO.

4. Vmenue oyenusamv npasuIbHOCMb BbINOJHEHUS Y4eOHOU 3adauu, CcoOCMEEeHHble
B03MOICHOCIU €€ peuleHUsL.
OOyJaronuiicss CMOXKET:

*  OmpenessaTh KPUTCPUH MPABUIHBHOCTH (KOPPEKTHOCTH) BBITIOJNHEHUS yIeOHOM 3a1a4u;

* AHAIM3UPOBATH K 00OCHOBHIBATH MPUMEHEHUE COOTBETCTBYIOMIETO HHCTPYMEHTAPHUS IS
BBITIOJIHEHHS YIEOHOMU 3a/1a4u;

* cBOOOJHO MOJB30BATHCS BHIPAOOTAHHBIMU KPUTEPHSIMH OIICHKH U CAMOOIIEHKH, UCXOIs
U3 LM U UMEIOLTNXCS CPENICTB, pa3udasi pe3ylbTaT U CocoObl IeHCTBUM;

® OLCHHUBATL MPOAYKT CBOEH JACATCIIBHOCTH 110 3aJaHHBbIM W/MIM  CaMOCTOSITEILHO
OHpGHGJ’IéHHLIM KpUTCPUAM B COOTBCTCTBHU C LCIIBIO JCATCIbHOCTH,

* 00O0CHOBBIBaTh JOCTHKUMOCTb II€JTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

* (uUKCHUpOBaTh W  aAHAIU3UPOBATh JIMHAMHKY COOCTBEHHBIX  00pa30BaTEIIbHBIX
pe3yJIbTaTOB.
5. Braoenue OCHO6AMU CAMOKOHRmMPO.JiAl, camooyerHKu, NPUHAMUA pemeHuﬁ u
0CYWecmeieHUsi 0CO3HAHHO20 8bl00PA 8 Y4eOHOU U NO3HABAMENbHOU OesiIMeNlbHOCMU.
OO0yyaromuiics CMOXKeT:
* Ha0MI0JaTh U AaHATU3UPOBATH COOCTBEHHYIO YUSOHYIO U MMO3HABATEIILHYIO JIESITEIBHOCTh
U JCSATENHHOCTD IPYTUX 00yUYaIOIIMXCS B MPOIECCE B3AMMOIIPOBEPKH;

® COOTHOCUTH PCaJIbHBIC u IJIaHUPYCMBIC PE3YyIbTaThL HHI[HBH,Z[yaJ'ILHDfI
06pa3OBaTCHBHOﬁ JACATCIIBHOCTH U AC€JIaTh BBIBOJBI,

* MPUHUMATh PEIICHHUE B YIeOHOW CUTYyallMy U HECTH 32 HETO OTBETCTBEHHOCTb,
®  CaMOCTOATEIBHO ONPENCIATh MPUYMHBI CBOETO ycCIlieXa WM HEycleXa W HaXOJIUTh
CIIOCOOBI BBIX0JIa U3 CUTYAIlUH HEYCIeXa;
® PpETPOCHEKTHUBHO OIpEAesaTh, KaKue ACHCTBHS MO PEIICHUI0 Y4eOHOW 3aladyul HIn
mapaMeTpsl ITHX JCHCTBUI MPUBETH K TOIYyYEHUIO HMEIOIIETOCs NPOAYKTa ydeOHOU
JIESITCIIBHOCTH;
* JIEMOHCTPUPOBATH TPUEMBI PETYIAIMH TMCUXO(DU3HOTOTHUECKUX/IMOIIMOHAIBHBIX
COCTOSHUM 1l JNOCTIbKEHUs dJ(dekra yCrnoKoeHus (yCTpaHEHHsS SMOIMOHATBHON
HanpsKEHHOCTH), 3¢ dexTa BoccTaHOBIEHUS (OCIA0JICHHUS TPOSBICHUNA YTOMJICHUS),
addekra akTuBH3aKH (TTOBBIIICHHSI ICUXO()U3UOTOTUIECKON PEAKTUBHOCTH).
ITo3naBartenbHbie YY /|
OOy4aromuiicst OJYYUT BO3MOXKHOCTH Jisi (DOPMUPOBAHUS CIEIYIOIIUX MMO3HABATEIHHBIX
YV/I.
1.  Vwmenue onpedensme nonsamus, cozoasams 0600ueHUs:, YCMaAHABIUBAMD
aumanozuy, KIACCUGuUYUpo8amv, CaAMOCMOSMENbHO BbIOUPAMb OCHOBAHUS U Kpumepuu Ojisl
Kaaccuurayuy, — yCmaHaeiueams — NPUYUHHO-CIEOCEEHHbIe  C8A3U,  CIMPOUMb  J102UYECKOe
paccysicoerue, yMo3akioyeHue (UHOYKMuUsHoe, O0edYKMuUuHoe, N0 AHAlo2UU) U O0elamb 6bl800blL.



OOy4Jaromuiicss CMOXKET:

*  1moaOHupaTh CIOBA, COMOAYMHEHHBIC KITIFOUEBOMY CJIOBY, OIPECIISIONINE €r0 MPU3HAKU U
CBOIICTBa;
* BBICTpaWBaThb JIOTHYECKYIO I[EMOYKY, COCTOAIIYID K3 KIIOUEBOTO CJoBa U
COMOAYMHEHHBIX €MY CJIOB;
*  BBICATH OOIIMHA NpPHU3HAK JABYX WM HECKOJIbKHUX MPEAMETOB, WIH SIBICHUN H
OOBSACHATH UX CXOJICTBO;
* Oo0BeIMHATH MpPEAMETHl U SBICHUS B TPYNIbl [0 ONpEAeNEHHBIM IpPU3HAKAM,
CpaBHUBATh, KJIaCCU()UIIUPOBATH U 0000IIATh (PAKTHI U SBICHUS;
*  BBIICIITH SIBJICHUE U3 OOIIETO psija IPYruX sSBICHUMN;
*  OmpeaensiTh 00CTOATENHCTBA, KOTOPBIC IPEIICCTBOBAIN BOSHUKHOBEHUIO CBSI3U MEKITY
SBJICHUSIMU, U3 3TUX 0OCTOSITENBCTB BBIJCIATH ONPEICISIONINE,CIOCOOHBIE ObITh MPUUMHOMN
JAHHOTO SIBJICHUS, BBIABIISATH IPUYUHBI U CIICACTBUS SIBICHUM;
®  CTPOWTH pacCyXIEHHUE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSIM U OT YaCTHBIX
SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
®*  CTPOWTH pacCyXJICHHE Ha OCHOBE CPABHCHWSI MMPEJAMETOB U SIBIICHUHN, BBIICIISSI PH 3TOM
oO11e Npu3HaKy;
*  y3jaraTh NONY4YEHHYI0 HH(OpMALMIO, WHTEPHpEeTHpys €€ B KOHTEKCTE periaeMoin
3a/1a4u;
®  CaMOCTOATENBHO YKa3bIBaTh HAa HH(OPMAINIO, HY)KIAIOIIYIOCS B IPOBEPKE, NPEAIaraTh
Y TIPUMEHSATH CIIOCO0 MPOBEPKH JJOCTOBEPHOCTH HH(OPMAIIHH;
*  BepOanM30BaTh SMOIMOHATIBHOE BIIEYATIICHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;
®* OOBSCHATH SBIICHUS, IMIPOLIECCHI, CBSI3M M OTHOIICHMS, BBIABIAEMBIE B XOE
MO3HABATEIBHOW W  HWCCJIEAOBATEIbCKOM NIEATENbHOCTH (NIPUBOAUTH OOBSICHEHUE C
U3MEHEHUEM (POPMBI MIPEICTABICHHUS; OOBICHATD, JETATU3UPYS WK 0000111ast; OOBICHITH C
3a/laHHOM TOYKH 3pEHUs);
®  BBISIBJIATH U HA3bIBATh MPUYUHBI COOBITHS, SIBIICHUS, B TOM YHCJIC BO3MOXKHBIE/Hanboee
BEPOSTHBIC MPUYHHBI, BO3MOXHBIC TOCICACTBHS 3aJ[aHHON MPUYWHBI, CAMOCTOSTEIHHO
OCYIIECTBIISSI IPHYNHHO-CIICICTBEHHBIN aHAH3;
*  JIeTaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHAIM3a PA3HBIX TOYCK 3PEHUS, TIOTBEPKIATh
BBIBOJT COOCTBEHHOM apryMEHTAIMEH WIH CAMOCTOSITEIIBHO TIOTyYCHHBIMHU JTAHHBIMHU.

2. VYmenue cozoasamv, npumeHams u npeodpas06vléamy 3HAKU U CUMBOJIbL,

MOoOenu U cxemol 011 peueHus yueOHbIX U NO3HABAMENbHbIX 3a0aH.

OO0yyJaromuiicss CMOKeT:
* 0003HA4YaTh CUMBOJIOM M 3HAKOM IMPEAMET U/UIH SIBICHUE;
®  ONpeNeNsATh JIOTUYECKUE CBSI3W MEXIy MpeIMeTaMu W/WIM SBICHHUSIMH, 0003HAYAThH
JaHHBIE JIOTHUECKUE CBS3H C MTOMOIIBIO 3HAKOB B CXEME;
* co3/laBaTh aOCTPAaKTHBIH WM peaNbHBIA 00pa3 mpeaMeTa W/WIH SIBICHUS, CTPOHTH
MOJIeJIh/CXeMY Ha OCHOBE YCIIOBHUH 3a7]auu U/WIIH CTI0co0a €€ pelieHus;
* co3maBarh BepOanbHBIC, BEIIECTBEHHBIE M MH()OPMALMOHHBIE MOJIEIH C BBIICICHHEM
CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa Ml OMpeleleHHs] Crocoda pelieHus 3aJadyd B
COOTBETCTBHUH C CUTYyAIIHECH;
*  mpeoOpa3oBBIBaTH MOJETH C IENBI0 BBISBJICHUS OOIIUX 3aKOHOB, OIPEIEIISIONINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;
*  MEepPEeBOAUTH CIOXKHYIO TI0 COCTaBy (MHOTOACTIEKTHYIO) HH(POPMAILIMIO U3 TpauiecKkoro
uiu GOpMaTM30BaHHOTO (CUMBOJIBHOTO) TIPEICTABJICHHS B TEKCTOBOE M HA00OPOT;
®*  CTPOWTH CXEMY, AJITOPUTM JCHCTBHS, UCIIPABIIATH WM BOCCTAHABIIMBATH HEM3BECTHBIM
paHee aJrOPUTM Ha OCHOBE MMEIOIIETOCs 3HaHHS 00 00OBEKTE, K KOTOPOMY MPHUMEHSETCS
AJITOPUTM;
®  CTPOWTH JI0OKA3aTEeIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;
®  aHaNMM3HMPOBATH/pPe(IECKCUPOBATH OMBIT Pa3pabOTKH U peaau3alii yueOHOTO MPOEKTa,
UCCIIEIOBaHMSI (TEOPETHUECKOTO, SMIIMPUYECKOT0) Ha OCHOBE MPEUIOKEHHON MPOOIeMHON
CUTYalluH, IIOCTAaBJICHHOM 11eJIM W/WIIN 3aJJaHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3yibTara.

3. Cmblcnosoe umenue.

OO0yuaromuiicss CMOXKET:
®* HaxoJWTh B TeKcTe TpeOyemyro uHOpMaIuio (B COOTBETCTBUU C IEISIMH CBOEH
JIeSATEIbHOCTH);
®*  OpPUCHTHPOBATHCS B COACPNKAHUHM TEKCTa, MOHUMATh IEIOCTHBIA CMBICI TEKCTa,



CTPYKTYpUPOBATh TEKCT;
®  yCTaHaBJIMBATh B3aUMOCBSA3b OMHMCAHHBIX B TEKCTE COOBITUH, SIBICHHIA, IIPOLIECCOB;
*  pe3lOMUPOBATH IMIABHYIO HJICIO0 TEKCTA;
*  KPUTHYECKHU OLICHUBATH co/iepkaHue U GopMy TEKCTa.
4. Dopmuposanue u pazsumiie IKOJI02UHECKO20 MbIULTEHUS, YMEHUE NPUMEHSIMb
€20 8 MNO3HABAMENbHOU, KOMMYHUKAMUBHOU, COYUANbHOU NpAaKmuke u npogheccuoHaibHOU
opueHmayuu.
OOy4Jaromuiicss CMOXKET:
® ONpENENATh CBOE OTHOLIEHUE K IPUPOIHOM CPELE;
® aHANM3UPOBATh BIMSHHE SKOJOTHYECKUX (AKTOPOB HA Cpely OOWTaHUS >KHUBBIX
OpPraHU3MOB;
® [POBOJAWTH NPUUYMHHBIN U BEPOATHOCTHBIN aHAIU3 SKOJIOTMYECKUX CUTYALUH;
® TIPOTHO3MPOBATH M3MEHEHHUS CHUTyallud IPH CMEHE JeHCTBUSA OAHOTO (hakropa Ha
neiicTBue npyroro (aktopa;
® pacmpocTpaHATh SKOJOTHMYECKHE 3HAHWSA M yYacTBOBaTh B IMPAKTUYECKHX Jelax IO
3alUTe OKPYKAIOUICH CpeIbl;
* BBIpaXKaTh CBOE OTHOIIEHHUE K MPHUPOJIC Yepe3 PUCYHKH, COUMHEHUS, MOJIETTH, TIPOEKTHBIC
paboTHhL.
S. Paszsumue momusayuu x o6nadenuio Kyibmypou aKmueHo20 UCNOIb308AHUS
cnosapeti u Opy2ux NOUCKOBbIX CUCTHEM.
OO0yuaromuiicsi CMOXKET:
* omnpenensaTb He0OXO0IMMBIE KIIFOUEBbIE TIOMCKOBBIE CII0BA U 3aIIPOCHI;
® OCYUIECTBJIATH B3aUMOJEHCTBUE C AIEKTPOHHBIMU IOUCKOBBIMU CUCTEMAaMHU,
CIIOBapsIMU;
* (popmHpOBaTH MHOXXECTBEHHYIO BHIOOPKY U3 MOMCKOBBIX HCTOYHUKOB JJIs1
00BEKTUBM3ALINY PE3yJIbTaTOB MOUCKA;
® COOTHOCHTD ITOJIyYE€HHBIE PE3YJIbTAaThl IOMCKA CO CBOEH JI€ATEIbHOCTBIO.
Kommynukarususbie YY ]
Ymenue opeanusosvieamv yuebnoe compyoHuuecmeo u COBMECMHYIO O0esmeNbHOCMb C
yuumenem u C8ePCMHUKAMU; pabomams UHOUBUOVAILHO U 8 2pynne: HAxXoo0ums odujee
peulenue u paspeulams KOHGAUKMbL HA OCHOBE CO2NACOBAHUS NOSUYULL U YUEMA UHMEPECOs;
Gopmynuposams, apeyMeHMUpPO8ams 1 OMCMAUBAMb C80E MHEHUE.
OO0yuaromuiicsi CMOXKET:
® ONpEeNeNaTh BOZMOXKHbBIE POJIM B COBMECTHOM J€ATEIbHOCTH;
® Urpath ONpeAENEHHYIO POJIb B COBMECTHOM JI€ATEIbHOCTH;
® NPUHUMATH MO3UIMIO COOECEeIHNKA, TOHUMAs MTO3UIMIO IPYrOro, pa3anyaTh B €r0 peuu:
MHEHHE (TOYKY 3peHHs), J0Ka3aTeIbCTBO (apryMeHThl), (DaKThl; THUIOTE3bl, AKCHOMBI,
TEOpUHU;
® OmpenenaTh CBOM JAEWUCTBUA U JEHCTBHUS MapTHEPA, KOTOpbIE CIOCOOCTBOBAIH MIIU
MPENSITCTBOBAIN NMPOYKTUBHOW KOMMYHHKAI[UU;
® CTpPOWTH ITO3UTHBHBIE OTHOLIEHHUS B IIpoliecce yueOHOM 1 TO3HABATEIbHOM 1€ TEIbHOCTH;
® KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOYKY 3PEHUS, B TUCKYCCHUH YMETh
BBIJIBUTaTh KOHTPApryMeHThI, mNepedpa3supoBaTh CBOIO MbICIHL (BIaJCHUE MEXaHU3MOM
HKBHUBAJICHTHBIX 3aMEH);
® KPUTHYECKH OTHOCHUTHCA K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IpPU3HABaTh
OmMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;
* mpenjaraTh aIbTEPHATHUBHOE pelIeHHE B KOH(DIUKTHOM cUTyaluu;
® BBLIETATH OOIIYIO TOUKY 3PEHHUS B IUCKYCCHH;
® JI0TOBapuBaThCS O TMpaBWJIaX M BOMpocax [uis OOCYXKJEHUS B COOTBETCTBHHM C
MOCTaBJICHHOMW Tepe]l TPYyIIoN 3aaauei;
* OpraHM30BBIBaTH Yy4eOHOE B3aUMOJCHCTBHE B Trpymme (ompenaensaTh OOIue Ielu,
pacnpenensiTh pojiu, JOroBapuBaThCs APYT € APYTrOM U T. 11.);
* ycTpaHATh B paMKaxX JUajora paspeiBBl B KOMMYHHUKAIMH, OOYCJIOBIIEHHBIC
HEMMOHUMAaHHUEM/HETIPUITHEM CO CTOPOHBI COOECENHMKA 3a1a4yu, (GOPMBbI MIIM COJEpKaHUS
JaJIora.
2. Ymenue ocoznanno ucnonvsoeams peuegvle cpeocmed 6 COOMEemMcmaul ¢
3a0aueti KOMMYHUKAYUU OJI51 BLIPANCEHUS CBOUX YYBCME, MbICIel U NompeOHOCmell 015 NIAHUPOBAHUS
U pe2ynayuu ceoeu 0esamenbHOCmu, 61a0eHue YCMHOU U NUCbMEHHOU peyblo, MOHONOSUYECKOL



KOHMEKCMHOU peubio.
OO0y4aroIIMIACsS CMOXKET:
® ONpEAeNATh 33/1a4y KOMMYHHUKAIIMK U B COOTBETCTBHU C HEM 0TOMpATh peUYeBbIC CPEIICTBA,
* oTOMpaTh W WCIOJIL30BAaTh PEUEBBIC CPEICTBA B MPOIIECCE KOMMYHHKAIIMU C IPYTHUMH
JIOJIbMH (JTMAJIOT B TIape, B MAJIOH Tpymme u T. 11.);
® MPEJCTaBIATh B YCTHOM WM MHChbMEHHOW (opme pa3BEPHYTHIM IJIaH COOCTBEHHOM
IeITEIbHOCTH;

* coOmogaTh HOPMBI IYOJIMYHOH pEYM, pErJIAMEHT B MOHOJIOTE€ W JTUCKYCCHU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1aueii;

* BBICKa3bIBaTh U OOOCHOBBIBATh MHEHHE (CYKJI€HHE) U 3alpaliiBaTh MHEHUE MapTHEPA B
pamKax Juanora;

* IIPUHMMATH PEIIECHUE B XOJ€ JUAJIOTa U COIVIACOBBIBATh €0 C COOECETHUKOM;

* CO3/1aBaTh NMHUCbMEHHBIC KIUIIMPOBAHHBIC M OPUTHHAIBHBIE TEKCTHI C MCIOJb30BaHUEM
HEOOXOIUMBIX PEUEBBIX CPEJICTB;

® UCIOJIb30BaTh BepOalibHbIE CpeACTBa (CpeACTBa JOTMYECKOW CBSI3U) AJIS BBIICIICHUS
CMBICITIOBBIX OJIOKOB CBOETO BHICTYILICHUS;

* WCIIOJIb30BaTh HEBepOAJIbHBIC CPENCTBA WM HATJSAHbIE MaTepPHAalIbl, TOArOTOBIEHHBIE/
OTOOpaHHBIE MO/ PYKOBOJACTBOM yUHUTEIIS;
* JeN1aTh OLIEHOYHBIN BBIBOJ O JIOCTHKEHUU 11€JIM KOMMYHUKAIIUY HENOCPEACTBEHHO 110CIIE
3aBepIICHHUS] KOMMYHHUKATUBHOTO KOHTAKTa U 0OOCHOBBIBAThH €TO0.

3. Dopmuposarue u pazsumue KOMNEMeHMHOCMU 8 00IacmU UCHOIb308AHUS

UHDOPMAYUOHHO - KOMMYHUKAYUOHHBIX mexHonocull (Oanee - UKT).

OO0yyaromuiics CMOXeT:
* [eJICHANIPaBJICHHO UCKaTh U HCIOJIb30BaTh MH(POPMAIIMOHHBIE PECYPChI, HEOOXOIUMBIE
JUTSI pEIIeHUs YUeOHBIX U MPAKTUYECKUX 3a71a4, ¢ moMolnbio cpeacts UKT;
* BBIOMpATh, CTPOUTH U HCIOIB30BATh AJEKBATHYIO HH(POPMAIIMOHHYIO MOJENb IS
nepefayd CBOUX MBICIIEH CpelCTBAMU €CTEeCTBEHHBIX M (OPMANbHBIX S3BIKOB B
COOTBETCTBHUU C YCJIOBUSMU KOMMYHUKAIUH;
* BBIACIATh MH(DOPMAIMOHHBIA acMeKT 3a/Jayd, ONEpPHpPOBaTh JAHHBIMH, HCIOIH30BAThH
MO/IEJIb PEIICHUS 3a1a4H;
® HCMOJB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHMH (BKJIIOYasi BBIOOp aJIeKBAaTHBIX 3ajaue
WHCTPYMEHTAIBHBIX TPOTPAMMHO-ANMAPAaTHBIX CPEACTB M  CEPBUCOB) JJIAPEIICHUS
MH(GOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX Y4eOHBIX 3a7ad, B TOM YHCIE: BBIYHCIICHHE,
HaIMCaHKe M1MCeM, COUMHEHUH, T0KIaI0B, pedepaToB, co3aaHue Mpe3eHTAIMHA U Ap.;
® HCMOJB30BaTh MHPOPMAIIHIO C YIETOM STUUECKHUX U MTPABOBBIX HOPM;
* co3gaBaTh HMH(POPMAIMOHHBIE PECYpChl Pa3HOTO THUIMA W JJisA Pa3HBIX ayIUTOPH,
coOmroaaTh HHOOPMAIMOHHYIO TUTUEHY U TIpaBmia HH(OPMAIIMOHHON 0€30M1aCHOCTH.

IIpeaMeTHbIE pe3ybTaThl

OOyyaromuiicss TMOJXYYUT BO3MOXKHOCTH Ui (DOPMHUPOBAHUS CIEAYIOIIUX TMPEIMETHBIX

pe3yJbTaTOB:

* 3HaHW O MPUPOJIEC BAKHEHIINX PUZNIECKUX SIBICHUI OKPYXKAIOIIETO MUPA ¥ TOHUMaHHE
CMBICTa (PU3NYECKUX 3aKOHOB, PACKPHIBAIOIINX CBS3b M3yUCHHBIX SIBJICHUN;
®* yMEHHUS TI0Jb30BAThCSI METOJIAaMU HAYYHOTO WCCIICIOBAHUS SIBJICHUN TIPUPOIBI,
MPOBOANTH HAOMIONCHMSI, TUIAHUPOBATh M BBIMONHITH JKCIEPUMEHTHI, 00pabaThIBaTh
pe3ynbTaThl M3MEPEHMi, MPEACTaBISATh PE3YyNbTaThl W3MEPEHU C MOMOIIBI0 TabmuIl,
rpadpuxoB u Qopmyn, OOHAPYKHUBATH 3aBUCHUMOCTH MEXIY (PH3NYECKUMHU BEIUYUHAMH,
OOBSCHSTH MOTYYCHHBIE PE3YNIbTATHI U IeJIaTh BEIBOJIBI, OIICHUBATH IPAHUIIBI TOTPEITHOCTEN
pe3yIbTaTOB U3MEPEHUMN;
* yMEHHUs IPUMEHSTh TEOPEeTHUECKUE 3HAHU 110 (PU3MKe Ha PAaKTUKE, pelaTh pusndeckue
3a/1a4d Ha IPUMEHEHUE NOJIyYCHHBIX 3HAHUM;
®* YMEHHMS U HaBBIKM NPUMEHATH TMOJy4YCHHbIE 3HAHHUS Ui OOBSCHEHHS MPHUHIIMIIOB
JNICUCTBUS BAXKHEHIINX TEXHUYECKHX YCTPOMCTB, pEIICHUS NPAKTUYECKUX 3a7ad
MOBCEHEBHOM JKM3HU, oOecrmeueHuss Oe30MacHOCTH CBOEH KHU3HH, pPalMOHAIBHOTO
MIPUPOJONOIB30BAHNS U OXPAaHbl OKPYKAOIIEH Cpebl;
* (dopmupoBaHue yOexIeHNUS B 3aKOHOMEPHOM CBSA3H U TIO3HABAEMOCTH SIBJICHUN PUPOIBL,
B O0BEKTUBHOCTH HAYYHOTO 3HAHWS, B BBICOKOW IIEHHOCTH HAYKH B Pa3BUTHH MaTEPHATLHOM



Y TyXOBHOM KYJIBTYPBI JIOJIEH;

® pa3BHUTHE TEOPETHYECKOTO MBIIUICHUS Ha OCHOBE (POPMUPOBAHUS YMEHUH yCTaHABINBAThH
dakThl, pa3iauyaTh NPUYUHBI U CIEACTBHS, CTPOUTH MOJIEIM W BBIIBUraTh THUIIOTE3BI,
OTBICKUBATh " q)OpMYHI/IpOBaTB AO0Ka3aTCJIbCTBAa BBIABUHYTBIX TI'MIIOTE3, BBIBOAUTL U3
AKCIIEPUMEHTAIBHBIX (PAKTOB M TEOPETUICCKUX MOJIENeH (PU3NIECKHE 3aKOHBI;

®* KOMMYHHMKATHBHBIE YMEHHMs: J[OKJaJAbIBaTh O pe3yJbTaTaX CBOEr0 HCCIEIOBAHNUSA,
y4aCTBOBaTb B AOUCKYCCHM, KPATKO H TOYHO OTBCYATH Ha BOIIPOCHI, HCIIOJIB30BATH
CHPABOYHYIO JIUTEPATYPY U APYrHe UCTOUHUKU HHPOPMALIUH.

® MPOBOAMUTH OMBITHI (JJAOOpPATOPHBIE IKCIHEPUMEHTHI) C HCIOJB30BAHUEM aHAJIOrOBOIO
71a00paTOPHOTO 000PYAOBAHUS U IIUPPOBOTO 000PYAOBaHUS LEHTpP «Touka pocTay.

II. COOEPKAHUE YYEBHOI'O HNPEIMETA «®U3UKA» (mpakruueckass 4acTb
y4eOHOro coJiepKaHus peIMeTa yCuiIeHa MaTepuaibHO-TeXHUYecKol 0a30ii 1ieHTpa «Touka pocTay,
MCTIOJIB3yEMOT0 JJISl peain3anri 00pa3oBaTeIbHBIX TPOrpaMM B PaMKax MPETNoAaBaHus (GU3UKN)

Puszuka u pusnyeckne MeroAbl H3y4eHHs npupoabl Pusuka - Hayka O NPUPOJE.
Habnronenne u onucanne ¢pusndeckux spieHuid. Puzndyeckre npuOopsl. GU3NUEcKre BETUUNHBI U
ux msmepenue. [lorpemnoctu usmepenui. MexayHapoaHas cucrema enuHul. HaydHblii meron
no3HaHus1. Ou3nyeckuii HIKCIEpUMEHT U (pusnueckas Teopusi. Hayka u TexHuka.

JleMoHCcTpanuu (€ UCIOJb30BAaHMEM HU(PPOBOI0 M AaHAJIOI0OBOI0 000PY/I0BAHUA LIEHTPA
«Touka pocra»)

HaOnronenune ¢u3nyeckux SBJICHUH: CBOOOJHOrO MAJEHUs Tell, KoyJeOaHWN MasiTHHKA,
IIPUTSDKEHUE CTAJIBHOIO IIapa MAarHUTOM, CBEYEHHE HUTH JJIEKTPUYECKOM jamnbl. dusnyeckue
PUOOPHI.

JlabopaTopHbie padoTbl M ONBITHI (€ HCHOJb30BAaHHEM HHM(PPOBOr0 M AHAJIOIOBOIO
odopynoBanusa nenrpa «Touka pocra») OnpeneneHue LEHbl NENEHUS LIKAIbl U3MEPUTEIBLHOTO
npubopa.

MexaHnn4yeckue siBJIeHUSA

Kunemaruka. JluHaMuka. 3aKOHbI COXpAaHEHHMs HMITyJIbca M MEXAaHUYECKOH JHEpPruu
Mexannueckue KosnebaHus M BOJHBL. MexaHudeckoe aABMKeHHE. OTHOCHUTENBHOCTH JIBUXKEHUS.
Cucrema otcuera. Tpaektopusa. Ilyte. IlpsimonuneitHoe paBHOMepHOe BIKeHHE. CKOpPOCTh
PAaBHOMEPHOTO MPSIMOJIUHEWHOIO ABUKEHUA. MeToIbl U3MEpPEHUs PACCTOSHUS, BPDEMEHHU U CKOPOCTH.
HepaBHoMepHOE nBHKeHHME. MrHOBEHHass CKOpPOCTb. YCKOpeHHE. PaBHOYCKOPEHHOE [IBUIKECHHE.
CBobGonHoe manenue Ten. ['paduku 3aBUCUMOCTH NYTH M CKOPOCTH OT BpeMeHM. PaBHOMepHoe
IBUKEHHE O OKpykHOCTH. Ilepuon m wactora oOpamienus. SIBneHue uHepuuu. llepBbiil 3axoH
Herorona. Macca Ttema. IDnotHocTs BemecTtBa. MeToasl W3MEpEeHUs MacChbl M IUIOTHOCTH.
B3anmopeiicteue ten. Cuna. IlpaBuino cnoxenus cwi. Cuna ynpyroctd. MeTo1bl U3MEPEHUS CUJIBI.
Bropoii 3akon Herotona. Tperuii 3akoH HptoToHa. Cuna TskecTH. 3aKOH BCEMHPHOIO TATOTEHUS.
HckyccrBennsle criyTHUKH 3emitd. Bec Tenma. HeBecoMocTs. ['eonieHTprueckas U relMoneHTpuYeCcKast
cucreMbl Mupa. Cuia TpeHus. MOMEHT cuiibl. Y ciloBUsL paBHOBecus pbryara. LleHTp TskecTu Tena.
VYcnoBus paBHOBecus Tenl. iMimynbe. 3aKoH coxpaHeHUs: UMITyiibca. PeaktuBHOE ABMkeHUE. Pabora.
MomHocts. Knunernueckast sHeprus. [loTeHumanpHas sHeprus B3aMMOJCHCTBYIOLIMX TeNl. 3aKOH
COXpaHeHHUs MexaHudeckou 3Hepruu. IIpocteie mMexanm3Mbl. KoaphuiueHT mone3Horo AercTBus.
Mertoabl U3MepeHHs SHepruu, padboTsl U MomHOCTH. laBneHue. ATMocdepHoe AaBieHHe. MeTo bl
u3Mepenust nasineHus. 3akoH Ilackansg. ['mppaBnuueckne MamuHbl. 3akoH Apxumena. YcioBue
riaBaHusl Ten. Mexanundeckue kosieOanus. Ilepmon, wactora m ammmryna kosnebanuid. Ilepuon
KoJIeOaHUH MaTeMaTHYECKOro U MPYKUHHOTO MasATHUKOB. MexaHWueckue BOJHBI. JlJIMHA BOJIHBI.
3BYK.

JdeMoHCTpauMu (¢ MCMOJIb30BAHMEM IIU(PPOBOr0 M AHAJIOr0BOr0 000PY/A0BaHMS LIEHTPA
«Touka pocra»)

PaBHOMepHOE npsiMouHEHOE IBH>KeHUE. OTHOCUTENBHOCTh IBUKEHUS. PaBHOYCKOpEHHOE
nBrKkeHue. HampasiieHHEe CKOPOCTH IIpU PaBHOMEPHOM JABUXKCHUU I10 OKPYKHOCTH. JSIBlIeHHE
uHepuuu. B3aumopelicTBue Tes. 3aBUCUMOCTb CHJIBI YHOPYTOCTH OT Je(QOpMalUM HPYKUHBL.
Cnoxenune cui. Cuna tpenus. Bropoii 3akoH Herotona. Tpermii 3akon HproToHa. HeBecomocTs.
3aKOH COXpaHCHMs MUMITyJbca. PeakTuBHOE nBMKeHME. MI3MeHeHue dHepruu Teia Ipyu COBEPLICHUH
pabotsl. [IpeBpaiieHust MeXaHU4eCKOi SHEPTUU U3 OAHOM (POpMBI B APYTyI0. 3aBUCUMOCTH JTaBICHUS




TBEPJIOTO TeJia Ha OMOpy OT JAEHCTBYIOUIEH CHUJIBI U IUIomaan onopsl. OOHapyxeHue aTMoc(hepHOro
naBieHud. VM3mepenue armocdepHoOro aaBieHusi OapoMeTrpoM - aHepouaoM. 3akoH [lackans.
I'mppaBnuueckuii npecc. 3akoH Apxumena. [Ipocteie MexaHu3Mbl. MexaHuueckue KoseOaHUS.
Mexanuueckue BOJHBL. 3BYKOBbIE KoJjeOaHUA. YCIOBHsSI paclpocTpaHeHusi 3ByKa. M3ydeHwue
KosebaHuil Tpy3a Ha pyxuHe. 3ydeHne koaeOaHuii HUTSHOTO MassTHUKA.

JlabopaTopHble padoThl M _ONBITHI (¢ MCHOJb30BaHMEM HU(PPOBOro M aHAJIOr0OBOr0
odopynoBanus nenrpa «Touka pocra») l3mepeHne ckopocTd paBHOMEPHOT'O IBUKEHUS.

W3yueHue 3aBUCUMOCTH IIyTM OT BpPEMEHHM IIPM PAaBHOMEPHOM M PaBHOYCKOPEHHOM
JBUKECHUM.

N3mepenne ycKkopeHus NpsSIMOJIMHENHOTO paBHOYCKOPEHHOTO ABUKECHUSI.

H3mepenne Maccsl.

W3mepenne mIoTHOCTH TBEPAOTO Tea.

N3mepenne MIOTHOCTH KUJKOCTH.

N3mepenne cuiibl ITMHAMOMETPOM.

CrnosxeHue cuil, HalpaBJIeHHbIX B/I0JIb OJHOM MPSAMOIL.

CrioxeHue Cuil, HalpaBJIEHHBIX MO YIJIOM.

HccenenoBanue 3aBUCUMOCTH CHIIBI TSDKECTH OT MAaccChl Tea.

HccnenoBanue 3aBUCUMOCTH CUJIBI YIPYTOCTH OT YIJIMHEHUS PY>KUHBI.

N3mepenne )KeCTKOCTH MPY>KUHBL.

HccenenoBanue CUIIBI TPEHUS CKOJIbKECHMUS.

Hzmepenne kodduienTa TpeHus: CKOJIbKEHUSI.

HccenenoBanue yciaoBUi paBHOBECHUS phlyara.

HaxosxieHue neHTpa TsSHKeCTH ILIOCKOIo TeJa.

Breruncnenue K11/ HakJIOHHOM MIOCKOCTH.

M3mepeHre KHHETUYECKON YHEPTUHU Tea.

N3MepeHnne n3aMeHeHns IOTEHIUAIBHOW SHEPTUH TEJIa.

W3mepenne MOILHOCTH.

W3mepenne apxuMe10BOM CHIIBI.

N3yuenue ycioBul IjaBaHus Tell.

W3ydeHne 3aBUCUMOCTH NeproJia KoeOaHU MasgTHUKA OT JUTMHBI HUTH.

N3mepenue yckopeHHst CBOOOIHOTO MaJACHUs C TOMOIIBIO MasiTHHUKA.

N3ydeHne 3aBUCUMOCTH Nepuo/ia KoieOaHuil rpy3a Ha IpYy>KMHE OT MacChl rpy3a.

BhInycKHUMK Hay4uuTCSA:

*  pacrmo3HaBaThb MEXaHHUYECKHE SBJIECHUS W OOBSACHATH HA OCHOBE HMEIOIIMXCS 3HAHUM
OCHOBHBIE CBOMCTBA WJIM YCJOBHSI NMPOTEKAHUS STUX SBJIECHUI: paBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE JBUKEHHE, CBOOOJHOE MaJeHHE TeJl, HEBECOMOCTb, PABHOMEPHOE ABM)XEHUE I10
OKPY>KHOCTH, NHEPLIMSI, B3aUMOAECUCTBHE TEIl, IIepeiada JaBICHHs TBEPABIMH TEIaMHU, )KUIKOCTAMU U
razamy, arMoc(epHoe JaBleHHE, IJIaBaHUE TeJl, paBHOBecHE TBEPIBIX TeJ, KojebaTelbHOe
JBUKEHHE, PE30HAHC, BOTHOBOE JIBUKECHHUE;

*  ONHUCHIBAaTh M3YYEHHBIE CBOMCTBA TNl M MEXAaHWYECKUE SIBJICHUS, UCHOJb3ysd (pusnueckue
BEJIMYUHBIL: IyTh, CKOPOCTh, YCKOPEHHUE, Macca Tella, INIOTHOCTh BEIIECTBA, CUJIA, JABICHHUE, UMITYJIbC
Tena, KUHETHYecKas SHEeprusi, MOTEHUHUalbHas SHEPrus, MexaHuueckas paboTa, MeXaHH4yecKas
moturHocTh, KITJI mpocroro mexaHusma, cujiaa TPEHHs, aMIUIMTYJla, IEPUOJl U YacToTa KojebaHui,
JUTMHA BOJIHBI U CKOPOCTh €€ PacIpOCTPaHEeHHUs; IPH OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJ HCIIOJIb3YEMBIX BEJIWYUH, UX OOO3HAYEHMs] U €IUHUIBI U3MEPEHUs, HaXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NUECKYIO BETUUUHY C IPYTMMHU BEIMYMHAMU;

*  aHaJIM3MPOBATH CBOWCTBA TEJ, MEXaHHMUYECKHUE SBJICHUS U MPOLIECCHI, UCIOB3Ys (pru3nuecKue
3aKOHBl W TPUHUUIBL  3aKOH COXPAHEHWs OHEPruM, 3aKOH BCEMHPHOIO  TATOTEHUS,
paBHoxencTBytomas cuna, I, II u III 3akonsl HeloTOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOH I'yka,
3akoH [lackans, 3akoH Apxumena; Ipu 3TOM pa3inyarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M €ro
MaTeMaTU4YeCKOEe BBIPAKCHUE;

*  pa3nuyaTh OCHOBHBIC NMPU3HAKM M3YYECHHBIX (PU3MYECKHX MOjEJel: MaTepHajbHas TOYKa,
MHEpLHAIIbHAS CUCTEMA OTCYETA;

* pemaTh 3aJa4yM, HUCMONB3YS (U3NYECKHUE 3aKOHBI (3aKOH COXpPAaHEHHs HHEPIUH, 3aKOH
BCEMHUPHOI'O TATOTEHHUs, TpUHLIUN cyneprno3uuuu cui, I, II u 111 3akonsl HeroTOHA, 3aK0OH COXpaHeHus



uMIynbea, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (OpMyJibl, CBI3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tela, IJIOTHOCTh BELECTBA, CUJIA, IaBJICHUE, UMITYJIbC
TeNa, KWHETHYecKas SHEprus, MOTEHIHalbHas SHEPrHs, MeXaHudeckas pabdoTa, MeXaHH4YecKas
mouHocTh, KIIJ] mpocroro mexanusma, cuiia TPEHUS! CKOJIbXEHHUS, aMIUIUTY/a, NEpUOJl U 4acToTa
KoJIeOaHMi, AJIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAHEHMs): HA OCHOBE aHAlIN3a YCIIOBUS 3aJaud
BBLIENATh (PU3MUECKUE BEIMYMHBI M (OPMYJbI, HEOOXOOUMbIC A €€ pPEUIeHUs, U MPOBOJIUTH
pPacyETshl.
Buinycknux noayuum 603M0oNICHOCMb HAYUUMbCL:

* HCHOJNB30BaTh 3HAHUS O MEXaHMYECCKUX SIBJICHHSX B IOBCEIHEBHOW km3HM  Jlis
obecriedeHrss 6€30MACHOCTH MPU OOpAIEHWU C MPUOOpaMH M TEXHUYECKHMMHU YCTPOMCTBaMH, VIS
COXpPaHEHUsI 37I0POBbsl M COOIIOCHHS HOPM YKOJIOTHUYECKOTO IOBEICHUS B OKpYIKatoLIei cpeje;

¢ NOPUBOAUTH NPUMEPHI NPAKTUYCCKOI'O MCII0JIb30BaHUA (1)I/I3I/I‘ICCKI/IX 3HAHUH 0 MEXaHUYECKUX
SABJICHUAX H (1)H31/I‘I€CKI/IX 3aKOHax,; HCIIOJIb30BaHUA BO300OHOBJISICMBIX HCTOYHHKOB OHCPIHHU;
OKOJIOTHYCCKHUX HOCJ'IGI[CTBI/II‘/’I HUCCIICAOBAHUA KOCMHUYCCKOI'O ITPOCTPAHCTBA,

* pa3nu4aTh TPAHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TOHMMATh BCEOOIIMI XapaKTep
(byHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHCHUS MEXaHWUYECKOW HHEPIUH, 3aKOH COXpPaHCHHS
UMITYJIbCA, 3aKOH BCEMHUPHOTO TSTOTCHHS) W OTPAHMYEHHOCTh WCIIONH30BAHMS YACTHBIX 3aKOHOB
(3axoH ['yka, 3akoH Apxumena u 1ip.);

* mpuémam noucka u GOPMYJIUPOBKH JOKA3ATEIIbCTB BBIIBUHYTHIX TUIIOTE3 M TCOPETHICCKHUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

* HaXOAWTh aJIeKBaTHYIO IPEUIOKEHHOH 3a/1aue (pU3nUecKyro MOJEIb, pa3pelaTh Ipodaemy
Ha OCHOBE HMMEIOUIMXCS 3HAHMM IO MEXAHMKE C MCIIOJIb30BAHMEM MAaTEMaTH4YECKOIro armapara,
OLIEHUBATh PEALHOCTH MOJYYEHHOT0 3HaUeHUs (PU3MUeCKOl BeITUYHHBI.
MouiexysipHas pu3nuKa ¥ TEPMOAMHAMHUKA

CrpoeHne u cBoiictBa BemiecTB. TemnoBsle siBieHus. CrTpoeHue BemiecTBa. TeruioBoe
NBIDKEHHE aTOMOB W MoJiekys. bpoyHoBckoe amxenue. uddys3us. BzaummonerictBue wactuil
BeliecTBa. MoJienu CTpOeHUs Ta30B, )KUAKOCTEH U TBEP/AbIX Tell U 00BbsICHEHNE CBOMCTB BelleCTBA Ha
OCHOBE 3THX Mozeneil. TeroBoe nBuxkeHue. TemnoBoe paBHOBecue. Temrieparypa u ee u3MepeHue.
Ces13p Temmeparypel €O CpPEOHEHl CKOpPOCTBIO TEMJIOBOIO XAOTUYECKOTO JIBHKEHHUS YaCTHIL.
Buytpennss sneprus. Pabora u teronepenaya kak crnocoObl U3MEHEHUs BHYTPEHHE!N dHEPruu Tena.
Bunel Ttennonepenaun: TEIIONPOBOJHOCTb, KOHBEKIMS, W3iIydeHHE. KoaM4ecTBO TEIIOTHI.
VYaenbHas TEMIOEMKOCTh. 3aKOH COXpaHEHMsI SHEPruu B TEIUIOBBIX IMpoleccax. Mcnapenue u
KoHAeHcauud. Haceimennsiii nap. BnaxkHocts Bo3nyxa. Kunenue. 3aBUCMMOCTB TeMIEpaTyphl
KUIIEHUs OT JaBieHus. [lnaBneHme W Kpucraumszanus. YJAelbHas TEIUIoTa IUIABJICHUS U
napooOpa3zoBaHMs. YJelbHas TEeIIoTa CropaHus. Pacder KonMyecTBa TEMJIOTHI MPHU TEIIOOOMEHE.
[Tpuntmnsl paboTsl TeroBeIX ABurareneil. [laposast TypOuHa. J[BUraTesnb BHYTPEHHETO CrOpaHUS.
PeaxtuBnbiii nBurarens. KIIJ[ TemnmoBoro nsurarens. OObsiCHEHHWE YCTpOWCTBA M IPUHIUIA
neictBus xonoauibHUKa. [IpeoOpa3oBaHus SHEpPruM B TEIUIOBBIX MalIMHaX. OJKOJOTHYECKHE
poOJIEMBI HCITOJIb30BAaHMS TEIUIOBBIX MAIIHH.

JdeMoHcTpanuu (¢ MCNOJIb30BaHHEM HM(POBOIro M aHAJIOr0BOro 000PyA0BaAHUSA LIEHTPA
«Touka pocra»)

CxxumaemocTb ra3oB. Juddys3us B razax u »KUAKOCTIX. MOACIb Xa0THYECKOTO JIBUIKEHUS
MoJiekya. Mogens OpoyHoBckoro aBmwxkeHus. CoxpaHeHHEe o0beMa XHUAKOCTH MpH H3MEHEHUHU
¢dbopmel cocyna. CreruieHne CBUHIOBBIX UIUHAPOB. [IpuHIun nefictBus Tepmomerpa. M3menenue
BHYTpPEHHEH >HEPruu Teja MpH COBEPLICHWU PabOTHl W HpU Teruionepenaye. TerionpoBOIHOCT
pasnuuHBIX MaTepuanoB. KoHBeknusa B KMIKOCTAX M Trasax. Termonepenadya ImyTeM H3JIy4CHHS.
CpaBHEHHE YAENIBHBIX TEIUIOEMKOCTEN pa3IMYHbIX BEIECTB. SIBieHue ucnapeHus. Kunenue BOIBbI.
ITocTossHCTBO TeMIepaTypbl KHUIICHHMsS JKUAKOCTU. SIBICHMS IUIABICHUS M KPUCTAJIIU3ALUU.
N3mepenne BIaKHOCTU BO3JyXa IICUXPOMETPOM WJIH TUIPOMETPOM. Y CTPOUCTBO YETBIPEXTAKTHOIO
JIBUTATENS] BHYTPEHHETO CTOpaHMs. Y CTPOMCTBO MapOBOi TypOUHBI.

JlabopaTopHblie paGoTbl W ONBITHI (€ MCNOJb30BAHHEM HH(PPOBOI0 W AHAJIOIOBOIO
o0opynoBanusi ueHrpa «Touka pocra») VMccnenqoBanne M3MEHEHUS CO BPEMEHEM TEMIIEPATYPhI
OCTBIBAIOIIIEH BOJIBI.




W3yuenue siBIeHUS TEMIOOOMEHA.

N3mepenne yaenbHOM TeIT0EMKOCTH BELIECTBA.

W3mepeHue BIaXXHOCTH BO3yXa.

HccnenoBanue 3aBUCUMOCTH 00beMa ra3a OT JIaBJICHHUS IPU TOCTOSIHHON TeMIIepaType.

BrinyckHuK Haydures:

. pacrio3HaBaTh TEIJIOBbIE SIBJIEHHUS M OOBSACHATH HAa OCHOBE HMEIOIIUXCA 3HAHUH
OCHOBHBIE CBOMCTBA WJIN YCIOBHS MMPOTEKAHUS ATHX SBJICHUN: MU Dy3us, n3MEeHEHHE 00bEMa Tell TPH
HarpeBaHuu (OXJIAXKIEHHH), OONbIIas C)KUMAEMOCTh Ta30B, Maylas CKHUMAEMOCTh XHJIKOCTEH H
TBEPABIX TEJ; TEIUIOBOE PAaBHOBECHE, WCIAPEHME, KOHICHCALUs, IUIABICHUE, KPHUCTAJIU3ALNS,
KMIIEHHE, BIaKHOCTh BO3]1yXa, Pa3JIMYHbIE CIIOCOOBI TEIJIONEPEAAYH;

. OTKCHIBATh U3YYEHHBIC CBOMCTBA TEJ U TEIUIOBBIC SBJICHUS, HCIIONB3YS (DU3HUECKUE
BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS 3HEPIUs, TEMIIEpATypa, yAeiabHas TEIUIOEMKOCTb
BEIIIECTBA, y/1e/IbHas TEII0TA IJIaBJICHHS U 1apoo0pa30BaHus, yelIbHas TEIJI0Ta CTOPAHUs TOILINBA,
KOX(QPHUIHUEHT MOJE3HOTO NEHCTBUS TEIUIOBOTO JIBUTATENS, IPU OMHCAHWW MPABHIBHO TPAKTOBAThH
(bu3NIeCKUil CMBICT UCTOIB3yEeMBIX BEIMYMH, UX 0003HAUYEHUS W CJMHUIBI H3MEPEHHsI, HAXOIUTh
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMH BETHUMHAMU;

. AQHAIN3UPOBATh CBOMCTBA TE€J, TEIUIOBBIE SIBJICHUS M IIPOLECCHI, HCIIONB3Yys 3aKOH
COXPAaHEHMs SHEPruM; pa3Indarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M €ro MaTeMaTHYecKoe
BBIPA)KCHHUE;

. pasyinyaTh OCHOBHBIE IIPU3HAKHA MOJEIIEH CTPOCHHUS ra30B, )KUIKOCTEH U TBEPABIX TEII;

. pemaTh 3a1add, UCIOJIb3ys 3aKOH COXPAaHEHWS DHEPrHHM B TEIUIOBBIX IPOLECCAX,
dbopmynbl, CBS3BIBaOIIUE (U3NYECKHE BEITMYMHBI (KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIHS,
TeMIIepaTypa, yAelbHas TEIJIOEMKOCTb  BEUIECTBA, YAENbHAs  TEIUIOTA  IUIABICHUS U
napooOpa3oBaHMs, yleNbHas TEIUIOTa CrOpaHus TOIUIMBA, KOA(QQUIMEHT IOJIEe3HOTO JAEHCTBUS
TEIJIOBOTO JBUTATENs): HA OCHOBE aHalM3a YCJIOBHS 3aJaud BbIIEIATh (PU3NYECKUE BEIUYUHBI U
(dbopMyIibl, He0OOXOIUMBIE JUIsl €€ PEeLIeHUSs], U TPOBOAUTH PACUETHI.

Buinycknux nonyuum 603MOHCHOCMb HAYYUMbCA:

. UCIIOJIB30BaTh 3HAHUSA O TEIUIOBBIX SBJICHHUAX B IIOBCEAHEBHOM ku3HU.  [lng
obecriedeHrs: 6€30MaCHOCTH NpU OOpaIleHuu ¢ MpudopamMM M TEXHMUYECKHMMM YCTpOMCTBaMu, JUIs
COXPAHEHHMs 3/10pOBbsl U COOJIIOJCHHS HOPM H5KOJOTMYECKOro MOBEACHUS B OKPYXKAIOLIEH cpene;
MPUBOJUTH TPUMEPBI HKOJIOTMUYECKUX TMOCHEICTBUN padOThl ABUTaTeNed BHYTPEHHEIO CrOpaHHs
(ABC), TennoBsIX U THIPO3IEKTPOCTAHIIHH;

. NPUBOJIUTH TPUMEPHI IMPAKTUYECKOTO HCIHOJb30BaHUSA (U3NYECKUX 3HAHUH O
TEIJIOBBIX SBJICHUSIX;
. pa3ianyaTh TPaHUIBl NMPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, MOHMMATh BCeOOLIUit

XapaKTep (I)YHIIaMCHTaJ'ILHLIX (I)I/I3I/I‘-ICCKI/IX 3aKOHOB (SaKOH COXPAHCHUA SHEPTHUU B TCIIJIOBBIX
HpOI_[CCCB.X) " OTPaHUYCHHOCTDH UCIIOJIb30BAHUSA YaCTHBIX 3aKOHOB;

° HpI/IéMaM IIOHUCKa U (I)OpMYJ'II/IpOBKI/I AO0Ka3aTCJIbCTB BBIABHHYTBIX THUIIOTC3 H
TCOPCTUYICCKUX BBIBOAOB HA OCHOBC SMITMPUYICCKH YCTAHOBJICHHBIX (I)aKTOB;
° HaxXoJuThb AaACKBATHYIO HpCIlHO)KCHHOﬁ 3aga4e (1)I/I3I/I‘-ICCKYIO MOZICJIb, pa3pCliaTb

HpO6J’I€My Ha OCHOBE HUMCHOIIUXCA 3HAaHWM O TEIJOBBIX SBICHHSAX C HCIOJIHb30BAaHUEM
MAaTE€MaTUYCCKOro arirapara M OLNCHUBATh pPCAJIbHOCTH IMOJYYCHHOI'O 3HAYCHHA (1)I/ISPI‘-IGCKOI>'I
BEJINYNHEI.

DJIeKTPOAMHAMHUKA (3JIEKTPUYECKHe, MATHUTHbIE U CBETOBBIE SIBJI€HHS)

DNeKTpUYeCKHe SIBICHUs. MarHUTHBIC SIBICHUS. DJIEKTPOMAarHUTHBIC KOJCOAaHUs U BOJHBIL.
Onrtuyeckue ABICHUS. DIECKTPU3ALMS TeJl. DIESKTPUIECKUM 3apsia. [[Ba BUIa 3JIEKTPUUECKUX 3apsi0B.
B3aumopeiictBue 3apsiioB. 3aKOH COXpaHEHUsl SJEKTPUUYECKOrOo 3apsiga. DIEKTPUUYECKOEe IIOJIe.
JlelicTBHE DIIEKTPUYECKOrO IO Ha JJeKTpudeckue 3apsaipl. I[IpoBONHMKH, AMAIEKTPUKU H
MOJYNPOBOJHUKH. [IOCTOSIHHBINA 3neKTpUYeCKUil TOK. MICTOUYHHMKHM MOCTOSAHHOTO TOKa. JlerncTBHs
anekTpudeckoro Toka. Cuna Toka. HanpsbkeHne. DIEKTPUYECKOE COMPOTUBIIEHUE. DIIEKTPUYECKAs
uenb. 3akoH Oma nnsi ydyacTka siekTpuueckod 1menu. [locnenoBarenbHoe W mapalielbHOE
COCIMHEHHS TPOBOJHUKOB. PaboTa M MOIIHOCTH 3JEKTPUYECKOrO Toka. 3akoH JDxoyns-JleHma.
Hocutenu »snextpuueckux 3apsnoB B Metauiax. Oneir Opcteaa. MarHuTHoe moJjie TOKa.



B3aumoneiicTBue NOCTOSHHBIX MAarHMTOB. MarHutHoe moje 3eMiau. DieKkTpoMarHur. [leiicTBue
MarHuTHOTO IOJISI HAa IPOBOAHUK ¢ TOKOM. Cuiia Amnepa. DIeKTpOABUraTelb. JIEKTPOMarHuTHOE
pene. OnekrpomarHuTHas uHAYKIUSA. Onbitel Dapanes. Ilpaswno Jlenma. DnekTporeneparop.
[lepemennniii  Tok. Tpanchopmarop. Ilepemada dIEKTpUYECKOH OdHEPTHMM Ha PACCTOSHHE.
DNEeKTpOMarHuTHeIe KojJeOaHHWs. OJIEKTPOMAarHWTHBIE BOJHBI W UX cBoiicTBa. CKOPOCTb
pacnpoCTpaHEHUs HIIEKTPOMAarHUTHBIX BOJH. lIpuHIMnOel panuocBasu u teneBuieHus. Cer -
AJIEKTPOMAarHuTHas BOJHA. BiMsSHWE AJIEKTPOMArHUTHBIX MW3JIyYEHUH Ha >KUBBIE OPraHU3MBI.
[IpssMonuHeitHOe pacnpocTpaHeHue cBera. OTpa)keHUE U MPEJOMIICHHE CBETa. 3aKOH OTPaKEHUs
cera. [lmockoe 3epkano. JIunza. @okycHoe paccrosinue JuH3bl. OnTrueckas cuia JuH3bl. [11a3 kak
orntuyeckas cucrema. Onrudeckue nmpuodopsl. Jlucnepeus ceera.

JleMoHCcTpanum (¢ MCNOIb30BaHHEM HM(POBOIro U AHAJION0OBOI0 000Py10BaHHUs LIEHTPa
«Touka pocray)

Onextpuzauuss Ten. JBa poja dJEKTPUUECKUX 3apsiioB. YCTPOWCTBO M JIeHCTBUE

anekTpockona. [[poBOAHMKY U U30JIATOPBL. DJIEKTpU3alus yepe3 BiusHue. [lepeHoc 3mekTpuyeckoro
3apsa C OJHOIO Tejla Ha JApyroe 3aKOH COXPAaHEHHUs JJIEKTpudeckoro 3apsiaa. McrouHuku
MOCTOSIHHOrO TOKa. CoCTaBi€HHE 3JEKTPUYECKON Lenu. M3MmepeHue Ccuiibl TOKa aMIIEpMETPOM.
Habnronenne mocTOsIHCTBA CHITBI TOKA Ha Pa3HbIX y4acTKax HEpa3BETBICHHOW AJIEKTPHUECKON IETIH.
N3mepenne cuiibl TOKa B pa3BETBICHHOM 3JEKTpUYECKOM uenu. V3MmepeHue HanpskeHUs
BOJIBTMETPOM. V3ydeHne 3aBUCHMOCTH IEKTPUYECKOTO CONPOTUBIIEHUS IPOBOJHUKA OT €ro JUINHBI,
IJIOIIA M TONEPEYHOr0 CEYEHUs M Marepuana. YIelbHOE CONpoTuBIIeHHE. Peoctar u mara3uH
conpoTuBiieHnd. 3mepenne HanpssKeHU B TTOCTISI0BATEIbHOM SJIEKTPUYECKOH 1ENU. 3aBUCUMOCTD
CWJIBI TOKA OT HAIIPSKEHUSI HA YYacCTKE JIeKTpuueckoil nenu. OnbIT OpcTena. MarHuTHoe 1ose ToKa.
JlelicTBU€ MarHUTHOrO TOJISI HAa TMPOBOJHUK C TOKOM. YCTPOMCTBO JJIEKTPOABUIATEISA.
OnexrpoMarautHas uHAyKuus. [IpaBuno Jlenna. Camomnnykuums. [lonmydyeHne mepeMeHHOro TOKa
IIPY BPAILLEHUN BUTKA B MATHUTHOM I10JI€. Y CTPOKMCTBO I'€HEpaTOpa MOCTOSHHOIO TOKA. Y CTPONCTBO
reHeparopa MepeMeHHOro Toka. Y cTpoiicTBo TpaHchopmaropa. Ilepenaya snekTpuueckoil F3Hepruu.
DOneKkTpoMarHuTHeie KoJjieOaHusi. CBOMCTBA DJIGKTPOMArHUTHBIX BOJH. [IpuHIMN AelcTBUS
MUKpo(oHa U TrpomkoroBoputens. [IpuHuunel paguocsszu. Mcrounuku cBeta. IlpsMonuHeiHoe
pacnpocTpaHeHHe cBeTa. 3aKOH OTpakeHUsl cBeTa. V300pakeHre B IIIOCKOM 3epKalie.
IIpenomnenue cpera. Xoj Jyyueil B coOuparomieil nuH3e. X0J Jydyell B pacceuBarolleil JMH3E.
[Tonyuenne wn3zo0paxkeHuil ¢ momoIbio JuH3. [IpuHIUMN AeWcTBHA NMPOEKIIMOHHOTO ammnapara u
¢doroanmnapara. Mopaeins riasza. Jucnepcus 6enoro ceeta. Ilomydyenue Genoro ceta mpu CIOKEHUH
CBETa Pa3HbIX LBETOB. McciienoBaHne 3aBUCMMOCTH CHIIBI TOKA B IIPOBOJIHUKE OT HAIPSKEHUS

JlabopaTopHbie padoThl M ONBITHI (C MCMOJIb30BAaHHEM HHM(PPOBOI0 M AHAJOrOBOIO
o0opynoBanus neHTpa «Touka pocra») HabmoaeHne aIeKTpruieckoro B3anMoIeHCTBHS TEIL.

COopKa 3JeKTpUYeCcKOil Ienu U U3MEPEHUE CUIIBI TOKA M HATPSKEHHUS.

PerynupoBanue cuiibl TOKa pEOCTATOM.

N3yuyenue nociie10BaTeaIbHOr0 COCAUHEHUS IIPOBOJHUKOB.

N3yuenne napajieIbHOTO COEIMHEHHS IPOBOJHUKOB.

H3mepenne copoTUBIIEHUE IIPU ITOMOILM aMIIEpMETPa U BOJIBTMETPA.

N3yueHnne 3aBUCHMOCTH SJIEKTPUYECKOIO CONPOTUBIEHUS NPOBOAHUKA OT €ro JUJIMHBI,
IIJIOLIAIU IIOIIEPEYHOT0 CEYEHUS U MaTepHalla.

VY ienpHOE CONMPOTUBIICHUE.

W3mepenue paboThl U MOLTHOCTH 3JEKTPHUUECKOTO TOKA.

N3yuenue B3auMOIEUCTBUS TOCTOSIHHBIX MAarHUTOB.

HccenenoBanue MarHUTHOTO T10JIS IPSMOIO IIPOBOAHUKA U KaTYIIKKU ¢ TOKOM. MccienoBanue

SBJICHHS] HAMarHU4YMBaHUS XKeJle3a.

N3yuyenue npuHIUIa ACUCTBUSA HIEKTPOMATHUTHOIO peElIe.

N3yuenune neicTBUS MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

N3ydenune npuHLMNa AEHCTBUS AIEKTPOABUTATEIIA.

N3ydenue sBICHUS 3JIEKTPOMATHUTHON UHIYKIIHH.

W3yueHne npuHIUNa qeicTBUs TpaHchopmaTopa.

N3yuenue sABIEHUs paCIIPOCTPAHEHHUs CBETA.

HccenenoBanue 3aBUCUMOCTH yIJIa OTPa)KEHHUs OT YIUIa MaJICHUSI CBETA.




N3yueHne cBOMCTB N300paKEHHS B TUIOCKOM 3€pKalie.

HccenenoBanue 3aBUCUMOCTH yIJIa IPEJIOMIICHUS OT YIUIA MaJIEHUs CBETA.
W3mepenne poKyCHOTO pacCTOSIHUS COOUPAIONICH TUH3BI.

[Tomy4yeHue n300pakeHHIA ¢ TOMOIIIbIO COOMPAIOIIEH JTUH3HI.
Habmtoienue siBieHus JUCIIEPCUU CBETA.

BbInycKHUK Hay4YHUTCSA:

* pacrio3HaBaTh 3JEKTPOMArHUTHBIE SIBJICHUA M OOBSCHATH Ha OCHOBE UMEIOILUXCSA 3HAHUH
OCHOBHBIE CBOICTBa WJIM YCJIOBUS IIPOTEKAaHUs ITUX SIBJICHUI: HarpeBaHUE IPOBOJHUKA C TOKOM,
UIEKTpU3aLKs TeJ, B3aUMOACUCTBHE 3apsAl0B, B3aUMOJICHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS
MHIYKINsS, JEHUCTBUE MArHUTHOTO IOJI HAa IIPOBOJHMK C TOKOM, IIPSMOJIMHENHOE PAaCIPOCTPaHEHUE
CBETa, OTPAXECHHUE U IIPEIIOMIICHUE CBETA, JUCIIEPCUS CBETA;

® ONUCBHIBATH M3YYEHHBIE CBOMCTBA TEJI M DJJICKTPOMAarHUTHBIE SBJICHMS, HCIOJIbB3YS
¢u3nveckne BETUYMHBL: DICKTPUYECKHIA 3apsl, CHJIA TOKA, OJIIEKTPUUYECKOE HaIpsDKEHHE,
ANEKTPUYECKOE COMPOTUBIIEHUE, YIEIBHOE COIPOTUBIIEHUE BELIECTBA, pad0Ta TOKA, MOIIHOCTh TOKA,
(oKyCcHOE pacCTOSIHUE€ M ONTHYECKas CWiIa JIMH3bL; NPU ONHUCAHUM INPABUIIBHO TPAaKTOBATh
(U3NIEeCKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAYCHUS U CIUHHIIBI H3MEPEHHS; YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYMHY C JPYTUMH BEITHUYNHAMH;

® aHaJIM3UpOBATH CBOICTBA TEJ, J3JEKTPOMArHUTHBIE SBJIEHUS U MPOLECCHI, HCHOIb3Ys
¢bu3nyeckrue 3aKOHbI: 3aKOH COXPAHEHHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Oma Juis ydyacTka IelnH,
3akoH J[xoyisa-JleHna, 3aKkoH IPSIMOJMHENMHOIO paclpOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETa,
3aKOH MpPEJOMJIEHHs CBETa; IMPH 3TOM pas3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M €ro
MaTEMaTHYECKOE BBIPA)KEHHUE;

* pemarh 3a/a4M, UCHOJIB3yd (PuU3MUEcKue 3aKOHBI (3akoH OMa i ydacTKa LENH, 3aKOH
Jxoynsa-JIeHna, 3akOH TPSMOJIMHEWMHOTO paclpOCTPAHEHHS CBETA, 3aKOH OTPAXXKEHUs CBETA, 3aKOH
IpeJOMIIEHUS CBETa) U GOPMYJIbI, CBA3bIBAIOIINE (PU3NUECKUE BETHMUMHBI (CUIIa TOKA, 3JIEKTPUUECKOE
HanpsDKeHHe, 3JIEKTPUUECKOE CONPOTHUBIIEHHUE, yNIENbHOE CONPOTUBIIEHUE BELIECTBa, paboTa TOKa,
MOIIIHOCTh TOKa, (DOKyCHOE paccTOSSHUE M OINTHUYecKas Ccuia JUH3bI, (opmynsl pacuéra
AJIEKTPUYECKOTO  CONPOTUBIEHUS MpPHU IOCIENOBAaTEIIBHOM U IapaJlJIEIbHOM  COECIUHEHUU
MIPOBOJIHUKOB); HA OCHOBE aHaJIKM3a YCJIOBUS 3a7a4YM BbIIENATh (PU3MUECKUE BETUMUUHBI U (POPMYIIBI,
HeoOX0oIuMBbIE I €€ pelIeHUs], U TPOBOAUTH PaCUETHI.

Buinycknux nonyuum 603mM0CHOCb HAYYUMBCA:

® HCMOJIb30BaTh 3HAHMUS 00 DJIEKTPOMArHUTHBIX SBJICEHUSAX B IOBCEJHEBHOM KHU3HU IS
oOecrnieueHuss O€30MACHOCTH NMpPHU OOpalleHUH ¢ IpUOOpaMu M TEXHUYECKHMMM YCTpOMCTBaMH, AJis
COXpPaHEHMs 3/I0POBbsI U COOJIIOZCHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpere;

* [PUBOAMTH MpPHUMEpPbl TMPAKTUUYECKOTO  MCIONB30BaHMA  (PU3MUYECKHX 3HAaHUM O
AJIEKTPOMArHUTHBIX SIBJICHUSIX;

* pa3in4arh TPaHUIBl IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, TOHMMATh BCEOOIUI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpAHEHHUS SJEKTPUYECKOro 3apsiia) U OrpaHUYEHHOCTb
WCIIOJIH30BaHUSI YaCTHBIX 3aKOHOB (3akoH OMa 1S yyacTka 1enw, 3aKoH Jxoyns-Jlenna u ap.);

* mpuéMaM TNOCTPOCHHUs (PU3NYECKUX MoOJeNneil, morucka U (HOpMYyIHPOBKH JOKA3aTEIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BBHIBOJIOB HA OCHOBE SIMIMPUYECKH YCTAHOBJIEHHBIX (haKTOB;

* HAaxOJUTh aJ€KBATHYIO MPEAJIOKEHHON 3a/jaue PU3NYECKYI0 MOJIENb, pa3peiaTs npooiemMy
Ha OCHOBE HMEIOIIMXCS 3HAaHWM 00 DJJIEKTPOMAarHUTHBIX SBJIEHUSIX C HCIOJIb30BaHHEM
MaTeMaTHYeCKOro ammapaTa ¥ OLEHHMBAaTh PEAIbHOCTh IOJYYEHHOTO 3HAa4YeHUs (HU3NYECKON
BEJIMYHHBI.

KBanrToBas ¢pusuka.

OmnbiTel Pesepdopna. Ilnanerapuas monenb aroma. JIMHeWyaTble ONTHUECKUE CIEKTPHI
[Tornomenune u ucnyckanue cBera aromaMu. CoctaB aTOMHOTO sA7ipa. 3apsI0BOE U MacCOBOE YHUCIIA.
SlnepHble cuiIbl. DHEpPrusi CBSA3M ATOMHBIX sjep. PaamoakTuBHOCTH. Anbda-, Oera - u
raMMa-u3ny4eHus. MeToabl perucTpaluu SICpHbIX H3JIydeHuul. SnepHbie peakuuu. Jlenenue u
cunte3 sanep. Mcrounnku sneprun CosHua u 3Be31. SnepHas sHepretuka. Jlozumerpus. Bnusaue
pPaZMOAKTUBHBIX M3JIyYEHUH Ha *HMBbIE OpPraHU3Mbl. JKOJIOTMYECKHE IpoOJeMbl paboThl aTOMHBIX
3JIEKTPOCTAHIIUH.

JemoHCcTpauMu

Mognens onbita Pesepdopna. HaGmonenue TpekoB 4acTull B kamepe Buiibcona. Y cTpoicTBO
U IEHCTBUE CYECTUYNKA MOHU3HUPYIOIINX YacTHL. M3yueHne TpeKOB 3apsKEHHBIX 4acTHUL 110 TOTOBBIM



¢dororpadusm.

JlaGopaTropHbie padoThbI M ONBITHI

Habnronenue nuHeyaThIX CIEKTPOB U3ITyYCHHUS.

M3MepeHne ecTeCTBEHHOr0 paliOaKTUBHOTO (POHA JO3UMETPOM.

BrInTyCKHHMK Hay4duTCs:

* pacrio3HaBaTh KBAaHTOBBIE SIBJICHHS U OOBSCHATh HA OCHOBE UMEIOIUXCS 3HAaHUH OCHOBHBIE

CBOMCTBA WJIM YCIOBUS IPOTEKaHWsl OTUX SABJICHWI: €CTECTBEHHass M HCKYCCTBEHHas
PaZvoaKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTPA U3JIyUYEHUS;

* ONMCHIBATh U3yYCHHbIE KBAHTOBBIC SBJICHMS, UCIONIB3Ysl (PU3NUECKUE BEIIMYMHBI: CKOPOCTh
JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4acTOTa CBETA, IEPUOJ IOIypacnana; Ipu OINUCAHUU
MPAaBUIIBLHO TPAKTOBATh (PU3NUYECKUN CMBICI UCTIOIB3YyEMBIX BETUYMH, UX 0003HAYCHUS U €IUHHIIBI
U3MEpPEHUS;

* yKa3plBaTh (OPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (DH3MUECKYIO BEIWYHHY C JIPYTUMH
BEJIMYMHAMH, BBIYUCIIATH 3HaYCHNE (PU3UUECKON BETUYMHBI;

* aHaJIM3UPOBATH KBAHTOBBIE SBJICHUS, UCTOJb3YsI (PU3NYECKUE 3aKOHBI U MOCTYJATHI: 3aKOH
COXpaHEHUsl DHEPIUM, 3aKOH COXPAHEHHMs DJIEKTPUYECKOrO 3apsa, 3aKOH COXPAaHEHHS MacCOBOIO
YHCIIa, 3aKOHOMEPHOCTHU U3JIy4E€HHS U MOITIOLIEHUS CBETa aTOMOM;

® pa3nMyYaTh OCHOBHBIC IIPU3HAKU IIJIAHETAPHOU MOJEIIA aTOMA, HYKJIOHHOW MOJEIIM aTOMHOT'O
sapa,

® [PUBOJWUTH IIPUMEPHl IPOSBICHUS B IPUPOAE U IPAKTHYECKOrO HCIIOJIb30BAHUS
PagUOAKTUBHOCTH, ANCPHBIX U TEPMOSAAEPHBIX PEAKLUN, IMHENYATHIX CIIEKTPOB.

BLIHYCKHI/IK INOJIYYHUT BO3MOKHOCTb HAYUUTBCA:

* HCIOJIb30BAaTh MOMYyYEHHBIC 3HAHUS B TIOBCETHEBHOM KU3HU MPH oOpallleHuu ¢ mpudopaMu
(CueTYMK HMOHU3UPYIOIIUX YaCTHII, JO3UMETp), AN COXPAHEHHUsS 3J0POBbS M COOMIOJEHHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKpPY’KalOLEH Cpene;

® COOTHOCUTH OHCPTHIO CBA3U ATOMHBIX AACP C I[e(i)eKTOM MacCcChI;
* MPUBOAUTH MPUMEPHI BIUSHUS PATMOAKTUBHBIX U3TYYCHUI Ha )KHBbIC OPTaHU3MBI
* [OHUMAaTh MPUHIUN JICHCTBUS JO3UMETPA;
® TIOHMMATh DKOJOTMYECCKHE HpO6J’I€MI>I, BO3HHUKAIOMIUEC TIIPpU HCIIOJB30BAHHUU ATOMHBIX
ANEKTPOCTAHIIUNA, U TYTH PEIIEHUs 3TUX MPoOJieM, MEePCIEeKTHBBl HCTOIB30BaHUS YIIPABISIEMOTO
TEPMOSIEPHOTO CUHTE3A.
Ctpoenne u 3BoJI0OIUs BeesreHHoi
I'eonienTprUecKas 1 reTuoIeHTpUIecKasi CUCTeMbl Mupa. Puznueckas npupoia HeOECHBIX
ten Conneunoit cuctemsl. [Ipoucxoxnenue Conneunoit Cucremsl. @uznueckas npupoaa CosHia
u 3Be31. Ctpoenne Beenennoii. DBomonus Beenennoit.
JdeMoHCcTpauMu
AcTtpoHoMHYecKre HaOMIOeHUsI. 3HAKOMCTBO C CO3BE3AMSIMHU U HAOIIOJCHHE CYTOYHOTO
BparieHusi 3Be3aHoro Heba. Habmonenne nsmxenus Jlyapl, CollHIIa ¥ TUIAaHET OTHOCHUTEIHHO
3BE3/I.

BeInmyckHHMK Hay4dnTes:

* pas3nuy4aTh OCHOBHBIEC MPU3HAKHU CYTOYHOTO BpallleHHUs 3BE3AHOTO Heba,

nerokeHud JIyael, ConmHIa ¥ IJTaHET OTHOCUTENIBHO 3BE3]T;

® JIOHUMATH paSJ'II/I'-II/IH MG)K}Iy FGHI/IOHGHTpI/I‘—IeCKOﬁ nu FeOHeHTqueCKOﬁ cucreMaMm MI/Ipa.
Buinycknux noayuum 603moi#cHOCMb HAYYUMBCAL

. YKa3bIBaTh OOIIME CBOMCTBA U OTIWYHS IJIAHET 3€MHOM TPYNIbI U TUIAHET TUTaHTOB;
MauibIx Tes1 COTHEYHOM CUCTEMBI M OOJIBIINX IUIAHET; MOJIb30BaThC KapToil 3BE31HOr0 Heba mpu
HaOJIIOIEHUAX 3BE3THOTO Heba;

* pa3nMyaTh OCHOBHBIE XAapaKTEPUCTUKHU 3BE37 (pa3Mep, LIBET, TEMIlepaTypa), COOTHOCHTH
LIBET 3BE3/IbI C €€ TEMIIEPATYPOM;

¢ pas3jryaTh TMIIOTE3bI O MPOMCXOXKICHUH CoJIHEYHOH CUCTEMBI.



III. TEMATHYECKOE IINTAHUPOBAHHUE
(c yuerom paboyeil mporpaMMbl BOCIIUTAHUS M IPUMEHEHHS] 000PYA0BaHUSI LIEHTPOB 00pa3oBaHUs

€CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKON HarpaBiieHHOcTel «Touka pocTay )

7 xnace (2 4 B HeneMO; Beero 68 u)

Paznen KommaectBoKommaecTBo |YdeT padouei [IpakTrueckue u  |[Mcnonbs3oBaHue
JacoB KOHTPOJIBHBIX [IPOrPAMMBI nabopaTtopHbIe U(PPOBOTO U
pabot BOCIIUTAHUS paboThI AHAJIOTOBOTO
000pymOBaHUS IEHTPA
€CTECTBEHHOHAYYHOU U
TEXHOJIOTMYECKOU
HaIpaBJIeHHOCTEN
«Touka pocTta»
Dusnka u 2 Ypok nmoarotoBku [JlaboparopHas KoMmuiekT nocyas! u
(hr3mueckre MeTobI nmeTei K pabota 000pymOBaHUS IS
M3yUYCHUS] TIPUPOIBI IeHCTBUSIM B «OmnpeneneHue  [yY€HHMYECKHX OIBITOB
YCIIOBUSX LCHbI JCJICHUA
pa3INMYHOTO pojia [M3MEPUTEIHHOTO
YpE3BBIYAHHBIX  [IPUOOpay
CUTyaLUil.
JleHb
COJTUAAPHOCTH B
0opnoe ¢
TeppOpU3M
MoumnekynsapHast 6 1 Bcemupnsbiit nens |JlabopaTopHas Habop ten pa3Hoii
(hrsuka n MaTEeMAaTHK H. pabota MacCHhI, DIIEKTPOHHBIC
TEPMOJIUHAMHKA MexayHaponublil «3mepenue BECHI
IeHb pa3MepoB MaJbIX
ToJIEpaHTHOCTH.  [TEI».
OKTs0pS - JleHb
MOJISL.
MexaHuka
1. 22 1 Jlenn poccutickoii [JlabopaTopHast OO6opymoBanue s
Bsaumoneiicts HayKH. pabota nabopaTopHBIX PadoOT U
HC TE «3mepenne YYCHUYECKHUX OIbITOB

Macchl Tesla Ha
Becax».
JlaboparopHas
paboTa
«3mepenue
o0BbeMa Tem.
Jlaboparopuas
pabora
«OnpenencHue
[IOTHOCTH
BEIIeCTBA
TBEPIOTO TeJay.
JlaGoparopHas
pabora
«I"pagyupoBaHue
[PY>KUHBI 1
M3MEpeHNe CUIT
TUHAMOMETPOM»

Vlabopamophas
paboma «Ilpasuna
CIL0JICEHUSL CUTLY
Vlabopamophas
paboma
«H3mepenue
Basucumocmu
cubl ynpyeocmu

(Ha 6a3¢ KOMIUIEKTOB
st OI'D, pu
HATUIHH)




om [edhopmayuu
npyoicurbLY)
2. [aBnenue 21 1 enb Poxxnenust  [Jlabopartophas ObopynoBanue s
TBEPABIX TEN, 1.B. KypuaroBa, [pabora mabopaTopHBIX PaboT U
PKUJKOCTEH U ra3oB H.H. bekeroBa «Omnpenenenne YUEHHUYECKUX OIBITOB
BbITAIKUBAIOICH (13 Gase KOMILIEKTOB
CHIIBD) s OI'D, ipu
JlaGopaTopHas Haam),
pabora mabopaTOPHBI
«BbIsicHEHUE
. KOMILJICKT T10
YCIIOBUH TJIaBaHUS
e MeXaHUKE,
IEMOHCTPALIMOHHOE
BelepKko Apxumena
3. Pabota 1 MOIIHOCTH.|15 1 Ampenb JlaGopatopHas ObopynoBaHue st
DHeprus. pabora nabopaTopHBIX PadOT U
«BorsicHeHUE YUEHUYECKHX OIBITOB
Jlenb namsTu yCIOBHS (Ha 6a3e KOMILJIEKTOB
bkepTB UepHOOBLIS paBHOBeCHS st O, nipu
phIYaray. HaINYUN),
ﬂa6opaT0pHag JIa60paTOpHBIf/'I
pa6OTa KOMIIJICKT I10 MEXaHHUKE
«OnpeneneHue
KIIJ[ mpu noaseme
Tena 1o
HaKJIOHHOM
[JIOCKOCTH
VlabopamopHas
paboma
«H3yuenue
1OOBUIHCHBIX U
HEenoOBUNCHBIX
0710K08»
PesepB BpemeHn 2 [loBTOpEHME
Bcero 68 4 (6 %)
8 kiacce (2 u B HeneJ110; Beero 68 u)
Pa3znen Komnuecto | KonmmuectBo | Yuer paboueit [Ipaktnueckne u | Mcnonp3oBaHue
4acoB KOHTPOJIBHBIX | TPOTPaMMBI nabopatopHbie UQPPOBOTO U
pabor BOCIIUTaHUS paboTe aHaJIOTOBOTO
o0opymoBaHus IIEHTpa
€CTECTBEHHOHAYYHOU
17§
TEXHOJIOTHYECKON
HaIpaBJIEHHOCTEN
«Touka pocta»
MosnexynsapHas (puU3uKa U TEPMOAUHAMHKA
1.TenoBele 24 2 VYpox noarotosku |JlabopaTopnas ObopynoBanue Ist
SIBJICHUS neTei K «CpaBHeHHE  KOJ| 1a00OpaTOpHBIX PaboT
NEeUCTBUAM B TEIUIOTHI IPU U YYEHUUYECKUX
YCIIOBUSIX CMEIIBAHUT ombITOB (Ha Oaze
pa3Iu4HOro poJa |BOJBI KoMILIeKTOB Ji1g OI'D,
Yype3BbIUaiiHbIX TEMIIEPATYPBI». [IPU HAJIMYUH),
CUTyalun JlaGopaTopHas KOMIUIEKT I10
«M3mepenue YA MOJIEKYJISIPHOM




TEIIOEMKOCTH ¢msuke, nudpoBoit
TBEpAOro Tena». | Jlarumk
JlabopartopHast TeMIepaTypsl U
pabora JlaGopaTopHbIit
«U3mepenue TEPMOMETD,
BIa>KHOCTH Jatuuk Temneparypsl
BO3AYXa»
enb JemoHcTpanus JaTYUK TEMIIEPATYPBHIL,
conugapHocTH B | «/3MeHeHue JIBE TOCKU, JIBE
60prbe ¢ TEMIIEPaTypHl » CBUHIIOBBIE
TEPPOPU3MOM. JemoncTpaus IUTACTHHKH, MOJIOTOK
«3menenne IBa  JaT4MKa
BHYTPEHHEH TeMIIepaTyphl, JlaMmIa,
SHEPTHUH TeNa MPH | JTUCT OeNoi 1 9€pHOH
TPEHUH U yaape» |Oymaru, CKoTd
JHdemoncTpanust JlaTumk Temneparypsl,
«ITornmouieHue KaJIOPUMETP, COCY/I C
CBETOBOM TAIOIINM JIbIOM, COCYA
SHEPTUNY C BOJIOH, JIEKTPOHHEIC
JlaGoparopHas BECHI
pabora JlaTunk Temneparypsl,
«Onpeznenenne npoOupKa, JINCTOUKH
yAeIbHON Oymaru, pe3uHKH,
TEIUIOTHI pasHble CIIUPTHI
IUTaBJICHUS JIBIAY»
JemMoHcTpanus
«Hcnapenue
CIHUPTa»
HemoncTparus Jlatuuk Temneparypel,
«3yueHune LITaTUB
mporecca KUIEHUs! | yHUBEPCAIbHBIM,
BOJIBD» KoJI0a CTeKJITHHAS,
CIIMPTOBKA,
MTOBapeHHasi CoJb
DJeKTpoAMHAMHKA
1. 27 BcemupHsiit JlaGoparopHast ObopynoBanue Juis
DnekTpuyecKue JIeHb MaTeMaTuku. | pabora «COopka |mabopaTopHbIX paboT
SIBJICHUSA MeXayHapOIHBIN | 3EKTPUYECKON U YYEHUYECKUX
JIeHb LENH U U3MEPEHHUE | ONIBITOB, KOMIUIEKT T10
TonepaHTHOCTH. | CHIIBI TOKA B €€ AIIEKTPOINHAMUKE,
OKTs0ps - [leHp | pa3muaHbIX Jartuuk Toka, JlaTunk
MOJISL. y4acTKax». HanpsHKEHUS
JlaGoparopHast JaTtauk Toka, JlaTumk
pabora HaIPSOKEHUS,
«U3mepenue pe3ucTop, peocrar,
HaNpsDKEHUS HA | HICTOYHUK TUTaHUs,
Pa3IMYHBIX KOMILIEKT ITPOBOJIOB,
y4acTKax KITIOY
AIEKTPUUECKOU
LEI».
JlaGopaTtopHas
pabora
«PerynupoBanue
CHJIBI TOKa
peocTaToM».
JlabopartopHast
pabora
«3mepenue

COIIPOTHUBJICHUA




MIPOBOJTHHKA MTPH
TIOMOIITH
amrepmerpa
BOJIETMETPA».
JlaGoparopHas
«3mepenue
MOIITHOCTH U
paboTHl TOKa B

3JIEKTPUUECKOHN
JamIe.
JemoHcTpanus
«HccnegoBanue
3aBUCHMOCTH
CHWJIBI TOKA B
IIPOBOIHHKE
HAIPSHKSHUSD
2. 6 1 Jens poccutickoii | JlaboparopHas O6opynoBanue ajs
MarauTtHbIe HayKH. «M3yuyenne mabopaTOpHBIX padboT
SIBIICHUS ANEKTPUYECKOTO  |M YUYCHUUECKUX
JIBUTATEIIS onbITOB (Ha Oase
0 | KoMmImIekToB 1t OI'D,
OCTOSTHHOTO MIpY HAJIMYWH ), TIPHOOP
TOKay. JUTSL IEMOHCTPALIUU
HeMoHCTpauus MAarHUTHBIX MOJIEH
«3mepenue nods | JlaTuuk MarHUTHOTO
MTOCTOSTHHOTO T0JIs1, TIOCTOSIHHBIH
MarHuTa» MAarHMT MOJIOCOBOM
HeMoHCTpauus JlaTYuK MarHUTHOTO
«3mepenue moJist, JIBa mratusa,
MarHUTHOTO KOMIUIEKT ITPOBOJIOB,
TI0JII BOKPYT HCTOYHHK TOKa, KO
MIPOBOIHHKA C
TOKOM)
3.CBeToBBIE 9 1 Henb Poxnenust | JlabopaTopnas ObopynoBanue JUis
SIBJICHUSA N.B. «ITonyuenue J1a00PaTOPHBIX padoT
Kypuaroga, M300paXeHns ¢ Y YYEHUYECKHUX
H.H. TIOMOILb OIIBITOB, KOMILIEKT IO
beketoBa cobuparoreit ONTHKE
JIUH3ED).
Peseps 2 [ToBTOpeHME U
00001IeHHne
Bcero 68 6 (9%)
9 kjacc (3 4 B HeJleJ110; Beero 99 yaca)
Paznen KonuuectBoKonnuec[Yuer [IpakTHyeckue u Hcnonb3oBaHue

qaCoB

TBO

paboueit
KOHTPOJI [IPOTPaMMBbI

nabopaTtopHbIe paboOTHI

HU(pPOBOTO U

AHAJIOTOBOI'O




bHBIX  |[BOCHMTaHUS 000pyZ0OBaHUS LICHTPA
pabot eCTeCTBEHHOHAYYHOHU U
TEXHOJOTHYECKON
HanpaBJIeHHOCTEN
«Touka pocta»
MexaHH4YeCKHe SIBICHUS
1. 3akoHbI 38 2 Ypox Jlaboparopnas pabota ObopynoBanue s
B3aMOJEHCTBU nonrotoBku  («MccienoBanue nabopaTopHBIX PadboT U
ST 1 IBMOKCHUS nerei K PaBHOYCKOPEHHOTO JBM)KEHHS [y YeHUUIECKUX OIBITOB (HA
e MeiicTBUS M B [0€3 HA4YaIbHOM CKOPOCTH».  [0a3e KOMIUICKTOB JJIs
YCIIOBHSIX JlaGopaTopHas pabota OI'D, npu HaTUIHH ),
pasnu4Ho ro |[«M3mMepeHne ycKopeHus KOMILIEKT 110 MEXaHHUKE
poxna CBOOOTHOTO MAJCHUS C JlepeBsIHHBIN OPYCOK,
Ype3BbIYAMH [TOMOIIBIO MASTHUKAY. Habop IPY30B,
bIx cutyanuii JlabopaTopHas pabota MEXaHHYECKasi CKaMbs,
. lenn «3yuenue /IBmxenus tena |JluHaMoMeTp.
COJTUAAPHOCT [[IPH
1 B 60pr0e C HeiictBun ~ cuyBl
TEPPOPU3MOM TPEHHSD»
2.Mexaandeck |12 1 Bcemupnsrii  JlabopaTopHas paboTa O6opynoBaHue st
Ve KoneOaHus U eHb «ccnenoBanme 3aBUCHMOCTH [1a00paTOPHBIX paboT u
BOJIHBL. 3BYK. MaTeMaTHKH [[I€pUOJa U YaCTOTHI YUCHHYECKHX OTIBITOB,
MesxayHapo1 |CBOOOIHBIX KoJeOaHui npudop 1St
HBI IGHb  [MasTHHUKA OT [UIMHBI €TO IeMOHCTpaLUH
TonepanTHOC [HUTH» KoJIeOaHuil, JaTYHK
TU. JlemoncTpatuu «Konebanust [MOCTPOEHUS TPAEKTOPUHU
OKTSOpb -  [HUTSIHOTO MasTHHUKA U NBYDKEHUS 110 ocu X,Y,2
Jlenb Moyt [cBOOOIHBIE KOsleOaHus rpy3a |[laTunk yckopeHus,
Ha MPYKHHE [ITATHB C KPETIEKOM,
JlemoncTpanuu «M3ydenne  [Habop rpy30B, HUTH,
KoJie0aHMit rpy3a Ha HA0OP MIPYXKUH
[IPY>KUHE» KOMITIBIOTED, JlaTunk
JlemoHcTpaun «M3ydueHue  |yCKOPEHHs, IITATUB C
KOJIeOaHUI HUTSIHOTO KperexoMm, Habop
MasiITHUKa) NpYy>KUH pa3 HOU
PKECTKOCTH, HA0OP
rpy3os o 100 r.
KoMIIboTep, JJaTunk
YCKOPEHMUSI, TPY3 C
KPIOUKOM, JIETKasi U
HEepacTsKUMask HUTh,
pyJieTKa
DIEeKTpOMHAMHUKA
JJIeKTpOMaruu (22 1 Jlenn Jlaboparophnas pabora O6opynoBaHue ams
THOE I10JIE poccuiickoil |[«M3yueHue sBIeHUSA nabopaTopHBIX PadoOT U
HAYKH. DIIEKTPOMArHUTHON YUECHHYECKHX OTIBITOB,
PaGotel [1.M. uuaykuun» JlabopaTopHas KOMIUIEKT I10

516104KOB a

pabota «Habmronenne
CILTOIIHOrO U JTUHEHYATHIX
CITCKTPOB UCITyCKaHUS »
JleMoHcTpanus «SIBneHue
DIICKTPOMArHUTHOMN
WHIYKITAN JleMoHCTpanus
«3Mepenne XapaKTepruCTHK
MEPEMEHHOTO TOKA)

PIIEKTPOINHAMUKE
JlaTuuK HANPSHKCHMYS,
COJICHOM I, ITOCTOSTHHBIN
M0JIOCOBOI MarHwT,
TpyOka [1BX, kommext
MPOBOJIOB
JIByxkaHanbHas
[purcTaBKa-
ociutorpad), 3ByKOBOM
reHepaTop, Habop

TPOBOJIOB



KpanrtoBas ¢pusnka

Ctpoenue 15 1 Jlenp Jlaboparophas pabota ObopynoBanue s
aToma u Poxxnennsi  [«l3MepeHHe eCTECTBEHHOTO  [TabOpaTOPHBIX PaboT U
ATOMHOTO sIIpa 11.B. paguaIioHHOro (hoHA YUEHUYECKHX OIIBITOB
KypuaTtoBa, |[mo3mmeTrpom» O6opynoBaHue Iy
H.H. Jlaboparophas pabota nabopaTopHBIX PadoOT U
bekeroBa «/3ydyenue neneHus sapa YUEHUYECKHX OIIBITOB
aToMa ypaHa 1o gororpadun
TPEKOB»
JlemoHcTpanus «M3ydenue
TPEKOB 3apsHKEHHBIX YaCTHIL
0 TOTOBBIM (hoTOrpadsIM»
Ctpoenue 5 Amnpens - JleMoHcTparuu: cinaiapl wim  [KoMnbroTepHOe
Bcenennoit enb namsatu (hororpaduu HeOECHBIX o00opynoBaHHe
PKEPTB 00BeKTOB; poTorpadun mim
UepHOOBLIS. (cTaldabl 3eMITH, TUIAaHET
OcBOE€HHE  [3EMHOM I'pyMIIbI U IIJIaHET
Kocmoca TUTaHTOB; (hoTOrpaduu KOMET,
acTepounioB; Gororpadun
COJIHCYHBIX ITATCH, COJIHEYHOM
KOpOHBL, (hoTorpaduu UiIn
CITaliIbl TATAKTHK
HToroeoe 7 [ToBTOpEeHME U 0000IICHNE
[OBTOPEHHE
Bcero 99 5 (5%)




IV.  YYEBHO-METOIUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbBHOI'O
MMPOLECCA
s peasi3zaiuu mporpaMMbl BEIOpaH yueOHO-MeToau4Yeckuid komruieke (manee YMK),
KOTOPBIA BXOTUT B (eJCpaTbHBIN MEepeUYeHb y4eOHUKOB, PEKOMEHJOBAHHBIX (JIOMYIICHHBIX) K
UCTIOJI30BaHUI0 B 00pa3oBaTeNbHOM mpolecce B 00pa30BaTENbHBIX  YUPEKICHHSIX,
peanu3yonmx — oOpa3oBaTeNbHBIE NPOrpaMMbl  OOMIETO  OOpa3oBaHUS W HMMEIOIIUX
TOCYJapCTBEHHYIO aKKpEAWTaluil0 W oOecreuuBarommii  oOyueHue Kypcy (usuku, B
cootBercTBuu ¢ ®I'OC, BKIroUarouii B ceOs:
1.  VYueOnuk «dusmka. 7 kiacey, [leppimkun A.B. YueOHUK a1 00111€00pa3oBaTeIbHBIX
yupexaeHuil. 2-e uznanue - M.: JIpoda, 2015

2. Coopuuk 3amay mo ¢msuke 7-9xi. A.B. Ilepeimkun; coct. coct. I'.I. Jlonmosa. - M.:
H3nmarenncTBOo «OK3aMen», 2016 T
3. .Meroauueckoe nocooue. ®usuka. 7 xi1. - H.B. ®unonosuy. - M. JIpoda, 2015 r.

4.  ®usuka. 7—9 xnaccel : pabouune nporpammsr / coct. E. H. TuxonoBa. — 5-¢ u3a. mepepad. —
M. : JIpoda, 2015.- 400 c.

5.  ®wuzwmka 8§ k1. : yueonuk / A.B. [1€poimkuH - 4-e uzs..crepeorur. - M.: Jipoda, 2016.

- 319c.:ui....

6.  ®wuswuka. Tectsl. 8 kiacc (aBroper H. K. Xannanos, T. A. Xannanosa).

7.  ®wusuka. [[unakruueckue matepuansl. 8 kiacc (aBTopbl A. E. Mapon, E. A. Mapon).

8.  ®wusuka. COOpHUK BOMPOCOB U 3a1a4. 7—9 kiaccel (aBTopsl A. E. Mapos, C. B. TTo3oiickuii, E.
A.

9.

Mapomn).
®uzuka 9xi., A.B.I1€peimkun, E.M.I'yTHEK,- M.: JIpoda, 2016.

JInteparypa st 00y4ar0mmMXxcs:

a.  YueOHuk «®usuka. 7 knace». [leppimikua A.B. YueOHuk s

o011eo0pa3oBaTeIbHBIX YUpexaeHui. 2-e uzganue - M.: JIpoda, 2015

b.  Pa3HOypOBHEBBIC CAMOCTOSTENILHBIC U KOHTPOJIBbHBIC paboThl. Pu3mka-7. Kupuk JI.A. -5-¢ u3s.,
nepepad.-M.: MJIEKCA, 2009

c.  CoOopHuk 3anau no ¢usuke 7-9xin. A.B. Ileppiukun; coct. I'.I'. Jlonnosa. - M.: U3narenscTBo
«OK3ameny, 2016 r.

n.  COopHuk 3aaa4 1o pusuke 7-9 Kiacchl: mocodbue id ydaumxces oomeo0pa3oBaT yupexaeHni/
B.U. Jlykamuk, E.11.1BanoBa.- 24-e u3a.-M.: [Ipocsemenue, 2010

e. Junmaktuueckue matepuanbl. ®usuka. 7 kinacc Mapon A.E., Mapon E.A.- M.: [Ipoda, 2012

k. KommuekT mudpossix obpazoBarenbHbIX pecypcoB (nanee L{OP), momemennsiit B Enunyto
komnekiuo [OP

3. Tectel x yuebuuky A.B. Ilepeimkuna, 7 kmace/ H.K. Xannanos, T.A. XaHHaHaHOBa. -
M. JIpoda, 2015 r.

u.  Dusuka. 7 kinacc. CoopHUK BorpocoB U 3amay. K yue6Huky A.B. Ileprinikuna. Beprukais.
®Pr'ocC, 2016 r. Mapon A.E., Mapon E.A., TTo3oiickmii C.B.

K. Juarnoctuueckue pabotsl k yueOHuky A.B. [lepsimkuna, 7 kinacc/ B.B.

[[Taxmarosa, O.P. ledep. - M.[Ipoda, 2015 T.

Jluteparypa 1Jisl yuyuTes

OcHOBHas:

1.  IIpumepHas mporpamMmma OCHOBHOTO 001iero oopa3oBanus no ¢usuke. COOpHUK HOPMATUBHBIX
nokymeHToB. ®usuka / coct. 3.J1.JInenpos, A.I'.Apkanbes. - 2-¢ uza. crepeotutn. - M.: JIpoda, 2008
2.  Meroauueckoe mocobue. dusmka. 7 k. - H.B. ®unonosmu. - M. J[lpoda, 2015 r.
JomonauTenbHas:

1.  JImarHoctuyeckue pabotsl. B. B. [llaxmatos, O. P. llleddep «Dusuxka - 7», Apoda, 2015

2. Wrorosas arrecranus. Tunossie TectoBble 3ananud. O. U. I'pomiieBa, uza. «9k3amen», MockBa
2014

3. Pa3HOypOBHEBbIE CAMOCTOSTEIIbHBIE M KOHTPOJbHBIE paboThl. Pusuka-7. Kupuk JI.A. -5-e u3n.,
nepepad.-M.: UJIEKCA, 2009

4.  Coopnuk 3ama4 no pusuke 7-9xn. A.B. Ilepoermkun; coct. I'.I'. Jlonmosa. - M.: M3naTenscTBO
«Dx3ameny, 2016 T.



5.

CoOopauK 3ama4 1o gusuke 7-9 Kiacchl: Mocodue s ydanuxcsi o01eo0pa3oBar yupexacHun/

B.W. Jlykamuk, E.11.MBanoBa.- 24-e u3n.-M.: [Ipocsemenue, 2010

6.
7.

koutekiuto LIOP (itiip://8cbool-col leciion.eau.mr/).

8.

M. JIpocda, 2015 .

9.

Junaktuueckune marepuaisl. Pusuka. 7 kmacc Mapon A.E., Mapon E.A.- M.: Jlpoda, 2012
KomruiekT mudpoBbix oOpazoBarenbHbIX pecypcoB (nanee LIOP), momemniennsiii B Enunyro

Tectsl k yueOnuky A.B. Ileprimkuna, 7 knace/ H.K. Xannanos, T.A. XanHananosa. -

dusuka. 7 kinacc. Coopuuk Bonpocos u 3aaa4. K yvueOuuky A.B.Ilepoinkuna. Beprukais.

®I'OC, 2016 r. Mapon A.E., Mapon E.A., [To3olickuii C.B.

10.

Hledep. - M. poda, 2015 .

AJZIPECA UHTEPHET-PECYPCOB

HuTepHer:

HHTGDH@T-HO[LI{GD)KK& Kypca d)I/I3I/IKI/I

Juarnoctuueckue padotel k yueouuky A.B. Ileprimkuna, 7 knace/ B.B. llaxmarosa, O.P.

Jst uHGOpMAIIMOHHO-KOMITBIOTEPHOU MOAEPKKHA YIEOHOTO MpoIiecca MpernoiaraeTcs
HCIOJIb30BaHUE CIEAYIOUINX IU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB, PEATU3YEMBIX C TOMOIIBIO CETH

No HasBanue caiita DJIEKTPOHHBIN aJipec
1. Kosnekrust [JOP http://school-collection.edu.ru
5 Koutexiust «EcrectBenHonayunsie  |http://experiment .edu.ru-
' PKCIEPUMEHTHI»: QU3HKa
3. Muip Gu3uku: GU3NIECKUI SKCIIEPHUMEHT http:// demo. home.nov.ru
4. Cepsep kadeapsl o0meit puznku gusdaka http://genphys.phys.msu.ru
MI'Y: buznueckuit MIPaKTUKYM u
TIEMOHCTpAIMH
5. 'YPOKH 110 MOJICKYJIIpHOU (DH3HKe http ://marklv. narod.ru/mkt
6. dusuka B aHUMAIHSIX. http://physics.nad.ru
7. HHTEpHET ypOKH. http://www. interneturok. ru/distancionno
8. du3urKa B OTKPBITOM KOJUICIKE http://www.physics.ru
Q. ["azera «Pusuka» M3narenabckoro goma http://fiz.1september.ru
«IlepBoe ceHTsIOpsI»
Kosmexrust «EctectBenno-nayunsie |http://experiment.edu.ru
10 PpkcnepuMeHTH»: pU3MKa
BupTyanpHBIH METOINYECKHI KaOMHET http://www.gomulina.orc.ru
11 yauTens GU3UKH U aCTPOHOMUHU
12 3anaun o GU3NKE C PEIICHUSIMA http://fizzzika.narod.ru
13 3aHnMaTenbHas Gpu3rka B Bonpocax u orBetax:|http://elkin52.narod.ru
calT 3aciykeHHoro yuuress PO B. Enbkuna
3aouHast pU3NKO-TEXHUYECKAs! IIKOJIA TPH
14 MOTU http://www.school.mipt.ru
15 Kabuner ¢pusuku Cankr-IlerepOyprekoit http://www.edu.delfa.net
AKaJIeMHH TIOCTIUIIOMHOTO Me1arorn4eckoro
o0Opa3oBaHUs
16 Kadeapa u 1aboparopus ¢puszukun MUOO http://fizkaf. narod.ru
KBaHT: Hay4YHO-TIONYJISIPHBIN ¢usuko  |http://kvant.mccme.ru
17 |matemaTnueckuii )ypHaI
18 WNudopmaninoHHbIE TEXHOJIOTHUHI B | http://ifilip.narod.ru
npenoaaBanuu ¢uznku: caut 1. f.
DuUIUImnoBou



http://school-collection.edu.ru/).
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