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IHHOACHUTEJIbHASA 3AIINCKA.

Pabouas mporpamMma eCTECTBEHHOHAyYHOM HAmpaBJICHHOCTH 1O (U3HKE C
HCIOJIb30BaHUEM 000pyAoBaHMs LIeHTpa «Touku poctay A 7-9 K1accoB OCHOBHOM ILIKOJIBI
COCTaBJIeHa U pa3paboTaHa B COOTBETCTBHH C:

o @enepanbubiM 3akoHOM 0T 29.12.2012 Ne 273-®3 (pen. or 31.07.2020) «O6
obOpazoBannu B Poccuiickoii ®eneparuu» (¢ W3M. U JIOM., BCTYIl. B CHIY C
01.09.2020);

e TpeboBanusMH DenepaabHOro rocyIapcTBEHHOrO 00pa30BaTEeNIbHOTO CTaHIApTa
OCHOBHOT0 00111ero oopasoBanust (yTB. IprukazoM MuHUCTepcTBa 00pa3oBaHUs U
nayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacnoprom HanmonansHOTO MpoekTa «O0pa3zoBanue» (yTB. npesuguymom CoBeta
pu IIpesunenre PO no crpaternyeckoMy pasBUTHIO U HALIMOHAIBHBIM IPOEKTAM,
npotokoi ot 24.12.2018 Ne 16);

e T'ocymapctBenHon  mporpammon  Poccuiickon ~ ®enepauuu  «Pa3zButue
obpazoBanus» (yrB. [TocranoBnenuem [IpaButenberBa PD ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «O6 yTBepXk,IECHHH TOCYJAPCTBEHHON MPOTrPaMMbl
Poccuiickoit ®enepanuu «Pa3Butne 06pazoBaHus»;

® aBTOPCKOW MpOrpamMMoil OCHOBHOTO oO0miero oOpa3oBaHus Mo Qu3uke ans 7-9
knaccoB (A. B. [Iépeimkun, H.B. ®unonosuu, E.M.I'ytauk, M., «/Ipoda», 2015
r.);

e y4eOHBIM IUTAHOM M OCHOBHOM 00pazoBatenbHOi mporpammbl OO0
MBOY «Hwuckacuuckass COILL»;

e MeToMYECKUMU PEKOMEHJAIUSAMU IO CO3JaHUI0 U (PYHKIMOHMPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3alNAX, PACIIONOKEHHBIX B CEJIbCKOW MECTHOCTU U
MaJIbIX TOpO/iax, HEHTPOB 00Pa30BaHUS €CTECTBEHHOHAYYHOM U TEXHOJIOTMYECKON
HanpasieHHocTe  («Touka  pocta»)  (YTBEpXKAEHBI  pacHoOpsKEHUEM
MunucrepcTBa npocsenienus Poccuiickoit denepaunu ot 12 suBaps 2021 r. Ne P-
6).

Pabouas mporpamma peanusyercs B yueOHukax A. B. Ilepoimkuna «®usnka 7 kmaccy,
«Pu3uka 8 knace», «dusuka 9 kmacey cucremsl «Beptukansy Ileppiukun A. B., yueOHUK

It 001IIe00pa3oBaTeNbHBIX YUeOHBIX 3aBeacHmi.M.: JIpoda, 2020

[Iporpamma ompenenser coAepKaHHE U CTPYKTYpy YydeOHOro marepuania,
MOCJIEZIOBATEIBHOCTh €r0 H3Y4YeHHs], MyTH (OPMUPOBAHMSI CHUCTEMbl 3HAHUH, YMEHUU U
CIOCO0O0B AESTENbHOCTH, PA3BUTHUS, BOCIIUTAHUS U COLMATM3AINH YUaIUXCSl.

Co3nanne nentpa «Touka pocTta» mpennonaraeT pasBUTHE 00pa30BaTENbHON
nHQpacTpyKTypsl 0011e00pa30BaTeIbHON  OpraHM3ali, B TOM YHCIE OCHAIEHUE
o011eo0pa3oBaTeIbHON OpraHU3aluu:

1. oGopymoBaHueM, CpelCTBaMU OOYYCHHUS M BOCTIMTAHUS JUIA U3y4eHHS (B TOM YHCIE
AKCIIEPUMEHTAIILHOTO) MIPEAMETOB, KYpCOB, JTUCLUIIIINH (Momyneit)
€CTECTBEHHOHAYYHOM HaNpaBICHHOCTH npu peanu3auu OCHOBHBIX
0011e00pa3oBaTebHBIX MPOTPAaMM M JOTIOJHUTEIBHBIX 0011e00pa3oBaTeIbHBIX
nporpamMM, B TOM YHCIE AJS PACHIMPEHUs COAEpKaHHs y4eOHOro IMpeaMmera
«DPu3uKay;

2. obopynoBaHHEM, CpEACTBAMHU OOYYEHHUS M BOCIUTAHUA Ul peaH3allMyd IporpaMM
JOTIOJTHUTEIBHOTO 00pa30BaHNUsl €CTECTBEHHOHAYYHOM HAaIPaBJICHHOCTEH;

3. KOMIBIOTEPHBIM M HHBIM 000PYI0BaHUEM.



[TpodunbHbI KOMIUIEKT 000pymoBaHus obOecmeunBaeT 3()PEKTUBHOE HTOCTHKECHUE
00pa30BaTEeNbHBIX PE3YJIBTATOB OOYYAIOIIMMHUCS IO TpPOTrpaMMaM eCTECTBEHHOHAYYHOM
HaIpaBJICHHOCTHU, BO3MOXHOCTb erIY6JIéHHOFO HU3YUCHUA OTACIIbHBIX IMPEAMCTOB, B TOM
quciae Uil GOPMHUPOBAHUST M300PETATENBCKOTO, KPEaTUBHOIO, KPUTUYECKOTO MBIIUICHUS,
pa3BuTHs ~ (YHKIMOHAJIBHOH TPAMOTHOCTH y  OOydYarommxcs, B TOM  YHUCIE
€CTeCTBEHHOHAYYHOW M MaTeMaTHYECKOM.

OKCHEpUMEHT SIBJISIETCS] UCTOYHUKOM 3HAHUN U KPUTEPUEM HUX UCTHHHOCTH B HayKe.
Konuenmus coBpeMeHHOTO 00pa3oBaHusl MOApPa3yMEBaeT, YTO B y4eOHOM 3KCIEPUMEHTE
BEAYILIYIO POJIb JOJDKEH 3aHATh CAMOCTOSITENbHBIA HMCCIEAOBATEIbCKUNA YYEHUYECKHI
skcriepuMeHT. COBpeMEHHBIE SKCIEPUMEHTAIbHBIE UCCIENOBaHUs MO (U3UKE YKE TPYAHO
Mpe/ICTaBUTh 0€3 UCIOIb30BaHUSl HE TOJIBKO aHAJIOTOBBIX, HO U IU(GPOBBIX U3MEPUTEIBHBIX
npubdopoB. B denepaabHOM rocyapcTBEHHOM 00pa30BaTEIbHOM CTaHIapTe (naiee —
®I'OC) nponucaHo, 4TO OJAHUM U3 YHUBEPCAIbHBIX YUEOHBIX

neiicreuit (nanee — YVY/I), npuoOperaemMbIx ydalluMUCS, AOJKHO CTaThb YMEHHE
«IIPOBEJIEHUS OIBITOB, IPOCTHIX IKCIEPUMEHTAIbHBIX UCCIIEI0BAaHUH, IPAMBIX U KOCBEHHBIX
U3MEpPEHU C CII0JIb30BaHUEM aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX IIPUOOPOBY.

VY4eOHbIN IKCIEPUMEHT M0 (PHU3UKE, MPOBOAUMBIA HA TPATUIIMOHHOM 00OpYIOBaHUU
(6e3 mpumeHeHus ITUGPOBBIX JIAOOPATOPHIL), HE MOXKET B ITOJTHOM MEpe 00CCIICUUTh peIICHUE
BCeX 00pa30BaTENbHBIX 33134 B COBpeMEHHOM 1mKouie. CIIOKUBIIASACS CUTyalust 00yCIIOBIeHA
CYIIECTBOBAHHEM PsijIa IPOOIIEM:

*  TPaIUIHMOHHOE IIKOJILHOE 000PYI0BaHHE U3-32 OIPAaHUYCHUS] TEXHUYECKUX
BO3MO’KHOCTEH He M03BOJISIeT MPOBOAUTH MHOTHE KOJIMUECTBEHHBIE UCCIIEI0BAHMS;

*  JIIUTEIHHOCTH MPOBECHHS (PU3NIESCKUX MCCIIETOBAHMIA HE BCET/Ia COTIACYETCS C
JUTUTENTLHOCTBIO YI€OHBIX 3aHSTHIA,

*  BO3MOXHOCTH IPOBEACHUS MHOTHX (PM3UYECKUX HCCIICAOBAHUIA OTPaHUIMBACTCS
TpeOOBaHUSMU TEXHUKU O€30IaCHOCTH U JIp.

[udposast mabopaTtopusi KapAUHAITEHBIM 00pa30M H3MEHSET METOJMKY U COJIepIKaHHe
HKCHEPUMEHTAIBHOMN J1eSTENFHOCTH U NTOMOIaeT PEHIUTh BbILIENEPEUNCIIEHHbIE TPOOIEeMBI.
HIupoxwuii criekTp MUQPOBHIX TATYUKOB MO3BOJISIET yYAITUMCS 3HAKOMHUTBCS C TTapaMeTpaMu
(U3MYECKOro SKCIEPUMEHTa HE TOJIBKO Ha KaU€CTBEHHOM, HO M Ha KOJIMYECTBEHHOM YPOBHE.
C nomorisio ¢ poBoOii 1a60paTOPUN MOKHO TTPOBOJUTH JITTUTEIIBHBIA SKCTIEPUMEHT 1K€ B
OTCYTCTBHH dKCiepUMeHTaTopa. [Ipr 3TOM n3MepsieMble TaHHbIE U pe3yIbTaThl UX0OpabOTKH
0TOOpaKarOTCsl HEMOCPECTBEHHO Ha DKPaHEe KOMITBIOTEPA.

B mnponecce dopmupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUN MO (u3uke ydamuics
YUUTCS IPEACTABIATH HUH(OPMAIHIO 00 UCCIeIOBAaHUN B YETHIPEX BUAAX:

* B BepOaTbHOM: OIUCBHIBATh OJKCIIEPHUMEHT, CO37aBaTh CIIOBECHYIO MOJIEb
JKCIEpUMEHTa, (UKCUPOBATh BHHMaHHE Ha H3MEpSAEMBIX (QHU3UYECKUX BEIUYNHAX,
TEePMHHOJIOTHU;

* B TaOJMYHOM: 3aTOJHATH TAONHIBI MAHHBIX, JIE)KANIMX B OCHOBE MOCTPOCHHS
rpaduKoB (P 3TOM y yYaIIUXCS BO3HUKACT MEPBUYHOE IPEICTAaBIEHHE O MaciTadax
BEJIMYUH);

¢ B rpaduyeckoM: CTPOUTHh TpaduKHU MO TaONMYHBIM JAHHBIM, YTO IO3BOJISET
NEepeTH K BBIABIDKCHUIO THIIOTE3 O XapaKTepe 3aBUCHMOCTH Mexay (uzndeckumu
BEJIMYMHAMH (TIPH 3TOM YYUTEIb MOKA3bIBACT MPEUMYIIECTBO B BU3YaJIH3allUU 3aBUCHMOCTEH
MEKy BeJIM- YUHAMH, HAIJIAAHOCTh 1 MHOTOMEPHOCTH);

* B AaHWIMTHYECKOM (B BHJIE MaTeMaTW4YeCKUX YPaBHCHUH): TMPHUBOAUTH
MaTeMaTH4ecKoe OINMCAHWE B3aMMOCBA3M (U3MYECKUX BEIMYMH, MaTeMaTH4ecKoe
0000111eHUE MTOTyYSHHBIX PE3YJIbTaTOB.

[Tepexon K KaxkmoMmy 3Tally HpeACTaBICHHUS HHGOOpMAaIUMU 3aHUMAET JOCTATOYHO
00JIbIION TPOMEXKYTOK BpeMeHH. bezycnoBHo, B 7—9 kitaccax 3TOT Mpolecc He00X0AUM, HO



B CTapIIUX KJaccax 3TO BpeMsI MOKHO ObLTO ObI OTBECTH Ha pElIeHHe 00Jiee BaKHBIX 3a/1a4.
B srom miane uudposbie 1a00paTOpuUM IMO3BOJSIIOT CYHIECTBEHHO SKOHOMHTH BpPEMS,
KOTOpOE€ MOXHO IOTPAaTUTh Ha (HOPMHpPOBAHHUE HCCIEAOBATEIBCKUX YMEHUU YYaIlIUXCS,
BBIPAXKAIOIINXCSA B CIEYIOUINX ACHCTBUSIX:

¢  ompeneneHne npoodIemsbl;

*  [IOCTaHOBKA HCCJIEJIOBATEILCKOM 3a/1a4;

*  [UIAaHMPOBAHHE PELICHUS 33/1a4u;

*  IIOCTPOCHUE MOJENEN;

*  BbLIBIDKEHUE TUIIOTE3;

*  SKCIEepUMEHTaJbHAs MPOBEPKa THIIOTE3;

*  aHAJIW3 JAaHHBIX SKCIIEPUMEHTOB WM HAOIIOICHU;

*  (opmynupoBaHUE BBIBOOB.

[locnegnue rTOABI y ydalIuxcs HaOMIOAaeTcs HHU3Kas MOTHBAIUS H3y4YeHUS

€CTECTBEHHOHAYYHBIX IUCIHHIUIMH U, Kak CIEACTBHE, MaJeHHEe KadecTBa OOpa3OBaHMS.
Hudposoe yuebHOE 000pyHAOBaHKE MO3BOJIAET yYAIIUMCS O3HAKOMHUTHCS C COBPEMEHHBIMU
METOJIaMU UCCIIeIOBAaHUS, IPUMEHSIEMbIMU B HayKe, a YUUTEII0 — MPUMEHSATh Ha MPAKTHUKE
COBPEMEHHBIE TeJarorudeckrue TeXHoJoruu. [1oaToMy riaBHOI COCTaBIIAIONICH KOMIUIEKTa
«Toukol pocTa» SIBISIOTCS HUPPOBbIE Ta00PaTOPUU.

HpennaraeMaﬂ nporpamMmma peajin3yeTcs ¢ IOMOIIBIO y‘Ie6HO'MCTOI[I/I‘I€CKI/IX KOMIIJICKTOB
(YMK).

VMK I KaXXI0T0 KiIaCCa BKIOYACT!: y‘Ie6HI/IK, 3aaYHUK, MECTOOANYCCKUC MaTCpHAJIbI
AJIA YIUTCIIA, CaMOCTOATCIIbHBIC U KOHTPOJIbHBIC pa60TI>I.

[Tnanupyrotesa crnenyroniye ¢Gopmbl OpraHu3alMy ydeOHOro mpouecca: (ppOHTaJIbHBIE;
KOJUIEKTUBHBIE; TPYNIOBBIE; padoTa B ape; UHAUBUIYaIbHbIE.

B npenogaBanuu npeamera OyAyT HCIOIB30BATHCS CIEAYIONIUE TEXHOIOTUU M METOJIBI:
JTUYHOCTHO-OPUEHTUPOBAHHOE O0ydeHHe; npodiieMHoe oOydeHue; nuddepeHIpoBaHHOe
oOydeHure; TEeXHOJIOTUN OO0y4YeHHsS Ha OCHOBE PEIICHHsS 3a/1a4; METOAbl WHIWBHIYALHOTO
oOyJeHwus.

OcoOeHHOe 3HaueHWE B TMpeNofaBaHUM (PU3UKK HMMEeT MIKOJIbHBIM (U3HUECKUN
OKCIICPUMCHT, B KOTOpBIfI BXOOAT I[eMOHCTpaHI/IOHHI:Jﬁ SKCIICPUMCHT U CaMOCTOATCIIbHBIC
nabopaTopHbIE PAOOTHI YUaAIIHXCS.

Heabro n3dyyenusi U3MKU B OCHOBHOM LIKOJIe SIBJISIETCH:
1) B HAaMpaBJIEeHNH JJUYHOCTHOTO PA3BUTHUS

- BOCITMTAHHUEC I'OTOBHOCTH 06yanOI_HI/IXCH K CaMOpa3BUTHUIO U CaMOO6p330BaHI/IIO Ha
OCHOBC MOTHUBAaIMM K 06yqumo " IIO3HAHUIO,

-popMupoBaHUE IEHHOCTH 3J0pPOBOTO M Oe3omacHoro oOpa3a JKHU3HH, MPaBUII
WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOT0 MOBEAEHUS B UPE3BbIYAHHBIX CUTYaLUSX,
YTPOKAIOLIUX KU3HU U 3I0POBBIO JIIOJICH, MPaBHII TOBEJCHHS HAa TPAHCIIOPTE U HA AOPOrax.



-BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HaThb NPUPOILY, HEOOXOAMMOCTH
Pa3yMHOT'O MCIIOJIb30BaHUS JOCTHXKCHUN HAYKH U TEXHOJIOTHH JJisl JaJIbHEUILIEro pa3BUTHUS
YeJI0BEYECKOIo O0LIECTBA;

-pa3BUTHE YBOXKCHUS K TBOPIIAM HAYKU M TEXHUKHU; OTHOIICHUS K (PH3UKE KaK K dJIEMEHTY
o011euenoBeYeCcKOi KyIbTypHl;

2) B ME€TANIPEAMETHOM HaIIPpaBJICHUMN

OCBOCHHME 3HAHUU O MEXAHWYECKUX, TEIJIOBBIX, SJCKTPOMArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX; BEJIMYMHAX, XapaKTEPU3YIOIIMX OSTU SBJICHUS; 3aKOHAX, KOTOPHIM OHHU
MOAYUHSIOTCS; METOJaX HAY4YHOTO MO3HAHUS MPUPOIbI U (POPMUPOBAHUS HA ITOW OCHOBE
Mpe/ICTaBICHU 0 GU3NYECKON KapTUHE MUPA;

OBJIaJICHUE YMEHUSMHU MPOBOJAUTH HAOIIOJEHUS NPUPOIHBIX SIBICHUN, ONUCHIBATh U
0000111aTh pe3ysbTaThl HAOII0I€HUH, HCIIOIB30BATh IPOCTHIE U3MEPUTEIbHBIC IIPUOOPHI IS
n3yueHUs: GU3NUYECKUX SIBJICHUH; IPEACTaBIATh pe3yIbTaThl HAOMIOACHUN UM U3MEPEHUH B
Buje TaOnui, rpadUKOB M BBIABIATH HA 3TOM OCHOBE AMIHMPHYECKUE 3aBHUCUMOCTH;
IPUMEHATh MOJTYYEHHbIE 3HaHUS JJI1 OOBSICHEHUS Pa3sHOOOPA3HBIX MPUPOIHBIX SIBIECHUHN U
IIPOLIECCOB, MPUHIIMIIOB AEUCTBUS BaXKHEHIINX TEXHUYECKUX YCTPOMCTB, JUIs perieHus ¢u-
3UYECKHX 3a/1a4;

PAa3BUTHUEC TO3HABATCIIbHBIX HHTCPECOB, HHTCIIJICKTYAJIBHBIX U TBOPUCCKHUX CIOCOOHOCTEH
B IpoHecce PpCUICHUA (1)I/I3I/ILICCKI/IX 3alady MW BBIIIOJHCHUA  SKCIICPUMCHTAJIbHBIX
HCCHGHOB&HHﬁ; CIIOCOOHOCTH K CaMOCTOATCIIBHOMY HpI/IO6peTeHI/IIO HOBBIX 3HAaHUH IIO
(I)I/I3I/IKC B COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT}IMI/I " UHTCPCCAMU,

- HCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMM Ui pelieHus HWH(OPMAIMOHHBIX H
KOMMYHHMKAITMOHHBIX YYE€OHBIX 3a/la4, B TOM YHCIIE: BBIYHUCICHHE, HAMHUCAaHUE IHUCEM,
COYMHEHMI, TOKIIaI0B, pedepaToB, CO3/IaHUE MPE3CHTALUI U JIp.;

IlnanupyemMblie pe3yJibTaThbl 0CBOEHHUS] Y4eOHOTr0 npeamera «@u3ukay.

JIMYHOCTHBIMH pe3yJabTaTaMu 00ydeHus Gpusmuke B 7-9 kiiaccax SBISIOTCS:

pa3BUTHE NO3HABATENIbHBIX MHTEPECOB, NHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
yyalmxcs;

yOEXKIEHHOCTh B BO3MOXKHOCTH IIO3HAHUS MPUPOJBI, B HEOOXOIMMOCTH Pa3yMHOTO
UCIIOJIb30BAaHUSl JOCTMKEHUM HAayKM U TEXHOJOTHMH Il JAJbHEHIIEr0 pa3BUTHS
YeJI0BEYECKOro 00IIecTBa, yBAKEHUE K TBOPIIAM HAayKH M TEXHHUKH, OTHOIIEHUE K (pu3nke
KaK 2JIEMEHTY 00I11€YeIOBEYECKO KYIbTYPhI;

CaMOCTOSITENTLHOCTh B TPUOOPETEHNU HOBBIX 3HAHUI U MPAKTUYECKUX YMEHUH;
TOTOBHOCTb K BBIOOPY KM3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMH UHTEPECAMU U
BO3MOXKHOCTSIMU;

MOTHUBaIUsl 00pa30BaTENbHON JEATEIBHOCTH IIKOJIBHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOIO MOAXO0MA;

(dbopMHpOBaHKE LIEHHOCTHBIX OTHOIIEHUH IPYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITUH U
n300peTenuil, pe3ynbraTaMm 00ydeHusl.

MeTanpeaMeTHBIMHU pe3yJabTaTaMu 00yueHus pusuke B 7-9 kiraccax SBISIOTCS:



e OBJaJICHUE HABBIKAMU CAMOCTOSATEIHLHOTO NMPUOOpPETEHUS HOBBIX 3HAHHM, OpraHU3aluu
y4eOHOI NesITeTbHOCTH, TOCTAHOBKU IIEJIeH, TIAHMPOBAHUS, CAMOKOHTPOJII M OLIEHKU
PE3yNIbTAaTOB CBOEH AEATEIbHOCTH, YMEHUSIMU MIPEIBUICTh BO3MOKHBIE PE3YIbTaThl CBOMX
JICHCTBHIA;

¢ [IOHUMaHHE PA3IUYM MEXKIY UCXOIHBIMHM (paKTaMHU U THIOTE3aMHU ISl X OObSICHEHUS,
TEOPETUYECKUMH MOJENIAIMU W pPEaJbHbIMU OOBEKTaMH, OBJIAJCHHE YHHUBEPCaIbHBIMU
y4eOHbIMU JICHCTBHSMHU Ha MpPHMEpax THIOTE3 A OOBSICHEHUS WM3BECTHBIX (DAKTOB H
HKCHEPUMEHTATBHON NPOBEPKU BBIABHTAEMbIX THIOTE3, Pa3pabOTKH TEOPETUUYECKUX
MOJIeIel MTPOIECCOB WIIH SIBIICHUI;

e (opMHUpOBaHHE YMEHUI BOCIIPHHUMATh, epepadbaThiBaTh U MPEIbIBIATH HHPOPMALIUIO B
CIIOBECHOM, 0O0pa3HO#, CHUMBOJMYECKOH (opMax, aHATM3UPOBaTh U IepepadaThIBaTh
MOJIyYEHHYI0 HMH(OpPMALMI0 B COOTBETCTBUU C TMOCTaBICHHBIMHU 3a/1a4yaMH, BBLIEISATh
OCHOBHOE COJIep)KaHHE MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI HA MTOCTABJICHHBIC
BOIIPOCHI U U3JIArath €ro;

e pPUOOPETCHHE ONBITA CAMOCTOSITSIBHOTO IOMCKA, aHaM3a M oTOopa WMHMOpPMAIHMU C
WCIIOJIH30BAHUEM DPA3IUYHBIX MCTOYHUKOB W HOBBIX MH(OPMAIMOHHBIX TEXHOJOTHH IS
pellleHrs MO3HABATENbHbIX 33/1aY;

® Da3BUTHE MOHOJIOTHYECKOW W JAMATOTMYECKOW PEYH, YMEHHS BBIPAXaTb CBOM MBICIH U
CIIOCOOHOCTH BBICITYIIIMBATH COOECEHNKA, TOHUMATh €T0 TOUYKY 3pEHHs, TPU3HABATH IPABO
JPYroro 4eioBeKa Ha MHOE MHEHUE;

® OCBOCHHE NPHEMOB JICHCTBUI B HECTAHIAPTHBIX CHTYAllUsX, OBJIAICHHE 3BPUCTUICCKUMU
METOJIaMU peLIeHUs Tpo0IeM;

e (opmupoBaHHe yMEHHU pabOTaTh B TPYIIE C BBHIMOJHEHHEM PA3IHYHBIX COIUAIBHBIX
poJieil, IpeACTaBIATh U OTCTauBaTh CBOM B3IJIA/IbI M YOEXKIEHUS, BECTH IUCKYCCHUIO.

PeryasituBubie YY /|

OOyuaronuiics MOIY4UT BO3MOXKHOCTD /7151 (YOPMUPOBAHUS CIIEIYIOUINX PEryIsaTUBHBIX Y'Y /1.

1. VYmeHue caMOCTOSTENBHO ONPEACTATh eI 00y4YeHus, CTaBUTh U (hOPMYITUPOBATh HOBbIE
3a/auM B yu€0e M MO03HABaTENbHOU JESTENbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH
I10- 3HABATEJILHOU JEATEIbHOCTH.
OO0yuaromuiicsi CMOXKeT:

® aHaJIM3UPOBATH CYIIECTBYIOLIUE U IJIAHUPOBATH OyaylIne 00pa30BaTeIbHbIE PEe3YyIbTAThI;

® WICHTH(UIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U ONIPEACIIATH TIIaBHYIO TPOOJIEMY;

® BBIIBUTaTh BEPCUU pEIIEHHUS MpoOJieMbl, (OPMYIUPOBaTh THUIOTE3bl, MPEABOCXUIIATH
KOHEYHBIN pe3ysbTar;

® CTaBUTh LIE€Jb JEATEIIbHOCTH Ha OCHOBE OMNPENENIEHHOM MpoOJieMbl M CYHIECTBYIOIIHUX
BO3MOKHOCTEH;

e (QopmynupoBaTh yueOHBIE 3aJadd KakK Iard JOCTH)KEHMsI TOCTaBJICHHOM LEIH
NESTENIbHOCTH;

e 000CHOBBIBATH 1I€JIEBbIE OPUEHTHUPHI U MPHUOPUTETHI CChUIKAMH HA LIEHHOCTHU, yKa3blBasi U
000CHOBBIBAS JIOTHYECKYIO MOCJIE0BATEILHOCTD I1IAroB.

2. YMeHHe CaMOCTOSTENbHO TUIAHHPOBATh TIYTH JOCTIDKEHHUS IeJield, B TOM 4YHCIe
albTepHaTUBHbIE, OCO3HAHHO BbIOMpaTh Haubosee 3(PPEKTUBHBIE CIMOCOOBI pPELICHUS
y4eOHBIX M MO3HABAaTEIbHBIX 3aj1ay.

OO0yuaromuiicsi CMOXKET:

e omnpenensaTh HeoOoxoauMoe(bie) IEHCTBUE(s)) B COOTBETCTBUU C yUeOHON U TTO3HABATEIILHOM
3aJjauaMH U COCTaBIISTh AJITOPUTM €ro(MX) BBIOJIHEHMS,

e 00OCHOBBIBaTH M OCYILECTBIJISATH BBIOOp Hambosee 3>(PPEeKTHBHBIX CHOCOOOB pELICHUS
y4eOHBIX M IMO3HABATEIbHBIX 3a7ay;



OIpENIeNIATE/HaXOAUTh, B TOM YHCJIE M3 MPEUIOKEHHBIX BapUaHTOB, YCIOBHUA s
BBINOJIHEHUS Y4eOHOM U IT03HaBaTeIbHOH 3a/1a4;

BBICTPAWBaTh JKU3HEHHBIC IUIAHBI Ha KPaTKOCpO4HOe Oyayiiee (3asBiSATH LEJIEBbIC
OpHUEHTHpPBI, CTaBUTh aJCKBATHBICE MM 3aJadyd M IpeaylaraTb JEWCTBUS, YyKas3blBas H
000CHOBBIBAs! JIOTHYECKYHO ITOCJIE0BATEILHOCTD 11AaroB);

BBIOMPATH U3 MPEIOKEHHBIX BAPUAHTOB U CAMOCTOATEIBHO UCKATh CPEICTBA/PECYPCHI IS
pelLeHys 3a1a4n/JOCTIXKEHUS LIETIH;

COCTaBJIATH IJIaH PELIECHUS IPOOJIEMBI (BBIIIOIHEHUS IPOEKTA, IPOBEICHUS UCCIIEI0BAHUA);
OIIpEeNIeNIATh NOTEHIMAJIbHBIC 3aTPYIHEHUS NIPU pEIIeHU Y4eOHON U T03HABATEIbHOM
3a/1a4d U HaXOIUTb CPEACTBA I UX YCTPAHCHHUS,;

OIMCBIBATH CBOM OMBIT, 0QOPMIISS €T0 JUIsl Iepejadn APYTHM JIOASIM B BUAE TEXHOJIOTHH
peIIeHNs IPAKTUYECKUX 3a7a4 ONPEACIEHHOrO K1acea;

IUTAHUPOBATh U KOPPEKTUPOBATh CBOIO MHIMBUAYAIBHYIO 00pa30BaTENIbHYIO TPAEKTOPUIO.
YMeHHE COOTHOCUTH CBOM JEHCTBHS C IUIAHMPYEMBIMHM pe3yJbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH JEATEIBLHOCTH B IIPOLECCe JOCTUKEHUS Pe3yibTaTa, ONpeAesTh CHOCOOBI
NEHCTBUIM B paMKax IpPENJOKEHHBIX YCIOBUM M TpeOOBaHUW, KOPPEKTHPOBATh CBOU
JEUCTBYS B COOTBETCTBUM C U3MEHSIOLEHCS CUTYyaluen.

OO0yuaromuiicsi CMOXKeT:

4.

ONpEAENATh COBMECTHO C IIE€AaroroM M CBEPCTHUKAMHM KPUTEPUU IUIAHUPYEMBIX
pe3yabTaTOB U KPUTEPUH OLIEHKU CBOEH Y4eOHOM e TeIbHOCTH;

CHCTEMAaTH3HPOBATh (B TOM 4YHCIE BHIOMPATh NMPUOPHUTETHBIE) KPUTEPHU TUIAHHPYEMBIX
pPe3yIbTaTOB U OLIEHKHU CBOEU IEATEIBHOCTH;

oTOMpaTh WHCTPYMEHTBHI JJIs OLICHMBAHUS CBOEH  JEATEIBHOCTH, OCYIECTBISATh
CaMOKOHTPOJIb CBOEH JEATEIbHOCTH B paMKaxX MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUM;
OLICHUBATb CBOKO JCATEIBHOCTb, APIYMEHTUPYS NMPUYMHBI JOCTHKEHUS WU OTCYTCTBHUS
[IJIAHUPYEMOTI'O Pe3yibTaTa;

HaxXOJUThb JOCTATOYHBIC CPEACTBA AJIA BBIITOJIHCHUSA y‘I€6HBIX I[CI\/'ICTBI/II\/'I B H3M€HﬂIOHICﬁCﬂ
CUTYyallU{ W/WIN TPU OTCYTCTBUU IUIAHUPYEMOTO pe3yIbTara;

pa60Ta;1 0 CBOCMY ILIaHY, BHOCHTHL KOPPCKTUBBI B TCKYHIYIO JCATCIBHOCTH Ha OCHOBC
aHam3a W3MEHEeHUM CUTyallUu JJIsI TIOJYUCHHUSA 3alllITAaHUPOBAHHBIX XapaKTCPUCTUK
IPOAYKTa/pe3ynbTaTa;

YCTaHABIUBAaTh CBSA3b MEXKIY [IOJYYEHHBIMU  XapakTEPUCTUKAMHM IPOAYKTA W
XAapPaKTCPUCTHKAMU ITpoHecca ACATCIbHOCTH U MO 3aBEPIICHHUU ACATCIIBHOCTHU IMPEAIaraTb
U3MEHEe- HHME XapaKTEePUCTHK IIpolecca Ui IOIMYYEHUs YIIYYIICHHBIX XapaKTepUCTUK
MIPOYKTA,

CBEpATh CBOM JICHCTBUSL C ILEJIbI0O M TPU HEOOXOAWMOCTH HCHPABIATH OUIMOKU
CaMOCTOSATEIIBHO.

VYMenmne OIICHUBATH IIPABUJIBHOCTL BBIIIOJTHCHHA y‘Ie6HOI>'I 3aJa4u, COOCTBEHHEIE
BO3MOKHOCTH €€ PEILEHUs.

OO0yuaromuiicsi CMOXKET:

OTIPEICIIATh KPUTCPUU NMPABHUIIBHOCTH (KOPPEKTHOCTH ) BHITIOJTHCHHSI YICOHOM 33/1a49H;
aHAJIM3UPOBATh U 0OOOCHOBBIBATh MPHUMEHEHHUE COOTBETCTBYIOIIETO HMHCTPYMEHTAPHS JIIS
BBHITIOJTHEHUS Y4eOHOI 3a/1a4W;

CBOOO/IHO TOJIB30BAThCS BHIPAOOTAHHBIMU KPUTEPHUSIMH OIEHKU U CAMOOIEHKH, UCXOIS U3
IIEJTH ¥ UMEIOIIUXCST CPEJICTB, pa3jindasi pe3yibTaT H CIIOCOOBI JCHCTBHIA,

OIICHWBATh MPOJYKT CBOCH JEATCILHOCTH IO 3aJaHHBIM W/WIM CaMOCTOSATEIBHO
onpeAeNEHHBIM KPUTEPHSIM B COOTBETCTBUU C TIEIBIO IESTEIBHOCTH,

000CHOBBIBATh JOCTHKUMOCTb IIEJTH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIEHKH CBOUX
BHYTPEHHHUX PECYPCOB M JOCTYITHBIX BHEITHUX PECYPCOB;



e (GUKCUPOBATH U AHATU3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
5. Brnagenue ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKHU, MIPUHSTHS PEIICHUA U OCYIICCTBICHUS
OCO3HAHHOTO BBIOOpA B yU€OHOW M IMO3HABATEIIHHOU JIEATCILHOCTH.
OO0yuaromuiicsi CMOXKET:

e Ha0MI0aTh U AHAJTU3UPOBATH COOCTBEHHYIO YU€OHYIO M TIO3HABATENIbHYIO JACSTEIbHOCTh U
JEeSITeNIbHOCTD IPYTUX 00y4arouuxcs B MPoIecce B3aUMOIIPOBEPKU;

® COOTHOCHTH pEaJIbHBbIC M IJIAHUPYEMbIE Pe3yJabTaThl MHAWBUIYAILHOW 0Opa30BaTEIbHOM
JeSTeTbHOCTH U JIENaTh BHIBOJIBI,

® [IPUHUMATDH PEUICHHE B YUCOHOH CUTYyaIlMl U HECTHU 32 HETO OTBETCTBEHHOCTH;

®  CaMOCTOSITENBHO OIpPeNesaTh IPUYUHBI CBOETO yCIeXa WM HeyclleXa U HaXOIUTh CIIOCOOBI
BBIXOJIa U3 CUTYyallUHl HEyCIexa;

® PETPOCHEKTUBHO OINpPENeNsTh, KaKue AEeWCTBUSA IO peHIeHHI0 Y4eOHOH 3adauu wiu
napaMmeTpbl 3TUX JEHCTBUI MpHUBENU K MOJYUYEHHIO HMEIOIIErocsl MPOAYKTa y4eOHOM
NeSITeTbHOCTH;

® JIEMOHCTPUPOBaTh  MPUEMBI  PETYIALUU  NCUXO(PU3HOIOTHUECKUX/IMOLUOHAIBHBIX
COCTOSIHUH ISl JTOCTMOKEHUS d(PQeKTa ycrnokoeHus (YCTpaHEHHS HSMOLMOHAIBHOM
Hanpsok€HHOCTH), 3 @exTa BoccTaHOBIEHUS (OC/a0JieHUs NPOSBICHUN YTOMIICHHS),
s¢dexTa akTUBU3aIUH (TTOBBIIICHUS ICUXO0(PU3NOTOTHUECKON PEaKTUBHOCTH).

ITo3naBartenbHbIe YV ][

OOyuaromuiics NOJy4UuT BO3MOKHOCTD 11 (POPMUPOBAHUS CIIEIYIOIIMX MTO3HABATEIbHBIX Y'Y /1.

1. VYmenue omnpenenstb TOHITHS, CO37aBaTb OOOOIIEHMs, YCTaHABJIMBATh AHAJIOTHH,
KIacCU(PUIIUPOBATh, CaMOCTOSTENbHO BBIOMPATh OCHOBAaHUS H  KPUTEpUU IS
KJIacCU(PUKAIIMK, YCTAaHABIMBATh MPUYUHHO-CJICACTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE
paccykJieHue, yMO3akiIioueHue (MHIYKTUBHOE, NEIYKTUBHOE, MO AaHAJIOTHH) U JeJaTh
BBIBO/IBI.

OO0yuaromuiicsi CMOXKeT:

L4 HO)I6I/IpaTB CJIOBA, CONOTYMHEHHBIC KIIFOYEBOMY CJIOBY, OIPCACTIAIOMUE €T0 IMTPU3HAKU U

CBOMCTBA;

® BBICTPAMBATh JIOTUYECKYIO LIENOYKY, COCTOSLIYIO U3 KIOUEBOr0 CJIOBA U CONMOAYMHEHHBIX
€MY CJIOB;

® BBIICIATH O6HII/II7I IMPHU3HAK ABYX HUJIM HECKOJIBKUX MMPEAMETOB UJIU SIBJIEHUU U O6’L$ICH$ITI) nx
CXOJICTRO;

e 00BEIUHATH NPEAMETHI U SBJICHUS B TPYIMIBI 110 ONpEAEIEHHBIM PU3HAKaM, CPAaBHUBATD,
KJaccu(uuupoBaTh U 06001maTh (HaKThl U SBICHUS;

®  BBIJICIATH SBJICHUE U3 OOMIETO psijia IPYTUX SBICHUM;

® OmpenensiaTh OOCTOATENbCTBA, KOTOPBIC MPEIIIECTBOBATN BO3SHHUKHOBEHHIO CBSI3U MEXIY
SBIICHUSIMHA, W3 OJTHX OOCTOSTENHCTB BBIIENATH OIPENENSIONNE, CIOCOOHBIE OBITH
MPUYMHON TAHHOTO SIBJICHUS, BHIBIATH IPUYHUHBI U CIIEACTBUS SBJICHUH;

® CTPOWTH PACCYXJICHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM H OT YacCTHBIX
SBJICHUI K OOIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH pacCyXJCHHE Ha OCHOBE CPaBHEHHUS MPEIMETOB U SBICHUH, BBIACIAS MPU 3TOM
o0IIKe NPU3HAKY;

® y3JaraTh NOJYYCHHYIO HH(OPMAIIHNIO, UHTEPIPETUPYS €€ B KOHTEKCTE peIacMoi 3a/1auu;



2.

CaMOCTOSITENTFHO YKa3bIBaTh Ha WH(OPMAIIHIO, HYKJAIOIIYIOCS B IPOBEPKE, MpeaiaraTb U
MPUMEHSTH CITIOCOO MPOBEPKH JOCTOBEPHOCTH HHPOPMAIINH;

BepOaIM30BaTh SMOLIMOHAIBHOE BIIEYATICHNE, OKA3aHHOE HAa HETO UCTOYHUKOM;
OOBSICHATS SIBIICHUS, ITPOIIECCHI, CBS3U M OTHOIICHHS, BBISBIISIEMBIC B X0/I€ TIO3HABATEIILHON
U HCCIICOBATEIILCKOW JICATEIILHOCTH (NPUBOAUTH OOBSICHEHHUE C W3MEHEHHEM (DOpMEI
MIPEJICTABICHHS; OOBSICHITH, NETATU3UPYS WM 00001as; 0OBACHATh C 3aJaHHOW TOYKH
3peHus ),

BBISIBJISITh M Ha3bIBATh MPUYHHBI COOBITHS, SIBJICHHS, B TOM YHCIIE BO3MOXKHBIE/HAanOOIee
BEPOSTHBIC TPUYUHBI, BO3MOXKHBIC TOCJICICTBUS 33JIaHHON TPUYUHBI, CAMOCTOSITEIHLHO
OCYIIECTBIISIS IPUYUHHO-CIICJICTBEHHBIN aHAJIH3;

JeNaTh BBIBOJ] HA OCHOBE KPUTHYECKOTO aHAJIM3a Pa3HBIX TOYEK 3PEHHS, IMOATBEPKIATh
BBIBOJ] COOCTBEHHOM apryMEHTAIMEeH WIIH CAMOCTOSTEIILHO MOJyYCHHBIMH JAHHBIMH.
YMeHue co3aBaTth, MPUMEHATh H TPEOOPA30BHIBATh 3HAKA M CUMBOJIBI, MOJCIH M CXEMBI
JUTSL pEIIeHUs] Y9eOHBIX U ITO3HABATEIBHBIX 3a]1a4.

OO0yuaromuiicsi CMOXKeT:

3.

0003HaYaTh CHUMBOJIOM ¥ 3HAKOM IIPEIMET W/UJIH SIBJICHUE;

OIIpENEIIATh JOTNYECKHE CBA3H MEX Y IIPeAMETaMH U/WIN SBICHUSIMU, 0003HaYaTh JaHHBIE
JIOTHYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

co3J1aBaTh a0CTPAKTHBIN MM peabHBIN 00pa3 mpeaMeTa U/niH SBJICHUS;

CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE yCJIOBUH 3a1a4y U/WiM crioco0a e€ perieHus;

co3llaBaTh BepOaibHBIC, BEIIECTBEHHBbIE W WH(POPMALMOHHBIE MOJEIH C BBIACICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa I ONpeneNeHusi crnocoba peuieHus 3agadd B
COOTBETCTBHUH C CUTYyallHeH;

IpeoOpa30BbIBATh MOJEIH C LIENIBIO BBISIBICHUS OOIIMX 3aKOHOB, ONPENEISIONINX JaHHYIO
IPEeIMETHYIO 00J1acTh;

MIEPEBOAUTD CIOXKHYIO IO COCTaBY (MHOTOACIEKTHYIO) HH(OpMALIHIO U3 rpadUyecKoro uin
(hopMan30BaHHOTO (CUMBOJIBHOTO) MPE/CTABIEHUS B TEKCTOBOE U HA00OPOT;

CTPOUTH CXEMY, aTOPUTM JIEHCTBHS, WCIPABIATH WJIM BOCCTAHABIMBATH HEM3BECTHBIH
paHee aJIFOPUTM Ha OCHOBE MMEIOILErocsl 3HaHUsA 00 00BEKTe, K KOTOPOMY MPUMEHSETCS
AIITOPHUTM;

CTPOMTH J1I0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;
aHATM3UPOBATH/PedICKCUPOBATh OMBIT Pa3pabdOTKH M pean3alid y4eOHOTO TPOEKTa,
UCCIIeIOBaHMs (TEOPETUYECKOT0, SMIMPUUECKOT0) Ha OCHOBE MPEUI0KEHHON PoOIeMHOM
CHUTYAIINH, TOCTABJICHHOM IIeITN W/WJIN 33/IaHHBIX KPUTEPHUEB OIIEHKH MPOIYKTa/pe3yIbTara.
CMBICIIOBOE UTEHHUE.

OO0yuaromuiicsi CMOXKET:

:h.OO

HaXOJHUTh B TEKCTE TpeOyemyro nH(popMaInuio (B COOTBETCTBUH C IEJIIMUA CBOEH
JESITETLHOCTH ),

OPUEHTHUPOBATHCS B COJACPXKAHUU TEKCTa, IMOHMMATh IIEJOCTHBIA CMBICT TEKCTa,
CTPYKTYPUPOBATh TEKCT;

yCTaHABIMBATh B3aMMOCBSI3b OMHCAHHBIX B TEKCTE COOBITHIA, SIBIEHUH, IPOIIECCOB;
pEe3IOMHUPOBATh TJIABHYIO UJICI0 TEKCTA;

KPUTUYECKH OLICHUBATh COJIEp)KaHue B (POpMy TEKCTa.

@opMHUpPOBAaHHWE U PA3BUTUE SKOJOTUYECKOrO MBILUICHUSI, YMEHUE MPUMEHATH €ro B
MMO3HABATEIPHOW, KOMMYHHKATUBHOM, COIMAJIBHOW TIPAKTUKE W MPOodecCHOHATHHOM
OpUEHTALINH.

OO0yuaromuiicsi CMOXKET:

OMpeEATh CBOE OTHOIICHUE K IPUPOJAHON CPEJIE;



5.

AQHAIM3UPOBATh BIMSIHUE OSKOJOTMYECKHX (AKTOPOB HA Cpeny OOWTaHHS >KHUBBIX
OpraHu3MOB;

MPOBOJUTD MPUYMHHBIN U BEPOSATHOCTHBIN AHAIN3 DKOJOTHUECKUX CUTYaLH;
MIPOTHO3MPOBATH U3MEHEHUS CUTYAIIMH IPU CMEHE JCHCTBUS OHOTO (DakTOpa Ha JACCTBHE
apyroro (akropa,

pacpoCTpaHATh IKOJOTHUYECKUE 3HAHUS U y4ACTBOBATh B IPAKTHYECKUX JE€NaxX MO 3allUTe
OKpY>KarollEH Cpebl;

BBIpaXKaTh CBOE OTHOILICHUE K MPUPOJAE Yepe3 PUCYHKH, COUMHEHUS], MOJICIIU, MPOCKTHHIE
paboTHI.

Pa3zBuTne MoTHMBanMMU K OBJIAJACHUIO KYJIbTYpPOM aKTHMBHOI'O HMCIIOJIb30BaHUS CIOBAped U
JPYTUX MTOMCKOBBIX CUCTEM.

OOy4Jaromuiicss CMOXKET:

OIpCaACIIATh HeO6XO,I[I/IMLIe KIIFOYCBBIC ITOUMCKOBLIC CJIOBA U 3aIIPOCHI;

OCYHICCTBJIATD B3aHMOﬂeﬁCTBH€ C 3JICKTPOHHBIMU ITOMCKOBBIMU CUCTCMAaMH, CIIOBAPSAMMU;
(bOpMI/IpOBaTI) MHOXCCTBCHHYIO BI)I60pKy 13 ITOMCKOBBIX UCTOYHHUKOB IJIA O6’I)CKTI/IBI/IBaIII/II/I
PE3YJIbTATOB IIOUCKA,

COOTHOCHUTD IMOJTYYCHHBIC PE3YJILTAThI ITIOUCKA CO CBOCH ICATCILHOCTHIO.

Kommynukarususbie YY /]

1.

YMeHue OpraHu30BBIBaTH Y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JESTENBHOCTH C
VUHUTEJIEM W CBEPCTHUKAaMH; paboTaTh WHIWBHUIYaJIbHO W B TPYIIE: HAXOIWTh OOIIee
pelIeHre U pa3peniarb KOH(QIUKTH HA OCHOBE COTJIACOBAHMSI MO3UIIMNA U yuéTa HHTEPECOB;
dhopmynupoBaTh, ApryMeHTUPOBATh  OTCTAaUBATh CBOE MHEHHUE.

OO0yuaromuiicsi CMOXKeT:

OTIpeEIISATh BO3MOXKHBIE POJIM B COBMECTHOM JI€ATEIBHOCTH;

UTpaTh ONpPENEIEHHYIO POJIb B COBMECTHON JEATENIbHOCTH;

MPUHUMATD MO3UILNI0 COOECEeIHNKA, TIOHUMAs MO3UIUI0 JPYroro, pa3inyaTh B €ro pedu:
MHEHUE (TOUKY 3pEHHs), JO0Ka3aTelbCTBO (APryMEHTHI), (DaKThl; TUIIOTE3bl, AKCHOMBI,
TEOpUU;

OIpeNieNIATh CBOM JAEWUCTBUS M JeHcTBUSA NapTHEpPA, KOTOpbIE CIIOCOOCTBOBAIM WIIH
MPETATCTBOBAIH MPOAYKTUBHONH KOMMYHHKAIIHAH;

CTPOUTH MO3UTUBHBIE OTHOILIEHHS B IIpoliecce YueOHON 1 O3HABATEIbHOM eI TeIbHOCTH;
KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOI TOYKY 3pPEHHS, B JAUCKYCCUU YMETh
BBIIBUTATh KOHTPAapryMEHTHI, Mepepa3upoBaTh CBOIO MBICTL (BJIaJleHHE MEXaHH3MOM
SKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTBbCA K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM IPU3HABaTh
OLIMOOYHOCTh CBOEr0 MHEHHS (€CJIM OHO TaKOBO) M KOPPEKTUPOBAThH €T0;

npeJularath albTePHATUBHOE PellIeHHE B KOH(MIMKTHOMN CUTYaINH;

BBIJIETISITH OOIIYIO TOUKY 3pE€HUS B IUCKYCCHUMU;

JIOTOBAapUBATHCS O MPABUIIAX U BOIIPOCAX It 0OCYKICHHS B COOTBETCTBUU C MOCTABJICHHOM
nepes rpymnmnou 3agadeit;

OpraHM30BBIBaTH y4yeOHOE B3aUMOJEHCTBUE B Trpymmne (ompenensarb oOume e,
pacnpenenaTb poiu, 10roBapuBaThCs IpYr C IPYroM U T. 11.);

YCTpPaHATh B paMKax JMajora paspblBBl B KOMMYHHUKAIMH, OOYCIOBJICHHbIC
HETIOHUMAaHUEM/HETIPUSATHEM CO CTOPOHBI COOECeTHUKA 3a/1a4H, (DOPMBI WIH COJIEPIKAHUS
Jasora.

VYMeHHe OCO3HAHHO UCIOIb30BaTh pPEUEBbIE CPEACTBA B COOTBETCTBUU C 3adayei
KOMMYHHUKAIIMH U BBIPAKECHHsI CBOMX YYBCTB, MBICICH W moTpeOHOCTEH i



TUTAHUPOBAHUS U PETYIISALIUN CBOEH JIEATENbHOCTH; BJIa/IeHHE YCTHON U MUChbMEHHON peyblo,
MOHOJIOTHYECKON KOHTEKCTHOM Peyblo.

OO0yuaromuiicsi CMOXKET:

3.

OTIPEIeNIATH 33/1a4y KOMMYHUKAIIMU U B COOTBETCTBUH C HEW OTOMPATh peyeBbIe CPEICTBA;
OoTOMpaTh U UCMOJIb30BaTh PEUEBHIC CPEACTBA B IMPOIIECCE KOMMYHHUKAIMU C APYTUMU
JOMU (IMAJIOT B Mape, B Majol Tpyme u T. 11.);

NPEJCTABIATh B YCTHOM WM MUCbMEHHOH (hopMe pa3BEPHYTHIN IIaH COOCTBEHHOM
JEeSATEIbHOCTH;

cOOJII0AaTh HOPMBI ITYOJIMYHON peur, perIaMeHT B MOHOJIOTE M IMCKYCCHH B COOTBETCTBUU
C KOMMYHUKATUBHOM 3aJa4ei;

BBICKA3bIBaTh U OOOCHOBBIBAaTH MHEHHE (CY)KJIEHHE) U 3allpallliBaTh MHEHUE MapTHEpa B
paMKax quanora;

MIPUHUMATD PEIICHUE B XOJI€ IUAJIOTa U COTIacOBBIBATh €r0 ¢ COOECETHUKOM;

CO37aBaTh MUCHbMEHHbBIE KIIUIIMPOBAHHBIE M OPUTMHAJIbHBIE TEKCThl C HCIOJIb30BAHUEM
HEOOXOMMBIX PEYEBBIX CPE/ICTB;

UCIIOJIb30BaTh BepOalbHbIE CPElICTBA (CPEACTBA JIOTMUECKON CBSI3W) IJIS BBIACTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILIICHUS;

MCIIOJIB30BaTh HEBEPOAIHHBIE CPENICTBA MIIH HATJISHBIE MaTEPUAIIbI, TOATOTOBICHHBIE/
0TOOpaHHBIE TI0J] PYKOBOJICTBOM yUHUTEIIS;

JIeNIaTh OLEHOYHBIN BBIBOJ O JOCTH)KCHHUH LIEJIM KOMMYHHUKALIMM HEIIOCPEACTBEHHO I1OCIE
3aBepIICHHs] KOMMYHHUKATHBHOTO KOHTaKTa U 00OCHOBBIBATH €TO0.

dopMupoBaHUE W Pa3BUTHE KOMIETEHTHOCTH B OOJIACTH MCIOJIB30BaHUS WH(POPMALIMOH-
HO-KOMMYHHUKAITMOHHBIX TexHonorui (ganee — HUKT).

OO0yyJaromuiicss CMOXKeT:

L[eJIeHaNPaBICHHO UCKATh U UCII0JIb30BaTh HH(POPMAIIMOHHBIE PECYPCHI, HEOOXOUMBIE IS
pelieHns yueOHbIX U MPaKTUYEeCKUX 3a7ad, ¢ noMoibio cpeacts UKT;

BbIOMPATh, CTPOUTH U HCHOJIB30BATh aIEKBATHYIO MH()OPMAIIMOHHYIO MOIENb JUIs IIepeayun
CBOUX MBICICH CpelCTBaMM €CTECTBEHHBIX M (DOPMAIBHBIX SI3bIKOB B COOTBETCTBUH C
YCIIOBUSIMU KOMMYHUKAIIUH;

BBIIETIATh MH(OPMALIMOHHBIN acHeKT 3a/layM, ONEepUpOBaTh JAAHHBIMH, HCIIOJIb30BaTh MO-
JIeNIb PEILECHUS 3aa4uH;

UCIOJb30BAaTh KOMIIBIOTEPHbIE TEXHOJIOTMU (BKJIIOYas BbIOOp aJEKBAaTHBIX 3ajaye
MHCTPYMEHTAJIBHBIX IMPOrPaMMHO-ANIAPaTHBIX CPEACTB M CEPBHUCOB) JJIsi pEIleHUs
MH(POPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX YYEOHBIX 3aJay, B TOM YHCIIE: BBIUYMCIICHUE,
HaIlucaHue NUCeM, COUMHEHNH, TOKJIaZ0B, pedepaToB, CO3JaHNe IPE3EHTALMN 1 1Ip.;
UCIOJIb30BaTh MH(POPMAIHIO C YIETOM STHUECKUX U MPABOBBIX HOPM;

C03/1aBaTh MH(POPMALIMOHHBIE PECYPCHI PA3HOT'0 TUIIA U 711 pa3HbIX ayAUTOPHIL, cOOII0AaTh
MH(OPMALIMOHHYIO TUTUEHY U TIPpaBUJia MHPOPMAIIMOHHOM 0€30MacHOCTH.

IIpeaMeTHbIMHU pe3yabTaTaMu 00yueHus (pusuke B 7-9 kiiaccax SIBJIAIOTCH:

dhopMupoOBaHHE TPEACTABICHUH O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH SIBJICHHI
MPHUPOJIBI, 00 0OBEKTUBHOCTH HAYYHOT'O 3HAHUS; O CUCTEMOOOpa3yoIel poiau PU3UKH IS
Pa3BUTHS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKHA M TEXHOJIOTHI; HAYYHOTO MHUPOBO33PECHHS
KaK pe3yjibTaTa H3y4EHUS OCHOB CTPOCHHUS MaTepuud W (YHIaMEHTAIbHBIX 3aKOHOB
busuky;

3HAHUA O MPUPOJE BAKHEUITNX PUINYECKUX SBICHUM OKPYKAIOIIET0 MUpPa U IIOHUMaHUE
cMbIcia PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YYCHHBIX SBIICHUI;
(dbopMUpOBaHHE TEPBOHAYAIBHBIX MPEACTABICHUNA O (U3MUECKON CYIIHOCTH SIBICHUI
MPUPOJIbI (MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPOMATHUTHBIX U KBAaHTOBBIX), BUIaX MaTepUU
(BemiecTBO W TOJIE), MBMXKCHHHM KaK CIOCO0€ CYIIECTBOBAHUS MAaTEpUU; YCBOCHUE



OCHOBHBIX HJECH MEXaHUKH, ATOMHO-MOJICKYJSPHOIO YYEHHsS O CTPOCHUHU BEIIECTBA,
9JIEMEHTOB JIEKTPOAMHAMUKY U KBAaHTOBOM (PM3HKH; OBJa/ICHUE MOHATUHHBIM amlapaTom
Y CUMBOJIMYECKHUM S3BIKOM (PU3HKH;

® YMEHMs I10JIb30BAThCS METOAAMHU HAyYHOI'O MCCIICOBAHUS SBICHUN IPUPOABI, IIPOBOINUTH
HaOIIOACHNS, TUIAHUPOBATh M BBIMOJIHATH SKCIEPUMEHTHI, 00padaTbiBaTh pPE3yIbTaThl
U3MEPEHUH, MPeiCTaBIATh Pe3yJbTaThl M3MEPEHHH ¢ MOMOILIbI0 Taliul, rpagukoB U
¢dopmyn, oOHapYXHMBAaTh 3aBUCUMOCTH MEXAY (U3NYECKUMHU BEIMYHMHAMH, OOBSICHATH
IIOJIyYECHHBIE pPE3yJIbTaThl W JAENaTh BBIBOJBI, OLICHUBATH IPAaHULBI IOTPEIIHOCTEN
pe3yJIbTaTOB U3MEPEHUN;

® yMEHUS NPUMEHSTh TEOPETUUYECKHE 3HAHUSA N0 (PU3MKe HAa MIPAKTUKE, pelIaTh (hpU3nYecKue
3a/1a4¥ Ha IPUMEHEHHE TOJIyYEHHBIX 3HAHUY;

® yMEHHS U HaBBIKU IPUMEHSATH MOJyYCHHbIC 3HAHUS I OOBSICHEHUS IPUHLIUIIOB ACHCTBUS
BOKHEHIIMX TEXHUYECKUX YCTPOMCTB, (pabOThl) MAIIMH M MEXaHU3MOB, CpPEJICTB
NEPEIBUKEHUSI U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIJICHHBIX TEXHOJIOIMUECKUX
IIPOLIECCOB, PpEIICHUs MPaKTHMUECKUX 3aJad IOBCEAHEBHOM IKM3HM, oOecreueHus
0€30MacCHOCTH CBOEH JKW3HH, pPALMOHAIBHOTO MPHUPOJOIONB30BAaHUA M OXPAHBI
OKPY>KaIOILEH CPeJibl; BIUAHUSA TEXHUUECKUX YCTPOICTB Ha OKPYXKAIOLIYIO CPENY;

® OCO3HaHHE BO3MOKHBIX IPUYMH TEXHOI'CHHBIX U 3KOJOIMUYECKUX KaTacTpod.

® O0CO3HaHHE HEOOXOJAMMOCTH NPUMEHEHHUS IOCTIDKEHHH (U3MKH M TEXHOJIOTHH JUIs
PalMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

® OBJAJEHUE OCHOBaMH O€30I1aCHOTO HCIIOJIb30BAHUS E€CTECTBEHHBIX M HCKYCCTBEHHBIX
JJIEKTPUYECKUX U MATHUTHBIX IIOJIEH, 3JIEKTPOMArHATHBIX Y 3BYKOBBIX BOJIH, €CTECTBEHHBIX
U UCKYCCTBEHHBIX HOHU3UPYIOIIUX U3y4eHUH BO H30€KaHue X BpeJHOrOBO3ACHCTBUS Ha
OKPY’KaIOIIYIO CpEAy U OPraHNU3M YeJIOBEKa,;

e (opmMupoBaHUEe YOEXK/IEHUS B 3aKOHOMEPHOMN CBS3M M MO3HABAEMOCTH SIBJIEHUI TPUPOJBI,
B OOBEKTUBHOCTM HAy4YHOTO 3HAHUS, B BBICOKOM IIEHHOCTM HAyKd B Pa3BUTUHU
MaTepualbHON U TyXOBHOU KYJIbTYpPHI JIFOAEH;

® DPa3BUTHE TEOPETUYECKOTO MBILUIEHUS HA OCHOBE (POPMUPOBAHUS YMEHHUM yCTaHABIMBATh
(bakThl, pazauyaTh NMPUYMHBI U CIEACTBUS, CTPOUTh MOJETU M BBIIBUraTh T'MIIOTE3BI,
OTBICKMBaTh M (HOPMYIHpPOBATh JOKA3aTENbCTBA BBIJIBUHYTBIX TUIIOTE3, BBIBOJUTH W3
HKCHEPUMEHTAIbHBIX (PAKTOB U TEOPETHUECKUX MoJieNell (pU3nuecKue 3aKOHblI;

® pa3BUTHE YMEHUS IUIAHUPOBATH B MOBCEJIHEBHOM JKU3HU CBOM JEUCTBUS C IPUMEHEHUEM
ITOJIy4ECHHBIX 3HAaHUM 3aKOHOB MEXaHUKH, JJIEKTPOANHAMUKH, TEPMOIMHAMHUKH U TEIIJIOBBIX
SIBJICHUM C 11eJIbI0 COepexeHUs 3J0POBbS;

¢ (opmupoBaHUE PECTaBIECHUI O HEPALMOHATLHOM UCIOIb30BaHUU IPUPOAHBIX PECYPCOB
Y DHEPTUH, 3arPA3HEHUN OKPYXKAIOIEH Cpellbl KaK CJIEICTBHE HECOBEPIICHCTBA MAIIMH U
MEXaHU3MOB.

¢ KOMMYHHMKATHBHBIE YMEHHMs: JOKJIAABIBaTh O PE3YJbTaTaX CBOErO0 MCCIEIOBAaHMUS,
y4acTBOBaTh B JHCKYCCHUHM, KPAaTKO W TOYHO OTBE€YaTh Ha BOIPOCHI, HCIOJIb30BaTh
CIPaBOYHYIO JIUTEPATYPY U APYrHe UCTOUHUKHU HHPOPMALIUH.

BbInyCKHUK Hay4YHUTCH:

coOnroaaTh mpaBuiia 6€30MaCHOCTH U OXPaHbl Tpyia Mpu padboTe ¢ yueOHbIM U J1a00paTOPHBIM
000pynOBaHUEM;

MOHUMATh CMBICI OCHOBHBIX (PU3NYECKUX TEPMUHOB: QU3NYECKOe TeNo, GU3NYECKOE SBICHHE,
(bu3nueckas BeIMUrHa, €IUHULBI U3MEPEHUS;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIMTh NMPH MOMOIIN (U3HYECKUX METOOB;
aHAJIM3UPOBAThH OTJENIbHBIC JTallbl MPOBEACHUS UCCICIOBAHUN U MHTEPIPETHPOBATH PE3yIbTAThI
HaOJII0ICHUI U OIBITOB;



CTaBUTh OIBITBI MO UCCJICIOBAHHIO (U3UUSCKUX SBICHUH WM (HU3UUECKHX CBOWCTB Tea Oe3
WCIOJIb30BAaHUS TMPSMBIX HM3MEpPEHUH; Mpu 3ToM (hopmynupoBaTh mpodieMy/3agady ydeOHOTo
IKCIEPUMEHTa; COOMpPATh YCTAHOBKY W3 MPEIIOKEHHOTO OOOPYAOBaHMS;, MPOBOIAMTH OIBIT H
(bOpMyITHPOBATH BBIBOIBI.

[Tpumeuanwue. [1pu mpoBeneHnn uccnenoBanus GU3NIECKUX SABICHUN H3MEPUTENbHBIC IPUOOPHI
UCIOJIb3YIOTCS JIMIIb KAaK JaTYUKU U3MEPEeHUs GU3NUYECKUX BEJIMYMH. 3aMUCH MOKAa3aHUN IPSAMBIX
M3MEPEHUH B 3TOM Cilyyae He TpeOyeTcsl.

MIOHUMATh POJIb SKCIIEPUMEHTA B TIOJyYEHUN HAYYHON HHPOpMAIIHH;

IPOBOJUTH MPSIMbIE U3MEPEHUS (PU3UUYECKHUX BEJIMYMH: BPeMs, PACCTOSHUE, Macca Tela, 00beM,
CWia, TeMmIlepaTrypa, aTMoc(hepHOe AaBlIEHHE, BIIAXXHOCTb BO37yXa, HANpsDKEHUE, CHUjla TOKa,
panuanroHHbIH (HOH (C UCTOIB30BAHUEM JO3UMETPA); TIPH ITOM BBIOMPATh ONTUMAIBHBINA CLIOCO0
M3MEPEHMS U MCIO0JIb30BATh MPOCTEHIINE METOAbI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUN.

[Tpumeuanue. JlrobGas ydeOHas mporpaMma JOJDKHA OOECIeYMBATh OBJAJIEHHE NPSIMBIMU
HU3MCPCHHUAMU BCECX NCPCUNCICHHBIX (bI/IBI/I‘-IeCKI/IX BCJIMYHMH.

IPOBOJUTH MCCIIEOBAHUE 3aBUCHUMOCTEH (DM3NYECKHUX BEIMYHMH C HMCIIOJIB30BAHHEM MPSIMBIX
W3MEPEeHUI: TpHU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (HKCHpPOBATH pE3yJIbTAaThl IOIYYEHHOU
3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BUJE TAOIUIl U TpadUKOB, JeaTh BbIBOJBI 10 pe3yJbTaTaM
HCCIIEA0OBAHUS;

IPOBOJANTH KOCBEHHBIE HU3MEPEHHsS] (PU3UYECKMX BEIMYMH: TPU BBINOJIHEHUH HU3MEPEHHU
coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys NPEUIOKEHHOM WHCTPYKLUHU, BBIUUCISTH
3HAYECHHUE BEIIMYUHBI U aHAIU3UPOBATH IOJYYEHHBIE PE3YyJIbTaThl C YU4ETOM 3aJaHHON TOYHOCTH
U3MEPECHU;

AHAIIM3UPOBATE CUTYallUM [MPAKTHUKO-OPUCHTUPOBAHHOI'O XapakKTEpa, Y3HABATb B HHUX
MPOABJICHUC NU3YUCHHBIX (I)I/ISI/ILICCKI/IX SIBIICHUI WK 3aKOHOMepHOCTeﬁ " IPUMCHATH UMCHOIIHUCCH
3HaHUA I UX O6T>5[CHCHI/I$I;

MOHMMATh MPUHIMIBI ASHCTBUS MAIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHS HX
0€30I1acHOT0 MCIOJIb30BaHMs B TOBCEIHEBHOM KHU3HH;

WCIIOJIB30BaTh TIPU  BBIMOJHEHWW YUYEOHBIX 3a/lad HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy o
(u3HUYECKUX SIBICHUSX, CIIPABOYHBIE MAaTepUabl, pecypchl IHTepHET.

BBIHYCKHI/IK MOJYYMT BO3MOKHOCTD HAYYMTbCH:

OCO3HAaBaTh [IEHHOCTh HAYYHBIX UCCIIEOBAHUHN, pOJib (PM3UKH B PACIIMPEHUN IIPEJICTaBICHU 00
OKPY’KarOIllEM MHUPE U €€ BKJIAJl B YIIYUIICHUE Ka4eCTBA KU3HH;

UCIOJIb30BaTh MPHUEMBI TOCTPOCHUS (U3MYECKHX Mojenel, Moucka u  (GOpMyIUpOBKU
J0KA3aTeIbCTB BBIABHHYTHIX THIIOTE3 M TEOPETHYECKUX BHIBOJAOB HA OCHOBE SMIHMPHYCCKH
YCTaHOBJICHHBIX (PaKTOB;

CpaBHMBATh TOYHOCTh H3MepeHUs (PU3MYECKUX BEJIUYMH IO BEIUYMHE HUX OTHOCUTEIIbHOMN
MOTPEIIHOCTH MPU MPOBEACHUHU MPSAMBIX H3MEPEHUN;



CaMOCTOSITENIHO MPOBOANTH KOCBEHHBIC HM3MEPEHHUS U MCCIIENOBaHUS (DU3MUECKUX BEIHYHH C
HCIIOJIb30BAHHUCM PA3JIMIHBIX Ccroco00B HU3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIMYHH, BBI6I/IpaTB cpeacrBa
U3MEPEHUs C y4eToM HeOOXOAMMOH TOYHOCTH H3MEpEeHHid, OOOCHOBBIBATH BHIOOp criocoba
U3MEpEeHHs, a[JCKBATHOTO MIOCTABJICHHON 3a/iaue, IPOBOJUTH OLICHKY JOCTOBEPHOCTH HOIYyYESHHBIX
pe3yIbTaToB;

BOCTIPUHUMATH UH(POpMALIHIO (PU3HUECKOTO CONEPIKAHUS B HAYYHO-TIOMYJIIPHOM JIUTEpAType U
CpeICTBaX MacCcOBOM HMH(OpPMAIMKM, KPUTUYECKH OLIEHHWBATh MOJYUYEHHYIO HH(POpPMAIHIO,
aHaAJIM3HPYs ee collep KaHKe U JaHHbIe 00 UCTOUHHKE UH(OpMaIINH;

cOo3aaBaTb COOCTBEHHBIE TUCEMEHHEIC U YCTHBIC C006H_I€HI/ISI (o) (I)I/I3I/I‘ICCKI/IX SABJICHUAX HA OCHOBC
HECKOJBbKHMX HCTOYHUKOB HH(bOpMaL[HH, COIIPOBOKAATh BBICTYIIJICHHUC npe3eHTauHeI71, YUYUTBIBAsA
0COOEHHOCTH AyaIUuTOpPpUU CBEPCTHUKOB.

MexaHn4yeckue siBJICHUA
BbInyCKHUK Hay4uTCH:

pacrio3HaBaTh MEXaHUYECKHE SIBJICHUS M OOBSICHATh Ha OCHOBE UMEIOIIUXCSl 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS ITHX SBIICHUN: paBHOMEPHOE M HEPAaBHOMEPHOE ABMKECHHUE,
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOIUHEIHOE ABUKEHHUE, OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKECHHSI, CBOOOJIHOE TMaJIeHWE TeJ, PAaBHOMEPHOE JBIKEHHE IO OKPYKHOCTH, HHEpIus,
B3aUMOJICCTBHE TEJI, PEAKTUBHOE JBMKEHHE, IEpeIaya JABICHHS TBEPIbIMU TE€JIaMHU, )KHIKOCTSIMHU
U Tazamu, arMochepHOe JaBJjeHUE, IIJIaBaHUE TeEJI, PABHOBECHE TBEPJIBIX TEJ, HMEIOIINUX
3aKpEIJICHHYIO OCh BpallleHMsl, KoeOaTeIbHOE IBUKEHHIE, PE30HAHC, BOJIHOBOE JABMXKEHUE (3BYK);

OIMMUCBbIBATH HM3YYCHHBIC CBOMCTBA TE€I U MEXaHHMYCCKHE SABJICHHUA, WCIIOJb3Yd (bPISI/I‘IeCKI/Ie
BCJIMYUHBI: IIYTh, IEPCMCECIICHUEC, CKOPOCTb, YCKOPCHUE, IICPHUOA O6paH_[eHI/IH, MaccCa T€lia,
IINIOTHOCTh BC€IICCTBA, CHUJIa (CI/IJ'Ia TAKECTHU, CUJIa YIIPYTrOCTH, CHJIa TpeHI/IH), JAaBJICHUC, UMITYJIbLC
TECJIa, KUHCTHYCCKAA OJHCPIrusA, NOTCHOHAJIbHAA JHEPIrUsa, MCXAaHUUCCKAs pa60Ta, MCXaHHUYCCKaA
MOIIHOCTBD, KHZ[ IIpu COBCPIICHUUN pa60TLI C UCIIOJIL30BAHUECM IIPOCTOT'O MEXaHNU3Ma, CHUJIa TPCHU,
aMIUIMTyda, NMepruoa U 4aCToTa KOJ'IG68.HPII>1, AJINHA BOJIHBI 1 CKOPOCTBH €€ PACHPOCTPAHCHUS; ITPU
OIMMCAaHUU IMPABHUJIBHO TPAKTOBATDH (bmnqecxnﬁ CMBICJT UCITIOJIB3YEMBIX BCIIMYWH, UX 0003HauCHUS
U CAVHUIIBI U3MCPCHUA, HAXOJUTH (bOpMYJ'H)I, CBA3BIBAIOIIUC JAHHYIO (I)I/ISI/I'—ICCKyIO BCJIMYHUHY C
APYTUMH BEIIMUWHAMU, BBIYUCIIATE 3HAYCHUEC CbI/ISI/I‘-IeCKOf/i BCJIIMYHHBI,

AHAIM3UPOBATH CBOWCTBA TEJl, MEXaHUYECKHE SBIICHUS M IPOIIECCHI, MCIOIb3Ys (PU3UUecKue
3aKOHBI: 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUIT CYTIEPTIO3UIIHH CHUIT
(maxoxnenue paBHonedcTByromen cuibl), |, Il u Ill 3akonsr HproTOHa, 3aKOH coXpaHEHUS
UMITyJIbCa, 3aKkoH ['yka, 3akoH Ilackams, 3aKoH ApXHMeIa; NMPH STOM pa3jNdaTh CIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA M €70 MAaTEeMaTHICCKOE BEIPAKEHUE;

pa3jindyaTb OCHOBHBIC IPHU3HAKU HU3YYCHHBIX (I)I/IBI/I‘-IeCI(I/IX MOJEJIeH: MaTcepHrajibHad TOYKa,
HHCpLUaJIbHasA CUCTEMA OTCUCTA,

pemath 3aJavyd, WCHONb3ysd (M3MYECKHE 3aKOHBI (3aKOH COXPAaHEHUS JHEPrUH, 3aKOH
BCEMHPHOTO TATOTeHMS, mpuHuun cyneprnosunuu cwi, |, Il u Il 3axkonsr HeroTona, 3axoH
COXpaHEHUsI UMITYJTbca, 3aKoH ['yka, 3akoH [lackars, 3akoH Apxumena) U GOpMyITbl, CBSI3BIBAIOIITHIEC
¢dusnveckre BeNIWYHHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, MUIOTHOCTh BEIIECTBa, CHIIA,



JaBJICHHE, UMITYJIbC TeJla, KHHETUYecKas SHeprusl, MOTeHIIMaIbHAs SHEPTUs, MeXxaHnueckas paboTa,
Mexanndeckas MomHocTh, KIT/[ mpocToro mMexanusma, cuiia TpeHHS CKOIBXKEHUsS, KO3PPHUIIHCHT
TpeHHs, aMIUIMTY/Aa, T[EepPHOJ] ¥ 4YacToTa KojeOaHWH, JIuHAa BOJHBI W CKOPOCTh €€
pacnpocTpaHeHHs): HA OCHOBE aHaJIM3a YCIIOBUS 3a/1aydl 3alHUChIBaTh KPATKOE YCIOBHE, BBIICIATh
(bu3nyecKre BeIMUMHBI, 3aKOHBI U (POPMYIIbl, HEOOXOUMBIE JJIsl €€ PEIICHUS, TPOBOAUTH PACUEThI
1 OLIEHUBATh PEAbHOCTh MOJIYYEHHOTO 3HaYeHUs! (PU3HUECKON BEIIMYMHBIL.

BBIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCA

UCIIOJIb30BaTh 3HAHMS O MEXAHWYECKUX SIBIICHUSX B IMOBCEAHEBHOW KM3HH /IS 00CCIICUCHUS
0€30MacHOCTH MpU 0OpallleHuH ¢ MPUOOpPAMH M TEXHUYECKMMHU YCTPOMCTBAMH, JUISI COXPaHEHUs
3I0pOBbS U COOIIOJICHUS HOPM DKOJIOTMYECKOTO MOBEACHUSI B OKPYXKAIOIIeH cpejie; MPUBOAUTH
MpUMEPHl MPAKTUYECKOTO HCIOIb30BaHUS (U3MUYECKUX 3HAHUN O MEXaHMYECKHX SIBICHUSX U
(bu3MUecKUX 3aKOHAaX; MPUMEPhl HCIOIb30BAaHUS BO30OHOBISEMBIX HCTOYHUKOB DSHEPIUU;
9KOJIOTUYECKUX TOCIIEICTBUM UCCIEAOBAHUS KOCMUYECKOTO MPOCTPAHCTB;

pasinyaTth I'paHMLbl IPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB, IMOHMMATh BCEOOLIMI Xapakrep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUs MEXaHHYECKOW SHEpruH, 3aKOH COXPaHEHUs
UMIIYJIbCa, 3aKOH BCEMUPHOI'O TATOTEHUS) U OTPAHUYEHHOCTh MCIOJIb30BAaHUS YACTHBIX 3aKOHOB
(3axoH ['yka, Apxumena u 1p.);

HaxXoJUuThb aACKBATHYIO HpeﬂHO)KeHHOﬁ 3aJa4dc (bHSI/I‘IeCKYIO MOJCIIb, pa3pCIIaTb HpO6JICMy KaK
Ha OCHOBE UMEIOIINXCS 3HAaHUH 0 MEXAHHUKE C HUCII0JIb30BaHUEM MAaTEMAaTUIYECKOIO alrrapara, Tak
" IIpyu ITOMOIIIHU METOAOB OLICHKH.

TennoBble  sABJEHUSA
BbInyCKHUK HAYYHTCH:

pacrio3HaBaTh TEIUIOBBIE SIBIEHUS M OOBACHATH Ha 0a3e MMEIOIIMXCS 3HAHUH OCHOBHBIE
CBOWCTBA MJIM YCIIOBHS NMPOTEKAaHUS 3TUX SABICHMH: TUQQy3us, U3MeHeHHe oObeMa Tel NpHU
HarpeBaHuu (OXJIAXKIEHUM), OOJbIIas CKUMAEMOCTh ra30B, Majlas CXKUMAEMOCTh KHJKOCTEH U
TBEpABIX TeN; TEIUIOBOE pPaBHOBECHE, UCHApEHUE, KOHJEHCAllMs, IUIaBJI€HUE, KpHUCTaUIM3alus,
KHUIIEHHEe, BIAXHOCTh BO3[yXa, pa3JIMyHbIe CIOCOOBI Terionepenayn (TErIonpoBOIHOCTD,
KOHBEKIIMSI, U3JIy4E€HHUE), arperaTHble COCTOSIHUSI BEILIECTBA, MOTJIOIIEHNE YHEPTHH MPU UCTIapEHUHN
XKHUJKOCTH W BbIIEJICHHE €€ IMPH KOHJEHCAIMM Mapa, 3aBUCUMOCTb TeMIepaTypbl KHUIIEHUS OT
JIaBJICHHUS;

OTHCHIBATh U3YUYEHHBIE CBOMCTBA TET U TEIJIOBBIE SIBICHHUS, UCMIONB3YS (PU3UUECKUE BETMUUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPrUs, TeMIIepaTypa, yAelbHas TEIJIOEMKOCTh BELIECTBA,
ylenbHas TeIIoTa MIaBICHHS, YAeTbHas TeIIoTa MapooOpa3oBaHus, yaeIbHas TeII0Ta CTOPaHUs
TOIUINBA, KOY(PUIIMEHT TMOJE3HOTO JACHCTBUS TETUIOBOTO JBUTATEIS;, NMPH ONMUCAHWU TPABHIHHO
TPaKTOBaTh GU3MUECKHUI CMBICIT HCTIOb3yEeMbIX BEJIMUMH, X 0003HAYEHUS U €TUHUIIB U3MEPEHUS,
HaXOIUTh (OPMYJIBL, CBS3bIBAIONIME JaHHYIO (U3MUYECKYIO0 BEIMUYMHY C APYTUMHU BEIHMUYHMHAMU,
BBIUUCIIATH 3HAU€HUE (PU3MUECKOI BETMYMHBL;

AHAJIM3UPOBATH CBOMCTBA TCJI, TCIJIOBBIC SBJICHUA MW MPOLCCCHI, HCIIOJIb3Yysd OCHOBHBIC
IMOJIOKCHHS aTOMHO-MOJICKYJIAPHOI'O YYCHUS O CTPOCHNH BEIIECCTBA U 3aKOH COXPAaHCHUA SHEPI'UHU,



pa3anyaTh OCHOBHBIE MMPU3HAKU U3YUYEHHBIX (PM3MUECKUX MOJENIeH CTPOCHHUSI ra30B, KUIKOCTEH
Y TBEPJBIX TEII,

IIPUBOAUTE IPHUMEPHEI IMPAKTUYCCKOrO HCIIOJIb30BaHUA (l)I/ISI/I‘ICCKI/IX 3HAaHUM O TEIJIOBBIX
SIBJICHUSAX

pemath 3a/1a4M, UCTOJIb3ys 3aKOH COXPAaHEHHS HEPTrUH B TEIUIOBBIX IpOIEccax M (OPMYIIbI,
CBSI3bIBAIOIME (PU3MYECKHE BEJIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIepaTypa, YyAeldbHas
TEIUIOEMKOCTh BEILECTBA, yJeJIbHAs TEIJIoTa IUIABJICHM, yJelIbHas TelsoTa MapooOpa3oBaHus,
yllenbHas TeIJ10Ta CropaHusi TOIUIMBA, KO3()(OUIIMEHT N0JIEe3HOr0 ASHCTBUS TEIUIOBOTO JBUraTeNs):
Ha OCHOBE aHajM3a YCJIOBHMs 3a/laud 3alUChIBaThb KPAaTKOE YCJIOBHE, BBLACIATH (hU3MUECKHE
BEJIMYMHBI, 3aKOHBI U (hOPMYJIbl, HEOOXOJUMBIE [UIs €€ PELICHUs], IPOBOAUTH PACU€Thl U OLIEHUBATD
pEeaJIbHOCTb MOTYYEHHOI'O 3HAYEHUS] (PU3NYECKON BEITMUUHBI.

BbIlIyCKHI/IK MOJIYYMT BO3MOKHOCTDb HAYUIUTHCHA:

UCIIONIb30BaTh 3HAHUS O TEIUIOBBIX SIBICHHUSX B TMOBCEIHEBHON JKMU3HHM JUIsl OOecredeHus
0€30MacHOCTH MpU 0OpalleHud ¢ MPUOOpPAMHU M TEXHUYECKUMHU yCTPOUCTBAMH, I COXPAaHEHUS
3I0pOBbS M COOIIOJICHUSI HOPM JKOJIOTUYECKOTO MOBEACHHSI B OKPY)KAIOIIEH cpeie; MPUBOIUTH
MIPUMEPHI IKOJIOTUYECKUX TOCTEACTBUN pabOThI ABUraTeNIel BHYTPEHHETO CTOPAaHUs, TEIJIOBBIX U
TUIPOIIICKTPOCTAHLIUM;

pa3indaTrb rpaHvullbl IPUMCHHUMOCTU (I)I/ISI/I"ICCKI/IX 3aKOHOB, INTOHHMMAaTb BCeO6H_II/II71 XapaKkTep
(I)YH,I[aMCHTaJ'H)HBIX (I)I/ISI/I‘IGCKI/IX 3aKOHOB (SaKOH COXPAHCHUS DHCPIUH B TCIJIOBBIX npoueccax) u
OrpaHUYCHHOCTD UCIIOJIb30BAHUA YaCTHBIX 3aKOHOB;

HaxXOoJUThb aACKBATHYIO npennomeHHoﬁ 3aaa4dc (I)I/I3I/I‘-ICCKYIO MOZCIIb, Pa3pelIaThb HpO6JI€My KakK
Ha OCHOBE€ HMEIOIIHUXCSA 3HAHMH O TEIUIOBHIX SBJCHHUSIX C MCIIOJb30BAHUEM MAaTEMaTHYECKOIO
arrapara, Tak 1 Ipyu noMoImu METOA0B OLICHKHU.

DJIeKTPpHYeCKHe H MATHUTHBIE SIBJICHUS
BbInyCKHUK HAYYUTCS:

pacro3HaBaTh JJIEKTPOMArHUTHBIE SIBJICHUS U OOBSCHATH HAa OCHOBE MMEIOIIMXCS 3HAHHM
OCHOBHBIE CBOMCTBA WUJIM YCIOBUS IIPOTEKAHUS ITUX SBJICHUN: DJIEKTpU3ALUs Tell, B3AUMOACHCTBHE
3apsi/ioB, OJEKTPUYECKUH TOK W ero JeictBus (TEIUIOBOE, XHMMHUYECKOE, MAarHuTHOE),
B3aUMOJICHICTBME MAarHuTOB, JJIEKTPOMAarHWTHas WHAYKIMS, JICWCTBHE MAarHUTHOIO IIOJS Ha
IIPOBOJIHUK C TOKOM M Ha JIBHKYILYIOCS 3apSOKEHHYIO YaCTHILY, IEMCTBUE DJIEKTPUYECKOTO MOJIS Ha
3apsUKEHHYI0 4acTHIy, JJIEKTPOMATHWUTHBIE BOJIHBI, INMPSMOJIMHENHOE pPacnpOCTpaHEHUE CBETA,
OTpa)KCHHE U MPEJIOMIICHUE CBETA, IUCIIEPCHS CBETA.

COCTABJISATh CXEMBI JIEKTPUUYECKUX IETICH C TOCIICIOBATEIbHBIM U apaJICIbHBIM COSTMHEHHEM
AJIEMEHTOB, pa3jifuasi yCJIOBHbIC 0003HAUCHUS 3JICMEHTOB JICKTPUUCCKUX IIeTieH (MCTOYHHK TOKA,
KITI0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMETP, BOIIBTMETD).

UCTIOJIb30BaTh ONTHYECKUE CXEMBbI Il MOCTPOCHHUS HM300paKCHUH B IUIOCKOM 3epKajie U
coOuparolei JuH3e.



OIMHUCBIBATh U3YUCHHEIC CBOMCTBA TEI U SJICKTPOMArdHuTHBIC ABJICHHA, UCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IG
BCJIIMYHUHBI: BHGKTpI/I‘-IeCKI/Iﬁ 3apsad, CuJia TOKa, JJICKTPUYCCKOC HAMNPSKCHUC, ISJIICKTPUUCCKOC
COIMPOTUBJICHUE, YACIILHOC

COIIPOTHBIIEHUE BEIIECTBA, PA0OTA SIEKTPUIECKOTO MO, MOIIHOCTh TOKA, (POKYCHOE PACCTOSHUE
Y ONTHYECKas CUJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIYIMHA BOJIHBI U 4YaCTOTA CBETA; IPU
OMMCAaHUU BEPHO TPAKTOBATh (DM3MUECKUN CMBICT HCIOIb3YEMbIX BEIUYHMH, UX OOO3HAYCHUS U
€IMHULIBI U3MEPEHUs; HAaXOAUTh (POPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (U3UYECKYIO BEJIUYUHY C
JPYTUMU BETUYUHAMHU.

AHAJIM3UPOBATH CBOMICTBa TCJI, OJCKTPOMArHUTHBIC ABJICHHUA W TIMPOLCCChI, HUCIOJIb3Yys
(1)H3H“I€CKI/IG 3daKOHBI: 3aKOH COXPAaHCHUA JJICKTPHUYCCKOI'O 3apsaad, 3aKOH Oma AJI1 yJaCTKa LCIIn,
3aKOH I[)KOYJIH'HGHL[EI, 3aKOH HpHMOHHHCﬁHOFO pacpocCTpaHCHUA CBETA, 3aKOH OTPAXCHUA CBCTA,
3daKOH IMPCIOMIICHUSA CBCTA; IIPpU 3TOM pa3jnvdaTb CJIOBCCHYHO (bOpMan/IpOBKy 3dKOHa MU €10
MATCMAaTHYCCKOC BbIPAKCHUC.

IMpHUBOJAUTD IIPpUMEPLI IPAKTHYICCKOI'O HCIIOJIB30BaHUA (1)I/I3I/I‘I€CKI/IX 3HaHHHI (6]
QJICKTPOMAriuTHLIX ABJICHHAX

pemaTh 3aauu, UCIOIb3ys (GU3NYecKre 3aKOHbI (3akoH OMa JJ1s y9acTKa LenH, 3aKoH JKoys-
Jlenma, 3aKOH MPSMOJIMHEHHOTO PACHpPOCTPAHEHHUs CBETa, 3aKOH OTPaXKCHHs CBETa, 3aKOH
mpenomiieHus: cBeta) W (opmynbl, CBA3bIBaOIIME (PHU3MYECKHE BEIMYMHBI (cHUja TOKa,
ANEKTPUYECKOE HAaNpsHKEHHE, DSJIEKTPUUYECKOe COMPOTHUBICHUE, YIEIbHOE COINpPOTUBIICHHE
BElIECTBa, pab0OTa AJIEKTPUUYECKOTO TOJIsI, MOIIHOCTh TOKa, (POKYCHOE pacCTOSHHWE U ONTHYECKas
CuJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTUHA BOJHBI M 4aCTOTA CBETa, (DOPMYJIBI pacyeTa
ANEKTPUYECKOTO COMPOTHUBIICHUS NPU TOCIENOBAaTEIbHOM U NapajuieIbHOM COEJUHEHHUH
MIPOBOJHHUKOB): HAa OCHOBE aHajM3a YCJIOBHUS 3a7aud 3alHChIBaTh KPAaTKOE YCIOBUE, BBLIETSATH
(dbu3nyecKre BeTMUMHBI, 3aKOHBI U (POPMYITBI, HEOOXOIUMBIE JIsl €€ PEIICHUS, TPOBOJAUTH PACUEThI
Y OLIEHWBATh PEAbHOCTh MOTYYEHHOTO 3HaYeHHsI (PU3HUECKON BEIUNYNHBI.

Bl)ll'lyCKHl/IK MOJIYYMT BO3MOKHOCTb HAYYUTHLCA:

UCMOJIb30BaTh 3HaHMSA OO0 DHIEKTPOMArHUTHBIX SBJICHUSAX B IIOBCEJHEBHOM JKU3HU IS
obecrieyeHrs: 0€30IacCHOCTU MPHU 0OpaleH!H ¢ MPUOOpaMHu M TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXPAaHEHHUS 3/10pOBbsS U COOJIIOJIEHUSI HOPM HKOJIOTUYECKOTO TOBEJIEHUSI B OKpYXKalollei cpene;
MIPUBOJIUTH MPUMEPDI BIUSIHUS 3JIEKTPOMArHUTHBIX U3TYy4eHUI Ha )KUBbIE OPTaHU3MBbL;

pa3ianyaTh TPAHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
(yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHEHUS DSJCKTPHUECKOTO 3apsa) W OrPaHUYCHHOCTh
WCIIOJTH30BaHUSI YaCTHBIX 3aKOHOB (3akoH OMa J1J1s yuacTka 1en#, 3akoH Jxoyns-Jlenna u ap.);

UCTIONIB30BaTh MPHEMBI TOCTPOCHUS (U3MYECKMX Mojeneld, moucka "  (HopMyTupoBKH
JI0Ka3aTeNbCTB BBIIBUHYTHIX THIOTE3 W TEOPETUYECKHX BBIBOJIOB Ha OCHOBE AMIIMPHYECKH
YCTaHOBJICHHBIX (PaKTOB;

HAXOJUTh aJIeKBATHYIO NPEUIOKEHHON 3aaue (PU3NUECKYI0 MOJIENb, pa3peliaTh NpooieMy Kak
HAa OCHOBE WMCIOIIUXCS 3HAHMA OO0 OJJIIEKTPOMATHUTHBIX SBICHUSAX C HCIOJIB30BaHUEM
MaTeMaTHYeCKOro anmnapara, Tak 1 [Py MOMOIIU METOI0B OLICHKH.



KBanrToBble sBJIeHHUSA
BhInyCKHUK HAY4YHTCH:

paciio3HaBaTb KBAHTOBBIC ABJICHHUA U OOBSICHATL HAa OCHOBE NMCIOIINXCA 3HAaHUM OCHOBHEIC
CBOMCTBA HIIH yYCJI0BUd HOPOTCKaHUA OTHX SIBIICHUI: €CTECTBCHHAsA H HCKYCCTBCHHAA
PaanuO0aKTUBHOCTD, O.-, B- H Y-U3JIYUYCHHUS, BOSHUKHOBCHHUEC JIMHEYaToro CIICKTpa U3JIYYCHH aTOMa,

OIKCHIBATh M3y4YCHHBIC KBAHTOBBIC SIBJICHHS, HCIOJIB3YS (PU3MUECKHE BEITMYMHBI: MAacCOBOE
YHCII0, 3apAJ0BOE YUCIIO, MEPUOJ MOJypaciana, dHeprus (OTOHOB; MPU ONMUCAHUM MPABUIHHO
TPaKTOBATh (PU3UYECKHUM CMBICI UCIOIB3YEMbIX BETMYHH, UX 0003HAUCHUS U €UHUIIBI H3MEPEHHUS;
HaXOIUTh (OPMYIIBI, CBS3bIBAIONIME JIaHHYIO (U3MUYECKYIO BEJIMYMHY C APYTUMHU BEIMYUHAMH,
BBIYUCIIATH 3HAUCHUE (PU3MUECKOI BEINYMHBL;

AHAJIM3UPOBATE KBAHTOBBIC SBJICHUA, HCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IG 3aKOHBI W IOCTYJAThI: 3aKOH
COXPAHCHUS SHCPIrur, 3aKOH COXPAaHCHHA SJICKTPHUYCCKOIO 3apsaa, 3aKOH COXpPaHCHUA MAaCCOBOIO
qucia, 3aKOHOMEPHOCTH U3JIYUCHU U IIOTJTIOMICHUA CBETA ATOMOM, IIPU 3TOM pa3Jin4aThb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3daKOHa U €ro MaTCMaTU4YCCKOC BbIPAKCHUC,

pas3iind4aTb OCHOBHBIC ITPU3HAKU HHaHCTapHOﬁ MOACIN aToMa, HYKHOHHOﬁ MOACIN aTOMHOI'O
sazpa,

IPUBOAUTH IPUMEPHI IPOSBICHUSA B IMPUPOAEC M IPAKTUYECKOIO  HCIIOIb30BAHMSA
PaaUOAKTUBHOCTH, SIAEPHBIX U TEPMOSAIACPHBIX PEAKIUH, CIEKTPAJIbHOIO aHAJIN3A.

Bl)ll'lyCKHl/IK MOJIYYMT BO3MOKHOCTDb HAYYUTHLCA:

HCIIOJIb30BAaTh IMOJIYYCHHBIC 3HAHUS B MMOBCEOHEBHOMN JKU3HU Ipu 06paIJ_leHI/II/I C an6opaMH u
TCXHUYCCKUMH YCTPOﬁCTBaMH (C‘ICT‘H/IK HOHU3UPYIOIIHUX YaCTHL, ,[[O3I/IMeTp), AJIL COXpaHCHUA
3A0POBbA U CO6J'II-OI[GHI/ISI HOPM 3KOJIOTUYCCKOI'O IMOBCACHUS B Oprncanmeﬁ cpeac;

COOTHOCHUTDB SHEPIHIO CBA3U aTOMHBIX AACP C I[e(l)eKTOM MacCcChI;

MNPUBOAUTE IMPUMEPHI BJIUAHUA PAAUOAKTUBHBIX H3J'Iy‘leHHfI Ha KUBBIC OpPraHU3Mbl; ITIOHUMATb
MIPUHIHAIT JIeicTBUA AO3UMETPA U pa3jiInvaTh YCIOBHA €TO UCIIOJIL30BAHUA,

MOHMMATh 3KOJOTHYECKHE TMPOOJEeMbl, BO3HHMKAIOUIME TIPU HCIOJB30BAHUM aTOMHBIX
AJIEKTPOCTAHLIUHM, U MYyTHU PELIeHUs dTHX MpoOjeM, NepCHeKTHBBl UCIOIb30BaHUs YIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

DJIeMeHTBI aCTPOHOMHUH
BbInyCKHUK Hay4YuTCH:

YKa3bIBATb Ha3BaAHUS ITJIAHCT ConHeyHOH CUCTCMBI, pa3JIndaTb OCHOBHBIC MPU3HAKU CYTOYHOT'O
BpalICHU 3BC3AHOTO H663., JABHKXCHU .HyHBI, COHHI_[a 1 IJIAHET OTHOCHUTCIIBHO 3BC3/;

MMOHUMATh Pa3INYUs MEXY TeTHOLIEHTPHUUECKON U TeOLIEHTPUUYECKOM cucTeMaMi MUpa;

BbInycKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:



yKa3bIBaTh OOIIIKME CBOMCTBA U OTIMYHS TUTAHET 36MHOM TPYIIIBI U TIAHET-TUTAHTOB; MAJIBIX TEJl
ConHeuHOH cUCTEMBI 1 OOJBIINX IJIAHET; MOJIB30BAThCS KApTOW 3BE3/JHOT0 HeOa IMpu HAOIIOACHUAX
3BE3IHOr0 HeDA;

pa3ianyaTh OCHOBHBIE XapaKTEPUCTUKU 3B€3] (pa3Mep, LBET, TEMIEpaTypa) COOTHOCUTH I[BET
3BE3/IbI C €€ TeMIIepaTypoH;

pas3iiniaTth TUIIOTE3LI O MIPOUCXOKIACHUN ColtHEeYHOH CHCTEMBIL.

Conep:xanue yueoHoro npeamera «®@usuka» B 7-9 kiaccax.
7 kaacc

(17 gacos, luac B 2 Henenn)

|. Beenenue
[TpenmeT u MeToab! PU3UKHU. DKCIEPUMEHTAIbHbIN METO/ U3Y4YeHUsI IpUpoAabl. M3mepenue

¢usnueckux BeamuuH. [lorpemmnocts uamepenus. O6001eHIe pe3yIbTaTOB AKCIIEPUMEHTA.
Habnronenne npocTeimmx sSBICHUH U IPOLECCOB IPUPOABI C TIOMOIIBIO OPTaHOB YyBCTB (3pEHUS,
cilyxa, ocsi3anust). Mcronp3oBaHue NPOCTEHIINX U3MEPUTEIbHBIX TPUOOPOB. CxemaTHuecKoe
n300pakeHue ONbITOB. MeTo/ bl NOdy4YeHUs 3HaHUH B ¢u3uke. Pu3nka U TeXHUKA.

JlabGoparopHnas pabora.
1.Onpenenenue LEeHbI ACICHUS U3MEPUTEIBHOTO IPUOOpa.
Il. IlepBoHayabHbIE CBeIEHUS O CTPOCHUH BellecTBAa.

['unoresa o qUCKpeTHOM CTpOeHUH BelecTBa. Mosekyibl. HempepbIBHOCTh M XaOTUYHOCTD
nBUKeHus yacTull BemiecTa. Juddysus. bpoyHoBckoe nuxenune. Moaenu rasa, >KUJIKOCTH U
TBepJoro Tena. BzauMmopeiicTBrue yacTui BeuiecTBa. B3auMHoe NpUTSHKEHNE U OTTaIKMBAHHE
MOJIeKyJ. TpHu COCTOSIHMS BEUIECTBA.

JlabopaTopnas padora.
2.M3mepeHune pa3mMepoB MaJIbIX Tell.
I11. B3aumopeiicTBue TeJ1.

Mexanunyeckoe nBuxeHne. PaBHOMEpHOE 1 HE paBHOMEpHOE ABMKeHHE. CkopocTh. Pacuer mytu
U BpeMeHU JBHkeHuA. Tpaekropus. [Ipamonuneiinoe neumxenue. Bzaumoaeicreue ten. MHepuus.
Macca. [InotHocTh. MI3MepeHne Macchl Tea Ha Becax. PacueT maccel U o0bema 1o ero
mnotHocTd. Cuita. CUiibl B IPUPOE: TATOTEHUS, TSKECTH, TpeHUs, ynpyrocTH. 3akoH ['yka. Bec
Tena. CBsI3b MEXIY CUIION TSXKECTH U Maccou Tena. [{unamometp. CinoxkeHue IByX CHll,
HaIpaBJIEHHBIX MO OJIHOM npsiMoii. Tpenue. Ynpyras aepopmarius.

Jlnabopamopnwvie pabomot.

3.M3MepeHnue macchl Tea Ha phlUYa)KHbIX BECAX.
4. M3mepenue o0bema Tena.

5.0mnpeneneHue NIOTHOCTH TBEPAOIO BELIECTBA.

6.I'pagyrpoBanue NpyXUHbI U U3MEPEHHUE CUJT TUHAMOMETPOM.



IV JlaBjienne TBepAbIX TeJl, JKHAKOCTEH U ra3os.

Hasnenue. OnwiT Toppuuennu. bapomerp-anepouns. AtmocdepHoe gaBiIeHUE HA PA3TMIHBIX
BbIcoTax. 3akoH I[lackansa. CriocoObl yBeTHMUEHHS U yMEHBIICHUS 1aBieHus. JaBienue rasa. Bec
Bo3ayxa. Bo3aymHas o6onouka. M3mepenue atmocdeproro nasnenus. Manomerpsl. [lopraeBoi
YKUJIKOCTHBIN Hacoc. [lepenava naBineHus TBEpAbIMU TENAMU, KUIAKOCTIMU, ra3aMu. JlelicTBue

KHUJKOCTHU U raza Ha MOTPYKEHHOE B HUX TeJo. PacueT naBieHus >KUIKOCTH HA THO U CTEHKH
cocyna. Coobmaromnue cocyabl. Apxumesnosa cuia. ['uapasimuueckuit mpecc. [lnaBanue Ten.
[InaBanue cynos. Bo3agyxoruiaBanue.

JlabopaTopnas paGora.
7.0npeneneHue BHITAKUBAIOIIEH CUJIBI, ACHCTBYIOLIEH Ha MOTPYKEHHOE B KUJIKOCTh TEJO.

8.BrisicHeHHEe yCI0BUH TUTaBaHUS TEa B )KUIKOCTH.

V. Pa6oTa 1 MOIIHOCTb. JHEPIrHUsl.

Pa6ora. Momaocts. Dueprust. Kunernueckas sneprus. [lorennpansHast sHeprus. 3akoH
coxpaHeHus MexaHndeckou sHepruu. IIpocteie mexanusmsl. KIIJI Mexann3moB. Peryar.
PaBHoBecue cui Ha peryare. MoMeHT cuiibl. Peiuaru B TexHuke, ObITy U ipupose. [Ipumenenue
3aKOHa paBHOBECHS pblyara K 0J0Ky. PaBeHCTBO paboT mpu MCIIOJIb30BaHUH IPOCTHIX
MEXaHU3MOB. «30JI0TO€ MTPaBUJIO» MEXAHUKH.

JlabopaTopnas padora.

9. BolsicHeHue yclIoBUsl paBHOBECHS pblyara.

10. Onpenenenue KII/I npu nogbeme o HaKJIOHHOM MIOCKOCTH.
V1. IloBTOpenne

AHanu3 ook, JOMYIEHHBIX B UTOTOBOM KOHTPOJIBHOM paboTe.

8 kiace

(17 gacoB)

|. TemioBbIE ABJICHUA

Buytpennss sueprusi. TermnoBoe apmxkenue. Temmneparypa. Ternonepenada. HeoOpatumocTtsb
npoiiecca temtonepenayn. CBsi3b TEMIIEPATyphl BEHIECTBA C XaOTUYECKUM JIBUKEHUEM €T0
yactull. CiocoObl M3MEHEHUs BHYTpeHHel sHepruu. TermnonpoBoaHocTs. Komn4uecTBO TEMIOTHI.
VY nenpHas TermnoeMkocTh. KonBeknus. M3nydenne. 3aKOH COXpaHEHHSI SHEPTUU B TEIJIOBBIX
npoueccax. [InaBnenue u kpucramumzanus. Y aenpHas TeIIOTa riaBieHus. ['paduk rniaBieHus u
otBepaeBanus. [IpeoOpazoBaHuie SHEPTUU IPU U3MEHEHUSIX arperaTHOr0 COCTOSIHUS BEIIECTRA.
Hcnapenune n koHaeHcalys. Y AenbHas TEIUIoTa napoodpa3oBaHus U KoHAeHcanuu. PaboTa mapa u
rasa npu pacimmpenuu. Kunenue xxuakoct. BiaxkHocts Bo3nyxa. TernaoBble JBUTATENH.

3Hepr1/1;1 TOILJIMBA. yl[eJIBHa}I TCIJIOTA CropaHu.

Arperatasbie coctosiHus. [IpeoOpa3oBanue sHepruu B TeruoBbIx asurarensix. KI1/1 temmosoro



JABUTATCIIA.

®dponTankHas labopaTopHas padboTa.

2.CpaBHEHHE KOJUYECTB TEIUIOTHI P CMEIIMBAHUU BOJIbI PAa3HOM TeMIEepaTyphI.
3.13mepenue yaenbHON TEIIOEMKOCTH TBEPJIOTO Tela.
1. DiekTpuyeckne siBJIEHUS U JIEKTPOMATHUTHbIE SIBJICHUS

DIeKTpu3anus Teil. DJIeKTpUYeCKuil 3apsaa. BzanmoeiicTBre 3apsiaoB. Ba Buaa 3JeKTpUuYeCcKoro
3apsaa. JMCKpEeTHOCTh AJIEKTPUUYECKOTrO 3apsiia. DIEKTPOH. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO
3apsiga. DIeKTpudeckoe noje. Diekrpockorn. Ctpoenue atoMoB. OOBSICHEHHUE ANEKTPUICCKUX
sBieHUN. [IpOBOAHUKH 1 HEITPOBOIHUKY IEKTpUUYECTBA. JIEHCTBUE dIEKTPUYECKOTO OIS Ha
AIEKTPUUYECCKUE 3apPSJIbI.

ITocTostHHBIH AnekTpuueckuil Tok. cTouHMKM 3nekTprueckoro Toka. Hocurenu cBo60AHBIX
ANEKTPUYECKUX 3apsAI0B B METAJIAX, )KUAKOCTSX U razax. JJIeKTpudecKas Lelb U €€ COCTaBHbIE
yactu. Cuna Toka. Enunune! cuibl Toka. Amnepmerp. M3mepenue cuiiel Toka. Hanpsiokenue.
Enunuus! Hanpsokenust. BonbtMerp. M3mepenue HanpsikeHUsl. 3aBUCUMOCTb CUJIBI TOKA OT
HaIpsKEHUS.

Conporusnenue. Enunuiipl conpotuiaeHus. 3akoH OMa 1715 ydacTKa 3JIeKTPUYECKO Liemu.
Pacuer conpoTuBneHus NpoBOIHUKOB. Y IeJIbHOE conpoTusiieHue. [Ipumeps! Ha pacuer
CONPOTUBIICHUS ITPOBOJIHUKOB, CHJIBI TOKA U HanpskeHus. Peocratel. [locnenoBarensHoe
MapajuIeIbHOE COCIUMHEHUE IPOBOIHUKOB. J[€HCTBUA JIEKTPUYECKOTO TOKA

3akon Jxoynsa-Jlenna. PaboTa sanekrpuueckoro Toka. MOITHOCTb 3IEKTPHUUECKOTO TOKA.
Enunuib! paboThl 3J1€KTPUYECKOT0 TOKA, IPUMEHseMble Ha TpakTHKe. CYETUUK ANEKTPUUYECKOU
SHEPruu. DJIeKTpOHArpeBaTelbHble MPUOOpPHI. Pacuer anexkTposHepruu, norpediseMoit
ObITOBBIMU NpHOOpamu. HarpeBanne npoBOJHUKOB 3JEKTPUUECKUM TOKOM. KosnyecTBo TemIoTHl,
BBIJIEJISIEMOE ITPOBOIHUKOM C TOKOM. Jlamna HakanuBanus. KopoTkoe 3aMbIkaHue.
[Ipenoxpanurenu. MarautHoe nojie. MarHuTHOE MoJie MPSAMOro Toka. MarHUTHBIE JIMHUU.
MarauTtHoe 1osie KaTylKyl ¢ TOKOM. DJIEKTPOMarHuThl U UX npuMeHeHus. [1ocTossHHbIE MarHUTBI.
MarauTHO€E 10JIe MOCTOSHHBIX MArHUTOB. MarHutHoe noJjie 3eMiu. JledicTBue MarHuTHOTO TOJISt
Ha IIPOBOJIHUK C TOKOM. DJIEKTPUYECKUH JBUTATEIb.

Dponmanvusvie 1ad0pamophsvie padbomol.

4.COopKa dNeKTpUYECKOM 1T U U3MEPEHNE CUJIBI TOKA B €€ Pa3JIMYHBIX ydacTKaxX.
5.M3mepenne HanpsKeHNs Ha Pa3iInYHbIX yYacTKaX IEKTPUYECKON LIETIH.

6. PerynupoBaHue CUIIbl TOKA PEOCTATOM.

7.113mepeHune conpoTUBIEHUS MPOBOIHUKA TP MTOMOIIM aMIIEpMETpa U BOJIbTMETPA.
8.M3mepeHne MOITHOCTH B pabOThI TOKA B AJICKTPUIECKOM JTamIIe.

9. COopka 37EeKTPOMArHuTa U UCIIBITAHKUE €T0 JICHCTBHS.

10. M3yueHue 3IeKTPUUECKOTO ABUTATENS TOCTOSHHOTO TOKA (Ha MOJIEIN ).



I11. CBeTOBbBIC SABJICHHUA.
Hcrounuku csera.

[IpsimonuHeitHOE pacnipocTpaHeHHEe, OTPaXKEHHE U IpesomiieHue ceeta. JIyd. 3akoH oTpaskeHus
csera. [lmockoe 3epkano. JIunza. Ontuueckas cuia 1uH3bl. M300pakeHue qaBaeMoe JTMH30M.
N3mepenune GpokycHOro pacctosiHus coouparomeit auu3sl. Onrtudeckue npuodopsl. I'nas u 3penue.
Oukn.

@ponmanvusle 1a60pamopHvie padomul.
11.M3y4eHne 3aKOHOB OTpa)KEHUs CBETA
12.HabnroieHue sSBIeHUs NPeIOMIICHHsI CBETa
13.ITosryuenue n300pa>keHust TP IOMOLLY JIUH3bI.

IV. [loBTOpEeHue

9 kJacc
. 3aKkoHbI B3aMMOIEHCTBUA U JBUKECHUS TEJ.

Marepuanbnas Touka. Tpaektopus. Ckopocts. [Iepememienne. Cuctema orcuera. Onpeznenenue
KOOpJMHATHI ABIKYILEro Tena. ['paduku 3aBUCMMOCTH KHHEMATHYECKUX BEJIMYUH OT BPEMEHH.
[IpssmonuHeitHoe paBHOYCKOpeHHOE JBUKEeHHE. CKOPOCTh PaBHOYCKOPEHHOTO JIBUYKEHUSI.
[lepemenienue npu paBHOYCKOPEHHOM JBMKEHUH. OnpeneneHne KOOpAuHaThl ABMKYILIEro Tena.
I'paduku 3aBUCUMOCTH KHHEMATUYECKHUX BEJTMUYMH OT BpeMeHHU. Y ckopeHue. OTHOCUTENbHOCTh
MEXaHUYECKOro ABHKEHHUs. MHepLnanbHas cucreMa OTcuera.

ITepBeriit 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpetuii 3akon Hetotona. CBoOoiHOE NajieHue
3axoH BcemupHoro tarorenus. KpusonuneliHoe neuxenue J[BukeHne 0 OKPYKHOCTH.
HckyccTBeHHble ciyTHUKH 3eMiu. PakeTsl. IMmynbe. 3aKOH COXpaHeHUs uMnyiabsca. PeakTuBHOE
IBI>KeHUe. J[BrkeHne Tena OpoIIeHHOro BEPTUKAIBHO BBEpX. [IBIKeHHE Tesla OpOIIEHHOTO MO
YIJIOM K TOPU30HTY. JIBH>KEHHE Tesla OpOLIEHHOTO TOPU30HTAJIBHO. Y CKOPEHHE CBOOOJHOTO
MaJieHus Ha 3eMJie U IPYTUX TUIAHETaX.

Dponmanvuvie 1ad0pamophsvle padbomol.

1. UccnenoBanue paBHOYCKOPEHHOTO JIBIKEHUs 0€3 Ha4aabHOU CKOPOCTH.
2.M3mepeHne yCKOpeHusl CBOOOIHOTO MaICHUSI.

1. Mexanuveckue KoJie0aHUs U BOJHBI. 3BYK.

Mexannueckue konebanus. Ammautyna. [lepuon, vacrora. CBoOoaHBIC KOJIEOAHUSI.
KOHG6&T€HBHBI€ CUCTCMBI. MaSITHI/IK. 33BI/ICI/IMOCTB HepI/IOZ[a N 94aCTOThl HUTSIHOI'O MasiTHUKA OT
muHbI HUTU. [IpeBpalenue sHeprun npu KojaeOaTeTbHOM JABIKEHUU. 3aTyXaolue KoueoaHus.



Brinyxnennbie konebanus. Mexanudeckue BotHbIL. JnHa BoHBL. [IpogonsHbIe U onepedHbIeBOIHBI. CKOPOCTh
pacrpocTpaHeHHs BOJIHBL 3BYK. BricoTa u TeMOp 3Byka. [ pomkocTs 3Byka/ Pactipoctpanenue 3Byka. CKOpoCTh
3ByKa. OTpakeHue 3Byka. Jxo. PezoHaHc.

®dponTankHas 1abopaTopHas padboTa.

3.UccnenoBanue 3aBUCIMOCTH IEPUOJIA i YACTOTHI CBOOOIHBIX KOIeOaHU MaTeMaTUI€CKOTOMAsTHUKA OT
€ro JUIMHBI.

I11. DiekTpoMarHuTHbIE SIBJICHUS.

JleiicTBHE MarHUTHOTO TIOJsS Ha OJJIEKTpUYecKue 3apsnbl. [paduueckoe m300pakeHHE MarHUTHOTO TIOJIS.
Hanpasnenue Toka 1 HalpaBJIeHHE €ro MarHUTHOTO 1oJjisl. OOHapyKeHHEe MarHUTHOTO TOJISATIO €0 JSHCTBUIO Ha
anekTpuyeckuit Tok. [IpaBuio neBoit pyku. MarHUTHBIHM MOTOK.

DNeKTpOMarHuTHas UHAYKLUA. SIBIeHUE IIeKTPOMarHUTHON MHAYKIUU. [lomyuyeHuenepeMeHHOro
ANEKTPUYECKOTO TOKA.

3HeKTp0MaFHHTHO€ I10JIC. HCOI[HOpOI[HOC 1 HCOJHOPOJHOC ITI0JIC. Bzaumocss3s QJICKTPHYCCKOI'OM MAaroHuTHOI'O
MOJIeH. BHGKTpOMaFHI/ITHBIC BOJIHBI. CKOpOCTB PaCIIpoOCTpaHCHUA SJICKTPOMAIrHUTHBIX BOJIH.
BHCKTI)O,Z[BI/H"&TCJIB. BHCKTpOFCHepaTOp. Caer — QJICKTPOMArurMTHas BOJIHA.

®dponTankHas TabopaTopHas padboTa.
4.VI3y4yeHue ABJICHUS dJIEKTPOMAarHUTHOW MHAYKIIUH.
I V. Ctpoenue aToma ¥ aTOMHOTIO S1/Apa

PannoaktuBHOCTH. Anb(a-, 6eTTa- 1 ramma-usinyderue. OnbITH M0 paccenBanuio anbda-yactuil.lnanerapuas
MoJiesib aToMa. AToMHoe spo. [IpoToHHO-HEHTpOHHAast Mozienb sapa. MeTo bl HaOII0IeHUS U PETUCTpaluU
yacTull. PaaroakTuBHbIE IpeBpallieHus. JKCIIEPUMEHTAIBHBIE METOIBI. 3apsia sapa. MaccoBoe 4ucIo sapa.
SAnepHsle peakuuu. JleneHne u CUHTES sAEp.

CoxpaHeHue 3aps/1a 1 MacCOBOTO YUCIIA MIPH sIIEPHBIX peakuusax. OTKpbITHE IPOTOHA MUHEUTPOHA.

SnepHsble cuibl. DHEPTUs CBSA3H YACTHIL B sJIpeE.

Oneprus cBsa3u. ledekt macc. Beienenue sHepruu npu AejICHUU U cuHTe3e aep. Vcrnonb3oBaHue saepHon
sHepruu. Jlosumerpus. SAnepusiit peaktop. [IpeobpazoBanne BHyTpeHHel 3Hepruu sjep B 3IEKTPUIECKYIO
SHepruro. ATOMHas 3HepreTuka. TepmosaepHpiepeakiny. bruosornueckoe 1eHCTBHE pagualiy.

®poHTansHas JabopaTopHas padora.

5.3yuenue neneHus sapa aToma ypasa 1o gororpaduu Tpekon. 6.13y4yenue
TPEKOB 3apsKEHHBIX YAaCTHIL IO TOTOBBIM (hoTOrpadusim.

V. Ctpoenne u 3BoJ1ouus Beesnennoii

Cocras, crpoenue u npoucxoxjaenue Conneunoi cucreMbl. bonbiive tena ConHeuHnol cuctembl. Masbie Tena
Conneunoii cucremsl. CTpoeHue, u3nydeHue u 3Boionns CosHLa 1 3Be31.

Ctpoenue u 3Boronus BeeneHHOM.

V1. IloBTOpeHune



TemaTuueckoe mianupoBanue (1 200 odyuenus) 7 Kiace

Conepxanue

®opma
3aHATHA

Hcnoan3oBaHue
o0opynoBaHue
«Touxka pocra»

BBoanoe 3ansatue. MHCTpyKTaxX
1o TexHuke 6ezonacuoctu.Ha
6a3e LlenTpa "Touka Pocra"

Oecena

O3HakomIIeHHE C

UQpoBOi
naboparopueii"Touka pocra"
(memoHcTpanus TEXHOJIOTHU
M3MEPEHUs)

|. [lepBoHava/IbLHBIE CBEEHUSI O

CTPOCHUHU BEIIECTBA

2

OkcnepuMeHTalbHas padota Ne
1 «Onpenenenue LeHb! AeICHUS
Pa3IUYHbIX TPUOOPOBY.

Ha 6a3e LlenTpa "Touka Pocra"

OKCIICPUMCHT

JIuneiika, neHTa MepHas,
M3MEpPUTEIbHBIN

HWIMHAP, TCPMOMETP, AaTHUK
TEMIIEPATYPEI

DkcnepuMeHTallbHas padoTta Ne
2 «Onpenenenue
TeOMETPUUYECKUXPA3MEPOB TEI.
Ha 6a3e Ilentpa "Touka Pocra"

9KCIEPUMEHT

Habop
I'eoMeTpUYECKUX Tel

[IpakTuueckas pabota Ne 1
«M3rorosiieHue
M3MEPHUTETEHOTO
TAHIPAY

[IpaKTUYECKast
pabota

DkcrnepuMeHTanbHast paboTta Ne
3 «3mepenue TeMneparypbl
TEIm»

9KCIEPUMEHT

OkcnepuMeHTalbHas padota Ne
4 «M3mepeHne pa3MepoB MasbIX
TEI.

OKCIICPUMCHT

DkcnepuMeHTalbHas pabota Ne
5 «M3MepeHnune TONIIUHBI TUCTA
Oymarm»

9KCIEPUMEHT

I'nasa |l. B3zaumoneiicrBue Tea 124

8

OkcnepuMeHTanbHast pabora Neb
«3mMepeHne ckopocTH
JBUKEHUS TEI

SKCIICPUMCHT

Pemienue 3aay Ha remy
«CKOpOCTh PABHOMEPHOTO
JIBUKECHUSI

perieHue
3a/1a4

10

OKCHepUMEHTAIbHAS
pabota Ne7 «M3mepenue
Macchol | karum
BOJIBI».
Ha 6a3e llentpa "Touka
Pocra"

OKCIICPUMCHT

3Jl€Kmp0HHbl€ 6eCbl

11

DKcrepuMeHTaabHas padoTa
Ne 8 «M3mepenue mIoTHOCTH
KycKacaxapa»
Ha 6a3e Ilentpa "Touka
Pocta"

JKCIEPUMEHT

JInHelka, neHTa
MepHas,
WU3MEPUTENbHBIN [IITUHP,
BHCKTpOHHLIe BEChI




12

DKCIEpUMEHTAIbH
ast pabora Ne 9

«3mepenne

IJIOTHOCTH
XO034lCTBEHHOI'O

MBUIa.
Ha 6a3e LlenTpa "Touka
Pocta"

JKCIEPUMEHT

JInHelka, neHTa
MepHas,
MU3MEPUTEIIbHBINA TUJIUHAD,
3JICKTPOHHBIC BECHI

13

Pewenue 3ana4 Ha Temy
«[1n0THOCTBH BeeCTBaY.

pelieHune
3a7a4

14

DKcrepuMeHTalbHas paboTa
Ne 10 «MccnenoBanue
3aBUCUMOCTH
CHJIBI TSAKECTU OT MaCChl
TeTay.

9KCIEPUMEHT

15

DKcnepuMeHTanbHas padoTa
Ne 11 «Onpenenenre Macchl 1
Beca

BO3/lyXa B KOMHATE»

9KCIEPUMEHT

16

DKcrepuMeHTalbHas padboTa
Ne 12 «Cnoxxenue cui,
HaIIpaBJICHHBIXIIO OAHOU
MIPSAMOI».
Ha 6a3e [lenTpa "Touka
Pocta"

OKCIICPUMCHT

[lITaTus, pbryar,
JIMHElKa, JIBa
OJIMHAKOBBIX I'Py3a, /1B
0JI0Ka, HUTh HEpaCTsHKUMas,
JINHENKa
M3MEpHUTEIbHAS,
JTUHAMOMETP

17

OKCIIepUMEHTAIIbH
ast paborta Ne 13
«3mepenne
KECTKOCTHIIPYKIHBI
Ha 6a3e LlenTpa "Touka
Pocta"

OKCIICPUMCHT

[IITaTus ¢
KpenexoM, Habop
NPY>XUH, HA0OP I'Py30B,
JIMHEMKa,

JTMHaMOMETP

18

DKcrepuMeHTaIbHas
pabota Ne 14 «3mepenue
Kod(hPUIMEeHTACHITBI TPSHUSI
CKOJIbKEHHUS».

Ha 6aze [{enTpa "Touka
Pocta"

9KCIEPUMEHT

JepeBsiHHbBIN OpyCOK,
Habop
Ipy30B, MEXaHHUYECKas
CKaMbs,JUHAMO METP

19

Pewenue 3a1a4 Ha Temy
«Cuna TpeHus».

perieHue
3a/1a4

20

DKcrnepuMeHTallbHas paboTa
Ne 15 «McenenoBanune
3aBUCHMOCTH
JIaBJIEHUA OT ILIOLIAaN
TTOBEPXHOCTH

9KCIEPUMEHT

21

DKcrepuMeHTalbHas paboTa
No 16 «OmnipeneneHue naBaeHus
IJIHHIPAYECKOTO TEJa.
Kaxk Mb1 Bugum?




22 DKcrnepuMeHTallbHas paboTa SKCIIEPUMEHT
Ne 17 «BrIynciieHHe CUIBL, C
KOTOpOH
atmMocdepa
JABUT HA
MOBEPXHOCTh
crosia». [louemy
MUpP
Pa3HOLIBETHBIM.
23 DKcrnepuMeHTallbHas paboTa SKCIIEPUMEHT
Ne 18 «Omnpenenenue Macchl Tena,
IJIABAIOIIETO B BOZEY.
24 DKcrnepuMeHTalbHas paboTa IKCHEPUMEHT Jluneiika, nenra
Ne 19 «Onpenenenne MEpHas,
IJIOTHOCTUTBEPAOTO TEINa. U3MEPUTEIbHBIH
Ha 6a3e IlenTpa "Touka Pocta" UWJIMHID,
AJIEKTPOHHBIE BECHI
25 Pemennie kauecTBEHHBIX pelieHue
3anaq Ha Temy «llnaBanue 3a1a4
TEI.
DKCcIepuMeHTaTbHAS IKCIIECPUMEHT Juaamomerp,
26 pabora Ne 20 «M3yueHue HITaTUB
YCJIOBHUM IUIABAaHUATEI. YHUBEPCAJIbHBIN,
Ha ©6a3e Ilentpa "Touxka MEPHBIMIUIUHID
Pocta" (MeH3ypka),
Ipys
WTHHIPAICCKH
U n3
CTIEIUATBHOTO
TUTaCTUKA,HUTB,
TIOBapCHHAS
COJIb, MaJI0YKa
JUIst
nepeMeIMBaHuUs
27 DKcrepuMeHTalbHast paboTa 9KCIEPUMEHT
Ne 21 «Boruncnenue paboThl,
COBEPUIEHHOM IIKOJIbHUKOM
npu noaseme ¢ 1 Ha 3 aTax»
28 DKcnepuMeHTanbHas paboTta SKCIIEPUMEHT
Ne 22 «Bwruucnenrue MOIIHOCTH
pa3BUBAEMOU MIKOILHUKOM
npu ogbeme ¢ 1 Ha 3 aTax»
29 OKCIepUMEHTAIbHAS JKCIIEPUMEHT IToaBM>KHBIN U
pabota Ne 23 «Onpenenenue HENOIBM)KHBIH
BBIMTPBILIA BCUJIE, KOTOPBIH JaeT O5oxu, HabOp
MOJBHM>KHBIM Y HENOABUKHBIN TPY30B, HUTb,
OJIOK». JIMHAMOMETD,
Ha 6a3e Llentpa "Touka LITaTUB, JINHEHKA
Pocra"
30 Pemenue 3anay Ha Temy

«Pabora. MommHoCcTE Y.

PCHICHUC 3aaa4




31 DKcnepuMeHTalIbHAs JKCIIEPUMEHT [ItaTus,
pabota MeXaHu4ecKast
Ne 24 «Borancnenue KIT/{ CKaMbsi, OpyCOK C
HAKJIOHHOUIIIIOCKOCTH. KPIOYKOM,JINHEIKa,
Ha 6a3e Llentpa "Touka Ha0op TPY30B,
Pocta" JUHaMOMETP
32 DKcnepuMeHTaIbHas SKCHEPUMEHT
pabora
No 25 «M3mepenue
KUHETHYECKON
SHEPruu
TENA»
33 Pemenue 3amaq Ha Temy pelIcHHE 3a1a4
«Kunernueckas sHeprus».
34 HUroroBwulii JlupakTrdec- Koe 3agaHue
KOHTPOJIb
3HAHMI.
UTOTO
Temarnyeckoe niiaHuposanue (2 200 odyuenus)
8 kuacc
Ne Hcnonb3oBanue
obopynoBanne «Touka
pocTay
I. dusnueckuit metoa U3y4yeHMUA NPUPOADLI: TEOPETUYECKUIA NIKCNEPUMEHTANbHDbIN 34
1 BBoanoe 3austue. Oecena O3HaKOMJIEHHE C
HNHcTpykTax mno upoBoit
TEXHUKE naboparopueit" Touka
6e3onmacHoctu.Ha pocra"
6a3e llentpa "Touka
Pocta"
2 DKcrnepuMeHTallbHas paboTa JKCIIEPUMEHT JInnelika, nenra
Ne 1 «Onpenenenne neHsl MepHas,
JeNeHUSTIPUOOPOB, CHATHE W3MEPUTENIbHBIN
MOKa3aHUI» WIAHP,
Ha 6a3e [lenTpa "Touka TEPMOMETP, TaTUYUK
Pocra" TEeMIIEpaTypsl
3 Onpenenenne NOrpenHocTen peleHue 3aga4
n3mepenus. Pemenue
KayeCTBEHHBIX
3ajau.
Fnaeall. TennoBble ABNEHNA U METOAbI UX UCCNe[0BaAHUA 84
4 Onpenenenue OTIBIT - JlaGopaTopHblii
YIJTUHEHUS UCCIIEIOBAaHUE TEPMOMETD,
Tena B TATYUK




nporecce

MU3MEHEHUSI
TeMIIepaTypbl

Ha 6a3e LlenTpa "Touka
Pocra"

TeMIepaTypbl

Pemenue 3agay Ha
ONPEACIICHUE KOJIMYECTBA
TEIJIOTHI.

PEUICHUE 3aaa4

IIpumeHeHue TenIo0Boro
pacLIMpeHust s
perucrpanuu

MPE3CHTALNS

TEMIEPaTypbl. AHAIIU3 U
0000111eHE BO3MOXKHBIX
BapHaHTOB
KOHCTPYKLHUH.

DKCTepuMEHTAIbHAS
pabota Ne 2
«HccnenoBanue
MIPOLIECCOBIIABICHUS

Y OTBEPICBAHU.

Ha 6a3e [{enTpa "Touka
Pocra"

OKCIICPUMCHT

JlaTamk
TEMIIEPATYPBHI,
KaJIOpUMETD,

COCY/JI C TAIOLIUM
JIBJIOM, COCY]I C
BOJIOH, SJIEKTPOHHbIE
BECBHI.

[IpakTuueckas pabora Ne 1
«M3y4enue cTpoeHus
KPHUCTAJIOB, UX
BBIPAIIUBAHUE.

npakTuyeckas pabdora

N3yuenune ycrpoiictBa
TEIUIOBBIX JBUTATEINEH.

JIEKITHS

10

[Tpubops! 111 u3MepeHus
BJIQKHOCTH.
DKcrnepuMeHTallbHas paboTa
Ne 3 «Onpenencuue
BIIQ)KHOCTH BO3/IyXa B
KaOMHeTax mKoJbinHa

6a3ze Llentpa "Touka

Pocra"

HKCIEPUMEHT

Jatuuk
TEMIIEPATYPBI,
TEPMOMETP, MapJis,
COCYJl CBOJIOU

11

Pemenne xauecTBEHHBIX
3a1a4 Ha onpenenenue K1/
TEIUIOBOTOJ{BUTaTEI.
https://uchitel.pro/3agaun-Ha-
KITJI-TSILJIOBbIX-

JIBUTATeNEl/

PEUICHHU €3a1a4

ll. dneKkTpun

yecKue Asz1eHna n metToabl ux uc

cnepoBaHuA 84

12

IIpakTnueckas
pabota Ne 2
«Onpenenenue
YAEIBHOTO
COIIPOTHBIICHU
s pa3IM4HBIX
IIPOBOJTHUKOBY

Ha 6a3e [{enTpa "Touka

MMPAKTUYICCKA ;Ipa60Ta

JlaTuuk HampspKEHUS,
BOJIBTMET]
JIBYXTIPEICeTbHBIN,
HCTOYHUK ITUTAaHUA,
KOMILIEKT

MIPOBOJIOB,
PE3UCTOPHI,

KITIOY
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Pocra"

13 3axon Oma 17151 yyacTka peleHue 3aga4
uenu. Pemenue 3agau.
14 UccnenoBanue u HabroIcHNe
UCIIOJIb30BaHNE CBOMCTB
ANEKTPUUECKUX
KOH/IEHCATOPOB.
15 Pemenue 3ama4g Ha penieHue 3aaa4y
3aBHUCHUMOCTh COTIPOTHUBIICHUS
MIPOBOJHUKOB OT
TeMIepaTyphbl.
16 [TpakTudeck IpakTUyecka sipadora JlaTuuk TOKa, TaTYUK
as pabota HalnpsHKEeHus,
Ne 3 amIepMeTp
«Pacuer JBYXTPEIETbHBIMH,
norpedsieM BOJIETMETP
o JBYXIIPEIEIbHBIN,
AIIEKTPOIHE JaMITOUKa,
pruu UCTOYHUK ITUTAHMS,
COOCTBEHHO KOMIUICKT IIPOBOJIOB,
ro JI0May. K04
Ha 6a3e [{enTpa "Touka
Pocra"
17 Pacuér KII/] anexTpuaeckux pelieHre 3aaaq
YCTpPOMCTB.
18 Pemenwue 3a1a49 Ha 3aK0H pelieHue 3aaaq
Jxoyns - JleHna.
19 Pemrenune kauecTBEHHBIX JleJI0Basi Urpa
3a/ad.
IV. dneKTpomarHuTHble ABNEeHUA 54
20 [Tonyuenue u mpakTUyecka sspadora JeMmoncTpauus
(buKcHpoBaHHOE «H3mepenue
n3o00paxkeHue MATHUTHOI'O MOJIA
MAarHMTHBIX noJieit. Ha BOKPYT POBOIHHUKA C
0a3ze LlenTpa "Touka TOKOM»: JaTYUK
Pocrta" MAarHuTHOTOIOJIA, IBA
[ITaTHBA, KOMIUIEKT
ITPOBOJIOB, HCTOYHHUK
TOKa,
KITIOY
21 N3yuenue cBoiicTB HaOIIoICHNE
AJIEKTPOMArHuTa.
22 Nzyuenne moaenu JIEKLIUSL, IEM. SKCTIEPUMEHT
AIIEKTPOABHUTATES.
23 DKCKypeusl. Oecena
24 Pemenne kadyecTBEHHBIX pelieHue 3aaa4

3aja4.

V. OntuKa 10y

25 N3yuenune 3ak0HOB JICKIIHSI, IEM. SKCTIEPUMEHT
OTPaKECHHSL.
26 DKCTiepuMEHTATbHAS AKCIIEPUMEHT Ocseturens ¢

paborta Ne 4

HCTOYHUKOM CBE€TA Ha




«HaOmroneaue
OTPaKEHUS U
npejaomiieHus ceetay. Ha
6aze llentpa "Touka

3,5 B, ucrounmuk
MUTAHUS, KOMILIEKT
MIPOBOJIOB, IIIEJIeBAs

nuadpar-ma,

Ne 1 «Kommac. [Tpuntumn
paboThD».

Pocra" HOJIYLIJIMHD,
IUTAHILIET Ha TUIOTHOM
JIHCTE C
KpPYTOBBIM
TPAHCIOPTHPOM
27 DKkcnepruMeHTaIbHas paboTa AKCIIEPUMEHT OcseTutens ¢
Ne 5 HMCTOYHHKOM CBETA HA
«300pakeHus B 3,5 B, HCTOYHHUK
nuH3ax».Ha Gaze MUTaHUS, KOMILJIEKT
Hentpa "Touka Pocra" MPOBOJOB, LIEIIEBas
nuadpar-ma, SKpaH
CTaIIbHOM,
HAIPAaBIIAIOIIAS C
MU3MEpPUTEIIBHON
IIIKAJIOH,
COOMPAOIINE JINH3BI,
28 DKcrepuMeHTaIbHas paborta AKCIIEPUMEHT
Ne 6 «OnpenesneHre rIaBHOTO
(OKYCHOTO pacCTOSIHUS U
ONTHYECKOMN CHIIBI JTMH3BDY.
29 OKcrepuMeHTalbHast paboTa IKCIIEPUMEHT
Ne 7 «Habmonenue
uHTep(epeHH U
TUGPaKIIUU CBETAY.
30 Pemenne 3amau Ha pelieHue 3aaay
PEJIOMIICHHUE CBETA.
31 DKcrepuMeHTaIbHas paboTa AKCIIEPUMEHT
Ne 8 «HabmtoieHue moiHoro
OTPAKCHHSI CBETAY.
32 Pemenue kauecTBEHHBIX pemieHue 3aaad
3a/1a4 Ha OTpPaKEHHUE CBETa.
33 3amuTa MpoekToB. [IpOeKTHI. UCCIICIOBAHUS
34 HTorosblii KOHTPOJIb JUIaKTUYECK O
3HAHMU. € 3a7jaHue
TemaTu4yeckoe MJIaHMPOBaHHe IKIace
Ne | Conep:xkanme dopma 3aHATHSA HUcnoab3oBaHue
o0opynoBaHue
«Touka pocra»
BeogHoe 3aHATUE. UHCTPpYKTaXK Oecena
Mo TexHuKe 6e3onacHoCTy.
I. MarHeTusm 9kn.
2 DKcrnepuMeHTallbHas paboTa SKCIIEPUMEHT




3 [TpakTrueckas padota Ne 2 npakTHyeckas padbota
«OpuEeHTHUPOBAHUE C TOMOLIbIO
KOMIIacay.

4 Maruutsl. JleiicTBHE MarHuTOB. HaOJI0ICHNE pelIeHU
Pemenue 3anau e3a/1a4
OkcnepuMeHTanbHast pabora Ne 3 | skcriepuMeHT

5 «3aHUMaTeNbHbIE OIBITHI C
MarHuTaMm.

6 Maruutnas pyaa. [lonesnbie pe3eHTaIHS
rckornaemble CamapcKoi 00J1acTu.

7 JeiicTBue JleMmoHcTpanus
MAarHuTHOTO ITOJIS. «H3mepenue
MarHuTHoe 1oJjie MoJIA MOCTOAH-
Bemumii.Ha 0aze HOI'0O MarHUTa».
[entpa "Touka HAaTINK
Pocra" MarHUTHOTO OJI,

no-
CTOSIHHBII MarHuT
MI0JIOCOBOM

8 JleiicTBrEe MarHUTHOTO TOJIAL. peleHue 3a1a4
Pewenue 3anay.

9 OkcnepuMeHTanbHasg padbora No 4 | skCriepuMeHT
«M3roToBiIeHHE MarHUTOBY.

10 [TpeseHTanust IpoOEKTOB. UCCIIEIOBAHUS

Fnaeall. dneKkTpocTtaTuKa 94

11 OkcnepuMeHTanbHas padbora Ne 5 JKCIIEPUMEHT
«CTaTHueckoe EKTPUUECTBOY.

12 OCTOpOKHO CTaTUYECKOE pelueHue 3anau
ANeKTpuuecTBO. Pemenue 3amay

13 DkcnepuMeHTaIbHAs pabora Ne 6 AKCIIEPUMEHT
«3aHMMAaTENbHBIE OIBITHD.

14 DNEKTPUYECTBO B UTPYLIKAX. IpakThyeckas padora
CxeMbl paboThI

15 OJEKTPUYECTBO B OBITY KHHOIIOKa3

16 DxcnepuMeHTanbHas padota Ne 7 HaOII0IeHNE
« YcTpoiicTBO GaTapeikuy.

17 OkcnepuMeHTanbHas padora Ne 8 npakTuyeckas padorta

«300petaem OaTapeiky».
18 [Tpe3eHTanust IPOEKTOB. Hay4HbIE HCCIIEA0BaHUs
19 [Tpe3eHTanust IPOEKTOB. Hay4YHbIE UCCIIEIOBAHUS
20 [Ipe3eHTanus MpOeKTOB. Hay4YHBIC UCCIICIOBAHUS
lll. Cet 154
21 Hcrounuku cBera. JICKLIUSA, OcBeTHuTensb ¢

Ha 6a3e Llentpa "Touka Pocra"

JCEM.OKCIICPU MEHT

HMCTOYHHUKOM
cBertaHa 3,5 B,
ACTOYHUK




MIATaHUs,
KOMILIEKT
MIPOBOJIOB,
nieseBas auadpar-
Ma

22 Kax Mb1 Bugum? JIEKIUSA, IEM. SKCIIEPUMEHT

23 [Touemy Mup pa3HOIBETHBIM. JIeKUHUs

24 DkcnepuMeHTallbHas pabota Ne 9 SKCIIEPUMEHT
«Teartp Tenen»

25 DKCrepuMEHTaIbHAS SKCIEPUMEHT Ocgerturesns ¢
paborta Ne 10 HMCTOYHUKOM CBETa
«ConHeynble 3aHYUKH» Ha 3,5 B,

Ha 6a3ze Llentpa "Touka HMCTOYHUK
Pocta" MUTAHUS,
KOMILIIEKT
IIPOBO/IOB,
nienesas quadpar-
Ma, TTOTYIAIUHIP,
IUTAHIIET Ha
IUIOTHOM JIUCTE C
KPYT'OBBIM
TPaHCHOPTUPOM
25 Jucnepcusi. MbUIBHBIN CEKTP JEKIUS, JeM. SKCIICPUMEHT
26 Panyra B npupoze. IIPE3ECHTaLHs
27 OKcIepUMeHTalIbHAs JKCIIEPUMEHT Ocsetutens ¢
pabora Ne 11 «Kak WCTOYHUKOMCBETA
MIOJIy4nTh panyry?».Ha Ha 3,5 B,
6a3ze Llentpa "Touka HCTOYHUK
Pocra" TTMTaHMS,
KOMILJIEKT
IIPOBOJIOB,
1iesenas
madparma,
MOy IIATHH/ID,
TUTAHIIET Ha
IJIOTHOM JIU- CTE C
KpPYTOBBIM
TPAHCIIOPTUPOM
28 DKCKypcust Oecema
29 Jlynnpie n CosTHEUHBIE 3aTMEHUSI. JICKIIHSI, IEM. SKCTIEPUMEHT
30 Kak comats myq? Oecena
31 3azepkaibe. JCKIUS, JIeM. SKCIIEPUMEHT
32 DkcnepuMeHTalbHas pabora Ne 12 IKCIIEPUMEHT
«3epkana»
33 3amuTa npoeKToB UCCIICIOBAaHUS
34 3aKIIFOUYNTEIIFHOE 3aHITHE. HCCIICTOBAHMS

3amMTa NPOeKTOB.




CnucoK JUTEepPaTyphl ¢ YKa3aHWEM NepeyHs YieOH0-MeTOANYeCcKOoro
olecrnievyeHusi, CPeICTB 00YUYEHHS ¥ 3JEKTPOHHBIX 00Pa30BATENbHBIX

10.

11.

12.

13.

14.

15.

€CYPCOB.

MapoH A.E., MapoH E.A. ®u3umka. 7 knacc. Anaaktndeckne matepumansl. M.: [lpoda,
20109.

MepbiwkMH A.B. ®usmka. 7 Knacc. YyebHUK pana obuweobpasoBaTesibHbIX
yupexgeHun. M.: lpoda, 2018.

®dunoHosmy H.B. dunsmka. 7 knacc. MeTtogmyeckoe nocobume K yyebHuKy A.B.
MepblwknHa. M.: Opoda, 2018.

XaHHaHoBa T.A., XaHHaHoB H.K. ®usuka. 7 knacc. Pabouas Tetpaab. M.: lpoda, 2019.
XaHHaHoBa T.A., XaHHaHoB H.K. ®usuka. 7 knacc. Tectbl. M.: lpoda, 2019
MepblwkuH A.B. ®usmka. 8 Knacc. YyebHuMK pans  obuweobpasoBaTenbHbIX
opraHusauuii. M.: ipoda, 2019.

2. dunoHosmy H.B. Pu3mka. 8 knacc. Metoauyeckoe nocobume K yuebHuky A.B.
MepbiwknHa. M.: ipoda, 2018.

3. XaHHaHoBa T.A. ®u3uka. 8 knacc. Pabouyan TeTpagb. M.: Apoda, 2014.

4. MapoH A.E., MapoH E.A., MNo3soiicknin C.B. dnsmka. 8 knacc. C6OpHUK BONPOCOB U
3agad. M.: [poda, 2019.

5. XaHHaHoB H.K., XaHHaHoBa T.A. CO0pHMK TECTOBbIX 3aZaHui no ¢pusmke. 8 Knacc.
M.: BAKO, 2019.

®duzuka. 9 ki1.: yuel. asa oomeodpazosat. yupexaenuid. / A.B. [1épeimkun, E.M.
I'yrauk M.: JIpocda, 2017.

®usnka. 9 kacc: HoypouHsle miaHsl no yueoHuky A.B. [1éprimkuna, E.M. ['yTHHK
/ aBT.-cocT. C.B. Bo6poBa. — Bonrorpaa: Yuurens, 2017. — 175 c.

Owuzuka: 3anaynuk: 9 — 11 xi.: Yueb. mocobue ans obmeodpazoBart. yueo.
3aBenenuii. — M.: [lpoda, 1996. — 368 c.: ni. — (3amaunuku «{podei»).

®wusuka. Tectol. 7 — 9 knaccel. Kabapaun O.D., Opnos B.A. Y4eOH. - meTon
nocobwue. — 4-e m3., crepeornt. — M.: JIpoda, 2000. — 96 c.: wr.

dusnueckuil SKCIepUMeHT B cpeHei mkoie: Mexanuka. MonekymspHas pu3uka.
OnexrpoauHamuka / [Ilaxmaes H.M., [llunos B.®. — M.: [Ipocsemienne, 1989. — 255
c.: wi. — (b-xa yuurens puzuxmu).



16. JIozoBenko C.B., Tpymmuna T.A Peanuzamus oOpazoBaTeabHbIX MPOTPAMM I10
(u3HKe ¢ UCTIOIB30BAaHUEM 000PYA0BaHUs IIeTCKOro TexHomnapka «llIkonbHbII
KsanTopurom» Mockaa, 2021

NHmepHem-pecypcei:

1.Bubnnoteka — Bce no npeamety «dusmnka». — Pexknum gocryna: http://www.proshkolu.ru

2.BugeoonsbiTbl Ha ypoKax. — Pexkum goctyna: http://fizika-class.narod.ru

3.EaMHan  Konnekums uMdpoBbiXx 0BpasoBaTeNbHbIX pecypcoB. — Pexum goctyna:
http://school-collection.edu.ru

4.IHTepecHble maTepuanbl K ypoKam GU3MKM MO TeEMaM; TECTbl MO TEMaM; HarnaaHble
nocobusa K ypokam. — Pexxum poctyna: http://class-fizika.narod.ru

5. Undposblie obpasosaTesibHble pecypcbl. — Pexxum goctyna: http://www.openclass.ru

6. DNEKTPOHHbIe y4ebHUKM No pu3mnKe. — Pexkum goctyna: http://www.fizika.ru
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