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TOUKA !'POCTA

ITosicHuTeIbLHASA 3aNMUCKA

LlenTpbl 00pa3oBaHUs €CTECTBEHHO-HAYYHOUW HampaBieHHOCTH «Touka pocTa» CO3JaHBI C
LEJbI0 Pa3BUTHS Y 00YyYaIOIINXCs €CTECTBEHHO-HAYyYHOU, MaTeMaTU4ecKoi, HH(pOpMalMOHHOM
rPaMOTHOCTH, (OPMUPOBAHUS KPUTUYECKOTO U KPEATUBHOI'O MBIIIJICHHS], COBEPIICHCTBOBAHUS
HABBIKOB E€CTECTBEHHO-HAyYHON HAIPaBIEHHOCTH, a TaKXe I MPAKTUYECKON OTpabOTKU

y4eOHOro MaTepuaa 1mo ydeOHbIM npeameram «Dusuka», «Xumusy», «buonorus». Llejab u
3aauu

e Peanmuzanus OCHOBHBIX O6H.I€O6pa30BaTeJ'ILHI>IX Imporpamm 110 y‘Ie6HBIM npeamMeTam
CCTCCTBGHHO'HaquOﬁ HalpaBJICHHOCTH, B TOM 4YHCIIC B paMKax BHeypquoﬁ
JACATCIIbHOCTH 06y11a10u1nxc;1.

e Pa3zpaboTka um peanm3anysi Pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX OO0IIC00pa30BaTEIIbHBIX
NpOrpaMM €CTECTBCHHO-HAyYHOW HANpPAaBJICHHOCTH, a TaKXe HHBIX IMPOrpaMM, B TOM
YHCIIC B KAHUKYJISIPHBIA TEPUO/I.

e BopieueHue yuanmxcs U NeIarorndeckux pabOTHUKOB B IPOCKTHYIO JIESTSILHOCTb.

e Opranuzainusi BHEY4eOHOW [AEATEIbHOCTH B KaHUKYISAPHBIM mepuon, pa3zpaboTka u
peaym3ays COOTBETCTBYIOIUX O0Pa30BATEIBHBIX MPOrPpaMM, B TOM YHCJIC JJIS Jarepew,
OpraHU30BaHHBIX 00Pa30BATECIBHBIMU YUPSIKICHUSIMU B KAHUKYJISIPHBIA TICPUO/I.

e [loBbiieHne MpodecCHOHALHOTO MacTepcTBa TMeNaroruyeckux pabOTHHUKOB IIEHTPA,
pEATH3YIONUX OCHOBHBIE U JIOTIOJHUTEILHBIC 001Ie00pa30BaTeIbHbIC TPOTPAMMBI.

e Cozmanne nueHtpa «Todka pocra» TpenanojaraeT pa3BUTHE 00pa3oBaTEIHHOM
UH(PACTPYKTYphl 00IIe00pa30BaTeIbHON OpraHuW3ald, B TOM YHCIE OCHAICHHE
0011e00pa30BaTeIbHOM OpraHu3alum:

e 000pyIOBaHMEM, CpPEICTBAMH OOyYEHUS W BOCHUTAHUS A W3y4eHUs (B TOM YHCIE
HKCIIEPUMEHTAIILHOT0) MPEIMETOB, KypCOB, JUCIHUIUIMH (MOIYJIEH) eCTeCTBEHHO-HAYYHOU
HaIpaBJICHHOCTH TIPH peau3allii OCHOBHBIX 00I1€00pa30BaTeIbHBIX MPOTrpamMM U
JOTIOTHUTEIFHBIX  00I11€00pa30BaTENbHBIX MPOTPaMM, B TOM 4YHCIE IS PACIIUPEHHS
coJlepKaHusl yueOHBIX MpeaAMeTOB «Dusnkay, «Xumus», «buonorusy;

b O60py,I[OBaHI/I€M, cpeacrBaMmu 06yquI/1>1 U BOCIIMTAHUA [UIA peaindaiuu IporpamMmm
JOITIOJIHUTCIIBHOT'O 06pa30BaHI/ISI CCTCCTBGHHO-HaquOﬁ HaHpaBHeHHOCTCﬁ;

® KOMITBIOTEPHBIM U HHBIM 000pYyIOBaHHUEM.

[IpodunbpHBI KOMIUIEKT 000OpPYIOBAaHHS MOXET OBITH BBIOpaH Il 00IIe00pa30BaTeIbHbIX
OpraHM3alyii, UMEIIMX Ha MOMEHT co3/1aHus 1leHTpa «Touka pocta» Habop CpeacTB 00yUeHus
U BOCHUTAHMS, MOKPBHIBAIOUIMN CBOMMH (YHKIMOHAIBHBIMH BO3MOXKHOCTSIMH 0a30BbIE
NOTPEOHOCTH MPHU U3YYEHUH Y4eOHBIX mpeaMeToB «DPusukay, «Xumus» u «buomorus».

MuHMMaIbHO HEOOX0AUMbIE (DYHKIIMOHAIBHBIE U TEXHUUECKUE TpeOOBaHHUI U MUHUMAJIbHOE
KOJINYECTBO 00OPY/ZOBaHMs, IE€PEYCHb pPACXOJHBIX MAaTepUanoB, CpPEACTB OOydeHHs H
BOCIIMTAHUS U1l OCHamleHus LeHTpoB «Touka pocra» omnpenenstorcss PervoHanbHbIM
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KoopAauHATOpOM ¢ yudeTtoMm [IpumepHOro mnepeuHss oOOpYyIOBaHUS, PACXOAHBIX MaTepUANIOB,
CpeACTB 00y4eHUs M BOCIUTAHUSA Ui CO3/IaHUS M oOecriedeHus: (yHKIIMOHUPOBAHUS IICHTPOB
00pa30BaHMs €CTECTBEHHO-HAYYHOW HarpaBleHHOCTH «Todka pocTta» B 0011e00pa3oBaTeIbHBIX
OpraHu3aIMsIX, PACIOI0KEHHBIX B CEIBCKONW MECTHOCTH M MAJIbIX TOPOIaX.

OKCHEepUMEHT SBISICTCS MCTOYHUKOM 3HAHUW U KPUTEPHUEM HUX HMCTUHHOCTH B HayKe.
Konnenmus coBpemeHHOro o00pa3oBaHUS MOJIpa3yMeBaeT, YTO B Y4YEOHOM OHKCIEPUMEHTE
BEAYLIYI0O POJIb JOJDKEH 3aHATh CAMOCTOSITENBHBIA HMCCIEAOBATEIbCKUA  YUCHUYECKHI
skcniepuMeHT. COBpEMEHHbIE HKCHEPUMEHTAJIbHbIE HCCIEAOBAaHM IO (PU3HKEe YXKE TpPYAHO
MPEJICTAaBUTh 0€3 WCIOIB30BAaHMS HE TOJIBKO aHAJOTOBBIX, HO M HUMPOBBIX U3MEPUTEIBHBIX
npubopoB. B denepanbHoM rocynapctBeHHOM oOpa3oBaTeiabHOM cranaapte (nainee — OI'OC)
IPOIMCAHO, YTO OJHHMM M3 YHUBEPCAJIBHBIX Y4eOHbIX aeWcTBui (nanee — VYVY]),
NPUOOPETAEMBIX YYAIIUMUCS, JODKHO CTaTh YMEHHUE «IIPOBEICHHUS OIBITOB, IPOCTHIX
OKCIIEPUMEHTAIBHBIX HUCCICAOBAHUN, MPSIMBIX M KOCBCHHBIX H3MEPECHHI C HCIOJBb30BAHUEM
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOBY.

Y4eOHblil SKCIepUMEHT 1Mo (U3MKe, TPOBOAMMBIN Ha TPaJAULMOHHOM oOopymoBaHuu (6e3
npUMeHeHHs HU(POBBIX JIA00OPATOpHii), HE MOXKET B IOJHOM Mepe 0OECIeYHUTh PEIICHHE BCeX
00pa3oBaTeNbHBIX 33/1a4 B COBpPEMEHHOW ImKoie. CHoXKHUBIIAsACS CHTyanus OOyCIIOBICHA
CYILIECTBOBaHUEM psijia MPOOIIEM:

* TPAOUIIMOHHOEC  IIKOJIBHOE  OOOpYJOBaHWE  W3-3a  OrPAaHUYCHHUS  TEXHHUYCCKUX
BO3MOJKHOCTEH HE TO3BOJISIET MPOBOAUTH MHOTHE KOJTUYCCTBEHHBIC HCCIICIOBAHNS,

® JUTUTCIIBHOCTh TPOBEACHHS (U3MYECKUX HWCCICAOBaHUNA HE BCEr/la Ccorjiacyercs ¢
JUTUTEIIBHOCTBIO YYEOHBIX 3aHITHIH;

® BO3MOXKHOCTh TMPOBEACHHUS MHOTHX (DU3WYECKUX HCCIAEAOBAHUN OTrpaHUYMBACTCS
TpeOOBaHUSIMU TEXHUKU O€30MTaCHOCTH U JIp.

[Mudposast nabopaTopusi KapAUHAJIBHBIM OOpa3soM H3MEHSET METOJUKY U COJIep)KaHue
HKCIEPUMEHTAJIbHONW JESITEIbHOCTH W IOMOTaeT PEIIUTh BBIIIECNIEPEUNCICHHbBIE MPOOIEMBI.
HIupokuit cnekTp IUGPOBBIX JATYUKOB IMMO3BOJISIET YYalIUMCS 3HAKOMUTHCS C MapamMeTpamu
(U3MUECKOro KCIEepUMEHTa HE TOJIBKO Ha KAYECTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. C
NOMOIIBI0 1H(POBOI 1abOPaTOPUU MOKHO MPOBOAMTH JUIMTENbHBIM 3KCIIEPUMEHT OaXKe B
OTCYTCTBUH 3KcIiepuMeHTaropa. [Ipu 3ToM n3Mepsiemble 1aHHBbIE U pe3yJIbTaThl X 00pabOTKU
0TOOpa)karoTCsl HEMOCPEICTBEHHO Ha HKPaHEe KOMITBIOTEPA.

B nponecce ¢popmMupoBaHus 3KCHEPUMEHTAIBHBIX YMEHUH MO (U3MKE yyalluics Y4YuTCs
MPEJICTaBISITh UHPOPMALIHMIO 00 HCCIe0BaHNU B YETHIPEX BUIAX:

e B BepOAJIbHOM: OMUCHIBATH IKCIEPUMEHT, CO371aBaTh CIOBECHYIO MOJENb IKCIIEPUMEHTA,
(GUKCUPOBaTh BHUMAHNE HA U3MEPAEMBIX (PU3UUECKUX BEIIMUNHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3QMOJHATH TAOMUIBI JAHHBIX, JIGKAIIUX B OCHOBE MOCTPOCHUS TpadUKOB
(TIpu ATOM y ydaIuXxcsi BOSHUKAET IEPBUIHOE MPEACTABICHUE O MacIITa0ax BEJIMYNH);

* B rpa)uyecKoM: CTPOUTH I'paUKH MO TAOJUYHBIM JAHHBIM, YTO TO3BOJISIET MEPEUTH K
BBIJIBUKEHUIO THITOTE3 O XapaKTepe 3aBUCUMOCTH MEX1y (PU3NUECKUMU BeTUYUHAMHU (IIPU
TOM Y4YHTEIb IIOKa3blBa€T IMPEUMYILIECTBO B BHU3yaJIM3alMU 3aBUCHUMOCTEH MEXIY
BEJIMYMHAMU, HATTIAHOCTh U MHOTOMEPHOCTH);
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* B AQHAJIUTUYECKOM (B BHJIE MAaTEMAaTHUYECKUX YPaBHEHHUW): MPUBOJAUTh MATEMATHUYECKOE
OTMCAHUE B3aUMOCBSI3U (DM3MUECKUX BEIMYMH, MATEMATHUECKOE 0000IIEHUE TTOTyYCHHBIX
pE3yJIbTaTOB.

[lepexon K KakaoMy 3Tamy NpeAcTaBiIeHUs WH(OpPMALUU 3aHUMAET JOCTATOYHO OOJIBLION
IPOMEXKYTOK BpeMeHHU. be3ycnoBHo, B 7—9 kilaccax 3TOT Ipolecc He0OX0AUM, HO B CTapIIMX
KJIaccax 3TO BpeMs MO>KHO ObUIO OBl OTBECTH Ha pelIeHue 0osee BaXHBIX 3a7ad. B aToM miane
u(poBbie JIA0OPATOPUHU TO3BOJSIOT CYHICCTBEHHO HKOHOMUTH BpEMs, KOTOPOE MOXHO
NOTPaTUTh Ha (OPMUPOBAHUE HCCIICIOBATEILCKUX YMEHHM Y4YalllUXCs, BBIPAKAIOIIUXCS B
CIEAYIOLIUX AEHCTBUSAX:

e omnpejencHue npooIeMbl;

* [I0CTAHOBKA MCCJIE0BATEILCKOM 3a1a4u;

* TUIAHWPOBAHUE PELLICHUS 3a7auu;

® [IOCTPOEHUE MOJIETIEH;

® BBIJIBUKEHUE THIIOTE3;

® HKCIIEPMMEHTAJIbHAsE TPOBEpKA THUIIOTE3; * aHaIW3 JaHHBIX JKCIIEPUMEHTOB WU
HaOJIIOICHUI;

* (hopmynupoBaHUE BHIBOJIOB.

[Tocmenawe TOABI y  ydamuxcs  HAOMIOMACTCSl  HU3Kas  MOTHBAlUsA — U3YYCHUS
€CTECTBCHHOHAYYHBIX JUCIUMIUIMH U, KakK CIeACTBUE, TMaJCHHE KadecTBa OOpa3oBaHUS.
[udppoBoe yuebOHOE 00OpYIOBAHME MO3BOJSAECT YYAIIMMCS O3HAKOMHUTBHCS C COBPEMEHHBIMHU
METOJAMH HCCIIE/IOBAHUSI, IPUMEHIEMbIMH B HAyKe, & YUYUTEII0 — IMPUMEHATh Ha MPAKTUKE
COBPEMEHHBIE M1€1arOrMYECKNe TEXHOIOTUH.

HopmaruBHas 0a3a

- ®enepanbHbii 3akoH 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O06 ob6pa3oBaHuu B
Poccuiickoit @enepanuuy» (¢ u3M. 1 101, BeTyI. B cuiy ¢ 01.09.2020).
- [Macnopr HanuonansHOrO Mpoekta «O0pa3oBanue» (yTB. npesuanymoM Cosera npu

IIpesunente PO 1o ctparernyeckoMy pasBUTUIO U HALIMOHAJIBHBIM IIPOEKTaM, IIPOTOKOJI OT
24.12.2018 Ne 16).

- T'ocymapctBenHnas nporpamma Poccuiickoit denepannn «Pazsutue odpazoBaHus» (yTB.
ITocranosnenuem IlpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEPKIAECHUU TOCyAapCTBEHHOM niporpaMmsl Poccuiickoit deneparuu «Pa3zsurue
o0pa3oBaHU.

- IIpodeccuonanbusiii crangapt «llenaror (megarornyeckasi A€SITEIbHOCTD B JOIIKOIBHOM,
Ha4yaJIbHOM O0IIIEM, OCHOBHOM 00IIIeM, CpeTHEM 00IIIeM 00pa30BaHWH), (BOCIIMTATEb,
yuurenb)» (pea. ot 16.06.2019) (Ilpukas MunucrepctBa Tpyaa U colranbHoM 3amuTel PO
ot 18 okTs6pst 2013 1. Ne 5441, ¢ u3MeHEHUIMH, BHECEHHBIMH NMPUKa30M MuHHCTEpPCTBA
Tpyaa u corzautsl PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422h).

- Ilpodeccuonanbuplii crannapt «llegaror 1omnonHuTeNEHOTO 00pa30BaHUs AeTEH U
B3pocibix» ([Ipukaz MunuctepcTBa Tpyna u conraabHoi 3amuThl PO ot 05.05.2018 Ne
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298u «O06 yTBep)KaeHIH MPOPeCCHOHATBHOTO cTanaapTa «llemaror JOMOIHUTETHHOTO
o0Opa3oBaHUs IeTEH U B3POCIBIXY).

- denepanbHBIA roOCyIapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT OCHOBHOTO OOIIETO
oOpasoBanus (yTB. IpruKka3oM MHUHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
®denepanyu Ot
17.12.2010 Ne 1897) (pen. 21.12.2020).

- denepanbHBIA rOCyIapCTBEHHBINH 00pa30BaTeIbHbIN CTAaHAAPT CPEIHETO OOIIETO
oOpazoBanus (yTB. IpruKkazoM MHUHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
®denepanuu OT
17.05.2012 Ne 413) (pen. 11.12.2020).

- Ilocranonenue ['1aBHOTO rocy1apcTBEHHOTO CaHUTAPHOTrO Bpada Poccuiickoi denepannun
ot 29 nexabps 2010 r. N 189 r. Mocksa "O6 yrepxkaenun CanlluH 2.4.2.2821-10
"CaHUTapHO-TUAEMUOIOTHYECKHE TPeOOBaHMSI K YCIOBUSM U OpraHU3aIMH O0Y4YCHHUS B
0011e00pa30BaTeIbHBIX YUPEHKACHUIX"

- Pabouas nporpamma. ABtopel: E.M.I'yrHuk, A.B. Ilepbimkun u3 coopuuka "[Iporpammer

It 001e00pa3oBaTeNbHbIX yupexkacHuii. @usnuka. Actponomus. 7 — 11 k. / coct. B.A.

Koposun, B.A. Opnos. — M.: Jlpoda, 2019

- Meronnveckne peKOMEHIAIMH M0 CO3/IaHUI0 M (PYHKIIMOHUPOBAHUIO B
00111e00pa30BaTENLHBIX OPraHU3AIUAX, PACIIONOKEHHBIX B CETLCKOM MECTHOCTH U MaJIbIX
ropojiax, EHTPOB 00Pa30BAHMSI €CTECTBEHHO-HAYYHOW U TEXHOJIOTHUSCKON
HanpaBiieHHocTel («Touka poctay) (YTBepxkaeHbI pacnopskeHueM MuHucTepcTBa
npocsetienus Poccuiickoit ®enepanuu ot 12 siuBaps 2021 r. Ne P-6).

B cocraB nentpa «Touka pocta» mo ¢usuke Bxoaar 6a3oBasi (0Os3aTenbHas) 4acTh U
JIOTIOJIHUTENbHOE 00opynoBaHue. ba3zoBas wyacTh COCTOUT M3 LU(QPOBBIX JAaTYUKOB MU
KOMIIJIEKTOB COIYTCTBYIOIIMX 3JIEMEHTOB JUIS OINBITOB 10 MEXAaHUKE, MOJIEKYJISIpHON (usuke,
AIIEKTPOAMHAMUKE U ONTHUKE.

Bba3oBblii KoMILIEKT 000pyA0oBaHuA HeHTPa «Touka pocra» no pusuke
I[aHHBIfI KOMIUJICKT IMPEACTABJICH CIICAYIOIUMHA TaTYNKaMU.

JlaTuuk aOCOJIFOTHOTO JIABJICHUS

JlaTurik TIPOM3BOAUT M3MEpPEHUs aOCONIOTHOTO JaBieHHsS. YyBCTBUTEIBHBIN DJIEMEHT
JaTYMKa BBHITIOJIHEH Ha 0a3e MOHOJUTHOTO KPEMHHEBOTO IhE30PE3UCTOpa C BHEAPEHHOM
TEH30PE3UCTUBHON CTPYKTYpPOH, KOTOpasi MO3BOJISET MCKIIOYUTH BO3MOXHBIE MOTPEUTHOCTH U
JOCTUTHYTh HEOOXOIUMOM TOYHOCTH U3MEPEeHHIA. B KOMITIEKT JaTurka aOCOMOTHOTO AaBIICHUS
BXOJIUT THOKas repMeTHYHasi TpyOKa JUIsl MOAKIIIOUEHUs IITyllepa JaTurKa K J1abopaTOpHOMY
obopymoBanuto. JlaTyuK MONOKEHUS (MarHUTHBIH)

JlaTurk m3MepsieT BpEMEHHBIE OTPE3KH MEKy MOMEHTAMH MTPOXOKICHHS 00BEKTa PAJIOM C
OCCKOHTAaKTHBIMU JIETEKTOpaMU. BECKOHTAKTHBIC JETEKTOPHI SIBISIOTCS BEBIHOCHBIMU U KPETISTCS
Ha METaJUIMYECKOM WM MarHUTHOM MOBEpXHOCTH. KonmdecTBO ocel H3MepeHus [aTduka
MIOJIOXKEHUSI PABHO 3, TUANa3oH U3MEPEHUH Mo Kaxkoi u3 oceit X, Y u Z cocrasiuser ot 0 10 360
rpan.

KoMIuTeKkT conmyTCTBYONUX 3JIEMEHTOB TSl SKCIIEPUMEHTOB TI0 MEXaHUKE
KoMIUIeKT comyTCTBYIOMINX JIEMEHTOB JIJIsl OKCIIEPUMEHTOB 110 MOJIEKYIISIPHOU (pu3mKe
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Komrtext CONNYTCTBYIOIIUX 3JICMCHTOB IJId SKCTICPUMCHTOB I10 3JICKTPOAUHAMHKE

KomniekT conmyTcTByrOIMUX 3EMEHTOB I 3KCIIEPUMEHTOB 10 ONTUKE JlaTunK

TOKA, MAarHUTHOTO I10JIs1, TEMIIEpaTypBI.

I[lnanupyemblie pe3yjbTaTbl OCBOEHUSI y4eOHOro mnpeaMmera «®uszmka» ¢

ONMUCAHUEM  YHHBEPCAJIbHBIX  Y4YeOHBIX  JeHCTBHi, JOCTHIraeMbIX

00y4aromuMucs Juunocmuvlte pe3ynvmanol

OOyuarouuiicss MOJYYUT BO3MOXKHOCTH JJsi (POPMHUPOBAHUS CIEAYIOIIUX JIMYHOCTHBIX
pE3yJIbTAaTOB:

Pa3BUTHEC MMO3HABATCIIbHBIX HUHTCPECOB, HHTCIIJICKTYAJIBHBIX U TBOPUCCKHUX CHOCO6HOCTCI>1;

yOeXIEHHOCTh B BO3MOYKHOCTH IIO3HAHUS MPHPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO
WCIIOJIBb30BaHUsl JOCTMKCHUM HAyKM W TEXHOJOTMM JJs JajJbHEHIIEro pa3BUTHS
YeJI0BEYECKOro O0IIECTBA, YBaXKEHUE K TBOPILIAaM HAayKH M TEXHUKH, OTHOILICHHE K (QU3HKE
KaK K 3JIEMEHTY OOI1eueI0BEYECKOM KYJIbTYpHI;

CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUI U MPAKTHYECKUX YMEHUM;
TOTOBHOCTbH K BBIOOPY KU3HEHHOTO MyTHU B COOTBETCTBUU C COOCTBEHHBIMH MHTEpECaMH U
BO3MOKHOCTSIMU;

MOTHBAIIUSI 00pa30BaTEIIbHON JIEATEILHOCTH HAa OCHOBE JIMYHOCTHO OPHEHTHPOBAHHOTO
MOX0/1a;

dbopMupOBaHUE IEHHOCTHOTO OTHOIICHUS JIPYT K APYTY, K YUUTEINI0, K aBTOPaM OTKPBITHIA

U U300peTeHuid, K pe3yapTaTam ooyueHus. Memanpeomemnovle pe3yibmanivl

OOyuarouuiics MOJIy4yUT BO3MOXHOCTb A1 (POPMHUPOBAHUS CIEAYIOIIUX METapeaMETHBIX
pE3yJIbTaTOB:

OBJIQJICHHE HaBBIKAMHU CAMOCTOATEILHOTO MPUOOPETEHUs HOBBIX 3HAHUM, OpPraHU3alUU
y4eOHON NesATEeTbHOCTH, TMOCTAHOBKH IIEJICH, IUIAHWPOBAHUS, CAaMOKOHTPOJS W OIEHKU
pe3yJabTaTOB CBOEH JEATEILHOCTH, YMEHUSIMHU TIPEIBUICTh BOZMOXKHBIE PE3yIbTaThl CBOMX
JIEHCTBHIA,

IIOHUMAaHHUEC paSJ'II/I‘II/Iﬁ MCKAY HCXOJHBIMH Q)aKTaMI/I U Tunore3amMu jid ux O6L${CHGHI/I${,
TCOPCTUUCCKUMU MOACIAMHU W pPCaIbHbIMU O6L€KT&MI/I, OBJIAICHUC YHUBCPCAJIBHBIMHA
yu4eOHBIMU JEUCTBUSIMM Ha NPUMEpPAX TUNOTE3 UId OOBSCHEHUS W3BECTHBIX (DAKTOB M
3KCH€pHM€HT2L]'IBHOI7[ IIPOBEPKHU BbIJIBUTACMBIX THUIIOTE3, pa3pa60TI<H TCOPCTUUICCKUX
MOJIEJIEN TTPOIECCOB WU SIBJICHUI;

¢dbopMHpoBaHHE YMEHUN BOCIPUHUMATH, NIEpepadaThiBaTh U MPEAbSBIATh HHPOPMAILIHUIO B
CJIOBECHOH, 00pa3HOH, CHMBOIMYECKOM (opmax, aHamU3MpoBaThb U IiepepadaThiBaTh
NOJYyYEHHYI0 HMH(OpPMAIMI0 B COOTBETCTBUH C TOCTABICHHBIMHM 3aJlauaMH, BbIIENATH
OCHOBHO€ COJIEp’KaHNE€ NMPOYNTAHHOIO TEKCTA, HAXOJUTh B HEM OTBETHI HA MOCTaBJICHHbIE
BOIIPOCHI U U3J1araTh €ro;

NpUOOpETEHNE OINbITa CaMOCTOSITENIBHOIO IOMCKa, aHajau3a M oTrbopa uHpOpManuu c
WCITOJIb30BAHUEM PA3JIMYHBIX MCTOUYHUKOB, U HOBBIX WH()OPMAITMOHHBIX TEXHOJIOTHH JIS

pCeICHUS MO3HABATCIILHBIX 3a/1a4;
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® pa3BUTHE MOHOJIOTMUECKON M JUAJOTMYECKOM pedM, YMEHHUS BbIpakaThb CBOM MBICIIH,
CHOCOOHOCTH BBICITYIIMBATh COOECEIHHMKA, MOHUMATh €ro TOYKY 3pEHHUs, NPH3HABATh
IIPaBO JIPYroro 4eJI0BEKa Ha NHOE MHEHUE;

* OCBOCHHE MPUEMOB JICHCTBUI B HECTAHJAPTHBIX CUTYAIHsIX, OBJIAICHUE IBPUCTHUCCKIMU
METOJIaMH PeIIeHHs TpolIIeM;

e (opmupoBaHue yMEeHUH pabOTaTh B TPYIIE C BBHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX
pOJICH, PEACTABIATh U OTCTauBaTh CBOM B3TJISABI U YOSKICHUS, BECTU AUCKYCCHIO.

Pezynamuenvie YY/[

OOyuarouuiics MOIXYYUT BO3MOXKHOCTH JUIS (DOPMHPOBAHHUS CIEAYIOMIUX PETYISTUBHBIX

VY.
1. VYmMeHme caMOCTOATENBFHO OIpPENETATh Ienu OOydeHHus, CTaBUTh M (HOPMYIUPOBATH

HOBBIC 3a1a4H1 B ytle6e U MO3HAaBaTEIbLHOU ACATCIIbHOCTU, pa3BUBATb MOTUBBI U HHTCPCChHI cBOEH
IMO3HaBaTEILHOM JACATCIIbHOCTH.

OOVYYarOIIUNACSI CMOXKET:

® AaHAJIM3UPOBAThH CYHICCTBYIOIIUC u IIJIaHUPOBATDH 6yz[yume O6pa30BaTeHBHLIC
PE3YJIbTaThI,

® HICHTU(UITUPOBATE COOCTBEHHBIC MPOOJIEMBI M OMPEICNIATH TJIABHYIO NpOOJieMy; ©
BBIJIBUTaTh BEPCHH PEIICHUs MPOOJIeMBbl, (OPMYyIUpOBATh THUIIOTE3bI, MPEABOCXUIIATH
KOHCUHBIW pe3yJIbTaT;,

® CTaBUTH 1ICJIb JCATEIBHOCTH Ha OCHOBE OIPEIEIEHHOW MPOOJIEMBbI U CYIIECTBYIOIIMX
BO3MO>KHOCTEH;

e popmynupoBaTh ydYeOHBIC 3aJa4d KaK IIard JOCTH)KCHHS ITOCTABJICHHOW IIeNn
NeSITeNbHOCTH,

® 00OCHOBBIBATH II€JICBBIC OPHCHTHUPHI U IPHOPHUTETHI CCHUIKAMH HA IIEHHOCTH, YKa3bIBas U
00OCHOBBIBAs JIOTHYECKYIO TTOCTIE0BATENBHOCTB I11arOB.

2. YMeHHe CaMOCTOSITENIbHO IUTAHUPOBATh IWYTH JOCTIDKEHHUS IeNeld, B TOM 4YHCIe
aNbTepHATUBHBIE, OCO3HAHHO BBIOMPATh Hanbosee 3P PEeKTUBHBIE CIIOCOOBI pelIeHNs YUeOHbIX U
NI03HABATEJIBHBIX 3a/1a4.

OO0VYarOIHUICI CMOXKET:

e ompeaensaTs HeoOxoaumoe(bie) AelicTBrEe(s) B COOTBETCTBUH C YU€OHOM U MO3HABATENBHON
3a/ladyaMM U COCTaBIISITh AITOPUTM €ro(HX) BBITOJIHEHUS;

e 00OCHOBBIBaTb M OCYIIECTBJIATH BbIOOp HambOosee 3(PPEeKTUBHBIX CIOCOOOB peIICHUs
y4eOHBIX U M03HABaTEIbHbBIX 33/1ay;

® ONpeneNsATh/HaXOIuTh, B TOM 4YHCIE U3 MPEIIOKEHHBIX BapUAaHTOB, YCIOBHS IS
BBITOJIHEHHS YUeOHOM U TO3HABATENBbHOM 3a1a4;

¢ BBICTpaWBaThb JXHU3HCHHBIC IIJIAaHBI Ha KpPaTKOCPOYHOC 6y11yu1ee (BaHBH}ITB LCIJICBBIC
OpPUCHTHUPEI, CTAaBUTb AACKBATHBLIC WM 3aJadud W Ipcajaratb HCfICTBI/ISI, YKa3bpiBasgs H“
000CHOBEIBas JIOTUYCCKYTIO ITOCTIEA0BATCIBHOCTD IIIaFOB);
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BBIOMpATh U3 TPEUIOKCHHBIX BAapPUAHTOB W CaMOCTOSITEIBHO HMCKATh CPEJCTBa/pecypcChl
JUTSL PEIICHUS 33]1a49H/ TOCTHXKEHUS TSI,

COCTaBISITh IUIAH  pEHICHHWs] MpOoOJeMbl  (BBIIOJHEHUS  IMPOEKTa, IPOBEICHHS
HCCJICIOBAHMS);

OTIpeNeNATh MOTEHIMAJIbHBIC 3aTPYJHEHUS NMpPU PEUICHUH y4eOHOW W TO3HaBaTeNIbHOU
3a/1a4d YU HaXOJUTb CPEACTBA I UX YCTPAHEHUS;

OIKCHIBATH CBOHM OMBIT, OGOPMIISS €ro Uil Mepelaun APYTHM JIIOJSM B BUAE TEXHOJIOTHU
pelleHus IPAKTUYECKUX 3a1a4 ONPEACIEHHOrO KI1acca;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUAYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHUIO.

3. YMeHHe COOTHOCHUTH CBOM AECUCTBHS C IUIAHUPYEMBIMHM pPE3yJbTaTaMH, OCYLIECTBISATH

KOHTPOJIb CBOGH JESITEIHLHOCTH B nmponecce NOCTUIKCHHA PC3yJibTaTa, OIMPCACIIATH CIIOCOOBI

JIEHCTBUI B paMKax MpPeII0oKEHHBIX YCIOBUM U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JCHCTBUS B
COOTBETCTBUM C U3MEHSIOIIENCS cuTyanueil. O0yJaronmiics CMOXKeT:

ONpPENENATh COBMECTHO C MENAaroroM M CBEPCTHUKAMHM KPUTEPUM IUIAHUPYEMBIX
pPe3yJIbTaTOB U KPUTEPUH OLICHKU CBOEH yueOHOMU AESITENbHOCTH;

CUCTEMATHU3UPOBaTh (B TOM UHCJE BbIOMpaTh MPUOPUTETHBIE) KPUTEPUU IJIAHUPYEMBIX
Pe3yabTaTOB U OLICHKU CBOEH ACSITEIBHOCTH;

oTOMpaTb HWHCTPYMEHTBl JJIi OLICHMBAHMSI CBOEH JI€ATENbHOCTH, OCYLIECTBIISTh
CaMOKOHTPOJIb CBOEH JESITEIbHOCTH B paMKax MPEII0KEHHBIX YCIOBUN U TpeOOBaHMIA;
OLICHUBATh CBOIO JEATECIBHOCTb, APIYMEHTUPYS NPUYUHBI JOCTUKECHMSI MU OTCYTCTBHS
IUIAHUPYEMOT'O PE3yibTaTa;

HaXOJUTh JOCTATOYHBIE CPEICTBA JIJISl BHIIOJHEHUS YU€OHBIX NEHCTBUI B U3MEHSIOLIEICS
CUTYallMU W/WIN IPU OTCYTCTBUH INIAHUPYEMOTO PE3yJIbTaTa;

paboTasi Mo cBOeMY IUIaHy, BHOCUTb KOPPEKTUBBI B TEKYILYIO JIESTEIBHOCTh Ha OCHOBE
aHamu3a W3MEHEHMH CHUTyallud JUIsd TIOJIy4eHMs 3allJTaHMPOBAHHBIX XapaKTEPHCTUK
IPOAYKTa/pe3ynbTara;

YCTAHABJIMBATh CBS3b MEXAY TIOJYYCHHBIMH XapaKTEPUCTHKAMH  TPOAYKTa U
XapaKTepUCTHUKaMU Tpoliecca eATENbHOCTH U M0 3aBEPIIEHUH JIeSTEIbHOCTH IpeiaraTh
M3MEHEHHE XapaKTepUCTUK IIpolecca s MOJyYEHHUs YIYYIIEHHBIX XapaKTePUCTHUK
IPOJYKTa,

CBEpATh CBOM JIEHCTBHMS C MLEIbI0 W MpPU HEOOXOJUMOCTH MCIPABIATh OLIMOKU

CaMOCTOSATCIIBHO.

4. YwmeHwne OLCHUBATL IIPAaBUJILHOCTL BbIIIOJTHCHHUA y‘-IC6HOfI 3aaa4u, COOCTBEHHBIC

BO3MOXHOCTH €€ PEIICHUS.

OOVYYarOIUNACSI CMOXKET:

OTpeAeNATh KpUTEPUHU MPaBUILHOCTH (KOPPEKTHOCTH ) BBIOJIHEHUS yueOHOU 3a/1auH;
aQHAJIM3UPOBATh U OOOCHOBBIBATH MPHUMEHEHUE COOTBETCTBYIOIIETO MHCTPYMEHTAPUS IS

BBITMIOJTHEHUS Y4eOHOM 3a/1aui;
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i CBOGOI[HO II0JIBb30BAaTHCA BI:Ipa6OTaHHBIMI/I KpUTCPUAMU OUCHKH U CaAMOOLICHKH, UCXOId U3
[EJTA U UMEIOIINXCS CPEIICTB, pa3iindasi pe3yJbTaT U CIIOCO0bI ISHCTBUN;

® OILICHUBATh MPOIYKT CBOEH JEATENIBHOCTH MO 3aJaHHBIM W/MIU CaMOCTOSITENIBLHO
OHpGI[eJIéHHBIM KPUTCPUAM B COOTBCTCTBUU C LCIIBIO JCATCIbHOCTH,

e 00OCHOBBIBaTh JOCTH;KMMOCTH LI€JIH BBIOPAHHBIM CIOCOOOM Ha OCHOBE OIICHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

e (UKCHPOBATh U AHAIM3UPOBATH IUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.
5. Bnagenue ocHOBaMHM CaMOKOHTPOJIS, CAMOOLIEHKH, IIPUHATHUS PEICHUN U OCYIECTBICHUS
OCO3HAHHOT'O BHIOOPA B y4eOHOI U MO3HABATENBHON AeATeNbHOCTH. OOyJYaromuics: CMOXKeT:

e Ha0moAaTh U aHAJIU3UPOBATH COOCTBEHHYIO YUEOHYIO M MI03HABATEIIbHYIO JI€ATEIbHOCTh U
JeSITeIbHOCTh JPYTruX 00y4aroIuxcs B Ipoliecce B3auMOIIPOBEPKH;

® COOTHOCHUTbH peajbHble U IUIAHUPYEMBbIE PE3yJbTaThl UHIWBUIYaJbHOM 00pa3oBaTeIbHOM
JIEATEIbHOCTH U J1€J1aTh BBIBOJBL;

* [IPUHHMMATH PElICHUE B yUeOHOH CUTYyalluu U HECTH 3a HETO OTBETCTBEHHOCTb;

®  CaMOCTOSTENBHO OIpPEACNATh IPUYMHBI CBOEr0 yCIexa WIM HEyClleXa U HaxOIWUTh
CrocoO0bl BBIX0JIa U3 CUTYAI[MH HEyCIeXa;

® PpEeTPOCNEKTUBHO OINpeNeNiTh, Kakue IeHCTBUSA 10 peIIeHU0 Y4eOHOM 3ajaud Win

mapaMeTpbl 3THUX ﬂeﬁCTBHﬁ IMMPpUBCIIN K IOJYYCHHUIO HMCIOLICTOCA IPOAYKTa yqe6H0171
JACATCIIbHOCTH,

® JICMOHCTPHPOBATh  NPHEMBI  PETYISANUA  TICHXO(PU3UOIOTUUCCKUX/IMOITUOHATLHBIX
COCTOSIHUH JUIsl JOCTIoKeHHsT d¢¢eKkTa yCIoKoeHHus (YCTpaHCHHS 3MOIMOHAILHOU
HanpsoKEHHOCTH), 3¢ (deKTa BOCCTAaHOBIEHHUS (OCIAa0NEeHUS TPOSBICHUM YTOMIICHUS),
addekTa akTUBH3AIMH (TOBBIIICHUS IICUXO(PU3UOTOTUIECKON PEAKTUBHOCTH).

Ilo3nasamenvuvie YY/[

OOyyaromuiicss MOTYYUT BO3MOXKHOCTH JJIsi (DOPMUPOBAHMS CIAEAYIOIINX MO3HABATEIBHBIX
VVII.

1. YMeHue ompenenartb MOHATHS, CO3/1aBaTh OOOOIIEHHUS, YCTaHABIWBATH AHAJIOTUH,
KJIacCCU(DUITUPOBATh, CAMOCTOATEIFHO BHIOMPATh OCHOBAHUS U KPUTEPHH IS KIacCU(DUKAIINH,
yCTaHABIWBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYXICHUE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, JEAYKTUBHOE, 110 aHAJIOTUH) U JEJIaTh BHIBOJIBI.

OOVYYarOIUNACSI CMOXKET:

* 1O0A0MpaTh CIOBA, CONOMYMHEHHBIE KIIFOUEBOMY CIIOBY, ONPEIEISIIONINE €ro MPU3HAKU U
CBOMCTBA;

* BBICTpauBaTh JOTMYECKYIO LIEMIOUYKY, COCTOSIIYIO U3 KIIFOUEBOIO CJI0BA U CONOTYMHEHHBIX
€My CJIOB;

* BBIACTATH OOIIMIA MPU3HAK JIBYX HJIM HECKOJIBKHMX NPEIMETOB, UM SBJICHUN U OOBSICHATH
UX CXOJICTBO;

* 00BENUHATH MPEIMETHI U SBJICHUS B IPYIMIBI MO ONpeAEIEHHBIM MPU3HAKaM, CPABHUBATD,
KJIacCU(UIMPOBATH U 0000111aTh (HaKThI U SIBICHUS;

® BBIJCIIATH ABJICHUC U3 061uer0 pdaaa Apyrux HBHCHHﬁ;
8
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2.

OMpCACIIATh O6CTO$IT€JIBCTB&, KOTOPLIC MPCAIICCTBOBAJIM BO3ZHUKHOBCHUIO CBA3U MCKAY
SABJICHUAMM, H3 OIJTHX 00CTOATEILCTB BBIACIIAATE  OIPCACIIAIONINC, CIIOCOOHBIC OBITh
HpH‘-IHHOﬁ JaHHOTO ABJICHUS, BBIABJIATH IPUYUHBI U CIICACTBUA HBHGHHﬁ;

CTPOUTH PACCYKICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHHSIM U OT YaCTHBIX
SIBIICHUI K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCyXKJCHUE HAa OCHOBE CPaBHEHHS TPEJAMETOB U SBICHHIA, BBIICISS MIPH STOM
o01I1e MPU3HAKY;

u3JaraTh MOJyYCHHYIO HH(OPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE PEIIacMOH 3a/1a4H;
CaMOCTOSITENILHO YKa3bIBaTh Ha MHGOPMAIUIO, HYXKIAIOIIYIOCS B IPOBEPKE, MpeAiaratb U
IPUMEHSATH CIOCO0 IPOBEPKHU JOCTOBEPHOCTH UH(POPMAITUY;

BepOaIM30BaTh SMOIIMOHAIBHOE BIICYATIICHHE, OKa3aHHOE HA HET'O UICTOYHUKOM;

OOBSICHATh  SIBJICHUS, IPOLIECCHl, CBSI3M UM OTHOLICHHSA, BBIABISEMBbIE B XOJ€
[IO3HABATEIILHOM UM MCCIIEOBATENbCKON JEATEIbHOCTH (IPUBOAUTH OOBSICHEHHE C
U3MEHEHHEM (POPMBI MIPEJCTABICHUS; OOBSICHATD, ACTAIU3UPYS I 000011ast; OOBSICHSITD
C 33JJaHHON TOYKHU 3pEHMUS);

BbIABJIATH WU HA3bIBATH IMPUYKUHDBL CO6I)ITI/I$I, SABJICHHUS, B TOM 4YHUCJIC BO3MOKHBIE/HanboIee
BCPOATHBIC HNPHUYMHBI, BO3MOXXHBIC ITOCJIICACTBUA 3aZIaHHOI71 INPpHUYUHBI, CaMOCTOATCIBHO
OCYHICCTBIIAA HpH‘IHHHO-CHCILCTBGHHLIfI aHaJInu3,

ACJIaTb BbIBOA Ha OCHOBC KPUTHYCCKOI'O aHAJIM3a PA3HBIX TOYCK 3PCHUA, IMOATBCPKIAATH
BBIBOJI COOCTBEHHOIT apFYMeHTaI_[I/ICﬁ HJIK CaMOCTOATCIIbHO ITOJTYYCHHBIMHA JaHHBIMHU.

YMmenue co3aaBaTb, IPUMCHATL U HpeO6p330BI)IBaTB 3HaKHN U CUMBOJIbI, MOJCJIN N CXEMBI

JUTSL pelieHus Y9eOHBIX M IMO3HaBaTEIbHBIX 3a/1a4. OOyJaronuics CMOXKET:

0003HauaTh CUMBOJIOM U 3HAKOM IPEAMET U/UIHU SIBIICHUE;

OnpeacIsATb JOTHMYCCKUE CBA3HM MCKAY NpCAMETaMUu A/ SIBJICHUSMU, 0003Ha4aTh
JTAaHHBIE JIOTUUECKHE CBSA3H C TOMOLIBIO 3HAKOB B CXEME;

co3/aBaTh aOCTPAaKTHBIN WK peabHbI 00pa3 mpeaMeTa U/Uilu SIBJICHHUS;

CTPOUTBH MO/JIEJIL/CXEMY Ha OCHOBE YCJIOBHUH 3a/1a4M W/WIIM crioco0a e€ perieHus;

CO31aBaThb Bep6aJ'H>HBIe, BCIICCTBCHHBIC U I/IH(I)OpMaI_II/IOHHLIe MOACIN C BBIACIICHHUEM
CYHIICCTBCHHBIX XapaKTCPUCTUK 00BeKTa IJIL ONpCACIICHUA criocoba peuiceHud 3aJla4i B
COOTBCTCTBHH C CI/ITyaI_II/Iefl;

peoOpa3oBLIBATH MOJIEIH C €TI0 BBISBICHHS OOIIMX 3aKOHOB, OMPEIEISIONINX JaHHYIO
peIMETHYIO0 00J1acTh;

MEPEBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYI0) HH(GOpPMAIUI0 U3 TpadUuecKkoro
i GOpMaTM30BaHHOTO (CUMBOJIBHOTO) TIPEICTABJICHHS B TEKCTOBOE M1 HA00OPOT;

CTPOUTHL CXEMY, AJIT'OPUTM HCﬁCTBHH, HCIIPABJIAITL WJIM BOCCTAaHABJIMBATH HEU3BECTHBIN
paHeC aJIrOpUTM HAa OCHOBC MMCIOLICTIOCA 3HAHUA 00 06’BCKTC, K KOTOPpOMY IPUMCHACTCA
AJITOPUTM;

CTPOUTH AOKA3aTCIbCTBO: MMPAMOE, KOCBEHHOC, OT IIPOTHUBHOTO,
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aHaATM3UPOBATH/peIIEKCUPOBATh OMBIT Pa3pabOTKM M pealu3aluy y4eOHOTO MPOEKTa,
UCCIENOBaHUA  (TEOPETHYECKOTO, SMIMPHYECKOI0) HA  OCHOBE  IPEJIOKCHHON
npoOJeMHON CHUTyallMM, IIOCTABICHHOW 1€ W/WIM 3aJaHHBIX KpPUTEPUEB OLICHKU
HpOJyKTa/pe3yabTara.

3. CMBICIIOBOE YTEHUE.

OO0VYarOIUICI CMOXKET:

HAaXOJUTh B TEKCcTe TpeOyemyr uH(poOpManuioo (B COOTBETCTBHU C LEISIMHU CBOCH
JIESATEITLHOCTH ),

OPUEHTUPOBAThCSA B COJCPYKAHUM TEKCTa, IIOHMMATh IIEJOCTHBIM CMBICT TEKCTa,
CTPYKTYpHUPOBATh TEKCT;

YCTaHABIIMBATh B3aMMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITHIA, SIBIICHUH, IPOIIECCOB;
PE3IOMHUPOBATH TIIABHYIO HJICIO TEKCTA;

KPUTHYECKH OILIEHUBATh COJIEpKaHue U (PopmMy TEeKCTa.

4. CDOpMI/IpOBaHI/Ie U Pa3BUTHUC DSKOJIOTHMYCCKOI'O MbBIINUJICHHA, YMCHHE IPUMCHATH €TI0 B

HOSH&B&TCHLHOﬁ, KOMMYHHKaTHBHOﬁ, conuaabHOM IMPaKTHUKE n HpOCI)eCCHOHaHLHOﬁ

opueHTanuu. OOYJarOIIMIACS CMOXKET:

OIpEeAEIATh CBOE OTHOLIEHUE K IPUPOJHON CpeLE;

AQHAIM3UPOBATh BIUSHUE DJKOJIOTUYECKUX (PAaKTOPOB HA Cpeay OOUTaHHUS IKHUBBIX
OpPraHU3MOB;

MPOBOAMTD MIPUUMHHBIN U BEPOATHOCTHBIN aHAIN3 SKOJIOTMYECKUX CUTYAIIHA;
MPOTHO3UPOBATh HW3MEHEHHUs CHUTyallMM MpH CMEHE JAeWcTBUA oOfHOro ¢akropa Ha
neiictBue Ipyroro Gpaxkropa;

pacrpoCTpaHATh IKOJIOTUUECKUE 3HAHUS U y4aCTBOBAThH B MPAKTUYECKUX JIENAX IO 3aILUTE
OKpYXKaroIleH Cpeibl;

BbIpaXkaTb CBOE OTHOIIEHHME K MPUPOJE Yepe3 PUCYHKH, COUMHEHHUS, MOJIEH, TPOECKTHbHIE

paboTHI.

5. Pa3BuTue MOTHBanMyu K OBJIQJICHUIO KYJIBTYpOH AKTMBHOI'O MCIIOJIB30BAHUs CIOBApEH U

JIPYTUX MOUCKOBBIX cUCTEM. OOYUYaIONIUNCS CMOKET:

OIPCACIIATD HeO6XOI[I/IMI:>IC KJIFOYCBBIC ITOMCKOBBIC CJIOBA U 3aIIPOCHI;

OCYHICCTBJIATDH B3aHMOHCﬁCTBHe C 3JICKTPOHHBIMU ITONCKOBBIMU CUCTCMAMHU, CJIOBAPAMMU;
(1)OpMI/Ip0BaTI) MHOXCECTBCHHYIO BI)I60pKy nus3 ITOMCKOBBIX HCTOYHUKOB JJIs0
06’BCKTI/IBI/I33HI/II/I PE3YIBTATOB ITIOMUCKA,

COOTHOCHUTD MOJIYYCHHBIC PE3YIbTAThI IIOHUCKa (¢10) CBOCH ACATCIIBHOCTBIO.

Kommynuxamuenvie YV

1. YMeHue opraHuM3OBBIBaTH y4e€OHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIHHOCTH C

YUUTEIIEM U CBEPCTHHUKAMU, pa6OTaTI) WHIAWBUAYAJIBbHO U B I'PYIIIIC: HAXOIUTH 06mee PEIICHUE U

paspemarh KOH(MIWUKTHI HAa OCHOBE COTJIACOBAHUSA TMO3HMIMH ©  y4€Ta HHTEPECOB;

bopMyIupOBaTh, APTYMEHTHUPOBATH H OTCTAaWBAaTh CBOE MHEHHE. OOYJYarONIUNCSI CMOYXKET:!

ONpCaACIIAITL BO3BMOXKHBIC POJIU B COBMECTHOM JACATCIIbHOCTH,

10
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UTpaTh ONpPEAETIEHHYIO POJIb B COBMECTHOM e TEIbHOCTH;

NPUHUMATD MO3UIHMI0 COOECEHNKA, TTOHUMAs! TIO3UIIUI0 APYroro, pa3iiniaTh B €ro peyH:
MHEHHE (TOUKY 3pEHHsS), J0Ka3aTeIbCTBO (apryMEHTHI), (DaKThl; THUIIOTE3bl, AKCHOMBI,
TEOPHH,

OmnpeaciIsiTb CBOU ,Z[CﬁCTBHH n HCfICTBHH napTHépa, KOTOPBIC CIIOCOOCTBOBAIM MIIH
MMPEIATCTBOBAIN HpOHYKTHBHOﬁ KOMMYHUKAIIUH;
CTPOUTH IMO3UTHUBHBIC OTHOIICHHUSA B ITPOLIECCE yqe6H0171 M TIO3HABAaTEILHOMN JCATCIIBPHOCTH,

KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaMBATh CBOKO TOUKY 3PEHHS, B JUCKYCCHUU YMETh
BBIIBUTaTh KOHTPApryMEHTHI, Nepedpa3upoBaTh CBOIO MBICHIH (BIaJCHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

KPUTUYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM HpPHU3HABATH
OIMOOYHOCTh CBOCTO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTHUPOBATH €T0;

npeiaraTh albTEPHATUBHOE PElIeHHE B KOH(DIUKTHOM cUTyaluu;

BBIICJIATH OOIIYIO TOYKY 3pEHUS B IUCKYCCHUU;

JIOTOBApUBATBLCA O TMpaBWIaX U BOMPOCAax JJs OOCYXAEHHS B COOTBETCTBUU C
MIOCTaBJICHHOM Mepe/ Tpynnou 3aaadei;

OpraHM30BBIBATH y4eOHOE B3aUMOJICHCTBUE B Trpymne (OmnpeaensTh oOIue Ienu,
pacnpeaensiTh POoiH, JOrOBapUBATLCS APYT C APYTOM H T. 11.);

yCTpaHATh B paMKax JMajora pa3pblBBI B KOMMYHUKAIMH, OOYCIIOBJICHHBIE
HEMOHUMAaHHEM/HEIIPUATUEM CO CTOPOHBI COOECeAHHKA 3a1auu, (POPMbI MU COJCpPIKAHUS

JHanora.

2. YMeHHE OCO3HAaHHO UCIOJIb30BaTh PEUYCBLBIC CpCACTBA B COOTBETCTBUU C 3amadei

KOMMYHUKAIIUA IJId BBIPA)KCHUA CBOHUX YYBCTB, MEBICIEHA U HOTpG6HOCTCI>i AJId TUIAaHUPOBAHUA U

pPEeryJIsilUA CBOEW NEATENBHOCTH; BIIAJICHUE YCTHOM M IHMCBMEHHOW pPEYbI0, MOHOJOTMYECKON

KOHTEKCTHOM pEYbIo.

OO0VYarOIIHIACI CMOXKET:

OTIpeNieNATh 3a7jayy KOMMYHHUKAIIMHM U B COOTBETCTBUHU C HEW OTOMpATh peueBble CPE/ICTBA;
OoTOMpaTh W MCIIOJIB30BaTh PEUYEBBIE CPEJICTBA B Mpoliecce KOMMYHUKALUMU C JAPYTHMMHU
JOJIbMH (JTUAJIOT B TIape, B MAJIOH TPyMIE U T. 11.);

NpPEICTaBIATh B YCTHOM WJIM TNHUCBMEHHOM QopMme pa3BEPHYTHIM MJIaH COOCTBEHHOM
JIEATEIbHOCTH;

coOM01aTh HOPMBI TYOJIMYHOW peYH, perIaMeHT B MOHOJIOTE€ M JUCKYCCHH B
COOTBETCTBUU C KOMMYHUKATHUBHOM 3a7a4ei;

BBICKa3bIBaTh U 00OCHOBBIBATH MHEHHUE (CYXAECHME) U 3alpallliBaTh MHEHUE NapTHEpa B
paMKax quanora;

NPUHUMATD PELIeHNE B XO0JI€ IMAJIOTa U COTIacOBBIBATh €T0 C COOECEAHUKOM;

CO371aBaTh NMCHBMEHHbBIC KJIMIIMPOBAHHBIE M OPUTMHAJIBHBIE TEKCTHI C HCIIOJIb30BAaHUEM

HEOOXOIUMBIX PEUYEBBIX CPECTB;
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3.

UCTIOJIBb30BaTh BepOalbHBIE CpENCTBa (CpPEACTBA JIOTMUECKOW CBA3HM) Ul BBLACTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

UCTIOJIb30BaTh HEBEpOAJIbHBIE CPEICTBA WM HAIJISIHBIE MAaTepUabl, MOJATrOTOBJICHHBIE/
0TOOpaHHbIE MOJT PYKOBOACTBOM YUUTEIIS;

JienaTh OLEHOYHBIM BBIBOJ O JOCTUKEHUHU LEIM KOMMYHHMKALUU HEIOCPEICTBEHHO MOCIE
3aBepIICHHUS] KOMMYHHUKAaTUBHOTO KOHTAKTa U 0OOCHOBBIBAThH €TO0.

dopmMupoBaHWe W  pa3BUTHE KOMIIETEHTHOCTH B  OOJIACTH  WCIOJIB30BaHUS

WH(OPMAIIMOHHOKOMMYHHUKAITMOHHBIX TexHoyorui (nanee — MKT). O0yJaronuiicst cMOXKeT:

IeJICHANIPABICHHO WCKaTh M MCIOJIb30BaTh MH(OPMAIIMOHHBIE PECYPChI, HEOOXOAMMBIC
JUTSL pelieHUsT Y9eOHBIX M MPAaKTHYEeCKUX 3a1a4, ¢ momoiibio cpeacts UKT;

BEIOMpaTh, CTPOUTH W HCIIONH30BATh AJEKBATHYIO HH(POPMAIIMOHHYIO MOJENb IS
nepefaud CBOMX MBICIEH CpelcTBaMU €CTECTBEHHBIX U (OPMANIbHBIX SI3BIKOB B
COOTBETCTBUU C YCIIOBUSIMU KOMMYHHKAIIIH;

BBIACIATD I/IH(I)OpMaI_[I/IOHHHﬁ ACIICKT 3a/la4u, OIICpUpOBATb JAaHHBIMH, HCIIOJIB30BATh
MOJCJIb pCIICHUSA 3a1a4uH;

UCIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJOTUHU (BKJIIOYAas BHIOOpP aJeKBATHBIX 3ajaye
MHCTPYMEHTAIBHBIX MPOrpaMMHO-AINAPaTHBIX CPEJICTB W CEPBHUCOB) MM pEUICHUS
MH(GOPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX Y4e€OHBIX 3aj7]a4, B TOM YHCIIE: BBIYHCIICHUE,
HalMCcaHue MMMCeM, COYMHEHUH, TOKIIAI0B, pedepaToB, CO3JaHIE IPE3CHTAIMNA U JIp.;

UCIOJIb30BaTh HHPOPMAIUIO C YIETOM ITUYECKUX U MTPABOBBIX HOPM;
co3maBarh HMH(DOPMAIMOHHBICE PECYPCHl PAa3HOrO THIA M JUIS Pa3HBIX ayJAUTOPHUH,

co0ro1aTh UHPOPMAIIMOHHYIO TUTUEHY U TIpaBuiia MHPOPMAIIMOHHON O€30MaCHOCTH.

Ilpeomemmnoie pe3yromamot

OOyuarouuiics HOIYYUT BO3MOXKHOCTH Ui (DOPMHUPOBAHMS CIEAYIOUMX HPEIMETHBIX
pE3yJIbTaTOB:

3HaHMS O MPUPOJIE BAXKHEUIINX (PU3NYECKUX SBJICHUI OKPYXKAIOLIEro MUpa U MOHUMaHue
CMbICIa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSA3b U3YUCHHBIX SIBICHUM;

YMEHHS I10JIb30BATHCS METOIAMH HAYYHOI'O UCCIEAOBAHUS SIBJIEHUW IPUPOJIBI, IIPOBOINUTH
Ha6J'IIOI[eHI/I$[, IIAHUPOBATh W BBIIOJIHATE JKCIICPHUMCHTEI, 06pa6aTI>IBaTB PE3YIbTATHI
W3MEPEHHM, TPEICTaBIATh PE3yJAbTAaThl U3MEPEHHI C TMOMOIIBbIO TaOMHIl, TpaduKoB U
dbopmys, oOHApYKUBATh 3aBHCHUMOCTH MEXAY (U3HMYECKUMHU BEIMYMHAMH, OOBICHSITH
IMOJIYYCHHBIC PE3YyIbTaTbl MW JCJIaTb BbIBOABI, OICHUBATH T'PAaHUIBI HOFpeIHHOCTeﬁ
pE3yJIbTaTOB UBMEPEHUN;

YMCHUA NPUMCHATH TCOPECTUICCKUC 3HAHUS 10 (I)I/ISI/IKC Ha MPAaKTUKEC, pCHIATb (I)I/I3I/I‘-ICCKI/IC
3aaa4i Ha IPUMCHCHHEC ITOJTYUCHHBIX 3HaHI/If/'I;

YMEHUS W HaBbIKM NPUMEHSATH TIOJy4YeHHbIE 3HaHUS I OOBSCHEHUS IPHUHLMUIIOB
NENCTBUS BaXHEHIIMX TEXHUYECKUX YCTPOMCTB, PELIEHUS MPaKTHYECKHX 3anay
MOBCEHEBHOM >KM3HU, oOecreueHus O€30MacHOCTHM CBOEH JKH3HHU, PpaIlMOHAJIBHOTO
IIPUPOJIONOIB30BAHUS U OXPaHbl OKPYXKAIOLIEH CpeNbl;
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dopmupoBaHue yOeXIEHUS B 3aKOHOMEPHOM CBSI3U M TIO3HABAEMOCTH SIBJICHUN MPHPOJIBL,
B OOBEKTMBHOCTM HAyYHOIO 3HAHUS, B BBICOKOW LIEHHOCTH HAyKd B pPa3BUTHU
MaTepUAIbHOU U TyXOBHOM KYJIbTYPBI JIFOJICH;

pa3sBUTHE TEOPETHUECKOrO MBIIIJICHUS Ha OCHOBE ()OPMHUPOBAHUS YMEHUH YCTaHABIMBAThH
(baxThl, paznUyYaTh NPUYUHBI U CIEACTBHS, CTPOUTh MOJEIH W BBIABHTaTh THUIOTE3BI,
OTBICKMBATh U (POPMYIUPOBATH OKA3aTeJIbCTBA BBIABUHYTBHIX THIIOTE3, BBHIBOJUTH W3
IKCIIEPUMEHTAIBHBIX (PAKTOB U TEOPETHUECKUX MOJeNIeH (PU3HMUECKUE 3aKOHBI;

KOMMYHUKAaTUBHBIE yMEHUS: JOKJIAAbIBaTh O pe3ylbTaTaX CBOETO HCCIENOBaHUSA,
y4acTBOBaTb B JUCKYCCHUHM, KpPaTKO M TOYHO OTBEYaTb HA BOIPOCHI, HCIIOJIb30BAThH
CHPABOYHYIO JIUTEPATYPY U APYrHe UCTOUHUKH MHPOPMALIHH.

OOuMMH TPEeIMETHBIMU Pe3yJIbTaTaMU 00yUYEHHS 10 JAHHOMY KYPCY SIBISIFOTCS:

YMEHHE I0JIb30BAThCS METO/IaMU HAyYHOT'O UCCIIeIOBAHUS SIBJICHUM IPUPO/IBIL:
MIPOBOAMTDH HAOJIIO/ICHUS, INIAHUPOBATH U BBIIIOJIHATH SKCIIEPUMEHTHI, 00pabaThIBaTh
pe3yNbTaThl U3MEPEHUH, IPEACTABIATH PE3YyIbTAThl K3MEPEHHM ¢ TOMOIIIBIO TaOIHII,
rpaduxoB u popmy, oOHAPYKUBATH 3aBUCUMOCTU MEXKAY PU3NYECKUMU BEIUYNHAMH,
OOBSACHATH PE3YIbTATHI U JIENATh BHIBOJIBI, OIICHUBAThH IPAHUIIBI IOTPEUTHOCTEN
pe3yNIbTaTOB U3MEPEHUI;

Pa3BUTHEC TCOPECTUICCKOI'O MBIIIJICHHA HA OCHOBC (I)OpMI/IpOBaHI/IFI YMCHI/Iﬁ
YCTaHAaBJIMBATb (1)aKTI)I, pasiindaTtb IPpUYUHBI U CIICACTBUSA, UCITIOJIL30BATh (1)I/I3I/I‘-I€CKI/IG
MOJCJIN, BBIABUI'aTh TUIIOTE3bI, OTBICKUBATh U q)OpMy.HI/II)OBaTI) JOKa3aTcJIbCTBa
BBIIBUHYTBIX T'HIIOTE3.
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Conepxxkanue yueOHOro nmpeamera
7 xkiaacc (68 4, 2 u B HemesaI0)
Beeoenue (4 4)

®uszuka — Hayka o npupoge. dusnueckue sBiaeHus. DU3MYECKUE CBOMCTBA Tel.
HaGnronenne u omnucanue (GU3HUYECKUX sBiICHUH. Du3nveckue BeNWYMHBL M3MepeHus
GU3MYECKUX  BEJIMYMH: JUIMHBI, BPEMEHH, TeMmrepaTypbl. Dusudyeckue  IPUOOPHI.
MexayHapoaHas cucTemMa eIMHHI]. TOYHOCTh U MOTPEUTHOCTh u3MepeHuid. @U3HMKa U TeXHUKA.

llepsonauanvuvie ceedenus o cmpoenuu eewecmea (3 u)

Crpoenue BemiecTBa. OMBITHI, TOKA3bIBAIOLIME aTOMHOE CTPOEHUE BellecTBa. TerioBoe
JIBUKEHHE aTOMOB M Mousiekyd. bpoyHoBckoe nBuxkenue. Juddys3us B razax, KHIKOCTAX U
TBEpAbIX Tenax. B3auMmonelicTBMe dYacTWll BelIeCTBA. ATperatHble COCTOSHHSI BEIIECTBa.
Monenu cTpoeHus TBEPAbIX Tel, KUAKOCTeH 1 ra3oB. OO0bsACHEHNE CBOMCTB ra3oB, JKUIKOCTEH U
TBEP/JABIX T€J Ha OCHOBE MOJIEKYJIIPHO-KMHETHUECKUX MPEACTABICHUM.

Bzaumooeiicmeus men (21 u)

Mexannueckoe pauxeHue. Tpaekropus. Ilyre. PaBHOmMepHOe M HepaBHOMeEpHOE
neuxeHne. Ckopoctb. ['paduku 3aBUCUMOCTH ITYTH U MOAYJISI CKOPOCTU OT BPEMEHU JIBUKCHHUSL.
WNuepuusa. MueptHOCTs Ten. B3ammopeiictBue ten. Macca tena. M3mepeHne maccel Tena.
[Tnotaocts BemiecTBa. Cuna. Cuia Tspkectu. Cuina ynpyroctu. 3akon ['yka. Bec tenma. Csizb
MEXIYy CWIOW TsDKECTH W Macco Tena. Cuiia TsDKECTH Ha JPYrux IuiaHerax. J(uHamomerp.
CrnoxeHue AByX CHJI, HalpaBJICHHBIX MO OJHOHN mpsMoil. PaBHonelcTBytomas n1Byx cui. Cuia
Tpenust. Puznueckas nprupoa HeOecHbIX Tesl COIHEYHON CUCTEMBI.

Jlasnenue meepovix men, xcuokocmeti u 2azos (23 u)

HaBnenue. JlaBnenue tBepAbix Ten. JlaBnenwe raza. OObsicHEeHHE NaBJICHHs raza Ha
OCHOBE MOJEKYIAPHO-KMHETUYECKUX TpeacraBieHuil. [lepemada naBneHus ra3amMu W
xuakoctamu. 3akoH Ilackans. CooOmaronuecss cocynbl. ATMocdepHoe naBieHHe. MeTobl
U3MepeHusl aTMOC(epHOro naBieHus. bapoMeTrp, MaHOMETp, MOPIIHEBON >KUIKOCTHBIN HAcOC.
3akoH Apxumena. YciaoBus miaBaHus Tel. Bo3gyxomnnaBaHue.

Paboma u mownocmo. Snepeus (13 1)

Mexanunueckass padora. MomrHocts. [IpocTeie MexaHu3Mbl. MOMEHT CHIBL. Y CIOBHS
paBHOBecHsI pbluara. «30II0TO€ TMpaBUIO» MeXaHWKH. Buapl paBHoBecus. Koaddumment
nonesnoro gaevictBust  (KILJ[). DOwneprus. IloTeHnuanbHas W KUHETHYECKash DHEPTHUS.
IIpeBpalenue sHeprum.

Pezepsnoe epems (4u)

8 kiacc (68 4, 2 u B HegeI10)
Tennosvie senenus (23 u)

TenmnoBoe nBmxeHue. TermmoBoe paBHOBecue. Temmeparypa. BHyTpeHHsst sHEprus.
Pabota u Teronepenada. TemnonpoBoauocts. KonBekius. M3nyuenne. KonmmuecTBo TEMIIOTHI.
VenpHas TEMI0EMKOCTh. PacyeT KonmdecTBa TETUIOTH MPU TeTTIOOOMEHe. 3aKOH COXpaHEHUS U
MIPEBPAIICHHS YHEPTUUA B MEXAaHUYECKUX M TEIUJIOBBIX Tporieccax. [ImaBnenne u oTBepaeBaHue
KPHUCTAJUIMYECKUX TeN. YenbHas TemioTa IasieHus. Mcnapenue u konaeHcanus. Kunenue.
BrnaxnocTs Bo3nyxa. VYienbHas Ttemiaora mapooOpazoBaHus. OOBSICHEHHE WM3MEHEHHS
arperaTHOrO COCTOSIHUSI BEILlECTBA HAa OCHOBE MOJIEKYJISIPHO-KMHETHYECKUX IPEICTaBICHUM.
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[IpeoOpa3oBanue sHEPruM B TEIUIOBBIX MalinHax. /IBUratens BHyTpeHHero cropanus. Ilaposas
TypOuHa.

KIIJ TterutoBoro aBurateinsi. DKOJOTHYECKUE MPOOJIEMBI UCIIONB30BaHUS TEIUIOBBIX MAITHH.
Onexmpuueckue agnenus (27 4)

Onextpuszauus Tei. J[Ba poja aeKTpUYECKUX 3apsaaoB. B3aumopeicTBue 3apsKEHHbIX
Ten. [IpoBOTHUKH, TUANEKTPUKH U TIOJYIIPOBOJHUKU. DJIEKTPUUECKOE 0JIE. 3aKOH COXPaHEHUS
JIEKTPUYECKOro 3apsiia. JlemuMoCTh 3JEKTPUUECKOro 3apsia. JnekTpoH. CTpoeHue aToma.
OnexTpuueckuil Tok. JleficTBUE IEKTPUUECKOI0O IOJIs Ha 3JEKTpUUYECKUe 3apsaabl. VcTouHukn
TOKa. OJnekTpuueckas 1enb. Cuiia Toka. OJEKTPUUYECKOE HANPSHKEHHE. DIEKTPUUYECKOE
COTIPOTUBIICHUE.
3akon Oma ans yuactka 1enu. [locienoBaTenbHoe U MapauiebHOE COSUHEHNE TTPOBOTHUKOB.
PabGorta u moutHOCTh 3neKkTpuyeckoro Toka. 3akon Jlxoyns—IJlenna. Konaencarop. IlpaBuiia
0€30MMacHOCTH MPH padOTe C FICKTPONPHOOpaMHU.

Onexmpomacnummuvle saenenus (7 4)

OmneiT Opcrena. MarautHoe noje. MarHuTHoe 1osie npsiMoro Toka. MarHuTHOE IoJie
KaTyluku ¢ TokoM. IlocrostHHble MarHuTBHl. MarHutHoe I1OJi€ IOCTOSHHBIX MarHUTOB.
MarnutHoe mnone 3emun. B3aummopneilictBue MarHuUTOB. [leficTBHE MarHMTHO- TO TOJS Ha
MIPOBOJIHUK C TOKOM. DJIeKTpuueckuil npurareinb. Ceemosovie saenenus (9 u)

Hcrounukn cBera. IIpsMonuHENHOE pacmpocTpaHeHue cBera. Buanumoe aBuxeHue
ceetuil. OTpakeHue cBeTa. 3aKOH oTpaxkeHus cBera. Ilnockoe 3epkano. IIpenomiienue cBera.
3akoH npenomiieHHs cBeTa. JInH3bpl. POKYyCHOE paccTOsHHME JUH3bl. OnTHYecKas CUiia JIMH3BI.
N3o06paxenus, naBaemMbie TUH30M. ['11a3 kak onTudeckas cuctema. Ontuyeckue mpudopsl.

Pesepenoe spems (44)

9 kiacc (68 4, 2 4 B HegeJ110)
3axonwl 3aumodeticmaus u 0guxcenus men (26 u)

MarepuanpHas Touka. Cuctema otrcyera. Ilepemerenue. CKOpocTh MPSIMOIUHEHHOTO
paBHOMEpHOTO JIBIKEHUS. [IpsMoiMHEHOE pPaBHOYCKOPEHHOE JIBWKCHHWE: MTHOBEHHAs
CKOPOCTh, YCKOpEHUE, nepeMelieHre. [ pagku 3aBUCUMOCTH KHHEMATUYECKUX BETMYHH
OT BPEMEHHU TPU PABHOMEPHOM U PABHOYCKOPEHHOM JBIKEHUU. (OTHOCUTEIHHOCTH
MEXaHUYECKOTO JIBM)KCHHUS. | eoleHTpUYecKass U TeIHOICHTPHYECKAas: CHUCTEMBl MHpa.
WNueprmanpHas cucrema otcuera. 3akoHbl Hetotona. CBoOogHOe manenre. HeBecoMocTs. 3akoH
BceMUpHOro TaroteHus. [MckyccrBeHHble cnyTHuUkHM 3emnu.] MMnynbc. 3aKOH cOXpaHEHHs
uMIynsca. PeakTuBHOE IBHKEHHE.

Mexanuueckue xonebanus u 601nwvl. 38yk (10 u)

Konebarenpnoe asmkenue. Komnebanusi rpy3a Ha mnpyxuHe. CBOOOIHBIE KONIEOAHMS.
KonebarenbHas  cuctema. MasTHUK. AMIUIMTYyAa, TEpPUOA, YacToTa  KOJICOAHHIA.
[[apmonnueckue konebanus|. IlpeBpamieHue sHeprud TpuU  KoJIeOATEITHHOM JABM)KCHUU.
3aryxaromue konebanusi. BeiHykneHHble konebanus. Pesonanc. Pacnpoctpanenne konebanuii
B ynpyrux cpenax. [lomepednsie 1 pooabHbIe BOTHBL. J[TnHA BOHBL. CBSI3b JUTMHBI BOJIHEI CO
CKOPOCTBIO €€ PacIpoCTpaHEHHUS W TEPUOJOM (YacTOoTOl). 3ByKOBbIE BOJNHBI. CKOPOCTH 3BYKA.
BricoTa, TeMOp ¥ TPOMKOCTH 3ByKa. 9X0. 3ByKOBOH pe3oHaHc. [MHTepdepenus 3Bykal.

Onexmpomaenumnoe noze (17 u)

OmHOPOIHOE W HEOJHOPOJHOE MarHWTHOE ToJie. HampaBiieHWe TOKa W HalpaBJICHHE

TuHUHN ero MarHuTHOTO nouis. [IpaBuno OypaBumka. OOHapykeHre MarHuTHOro nods. [IpaBuiio
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neBol pyku. Muaykumss wmarHutHoro mnois. MarHutHeld notok. OmnbiTel  ®apanes.
DnekTpoMarHuTHas uHAyKuus. HanpaBinenue nnaykunonHoro toka. [lpasuno Jlenna. SIBnenue
camouHaykuuu. Ilepemennslil Tok. 'eneparop nepemenHoro toka. [IpeodpasoBanus sHEpruu B
anekTporeneparopax. Tpanchopmarop. Ilepenadya >IeKTpUYECKON SHEPrHM Ha PACCTOSHUE.
OJIEKTPOMarHUTHOE  TOJIe.  DJIEKTPOMAarHuTHble  BOJIHBL. CKOPOCTh  pacHpOCTpaHEHUs
3JIEKTPOMAarHUTHBIX BOJIH. BiMsHME SIEKTPOMATHUTHBIX M3JIYyYEHUU HA JKUBBIE OPraHU3MBI.
KonebGarenbupiii KOHTYp. [lomydeHue aIeKTpOMarHUTHBIX KosneOanuid. [IpuHIMIBI paguocBs3u
u teneBuaeHus. [MaTepdepeHus cBera.| DieKTpoMarHuTHas npupoja ceera. [Ipenomiienue
cera. llokasarens mnpenomsienms. Jlucmepcusi cBera. llgera Tenm. [Chektporpad w
crektpockon.] Tumbel onTuyeckux cnekTpoB. [CnekTpanbHbii aHanui.] Ilormomenue wu
UCITyCKaHHEe cBeTa aToMaMH. [IpoucxoxaeHne JIMHeWYaThIX CIIEKTPOB.

Cmpoenue amoma u amomrnozo sopa (11 u)

PannoakTHBHOCTh KaK CBHJIETENBCTBO CIOXKHOTO CTPOEHHUS aTOMOB. Anb(a-, 6eTa- u
ramma-uznydenusa. Omnbitel  Pesepdopma.  Spepnas mopens aroma. PaanoakTuBHBIE
IpeBpalleHuss aroMHbIX saep. CoxpaHeHUE 3apsiiIOBOrO M MAacCOBOIO YHCEN IPU SACPHBIX
peaknusax. OKCIepUMEHTAbHbIE METOJbl HCCieNoBaHus vacTull. [IpoTOHHO-HEHTpOHHAas
Moaenb sapa. PU3MYECKUH CMBICH 3apsgoBOro M maccoBoro uucen. HM3zoromel. IlpaBuia
cMeleHus U1 anb(ha- U 6era-pacmnaga Ipy SISPHBIX PEaKIUsAX. DHEPTUs CBS3H YACTHIL B sIZIpe.
Henenune snep ypana. llemnas peakmus. SnepnHas sHepreTuka. DKOJOTHYECKHUE MPOOIIEMBI
paboTel  aTOMHBIX  anekTpoctaHuuid.  [losumerpus. Ilepmon  monypacmana.  3akoH
PaAMOAKTUBHOIO pacnajia. BiusHue paguoakTHBHBIX HM3JIYyYEHMH Ha JKUBbIE OPraHU3MBbI.
Tepmosinepuas peakuusi. Ucrounuku sueprun ConHua u 3Be31. Pezepsnoe epems (6 1)

Oco0eHHOCTH OlIeHKH MPeIMETHBIX Pe3yJIbTATOB

OneHka TMpeAMETHBIX pe3yJbTaTOB MPEJICTaBIsIET COOOW OIEHKY JAOCTH)KCHHUS
00yJaronMMcs MIaHUPYEMbIX Pe3yJIbTAaTOB MO OTJAEIBHBIM MPEIMETaM.

dopMHUpOBaHHE ITHX PE3YyJIbTATOB OOECIECUMBAETCS 3a CUET OCHOBHBIX KOMIIOHEHTOB
00pa30BaTeNbHOTO NpoIiecca — Y4eOHBIX MPEAMETOB.

OCHOBHBIM 00BEKTOM OIICHKM TIPEAMETHBIX pPE3YJIbTaTOB B COOTBETCTBHH C
TpeboBanusiMu CTaHaapTa SBISETCS CIIOCOOHOCTh K PEIICHUIO y4eOHO-TIO3HABATEIbHBIX U
y4eOHO-TIPAKTUYECKUX 3a7a4, OCHOBAHHBIX Ha U3y4aeMOM Yy4eOHOM MaTepuaie, C
WCIIOJIb30BAaHUEM CITIOCOOOB JICHCTBUMN, PEIEBAHTHBIX COJEPIKAHHUIO y4E€OHBIX MPEAMETOB, B
TOM 4YHCJE€ METalpeAMETHBIX (ITO3HABATENbHBIX, PETYISTUBHBIX, KOMMYHUKATUBHBIX)
JEUCTBUI.

CucremMa OILIEHKH TPEIMETHBIX PE3YJIbTaTOB OCBOCHHUS YUEOHBIX MPOrpaMM C y4&€TOM
YPOBHEBOI0O Moaxoaa, npuHAroro B CraHaapre, NpeArnoyiaracT BbiAejJeHHe 0a30BOro
YPOBHSI JIOCTHKEHUII KAK TOYKHM OTCYéTa NPU MOCTPOCHHH BCEH CHCTEMBI OLECHKH W
OpraHu3aIy UHANBUIYaTbHON PaOOThI ¢ 00YJaIOITUMUCS.

PeanbHpie mocTHXEHUS OO0ydYarOMIMXCS MOTYT COOTBETCTBOBAaTH 0a30BOMY YPOBHIO, a
MOTYT OTJIMYAThCS OT HETO KaK B CTOPOHY MPEBBIIICHUS, TAK U B CTOPOHY HEIOCTHKEHUSI.

[IpakTrka mOKa3bpIBa€T, YTO VISl OMMMCAHUS JOCTHIKEHUM O0YJaIOmuXCs 1eIeco00pa3sHo
YCTaHOBUTH CJICIYIOIINE TIATh YPOBHEM.
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ba3oBblil ypOBeHb [JOCTHKEHHMH — YPOBEHb, KOTOPBIA JAEMOHCTPUPYET OCBOCHUE
y4eOHBIX JEHCTBHI C OMOPHON CUCTEMOW 3HAHUI B paMKax AMana3oHa (Kpyra) BbIIEICHHBIX
3agad. OBnazeHne 0a30BBIM YPOBHEM SIBIISIETCS JOCTATOYHBIM JJISi TIPOJOJDKEHUSI O0yUCHHS
Ha CJIeyIoIel cTyneHn o0pa3oBaHus, HO HE MO MPO(GUIBHOMY HarpaBlieHHIo. JlocTHkeHuIo
0a30BOro ypOBHS COOTBETCTBYET OTMETKA «YJOBJIETBOPUTEIBHO» (MM OTMETKa «3»,
OTMETKA «3aYTCHO»).

[IpeBbimieHre 6a30BOr0 YpOBHS CBHIETENBCTBYET 00 YCBOGHHHM OIOPHOH CHUCTEMBI
3HaHUH Ha YpPOBHE OCO3HAHHOTO IPOU3BOJBHOTO OBIAJCHUS YUEOHBIMHM JEHCTBHSIMH, a
TaK)Ke 0 Kpyroszope, mupore (Wiu u30upareabHOCTH) HHTEpecoB. LlenecooOpa3Ho BRIIEINUTH
CJIEyIOIKE JBA YPOBHSI, MPeBbIMIAIOIINE 0Aa30BbI:

* MOBBILIEHHBII YPOBEHb JOCTHKCHHS IUIAHUPYEMBIX PE3YJIBTATOB, OIEHKA «XOPOIIO)»
(oTMeTKa «4»);

* BBICOKHH YPOBEHb JOCTH)XCHUSI IUIAHUPYEMBIX pE3Yy/lbTAaTOB, OLEHKA «OTIUYHO»
(oT™meTKa «5»).

[loBbIIEHHBIM U BBICOKMM YPOBHHM JOCTHUXEHHUS OTJIMYAIOTCS IO IOJHOTE OCBOEHUS
IUIAHUPYEMBIX ~ PE3yJdbTaTOB, YPOBHIO  OBJAJCHHUS  y4eOHBIMH  JCUCTBUAMU U
c(hOpMHUPOBAHHOCTHIO UHTEPECOB K JIaHHOM MPEeAMETHOI 001acTu.

WunuBuayanbHble  TpaekTopuuh  oOydyeHUs  OOydarouuxcs, JAEMOHCTPUPYIOLIUX
MOBBIIICHHBIA ¥ BBICOKHI YPOBHHM JIOCTHIKEHHH, Ieecoo0pa3Ho (GOpMHUpPOBATH C YUYETOM
MHTEPECOB ATHX OO0yYarolMXCsi M UX IJIaHOB Ha Oyaymee. [Ipm Hanuuum ycTONYMBBIX
UHTEPECOB K Y4YeOHOMY MpEAMETY U OCHOBATEJIbHOM IIOArOTOBKM II0 HEMY TaKHe
oOydaronuecss MOryT ObITb BOBJIEUEHBl B IPOEKTHYIO JAESITEIBHOCTb [0 MPEAMETY MU
COPUEHTHPOBAHBI HA TIPOIODKEHNE O0YyUEHUS B CTAPIINX KIIAccax MO JaHHOMY PO QHITIO.

Z[J'ISI OMNMMCAaHUS IMOATOTOBKU YUalIUXCs, YPOBCHb JOCTHKEHUH KOTOPBIX HMIKE 6330BOF0,
uenecoo6pa3Ho BBIJCIIMTEL TAKXKC JIBA YPOBHI:

* NOHUKEHHBII YPOBEHb JOCTIKEHHM, OIEHKA «HEYIOBIETBOPUTEIHHOY» (OTMETKA «2»);

* HU3KHI1 YPOBEHb JOCTIKEHHM, OLIEHKA «TUI0X0» (0TMETKa «1»).
Henoctmxenne 06a30Boro ypoBHSI (IMOHM)KEHHBI M HU3KUHM YpOBHU JIOCTH)KEHUH)
¢ukcrupyercsi B 3aBUCUMOCTH OT 00bEMa 1 YPOBHS OCBOCHHOT'O U HEOCBOEHHOT'O COJIEP KAHUS
npeaMera.

Kak npaBuio, mOHMKeHHbIl YPOBEHb JOCTHKEHHUH CBUIETENBLCTBYET 00 OTCYTCTBHH
CUCTEMATUYEeCKON 0a30BOIl MOATOTOBKH, O TOM, YTO OOYYarOIIMMCSI HE OCBOEHO JaXke U
MOJIOBUHBI TUIAHUPYEMBIX PE3YJIbTaTOB, KOTOPhIE OCBAMBAET OOJIBIIMHCTBO 00YYAIOIIUXCS, O
TOM, YTO MMEIOTCSI 3HAUUTENIbHbIE MTPOOEIbl B 3HAHUAX, JallbHElIee 00ydYeHne 3aTPyAHEHO.
[Tpu 3TOM 0OydarolMICS MOXKET BBINOJHATH OTAENbHbIE 3aJaHMs TOBBIIIEHHOTO YpPOBHS.
Jannas rpynna obydarommxcs (B cpeiHeM B Xojae oOydeHus cocrtapisiomas okoio 10%)
TpeOyeT CrenHaIbHONW TUarHOCTHKHU 3aTPYAHEHUN B OOYYCHHH, TPOOEIIOB B CUCTEME 3HAHUM
¥ OKa3aHUU L1eJICHANIPABICHHOMN TOMOIIM B JOCTHKEHUH 0a30BOTO YPOBHS.

Huskunii ypoBeHb OCBOCHMS ILIAHUPYEMBIX PE3YJIbTATOB CBUAETEIBCTBYET O HAIWYUHU
TOJIBKO OTJENBHBIX (PparMeHTapHBIX 3HAHUM MO TpeAMeTy, JAalbHeilllee oO0ydeHue
NPAaKTUYECKH HEBO3MOXKHO. OOyuarommmcsi, KOTOpbIE JIEMOHCTPUPYIOT HU3KHHA YpOBEHb
JOCTHOKEHUH, TpeOyeTcs crieruaibHasi MOMOIIb He TOJIBKO 10 y4eOHOMY MpeIMeTy, HO U O
GbOpMHUPOBAHHIO MOTUBAIlMU K OOYYEHHIO, Pa3BUTHIO MHTEpeca K U3ydyaeMoW MpeIMeTHOU

06J'IaCTI/I, IMNOHUMAHHUIO 3HAYUMOCTU TIMIpeIMETa I XWU3HU W JOp. Tonpko Hamname
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MMOJI0KUTEIbHOM MOTUBALIUU MOXCT CTAaTh OCHOBOM JJUKBU Al Hp06eJIOB B 06y‘IeHI/II/I JIIsL

nauHo# rpymisl obydaonmxcs. [lepedeHb GPOHTAIBHBIX J1a00PATOPHBIX PadoT

7 Knacc
1. OmnpeneneHue HEHBI IEICHUS H3MEPUTEIBHOTO IpUOOpa.
2. OrmpeneneHue pa3MepoB MajbIX TEl.
3. H3MepeHre Macchl Tena Ha PHIYaKHBIX BECax.
4. W3mepenue oObeMa Tema.
5. Omnpenenenre MIOTHOCTH TBEPIOTO TeA.
6. ['pamympoBaHUE NMPYKUHBI U U3MEPEHUE CUIT TUHAMOMETPOM.
7. OmpeneneHue BHITAIKUBAIOIMICH CHIIBL, JCUCTBYIOIICH HA TMOTPYKEHHOE B

AKUJIKOCTb TEJIO.

8. BrlicHeHHUE YCIIOBHII IIaBaHUs TeNa B )KUIAKOCTH.

9. BbIicHEHUE YCIIOBUS paBHOBECHUS phlyara.

10. Onpenenenne KII/l mpu nmoabeme Tena 1Mo HAKIOHHOM TUIOCKOCTH. 8 Kiacce
CpaBHEHHE KOJMYECTB TEIUIOTHI IPU CMEUIMBAHUM BOJbl Pa3HOU TEMIIEPATYypHI.
W3mMepeHue yaenbHOM TEII0EMKOCTH TBEPAOIO Tea.

W3mepeHue BIaXXHOCTH BO3yXa.

COopka 2/1eKTpUYECKOM LIeNTN U U3MEPEHUE CUIIbI TOKA B €€ Pa3IMYHbIX y4acTKax.
V3mepeHune HampspKeHHs Ha pa3iIMyuHbIX y4acTKaX 3JIEKTPUUECKOH 1IeTIH.
PerynupoBanue Cubl TOKa pEOCTATOM.

W3mepeHue conpoTUBICHHS IPOBOIHUKA IPH TOMOIIM aMIIepMETpa U BOJIbTMETpA.

O N O LNRE

W3mepeHune MOIIHOCTH U pabOThI TOKA B 3JIEKTPUUECKOM JamIie.
COopka AJIeKTPOMArHuTa U UCIIBITAHUE €T0 ICUCTBUSI.
10. M3yueHue 71eKTpHUUECKOro JBUTaTellsl HOCTOSHHOTO TOKa (Ha MOJEINN).
11. lony4yenue n300paxxeHus! MPU MOMOIIN JTHH3BL.
9 kiacc
1. HccnenoBanue paBHOYCKOPEHHOTO ABM)KEHHsI 0€3 HadallbHOW CKOPOCTH.
2. W3mepeHune yckopeHus cBOOOIHOIO MaJeHHUS.
3. HccnenoBanue 3aBUCMMOCTH NEPUOJIa U YACTOThI CBOOOAHBIX KOJIeOaHUI
MasiITHUKA OT JUIMHBI €70 HUTH.
4. N3yuenue sBIEHNS 2JEKTPOMAarHUTHONW NHIYKIUN.
5. W3yuenue neneHus sapa aroma ypasa 1o gortorpaduu TpeKosB.
6. W3yueHne TpeKOoB 3apspKEHHBIX YacTHUI] 110 TOTOBBIM (oTOrpadusM.

Ilepeuensn JAE€MOHCTPALUIA.

Mexanuxa

No ok wheE

PaBHOMEpHOE IBUKEHUE.

OTHOCHUTENHLHOCTE ABMKCHUS.

[IpssMosIMHENHOE U KPUBOJIMHENHOE JBUKECHUE.

Hanpasnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

[Tagenue Ten B pa3peskeHHOM MpPOCTpaHCTBeE (B TpyOke HeioToHA).
CBoOoiHBIE KOJIe0aHus ITpy3a Ha HUTU U TPy3a Ha IPYKHUHE.
OO0pa3oBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIBHBIX BOJH.
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8. Komnebmomeecs: Teno Kak HCTOYHHK 3BYKA.

9. OnbIThl, WIITIOCTPUPYIOIINE SBJICHUS HHEPIUU U B3aUMOJICHCTBUS Tell.

10. Cubl TpeHHS IOKOS, CKOIBKEHHS, BA3KOTO TPEHUSL.

11. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAeOPMAIUH MPYKUHBL.

12. Bropoii 3akoH HeroToHa.

13. Tpetwii 3akoH HproToHa

14. 3akoH COXpaHEHHS UMITYJIbCA.

15. PeakTuBHOE IBUIKEHHUE.

16. Mopenb pakeTsl.

17. I3MeHeHne SHepruu Tella IPU COBEPIICHUN PabOTHI.

18. Ilepexoxa MOTEHIIMATLHON SHEPTUHM B KHHETHYECKYIO U 00PATHO.

19. 3aBucumocCTh JaBieHUS TBEPAOIrO TEJla Ha OMOPY OT JEHCTBYIOIIEH CHIIBI U IUIOMIAIU
OTIOPBI.

20. O6HapyxeHne aTMoc(hepHOro JTaBICHHUS.

21. smepenue atMoc(hepHOTO JaBICHUS OApOMETPOM-aHEPOUIOM.

22. Ilepenaya naBieHUs )KUJKOCTSIMH U Ta3aMH.

23. YCTpoHCTBO H ICHCTBUE THAPABINIECKOTO IIpecca.

24. CTpoOOCKOMUYECKHI METO/I U3YUCHUS TBUKCHHS Tela.

25. 3anuck K0JIeOaTeIbHOTO IBUKCHHUS.

Tennoguvle signenus.

CxuMaeMocCTh ra30B.

Juddysus ra3oB, KUAKOCTEH.

Mosenb Xa0TUYECKOTO JIBHXKEHUS MOJIEKYIL.

Mexanuueckasi MOJIelIb OPOYHOBCKOTO JIBUKECHUSI.

O06mweM u (hopma TBEPIOTO TeNa, )KUIKOCTH.

CBoiicTBO raza 3aHUMAaTh BECh MIPEIOCTABIECHHBIA €My 00bEM.

Cnoco0Ob1 U3MEPEHUS TUIOTHOCTH BEIIECTBA.

CueruieHne CBUHIOBBIX IIUJIMHJIPOB.

©ooNo kLD E

W3MeHeHne BHYTPEHHEHN dHEpruu Tesla MpU COBEPILICHUH pabOThl U IPU TEIUIONEpeaye.

[EEN
o

. CpaBHeHI/IC TEIUIOEMKOCTEN TEJ OJMHAKOBOM MAaCCHI.

[EEY
[EEN

. Mcriapenue pasinu4HbIX )KHJIKOCTEH.

[EEN
N

. OxnaxieHne )XUIKOCTeH Npu UCTIapEeHUH.

[HEN
w

. [TocTtostHCTBO TEMIICPATYPbl KUIICHUA KUIKOCTHU.

[EEN
SN

. [InaBnenune n OTBCPACBAHUC KPUCTAIUNIMYCCKUX TCII.

[EEN
ol

. I/I3MepeHI/IC BJIA)KHOCTH BO3AyXa ICUXPOMETPOM HUIIM TUTPOMCTPOM.

[EN
(2]

. YCTpOMCTBO U I€MCTBHUE YETHIPEXTAKTHOTO JBUTATEIISI BHYTPEHHETO CTOPAHUS.

17. YcrpoiicTBo nepBoil TypOUHBI.

dnekmpuueckue u 1eKMpoMacHUMHbIE A61EHUS.

1. DnexTpusanus pa3aIMuHbIX TeJl.

2. BzaumoeiicTBue HasIeKTpU30BaHHBIX Tesl. JIBa poma 3apsimoB. OmpeneneHue 3apsna
Ha’JIEKTPU30BAaHHOTO TEJA.

3. DJIeKTpuYecKoe MmoJie 3apsHKSHHBIX IMIAPHKOB.

4. CocTaBiieHHE AJIEKTPUIECKON LIETTH.

5. MI3mepeHue CUITbI TOKa aMIIEPMETPOM.
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6. M3mepeHue HanpsKeHUs BOIbTMETPOM.

7. 3aBUCUMOCTbh CHJIBI TOKa OT HAaNpsOKEHUS HAa y4acTKe LENu U OT CONPOTHBIICHUS ITOTO
y4acTka.

8. M3mepeHue COpoTUBICHUH.

9.HarpeBaHue nMpoBOJIHUKOB TOKOM.

10. B3aumojieiicTBUE MOCTOSIHHBIX MarHUTOB.

11. Pacniono)keHne MarHUTHBIX CTPENIOK BOKPYT MPSIMOTO MPOBOJAHHUKA U KATYIIKH C TOKOM.

12. B3aumojeiicTBue napamieinbHbIX TOKOB.

13. [leiicTBrEe MarHUTHOTO TOJISI HA TOK.

14. /IBuxxenue npsiMoro MpoBOAHUKA M pAMKU C TOKOM B MarHUTHOM IIOJI€.

15. YcTpoiicTBO U eiicTBHE ANEKTPUYECKOTO IBUTATENsl TOCTOSSHHOTO TOKA.

16. DnexTpoMarauTHas HHIYKIUS.

17. [lonydyeHre nepeMeHHOT0 TOKa MPH BpallleHMH BUTKA B MArHUTHOM TIOJIE.

Cseemosvie a6neHusl.

1. IlpsamonuHeliHOE pacIpOCTpPaHEHUE CBETA.

2. OTpaxkeHue cBeTa.

3. 3aKOHBI OTPaKEHHSI CBETA.

4. N300paxeHue B IIIOCKOM 3epKaje.

5. [Ipenomnenue cpera.

6. Xox mydeid B IMH3AX.

7. ITomyuenue n300pakeHU C MOMOIIBIO JTUH3.

IIpoexkTHBIC PAadOTHI
Cpe,I[I/I paBHOO6p8.3HLIX HaHpaBJ’IeHI/Iﬁ COBPCMCHHBIX IICAArOTrMYCCKUX TEXHOJIOTUI
BEAYIICC MECTO 3aHUMACT MPOCKTHO-HUCCICAOBATCIIbCKAA ACATCIbHOCTE YUallIUXCA. I'maBnas ee
uziesi — 3TO HANpPaBICHHOCTh y4eOHO-TIO3HABATENbHOMN AESITEIbHOCTH Ha Pe3yJIbTaT, KOTOPBIN
MOJIy4aeTCsl TPH PEIICHUHU TMPAKTHUYECKOM, TEOPETHUECKOM, HO 00s3aTeIbHO JIMYHOCTHO H
COIMaJIbHO 3HAaUYNMOM HpO6JIeMLI.

[IpumepHbIe TEMBI TPOEKTHBIX padbOT

7 xnacc

1. H3mepenne pu3andyeckux XapakTepUCTHK JOMAIIHUX )KUBOTHBIX.
2. [TpuGops! O GpU3MKE CBOUMH PYyKAMHU.

3. KapToTreka onbITOB 1 3KCIIEPUMEHTOB 0 (PU3UKE.

4. ®u3KKa B UTPYIIKaX.

5. I'ne )kuBET 3EKTpUIECTBO?

6. ATMochepHoe aBlieHHe Ha IPYTHX IUIaHEeTax.

7. ®u3nKa B CKa3Kax.

8. IIpocTeie MEXaHU3MBI BOKPYT Hac.

0. IToueMy Macio B BoJie HE TOHET?

10.  IlapycHuku: ucTopus, IPUHLUI JIBHKEHUS.

11.  OmpeneneHue MIOTHOCTH TeTpagHOi Oymaru u coorBercTBUe €€ [OCTy.
12. Muds! u nerespl GUMKY.
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13. Jlerenma 06 OTKpHITUN 3aKOHA ApXuUMea.

14.  Kak onpenenuTs BBICOTY JA€pEBA C IOMOILBIO TOAPYYHBIX CPEICTB?

15.  Hccnenosanue ko3 duimenta TpeHust 00yBH 0 pa3iMyHYO OBEPXHOCTb.
16.  M3mepeHue INIOTHOCTH Teja YEIOBEKA.
17.  M3mepeHue BBICOTHI 31aHUS Pa3HbIMU CIIOCOOAMHM.
18. N3mepenne BpeMeHU peakuu OAPOCTKOB U B3POCIIbIX.
19. 3uma, pu3HKa U HApOIHBIC IPUMETHI.
20.  JIpIxaHHe ¢ TOYKH 3pEHHsI 3aKOHOB (PU3MKH.
21. JleficTBUE BHITAJIKUBAIOIICH CHJIBI.
22. ApxumMe0oBa cujia M YEJIOBEK Ha BOJIE.
23. ArperaTHoe COCTOSTHUE JKeJIe.
8 Kiacc
1. ApTepuanbHOe 1aBIICHUE.
2. ATMochepHOe JaBlieHIe — MOMOIIHUK YEIOBEKa.
3. BitaxxHOCTB BO311yXa U €€ BIUSHUE HA )KU3HEACATECIBHOCTD YEJIOBEKA.
4. Bimstaue 6y 1aroniero Toka Ha KOPpO3UIo MeTaslia.
5. BinsiHME BHENIHUX 3BYKOBBIX pa3IpakUTENIed Ha CTPYKTYPY BOJBI.
6. BnusiHue MarHuTHOM aKTHBALIMK HA CBOWCTBA BOJBI.
7. Bnusinue o0yBH Ha OMIOPHO-/IBUTATENIBHBIN anmapar.
8. Bo3snelicTBre MarHUTHOTO IT0JIST Ha OMOJIOTHYECKHUE OOBEKTHI.
9. BeIpammBanue KpUCTauIOB U3 pacTBOPOB PA3IIMYHBIMU METOAAMM.

10. BeIpamyBanue KpuCTaIOB OBAPEHHOM COJNM M caxapa W M3y4EHHE HX
(bopMBL.

11. I'na3. Jledexr 3penus.

12. 3aHuMaTeabHble (PU3MUECKUE OMBITHI Y BAC JIOMA.

13. W3mepeHne miIoTHOCTH TBEPABIX TEJ Pa3HBIMU CIIOCOOAMHU.

14. M3mepeHue cuiibl TOKa B OBOIIAX U PPYKTax.

15. N3mepenne CONpOTUBIICHHSI U YAEJIBHOTO CONPOTHUBIICHHS PE3UCTOpPA C

HaMOOJIbIIIEH TOYHOCTHIO.

16. HccenenoBanne HCKYCCTBEHHBIX MCTOYHUKOB CBETA, IPUMEHSEMBIX B
LIKOJIE.

17. N3yuyenue npu4vH U3MEHEHHUs BIAXKHOCTH BO3yXa.

18. Hcnapenue B IpupoJe U TEXHUKE.

19. Hcnapenue u BIaXXHOCTh B )KM3HU KUBBIX CYILIECTB.

20. Hcnapenue u KOHAEHcaluUs B )KUBOU IIPUPOJIE.

21. Hcnons3oBanue sHeprun ConHua Ha 3emie.

22. HccenenoBanue NBUKEHUS Kallellb KUIKOCTH B BA3KOU Cpejie.
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23. HccnenoBanue 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHUS M BIAXKHOCTH
BO3/lyXa OT BBICOTBI KOHTPOJIBHOM TOYKH.
24. Hccenenosanue 3aBUCUMOCTU JIEKTPUUECKOTO COIIPOTUBIICHUS

MPOBOJHUKA OT TEMIIEPATYPHI.

25. HccnenoBanue U n3MepeHNe TEMIIEPaTyphl MIIABJICHUS KUIKUX CMECEH.
9 knacc

1 Brnusinue 3Byka Ha )KUBbIE OPraHU3MBI.

2. Brnusinue 3ByKOB U IIIyMOB Ha OPTaHU3M YEJIOBEKA.

3 3BYKOBOI pe30HaHC.

4. I/I3yquI/Ie paHHaHHOHHOﬁ A DKOJIOTUYECKOM OOCTAHOBKH B BalleM

HACEJIEHHOM IIyHKTE.

5. M3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH.

6. Wueprus — npUyMHA HApyLIEHUs IPABUI IOPOKHOTO JABHIKEHHUSL.

7. WHTepakTUBHBIHN 3a/la4HUK 110 OHOW U3 TeM Kypca (pU3UKH.

8. HoHun3zanus Bo3tyxa — MyTh K J0JITOJETHUIO.

10. HccnenoBanue kKodpuureHTa TpeHus: 00yBU O Pa3ITUIHYIO TOBEPXHOCTD.
11. HccnenoBanne MEXaHUIECKUX CBOMCTB MOJMITUICHOBBIX MAKETOB.

12. WccnenoBanue noBepXHOCTHOTO HaTsKeHUs1 pacTBopoB CMC.

13. HccnenoBaHue pacpoCTpaHeHUs yIbTPa3ByKa.

14. HccnenoBaHue CBOWCTB KaHIENAPCKON CKPEIKH.

15. HccnenoBanne CpaBHUTENBHBIX XapaKTEPUCTHK KOd(pUIIMEHTa TPEeHUS

AJIg pa3JIMYHbIX MaTCPUAJIOB.

16. HccnenoBanue TEMIOU30IMPYIOIIUX CBOMCTB pa3IMYHbIX MaTEPHUAIIOB.
17. Hcropust co3nanus JIaMIIOYeK.

18. Hcropus pa3Butus TenedoHa.

19. Kak ynpasisate paBHOBecHEM?

20. Kakoe He6o0 romnyboe! OTuero oHo Takoe?
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CoctaB yueOHO-MeTOANYECKOI0 KOMILJIEKTA.
MeTtoauueckoe nocobue «Peanmzanus 00pa3oBaTeNbHbIX MIpOrpaMm
€CTECTBEHHOHAYYHOW W TEXHOJIOTMYECKOW HampaBlIEHHOCTEH MO (PU3MKE C HCIOJIb30BAHUEM
obopynoBanus nenrpa «Touka pocray C.B. JIozoBenko, T.A. TpymmuHa

Pabouas mnporpamma. Astopel: E.M.I'yrauk, A.B. Ileppimukun wu3 cOOpHHKA
"IIporpammbl s oO1ieoOpazoBaTenbHbIX yupexkaenuit. duszuka. AcrpoHomus. 7 — 11 i /
coct. B.A. Koposun, B.A. Opnos. — M.: Jlpoda, 2020

®dusuka — 7 knacc, [lepeimkun A. B., IPO®A, Mocksa — 2019r

®dwusuka — 8 knace, [lepeimkun A. B., IPODA, Mocksa — 2019r

®dusuka — 9 xnacc, [eppimkun A. B., J[IPODA, Mocksa — 2019 r

Co6opnuk 3amay o pusuke. 7-9 k. / CocraButens B. U. Jlykamuk, — 24-¢ uzn. — M.:
ITpoceemenue, 2020.

®wusuka — 8. CamocTosITeNbHBIC U KOHTPOJIbHBIE pa0doThl. — M.: IIpoda, 2020.
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KanengapHo-temaTu4eckoe niaHUPOBaHUe

7 kJacc
Neni/m |I. Tema ypoka KoumnuecTBo Hara Hara npuMe4YaHue
4acoB IJIaHupyemasi | pakTnuyeckas
Il. BBenenne 4
1. Yro uzyvaet pusnuka. Ousnyeckue sBICHHUS. 1 7.09
2. Habmroenus, oneiThl, n3mepenus. [lorpenrnoctu 1 9.09
VM3MEpPECHUM.
3. H3mepenue guzuueckux seauyun ¢ yuemom ao- 1 14.09
comomuoul noepewinocmu. Jlabopamophas paboma.
4, Du3NKa U TEXHUKA. 1 16.09
1. IlepBoHauya/ibHBbIE CBEIEHUSI O CTPOCHUH 5
BelllecTBA
S5. Monekybl. 1 21.09
6. H3mepenue pazmepos manvix men. Jlabopamopuas 1 23.09
paboma.
7. Hudbdysus. [Ipmwxenue momnexyn. bpoyHoBckoe 1 28.09
JIBIDKEHUE.
8. [IpuTsKeHNE U OTTAIIKUBAHUE MOJIEKYII. 1 30.09
9. PaznnuHbIe cCOCTOSAHUS BEeNleCcTBa U UX 00bsICHEHUE Ha | 1 5.10
OCHOBE MOJICKYJISIPHO-KHHETHYECKHX TTPEICTABJICHHM.
V. B3aumopeiicTBHE TeJ 21
10. Mexannueckoe aBuxeHue. PaBHOMepHOE ABUKEHHE. 1 7.10
11. CKOpOCTb. 1 12.10
12. H3yuenue 3agucumocmu nymu om épemenu npu 1 14.10

NPAMOJUHEUHOM PABHOMEPHOM OsudceHuu. Mzmepenue
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ckopocmu. Jlabopamopuas paboma.

13. Wueprus. 1 19.10

14. B3aumoneiicTBue Ter. 1 21.10

15. Macca mena. Hsmepenue maccol mena ¢ nomowvio 1 26.10
secos. Hzmepenue maccvl meia Ha pul4adCHbIX 8eCax.
Jlabopamopuas paboma.

16. H3mepenue obvema meepooeo mena. Jlabopamopuasa |1 28.10
paboma.

17. Ilnomnocms sewpecmsa. Mzmepenue niomuocmu 1 9.11
meepoozo mena. Jlabopamopras paboma.

18. Pacuer maccel 1 00beMa Tefa 1o MIIOTHOCTH €ro 1 11.11
BCIIICCTBA.

19. Mexanndeckoe aBmxenne. Macca 1 15.11
tena. [ImotHOCTH BemecTBa. Permenne 3amau

20. Mexanuueckoe dsudicenue. Macca 1 17.11
mena. [lnomuocmo sewecmsa. Konmponvuas paboma.

21. Ssnenne Tsarorenus. Cuiia TSHKECTH. 1 22.11

22, Cua, BO3HUKAOMIAS MpH IedhopMalinu. 1 25.11

23. Bec tena. CBsi3b MEXKIy CHIION TSDKECTH U MAaCCOM. 1 26.11

24, Yupyras nedopmarus. 3akon ['yka. JIlunamomerp. 1 29.11

25. Hccnedosanue 3asucumocmu cuivl ynpy2ocmu om 1 3.12
YVOnUHeHus: npyscunsl. Mzsmepenue socecmkocmu npyicu-
Hol. Jlabopamopnas paboma.

20. ['paduyeckoe n3odpakenue cuibl. CII0OKEHHUE CHIL, 1 6.12
JEUCTBYIOIIUX 10 OAHOM ITPSIMOM.

217. Lenmp manxcecmu mena. Onpedenenue yenmpa 1 10.12

msxcecmu nA0cKou naacmunsl. Jlabopamopnas
paboma.
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28. Tpenue. Cuna mpenus. Tpenue ckonvorcenus, kauenus, |1 13.12
nokos. loowunnuuxu. Uccredosanue 3agucumocmu
CUIbL MPEHUSL CKONbHCEHUSL OM CUTbL HOPMATLHO2O
oaenenus. Jlabopamopuas paboma.
29. Cuna. PaBHOACHCTBYIOMIAs cuta. Pemenue 3amau 1 17.12
30. Cuna. Pasnooevicmeyrowas cuna. Konmponvnas 1 20.12
paboma.
V. JlaBjieHue TBePABIX TeJ, ;KUAKOCTEl U ra3zon 23
31. JaBnenue. J/laBaeHue TBEpIbIX TEI. 24.12
32. H3mepenue oasnenus meepoo2o mena Ha Onopy. 1 27.12
Jlabopamopuas paboma.
33. JlaBnenue raza. OObSICHEHNE JaBIICHUS ra3a Ha OocCHOBe | 1 28.12
MOJICKYJIIPHO-KHHETHICCKUX TPEICTABICHUN.
34. 3akoH [Tackas. 1 29.12
35. Jasnenue. 3akoH [lackans. Pemenue 3amaq 1 15.01
36. Jlasenenue. 3axon [lackans. Konmpoavuas paboma. 1 17.01
37. JlaBineHue B *KHUJIKOCTH U rase. 1 21.01
38. JlaBneHue B »KUJIKOCTH U rasze. Perienue 3amayq 1 24.01
39. Coobmatomuecs cocybl. [11mro361. 1 28.01
40. ['uapaBnuyeckuit pecc. [ 'napaBIudecKuii TOpMos3. 1 30.01
41. ATtMochepHoe 1aBlieHuUE. 1 4.02
42. OmneiT Toppuuemn. 1 5.02
43. Bbapomerp-anepowu. 1 11.02
44, W3menenue atMocepHOTo JaBIeHUS C BEICOTOM. 1 13.02
45. Manowmetp. Hacoc. 1 19.02
46. JlaBneHwne B »KUJIKOCTH U rasze. Pemenue 3amaq 1 22.02
47. Hasnenue 6 scuokocmu u 2aze. Koumponavrnas paboma. |1 25.02
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48. ApxuMeJioBa cuia. 1 28.02

49, Hsmepenue svimanxusaroueti cuvl, oeticmsyrowei na | 1 04.03
nozpyacentoe 8 Hcuokocmos meno. Jlabopamopmuas
paboma.

50. YcnoBus tuiaBaHus Tel. BoisicHenue ycrnosuil niasanus | 1 06.03
mena 6 scuokocmu. Jlabopamopuas paboma.

5l. Bonnbiit TpancniopT. Boznyxomiapanue. 1 11.03

52. JlaBiieHre TBEpABIX T, )KUAKOCTEN U ra3oB. Pemenue 1 14.03
3a1a4

53. Jlasnenue meepovix mei, HCUOKOCmel U 2a3086. 1 16.03
Koumponvnas paboma.

VI. PaGoTta u MOIIHOCTBL. JHEPrUs

o4. PaboTa cuiibl, 1eHCTBYIOLIEH IO HAMPABICHUIO JIBH- 1 18.03
KEHUS Tela.

55. MOIIHOCTE. 1 4.04

56. [IpocThie MEXaHU3MBI. 1 5.04

of. YcnoBust paBHOBecHs pplyara. MOMEHT CUJIBI. 1 8.04

58. Bulisichenue ycnosus pasrnogecus pvivaza. 1 10.04
Jlabopamopuas paboma.

59. PaBHOBecuHe Tea ¢ 3aKperyIeHHON OChIO BpallleHUsI. 1 15.04
Bu bl paBHOBECHS.

60. «3o0n0toe npaswiio» mexanuku. KI1J[ mexanusma. 1 17.04

61. Hzmepenue KIIJ] npu nooveme mena no HakioHHou 1 22.04
niockocmu. Jlabopamopmnasn paboma.

62. [ToTeHUMaBbHAs SHEPTUS OAHATOTO TEJA, CKATOU 1 26.04
Py KHHBI.

63. KuneTnueckast sHEpTHs ABMKYIIETOCS TEJIA. 1 29.04

64. [IpeBpaiiieHre 0JTHOrO BUia MEXaHUYECKON dSHepruu B | 1 1.05
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JOpYroi. 3aKOH COXPaHEHUS MOJTHOW MEXAHUYECKOU
SHEPruu. DHEPIus peK U BETPA.

65. PaboTa n MmontHOCTh. DHeprus. Pemenne 3amau 1 6.05

66. Paboma u mownocmo. Duepeus. Koumpoavnas 1 9.05
paboma.

VIIl. TloBTopenue.

67. [lepBoHauanbHBIC CBEACHUS O CTPOCHUH BEIIECTBA 1 13.05
BzaumopeiicTBue Ten

68. JlaBrieHre TBEpABIX TN, )KUAKOCTEN 1 razoB. Paboram |1 15.05
MOTITHOCTb. DHEPTHS. DKCKYPCUSL.

69. Kunernueckas sHeprus npmxynierocs tena .Pemenne | 1 20.05

70. 3a7ad. 1 27.05

28




TOUKA \!pocm

KaHeHI[apHO'TCMaTI/I‘—IeCKOC IIJIaHUPOBAHUC

8 kmacc
Ne Komuiecrso JlaTa miaaH Hata dakr
ypoka | Tema ypoka 4acoB
I'nasa 1. TenJioBble sIBJIeHUSI. 14
1 TerutoBoe nBukenue. Temneparypa 1 1
2 BuyTpenusis sneprus 1 1
3 Croco0Obl M3MEHEHHS BHYTPEHHEH dHEPTUN 1 5
Tena
4 1 2
Buap! Terutonepenaun. TemnonpoBogHOCTb.
3) 1 3
Kounseknusa. Uznydenue.
6 1 3
KonudecTBo TermoTel. EnuHAIBI KOJIMYECTBA TETUIOTHI.
7 VY aenbHas TEMI0eMKOCTh. PacuéT KomdyecTBa TEII0ThI, 1 4
HEOOXOJIMMOTO0 /I HAarpeBaHUsl TeJa UM BhIACISIEMOE TEJIOM MPU
OXJIQXKJICHUH.
Pemenne 3amau o teme: «Pacy€r KoImuyecTBa TEIJIOThI,
8 HEOOXOJIMMOTO /I HAarpeBaHusl TeJa WU BhIACISIEMOEMOI0 TEJIOM 1 4
TIPU OXJTKICHU
9 Jlabopamopnasa paooma Ne 1 «Cpasnenue xkonuuecmea menaomot | 1 5
npU CMeWUBAHUU 8600bl PA3HOIL MEeMNEPamypvl»
10 DHeprus TOIIMBa. Y IeJIbHAs TEMJIOTA CTOPaHUs TOIIMBA 1 9)
11 3aKOH COXpaHEHUSs U MPEBPAILCHUS SHEPTUHA B MEXaHUYECKUX U 1 6
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TCIUIOBBIX IIPOHCCCAX

Tennosble ABNEeHUA

12 6

13 Jlabopamopnasa paboma Ne 2 «H3mepenue yoenvHoii v
menji0emMKocmu meepoo2o menay

14 KonTtpouabnas padora Ne 1 «TensioBble siBJIeHUSD) 7
I'1aBa 2. I3MeHeHHe arperaTHbIX COCTOSHMI BellecTBA. 11

15 ArperatHsle COCTOSIHUS BellecTBa. [naBienue u orsepaeBanue 3
KpucTtajuinueckux Tei. ['paduku niaBieHust U OTBEPICBaHUS.

16 v 8

JieJbHasl TeIUIOTA TJIABJICHUS

17 Pemenune 3a1a4 o reme «Y genpHas TEIUIOTA IUIABICHUS 9

18 Hcnapenue. Ilormomenne sHEprun Ipy UCIAPEHNUHN KUJIKOCTH U 9
BBIJICJICHUE €€ MTPU KOHJICHCAI[UH.

19 Kunenwue. Y nenpHas Temiora napooOpa3oBaHusi U KOHACHCAIUH.
BraxxnocTs Bo3ayxa. Y aenbHas TEIaoTa napooopa3zoBaHus

20 Pemenune 3amau o reme «/I3MeHeHME arperaTHbiX COCTOSIHUN 10
BEILIECTBAY

21 Paborta raza u mapa npu pacimdpeHuu. J[Buraresib BHyTPEHHETO 11
CrOpaHust

22 11
[TapoBas TypOuHa.

23 KIIJI TerutoBoro aBuraress. 12

24 Pemenne 3amad mo Teme «KIIJ[ TermmoBoro aBuraTess 12

o5 KonTpoabhas padora Ne 2 «MI3MeHeHHEe arperaTHbIX COCTOSTHUH 13

BCIICCTBA»
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I'naBa 3. JueKkTpuyecKue siBJICHUs. 27
26 OnekTpusanus Ten. JBa poja 3apsjioB. 1 13
7 OnexTpockon. [I[poBOJHUKN U HETPOBOJHUKHU HJIEKTPUUIECTBA 1 14
DJIEKTPUYECKOE TOJIE.
28 JlenmumocTh AnekTpudeckoro 3apsaa. CTpoeHue aroma. 1 14
29 06 . 1 15
BSICHCHHE DJICKTPUYCCKUX SIBJICHHIA.
Konrpoabnas padora Ne 3 «Jaexkrpusauus tej1. CtpoeHue
30 aTOMOB» 1 15
31 DJIeKTpUYECKHil TOK. ICTOUHUKHN TOKA. 1 16
32 1 16
DnexTpuyecKas 1enb U €€ COCTABHBIC YaCTH.
33 O/Tok B metasnax. JlelictBus 3/Toka. HampaBnenue Toka. 1 17
34 Cwuia Toka. EnuHUIBEI cCritbl TOKA. AMIIEpMETD. 1 17
35 Jlabopamopnasa paooma Ne 3 «Coopka 3/uenu u uszmepenue cujivl 1 18
MOKA 8 ee Pa3nuyYHbIX YUACHIKAX)
36 Onektpudeckoe HanpspkeHne. BoneTmerp. M3mepenue Hanpspkenns. | 1 18
37 Jlabopamopnasa pavoma Ne 4 «Hzmepevnue HanpsaceHus Ha 1 19
PA3TUYHBIX PUACMKAX IJ1eKMPUUECKOU Yenuy
38 3aBUCHUMOCTb CUJIbI TOKA OT HaNpsHKeHUs. 3aKkoH OMa JiJ1sl ydacTka 1 19
HEeMH.
39 Comnporuiieane. EqUHUIIBI COMPOTHBIICHHUS. 1 20
40 Pacdert conpoTuBiieHHs] NPOBOJIHUKA. Y IEIbHOE COPOTHUBJICHUE. 1 20
41 Pemenue 3amau no reme: «Pacyer conmpoTuBIIeHUs IPOBOHUKAY 1 21
42 Jlabopamopnasa paboma Ne 5 1 21
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«Pecynuposanue cunvl moxka peocmamom
43 Jlabopamopnasa paboma Ne 6 «Onpedenenue conpomugienus 1 29
HPOBOOHUKA NPU NOMOUWU AMNEPMEMPA U 80T ITbMMEMPA)
44 ITocnenoBarenbHOE COEAUHEHNUE POBOTHUKOB. 1 22
45 1 22
[TapannensHOE coeMHEHNE TPOBOJHUKOB
46 KontposbHas padora Ne 4 «3/Tok. CoequHeHusi MPOBOAHUKOB» | 1 23
47 PaboTa snexktpruyeckoro Toka. MomHOCTh 3/TOKa 1 23
48 Jlabopamopnas paéomfl Ne 7 «H3mepenue mowgnocmu u pabomut 1 24
MOKA 8 31eKMPUYECKOUL 1aMne»
49 HarpeBanue npoBoJHUKOB 3/TOKOM. 3akoH [[xoynsa-JleHia. 1 24
50 Jlamna HakanmuBaHMsl. DJIEKTPUUECKUE HarpeBaTeIbHbIE MPUOOPHI. 1 25
51 K 1 26
OpOTKOE 3aMbIkaHue. [IpegoxpanuTeny.
52 KonTpoabHasi padora Ne 5 «JaekTpuyeckue siBJICHUD) 1 26
9
I'maBa Ne 4. JjieKTpOMarHuTHbIE SIBJICHHSL.
53 MarnurtHoe 1nosie. MarHuTHOE MoJie MPSAMOTO 1 97
ToKa. MarauTHbIe TUHUU
MarauTHoe 1moJie KaTyIIKd ¢ TOKOM.
54 DJIEKTPOMArHUThI. 1 28
Jlabopamopnasa paooma Ne 8 «Coopka
55 IIEKMPOMAZHUMA U UCNbIMAHUE €20 1 28
delicmeuny.
56 [IpumeHeHne AIeKTPOMarH1uTOB. 1 28
DJIEKTPOMArHuTHOE pelie.
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[TocTossHHBIE MAarHUTHI. SKCHepI/IMCHTaJIBHOC

57 3agaHue «l/3yyeHrne CBOMCTB MarHuTa u 1 29
MOJTYYCHNE H300paXKEHUSI MATHUTHBIX TIOJICH)

58 JlelicTBrE MarHUTHOTO TOJI HAa TPOBOJHUK C 1 29
TOKOM. DJICKTPUUYECKUI IBUTATEIh

59 [IpuMeHeHue ANEKTPOABUTATENSI TOCTOSTHHOTO 1 30
TOKA.

60 Jlabopamopuas pavoma Ne 9 « U3yuenue 1 30
I71eKmMpPoosuzameJisi HOCIMOAHHO20 MOKA»

61 Kounrpouabnasi padora Ne 6 1 31
«DJIeKTPOMATHUTHbIE SIBJICHUS

8

I'naBa Ne 5. CBeToBbI€ SIBJICHUS.

62 Hcrounuku ceera. [IpsamonuHeitHoe 1 31
pacrnpocTpaHEHUE CBETa

63 OTtpaxeHue cBeTa. 3aKOHbI OTPAYKEHHSI CBETA 1 32

64 [Tmockoe 3epkajio. 3epKajibHOE M PaCCEsTHHOE 1 32
OTpak€HUE CBETA

65 [Ipenomuenue ceera 1 33

66 JInn3el. OnTuyeckas cuia JUH3HI. 1 33
N300pakeHusi, 1aBaeMble JTMH30M

67 1 34
JInH3b1
Jlabopamopnasa padoma

68 Ne 10 «Ilonyuenue uzooparxcenusn npu 1 34
ROMOWLU JIUH3 L)

69 3ammTa NpPoOeKTOB 1 35
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KonTposbnasi pabora Ne 7 mo reme

70 1 35
«CBeTOBbIC SBJICHUD)
KanenpapHo-remaTuueckoe jiIaHupOBaHHE
9 kmace
Ne
n/n
Tema ypoka KoandecTBo Hara Jlata  daxt
IUIaH
4acoB
I'naBa 1. 3akoHbI B3aUMOAECTBHS M JIBUKCHUS TeJl 28
Tema 1. IIpsiMoiuHeiiHOE paBHOMEPHOE IBUKEHHE 5
1. MarepuanbHas Touka. Cucrema orcyeTa 1 209

2 ITepemenienue 1 7.09
3 Onpenenenre KOOpAMHATHI JBHXKYIIETOCS Tejla 1 10.09
4 IlepemenieHne npu OpsIMOJIMHENHOM PaBHOMEPHOM JBHKEHUHU 1 14.09
5 Pewenue 3anay no reme: «PaBHOMEpHOE NpAMOJIMHENHOE IBIbKEeHHEe» | 1 16.09

Tema 2. IIpsiMosinHeiiHOE PABHOYCKOPEHHOE IBUKEHHE 7
6 [TpsiMmonHetHOe paBHOYCKOPEHHOE JIBHKEHHUE. Y CKOPEHHE. 1 21.09
7 CKopoCTh IpH MPSMOJIMHEHOM PaBHOYCKOPEHHOM ABWkeHuu. ['paduk | 1 24.09

CKOPOCTH. )
8 Ilepemenienne npu NpsIMOJIMHENHOM PAaBHOYCKOPEHHOM JIBUKEHUU. 1 27.09
9 Pemenue 3amau no reme: «PaBHOMEPHOE IPAMOJIIMHENHOE U 1

29.09

PaBHOYCKOPCHHOC NBUKCHUCH
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10 OTHOCUTEIBHOCTh MEXaHNYECKOTO JIBUIKCHUS. 1 6.10
11 Jlabopamopnasa paooma Nel «Hccneoosanue pagrnoycKopeHHozo 1 810
0suIICeHUs De3 HAUAIbHOU CKOPOCMUY) '
12 Konrpoabnas padora Ne 1 «IIpsimoJinHeiiHOe pABHOYCKOPEHHOE 1 12.10
JABHKEHHE).
Tema 3. 3aKoHBbI TUHAMHUKH 15
13 Nuepunanbabie cucteMbl otcuera. [lepBriil 3akoH HeroTOHA 1 15.10
14 Bropoii 3akoH HeroToHa 1 19.10
15 Tpetuit 3akoH HeroToHa 1 22.10
16 Pemenue 3anau no teme: «3akoHbl HproTOHAY 1 26.10
17 CBoOoaHoe nageHue. Jprmxenne tena, OpoleHHOIO BEPTUKAIBHO 1 28.10
BBepx. HeBecoMoCTb. '
18 3aKOH BCEMUPHOTO TATOTEHUS 1 9.11
19 Y ckopenue cBOOOTHOTO MaieHHs Ha 3eMJIe U IPYTUX TUIaHETax. 1 12.11
20 Jlabopamopnwie paoomur Ne 2 «H3mepenue yckopenus c60000H020 1 16.11
naoeHusn). '
21 [IpssmMonvHEHOE U KPUBOJIMHENHOE JBUKECHUE. [[BHKEHME TEa 10 1 18.11
OKPYKHOCTH C MOCTOSTHHOM 10 MOAYJIO CKOPOCTHIO. '
22 W cKyccTBEHHBIE CITYTHUKU 3EMIIH 1 23.11
23 KonTpoabnas 1
pat6ora Ne 2 ""3akoH BCeMMPHOIO TATOTeHUs. JIBU:KeHHE Tesia 1Mo 25.11
OKpYyxkHOCTH. MckyccTBeHHBIE CIyTHUKH 3emun''.
24 Nmmynbc. 3aKOH COXpaHEHHsI HMITYJIbCA. 1 30.11
25 PeakTuBHOE IBUXEHUE 1 4,12
26 BrIBOJ 3aKOHA COXpaHEHUs] MEXaHMYECKOW dHEpTruu. Penenue 3agay 1 7.12
27 KounTpouabHas 1 9.12
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padora Ne 3 «Mmnyasc. Tena. 3aKoH COXpaHEeHHS HMITYJIbCA»

I'maBa 2. MexaHnuyeckue KoJieOaHUSA U BOJHbBI. 3BYK. 13
28 Konebarenbaoe aemxenue. CBoOoaHbIe KoteOanus. KonebaTenbHbie 1 14.12
CHUCTEMBbI. MasTHHK. '
29 Benmnuunsbl, XxapakTepu3yromnime KouaedaTeaIpHOe IBIKCHIE. 1 15.12
30 Jlabopamopnasn paboma Ne 3«Hccnedosanue 3asucumocmu nepuooa |1
yacmomal c60000HBIX KOJ1€OAHUI HUMAHO20 MAAMHUKA OM €20 21.12
OJIUHDBLY
31 3aTyxaronme KojaeOaHus. 1 23.12
32 BrinyxneHnnbie kosiebanusi. PezoHnanc. 1 28.12
33 PacnipocTpanenne konebanuit B ynpyroi cpene. Bomasr. [Ipomonpasie | 1 2912
Y TIOTICPEYHBIC BOJIHBI.
34 JlmHa BostHbI. CKOPOCTH PacipoCTpaHEHUs BOJIH. 1 18.01
35 Ncrounnku 3Byka. 3ByKkoBbIe Kojebanus. BeicoTa u TemOp 3ByKa. 1 19.01
I'poMKOCTB 3ByKa. '
36 I'poMKOCTB 3ByKa 1 25.01
37 Pacnpoctpanenue 3Byka. 3ByKoBbI€ BOJHBI. CKOPOCTH 3BYKA. 1 27.01
38 OTtpakeHne 3ByKa. Ix0. 3BYKOBOH PE30HAHC. 1 1.02
39 Pemenue 3amay mo reme: Mexanndeckue KojacOaHusl. 1 4.02
40 KonTpoabnas 1
7.02
padora Ne 4 «MexaHn4eckne KoJe0aHUS U BOJHbI»
41 MarnuTHoe 1nose u ero rpadudeckoe nzoopaxenune. OqHOPOAHOE U 1 9.02
HEOJHOPOJIHOE MAarHUTHOE TIOJIE.
42 Hanpasnenue Toka v HanpaBJIeHUE €ro MAarHUTHOT'O TOJIS. 1 15.02
43 OGHapykeHue MarHUTHOTO MOJIs 110 ero JeUCTBUIO Ha dJIeKTpudeckuin | 1 2202
ToK. [IpaBuiio sieBoit pyku '
44 Nunykius marautHoro nosis. Pemenue 3amay. 1 23.02
45 MarHuTHbIN IOTOK 1 25.02
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46 SIBrIeHME 2IIEKTPOMArHUTHOM MHIYKITUN 1 1.03
47 Jlabopamopnasa paooma Ne 4 «H3yuenue 31eKmpomMazHumHou 1 4.03
UHOYKUUWY '
48 SABnenue camonraykuun. [lonydenue u nepenaya mepeMeHHOTO 1 8.03
aneKTpudeckoro Toka. Tpanchopmarop. '
49 DJIEKTPOMAarHUTHOE MoJIe. DJIEKTPOMArHUTHHIE BOJIHBI. 1 10.03
50 Konnencarop 1 15.03
51 Koneb6arenbubiit kKoHTYp. [loydyenne snekTpoMarHuTHeIX Kosebanuit. | 1 18.03
52 [TpuHIIMT paIMOCBA3U U TEICBUICHUS 1 2203
DJIEKTPOMAarHuTHAs IPUPOJIA CBETA '
53 [Ipenomnenue cBera. U3NYECKUI CMBICH MMOKA3aTENs MPETOMIICHHUS 1 24.03
54 Hucnepcus cseta. L{Bera Ten. Cnexkrporpad u CIeKTpOCKOI 1 5 04
CrexTpaJibHbIN aHAIN3 '
55 Tunel onTuyeckux cnekTpos. [lornomienue u ucmyckaHue cBeTa 1 704
atomamiu. [IpoucxoxxaeHue JMHEeYaThIX CIIEKTPOB. '
56 KonTpoabnas padora Ne §
«DJIEKTPOMATHUTHBIE SIBJICHUS 12.04
I'naBa 4. Ctpoenune aroma u aToMHOro siapa. Ucnosab3oBanue 11
JHEPrUuM aTOMHBIX sijiep.
57 PaanoakTMBHOCTB, KaKk CBUJIETENILCTBO CJIOKHOTO CTPOEHHUS aTOMA 1 14.04
58 Ctpoenue atoma, cxema ornbita Pesepdopna 1 19.04
59 PannoakTuBHbBIEC IPEBPAIICHUS] AaTOMHBIX SIIEP 1 20.04
60 OTKpbITHE IPOTOHA U HEUTPOHA 1 26.04
61 CocrtaB aToMHOTO si/ipa. MaccoBoe 4ncio. 3apsiJoBOE YHCIIO. 1 28.04
62 Oueprus cBssu. JedexT macc. 1 3.05
63 Pentenue 3amau 1 5.05
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64 Jlenenue sanep ypana. Llenmusie siaepHbie peakIuu. 10.05
65 SAnepusbiit peaktop. [IpeodpazoBaHne BHYTpEHHEN SHEPTHH ATOMHBIX 14.05
SJIep B DJIEKTPUUECKYIO SHEPTUI0. ATOMHAs YHEPTeTUKA '
66 buonornueckoe aeiicTBue paguanny. 3aKOH paJuo0aKTUBHOTO pacraja. 18.05
TepMosiepHbIE peakIuu '
67 Jlabopamopnasa paooma Ne 5 «H3yuenue oenenun adpa amoma ypana 20.05
no gpomozpagpuu mpexoe) '
68 KonTpoabHas padora Ne 6 «CtpoeHue aroma 23.05
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