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IHNPEIAMETA «®U3UKA» JIndHOCTHBIE pe3yJIbTaThl
OO0yuaromuiicst MoJyYUT BO3MOXKHOCTE [T (POPMHUPOBAHUS CIEAYIOIINX TMYHOCTHBIX PE3yIbTaTOB:

Pa3BUTHUEC MO3HABATECIIbHBIX NMHTECPECOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCI>'I;

Y6C)KHéHHOCTI> B BO3MOKHOCTH ITO3HAHUA NPpUPOLIL, B H606XOI[I/IMOCTI/I Pa3yMHOI'0 UCII0JIL30BAHUA I[OCTI/I)KGHPII?I HAaYyKU U TEXHOJIOTHH JJIsL ILa.]'ILHefIIHCI‘O
Ppa3BUTUA YCTIOBCYECKOT'O O6HICCTBa, YBaXCHUC K TBOPUAM HAYKU U TCXHHUKH, OTHOLICHUEC K (1)I/ISI/IKC KaK K 3JICMCHTY O6HIGIICJ]OB61{CCKOI>'I KYJIBbTYPbI;

CaMOCTOSITETIbHOCTD B IPUOOPETEHUH HOBBIX 3HAHUN M IPAKTUYECKUX YMEHHIA;
TOTOBHOCTB K BBIOOPY KU3HEHHOI'O IIyTH B COOTBETCTBUHU C COOCTBEHHBIMH HHTEPECAMH U BO3MOXKHOCTSIMH;
MOTHUBAIIMS 00Pa30BATEIBHON ACATEILHOCTH HA OCHOBE IMYHOCTHO OPUEHTHPOBAHHOTO MOIX0/1A;

(bopMHpOBaHNE IEHHOCTHOT'O OTHOIIEHHSI APYT K IPYTY, K YIUTEI0, K aBTOPaM OTKPBITUH U N300pETeHUH, K pe3ysIbTaTaM 00y4eHHUsI.

MeTanpeaMeTHbIe pe3yabTaThI
OOyuaromuics MOTyYUT BO3MOKHOCTE TS (POPMHUPOBAHUSI CIIEAYIOLIMX METAPEIMETHBIX PE3YIbTaTOB:

OBJIaICHHUC HaBbIKaMH CaMOCTOSATCIBHOI'O HpI/IO6peT€HI/IH HOBBIX 3HaHI/II71, opraHusanuu y‘IC6HOI7[ JACATCIIBHOCTHU, ITOCTAaHOBKHU Heﬂeﬁ, IJIaHUPOBAHMA,
CaMOKOHTPOJIA U OUCHKU PE3YyJIbTaTOB CBOEH ACATCIIbBHOCTH, YMCHUAMU NPEABUACTL BO3MOXKHBIC PE3YJILTATBI CBOMUX ):[el\/'ICTBI/II‘/'I;

MOHUMAaHUE Pa3IHYMid MEXJTYy HMCXOAHBIMU (DaKTaMH W TUTMOTE3aMH Il WX OOBSCHEHUS, TEOPETHUECKHMMU MOJCISMH U pealbHBIMH OOBEKTaMH,
OBIIQJICHUE YHUBEPCAILHBIMU y4eOHBIMHU JICHCTBUSIMHM Ha MpUMEpax THIOTE3 JUIS OOBSICHEHHS M3BECTHBIX (DAKTOB M JKCIEPUMEHTAILHOW MPOBEPKH
BBIJIBUTAEMBIX THIIOTE3, pa3pad0TKH TEOPETUIECKUX MOJEIIEH MPOLIECCOB MIIN SIBIICHUI;

(dbopMUpOBaHUE YMEHHH BOCHPHUHUMATh, IepepadaThiBaTh U MNPEABABIATH WHGOPMAIMI0 B CIIOBECHOH, OOpa3HOW, CHUMBOJUYECKOH (opmax,
aHAJIM3UPOBATh M IepepadaThiBaTh MOJYYCHHYIO HMH()OPMAIMIO B COOTBETCTBUM C IIOCTABJICHHBIMH 3aJladaMU, BBIICISATH OCHOBHOE COJICPIKAHHUEC
MIPOYUTAHHOTO TEKCTA, HAXOANUTH B HEM OTBETHI HA ITOCTABJICHHBIC BOIIPOCHI U U3JaraTh €ro;

HpI/IO6peT6HI/IC OIIbITa CaMOCTOATCIBHOI'O IIOMCKa, aHalln3a H 0T60pa I/IH(l)OpMaLII/II/I C HCIIOJIB30BAHHUEM PA3JIMYHBIX HCTOYHUKOB M HOBBIX
I/IH(l)OpMaLII/IOHHBIX TEXHOJIOTHI JUI pCHICHUS ITO3HABATCIIBHBIX 3a/1a4;

pa3BuTUC MOHOJIOTHYECKON H llI/IEU'IOFI/I‘IGCKOf/i p€uu, YMEHUA BbIpaXXaTb CBOU MBICIIH, CIIOCOOHOCTH BBICITYIINBATH CO6€C€JIHI/IKa, IMIOHUMATh €0 TOYKY
3pCHUs, IPU3HABATh IIPABO APYTOro 4YC€JIOBCKAa HA NHOC MHCHUC,
OCBOCHUC HpI/IéMOB }.IeﬁCTBHfI B HCCTAHJAAPTHBIX CUTYallUAX, OBJIaICHUC 3BPUCTUYCCKUMHU MCTOJaMU PCIICHUSA HpO6H6M;

(bOpMHpOBaHI/IC YMGHI/Iﬁ pa6OTaTB B Ipynri€ C BBIIIOJHCHUECM PA3JIMYHBIX CONHUAJIBHBIX poneﬁ, MNPEACTABIAThL U OTCTauBATh CBOU B3TJIAAbI U Y6€)K,Z[CHI/I$I,
BCECTU JUCKYCCHUIO.

Peryastusnbie YV /I

OOyuaronuics moJyYuT BO3MOKHOCTE JUTs (GOPMHUPOBAHUS CIIEYIONINX PeryasTUBHBIX YV /I

1. Vwmenue camocmosmenvro onpedensimo yenu obyuenus, cmasums u GopMyauposanms Ho8ble 3a0aiu 8 yuéoe u NO3HABAMENbHOU 0esiMeNbHOCMU, PA36UBAMND
MOMUGHL U UHMEPECHL C80€Ll NO3HABAMENLHOU 0eAMeNbHOCHIU.

OO0yJaromuicss CMOXKET:

®  aHaJIM3UPOBATh CYIIECTBYIOIINE U IIAHHPOBATh OyayIie 0Opa3oBaTeNbHbIE PE3YIbTATHI,

M I/II[eHTI/I(l)I/ILII/IPOBaTB COOCTBEHHBIE HpO6J’I€MH " OIIPCACIIATH I'NTaBHYTO npo6neMy;



2.

BBIIBUTaTh BEPCUH PEIICHNUs Tpo0IeMbl, (OPMyIHPOBATH THIIOTE3BI, TPEIBOCXHUINATH KOHEUHBIN Pe3yIIbTaT;
CTaBUTH LIEJh EATEIILHOCTH Ha OCHOBE OTPeNeIEHHO MPOOIEMBI U CYIIECTBYIOIIIX BO3MOKHOCTEH;
(dhopMyupoBaTh YUeOHBIC 33]]a41 KaK I1ary JOCTHKEHUSI TIOCTABICHHON 1EJIN ICITEIbHOCTH;

000CHOBBIBATH LCJICBBIC OPUCHTHUPBI U ITPUOPUTETHI CChIJIKAMHU Ha ICHHOCTH, YKa3bIBas U 000CHOBBIBAs JIOTUYECKYIO ITOCJIEAOBATECIIbHOCTD 1IAaroB.
VYmenue camocmosimenvno niavuposaniov nymu oocmudicernus ueﬂeﬁ, 6 MmMoM 4ucie dalbmepHamueHbvle, OCO3HAHHO 6bl6up(Nnb Haubonee Sd)(ﬁel(‘n’IMGHble

Cnocobbl peuleHus y4eOHbIX U NO3HABAMENbHBIX 3A0aY.
OO0yJaroImuiCs: CMOXKET:

3.

onpeAeaTh HeoOoxomumoe(bie) NeHCTBUE(sT) B COOTBETCTBUU C YUSOHOW M MO3HABATEIILHOM 3a/la4aMU U COCTABJIATH AJITOPUTM €ro(MX) BBHITOJTHEHUS;
00OCHOBBIBATh U OCYIIECTBISATH BEIOOp Hanboee 3 EKTUBHBIX CIIOCOOOB pEeIICHNsT YIEOHBIX U MIO3HABATENbHBIX 3a/1a4;
OTPENIENATE/HAXOUTh, B TOM YHCIIC U3 MPEUIOKCHHBIX BAPHAHTOB, YCIIOBHSI /ISl BBIOJHECHUS YUCOHOM 1 MO3HABATENEHON 33/1a4;

BBICTPanBaTh XM3HEHHBIE IJIaHBl HA KPAaTKOCPOUHOE Oymyiiee (3asBIATH 1IeJICBbIE OPUEHTUPHI, CTABUThH aJ€KBaTHBIC UM 3a[aud M Npeasararh JIeiHcTBus,
yKa3bIBasi 1 000CHOBBIBAs JIOTHYECKYIO I10CIEI0BATENBHOCTD 1IAr0B);

BBIOMPATH U3 IPEAJIOKCHHBIX BAPHAHTOB M CAMOCTOSITETILHO HCKATh CPEJICTBA/PECYPCHI TSl PEICHUS 3a1a4H/IOCTHKCHUS 1IETIH;

COCTABJISATh IJIaH PeIIeHNs MPo0IeMbl (BBIIOIHEHUS [IPOEKTA, IPOBEICHUS UCCIEIOBAHMS);

OTIpeNIeIATh IOTEHIHAIbHbIE 3aTPyIHEHUS IIPH PELLICHUN Y4eOHOH 1 O3HABaTEIbHOM 3aauil U HAXOAUTh CPEACTBA Ul UX YCTPaHECHUS;
OTMCBIBATH CBOM OMBIT, OOPMIISISL €T0 JIJIS Iepeiaddl JPYTUM JIO/ISIM B BHJIE TEXHOJIOTHH PEIICHUS MPAKTUIECKUX 3a1a4 ONPEICIEHHOTO Kilacca,

IUTAHUPOBATH ¥ KOPPEKTHPOBATH CBOIO MHIMBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
Ymenue coommocumov ceou Oeiicmeuss ¢ nianupyemviMu pe3yiomamami, OCYWECeIsimb KOHMPOIb C80ell 0esimeNbHOCMU 8 npoyecce O00CHUNCEHUS.

pesyrvmama, onpeoesims CROCobbL OeticmaUll 8 PAMKAX NPeoslONCEHHBIX YCA08ULl U MPebO8aHuUll, KOPPEKMUPOBams C80OU OelCMEUs. 8 COOMBEMCMEUU ¢ U3MeHsioulelics

cumyayuei.

OO0y4JaroIuHCs CMOXKET:
OTIPEIEIISATH COBMECTHO C TIEIarOTOM M CBEPCTHUKAMU KPUTEPUH TIAHUPYEMBIX PE3YJIbTATOB M KPUTEPUHU OIICHKH CBOEH YIeOHOU A TeIbHOCTH,;

4.

CUCTCMATHU3HUPOBATH (B TOM YHCJIC BI)I6I/IpaTI> HpI/IOpI/ITeTHble) KPUTCPpHUHU TNIAHUPYCEMBIX PE3YJIbTATOB U OLICHKH cBOcH ACATCIbHOCTH,

0TOMpaTh MHCTPYMEHTHI U1 OLIEHUBAHUS CBOCH JEATEIBHOCTH, OCYIIECTBIISATE CAMOKOHTPOJIb CBOEH JESITENbHOCTH B paMKax MPEAJIOKECHHBIX YCIOBUH U
TpeOoBaHUii;

OLICHHUBATh CBOIO JIEATEIBHOCTD, ApTYMEHTUPYS IPUYMHBI JOCTHXKEHUS WM OTCYTCTBUS INIAHUPYEMOI'O Pe3yJIbTaTa;

HaXOJIUTh JIOCTATOYHBIE CPEJICTBA JIJISl BBITIOIHEHHS yUeOHBIX JISHCTBUI B U3MEHSIONICHCS CUTYAI[H W/UITK TIPH OTCYTCTBHHU TUIAHUPYEMOTO Pe3yIbTaTa;
paboTas 1o CBOeMy IUIaHY, BHOCHTh KOPPEKTHBBI B TEKYIYIO ACSITEILHOCTh Ha OCHOBE aHAlIM3a M3MEHEHUN CUTYalluu JUIS TIONYUYESHHsl 3allJIaHUPOBAHHBIX
XapaKTEePUCTUK MPOIYKTa/pe3ybTara;

YCTaHABJIMBATH CBA3b MEXAY MNOJYYEHHBIMU XapaKTEPUCTUKAMU MPOAYKTA U XapaKTEPUCTUKAMHU MpoLecca ASATEIbHOCTH U 110 3aBEPLIECHHUH JCATEIbHOCTH
npeyiaraTb K3MEHEHUE XapaKTEPUCTHK ITPOLIECCA ISl IOJYYEHUS YIIYUIIEHHBIX XapaKTEPUCTUK MPOLYKTa;

CBEPATH CBOM JEHCTBUSI C 1IEIbIO U IPU HEOOXOIMMOCTH UCTIPABIISATH OIIMOKH CAMOCTOSITEIBHO.

Ymenue oyenusamov npasunoHocmo bInonHeHUs YueOHOU 3a0ayu, cCOOCMBEHHbIE B03MOICHOCHU €€ PeUleHUs.

OO0yJaromuicss CMOXKET:

OTIPENIeNIATh KPUTEPHH NPABUIILHOCTH (KOPPEKTHOCTH) BHIIOJTHEHUS yUeOHOM 3a1aui;



¢ AHAJIM3UPOBATHL U 000CHOBBIBATh MMPUMEHEHNE COOTBETCTBYIOIIETO MHCTPYMCHTAPUA JI BBITIOJTHECHUS y‘lC6HOfI 3aJavu,

® cBOOOJHO TOJH30BATHCA BHIPAOOTAHHBIMHU KPUTEPUSAMHU OLEHKHA M CAMOOIEHKH, UCXOMAS M3 IENI M UMEIOIINXCS CPEICTB, pa3iiudas pe3yibTaT | CIOCOObI
JICHCTBHIA,

® OLICHUBATh IIPOAYKT CBOEH JeSITEILHOCTH 110 3aJaHHBIM H/MIIH CaMOCTOSITCIIHHO OHpCILeJ'IéHHBIM KPUTEPUAM B COOTBETCTBHUHU C LCIIBIO ACATCIBHOCTH,
®  000CHOBEIBATH JOCTHXKMMOCTD LCIIN BI>I6paHHBIM CII0COOOM Ha OCHOBE OIICHKHU CBOUX BHYTPCHHHUX PCCYPCOB U JOCTYIIHBIX BHCIIHUX PECYPCOB;

* (uxcHpoBaTh U aHATM3UPOBATH JHHAMUKY COOCTBEHHBIX 00Pa30BaTENbHBIX PE3YIHTATOB.
5.  Bradenue ocnoéamu CcamMOKOHMPONA, CAMOOYEHKU, NPUHAMUSL DPEUeHUll U OCYWECMEIeHUs OCO3HAHHO20 6blO0pa 6 Y4eOHOU U NO3HABAMENbHOU

oesamenbHOCHIU.

OO0yJaroIuNCs CMOXKET:

* HaOII0AaTh U aHAJM3UPOBATh COOCTBEHHYIO yUeOHYIO U I03HABATEIbHYIO
NESITeNbHOCTD U AEATEIIbHOCT JPYTUX 00YYarOLIMXCsl B IPOLIECCE B3aMMOIPOBEPKH;

® COOTHOCUTH PCAJIBHBIC U TNIAHUPYCMBIC PE3YJIbTAThI HHI[HBHI[yaJIBHOfI O6pa3OBaTCJII)HOI71 JACATCIBHOCTU U I€JIaTh BBIBOJBI,

® [IPUHUMATH PElICHHE B y4eOHON CUTYaIlMd U HECTH 33 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEIbHO OonpeACIATh IIPUIKUHBI CBOCTO YCII€Xa UJIK HEYCIIEXAa U HAXOAUTH CITOCOOBI BbIXOJIa U3 CUTyalluUu HEYCIIEXA,

® PETPOCTIEKTUBHO OMpENeNsiTh, KaKhe ACHCTBHS M0 PEIICHHI0 YU4eOHOHW 3aJaud WM MapaMeTphl STHX NEHCTBUH NMPUBETH K MOJTYYECHHIO MMEIOMICTOCs MpPOIyKTa
y49e0HON TeATeIbHOCTH;
*IeMOHCTPUPOBATh NPUEMBI PETYISIMH NCUXO(U3UOJIOTMYECKUX/IMOLMOHANBHBIX COCTOSHUKA A1l JOCTWKeHHs d3¢ddekra ycmokoeHus (ycTpaHEHHs
SMOIMOHAIILHON HanpspKEHHOCTH), 3 deKTa BoccTaHOBICHUS (OcnalieHusl MpOSBICHUN yTOMIICHUS), d3QQeKTa aKTUBU3ANUU (TTOBBIIIECHHS MCUXO(HU3NOIOTHICCKOM
PEaKTUBHOCTH).

IHo3naBareabHbie YV /I
OOy4aroIIUICs TOTYYUT BO3MOKHOCTD il (JOPMUPOBAHUS CACAYIONIMX MO3HABATEIBbHBIX Y Y /I,
1. Vwmenue onpedensimo nonsimus, cozoaeams 0600wenusl, yCmManagiueams

amanocuu, Kiaccupuyuposamv, camoCmosmenbHo 8blOUPaAmb OCHOBAHUSL U Kpumepuu O KIaccupurayuu, YCmanasiugams NPULUHHO-CIeOCMEEeHHble C653U, CMPOUmMb
JIO2UHECKOE PACCYHCOEHUE, YMO3AKTIOUeHUe (UHOYKMUBHOE, 0e0YKIMUSHOE, N0 AHAN02UU) U Oelamb 6bl600bl. O0YUAIOIIUNACA CMOXKET:

MOI0OUPATh CIIOBA, COTIOAYNHEHHBIE KITFOUEBOMY CIIOBY, ONIPEACISIONINE €r0 MPU3HAKU U CBOWCTBA;

BBICTPaUBaTh JJOTHUYECKYIO LEMOYKY, COCTOSIIYIO U3 KIFOUEBOTO CJIOBA U CONOJYMHEHHBIX €MY CJIOB;

BBIZICJISITH OOIIHIA TPU3HAK IBYX MW HECKOJIBKUX MPEIMETOB, UITH SIBJICHUH M OOBSICHITH UX CXOJICTBO;

00BENUHATH PEAMETHI U SBJICHHS B TPYIIIEI 110 ONPEIeIEHHBIM IIPU3HAKaM, CPAaBHUBATh, KJIacCH(PUIIMPOBATh ¥ 00001maTh (PaKThI U SIBIICHUS;
o BBIIC/ISATH SIBJICHUE M3 OOIIET0 psijia IPYrUX SBICHUM;

OINpeaACIATh O6CTOHT€JII)CTB3, KOTOPHBIC npeamecTBOBAIN BO3HHUKHOBCHHIO CBs3U MEXOy SIBJICHUSIMH, nus3 OTHUX 00CTOSATENLCTB BBIJACIIATH
OHpeZIeHHI'OH.H/IC,CHOCO6HBIe OBITh HpPI‘IPIHOfI JaHHOT'O ABJICHHA, BBIABIIATE IPUYHUHBI U CIICACTBUA HBHeHHﬁ;

CTPOUTH PacCyKIIEHUE OT OOIUX 3aKOHOMEPHOCTEH K YACTHBIM SBJICHUSM U OT YACTHBIX SBJICHUH K OOIUM 3aKOHOMEPHOCTSIM;

CTPOUTH PacCyKIIEHUEC Ha OCHOBE CPaBHEHUSI IIPSIMETOB U SIBIICHUMN, BBIJICIISSA TIPU 3TOM OOIIHNE PU3HAKH,

W3JaraTh NOJY4YCHHYIO HHQOPMAIIHIO, HHTEPIIPETHPYS € B KOHTEKCTE peliacMon 3a1aum;

CaMOCTOSITEIIFHO YKa3bIBaTh Ha MH()OPMAITUIO, HYKIAIOIIYIOCS B TPOBEPKE, MPeIaraTh U MPUMEHSThH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH HH(POPMAIIHH;
BepOAIM30BaTh IMOIIMOHAIBHOE BIICUaTICHHE, OKa3aHHOE Ha HETO HCTOYHHKOM,;



® OOBICHATH ABJICHUS, IIPOLECChI, CBA3NM M OTHOIICHUA, BBIABIIICEMBIC B XOI€ MMO3HABATEIIFHON M HCCJIEI0BATEIBCKON ACATEIHbHOCTH (HpI/IBO,I[I/ITB 0OBSICHEHHE C
HN3MCHCHUECM q)OpMBI MMpEACTaBJICHUS, 06’I>$ICH$ITI), ACTAIU3UPYS UITN 0606H1a51; OOBSICHATE C 3aJIaHHOM TOYKU 3peHI/I$1);

® BBIBJIITH U HA3bIBATh NPUYHNHEI CO6BITI/I$I, SABJICHHUS, B TOM 4YHUCJIC BO3MOXKHBIE/HanOoIee BEPOATHBIC ITPUYHNHBI, BO3SMOXKHBIC ITOCJIICACTBUA 3aJlaHHOM IIPUYNHEL,
CaMOCTOSATCIIbHO OCYIICCTBIIAA HpI/I‘lI/IHHO-CJ'ICHCTBCHHHﬁ aHaJIn3;

® JelaTb BBIBOJ Ha OCHOBE KPUTHYECKOIO aHaln3a pasHbIX TOYEK 3pPEHHUS, NOATBEPKIATH BBEIBOJ COOCTBEHHOM apFYMEHTaHHCﬁ UM CaMOCTOATCIBHO
TMOJTYYC€HHBIMU JaHHBIMU.

2. Ymenue cozoasams, npumensame u npeobpazoevieams 3HAKU U CUMBOIbL, MOOENU U cXeMbl OJiA peuleHus y4eOHbIX U NO3HABAMENbHBIX 3a0aXy.
OOy4JaroImuicss CMOXKET:

i 0003Ha4YaTh CHMBOJIOM M 3HAKOM IIpEeMET U/HUJIH SIBJICHUE;
® OMpeACIATDh JIOTHYCCKHUC CBA3U MEKAY MpeAMETaMU I/I/I/IHI/I SIBJICHUSIMU, 0603Haanb JaHHBIC JIOTHYCCKHUEC CBA3H C IIOMOIIBIO 3HAKOB B CXEMC;
® co37aBaTh aOCTPaKTHBIN WK peabHBIN 00pa3 mpeaMeTa W/WiiH SBISHI; CTPOUTh MOJEIh/CXeMY Ha OCHOBE YCIIOBUH 3a/1a4y H/HITH CIIoco0a e€ perieHus;

® Co31aBaThb B€p6aJH>HI>IC, BCHICCTBCHHBIC 1 I/IH(I)OpMaIH/IOHHI)IC MOZACIN C BBIACICHUEM CYHICCTBCHHBIX XapPaKTCPHUCTHUK 00BeKTa I OIIPEACIICHUA crocoba pemeHuA
3a/1a4d B COOTBETCTBHUHM C CUTYaLIUEH;

® IpeoOpa3OBLIBATH MOJIEIH C IICJIBIO BBISBJICHHUS OOIIMX 3aKOHOB, OMPEICISIIOIINX JaHHYIO IIPSIMETHYIO 0071aCTh;

® MEepeBOJUTH CIOXHYIO TI0 COCTaBy (MHOTOACIIEKTHYIO) WH(MOpMAINIO U3 rpaduyecKoro Wi (OopMalM30BaHHOTO (CHMBOJIBHOTO) MPEICTABICHUS B TEKCTOBOE U
HA000pOT;

M CTPOUTH CXEMY, AJITOPUTM ,I[eflCTBHH, HUCIPABJIATh UM BOCCTAHABINBATDH HEU3BECTHBIN paHee AJIrOPUTM HAa OCHOBC MMCIOLICTOCA 3HAHUSA 00 O6T>CKT6, K KOTOpOMY
MIPUMCHSICTCA aJITOPUTM;

M CTPOUTH A0KA3AaTCIILCTBO: IIPAMOEC, KOCBECHHOC, OT IIPOTUBHOTO;

®  aHATM3UPOBATH/pedICKCUPOBATh OMBIT Pa3padOTKH U peaTn3alui Y1eOHOTO MPOEKTa, CCIIEIOBaHNUs (TEOPETUIECKOT0, SMITMPUIECKOTO) HAa OCHOBE MPEAJIOKEHHON
npoOJIEeMHON CHTYaIUH, TIOCTABICHHOM 1eNT W/WIIH 33/IaHHBIX KPUTEPUEB OIICHKH MPOIyKTa/pe3ybTara.
3. Cwmbicnosoe umenue.
OO0yuaromuicss CMOXKET:

® HaxoIUTh B TEKCTE TpeOyeMyro HHPOPMALHUIO (B COOTBETCTBUH C LENSIMH CBOEH J1EATEILHOCTH);

® OPHEHTUPOBATHCS B COAEPIKAHNU TEKCTA, IOHUMATh LIEJTOCTHBIN CMBICI TEKCTA, CTPYKTYPHUPOBATh TEKCT;
®  yCTaHaBJIWBATh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITHIA, SIBIICHUH, IIPOIIECCOB;

®  PE3OMHUPOBATH INIABHYIO IO TEKCTA,;

® KPUTHYECKH OILIEHUBATh COIEp)KaHue U (HOpMY TEKCTa.
4. @OPMHPOGQHHE u paseumue 3K0J02UYeCKO20 MbIUICHUA, YMEHUE NPUMEHANb €20 6 nO3H(l€ame]le0Lj, KOMMyHMKamu@HOﬁ, C‘OuuaﬂbHOﬁ npakmuke u
npogeccuonarbHoU opuenmayui.
OO0yJaromuicss CMOXKET:

®  OmpenenaTh CBOE OTHOLIEHUE K TPUPOTHOM CpEIE;

®  aHaJIM3UPOBATh BIMSHUE IKOJIOTHUECKUX (DAKTOPOB Ha Cpely OOUTAHUS )KUBBIX OPraHU3MOB;

®  TIPOBOJIWTH NIPUYMHHBIA U BEPOSTHOCTHBIN aHAIN3 IKOJIOTHIECKUX CUTYaIlHi;

® MPOTHO3MPOBATh U3MECHCHUS CUTYAIlMH NIPU CMEHE JISHCTBHSI OJTHOTO (paKTopa Ha ACHCTBUE APYroro (hakTopa;



®  pacmpoCTpaHATh SKOJIOTHUYECKUE 3HAHHUS U YIaCTBOBATh B MPAKTUYECKHX JIeTax IO 3alIUTe OKPY KAIOIIEH CPEIbI;

®  BBIpAXKaTh CBOE OTHOIICHHE K MPHUPOJIE YePe3 PUCYHKH, COUNHEHHSI, MOJICITH, IPOCKTHBIE paOOTHI.
5. Pazeumue momusayuu k 081a0eHUI0 KYJIbMypou AKMUEHO20 UCNOIb308AHUSL CLOBAPELL U OPY2UX NOUCKOBbIX CUCTIEM.
OOy4JaroIIUNCs CMOXKET:

®  OIpeneiIiaThb HCO6XOI[I/IMI>IC KIIFOUYEBBIC ITOMCKOBBIC CJIOBA U 3aIIPOCHhI;
M OCYHICCTBJIATH B3aMMOJICUCTBHE C OJICKTPOHHBIMH ITOUCKOBBIMU CUCTEMAMU, CIIOBAPSAMU;
® (bOpMHpOBaTI) MHOKCCTBCHHYIO BBI60pKy N3 IMOUCKOBBIX HCTOYHHUKOB AJI O6’BCKTI/IBI/ISaIII/II/I PE3YyJIbTATOB ITIOMCKA,

®  COOTHOCHUTH IIOJIyYECHHBIE PE3YIbTaThl IOUCKA CO CBOEH AesATenbHOCTEI0. KoMmmyHukaTuBHbie YV /[
Ymenue opzanuzosvieams yuebnoe compyoHUHecmeo u cOBMECmHYI0 0eamelbHOCMb ¢ Yuumenem U ceepCmHuKamu; pabomams UHOUGUOVATLHO U 6 epynne:
HAxX00Ums obwee peuieHue U paspeulamv KOHQGIUKMbL HA OCHOBE CONACOBAHUA NOZUYUL U YYéma UHMepecos; QOopmMyaupoeams, apeymMeHmuposams u
omcmaueams C80€ MHeHuUe.
OO0yJaroIuNCs CMOXKET:
OIIPEACIATH BO3MOXKHBIE POJIM B COBMECTHOM JEATENBHOCTH;
UIPaTh ONPEIEIEHHYIO POJIb B COBMECTHOM NEATEIbHOCTH;

MIPUHAMATH TTO3UINI0 COOECEIHNKA, TOHUMAs TTO3UITHI0 JIPYTOro, pa3indaTh B €ro pedd: MHEHHE (TOYKY 3pEHHs), JOKa3aTelIbCTBO (apPTyMEHTHI), (paKThl;

TUTIOTE3bI, AaKCHOMBI, TEOPHUH;

OMpPEaACIATE CBOA HeﬁCTBHﬂ )51 HeﬁCTBHH napTHépa, KOTOpBIC CII0COOCTBOBAIIN HITH MMpenATCTBOBAIA HpOHyKTHBHOﬁ KOMMYHUWKAIIUH;
CTPOUTH MMO3UTHUBHBIC OTHOIICHUSA B IIPOILECCE y‘-lCGHOﬁ W TIO3HABATEILHOM JCATCIIbHOCTH,

KOPPEKTHO MW apryMCHTHPOBAHHO OTCTaMBaTb CBOIO TOYKY 3pCHHUA, B OUCKYCCUHM YMETHb BBIABUI'aTb KOHTPAPryMCHTHI, Hepe(bpasnpOBaTL CBOIO MBICIIb

(BHaI[eHI/Ie MCXaHU3MOM 5KBUBAJICHTHBIX 3aMeH);

KPUTUYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPHU3HABATh OIIMOOYHOCTH CBOET'O MHEHUS (€CIIM OHO TAKOBO) U KOPPEKTHUPOBATH €T0;
npeasiaraTh albTePHATUBHOE PELICHUE B KOHPIUKTHON CUTYalny;

BBIJIEJISITH OOLIYIO TOUKY 3PEHUSI B IUCKYCCHU;

JIOTOBapHBaThCA O MPABUIIAX U BOIPOCAx Ui 0OCYKIIEHHS B COOTBETCTBUH C NIOCTABICHHOM MepeA IPyINon 3a1a4el;

OpraHMU30BbIBATH yueOHOE B3aUMO/ICHCTBIE B rpyIie (OMpenessTh 00IIHe 1eNd, PACIPEIeIISTh POJIH, TOTOBAPHBATHCS JAPYT C APYTOM U T. 11.);

YCTPaHSATh B paMKax JUaJIorTa pa3pbiBbl B KOMMYHUKAIMH, OOYCIIOBIICHHbIE HETIOHMMAaHHEM/HENPUSTHEM CO CTOPOHBI COOECEeTHHMKA 3aaa4u, (HOPMBI HITH

COJIEpKaHUS JUAIIOTa.

2. Ymenue ocoznanno ucnonvzosame pedeesble cpedcmea 8 coomeemcmeuu ¢ 3aoauvell KOMMYHUKayuu o BbIPAJICEHUA CBOUX UYBCME, mbulcaen u

nompedonocmeti 07151 NIGHUPOBANHUA U Pe2YIAYUU C80ell 0esIMENbHOCU, 61A0eHUe YCMHOU U NUCOMEHHOU Peubl0, MOHON02UYECKOU KOHMEKCMHOU peublo.

OOy4JaroIIUHCs CMOXKET:
OIMpeACIATL 3aJa4y KOMMYHHUKAIIUU U B COOTBETCTBHUU C HEeH OT6I/IpaTB PEYECBBIC CPECTBA,

0TOHMpAaTh ¥ HCIOIB30BATh PEUEBBIE CPENICTBA B IPOLIECCE KOMMYHUKALIUK C IPYTUMH JIFOABMU (IUAJIOT B ape, B Majol TpyNIe U T. 11.);
MPEICTaBIISATh B YCTHOM WM MUCEMEHHOM (hopMe pa3BEPHYTHIH IJ1aH COOCTBEHHOM JEsITENbHOCTH;

COOJFOIaTh HOPMBI ITyOJIMYHON pevr, PerJIAMEHT B MOHOJIOTE M JUCKYCCHHU B COOTBETCTBUH C KOMMYHUKATUBHOU 3aj1aueii;
BBICKA3bIBaTh 1 00OCHOBBIBATH MHEHHE (CYXICHIE) U 3allpalinBaTh MHEHHE TapTHEPA B paMKax JTHAJIOTa;



®* TPWHUMATH PEIICHHE B XOJE IHUajora M COTJIACOBRIBATE €T0 C COOSCETHIKOM;

¢ co3naBaTh MMCbMEHHBIE KIIMIIINPOBAHHBIE U OPUTHHAIBHBIE TEKCTHI C UCIIOJIB30BAaHUEM HEO6XOI[I/IMI>IX PEYEBBIX CPEACTB,

® HCOOJb30BaTh Bep6aJ'II)HI)Ie cpeacTBa (CpeILCTBa JIOTUYCCKOM CBSISI/I) JJIs1 BBIACIICHUA CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHHA

® JWCIOJIE30BaTh HEBepOATbHBIC CPEICTBA HITH HATJIATHBIC MaTepHabl,
MTOATOTOBIIEHHBIE/ OTOOpaHHBIE IO PYKOBOJICTBOM YUUTEIS;

® J1eN1aTh OICHOYHBIM BBIBOJI O JOCTIDKCHUH IEIH KOMMYHHKaIIU HETIOCPEACTBCHHO ITOCJIE 3aBCPIICHUA KOMMYHUKATUBHOI'O KOHTAKTa U 000CHOBBIBATH €rO0.

3. (Dopmupoeanue u paseumue KomnemeHmHocmu 6 obnacmu uCnoIb3068aHUs.

UHGDOPMAYUOHHO - KOMMYHUKAYUOHHBIX mexHoao2ull (Oanee - UKT).

OO0yJaroImuHCst CMOXKET:
IIEJICHAITPABIICHHO UCKATh U UCIIOIb30BaTh NH()OPMAITMOHHBIC PECYPChI, HEOOXOAMMBIE JIJISl PEIICHUsT YISOHBIX M MPAKTHUECKUX 3a/1a4, ¢ moMoInkto cpencts UKT;

BBIOUPATh, CTPOUTH U UCTIONIB30BATh a/IeKBaTHYIO0 MH()OPMAIIMOHHYIO MOJIENb JJIsl IIepeadll CBOMX MBICTICH CPEACTBAMH E€CTECTBEHHBIX M (POPMANBHBIX S3BIKOB B
COOTBETCTBUHU C YCIOBUSAMU KOMMYHUKAIIUHY;
BBIIEJISATH MHOPMALIMOHHBIN aCIEKT 3aJa4u, OIIEPUPOBATh JaHHBIMHU, UCIIOIb30BAaTh MOJIENb PEIICHU 3a1a4H;
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOIOTHUH (BKIIIOYAast BEIOOP aJeKBAaTHBIX 33/1a4€ HHCTPYMEHTAIBHBIX IPOrPAMMHO-AMIapPaTHBIX CPENICTB U CEPBUCOB) IISIPEILICHUS
MHQOPMAIIMOHHBIX M KOMMYHUKAIlMOHHBIX Y4YeOHBIX 3aJad, B TOM YHCIIE: BBIYMCIICHHE, HAIUCAHWE MHCEM, COUYMHEHHUH, AOKIAAOB, pedeparoB, cO3laHHE
MpEe3eHTAaUUN U Ap.;
®  HCHONB30BaTh HHPOPMALHIO ¢ YIETOM STUIECKUX U IPABOBBIX HOPM;
co3llaBaTh HMH(POPMALMOHHBIE PECYpChl Pa3HOrO THNA W JUII Pa3HBIX ayAUTOPHH, COON0AaTh MH(OOPMAIMOHHYI) TUTHEHY M MpaBHia HH(POPMAIMOHHON
0e3ormacHOCTH.

IIpenMeTHBIE pe3yIbTATHI

OOyuaronuics moayYuT BO3MOXKHOCTB TS (GOPMHUPOBAHUS CIIEYIOUINX MIPEIMETHBIX PE3YIbTaTOB!
3HaHUSI O MPHUPOJE BAXKHEHIIMX (PU3MUYECKHX SIBICHHI OKPYXAlOIEro Mupa M NOHUMAaHHE CMbICNA (PU3MUECKUX 3aKOHOB, PACKPBHIBAIOLIMX CBS3b HM3YYEHHBIX
SIBJICHUM;
® yMEHMs [T0JI30BAaThCS METOAAMH HAYYHOTO UCCIIEOBAHNUS SIBICHUI IPUPOLBI,
IIPOBOJUTH HaOII0IeHNS, TUTAHUPOBATH U BBINIOJHATH 3KCIIEPUMEHTHI,
00pabaThiBaTh pe3yiIbTaThl U3MEPEHUI, MPENCTABIATh PE3yIbTAThl H3MEPEHUN C MOMOINBI0 TAONHII, rpaduKoB M (HOPMYII, OOHAPYKUBATh 3aBUCHMOCTU MEXKIY
(u3nUIeCKUMH BeJIMYMHAMH, OOBSICHATH MTOJYYCHHBIE Pe3yJIbTAaThl U JIEJIaTh BHIBOJbI, OLIEHUBATH IPAHMIIBI TIOIPEIHOCTEN pe3yIbTaTOB U3MEPEHUIl;
YMEHUS MPUMEHSTh TEOPETHUECKUE 3HAHUS 10 (PU3UKE HA TIPAKTHKE, periaTh GU3ndecKre 3a/1a4u Ha MPUMEHEHHUE MOJTYYCHHBIX 3HAHUIA,
YMEHUS U HaBBIKW NPUMEHATH MOJyYEHHBIC 3HAHUA AJIS1 OOBSCHEHUS! PUHLMIIOB ACHCTBHSA BAKHEHIINX TEXHHYECKHX YCTPOWCTB, PELICHHUS MPAKTHUECKUX 3a/1a4
MOBCEIHEBHOM JKU3HU, o0ecriedeHns: 0€30MacHOCTH CBOSH JKU3HH, PAIMOHAILHOTO MPUPOJIOTIONB30BAHUS U OXPaHbl OKPYKAIOIIEeH CPEJIbL;
(dhopmupoBaHue yOeKIeHHSI B 3aKOHOMEPHOW CBSI3M W MO3HABAEMOCTH SBJICHUH NPHPOJbI, B OOBEKTUBHOCTH HAYYHOTO 3HAHHSA, B BBHICOKOW LIEHHOCTH HAayKH B
Pa3BUTHM MATEPUATIBHON U JYXOBHOU KYJIbTYPBI JIFOJEH;
pa3BUTHE TEOPETHYECKOTO MBIIUICHHUS HA OCHOBE (DOPMUPOBAaHUS YMEHUI

*YCTaHaBJ'II/IBaTI: (l)aKTBI, pa3in4aTh OPpUIUHBL U CJICACTBUA, CTPOUTH MOACIIN U BBIIBUTATh TUIIOTC3hI, OTBICKHBAaTh H (bOpMyanOBaTB A0Ka3aTC/IbCTBA BbBIABUHYTBIX
THUIIOTE3, BEIBOAUTH U3 OKCIICPUMCHTAJIBHBIX (baKTOB 1 TCOPETHUCCKHUX MoJIelie (1)I/I3I/I‘-ICCKI/IG 3aKOHBI,

KOMMYHHUKATUBHBIC YMCHUA: JOKJIAAbIBATE O PE3YyJIbTaTaX CBOCT'0 UCCIICAOBAHMUA, Y4aCTBOBAaTh B JUCKYCCHU, KPATKO U TOYHO OTBCYATh HA BOIIPOCHI, UCIIOJIb30BATh



CIPaBOYHYIO IUTEPATypy U Ipyrue UCTOYHUKU HH(OpMALUH.

® TPOBOAMTH OMBITHI (J1a0. SKCIIEPUMEHTHI) C UCTIOJIL30BAHUEM aHAJIIOTOBOTO J1a00paTOpHOTo 000PYAOBaHUS 1 HUPPOBOTO 0O60opynoBaHus LeHTp «Touka pocTay .

Il. COAEPKAHHUE YUYEBHOI'O MNPEJIMETA «®U3UKA» (nmpakTudeckass 4acThb Y4Ye0HOro COAEpP:KAHUS MpeaMeTa  yCHJIEHA
MaTepHAJILHOTEXHHYeCKOil 0a30ii HeHTpa «Touka pocTa», HCMOJAB3yeMOro Jisl peaju3anuu o0pa3oBaTejbHBIX MPOrpaMM B paMKax NMpenoJaBaHus (pU3NKH)
@®u3uka 1 (pu3nUecKue MeToAbl M3ydyeHusi mpupoasl Pm3mka - Hayka o mpupoxae. Habmomenwme w ommcanue Qu3ndeckux sBieHuni. dusmueckne MpuOOPHI.
®dusnueckre BeIMUUHBI U UX u3MepeHue. [lorpemHoctu uamepenuil. MexayHaponHas cucreMa enuHull. Hayunelii mMeTon mo3HaHus. ®Ou3NYecKuil 3KCIEpUMEHT U
(hms3nueckas reopusa. Hayka n TexHuKka.

JeMoHcTpanuu (¢ MCHoJIb30BaHUEM HUGPOBOro U aHAJIOroBOro o6opyaoBanus neHTpa «Touka pocray)

Habnronenune pusndeckux sBaeHnid: CBOOOIHOTO MafeHuUs Tel, KoeOaHni MasTHHUKA, MPUTSHDKEHUE CTATBHOTO IIapa MarHUTOM, CBEYEHHE HUTH 3JIEKTPUUECKON
namriel. Ousnveckre npruoOOpPHI.

JlaGopaTopHblie padoThl M ONBITHI (C MCNOJbB30BAHMEM HM(POBOro U aHAJIOroBOro 006opynosanusi neHrpa «Touka pocray) OnpenencHue LEHbBI JEICHUS
KBl K3MEPUTEIILHOTO MPUOO0DA.

Mexannyeckue siBJIeHUS

Kunemartuka. J[nHamuka. 3aKOHBI COXpaHEHWs] HMMITyJhCa M MEXaHHMYECKOW SHeprur MexaHmdeckue KojeOaHWs M BOJHBI. MeXaHHUYECKOe IBUKCHUE.
OtHocutenbHOCTh ABMAKEHUS. Cucrema orcueta. Tpaekrtopus. Ilyts. [Ipsamonuneiinoe paBHOMepHOE ABMXKEeHHE. CKOPOCTh paBHOMEPHOT'O HMPSIMOJIMHEUHOTO TBUKEHUSL.
MeTtoabl u3MepeHus paccTOsIHUS, BPEMEHH U cKopocTu. HepaBHOMepHOe nBMKeHHE. MTHOBEHHAs! CKOPOCTh. YcKopeHue. PaBHoyckopeHHoe aprmxenue. CBoOomHOE
nageHne ten. ['paduku 3aBUCHMOCTH TIYTH W CKOPOCTH OT BpeMeHH. PaBHOMEpHOe NMBMKEHHE 10 OKpYXXHOCTH. Ileprom m dactoTa oOpamieHus. SIBIeHUE WHEPLUU.
IlepBriii 3axkon HetoTona. Macca tena. IlnoTHOCTh BemecTBa. MeToabl U3MEPEHUs MacChl U INIOTHOCTH. B3aumopeiictBue ten. Cuna. [IpaBuno cnoxxenus cui. Cuna
ynpyroctu. MeTozs! usMepenus cuibl. Bropoii 3akon HeioTona. Tpetuii 3axon HetotoHa. Cuina TspkecTH. 3aKOH BCEMHUPHOTO TATOTeHMs. VICKyCCTBEHHBIE CITyTHUKH
3emuu. Bec tena. HeBecomocTs. I'eonienTprueckas U renuoneHTpudeckas cucreMsl Mupa. Cuna TpeHus. MOMEHT cuiibl. Y cJIOBHS paBHOBecHs pbrdara. LIeHTp Tsxectu
Tena. YcloBus paBHOBecHs Ten. MiMmynbe. 3aKoH coxpaHeHUs UMITyIibca. PeakTiBHOe nBmkeHue. Pabora. Momuocts. Kunetnueckas saeprus. [loreHmansHas sHeprus
B3aUMOJICHCTBYIONIMX TeJl. 3aKOH COXpaHEHUs MexaHudeckoi sHepruu. [Ipocteie mexanusMbl. KoadduimeHnT monesnoro neiicTBus. MeToabl M3MEpPEHUsT DHEPTUH,
pabotel u MouiHocTH. JlaBieHue. AtMmocepHoe naBieHue. MeTosl n3MepeHust aapieHus. 3akoH [lackans. [uapaBnuueckue MalluHBL. 3aKOH Apxumena. YCIOBHE
TuTaBaHuA Tell. Mexanndeckue konebanus. [lepron, gactora u amruryaa konebanuii. [lepron konebaHMIMaTeMaTHYECKOTO U MTPYKHUHHOTO MasiTHUKOB. MeXxaHNYecKre
BOJIHBL. J[JIMHA BOJIHBI. 3BYK.

JeMoHcTpanuu (¢ MCMOJIb30BaHHEM U (PPOBOro H aHAJIOTOBOIr0 06opyaoBanusi HeHTpa «Touka poctay)

PaBHOMEpHOE NTPAMOJMHENHOE JBUKEHUE. OTHOCHUTENLHOCTh JIBIDKEHMUS.

PaBHOycKkOpeHHOE nBmxeHue. HampaBneHne CKOpOCTH MpU PaBHOMEPHOM ABMKEHUH IO OKPYKHOCTHU. SIBIeHHE MHepIuH. BzanMonelcTBue Ten. 3aBUCHMOCTH CHIIBI
YIpYrocTH OT nedopmaiun npyunbl. Cinoxxenue cun. Cua tpenunsi. Bropoii 3akon Hetortona. Tpetnii 3akon Hetotona. HeBecoMocTb. 3aKkoH cOXpaHEHUs! HMITYJIbCA.
PeaxtuBHOe nBkenue. V3meHeHue dHeprum Tena TMpU coBepiieHHH pabothl. [IpeBpaiieHrs MEXaHWYEeCKOW dHEpPruM u3 OJHOH (HOpMBI B JAPYryl0. 3aBUCHMOCTH
JaBJICHUs] TBEPAOIO Tela Ha ONOPY OT JeHCTBYMOWIEH CWiibl M Iuiomaau omopsl. OOHapyxkeHue aTMmocdepHoro namieHus. M3mepenune arMocepHOro NaBIICHHS
OapometpoM - aHepouaoM. 3akoH [lackans. ['unpasnudeckuii npecc. 3akoH Apxumena. [Ipocteie Mexann3Mbl. Mexanndeckue koiaeOanus. MexaHn4ecKUe BOJHEI.
3ByKOBBIC KOJIeOaHus. Y CIOBUS pacipoCcTpaHeHus 3ByKa. M3yueHue koyebanuii rpy3a Ha npykuHe. M3yueHue kojae0aHuil HUTAHOTO MasTHUKA.

JlaGopaTopHble paGoThI H ONBITHI (€ MCIIOIB30BAHNEM IH(POBOro U AHAJIOTOBOr0 060opyaoBanusi HeHTpa «Touka pocTay)

M3mepenue ckopoCTH paBHOMEPHOTO IBUKEHUS. N3mepeHne mIoTHOCTH KUIKOCTH.

W3y4eHre 3aBUCHMOCTH ITyTH OT BPEMEHU IPU PAaBHOMEPHOM M PaBHOYCKOPEHHOM W3mMepenwne cuitbl THHAMOMETPOM.

JIBHKCHHU. CrnoxeHue cuJjl, HallpaBJIeHHBIX BJIOJIb OJJHON MPSIMOH.
M3mepenue yckopeHus IpsIMOIUHEIHOTO paBHOYCKOPEHHOTO ABM)KCHHUSL. CnoxxeHue cuil, HalpaBJICHHBIX MO YTIIOM.

W3mepenmne mMacchl. HccnenoBanne 3aBUCUMOCTH CHITBI TSKECTH OT MaccChl Teja.

M3mepenne mIoTHOCTH TBEPJOTO TEa. HccnenoBanne 3aBUCUMOCTH CHITBI YIIPYTOCTH OT yUTMHEHUS TPYKUHBL.



I/I3MepeHI/I€ JKCCTKOCTHU IPYKUHBI. HSMCpeHI/IC HN3MCHCHU HOTeHLIPIa.]'ILHOfI OHCPTHHU TCJIA.

HccnenoBanne CUITBI TPEHHUS CKOJIBKEHUSI. W3mepenre MOIIHOCTH.

Wsmepenue kordhuIueHTa TPSHUS CKOJIbKCHHS. N3mepenne apxuMe10BOM CUITBI.

Hccnenoanue yciaoBHil paBHOBECHS phlyara. Nzyuenue ycnoBuil muaBanus Tei.

HaxoxneHne reaTpa TsHKECTH TUIOCKOTO Tejla. Nzydenune 3aBUCUMOCTH Teproaa KojeOaHWi MasiTHUKA OT JUTMHBI HUTH.
Brruucnenue KI1JI HakT0HHOM MIIOCKOCTH. N3mepenne yckopeHwsi CBOOOAHOTO TaIeHHs C MOMOIIBIO MasSTHUKA.

M3mepenne KHHETUYECKOM SHEPTUU Tena. N3ydeHune 3aBUCUMOCTH MEepHO/Ia KoJicOaHUH rpy3a Ha MPYKUHE OT MACChI Ipy3a.

BrInmycKHUK Hay4quTCs:

° pacro3HaBaTh MEXaHUYECKHE SBJICHHS U OOBSICHITh HA OCHOBE MMEIONIMXCS 3HAHUM OCHOBHBIC CBOMCTBA WM YCIIOBHS NMPOTEKAHUS 3TUX SIBICHUMN:
PaBHOMEPHOE M PABHOYCKOPCHHOE MPSIMOJMHEWHOE JBIKEHUE, CBOOOJHOE MaJleHUE TeJI, HEBECOMOCTh, PABHOMEPHOE MBMKECHHUE IO OKPY)KHOCTH, HHEPIIHS,
B3aMMO/ICHCTBHUE Tell, Iepeaada AaBleHUs TBEPIABIMU TellaMU, JKUIKOCTIMHU U Ta3aMHu, aTMoc(epHOe JaBlieHNe, IJIaBaHHe TE, paBHOBECHE TBEPBIX Tel, KojiebaTenpHOe
NIBIDKEHUE, PE30HAHC, BOJTHOBOE ABUKCHUE;

i OIMCHIBATh U3yYEHHbIE CBOMCTBA TEJI U MEXAaHWYECKUE SBJICHUS, UCIIONb3Ys (PU3NUECKUE BETMYUHBL: ITyTh, CKOPOCTb, YCKOPEHHE, Macca Tella, INIOTHOCTh
BEIIECTBA, CHUJA, HAaBJICHWE, WMIIYJIbC Tejla, KMHETHYECKas SHEPrus, MOTCHUMANbHAS SHEprus, MexaHudeckas padora, mexaHudeckas mouHocTb, KIIJ[ mpocroro
MeXaHH3Ma, CHJa TPECHUs, aMIUIMTYJa, MEepUoJ M YacToTa KojeOaHWid, AJMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEHHUs; MPU ONHCAHWH IPAaBUIBHO TPAaKTOBAThH
(u3nUecKuil CMBICI HCIIONb3yEMBIX BETUUUH, UX 0003HAUEHUS U SAMHULBI U3MEPEHHUSI, HAXOOUTh (DOPMYJIbI, CBA3BIBAIOILNE NAHHYIO (PU3UUECKYIO BEJIMUMHY C APYTHMU
BEJIMYNHAMY;

N aHaAJM3UPOBATh CBOICTBA TEJ, MEXaHWYECKUE SIBICHHUS M MPOLECCHl, UCIOIb3Ysl (PU3MUECKHE 3aKOHBI U MPUHLUIBL: 3aKOH COXPAaHEHHS 3HEPrHH, 3aKOH
BCEMHPHOTI'0 TATOTEHHS, paBHOAecTByomast cuia, |, 11 u 111 3akonsr HetoToHa, 3ak0H coxpaHeHust UMITyJbca, 3aK0oH ['yka, 3akoH [lackans, 3akoH ApxuMena; pu 3TOM
pas3nuuaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €70 MaTEMAaTUYECKOE BBIPAXKEHUE;

N pas3yin4yaTh OCHOBHBIE MMPU3HAKK U3YUCHHBIX (pr3ndecKux Mojieneil: MaTepraibHas TOUKa, MHEPUUAIbHAS CUCTEMA OTCUETa;

* pemarp 3aJa4u, UCToNb3ysl Gr3ndecKre 3aKOHBI (3aKOH COXPaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHMs, MpUHIUN cyneprnosuimu cwi, |, 11 u 11l
3akoHbl Hpl0TOHA, 3aKOH COXpaHEeHUs1 UMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U GOpMyIbl, CBSI3bIBAIOLINE PU3HMUECKHE BETUUUHBI (IIyTh, CKOPOCTH,
YCKOpEHHE, Macca Teja, IJIOTHOCTh BELIeCTBa, CHJla, JaBlICHUE, UMITYJIbC Tejla, KHHETHUECKasl SHEPrusl, IOTeHHaIbHAas SHEPIys, MexaHn4deckas paboTa, MexaHW4IecKast
momrHocth, KIIJ mpoctoro Mexanusma, cuja TPEHHs CKOJNBXEHHUsS, aMIUTUTYIa, IEPUOJ] U 4acToTa KOJeOaHMid, JUIMHA BOJHBI U CKOPOCThH €€ paclpoCTpaHeHUs): Ha
OCHOBE aHaJIM3a yCJIOBHUS 33/1a4M BEIACIATH (PU3NUYECKUE BETMUMHBI U (POPMYIIbI, HEOOXOUMBIE AJIsl €€ PEIIEHUs], U TPOBOIUTH PACUETHI.

Buinyckuuk noayuum 603moxicHOCMb HAYUUMBCAL:

® LUCNONB306AMb 3HAHUSL O MEXAHUYECKUX SIGNEHUSX 8 NOBCEOHEeGHOU JHCUsHu /s obecneuenuss 6e3onacHocmu npu obpaujenuy ¢ npubopamu u mexHuiecKumu
yempoticmeamu, 0Jis COXPAHeHUst 300P08bs U COONOOEHUSL HOPM IKOT0LUYECKO20 NOBEOCHUsL 8 OKpYIcalouell cpeoe;

.I’lpMGOﬂqub npumepsl npadKmu4ecKoco UcCnoalb306anus ¢M3MH€CKMX BHAHUU O MEXAHUYECKUX SB/IeHUSAX U d)l/l&’MHQCKMX 3AKOHAX, UCNOJIb306AHUA 80300H0BIAEMbIX

UCTMOYHUKOS HepeUul; IKOI0SUHEeCKUX NOCIeOCMEULl UCCIe008AHUSI KOCMUYECKO20 NPOCMPAHCMEA; ® PA3IuYamv cPAHUYbl NPUMEHUMOCIU (DUUHECKUX 3AKOHOS,
HOHUMAMb 8CeoOWUll Xapakmep QyHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MEXAHUYECKOU IHePeUl, 3AKOH COXPAHEHUs UMRYIbCA, 3AKOH 8CEMUPHO20 MA20MeHUs)
U 02PAHUYEHHOCTb UCHONIL30BAHUSL YACMHBIX 3aKOH08 (3aKkoHu Iyka, 3axon Apxumeoda u op.);

® NPUEMAM NOUCKA U POPMYAUPOBKU OOKA3AMETbCTNG BbIOGUHYMBIX 2UNOME3 U MEeOPEeMUeCcKUX 8b1860008 HA OCHOBE IMAUPULECKU YCIMAHOBIEHHbIX (DAKmMos,

® HAXOOUMb A0EKBAMHYI0 NPEONONCEHHOU 3a0aue PuzuuecKyro Mooeib, paspeulams npodiemy Ha OCHO8e UMEHOWUXCA 3HAHUL N0 MEeXAHUKe ¢ UCHOb308AHUEeM
Mamemamuyecko2o annapama, OYeHuUsams peaibHOCHb NOYYeHHO20 3HAYEHUL PUUYECKOU BETUUUHDI.



MouiekyasipHasi GU3MKA M TEPMOAMHAMHUKA

Crpoenue u cBoiicTBa BemiecTB. TermnoBbie sBieHUs. CTpoeHUE BelecTBa. TEIUIOBOE IABMKCHUE aTOMOB U MOJIeKyJd. bpoyHoBckoe apwkenue. [uddyswus.
B3aumopeiictBue yactuil BerectBa. MoJICNU CTPOCHUS T'a30B, KUJAKOCTEH M TBEPABIX Tel W OOBSCHCHHE CBOMCTB BEIISCTBA HA OCHOBE ITHX Mojeiei. TemtoBoe
IBkeHne. TerumoBoe paBHOBecwe. Temmeparypa u ee m3MmepeHue. CBA3b TeMIepaTypsl CO CpPEAHEW CKOPOCTHIO TEIUIOBOTO XAOTHYECKOTO JBIDKEHWS YACTHIIL.
Buyrpennsis sHeprus. Pabora u Termonepenavya Kak CrocoObl M3MEHEHHMS BHYTPEHHEH SHEpruu Tena. Buubl Temonepenayu: TEIUIONPOBOJHOCTb, KOHBEKIIMS,
usnydenue. KonnuecTBo TEIUIOTHL. YeNnbHAasl TEIIOEMKOCTh. 3aKOH COXPAaHEHMS SHEPTUM B TEIUIOBBIX mpoleccax. Mcmapenue u koHaeHcalus. HacwimieHHbI map.
BraxsaocTts Bo3ayxa. Kunenne. 3aBHCHMOCTh TeMIIepaTypbl KATIEHUS OT napieHus. [InaBineHne n kpuctammu3anus. Y IeidbHas TeTIoTa TUIaBlIeH!s U MapooOpa30BaHusI.
VYnenpHas Temora cropanus. Pacder konmnyecTBaTeIuioTs pu TeroodoMene. [IpuHmmmbl paboTs! TemoBeix Asurareneid. [laposas TypOuna. J[BuraTens BHYTpEeHHETO
cropanus. PeaktuBHbiii nurarens. KI1J[ termosoro nuratens. O0bsICHEHUE YCTPOMCTBA U MPUHIINIIA ACHCTBUS X010 MIbHUKA. [IpeoOpazoBaHusl SJHEPTUU B TEIUIOBBIX
MaIImHaX. DKOJOTHIECKHEe MPOOIEeMBbI NCTIONH30BAHNS TETUIOBBIX MAIITHH.

JdemMoHcTpauum (¢ MCNO/Ib30BaHMeM HU(POBOIo U AHAJIOr0BOro 000pyaoBaHusi HeHTpa «Touka pocray)
CxumaemocTb Ta30B. Juddysus B razax u xuaxocTsx. Moenb Xa0THIECKOTo ABMKEHHUST MoJieKyll. Mojens OpoyHoBckoro nsmkeHus. CoxpaHeHre o0beMa

KHUIKOCTH Tpu M3MeHeHHH (opmbl cocyna. ClerieHHe CBUHIOBBIX LHWIMHAPOB. [lpuHIMn aedcTBusi TepMomerpa. V3MeHeHHWE BHYTpPEHHEH SHEpPruu Tena MpH
COBEpLICHUH PalbOThl M MpPH TeIulonepenade. TemIonpoBOAHOCTh Pa3IMUHBIX MarepuanoB. KOHBEKLHMS B KHAKOCTAX M raszax. Temonepenada IMyTeM H3ITyYeHHS.
CpaBHeHI/IC YACIBbHBIX TEINIOEMKOCTEH Pa3IMYHbIX BCUICCTB. SIBnenue HCIIapCHUA. Kunenue BOJBI. ITocTostHCTBO TEMICPATYPhl KHUIICHUA XUAKOCTH. SIBnenus
IJIaBJICHUS U KpUCTauId3aluu. V3MepeHne BIaXHOCTH BO3yXa IICUXPOMETPOM WIM TMTPOMETPOM. Y CTPOMCTBO YETHIPEXTAKTHOI'O ABUIATENS BHYTPEHHETO CTOPAHUS.
YcrpoiicTBO TapoBOii TypOUHBL.

JlaGopaTopHble padoThl U ONBITHI (C MCNOJIb30BAHMEM HU(POBOro U AHAJOroBOro obopynosanus neHrpa «Touka pocra») MccinenoBanue usmMeHeHus co
BPEMEHEM TEMIIEPATYPhI OCTHIBAFOIIEH BOJBI.

Wzyuenue siBieHus TeriooOMeHa.

W3mepenne yaenpHON TEIIOEMKOCTH BEILIECTBA.

W3mepeHue BIa)KHOCTH BO3/yXa.

HccnenoBanue 3aBUCUMOCTH 00bEMa Ia3a OT JaBJIEHUS [IPU IIOCTOSHHOH TeMIleparype.

BrInmyckHUK HayquTCs:

® pacriosHaBaTh TCIIJIOBBIC SABJICHUA U OOBICHITH HAa OCHOBE UMCIOIINXCsL 3HAHUHA OCHOBHBIE CBOMCTBA WU YCII0BUA TNPOTCKAHUA ITUX SIBIICHUM:
muddysus, n3MeHeHne o0bEMa Teln NpU HarpeBaHuM (OXJaKACHUH), OOJbIIAs CXKMMAaeMOCTh Ia30B, Mallasi CXKMMAEMOCTb >KUIKOCTEH M TBEPABIX TEN; TEIJIOBOE
paBHOBecHe, HcllapeHHe, KOHACH CAINs, IaBJICHHEe, KpUCTAUTU3AIMs, KUIIEHUE, BIaYKHOCTD BO3/lyXa, Pa3INYHbIE CIIOCOOBI TeIJIoNepeIauH;

i OINMCHIBATh M3YyYEHHBIE CBOMCTBAa TeNl M TEIUIOBBIC SBICHUS, WCIONB3YS (U3NUECKHUE BEIUUMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEPrus,
TeMmIeparypa, yaeJabHas TeIUIOEMKOCTh BEILECTBA, yIeNbHas TEIJIOTa TUIaBJIeHUS U MapooOpa30oBaHus, yaenbHas TeIIoTa CrOpaHus TOIINBA, KOA(G(HUIUEHT TOIE3HOTo
JICI\/’ICTBI/ISI TCIUIOBOTO JABUIaTejidA; IMPU OIHNCAHUHN IIPaBUIJIBHO TPAKTOBATH d)HSH‘IGCKI/IfI CMBICJI HUCIIOJIB3YEMBIX BCIIMYWH, HUX o0o3HavyeHus: u CAWHUIBI U3MEPCHUA,

HaXOJUTh (POPMYIIBI, CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYHHY C IPYTUMH BEJITMUYHNHAMU;

. aHAJIM3UPOBATH CBOMCTBA TEJ, TEIUIOBBIE SIBIIEHUS M MPOIIECCHI, UCITONB3YS 3aKOH COXPaHEHUs YHEPTHH; Pa3NuyaTh CIOBECHYIO ((OPMYITHNPOBKY 3aKOHA U
€ro MaTeMaTHYECKOE BbIPAKECHUE;

. pasyinyaTh OCHOBHBIE MIPU3HAKU MOJIEIEH CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX TEII;

* pemaTh 3aJadd, MCIONb3YS 3aKOH COXpPaHEHHUS SHEPruu B TEIUIOBBIX Mpoleccax, (OpMYIbl, CB3BIBAIOIINE (U3MUYECKUE BEIMYHHBI (KOTUYECTBO

TEIUIOTHI, BHYTPEHHSISI dHEPTHs, TeMIIeparypa, yAelbHas TEeIIOEMKOCTh BEUISCTBA, YJC/bHAS TEIUIOTa TUIABJICHHS W MapooOpa3oBaHUs, yJelbHas TEIUIOTa CTOPaHUs
TOILIHMBA, KO3(D(MUIHEHT ITOJIE3HOTO JISHCTBHSI TEIUIOBOTO JIBUTATEINS): HA OCHOBE aHAIN3a YCIOBHUS 331a4K BBICIATh (U3NUECKUE BETMYUHEI ¥ (GOpMyIbl, HEOOXOAUMBbIC



JUTA €€ PEICHUS, U IPOBOJIUTH PACUETHI.
Buinycknuk nonyuum 603MONCHOCb HAYYUMbCA.

®  UCNONL308aMb 3HAHUA O MENI08bIX ABIEHUAX 8 NO0BCeOHe8HOU dicusHu [[nsa obecneuenus 6e30nacHoCmu Hpu obpawjeHuu ¢ ApubOpamu U MmMexHu4yecKUMu
YCmpoUuCmeamu, 01 COXpaHeHusi 300pP08bs U COOMO0EHUs HOPM IKOLOSUYECKO20 NOBEOeHUs 8 OKpYJicarowell cpede; npueooums npuMepbl IKOI0SUYECKUX HOCIeOCMBULL
pabomwi 0sucamernetl 6Hympernnezo ceopanusi ([{BC), mennoguvix u eudposiekmpocmanyuil;

® npu@oﬂumb npumepsvl npakmu4ecKko2o UcCnojlb306aHus d)l/lS’MlleCKMX SHAHUL O MENTI08bIX AGNIEHUAX,

®  paznuuams epaHuybl NPUMEHUMOCU GUULEeCKUX 3aKOH08, NOHUMAMb 8Ce00Wull Xapakmep GYyHOaAMeHMANbHbIX QUULECKUX 3AKOHO8 (3AKOH COXPAHEHUs IHepauU
8 MeNI0BbIX NPOYECcax) U 02PAHUYEeHHOCHb UCNOIb308AHUS YACMHBIX 3AKOHO8;

® npueMaM noucka u (ﬁopmyﬂupogku ﬂoxasameﬂbcme GbZﬂgtun’lblx cunomes u meopemudeckKux 86180008 HA OCHOBE IMRUpuUYecKu yCmaHOo6/1€HHblX (j)(lKﬂ’ZOG,'

*  Haxo[umbv allexeammuyio npeonodcennou sallaue ¢uzuueckyo mollenv, pazpewiamv npobremy HA OCHO8e UMEIOWUXCA 3HAHUL O MENI0B8bIX AGNEHUAX C
UCNONIL308AHUEM MAMEMAMUYECKO20 ANNapama U OYyeHusamy peaibHOCMb NOJYYeHHO20 3HAYeHUs PUIULECKOU GeNUUUHbL.
DJIeKTPOAMHAMHUKA (3JIEKTPHYeCKHe, MATHUTHBIC M CBETOBBIC SIBJICHH)

DnekTpuyeckue sBICHUS. MarHUTHBIC SBICHUS. DJIEKTPOMArHUTHBIC KoyieOaHusi ¥ BOJMHBL. ONTHYECKUE SIBICHUS. DJNEKTPHU3ALUs Tel. DJICKTPUUSCKHUN 3apsi.
JIBa Buja 31eKTprUYecKuX 3apsAAoB. B3aumopelicTBue 3apsioB. 3aKOH COXpaHEHHs 3JEKTPUUECKOro 3apsanaa.OneKkTpuueckoe mnoje. [leiicTBrue 31eKTpUYecKoro Mmois Ha
aneKTpudeckue 3apsaabl. [[pOBONHUKY, AUIEKTPUKH U NOIyIPOBOAHUKU. [ToCTOSIHHBIN 31eKTpuuecKuil TOK. VICTOUHHKU MOCTOSHHOTO TOKA. J{eHCTBUS 3JIEKTPUUECKOTO
Toka. Cuna toka. HanpsbkeHune. ONEKTpUUECKOE CONPOTHBICHHE. JJIEKTpUUecKas Lenb. 3akoH OMa nns ydyacTka siekrpudyeckoil nenu. IlocnenoBaTenbHoe U
napajyieIbHOe COeIMHEHUsI TIPOBOJAHUKOB. PaboTa  MOITHOCTH AieKkTpuyeckoro Toka. 3akoH Jlxoynsa-Jlenna. Hocurenn snektpudeckux 3apsaoB B Metamiax. OmbIT
Opcrena. MarHutHoe mose Toka. B3anMoaeicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mojie 3eMiH. DJNEeKTpOMarHuT. JlefcTBre MarHUTHOTO MOJIs HAa MPOBOJHHK C
TokoM. Cmia Amnepa. DIEKTpOABHUraTellb. OIEKTPOMAarHWTHOE pene. DnekTpoMmarHuTHas HHAyKOus. Omnbeitel @apaznes. Ilpaswio JleHnma. OnekTporeHeparop.
[Tepemennniit Tok. Tpanchopmatop. [lepenaya 3eKTPUYESCKONM SHEPIUM HA PACCTOSHUE. DJIEKTPOMArHUTHBIC KOJeOaHUs. DJISKTPOMArHUTHBIC BOJIHBI M MX CBOMCTBA.
CKopocTh pacnmpoCTpaHEHMs AJIEKTPOMArHUTHBIX BONH. [IpuHUMIBI pannocBsizu u TeneBuaeHus. CBET - 3JeKTPOMAarHWTHas BOJHA. BnusHue >IeKTpOMarHUTHBIX
W3IYy4YEHUH Ha >KUBBIE OpraHusMsl. [IpsamonnHelHoe pacnpocTpaHeHne cBeTa. OTpaykeHUe M MPETOMIIEHHE CBETa. 3aKOH OTpaxkeHMs cBeta. [lmockoe 3epkano. JInnHza.
®dokycHoe paccTosiHHE JIMH3BL. OnTHYecKas cuia JIMH3bL. [ 11a3 kak ontuueckas cucrema. Onrudeckue npubopsl. ducnepcus ceera.

JeMoHcTpanuu (¢ MCMOJIb30BaHUEM U (POBOTro U AaHAJIOTOBOro 000pyaoBaHus HeHTpa «Touka pocTay)

Onextpu3anus Ten. JIBa poaa 3JIEKTPUUYECKUX 3apsiioB. Y CTPOMCTBO M JIEHCTBHE 3IEKTpocKona. IIpOBOTHUKN M M30JATOPBI. DJIEKTpU3AlMsl 4epe3 BIMSHHE.
Ilepenoc anexTpHuyecKkoro 3apszia ¢ OJHOTO Tela Ha Jpyroe 3aKOH COXpPaHEHHUs JIEKTPUUECKOro 3apsaaa. VICTOUHMKM MOCTOSHHOTO ToKa. COCTaBIE€HUE NEKTPUUIECKON
uenu. 3mepenne cuisl Toka amnepMerpoM. HaOmroneHne moCcTOSHCTBA CHITBI TOKA Ha Pa3HBIX YHacTKaX HEPa3BETBICHHOMN 3JIEKTPHUECKON 1enu. M3mepenne cuiisl Toka
B Pa3BETBIIEHHON 3JIeKTpUUeCcKol 1enu. M3MepeHne HanpspkeHHs BOJBTMETPOM. M3yueHne 3aBUCHMOCTH 3JIEKTPHYECKOTO COMPOTHUBIEHUS MTPOBOAHHUKA OT €ro JUIMHBI,
TUIOIIAIA TIOTIEPEYHOT0 CEYEHMs M MaTepuasa. YJEIbHOE CONpPOTHBIEHHE. PeocTar M MarasmH conpoTHBIIEHUH. M3MmepeHue HampsskKeHMH B IIOCIIENOBaTEIbHOU
JIEKTPUIECKON IeMr. 3aBUCHUMOCTh CHJIBI TOKAa OT HAIPsDKEHUS Ha y9acTKe dJeKTpudueckor nenu. OnbIT Jpcrena. MarHuTHoe mosie Toka. JlelicTBue MarHUTHOTO TIOJIS
Ha TPOBOJHHUK C TOKOM. YCTPOHCTBO D3JEKTpOABHraTens. ODiekTpoMarautHas wHayknus. [Ipasumollenma. Camomnmykmms. llodydeHne mepeMeHHOTO TOKa IpPHU
BpalllecHWH BHUTKAa B MarHUTHOM II0Jie. YCTpPOWCTBO TeHepaTopa IMOCTOSHHOTO TOKa. YCTPOHCTBO TeHeparopa IEepeMEHHOro TOKa. YCTpPOWCTBO TpaHcgopmaropa.
[lepenaua anmeKkTpUYECKOW 3HEPrHH. DIIEKTPOMArHUTHBIE KosieOaHus. CBOWMCTBA AJIEKTPOMATHUTHBIX BONH. [IpuHIMN JeicTBUST MUKPOGOHA M TPOMKOTOBOPUTEIIS.
[puatummne! pagnocsssu. Mcrounuku ceeta. [IpsimonnHeiiHOE pacTipocTpaHeHUe CBETa. 3aKOH OTpakeHHs cBeTa. 300paxeHne B IIIOCKOM 3epKaje.

[Ipenomnenue csera. Xox mydeid B coOuparomieid nuH3e. Xon Jyded B pacceuBaromneil nun3e. [lomyuenne nzoOpaskeHuid ¢ momorupio JuH3. [IpuHIUN nedcTBHs
NPOEKIMOHHOTrO anmapara u ¢gotoanmapara. Mozgens rinasa. ucnepcust 6enoro cBeta. Ilomydenue 6e1oro cBeTa npu CI0KEHUH CBETa pa3HBIX LBETOB. MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA B IPOBOJIHUKE OT HANPSDKEHUS




JlaGopaTopHble pPadOThI U ONBITHI (C HCMOJIL30BaHUEM HU(POBOTro U aHAIOroBoro odopynopanus nenrTpa «Touka pocra») Habmonenue 3J1eKTpuIecKoro

B3aMMO/IEHCTBUSA TET.
COopka 3IeKTpHYEeCKOH e U M3MEPEHUE CUIIbI TOKA U HANPSHKCHUSI.
PerynupoBaHue CHJIBI TOKap €0CTATOM.
W3ydeHue nociaenoBaTeNbHOTO COEIUHEHMS TPOBOIHUKOB.
W3yuenue napanienbHOro COeAMHEHUS IPOBOIHUKOB.
H3mepenne conpoTHBICHUE IIPH TIOMOIIY aMIIEPMETPA U BOJIBTMETPA.
N3ydeHne 3aBHCHMOCTH 3JIEKTPUYECKOTO CONMPOTHBIICHUSA NPOBOJHUKA OT €ro
JUTMHBI, IIJIO0IIAIU TTIONIEPEYHOT0 CEYEHUS U MaTepuaa.
VY aenpHOe CONpPOTUBIICHUE.
Wzmepenune paboThl ¥ MOLTHOCTH 3JIEKTPUUECKOrO TOKA.
Nzydenune B3auMoIeHCTBHS MMOCTOSHHBIX MarHUTOB.
HccnenoBanre MarHuTHOTO OIS MPSAMOTO MTPOBOJIHUKA U KATYIIKU C TOKOM.
HccnenoBanue siBICHNS] HAMarHUYMBAHMS KENE3a.

BrinyCKkHHUK Hay4yuTCS:

W3ydeHne npuHIMIIA JEWCTBUS IEKTPOMAarHUTHOTO peJie.

W3yuyeHnne neiCcTBYS MarHUTHOTO TIOJISI HA POBOJTHHUK C TOKOM.
M3y4eHne nprHIKIIA JSHCTBHS 3JICKTPOIBUTaATEIIS.

W3yueHue sIBICHUS IEKTPOMArHUTHON HHIYKITHH.

Wzydenne mpuHImna AeiicTBusg TpaHnchopmaropa.

W3zyueHue sIBIEHUS PaclipOCTPaHEHHUsI CBETA.

HccnenoBanue 3aBUCHMOCTH YIJIa OTPaXKSHHUS OT yriia MaJIcHUs CBETA.
Nzydenune cBOWCTB N300payKEHUS B INIOCKOM 3€pKaIe.

HccnenoBanue 3aBUCUMOCTH yTJIa TPEIOMIICHHS OT yTJia MaJCHUs CBETA.
N3mepenre GhoKyCHOTO pacCTOSHUS COOMPAIONICH JTHH3BI.

[NomyueHue U300paxKeHMIA ¢ TIOMOIIBIO COOUPAOIIEH JTUH3BI.
HaOmroneHvie sBIEHUS] TUCTIEPCHU CBETA.

® pacro3HaBaTh SJICKTPOMArHUTHBIC ABJICHUA U OOBSICHATH HA OCHOBE HMEIOIINXCS 3HAaHMII OCHOBHBIC CBOMCTBA HMIIA YCJIOBHUA MPOTECKAHUSA OTHUX SIBIICHUI:
JICKTpU3alus TCJ, B3aHMO/ICHCTBHE 3aps10B, HAarp€BaHUEC ITPOBOJHUKA C TOKOM, B3aMMO/ICHCTBHE MAar"HuToB, 3JICKTpOMarHuTHas WHAYKOHUA, JIeHICTBHE MAarHUTHOTO ITOJIsS
Ha IIPOBOJHUK C TOKOM, HpHMOHHHeﬁHOC PacupoCTpaHCHUE CBETA, OTPAXKCHUE U IIPECIIOMJICHHAC CBETA, IMCIIEPCHUS CBECTA,

® OIMUChIBATL H3YYCHHBIC CBOMCTBA TEII H QJICKTPOMArdiMTHBIC SABJICHUA, HWCIIOJIb3Ys (i)I/I3I/I'-IeCKI/Ie BCIINYNHBI: BJIeKTpI/I‘IeCKI/Iﬁ 3apsaqa, Cujia ToOKa,
QJICKTPUUCCKOC HAIIPSAKCHUEC, DJIICKTPUICCKOEC COIMMPOTUBIICHUEC, YACIBHOC COIMPOTUBIICHUC BCUICCTBA, pa60Ta TOKa, MOIITHOCTH TOKa, q)OKYCHOC PACCTOAHUC U ONITUYUCCKAA
CuJia JIMH3bI, IIPpHU OIMMMCAaHWU IMPABUJIBLHO TPAKTOBATH (bl/ISI/I‘IeCKI/If/'I CMBICJT HMCHOJIB3YEMbIX BEJIMYUH, UX 0003HaYeHUs U CAMHUIIbI UBMCPCHU, YKa3bIBaTh q)OpMyJH)I,

CBA3bIBAIONINUEC TaHHYIO (1)I/I3I/ILI€CKYIO BCJINMYUHY C APYTUMHU BCIIMYNHAMU

® AHAJIN3UPOBATH CBOMCTBa TCJI, JICKTPOMAIrHUTHBIC ABJICHUSA U IIPOLECCCHI, UCIIOJIb3Y (1)H31/I‘IGCKI/IG 3aKOHBI: 3aKOH COXPAaHCHUA DJICKTPUYCCKOI'O 3apaaa,

3akoH OMa AJI1 ydacCTKa 1CIH, 3aKOH I[)I(OYHH-HCHLIa, 3aKOH HpﬂMOHHHCﬁHOFO pacrpoCTpaHCHus CBCTA, 3dKOH OTPAKCHUA CBCTA, 3aKOH MPEIIOMIICHUA CBETA; IIPHU 3TOM
pa3an4aTthb CJIOBECHYIO (I)OpMy.]'II/IpOBKy 3aKOHa U €ro MaTeMAaTHYCCKOC BbIPAKCHUC,

i pemarh 3aja4d, HCIob3ys (U3nUecKue 3akoHbl (3akoH Oma A yuyacTka uenu, 3akoH [Dxoyns-JleHna, 3aKOH NPSMOJIMHEHHOTO PaclpoCTPaHEHHS
CBETA, 3aKOH OTPAXCHUSI CBETa, 3aKOH MpENIOMIICHMS cBeTa) W (OpMyJbl, CBS3bIBaIOLINE (PU3MYECKHE BEIMYMHBI (CHJIa TOKA, BJIEKTPUUYECKOE HAaIpsLKEHHE,
NIEKTPUUYECKOE CONPOTHUBIICHUE, YAEIHHOE CONPOTHBICHHE BEIECTBa, paboTa TOKA, MOIIHOCTh TOKA, (POKYCHOE PACCTOSIHHUE M ONTHYECKas CHJIa JMH3BI, (HOpMyIIbI
pacuéra 3JeKTPUYECKOr0 COIPOTUBIIEHUS NP II0CIEJOBAaTEIbPHOM M INapajljie]bHOM COECJUHEHUM IIPOBOJHMKOB); HA OCHOBE aHAJIM3a YCJIOBHMS 3aJaud BBIAEIATH
¢usnueckue BeIMYUHBI U GOPMYJIIBI, HEOOXOAUMBIE TSl €€ pelIeHHs, 1 TPOBOJUThH PACUETHI.

BuinyckHuk nonyuum 603MOJNCHOCING HAYYUMbCAL

N WCIIOJIb30BaTh 3HAHUS 00 DJIEKTPOMArHUTHBIX SIBIICHUSX B TIOBCEIHEBHOW JKHM3HM s oOecriedeHus 0e30MacHOCTH MpH OOpallleHuu ¢ Impudopamu 1
TEXHUIECKUMHU yCTPONCTBAMH, JIJISI COXPAHEHUS 37]0POBBS U COOIOICHUS HOPM SKOJIOTHIECKOTO IMTOBEICHUS B OKPY KAIOIIEH cpele;

N MPUBOUTH MTPUMEPHI MPAKTUYECKOTO UCTIONB30BaHMs (PH3MUECKUX 3HAHUI O AIEKTPOMATrHUTHBIX SBICHHSX;

N pasiuyaTh TPaHUIBl TPUMEHUMOCTH (M3WYECKMX 3aKOHOB, NOHMMAaTh BCEOOIMH XapakTep (YHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHUs

QJICKTPUUICCKOTr'O 3apsma) 1 OTPAaHUYCHHOCTDH UCTIOJIb30BAHUS YACTHBIX 3aKOHOB (3aKOH Owma JJId ydaCTKa eI, 3aKOH I[)KOYJ]SI-.HGHLI& u ,Z[p.);



s HpI/IéMaM MMOCTPOCHUA (1)I/I3I/I‘IGCKI/IX MOI[eJ]eI;'I, IIOHMCKa " q)OpMyj'II/IpOBKI/I A0Ka3aTC/IbCTB BBIABHUHYTBIX THUIIOTEC3 U TCOPECTUYCCKHUX BLIBOAOB HAa OCHOBEC
OMIIMPUYECKU YCTaHOBJICHHBIX (I)aKTOB;

i HaXOJUTh aJCKBATHYIO MPEAJIOKCHHOW 3amadye (HU3NYECKYI0 MOJIeNb, pa3peuars npodiieMy Ha OCHOBE MMEIOIIUXCS 3HaHUU 00 3JIEKTPOMarHUTHBIX

SBJICHUSX C MCIIOJB30BaHUEM MaTeMaTHYECKOT0 allfapaTa U OLCHUBATh PEajbHOCTh MOIYUYSHHOTO 3HAYCHUS (PU3HUYECKON BETHYMHEI.
KBanrToBas ¢pusunka.

OmeiTel Pesepdopna. [InanerapHast monens atoma. JInHeiyateie ontuueckue crekTpsl. [lornomenne u ucnyckanue cBeta aroMamu. CocTtaB aTOMHOTO Spa.
3apsoBoe U MaccoBOe UMcia. SaepHble CHiIbl. DHEPTusl CBSI3U aTOMHBIX Anep. PannoaktuBHOCTE. Ajb(da-, 6eta - U raMMa-u3mydeHus. MeTobl perucTpaluu saepHbIX
m3nydennid. SnepHeie peakiuu. emenue u cuHTe3 simep. Mcrounmku smeprunm ConHna W 3Be3n. SmepHast sHepreTuka. losmmerpus. BrnusHue paamoakTHBHBIX
M3IYYeHHUH Ha JKUBBIE OPTaHU3MBbL. DKOJIOTHYECKUE MTPOOIEMBI pabOTHI aTOMHBIX JIEKTPOCTAHIINH.

JdemMoHcTpanun

Mogens onbita Pesepdopaa. Habmoaenue Tpexos vacTuil B kamepe BuibcoHa. YCTpOHCTBO U JeiiCTBUE CUSTYMKA HOHU3UPYIOIUX YacTull. M3yueHue Tpekos
3apsHKEHHBIX YaCTHUII TI0 TOTOBBIM (poTorpadusM.

JlaGopaTopHble padoThI U ONBITHI

Habnronenmne muHEHYATHIX CIIEKTPOB M3ITYyYCHHSI.

H3mepeHre ecTeCTBEHHOTO paHOAKTUBHOTO (DOHA TO3MMETPOM.

Brimyckauk HayduTCs:

N pacro3HaBaTh KBAaHTOBBIC SIBICHHS U OOBSACHITH HAa OCHOBE HMCIOIIMXCS 3HAHWN OCHOBHBIC CBOMCTBA WIIM YCIIOBHUS TPOTEKAHHS STHX SIBICHHU:
€CTECTBCHHAS M UCKYCCTBEHHAS PAIMOAKTUBHOCTD, BOSHUKHOBEHHUE JTMHEHYATOTO CIIEKTPA HU3ITYyUCHHS;

i OIMCHIBATh N3YyUCHHBIC KBAHTOBBIC SBJICHUS, UCTIONB3Ys (PH3MYECKHE BETUUNHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTHHA BOJIHBI M YaCTOTAa CBETA, MEPUOJ MOIYpacaia; MpH ONMUCAHUU MPABUIBHO TPAKTOBATh (U3UUECKUI CMBICIT HCIOJIBb3YEMbIX
BEJIMUMH, UX 0003HAYCHUSI U SIMHUIBI U3MEPCHHUS; YKa3bIBaTh OPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO
(hU3MYECKYIO BEJIMYMHY C APYTUMU BEJIMYMHAMH, BBIYUCIIATH 3HAUCHUE PU3NUESCKON BEIMUHMHBI;

i AHAJIM3UPOBATh KBAHTOBBIC SIBJICHUS, UCIOJb3Ys (PU3NUECKHUE 3aKOHBI M MOCTYJIAThI: 3aKOH COXPAHCHMs SHEPTUHU, 3aKOH COXPAHEHUS JICKTPHUUECKOIO
3apsijia, 3aKOH COXPaHEHHsI MACCOBOT'O YMCIIA, 3aKOHOMEPHOCTH U3TYYEHUS U TIOTJIONICHHUS] CBETa aTOMOM;

i pa3auyaTh OCHOBHBIC MPU3HAKY TUTAHETAPHOW MOJIEIN aTOMa, HYKJIOHHON MOJICSTH aTOMHOTO SI7pa;

i MPUBOJUTH MPUMEPHI MPOSBICHUS B MPUPOJIE M MPAKTUIESCKOTO UCIIOIB30BAHUS PAJIMOAKTHBHOCTH, SJIEPHBIX U TEPMOSIACPHBIX PEaKIUH, THHEHIATHIX
CIIEKTPOB.

Boinyckuuk nomyuum 603M0%CHOCHb HAYUUMbCSL:

i UCNIONIb308AMb NOJYUEHHbIE 3HAHUS 8 HOBCEOHEBHOU JICUSHU NpU 00pawjeHuu ¢ npubopamu (Cuemyux UOHUUPYIOWUX uYacmuy, O003uMemp), O
COXpaHeHUst 300p08bsl U COONIOOEHUSL HOPM IKOJIO2ULECKO20 NOBEOeHUsl 8 OKpYcaroujell cpeoe;

i COOMHOCUMb IHEP2UIO C8:A3U AaMOMHBIX /lep ¢ [lepexmom maccol,

i nPUBOOUMb NPUMEPHI BIUSHUSL PAOUOAKTNUBHBIX U3IYYEHUI HA JCUBbLE OP2AHUIMbL, HOHUMAamb npunyun /leticmeus /lozumempa;

i NOHUMAaMb IKOJI02UHeCKUe NPoOIeMbl, OZHUKAIOWUE NPU UCNOTb308AHUY AMOMHBIX INEKMPOCMAHYULL, U NYMU peuienus SMmux npooiem, nepcneKmuebl

UCNOTL306ANUSL YRPABIAEMO20 mepMosi/lepnozo cunmesa.
Ctpoenue u 3BoJ0nMs BeesieHHOM
[eoneHTpuveckast ¥ TeIUOICHTPUYECKast cucTeMbl Mupa. dOusmueckas npupojaa HeOecHbIX Ten ComHeyHol cuctemsbl. [Ipoucxoxnenue ComHeuHoi CHCTEMBI.
Odusnueckas mpupona Conama u 38e31. Ctpoenne Beenennoit. DBomonus BeeaeHHOM.

geMOHCT[!a!!HI/l



AcTpoHOMHUYeCcKHe HaOIr0eHNs. 3HAKOMCTBO C CO3BE3AMSIMH M HAONIOIEHNE CYTOYHOTO BpameHus 3Be3nHoro Heba. Habmonenne nemxenns Jlynsr, Connna n
TUTaHET OTHOCUTEIIHHO 3BE3I.
BrImycKkHHUK HAy4IHTCS:

pa3an4aTtb OCHOBHBIC ITPU3HAKH CYTOYHOI'O BpAllICHUA 3Bé3I[HOl"O He6a, JABWXXCHUA HyHI)I, COJ'IHLIa 1 IIJIaHCT OTHOCUTCIIBHO 3Bé3I[;
.

IIOHUMATDH pa3INInsd MEXIY FCJII/IOHCHTpH‘ICCKOﬁ n FCOHCHTpH‘ICCKOﬁ CUCTEMaMU MHUpa.
Bbll’lyCKHMK ROJIY4Um 603MONCHOCMb HAYUUMbCA!
.

YKazvleams 00wue Ceoucmea U OMAUNUS NIAHEm 3eMHOU epynnbl U nianemeueanmos, manvix men COnHeuHOU cucmembvl U OONUUX NAAHem,
NOb308AMbCSL KAPMOIU 36€30H020 Heba Npu HAOII0EHUSIX 36€30H020 Hebd,

Pasnuyams 0CHOGHbIE Xapakmepucmuru 36¢3/] (pasmep, yeem, memnepamypa), COOMHOCUMS YEem 36e30bl C €€ memMnepamypou;
o

pasauuaniv cunonesvl 0 npoucxoofcdeﬂuu Coaneunoil cucmembsi.



111. TEMATHYECKOE IINIAHUPOBAHUE

Hay4YHOU M TEXHOJOTHYecKoi HampasineHHocTell «Touka pocra» ) 7 kaace (2 4 B HeJes10; Beero 68 ‘l)

(c yaerom pabodel mporpaMMbl BOCITUTAHUS ¥ IPUMEHEHHSI 000pyA0BaHuUs IIEHTPOB 00pa30BaHUS €CTECTBEHHO-

Paznen Konunuec [Konuue |Yuet pabodeld mporpaMmbl [IpakTHieckue u 1abopaTopHbIC PadOTHI Vcionb3oBanue U(POBOTO U aHATOTOBOTO
TBO CTBO  |[BOCIIUTAHU 5 000pyIOBaHMsI IEHTPA €CTECTBEHHOHAYYHON
JacoB  [KOHTPO )%
duznka u 2 'YPOK TTOATOTOBK M JETEH K JlaboparopHas padorta «Onpenenenue neHsl  |KOMIUIEKT OCYABI B 000pYIOBaHUS IS
(bu3nUecKne MEeTo b IeCTBUSIM B yCIOBUSIX eNIeHUsI U3MEPUTETIHLHOTO IPUOOpay YUEHHYECKHX OIBITOB
M3y4YeHUs] TIPUPOJIBI Pa3InYHOTO PO/Ia UPE3BbIYAN HBIX
CUTYyaLU.
lens conmnmapHocTy B 60pe0E C
TEPPOPU3MOM.
MonekyIspH as 6 1 Bcemupnslii 1eHs MmaTematuku.  [JlaboparopHas padota «3mepenne pasmepos |Habop Tern pa3HON Macchl, SIEKTPOHHEIE
(bu3nKa 1 TepMOIUHAM MeskayHapoJHbII JeHb MaJIBIX TEJD». BECHI
MKa TonepaHTHOCTH.
OKTA0DE - JIeHb MOJsL.
Mexanuka
1. 22 1 /leHb poccuiickoil HayKu. JlaGoparophast pabota «3mepenne maccel TenaO0opyaoBaHue 115 1JaOOpaTOPHBIX padoT U
BzaumopeiictBue Ten Ha Becax». YIEHHYECKHX OIBITOB (Ha 0a3e KOMILICKTOB
JlaGoparopHas padora «M3mepenne o0bema  |miist OI'D, pu HATUYHH)
Tes». JlabopaTopHas padota «OnpeneneHue
[UIOTHOCTH BEILIECTBA TBEPIOTO TeJay.
Jlaboparophas pabora «I'panynpoBaHue
[PY>KUHBI U U3MEPEHHE CHIT TUHAMOMETPOM»
2.JlaBnenue 21 1 [lens Poxnenns 1.B. JlaGoparopnast pabota «Onpenenenue ObopynoBaHue I 1a00OpaTOPHBIX padboT U
TBEPIBIX TEI, Kypuarosa, H.H.bekeToBa BBITATKUBAIOIICH CHIIBD» JlabopaTopHas paboTa [ydIeHHUeCKHX OMBITOB (Ha 0a3e KOMILICKTOB
PKUJKOCTEH M ra3oB «BpIsICHEHUE YCIOBUI IIJIABaHUS TEI» st OI'D, pu Hanu4uum), 1a00paTOPHBIN
KOMILJIEKT 110 MEXaHHKE, JICMOHCTPAIIHOHHOE
3. Pabo Ta n 15 1 Aripenb Jlaboparophnas pabota «BpisicHenne ycnosus  |O60pyAoBaHue A7 TaOOPATOPHBIX paboOT U
MOIITHOCTb. DHEPTHUsl. lenb namsaty xepTB UepHOoObUIs  [paBHOBecHs pbiuaray. JlJabopatopHast pabora  |y4eHHUECKHX OIBITOB (Ha 0a3e KOMILJIEKTOB
«Onpenenenue KIIJ] npu nogseme Tena no s OI'D, npu HaM4KM), 1ab0PaTOPHBIHI
HAKJIOHHOW I0CKOCTHY Jlabopamopnas KOMILJICKT 110 MEXaHHKE
Peseps BpeMeHH 2 [loBTopenne
Bcero 4 (6 %)

68




8 kiacc (2 4y B Hexes110; Beero 68 4)

Paznen Komnuect |[Kommu  |[Yuer pabGoueii mporpamm bl Bociutal usi |[Ipaktudeckue u nabopaTopHblie paboTh Vcnionp30Banue HUPPOBOTO U
BO 4aCOB CCTBO AHaJIOTOBOI'O O60py[[OBaHI/I$[ EeHTpa eCTeCTBeHHOHay‘IHOﬁ u
KOHTP TCXHOJIOTHYCCKOMN HanpaBneHHoc*reﬁ «Touka pocTa»
OJIBHBI X
paboT
MonekynsipHas (U3MKa 1 TEPMOJHUHAMHUKA
1.TensoBbie 24 2 'YPOK ITOATOTOB KU JIeTeH K JlaboparopHast paboTa ObopynoBanue JULS
SIBJICHUSI NeCTBUS M B YCIIOBHAX pa3nuiHo («CpaBHEHHE  KOJIHUYECTB abopaTopHBIX PadOT M YUCHUYECKHUX OMBITOB (Ha
O poJia Ype3BbIua HHBIX CUTYAIMH TETIOTHI IPY CMEIIMBAHUH BOJIBI pa3Hoii|0aze koMIuiekToB it OI'D, mpuHann4un),
Jlenb conuaapHocTH B 60ppde ¢ [TemMreparypb». KOMILJICKT o
TepPOPU3MOM. JlaGopaTopHas paborta MOJIEKYIISIpHOU (pu3HKe, yugposoul Jamyux
«3mepeHune yAEJIbHOU memnepamypsi u Jlabopamopmwiii mepmomemp,
TEIIOEMKOCTH TBEPIOTO TENay. Lamuux memnepamypuol damuux
JlaGoparopHas pabota «3mepenue memnepamypul, 06e
BIIa>KHOCTH Bo3nyXxa» Jemoncmpayus  Jocku, /[ge ceunyogvle niacmunku, MOAOMOK
«H3menenue memnepamypol » nBa  JaTyMKa
{emoncmpayus «H3menenue memnepamypul, 1amna, aucm o6enou u Yéprou
GHYmMpeHHell dHepauy meaa npu mpenuy |oymazu, ckomd JJamuux memnepamypbol,
u y/lape» Hemoncmpayus «lloenowenue [kanopumemp, cocyo ¢ marowum 1b0om, cocy/ c
c6emoegoll IHepeuL» 60/{01i, 51eKmpoHHbIe 6eChl
Viabopamopnas paboma «Onpedenenue [[Jamuux memnepamypbi, RpoOUpKa, IucCmouKu
v/lenvroii mennomul niasnenus 1oay  [bymazu, pe3unku, pasusvie cnupmuol Jamuux
V]emoncmpayusa «HMcnapenue chupmay — [memnepamypbl, WmMamue YHUGEpCanbhblill, Ko1oa
V]emoncmpayus «HM3yuenue npoyecca — |CMeKIAHHAA, CHUPMOBKA, NOBAPEHHAS COJlb
Kunenus 60/{v1»
2.JIeKTPOAMHAMH KA
1.2nexTpuueckre 27 2 BcemupabIit JlaGoparopHas pabota «C6opka O60opynoBaHue ais 1abOpaTOPHBIX paboT U
SIBIICHUST IeHb MaTeMaTHKH. DIIEKTPUYECKOH [IENHN U M3MEPECHUE CUITBI [yYCHUYECKUX OIBITOB, KOMILIEKT IO
MesxayHapoIHBIN ICHb TOKa B €€ Pa3IMUHBIX y4acTKax». BIIEKTPOAWHAMUKE, [Jamyuk moka, /Jamuux
TonepaHTHOCTH. JlaGopaTopHas pabota «/3mepenne HANPAICEeHUs.
OxTS0pb - JleHb MOJIsL. HaNPsDKEHUS Ha Pa3NUYHBIX ydacTKax  [lamuuk moka, Jlamyux HanpsasxiceHus, pesucmop,
2. MarauTHble 6 1 JleHb poCcCUICKOM HayKH. JlaGopatopHast pabora O0opynoBanue I 1a00paTOPHBIX paboT U
SIBIICHUS «M3yueHne aeKTpUIecKOro ABUraTessl |y4eHHUYECKUX OIBITOB (Ha 0a3e KOMILJIEKTOB
[IOCTOSIHHOT'O TOKa». /lemoncmpayus Ui
«H3mepenue nous nocmosHHo20 OI'D, npu Hanu4uu), Npudbop A
Waznumay [emoncmpayus EMOHCTPaLMU MArHUTHBIX TONeH JJamyuk




3.CBeTOBEIE 9 1 Ilens poxaenwns 1.B. JlaGopaTopHas pabora O6opynoBaHue s JTAOOPaTOPHBIX paboOT U
SIBIICHUS KypuatoBa H.H.BekeroBa «[TomyueHre n300pakeHus ¢ MOMOIIb  [yUCHUYECKHX OIMBITOB, KOMIUICKT 110 ONTHKE
coOuparoiielt muH3by. [loBTOpeHME N
0000ITIeHNE
Peseps 2
Bcero 68 6 (9%)

9 kaacc (3 4 B Hemes110; Beero 99 yaca)

Paznen

KoanuecTs Koy
0 4aCcOB  |eCTBO

'Yder paboueli mporpaMMBbl BOCITUTaHHUS

[pakTryeckue u 1abopaTopHBIE PAOOTHI

Vcrionp3oBaHue NU(PPOBOTO U
AHAJIOrOBOT0 00OPYIOBAHUS LICHTPA

KOHTP eCTeCTBeHHOHay‘IHOﬁ n
OJIBHBI X TEXHOJIOIMYECKOW HampaBieHHocTel «Touka pocTa»
pabor
1.MexaHuveckue sIBICHHS
1. 3akonsl B3auMoieiicT |38 2 'YPOK OATrOTOB KH JIeTeH K JlaboparopHast pabora «/ccnenoBanue O0opytoBaHue I 1a00OPaTOPHBIX padboT U
BUSI u NEHCTBUS M B YCJIOBHSIX Pa3IMYHO [PaBHOYCKOPEHHOTO JABIKEHMS 0€3 HaualbHOW  [yYCHMYECKHX OIBITOB (Ha 0a3e KOMIUIEKTOB
NIBYDKEHUS TEll TO PO/ Ype3Bblua HHBIX CUTYAINH [CKOPOCTHY. s OI'D, npu HATMYKK ), KOMIUIEKT o
. denb conuaapHocty B 00pebe ¢ [JlaboparopHas pabora «M3mepenue yckopenus |Mexanuke /[epessinubiil Opycok, Habop
TEPPOPH3MOM. CBOOOJTHOTO MaJeHUS C IOMOIIBIO MASITHUKAY).  |2P)308, MEXAHUYECKAs CKambsl, [Junamo
Viabopamopnas paboma «H3yuenue J{gusicenuss (memp.
mena npu
Veticmeuu  cunvl mpenusy
2.MexaHnueckue 12 1 BcemupHBIil 1€HP MaTEMATHKU. JlaboparopHast pabora «/ccienoBanue O0opynoBanue i 1a00paTOPHBIX paboT U

K0J€0aHMsT ¥ BOJIHBI.
3BYK.

MesxnyHapOaHbIN 1eHb
TOJICPAHTHOCTH.
OKTA0pb - Jlenb Mos.

3aBUCUMOCTH IEPHUOIa U YaCTOTHI CBOOOHBIX
KOJIcOaHMI MasTHUKA OT JIJIMHBI €r0 HUTH
V[emoncmpayuu « Konebanusi HUmMaH020
Masmuuxa u c60600Hble KoneOaHus epy3a Ha
npyoicure

V[emoncmpayuu « 3yuenue xonebanuil epysa Ha
npysrcuHey

emoncmpayuu «M3yuenue Konebanuil

YIEHUYECKHUX OIBITOB, IPUOOP ISt
IEMOHCTpAIMH KOJICOAHMA, JaTINK
[MOCTPOCHUS TPACKTOPUU JIBUKEHHS 110 OCU
X,Y,Z

Jlamyuk ycKoperus, wmamue ¢ Kpenexncom,
HaOOp 2py308, HUMb, HAOOP NPYIHCUH
Komnvlomep, [lamyuux yCcKoperus, wmamue ¢
Kpenextcom, Habop npyicun pas Hou

BHCKTPOZ[I/IHaMI/IKa




OIIEKTPOMarHUTHOE 22 1 Jlens poccuiickoit Hayku. Paboter [JlaboparopHas pabota «/3ydenue siBieHUs O0opynoBaHue s TAOOPaTOPHBIX paboOT U

roJie [1.M. fI610uKoBa QIIEKTPOMArHUTHOW MHIYKIIUU YUEHHUYECKHX OIMBITOB, KOMIUIEKT 110
JlaboparopHast pabora «Habmonenue JIEKTPOIMHAMUKE /lamuuk HanpsiceHus,
CIUIOLIHOTO U JIMHEHYAThIX CIIEKTPOB conenou/], nocmoaHHbIN NOJIOCOBOU MACHUM,
HCITyCKaHUA » mpyoxa IIBX, komniexm nposolloé
V[emoncmpayus «Aenenue anekmpomacHumuou  |/[8yXKanaibHas NPUCMAsKa- OCYULIOZpa,
un/lyxyuuy Jemoncmpayus « zmepenue 36YK0801L 2eHepamop, Habop npoeollos
Xapaxmepucmux nepemeHHo20 moxkay»

KBanToBas Qpusmka

Crpoenue aroma u 15 1 Jens Poxnenns 1.B.KypuaroBa |/laboparopHnas pabota «3mepenne O0opynoBaHUE s TAOOPATOPHBIX paboOT U

ATOMHOTO s/1pa H.H.bekeroBa CCTECTBCHHOT'O PaJIMallMOHHOTO (oHA YICHUYECKHX OMbITOB O00pya0BaHUE JIJIs
mosumeTpom» JlaboparopHas pabora «3ydeHne mabopaTopHBIX pabOT U YIEHUIECKUX OIBITOB
NeJIeHUs siipa aToMa ypaHa 1o ¢otorpaduu
TPEKOBY
Hdemoncrpanust «/3ydeHue TpeKoB 3apsHKeHHBIX
YACTHII TIO TOTOBBIM (pOTOTpadHSIM»Y

Crtpoenue 5 Arpens - JleHb TaMsTH KepTB JlemMoHCTpauu: cinaiapl win gpororpadhuu KommbrorepHoe 000pya0BaHHe

Bcenennoit UepHOOBI 1. HeOeCcHBIX 00BEKTOB; (poTorpadum uim cranapl

Ocsoenne Kocmoca 3eMIIH, IITAaHET 36MHOM IPpyIIBl 1

[LIaHEeTrMraHToR: hoTornathuu KoMer

Htorosoe nosropenue | [ToBTOpeHue u 00001IIeHNE

Bcero 99 5 (5%)




IV. YHAEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

Jliist peanuzanuu NporpaMMbl BEIOpaH yueOHO-MeToanueckuii komiuieke (nainee Y MK), KoTopblil BXOIUT B peaepaibHbIii
nepedyeHb y4eOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K MCIOIB30BAHUIO B 00Pa30BaTEILHOM MPOIIECCE B 00pa30BaTEIbHBIX
YUpPEXKACHUSAX, peaTu3ylolumx o0pa3oBaTeibHble MPOrpaMMbl OOIIEro O00pa3oBaHUST H HMEIOMIMX TOCYJAapCTBEHHYIO

aKKpeIUTalrIo 1 obecrieunBarouii ooydenue Kypey ¢pusnku, B coorBerctsun ¢ ®I'OC, Bimrovaronuii B ceos:
1. VueGuuk «Dusuka. 7 kiaacc», [lepoimkua A.B. YueGuuk m1st 0011e00pa3oBaTebHbIX YUpeKIeHHi. 2-¢ u3nanue - M.: [Ipoda, 2015

2. .Coopuuk 3ama4 o dusuke 7-9xa. A.B. [Tepoimkun; coct. coct. I'.I. Jlonmosa. - M.: M3garensctBo «Jk3amen», 2016 r

3. .Meroauueckoe nocobue. @Pusmka. 7 ki. - H.B. ®unonosuy. - M. JIpoda, 2015 r.

4. ®usuka. 7—9 xnaccel : paboure nporpammel / coct. E. H. Tuxonosa. — 5-¢ usj. nepepad. — M. : Ipoda, 2015.- 400 c.

Ousuka 8 k1. : yaeOHuk / A.B. I1€pbimkuH - 4-e uzn..crepeotun. - M.: JIpoda, 2016. - 319¢.:u....

5. ®wusuka. Tectol. 8 kinacc (asropsl H. K. Xannanos, T. A. XanHaHoBa).

6. ®usuka. [lunakruueckue Matepuainsl. 8 knacc (aBropel A. E. Mapown, E. A. Mapon).

7. ®wusuka. COOpHUK BONPOCOB M 3a1a4. 7—9 kiaccel (aBropsl A. E. Mapow, C. B. TTo3oiickwuii, E. A. MapoH).

8. ®usuka 9xi., A.B.Ilépeimkun, E.M.I'yrhuk,- M.: Jpoda, 2016.

Jluteparypa aJis1 00y4arOLIuXxcs:

YueOuuk «®Pusnka. 7 knaccey. llepeimkna A.B. YueOnuk as o0mieodpazoBaTenbHBIX YIpexKIeHHH. 2-¢ uzganue - M.: [Ipoda, 2015

Pa3HOypoBHEBEIE caMOCTOsITENBLHBIE U KOHTPOJIBbHBIE paboThl. ®usnka-7. Kupux JI.A. -5-e uzn., nepepad.-M.: UJIEKCA, 2009

Coopnuk 3ama4 o pusuke 7-9xi. A.B. llepeimkun; coct. I'.I'. Jlonmosa. - M.: UznatenscTBo «Ok3amen», 2016 T.

COopHuk 3ama4 no pusuke 7-9 Knaccel: mocodue A ydammxcs oomeodpaszosar yupexaenuid/ B.M. Jlykammk, E.1.BanoBa.- 24-e u3xn.-M.: [Ipocsemenue
Junakruyeckue marepuainbl. Gusnka. 7 kitacc Mapon A.E., Mapoun E.A.- M.: JIpoda, 2012

KomrutexT nudpoBsix 00pasoBaTesibHbIX pecypcos (manee LIOP), momemiennsiii B Enunyro komutekio LIOP (http://school-collection.edu.ru/).

Tectol k yueOnuky A.B. Ilepermkuna, 7 knace/ H.K. Xannanos, T.A. Xannananosa. - M./[poda, 2015 r.

dusuka. 7 knacc. CoopHHK BopocosB M 3aaad. K yueOonuky A.B.

Ilepermkuna. Beprukans. PIOC, 2016 . Mapon A.E., Mapon E.A., ITo3oiickuii C.B.

10 Huarnoctuyeckue paboThl K yueOHUKy A.B. HepLILuKHHa 7 xnacc/ B B. lllaxmaroBa, O.P. Hledep. - M.[Ipoda, 2015 r.

©oN>T~wN

Jlutepartypa 1 yuuTeis

OcHoBHas:
1. TIpumepHas mporpamMma OCHOBHOTO 001ero o6pasoBanust 1o ¢pusrke. COOPHUK HOPMATUBHBIX JTOKyMeHTOB. dusuka / coct. D.J1. Jlnenpos,
A.I'.Apkazabes. - 2-e uzg. crepeorurl. - M.: lpoda, 2008
2. Meroanueckoe nocodue. Pusuka. 7 xi. - H.B. ®unonosuu. - M. JIpoda, 2015 1.
JononuurensHas:

1. Inarnoctuueckue padotel. B. B. llaxmaros, O. P. llleddep «Duzuxka - 7», poda, 2015

Noookown

Wrorosas arrecranus. Tunossie TecToBbie 3amanus. O. W. I'pomuesa, n3a. «Ok3amen», Mocksa 2014

Pa3HOypoBHEBBIE caMOCTOSATENbHBIE U KOHTPONIbHBIE paboThl. ®usnka-7. Kupuxk JI.A. -5-e u3n., nepepad.-M.: UJIEKCA, 2009

Coopnuk 3ana4 o pusuke 7-9xi. A.B. Ilepwimkun; coct. I'.I'. Jlonmosa. - M.: UznatensctBo «OKk3amen», 2016 T.

COopHuk 3a1a4 1o pusmke 7-9 Kinacchl: mocobue 1ist ydariuxcs obiieodpasorar yupexaeauii/ B.W. Jlykamuk, E.1.MBanoBa.- 24-¢ u3za.-M.: IIpoceemenue, 2010
Junaktnueckue marepuansl. Gusnka. 7 kitacc Mapon A.E., Mapon E.A.- M.: JIpoda, 2012

KomrexT nupoBsix 06pazoBareiabHbIX pecypcos (nanee IIOP), momernennsiii B Exnnyro komteknuto LIOP (http://school-collection.edu.ru/).



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

8. Tectsl k yuebuuky A.B. [lepoikuna, 7 knace/ H.K. Xaunanos, T.A. Xaunananosa. - M.JIpoda, 2015 r.

9. ®usuka. 7 knacc. Coopuuk Bonpocos u 3aaad. K yueonuky A.B.Ilepbimkuna. Beprukans. ®TOC, 2016 r. Mapon A.E., Mapon E.A., ITo3oiickuii C.B.
10. Tuarnoctuueckue paborsl K yuebuuky A.B. ITepoimkuna, 7 kiace/ B.B. Ilaxmarosa, O.P. ledep. - M.[Ipoda, 2015 r.

AJIPECA UHTEPHET-PECYPCOB

Jns nHbOpMAIIMOHHO-KOMIIBIOTEPHOM MOANEP KU yIeOHOTO Mpoliecca MPeAIioiaraeTcsl HCIIOIh30BaHKE CIIEAYIONTNX TU(PPOBRIX 00pa30BaTENbHBIX PECYpPCOB,

peanu3yeMBbIX ¢ TOMOIIbIO ceTu HTepHeT:
WHaTepHET-IOAIEPKKA Kypca (DU3HKH

No Hassanwue caiita

DIIEKTPOHHBINA aapec

1.| Komnekums LIOP

http://school-collection.edu.ru

2. [Komnexmus «EcTecTBeHHOHAy4YHbIE
PKCIEPUMEHTBD): (hU3HKa

http://experiment .edu.ru-

3. Mup ¢msukn: GU3HIECKUN SKCTIEPUMEHT

http:// demo. home.nov.ru

4.|Cepgep kadeapsl obeit husuku dpusdaxka MI'Y: bu3nyecKuii  MPaKTHKYM u http://genphys.phys.msu.ru
IEMOHCTpAIUK

5.|Ypok# 1o MOJICKYJISIPHOU (H3HKe http ://marklv. narod.ru/mkt

6.|du3rKa B aHIMAIIHSX. http://physics.nad.ru

7. [AHTEpHET YPOKH. http://www. interneturok. ru/distancionno

8.|®@u3mKa B OTKPHITOM KOJUIEKE http://www.physics.ru

9.lazera «®usuka» M3narenapckoro jgoma «IlepBoe CEHTIOPs http://fiz.1september.ru

10 Kosutekius «EcTecTBeHHO-HAay4YHbIC IKCIIEPUMEHTBI»: (hU3nKa http://experiment.edu.ru

11 BupTyaibHbIi METOMUYECKUH KaOWHET yuuTesst GU3MKHA U aCTPOHOMUHU http://www.gomulina.orc.ru
1 [3agaum no usMKe ¢ perIeHUSIMA http://fizzzika.narod.ru

13 3aHnMaTebHas (PU3MKa B BOIPOCAX M OTBETaX: cailT 3aciyxeHHoro yunteins PO B. Enpkuna http://elkin52.narod.ru

14 3aouHas Gu3uKo-TexHUYecKas mkomna npu MOTU http://www.school.mipt.ru

15 Kabuner ¢pusuku Cankr-IleTepOyprekoit akaieMu MOCTANTIIOMHOTO http://www.edu.delfa.net

16 Kadenpa u nadbopatopus ¢puzuku MUOO

http://fizkaf. narod.ru

17 KBaHT:  HAYYHO-TIOMYJISIPHBIN (U3MKO MaTeMaTHUYECKHHA )KypHAIT http://kvant.mccme.ru

18 HpopmanmoHHbIE TEXHOJIOTHH B TipenogaBaHiu ¢pusuku: caut U. . Gununmnoroit http://ifilip.narod.ru

19 Knacchas ¢usuka: caift yunrtens ¢usuku E. A. banannoit http://class-fizika.narod.ru

20 Kpartkuii cipaBOYHUK 1O (HU3UKE http://www. physics.vir.ru

21 Mup ¢u3nKH: GU3NIECKUN SKCIIEPUMEHT http:// demo. home.nov.ru

P2 O6paszoBaTenbHbIi cepBep «OnTHKa» http ://optics.ifmo.ru

3 OOyuarolne TPEXYPOBHEBEIE TECTHI MO (usmke: caiiT B. WM. Perenxsmana http://www. physics-regelman.com

P4 OmnuaiiH-ipeoOpa3oBaTeb CIUHUI] U3MEPECHUS

http://www.decoder.ru
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http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://elkin52.narod.ru/
http://www.school.mipt.ru/
http://www.edu.delfa.net/
http://fizkaf.narod.ru/
http://kvant.mccme.ru/
http://ifilip.narod.ru/
http://class-fizika.narod.ru/
http://demo.home.nov.ru/
http://optics.ifmo.ru/
http://www.decoder.ru/

25 dusnka B aHUMAIHAX http://physics.nad.ru

26 dusuka B aTepuete: xypHan «JlaimkecT» http://fim.samara.ws

27 du3rKa BOKPYT HAC http://physics03.narod.ru
28 dusuka as yuureneit: caidt B. H. Eroposoit http://fisika.home.nov.ru
29 dusuka.py: CalT JUIS yYaIuxcst U http ://lwww.fizika. ru

30 MperoaaBarenei (Gu3uKu

31 dusuKa CTyJCHTaM U MKoJIbHUKaM: caiit A. H. Bapruna http://www.physica.ru
32 @DU3KKO MIT: B IOMOIIb HAYMHAOIIEMY (DU3HKY http://physicomp.lipetsk.ru
33 JJIEKTPOIMHAMUKA: YUCHHE C YBICUCHHEM http://physics.5ballov.ru
34 JJIEMCHTHI: MOMYJISIPHBIN calT 0 GyHIaMEHTaTbHON HAyKe http ://www. elementy.ru
35 OpynuT: Ouorpadun YUEHBIX u http://erudit.nm.ru

nzo0nerarenei
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