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INOACHUTEJIBHAS 3AIINCKA

AKTYyaJIbHOCTh U Ha3HAUYeHHe nporpammsbl. [IporpamMma paspaborana B COOTBETCTBUH C
TpeOoBaHusiMu DenepanbHOrO TOCyAapCTBEHHOrO0 OOPa30BAaTEIBLHOTO CTaHIApTa OCHOBHOIO
obmero o0pa3oBaHusi, OpPUCHTUPOBaHA Ha OOECIeUYCHHWE WHIWBHUIYAIBHBIX IOTpeOHOCTEH
00yyJaroMxcs ¥ HaIpaBjeHa Ha JIOCTUKEHUE TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMBbI
OCHOBHOT'O 00111ero 00pa3oBaHMs C Y4€TOM BbIOOpa y4aCTHUKAaMHU 00pa30BaTEIbHBIX OTHOIICHUN
KypCOB BHEYPOUHOH JEATEILHOCTH. JTO TO3BOJISIET OOECIEUUTh EIUHCTBO O0O0S3aTEeIbHBIX
tpeboBanuit ®I'OC Bo BceM MPOCTPAHCTBE IIKOJBHOTO 0Opa30BaHUs: HE TOJBKO Ha ypOKe, HO U
3a ero npeesiaMu.

B npouecce o0yuenus u BOCIHUTAHUS OyIyIIUX CHEIMATUCTOB JUIsl Pa3IUUHBIX OTpaciei
HapOJHOIO  XO3AHCTBA BAaAXHYIO pOJb UIpaloT JabOpaTOpHO-NPAKTUYECKHUE PaboThI.
JlaboparopHo-nipakTUYeCKUEe paboThl HE TOJIBKO MOMOTAIOT YYEHHUKAM IIPOYHO YCBOUTH Ba)KHbIE
pa3fensl TEOPETHYECKOro Kypca, HO M CIIOCOOCTBYIOT TOBBIIICHHIO HMHTEpeca K MpeaMery,
MPUYYaIOT UX K TBOPUYECKOM padoTe. JlabopaTropHbie U MPAKTUYECKUE 3aHATUSI COUETAIOT TEOPHUIO
U MPAKTHUKY, AEMOHCTPUPYSI IEPEXO] OT HAKOIIJICHHBIX TEOPETHUECKUX 3HAHUM K MPAKTHUYECKUM
HaBBIKAM, U UX MPUMEHEHUIO IS PEIICHHS MPUKIAJHBIX 3a7ad. JlabopaTopHO-TIpaKTUYECKHE
paboThl AlOT BO3MOXKHOCTH YYEHHKAM OBJIAJIETh IICHHBIMH YMEHHUSAMU U HaBbIKaMU:
MOJIb30BaThCS MPUOOpPaAMHU, ammapaTypoid, MPOBOJUTh M3MEPEHUS, KOHCTPYHUPOBATh MPHOOPHI,
CO3/1aBaTh OPUTMHAIIbHBIE YCTAHOBKH, YCTPOWCTBA, pa3padbaTbiBaTh HOBYIO TEXHOJIOTHIO U TOMY
nonobHoe. B mpoliecce BBIMOIHEHHS JIAOOPATOPHBIX M MPAKTHUYECKUX PabOT MPOU3BOAUTCS
«1abopaTopHas TPAMOTHOCTBY», KOTOpas 3aKIovaeTcs B 0ojee TIyOOKOM MOHUMAaHUH 3HAYCHUS
JT000T0 MCCIICNOBAHUS, OIBITA, DKCIEPUMEHTA NPH W3YYCHHH TPHUPOJIBI WM €€ OTICIbHBIX
SIBJICHUU.

B noxpoctkoBoM Bo3pacTe ydaiiuecs: MposBIISIOT CBOIO 3aWHTEPECOBAHHOCTh B TOW MIIU
WHOM 00NIacTH 3HAHUM, HAYYHOM HaIpaBIIEHUU WIHM NMPoQecCHOHANBHON aedaTenbHoCcTH. Takum
o0pa3oM mpoucxoauT (GopMHpoBaHUE MO3HABATENHHON M MPOPECCHOHATHHONW COCTABISIONICH
JUYHOCTH, T[IOMOTaeT y4alleMycs B ONpPENeIeHUH Oyaylero >XKU3HEHHOro MyTH U B
npodeccHoHaTFHOM BBIOOPE MOCIE OKOHYAHHUS IITKOIIBI.

[IporpaMMa MOMOXKET WIKOJBHUKY B Oojiee TIyOOKOM H3Y4YEHHH HHTEpECYIOIeH €ero
00JIaCTH €CTECTBEHHBIX HAyK, a TaKXe B MPHOOPETEHWH BAXKHBIX COIMAJIBHBIX HABBIKOB,
HEO0OXOAUMBIX IS MPOAYKTHUBHOMN COMATM3AIMN U (POPMUPOBAHUS IPAKIAHCKON TTO3UIINH:

— HaBbIKa CAMOCTOSITEILHOTO PEIICHHS aKTyaIbHBIX HCCIIEOBATEIHCKUX UITH MTPAKTUUECKUX
3a/1a4, BKIIFOYAIOIIETO B ce0si yMEHUE BUJETh W aHAIM3UPOBATH MPOOJIEMBI, HYXIAIOIIHECST B
pelIeHuu, yMEeHUE AeTaIbHO TPOpadaThiBaTh U PeaTu30BbIBATH CIIOCOOBI paOOTHI C HUMHU, YMEHHE
IUTAHUPOBATh COOCTBEHHYIO PabOTy M CaMOCTOSTEIbHO KOHTPOJIUPOBATH CBOE MPOABUKEHHE K
KeJlaeMOMy pe3yJIbTarTy;

— HaBbIKa reHepUpOBaHUS 1 O(hopMIIeHUSI COOCTBEHHBIX UJEH, 00IeUeHUS UX B YTIOOHYIO JIS
pacnpocTpaHeHus popmy;

— HaBbIKa YBAXUTEIHHOTO OTHOIICHHUS K UYYKUM B3TIsAIaM W UAesM, O(OPMIICHHBIM B
paboTax ApyTUX JIt0JIeH, IPpYyruX aBTOPOB — BIIAJEIIbLIEB HHTEIIEKTYyalIbHOM COOCTBEHHOCTH;

— HaBblka pabOTBI €O  CHENUATU3UPOBAHHBIMU  KOMIIBIOTEPHBIMU  IIPOTpaMMaMHu,
71ab0paTOpHBIM 00OpYyIOBAaHUEM, TEXHHUYECKUMH yCTPOMCTBaMH, OMOMUOTEYHBIMU (OHAAMU U
WHBIMH peCcypcaMH, C KOTOPBIMH MOXKET OBITh CBsI3aHa TPOEKTHO-HCCIIEI0BATEIbCKAS
JIeATEeTLHOCTD IIKOJIbHHKA.



IIporpamMmoil  mpegyCMOTpPEHO IOJydYeHHE IPAKTHYECKOro Ombplta paboThl ¢
1a00paTOPHBIM 000pPYyIOBAHUEM, OBJIAJCHUE IIPUEMAMHU UCCIIEN0BATEIbCKON AEATENbHOCTH
B3aumocss3sb ¢ nporpammoii Bocnuranus. [Iporpamma Kypca BHEYPOUHOH JEATENBHOCTH
pazpaboTaHa € Y4YETOM pEKOMEHJALUN IPUMEPHOM HpOrpaMMbl BOCIUTAHHS, YUHUTHIBAET
MICHXOJIOTO-TIeIaTOTUYECKHE OCOOCHHOCTH JTaHHBIX BO3PACTHBIX KAaTEropuil. DTO MO3BOJSET HA
IPAaKTUKE COEIMHUTH 00YYaOLIyl0 U BOCIIUTATEIbHYIO JI€ATEIbHOCTh IIE1arora, OpueHTUPOBATh
€€ He TOJIbKO Ha MHTEJUIEKTYaJIbHOE, HO U Ha HPAaBCTBEHHOE, COLMAJILHOE pa3BUTHE pebeHKa. ITo
IIPOSIBIIAETCS:

— B IIPUOPUTETE JIMYHOCTHBIX PpE3yJbTaTOB pealU3aluy I[pPOrpaMMbl BHEYPOUHOU
JEATEIIBHOCTH, HAIIEAIINX CBOEC OTPAKCHHE M KOHKPETHU3AaLMIO B IIPUMEPHOM IPOrpaMMe
BOCIIMTAHHS;

— B MHTEPAaKTUBHBIX (hOpMax 3aHATUHI AJIA LIKOJBHUKOB, 00ECHEUMBAIOIIUX OOJIBLIYIO MX
BOBJICUEHHOCTb B COBMECTHYIO C II€JarOrOM M APYTHMHU ACTbMH JESATECIBHOCTb U BO3MOKHOCTh
00pa30BaHUs Ha €€ OCHOBE JETCKO-B3pOCIbIX OOIIHOCTEH, KJIIOUEBOE 3HAUEHUE KOTOPBIX JJIs
BOCIIMTAHUS [TOAYEPKUBAETCS IPUMEPHOM IIPOrPaMMON BOCIIUTAHMS

— B HHUUUHUPOBAHUU MU NOIIECPKKE HCCIEIOBATEIBCKON IEATEIBHOCTH UIKOJBHUKOB B
dopme opraHM3aldy TPYHIOBBIX M HHIUBUAYAJIbHBIX HCCIEAOBAHUN (MUHH-MCCIENOBAHUN),
BKJIIOUEHUE B YPOK PA3IMUHBIX HUCCIIENOBATENIbCKUX 3aJaHUN U 3a7ad, YTO JAET BO3MOMKHOCTH
oOyyaromuMcsi TpuoOpecTd HaBBIKM CAMOCTOSATENBHOTO PEIICHUS TEOPETUYECKOil mpoOieMsl,
TeHEPUPOBAHUS M OPOPMIICHHSI COOCTBEHHBIX THMIOTE3, YBAKHUTEIHHOTO OTHOIIEHHS K UYXKHM
UJEsIM, IyOJUYHOTO BBICTYIUIEHUSI, apTyMEHTUPOBAHUS U OTCTaWBAaHUS CBOEHM TOUKH 3pEHHUS.

Oco0enHoCTH padoTHI MeAarora mo nporpaMmme. 3agada rneaarora COCTOMT B TOM, YTOOBI
COIIPOBOXKIATH TpoIece MPOPEeCCHOHATLHON OPHEHTAIIMH IIKOJbHHUKA, PACKPBIBas MOTCHIHAI
KQKIOr0 4Yepe3 BOBJICYEHHE B MHOTOOOpPa3HYIO AESTeNbHOCTb, OPTaHW30BAaHHYIO B Pa3HBIX
dopmax. IIpu »TOM pe3ynabTaToM paboOTHI MeAarora B MEPBYIO OYepelb SBISETCS JTUYHOCTHOE
pa3Butue pebOeHka. JIMYHOCTHBIX pPE3yNbTaTOB IMEJaror MOXKeT JOCTHYb, YBJEKas peOeHKa
COBMECTHOM M HMHTEpPECHOW WM OOOUM [eATeIbHOCTHIO, YCTaHABIMBas BO BpeMs 3aHATUI
NOOpO’KENaTeNbHYI0, TOAJMEPKUBAIOIIYI0 aTMocdepy, HaChlasg 3aHATHS EHHOCTHBIM
COJIepKAHUEM.

1. Touno YCTAaHOBUTDH LCJIb U COACPIKAHUC pa6OTI>I, KOTOPYIO OOJIKHBI BBITIOJHUTDL yYalluecsda, U
[IPOBEPUTH €€ CaMOMy Ha IIPAKTHUKE.

2. CocTaBuTh IIJIaH YpOKa, B KOTOPOM HCO6XOI[I/IMO YKa3aTb MECTO U IOCICAOBATCIBHOCTD
BBITIOJTHCHU A pa60TBI, COACPIKAHUC BBOJHOH 6CCCI[BI, 3aaHuc 06y‘{aIOH_II/IMC$I JJIsA
CaMOCTOSITEILHOM pa6OTLI, OIIPCACIINTD COACPIKAHUC 3aKJIIYUTEIbHON 6606,[[51 )51
HpCIlHOHaFaCMLIﬁ BBIBOJ.

3. Bce HeoOxoammoe utsi TaOOpaTOPHBIX 3aHATHH 000pyI0BaHUE, TOKHO OBITH TTOATOTOBIICHO
3apaHee. K Hauanmy ypoka Ha JJOCKE JOJDKHO OBITh BBIBEIICHO 3aJIaHWe, pa3BelIaHbl TAOJHIIHI,
HpI/IFOTOBHeHI)I BCC MaTepI/IaJ'H)I n I/IHCTp}IMeHTBI.

JlaGopaTopHble U MpaKTHYECKUE paboThl 0GOPMIIIOTCS B JIAOOPATOPHBIX JKypHAIax Mo (usuke.
[Tpu BeIMOMHEHUH PabOTHI yYalluecs JOJDKHBI 3alHMcaTh HOMEp, TEMY M Ielib paboThl. 3aTeM
BBITIOJIHUTD 3a/laHHE.



Jns mpencraBieHUs OTYEeTa IO BBINOJIHEHHOW paboTe HEOOXOAMMO 3apHCOBaTh CXEMY
DKCIIEPUMEHTa, OTMe4Yas 3aMEUYeHHbIE OCOOCHHOCTH YUYUTHIBACGMBIX SIBIICHUH, 0003HaYas
KPUTUYECKU BXKHBIC BETUYUHBI JIJISI OMIMCAHUS UCCIIETyEMBIX SIBIICHUM.

Taxxxe o0s3aTeIBLHO H€06XOI[I/IMO HAlmucaTtb KPaTKyr0 TCOPHIO IOCTABJICHHOI'O 3KCIICPUMCHTA.
3apI/ICOBaTb TCOPETUYCCKHUE K DOKCIICPUMCHTAJIBHBIC Fpa(l)I/IKI/I HCCIENYEMBIX 3aBUCHUMOCTEH.
Breranciouts MOTpCIIHOCTD PI3MCpCHHfI BCJIMYHMH U ITPUBCCTH UX Ha Fpa(i)I/IKaX.

ITo pe3yjibTaTy IIPOBCIACHHBIX H3MepeHHI>'I U TCOPCTUUYCCKOro IMnpc€acKadaHus IIOBCACHHA
3aBUCUMOCTEH BBLIYHCIIMTH HUCCICAYEMBIC B TCOPHHU HapaMETPbl COOTBETCTBYIOIINUX SIBJICHUM U
ONpCACIIMTb UX NOTPCIIHOCTD.

Onenka 3a nabopaTopHy0 paOOTy BBICTABISIETCS HE TOJBKO 32 NMPOBEIACHHYIO M IMPABHIBHO
odopMIIeHHYIO paboTy (00s3aTEIIBHO MOMUMO IIEJIH, MaTEPUATIOB U 000PYI0BaHMS, X0 padOTHI
JIOJDKEH OBITH CIeNIaH BBIBOA), HO M 33 aKKypaTHOCTh M PAllMOHAIBHOCTH JICHCTBHH BO BpeMs
BBINOJIHEHUS paOOTBHI.

Oco0eHHOCThIO 1a00paTOPHOTO MpakTUKyMma 1o ¢usuke s 8-9 Ki1accoB YeThIpeX T'OAMYHBIX
MOTOKOB SIBIIIETCSL TO, YTO OH MpEAHA3HAYEH IS BHEYPOUHOU MEATENBHOCTH O0YyYaroluxcs,
AKTUBHO MHTEPECYIOLIUXCS MPEIMETOM U KeNaloluX 0ojee OCO3HAHHO H3YyYUTh (U3NYECKUE
SIBJICHUS U 3aKOHBI C TOMOIIBIO (pr3udeckoro sxcnepuMenTa. CocTaB U CTPYKTypa J1a00paTOPHBIX
paboT HaleleHbl Ha JOCTWKEHHE B TIEPBYIO OuYepelb CIEAYIOUIMX LeJei: MoIydeHue
NPaKTUYECKUX YMEHUH MO MPOBEICHHUIO MCCIEIOBAaHUNA (PU3MUECKUX SBICHUH, (OpMHpPOBaHUE
HABBIKOB M0 HU3MEPEHMIO (PU3MUECKUX BEJIWYMH, MOCTPOEHHUIO 3aBUCUMOCTEH U TrpauKoB
Pa3IUYHBIX BEJIMYMH JIPYT OT Jpyra, MOMCK M aHAIU3 OMMOOK M MOTPELIHOCTEN M3MEpEeHUil, a
TaKk)Ke BBIABM)KEHUE TUIOTE3 M UX MOATBEPXKICHHE uepe3 IHKCIEPUMEHT. TeMbl J1abopaTOPHBIX
paboT MpaKTHKyMa HEMOCPEICTBEHHO CBsI3aHbl B OCHOBHOM y4eOHOM MporpaMMoi JUCHUIUIMHBL,
YTO MO3BOJISET IIKOJIBHUKY Oosiee 3 PEeKTUBHO yCBaUBaTh MaTepuall IpeaMeTa.

INJIAHUPYEMBIE PE3YJIBTATBI

ByayT nomydeHs! npakTuyeckue yMEHHs IO IPOBEACHUIO UCCIIEI0BaHUIN (DU3HUECKUX SBIICHUH,
c(OpMUPOBaHbI HABBIKM MO M3MEPEHUI0 (U3NYECKUX BEIUYMH, MOCTPOEHUIO 3aBUCUMOCTEH U
rpauKOB pa3IMYHbBIX BEJIMYUH JPYT OT JPYyra, aHaIU3y OMIMOOK U MOTPELIHOCTEN U3MEPEHMUI, a
TaK)K€ BBIABW)KCHUIO THUIIOTE3 M UX IOATBEPKICHUE 4Yepe3 OKCIEpUMEHT. PacmmpenHoe
OpUMEeHeHHe O00O0py/IOBaHHE OTIENBHBIX JIA0OPATOPHBIX YCTAHOBOK MO3BOJHUT BBIIOJIHUTH
¢du3nyeckre ucciaeI0BaHus B paMKax MPOEKTHON 1€ATEIIbHOCTH.

COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTH

Paznen 1. Mexanuka

1.1 BseneHue B MpakTUKyM (TIOTPEUTHOCTH U3MEPEHHIA) — OIPEIeIICHHE TOTPEIIHOCTH
W3MEPEHHN pa3InYHbIX MPUOOPOB: JIMHEIKA, BECHI, CEKYHJIOMEP, aMIIEPMETP, BOIBTMETD.
Pacder BiIMsiHHS U3MEPEHHBIX BEJIMYMH HA BEJIMYMHY UMEIOIIYIO CII0KHYIO
(GYHKIIMOHATBHYIO 3aBUCUMOCTH OT U3MEPSIEMBIX BETTUYHH.

1.2 H3MepeHHe YCKOpPEHHE W CPEHEH CKOPOCTH JIBMKCHHS B TOJIE TSHKECTH M OT BEITHUUHBI
MIPUII0KEHHOM ITOCTOSTHHOW CHJIBI



1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10
1.11

3akonbl HptoToHa — M3mepeHune nokazaHui AMHAMOMETPOB MPU MPUKIAABIBAHUM CHII C
pa3HBIX CTOPOH K HEMOABMKHOMY OOBEKTY, HAXOJAIIEMYCsS Ha CBOOOJHO KaTaroleics
Tenexke. FisMepenue 3aBUCHMOCTH POMACHHOTO Iy TH TEJIEKKU MacCOM M OT BPEMEHU IIPU
MPUKJIAAbIBAHUHN ITOCTOSHHOM CHIbI F.

3akoH ['yka — u3MepeHHE BEIMYMHBI PACTSKEHUS TMPYKUHBI OT MPUIOKEHHON CHIIBI,
M3MEHSAEMOM C MOMOUIBI0 MACCHI IIOJIBEIIMBAEMOT0 TEJA.

TpeHue cCKoNbXeHUST — H3yYEHUE BEJIMYMHBI TPEHUS CKOJBXKEHUS OT MAacChl/TpaHu
nepeBUraeMoro opycka.

Pabora cuibl — U3yyeHHe 3aBUCUMOCTH COBEPILIAEMOM pabOoThI OT YIJia MPUIIOKESHHS CHIIbI
110 OTHOUIEHUIO K IIEPEMEILEHUIO.

Cuna Apxumesa — U3y4eHUE BRITATKHBAIOIICH CHIIBI OT 00beMa 9acTH Tella, MOTPY>KEHHOTO
B BOJY.

MoOMEHT cuiibl, AEUCTBYIOLIEH HAa pblyar — U3MEPEHUE 3aBUCUMOCTH BEJIMYMHBI MOMEHTA
CUJIbl OT BEJIWYMHBI CHWJIbI, JJWHBI pblyara U yrjla MEXIy pblYyaroM W HalpaBICHHEM
NEeNCTBUS CUJIBI.

MexaHu3mbl: ppiyar, OJOK, cucTeMa OJOKOB — HM3yYeHHE MEXaHM3MOB M BapHAHTHI
MIPUMEHEHUS.

30J10TO€ NMPaBUIIO MEXAHUKH — U3yUEHHUE C IOMOIIBIO CUCTEMBI OJIOKOB.

Craruka TBEpAOIro Tejaa — U3MEPEHUE BCEX CHJI, AEMCTBYIOLIUX HA TEJIO, HAXOJsIIEecs B

> —
pPaBHOBECHH U IPOBEpKa paBeHCTB ), F; = 0 u ), M; = 0 B paBHOBECHH.

Pa3nea 2. Mosiekysipuasi ¢puzuka U TepMoguHamMukaKonuyecTBo TEIUIOTHI, MepegaBacMoe

2.2

2.3

TeJIaM — TAKTUJIbHOE U3YyYEHHE IPOLECCa HAarpeBa Tell IIPU TPEHHUH, HArpeEBE FOPEIKOH,
IIPOTEKAHUU JIIEKTPUYECKOr0 TOK, yAapa MOJIOTKOM.
VYaenpHasd TEIUIOEMKOCTH Te€l — M3MEPEHUE 3aBUCHUMOCTU TEMIIEPATypbl Tejla OT
MIEPEAAHHOr0 €My TeIlla IIPU HarpeBe.
I"a30BbIEC 3aKOHBI — IPOBEACHUE SKCIIEPUMEHTOB C U30-IIPOLIECCAMHU C Fa30M.

Pa3nea 3. JnekTpuyecTBo

3.1
3.2

3.3

3.4

3akon OMa — npsimoe u3menenrne BAX conpotuiieHus.

3akon Jxoyns-JleHla — U3MepeHne U3MEHEHUsI TEeMIIEPaTyphl PE3UCTOpa OT BETUYHHBI
MPOIIEHHOTO 3aps/ia U MPUI0KEHHOTO K HEMY HaIlpsHKEHUSI.

OJIC, BHYTpEHHE CONPOTUBJIEHHWE HCTOYHMKOB — M3Y4YCHHE TMAJCHUS HANpPSDKEHUs Ha
BHYTpPEHHEM conpoTuBieHnH uctounuka J]1C.

Tunsl coenrHeHHs] MPOBOJHUKOB — n3ydyeHue BAX compoTuBieHHs, MOIy4aeMoro Impu
N0CJIEI0BATEIbHOM WJIH MapajlIeIbHOM COETUHEHNUN ATAJOHHBIX CONPOTUBIICHUH.

Pa3zgen 4. MexaHudeckue KoJjae0aHnusa M BOJHBI. OnTHKA

4.1

4.2
4.3

4.4

4.5

Yacrora u nepuoj KoneOaHUI MaTEMaTHUECKOTO U MPY>KUHHOTO MasiTHUKOB — U3MEPEHUE
OT BECa, JUIMHBI U JIp. IapaMeTPOB.

3akoH CHemmyca — U3y4eHUW BEJIUYMHBI TPEIOMIIEHUS OT yIJia MaIeHHs JTy4da jJa3epa.
IToka3aTenb NpenoOMIIEHHs ONTHYECKUX CpEeJ — HM3MEpPEHHE IOKazaTelled pa3IMYHbIX
BEIIECTB.

CpoiicTBa u300pakeHHs OT coOuparomell JMH3Bl — M3Y4YeHHE pa3MepoB U (GopMm
n300pakeHuii B (POKaIbHON MIIOCKOCTH, MOCTPOCHHBIX JTMH30M OT MCTOUYHUKOB Pa3IMUHON
reoMeTpruuecKoi GopMbl U UX AUCTAHIIUU 0 JTUH3BL.

OnTHueckasi cuiia JIMH3bI — U3MeEpeHne (POKYCHOTO PAcCTOSTHUS M BEJIMYUHBI ONTHYECKOMN
CHJIBI OT KPUBU3HBI IOBEPXHOCTH JIMH3BI.



4.6 dokycHOE pacCTOSTHUE CUCTEMBI IBYX U Oojee JTUH3 — U3MEHEHHE (POKYCHBIX PACCTOSHUN
CHCTEM JINH3.

4.7 SIBieHVE TIOJIHOTO BHYTPEHHETO OTPAKEHUS — M3MEHEHHE KPUTUYECKOTO YIJIa IMOJIHOTO
BHYTPEHHET0 OTPAKCHHUS TSI CTEKJIA.

JIM4YHOCTHBIE pe3yJIbTATHI:

B cghepe epaswcoanckozo eocnumanusi; TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM
JIeATEIIbHOCTH TIPH BHITIOJTHEHUH HCCIICIOBAHUI ¥ IPOEKTOB, CTPEMIICHHE K B3aUMOTIOHIMAaHHIO 1
B3aUMOTIOMOIIIH.

B cgepe nampuomuueckoeo eocnumanusi: OTHOLIEHHWE K (U3MKE KaK K BaXHOU
COCTABJIAIONICH KYJIbTYphl, TOPJOCTh 32 BKJIAJ POCCUHCKMX U COBETCKHX YUYEHBIX B Pa3BHUTHE
MHUPOBON (PU3NUECKOHN HAYKH.

B cqbepe dyxoeuo-HpaecmeeHnoeo socnumaHus TOTOBHOCTh OLICHUMBATh ITOBCACHHEC H
MOCTYIIKM € HNO3HMIHWU HPABCTBCHHLIX HOPM M HOPM 9KOJIOTHYCCKOM KYJbTYPbI; ITOHUMAaHUC
SHAYMMOCTU HPABCTBCHHOI'O AacCICKTa ACATCIIBHOCTH UYCJIOBEKAa B CCTCCTBCHHO-HAYYHBIX
HaIpaBJICHUAX: SHEPTCTUKA, TPAHCIIOPT, MAINMHOCTPOCHUEC, OCBOCHUC OIMKHET0 KOCMOCa U T.11.

B cgepe scmemuueckozo 6ocnumanus: TOHMMaHHE poiu (usnku B (GOpMUpPOBAHUH
ACTETUYECKOUN KYJIbTYphl TUUYHOCTH.

B cepepe  usuueckoco  6ocnumanus, opmuposanus  Kyibmypsvl 300p06bsa U
IMOYUOHATILHORO O1A20NO0NYHUA; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBBIO M YCTAHOBKA Ha
3JI0pPOBBI 00pa3 *KW3HU (3I0pPOBOC IMUTAaHUE, COOIOJCHHEC TMTHMEHUYCCKUX MPABHI U HOPM,
cOayaHCUPOBAHHBIN PEXKUM 3aHITHI U OTIIbIXA, PETYJIAPHAS PU3HUECKAs aKTUBHOCTh ); OCO3HAHUE
MOCIIEACTBHUI U HEMIPUSITHE BPEIHBIX MPUBBIUEK (YIIOTpEOIeHNE aTKOT0JIsl, HAPKOTUKOB, KYpEHHE)
U WHBIX (QopMm Bpema s (PU3NYECKOTO U TCUXMUYECKOTO 370POBbS; COONIOJIEHUE TMpPaBUI
0e30MacHOCTH, B TOM UHWCJIE€ HaBBIKM O€30MacHOTO TMOBEACHUS B MPUPOIAHON Cpene;
c(OpMUPOBAHHOCTh HaBbIKa pe(IeKCHH, YIpaBlIeHUE COOCTBEHHBIM HSMOIMOHATHHBIM
COCTOSTHUEM.

B cgpepe mpyoosozo eéocnumanus: akTUBHOE y4acTHE B PELICHUH MPAKTUYECKUX 3a/1a4 (B
paMKax CeMbH, IIKOJIbI, TOPO/Ia, Kpasi) UHKEHEPHO-TEXHUYECKON U (U3NYeCcKOl HaNpaBIeHHOCTH,
MHTEpEC K IMPAKTHUECKOMY H3Y4YEHMIO NMpoQeccHil, CBA3aHHBIX ¢ (uU3MKOW (3Hepreruka, IT-
UHAYCTpHUSL, TPUOOPOCTPOEHHE, MAIIMHOCTPOECHHE, U T.1I.).

B cpepe sxonozuueckozo eocnumanus: OpueHTas Ha IPUMEHEHNE (PU3MUECKUX 3HAHUM
IIPU PELLIEHUH 3a/1a4 B 00JIaCTH OKPY>KaIOLIEH cpeibl; MTOHUMaHUe 3HAUMMOCTH aHTPOIOMOP(HOM
JIEATEIbHOCTH YEJIOBEKA B €CTECTBEHHO-HAYYHBIX HAIIPABICHUSAX: HSHEPreTHKa, TPaHCIOPT,
MAaIIMHOCTPOEHHUE, OCBOCHHME OJIMKHErO0 KOCMOcCa M T.I. SKOJOTHI0 3eMIM U OJIM3 JIeKaIlero
KOCMOCa.

B cgpepe nonumanus yemHocmu HAY4HO20 NO3HAHUA! OPUEHTAIMsI HA COBPEMEHHYIO
CHUCTEMY HayuyHBIX MpPEJCTaBICHUH 00 OCHOBHBIX (PU3NYECKHX 3aKOHOMEPHOCTSIX U TEOpUH,
B3aMMOCBS35IX YeJIOBEKa C NMPHUPOJHOW M COIMAIBHON Cpenoil; MOHMMaHHe poiu (U3NIECKOH
HayKd B (OPMHUPOBAHMHM HAYYHOI'O MHMPOBO33PEHMSI; pa3BUTHE HAYYHOW J10003HATENHHOCTH,
UHTEepeca K (PU3NYECKON HayKe M BO3MOXKHOCTEH NMPEIMETHBIX U MEKIPEIMETHBIX 3HAHUN IS
peuieHuss MpoOIeM HHKEHEPHO-TEXHUYECKOM HarpaBIEHHOCTH, HAaBBIKOB HCCIIE0BATENBCKOM



JESTEIIBHOCTH.

B cghepe aoanmayuu x usmensowuMCa yC1o8UaM COYUANLHOU U NPUPOOHOU CPeobl.
aJIeKBaTHasl OLIEHKAa U3MEHSIOUINXCS YCIIOBUM; IPUHATHE pellieHus (MHAUBUIyalIbHOE, B TPYIIIIE)
B U3MEHSIOIIMXCS YCIOBUSAX HA OCHOBAaHUM aHAIM3a (PU3NUECKON MH(pOpMALUK; TIIAHUPOBAHUE
JIeCTBUI B HOBOW CUTYyallMM HAa OCHOBAaHUH 3HAHUH (prU3MUYECKHX 3aKOHOMEPHOCTEH U MOJIEIeH.

MertanpeamMeTHble pe3yJabTaThl:
B cgpepe osnaoenus ynusepcanvubimu yueOHbIMU NOZHABAMENbHLIMU OCUCMBUAMU

ba3oBrle efcTBUd:

e oOyuyaroniyecs yCOBEPILEHCTBYIOT HaBBIKU paboThl ¢ MH(OpMalue ¥ nonoiaHsaT ux. OHu
CMOTYT paboTaTh C TEKCTaMU, IPEOOPa30BbIBATH U HHTEPIIPETUPOBATH COJIEPKAIIYIOCS B HUX
uH(pOpMaIIKIO, B TOM YHCIIE:

O CHCTEeMaTU3UpPOBATh, COMOCTABIATH, aHAIM3UPOBATh, 000OIIATh U HUHTEPIPETHUPOBATDH
nH(OPMALINIO, COJIEPKAITYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

O BBLIETATH IIaBHYIO U U30BITOYHYIO HH(OPMALINIO, BBITIOIHATH CMBICIIOBOE CBEPTHIBAHUE
BbIJIETICHHBIX (DaKTOB, MBICIICH; TPEICTaBIIATh HH(GOPMAIUIO B CKATOM CIIOBECHOH opme
(B BUIE TUIAaHA WJIM TE3MCOB) M B HAIJISAIHO-CUMBOJIMYECKOW (opme (B BuIe TalOJIHII,
rpadUyecKux CXeM M JAuarpaMm, KapT MOHSATUH — KOHIIENTYalbHBIX Uarpamw,
OTIOPHBIX KOHCIIEKTOB);

O 3aIONHSTH U JOIOJHATH TaOIUIIBI, CXEMBI, TUATPAMMBI, TCKCTHI.

e oOydJaronigecs MpUuOOPETYT OMBIT MPOEKTHON AESITEIBHOCTU KaK 0co00u (opMbl yueOHOM
paboThl, CHOCOOCTBYIOIIEH  BOCIHMTAHHUIO  CaMOCTOSTEIbHOCTH,  HHHIIMATUBHOCTH,
OTBETCTBEHHOCTH, MOBBIICHUIO MOTUBALIUU U YPPEKTUBHOCTH YUEOHOM NESATEIBHOCTH;

e B XOJ€ peanu3allid HCXOJHOTO 3aMbIClia Ha MPAKTUYECKOM YPOBHE OBIIAJCIOT YMEHHEM
BEIOMpaTh aJICKBaTHBIC CTOSIICH 3amade CpPe/ICTBA, MPUHUMATh PEIICHUS, B TOM YHCJIE U B
CUTYaIUSX HEOMPEICTICHHOCTH.

® TMOJy4aT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKONbKHX BapHUaHTOB
pelIeHnd, K TOUCKY HECTaHIAPTHBIX PEIICHWH, TOWCKY W OCYIICCTBIICHHIO HamOolee
MIPHEMIIEMOTO PEIICHUSI.

®  HCIIOJIB30BATh BOMPOCKHI KaK MUCCIIE0BATEIHCKAN MHCTPYMEHT MTO3HAHUS;

e (QopmynupoBaTh BONPOCH, (UKCHUPYIOIIHME PA3PbIB MEXKIY pEaTbHBIM U >KeIaTelbHBIM
COCTOSTHUEM CHUTYyaIllH, 00BEKTa, 1 CAMOCTOATEIHHO yCTAaHABITUBATH NICKOMOE M JIAaHHOE;

e (QopmupoBaTh TUNOTE3y 00 UCTHHHOCTH COOCTBEHHBIX CYXKACHHI, apryMEHTHPOBATh CBOIO
MTO3UIUIO, MHCHHC,

® TMPOBOJUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IUIAaHY HAOIIOJCHHUE, HECIOXKHBII
bu3HYECKU IKCIIEPUMEHT, HEOOIBIIOe HCCIEAOBaHUE M0 YCTAHOBJICHHUIO OCOOEHHOCTEH
MPOTEKAHUS SBIICHUI U MPOIIECCOB,

® OIEHUBaTh HAa NPUMEHHMOCTh M JIOCTOBEPHOCTh HH(pOpMAIMU, MOIYyYEHHOH B XOJe
HAOIIO/IEHUS ¥ SKCTIEPUMEHTA;

® CaMOCTOSTENbHO (HOpPMYITHpPOBATH OOOOIICHHUS M BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOTO
HAOJTIOICHUS, SKCIIEPUMEHTA, BJIAJICTh HHCTPYMEHTAMH OIEHKH JJOCTOBEPHOCTH MOJTYICHHBIX
BBIBOJIOB M 000OIIEHNI;

® [POTHO3UPOBATH BO3MOXKHOE JAJTbHEHIIICE pa3BUTHE IKCIIEPUMEHTA, HAXOUTh €T0 aHAJIOTH B
JIPYTHX CHUTYallUsX, a TaKXKe BBIIBUTATh TPEANOIOKCHUS O TOBEICHUU HCCIEAYEMbIX
00BEKTOB B HOBBIX YCIIOBUSX H KOHTEKCTaX.



B cghepe oenaoenus ynusepcanvrvimu yueonvimMu KOMMyHuKamueHvimu oeticmsusimu OOIIeHue:

e BOCIPUHMMATH U (OPMYJIMPOBATh CYKJEHHS, BHIPAXKaTh SMOLMH B IPOLIECCE BBINOJIHEHUS
NPAaKTUYECKUX U JTa00OPaTOPHBIX padoT;

e BbIpakaTh ce0s (CBOI TOUKY 3PEHHUSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

® pacro3HaBaTh HEeBepOATbHBIEC CPEACTBA OOIICHUS, IOHUMATh 3HAYEHUE COIIMATIbHBIX 3HAKOB,
3HaTh W paclo3HaBaTh IPEANOCHUIKM KOH(JIUKTHBIX CUTyallMd M CMSr4aTh KOH(JIMKTBHI,
BECTH [1€PErOBOPHI;

® [IOHMMaThb HAMEPEHMs JAPYI'HX, HPOSBIATH YBAKUTEIbHOE OTHOLIEHHE K COOECEHUKY M B
KOPPEKTHOH (popme HOopMyTHPOBATH CBOU BO3PAKECHHUS;

e B XOJe Auajiora W/WiIM JAUCKYCCHUHU 3aJlaBaTh BOIPOCHI M0 CYIIECTBY 00CYKIaeMOil TeMbl U
BBICKA3bIBaTh MWJICH, HAIICJICHHbIE Ha pEIICHHE MOCTaBJICHHOW 3aJauyd M MOJIepiKaHue
0J1aro’KenaTeIbHOCTH OOILECHMS;

®  COIOCTAaBJIATHh CBOM CYXKACHUS C CY>KICHUSMH APYTUX YYACTHHKOB JUANOTa, OOHAPYKUBAThH
pasJIn4Msl U CXOJICTBO NO3ULIUH;

e 1yOIMYHO MPEACTaBIATH PE3yJIbTaThl BBITIOJHEHHOT'O OMBITA (3KCIIEPUMEHTA, UCCIIeI0BaHUS,
MIPOCKTA);

® CaMOCTOATENILHO BBIOMpaTh (hopMaT BBICTYIUICHMS C Y4YETOM 3ajad Ipe3eHTaluu |
0COOEHHOCTEH ayAMTOPUU M B COOTBETCTBHUH C HUM COCTaBJISTH YCTHBIC M THCHMEHHBIE
TEKCTHI C UCIIOJIB30BAHNEM HILTIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHAS IEATENBHOCTD (COTPYIHUYECTBO):

® [IOHMMAaTh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYAJIbHON pabOThI IpHU
pELIeHUH KOHKPETHOM Mpo0biieMbl, 000CHOBBIBaTh HEOOXOIMMOCTh NPUMEHEHHUS IPYMIIOBBIX
(dbopM B3aMMOAEUCTBHS NIPH PELLICHUH OCTaBIEHHON yueOHOW 3ajauu;

® [IpUHUMAaTh LENb COBMECTHOH JEATEIBHOCTH, KOJUIEKTUBHO CTPOMTH AEUCTBHUS IO €€
JOCTMDKEHUIO: paclpesiessiTh pPOJIM, JOTOBAPHBATHCA, OOCYKIaTh NPOLECC U PEe3yNbTaT
COBMECTHOH paboTBhI;

e yMeTh 0000maTh MHEHHMS HECKOJbKHX JIIOJeH, MpOSABIATH T'OTOBHOCTb PYKOBOJIMTH,
BBITNOJIHATH MOPYUYEHHUS, TOTUYUHATHCS;

® [UIAHUPOBaTh OPIaHU3AILMI0 COBMECTHOM pPA0OTHI, ONPEAEIATh CBOIO pOJIb (C y4ETOM
NPENOYTEHU 1 BO3MOXKHOCTEH BCEX yUYaCTHUKOB B3aUMOJICHCTBHSL), PaCIpeAesaTh 3a1auu
MEX/ly WIeHaMU KOMaH/Ibl, y4aCTBOBATh B IPYIIOBBIX popMax paboThl (00CykaeHUs, 0OMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U UHbIE);

e BBIIOJHATH CBOI YacTh pabOThl, JOCTUraTh KAaueCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIpPAaBJICHUIO U KOOPAUHUPOBATH CBOM JECUCTBHUSA C IPYTUMH YJIEHAMH KOMAaH/IbI;

e OIICHUWBaTh KAa4eCTBO CBOEr0 BKJIaJga B OOIMIMHA MPOAYKT MO KPUTEPHUSAM, CaMOCTOSTEIHHO
c(OpMyJIHUPOBAaHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS; CPABHUBATH PE3YJIbTAThl C UCXOAHON
3afjaueil ¥ BKJIAJ KaXJIOro wieHa KOMaHbl B JOCTH)KEHUE PE3yJIbTaTOB, Pa3leisiTh chepy
OTBETCTBEHHOCTH U IIPOSABIIATH TOTOBHOCTD K IIPEJOCTABIEHUIO OTUETA MIEPEN TPYIION;

® OBJIQJIETh CUCTEMOIN YHMBEPCAJIbHBIX KOMMYHHKATUBHBIX NEHCTBUH, KOTOpas oOecreunBaeT
c(OpMUPOBAHHOCThH COLMAIBHBIX HAaBBIKOB U AMOI[MOHAJILHOTO UHTEJIEKTa IIKOJIBbHUKOB.

B cgpepe  os6nadenus  ynusepcanvHuvlMu  YUEOHbIMU — PESYNAMUBHLIMU  OCUCTBUIMU.
Camoopranusanus:

® BBIABIATH MPOOJIEMBI I PEIICHUS B JKM3HCHHBIX M YYCOHBIX CHTYAIHSIX, HUCIOJB3YS
bu3nYecKue 3HaHUS;



OpPUEHTUPOBATbCSI B PA3IMUYHBIX IOAXOJAX NPUHATHS peIIeHUH (MHAUBUOYAJIBHOE,
IPUHATHE PELICHUs B IPYIIIIE, IPUHATUE PEIIEHUH Ipynmoil);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pELIeHMs 3ahayd (MM €ro 4yacTb), BBIOMpATh
crnoco® pemeHuss yueOHOM (HU3MUECKOM 3a7aud ¢ y4ETOM HMEIOLIUXCSI PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBATh IIPE/IIaraéMble BApUAHThI PELLICHUM;
COCTaBIATh IIAH JEHCTBUHM (IUIaH peaju3aluy HaMEYEHHOI'O alllfOpUTMa pELeHus),
KOPPEKTUPOBATh IPEAJIOKEHHBIM aNrOpUTM € Y4€TOM IOJIYYEHHs] HOBBIX 3HaHHMH 00
U3y4acMOM SIBJIGHUH UJIH MTOBEIEHIUH OOBEKTOB HOBBIX CIIOKUBLIMXCS YCIOBUSX;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMokoHTpOIb (pediiekcusi):

BJIAJICTh CIOCOOAMHU CAMOKOHTPOJISL, CAMOMOTHBALIMU U peduIeKCuy;

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallMH U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,

YUYUTBIBATh KOHTEKCT W INPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIpHU
peleHny yueOHOM 3a1auu, aJalTHPOBaTh PEIIEHUE K MEHSIOIIMMCS 00CTOSTENbCTBAM;
OOBSICHATh MPUUYMHBI JOCTHKEHUS (HEIOCTUIKEHUS) pPe3ysIbTaTOB JEsITeIbHOCTH, JaBaTh
OLICHKY HIpUOOPETEHHOMY ONBITY, YMETb HAXOJUTh IIO3UTUBHOE B IIPOU3OLIEILIEH
CUTyaluu;

BHOCUTbh KOPPEKTHBBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, U3MEHHUBILUXCS
CUTYallUi, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKILUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBHSM.

OMOIMOHAJIbHBIA HHTEICKT:

pas3nyaTrh, Ha3bIBAaTh U YNPABIIATh COOCTBEHHBIMU SMOLUSAMHU M SMOLUSAMU IPYTHUX;
BBISIBIIATh U AHAJIM3UPOBATH IPUYMHBI DMOLIUI;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejaoBeKa, IOHMMATh MOTUBBI U HAMEPEHUS JIpyroro;
PEryaupoBaTh Coco0 BBIPAXKEHHS SMOLIUH.

INpUHSTHE ce0sl U JPYTHUX;

OCO3HAaHHO OTHOCUTBCA K APYTOMY YEJIOBEKY, €r0 MHEHHUIO;

IPU3HABaTh CBOE MPaBO Ha OIIMOKY U TaKoe ke MPaBo Jpyroro;

OTKPBITOCTb C€0€ U APYTUM;

0CO3HaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATh BCE BOKPYT;

OBJIAJIETh CHUCTEMOW YHHMBEpPCAIbHBIX YYE€OHBIX PEryJISITUBHBIX JEHCTBHI, KOTOpas
obOecnieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTU (BHYTPEHHSSI TO3UIIMS
JMYHOCTH), W KU3HEHHBIX HABBIKOB JINYHOCTHU (yHpaBieHUs cOOOM, CaMOAMCLMUILINHBI,
YCTOWYUBOTO MTOBEACHMUS).

HpeI[MeTHLIe pe3yJabTaTbl OCBOCHH IIPOrpaMMBbI

Oco3Hanue OCHHOCTHU M 3HAYCHUA (I)I/ISI/IKI/I U €€ 3aKOHOB JIJIS IIOBCEIHEBHOM JKHU3HM YEI0BEKA

Y €€ POJIM B PA3BUTHH MATEPUATIBHOMN U TyXOBHOW KYJIBTYPHI.

@opMUpPOBAHHE MPEACTABICHU O 3aKOHOMEPHOM CBSI3M M TO3HABAEMOCTH SIBJICHHI

MPUPOJIBI, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHUS, O CUCTEMOOOpa3yIomen poiau GU3UKHU JIJIs

Pa3BUTHA APYTUX €CTECCTBCHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.

@opMUpPOBAHHE MPEACTABICHU O 3aKOHOMEPHOM CBSI3M M TO3HABAEMOCTH SIBJICHHI

MIPUPOJIBI, 00 0OBEKTUBHOCTH HAYYHOTO MMO3HAHMS, O CUCTEMOOOpa3yromel posiu GU3NKU s

Pa3BUTHA APYTHUX HAYK, TCXHUKU U TEXHOJIOTHIA.



dopMHUpOBaHUE TEPBOHAYAIBHBIX TMPEACTABICHUN O (U3HYECKOM CYITHOCTH SIBICHUHN
NPUPOIBI, BUIAX MAaTEPHU, YCBOSHHE OCHOBHBIX W MEXaHUKHU, MOJCKYJSIPHOW (U3UKH,
ANEKTPOJJMHAMUKH, PU3UKU aTOMA U aTOMHOTO SIJIpa.

YcBoeHUsT cMbIciia (PU3NYECKUX 3aKOHOB, PAaCKPHIBAIOMIMX CBS3b (DU3UYECKHUX SIBICHUH,
OBJIA/ICHUE TOHATUWHBIM aIlapaToM U CUMBOJIHYECKUM SI3BIKOM (DU3HKH.

dopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS Kak pe3yibTara W3y4eHUs (yHIaMEHTAIbHBIX
3aKOHOB (DM3HMKH; YMEHHs II0JIb30BaThCSI METOJAaMH HAy4YHOTO IIO3HAHUS HPUPOIbL:
NPOBOJUTHh HAOJIOACHUS, CTPOUTh MOJICNIM M BBIIBUTATh THIIOTE3bl, OTHICKUBATh M
(GopMyIHpOBaTh JIOKA3aTENIbCTBA BBIABHHYTHIX THIIOTE3; IUIAHKPOBATH M  BBITIOJIHSITH
AKCIEPUMEHTHI, TPOBOIUTH MPSIMBIC U KOCBEHHBIC H3MEPEHHS C MCIIOJIb30BaHHEM IIPUOOPOB,
o0pabaTbIBaTh pe3yJibTaThl U3MEPEHUH, MOHMMATh HEM30EKHOCTh MOTPEITHOCTEH JIFOOBIX
U3MEPEHUH, OIIEHWBATh T'PAHUIIBl MOTPEIIHOCTEH W3MEPEHUH, MPENCTABIATh PE3yJbTaThl
W3MEPEHUI ¢ MOMOITbI0 TabmuIl, rpadukoB u Gopmyt.

OOHapyXMBaTh 3aBHCHUMOCTH MEXIy (HU3UYECKUMHU BEIMYMHAMH, BBIBOAWTH W3
OKCIIEPUMEHTAIBHBIX (DAKTOB U TEOPETHUECKUX MOAETeH (U3NUECKHUE 3aKOHBI, OOBIACHSTH
NIOJTyYCHHBIE PE3YJIbTATHI U JIEJIaTh BHIBOJIBI,

[Tonnmanne (HU3HYECKHX OCHOB M MPHHLIMUIOB NeHCTBUS (pabOTh) MAIMH U MEXaHU3MOB,
CPE/CTB MEPEIBUKCHUS U CBS3H, OBITOBBIX MPHOOPOB, MPOMBIIUICHHBIX TEXHOJIOTUYCCKHX
NPOIIECCOB, BIMSHUS WX Ha OKPYKAIOUIYI0 Cpely; OCO3HAaHHE BO3MOXKHBIX IPHYUH
TEXHOTEHHBIX U 3KOJOTHYECKHX KaTacTpod;

dopMHpOBaHUE YMEHUS TPUMEHSITH TEOPETUUESCKUE 3HAHUS 110 (PU3UKE Ha ITPAKTHUKE, PEIIaTh
¢u3nveckre 3a1aun; MIaHWPOBATh B MMOBCETHEBHOM KU3HH CBOU JEHCTBUS C MPHUMEHEHHEM
MOJYYCHHBIX 3HAHUH 3aKOHOB MEXAHHMKH, YMEHHS MOJb30BAThCA (PU3HMUYECKHUM TEKCTOM
(aHanu3upoBaTh, M3BJIEKATH HEOOXOIUMYI0 MH(POPMALMIO), TOYHO U TPAMOTHO BBIPAXKATh
CBOM MBICIIA C NMPHUMEHEHHEM MaTeMaTHYECKOW TEPMUHOJIOTMHA M CHMBOJHKH, MPOBOIUTH
KJaccu(uKalum, Joruyeckrue 000CHOBaHMS;

Brnanenue 6a30BbIM MOHATUHHBIM annapaToM M0 OCHOBHBIM pa3/ieliaM CO/ep KaHusl.
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2. A.Il.Epmog, 1.11.Bopo6seB, B.I". Xaputonos «®usnka — 9» YueOHuk mjis1 9 kinacca
cpenHel mKkoibl. Tpu ypoBHS 00yUYeHHUS.

3. A.ILEpmos, B.I'.XaputoHoB «®u3nuka» Y4eOHUK IS KO (PHU3NKO-MaTeMaTHUECKOTO
npodus.

4. A.IlEpmos, B.I'. XaputonoB «Mexanuka» YuebHnoe nocooue ans yqamnmxcs CYHI HI'Y.

5. A.ILEpmos, A.JI.Kynepmrox, B.I'. XaputonoB «MoJexymsipHas pu3uKa.
IunponuHamukay. Y4eOHoe MocoOue ¢ KOMITBIOTEPHBIMU JEMOHCTPAIUSIMH.

6. B.I'.XapuronoB «MonexyisipHast GU3UKay.

7. WN.U. Bopobnes, [1.1. 3yoxos, . A. Kyty3osa, O.f. CaBuenko, A.M. Tpybaues, B.T'.
XaputoHoB. 3a1auu MO (U3HKE.

8. E.WU. bytukos, A.A. beikoB, A.C. KonapatseB. ®usuka B mpuMepax u 3ajauax.

9. 5.10.1. benbuenko, E.A. I'nnteB, 3.K. Cunaraase. Mexanuka 4acTHI ¥ TeJI B 3aJa4ax.

10. 6. I'.JI. Kotkun, B.I". Cep60. CO0opHUK 3a/1a4 110 KJIACCHYECKON MEXaHUKE.

11. 7. B.B. barsirun, U.H. TonTsirua. COOpHUK 3a/1a4 110 3JIEKTPOIMHAMUKE.



