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TlosicHUTEIBLHASA 3aIHCKA

Pabouas mporpaMma BHeyquHOﬁ JACATCIIbHOCTHU JJIA 7 —9x knaccoB «Du3uKa B OIBITaX» COCTABJIEHA
Ha OCHOBC HOPMATHBHBIX JOKYMCHTOB:

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 (pex. or 31.07.2020) «O6 obpaszoBanuu B
Poccwuiickoit ®enepaumu» (¢ u3M. u jgon., Bcryn. B cwiy ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc_LAW _140174.

2. Tlacnopt HaumoHaneHOTO npoekTa «ObpazoBanue» (yrB. npesuauymom Cosera nipu [Ipesunente
P® mo crparernueckoMy pa3BUTHIO W HallMOHAIBHBIM IPOEKTaM, MpOToKo oT 24.12.2018 Ne 16). —
URL.: http://www.consultant.ru/document/cons_doc_LAW_319308/.

3. TocynapcrBennast mnporpamma Poccuiickoit @enepanuu «Pa3zButue oOpasoBanus» (yTB.
ITocranosnenuem IpaBurensctBa PD or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKICHUUT OCY1apCTBEHHON nporpammbel  Poccuiickoit  ®@enepanun  «Pa3Butue

o0pa3oBaHU. —
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7364e34f26f87¢
c138fl.

4. ®enepanbHblil rocynapcTBEHHbIH 00pa30BaTEIbHBIA CTAHAAPT OCHOBHOIO OOIIEro 06pa30BaHUs
(yTB. mpuka3zom MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoii @eneparuu ot 17.12.2010 Ne 1897)

(pen. 21.12.2020). — URL: https://fgos.ru.

5. OcHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOrOo obmero o6OpazoBanus MBOY

«Yapauosckas COILL»

6. ABtopckoit nmporpammsl E. M. I'ytHuk, A.B. Ilepsimkuna «®usuka. Xumus 7-9 kiace» -M.:

Hpoda, 2017 r. m Merogmueckoro mocodus C.B. JlozoBenko, T.A. Tpymmua «Peanu3armms

O6p830BaTeJ'ILHBIX nporpamm GCTCCTBGHHOHay‘IHOﬁ U TEXHOJOTHYECKOMN HaHpaBHeHHOCTeﬁ Io CI)I/IBI/IKC C

UCMOJIb30BaHUEM 000pyioBaHus 1ieHTpa «Touka pocta»», Mocksa, 2021.

IIporpammHo — MeTOAMYeCKOe 0OecrieueHHue NPOrpaMMbl:

Pabouass mporpamma paspaboTaHa Ha ocHOBe aBTopckod mporpammbl E. M. I'yrauk, A.B.
[eppimkuna «@usmka. 7-9 xnace» -M.: Ipoda, 2017 r. u Metoauueckoro nocodbust C.B. Jlo3oBeHko,
T.A. Tpymmna «Peanu3anust o6pa3oBaTelbHbIX MPOTPAMM €CTECTBEHHOHAYYHOM U TEXHOJIOIMUYECKOMN
HaIpaBJIEHHOCTEH MO (PU3MKEe ¢ HMCMOJIb30BaHHEM 000OpynoBaHus IeHTpa «Touka pocTtan», MoCKBa,
2021.

CTpykTypa padoyeii mporpaMMbl BHEYPOUHOIi JeITeTbHOCTH 151 7 —9 X KJaccoB «DPu3zmka
B ONBITaxX» BKJIOYAET TPU pa3iesia:
1. Pe3ynbTaThl OCBOEHHS Kypca BHEYPOUHOU JESATENbHOCTH
2. CopepxaHue Kypca BHEYPOUHOI 1eATEIbHOCTH C YKazaHUEM (POpPM OpraHu3alii U BUJIOB

JCATCIIBHOCTH.


http://www/
http://www.consultant.ru/document/cons_doc_LAW_319308/
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7364e34f26f87e

3. Temarnueckoe MIaHUPOBAHUE.

IIpakTHyeckass 3HAYMMOCTh Kypca BHEYPOUHOH JesiTeIbHOCTH.

Hcxonsd U3 ulien HenpepbIBHOCTH €CTECTBEHHO — HAyYHOro 0Opa3oBaHMsA U OPUEHTHPYACh HA
CTPYKTYPY COAEp>KaHUs MIKOJIBHOTO 00y4deHus (pr3nKe, JaHHBI KypC MO3BOJISET PEaTr30BaTh MPUHITHUIT
pa3BUBAIONIETO OOy4YEHHsI Ha OCHOBE CHUCTEMHO — JAEATEIBHOCTHOTO IOJAX0J]a, KOTOPBIA IO3BOJISET
peann30BaTh pa3BUTHE JUYHOCTH y4alllerocsi HA OCHOBE OCBOEHHS YHUBEPCAIbHBIX YUEOHBIX JeHCTBUH,
NO3HaHUS M OocBoeHus: mupa. OOpazoBareibHas AEATENbHOCTh M y4eOHOE COTPYAHHUYECTBO B XOJ€
M3YyUYEHHs Kypca CIY)KUT AOCTHXKEHHIO IIeJIeH JIMYHOCTHOTO M COLUMAIILHOTO pa3BUTHs oOydaromuxcs. B
XOJI€ €ro U3y4eHHs OHM BOBJIEKAIOTCS BO BCE ATAIbl HAYYHOTO TIO3HAHUS: OT HAOIIOIEHUS SIBICHUH U UX
SMIIMPUYECKOTO0 MCCIEJOBAaHUS, JO BBIABMJKEHMS TUIOTE3 U HKCIEPUMEHTAIbHOM IMPOBEPKU
TEOPETUYECKUX BbIBOJOB. M3yueHue Kypca Mo3BOJSET MOAJEPKUBATh UHTEPEC M YIY4IIUTh YCBOECHHUE
CHCTEMaTH4YeCcKoro Kypca ¢u3uku B 7-9 x kiaccax. Kypc 3HAKOMUT ydamuxcs ¢ MHOTOYHCICHHBIMU
SABIICHUSIMU (DPU3UKU Yepe3 HaOII0ICHHS, YIKCTIEPUMEHTBI, UTPOBBIC CUTYAIIHH.

Oco0eHHOCTH BO3PACTHOI rpyNiibl 00y4aouXcs, HA KOTOPbIX OPUEHTHPOBAHA NPOrpaMma:

OOyuaromuecs 7 —9 x ximaccoB MBOY «YnpsiHOBcKast COLLD».

Y nereit B Bo3pacte 13 — 16 nmer ¢dopmupyercs OCMBICIEHHOE, IIeJIeHAPaBIEeHHOE,
aHATM3UPYIOIEe BOCIPHUATHE OKpyKaromero Mupa. Kypc BHEYpOUHOI AeATebHOCTH 1O (U3UKe
«®Pu3uKa BOKpYT Hac» CO3/JaeT y JeTell npeacTaBiIeHne 0 HAyyHOU KapTHHE MUpa, GOpMuUpyeT UHTepec
K TEXHHKE, pa3BUBAET TBOPUYECKHE CIIOCOOHOCTHU, TOTOBUT K MPOJOKEHHIO U3ydeHUs (PU3NKH. SIBIsACH
OCHOBOM HAy4YHO — TEXHHYECKOTO Iporpecca, (u3MKa MOKa3bIBa€T T'YMAaHUCTHYECKYIO CYIIHOCTb
HAYYHBIX MMO3HAHUH, TIOAYEPKUBAET UX HPABCTBEHHYIO IIEHHOCTH, (POPMHUPYET TBOPUYECKHE CITOCOOHOCTH
yJaluxcs, UX MHUPOBO33pEHHE, T.€. CIIOCOOCTBYET BOCHUTAHUIO BBICOKOHPABCTBEHHOW JIMYHOCTH, YTO
SBJISICTCS OCHOBHOMH 1L1€J1bI0 00YUEHUS U MOXKET ObITh JOCTUTHYTO TOJBKO MIPH YCIOBHH, €CIIH B Ipoliecce
oOydeHust 6yneT chopMHUpPOBAaH UHTEPEC K 3HAHUSIM.

IMpuopurerHnie GopMbI U MeTOABI PAGOTHI € 00YYAKOIIUMHCS:

e DBpucTuieckas decena;

o HmuBUayanbHAs ¥ rpyNIoBas padboTa;

¢ [[maHMpoBaHME U TPOBEICHHUE HCCIIEI0BATEIBCKOTO SKCIIEPUMEHTA;

e CaMOCTOATENBHBIN COOp JaHHBIX JUIS PEHICHUS MPAKTHUECKUX 3a7ay;

e AHanu3 ¥ OlLIEHKA MTOJTyYSHHBIX PE3yJIbTaTOB.

IIpakTHYeckHe 3aHATHSA:

o 3aHUMATEJIbHBIE OTIBITHI;

o MO03HABATEBHBIC UTPHI;

L4 BBIITOJIHCHHUEC TBOPUCCKUX 3a,[IaHI/II71;



. paboTa ¢ JONOTHUTEIBHOM JTUTEPATYPO.
®opMBbI OABEACHHUSA HTOT0OB PEAJH3AUMHU IIPOrPaAMMBI:
Hrorosoe 3anstue — «B mupe sBieHuin» (06pazoBaTeabHOE MHTEITPUPOBAHHOE COOBITHE).

Cpoxk peanuzauum nporpammsl — 1 rox — 2023 — 2024 y4eOHBIN TOI.

1. Pe3yjabTaThbl OCBOEHHS KypPca BHEYPOUHOIl 1eATEIbHOCTH

OO6miasi meJib Kypca BHEYPOUHOI IeATEJIbHOCTH: B IPKOI U YBJIEKaTEIbHON (hopMe pacIIupsATh
1 yrIIyOJsTh 3HAHUS, TOJIyYeHHBIC YUAIMMHCS Ha yPOKaX; MOKA3aTh MCIIOIH30BAHIE 3HAHUN B TIPAKTHKE,
B )KU3HU; Pa3BUHYTh T'PAHUIBI YICOHUKA, 3a)KEUh YIAIIUXCSI CTPEMIICHUEM KaK MOXKHO OOJIbIIIC Y3HATH,
MOHSTH; PACKPBITH MIEPE]] yUAITUMHUCS COICPKAaHNUE U KPAcOTy PU3NKH KaK HAYKH.

Hean u 3a1a4n Kypca BHEYPOUHOIi 1eATeJIbHOCTH:

Lean n3yuyeHus npeamera

W3yveHrne (U3MKH HA CTYIICHH OCHOBHOTO OOIIEro OO0pa30BaHMS HANPABICHO Ha JOCTHIKCHHE
CIIeIYIOLIUX LeJei:

— OCBOEHHME 3HAaHUU O MEXAHMYECKUX SIBJICHUAX, BEJIMYMHAX, XAaPAKTEPU3YIOLIUX ATH SIBJICHUS,
3aKOHAX, KOTOPBIM OHU MOJYUHSIOTCS, METOJ]aX HAyYHOTO MO3HAHUS IPUPOABI U GOPMUPOBAHKE
Ha 3TOI OCHOBE IMPEACTaBICHUHN 0 GUINYECKON KapTUHE MUPA;

— OBIIQJICHHE YMEHUSMHU MPOBOIAUTH HAOIIOJEHUS MPHUPOAHBIX SIBICHUN, OMHUCHIBATh U 0000IIATH
pe3yNbTaThl HAOIIOJACHUNA, WCIIOJIB30BATh IMPOCTHIC H3MEPHUTEIbHBIC MPUOOPHI IS H3yYCHUS
(bu3MuecKuxX SBICHUH, MPEICTABIATh PE3yJbTaThl HAONIONCHUN MU W3MEPEHUIl C MOMOIIbIO
Tabnul, rpauKOB U BBIABIATH Ha ASTOW OCHOBE OCOOBIE 3aKOHOMEPHOCTH, NPUMEHSTh
MOJIyYeHHBbIE 3HAHUA U1  OOBSICHEHHS  Pa3HOOOpA3HBIX  MPUPOAHBIX  SBICHUH U
MPOIIECCOB, TPHUHIIMIIOB JNCUCTBUS BAXHEHIINX TEXHUYECKUX YCTPOWUCTB, JUISI PEIICHUS
bu3nuecKux 3a1ay;

— pa3BHUTHE I[I03HABATEIILHBIX WHTEPECOB, WHTEIUICKTYJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH,
CaMOCTOSITEIFHOCTH B TPUOOPETEHHH HOBBIX 3HAHWM, MpPU peuIeHHH (U3HUECKUX 3a4ad U
BBITIOTHEHUH JKCIIEPUMEHTAIBHBIX HCCIEJOBAHUNA C HCIOJb30BaHHEM HH(DOPMAIIMOHHBIX
TEXHOJIOTHII;

— BOCIIUTaHUE YOEXKICHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHOB MPHUPOJIbI, B HEOOXOAMMOCTH
Pa3yMHOTO MCIOJIb30BaHUSA JOCTUKEHUM HAYKHM W TEXHOJIOTHMH U1 JAJIbHEHIIEro pa3BUTHS
YEJIOBEUECKOro 00IIeCcTBa, YBAKEHHUS K TBOPIIAaM HAyKH U TEXHHUKH, OTHOIICHHS K (PU3UKE KaK K
AJIEMEHTY OOIIEYEIIOBEUECKONU KYIbTYPHI;

— WCIIOJIb30BAaHWE TIOJNIYYCHHBIX 3HAHUW W YMEHHH [UJIS peIIeHUs TNPAKTHYSCKUX 3ajad
MOBCETHEBHON  KW3HHM, oOOecredeHns: O€30MacHOCTH CBOCW  JKWM3HHW, PalMOHATIBLHOTO

HCMOJIb30BAHMS M OXPaHbl OKPY>KAIOIIEH CPeIbl.



Hcxons w3 o0OmMUX TMOJOKEHWA KOHUENIHH (U3NYECKOTO 00pa3oBaHUs, JJaHHBIA Kypc
BHEYPOUHOI 1eATEIbHOCTH MPU3BaH PElIaTh CIEAYIOLIUE 3aJaUH:

— c03J1aTh YCJIOBUS Ui (DOPMHUPOBAHUS JIOTUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS Y IIKOJIbHUKOB
KaK OCHOBBI UX JalibHEHero 3¢ (hekTuBHOro 00yueHMs;

— chopmupoBaTh HAOOP HEOOXOIUMBIX JIJIs JAIbHEHUIIIET0 00YUYEHUS MTPEAMETHBIX U 00IIeydeOHbIX
YMEHHI Ha OCHOBE PEIICHUSI KaK MPEAMETHBIX, TAK U HHTEIPUPOBAHHBIX KU3HEHHBIX 3a7a4;

— o0ecrneunuTs MPOYHOE U CO3HATEIbHOE OBJIAJIEHHUE CUCTEeMOM (DU3MYECKHX 3HAHWM U yYMEHUH,
HEOOXOIUMBIX Ji MPUMEHEHUS B TMPAKTUYECKOW NEATENbHOCTH, ISl H3YyYEHHUS CMEXKHBIX
JUCHUIUIMH, s TPOAODKEHUs 00pa3oBaHus; 00eCHeuYuTh HHTEUIEKTyallbHOE pa3BUTHE,
copMHpOBAaTh KadyeCcTBA MBIIUICHUSA, XapakTepHble i (QU3UYECKOH JeATETbHOCTH H
HEOOXOAMMBIE IS ITOTHOLIEHHON KU3HU B OOILECTBE;

— chopmupoBath npeacTaBieHne 00 uaesx u Meronax Gpu3NkM, o Gpuzuke Kak GpopMe omrcaHUS U
METO/IE TIO3HAHUS OKPYKAIOIIEr0 MHPA;

— cdopmupoBath npeacTaBieHue o GU3NKe Kak 4acTh 0O0IIeYeNIOBEYeCKON KYIbTYphl, IOHUMaHHE
3HAYUMOCTHU (PU3HMKU JIJIs1 OOIIECTBEHHOTO IMPOTpecca;

— c(hopMupoBaTh YCTOHYMBEIAN MHTEpeC K (pu3nke Ha ocHOBE auddepeHInpoBaHHOTO MOAX0/Aa K
y4dauumcs;

— BBISIBUTH M Pa3BUTh TBOPYECKHE CIIOCOOHOCTH HAa OCHOBE 3a/IaHUI, HOCSIINX HECTaHAAPTHBIMH,
3aHMMATEJIbHBIA XapaKTep.

OO0mee 3HayeHne (PU3MKH, KaK COCTAaBHOW YacTH OOIIEro oOpa3oBaHHsS COCTOUT B TOM, YTO OHA
BOOPY)KAeT IIKOJIBHUKA HAYYHBIM METOJIOM TNO3HAHUS, TIO3BOJISIONINM IOJTy4aTh OOBEKTUBHBIE 3HAHUS
00 oxpyxkaromeM Mupe. Tak cerogHsi PKCIEPUMEHT SBISETCS UCTOYHHUKOM 3HAHUM M KPUTEPHEM HUX
UCTUHHOCTH B Hayke. KoHIENmus COBpeMEHHOTO 00pa3oBaHUSl MOApPA3yMEBaeT, YTO B yueOHOM
AKCIEPUMEHTE BEAYIIYIO POJIb JIOJHKEH 3aHSTh CAMOCTOSITEIbHBIA MCCIEAOBATEIbCKAN YYCHUYECKUI
skcnepuMeHT. COBpeMeHHbBIE IKCTIEPUMEHTAIBHBIE HCCIIEI0BaHUS 10 (PHU3HUKE yXKe TPYTHO MPEICTABUTD
0e3 HCIMONIb30BaHUS HE TOJBKO AHAIOTOBBIX, HO U HU(PPOBBIX H3MEPUTENbHBIX MpubopoB. B dene-
paIbBHOM TOCYIapCTBEHHOM 00pa30BaTENIbHOM YyKa3aHO, YTO OJHUM M3 YHHBEPCAIbHBIX YUEOHBIX
JNCUCTBUM, TPUOOPETAEMBIX YYallUMHUCS, JOJKHO CTaTh YMEHHE «IIPOBEJCHUS OIBITOB, MPOCTHIX
IKCIIEPUMEHTAILHBIX MCCIIEAOBAHNMN, TIPSIMBIX W KOCBEHHBIX U3MEPECHHIA C UCTIOIB30BAHUEM aHAJIOT OBBIX
1 1T POBBIX U3MEPUTENIBHBIX PUOOPOBY.

OOyuenue ocymiecTBisieTcs Npu moanepxke LleHTpa oOpa3oBaHUS €CTECTBEHHO — HaydHOU
HampaBiieHHOCTH «Touka pocTay, KOTOPBIM CO37MaH A Pa3BUTHS y OOYYAIOIIUXCS €CTECTBEHHO —
HAy4YHOUW, MaTeMaTH4eCcKoW, WH(OPMAIMOHHOW TPAMOTHOCTH, (OPMHUPOBAHUS KPUTHUECKOTO U
KPEaTHBHOTO MBIIIJICHHS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHON HAIpPaBICHHOCTH, a

TaKOKe JJIS1 MPAKTUIECKON OTPaOOTKH yueOHOTO MaTepHuaa 1o yueoHomy npeamery «Duszukay.



Yuawueca oonscnvl snamo:
— CTpOCHHE BEIIECTBA, Pa3InyuHbIe (PU3HUECKUE TPUOOPHI U TOYHOCTh UX U3MEPCHHS,;
— MIPUPOY CUITBI TSXKECTH, CUIIBI YIIPYTOCTH, CHJIBI TPEHHUS, BECa TeJa;
— OCHOBHBIE (PU3MYECKHE BEIMYMHBI U €IUHHIIBI UX U3MEPEHUs: paboTa, MOILIHOCTb,
SHEprus, Macca, CKOpOCTb.
Yuawueca oonscnot ymemo:
— OOBSCHATH OMpe/IelICHNE IICHBI ACTCHUS Kbl (PU3NIECKOT0 U3MEPUTEIILHOTO MprUoopa,
OTIPECIISATH OTPEITHOCTh U3MEPEHUS PUOOopa;
— 3aMnKChIBaTh U OOBICHITH (PU3NUECKHE 3aKOHBI, POPMYJIBI U pa3MEPHOCTHU Pa3IMUHBIX
(bu3NYECKUX BEJIINYMH;
— MPOBOJUTH UCCIIEIOBAHUS 110 TEME YPOKA U BBIIOJIHSATH PELICHHE 3a/1au.
JIMYHOCTHBIE, MeTaNpeAMeTHbIE Pe3yJbTAaThl 0CBOEHUSI MIPOrpaMMbl Kypca BHEYPOUHO
AeATeJIbHOCTH «DPU3UKA BOKPYT HACY.
JInyHOCTHBIE Pe3yJIbTAThI:
OOy4armuiicss MOJyYUT BO3MOXKHOCTD ISl (POPMUPOBAHUS CIEIYIONIUX JTUYHOCTHBIX pe-
3yJIBTATOB:
— pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;
— yOEeXKJIEHHOCTh B BO3MOXKHOCTH TO3HAHHUS MPHUPOJIbI, B HEOOXOJUMOCTH Pa3yMHOTO HC-
MOJB30BaHUSl JOCTUKEHUM HAayKM W TEXHOJOTMW [Ji NAIbHEHIIEro pPa3BUTUS YEIOBEYECKOTO
oOImecTBa, yBa)KEHHE K TBOpIIaM HAYKHM M TEXHHKH, OTHOIIEHHE K (PU3MKE KaK K DJIEMEHTY
00111eYeI0BEUECKON KYJIbTYPHI,
— CaMOCTOSITEIBHOCTh B TPUOOPETCHUH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHUH;
— TOTOBHOCTh K BBIOOPY KH3HEHHOTO MYTH B COOTBETCTBHU C COOCTBEHHBIMH WHTEPECAMHU H
BO3MO>XXHOCTSIMU;
— MOTHBAIHsI 00pa30BaTEIILHON JIEATEILHOCTH Ha OCHOBE JTUYHOCTHO OPHCHTHUPOBAHHOTO
MOAX0/13;
— dbopMHUpOBaHKE IICHHOCTHOTO OTHOIIEHUS IPYT K APYTY, K YUUTENIO0, K aBTOpaM OTKPBITUH U
M300pEeTeHUH, K pe3ysibTaTaM O0y4YCHHUS.
Ilampuomuueckoe 6ocnumanue:
— MPOSIBIICHUE WHTEPECa K HICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hM3MUECKOI HAYKU;
— [IEHHOCTHOE OTHOIIIEHHE K IOCTHKEHUSM POCCUMCKHUX YUEHBIX-(U3UKOB.
I'pasicoanckoe u 0yxo6Ho-HpascmeeHHoe 60cCnumanue.
— TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJIEHUH OOIIECTBEHHO3HAYMMBIX U ATHYECKUX

po0JieM, CBA3aHHBIX C IPAaKTUYECKUM IPUMEHEHHUEM JOCTIKEHUN (PU3HKY;



— OCO3HAHHE BAXKHOCTH MOPATbHO-ITUYECKUX IPUHIIUIIOB B JEATEIILHOCTH YUEHOTO.
Acmemuueckoe socnumanue:.

— BOCITPUATHE ICTETUYECKUX Ka4eCTB (PU3UICCKON HAYKH: €€ TapMOHUYHOTO ITOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo noznanusn:

— OCO3HAHUE IEHHOCTH (PU3MYECKOW HaAYyKH KaK MOIITHOTO MHCTPYMEHTA MTO3HAHUSI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUMN, BaXKHEHUIIEH COCTABIIAIOLIEH KYJIbTYpHI,

— pa3BUTHE HAYYHOM JTI0003HATEILHOCTH, UHTEPECA K UCCIICIOBATEIBCKON ACATEIHHOCTH.
Dopmuposanue Kyaibmypol 300pP06bs U IMOUUOHATbHOZO ON1AZONOIYHUA.

— OCO3HAHHE IIEHHOCTH OE30MacHOTO 00pa3a >KU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE,
B2XHOCTH IMPaBUJI O€30MIACHOTO TIOBE/ICHUSI HA TPAHCIIOPTE, HA IOPOTaX, C AEKTPUICCKUM U TETUIOBBIM
000py/IOBaHUEM B JIOMAIIIHUX YCIOBUSX;

— c(hOopMUPOBAHHOCTH HaBbIKA peiieKcuu, MPU3HAHKE CBOETO MpaBa Ha OIIMOKY M TAKOTo K€ MpaBa
y Ipyroro 4eioBeka.

Tpyooesoe eocnumanue:

— AKTUBHOE y4aCTHE B PEIICHUU IMPAKTUYECKUX 337ay (B paMKaX CEMbH, IIKOJbI, TOPOJAA, Kpast)
TEXHOJIOTUYECKON U COIMAIEHON HAMPABICHHOCTH, TPCOYIOIIMX B TOM YHCIIEC U PU3NICCKUX 3HAHUM;

— HMHTEPEC K MPAKTUYECKOMY U3YUECHHIO MPOQECCHIA, CBI3aHHBIX C PU3UKOI.

IKonozuueckoe ocnumanue:

— OpHUEHTAIlNs Ha IPUMEHEeHHe (PU3NYECKUX 3HAHUM AJIs pelIeHus 3a/1a4d B 001acTU OKpY Karolei
Cpelibl, TUIAHUPOBAHUS MTOCTYIKOB M OIEHKU UX BO3MOXKHBIX MOCIIEICTBHUI ISl OKPYKAIOIIEH Cpeibl;

— OCO3HaHHUE TI00aTbHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U TyTel X pelieHus.

Aoanmayusa o6yuarouecoca K UsMeHAIOUWUMCA YCA0GUAM COUYUATbHOU U RPUPOOHOTL CPedbl .

— MOTPEOHOCTh BO B3aMMOJCHCTBUY NMPHU BBHIMOJHEHUH WCCIEIOBAaHUN U MPOEKTOB (HHU3HUECKOM
HAMPaBIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM APYTUX;

— MOBBIIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO 1eATeIbHOCTb;

— noTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uucie (OpMYIHUpPOBATH UJEH, TOHSATHUS,
TUIOTE3bI 0 GU3UYECKUX O0OBEKTaX U SBICHUSIX;

— OCO3HaHHe 1e(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

— TUTAHUPOBAHKE CBOETO PA3BUTHUS B TPHUOOPETEHUU HOBBIX (PU3NYECKUX 3HAHUN;

— CTpeMJICHHE aHATH3UPOBATh U BBISIBIATH B3aMMOCBSI3U MPUPOIBI, OOIIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCITOJIb30BaHUEM (PM3UYCCKHUX 3HAHUM;

— OIICHKA CBOMX JICUCTBHU ¢ YYETOM BIIMSHHAS Ha OKPY)KAMOIIYIO CPEAY, BO3MOXHBIX TII00ATBHBIX
MOCJIEICTBUA.

MeTtanpeamMeTHble pe3yJbTaThl:



OO0yyarmuiicss MOMYYUT BO3MOXKHOCTE JJIsi (DOPMUPOBAHUS CIEAYIONIUX METAIpPEIMETHBIX
pe3yIabTaTOB:
— OBJIAJICHUE HABBIKAMHU CaMOCTOSITEIIBHOTO TPUOOPETEHUS HOBBIX 3HAHWUH, OpraHU3alUU
y4eOHOM AESITebHOCTH, TTOCTAHOBKH IIEJIeH, TUTAaHUPOBAHUS, CAMOKOHTPOJIS M OIICHKU PE3YJIbTATOB
CBOEH JEATENbHOCTH, YMEHUSIMH NPEABUAETh BO3MOKHBIC PE3YIbTAThl CBOUX JICHCTBU;
— MMOHUMAHUE PA3TUYMN MEXITy HCXOTHBIMU (haKTaMU M THIOTE3aMU [UIi X OOBSICHEHHUS,
TEOPETUYCCKUMU MOJICIIIMH W pPEaJbHBIMU OOBEKTAMH, OBJIAJICHUE YHHBEPCAIBHBIMH yUEeOHBIMU
JNCHCTBUSMHU Ha MPUMEpPAx THIOTE3 s OOBSICHEHUS HM3BECTHBIX (DAKTOB W AKCIIEPUMEHTAIBHOMN
MIPOBEPKH BBIJBUTAEMBIX THIIOTE3, pa3pabOTKH TEOPETHUCCKUX MOJIEIEH ITPOLIECCOB MU SIBJICHU;
— dbopMupoBaHHEe YMEHUH BOCHPHUHHUMATH, TEepepadaThiBaTh W MPEABSABIATE WHOOPMALUIO B
CJIOBECHOM, 00pa3HOi, CUMBOJIMYECKON (hopMax, aHAIM3UPOBATh M IMEepepadaThiBATh MOJYYCHHYIO
WH(pOpPMAIIUIO B COOTBETCTBHMH C ITIOCTABIICHHBIMH 3aJladaMH, BBIJEIATH OCHOBHOE COJCpP)KaHHE
MPOYUTAHHOT'O TEKCTA, HAXOAUTHh B HEM OTBETHI HA IIOCTABJIEHHBIEC BOIIPOCHI U U3J1arath €ro;
— NpHOOpPETEHNE OMbITa CAMOCTOATEIHLHOTO TMOWCKA, aHaMM3a W OTOOpa MH(pOpMaluU C HC-
MOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB W HOBBIX HMH(OPMAIMOHHBIX TEXHOJIOTHH IJisi PEIICHUS
MO3HABATEJILHBIX 33/1a4;
— pa3BUTHE MOHOJIOTUYECKON M [JUAJIOTUYECKOM pPEYH, YMEHHUS BbIPAXKAThb CBOM MBICIIH,
CITOCOOHOCTH BBICITYIITUBATh COOECETHUKA, TOHUMATh €0 TOYKY 3PEHUS, IPU3HABATH MPABO JIPYTOTO
YeJI0BEKA HA NHOE MHEHUE;
— OCBOCHHE IPUEMOB JEHUCTBUU B HECTAHAAPTHBIX CUTYalMSIX, OBJIAJCHHUE DBPUCTHUYECKHUMH
METOJaMH PEIICHHS TIPOOIIeM;
— dbopMupoBaHHe YMEHUN pabOTATh B TPYIIIE C BBHITIOJHEHUEM PA3IMYHBIX COMATBHBIX POJIEH,
MIPEJICTaBIATh U OTCTaUBATh CBOM B3IJISIIBI U YOCKICHMUSI, BECTU JUCKYCCHIO.
PeryasituBubie YV ]|

OOyyaromuiics TOTyYUT BO3MOXKHOCTD A7l JOPMHUPOBAHUS CIAEAYIOUINX PETYISATUBHBIX Y Y /1.
1. YMeHHne caMOCTOATEIbHO OMPENeNaTh eIl 00yueHHs, CTaBUTh U (HOPMYIHPOBATh HOBHIE 337aUd B
yu€0e W TO3HABATEIbHOW JEATEIHHOCTH, Pa3BHBAaTh MOTHBBI M WHTEPECHl CBOEW IO3HABATEIHHOU
NEeATEIbHOCTH.

OOVY4YarOIMNACI CMOXKET:

— aQHAJIM3UPOBATH CYIIECTBYIOIINE U MJIAHUPOBAThH OyayIire 00pa3oBaTelbHbIE PE3YIbTaThl;
— UIeHTU(HUIIMPOBATH COOCTBEHHBIC TIPOOIEMBI M OTIPEACIIATH TJIABHYIO MTPOOIIEMY;

— BBIIBUTaTh BEPCUHU pellIeHUs] TPoOsieMbl, (GOPMYIHPOBATh TUIIOTE3b, PEABOCXUIIATH KOHEYHBIN

pe3ynbTarT;



— CTaBUTh I1IeJb JEATEIHHOCTH Ha OCHOBE ONPEASIEHHON MpoOJeMbl H CYHIECTBYIOIINX
BO3MOXKHOCTEH;

— dbopMynHupoBaTh yueOHBIC 3a/1a4H KaK IIard JOCTHKEHHSI TOCTABICHHOW TIETTN I TEILHOCTH,

— 00OCHOBBIBATh IIEJICBBIC OPUEHTHPHI U MPUOPHUTETHI CCHUIKAMU Ha IIEHHOCTH, YKa3bIBas U
00OCHOBBIBAS JIOTHUECKYIO TIOCIIEI0BATEIBHOCTD II1aroB.

2. YMeHHue caMOCTOSTENbHO TUIAHUPOBATH MYTH JOCTHIKEHUS IIeNiel, B TOM YHCIe allbTePHATHUBHEIE,
OCO3HaHHO BBIOMpATh Harbosee Y3 (HeKTUBHBIE CTIOCOOBI pEIICHHS YIeOHBIX U MTO3HABATEIBHBIX 3a/1a4.

OO0vyYaronmiicsa CMOXKET:

— ompenensaTh HeoOxomumoe(bie) NEHCTBUE(s]) B COOTBETCTBUM C Y4YeOHON W IMO3HABATEIHHOU
3a/1a4aMi U COCTABJISITh AITOPUTM €TrO(MX) BBITOJIHEHHUS;

— 00OCHOBBIBAThH U OCYLIECTBIISATH BBIOOP Hanbosee 3 (HEeKTUBHBIX CIIOCOOOB PELICHHS YI€OHBIX U
[I03HABATEJIbHBIX 33]1a4;

— OIpenensaTh/HaXOAUTh, B TOM YHCIIE U3 MPEUIOKCHHBIX BApUAHTOB, YCIOBHSI AJISl BBHIOJHEHUS
y4eOHOI 1 TTO3HABATEIILHOM 3a/1a4;

— BBICTpaWBaTh KU3HEHHBIE TUIAHBI HA KPAaTKOCPOUHOE Oynyiiee (3asBlAThH LieJIeBble OPUECHTHUPBI,
CTaBUTH a/ICKBATHBIC UM 33Ja4d U IpeJiaraTh AeUCTBUA, yKa3biBasi 1 0OOCHOBBIBAS IOTUYECKYIO
MIOCJIEI0BATEIBHOCTD 11aroB);

— BBIOMpATh U3 MPEUIOKCHHBIX BAPUAHTOB M CAMOCTOSATEIBHO HCKATh CPEACTBA/PECYpPCHI IS
pelIeHus 3a/1a4k/I0CTIKEHUS 1eH;

— COCTaBJISATH IJIaH PelIeHUs IPoOIeMbl (BBIMIOIHEHUS TPOEKTa, IPOBEICHUS UCCIICOBAHNS);

— OIpenensaTh NOTEHUNAIbHbIE 3aTPyIHEHUS MIPU PELICHUH y4eOHOW U MO3HABAaTEIbHON 3a7auu U
HaXOJUTh CPEACTBA IS UX YCTPAHECHHUS,

— OMUCHIBaTh CBOW OMBIT, OOPMIISISI €T0 JUIS TIEpEiavd IPYTUM JIFOISIM B BUJIE TEXHOJIOTUH
pelIeHns MPaKTUYECKUX 3a]a4 ONPEeesIEHHOT0 Kilacca;

— IUIAaHUPOBATh U KOPPEKTUPOBATH CBOK MHIUBUYaIbHYIO0 00pa30BaTENIbHYIO TPAEKTOPHIO.

3. YMeHue COOTHOCUTH CBOU JCUCTBUS C ITIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBISITh KOHTPOJIb CBOCH
NEeSTeIbHOCTH B IIpOLlecCe JOCTHXKEHUS pe3ysibTaTa, ONpENeNsTh CIOCOObl JEHCTBHII B paMKax
MPEIJIOKEHHBIX YCIOBUI U TpeOOBaHMIl, KOPPEKTUPOBAaThH CBOM JCHCTBHS B COOTBETCTBUU C
HU3MEHSIOLIENCS CUTYyalueH.

OO0VYarOIUICI CMOYKET:.

— OIIPENENATh COBMECTHO C IEJAroroM U CBEPCTHUKAMHU KPUTEPHUM ILUIAHUPYEMBIX PE3YJIbTAaTOB U
KpUTEPUHU OIIEHKU CBOEH yueOHOMU JesITeIbHOCTH;
— CHCTEMaTH3UPOBATh (B TOM YHCIIE BHIOUPATh IPUOPUTETHBIE) KPUTEPUH TUITAHUPYEMBIX pe-

3YyJIbTATOB U OLICHKHU CcBOeH JACATCIIbHOCTH,



— O0TOMpaTh MHCTPYMEHTHI JUIsI OLICHUBAHUS CBOCH AEATENbHOCTH, OCYIIECTBIATH CAMOKOHTPOJb
CBOEH JEATENIBHOCTH B paMKax IPeUI0KEHHBIX YCIOBUN U TpeOOBaHMIA;

— OLICHMBATh CBOIO JEATECIBHOCTb, APIYMEHTHPYs IMPUYUHBI JOCTHIKCHHUS WM OTCYTCTBMS
IUIAHUPYEMOTI'O Pe3yJsbTaTa;

— HAXOJUTh JIOCTATOYHBIC CPEACTBA Ui BBINOJHEHHS YYEOHBIX ACUCTBUI B H3MEHSIOLICHCS
CUTYyallUU W/WIN NPU OTCYTCTBUU IUIAHUPYEMOT'O PE3yJIbTaTa;

— paboTas 110 CBOEMY IJIaHY, BHOCUTbh KOPPEKTUBBI B TEKYIIYIO JESATEIILHOCTh HA OCHOBE aHAJIN3a
M3MEHEHHMI CUTYalluu JJIS TTOJTyYSHHs 3aIlJIaHUPOBAaHHBIX XapaKTEPUCTHK MPOAYKTa/pe3ynbTaTa;

— YCTaHABJIMBATh CBSI3b MEXAY MOJIyUEHHBIMH XapaKTEPUCTUKAMM IPOAYKTA U XapaKTEPUCTUKAMHU
mpouecca JeATENbHOCTH U 10 3aBEpPLIEHUM JESITENBbHOCTH IIpejaaraTb M3MEHEHHE XapaKTEPUCTHK
rpouecca JUisl MOJIY4eHHs] YIY4IIEeHHbBIX XapaKTePUCTHUK IIPONYKTa;

— CBEPSITh CBOM JICHCTBUS C LIEIbIO ¥ IPU HEOOXOUMOCTH UCHPABIISATH OLIMOKH CaMOCTOSTENbHO.
4. YMeHue OLleHMBaTh NPABUIBHOCTh BBINOJIHEHMs Y4eOHOH 3ahauu, COOCTBEHHbIE BO3MOXKHOCTH €€
peLIeHus.

OO0vyYaroIUNCI CMOXKET:.

— OIpeNeNATh KPUTEPUU NTPABUILHOCTH (KOPPEKTHOCTH ) BBIIOJIHEHUS YU€OHOH 3a/1auu;

— aHAJTM3UPOBATh U 0OOCHOBBIBATH MTPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS IS
BBITIOJIHEHUS YIeOHOH 3a/1a4H;

— CBOOOJIHO MOJIb30BAaThCs BEIPAOOTAHHBIMU KPUTEPUSIMH OLEHKU M CAMOOLIEHKH, UCXO/Is U3 LIeNIH
Y UMEIOIIMNXCS CPECTB, pa3jinyasi pe3ysbTaT U CIIOCOObI JEHCTBUI;

— OLIEHUBATh MPOJYKT CBOEH AEATENbHOCTHU I10 33JaHHBIM U/WJIM CAMOCTOATENBHO ONpeieEHHBIM
KPUTEPUSM B COOTBETCTBUU C LIEJIBIO JAESTEIBHOCTH;

— 000CHOBBIBaTh JOCTUKUMOCTD 11€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKHM CBOMX
BHYTPEHHUX PECYPCOB U JTOCTYIHBIX BHEIIHUX PECYPCOB;

— ($uKCcHpOBaTh U AHAIM3UPOBATh JTUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Bnanenue ocHOBaMM CaMOKOHTpPOJSl, CaMOOLICHKH, TPUHATHS pEIIeHUH U OCYILECTBICHUS
OCO3HaHHOTO BbIOOpA B yU€OHOM U MMO3HABATEIHHON JEATETLHOCTH.

OOVy4YarONMNACI CMOYKET:

— HaOJII0JaTh U aHATU3UPOBATh COOCTBEHHYIO YUEOHYIO M TTO3HABATEIbHYIO JIEATEILHOCTh U

ACATCIIbBHOCTDb APYTUX 06y‘-IaIOH_II/IXC$I B IIpOLECCC B3AUMOIIPOBCPKHU;

— COOTHOCUTD pealibHbIE U TUIaHUPYEMbIE Pe3yNbTaThl MHANBUAYAIbHON 00pa3oBaTebHOM

ACATCIIBHOCTHU U ACJIaTh BBIBOJBI,

— IMPUHUMATH PELIeHHE B yUeOHOW CUTYalluu U HECTH 3@ HErO OTBETCTBEHHOCTH;



— CaMOCTOSITENILHO OIPENeIATh MPUINHBI CBOETO YCIIeXa WM HeycIieXa U HaXOIUTh CIIOCOObI
BBIXO/Ia U3 CUTYyal[Uu HEYCIEXa,
— PETPOCTIIEKTUBHO ONPENENsITh, KaKue JACUCTBUS MO PEHICHUI0 y4eOHOM 3a/laud WM mapaMeTpbl
ATUX JCHCTBUI MPUBEIHN K MOJYUYEHUIO UMEIOLIETroCs MPOAYyKTa yueOHOH NesITeIbHOCTH;
Ilo3naBarenbHbIe YY ]|

OO0yuaromuiicst MOJTYIUT BO3MOXKHOCTD TS (HOPMHUPOBAHHMS CIASAYIOINX MO3HABATENbHBIX Y Y /1.
1. YMmenue onpenensts NOHATHS, CO3/1aBaTh 0000IIEHNUs, yCTaHABINBATh AHAJIOTUH, KJIacCU(UIIUPOBATD,
CaMOCTOSITENTLHO BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KiaccU(UKAINK, yCTaHABIUBATH MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYXKICHUE, YMO3aKIoueHre (MHAYKTUBHOE, IETyKTUBHOE,
10 aHAJIOTUH) U JeNIaTh BBIBOJIBL.

OOVYarOIIHICI CMOKET:.

— noa0UpaTh CJIOBA, COMOMYMHEHHBIC KIIOYEBOMY CJIOBY, ONMPEICNSIONINE €ro MPU3HAKU U
CBOMCTBA;

— BBICTPAUBATh JIOTHUECKYIO LEMOUYKY, COCTOSIIYIO U3 KJIFOUYEBOTO CJIOBA M COMOAYUHEHHBIX EMY
CJIOB;

— BBIJICJIATh OOLIMI MPU3HAK JBYX WJIM HECKOJBKHX IPEIMETOB, WM SBICHUN U OOBSCHATH MX
CXOJZICTBO;

— 00BEANHSTH MIPEIMETHI U SIBJICHUS B TPYIIIBI IO ONpeAeaEHHBIM pU3HAKaM, CPaBHUBATD,
KiaccuuIupoBaTh ¥ 0000MaTh (DAKTHI U SBJICHHUS;

— BBIJICTISITH SIBJICHUE U3 OOILEro psijia IPYruX sABICHUM;

— ONpeAensiTh OOCTOSTENbCTBA, KOTOpPbIE MPEAIIECTBOBAIIM BO3HUKHOBEHHUIO CBSA3M MEXKIY
SBIICHUSIMH, U3 3TUX OOCTOSITENBCTB BBIACIATH OINPEICISIONINE, CTIOCOOHBIE OBITh MPHYMHON JAaHHOTO
SIBIICHUS, BBISIBIIATH IPUUMHBI U CIIEJICTBUS SBICHUI;

— CTPOHTH PACCYKIIEHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHHSIM ¥ OT YaCTHBIX SIBJICHUI
K OOIIMM 3aKOHOMEPHOCTSM;

— CTPOUTH PacCyXk/I€HHE Ha OCHOBE CPaBHEHUS MPEAMETOB U SIBJICHUM, BBIJIENSISI IPU ATOM 00IIHe
TIPU3HAKH;

— M3JaraTh NOJy4YeHHYIO0 HH(OpMaIINIO, UHTEPIIPETUPYS €€ B KOHTEKCTE pelIaeMoil 3a1auu;

— CaMOCTOSITENIbHO YKa3blBaThb Ha HH(OpMalMIo, HYXIAIOUIYIOCS B IpPOBEpKe, MpeiuiaraTb U
IPUMEHSTH CIIOCO0 MPOBEPKU JOCTOBEPHOCTH MHPOPMALIUY;

— BepOaIM30BaTh SMOIMOHAIBHOE BIIEUYATICHHE, OKa3aHHOE Ha HEr0 HCTOYHUKOM;

— OOBSICHATD SIBIICHUSI, TIPOLIECCH, CBA3M M OTHOILIECHHMS, BBIBISIEMbIE B XOJI€ TIO3HABATEILHON U
HCCIIEIOBATENbCKON JIeATENbHOCTH (IPUBOJUTH OOBSICHEHHE C M3MEHEHHEM (OpPMBI IPEICTaBICHUS;

OOBSACHSITH, IETATU3UPYS WK 0000111251, 0OBSICHATH C 3aJaHHON TOYKH 3PCHUS );



BbIABJIATE W HA3bIBATh MNPHUYHUHBI C06LITI/ISI, SABJICHHUA, B TOM 4YHUCIIC BO3MOXKHEIC/Hanbo0JIee

BCPOATHBIC NPHUYHHBI, BO3MOXXHBIC TOCJIICACTBUA 33.ILaHH01>'I MMPUYIHUHBI, CaAMOCTOSATCIBHO OCYHICCTBIIAA

HpH‘IHHHO-CJ’ICHCTBCHHBIfI aHaJIn3;

ACJIaTbh BBIBOJ Ha OCHOBE KPHUTHYCCKOI'O aHAJIM3a pPas3HbIX TOYCK 3PCHHA, IMIOATBECPIKIATh BBIBOJ

COOCTBEHHO apFYMCHTaHHeﬁ HJIM CaMOCTOATCIIbHO ITOJTYYCHHBIMHA JaHHBIMHU.

2. YMeHue CO3/1aBaThb, IPUMCHATDL U Hp606pa3OBBIBaTI> 3HAaKW U CUMBOJIBI, MOJCIN U CXEMBI JJI1 PEIICHUA

yLIC6HBIX U ITO3HaBaTCJIbHBIX 3aJ1a4.

OOVYarOIIHICI CMOYKET:.

0003HaYaTh CUMBOJIOM U 3HAKOM NIPEIMET W/UIIU SIBJICHUE,

OTIPEEIIATH JIOTHUECKUE CBA3H MEXKIY IIpeIMEeTaMu W/WIH SBICHUSIMH, 0003HAYaTh TaHHbIE
JIOTUYECKHE CBS3H C MIOMOIIBIO 3HAKOB B CXEME;

CO3/1aBaTh a0CTPAKTHBIN WM pealibHbIN 00pa3 mpeaMeTa u/uiH sBICHUS;

CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCIIOBHH 3a/1a4l W/UiK crioco0a e€ perieHus;

co3/iaBaTh BepOajbHbIC, BEIIECTBEHHbIE W HH(POPMAIMOHHBIE MOJEIU C BBIICICHHEM CY-
[IECTBEHHBIX XapaKTEPUCTHK OOBEKTa Ui OINpENEeNeHUs Ccrocoda pemieHus 3agadd B CO-
OTBETCTBUU C CUTYaLIUEH;

peoOpa3oBhIBATh MOJENU C IENbI0 BBISABICHHS OOIIMX 3aKOHOB, ONPENCISIOMUX TaHHYIO
MPEIMETHYIO 00JIacTh;

MEPEBOJUTH CIIOKHYIO MO COCTaBy (MHOTOACIEKTHYIO) MHGOpPMAIUI0 U3 IpadUuecKkoro wiu
(dhopManr30BaHHOTO (CUMBOJILHOTO) MTPEICTABICHHS B TEKCTOBOE H HA000POT;

CTPOUTBH CXEMY, AITOPUTM JEHCTBUSA, UCHPABIATh WIM BOCCTAHABIMBATH HEU3BECTHBIN paHee
aJITOPUTM Ha OCHOBE MMEIOILErocs 3HaHUs 00 00bEKTEe, K KOTOPOMY IIPUMEHSIETCS allTOPUTM;
CTPOUTBH J10KA3aTeNbCTBO: MPSMOE, KOCBEHHOE, OT IPOTHUBHOTO;

aHAJM3UPOBATh/peIeKCHPOBAaTh OIBIT Pa3pabOTKM M peanu3aly y4yeOHOTOo IPOEKTa,
UCCIEIOBaHMs (TEOPETUYECKOT0, AMIMPUYECKOTr0) Ha OCHOBE MPEMJIOKEHHOH MpoOIeMHON

CUTyaluu, MMOCTaBJICHHOM 1IEIIN W/WIH 3aJaHHbIX KPUTCPUCB OLICHKU HpO,HYKTa/pGSYJIBTaTa.

3. CMBICIIOBOE UTCHUE.

OOVy4YarIMUIicI CMOXKET:

HaxXoauThb B TCKCTC Tpe6yeMy10 I/IH(I)OpMaI_[I/IIO (B COOTBETCTBHUH C IIEJISIMH CBOCH HCHTCHBHOCTI/I);

OpPUECHTHUPOBATHCA B COACPKAHNHN TEKCTA, IOHUMATh IIG.]'IOCTHBIfI CMBICJI TCKCTa, CTPYKTYPHUPOBATH

yCTaHABJIMBATH B3aMMOCBSI3b OITUCAHHBIX B TEKCTE COOBITHIA, SIBIICHU, IIPOIIECCOB;
PE3IOMHUPOBATH TIIABHYIO HJICIO TEKCTA;

KPUTHUYECKH OIICHUBATH COJEpKaHUE U (OPMY TEKCTA.



4. ®opMUPOBAHKE U PA3BUTHUE IKOJOTUUECKOTO MBIIIJICHHSI, YMEHHUE TPUMEHSTh €T0 B T03HABATEIBHOM,
KOMMYHUKATUBHOM, COIIMAILHON MTPaKTHUKE U MPOPECCHOHATHPHOW OPUEHTAIUH.

OOVYArOIIHICI CMOYKET:.

— ONPEAENATH CBOE OTHOIIEHUE K IPUPOAHOM CPELIE;

— AQHAIM3UPOBATH BIHUSHUE YKOJIOTUYECKUX (PAKTOPOB Ha cpely OOUTAaHHUS KUBBIX OPTaHU3MOB;

— MIPOBOAUTH MPUYUHHBINA U BEPOATHOCTHBIN aHATN3 KOJOTHYECKUX CUTYaIUi;

— MPOrHO3UPOBATh U3MEHEHUSI CUTYAllUU MIPU CMEHE AeMCTBUsI OAHOrO (akTopa Ha JAeHCTBUE
apyroro ¢gakropa;

— pacpoCTpaHsATh KOJIOTMUECKUE 3HAHUS U Yy4aCTBOBATh B MPAKTUYECKUX JIeTaX IO 3aIlUTe
OKpY>Karollen Cpebl;

— BBIpaXXaTh CBOE OTHOIIICHHE K MIPUPOJIC YepPe3 PUCYHKH, COUMHEHHSI, MOJIEIIU, IPOCKTHBIE PAOOTHI.
5. PazBuTHe MOTHBAIMU K OBJIQJICHUIO KYJIbTYpPOIl aKTUBHOTO MCIIOIB30BAHUS CIOBApEn U JPYTUX
MTOMCKOBBIX CHCTEM.

OO0vyYaroIUNCI CMOXKET:.

— OIpeEATh HEOOXOAUMBIE KIIFOUEBbIE TIOMCKOBBIE CIIOBA U 3aIIPOCHI;

— OCYILECTBIISATh B3aUMO/IEHCTBHE C 3JIEKTPOHHBIMHU [TOMCKOBBIMU CHCTEMaMH, CJIOBAPSIMH;

— (bopMHpPOBATH MHOKECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX HCTOYHUKOB U1l OOBEKTUBU3ALMH
pe3yJbTaTOB MOKMCKA;

— COOTHOCHTD IOJY4YEHHbBIE Pe3yJIbTaThl IOMCKA CO CBOEH eSTEIbHOCTBIO.

KommyHukarusHubie YV /|

1. YMeHue opraHu3oBbIBaTh Y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO AESTENBHOCTh C YYUTENIEM U
CBEPCTHHKAMM; paboTaTh HMHAMWBUIYAJBbHO WM B TpYyMIeE: HAXOAWUTH OOlIee pelleHHe U pa3peuiarhb
KOH(QUIMKTHI Ha OCHOBE COTJIACOBAaHUS MO3MLUHI U Y4€Ta HHTEPECOB; (HOPMYIUPOBaTh, APTyMEHTHPOBATh
U OTCTauBaTh CBOE MHEHUE.

OO0VYarOIIUICI CMOYKET:.

— ONpEACIIAITE BO3MOKHBIC POJIK B COBMECTHOM ACATCIIbHOCTH,
— UrpaTtb OHpe,I[CJ'IéHHYIO PpoOJib B COBMECTHOM ACATCIIbHOCTH,

— MNPpUHHUMATh MO3UIHUIO CO6CC€}1HI/IKa, MMOoOHUMasd MO3UIUI0 APYTroro, pasjindaTtb B €Yo p€un: MHCHUEC

(TOUKy 3peHHUsT), J0KA3aTeNbCTBO (APTyMEHTHI), (DAKTHI; THIIOTE3bI, AKCHOMBI, TEOPUH;

— OnpeaAcCiIsiITb CBOU JENUCTBUSA U JIEHCTBUSA napTHépa, KOTOPELIC CIIOCOOCTBOBAIM WJIU mnpe-

IIATCTBOBAIN HpOﬂYKTHBHOﬁ KOMMYHUKAIIUH,
— CTPOUTDH MO3UTHUBHBIC OTHOIICHUS B IIPOLCCCC y‘-Ie6H01>i M I03HABAaTEIbHOMI ACATCIIBHOCTH,

— KOPPCKTHO U apryMCHTUPOBAHHO OTCTAUBATH CBOIO TOYKY 3PCHUSA, B TUCKYCCUHU YMCTD BBIABUI'ATh

KOHTpapTyMEHTHI, Tiepedpa3srupoBaTh CBOIO MBICIH (BlIaJIeHNE MEXaHN3MOM YKBUBAJICHTHBIX 3aMEH);



— KPUTHYECKH OTHOCHUTHCSI K COOCTBEHHOMY MHEHUIO, C JJOCTOMHCTBOM MPU3HABATH OMIMOOYHOCTh
CBOET0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

— npeaiaraTh aAlbTEPHATHBHOE PEIIeHNE B KOH(MIMKTHON CUTYaIIHH;

— BBIJICIIATH OOIIYIO0 TOUYKY 3PCHHS B IUCKYCCHH,

— JIOTOBAPUBATHCSI O TMpaBUJIAX M BOMpPOCaxX I OOCYXICHHUS B COOTBETCTBHU C IMOCTABICHHOM
nepes rpyInou 3aaayei;

— OpraHU30BBIBATh y4€OHOE B3aMMOJCHCTBHE B TpymIe (ONMPEACNiaTh OOIIHME 1ETH, paclpeaeiaTh
POJIH, TOTOBAPUBATHCS IPYT C APYTOM U T. 11.);

— YCTpaHITh B paMKax JUaiora pa3pbiBbl B KOMMYHUKAITUU, 00YCIOBJIICHHBIC HETIOHUMAHH-
€M/HETIPUATHEM CO CTOPOHBI COOECETHUKA 3a/1a4H, POPMBI HIIH COACP>KaHUS THAJIOTa.

2. YMeHHUe 0CO3HAHHO MCIIOIh30BaTh PEYEBBIC CPEACTBA B COOTBETCTBUH C 3a/1aueii KOMMYHUKAITUH JIJIS
BBIPOKEHHSI CBOMX YYBCTB, MBICICH W MOTPEOHOCTEH IJIsi IJIAHUPOBAHUS U PETYJISIIUUA CBOCH
JEATEIIbHOCTH; BJIAJICHUE YCTHOW M MUCbMEHHOM PEUb0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO.

O06vyyaroumiics CMOXKET:

— ONpENETATh 33/1a4y KOMMYHHUKAIIUA U B COOTBETCTBUU C HEW OTOUpATh peueBbIe CPE/ICTBA;

— OoTOMpaTh U UCIOIB30BaTh PEUEBbIE CPEACTBA B MPOLIECCE KOMMYHUKALIUU C APYTUMU JIOAbMHU
(muanor B mape, B Majou rpymnmne u T. [11.);

— MPEJCTABIATH B YCTHOW UM MUCbMEHHOM (popMe pa3BEPHYTHIH TIaH COOCTBEHHOM 1€ATEIHbHOCTH;
— coOI0aTh HOPMBI ITYOJIMYHOW PEYH, PErJIaMEHT B MOHOJIOTE M JHCKYCCHU B COOTBETCTBHH C
KOMMYHUKATUBHOM 3a/1a4uei;

— BBICKA3bIBaTh U 00OCHOBBIBATH MHEHHE (CYKJICHHE) U 3alpallliBaTh MHEHUE TApTHEPA B paMKax
JIAANora;

— MPUHUMATH PEIICHUE B XOJIE TUAJIOTa U COTTIACOBBIBATH €r0 C COOECETHUKOM;

— CO3/aBaTh NHChbMEHHBIE KIUIIMPOBAaHHBIC U OPUTHHAIBHBIC TEKCTHI C HCIIOIH30BAaHHEM
HEOOXOIUMBIX PEUYEBBIX CPEJICTB;

— WCIIOJIH30BaTh BepOaIbHbIE CPECTBA (CPEICTBA TOTUUECKON CBSI3M) JUIS BBIJICTICHUSI CMBICIIOBBIX
OJIOKOB CBOETO BHICTYIUICHHUS,

— WCIIOJIb30BaTh HEBEpOANbHBIE CPEACTBA WJIM HArJSAHBIE MaTepHalibl, MOATOTOBJICHHBIE/
0TOOpaHHBIE TIO]T PYKOBOJICTBOM YUUTEIS;

— JienaTh OLIEHOYHBIN BBIBOJ O JOCTHXKEHHH IIEIM KOMMYHHMKALIUM HEMOCPEICTBEHHO IMOCIIE
3aBepIICHHUs] KOMMYHUKAaTUBHOTO KOHTAKTa U 00OCHOBBIBATH €TO.

3. @dopMHupOBaHUE U PA3BUTHE KOMIETEHTHOCTH B O0JIACTH HCIIOIH30BaHM HHPOPMAIIHOHHO-
KOMMYHUKAIIMOHHBIX TexHosorui (nanee — MUKT).

OO0VYarOIIUICI CMOYKET:.




— IeJICHANPaBIEHHO HMCKaTh M HUCMOJb30BaTh HMH(OPMAIIMOHHBIE PECYpChl, HEOOXOAMMBIE s
peleHus y4eOHbIX U MPAaKTHYECKUX 3a/a4, ¢ momolibio cpeacts UKT;
— BbIOMpATh, CTPOMTHh M MCIIOJB30BaTh AJCKBaTHYI HH(DOPMAIMOHHYIO MOJENb AJS IMepeladyu
CBOUX MBbICJIEH CPEICTBAMHU E€CTECTBEHHBIX M (POPMAJIBHBIX S3BIKOB B COOTBETCTBUU C YCIOBHSIMHU
KOMMYHHUKAaIUK;
— BBIJIEJIATE MH(OPMAIIMOHHBIA aCHEKT 3aJaud, ONEepUpOBATh JAHHBIMH, HCIIOJIB30BaTh MOJIENb
pellIeHns 3a/1a4H;
— UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOIMM (BKJIOYas BBIOOD aJEKBAaTHBIX 3ajade HHCTPY-
MEHTAJIbHBIX IPOrPAMMHO-AINIAPATHBIX CPEICTB M CEPBUCOB) ISl peUICHUs WH(POPMAIMOHHBIX U
KOMMYHMKAI[MOHHBIX Y4YE€OHBIX 3a7auy, B TOM 4YHUCIJIE: BBIYUCIICHHWE, HAIIMCAHUE IIMCEM, COYMHEHHI,
TOKJIaJ0B, peeparoB, CO3AaHUE IPE3EHTALUN U Ip.;
— MCIOJIB30BaTh HHYOPMAIHIO C YIETOM dTUYECKHIX H IPABOBBIX HOPM;
— co3/1aBaTh MH(OPMALMOHHBIE PECYPChl Pa3HOTO THMA U JUISl Pa3HBIX ayJUTOPUH, COONIIONATH
MH(GOPMALIMOHHYIO TUTHEHY U ITpaBUiIa MH()OPMAIIMOHHON 6€301aCHOCTH.

Ilo wrToram 3aHATHH OPraHU30BaHAa JEMOHCTPALMS YCIIEIIHOCTH OCBOCHUS [JAaHHOIO Kypca

IOKOJIbHAA HAYYHO — IMPAKTUYCCKAaA KOH(l)epeHIII/ISI.

2. Conep:kaHue Kypca BHEYPOUHOM /esiTeILHOCTH ¢ YKa3aHHeM (opM OpraHu3aliMid ¥ BH/I0B
AesATeIbHOCTH
MecTto yyeOHOro npeamera B yueOHOM ILIaHe.

PaGouas mporpaMmMa BHEypOUHOH AeATeNbHOCTU MO (pu3uke «Pusrka BOKPYT Hac» paccuuTaHa
Ha 34 yaca 3a y4eOHBIN roJi, 1 yac/Henento, NPOIOIKHUTEIBHOCTD 3aHATHS: 40 MUHYT. TeopeTuueckux

3ansTuid: 17 gacos, uro coctaBisier 50 %, npaktuueckux 3asstwid: 17 gacos, 4yTo coctaBisieT 50 %.



3. TemaTu4yeckoe NJaHMPOBaHHUE

Ne HaumeHnoBanme pasnesos u | Koauuecr Copep:xanne Kypca XapaKkTepuCTHKA ®opMBbI OPraHU3aLUM OcHoBHBIE
TeM BO OCHOBHBIX BUJ0B AesiTeJIbHOCTH HanpasBJieHHsI
4acoB AeATe1bHOCTH o0yJarommxcst BOCIIUTATEJILHOM

NesATeTbHOCTH
g
= | E
2 | Z
2| E

Paznen |. «BBenenne. U3mepenne pusuuecknx BesnuuH. Mcropusi MeTpudeckoii cucrembl Mep» (5 yacoB)
1.1 | Beenenue. MuCcTpyKTa) 1O 1 - ITo3HaKOMUTBCS C HENIMU U | YUEHHK JAO0JIKEH 3HATh: ®poHTanbHasi, apHasi, dopMupoBaHue
TeXHUKE 0S30IaCHOCTH. Ha3HAYCHUEM J1a00paTOpUK, | MpaBUIIa TEXHUKU TpYINOBast: MJIaHUPOBaHNE KYJIETYPBI 3JI0POBbSI U
obopynoBaHueM pabouero 0e30macHOCTH B PU3UUECKON | CBOEHU NESATEIbHOCTH, aHATIM3 | SMOIMOHAILHOIO
Mecta. O0CYIUTh J1a00paTopHUH. Y OlIEHKA TIOJTYYCHHBIX 0J1aronoJTyYus
3HAYUMOCTH (PH3HUECKUX YMmeTh: 00pamarscs ¢ pE3yIBTaTOB.
3HaHUI B TOBCEAHEBHOM pOCTEUIIUM
XKHU3HH YEIOBEKa, UMETh 000pyIOBaHHEM
MPEeJICTaBICHUE 00 OCHOBHOM
METOZE HAyKH —
AKCIIEPUMEHTE. 3HAThH BUIBI
nabopaTopHOTro
000pYyAOBaHUS AJIS
BBITTOJIHCHUA TPAKTUYECKUX
pabot mo dpuzuke

1.2 | Bepuiok, JIOKOTb U ApyTrue 1 - [onsTre o ¢puznyeckoi Yuenux oonowcen snamo: NunuBuyansHas u IlenHOCTH Hay4HOTO
equHuUIb. OTKy/Ia HOIIIIOo BeIMYMHE. MeXIyHapoaHas | OCHOBHBIE ONPeEICICHIS rpynmoBas padora MO3HAHUS
BBIpaXKeHHe «MepHuTh Ha CHCTEMA E/INHHII. ¢uznueckux BennuuH, CH, o0yuyaromuxcs,

CBOIf apiunHy. PoiuaxHble [Ipocreiimne Mpe/CTaBIIeHNE 00 IUIaHUPOBAHUE U

BECEHL W3MEpUTENbHBIE TPUOOPEI. yCTpOICTBE MaTepuu. HpOBeICHNE
Yuenux oonorcen HCCIIEI0BATENBCKOrO
yMemb: U3MEPEHUE 9KCIIEPUMEHTA,
(hm3nYeCKUX BETMYUH C CaMOCTOSITENEHBIN cOOp
y9eTOM abCOIIOTHOM JIAHHBIX IS PEIICHUS
norpemHocty. M3mepenue MPaKTUYECKUX 33714, aHAIIN3
uHbL. 3Mepenue 1 OLICHKA MOTy4YEHHBIX
TEMIIePaTypHlI. pe3yIbTaTOB.

1.3 | JlabopaTtopnas pabota Ne 1. - 1 [IpaBuna nonb3oBaHus Ymems: uamepsaTs nuHy WnnuBunyansHas pabota CaMOCTOSATENBHOCTD B
«M3mepenne qmuHbI, 00beMa U JINHEUKOW, U3MEPUTENIBHBIM | IIPU ITOMOILY JIMHEUKH, oOyJaronmxcs, MpHOOpPETEHNH HOBBIX
TeMIIepaTypsl TeIa» LWINHAPOM (MEH3YPKOH) U 00BEM KUIKOCTH B COCYIE TUIaHUPOBAHUE U 3HaHUH U IpaKTHye-

TEPMOMETPOM. 3aIHCh IIPY IOMOIIY MEH3YPKH, IIPOBEJICHHE CKMX YMEHHU
pe3yJbTaTa H3MEpeHU. TEMIIepaTypy Tena npu UCCIIEIOBATENBCKOTO




Onpenenenne NOrpeHoCcTH
M3MEpEHNH.

JlaGoparophast padorta Ne 1.
«M3mepenue 1uMHBL, 00BeMa
U TEMIIepaTyphl Tea

MOMOIIY TEPMOMETPA;
3aIiChIBAaTh PE3YJIbTAT B
BUE TaOIULBL; GOPMYIUPO-
BaTh BBIBO/] O BHIITOJTHEHHON
paboTe 1 aHATM3UPOBATH

JKCIIEPUMCHTA,
CaMOCTOSITEITLHBIN cOOp
JAHHBIX JUTS PEIICHUS
MPaKTUYECKUX 3a/1a4, aHAIIN3
Y OLICHKA MOJYYCHHBIX

MOJTyYeHHBIE Pe3yIbTaAThI pe3yIbTaTOB.

1.4 | Jecaruunas meTpuyeckas - Ilena neneHus mKaibl Yuenux oonowcen 3namo: ®poHTanpHas, NapHasd, Apanranus
crcrema Mep. Beruucienue B npubopa. Haxoxnenne OCHOBHBIE OIIPEIEIICHHS TpynInoBas: MiaHUpOBaHHE oOyuyaromerocs K
pa3IUYHBIX CUCTEMAX Mep. MOrpC€IIHOCTU U3MCPCHUA. (bPI3I/IqCCKI/IX BCJINYHH, CI/I, cBoOeH JCATCIPHOCTH, aHAJIN3 | U3MCHAIOIINMCA
CU-cucrema CoBpeMeHHBIE TEXHUYECKUE | TIPEACTABJIECHHE 00 Y OIIEHKa MOJyYeHHBIX YCIIOBUSIM COLIMATBHOM U
MHTEpHALMOHATbHASL. 1 OBITOBBIE IPUOOPEI YCTPOMCTBE MATEPHHU. Pe3yIIbTATOB. IPUPOIHON CpEIbI

Yuenux oonorcen

yMemb: U3MEPEHNE
(PM3UIECKUX BEIHMYNH C
Y4ETOM a0COTIOTHOM
norpeumtHoctu. Mzmepenue
JUHbL. M3MepeHue
TeMIIepaTyphl.

1.5 | Jlaboparopuas pabota Ne 2 1 I[TpaBuina noyb30BaHU Yuenux oonorcen 3namo: WnnuBunyanbHas paboTa CaMOCTOATENNBHOCTD B
«VI3MepeHue IIoMau Ha JTMHEHKOM, N3MEPUTEIBHBIM | OCHOBHBIE OIPEAEICHUS oOyyaromuxcs, MPUOOPETEHUH HOBBIX
qaifHOTO CTaKaHa, MUIAHAPOM (MEH3YPKOH). ¢uznueckux Benuuul, CU, IJIaHUPOBAHUE U 3HAHWM U IpakTuye-
u3Mepenne oobema 50 3anuck pesylbTata MpecTaBeHNe 00 IIpOBEIEHHE CKUX YMEHHUH
TOPOLINH, OTPeeIeH e u3Mepenuid. OnpenencHue yCTpOICTBE MaTepuHu. HCCIIEI0BATENBCKOTO
[ICHBI JICICHHS TIPHOOP» LEHBI JieNieHus puoopa. quwa ooniceH OKCIIEPUMEHTa,

yMemb: U3MEPEHNE CaMOCTOSITENILHBII cOOp
(bU3NUECKUX BETUYUH C JaHHBIX JUIS PEIICHUS
Y4eTOM a0COMOTHON MPaKTUYECKUX 3a/1a4, aHAJIU3
norpemHocty. U3mepenue Y OLICHKA MOITyYEHHBIX
wiomaau. U3mepenue Pe3yIbTaTOB.
obwpema.
Pa3nen |1 «IlepBoHayabHBbIE CBEIEHHS O CTPOEHUHU BelecTBa» (7 4acoB)
2.1 | IIpencraBneHust IpeBHUX - CdopmupoBats Yuenux oonocen ®poHTanbHas, napHasi, ITatpuotuueckoe
MIPEJICTaBICHUE O 3HAMb: PA3INIATh KATETOPHU | TPYIIIOBAas: INIAHUPOBAHUE BOCITUTaHUE

YYEHBIX O IPUPOLIE
BemecTBa. M.B.
JIoMOHOCOB.

MOJIEKYJIIPHOM CTPOCHHUU
BEIIIECTBA, IBMKEHHUH, O
B3aUMOJICUCTBUU MOJIEKYJI, O
3aBUCUMOCTH CKOPOCTH
JOBWKCHUS MOJIeKy.H oT
TEeMIIepaTyphbl, O TOM, YTO
B3aUMOJICHCTBHE MOJIEKYJI
ONpeNEsieT COCTOSIHUE
BemiecTBa. [loka3aTe

SIBJICHUM, OCHOBHBIE
orpeesieHus QU3NIECKUX
TepMUHOB. OTIHYIHS B
CTPOCHHH TEJ PA3HBIX
arperaTHbIX COCTOSIHUM
Yuenux oonocen

yMemsb. IEPEBOAUTD
enuHuubl u3mepenust B CU.
N3mepeHue pasmepoB Mabix

CBOEH AESITENBHOCTH, aHAIIU3
Y OILIEHKa MOJyYEeHHBIX
pE3yIbTaTOB.




MO3HABAEMOCTb IPUPOIHI,
MOTYIIIECTBO yMa YeJIOBEKa B
MTO3HAHUH TPHUPOJIBL.

Tell. OOBACHITE BCE
(1)I/I3I/I‘IGCKI/IG SIBJICHUA,
CBS3aHHBIC CO CTPOCHUEM
TCII.

2.2 | JlJaboparopnas pabota Ne 3 IpaBuna nons30BaHMSA YVuenux 0onocen 3Hamo: WuauBuayanbHas pabora CaMOCTOATENLHOCT B
«YMeHbIlIeHHE 00beMa TPH U3MCPUTCIIPHBIM HUINHAPOM | OCHOBHBIC ONIPEACIICHUS oOygarommxcs, MIPUOOPETEHNH HOBBIX
CMEIITHBAHUN BOJIBI U (MeH3ypKoii), CHEPTOBKOH. ¢usnyeckux BennunH, CU, IJIAHUPOBAHUE U 3HaHUH U IPAKTHYECKUX
CIIUPTA, PACLIMPEHHE 3anuce pesyibTaTa MpeJICTaBJICHUE 00 MIPOBE/ICHHE YMEHUHI
TBEP/BIX TEI IIPH n3MepeHuid. OnpezaeneHue YCTPONCTBE MaTEepPUHU. HCCIIEA0BATEIBCKOIO
HATPEBAHHH, PACITUPEHUE [IEHBI AeTeHHs Tpuoopa. Yuenux donocen SKCIIEPUMEHTa,

N yMemyb: U3MEPECHUE CaMOCTOSITEILHBIN COOP
JKUIKOCTEN IPU
(hU3UYECKUX BEITHYUH C TAHHBIX IS PEIICHIS
HarpeBaHuim) y4eTOM aOCOIFOTHON MPaKTUYCCKUX 3a/1a4, aHATIN3
norpeumtHoctu. 3mepenue 1 OIIEHKA MOJyYeHHBIX
o0beMa. pE3yIBTATOB.

2.3 | Ucropus oTKphITUSA Cdopmuposatsb Yuenux oonorcen ®ponTanpHas, TapHas, DcreTnueckoe
6p0}’HOBCKOFO JIBUKCHMUS. mpeaACTaBJICHUEC O 3Hams. pa3jindaTb KaTCropuu | rpymnmnoBas: INIaHUPOBAHUEC BOCIIMTAHHEC
U3yuenne u 00bICHEHHE OpOYHOBCKOM JBMKEHUH. SIBJICHU, OCHOBHBIC CBOEH ESITENIbHOCTH, aHAIN3
6POYHOBCKOT'O IBHIKEHHUSL. [TokazaTh MO3HABAEMOCTH onpezaeneHus (HU3MIECKUX Y OIICHKA MOJTyYEHHBIX

MIPUPOABI, MOTYIIECTBO YMa | TepMHHOB. OTIINYUS B pe3yIbTaTOB.
YeJI0BeKa B IO3HAHUU CTPOCHUHU TEJ PA3HBIX
TIPUPOIBI. arperaTHbIX COCTOSTHUHN
Yuenux donocen
ymemsp. IEPEBOIUTD
enuHuubl u3mepenust B CU.
N3mepeHue pasmepoB Mabix
Ten. OOBSACHATE BCe
(usnyecKue IBICHHUS,
CBSI3aHHBIE CO CTPOCHUEM
TeJ Ha IpUMepe
OpOYHOBCKOTO JBH)KCHUS
2.4 Ha60paT0pHa${ pa60Ta Ne 4 MogenupoBanue Yuenux oonorcen 3name: NuauBunyansHas paboTa CaMOCTOSITETLHOCTE B

«Mogenb XaoTUYECKOTo
JBKEHUS MOJICKYIT U
OpOYHOBCKOTO JIBHXKEHUS

Xa0THYECKOT'O JIBHXKEHUS
MOJIEKYJ U OPOYHOBCKOT'O
JBYDKEHUSL.

OCHOBHBIE OTPEICIICHHSI
(bU3NYECKUX TEPMHUHOB.
OTiH4ms B CTPOCHUU TET
pa3HbIX arperaTHhIX
COCTOSTHUM

Yuenux oonorcen

yMemb: MOJCITUPOBAThH
Xa0TUYECKOE JIBIKEHUE
MoteKyI. OOBSICHATE BCE
(u3nYecKue IBICHHUS,
CBSI3aHHBIEC CO CTPOSHUEM

oOyJarommxcs,
TUTAHUPOBAHUE U
MPOBEJICHHE
HCCIIEIOBATENBCKOTO
9KCIIEPUMEHTA,
CaMOCTOSTENBHBIN COOp
JTAHHBIX JUIS PEeIICHUS
MPAKTUYECKUX 3324, aHAIH3
1 OLIEHKA TOJTY4YEeHHBIX
pe3yIbTaTOB.

npruoOPETEHUH HOBBIX
3HAaHUH U PAKTHYECKUX
YMEHHHI




TEJT Ha TIPUMeEpe
OpOYHOBCKOTO JBUKCHUS

2.5 | Mudoysus. Juddysus CdopmuposaTs Vuenux oonrcen ®poHTanbHasi, MapHasl, Ananrarms
0e3omacHocTH. Kak NpEeACTaBICHUE O 3HAMb: OCHOBHBIE IPYIIIOBAs: TUIAHUPOBAHUE o0ydaromerocs K
M3MEPHTh MOJIEKYITY. MOJIEKYJISIPHOM CTPOCHHHU omnpeneneHus GU3NIECKUX CBOCH ACATEIBHOCTH, aHAITN3 | U3MECHAIOIUMCS

BEIIECTBA. TepMHHOB. OTIINYUS B 1 OIICHKA MOTyYSHHBIX YCIIOBHSIM COLMAIIBHOM U
CTPOEHUH TeJ Pa3HBIX Pe3yIbTaTOB. TIPUPOTHOM CpeIIbl
arperaTHbIX COCTOSHHUN
YVuenux oonocen ymems:

OOBsCHATD Bce (hu3nvecKue
SBJICHUS1, CBA3aHHBIE CO
CTPOCHHUEM Tell.

2.6 | JJaboparopnas pabota Ne 5 Cdopmuporath Yuenux donocen NuauBunyansHas padboTa CaMoCTOSTEIHLHOCTD B
«Jnddysus razoB u IPE/ICTaBICHHE O 3HAMb: OCHOBHBIE oOyyaromuxcs, npUOOPETEHUH HOBBIX
JKHIKOCTEH, CLIETICHIE MOJIEKYJISIPHOM CTPOCHUH onpeneneHus GU3NISCKUX TUTAHUPOBAHUE U 3HAHWH U TIPAKTUIECKUX
CBUHIIOBBIX LIFJINHAPOBY BEILIECTBA, O 3aBUCHMOCTH TepMUHOB. OTIHYMs B IpOBeICHNE YMEHUH

CKOPOCTH JBHIKEHHUSI CTPOEHUH TeJI PA3HBIX HCCIIEZIOBATEIBECKOTO

MOJIEKYJI OT TEMIIEPATYpPhl, O | arperaTHBIX COCTOSHHM IKCIIEPUMEHTA,

TOM, 4TO B3aUMOJENCTBUE Yuenux donocen CaMOCTOSTEILHBIN COOp

MOJIEKYJI OTIpEeIIsIeT ymemb: OOBICHATH BCE JAHHBIX JUTS PeIICHUS

COCTOSIHUE BEILIECTBA. ¢u3nuecKue SBICHUS, MPaKTUYECKUX 3a/1a4, aHAIIU3
CBSI3aHHBIE CO CTPOCHUEM 1 OIICHKA MOTyYESHHBIX
TeJl. pe3yIbTaTOB.

2.7 | Ypok-urpa «lloHsTE, 4TOOBI CdopmupoBatsb Vuenux oondicen DpoHTanpHasi, napHas, LleHHOCTH HAY4YHOTO
y3HaTh» 10 TeMe «CTpoeHHe IpeACTaBICHUE O 3HAmMb: pa3INyaTh KATETOPUH | TPYIIIOBas: INITAHUPOBAHHE MO3HAHUS
BEIECTBAY. MOJIEKYJISIPHOM CTPOSHHH SIBTICHUH, OCHOBHBIC CBOEH AeATEIBHOCTH,

BEILIECTBA, JIBUKEHUH, O ompeeneHus PUINIECKUX CPaBHUBAIOT MOJTy4YEHHEIE
B3aPIMOIIeI71CTBPIH MOJICKYII, O TECPMUHOB. OTanumns B PE3YILTATHI C O)KNAACMBIMHU,
3aBUCUMOCTH CKOPOCTH CTPOEHUH TeJ PA3HBIX aHaJu3 1 OIleHKa
JABWKCHUA MOJICKYJIT OT arperaTHbIX COCTOSTHUM TMMOJTYYCHHBIX PE3YyJIbTATOB.
TeMIIepaTypsl, O TOM, YTO Vuenux oonoicen

B3aUMO/ICHCTBUE MOJIEKYII yMemb: TIEPEBOANTH

OTIpeJIeIIsIET COCTOSIHUE eauHunpl n3mepenust B CHU.

Bemectna. [lokasars H3mepenue pa3MepoB MasbIX

MO03HABAEMOCTb PUPOJIBL, Tesn. OOBSICHATH Bee

MOTYIIECTBO yMa YeJioBeKa B | (hu3nveckue siBIeHus,

MIO3HAHUH TIPUPO/IBL. CBSI3aHHBIE CO CTPOCHUEM
TeJL.

Paznen 111 «/IBuskerHue u cujibl» (8 yacos)

3.1 | Kak 6LICTp0 MBI IBUXKEMCHL. CdopmupoBartp yeTkne Vuenux doncen 3namo: Bce | OpOHTaIbHAS, TPYIIIOBAS: Ananranus
I'po3a crapuHHBIX IPEJCTaBIIECHHS O OCHOBHBIE (PU3UYECKHE IJIAHUPOBAHHUE CBOEI o0Oyuarorerocs K
KperocTeii (KaTamymnbTa). MEXaHHUYECKOM JIBUKEHUH, OIpe/iesieHHs SBJICHUH B JeSITeIbHOCTH, aHAIIU3 U U3MEHSIOIIMCS

€T0 XapaKTCPUCTUKAX,
INpuYrHax €ro

3TOMU IJIaBe.

OIICHKA IMOJIYYCHHBIX
PE3YJIbTATOB.

YCJIOBUAM COLIMAJIBHOW U
MPUPOIHON cpeabl




BBI3BIBAIOIINX(B3aUMOICIHCTB
un). [lokazats
00BEKTUBHOCTD

MPOSIBJICHUS 3aKOHOB (DU3UKH
B OBITY U TEXHHUKE; POJIb
MeXaHHM3aI[UK TIPOU3BOICTBA
B IIOBEIIICHAN
POU3BOAUTEIBHOCTH TPY/Ia,
YIAYYIICHAH )KA3HH
YeJI0BEeKa.

Yuenux oonorcen

yMemb. HAOIIOIATh
MeXaHUYECKOE IBIKEHUE
Tela.

3.2 | JIabopaTtopHas pabota Ne 6 CdopmupoBats ueTkue Yuenux oonocen s3nams: Bce | UnauBuayaneHas pabota CaMOCTOSATENBHOCTD B
«OTHOCHUTEIIFHOCTD ITOKOS 1 NpeACTaBICHUS O OCHOBHBIE (PU3NUECKUE oOyyaromuxcs, npUOOPETEHUH HOBBIX
JIBIDKCHHSL, IPSIMOTTHHEITHOE MEXaHHUYECKOM JIBU)KCHUH, ompeJieNeHus SIBJICHUH B TUTaHUPOBAHUE U 3HAaHUH U PAKTHYECKUX
¥ KPHBOJIMHEIHOE €ro XapakTepUCTUKAX 9TOM I1aBe. MpoBeCHHE YMEHU
JBIDKCHIEY Vuenux oonoicen HCCIIEI0BATENBCKOTO

ymems: V3yuenne 9KCIEPUMEHTA,
3aBUCUMOCTHU ITIYTH OT CaMOCTOSTEILHBIN C60p
BpPEMEHH IIpU JaHHBIX JUIS PEIICHUS
IPSAMOJUHEHHOM MPAaKTUYECKUX 3a/1a4, aHAJIU3
PaBHOMEPHOM JBH>KECHHH. 1 OLICHKA MOIy4eHHbIX
H3mepeHne cKopoCcTH. pe3yIbTaTOB.

3.3 | Tpenue B npupoze u c(hopMHPOBaThH YETKHE Yuenux oonorcen ®poHTanpHAas, TPYIIIOBA: Ananranus

TEXHUKE. NpeACTaBICHUS O 3HAMb: YMETH IPOBOANTH IUIAaHUPOBAHUE CBOEH o0ydaromerocs K

MEXaHUYCCKOM JBHXCHHUU, BBIYKCJIICHUS CHUJIBbL. 3HATH JACATCIIBHOCTHU, aHAJIU3 U NU3MCHAIOIITUMCS
IMpUuYIrHax €ro BCC€ OCHOBHBIC (bI/ISI/I‘IeCKI/Ie OIICHKA IMOJIYYCHHBIX YCJIOBUAM COHI/IE\J’IBHOﬁ u
BBI3BIBAIOIINX(B3aUMO/IEIICTB | OTpeAeNeHHs SBIECHUI B pe3ynabTaToB. IIPUPOIHON CpeIbI
un). [lokazats 3TOH riaBe. OCHOBBI
00BEKTUBHOCTh n300paXEHUS CUITBI
MIPOSIBIICHHS 3aKOHOB (PM3UKK | TPadUUECKH.
B OBITY ¥ TEXHHKE; POJIb Yuenux oonocen ymemu:
MEXaHHU3aLUH IPOU3BOACTBA | UCCIIEA0BATH CUJIBI TPEHUSI.
B [TOBBIIICHUH
MIPOU3BOANUTEILHOCTH TPY/Ia,
YIIyYIICHUH KU3HU
YeNoBeKa.

3.4 | JlaboparopHnast pabota Ne 7 HccnenoBaTh 3aBUCUMOCTh Yuenux oonocen NunuBunyansaas pabora CaMoCTOSITETHFHOCTD B

«3aBUCUMOCTD CUIIBI TPEHUS
OT COCTOSTHUS U pojia
TPYUIUXCS TOBEPXHOCTEM,
CIOCOOBI YMEHBIICHUS U
YBEJTMUCHUS CHITBI TPSHUS

CHJIbI TPCHUS CKOJIBKCHUS OT
CHUJIBI HOPMAJIBHOT'O
JaBJICHHA.

3HamMb. YMETh MIPOBOIUTH
BBIYMCIICHUS CWIIBI. 3HATH
BCE OCHOBHbBIC (PU3NYECKIEC
oTpesieNiCHUs SIBIICHUH B
aToM riaBe. OCHOBBI
M300pakeHUs CHITBI
rpauvecku.

oOyJatrommxcs,
TUTAHUPOBAHUE U
MPOBEICHHE
HCCIIEIOBATENBCKOTO
IKCTIEPUMEHTA,
CaMOCTOATEIbHBII COOp
JIAHHBIX JUTS PEIICHHUS
MPaKTHIECKUX 3a/1aY, aHAIIN3

npruoOPETEHUH HOBBIX
3HAHUHU U IPaAKTUUECKUX
YMEHHHI




Yyenux oonorcen

ymemsn: ccnenoBanue
3aBHCHMOCTH CHJIbI TPCHHS
CKOJIBKEHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHUSI.

1 OLIEHKA MOJYyYEHHBIX
pE3yIbTaTOB.

3.5 | CkobKO BECHUT TEJIO, KOT/1a CdopmupoBats yeTkne Yuenux donwcen ®poHTambHAs, TApHAs, ITatpuoTrueckoe
oHo magaer? K.O. MPEACTABIICHUA O BECE TENA. | 3HAMb: YMETh IPOBOAUTH TpYIIIOBasi: IVIAHUPOBAHUE BOCIIUTaHUE
LIMOAKOBCKUiA ITokazatb 00BEKTHBHOCTH BBIYMCIICHHS Beca. 3HATh BCE | CBOEH NEeSATENbHOCTH, aHAIN3

TIPOSIBJICHUS 3aKOHOB (DU3WKH | OCHOBHBIC (PU3UYCCKUC 1 OIIEHKa TOJyYeHHBIX
B OBITY U TEXHUKE. ONpelENCHUS SIBICHUH B pe3ybTaTOB.

3TOM ri1aBe. OCHOBBI

M300pakeHHS Beca

rpaduUecKu.

Yuenux oonocen

ymems: 3MepeHne Macchbl

TeJa Ha PhIYaXKHBIX BECaX.

Nzmepenne odrema

TBepAoro tena. M3mepenue

IJIOTHOCTH TBEPAOTO TENa.

Uccnenoanue 3aBUCUMOCTH

CUJIBI YIPYTOCTHU OT

YIJIMHEHUS] IPYKUHBL.

N3MepeHue KecTKOCTH

MPY>KUHBI.

3.6 | JJabopaTtopHas pabota Ne 8 c(hopMHpOBaTH YETKHE VUEHUK Q0JIIICEH NuauBunyansHas paboTa CaMoCTOsTENBHOCTD B
«IToHsiTHE O CHIIE TIKECTH, MIPEICTABICHUS O CHIIAX; 3HAMb: YMETh NPOBOAUTD o0yJarommxcs, MPUOOPETEHUN HOBBIX
IIOHATHE O CUJIE YIIPYT'OCTH, CJIOKCHHUEC CUII, BBIYHMCJICHUSA BECa, CUJIBI. IJIAaHUPOBAHUC U 3HAaHWU U MPAKTHICCKUX
Bece Tea U HEBECOMOCTH) HaMpaBJICHHBIX IO OTHOH 3HaTh BCE OCHOBHBIE MIPOBE/ICHHE yMEHUH

IpsIMOii. (usnuecKue onpeaeaeHus HCCIIEA0BATEIBCKOIO
SIBJIEHUU B DTOH IJIaBeE. SKCICPHUMEHTA,
OCHOBBI H300paKeHUS CUIIbI | CAMOCTOATENBHBIA COOp
M Beca rpa(bnquKH. JaHHBIX JUISI pCHICHUS
Vuenux donoicen MPAKTUYECKUX 3a/1a4, aHATIU3
yMemb. CKJIaJIbIBATh CHIIHI, Y OIICHKA TIOJTyYC€HHBIX
HaIpaBJICHHBIC 10 OJJHOM pe3yIbTaTOB.
psAMOiL
3.7 | HesecomocTh. Beixos B Cdopmuporats Yyenux oonocen snams: Bce | OpoHTaNbHAS, TAPHAS, ITatpuotuueckoe
OCHOBHBIC (hH3UIECKUE TPYIIOBAasi: INIAHUPOBAHUE BOCITUTaHUE

OTKPBITBIN KOCMOC

MIPEACTABICHUE O
HEBECOMOCTH, KOCMHUYECKOM

MMPOMBIIIIJIICHHOCTH

OIpeieeHus SIBJICHU B
aToM rinase. OCHOBBI
M300paKeHUS CUJIBI U BEca
rpauvecku.

Yuenux oonocen

ymemy: OnpeneneHue

CBOEH IeATEebHOCTH, aHAINU3
Y OLICHKA MOJyYEHHBIX
PE3yIBTATOB.




LCHTPA TAKECTHU IUIOCKOM
IIJIaCTUHBI.

3.8 | Ypok- urpa «Mup CdopmupoBats yeTkne Yuenux donowcen ®poHTanbHAas, MapHasi, IlerHOCTH HAYIHOTO
JBH>KEHUI 10 TEME MIPEJICTaBICHUS O 3HaMb. YMETh TPOBOIUTH TPYMIIOBas: MJIAHUPOBaHKE MMO3HAHUS
«JIBUIKEHHUE U CHIIBIY. MEXaHU9IEeCKOM JBIDKEHUH, BBIYUCIICHHS BECa, CHJIBI. CBOEH JIeSTEIHLHOCTH,

€ro XapakTepUCTHKAX, 3HaTh BCE OCHOBHBIE CPaBHUBAIOT MOTYYCHHBIC
NPUYHHAX €T ¢usnueckue onpeaeneHus Pe3yIbTaThI C 0)KUJAEMBIMH,
BBI3BIBAIOMINX(B3aUMOJICHCTB | SIBJICHUH B 3TOM TJIaBe. aHaJu3 1 OLICHKa
un). [ToxazaTsb OCHOBBI H300paKEHUS CUIIBL | TTOMYYCHHBIX PE3YJIbTaTOB.
00BEKTUBHOCTD 1 Beca rpadyMIecKH.
MPOSIBIICHHSI 3aKOHOB GU3UKH | Yuenux donoicen
B OBITY U TEXHUKE; POJIb ymems: 3yduenne
MeXaHU3aI[H IIPOU3BOJICTBA | 3aBHCUMOCTH IIYTH OT
B ITOBBIIICHUU BPEMEHHU TIPU
IIPOU3BOUTENILHOCTH TPYJA, | IPSIMOJUHEHHOM
VITyqIIEHUH KU3HU paBHOMEPHOM JIBIKEHHH.
YeJoBeKa. H3mepeHue ckopocTH.
W3mepenne Macchl Tena Ha
PBhIYa’XKHBIX BECaXx.
Nzmepenne odpema
TBEpAOro Tena. M3mepenue
TUIOTHOCTH TBEPOTO TEJa.
UccnepoBanue 3aBUCUMOCTH
CHIIBI YIIPYTOCTH OT
YAITUHEHUS TIPY>KAHBL.
N3mepeHue KecTKoCTH
npyxwuHsl. MccnenoBanue
3aBUCUMOCTHU CUJIBI TPCHUA
CKOJIB)KEHUS OT CHIIBI
HOPMAJIBHOTO JIABJICHUSI.
Ormpepenenue MeHTpa
TSHKECTH TUTOCKOW TUIACTHHEI.
Pa3znen 1V «/laBiaeHue kuakocreii U ra3oB» (7 4acoB)
4.1 | 3akon [lackas. O0BsicHuTh 3aK0H [lackans, Yuenux donocen ®poHTanbHad, apHasd, LleHHOoCTH HAy4YHOTO

CooOmaromnyecs Cocysl.

pelmarp 3a1a4u ¢
NPUMEHEHUEM U3YIEeHHBIX
3aKOHOB 1 (hOopMyII,
OOBSICHATH 3aBUCUMOCTb
JIABJICHUS Ta3a OT
temneparypsl. [lepegaua
JaBJICHUS )KUAKOCTBIO U
razom. CooOmraromuecs
COCYJIBL.

3uams. OTINYNE JaBIEHHS B
TBEPJBIX U KUJIKHX,
ra3000pa3HbIX BEIIECTBaX.
Yuenux oonorcen

ymemsb: I3mepeHue
JTABJICHUS TBEPOTO Tella Ha

oropy.

IpyIIOBasi: INIAHUPOBAHUE
CBOEH IEeATEIIbHOCTH, aHAJIN3
1 OLIEHKA TMOITY4YEeHHBIX
pe3ynbTaToB.

IIO3HaHUA




4.2

Jlaboparopnas pabora Ne 9
«PaBHOBecHe KUIKOCTH B
COOOMIAIONITUXCS COCYaX,
YCTPOMCTBO U ACUCTBUE
(dhoHTaHa, ICUCTBHUE JIUBEPA U
IMUIICTKH

3KCIIEPUMEHTAIIBEHO
OIpPENIEIUTh PABHOBECHE
JKUJKOCTH B COOOIIAFOIIUXCS
cocyaax, 00bICHUTh
YCTPOMCTBO U MPUHLIUI

neiictBus poHTaHa, TMBEpa U

IUIICTKN

Yuenux oonocen

3Hamb: NCHCTBHE MHOTHX
TIPUPOTHBIX U
HCKYCCTBEHHBIX YCTPOUCTB
10 AICMOHCTPAIUH JaBICHHUSI.
Yuenux oonoicen

ymems. VI3mepeHue
JTaBJICHUs TBEPAOIO Teja Ha
onopy. U3smepenue
BBITAJIKMBAIOIICH CHJIBI,
JICVCTBYIOLLEH HA
MOTPYKEHHOE B )KUIKOCTh
Telo.

NuauBumyansHas paboTa
oOyJaronuxcs,
TUTAHUPOBAHUC U
MPOBEJICHHE
HCCIIEIOBATEIBCKOTO
JKCTICPHUMEHTA,
CaMOCTOSITEILHBIN COOP
JAHHBIX JUTS PEIICHUS
MPaKTUYECKUX 33714, aHAIN3
Y OLICHKA MOJYYCHHBIX
pe3yIbTaTOB.

CaMoCTOATENFHOCTD B
MIPUOOPETECHUHN HOBBIX
3HAHUU U MPAKTUICCKUX
YMEHUH

4.3 | AtmMocdepHOe maBIeHHEe cghopmuposams OCHOBHBIC Yyenux oonorcen ®poHTaNBHAS, TPYIIIOBAs: Ananranus
3emun. Bo3ayx paboraer. (U3MYECKUE SBICHUS U UX sHamb: OCHOBBI IJIAHUPOBAHUE CBOEH 00yJaromerocs K
VccrnenoBaHus MOPCKHX NpH3HAKK, QU3HIECKHE (axTopoB arMochepHOro JeATENBHOCTH, aHAIU3 U M3MEHAIOIIUMCS §
TITyGHH. BEJIMYWHBI ¥ UX €IMHHIIBI SIBIICHUSI. OIICHKA MOJTyYE€HHBIX YCIIOBHUSIM COITMAITEHON 1

Yyenux donowcen pe3yIbTaTOB. MIPUPOTHON CpeIbl
ymems. VIamepenue

BBITAJIKUBAIOLICH CHUJIBI,

JEUCTBYIOIIEH Ha

MOTPYKEHHOE B )KHIKOCTh

Teno. BrisicHeHHe ycnoBuit

IIJ1aBaHUs TCJia B X KUJKOCTH.

4.4 | JIabopartopHas padora Ne 10 9KCIEPUMEHTAIBHO Yuenux oonorcen NuauBumyansHas paboTa CaMOCTOSATENBHOCTD B
«CraBnuBaHUe KECTIHOH OTIpEIEIISATh ATMOC(EPHOE 3nams: OTNHYKE JABICHUSA B | 00y4YarOIIUXCS, npruoOPETEHUN HOBBIX
OaHKU CHIION aTMOC(EpHOTO NaBJIeHHE, OOBACHAT TBEPJBIX U XKUJKHX, IJIAHUPOBAHUE U 3HaHUH U IPAKTHYECKHUX
JIaBJICHHIS, YCTPOCTBO H yCTvpoﬁCTBo Y TIPUHITHI ra3000pa3HbIX BEIIECTBaX. MpOBeICHHE YMEHUI
JeHCTBHE MAHOMETPOB JIEHCTBYSI MAHOMETpPa OcHOBBI HCCIIeIOBATEIHCKOTO
SKIKOCTHOTO H JKUJIKOCTHOTO M (hakTOpOB aTMOC(EPHOTO OKCIIEPUMEHTa,

METaJIITNYECKOTO SIBIICHUSI. CaMOCTOSITETIBHBIN cO0p
METAJIIIUYECKOT 0
Yuenux oonorcen JAHHBIX JUTS PEIICHUS
ymemy: VI3mepenue MPaKTUYECKUX 3a/1a4, aHAIIN3
JaBJICHUA TBEPAOTO TEJIAa HA 1 OILICHKA IMOJIYYECHHBIX
onopy. M3mepenue pe3yIbTaTOB.
BBITAJIKABAIOIIEH CHJIBI,
JIeUCTBYIOIIEH Ha
MOTPYKEHHOE B JKUAKOCTh
TeJo.
4.5 | ApxuMenoBa CHIa ¥ KUTHI. chopmynuposams yCIoOBUS Yyenux donocen ®poHTanbHas, napHas, ILlennoctu HayyHOTO

ApXI/IMCI[ O IJiIaBaHUH TCII.

TUTaBaHUS TEN B KHUIKOCTH,
pelIaTh 3a1a4u ¢
NPUMEHEHUEM H3Y4YEeHHBIX
3aKOHOB M hopMyI

suame: OTINYNE NaBICHUS B
TBEPJBIX U KUIKUX,
ra3000pa3HbIX BEIECTBAX.
Yuenux oonoicen

TpyNIOBast: IJIAHUPOBAHUE
CBOEH JESITeNIbHOCTH, aHATIN3
Y OIICHKA MOJyYEHHBIX
pE3yIBTaTOB.

IIO3HAaHUA




ymems. BrisicHeHHE
YCIIOBHI IIJIaBaHUSA TeIa B
JKHUIKOCTH.

4.6 | Jlabopatopnas paborta Ne 11 IKCIIEPUMEHTAIILHO Yuenux oonoicen WnnuBunyansHas pabora CaMOoCTOATETLHOCTD B
«/lemoHCTpanus 1ercTBUS MOATBEPINUTD 3Hamyb: JleficTBHE MHOTHX oOygarommxcs, MIPUOOPETEHNH HOBBIX
apXUMEI0BOM CHUIIBI, BBITAJIKUBAIOIIYIO CUITY U MPUPOJTHBIX U TJTAHUPOBAHUC U 3HAHUU U MPAKTUICCKUX
I1aBaHKe KapTO(ETHHbL YCIIOBUS ITABAaHUS TET B HCKYCCTBEHHBIX yCTPOHCTB MPOBEJICHHE YMCHUUI
BHYTPH PacTBOpa COIH, HKUZKOCTH, H3YIHTE M0 IEMOHCTPAIINH TaBICHHS. | UCCIIEHOBATENLCKOIO
YCTPOICTBO M MpHMeHeH e YCTPOHCTBO 1 NPHHLIHIL Yuenux oonowcen ymemu: _ | oxcnepumenta,

APEOMETPORY JEHCTBUS apeoMeTpa HSMepeHI:IC BBITAJIKMBAIOWICH | CaMOCTOSTEbHbIH coop
CHUITBI, IEHCTBYIOIIEH Ha JAHHBIX JUTSA PEIIECHUS
MOTPYKEHHOE B KUAKOCTH MPAKTUYECKUX 3a]1a4, aHAJIN3
Ten0. BrisicHeHHe yclioBuit 1 OLICHKA MTOJTyYEHHBIX
IJ1aBaHUA TEJIA B XKUIKOCTH. pe3ynbTaToB.

4.7 | Ypok - urpa «Iloiimaii Chopmuposamv wemrue Yuenux donocen ®dponTanpHasi, mapHasi, IlenHOCTH HAy4YHOTO

PBIOKY». npedcmasienus o snamo.: OTIMYNE JABIECHUA B | TPYIIOBas: ITAHUPOBAHUE TTO3HAHUS
(1)1/131/1%01(1/1)( BEJIMYUHAX U UX | TBEPABIX U XKUIAKHUX, CBOCH ICATEIHHOCTH,
€IMHUIIAX, YMETh IPUMEHATH | Ta3000pa3HBIX BEIIECTBAX. CPaBHMBAIOT ITOJTyUYCHHBIC
ocHoBHbIe nostoskennst MKT | [lelicTBue MHOTUX PE3YyJIbTATHI C 0XKUAAEMBIMU,
K OOBSICHEHUIO JTABJICHUS IPUPOIHBIX U aHaJIN3 U OIICHKa
rasza 3akona Ilackais, HWCKYCCTBEHHBIX YCTPOUCTB MOJyYECHHBIX PE3YJIbTAaTOB.
AKCIIEPUMEHTAIEHO M0 IEMOHCTPALIUH JIABICHHSL.

OTIpEIETISATh OcHOBBI

BBITAJIKUBAIOIIYIO CUITY U (hakTOpOB aTMOC(EPHOTO

YCIIOBHSI IIJIaBaHUsI TEN B SIBIICHUSI.

JKHJIKOCTH, PEIIATh 3a]a49u ¢ | YueHuk 0odicen

MIPUMEHECHUEM H3YUYCHHBIX ymemyw: VI3mepenune

3aKOHOB U (hOpMYII, JTABJICHHUS TBEPJIOTO Tea Ha

OOBSICHATH YCTPOUCTBO U onopy. M3mepenne

TIPUHIIUT TEHCTBUS BBITAJIKUBAIOIICH CHJIbI,

bGapomeTpa- aHepoua, JeUCTBYIOLIEH Ha

MaHOMeTpa, Hacoca, MOTPYKEHHOE B IKHJKOCTb

THIPaBIMYECKOTO Mpecca. Teno. BeLsicHeHue ycnoBuid
TUTaBaHUSA TeJla B )KUIKOCTH.

Paznen V «Padora u MougHoCTh. JHeprus» (6 yacos
5.1 | TIpocThiec MEXaHH3MBI. chopmuposams pusnueckue | Yuenux donsicen ®dponTanbHasi, mapHas, IleHHOCTH HAYYHOTO

CuiisHEe caMoro ceos.

BEJIMYMHBI U MX €AMHUIIBL,
3HaTh (POPMYITHPOBKH
3aKOHOB U (OpMyJI, yMETh
O0BSACHUTH YCTPOMCTBO U
YMETh YEPTUTH CXEMBI
MIPOCTBIX MEXAHU3MOB

3Hamb: HOPMYIIBI LIS
BBIYUCIICHHSI MOIIHOCTH,
paboTHI ¥ SHEPTHH TIPH
MeXaHH4YecKoi pabore Tena.
3HaTh OCHOBBI PACUETHBIX
3aj1a4 ¢ STUMH BEJTMINHAMHU.
OCHOBBI O0BSICHEHHSI MHOTUX

TPyNIOBast: IJIAHUPOBAHKE
CBOEH AESTENbHOCTH, AaHATU3
Y OTICHKA TIOJTyYEHHBIX
PE3yIBTATOB.

IIO3HaHUA




YCTPOWCTB SIBICHUSIMHU
paboTHI, MOIITHOCTH U
SHEPTHH.

Yuenux oonsicen

ymembs. BrIsCHEHUE yCIIOBUS
paBHOBECHS phlyara.

5.2 | JIabopaTtopHas padorta Ne 12 SKCIIEPUMEHTAIIBHO Vuenux ooncen WnpuBuayanpHas pabota CaMOCTOATENBHOCTD B
«PaBHOBecHe cu Ha OIPEJIeIATh yCIOBUS 3namy: OCHOBBI oOyuaromuxcs, IPHOOPETEHUHN HOBBIX
phluare, NpUMEHEHNE 3aKOHA paBHOBECHS pbluara OOBSICHEHHUSI MHOTHX IUIAHUPOBAHUE U 3HAHUH U MPAKTHYECKUX
PaBHOBECHSI pblyara K YCTPOICTB SBICHUSIMU HPOBEJICHUE yYMEHUH
OIOKY» paboThl, MOIIHOCTH U HCCJICI0BATEILCKOTO

SHEPTUH. HKCHEPUMEHTA,

Yuenux donocen CaMOCTOSITENTEHBINA COOP

Yymemb: BBIICHEHHE YCIIOBUS | JAHHBIX JUISl PEIICHUS

paBHOBECHS pbIUara. HPAKTUYECKUX 337124, AHAIIH3
1 OIICHKA IMOJIYYCHHBIX
pE3yJIbTaTOB.

5.3 | Kak ycrpauBanuch ayaeca? Cehopmuposamsv uemkue Yuenuk donocen DponTanbHas, napHas, lennocTr Hay4HOTO
MexaHHKa [BETKA. npeocmaenenuss OObSICHUTh | 3Hamb: HOPMYIIBI IS IPYINIOBasi: INIAHUPOBAHNUE HIO3HAHUS

YCTPOUCTBO U YMETh UCPTUTL | BBIYMUCJICHHUA MOIIHOCTH, CBOCH JCATCIBbHOCTHU, aHAJIN3
CXEMBI TIPOCTHIX paboThI ¥ SHEPTHU IPH 1 OLICHKA MTOTyYEeHHBIX
MEXaHHM3MOB, PeIlaTh 331a41 | MEXaHWYECKOH paboTe Tesna. | pe3y’abTaToB.
C IPUMCHCHUCM H3YYCHHBIX 3HaTh OCHOBEI PaCUYCTHBIX
3aKOHOB U (opMy, 3a/1a4 C STUMHU BEJTMYMHAMH.
PacIIMPUTH NpeacTaBiIeHus 0 | OCHOBBI OOBSICHEHNS! MHOTHX
BO3MOXKHOCTH IIPUMEHEHUS YCTPOMCTB SIBJICHUSMHU
IPOCTBIX MEXaHU3MOB paboThI, MOIIHOCTH U
SHEPTUH.
Yuenux oonorcen
ymemb: BBIICHEHHE YCIIOBUS
paBHOBECHS pblyara.
2.4 | JlaGopatopHas paboTa Ne 13 CdopmupoBats yeTkue Vuenux donicen WHauBuyanbHas pabora CaMoCTOATEIbHOCTD B

«ITepexon moTeHIMAIBLHON
SHEPTUH B KHHETHYECKYIO U
oOpaTHO»

NPEACTaBICHUS O
NPEBPALICHUN SHEPTUH

3Hamv. HOPMYJIBI IS
BBIUHCJICHUSA 3Hepr1/11/1 HpI/I
MeXaHHYeCKOH paboTe Tena.
3HaTh OCHOBBI PacUeTHBIX 3324
¢ 3TiMU BelmurHaMu. OCHOBEI
O0OBSICHEHUS] MHOTUX YCTPOHCTB
SIBIIGHUSIMU DHEPTHH.

Yuenux donocen ymems.:
HpOBO}]I/ITB BKCHepI/IMeHT 110
onpeaenenuro KIIJ mpu
MoIbEME TEJIa IO HAKJIIOHHOM
IJIOCKOCTH; 3aIIUCHIBATh
pe3ysbTaThl U3MEPEHUIl B BUIE

oOyJarommxcs,
TUTAHUPOBAHUE U
MIPOBEJICHHE
HCCIIEIOBATENBCKOTO
AKCIIEPUMEHTA,
CaMOCTOSITENTEHBIN COOP
JAHHBIX JUIS PELICHUS

MPAKTUYCCKUX 3aaa4, aHaJIn3

Y OIICHKA MOJyYEHHBIX
PE3yIBTATOB.

npruoOPETEHUH HOBBIX
3HAHUU U IPAKTUIECKAX
yMEHUMI




TabnuIBl; GOPMYIUPOBATH
BBIBOJI O BBHITIOJTHEHHOW padoTe
U pe3ynbTaTax ¢ ya4éToM
MOTPELTHOCTH H3MEPEHHUS

5.5 | Beunsiii aBurarens. ['9C. Cdhopmupoath deTkoe MIPUBOJIUTH MIPUMEPHI: ®dpoHTanpHas, mapHasi, DKOJIOTHYECKOE
npeJicTaBICHUE Tepexoia MPEBpALICHUS SHEPTHH U3 TPYIIOBAs: IUTAHUPOBAHUE BOCITUTAHUE
OJTHOTO BUJIa MEXaHMYECKOW | OJHOTO BHJA B IPYrOH; CBOCH AEATEIBHOCTH, aHAITN3
sHepruH B apyroil. [lepexox | mpumeps Ten, 00JaJaloMMX | U OLIEHKA MOTYyYSHHBIX
SHEPTUU OT OJTHOTO TeNa K OJTHOBPEMEHHO M KHHETHYE- | PE3yJIbTaTOB.
IpyroMy. Pemenue 3anau CKOM ¥ NOTEHIIMAIbHOMN
JHEprueii; paboTaTh ¢
TEKCTOM y4eOHHKa
5.6 | JJabopaTopHas padora Ne 14 Hayuuts: HaOmonats, Ymems: cobupats ycranosky | nauBuayansHast pabora CaMoCTOSATENILHOCT B
«JleiicTBHE BOISHOM U3MEPATH U 000011aTh B IT0 OTIMCAHUIO, IPOBOIUTH oOygatonmxcs, MPHOOPETEHUN HOBBIX
TYpOHHBI» nporecce IKCIIEPUMEHT MO TIPOBEPKE TUIAHUPOBAHUE U 3HAHWH U MTPAKTUIECKUX
IKCTIEPUMEHTATTLHOMN YCIIOBHUS JICHCTBHS BOJSTHON | MPOBEACHUE YMEHUI
JIeSITeIIbHOCTH; TypOWHBI; 3aIKCHIBATH HCCIIEIOBATEIBCKOTO
CUCTCMATHU3HUPOBAThL U PE3YJIbTAaThI B BUIC TaGHI/IHBI; SKCIICpUMCHTA,
000011aTh MOJTyYCHHBIC (hopMyIUPOBAThH BHIBO O CaMOCTOSTEILHBIN COOP
3HAHUSI; IPECTABIIAT BBIMTOJTHCHHOW pa0doTe U pe- | JaHHBIX JJIs PEIICHUS
pe3ybTaThl U3MEPCHUH B 3yJbTaTax ¢ y4ETOM NpPaKTHYCCKUX 3a/1a4, aHAJIH3
BHjIe TaOIHIT HOTPELTHOCTH U3MEPEHUSI U OIIEHKA MOTyYCHHBIX
pE3yJIbTATOB.
Pa3nen VI 3akmounTtenbHoe 3ausitue (1 yac)
6.1 | TToaBeneHue UTOroB pabOTHI Ot BenmuKoro 3a0yKJIeHud K | YMeHHEe JeMOHCTPUPOBATh WnausunyansHas padora OcreTnueckoe
3a roj. llIkonpHas Hay4dHO- BEIIUKOMY OTKPBITHIO. NpPE3CHTAIINH; BBICTYIIATh C 00y4aroImuxcs, BOCIIMTaHHE
PaKTHYCCKast KOH(EPEHIIHS JIOKJIaIaMH; y4aCTBOBATh B TUTAHUPOBAHUE U
00CYKICHUH JTOKJIA/IOB U HpOBe/ICHHE
Npe3eHTAINi CBOUX HCCJIeZIOBATEILCKOTO
OJTHOKJIACCHUKOB JKCTIIEPHUMEHTA,

CaMOCTOSITEIbHBIN cOOp
JTAHHBIX JUIA PEIIeHUs
MPaKTHUECKUX 3a]1a4, aHAJIN3
Y OLICHKA MOJTY4YEeHHBIX
pE3yIBTaTOB.




Coaeprxanue NporpaMmsl

| Pa3nen «BBenenue .M3mepenue pusudeckux BeanunH. UcTopusi MeTpuuecKkoii cucTeMbl Mep»

(3 yaca: TeopeTHUecKHe 3aHATHS- 3 Yaca, MPAKTHYECKHE 3aHATHS- 2 Yaca)

1.1  .Teopus: BBenenue. IHCTpyKTaX MO TEXHUKE OE30MaCHOCTH.

1.2 Teopus: Bepiok, JOKOTb U ipyrue eaAuHuIbl. OTKyzAa MO0 BbIpaxkeHue «MepuTh Ha CBOM apILIH.
Prruaxknsle Becsl./Ipakmuka: VI3MepeHne JUIMHbBI CIUYKH, YKa3aTelIbHOTO Majblid, , yCTPOHCTBO PhIUAXKHBIX BECOB U
pHUeMbl OOpaLeHNs C HUMHU.

1.3.Teopusa: JlecaTuunast MeTpudeckas cucreMa Mep. Boruncnenue B paznuunbsix cucremax Mep. CH-cucrema
UHTEepHALMOHANbHAA. [Ipakmuka: VI3MepeHue Mmiouiaau 1Ha 4aifHoro cTakasa., n3Mepenue oobema 50 ropouuH,
oIpeJiesIeHUE LIEHBI JIeTICHUs Ipuoopa.

Il Pazgen «IlepBoHayajibHbIE CBeleHHsI O CTPOCHUH BeLECTBA»

(7 yacoB: TeopeTHUYeCKHe 3aHATHSI- 3 Yaca, MPAKTHYECKHeE 3aHATHS- 4 Yaca)

2.1. Teopus: IlpencraBieHust ApeBHUX YUCHBIX O Mpupoje BemectBa. M.B.JlomonocoB. Ilpakmuxka:
VYMmeHbleHHe 00beMa IpU CMEUIMBAHUU BOJIBI U CIIUPTA, PACIIMPEHUE TBEPABIX TeJl PH HarpeBaHUU, PacIIupEeHUe
AKHUJIKOCTEH IIpU HArpeBaHUU.

2.2. Teopusa: Victopusi OTKpBITHS OpOYHOBCKOTO BIKEeHHA. M3yueHne u 00bsicHEHHEe OPOYHOBCKOTO
IBKeHUs. [Ipakmuxa: Moaenb XaOTUYECKOT0 JIBMYKEHHUS MOJIEKYJI 1 OPOYHOBCKOI'O JABHKEHMSL..

2.3.Teopus: Muddy3us. Juddysus B 6e3omacuoctr. Kak mameputs mostekyny. Ilpakmuxa: JAuddy3us ra3os
U JKUJIKOCTEH, CLEIICHHE CBUHIIOBBIX LIMJIMH/IPOB.

2.4.Ypox- urpa «lloHsTh, 4T00BI y3HATHY 110 TeMe «CTpOSHHE BEIIEeCTBAY.

111 Paznen «/IBH:KeHHE M CHIIBI»

(8 yacoB: TeopeTnyecKue 3aHATHS- 4 Yaca, NpaKTHYECKHE 3aHATHS- 4 yaca)

3.1. Teopus: Kak ObICTPO MBI JIBFDKEMCS. [ po3a CTApUHHBIX KperocTel (kartanynbTa). [Ipakmuka:
OTHOCHUTENBHOCTH MOKOS U ABMXKEHUS, IPSMOJIMHENHOE Y KPUBOJIMHEWHOE ABH)KEHHUE.

3.2. Teopusa: Tpenue B mpupoje U TeXHuke. [Ipakmuxa: 3aBUCUMOCTb CHITBI TPEHUS OT COCTOSTHHSI U poJia
TPYLIMXCS MOBEPXHOCTEMN, CIIOCOOBI YMEHBIICHUS U YBEJIIMUEHUS CUIIbI TPEHMSL.

3.3. Teopus: CxonbKO BecuT Telo, Korna oHo nanaer? K.O. Llnonkosckuid. [lpakmuxa: Ilonstue o cune
TSKECTH, ITOHATHE O CUJIE YIIPYTOCTH, BECE T€JIa U HEBECOMOCTH.

3.4. Teopusa: HeBecoMocTb. BbIX0J1 B OTKPBITHII KOCMOC

3.5. Ypok- urpa «Mup IBIKEHHI» 110 TeMe «JBIKEHHE U CHITBD.

1V Pa3znen «/laBjieHHe :KHIAKOCTEH M Ta30B»

(7 yacoB: TeopeTnyecKue 3aHATHSI- 3 Yaca, MPaAaKTHYECKHe 3aHATHUS- 4 yaca)

4.1. Teopus: 3akon Ilackans. CooOmatromuecs cocynbl. [Ipaxkmuxa: PaBHOBeCHE )XUIKOCTH B
COOOMIAIOIITUXCS COCYAaX, YCTPOHUCTBO U AeicTBUE (hOHTaHA, ICUCTBHUE JIUBEPA U TTUTIETKH.

4.2. Teopus: Atmocdepnoe nasnenue 3emian. Bo3ayx padoraet. MiccrienoBanus MOPCKHUX TITyOHH.
Ilpaxmuxa: CnaBnvBaHue XeCTIHOW OaHKU CUIIONM aTMOC(HEPHOTo AaBJIEHUs, YCTPONUCTBO U IEWCTBHE MAHOMETPOB
AKHUJKOCTHOTO U METAJNTUYECKOTO.

4.3.Teopus: ApxumenoBa cuja U KUThl. ApXUMeJ o IIaBaHuu Tei. [lpakmuxa: JIleMoHCTpanus nqeicTBus

apXHMCHOBOﬁ CHJIbI, ITJIaBaHHC KapTO(I)CJ'II/IHBI BHYTpPHU paCTBOpa COJIH, yCTpOﬁCTBO U NPpUMCHCHUC apCOMCTPOB.



4.4. Ypox - urpa «lloitmaii peiOKy».

V Pa3znen «PabdoTa 1 MOIIHOCTH. JHEPrus»

( 6 yacoB: TeopeTHUecKHe 3aHATHSA- 3 Yaca, MPaAKTHYECKHEe 3aHATHSA- 3 yaca)

5.1. Teopus: Ilpocteie MexaHnu3Mbl. CuiibHee camoro ce0si. /lpakmuxa: PaBHOBecHe CHII Ha pblyare,
MIPUMEHEHHE 3aKOHA PABHOBECHS pblyara K OJIOKY.

5.2. Teopus: Kak yctpauBanuch uyneca? Mexanuka 1iBetka. /lpakmuka. Ilepexoa moTeHIMaaIbHON YSHEPTUU B
KMHETUYECKYIO U 00paTHO

5.3.Teopus: Beunsrit npurarens. I 9C. [lpakmuxa: JleficTBue BOASHON TYypOUHBI.

VI Pa3nen 3akjI109UTe/IbHOE 3aHATHE.

(1 yac: TeopeTnyeckoe 3aHATHE-1 Yac)

[NonBenenue nuroros paboTsl 3a roj. llIkonbHas HayYHO-TIPAKTUYECKass KOH(EPEHIINS.

I[NEPEYEHb
OBOPYIOBAHMSL, PACXOAHBIX MATEPUAJIOB, CPEACTB OBYYEHMA 1 BOCHIUTAHVS VI HIEHTPOB
OBPA30BAHUA ECTECTBEHHO-HAYYHOMU U TEXHOJIOTUYECKOU HAITPABJIEHHOCTEU «TOYKA
POCTA
® [ludposas maboparopus
1o ¢pu3uke (yueHHIECKast)

® HabGop OI'D/EID
(pusuka)

® (OO6opynoBaHHe ISl JEMOHCTPALIMOHHBIX OIBITOB
® HoytoOyk
® KOMIUIEKT MOCYIbl U

o0opymoBaHUS IS
YYEHUYECKHX OIBITOB
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