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PaGouast mporpamma BHEYpOUHOU AESITEIBHOCTH IS S — X KJIacCOB «DU3NUECKHI KaJICHI0CKOI »
MBOY OOUI Ne68 r.KupoBa cocraBieHa Ha OCHOBE HOPMaTUBHBIX JOKYMEHTOB:

1. ®enepanbubiii 3akoH oT 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccutickoit deneparum» (¢ u3M. u 1o1., BCTyI. B cuiy ¢ 01.09.2020).

2. Tlacnopt HammoHanbHOTO MpoekTa «O0pazoBanue» (yTB. mpe3uguymom Coeta npu [Ipesunente
P® 1o cTrparernueckoMy pa3BUTHIO U HallMOHAJIBHBIM ITPOEKTaM, IPOTOKOJ OT 24.12.2018 Ne 16).

3. TocymapctBennass mnporpamma Poccuiickoit ®enepanu «Pa3Butne oOpazoBaHus» (YTB.
[Toctanosnenuem IpaButensctBa PO o1 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepKaeHUN
rOCyJapCcTBEHHON  mporpammbl  Poccuiickoit ~ @enmepanmu  «Pa3ButHe  oOpa3oBaHUs».  —

4. depmepanbHBIi TOCYIapCTBEHHBIM 00Pa30BaTENbHBIM CTAHAAPT OCHOBHOTO OOIIET0 00pa3oBaHMs
(yTB. mpuka3zom MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @eaepannu ot 17.12.2010 Ne 1897)

5. OcHoOBHO# 00pa30BaTENLHON MPOTrPAMMBI OCHOBHOTO 00IIIEro 00pa3oBaHus
6. Meromuueckoro mocobusi C.B. JlozoBenko, T.A. Tpymmna «Peanuszamust oOpazoBaTeIbHBIX
MPOrpaMM €CTECTBEHHOHAYYHON M TEXHOJOTMYECKOW HANpaBICHHOCTEH MO (U3MKE C HCHOJIb30BaHUEM
obopynoBanus nentpa «Touka poctan», Mockga, 2021.
Crpykrypa palodeii mnporpaMMbl BHEYPOYHOH [eSITEIBHOCTH A S5 — X KJIacCOB

«DU3HYECKHI KAJIeHA0CKOI» BKJIKYAET TPU pa3jaeJia:

l. Pe3ynbTaThl OCBOEHHUSI Kypca BHEYPOUHOH JEATEILHOCTH
2. ConeprkaHue Kypca BHEYPOUHOH NESITEIbHOCTH ¢ YKa3aHueM (popM opraHU3aIlii U BUIOB
JACATCIIBHOCTH.

3. Temarudeckoe IJIaHUPOBAHUE.



IIpakTHyeckass 3HAYMMOCTh Kypca BHEYPOUYHOH JeATEJIbHOCTH.

Hcxons U3 uen HEempepbIBHOCTH €CTECTBEHHO — HAyYHOro 0Opa3oBaHUS M OPUEHTHUPYICH Ha
CTPYKTYPY COAEpKaHUS IIKOJILHOTO 00y4YeHHs GU3HKe, TaHHBIM KypC MO3BOJISET peaan30BaTh IPUHIIUIL
pa3BUBAIONIETO OOYYEHHMsS HAa OCHOBE CHCTEMHO — JESTEIbHOCTHOTO MOAXO0/d, KOTOPBIA MO3BOJISIET
peann30BaTh pa3BUTHE JMYHOCTH yJalllerocsi HA OCHOBE OCBOCHMS YHHBEPCAIBHBIX YUEOHBIX JCHCTBHIA,
nmo3HaHusi U ocBoeHUs: mupa. OOpa3oBaTenbHas ACSITEIBHOCTh U y4e€OHOE COTPYJHHUYECTBO B XOJE
U3YYEHHUSI Kypca CIYXHUT JOCTHKEHUIO IIeJIel TMYHOCTHOTO U COLMAIbHOTO pa3BUTHA oOyyaromuxcs. B
X0/JIe ero U3y4eHHs] OHU BOBJIEKAIOTCS BO BCE 3TAIbl HAYYHOT'O MTO3HAHUS: OT HAOJIO/IEHUS IBJICHUH U UX
SMIMPUUYECKOTO HCCIECOBAHMS, [O BBIABMKEHUS TUIOTE3 U OKCIEPUMEHTAIBHOW IPOBEPKU
TEOPETUYECKHX BBIBOAOB. M3ydeHue Kypca MposiBISATh HHTepec K ¢usuke yxe ¢ 5 kiacca. Kype
3HAKOMUT Y4YalIUXCs C MHOTOYUCIIEHHBIMH SIBICHUSIMH (U3UKH 4Yepe3 HaONoJIeHUs, SKCIEPUMEHTHI,
UTPOBBIE CUTYALIUU.

Oco0eHHOCTH BO3PACTHOI rPyNNbI 00y4YaI0NINXCs, HA KOTOPBIX OPHEHTHPOBAHA MPOrpaMma:

O6yuarommecs 5 — x kimaccoB MBOYOOII Ne 68 r.Kuposa

Y nereit B Bospacte 11 — 12 gjer d¢opMupyercss OCMBICICHHOE, IIeJICHANPaBICHHOE,
aHAIM3HUPYIOIIEe BOCIPHUATHE OKpYyXkKaromero mupa. Kypc BHEYpOUHOH IEATENBHOCTH MO (DHU3HKE
«Du3HUeCKUN KaIeHOCKOI» CO3MIaeT y JeTel MpeCTaBlIeHne 0 HAYYHOU KapTHHE MHUpa, HOpMUPYET
MHTEPEC K TEXHUKE, Pa3BUBAET TBOPUYECKUE CIIOCOOHOCTH, TOTOBUT K MPOJIOJIKEHHUIO U3YUEHUS (PUBHKH.
SBisisicb OCHOBOM Hay4yHO — TEXHHYECKOTO Iporpecca, (HU3MKa IMOKa3bIBAET T'yMaHHUCTUYECKYIO
CYUTHOCTh HAyYHBIX MO3HAHWM, MOMYEPKUBACT WX HPABCTBEHHYIO IIEHHOCTH, (POPMHpYET TBOpUYECKUE
CIIOCOOHOCTH yYaIllMXCs, UX MHPOBO33PEHHUE, T.€. CIOCOOCTBYET BOCHHTAHHUIO BBHICOKOHPABCTBEHHOU
JUYHOCTH, YTO SIBJSIETCSI OCHOBHOM 11€JIbI0 00YUEHHUS U MOKET OBITh IOCTUTHYTO TOJILKO MPHU YCIOBUH,
ecJu B Tiporiecce 00yueHus Oynet chopMupoBaH HHTEPEC K 3HAHUSIM.

IIpuopurerHbie GopMBbI U MEeTObI PAGOTHI ¢ 00YYAIOIIIMMMCS

e DBpuCcTHYECKas Oecena,

e UnauBunyanbHas v rpynmnoBas pabora;

e [[nanupoBaHue 1 NMPOBEIACHUE UCCIETOBATEIHCKOTO AIKCIIEPUMEHTA;

e CamocToATeNbHBIN COOp JaHHBIX JUIS pEIICHUs IPAaKTUUECKUX 3a/1a4;

e AHaNu3 U OLIEHKA MOJIYYEHHBIX PE3yIbTaTOB.

IIpakTn4yeckmne 3aHATHS:

. 3aHUMAaTEIbHBIE ONBITHI,

. MMO3HABATEJIbHBIEC UTPHI;

o BBIITOJITHCHHUEC TBOPYCCKUX 3aﬂaHHﬁ;



. paboTa ¢ JOTMOTHUTEIBLHOMN JINTEPATYPOH.
@opMbl MOABEIEHNSI HTOTOB PeaTu3aliuu NPorpaMMmbl:
HroroBoe 3ausitue — «B Mupe siBneHuni» (00pa3oBaTeIbHOC HHTETPUPOBAHHOE COOBITHE).

Cpok peanu3zanuu nporpammsl — 1 rog

1. Pe3yJbTaThl 0CBOEHHSI KypCca BHEYPOUHOM eATEJIbHOCTH

O0wmas nejib Kypca BHEYPOUHOI 1esiTeIbHOCTH: B SIPKOIl U yBIIEKaTeIbHOU (OpME PACIIUPSThH
U YIITYOJNSTh 3HAHUS, TIOTyYEHHBIE YUAIIMMUCS HA YPOKax; MOKa3aTh CIOJIb30BAHNE 3HAHUH B ITPAKTHKE,
B )KU3HU; Pa3ABUHYTh I'PAaHUIIbl YUEOHHKA, 3aKeUb YYalIUXCs CTPEMIICHUEM KaK MOKHO OOJIbIle y3HATh,
MOHSTH; PACKPBITh MEpe]l yJalluMUCS COJIep>KaHNUEe U KPacoTy (PU3UKU KaK HAYKH.

esan 1 321244 Kypca BHEYPOUHOM 1eATeIbHOCTH:

Henu u3yyenus npeamera

N3yuenne ¢u3uKyd Ha CTYNEHHW OCHOBHOTO 00IIero oOpa3oBaHMS HAMPAaBICHO HA JOCTHKCHHE
CIEAYIONIUX LeJei:

— OCBOCHHME 3HAHMM O MEXAHWYECKUX SIBJICHUSX, BEJIMYMHAX, XapPaKTEPU3YIOIIUX 3TH SBIICHUS,
3aKOHAaX, KOTOPBIM OHU MOJYUHSIOTCS, METOJaX HAyYHOTO MMO3HAHUS MIPUPOALI U (OPMUPOBAHKE
Ha 3TOW OCHOBE MPEACTABICHHH 0 (PU3NIESCKOIN KapTHHE MUPAa;

— OBJIAJICHUE YMEHUSMHU IPOBOJUTH HAONIOIEHHS MPUPOIHBIX SBICHUH, OMUCHIBATh U 0000IIATH
pe3ynbTaThl HAOMIOACHUN, HCIOJB30BaTh IMPOCThIE HW3MEpPUTENbHbIE NMPUOOPHI NS U3Yy4eHUs
(bu3nYecKux SBJICHUH, MPEACTABIATh PE3yIbTaThl HAOIIOJCHUM MM MU3MEPEHHH C MOMOIIbIO
Tabnmul, rpauKoB M BBIABIATH HAa OSTOW OCHOBE OCOOBIE 3aKOHOMEPHOCTH, HPHUMEHSThH
MOJyYeHHbIE  3HAHUS AN OOBACHEHHMS  Pa3HOOOpPA3HbIX IPHPOJIHBIX  SIBJICHUH H
MPOLIECCOB, MPUHIUIOB JCHCTBHS Ba)XHEHIIMX TEXHUYECKUX YCTPOMCTB, IJIsl peIleHUs
(bU3UYeCKUX 3a1a4,

— pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, HHTEIJICKTYyaJbHBIX W TBOPUYECKHUX CIIOCOOHOCTEH,
CaMOCTOSITENILHOCTH B TNPHOOPETEHUM HOBBIX 3HAHWM, NMpH pelieHuHd (PU3MUECKUX 3aaad U
BBITIOJTHEHUHM OSKCIIEPUMEHTAJBHBIX HCCIEAOBAaHUNH C HCIOJIb30BAaHHEM HH(POPMAIIMOHHBIX
TEXHOJIOTHIA;

— BOCMHTaHUE YOEXKIEHHOCTH B BO3MOXXKHOCTH IMO3HAHUS 3aKOHOB HMPUPOJBI, B HEOOXOJMMOCTH
pa3yMHOI'O HCIIOJI30BAHMS JOCTH)KEHUN HAyKM W TEXHOJIOTMH [UIsl JajbHEHIIEro pa3BUTHS
YeJI0BEYEeCKOro O0IIeCTBa, YBaXEHHS K TBOPLIAM HAyKU U TEXHUKHU, OTHOIICHUS K PU3UKE KaK K
AJIEMEHTY 00IIEUEeI0BEUECKOI KYIbTYpHI;

— HCNOJb30BAaHUE IIOJYYEHHBIX 3HAaHMM M YMEHMHM [ pelleHHus NpPaKTUYECKUX 3ajad
MOBCEHEBHON  kKM3HM, oOecrieueHHst O€30MaCHOCTH CBOGM  JKHM3HM, PalMOHAIHLHOTO

WCIIOJIb30BAaHUS U OXPAHbI OKPYKAOLIEN CPEIbI.



Hcxons w3 0OmUX TMOJIOKEHUH KOHUENIMH (u3nuecKkoro o0pa3oBaHus, JaHHBIH Kypc
BHEYPOYHOH J1eATeNbHOCTH NMPU3BaH peIliaTh CIeIyIOIUe 3adaYun:

— €03/aTh YCJIOBHS Ui (POPMHUPOBAHHUS JIOTHYECKOTO U aOCTPAKTHOTO MBIIIJICHHS y IIKOJIbHUKOB
KaK OCHOBBI UX JaibHeHero 3¢ (hekTuBHOro 00yueHus;

— cdopmupoBaTh HaOOP HEOOXOIUMBIX JJIs AANbHEHIIIEro 00ydeHUs TPEIMETHBIX 1 00IIey4eOHBIX
YMEHUI Ha OCHOBE PELICHHsI KaK MPEeIMETHBIX, TAK U MHTETPUPOBAHHBIX KHU3HEHHBIX 337a4;

— o0ecneunTh MPOYHOE W CO3HATENBHOE OBJIAJCHHE CHUCTEMOW (PU3MUECKUX 3HAHUN U yYMEHHIA,
HEOOXOAUMBIX JUIsI MPUMEHEHHs B MPAKTUYECKOH NEATENBbHOCTH, Ui H3YyYCHHUS CMEKHBIX
OUCHUIUIMH, [ TPOAOJDKEHUs o0pa3oBaHMs; OOECHEeUUTh HWHTEIJICKTYaJbHOE pa3BUTHE,
copMHpOBaTh KauyeCTBAa MBIIIICHHUS, XapaKTepHble Il (U3MUECKOW JeSITEeIbHOCTH U
HE0O0XO0IUMBIE IS IIOJTHOLIEHHOH )KU3HU B OOILECTBE;

— chopMupoBaTh npeacTaBieHue 00 uaesx u Meronax GpU3mMky, o Gpusnke Kak Gopme onucaHus u
METO/Ie TO3HAHUS OKPYKAIOIIEr0 MHUPA;

— cdopMupoBaTh MpeAcTaBIeHUE 0 PUINKE KAK YaCTH OOIIEUeTIOBEUECKON KyIbTYphl, TOHUMaHUE
3HAYUMOCTH (PU3UKH JI71s1 OOIIIECTBEHHOTO MPOTPecca;

— c(hopMupoBaTh YCTOHUMBBIN MHTEpec K (pu3uke Ha ocHOBE AU HepeHInPOBAHHOTO MOAX0/a K
yUaIMMCS;

— BBISIBUTH M Pa3BUTh TBOPYECKHE CIIOCOOHOCTH Ha OCHOBE 3a/laHUil, HOCSIIMX HECTAaHAAPTHBIMH,
3aHUMATEJIbHBIN XapaKTep.

O6miee 3HaueHUE (PU3HMKHU, KAK COCTAaBHOM YacTHU 00IIero oOpa3oBaHUsI COCTOMT B TOM, YTO OHA
BOOPY)KA€T IIKOJIBHUKA HAYYHBIM METOJIOM TO3HAHUS, MO3BOJISIONUINM MOTy4aTh OOBEKTHUBHBIC 3HAHUS
00 okpyxaromeM Mupe. Tak cerogHsi 3KCHEPUMEHT SIBISETCS UCTOYHUKOM 3HAHMM U KpUTEpUEM HUX
UCTUHHOCTU B Hayke. KoHIenuus coBpeMEHHOro oOpa3oBaHMsI MOJApa3yMeBaeT, YTO B Yy4eOHOM
HKCIIEPUMEHTE BEAYILYIO pOJIb JIOJDKEH 3aHATh CaMOCTOSTENbHBIA HCCIIEeOBAaTeNIbCKUM yUECHUUECKUA
skcnepuMeHT. COBpeMEeHHbIE IKCIIEPUMEHTAIbHBIE UCCIIE0BAaHUS N0 (PU3HKE yXKe TPYJHO MPEICTABUTH
0e3 HCIOJIb30BaHUs HE TOJBKO AaHAIOTOBBIX, HO UM LU(POBBIX HU3MEPUTENBHBIX NpubopoB. B dexe-
paJIbHOM TOCYAApCTBEHHOM O00pa30BaTEJIbHOM CTaHAapTe yKa3aHO, YTO OJHUM U3 YHHBEPCATbHBIX
y4eOHBIX JEHCTBHM, NMpPUOOpPETaeMbIX YYaIUMUCS, AOKHO CTaThb YMEHHUE «IIPOBENEHHUS OIBITOB,
MPOCTHIX HKCHEPUMEHTAIBHBIX HCCICIOBAHUMN, MPSIMBIX M KOCBEHHBIX M3MEPEHHUI C HMCIIOJIb30BAaHHEM
aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

OOyueHne ocymiecTBIsIETCs MpU mojuepxkke LleHTpa oOpa3oBaHUsS €CTECTBEHHO — HAy4YHOM
HampaBlieHHOCTH «Todka pocTa», KOTOPBIM CO3/JaH IUIS Pa3BUTHA y OOYYarOIIMXCS €CTECTBEHHO —
HAay4YHOH, MaTeMaTH4eCKoH, WH(POPMAIMOHHON TI'PaMOTHOCTH, (OPMUPOBAHUS KPUTHUYECKOTO U
KpPEaTHBHOTO MBIIIJICHUSI, COBEPIICHCTBOBAHMUS HABBHIKOB E€CTECTBEHHO-HAyYHOW HANpPaBJICHHOCTH, a

TaK)Ke JJI MPaKTUUYEeCKON 0TpaboTKU yueOHOro MaTepuaia 1no yuebHomy npeamery «Ousnkay.



Yuawuecs oonscnvl sname:
— CTpOEHHE BEUIeCTBa, pa3inuHble (hru3nuecKue Npudophl U TOUHOCTh UX U3MEPEHUS;
— IIPUPOLY CUIBI TSKECTH, CUIIBI YIIPYTOCTH, CUJIBI TPEHUS, BECA TENA,
— OCHOBHBbIE (hM3MUECKHUE BEIMYMHBI M EAUHHIBI UX M3MEpeHus: paboTa, MOIIHOCTH,
SHEPrus, Macca, CKOPOCTb.
Yuawueca oonsicnvt ymemsn:
— O0OBSACHATH OIpeiesICHUE LEHBI AeNIeHUs IKaJbl (PU3HUUECKOro U3MEpUTEIHLHOr0 Tpudopa,
OTIpEeAEIATh MOTPELIHOCTh U3MEPEHUS TPUOopa;
— 3aIHUCHIBATh U OOBACHATH (PU3NUYECKHE 3aKOHBI, (POPMYJIIBI M Pa3MEPHOCTH Pa3IMYHBIX
(hUBUYECKUX BEIMYNH,
— MPOBOAUTH UCCICAOBAHUS 11O TECMC YPOKA U BLIIIOJIHATH PCHICHUC 3a/1aY.
JInuHOCTHBIE, MeTAaNPeIMETHbIE Pe3yJIbTATHI 0CBOEHHS MPOTrPaMMbI Kypca BHEYPOUHOi
JeATeJbHOCTH «PHu3nueckuil KajaeigoCKoIm.
JInyHOCTHBIE pe3y/bTaThl:
OO0yJarmuiicss TOJYYUT BO3MOXKHOCTD JUIsl (POPMHUPOBAHUS CICAYIONTUX JTUYHOCTHBIX pe-
3yJbTaTOB:
— pa3BUTHE MTO3HABATEIHLHBIX MHTEPECOB, MHTEILIEKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
— yOeXKAEHHOCTh B BO3MOXXHOCTH TIO3HAHMSI TPHUPOJABI, B HEOOXOJUMOCTH Pa3yMHOTO HC-
MOJB30BaHUS JOCTHMKEHUM HAayKM W TEXHOJOTHH Uil JaJbHEUMIIEro pa3BUTHUS YEIOBEUYECKOIO
oOmecTBa, yBaX€HHE K TBOpIlAaM HAayKM W TEXHUKH, OTHOIICHHE K (U3MKE KaK K DJIEMEHTY
00I11eueI0BeYeCKON KYJIbTYPHI;
— CaMOCTOSITEIBHOCTh B IPUOOPETEHNHN HOBBIX 3HAHUH U MTPAKTUICCKIX YMEHHIA,
— TOTOBHOCTb K BBIOOPY JKU3HEHHOT'O ITyTH B COOTBETCTBUH C COOCTBEHHBIMH HHTEPECAMH H
BO3MOKHOCTSIMU;
— MOTHBAIM 00pa30BaTEIbHON ACSITEILHOCTH HA OCHOBE JUYHOCTHO OPHUEHTHUPOBAHHOTO
IIOAX0Aa;
— dbopMupOBaHKE IICHHOCTHOTO OTHOIIEHUS APYT K APYTY, K YUUTEIIO, K aBTOPAM OTKPBITHI U
M300peTeHnH, K pe3yabTaTaM 00ydeHHUS.
Ilampuomuueckoe éocnumanue:
— MPOSIBIICHUE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHUCKON (PH3NUYECKON HAYKH,
— [IEHHOCTHOE OTHOIIICHHUE K IOCTHKEHUSAM POCCUICKUX yUEHBIX-(U3UKOB.

Fpa.m’daucxoe u 0yx03H0-Hpaecm3eHHOe eocnumanue:
— TOTOBHOCTL K AKTUBHOMY Y4YaCTHUIO B OGCy)K,Z[eHI/II/I OGH.IGCTBGHHO-BH&‘-II/IMBIX N 3THUYCCKHUX

po0JieM, CBA3aHHBIX C MPAKTHUYECKUM ITPUMEHEHUEM JOCTUKEHUN (PU3UKU;



— OCO3HAaHHE BAYKHOCTH MOPATbHO-3TUYECKUX MTPUHITUIIOB B ACITEILHOCTH YIEHOTO.
Acmemuueckoe 6ocnumanue:

— BOCTIPUATHE 3CTETUYECKHX KAa4ecTB (M3MUECKON HayKu: €€ TapMOHHYHOTO IOCTPOCHHSI,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanusn:

— OCO3HaHHE IIEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHUH, BAKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;

— pa3BUTHE HAYIHOH JTI0003HATENILHOCTH, HHTEPECA K UCCIICIOBATEIBLCKOM IEATETLHOCTH.
Dopmuposanue Kyabmypuvl 300p06bA U IMOYUOHATLHO20 O1A2ONOTYHUA:

— OCO3HaHHE IIEHHOCTH 0e30IacHOr0 00pasza XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BaXHOCTH IMpaBUJI 0€30MAaCHOTO MOBECHUS HA TPAHCIIOPTE, HA JOPOTaX, C SJIEKTPHUECKUM U TETIJIOBBIM
000py/IOBaHUEM B IOMAIIHUX YCIOBUSIX;

— c(hOpMUPOBAHHOCTH HaBbIKA peIIeKCUH, MPU3HAHKE CBOETO IIPaBa Ha OMIMOKY M TAKOTO e MpaBa
y IPYroro 4eoBeKa.

Tpyooeoe socnumanue:

— aKTUBHOE y4acTHE B PELIEHUU MPAKTUUYECKHX 3a7ay (B paMKaxX CeMbH, IIKOJBI, TOPOAa, Kpas)
TEXHOJIOTUYECKON U COLMAThHON HANPaBIEHHOCTH, TPEOYIONIUX B TOM YUCIIE U (PU3UUECKHUX 3HAHUI;

— MHTEpEC K MPAKTUUECKOMY U3YyUEHHUIO Mpodeccrii, CBI3aHHBIX C (PU3UKOM.

IKonozuueckoe ocnumanue:

— OpHUEHTAIMs Ha MPUMEHEeHHEe (GU3MUECKUX 3HAHUH JIJIs pelIeHus 3a/1a4 B 00JIaCTH OKpYy KaroIen
Cpelbl, TUTAHUPOBAHMSI IIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX TIOCTIEACTBUMA IS OKPYXKAIOIIEH CPEIbI;

— OCO3HaHHUE TTI00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U MyTel X PelIeHusI.

Aoanmayus odyuarouecoca K U3MeHAIUWUMCA YCA0GUAM COUYUATNbHOU U RPUPOOHOUL CPeObl:

— NOTPEOHOCTh BO B3aMMOACHCTBUM MPH BHIIOJHEHUH HCCIENOBAHUN U MPOEKTOB (PU3NUYECKOM
HAIMpPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSM JIPYTHX;

— MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IEATEIbHOCTS;

— NOoTpeOHOCTh B (GOPMHUPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie GOpMyIUpOBaTh UJIEU, TIOHATHUSA,
TUIOTE3bI O (PU3UUECKUX 00BEKTaX U SBICHUSIX;

— OCO3HaHUE AePHUITUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

— IUTAHUPOBAHKE CBOETO Pa3BUTHA B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

— CTpeMJICHHE aHAJIN3UPOBATh U BBISIBISATH B3aUMOCBSI3U MPUPO/IbL, O0IIECTBA U SKOHOMUKH, B TOM
YHClIe C UCTIONb30BaHNEM (PU3NUECKUX 3HAHUM;

— OIICHKA CBOUX JICHCTBUH C YUETOM BIHSIHHSI Ha OKPYKAIOIIYIO CPElY, BO3MOXKHBIX TTI00ATBHBIX
MOCJIEICTBH.

MertanpeamMeTHble pe3yJabTaThl:



OOy4Jaromuiicst MOJIy9UT BO3MOKHOCTH JUII (DOPMHUPOBAHMS CISAYIONINX METAIPEIMETHBIX
pE3yJIbTATOB:
— OBJIaJICHUE HABBIKAMHU CAMOCTOSITEIbHOTO MPUOOPETeHHs] HOBBIX 3HAHHUM, OpraHU3aluu
y4eOHOM AESITeNbHOCTH, TOCTAHOBKY IIeJIeH, TITAHUPOBAHUS, CAMOKOHTPOJISL M OLICHKH Pe3yJbTaTOB
CBOEH AEATENBbHOCTH, YMEHUSIMU TIPEABUACTH BO3MOXKHBIE pE3yJIbTaThl CBOUX JICHCTBUIA;
— NOHUMAaHHUE PA3NIUYUN MEXIYy HCXOAHBIMU (paKTaMHd M TUNOTE3aMH i UX OOBSCHEHUS,
TEOPETUYECKUMHU MOJCIISIMU M pealbHBIMU OOBEKTaMH, OBJAJCHHE YHHBEPCATbHBIMU YYEOHBIMHU
JNCUCTBUSIMU Ha MpPHUMEpPAx THMOTE3 JUI OOBSCHEHUS HM3BECTHBIX (DAKTOB M IKCHEPUMEHTAJIbHOU
MIPOBEPKH BBIJBUTAEMBIX TUIIOTE3, Pa3pabOTKU TEOPETUUECKIX MOJIETIEH MPOIIECCOB U SIBJICHHI;
— ¢dbopMupoBaHHe yMEHUN BOCHPUHUMATH, TepepadaThiBaTh U MPEIBSIBIATH MHGOPMALUIO B
CJIOBECHOM, 00pa3HOM, CUMBOJIMYECKON (hopMax, aHAIM3UPOBATH U NepepadaThIBaTh MOIYYCHHYIO
MH(OPMALIMIO B COOTBETCTBUU C IMOCTABJICHHBIMHU 33J]a4aMH, BBIACISITH OCHOBHOE COJEpKaHUE
MPOYUTAHHOTO TEKCTA, HAXOJAUTh B HEM OTBETHI Ha MOCTABJICHHBIEC BOMPOCHI U U3JIararh €ro;
— puoOpeTEeHNEe OIbITa CaMOCTOSITEILHOTO TMOWCKA, aHajlu3a U 0TOOpa WMHGOpMAIUU C HC-
MOJIb30BAHUEM DPA3JIMYHBIX MCTOYHHKOB W HOBBIX MH()OPMAIMOHHBIX TEXHOJOTHUW ISl PEIICHUS
MO3HABATEJBHBIX 33/1a4;
—  pa3BUTHE MOHOJOTHMYECKOW M JUAJIOTMYECKONW pedH, YMEHHS BbIpaKaTh CBOU MBICIH,
CIIOCOOHOCTH BBICTYIIIUBATh COOECEAHHNKA, IOHUMATh €T0 TOUKY 3pEHUS, IPU3HABATH IPABO APYTOTro
YeJloBeKa Ha THOE MHEHUE;
— OCBOEHHUE MPUEMOB JIEUCTBUI B HECTAHAAPTHBIX CUTYAIUSAX, OBJIAJICHUE 3BPUCTHUYECKUMU
METOJIaMU PELIEeHUs IPOoOIIeM;
— dbopMupoBaHHe YMEHUI pabOTaTh B TPYIIIE C BHIMOTHECHHEM PA3IUYHBIX COITUATBHBIX POJICH,
MPEJCTABIATh U OTCTAMBATH CBOW B3I M YOCKICHUS, BECTH TUCKYCCHIO.
PeryasituBubie YY /|

OO0yJarmuics MOTYyYUT BOZMOXKHOCTH JIJ1s1 (HOPMHUPOBAHUS CIAEAYIOMUX PETYIITHBHBIX Y Y /I
1. YMeHne caMOCTOSITETFHO ONPENeNiTh el 00y4eHHs, CTaBUTh U (OPMYIUPOBATH HOBBIC 3a7auul B
yuébe M TO3HABATEIBHOW MACATEIBHOCTH, pa3BUBAaTh MOTHUBBI M WHTEPECHl CBOCH IO3HABaTEILHOU
ACATCIIbHOCTH.

OO0VYarOIHUICI CMOMXKET:

— aHaAJTM3UPOBATh CYIIECTBYIOIINE U INITAHUPOBATH Oy1y1ue 00pa3oBaTelIbHbIEC pe3ybTaThl;
— UIEeHTU(HUIIPOBATH COOCTBEHHBIC TPOOJIEMBI U ONIPELISITh TIIaBHYIO TTPOOJIEMY;

— BBIJIBUTATh BEPCUH pelIeHUs Mpo0aeMbl, OpMYITHPOBATH TUIIOTE3bI, IPEABOCXUIIATH KOHEUHBIH

pe3yJIbTarT;



— CTAaBUTh IIEJIb JICITENBHOCTH Ha OCHOBE ONpENeNEHHON MpoOJeMbl W CYIIECTBYIOIIMX
BO3MOKHOCTEH;

— dopmynupoBaTh yueOHbIEC 3a/1a41 KaK IIaru JOCTHXKEHHI TOCTABICHHOM 1IENTU JIESITENbHOCTH;

— 00OCHOBBIBaTh I1I€JIEBbIE OPHEHTUPHI U MPUOPUTETHI CCHUIKAMM HA IICHHOCTH, YKa3blBas H
000CHOBBIBAS JIOTHYECKYIO ITOCIIEI0BATEILHOCTD IIIAaTr0B.

2. YMeHHe caMOCTOSITEIbHO IUIAHMPOBATh MYTH JAOCTH)KEHUS IIeJiel, B TOM YHCIe ajJbTepHATHBHEIE,
OCO3HAHHO BBHIOMpaTh Hanboee 3(h(HheKTUBHBIE CIIOCOOBI PEIIeHUsT yIeOHBIX 1 TO3HABATEIbHBIX 3a/1a4.

OOVYarOIIHNICI CMOXKET:

— ompenensaTh HeoOXxonuMoe(bie) NeUCTBHE(s])) B COOTBETCTBHHM C Y4eOHOW W TO3HABATEIbHOU
3aa4aMi U COCTABJIATH aJITOPUTM GFO(I/IX) BBITIOJIHCHHUA

— 000CHOBBIBATh U OCYIIECTBIITH BEIOOP Hanboiiee 3pPeKTUBHBIX CITOCOOOB pPEIICHHUS YIeOHBIX 1
IIO3HABaTCJIbHBIX 3a1a4,

—_— OHpe,Z[G.HHTb/HaXOI[I/ITB, B TOM YHUCIIC U3 MPCAJIOKCHHBIX BAPUAHTOB, YCJIOBUSA IJId BBIITOJIHCHUA
y4eOHOM 1 TTO3HABATEIILHON 3a/1a4;

— BBICTpaMBaTh >KU3HEHHbIE TUIAHBI HA KpaTKOCpouHoe Oynyiiee (3asBIsAThH LiEJIeBble OPUEHTHUPBI,
CTaBUTbh aACKBATHBIC UM 3aJla4 U Ipcajiaratb I[CﬁCTBHH, YKa3biBadg U OGOCHOBBIBEUI JIOTUYCCKYIO
MOCJIEI0BATEIBHOCTD IIaroB);

— BBIOMpaTh U3 NPEUIOKEHHBIX BAPHAHTOB M CaMOCTOSTENIIBHO HCKAaTh CPEACTBA/PEeCypChl s
pelIeHus 3a/1a4k/I0CTIKEHUS LENH;

— COCTAaBJIATH IUIaH PCIICHU A HpO6JIeMBI (BBIHOJ'IHGHI/IH IMMPOCKTA, MPOBCACHUA I/ICCJIGI[OBaHI/IH);

— OMNpeAeTATh MOTEHIIMABHBIC 3aTPYTHEHHUS IPU PELICHNN Y4eOHO! U MO3HABATEIbHOM 33/1a4H U
HaXOJUTh CPEACTBA IS UX YCTPAHEHUS;

— OIKUCHIBaTh CBOM OMBIT, OPOPMIISAS €ro A Iepeqadyud APYTUM JIIOASM B BUJE TEXHOJOTUHU
pellIeHrs MPaKTUYECKHUX 3a]1a4 ONPEeeNIEHHOTO Kilacca;

— IUIaHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUIyaJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

3. YMeHue COOTHOCUTH CBOU JEHUCTBUS C INIAHUPYEMBIMU PE3yIbTaTaMH, OCYIIECTBIISITh KOHTPOJIb CBOEH
NEeSTEIbHOCTH B TMPOLIECCE JIOCTIDKEHHUS pe3yabTaTa, OMPENeNiaTh CIOCOOBl JCWCTBHI B paMKax
MPEIJIOKEHHBIX YCIOBUM M TpeOOBaHMI, KOPPEKTHPOBATb CBOM JIEHCTBUS B COOTBETCTBUU C
W3MEHSIOIIENCS CUTYallue.

OO0VYaIOIIHUICI CMOMXKET:

— OIIPENENIATE COBMECTHO C IIE€AArOrOM U CBEPCTHUKAMU KPUTEPUU INIAHUPYEMBIX PE3YILTATOB U
KPUTEPHUH OIICHKH CBOCH yueOHOH JeATEIHHOCTH,
— CHCTEMaTH3UpOBaTh (B TOM YHCIIE BBIOMpPATh MPHOPUTETHBIC) KPUTEPUU IUIAHHUPYEMBIX

PE3YIbTATOB U OLICHKU cBoOeH JACATCIIBHOCTH,



— OoTOMpaTh MHCTPYMEHTHI JJISi OLIEHHWBAHUS CBOEH JESATENbHOCTH, OCYIIECTBISATH CAMOKOHTPOJIb
CBOCH JICSITEIBPHOCTH B paMKaX MPEJIOKEHHBIX YCIOBHI M TpeOOBaHUM;

— OLICHUBATL CBOIO JCATCIBHOCTb, APryMCHTUPYSA HNPUYHUHBI JOCTUIKCHHA WM OTCYTCTBUSA
IUTAHUPYEMOT'O pe3yibTaTa;

— HaXOJHUTh JOCTATOYHbIE CPEICTBA MJI BBHIMNOJHEHHUS Y4YeOHBIX ICHCTBHI B H3MEHSIOIIEHCS
CUTYaIlUU W/WIN IPU OTCYTCTBUU INIAHUPYEMOTO Pe3yNbTara;

— paboTas 1o cBoeMy IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIYIO JESATEIbHOCTh HA OCHOBE aHalln3a
M3MEHEHHMI CUTYallUU JJIS TIOJTy4EHUS 3alVIaHMPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3ynbTara;

— YCTaHABIIMBATh CBSI3b MEXAY MOJYYEHHBIMH XapaKTEPUCTUKAMHU MPOAYKTA U XapaKTEPUCTHUKAMHU
mnmponecca ACATCIBbHOCTH W IO 3aBCPHICHUU ACATCIBHOCTHU MNOpCjlaraTb U3MCHCHUC XaAPaAKTCPUCTHK
Iporecca Iiid HOJIYy4YEeHUs YIYUYIIEHHBIX XapaKTEPUCTUK IIPOJAYKTa;

—_— CBCPATH CBOU ,Z[GﬁCTBPIH C ICJIBIO U IIpU HGOGXOI[I/IMOCTI/I HCIIPABJIATH OH_II/I6KI/I CaAMOCTOATEIIBHO.
4. YMeHue OILICHHWBATh IMPABWJIBHOCTh BBIMOJHEHUS Y4eOHOW 3a1ay, COOCTBEHHBIE BO3MOXKHOCTH €€
peLeHus..

OO0VYaIOIIHUICI CMOMXKET:

— OTIpeAeNATh KPUTEPUH MTPABIIIBHOCTH (KOPPEKTHOCTH ) BHIITOJIHEHUS y4eOHOM 3a/1a4H;

— aHaTM3UPOBaTh U OOOCHOBBIBATH IMPHMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS IS
BBITIOJTHEHUS Y4eOHOM 3a/1auH;

— CBOGOI[HO II0JIb30BaThCA BblpaGOTaHHBIMI/I KpUTCPpUAMU OLCHKU U CAMOOILICHKH, UCXOOA U3 LCJIN
Y UMEIOIINXCS CPEJCTB, pa3iuyas pe3ysbTaT U ClocoObl JeHCTBUI;

— OLICHUBATDL IMPOAYKT cBoeil ACATCIIbHOCTH 110 3aJaHHBIM I/I/I/I.HI/I CaAMOCTOATECIIBHO OHpe,Zle.HéHHBIM
KpUTEPUSIM B COOTBETCTBUU C LIEIBIO JESTEbHOCTH;

— 000OCHOBBIBaTh JOCTM)KMMOCTH II€JIM BBIOpAaHHBIM CIIOCOOOM Ha OCHOBE OILIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

— ¢buKcHpoBaTh U aHAJTM3UPOBATH AMHAMUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIIbTATOB.

5. Bnamenwe OCHOBaMHM CaMOKOHTpPOJSI, CaMOOLICHKH, NPUHATHA PEIICHHWA W OCYIIECTBICHUSA
OCO3HAaHHOTO BbIOOpa B yUeOHOM U MO3HABATEIbHON JESTEbHOCTH.

OO0VYarOIHUICI CMOXKET:

— HaO0MI0IaTh U aHAIM3UPOBATh COOCTBEHHYIO y4e€OHYIO M TMO3HABaTENbHYIO JEATEIbHOCTh U
JeSTeNLHOCTD IPYTHX 00yUYaIoUXCcsl B MPOIIECCE B3AUMOIIPOBEPKU;

— COOTHOCUTH peajbHble M IUIAHHPYEMbIe pe3yJbTaThl WHAUBHIYabHON 00pa3zoBaTelbHOMN

ACATCIBbHOCTH U ACIaTh BBIBOAHI,

— NPUHUMATD PElICHUE B yUeOHOM CUTYyalluy U HECTU 32 HETO OTBETCTBEHHOCTH;



— CaMOCTOSITENIBHO OINpPENEeNATh MPUYMHBI CBOETO YCIEXa MM HEyCleXa M HaXOAUTh CIIOCOObI
BBIXOZIA U3 CUTyalluH HEYCIIeXa,;
— PETPOCHEKTUBHO OIPEEIIATh, KaKue JSHCTBUS MO PEUICHNUI0 YUeOHOH 3a/1a4M WM TapaMeTphl
ATHUX JEHCTBHI MPUBEIH K MOTYYCHHUIO UMEIOIIETOCs MPOIyKTa yueOHOM NesITeIbHOCTH;
ITo3naBaTtenbHbie YY /|

OOyuarouuiics MOITY4YUT BOSMOXKHOCTD JJIs1 (POPMUPOBAHUS CIIEIYIOUINX MTO3HABATENbHBIX Y Y /1.
1. YMeHue onpeaensaTh NOHATHUS, CO34aBaTh 0000IEHHs, yCTaHABINBATh aHAJIOTUH, KJIAaCCU(DPULIUPOBATh,
CaMOCTOSITENIbHO BBIOMpPATh OCHOBAHUS W KPUTEPUU JAJS KJIACCH(PHKALUM, YCTaHABIMBATH MPUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH JJOTMUECKOE PACCYKIECHUE, YMO3AKIIOUeHNE (MHAYKTUBHOE, A€ TyKTUBHOE,
10 QHAJIOTUH) U JI€1aTh BBIBOJBI.

OOVYarOIIHNICI CMOKET:

— noa0upaTh CIOBa, COMOAYMHEHHBIE KJIIOUYEBOMY CJIOBY, OMNpPEICISAIOUINE €ro MPU3HAKU H
CBOMCTBA;

— BBICTPAMBATh JIOTHYECKYIO IIENOYKY, COCTOSIIYIO U3 KIIFOUYEBOTO CJIOBA M COMOJYNHEHHBIX EMY
CIIOB;

— BBIJICJIATh OOIIUI MPU3HAK ABYX WJIM HECKOJBKHX NPEJIMETOB, MJIH SBICHUNA U OOBSCHATH UX
CXOJICTBO;

— O0BEANHATH TPEIMETHl W SBICHHS B TPYNIBl IO ONPENeNEHHBIM IpHU3HAKaM, CPaBHUBATH,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SABICHUS;

— BBIZICTIATH SIBIICHHUE U3 OOIIETo psijia APYTHX SIBJICHUM;

— OTIpeNeNiATh OOCTOSTENbCTBA, KOTOpBIE MPENUISCTBOBAIM BO3HUKHOBEHHUIO CBSI3U MEXKIY
SBJICHUSIMH, U3 3TUX OOCTOSATEIBCTB BBHIACIATH ONPEACIAIONINE, CIIOCOOHBIE OBITH MPUYMHON JAHHOTO
SIBIICHUSI, BBISABIISITH IPUUMHBI U CIICICTBUS SIBIICHUIA;

— CTPOUTH PACCYXKICHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHUSM U OT YaCTHBIX SIBICHUN
K OOIIMM 3aKOHOMEPHOCTSM;

— CTPOUTH PacCyKACHHE Ha OCHOBE CPAaBHEHUS NMPEAMETOB U SBJICHUH, BBLACISAS IIPH 3TOM 00IIHe
NPU3HAKY;

— M3J1araTh MOJY4YEeHHYIO HH(OPMALIUIO, HHTEPIPETHPYS €€ B KOHTEKCTE PeIIacMoil 3a/1a4u;

— CaMOCTOSITENIFHO YKa3blBaTh Ha MH(OPMAIMIO, HYXAAOLIYIOCS B HpPOBEpKE, Npeasaratb H
MIPUMEHATH CIIOCO0 MPOBEPKU JOCTOBEPHOCTH MH(GOPMAITUH;

— BepOaIN30BaTh YMOLMOHAIBHOE BIICUATICHUE, OKa3aHHOE HAa HETO UICTOYHUKOM,;

— OOBSICHATD SIBIICHUSI, TIPOLIECCHI, CBSA3M M OTHOILICHMS, BBISBISIEMbIC B XOJI€ TIO3HABATEIBLHOW U
HCCIIEIOBATENBCKON NIEeATENIbHOCTU (IPUBOJIUTH OOBSICHEHHE C M3MEHEHHEM (HOPMBI MPEICTaBICHUS;

OOBSICHAITH, IETATM3UPYS UK 0000111as1; OOBSCHATH C 3aIaHHON TOYKH 3PEHUs);



BbIABJIATH W HA3bIBATH IMPUYKUHBI CO6BITI/I5[, SIBJICHHsS, B TOM YHCJIIC BO3MOJKHEIE/HanboJiee

BCPOATHBIC ITPHUYNHBI, BO3SMOXHBIC IIOCICACTBUSA BaHaHHOﬁ IMPpUYUHBI, CAMOCTOATCIbHO OCYHICCTBJIIAA

HpI/I‘II/IHHO-CHe,Z[CTBeHHblﬁ aHaJInu3,

ACJIaTh BBIBOJ Ha OCHOBC KPUTHUYCCKOI'O aHA/JIM3a pa3HbIX TOYCK 3PCHUA, MOATBECPIKIAATh BBIBOJ

COOCTBEHHOM apFYMeHTaHHGﬁ NI CaMOCTOSATCIIbHO IMOJTYYCHHBIMHA JaHHBIMHU.

2. YMeHue CO3aBaTb, IPUMCHATH U HpeO6paBOBBIBaTB 3HAaKU U CUMBOJIbI, MOJACIIN U CXCMBbI IJId pCHICHUS

y‘lC6HBIX " IO3HABATCJIbHBIX 3aJ1a4.

OO0VYaIOIIHUICI CMOMXKET:

0003Ha4YaTh CUMBOJIOM 1 3HAKOM IPEeIMET U/UIIN SBJICHUE;

OTIpEeEIATh JIOTUYECKHE CBSI3U MEXIY MpeIMeTaMu W/WIK SBICHUSIMH, 0003Ha4YaTh JaHHBIC
JIOTHUYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

co3/71aBaTh aOCTPAKTHBIN WK pealbHBIN 00pa3 mpeIMeTa U/ Wid SBJICHUS;

CTPOUTH MOJICIIb/CXEMY Ha OCHOBE yCIIOBUH 3314l U/WJIH CTIoco0a €€ peleHus;

co3/iaBaTh BepOajbHBIC, BEIIECTBEHHBIE W HMH(DOPMAIMOHHBIE MOJIETH C BBIJCICHUEM CY-
IIECTBEHHBIX XapaKTEpUCTUK OOBEKTa [JIsl OlpeneieHus] crmocoda pelleHus 3anadd B CO-
OTBETCTBUU C CUTYaIIUEH;

MpeoOpa3oBbIBaTh MOJENIU C LENbI0 BBISBICHHUS OOLIMX 3aKOHOB, OMPEENSIONINX JaHHYIO
MPEeIMETHYIO 00J1acTh;

MEPEBOANTHL CIIOXKHYIO IO COCTaBy (MHOTOACMEKTHYI0) HHGPOPMAIHI0 U3 TrpadUyecKoro Wiu
(dhopMann30BaHHOTO (CUMBOJILHOTO) MPEACTABICHUS B TEKCTOBOE M HA00OPOT;

CTPOUTH CXEMY, allTOPUTM JEWUCTBHUSA, UCIPABIATH WM BOCCTaHABIMBATh HEU3BECTHBIN paHee
QJIITOPUTM Ha OCHOBE MMEIOIIETOCS 3HaHUsI 00 00BEKTE, K KOTOPOMY MIPUMEHSIETCSI allTOPHUTM;
CTPOMTH J1I0KA3aTEIbCTBO: IPSIMOE, KOCBEHHOE, OT MMPOTUBHOIO;

aHATM3UPOBATH/peIIEKCUPOBATh ONBIT pa3pabOTKM W pealu3alud  Y4eOHOro TPOEKTa,
uccaeaoBaHusl (TEOPETHUECKOr0, IMIUPHUYECKOTO) HAa OCHOBE MPEIJIOKEHHOW MPOOJIEMHON

CUTYaIliH, IOCTaBJICHHON 1IeJIM W/WIK 3aJJaHHBIX KPUTEPUEB OLIEHKH MIPOIYKTa/pe3ybTara.

3. CMBICIIOBOE YTEHHE.

OOVYarOIIHNICI CMOKET:

HaXOJUTh B TEKCTE TpeOyeMyIo HHPOpPMALHIO (B COOTBETCTBUU C IIENISIMHU CBOCH JEATEILHOCTN);

OPHUEHTHUPOBATHCS B COLAEPKAHUM TEKCTA, IOHUMATh LIEJIOCTHBIN CMBICI TEKCTA, CTPYKTYPUPOBATH

YCTaHABIIMBATh B3aUMOCBSI3b OITMCAHHBIX B TEKCTE COOBITHIA, SIBJICHHI, TIPOIIECCOB;
pE3IOMUPOBATH IIaBHYIO HJICIO TEKCTA;

KPUTHYECKH OLICHUBATh COJIep KaHue U (PopMy TeKcTa.



4. ®opMUPOBAHHE U PA3BUTHE IKOJIOIMUECKOTIO MBILIUIEHUS, YMEHUE IIPUMEHSATD €T0 B I03HABATEIbHOM,
KOMMYHHUKaTHBHOH, COIIMATIBHOM NMPaKTHKE U TPOPECCHOHATHLHON OPUEHTAIUH.

OOVYAIOIIHNIACI CMOKET:

— OIPEACIIATh CBOE OTHOLICHHUE K IPUPOIHOM CpelE;

— aHAJIM3UPOBATh BIMSHHUE KOJIOTMYECKUX (PaKTOPOB HA Cpely OOUTaHMsI AKUBBIX OPraHU3MOB;

— IIPOBOAMTH IPUYUHHBIN U BEPOATHOCTHBIN aHATIN3 DKOJIOTUYECKUX CUTYALAN;

— IPOTHO3UPOBATh U3MEHEHUs CUTyallUu NPH CMEHE JEWCTBUSA OAHOTO (pakTopa Ha AEHCTBHUE
npyroro ¢akTopa;

— pacpoCTpaHATh 3KOJOTMYECKUE 3HAHMS M y4yacTBOBATh B IPAKTUYECKHUX JA€jax MO 3allluTe
OKpY>Kalollen Cpelibl;

— BBIpa)KaTh CBOE OTHOLICHUE K IPUPOJE Yepe3 PUCYHKH, COUMHEHHS, MOJIEIH, TPOEKTHBIE PaOOTHI.
5. PasBuTHe MOTMBaLMM K OBJIQJCHUIO KYJIbTYpOM aKTHMBHOI'O MCIIOJb30BAHMS CIIOBApEH U JPYTUX
ITIOMCKOBBIX CUCTEM.

OOVYarOIIHNICI CMOKET:

— OTIpeEIATh HEOOXOAMMBIE KITFOUEBHIE MOMCKOBBIE CIIOBA U 3aIPOCHI;

— OCYILECTBJISATh B3aUMOJICICTBHUE C AJIEKTPOHHBIMU ITOMCKOBBIMU CUCTEMAaMHU, CIIOBAPSMU;

— dbopMUPOBAaTh MHOKECTBEHHYIO BBIOOPKY M3 IMOMCKOBBIX MCTOYHHKOB ISl OOBEKTHBHU3AIIUU
pe3yJIbTaTOB MTOUCKA;

— COOTHOCHUTD ITOJTYYEHHBIE PE3YJIbTATHI IOUCKA CO CBOEH ACSTEIBHOCTHIO.

KommyHnukaruublie YY/]

1. YMeHue opraHu3oBbIBaTh Y4eOHOE COTPYIHUYECTBO M COBMECTHYIO NIEATEIBHOCTh C yYUTEIEM W
CBEpCTHHKAMH, paboTaTh WHAWBHIYATbHO W B TPYIMIE: HAXOIUTh OOIIEe pelIeHWe W pa3periarh
KOH(IIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMI U y4€Ta HHTEPECOB; POPMYTUPOBAThH, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHUE.

OO0VYaIOIIHUICI CMOMXKET:

— ONpENIEATh BO3MOXKHBIE POJIM B COBMECTHOM J1€ATEIbHOCTH;

— UTPATh ONPECTEHHYIO POJIh B COBMECTHOM JCSITEIILHOCTH,

— MIPUHUMATH MTO3UIIMIO COOECEHUKA, TOHUMAs TTO3UIIMIO APYTOTo, Pa3jInvaTh B €T0 peUr: MHCHHE
(TOUKy 3peHus), TOKa3aTeIbCTBO (APTryMEHTHI), (DaKThI; TUIIOTE3bI, aKCHOMBI, TCOPHH,

— OTIPENIEISATh CBOM JICUCTBHS WM JEHCTBUS TMapTHEPA, KOTOPHIE CIIOCOOCTBOBAIM WM TIpe-
MATCTBOBAIN MPOAYKTUBHON KOMMYHHKAIIUH,

— CTPOUTH MTO3UTUBHBIC OTHOIIEHUS B TIpoliecce yueOHOH U MO3HABATEILHOM I TEIILHOCTH,

— KOPPCKTHO U ApTYMCHTUPOBAHHO OTCTAMBATH CBOXO TOUKY 3PCHUS, B JTUCKYCCUU YMCTDH BbIABUI'ATH

KOHTpapryMeHThl, iepedpazupoBaTh CBOIO MBICIH (BJIaJIeHE MEXaHU3MOM 3KBUBAJICHTHBIX 3aMEH);



— KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IpHU3HABaTh OIIMOOYHOCTD
CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

— npeyiarath ajJbTepHATUBHOE PELICHNE B KOH(QIUKTHOM CUTYaIUH;

— BBIJICJIATH OOIIYIO TOUKY 3PEHUS B TUCKYCCHU;

—_— A0OroBapuBaThLCA O IMpaBUJIaX W BOIPOCAX IJid OGC}’)KI[GHI/ISI B COOTBETCTBHUHU C IOCTABJICHHOU
nepes rpymnion 3aiaduen;

— OpPraHU30BBIBATH y4eOHOE B3aUMOJICHCTBUE B TpyMIe (ONpeAensTh oOLue 1elu, pacupeIeisTh
pOJIH, TOTOBAPUBATHCS IPYT C APYTOM U T. 1.);

— YCTPaHATh B paMKax Juajora pa3pblBbl B KOMMYHHMKAIMM, OOYCJIOBJCHHbIE HEMOHWMaHU-
€M/HETIPUATHEM CO CTOPOHBI COOSCETHHKA 3a/1auH, (hOPMBI UJTH COJIEPIKAHUS AHAIIOTA.

2. YMeHne 0CO3HaHHO MCII0JIb30BaTh PCUYCBLIC CPCACTBA B COOTBETCTBUU C 3a;[aqef/'1 KOMMYHHKAaIUX 1JIsA
BBIPQKEHUSI CBOMX YYBCTB, MbICIEH M TNOTPeOHOCTEM M IUTAHUPOBAHMSI M PETYJSIUU CBOEH
JEATEIIbHOCTH; BJIAJICHUE YCTHOW M TUCbMEHHON PEYbI0, MOHOJIOTMYECKOW KOHTEKCTHOM PEUbIO.

OOVYarOIIHNICI CMOKET:

— OIpeNeNATh 331a4y KOMMYHUKALMU U B COOTBETCTBUHU C HEHl OTOMPATh peueBble CPE/CTBA;

— 0TOMpaTh U UCTIOJIB30BATh PEUEBbIC CPECTBA B MPOIECCE KOMMYHHKAIMH C IPYTUMH JIIOJIbMHU
(nuanor B mape, B Majou rpymre u T. 1.);

— NPE/ICTAaBIATh B YCTHOW HIIM TUCBMEHHOM (hopMe pa3BEPHYTHIH I1aH COOCTBEHHOM IS TENbHOCTH;
— coOJIr01aTh HOPMBI IIYOJMYHOM pedH, periiaMeHT B MOHOJIOTE U JUCKYCCHH B COOTBETCTBHUM C
KOMMYHUKATHUBHOM 3a/1ayuei;

— BBICKA3bIBaTh U 000CHOBBIBATh MHEHUE (CYX/I€HUE) U 3aIpalllMBaTh MHEHUE MMAPTHEPA B PAMKAX
JMasora;

— NPUHUMATD PEUICHNE B XOJI€ JMAJIora U COTJIACOBBIBATh €0 ¢ COOECETHIKOM;

— CO3/1aBaTh INMCbMEHHBIE KJIMIIMPOBAHHBIE M OPUTMHAIBHBIE TEKCTHl C MCIOJIb30BAHUEM
HEOOXOANMBIX PEYEBBIX CPEACTB;

— UCIIOJIb30BaTh BepOaIbHBIE CPe/ICTBA (CPEACTBA JTOTHUECKON CBS3M) JUISI BBIICTICHUS CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIIJICHHUS,

— UCTIONIb30BaTh HeBepOAJbHBIE CPEACTBA WM HArJIAHBIE MaTepualibl, TOATOTOBJICHHBIE/
0ToOpaHHbIE IO PYKOBOICTBOM YUUTEIIS;

— JIeJIaTh OLIEHOYHBIM BBIBOJ O NOCTHI)KEHHU LM KOMMYHHUKALlMM HEMOCPEICTBEHHO IIOCIE
3aBepILIEHHs] KOMMYHUKAaTUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.

3. ®opmupoBaHHE U PA3BUTHUE KOMIIETEHTHOCTH B O0O0JACTH HCHOJIb30BaHUS HH(OPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (ganee — WUKT).

OO0VYaIOIIHUICI CMOMXKET:




— [[EJICHAIIPaBIICHHO HCKaThb W HCIOJb30BaTh HMH(OPMALMOHHBIE PECypchbl, HEOOXOIWMBbIE IS
perieHust yueOHbIX U MPAaKTHYECKUX 3a1a4, ¢ momoiisio cpencts UKT;
— BBIOMPATh, CTPOMTHh M HCIOJB30BATh a/EKBATHYIO MH(OPMALMOHHYIO MOJEIb Ul Iepenadyu
CBOMX MBICIIEH CPEACTBAMU €CTECTBEHHBIX U (POPMAIBHBIX SI3bIKOB B COOTBETCTBUU C YCIOBHUSIMU
KOMMYHUKaIlUH;
— BBIIETATh MH(OOPMALIMOHHBIA acleKT 3aJladyM, ONEpHUpOBaTh NAHHBIMHU, HCIIOJIB30BATh MOJIENb
pelIeHus 3a/1a4H;
— UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUM (BKJIOYash BBIOOp aJeKBAaTHBIX 3a7aue HHCTPY-
MEHTAJBHBIX IPOrPAMMHO-AIAPATHBIX CPEICTB M CEPBHCOB) U pElICHHs HH(OPMAIMOHHBIX W
KOMMYHHUKAIIUOHHBIX y‘-IeGHBIX 3aga4y, B TOM 4YHUCJIC: BBIYHCIICHHC, HAIIMCAHHC IIHMCEM, CO‘-IHHGHHﬁ,
JOKJIaJIOB, pedepaToB, CO3IaHUE MPE3CHTAUH U JIp.;
— UCIIO0JIb30BaTh MH(OPMAIIHIO ¢ YIETOM ITHYECKUX U ITPABOBBIX HOPM;
— co3/laBaTh MH(POPMALMOHHBIE PECYPChl PAa3HOTO THIA WU JUISl Pa3HBIX ayJUTOPUH, COONIIONATH
MH(POPMAITMOHHYIO TUTUEHY U TIPaBHJIa UHPOPMAIIMOHHON 0€30TTaCHOCTH.

Ilo wroram 3aHsaTHUU OopraHn3oBaHa ACMOHCTpanuA YCICHIHOCTH OCBOCHHA HOAHHOTO KypcCa

IOKOJIbHAS HAYYHO — MMPAKTUYICCKad KOH(bepeHI_II/IH.

2. ConepxxaHue Kypca BHEYPOUYHOUl [eSITeJIbHOCTH C yKa3aHueM (pOPM OpPraHu3alMyd U BHJIOB
AeITeJIbHOCTH
MecTo y4eOHOro npeaMera B yueOHOM IJIaHe.

PabGouass mporpamma BHEYpOYHOM AeATENHHOCTH MO (usuke «DU3NUECKHN KaJICHIOCKOIDY
paccunTaHa Ha 34 daca 3a y4eOHBIA TOJ, | yac/Henenro, MPOJODKUTEIBHOCTh 3aHATHs: 40 MUHYT.
Teopernyeckux 3aHatuil: 17 yacoB, uro coctaBigeT 50 %, mpakTUUYeCKUX 3aHATH: 17 4YacoB, 4TO

cocraBisieT 50 %.



3. TemaTuveckoe NJIAHUPOBAHME

Ne HanmeHnoBaHue pa3iesioB u Komnuect Copepxanne Kypca XapakTepucTHKa ®opMBbI OpraHn3anuu OcHoBHBIE
TeM BO OCHOBHBIX BH/IOB JIeATeTbHOCTH HAIPaBJICHUA
4acoB NAesITeJIbHOCTH o0y4yarommxcs BOCIIMTATEJIHLHOM

NeATeTbHOCTH
P:
= | g
s | 3
2 | E

Paznen 1. «BBenenue. U3mepenue ¢pusnyeckux BeauduH. Mcropus MmeTpudeckoi cucreMsl Mep» (5 4acoB)
1.1 | Beenenue. MacTpyKTaX) 10 1 - [To3HaKOMHUTHCS C TIEAMU U | Y UYEHHK J0JIKEH 3HATh: ®poHTaIbHAs, TAPHAS, DopMHUpOBaHHE
TeXHUKEe 0e30ITaCHOCTH. Ha3HAuCHHWEM J1a00paTopuy, | TPaBUIIA TEXHUKH TPYNIOBast: IIIAHUPOBAHKE KYJBTYPbI 3TOPOBBS U
o0opynoBanneM pabodero 0e30MacHOCTH B (DU3NYECKON | CBOCH NCATSIBHOCTH, aHAIN3 | SMOIMOHAIEHOTO
Mecta. OOCyTuTh nmabopaTopui. 1 OIIEHKA TIOTy4YEHHBIX Onaronoyyus
3HaYUMOCTh (PU3UIECKUX Ymertn: oOpammaTbes ¢ Pe3yIbTaTOB.
3HAHUU B MTOBCETHEBHOM MPOCTEUIINM
’KU3HU YEI0BEKa, UMETh 00opyI0BaHHEM
MpeICTaBICHUE 00 OCHOBHOM
METO/Ie HayKH —
JKCIIEpUMEHTE. 3HATh BUIBI
71a60PaTOPHOTO
000pyIOBaHUS IS
BBITIOJTHEHUS MPAKTHICCKUX
pabot no Quzuke

1.2 | Bepmiok, JIOKOTh U Apyrue 1 - [MousiTHEe 0 hU3MIeCKO Yuenux oonocen snamo: WnnuBunyaneHas u LlenHOCTH HAYYHOTO
CIOVHUIIEI. OTKy,Ha IIOIILJIO BCINYHHC. Memz[yHapoz[Haﬂ OCHOBHBIC OITPEACIICHUA rpynmnoBas pa60Ta IIO3HaHUA
BEIpaKeHNEe «MepHuTh Ha CUCTEMa SVHHIL. ¢m3nueckux BenmuanH, CU, 00y4aromnmmxcs,

CBOM apIIMHy. PhuaKHbIe [Ipocreitmue Npe/ICTaBeHNe 00 IJITAHUPOBAHUE U

BECHL M3MEPUTEIHLHBIC IPHUOOPHL. YCTPOHCTBE MaTEPHH. MIPOBE/ICHUE
Yuenux oonorcen HCCIIEI0BATEIHCKOTO
yMemb: U3MEPEHUE JKCIIEpPUMEHTA,
(hM3HYECKUX BETMYUH C CaMOCTOSITEIBHBIN cOOp
y4eToM abCOOTHOM TAHHBIX IS PEIICHUS
norpemmHocTy. M3mMepenue MPAaKTHYECKUX 33724, aHAIN3
IUiHEL M3Mepenue Y OLICHKA MOJYYCHHBIX
TEMIEePaTypPHlL. pe3yIbTaTOB.

1.3 | Jlaboparophas padoTa Ne 1. - 1 [IpaBua mobp30BaHUs Ymemow: namepsaTs NHMHY WunauBuayanbHas pabora CaMOoCTOSTETPHOCTD B
«M3mepenue JIMHBL, 00beMa 1 JIUHEHKOW, I3MEPHUTEIEHBIM | TIPU TIOMOIIHU JITHEWKH, oOyJaroruxcs, MPHOOPETECHUH HOBBIX
TEMIIEPATYPHI TENa» HMITHHAPOM (MEH3YPKOi) U 00BEM JKHUAKOCTH B COCyIE TUTAHWPOBaHUE U 3HAHWUU U MIPaKTHIe-

TEPMOMETPOM. 3annch TP TOMOIIIA MEH3YPKH, MIPOBEJICHNE CKHX YMEHUI
pe3yibTaTa U3MEPEHHIA. TEMIIEPATypy TeJIa IpH HCCIIEI0BATEIHCKOTO




Onpenenenne NorpeurHoCTH
H3MEPEHUH.

JlaGoparopHast paboTa Ne 1.
«3mepenne mHbI, 00beMa
U TEMIIEpaTyphl TEJIay

MTOMOILI TEPMOMETPA;
3aIMChIBAaTh PE3YJILTAT B
Buie TabIHULbL; PopMyIHpo-
BaTh BBIBOJI O BHITIOJTHEHHOMH
paboTe U aHAJIM3UPOBAThH
MTOJTyYECHHBIC PE3YJIbTaThI

JKCIIEpUMEHTAa,
CaMOCTOSTEIBHBIN COOP
JAHHBIX JUTS PEILICHUS
MPaKTUYECKUX 3a/1a4, aHAJIN3
Y OLIEHKA MOJyYeHHBIX
pe3yIBTATOB.

1.4 | JlecaTuuHas MeTpUYECKast - Ilena nenenus mKambl Yuenuk oonowcen 3namo: ®poHTaNbHas, NapHas, Ananranus
crucTeMa Mep. Brruucnenue B npudopa. Haxoxnenue OCHOBHBIE OIpEIeNCHHS TPYMIIOBas: MJIAaHWPOBAHNE o0yuJaromerocs K
PasTMYHBIX CHCTEMAX Mep. MOTPEIIHOCTH U3MEPEHMSL. ¢usnueckux seanunH, CH, CBOEH IEATENbHOCTH, aHAIN3 | U3MEHSIOIINMCS
CH-crcTeMa CoBpeMeHHBIC TEXHUUECKUE | MIPEICTaBIeHUuE 00 Y OLIEHKA MOJyYeHHBIX YCIIOBHSIM COLIMATBHOMN U
MHTEpHAIHOHATHHAS. 1 OBITOBBIE TPUOOPHI YCTPOMCTBE MaTEPUHU. pE3yIBTATOB. TIPUPOTHON CPEJIBI

Yuenuk oonowcen

yMemb. U3MEpEHHUe
(u3NUecKnX BETUIUH C
y4eTOM a0COJIIOTHOM
norpemHoctyu. 3mepenue
nuHbL. M3Mepenue
TeMIIepaTyphl.

1.5 | JlaboparopHast pabota Ne 2 1 [IpaBuia nonp30BaHUs Yuenux oonowcen s3namu: WnnuBunyansHas padota CaMOCTOSITEIEHOCTD B
«VI3MepeHue Iomaau a4a JIMHEHKOM, U3MEPUTEIbHBIM | OCHOBHBIE OIIPEACICHHS oOyyarormmuxcs, nproOpPEeTEHUH HOBBIX
YaifHOTO CTaKaHa, WIAHAPOM (MEH3YPKOHL). ¢uznueckux seanunH, CH, TUTAHUPOBAHUE U 3HAHUH U paKTHYEC-
u3MepeHue 06bema 50 3anuck pesyiIbTaTa NIpE/ICTaBICHHE 00 MIpOBENICHNE CKUX YMEHHM
TOPOILIHH, OTpe/ieseHue n3Mmepenuil. Onpenenenue YCTPOWMCTBE MaTEpUHU. HCCIIEI0BATEIHCKOTO

LEeHBI JISNIEHHsI Tpuoopa. Yuenuk oonorcen SKCIIEPUMEHTA,

UCHBI ACICHHS PHO0pa» ymemy. N3MEPEHUE CaMOCTOSITENIBLHBII cOOp
(hu3NUeCKUX BETUUUH C JAHHBIX JUTS PELICHHS
YUETOM a0COMFOTHON MPAKTHYECKUX 3a]1a4, aHaJIH3
norpemrHocTy. V3mepenne Y OLIEHKa MOJTy9IEeHHBIX
momany. Msmepenne pE3yIBTATOB.
o0bema.
Pa3nea I1 «IlepBoHavajibHbIe CBeIeHUS 0 CTPOCHHH BemecTBay (7 4acoB)
2.1 | IlpencraBneHus qpeBHUX - Cdopmuporatsb Yuenux oonoicen OpoHTaIbHAas, TapHas, ITarproTHaeckoe
MIPEJICTABICHUE O 3Hamb. Pa3NIN4aTh KATETOPUH | TPYNIIOBas: ITIAHUPOBAHKE BOCIIUTaHUE

YYEHBIX O IPUPOJIE
BemiecTtBa. M.B.
JIoMOHOCOB.

MOJIEKYJIIPHOM CTPOCHUH
BEIIECTBA, JIBMKEHHUH, O
B3aUMOJICHCTBUH MOJIEKYJI, O
3aBUCUMOCTH CKOPOCTH
JIBIKCHUS MOJICKYJI OT
TEMIIepaTyphl, O TOM, 4TO
B3aUMOJICUCTBHE MOJICKYJI
onpeesieT COCTOSTHUE
BemectTBa. Iloka3ats

SIBJICHUM, OCHOBHEIC
onpeeacHus (HU3MISCKIX
TepMHHOB. OTIANYUS B
CTPOCHHH TEJI pa3HbIX
arperaTHbIX COCTOSIHUM
Yuenux oonoicen

yMmems. IEPEBOAUTD
enuHuiel u3mepenus B CU.
H3mepenue pa3MepoB Mallbix

CBOEH AEATEIBbHOCTH, aHAIN3
U OLIEHKA II0JTy4EHHbIX
pE3YIABTATOB.




MO3HAaBaCMOCTb MMPUPOABI,
MOrynieCTBO yma 4€JI0BC€Ka B
NO3HaHUU TPUPOBL.

Tell. OOBACHITE BCE
(bPIBI/I‘leCKI/IC SIBJICHUA,
CBS3aHHBIC CO CTPOCHUCM
TCII.

2.2 | JIaboparopHas pabota Ne 3 IIpaBuia moab30BaHMS Yuenuk oonorcen 3namo: WuauBumyansHas pabota CaMOCTOATEIEHOCTD B
«YMeHblIeHre 00beMa Ipu U3MEPUTEIbHBIM IMIUHAPOM | OCHOBHBIE ONPEIeIICHUS oOyyarormuxcs, NpUOOPETEHUN HOBBIX
CMEIINBAHUH BOJIBI U (MeH3ypKoii), CIUPTOBKOM. ¢busnueckux BennyuH, CH, IIAHUPOBAHUE U 3HaHMHI U IPAKTHYECKUX
CIIUPTA, PACLLUPEHUE 3anuck pesyibTaTa NpE/ICTaBICHHE 00 MIpOBeICHHE YMEHUHI
TBEpABIX Tel MpH uzMepenuit. OnpeneneHue YCTpOICTBE MaTepUu. HCCJIEI0BATEILCKOTO
HATDEBAHWH, PACIIHPEHHE LEHBI JIeNIeHHsI Tproopa. Yuenux oonorcen OKCHICPHMEHTa,

o yMemb: U3MEpPEHNE CaMOCTOSATEIbHBIN COOp
JKUIAKOCTEHU NPU
(bU3HYECKNX BEINYUH C J@HHBIX sl peleHUs
HarpeBaHnn» Y4ETOM aOCONIOTHON [IPaKTUYECKUX 3a/1a4, aHAJIU3
norpemHocty. 3mMepenue U OLIEHKA IOJTy4EHHbIX
o0bema. PE3YJIBTATOB.

2.3 | AcTopus OTKpbITUSA CdopmupoBats Yuenux oonoicen ®poHTanbHasd1, TapHasd, OcreTnyeckoe
OpPOYHOBCKOTO JBHIKEHMUSI. NpeACTaBICHUE O 3HaAMb: Pa3INuaTh KATETOPUH | TPYMIOBas: TNIAHUPOBAHHE BOCIIHTaHUE
UsyueHne i 00bICHEHHE OpOYHOBCKOM JIBIKEHHH. SIBIICHU, OCHOBHBIE CBOEH AEATEILHOCTH, aHATTN3
6POYHOBCKOTO IBUIKEHHSL. [Toka3zatb Mo3HaBaEMOCTb ompeeneHust PU3nIecKux 1 OLICHKA MOJTYYEeHHBIX

NPUPOABI, MOTYILIECTBO yMa | TepMUHOB. OTINYMS B Pe3yJIBTaTOB.
YeJI0BEKA B TI03HAHUU CTPOEHUHM TeJI Pa3HBIX
HPUPOJIBL. arperaTHbIX COCTOSTHUIN
Yuenux oonoicen
YMemb: IEPEBOJUTH
eauHunbl n3mepenus B CH.
M3Mepenue pasmMepoB MaJIbIX
ten. OOBSICHATE Bce
(huznUecKue SIBICHU,
CBSI3aHHBIE CO CTPOCHUEM
TeJI Ha [IpuMepe
OPOYHOBCKOTO JIBHKCHHUS
2.4 | JJaboparopHas pabota Ne 4 MonenupoBanne Yuenux donowcen 3namo: WnauBunyansHas padora CaMOCTOSTEIEHOCTD B

«Mogens XaoTHYECKOro
ABUXXCHUA MOJIGKy.]'I n
OpOYHOBCKOTO JIBUYKECHUS

Xa0THUYECKOTO JIBHXKCHUS
MOJIEKYJI 1 OPOYHOBCKOTO
JIBYDKCHUSL.

OCHOBHBIC OTIPEICIICHHUS
(DU3HYECKUX TEPMHUHOB.
OTIUYHs B CTPOCHUH TE
Pa3HbBIX arperaTHbIX
COCTOSTHUM

Yuenux donorcen

yMemb: MOJICTTPOBATh
Xa0THUYECKOE JIBIKCHUE
Mosiekyi. OOBSICHATH BCE
(huznUeCcKue SIBICHU,
CBSI3aHHBIE CO CTPOCHUEM

00yJaroImXCs,
TUTAHUPOBAHUE U
MpOBEICHHE
HCCIIEI0BATEIBCKOTO
JKCIIEPUMECHTA,
CaMOCTOSITEITLHBII cOOp
JAHHBIX JUTS PEUICHHS
MPAKTUYECKUX 33]1a4, aHAJIH3
Y OLIEHKA TOJTYYECHHBIX
Pe3yIIbTaTOB.

MIPHUOOPETCHUH HOBBIX
3HAHUU U IPAKTHYECKUX
YMEHHUI




TEJ Ha TIpUMepe
OPOYHOBCKOTO JIBHKCHHUS

2.5 | uddys3us. Auddy3us B CdopmupoBatsb Yuenux oonorcen ®dponTansHast, HapHas, Ananranys
6esonacHocTu. Kax npeACTaBICHUE O 3HAMb: OCHOBHBIE IpYIIOBas: INIAHUPOBAaHUE oOyuJaromerocs K
M3MEPUTh MOJIEKYITY. MOJIEKYJISIPHOM CTPOEHHUH onpeaeneHus GUINIECKIX CBOEH JIEATEIbHOCTH, aHANIN3 | U3MEHSAIOILUMCS

BEIIIECTBA. TepMUHOB. OTINYHS B 1 OLICHKA MOJTYYEeHHBIX YCIIOBHUSIM COLIMATILHOM
CTPOECHHH TEJ Pa3HBIX PE3yJIBTaTOB. MIPUPOAHOM Cpebl
arperaTHbBIX COCTOSHUMN
Yuenux oonorcen ymemu:

OOBSCHATD Bce (PU3NUCCKHC
SBJICHUSI, CBI3aHHBIE CO
CTPOEHHEM TeJl.

2.6 | JlJaboparopnas pabota Ne 5 CdopmupoBatsb Yuenux oonoicen WnnuBuayansHas pabota CaMOCTOATENBHOCTD B
«Jnddysus ra3oB u MIPEJICTaBICHUE O 3Hamb. OCHOBHBIE oOyJarommxcs, MPHOOPETEHNH HOBBIX
KHUIKOCTEH, CLICTUICHUE MOJIEKYJISIPHOM CTPOEHHUH omnpeeneHust PU3nIecKux IUTaHUPOBAHUE U 3HAHUU U IPAKTHYECKUX
CBHHIOBBIX LIHIHH/POBY BEIIECTBA, O 3aBUCHMOCTH TepMHHOB. OTIHYHUS B MIpOBEICHHE yYMEHUuI

CKOPOCTH JIBUKEHHS CTPOEHUH TeJI Pa3HBIX HCCIIE0BATEILCKOTO

MOJIEKYJI OT TEMIEPaTyphl, O | arperaTHBIX COCTOSHHUI SKCIIEPUMEHTA,

TOM, YTO B3aUMOJICUCTBHE Yuenux donocen CaMOCTOSITEITLHBII cOOp

MOJIEKYJ OTIpeessieT ymemb: OOBSCHSTH BCE JAHHBIX JUTS PELICHHS

COCTOSTHHIE BEIIIECTBA. (buznveckue sBICHHS, MPAKTHYECKUX 3a]1a4, aHaJIH3
CBSI3aHHBIE CO CTPOCHUEM Y OLIEHKa MOJTy9IEeHHBIX
TeJL. PE3yJIBTaTOB.

2.7 | Ypok- urpa «I1oHSATh, 4TOOBI CdopmupoBatsb Yuenux oonoicen ®poHTanbHasd1, napHas, IleHHOCTH Hay4HOTO
y3HaTh» 10 TeMe «CTpoeHue NpeJICTABICHUE O 3Hamyb. Pa3NNYaTh KATETOPUU | TPYNIIOBas: ITIAHUPOBAHKE MO3HAHUS
BEIIECTBA. MOJIEKYJIAPHOM CTPOEHHUH SBIICHUI, OCHOBHBIC CBOEH AEATENLHOCTH,

BEIIECTBA, ABWKCHUH, O omnpeeneHust pU3nIecKux CPaBHHUBAIOT MOJyYCHHBIE
B3aMMO/IEWCTBUU MOJIEKYI, O | TepMHUHOB. OTIU4NA B pe3yIbTaThI C OKUAAEMBIMH,
3aBHUCHUMOCTH CKOPOCTH CTPOCHHH TeJl pa3HbIX aHaJIM3 U OlIEHKA
JBIDKEHHSI MOJICKYJT OT arperaTHbBIX COCTOSIHUIN MOJTYYEHHBIX PE3yJIbTaToB.
TEMIEPATyPHL, O TOM, YTO Yuenux donocen

B3aMMO/ICHCTBHE MOJIEKYJT yMemb. IEPEBOTUTD

OTIpEZIETISIET COCTOSTHUE eanHALBI n3Meperust B CHL

BemiecTBa. [Tokazathb M3Mepenue pasmMepoB MaJIbIX

MO3HABAEMOCTH MTPUPOJIEBI, tes. OOBSCHATH BCE

MOTYIIECTBO YMa 4eJIoBeKa B | (PM3NUECKHUE SBICHHUS,

MTO3HAHUU TIPHPOIBL. CBSI3aHHBIE CO CTPOCHUEM
Tell.

Paznen III «/JIBu:keHue U CHIbI» (8 4acoB)

3.1 | Kak OBICTpO MBI ABHIKEMCH. CdopmupoBath ueTKHe Yuenux oonocen snamo: Bce | @poHTaNIbHASA, IPYIIIOBAS: AnanTanuys
I'po3a CTaprHHBIX NpeACTaBICHHS O OCHOBHBIE (PU3NUECKUE TUTaHUPOBAHUE CBOCH o0yyaromerocst K

MEXaHUYECKOM JABHKECHUH, OTIpeJIeIICHYSI SIBJICHUH B NeSITeTIbHOCTH, AaHAIN3 U U3MEHSIOILUMCS

KpenocTel (KaramysbTa).

€TI0 XapaKTCPUCTUKAX,
IIpUYrHax €ro

J3TOU TJaBe.

OILICHKA MOJIYYCHHBIX
pE3yIBTATOB.

YCJIOBUSIM COLIUATILHOM U
MIPUPOHOM CpeIbl




BBI3BIBAIOIINX(B3aMMO/ICHCTB
un). [lokazats
00BEKTUBHOCTD

MPOSIBJICHUS 3aKOHOB (PH3HUKH
B OBITY U TEXHHKE; POJIb
MeXaHHU3aIH IPOU3BOICTBA
B IIOBBILIEHUHU
MPOU3BOUTENLHOCTH TPY/Ia,
YIYYIIEHUH KU3HH
YeJIoBeKa.

Yuenux oonowcen

yMemb: HAOTIOIATh
MEXAHUYECKOE IBIDKEHUE
Tena.

3.2 | JIaboparopHas pabota Ne 6 CdopMupoBaTh YeTKHE Vuenux oonocen 3nams: Bce | uauBuayansHas padoTta CaMOoCTOSTETPHOCTD B
«OTHOCHUTEIFHOCTD ITOKOS 1 MIPECTaBICHUS O OCHOBHBIE (PH3UYECKHE oOyyarormmuxcs, MprOOPETEHNH HOBBIX
BIDKCHUS, IPSIMOJTHHEHHOE MEXaHWYECKOM JIBHKCHHH, ompeeNeHuA SIBIICHUH B TUTAHUPOBAHUE U 3HaH1/n?£ U IPAKTUYECKUX
¥ KPUBOJIHHEHHOE €ro XapaKkTepUCTUKAX 9TOH I1aBe. MpOBEACHHE YMEHHH
JBIDKCHIE Yuenux oonorcen HCCIIE0BATEILCKOTO

ymems: Uzyuenne SKCIIEPUMEHTA,

3aBUCUMOCTH ITyTH OT CaMOCTOSITENILHBII cOOp
BpEMEHH TIpH JAHHBIX JUTS PEUICHHS
TIPSIMOJIMHEHHOM MPaKTUYECKUX 33]1a4, aHAJIH3
PaBHOMEPHOM JIBHKCHHH. 1 OICHKA TIOTyYCHHBIX
U3mepenue cKopocTH. Pe3ylIbTaTOB.

3.3 | Tpenue B mpupoe u c(hopMHUpPOBATH YETKHE VYuenux oonoicen ®dpoHTaIbHAs, TPYIIIOBAS: Ananranus

TEXHHUKE. TpEeICTaBICHHS O 3HAMb: YMETH MPOBOIUTH TUTAHUPOBAHUE CBOCH o0yyJarorerocst K

MEXaHHYECKOM JIBHXKCHUM, BBIUMCIICHUS CHJIBL. 3HATh JESITETIbHOCTH, aHAIIU3 U HM3MEHSIOIMCS
NPUYHHAX €ro BCE OCHOBHBIE (PU3HUECKUE OIICHKA MTOTYIECHHBIX YCIIOBUSIM COLMATLHON 1
BBI3BIBAIOIINX(B3aHMOJICHCTB | OTpeIeIeHUs SIBICHUN B Pe3yIIbTaTOB. MPUPOTHON CpeIbl
un). [lokazars 3T0# rinaBe. OCHOBBI
00BEKTHBHOCTh HU300pakKCHUS CHIIBI
MIPOSIBIICHUS 32KOHOB QU3UKH | TpadHIeCKu.
B OBITY ¥ TEXHHKE; POJIb Yuenux oonocen ymemn:
MEXaHM3AIMY TIPOM3BOACTBA | UCCIICAOBATH CHIIbI TPEHHS.
B TIOBBINIICHUN
MPOU3BOJIUTEIILHOCTH TPY/IA,
YITyUIICHUH )KU3HH
YeJIoBeKa.

3.4 | Jlaboparopuas pabota Ne 7 HccnenoBats 3aBUCHMOCTh Yuenux oonoicen WnnuBuayansHas pabota CaMOCTOATENBHOCTD B

«3aBUCHUMOCTD CHIIBI TPCHUA
OT COCTOSIHUS M poJia
TPYUIUXCS TOBEPXHOCTEM,
CIOCOOBI YMEHBIIICHUS U
YBEJIMUEHUS CHIIbI TPEHUS

CHJIBI TPSHUS CKOJBKECHHSI OT
CHJIBI HOPMAJIBHOTO
JIaBJICHUSL.

3HamMb. yMETH MPOBOIUTH
BBIUMCIICHUS CHIIBL. 3HATH
BCE OCHOBHBIC (PU3HUCCKHC
onpeeNeHus SBJICHUN B
910 rinaBe. OCHOBBI
HU300pakKCHUST CHUIIBI
rpaduIecKu.

00yJaroIuXCs,
TUTAHUPOBAHHUE U
MpOBEICHHE
HCCIIEI0OBATEIBCKOTO
AKCIICPUMEHTA,
CaMOCTOSITENTLHBII cOOp
JAHHBIX JUTS PELICHHS
MPaKTUYECKUX 3a/1a4, aHAIU3

MPHUOOPETCHUH HOBBIX
3HAHUM ¥ TPAKTUYECKUX
YMEHUI




Yuenux oonorcen

ymems: ViccnenoBanue
3aBUCHMOCTH CHJIBI TPCHUS
CKOJIBKEHUSA OT CUIIBI
HOPMAJIBHOTO JaBJICHIS.

1 OIIEHKA MOJTYYEHHBIX
pE3YyIBTATOB.

3.5 | CKOJIBKO BECHUT T€JIO, KOorAa CdopMupoBaTh 4YeTKHE Yuenux oonoicen OpoHTanbHAas, TapHAs, ITarproTHaeckoe
ono nagaer? K.2. MIPEJICTABIICHUS O BECE Tella. | 3Hamb. YMETh POBOANTH TPYMIIOBast: MJIAHUPOBAHNE BOCIIUTaHUE
LHOIKOBCKHi [TokazaTh 0OBEKTHBHOCTh BBIUMCIICHUS Beca. 3HATh BCE | CBOCH JICATEIILHOCTH, aHAITU3

HPOSIBIICHUS 3aKOHOB (DM3UKH | OCHOBHBIE (PU3HUECKHE Y OLIEHKA MOJyYeHHBIX
B OBITY W TEXHUKE. oTpesieNICHYs IBJICHHIA B pE3yIBTATOB.

910 rnase. OCHOBBI

n300pakeHUs Beca

rpaguyecku.

Yuenuk oonowcen

ymembs: I3MepeHue macchbl

TeJa Ha PhIYAKHBIX BECaX.

Hsmepenue oobeMa

TBepaoro tena. Uamepenue

TUIOTHOCTH TBEPIOTO TEINa.

HccnenoBanue 3aBUCUMOCTH

CHWJIBI YIIPYTOCTH OT

YATUHCHHS IPYKHUHBI,

M3Mepenue KecTKOCTH

TIPY>KUHBIL.

3.6 | JlJaboparopnas pabota Ne 8 chopMHPOBATH YETKHE VUEHUK 00JIHCEH WnnuBuayansHas paboTta CaMOCTOATENBHOCTD B
«[ToHsTHE O cuie TAKECTH, NPE/ICTABJICHUS O CHJIaX; 3HAMb: YMETh IIPOBOANTH o0ydarormxcs, MPUOOPETEHNH HOBBIX
TIOHSTHE O CHIIE YIIPYTOCTH, CJIO’KEHHE CHII, BBIYHMCIICHUS BECA, CHJIBL. TUTAHUPOBAHUE U 3HAHUU U IPAKTHYECKUX
BECE Tea M HEBECOMOCTH HaIPaBICHHBIX 110 OJTHOM 3HaTh BCE OCHOBHEIE MIpOBeICHHE YMEHUI

TIPSMOM. (uznveckure onpeeneHus HCCIIETI0BATEIHCKOTO
SIBJICHUM B 3TOH TJaBe. JKCIIEPUMEHTA,
OCHOBBI M300paKEHUS CUJIBI | CAMOCTOSTENBHBIH cOOp
U Beca rpaduyecku. JAHHBIX JUTA PEIICHUS
Yuenux oonoicen MPAKTHYECKUX 3a]1a4, aHaJIH3
yMemb. CKIAJIbIBATh CHIIBI, 1 OLICHKA MOTyYEHHBIX
HaTpaBJIEHHBIE 10 OJJHOU pE3yIBTATOB.
pSIMOM
3.7 | HeBecomocTs. Beixon B Cdopmuporatsb Yuenux oonocen 3namsn: Bce | @poHTaNbHAS, TTAPHAS, ITarproTHdaeckoe
OCHOBHBIC (PH3UYCCKIEC TPYNIIOBasi: MJIAaHUPOBAHNE BOCIIUTaHUE

OTKPBITBIN KOCMOC

MIPEICTABIICHUE O
HEBECOMOCTH, KOCMHYCCKOI
MPOMBIIITICHHOCTH

omnpezeeHus IBIICHUN B
910 rnaBe. OCHOBBI
1300pa’keHUs CHJIBI U Beca
rpaguyecku.

Yuenux donocen

ymems: OnpenerneHue

CBOCH IeATCILHOCTH, aHAJIN3
Y OLICHKA MOJTYYCHHBIX
pE3yILTATOB.




LIEHTPA TAKECTH MIIOCKOUN
TUTACTHHBL.

3.8 | Ypok- urpa «Mup CdopMupoBaTh 4YeTKHE Yuenux oonoicen OpoHTanbHAs, TapHAs, IlerHOCTH HAYYIHOTO
JBUKCHHI TIO TEME TpEICTaBJICHHS O 3HAMb: YMETH MPOBOIUTH IpYIIOBasi: IITAHUPOBAHUE TIO3HAHUS
«]JIBHYKCHHE U CUIIBD. MEXaHWYECKOM JIBHKCHHH, BBIUMCJICHUS BeCa, CHIIBL. CBOEH NIeSITENIFHOCTH,

€ro XapaKTepUCTHUKAX, 3HaTh Bce OCHOBHBIC CpPaBHHBAIOT MOJTy4IECHHBIE
MIPUYUHAX €T0 (huszmueckre onpeneneHus pe3yIbTaThI C OKUAAEMBIMHU,
BBI3BIBAIOIINX(B3aUMOJICHCTB | SIBJICHHUU B 3TOM TJIaBe. aHaJIu3 U OlICHKA
un). [Tokazate OCHOBBI U300paKCHUS CHJIBI | TIOJTYYCHHBIX PE3yJIbTaTOB.
00BEKTHBHOCTh U Beca rpaduiIecku.
MIPOSIBIICHUS 3aKOHOB QU3UKU | Yuenux 0onowcen
B OBITY ¥ TEXHHKE; POJIb ymems: V3yueHue
MEXaHU3aIMY POU3BOACTBA | 3aBUCHMOCTH ITyTH OT
B TIOBBIIIICHUN BpEMEHH TIPH
MPOU3BOJIUTEILHOCTH TPy, | MPSIMOJIMHEHHOM
VITy4IIICHAH KU3HU PaBHOMEPHOM JIBUKCHHUH.
YeJIoBeKa. Uzmepenue ckopocTH.
M3MepeHue Macchl Tena Ha
PBIYXKHBIX Becax.
Hsmepenue oobeMa
TBepAOro Tena. M3mepenue
IUIOTHOCTHY TBEPOTO TEa.
HccnenoBanue 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH OT
VIUTHHEHHWS TIPYKUHBI.
M3Mepenue KecTKOCTH
npyxuHbl. MccrnenoBanue
3aBUCHMOCTH CHIIBI TPSHUS
CKOJIBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIABJICHUSL.
OrmpenaeneHne eHTpa
TSKECTH TUIOCKOU TIACTHHEI.
Paznen IV «JlaBJjieHue skuaKocTel U ra3oB» (7 yacoB)
4.1 | 3axoH Ilackas. OO0mwsacauts 3axoH [lackans, Yuenux oonoicen ®poHTanbHasd1, TapHasd, IlenHoCcTH Hay4HOTO

CooOmarommecs CoCyibl.

pelIaTh 3a/1a4u ¢
IPUMEHEHHUEM H3yYeHHBIX
3aKOHOB H (hopMy,
OOBSICHATH 3aBUCHMOCTD
JaBJICHUS Ta3a OT
temnepatypsl. [lepenaya
JaBIICHUS )KUAKOCTBIO U
razoM. Coobuiaroniuecst
COCYIBI.

sname: OTIIMYNE 1aBIEHUS B
TBEPIBIX U KUIKHUX,
ra3000pa3HbIX BEIISCTBAX.
Yuenux oonoicen

ymems: N3mepeHue
JABIIEHISI TBEPIOTO TeJa Ha

OIIopy.

TPYIIIOBAs: TUIAHUPOBAHKE
CBOCH IeATCILHOCTH, aHAJIN3
Y OIICHKA MOJYYEHHBIX
pE3yIBTaTOB.

IIO3HAHUA
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JlaGopatopnas pabota Ne 9
«PaBHOBecHE JKUIKOCTH B
COOOMIAIONTUXCS COCYaX,
YCTPOMCTBO U ACUCTBUE
(doHTaHa, ICUCTBHUE JIMBEPA U
MTUTICTKID)

AKCIEPUMEHTAITLHO
OTIPECITUTh PABHOBECHE
JKUAKOCTH B COOOIIAOIITIXCS
cocyaax, 00bSICHUTh
YCTPOMCTBO U MPUHIIUII
neicTBusl JOHTaHA, INBEpa U
MMUTICTKA

Vuenux oonorcen

3Hamb. JEWCTBAE MHOTHUX
MIPUPOJIHBIX U
HCKYCCTBCHHBIX YCTPONCTB

10 ICMOHCTpPAITUH JABJICHHS.

Yuenux oonoicen

ymems: VIamepenue
JIABJICHUS TBEPJIOTO TeJia Ha
onopy. M3mepenue
BBITAJIKABAIOIIEH CHITBI,
JeHCTBYIOLIEH Ha
MOTPYKEHHOE B XKHUJIKOCTh
TEJO.

NuauBunyansHas pabota
00yJaroInXCs,
TTAHUPOBAHUE U
MpOBeICHHE
HCCIIE/IOBATELCKOTO
AKCIIEPUMEHTA,
CaMOCTOSTEIBHBIN COOP
JAHHBIX JUJTSI peIICHUS
MPaKTUYECKUX 3a/1a4, aHATIN3
Y OIICHKA MOJyYCHHBIX
Pe3yNIbTaTOB.

CaMoCTOATENIEHOCTD B
MPHUOOPETECHUN HOBBIX
3HAHUU U TPAKTHYECKUX
YMEHUI

4.3 | AtmocdepHoe 1aBrneHue cpopmupoeams OCHOBHBIC Yuenuk donorcen ®poHTaNbHAas, FPYIIOBAs: Ananranus
3emiu. Bosmyx paboraer. (hu3ruecKre SBICHUS U UX 3nams. OCHOBBI TUTaHUPOBAHUE CBOCH o0yyaromerocs K
VcelejoBaHus] MOPCKHX npusHaky, Gusndeckue (bakTopos aTMOc(hepHOro JeATENIbHOCTH, aHATIN3 U M3MEHAIOMIUMCS }
TITyGHH. BEJIMYMHBI U UX €TUHUIIBI SIBTICHUSI. OIICHKA MOJTy4YE€HHBIX YCIOBHAM COLMANLHOM 1

Yuenux oonorcen PE3yIIBTaTOB. TIPUPOTHON CPEIIbI
ymems: V3mepenue

BBITAJIKUBAIOIIEH CHITBI,

JedcTBYyIOLIEH Ha

MOTPYKEHHOE B XKHUJIKOCTh

Teno. BriicHeHue ycnoBuit

TUTABAHMSA TEJIa B )KHUJIKOCTH.

4.4 | JlabopatopHas paborta Ne 10 SKCIICPUMEHTATBHO Yuenux donocen NuauBunyansHas pabota CaMoCTOSITEILHOCTD B
«C maBIMBaHME KECTIHOM orpeneNATh aTMochepHoe 3name: OTINYUE NAaBICHUS B | 00yJaronmxcs, NpUOOPETEHHN HOBBIX
GaHKM CHIIOi aTMOCHEPHOTO NlaBJICHHC, OOBSICHATD TBEPIBIX U KUJKHX, TUTAHUPOBAHUE H 3HaHI/II‘/:IJ U TIPAKTHYECKUX
JABJICHHS, YCTPOICTBO U YCTPOHCTEO 1 PHHLIHIT ra3zo00pa3HbIX BEIIECTBAX. MIpOBeICHHE yMEHUuH
NEHCTBHE MAHOMETPOB JIeCTBUSI MAaHOMETpa OCHOBEI HCCIIE/IOBATEILCKOTO

JKUAKOCTHOTO U (hakTOpOB aTMOC(EPHOTO AKCIICPUMEHTA,
JKUIKOCTHOIO U .
METAJUTMYECKOTO SIBTICHUSL. CaMOCTOSTEILHBIN COOP
MCTaJLTHHCCKOT 0% Yuenux oonorcen JAHHBIX JUTSI PEeTIeHUs
ymems: 3mepenne MPaKTUYECKUX 3aJ1a4, aHAJIH3
JIABJICHUS TBEPJIOTO TeJIa HA | W OLICHKA MOJYyYCHHBIX
omnopy. U3mepenne pE3yIBTATOB.
BBITAJIKUBAIOIIEH CHITBI,
JICUCTBYIOIIEH HA
MOTPY’KEHHOE B )KUJKOCTh
TEJIO.
4.5 | ApxumenoBa CUIa M KUTHI. cpopmynuposams yCIOBHS Yuenuk oonowcen ®dponTanbHas, MapHas, lenHnoctn HAy4HOTO
TUTABAHUS TEJ B KHUIKOCTH, 3namy: OTINYUE NABIECHUA B | TPYIIOBAs: IUIAHUPOBAHUE TIO3HAHUS

Apxume 0 TJIaBaHUHU Tell.

pelaTh 3aJa4uu ¢
MIPUMEHEHUEM U3YyUCHHBIX
3aKOHOB 1 (hopMyI

TBEP/BIX U KUJKHX,
ra3o00pa3HbIX BEIIECTBAX.
Yuenux oonoicen

CBOEH 1€ATENbHOCTH, aHAJIN3
1 OLICHKA MOJyYEHHBIX
pE3yIBTATOB.




ymenisb. Brrsicaenne
yCHOBI/Iﬁ IjIaBaHUs TCJIa B
KHUIKOCTH.

4.6 | JlabopaTopHas pabota Ne 11 IKCIICPUIMEHTAITBHO Yuenux oonoicen WuauBunyansHas pabota CaMOCTOSITETLHOCTE B
«JleMOHCTpaIus IeHCTBHS MOJITBEPIUTH 3Hams. J{eMCTBHE MHOTHX 00yJaromxcs, MPUOOPETECHUN HOBBIX
apXMMEI0BOM CHITBI, BBITAJIKUBAIOIIYIO CHITY H MIPUPOIHBIX U } TUTAHUPOBAHUE U 3HaHm/£ U IPAKTHYECKUX
[LIaBaHHe KapTO(eIUHbI YCIIOBHS IJIAaBAHUS TEJ B HMCKYCCTBEHHBIX YCTPOHCTB MIPOBEICHHE yMEHUH
BHYTPH PacTBOpPA COITH, )KI/I,Z[K(‘)JCTI/I, U3YYUTh 0 IEMOHCTPAIIUN JABJICHUS. | HMCCIIEHOBATEILCKOTO

N YCTPOMCTBO M MPHUHIIUTT Vuenux donocen ymems: AKCIICPUMEHTA,
YCTPOUCTBO U IPUMEHEHUE " . .
JICHCTBUSI apeoMeTpa H3mepeHne BRITAIKUBAIONICH | CAMOCTOSTEIbHBIN COOP
apeoMETpoB» CHWJIBI, ICHCTBYIONICH Ha JMAHHBIX TSI PEILICHUS
MOTPY’KEHHOE B )KUIKOCTD MPAKTHYECKUX 33144, aHAJIH3
Teno. BrisicHeHue ycioBuit Y OIICHKA TOIyYCHHBIX
IUIABAHMS TEJIa B )KUJIKOCTH. | pe3yJIbTaToB.

4.7 | Ypoxk - urpa «Ilorimaii Chopmuposamv yemxue Vuenux oonoicen ®dponTanbHas, MapHas, llenHocTn HAYYHOTO

PHIOKY». npeocmasienust o 3namys.: OTINYYE JaBICHUSA B | IPYNIOBasi: IJIAHUPOBAHKE MO3HAHUS
(hU3NUECKUX BETMYUHAX U MX | TBEPABIX U KUIKHX, CBOEH NEATENHHOCTH,
eIMHUIAX, YMETh IPUMEHSATH | Ta3000pa3HbBIX BELIECTBAX. CPaBHHBAIOT ITOJTyYCHHBIC
ocuoBHble Tonoxenns MKT | JleficTBre MHOTHX PE3yJIbTaThI C 0KHIACMBIMH,
K OOBICHEHUIO TaBICHUS MIPUPOIHBIX U aHaJn3 ¥ OLICHKa
rasa szaxoHa [lackams, HMCKYCCTBEHHBIX YCTPOHCTB MOJTyYEHHBIX PE3yJIbTaTOB.
IKCIEPUMEHTAIILHO 10 ICMOHCTPAITUH JABJICHHS.

OTIpEACTISATh OcHoOBBI
BBITAJIKUBAIOIIYIO CHITY H (hakTopoB aTMOC(hepHOTO
YCIIOBUS IUTABAHUS TE B SIBJICHUS.
JKUAKOCTH, PeIaTh 3a1a4u C Yuenux oonorcen
MPUMEHECHUEM H3YYCHHBIX ymemy: N3mepenue
3aKOHOB U (hopmyI, JTaBJICHUS TBEPOTO TEJIa Ha
OOBSCHSITH YCTPOMCTBO U onopy. Usmepenue
MPHUHIIMI TCHCTBUS BBITAJIKMBAIOIIEN CHIIBL,
OapomeTpa- aHepoHIa, JIeHCTBYIOMICH Ha
MaHOMeTpa, Hacoca, MOTPY’KEHHOE B )KUIKOCTh
THAPABIMYCCKOTrO Mpecca. Teno. BeIsICHEHHE yCIoBHiA
IJIABAHUS TENa B )KUIKOCTH.
Pa3znen V «PaGora u MoIHOCTh. JHeprus» (6 4acoB

5.1 | TIpocThie MEXaHU3MEI. chopmuposams pusndeckue | Yuenux 0ondxiceH ®dponTanbHasd, MapHas, lenHnocTn HAyYHOTO

CHIbHEE CaMOro ceosl. BEJIMYMHBI U UX CAUHULIE, 3Hamvb. POPMYIIBI 15 TPYNIOBasi: TUIAHUPOBAaHUE [TO3HAHUS

3HATh OPMYITHPOBKH
3aKOHOB U (hOPMYJI, yMETh
OOBSICHUTH YCTPOHCTBO U
YMETh YEPTUTH CXEMBI
MPOCTHIX MEXaHU3MOB

BBIYHCIICHHS MOIIIHOCTH,
pabOTHI U SHEPTUH MPHU
MeXaHUYEeCKOH padoTe Tera.
3HATh OCHOBBI PACYETHBIX
3a7a4 ¢ STUMH BETUIMHAMH.
OCHOBBI O0BSICHEHHS] MHOTHX

CBOCH JICATECIHLHOCTH, aHAIIN3
Y OTICHKA TTOJTyYCHHBIX
PE3yIbTaTOB.




YCTPOKCTB SBJICHUAMHU
paboTHI, MOIIIHOCTH U
SHEPTHH.

Vuenux oonoicen

ymemsb: BbIsICHEHHE YCIOBUS
paBHOBECHSI PhIUara.

5.2 | JlaGoparopHasi pabora Ne 12 OKCIIEPUMEHTAIBHO Yuenux donowcen WNunuBuayanbHas pabota CaMoCTOATEIIBHOCTD B
«PaBHOBecCHe CHIT Ha OTIPECIISATH YCIOBHS 3nams. OCHOBBI 00yJaroImmXcs, MIPUOOPETEHUH HOBBIX
pbluare, MPUMEHEHHE 3aKOHA paBHOBECHs pbluara o6LﬂcEIeHH;1 MHOTHX TUTAHUPOBAHUE H 3Haan£ U TIPAKTHYECKUX
PaBHOBECHS PbIYara K YCTPOKCTB SIBJICHUSMU MIPOBEICHIE yYMeHUuI
G0KY» PpabOThI, MOIITHOCTH H HCCIIEIOBATEIBCKOTO

SHEPruu. JKCIIEPUMECHTA,

Yuenux donocen CaMOCTOSITENIHHBIH cOOp

ymembv.: BbISICHEHUE YCIIOBHS | JAHHBIX IS PEIICHHS

paBHOBecHS pblyara. MPAKTUYECKUX 33]1a4, aHAJIH3
1 OIICHKA TIOTY4YEHHBIX
pE3yIBTATOB,

5.3 | Kak ycrpauBanuch uyneca? Copmuposams uemxue Yuenuk oonorcen OpoHTanbHas, MapHas, IlerHOCTH HAYYIHOTO
MexaHuKa IBETKA. npeocmasnenusi OOBSICHUTE | 3Hamb. HOPMYJIBI IS TPYNIOBasi: TUIAHUPOBAaHUE TTO3HAHUS

YCTPOICTBO ¥ YMETb YEPTUTh | BBIUMCIICHHS MOIITHOCTH, CBOCH IeATEIbHOCTH, aHAIIN3
CXEMBI MPOCTHIX paboThl U SHEPTHH TIPU Y OI[CHKA MOTYYEeHHBIX
MEXaHHU3MOB, PEIIATh 331a4d | MEXaHUYEeCKOW paboTe Tena. | pe3yabTaToB.
C IPUMEHEHUEM U3YYEHHBIX | 3HATh OCHOBBI PACUCTHBIX
3aKOHOB U (opMy, 3a]1a4 ¢ STHMH BEJIMIHHAMH.
paciupuTh NpeacTaBiIeHus 0 | OCHOBHI 00bICHEHUS MHOTHUX
BO3MOXXHOCTU IPUMEHEHHS | YCTPOMCTB SIBICHUSIMU
MPOCTHIX MEXaHU3MOB paboThI, MOIITHOCTH U
SHEPTHH.
Yuenux donocen
ymemb: BeIsicCHEHHE yCTIOBUS
paBHOBeCHS pblyara.
5.4 | JIaGoparopnas padota Ne 13 CdopmupoBath ueTkue Yuenux donncen WuauBunyansHas pabota CaMOCTOSITEILHOCTD B

«IIepexon moTeHIIMATBLHON
3HepI‘I/II/I B KI/IHGTI/I‘-IGCKYIO n
0o0paTHOY

MIPEJICTABICHHUS O
MIPEBpAIICHNN YHEPTUU

3Hamsb: HOPMYIIBI IS
BBIYUCIICHHS YHEPTUN TIPU
MEXaHHUYeCKOH paboTe Tea.
3HaTh OCHOBBI PACYECTHBIX 33121
¢ 3TuMH BenmduHaMA. OCHOBBI
00BSICHEHUS] MHOTHX YCTPOMCTB
SIBIICHUSIMU SHCPTHUH.

Yuenux donocen ymems:
MPOBOJIUTH IKCIIEPUMEHT I10
onpezaenenuto KIIJI npu
moIbEMeE Teja 0 HAKJIOHHOM
IUIOCKOCTH; 3aIIMChIBATh
pe3yIbTaThl I3MEPECHUH B BUAC

00yJaromxcs,
TUTAHUPOBAHUE H
MpOBEICHHE
HCCIIE/IOBATELCKOTO
AKCIICPUMEHTA,
CaMOCTOSTEIBHBIN COOP
JAHHBIX JUJTSl peIICHUS
MPaKTUYECKUX 3aJ1a4, aHAJIH3
Y OIICHKA MOJyYCHHBIX
Ppe3yNIbTaTOB.

MPHUOOPETECHUN HOBBIX
3HAHUM ¥ TPAKTUYECKUX
YMEHUI




TabnuuBl; GOpMyIHPOBATH
BBIBOJI O BBIIIOJIHEHHOI paboTe
U pe3yJibTaTax ¢ y4EToM
TIOTPEITHOCTH U3MEPEHHUS

5.5 | Beunsrii aurarens. ['9C. CdopmupoBath 4eTKOE MIPUBOUTD [TPUMEPHIL: dponTansHasi, IapHas, DKOJIOTHYECKOE
npejicTaBICHHUE TIepexoia NPEBPAIICHUS SHEPTHU U3 TPYIIOBasi: TNIAHUPOBaHUE BOCIMTaHUE
OJTHOTO BUJ/Ia MEXaHUYECKOW | OJTHOTO BHUJA B IPYTOH; CBOCH IEATENEHOCTH, aHAIIN3
sHeprud B Apyroil. [lepexon | mpuMeps Tel, 00JaMAONUX | U OICHKA TOTYYCHHBIX
9HEPTHH OT OJIHOTO Tela K OJTHOBPEMEHHO U KHHETUYe- | Pe3yJbTaToB.
Ipyromy. Pemenue 3agau CKOH U IMOTEHLUAIBHON
SHEPrueii; paboTaTh ¢
TEKCTOM y4eOHHKa
5.6 | JIaGoparopHas padota Ne 14 Hayuuts: HaOmM0aTH, Ymemuw: cooupath yctaHoBKY | MHnuBuayanpHas paboTa CaMOCTOSTEIBHOCTh B
«JlelicTBHE BOISHOM HU3MEPSTh ¥ 0000IIaTh B 10 OTIMCAHUIO, IPOBOJIUTH 00yJaroImXCs, MPHUOOPETECHUN HOBBIX
TYpOUHBI» nporecce } OKCMIEPUMEHT 10 NPOBEPKE | MIAHNPOBAHHE H 3HaHI/II‘/:IJ U TIPAKTHYECKUX
AKCIEPUMEHTAITLHON YCIIOBUS ISHCTBUS BOJSHOW | MPOBEICHHE yMEHUH
JIeSTeIIHOCTH; TypOWHBI; 3aIMCHIBAThH HCCIIE/IOBATELCKOTO
CHCTEMATHU3UPOBATh U pe3yabTaThl B BUJIE TAOJIHUIBI;, | DKCIICPUMEHTA,
000011aTh MTOJTyYCHHBIC (hopMyIIMpOBaTH BRIBOJ O CaMOCTOSTEILHBIN COOP
3HAHUS; MTPEICTABIATH BBITTOJTHCHHOM paboTe U pe- | JAHHBIX IS PEIICHUS
pe3yIbTaThl U3MEPEHHUI B 3yJIbTaTax ¢ y4éToM MPAaKTUYICCKUX 3a/1a4, aHAJIH3
BHUIC TAOJIHIIL MTOTPEIITHOCTH U3MEPEHUS Y OICHKA MOJTYYEeHHBIX
pE3yIBTATOB.
Pa3nen VI 3akiouuTeiibHoe 3ausTue (1 yac)
6.1 | TlonBeneHne UTOrOB PabOTHI Ot BenuKoro 320y ACHUA K | YMEHHE IEMOHCTPUPOBAThH WuauBunyansHas pabota DcTeTHuecKoe
3a roj. lllkonpHas HaydHO- BEJIMKOMY OTKPBITHIO. MPE3CeHTAINH; BBICTYIIATh C o0ydarormxcs, BOCITMTaHUE
IIPaKTHYCCKast KOHDEPEHIHs JIOKJIaIaMH; YIaCTBOBATH B TUTAHUPOBAHUE U
00CYXJICHUH JOKIIAZI0OB U MpOBeICHHE
Npe3eHTaNnH CBOMX HCCIIE/IOBATELCKOTO
OJTHOKJIACCHUKOB AKCIIEPUMEHTA,

CaMOCTOSITEIIbHBIN COOP
JAHHBIX JIJTSI PEIICHHS
MPaKTHYECKUX 3a/1a4, aHAITH3
1 OLICHKA TIOTYYCHHBIX
pe3yJIbTaToB.




Coaepikanue nporpaMmbl

I Pa3nen «BBenenne. M3mepenne puznyeckux BeJuunH. MicTtopus MeTpH4YecKOM CHCTEeMbI Mep»

(3 yaca: TeopeTnyecKue 3aHATHUSA- 3 Yaca, NPAKTHYECKHE 3aHATHS- 2 Yaca)

1.1 .Teopus: BBenenne. UHCTpyKTax MO TEXHUKE O€30MaCHOCTH.

1.2 Teopus: Bepmiok, JIOKOTh U Apyrue eauHulbl. OTKy/1a MOnuio BeipaxeHne «MepuTh Ha CBOM apIliiH.
Poryaxknsie Becbl./Ipakmuxa: I3mMepeHne IIUHbI CIIMYKH, YKa3aTeIbHOTO Nalblia, , YCTPOMCTBO PHIYaKHBIX BECOB U
MIPUEMbI OOpAIIEHUS C HUMH.

1.3.Teopusa: JlecaiTuuHas MmeTpuyeckas cucrema Mep. Beruncienue B paznuunbix cucreMax mep. CH-cucrema
WHTEepHAMOHaNbHas. [Ipakmuka: V3MepeHue Mmiomaay JHa YaifHOro crakaHa., u3Mepenue oobema 50 ropouH,
OIpeJIeJIeHUE LIEHBI AeJIeHUs pudopa.

II Paznen «llepBoHayajibHbIEC CBeleHUS O CTPOCHHMHU BelleCTBa»

(7 4acoB: TeopeTH4ecKHe 3aHATHSA- 3 Yaca, NPaKTHYEeCKUe 3aHATHS- 4 Yyaca)

2.1. Teopus: llpencraBieHust IPeBHUX yUEHBIX O npupoje Bemectra. M.B.Jlomonocos. Ilpakmuxka:
YMmensbl1eHne o0bemMa Mpu CMEUIMBAHUH BOJIbI U CIIUPTA, PaCIIMPEHHE TBEPAbIX TEJ MPHU HarPEeBaHUHU, PACIIUPEHUE
XKUJKOCTEH IPU HATPEBAHUH.

2.2. Teopus: VicTopus OTKPBITHSI OPOYHOBCKOTO JABMIKEHUS. V3ydeHue u 00bsicCHEeHuE OPOYHOBCKOTO
nBoKeHUs. [Ipakmuxa: MoJellb Xa0THYECKOTO ABMXKEHHSI MOJIEKYJ B OPOYHOBCKOTO JABHIKEHHUS. .

2.3.Teopus: Auddyszus. Tuddysus B 6ezonacnoctu. Kak usmeputs monexyny. Ilpaxmuka: Jnddys3us razos
1 KUJKOCTEH, CIIETUIEHHE CBUHI{OBBIX HUIUHIPOB.

2.4.Ypok- urpa «[1oHATh, 4TOOBI y3HATH)» 1O TeMe «CTpOEHHUE BEIIECTBAY.

IIT Paznen «/ABU:KeHHE U CHIIBD)

( 8 yacoB: TeopeTnUeckue 3aHATHSA- 4 Yaca, MPAKTHYECKHeE 3aHATHA- 4 Yaca)

3.1. Teopus: Kak 6s1cTpO MBI IBHKEMCS. ['po3a CTapuHHBIX KpenocTen (karamynbTa). Ilpakmuka:
OTHOCUTENBHOCTD MOKOS U IBHXKCHHUS, IPSMOJIMHEHOE U KPUBOJIMHEITHOE JBUKECHHUE.

3.2. Teopua: Tpenue B Ipupoje U TeEXHUKE. [Ipakmuxa: 3aBUCUMOCTb CUJIbI TPEHUS OT COCTOSIHUS U pofa
TPYUIUXCS MOBEPXHOCTEH, CIIOCOOBI YMEHBIIICHHSI U YBETUUCHHSI CUITBI TPCHHUS.

3.3.Teopusa: Ckonabko BecHT Teio, koraa oHo nazgaetr? K.O. lluonkosckuil. /lpakxmuka: IlonsTue o cune
TSKECTH, MTOHATUE O CUJIE YIIPYTOCTH, BECE Tela U HEBECOMOCTH.

3.4. Teopusa: HeBecoMocTb. BBIX0/ B OTKPBITHIN KOCMOC

3.5. Ypok- urpa «Mup IBHKEHHII 10 TeMe «/{BHKEHUE U CUITBI.

IV Paznen «/aBjieHue ;KUAKOCTEH U ra30B»

(7 yacoB: TeopeTHYECKHE 3AHATHS- 3 Yaca, NpaKTUYeCKue 3aHATHS- 4 Yyaca)

4.1. Teopus: 3axoHn [lackans. CoobOmatontuecs: cocysl. /Ipakmuka.: PaBHOBeCHE KUAKOCTH B
COOOIIAONTUXCSI COCYaX, YCTPOUCTBO U JIEHCTBUE (POHTAHA, IEHCTBUE JIMBEPA U IMUITCTKH.

4.2. Teopus: AtmochepHoe maBienue 3emiu. Boznyx padoraer. MccnenoBanus MOPCKUX TITyOUH.
Ilpakmuka: CnaBIuBaHUE KECTIHOM OaHKU CHIION aTMOC(EpHOTO JaBICHUS, yCTPOMCTBO U ACHCTBHE MAHOMETPOB
KHUJKOCTHOTO U METAJNINYECKOTO.

4.3. Teopus: ApxuMenoBa cuiia U KUTbl. ApXuMes o IiaBaHuu Teil. [Ipakmuka: JleMOHCTpauus AeicTBUs

apXUMeZ0BOM CHUJIBI, TUIaBaHUE KapTO(eTnHbl BHYTPU pacTBOpa COJIM, yCTPOUCTBO U MPUMEHEHHE apEOMETPOB.



4.4, Ypok - urpa «Iloiimait peIOKy».

V Paznen «PaGoTra 1 MOIIHOCTH. JHEPTUsD)

( 6 yacoB: TeopeTHUYECKHUE 3aHATHS- 3 Yaca, NPaKTHYeCKHe 3aHATHSA- 3 yaca)

5.1. Teopus: ITpocteie Mexanu3Mbl. CuibHee camoro cebs1. [Ipaxmuxa: PaBHOBecHE CUIT Ha phIyare,
MPUMEHEHHE 3aKOHA PABHOBECHUS pblyara K OJIOKY.

5.2. Teopus: Kak yctpauBanuce uygeca? Mexanuka nserka. /lpakmuka. Ilepexos1 HOTeHIIMAIbHOW YHEPTUU B
KHHETHYECKYIO U 00paTHO

5.3.Teopus: Beunsii gpurarens. ' 9C. IIpakmuxa: JleficTBue BOJISHON TYpOUHBL.

VI Pa3gen 3akiaouuresILHOE 3aHATHE.

(1 yac: TeopeTnueckoe 3ansitue-1 yac)

[TonBenenue uroros padoTsl 3a rof. [lIkonpHas HayuyHO-TIpaKTHYECKass KOH(DEPCHIIHS.
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