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[IpeameT (xypc) Du3uKa BOKPYr HAC Kiacc 7

KonnuectBo yacoB 1o yueOHoMy 1any: 34 roa, 1 B Heelno.

PaccmoTtpena Ha 3acenanuu IIMO yuureneit MaTeMaTUKU U HHPOPMATUKU
(Ha3BaHWE METOAMYECKOTO OOBETMHEHNS )

[Ipotokon Ne 1 ot «28 » aBrycra 2024 1.

[Tpencenarens HIMO Kaneposa C.H..




IMosicuuTeILHASA 3aNIMCKA

Pabouas nmporpamma BHEYpOUHOU AESITEIBHOCTH )i [ — X KJIAacCOB «DU3HUKa BOKPYT HAC»
Pabouas mporpamma pa3paboraHa Ha ocHOBe aBTOpckoil mporpammel E. M. I'ytHuk, A.B.
[eppimknna «®usuka. Xumus 7-9 xmace» -M.: [poda, 2021 r. u Meroauyeckoro mocobust C.B.
JlozoBenko, T.A. TpymmnHa «Peamu3amuss o00pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHOW U
TEXHOJIOTUYECKON HAampaBiIeHHOCTEH MO (PU3MKE C HCIOJIb30BaHHEM O0OpynoBaHUS LeHTpa «Touka
pocta»», Mocksa, 2021.
Crpykrypa padoueil nporpaMMbl BHEYPOUHOIl AesAITEJBLHOCTH A 7 — X KjaaccoB «Pusnka
BOKPYI Hac» BKJIOYaeT TPHU pa3jeia:
1. PesynbpraTbl 0CBOCHMS Kypca BHEYPOUHOU JEATEIBHOCTH
2. Coneprxanue Kypca BHEYpPOUHOU AEATEIBHOCTH C yKazaHHEeM (OpPM OpraHU3alMy U BHJIOB

JACATCIIBHOCTH.



3. Temarnueckoe nIaHUPOBAHUE.

IIpakTnyeckass 3HAYMMOCTh Kypca BHEYPOYHOM JAeSITeJIbHOCTH.

Hcxons U3 ujien HENpEepbIBHOCTH €CTECTBEHHO — HAyYHOro OOpa30BaHUS M OPUEHTUPYSICh HA
CTPYKTYPY COAEpKaHUS MIKOIBHOTO 00y4eHus: (PU3MKe, JaHHBIA KypC TMO3BOJISIET PEaT30BaTh MPUHITHIT
pa3BHUBAIOIIEr0 OOY4YeHHs] Ha OCHOBE CHCTEMHO — JAESITENbHOCTHOIO MOJX0Ja, KOTOPBIA IO3BOJISET
pealin30BaTh pa3BUTHE JMYHOCTH YYaIllErocsi HA OCHOBE OCBOCHMS YHUBEPCAIbHBIX YUeOHBIX NEHCTBHIA,
MO3HAaHUsI M OocBoeHUs mupa. OOpa3oBarenbHas AEATEIBHOCTh M Y4eOHOE COTPYIHHYECTBO B XOJ€
M3YUYEHHs Kypca CIY>KUT JOCTIXKEHHIO IIeJIei IMYHOCTHOTO U COIMAJIBbHOTO Pa3BUTHA oOydaromumxcs. B
XO/JIE €ro U3y4eHUs] OHM BOBJIEKAIOTCS BO BCE ATAIlbl HAYYHOTO MO3HAHMS: OT HAOIIOCHHUS SIBICHUN U HX
SMIIUPUYECKOTO HCCIECAOBAaHUSA, JIO BBIABMKEHUS THUIOTE3 M HKCIEPUMEHTAIBHOM IPOBEPKHU
TEOPETUYECKUX BBIBOJAOB. M3ydeHne Kypca M0o3BOJIAET MOAIAEPKUBATh UHTEPEC U YIYUIIUTh YCBOCHHUE
CHCTEMAaTHYeCKOro Kypca (HU3uMKu B 7-X Kiaccax. Kypc 3HAKOMHT yYamuxcs ¢ MHOTOYMCICHHBIMHU
SBJIICHUSIMU (DU3UKH uepe3 HaOII0IeHH s, SKCIIEPUMEHTHI, HTPOBBIE CUTYAI[HH.

Oco0eHHOCTH BO3PACTHOM IPYNIIbI 00y4aK0IIMXCS, HA KOTOPbIX OPMEHTHPOBAaHA NIPOrpaMMma:

OGyuarommuecs / — X KJIAcCOB.

Y nereii B Bo3pacre 13 — 14 jer ¢opMupyeTcs OCMBICICHHOE, IICJICHANPAaBICHHOE,
aHAJIM3HUPYIOIlee BOCHPUITHE OKpYyKarolero Mupa. Kypc BHeypouHOH AesTenbHOCTU MO (U3UKE
«Du3nKa BOKPYT HAC» CO3[AET y AeTel MpeJCTaBlIeHUe O HAyYHOU KapTUHE MUpa, GOPMUPYET HHTEpEC
K TeXHHKE, Pa3BUBACT TBOPUYECKHUE CIOCOOHOCTH, TOTOBUT K MPOJIOIDKEHUIO U3YIeHUST GU3UKH. SIBISSICH
OCHOBOM HAyYHO — TEXHHYECKOTO Iporpecca, (hu3MKa IOKa3bIBaeT T'YMaHHCTUYECKYIO CYITHOCTh
Hay4YHBIX NO3HAHUH, MOAYEPKUBAET UX HPABCTBEHHYIO IIEHHOCTb, ()OPMHUPYET TBOPUECKUE CIIOCOOHOCTH
yJaluxcs, UX MHPOBO33pEHHE, T.€. CIIOCOOCTBYET BOCIHMTAHUIO BHICOKOHPABCTBEHHOW JIMYHOCTH, YTO
SIBIISIETCS. OCHOBHOM 1IEJThI0 00YUEHUS U MOXKET OBITh JJOCTHTHYTO TOJBKO MPHU YCIOBUH, €CITU B IIPOIECCE
oOydeHust 0yneT chopMHPOBAH UHTEPEC K 3HAHUSIM.

IIpuopurernnie GopMbI U METOBI PAOOTHI ¢ O0YHYAKIIUMUCS:

e DBpucTHyeckas decena;

e lnauBuayanbHas U rpymnmoBas padora;

e [[annpoBaHue 1 MPOBEICHUE UCCIIEA0BATEIBCKOTO IKCIIEPUMEHTA,;

e CaMOCTOATENBHBIN cOOp JaHHBIX JUIsl PEIICHHS TPAKTUIESCKHX 3a/1a4,

e AHanH3 ¥ OIIEHKA TTOJTYYCHHBIX PE3yIbTATOB.

IIpakTH4yeckue 3aHATHSA:

o 3aHUMAaTEJIbHBIE OTIBITHI;

o MO3HABATENIbHBIE UTPHI;

o BBIITOJTHCHHUE TBOPYCCKUX BaﬂaHHﬁ;



. paboTa ¢ JOTOTHUTEIBPHON JTUTEPATYPOH.
@opMbl 0/IBE/ICHUS HTOTOB PeajTu3alui NPOrpaMMbl:
HtoroBoe 3ausitue — «B Mupe siBnenuii» (o0pazoBaTenbHOE HHTEIPUPOBAHHOE COOBITHE).

Cpok peanu3zanuu nporpammsl — 1u B Hezento,34 B rox

1. Pe3yabTaThl OCBOEHHSI Kypca BHEYPOUYHOI 1eATEIbHOCTH

O01mas 1eb Kypca BHEYPOUHOIi 1esiTeIbHOCTH: B IPKO U yBIIEKAaTEIbHOU (hOpMe paciIupsTh
U yrIyOJIsTh 3HAHUS, TOJyYEeHHBIC YJAIIMMUCS Ha YPOKaX; MOKa3aTh HCIIOIb30BAHUE 3HAHUH B IPAKTHKE,
B JKW3HH; PA3BUHYTh TPAHUIIBl yUeOHUKA, 30K€Ub YYAIIUXCs CTPEMIICHHMEM KaK MOKHO OOJIbIIIE y3HATh,
MOHSATH; PACKPBITH TIEPE]T YUATUMHUCS COACP)KaHUE U KPacoTy (GU3UKH KaK HAyKH.

Heau u 3a1a4n Kypca BHEYPOYHOM 1eAATeIbHOCTH:

Henau n3yyenus npeamera

W3ydeHue ¢U3MKU HA CTYIIEHH OCHOBHOTO OOIIEro oOpa3oBaHUSl HAMPABJICHO Ha JOCTH)KEHUE
CIEYIOLUX LeJel:

— OCBOCHHME 3HAaHUU O MEXAHWYECKUX SIBJICHUSX, BEJIIMUMHAX, XAPAKTEPU3YIOLIUX 3TU SIBJICHUSA,
3aKOHAaX, KOTOPBIM OHU MOJIYUHSIOTCS, METOAAX HAYYHOTO IMO3HAHUS MIPUPOJIBI U POPMUPOBAHUE
Ha ATOW OCHOBE IIPE/ICTABJICHUH O (PU3UICCKON KapTHHE MHUPa;

— OBIIQJICHHE YMEHUSMU MPOBOAWTH HAOIIOJACHHS MPUPOTHBIX SBICHUH, OMUCHIBATH U 0000IIATh
pe3ynbTaThl HAOMIOJACHUN, WCIOJB30BaTh IMPOCThIE HU3MEPUTENbHBIE MPUOOPHI IS U3YyYeHUs
(UBUYECKUX SBJIICHUM, TPEJCTABISATh PE3yJbTaThl HAOMIOJCHUN WM H3MEPEHUN C TOMOIIBIO
Tabnui, TrpaguUKOB U BBIABIATH HAa 3TOH OCHOBE OCOOBIE 3aKOHOMEPHOCTH, HPUMEHSTbH
MOJyYEHHBIE 3HAHUSA JUIsi  OOBSICHEHHS  pPa3HOOOPAa3HBIX  TPHUPOIHBIX  SIBJICHUH U
MPOLIECCOB, NPUHIMUIOB JEWCTBUS BAXKHEHIIMX TEXHUUYECKUX YCTPOMCTB, MJis PpELICHUS
(bu3nuecKux 3a1ay;

— pa3BUTHE TO3HABATENBHBIX WHTEPECOB, WHTEIJIEKTYyadbHBIX U TBOPYECKHX CIIOCOOHOCTEH,
CaMOCTOSATENILHOCTH B TPUOOPETEHUH HOBBIX 3HAHUM, MpPU pElIeHUH (HU3UYECKUX 3a7ad u
BBITIOTHEHUH SKCIIEPUMEHTATIbHBIX HCCIEAOBAaHUNH C HWCHOJIB30BaHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTHIL,

— BOCIIUTaHUE YOEKJIEHHOCTH B BO3MOYKHOCTU TO3HAHHS 3aKOHOB MPHUPOJBI, B HEOOXOIUMOCTH
Pa3yMHOTO HCIOJIb30BaHUSA JOCTH)KEHUWA HAYKH M TEXHOJOTHM JUISl JajJbHEWIIEro pa3BUTHS
YeII0BEYECKOro O0IIEeCTBA, YBAXEHHS K TBOPIIAM HAyKH U TEXHUKH, OTHOIICHUS K QHU3UKE KaK K
AJIEMEHTY OOIIIEYETOBEUECKON KYIbTYPHI;

— WCIIOJIb30BaHWE TIOJNIYYCHHBIX 3HAHUW ¥ YMEHUW IS PEIICHHWs] TPaKTUYECKHX 3ajad
MOBCETHEBHONW  KW3HM, oOecreueHuss Oe30MacHOCTH CBOEH  JKH3HU, PAIMOHAIBHOTO

WCIIOJIB30BAaHUS U OXPAHBI OKPYKAOIIEH CPEBI.



Hcxons w3 oOmMX TMOJMOXKEHWH KOHIENUMU (U3nYeckoro oOpa3oBaHUs, JIaHHBIH Kypc
BHEYPOYHOH JIeSTeNbHOCTH MPU3BaH PeIIaTh CISAYIOIUE 3aa4M:

— €03/aTh YCJIOBHS Uil (POPMHPOBAHUS JIOTHIECKOTO U a0CTPAKTHOTO MBIIUICHHUS Y IIKOJIBHUKOB
KaK OCHOBBI UX JanbHeHero 3¢ hekTuBHOro 00yueHus;

— cdopmupoBath HaOOP HEOOXOIUMBIX JJIS JaTbHEHIIEr0 00ydIeHUS TPEIMETHBIX B 00IIey4eOHBIX
YMEHHUI Ha OCHOBE PELICHUS KaK IPEAMETHBIX, TaK ¥ HHTETPUPOBAHHBIX KU3HEHHBIX 3a71ay;

— o0ecneunTh MPOYHOE W CO3HATEIILHOE OBJIAJICHUE CHUCTEMOW (PU3MUECKMX 3HAHUI M YMEHHH,
HEOOXOAUMBIX JUIsl MPUMEHEHHS B NPAKTUYECKOH NEATENbHOCTH, U HM3YyYCHHUS CMEKHBIX
IUCLUIUIMH, JUIs HPOAOJDKEHHMs OoOpa3oBaHUs; O0ECHeUNTh HHTEIJIEKTYalbHOE pa3BUTHE,
copMHpOBAaTh KadyecTBAa MBIIUICHHUS, XapaKTepHbIE Uil (PU3MUECKOW JEATENbHOCTH U
HEOO0XOAMMBIE /IS OJIHOLIEHHOM KHU3HH B OOIIECTBE;

— chopmupoBath npeacraBieHrne 00 uaesx u Merogax Gpusmku, o pusznuke xKak Gopme onmcaHUSI U
METO/Ie TO3HAHUS OKPYKAIOIIETO MHPA;

— c(hopMupoBaTh MpeACTaBICHNE O (PU3UKE KAaK YaCTH OOIIEUEIOBEUECKON KYIbTYpPbI, TOHIMaHUE
3HaYMMOCTH (PU3UKHU JJIs1 OOIECTBEHHOTO IIpOrpecca;

— c(hopMupoBaTh YCTOHYMBBIA MHTEpEC K (PU3UKE HA OCHOBE MU(PEPEHIIMPOBAHHOTO MOAX0JA K
yJalumcs;

— BBISIBUTH M Pa3BUTh TBOPYECKHE CIIOCOOHOCTH HAa OCHOBE 3aJlaHHH, HOCSIIUX HECTaHJAPTHBIM,
3aHUMaTEeJIbHBII XapakTep.

OOuiee 3HaueHue (PU3MKH, KaK COCTABHOM 4acTu o01ero o0pa3oBaHUsl COCTOMT B TOM, YTO OHA
BOOPY)KAeT IIKOJIbHUKA HAYYHBIM METOJOM ITO3HAHUS, MO3BOJISIONIAM TOIYy4aTh OObEKTUBHBIC 3HAHUS
00 okpyxaromeM mupe. Tak ceroHs SKCIEPUMEHT SBISETCS UCTOYHHUKOM 3HAaHUU M KpUTEpUEM HUX
UCTMHHOCTH B Hayke. KoOHLENIMs COBpeMEHHOro 00pa3oBaHHs IOJpa3yMeBaeT, YTo B Y4eOHOM
HKCHEPUMEHTE BEIYIIYI0 POJb JOJDKEH 3aHSTh CaMOCTOSATENbHBIM MCCIIEOBATENbCKUNA YUEHUYECKUN
skcnepuMeHT. COBpeMEeHHbBIE IKCTIEPIMEHTAIBHBIE NCCIIEA0BaHUS TI0 (U3HKE YKe TPYAHO NPEACTaBUTh
0e3 WCIONBb30BaHMsI HE TOJBKO aHAJIOTOBBIX, HO M IM(PPOBBIX H3MEPUTEIBHBIX MpuOOpoB. B Dene-
paJIbHOM TOCYJJapCTBEHHOM O00pa3oBaTeIbHOM YKa3aHO, YTO OJHHM W3 YHMBEPCAJIbHBIX Y4EOHBIX
JeWCTBUH, NMPUOOpETaeMbIX Yy4YallMMHUCS, OJDKHO CTaTh YMEHHUE <«IIPOBEACHUS OIBITOB, MPOCTHIX
AKCIIEPUMEHTAIBHBIX MCCIIEIOBAHNHN, IPSIMBIX U KOCBEHHBIX H3MEPEHHI C UCTIOJIH30BAHUEM aHAJIOTOBBIX
1 I (PPOBBIX U3MEPUTEIHHBIX TIPHOOPOBY.

OOyuenue ocyuiecTBisiercs npu noanepxke LleHTpa oOpa3oBaHUS €CTECTBEHHO — Hay4HOM
HanpaBieHHOCTH «Touka pocra», KOTOPBIM CO3/1aH s pa3BUTHS Yy OOYYaIOLIMXCS E€CTECTBEHHO —
HAay4YyHOM, MaTeMaTH4ecKod, HH(POPMAIMOHHON TIpaMOTHOCTH, (HOPMHUPOBAHMUSI KPUTUYECKOTO U
KpPEaTHBHOTO MBIIIJICHHS, COBEPIICHCTBOBAHMUS HABBHIKOB E€CTECTBEHHO-HAYYHOW HANpPaBICHHOCTH, a

TAaKXE I HpaKTI/I‘{eCKOﬁ OTpa60TKI/I y‘IC6HOP0 Marepuaia 1mo y‘-Ie6HOMy npeaAMeTy «Du3uKay.



Yuawueca oonscnvl snamo:
— CTpOCHHE BEILIECTBA, pa3IuyHble pu3nueckue Npudopsl 1 TOYHOCTh UX U3MEPEHUS;
— MPUPOJTY CHITBI TSKECTH, CUIIBI YIIPYTOCTH, CHIIBI TPEHHSI, BEca TeJa;
— OCHOBHbIE (PpM3MYECKUE BEIMYMHBI M €AUHULIBI UX HU3MEPEHUs: paboTa, MOIIHOCTD,
SHEprusi, Macca, CKOpPOCTb.
Yuawueca oonscnot ymemsn:
— O0OBACHATH ONpeiesieHUE LIEHbI IeTICHHS KAl (PU3MIECKOro U3MEPUTENHLHOTO MpUdopa,
OTIpEEIATh MOTPEIIHOCTh U3MEpPEHUs MPUoopa;
— 3alUCHIBaTh U OOBSICHATH (PU3UUECKUE 3aKOHBI, (POPMYJIIBI M pa3MEPHOCTH Pa3TUIHBIX
(bU3MYECKUX BEIUYUH;
— TIPOBOJHTH UCCIIEIOBAHMSA IO TEME YPOKA U BBHIIIOJIHSATH PEIICHHE 3a/1a4.
JInuHOCTHBIE, MeTanpeAMeTHbIE Pe3yJabTAaThl 0CBOEHHS MPOrPaMMBbI Kypca BHEYPOYHOi
AeATeIbHOCTH «DH3HKA BOKPYT HAC».
JIn4yHOCTHBIE pPe3yJIbTAThI:
OOyyaromuiicss MOTYYUT BO3MOXHOCTH Ui (POPMHUPOBAHUS CIEIYIONINX JHYHOCTHBIX pe-
3yJIBTATOB:
— pa3BUTHE TTO3HABATENIbHBIX HHTEPECOB, MHTEIEKTYaJIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;
— yOeXKIEHHOCTh B BO3MOXKHOCTH TO3HAHUS TPHUPOJbI, B HEOOXOAMMOCTH Pa3yMHOTO HC-
MOJIb30BAaHUS JIOCTMKEHUW HAYKM M TEXHOJOTHW IJIsl JaJdbHEHIIEro pa3BUTHUS YEJIOBEUECKOTO
oOmiecTBa, yBa)XKCHHE K TBOPIIAM HAyKW W TEXHHUKH, OTHOMIEHHWE K (U3MKE KaK K JIIEMEHTY
00111€4eNI0BEUECKOM KyIbTYpPHI;
— CaMOCTOSITEJIBHOCTh B MPUOOPETEHUH HOBBIX 3HAHUN U PAKTHUECKUX YMEHUM;
— FOTOBHOCTb K BBIOOPY JKU3HEHHOT'O MyTH B COOTBETCTBUU C COOCTBEHHBIMU HHTEPECAMU U
BO3MOKHOCTSIMH;
— MOTHBAIMs 00pa30BaTEeIbHON JESTEIbHOCTH Ha OCHOBE JIMYHOCTHO OPUEHTHUPOBAHHOIO
MOAX0/13;
— dbopMUpOBaHHUE IEHHOCTHOT'O OTHOIIEHUS APYT K APYTY, K YUUTENIO0, K aBTOPaM OTKPBITUN U
M300peTeHui, K pe3yiabTaTaM 00ydeHHUS.
Ilampuomuueckoe 6ocnumanue:
— NPOSIBJIIEHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PM3NUECKOi HayKH;
— [IEHHOCTHOE OTHOIIIEHHE K JIOCTHKEHHUSIM POCCUHCKUX YUEHBIX-(DU3HKOB.
I'pasicoanckoe u Oyxo6Ho-HpascmeeHHoe 60CRUMAanUE:
— TOTOBHOCTH K aKTHBHOMY YYaCTHIO B 00CYKIIEHHH OOIIECTBEHHO3HAYMMBIX U 3THIECKHUX

npo6neM, CBA3aHHLIX C ITPAKTUYCCKUM ITPUMCHCHUEM JOCTHKSHUH (1)I/I3I/IKI/I;



— OCO3HaHUE BaXHOCTU MOPAJIbHO-ITUYECKUX IIPUHLIUIIOB B IEATEIBHOCTH YYEHOTO.
Icmemuueckoe 6ocnumanue:

— BOCIIPHSATHE 3CTETHYECKHX KadeCcTB (PU3NUECKOIN HAYKH: €€ TapMOHUYHOTO IIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

— OCO3HAHME [EHHOCTH (PU3NYECKON HAYKH KaK MOILTHOTO HHCTPYMEHTA MIO3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHM, BaJKHEUILIEH COCTABIISIONIEH KYJIbTYpPBI;

— pa3BUTHE HAYYHOMH JTF0003HATEILHOCTH, MHTEPECA K UCCIIEJOBATEIBCKOM e TETbHOCTH.
Dopmuposanue Kynbmypbl 300p06bs U IMOUUOHANLHOZ0 01A20NOIYHUUA .

— OCO3HAHME IICHHOCTH Oe30macHOro obpasza >KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaKHOCTH IpaBuJ1 0€3011aCHOTO MOBEJAEHUS HA TPAHCIIOPTE, HA AOPOrax, € IEKTPUUECKUM U TEIJIOBBIM
000pyZI0BaHUEM B JOMAIIIHUX YCIOBHSX;

— c(OpMHUPOBAHHOCTb HaBbIKA pe(IEeKCUH, IPU3HAHUE CBOETO IpaBa Ha OIIMOKY U TaKOI'o JKe IIpaBa
y IpYroro 4eJIoBeKa.

Tpyooeoe eocnumanue:

— aKTUBHOE y4acCTHE B PELICHMM NMPaKTHUECKUX 3a/ad (B paMKax CEMbHM, LIKOJIbI, TOpoJia, Kpast)
TEXHOJIOTUYECKOH U COIMAIbHOW HANPaBJIEHHOCTH, TPEOYIOMIMX B TOM YHCIe U PU3UIECKUX 3HAHU,

— UHTEpeC K NPAKTUYECKOMY U3Y4YEeHHUI0 Ipodeccuil, CBI3aHHBIX C (PU3HUKOI.

JKonocuueckoe éocnumanue:

— OpHUEHTaIUs Ha MPUMEHEHUe (GU3NUECKUX 3HAHWN JUId pelieHus 3a7ad B 00JacT OKpYKarowlei
Cpelibl, INIAHUPOBAHUS ITOCTYNKOB U OLICHKH UX BO3MOKHBIX IOCIEACTBUMN JJI1 OKPY/KAIOIIEH CpEebl;

— OCO3HaHHUE TI100aIbHOI0 XapaKkTepa HIKOJIOTUYECKUX MPOOJIeM U MyTel UX pPeLIeHUs.

Aoanmayua 0dyuaowe2oca K U3MEHAIOWUMCA YCTI0GUAM COUUANLHOU 1 RPUPOOHOIL CPeObl .

— noTpeOHOCTh BO B3aWMOJICHCTBUM NPU BBIMOJHEHUH HCCIIEIOBAHUN U MPOEKTOB (hU3NUYECKOMN
HaIIPaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTUX;

— MOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH YEPE3 NIPAKTUYECKYIO JEATEIBHOCTD;

— noTpeOHOCTh B (HOPMUPOBAHMM HOBBIX 3HAHMI, B TOM 4uciie (GOpMYIUPOBATH UJEH, MOHSITHUS,
TUIIOTE3BI O PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

— 0CO3HaHME Ae(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH (PU3HUKHY;

— IUTAaHUPOBAHKUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;

— CTpeMJIEHUE aHAJIM3UPOBATh U BBISBISTH B3aUMOCBSI3U MPUPO/IbI, O0IIECTBA U SKOHOMHUKH, B TOM
qHcIIe C UCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUMH;

— OIICHKAa CBOMX JEMCTBHI C y4€TOM BIUSHUS HA OKPYXKAIOIIYIO CPEY, BO3MOXKHBIX TJ100aTbHBIX
MTOCJIEACTBHM.

MeTtanpeamMeTHbIe pe3yJIbTaThI:



OOyuaronuiicss OIYYUT BO3MOXKHOCTH 711 (GOPMUPOBAHUS CIEAYIOUINX METalpeaMETHBIX
pe3yJIbTaTOB:
— OBJIaJICHUE HABBIKAMU CAMOCTOSITEILHOTO MPUOOPETEHHUS HOBBIX 3HAHHM, OpPTraHHU3aIlH
y4e0HOM AESITeNbHOCTH, ITOCTAHOBKY LIEJIEH, TUTAHUPOBAHMSI, CAMOKOHTPOJISI U OLIEHKU PE3yIbTaTOB
CBOEH J1eATENbHOCTH, YMEHUSMU MIPEIBUIETh BO3MOXKHBIE PE3YJIbTAThl CBOMX JECHCTBHIA;
—  TIOHMMaHHUE Pa3IMYUil MEXAYy HMCXOIHBIMH (DaKTaMU W TUIOTE3aMU IJIs UX OOBSICHEHHS,
TEOPETUYECKUMHU MOJEISIMA U PEANbHBIMU OOBEKTaMH, OBJIA/JICHUE YHUBEPCAIbHBIMH y4EOHBIMU
NCHCTBUSIMU HAa TPUMEpPAx THUIOTE3 sl OOBSCHEHUS M3BECTHBIX (DAKTOB U IKCIEPUMEHTATBHON
MIPOBEPKHU BBIABUTAEMBIX THIIOTE3, Pa3pa0OTKU TEOPETUUECKUX MOJIEIEH MPOLIECCOB WU SIBIICHUM;
— (dbopMupoBaHHEe YMEHUN BOCIPUHUMATH, TepepadaThiBaTh M MPEIBIBIATH HHPOPMAIUIO B
CIIOBECHOM, 00pa3HOM, CHMBOJIMYECKON (hopMax, aHATM3UPOBATh W TiepepabaThIBaTh MOIYYCHHYIO
WH(OPMALIMIO B COOTBETCTBUM C TOCTABJICHHBIMHU 3aJla4aMH, BBIACISITH OCHOBHOE COJECp)KaHUE
MIPOYUTAHHOIO TEKCTA, HAXOAUTh B HEM OTBETHI HA MOCTABJIEHHBIE BOIIPOCHI U U3J1araTh €ro;
—  TpuoOpeTeHHe OIbITa CaMOCTOSITEIBHOTO MOWCKA, aHajan3a W oTOOpa MH(pOpMAlUU C HC-
MOJIb30BAHUEM PA3JIMYHBIX MCTOYHMKOB M HOBBIX HMH(OPMALIMOHHBIX TEXHOJIOTMH AJI peLIeHUs
M03HABATEIbHBIX 33/1a4;
—  pa3BUTHE MOHOJOTMYECKOW M JHATIOTMYECKOM peuH, yMEHUs BbIpaXXaTb CBOU MBICIIH,
CIIOCOOHOCTH BBICTYIIMBATh COOECEIHHUKA, IOHUMATh €r0 TOUKY 3pEHUS, IPU3HABATD [IPaBO JPYIroro
YeJI0BEKa Ha MHOE MHEHUE;
— OCBOCHHME NPUEMOB JEHCTBHI B HECTAHJIAPTHBIX CUTYALMsIX, OBJIAJEHUE SBPUCTUYECKUMHU
METOJaMH PEIICHHSI TIPOOIIEM;
— (opMupoBaHre yMEHUH paboTaTh B IPYIIE C BHIMOIHEHUEM PA3IMYHBIX COLUATIBHBIX POJIEH,
NPEJCTaBIATh U OTCTAUBATh CBOU B3IVl M YOEXK/IEHUS, BECTH IUCKYCCHIO.
PeryasituBubie YY /|

OO0yuaromuiics OIYYUT BO3MOXKHOCTD 111 (JOPMUPOBAHUS CIETYIOIUX PETYISATUBHBIX Y'Y /1.
1. YMeHue caMocTOSTENbHO ONPEEIATh e 00y4YeHus, CTaBUTh U (JOPMYIMPOBATh HOBBIE 3a/1a4M B
yuébe M TO3HABaTEIIbHOW JEATENIbHOCTH, Pa3BUBaTb MOTHUBBI M HMHTEPECHl CBOEH I103HABATEIbHOMN
JeSITeTbHOCTH.

OOVYYarOIUHACT CMOKET:

— aHAJIM3UPOBATh CYLIECTBYIOIINE U IUIAHUPOBATh OyAyIIHe 00pa30BaTeIbHbIE PE3YIbTATHI;
— UICHTU(PHUIUPOBATH COOCTBEHHBIE TPOOJIEMBI M OTIPENIENIATh TIaBHYIO IPOOIEMY;
— BBIJIBUTaTh BEPCUU pellIeHus: TPpoOeMbl, (POpMyIUPOBATh TUIIOTE3bI, IPEABOCXUIIATH KOHEUHBII

pe3yInbTarT;



— CTaBUTh LI€Jb JEATEJIBHOCTH Ha OCHOBE ONpPENENEHHON MpoOJeMbl M CYLIECTBYIOIIUX
BO3MOKHOCTEH;

— dbopMynTupoBaTh yueOHbBIC 33a41 KaK IATrd JOCTHKCHHUS MIOCTABICHHOM 1N IeATEIbHOCTH;
— 000CHOBBIBATh IIEJICBBIE OPUEHTHUPHI U MPUOPUTETHI CCHUIKAMHU Ha IIEHHOCTH, YKa3bIBas U
00OCHOBBIBAs JIOTHYECKYIO MTOCIIEI0BATEIBHOCTD 111aroB.

2. YMeHHue caMOCTOATEIbHO IJIAHUPOBATh MYTH JOCTHXKEHHUS L€Jei, B TOM YHClie aJlbTepHAaTUBHBIE,
OCO3HAaHHO BBIOMpATh Hanbosee Y (heKTUBHBIC CTIOCOOBI pelIeHHs YIeOHBIX U MTO3HABATEIBHBIX 3a/1a4.

OO0vyYaronmiicsa CMOXET:

— ompenensaTh HeoOxomuMoe(ble) NeUCTBUE(s])) B COOTBETCTBHHM C Y4YeOHOW M IO3HABAaTEIbHOU
3aJla4yaMU U COCTaBJISATh AJITOPUTM €ro(1X) BBIIIOJHEHMUS;

— 00OCHOBBIBATh M OCYIIECTBIATH BEIOOp Hanbosee 3pPeKTUBHBIX CIIOCOOOB pEIICHUs YIEOHBIX U
MMO3HABATEJIBHBIX 33]1aY,

— OIpenensaTh/HaXOAUTh, B TOM YHCIIC U3 MPEUIOKCHHBIX BapUaHTOB, YCJIOBHS IS BBITIOJTHCHHSI
y4eOHOM 1 TT03HaBaTeNbHOM 3a/1ay;

— BBICTpPaWBaTh JKU3HEHHbIE TUIAHBI Ha KPATKOCPOUYHOE Oynmyiiee (3asBISAThH IEJIEBbIE OPUEHTHPHI,
CTaBUTH aJICKBATHBIC MM 3a/I1a4U M MPEJIarath IeHCTBUS, YKa3bIBasi © 00OCHOBBIBAS IOTHYCCKYIO
MOCIIEI0BATEIHLHOCTD IIaroB);

— BBIOMPATh W3 TMPEIIOKCHHBIX BAPUAHTOB M CAMOCTOSITEIIBHO HWCKATh CPEICTBA/PECYpCHI IS
pelIeHus 3a/1a4k/T0CTIKEHUS 1eNH;

— COCTaBJISITH IJIAH PEIICHUS MTPOOJIEMBI (BBITIONHEHUS TIPOCSKTA, TPOBEICHUS UCCIICIOBAHNS);

— OIpeNeNATh MOTCHIMATBHBIC 3aTPYIHEHUS MPU PEIICHUU YIeOHOUW U IMO3HABATEIBFHON 3a/1a4U U
HaXOJUTh CPEACTBA JUISl UX YCTPAHEHUS,

— OIKCHIBATh CBOM OMBIT, OOPMIISISL €0 IJIs Mepeayu APYTUM JIOJSM B BHJI€ TEXHOJIOTHH
pelIeHrs MPaKTHUECKUX 3a7ad ONpeAeEHHOro KJ1acca;

— TUIaHUPOBATh ¥ KOPPEKTHPOBATH CBOIO MHANBUAYAIbHYIO 00pa30BaTeNbHYIO TPAEKTOPHUIO.

3. YMeHne COOTHOCUTh CBOU JACUCTBHUS C MIAHUPYEMBIMHU Pe3yIbTaTaMH, OCYIIECTBISTH KOHTPOJb CBOSH
JESATEIbHOCTH B TIPOIECCe JIOCTMDKECHUS pe3yabTaTa, OMPEISNATh CIOCOOBI JCWCTBHI B paMKax
MPEIJIOKEHHBIX yCIOBUM UM TpeOOBaHMA, KOPPEKTHPOBATh CBOHM JEUCTBUS B COOTBETCTBHH C
HU3MEHSIOLIENCS CUTYyallUE.

OOVYYarOIUNACT CMOKET:

— ONpPENENATh COBMECTHO C I1E€1aroroM M CBEPCTHUKAMM KPUTEPHUH ILUIAHUPYEMBIX PE3YJIBTATOB U
KPUTEPHUH OLIEHKU CBOEH YUeOHO! AeATeNbHOCTH;
— CUCTEMATHU3UPOBATh (B TOM YMCJIE BHIOMPATh MPUOPUTETHBIE) KPUTEPUH IJIAHUPYEMBIX pe-

3yJIbTaTOB U OLICHKHU CBOCH JCATCIIbHOCTH,



— 0TOMpaTh MHCTPYMEHTHI JUIsl OLIEHUBAHMS CBOEH NEATEIbHOCTH, OCYILECTBIISATh CAMOKOHTPOJIb
CBOEH JIeATENIbHOCTU B paMKaX IPEUI0KEHHBIX YCIOBHM U TPEOOBaHMIA;

— OLICHUBATb CBOKO JEATEIBHOCTb, apryMEHTHPYs IPUYMHBI JOCTHIKECHMS WIM OTCYTCTBUS
IUIAHUPYEMOTO PE3yibTaTa;

— HaXO/JUTh JIOCTaTOYHBIC CPEJCTBA Ul BBIIOJHEHHUs YYEOHBIX AECHCTBHM B W3MEHSIOIIEHCS
CUTYallUU W/WIM NIPU OTCYTCTBUU IUIAHUPYEMOTO PE3yJIbTaTa;

— paloTas 1o CBOEMY IUIaHy, BHOCUTh KOPPEKTHUBBI B TEKYILYIO AEATEIbHOCTh HA OCHOBE aHAJIN3a
M3MEHEHHUI CUTYalluu JJIsl TOJTyYSHHS 3aIlJIaHUPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3ynbTaTa,

— YCTAHABJINBATB CBSI3b MEXAY IOJyYEHHBIMH XapaKTEPUCTUKAMH IPOIYKTa U XapaKTEPUCTUKAMHU
rmporecca JeATEeIbHOCTH UM II0 3aBEPLICHUU JACATEIBHOCTU IIpelaraTb WU3MEHEHHME XapaKTEPUCTHUK
rporecca JUis OJIy4eHUs YJIYYIICHHbBIX XapaKTepUCTUK IIPOAYKTA;

— CBEPATH CBOU JICHCTBHS C IETBIO M IPU HEOOXOJUMOCTH UCIPABIISTH OIIUOKH CaMOCTOSTEIBHO.
4. YMeHHEe OLIEHUBATh IMPABUIBHOCTH BBITIOJIHEHUS Y4eOHOW 3ajadd, COOCTBEHHBIE BO3MOXKHOCTH €&
peuieHusl.

O06vyyaronuiics CMOXKET:.

— OTIpEeIeIIATh KPUTEPUU MPABUIHLHOCTU (KOPPEKTHOCTH ) BBITIOJTHEHHS Y4eOHOI 3a/1a4H;

— AHAJIN3UPOBATh U 0OOCHOBBIBATh IPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPUS IS
BBHITIOJTHEHUS Y4eOHOIl 3a/1a4u;

— CBOOOHO IMOJIb30BAThCS BHIPAOOTAaHHBIMU KPUTEPUSIMU OLIEHKH M CAMOOLIEHKH, UCXO/s U3 LIEIH
Y UMEIOLIUXCS CPE/ICTB, pa3iinyasi pe3ysabTaT U CIoco0bl A1eHCTBHIA;

— OLICHUBATh MPOAYKT CBOEH JI€ATEIbHOCTH IO 3aJJaHHBIM W/WJIK CAMOCTOATEIBHO OINpeAeaEHHBIM
KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO JEATEIBHOCTH;

— 000CHOBBIBaTh JJOCTH)KUMOCTH 1LIE€IM BBIOpaHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOMX
BHYTPEHHUX PECYpPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

— dbuKcHpOBaTh U AHATTU3UPOBATH JTUHAMHUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

5. Bnasenue ocHOBaMHM CaMOKOHTpOJIS, CaMOOLIEHKM, IPHHATUS pPEIEeHUH M OCYIIECTBICHUS
OCO3HaHHOTO BBIOOpPA B y4eOHOM! U 1M03HABATEIbHOM 1E€ATEIHOCTH.

OOVYYarOIUNACT CMOKET:

— Ha6J'IIOI[aTB W aHAJIM3UPOBATH CO6CTBCHHy}O yqe6Hy}0 1 NNO3HABATCIIbBHYIO JCATCIIBHOCTDL U
ACATCIIBHOCTD APYTHUX 06yanOIHHXCH B IIpOLECCEC B3aUMOIIPOBECPKHU,

— COOTHOCHUTD PCAJIbHBIC U IIJIAHUPYCMBIC PC3YJILTAThI I/IH,Z[I/IBI/II[yaJ]LHOI‘/JI O6p3.30BaTeJIBHOI71

JCATCIIBHOCTH U JI€JIaTh BBIBOJBI,

— MMPUHHUMATh PCHICHUC B y‘-IC6HOI71 CUTyallul U HCCTHU 34 HCT'O OTBCTCTBCHHOCTD;



— CaMOCTOSATENIFHO ONPEACISATh IPUYMHBI CBOETO yCIeXa WX HeyclieXa M HaXOIUTh CIIOCOOBI
BBIXO/Ia 3 CUTYallU HEYCIeXxa,
— PETPOCHEKTHUBHO ONPEAENIATh, KaKue ACHCTBUS MO PEUICHUI0 YUeOHOH 3ajaud WM HapaMeTphl
3TUX JEUCTBUIA MPHUBEIH K OIYYCHUIO UMEIOIIEroCs IPOIyKTa YIeOHOM NeITeIbHOCTH;
Ilo3naBarteibHbIe YY ]|

OOyuarouuiics TOIYYUT BO3MOKHOCTD 11 (JOPMHUPOBAHUS CIIETYIOIIUX MO3HABATENbHBIX Y'Y /1.
1. YMmenwue ornpenenats NOHATHS, CO3/1aBaTh 0000IICHNS, YCTaHABIMBATh aHAJIOTUH, KJIacCU(UIIPOBATD,
CaMOCTOSITENILHO BBHIOMPATh OCHOBAaHUS M KPUTEPHUHU Ul KiIAacCH(UKAIMM, YCTAaHABIMBATh MPUYUHHO-
CIIC/ICTBEHHBIE CBSI3H, CTPOUTD JIOTHYECKOE pacCyKACHUE, YMO3aKII0UeHHE (MHIyKTUBHOE, IEAYKTHBHOE,
10 QHAJIOTUH) U JIEIaTh BHIBOJBI.

O06vyyaronuiics CMOXKET:.

— noaouparh CJ0Ba, CONOAYMHEHHBIE KIIOUYEBOMY CIIOBY, ONpEAEISAIOIINE €ro MpU3HAKH U
CBOICTBA;

— BBICTPANBATh JIOTHYECKYIO [EMOYKY, COCTOSANIYIO M3 KIIFOYEBOTO CIIOBA M COTOAYMHEHHBIX €My
CIIOB;

— BBIJICJIATh OOLIUI MPU3HAK JABYX WM HECKOJBKUX MPEAMETOB, WU SIBIEHUH M OOBSACHATH MX
CXOJICTBO;

— 00BETMHATH MPEIMETHI U SIBICHUS B TPYIIIBI IO ONMPEAeIEHHBIM MPU3HAKaM, CPaBHUBATH,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SABICHUS;

— BBIJICIIATH SIBJICHUE U3 OOIIETO psijia IPYTUX SBICHUN;

— OTIPENIeNIATh OOCTOSITENIHCTBA, KOTOPBIE TMPEIIIECTBOBAIM BO3HUKHOBEHHUIO CBSI3U MEXKIY
SIBIICHUSIMH, U3 OTHX OOCTOSTENBCTB BBIIEIATH ONPEACISAIONINEe, CTIOCOOHBIE OBITh MPUYMHOW TaHHOTO
SIBJICHUSI, BBISIBIISATH IPUUMHBI U CIEICTBUS SIBICHUI;

— CTPOUTH PACCYKJEHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM M OT YaCTHBIX SBJICHHIA
K OOLIMM 3aKOHOMEPHOCTSM;

— CTPOUTH PacCyXJCHHE Ha OCHOBE CPABHEHUS MPEIMETOB U SIBIICHUM, BBIACISS IPH 3TOM 00IIne
TIPU3HAKH;

— u3JaraTh MOJYYCHHYIO HH()OPMAIINIO, MHTEPIPETHPYS €€ B KOHTEKCTE pelIaeMOi 3a/1a4H;

— CaMOCTOSITENIbHO yKa3blBaTh Ha HH(GOpPMAIMIO, HYXKIAIOUIYIOCS B INpPOBEpKE, Npeniaratb U
MPUMEHSTH CIIOCOO MPOBEPKU JOCTOBEPHOCTH MHPOPMALIUY;

— BepOaIM30BaTh YMOLIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HETO UCTOYHUKOM,;

— OOBSICHATH SIBIICHHSI, TIPOIIECCHI, CBSI3M M OTHOIICHWS, BBISBISIEMBbIC B XOJ€ TO3HABATEILHOU U
UCCIIEIOBATENIbCKON JIeATENbHOCTH (MPUBOIUTH OOBSACHEHHE C M3MEHEHHEM (OPMBI MPEICTABICHHUS;

OOBSCHSATH, IETATU3UPYSI WU 0000111as1; 00OBSICHATH C 3aIaHHOM TOYKH 3pEHUs );



BBIBJIITb W HA3bIBATH IMPHUYKUHBI C06I>ITI/I${, SABJICHUS, B TOM YHCJIIC BO3MOJKHEIE/Han0oJee

BCPOATHBIC ITPHUYHHBI, BO3BMOXHBIC ITOCICACTBUA Sa,Z[aHHOﬁ IIPUYUHBI, CaMOCTOATCIBHO OCYIICCTBJIIAA

HpH‘IHHHO-CJ’ICHCTBCHHBIfI aHaJIn3,

ACJIaTh BBIBOJA HAa OCHOBE KPHUTHYCCKOI'O aHAaJIM3a PA3HbIX TOYCK 3PCHM:A, IIOATBCPKIAATh BBIBO

COOCTBEHHOM apryMEHTAIMEH WIIH CAMOCTOSTEIFHO TTOyYCHHBIMU JAHHBIMHU.

2. Ymenue CO31aBaTb, MIPUMCHATH U Hp€06pa3OBBIBaTB 3HAaKW U CUMBOIJIbI, MOACIIN U CXCMbI IJIsd pCUICHUA

yLIe6HI>IX K IIO3HABaTCJIBHBIX 3a1a4.

OO0vyyaronumiics CMOXKET:.

0003HaYaTh CUMBOJIOM M 3HAKOM IPEIMET U/UIIN SIBJIICHUC,

OTIPEIENIATh JIOTUYECKHE CBSI3U MEXIy TpeIMETaMU ¥/WIIU SBJICHUSMH, 0003HA4aTh JaHHBIC
JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

co3llaBaTh aOCTPAKTHBII WM PeabHBIN 00pa3 MmpenaMeTa U/ sBICHUS;

CTPOUTH MOJICIIB/CXEMY Ha OCHOBE YCIIOBHH 3a/1aud M/WITU CIIOC00a e€ pelieHus,

cOo31aBaThb B€p6aJH)HI)IC, BCIIICCTBCHHBIC U I/IH(i)OpMaIII/IOHHBIe MOACIN C BBIACIICHUEM CY-
IIECTBEHHBIX XapPaKTEPUCTHK OOBEKTa I OINPEICIICHUS CIIOco0a pelieHHs 3ala4d B CO-
OTBETCTBHH C CUTYaIUCH;

peoOpa3oBbIBATh MOJIENIM C IIENIBI0 BBIABICHHUS OOIIMX 3aKOHOB, OMPEICISIONIMX TaHHYIO
MPEIMETHYIO 00JIaCTh;

MEePEBOUTH CIOKHYIO IO COCTaBy (MHOTOACMEKTHYIO) MHQOpMAIMI0 U3 TpadudecKoro WU
(bopManTu30BaHHOTO (CUMBOJIBHOTO) MIPECTABICHHUS B TEKCTOBOE U HA000POT;

CTPOUTH CXEMY, allTOPUTM JEWUCTBHUS, UCIPABIATH WM BOCCTAHABIMBATH HEM3BECTHBHIN paHee
QITOPUTM Ha OCHOBE UMEIONIETOCS 3HAHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCSI QJITOPUTM;
CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;

aHATM3UPOBATH/pedIECKCUPOBATh OMBIT Pa3pabOTKM W pean3alud  y4eOHOTO TPOEKTa,
UCCIEIOBaHMs (TEOPETUYECKOT0, IMIMPUYECKOT0) HAa OCHOBE MPEIIONKEHHOW MpoOIeMHON

CUTyaluu, MMOCTaBJICHHOM 1IN W/ M 3aIaHHBIX KPUTCPUCB OLICHKU nponyKTa/pe3yJILTaTa.

3. CMBICJIOBOE UTEHUE.

O0vyarIuiics CMOXKET:

HaXOJHTh B TeKCTe TpeOyeMyro HHGOpMaIuio (B COOTBETCTBHH C IIEJIIMU CBOEH JIEATEIBHOCTH);

OpPUCHTHUPOBATHCA B COACPIKAHUU TCKCTA, IOHUMATb IIG.]'IOCTHBIf/i CMBICJI TEKCTA, CTPYKTYPUPOBATH

YCTaHABJIIMBATH B3aUMOCBA3b OIMMCAHHBIX B TCKCTE CO6I>ITHI>1, ﬂBHGHI/Iﬁ, IMponIeCCoOB,
PE3IOMHUPOBATH I'NTABHYIO UACKO TCKCTA,

KPUTHYCCKU OLICHUBATL COACPIKAHUC U (bOpMy TCKCTA.



4. ®opMUpPOBAHHE U PA3BUTHE IKOJIOIMUECKOTO MBILIUIEHUS, YMEHUE IPUMEHSTH €T0 B I03HABATEIBHOM,
KOMMYHHUKAaTHBHOH, COIIMAIBHOMN MPaKTHKE U MPO(EeCcCHOHATBHON OpUeHTALUH.

OO0VYaroNniicss CMOXKET:.

— OIPEACIIATh CBOE OTHOLICHHE K IIPUPOIHOM Ccpene;

— aHAJIM3UPOBATh BIUSHHUE YKOJOTMUECKUX (PAKTOPOB Ha cpelly OOUTaHUS XKUBBIX OPIaHU3MOB;

— IIPOBOAMTH IIPUUMHHBIN U BEPOSITHOCTHBIN aHAJIN3 YKOJIOTMYECKUX CUTYALH;

— IPOTHO3UPOBATh U3MEHEHMSI CUTYAIMH IIPH CMEHE JIeHcTBUA olHOro (akTopa Ha JeiicTBue
apyroro ¢akropa;

— pacIpoCTpaHATh SKOJIOTMYECKUE 3HAHUS U Y4aCTBOBATh B MPAKTUYECKUX JENAX I10 3aILUTE
OKPY>KAIOILEH CPEebl;

— BbIpaXkaTh CBOE OTHOLIEHHE K PUPOJIE YEPE3 PUCYHKHU, COUNHEHUS, MOJIEIIU, IPOEKTHbIE PAOOTHI.
5. Pa3BuTHe MoTHMBalMM K OBJAJEHUIO KYJIbTYPOW aKTUBHOI'O MCIIOJB30BAaHUS CIOBApE U Ipyrux
ITIOMCKOBBIX CUCTEM.

OO0vVyYaronuiicss CMOXKET:.

— OTIpeNeNATh HEOOXOIMMbIE KITFOUEBBIE TIOUCKOBBIE CII0BA M 3aIIPOCHI;

— OCYIIIECTBIISATh B3aUMO/IEUCTBUE C 3JIEKTPOHHBIMU TOMCKOBBIMU CUCTEMaMU, CIIOBApSMU;

— (GopMHUPOBATH MHOXKECTBEHHYIO BBIOOPKY M3 IMOMCKOBBIX UCTOYHHUKOB JJI1 O0ObEKTUBU3ALUU
pe3yJbTaTOB MOKMCKA;

— COOTHOCHTB IIOJY4YEHHBIE PE3YJIbTaThI IOMCKA CO CBOEH AEATENBHOCTBIO.

KommyHukaruBHubie YY /I

1. YMmeHue opraHu3oBbIBaTh y4eOHOE COTPYIHMYECTBO U COBMECTHYIO JESATEIbHOCTh C YUHUTENEM U
CBEpPCTHHKAMM; paboTaTh HMHAWBUJIYAJbHO W B TpyIMIe: HAXOAUTh OOIIee pellieHWe U pa3periarhb
KOH(JIMKTHI HA OCHOBE COIJIACOBAHMSI MO3UIIMNA U yu€Ta UHTEPECOB; (POPMYJINPOBATh, apTyMEHTHPOBATh
U OTCTauBaTh CBOE MHEHUE.

OOVYYarOUNACT CMOYKET:

— OTpeAEATh BO3MOKHBIE POJIM B COBMECTHOM JIESTENILHOCTH;

— UTpaTh ONPENEIEHHYIO POJIb B COBMECTHON JESTEIBHOCTH;

— IPUHUMATD MO3UIIMIO COOECEeTHIKA, TOHUMAs TO3UIUIO IPYTOro, pa3jindarh B €ro peuyu: MHEHUE
(TOUKy 3peHus), T0Ka3aTENbCTBO (ApryMEHTHI), aKThl; THIIOTE3bl, AKCHOMBI, TEOPUH;

— OTpeNeNiATh CBOM NEHCTBUS M JACUCTBHS MapTHEPA, KOTOpble COCOOCTBOBAIM WIIU Tpe-
IATCTBOBAJIA MIPOJYKTUBHONW KOMMYHHUKAIIWH;

— CTPOUTH MO3UTUBHBIE OTHOIIEHUS B ITpoliecce yueOHOM U M03HaBaTeIbHOM e TeTbHOCTH;

— KOPPEKTHO U apryMEHTHPOBAHHO OTCTaNBaTh CBOIO TOUKY 3pEHUS, B IUCKYCCUU YMETh BBIIBUTaTh

KOHTpPApryMeEHTHI, nepe(bpampOBaTL CBOIO MBICJIb (BJ'Ia)IeHI/IC MEXaHU3MOM 3KBUBAJICHTHBIX 3aMCH);



— KPUTHYECKH OTHOCUTHCSA K COOCTBEHHOMY MHEHHUIO, C IOCTOMHCTBOM IPU3HABATh OIIMOOYHOCTH
CBOETO MHEHUS (€ClIi OHO TAaKOBO) U KOPPEKTUPOBATH €Tr0;

— npejiarath albTepHATUBHOE PELIeHHE B KOH(IMKTHOMN CUTYaIlHH;

— BBIJICJIATH OOIIYIO TOUKY 3pEHUS B JUCKYCCHU;

— A0roBapuBaTbCd O IMpaBUJIaX W BOIIPOCAX IJIA 06Cy)KIIeHI/ISI B COOTBETCTBHHU C ITIOCTABJICHHOM
repe. rpyImnon 3a1adei;

— OpraHU30BBIBATH yueOHOE B3aMMOJCHCTBHE B Ipymnie (ONpeaesarTh oOUue eI, pacipeaesiTh
POJIH, TOTOBAPUBATHCS IPYT C APYTOM U T. 11.);

— YCTpaHATH B paMKax JuaJiora paspbiBbl B KOMMYHHKAIUH, 06yCJIOBJIeHHBIe HCIIOHUMAaHU-
€M/HENpPUATHEM CO CTOPOHBI COOECeTHUKA 3a/1a4H, (POPMBI WIIH COIEPIKAHUS THAIIOTA.

2. YMeHue 0CO3HAHHO HCITOJIb30BAaTh PEYEBHIE CPEJICTBA B COOTBETCTBHUH C 3a/1a4eii KOMMYHUKAIIMH TSI
BBIPQXKEHHUSI CBOMX YYBCTB, MBICICH W MOTPEeOHOCTEH Ui MJIAHUPOBAHUS U PETYIALUU CBOEH
NesITeNIbHOCTH;, BIIaJICHHE YCTHON M MMCbMEHHOM peubl0, MOHOJIOTUYECKOM KOHTEKCTHOM peyblo.

OO0vyYaronmiicsa CMOXKET:

— OTIPEeIeIIATh 3a]]a4y KOMMYHHUKAIIMU ¥ B COOTBETCTBUU C HEH OTOMPATh PeUueBbIe CPENICTBA;

— OTOMpAaTh U UCIIOJIH30BATh PEUYEBBIE CPEJICTBA B MPOILIECCE KOMMYHHMKAIUUA C IPYTUMHU JIIOJAbMHU
(muanor B mape, B Majou rpymnrne u T. [11.);

— IPEJICTABIIATH B YCTHON WJIM IMCbMEHHOM (popMe pa3BEPHYTHIN IJIaH COOCTBEHHOM 1€ATEIbHOCTH;
— cOOJII0/1aTh HOPMBI IMYOJIMYHON pEYH, PErjlaMeHT B MOHOJIOTE U JUCKYCCHU B COOTBETCTBUU C
KOMMYHUKATUBHOM 3a1aue;

— BBICKA3bIBaTh U 0OOCHOBHIBATh MHEHUE (CYXKIECHUE) U 3alpaliuBaTh MHEHUE TapTHEPA B paMKax
JIaJIora;

— MPUHUMATH PEIICHUE B XOJIE IUAJIOTa U COTIACOBBIBAThH €r0 ¢ COOECETHUKOM;

— CO3/1aBaTh IIMCbMEHHBIC KIMIIUPOBAHHBIE U OPUTHHAJIBHBIE TEKCTHI C UCIIOJIb30BAHUEM
HEOOXOMMBIX PEUEBBIX CPEJICTB;

— WCIIOJIH30BaTh BepOaIbHbIE CPECTBA (CPEICTBA JIOTUYECKOM CBSI3M) JJISI BBIIETICHUS CMBICIIOBBIX
0JIOKOB CBOETO BBICTYIUICHHUS,

— WCIIOJIh30BaTh HEBEpOAbHBIE CPEACTBA WM HATJISAHBIE MaTepHUalibl, MOATOTOBJICHHBIE/
O0TOOpaHHBIC MO PYKOBOJACTBOM YUUTEIS;

— JIeJIaTh OLIEHOYHBIN BBIBOJ O JOCTHMXKEHHMM LM KOMMYHHMKAIIMU HENOCPEICTBEHHO IOCIE
3aBEPIICHUS] KOMMYHHUKATUBHOTO KOHTaKTa 1 000OCHOBBIBATH €TO.

3. ®opmupoBaHUE M Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HCIIOIB30BaHMS HH(POPMAIIHOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (ganee — WKT).

OOVYYaIOINHACST CMOKET:




— L[€JICHANIPaBICHHO MCKaThb W HCIIOJIb30BaTh MH(OPMAIMOHHBIE PECYpChl, HEOOXOIUMBIEC MJIs
pelieHns yueOHbIX U MPaKTUYeCKuX 3a/1ady, ¢ nomorbio cpeacts UKT;
— BBIOMpATh, CTPOUTH M HCIIOJIB30BATh AJCKBATHYIO HH(MOPMAIMOHHYIO MOJENb JUIS Tepenadu
CBOMX MBICIIEH CPEACTBAMU €CTECTBEHHBIX U (POPMAIBHBIX SI3bIKOB B COOTBETCTBUU C YCJIOBHSIMH
KOMMYHUKAaIUK;
— BBIIECTISITh MH(DOPMALIMOHHBIA acleKT 3aJadd, ONEpUpOBaTh JAaHHBIMHU, HCIOJIB30BAaTh MOJEIb
pellIeHus 3a/1a4y;
— UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUHU (BKJIIOYash BbIOOp aJeKBAaTHBIX 3a7lau€ HHCTPY-
MEHTQJIBHBIX TMPOTPAMMHO-AMNIAPATHBIX CPEJICTB W CEPBHCOB) ISl pEIICHUS WH(OOPMAIMOHHBIX H
KOMMYHHMKAITMOHHBIX Y4eOHBIX 3a/la4, B TOM YHCIE: BBIYHCICHUE, HAKMCAHWE IHUCEM, COYMHEHUH,
JOKJIaJI0B, pedepaToB, CO3JaHUE MPE3CHTAUN U Jp.;
— UCIIOJIb30BaTh MHPOPMAITUIO C YIETOM ITHICCKUX U TIPABOBBIX HOPM;
— co3llaBaTh MH(OPMALMOHHBIE PECYPChl PAa3HOTO THIIA W JUIA pa3HBIX ayAUTOPHH, COOMOAAaTh
MH(OPMALIMOHHYIO TUTHEHY U TIpaBHiia HHPOPMAITMOHHOHN 0€30MacHOCTH.

[Io uroram 3aHsATUH OpraHU30BaHa JEMOHCTpAIMs YCHEIIHOCTH OCBOEHHUS JAHHOIO Kypca

IOKOJIbHAA HAYYHO — IIPAKTHYCCKas KOH(i)epeHHI/ISI.

2. Conep:kaHue Kypca BHEYPOUYHOH [eAITeJHLHOCTH € yKa3aHueM ¢GopM OpraHu3aluM 4 BHIOB
HAeATeJIbHOCTH
MecTto y4eOHOro npeamera B y4eOHOM ILJIAHE.

Pabouas mporpaMmMa BHEypOUHOH AedTenbHOCTH Mo ¢u3uke «Pu3rka BOKPYT HAC» paccuuTaHa
Ha 34 yaca 3a y4eOHbIH roj, 1 yac/Henemnto, NPOIOIKUTENBHOCTD 3aHATHS: 40 MUHYT. TeopeTHueckux

3anstuii: 17 yacos, uto cocraBiseT 50 %, mpakTudeckux 3aHsATHI: 17 yacos, uto coctaBisiet 50 %.



3. TemaTu4eckoe MJIAHUPOBAHUE

Ne HaumenoBanmue pasznesoB u | Koaumuect Conep:xanue Kypca XapakTepuCcTHKA @DopMBbI OpraHu3anuu OcHOBHBIE
ypo TeM BO OCHOBHBIX BHJIOB NeATeJbLHOCTH HATIPABJIEHHUS
Ka 4acoB AesATeTLHOCTH o0y4yaromuxcs BOCIHUTATEJIHHOMU
mno NeATeTLHOCTH
0,54 g

= | E

s | 3

2 | B

Paznen |. «BBenenue. Usmepenue ¢puznyeckux BeauunH. McTopusi MeTpuyeckoii cucrembl Mep» (3 u)
1 Beenenue. MuacTpykTax mno 1 - [To3HaKOMUTBCS C HEMSIMA U | Y4YEHHK J0JIKEH 3HATh: ®poHTanbHas, DapHas, dopMHpOBaHUE
TeXHUKE 0€30IaCHOCTH. Ha3HAuCHWEM J1a0opaTopuy, | MpaBWiIa TEXHUKH TPYIIOBAas: TNIAHUPOBAHUE KYJBTYPHI 37I0POBBS H
o0opynoBaHueM paboyero 0€30MacHOCTH B (PU3UUECKON | CBOCH ACSITEIBHOCTH, aHAINU3 | 3MOIMOHAIBHOTO
Mecta. OOCyIUTh nmabopaTopuu. 1 OIIEHKa TOJTyYEeHHBIX Onarormomydust
3HAYUMOCTE (PU3UIECKUX YMmeTh: 00pamarscs ¢ pE3yIBTaTOB.
3HaHUI B IOBCEIHEBHOMN pOCTEUIIUM
JKU3HU YeJIOBEKa, UMETh 00opyaoBaHHEM
Bepok, JIOKOTB U Apyrue Ipe/CTaBIeHHe 00 OCHOBHOM
eauHuIbl. OTKy/1a MOILIO METOJIC HAYKHU —
BbIpakeHue «MepuTh Ha 3KCIIEPUMEHTE. 3HATh BUIBI
CBOM apIiH». PeraakHbie 71a60paTOPHOTO
BECBHL. 000pyIOBaHUS ISt
- BBIMOJIHEHHS TIPAKTHUYECKUX
pabot o ¢usuke
[onsitre o ¢puznyeckoi Vuenux oonoicen 3namon: NunuBuayanbHas u IleHHOCTH HAy4YHOIO
BeIMYMHE. MeXIyHapoaHass | OCHOBHBIE ONPEICICHIS rpymnmnosas pabora MO3HAHUS
CHCTEMa €IMHUII. dbmuaeckux senuuuH, CH, oOyJaromuxcs,
[pocreiimme MpeicTaBIeHue 00 TUTAHUPOBAHUE U
U3MEPUTENLHBIC IPUOOPBHI. YCTPOMCTBE MaTepHH. MIPOBEJICHHE
Vuenux oonorcen HCCIIeJ0BATEIBLCKOTO
yMemb: U3MepeHne 9KCIIEPUMEHTA,
(hm3nUeCKUX BEIHYHUH C CaMOCTOSITENEHBIN cOOp
y9eTOM aOCOTIOTHOM JAHHBIX JJIS1 PEIICHUS
norpemHocTy. M3mepenue MPAKTUYECKUX 3a]1a4, aHaJIH3
uiHEL. U3Mepenne Y OlIEHKa MOJYYCHHBIX
TEMITEPATYPHI. pEe3yIbTaTOB.

2 JlabopaTtopHnas pabora Ne 1. - 1 [IpaBuna moas30BaHUSA Ymemuo: u3mepsITh IIUHY NunuBumyansaas padora CaMoCTOSTETHFHOCTD B
«3mepenue uuHEL, 00beMa U JINHEHKOW, U3MEPUTENBHBIM | TIPH ITOMOIIIH JIMHCHKH, oOyJarommxcs, MIPUOOPETEHUN HOBBIX
TEMIIepaTyphI TEIa» MWIMHAPOM (MEH3YPKOHN) U 00BEM JKUJIKOCTH B COCYJIE TUTAHUPOBAHUE U 3HaHWI U MIPaKTHYEC-

TEPMOMETPOM. 3amKch MIPH TIOMOIIIH MEH3YPKH, MpOBEICHHE CKUX YMEHUI
pe3yibTaTa U3MEpEHH. TEMIIEpaTypy Telia Ipu HCCIICIOBATEIBCKOTO




Onpenenenre NOrpeHoCcTH
MN3MEpEHNH.

JlaGoparopnas pabota Ne 1.
«M3mepenue 1uIMHBL, 00BeMa
U TeMIEpaTyphl TEJIay

MOMOILY TEPMOMETPA;
3alUCHIBATh PE3yJbTaT B
BUE TaOIHLBL; GOPMYIUPO-
BaTh BBIBOJ] O BBITIOJIHEHHOM
paboTe 1 aHATM3HUPOBAThH

JKCIICPUMEHTA,
CaMOCTOSATEILHBIN cOOp
JAHHBIX JUIS PEIICHUS
MIPAKTUYECKUX 3a/1a4, aHAJIN3
Y OIICHKA MOJyYSHHBIX

MOJTyYeHHBIE PE3yIbTATHI pe3yabTaToB.
Hecarnunas MeTpuyeckas IleHa neneHMs MIKAIbI Yuenux oonoicen snamo: ®poHTaIbHAs, TApHAas, Apanranuys
npubdopa. Haxoxxmenne (hU3UYECKUX BETUINH C JAHHBIX IS PEIICHUS
MTOTPEITHOCTH U3MEPEHUSI. y4eTOM a0COTFOTHON MPaKTUYECKUX 3aJ[a4, aHAIN3
CoBpeMeHHbIC TEXHUYEeCKUe | morpemHoctd. M3mepenue Y OILIEHKA MOJyYeHHBIX
1 OBITOBBIC TPUOOPHI miomanu. amepenne pe3yIbTaToB.
o0bema.
Paznen |l «IlepBoHayaibHBbIE CBEIEHHSI O CTPOEHHH BemecTBa» (7 9)
[IpencraBnenus apeBHUX Cdopmuporathb Yuenux oonocen ®poHTanbHas, apHasi, [Tarpuorrueckoe
3Hamb. Pa3NyaTh KATETOPUU | TPYNIIOBas: INIAHUPOBAHHUE BOCIIUTAHUE

YYEHBIX O PUPOJE
BemecTtBsa. M.B.
JIoMOHOCOB.

MPEACTABICHUE O
MOJIEKYJIIPHOM CTPOCHUU
BELLECTBA, ABMKCHUU, O
B3aUMO/JICHCTBUU MOJIEKYJI, O
3aBUCHUMOCTH CKOPOCTH
JIBIDKEHUS MOJIEKYJI OT
TEMIIEpaTyphl, O TOM, UTO
B3aUMO/ICHCTBUE MOJIEKYJI
ONpPENETSET COCTOSTHUE
Beuectra. [lokazars

SIBIICHHUI, OCHOBHBIC
ompeeneHus GU3NIECKUX
TepMHHOB. OTINYHUS B
CTPOCHHHU TEJ PA3HBIX
arperaTHbIX COCTOSTHUI
Yuenux oonorcen

yMemsp. TIEPEBOIUTD
enuHuLbl u3mepenust B CU.
Nzmepenne pa3MepoB MabIx

CBOCH ICATCILHOCTH, aHAIN3
U OILICHKAa HOJIy‘ICHHI)IX
pe3yIIbTaTOB.




MO3HABAEMOCTh IIPUPOJIHI,
MOTYIIIECTBO yMa YeJIOBEKa B
MTO3HAHUH TIPUPOIBL.

Tell. OOBACHITE BCE
(1)I/I3I/IIIGCKI/IC SABJICHUA,
CBSI3aHHBIC CO CTPOCHUCM
TCII.

Jlaboparopnas pabota Ne 3
«YMeHblIeHHE 00beMa TIpU
CMEUIMBAHUU BOJIBI U
CIUPTa, paCIIHpPEHUE
TBEPJIBIX TEJ MPH
HarpeBaHUU, pacIIUPEHHE
KUJIKOCTEH TIpU
HarpeBaHUNY

[IpaBuna monb30BaHMs
U3MEPUTEIHHBIM [WIHHAPOM
(MEH3YpKOIi), CIIUPTOBKOM.
3ammch pe3yabpTara
n3Mepernid. OnpeaeneHue
IIEHBI ICJICHUS Ipuoopa.

Yuenux oonorcen snamo:
OCHOBHEIC OTIPEICIICHHSI
¢usnueckux BennunH, CU,
npeacTaBieHue 00
YCTPOMCTBE MaTEPHUHU.
Yuenux donoicen

yMemb: U3MEPCHHE
(hM3UYEeCKUX BEITUIHH C
Y4eTOM a0COTHOTHON
norpeutHocTy. Mzmepenue
obnpema.

WnpuBunyansHas pabota
oOyJaronmxcs,
IUTAHUPOBAHUE H
MIpOBEICHUE
HCCIIEIOBATEIBECKOTO
IKCTIEPUMEHTA,
CaMOCTOSITEIbHBIN COOp
JIAHHBIX JUIsl PEIICHUS
NPaKTUYECKUX 3a/1a4, aHAJIN3
1 OIIEHKA MTOJTYYSHHBIX
pe3yIbTATOB.

CaMOCTOSTENBHOCTD B
MPUOOPETESHUH HOBBIX
3HAHUW U MPAKTHYECKUX
yMEHUHI

Hcropus oTkpsITHA
OpOYHOBCKOTO JIBFKCHUS.
W3yuenue u oObsiICHEHUE
OpOYHOBCKOTO JIBUKCHHSI.

Cdopmuposatb
NpeCTaBICHUE O
OpOYHOBCKOM JIBHKECHUHU.
[Toka3aTh MO3HABAEMOCTh
IIPUPOABI, MOTYILECTBO yMa
YeJI0BEeKa B IIO3HAHUU
NPUPOABI.

Yuenux oonorcen

3Ham». pa3nuyaTh KaTeropun
SIBIICHHUI, OCHOBHBIC
onpeaeneHus GU3MIECKUX
TepMuHOB. OTINYHNS B
CTPOEHUH TEN Pa3HBIX
arperaTHbIX COCTOSHUM
Yuenux oonorcen

yMenb.: TIEPEBOIUTH
enuHuLbl u3mepenust B CU.
N3sMmepeHune pa3MepoB MajbixX
teil. OOBSICHSITE BCE
(usnyecKue SBICHHUS,
CBSI3aHHBIC CO CTPOCHUEM
TEJ Ha TIpUMeEpe
OpOYHOBCKOTO JIBUXKCHUS

®poHTabHas, MapHasi,
TPYIIOBAst: TUIAHUPOBAHUE
CBOCH JCATEITHHOCTH, aHAITH3
1 OIICHKA MOJIyYE€HHBIX
pEe3yIabTaTOB.

DcTeTHUeCcKoe
BOCIIUTAHHUC

Jlaboparopnas pabota Ne 4
«Moaenb Xa0THYECKOTO
JBUKCHHSI MOJIEKYT U
OpOYHOBCKOTO JBHKEHUS

MoaenupoBaHue
Xa0THYCCKOI'O ABUKXCHUA
MOJIEKYJI 1 OPOYHOBCKOTO
JOBUXCHUS.

Yuenux oonocen 3uamo:
OCHOBHBIE OINPEACICHHS
(U3NYECKUX TEPMUHOB.
OTIUYMs B CTPOCHUU TEI
PasHBIX arperaTHbIX
COCTOSIHUIM

Yuenux donorcen

yMemb. MOJCIIUPOBAThH
Xa0THYECKOE JIBIDKEHUE
MoJIeKyII. OOBSICHATE BCE
(bu3NYECKHUE ABICHHMS,
CBSI3aHHBIC CO CTPOCHUEM

WupusunyansHast paborta
0o0yJaronmxcs,
IJIaHUPOBAHUE U
MIpOBEICHUE
HCCIIEI0BATEIHCKOTO
IKCIIEPUMEHTA,
CaMOCTOSITEIbHBIN COOp
JAHHBIX JUTS PEILICHUS
MPAaKTHYECCKUX 3a/1a4, aHAIN3
1 OI[CHKA MOJTYYEeHHBIX
pE3yIIbTATOB.

CaMOoCTOSITENIEHOCTD B
nproOpeTeHNH HOBBIX
3HAHUH U IPAKTHIECKUX
YMEHUH




TEJN Ha MpUMepe
OpOYHOBCKOTO JIBHXKCHUS

8 | duddyzus. Auddysus Cdopmuposats YVuenux doncen ®ponTanbHas, napHas, AnanTanus
6e3omacHocT. Kak IPE/ICTaBICHHE O 3HAMb: OCHOBHBIC TPYNIIOBAs: IUTAHUPOBAHNE o0yyarorerocs K
M3MEPHUTH MOJIEKYIIY. MOJIEKYJISIPHOM CTPOCHHUHU ornpeneneHus GU3HIECKUX CBOCH JEATEITBHOCTH, aHAJIN3 | M3MEHSIOIIUMCS

BEII[ECTBA. TepMuHOB. OTIINYNS B 1 OLICHKA MTOJYYEHHBIX YCIOBHSIM COIIMAIBHOM 1
CTPOEHUH TeJ Pa3HBIX pe3yIbTATOB. MPUPOAHOM CpeIbl
arperaTHbIX COCTOSIHUM
Yuenux oonocen ymems:

OOBsCHATD Bce (hpu3nvecKue
SIBJICHHS, CBS3aHHBIE CO
CTPOCHUEM TEIl.

9 | JlabopaTopHas pabota Ne 5 ChopmupoBath Vuenux doncen WuausuayanbHas pabora CaMOCTOSATENBHOCTD B
«Iudpdysus razos u Ipe/ICTaBICHUE O 3HAMb: OCHOBHbIE oOyyaromuxcs, NPUOOPETEHUH HOBBIX
JKHUIAKOCTEH, CLEIIICHHE MOJIEKYJISIPHOM CTPOSHHH orpeneneHus HU3HIECKUX IUITAHUPOBAHUE U 3HaHUH U IPAKTUYECKUX
CBUHLOBBIX LAIMHIPOBY BEILIECTBA, O 3aBUCUMOCTHU TepMuHOB. OTIINYNS B MIPOBEJICHUE yMeHHI

CKOPOCTH JIBHIKEHHSI CTPOCHHUU TeJl pa3HbIX UCCIIE0BATENILCKOTO

MOJIEKYJI OT TEMIEPATYpPhl, O | arperaTHBIX COCTOSTHHI IKCIIEPUMEHTA,

TOM, YTO B3aUMOJCICTBUE Yyenux oonorcen CaMOCTOSITETBHBIN cOOp

MOJIEKYJI OTIpeessieT ymemb: OOBACHATH BCE JIAHHBIX JUTS PEIICHUS

COCTOSIHUE BEILIECTBA. bu3ndeckue BICHNUS, MPAaKTHYECKUX 3a]1a4, aHAIN3
CBSI3aHHBIE CO CTPOCHUEM 1 OIIEHKA MOJTYYEHHBIX
TeJL. pe3yJIbTaTOB.

10 | Ypok- urpa «I1oHSATE, 4TOOBI Cdopmuposatb Yuenux oonscen ®poHTanbHas, apHasd, LlenHocTn Hay4HOTO
y3HaTh» 1o TeMe «CTpoeHue Ipe/ICTaBICHUE O 3HAMb: PA3NNYaTh KATErOPHH | TPYIIIOBAs: IUIAHUPOBAHUE MO3HAHUS
BELIECTBAY. MOJIEKYJISIPHOM CTPOSHHUU SIBJICHHIA, OCHOBHBIE CBOECH JeATEITBHOCTH,

BEILIECTBA, JIBWKEHHH, O ornpeaeaeHuss GPU3HIECKUX CPaBHHUBAIOT MOJy4E€HHbIE
BSaHMOHeﬁCTBHH MOJICKYI, O TECPMUHOB. OTnuunst B PE3YIbTAThI C OXKUJIACMBIMU,
3aBUCUMOCTH CKOPOCTH CTPOCHUH TeJ Pa3HBIX aHaJIN3 U OIlEHKa
JABWKCHUA MOJICKYJT OT arperaTHbIX COCTOSTHUM IMMOJTYYCHHBIX PE3YyJIbTATOB.
TeMIIEpaTyphbl, O TOM, 4TO Vuenux oondcen

B3aUMOJIEHCTBHE MOJIEKYIT yMemb: IEPEBOIUTh

OIIPEIEIAET COCTOSTHUE eauHuLbl n3mepenus B CH.

BemecTBa. [lokazaTsb H3mepenue pazMepoB MabIx

II03HAaBAEMOCTb IIPUPOJIBI, ten. OOBACHATH BCE

MOTYIIIECTBO yMa YeJiOBeKa B | (pu3ndeckue siBICHHUS,

TIO3HAHUH TPUPOJIBI. CBSI3aHHBIE CO CTPOCHUEM
TeJL.

Paznen Il «/[Bukenue u cuiinn» (8 u)

11 | Kak OBICTPO MBI IBHIKEMCSI. CdopMupoBaTh YeTKHE Yuenux oonsicen snamo: Bce | OpOHTaIbHAS, TPYIIIOBAS: Ananrarus
I'po3a CTapUHHBIX IPEICTaBIECHU O OCHOBHEIC (hU3NIECKUE IUTAHUPOBAHUE CBOCH o0yyarorerocs K

MEXaHUYECKOM JIBIDKCHUH, OIIpe/IeIICHHS SIBIICHUH B JeATEIILHOCTH, aHAJIN3 U WU3MEHSIOIIUMCS

Kpenoctel (KaTanmysbTa).

€ro XapakTepUCTHKAX,
MPUYHHAX €TO

JTOM IJIaBe.

OLIEHKA IOJIyYEHHBIX
pe3yJIbTaTOB.

YCJIOBHSIM COLUATBHOM U
MIPUPOTHOU cpeabl




BBI3BIBAIOIIHX(B3aHMOICHCTB
un). [lokazats
00BEKTUBHOCTD

MIPOSIBIICHUSI 3aKOHOB (DU3UKH
B OBITY U TEXHUKE; POJIb
MEXaHHU3alluH IPOU3BOICTBA
B HOBLIIIIEHUHT
MPOU3BOIUTEIILHOCTH TPYA,
YIy4IICHUH KH3HA
YeJIOBEKA.

Yuenux oonoicen

yMemsb: HAOMIOIATD
MEXaHUYECKOE [IBIKEHUE
Tena.

12 | Jlaboparopnas pabota Ne 6 CdopmupoBats geTkue Yuenux oonocen sname: Bce | UnnuBuayanbHas pabota CaMOCTOSATENFHOCTD B
«OTHOCUTEIBPHOCTD ITOKOS U MPEICTaBICHUS O OCHOBHBIE (PU3UUECKHUE oOyyaromuxcs, nproOpeTeHNH HOBBIX
JIBIDKCHHSL, IPSIMOJIMHEHHOE MEXaHHUUYECKOM JIBUKCHUH, ompeeeHuA SIBIICHUH B IUITAHUPOBAHUE U 3HaHI/H71v Y MIPAKTHYECKUX
1 KPUBOJMHEHHOE €ro XxapakTepUCTUKAX 9TOM IaBe. NpOBEJICHHE yYMEHUi
JBIKEHIE Vuenux ooncen UCCIIE0BATENILCKOTO

ymems: 3ydenue IKCIIEpUMEHTA,
3aBUCHUMOCTH ITYTH OT CaMOCTOSITETbHBIN cO0p
BPEMEHH IPU JIAHHBIX JUTS PEIICHUS
OPSMOJIMHEHHOM NPaKTUYECKUX 3a/1a4, aHAJIN3
PaBHOMEPHOM JIBUKCHUH. ¥ OLICHKA MOJTyYCHHBIX
H3mepenune CKOpoCTH. pE3yIIBTaTOB.

13 | Tpenue B mpupoze u c(OpMHUPOBATH YETKHE Vuenux oondicen ®poHTankHas, rPYIIOBAs: AnanTanys

TEXHUKE. MpEeJICTABICHUS O 3HAMb: YMETH TIPOBOJIUTH TUIAHUPOBaHUE CBOCH oOyuarorerocs K

MEXaHUYECKOM JIBIKCHUH, BBIYUCIICHHS CHJIBL. 3HATh JEeSITeNIbHOCTH, aHAITU3 1 W3MEHSFOIITUMCS
NPUYUHAX €TO BCE OCHOBHBIEC (DPH3HUYECKUE OLICHKA TTOJTyYEeHHBIX YCIIOBHSM COLMAIIBHOM U
BBI3BIBAIOIINX(B3aMMO/ICHCTB | OTpECNICHNS SIBJICHUH B PEe3yJIbTaTOB. HPUPOTHOM CpeIbl
nn). [Tokazate aToi rnase. OCHOBBI
00BEKTHBHOCTb N300paKeHUS CHITBI
MIPOSIBIICHHSI 3aKOHOB (DU3UKHU | TpadUUECKH.
B OBITY ¥ TEXHUKE; POJIb Yuenux oonocen ymemo:
MeXaHH3allUK IPOU3BOJICTBA | MCCIIEIOBATH CHIIBI TPEHHSI.
B [TOBBIIIICHUH
MIPOU3BOIUTENBHOCTH TPY/Ia,
YIYYLICHUH )KU3HH
YeJI0OBEKa.

14 | JIaboparopHas pabota Ne 7 HccnenoBatpk 3aBUCUMOCTD Yuenux oonrcen WupusunyansHast paborta CaMOoCTOSITENHOCTD B

«3aBHCUMOCTb CHJIBI TPEHUS
OT COCTOSIHUS M poJia
TPYIIUXCS TOBEPXHOCTEM,
CTIOCOOBI YMEHBIICHUS U
YBEJIMUEHUS CUIIBI TPEHUS»

CHJIBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOPMAaJIHOTO
JTaBIIEHUS.

3HamMb. YMETh IPOBOJIUTH
BBIUMCJICHUS CHJIbI. 3HATh
BCE OCHOBHBIC (DM3MYECKIE
oTIpesIcTICHUS SIBIICHUH B
aToM rnase. OCHOBHI
M300paKeHUS CUIIBI
rpauvecKku.

0o0yJaronmxcs,
IIJTAaHUPOBAHUE U
MIPOBE/ICHUE
HCCIIEeIOBATEIILCKOTO
JKCIICPUMEHTA,
CaMOCTOSITETBHBIN COOp
JAHHBIX JIS PEIICHHUS
MIPaKTUYECKUX 3a]1a4, aHATU3

nproOpeTeHNN HOBBIX
3HAHWM U NPAKTUYECKUX
YMEHU I




Yuenux oonorcen

ymems: ViccaenoBanue
3aBUCHUMOCTH CHJIBI TPEHHS
CKOJIbXKEHUS OT CUJIBI
HOPMAaJIBHOTO JaBJICHHUS.

Y OLIEHKA MOJTyYEHHBIX
pe3yJIbTaTOB.

15 | CKOJIBKO BECHUT TEJIO, KOT1a CdopMupoBaTh YeTKHE Yuenux donoicen ®dpoHTaIbHAs, TApHAas, [Tatpuotnueckoe
oHo nagaet? K.D. MIPEJICTABJICHUS O BECE TeNA. | 3HAMb: YMETH MPOBOAUTD TPYNIIOBasi: TNIAHUPOBAHHUE BOCTIITaHWE
L{HOKOBCKHit ITokxazaTe OOBEKTHBHOCTH BBIUMCIICHHS Beca. 3HATh BCE | CBOEH AESTeTHhHOCTH, aHAIN3

MIPOSIBIICHHSI 3aKOHOB (PU3UKH | OCHOBHBIE (PU3NUECKHUE 1 OLICHKA MOJYYEHHBIX
B OBITY U TEXHUKE. oTpezieTICHUs SIBIICHUH B pe3yIbTaToB.

9TOH riaBe. OCHOBBI

M300pakeHHs Beca

rpaduyaecku.

Yyenux oonorcen

ymemy: VI3mepeHue Macchl

TeJa Ha PhIYaXHBIX BECax.

Wzmepenne oobema

TBepaoro tena. Mamepenue

TUIOTHOCTH TBEPJOTO TeJa.

UccnenoBanue 3aBUCUMOCTH

CHUJTBI YIIPYTOCTH OT

YIAJIUHEHUS IPYKUHEI.

N3MepeHune xecTKoCTH

MIPYKHUHEI.

16 | JlaboparopHas pabota Ne 8 c(hopMHPOBATH YETKHE VUEHUK OONNHCEH WunuBunyansHas padora CaMOCTOSITENILHOCTD B
«IToHATHE O CcUIIE TSHKECTH, MpEeJICTaBJICHUS O CHIIaX; 3HAMb: YMETh TIPOBOAHTH oOyyaromuxcs, nproOpeTeHNH HOBBIX
TIOHSTHE O CHJIC YIPYTOCTH, CJIO’KEHHE CHII, BBIYUCIICHUS BECA, CHUJIBI. IUTAHUPOBAHUE U 3HAHUH U TIPAKTHIECKUX
BECE Tea M HEBECOMOCTID HaTpaBJIeHHBIX 110 OJHOMN 3HaTh BCE OCHOBHBIE IIpOBEJICHIE YMCHHI

MIPSIMOM. (bu3nyuecKue onpeeeHus HCCIIEIOBATEILCKOTO
SIBJICHUM B 3TOM I1aBe. JKCIIEpUMEHTA,
OCHOBBI H300paKEHUS CUJIBI | CAMOCTOSITENILHBIN cOOp
1 Beca rpaduyecky. JAHHBIX JUIS PEIICHUSI
Yyenux oonoicen MPAaKTUYECKUX 3a/1a4, aHAJIN3
yMemb: CKIAJIbIBATH CUJIBI, 1 OLICHKA MOJTY4YEeHHBIX
HarnpaBJIeHHBIE 110 OTHON pe3yIbTATOB.
IpsAMOiL
17 | HeBecomocTtb. Beixon B CdopmupoBath Yuenux oonocen snamo: Bce | @poHTaNIBHAS, TAPHAS, [NaTpuoTtnueckoe
OCHOBHBIC (1)I/I3I/I‘-IGCKI/IC TpyrmoBasi: INIaHWUPOBAHUE BOCIIMTAHHEC

OTKPBITBIN KOCMOC

MIPEACTABJICHHUE O
HEBECOMOCTH, KOCMHUYECKOM
MIPOMBITTUICHHOCTH

OmpesieICHUs ABJICHUN B
9TO# riaBe. OCHOBEI
M300paKCHUS CUITBI U Beca
rpauvecKku.

Yuenux donorcen

ymems: OnpenencHue

CBOCH ICATCILHOCTH, aHAIN3
1 OTICHKA TIOJTyYECHHBIX
pe3yabTaTOB.




LCHTpPA TAKECTU IUIOCKOH
IJIaCTUHBI.

18 | Ypok- urpa «Mup CdopMupoBaTh YeTKHE Yuenux donorcen ®dpoHTaIbHAs, TApHAas, LleHHOCTH HAYIHOTO
JIBIKECHUI T10 TEME MPEJICTABICHUS O 3HAMb: YMETh TIPOBOJIUTH TPYNIIOBasi: TNIAHUPOBAHHUE MTO3HAHUS
«]JIBHKCHHE ¥ CUIIBI. MEXaHHUYECKOM JIBUKCHUH, BBIYUCIICHHS BECa, CHJIBI. CBOCH JIeATETHHOCTH,

€ro XapaKTepUCTHKAX, 3HaTh Bce OCHOBHBIC CPaBHHBAIOT MOJTyYCHHBIC
MPUYHHAX €TO busnyuecKue onpeeneHus PE3yIBTATHI C 0XKUIAEMBIMH,
BBI3LIBAIOIIUX(B3aUMO/ICICTB | SBJICHHIA B 3TOH IIaBe. aHaJIU3 U OLICHKA
un). [lokazath OCHOBBI N300paKEHUS CUJIBI | TIOJYYCHHBIX PE3YJIbTATOB.
00BEKTUBHOCTh U Beca rpauuecku.
MPOSIBIICHUSI 3aKOHOB (DU3UKH | YueHux 0oacen
B OBITY ¥ TEXHUKE; POJIb ymems: V3ydenue
MEXaHHU3aIUK MPOU3BOJICTBA | 3aBUCUMOCTH MYTH OT
B MOBBIIIICHUH BpPEMCHHU MTPH
MPOU3BOJUTEIBHOCTH TPYa, | MPSIMOIUHEHHOM
YIyYIICHUH KH3HA PaBHOMEPHOM JIBUIKCHUH.
YeJoBeKa. H3mepeHne ckopocTH.
W3mepenue Macchl Tena Ha
PBIYa’)XKHBIX BECaX.
Nzmepenne oOpema
TBepaoro tena. Mzmepenue
IJIOTHOCTHU TBEPJIOrO Teja.
Uccnenoanue 3aBUCMMOCTH
CHJIBI YIIPYTOCTH OT
YIUIMHEHUS NIPY>KUHBI.
H3MmepeHue ®ecTKOCTH
npyxuHbl. Uccnenosanue
3aBUCUMOCTHU CUJIBI TPCHUA
CKOJIBXXCHUS OT CHUJIBI
HOPMAJIBHOT'O JIABJICHHMS.
Ormpenaenenne eHTpa
TSOHKECTH TUIOCKOM TIIaCTHHBI.
Paznen |V «/laBiienue xxuakocreii u razos» (94)
19 | 3akoH ITackans. OO0BsacHUTH 3aKoH Ilackans, Yuenux oonoicen dpoHTanbHas, MapHas, HennocTtu Hay4Horo

CooOmrarommecs cocy sl

peliaTth 3a7auu ¢
MPUMEHEHUEM U3Y4YEeHHBIX
3aKOHOB U hOpMyTI,
OOBSICHSITh 3aBUCHUMOCTE
JIaBJICHMS Ta3a OT
temneparypsl. [lepenada
NaBIECHUS )KUIKOCTBIO U
raszomM. CooOriaromnuecs
COCYIBI.

sHams. OTIMYUE TABICHUS B
TBEPABIX U KUAKUX,
ra3000pa3HbBIX BEIIECTBAX.
Yuenux donorcen

ymems: I3mepeHue
JTABJICHUS TBEPJIOTO TEJIa Ha
oropy.

TrpymIoBas: INIAHUPOBaHUE
CBOCH JEATEIHLHOCTH, aHATIU3
" OILICHKA ITOJIYYCHHBIX
pe3yIbTaToB.

IIO3HAHUA




20-

Jlaboparopnast pabota Ne 9

SKCIICPUMCHTAJILHO

Yuenux oonorcen

WnpuBunyansHas pabota

CaMOCTOSTEILHOCTD B

21 | «PaBHOBeCHE KHIAKOCTH B OIpeIeJINTh PAaBHOBECHE 3Hamy.: eHCTBUE MHOTHX oOyyJaroruxcs, NpHOOPETEHUN HOBBIX
COOBIIAIOIINXCS COCY/IAX, KUJKOCTH B COOOLIAIONINXCS | TPUPOJHBIX U 5 IJJAHUPOBAHUE U 3HAHUH U IPAKTUIECKUX
YCTPOICTBO U JeiicTBHE cocynax, OOBSICHUTD WCKYCCTBEHHBIX YCTPOUCTB MIpOBEJICHUE YMEHUH
boHTaHa, sieiicTBIE TMBEpa 1 YCTPOHCTBO H MPHHIIKI M0 IEMOHCTpAIMU JaBJICHUS. | HCCIEI0BATENBCKOTO
THTICTKID nercTBus GpoHTaHa, TuBepa U | Yuenuk dondicer JKCTICpUMECHTA,

MUMETKN ymemy: VIsmepenue CaMOCTOSITETIBHBIN cO0p
JaBJICHYS TBEPIOrO TeNa HA | JAHHBIX IS PEIICHUS
onopy. U3mepenue MIPAKTHYECKUX 33/1a4, aHAJIN3
BBITAIKUBAIOLICH CHIIBI, Y OIIEHKA MOTyYeHHBIX
JIEHCTBYIOILIEN Ha pe3yabTaToB.

MOTPY>KEHHOE B )KHUJKOCTh
TeJIO.

22 | AtmochepHOe TaBiIcHHE cgpopmupoeams OCHOBHBIE Yuenux oonorcen ®poHTaNmBHAS, TPYIIOBA: AnanTanus
3emin. Bosayx paboraer. (u3MYECKHUE SBJICHUS U UX 3Hamb: OCHOBBI IJIAHUPOBAaHUE CBOEH 00yJaromerocs K
MccrenoBaHns MOPCKHX MIpU3HAKH, PU3NIecKre ¢akxTopoB atmMmochepHOTO JeSTeNIbHOCTH, aHAJIN3 U M3MEHSIOIUMCS 5
IIyGHH. BEJIMYHMHBI U UX €IHHUIIBI SIBJICHUSL. OLICHKA IOJIyYEHHBIX YCIOBHSAM COLMANLHOMN 1

Yuenux oonorcen pe3yJIbTaToOB. MPUPOAHOM CpeIbl
ymemsb: I3mepeHue

BBITAJIKUBAIOIICH CHUJIBI,

JICVCTBYIOLIEN Ha

NOTPY>KEHHOE B )KUIKOCTb

Tes0. BrIsAicHEHHE yciioBuit

TUIABAHMSI TeJla B )KUAKOCTH.

23- | JIaboparopHas pabota Ne 10 9KCIIEPUMEHTAIIBHO Vuenux oonrcen WuauBuayansHas pabora CaMOCTOsITeTBHOCTh B

24 «CraBiuBaHue KECTIHON onpeacisiTh aTMOC(bepHOC sHams.: OTINYUE aBJICHUS B O6y‘{aIOHII/IXC$I, Hpn06peTeHI/n/1 HOBBIX
GaHKH CHIIOH aTMOC(EpPHOTo JaBJIeHHE, OOBSCHSITD TBEPJBIX U KUJIKHX, [JJAHUPOBAHUE U 3HAHUH U MIPAKTHIECKUX
JIBIICHHS, YCTPOICTBO I yCTupoﬁCTBo Y TIPUHIIAT ra3000pa3HbIX BEIIECTBAX. MIPOBEICHNE yYMEHUi
TIeiCTBHE MAHOMETPOB JIeCTBUSI MaHOMETpa OcHOBBI UCCIIEI0BATEIILCKOTO

JKUJIKOCTHOTO U ¢akxTopoB armMmochepHOTro JKCIEPUMEHTA,

JKHUJIKOCTHOTO U .

METAJUTNIECKOTO SIBJICHUSI. CaMOCTOSITETIbHBIN cO0p

MCTAJLTHHCCKOTO Yuenux oonrcen JAHHBIX JUIS PEIICHUS
ymemy: VI3mepenne MPAaKTUYECKUX 3aj1ay, aHaTN3
JJABIIEHUs TBEPAOrO TeNNa HA | M OLCHKA ITOJyIEeHHbBIX
onopy. U3mepenue pe3yabTaTOB.
BBITAIIKUBAIOIICH CHITBI,
JIeUCTBYIOIIEH HA
MOTPY>KEHHOE B )KUIKOCTh
TeJIO.

25 | ApxumenoBa CHla M KUTHI. cchopmynuposame yCIOBUS Yuenux donorcen ®dpoHTaIbHAs, TApHAs, LleHHOCTH HAYIHOTO

ApxuMen O TIaBaHHUH TeJl.

TUTaBaHMsI TEN B KHUIKOCTH,
perarhb 3a1a4m ¢
NPUMEHEHUEM U3yYCHHBIX
3aKOHOB H (HopMyI

sHams. OTIHYUE NABICHUS B
TBEPJABIX U XKUIKUX,
razo00pa3HbIX BEIIECTBAX.
Yyenux oonoicen

IpYIIOBasi: IJIAHUPOBAHHUE
CBOEU NeATENBPHOCTH, aHATIN3
U OLICHKA MOJyYEeHHBIX
pe3yJIbTaTOB.

IIO3HAHUA




ymems. BrisicHeHHe
YCIIOBHI IIJIaBaHUS TeIa B
JKUIKOCTH.

26 | JIaboparopnas padoTta Ne 11 IKCTICPUMEHTAIBHO Vuenux oonoicen WunuBuayanbHas pabora CaMOoCTOSATETbHOCTD B
«/leMoHcTpamus aercTBus MOATBEPIUTH 3Hamy: JIeiiCTBUE MHOTUX oOyJaronmxcs, pUOOPETEHNH HOBBIX
apXMMEI0BOH CHITBI, BBITANIKHBAIOLIYIO CHITY IPUPOAHBIX U IUTAHUPOBAHUE H 3HAHUH U MIPAKTHIECKUX
ILIaBaHUe KapTO(eIHHbI YCIIOBHS TIJIAaBaHUS TETl B WCKYCCTBEHHBIX YCTPOUCTB IPOBEJICHUE YMEHUH
BHYTPH PacTBOpa COJIH, HKHAKOCTH, H3YTHTD M0 AEMOHCTPALMH JAaBICHUS. | HCCIEN0BATEIBCKOTO

N YCTPOHCTBO M MPUHIIMIT Yuenux oonocen ymema: IKCTIEPUMEHTA,
YCTPOMCTBO U IIPUMEHECHUE . . .
JeHCTBUS apeoMeTpa M3mepeHne BBITAIKUBAIOIIEH | caMOCTOSITENBHBIH cOOp
apeoMeTpoB» CHJIBL, ICHCTBYIOIEH Ha JAaHHBIX JUIS PELICHUS
MOTPY>KEHHOE B )KHUKOCTh NPaKTUYECKUX 3a/1a4, aHAJIN3
Teno. BersicHenne yciaoBuid 1 OIIEHKA MOJTYYSHHBIX
IJIaBaHUA TEJIa B XXUIAKOCTH. PE3yJIbTATOB.

27 | Ypok - urpa «Iloiimait Coopmuposams uemkue Yuenux oonoicen ®poHTansHast, napHasi, LlenHOCTH HAyYHOTO

PHIOKY». npeocmasienus o 3nams: OTNMYNE JABICHUS B | TPYIIOBas: MIIAHUPOBAHHE MO3HAHU
(GU3NYECKUX BETMYMHAX U UX | TBEPABIX M XKHUIKHUX, CBOCH JeATETBHOCTH,
eIMHMIAX, YMETh IPUMEHSTH | Fa3000pa3HbIX BELIECTBAX. CPaBHUBAIOT MOJyYEHHBIC
ocHoBHbIe nonoxenuss MKT | JlelicTBre MHOTHX PE3YNIBTATHI C OKHIAEMBIMH,
K OOBSICHEHHIO IaBIICHHS IPUPOAHBIX U aHaJIN3 ¥ OLIEHKA
rasa 3axoHa [lackais, HUCKYCCTBEHHBIX YCTPOUCTB MIOJTYYSHHBIX PE3yIbTaTOB.
IKCTIEPUMEHTAIILHO 0 IEMOHCTpPAIINH JIaBIICHHSI.

OIIPEACTATh OcHOBBI

BBITAJIKUBAIOIYIO CHITY ¢axTopoB aTMochepHOro

YCIIOBUS TIJIABAHUS TEN B SIBJICHUSI.

KHUJKOCTH, pelIaTh 3a7a4u ¢ | Yuenuk dondcen

NPUMEHEHUEM M3Y9eHHBIX ymems: N3mepenne

3aKOHOB ¥ (HhOpMYIL, JIaBJICHUsI TBEPIOTO TeJla Ha

OOBSACHATH YCTPOMCTBO H onopy. 3mepenune

MPUHIIMIT 1eHCTBUS BBITAIIKMBAIOLICH CHJIBI,

Gapomerpa- aHepoua, JeHCTBYyOMIeH Ha

MaHOMeTpa, Hacoca, MOTPY>KEHHOE B )KHUIKOCTh

TUAPABIMYECKOrO IIpecca. Telo. BersicHEHHE yCcI0BUI
TUTABAHUS TeJa B )KUIAKOCTH.

Pa3znen V «Padora u MomHocTh. JHeprus» (6 4)
28 | IIpocThiec MEXaHU3MBI. chopmuposams puznueckue | Yuenux donsmcen OpoHTanbHas, napHas, HennocTtu HayyHOTO

CunbHee camoro ceos.

BCJIIMYHMHBI U X CAUHUIBI,
3HaTh (HOPMYTUPOBKU
3aKOHOB H (DOpMYII, YMETh
OOBSICHUTH YCTPOHCTBO U
YMEThb YEPTUTh CXEMBI
MPOCTHIX MEXaHU3MOB

3Hamyb: HOPMYIIBI IS
BBIYMCJICHHUS MOIITHOCTH,
paboOTHI ¥ SHEPTHUH TTPU
MEXaHUIECKOH paboTe Tena.
3HaTh OCHOBBI PAaCUETHBIX
3a]1a4 C 3TUMU BEITUIHHAMHU.
OcCHOBBI O0BSICHEHUSI MHOTHX

TPYNIOBasi: TNIAHUPOBAHHUE
CBOCH JESITENbHOCTH, aHATIN3
U OIICHKA MOJYYEeHHBIX
pe3yIBTaTOB.

IIO3HAHUA




YCTPOWCTB SIBICHUSMHU
paboTHI, MOIITHOCTH U
SHEPIHH.

Yuenux oonsicen

yMmembs. BrIsCHEHUE yCIIOBUS
paBHOBECHUS phlyara.

29 | JIaboparopnas padota Ne 12 IKCIIEPUMEHTAIILHO Yuenux oonorcen WnnuBunyansHas paborta CaMOoCTOSATETEHOCTD B
«PaBHOBecHe CHJI HA OTIPEIeNISATh YCIOBHUS 3Hamv: OCHOBBI o0y4aromuxcs, NpPUOOPETEHUU HOBBIX
phluare, IpUMEHEHUE 3aKOHA paBHOBECHS pblyara 00BSCHEHHSI MHOTUX TUIAHUPOBAHUE U 3HAHUH U MPAKTUYECKUX
paBHOBECHs. PbIUAra K YCTPOWCTB SIBICHUAMH MIPOBEJICHUE yMeHHH
610Ky pabOTHI, MOITHOCTH H HCCIIEIOBATEIBECKOTO

JHEPTHH. IKCIIEPUMECHTA,

Yuenux ooncen CaMOCTOSITETIbHBIN cO0p

ymemb: BpIICHEHUE YCIIOBUS | TAHHBIX JUTS PEIICHHS

paBHOBECHS phblyara. MPAaKTHYECKUX 3a]1a4, aHAIN3
¥ OIICHKA MOJTYYCHHBIX
PE3yJIbTATOB.

30 | Kak ycrpauBaiuch uyaeca? Ceopmupoeamsv uemxue YVuenuk donocen ®ponranpHas, napHas, LlenHOCTH HAay4YHOTO

MexaHHKa [BETKA. npedcmasnenusi OOBSICHUTb | 3Hamb: HOPMYIBI IS IPYNIOBAs: IIAHUPOBAHKE MO3HAHUS
YCTPOWCTBO U YMETh YEPTUTH | BBIYUCICHHUS MOILIHOCTH, CBOCH JIeATEITLHOCTH, aHAIN3
CXEMBI ITPOCTHIX pabOTHI M SHEPTUH TIPU 1 OIIEHKA MTOJTYYSHHBIX
MEXaHU3MOB, pelIaTh 337a4l | MEXaHHMYeCcKol paboTe Tenma. | pe3yiIbTaToB.

C MPUMECHEHHUEM HU3YYCHHBIX | 3HATh OCHOBBI PACUETHBIX
3aKOHOB U (opmy, 3a/1a4 C ITUMH BEJTHYHMHAMU.
pacmmpuTh npencraBieHus 0 | OCHOBBI OOBSICHEHHSI MHOTHX
BO3MOYKHOCTH IMPUMEHEHHSI | YCTPOWCTB SBICHUAMH
HPOCTHIX MEXaHH3MOB pabOThI, MOIIIHOCTH H
SHEPTHU.
Yyenux oonorcen
ymemsb: BbIICHEHUE YCIIOBHS
paBHOBECHS pbIYara.

31- | JlabopaTtopHas pabota Ne 13 CdopmuposaTs yeTKHE Vuenux donicen WnpuBuayanbHas pabora CaMOCTOSATENBHOCTD B

32 «[Tepexon moTeHIMATBLHON MPEJCTaBJICHUS O 3Hamb: GOPMYIII s oOyyaromuxcs, nproOpeTeHNH HOBBIX
SHEPrHH B KHHETHUYECKYIO U MPEBPALICHUN SHEPTUU ;‘;‘E:;EE:?;OZIH;E;??JIT%% MTAHUPOBAHUE U 3HaHI/II?£ U TIPAKTHYECKHX
00paTHO» 3HaTh OCHOBHI PACUETHBIX 33124 TPOBC/ICHHC YMCHHH

¢ 3TMu BelmurHaMu. OCHOBEI HCCIICA0BATCIIBCKOTO
IKCIIEPUMEHTA,

0OBSICHEH!SI MHOTHX yCTPOMCTB
SABJICHUAMNU 3Hepr1/m.

Yuenux donocen ymemn:
MIPOBOMTD IKCIIEPUMEHT T10
onpenaenenuto KIIJ mpu
noabEMe TeJia 10 HAKJIOHHOM
IIIOCKOCTH; 3aIIUCHIBaTh
pe3ynbTaThl U3MEPEHUH B BUIIE

CaMOCTOSATETLHBIN cOOp
TAHHBIX JUTA PEIICHUS
MPaKTUYECKUX 3a]1a4, aHATIN3
U OIICHKA MOJYYE€HHBIX
pPe3yIBTaTOB.




TabnuLBl; GOPMYIUPOBATH
BBIBOJI O BHIITOJIHEHHOI! paboTe
U pe3ysbTaTax ¢ y4€ToM
MOTPENTHOCTH U3MEPEHUS

33 | Beunsrii apuratens. ['OC. CdopmupoBath 4eTkOe MPUBOIUTH IPUMEPHL; ®poHTanbHas, mapHas, DKOJIOTHUYECKOe
MIpeJICTaBJICHUE TIepexo/1a MIPEBpAIICHNS YHEPTUH U3 TPYNIIOBast: TNIAHUPOBAHHE BOCTIITaHUE
OJIHOT'O BHJIa MEXaHUYECKOW | OHOTO BHJA B APYTOM; CBOEH ESITEIbHOCTH, aHAJIN3
sHepruu B Apyroit. [lepexon | mpumepsl Tel, 00JaAAIMUX | ¥ OI[CHKA IMOJYYCHHBIX
SHEPTHH OT OJHOTO Teja K OJTHOBPEMEHHO Y KWHETH4Ye- | Pe3yIbTaToB.
Ipyromy. Pemenue 3agau CKOW Y NOTEHLMATIbHOMN
SHEprueil; paboTaTsb ¢
TEKCTOM Y4eOHHUKA
34 | JIabopaTopHas pabota Ne 14 HayuuTh: HaOmMOaTH, Ymemw: cobupatb ycraHoBky | MuauBuyaipHas padoTa CaMOCTOSTENBHOCTD B
«JleiicTBUE BOASHOM U3MepATh U 0000111aTh B 10 OTKCAHUIO, IPOBOJIUTH o0yJaronmxcs, MPUOOPETESHUH HOBBIX
TYpOHHBI» mporiecce 5 SKCIEPHMEHT 110 NPOBEPKE | MIAHHPOBAHHE U 3HaHI/II7£ Y TIPaKTHYECKUX
SKCIIEPUMEHTAITBHOM YCIIOBUS IEHCTBUS BOJSHOW | MPOBEICHUE YMEHHH
JACATCIIBHOCTH, Typ6I/IHLI; 3aI11uChIBaTh HCCJICA0BATCIBCKOI'O
CHUCTEMAaTHU3UPOBATh U pe3ynbTaThl B BUIE TAOJMUIIBI; | SKCIIEPUMEHTA,
000011aTh MOTy9eHHBIC (hopMyITUPOBAThH BHIBOA O CaMOCTOSITETBHBIN cOOp
3HaHHuA,; NPCACTABIATH BBITIOJTHEHHOM paGOTe " pe- JAaHHBIX I peIICHUS
pe3yabTaThl U3MEPEHUN B 3yJnbTaTax ¢ y4éToM MIPAKTHUYECKUX 33/1a4, aHAJIN3
BUJIE TaOIIUIT MOTPEITHOCTH U3MEPEHUS U OLIEHKA MOJTYYCHHBIX
pe3yIIbTaTOB.
Pa3znen VI 3axkiawounrenbhoe 3ansatue (1 4)
35 | TloaBeneHue UTOTOB pabOTHI OT BenmnKoro 3a0IyKJIeHUS K | YMEHHEe JeMOHCTPHUPOBATh WnpuBumyansHas padora DcTeTudeckoe
3a rog. lllkonbHas Hay4HO- BEJIMKOMY OTKPBITHIO. MPE3eHTAINH; BBICTYIIATh C oOyJaronmxcs, BOCITUTAHUE
HpaKTI/I‘ICCKaﬂ KOH(i)epeHIII/Iﬂ JOKJIagaMH; y4aCTBOBAThb B IJIAaHUPOBAHUC U
00CYXIEHIH JIOKJIAJI0B 1 MIPOBE/ICHHE
Mpe3eHTaNH CBOUX HCCIIeIOBATEIBLCKOTO
OJTHOKJIACCHUKOB JKCTIEPUMEHTA,

CaMOCTOSATETLHBIN cOOp
JAHHBIX AJIS PELICHUS
MPaKTHYECKUX 33724, aHAINA3
U OIICHKA MOJIyY€HHBIX
pe3yNbTaTOB.




Coaeprxanue nporpaMmmsl

| Paznen «BBenenne .M3mepenne pusnveckux BeanunH. Mcropust MeTpu4eckoil cMCTeMBbI Mep»
Teopus: BBenenue. IHCTpYKTaX MO TEXHUKE 0€30MaCHOCTH.
Teopusa: BepllIoK, JIOKOTh U Apyrue efMHALBL. OTKy/Aa MO0 BEIpaXKeHUe «MepuTh Ha CBOM apLIvHY.
Prruaxxnsie Becel./Ipakmuka: I3MepeHne JJIMHBI CIMYKH, YKAa3aTEJIbHOIO MAJIbLA, , yCTPOUCTBO PhIYaKHBIX
BECOB U NMPUEMBI 00paIEHUS C HUMH.
Teopusa: JlecaTnunas MmeTpudeckas cucreMa mep. Beruncienue B pazinnunbix cuctemax mep. CHU-cucrema
UHTEepHALMOHANbHAL. [Ipakmuka: VI3MepeHune miomaay 1Ha 4aifHoro cTakaHa., u3Mepenue oobema 50
TOPOLLMH, OIIPE/IEeICHHE LIEHBI JeJIeHUs Tproopa.

Il Pasnen «IlepBoHavajibHbIe CBe/IeHUSI O CTPOCHHMH BeleCTBAa»
Teopus: IlpencraBiieHus: IpeBHUX YUYEHBIX O npupoe Beuecrra. M.B.JloMmoHocoB. /lpakmuxka:
YMmenbleHre 00beMa Ipy CMEIIMBAHUN BOJIBI U CIIUPTA, PACIIMPEHUE TBEPABIX TEJ IPU HarpEeBaHUH,
pacIIMPEHUEKUIKOCTEN IPU HArpeBaHUH.

Teopus: Victopust OTKpbITHS OPOYHOBCKOTO IBMKEHHUs. V3ydeHne 1 00bsicHeHHe OPOYHOBCKOTO
IBWKeHus. [Ipakmuxa: MoJelb Xa0TUYECKOT O IBUKEHUS MOJIEKYJI U OPOYHOBCKOTO JIBUXKEHUS. .

Teopus: Quddy3us. Juddysus B 6e3omacuocT. Kak uzameputs Mmonekyny. [Ipakmuka: Juddy3us razosu
KUJKOCTEH, CLIETNIEHUE CBUHIIOBBIX LIMJIMHAPOB.
VYpok- urpa «I1oHATE, 4TOOBI y3HATH» 110 TeMe «CTpOeHHE BEIIECTBAY.

111 Pazgen «/IBH:KeHME B CHIIBD»

Teopus: Kak ObicTpo MBI 1BMKEMCS. ['po3a cTapuHHBIX KPENoCTel (KaTaryibTa).

Ilpaxmuka:OTHOCUTENBHOCTD TIOKOS U IBMIKCHUS, TIPSIMOJTMHEIHOE M KPUBOJIMHEWHOE JIBHKCHHE.

Teopus: Tpenue B ipupojie U TeXHUKE. [Ipakmuxa: 3aBUCUMOCTb CUJIbI TPEHUSI OT COCTOSIHUSL U poAa
TPYLIUXCS MOBEPXHOCTEHN, CIIOCOOBI YMEHBIIECHUS U YBEIMYEHHSI CUITbI TPEHMUS.

Teopua: CKOIbKO BECUT TeNO, Koraa oHo nagaet? K.O. [lnonkosckuit. /lpaxmuxa: 1lonarue o cune
TSKECTH, ITOHSTHE O CUJIE YIIPYTOCTH, BECE T€Ja U HEBECOMOCTH.
Teopus: HeBecomocTb. BBIX0A B OTKPBITBI KOCMOC

VYpoxk- urpa «Mup IBUKEHUI» MO TeME «/[BUKEHHE U CHIIBD.

IV Pa3nen «/laBjieHue :KUAKOCTEH U Ta30B»

Teopus: 3axon Ilackansa. Coobmraroniuecs: cocyasl. Ilpakmuka: PaBHOBecHEe KUIKOCTH B
cooOmrammuxcs cocyax, ycTpoicTBo u aeiicTBrue poHTaHa, AeHCTBUE JUBEPa U MHUIETKH.

Teopus: AtmocdepHoe nasienue 3eman. Boznyx pabotaer. MccnenoBanust MOpCKUX riyouH. [lpakmuka:
CraBnuBaHUE KECTSIHONW OAHKHU CUJION aTMOC(EepHOTro JaBiIeHUsI, yCTPOWCTBO U JEHCTBUE MAaHOMETPOB
KUJKOCTHOTO M METAJNTNYECKOTO.

Teopusa: ApxumeznoBa cuia U KUTbl. ApXUMeE] O IUIaBaHUM Tel. [Ipakmuka. JleMoHcTpanys 1eHCTBUs
apX1UMEe0BOH CUJIbI, TUIaBaHHE KapTO(eInHbl BHYTPHU PacTBOpA COJIM, YCTPOWCTBO U PUMEHEHUE

apeoMeTpOB.



4.1. Ypok - urpa «Iloiimaii peiOKy».

V Pasnen «PadoTa 1 MOIITHOCTb. JHEPTUs»

5.1. Teopus: Ilpocthie Mexanu3mbl. CunbHee camoro cebs. Ilpakmuka: PaBHOBecHe CUJT Ha phIyare,
NPUMEHEHHE 3aKOHA PABHOBECHS phlYyara K OJIOKY.

5.2. Teopus: Kak ycrpauBanuch uyneca? Mexanuka 1isetka. [lpakmuxa: Ilepexon mOTeHIMATBHON YHEPTHH B
KHUHETUYECKYIO U 00paTHO

5.3.Teopus: Beunsrii apuratens. [ DC. Ilpakmuka: JleicTBUE BOASHON TypOUHBI.

VI Pa3zaeJ 3akJa0unTeILHOE 3aHATHE.
IlonBenenne UTOroB padoThl 3a ro.



