IHosicuuTennLHAA 3aMHCKA

PaGouast mporpamma BHEYpOUHOU JAESITEIBHOCTH )i 7 — X Ki1accoB «Pusuka BOkpyr Hacy MBOY
— COHI Ne 2 ropona Apkanaka CapaTOBCKOM 00JIacTH COCTaBJICHa HA OCHOBE HOPMATHUBHBIX JOKYMEHTOB:

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBaHuH B
Poccwuiickoit denepaumn» (¢ u3M. u gom., Beryn. B cuiy ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc_LAW 140174,

2. Ilacmopt HaunoHabHOTO npoekTa «ObpazoBanue» (yTB. npesuaunymoM Cosera npu Ilpesunente
P® no crparernyeckomy pa3BUTHUIO U HALlMOHAJIBHBIM MPOEKTaM, MPOTOKOJ OT 24.12.2018 Ne 16). —
URL.: http://www.consultant.ru/document/cons_doc_LAW_319308/.

3. TocynmapctBennast mnporpamma Poccuiickoit ®enepauuu «Pa3Butue oOpazoBanus» (yTB.
[TocranoBnenuem I[IpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O0 yTBepKAeHUU
rocygapctBeHHou — mporpammbl  Poccuiickoit  ®enepamuum  «Pa3Butue  oOpazoBaHuUS». | —
http://www.consultant.ru/document/cons_doc_LAW _286474/cf742885e783e08d9387d7364e34f26f87¢e
c138fl.

4. ®epepanbHblii TOCYIapCTBEHHBINA 00pa30BaTeIbHbIA CTaHAAPT OCHOBHOIO OOILIEro 00pa3oBaHUs
(yTB. mpuka3zomM MunucrepctBa oopasoBanus u Hayku Poccuiickoit ®enepanuu ot 17.12.2010 Ne 1897)
(pen. 21.12.2020). — URL.: https://fgos.ru.

5. OcHOBHOM 00pa30BaTEIBHOM MPOTPaMMbl OCHOBHOTO 00111ero oopazoBanus MbOY — COI Ne 2
ropoaa Apkanaka CapaToBckoi 001acTH.

6. ABtopckoit mporpammbsl E. M. I'ytauk, A.B. Ileppimkuna «®uzuka. Xumus 7-9 kiace» -M.:
Hpoda, 2017 r. u Meroguueckoro mnocobuss C.B. Jlozosenko, T.A. Tpymmna «Peanuzanus
o0pa30BaTeNbHBIX MPOrPaMM €CTECTBEHHOHAYYHOM M TEXHOJOIMYECKON HAINpaBIEHHOCTEH Mo (pu3uKe C
UCMOJIb30BaHUEM 000pynoBaHus LeHTpa «Touka poctan», Mocksa, 2021.

IIporpaMmHoO — MeTOANYECKOE 00ecIIeYeHHEe TPOrPaMMBbI:

Pabouass mporpamma pa3paboTaHa Ha OCHOBe aBTOpckoil mporpammbl E. M. I'yrhuk, A.B.
[lepbimkuna «®@usuka. Xumus 7-9 xmace» -M.: [poda, 2017 r. u Meroauueckoro nocodus C.B.
JlozoBenko, T.A. TpymmHa «Peanuzanms oOpa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOI HampaBieHHOCTeHl Mo (U3MKE C HCIOJIb30BaHHEM 00OpyAoBaHUs LeHTpa «Touka
pocTta»», Mocksa, 2021.

Crpykrypa padoyeil nporpaMMbl BHEYPOUHOH AeATEJILHOCTH I 7 — X KJaccoB «Puzuka
BOKPYTI HAaC» BKJII0YaeT TPH pa3jeJa:
1. Pe3ynprarsl 0OCBOEHUS Kypca BHEYPOUHOM AEATEIbHOCTH
2. Copep:xaHue Kypca BHEYpPOUHOH JI€ATEIbHOCTH C yKa3aHueM (GopM OpraHHu3aliu U BUIOB

JACATCIIBHOCTH.



3. TemaTndeckoe TUTaHUPOBAHUE.

IIpakTHYeckasi 3HAYMMOCTb Kypca BHEYPOUYHOI /1eATeJIbHOCTH.

Hcxons U3 uaen HENpephIBHOCTU €CTECTBEHHO — HAYYHOI'O OOpa30BaHUSI U OPUEHTHUPYSACH Ha
CTPYKTYpPY COAEpk aHHS IIKOJILHOTO 00y4YeHHs PU3UKe, JTaHHBIN KypcC MO3BOJISIET peain30BaTh MPUHIUI
pa3BUBAIOIIET0 OOYYEHHMs] Ha OCHOBE CHUCTEMHO — JAESITEIbHOCTHOTO MOAXOZa, KOTOPBIM IO3BOJISIET
peann30BaTh pa3BUTHE JMYHOCTH YYAIIETOCs HA OCHOBE OCBOCHUS YHUBEPCAIBHBIX yUeOHBIX ACHCTBU,
MO3HaHUs M OocBoeHHs Mupa. OOpasoBaTenbHas NEATEIBHOCTh M y4eOHOE COTPYIHHYECTBO B XOJIE
M3YYEHHUS Kypca CIYXKHUT JOCTHKEHUIO LIeJIeH JIMYHOCTHOTO U COLIMAJIbHOTO pa3BUTUs o0ydaromuxcs. B
XO/JIe ero U3y4eHHsI OHU BOBJIEKAIOTCS] BO BCE TAIlbl HAYYHOT'O IMO3HAHUA: OT HAOIIOACHUS ABJICHUN U UX
SMIMPUYECKOTO HCCIICOBAHUS, [O BBIABMKEHMSI TUIOTE3 M SKCIEPUMEHTAIBHON IPOBEPKU
TEOPETUYECKUX BbIBOJIOB. M3yueHne Kypca Mo3BOJISIET MOAAEP)KUBATh UHTEPEC U YIIYUIIUTh YCBOEHUE
CHUCTeMaTH4YecKoro Kypca ¢u3uku B 7-x kiaccax. Kypc 3HAKOMHUT ydaluxcs C MHOTOYHCICHHBIMHU
SBJICHUSIMU (DU3HUKU uepe3 HaOII0IeH s, SKCIIEPUMEHTHI, HTPOBBIE CUTYaIUH.

Oco0eHHOCTH BO3PACTHOM IPyNIbI 00y4aKIIUXCH, HA KOTOPBIX OPUEHTHPOBAaHA pPorpaMma:

O6yuarommuecs 7 — x kiaccoB MBOY-COILI Ne 2 ropona Apkanaka CapaToBCKo# 00acTH.

Y nereii B Bo3pacte 13 — 14 nmer Qopmupyercs OCMEBICICHHOE, IIeJICHAIIPABICHHOE,
aHAJIM3HPYIOIIee BOCHPUITHE OKpyXkKaromero mupa. Kypc BHEYypoOuyHON [eATENbHOCTH MO (U3HKE
«®Du3nKa BOKPYT HAc» CO3JaeT y JeTel MpeAcTaBlieHne 0 HAyYHOH KapTUHE MUpa, GOPMHUPYET UHTEpEC
K TEXHUKE, Pa3BUBAET TBOPUYCCKUE CIIOCOOHOCTH, TOTOBHUT K IPOJIOJDKEHUIO N3YICHUS (PU3UKH. SIBISASACH
OCHOBOM HAy4YHO — TEXHHYECKOTO Mporpecca, (U3MKa MOKa3bIBaeT TYMaHHUCTHUYECKYIO CYIIHOCTB
HAyYHBIX TTO3HAHUM, TOYEPKUBAET UX HPABCTBEHHYIO [IEHHOCTD, (DOPMHUPYET TBOPUYECKHE CTIOCOOHOCTH
y4yaluxcs, UX MUPOBO33pEHUE, T.€. CIIOCOOCTBYET BOCIUTAHUIO BHICOKOHPABCTBEHHOW JIMYHOCTH, YTO
SIBIISIETCS. OCHOBHOU LIEJTBIO 00YyUEHHS 1 MOXKET OBITh JIOCTUTHYTO TOJIBKO TPH YCIIOBHH, €CIIH B IPOIIECCe
oOyueHust 6ynet chopMHUPOBaH UHTEPEC K 3HAHUSIM.

IIpuopurernnie popmMbl U METOABI PAGOTHI € O0YYAIIUMUCS:

e DBpucTtuyieckas Oecena;

e UnpuBuayanbHas U TpymmoBas padoTa;

¢ [[maHMpoBaHMe U MPOBEJCHNE MCCIIEIOBATEIHCKOTO IKCTIEPUMEHTA;

o CaMOoCTOATENbHBINA COOP NAaHHBIX JJIS PEIICHUS MPAKTUYECKUX 3a/1a4;

e AHanM3 ¥ OIlEHKa MOTYyYEHHBIX Pe3yIbTaTOB.

IpakTnyeckne 3aHATHSA:

o 3aHUMATEIbHBIC OTIBITHL;

o MO3HABATENbHBIE UTPBL;

o BBIITOJTHCHHUE TBOPYCCKUX Sa)IaHI/If/’I;



. paboTa C TOTOIHUTENLHON JIUTEPATYPOH.
@DopMbI OABEACHUS UTOTOB pPeain3aluy NPOrpaMMbl:
HtoroBoe 3ansiThe — «B Mupe siBneHUI» (00pa3oBaTeIbHOEC HHTETPUPOBAHHOE COOBITHE).

Cpoxk peanu3auuu nporpammsl — 1 rog — 2021 — 2022 yyeOnslii roa.

1. Pe3yabTaThl 0CBOCHHS Kypca BHEYPOYHOI 1eATEJIbHOCTH

OO0mas meJib Kypca BHEYPOUHOIi 1eSITeJILHOCTH: B IPKO M YBICKATEIbHOH (popMe pacmupsTh
Y YTIyOJIsITh 3HAHUS, TOJIyYCHHBIC YUAIIMMHUCS Ha YPOKaX; MMOKA3aTh HCIIOJIb30BAHKUE 3HAHHUH B TPAKTUKE,
B JKW3HM; Pa3BUHYTh TPAHUIIBI YUeOHUKA, 3KeUb YYAIIUXCs CTPEMIICHUEM KaK MOYKHO OOJIbIIIE y3HATb,
MOHSATB; PACKPBITH TIEPE]T yUATUMHUCS COACPIKAHUE U KPAacoTy (PU3UKHK KaK HAyKH.

Hesn 1 32124 Kypca BHEYPOYHOM 1eATeJIbHOCTH:

Hesn u3yyenus: npeamera

W3ydeHue GU3MKH Ha CTYNEHU OCHOBHOTO OOILIeEro 0Opa3oBaHUS HAIMPABICHO Ha JIOCTHXKEHHUE
CIeIYIOIIUX LeJIeii:

— OCBOECHHME 3HAaHUN O MEXAHUYECKUX SBJICHMSX, BEIMYMHAX, XAPAKTEPU3YIOIIHUX 3TH SIBJICHHUS,
3aKOHAaX, KOTOPBIM OHU MOJYHHSIIOTCS, METOaX HAYYHOTO MO3HAHUS MPUPOJBI U (popMHUpOBaHUE
Ha 3TOW OCHOBE IMPEJICTABICHHH 0 (PU3NUECKON KapTHHE MUPA;

— OBIIAJICHHE YMEHHUSMHU MPOBOAUTH HAOIIOACHUS MPUPOIHBIX SIBICHUN, OMHUCHIBATh U 000011aTh
pe3yiabTaThl HAOMIOIEHUM, HCIIOIB30BATh MPOCTHIE M3MEPHUTENIBHBIE MPUOOPHI IS H3YYCHHS
(bu3nuecKuX SBICHUM, MPEACTABIATh PE3yNbTaThl HAOMIOJEHUN WM M3MEPEHUH C MOMOIIBIO
Tabnui, TpadUKOB M BBIABIATH HA JTOH OCHOBE OCOOBIE 3aKOHOMEPHOCTH, MPUMEHSITh
MOJyYeHHBbIE  3HAHUA JUII  OOBACHEHHS  Pa3sHOOOpa3HbIX  TMPUPOJHBIX  SBIEHUH U
MPOLECCOB, MPUHIMUIIOB JEUCTBUSA BAXKHEHIINX TEXHUYECKUX YCTPOWMCTB, Il pPEIICHUA
bu3nuecKux 3a/1ay;

— pa3BHUTHE TO3HABATEJIBHBIX WHTEPECOB, HHTEIUIEKTYaIbHBIX M TBOPUYECKHX CIOCOOHOCTEM,
CaMOCTOSITEIFHOCTH B TMPUOOPETEHUH HOBBIX 3HAHWUHM, MPH pelIeHUH (U3MYECKUX 3aJad U
BBITIOTHEHUH AKCIIEPUMEHTATIbHBIX HCCIEOBAaHUN C HCIONb30BaHHEM WH(GOPMAIMOHHBIX
TEXHOJIOTHIL,

— BOCMHUTaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH TO3HAHMS 3aKOHOB MPHUPOABI, B HEOOXOIMMOCTH
Pa3yMHOTO HCHOJIb30BaHUSA JOCTH)KCHUW HAYKM M TEXHOJIOTMM I MAJbHEHIIEro pa3BUTHUS
YEJI0BEUECKOro 00IecTBa, yBaXKCHHS K TBOPIIAaM HayKHU M TEXHUKH, OTHOIICHUS K (PU3UKE KakK K
AJIIEMEHTY 00IIeYeTIOBEYECKON KYIbTYPHI;

— HCMOJIb30BAHUE TIOJYYEHHBIX 3HAHMM M YMEHUH ISl pEIICHHS NPAKTUYECKUX 3aj1ad
MOBCETHEBHOM  JKM3HM, oOOecreueHus: Oe30MacHOCTH CBOEH JKM3HHM, PalMOHAIBLHOTO

HCIIOJIb30OBAHHUA U OXPAHbI Oprn(aromeﬁ CpCabl.



HUcxons w3 o0O0mMMX TMOJOKEHWH KOHUENIHH (PU3NIECKOro 00pa3oBaHMs, JaHHBIN Kypc
BHEYPOYHOH JIeSTENbHOCTH MPU3BaH PeIlaTh CISIyIONUE 3a1a4M:

— co3J1aTh YCIOBUA A1 GOPMUPOBAHUS JOTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS Y IIKOJIHHUKOB
KaK OCHOBBI UX JaibHeHero 3¢ (ekTuBHOro 00yueHHS;

— cdopmupoBaTh HaOOP HEOOXOTUMBIX JIJIS TaTbHEHUIIIEro 0O0yUeHUS MPEAMETHBIX U 00IICYIeOHBIX
YMEHUI Ha OCHOBE PELICHHS KaK MMPEIMETHBIX, TaK U MHTETPUPOBAHHBIX )KU3HEHHBIX 3a/1a4;

— o0ecneunTh MPOYHOE M CO3HATEIILHOE OBJIAJICHHE CHCTEMOW (pU3MyYecKMX 3HAHUN M yMEHUH,
HEOOXOAUMBIX JUIsI MPUMEHEHHS B TPAKTUYECKON NEATENbHOCTH, U H3YyYCHHS CMEKHBIX
OUCHUIUIAH, IS TPOJOJDKEHUS oOpa3oBaHMs; O0ECIeYUTh HMHTEJUIEKTYalbHOE pa3BUTHE,
chopMUpOBaTh KauecTBAa MBILIUICHUS, XapakTepHble i (U3NUYECKOH JesITeNbHOCTH U
HEOOXOMMMBIE IS IIOJIHOIIEHHOM KU3HU B OOIIECTBE;

— cdopmupoBath npeacTaBieHue 00 uaesx u Meroaax Gusuku, o pusnke Kak GopMe OMUCAHUS U
METO/IE TO3HAHUS OKPYKAIOIIETO MHPA;

— c(hopMupoBaTh MpeACTaBICHNE O (PU3UKE KAaK YaCTH OOIIEUEIIOBEUECKON KYIbTYpPbI, TIOHIMaHNE
3HAYUMOCTH (PU3HKH JIJIsi OOIIECTBEHHOTO POTPeCca;

— c(hopMupoBaTh YCTOHUMBEIA MHTEpEC K (PU3MKE HA OCHOBE MU(PEPEHIIMPOBAHHOTO MOAX0a K
YUaAIIMCS;

— BBISIBUTH M Pa3BUTh TBOPYECKHE CIIOCOOHOCTH HAa OCHOBE 3aJlaHHii, HOCSIIUX HECTaHIAPTHBIN,
3aHUMATENbHBIN XapaKTep.

OOuee 3HaueHne (PU3MKH, KAK COCTAaBHOW YacTH OOIIero oOpa3oBaHMs COCTOUT B TOM, YTO OHA
BOOPY>KaeT MIKOJbHUKA HAYYHBIM METOJOM MO3HAHUS, MO3BOJSIONINM MMONTY4aTh OObEKTUBHbBIE 3HAHUS
00 okpyxaromeM mupe. Tak cerogHs dKCHEPUMEHT SBISETCS WCTOYHUKOM 3HAHWHA W KPUTEPHEM HUX
WUCTHHHOCTH B Hayke. KoHIenmus coBpeMEHHOro oOpa3oBaHUS NOJpa3yMeBaeT, 4YTO B y4EOHOM
HKCIEPUMEHTE BEAYILYIO POJIb JOJDKEH 3aHATh CAMOCTOSITENIbHBIM HCCIEN0BATEIbCKUI YUeHUYEeCKUN
skcniepuMeHT. COBpeMEHHbIE SKCIIEPUMEHTANIbHBIE UCCIIE0BAHMS 110 (PU3UKE YK€ TPYIHO MPEJICTABUTh
0e3 WCIOJIb30BaHMs HE TOJIbKO aHAJIOTOBBIX, HO M IHU(POBBIX HM3MEPHUTENBHBIX MpubopoB. B dene-
pabHOM TOCYIAapCTBEHHOM 00pa30BaTeIbHOM YKa3aHO, YTO OJHUM W3 YHHBEPCAIBHBIX YYEOHBIX
NEUCTBUM, MPUOOpPETaeMbIX YYAIIUMUCS, JOJDKHO CTaThb YMEHHE <«IIPOBENEHHUS OMBITOB, MPOCTHIX
AKCIIEPUMEHTATBHBIX UCCIIEIOBAHUH, MPSMBIX M KOCBEHHBIX U3MEPEHHI ¢ UCTIOIB30BAHUEM aHAIOTOBBIX
1 (P POBBIX U3MEPUTENIBHBIX TIPHOOPOBY.

OOydenue ocymiecTBisieTcsl Tpu moanepkke LleHTpa oOpa3oBaHHsS €CTECTBEHHO — HAayYHOU
HanpaBiIeHHOCTH «Touka pocTay, KOTOPbIM CO37aH Ui pa3BUTHA Yy OOYYAIOLIMXCS E€CTECTBEHHO —
HAy4YHOUW, MaTeMaTHYeCKOH, HH(POPMAIMOHHOW TPaMOTHOCTH, (OPMHUPOBAHUS KPUTHUECKOTO U
KpPEaTHBHOTO MBIIIICHUS, COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH, a

TaKKe JJI MPaKTHUeCKol oTpaboTKu yuyeOHOro MaTepuana o yueOnomy npeamery «dusukay.



Yuawueca oonscnol 3nameo:
— CTpOCHHE BEIECTBA, pa3IUUHbIe (U3NYECKUE MPUOOPHI U TOUHOCTh UX U3MEPEHUS;
— MIPUPOJY CHUJIBI TSDKECTH, CUJIbI YIIPYTOCTH, CHJIBI TPEHHUSI, BECA TENA;
— OCHOBHBIC (DM3MUYECKHE BEIMYMHBI W EIWHUIBI MX HW3MEpeHHs: paboTa, MOIIHOCTS,
SHEpPTHUsl, Macca, CKOPOCTb.
Yuawueca oonscnot ymems:
— OOBACHATH ONpe/ieNICHUE LIEHbI IeTICHHS KAl (PU3MUYECKOr0 U3MEPUTENHLHOTO PUdopa,
OIPEIeNIATh MOTPEIIHOCTh U3MEPEHUs IPUOOopa;
— 3amnuchIBaTh U OOBIACHATH (PU3HUECKHUE 3aKOHBI, POPMYJIbl U pa3MEPHOCTU Pa3IMUHbIX
(U3HYECKUX BEIIUYNH;
— MPOBOAUTH UCCIIEIOBAHUSA 10 TEME YPOKA U BBIIOJIHATH PELICHUE 3a]1a4.
JInuHOCTHBIE, MeTaNpeAMeTHbIe Pe3y/IbTAThl 0CBOEHHS POrPaMMbl Kypca BHEYPOUYHOM
AeATeJbHOCTH «PU3UKa BOKPYT HAC».
JIN4YHOCTHBIE Pe3yJIbTATHI:
OOyyaronuiicss MOJIYyYUT BO3MOKHOCTH IJIsi (DOPMHUPOBAHUS CIEAYIOIINX JIMYHOCTHBIX pe-
3yJIBTATOB:
— pa3BUTHE TTO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CTIOCOOHOCTENH;
— yOEeXKJIEHHOCTh B BO3MOXKHOCTH IO3HAHUSI MPUPOJABI, B HEOOXOJIMMOCTH Pa3yMHOTO HC-
MIOJIB30BaHUsl JOCTWKEHUM HAyKH M TEXHOJIOTMH Ul JAJIBHEHIIErO0 PAa3BUTHUS YEIIOBEYECKOTO
oOmiecTBa, yBa)XCHHE K TBOPIIAM HAayKM M TEXHHWKH, OTHOIIECHHE K (PHU3MKE KaK K DJICMEHTY
00111eYeI0BEYECKON KYJIbTYPBbI;
— CaMOCTOSITEIBHOCTh B IPUOOPETEHUU HOBBIX 3HAHUI U MPAKTUYECKUX YMEHUM;
— TOTOBHOCTh K BBIOOPY >KH3HEHHOTO TYTH B COOTBETCTBUHU C COOCTBEHHBIMHU WHTEPECAMH H
BO3MOXHOCTSIMU;
— MOTHBAIMsL 00pa30BaTENbHOM NEATEIbHOCTH HAa OCHOBE JUYHOCTHO OPHEHTHPOBAHHOIO
MOAX0/13;
— dbopMUpOBaHKE IIEHHOCTHOT'O OTHOIIEHUS APYT K APYTY, K YUUTEII0, K aBTOPaM OTKPBITHI U
M300peTeHui, K pe3yabTaTaM 00yUeHHUS.
Ilampuomuueckoe éocnumanue:
— MPOsIBJIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3MUYECKOI HAYKU;
— [IEHHOCTHOE OTHOIIEHHUE K TOCTH)KEHUSM POCCUHCKUX YUEHBIX-(DU3HUKOB.
I'pasicoanckoe u dyxo6Ho-npaecmeennoe 60cnumanue:
— FOTOBHOCTh K AaKTUBHOMY YYacTHUIO B OOCYXJEHHU OOIIECTBEHHO3HAUMMbBIX U OSTHYECKHX

po0JieM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUHN PU3UKU;



— OCO3HAaHHE BaKHOCTU MOPAJIbHO-3THYECKUX MPUHIHUIIOB B IEATEIbHOCTH YYEHOTO.
Icmemuueckoe socnumanue:

— BOCIIPHATHE OSCTETUYECKHX KauecTB (U3NYECKOM Hayku: €€ TapMOHHUYHOTO TOCTPOCHHSA,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

— OCO3HAHME IIEHHOCTU (PU3UYECKON HAYKM KaK MOIHOT'O MHCTPYMEHTA IO3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJIOTHUH, BAJKHEHUILIEH COCTABIISIONIEH KYJIbTYpPBI;

— pa3sBUTHE HAYYHOH JTH0O03HATEILHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON AEATEIbHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 DJ1AZONOTIYHUA .

— OCO3HAHHME IEHHOCTH 0e30macHOro obpas3a >KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaKHOCTH IpaBuJI 0€3011aCHOTO MOBEJEHUS HA TPAHCIIOPTE, HA AOPOrax, ¢ 3JIEKTPUUECKUM U TEIJIOBBIM
000pyZ0BaHUEM B JOMAIIIHUX YCIOBUSX;

— c(OpMHPOBAHHOCTh HaBbIKa peIeKCHH, IPU3HAHUE CBOETO IPaBa Ha OIMOKY U TAKOI'0 ke IpaBa
y IPYroro 4eJIoBeKa.

Tpyooeoe socnumanue:

— aKTUBHOE y4acTHE B PELICHMU NMPAKTHMUYECKUX 3a/ad (B paMKax CeMbHM, LIKOJIbI, TOpojJa, Kpas)
TEXHOJIOTUYECKOH U COLMaJIbHOW HalpaBIEHHOCTH, TPEOYIOUX B TOM YUCIIE U (PU3NUECKUX 3HAHU;

— MHTEpEC K MPAKTUYECKOMY U3YyUEHHIO TPo(eccuil, CBA3aHHBIX ¢ (PU3NKOI.

JKonozuueckoe gocnumanue:

— OpHUEHTAIUs Ha IpUMEHEeHHe (PU3MUYECKUX 3HAHUHM Ui pelleHus 3a7ay B 00JIaCTH OKpYyKarolen
Cpelbl, INIAHUPOBAHUS IIOCTYIIKOB U OLICHKU UX BO3MOXKHBIX ITOCJIEICTBUN JIJI1 OKPYXKAIOLEH CPENIbL;

— OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel UX peleHUs.
Adanmayusa 00yuarOuecoca K UsMEHAIOUWUMCA YCIA06UAM COUUATLHOL U NPUPOOHOIL CPeObl:

— HOTPeOHOCTh BO B3aMMOJEHCTBHM IPH BBIOJHEHWU HCCIEIOBAaHMNA M MPOEKTOB (hU3HUYECKOMH
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHUX;

— MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NMPAKTHYECKYIO IEATEIbHOCTb;

— noTpeOHOCTh B (OPMUPOBAHUU HOBBIX 3HaHWM, B TOM 4ducie (HOpMYIUPOBATh UAEH, MOHATHS,
TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

— 0co3HaHMe Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKHY;

— IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

— CTpeMJICHHE aHAJIU3UPOBATh U BBISBJISATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U IKOHOMUKH, B TOM
YHcIIe ¢ UCTI0JIb30BaHNEeM (PU3NYECKUX 3HAHUH;

— OLIEHKA CBOMX JCWCTBHUI ¢ y4€TOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpely, BO3MOMKHBIX INTOOATBHBIX
MTOCJIEACTBHM.

MeTtanpeamMeTHbie pe3yJbTaThl:



OOyyaromuiicst MOJIy4uT BO3MOXKHOCTH JJI1 (POPMUPOBAHUS CIIETYIOIIUX METaIlpeIMETHBIX
pe3yJIbTaTOB:
— OBJIaJICHUE HABBIKAMHU CAMOCTOSITEIbHOTO MPUOOPETEHHs] HOBBIX 3HAHHM, OpPTraHHU3aINH
y4eOHOI 1eATeNbHOCTH, TOCTAHOBKH IIeNIeH, TNIaHUPOBAHHSI, CAMOKOHTPOJISI M OLIEHKU Pe3yIbTaToOB
CBOEH ACATENBHOCTH, YMEHUAMHU IPEIBUAECTh BO3MOXKHBIE PE3YJIbTaThl CBOMX JEHCTBUN;
— NOHMMAHHUE PA3NTMYUN MEXKIYy HCXOAHBIMU (paKTaMU M THIIOTE3aMU JIJsl UX OOBSICHEHHS,
TEOPETUYECKUMU MOJEISIMU U pEalbHBIMU OOBEKTAMM, OBJAJCHUE YHUBEPCAIBHBIMH YYEOHBIMU
JICUCTBUSAMHU Ha TpPUMEpax TUMOTe3 Ui OOBSCHEHHUS M3BECTHHIX (PAKTOB M HKCIEPUMEHTAIBHOU
IIPOBEPKHU BBIJBUTIAEMBIX TUIIOTE3, pa3pabOTKU TEOPETUUECKUX MOIEIEN IPOLECCOB U SIBICHMI;
— ¢bopMupoBaHHE YMEHUI BOCIpPUHUMATh, MepepadaThiBaTh U MPEAbSBIATh WH(POpPMALMIO B
CJIOBECHOM, 00pa3HON, CHMBOJIUYECKOW (opMax, aHATM3UPOBATh U MepepadaThiBaTh MOTYYCHHYIO
MH(OPMALIMIO B COOTBETCTBUU C IOCTABJIECHHBIMH 3aJjauaMU, BBIIEIATH OCHOBHOE COJIEp)KaHUE
IIPOYUTAHHOI'O TEKCTA, HAXOAUTHh B HEM OTBETHI Ha ITIOCTABJICHHBIE BOIIPOCH! U U3JIararh €ro;
— NpUOOpETEHNE ONbITa CaMOCTOSATEIBHOIO MOWCKA, aHajdu3a U oTOopa MH(GOPMALUU C HC-
MOJIb30BAHUEM PA3JIMYHBIX MCTOYHUKOB M HOBBIX MH(POPMAIMOHHBIX TEXHOJOTHH ISl PEIICHUS
II03HABATEJIBHBIX 3a71a4;
— pa3BUTHME MOHOJOTMYECKOW M JHATIOTMYECKOW pEeYM, YMEHUS BBIPAKATH CBOU MBICIIH,
CIIOCOOHOCTH BBICTYIITUBATh COOECETHUKA, TOHUMATh €r0 TOUKY 3PSHHsI, TPU3HABATH MPABO APYTOTO
YeJ0BEKa Ha MHOE MHEHUE;
— OCBOCHHE INPUEMOB JEHUCTBUU B HECTAHIAAPTHBIX CHUTYAlMSIX, OBIAJCHHUE IBPUCTHYECCKUMH
METOJIaMU PELIEHUs IPoOIIeM;
— (dbopMupoBaHre yMeHUI paboTaTh B IPYIIE C BHIINOJIHEHUEM Pa3IMYHbIX COIIMAIBHBIX POJIeH,
MIPEJICTaBIATh U OTCTAUBATh CBOM B3IUISAJIbI U YOEXKIEHHUS, BECTH IUCKYCCHIO.
PeryastuBubie YY /|

OO0yuarouuiics HOIYIUT BO3MOXKHOCTD I (POPMUPOBAHUS CIEIYIOIINX PeryisaTUBHBIX Y'Y /1.
1. YMeHue caMoCTOSTEIbHO ONPENeNiTh Ledn 00ydeHHsl, CTaBUTh U (GOPMYyIUPOBATH HOBBIE 3aJla4H B
yu€0e W TO3HABaTEIbHON NEATENbHOCTH, Pa3BUBAaTh MOTHBBI M WHTEPECHl CBOECH IO3HABATEIIHHON
NESATENIBHOCTH.

OO0vyaronmiics CMOXKET:

— aHAJTM3UPOBATh CYLIECTBYIOIINE U MJIAHUPOBATH Oyyliie 00pa3oBaTebHbIE PE3YIbTAThI;
— UICHTU(PHUIUPOBATH COOCTBEHHBIE MMPOOIIEMBI U ONPEEIATh IIaBHYIO PO0IIEMY;
— BBIIBUTaTh BEPCUHU pelLIeHUs] TPOOIeMbl, ((OPMYIHPOBATh TUIIOTE3bI, IPEIBOCXUIIATH KOHEUHBIN

pe3yJibTarT;



— CTaBUTh ILEJb JIEATCIBHOCTH Ha OCHOBE ONPEACIEHHON MPOOJEeMbl M CYIIECTBYIOIIUX
BO3MOKHOCTEN;

— dbopMynupoBaTh yueOHbIE 33]]a4l KaK IIard JTOCTHXKEHUS TOCTABJICHHON eJIN JAesITeIbHOCTH;
— 000OCHOBBIBATh IICJIEBBIC OPHCHTUPHI W TPUOPUTETHI CCHUIKAMH Ha IICHHOCTH, YKa3blBas W
00OCHOBBIBAs JIOTHYECKYIO MTOCIEA0BATEIHHOCTD I11aroB.

2. YMeHue caMOCTOSITeNIbHO IUIAHUPOBATh MYTHU JOCTHKEHHS Iefiel, B TOM 4YHCIIe allbTepHATHUBHBIE,
OCO3HAaHHO BBIOMpAaTh Hanboee Y heKTUBHBIE CTIOCOOBI pEIeHUs YUeOHBIX U MO3HABATEIBHBIX 3a]1a4.

O0vyyarouiics CMOXKET:

— ompenensaTh HeoOxomumoe(ble) IeHCTBHE(s) B COOTBETCTBHHM C y4eOHOW W IMO3HABATEIbHOU
3a/1a4aMU U COCTABJIATH AITOPUTM €T0(MX) BBITIOJIHCHHS;

— 00OCHOBBIBATH U OCYIIECTBIISITH BBIOOP HanOosee 3 (HEeKTUBHBIX CIIOCOOOB PEUICHUs YUeOHBIX U
MO3HABATEJIbHBIX 3a/1a4;

— OIpenesaTh/HaXOAUTh, B TOM YHCIIC U3 MPEAIOKESHHBIX BAPUAHTOB, YCIOBHUS JUIS BBITIOJTHCHHUS
yueOHOI 1 T03HaBaTeNbHOM 3a/1ay;

— BBICTPAaWBaTh KXU3HEHHBIC IJIAHBI HA KPATKOCPOUHOE Oyayiiee (3asBisSTh LIEJIEBbIE OPUECHTHUPHI,
CTaBUThH aJICKBATHBIC UM 33/1a4¥l U MpeAJiarath JeHCTBUS, YKa3biBasg U 000CHOBBIBAs JTOTHYECKYIO
MOCJIeI0BATEILHOCTh II1aroB);

— BBIOMpATh W3 MPEUIOKEHHBIX BAPUAHTOB M CAMOCTOSITENIbHO HMCKaTh CPEICTBa/pecypchbl s
penieHus 3a/1a4u/qOCTHKEHUSI TSI

— COCTaBJIATH IJIAH pelieHus mpoOeMbl (BBITOJIHEHUS TPOEKTa, IPOBEACHUS UCCIEI0BaHNU);

— OIpeaenaTh MOTeHIMAbHbIC 3aTPYAHCHUS TIPU PEUICHUH yueOHON M MO3HaBaTeNbHOM 3aauu U
HaxOJUTh CPEJCTBA ISl UX YCTPAHEHHS;

— OIKCHIBaTh CBOW OMBIT, OGOpMIIsAs €ro Uisl Mepeiadyd APYTUM JIOASM B BUAEC TEXHOJOTHUU
pelIeHust MPaKTUYECKHUX 3a]1a4 ONPEeIEHHOTO KJlacca;

— TUIaHUPOBATh U KOPPEKTUPOBATH CBOIO MHAUBHUIYALHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. YMeHue COOTHOCUTH CBOM JIEHCTBUSI C TUTAHUPYEMBIMH PE3yIbTaTaMH, OCYIIECTBIISITH KOHTPOJb CBOCH
NESTETPHOCTH B TIPOIECCe JOCTIIKEHUS pe3yibTaTa, OMNPEAeNATh CIOCOOBI JEHCTBHM B paMKax
MPEIJIOKEHHBIX YCIOBHM H TpeOOBaHUN, KOPPEKTUPOBATH CBOW JCHCTBHS B COOTBETCTBUHU C
W3MEHSIOLIENCS CUTYyalUEH.

OOVYYarOIMHACST CMOXKET:

— OIIPEIENATh COBMECTHO C IEAArOroM U CBEPCTHUKAMU KPUTEPHUU IIJIAHUPYEMBIX PE3yIbTaTOB U
KpUTEPUHU OLIEHKHU CBOEH Y4eOHOM esITebHOCTH;
— CHUCTeMaTH3UpOBaTh (B TOM 4YMCJIE BBIOMpATh MPUOPUTETHBIC) KPUTEPHM IUIAHHUPYEMBIX pe-

3yJIbTAaTOB U OLICHKU CBOCH JACATCIIBHOCTH,



— OTOMpaTh WHCTPYMEHTHI JIJIS OICHUBAHUSI CBOCH NEATEIHHOCTH, OCYIIECTBISTH CAMOKOHTPOJIb
CBOECH JICSITEIIPHOCTH B paMKaX MPEIIOKEHHBIX YCIOBHI U TpeOOBaHUM;

— OIICHUBATh CBOK JICSATCIBHOCTb, APTYMEHTHUPYS NPHYUHBI JOCTHXKCHHS WJIM OTCYTCTBHS
IJIAHUPYEMOT'O Pe3yibTaTa,;

— HaxOJIUTh JOCTAaTOYHBIC CPEJCTBA ISl BBIMOJHEHUS YYEOHBIX JICUCTBHA B H3MCHSIOIICHCS
CUTYAIIMH W/WIH MPU OTCYTCTBUH IUIAHUPYEMOTO Pe3yJIbTaTa;

— paboTas 1o CBOeMY IIJIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JIEATEILHOCTh HA OCHOBE aHAJIM3a
W3MCHCHUN CUTYAIUH JIJIsl TIOJMYyYSHUS 3aIUTAHUPOBAHHBIX XapaKTEPUCTHK MPOyKTa/pe3ynbTara;

— YCTaHABJIUBATDH CBSA3b MEXKAY MOTYUYEHHBIMU XapaKTEPUCTUKAMH MPOAYKTa U XapaKTEPUCTUKAMHU
npoiiecca JEATEIBHOCTH U MO 3aBEPIICHUM JEATEIbHOCTH IpeJylaraTh U3MEHEHUE XapaKTePUCTUK
rpoiiecca Jijisi MOJIY4eHHS yIYUIIEHHBIX XapaKTePUCTUK MPOAYKTA;

— CBEPSITH CBOU JICUCTBHS C IEJIBIO M PU HEOOXOMMOCTH HCIIPABIISITh OIIMOKH CaMOCTOSI TEIHHO.
4. YMeHue OIICHUBATH MPABUIBLHOCTH BBITIOJIHEHUSI YYEOHOW 3adaud, COOCTBEHHBIE BO3MOXHOCTH €&
perieHusl.

OO0vVyYaronuiicsa CMOXKET:

— OIPENEeNATh KPUTEPHH NPABUIIBHOCTH (KOPPEKTHOCTH) BBIMIOJIHEHUS YIeOHOH 3a/1a4H;

— aHAJTM3UPOBaTh U OOOCHOBBIBATh IPHMEHEHHE COOTBETCTBYIOIIETO HMHCTPYMEHTApUs s
BBINOJIHEHUS YUCOHOH 3a/1a4H;

— CBOOOHO TOJIH30BATHCS BEIPAOOTAHHBIMU KPUTEPUSMHU OIEHKH U CAMOOIIEHKH, UCXOSI U3 LIeNU
Y UMEIONINXCS CPEJICTB, pa3uyasi pe3ylbTaT U COCOObI TEHCTBU;

— OIICHUBATh MPOAYKT CBOCH JAEATETbHOCTHU MO 33JaHHBIM U/UIM CAMOCTOSITENILHO ONpeaeaEHHBIM
KPUTEPUSIM B COOTBETCTBUU C IIENIBIO IESTEIbHOCTH;

— 000CHOBBIBaTh JOCTHKHMOCTh II€IH BBIOPAaHHBIM CIOCOOOM Ha OCHOBE OIIGHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

— buKcUpOBaTh U AHATU3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Brmamenue OCHOBaMH CaMOKOHTPOJS, CAMOOICHKH, MPHUHATHS PEIICHUH W  OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yUeOHOU M IMO3HABATEIIHHOU JIEATETLHOCTH.

OO0vyaronmiics CMOXKET:

— HAOMI0/IaTh M aHAIM3HPOBaTh COOCTBEHHYIO Y4YEOHYI0 M I103HABaTEIbHYIO JAEATEIbHOCTh U
JeSTeIbHOCTD JPYTruX 00yvaromuxcs B Mpoliecce B3auMOIIPOBEPKH;

— COOTHOCUTh pealibHble M IUIAHUPYEMble pe3yJabTaThl WHIUBUAYaIbHOW 00pa3oBaTEIbHOMN
JESATENBHOCTH U JAENIaTh BBIBOBI;

— MMPpUHHUMATh PCHICHUC B yqe6H0171 CUTyalluu U HCCTU 3a HET'O OTBETCTBCHHOCTD;



— CaMOCTOSITENIFHO OIpENeNATh MPUYMHBI CBOETO ycliexa WM Heycliexa U HaXOIUTh CIOCOOBI
BBIX0J1a U3 CUTYaIlUH HEYyCIIeXa;
— PETPOCHEKTUBHO ONpPEAENATh, KaKhe JIEHCTBUA M0 PELICHUI0 Yy4eOHOH 3a7auu WM IapaMeTpsl
9THUX JEUCTBUIA NPUBEIH K NOJYYESHUIO UMEIOILErocs MPOoJAyKTa y4eOHO! AeATeIbHOCTH;
ITo3naBartenbHbie YV /[

OO0yuarouuiics HOTYYUT BO3MOXKHOCTD [T (POPMUPOBAHUS CIEAYIONIMX TO3HABAaTeNbHBIX Y Y /1.
1. YMeHue onpenessTh NOHATHS, CO3/1aBaTh 0000IIEHNs, YCTaHABIMBATh AHAJIOIMH, KJIACCU(PUIIMPOBATH,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHMS M KPUTEPUU Ul KiIacCU(PUKALMM, YCTaHABIMBATh MPUUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYKACHUE, YMO3aKIIOUeHUE (MHAYKTUBHOE, 1€ yKTUBHOE,
10 QHAJIOTUH) U JIENATh BHIBOJIBI.

OO0vVyYaronuiicsa CMOXKET:

— noa0upaTh CIIOBa, COMOJYMHEHHBIC KIIOYEBOMY CIIOBY, ONPEICISIONIME €ro MpHU3HAKH U
CBOICTBA;

— BBICTPAUBaTh JOIMYECKYIO LIETIOYKY, COCTOSLIYIO M3 KIIFOUEBOT'O CJIOBA U COMOJYMHEHHBIX €MY
CIIOB;

— BBIJICJIATH OOIIMI MPHU3HAK BYX WM HECKOJBKUX IMPEIMETOB, MM SBICHHA M OOBSCHITH UX
CXOJICTBO;

— 00BEeIMHATh NPEAMEThl U SBJICHHUS B TPYIIbI IO ONpeNeJEHHBIM IpU3HAKaM, CPaBHHUBATh,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SABICHUS;

— BBIJICJIATH SIBJIEHUE U3 OOLIETo psijia APYruX SBICHUMN;

— ONpeAeNsiTh OOCTOATENbCTBA, KOTOPBIE NPEIIIECTBOBAIM BO3HUKHOBEHHUIO CBSI3M MEXKIY
SBJICHUSIMU, U3 3THUX OOCTOSATENILCTB BBIIENATH ONPEAEIIONINe, CIIOCOOHbIE ObITh MPUUYMHON TaHHOTO
SIBIICHHSI, BBISBIISITH IPHYUHBI U CITICIICTBHS SIBIICHHIA;

— CTPOUTH PACcCYKJCHHE OT OOILINX 3aKOHOMEPHOCTEH K UaCTHBIM SIBJICHUSAM U OT YaCTHBIX SBJICHUN
K 00IIIMM 3aKOHOMEPHOCTSIM;

— CTPOUTH pacCyXJCHHE Ha OCHOBE CPABHEHUS MPEIMETOB U SIBICHUM, BBIAEIASA MIPU 3TOM 00IIue
TIPU3HAKH;

— u3JaraTh MOJy4YeHHYI0 HH(POPMAIUIO, UHTEPIPETUPYs €€ B KOHTEKCTE peIacMoi 3a/1a4H;

— CaMOCTOSITENIbHO YyKa3blBaTh Ha HH(OpPMAaIMIO, HYXKJIAIOUIYIOCS B IPOBEpKE, Ipejararb U
MPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTH UHPOPMAIUH;

— BepOaIN30BaTh SMOLIMOHAIBHOE BIIEYATICHHE, OKa3aHHOE HAa HETO0 UCTOYHUKOM;

— OOBSICHATD SIBIICHUS, TIPOLIECCHI, CBSA3M M OTHOLICHUS, BBISBIIEMBIE B XO/€ MMO3HABATEIbHOW U
UCCIIEIOBATENbCKON JEATENIbHOCTH (MPUBOANTH OOBSICHEHHE C M3MEHEHHEeM (OpMbI NpeACTaBICHUS;

OOBSACHSATH, IeTANU3UPYs WK 0000111as1; OOBSACHATH C 3aJaHHON TOUKH 3pEHuUs);



BBIABJIATE W HA3bIBATHL IMPUYKUHDBL CO6BITI/ISI, SABJICHHUA, B TOM YHUCIIC BO3MOXKHEIC/Hanbo0Iee

BCPOATHBIC IPHUYHHBI, BO3BMOKHBIC ITOCJICACTBUA BaﬂaHHOﬁ IIPUYUHEBI, CaMOCTOATCIBHO OCYIICCTBJIAA

HpH‘IHHHO-CJ’ICHCTBCHHBIfI aHaJIn3;

ACJIaTh BBIBOJ Ha OCHOBE KPHUTHYCCKOI'O aHaJIM3a Pa3sHbIX TOYCK 3PCHUs, IOATBCPKIAATE BbIBOJ

COOCTBEHHOM apryMEHTAIMEH WIH CAMOCTOSTEIIBHO TTOTy4YEeHHBIMU JAHHBIMHU.

2. YMeHue CO3aaBaThb, IPUMCHATH U HpeO6p8,30BBIBaTb 3HAKU U CUMBOJIbI, MOJCIN U CXCMbI IJIs1 pCUHICHU A

yLIe6HBIX 1 IIO3HaBAaTCJIbHBIX 3aJa4.

OO0vyYaronmiicsa CMOXKET:

0003Ha4YaTh CUMBOJIOM M 3HAKOM MPEAMET U/WIIH SIBJICHUE;

OTIPEJNIeNIATh JIOTHYECKHUE CBS3M MEXIy NpeAMETaMU W/WIM SBJICHUSAMH, 0003HAuaTh JaHHBIC
JIOTUYECKHE CBSI3U C MOMOIIBIO 3HAKOB B CXEME;

CO3/1aBaTh a0CTPAKTHBII UK pealbHbId 00pa3 MpeaMeTa U/Uiu sIBICHUS,

CTPOUTH MOJIEIIB/CXEMY Ha OCHOBE YCIIOBHH 3a/1a4M W/WIIK CTIOco0a e€ pelieHus;

co3laBaTh BepOallbHBIC, BEIICCTBEHHBIE W WH(GOPMAIMOHHBIE MOJICNN C BBIACICHHEM CY-
IIECTBEHHBIX XapaKTePUCTHUK OOBEKTa JUIs ONpEeNeNIeHUs crocoda pelieHus 3afadyd B CO-
OTBETCTBUHU C CUTYaIUEH;

peoOpa3oBbIBaTh MOJENIN C LEJIbI0 BBIABICHUS OOIIMX 3aKOHOB, OMPEACTSIONUX ITaHHYIO
MpeIMETHYIO 00J1acTh;

MEePEeBOUTH CIOXKHYIO O COCTaBY (MHOTOACHEKTHYIO) MH(OpMamuio U3 rpaguueckoro WiH
(dhopManr30BaHHOTO (CUMBOJIBLHOTO) MPEICTABICHHS B TEKCTOBOE H HA00OPOT;

CTPOUTH CXEMY, ITOPUTM JACHCTBUS, UCIPABIATh WM BOCCTAHABIMBATh HEU3BECTHBIN paHee
JITOPUTM Ha OCHOBE UMEIOLIETOCs 3HAaHUs 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS allTOPUTM;
CTPOMTb J10KA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOIO;

aHAIM3UPOBaTh/pepeKkcUpoBaTh OMBIT Pa3padOTKM M peanu3aliu  y4eOHOTO TMPOEKTa,
UCCIIeIOBaHMsl (TEOPETUYECKOTr0, 3MIIMPUYECKOI0) Ha OCHOBE NPEJIOKEHHONW MNpoOIeMHOM

CUTYAIINH, IIOCTABJICHHOM IEJIM U/WJIN 3a/IaHHBIX KPUTEPHUEB OLICHKU TIPOyKTa/pe3ysbTaTa.

3. CMBICIIOBOE YTEHHUE.

OO0vyaronmiics CMOXKET:

HaXOJUTh B TeKCTe TpeOyeMyro HH(OpMalKio (B COOTBETCTBUU C LIETSIMU CBOEH J€SITEILHOCTH);

OpPUECHTHUPOBATHCA B COACPIKAHUU TECKCTA, IOHUMATH I.[GJ'IOCTHBIfI CMBICJI TEKCTA, CTPYKTYPHUPOBATH

YCTaHABJIMBATH B3aUMOCBA3b OITMCAHHBIX B TCKCTC CO6I)ITI/Iﬁ, ﬂBJ'IeHPIfI, IIponeCCoOB;
PE3IOMUPOBATH TJIABHYIO HJICIO TEKCTa,

KPUTHYCCKHU OLICHUBATH COACPIKAHUC U (I)OpMy TCKCTA.



4. ®opMHPOBAHHE U PA3BUTHE SKOJOTUYECKOTO MBIIUICHUS, YMEHUE IPUMEHATD €r0 B I03HABATEIBLHOMU,
KOMMYHHUKAaTHBHOH, COIIMATBHOM MPaKTHKE U MPO(PEeCCHOHATBHOIN OpUEHTAIIHH.

O0vyyarouiics CMOXKET:

— ONPEAENATh CBOE OTHOLIEHHUE K IIPUPOJIHOM CPELIE;

— aHAJM3UPOBATH BIUSHHUE HKOJIOTHYECKUX (DAKTOPOB HA Cpey OOMTAHUS KUBBIX OPraHU3MOB;

— IIPOBOAMTH IPUYMHHBIA U BEPOATHOCTHBIN aHAJIN3 DKOJIOTUYECKUX CUTYALIUH;

— IPOTHO3UPOBAaTh U3MEHEHUs CHUTyallUd NPU CMEHEe JeHCTBUSA OJHOro (pakTopa Ha JEHCTBHE
apyroro ¢akropa;

— pacnpoCTpaHATh DKOJOTMYECKUE 3HAHUSA W y4aCTBOBATH B IPAKTUYECKUX Jejax IO 3allUTe
OKpY>Karollen Cpeibl;

— BbIpa)kaTh CBOE OTHOILIEHHE K IPUPOJIE Yepe3 PUCYHKH, COUNHEHHSI, MOAEIIH, IPOEKTHbIE PAOOTHI.
5. PazBurHe MOTHMBALMM K OBJIAJICHUIO KYJIbTYpOM aKTHBHOI'O MCIIOJB30BAHMS CIIOBAPEH W APYIUX
ITOMCKOBBIX CUCTEM.

OO0vyYaronmiicsa CMOXKET:

— OIpeAeATh He0OX0UMbIE KITH0UEBbIE IOUCKOBBIE CJIOBA U 3aPOCHI;

— OCYIIIECTBIISATh B3aUMOJECHCTBHE C JIEKTPOHHBIMU MIOMCKOBBIMU CUCTEMaMHU, CJIOBAPSMU;

— (dopMHpOBATH MHOKECTBEHHYIO BBIOOPKY M3 TIOMCKOBBIX HCTOYHUKOB JJISI OOBEKTHBU3AINU
pe3yJIbTaTOB MOUCKA;

— COOTHOCHTD MOJTyYE€HHBIE PE3YJbTAThl IOMCKA CO CBOEH JESTENbHOCTHIO.

KommyHnukatuBubie YY /|

1. YMeHHMe OpraHu30BBIBaTH y4ye€OHOE COTPYIHUYECTBO U COBMECTHYIO JIESTENBHOCTh C YUUTENEM U
CBEpCTHMKaMM; paboTaThb WHAMBHUIYalbHO M B TpYyMINE: HaXOAWUTh OOlIee pelleHHe M pa3pelath
KOH(JIMKTHI Ha OCHOBE COTJIACOBAHMS MO3ULIUN U yu€Ta UHTEPECOB; GOPMYyIUPOBaTh, APIYMEHTHPOBAThH
U OTCTauBaThb CBOE MHEHHUE.

OO0vVyYaronmiics CMOXKET:

— OTpEEIATh BO3MOXKHBIE POJIM B COBMECTHOH J1€ATEIBHOCTH;

— UTpaTh ONpPEAETIEHHYIO POJIb B COBMECTHOM €S TENbHOCTH;

— MPUHUMATH MO3UIUI0 cOOECeTHNKA, TOHUMAs TIO3UIIMIO IPYroro, pa3jinyaTh B €ro peyu: MHEHUE
(TOUKy 3peHus), 10Ka3aTeabCTBO (apryMEHThI), (GaKThl; TUIIOTE3bl, AKCHOMBI, TEOPUU;

— ONpeeNsiaTh CBOM JEHCTBUS W JAEWCTBUSA NapTHEpa, KOTOpbIE CIOCOOCTBOBAIM WM IIpe-
IATCTBOBAJIA IPOJYKTUBHONW KOMMYHHUKAIIWH;

— CTPOUTH MO3UTHBHBIE OTHOLLIEHUS B Ipollecce yueOHO! 1 O3HABATENbHOM 1€ TENbHOCTH;

— KOPPEKTHO U apryMEHTHPOBAHHO OTCTaNBaTh CBOIO TOUKY 3PEHHUS, B IUCKYCCUU YMETH BbIABUTAThH

KOHTpapTyMEHTHI, mepedpa3upoBaTh CBOIO MBICIH (BJIaJICHHE MEXaHM3MOM IKBHBAJICHTHBIX 3aMEH);



— KPUTHUYECKH OTHOCHTHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATH OITMOOYHOCTh
CBOETO MHEHHS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €r0;

— npeJiaraTh albTEPHATUBHOE pelIeHHe B KOH(DIUKTHOM cUTyanuu;

— BBIICJIATH OOIIYIO TOUKY 3pEHUS B IUCKYCCHUU;

— JIOTOBAPUBATHCS O TPABHJIAX M BOIPOCaxX JJsi OOCYKICHHS B COOTBETCTBUU C IOCTaBICHHOM
nepes rpyInou 3aaayei;

— OpPTraHU30BBIBATH YUEOHOE B3aMMOJCHCTBHE B rpymIe (ONpeaesaTh OOIIHUe [EH, paclpeacisTh
pOJIH, TI0TOBApPUBATHCS IPYT C APYTOM U T. 1.);

— YCTpaHITh B paMKax Juajiora pa3pbiBbl B KOMMYHHUKAI[MU, OOYCJIOBJICHHbIE HETIOHWMAaHH-
€M/HENPUATHEM CO CTOPOHBI COOECEeTHMKA 3a/1a4H, (POPMBI WIIH COIEPIKAHUS JHAIIOTa.

2. YMeHue 0CO3HaHHO MCIO0JIb30BaTh PEUYEBBIE CPEJCTBA B COOTBETCTBUHM C 33/1a4y€ii KOMMYHHUKALUU JJIs
BBIDQKECHHUS CBOMX YYBCTB, MBICJIEM W TOTPEOHOCTEH Il TUJIAHUPOBAHMS W PErYJIALMH CBOEH
JEATEIIbHOCTH; BJIAJICHUE YCTHOW M MUCbMEHHOM PEYbI0, MOHOJOTHYECKON KOHTEKCTHON PEYBIO.

OO0vVyYaronuiics CMOXET:

— OIpEAEIIATh 33ja4y KOMMYHUKAIIUU U B COOTBETCTBUH C HEM OTOMPATh PEUEBbIE CPENICTBA;

— 0oTOMpaTh U HUCIOJb30BaTh PEYEBBIE CPENCTBA B MPOIECCE KOMMYHHUKALMU C APYTUMHU JHOIbMU
(muanor B mape, B MaJioi Tpymnme u T. 1.);

— NPECTaBIIATh B YCTHON WIIM MUCBbMEHHOU (popMe pa3BEPHYTHIN IJIaH COOCTBEHHOH eI TEIbHOCTH;
— coOiroaaTh HOPMBI MYOJIMYHON peyu, periaMeHT B MOHOJIOTE U JIUCKYCCHUU B COOTBETCTBUU C
KOMMYHUKATUBHOM 3a/1a4uei;

— BBICKa3bIBaTh U 00OCHOBBIBaTh MHEHUE (CYXkIECHUE) U 3allpallliBaTh MHEHHE MMapTHEPA B paMKax
JMaJIora;

— PUHUMATD PELIEHUE B XO/I€ JUaJIOTa U COIJIaCOBBIBATH €0 C COOECETHUKOM;

— co3JaBaTh NHCbMEHHbIE KIWIIMPOBAHHBIE W OPHUTHMHAIbHBIE TEKCThl C HCIOJIb30BaHUEM
HEO0OXOJIMMBIX PEUYEBBIX CPEJICTB;

— MCIIOJIb30BaTh BEpOATIbHBIE CPEICTBA (CPEICTBA JJOTUUECKON CBSI3M) AJISl BBIACIEHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIIJICHHS;

— UCIIONIb30BaTh HEBepOaJbHbIE CPEACTBA WM HArjsAHble MaTepuajbl, MOATOTOBJICHHbIE/
0ToOpaHHbIEe O] PYKOBO/ICTBOM YUUTEIIS;

— JIeNaTh OIICHOYHBIH BBIBOJ O JOCTH)KEHHUM LEIM KOMMYHHUKAIIMM HEMOCPEACTBEHHO IOCie
3aBepIIEeHHs] KOMMYHUKAaTUBHOT'O KOHTAKTa 1 0OOCHOBBIBATH €TO0.

3. ®opmupoBaHME€ M pa3BUTHE KOMIETEHTHOCTH B 00JacTH MCIOIb30BaHUA HH(POPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TexHoJorui (manee — UKT).

OOVYYarOIMHACSI CMOXKET:




— I[EJICHANIPABIICHHO HWCKAaTh M HWCIOJb30BaTh MH(OPMAIIMOHHBIE PECYpPChI, HEOOXOIUMBIC IS
pelieHns yueOHbIX U MPaKTUYecKuX 3a1ad, ¢ momoibto cpeacts UKT;
— BbIOMpaTh, CTPOUTh M HCIOJB30BaTh a/J€KBAaTHYI0 HWH(GOPMALMOHHYI0 MOJENb U Mepenadu
CBOMX MBICIIEH CpelICTBAMU €CTECTBEHHBIX U (HOpMajbHBIX SI3BIKOB B COOTBETCTBUU C YCIOBUSIMHU
KOMMYHUKAIUH;
— BBIIETATh MH(OPMALIMOHHBIA aCMEKT 3aJauyd, ONEpUpPOBATh JAHHBIMH, HCIOJIb30BaTh MOJEIb
pelieHus 3a1a4u;
— UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH (BKJIIOYas BBIOOp aJEeKBAaTHBIX 3ajlade HHCTPY-
MEHTQJIBHBIX POTrPAMMHO-AMIIAPATHBIX CPEACTB M CEPBUCOB) JUIS PEIICHUS HWH(DOPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX Y4€OHBIX 3a/lay, B TOM YHCJE: BBIYUCIICHWE, HAIMCAHHE IMHCEM, COYMHEHUH,
JOKJIaJIOB, pedepaToB, CO3JaHUE MPE3CHTAIUIN U JP.;
— MCIOJIb30BaTh MHPOPMAIUIO C YIETOM ITUUECKUX U ITPABOBBIX HOPM;
— co3aaBaTh MH(GOPMAIIMOHHBIE PECYpChl Pa3HOTO THIIA W JUIS Pa3HBIX ayAUTOPUN, COOIIONATH
MH(OPMALIMOHHYIO TUTUEHY U MTpaBHia HH(GOPMAIMOHHON OE€30MaCHOCTH.

[To utoram 3aHsATHII OpraHW30BaHa JIEMOHCTpAIMS YCHEIIHOCTH OCBOEHHS JaHHOTO Kypca

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

2. Coaep:kaHue Kypca BHEYPOYHOH /esITeJIbHOCTH € yKa3aHueM (opM opraHm3anum M BH/IOB
AeATEeJIbHOCTH
MecTto y4eOHOro npeamMera B y4eOHOM ILIaHE.

Pabouas nmporpamma BHEYpOUHOH AesTeNbHOCTH N0 (usnke «PU3rKa BOKPYT HAC» pacCUUTAHA
Ha 34 uaca 3a y4eOHbIil ron, 1 yac/Henento, NpoIOJKUTENBHOCTD 3aHsATHs: 40 MuHYT. TeopeTnueckux

3aHsaTui: 17 4vacos, yto coctaBiseT 50 %, mpakTuueckux 3aHATHH: 17 4yacos, yto coctaBusieT 50 %.



3. TemaTu4eckoe MJIIAHUPOBAHUE

Ne HaumenoBanue pasnesoB n | Koauuecr Conep:xkaHue Kypca XapakTepuCcTHKA ®opMbI OpraHu3aluu OcHoOBHBIE
TeM BO OCHOBHBIX BH/IOB AesITeTbHOCTH HaTNpaBJIeHUS
4ac0B JAeATeIbHOCTH o0y4Jaromuxcs BOCIIUTATEJILHOM

AesITeJIbHOCTH
g
= |
s | 2
2|

Paznen I. «BBenenue. U3mepenne pusnuecknx BeJu4uH. McTopusi MeTpudeckoii cucreMbl Mep» (5 4acoB)
1.1 | Beenenne. MHCTpYKTaX 11O 1 - [T03HAKOMHTBCS C LENSIMH | YUeHHUK T0JIZKeH 3HATh: ®ponTaneHas, nmapHasi, dopmupoBanue
TEXHUKE O0E€30MaCHOCTH. Ha3HAYEHHEM JJa00paTOpUH, | MpaBHJIA TEXHUKU TpYNIIOBas: TIIAHUPOBAHHE KyJIbTYPHI 310POBBS 1
o0opyoBaHueM padbouero 0e30MacHOCTH B (PU3NYECKON | CBOCH JCATEIBLHOCTH, aHAIHU3 | SMOI[MOHAIBHOTO
MecTa. O0CyauTh J1a00paToOpHUH. U OLIEHKA MOJYYCHHBIX 0J1aronoJTyYus
3HAYUMOCTh (PU3NIECKUX YMeThb: oOpamarscs ¢ Pe3yIIbTaTOB.
3HAaHUH B ITIOBCEJHECBHOU MPOCTEUITIUM
JKU3HH YeJIOBEKa, UMETh 00opyaoBaHHEM
MpeJICTaBIeHHEe 00 OCHOBHOM
METOJIe HAYKH —
JKCIIEpUMEHTE. 3HATh BHUJIBI
nmabopaTopHOTO
000pyIOBaHHS IS
BBITIOJIHCHUS ITPAKTUICCKUX
pabot 1o gusnke

1.2 | Bepimok, JOKOTh U ApyTUE 1 - [onsitre o puznveckoit Yuenux oonorcen 3namo.: WnpuBunyansHas u Ilennoctn Hay4HOTO
enuHuIBL. OTKY/A TOILI0 BeJIMUMHE. MeXK/TyHapoIHasi | OCHOBHBIE OTIPEICIICHUS rpymnmnoBas padora MIO3HAHUS
BRIpaskeHne «Meputh Ha CHCTEMA e/MHLL. ¢usnueckux BeauunH, CU, oOyJaronmxcs,

CBOH apiMHy. PeraKHble I[Tpocreiimme NpeCTaBIICHHE 00 TUIAHUPOBAHUE U

BECHL U3MEpUTENbHBIE TPHOOPHI. yCTpOICTBE MaTepuu. MIpOBE/ICHUE
Yuenux oonorcen HCCIIEI0BATEIBCKOTO
yMemb: U3MepeHne JKCIIEpUMEHTA,
(U3MYECKUX BEITMYHH C CaMOCTOSITETIbHBIN cO0p
y4eToM abCOIIOTHON JAHHBIX JJIsl PEILICHUS
norperrHocTy. M3mepenue MPAKTUIECKUX 3aj[ay, aHAITN3
JUIMHBL. M3Mepenue 1 OIICHKA MOJTYYEHHBIX
TeMIIepaTyphl. pE3yIbTATOB.

1.3 | Jlabopartopnas padota Ne 1. - 1 [IpaBusna noiap30BaHAS Ymems: u3mepsaTs IIUHY WnauBunyansHas padora CaMOCTOATENBHOCTD B
«Uzmepenue JiuHbBI, 00beMa 1 JIMHEHKON, U3MEPUTENBHBIM | IIPU IIOMOIIM JIMHENKH, oOyugaronmxcs, MPUOOPETEHNH HOBBIX
TEMITEpaTyphl TEJIa» WJIHHAPOM (MEH3YPKOH) U 00BEM KHIKOCTH B COCYEC TUIAHUPOBAHUE U 3HAHMH U IPaKTHYe-

TEepPMOMETPOM. 3aruch IIPY TTIOMOIIM MEH3YPKH, MIPOBEJICHUE CKUX YMEHHH
pe3ysbTaTa H3MEpPEeHU. TeMIepaTypy Tesa pu HCCIIEJOBATEIBCKOTO




Ormpeaenenne morpentHoCTH
HU3MEPEHUN.

JlaGopartopnast pabota Ne 1.
«M3mepenue uIMHBL, 00BEMa
U TEMITCPaTypHI TEJIa

MIOMOIIIN TEPMOMETPA;
3alKCHIBAaTh PE3yIbTaT B
BUze TabIMLBL; HOPMYIUPO-
BaTh BBIBOJ O BHIIIOJTHEHHOMN
paboTe u aHaTU3UPOBATH

9KCIIEPUMEHTA,
CaMOCTOSATETLHBIN cOOp
JAHHBIX JUTS PEIICHUS
MIPAKTUYECKUX 3aJ1a4, aHAJIN3
Y OIICHKA MOTYYEeHHBIX

IIOJIyYCHHBIE PE3yIbTaThI pe3yIbTaTOB.

1.4 | [ecaTuuHas MeTpuyecKas - Llena neneHus mKaibl Yuenux dondicen 3namo: ®poHTanbHas, MapHas, Ananranus
cucrema Mep. Berancienue B npubopa. Haxoxnenne OCHOBHBIE OIIPEICIICHUS IpyMNIIOBas: INIAHUPOBAHUE oOyuarorerocs K
Pa3IMYHBIX CUCTEMAX Mep. MOTPELIHOCTH U3MEPEHUSI. ¢usnueckux BennuuH, CU, CBOEU EATENBPHOCTH, AaHATIU3 | U3MEHSIIOUIIMCS
CH-crcTeMa CoBpeMeHHbIE TEXHUYECKHE | MpeAcTaBiIeHue 0o Y OLIEHKA MOTyYEHHBIX YCIIOBHSIM COLIMATIBHON U
HHTEpPHAIHOHALHAS. 1 OBITOBBIE TPUOOPHI YCTPONCTBE MaTEPHH. pe3yIbTaTOB. HIPUPOAHON Cpeabl

Yuenuk oononcen

yMemb: U3MEpEHUe
(hM3MYEeCKUX BETHYWH C
Y4eTOM a0COIOTHOM
norpemHocTy. M3mepenue
JuHbL. M3Mepenue
TEMIIEPATYPHI.

1.5 | Jlaboparopuas pabota Ne 2 1 IIpaBuia nonbp30BaHuA Yuenux oonorcen snamo.: WnpuBunyansHas pabota CaMOCTOSATENBHOCTD B
«I/I3MepeHHe IJI0IIa I JTHA HHHCﬁKOﬁ, HU3MCPUTCIIbHBIM OCHOBHBIC OIIPEACIICHUA 06yqa}01111/1x051, HpI/IO6p€TeHI/II/I HOBBIX
4al{HOTO CTaKaHa, LUIAHIPOM (MEH3YPKOH). ¢usnuecknx sennuus, CH, IUIAHUPOBAHUE U 3HAHMH U IPaKTUYE-
u3MepeHue oobema 50 3anuch pesynbrara Tpe/IcTaBIIeHNe 00 MIpOBE/ICHUE CKUX yMEHHUH
FOPOIIHH, OTPeIeeH e uzMepenuit. OnpeneneHue yCTpoIiCTBE MaTepuu. HCCJIEI0BATEIILCKOTO

IIEHBI IeeHNs Iproopa. Yuenux oonorcen JKCIIEpUMEHTA,

L[EHBI JIeNIeHUs Tprubopar» . .
yMemb: U3MEPEHNe CaMOCTOSITETIbHBIN cO0p
q)HSPI‘-ICCKI/IX BCJIMYUH C JaHHBIX JI pCIICHUA
y4eToM abCOIFOTHOM IPaKTUYECKUX 3a/1a4, aHAJIU3
norpemHocty. 3mepenue 1 OLICHKA MTOJYYEeHHBIX
wiomaau. Msmepenne pe3yIbTATOB.
o0beMa.
Paznen |l «IlepBoHavaibHbIe CBeleHUs 0 CTPOEHUH BelecTBa» (7 4acoB)
2.1 | TlpencraBiieHUs APEBHUX - Cdopmuposatsb Yuenux oonorcen ®poHTanpHast, napHas, [TarpuoTtnueckoe
MIPEJICTaBIEHUE O 3Hamb. pa3aNyaTh KaTETOPUH | TPYIIOBAs: MIaHUPOBAHHE BOCIIUTaHUE

YYEHBIX O IIPUPOJE
BemecTBa. M.B.
JIoMOHOCOB.

MOJICKYJIIPHOM CTPOCHHUH
BEIIECTBA, ABMXKCHUHU, O
B3aUMOJICUCTBUH MOJIEKYJI, O
3aBUCUMOCTH CKOPOCTH
JBWKXCHUS MOJIeKy.H oT
TEeMIIEpaTyphl, O TOM, YTO
B3aUMOJICHCTBUE MOJICKYJ
OTIPENIETISIET COCTOSTHUE
BemectBa. [lokazaTh

SIBJICHUH, OCHOBHBIE
orpeseneHust GU3NIESCKUX
TepMUHOB. OTIUYMS B
CTPOEHUU TEJ Pa3HbIX
arperaTHbIX COCTOSTHUN
Yuenux donocen

ymMemby: IEPEBOIUTD
enuHUIEl m3Mepenns B CU.
M3mepenue pa3MepoB MabIxX

CBOCH JeSITEILHOCTH, aHAIN3
" OLCHKA ITOJIYYCHHBIX
pe3yabTaTOB.




MO3HaBaeMOCTh TIPUPOJIHI,
MOTYIIIECTBO yMa YeJIOBEKa B
MO3HAHUU TTPUPOBIL.

ten. OOBACHATH BCe
(hm3uvecKue SIBICHUS,
CBSI3aHHBIC CO CTPOSHUEM
TEJ.

2.2 | JlaboparopHas pabota Ne 3 [IpaBuia noap30BaHuA Yuenuk oonswcen 3namo: WnpuBumyansHas padora CaMOCTOSTENHPHOCTD B
«YMenbleHre 00beMa ITpU M3MEPHUTENHHBIM IMIMHAPOM | OCHOBHBIE OTIPEICICHUS oOyJaronmxcs, MPHOOPETEHNH HOBBIX
CMEIIUBAHUY BOJBI U (MEH3YpPKOIf), CIUPTOBKOM. ¢usuueckux BenuunH, CU, [JITAHUPOBAHUE U 3HAHUH U MIPAKTHUECKUX
CIIMPTa, PACIIMPEHHE 3amuch pesynbrara Tpe/icTaBeHNe 00 MIpOBEICHUE YMEHUHN
TBEpIBIX TEN MpH n3Mepernid. OnpeaeneHre YCTpOMCTBE MaTepHH. HCCIIeIOBATEIBCKOTO

LEHBI JIeNIeHHsI Tproopa. Yuenux oonorcen 9KCIIEpUMEHTA,
HarpeBaHUu, paclIupEeHUe _ .

N yMemb: U3MEpPEeHUe CaMOCTOSITETbHBIN cO0p
KUAKOCTCH TIPH (hM3HYEeCKUX BETHYWH C TAHHBIX TS PeIIeHUs
HarpeBaHui y4eTOM abCOMIOTHOM NPaKTUYECKNX 33714, AaHATI3

norpemHocty. Mamepenue U OLIEHKA ITOJIyYEHHBIX
o0Bema. pe3yIbTaTOB.

2.3 | cropust OTKPBITHUS CdopmupoBats Yuenuk donncen ®poHTanbHAs, TApHAS, DcTeTHueckoe
6pOYHOBCKOFO JIBHXKCHUS. MMpeaACTaBJICHUEC O 3Hams. pa3jixdyaTb KaTCropun | rpynroBad: IJIaHMPOBaHUEC BOCIIMTAHHUC
U3yueHne 1 00bICHEHHE OpOYHOBCKOM JIBUKCHUHU. SIBIICHU, OCHOBHBIE CBOCH JIeATETLHOCTH, aHAIN3
6POYHOBCKOTO [BHKEHNL. IToxazaTs MO3HaBaEMOCTh onpeaeneHus pU3mIecKux Y OIIEHKA MOTyYeHHBIX

MIPUPOJIBI, MOTYIIIECTBO yMa | TepMUHOB. OTINYHS B pe3yIbTaTOB.
YeJoBeKa B IIO3HAHUU CTPOCHHH TEJ Pa3HBIX
TIPUPOJIBI. arperaTHbIX COCTOSIHUHN
Yuenux doncen
YMemb: TIEPEBO/IUTh
enuHUIEl n3mepenns B CU.
Nzmepenne pazmepoB Mallbix
tenn. OOBICHATh BCE
(u3nyeckue sIBJICHUS,
CBSI3aHHBIE CO CTPOSHUEM
TEN Ha TIpUMeEpe
OpPOYHOBCKOTO JIBU)KCHUS
2.4 | JIaboparopHas pabota Ne 4 MogenupoBanue Yuenux oonorcen snamo.: WnpusunyansHas paborta CaMOoCTOSITETEHOCTD B

«Mopens XaoTHYEeCKOro
JIBUKCHHSI MOJICKYT U
OpOYHOBCKOTO JIBHYKEHUS

Xa0TUYECKOTO JIBIKEHUS
MOJIEKYJT 1 OpOYHOBCKOT'O
JBWKCHUS.

OCHOBHBIC OTIPE/ICIICHUS
(hM3UYECKUX TEPMUHOB.
OTyin4ust B CTPOSHUM TEJ
Pa3HBIX arperaTHbIX
COCTOSIHUI

Yuenuk oonorcen

YyMemb. MOACITUPOBATh
Xa0THYECKOE JIBIKEHHE
MoseKyI. OOBSICHITE BCE
(bm3uveckue SIBICHUS,
CBSI3aHHBIC CO CTPOCHUEM

oOyJaronmxcs,
IJTAaHUPOBAHUE U
MIPOBEICHHE
HCCIEA0BATENHCKOTO
SKCIEPUMEHTA,
CaMOCTOSATETLHBIN cOOp
JAHHBIX IS PEIICHUS
MIPAKTUYECKUX 3a/1a4, aHAJIN3
" OLCHKA ITOJIYYCHHBIX
Pe3yIBTaTOB.

nproOpeTeHNH HOBBIX
3HAHWM U PAKTUYECKUX
YMEHUH




TEJ Ha IpUMepe
OPOYHOBCKOTO JIBIKCHHUS

2.5 | Tuddysus. Auddy3us B CdopmupoBatsb Yuenux donoicen ®poHTanbHas, napHas, AnanTanys
6e3omacHocT. Kak MIPEJICTaBIEHUE O 3Hamb. OCHOBHBIE IpYMIOBasi: TNIAHUPOBAaHHUE oOyyaromerocs K
H3MEPHTh MOIICKYILY. MOJIEKYJISIPHOM CTPOCHHUHU ornpeneneHus GU3NIECKUX CBOEH IEATEIBHOCTH, AaHAIN3 | U3MEHSIOLIMCS

BEIIECTBA. TepMUHOB. OTJINYKSA B 1 OLICHKA [TOJyYEHHBIX YCIIOBUSIM COLIMATIBHOM 1
CTPOCHUH TeJl Pa3HBIX pe3yIbTATOB. MPUPOAHOM Cpeabl
arperaTHbIX COCTOSIHUI
Yuenux oonorcen ymema:

OOBsicHATB Bce (U3UUECKHUE
SIBIICHHS, CBSI3aHHBIE CO
CTPOEHHUEM Tell.

2.6 | JlaboparopHas pabota Ne 5 Cdopmuposats Yuenux oonowcen WNnnuBnnyansHas pabora CaMOCTOSATENFHOCTD B
«l[p[(i)(bygﬂg Ta30B U MMpeaACTaBJICHUEC O 3Hams. OCHOBHBIC 06yqa}onmxc;1, HpI/IO6peTeHI/II/I HOBBIX
JKUIKOCTEH, ClIEIIEHUE MOJIEKYJISIPHOM CTPOCHHH orpeeneHus GU3NIECKUX IUIaHUPOBaHUE U 3HAHWH U MPAKTHICCKUX
CBUHLIOBBIX LIJIHHIPOBY BEIIIECTBA, O 3aBUCMOCTHU TepMUHOB. OTJINYKS B MIPOBEICHHUE YMEHUI

CKOPOCTH JIBH>KEHHUSI CTPOCHUHM TeJl Pa3HBIX HCCIIEZIOBATENHCKOTO

MOJIEKYJ OT TEMIIEPATYpPhl, O | arperaTHBIX COCTOSIHUHN 9KCIIEpUMEHTA,

TOM, UTO B3aUMOJCHCTBUE Yuenuk donsncen CaMOCTOSITETBHBIN cOOp

MOJIEKYJ OTIpPENeIIsieT yMemb: OOBACHSTH BCE JAHHBIX IS PELICHUS

COCTOSTHHE BEIECTBA. (uznueckue IBICHUS, NPaKTUYECKUX 3a/1a4, aHaJIH3
CBSI3aHHBIE CO CTPOCHUEM 1 OLICHKA [TOJyIEHHBIX
TeJL. pe3yIbTATOB.

2.7 | Ypok- urpa «I1oHATB, 4TOOBI CcdopmupoBatsb Yuenux oonorcen ®poHTaipHas1, napHasi, IlenHocTu Hay4yHOrO
y3HaTb» 10 TEME ((CTpOGHI/Ie MMpeaACTaBJIICHUE O 3Hamo. pa3jindyaTb KaTCropun | rpynrnoBad: IJIaHuPOBaHUEC IIO3HAHUA
BEIIECTBA. MOJIEKYJISIPHOM CTPOCHHUHU SIBICHU, OCHOBHBIE CBOEH J1eSTETBHOCTH,

BEIIECTBA, ABWKECHHH, O ornpeesneHus GU3NIECKUX CPaBHHUBAIOT MOJIYYECHHBIE
BSaHMOﬂeﬁCTBHH MOJICKYJI, O TCPMUHOB. OTnuunst B PE3YIbTATHI C O)KNAACMBIMHU,
3aBHCUMOCTH CKOPOCTH CTPOEHHUHM TeJl Pa3HBIX aHaJIM3 U OLICHKA
JBIDKEHUSI MOJIEKYJT OT arperaTHbIX COCTOSIHUIM MOJTyYEHHBIX PE3YJIbTATOB.
TEMIIepaTypsbl, O TOM, YTO Yuenux oonorcen

B3aMMO/ICWCTBHE MOJIEKYJ yMemb. TIEPEBOTUTH

OIPEIENAET COCTOSTHUE eauHuLel n3mepenust B CU.

BeuiecTBa. [loka3ath H3Mepenue pazMepoB MaJlbIX

[I03HABAEMOCTb ITPUPOABI, Ten. OOBACHATH BCe

MOTYIIECTBO YMa YeJIOBeKa B | (PM3MUECKue ABJICHUS,

MO3HAHUH PUPOJIBI. CBSI3aHHBIE CO CTPOCHUEM
TeJL.

Pa3znen 11 «/IBu:kenue u cuiab» (8 4acoB)

3.1 | Kak ObICTPO MBI IBUKEMCHI. CdopmMupoBaTh 4eTKHE Yuenux oonoicen 3namo: Bce | OpoHTaIBHAS, TPYIIIIOBAS: Ananranus
['po3a cTapuHHBIX NpEeACTaBICHUS O OCHOBHBIE (PU3UUECKHUE IUTAHUPOBAHUE CBOEH oOyyaro1erocst K

MEXaHHUUYECKOM JIBUKCHUH, OTIpeIeJICHHS SIBJICHUH B NeSITENbHOCTH, aHATTU3 U WU3MEHSFOIIUMCS

KpenocTel (KaTamysbTa).

€ro XapakTepUCTHKAX,
MPUYUHAX €TO

JTOH TJIaBe.

OLIEHKA ITOJIyYEHHBIX
pe3yJIbTaTOB.

YCIIOBUAM COLIMANBHON 1
MPUPOTHOU Cpebl




BBI3BIBAIOIINX(B3aNMOICHCTB
un). [Tokazats
00BEKTUBHOCTD

MPOSIBIICHHSI 3aKOHOB (PU3HKH
B OBITY U TEXHHKE; POJIb
MeXaHHM3aIliK TIPOU3BOICTBA
B [IOBBIIIECHUN
MPOU3BOAUTEIBHOCTH TPY/Ia,
YIAYYIICHUH )KU3HH
YyeJIoBeKa.

Vuenux oonorcen

yMmemsb: HaOMIOIATh
MEXAHUYECKOE IBIDKEHUE
Tena.

3.2 | JlabopatopHas pabora Ne 6 Cdopmuposatsb ueTkme Yuenux oonocen snamv: Bce | nausuayanpHas paboTa CamocTOoATENLHOCTD B
«OTHOCHUTEIbHOCTD TTOKOS 1 MIPEACTABIICHUS O OCHOBHBIC (PH3HYCCKHEC oOyJaronmxcs, MIPHOOPETEHNH HOBBIX
JBIKCHHSL, TIPSIMOJIHHEHHOE MEXaHMUYECKOM JIBUKCHUH, omnpeeeHus SIBTICHUH B TUTAHUPOBAHUE U 3HaHI/II7£ Y TIPAKTHYECKIX
1 KPHBOJIMHEHHOE €ro XapaKTePUCTHKAX 3TOM TJIaBe. MIPOBECHUC YMCHHI
JBIKCHEEY Yuenux oonorcen HCCIIEI0BATEIHCKOTO

ymems: V3ydenue 9KCIIEPUMEHTA,
3aBUCUMOCTHU NIYTH OT CaMOCTOSATEIIbHBIN C60p
BpPEMCHHU IIpU JaHHBIX JIA pCIICHUA
MPSIMOJTUHEHHOM MPAKTUICCKUX 3a][ad, aHAITH3
PaBHOMCPHOM JIBUKCHUMH. 1 OLICHKA IMOJTYYCHHBIX
W3mepeHne ckopocTH. PE3yJIbTAaTOB.

3.3 | Tpenue B mpupoje u c(hopMHpOBaTH YETKHE Yuenuk donsncen ®poHTanbHAS, TPYIIOBA: Ananranus

TeXHUKE. MPEJCTABICHUS O 3HAMb: YMETh IPOBOUTH MTAHUPOBAHUE CBOCH o0yuJaroIerocs K

MEXaHUYCCKOM JIBUXCHHH, BBIUYUCIJICHUS CUJIBIL. 3HaTI) JCATCIIBHOCTHU, aHAJIU3 U U3MCHAOIIUMCA
IMpUuYrnHax €ro BC€ OCHOBHBIC q}HSI/I‘IeCKI/Ie OIICHKA IMOJIYYCHHBIX YCII0BUAM COHHaHBHOﬁ u
BBI3BIBAIOIINX(B3aUMO/ICHCTB | OMpPEIeNICHHs SIBJICHUH B pe3yIIbTATOB. MPUPOIHOM Cpebl
un). [lokxazate aToi TiaBe. OCHOBBI
00BEKTHBHOCTh N300paKeHUsT CHITBI
MIPOSIBIICHUSI 3aKOHOB (DPU3HKHU | TpadHuecKH.
B OBITY U TEXHUKE; POJIb Yuenux oonoicen ymems:
MCXaHM3aluu1 IMPpOrU3BOACTBA HCCIICA0BATh CUJIbI TPCHHS.
B TIOBBIIIICHUH
MPOU3BOAUTEILHOCTH TPY/A,
YIYUIIEHUH KU3HA
YeJIOBEKa.

3.4 | JTabopaTtopHas pabora Ne 7 UccnenosaTh 3aBUCHMOCTD Yuenux oonorcen WupuBumyansHas padora CaMOCTOSTENLHOCTE B

«3aBHCUMOCTb CHJIBI TPEHUS
OT COCTOSIHUS M pOJia
TPYIIUXCSI TOBEPXHOCTEH,
CHOCOOBI YMEHBIIEHUS U
YBEITUYEHUS CUJIBI TPEHUSD)

CHJIbI TPCHHUA CKOJIBKCHUSA OT
CHUJIBI HOPMAJIBHOT'O
JaBJICHUA.

3Hamb. YMETh MIPOBOIUTH
BBIYHCJIEHHS CHJIBI. 3HATE
BCE OCHOBHBIE (PH3HUYECKHE
oTpe/ieNICHNs SBJICHUH B
aTo# TiaBe. OCHOBHI
HU300pasKCHISI CHITHI
rpaduuecKu.

oOyJaronmxcs,
IJTAaHUPOBAHUE U
MIPOBEJICHUE
HCCIIEeIOBATEIIBLCKOTO
IKCIIEPUMEHTA,
CaMOCTOSATETLHBIN cOOp
JIAHHBIX [T PEIICHUS
MPAKTUYICCKUX 33][a4, aHATU3

nproOpeTEeHNH HOBBIX
3HAHWM U PAKTUYECKUX
YMEHHUH




Yuenux oonorcen

ymems: UccrienoBanue
3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIBKEHUS OT CHJIBI
HOPMAJIBHOTO JTaBIICHHUSL.

Y OIIEHKA MOIyYeHHBIX
pPe3yIBTaTOB.

3.5

CKOJIBKO BECHT T€JIO, KOria
oHo nagaetr? K.O.
[MuonkoBckui

CdopMupoBaTh YeTKHE
NpeCTaBICHUs O Bece Teda.
INoka3aTh 00BEKTHBHOCTH
MIPOSIBJICHHSI 3aKOHOB (PH3UKH
B OBITY U TEXHHUKE.

Yuenux oonorcen

3HAMb. YMETh MMPOBOJIUTH
BBIYHCJICHHS Beca. 3HATh BCE
OCHOBHBIC (PH3WUCCKHEC
OTpe/ICTICHUS SIBJICHUH B
3ToM rinaBe. OCHOBBI
n300pakeHHS Beca
rpaduIeCKH.

Yuenux donsicen

ymems: 3MepeHne Macchbl
TeJa Ha PhIYaKHBIX BECax.
Uzmepenue obbema
TBepAoro rena. M3mepenue
IDIOTHOCTH TBEPJIOTO Tea.
Hccnenoanue 3aBUCMMOCTH
CHJIBI YIIPYTOCTH OT
YATUHEHS TIPYKUHBI.
Wsmepenne xecTKoCTH
NPY>KUHBIL.

®poHTanbHas, TapHasl,
CpYIIOBast: IIIaHUPOBAHUE
CBOEH JESITENIbHOCTH, aHATIN3
Y OIIEHKA MOTyYeHHBIX
pe3yJIbTaTOB.

[Tarpuotrueckoe
BOCITUTaHUE

3.6

JlaGopatopHnas pabota Ne 8

«IloHATHE O CUIIEC TSIKECTH,
MIOHSTUE O CUJIE YIIPYTOCTH,
BECe TeJla U HEBECOMOCTH

c(hopMHUPOBAThH YETKHE
MIPEACTABICHUS O CUIIAX;
CIIOKEHUE CUJI,
HaIpaBJIEHHBIX 110 OJHOU
IpsIMOI.

VUEHUK 00IHCEH

3Hamb. YMETh MTPOBOIUTH
BBIYKCJICHHS BECa, CHJIEL.
3HAaTh BCE OCHOBHBIE
(hm3nueckue onpeneneHus
SIBIICHHH B 3TOM TJIaBe.
OCHOBBI N300paKEHUS CHITBI
Y Beca rpa(uuecKy.
Vuenux oonocen

YyMemb. CKIIAIbIBATh CHJIBI,
HanpaBJI€HHBIE IO OJTHOM
psIMOH

WnpusunyansHas paborta
oOyJaronmxcs,
IUTAHUPOBAHHUE U
NPOBEICHHE
HCCIIEI0BATEIHCKOTO
IKCIIEPUMEHTA,
CaMOCTOSITEIbHBIN COOp
JIAHHBIX JUTS PEIICHUS
MPAKTUICCKUX 33][au, aHATU3
U OIIEHKA MTOTYYEHHBIX
pe3yIIbTATOB.

CaMOoCTOSTENNbHOCTD B
nproOpEeTEeHNH HOBBIX
3HAHUM U IPAKTUYECKUX
YMEHUU

3.7

HesecomocTts. Beixon B
OTKPBITBII KOCMOC

CdopmupoBatb
MIPEACTABJICHHUE O
HEBECOMOCTH, KOCMHYECKOMN
MPOMBIIIUIEHHOCTH

Yuenux donoicen 3namo: Bce
OCHOBHBIE (PU3UYECKHUE
OTIpeieTICHs IBJICHUH B
aToi rinaBe. OCHOBBI
M300paKeHMsI CHITBI M Beca
rpaduyecKu.

Yuenux doncen

ymems: OnpeneneHue

®poHTanbHas, NapHasd,
TpyNIOBasi: IUIAHWPOBAaHNE
CBOEU JEATENBHOCTH, aHAJIN3
Y OLIEHKA MOJTyYEHHBIX
pe3yJbTaTOB.

[Tatpuotuueckoe
BOCIIMTAHHEC




LIEHTpA TSHKECTH TIIOCKOU
IJTACTHHBL.

3.8 | Vpok- urpa «Mwup CdopmupoBats yeTkue Yuenux oonorcen ®poHTankHasi, napHasi, LlenHOCTH HayYHOT'O
JIBUKCHHI TI0 TEME NpeJCTaBICHUs O 3HAMb: YMETh IPOBOJHUTH IpYMIOBasi: TNIAHUPOBAaHHUE MO3HAHUS
«JIBUKCHHUE ¥ CHIIBD». MEXaHUYECKOM JIBIDKCHUH, BBIYHCIICHHS Beca, CHIIBI. CBOCH JeATEITBHOCTH,

€ro XapaKTepHCTHKAX, 3HaTh BCE OCHOBHBIC CPaBHHUBAIOT IOJTyYCHHBIC
NPUYHMHAX €T ¢uznueckue onpeneneHus PE3yIABTATHI C 0KUAAEMBIMH,
BBI3BIBAIOIINX(B3aUMOJICHCTB | SIBJICHUI B ATOM TaBe. aHaJi3 1 OLIEHKa
nn). [lokazate OCHOBBI H300paKEHUS CHIIBl | TIOJYYEHHBIX PEe3yIbTaTOB.
00BEKTHBHOCTh U Beca rpaduyecky.
MIPOSIBIICHUSI 3aKOHOB pr3uku | Yuenux oonoicen
B OBITY U TEXHHKE; POJIb ymems: V3ydenne
MEXaHU3aLIH IIPOM3BOJICTBA | 3aBUCHMOCTH IIyTH OT
B ITIOBBIILICHUH BpPEMCHHU IIpU
NPOU3BOANUTEIBHOCTH TPY/Q, | MPSIMOIMHEHHOM
YIYYIICHUH )KU3HH PaBHOMEPHOM JIBIDKCHUH.
YeJoBeKa. Uzmepenue ckopocTH.
N3mepenne Macchl Tena Ha
PBIYQXHBIX Becax.
Uzmepenue oobema
TBepAoro rena. M3mepenue
IUTOTHOCTH TBEPJOTO Tela.
HccnenoBanne 3aBUCHMOCTH
CHJIBI YIIPYTOCTH OT
YIUTMHEHUS IPYKHHBI.
H3mepenue xecTKocT!
npykuHsbl. MccienoBanue
3aBUCUMOCTHU CHUJIbI TPDCHUA
CKOJIBXKEHUS OT CHJIBI
HOPMAJILHOT'O 1aBJICHUS.
OmpeneneHue 1eHTpa
TSDKECTH TUIOCKOH TIACTHHBI.
Pa3nen |V «/laBienne :xuakocreid u ra3oB» (7 4acoB)
4.1 | 3akoH I[Tackans. O0BsicauTh 3aKk0H [lackans, Yuenux oonowcen ®poHTaNbHas, apHasl, [lenHocTH HAy4YHOTO

Coobmarommuecst CoCybl.

peraTh 3a1a49u ¢
MPUMEHECHUEM H3YUYCHHBIX
3aKOHOB U QopMyI,
OOBSICHSITh 3aBUCHMOCTD
JIaBJICHUS ra3a OT
temneparypsl. [lepenada
TABJIEHUS KUIKOCTBIO U
raszomM. CooOiarouecs
COCYJIBI.

snams.: OTINYNE TaBICHUS B
TBEPJBIX U KUJKUX,
ra3000pa3HbIX BEIIeCTBaX.
Vuenux oonorcen

ymems. VI3mepenue
JIABJICHUS TBEPJIOTO TENa Ha
oropy.

CpyIIIOBas: IIaHUPOBAHUE
CBOEU JEATENBHOCTH, AaHAIN3
1 OLICHKA ITOJIy4E€HHBIX
pe3yIbTaTOB.

IIO3HAHUA




4.2

JlaGopaTopnas pabora Ne 9
«PaBHOBecHe XUAKOCTH B
COOOMIAIONINXCS COCYyIax,
YCTPOMCTBO U JICUCTBUE
¢doHTaHa, AelicTBUE TUBEpPA U
TTUTIETKI

SKCIIEPUMEHTAIBHO
OTIpeIeTTUTh PaBHOBECHE
JKUIKOCTH B COOOIIAFOIIIUXCS
cocyaax, OObSICHUTh
YCTPONCTBO Y MPUHLUIT
nerictBus (pOHTaHA, IMBEpA U
MUTICTKU

Yuenux oonocen

3Hamb. IEACTBUE MHOTUX
MNPUPOTHBIX U
HUCKYCCTBEHHBIX YCTPOUCTB
10 IEMOHCTPALINH TaBIICHIISL.
Yuenux oonoicen

ymems: I3MepeHne
JABJICHUS TBEP/OTO TEJIa Ha
onopy. U3smepenue
BBITAJIKHBAIOIICH CUJIBI,
JIEUCTBYIOLIEH Ha
MIOTPYXKEHHOE B JKUIKOCTD
TEJIO.

WNunuBuyanbpHas padora
oOyJaronmxcs,
IJTAHUPOBAHUE U
MIPOBEJICHUE
HCCIIEI0BATEIHCKOTO
JKCIIEpPUMCHTA,
CaMOCTOSITEIbHBIN COOp
JAHHBIX JUTS PEIICHUS
MPAKTUIECKUX 3aj[ad, aHAITN3
Y OIICHKA MOJTyYSHHBIX
pe3yIbTATOB.

CaMOCTOSITENIEHOCTD B
MPHOOPETCHUH HOBBIX
3HAHUIA U MPAKTHICCKUX
yMEHUHI

4.3 | AtmochepHoe naBieHHe cghopmuposams OCHOBHBIC Yuenux donsicen ®dponTanbHAs, TPYIIOBAs: Ananranus
3emim. Bo3ayx paboraer. (uznyecKue IBICHUS U UX 3Hamb: OCHOBBI IJTAHUPOBAHUE CBOCH oOyHJatorerocs K
VccrnenoBaHus MOPCKHX MpU3HAKH, (pr3mueckue (hakTopoB aTMocdepHOTO NeSITeNIbHOCTH, aHATTN3 U M3MEHSIOIUMCS §
rI1yGHH. BEJIMYUHBI U UX CUHUIIBI SIBJICHUSL. OIICHKA IMOJTyYEHHBIX YCIJIOBHUSIM COITUAJIBHOM U

Yuenux oonorcen pe3yIbTATOB. MIPUPOJTHOM CPEIBI
ymems: W3mepeHue

BBITAJIKMBAIOIICH CHUJIBL,

JIEUCTBYIOLIEH Ha

MIOTPYKEHHOE B JKUIKOCTD

Tes0. BolsicHeHue ycnoBuit

IJIABaHMS TENNA B KHUJIKOCTH.

4.4 | JlabopartopHas pabota Ne 10 IKCIIEPUMEHTAIBHO Yuenux oonorcen WuauBunyansHas padora CaMOCTOSTENBHOCTD B
«C1aBIMBaHUE KECTSIHOMN OTIpEIeIIATh aTMOC(EPHOE 3Hame: OTIANYNE NaBICHAUS B | 00YJarOIInuXcs, MPUOOPETEHNH HOBBIX
GAHKH CHIION aTMOC(EPHOTO NlaByIeHHe, OOBSCHSTH TBEPJBIX U KUJKUX, IUTAHUPOBAHUE U 3HaH1/H71v Y TIPaKTUYECKUX
JABJEHNS, YCTPOHCTBO 1 YCTPOHCTBO M NPHHLIMIL ra3000pa3HbIX BEIIECTBAX. MIPOBEICHUE YMCHHI
NefiCTBIE MAHOMETPOB JIEHCTBUS MaHOMETpa OcHOBBI HCCIIeIOBATEIBLCKOTO

KUAKOCTHOTO U (hakTopoB aTMocdepHOTO JKCIIEPUMEHTA,
JKUJKOCTHOTO U >
METAJJTNIECKOT0 SIBJICHUS. CaMOCTOSITEIbHBIN COOp
METaIICCKOTO» Yuenux donsncen JAHHBIX TS PEIIESHUS
ymems.: I3Mepenue MIPAKTHUYECKUX 3a/1a4, aHAJIN3
JIABJICHUS TBEPJIOTO TEJa HA | W OLICHKA MOJYYSHHBIX
omopy. M3mepenue PE3yJIbTaTOB.
BBITAJIKUBAIOIIEH CHIIBI,
JeHcTBYyIOLIEH Ha
MOTPYKEHHOE B JKUIKOCTh
TEJNO.
4.5 | ApxuMeoBa cujia M KHUTEHIL. chopmynuposamsv yCIOBUSL Yuenux donncen ®poHTanbHas, MapHas, LlenHOCTH Hay4HOTO

ApXI/IMCI[ O IIJIaBaHUM TCII.

TUTABAHUS TEJl B )KUJIKOCTH,
pemraTh 3a1a4u C
MPUMEHEHUEM U3yUCHHBIX
3aKOHOB M hopMyI

sname: OTnUYMe NABICHUS B
TBEPIBIX U JKUIKHX,
ra3000pa3HbIX BEIIECTBAX.
Yuenux donorcen

IrpymIoBas: INIAHUPOBAHUE
CBOCH JCATEITHHOCTH, aHAIH3
U OIICHKA MOJYYEHHBIX
pe3yIabTaTOB.

IIO3HAHUA




ymems: BblsicHEeHUe
YCIIOBHH IJTABaHUS TENa B
KUIKOCTH.

4.6 | JJabopatopHast pabota Ne 11 SKCIIEPHUMEHTATIBHO Yuenux oonoicen WNnnuBnnyansHas pabora CaMOCTOSATEBHOCTD B
((,HCMOHCTpaHI/Iﬂ HeﬁCTBHH IIOATBEPAUTH 3Hams. I[CﬁCTBHe MHOTHUX o6yqa}01unxc;1, HpI/IO6peTeHI/II/I HOBBIX
apXHMEI0BOI CHIIBI, BBITAIIKHBAIOLIYIO CHITY MPUPOAHBIX U ) IUTAHUPOBAHUE H SHaHMH 1 IPaKTHIECKHX
IUIaBaHKe KapTo(enHbI YCIIOBUS IJTABAHUS TEN B HCKYCCTBEHHBIX YCTPONCTB MIpOBEJICHUE yYMEHUHI
BHYTPH PacTBOpA COITH, HKUAKOCTH, H3YIHTE 10 IEMOHCTPAIINH JAaBICHUS. | UCCIIEOBATEIHCKOTO

N YCTPOMCTBO U MPUHLIUIT Yuenux oonorcen ymema: 3KCIIEPUMEHTA,
YCTPOMCTBO U MPUMEHEHUE . N N
JISHCTBHS apeoMeTpa Wzmepenne BhITANKUBAOLICH | CAMOCTOSATENBHBIN cOOp
apeoMeTpoB» CWJIBL, ACUCTBYIOIIEH Ha JAHHBIX ISl pELICHUS
MIOTPYKEHHOE B JKUIKOCTD MIPAKTHYECKUX 3a/1a4, aHAJIN3
Teno. BriacHenue ycnoBuit U OLIEHKa MOJTYYEeHHBIX
IJTABAHMS TENA B )KUIKOCTH. | Pe3yIbTaToB.

4.7 | Ypok - urpa «lloiimaii Copmuposame uemxue Yuenux oonorcen ®poHTanbHAs, TApHAS, LlerHOCTH HayYHOTO

PBHIOKY». npeocmasnenus o sname: OTIANYNE NaBJICHUS B | TPYIIOBas: MJIaHUPOBAHUE MO3HAHUSI
(U3NUECKUX BEIMYNHAX U UX | TBEPABIX H KHUIKHUX, CBOEM e TeNbHOCTH,
eMHNIIAX, YMETh IPUMEHATh | Ta3000pa3HBIX BEIECTBAX. CPaBHHBAIOT TOTyYSHHBIE
ocHoBHbIe nonoxenust MKT | JlelicTBre MHOTHX PE3YABTATHI C 0KUIAEMBIMHU,
K O0BSICHEHHIO JaBIICHHS MIPUPOJIHBIX U aHaJIU3 U OLIEHKa
ra3a 3akoHa [lackans, HCKYCCTBEHHBIX YCTPOHCTB MTOJTy9YE€HHBIX PE3yIIbTAaTOB.
AKCIIEPUMEHTAIBHO 10 IEMOHCTPAIINH JTaBIICHUSL.

OIPEAENATh OCHOBBI

BBITAJIKUBAIOIIYIO CUITY U (hakTOpoB aTMOCHEPHOTO

YCIIOBUS TIIABAHUS TEI B SIBIICHUSL.

JKUAKOCTH, peliaTh 3a7auu ¢ | Yuenux donswcen

MIPUMEHEHUEM H3YUEHHBIX ymems. I3mepenue

3aKOHOB U (POPMYIL, JABJICHUS TBEPJIOTO TEJIa Ha

OOBSACHSTH YCTPOMCTBO H oropy. M3mepenue

MPUHLINAIN 1€UCTBUA BBITAJIKUBAIOIICH CHIIBI,

Oapomerpa- aHepoua, NefCTBYIOIIeH Ha

MaHOMETpa, Hacoca, MOTPYKEHHOE B JKUIKOCTh

TUJPaBINYECKOTO Mpecca. Telo. BelisicHEHUE yClIoBUA
IJTABAHMS TENA B )KUJIKOCTH.

Pa3nen V «Pabora u MotHOCTh. JHeprus (6 4acos)
5.1 | IIpocThie MEXaHU3MBI. chopmuposams puznueckue | Vuenux dondicen ®poHTaIbHAs, MapHAasi, LleHHOCTH HAYIHOTO

CupHee caMoro ce0st.

BEJIMYMHBI U MX €AMHULIBL,
3HaTh POPMYITUPOBKI
3aKOHOB U (OPMYJI, yMETh
O00BSACHUTH YCTPOWCTBO H
YMETh YEPTUTH CXEMBI
MIPOCTBIX MEXaHU3MOB

3Hamvb. GOPMYIIBI IS
BBIYKCIICHHS MOIIIHOCTH,
paboThI U SHEPTUU TIPU
MEXaHWIECKOM paboTe Tena.
3HaTh OCHOBHI PaCUETHBIX
3a7a4 C STUMH BEIUYUHAMH.
OCHOBBI OOBSICHEHHSI MHOTHX

CpyIIIOBas: IIaHUPOBAaHUE
CBOEU JEATENBHOCTH, aHAJIN3
U OLICHKA IOJIy4E€HHBIX
pe3yIbTaTOB.

IIO3HAHUA




YCTPOUCTB SIBIICHUSMU
paboTHI, MOIITHOCTH H
SHEPTHH.

Yuenux doncen

ymems. BrIACHEHHE YCIOBUS
paBHOBeCHS phlyara.

5.2 | JJabopaTtopHas padora Ne 12 9KCTIEPUMEHTAIILHO Yuenux oonorcen WnpuBunyansHas pabota CaMOCTOSATENFHOCTD B
«PaBHOBecHe CHJI HA OIIPEACIATh YCIOBHS sHamb: OCHOBBI obyyaromuxcs, MPUOOPETEHUH HOBBIX
pblYare, IPHUMEHEHHE 3aKOHA paBHOBECHS pbluara 06T>HCI;ICHI/I$I MHOTHX IUTAHUPOBAHUE U 3HaHI/II7£ Y TIPAKTHYECKUX
DABHOBECHS phIYara K YCTPOKCTB ABICHUSIMHU MPOBEICHHUE YMEHHIA
GI0KY» paboThI, MOIITHOCTH U HCCIIEIOBATEIBCKOTO

SHEPTHUH. JKCIIEpPUMCHTA,

Yuenux oonoicen CaMOCTOSATETLHBIN cOOp

ymemsb: BRIICHEHUE YCITOBHS | JAHHBIX TS PEIICHUS

paBHOBECHS pblyara. MPAKTUYCCKUX 3aJ[ad, aHAITH3
Y OIICHKA MTOMYYCHHBIX
pE3yJIbTaTOB.

5.3 | Kak ycrpauBanuch uyaeca? Cohopmuposamov wemxue Yuenux doncen ®dponTanbHas, NapHas, IleHHOCTH HAY4YHOTO
MexaHHKa [BETKA. npeocmasnenust OObSICHUTD | 3Hamb. HOPMYJIBI TS IPYIIOBAas: TUIAHUPOBAHUE MO3HAHUS

YCTPONCTBO M YMETh YEPTHUTh | BBIYMCIICHHS MOITHOCTH, CBOCH JIEATCTHHOCTH, aHAIN3
CXEMBI TIPOCTHIX paboThI U SHEPTHH TIPH U OIICHKA TOTYYEHHBIX
MEXaHH3MOB, pellaTh 3aJa4i | MeXaHHMYeCcKOol paboTe Tena. | pe3ysIbTaToB.
C MPUMEHEHHEM M3YYCHHBIX | 3HATh OCHOBBI PACUCTHBIX
3aKOHOB U (hopMmy, 3a7a4 C STHMH BEJTHYHHAMH.
pacuIupuTh npeacTaBieHust 0 | OCHOBBI OOBSICHEHHS MHOTHX
BO3MOXHOCTU TIPUMEHEHUS | YCTPOMCTB SIBIICHUSIMU
MPOCTBIX MEXaHU3MOB paboThI, MOIITHOCTH |
SHEPTHH.
Yuenux doncen
ymemb: BBIICHEHUE YCIIOBUS
paBHOBECHS pPhIYara.
2.4 | JTabopaTtopHas padora Ne 13 ChopMupoBath 4eTKHE YVuenux donncen WupuBuayansHas pabora CaMOCTOSTEBHOCTD B

«[Tepexon moTeHIMATBLHON
SHEPTUH B KHHETUYECKYIO U
oOpaTHO»

IPEACTABIICHUA O
[IPEBPAILCHUH SHEPTUH

3Hamyb: HOPMYIIBI JUIs
BBIYHMCIIEHUS DHEPTUU [TPU
MEXaHUYeCKOH paboTe Tena.
3HaTbh OCHOBBI PaCUETHBIX 3a]1a4
¢ 3TUMHU BearnurnHaMu. OCHOBBI
00BSICHEHHUS] MHOTHX YCTPOMCTB
ABJICHUSAMHA DHCPTUU.

Yuenux donocen ymems:
IPOBOANTH OKCIIEPUMEHT I10
onpenenenuto KIIJ mpu
noabEME TeJla 110 HAaKJIOHHON
IJIOCKOCTH; 3aIIUChIBATH
pe3ynbTaThl U3MEPEHUN B BUIE

oOyJaronmxcs,
IJTAaHUPOBAHUE U
MIPOBEICHHE
HCCIEA0BATENHCKOTO
SKCIEPUMEHTA,
CaMOCTOSATETLHBIN cOOp
JAHHBIX IS PEIICHUS
MIPAKTUYECKUX 3a/1a4, aHAJIN3
" OLCHKA ITOJIYYCHHBIX
Pe3yIBTaTOB.

nproOpeTeHNH HOBBIX
3HAHWM U PAKTUYECKUX
YMEHUH




Ta0MHIIEl; GOPMYIUPOBATH
BEIBO/J] O BBITIOJTHEHHOW paboTe
U pe3yibTaTax ¢ y4éToM
MTOTPEITHOCTH U3MEPEHUS

5.5 | Beynsiii geurareis. ['DC. CdopMupOBaThH YETKOE TIPUBOAUTH IIPUMEPHI; ®poHTadbHAs, TapHAs, DKOJOrHIecKoe
MPEJICTaBJICHUE TIEPEeX0/1a MIPEeBPAICHUS SHEPTHH U3 IPYNIOBasi: TUIAHUPOBAaHUE BOCITUTAHUC
OJIHOTO BHJIa MCXaHUYECKOH | OJTHOTO BHUJA B IPYTOMH; CBOCH JICATEILHOCTH, aHAJIN3
SHepruu B JApyrou. [lepexoa | mpumepsl Tel, 00JaJaroIuX | W OIEHKA MOTYYEeHHBIX
SHEPI'HH OT OJHOIO Teja K OJTHOBPEMEHHO ¥ KHHETHYE- | Pe3yJIbTaTOB.
npyroMy. Pemenue 3agau CKOW Y NOTEHI[MATbHOMN
SHEpTHEH; paboTaTh C
TEKCTOM y49eOHHMKA
5.6 | JJabopaTopHas pabora Ne 14 HayuuTh: HaOmr0naTH, Ymems: cobupath ycranoBky | UnauBumyansHas padora CaMOCTOSITEIILHOCTD B
«JleiicTBHE BOASHOM U3MepATh U 000011aTh B 10 OTMCAHUIO, IPOBOIUTH o0yJaronmxcs, MPUOOPETESHUH HOBBIX
TypGHHBI» nporecce } SKCIEPHMEHT 110 IPOBEPKE | IUIAHMPOBAHNC U 3HAHUH M PAKTHICCKHX
IKCTIEPUMEHTAITLHON YCIIOBHS JICUCTBUS BOJTHOW | MPOBEJCHUE yYMEHUI
JACATCIIBHOCTH, Typ6I/IHI)I; 3aIlluChbIBATh HUCCIICO0BATCIIBCKOI'O
CUCTEMAaTH3UPOBATh U pe3ybTaThI B BHJIE TAOIUIIBI; | SKCIICPUMEHTA,
000011aTh MOTy9IeHHBIC (hopMypoBaTH BBIBOZ O CaMOCTOSITENBHBIN cOOp
3HaHHuA,; NPCACTABIATH BBIIIOJIHEHHON pa60Te " pe- JaHHBIX JIA pCIICHUA
PE3YIbTAThI I/I3MCpCHI/II\/'I B 3yJibTaTax C y‘léTOM IMMPAKTUYCCKUX 3a7a4, aHaJIn3
BUJIC TaOJIHIIL MOTPEIIHOCTH U3MEPCHUS Y OIICHKA MOTYYECHHBIX
PE3yJIbTAaTOB.
Pa3nen VI 3akmountenbHoe 3ansaTue (1 yac)
6.1 | [ToxBeneHue UTOroB pabOTHI OT BeJMKOro 3a0yXK/ICHUS K | YMEHHE IEMOHCTPUPOBATh WNunusuayansHas pabora DCTeTHYECKOE
3a ro. llIkoibHas Hay4HO- BEJIMKOMY OTKPBITHIO. MPE3CHTAIINH; BBICTYIATH C obyyaroruxcs, BOCIIUTAHUE
HpaKTI/I'—ICCKaﬂ KOH(bepeHHHfI JOKJIaJaMu; y4aCTBOBATh B IIJIAaHUPOBAHUC U
00CYXICHUH JIOKJIAI0B 1 MPOBE/ICHUE
MPE3CHTAINH CBOMX HCCJIEI0BATEIBCKOrO
OJIHOKJTACCHUKOB 3KCIIEPUMEHTA,

CaMOCTOSITEIbHBIN COOp
JIAHHBIX JUTS PEIICHUS
MPAKTUYECKUX 3aJ1a4, aHAJIN3
" OLCHKA ITOJIYYCHHBIX
pe3yNIbTaTOB.




Conep:kanue nporpaMmmsl

I Pasnen «BBenenue .M3mepenue pusnyeckux Be1u4uH. McTopus MeTpH4YeCcKOM CHCTEMbI Mep»

(3 yaca: TeopeTnUyecKue 3aHATHUSA- 3 Yaca, IPAKTHYECKHE 3aHATHSA- 2 yaca)

1.1  .Teopus: BBenaeHue. MHCTpYKTaX IO TEXHUKE OE30MACHOCTH.

1.2 Teopus: Bepliok, JOKOTh U Apyrue eauHuibl. OTKyna nouuio BeipakeHne «MepuTh Ha CBOM apLIuH».
Poryaxknsie Bechl./Ipakmuxa: I3mMepeHne NIUHBI CIIMYKH, YKa3aTEIbHOTO Nalblla, , yCTPOHCTBO PHIYaXHBIX BECOB U
MpUEMbl OOpaIlleHHs] C HUMH.

1.3.Teopusa: JlecaTuunasi MeTprueckas cuctema mep. Beruucienue B pa3nuunbix cucremax mep. CU-cuctema
WHTEpHaLUMOHaNbHas. [Ipakmuxa: VI3MepeHue miouaau JHa yaifHOro crakaHa., usmepenue oobrema 50 ropoinus,
OIpeJieJIeHUe LIEHBI AeTIeHUs Tpudopa.

Il Paznen «IlepBoHavaibHbIE CBeIeHUs] O CTPOEHHMHU BelIECTBA»

(7 yacoB: TeopeTHyecKHe 3aHATHSA- 3 Yaca, NPaKTHUYECKHE 3aHATHA- 4 Yaca)

2.1. Teopus: IlpencraBieHus IpeBHUX y4eHBIX O pupoae BeuiectBa. M.B.JlomoHocoB. Ilpakmuxa:
YMeHbllieHne 00beMa Mpu CMEITMBAHUH BOJIBI M CIIUPTA, PAaCIIMPEHUE TBEPBIX TEJ MPU HArpeBaHUU, PACIIUPEHUE
YKUJIKOCTEH ITPU HarpeBaHUMU.

2.2. Teopus: Victopust OTKpBITUSI OPOYHOBCKOTO JIBIKEHUs. 3yuenue u o0bsicHeHre OpOYHOBCKOTO
nBuxkenus. [Ipaxkmuxa: Moaenb Xa0THUECKOTO ABMKEHUS MOJIEKYN U OPOYHOBCKOT'O JABM)KCHUS..

2.3.Teopus: Iuddysus. Juddysus B 6e3omacuocT. Kak nuameputs Mmosekyny. lpakmuka: Juddy3us razos
Y KUIKOCTEH, CIIETUICHUE CBUHIIOBBIX HUIMHAPOB.

2.4.Ypok- urpa «lloHATh, 4TOOBI y3HATH» MO TeMe «CTpOeHUE BEIIECTBAY.

111 Pazgen «/IBH:keHHE M CHJIIBDY

( 8 yacoB: TeopeTHyecKue 3aHATHUSA- 4 Yaca, IPaAKTHYECKUe 3aHATHSA- 4 yaca)

3.1. Teopus: Kak ObICTpO MBI IBHKEMCS. ['po3a cTapuHHBIX KperocTen (karanynbsTa). [Ipakmuka:
OTHOCHUTENBHOCTD MOKOS U JBMKEHUS, TPSIMOJIMHEMHOE U KPUBOJUHEHHOE JIBHIKCHHE.

3.2. Teopusa: Tpenue B mpupojie U TeXHUKE. [Ipakmuxa: 3aBUCUMOCTb CUJIBI TPEHUSI OT COCTOSIHUS U poja
TPYUIUXCS MOBEPXHOCTEN, CIIOCOOBI YMEHBIIICHHSI U YBETUYCHHSI CUITBI TPEHHUS.

3.3.Teopus: CkombKo BeCUT Teno, Korna oHo nanaet? K.3. [uonkosckuid. [lpakmuxa: TloHaTne o cuie
TSKECTH, MOHSATHE O CUJIE YIIPYTOCTH, BECE T€la U HEBECOMOCTH.

3.4. Teopusa: HeBecoMocTh. BbIX0/1 B OTKPBITHI KOCMOC

3.5. Ypok- urpa «Mup IBHKEHHI» 110 TeMe «/|BUKEHUE U CUIIBI.

1V Pa3nen «/laBjieHue ;KHIKOCTEH ¥ ra30B»

(7 yacoB: TeopeTHUYeCKHe 3aHATUA- 3 Yaca, NPaAaKTHYECKHe 3aHATUA- 4 yaca)

4.1. Teopus: 3axon Ilackansa. CooOmarommecs cocyabl. [Ipakmuxa: PaBHOBecUe XUIKOCTH B
COOOIIAIONTUXCS COCYaX, YCTPOUCTBO U JeiicTBUE OHTaHA, IEHCTBUE IMBEPA U MTUTIETKH.

4.2. Teopus: Atmocheproe nasienne 3emuin. Bo3nyx padoraet. MccienoBanus MOPCKHX TITyOWH.
Ipaxmuxa: CnaBnuBaHHe KECTSIHOW OaHKU CHIJION aTMOC(EPHOTO IaBIEHUSs, YCTPOICTBO U AeCTBE MAaHOMETPOB
AKUJKOCTHOTO U METAJLNTUYECKOTO.

4.3.Teopus: ApxumenoBa cuia U KUTbl. ApXuUMe[l O TUIaBaHuM Tel. [lpakmuka: JIeMOHCTpaus neicTBus

apXuUMe0BOM CUJIBI, IUIaBaHKE KapTo(eTuHbl BHYTPU pacTBOpa COJIU, yCTPOUCTBO U MPUMEHEHHE apeOMETPOB.



4.4. Ypoxk - urpa «Iloitmait peiOKy».

V Paznen «Padora 1 MOIIHOCTH. DHEPrUs»

( 6 yacoB: TeopeTHYeCKHE 3aAHATHUSA- 3 Yaca, MPAKTUYECKHE 3aHATUA- 3 yaca)

5.1. Teopus: Ilpoctbie Mexanu3mbl. CunbHee camoro cebs. /Ipakmuka.: PaBHOBecHe CHJI Ha pblyare,
MIPUMEHEHNE 3aKOHA PABHOBECHS pblyara K OJIOKY.

5.2. Teopus: Kak ycrpauBanuch uyneca? Mexanuka nsetka. [Ipakmuxa: I[lepexon moTeHIUATLHON YHEPTHH B
KUHETHYECKYIO U 00paTHO

5.3.Teopus: Beunnrit neuratens. ['9C. Ilpakmuka: JlericTBue BOISHON TypOWHBI.

VI Paszaes 3aKJI109NTEIbHOE 3aAHATHE.

(1 yac: Teopernueckoe 3ansiTue-1 4ac)

[MonBenenue utoroB padboTsl 3a ro. llIkonpHast HAyYHO-TIpaKTHYECKask KOH(PEPEHIIUS.



