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IHosicuuTeanLHAS 3aIIUCKA

Pabouast mporpamma BHEYpOUHOM AESATEIBHOCTH IS / — X KJIacCoB «3aHuMaTenbHas ¢puzukay MKOY
«IToropenosckas OOLL» cocraBiena Ha OCHOBE HOPMATHUBHBIX JOKYMEHTOB:

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. or 31.07.2020) «O6 obpa3oBanuu B
Poccuiickoit ®enepanmn» (¢ u3M. u jgom., Berym. B cuiay ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc_LAW _140174.

2. Ilacnopt HaumoHanbHOrO npoekta «O0pazoBanue» (yTB. npesunuymom Coseta npu Ilpesunente
P® no crparernyeckoMy pa3BUTHIO U HAallMOHAJIBHBIM MPOEKTaM, MPoTokoa oT 24.12.2018 Ne 16). —
URL.: http://www.consultant.ru/document/cons_doc_LAW_319308/.

3. TocymapctBennas mnporpamma Poccuiickoii ®enepauun «Paszputue oOpa3zoBaHus» (YTB.
[TocranoBnenuem IlpaBurenscTBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepKaeHUH
rocymapcTBeHHod — mporpammbl  Poccuiickoit  @enmepammm  «PasButme  oOpazoBaHUS».  —
http://www.consultant.ru/document/cons_doc_LAW _286474/cf742885e783e08d9387d7364e34126f87¢
c138fl.

4. denepanbHblii rocyIapcTBEHHBI 00pa30BaTENbHbIA CTAHAAPT OCHOBHOTIO OOIIEr0 0Opa3oBaHuUs
(yTB. mpukazom MunuctepcTBa oOpasoBanus 1 Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne 1897)
(pen. 21.12.2020). — URL.: https://fgos.ru.

5. OcHoBHOI 00pa3oBaTeabHOM MpOrpaMMbl OCHOBHOro o6mero MKOVY «Iloropenosckas OOIL»

Astopckoii mporpammsl E. M. I'yrauk, A.B. Ileppimkuna «@usuka. Xumus 7-9 knace» -M.: ipoda, 2017

r. 1 Meroanueckoro nocodust C.B. JlozoBenko, T.A. TpymuHa «Peanuzanust 00pa3oBaTelbHBIX MPOrpaMM

eCTeCTBeHHOHaquOﬁ U TEXHOJOTHYECKOI HaHpaBHeHHOCTCﬁ o (1)I/ISI/IKC C  HUCIOJb30BaHHEM

obopynoBanus nenTpa «Touka poctan», Mocksa, 2021.

IIporpamMmmHo — MeTOAMYeCKOe 0OOecTiedeHHe MPOrPaMMbl:

Pabouass mporpamma pa3paboraHa Ha ocHOBe aBTopckoil mporpammel E. M. T'ytHuk, A.B.
[eppimknna «®usuka. Xumus 7-9 xmace» -M.: [poda, 2017 r. m Meroguueckoro mocobust C.B.
JlozoBenko, T.A. Tpymmna «Peanmuzanus oOpa3oBaTeNbHBIX NPOrpaMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKO HampaBleHHOCTEH Mo (M3MKE C MCMOIb30BaHHWEM 00opyaoBaHus LeHTpa «Touka
pocta»», Mocksa, 2021.

CtpykTrypa pabdouyeil nporpaMMbl BHEYPOUHOIi 1eSITeJILHOCTH I 7 — X KjaccoB «Du3uka
BOKPYTI Hac» BKJIIOYaeT TPH pa3jeJia:
1. PesynbTaThl OCBOCHUST Kypca BHEYPOUHOW JESITETHHOCTH
2. Copep:xaHue Kypca BHEYpPOUHOH IE€ATEIbHOCTH C yKa3aHueM (GopM OpraHU3alui U BUJIOB

JCATCIIbHOCTH.


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

3. Temarnueckoe njaaHUPOBAHUE.

IIpakTnyeckass 3HAYMMOCTh Kypca BHEYPOYHOM JAeSITeJIbHOCTH.

Hcxons U3 ujien HENpEepbIBHOCTH €CTECTBEHHO — HAyYHOro OOpa30BaHUS M OPUEHTUPYICh HA
CTPYKTYPY COAEp)KaHUs MIKOJIBHOTO 00y4eHus (PU3MKe, JAHHBIA KypC MO3BOJISET Peaarn30BaTh MPUHIHUIT
pa3BUBAIOIIEr0 OOY4YeHHs] Ha OCHOBE CHCTEMHO — JAESTENbHOCTHOIO MOJX0J1a, KOTOPBIA IO3BOJISET
pealin30BaTh pa3BUTHE JMYHOCTH YYaIlErocsi HA OCHOBE OCBOCHMSI YHUBEPCAIBbHBIX YU€OHBIX NEHCTBHM,
MO3HAaHUsI M OocBoeHUs mupa. OOpa3oBarenbHas AEATEIBHOCTh M Y4eOHOE COTPYIHHYECTBO B XOJ€
M3YUYEHHS Kypca CIYKHUT JOCTHXCHHIO LIeJeH IMYHOCTHOTO U COIMATIBHOTO Pa3BUTUS oOyyaromuxcs. B
X0/JIE €ro U3y4eHHs] OHM BOBJIEKAIOTCS BO BCE ATAIlbl HAYYHOTO MO3HAHUS: OT HAOIIOACHUS SIBJICHUN U UX
SMIIUPUYECKOTO HCCIECJOBAaHUSA, IO BBIABMKEHUS THUIOTE3 M HKCIEPUMEHTAIBHOM IPOBEPKHU
TEOPETUYECKUX BBIBOJOB. M3ydeHne Kypca MOo3BOJIAET MOAJEPKUBATh UHTEPEC U YJIYUYIIUTh YCBOCHUE
CHCTEMaTHYeCKOro Kypca (Hu3uMKu B 7-X Kiaccax. Kypc 3HAKOMHT yYamuxcs ¢ MHOTOYHCICHHBIMHU
SBJICHUSIMU (DPU3UKH uepe3 HaOII0IeHH s, SKCIIEPUMEHTHI, HTPOBBIE CUTYAIlHH.

Oco0eHHOCTH BO3PACTHOM IPyNIIbI 00y4al0IIMXCS, HA KOTOPbIX OPMEHTHPOBAHA NIPOrpaMMa:

Obyuaromuecs 7 kinacca MKOVY «lloropenosckas OO ».

Y nereii B Bo3pacte 13 — 14 jer ¢opMupyercs OCMBICICHHOE, IICJICHANPAaBICHHOE,
aHAJIM3HUPYIOIlee BOCHPUITHE OKpYyKarolero Mupa. Kypc BHeypouHOH AesTenbHOCTH M0 (U3UKE
«Pu3uKa BOKpYT Hacy» CO37aeT y JIeTel MpeJICTaBIeHue O HayYHOH KapTuHe MHUpa, GOpMHUPYET UHTEpeC
K TEXHHUKE, Pa3BUBACT TBOPUYECKHUE CIOCOOHOCTH, TOTOBUT K MPOIOJDKEHUIO H3ydeHHs (pu3uku. SBsisicy
OCHOBOM HAyYHO — TEXHHMYECKOTO Iporpecca, (u3MKa IOKa3blBaeT TYMaHHCTUYECKYIO CYITHOCTh
HayYHBIX TO3HAHUH, MOAYEPKUBAET UX HPABCTBEHHYIO IIECHHOCTb, (JOPMHUPYET TBOPUECKUE CITIOCOOHOCTH
y4aluxcs, UX MHPOBO33pEHHE, T.€. CIIOCOOCTBYET BOCHHMTAHUIO BHICOKOHPABCTBEHHOM JIMYHOCTH, YTO
SIBIISIETCS. OCHOBHOH 1IEJThIO 0OYUEHUS U MOXKET OBITh JJOCTHTHYTO TOJBKO MPHU YCIOBUH, €CITU B IIPOIECCE
oOydeHust 0yneT chopMHPOBAaH UHTEPEC K 3HAHUSIM.

IIpnoputeTHsbie GOopMBI U METOIbI PAGOTHI € 00YYAIOLIUMHUCS

e DBpucTuyueckas oecena;

o lnauBuayanbHas U rpymnmnoBas pabora;

¢ [InannpoBaHue 1 MPOBEAECHUE UCCIIEA0BATEIBCKOTO IKCIIEPUMEHTA;

e CaMOCTOATENBHBIN cOOP JaHHBIX ISl PEIICHHS TPAKTUIECKHUX 3a/1a4,

e AHanH3 ¥ OIIEHKA TTOJTYYEeHHBIX PE3yIbTATOB.

IIpakTH4yeckue 3aHATHSA:

o 3aHUMATEJIbHBIE OTIBITHI;

o M03HaBaTEeIbHbIE UTPHI;

® BBIITOJTHCHHUE TBOPYCCKUX 3a,HaHHﬁ;



. paboTa ¢ JOTOTHUTEIBPHON JTUTEPATYPOH.
@opMbl 0/IBEICHUS HTOTOB PeaTu3alui NPOrpaMMbl:
HtoroBoe 3ausitue — «B Mupe siBnenuii» (o0pazoBaTebHOE HHTEIPUPOBAHHOE COOBITHE).

Cpoxk peanu3aunuu nporpammsl — 1 rox — 2022 — 2023 yueOnsblii ro.

1. Pe3yabTaThl OCBOEHHSI Kypca BHEYPOUYHOI 1eATEIbHOCTH

O01mas 1eb Kypca BHEYPOUHOIi 1esiTeIbHOCTH: B IPKO U yBIIEKaTEIbHOU (hOpMe paciIupsTh
1 yrIyOJIsTh 3HAHUS, TOJyYEeHHBIC YJAIIMMUCS Ha YPOKaX; MOKa3aTh HCIIOIb30BAHUE 3HAHUH B IPAKTHKE,
B JKW3HH; Pa3IBUHYTh TPAHUIIBI YUCOHUKA, 30K€Ub YYAIIUXCS CTPEMIICHMEM 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 (U3MKH Ha CTYIEHU OCHOBHOTO OOIIero oOpa3oBaHUS HAIPABJICHO HA JOCTH)KEHUE
CIEYIOLUX LeJel:

— OCBOCHHME 3HAaHUU O MEXAHUYECKUX SIBICHUSX, BEIMYMHAX, XApAKTEPHU3YIOUIUX 3TU SBJICHUS,
3aKOHAaX, KOTOPBIM OHU MOJIYUHSIOTCS, METOAAaX HAYYHOT'O MMO3HAHUS MPUPOJIBI U POPMUPOBAHUE
Ha ATOW OCHOBE IIPE/ICTABJICHUH O (PU3UICCKON KapTHHE MUPAa;

— OBJIQJICHHE YMEHUSMHU MPOBOAWTH HAOIIOJICHHS TPUPOTHBIX SBICHHUH, OMUCHIBATH W 0000IIATH
pe3ynbTaThl HAOMIOJACHUN, WCIOIB30BaTh IMPOCThIE HW3MEPUTENbHBIE MPUOOPHI IS U3YYEHUs
(hUBUYECKUX SBJIICHUM, TPEJCTABISATh PE3yJbTaThl HAOMIOACHUN WM H3MEPEHUN C TMOMOIIBIO
Tabiul, TrpagUKOB U BBIABIATH HAa 3TOH OCHOBE OCOOBIE 3aKOHOMEPHOCTH, HPUMEHSThH
MOJyYEHHBIE 3HAHUSA JUIsi  OOBSICHEHHS  pPa3HOOOPAa3HBIX  TPHUPOIHBIX  SIBJICHUH U
MPOLIECCOB, NPUHIMUIOB JEWCTBUS BAXKHEHIIMX TEXHUYECKUX YCTPOMCTB, MJisi pELICHUS
(bu3nuecKux 3a1ay;

— pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, HWHTEIJIEKTYadbHBIX U TBOPYECKHX CIIOCOOHOCTEH,
CaMOCTOSTEIILHOCTH B TPUOOPETEHUH HOBBIX 3HAHUMW, MPU pElIeHUH (HU3UYECKUX 3a7ad U
BBITIOTHEHUH OKCIIEPUMEHTAIbHBIX HCCIEAOBAaHUN C HWCHOJIB30BaHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTHIA,

— BOCIIUTaHHUE YOEKJIEHHOCTH B BO3MOYKHOCTH TTO3HAHHS 3aKOHOB MPHUPOJBI, B HEOOXOIUMOCTH
Pa3yMHOTO HCHOJIb30BaHUSA AOCTH)KEHUWA HAYKW M TEXHOJOTHM JUISl JaJbHEWIIEro pa3BUTHS
YeII0BEYEeCKOro O0IIEeCTBA, YBaXKECHHS K TBOPIIAM HAYKH U TEXHHUKH, OTHOIICHUS K (QHU3UKE KaK K
AJIEMEHTY OOIIIEYETOBEUECKON KYIbTYPHI;

— WCIIOJIb30BaHWE TIOJYYCHHBIX 3HAHUA W YMEHUW IS PEIICHHs TMPaKTHUYEeCKUX 3ajaad
MOBCETHEBHOW  KU3HM, oOOecreueHuss Oe30MacHOCTH CBOEH  JKH3HU, PAIMOHAIBHOTO

HCIIOJIb30BAaHUS U OXPaHbI OKPY>KAIOLIeH cpebl.



Hcxons w3 oOmMX TMOJMOKEHWH KOHIEeNUMU (u3ndeckoro oOpa3oBaHUs, JIaHHBIH Kypc
BHEYPOYHOH J1eSTeNbHOCTH MPU3BaH PeIIaTh CISAYIOIUE 3aJa4M:

— €03/4aTh YCJIOBHS Ui (POPMHUPOBAHUS JIOTHYECKOTO U a0CTPAKTHOT'O MBIIIJICHUS Y IIKOJIBHUKOB
KaK OCHOBBI UX JanbHeHero 3¢ hekTuBHOro 00yueHus;

— cdopmupoBaTh HaOOP HEOOXOIUMBIX JJIs JaTbHEHIIEr0 00yUIeHUS TPEIMETHBIX B 00IIey4eOHBIX
YMEHHUI Ha OCHOBE PELICHUS KaK IPEAMETHBIX, TaK M HHTETPUPOBAHHBIX KU3HEHHBIX 3a71ay;

— o0ecneunTh MPOYHOE W CO3HATEIILHOE OBJIAJICHUE CHUCTEMOW (DPM3MUYECKMX 3HAHUM M YMEHHH,
HEOOXOAUMBIX JUIsl MPUMEHEHHS B NPAKTUYECKOH NEATETBbHOCTH, U HM3YyYCHHUS CMEKHBIX
IUCLUIUIMH, JUIs HPOAOJDKEHHMs OoOpa3oBaHUs; 00ECHeYNTh HHTEIJIEKTYalbHOE pa3BUTHE,
copMHpOBaTh KadecTBA MBIIUICHHUSA, XapaKTepHbIE Uil (PHU3MUECKOW MESATENbHOCTH U
HEOO0XOAMMBIE /ISl IOJIHOLIEHHOM KHU3HU B OOIIECTBE;

— chopmupoBaTh npeacTaBieHne 00 uaesx u Meronax Gpusuku, o Guznuke Kak GopMe OMHUCAHUS U
METOJIC TO3HAHUS OKPYKAIOIIEr0 MHPA;

— c(hopMupoBaTh MpeACTaBICHUE O (PU3UKE KAaK YaCTH OOIIEUEIIOBEUECKON KYIbTYpPhI, TOHUMaHUE
3HaYMMOCTH (PU3UKHU JJIs1 OOILECTBEHHOTO IIpOorpecca;

— c(hopMupoBaTh YCTOHYMBEIA MHTEpEC K (U3MKE HA OCHOBE AU(PEpEeHIIMPOBAHHOTO MOAX0AA K
yJalumcs;

— BBISIBUTH M Pa3BUTh TBOPYECKHE CIIOCOOHOCTH HAa OCHOBE 3aJ[aHHid, HOCSIIUX HECTaHJAPTHBIN,
3aHUMaTEeJIbHBIN XapakTep.

Obuiee 3HaueHue (HU3MKH, KaK COCTaBHOI 4acTu 001ero o0pa3oBaHusi COCTOUT B TOM, YTO OHA
BOOPY)KAeT IIKOJIbHUKA HAYYHBIM METOOM ITO3HAHUS, MO3BOJISIONIMM TOTy4aTh OOBEKTHBHBIC 3HAHUS
00 okpyxaromeM mupe. Tak ceroHs SKCIEPUMEHT SBISETCS UCTOYHUKOM 3HAHUNH M KpUTEpUEM HUX
UCTMHHOCTH B Hayke. KoOHILENIMs COBpeMEHHOro 00pa3oBaHHs IOJpa3yMeBaeT, YyTo B Yy4eOHOM
HKCHEPUMEHTE BEIYIIYIO0 POJb JOJDKEH 3aHATh CaMOCTOSATENIbHBIM MCCIENOBATENbCKUA YUeHUYECKUi
skcnepuMeHT. COBpeMEeHHbBIE IKCTIEPIMEHTAIBHBIC NCCIIEA0BAaHUS TI0 (PU3HKE Y)Ke TPYAHO IPEACTaBUTh
0e3 WCIONb30BaHMsI HE TOJBKO aHAJIOTOBBIX, HO M IHU(PPOBBIX H3MEPUTEIBHBIX MpuOOpoB. B Dene-
paJbHOM TOCYJapCTBEHHOM O00pa3oBaTeIbHOM YKa3aHO, YTO OJHHM W3 YHHMBEPCAJIbHBIX Y4EeOHBIX
JeWCTBUH, NMPUOOpETaeMbIX Y4YallUMHUCS, OJDKHO CTaTh YMEHHE <«IIPOBEACHUS OIBITOB, MPOCTBIX
AKCIIEPUMEHTAIBHBIX MCCIIEIOBAHNUHN, IPSIMBIX U KOCBEHHBIX H3MEPEHHI C UCIIOJIB30BAHUEM aHAJIOTOBBIX
1 (P POBBIX U3MEPUTEIHHBIX TIPHOOPOBY.

OOyuenue ocyuiecTBisiercs nmpu noanepxke LleHTpa oOpa3oBaHUS €CTECTBEHHO — HAay4HOIl
HanpaBieHHOCTH «Touka pocra», KOTOPBIM CO3/1aH s pa3BUTHS Yy OOYYaIOLIMXCS E€CTECTBEHHO —
HAay4yHOM, MaTeMaTH4ecKod, HWH(POPMAIMOHHON TIpaMOTHOCTH, (HOPMHUPOBAHMUSI KPUTUYECKOTO U
KpPEaTHBHOTO MBIIIJICHNS, COBEPIICHCTBOBAHUS HABBIKOB E€CTECTBEHHO-HAYYHOW HANpPaBICHHOCTH, a

TaKXe /Ul IPaKTUIEeCKO OTpabOTKM y4eOHOro MaTepHaia 1o yueoOHomy npeamery «Duznkay.



Yuawuecs oonscnvl snamo:
— CTpOCHHE BEIIECTBA, pa3IuuHble pr3nueckue Npudopsl 1 TOYHOCTh UX U3MEPEHUS,
— MIPUPOJTY CHITBI TSKECTH, CUIIBI YIIPYTOCTH, CHIIBI TPEHHSI, BEca TeJa;
— OCHOBHbIE (PM3MYECKUE BEIMYMHBI M €AUHULIBI UX HU3MEPEHUs: paboTa, MOIIHOCTD,
SHEprusi, Macca, CKOpPOCTb.
Yuawueca oonscnot ymemsn:
— OOBACHATH ONpeesICHUE LIEHbI IeTICHUS MIKaIbl (PU3MIECKOr0 U3MEPUTENHLHOTO PUdopa,
OTIpEEIATh MOTPEIIHOCTh U3MEpPEHUs MPUdopa;
— 3alUCHIBATh U OOBIICHATH (PU3UUECKUE 3aKOHBI, (DOPMYJIIBI M pa3MEPHOCTH Pa3ITUUHBIX
(bU3MYECKUX BEIUYUH;
— TIPOBOJHTH UCCIIEIOBAHUSA IO TEME YPOKA U BBHIIIOJIHSATH PEIICHHE 3a/1a4.
JInuHOCTHBIE, MeTanpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHS MPOrpaMMbl Kypca BHeYPO4HOIi
AeATeIbHOCTH «DH3HKA BOKPYT HAC».
JIn4yHOCTHBIE pPe3yJIbTAThI:
OOyyaromuiicss MOTYYUT BO3MOXHOCTH Ui (POPMHUPOBAHUS CIEIYIOUINX JHYHOCTHBIX pe-
3yJIBTATOB:
— pa3BUTHE TTO3HABATENIbHBIX HHTEPECOB, MHTEUICKTYAIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;
— yOeXAEHHOCT, B BO3MOXHOCTU IO3HAHMSI MPHUPOJABI, B HEOOXOJMMOCTU Pa3yMHOTO HC-
MOJIb30BAaHUS JIOCTMKEHUW HAYKM M TEXHOJOTHW IJIsl JaJdbHEHIIEro pa3BUTHUS YEJIOBEUECKOTO
oOmiecTBa, yBa)KCHHE K TBOPIIAM HAyKH W TEXHHUKH, OTHOMIEHHWE K (U3MKE KaK K JIIEMEHTY
00111€4eNI0BEUECKOM KyIbTYpPHI;
— CaMOCTOSITEJIBHOCTh B PUOOPETEHUH HOBBIX 3HAHUN U MPAKTHUECKUX YMEHUM;
— FOTOBHOCTb K BBIOOPY JKU3HEHHOT'O IyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU U
BO3MOKHOCTSIMH;
— MOTHBAIMs 00pa30BaTEeIbHON JESTEIbHOCTH Ha OCHOBE JIMYHOCTHO OPUEHTHUPOBAHHOIO
MOAX0/13;
— dbopMUpOBaHHUE IEHHOCTHOT'O OTHOIIEHUS APYT K APYTY, K YUUTENIO, K aBTOPaM OTKPBITUN U
M300peTeHui, K pe3yiabTaTaM 00ydeHHUS.
Ilampuomuueckoe 6ocnumanue:
— NPOSIBJIIEHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHICKOM (PM3UUECKOM HAYKH;
— [IEHHOCTHOE OTHOIIIEHHE K JIOCTHKEHHUSIM POCCUHCKUX YUEHBIX-(DU3HKOB.
I'pasicoanckoe u Oyxo6Ho-Hpa6cmeeHHoe 60CRUMAHUE:
— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKIIEHHH 00IIECTBEHHO3HAYMMBIX U 3THIECKHUX

po6JeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3HKH;



— OCO3HaHUE BaXHOCTU MOPAJIBHO-ITUYECKUX IIPUHLIUIIOB B IEATEILHOCTH YYEHOTO.
Icmemuueckoe 6ocnumanue:

— BOCIIPHSITHE 3CTETUYECKHX KadeCcTB (PU3NUYECKOIN HAYKH: €€ TapMOHUYHOTO IIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

— 0CO3HAHME [EHHOCTH (PU3NYECKON HAYKH KaK MOILTHOTO HHCTPYMEHTA IIO3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHH, BaKHEHILIEH COCTABIISIIOLIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOMH JTI0003HATEILHOCTH, MHTEPECA K UCCIIEJOBATEIILCKOM EATETbHOCTH.
Dopmuposanue Kynbmypbl 300p06bs U IMOUUOHAILHOZ0 01A20NOIYHUUA .

— OCO3HaHHE IIEHHOCTH Oe30I1acHOro 00pa3za *U3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaXHOCTH TPABHJI OE30MIaCHOTO TIOBEJCHUS HA TPAHCIIOPTE, HAa IOPOTrax, € AEKTPHUUECKUM H TEIUIOBBIM
000pyZI0BaHUEM B JOMAIIIHUX YCIOBHSX;

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

Tpyooeoe éocnumanue:

— aKTUBHOE y4yacTHE B PELICHMM NMPaKTHUECKUX 3a/ad (B paMKax CEMbHM, LIKOJIbI, TOpOJa, Kpast)
TEXHOJIOTUIECKOH U COIMAIbHON HANPaBJIEHHOCTH, TPEOYIOMIMX B TOM YHCIe U PU3UIECKUX 3HAHUI,

— UHTEpeC K NPAaKTUYECKOMY U3Y4YEeHHUI0 Ipodeccuil, CBA3aHHBIX C (PU3HUKOIL.

JKono2uueckoe éocnumanue:

— OpHUEHTAIUs Ha MPUMEHEHUe (GU3NUECKUX 3HAHWN JUIS 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 peLIeHUs.

Aoanmayua 0dyuaowe2oca K U3MEHAIOWUMCA YCTI0GUAM COUUANLHOU 1 RPUPOOHOTL CPeObl .

— noTpeOHOCTh BO B3aWMOJICHICTBUM NPU BBIMOJHEHUH HCCIEAOBAHUN U MPOEKTOB (hU3NYECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 IPAKTUYECKYIO JEATEIBHOCTD;

— noTpeOHOCTh B (hOPMUPOBAHMM HOBBIX 3HAHMI, B TOM 4uclie (GOpMYIHPOBATH UJECH, MOHSITHUS,
TUIIOTE3BI O PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

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

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

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

— OIICHKAa CBOMX JEMCTBHI C y4€TOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TJ100aTbHBIX
MTOCJIEACTBHM.

MeTtanpeamMeTHble pe3yJbTaThl:



OOyuaronuiicss OIYYUT BO3MOXKHOCTH 711 (GOPMUPOBAHUS CIEAYIOUINX METalpeaMETHBIX
pe3yJIbTaTOB:
— OBJIAJICHUE HABBIKAMU CAMOCTOSITEILHOTO MPUOOPETEHHUS HOBBIX 3HAHHM, OpTraHHU3aIlH
y4eOHOM AESITeNbHOCTH, TOCTAHOBKY 1LIE€JIEH, TUTAHUPOBAHMSI, CAMOKOHTPOJIS M OLICHKH Pe3yJbTaTOB
CBOEH J1eATENbHOCTH, YMEHUSMU MIPEIBUIETh BO3MOXKHBIE PE3YJIbTAThl CBOMX JECUCTBHIA;
—  TIOHMMaHHUE Pa3IMYUil MEXAYy HMCXOIHBIMH (DaKTaMU W TUIOTE3aMU IJIs UX OOBSICHEHHS,
TEOPETUYECKUMHU MOJEISIMA U pPEaTbHBIMU OOBEKTaMH, OBJAJCHHE YHUBEPCAIBHBIMU y4eOHBIMU
NCHCTBUSIMU HAa TPUMEpPAx THUIOTE3 sl OOBSCHEHUS M3BECTHBIX (DAKTOB U IKCIEPUMEHTATBHON
MPOBEPKH BBIABUTAEMBIX THIIOTE3, Pa3pa00OTKU TEOPETHUECKUX MOJIENIEH MPOLIECCOB WU SIBICHUM;
— (dbopMupoBaHHEe YMEHUN BOCIPUHUMATH, TepepadaThiBaTh M MPEIBIBIATH HHPOPMAIUIO B
CJIOBECHOM, 00pa3HOM, CHUMBOJIMYECKON (hOpMax, aHATM3UPOBATH W TiepepabaThIBaTh MOIYYCHHYIO
WH(OPMALIMIO B COOTBETCTBUM C TOCTABJICHHBIMHU 3aJla4aMH, BBIACISTH OCHOBHOE COJECp)KaHUE
MIPOYUTAHHOIO TEKCTAa, HAXOAUTh B HEM OTBETHI HA MOCTABJIEHHBIE BOIIPOCHI U U3J1araTh €ro;
—  TpuoOpeTeHHe OmbITa CaMOCTOSITEIBHOIO MOWCKA, aHadu3a W 0TOOpa MH(OpPMAIHUHA C HC-
MOJIb30BAHUEM PA3JIMYHBIX MCTOYHMKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJOTUH ISl PElICHUS
M03HABATEIbHBIX 33/1a4;
—  pa3BUTHE MOHOJOTMYECKOW M JHATIOTMYECKOM pe4H, yMEHHUs BbIpaXXaTb CBOU MBICIIH,
CIIOCOOHOCTH BBICTYIIMBATh COOECEIHHUKA, IOHUMATh €r0 TOUKY 3pEHUS, IPU3HABATD MIPABO JPYIroro
YeJI0BEKa Ha MHOE MHEHUE;
— OCBOCHHME NPUEMOB JEHCTBUM B HECTAHJIAPTHBIX CUTYaLMUsIX, OBJIAJEHUE IBPUCTUYECKUMU
METOJaMH PEIICHHSI TIPOOIIEM;
— (opMupoBaHre yMEHUI paboTaTh B IPYIIE C BHIMOIHEHUEM PA3JIMYHBIX COLIUAIBHBIX POJIEH,
NPEJCTABIATh U OTCTAMBATh CBOU B3IVl M YOEXKIEHUS, BECTH IUCKYCCHIO.
PeryasituBubie YY /|

OO0yuaromuiics OIYYUT BO3MOKHOCTb JJIs1 OPMUPOBAHUS CIETYIOLINX PErYIATUBHBIX Y'Y 1.
1. YMenue caMoCTOATENbHO ONPENEIATh e 00y4eHus], CTaBUTh U (OPMYIMPOBATh HOBBIE 33/1a4H B
yuébe M TO3HaBaTEIIbHOW JAEATENIbHOCTH, Pa3BUBaThb MOTHUBBI M HMHTEPECHl CBOEH I0O3HABATEIbHOMN
JeSITeTbHOCTH.

OOVYYarOIUHACT CMOKET:

— aHAJIM3UPOBATh CYLIECTBYIOIINE U IUIAHUPOBATh OyAyIIre 00pa3oBaTeIbHbIE PE3YIbTATHI;
— UICHTUPHUIUPOBATH COOCTBEHHBIE TPOOJIEMBI M OTIPENIENIATh TIaBHYIO IPOOIEMY;
— BBIIBUTaTh BEPCUU pellIeHUs: TpobIeMbl, (POpMyIUPOBATh TUIIOTE3b], IPEABOCXUIIATH KOHEUHBII

pe3yIbTarT;



— CTaBUTh LI€Jb JEATEJIbHOCTH Ha OCHOBE ONpPENENEHHON MpoOJeMbl M CYLIECTBYIOIIUX
BO3MOKHOCTE;

— dbopMynTupoBaTh yueOHBIC 33]a41 KaK IIATrd JOCTUKCHHS MOCTABICHHOM e IeSTEIbHOCTH;
— 000CHOBBIBATh IIEJICBBIE OPUEHTUPHI U MPUOPUTETHI CCHUIKAMHU Ha IIEHHOCTH, YKa3bIBas U
00OCHOBBIBAs JIOTUYECKYIO MTOCIIEI0BATEIBHOCTD I11aroB.

2. YMeHHue caMOCTOATEIbHO IJIAHUPOBATh MYTH JOCTHKEHHUS L€Jei, B TOM YHClie aJlbTepHATUBHBIE,
OCO3HAaHHO BBIOMPATh Hanboee 3 (HEeKTHBHBIC CIOCOOHI pelIeHHs YIeOHBIX U MTO3HABATEIBHBIX 3a/a4.

OO0vyYaronmiicsa CMOXET:

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

— 00OCHOBBIBATh M OCYIIECTBIATH BbIOOp Hanbomnee 3(heKTUBHBIX CIIOCOOOB pelIeHUs Y4eOHbIX U
MMO3HABATEIIBHBIX 33]1a4;

— OIpenensaTh/HaXOAUTh, B TOM YHCIIC U3 MPEJIOKCHHBIX BapUaHTOB, YCIOBUS IS BBITIOJTHCHHS
y4eOHOM 1 TT03HaBaTeNbHOM 3a/1ay;

— BBICTpaWBaTh JKU3HEHHbIE TUIAHBI Ha KPATKOCPOUYHOE Oynyiiee (3asBISAThH Li€JIeBble OPUEHTHUPBI,
CTaBUTH QJICKBATHBIC MM 33/1a4U U MMPEJIarath JSHCTBUS, YKa3bIBass U 00OCHOBBIBAS JIOTHYECKYIO
MOCIIEI0BATEIHHOCTD IIaroB);

— BBIOMPATh W3 TMPEIIOKCHHBIX BAPUAHTOB M CAMOCTOSITEIIBHO HWCKATh CPEICTBA/PECYpCHI IS
pelIeHus 3a/1a4k/I0CTIKEHUS 1ENH;

— COCTaBJISATH IJIAH PEIICHUS TPOOIEMBI (BBITIOIHEHUS TIPOCKTA, TPOBEICHUS UCCIICIOBAHNS);

— OIpeNeNaTh MOTCHIMATBHBIC 3aTPYTHEHUS MPU PEIICHUN YIeOHOW U IMO3HABATEIBHOMN 3a/1a4 U
HaXOJUTh CPEACTBA ISl UX YCTPAHEHUS,

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

— TUIaHUPOBATh ¥ KOPPEKTHPOBATH CBOIO MHANBUAYAIbHYIO 00pa30BaTeIbHYIO TPAEKTOPHUIO.

3. YMeH#e COOTHOCUTh CBOU JACHCTBHUS C IIIAHUPYEMBIMHU PE3yIbTaTaMH, OCYIIECTBISATH KOHTPOIb CBOSH
JESATEIbHOCTH B TIPOIECCe JIOCTMDKECHUS pe3yibTaTa, ONPEIeNATh CIOCOOBI JCWCTBHA B paMKax
MPEIJIOKEHHBIX yCIOBUM UM TpeOOBaHMIA, KOPPEKTHPOBaTh CBOHM JEWUCTBUS B COOTBETCTBHHM C
HU3MEHSIOLIENCS CUTYyallUE.

OOVYYarOIUNACT CMOKET:

— ONpPENENATh COBMECTHO C I1E€1aroroM M CBEPCTHUKAMM KPUTEPHUH IUIAHUPYEMBIX PE3YJIBTATOB U
KPUTEPHUH OLIEHKU CBOEH Y4eOHO! AEATeNbHOCTH;
— CUCTEMATHU3UPOBATh (B TOM YMCJIE BHIOMPATh MPUOPUTETHBIE) KPUTEPUH IJIAHUPYEMBIX pe-

3yJIbTAaTOB U OLICHKHU CBOCH JCATCIIbHOCTH,



— 0TOMpaTh MHCTPYMEHTHI JUIsl OLIEHUBAHMsI CBOEH NIEATENBbHOCTH, OCYLIECTBIAThH CAMOKOHTPOIIb
CBOEH JIeATEIbHOCTU B paMKaX IPEUI0KEHHBIX YCIOBHM U TpEOOBaHMIA;

— OLICHUBAThb CBOKO JEATEIBHOCTb, apryMEHTHUPYs IPUYMHBI JOCTHIKCHMS WIM OTCYTCTBUSA
IUIAHUPYEMOTO PE3yibTaTa;

— HaXOJUTh JIOCTATOYHBIC CPEJCTBA Ul BBIIOJHEHHUsI YYEOHBIX AECHCTBUM B W3MEHSIOIIEHCS
CUTYallUU W/UIM NIPU OTCYTCTBUU IUIAHUPYEMOTO PE3yJIbTaTa;

— paloTas 1o CBOEMY IUIaHy, BHOCUTb KOPPEKTUBBI B TEKYILYIO JEATEIbHOCTh HA OCHOBE aHAJIN3a
M3MEHEHHMI CUTYalluu JJIsl TOJTyYSHHS 3aIlJIaHUPOBAHHBIX XapaKTEPUCTHK MPOYKTa/pe3ynbTaTa,

— YCTAaHABJIMBATB CBSI3b MEXAY IIOJyYEHHBIMHM XapaKTEPUCTUKAMU IPOAYKTA U XapaKTEPUCTUKAMU
rporecca JIeATEeIbHOCTH WM 110 3aBEPLICHUM JACATEIBHOCTH IIpealaraTb MU3MEHEHHE XapaKTEPUCTHUK
rporecca JUisl OJIy4eHUS YJIYYIICHHbBIX XapaKTepUCTUK IIPOAYKTA;

— CBEPATH CBOU JICHCTBHS C IETBIO M IPU HEOOXOJUMOCTH UCTIPABIISITH OIIUOKH CaMOCTOSITEIIBHO.
4. YMeHHEe OLIEHUBATh NMPABUJIBHOCTH BBITIOJHEHHUS y4eOHOW 3aqaud, cOOCTBEHHBIE BO3MOXKHOCTH €€
peuieHusl.

O06vyyaronuiics CMOXKET:.

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

— AQHAJIN3UPOBATh U 0OOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS IS
BBHITIOJTHEHUS Y4eOHOIl 3a/1a4;

— CBOOOHO IMOJIb30BAThCS BHIPAOOTAaHHBIMU KPUTEPUSIMHU OLIEHKH M CAaMOOILIEHKH, UCXO/s U3 LEIH
Y UMEIOLIUXCS CPE/ICTB, pa3iinyas pe3yabTaT U CIoco0bl IeHCTBHIA;

— OLICHUBATh MPOAYKT CBOEH JIE€ATEIbHOCTH T10 3aJJaHHBIM W/WJIK CAMOCTOATEIBHO OINpeAeaEHHBIM
KPUTEPUSM B COOTBETCTBUU C LIEIIBIO JEATEIBHOCTH;

— 000CHOBBIBaTh JJOCTHKUMOCTD 1LI€IM BBIOpAaHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOMX
BHYTPEHHUX PECYpPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

— ¢buKCcHpOBaTh U AHATTU3UPOBATH JTUHAMHUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

5. Bnasenue ocHOBaMHM CaMOKOHTpOJIS, CAaMOOLIEHKH, IPHHATUS pPEIIEHUH M OCYIIECTBICHHUS
OCO3HAHHOTO BBHIOOPA B y4eOHOMW U 1MO3HABATEILHOM J1€ATELHOCTH.

OOVYYarOIUNACT CMOKET:

— Ha6J'IIOIlaTL W aHAJIM3UPOBATH CO6CTBCHHYIO yqe6Hy}0 1 INO3HABATCIIbHYIO JCATCIBHOCTDL U

ACATCIIBHOCTD APYTHUX 06yqa}01u1/1x0$1 B IIpOLECCEC B3aUMOIIPOBECPKHU,

— COOTHOCHUTD PCAJIbHBIC U IIJIAHUPYCMBIC PE3YJILTAThI I/IH,Z[I/IBI/II[yaJ]LHOI‘/JI O6p3.30BaTeJ'IBHOI71

JCATCIBbHOCTH U JI€JIaTh BBIBOJBI,

— MMPpUHHUMATh PCHICHUC B y‘-IC6HOI71 CUTyalluul U HCCTHU 34 HCT'O OTBCTCTBCHHOCTD;



— CaMOCTOATENIFHO ONPEACISATH IPUYMHBI CBOETO yCIeXa WX HeyclieXa ¥ HaXOIUTh CIIOCOOBI
BBIXO/Ia 3 CUTYallU HEYCIeXxa,
— PETPOCHEKTUBHO ONPEACIATh, KaKUe ACHCTBUS MO PELICHUIO YUeOHOH 3ajaud WM HapaMeTphl
3TUX JEUCTBUI MPHUBETH K MOIYYCHUIO UMEIOMIEroCs POIyKTa YIeOHOH NeITeIbHOCTH;
Ilo3naBarteibHbIe YY ]|

OOyuarouuiics TOIYYUT BO3MOKHOCTD 11 (JOPMHUPOBAHUS CIIETYIOIIUX MO3HABATENbHBIX Y Y /1.
1. YMenwue ornpenenats NOHATHS, CO3/1aBaTh 0000IICHNS, YCTaHABINBATh aHAJIOTUH, KJIacCU(UIIPOBATD,
CaMOCTOSITENILHO BBHIOMPATh OCHOBAaHUS M KPUTEPUHU Ul KJIAacCH(UKAIMK, YCTAaHABIMBATh MPUYUHHO-
CIIC/ICTBEHHBIE CBSI3H, CTPOUTD JIOTHYECKOE pacCyKACHUE, YMO3aKII0UeHHE (MHIyKTUBHOE, ICAYKTHBHOE,
10 QHAJIOTUH) U JIEIaTh BHIBOJBI.

O06vyyaronuiics CMOXKET:.

— noa0uparh CJ0Ba, CONOAYMHEHHBIE KIIOUYEBOMY CIIOBY, ONpEAEISAIOIINE €ro MpU3HAKH U
CBOMCTBA;

— BBICTPANBATh JIOTHYECKYIO [EMOYKY, COCTOSALIYIO U3 KIIFOYEBOTO CIIOBA M COMOAYMHEHHBIX €My
CIIOB;

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

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

— BBIJICIIATH SIBJICHUE U3 OOIIETO psijia IPYTUX SBICHUN;

— OTIPENeNIATh OOCTOSITENhCTBA, KOTOPBIE MPEIIISCTBOBAIM BO3HUKHOBEHUIO CBSI3U MEXKIY
SIBIICHUSIMH, U3 OTHX OOCTOSATENBCTB BBIIEIATH ONPEACISIONINE, CTIOCOOHBIE OBITh MPUYMHOW TaHHOTO
SIBJICHUSI, BBISIBIISATH IPUUMHBI U CIIEICTBUS SIBICHUIA;

— CTPOUTH PACCYKJEHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM M OT YaCTHBIX SIBIICHHUH
K OOLIMM 3aKOHOMEPHOCTSM;

— CTPOUTH pPacCyXJCHHE Ha OCHOBE CPABHEHUS MPEIMETOB U SIBICHUH, BBIZCISS MIPH 3TOM OO0IINe
TIPU3HAKH;

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

— CaMOCTOSITENIbHO YyKa3blBaTh Ha HH(GOpPMAIMIO, HYXKIAIOUIYIOCS B INpPOBEpKE, Npeniaratb U
IPUMEHSATH CII0CO0 MPOBEPKU JOCTOBEPHOCTH HH(POPMALIUY;

— BepOaIM30BaTh YMOLIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HETO UCTOYHUKOM,;

— OOBSICHATH SIBIICHHSI, TIPOIIECCHI, CBSI3M M OTHOIICHHUS, BBISBISIEMbIC B XOJE TO3HABATEILHOU U
UCCIIEIOBATENIbCKON JIEATENbHOCTH (MPUBOIUTH OOBACHEHHE C M3MEHEHHUEM (OPMBI MPECTABICHHUS;

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



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

BCPOATHBIC ITPUYHHBI, BO3BMOXKHBIC ITOCICACTBUA SaI[aHHOﬁ MNpUYUHBbI, CAMOCTOATCIIbHO OCYIICCTBIIAA

HpI/I‘II/IHHO-CJIel[CTBCHHBIf/'I aHaJIn3,

ACJIaTh BBIBOJA HAa OCHOBE KPHUTHYCCKOI'O aHa/IM3a Pa3HbIX TOYCK 3PCHUA, IIOATBEPKAATh BEIBO/

COOCTBEHHOM apryMEHTAIMEH WIIH CAMOCTOSTEIFHO TTOyYCHHBIMU JAHHBIMHU.

2. Ymenue CO31aBaTb, MIPUMCHATH U Hp€06pa3OBBIBaTb 3HAaKW U CUMBOIJIbI, MOACIIN U CXCMbI I pCHICHUA

yLIe6HI>IX M IIO3HABaTCJIbHBIX 3a1a4.

OO0vyyaronumiics CMOXKET:.

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

OTIPEIENIATh JIOTUYECKHE CBSI3U MEXIy TpeIMETaMU /WU SBJICHUSMH, 0003HA4aTh JaHHBIC
JIOTHUYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

co3llaBaTh aOCTPAKTHBII WM peabHbBIN 00pa3 mpenaMeTa U/ sBICHUS;

CTPOUTH MOJICIIB/CXEMY Ha OCHOBE YCIIOBHH 3a/1a4d H/WITU CIIOC00a e€ peleHus,

cO31aBaThb B€p6aJH)HI)IC, BCIIICCTBCHHBIC U I/IH(i)OpMaIII/IOHHBIC MOACIIN C BBIACIICHUEM CY-
IIECTBEHHBIX XapPaKTEPUCTHK OOBEKTa I OINPEICIICHUS CIIOco0a pelieHHs 3ala4d B CO-
OTBETCTBHH C CUTYaIUCH;

peoOpa3oBbIBATh MOJIENIM C IIENIBI0 BBISABICHHUS OOIIMX 3aKOHOB, OMPEICISIONIMX JaHHYIO
MPEAMETHYIO 00J1aCTh;

MEPEBOUTH CIIOKHYIO IO COCTaBy (MHOTOACMEKTHYIO) MHQOpPMAIN0 U3 TpadudecKoro WU
(hopMaTu30BaHHOTO (CUMBOJIBHOTO) MPECTABICHHSI B TEKCTOBOE U HA000POT;

CTPOUTH CXEMY, alTOPUTM JIEHCTBHUS, UCHPABIATh WM BOCCTAHABIMBATh HEH3BECTHBIA paHee
QITOPUTM Ha OCHOBE UMEIONIETOCS 3HAHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCSI aJITOPUTM;
CTPOUTH JI0KA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;

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

CUTyalluu, IMOCTaBJICHHOM 1IN W/MIH 3aIaHHBIX KPUTCPUCB OLICHKU HpOILYKTa/pe3yJIBTaTa.

3. CMBICJIOBOE UTEHUE.

O0vyarIuiics CMOXKET:

HAXOJHTh B TeKCTE TpeOyeMyro HHGOpMaIUIo (B COOTBETCTBHH C IIENIIMU CBOEH JEATEIBHOCTH);

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

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

KPUTHYECKH OIICHUBATh COIepKaHue U (OpMy TEKCTa.



4. ®opMUpPOBAHUE U PA3BUTHE IKOJIOIMUECKOTO MBILIUIEHUS, yMEHUE IPUMEHSTH €T0 B I03HABATEIBHOM,
KOMMYHHUKAaTHBHOH, COIIMAIBHON MPaKTHKe U MPO(eCcCHOHATBHON OpUEHTALNH.

OO0VYaroNniicss CMOXKET:.

— OIPEACIIATh CBOE OTHOLIEHHUE K IIPUPOIHOM cpene;

— aHAJIM3UPOBATh BIUSHHUE YKOJOIMUECKUX (DAaKTOPOB Ha cpely OOUTaHUS )KHUBBIX OPIaHU3MOB;

— IIPOBOAMTH IIPUUMHHBINA U BEPOSITHOCTHBIN aHAJIN3 YKOJIOTMYECKUX CUTYalHi;

— IPOTHO3UPOBATh U3MEHEHMsI CUTYAIMH IIPH CMEHE JIeHcTBUA oHOro (akTopa Ha JeiicTBue
apyroro ¢akropa;

— pacIpoCTpaHATh SKOJIOIMYECKUE 3HAHUSA U Y4aCTBOBATh B MPAKTUYECKUX JENAX I10 3aILUTE
OKPY>KaIOILEH Cpebl;

— BbIpaXKaTh CBOE OTHOLIEHHE K PUPOJIE YEPE3 PUCYHKU, COUMHEHUS, MOJEIH, IPOEKTHHIE PaOOTHI.
5. Pa3BuTHe MoTHBalMM K OBJAJEHUIO KYJIbTYPOW aKTUBHOI'O MCIIOJB30BAaHUS CIOBApPE U Ipyrux
ITIOMCKOBBIX CHCTEM.

OO0vVyYaronuiicss CMOXKET:.

— OTIpeNeNATh HEOOXOIMMBIE KITFOUEBBIE TIOUCKOBBIE CII0BA M 3aIIPOCHI;

— OCYIIIECTBIISATh B3aUMO/IEUCTBUE C 3JIEKTPOHHBIMU TOMCKOBBIMU CUCTEMaMHU, CIIOBapSMU;

— (GopMHUPOBATH MHOXKECTBEHHYIO BBIOOPKY M3 IMOMCKOBBIX UCTOYHHUKOB JJI1 00ObEKTUBU3ALUU
pE3YJIBTAaTOB MOUCKA;

— COOTHOCHTB IIOJTY4YEHHBIE PE3YJIbTAThl [IOUCKA CO CBOEH JESTENBHOCTBIO.

KommyHukaruBHubie YY /I

1. YMmeHue opraHu3oBbIBaTh y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO NESTEIBHOCTh C YUMTEIEM U
CBEpPCTHHKAMM; paboTaTh HMHAWBHUIYAJbHO W B TpYyNIe: HAXOAUTh OOIlee pelleHne U pa3periarhb
KOH(IMKTHI HA OCHOBE COIJIACOBaHMSI MO3UIMN U yu€Ta HHTEPECOB; (POPMYIUPOBAThH, ApTyMEHTUPOBATH
U OTCTauBaTh CBOE MHEHUE.

OOVYYarOUNACT CMOYKET:

— OTIpeeNATh BO3MOKHBIE POJIU B COBMECTHOM JIESATENIbHOCTH;

— UTpaTh ONPENEIEHHYIO POJIb B COBMECTHOM AESTEIBHOCTH;

— NPUHUMATD MO3UIINIO COOECEeTHIKA, TOHUMAs TIO3UIUIO IPYTOT0, pa3inyarh B €ro peun: MHeHHE
(TOUKy 3peHus), T0Ka3aTEeNbCTBO (ApryMEHThI), PaKThl; THIIOTE3bl, AKCHOMBI, TEOPUU;

— OTpeNeNATh CBOM JEHCTBUS M JACUCTBHS MapTHEPA, KOTOpble COCOOCTBOBAIM WIIU Tpe-
IATCTBOBAJIA IPOJYKTUBHON KOMMYHHUKAIIWH;

— CTPOUTH MO3UTUBHBIE OTHOIIEHUS B ITpoliecce yueOHOM U M03HABaTENbHOM e TeTbHOCTH;

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

KOHTpapryMEHTBHI, IiepedpasupoBaTh CBOIO MBICIH (BJIaIeHHE MEXaHU3MOM YKBUBAJICHTHBIX 3aMEH);



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

— npeiarath albTepHATUBHOE PELIeHHE B KOH(IMKTHOMN CUTYaIlHNH;

— BBIJICJIATH OOIYIO TOUKY 3pEHUS B JUCKYCCHU;

— A0roBapuBaTrbCd O IMpaBUJIaX W BOIIPOCAX IJIA 06Cy)KIIeHI/ISI B COOTBETCTBHHU C IIOCTABJICHHOM
repe. rpyImnon 3a1adei;

— OpraHU30BBIBATH y4eOHOE B3aMMOCHCTBHE B Ipymie (ONpeaesarTh oOUue eI, pacipeaesiTh
pOJIH, TOTOBAPUBATHCS JIPYT C IPYTOM U T. [1.);

— YCTpAHATH B paMKax JUaJIora paspbiBbl B KOMMYHHKAIUH, 06yCJIOBJIeHHBIe HCIIOHUMAaHU-
€M/HENPUATHEM CO CTOPOHBI COOECEeTHUKA 3a/1a4H, (POPMBI WIIH COIEPIKAHUS TUAIIOTA.

2. YMeHue 0CO3HAHHO HCITOJIb30BAaTh PEUYEBHIE CPEJICTBA B COOTBETCTBHUH C 3a/1a4eii KOMMYHUKAIIMH JIISI
BBIPQXKEHHUSI CBOMX YYBCTB, MBICICH W MOTPEeOHOCTEH Ui MJIAHUPOBAHUS U PETYIALHUU CBOEH
NesITeNIbHOCTH;, BIIAJICHHE YCTHON U MHUCbMEHHOMN pedbl0, MOHOJIOTUYECKON KOHTEKCTHOM peyblo.

OO0vyYaronmiicsa CMOXKET:

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

— OTOMpaTh U UCIIOJIH30BATH PEUYEBHIE CPENICTBA B MPOILIECCE KOMMYHHMKAIUU C IPYTUMHU JIFOJAbMHU
(muazor B mape, B MaJoi rpymnme u T. 1.);

— MPEJCTAaBJIATh B YCTHOW MM MUCbMEHHOM (hopMe pa3BEPHYTHIN IJIaH COOCTBEHHOM AESITENbHOCTH;
— cOOJII01aTh HOPMBI IMYOJIMYHON pEYH, PErjlaMEeHT B MOHOJIOTE U JAUCKYCCHU B COOTBETCTBUU C
KOMMYHUKATUBHOM 3a1aue;

— BBICKA3bIBaTh U 0OOCHOBHIBATH MHEHUE (CYXKJICHUE) U 3alpaliuBaTh MHEHUE TAPTHEPA B paMKax
JIaJIora;

— MPUHUMATH PEIICHUE B XOJIE IUAJIOTa U COTIACOBBIBAThH €0 C COOECETHUKOM;

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

— WCITOJIB30BaTh BepOaIbHbIE CPECTBA (CPEICTBA JIOTHISCKOM CBS3M) JJIS BBIJICTICHUS CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIUICHHUS,

— WCIIOJIh30BaTh HEBEpOANbHBIE CPEACTBA WM HAIJISAHBIE MaTepHUalibl, MOATOTOBJICHHBIE/
OTOOpaHHBIE MO PYKOBOJACTBOM YUUTEIIS;

— JIeJIaTh OLIEHOYHBIN BBIBOJ O JOCTMIKEHHMM LM KOMMYHHMKAIIMU HETMOCPEICTBEHHO IOCIE
3aBEPIICHUS] KOMMYHHUKATUBHOTO KOHTaKTa U 00OCHOBBIBATH €TO.

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

OOVYYaIOIUHACST CMOKET:




— L[EJICHANIPaBICHHO MCKaThb W HCIIOJIb30BaTh MH(OPMAIMOHHBIE PECYpChbl, HEOOXOIUMBIEC IS
pelieHns yueOHbIX U MPaKTUYeCKuX 3a/1ady, ¢ nomorbio cpeacts UKT;
— BBIOMpATh, CTPOUTh M HCIIOJIB30BATh AJCKBATHYIO HH(MOPMAIMOHHYIO MOJENb JUIS Iepenadu
CBOMX MBICIIEH CPEACTBAMU €CTECTBEHHBIX U (POPMAIBHBIX S3bIKOB B COOTBETCTBUU C YCIOBHSIMH
KOMMYHUKAaIUK;
— BBIICTISITh MH(DOPMALIMOHHBIA acleKT 3aJadd, ONEpUpOBaTh JAaHHBIMHU, HCIOJB30BaTh MOJEIb
pellIeHus 3a/1a4y;
— UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUHU (BKJIIOYash BHIOOp aJeKBaTHBIX 3ajlau€ HHCTPY-
MEHTQJIBHBIX TMPOTPAMMHO-AMNIAPATHBIX CPEJICTB W CEPBHCOB) ISl pElIeHUS WHGOPMAIMOHHBIX H
KOMMYHHKAITMOHHBIX Y4eOHBIX 3a/lad, B TOM YHCIIE: BBIYHCICHUE, HAIMCAHWE IHCEM, COYMHEHUH,
JOKJIaJI0B, pedepaToB, CO3JaHUE MPE3CHTALUN U Jp.;
— UCIIOJIb30BaTh MHPOPMAITUIO C YIETOM ITHICCKUX U TIPABOBBIX HOPM;
— co3llaBaTh MH(OPMALMOHHBIE PECYPChl PAa3HOTO THIA M JUIS Pa3HBIX ayIUTOPUH, COONIIOIATH
MH(OPMALIMOHHYIO TUTHEHY U TIpaBHiia HHPOPMAITMOHHOHN 0€30MacHOCTH.

[To uroram 3aHsATHH OpraHU30BaHa JEMOHCTpAIUs YCIEIIHOCTH OCBOEHUS JaHHOIO Kypca

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

2. ConepxaHue Kypca BHEYPOUYHOUH /JeATEJLHOCTH ¢ yKa3aHueM (opM OpraHu3aniid U BHIOB
NesiTeIbHOCTH
MecTto y4eOHOro npeamera B y4eOHOM ILJIAHE.

PabGouass mporpamMMa BHEYpPOYHOW [EATENBHOCTH MO0 ¢u3uke «3aHuUMarenbHas (usnKa»
paccunTtaHa Ha 34 yaca 3a yueOHBIN roj, | dac/Henento, MPOAOKUTENBHOCTh 3aHATH: 40 MUHYT.
Teoperuueckux 3ansaTtuit: 17 dvacoB, yto coctaBiser 50 %, mpaktuueckux 3aHATUH: 17 yacoB, 4TO

cocrasirstet 50 %.



3. TeMmaTu4eckoe MJIAHUPOBAHUE

Ne HanmenoBanue pa3nenoB u | Komamuect Conep:xanue Kypca XapakTepuCcTHKA ®DopMBbI OpraHu3anun OcHoBHbIE
TeMm BO OCHOBHBIX BH/IOB AesITeTbHOCTH HANPaBJICHUsI
4acoB NeATeTLHOCTH o0yvamuxcs BOCIIUTATEJIbHOM

AesITeTbHOCTH
g
z |
s | 3
2| £

Paznen |. «BBenenune. U3smepenue ¢pusnyeckux Besnuun. Mcropusi MeTpuyeckoii cucrembl Mep» (5 yacos)
1.1 | Beenenue. MucTpyKTa) 1o 1 - [To3HaKOMUTBCS C HEMSIMA U | Y4YEHHK J0JIKEH 3HATh: ®poHTanbHas, DapHas, dopMHpOBaHUE
TeXHHKE 0€30MacHOCTH. Ha3Ha4YeHHEM JJa0OpaTOpuy, | MpaBUIIa TEXHUKH TpYIIOBast: TNIAHUPOBAHHE KYJIBTYPHI 3710POBBS H
o0opynoBaHueM paboyero 0€30MacHOCTH B (PU3UUECKON | CBOCH ACSITEIBHOCTH, aHAINU3 | 3MOIMOHAIBHOTO
Mecta. OOCyIUTh nmabopaTopuu. 1 OIIEHKa TOJTyYSHHBIX Onarormomydust
3HAYUMOCTE (PU3UIECKUX YMmeTh: 00pamarscs ¢ pE3yIBTaTOB.
3HaHUI B IOBCEIHEBHOMN pOCTEUIIUM
KHU3HH YETOBEKa, UMETh 00opyaoBaHHEM
MpeICTaBIeHuEe 00 OCHOBHOM
METOJIe HAYKH —
9KCIIEPUMEHTE. 3HATH BUJIBI
11ab0PaTOPHOTO
000pyIOBaHHS LIS
BBITTOJIHCHU A ITPAKTUUCCKUX
pabot no guzuke

1.2 | Bepuiok, JIOKOTb U Ipyrue 1 - [Monsitue o pusnyeckoi Yuenux oonorcen snamo: WnnusunyanbHasd v LleHHOCTH Hay4YHOTO
enunuIBL. OTKY/A TOILI0 BEIMYMHE. MeXyHapoiHas | OCHOBHBIC ONPECIICHUS rpynmoBas padora HO3HAHUS
BBIpaskeHne «Meputhb Ha CHCTEMA €/IMHAL. ¢uznueckux BennunH, CU, o0y4aromuxcs,

CBOIf apInHy. PhluaHble [Ipocreiiue NpeJCTaBIIeHN e 00 IJIAHUPOBAHHE U

BEChI. H3MEpUTENLHBIE TPHOOPHI. yCTpOICTBE MaTepuu. pOBeEeHHE
Yuenux oonorcen HCCIIEIOBATENBCKOTO
ymemb: U3MEpeHHe 9KCIIEPUMEHTA,
(bU3MYECKUX BEITHMYHH C CaMOCTOSITENILHBII cO0p
Y4ETOM a0CONMIOTHON JaHHBIX JUIS PEILCHUS
norpemHocTy. V3mepenue NpPaKTHYECKUX 33/1a4, aHAIU3
JJINHBI. I/ISMepeHI/Ie 1 OLICHKA IMOJIYYCHHBIX
TeMIIepaTyphl. pE3yJIbTATOB.

1.3 | Jlabopartopnas padota Ne 1. - 1 [IpaBuna nois3oBaHuA Ymems: uamepsaTs nnunHy WnnuBuayansHas paboTta CaMOCTOSATENBHOCTD B
«M3mepenne nauHbl, 00beMa U JIMHEHKOH, I3MEPUTETBHBIM | TIPH TIOMOIIY JIMHEHKH, o0ydaromuxcs, IpHOOPETEHNN HOBBIX
TEMITEPaTyphI TEJIa WIHHAPOM (MEH3YPKOH) U 00BEM )KHIKOCTH B COCY/Ie TUIAHUPOBAHUE U 3HAHUI U TpaKTHYe-

TEPMOMETPOM. 3aIuCh [IPU TIOMOIIH MEH3YPKH, NpOBEICHHE CKUX YMEHHHI
pe3ysibTaTa H3MepeHuil. TeMIIepaTypy TeJsa Ipu HCCIIEZIOBATEIECKOTO




Onpenenenre NOrpeHoCcTH
MN3MEpEHNH.

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

MOMOILY TEPMOMETPA;
3alUCHIBATh PE3yJbTaT B
BUE TaOIHLBL; GOPMYIUPO-
BaTb BBIBOJ] O BBIIIOJHEHHOM
paboTe 1 aHATM3HUPOBATH

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

MOJyYEHHBIE Pe3yIbTaTh pe3yJIbTaTOB.

1.4 | JecatuyHas MeTpUUecKas - Lena neneHust mKambl Yuenux oonocen snamo: @poHTaNbHAs, APHAs, Ananranus
cucremMa Mep. Beruucienue B an/I60pa. Haxoxnenne OCHOBHBIC OIIPCACIICHUA rpynrnoBasd: njJIaHupOBaHUC 06yqa101ueroca K
Pa3IMYHBIX CHCTEMAX Mep. HOTPEIIHOCTH U3MEPEHHSL. ¢usnueckux Benuuul, CU, CBOEH JIeATEIbHOCTH, AaHAIN3 | U3MEHSIOIIMCS
CH-cucrema CoBpeMeHHbIE TEXHUUECKHE | MPEICTaBlIeHUE 00 Y OLIEHKA MOJTyYEHHBIX YCIIOBHSIM COLIMATILHON U
MHTEPHAIMOHATEHAS. 1 OBITOBBIE TPUOOPHI YCTpOICTBE MaTepuHu. pe3yJIbTaTOB. MIPUPOJTHOM Cpeibl

Yyenux oonorcen

yMemb: U3MEPEHNE
(U3NUECKUX BETUYMH C
y4eTOM a0COTFOTHON
norpeurHocty. 3mMepenue
JuHbl. 3MepeHne
TeMIIepaTyphl.

1.5 | JIaboparopHas pabota Ne 2 1 [IpaBusna nonp3oBaHUA Yuenux oonocen 3namo: WnnuBupyansHas pabota CaMOCTOSATENBHOCTD B
«I/I3MepeHHe IJIOINA U JHA J]I/IHCI‘/'IKOI‘/'I, HU3MCPUTCIIbHBIM OCHOBHBIC OIIPECACTICHUA 06yqa10mnxc;1, HpI/IO6peTeHPII/I HOBBIX
YafHOTO CTaKaHa, HUIMHIPOM (MEH3YPKOH). ¢uznueckux Benuuul, CU, IUTAHUPOBAHUE U 3HAaHUH U IpaKTHYe-
n3Mepenue oGbema 50 3anuch pesynbrata NpE/ICTaBIICHHE 00 MIpOBE/ICHUE CKHUX YMEHHH
TOPOIINH, OTpe/eseH e n3Mepenuid. OnpenencHue YCTpOICTBE MaTepHH. HCCIIEZIOBATEIHCKOTO

LIEHBI JIeJIeHHsI Ipubopa. Yuenux oonorcen JKCIIEPUMEHTA,

L[EHBI JIeIeHUs Tprbopar» yMenb: U3MEPEHNE CaMOCTOSTENbHBII cOOp
(U3NYECKUX BEIUYMH C JTAHHBIX I PEeIICHHS
YUETOM a0COMIOTHON MIPAKTHYECKUX 3aJ1a4, aHaIu3
norpemHocty. M3mepenue 1 OLICHKA MOJTY4YEeHHBIX
wiomaau. smepenue pe3yIIbTATOB.
o0bema.
Pazgen |l «IlepBoHayalibHbIe CBe/IeHHsI 0 CTPOEHMH BellecTBa» (7 4acoB)
2.1 | IlpencraBneHust IPEBHUX - CdopmupoBath Yuenux oonrcen @dpoHTaNIbHAas, apHas, [Tatpuornueckoe
MIPEJICTaBIEHUE O 3Hamb. pa3nuyaTh KATErOPUU | TPYNIOBasi: INIAHUPOBAHUE BOCIIUTAaHUE

YYEHBIX O MPUPOJIC
BemiectBa. M.B.
JIoMOHOCOB.

MOJICKYJIIPHOM CTPOCHHH
BEILECTBA, ABIXKCHUU, O
B3aUMOJICUCTBHH MOJIEKYJI, O
3aBHCHMOCTH CKOPOCTH
JIBIKEHUS MOJIEKYJ OT
TEeMIIEpaTyphl, O TOM, 4TO
B3aUMO/ICHCTBUE MOJIEKYJI
OMpENEISET COCTOSTHUE
Bemectra. [lokaszars

SIBJICHHUI, OCHOBHBIC
onpezaeneHus PU3NIECKUX
TepMuHOB. OTINYHS B
CTPOCHHH TEJ PA3HBIX
arperaTHhIX COCTOSTHUN
Yuenux oonoicen

ymemsp. TIEPEBOTUTD
enuHuIel u3mepenus B CU.
N3mepenne pazMepoB Mallbix

CBOEH JIEATENLHOCTH, aHAIN3
Y OIIEHKA MOyYEHHBIX
pe3yJIbTaTOB.




MO3HABAEMOCTh IIPUPOJIHI,
MOTYIIIECTBO yMa YeJIOBEKa B
MTO3HAHUH TIPUPOIBL.

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

2.2 | Jlaboparopnast pabota Ne 3 IIpaBuna nonbp3oBaHus Yuenux oonorcen snamo: WnpuBunyansHas pabota CaMOCTOSTENBHOCTD B
«YMeHbIIeHne 00beMa Py MU3MEPUTEIBHBIM HUIHHAPOM | OCHOBHBIEC OTPEICIICHHSI oOyJaronmxcs, nproOpeTeHNH HOBBIX
CMEIIMBAHUK BOJIbI U (MEH3YpKOIi), CIIUPTOBKOM. ¢usnueckux BennunH, CU, IUIAaHUPOBAHUE U 3HAHUM U NPAKTUYECKUX
CIIUPTA, PACILIUPEHUE 3anuce pesy:bTara NpeCTaBICHNE 00 MIpOBEICHUE YMEHUH
TBEP/IBIX TeJI TIPH n3Mepenuii. OnpenencHue YCTPOHCTBE MaTEePHH. HCCIIE0BATEIBCKOTO
HATPEBAHHH, PACIITHDCHHE LICHBI JIeJIeHHsI Ipubopa. Yuenux oonorcen OKCIIEPUMEHTa,

. yMemb: U3MEPEHNE CaMOCTOSITETbHBIN cO0p
KUIKOCTEN IIpU
(bu3nUecKuX BEIUYMH C JAaHHBIX JUIS PELICHUS
HarpeBaHuiD YUETOM a0CONMIOTHON NPaKTUYECKUX 3a/1a4, aHaJIN3
norpenrHocty. M3mepenue Y OIICHKA MOTyYeHHBIX
obnpema. pe3yJIbTaTOB.

2.3 | AcTopust OTKpBITUSA Cdopmuposatb Yuenux ooncen ®poHTanbHas, NapHas, OcTeTHyecKoe
OpPOYHOBCKOTO JBUKEHHS. MIpeJICTaBIEeHUE O 3HAMb: PA3NNYATh KATETOPUH | TPYMIOBAs: TUIAHUPOBAHUE BOCIIUTaHUE
W3yuenne u 00bICHEHHE OpOYHOBCKOM JBHMKCHUH. SIBJICHUI, OCHOBHBIE CBOEH IeATEIbHOCTH, AaHAIIN3
6POYHOBCKOTO ABHIKEHHSL. IToka3aTk M03HaBaEMOCTb omnpeneneHust GU3NIECKUX 1 OLICHKA MOJyIEHHBIX

NPUPOABI, MOTYILECTBO YMa | TepMHUHOB. OT/IN4YuS B pe3yIbTATOB.
YeJI0BEeKa B IIO3HAHUU CTPOEHUH TeJI PA3HBIX
NPUPOABI. arperaTHbIX COCTOSIHUI
Yuenux ooncen
yMemb: TIEPEBOTUTH
enuHuLbl u3mepenust B CU.
N3sMmepeHune pa3MepoB MajbixX
tes. OOBSICHSTH BCe
¢buznuecKue sSBICHUS,
CBSI3aHHBIE CO CTPOCHUEM
TeJ Ha IpuMepe
OpOYHOBCKOTO JIBUXKCHUS
2.4 | JlabopaTopHas pabota Ne 4 MopenupoBaHue Yuenux oonocen snamo: WupusunyansHast paborta CaMOoCTOSITENIEHOCTD B

«Moaens XaOTUIECKOT 0
JBUKCHHSI MOJIEKYT U
OpOYHOBCKOTO JBHKEHUS

Xa0THYCCKOI'O ABUKXCHUA
MOJIEKYJI 1 OPOYHOBCKOTO
JOBUXCHUS.

OCHOBHBIE ONPEIACICHHS
(U3NYECKUX TEPMUHOB.
OTIUYKS B CTPOCHUU TEJ
PasHBIX arperaTHbIX
COCTOSIHUIM

Yuenux donorcen

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

0o0yJaronmxcs,
IJIAaHUPOBAHUE U
IIPOBEJICHUE
HCCIIEI0BATEIHCKOTO
JKCIIEPUMEHTA,
CaMOCTOSITEIbHBIN COOp
JAHHBIX JUIS PEIICHUS
MIPaKTUYECKUX 3a]1a4, aHAITU3
1 OICHKA MOJTYYEeHHBIX
pE3yIIbTATOB.

nproOpeTeHNH HOBBIX
3HAHUH U IPAKTHIECKUX
YMEHUH




TEJN Ha IPUMepe
OpOYHOBCKOTO JIBHXKCHUS

2.5 | Inddyszus. Juddysns B Cdopmuposatb Vuenux oonorcen ®poHTanbHas1, HapHasi, Anarrranust
6e3omacuocT. Kak IPE/ICTaBICHHE O 3HAMb: OCHOBHBIC TPYNIIOBAs: ITAHUPOBAHNE o0yuarorerocs K
H3MEPHTbh MOJICKYILY. MOJIEKYJISIPHOM CTPOCHHUHU ornpeneneHus GU3HIECKUX CBOCH JEATEIbHOCTH, QHAIM3 | U3MEHAIOIUMCS

BEII[ECTBA. TepMUHOB. OTIHYHS B 1 OIICHKA MOJTYYCHHBIX YCIOBHSIM COIIMAIBHOM 1
CTPOCHHUH TeJl pa3HbIX pEe3yJIbTaTOB. TPUPOJTHOM Cpeibl
arperaTHbIX COCTOSIHUI
Yuenux oonowcen ymema:

OOBsCHATD Bce (hpu3nvecKue
SIBJICHHS, CBS3aHHBIE CO
CTPOCHHEM TelL.

2.6 | JlabopaTtopHas pabora Ne 5 ChopmupoBath Vuenux doncen WuausuayanbHas pabora CaMOCTOSATENBHOCTD B
«Iudpdysus razos u IpeCTaBICHHE O 3HAMb. OCHOBHBIE o0y4aroImuxcs, NPUOOPETEHUH HOBBIX
KUIKOCTEM, CLETIEHUE MOJICKYJISIPHOM CTPOCHHHU orpeneneHus HU3HIECKUX IUITAHUPOBAHUE U 3HaHUH U IPAKTUYECKUX
CBUHLOBBIX LATMHIPOBY BEILIECTBA, O 3aBUCUMOCTHU TepMuHOB. OTIINYNS B MIPOBEJICHUE yMeHHI

CKOPOCTH JIBHIKCHUS CTPOCHHH TeJl Pa3HBIX VICCJIEIOBATENILCKOTO

MOJIEKYJI OT TEMIEPATYpPhl, O | arperaTHBIX COCTOSTHHI IKCIIEPUMEHTA,

TOM, YTO B3aUMOJCICTBUE Yyenux oonorcen CaMOCTOSITETBHBIN cOOp

MOJICKYJI OTIPEEISeT ymemb: OOBACHATH BCE JIAHHBIX JUTS PEIICHUS

COCTOSIHUE BEILIECTBA. bu3ndeckue BICHNUS, MPAaKTHYECKUX 3a]1a4, aHAIN3
CBSI3aHHBIE CO CTPOCHUEM 1 OIIEHKA MOJTYYeHHBIX
TeJl. pe3yJIbTaToB.

2.7 | Ypok- urpa «I[1oHSTE, 4TOOBI Cdopmuposatb Yuenux oonorcen ®poHTankHast, napHas, LlenHOCTH HayYHOTO
y3HaTh» 1o Teme «CTpoeHue Ipe/ICTaBICHUE O 3HAMb: PA3NNYATh KATErOPHH | TPYIIIOBas: IUTAHUPOBAHUE MO3HAHUS
BEIIECTBAY. MOJIEKYJISIPHOM CTPOSHHUU SIBJICHHIA, OCHOBHBIE CBOECH JeATEITBHOCTH,

BEILIECTBA, JIBWKEHHH, O ornpeaeaeHuss GPU3HIECKUX CPaBHHBAIOT ITOJyYCHHbIC
BSHHMOﬂeﬁCTBHH MOJICKYI, O TECPMUHOB. OTnuunst B PE3YIbTATHI C OXKUJIACMBIMU,
3aBUCUMOCTH CKOPOCTH CTPOCHHUH TeJl Pa3HbIX aHaJIM3 M OILICHKA
JABWKCHUA MOJICKYJII OT arperaTHbIX COCTOSTHUM IMMOJTYYCHHBIX PE3YyJILTATOB.
TeMIIEpaTyphbl, O TOM, 4TO Vuenux oondcen

B3aMMOJICHCTBHE MOJICKYJI yMemb: IEPEBOIUTh

OIIPEIEIAET COCTOSTHUE eauHuLbl n3mepenus B CH.

Bemectna. [lokasars H3mepenue pazMepoB MabIx

II03HAaBAEMOCTb IIPUPOJIBI, Ten. OOBACHATH BCE

MOTYIIIECTBO YMa YeJIOBeKa B | (pu3HUecKHe SIBJICHUS,

TIO3HAHUH TPUPOJIBI. CBSI3aHHBIC CO CTPOCHUEM
Tell.

Paznen Il «/IBu:kenue u cuiibl» (8 yacoB)

3.1 | Kak ObICTpO MBI JBHIKEMCS. CdopMupoBaTh YeTKHE Yuenux oonsicen snamo: Bce | OpOHTaNbHAS, TPYIIIOBAS: Ananrarus
I'po3a CTapUHHBIX HPE/ICTABICHUS O OCHOBHbIC (hU3HUCCKHE IUTAHUPOBAHUE CBOCH o0yyarorerocs K

MEXaHUYECKOM JIBIDKCHUH, OIIpe/IeIICHHS SIBIICHUH B JeATEIILHOCTH, aHAJIN3 U U3MEHSIOIMCS

Kpenocrel (KaTanyibTa).

€ro XapakTepUCTHKAX,
MPUYHHAX €TO

JTOMH IJIaBe.

OLIEHKA I0JIyYEHHBIX
pe3yJIbTaTOB.

YCJIOBHSIM COLUATBHON 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.

3.2 | JJabopatopHas pabora Ne 6 CdopmupoBats geTkue Yuenux oonocen sname: Bce | UnnuBuayanbHas pabota CaMOCTOSATENFHOCTD B
«OTHOCHUTEIBLHOCTD TTOKOS U NPE/ICTAaBIICHUS O OCHOBHBIC (PH3HYECKUEC o0y4aromuxcs, NPUOOPETEHUU HOBBIX
JIBHKSHHS, IPSIMOJIMHEIHOE MEXaHUYECKOM JIBIKCHUH, ompeIere s SIBJICHUI B IUITAHUPOBAHUE U 3HaHI/H71V Y MIPAKTHYECKUX
1 KPHBOJHMHEHHOE €ro XapaKkTepUCTHKAX ITOI TJ1aBe. HPOBE/ICHHE yMEHHI
JBIKEHIE Vuenux ooncen YICCJIEIOBATEIILCKOTO

ymemy: VI3ydenune IKCTIEPUMECHTA,
3aBUCUMOCTH ITyTH OT CaMOCTOSTENbHBIN cOOp
BPEMEHH IPU JIAHHBIX JUTS PEIICHUS
OPSMOJIMHEHHOM HPaKTUYECKUX 33]1a4, aHAITU3
PaBHOMEPHOM JIBHKCHHH. ¥ OLICHKA MOJTyYCHHBIX
H3mepenue CKopocTH. pE3yIIBTaTOB.

3.3 | Tpenue B npupoae u c(OpMHUPOBATH YETKHE Vuenux oondicen ®poHTankHas, rPYyIIOBAs: AnanTanys

TEXHHKE. NpPE/ICTaBIICHUS O 3HAMb: YMETh IPOBOAUTD IUITAHUPOBAHHUE CBOCH o0ydarorerocs K

MEXaHUYECKOM JIBIKCHUH, BBIYHCIICHHS CUJIBL. 3HATH JIeSTeIIbHOCTH, QaHAJIN3 U MU3MEHSIOIIUMCS
NPUYUHAX €TO BCE OCHOBHBIEC (DPH3HUYECKUE OLICHKA TTOJTyYEeHHBIX YCIIOBHSM COLMAIIBHOM
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:
MEXaHU3AIMH TPOU3BOJICTBA | MCCIICIOBATH CHJIbI TPECHHS.
B [TOBBIIIICHUH
POU3BOIUTEIILHOCTH TPY/IA,
YIYYLICHUH )KU3HH
YeJI0BeKa.

3.4 | JlabopaTopHas pabota Ne 7 HccremoBarh 3aBUCHMOCTb Vuenuxk donoicen WuausuayanbHas pabora CaMOCTOSITEIBHOCTD B

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

CHUJIBI TPEHUA CKOJIBXXCHUA OT
CHUJIBI HOPMAJIBHOT'O
JaBJICHUSA.

3Hamb. YMETh MIPOBOJINUTH
BBIUMCJICHUS CHJIbI. 3HATh
BCE OCHOBHBIE (PU3NIECKIIE
oTIpesIcTICHUS SIBIICHUH B
aToi rnase. OCHOBHI
M300paKeHUS CUIIBI
rpauvecKku.

0o0yJaronmxcs,
IIJTAaHUPOBAHUE U
MIPOBEICHHUE
HCCIIEeIOBATEIILCKOTO
JKCIICPUMEHTA,
CaMOCTOSITETBHBIN COOp
JAHHBIX JUTS PEIICHUS
MIPaKTUYECKUX 3a]1a4, aHATU3

nproOpeTeHNN HOBBIX
3HAHWM U NPAKTUYECKUX
YMEHUH




Yuenux oonorcen

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

Y OLIEHKA MOJTyYEHHBIX
pe3yJIbTaTOB.

3.5 | CKOIBKO BECHT TEJI0, KOraa CdopMupoBaTh YeTKHE Yuenux donoicen ®dpoHTaIbHAs, TApHAs, [Tatpuotnueckoe
oHo nagaet? K.D. MIPEJICTABJICHUS O BECE TeNa. | 3HAMb: YMETh MPOBOAUTH TPYNIIOBasi: TUIAHUPOBAHHUE BOCTIITaHWE
L{HOKOBCKHit ITokxazaTe OOBEKTHBHOCTH BBIUMCIICHHA Beca. 3HATh BCE | CBOEH AESTeTHbHOCTH, aHAIN3

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

9TOM riaBe. OCHOBBI

M300pakeHHs Beca

rpaduyaecku.

Yyenux oonorcen

ymemy: VI3mepeHue Macchl

TeJa Ha PhIYaXKHBIX BECaxX.

Wzmepenne oobema

TBepaoro tena. Mamepenue

TUIOTHOCTH TBEPJOTO TeJa.

UccnenoBanue 3aBUCUMOCTH

CHUJTBI YIIPYTOCTH OT

YIAJIUHEHUS IPYKUHEI.

N3MepeHune xecTKoCTH

MIPYKHUHEI.

3.6 | JJaGopaTopHas pabora Ne 8 c(hopMHPOBATH YETKHE VUEHUK OONNHCEH WunuBunyansHas padora CaMOCTOSITENILHOCTD B
«[ToHsITHE O CHIIE TSKECTH, MpEeJICTaBJICHUS O CHIIaX; 3HAMb: YMETH IPOBOJUTH oOyyaromuxcs, nproOpeTeHNH HOBBIX
TIOHSTHE O CHIIE YIPYTOCTH, CJIO’KEHHE CHII, BBIYUCIICHUS BECA, CHUJIBI. TUTAHUPOBAHHUE U 3HAHUH U TIPAKTHIECKUX
BECE Tea M HEBECOMOCTI HaTpaBJIEHHBIX 110 OJHOMN 3HaTh BCE OCHOBHBIE IIpOBEJICHIE YMCHHI

MIPSIMOM. (bu3nyuecKue onpeeeHus HCCIIEIOBATEILCKOTO
SIBJICHUM B 3TOM I1aBe. JKCIIEpUMEHTA,
OCHOBBI H300paKEHUS CUJIBI | CAMOCTOSITENILHBIN cOOp
U Beca rpaduyecky. JAHHBIX JUIS pEIICHUSI
Yyenux oonoicen MPAaKTUYECKUX 3a/1a4, aHAJIN3
yMemb: CKIAJIbIBATH CUJIBI, 1 OLICHKA MOJTY4YEeHHBIX
HarnpaBJIeHHBIE 110 OTHON pe3yIbTATOB.
IpsAMOiL
3.7 | HeBecomocTts. Boixon B CdopmupoBath Yuenux oonocen sname: Bce | @poHTaNbHAS, TAPHAS, [NaTpuoTtnueckoe
OCHOBHBIC (1)I/I3I/I‘-IGCKI/IC TpyrmoBasia: IJIaHUPOBAHUEC BOCIIMTAHHEC

OTKPBITBIN KOCMOC

MPEJICTABICHUE O
HEBECOMOCTH, KOCMHUYECKOI
MPOMBIIICHHOCTH

OIpesIeICHUs ABJICHUN B
9TO# r1aBe. OCHOBEI
M300paKCHUS CUITBI U Beca
rpauvecKku.

Yuenux donorcen

ymems: OnpenencHue

CBOCH JEATEIHLHOCTH, aHATIN3
1 OTICHKA TIOJTyYCHHBIX
pe3yabTaTOB.




LCHTpPA TAKECTHU IUIOCKOH
IJIaCTUHBI.

3.8 | Ypok- urpa «Mup CdopMupoBaTh YeTKHE Yuenux donorcen ®poHTaIbHAs, MTapHAas, LleHHOCTH HAYIHOTO
JIBIDKECHUI T10 TEME MPEJICTABICHUS O 3HAMb: YMETh TIPOBOJIUTH IPYIIOBasi: TNIAHUPOBAHKE MTO3HAHUS
«]JIBHKCHHE ¥ CUIIBI. MEXaHHUYECKOM JIBUKCHUH, BBIYUCIICHHS BECa, CHJIBI. CBOCH JIeATETHHOCTH,

€ro XapaKTepUCTHKAX, 3HaTh Bce OCHOBHBIE CPaBHHBAIOT MOJyYCHHBIC
MPUYHHAX €TO busnyuecKue onpeeneHus PE3yIBTATHI C OXKUIAEMBIMH,
BBI3LIBAIOIIUX(B3aUMO/ICICTB | SBJICHHIA B 3TOH IIaBe. aHaJIU3 U OLICHKA
un). [lokazath OCHOBBI N300paKEHUS CUJIBI | TIOJYYCHHBIX PE3YJIbTAaTOB.
00BEKTUBHOCTh U Beca rpaduyecku.
MPOSIBIICHUSI 3aKOHOB GU3UKHU | Yuenux oonorcen
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
TUTOTHOCTH TBEPJIOTO 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.
Pa3znen 1V «/laBieHue kuakocreii u ra3oB» (7 4acoB)
4.1 | 3akoH ITackans. OO0BsacHUTH 3aKoH Ilackans, Yuenux oonoicen OpoHTanbHas, MapHas, HennocTtu Hay4Horo

CooOmrarommecs cocy sl

peliaTth 3a7auu ¢
MIPUMEHEHUEM U3Y4YECHHBIX
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.

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

IIO3HAHUA




4.2

Jlaboparopnast pabota Ne 9
«PaBHOBecHe KHUIKOCTH B
COOOMIAIOIIUXCS COCyaax,
YCTPOMCTBO U JICUCTBUE
¢doHTaHa, ACWCTBUE TUBEpa U
MTUTIETKH»

AKCIIEPUMEHTAIBHO
OTIpeIeTTUTh PaBHOBECHE
KUIKOCTH B COOOTIIAIOIIIUXCS
cocyaax, 00ObSICHUTh
YCTPOMCTBO U IPUHLUIT
nerictBus (pOHTaHA, IMBEpA U
MUTICTKU

Yyenux oonoicen

3Hamy. NEHCTBUE MHOTHUX
MIPUPOIHBIX U
HCKYCCTBEHHBIX YCTPOHUCTB
0 IEMOHCTPALIUY TaBJICHUS.
Yuenux donoicen

ymemsb: I3mepeHue
JIaBJICHUs TBEPAOIO Teja Ha
onopy. U3smepenue
BBITAIKUBAIOIICH CHIIBI,
JICVCTBYIOLLEH Ha
MOTPYKEHHOE B )KUIKOCTh
TeJo.

WupuBunyansHas padora
o0yJaronmxcs,
IUTAHUPOBAHUE U
MIPOBEJICHUE
HCCIIEI0BATEIHCKOTO
JKCIIEpPUMCHTA,
CaMOCTOSITEIbHBIN COOp
JAHHBIX JUIS PEIICHUS
MPAKTUYECKUX 3aJ[ad, aHAITN3
Y OIICHKA MOTYYEeHHBIX
pe3yIbTATOB.

CaMOCTOSITENBHOCTD B
MPHOOPETCHUH HOBBIX
3HAHUW U MPAKTUYECKUX
yMEHUHI

4.3 | AtmocepHOe naBieHne cgpopmupoeams OCHOBHbIE Yuenux oonorcen ®poHTaNmBHAS, TPYIIOBA: AnanTanus
3emin. Bosayx paboraer. (u3MYECKHUE SBJICHUS U UX 3Hamb: OCHOBBI IJIAHUPOBAaHKUE CBOEH 00yJaromerocs K
MccrenoBaHns MOPCKHX MIpU3HAKH, PU3NIecKre ¢akxTopoB atmMmochepHOTO JeSTeNIbHOCTH, aHAJIN3 U M3MEHSIOIUMCS 5
IIyGHH. BEJIMYMHBI U X CIIUHUIIBI SIBIICHUSI. OIIEHKA MTOTyYEeHHBIX YCIOBHSAM COLMANLHOMN 1

Yyenux oonorcen pe3yIbTaToB. MIPUPOJTHOM CPeIbI
ymemsb: I3mepeHue

BBITAJIKUBAIOIICH CHUJIBI,

JICVCTBYIOLIEN Ha

MOTPYKEHHOE B KUIKOCTh

Tes0. BrIsAicHEHHE yciioBuit

TUTABAHHSA TeJa B )KUAKOCTH.

4.4 | JlaboparopHas padora Ne 10 OKCIIEPUMEHTAIILHO Yuenux donocen WuauBuayanbHas pabora CaMOCTOSITETLHOCTD B
«CraBiuBaHue KECTIHON onpeacisiTh aTMOC(bepHOC sHams.: OTINYUE aBJICHUS B O6y‘{aIOHII/IXC$I, Hpn06peTeHI/n/1 HOBBIX
GaHKH CHIIOH aTMOC(EpPHOTO JTaBJIeHHUE, OOBSICHATD TBEPBIX U XKUIKUX, [JTAHUPOBAHUE U 3HAHUH U MIPAKTHIECKUX
JIBIICHHS, YCTPOICTBO 1 yCTupoﬁCTBo Y TIPUHITUTT ra3000pa3HbIX BEIIECTBAX. MIPOBE/ICHHE YMCHHI
TIeHCTRHE MAHOMETPOB JICHCTBUS MaHOMETpPa OCHOBBI UCCIIC/IOBATEIBCKOTO
KIIKOCTHOTO 1 JKUAKOCTHOTO U (hakTOpoB aTMOCHEPHOTO OKCHEPHMEHTa,

METaJJTINYECKOT0 SIBIICHUSI. CaMOCTOSITEeIbHBIN COOp
MCTAJLTHHCCKOTO» Yuenux oonrcen JAHHBIX JUIS PELICHUS
ymems. VIzamepenune MIPAKTUYECKUX 3a/1a4, aHAJIN3
JJABIIEHUs TBEPAOrO TeNNa HA | M OLCHKA ITOJyIEeHHbBIX
onopy. U3smepenue pe3yabTaTOB.
BBITAJIKUBAIOIICH CHJIBI,
JIeUCTBYIOIIEH HA
MOTPYKEHHOE B KUIKOCTh
TEJIO.
4.5 | ApxuMenoBa CUiIa U KUTHI. cchopmynuposame yCIOBUS Yuenux donorcen ®dpoHTaIbHAs, TApHAs, LleHHOCTH HAYIHOTO

ApxuMen o TUIaBaHHUH TeJl.

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

sHams. OTINYUE NAaBICHUS B
TBEPJABIX U XKUIKUX,
razo00pa3HbIX BEIIECTBAX.
Yyenux oonoicen

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

IIO3HAHUA




ymems. BrisicHeHHe
YCIIOBHI IIJIaBaHUS TeIa B
JKUIKOCTH.

4.6 | JlaboparopHas pabora Ne 11 9KCIEPUMEHTAIBLHO Vuenux donorcen WNuauBuayanbHas paborta CaMOCTOSITETBHOCTD B
«/leMoHcTpamus necTBus MOATBEPIUTH 3Hamy: JIeficTBUE MHOTUX oOyJaronmxcs, pUOOPETEHNH HOBBIX
apXMMEI0BOH CHITBI, BBITANIKHBAIOLIYIO CHITY IPUPOAHBIX U IUTAHUPOBAHUE U 3HAHUH U MIPAKTHIECKUX
ILIaBaHUe KapTO(e HHbI YCIIOBHS TIJIAaBaHUS TETl B UCKYCCTBEHHBIX YCTPOHCTB IPOBEJICHUE yMeHU i
BHYTPH PacTBOpa cOJIH, HKHAKOCTH, H3YTHTD 10 ICMOHCTpAIIMH JAaBICHUS. | UCCIEI0BATEILCKOIO
YCTPOHCTRO 1 IPHMEHEHHE YCTPOHCTBO U NPHHLIMIL Yuenux oonocen ymema: _ | oxcnepumenta,

JeHCTBUS apeoMeTpa M3mepeHne BBITAIKUBAIOIIEH | caMOCTOSITENBHBIH cOOp
apeoMeTpoB» CHJIBL, ICHCTBYIOIEH Ha JIAHHBIX JUIsl PEIICHUS
MOTPY>KEHHOE B )KHUKOCTh NPaKTUYECKUX 33/1a4, aHaJIN3
Teno. BersicHenne yciaoBuid 1 OIIEHKA MOJTYYSHHBIX
IJIaBaHMs TeJa B )KHIKOCTU. | Pe3yJIbTaToOB.

4.7 | Ypok - urpa «Iloiimaii Coopmuposams uemkue Yuenux oonocen ®poHTansHast, napHasi, LlenHOCTH HAyYHOTO

PHIOKY». npeocmasienus o 3Hams: OTIMYKE JABICHUS B | TPYIIOBas: MIIAHUPOBAHKE MO3HAHU
(GU3NYECKUX BETMYMHAX M UX | TBEPABIX M XKHUIKHUX, CBOCH JeATETBHOCTH,
eIMHMIAX, YMETh IPUMEHSTH | Fa3000pa3HbIX BELIECTBAX. CPaBHUBAIOT MOJTY4YEeHHBIC
ocHoBHbIe ostoskernst MKT | [lelicTBue MHOTHX PE3YNIBTATHI C OKHIAEMBIMH,
K OOBSICHEHHIO IaBIICHHS IPUPOAHBIX U aHaJIN3 ¥ OLIEHKA
rasa 3axoHa [lackais, HUCKYCCTBEHHBIX YCTPOUCTB MIOJTYYSHHBIX PE3yJIbTaTOB.
IKCTIEPUMEHTAIILHO 0 IEMOHCTpPAIINH JIaBIICHHSI.

OIIPEACTATh OCHOBEHI

BBITAJIKUBAIOIYIO CHITY ¢axTopoB aTMochepHOro

YCIIOBUS TIJIABAHUS TEN B SIBJICHUSI.

KHUJKOCTH, pelIaTh 3a7a4u ¢ | Yuenuk dondcen

NPUMEHEHUEM M3Y9eHHBIX ymems.: V3mepenue

3aKOHOB U (hopMy1I, JIaBJICHUsI TBEPIOTO TeJla Ha

OOBSICHATH YCTPOUCTBO U onopy. M3smepenune

NPUHLNIT ICHCTBUS BBITAIIKMBAIOLICH CHJIBI,

Gapomerpa- aHepoua, JeHCTBYyOMIeH Ha

MaHOMeTpa, Hacoca, MOTPY>KEHHOE B )KHUIKOCTh

TUAPABIMYECKOrO IIpecca. Telno. BersicHEHHE ycIoBUi
TUTABAHUS TeJa B )KUIAKOCTH.

Paznen V «Pabdora u MomHoCTh. JHeprus» (6 yacos)
5.1 | IIpocThie MEXaHU3MBI. chopmuposams pusnueckue | Yuenux 0onscen 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

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

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

IIO3HAHUA




YCTPOWCTB SIBICHUSMHU
paboTHI, MOIITHOCTH U
SHEPIHH.

Yuenux oonicen

ymembs. BrIsCHEHUE yCIIOBUS
paBHOBECHUS phlyara.

5.2 | JJabopaTopHas pabora Ne 12 9KCHEPUMEHTAIBHO Yuenux oonorcen WnnuBunyansHas paborta CaMOCTOSITENIEHOCTD B
«PaBHOBECHE CUJI HA OIIPEAENATh YCIOBUS 3Hamb: OCHOBBI o0y4aromuxcs, IpUOOPETEHUU HOBBIX
phluare, IpUMEHEHUE 3aKOHA paBHOBeCHs pblyara 00BbACHEHHS] MHOTUX IUIAHUPOBAHUE U 3HAHUH U MIPAKTHIECKUX
PaBHOBECHS pbIdara K YCTPOWCTB SIBICHUAMH MIPOBEJICHUE yMeHHH
610Ky pabOTHI, MOITHOCTH H HCCIIEIOBATEIBECKOTO

JHEPIUU. IKCIIEPUMEHTA,

Yuenux ooncen CaMOCTOSITETIbHBIN cO0p

ymemb: BpIICHEHUE YCIIOBUS | TAHHBIX JUTS PEIICHHS

paBHOBECHS pblYara. MPAaKTHYECKUX 3a]1a4, aHaIN3
1 OLICHKA IMOJTYYCHHBIX
PE3yJIbTATOB.

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

MexaHHKa [BETKA. npedcmasnenuss OOBSICHUTb | 3Hamb: GOPMYIBI IS IpYNIOBasi: MJIAHUPOBAHNE MO3HAHUSA
YCTPOUCTBO U YMETh UCPTUTL | BBIYMUCJICHHUA MOIIHOCTH, CBOCH JCATCIBHOCTH, aHAJIN3
CXEMBI ITPOCTHIX pabOTHI M SHEPTUH TIPU 1 OIIEHKA MTOJTYYSHHBIX
MEXaHU3MOB, PelIaTh 337a4l | MEXaHHYeCKol paboTe Tenma. | pe3yiIbTaToB.
C IPUMCHCHUCM HN3YUYCHHBIX 3HaTh OCHOBEI PaCUYCTHBIX
3aKOHOB ¥ (hopmy, 3a71a4 C TUMH BEIIMYMHAMH.
pacmmpuTh npencraBieHus 0 | OCHOBBI OOBSICHEHHSI MHOTHX
BO3MOXKHOCTH IIPUMEHEHUS YCTPOMCTB SIBJICHUSMHU
IMPOCTBIX MECXaHU3MOB pa6OTbI, MOIITHOCTH U
SHEPTHU.
Yuenux oonorcen
Ymemb: BpIsCHEHHUE YCIIOBUS
paBHOBECHs pblyara.
5.4 | JlabopatopHas pabota Ne 13 CdopmuposaTs yeTKHE Vuenux donicen WnusuayanbHas pabora CaMOCTOSATENBHOCTD B

«[Tepexon moTeHIMATBLHON
SHEPTUU B KUHETHYECKYIO U
oOpaTHO»

MIPEJICTaBJICHUS O
MIpEBpAIEHNN SHEPTUU

3Hamb. HOPMYIIBI IS
BBIYMCIIEHUS SHEPTUU NIPU
MEXaHUYECKOH paboTe Tena.
3HaTh OCHOBBI paCUETHBIX 3aJa4
¢ 3TUMHU BenuuuHaMu. OCHOBBI
0OBSICHEH!SI MHOTHX yCTPOMCTB
SIBJICHUSIMHA DHECPTHU.

Yuenux oonorcen ymemo:
MIPOBOIUTD SKCIIEPHUMEHT I10
onpenaenenuto KIIJ mpu
noabEMe TeJia 10 HAKJIOHHOM
IJIOCKOCTH; 3alIUChIBATh
pe3ynbTaThl U3MEPEHUH B BUIIE

oOyJarommxcs,
IJTAHUPOBAHUE U
MIPOBEICHHE
HCCIEA0BATENBCKOTO
SKCIEPUMEHTA,
CaMOCTOSATETLHBIN cOOp
JaHHBIX I pEeIICHUSA
MIPAKTUYECKUX 3a/1a4, aHAJIN3
Y OIICHKA MOJTyYSHHBIX
pPe3yIBTaTOB.

nproOpeTeHNH HOBBIX
3HAaHUHN U IPAKTHYECKUX
YMEHUHI




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

5.5 | Beunsrii geurarens. ['DC. ChopMupoBath 4eTKOE MIPUBOIUTH IPUMEPBI: dpoHTansHast, mapHas, DKOJIOTHYECKOE
MIpeJICTaBJICHUE TIepexo/1a MIPEBpAIICHNS YHEPTUH U3 TPYNIIOBas: TNIAHUPOBAHHE BOCTIITaHUE
OJIHOT'O BHJIa MEXaHUYECKOW | OHOTO BHJA B APYTOM; CBOEH ESITEIbHOCTH, aHAJIN3
SHepruu B Apyrou. [lepexox | mpumepsl Teln, 00JaJar0UuX | U OLECHKA MOJTy4YEeHHBIX
SHEPTHH OT OJHOTO Teja K OJTHOBPEMEHHO Y KWHETH4Ye- | Pe3yIbTaToB.
Ipyromy. Pemenue 3agau CKOW Y NOTEHLMATIbHOMN
SHEprueil; paboTaTsb ¢
TEKCTOM Y4eOHHUKA
5.6 | JlabopatopHasi pabota Ne 14 Hayuwnts: HaOmoaars, Ymems: cobupats ycranoky | ManuBumyanbaas pabota CaMOCTOATENNbHOCTD B
«JleiicTBUE BOASHOM U3MepATh U 0000111aTh B 10 OTKCAHUIO, IPOBOJIUTH o0yJaronmxcs, MPUOOPETESHUH HOBBIX
TYpOHHBI» mporiecce 5 SKCIEPHMEHT 110 NPOBEPKE | MIAHHPOBAHHE M 3HaHI/II7£ Y TIPaKTHYECKUX
SKCIIEPUMEHTAITBHOM YCIIOBUS IEHCTBUS BOJSHOW | MPOBEICHUE YMEHHH
JIESATSIIbHOCTH; TypOWHBI; 3aIIKCHIBATh HCCIIEI0BATEIILCKOTO
CHUCTEMAaTHU3UPOBATh U pe3ynbTaThl B BUIE TAOJMUIIBI; | SKCIIEPUMEHTA,
000011aTh MOTy9eHHBIC (hopMyITUPOBAThH BHIBOA O CaMOCTOSITETBHBIN cOOp
3HAHUS; IPEICTABIATh BBITIOJTHEHHOW padoTe U pe- | AaHHBIX JJISl peIICHUS
pe3ybTaThl H3MEPEHUH B 3yJbTaTax ¢ y4€ToM MIPAKTHUYECKUX 33/1a4, aHAJIN3
BUJIE TaOIIUIT MOTPEITHOCTH U3MEPEHUS U OLIEHKA MOJTYYCHHBIX
pe3yIIbTaTOB.
Paznen VI 3akmounrensHoe 3ausaTue (1 gac)
6.1 | TloaBemeHre UTOTOB PabOTHI OT BenmnKoro 3a0IyKJIeHUS K | YMEHHEe JeMOHCTPHUPOBATh WnpuBumyansHas padora DcTeTudeckoe
3a rog. lllkonbHas Hay4HO- BEJIMKOMY OTKPBITHIO. MPE3eHTAINH; BBICTYIIATh C oOyJaronmxcs, BOCITUTAHUE
PaKTHYECKasi KOH(PEPEHIS JIOKJIaIaMH; y9aCTBOBAaTh B IUTAHUPOBAHUE U
00CYXIEHIH JIOKJIAJI0B 1 NpOBEJICHHE
Mpe3eHTaNH CBOUX HCCIIeIOBATEIBLCKOTO
OJTHOKJIACCHUKOB IKCIIEpUMEHTA,

CaMOCTOSATETLHBIN cOOp
JAHHBIX AJIS PELICHUS
MPaKTHYECKUX 3a71a4, aHAINA3
U OIICHKA MOJyYE€HHBIX
pe3yNbTaToB.




Coaeprxanue nporpaMmmsl

| Paznen «BBenenne .M3mepenne pusnveckux BeanunH. Mcropust MeTpu4eckoil cucTeMbl Mep»

(3 yaca: TeopeTHyeckue 3aHATHS- 3 Yaca, MPAKTHYECKHE 3aHATHSI- 2 Yaca)

1.1  .Teopus: BBeaenue. MHCTpyKTax M0 TEXHUKE OE€30MIaCHOCTH.

1.2 Teopusa: Bepiok, TOKOTh U Apyrue enuHuibl. OTKyna nouuio Beipaxkenue «MepuTh Ha CBOI apIInHy.
Prruaxxusie Bechl./[pakmuka: VI3MepeHne JJIMHBI CIMYKH, YKa3aTeJIbHOIO Majbla, , yCTPOWCTBO PhIUaXHBIX BECOB U
IIpUEMbI OOPALLEHUS C HUMHU.

1.3.Teopusa: JlecaTuunasi MeTpuueckas cucrtema Mep. Beiuncienue B pa3inuunbix cuctemax mep. CU-cuctema
WHTEpHANMOHANbHAS. [Ipakmuxa: VI3MepeHue IIomaan JHa YalHOTO CTaKaHa., u3MepeHne oobema 50 ropomvH,
OIpeJieJIeHUe LIEHBI AeJICHUs Tpudopa.

Il Pasnen «IlepBoHavajibHbIe CBe/IecHUsSI O CTPOCHHMH BeLeCTBAa»

(7 yacoB: TeopeTHUYECKHUE 3aHATHSA- 3 Yaca, MPAKTHYECKHE 3aHATHS- 4 yaca)

2.1. Teopus: IlpencraBienus IpeBHUX y4eHBIX O mpupoe Bemectsa. M.B.Jlomonocos. Ilpakmuxa:
VYMmeHbl1eHHe 00beMa NPU CMEIIMBAHUY BOJBI M CIIUPTA, PaCIIMPEHUE TBEPAbIX TEJ IIPU HArPEeBaHUU, PACUIUPEHNE
KHUJKOCTEH P HArPEBaHUU.

2.2. Teopus: Victopust OTKpBITUSL OPOYHOBCKOTO JBIKEHUs. M3yuenune u o0bsicHeHrEe OpOyHOBCKOTO
nBukeHus. [Ipakmuka: MoJienb XaOTUYECKOTO IBUYKEHUS MOJIEKYJ U1 OPOYHOBCKOTO IBUKEHHUS. .

2.3.Teopus: Muddy3us. Juddysus B 6e3omacuoctr. Kak mameputs Mmostekyny. Ilpakmuxa: Auddy3us ra3os
U KHJIKOCTEH, CLIEIUIEHHE CBUHIIOBBIX IIHJIMHAPOB.

2.4.Ypox- urpa «IloHsATB, 4TOOBI y3HATH» 110 TeMe «CTpOCHHE BEIIECTBAY.

111 Pazgen «/IBH:KeHME B CHIIBD»

( 8 yacoB: TeopeTnyeckue 3aHATHSI- 4 Yyaca, IPAKTHYECKHeE 3aHATHS- 4 yaca)

3.1. Teopusa: Kak ObICTpO MBI ABHXKEMC. I'po3a cTapuHHBIX KpernocTel (kartanynbTa). [Ipakmuxa:
OTHOCHUTENBHOCTH MOKOS U IBUKEHHUS, IPSIMOJIMHEHHOE U KPUBOJIMHENHOE ABH)KECHHUE.

3.2. Teopusa: Tpenue B Ipupoje U TeXHuKe. [Ipakmuka: 3aBUCUMOCTh CHIIBI TPEHUS OT COCTOSTHHSI U poJia
TPYLIUXCS MOBEPXHOCTEHN, CIIOCOOBI YMEHBIIEHUS U YBETNYEHUSI CUIIbI TPEHHUS.

3.3.Teopus: CxoibKo BecHuT Temo, kKorna ono nagaet? K.93. [uonkosckuid. [Ipakmuxa: TToHsTHE O CHITE
TSYKECTH, ITIOHATHE O CWJIE YIIPYTOCTH, BECE T€a U HEBECOMOCTH.

3.4. Teopusa: HeBecoMoCTb. BbIXo/ B OTKPBITBIN KOCMOC

3.5. Ypok- urpa «Mup IBHKESHUN» 110 TeMe «J[BIKEHHE U CHITBDY.

IV Pa3nen «/laBjieHue :KHAKOCTEH U Ta30B»

(7 yacoB: TeopeTnyecKkne 3aHATHS- 3 Yaca, IPAKTHYECKHeE 3aHATHS- 4 yaca)

4.1. Teopus: 3akon Ilackans. CooOmatromuecs cocynbl. [Ipakmuxa: PaBHOBeCHE )XUIKOCTH B
COOOMIAIOIITUXCS COCYaX, YCTPOUCTBO U JeiicTBUE (hOHTaHA, ACHCTBUE JIMBEPA U MTUTICTKH.

4.2. Teopus: AtmochepHoe naBnenune 3emian. Bozayx paboraet. MiccnenoBaHust MOPCKUX TITyOUH.
IIpakmuxa: CnaBavBaHUe KECTSIHON OaHKU CHUJION aTMOC(HEPHOTO JaBJIEHUs, YCTPOHUCTBO U ICHICTBHE MAHOMETPOB
AKHUJKOCTHOTO U METAJJTUYECKOTO.

4.3.Teopus: ApxuMeoBa CUila U KAThl. ApXuMe] O TIaBaHuu Tei. [lpakmuka: JleMoHCTpaIus qeicTBUS

apXMMEeJI0BOH CHIIBI, TIaBaHHE KapTOQeInHbl BHYTPU PacTBOPA COJIM, YCTPOWCTBO U IPUMEHEHUE apPEOMETPOB.



4.4. Ypok - urpa «Iloiimaii peiOKy».

V Pasnen «PadoTa 1 MOIITHOCTb. JHEPTUs»

( 6 yacoB: TeopeTHYeCcKHe 3aHATHS- 3 Yaca, MPAKTHYECKHE 3aHATHS- 3 Yaca)

5.1. Teopus: Ilpoctbie Mexanu3mbl. CuibHee camoro cebs. /lpakmuka.: PaBHOBecHe CUJI Ha pblvare,
MIPUMEHEHHE 3aKOHA PABHOBECHS pbIvara K OJIOKY.

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

5.3.Teopus: Beunsrii agpuratens. [ DC. Ilpakmuka: JleicTBUE BOASHOU TypOUHBIL.

VI Pa3zaes 3aKk/I04YNTEIbHOE 3aHATHE.

(1 uyac: Teopernyeckoe 3aHsATHE-1 Yac)

[TonBenenue utoroB pabotsl 3a ro. llIkonbHas HayyHO-TIpaKTUUYECKasi KOH(QEepeHIusI.



