1.EHI" —3BeHo B hopMupoBaHuu (PyHKIIMOHAIBHOW IPaMOTHOCTHU. EcTecTBEHHBIE
HayKH, OCOOCHHO B COBPEMEHHYIO HMH(POPMAIIMOHHYIO SMOXY, JOJDKHBI
NPENoAaBaThbCsl KaKk OrPOMHBIA HAOOp CBeAEHHWI, MpelHa3HAaYeHHBIH He I
3aIIOMUHAHHUS, 4 KaK MHCTPYMEHT MO3HAHUs MUpa.

Yem a0/17keH BJIAJIETh 4YeJ0BEK, KOTOPbIH cyuTaeT ce0si rPAMOTHBIM B
AaHHOH o0sacTH 7 -OH HAYYHO O0bSICHSIET ABJICHUS

-MOHUMAaeT OCHOBHbIE 0CO0EHHOCTH €CTECTBCHHOHAYYHOI'0O HCCJICTOBAHUSA

-HHTECPHPETHPYET JAaHHBLIC H MCIIO0Jb3YET HAYYHbLIC /I0Ka3aTCJIbCTBA JIJIsA
IOJIY4€HHUS BLIBOAOB

[Touemy MBI BBIOpaM Takyl0 TeMYy [JII  BBICTYIUICHHS IS CETOMHSIIHETO
ceMuHapa?

Mpg1 04eHb JaBHO paboTaeM BMECTE, HHTErPUPYsT MPEAMETHBIE KYpChl OHOIOTUH
U XUMHUH, GOPMUPYS TEM CaAaMbIM Yy YUYalIUXCS €CTECTBEHHOHAYUYHYIO IPaMOTHOCTh
HAa CBOMX COBMECTHBIX 3aHATHSAX. [IepBBIM OMBIT OpUIIET C NPOBEICHUEM
MHTETPUPOBAHHBIX YPOKOB, C KOTOPHIMU YYAaCTBOBAJIM B KOHKYPCE Ha 3BAHHUE «
100 Jlyuymmx [xon Poccumny. @opmamMu HalbHEHIIIErO HAIIETO COTPYAHUYECTBA (
CTajli COBMECTHBIE  JKOYPOKH, Yy4acTHE€ B  Hay4YHO-UCCIIEIOBATEIbCKOU
JESATEIbHOCTH, BHEYPOUHOM JAEATEIBHOCTH, B KOHKYPCax U aKUUsX.

2.YT0 Ba)XKHO B OTHOIIEHUSX C KOJJIETaMU JJISi COBMECTHOM pabOThI?

COﬂudapHocmb, 683aUMONOMoOUYbsb, 63AUMONOHUMAHUE, 83auUMoyedastceHue.
Bzaumnas omeemcmeennocm b, 63AUMOKOHMPO.1b.

B ceoeii pabome Mol uoem no nymu  Ilapmuepckozo nacmagnuyecmea . ITO
B3aUMOJICHCTBHUE Ha3bIBACTCS «paBHBIA-paBHOMY» . CTaxk pabOThI B CBOEHU
NpEeIMETHON 00JIaCTU y HAC MPUMEPHO OJMHAKOBBIM, MO3TOMY B MPOLIECCE ITOTO
COTPYIHHYECTBA TMPOUCXOAUT OOMEH HaBbIKAMH, B3aUMOIIOMOIIb B ONTUMHU3ALINH
paboyux MpoLEeccoB, B3auMHas MOJAEpPKKa, COBMECTHas paboTa HaJ MPOECKTaMHU.
Panee »TOT BHIO COTPYIHHMYECTBA HA3BIBAJICA IPOCTO YUYUTENb-YUUTEb.
[TopenuMcst HEKOTOPBIM ONIBITOM COBMECTHOM pabOTBHI.

3caaiin. J{ns dbopMupoBaHus €CTECTBCHHOHAYYHOU rPaMOTHOCTH Y
WHTETPUPOBAHHOTO YPOKA €CTh PsAJl MPEUMYIIECTB:

1)OHu SBISAIOTCA MOUIHBIM CTUMYJISITOPOM MBICIIUTEIBHOUN NESITENbHOCTH

2)Yyanmecss aHaIU3UPYIOT, CPAaBHHMBAIOT, COMNOCTABIIAIOT, HILYT CBSI3HM MEXIY
IIPEAMETaMHU U SIBJICHUAMU

3)Ha niepBbIit TU1aH BRIXOUT COIMANIbHASI BAXKHOCTh y4e€OHOTO MaTepHalia
4)Haubonee npeanouturesnbHas hopma 1l HaC — CeMUHAp U KOH(epeHIus

OauH U3 HAlIMX MHTErPUPOBAHHBIX YPOKOB_YPOK ,NIIOCTUTast OECKOHEUHOE.



4,5,6 caaiiabl [lepen HadasioM pa®oThl MBI 3aMOTHBHPOBAIM YUalllUXCs, BBIIAB
KaKJIOMY MapILIPYTHBIA JIUCT JAJis1 pabOThI, KOTOPBI MNpeAcTaBieH Ha chaiine. OT
TEOPUTHUYECKOTO 0JI0KA MBI TIEPEIUIN K MPAKTHKYMY.

6cnaiin. 3Has. YTO HATypajbHbIE TKAaHM COAEpXkKaT OEJOK ,ydalluecss CHKUTaIu
NOOYEPEAHO KaXblil oOpa3zel M . ONpENeNsId COCTaB TKAaHM IO 3amaxy M|
UCCIIEIOBaHUIO OcTaTka. MTorom mabopaTOpHOro MpakTUKyMa OBLI OTBET Ha
Bonpoc : Kakyto Obl TkKaHb OHH BBIOPAJIM OHM JIJISl OLIKMBA OAEXKIBI U IOYEMY?

7,8,9 10 Dxoypok-Ikojgorudeckuii ypok. Uro 3t1o? 910 dopma, 10CTaTOYHO
TEXHOJIOTUYHAs, JIETKO IPUMEHUMAs B YCIOBHIX JTI000T0 00pa30BaTEIbLHOTO
yupexaeHusi. Oco0as IEeHHOCTh- OXBAThIBAET OOJIBIIIOE KOJIUYECTBO
ydamuxcsi. HampasieHa Ha TOCTH)KEHHE KOHKPETHO 3HAYMMOTO
HKOJIOTUYECKOTO pe3ynbrara. Hamu npoBenen sxoypok «Pazmensii ¢ Hamu» 00
OJTHOM U3 CepPhE3HBIX MPOOIIEM /ISl YETIOBEKa — KaK OCBOOOIUTH HAIITY MIJIAHETY
oT n30bITKa Mycopa. OuH U3 00yJaromuxcs NpOAOJIKUI U3yUYEeHNE JaHHOU
npoOsieMbl. OH 03a1auniics BOMpPOCaMu: OTKyaa Oepercst Becb Mmycop? [Touemy
JIFOTY TIOIIEP’KUBAIOT YHCTOTY JIOMa U MycCOpST Ha ynuiie? YTo MoKHO
c/enartb, YTo0bI ObLIO MeHbIIe Mycopa? M MoxHO 11 iepepadoTaTh TO, 4TO
YK€ cTajio MycopoM? MpeCTaBIeH HArJSIHBIA PUMEp TOro, KaK
OOBIKHOBEHHBIN MYyCOp TPH >KEJTaHUU MOKET IPEBPATUTHCS BO BTOPCHIPHE.

OropogaukoB MakcuM ydacTBOBaJl B 30JI0TAPEBCKUX YTCHUSX ,3aHST 2 MECTO,
y4acTBOBAJI B KOH(EepEHIINH XaKacCusl.
11. HayuHo-ucciaeaoBaTeJbcKasi 1esITeJIbHOCTb.

OcHosHble 3a0auu HayYHO-UCCIe008aMeNbCKOU pabombi:

- Pa3Butne WHTEpECOB, CKJIOHHOCTEW y4YallMXCS, YMEHHW W HAaBBIKOB
UCCIIENOBATEIBbCKON JEATEIbHOCTH, Pa3BUTHE MHTEPECA K IIO3HAHUIO PEaIbHOU
JNEWCTBUTEIBHOCTH, CYIIIHOCTH MPOLIECCOB U SIBJIEHUN

-Pa3BuTne yMeHUsI CaMOCTOATENBHO U TBOPUYECKUA MBICIIUTh
-CojieiicTBHE COIMAJIBHOM afjanTauyd yqamierocs.

CoBMECTHO OBLIM TOATOTOBIIEHBI HMHTEPECHBIE HCCIIENOBATEIbCKUE PaOOTHI.
[IpuBeneM npuMepbl HEKOTOPBIX U3 HUX.

Hockoabky Xumus ¥ 0M0JI0THs — 3TO IKCIIEPUMEHTAJIbHbIE HAYKH , I0OTOMY
IPU UHTErPALIMM MBI CTapaeMcCsl UCIOJIb30BaTh SKCIEPUMEHT €ro Kak CBS3YIOLIEee
3BEHO MEXIy MOCTAHOBKOM MpOOJEMbI U MyTSIMU €€ perieHusi, PopMUpysi HaBbIK
otOopa 060pynoBaHus , CoOM0IeHne TpeOOBaHUI K TEXHUKE 0€301MaCHOCTH.

IIepen BBINMOJIHEHMEM SKCIIEPUMEHTA YYAIIUECS BBIIBUTAIOT TUIIOTE3Y WA CTABAT
POOIEMHBIN BOMPOC, KOTOPHIC PENIAIOT IO X0y BHITIOJHEHUS PaOOTHI.

12-13. Ilpasmuuk k Ham mnpuxoauT borkuna Mapus, MuponoBa Aunecs
«IIpa3znHuk Kk Ham TpuxoauT» ( 0 Bpeae U MoJib3e Koka KoJibl).Hactosmuii Penent



MOIIYJIAPHOI'0O HaIlMTKa A0 CHX IIOpP HEC 06HapO,Z[OBaH MHpOBOﬁ O6HICCTB€HHOCTI/I.
MBI 3HaeM TOJBKO O TEX BCHICCTBAX, KOTOPLIC HA 9TUKCTKE.

beut 0003HaveHBI MPodJIeMHbIe BOMPOCHI: J[elicTBHE KaKuX BEIICCTB BHI3BIBACT
3yOHyI0 ©00Jib, TEMHBI HalleT Ha 3y0ax ,B3JlyTHE >XUBOTA, JUCKOMGPOPT B
KHIIIEYHUKE ¥ JKEeJIaHUE TTUTh e CHOoBa M cHoBa?  IlpozenaB ps SKCIIEPUMEHTOB,
yuaniecs: Haluim OTBeThl Ha HuxX. Caxap B OOJBIIOM KOJHMYECTBE-pa3pyllIacT
sMalib 3yO0B, M3-3a HETO HAIIMTOK HE YTOJSET kKaX]y, a BHI3BIBACT JKEIaHUE THUTh
ero cHoBa .YTJHEeKuCHbld ra3 u optodocdopHas kucinora paspymart XKKT,
BBI3BIBAIOT B3[yTHE JKUBOTA. Y4YalllMecs CAENald BBIBOJ O OOJbIIeM Bpele
JTAHHOTO HANUTKa, HEe K€ JIU O ero moib3e. PaboTa 3aHsuia mpU30BOE€ MECTO Ha
KoHpepeHuuu A.A. YXTOMCKOTO.

14-15 Bborkuna Mapusi, MupoHoBa Anecst «Y IUBUTENBHOE pAAOM» ( O MEPEKKUCH

BoZopona) I'mmoreza : MoxeT nu OAMH aTOM KHCJIOPOJa M3MEHUTh CBOMICTBA
BemectBa? CpaBHMBasg COCTaB BOAbl M MNEPOKCHUAA BOJOPOAA, BBIITOJIHAA
XUMHUUYECKUN SKCIEpPUMEHT ( 00ecliBeUMBaHKUE BOJIOC, OTOEIMBaHKE 3y0OB, O0pb0a
CO PKaBYMHOHN) — ywamuecs 7 Kiacca TOJIYYHIH YTBEPIUTEIbHBIA OTBET.
Bemyctunu Oykier o0 yAMBUTENbHOM cuie — mepokcuaa Bojopona. Pabora
3aHsJIa IPU30BOE MECTO Ha KOH(pepeHIMH A.A. YXTOMCKOTO.

16-17 CanpuukoBa Kcenus « M3ydenune cocraBa U CBOWCTB MPOTHBOTOJIONEIHBIX

peareHTOB Ha jJoporax ropojaa PriOuncka», B ocHoBe pa®oTel mpoOiemMa- Kak
cnenaTh ynuibl PeIOMHCKa MeHee CKOJb3KMMM B 3UMHUN mepuon?. AHalIu3upys
COCTaB IPOTUBOTOJIOJEAHBIX PEAreHTOB, a -3TO XJOPUIbl METAJUIOB HATPHS.
KaJIbIUsl, MarHusi, oOpaTUi BHUMAaHUE HA TO, YTO MX UCIOJb30BAaHUE B 3UMHUI
NEPUOJ OTpaKaeTCsl TaKKe Ha cocTosiHue oOyBH. Bo3HUKIIA rumoresa o BIUSHUU
peareHTOB  Ha TNPUAOPOKHYIO PACTUTEILHOCTb.(3KCIIEPUMEHT IOCTAaBJIEH Ha
pacTeHuu XJIOPOPUTYM B JIaOOPATOPHBIX YCJIOBHAX). BBICOKas 3acOJEHHOCTH
MOYBBI HE JJa€T PacTEHUSM MPABUIBLHO pa3BUBaThes. [ 60pbObI ¢ rosoaeauuei
OBLIIM BBIOPAHBI PEAreHTHI JKUJIKHE, TAK KaK B HUX PaBHOMEPHO PACTBOPEHBI COJIH.
PaboTta moisiyunsia BBICOKYIO OIIEHKY Ha 26 KOHKypCe KpaeBeQUeCKHUx padoT
«OrteuectBO» B SpocnaBine B HOMHMHAIMM 3Kojorug. EcTe nyOnukauuu B
coopnuke PI'ATY wu BeimylieH OyKIIET.

18-19 T'aiiorn Mapuna «CocTaB 3yOHBIX TAaCT M MX BO3JECHCTBHE Ha MUKPOQIIOPY
poToBoi mojocTu» BeiaBuHyTa I'umnorte3a: AEHCTBUTENBHO U 3yOHas Imacrta
SBJIETCS 3AIUTON HAaIMX 3yOOB OT Kapueca U MOYHO JIM CO3JaTh 3yOHYIO MacTy
B JIOMAIITHUX YCJOBHUSX MO COOCTBEHHOMY penenty? B xome paboTel rumoresa
nokazaHa. M3yuuB cocTaB 3yOHBIX MAacT. Yuarascs moao0paia KOMIOHEHTHI U
co3fayia 3yOHYI0 TacTy Mo COOCTBEHHOMY pelenTy, JAeicCTBUE KOTOpOH OHa
MpoBepsijia Ha psiiy ¢ 3yOHBIMH MacTaMW M3BECTHBIX Mapok. Bce ombIThl ObLIN
MPOBENCHBl Ha SWUYHOW ckopiayme. Ilacta CcOOCTBEHHOTO MPUTOTOBJICHUS
MPAKTUYECKA HE COXPAHSET 3alUTHBIC CBOMCTBA, TaK KaK HE CONEPKHT (Topa.
KOTOPBIU ABJISETCS MOIIHOW 3aIUTON OT Kapueca.

Cocmas cobcmeennoli nacmwi: 600a, Oeias KOCMemuueckas 2aund, xapoonam xanvyus ( 3Y0HOU

nopouiok), buxkapbornam uwampus ( nuwesas cooa), 2auyepuH, , NOSUHUTNUPPOIUOOH, MACIO MSMbL.



[lpuzoBoe mecto Ha KoH(pepeHHHH A.A.YXTOMCKOTO, IyONUKAalusi CTaTbu B
coopuuke PI'ATY, Beimymien Oykier

20-21 JlomanoBa A. « Kanbliuif — oCHOBA KH3HH ,3/TOPOBBS U KPACOTHI »

Peub uper 060 OIHOM U3 caMbIX PACTIPOCTPAHEHHBIX BJIEMEHTOB Ha 3emiie,
KOTOPBIN HYXEH M KUBOM, U HEXUBOH npupojie. [IoTpeGHOCTh opranusmMa B 3TOM
XUMUYECKOM JJIEMEHTE BBICOKA, a BO3MOXHOCTEM 4eM-IMOO €ero 3aMeHUTh He
CYILIECTBYET.

I'nnore3a: HACKOJBLKO BasKeH KaJIbIMH I >KU3HU YeJIOBEKa ?

CHavazna y4yeHula JIOTHYECKH PACCYKAAET, YTO TOBOPS O KaJIbLUU MOKHO UMETh
BBUJly XMMHUYECKUN 3JIEMEHT 1o HoMepoM 20 tabiuubl MenaeneeBa, HO 3TO BUA
aTOMOB. 3aTe€M rOBOPHUT O TOM, YTO KaJbLUMi- 3TO O4eHb akTUBHbIN [I[3merai,. B
CHWJIy CBOEH AKTHBHOCTH KaJbLIMM B YHUCTOM BHJE B IPUPOJE BCTPEYATHCS HE
MOJKET U HaXOAMUTCA TOJIBKO B BHJE coenuHeHuil. Eciau roBoputh 00 opraHuzme
YeJI0BEKA, TO MAaKPODJIEMEHT KaJbLIMM CONEPKUTCA B TBEPABIX TKaHAX B BHUIC
¢docdara KaiblKs U B BUAE MOHA B COCTaBE KPOBHU. YUEHHIA OTHPABIAECTCS B
MEIUUMHCKYI0 JabopaToputo ropojackoi ©OonpHuubl uM. H.M. Iluporosa,
3HAKOMUTCS C TPUOOPOM, ONPEIETAIOIIMM HAJTMIUE COJIEPKAHMS KaJblUs B KPOBH
. OTOT IpuOOp HA3BIBAETCS AaHAIM3ATOP DJIEKTPOIUTHOIO COCTaBa KpoBH. B xoxe
Ooecenbl C MEOUUUMHCKHUMH pPAaOOTHUKAMHM BBISICHWIOCH, YTO 110 CTaTUCTUKE
OOJBHULIBI Y JIFO/ICH, CAAIOIIMX aHAJIM3 KPOBH Yallle BCETO BBISABISIOT HEIOCTATOK
KQJIbLUA B OpraHu3Me, CTPaaacT KOCTHAsA CUCTEMa, Pa3BUBAETCS OCTEOIOPO3, a
TaKXKE€ HENOCTAaTOK KaJblUs IPUBOAUT K  PA3BUTHIO  OHKOJIOIMYECKHUX
3aboneBanuil. [lomMumo HenmocTtaTka KajbIusi, OOHApPYXKHUBAETCS Yy HEKOTOPBIX
JroAe U ero u30BITOK, KOIJa HEpacTBOPUMBIC OTJIOXKEHHS COJeH KallbLus
MEPTBBIM T'PY30M OCEIAIOT Ha CTEHKaX KPOBEHOCHBIX cocyAoB . O6e mpoliemsl,
BBISIBJICHHBIE C TOMOIIBIO 3TOTO aHajin3a, HEOOXOAMMO HEMENJICHHO YCTPaHSTh.
Jlenaer BBIBOJA O Ba)XKHOCTH M HE3aMEHUMOCTH 3TOIO JJIEMEHTA Ui 4YeJIOBEKA.
AHanu3upyeT Kakue MpOoAyKThl HY>KHO YIOTPEOATh sl MOAJIEPKaHUS KaJIbLIMS B
OpraHu3Me .

Co cBoeit paboToii 3ansuta 1 MecTo Ha KoH(epeHmn ak. A.A.YXTOMCKOrO .

22- 26 Tuxomupona JIuza «Jloxka n€rrs B 60ouke ¢ Mémom» [luenuubiii MEx
ABJISIETCS HACTOSIIMM ITOMOIIHMKOM JUIsl HAIIEr0O UMMYHHUTETA. Y YEHHIIA PELLnIa
IIPOBEPUTH YTBEPKIACHUE ITPOAABLA: JEUCTBUTEIBHO JIM PEKIAMUPYEMBIN MEJ
UMeeT Xopolee kauecTso? OHa MpoBeIa NCCIEA0BAHUE COCTaBA MEIa C ACEKH
PsA3aHOBBIX. DKCIIEPUMEHTAIBHO MTPOBEPSAIIA HATMYHE MEJIa, Kpaxmalla, MyKHU B
cocTaBe MEJIa, aHAIU3UPOBaJIa pe3yJIbTaThl, CAeiaia BeIBO : Men numeer
OoTIMYHOE KauecTBo! Ha Masoil HaydHO- mpakTUYeCKON KOH(EPEHIIUH C ITOU
paboTo 3aHsIa MPU30BOE MECTO.

28 IlpakThyeckuil BBIXOJ JAHHBIX HCCIEAOBAHMN —OYyKJIEThI, HAy4YHbIC CTAThH.
MIPOCBETUTEINIbCKAs paboTa U MPUOOPETEHHBIN KU3HEHHBIH OIBIT



