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HOACHUTEJIBHAASAIINCKA
Hopmamueno - npasoeas ocnosea npozpammoi:

®denepanbHblitzakoHPoccuiickoii®enepannnot29aexkadbps2012r.No273D3

«O0 obpazoBanuu B Poccuiickoit deneparmm.
KoHuenuus pa3BuUTHS JOMOITHUTEIBHOIO 00pa30BaHUsS AETEH, yTBEp)KIECHHas
pacniopsikenueM [IpaButennsctBa Poccuiickoit denepannu ot 4centsiops 2014r.
Ne 172-¢3.
[Tpuka3 Munuctepcta o6pazoBanus u Hayku P® ot 29 aBrycra 2013 r.Ne 1008
«O0 ytBepxkaenuu Ilopsiaka opraHu3alnuu U OCYIIECTBICHUSI 00pa30BaTEIbHOM
JEeSATENBHOCTHU MO JIONOJHUTEIBHBIM 00111e00pa30BaTEIbHBIM IPOrPaMMaM).
[TpukazsMunuctepcrBaoOpazoBanussnHaykuP@o19suBapa2014r.No2
«O0 yTBep>KIEHUU MOPSAKa TPUMEHEHUSI OPraHU3alUsIMH, OCYUIECTBISIONIUMU
00pa3oBaTeIbHyI0 ACSTENBHOCTh, AJNEKTPOHHOTO OOY4YeHUs, IUCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTUHN MIPH peain3anuyu 00pa3oBaTeIbHbIX IPOTPaMM».
[TocTanosnenue I'maBHOrO rOCyIapCcTBEHHOIO caHUTapHOro Bpauda Poccuiickoit
Oenepanuu ot 4 uroing 2014 r. Ne 41 «O6 yreepxaenun CaulluH 2.4.4.3172-14
«CaHUTapHO->TUAEMHUOJIOTUYECKHE TPeOOBaHUS K YCTPONCTBY, COACPKAHUIO U
OpraHu3anuu pexuMa paboThI o0Opa3oBaTeIbHBIX OpraHu3aluii
JIOTIOTHUTENIBHOTO 00pa30BaHUS IETEH.
[Tucemo MunuctepcTBa obpazoBanus u Hayku P® ot 11 nexabps 2006r.Ne 06-
1844 «O mnpuMepHBIX TpeOOBAaHUAX K MpOrpaMMaM JOTOJHUTEIHLHOTO
oOpa3oBaHus JIeTeN».
Meroguyeckne peKOMEHAAUUMU 10 MPOEKTUPOBAHUIO  JIOMOJHUTEIBHBIX
obmepa3zBuBaronux nporpamm ot 18.11.2015 r. MunuctepcTBo 006pa3oBaHus 1
Hayku PO.

Hanpaenennocmov npozpammupl— eCTECTBEHHOHAYYHAS.
OcBoenue aucuumivH «botanukay, «3oo0morus» u «DOU3N0IOTHY HANIPABICHO HA
MOTOTOBKY 00YYaIoIIerocs K PeMIeHUI0 CIeYIOIMIX MPOoPEeCCHOHATBHBIX 3a/1a4:

e HayuHo — ucciegoBaTeJbCKasi AeSITeJILHOCTD:

a) IMoxroroBka 0ObEKTOB M OCBOCHHE METOJ/IOB MCCIICIOBAHUS;

b) yqactTue B mpoBeACHHWH JTA0OPATOPHBIX W IOJICBBIX
OMOJIOTMYECKUX HMCCIEIOBAHMI 10 3aJaHHON METOIUKE;

C) cocraBneHue pedeparoB W OHOIHOTpadHUUSCKUX CIHCKOB TIO
3aJaHHOU TEME;

d) HaydHO-IPOM3BOJCTBEHHAsT W TPOCKTHAs JCSITEIHHOCTH:
ydacTME€ B TMPOBEICHHMM OHMOMOHUTOPUHIA M  OLICHKE
COCTOSIHUSI IPUPOJIHOM CpEJIbl, MIIAHUPOBAHUU U MIPOBEACHUU
MEPONPUAITUHN IO OXpaHE MPUPOJIbL;

€) ydJacTHe B MPOBEJICHUH IOJIEBBIX OMOJIOTUUYECKIX UCCIICOBAHNM;

OPraHM3alMOHHASI W YNPaBJeHYeCKasl JAesTeJIbHOCTh. y4yacTHUE B
IUITAHUPOBAHUM M TPOBEACHUU MEPOIPUITHI MO OXpaHe MPUPObL,



OIICHKE M BOCCTAHOBJICHUIO OUOPECYpPCOB, YIPABICHUIO U ONTUMU3AIUU

MPUPOAONOIB30BAHUEM.

VYHUKaNbHBII Kypc, HalpaBJ€HHBIM Ha (OPMUPOBAHUE U PA3BUTHE Yy
o0ydJaromuxcs yMEHUM U HABBIKOB B 00JIACTH 3KOJIOTHMH, OHOJIOTUM U
XUMHUHM, A TaKX€ OCBOCHHE TEOPETUUYECKHMX OCHOB COOTBETCTBYIOIINX
JTUCHUIUIAH, (OPMUPYIONTUN IIEJOCTHYIO KapTUHY O MpoOieMax CYHIHOCTH
xu3Hu. Kypc npennaraet 1eyKTUBHON METOJI U3YYEHUSI TEMBI OT OOIIETO K
YAaCTHOMY. YUEHUKH CMOTYT OCBOMTH TEOPETUUYECKHE 3HAHUS 3aKPENUB UX
Ha npaktuke. [lepen HamMu CTOUT 3ajaya pa3zoOpaThcsl YTO OKPY)KaeT Hac,
KaK Ha Hac BJIUACT OKpyXawulas cpeaa, YTO Mbl MOKEM HW3MEHHUTh B
OKpY’Karolien cpeje, Kakue MpoOJeMbl TOJIBIACTHO HAM PEIIUTh KOTOPHIC
yJIy4liaT OKPY’Karollyto Cpeay.

B pamkax mnpakTHUeCKUX 3aHSATUN, OOYy4YaroIIMECs TIMO3HAKOMSITCS C
OCHOBHBIMHU METOJ[aMHU IKOJIOTUHU, OMOXUMUH, (PU3UOJIOTHH, OMOTEXHOJIOTUH,
arpOHOMHUHU M 300T€XHUHU. B paMKax MpoeKTa yYeHUKU OCBAMBAIOT HABBIKU
M3YUYCHHUS XMMHUUYECKOTO COCTaBa OKPYKAIOIIEr0 MUPA, COMOCTABIISIOT UX C
MOKA3aTeJIsIMA HOPMBI, JI€JAlOT BBIBOJABI W TPEJJIararoT IMyTH PEUICHUS
MOCTaBJICHHBIX MpoOieM. OxumgaeMblii pe3yiabTar (BBOJHBIM MOJYNB): B
pe3yibTaTe OCBOEHHUS MPOTPpaMMbl OOydYaroIIuecs IMOoJdydaT 3HAHUS B
00JIacTU JKOJIOTHH, OWOJIOTUM W XUMHUHU, TMOJydaT 3HAHUS O CTPYKTYype
OKpY)Karomenl cpeapl M €€ KOMIIOHEHTaX BO B3aUMOCBA3U C KMBBIMHU
cTpykrypamu. OBIafelOT OCHOBHBIMH METOAMKAMU HEOOXOAMMBIMU IS
paboTrel B oOiacTd  OMOTEXHOJOTHH, OKOJOTMM W  IPOBEICHUS
AKCIEPUMEHTOB MO MOHUTOPHMHIY OKpyXarwlieil cpeapl. CMoOryT pemarb
NOCTaBJIEHHbIE HAYyYHBIE 3a7]a41 B 00JIACTH U3Yy4aeMOTO IIPeIMETa.

Ienv npocpammel. co3maHue BCEX HEOOXOIUMBIX YCIOBUM IS
dbopMuUpOBaHUS W Pa3BUTH KOMIETEHIIMH W KOMIIETEHTHOCTEH B 00JacTu
OOTaHWKH, 300JIOTUM M (PU3HOJOTHH, POCTy CIOCOOHOCTEH B cdepe
MIPOEKTHOM u HUCCIIEI0BATEIILCKON NEeSATEIILHOCTH Ha OCHOBE
MHHOBAITMOHHBIX 00Pa30BaTEIbHBIX METOIUK OOYUCHHS.

3aoauu npozpammot
Obpazosamenvhoie:

- JleaTensHOCTHOE TPUCBOCHHE OOYYAIOMIMMUCS TPEACTABICHHUS O
OMOJOTUYECKUX MPOIIeccax Ha TITyO00KOM ypOBHE.

- JlesiTenbHOCTHOE  MPUCBOCHHE OOYYAIOIIMMUCA  MPEACTABICHUS O
COBPEMEHHBIX METO/IaX OOTAHMYECKHUX, 300JIOTUYECKUX U (PU3NOIOTHIECKUX
UCCIEIOBAHUM H O BO3MOXHOCTSIX HX TMPUMEHEHUS ISl pelIeHUus
KOHKPETHBIX MPAaKTUYECKHUX 3a]1a4.

- JlesiTenbHOCTHOE TMPUCBOCHUE OOYYAIOIMMUCS YMEHHUSI HUCIIOJIb30BaTh
OOTaHMYECKHEe,  300JI0THYEeCKUE,  (U3UOJIOTMYECKHE  METOABl A
HaOJI0/ICHUs], OTIHCAHUs, UICHTUPUKAIINY, KITACCUPUKAIIMTN OPTaHU3MOB.

Pazeusarowue:
- JlesiTenbHOCTHOE TMPUCBOEHHE OOY4YaIONIUMUCS yMEHUS 0003HavyaTh



mpo0seMy, BEIIBUTATh TUTIOTE3Y, CTABUTH IICJIA U 3a/1a4H.

- JleaTenbHOCTHOE TPUCBOCHUE OOYYAIONTUMHUCS YMEHHUS TBOPYECKUA H
KpEaTUBHO TOJIXOIUTH K PEIICHUIO Pa3HOOOPA3HBIX 3a/ad.

- JlesitenbHOCTHOE MIPUCBOCHUE 00yUarImMMHUCS CIOCOOHOCTH
CaMOCTOSITEIbHO  mpuoOpeTaTth (¢ TMOMOIIBIO  MH(OPMAIIMOHHBIX
TEXHOJIOTUI) U UCIIOIh30BATh B MIPAKTUICCKOHN NEATEIHHOCTH HOBBIC 3HAHUS
Y yMEHUA B 00JIaCTH 300J10TUH, OOTAaHUKH, (PU3UOJIOTHH.

- JlesitenbHOCTHOE MIPUCBOCHHUE 00yUarIMMUCS CIIOCOOHOCTH
TJIAHUPOBATh HAYYHOE HMCCIIEOBAaHUE, CTABUThH MCCIIEAOBATEILCKYIO TIC]Ib H
BBITIOJHATE (C TIOMOIIBIO KOHCYJBTaHTa) J1abopaTopHbIC OHOJIOTHYECKHE
UCCJICIOBAHUS TIPU PEIICHUM KOHKPETHBIX 3ajJad B 00JacTH OOTaHWKH,
300JI0THH, (PU3NOJIOTHH,C HCIIOIH30BAHUEM COBPEMEHHOTO 000PYI0BaHUS.

- JleaTenpHOCTHOE MPUCBOCHUE OOYYAIONTUMUCS CIIOCOOHOCTH T'PAaMOTHO
NPEICTaBIATh, JOKIAABIBATH W OQOPMIIATH  pPE3yJabTaThl  HAyYHO-
UCCJICIOBATEILCKON WIIH MPOCKTHOM pabOoTHI.

Bocnumamenvnuie:

- I[GHTCJII)HOCTHOG IMPUCBOCHUC O6yan-OHII/IMI/IC$I MOJIOKUTEIbHOM
MOTHBAIIUN B yqe6H0171 ACATCIIBHOCTU.

- I[GHTCJII)HOCTHOG IMPUCBOCHUC O6yanOIIII/IMI/IC$I OTBC€TCTBCHHOCTHU,
pr,IIOJIIO6I/IH, HEJICYCTPEMIICHHOCTH U OPTAaHU30BAHHOCTH.

Aopecam npocpammel - JaHHas T[porpaMMa INpeIHa3HadyeHa s
obyyvaromuxcs B Bo3pacte 10 - 15 met. KonudecTBo 4yenoBek B rpynmne — 12.
[Tpuem oOydaromuxcs OCymecTBisieTcs 6e3 npeaBapuTeIbHOro 0ToOpa.

Dopma peanuszayuu npozpammosl: TporpamMma paspaboTaHa Il OYHOU
dbopmbI 00yUCHHS.

O0vém u cpoK 0ce0eHUA NPOZPAMMDBL, PEHCUM 3AHAMUN, NEPUOOUUHOCHLD
U RPOOOINHCUMETbHOCH 3aHAMUIL: JTaHHAss 00pa3oBaTelibHAs MpOoTrpaMMa
M3y4aeTCsB TeUCHHE OJJHOTO yueOHoro roaa (36 Hemens), 00beM MPOrpaMMBbI
— 144 wyacoB. Ilo OKOHYaHHMIO Kypca MPOUCXOJIUT 3allUTa ITPOECKTHOMU
paboTHI.

Dopma opzanuzayuu 3aHamuil: NapHasi, rpynnoBas, KOJJIEKTHUBHAS.

Buowt yueonuvix 3anamuii u pabom: NeKUnU, MPAKTUIECKUE U Ta0OPATOPHBIE
paboThI, CAMOCTOSITENIbHAS padO0Ta B TPYIaX, TUCKYCCHS.
Osicudaemvule pe3yrbmamol 00yueHus
Memanpeomemmnvie pe3yromamoi:
Pecynamuenvie ynusepcanvhvle yuebnvie oeticmeust.
OO6yuaronuiicsa OyaeT IeMOHCTPUPOBATH B JEATEILHOCTH YMEHHUE:
- paboTaTh IO CaMOCTOATEIHLHO COCTaBJICHHOMY TUIaHY, CBEPSSICH C HUM U
IEIbI0 JIeITEIBHOCTH, WCIPABISS OIMMUOKH, HWCIOJB3YS CaMOCTOSITEIIBHO



nogoOpaHHbIe cpeAcTBa (B TOM yucie u MuTepHer);

- CBOOOJIHO TIOJIb30BAThCSl BBHIPAOOTAHHBIMU KPUTEPUSIMHU OIEHKU U
CaMOOLICHKH, HWCXOJd W3 ULEIH M HMEIOINUXCSI KPUTEPUEB, pasiinyas
pe3yAbTaT U COCOOBI IEUCTBUM;

- B XOJI€ IIPEACTABIECHUS IPOEKTA 1aBaTh OLEHKY €r0 pe3yjbTaTaM.

Ilo3nasamenvivie ynugepcanbHule yueOHvlie 0etucmsus.

- O6W&IOH.II/II>1C$I OyJeT JeMOHCTPUPOBATh B JACATEIILHOCTH YMCHUE:

- AHAJIM3MpPOBaTh, CpaBHHUBAaTh, KiIaccuPuIupoBath U  0000IIaTH
OHMONOTHYECKre TTOHSTHS,

- CTPOUTh JIOTHUECKOE PACCyKJCHHE, BKIIOUAIONIEE YCTaHOBIICHUE
NPUYNHHO- CIICJCTBEHHBIX CBA3CH;

- IPECTaBIATh HMH(OPMANMIO B BUACKOHCIIEKTOB, TaOJHIl, CXEM,
rpaduKoB;

- MpeoOpa3oBhIBaTh MHPOPMAIMIO U3 OJHOTO BUAA B IPYTrOd M BHIOMPATH
ynooHyto ais ceds hopmy huKcanuu U npecTapieHus: nHGopMaIuy;

- ICTIOJIB30BaTh KOMITBIOTEPHBIE U KOMMYHUKAITMOHHBIC

TEXHOJIOTUM  KaK MHCTPYMEHT JIJIsl JOCTH)KECHHUSI CBOMX IIEJICH.

Kommynuxkamuenule ynusepcanvhvie yueonvie oeticmeus.

- OOy4aronuiicss OyJeT 1eMOHCTPUPOBATD B I€SITEILHOCTH:

- YMEHHUE TMPEeACTABIATh, UH(POPMAIMIO, COOOIIaTh €€ B MHUCHbMEHHOU H
yCTHOU opme;

- TOTOBHOCTb y4acTBOBaTh B 3(P(HEKTUBHBIX I'PYNIMOBBIX OOCYXKACHUSIX U
oOecrieynBaTh OOMEH 3HAHUSMU MEXAY WICHAMH TPYIIbI [ TPUHSITHS
COBMECTHBIX PEUICHUMN;

- TOTOBHOCTb OKa3bIBaTh MapTHEpaM IMOMOIIb U TMOAJAECPKKY B Ipoliecce
TMOCTIDKEHHS OOIIEH 1IEIH;

- YMEHHUE YCTaHABIMBATh U CPABHUBATH PA3IMUHBIC TOUKH 3PEHUS MPEKJIC
NPUHSITHS penieHus: 1 GOpMyYITUPOBAHUS BBIBOJIOB;

- YMEHHUE BJJIETh MOHOJIOTHYECKOW M JTUAJOTUYECKON (opMaMH pedd B
COOTBETCTBHH C HOPMaMU POJHOTO SI3bIKA.

Ilpeomemmnuie pezyivmamot
OOyuaromuiics OyneT JeMOHCTPUPOBATH B EATEIHHOCTH:
- CIIOCOOHOCTh MPUMEHATHh 3HAHUS 0 CTPOCHUH U
(GYHKIIMOHUPOBAHUH MUKPOOPTAaHU3MOB IS PEHIEHUS KOHKPETHBIX
MPaKTUYECKUX 3a/1a4;

- CIIOCOOHOCTh MPHUMEHSTh €HATh OCHOBHBIE TPHUEMBI KYJIHTHUBUPOBAHHMS
OpPraHU3MOB; MUKPOOHUOJIOTUYECKUE METOABI JJIsi HAOIIOJCHUS U WU3YUYEHUS
MUKPOOPTAaHU3MOB B MOJIEBBIX U JTA0OPATOPHBIX YCIOBUSAX;

- YMEHHE IPUMEHSATH HABBIKK paOOThl COBPEMEHHBIM 000PYI0BAaHUEM;

- CHOCOOHOCTh ~ OpraHu3oBaTh  pabOTy B MHKPOOHMOJOTHYECKOM
7a00opaTOpPUHU B COOTBETCTBUHU C TpeOOBaHUSIMU 0€30MaCHOCTH.



Pezynomameut y2nyonennozo ypoensa:

Memanpeomemnmvie pe3ynvmamoi:

Pezynamusnvle ynusepcanvhuvle yuebHvle 0eucmeus.

OO6yuaroiuiics Oyner JeMOHCTPUPOBATh B AESATENBHOCTH YMEHUE:
IUTAHUPOBATh CBOIO MHIMBHUAYaAJIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO;
CaMOCTOSITENILHO OCO3HABATh IPUUUHBI CBOETO ycrexa Win Heycrexa
HAXOJWThH CIIOCOOBI BBIXO/Ia U3 CUTYAIlUH HEYCIIeXa,;

OLIEHWBATH CTETICHb YCTICIIHOCTH CBOCH MHINBUYaIbHOM 00pa30BaTEIbHOM
JeSITeTLHOCTH.

llo3nasamenvhvle yHugepcaivuble yueonvle 0elcmeus.

O6yanOHlHﬁCH 6yzleT JEMOHCTPHUPOBATH B JACATEILHOCTU YMEHHUE:

Co3aaBaTb MOJACIIN C BBIACICHUCM CYIICCTBCHHBIX XaPaKTCPUCTUK 06L€KTa,
peoOpa3oBBIBATh MOJIEIH C IEJIbIO BBISBICHHUS OOIIUX 3aKOHOB, OMPECIISIONINX
JTAHHYIO MPEIMETHYIO 00J1aCTh;

NPEJICTABISATh MH(OPMAIUIO B ONTUMATBHOM (popMe B 3aBUCUMOCTH OT aJipecara;
CaMOMY CO31aBaTb UICTOYHHUKH I/IH(l)OpMaIII/II/I Pas3HOro TUIla U IJIs1 pa3sHbIX
ayIMTOpUid, cO0JII01aTh HHOOPMAIIMOHHYIO TUTUEHY U MTpaBuia HHGOPMAIIMOHHON
0e30macHOCTH;

HNCIIOJIb30BATH KOMIIBFOTCPHBIC U KOMMYHUKAIIMOHHBIC TCXHOJIOTMHU KaK
HHCTPYMCHT AJIAA JOCTHUIKCHUS CBOUX HGJ’IGﬁ.

KommyHnukamugnule yHusepcanvhvie yuedOHble Oeticmeus.

OO6yuaromuiics Oynet J1eMOHCTPUPOBATH B EATEIBHOCTH:

yYMEHHE MPECTaBIATh HH(OPMAINIO, COOOIIATh €€ B MUChbMEHHOM U YCTHOM
dopme;

YMEHHE OCYIIECTBISITh KOMMYHUKATUBHYIO PEIIEKCUIO KaK OCO3HAHHE
OCHOBaHUI COOCTBEHHBIX JACHCTBHM M JICHCTBUIN MMapTHEPA;

yYMEHHE YeTKO (DOpMYyIUpOBaTh B COBMECTHOM NEITEILHOCTH 1IETH U
MPEIOCTABIIAThH €€ YYaCTHUKAM BO3MOXKHOCTH MIPOSBIIATH COOCTBEHHYIO
WHUIIMATUBY JJI TIOCTYKEHUS 3TOH 11eIH;

YMEHUE KOOPJIUHUPOBATH COOCTBEHHOE MHEHHUE U TIO3UIUU C TIO3UIUSIMU
MapTHEPOB MPH BHIPAOOTKE OOIIETO PEIICHHUSI B COBMECTHOM JESTEIHHOCTH;
YMEHHE pa3peniaTbh KOHOIUKTH — BBISIBIAT, HACHTH(PUIIUPOBATH MPOOIEMBI,
OCYIIECTBIISITH TIOUCK M OIEHKY aJTbTEPHATHUBHBIX CITIOCOOOB Pa3peIIeHUs
KOH(MDIIUKTA, MPUHUMATh PEIICHUS U PEATH30BBIBATH UX.

Ilpeomemmnuwie pezyromamol:

OOyuatomuiicss OyeT J1eMOHCTPUPOBATH B IEATEILHOCTA YMEHUE:
COMOCTABJISITh IKCIEPUMEHTATIbHBIEC U TEOPETUUECKUE 3HAHUS C OOBEKTUBHBIMU
peanusiMH KU3HU;

npueMam padoTel ¢ HHGOpMalel OUOIOTUYECKOTO COACPIKAHMS,
MpEeACTaBICHHON B pa3HOU hopme (B BUJE TEKCTA, TAOJUYHBIX IAHHBIX, CXEM,
rpadukoB, poTorpaduii 1 Ip.) ¥ KPUTUYECKOTO aHATU3a UHPOPMAIUK;



- IJIAaHUPOBATh y4eOHOE HCCIIEJOBAaHUE WIH MTPOEKTHYIO padOTy € yUETOM
MOCTaBJICHHOM 11eNK: POpMYIUPOBAThH MPOOIIEMY, TUTIOTE3Y U CTABUTH 3a/1a4U
HCCleIOBaHUsI, BRBIOMPATh aJIEKBATHO MOCTABJICHHOM 11€JIU METO/IbI, JA€JIaTh
BBIBOJIbI 110 PE3yJbTaTaM UCCIEAOBAHUS WIN MPOEKTHON JIEITEIIbHOCTH;

- paboTaTh B rpymIie CBEPCTHUKOB MPHU PEIICHUU MTO3HABATEIbHBIX 3a/]1a4 B 00J1aCTH
OMOJIOruH, BEICTPANBAHUSI KOMMYHUKAIIMK, YYUTHIBAasi MHEHUE OKPYKAIOIIUX, U
aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA]] B I€SITEIHLHOCTh TPYIIIHI.

Dopmbl umozo60u ammecmayuu
- ®OpMOI OTYETHOCTH SIBJIAETCS YCIICIIHOE BHITIOJTHEHUE BCEX MPAKTUYECKUX 3a]1a4,
a TaKKe MOCeayIonas 3anuTa COOCTBEHHOT'O Peain30BaHHOTO MPOEKTA.

Ilo >xenanwuro O6yanOHICFOCH BO3MOKHO pPa3MCHOICHUC [IIPC3CHTAIIUHN
PCAIIM30BAHHOTO WM IIPOCKTA Ha cauTe TCXHOIIApKa «KBaHTOpI/IYM» JJIIs
KOHCTPYKTHBHOTO daHAJIN3d CO CTOPOHBI JAPYIUX I/ICCJIGJIOBaTGJIGﬁ.

Jluazcnocmuka ygpgpekmusnocmu oopazoeamenbHozo npouecca.
[lo wrtoram mpoBeneHHs Kypca MPOBOAUTCS KOH(PEPEHIUs MO 3alluTe
OPOEKTOB, HAa KOTOpPOW oOydarolmuecs: MPEACTABISIOT CBOM IMPOEKTHI.
Pe3ynbpTaThl KOHTPOJIA (PUKCUPYIOTCS B JUATHOCTUYECKOM KapTe.

Ouenka yposneii 0c60eHUs MOOYA.

Kpurepuu onieHkr ypoBHENM OCBOCHUS MOJYJIEH:

YpoBuu

IMapameTpsi

IToka3arean

Bbicoxkui
YPOBEHb
(80 -
100%)

Teopernueckue
3HaHUS.

OOyyaromuiics TrIyOOKO ¥ BCECTOPOHHE
YCBOWII ITPOOJIEMY; YBEPEHHO, JIOTHYHO,
TIOCTICIOBATEIIFHO ¥ TPaMOTHO M3J1aracT MaTepualr;
yMeJI0 0OOCHOBBIBACT U apTyMEHTUPYET
BBIJIBUTACMbBIC UM HJICH; JICIIACT BHIBOJIBI u
0000111eHNS; CBOOOIHO BJIAACET MOHITUIMH.

[IpakTrueckue
YMEHHUAU
HAaBBIKU.

CrocobeH TPUMEHATh NPAKTHUSCKHE YMEHHUS
HABBIKM BO BPEMSI BBITTOJIHEHUS CAMOCTOSITEIIBHBIX
3amadanii. PaboTy  BBIMOJHSAET ¢ COOIIIOICHUEM
IpaBUJI TEXHUKH 0€301IaCHOCTH, aKKypaTHO,
JIOBOJHUT €€ 10 KOHITa. MOXXET OIICHUTh
pE3ybTaThl BHIITOJIHEHUS CBOETO 3a/IaHUSI U J1aTh
OIIEHKY pabOThl CBOETO TOBAPHIIIA.

Cpennuii

YPOBEHb
(50-79%)

Teopernueckue

3HaHUHA.

Tema packpbiTa HEIOCTATOYHO YETKO U MOJHO, TO
ecTb ~ oOydyarolmuics  OCBOWJI  MpodeMy, IO
CYIIECTBY, M3JIaraeT €€, HO JIOMyCKaeT
HECYIIECTBEHHBIE OMMOKH U HETOYHOCTH; CJ1ab0




apryMEHTHPYET HayYHBIC TIOJI0KCHHUS;
3aTpyaHsSeTcsS B (OPMYIUPOBAaHWU BBIBOJIOB U
0000IIIeHN; YaCTUYHO BJIaJ€€T CUCTEMOM
MMOHSATHH.

IIpakTnyeckue
YMEHHUS U HABBIKU

Brnaneer 6a30BbIMH HaBBIKAMU U YMEHHSIMU, HO HE
BCErIa  MOXKET  BBINTOJIHUTH CAMOCTOSTEIIEHOE
3aJlaHne, 3aTPYIHSACTCS U MMPOCHUT ITOMOIIH
nenarora. B pabote nonyckaet HeOpEKHOCTD,
JieNiaeT OMUOKH, HO MOXKET YCTPaHUTh UX
TIOCJIE HABOSIINX BOMPOCOB WM CAMOCTOSTEBHO.
O1neHUTh pe3ysIbTaThl  CBOCH JIEATEIHLHOCTH
MOJKET C MMO/ICKa3KOoi Teaarora.

Huszkui
YPOBeHb
(MeHbILIE

509%6)

Teopernueckue |(OOydaronuiics HE YCBOWJ 3HAYUTEIHHOU

3HAHUA. JaCTH MPOOJIEMBI, JOMMYCKAET CYIIECTBEHHBIE
OIIMOKHA U HETOYHOCTHUIIPH pPaccMOTPEHHUH €€,
HE MOXET apryMEHTUPOBATh HAYUHBIE MOTOKEHUS;
He (popMyIupyeT BBIBOJOB U 0000IICHUIT; HE
BJIa/IeE€T MOHATHUIHBIM armnapaToM.

[Ipaktnueckue | Biaaxeer MUHMMaNbHBIMYM HadaJlbHBIMH HaBbIKAMHU

YMEHHUS U Y YMEHUSIMU. Yyaluiics cnocoOeH BBIOIHAT

HaBBIKH. KaX/1yI0 OIEepaIfIo TOJIBKO C M0/CKa3Kol neaarora

wii  ToBapuiei. Bpabote nomyckaer rpyObie
OIIMOKMA, HE MOXET HuX HalTH HX Jaxe
nociie ykazanus. HecrmocoGeH caMoCToATeNnbHO
OILICHUTb PE3YJIbTATHI CBOCH PaOOTHI.




KOMILJIEKCOPTAHU3AIIMOHHO-MTEJATOT MYECKUXY CJIOBUIA
Mamepuanvho — mexnuueckoe obecneuenue:

Jlist mpoBeieHus JIEKIIM U MUHU - KOH(QEPEHIIMH NPEeTyCMOTPEH KaOUHET,
OCHAIIEHHBbI KOMIBIOTEPHOM TexHukoi, He MeHee 1 IIK Ha nByx
oOy4Yaromuxcs, UHTEPAKTUBHON JTOCKOM, MArHUTHO - MapKepHbIM (aun -
4apTOM.

JlaGopatopHbie 3aHATHA Kypca «boTraHuka, 30070rus, (QU3NOIOTHI
IPOBOJIATCS B yueOHOM 1abopaTopuu, MpeHa3HAYECHHOMN /JIS MMOJTOTOBKU U
npoBeJieHUsT JabopaTopHbIX padboT W ucciaegaoBanuil. OOopygoBaHUE U
TeXHUKa pabdoT B ydeOHOU abopaTOpuu JIOHKHBI COOTBETCTBOBATH
TpeOOBaHUSIM, TPEABSIBISIEMBbIM K MPOU3BOJACTBEHHBIM U  JIPYTUM
1ab0paToOpUsIM COOTBETCTBYIOIIETO MPODUIISL.

Yueono-memoouueckuecpeocmeaoodyuenusn:

[TpumeHsieMoe Ha 3aHATUSAX TUIAKTHISCKOE U y4eOHO — METOMYCCKOE
obecrieueHre BKIIFOYACT B CeO0si:

- 3JIEKTPOHHbBIC YUEOHUKH;

- CIIPaBOYHBIE MATEPUAIIBI;

- CHCTE€MBbI UCTOJIb3yeMbIX [Iporpamm;

- UIHTEPHET;

- paboume TeTpaau 00yJarouuXcs.

Cneyuanvnoeodopyoosanue:

. bokc abakrepuanshoit BABIILP-"Jlamunap-C";

. bans-tepmocTtaTBoasinass WB-4MS;

. TepmocTtar«TC-1/80 CITY»;

. Cyxoxaposoii mkad«BinderED 53»;

. Crepunuzatop (aBToknaB)«TUT-2340MK»;

. Aramutnueckue Bechl«"A&D"HR-100AZG»;

. Mukpockon ouonornueckuii «LeicaDM2500»;

. Mukpockonsl «MukpomenlBap.3-20»;

. ABTOMAaTHYEeCKHE MUTETKN 1 HAKOHEYHHUKH JJISI HUX;

10. IITaTUBBI-MIOACTaBKH JIJI aBBTOMATUIECKUX TTUTIETOK;

11. IIpomsbiBanKu;

12. Tlpobupku,  KOJOHI, Yaniku [letpw, MOKPOBHBIE U
NIPEIMETHBIE CTEKJIa, XUMUYECKHUE CTAaKaHbl, MEPHBIC IMIIHH]IPHL;

13. IITaTuBkl AJ1st IPOOUPOK;

14. ITmHOEeTHI, IITTaTEIN, CKAJILITCINIH,

15. Mukpob6uonorndeckue mmnareau(puraiabckoro);

16. CriupTOBKHY;

17. Xumudeckne peakTUBHI WM TOTOBBIE MATOYHBIE PACTBOPHI MaKpO- H
MHKPOCOJICH, BATAMHUHOB U (DUTOTOPMOHOB; 6% p-p xiopamuna, 70% p-p
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ATUJIOBOTO CIIUPTA, JUOIU;
18. MarauTHbBIC MCIIANIKH;
19. ®OunprpoBasibHas Oymara;

Hugpopmayuonno — memoouuecxkoe ooecneuenue:

Ne Ha3zBanmue D opMBI Texnonorus Metoabl u | Bosmoxubli | Texnmyeckoe ®opma
n/m | pa3gena, TeMbl | OPraHM3alUH | OPraHM3AIMA npueMbl | MIAKTHYECK | OCHAIEHHE | OTCJeKUBAHUS U
y4eOHBIX 3aHATHH pa6oTeI ¢ | Wil MaTepHas 3aHATHA (pukcanuu
3aHATHIA y4yaummuc pe3yJbTaToB
1

1 BBoanoe Jlexus, TpammIMoHHbI Cnosecubie | [Ipesentamms, | Kommbtotep, Komncrmekr,
3aHsTHE. NPaKTUYECKasi | € TEXHOJIOTHU. | HarJIsHBIE | BHJEO. WHTEPaKTUBH | MHCTPYKTaX IO
3HaKoMCTBO € | pabora. METOJIBL. ast IocKa. TEXHHKE
OMOJIOTNUECKOM Oe3omacHocTH
nabopaTopuei

2 OCHOBHBIE Jlexms, TpaguirionH CnoBecusl | Buneo, Kommerorep, | Koncnekr,
IIOHATUA o CaMOCTOATEIIb bIC u € METObI. TMpE3CHTALINH, IIPOCKTODP, peUICHUE
JUCLUIUIMHAM Hast paboTa B IIPOEKTHBIE MeTonr4ecku | (iumuapT pacy€THOM 33124y,
Onoxumus rpymnmnax, TEXHOJIOTHUH, Mertoas! e yKazaHus K | (uiomacrepsl, | IUiaH

JabopaTtopHasl | TEXHOJOTHH npoOneMH | J1abopaTopHbI | QoToamnmapar, | 3KCIEepUMEHTa,
pabora, COTPYIIHHYECT oro M paboTaMm. | MHKPOCKONBI, | MPOTOKOJBI
NpakTU4YecKas | Ba. 00yueHusI. XUMHYecKas | J1abopaTOpHBIX
pabora. nocyza. pabor.

3 [puHIuIe! u | Jlexums, Tpaauionxn Cnosecusl | Bugeo, Kommerorep, | Koucmexr,
METOJIBI 10 | CaMOCTOSITENb | ble U | eMEeTOoABbL Hpe3eHTaly, | IPOEKTOp, HPOTOKOJIBI
JMCIATUTUHAM HasipaboTaB MPOEKTHBIC MeTonuyecku | (umuapT J1a00paTOPHBIX
OHOXUMHH rpymnmnax, TEXHOJIOTHH, Meroupl eykazaHusk | ¢uomacrepbl, | pabor,
MooOwnuzanust JabopaTtopHasi | TEXHOJOTUH npobneMH | nabopatopHsl | Qoroarmapar, | (pOTOCHUMKH.
HCXOJHOTO pabora, COTPYAHHYECT oro MpaboTaM. MHKPOCKOIIBI,

Marepuaa. MpaKTU4ecKast | Ba. 00y4eHusI. XAMHAYECKast
[lepBuunoe pabora. mnocyza.
UCIIBITaHUE

4 Aparnranus Jlexus, Tpaauionn Cnosecusl | Buzeo, Kommerorep, | Koucmexr,
MPOOUPOYHBIX CaMOCTOSITeNb | ble U | eMEeTOABL Npe3eHTAlUy, | IIPOEKTOP, HPOTOKOJIBI
OpraHm3MoB K | HasgpaboTaB IIPOEKTHEIE METOIMYECKH | (IUIyapT T1a00paTOPHBIX
TIOYBEHHBIM rpynmnax, TEXHOJIOTHH, Mertonsl eyKkasaHUsK | Quiomactepbl, | padoT.
YCIIOBHUSIM nmabopaTopHasi | TEXHOJOTHH npoOneMH | nabopaTopHbl | QoToarmapar,

pabora. COTPYIHHAYECT oro MpaboTtam. MHKPOCKOITBL,
Ba. 0o0yJeHusI. XUMHUYECKast
nocyza.

5 [lonsenenue Kondepernmmst. | [IpoextHbie Crnosecubl | Ilpesentamm | Kommerotep, | IlpesenTtarms
UTOTOB TEXHOJIOTHH, eMeTO/IbL; TPOEKTOD, NPOEKTA.
H3y9eHUS TEXHOJIOTHU ¢Gmumaapt
MPOTrPaMMBL. COTPYAHMYECT Harnsinaer (romacTepsl,

Ba. €METOIBL (oroammapar.




YUYEBHBIUILIAH

JlanHas oOpa3zoBaTenbHas IporpamMma U3y4aeTcsi B TeYeHHE OJTHOrO y4yeOHOTro
roja (36 nezneins), 4 yaca B Hegemo. 110 okOHUaHMIO Kypca MPOUCXOAUT 3aluTa
MIPOEKTHOU pabOTHI.

No HaumeHnoBanue paznenos Oo01ee Bromuucie
KOJIMYECTBO | TeOpHs | MpaKTUKa/

4acoB MPOCKT

1. 3HAKOMCTBO ¢ OMOKBAaHTYMOM. 4 4 .
2. 3aHuMareiibHast OMOXUMHUSL. .. 38 10 28
3. 3aHUMATEILHBIE OIBITHI 36 12 24
4, XUMUYUM J0Ma 16 4 12
5. 3aHuMareibHast OUOIOTUs 50 14 36
UTOI'O: 144 44 100




KAHEHI[APHO-TEMATI/I‘IECKHPI IUTAH
«BIOLAB»

2024-2025 y4eOHsblii ron
1444aca

KAJIEHJIAPHO-TEMATHYECKOEIIVIAHUPOBAHUE
KonuuectBo yueOHbIX Henenb:36
Pexum mpoBeneHus 3aHATUN: 2 paza B HEJCNON02aKaIeMUIeCKuXdaca

BOBpeMHKaHI/IKy.HSaHSITI/ISIBO6’BC}:[I/IHCHI/I$IXHPOBOI[$ITC${BCOOTBeTCTBI/II/Icyqe6HBIM
IJIaHOM, OOITYCKACTCsA N3MCHCHUC PACIIUCAHUA.

KAJEHJIAPHO-TEMATHUYECKHUATILIAH

Ne Hazesanue pazoenos xypca Konuuecmeo uacos Jlama

l’l/l’l 6ceco ‘ meopust ‘ npakmuka

GHAKOMCTBOCBMOKBAHTYMOM)»

1 BBogHoe 3ausaTue. 2 2 -
3HaAKOMCTBO C KBAHTYMOM.
Urpa na
KOMaH1000pa30BaHMsI.

2 Tunsl 1 BUIBI IPOSKTOB T10 2 2 -
SKOJIOTUU U OMOJIOTUHU

«GAHUMATEJIbHA A 38 10 28

BUOXUMMU S »

3 Jlexnus. «bnoxumusa Kak 2 2 -
HayKa»

4 Jlaboparopnas paboTa. 2 - 2
«MOJIOYHBIN TIJIACTUK»

) Jlabopatopnas pabora. 2 - 2
Hukno3 (nBuxkeHue
IIATOILJIA3MBI IO/
MUKPOCKOTIOM)
Jlexnus. «benkmy 2 2 -
Jlabopartopnas padora. 2 - 2
[{BeTHast peakiusi Ha OEIKU




Jlabopatopnas pabora.
[Toucku Genka

Jleknng. «YriaeBoasn

10

Jlaboparopnas pabora.
ITypnyp Pyamana

11

Jlaboparopnas pabora.
JlericTBHE amMMiIa3bl HA

Kpaxmall

12

Jlexuumst. «JIunuabi(KupbI)»

13

Jlaboparopnas pabora.
OMBUICHHE KUPOB

14

JlabopaTopHas pabora.
Peaxkuus Ilyneue-Pacnains
Ha TpUNTodaH.

15

Jlexkuns. « HyknenHoBbie
KHACJIOTBI»

16

Jlabopartopnas pabora.
NzBneuenne JJTHK

17

JlaGoparopHas pabora.
Xumudeckast Mmeramopdosza

18

Jlabopartopnas pabora.
Bnusnue aktuBaTopoB u
WHTUOUTOPOB HA
AKTUBHOCTb aMUJIA3bl

19

Kertic - 3amannsa yacth 1.
“HacnencTBeHHOCTD,
“mpixaHue”, “‘rymopaibHas
perynsauus’, ‘‘3aKaliiBaHUe
opraHusma’.

20

[TPOEKTHAA
HNEATEJIBHOCTD
«ECOLOGYISINOUER
HANDS» (mpobnemaruka,
1[€JIeN0JIaraHue)

21

VHTEJUIEKTY AJIbHAS
WTPA - BAKTOPUHA
“JJOPOTA B
BUOJIOTUIO”




«3AHUMATEJIBHBIE 36 12 24
OIIBITHI»
22 | Jlexnus. «XuMHYECKUE 2 2 -
OTIBITHD»
23 | Jlexuus.«Ilepexuch 2 2 -
BOJIOPOJIa»
24 | JlabopaTopHas pabora. 2 - 2
BiusiHue nepekucu
BOJIOPOJIA HA JPONOKH
25 | JlabopaTopHnas pabora. 2 - 2
[Iepexuck Bomopoaa u
otOenuBaresb
26 Jlexuums.« HAMKATOPBDY 2 2 -
27 | JlabopaTopHnas pabora. 2 - 2
Kpacurenu u3 xeBaTeIbHON
PE3UHKH
28 | JlabopaTopHas pabora. 2 - 2
Peakius ¢ METHIIOBBIM
CUHUM
29 Jlexnus. «Kosmmaren 2 2 -
30 | JlabopaTopnas pabora. Mo 2 - 2
BOJIOC?
31 | Jlaboparopnas pabora. 2 - 2
Hurtkn
32 Jlexums. «Kpucramib 2 2 -
33 | JlabopaTopnas pabora. 2 - 2
[TbuTbIIa O MUKPOCKOIIOM
34 2 - 2
JlaGopartopnas pabora.
Kpucrannel noBapeHHon
COJIH, caxap-TeCoK,
3€pHBIIIKO Kode
35 | Jlexuwms. «Xmopodumm» 2 2 -
36 | JJabopaTopHnas pabora. 2 - 2
DKCTparupoBaHue
xJopodusuia
37 Ketic-3ananusigacts 2. “Mup 2 - 2

0oTaHUKK”’




38 | «[TIPOEKTHAJ 2 - 2
HNEATEJIbBHOCTD
“ECOLOGYISINOUER
HANDS» (pemenue 3anau,
METOJIbI UCTIONB3YEMBIC JIJIS
penieHus 3a1a4)

39 | UHTEJUIEKTYAJIbHAA 2 - 2
NI'PA «MbI 5TO 3HAEM»

«XUMHUYUMIOMA» 16 4 12

40 | Jlekuus. «XuMHS ~ BOKpYT 2 2 -
Hac»

41 | JlabopartopHas pabora. 2 - 2
Heipsromee stino

42 | JlaboparopHas pabora. 2 - 2
Hcueszarommume yepHmia

43 | JlTaboparopHas pabora. 2 - 2
Caxap roput oraem

44 Jlexums. «IIpocthie 2 2 -
MOJIEKYJIbl B HAIlIEH KUZHI)

45 | JlaboparopHasipaboTa. 2 - 2
Pa3znouBseTHbINICENBAEPEN

46 | JlaboparopHas pabora. 2 - 2
Bonme6Hbie manouku.

47 | ITIPOEKTHAA 2 - 2
HNEATEJIBHOCTD
«ECOLOGYISINOUER
HANDS»
(9KCTIEpUMEHTAIHHASIYACTD)

SAHUMATEJIBHAS 50 14 36

BUOJIOT'USI»

48 Jleknus. «Knura 2 2 -
JIxyHT I

49 Jleknus. «Kinerka 2 2 -
pacTeHU»




50

JlabopaTopHas pabora.
Kpucramer B KJeTKax
HIETYXH JIyKa

51 | Jlabopartopnas pabora.
Kinetkn aBokano mnoj
MHUKPOCKOTIOM

52 | JlabopaTopHas pabora.
XJI0pOIIacThI KpPacHOTo
nepua

53 | Jlekums.«bakrepum»

54 | JlabopaTopnas pabora.
BripamuBanue 6aktepuii

55 | JlabopaTopnas pabora.
TaHIyrOIIMEe CIIOPHI MO/
MUKPOCKOIIOM

56 Jlekuus. «buoxuMmuueckme
peaKum»

57 | Jlaboparopnas pabora.
Peakiius Manbdartu

58 | JlabopaTopnas pabora.
Peakmus AnamkeBudana
TpunTodaH

59 Jlexumst. «Criopbi»

60 | JlabopatopHas pabora.
OTtneyaTox crop

61 | JlJabopaTopHas pabora.
Ckener NUCThEB

62 Jlexmua. «Kpaxmamn

63 | JlabopaTopHasipabora.
Kucnorueiruaponus
Kpaxmasna

64 | JlJabopaTopHas pabora.

B nouckax kpaxmaia

65 Jleknus. « XMMHYECKUE
peakIny - HayKa WK
BOJIIIEOCTBO?»

66 | JlabopaTtopHas pabora.

JlaBoBas nmammna




67 | JlabopaTopnas pabora. 2 - 2
ITepmanranameTpuyeckui
METOJI ONIPE/IeJICHUs] PyTHHA

68 | JlabopaTopnas pabora. 2 - 2
CennkaTHbIE BOAOPOCIU

69 | JlabopaTopnas pabora. 2 - 2
Peakuus ¢ cepHOM KUCIOTOU

70 | Keiic-3aganus yactb 3 2 - 2

71 | KBECT -ITIYTEIIECTBUE 2 - 2
“100ITATOB”

/2 | 3ammura npoeKkToB 2 - 2

NUTOro:| 144 44 100




IIpuioxxenune

COIEPXAHUE NU3YYAEMOI'O KYPCA
Kpamkoe onucanue mem npozpammbuvi(meopemuuecKux u npaKmuiecKux 6uooe
3aHAMUI C YKA3AHUEM 4acos).

OnbIT «MOJIOYHBI IJIACTHK»

Kazeun sBnsiercs mpeoGnagaromum Qocdarom (rpymnmna OEIKOB, KOTOPHIE
XUMUYECKH CBS3aHBI C BEIIECTBOM, cojepkamuMm (HochopHyO KHUCIOTY),
KOTOPBIA COCTaBIISIET OOJIBIIMHCTBO OEIKOB, HAHJACHHBIX B MOJIOKE U CHIpE.
Kpome Toro, xazemH HMCHOJb3yeTCsl B MPOU3BOJICTBE PA3JIMUHBIX TOBAPOB,
BKJIFOYAsl TKaHH, TUIACTBIPH, MJIACTMACCHI U 3aIIIUTHBIC TTOKPHITHUS.

J17151 BEITIOJIHEHUST OTIBITA TTIOHAT00UTCSI:

® byThUIKaMOJIOKa

® Vkcyc

® [1a3Has nuIeTka

® JlnuHHas JTOXKKA

Hauunaem sxcnepumenm:

1. HarpeiiTe MOJOKO B MHUKPOBOJHOBOW T€YM B TEUCHUE MHUHYTHI.
[ToripocuTte MOMOIIM Yy B3POCIIBIX, €CJIU HYK/IA€TECh B HEH.

2. 3amnoJIHUTE MUIETKY YKCYCOM.

3. MenneHHO OTHpaBbTE YKCYC U3 TIMIETKH B TEIJIOE MOJIOKO |
MEPEMEIIANTE €TO JIOKKOU.

4. YOenurech, 4TO CMECh HE CIIMIIIKOM TOpsvas, 3aTe€M MEIJICHHO BBLIEHTE
MOJIOKO C YKCycoM ce0e Ha pyKy HaJa pPaKOBUHOM U JIOBHUTE
IUIACTMACCOBBIC YaCTUYKH MaJIbIIAMM.

llpumeuanue:

[TpoBoast onbIT «MOJIOYHBIN TIJIACTHK» YOEIUTECh, YTO CMECh HE CIUIIKOM

ropsiyasi, Korjga BbUIMBaeTe ee Ha pyky! lopsiuas cmech ykcyca U

MOJIOKaHEKEAaTeIbHA MPU BBIIIOJHEHUE 3TOTO SKCIEPUMEHTA, TaK KaK OHA

nacT Hed(PEeKTUBHBINA PE3YNIbTAT.

Ilpumeuanue:

Uro mnpowusoiimer, Korma yKCyc A00aBUJIM B CTakaH C MOJOKOM U
nepeMemanu?Korga Bl BbUIMBamuM cMech MOJIOKA C YKCYCOM Ha PyKy, Bbl
CMOTJIA MOWMAaTh TJIACTMACCOBBIE YACTUYKU?

Pezynomam:

B Monoke comep:KuTCs BEIIECTBO MOJ Ha3BaHHWEM KazeuH. KasemH Moxer
OBITh OT/ACIICH OT OCTAJIbHOW YaCTH MOJIOKA C WCIOJh30BAHHEM YKCYca.
[lonyyaercss HeKMM TUN TIUIACTUKA, KOTOPBIM MPEACTaBISIET CcOOO0M
XUMHYECKOE COCIMHEHHE U3 JUIMHHBIX LEMOYEK MHOYKECTBA MEJIKHUX YacTer
aTOMOB, CIBUHYTBIX BMECTE.



OnbiT“Iukino3”

JIns yCKOpeHHMsl JBIKEHHSI LUTOIIA3Mbl BETOUKY DJIOAEH HEO0OXOIUMO
BbIJIEpKATh B TeueHHe 15- 20 MUH B TEIJIOM BOJE IMOJ HACTOJBHOM JIAMITON
(ma paccrosaun 20-30 cM). ONbIT OPOBOAUTCS J1aOOPATOPHO. YUaIIUMCS
npejJiaraeTcsi OTACIUTh OJWHIIMCT JJIOJEU U TMOMECTHTh Ha MPEIMETHOE
CTEKJIO B KaruIto BOAbl. HakphITh CBEpXY MOKPOBHBIM CTEKJIOM. PaccMoTpeTh
npenapat moj OonpImuM yBenudeHueM. IlmaBHO mepenBuras mnpemnapar,
HaWTU KJIETKH, B KOTOPBIX JIyYllle 3aMETHO JABUXKEHUE ITUTOILIa3MBbI.
[Mutomnasma nBMXKETCs, yBJIEKas 3a coO0M xyoporutacTel. X mepemeleHue
W 3aMETHO B KJETKax JHCTa mMoJ MukpockonoMm. Creayer oOpaTUTh
BHUMAaHUE Yy4YallUXCsl, YTO OOBIYHO IIMTOIUIa3Ma JIBMXKETCS MEJJIEHHO U
HE3aMETHO JIJIA rja3a.

OmnbIT “O0Hapy:KeHNe MEPOKCUAA3BI B KJIYOHAX KapTo(dess”

Ha Ttepke HaTHparoT ouMIleHHBIN KiIyOeHb kaprodens. M3 mesru uyepes
Mapiil0 OTXKHMAlT COK M COOMpPAOT B KOHMYECKYI0 konOy Ha 50 mui. B
IITaTUBE HYMEPYIOT MATh MpoOupok. B mepByto mnpuwimBator 1 wma
kaprodenbHoro coka, 5 mia 1 % pactBopa rugpoxuHoHa u 1 mu 3 %
pacTtBopa mepekucu Bojpopona. Bo Bropyto — Smun 1 % pactBOpa
ruapoxuHoHa u Imn 3 % pacTBopa nepekucu Bogopoaa. B tpetero — 1 mn
kapTodenbHoro coka u 5 mia 1 % pactBopa ruapoxuHoHa. B yersepryro — 1
MJI TIPEBAPUTENIBHO MPOKUITYEHHOIO B T€4YeHHE | MMH KapTO(eIbHOro
coka u 1 mi nepekucu Bogopoa. B msaryro — 1 mu kaprodenbHOro coka.

OnbIT “OMBLIEHHE KUPOB”

B xonby ¢ 1 cm® pactutensHoro macna no6asiasior 20 cM® COMPTOBOro
pactBopa KOH (unu NaOH), comepkumoe NEpeMENIMBAIOT U KHUISATAT B
tedyenne 60 wmuH. I[locnme ombplIeHHS pacTBOp pa3BoAAT g0 oObéma 20
CM IMCTHIIMPOBAHHOM BOABI M TaKMM 00pa3oM MONYYalOT pacTBOP
KaJMEBOro MblIa (KalMeBBIX cojeil SKUpHBIX KHcIoT).Brnpobupkyc2em®
pacTBOpaKaaneBoroMblnano6asisaoT0,5cM°  KOHLIEHTPUPOBAHHON COISHOI
kucnotel (HCI). OGpasyromiuecs >KupHble KUCIOTH HEPACTBOPUMBI B BOJIE U
OyayT coOMpaTbcs B BEpXHEH YaCTH COJIEPKHUMOTO TPOOUPKH.

OmnbIT “IIBeTHas peakuus Ha OeJIKH”

1. B npo6upky HaneiTe 5 kameib pacTBopa SHIHOTO Oelika 1
OCTOPOXHO no crenke npubdaBbTe 3—4 Kariv KOHIIEHTPUPOBAHHOM
A30THOM KHUCJIOTBL.

2. Cmech OCTOpOXHO — HarpedTe. Bblllamaer ocalok, KOTOPBI
OKpAIlIUBACTCS B JKEJITHIN LIBET.
3. [MocneoxnaxaenusaBnpooupkyOCTOPOXHOnocrenkenpuneitel(

kanenb 30 %-ro pactBopa NaOH, xenrast okpacka nepexoauT B
OpPaHKEBYIO.

OnbiT “TaHuyl0mIKe CIOPHI 101 MUKPOCKOIIOM”



Kaxnas crnopa uMeeT yaJuMHEHHblE O0pa3oBaHUs - »3yaTteppl — 3TO
NPUCHOCOOJIEHUsT  JAJIA  PAaclpOCTPAaHEHUs C  IOMOIIBIO  BO31yXa,
cBoeoOpa3Hble KpbuUlbs. Korma BO3ayX Cyxoi, TO cmopa pacnpaBiser
KPBUIbsI, TTOJIXBATHIBACTCA BETPOM U JICTHT B HAJEXKJE MOMAcCTh B XOpOIIEe
Mecto. Korma cnopa momajgaer B MOTOK BIAXHOrO BO3JyXa (T.e.B MECTO,
MOAXOAIEe JUIsl HPOPACTAHUS ), HIATEPHI CKUMAIOTCS U CIIOpa MaJaeT.
DnaTepbl ABUTAIOTCS 0€3 3aTpatr Kajopuid. TOMINBO-U3MEHEHUE BIAXKHOCTH.
YrtoObI 3aCTaBUTH 3JATEPhl CKUMATHCS MO MUKPOCKOIIOM, HY)KHO CO37aTh
YCTIOBHSI BIIQYKHOCTH, T.€. HY)KHO Ha HUX MOJBINIATE. | JTaBHOE TPHU 3TOM UX
HE CYTh.

OmnpIT “KieTkn aBoKaa0 mox MUKPOCKONOM”

VYyamumesa mnpennaraeTcs B3ATh KyCOYEK aBOKagO0 M IMOMECTUTh Ha
IPEAMETHOE CTEKJIO B KAIUIKO BOABL. HaKpBITh CBEPXY MOKPOBHBIM CTEKJIOM.
PaccmoTpers mpemnapaT noja OosibliuM yBenuueHueM. [InaBHO mepeaBuras
npenapar, HaWTH KJIETKHM, B KOTOPBIX JIyYlll€ 3aMETHO JBH)KECHUE
nuroruia3mel. [lutonnazma aBukercs, yBiekas 3a coboi xymopormiactsl. Mx
NEPEMEIEHHE M 3aMETHO B KIIETKax JMCTa Mo MHKpockornom. Crenyer
oOpaTUTh BHHMMAaHHE YYaIIUXCS, YTO OOBIYHO IUTOIJIA3Ma JBUKETCS
MEJUIEHHO U HE3aMETHO JJIA IJ1a3a.

OnbIT “/leiicTBMe aMWIa3bIHA KpaxmaJu”

B 9 npobupok HanmuBarOT Mo 2 MJI AUCTUUTUPOBAHHON BOBI M JOOABISIOT
no lkamie 1% pactBopa nona. OTaenbHO B cTakaHYMK HanuBaroT S5 Mi 0,5%
pacTBopa Kpaxmana. M3 crakanumka OepyT mpoOy - | karuiro, BHOCST B
NEPBYIO MPOOUMPKY U TMEPEMEIIMBAIOT, B pe3yJdbTaTe 4YEero pacTBOp B
npoOUpKE OKpAaIMBACTCS B CHHHMM HBET. B cTakaHYMK OBICTPO BHOCAT 5
Kareab CIIOHBI, SHEPTUYHO MEPEMEIINBAIOT U 3aMEYaloT M0 CEKyHIOMEpY
Bpems. Uepes 20 cekyHn O6epyT 13 cTakaH4YMKa MpoOy —1 Karuro 1 BHOCST BO
BTOPYIO TIpoOUpKy. Eciu XUIKOCTH B MPOOUpPKE CTaHET (UOJICTOBON WU
KpacHO#, TO MpoOBI U3 CTaKaHYMKA HY)KHO OTOMPAaTh U BHOCUTH B MIPOOUPKH
gyepe3 kaxapie 20 cexynna. Ecnu xuakocts B mpoOupke Ne 2 okpacutcs B
CHHUN 1BET, TO MpoOBI cieayeT OTOMparh depe3 Oojee IUTENbHBIC
WHTEpBaIbl BpeMeHH, Hampumep uepe3 1 munyty. Korma B omHO#l u3
MPOOUPOK IIBET pacTBOPA MOJIa HE UBMEHHUTCS, THIPOJIN3 KpaxMalia CUUTAIOT
3aKOHYEHHBIM.

OmnsIT “OcaxkaeHue 0eJJKOB IPU HATPeBaHUM”

B 5 npobupok wHanute 1o 0,5 mut pactBopa 6enka. 2. Harpets comepxumoe
nepBoit mpobupku. HabGmronaTe BeimageHne ocaaka Oemka.

Bo BTOpyto npobupky 100aBuTh Karmiwo 1 % pacTBopa yKCYCHOM KUCIOTHI U
HarpeThb. OcaxeHre NPOUCXOIUT ObICTpEE U MOJIHEE, T.K. MOJIeKyJia OeKa
HaXOJIUTCS B U303JIEKTPUUECKOM COCTOSTHUU

B tpetbio npoOupky npuiinth Heckoabko Kamenb (0,5 mi) 10 % pactBopa
rUAPOKCcUAA HATpUs U HarpeTh. Ocaok Oenka He oOpa3yeTcs Jaxe mpu



KUISTYEHUH, TTIOCKOJIbKY OCITKH MPUOOPETAIOT OTPULIATENbHBIN 3apsijl.

OmnsIT “CropocTh pacTBopeHus”

1. 3anoJIHATE OJMH CTakaH Ha 2/3 xoJogHou Bojoi. Boga nomkHa
OBITH JICJITHAS HA OIIYTIb.

2. Jlo6aBbTe nBEe yaiiHbIe JIOKKH caxapa B CTaKaH C XOJIOJHOU
BOJOM U Iiepemernaiite ero. Pazmemmusaiite caxap, IOKa OH He
pacTBOpUTCA. 3aCEKUTE€ BpeMs Ha pa3MEIIMBAHUE caxapa B
XOJIOJTHOW BOJIE W 3aIMILETE PE3yIbTaT B TETPAIb.

3. 3anoiaHUTe BTOPOM cTakaH Ha 2/3 Temjoll BOJOM M3 KpaHa.
Y6enurech, 4TO BOAA HE SIBIACTCS HHM ropsiueit, HU XojoaHou. OHO
JIOJKHA OBITh KOMHATHOM TeMIEpaTyphl.

4. JlobaBpTe B CcTakaH C TEIUIOW BOJOM JBE JIOXKKH caxapa.
[TepememuBaiite caxap, MOKa TOT HE PACTBOPUTCS. 3aMUIIUTE BPEMS,
KOTOpO€ TOHAJI00UIIOCH caxapy, YTOObl OH TOJIHOCTBIO PAaCTBOPUIICS B
BOJIC.

5. Bekunsarture Boabl U HaJIEWTE €€ Ha 2/3 B cTakaH.

6. Taxke mo0aBbTe B CTaKaH C ropsideil BOAOW JBE JIOKKH caxapa.
[TepememmuBaiite caxap, MoKa TOT HE PACTBOPUTCS. 3aMUIIUTE BpEM,
KOTOpO€ TOHAJA00UIIOCh caxapy, YTOOBl OH TOJIHOCTHIO PAaCTBOPUIICS B
BOJIC.

7. Uto Bbl y3Hanu u3 onbITa«CKOPOCTH pacTBOPEeHUs» ?

OnbIT “Xy10ponJiacTsl KpacHOro nepua”

1. OCTpBIM JIC3BUCM HYKHO OCTOPOXKHO CACIIATh KaK MOKHO TOHKHH Cpe3 10 Ja

2. [lanee moMeIaeM cpe3 B KareiabKy BOJAbI B MPEMETHOM CTEKIIE U
HAKpbIBAEM €ro MOKpOBHbIM. KieTKU nepya BUIHBI JaXe Ha
HEOOJBIIIOM YBEITUYCHHUH.

3. PasrispiBaiiTe camble TOHKHME YIaCTKH cpe3a.

OmnbIT “Bona u3 Bo3ayxa”

1. [TomHOCTRIO 3aMOJTHUTE KYOUKaMH JibJia OaHKY.
2. [ToceinbTe KyOUKH JIbJIa OJTHOM JIOKKOW COJIM U TIIIOTHO
3aKporTe OaHKY KPBIIIKOM.
3. XoporeHbKo BCTpsixHuTe 0aHky B TeueHue 30 cekyHI.
4. [TomecTtuTe GaHKy Ha TBEPAYIO MMOBEPXHOCTh M OCTaBbTE €€ B
nokoe Ha 10 MuHyT.
5. Coycts 10 MuUHYT Ha BHEIIHEW CTOPOHE OaHKHU TIOSBSITCS

Kaneyibku BOAbl. Ecim 3TOro He Mmpou30uuio, OCTaBbTEe OaHKY B
nokoe emie Ha 10 muHyT. Kak TOoJIbKO Ha BHEIIHEW CTOpOHE OaHKU
MOSIBUJIMCH KaNeJIbKU BOJbI, MOXKHO MEPEXOUTH K 6 mary.



6. OGepHuTe 0OaHKy TKaHBIO, HEMHOTO MOJOXKIWUTE, a MOTOM
CHUMMWTE TKaHb ¢ OAHKU U MMOCMOTPUTE KaKas OHa MOKpasi!

OmnbIT “@pyKTOBasi 0aTapeiika”

1. [lonroToBhTe (PPYKT K IKCIEPUMEHTY, COKMUTE €ro CO BCEX
CTOpOH pykamu. He >xMuTe Ha HEro CHIbHO, HO U He ciabo. Unes
COCTOMT B TOM, YTOOBI CMATYUTH (PPYKTHI TaK, YTOOBI COK TEK
BHYTPHU.

2. BcraBbTe rBo31M BO (DPYKT HA pacCTOSIHUE S5 CM JIpYT OT Apyra.
OcTpble KOHLBI TBO3/I€H JOMKHBI OBITh B ILIEHTpE (PpyKTa, HO OHU
HE JI0JDKHBI COMPUKACATHCA.

3. Ynaanute H30JSAIUI0 C TPOBOJOB JIAMIIOYKH. BBl JTOKHBEI
YIAIATh JOCTATOYHO M3OJSIUHU, YTOOBI 0OCPHYTHh MPOBOIa BOKPYT
I'BO3JIEH.

4. Bo3zpMuTe OaMH TPOBOA W OOMOTaiiTe €ro  BOKPYT
OLIMHKOBaHHOro TBO3Asi. He 3abyaptre o0OMOTaTh MPOBOJ
U30JICHTOM.

5. Jpyroii mpoBo 00MOTalTe BOKPYT METHOTO TBO3IS.

6. Korma Bwl HauHeTe oOMaThIBaTh BTOPOH MPOBOJA BOKPYT

MEJTHOT'O TBO3/IsI, JITAMIIOUKA 3arOpHUTCs !

OnbIT “Xumnuyeckas meramopgosza”
1. CoMHHUTE TUCTOK Oymaru, MOJOKUTE ero B 0aHKY, COXXTUTE U
OTJIOKUTE OAHKY B CTOPOHY.

2. [TonomaiitTe cCKOpIIyIly Ha MEJIKHE YaCTU U MOJIOKHUTE UX Ha OJIIOLIE.
3. Jlo6aBpTe B HUX YalHYIO JIOKKY yKCyca.
4. [TonoxuTte dYailHyr0 JIOKKY caxapa Ha KpbllKy. CoXrure

caxap, HCHOJIb3ysl CHUPTOBYK Jamily. FcCronb3yWhTte 3aKuUMBI,
YTOOBI YACP>KUBATH KPBIIIKY HaJI JIAMITOM.

OnbiT “KpucTa/L1bl B KJIETKAX HIEJTYXH JyKa”

VYyammumMmcs npeaiaraeTcsi B3sATh HIENYXY JyKa U MOMECTUTh Ha MPEAMETHOE
CTEKJIO B Karulo BoAbl. HakpbITh cBEpXy MOKPOBHBIM CTEKJIOM. PaccMoTpeTh
npenapar noj OOJIbIINM YBEIUYEHUEM.

OnbIT “IIepexkuch BOAOPOAA U APOKKH"

Ilepexucrk BOJOpOAa OTHOCHUTENBHO HECTAOWIIBHA, MOITOMY CO BPEMEHEM
OHa pacrajaeTcss Ha BOJAY M KHCIOpPOJ. B 3TOM 3KCHEpUMEHTE IPOKKHU
N00aBIAIOT K TEPEKUCH BOJOPOaA, YTOOBI YCKOPUTH TpoOIecC ee
Pa3IOKEeHUs, KOTOPBIM OOBIYHO MPOTEKAET MEJIEHHO. Bbl MOXeTe mpoBecTH
JKCIIEpMMEHT J0Ma B pakoBUHE. Bam moHamoOuTcs myctas OoJblnas
OyThUJIKA W3-TIOJ] Ta3UPOBKH, 3-TIPOIICHTHAs TIEPEKUCh BOAOpPOJA U3
MPOJYKTOBOIO MarasvHa, OJWH MAaKET aKTUBHBIX APOXKEU, >KUIKOE MBLIO
JJI8 MBIThS TIOCyAbl M Terutas Boaa. Cmemraiite okono 113 rpammon (4
YVHIIMU) TEPEKUCH BOJOpOAa ¢ 56 rpaMMaMu (2 YHIMSIMU) MbUIA JJISl MBIThS



MOCY/ibl B OYThUIKE ¢ cO/10BOM. OTIIOKUTE U CMEIIANTE MaKeT C APOAIKAMU C
TEIUION BOJOM, TaNTE HACTOATHCSA OKOJIO AT MUHYT. BBIIEUTE IPOKIKEBYIO
cMech B OyTBUIKY C Ta3upoBKoil. B pesynbraTe peakiuu o0pazyercs
ra3000pa3Hblil KHUCIOPOA, a MpH A0OABIECHUHU KUIKOTO MOIOLIErO CPECTBA
oOpasyercs mneHa.

OnbiT “Hbipsiomee s1iino”

B BBICOKMI1 XMMWYECKHMH CTaKaH WA IIUPOKUNA UWIMHAP HAIMBaOT 5%-
HBIAPACTBOP COJSIHOW KHMCJIOTBI. 3aTEM B PACTBOP OMYCKAIOT HEOUHUILEHHOE
KypPUHOE i110, KOTOPOE BHAUajie OIyCKaeTcs Ha AHO cocyna. OqHako 4yepes
HEKOTOPOE BpEMs Ha IOBEPXHOCTH CKOPJYIBI MOSBISIIOTCS ITY3bIPbKU
YIJIEKUCTIOro ra3a (BCIIENCTBUE peaKIMu KapOoHaTa KaJlbLKsS CKOPJYIBI C
COJISHOM KHCJIOTOM) M YBJEKalOT siiiio BBepX. Ha moBepxHOCTH My3bIpbKU
rasa JOMarTCcs U SUI0 BHOBb "HbIpAET Ha AHO". IIpouecc nmpoTekaeT 10 tex
1I0P, IIOKA HE PACTBOPUTCS CKOPJIIyIa.

[Ipumeuanue. Eciu M0 OKAXKETCA CIMILIKOM TSKEIbIM, TO JJISI YBEIUUEHUS
IUIOTHOCTH PacTBOPA B HETO CJIEYET 100aBUTh HEMHOTO TMOBAPEHHOM COJH.

OmnbIT “Bo3aymiHblil IIapuK”

AxkypaTHO HanuBaeM B OyThUIKy mpumepHo 50 miu ykcyca. Hacwimaem B
IIApUK JIBe- TPHU 4YalHbIE JIOKKM coAbl. Haneaem MIapuk Ha TOPJIBIIIKO
OYTBIJIKU U BBICHIIIAEM COAY M3 IIapuka B ykcyc. CMOTpUM, 4TO MPOUCXOIUT
— mapuk HagyBaerca. OObsACHEHHE: NpPU CMEIIMBAHHUU COABI U YKCyca
BO3HUKAECT XHMHUYECKAsl pEAKUUSA, B PE3yJNbTaTe KOTOPOU BBIIEIAETCS
yraekucisiid raz COs.

OnbIT “Ilepexkuch BOAOPOAA U 0TOEIMBATEb

CMech mepekucH BOJOpPOJa W OTOeIMBaTelsl CO3JaeT Tra3000pa3HbIN
KUCIIOPOJl, CoJIb (XJopwa Hatpus) W Boay. OtOenuBaTens OJDKEH
collepKaTh THUMOXJIOPUT HATPUsA, YTOOBI STOT HKCIEPUMEHT CpadoTall.
PactBopsl HE HYXHO KOHIIEHTPUPOBATh, YTOOBI TIONYYHUTHh OBICTPYIO
peaknuo. Bam monagoOutTcs 3- TpOLIEHTHAs TEPEKUCh BOAOPOJA,
MPUOIU3UTENHHO 6-TIPOIICHTHBINM OBITOBOM OTOENMUBaTeNb U cTakaH. Haielite
B CTakaH 56 rpamMm (2 yHuuMM) OTOENMBATENsl M SKBUBAJICHT MEPEKHUCH
Bojoposa. Kak TONBKO OHU CMEIIAIOTCS, PEeaKiys MPOU30MAeT OBICTpO,
o0pa3ys my3bIPbKH.

OmnbIT “Kpacuresin U3 )KeBaTeJIbHON pe3HHKH”

[TomenraroT B mpoOUPKY, OKpAIIEHHYIO XKeBaTenbHYIO pe3nHKy («Eclipse
crienasi BUIIHSY), HAPE3aHHYI0 Ha HEOONbIINE KyCOYKH, U TMPHINBAIO 2-3
MJI TUCTHJUTMPOBAHHOM BO/ABI. HarpeBato mpoOMpKy B TUIAMEHH CIIUPTOBKHU
WU Ha BOJASIHOM OaHe 10 MOJy4YeHHs] OKpalleHHOTOo pacTBopa. PaznuBaro
pacTBOp B JBE MPOOUPKHU, B OJHY U3 HUX J00aBisit0 | M pacTBOpa cepHOi
KHCJIOTHI, B Apyryto | miu pactBopa rujpokcuna Harpusa. HaOmronaro,
MPOUCXOJUT JIU U3MEHEHUS OKPACKU KPAaCUTENsl B 3aBUCUMOCTU OT CPEJbl.



3aTemM HarpeBar0 MNPOOUPKY, B KOTOPYIO Ao0OaBwiM pactBop mienouu. C
HEKOTOPBIMHU KpacUTENIIMH B 3TOMCIIy4ae HaOnoAar o0pa3oBaHUE HKENITO-
KOPUYHEBOTO pacTBOpa.

OmnpIT “CenmnkaTHBIC BOAOPOCIHN”

B npoOupku Hanmuiau mo 5 MJ CHIIMKaTHOTO Kiesi, pa30aBUB €ro BOAOW B
cootHomenue 1:1. B kaxnyro npoOupky ao6asunu no 0,1 r coneit menu,
xKenesa, HHUKeNs M amoMuHus. HaOmoganu  pocT  «XMMHYECKUX
BOJIOPOCIIEN», KOTOPbIE COCTOSAT U3 HEPACTBOPUMBIX CHUIIMKATOB METAIIOB U
HAallOMHUHAIOT HACTOSIIME HUTYAThle Bojopochu. L[BeT Bogopociei 3aBUCHT
or wmetawia. Yepe3 15-20 MHHYT B CTakaHE TOSBATCS «3apOCIH»,
HaIllOMUHAIOIINE E€PEBbsl WIM BoJopociau. M3 kpucraina onyleHHON coau
BBITSITUBAETCSl TOHEHBKAsl MoJiasi TpyOOuka, CTEHKH KOTOPOM COCTOAT M3
oOpasyromerocs ocajka. TpyOouka IPECTABIISAET coboii
HOJYNPOHULIAEMYI0 MEMOpPaHy, 4epe3 KOTOPYIO BOJa MOHMKAET BO BHYTPb.
HabnronaeTcst ocMoc- OJHOCTOPOHHEE MEpPEMEILEHUE BELIECTBA 4epe3
HOJYNPOHULIaEMYI0 MeMOpaHy. B pe3ynbTate 3TOro B HEKOTOPBIX MeECTax
TpyOouka peercsa. BHOBb oOpa3yercs ocaiok.

OnbIT “Bo3ayx B mouse”

1. TlomectuTe mycTyr0 OaHKy OTKPBITHIM KOHIIOM BBEpPX B CTakKaH
emkocTbio 500 cM® ¥ HaNoONHWTE CTaKkaH BOJOW BHINIE Kpas OaHKH.
OTmeThTe ypOBEHD BOJBI B CTaKaHe.

2. OCTOpOXHO BBIHBTE OaHKy, HAalOJIHEHHYIO BOJOW, M HU3MEphTE
00BEM BOJIBI MEPHBIM IMIIMHIPOM. 3anuiure o0beM (a). YpoBeHb BOJBI B
CTaKaHe ymnaJIeT Ha BEIMYNHY, paBHYI0 00beMy BOJIbI B OaHKE.

3. IlpocepnuTe mNpUMEPHO BOCEMb MAaJICHBKMX OTBEPCTUH Ha JTHE
OaHKH.

4. baHKy OTKPBITHIM KOHIIOM IMPOTaJKUBANTE B MOYBY, C TTOBEPXHOCTHU
KOTOpO#l yjalieHa pacTUTEIBHOCTh, JO TE€X IOp, MOKa MOYBa HE HAYHET
BBIXOJIUTH U3 0TBEepCTHI. OCTOPOKHO BHIKOMANWTE OaHKY, IEPEBEPHUTE €€ U
yAQINTE JIMIIHIOK MOYBY, HAXOISIIYIOCS BbILIE Kpasi OaHKHU.

5. CHOBa OCTOPOXHO TIOMECTHTE OAHKY C MOYBON OTKPBITHIM KOHIIOM
BBEpPX B CTaKaH C BOJIOW U Pa3phIXJIUTE MOYBY CHAPSIOM, YUTOOBI BHITECHUTh
U3 HEe BO3YX.

6. YpoBeHb BOJBI B CTaKaHE CTAaHET HUXKE, YEM paHBIIE, TOTOMY, YTO
4acTh BOJbI U3PACXOAYETCS HA 3aMElIEHUE BO3/lyXa, KOTOPBIM coaepKalics
B IOYBE.

7. VI3 momHorOo MepHOro muiuHApa eMKocThio 100 cm3 mobaBeTe BOIY
B CTaKaH JI0 MPEKHEro YPOBHA. 3anmuimnTe o0beM 100aBIeHHOM BobI (b).

8. IlpormenTtHoe CoJiepKaHuE BO3/lyXa B MOYBEHHOM

00pa3ziie MOXKHO onpeaienuTh mo gopmye: b/a x 100.
9. TloBTOpHTE OMBIT C MOYBEHHBIMU 00pa3llaMy U3 Pa3HBIX PAOHOB.



OmneIT “Moi BoJoc?”

VYyamumMmcs npejjaraeTcst B3sTh BOJIOC U TOMECTUTh Ha MPEIMETHOE CTEKIIO
B Karito BOAbl. HakpbITh CBEpXy MOKPOBHBIM CTEKJIOM. PaccMoTpeTh
npenapar noj OOJbIINM YBEIUYCHUEM.

OneIT “Hurn”

VYyamumcs npeanaraeTcs B3sTh HUTKA U TOMECTUTh HA MPEIMETHOE CTEKIIO
B Karuio BoAbl. HakpbeITh CBepXy IOKPOBHBIM CTEKJIOM. PaccMoTperhb
npenapar 1moj OOJbIIUM YBETUYECHUEM

OmnbIT “PapaoHoBbie 3Men”

['1TrOKOHAT KaJIBIKS — 3TO KaIbI[UEBast COJIb TJIFOKOHOBOM KHCIOTHI
(C6H1207). Kanbiuii opraHusm y yejJoBeKa HEOOX0IUM HaM IS
HOPMAJILHOTO TIPOBEJICHUS HEPBHBIX HMMITYJILCOB, JUII  paOOTHI MBIIIIII,

Jis  jedarenbHOCTH  cepania, Juid  (GOPMHPOBAHUS KOCTHOM TKaHM U
CBEpTHIBaHMS KpOBU. B anTeuHOl Ta0leTKe TIFOKOHATA KajbIlds OOBIYHO
comepxurcs 10 9% xaneima. Ho He cam kampliuid Hac B 3TOT pa3
MHTEPECYET, a €r0 CIIOCOOHOCTH JenaTh ““®apaoHoBY 3Mer0”.

“@apaoHoBa 3Mesi” — 3TO PE3yJbTaT XHUMHUYECKOW peakuuu, KOoTopas
OPOUCXOJUTIIPH TOPEHHMH C MHOTOKpPAaTHBIM YBEIHYEHHEM oO0beMa
MCXOJTHOT'O BEUIECTBA 3a CYET NOPUCTOM CTPYKTYPHI pe3yJIbTaTa pEAKIUH.
Ha Bup 310 moxoxe, kak Oy/ATO U3 BEIIeCTBa BBINMOI3aeT OECKOHEUHAs 3Mes !
1. [Tonoxxute Ha CyXOH CIIUPT TAOIETKY
2. [Tomoxrure ee 0OOBIYHON CITMYKON

OnbIT “OnpeneneHue KpaxmMajabHOH 100aBKkn”

Jlns ombITa MHE TTIOHAAOOMIIOCH: MEJI, BOJIa, CTaKaHBI, 01, MATIETKA.
OnpeneneHue KpaxMajlbHOW OOABKM MOYHO BBISIBUTH IyTEM JT00aBIICHHS
oma B oOpasuel Ména. Ilpm B3auMojaelcTBUM #oma C  Kpaxmajaom
MPOMCXOIUT XHMHUECKas PpEaKIus W KpaxMall MPUOOpEeTacT CHHIOIO
okpacky. Yem mBer OoJiee HMHTCHCHUBHBIM, TeM OOJIbIIIE Kpaxmania
coAepKUTCA B MpojaykTe. TOUHO TakoW K€ pe3ysbTaT MOJydaeTcs, €clid B
MEIe BMECTO Kpaxmajga IpPUCYTCTBYeT Myka. Bo Bcex ciaydasx mocie
nobasieHus 2-3 kamnenb Hoaa Ha oOpasisl METa HUKAKOTO M3MCHEHUS IIBETa
0oOHapy»)eHO He OBLIO.

OmnbiT “KpucTajiibl moBapeHHoii coim, Caxap-necok”
e CroJioBas COJIb;
o [IpoOupka, HaMOIOBUHY 3aMOTHEHHAS TOPSYEH BOIOH;
e Huth u3 Xxjomnka;
e Ckpenku;
e (CrnMuka WM KapaHJIalil.

JloGaBiisiii B BOJly COJIb, TIOKA OHA HE NEpecTaHeT pacTBOpsThCs. [lomyumcs



HACBIIEHHBIN coneBoM pacTBop. [lomoxknm, moka Boxa OCTBIHET. 3aKpenu
KOHEIl HUTH Ha CKperKe, KoTopas OyAeT CIYXKUTh rpy3oM. Jpyroit koHely
HUATU 3aBSDKU y3JI0M, NPOJAEHb B HErO0 CIHYKY M OMYCTH KOHEL] HUTU CO
CKpEeNKOW B coJIeBOM pacTBOp. [loimoky cOuyky IrOpU3OHTAIBHO CBEPXY
POOUPKHU. Taxk HUTH HE COCKOJIB3HET B pOOUpKY.
[TocTaBenpoOupkyBTemIoemectona3—4ausa. Eciau mocMoTpers Ha POOUPKY
Yyepe3 HECKOJIBKO JTHEH, Thl YBUJIUIIb, YTO HA HUTH 00pa3oBaiach HEOOIbIIAs
KOJIOHHSI KPUCTAJUIOB COJIH.

OnpIT “IKeTpaknus xjaopoduiia”

Marepuansl 1 000pyI0BaHUE

° 2-3 1MCTOYKa KOMHATHOTO pacTeHusi (TepaHd, TpaJeCKaHIus,
NOJOUIYT W Jpyrue 3eJeHble pAacTeHUs, HO u30eraiite OpaTh STOBUTEHIE,
HarpuMep, ajaokasuio). JINCTh HYX)HO OpaTh TEMHO-3€JIE€HbIE, C OOJBITUM
cojiepKaHueM xJjopoduiia.

° 15 mun meauumHckoro crnupta (B uaeane 95%, Ho crogurcs u 70%,
TOTJIa HEMHOTO YBEJIWYUM CIHUPTOBONM oO0BeM). Eciam BbI pemmte aenarh
OTIBIT 3, TO €CTh CMBICJI CJIeJIaTh SKCTPAKTA MOOOJIbIIIE.

o Men - HEOOJIBIIION KYCOYEK.
o ®dapdopoas nocyaa ¢ GaphopoBbIM MECTUKOM, JIOKKOU (B Haease
dapdopoBas cTynka ¢ IECTUKOM)
o MarneHnbKkas BOPOHKA, JJIs MPOIIC)KUBAHUS.
o OunbTpoBanbHas Oymara (MOXHO nonpoooBaTh
3aMEHUTh  IUIOTHOM caneTKOM)
o [TpoOupku 1 HEOONBIIIONW CTAKAHUYHUK.
° DoHapUK.
o UYepnas Oymara (17151 060pauynBaHus TPOOUPKH ), KIIEH, pe3NHOYKA WU
CKOTHY JJIs 3aKpeTyICHUSI.
° Hoxuunpl,

1. HM3menpuuTe JUCTBS C TMOMOIIBIO HOXKHHII, IToMecTuTe B (hapdopoByio
CTYNIKY M pacTHpalTe MEeCTUKOM (JI0KKOH, dhopdopoBoii comonkoit). Korma
Macca CTaHeT 0oJiee WM MEHee KalieoOpa3Hou, 100aBbTe HEMHOTO CIUPTA,
MPOJIOJKasi pacTUPATb.

2. JloGaBpTe B MacCy MEJIOBYIO KpONIKY (MajleHBKYIO IWIETOTKY). ITO
HE0OX0MUMO, YTOOBI HEWTpPaJM30BaTh KHUCJIOTHOCTh KIETOYHOTO COKa,
BBIXOJISIIET0 M3 Bakyosied. Kuciaorsl KieToyHOro coka 001aaaroT
CIIOCOOHOCTBIO  paspymiaTh XJI0powiul, TOraa BHITSKKA CTAHOBHTCS
HEMPUTOIHOU JIJISi ONBITOB.A MEJ UCIIPABIISAET CUTYAIIHIO.

3. Ilpomomxkas pactupaTh Kamuily, J00aBbT€ IOCTEIICHHO OCTAaBIIHICS
cnupT. JlomKeH NoIyYynuThCa U3yMPYIHbIN LIBET KUIKOCTH.

4. llpouexuBaeM uepe3 BOpPOHKY C (QuiabTpoMm (BaTHbIM nauck). Bara
MOTJIOTUT MHOTO >KHJIKOCTH.

5. ®dunbTpyeM B CTaKaHYUK. DTO 3alMET KaKOe-TO BpPEeMsl, MUHYT MATh WU
oosnbie. [lo3apasisito, Bel nonyuninu Guibtpat. Ham gunbTpat Ha3biBaeTCs



"BBITSDKKA XJIOpO(uiIIa" Uil €ro CupTOBOM SKCTPAKT.

OnbiT “ITogBoaHAa"A J0AKA U3 AHLA”.

Bo3zpMute 3 OaHku: JIB€ TOJI-TUTPOBBIE M OJHY JUTPOBYI0. OnHY OaHKY
HAIMOJIHUTE YMUCTOW BOJOM U OIYCTUTE B HeE Chipoe siiio. OHO yToHET. Bo
BTOPYIO0 OaHKy HajielTe KPEeNmKUil pacTBOp MOBAPEHHOU coiu (2 CTOJOBBIE
noxku Ha 0,5 1 Boabl). OnmycTuTe TyJa BTOPOE SIUIO - OHO OYJEeT IJIaBaTh.
D10 0OBSICHSIETCSI TeM, YTO COJICHash BOJa TsKesee, MOITOMY U IJIaBaTh B
MOp€ JIETY€e, YEM B PEKE.

A Temepb MOJOXKUTE HA JTHO JUTPOBOW OaHkM siino. [locTtenenHo nmoanvBas
o ouepeau BOAYy M3 00EMX MaJICHbKMX OaHOK, MOXKHO TOJYYUTh TaKOUH
pacTBOp, B KOTOPOM SIMII0 HE OYyJIeT HU BCIUIbIBATh, HU TOHYTh. OHO OyAeT
JepKaThCsl, KaK MOJABEUICHHOE, Mocpean pacTtBopa. Korjga ombIT MpoBEncH,
MOHO TIOKa3aTh ¢okyc. [loanuBas cosieHON BOJBI, BbI JOOBETECH TOTO, YTO
S0 OyJeT BCIUIbIBaTh. [lomuBas mMpecHylo BOAY - TOTO, YTO SIMIO0 OyAeT
TOHYTh. BHEIIIHE coJieHass U MpecHasi BOJA HE OTIMYAETCs APYr OT Apyra, u
9TO OYJET BHITJIAICTh YIUBUTEILHO.

OnbIT “Ucue3aromme yepHuiaa”

e 0,5 crakana BojbI

o [lopomok MapranioBku (IepMaHraHaTa Kajivs) Ha KOHYMKE HOXa
e yKCyCc—14.IL

e TIEPEKHUCH BOAOpOJa 14.1.

e YHCTBHIMCTaKaH

Xo/1 3KCIIepUMeHTa:

1. Hanetite B cTakaH Boay, 100aBbTE B HEE TIOPOIIOK MAapraHIIOBKU U
TIHIATENILHO pa3MeniaiTe, 4ToObl PACTBOPUIIUCH BCE KPUCTAILTUKH.
[TonyunTtcst BOAHBIN pacTBOp MAPraHLIOBKU PO30BO-MaJIMHOBOIO I[BETA.

2. OrtIeiiTe MOJOBUHY pacTBOpa MapraHIlOBKU B YUCTHIN cTakaH. Jlo0aBbTe
B HETO YaHYIO JIOKKY YKCyca — pacTBOp CTAHET TOJBKO UyTh OJIe/THEE.

3. Jlob6aBbTe B cTakaH nmepekuch Bojgopoaa. Habmonakte 3a ncue3HOBEHHEM
nBetal

OmnsIT “Caxap roput oraem”

e Bo3pMute U3 cTapTOBOr0 HAaOOpPa rOPENIKY AJIsl CyXOTO FTOPIOYEro U
nosioxkute Ha He€ donpry. Buumanue! Ucnonb3yiiTe mpoOKOBYIO
MOJICTaBKY, YTOOBI HE UCIIOPTUTH PA0OUYIO TTOBEPXHOCTb.

e [locTaBbTe TPHU KycOUKa caxapa «IHUPAMHUIKOI», KaK MOKa3aHO Ha
pucysnke. [TonpoOyiiTe mokeds OOBIYHBIM KyCOUYEK caxapa — OH HE
OyZIeT TOpeTh.

e CoMHHTE JBa JIUCTKA OyMaru, MOJOKUTE UX Ha TOPEJIKY.

e CoXruTe CKOMKaHHYIO Oymary.

e JloxaHUTeCh, IOKA OHA MOJIHOCTHIO MPOTOPUT.



ColepuTte MoTyYuBIIYIOCS 30I1Y.

BrichinibTe 3011y HAa KyCcOUYeK caxapa.

Hatpute kycouek caxapa 30510l CO BCEX CTOPOH.

[TocTaBbTe 3TOT KyCcOUEK caxapa Ha JBa JApYyrux (Kak oka3aHo Ha
PUCYHKE) U MOJ0XTUTE ero. Bo3M0KHO, BaM MOHAI00UTCST BpEMsl, UTOOBI
OH 3aropecs.

OmnbIT “CBeTodop”

rroko3a(6r);

e ynaurokapmuu(0,01 r);

e 1M pactBop ruapokcuaa Hatpus(40mn);
e XuMuYecKkue cTakaHbl(31IT.);
JluctriuinpoBaHHas BOJA.

PacTBopsiem npumepHo 6 T ratoko3bl B 200 MJT TETUIOM AUCTUIIIUPOBAHHOM
BOJbI U TipuiuBaeM 40 mu1 pacTBopa rUApPOKCcHAAa HaTpusi. B npyrom crakane
pacTBOpsSiIEM MHJMIOKapMUH — MOJIYYaeTCsl OJHOPOJHAS KUIKOCTh CHUHETO
1BeTa. 3aTeM B OOJIBINON XUMHYECKUM CTaKaH BJIMBAEM IIEJIOYHON PacTBOP
TIFOKO3bI U PACTBOP MHAWTOKapMUHA. Habmromaem nsmMeHeHue 1Bera.

OnbIT “PazHonBeTHBIH cesibaepeid”
® JInuHHBIN cTeOENb CeNbIepest C JIUCThIMU.
® KpacHast 1 CHHSS TUIIEBBIE KPACKH.
® Tpu MaJIeHbKUX CTaKaHYMKA.
® HoXXHUIIBI WU CKAJBIIEIb.

Pactenus 100BIBaOT M3 MOYBHI BOJIY M TUTATEIbHBIC BEIIECTBA C
MIOMOIIIbIO TPyOOUEK-
COCY/IOB,TYIITUXBIOJIbCTEOISIOTKOPHEUKIUCTBSIM. Y CTPOMUCTBOATOM
CHCTEMBI TOX0XKE Y BCEX PACTECHUM — OT OIPOMHBIX JIEPEBBEB 0
CKpoMHOTO cenbaepes. [IpocnenuTs 3a muTaHuEM pacTeHU TeOe ITOMOXKET
3TOT MPOECKT.

Cxema padomuwt

1. Hameit mo 50-100mMm BOabl B KaXABIM M3 TPEX MAaJICHBKUX
cTakaH4nKoB. J[00aBb B MEPBBIM CTaKaHYMK CHUHIOK KPacKy, BO BTOPOH —
KPacHyl0, a B TPETUH — CHHIOO, M KpacHyr (MOJy4yuTcs (uoseToBast
Kpacka).

2. Tlompocu Koro-HHOYAH U3 B3POCIBIX AKKYPAaTHO pa3pe3aTh HOKHUIIAMH
WU CKajbleJaeM cTeOenb cenbiaepes BAOJIb Ha Tpu mnosockl. [loctaBb
CeNbJIepel B TPU CTAKAHYMKA, KaK ITOKA3aHO HA PUCYHKE.

3. He tporaii cenpaepeii. Uepes oauH-1Ba THS Thl YBUAMIID PE3YIJIbTAT.


https://melscience.com/ru/reagents/216/
https://melscience.com/ru/articles/kak-sdelat-svetyashuyusya-zhidkost-doma/

Pezynvomam. Jluctes cenpaepes BOMPAIOT KPaCHYI0, CHHIOKO U (PHOJIETOBYIO
KpacKy. Pa3Hble TUCThsI OKPAIIMBAIOTCS MO-PA3HOMY.

OnbIT “Bosme0Hbie najaouku”

Tpu XUMUYECKMX CTaKaHa HAIOJHSIOT PacTBOpaMHu JIaAKMyca, METHIJIOBOTO
opaHxeBoro u enondranenHa npumepHo Ha 3/4 oobema.

B napyrux crakaHax MOATOTaBIMBAIOT PACTBOPHI COJSIHOM KHUCIOTHI U
ruapokcuga Hatpus. CTekIsiHHOM  TpyOOukoil  HaOMpalT  PpacTBOP
ruapokcuaa Hatpus. [lepememmBaroT 310l TPpyOOUYKON >KUJIKOCTH BO BCEX
CTaKaHaxX, He3aMETHO BbUIMBAs KaXJbli pa3 U3 Hee HeOONBIIOE KOJUYECTBO
pactBopa. L[BeT XKMAKOCTH B CTaKaHaX M3MEHUTCS. 3aT€M HAOUPAIOT TaKUM
crtocoOOM KHCJIOTY BO BTOPYIO TPYOOUKY U MIEPEMENINBAIOT €10 KUIKOCTH B
craka"ax. OKpacka HHAMKATOPOB OISITh PE3KO U3MEHUTCSI.

OnbIT “MuHn-opankepes”

1. BrimoiiTe TmarensHo OyTHUIKY TakK, YTOOBI OHA ObLIa OYEHb
yuctoi. He Gecnokoiitech, eciu OHa elle He BhICOXJIa BHYTPH.

2. Pa3pexxbre OyTHUIKY MOIOJIAM.

3. HanonnuTte HUXXHIOI YacTh OYTHUTIKH HAMOJOBUHY MOCAIOUHON

IIOYBOM.

4, [TocaguTe caxkeHell iU paccaay B IOUBY, yoeaurech, 4to Bel
HOKPBUIN BCE KOPHHU.

5. CoenuHNTE BEPXHIOK YacTh OYTHUIKM C HUKHEW 4acTblo,

UCIIOJIBb3YA KIIEHKYIo JieHTy. CKilenBaiiTe 4yacTu OyThUIOK
peaeabHO XOpoIo!

6. HemHnoro Haneiite Bojbsl B OyTHUIKY.

7. [TonoxuTe OYTHUIKY B TEMIOE MECTO U OCTaBbTE €€ TaM HA TPUALIATH
MUHYT.

8. Uepes HeCKOJIBKO JTHEH Bbl 3amMeTuTe B OyTHUIKE BIIary.

Huuero ctpamHoro B 3ToM HET, IPOCTO OTKPOMTE KPBILIKY
OYTBUIKH ¥ JTaliTe €l BEICOXHYTh.

OmnbIT “OTHE4YaTOK Ccnop”

1. OCTOpPO’XHO BBIHBTE HOKKHU TPUOOB M3 X ILIATIOK.

2 [TomecTuTe MUIIATIKY TPUOOB KaOpamMu BHU3 HA YEPHBIN JTUCT.

3. Haxpo¥iiTe nuinku miacTUKOBBIMU CTaKaHYMKAMU.

4 [Mopoxaure 24 yaca v NpOBEPHTE, €CTh JIM HA JIUCTE OTIIEYATKH

criop TpuboB. Ecnu Ha rcTe HUYETO HET, OCTABbhTE MUISITIKA B
IIOKOE e1ie Ha 24 yaca.

5. [Tocne Toro, Kak Ha JUCTE MOSIBUINCH OTYETIUBBIC OTIEYATKU
criop, yoepuTe ¢ JucTa NUIAIKA TpuO0B M o0 auTe 24 Jaca,
MOKA JIUCT BHICOXHET.

6. BospMure nak ajist BOJIOC U pa3OphI3raiiTe ero Ha OTHEeYaTOK CIop

rpuOOB.



OnbIT “Ckeder JucTbeB”
1. Jlo6asbTe 20 rpaMmM kapOOHATa HATPUSI B METAJITUYECKUI
0604oHOK. 20 rpaMM — 3TO Y4 CTOJIOBOM JTOKKH.

2. HaneitteBrapenkyl,SnutpaBoabl. PactBopuTe kapOOHAT HATPUSL.

3. Harpelite cmech Ha muiuTe.

4, Korna pacTtBop HauHET 3aKumaTh, yOEpUTE €ro ¢ OrHs.

5. Bo3bmuTe NUCTOYKM M aKKypaTHO OIYCTUTE UX B TApEIKYy C
TOPSTYUM PACTBOPOM.

6. [TogoxxauTe moka JUCThS BIUTAIOT B c€0s1 cMeCh—O0K0JI0 30 MUHYT.

7. [To ncreyeHno BpeMEeHU U3BJICKANTE KaXKAbIi JTUCT aKKYypaTHO
IpY IOMOIIU MUHIIETA.

8. bepexxHo noMOWTE JIMCTOYKH MTPOXIATHON BOJIOM.

9. Hcnonw3yiiTe KUCTOUYKY, YTOOBI aKKYPATHO OTJEIUTh OCTATKH

JJUCTKA OT €10 CKCJICTA.

OnbiT “Tanen kanan”

1. Bo3pMuTe BOY M HaJICHTE €€ B CTaKaH.

2. JloGaBbTE B CTakaH C BOJOW JIBE KaIlJIM MHUIIEBOTO KPaCHUTEIS,
Tak Bbl 0003HaunTE, YTO ATO BOJIA.

3. HemHoOro HakJIOHHTE CTaKaH U MEJIEHHO JJOOaBHTE K BOJIE C
KpacHuTeJIeM CIHPT.

4. Bo3bpMHTE TUTIETKY U 3aIIOJTHUTE MACIIOM.

5. AXKypaTHO OITyCTUTE HAKOHEYHHK THUIICTKH B CIION CIIUPTA, HO HE B

BOJIY.
6. BrimaBute mapy kareib Macia.
7. HaGmonatite 3a pe3ynbraTtom!

OnbIT “BhipamuBanue 6akrepuii”

[TonroroBka pomamHux 4yamek Iletpu. Marepuanbl W HHCTPYMEHTHI
Kenatun KybOuk rossixbero Oynbona Caxap (2 uaiiHbie 0oxkKu) | damka
kurstaeHor Boabl [lepuatkm Yamka HeGombimas kpeimka OOmiue maru 1.
JloGaBbTE BCE MHIPENUEHTHI B MHUCKY. 2. XOpOIIO MepemMerniaiTe, moka Bce
He pactBoputcs. 3. Tenepb nepeHecuTe pacTBOp B JIIOOYIO MEIKYIO OCYAY,
HaKpoOWTE €€ KpBIIIKON, 4YTOObl Hu30eXKaTh BHENIHUX 3arps3HEHui. 4.
ITomecTure mocyay ¢ pacTBOPOM B XOJOAWIBHUK HAa OJHY HOYb. J.
Hcnonw3yiiTe BaTHBIN IHUCK, 4TOOBI B34Th oOpaseln pactBopa. 6. Hanecute
Ma30K Ha yamky Ilerpu, 3aKkpoiTe ee, 1 OCTaBbTE pacTH HA HECKOJIBKO JTHEM.
7. benble KOJIOHUU OyYT BUJIHBI [TOJ MUKPOCKOIIOM.

OnbiT “U3Bieyenue JHK”

Heob6xoauMble MaTepuanbl U anmaparypa: MajleHbKHI YUCTBIA CTaKaH COJb,
noBapeHHast (1 waliHas jo’kka) oOpaszen (C/IIOHA) COK aHaHaca XOJIOJHBIN
CIIUPT CPEACTBO AJISI MBIThSl MOCYAbl MUTheBasi TpyOouka OOmue maru 1.



[TomecTuTe HEMHOTO CIIIOHBI B HEOONBILION CTaKaH WK JAPYTYI0 MAJICHbKYIO
€MKOCTb.

2. JIob6aBbTe HECKOJIBKO Kameslb CPEACTBA AJI MBIThSI TOCYIbI.

3 JloOaBbTE MOJHYIO JIOKKY aHAHACOBOI'O COKA B CTaKaH, YTOOBI M30aBUTHCS
OT BCEX KJIETOUYHBIX OenKoB. 4. 3aTeM J00aBbTE IIETOTKY MOBAPEHHOM COJIN.
5. TwarensHo nepememaiire. 6. Tenepb n00aBbT€ CHUPT U JHANWTE €My
OCecTb HaJl CMecblo. Bbl MoOXxeTe nenaTb 3TO C TOMOUIBIO MHUTHEBOM
TpyOOUKH, UCHOJB3Ysl €€ KaK MUIETKY, YTOObl HE HAJIUTh CIMIIKOM MHOTO.
7. Uepes HEKOTOpPOE BpeMsl BbI MOJTyunTe O€T0BaThIM MaTepua, MOX0XUi Ha
cmm3b. Oto JIHK. IlonydeHHbId Marepuan Bbl MOXKETE pasrisiaeTb B
MUKPOCKOTI, €CJIM y BaC TAKOBOM UMeEeTCsl.

OmnbiT “Ilonckn kpaxmana”

1. Ortpe3aem 1O JIOMTUKY OT CHIPOTO KapTogeis, OT CIeIoro U HeCIeaoro
OaHaHa M KJIaJIeM B TapeJKy.

2. B crakan ¢ Boxoii KarmaeM HECKOJIBKO KaIlleslb ioaa

3. HaOupaewm pacTBOp HoAa B MUNETKY U 1O OUYEpPEIN KaraeM B MPOIYKT.
4. UYepe3 HECKOJbKO MHMHYT Ha KapTopenuHe M HecmelaoM OaHaHe
MOSIBUTCS CHHHM 1BET. DTO 3HAYMT, UTO OHU COJEPXKAT Kpaxmais. A CIesbIi
OaHaH He OKpaCUJICS, 3HAYUT B HEM HET Kpaxmama

OneIT “Iloncku G6eaka”

® )15 3TOTO ONBITA MOHAAOOUTCS MOJIOKO WJIU JAPYyTast )KUIKOCTb,
cojiepkarias OeJokK.

® CrepBa MOJATOTOBBTE 00pa3ell )KUJIKOCTH, COJIepKaIIeH OeIoK.

® PeareHT Ha OCJTOK—HUHTUAPUH—IIYYIIIE CpabOTaeT, €Ciiv ero
HarpeTh.

® Pcakius HAYHETCS CIYCTS KaKOe-TO BpeMs

® FEcimu B BameM oOpasle CoAepKaluch OCJIKH, B JKUIKOCTH
IIPOSIBUTCS SIPKO- CHPEHEBOC OKPAIIMBAHHE.

OnbIT “CBeTsinuiica noMmuaop”

JL1s mpoBeICHUS SKCIEPUMEHTA ITOHAI00STC:
MIOMU/IOP;

LIITPULL C UTOJIKOM;

cepa co cnuuek(1 kopobok);
«benu3znan2-3mi;

30% mepexuch Boopoaa — 3-4Mil.

ITocTanoBKa omnkITa.

[Tepexucry BomoOposa CBOOOJAHO MPOJACTCA B anTeKax, BaXXHO 4YTOOBI OHa
onma He MeHee 30%. Ecimm He HaljeTe Takoro, TO MOKHO HCIOJb30BaTh
KpENKHil pacTBOp TaOJIETOK rujaporiepuTa. «belIn3Hy»MOXHO 3aMEHHUTh Ha
I'unoxnoput Hatpus. Korga Bce roToBO, B HEOOJBIITYI0O €MKOCTh 3aChIlIaeM
cepy Co CIMYeK U J00aBiseM


https://www.google.com/url?q=http%3A//www.alto-lab.ru/elements/sera/&sa=D&ust=1522119040338000

«bemm3ny». OcraBiiem Ha 20 MMHYT 3TOT pacTBOpP B IIOKOE, 1O MOMEHTA
nmoka He oOpasyercs 2 cnosi. Habupaem pacTBop B LIMPHUIL U CO BCEX CTOPOH
oOKaJIbIBa€M HaIllero nanueHTa, OH e nomuaop. Ilocme wuHBEKIUU
aKKypaTHO BBOJAMM B cCaMblii ILEHTp MOMHUJOpa MEPEKHCh BOAOPOJA,
BBIKJIFOYAEM CBET U HACHaXJaeMcCsl pe3yabTaToM!

Pe3ynbpTaT U Hay4yHOE OOBsICHEHHE.

B nanmHOM cimyyae MBI MMEEM JEN0 C Pa3sHOBUAHOCTBHIO JIFOMHHECLICHIIUU
MOJYYUBIINM Ha3BaHWE - XEMIIIOMHHECIICHIINS - CBEUEHHE, MCIIONB3YIOIIEe
DHEPTUI0 XUMHYECKUX PEaKIuid, IPYTUMH CIOBAMH, XEMIJIFOMUHECIICHIINS -
3TO  JIOMUHECICHIIMS  (CBEYCHHE) TeJ, BBI3BAHHAS  XUMHUYECKUM
Bo3zaeiicTBueM. [IpoucxomuT peakuus okucieHus ¢ocdopa TEPOKCHIOM
BOJIOPO/Ia. A TOMHIOpP TMOJY4aeTCss MPOCTO HEOOBIYHON EMKOCTBIO st
pearenToB :) CormacuTech €ciud OBl PEAKTHBBl CMEIIMBAIU TPOCTO B
npoOUpPKe WK CTaKaHe, TO BCE BBITIISAEI0 Obl HE CTONb 3)PEKTHO.

OmnpIT “Peakuus Mansdarrn”

PeaktuBbl: 1 % pactBop nakrto3el; 10 % pactBop NaOH,; 25 % pacTtBop
amMmMuaka. Xonapabotel. B mpoOupke cmemmBaroT I1Ma  uHcciaeayeMoro
pacTtBopa nakTo3bl 1 0,5 Mt pacTBopa ammuaka, 1o0asisaroT 2 kamu NaOH.
Cmech nmomeniatoT Ha 15 MuH Ha BojsHylo OaHto. [losBrsercs opaHkeBoO-
KpacHOE OKpallMBaHUE

OnbiT “IIypnyp Pyamana”

PeaktuBel: 1 % pactBop rnunuHa; 4 % pactBop Oenka; 0,1 % pacTtBop
HUHTHIIpUHA. X0a paboThl. B onHy npoOupky HanmuBaroT 1-2 mi pactBopa
IVIMIIMHA, B JIPYTYI0O — CTOJBKO JK€ pacTtBopa Oenka. B o00e mpoOupkwm
N00aBIAIOT PAacTBOp HUHTHApPHUHA (B TMEpByldD — 5-6, BoBTOpyro — 10—
12kanens), HarpeBaroT OJHY MHUHYTY.B mpoOupke ¢ pacTBOpoM TIIMIIMHA
OBICTpO TOSBIISICTCS CUHE-(pHoOJIeTOBOe WM (PUOJIETOBOE OKpalllUBaHUE.
[IpoGupky ¢ OenkomM HarpeBaTh HaJIO0 O TIOSBICHHS KpPacHOBATO-
¢uoneroBoro okpammBaHus; [IponmuH (Mo 4-TUAPOKCHNPONHMH) C
HUHTHIPUHOM JIA€T JKEITOS OKpallliBaHUE.

OnbiT“Peakmus lllynsie — Pacnaiing narpuntodan.”

PeaktuBel: 4 % pactBop Oenka; S5 %  pacTBOp  caxaposbl;
koHreHTpupoBanHassH2SO4. Xox pabotel. K 1-2 M pactBopa Oenka
n00aBIsAOT 6 Kamelb pacTBOpa caxapo3bl M IO CTEHKaM TMPOOHPKH
OCTOpPO’XXHO HaciauBaroT 1 mu koHueHTpupoBaHHoit H2SO4. Ha rpanuue
pazzena JKUJIKOCTEe MOSIBISIETCS KOJIbIIO TEMHO-KPACHOTO 1IBETA.

OnbIT “Peakius AnamkeBuda HaTpunTodan.”

PeaxktuBbl: HepazOaBieHHBINM suuHbd  Oenok; JensHas CH3COOH;
koHueHTpupoBanHass H2SO4. Xoxa pabotsl. B npobupky ¢ IByMs KaruisiMu
CBEXXET0 Hepa30aBIICHHOTO SMYHOrO Oenka m00aBisaoT 10 kamens ieasHou



CH3COOH u ocTopoXHO HArpeBarT 0 PAaCTBOPEHMS BBINABIIEIO OCAJKa,
ocJe 4ero H2N CH C
CH20HOHNCCHNH2CH2HOONHH2NCHCCH20HOHNCCOOH OH H
C COOH + 2 - H20 Tpuntodpan I'nuokcunoBas kucinora IIpomykr
KOHJIeHcaluu 14 compepxumMoe npoOupKu oxJaxaaoT. OueHb akKKypaTHO IO
CTEHKE, HAKJIIOHU B MPOOUPKY, MOJICIAUBAIOT(CIIECAs] YTOOBI KUIKOCTU HE
CMEIIMBAINCh) KOHUeHTpupoBaHHylo H2SO4. Ha rpanune aByX cioeB
BO3HUKAET XapaKTEPHOE OKPAIIEHHOE KOJIBIIO.

OneiT “KucJ0THBIA IHAPOJIN3 KpaxmaJia”

Peaktussl: 1) kpaxman, 0,5% p-p; 2) H2SO4, 10% p-p; 3) H20, auct. Xon
paboThl: HaNMBAlOT B HEOONBIIONW CTAaKaHYMK OKOJO 15 Mia pactBopa
Kpaxmayia (0OOpaTUTh BHUMAaHUE HAa ONAJECLEHIIMIO pacTBOpa) U OKOJIO 5 Ml
10% cepnoit kucnotel. Kunsarar sxkunkocts MUHYT 10, noGaBisisi mo mepe
BBIKMIIAHUA  JUCTWUIMPOBAHHYIO  BoAy. OXJaXIalT  COAEPKUMOE
CTakaHyMka (0OpaTuTh BHUMAaHHE HAa OTCYTCTBUE OIAJECUEHIUU) U
HEUTPATU3YIOT €ro pacTBOpoM Iiesnoun. OTAENbHO MPOAETBIBAIOTC YaCThIO
HEUTPaAIM30BAHHOTO THApOIM3aTa peakiuio Tpommepa miu ¢ OenMHroBOM
KUAKOCTHIO. O6€ peakiuu OyAyT MOJIOKUTETHHBIMU.

OnbIT “CK0Jb3KHE JUCTHA”

4 cBeXUX OOJIBIINX JIUCTA ¢ HEOOJIBIION YaCThIO YEPEHKA Ha HUX
BEpEBKa

Hosxuune:

JIuHeika

Bazenun

[IpuBsi3aTh OTPE30K BEPEBKHU K UEPEHKY KaXKJIOTO JIUCTA.

[IpuBsizaTe Apyro KOHEN K JIMHEWKE WX Najoyke. Pa3inoxuThb

JHUCThsI TaK, YTOOBI OHU HE KaCAIHUCh APYT ApPYyTa.

® OpauH JIHUCT HaMma3aTh Ba3elMHOM C o0Oeux cTopoH. Ha BTOpOii
JIMCT HAHECTU Ba3e€JWH TOJIBKO HA HIKHIOK 4acTbh, & HA TPETUH
JIMCT TOJIBKO HA BEPXHIOK.

® (cTaBUTh Ha HECKOJNBKO NHEH. [locmoTpure pasHuiy.

OnbIT “S6104HA Mymus”

JIns BLINOJIHEHHUS ONBITA MOHAT00MTCS:

OnHo #10110KO.

ITonusTHNEHOBEIN ITAKeT.

Y4 qamka coJim.

Y yalka yriaekucsioro Hatpust (IOpoIIKo0Opa3HbIi OTOEIUBATEb).
Y% gamika coJbl.

O1HO MOPOXKEHHOE Ha IMAJIOYKE.

ook wdPE



HayuHaeM 3KCIIEPUMEHT:

1. B nonusTiuneHoBoM makere cMelarh CoJib, COAY U YITICKUCIIbIN
HaTpUU.
2. Bripexxere nuio y s10710Ka 1 IOMECTUTE TyAa MOPOKEHHOE.

[Topoitnute kK 3TOMY C (haHTa3UEH.
Korna Bol 3akoHumnTE C IUII0OM, BCTaBhTE B A0JOKO MAJIOUYKy OT
MOPOXKEHOTO, OHA MOCIYKUT PYUKOM.
4. [TomecTuTe 516J10KO B AKET CO CMECHIO U YOEAUTECH, UTO OHO
MOJIHOCTBIO TOKPBUIOCH CMECHIO.
5. OcTaBbTe MNaKeT OTKPBITBIM B TEIJIOM CYXOM MECTE€ U
CMOTPHUTE, YTO MPOUCXOJHUT C sIOJIOKOM!

w

OmnbIT “Couennie gpacoan”

2 MPO3payHBIX IJIACTUKOBBIX CTaKaHUMKA
XJI0oTmKOBas Bara

Conb

Bona

Cemena (aconu

domacrep

1. TTOKpBITH TOHBIIIIKA OOOUX CTAKAHOB BATOM.

2. B oiHy M3 CTakaHOB MMOCHINIATh BaTy COJIBIO

3. [TomoXUTh IPUMEPHO O TISITh CEMSTH (DAcOJI B BaTy B KaXKIIbIi
CTaKaHYMK, a 3aTeM JOOaBUTh HEMHOTO BOJIBI.

4. TTocTaBUTh Ha SPKO OCBEHICHHOE OKHO W OCTaBUTHh Ha HECKOJBKO
nueit. O0OcnenoBaTh CTakaHbl M OOPAaTUTh BHUMAaHHE, B KOTOPOM H3
HUX TIPOPOCTKU OYAYyT pacTUTh OBICTpEE.

OneiT “JIaBoBas Jamna”
Jlnsi BBINOJIHEHH S ONBITA MOHATO0OMTCSI:

. Conb.

. Bonomnposonnas Boaa.

. Yamka 0JIMBKOBOT'O WJIM PACTUTEIIBHOTO MacJa.
. Heckonpko NMUIIEBBIX KPACUTEIIEH.

. Bosbioit mpo3payHbli CTaKaH.

Haunnaem 3KCriepMMeHT:
1. 3anonHauTe Ha 2/3 crakaH Bogow. [lo3xe Bam HyxHO OymeT
100aBUThH MAaCIIO, TIOATOMY YOEIUTECh, YTO JIJIsI Macjia €CTh MECTO.
2. Beoineilite macno B crakan. Macno Oyner miaBaTh Ha
MMOBEPXHOCTH BOJIbl, HE MBITAUTECH CMEIIATh €r0 C BOJOM.
3. Jlo6aBbhTE HECKOIBKO KaIleJIb Pa3IMYHbIX KPACUTENICH K BOJAC U
Maciy.



4. MenneHHOBBICHIIUTE | HalTHYI0J107KKYCOJIMBCTaKaHCBOA0M N
MaciioM. HaOmiomaiite, 4To MPOUCXOJUT C MACISIHOM W BOJHOM
cMechro. OtnuyHo!

OnbiT “IlepMaHraHaToMeTpUYECKHA METO/ ONpeaeJIeHUs] PyTHHA”
Pytun (ButamuH P) cnocoOeH OKUCIATBCS TMepMaHraHaToM Kaiusi. B
KayecTBe MHIWKATOpa MPUMEHSETCS WHAWTOKAPMHH, KOTOPBIM BCTYMAeT B
pEaKklUIo ¢ MepMaHraHATOM KaJMsl MOCe TOro, KaKk OKUCIUTCS BECh PYTHH.
Marepuansl UCCIEN0BaHUS U peakTUBbI. Yail uin rotoBblil 3kcTpakT; 0,05 H.
pacTtBop nepmanranata kanus; 0,1 %-it pactBop unaurokapmuna. [Ipu6opsr.
Kon6a o6bsemom 100mMi1; mumeTka BMECTUMOCTBIO 10MIT; M

Xon ompexaenenusi. B konOy k 100 mr uas nobGaBmsitor 50 mu1 ropsiueit
TUCTUJUTMPOBAHHON BOJBI M TIPOBOMAT SKCTPAKIMIO B TEUCHHE 5 MUH.
OtrmepuBator B konOy 10 Mn  skcTpakta, jgoGaBistor 10 mn
IUCTUJUIMPOBAHHONM BOABI W 5 Kamejdb pacTBOpa HMHIUTOKapMUHA
(mosiBNIsIeTCA CMHEE OKpallrBaHue). 3aTeMTUTPYIOT u3Mukpooropetku 0,05H.
pacTBOpOMIIEpMaHraHaTa Kalus JO0 TIOSIBICHUS YCTOMYMBOM IKENTON
okpacku. ConepkaHue pYTHHA B Yae PACCUMUTHIBAIOT IO CIEIYIOLIEH
dbopmyie:

X =(a 3,2 V1 100) / (V2 m), rne a — xonuuyectBo 0,05 H. pacTtBOpa
NepMaHraHata Kajius, MOUIeANIer0o Ha TUTpOBaHUE, MJ; 3,2 — KOJUYECTBO
pytuHa,cootrBeTcTBytomiee 1 mi 0,05 H. pacTBOpa mepMaHraHarta Kajius, MKT;
V1 — o0beM, B KOTOPOM pacTBOpeHa HaBecka dyas, MJ; V2 — o0bem
DKCTpaKTa dYasi, B3STOTO JUIsl TUTPOBAaHMS, MJ; M — HaBecKa 4Yasi, M.
UKpOOIOpETKA.

OmnbIT “Peakuusi ¢ METHIEHOBBIM CHHUM”

Marepuanel uccienoBanusi u peaktuBbl. 0,5 %-ii pacTBOp BHTaMUHA
C(Monoko, cok KamycThl Wi kaptodens), 0,01 %-it pacTBOp METHIEHOBOTO
cunero. [Ipubopsl. IIpodupku ¢ npodbkamu, munetku. TepmocTtat Ha 3740
°C. Xon ompegenenusi. K 1 ma 0,5 %-ro pactBopa Buramuna C (MoJioka,
coka KamycThl unu kKaprodems) mobasmstor 1 mim 0,01 %-ro pactBopa
METHUJICHOBOTO CHHETO, IMEePEMENINBAIOT M 3aKPBIBAIOT TPOOKON  is
MPEIOXPAHEHUST OT CONMPUKOCHOBEHHUS C KHUCIOpOAOM Bo3ayxa. [Ipobupky
noMemniaoT B TepMmocTtaT npu Temneparype 37-40 °C. Uepe3 HeKkoTopoe
BpeMsI )KUAKOCTb B MPOOUPKE 00ECIBEUNBACTCS.

OnbIT “Peakums ¢ cepHOil KHCJI0TONH”
CepHas kuclIOTa OTHUMAET OT BUTaMUHA A BOAY ¢ 00Opa30BaHUEM ILIBETHBIX

MPOAYKTOB PEaKIHUH. Marepuainsi UCCJIEIOBAHUSI M PEAKTUBHI.
Pri6uit KUp, XJI0podopM, KOHIICHTPUPOBAHHAs CEpHAs KHUCIOTA.
[Tpu6opsl. [IpoOupku, nunerku. Xon onpeneneHus. OaHy Karuio

pBrIObETO KUpa pacTBOpsAOT  B4-5 KaIuIsix xjopodopma "

puOaBISIOT 1-2 Kariu KOHIIEHTPUPOBAHHOW CepHOU KUCIOTHL. [losBrsercs
CHHE-(PHOJICTOBOE OKpalllMBaHUE, OBICTPO TEpexojsiiee B oypo-



KpacHoe.

IIpaBuia BbIOOpa TeMbI POEKTA

Cnoco0bl TOCTUXKEHUS 11eJIed HaYMHAIONIUMHU UCCIIeIOBATENIMU BO MHOTOM
3aBUCAT OT BbIOpaHHON TeMbl. HeoOxoaumMo TMOMOYHL JETAM HAWTU
BO3MOXKHBIC  TyTH, BEAylIME K JOCTIKEHHIO 1€,  BBIJICIUTH
oOlIleTpUHSIThIC, OOIIEU3BECTHBIE U HECTaHAApTHHIC, AaJIbTEPHATUBHBIC;
caenaTh BbIOOp, OleHUB 3(P(HEKTUBHOCTh KaXKI0T0 CIIOco0a.

Ilpasuno 1. Tema nomxkHa OBITh HMHTEpPECHAa peOCHKY, YBJIECYb €ro.
Uccnenoatenbckas padbora a3hPpekTrBHA TOJIBKO HA TOOPOBOJIBLHONW OCHOBE.
Tema, HaBs3aHHas Yy4YEeHHKY, Kakod OBl BaXHOM OHAa HE Ka3alach
IpPernoIaBaTeio, He 1acT JOKHOTO 3¢ dekra.

Ilpasuno 2. Tema nomkHa OBITH BBIMIOJHHUMA, PEIICHUE €€ JOJKHO OBIThH
MOJIE3HO Y4YaCTHHUKAM HcclieoBanus. HaTonkHyTh peOeHKa Ha Ty HJICHO, B
KOTOpPOW OH MaKCHUMajJbHO pEaIM3yeTCsi KaK HCClIeq0BaTelb, PacKpoeT
Jy4Illie€ CTOPOHBI CBOETO MHTEIJIEKTA, TMOJIYYUT HOBBIE TOJIC3HBIC 3HAHWSI,
YMEHUS U HaBBIKU, — CJIO’KHAs, HO HEOOXoauMast 3aja4a Jijisl rejarora.
Ilpasuno 3. Tema pomkHa OBITh OPUTHMHAJIBHONM C  DJIEMEHTaMH
HEOXXUJTAaHHOCTH, HEOOBIYHOCTH. OPUTHHAIBLHOCTh CIIEyeT MOHUMATh, KaK
CIIOCOOHOCTh HECTaHJAPTHO CMOTPETh Ha TPAAUIMOHHBIC NPEAMETHI U
SIBJICHUSL.

Ilpasuno 4. Tema nomkHa OBITH TakoOW, 4YTOOBI paboTa Moryia OBITH
BBIMIOJTHEHA OTHOCHUTENBHO ObICTpO. COCOOHOCTH J0JITO KOHIIEHTPUPOBATh
coOCTBEHHOE BHHMMaHHE Ha OJIHOM OOBEKTe, T. €. JOJTOBPEMEHHO,
[EJICYCTPEMIICHHO paboTaTh B OJIHOM HAIpaBICHUH, Y IIKOJbHHUKA
OTpaHUYECHHA.

Ilpasuno 5. Tema nowkHa ObITH HocTynHON. OHA JOJKHA COOTBETCTBOBATH
BO3PACTHBIM OCOOEHHOCTSIM JeTel. DTO KacaeTcsl He TOJBKO BBHIOOpA TEMBbI
UCCJIeIOBaHUsA, HO U (POPMYITUPOBKU M OTOOpa MaTepuasa JJis €€ PelICHUs.
Omna u Ta e mpobiemMa MOXET peuiaTbCsi pPa3HBIMH BO3PACTHBIMU
rpynnamMu Ha pa3IMYHbIX dTanax 00y4eHus.

Ilpasuno 6. Coueranue xxenaHuil 1 BO3MOXHOCTeH. BeiOupas temy, negaror
JOJKEH yYecTh Hanmuuue TpeOyembIX CpeACTB U MaTepuajoB —
uccienoBarenbckoi 06as3pl. Ee  oTcyTcTBHE, HEBO3MOXKHOCTH COOpPATh
HEOOXOIUMbIE JaHHBIE OOBIYHO TPUBOJAT K MOBEPXHOCTHOMY PEIUICHUIO,
MOpoXKIalT "mycTocnoBue". DTO MeEMIAaeT pPa3BUTUIO KPUTHUUECKOTO
MBIIUICHUSI, OCHOBAHHOTO Ha JI0KAa3aTeJIbHOM HCCIEIOBAHUM M HAJICKHBIX
3HAHUSX.

Ilpasuno 7. C BbIOOPOM TEMBI HE CTOWT 3aTATHUBATh. BOJBIIMHCTBO
YYAIIUXCSl HE UMEIOT MOCTOSIHHBIX MPUCTPACTUM, UX UHTEPECHI CUTYaTHUBHBI.
[ToaTomy, BbIOUpas TemMy, NEUCTBOBAaTh ClieAyeT ObICTPO, MOKA UHTEpPEC HE

yrac.



IIpuMepHBIe TEMBI IPOEKTOB

1. PacreHusi y4acTKOB BJOJb TEIUIOTPACCHI: BUAOBOW COCTaB, (PEHOJOTHA,

O0COOEHHOCTH KOJIOTHH.

COCTaB, XapakTep aJanTauuid K yCIOBUSAM OOUTAHMS.

3. PacreHuss — rugpoduThl BOJOEMOB: BUIOBON COCTaB, MPHUCIIOCOOJICHUS
pacTEeHUM K yCJIOBUSIM OOUTAHUS.

4. PacTeHMS-CYKKYJIEHThl B YCIOBHUSIX HWHTEpbepa: BHJIOBOM COCTaB,
0COOEHHOCTH COAEPKAHUS.

N

5. POIHUK-UCTOYHUK KU3HU
6. Pactenus-ranoduthl (COJOHIIOB U COJIOHYAKOB): BUJIOBOM
7. Po30BbIE CIIOPOHOCHBIE KOJIOCKM M 3€JICHBIE «EJOYKH» — YTO Yy HHUX

o01ero?

8. Poib xaTanm3a B )KUBBIX CHCTEMaX.

9. PykokpbuIbIE HaIIETro paiioHa

10.Ce30HHBIC MUTPAIIUU MTHII.

11.Co3naHue 3KO0JIOTMYECKOTO MacopTa MKOJIbI

12.CocTtaBienue npoekTa Janama(THOro Au3aifHa IpUJIO0MOBOI0 y4acTKa.

13.CocraBnenue npoekTa JaHamapTHOrO AU3aiHa TPUILIKOIBHOTO y4acTKa.

14.CocrostHue TIOYBBI IPHUIIKOJIBHOTO y4acTKa

15.Cnioco0bl  pa3MHOXKEHHS KOMHATHBIX pacTeHW (Ha KOHKPETHBIX
npuMepax).

16.CpaBHuTenbHBIN aHamu3 (IOp HEKOTOPBIX BOJOEMOB U BOJOTOKOB
HaIlIEro paloHa

17.CyTouyHas akTUBHOCTh OCHOBHBIX BUIOB PBIO 03epa (PEKH).

18.Tumbl COpHOM PaCTUTEIBLHOCTH OKPECTHOCTEH HACEIEHHOTO IyHKTa W
azanTamys uX K YCIOBHSIM MECTOOOUTAHUS.

19.Vrunuzamnus orxonoB— npodiema XXI| Beka.

20.DayHa )KeCTKOKPBUIBIX

21.dayHa pydeiiHUKOB

22.®eHonornueckre HabIIOICHNS B ICKYCCTBEHHBIX JIECOTIOCAIKAX.

23.Denonornueckre HabMIOIEHNS B PUPOJIHBIX JIECaX.

24.®nopa u pacTUTEITHLHOCTH JIECOTOJIOC.

25.XBolHbIe Wi rojiocemMenHbie? Kak npaBuibaee?

26. XUMHUKO-0MOJIOTHUECKHU I aHaIu3 HKOJIOTUYECKOTO COCTOSIHUS
MUKPOYYaCTKa ITKOJIBI.

27.YenoBek TOJDKEH CTaTh APYTOM MPUPOIBI.

28.Yto none3nee: GpyKTH UITU COKHU?

29.DK0JIOTHYECKOE COCTOSIHHE TMOJ3EMHBIX BOJ WM 3I0POBbE HACEICHUS
HAIIIEro panloHa.

30.MenoBbI€ OTIIOKEHUS

31.MeToapl TeHETUYECKUX UCCIIETOBAHUN YEJIOBEKA.

32.Murpupyronuii TeHOM - 9TO 3TO Takoe?

33.MHUKPOOBI - «JIPY3bINUITHKBPATH ?

34. MUKPOAIIEMEHTBI — XapaKTePUCTUKA U OUOJIOTHYECKAs POJIb.



35.Mup HaHOTEXHOJOTHHA — BO3MOXHOCTH NPUMEHEHHS B OHOJOTMU H
MEIUIIHE.

36.MHoroo6pasue nanopoTHUKOB POJHOTO Kpasi.

37.MHoroo6pa3ue COUBETHMM pacTeHUMH pa3HbIX CEMEWCTB  KJiacca
JIBy1OJIBHBIE.

38.MHoroo6pa3ue CcOUBETHM pacTeHHMH pa3HbIX CEMEHCTB  Kiacca
OIHOOJBHEIE.

39.MoHuUTOpUHT NOMyAsIUi BUOB pacTeHnilt KpacHol KHUTM Halero Kpas.

40.MyTareHsbl, KaHIIEPOT€HBI, AJIJICPTeHbI, AaHTUMYTareHbI.

41.Mxwu Hamux 00J0T.

42.HaOmroneHue 3a MoBeJICHUEM MUell B UICKYCCTBEHHBIX YCIOBHSIX.

43.0OxaMeHenble COKpOBUIIA HAIIIETO Kpasi

44.0Oco0eHHOCTH pa3MHOKEHHUS U PA3BUTHS BOJAHOIO YXKa.

45.TTon6op accopTUMEHTa KpacUBOLBETYIIUX JIEPEBbEB U KYCTAPHUKOB JJIS
03€JICHEHHS] HACEJIEHHOTO MyHKTA.

46.TTonOop accopTMMEHTa  pAacTEHUW JJI O3CJICHCHHS WHTEphepa B
3aBUCUMOCTH OT UX IKOJOTUYECKUX OCOOCHHOCTEH.

47.Tlonbop accopTUMEHTa TPABSIHUCTBIX MHOTOJIETHUKOB JIJISi O3€JICHEHMS
HACEJIEHHOTO ITYHKTA.

48.Tlone3Hble CBOMCTBA paCTeHUI UHTEpbepa

49.TIproHBI — HOBBIE BO30OYIUTETN OOJIC3HEN.

50.TIpo6nema oxpaHbl 1 YMHOKEHUS PHIOHBIX OOTaTCTB.

S51.IIpoteoMuka, Te€HOMHKA, METa0OJOMHUKA -  HOBBIE HalpaBJICHUS B
OMOJIOTHH.

52.IItuibl —071HA U3 MPOLIBETAIOIIUX TPYII KUBOTHOTO MUpA.

53.PacnipocTpaHeHue  IUIOJOB W CEMSH  PAacCTeHMH  TPHUPOIHBIX,
UCKYCCTBEHHBIX U COPHBIX (PUTOIICHO30B.

54.PacTeHust — caHUTapbl BO3YIITHON CpeJibl

55.Pactenust pa3HbIX )KM3HEHHBIX (POPM B 03€JICHEHUU HACEIEHHOTO MyHKTA.

56.PacTteHust ¢ SKCTpeMallbHBIM MECTOM OOWTaHUS B Topoje (pacTeHus
PYyHH,

57.«B310MIIIMKH acdabTay, PACTUTEILHOCTD ITYCTHIPEH ).

58. AHanu3 xapakrepa MUTaHUSI CEMBHU.

59. AHTHOMOTHKH, KITacCUDHUKAIIHS

60.boTannyeckuii cag—my3el MPUPOIHIL.

61.bpITOBas XMMUS B HAIlIEM JIOME U aJbTEPHATUBHBIC CIIOCOOBI YOOPKH.

62.Bupyc CII1]] 1 yenoBek-nuHaMuKa OOPHOBI.

63.Butamun C B paryioHe NMUTaHUS KOPEHHOTO W TPUE3IKETO HACEICHHUS
cesepa.

64.BnusHne TpoBETpUMBAHWMS M BIAXHOW yOOpPKM Ha  COCTOSIHHC
MUKPO(DIOPHI BO3AYyXa TTOMEIIECHUS



65.BiusiHue cOTOBOM CBSI3M HA OPraHU3M YEJIOBEKa

66.BiusHMe COTOBBIX TENE(POHOB HA CEMEHA M BCXOKECTh PACTEHUS OBEC.

67.BrnusHue TeMnepaTypHOro pexxuma Ha pa3BUTUE MaAJIbKOB...

68.BiusiHre XMMHUYECKHUX BELIECTB HAa POCT PACTEHUM

69.Bpennbie v noje3Hble MyTaluK

70.Bce nu Horypthl noJie3Hb1?

71.BblpamiiBaHue KOMHATHOTO pAacTeHHs] XJIOPOPUTYM B Ppa3IUYHBIX
rpyHTax

/2.BblsiBIIeHHE IPUYKH, OTPULATENIBHO BIUSAIOMIMX HA TEHOTHUIT YEJIOBEKA.

73.T'enetnueckue 3a060€BaHUS TI1a3

74. T unoguHamMus

75.'MO: nuiia Oyymero uiu puck JJjist 310pOBbs?

76.T"onoceMeHHbIE YK30THI.

77.T'pbI3yHBI Kak HauboJiee MpOIBETAIOIAs TPYIINA.

78.100aBKH, KpaCUTEIN U KOHCEPBAHTHI B MUIIEBBIX MPOTYKTaX.

79.lomatHss IbLIb U €€ BIMSHUE Ha OPraHU3M YeJIOBEeKa.

80. dpyr wiu Bpar

81.2Kemuyr—uHTepec 4enoBeKa B MPOILJIOM M HACTOSIIEM.

82.2KuBoTHbIE—0apOMETpBI IPUPOIbI

83.)Kuznennsie (GopMbl pacTeHU MPUPOAHBIX W  AHTPOIOTCHHBIX
nanamadToB (CpaBHUTENIbHAS XapaKTEPUCTUKA).

84.3aranku mIayHOB.

85.3110poBBe HA KPBUILSAX MTUYEITBI

86.30510ThIE 3epHA.

87.M3mepenne conmepkaHUsl YTIEKHUCIOTO ra3a B KJIACCHOM IMOMENICHUH U
OTIpeJICIICHHE ONTUMAIBHBIX YCIOBUN TSl IPOBETPUBAHUS.

88.13yuenne BIMSHUS IIKOJBbHOW MeOEIM Ha COCTOSHHE 3JI0POBBS
IIKOJIbHUKA.

89.M3yueHre BIUSHUSA AJIEKTPUUYECKUX M MArHUTHBIX TOJIEH Ha POCT H
Pa3BUTHE IIBETKOBBIX PACTCHHIA.

90.U3yuenue peakiuy pacTeHUI Ha BO3JCHCTBUS KOJOKOJIBHOTO 3BOHA.

91.U3yuenue cCTpoeHHMsI IIBETKAa pPACTEHH pa3HBIX CEMEHCTB KJacca
JIBy1OJIBHEIE.

92.U3yuenue CTpOCHHMsI I1IBETKa PACTEHHH pa3HBIX CEMEHCTB Kiacca
OHOIOIBHEBIE.

93.UuBeHTapU3aIs W W3Y4YCHHE DKOJIOTHMH PACTCHUN, HWCIOJNIh3YyEeMBIX B
03€JICHEHUH MHTEphepa.

94.VckyccTBeHHBIC OpraHbl — IMPo0IeMa U EPCIICKTUBHI.

95.Ucnonp30BaHMe pacTeHUW — JIMAH W aMIENbHBIX PACTCHHH IS
O3€EJICHEHHsI IOMELICHUMN.

96.UccnenoBannie BiusiHUS JIyHBI Ha )KUBBIE OPTaHU3MBI

97.WccnenoBanue BOAOEMOB

98.UccnenoBannie GoOpbl MaAMSITHAKOB TPUPOIBI.

99.JIexapcTBEHHBIC PACTEHUS B OKPECTHOCTSX HAIICH IIKOJIBI.



IIpumeps! Kelc-3aJaHus 10 OMOJIOTHH.

«HacaenoBanue, cuenjieHHoe € mOJI0M)

1. 30 utonsa 1894 r. y Poccuiickoro nmneparopa Huxkonasa II u Hemeukoit
npuHieccbl  Anmcel  ponwics  cblH - Anekceil.  Ilocnme  poxneHwus
BBISICHWJIOCh, 4YTO MaJIbUMK O4YEHb cephbe3HO OoseH. Jliogu ¢ Takum
3a001eBaHUEM PEAKO JOKMBAIOT /10 3pPENIOr0 BO3pacTa, Tak Kak JIIoOOH
YO ¥ MEJNKOE KPOBOU3IIUSIHUE MOXKET CTaTh MPUUYMHOU CMEPTH.

3ananue:
Kaxkoe 3aboneBanue 6b110 y 1apeBuda Asexces?
KakoBbl 0COOCHHOCTH HACJIEAOBAaHUS TAKOTO 3a00JIeBaHUsI?

2.B 1875 roagy B IlIBenmu oxoyio MajeHbkoro ropojaka Jlarepnynna,
NpoOU30IIIa Tpareausi, TOBJIEKIIas 3a Cco0ol OOJbIINE KEPTBBHI.
[Taccaxxupckuii moes , KOTOPBIM Be3 JeTel Ha JIETHUW OTIBIX JIOO B J100
CTOJIKHYJICSI CO BCTpEUHBIM moe3aoM. [loru6iao mHoro aereit. MamuHucT
yCIIEJI CIPBITHYTH C IMO€3/1a. B monuuuu OH yTBEpXKAayl, 4TO €Xajl Ha
npaBUIbHBIH  cBeT cemadopa. bmarogaps Xxopoiiemy — aaBOKaty,
BBISICHUJIOCH, UTO MAIIMHUCT HE pa3inyai KpacHbIi U 3ejeHblid 1BeT. Cyn
OIpaBAajl MalIMHUCTA.

3amanue:

KakuMm Hexyrom ctpanai MalimHUCT?

Kakol yueHslil BIEpBBIE JaJl IOJIHOE OMUCAHUE IIBETOBOM
cienotel? Kak HacneayeTcs naHHbIN pU3HaK?

«/IpIxanue»

3. Bo Bpems Benukoit OTedyecTBEHHOM BOWHBI MPOU3OIIET TAKOW SIMH30/I.
Hamemy pa3Bequuky ObUTIO TTOPYYEHO JOCTATh IIEHHBIE Oymaru u3 Imrada
npotuBHUKa. [lepeoneBminch B HEMENKYIO (OpMY, pa3BeIUUK BBICICIUIT
noJKoBHHUKA ¢ mopTdenem. C KpukoMm: «3apaBCTBYH, Is7s!» pa3BequuK
Opocuiicst Ha TIEI0 TIOJIKOBHUKA W BBEII €My WIIIY B BEPXHIOIO YacTh IICH.
CMepTh HACTyMHIIa MTHOBEHHO, JOKYMEHTHI ObUTH Y pa3BeAuUKa.

3ananue:

B kakoii oTen roJJoBHOTO MO3Tra Momnalia Uria U Kakou LEeHTp OHa pa3pyiinia’?

4. YdeHble TIpojienany Takord ombIT. 1o GOJBINONA KOJIMaK, Kyaa MOCTymall
BO3JyX C OakTepusMH, Mocaauiau Kpojuka. Kponmuk naplanl HOCOM U
OakTepwu, HAXOIWBIIWECS B BO3AYyXE, HE OKa3alld Ha HETO0 HUKAKOTO
BiusgHUA. [lox npyroi Takou ke KOJIaK MOCaJWiId IPYyroro Kpojuka, HO
B HOC €My BCTaBWJIM CTEKJISIHHbIE TpyOouku. TpyOouku He gaBanu
BO3/IyXY COINPUKACAThCA CO cIM3UCTOM Hoca. Kponuk 3abosen u moruo.

3aganue:
[Toyemy noru® BTOpOl KPOJIHK?



B xakoe Bpems roga JJIMHHBIA HOC TIOJIE3HEE KOPOTKOTO U MoYeMy?

5. Y 0ogHOro aMepukaHcKoro KoBOOs B MepecTpeske ¢ OaHauTaMu rpyaHas
KJIeTKa Oblja MpoOuTa ¢ IBYX CTOPOH, HO JIETKUE HE MOCTpajianu. TeM He
MeHee KOBOOM MOorud OT yaylbs.

3ananue:

[Touemy koBOOI ymep?

6. 3 pomanoB ®.Kynepa mMbl 3HaeM, 4TO UHACHIILI, MPsSYaCh OT BParoB B
BOJIOEMAx, JAbIIIANM MNpU MOMOIIM cTebieil kamblima. OaHaKo AbIIATh
TaKUM CIIOCOOOM MOKHO TOJIBKO Ha ITyOMHE MorpyskeHus He oonee 1,5M.

3amaHue:

C xakuMu 0COOCHHOCTSIMU JIbIXaHUS CBSI3aHO TaKOE OrpaHUYCHHE?

7. 15 ampens 1875 roga BO3AyIIHBIN 1map «3€HUT», HA OOPTY KOTOPOTO
HaxXoAWI0Ch 8 Bo3ayxoruiaBateneut, noctur BeicoThl 8000 metpoB. Korga
map MPU3EMJITUIICS, B JKUBBIX OCTAJICS TOJIBKO OJIUH YEJIOBEK.

3amanue:
HazoBuTe npuuuHbl THOEIIH JIIO/ICH.

«'ymopaJgbHasi peryasius»

8. M3BecTHO, YTO pUMCKUN uUMIIepatop MakcuMuinaH uMen pocT 2,5 M, a
PYCCKHM KpecThsHHMH MaxHoB- 2,85M! V jKeHIIMH HauOOJBIIUNA POCT-
2,35m. Erunerckas xkapiuiia Aru6e 6buta pocToM Beero 38 cu.

3amanue:

Kakoii opran orBe4aet 3a pocT 4eJoBeKa?

MO>XHO 11 TOMOYb YETIOBEKY IIPH 3aMeJICHUH pocTa?

9. Oty 6one3np oTkpbll B 1855r. Bpau T.Anmucon. N.C.Typrenes omucan
Ty Oone3Hb B pacckasze «OKuBble momm» Tak: «f mpuOIM3mics u
octonOenen ot yauieHus. [lepeqo MHOIO JIEKalo KMBOE YEIOBEUYECKOE
CYIIIECTBO, HO 4YTO 3TO ObuIO Takoe!? ['070Ba COBEPIIEHHO BHICOXIIAS,
OJTHOIBETHAs, OpOH30Bas- HU /1aTh, HU B3ATh UKOHA CTAPUHHOTO MHUCHMA;
HOC Y3KUH Kak JIe3BUe HOXa, Ty0 MOUYTH HE BUHO- TOJIBKO TYOBI OEJICIOT U
rjia3a, Ja W3-Toj IJIaTKa BBIOMBAIOTCS HA JIOO KUAKWE TPSAIN KEITHIX
BOJIOC.»

3aganue:
Kak HaseiBaeTcs nanHoe 3aboneBanue?
HenocraTok KakuX TOpPMOHOB €€ BbI3bIBACT?

«3akaJiluBaHHe OPraHU3Ma»

10. TI'pymma [OHBIX TYpHCTOB Ha TMEpEXojie Momajga B TOJIOCY JIMBHS.
[Ipomoknu Bce g0 HuTOukH. OmacHo mpocTeiTh! Boma B 25 pa3 myumie
MPOBOJAUT TEIUIO, YEM BO3AYyX MU TEIUIONPOBOJMMOCTh MOKPOU OJI€KIbI



Benurka. Ho 3abomnen nuiibs ouH TypuUCT.

3ananue:
Uto ctano npudarHoM 00ae3Hu TypucTa’?
UTO MOXKET MOMOYb YEJIOBEKY M30€KaTh TAKUX HENPUATHOCTEHN?

11. W.ILIIaBnoB mwoOusl BCIO XKU3Hb Kymnathess U 10 80 jer kymajucs B
HeBe m He TOonbKO JieToM, HO M oceHbio. JI.LH. Tonctoit mr00nn XoauTh
O0ocukoM, o yTpaM oOsmBajics xojoaHoi Bomou. W.E. Penun cman ¢
OTKPBITBIM OKHOM, a €Tr0 YChl M 00pOJia MMOKPBIBAINCH B MOPO3HYIO HOYb
nHeeM. A.B. CyBOpoB BbUIMBAJ Ha ce0s KaXJIO€ YTPO YIIAT XOJOTHOM
BOJIBI.

3amanue:
YTo NporuCcXoauT B OPraHU3ME MPU 3aAKAIMBAHUU U XOJIOIHOM
BoJ101? Kak mpaBWJILHO 3aKaMBATHCS X0JIO0M?

«Mxm»

12. B 1919r. na ceepe nameii Coperckoit Pecriy6nmkn B OIOHEIKO# TYOEpHUH HACTYIAIN
OemorBapieiIbl. belto 04eHh MHOTO PAaHEHBIX KpacHOApPMEHIIEeB, HO HE OBUIO HU BAaThl, HU
OouHTOB, HU oa. OCOOCHHO B TIEPEBSI3KEe HYKIATUCH OOUIIBI ¢ THOMHBIMU paHaMu. CriaceHme
Bpad C.A. HoBoTenpHOB Hamien Ha 6oIoTe.

3aganue:
Kaxkoe pactenue Hamien Ha 60s10Te Bpad?
brnaromapst kakuM CBOMCTBaM 3TO pacTECHUE 3aMEHHIIO TIEPEBI30YHBIC MaTEPHAIIBI?
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