JaexTpoHHoe nepHogHueckoe u3ganne HAVKOI'PAJ]

Emuceea Bepa llBaHoBHA

YUUTENNb OMOJIOTHU

MyHuIMnaipHoe 0I0HKETHOE 00IIe00pa30BaATEIHHOE YUPEKACHUE CPETHSS
obmeoOpaszoBarenpHas mkoiaa Ne 8 r. [Toponaiicka

r. [loponaiick CaxanuHckoi o0nactu

JIOMMOJIHUTEJBHASI OBPA3OBATEJILHASI TIPOTPAMMA
HAYYHO-TEXHUYECKOI'O HAIIPABJIEHUS
OBBEJIUHEHUE
«YTABUTEJBLHBIII MUKPOMMP»

CPOK PEAJIN3ALIMU: 2014 — 2016 YUEBHBI 'O/
[IPOTPAMMA PACCUUTAHA HA OBYYAIOIINXCSI
5— 8 KJIACCOB

[TOACHUTEJIBHA A 3ATIMCKA

[Iporpamma JOMOHUTENHHOTO 00pa3oBaHMs «YIUBUTEIbHBI MHUKPOMHP)
pazpaborana nus gereit 11 — 14 ger.

Hanonusemocts rpynmel 10 — 15 geren.

[Iporpamma paccunTana Ha JABa roja o0y4eHHUs.

JononHuTenbpHas oOpa3zoBaTebHAs MPOrpaMMa COCTaBJIEHA B COOTBETCTBUU C
OCHOBHBIMU HOPMATHUBHBIMH JIOKYMEHTAMHU:

1. Konsennust OOH «O mpaBax peOGeHKay,

2. 3akoH «O0 obpazoBanuu B PO» Ne 273 — @3 ot 29.12.2012,

3. Hamumonanbhnas noktpuHa oOpaszoBanmsi B Poccuiickoit denepanuu Ha
nepuon 10 2025 roaa,

4. KoHBeHIMsI MOJACPHU3AIIUN POCCUHUCKOTO 0oOpa3oBanus Ha niepuoa g0 2010
roja,

5.3akoH Poccuiickoii Depeparuu «O  TOCYIapCTBEHHOM  MOJJIEPIKKE
MOJIOJEKHBIX U JETCKUX OOIESCTBEHHBIX 00bCAUHEHUI,

6. MuHUManbHBIN COITMAJIbLHBIN crangapt  Poccurickoint denepauuu
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«MuHUMaNbHBIA 00BEM COIMANBHBIX YCIAYr MO BOCIHUTAHUIO B 0Opa30BaTENbHBIX
YUpEKACHUSIX 00IIeTr0 00pa3oBaHUs»,

7. ®epnepanpHag uenesas nporpamma «/lerm Poccum» Ha nmepuon no 2010
roja,

8. T'ocynmapctBenHas mporpamma «[larproTudeckoe BOCHHTaHUE TpaxkIaH
Poccuiickoit @eneparuu Ha 2006-2010 roxgsi,

9. l'ocynapcrBenHnas nmporpamma «Paszsutue nereit B PO 1o 2010 romay,

10. Can ITun x YOI 2.4.41251 - 03. (ot 20 urons 2003 rozga),

11. 3akon CaxanuHckoii obsactu «O6 06pa3oBaHUNY,

12. KoHuenuus pa3BUTUSL BOCIIUTaHUS B cucTeMe oOpa3zoBaHus CaxaJlWHCKOM
obnactu Ha TniepuoA a0 2010 rona,

13. Tunosoe nonoxenue 06 OV JO/I.

14. Ycras OV.

[Iporpamma oO0BbeaMHEHHS «YIUBUTEIBHBIM MHUKpPOMHUpP» pa3zpaboTaHa Ha
OCHOBE IMpOorpaMM IO OHOJIOTMM OCHOBHOTO OOIIEro oOpa3oBaHUs, YYCOHHMKOB
oOpazoBarenbHoil uHuu H.M.Conuna u T.C.CyxoBoii, MatepuanoB MHTepHET.

3aHATUS MO TporpaMme OOBEIUHEHUS TMPU3BAHBI JOMOIHUTH  KOJUYECTBO
4acoB Ha W3y4Y€HHE IApCTB KWUBOW MPUPOALI B IIKOJBHOW Mporpamme s
00y4JaroIuxcsi, MPOSIBISAIONINX HHTEPEC K IKCIIEPUMEHTAILHON OMOJIOTHH.

Ha 3aHsaTHsiX MOXHO TOBTOPUTH M YIAyOUTHh 3HAHHS IO OIpPEACIEHHBIM
pazzenam OMOJIOTMH yYEeHHKaM 5-8 KIIacCcoB, a Takke c(hOPMHUPOBATH MPAKTHUECKHUE
HaBBIKK pabOTBI CO CBETOBBIM H MHUGPOBBIM MHKPOCKOTIOM ¥  Pa3BUTH
MCCJIEI0BATENbCKUE YMEHUS 00yUaOIIUXCS.

Menpuaiiiiiie MpeaCcTaBUTENN KUBOTO MHUpa — OaKTEpUM, HU3IINE TPUOBL,
MPOCTEHIINE )KUBOTHBIE U OJTHOKJIETOYHBIE PACTEHHS U3YyYaOTCS B IIKOJIBHOM Kypce
Ha TIPOTSHKEHWU HEOOJBIIOr0 KOJIMYECTBA YUEOHBIX YACOB, IMOATOMY 3aHSITHUS
MO3BOJISIT YIITYOUTh 3HAHMS YUAIIUXCS 110 TAHHBIM pa3fienam OUOIOTHH.

N3ydyeHne MUKPOCKOIIMYECKUX OPraHM3MOB HEBO3MOXKHO 0€3 MHKPOCKOIa, a

paboTa ¢ HUM BCer/a BbI3bIBAET 0COOBINM MHTEPEC, 0coOeHHO padoTa ¢ HoBbiMH KT
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TEXHOJIOTUSAMH (IIHPPOBBIM MHKPOCKOIIOM). biaromaps HCIOJIb30BaHUIO JIaHHBIX
TEXHOJIOTHH YydYaIlluecs MMCIOT BO3MOXKHOCTh HE TOJIBKO  HaOMIOAaTh OOBEKTHI
KUBOW TIPUPOBI, HO M 3alHCHIBATh BUICO, HAOMIOAATH ITUKIIBI PA3BUTHS, O KOTOPBIC
onucaHbl B yucOHHKe. VccliemoBaHne KUBBIX OOBCKTOB Ha 3aHATHIX, TOCTAHOBKA C
HAMH OIBITOB AKTUBU3UPYIOT ITO3HABATCIBHYIO JICSITEIBHOCTh IIKOJHHUKOB,
Pa3BUBAIOT MMPAKTHYECKUE YMEHUS, YIIYOJISIOT CBSI3b TECOPHH C IMPAKTHKOM.

Pabora oObenuHeHHs paccuMTaHa Ha ydammxcs 5 — 8 Kkiacca. 3aHSATHS C
KaXJIbIM 00BeAMHEHUEM TTpoBosATCs | pas mo 1 4 B Hegenro, Bcero mo 36 Jaca.

Heab padoThl: 1 roa — pacmmpeHue Kpyrozopa ydaluxcs O MeIb4anlimx
MIPEACTABUTEISIX KUBOTO MHpa B IPOIECCE BBITTOJHCHHUSI TEOPETHUKO-TIPAKTHICCKUX
3aJaHUM.

2 TOI — pacHMpeHre OHWOJIOTHYECKOr0 Kpyro3opa ydalluxcs depe3
KOMITJIEKCHBIN TTOIXO/T B pa3padOTKE M BHIMOJHEHUN YU4EOHBIX TTPOCKTOB.

Oobpa3oBaresibHbIE 3aJaYH:

® II03HAKOMHUTH C UCTOPHEH Pa3BUTHS MUKPOOHOJIOTHH;

® W3YYHUTHh CTPOCHHE OJHOKJICTOUYHBIX MPEACTABUTEICH PA3TNIHBIX [APCTB:

OakTepuii, pacTeHU, JKUBOTHBIX M TPHOOB, HAYYUTh TOTOBHUTH KYJBTYPHI
OJTHOKJICTOYHBIX OPTraHU3MOB

® U3y4aTh MHKPOCKOIMYECKOE CTPOCHHE OPTaHU3MOB,;

e HayuyuTh pa3pabaTelBaTh W pPEAJIM30BBIBATH YyUYEOHBIC MPOCEKTHI TIO
OMOJIOTHH.

Pa3BuBawinue 3agauu:

e  (opMupoBaTh TNpaKTHYECKHE HABBIKM pPabOTBI C MHKPOCKOIIOM U
UG POBBIM JIa0OPATOPHBIM 000PYIOBAHUEM;

e (CobOuparh B X0/A€ IKCKypCHUU OHMOJOTHYECKUN MaTepHall, U3ydaTb €ro C
MIPUMEHEHUEM JTA00PaTOPHOTO 0OOPYAOBAHUS.

e C(CdopmupoBaTh HaBBIKM HAIUCAaHUS THUCBMECHHBIX palOT: JIOKJIAIOB,

COOOIIIEHUH, UCCTIENOBATENBCKIX PA0OT, yUeOHBIX MPOEKTOB.
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BocnuTareanHble 3aa4H:

e @dopmupoBaHUE HAay4yHOTO  MHPOBO33pPEHHUS U KYyJIbTYpbI
HMHTEIJIEKTYaJIbHOTO TpyAa

e (Crolikuii UHTEpEC K OMOJIOTHH, OMOJIOTHUECKOMY IKCIIEPUMEHTY

e @OpMHUPOBAaHUE HKOJOTUYECKOTO MBILIUJIEHUS YEPE3 DKOJIOTHYECKOE
BOCIIUTAHUE

®opMbI 1 MeTOABI 00y4YeHHS:

e paboTa Cc IOMOJHUTEIHLHOM TUTEPATYPOUN U COOOIIECHUS yUaIIUXCS;

e J1a00OpATOPHBIN MPAKTUKYM;

e OMOJOTMYECKUE FIKCKYPCHUH;

® [PAKTUYECKUE PAOOTHI C PJIEMEHTAMHU MTOMCKOBOU JI€SITEILHOCTH;

® HamMCaHUE U 3alUTa MPOEKTOB 10 U3y4aeMoi mpodieme,

® CJIOBECHBIEC, HATJISIIHBIC, IPAKTUYECKHE

® UHIVWBUAYAJbHbIC U IPYIIOBBIE.

TexHoJsiorun:

e TpamunumonHas,

e UKT-rexnonorus

e lccnenoarenbckas

e [IpoekTHas

Oxugaembie pe3yJibTaThbl.

VYyamuecs nojsy4ar 3HAHMSA:

e 00 HUCTOpUU PA3BUTHUSI MUKPOOHOJIOTHH;

® u3yyaT CTPOCHHE OJHOKJIETOUHBIX MPEJACTABUTENICH Pa3TUUYHBIX LApCTB:
OakTepuii, paCTeHHM, KUBOTHBIX U TpUOOB;

® HayyaTcsi TOTOBUTh KyJbTYpPbl OJHOKJIECTOYHBIX OPTaHU3MOB.

e Hayyarcs roTOBUTH MUKpOTIpEHapaThl

e HayuaTscs pa3pabaTbiBaTh U PeaIM30BbIBATH YUE€OHBIE TPOCKTHI

e  VYCBOST HaBBIKH IMOBCICHUA Ha OMOJIOTNYECKOM 9KCKYpCHHU
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YMeHus:

® OBJIAJICIOT  MPAKTUYECKUMH HABBIKAMH pPabOThl C MHKPOCKOIIOM H
1 POBBIM JTA0OPATOPHBIM 000PYTOBAHUEM;

®  TIOJIyYaT OMBIT [0 UCCIIEIOBATEIIbCKUM JICUCTBUSIM.

e Hayuarcs nucate HeOOJNbIIME THUCbMEHHBbIE PpalbOThI:  JOKJIAJBbI,
COOOIIeHMUS, HCCIIeIOBATENbCKUE PAOOThI, yUeOHBIE MPOEKTHI.

HaBbiku:

1. Unensl KpykKa «YIUBUTEIbHBIA MUKPOMHUP)» MOJTy4YaT HABBIKK PabOTHI C
NOCTYITHOW HAYYHOU JTUTEPATYPOU;

2. Tlomy4atr HaBBIKM BBICTYIUICHHS C COOOIICHHSMH Tepe] ydaluMHUCs, Ha
Hay4dHbIX KOHepeHusax roHHaToB B LIJIT r. [Toponaiicka

3. Tlomy4at HaBBIKH pabOTHI CO CBETOBBIM M IIU(PPOBBIM MUKPOCKOTIAMHU;

4. TlomyyaT HaBBIKY BBIpAIIMBAHKS OMOJIOTHYECKOTO MaTepHraia

5. Ilonmydatr HaBBIKM MUKPOCKOMUPOBAHUS MHOTOKJIETOUHBIX OMOJIOTHYECKUX
00BEKTOB

6. CMmoryT noAroToBUTh, pa3paboTaTh Y4eOHBIC MPOCKTHI U 3AIIUTUTD UX.

®opmbl Nno/iBe/IeHUsl UTOTOB peajM3aununu JTOMOJTHUTETbHOU
0o0pa3oBaTeIbHOI MPOrPaMMBbI:

1. TIpomexyTodHas M HTOTOBAs aTTECTAIIHS,

2. KOJUIEKTHBHAs OIICHKA PE3yJbTAaTOB MPAKTUYECKUX PAOOT MO MOITYyYECHHBIM
pe3ynbTaTam:

3. WHAWBUIYyaJIbHas OIEHKa Pe3yJbTAaTOB MPAKTHUUECKUX PabOT yUHTENIeM IO
MOJTYYCHHBIM PE3yJIbTaTaMm:

4. ydacTue B HAyYHO-UCCIEAOBATEIbCKUX YUCHUUYECKUX KOH(PEPEHIIUIX
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TEMATUYECKUWI IJIAH

JIOTIOJTHUTENBHOU 00pa30BaTeIbHON TPOrpPaMMBbI

(1 roma oOy4eHus)

No Ilepeuensb pa3aenos, TeM KomnuectBo KonnuectBo yacon
/a Hacos Teopernueckue | [Ipaktuueckue
3aHATHUS 3aHATHS
1 | BBoaHoe 3ansiTHe. 1 1
2 OT MHKpPOCKOIIA 10 MUKPOOUOJIOTHH 2 1 1
3 | IpuroroB/jieHne MUKpPONPeNnapaToB 2 2
4 | bakrepun 12 5 7
4.1 | CTtpoeHue u KU3HEIEATCIbHOCTh 2 2
OaxTepuit
4.2 | PacnpocTpaHeHue U 3HaUECHUE OaKTepUid 2 2
4.3 | IloceB u HAOIIOICHUE 32 POCTOM 8 1 7
OakTepuit
5 | [lnecHeBble rpuObI 4 1 3
5.1 | 3HayeHne IIECHEBBIX TPUOOB 1 1
6 Boxopocau 7 2 5
6.1 | Bomopociu — oburarenu akBapuyma
7 | OnHOKJIETOYHbIE }KUBOTHbIE 6 1 5
8.1 | IIpocreiimme — BO30YyaUTEH 2 1 1
3a00J1eBaHU YeJI0BEKa U JKUBOTHBIX
8.2 | 3yuenue moBeIeHUS OTHOKJICTOYHBIX 1 1
YKUBOTHBIX
8 | 3ammTa MUHH-TIPOEKTOB 2 2
HUroro: 36 13 23
KAHEHI[APHO-TEMATHqECKHﬁ IIJIAH
(1 rox 0Oy4eHus)
Ne Tema 3ansaTHsA Kon- | ®opmbl 1 MeTOMIBI Ob6opynoBanue Hara
BO paboThI MIPOBEJICHUS
Jac. [Inan | Pakt
1 | BBoaHoe 3ansATHE 1u | Paccka3 IIpenmerHsbIe
cTEKIa,
MTOKPOBHBIE
CTEKIIA, WTJIBI,
HO>KHHUIIBI
2 Ot MHUKPOCKOTIA mo |1 Jlexins ¢ CBeToBOMH
MUKPOOHOIOTUH AIIEMEHTaMH OeceJlbl. | MUKPOCKOII
[IpaBuna  pabotel  coO [IpakTukym
CBETOBBIM MHUKPOCKOIIOM.
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3 | [IpaBuna paboThI c|lu |Jlekuusc Muxkpockor
U (HPOBBIM MUKPOCKOIIOM arieMeHTamu Oecebl. | (CBETOBO,
[IpakTukym 3JICKTPOHHBIN )
4, | IlpurotoBieHue 2 [IpakTukym Mukpockor
S | MHKpoOIIpenapaToB: (uudposoii,
Koxwuna nyka 3JICKTPOHHBIN )
aktepuu 12 4
6, | Crpoenue u 2y | Jlexuus, coobuieHus | Mukponpenaparsl
7 | )KU3HENEATEIbHOCTh yUanmxcs OaxkTepuid,
Oaktepwuii uuppoBoit
MUKPOCKOII
8, | Pacnpocrpanenue ul2u Jlexnmsa c
9 | 3HayeHHe OakTepHid dJIEeMEHTaMu OeceIbl,
1a0. Pa6ora,
coo01eHus
yUanmxcst
10, | IlpakTueckas pabora | 2 [Tp. paboTa ¢ Mukpockor
11 | «IloceB u HaOHOIEHUE 3a 3JIEMEHTAMHA udpoBoi,
pOCTOM OaKTEpHii». OKCHepUMEHTAJILHOH | CBETOBOM),
JESITEIIbHOCTH naboparopHoe
0o0opyoBaHue
12, | bakrepuu 3yOHOrO Hanéra | 24 | Ip. pabota ¢ | Muxkpockon
13 DIIEMEHTaMHU U poBOiA,
DKCTepUMEHTAIbHOM | CBETOBO),
NeATeTbHOCTH nabopaTopHoe
o0opynoBaHue
14, | KaprodensHoit mamoukn | 249 | [p. paborta ¢ | Mukpockon
15 AIIEMEHTaMH U(pPOBOH,
OKCNepUMEHTAJIbHOH | CBETOBO),
JeSITebHOCTH n1abopaTopHoe
00opy0BaHue
16, | Cennoit manouku 2q | IIp. pabota ¢ | Muxkpockon
17 dJIEMEHTaMU undpoBoi,
DKCIEPUMEHTAIBHOMN | CBETOBOM),
JeATeTLHOCTH nabopaTopHoOe
o0opynoBaHue
[TnecueBbie Tpubbl. CTpOEHUE U KUZHEICATEIBHOCTD. 4 4
18 | 3nauennue riecHeBbIX | 14 | CoolOmienus Muxkpockorn
rpu6oB. JIpoxoKu. y4ammxcs, ( uugpoBoit,
CBETOBOM, JIYIIbI)
19 | IIp. pabota «MyKop». 1 [TpakTuueckas JlaboparopHoe
I1p. pabora «Ilenunmmm. pabota 00opy0BaHue
20, | IIpaktrueckas paboTa 2 [TpakTuueckast JlaGopaTopHoe
21 | «BiusiHue TemnepaTypbl pabota o0opyoBaHue
Ha POCT TUIECHEBBIX U HCCIIEIOBATEIBCKOTO
JPOKKEBBIX TPHOOBY Xapakrepa
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Bonopocnu. 7 yac

22. | Bomopocmu. 24 Jlexmus, MUKpPOCKOTIBI
23 nabopaTopHas
paboTa ¢ TOTOBBIMU
MUKpOIpenapaTamMmu
24 | Bomopocin — obOutatenu | 4 Jlexmus, Mukpockor
25 | akBapuyma. nabopaTopHas ( mudpoBoi,
26 | JJabopaTopHas pabora pabota AIEKTPOHHBIN)
27 | «Bogopocnu — obutarenu
aKBapUyMay.
28 | [IpomexxyTouHas 1
aTTecTanus
OIHOKJIETOYHBIE )KUBOTHBIEC.
Kiaccudukanus npocreimmx. 6 u
29 | Ilpocreiimue — | 1u Jlexuus,
BO30yIUTENN COOO0IIIEHUS
3a00JIeBaHUN 4YeIOBEKa M yUaIIAXCS
KHUBOTHBIX.
30 | JlabopaTopHas pabora | 2 JlaGopatopHas MHuKkpocko
31 | «AméOGa u undyzopusi» pabora TbI,
nabopaTopHoe
o0opyoBaHue
32 | Jlab. Pabora «M3yuenme | 14 Jlexmws, Muxkpockomn
MIOBE/ICHHUS IIPAKTHYECKAs] (undposoii )
OJTHOKJIETOYHBIX pabora-
KUBOTHBIX» UCCIICIOBaHHE
33 300MIaHKTOH  ® | 24 Becena, Muxkpockomn
34 | puTomnaHKTOH IIPAKTHYECKAs] ( uudpoBoii)
aKBapuyMma. pabora-
Jlab6. pabota «M3y4yeHue UCCIIe/IOBaHKe
BUJIOBOTO cocTaBa
CEHHOTI'0 HaCTOs»
35 | Bammra MuHU TpoekToB | 24 | [IpencraBienue
36 | mo rpynmnam pE3yJIBTaTOB
Hrorosas arrecranus. rpynmnoBoil padoTHl,
VHIUBUYAJIBHOMN
paboTHI
Hroro 36

COEPXXAHUE MATEPUAJIA KYPCA (36 gac.)

1 rox oOyueHus

Tema 1. BBoanoe 3ansatue. (1 gac.) Kparkoe n3niokeHrne U3y4aeMoro Kypca B
oobenuHeHuu. Opranuzanus pabouero mecta. IIpaBuna moBeneHUs] HA 3aHATHSIX.
Texnnka 6€30MaCHOCTHA C MHCTPYMEHTAMH.

Tema 2. OT MuKpockona a0 Mukpoouogornu (2 4). Mcropus OTKpBITHS
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MUKPOCKONIA. YUYEHbIE  HMCCIEIOBATENH, BHECIIME BKJIAJ B  HU3Y4YCHHUE
Mukpoopranu3mMoB. ®dpanimysckuii mukpoouosior Jlym Ilacrep (1822 — 1895r),
Hemenkuii yueHbsii PoGept Kox (1843 — 1910r) OCHOBOIIOJIOKHUKH COBPEMEHHOU
MUKpoOuonorud. OCHOBHbIE  HaNpaBJICHHUS COBPEMEHHOW  MHUKPOOMOJIOTUH:
F€HETUYECKass M KIETOYHAs  MH)XEHEPHsI, HCIOJIb30BAHUE MHKPOOPTaHU3MOB H
IPOJYKTOB HUX KU3HEAECSATEIBHOCTA B IMPOMBIIIICHHOCTH, CEIbCKOM XO3SMCTBE H
MEIUIMHE, A00bYa HedTHU U METaUIoB,  OYHMCTKAa BOJ, MOYB, BO3JIyXa OT
3arpsi3HUTENEH, TOAJIEpKaHUE U COXPAaHEHUE TTOUBEHHOIO IUIOA0POIUsA. Y CTPOMCTBO
MHUKpOCKOIIa U TpaBuia paboTel ¢ HUM. [IpaBuna oOpamienust ¢ J1abopaTOPHBIM
000py1IOBaHUEM.

[IpakTueckoe 3anatre Nel. «YCTpONCTBO CBETOBOIO MUKPOCKONA U IIPaBUiIa
pPabOThI C HUMY.

[Ipaktrnueckoe 3anstre Ne 2. [IpaBuiia paboThl ¢ HU(PPOBEIM MUKPOCKOTIOM

Tema 3. IlpuroroBjienme MukponpenapatoB (2 w4yaca). I[IpaBuna
IIPUTOTOBJIEHUS] MUKPOIIPENIapaTOB

[Ipaktuueckass pabora: Ne3 IlpuroroBnenue MukponpenaparoB »Koxuna
JTyKa»

[TpakTuueckast padota Ne 4 « MukpomMup akBapuyma»

Tema 4. bakrepun (12 4)

YcnoBust xu3nu Oaktepuit. Dopma U CTpoeHUE OaKTEPHAIBHBIX KIIETOK.
Buemnue u BuyTpeHHue crpyktyphl. lloBenenue Gakrepuii. CrnocoObl MUTAHUS.
PacnipocTpanenue u 3HaueHNE OAKTEpUH.

Ponr Oaktepuit B Ouocdepe: OakTepuu THUCHHS — MHUHEpaIU3aIMs
OpraHUYeCKUX BEIIECTB; OaKTEepUM TOYBEHHbIE — MOYBOOOpa30BaHUE; OAKTEPHUU

a30T(HUKCUPYIOIIHE — 00OTAIlIEHNE TTOYBBI a30TOM; ITHAHOOAKTEPHUH.

3HayeHue OaKTepuil B KU3HU YeEJIOBEKa - TIOJIOKHUTEIbHAS POJIb B
XO3SIMCTBEHHOW  JIESTEIBbHOCTH: MOJIOYHOKHCIIBIE, OakTepun  OpOXKEHUS;
OTpULATENIbHAA — THUEHWE NPOAYKTOB IHUTAHHS, IATOTCHHbBIC OaxTepun

BO30yuTenn OOJie3HEH y YeJIOBEKa, KMBOTHBIX W pacTeHui. MeToabl OOpBOBI C
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Oakrepusimu. [lacTepuzanusi, crepunuzaius, 1e3UHGEKIIHS.

[Tpaktuueckast pabora Ne5 «IloceB u HabmoneHNE 32 pOCTOM OAKTEPUIN».

[TpakTrueckas pabota Ne 6 «bakrepun 3yOHOTO HalIETa»

[Ipaktuueckas pabora Ne7 «bakrepun kapTodebHON MaT0uKm»

[Tpaktrueckas pabora Ne 8 «bakTepuu CCHHON TTATOYKI»

Tema 5. IliiecHeBbie TpudHI (4 1)

['pulsl ipecTaBUTENIM 0COOOTO LIAPCTBA KUBOM MPpUposl. [Ipu3Haku rpudos.
Knaccuduxanus rpu6oB OcoOEHHOCTH IIJIECHEBBIX TPUOOB.

3HaueHue miecHeBbIX TpuOoB. poxoku. CTpoeHHe U POJb JPOAIKEH B KUZHU
YEJI0BEKA.

[Ipaktrueckass padora Ne 9 «Myxkop».

[Ipaktuueckass pabora Ne 10 «I[leHummim.

[Ipaktrueckas padora Ne 11 «BiusiHue temneparypsl Ha poCT IJIECHEBBIX H
JPOMKEBBIX TPUOOB

Tema 6. Boagopocau (7 4)

MukpocKonuyeckue  BOJOPOCIAM  —  Tpylmna  HU3MIKX  PaCTCHUM.
OmHOKIETOYHbIE, MHOTOKJIETOYHbIE M KOJOHHUAIBHBIE BOJOpocian. (OcoOeHHOCTH
CTPOCHUSI U KUBHEAECATEIBHOCTH.  3HAUYEHUE BOJOPOCIECH B MPUPOAE U KU3HU
YEJIOBEKA.

[Tpaktuueckass pabota Ne 12 «M3ydeHne OTHOKIETOYHBIX BOJOPOCIEH» IO
FOTOBBIM MHUKpOIIpenapaTam npenaparam

[Tpaktrueckas pabora Ne 13 «Bomopocnu — oOuTaTenn akBapuyMar

Tema 7. OqHOKJIeTOUHBbIE ) KUBOTHBIE (6 1)

Knaccuduxanuyss OJHOKIECTOUYHBIX MpPEACTaBUTENICH I1apCTBa KUBOTHBIX.
OcoOEHHOCTH  CTPOEHUST H  KU3HENEATENbHOCTH  mpoctermux.  CrocoObl
nepensuxeHusa. Pasgpaxumocts.  [Ipocreiimme OIHOKIETOYHBIE JKUBOTHBIE —
oOuTareny BOJIHOM cpeipl, BO3OyauTENHM 3a00J€BaHUN YETOBEKA W JKUBOTHBIX.
[Ipocreiimme — CAMOMOHTHI.

[Ipaktudeckass padora NelS. «M3ydeHue npoOCTEHIIMX OJHOKIETOUHBIX
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OpraHU3MOB B CEHHOM HAaCTOE».

[Ipaktuueckast pabota Ne 16 «Peakuus npocTelimmx Ha AEHCTBUE Pa3TUYHBIX
pa3apaxuTerci

[Ipaktuueckass pabora Ne 17 «Ilornomenue BemiecTB W 00pa3oBaHUE
MUILEBAPUTEIBHBIX BaAKyOJICi»

[Ipaktuueckass padora Ne 18. IlpakTtuueckass pabora «CmeHa BHIIOBOTO
COCTaBa MPOCTEHIINX B CEHHOM HAacTOE».

[Ipaktrueckas pabora. 300IJIaHKTOH M (PUTOIUIAHKTOH akBapuyMa (2 yac).

[Tpaktuueckast pabota Ne 18 «300MIaHKTOH U (DUTOIIIAHKTOH aKBApUyMay

Tema 8. 3amura MmuHu-npoekToB.(2 yaca) toroas arrecrarus

TPEBOBAHUA K YPOBHIO ITOATI'OTOBKM OBYUAROIINUXCA
1 ron 0OyueHus
B pesynbrate 3aHsATHN B OOBEIUHEHUU TPUOOPETYT CIEIYIOUIME 3HAHUA U
YMEHUS U HaBBIKH.
3HaHUs:
e 00 UCTOPUYECKOM PA3BUTUU MUKPOOUOJIOTHH OT MPOCTEHIITHNX,
e 00 yBEIMUUTETHHBIX TPUOOPaX 10 IEKTPOHHOTO MHUKPOCKOTIA;
e 00 0COOEHHOCTSIX CTPOEHHUS MPEACTABUTENEH Pa3IUYHBIX LAPCTB KUBOTO
MUDA;
® 0 3HAYCHMH M3YUYCHHBIX OPraHU3MOB B MPUPOJIE U KU3HU YEJIOBEKA.
YMEHUS U HaBBIKHU:
"  CaMOCTOSITEIHHO TOTOBUTH MUKPOTIPETIapaThl;
"  BBIPANIUBATH KYJIbTYPhI PA3IMYHBIX OAKTEPUI U TNIECHEBBIX TPHUOOB;
"  W3ydYaTh U OMHCHIBATH MPEICTABUTENCH Pa3INIHBIX IAPCTB,;

. H&6JHOI[8,TB M CpaBHUBATL PE3YJILTATLI OHOJIOTHYECKOTO OKCIICPUMCHTA.

METOJIMYECKUE PEKOMEHJALIMU

JlaHHbIN Kypc mpeanojaraeT MpUMEPHbI 00beM 3HaHUN, YMEHHUI U HABBIKOB,
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KOTOPBIM JIOJKHBI OBJIAI€Th HIKOJIbHUKHM. CHUYKEHUE UHTEpECa K MPEAMETY U 00uine
MHPOpMAIlM HE BOCHUTHIBAET y UIKOJBHUKOB TOTPEOHOCTH K PACIIUPEHUIO U
yIriyOJIeHnIO CBOMX 3HaHWU. Ha 3aHATHAX Kypca MHE KakK YUHUTEN0 MPEACTABISIETCS
BO3MO>KHOCTbh BBIOPATh CBOIO METOJIMKY U3 MHO>KECTBA HHHOBAIIMOHHBIX, IO HOBOMY
B3IJISTHYTh Ha  COOCTBEHHBIH  OMBIT, HAa BO3MOXHOCTb HECTH  YYCHHKY
MH(POPMAILIMOHHYIO KYJIBTYpY JE€WCTBEHHBIX 3HAHUM. 3ajaua YUUTEINs 3aKJII0YaeTCs
HE B Iepeaue CBOEMY YUEHHUKY OIpEAEIeHHOro o0beMa 3HaHui. 3ajaya COCTOUT B
TOM, 4TOOBI HAY4YUTh €r0 3TH 3HAaHUS J00BIBaTH camocTosATenbHO. OOydeHue Ha
Kypce HaIpaBJICHO Ha AaKTHUBHYIO Y4eOHYIO HesTeNbHOCTh. Ilpu opraHuzanuu u
IUTAHUPOBAHUM 3aHSATUN YUUTHIBAIOTCS BO3pPACTHBIE OCOOEHHOCTH JeTeil 5 — 8
KJIACCOB: JIFOOO3HATENbHOCTh, HAOIIOAATENIbHOCTh; HMHTEPEC K JUHAMUYECKUM
mpoueccaMm; JKelaHue oOulaTbcs C JKUBBIMH OOBEKTaMHU; IPEIMETHO-00pa3zHOe
MBIIUIEHHE, OBICTPOE OBJIAJICHHE YMEHHSIMU UM HaBBIKAMHM; SMOIMOHAJIbHAA
B030yaumMocTh. Kypc HOCHUT pa3BHUBaIOIlylO, JESATEIBHOCTHYIO M MPAKTHUECKYIO
HaIpaBJIeHHOCTb. [IporpamMmoii mpexyCMOTPEHO HU3yUEHNE TEOPETUUECKUX BOIIPOCOB
B Xxoje Oecex, JIEKIUM. OcHOBHbIMU  (popMaMu  3aHSATUH  SIBISIETCS
HCCIIEIOBATENIbCKUE YPOKH, MPOOJIEeMHO-1a00paTOpHble M MPAKTUYECKUE 3aHSATHS,
pedepaTsl, 3alMTa IPYNIOBBIX NPOEKTOB. MITOroM mpoBeneHus 1a00paTOPHBIX WU
IPAKTUUYECKUX paboOT ABIAIOTCA OTYETHl C BBIBOJAMH, pucyHkamu. s
MPAKTUUECKUX M Ja0OPaTOPHBIX 3aHATUNH HEOOXOAMMBI: CBETOBBIE MHKPOCKOIIBI,
UG poBbBIE MUKPOCKOIIBI, TA00OpaTOpHs JIabOpaTOpHOE 000PYA0BAHUE, PYUHBIC JIYIIHI,
KOJUIGKIIMM JIMIIAMHUKOB, TaOnuubl. baktepuu, rpubbl, BOAOPOCITH, APOXKHU IS
M3YYCHHS IIKOJIHUKH BBIPAIMBAIOT CaMH M TOTOBSIT MHKpompemapaTsl. Ha ypoke
3aKJIa/IbIBAIOTCS  OMbBITHI, HCCIEJOBaHUS, 3a XOJOM KOTOpPBIX HaOIIOJAI0T
OTBETCTBEHHbIE U O pe3yJbTaTaxX JAOKIAAbIBAIOT HAa 3aHATUU. 3HAHUS Yydalluxcs
MIPOBEPSIIOTCSA C MOMOILBIO TECTOBBIX PadOT, MPHU 3TOM TPEOOBAHMS K 3HAHUSIM H
YMEHHUSIM HE€ JIOJDKHBI OBITh 3aBBIIIEHBI, TaK KaK YpPEe3MEPHOCTh TpeOOBaHMIA

MOPOKJAET MEPErPY3KY U BEJIET K yracaHUIO UHTepeca.
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TpeOoBaHuUs K HAITUCAHUIO UCCIEA0BATEIbCKON pabOThI
UccnenoBarenbckass ~ pabota MIPEANOJIaract BBIOOD yYaIIUMUCA
MHTEPECYIOICH ero mpoOyieMbl, ee TIIyOOKOe M3y4YeHHE, U3JI0KEHHUE Pe3yIbTaToOB U
BBIBOJIOB. TpeOOBaHMs K HAITMCAHUIO PAOOTHI.

1. JTomkaa yeTko cobmomatees Gopma:

- TUTYJIbHBIN JIUCT,

- OIJIaBJICHUE,

- BBEJICHHUE,

- OCHOBHasl 4acTh,

- 3aKJIIOYEHUE,

- CIIMCOK HCTIOJIb3yEeMOM JINTEPATYPHI.

2. Ontumanbhbiit 00beM padboTel 10 - 15cTpanulg

3. Ilpm wHanmucanmm pabOTBHI  CIEAyeT HCIOIb30BaTh HEe MeHee 5-10
JUTEPATYPHBIX MCTOYHUKOB (MCTOYHUKH JOJKHBI OBITH yKa3aHbl B alipaBUTHOM
nopsiike mo (aMuiIMyd aBTOpa, HEOOXOAMMO YyKa3aTh MECTO HW3JaHUs, Ha3BaHHE
M3AaTeNbCTBA, TO/I U CTPAHMUILY).

4. Ilpu odopMieHNUU TUTYJIHHOTO JIMCTA YKa3bIBaeTCs ydueOHOE 3aBe/ieHUE, B
LIeHTpe Tema pedeparta, Huxe crpaBa DO yuamerocs, kinacc, PO yuurensi, BHU3Y
TOPOJ ¥ TOJl HAITUCAHUSI.

Urto Takoe uccienoBarenbckas padboTa no 6uosorun?

PexoMeHanuu mo opraHu3aii HaydHoUW pabOoThl ydaIuxcsl.

Beibop Tembl HayuHoi paboTel. CocTaBieHHE IUTaHA JIEATEIbHOCTH
y4arerocs. [locTaHoBka 1menu MW oOmpenesieHue 3afady. 3HAKOMCTBO C
pekoMeHayemoi ureparypoil. [1og00p HOBBIX JTUTEPATYPHBIX UCTOYHUKOB.

Beenenune k padote. OnpeneneHue akTyaJbHOCTH JAaHHOW TEMBbI, IPUYUH €€
BBIOOPA; MIEPEUCHBb 3aJ1a4 WM MPoOJIeM, TOCTABICHHBIX B paboTe.

HaGmrogenne. Marepuansl  ombpITOB W dkcnepuMeHToB.  OdopmieHue
CTATUCTUYECKUX JaHHBIX, UX aHAJIU3 U BHIBOJIBI.

PesynbraThl paboThl Wi BbIBOALI. MTorm Bcell pabGoThl (KpaTKUil aHaU3,
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(hopMyIUpPOBKa OCHOBHBIX BBIBOJIOB, ONPEJEICHUE KPyra PEIICHHBIX U HEPEIIEHHBIX
npo0OJieM U 3a1a4, IPUYUHBI HEYy1ay).

3ammura pedepaTa WiIn UCCIEAOBATEILCKONW PaOOTHI.

TEMbI MUHU-TTPOEKTOB PABOT YHAIIUXCA

1. CooOmienus:

1) Pobept Kox — 0i1iH 13 OCHOBOIOJIOKHUKOB COBPEMEHHON MUKPOOHOIOTHH.

2) Jlyum [lactep - oTer COBpeMEHHOW MUKPOOMOJIOTUH Y UMMYHOJIOTHH.

3) XKuzsb u nearensHOCTh  AJekcanapa dieMuHra.

4) Masnsipus Wi nepeMexaroiast JIMXopaaka.

5) Tpunanocoma — BO30YIUTEIIb COHHOM OOJIC3HH.

6) JKryTHKOHOCIBI - CHMOHOHTHI.

2. PaboThl HCCIIEIOBATENIBCKOTO XapakTepa:

1) «Bnusinue hakTOpoB BHEUTHEHN CPEJibl HA POCT U Pa3BUTHE OAKTEPUI».

2).«M3yuenue moBeeHUs MPOCTEHINNX: PEaKIMKM UX Ha JCHCTBHE Pa3IMIHBIX
pazzipaXuTesiel U MOTJIOIIEHUE BEIIECTBY.

3) «BnusHHE TeMIepaTypHBIX YCIOBHH Ha POCT pAa3BUTHEC IUICCHEBBIX
rpuOOB».

4) «M3MeHeHHe BHIOBOTO COCTaBa MPOCTEHIIMX OPraHU3MOB B CCHHOM
HacToe».

5) «OmpenencHue CTENEHW 3arpsA3HEHUS BO3JyXa 10 BHIOBOMY COCTaBY
JIIIATHUKOB).

6) BO3MOXHBI IpyTHe TEMBI.

[TJIAH O®OOPMJIEHUE PE3VJIbTATOB UCCJIIEAJOBAHU A
1. ®opMynMpoOBKa TEMBI UCCIICAOBAHMS.
2. Ucnonautenu (dhamMumnus, uMs, KJIacc, IIKO0JIa)
3. AKTyallbHOCTh HCCIEAOBaHHWS (YeM WHTEPECHa, B YEeM BaXXHOCTH

HCCIICA0BAaHMsA, IIOUEMY BBI6paHa HMCHHO 5Ta Tema)
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[lenb paGOTHI.

3a1a4uu ucciae10BaHus.

['unore3a (BO3MOKHBIE PE3YyJIbTAThI)
MeTtoauka npoBeeHUs UCCIIEA0BaHUS.

Pesynprarsl.

o ® N 0 ks

13350:10)1158

I[MTPUJIOXEHU A
JlaGoparopnas paboTa: «IIpuroroBieHre NUTaTEILHON CPEabl U BHIpAIIIUBAHUE
KYJBTYpPbI KApTOPETHbHOMN MaJOUYKU U THUJIOCTHBIX OaKTEPHil».
Xoa paboThl CM. IPUITOKEHHE.
HaOmronenue 3a X0/10M OMbITa MOPYYUTh OJHOMY YUCHUKY. Uepe3 Heaemo oH
JOKJIAJILIBAET O pe3ysibTaTaX CBOMX HAOIIOACHUMN.
becena.
1. KakoBa 11e1b MoCTaBICHHOTO OMbITa?
2. Kakue yciioBus JOJKHBI COOJIFOAATHCS B XOJI€ ONbITa?
3. Kax BbI 1ymaere, moueMmy HE0OXOIUMBI TAKUE YCIOBHS?

4. IlpeanosioxkuTe pe3yiabTaThl Baliei padoTHhI.

«IIpuroToBiieHHE NUTATENBHOU Cpeabl U BbIpallMBaHUE KYJIbTYpbI
KapTO(EeIbHOM MATTOUKNY.

Kaprodenbnass manouka pas3BuBaerca Ha kaprodene. [[ns ee momyueHus
ClelyeT B3STh HEOUMILEHHBIM KapTodenb, Hape3aThb HEOOJBIIMMHU KyOMKaMH,
MIOMECTHUTh B HEOOJBIIYIO MOCYY, 3AJIUTh IOBEPXY BOJION U HarpeTh a0 80 C . Jlus
3apa)KeHUsl MTPUTOTOBJICHHON MUTATEIBLHON Cpejbl CIIOpaMH KapTo(erbHON MaiouKu
HY>)KHO ONYCTUTh B HeEE€ HEOOJBIIOW KOMOYEK IMOYBBI, MOCIE 3TOr0 MOCTABUTH B
TEIIOe MECTO Ha TP AHS. 3a 3TO BpeMs KapTodelbHas Majoyka pa3MHOXKAETCS B
00JBIIOM KOJMMYECTBE, €€ pa3Mmepsl gocturatoT 15 mxm. Kaprodenbnas manouka

Oosee KpyIiHasia 6aKT€pI/I$[, 4Y€M CCHHas IIaJi0OYKa, OHa XOpOoIlo BHJHA IIpHU
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PacCMOTPEHUHM B IIKOJBHOM MHKPOCKOIE, OBICTPO pPa3BUBAETCS Ha IMUTATEIBHBIX
cpenax, KOTOphIE JIETKO MPUTOTOBUTH B YCJIOBUSIX IIKOJIBI.

«BpIpalBaHue THUIOCTHOW MAJIOYKW»

['HunocTHas manoyka 3To OaKTEpHUH, MPEACTABIIAIONNE CO00i OECCIIOpPOBBIC
aHa’POOHBIC OPTAaHU3MBI, pasjararoiiue OeTKOBOCOAEpKAIUe MPOAYKTHI. (s mx
BBIpAIIIMBAHMS B MPOOUPKY CJEAYET MOMECTUTh Kycouek msica (1 — 2 1), 3aIuTh ero
BOJIOM, 3aKpBITh BATHOM MPOOKOM M MOCTAaBUTh HA 2 — 3 JIHA B Terioe MecTo. Kietku
ATOr0 MPOTES B 3aBUCHUMOCTH OT COCTABa NHUTATEIBHOW CPEAbl U IPYTUX BHEIIHHUX

dakTopoB umeroT pazmepsl oT 10 10 20 MKM.

CIIMCOK JIMTEPATYPbI
Jns peann3anuy MOCTABICHHOW LIENHM U 33a/1a4 IE€aroroM JOMOJHHUTEIBHOTO
00pa3oBaHuUsI UCIIOJIB3YETCS CAEAYIOIIas JuTepaTypa:
1. Awnrtunosa A.H., M.I1.TpaBkun. bakrepuu kak oOBEKT U3yUYEHUSI.
2. A.B.bunac, P.JI. Mam, A.N.HukumoB buosorndeckuii 3KCIIepuMeHT B IITKOJIE.
Mocksa: «IIpocBemienue», 1990r.

3. buonorus B mkose 2005 Ne 7 JlaGopaTopHbIE OTBITHI 10 YKOJIOTHH

4. byxap M. U [TonynsipHO 0 MukpoOuonoruu. M3naTenbcTBO «3HaAHUE
1989 .

5. JHopoxuna JI. H. , A.C.HexmonoBa, PykoBoACTBO K 1a00paTOPHBIM 3aHATHSIM
nmo  OOTaHUWKE C OCHOBAMM DKOJIOTHH, Mocksa.1990r.

6. TypeBuu A.A. [IpecHoBOIHBIE BoOpOCH (ompenenuTels). M3 —Bo

«ITpocsemnienue», 2004

7. JKuznb pactenuit, Tom 1

8. CemenoB A.M., Jlorunora JI.I'. Muxkpoopranuzmel. OCOOCHHOCTH CTPOCHHE U
JKU3HeAesTeIIbHOCTH. buonorus B mkone 1991r. Ne 6.

9. CemenoB A.M., JlornroBa JI.I'.  Cenexius MUKpOOPTaHU3MOB U
HCIOJIb30BaHNE MX B OMoTexHoyiorn. buonorus B mkone, 1993r, Nel

10. DOunukimoneaus miis aerei Tom 2. Mocksa, 1995r.

Btopas Bcepoccuickasa HaydyHo-meToanyeckasa kKoHdepeHuus, 10 Hoa6psa 2014 - 10 deBpansa 2015
"lMeparornyeckasi TEXHONOIMA U MacTepPCTBO yuutensa"



JaexTpoHHoe nepHogHueckoe u3ganne HAVKOI'PAJ]

11. SIxoutoB A.A. 3oosiorud aisa yuurens. Mocksa «IIpocsemienne» 1987 r.
12. SnymkeBuu JI.B. MuorooOpa3sue npocreiimnx buonorus B mkosne, No4
2003r.

Jluteparypa s poauTeneu:
1. A.SIxonrtoB 3oonorus s yuurens. Mocksa «IIpocsemenue» 1987 r.

Jlureparypa s gereu:

1. DOunukimoneaus mid gerei ToM 2. Mocksa, 1995r.
2. M. U. byxap, INomymsipao o mukpoOuonorun. W3narensctBo «3Hanue» 1989 r.
3. A.ATl'ypeBuu [IpecHoBoOIHBIE BOIOpOCH (ompenenuTensb). M3 —Bo
«IIpocsemenuer, 2004

4. DHumkinoneaus jis aeteit «Xoudy BCE 3HATHY, T. 8

TEMATUYECKUH IVIAH
(2 rox 00y4eHMs)
Ne [lepeuenr  pasnenos, | Kox- KonunuectBo yacos
TeM BO
qac. Teoperuueckue [TpakTHueckue
3aHATHS 3aHATHS
1 BBoanoe 3ansiTue. 24 1 1
2 Y4eOHbII MPOEKT 16 6 10
« [MpupoaHOE coobIecTBO qac

MIPUIMBHO-OTIMBHOM IOJIOCHI
3asiBa TeprieHus»

2 Y4eOHbII MPOEKT 8 yac 2 6
«JImmaniHuKN»

3 VYueOHbIit mpoekt «TpyToBHK» | 8 2 6

5 Utorosoe 3ansaTne 2 2
Y4eOHblil MpoexT 32 8 24
«KomHaTHBIE pacTeHUs»

4.1 | YueOnsrit mpoekt «Kakryce» | 8 2 6

4.2. | YueOnprit mpoekt «Pactenus | 8 2 6
TPOTIHKOBY

4.3 | Y4eOHbIi MpOeKT 8 2 6
«/IByOJIbHBIE KOMHATHBIE
pacTeHus»

4.4. | YueOHBII MPOEKT 8 2 6
«OnHOIOTbHBIC KOMHATHBIE
pacTeHus»
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5 VY4eOHbIN MPOCSKT 3 1 2
«IIepBouBeTsl»

6 Hrorosoe 3ansiTre 1 1
HUroro 72 23 49

COJEP)XAHUE MATEPUAJIA KYPCA (72 gaca)
2 ron oOy4deHus

BBoaHoe 3ansiTue (2 yaca).

[IpaBmiia ©Ge3omacHoro oOpanieHus ¢ Ja0opaTOpHBIM  000PYAOBAaHUEM:
CTEKJIOM, WTJIaMH, CKaJbIIeIeM, CITUPTOBKOM. [IpaBmima oOpamieHus co CBETOBBIMH U
rdpoBbIMU MUKpockonamu. [IpaBuiia noBeneHrs Ha OUOJIOTMYECKON SIKCKYpPCUU

Y4eOHblil IPOEKT
« IIpupoaHoe co001ecTBO NPUJINBHO-OTJIMBHON MoJ0ckl 3a1uBa Tepnenus» (16
qac).

DKkcKkypcusi Ha Oeper 3anmuBa TeprmeHus BO BpeMs OTJIMBa, cOOp MaTepuana,
3a00p BOABL. AHaJIM3 MOPCKOM BOJBI HAa Haau4yue CoJied, MpuUMeceH,
MUKpOOpraHu3MoB. M3yueHue coOpaHHBIX BOAOpocied, MouTiockoB. OdopmiieHue
MPOEKTA.

YueOublil npoekT «JInmaiiHukm» (8 yac)

Dkckypeus 1o cOopy JnmaiHuKoB. OO0paboTka OMOIOTMYECKOTO MaTepuana.
MuKkpockonuyeckoe CTpoeHue JuIIaiHukoB. Kiaccudukanus  JHMIIAWHHUKOB.
buonornyeckoe 3HaueHne MUIIAKHUKOB B Tipupoae. OpopMieHue mpoekTa.

[TpoexT «TpyToBuk» (8 vac)

DKCKypcHsi B TPHPOAY MO TIOMCKY U cOopy TpyToBHKOB. OOpaboTka
Oouonoruueckoro  Marepuaiga.  MHMKPOCKOIUYECKOE  CTPOCHHE  TPYTOBUKOB.
Knaccudukanus TpyToBUKOB. buoiormueckoe 3HaueHHWE TPYTOBHKOB B TPHPOJC.
OdopmiieHne npoekTa.

Hrorosoe 3ansarue (2 yaca)
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IIpoext «KomMHaTHbIe pacTeHus» (32 yaca)

1. VYyebOnsiii npoext «Kaktyco» (8 uwac). M3yueHue MIKOJbHON KOJUICKIIUU
KakTycoB. HoMmeHKIaTypa IIKOJIBHBIX KAaKTycOB. MHKpPOCKONMYECKOE CTPOCHHE
kakTycoB. Kilaccudukanus kakTtycoB. buonormdeckoe 3HauYeHHE KaKTyCOB B
npupone. OpopMieHne MpoeKTa.

2. YueOnsiii npoekt «Pactenus tponukoB» (8 yac). M3yueHue MIKOJIbHOU
KOJUIEKIIUM KaKTycoB. HoMeHKIaTypa MIKOJBHBIX KakTycOB. MHKPOCKONMHUYECKOE
cTpoeHue KakTycoB. Knaccudukanus kakrycoB. buosorndeckoe 3Hau€HHE KaKTyCOB
B ipupoie. OpopmieHne mpoeKTa.

3. YueOHbII mpoekT «/IByZonpHBIE KOMHATHBIE pacTeHHs» (8 dac).
N3ydenne mKOIbHON KOJUIEKIIUN IBYIOJIBHBIX pacTeHnid. HoMeHKkiIarypa mKoJIbHBIX
IBYIOJBHBIX pacTeHUl. MHMKPOCKOIIMYECKOE CTPOEHUE PACTEHUH. Y CIIOBHS
BbIpaluBanus pacteHuid. OgopmiieHrE NPOeKTa.

4. VueOubiii mpoekT «OIHOJOJbHBIE KOMHATHBIE pacTeHus» (8 uyac).
N3yyeHne MIKOJIBHOW KOJUIEKIIMM OJHOJOJBHBIX pacTeHud. Homenknartypa
IIKOJBHBIX OJHOAOJBHBIX pacTeHUHd. MUKpPOCKOIMYECKOE CTPOCHUE pACTEHUH.
VYcnoBus BelpamuBanus pacteHuid. OopmiieHne mpoeKTa.

5. VYueOnsiit mpoekT «IlepBonBethi» (3 yaca). Dkckypcus «CaxaaIMHCKHE
nepBouBeTh. DoTorpapupoBaHue NepBoOIBETOB. MUKPOCKOIIMPOBAHUE
nepBoLBeToB. OpopmiieHHe MPOeKTa

Hrorosoe 3ansrue (1 gaca) 3amura mpoeKTOB.

TPEBOBAHUA K YPOBHIO ITOJAI'OTOBKU OBYUAIOIINXCA
2 rox 00yuyeHus
B pesynbrate 3aHATUI B OOBENMHEHUU MPUOOPETYT CIEAYIOLIUE 3HAHUS U
YMEHHUS ¥ HaBBIKU.
3HaHUS:
e 00 yBEIMYHUTENBHBIX MPUOOPaX 0 ANMEKTPOHHOTO MUKPOCKOTIA;

® 00 OCOOCHHOCTSX CTPOCHHUA Hpe,ZICTaBHTeJIeﬁ Pa3’INYIHbIX TAPCTB JKUBOTI'O
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MUDA;
® 0 3HAUCHUU M3yYEHHBIX OPTAHN3MOB B IMPUPOJC U KU3HU YETIOBEKA;
® O MPUPOJHOM COOOIIECTBE MPUIUBHO-OTIUBHOM MOJOCHI
¢ pa3HooOpas3uu JUIIAHUKOB, TPUOOB
® 0 KOMHATHBIX PACTEHHUSIX U YCIOBUIX WX BBIPAIMBAHUS
YMeHHUs U HaBBIKU:
"  CaMOCTOSITEIbHO TOTOBUTh MUKPOIIPETIapaTHhI;
"  W3yYaTh M ONKCHIBATH MPEJCTABUTEIICH Pa3IMUHbIX IAPCTB;
"  HaOJroAaTh U CPAaBHUBATH PE3YJIbTAThl OMOJOTUUECKOTO SKCIIEPUMEHTA;
"  [IpaBWJa TMOBEACHHS Ha OMOJOTHYECKON SKCKYPCHH
*  mpaBuia coopa u 00pabOTKU OMOJIIOTMYECKOT0 MaTeprana
®  pa3pabOTKHU U pean3aluu yueOHOro MpoeKTa
Kpurepuu onieHHBaHUS MMPOCKTOB YUAITHXCSI

(MaTpuIa OllCHUBAHHMSA)

[Tokazarenu nposiBiIeHNUs KOMIETEHTHOCTU [Tokazarenu
[IpenmeTHO-NH(pOPMALIMOHHAS COCTABIISIIOIIAS 6
1.3HaHuEe OCHOBHBIX TEPMHUHOB M ()aKTHUYECKOTO MaTepuaa Mo TeMe IpoeKTa 2
2.3HaHM€ CYIIECTBYIOIINX TOYEK 3peHus (ITOAX0/I0B) K MpobdiieMe U criocoOoB ee 2
CIIEHUs
3.3HaHMe NCTOYHUKOB UHPOpMAIUU 2
JlesTeIbHOCTHO-KOMMYHUKATHBHAsI COCTABJISAIOIIAs 14
4.YMeHue BbIENATh Npo0aeMy U 000CHOBBIBATh €€ aKTYaJllbHOCTh 2
5.YMeHue GopMynupoBaTh 11ellb, 3a/1a41 2
6.YMeHue cpaBHUBATbh, CONOCTABIIATH, 0000IIATh U /1€71aTh BBIBOBI 2
7.YMeHue BBIABIATH NPUYUHHO-CIIEICTBEHHBIE CBS3H, IPUBOIUTH apTYMEHTHI U 2
WJUIFOCTPUPOBATh IPUMEPAMHU
8.YMeHue COOTHECTH TIOITYYEeHHBIN pe3ylbTaT (KOHEUHBIH MPOYKT) C TOCTABICHHOMN |2
NENSN
9.YMeHune HaxoauTh TpeOyeMyro HH(GOPMAIMIO B Pa3IMYHbIX HCTOYHHKAX 2
10.Biagenne rpaMOTHOM, SMOLIMOHATIBHOIN M CBOOOTHON PEeUbIO 2

MakCcuMaJIbHO BO3MOXKHOE KOJIHUYECTBO 0AIOB — 28

Onenka 3. Ot 12 mo 17 6amios, ot 18 go 23 — 4, cBeime 24 — 5.
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TPEBOBAHUIA K O©OOPMIIEHUIO [TPOEKTA
Kpartkast anHOTaIus npoekra
[TocTanoBka mpoOIeMbl
Lenu 1 3a1a4u IPOEKTA

HyTI/I JOCTHKCHUS ITIOCTABJIICHHBIX ueﬂeﬁ H 3a1a4

A S A

O)KHI[EICMBIC PE3YJIbTAaThl 1 UX 3HAYNMOCTD

CIIMCOK JIUTEPATYPhI

Jns peann3alnuy MOCTABICHHON LIENIH U 3aJa4 MEIaroroM JOMOJHHUTEIBHOTO
00pa30oBaHUsI UCTIOJIB3YETCS CIENYIOLIas JIUTEpaTypa:
e [lpan3una I'. ., Metonnueckne peKOMEHIALMH IO U3YUYCHUIO KPACBEICHUS.
buonorus
e MynbTUMEAUNWHAS SHIMKIONEAUS «3aroBeAHbIe Tepputopun», CaxalnHcKas
oOnacTHast oOlLIEeCTBEHHAs opranu3anus kiyo «bymepanr», 2010
e HarnmsagHo-merogudeckoe mocodoue <« Ku3Hb Mops» [DIEKTpOHHBIA pecypc]
CaxanuHckas o0iacTHas 00IIecTBeHHAs opranu3aius kiyo «bymepanry, 2010
o «Kpacnas knura CaxanuHckoil oOsactu», » [DIEKTpOHHBIN  pecypc]
CaxanuHckas o0yacTHasg o01IecTBeHHas opranu3anus kiyo «bymepanry, 2010
e [lporynku mo caxaauMHCKOMY Jiecy, » [DneKTpoHHbId pecypc]| CaxanuHckas
oOnacTHast oO1ecTBeHHast opranusanus kiyo «bymepanr», 2010
e MynbTuMenuiiHeI cOOpHUK <«OKu3HB Jococs» » [DIEKTpOHHBIA pecypc]
CaxanuHckas obmacTHast o01ecTBeHHas opranuzanus kiyo «bymepanr», 2010
e MynbTumenuiiapii cOopHuK «Ku3ub u mpupoga CaxanuHay » [DIESKTPOHHBINA
pecypc] CaxanuHckas oOjacTHasi OOIIECTBEHHas opraHuzainus kiy0o «bymepaHry,
2010
e bonpmras sanuknonenus Kupumna u Medoaus, 2007
e Bukunenus.
e UYepnosa H. M. Ocnossl 3kosioruu [Ipocsemenue, M.: 2004

e Tpaiitak JI. . Kuura gyist urenus no 6oranuke, M.: [Ipocsemenue, 1990
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e Tpaiitak /.. buonornueckue s3xckypcuu, M.: IIpoceemienue, 1980
e Kypxosa E.H. Komuarnasie pactenus, M.: IIpocBemienue, 1968

e VY4yeOHOE MPOCKTHPOBAaHUE [DIIEKTPOHHBIN pecypc]

KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHUE
(2 rox oOy4deHus)

No Tema Koim- DOopMBI U METOBI O06opynoBaHue Hara
3aHSTHS EZC. paboThI e | daxr
1 BBoaHoe 3ansiThe. 24 | Pacckas [IpenmeTtHbie
CTEKJIa, TTOKPOBHBIE
CTEKIIA, WUTJIBI,
HO>KHUIIBI
2 Y4eOHBII MPOEKT 16 OKcKypceus, MuxkpocKkorbl
« IIpuponnoe yac | HCCIeI0BaHuE, ceertoBele u USB,
CO00111eCTBO MUKpocKonupoBanue, | [IpeamerHbie
MIPUIUBHO- COCTaBIICHUE CTEKJIa, TTOKPOBHBIE
OTJIMBHOM TOJIOCHI KOJUICKIINH, cTéKIIa, WTJIBL,
3anuBa TeprieHus» o(opMIIeHHE TPOEKTa | HOKHUIIBI,
XUMUYECKOe
o0opynoBaHue
2 Y4eOHbIi TpoeKT 8 DKcKypceus, MuxkpocKoribl
«JInnratHUKWY yac | UCCleIOBaHHE, ceeroBele U USB,
MUKpOcKonupoBanue, | [IpeameTrHbie
COCTaBJICHUE CTEKJIa, TTOKPOBHBIE
KOJIJICKIINH, CcTEKIA, WUTJIBI,
o(opMIIeHHE TPOEKTa | HOKHUIIBI,
XUMUYECKOE
o0opynoBaHue
3 VY4eOHbII MPOEKT 8 OKcKypceus, MUuKpOCKOIIbI
«TpyroBuk» HCCIIE0BAHUE, ceetoBeie u USB,
MUKpOcKonupoBanue, | [IpeameTrHbie
COCTaBJICHUE CTEKIIA, MOKPOBHBIE
KOJUIEKIIUH, CTEKINA, UTJIBI,
odopMIIeHHE TPOEKTA. | HOKHUIIBI,
XUMHUYECKOE
obopyoBaHue,
¢doroamnmapar.
5 Hrorosoe 3ausitue 2 3amura npoeKToB MynpTME IUAHBIA
MIPOEKTOP
4 Y4eOHBII MPOEKT 32
«KomHaTHBbIE
pacTeHus
4.1 | YueOHBIM  TIPOEKT | 8 Onpenenenue MUKpOCKOIIBI
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«Kaktych» KaKTyCOB. Y CIIOBUS cBeroBbie 1 USB,
BBIpABaHUS. [TpenmeTHBIC
MuxkpockonupoBanue | CTEKIA, TOKPOBHbBIE
CTEKIIA, UTJIBI,
HO>KHUIIBI
4.2. | YueOHBIA  TIPOCKT | 8 Ornpenenenue MUKpPOCKOIIBI
«Pacrenus pacTeHuil. YcioBus cBetoBbie U USB,
TPOIUKOB» BbIpAlMBaHUSI. [IpenmeTHbIE
MukpockonupoBaHue | CTEKIA, IOKPOBHbIE
CTEKJIa, UTJIbI,
HOKHUIIBI
4.3 | YueOHBIH MPOCKT 8 Onpenenenue MUKpOCKOIIBI
«/IBynonbHbIE pacteHuil. YcioBus cBetoBbie U USB,
KOMHaTHbBIE BBIpAMBaHUSI. [IpenmeTHbIE
pacTCHHUS MuxkpockonupoBanue | cTEKIA, HOKPOBHBIE
CTEKJIIa, UTJIbI,
HOXKHUIIBI
4.4. | YueOHbBIN IPOEKT 8 Onpenenenue MuKpocKoIbl
«OIHO0JIbHBIC pacteHui. Y cioBus ceeroBbie U USB,
KOMHaTHbBIE BBIpAMBaHUSI. [IpenmeTHbIC
pacTCHHUS MuxkpockonupoBanue | cTEKIA, HOKPOBHEIE
CTEKJIa, UTJIbI,
HOKHUIIBI
5 Y4eOHbIi POeKT 2 DKCKypcusl. Mukpockon
«IlepBo1BETHI» O6paboTka bl cBeTOBBIC U1 USB,
pe3ynbTaToB [IpenmeTHbIC
CTEKIIA, IOKPOBHBIE
CTEKIIA, UTJIBI,
HOXKHUIIBI,
¢doroanmapar.
6 WroroBoe 3ansatue | 2 3amuTa NpoeKTOoB. MynbTUME AMITHBINA
IPOEKTOP
Hroro 72
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