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HHOACHUTEJBbHASA 3AIINCKA

CornacHo mpoekry «Touka Pocray monmonHuTenbHas oOpa3zoBarelibHas MporpaMma COCTaBieHa B
COOTBETCTBUH C OCHOBHBIMH HOPMAaTUBHBIMU JIOKYyMEHTaMH:

1. Konsenmust OOH «O npaBax pedeHka»,

2. 3akoH «O6 obpazoanuu B PO» Ne 273 — @3 01 29.12.2012,

3. HanmonaneHas nokrpuHa oOpazoBanus B Poccuiickoii @enepaunu Ha nepuon 1o 2025 roxa,

4. KonBeH1Ms MOIEpHU3aLlUU poccuiickoro oopasosanus Ha nepuon a0 2010 rona,

5. 3akon Poccuiickoii @enepanun «O rocyIapCTBEHHON MOIEPKKE MOJIOJICHKHBIX U JETCKUX
0OIIIECTBEHHBIX 00bETMHEHUI,

6. MuHumainbHbIN conmanbHbiil cranaapt Poccuiickoit @enepannu « MuHUManbHbIN 00beM
COLIMATIBHBIX YCIIYT 110 BOCIIMTAHUIO B 00pa30BaTeNbHBIX YUPEKICHUSIX 00LIEro 00pa3oBaHus»,

7. ®enepanpHas uenesas nporpamma «Jleru Poccun» Ha nepuox o 2010 roaa,

8. locymapctBennas nporpamma «llarprotTnyeckoe BocnuTanue rpaxaan Poccutiickoit

®eneparuu Ha 2006-2010 romsl,

9. l'ocynapctBenHnas nporpamma «Passurue nereit B PO 1o 2010 ronay,

10. Can ITun x YO/ 2.4.41251 - 03. (ot 20 utons 2003 roxa),

11. TunoBoe nmonoxerue 06 OY J1O/.

12. Ycras OV.

[IporpamMma oObeTuHEHNS « YIUBUTEIBHBI MUKPOMUD)» pa3padoTaHa Ha OCHOBE MPOrpaMM IO
OroJOTHH OCHOBHOTO 0011Ier0 00pa3oBaHus, yueOHUKOB oOpaszoBarensHoi nann H.U.Connna u
T.C.CyxoBoi1, Marepuano MHrepHer.

3aHATHUSA 10 IporpaMMe 0ObeIMHEHMSI TPU3BAHBI JOMOJHUTH KOJIUYECTBO YAaCOB HA M3y4EHHE
LAPCTB >KUBOM NMPUPOBI B LIKOJIBHOW ITporpamMmMe isi 00ydaroIuxcs, IPOsIBISIONIMX HHTEPEC K
9KCIIEPUMEHTAIBHOM OHoIoruu.

Ha 3aHATHAX MOYKHO OBTOPHUTH U YIIIYOUTh 3HAHUSA 1O ONPEAEIEHHBIM pa3aenaM OHoIOTUU
YYEHHKaM 5-7 KJIacCOB, a Takke C(POPMUPOBATH MPAKTUIECCKHE HABBIKK PaOOTHI CO CBETOBBIM U
U(GPOBBIM MUKPOCKOIIOM U Pa3BUTh MCCIIEN0BATEIbCKUE YMEHUS O0y4darOmIuXCs.

Menpyaiiiye npeacTaBUTeNn )KUBOTO MUpa — OakTepuH, HU3IKE rpUObl, MPOCTEHIINE )KUBOTHBIE U
OJTHOKJICTOYHBIE PACTEHUS U3YYaOTCs B IIKOJIBHOM Kypce Ha IPOTSKEHUH HEOOJIBILIOrO KOJIUYECTBA
y4eOHBIX 4acOB, I03TOMY 3aHATH IO3BOJIAT YINIYOUTh 3HAHMS yJalllUXCs 110 JaHHBIM paszeam
OMOJIOTHH.

N3yueHne MUKPOCKOIINYECKMX OPraHM3MOB HEBO3MOXKHO 0€3 MUKPOCKOIIa, a paboTa ¢ HUM

BCEr/a BbI3bIBAaeT 0COOBIN HHTEpEC, 0coOeHHO padoTra ¢ HoBbIMU KT TexHonorusamu (uuppoBsiM
MHUKpPOCKOINOM). biiaronapst HCHosIb30BaHUIO JIAHHBIX TEXHOJIOTUH ydaliuecs UMEKT BO3MOXKHOCTh
HE TOJBbKO HAOIIOAATh OOBEKTHI *HUBOW IMPHUPOJbI, HO M 3alMChIBATh BHUJEO, HAOIIOAATH LIUKIIBI
pa3BUTHs, O KOTOpble ONUCaHbl B ydeOHuKe. MccinenoBaHue JKUMBBIX OOBEKTOB Ha 3aHSATUSAX,
IIOCTAHOBKA C HHUMH OIBITOB AKTHUBU3UPYIOT I103HABATENIBHYIO JESITEIbHOCTh IIKOJbHHUKOB,
Pa3BUBAIOT NIPAKTUYECKHE YMEHUS, YIIIYOISAIOT CBSI3b TEOPUU C ITPAKTUKOM.

IIporpamma A0NOIHUTENBHOTO 00pa3oBaHusl «Mup o]l MUKPOCKOIIOM» pa3paboTaHa ajs

nerert 11 — 14 ner.

Hanonnsemocts rpynmnsl 15 gerei.

IIporpamma paccunTaHa Ha OMH ToJ 00ydeHHUS.

PaboTa oObeuHeHNs paccuMTaHa Ha yJaluxcs 5-7 Kiacca. 3aHsaTus npoBosres 1 pazno 1 u

B HeJeIro, Bcero 1o 36 Jaca.

KasienpapHslii yueOHbIi rpapuk



I'ox o0yuenust | lara nauyana | [lara KosuvecTBo KonuvecrBo | Pexxum
00y4eHMs 110 | OKOHYAHMS HeleJb 4acoB 3aHATHH
nporpaMmMe | o0y4eHusi Mo

nporpamMmme
2022r.-2023r. 01.09.2022r. | 31.05.2023r. 36 36 1 yac
HEZEIII0

Leab padoThl: paciinpeHre Kpyro3opa yqaluxcsi 0 MeJIpyaillinxX NpecTaBUTENsIX KUBOTO MUpPa B
IIPOLIECCE BHINIOTHEHUS TEOPETUKO-TIPAKTUUECKUX 3aJaHUM.

OO0pa3zoBare/ibHbIE 3a1a4H:

® ITO3HAKOMHTH C HCTOPHEH Pa3BUTHSI MUKPOOUOJIOTHH;

® U3y4YUTh CTPOCHHE OJHOKJIETOUHBIX MPEACTABUTENEH pa3InYHbIX IAPCTB:
OakTepuii, paCTeHUH, JKUBOTHBIX U TPHOOB, HAYYUTH TOTOBUTH KYJIBTYPHI OJTHOKIETOUHBIX
OpraHu3MOB

® 13y4aTh MUKPOCKOIIMYECKOE CTPOEHUE OPTaHNU3MOB;

® Hay4YUTh pa3pabaThiBaTh U PEATU30BBIBATH yIEOHbIE MPOEKTHI O OMOJIOTHH.
PassuBaromue 3agaun:

e opMUPOBATH MPAKTUUECKHE HABBIKU PAOOTHI C MUKPOCKOTIOM M LIU(PPOBBIM
1ab0opaTopHBIM 000PYIOBAHUEM;

e Cobuparb B x0/1€ IKCKYpCHil OMOJIOTHYECKUI MarepHal, U3ydarb €ro ¢ IpuMeHEeHHEM
71a60paToOpHOTO 0O0PYIOBAHHUS.

e ChopmupoBaTh HaBBIKH HAMMMCAHUS TUCbMEHHBIX PAa0OT: TOKIAI0B, COOOIICHUH,
HCCTIEOBATEILCKUX PAOOT, yUEOHBIX ITPOCKTOB.

BocnuraresabHble 3a1a4n:

e GopmupoBaHNe HAYYHOTO MUPOBO33PEHHS U KYJIBTYpPhl MHTEUIEKTYaJbHOTO TPYJa
¢ Croiikuii UHTEpeC K OMOJIOTUH, OMOJIOTMIECKOMY SKCTICPUMEHTY

e GopmHpoBaHKE FKOTOTHUECKOTO MBIIIICHHUS Yepe3 IKOJIOTMUECKOe BOCIIUTAaHUE
®opMbI U MeTOAbI 00yYeHUSA:

® paboTa ¢ IOMOJHUTENBHOMN TUTEPaTYpOi U COOOIICHHS YUalUXCs;

e J1a0OpATOPHBII IPAKTUKYM;

¢ OHOJIOTUYECKUE IKCKYPCHH;

e IpaKTUYECKUE pabOThI C AIEMEHTaMU IOUCKOBOM AESITEIbHOCTH;

® HaMKCaHUE U 3allIUTa MPOEKTOB M0 U3ydaeMoii mpoodieme,

® CIIOBECHBIC, HATVISIHBIC, TPAKTUYECKUE

® H/IVMBH/IyalbHbIE U TPYIIIOBBHIE.

TexHosornu:

e TpaguumonHas,

e IKT-texHonorus

e llccnenoBarenbekas

e [IpoekTHas

O:xugaeMble pe3yJbTaThI.

VYyamuecs momyyar 3HAHHUA:

® 00 HCTOPUHU PA3BUTUSA MUKPOOUOJIOTHH;

® 13yyaT CTPOEHHUE OJTHOKJIETOUHBIX MTPEJCTaBUTENEN Pa3IUUHBIX IAPCTB: OaKTEepUid, pacTeHUH,
KUBOTHBIX U TPHOOB;

® Hay4aTCsi TOTOBUTH KYJIBTYPBI OJTHOKJIETOUYHBIX OPTraHU3MOB.

¢ Hayuarcsi TOTOBUTh MHKPOTIpETIapaThl

e Hayuarbcs pa3zpabaThiBaTh U peaqu30BbIBATh YIEOHBIE MPOEKTHI

e YCBOSIT HABBIKU MOBEICHHS Ha OMOJIOTHYECKON IKCKYPCUHU




Ymenus:

® OBJIAJICIOT IPAKTUYECKUMHU HaBBIKAMHU PaOOTHI C MUKPOCKOIIOM U U (POBBIM

nabopaTopHbIM 000PYIOBaHUEM;

® [10JIy4aT OIIBIT II0 UCCIIEAOBATEIILCKUM JCHCTBUSAM.

e Hayuarcs nucars HeOOJIbIINE TUCbMEHHBIE PaOOTHI: JOKJIA/bl, COOOIIEHUS,
HCCIIEI0BATENbCKUE PA0OThI, yUEOHbIE IPOEKTHI.

HaBbiku:

1. UneHsl KpyXKa « YIUBUTEIbHBIA MUKPOMHUP) MOTyYaT HAaBbIKU PAOOThI C JOCTYIMHOW HAy4HOI
JIUTEPaTypou;

2. [Tony4daT HaBBIKK pabOTHI CO CBETOBBIM M ITU(PPOBBIM MUKPOCKOTIAMH;

3. [omydJaT HaBBIKK BHIPANIMBAHUS OMOJIOTHUECKOTO MaTepralia

4. TlonyyaT HaBBIKM MUKpPOCKOTIMPOBaHUSI MHOTOKJIETOUHBIX OMOJIOTHUECKUX 00bEKTOB

5. CMOryT MOArOTOBUTH, pa3padoTarh yueOHbIE MPOEKTHI U 3alUTUTh UX.

®opMbI NOIBEACHUS] MTOTOB PeaiM3alMu I0NOJTHUTEILHOH 00pa30BaTeIbHOI IPOrpaMMBbl:
1. ITpomexxyToUHast U UTOTOBAs aTTECTALIMS,

2. KOJIJIEKTUBHAS OLIEHKA PE3YyJIbTaTOB IPAKTUYECKUX pabOT MO MOJyYEeHHBIM pPe3ylbTaTaMm:

3. MHAMBHUAYaJIbHAS OLIEHKA PE3yIbTAaTOB MPAKTUUYECKUX Pa0OT yUHUTEIEeM 0 HOTYyYEHHBIM
pe3yabpraram:

TEMATUYECKMUII TUVIAH
JOTIOJTHUTEIHHON 00pa30BaTeIbHON MPOTPAMMBI
No |Ilepeuens paszaenoB, TeM KonnuectBo KonnuectBo yacos
n/m Hacos Teopust [IpakTuka
1 |BBoagHoe 3ansiTHe. 1 1 0
2 | OT MHKpOCKONA 10 MUKPOOHOJIOTHH 2 1 1
3 | IlpuroroBjieHHe MUKPONPENAPATOB 2 0 2
4 | BakTtepuu 12 5 7
4.1 |CrpoeHHe U KU3HENEATSILHOCTD OaKTepHit 2 2 0
4.2 | PacnipocTpaneHue U 3HaYCHUE OAKTEpUiA 2 2 0
4.3 |TloceB u HaOMIONEHHE 32 POCTOM OAKTEPHA 8 1 7
5 | IlimecHeBBIE rPUOBI 4 1 3
5.1 | 3HaueHue TIECHEBBIX TPHOOB 4 1 3
6 |Bomopocimn 7 2 5
6.1 | Bogopocnu — oburarenu akBapuyma 7 2 5
7 |7 OnHOKJIETOYHbIE ;KHBOTHBIE 6 3 3
7.1 | IIpocreiimue — Bo3OyauTenu 3a00aeBaHU 3 1 2
YeloBeKa U )KMBOTHBIX
7.2 |V3yueHne moBeAeHUs OJHOKIETOYHBIX 3 2 1
YKUBOTHBIX
8 |3amuTa MHUHH-TIPOEKTOB 2 1 1
Hroro: 36 14 22




KAJIEHJIAPHO-TEMATHUYECKMI ITJIAH

No Tema 3ansiTUA Kon-Bo ®dopma u O6opynoBanue Hara Hara
/o 4acoB | METOJIbI Pa0OTHI IIPOBEJICHUSI | IIPOBEACHUS
I1aH daxr
1 |BBoaHOe 3aHsTHE 1 Pacckas [IpenmeTHBIC 02.09
CTEKIIA,
MOKPOBHBIE
CTEKJIA, UIJIBL,
HOXKHUIIBI
2 | OT MuKpOCKOTIa JI0 1 Jlexnus ¢ CBeToBoil 09.09
MUKPOOHOIOTHN ANIEMEHTaMHU MUKPO CKOII
[IpaBuna paboTsl co Oecenpl.
CBETOBBIM [IpakTukym
MHUKPOCKOTIOM
3 |IIpaBwia paboThI C 1 | Jlexnus ¢ MukpockoI 16.09
1 dpoBBIM JJIEMEHTaMU (undposoii,
MHKPOCKOIIOM Oecenpl. ANIEKTPOHHBIN)
[IpakTukym

4,5 |[Ipurorosnenue 2 | IIpaktukym Muxkpockorn 23.09
MUKPOIIPETIapaToB: (umndpoBoii, 30.09
Koxwura myka AJIEKTPOHHBIN)

6,7 Crpoenue u 2 Jlexuus, Mukpornpenapar 07.10
KU3HEIESITEIbHOCTD COo00IIEHUS bl OaKTEepU, 14.10
OaxTepuii yUaIuXxcs udposoit

MUKPOCKOIT
8,9 |Pacnpoctpanenue u 2 Jlexnus ¢ 21.10
3HauEHUE OAKTEPHIA JJIEMEHTaMU 28.10
becenpl,
1a0. Pabora,
CcOo00IIEHUS
yUanmxcs

10, |IIpakruueckas paboTa 2 IIp. pabora c Mukpockorn 11.11

11 | «Iloces u HaOmONECHUE 3JIEMEHTAMU nudposoii, 18.11
3a DKcrepuMeHTal | CBETOBOM),

POCTOM OaKTepHiD». BHOM naboparopHoe
NEeSITeNIbHOCTH | 000pyAOBaHUE
12, 'bakrepuu 3yOHOTO 2 |TIp. pabota c Muxkpockon 25.11
13 |nanéra JJIEMEHTaMU U (POBOH, 02.12
DKCHEepUMEHTAN | CBETOBOM),
bHOU naboparopHoe
NeITeNbHOCTH | 000pyIOBaHUE
14, ' KaprodenbHoit 2 |TIp. pabota c Muxkpockon 09.12
15 |namouku 2JIEMEHTaMU U (pPOBOH, 16.12
DKCHEpUMEHTAN | CBETOBOM),
193 (0) naboparopHoe
NeSITeNbHOCTH | 000pyIOBaHHE
16, | CenHoil nanouku 2 |TIp. pabotac Muxkpockon 23.12




17 SIIEMEHTaMU 1 (poBoOH, 06.01
OKCIIepUMEHTAJI | CBETOBOI),
bHOU nabopaTopHOe
JESTEIbHOCTH | 000pyAOBaHKE
[TnecueBwie rpudbl. CTpOCHUE U KU3HENCATEITBHOCTD. 4 4

18 |3HaueHme MIECHEBBIX 1 | Cooluenus Muxkpockon 13.01

rpuOoB. J{poxiKu. yyammxcs, ( undposoit,
CBETOBOM, JIYTIbI)

19 |IIpakruueckas pabora 1  |IIpakrtuueckas |Jlaboparoproe 20.01
«Myxop». pabora o0opymoBaHue
[IpaxTnueckas pabota
«ITernumn.

20, |TIpakruueckas pabota 2  |Ilpaktuyeckast |JlaGoparopHoe 27.01

21 | «BmusHue pabora o0opynoBaHue 03.02
TEMIIepaTypsl HCCIIEIOBATENbC
Ha POCT TUIECHEBBIX U KOTO Xapakrepa
JPOKKEBBIX TPUOOB»

Bonopocnu 7 wacos
22, Bomopocnw. 2 Jexius, MUKpPOCKOIIBI 10.02
23 naboparopHas 17.02
pabora ¢
TOTOBBIMHU
MUKponpenapar
amu

24 | Bonopocmm — 4 Jlexnuys, MUuKpO CKOTIBI 24.02

25 |obOwurarenu nabopaTopHas 03.03

26 |akBapuyma. pabora 10.03

27 |JlabopatopHas paboTa 17.03
«Bomopociu —
oburarenu
aKBapuyMay.

28 |IIpomexyTouHas 1 24.03
aTTecTarus

OnHOKIJIETOYHBIE KUBOTHBIE.
Knaccudukamnus npocreimmux. 6 4

29 |IIpocreitmmue 1 Jlexnms, 07.04
BO3OYyIUTENN COO0IIeHUS
3a00J1eBaHUH YeloBeKa yyaluxcs
u
KHUBOTHBIX.

30 |JIaGoparopHas paborta 2  |nmaGopatopHas | MHKpOCKOIHI, 14.04

31 | «Améban pabora nabopaTtopHoe 28.4
UHPY30pU» obopynoBaHue

32 | JIaG. PaGora 1 |naGoparopHas | MHKpPOCKOTHI, 05.05
«M3yuenue pabora -

MIOBEJICHUS UCCIIeIOBaHUE
OJTHOKJIETOUHBIX




KHUBOTHBIX»

33 | 300MIaHKTOH U 2  |nmabGopatopHasi | MHKpOCKOTHI, 12.05
34 | puTOIIAHKTOH pabora - 19.05
aKBapuyMma. YICCIICIOBAaHHE
JIa6. pabora
«M3yuenne

BHUJOBOI'0 coCTaBa
CCHHOI'O HACTOA»

35 | 3amuTa MUHU 2  |IIpencraBnenue 26.05
36 |mpoekToB pe3yIBTaToB 29.05
10 TpyIIam TPyNIIOBOM
Wrorosas arrectanusi. paboThl,
VHIUBHIyaJIbHO
i
paboTsl
UTOTI'O 36

COLEPXAHUE MATEPUAJIA KYPCA (36 yac.)

Tema 1. BBoanoe 3ansitue. (1 gac.) Kparkoe usnoxeHue nzydaeMoro Kypca B 00beIHHEHUH.
Opranuzanus padouero mecra. [IpaBuna nmoBeneHus Ha 3aHATHAX. TexHHKa 0€30MaCHOCTHU C
MHCTPYMEHTAMH.

Tema 2. OT MUKpocKona 10 MUKPOOHoJ0ruu (2 4). MicTopust OTKpBITHS MUKPOCKOTIA. YUEHbIS
HCCIIeI0BATeNN, BHECILINE BKIAJ] B U3y4EHHE MUKPOOPraHn3MoB. PpaHIity3ckuil Mukpoouosor Jlyn
[Tactep (1822 — 1895r), Hemenkuii yuenbrit Pooept Kox (1843 — 1910r) 0CHOBOTIONIOKHUKH
COBpeMEHHOU MUKpoOuoaoruu. OCHOBHBIC HAITPABJICHUSI COBPEMEHHON MUKPOOUOJIOTHU:
TEHETUYECKast

U KJIETOYHAsl HHXCHEPUS, UCIIOJIb30BAHNE MUKPOOPIraHU3MOB U NPOYKTOB UX KU3HEACATEIbHOCTH
B IIPOMBIIIJICHHOCTH, CEJIbCKOM XO34HCTBE U MEULIMHE, 100bIYa He()TH 1 METAJIOB, OYHUCTKA BOJ,
II0YB, BO3/1yXa OT 3arpsI3HUTEIICH, OAIEP/KaHNE U COXPAHEHHUE ITOUYBEHHOTO IIOAOPOAHUS.
YerpoiicTBO MUKpOCKOIIA U ITpaBuiia padoTel ¢ HUM. [IpaBuia oOpamienus ¢ 1abopaTopHbIM
000pyI0OBaHUEM.

[Ipaktuueckoe 3anstue Nel. «YeTpoiCTBO CBETOBOIO MUKPOCKOIA U IIPaBUiIa PAOOThI C HUMY.
IIpaktuueckoe 3anstue Ne 2. [IpaBuiia paboTsl ¢ LU(PPOBBIM MUKPOCKOIIOM

Tema 3. IlpuroroBieHne MukponpenaparoB (2 yaca). [IpaBuia mpuroToBieHus
MHUKpPOIIPENaparoB

IIpaktuueckas padora: Ne3 Ilpurorosnenue MmukponpenaparoB «Koxuua ryka»

[Ipaktuueckas padora Ne 4 «MuUKpoMUp aKkBapuyMay

Tema 4. bakrepun (12 4)

Yenosust xu3HM 6akrepuil. @opma U cTpoeHHe OakTepuaNbHbIX KiIeToK. BHenHue u

BHyTpeHHHUE cTpyKTyphl. [loBenenue Gakrepuil. Crioco6sl nutanus. PacnpocTpaneHue u 3HaYeHUE
OakTepuil.

Poab 6akTepuii B Onocdepe: 0akTepuy rHUCHAS — MUHEPAJIN3alUs OPraHMYeCKUX BEIIeCTB;
OakTepuu MOYBEHHBIE — IOYBOOOPA30BaHUE; OAKTEPUH a30TPUKCHUPYIOIIHE — 000TaIlleHUE TTOYUBBI
a30TOM; [TUaHOOAKTEPUH.

3HadeHue OakTepHuil B )KU3HH YeJIOBEKA - TIOJIOKUTEIbHAs POJIb B XO3HCTBEHHON JEATEIbHOCTH:
MOJIOYHOKHUCIIbIE, OaKTepuu OpOXKEeHUs; OTpULlaTeIbHasl — THUEHUE MPOAYKTOB MUTAHUS,
naTroreHHble OaKTepuu BO3OyauTeNn O0se3Hel y UeIoBeKa, )KUBOTHBIX U pacTeHuil. MeToibl
60pb0sI ¢ OakTepusmu.IlacTepuzanus, cTepunnzanus, 1e3UHPEKIHSL.

[Ipaktuueckas padora Ne5 «IloceB n HabmOnEeHNE 32 POCTOM OaKTEpHil».

[Ipaktuueckas padora Ne 6 «bakrepun 3yOHOTO HanETa»



[Tpaktuueckas padora Ne7 «bakrepuu KapTo(eIbHOM MaTOuKM»

[Tpaktrueckas pabota Ne 8 «bakrepun CCHHOU MaTOUKI»

Tema 5. IlnecueBbie rpudbI (4 1)

['pubsI pencTaBuTENN 0CO0OTO LAPCTBA XKHUBOM puposl. [Ipu3Haku rpubos. Kinaccudukanus
rpru60B OCOOEHHOCTH TUIECHEBBIX TPUOOB.

3HayeHue MIecHEBBIX TpuOoB. poxoxu. CTpoeHHEe U POJb IPOXKIKEN B )KU3HU YETIOBEKA.
[Tpaktudeckas padora Ne 9 «Mykop».

[Tpaktuueckas padora Ne 10 «[lernmmmm.

[Tpaktuueckas padora Ne 11 «BrnusiHue TeMnepaTypsl Ha pOCT TUIECHEBBIX M JPOMKIKEBBIX
rpruOOB»

Tema 6. Bonopociu (7 u)

Muxkpockonu4yeckue BoJIOpOCIIN — rpynna HU3MHUX pacTeHu. OJHOKIETOUHBIE,
MHOTOKJIETOUHBIE U KOJIOHUAIbHBIE BOJOPOCINU. OCOOEHHOCTH CTPOEHUS U KUZHEIESTEIbHOCTH.
3HayeHHe BOAOPOCIEH B IPUPOIE U )KU3HH YEIOBEKA.

[Tpaktuueckas padora Ne 12 «M3ydyeHne 0 JHOKIETOUHBIX BOJIOPOCIIEH» 110 TOTOBBIM
MUKpOIpenaparaM npernaparam

[Ipaktrueckas padota Ne 13 «Bogopociau — oburarenu akBapuymay

Tema 7. OqHOKJIETOUHBIE KUBOTHBIE (6 1)

Knaccudukaius oJHOKIETOYHBIX MpeICTaBUTENEH HapcTBa JKUBOTHBIX. OCOOEHHOCTH
CTPOEHUS U KU3HENEITeNbHOCTH npocTeimux. CrocoObl nepeaBkeHus. Pa3apaxumMocTs.
[Ipocreiimue 0AHOKIETOUHbIE )KUBOTHBIE — 0OUTATENN BOHOM Cpelibl, BO30YAUTETN 3a00IeBaHHM
YesloBeKa U KMBOTHBIX. [Ipocreiinie — CHMOMOHTEI.

[Tpaktrueckas padora Nel5. «3ydeHre mpoCcTEHIIUX OJHOKICTOYHBIX OPraHU3MOB B CCHHOM
HacToe».

[Tpaktuueckas padora Ne 16 «Peakiust mpocTelmmx Ha ASMCTBUE PA3TUIHBIX Pa3ApaKUTEICH
[Tpaktrueckast padora Ne 17 «Ilorsnomenre BemecTB 1 00pa3oBaHUE MUIICBAPUTEIILHBIX
BaKyoOJI€i»

[Tpaktuueckast padora Ne 18. IIpakruueckas padbota «CMeHa BUJIOBOTO COCTaBa MPOCTEUIIINX B
CEHHOM HacTOEe».

[IpakTrueckas pabota. 300TUIAHKTOH 1 (DUTOTUTAHKTOH akBapuyMma (2 Jac).

[Tpaktrueckas padora Ne 18 «3001IaHKTOH ¥ PUTOIIAHKTOH aKBapUyMa

Tema 8. 3amura MUHM-TIPOEKTOB. (2 yaca)

Hrorosast arrecranus

TPEBOBAHMS K YPOBHIO ITIOJATI'OTOBKHU OBYUAIOIIUXCS

B pesynbrare 3aHATHI B 00beAMHEHUN TPUOOPETYT CIEAYIONIUE 3HAHUS M YMEHHS U HABBIKH.
3HaHuA:

¢ 00 UCTOPUYECKOM Pa3BUTUHU MUKPOOHOJIOTHH OT MPOCTEHIITHNX,

¢ 00 YBEIMUUTENBHBIX IPUOOPAX 0 AMEKTPOHHOTO MUKPOCKOIIA;

® 00 0COOCHHOCTSX CTPOCHHS MPEICTABUTENICH Pa3IMYHBIX [IAPCTB )KMBOTO MUPA;
® 0 3HAYEHUHU W3YYECHHBIX OPTaHU3MOB B PUPO/JIE U KU3HU YETIOBEKa.

VYMeHns 1 HaBBIKU:

®  CaMOCTOSITENBHO TOTOBUTh MUKPOTIPENapaThl;

"  BBIPAIIMBATH KYIBTYPHI PA3IMUHBIX OAKTEPHUil U MIIECHEBBIX TPUOOB;

®  WY3y4daTh U OMUCHIBATh MPEACTABUTEINIEH PA3IMYHBIX LIAPCTB;

* HaOMIOaTh U CPABHUBATH PE3YABTATHI OMOIOTUYECKOTO IKCTIEPUMEHTA.

METOAWYECKHUE PEKOMEHJAIINUHU

JlaHHBIH Kypc MpeanosaraeT NpuMepHbIi 00beM 3HaHUH, yMEHHH U HABBIKOB, KOTOPBIM JOJKHBI
OBJIA/IETh IIKOIbHUKU. CHIDKEHHE HHTEpeca K MpeaMeTy U o0mine HHGopMaluy He BOCIUTHIBAET Y
IIKOJILHUKOB MOTPEOHOCTH K paCIIMPEHUIO U yITyOJIeHHI0 CBOMX 3HaHUNA. Ha 3aHATHsAX Kypca MHE
KaK YYUTEII0 MPEeICTaBIAETCS BO3MOKHOCTD BEIOPAaTh CBOIO METOJUKY M3 MHOXKECTBA



WHHOBAIIMOHHBIX, TI0- HOBOMY B3TJIIHYTh Ha COOCTBEHHBIN OTIBIT, HA BOBMOXKHOCTh HECTH YUCHUKY
MH(GOPMALMOHHYIO KYJABTYpY ACHCTBEHHBIX 3HAHUH. 3aa4a yUUTENs 3aKII04aeTcsl He B Iepeaade
CBOEMY YUCHUKY ONpeaeIeHHOr0 00beMa 3HaHui. 3a/1aua COCTOMT B TOM, YTOObI HAYYUTh €ro
3TH 3HAHHUA J100bIBATH caMOCTOATENbHO. OOyueHne Ha Kypce HalpaBIeHO HAa aKTHBHYIO YYEOHYIO
nesTenbHOCTh. [Ipu oprann3anuu v mIaHUPOBAHUM 3aHATUN YUYUTHIBAIOTCS BO3PACTHBIE
0COOEHHOCTH JIeTeH 5 — 7 KIaccoB:
TM0003HATENFHOCTh, HAOIIONATEIEHOCTD;
MHTEPEC K TMHAMUYECKUM MpoIieccam;
KeJIaHue OOIIATHCSI C )KUBBIMH 00BEKTaMU; IPEAMETHO-00pa3HOE MBIIIJICHNE, OBICTPOE OBJIAJICHHE
YMCHHUSIMH W HaBBIKAMU;
SMOLIMOHANIbHAS BO3OYIUMOCTb.
Kypc HOCHT pa3BHBaIoLyl0, IEATEIBHOCTHYIO U IIPAKTUYECKYIO HAlpaBJIeHHOCTh. [IporpamMmoin
MPEAYCMOTPEHO M3YYEHUE TEOPETUUECKUX BOIIPOCOB B X0J1e Oece, JeKiuii. OCHOBHBIMH (hopMaMu
3aHSTUN ABJISETCS MCCIIEN0BAaTENbCKUE YPOKH, MPOOIEMHO- J1a00OpaTOPHbIE U MPAKTUUECKHE
3aHATHUSA, pedeparsl, 3alIuTa IPYINIOBLIX TPOEKTOB. IToromM nmpoBeneHus 1a00paTOPHBIX UITH
MPAKTUYECKUX PAOOT SIBIISIOTCS OTUETHI C BHIBOJAAMH, pUCYHKaMU. JIJI IPaKTHYECKUX U
Ja00paTOPHBIX 3aHATHH HEOOXOIUMBI: CBETOBBIE MHUKPOCKOTIBI, ITU(POBBIE MUKPOCKOTIBI,
nabopaTtopus 1a00paTOpHOE 00OPYIOBAHHUE, PYUHBIE JIYTIBI, KOJUICKITUHN JIMIIIAWHUKOB,
Tabnuiel. bakrepuu, rpuobl, BOJOPOCIH, APOXKIKU A1 U3YyIEHUS TKOJIBHUKH BRIPANITUBAIOT CAMH U
TOTOBSIT MUKpoTpenapaThl. Ha ypoke 3akiiaJibIBatoTCsl OIBITHI, HCCIEOBAHMS, 32 XOJI0M KOTOPBIX
HaOJIOIal0T OTBETCTBEHHBIE U O pe3ylibTaTax JOKJIAbIBAIOT HA 3aHATUU. 3HAHUS YYaIIUXCs
MIPOBEPSIOTCS C MOMOIIBIO TECTOBBIX palOT, MPU ITOM TPEOOBAHMS K 3HAHUSIM M YMEHUSIM HE
JIOJKHBI OBITH 3aBBIIIEHBI, TAK KAK YPe3MEePHOCTh TPEOOBAHMH MOPOKIAET MEePerpy3Ky u
BeJleT K yracaHUI0 UHTepeca.
TpeboBaHus K HATUCAHUIO UCCIIEIOBATEIHCKONU PAaOOTHI
HccnenoBarensckas padoTa mpeArnoaraeT BbIOOp yUaluMUCS HHTEPECYIOIIEH ero mpoOiIeMsl,
ee nyOoKoe U3ydeHHe, U3JI0KEHUE Pe3yIbTaToOB U BHIBOJIOB. TpeOoBaHMs K HATMCAHUIO PAOOTHI.
JlomxkHa yeTko cobmonatees Gopma:
- TUTYJIbHBIN JIUCT,
- OIVIaBJICHUE,
- BBEJICHUE,
- OCHOBHAs 4acTh,
- 3aKJIIOYEHUE,
- CIIMUCOK UCIOJIB3yeMOIl IUTepaTyphl.
2. OntumanbHbii 00beM paboTsl 10 - 15cTpanulg
3. [Ipu Hanucanum paboThI ceyeT UCIOIb30BaTh HE MeHee 5-10 nureparypHbIxX
WCTOYHHUKOB (MCTOUYHUKHU JIOJDKHBI OBITh YKa3aHbI B aji(haBUTHOM MOPSJIKE M0 (haMUJINK aBTOPa,
HE0OX0IMMO yKa3aTh MECTO M3aHMsI, HA3BaHUE U3ATENbCTBA, TOJ U CTPAHUILY).
4. TTpu ohopmiieHHH TUTYIIBHOTO JINCTA YKa3bIBAeTCsl yueOHOE 3aBe/IcHHE, B IEHTPE TeMa
pedepara, Hike cupasa @PUO yuamerocs, kinacc, @O yaurensi, BHU3Y TOPOJ U TO/1 HATMCAHUS.
Uto Takoe uccienoBarenbckas paboTta no 6uoiaoruu?
PexoMeHanmu mo opranu3alnuy HaydHOH pabOoThl ydaIuxcs.
Br16op Tembl HayuHOM paboThl. CocTaBleHUE TUIaHA AEATEILHOCTH y4allerocs.
ITocTanoBKa 11e7M U OINpesiesieHne 3a7a4. 3HAKOMCTBO ¢ peKoMeH1yeMoii mureparypoit. [Tonbop
HOBBIX JINTEPATYPHBIX HCTOUHUKOB.
Beenenue k padote. OnpeneneHue akTyalbHOCTH JaHHOM TeMbI, IPUYHH €€ BbIOOpa; IepeYeHb
3a]1a4 WK po0sieM, TOCTaBIEHHBIX B paboTe.
Habmronenue. Marepuaisl ONBITOB M SKCIIEpUMEHTOB. OQopMIleHHEe CTATUCTUYECKHX JTaHHBIX,
WX aHaJHN3 U BBIBOBI.
Pesynbrarer paboTh! WiH BeIBOMBL. ITOTH BCelt paboThl (KpaTKuit aHanus, OpMyITHpOBKa
OCHOBHBIX BBIBOJIOB, OIIPECTICHUE KPyra PEelIEHHBIX U HEPEIICHHBIX TPOOJIEM U 3a/1a4, TPUUUHBI

Heyay).



3amura pedepara WIM UCCIEI0BATEILCKONW PabOTHI.

TEMbI MUHU-ITIPOEKTOB PABOT YUALIUXCS
1. Coolmienwust:
1) PoGept Kox — oauH 13 0CHOBOTIOIOKHUKOB COBPEMEHHOM MUKPOOHOJIOTHH.
2) JIym Ilactep - oren; coBpeMEHHON MUKPOOHOIOTUH Y UMMYHOJIOTHH.
3) XKuzHsb u aedarenbHOCTh Anekcanpa dieMuHra.
4) Mansipus WM epeMeskarolas JMX0paIka.
5) Tpunanocoma — BO30yAUTENb COHHOM OOJIE3HU.
6) )KryTUKOHOCIIBI - CAMOMOHTHI.
2. PaboThI Bccnen0BaTeNnbCKOTO XapaKkTepa:
1) «Bnusinue pakTopoB BHEUIHEH cpesibl HA POCT U pa3BUTHE OaKTepUii».
2). «/3y4yeHue noBeAeHUs MPOCTEUIINX: PEaKIUU UX Ha JIEHCTBUE Pa3INYHbIX
pasapaxuTesiei U U NOIIOIIEHNEe BellecTBY.
3) «BnusiHue TeMnepaTypHbIX YCIOBUM Ha POCT Pa3BUTHE TIJIECHEBBIX TPHOOBY.
4) «VI3meHeHne BUI0BOTO COCTaBa MPOCTEUIINX OPraHU3MOB B CEHHOM HAacTOE».
5) «Omnpenenenue cTeneHu 3arpsa3HeHNs BO3yXa [0 BUAOBOMY COCTaBY JIMIIAHUKOB.
6) BO03MOXHBI Ipyrie TEMBI.
IIJTIAH O®OPMJIEHUE PE3YJIBTATOB UCCJIEAOBAHUSA
1. ®opMynupoBKa TEMbI UCCIIETOBAHMUS.
2. Ucnonuurenu (pamuims, uMs, Kiacc, IIKoJIa)
3. AKTyaJbHOCTb MCCIIEIOBAaHUS (UEM UHTEPECHA, B YEM BaKHOCTh MCCIIEI0OBaHUS,
royemMy BbIOpaHa MIMEHHO 3Ta TeMa)
4. Ilenb paGoTHI.
5. 3amayy uccieIoBaHus.
6. I'umoTe3a (BO3MOXHBIC pPe3yIbTaThl)
7. MeToiMka IpOBEICHUS UCCIIEIOBAHMUS.
8. PesynbTarsl.
9. BeIBOZLBI.
MNPUJIOKEHUSA
JlaGopaTopHasi padora: «IIpuroroBjienue NuTaTeJIbHON Cpeabl U BbIpANIUBAHHUE KYJIbTYPbI
KapTOo(eIbHOM MAJI0YKH U THUJIOCTHBIX OaKTepuiD).
Xox paboThl CM. MPUIIOKEHUE.
Habmronenue 3a x0/10M OmbITa HOPYYUTh OAHOMY YUEHUKY. Uepes Heleno oH
JOKJIaJIbIBAET O pe3y/ibTaTax CBOMX HAOMIONECHUH.
5. becena.
1. KakoBa 11e51b TOCTaBIEHHOTO OIbITa?
2. Kakue ycrnoBust TOMKHBI COONIONATHCS B X0/I€ ONbITa?
3. Kak BBl gymaere, noueMy HEOOXOUMBI TAKHUE YCIOBHS?
4. TIpenmnonoxxuTe pe3yabTaThl Balei padoThI.
«[IpuroToBneHre MUTATENLHON CPENIbl M BBIPAIIMBAHUE KYIBTYPhl KApTO(DEIbHON TaTIOUKI.
KaprodenbHas nanouka pazBuBaercs Ha kaprodere. s ee moaydeHus ciaenyeT B3Th
HEOUMIIEHHBIH KapTodesb, Hape3aTh HeOOIbIIUMH KyOUKaMH, TOMECTUTh B HEOOJIBIIYIO TOCYLY,
3aIIUTh A0BEpXy BoioM 1 HarpeThb A0 80 C . [l 3apa)keHHs IPUTOTOBICHHOMN MUTATENBHON CPEbl
criopaMu KapTodenbHOI Manouku HY)KHO OITYCTHTh B Hee HEOOJbIIOH KOMOYEK MOYBBI, IIOCIIE ITOTO
MIOCTaBUTh B TEIJIOE€ MECTO HAa TPU JHSA. 3a 3TO BpeMs KapTodenbHas najoyka pa3MHOXKAETCS B
OO0JIBIIIOM KOJIMYECTBE, €€ pa3Mepsl focTurarot 15 mxm. KaprogensHas nanouka 6osee KpyrnHas
OakTepusi, 4eM CEeHHas Majoyka, OHa XOPOILO BUHA IPU PACCMOTPEHUH B IIKOJIBHOM MHKPOCKOIIE,
OBICTPO pa3BUBAETCA Ha MUTATEIBHBIX CPEAax, KOTOPHIE JIETKO MPUTOTOBUTH B YCIOBHSIX IIKOJIBI.
«BpIpairBanye THIUIOCTHON MATOYKID)
I'HmtocTHas maoyka — 3T0 OakTepuu, MpeCTaBIAIoImNe co00l GeccropoBble aHa3POOHbBIE
OpraHu3MBbl, pazjararomne 6eJIKoBOCOAepKaIue MPOAYKTHI. J{1s uX BbIpalinBaHus B IPOOUPKY



CIIEyeT MOMECTUTh Kycouek msica (1 — 2 1), 3aiuTh ero BOJI0#, 3aKphITh BATHON MPOOKOH 1
MOCTAaBUTh Ha 2 — 3 IHA B TeIJIoe MecTo. KIeTKH 3Toro nmporesi B 3aBUCUMOCTH OT COCTaBa
MUTATEIBHOM Cpebl M APYrUX BHEIIHUX (DAaKTOPOB UMEIOT pa3mepsl oT 10 10 20 MKM.

CIIUCOK JIMTEPATYPbI
Jlia peanu3anuy oCTaBICHHOM 1IeJIU U 3a/1a4 [1€1aroroM J0IOJIHUTENBHOTO 00pa3oBaHus
HCIOJIb3YETCA CIeNyIolas JUTepaTypa:
1. Antunosa A.H., M.I1.TpaBkuHn. bakrepun kak 0ObEKT U3y4EHUS.
2. A.B.bunac, P.JI. Mam, A.1.HukuioB buonorudyeckuii SkcriepuMeHT B 1ikojie. Mockaa:
«[Ipocsemenuer, 1990r.
3. buonorus B mkose 2005 Ne 7 JIabopaTopHBbI€ ONBITHI IO SKOJIOTUU
4. bByxap M. U Ionynspao o Mukpoouonoruu. M3narenscrso «3Hanue» 1989 .
5. Hopoxuna JI. H. , A.C.HexmntonoBa, PykoBoJCTBO K 1aOOpaTOpHBIM 3aHATHSM 110 OOTaHHKE
¢ ocHOBaMu dkoioruu, Mockaa.1990r.
6. I'ypeBuu A.A. IlpecHoBoHBIE BoOpocn (onpenenauTens). M3 —Bo «IIpocsemnienuey,
2004
7. Kusnb pacrenuit, Tom 1
8. CemenoB A.M., Jlorunosa JI.I. Mukpoopranu3mbsl. OCOOEHHOCTH CTPOEHHE U
KU3HENEATeIbHOCTU. brosorus B mkone 1991r. Ne 6.
9. CemenoB A.M., Jlornnosa JI.I'. Cenexunst MUKpOOPTraHU3MOB U UCIIOJIb30BAHKE UX B
omoTexHooTHH. bronorus B mkoie, 1993r, Nel
10. DHukIoneaus it netei Tom 2. Mocksa, 19951,
11. SxonToB A.A. 3oosorus s yuutensa. Mocksa «IIpocsemenue» 1987 .

12. SAnymikeBuy JI.B. MHoroo6pasue npocreimux bruonorus B mkose, Ne4 2003r.

Jlureparypa st poaureJieii:
13.A.SIxonToB 300morus ans yuurens. Mocksa «IIpocsemenue» 1987 1.

Jlureparypa sl aeTei:

1. DHuKkIoNe AU it netei Tom 2. Mocksa, 19951,

2. M. U. byxap, [TonynsaprHo o Mukpobuosiorun. MznarenscTBo «3Hanue» 1989 1.

3. A.A.I'ypesuu [IpecHoBOHBIE BOOpOCTH (onpenenuTensb). M3 —Bo «IIpocsemnienuey,
2004

4. DHIMKIIONEUA 7151 IeTeld «Xo4uy BCE 3HAThY, T. 8

Kpurtepun oneHMBaHus NPOEKTOB YYALIUXCSH

(MarpuIia O1eHUBAHMS )

Ilokazarenu nposiBICHNS KOMIIETEHTHOCTH

[Toxazarenu

[IpeameTHO-MH(pOpPMaLIMOHHAS COCTaBIIsOIas 6

1.3HaHNE OCHOBHBIX TEPMHUHOB U (PAKTUYECKOTO MaTepuaia Mo TeMe MpoeKTa 2
2.3HaHue CyLIECTBYIOIINX TOUEK 3peHHUs (TI0IX0J0B) K MpoliieMe 1 crocoboB ee
peuieHus 2

3.3HaHue UCTOYHUKOB HH(pOpMALIUU 2

JlesTeNbHO CTHO-KOMMYHHMKATHBHAsL cocTaBisonas 14

4.YMeHue BbIIENATh po0ieMy U 000CHOBBIBATh €€ aKTyalbHOCTh 2

5.¥YMeHnue GhopMynupoBarh 1eNb, 3a]1a4u 2

6.YMeHMe cpaBHUBATh, COMOCTABIATh, 00001aTh U JIENIaTh BHIBOJBI 2

7.YMeHUE BBISBIATH NIPUUNHHO-CIIEICTBEHHBIE CBA3H, IPUBOAUTH apPTYMEHTHI U
WJUTIOCTPUPOBATh PUMEPAMH 2

8.YMeHne COOTHECTH MOTYYEHHBINH pe3yabTaT (KOHEUHBIN MPOIYKT) C OCTaBICHHOMN
LeNblo 2



9.YMeHne HaxoaAuTh TpedyemMyto HHPOPMALIUIO B PA3IMYHBIX HCTOYHUKAX 2
10.Bnagenue rpaMOTHOM, SMOITMOHAIBHOM U CBOOOIHON pedbio 2
MaxkcruManbHO BO3MOYKHOE KOJIMYEeCTBO OansioB — 28

Onenka 3. Ot 12 go 17 6amios, ot 18 1o 23 — 4, cBeime 24 — 5.

TPEBOBAHMUSA K O®OPMJIEHUIO ITPOEKTA

1. KpaTtkas aHHOTaIMs IpoeKTa

2. TlocTranoBka npooIeMbl

3. llenu u 3amaun mpoekTa

4. TIlytu noCTHKEHUS IOCTABJIEHHBIX LIeJIed U 3a/1a4
5. Oskujgaemble pe3ylnbTaThl U X 3HAYUMOCTh

CIIUCOK JIMTEPATYPBI

Jlist peanu3aiiuy IOoCTaBICHHOM 1eNM U 3a]1a4 MearoroM JO0MOJTHUTEIBHOTO 00pa30BaHMs
HCIOJIb3YETCA CIeayolas JUTepaTypa:

e [IpsH3una [. U., MeToanueckne peKOMEHAAIMY IO U3YYEHUIO KpaeBeleHus. buosorus
MynbsTUMenTuiiHasT SHIUKIONEUs «3aroBeIHbIe TeppuTOprn», CaxamuHcKas 0OmacTHast
oOuiecTBeHHas opranuzanus kiyo «bymepanry, 2010

¢ bonpras sanmknoneaus Kupunina u Medoaus, 2007

e Bukumnenus.

e Yepnosa H. M. OcnoBbl skonorun [Ipocsenienue, M.: 2004

e Tpaiitak [[. . Kaura ans urenus mo 6oranuke, M.: [Ipocsemenne, 1990

e Tpaiitak /.. buonorudeckue sxckypcuu, M.: Ilpocsemenne, 1980

¢ XKyprosa E.H. Komnarusie pacrenusi, M.: [IpocBemienue, 1968

e Y4eOHOE MPOCKTUPOBAHKE [ DIEKTPOHHBIN pecypc|
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