MynuiunaibHoe Ka3eHHOE 00111€00pa30BaTeIbHOE YUpPEKICHUE
cpenHsisi o0meo0pa3oBarenbHas mkoia ¢. bonbmoi Poit
Ypxymckoro paiiona Kuposckoit oGmactu

.. ....Ceménona

HpI/IK;J,g Ne57 ot "30" asrycra 2024
r.

Paboyas nmporpamma 1o
BHEYPOYHOM JI€ATEILHOCTH

«IIpakTHyeckass MUKPOOUOJIOTH»

1 6 KJtacca
(2024 — 2025 yu. ron)

TOUKA \!pocm

¢. boasmoii Poii, 2024



ITosscHUTENBbLHAA 3aNIHCKA

PabGouass mporpamMmma BHEypouHOW  gAestenbHOCTH  «lIpakTHueckas  MHKPOOHOJIOTHSDY
OpPUEHTHPOBaHA Ha TOOYXKJCHHE ydYallUXCSd K HAYYHO-UCCIICIOBATEILCKON  JIESTEIBHOCTH,
BO3MOXHOCTH BbIOOpa B OyayiieM npodeccuu, CBI3aHHON ¢ MUKPOOHOIOTHEH.

AKTYaJIbHOCTh

B nacrosiiiee BpeMs Bce OOJBIIYIO aKTyaIbHOCTh TPUOOPETAIOT MCCISIOBAHUS B 00JIaCTH
MUKpoOHoiorud. C MoMoIIbi0 MUKPOOPTaHU3MOB OCYIIIECTBIISIOTCS. BAYKHBIE TPOM3BOICTBEHHBIE
MPOIeCChl: XJIeOOMeYeHrne, M3rOTOBJICHHE KBaca, BUHOJENHUE, IMPOU3BOJICTBO OPTaHHMYECKUX
KHUCIIOT, ()EpMEHTOB, NHILEBbIX OEJIKOB, TOPMOHOB, AHTUOMOTUKOB W MHOTUX JpPYTUX
JIEKapCTBEHHBIX MpenapaToB. B coBpeMeHHOM Mupe MpocTo HE0OX0MMO UMETh 0a30BbI€ 3HAHUS
0 6uonorunueckoi 0ezonacHoctu. HaM BaxkHO OBITH YBEPEHHBIMU B KaueCTBE MPOJYKTOB, BOJBI,
BO3/lyXa. MBI JOJDKHBI 3HaTh, Kak 3alllUTUTH ce0sl OT MATOr€HHBIX MUKPOOPTraHU3MOB U B3SITh Ha
BOOPY>KEHHUE TOJIE3HBIX

Hayunoe no3Hanue )xMBOM IPUPOJIbI — OJTHA U3 OCHOBHBIX 33/1a4 00Y4YEHHsI U BOCITUTAHUSI
IIKOJIBHUKOB. M3BecTHO, uTO paboTa C ONTHYECKUMHU MpHOOpaMHu, Mpeanosararoomnas
yriayOJIeHHOe M3y4yeHUE MHUKPOOPraHM3MOB, BBI3BIBACT y J€Te 0coObIil MHTEpec K OMOJIOTrHH,
(dbopMupyeT ucciea0BaTeIbCKUE HaBbIKU, PACIIUPSET TOPU30HTHI BOCIIPUATHS MUPA.

VYuuThIBas UCCIIEOBATENbCKUNA MOTEHLMAT YYalllUXCA, UX CTpPEMJIEHHE K H3YyYEHHIO
HEU3BEIaHHOTO, C OJHOM CTOPOHBI, U OOJIBIIOE MOJIE JESTENbHOCTH, KOTOPOE NMPEAOCTaBISET
HayKa MUKpPOOMOJIOTHS, C JPYroi, akTyaJlTbHOCTh IporpaMmsbl «lIpakTryeckas MUKPOOHOIOTHSI
HE BBI3BIBAET COMHEHHUH.

MecTo 1 poJib Kypca

Paboyas mporpaMma BHEYpOUHOU JeATENHHOCTH pa3paboTaHa Ha 34 yaca JyuIsl ydaIuxcst

6- ro knacca (1 yueOHBIIM yac B HeJENIO B TeueHUe 34 Henenb 00yJYeHMs).

Mukpoopranu3Mbl IUPOKO PACIpPOCTPAHEHBI B IPUPOJIE, OHU OKPYKAIOT HAC MOBCIOY: B
BOJIC, B BO3/yX€, B [TOUBE, B MPOJAYKTaX MUTAHUs, HA OKPYKAIOIIKX MpeaMeTax. B cBs3u ¢ atum,
nepesl yJaluluMHUCs CTOMUT 33/ladya M3YYUTh MHUKPOOPraHH3Mbl BCECTOPOHHE: UX MOP(HOJIOTHIO,
¢buznoIoruio, OHOXMUMHUIO, POJIb B KPYroBOpOTE BeliecTB. TOT GakT, YTO MUKPOOHOIIOTUS U3y4aeT
Mpe/ICTaBUTENeH BCEX LAPCTB KUBOM HPUPOJBI, CIY)KUT XOPOIIUM 0a3ucoM MpU MOATOTOBKE
yyalxcs K JanbHeleMy n3y4eHnIo OMOJIOTHH 0 pa3/eliaM.

@opMbI KOHTPOJISI U Ka4eCcTBa MOJATOTOBKH y4alluXcs

Jlis oueHku 00pa3oBaTeNbHOU NEATEIHHOCTH YYAIlUXCS HCIOJIB3YIOTCS PE3YNIbTaThI
y4eOHO-HCCIeIOBATENIbCKUX MPOEKTOB, (PpOHTANIbHBIE Oecelbl 0 U3y4yaeMO Teme, OTYEThI 0
MpoJielaHHON nabopaTopHoit pabote. PesynmpTaThl paboThl Ha KaKJIOM JTame 3aHOCATCA B
WHIUBUAYaJIbHBIE OLICHOYHBIE TUCTHI yyammuxcs. [lo uroram rona Hanbosee ycremHble yaeHUKU
HarpaxaarTcs rpaMoOTaMH.

IInanupyemsle pe3yabTatrhbl 00ydenust JINUHOCTHBIE:

. ®opMHUpOBaHUE OTBETCTBEHHOI'O OTHOLIEHHUS K 00Y4EHUIO;

. Co3naHne akTHBHOM MOTUBHUpYOLIEH 00pa3oBaTenbHOM cpeapl A1 popMHUpPOBaHUS
II03HABATEIbHOTO UHTEPECA YUaIUXCS,

. Bocnuranue 110081 K IPUPOJE;

. [TonuMaHue coOUMANBbHOW 3HAUYMMOCTH U COJEpXKaHHs Tpodeccuil, CBA3aHHBIX C
MUKPOOHOJIOTHel;

. ®opMupoBaHuE MO3HABATENBHBIX HHTEPECOB U MOTHUBOB, HAIIPABJIEHHBIX HA U3yYEHHE

porpamu;



. ®opmupoBaHue J0OPOXKETATEILHOIO OTHOLICHUSI K MHECHHIO JIPYTOTO YEJIOBEKA,;

. Oco3HaHne 3Ha4eHUsI MUKPOOPraHU3MOB B JKH3HH YEIIOBEKA;

* CDOpMI/IpOBaHI/Ie HAaBBIKOB IIOBCACHHUS B Hpnpone, OCO3HAaHHUs LIEHHOCTU XWUBBIX
00BEKTOB;

. OreHKa YKOJIOTHYECKOTO PUCKA B3aMMOOTHOIICHHUN YEIIOBEKA U TIPUPO/IBI;

. Oco3HaHKe IEHHOCTHU 3I0POBOT0 U 0€30MacHOT0 00pasa KU3HU;

. Oco3Hanne NoTpeOHOCTH M TOTOBHOCTH K CAaMOOOPa30BaHUIO, B TOM YHCIIC M B paMKax
CaMOCTOﬂTeHBHOﬁ JACATCIIBHOCTH BHE IIIKOJIBI,

. Co3znanue ycioBUi AJi COIMATBHOM alanTalliu JeTeH;

® HOBI)IHIGHI/IC HCHXOHOFH‘ICCKOﬁ TOTOBHOCTHU p€6€HKa K BKIIFOUCHHUIO B

00pa3zoBaTeNbHYIO e TEIHLHOCTH;
. @dopMUpOBaHHUE OCHOB D3KOJOTHYECKOW KyJIbTyphl, YMEHMSI OLIEHHUBAaTh CBOIO
JESITEIbHOCTD U MOCTYIKHU APYTUX JIOJEH ¢ TOUKH 3pEHUSI COXPAHEHUS OKPYKAIOIIEeH Cpeibl.
MetanpeamerHble — GOPMHUPOBAHNE YHUBEPCAIBHBIX YueOHBIX neicTBul (YY]I).

PeryasituBubie YY/I:

. CamMOCTOSITeThHO OCYIIECTBIISATE JCUCTBUS TI0 33JaHHBIM TIPaBUJIaM;

. YMeTb CTaBHTh BOTIPOCHI, BBIJBUTaTh THIIOTE3bI, JaBaTh OMPEACICHUS MOHITHSM,
KJaccu(puUIpoBaTh, HAOIIOIATh, TPOBOIUTH SKCIIEPUMEHTEHI;

. YMeTb CTPpyKTYpHUPOBATh MaTepHal, OOBSICHSTD, JJOKa3bIBaTh, 3AIUIIATE CBOU HIICH;

. CamocTosaTenbHO 0OHapyKUBaTh U (POPMYIHPOBaTh yIeOHYIO MPOOIEMY, ONIPENEITh
1eJb y4eOHOU NesTeNbHOCTH;

. Paboras mo miaHy, cBepsTh CBOM [JEMCTBUA C LEIbI0 U, IPU HEOOXOAMMOCTH,
HaXOJUTh OUIMOKU M YMETh UX UCIPABIIAT;

. CocraByarh (MHIUBUIYAIBHO WU B TPYIINE) TUTAH PEIISHUs MTPOOIEMBI;

. KoHnTponupoBatrs cOOCTBEHHYIO JEATENBHOCTb U a/IEKBaTHO €€ OLICHUBATh;

. B nawuanore c yuureneM COBEPIIEHCTBOBAaTb CaMOCTOSATENIBHO BbIpaOOTaHHBIE

KPUTEPHUH OIICHKHU.
Ilo3naBaTenabuble YY /I:
. dopMyIMpOBaTh M CTaBUTH IMEpe] COOOW 11eH, BBIACIATh MPUYUHBI U CICACTBUS
Pa3IMYHBIX SBJICHUM;

° YMeTh BLI6I/IpaTB CMBICJIOBBIC CIUHHUILIBI TCKCTA U YCTAHABJIIMBATH CBA3b MCIXKAY HUMU,

0 YMmers BbIpa’XaTb CMbICJI CI/ITyaI_II/Iﬁ Ppas3IN4YHbIMHU CPECACTBAMHA (pI/ICYHKI/I, CHMBOJIbI, CXCMBI, 3H8.KI/I);

. Pab6orarn c HATYpaJIbHBIMH 00BEKTaMH,  OCYIIECTBIIAThH

HCCIIEI0BATEIILCKYIO
JIEATEIIBbHOCTE;

. YMeTh onpeaensTh BO3MOKHBIE HCTOYHUKH HEOOXOIMMBIX CBEICHH, MPOU3BOIUTH
MOUCK MH(POPMAIUH, aHATU3UPOBATH U OLIEHUBATH €€ TOCTOBEPHOCTH;

. Bribupate Hanbosee >QQpeKTUBHBIE CIOCOOBI PEHIeHHS 3a/Jad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBU;

. CoznmaBaTh cXeMaTHYeCKHE MOJENH C BBIACTICHHEM CYIIECTBEHHBIX XapaKTePUCTHUK
00beKTa,

. Co3znaBaTh TE3UCHI, IJIAHBL, TPEOOPa30BLIBATH HH(OPMAIIUIO U3 OJTHOTO BUIA B APYTOM

Kommynukarusubie YY /I
. YMeTb B3aMMO/IeHICTBOBATh B COIMyMeE (CITyIIaTh U BCTYNATh B AUAJIOT);
. YdacTBOBaTh B KOJIJIEKTUBHOM 00CYKIEHUHU MPOOIeM;
b



° VYMETh YeTKO BbIpaXXaTb CBOMW MBICIIHU, APryMCHTHUPOBATH CBOU BBICKA3bIBAHWA,
YUYUTBIBATb MHCHHUA APYTrUX J'IIOI[GI;'I;

. YMeTb CTaBUTH BOIMPOCHI, HPOSIBISATS MHUIUATUBHOE COTPYAHUYECTBO B IOHMCKE U
cbope uHpopManuy;

. YMerb pematbh KOH(PIUKTHI — BBISABIATH, WACHTH(PUIMPOBATH MPOOJIEMY, UCKATh U
OILICHUBATh ATbTEPHATUBHBIC CIIOCOOBI PEHICHUsI KOH(DIMKTHON CUTYaIHH;

. YMeTb ynpaBisTh IOBEACHUE IMapTHEPa — KOHTPOJIUPOBATH, KOPPEKTUPOBATH WU
OILICHUBATh €T0 JCHCTBHSI;

. BnaneTp MOHOJOTHYECKMMHU U JTUAIOTHYECKHMMHU (POpMaMU peyd B COOTBETCTBUU C
HOPMaMH POIHOTO SI3BIKA;

. [TmanupoBaTh yueOHOE COTPYAHUYECTBO C YUHTEIEM M CBEPCTHHUKAMH, OIPEIEISATh
1end, (pyHKIHMH U CIOCOOBI B3aUMOJICHCTBUSI YYaCTHUKOB;

. YMeTb ¢ JOCTaTOYHOW TOJHOTOW W TOYHOCTBIO BBIPAXAThb CBOM MBICIH B
COOTBETCTBHUH C 33aJ]adaMH U YCIOBUSIMU KoMMyHUKaliu IlpeameTnsbie:

. OmnpenensiTe poib B MIPUPOJIE PA3TMIHBIX TPYITT MUKPOOPTAaHH3MOB;

. 3HaTh ¥ COOMI0ATh TTpaBMiIa paboTH B KAOWHETE OMOJIOTHH;

. CobmoaTh npaBuiia paboThl ¢ OMOJOTHUYECKUMH TPpUOOpaMu M MHCTPYMEHTaMH
(pemapoBaTbHBIMU UTJIAMH, CKATBIICIISIMHE, JIYTIAMH, MUKPOCKOTIAMH);

. OmnpenensiTh TPUHAUIKHOCTh MHKPOOPTaHM3MOB K OIHOMY W3 IApCTB IKHBON
TIPUPOJIBI;

. OOBACHATH POJIb MUKPOOPTaHU3MOB B KPYTOBOPOTE BEILIECTB AKOCHCTEMBI;

. [IpuBoUTE MpUMEpPHl NPUCIOCOONECHNUS MHKPOOPraHM3MOB K cpelie OOUTaHus u
OOBACHATH UX 3HAYCHUE;

. Haxonutb uepThl, CBUAETEILCTBYIOLUIME OO0 YCIO0KHEHHWHU KUBBIX OPraHHU3MOB IIO
CPaBHEHHIO C MPEIKAMH U JaBaTh UM OOBSCHEHUE;

. OOBACHATH 3HAUEHUE MUKPOOPTaHU3MOB B JKU3HH U XO341CTBE YEJIOBEKA;

. 3HaTh OCHOBHBIE MPUHIUIIBI KYJIbTUBUPOBAHUS MUKPOOPTaHHU3MOB;

. [lepeuncnsaTh OTIIMYUTENIbHBIE CBONCTBA PA3HBIX MPYIIIT MUKPOOPTaHU3MOB;

. [IpoBoauTh HECHIOXKHBIE OHOJOTMYECKHE SKCIEPUMEHTHl I H3YUYEHUS IKUBBIX

OpraHu3MoB, IPOBCACHUS SKOJIOTHYECKOI'O MOHUTOPHHI'A B Opr}KaIOHICﬁ cpeac,

. dopmMupoBaTh MPEACTABICHUS O 3HAYCHUH MHKPOOHOJOTHH B PEIICHUU MPOoOIeM
paIMOHAaJIBLHOTO MPUPOAOTIONBE30BaHUS U 3AIIUTHI 310POBbSI JTIOCH.

COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTH
BBenenue (1 yac)
Lenu u 3anaun. MHCTpyKTaXX 1O TeXHUKE O€30MaCHOCTH.
Tema 1. UcTopusi n3y4eHHs KJI€TOYHOIO CTPOCHHUsI OPraHu3MoB (3 yaca).
Jlyna - nmpocteimmii yBenuuutenbHbli npudop. P. I'yk u ero mepsblif Mukpockon. OTKpbITHE
KJIETOYHOTO CTpoeHus pacteHuid. Kinetku npoOku o mukpockornom. OTkpeiTue AHTOHHO Ban

JIeBEeHI'YyKOM MHpa OJIHOKJIETOYHBIX oOpraHusmoB. buorpagus JleBenryka. CoBpeMeHHBbIE



CBETOBBIE M DJEKTPOHHBIE MUKPOCKOIIBI, HUX pa3peuiaroiiue Bo3MOKHOCTU. CTpoeHue
MHUKPOCKOTIa, ITpaBuiia pabOThI C HUM.

Tema 2. Muxkponpenapatsl. Padora ¢ roroBsiMu npenaparamu. [lpuroros/ieHue
MuKponpenaparoB (3 yaca). Mup B Karuie BOJIbl: U3y4YeHUE MUKPOMHPA B Karljie BOJIbI U3
JIy’H, Ba3bl C IBETaMU, U3 MSICHOTO OyJbOHA.

Tema 3. KileTkH — MHUKPOCTPYKTYpPbI KHBBIX Opranu3smMoB (9 4yacoB). CTpoeHHE KIETOK
pacTeHMil, >KUBOTHBIX, I'puOOB. M3yueHue KIeTOK pa3HbIX OPraHU3MOB IOJ MHKPOCKOIIOM.
[IpuroToBiieHue BPEMEHHBIX MUKPOIIPENAPATOB PACTEHUMN: KOKHIIA JTyKa, KOKHLA (3MUIEPMHUC)
JUCTa, KJIETKH TUIONOB (apOy3, s0yioka, MaHmapuHa u T.1A.). [IpuroroBieHue BpeMEHHBIX
MIpenapaToB IJIECHEBBIX TPUOOB, KIETKH CIM3UCTON 000JI0YKH POTOBOM MOJIOCTH YEJIOBEKA.
Tema 4. OgHOKJIETOYHBIE OPraHU3MbI IOJA MHMKPOCKONMOM (6 4acoB). XapaKTepHCTHKa
npocteimmx. Ameba, 3BriIeHa 3erneHas, uHpy3opus Tydenpka. OCOOEHHOCTH HX CTPOCHUS,
nuTaHus, oOpasa xusHu. [loBenenne uHpyzopun Tydenbku B coiaeHoi Boae. OIHOKIETOUHbIE
3eJIeHbIe BOJAOPOCITH. XJIOpela Mo MUKPOCKOIIOM.

Tema 5. KusHeaesAiTeJLHOCTHh KJIEeTOK (6 4acoB). Pa3sMHOXkEHHE APOXKEH. Y CIOBUS
CYIIECTBOBaHMS JAPOXOKEH (BIMSIHUE TeMIlEpaTypbl M caxapa Ha HX JKU3HEAEATEIbHOCTH).
CpaBHEHHE CBEXHMX M CyXUX OpOioKei. 3amac MuTaTeNbHbIX BELIECTB KJIETKAMHU Ha TpUMepe
KI1yOHs KapTodens. [IpuroTorinenre MUKponpenapaToB KIETOK KITyOHs KapTo]ers, coaepxKaninx
3epHa Kpaxmaina. M3ydeHue nmpemapata 10 U TOCjie OKpamuBaHus Hojgom. HM3ydenue
KpaxMaJjbHBIX 3€pPEH B OBCSHBIX XJIONbSX. V3MeHEHUus, MPOUCXOAAIINEe C KpaxMajioM Mocie
HarpeBaHus.

Tema 6. Oxpy:xaomuii mup. Bcero moHeMHo:kKy (5 4yacoB). XJIONKOBas, HIEPCTSHAS U
CUHTETHYECKassh HUTh MoJ MUKpockormoM. Yto myumie? IIIKOIpHBIMN MeNn MOJ MUKPOCKOIIOM —
OCTaTKH PAKOBUHOK OJIHOKJIETOYHBIX OpraHu3MoB — Qopamunudep. OmnpeneneHue KadecTBa
Medna. M3ydeHne nbUIbIbl pa3HbIX pACTEHHM MOJT MUKPOCKOIIOM: pPa3HOOOpasue 1o 1BeTy u popMme.
3akiouenue no kypcey. Iloasenenue nroros (1 yac).

TemaTn4eckoe IJVIAHUPOBAHUE C ONIPEACICHUEM OCHOBHBIX BUA0B N€ATCIbHOCTH

Ne Tema Bun nesrenpHOCTH ®opma
n/n IIPOBECHUS

Bgenenue B kypc (1 uac).




Hemn wu 3amaun. HMHCTpyKTaxk 10
TEXHUKE 0€30IaCHOCTH.

Oco3HaBaTh B&XXHOCTh
COOITIOICHUS TTPABHIT
6e30macHoi paboTHI C
1a00paToOpHBIM

000pyTIOBaHHUEM.

Tema 1. UcTopusi n3yueHus KJieTo

YHOT'0 CTPOCHHS OPraHu

3Mo0B (3 yaca).

Jlyna - mpocTedimnil yBeIM4nTENbHbBIN

HaspiBaTe mnpocreiimne

npubop. P. I'yk ® ero mnepBwlii | yBelIUYHUTEIbHbIC
MUKpocKon. OTKphITHE KJIETOYHOIro | npudopsl. PacckaspiBaTh
cTpoeHusi pacteHuid. Knetku mpoOku | uctopuro OTKPBITUSA
I10Jl MUKPOCKOITIOM. KJICTKH.

buorpadus Jleenryka. OTKpbITHE XapakTepu3oBaTh

Antonno Ban JleBeHrykom mmupa
OJHOKJIETOYHBIX OPTraHU3MOB.

3aciyr JIeBeHryka B
OMOJIOTHYECKON HaYKe.

CoBpeMEeHHbBIE CBETOBBIE U
OJICKTPOHHBIC MUKPOCKOIIBI, UX
pa3pemaronye BO3MOKHOCTH.
Crpoenune MUKpOCKONa, MpaBuiIa

OOBACHATH CTpOEHUE
CBETOBOT'O MUKPOCKOIIA.
3HaTh npaBuiia paboThI
C HUM.

paboTHI C HUM.

[TpakTuueckas paboT

Tema 2. Mukponpenaparbl. PaGora ¢ roroBeimu mnpenaparamu. IlpuroroBiieHue
MUKponpenaparos (3 yaca).

Muxkpornpenapat. Pabora ¢ rotoBeiMu | CoOmrogaTh mpaBuia [MpakTrueckas

npenaparam. paboTsl ¢ 1abopaTOpHBIM pabota
o0opymoBaHueM. 3HATh
npaBujIa TPUTOTOBIICHHS
MHUKPOIPENapaToB.

[IpuroroBneHne BpeMEHHBIX CaMOCTOSTEIIbHO TOTOBU

rpenaparos. MHUKpOIIpEnaparhl.

Mup B Kkamie Boabl: u3ydyeHue | M3ydath oOwurtareneit [TpakTrueckas

MHKPOMHPA B Kallie BOJBI W3 JIYKH, | €CTECTBCHHOH CPEMBL, | haGorg

Ba3kbl C IBE€TAMHU, U3 MACHOT'O 6y.]'IBOHa.

OTIMCHIBATh ux,
MOJICYUTHIBATH B IOJIE
3peHusl.

JlenaTtp BBIBO/IBL.

Tema 3. Kiterku — MukpocTpy

KTYPbI )KUBbIX OPraHU3MOB (9 4acos).

CrpoeHne KIEeTOK pacTeHUM. PacckasbiBath  cTpoenue| [[pakTudeckas
KIIETOK pacreHud. Ha pabora
PUCYHKax  OIpEACIAThH
YaCTH KIIETKH.

N3yuyenune KI€TOK paCTEHUH 1O Paborars ¢ Mukpockono mIIpakTrueckas

MHUKPOCKOTIOM (TOTOBBIE IO M3YMEHNIO FOTOBEIX 3 Goy

MUKPOIIPENapaTsl).

MHKPOIIPETIapaToB
PaCTHTENBHBIX KIETOK.
CobmtoaTh TEXHUKY
0€3011acCHOCTH.




10.

CrpoeHue KIETOK )KUBOTHBIX, IPUOOB.

PacckasbiBath cTpoeHue
KJIETOK J)KUBOTHBIX U
rpuboB. Ha pucynkax
OIIPENENATh YaCTH
KIIETKH

Oecena

11.

N3ydeHue KieTok >KMBOTHBIX 0T
MHKPOCKOTIOM (TOTOBBIE
MUKpOTpEnapaThl)

Paborats ¢
MHUKPOCKOTIOM TIO
I/I3y‘IeHI/IIO TOTOBBIX
MUKpOIIpEnapaToB
JKNUBOTHBIX KJICTOK.
ColmronaTh TEXHUKY
0€30I1aCHOCTH.

[[pakTyeckas padbot

12.

[IpuroTtosnenue BPEMEHHBIX
MUKpOTPENapaToB pacTeHU: KOKuIa

JyKa.

PaboTtats ¢
1abopaTopHBIM
000py/TOBaHUEM.
CamocTosaTensHO

TOTOBUTHh MUKPOIIpENapat

IMoaep3oBaTsCcs
MHUKPOCKOTIOM.

3apI/ICOBI)IBaTI) YBUJACHHBI{

KJICTKH.

[IpakTrueckas
paboTta

13.

[Ipurorosnenue BPEMEHHBIX
MUKPOITPETIapaToB PACTEHUI: KOXKHUIIA
(ammaepMuc) aucTa.

PaGotats ¢ maGopaTopHsl
000pyTOBaHHEM.
CaMoCTOSTeNLHO TOTOBH
MUKpOIIpenapar.
ITonp30BaThCA
MHUKPOCKOTIOM.
3apuCcOBBIBATH YBUICHHBI
KJIETKH.

[TpakTrueckas
paboTta

14.

Knerkn IO AOB IO MUKPOCKOIIOM.

Paborats ¢
1a00paTOPHBI
000pyTOBaHHEM.
CaMOCTOSTENTHEHO TOTOBH
MUKpOTpenapar.
ITonp30BaTbCs
MUKPOCKOTIOM.
3apUCOBBIBATH
YBUJICHHBI KJIETKH.

[IpakTraeckas padbot

15.

HpHrOTOBHCHI/IC BPEMCHHBIX
npenapaToB INICCHEBBIX FpI/I60B.

PaGorats ¢
1a00paTOPHBI
00opynoBaHuEM.
CaMOCTOSTETFHO TOTOBH
MUKpoOTpenapar.
ITonp30BaTbCs
MUKPOCKOTIOM.
3apUCcOBBIBATH
YBUJICHHBI KJIETKH.

[TpakTuyeckas padoT




16.

KrneTtku cnmu3ucTtoit 060JI09KH pOTOBOM
IIOJIOCTH YEJIOBEKA 101 MUKPOCKOIIOM.

PaGorats ¢
1a00PaTOPHBI
000pymoBaHuEM.
CamocToATENHHO TOTOBH
MUKpOIIperapar.
[Tosb30BaTbCs
MHUKPOCKOTIOM.
3apuUCOBHIBATH
YBUJICHHBI KJICTKH.

[TpakTuueckas paboT

Tema 4. OaHOKJIeTOYHbIE OpraHms3Mbl MO MUKPOCKOII

oM (6 yacos).

17.

XapakTeprucTUKa OTHOKICTOYHBIX
JKMBOTHBIX. AMe0Oa 0OBIKHOBEHHAS.
Oco0EHHOCTH UX CTPOCHUS, TUTAHUS,
00pa3a KHU3HHU.

XapakTepu3oBaTh
OJTHOKJIETOYHBIX
YKUBOTHBIX

[Tosicuars CTpOCHHE
ameObl, ee 00pa3 KU3HH.
Ha pucyHnkax HaxoauThb
YacTH KJICTKH.

Oecema

Y
b

18.

Oco0eHHOCTH UX CTPOEHUS, MTUTAHNUS,
00pa3a KU3HU 3€JICHOM IBTJICHBI.

XapakTepu3oBaTh
OJJHOKJIETOYHBIX
YKUBOTHBIX

[TosicasaTh ~ cTpo€HUE
9BIJICHBI 3€JICHOM, €€
o0pa3  xm3HM. Ha
PUCYHKaxX HAXOJUTh €€
YaCTHU KJIETKH.

Oecena

19.

OCOOEHHOCTH MX CTPOCHUS, TUTAHHUS,
00pa3a xu3Hu HHPY30pHH-TY(HETbKH.

XapakTepu3oBaTh
OJIHOKJICTOYHBIX
Kusotnsix. [logcHATE
CTpOoeHue
uHpy30punuTyPenpKu,
ee o0pa3 xxu3Hu. Ha
PUCYHKaX HaXOJUTh €€
YacTH KIIET

Oecena

20.

N3yuenune nmpocTrenimumx mnoxa
MHKPOCKOTIOM.

[Tonw30BaThCS
MHUKPOCKOTIOM.
3apUCOBBIBATH
YBUJEHHBI
JKUBOTHBIX.

KIICTKE

[TpakTuueckas paboT

21.

IToBenenue nundpyzopuu TyQenbku B

ITpoBOIUTH dKCTIEPUMEH

rlIpakTrueckast paboT;

COJICHOH BOJIE.

OOBACHATH YBUJCHHOE
Cobmronath TIPaBUJIE
paboThI ¢ 1aGOPATOPHBIM
00opynoBaHueM 7

MHKPOCKOIIOM.




22.

OnHOKJIETOUHBIE 3€JIEHBIE BOJOPOCIH.
Xiopeiia o1 MUKPOCKOIIOM.

XapakTepu3oBaTh
OJ/IHOKJIETOYHBIE 3€JIEHbI
Bosopoci. [lonp30BaTh
MHUKPOCKOTIOM.
3apucoOBHIBATH
YBUJICHHBI
XJIOPEJUIBI.

KIICTKY

A9

7

Tema 5. JKuzHenesar

eJIbHOCTD KJIETOK (6 yacoB).

23.

JpOxKu — OJHOKJIETOYHBIE TPHOBI.
PasMHOXkeHNE APOAIKEN.

JlaBaTh XapakTEpUCTUKY
TIPOKIKAM,
pacckas3bpIBaTh UX POJIb
st yenmoBeka. I1oscHATH
HX CII0CO0
Pa3MHOKEHHS,
0COOEHHOCTH MTUTAHUS.

Oecenma

24,
25.

VYcnoBus CyneCTBOBAHUS JIPOKIKEN
(BMsIHME TEMIIEpaTyphl U caxapa Ha
WX )KU3HEJEATEITHLHOCTD).

[IpoBoauTh 3KCIIEPUMEH
OOBICHATD

yBuaeHHoe. CoOnroaaTh
npaBuiia paboThI C
1ab0paToOpHBIM
000pyI0BaHUEM U
MHKpOCKOIoM. [lenaTth
BBIBO/IbI O BIIMSIHUU
cpenbl OOWTaHW HA
AKHU3Hb OPraHU3MOB.

rlIpakTuueckas paboT;

26.

CpaBHEHHE CBEXKUX U CYXUX
JIPOXOKEH.

[IpoBOIUTH SKCTIEPUMEH
OOBSCHATD YBUICHHOE.
Cobmroath npaBuia
paboThI C
71a00paTOPHBIM
000pyI0BaHUEM U
MUKpocKorioMm. Jlenatb
BBIBO/Ibl HA OCHOBaHHUH
TOJTyYECHHBIX
pE3yJIbTaTOB.

rlIpakTuueckas paboT;

27.

3amac muTaTeNbHBIX BEIIECTB
KJICTKaMH Ha MPUMepe KITyOHs
KapToders.

IIpuroToBnenue
MUKpoIpenapara
KJIETOK KIIyOHs
Kaproders,
coJiepKalue 3epHa
Kpaxmaina. M3ydenue
npenapara J1o ¥ mocie
OKpalIMBaHUs HOI0M.
M3menenus,
IPOMCXOISIIHNE C
KpaxmalioM Iociie
HarpeBaHusl.
Cobmtonath npaBuia

[TpakTuueckas paboT




paboTsl ¢
1a00paToOpHBIM
o0opymoBaHuEM U

MHUKpPOCKOTIOM.  JlenmaTy
BBIBOJIBI Ha OCHOBaHUH
MOJIyYEHHBIX PE3yNIbTaTo

28.

N3yuenne KpaxmallbHBIX
OBCSIHBIX XJIOTIBSIX.

3epeH

B

[Ipurorosnenune
MHUKPOIIPENapaToB KIETO
0BCa, CoJIeprKallue 3epH
Kpaxmaia.

CpaBHUBATH € KJIIETKaMHU
KITyOHsI KapTodes.
Jlemath BBIBOJBI Ha OCHO
CpaBHEHHSI.

[TpakTrueckas
paboTta

Tema 6. Oxpyxarwmuii Mup. Becero noHeMHo:xKy (5 yacoB).

29.

XJI0MKOBAasl, EPCTAHAS U
CUHTETHYECKasi HUTh TOJ]

MUKpocKonoMm. Yto srydiie?

PaccmatpuBath oz
MHUKPOCKOTIOM
HaTypajbHbIC U
HMCKYCCTBCHHBIC HHUTH.
CpaBHHMBATH UX BU]I,
JIeJIaTh BBIBOJ O TOM,
Kakasi TKaHb JIy4Ille
MPOITyCKaeT BO3AYX,
COXpaHseT TEIlIO.
OOBACHATD, YEM XYyKE
CHHTETHYECKHE TKAHH.

[TpakTrueckas
paboTta

30.

[[Ix0aBHBINA MEJT TT0J MUKPOCKOTIOM.

PaccmaTpuBare ocratku
PaKOBHHOK
OJTHOKJIETOYHBIX
OpPraHu3MOB -
dopamuHudep.
OnpenensaTh KayecTBO
Mmera.

[IpakTrueckas
paboTta




31. | M3y4yenue nbUIbLbI pa3HbIX pacTeHuid | [IpurotoBieHue HpaKTI/IquKaH

110JT MUKPOCKOIIOM: pa3HO00pa3ue o | MUKpoIpenapara ¢ pabora
1uBery u opme. MBUIBLIOM Pa3HbIX
pacTeHuM.

CpaBHUBATH TBUIBITY
pa3HBIX

pacTeHul 1o pasmepy,
dopme u nBety. [enarsb
BBIBOJI O BUJIOBOU

CHETIU(PUIHOCTH.
32. | Ena moJt MUKPOCKOIIOM: MeJl, HorypT, | OmnpenensiTh KadecTBO [MpakTHueckas
33. | uKpa, KPUCTAJLIBI COJI U caxapa. Mena o gopme pabota
KPUCTAILIOB.

PaccmarpuBath BUA
KPUCTAJUIMKOB COJIA U
caxapa. PaccmarpuBath
IIPUTOTOBJIEHHBIN
MHUKpOIpenapar morypra
N3yuath copepkumoe
UKPUHKU U OOBSICHATD, U
UMeeT UKpa IS
Pa3BUTHs MAJIbKA.

34. Bakaodenue mo kypcy. IloaBenenue
uToroB (1 uac).

Y4eOHO-MeTOAUYECKOe o0ecnevyeHne Kypca

HNudopManmoHHO-KOMMYHMKATHBHbIE CPEJACTBA 00yUeHUs
1. Komnerotepsr
2. MynbTUMEAUNHBIN IPOEKTOP
Texnnueckoe ocHaueHune (000py10Banue):
1. MUKpOCKOIIHI;
2. Hudposas nabopatopus «Releony; 3. O6opynoBaHue 11 ONBITOB U
AKCIIEPUMEHTOB.

Jlutepatypa s yuuTeJis

B.E. bammaxoBa. Mup JleBeHnryka: 77 onbITOB ¢ MUKPOCKOITMYECKMMU 00bEeKTaMu. — M.:
UsnarenscrBo «tOBenTa®, 2013. — 112 c.

[Ipaktukym no mukpoduosnoruu, Ilog pen A.M. Herpycosa, -M, kKACADEMAY, 2005

buosorus. PykoBoacTBO K 1ab0paTopHBIM 3aHATHAM. YueOHoe nocodue. [lox pen. H.B.




Yeo6nimena —M. «"ostap-Meauay, 2011

HNHuTepHeT-pecypcsl

1. http://www.sci.aha.ru/ATL/ra2lc.ntm — Owuonoruueckoe pasHooOpasue
Poccun.

2. http://mww.wwf.ru — Bcemupnsiii hon qukoit npupoast (WWE).

3. http://edu.seu.ru/metodiques/samkova.htm — HHTEPHET-CalT

«OO6mecTBeHHble pecypchl oOpazoBanusy / Camkoséa B.A. OtkpbiBas mup. Ilpaktuueckue
3a7aHus Ui YYaIIuxcs.
4. http://www.kunzm.ru — Kpy»KOK FOHBIX HATYPAJIUCTOB 300JI0TUIECKOTO MYy3esi

MI'V.
5. http://www.ecosystema.ru — skoJiorudeckoe 00pa3oBaHue JICTCH U U3YUCHHE

npuposl Poceun.
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