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HHOACHUTEJIBHAS 3AITUCKA

JononuurensHast obueoOpa3zoBaTenbHas oOuiepasBuBatomas mnporpamMma «lIpakTukym mo
Ouoorum» pazpadboTaHa Ha OCHOBAaHHMHM HOPMaTUBHO — MPABOBbIX JOKYMEHTOB
JononuurensbHas ob1ieo0pazoBaTenbHas 00IIepa3BUBaOIIas IpPorpaMMa
«[IpakTHKyM MO OUOJIOTUN » UMEET €CTECTBEHHOHAYYHYIO HAIPaBIECHHOCTD.
Axkmyansnocms npozpammot

OO01ebunonornyecke 3HaHUsg HEOOXOAMMBI HE TOJIBKO CHELHMAIUCTaM, HO U KaKOMY YEJIOBEKY B
OTJEBHOCTH, T.K. TOJHKO TTOHUMAaHUE CBS3M BCETO JKMBOTO HA TUTAHETE TIOMOXKET HAM HE HaJlesaTh
omuoOOoK, Beaynmx karactpode. BoBiieusb MKOILHUKOB B MPOIIECC MO3HAHUS )KUBOU TPUPO/IBI,
3aCTaBUTh MX 33 JyMaThCsl O TOHKUX B3aMMOOTHOIICHUSX BHYTPH OMOIIEHO30B, HAYYHUTh

BBICKA3bIBATh CBOU MBICIIA U OTCTAWBATh UX - 3TO OCHOBA OPraHHU3aI[Ml OMOJIOTMYECKOTO KPYXKKa,
T.K. Orosornueckoe oOpazoBaHue GOPMHUPYET Y MOAPACTAIONIETO TTOKOJICHHS IOHUMAHNUE YXKU3HU
KakK BeJIMYanlend HeHHOCTH.

buonornueckuii Kpy>KOK OpraHu3yeTcs JUIsl yJalluxcs, KOTOpbIe YK€ 3HAKOMBI IO YpOKaM
OWOJIOTUM C MUPOM KHBBIX OPTaHH3MOB M 110 YPOKaM XHMHUHU C BEIIECTBAMHU, U3 KOTOPBIX COCTOST
KUBBIC U HEXKUBBIE Tela

Omauyumensnvie ocodennocmu npozpammsl. Cpeld OTIHMUYUTENBHBIX OCOOCHHOCTEH MaHHOM
JOTIOJTHUTEBLHOM 00pa30BaTEIbHOM MPOrpaMMbl MOKHO Ha3BaTh CJEAYIOIIHME: OXBATHIBACT
0O0JIBILION KPYT €CTECTBEHHO-HAYUHBIX HCCIIECTOBAHUI.

Hoeu3sna npozpammsl COCTOUT B TOM, 4TO OOJIbIIIE BPEMEHH OTBOJUTCS Ha pabOTy ¢ MUKPOCKOIIOM,
pabore ¢ repOapHBIM MaTepuanoM, JOMOJHUTEIbHON IUTepaTypoil, atmacamu. Kpome Toro,
coYeTaHue pa3IMYHbIX (HOpM pabOTHI, HAMIPABICHBI HA JOMIOJHEHHE U yIIIyOJIeHHe OHOIIOTo-
HKOJIOTHUECKHUX ¥ XUMHUUYECKHUX 3HaHHM, C OMOPOH HA MPAKTUYECKYIO NeATeIbHOCTh .3aHATHE B
KPY’KKE MO3BOJIUT, C OJJHOWM CTOPOHBI, PACIIHUPUTH CBOU 3HAHUS O MHUPE )KUBOU IPUPOJIBI, C APYTOi -
MIPOJIEMOHCTPUPOBATH CBOM YMEHUS U HABBIKU B 00J1aCTU OMOJIOTUHU TIepes APYrUMH pedsTaMu, TaK
KaK MPe/IoaraeTcs OpraHn3aIisl BHEKIACCHBIX MEPOTIPUSATHHA C YIaCTHEM KPYKKOBIICB.

Aopecam npozpammot.

JlaHHAs IporpamMma TpeAronaraetT ooydenue aereit 16-17 mer. 3aHATHE CTPOUTCS COOTBETCTBEHHO
C UX BO3PAacCTHBIMH OCOOCHHOCTSMH, B COOTBeTCcTBUM ¢ TpeboBanusmu Can [TuH. B oO6benunenmue
MIPUHUMAIOTCSI BCE JKeJIaroIIne.

Oo6vem npozpammet. lporpamma paccunrana Ha 1 Tog oOy4eHHs ¢ TOJIOBOM Harpys3koii: 68 gaca.
[To manHoii mporpamme padotaeT 1 rpymnra

Dopmol 3aHamuil.

- KOJIJICSKTUBHBIC (JIEKITHs, Oecea, TUCKYCCHs, MO3TOBOU MTYypM, OOBSICHEHHUE U T.I1.);

- rpymnmoBble (00cykaeHne npoOIeMbl B TpyInax, pelieHue 3a/1a4 B napax u T.11.);
- UHAUBUAYaNIbHbIE (MHAUBUAYATbHASI KOHCYJIbTALIUS, TECTUPOBAHUE U D).

Pexxum 3ansTuii: 2 paza B Hefemo no 1 yacy.



HEJIb U 3AJAYHN

Ilesin nporpaMmsi:

- TIOBBIIIEHHE KauecTBa OMOJIOrMUECKOro o0pa3oBaHusl U PaCUIMPEHUsI Kpyro3opa Ha OCHOBE
MIPUMEHEHUS COBPEMEHHBIX NH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

3agauyu nporpamMmel:

O0pa3oBaTeaLHLIE

Pactmmpste kpyrosop.

Crioco6CcTBOBATH MOMYJISIPU3ALNN Y YUAITUXCST OMOJIOTHUECKUX, XUMUYECKUX U
9KOJIOTHYECKUX 3HAHUH.

3HAKOMHTE ¢ OMOJIOTMYECKUMMU CIICIIUATIHEHOCTSIMU.

PazBuBaronue

Pa3Butre HaBBIKOB paOOTHI C MUKPOCKOTIOM.

Pa3BuTHe HaBBIKOB OOIIEHUSI 1 KOMMYHHUKAIIUH.

Pa3BuTHe TBOpueCKUX cr1IoCOOHOCTEN peOCHKa.

dopMUpOBaHUE IKOJIOTHIECKON KYJIbTYPhI M UYBCTBA OTBETCTBEHHOCTH 332 COCTOSIHUE
OKpYKarollei Cpeabl.

dopMUpOBaHUE TPUEMOB, YMEHUI U HABBIKOB IO OPraHU3allMy TOUCKOBOM 1
HCCIEI0BATSIBLCKON JEITSILHOCTH, CAMOCTOITEIIBEHON MO3HABATSILHOM JIEITSIIEHOCTH,
MIPOBEACHUS OMBITOB.

BocnurarenbHble

BocnuteiBaTh HHTEpPEC K MUPY KUBBIX CYLIECTB.
BocnuteiBath OTBETCTBEHHOE OTHOIIEHUE K TOPYYCHHOMY JIEITY.



Copep:xanne mporpaMmmabl

Y4yeOHbIH JIaH

Ne HasBanue pa3nenoB u TeM KommyecTBo yacos DOpMBI KOHTPOJIA
n/m BCEro TEOpHUs [IpakT
Ka
68 21 47
1. Beenenne 1 1
1.1 Beenenue 1 1
2. Buosornyeckas jagoparopus u 1 1
npaBuia padoThl B Held.
2.1 Buonoruueckas nabopatopus u 1 1
npaBmiIa paboTH B HEH.
3. OCHOBBI MHKPOCKONIHPOBAHUS 1
3.1 YBenuuuTenbHbIe TPUOOPHI
3.2 YBenuuuTenbHbIe TPUOOPHI 1 JlaGopaTopHas
pabota
4 B Mupe HeBUAUMOK 8 2 6
4.1 MHoroo6pasune 6akrtepui. 2 2
baktepunonorus
4.2 MooyHO-KHUCIbIe OKTEpUHN 2 2 JlaGopaTopHas
pabota
4.3 KiryGenbkoBble OakTepun 2 2 JlaboparopHas
pabota
4.4 BakTepuu 3yOHOTO HaneTa 2 2
5 B uapcrBe pacrenuii 14 4 10
51 Crpoenue pacTeHHI 2 2
5.2 MHoroo0pasue pacTeHuii 2 2 [Tpe3enTanmu
«Pacrenus
YAMYPTHW
5.3 KopHeBbIe BOIOCKH pacTeHuUil 2 2 JlabGopaTopHas
pabota
54 TxaHu cTeOIs MOT MUKPOCKOIIOM 2 2 JlaboparopHas
pabota
55 XBOsI [0J1 MUKPOCKOTIOM 2 2 Pabora c
repoapusImMu
5.6 3aJ1or 310pOBOr0 YpOKast 2 2
o.7 BcexoxkecTs ceMsH, yCIOBUS 2 2 JlaboparopHas
npopacTaHuA pa60Ta
6 B napcrBe rpu6oB 8 4
6.1 3aHuMaTeIbHasT MUKOJIOTUS 2 2
6.2 MHoroo6pasue rpudoB 2 2 urpa
6.3 ['pubHbIC 3200ICBaHYS 2 2
6.4 'pubHble 3a601€BaHMs 2 2 JlaGopaTopHas




pabota

7KnuBoTHBIE O MEKPOCKONIOM 20 15
71 Oco0eHHOCTH JKUBOTHOM KIETKHU 2 2 JlaboparopHas
pabota
7.2 Oco0eHHOCTH JKUBOTHOH KIETKH 2
7.3 CucreMaTuKa >KUBOTHBIX 2
7.4 N3yuenue cyxoro kopma Jiist 2 JlaboparopHas
pBIO pabora
7.5 3aHMMaTeNnbHas UXTHOJIOTHS 3 3 HUrpa, npeszenrauuu
7.6 JKabps! pbI6 MO MUKPOCKOIIOM 2 2 JlaGopaTopHas
pabota
7.7 3aHuMaTeNbHast OPHUTOJIOT U 3
7.8 [ITunpI-oTuaHBIE CTpOUTETH dbuneMm
7.9 3BepH HaIIKX JIECOB [IpesenTanuu,
bunpeMm
8 Yes10BeK M0J MUKPOCKONIOM 8 5
8.1 OpraHsl ¥ CHCTEMBI OPT'aHOB 1
YeJI0BEKa
8.2 KocTHast TKaHb 1101 MUKPOCKOTIOM 1 1 JlaGopaTopHas
pabota
8.3 MBIILIIBI TOT MUKPOCKOTIOM 2 2 JlaboparopHas
pabota
8.4 HepBHas TKaHb 110]] MEKPOCKOIIOM 2 2 JlaGopaTopHas
pabota
85 KpoBsb 1 KpoBeHOCHas cucTeMa 2
8.6 [TokpoBsI Tena YeaoBeka 1 1
0. IIyTemecTtBue B MUKPOMUP 3 3
9.1 [MyremecTBrE B MUKPOMUP 1 1 [Ipocmotp punbpma
9.2 IlyTemecTBrEe B MUKPOMHUP 2 2 [Tpe3enTanmu cBOUX
MHUKpodoTorpaduii
10. HtoroBoe 3aHsaTHE 1 1 Hurpa




Copnepxanue yueOHoro miaana Cogep:kanme Kypcea.
BBoanoe 3ausitue
Teopwus: Lienu u 3agaum, 1iad paboThI KPyXKKa.
Buosoruyeckas 1adopaTopus 1 npaBuJia padoTsl B Hell
Teopus: OGopynoBanue 6uosiorndyeckoi aboparopuu. Ilpasuna padorst u Th npu pabote B
nabopaTopui.
VBenMUUTENbHBIC TIPHOOPHI: IEKTPOHHBIH U CBETOBOW MHKPOCKOIIBL.
[pakTuka: mpaBuiia pabOTHI C MUKPOCKOTIAMH
B Mupe HeBHAMMOK.
Teopus: bakrepuonorusi. MHOrooOpasue 0akTepuii, BRIpaXKEHHOE B pa3HOOOpa3uu Ghopm, crmocodax
MUTAHUS, OTHOLICHMS K KHUCIOpPOIY, MECTax OOMTaHus. 3HaueHue OakTepuii; 0O0JEe3HETBOPHBIC
OakTepuHu.

[lpaktuka: PaccmarpuBaHue CEHHOW MAaJOYKH, KHCIOMOJIOYHBIX OakTepuil. BrlpamuBanue
OakTepuii; paccMaTpuBaHUE KOJIOHMI uepe3 KphlIKy vamku IleTpu; ompeneneHue MmTaMMOB
OaKTepHii, pa3BUBIIMXCS Ha MUTATEIBHOH cpere.

PaccmaTpuBanre MOJIOYHOKUCIIBIX OAKTEPHIA.
PaccmaTpuBanue Ki1yOeHBKOB Ha KOPHSAX 00OOBBIX.
PaccmarpuBanue 3yOHOro Han€ra.
B napcrBe pacrenuii.
Teopus: Ctpoenue pacrennid. Tkanu pacteHuid. MUKPOCKOIINYECKOE CTPOEHUE OPraHOB PACTEHUH.
MHoroo06pa3ue pacTeHH.
[Ipaktuka: . Oprannyeckue BemecTBa KIETKH;
PaccmaTpuBaHne KOPHEBBIX BOJIOCKOB PACTEHUI; paCTEHUI
N3yuenne myOstHBIX BOJIOKOH JIbHA M KOPOOOYEK XJIOTIKA.
W3ydeHne ocUHBIX THE3 U OyMaru moji MUKPOCKOIIOM.
[Touemy kapanaam numer no oymare?
N3yuenue cTpoeHus XBOM Ha MUKPOIpEnapare.
VYcnoBus npopacTaHus, BCX0KECTh U IIPaBUIIa MIOCEBA CEMSH
3umHss skckypeus: HoBoroausst ckazka. CHEXUHKHU U JIBAUHKYU O]l MUKPOCKOIIOM. BhipaiuBaem
Y CMOTPUM KPHUCTAJUIBL.
I'pubbI Mog MUKPOCKONIOM
Teopus: ['pubsl. Mukpockonuueckue rpu0bl. CbeJ0OHBIE U STOBUTHIE TPUOBL.
[Ipaktuka: [IpurorosneHne MUKponpenapara rpudoB U U3yIEHUE €T0 MO MUKPOCKOTIOM.
[Ipaktuka: BeipamuBanue pa3HbIX rpuOOB U U3YYEHHE UX O] MUKPOCKOIIOM.
7ZKvBOTHBIE O MUKPOCKOIIOM
Teopusi: 0CO0EHHOCTHM CTPOEHUS SKUBOTHOW KJeTku. CuHcTeMaTHKa  KHBOTHBIX.
3aHuMaTeapHask UXTUOJOTHsL, OPHUTOJIOTUS
[IpaxTuka: U3ydyenue cyxoro kopma Jjs pbl0 U paccMaTpUBaHUE KyJIbTYpPbl WIIM MUKPOINPENapaToB
nadHUM U ITUKIIONA.
PaccmarpuBanue xa0p U yenryu pbi0, IIaBaTEIbHOTO My3bIPs
PaccmarpuBanue nepa nTuiel 01 MUKPOCKOIIOM
Yes10BeK MO MHKPOCKOIIOM
TeOpI/IH: CTPOCHUEC YCTIOBEYECKOI'0 TCJIa, CUCTCMbI OPraHOB
[Ipaktuka: PaccMaTpuBaHue HEpBHOM, KPOBEHOCHOW, KOCTHOM, MBIIIEYHON TKAHEHN 110 MEKPOCKOIIOM
IlyremecTBre B MUKPOKOCMOC.
[Ipocmotp Buaeodunsma  IlpakThka: mpeseHTaluu pedsST cBOUX MUKpodoTorpaduit
IMonBenenne UTOroB.



IInanupyemMble pe3yJbTaThl

Jluunocmuvie pezyromamol:

1.'0TOBHOCTB M CITIOCOOHOCTH yUaIIMXCs K CAMOPA3BUTHIO M CaMOOOPAa30BAHHUIO HA OCHOBE
MOTHBAallMM K OOYYEHMIO M MO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAaHHOMY BBIOOPY H
MOCTPOCHUIO NaTbHEHIIEH MHIWBUIYaTbHOW TpaeKTOpUU OOpa3oBaHMsS Ha 0a3e OPUEHTUPOBKH B
Mupe npodeccuii ¥ MPoPeCCHOHANBHBIX MPEANOUYTEHUN, C YYETOM YCTOWUYMBBIX MO3HABATEIBHBIX
HWHTEPECOB.

2. Pa3BuTOoe MopanpHOE CO3HAHWE M KOMIETEHTHOCTh B PEIICHUH MOPAIBHBIX MPOOIeM Ha
OCHOBE JINYHOCTHOTO BBIOOpa, JOPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O MTOBEICHHUS,
OCO3HAHHOTO ¥ OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKAM.

3. CchopMupoBaHHOCTH IEIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON TIPAKTHUKH.

4. Oco3HaHHOE, YBAaXHUTEIbHOE U JOOpOXKETaTeIbHOE OTHOLICHHE K IPYroMy YelOBEKY.
['oTOBHOCT, ¥ CHOCOOHOCTH BECTH JUAJOT C JPYTMAMH JIIOABMH W JOCTATAaTh B HEM
B3aMMOIIOHHMAaHUSI.

5. OCBOCHHOCTH COIMAJIBHBIX HOPM, MPABHJI IMIOBEJICHUS, POJICH U (DOPM COITMAIBHON KU3HHU
B IpyImax ¥ coo0IIecTBax.

6. CdhopMuUPOBAaHHOCTH  OCHOB  JKOJIOTMUECKOM  KYJbTYpBl,  COOTBETCTBYIOIIECH
COBPEMEHHOMY  YPOBHIO  3KOJIOTMYECKOTO  MBIIUICHUSA, HAJIUYUE ONbITa  3KOJOTMYECKHU
OPUEHTHUPOBAHHOW pPEQIIEKCUBHO-OLICHOYHOW U MPAKTUYECKOW JESTENIbHOCTH B JKU3HEHHBIX
cuUTyalusix (rOTOBHOCTb K MCCIIEIOBAHUIO MPUPOJIbL, K XYT0KECTBEHHO-3CTETUUECKOMY OTPAXKEHUIO
MIPUPOJIBI).

Memanpeomemmnvle pe3ynvmamoi

Perynsarusueie YV /|

1. VYmeHue camMoOCTOSATETHLHO OMPENENSATh IeIn OOYYEHHs, CTaBUTh W (POPMYIHPOBATH
HOBBIC 33/1aud B y4eOe M MO3HABATEIbHOU JESATEILHOCTH, PA3BUBATh MOTHUBHI U MHTEPECHl CBOEH
O3HABATEILHON NESITSIILHOCTH.

2. YMEHHE CaMOCTOSTEIbHO IUIAHHUPOBATh MYTH JOCTHIKCHHS IIelield, B TOM YHCIE
anbTepHATUBHbBIE, OCO3HAHHO BHIOMpaTh Haunbosnee 3(deKTHBHBIE CHOCOOBI penieHus] Y4eOHbIX U
MO3HABATENbHBIX 3a]1a4.

3. VYMeHHe COOTHOCHTH CBOHM JICHCTBHS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIISATH
KOHTPOJIb CBOEH JESITENbHOCTH B TPOIECCE JOCTIKEHHUS pe3yiabTaTa, OMPENeNATh CIOCOOBI
NEWCTBUM B paMKaxX MPEJIOKEHHBIX YCIOBHM M TpeOOBaHUH, KOPPEKTHUPOBATH CBOU JECHUCTBHS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalUEN.

4, YMeHHE OIEHHWBAaTh MPABWIBHOCTH BBIMOJHEHUSI YYeOHOW 3amadd, COOCTBEHHBIC
BO3MO>XHOCTH €€ PEILIEHUS.

5. Bragenume oOcHOBaMHM  CaMOKOHTpPOJS, CaMOOLIGHKH, TMPHUHATHS  peUlleHud u
OCYILECTBIECHHSI OCO3HAHHOT'O BBIOOpa B YU€OHOH 1 NTO3HABATEIIbHOM.

[To3naBatenpHbie YV /]

6. VYMeHue ompenensaTh MOHITHS, CO3JaBaTh OOOOIICHUS, YCTaHABIWBATH AHAJOTHH,
KJacCu(UIUPOBaTh, CAMOCTOSATEIBHO BBIOMPATH OCHOBAHUS M KPUTEPUU NI KiacCU(UKALNU,
YCTaHABIMBATh  MPUYMHHO-CIEJICTBEHHbIE  CBSI3M, CTPOUTHh  JIOTUYECKOE  PACCYXKICHHE,
YMO3aKJIIOUE€HUE U JIeTIaTh BHIBOJIBI.

7. YMeHue co3gaBaTh, NMPUMEHSATH U TPeoOpa30OBBIBATH 3HAKW W CUMBOJIBI, MOJCIU U
CXEMBI JIJISl pelIeHus y4eOHBIX U MO3HAaBAaTEIbHBIX 3a/1a4.

8. ®opmMupoBaHHE W PA3BUTHUE IKOJIOTHYECKOTO MBINLIICHUS, YMCHHE TPUMEHSATh €Tr0 B
MO03HABATEIbHON, KOMMYHHUKATUBHOM, COLIMAIBHONW MpPaKTHKE U MPO(ecCHOHAILHOW OpUEHTAIIUH.
OOy4Jaromuiicss CMOXKET:

® OIpEAeIsATh CBOE OTHOLIEHHUE K IPUPOAHOM CPEIE;

® AQHANMM3UPOBATh BIUSHUE OHKOJOTMYECKUX (DAKTOPOB Ha Cpeny OOUTaHHUS IKUBBIX
OpTaHU3MOB;

® [POBOJUTH NIPUYMHHBIA U BEPOATHOCTHBIN aHAIU3 SKOJIOTMYECKUX CUTYALIH;

® TPOrHO3MPOBATh H3MEHEHHS CHUTYyalldd TpU CMEHE JeWCTBUS oaHOro (Qaktopa Ha
NerlcTBHUE Ipyroro Gpakropa;



1)

2)

3)

4)

e BbIPAXKaTh CBOE OTHOLLIECHUE K IIPUPOJIE Yepe3 PUCYHKH, COUMHEHHUsS, MOJIEIIHU, IIPOCKTHBIE
paboTEHI.

KommynukatusHbie VY /|

9. VYMmeHue opraHu3oBbIBaTh Y4e€OHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIBHOCTb C

YUUTENIEM M CBEPCTHUKaMH; paboTaTh MHIUBUAYAJbHO M B IpYIIE: HAXOIUTHh oOlIee
pelleHre W pas3peuiatb KOH(MIMKTHI Ha OCHOBE COTJIACOBAaHMSA IMO3ULUN M yuyeTa
UHTEPECOB; (OPMYIHUPOBATH, APTYMEHTUPOBATh U OTCTaWBAaTh CBOE MHEHHE.

— HENOHUMAaHHUEM/HENPUSITHEM CO CTOPOHBI coOOeCeTHNKA 3aauu, (POPMBI UM COAEPKAHUS
Jyanora.

10.  YMeHue 0CO3HaHHO HCIOJB30BATH PEUEBBIE CPEACTBA B COOTBETCTBUU C 3ajauei
KOMMYHHKAIIMX I BBIPAKEHUSI CBOUX UYYBCTB, MBICIECH W TOTPEOHOCTEH IS IUIAHWPOBAHUS H
pEryJIIIMA CBOEH NEATEIbHOCTH; BIAJCHUE YCTHOM M NHMCbMEHHON pEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM pEUblo.

Ilpeomemnvle pezyromamul:

(dbopMHpOBaHHE CHCTEMbl HAyYHBIX 3HAHHUH O >KHBOM HpPUPOJE, 3aKOHOMEPHOCTSX €€ DPa3BHUTHS,
HMCTOPUYECKH OBICTPOM COKpAIIEHUH OMOJOTHUYECKOrOo pa3zHooOpa3usi B Omocdepe B pe3yiabTare
ACATCIBHOCTH YCJIOBCKAa IJid PA3BUTHA COBPEMCHHLBIX CCTCCTBCHHO-HAYYHBIX HpeIICTaBJIeHI/If/’I (0]
KapTUHE MUPAa;

(dbopMUpOBaHHE TMEPBOHAYAIBHBIX CHUCTEMATH3UPOBAHHBIX TIPEJCTABICHUNA O OMOJOTHYECKUX
0o0BEKTax, MpoIleccax, SBICHUIX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX OMOJOTHYECKHX TEOpHUAX, 00
9KOCUCTEMHON OpraHW3alliu KH3HU, O B3aUMOCBS3M JKHBOTO W HEXHUBOTO B Ouocdepe, o
HACJIEICTBEHHOCTU U U3MEHYHUBOCTH; OBJIaJICHUE MOHATHIHBIM anmnapaToM OUOJIOTHH;
npuoOpeTeHne OIbITa MCIOJIb30BAaHUSI METOJOB OMOJIOTMUECKONW HAYKU M MPOBEIEHHS] HECIOXKHBIX
OMOJOTMYECKUX JKCIEPUMEHTOB JJISi U3YyUEHUS KHUBBIX OPraHU3MOB U 4YeJIOBEKa, MPOBEICHUS
HKOJIOTUYECKOTO MOHUTOPUHTA B OKPYXKAIOIIEH Cpee;

(bopMUpOBaHHE OCHOB HKOJIOTMYECKOH TIpPaMOTHOCTU: CIHOCOOHOCTH OLIEHHMBATh TMOCJEACTBUS
JeSITETLHOCTH YEeJIOBEKA B MPHPOJIE, BIUsHUE (PAKTOPOB PUCKA HA 37J0POBbE YENIOBEKA; BHIOMPATH
L[eJIeBble U CMBICIIOBBIE YCTAHOBKM B CBOUX JCHCTBHUSX M IMOCTYNKAaxX MO OTHOILIEHHUIO K >KUBOU
NpPUPOJE, 370POBBI0O CBOEMY M OKPYXKAIOLIMX, OCO3HAaHHE HEOOXOAMMOCTH JEHCTBHH IO
COXpaHEHUIO OMOpa3HOOOpa3us U MPUPOIHBIX MECTOOOUTAHHI BUJIOB PACTEHH U )KUBOTHBIX;

yyaluiicss Hay4YuTcs:

. BBIJICTISATh CYIIECTBEHHBIC MPU3HAKU OMOJIOTHYECKHX OOBEKTOB (BHUIA, SKOCUCTEMBI,
6uochepsl) U MPOLECCOB, XaPAKTEPHBIX JJIsi COOOIIECTB ) KUBBIX OPraHU3MOB;

® APTrYMCHTHUPOBATD, MMPpUBOJUTDH J0Ka3aTCIbCTBa H€O6XOIII/IMOCTI/I 3allIUThI
OKpY>Kalolleu cpebl;

. OCYIIECTBIATh KIacCU(PUKALIMI0O OMOIIOTMYECKUX OOBEKTOB HAa OCHOBE OMPECICHHUS
UX MPUHAITICKHOCTH K OMpe/IeJICHHON CUCTEMAaTUYEeCKOM rpyImie;

. packpeiBaTh poOJib OHOJOTMU B MPAKTHUECKOW JEATEeIBbHOCTH IIOJEH; polb

OMOJIOrNYECKUX OOBEKTOB B IPUPOAE U KHU3HH UEJIOBEKA; 3HaUeHUE OMOJIOTHYECKOro pa3Hoo0pa3us
JUISL COXpaHEeHUs OnocQepsl;

. pasznuyath MO BHEIIHEMY BHJly, CX€MaM U OIMCAaHUSIM peajbHble OMONOrMyecKue
OOBEKTHI WM UX U300PaKEHUS, BBISBIISS OTIUIUTEIHHBIC TIPU3HAKU OUOJIOTHYECKUX O0OBECKTOB;

. CpaBHHUBATh OMOJIOTUYECKHE OOBEKTHI, MPOLIECCHI; AENIaTh BBIBOJbI U YMO3AKIIOUCHHUS
Ha OCHOBE CPABHEHUS;

. yCTaHABIMBAaTh B3aUMOCBSI3M MEX]y OCOOCHHOCTSMU CTPOCHUA M (QYHKUUSMU
OpraHOB M CHCTEM OPraHoOB;

. WCIIOJIb30BaTh  METOAbl OHOJOTMYEeCKONM HayKd: HaOMoIaTh M OMNHCHIBATh

Onosiornyeckre OOBEKTHI M MPOLECCHI; CTAaBUTh OMOJIIOTHYECKHE IKCIEPUMEHTHI U OOBSICHATH MX
pE3yIAbTaThI;

. 3HaTh M apryMEHTHpPOBAaTh OCHOBHBIE TIpaBWJIa TMOBEACHUS B  IPUPOJE;
aHaJM3UPOBATh U OLIEHUBATh MOCIEACTBUA JEATEIbHOCTH YEJIOBEKA B IPUPO/IE;
. HaXOJUTh B YUeOHOU, HAyYHO-TIONYJSIPHOU tuTepaType, MHTepHeT-pecypcax

MHPOPMAIIHIO 0 KUBOHW MPUpPoIe, 0HOPMIISTE €€ B BUJIE MMChbMEHHBIX COOOIICHHIA, TOKIIAI0B,
pedepatos;



VI.

. 3HATh U COOJIIOATh paBMiIa pabOTH B KAOMHETE OUOJIOTHH.

Yuamuiicsi oJy4YuT BO3MOKHOCTh HAYYHThHCS:

. AHATU3UPOBATL U OYECHUBAMb YeNesble U CMbICI08ble YCMAHOBKU 8 CEOUX OeUCMBUSX
U NOCMYNKAX No OMHOWEHUIO K 300P08bI0 C80EMY U OKPYHCAIOWUX, NOCIeOCMEUs BIUSHUS
@axkmopos pucka Ha 300po8ve UenoseKd,

. Haxo0umsv UHGOpMaAyulo NoO B0ONPOCAM 8 HAYYHO-NONYIAPHOU Jumepamype,
CReyuanu3UpoBaHHbIX — OUONIO2UYECKUX — CNo8apsAx,  cnpagounukax,  HMumepnem  pecypcax,
AHAIU3UPOBAMb U OYEHUBAMD ee, NePeBoOUmb U3 0OHOU (opMblL 8 Opy2yio;

. OpUEHMUPOBAMbCS 8 CUCeMe MOPAIbHbIX HOPM U YEeHHOCmel N0 OMHOUWEHUIO K
00beKmam JHCUBOU NPUpPoObl, COOCMBEHHOMY 300P08bI0 U 300pP0BbI0 Opyeux aroell (npusHanue
8bICOKOU YEHHOCMU JICUSHU 80 6CeX ee NPOAGNEHUAX, IKOIOSUHEeCKOe CO3HAHUE, IMOYUOHATLHO-
YEHHOCMHOe OMHOWeHUEe K 00beKMAM HCUBOU NPUPOObL),

. €030a8amyv CcOOCMBeHHble NUCLMEHHble U YCHIHble COOOWeHUs O COBPEMEeHHbIX
npobnemax 6 obaacmu OUONO2UU U OXPAHbl OKpydcarowel cpedbl HA OCHOBE HECKONbKUX
UCTOYHUKO8 UHGOpMAYUU, CONPOBOHCOAMb GbICMYNIEHUe Npe3enmayuell, y4umuléas 0cobeHHOCmu

ayoumopuu c8epCmHUK08;
. pabomamy 8 epynne c6epCMHUKO8 NPU peueHUY NOZHABAMENbHBIX 3A0aY

6. KasennapHblii yueOHblii rpaguk
Pexxum opranmzanuii 3aHATHI TI0 JAHHOM JTOTIOJIHUTENIBHON 00111e00pa30BaTeIbHON
o01Iepa3BUBaIOIel MpPOrpaMMe OMpeesieTcs KaleHIAPHBIM YUeOHBIM rpadukom u
COOTBETCTBYET HOpMaM, yTBepxkJeHHbIM CaHlIuH K ycTpoicTBY, coep)KaHUIO U OpPraHU3aluu

pexumMa paboThl 00pa30BaTEIIBHBIX OPTaHU3AINH TOTIOTHUTEILHOTO 00pazoBanus aeteiinNe 41 ot
04.07.2014(CanlIun2.4.43172-14,myHkT8.3, mprtoxeHneNe3

1.Hayano y4ye6HOro roma jyist mepBoro rojaa ooydeHusi- ¢ 1 cenrsops 2021r no 31 mas 2022 1.
2. IlpogomkuTenbHOCTh yueOHOM Heenn — 6 THEei.

3. Hagano 3aHsaTHii: B COOTBETCTBHUU C paciiMCaHueM 3aHATHH.

No I'on Bcero yueOHBIX Henenb KonmaectBo O0beM yueOHBIX Pexum
o\ o0OydeHus Y9eOHBIX JHS 4acoB paboTsI
1 1ron 344, 34 34 4. Utoro 34u. Ipaz B
o0yueHus Hezento 1o |
qacy B I€Hb

7.MeTonuyeckoe odecrneyeHune nNporpaMmmel — ooopynosanue « Touka pocra»

OUD®POBASA JIABOPATOPUA YYEHUYECKAS

1.ITudppoBble 1aTYMKHU IEKTPOIIPOBOAHOCTH, pH, monoxeHus1, TeMiepaTypbl, aDCOIIOTHOTO JaBICHHUS;

2.1ludposoii ocrmiorpadpuuecKkuil 1aTUHK;

3.Becw1 anexkrponnsie yueonsie 200 T

4. MuKpocKoIl: UG poBOH MK onTHYECKUi ¢ yBenuueHuem ot 80 X;

5.Habop a1 N3roToBIEHU MUKPOIIPENIapaToOB;

6. Mukpomnpenapats! (Habop);

7.CoelMHUTEIBHBIE IPOBO/IA, IPOTPAMMHOE O0ECIIEUEHHE, METOINYECKNE YKA3aHUS;

8.KOMIUIEKT COITyTCTBYIOIIMX 3JIEMEHTOB JUIsI OMBITOB IO MEXaHUKE, MOJIEKYJISIpHOH (pusuke,
ANEKTPOAUHAMHUKE, ONITHKE.

I'epoapuu pacmenuii

Konnekuu scusommnix

Tabnuuvt no bomanuxe

Tabauywt no 300102uu

Habopul zomoevix mukponpenapamoe no 60maHuKe u 300,102uu



VI

ok wnpE

Mamepuanbrho-mexuuueckue yci06us peanuzayuu NPorpaMmsbl:
Komnbrorep

IIpoexTop

JKpaH

Muxpockonbi

IIpeameTHbIe CTEKJIA

Jlynbl

DJIeKTPOHHBIE TOCOOUs (IUCKHU)

NogkrwdE

KonTpo/sbHo-u3MepuTeIbHbIe MATEPHAIbI

JIaﬁopaTopHaﬂ paﬁoTa «I/I3yqune BOJIOKOH BaTbl IO MUKPOCKOIIOM»
BoJioxkHa BaThI.

Xon padorsI:

1. Bo3pMuTe nnpeAMETHOE CTEKIIO U TUIIETKY.

2. HanecuTe NUMeTKO Karuio BObl HA IPEAMETHOE CTEKIIO.

3. Bo3bmuTe npenapoBagbHyIO UIITY.

4. Bo3bMuTe IpenapoBalIbHOM UIJION HECKOJIBKO BOJIOKOH BaThl M MOJIOKHUTE UX HA MIPEAMETHOE
CTEKJIO B KaIUIIO BOJIBI.

5. Hakpoiite MOKpOBHBIM CTEKJIOM.

6. [lomectuTe npenapar Ha IPEIMETHBIN CTOJIUK.

7. PaccMoTpuTe CHauana npu MajoM YBEJIMYEHUH, 3aT€M IPU OOJIBIIOM.

8. 3apucyiiTe BOJIOKHA.

JlaGopaTopHasi padora «3yueHHne KJIETOK APOKAKel Mo MUKPOCKOIIOM).

Ilenw pabomer: VI3yuuTh CTpOCHUE U PA3MHOKEHUE APOXIKEBBIX KIETOK
Obopyoosanue: MUKPOCKOII, PEAMETHOE U TIOKPOBHOE CTEKJIA, IPOOUPKA C PaCTBOPOM
IpOACKEH, TUMeTKa, candeTka, IpoCTON KapaHaalll, TeTPaib.
Xo0 pabomui:
Kamto pactBopa momectute Ha peAMETHOE CTeKI0. HakpoiTe MOKpOBHBIM CTEKJIOM U YAAIIUTE
M3ITUIIKY KUAKOCTH (UITBTPOBATBHON Oymaroi (canperkoii). PaccMoTpuTe mpemnapar mo
MHUKPOCKOIOM (IIPEBapUTENIbHO OJTOTOBUB €ro K paboTe) , HAalAUTE TPOXKIKEBYIO KIETKY,
paccmoTtpute ee popmy. [locTapaiiTech HAMTH ¢ TOMOIIBI0O MUKPOCKOTIIA CPEU IPOXIKEBBIX KIETOK
nensumecs. [Tonabmronaiite 3a pa3sMHOXKEHHEM JPOKKEH —00pa3oBaHHEM MTOYKU Ha MAaTEPUHCKON
kietke. Cnenaite puCyHOK OTEIbHON KIIETKH, MOANUIINTE ee yacTH. Crenaiite pucyHOK IpYIIIIb
KJIETOK ( Ipouecc noukoBaHus). [Ipounraiite KapTOUKy ¢ TEKCTOM U 3aIIOJHUTE COOTBETCTBYIOILNE
rpadsl B Ta0Iu - 11€. BBIIBUTE CXOCTBA U pa3nuyaust IPOXoKen ¢ Apyrumu rpudamu. Cuaenaiite
BBIBO/JIbI, OTBETHB HA BOIIPOCHI :
Uro npencrasisitoT U3 ceds apoxoxu? K kakomy LlapcTBy onu oTHOCsATCA? '€ OHU KUBYT U
pasBuBarotcs? Kak onu pazmMHoxarorcs?

JlaGopaTopHasi padora «BblpanmiuBaHue CEHHOM MAJOYKI

Xox pabdoThI:

[IpoctepunuzoBats nocyny

B3ste 10-15 rpamm ceHa Wi COIOMBI

[TomecTuTs B mocyny. 3aMUTh KUIIATKOM, TaK, 4TOOBI coioMa ObLIa MOJHOCTHIO MOKPBITA BOJIOM
3aceimnats 0,5 4. 1. Mena u kungturs 15 MuH.

3akphITh MPOOKOW U TOCTABUTH B IIKA(]

[lo OKOHYaHWIO MHKPOCKOITUPOBATH

Ha moBepXxHOCTH CEHHOTO OTBapa uepe3 S5 JHEH MOosSBUIaCh cepoBaTas IJIEHKA,
cocTrodIas u3 0coOeil CEHHOU ITaTOUKH.



JlabopaTopHas padora «bymaxHble TailHbD)

Lenb: paccMOTpETH O] MUKPOCKOIIOM U CPaBHHUTH «OyMmary» OCHHOI'O rHe3za u Oymary,
M3TOTOBJICHHYIO YEJIOBEKOM.
Xon paboThI:

1. Paccmotpute cTpoeHHe OCHHOTO THe3/a. OTaenuTe NUHIETOM HeOOIbIIoN Kycouek rHe3ia u
COTBI U3 THE3/1Aa OCbL. PaccMOTpUTE IO MUKPOCKOIIOM U 3apUCYHTE B TETPAIU
2. PaccMoTpuTe W 3apuCyiTe B TETpaa Kak BHITJISAIAT O] MUKPOCKOTIOM pa3HbIE copTa Oymard,
HCTIOIB3YEMBIE UEJIOBEKOM.
3. CpaBHure «0ymary» ocHHYI0 U Oymary uesoBedeckyro. OObsICHUTE TPUYUHBI CXOJCTBA U
pas3In4uil.
4. Haueptute Ha Oymare JIMHWH pa3HBIMU KapaHaamaMu. PacCMOTpHUTE BX 1101 MUKPOCKOTIOM.
OtBeTh Ha Bompoc: [Touemy kapanaam numiet mo oymare?
5. Hcnonw3ys pa3Hble HCTOYHUKU HH(POPMAITUH, POBEPHTE JOMA Balll OTBET HA BOIIPOC.
KanennapHo-remaTudeckoe mjiiaHupoBaHue
No Paszaensl U TEMBI 3aHATUI obopynosanue Hata
/i g ” NpoOBeAECHUS
= S 3aHATHSA
C s
-
1. BBenenune 1
11 Bgenenue 1 udpoas yueHnyeckas
nmabopaTopus
2. BuoJsiornyeckas jadoparopus u 1
npaBuJia padoThl B Heil.
2.1 Buonoruyeckas mabopaTtopus u 1 [udposas yuenndeckas nadoparopus
mpaBwiia paboTHl B HEH.
3. OCHOBBI MUKPOCKONIPOBAHUSI 2
3.1 YBenuuuTenabHble IPUOOPHI 1 | Mukpockon
3.2 YBenuuurenbHble IpUOOpPbI 1 | Mukpockon
4 B Mupe HeBUAMMOK 8
4.1 MHoroo6pasune 6akrepun. 2 MuKpOCKOII, TaOJIUIBI TIO
baktepuonorus 300JI0TUH
4.2 MoJ109HO-KHCITbIE OKTEPUH 2 | MEKpOCKOII, TaGJIHIIBI IO 300J0THH
4.3 Kiry6enpkoBbIe OakTepru 2 MUuKpOCKOTI, TaOJIUIIHI TIO 300JI0THH
4.4 BakTepuu 3yOHOTO HajgeTa 2 MuKpOoCKOTI, TAOIUIIBI TIO 300JI0THH
5 B napcrBe pacrenuit 14
5.1 CrpoeHue pacTeHui 2 I'epbapuu pacTeHHA, MUKPOCKOTIBI
5.2 MHoroo0pasue pacTeHui 2 I'epOapun pacTeHU, MUKPOCKOIIBI
5.3 KopHeBble BOJIOCKH pacTeHU 2 I'epbapun pacteHuil, MUKPOCKOITBI
5.4 Tkanu cTe611s1 10X MUKPOCKOIIOM 2 I'epOapuu pacTeHUA, MUKPOCKOTIBI
55 XB0s1 10 MUKPOCKOIIOM 2 I'epOapuu pacTeHUHA, MUKPOCKOTIBI
5.6 3aor 310pOBOTO yposKast 2 I'epbapuu pacTeHHi, MUKPOCKOTIBI
5.7 Bcx0kecTh CeMsIH, YCIOBHS 2 I'epOapuu pacteHuil, MUKPOCKOIIBI
npopacTaHus
5] B napcrBe rputoB 8
6.1 3aHNMaTebHass MUKOJIOTUsI 2 Ludposas yueHuueckas 1adopaTopusi
6.2 Meuoroo6pasue rpudoB 2 [udposas yuenndeckas nadoparopus
6.3 I'pubHEBIE 3a001eBaHIS 2 Iudposas yyenndeckas 1adoparopus
6.4 I'pubHEBIE 3a001eBaHIS 2 Hudposas yueHudeckas 1adbopaTopust
7 7KuBoTHBIE IO MUKPOCKOIIOM 20
71 Oco00EeHHOCTH )KUBOTHOM KJIETKH 2 TaGIHIEI 110 300JI0THH,
MUKpPOTpenaparsl M0 300JI0THH,
MHUKPOCKOII
7.2 Oc00EHHOCTH KUBOTHOM KIIETKH 2 Ta0uLBI 110 300JI0THH,




MHKpPOIpEnaparsl 0 300JI0THH,
MHUKPOCKOII

73 CucreMaTHKa JKHBOTHBIX 2 TaOuLBI 10 300JI0THH,
MUKPOIpPENapaTsl 10 300JI0THUH,
MHUKPOCKOII

7.4 N3ydeHne cyxoro kopma Juist 2 TaGuuie! 1o 300510THH,

pBIO MUKPOIPENapaThl 0 300JI0THH,

MHUKPOCKOITI

75 3aHUMaTeNbHAs UXTHOIOTUS 3 TaGmuIEI 10 300JI0THH,
MUKPOIpEenapaTsl 10 300JI0THUH,
MHKPOCKOIT

7.6 2KabphbI pbIO 101 MEKPOCKOTIOM 2 TaOuLBI 10 300JI0THH,
MUKPOIpEenapaTsl 10 300JI0THUH,
MHUKPOCKOII

7.7 3aHuMaTebHASI OPHUTOJIOTUS 3 TaOauLpBI 10 3000THH,
MHUKPOIIPENapaTsl 10 300JI0THUH,
MHUKPOCKOII

7.8 [ITHIBI-OTIIMYHBIE CTPOUTENH 2 TaGmuIE! 10 300JI0THH,
MHUKPOIpEenapaTsl 1O 300JI0TUH,
MHUKPOCKOIT

79 3Bepu HallKX JIECOB 2 TaOuIBI 10 300JI0THH,
MUKPOIpENapaTsl 10 300JI0TUH,
MHUKPOCKOIT

8 YenoBek moa MUKPOCKONOM 8

8.1 OpraHsl ¥ CHCTEMBI OPTaHOB 1 TaOauipl IO aHATOMHUMU,

YyesIoBeKa MHUKPOIpenapaThl, MUKPOCKOI

8.2 KocTtras TkaHb TI0]T MUKPOCKOTIOM 1 Tabauip! IO aHATOMHUH,
MHKPOITPEnapaThl, MUKPOCKOIT

8.3 MBIIIIIBI TTOT MEKPOCKOTIOM 2 TaOauLpl IO aHATOMMH,
MHUKPOIpenapaThl, MUKPOCKOI

8.4 HepBHast TkaHb 101 MUKPOCKOTIOM 2 TaOmuIe! 0 AHATOMMH,
MHKPOITPEnapaThl, MUKPOCKOIT

8.5 KpoBb 1 KpoBEHOCHAs cCUCTEMA 2 TaOxuip! Mo aHaTOMMH,
MUKpOIpenapaThl, MUKPOCKOI

8.6 [TokpoBsI Tena yenoBeka 1 TaOmuIel 0 AHATOMMH,
MHKpOTIpenaparbl, MUKPOCKOIT

9. IIyremecrsne B MUKpOMHUP 3

9.1 [TyTemecTBrE B MEKPOMUD 1 MHUKPOIpenapaThl, MUKPOCKOI

9.2 [yTemecTBrE B MEKPOMUD 2 MHUKPOIpenapaThl, MUKPOCKOI

10. Hrorosoe 3ansTie 1 MUKpOIpenapaTbl, MUKPOCKOTI
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