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MNOACHUTEJIbHAA 3ATTNCKA

[aHHaa nporpaMMa  eCTeCTBEHHOHay4HOM  HanpaB/IeHHOCTW  paccyMTaHa  Ha
obyuatoLLmxcs 5-7 KnaccoB Ha 1 rof 06yyeHus B 06beMe 72 yaca. MNpoaomkKnTensHOCTb 3aHATUS
— 2 aKaZieMU4YecKunx yaca B Hefento. HanonHaemMocTb y4ebHOro obbeuHeHns — He 6onee 20
YesIoBeK.

AKTYanbHOCTb pa3paboTKM AaHHON MporpaMMbl CBsi3aHa C TEM. YTO OHa CYLLEeCTBEHHO
[ONONHSAET 06bEM LUKONBbHOW nporpaMmbl. Kpome TeopeTUyecKoro Kypca npefycmarpuBaeTcs
3HaYMTeNbHOE KOJIMYECTBO MPaKTUYECKMX paboT, rnaBHas Lie/b KOTOPbIX — COBEPLLEHCTBOBaHME
HaBbIKOB  MO/Ib30BaHWA  MWKPOCKOMWUYECKOW  TEXHWKOW,  YMEHUS  aHanM3upoBaThb
MUKPOCKOMMYecKMe npenapatbl, pabotatb € repbapHbIM M KONEKLMOHHBIM MaTeprasnioMm,
onpeaenuTensMu, BbIMOMHATbL NPaKTUYECKMe 3aflaHus, pellaTb camble pasHoobpasHble 3ajayun
€CTECTBEHHOHAY4YHOr 0 Hanpas/ieHUs.

Llenbto  faHHO nporpammbl SiBASETCA YraybneHue, pacluMpeHve U cuctemartusaums
3HaHWIA oOyuvatowmMxcsa, pasBUTME Y HUX OMOMOMMYECKOro MbIWEHUS W MHTepeca K
CaMOCTOATE/IbHOMY M3YUYeHU0 61MONOTMYECKNX HayK, NOATOTOBKA K y4acTUO B OiMMMNMagax no
OM0oN0rMmn 1 3KONOTUN.

3ajaun:

O6pasoBaTe/bHble:

- yrny6neHne n pacluMpeHue 3HaHWiA 00y4aroLMxcsa No ChedyrolmMM pasaenam:
60TaHMKa, PU3N0N0rNa PacTeEHNIA, 300/10TUS;

- 0BflaieHne ymeHusaMK paboTaTb C 6UOMOrMYECKUMM NPUBopamu, UHCTPYMEHTaMMU,
CrnpaBOYHUKaMU;

- NpoBOAMTb HabnoAeHus 3a  6UMONMOrMYeCKMMU  OO6bEKTaMW U COCTOSHUEM
CO6CTBEHHOIO OpraHun3ma, 61MonorMyeckne IKCNEPUMEHTbI;

- U3yYeHMWe Ponv PacTEHUIA N XXMBOTHBIX B MaclUTabe niaHeTbl U XKU3HW YeN0BeKa;

- pas3BuUTMe MHTepeca K OMONOrMM, CrnocobCTBOBaHME BLIGOPY Yydyalmmucs nyTei
[aNbHENLLEro NPOA0/IHKEHNA B1UOMOTMYECKOr0 UM eCTECTBEHHOHAYYHOI0 06pa3oBaHus.

BocnutaTenbHble:

- BOCNUTaHWe 6epeXXHOro OTHOLLEHMS K OKPY>KatoLLEMY MUPY NPUPOABI.

PasBuBatoLuyme:

- CTaHOBJIEHVE KaK Lie/IOCTHOM NIMYHOCTU, HAXOAALLENCA B FaApMOHUM C OKPY)XKatoLm
MWPOM, CNOCOGHOW K BONEBLIM AEVCTBUAM 15 PeLleHns 61M010ro-3K0N0rMyeckmx npobnem;

- pasBuTWe NO3HABATE/IbHOrO MHTEPECca K OKpYXXatoLLeMy MUpY;

- pasBuTWe aHaIMTUYECKOro cKfaja yma, yMeHus HabntogaTb, CpaBHWBaTb, Aenatb
BbIBO/bI, 06006LLAaTb MONYUYEHHbIE 3HAHUS.

YuebHble 3aHATMS NPOBOAATCA B POpMe NleKUMiA, 6eces, 1abopaToOpPHbIX U NPaKTUYECKNX
paboT, IKCKYPCUIA, YTO NO3BO/IAET 3aKPEMUTL MOJTYHYEHHbIE TEOPETUYECKME 3HAHWUSA Ha MPaKTUKE.
YpoBeHb 3HaHWUIA (MPOMEXYTOYHas W MTOroBas aTTecTauus) OnpeaensieTcs € MOMOLLbHO
pa3HO06pasHbIX UIPOBbIX 3afaHWin: KPOCCBOPLOB, BUKTOPUH, OPeiiH-pUHTOB.

MPOIMMHO3NPYEMbBIE PE3Y/JIbTATDI:

Mo oKoHYaHWW Kypca 0byyatoLimecs JO/MKHbI 3HATb:

1. CTpoeHue KNeTKWN PacTEHNIA, XXMBOTHbIX, FPUOOB 1 GaKTepuiA, YepTbl UX Pa3NNUNs 1
cxoacTBa. CTpoeHMe TKaHel pacTeHWI U XKMBOTHBIX;

2. CTpoeHue BeretaTVBHbIX W FEHEpPaTUBHbIX OPraHOB PAaCcTEHWs, WX aHaTOMUIIO,
MoponorMio 1 PU3NONOTAKD;  aHaTOMWUIO, MOPGONIOTUIO U (PU3NONOTUID  XKUBOTHBIX,
OCOGEHHOCTN CTPOEHMSt U (PYHKLMOHMPOBAHUA OCHOBHbIX CUCTEM OpPraHOB B CpPaBHUTE/IbHOM
nnaHe;




3. OCHOBHble XW3HEHHbIe (hOPMbI pacTEHWIA; CUCTEMATUKY pacTUTE/NbHbIX OPraHM3MOB,
0CO6EHHOCTU U YKN3HEHHbIE LIMK/bl OCHOBHBIX FPYMM PacTEHWIA.

4. CucTemMaTuky XXMBOTHBIX, OCOBEHHOCTWN CTPOEHMS U Pa3MHOXEHWs NpeAcTaBUTeNeN
pasHbIX KNacCoB U CEMENCTB; COAepXKaHne, KOpMeHue, pasBefeHne JOMALLHNX XXUBOTHBIX;

5. 3abonesaHus, Bbl3blBaeMble 60/1€3HETBOPHLIMU GaKTePUAMU 1 NapasuTamu, npasunnia
NX MPOUNAKTUKM U Mepbl 60pbObI C HUMK; AL0BUTbLIE TPUOBI U pacTeHNs Kpbima;

6. Ponb pacTeHwid, rpm6oB, 6aKTepuii N XMBOTHbLIX B MPUPOAE U XXU3HW YeNOBeKa;
nprucnocob1eHHOCTb OPraHM3MOB K Cpefie 06UTaHus;

7. OCHOBHble 3aKOHbI 06 OXpaHe NpeAcTaBuTeNell PacTUTENBHOTO U XXMBOTHOIO MUPA,
a TaKXe BUfbl, 3aHeceHHble B KpacHy0 KHUTY;

Mo OKOHYaHWW Kypca, 06y4aroLmnecs JoMKHbI YMETb:

1. Wcnonb3oBaTb 60TaHUYECKNE M 300/10MMHECKNE TEPMUHBI;

2. PaboTtaTb C MMKPOCKOMWYECKON TEXHWKOW; [enaTb BPEMEHHble MUKpOMNpenaparbl;
paboTaTh C NOCTOAHHLIMU MUKPOMNpenapaTamu;

3.  CraBuTb 6GMONOrNYeCKMe 3KCMEPUMEHTbI, OMUCbLIBATL U OOBACHATL pPe3y/bTaThbl
OnbITOB;

4. T1poBOAUTL CAMOCTOSTE/NbHBI NOUCK 6UOMI0rMYecKor NHhopMaLmu;

5. PaboTtaTb C Tabnmuamm n cxemamu,

6. [lponaraHgmpoBaTb 0OLLEYE/IOBEYECKME LEHHOCTW, TyMaHHOe OTHOLUEHMe K
npupoge.

[aHHaa nporpaMma MOXeT 6bITb afanTupoBaHa A5 yuyalmxcs ¢ OB3 (C HapyLueHueMm
3peHus, cnyxa, peum 1 ONnopHO-ABUraTe/ibHOro annapara).

YYEBHO-TEMATUNYECKWE MNJ1AHbI

KonnyecTtBo yacoB

Ne
n/n Hassanue pasfiena v Tembl Bcero Teopusa MNpakTuKa
1 BeefeHue 4 3 1
5 Tema 1. boTaHKUKa - HayKa 0 8 5 3
pacTeHusX.
3  Tewma 2. PazHoO6pa3ue pacTeHuiA. 12 6 6
4 Tema 3. Llapcteo Mpubel. LlapcTtso 6 5 4
BakTepun.
5 Tema 4. ®U3K10N0rNA PacTeHWiA. 10 4 6
5 Tema 5. 3001011 - Hayka o o4 12 12
YXUBOTHbIX.
7 JlabopaTOpHbIA NPaKTUKYM 8 2 6
Bcero 72 34 38

COLAEP>XAHWE NMPOIMPAMMDbI
BBEOAEHUME
(4 vaca: 3 4. - TeopusA, 14.- NpaKTUKa)
3HaKOMCTBO C yYallyMm1CA, 03HaKOMJIEHWE MX C LeHTPOM, MjaHOM paboTsl, y4ebHbIMM

o6bekTamu, npasunamun Tb un Mb.
WcTopus 6ruonornm kak Hayku. OCHOBHble Hamnpas/ieHWs. 3HavyeHre HayKu 6uonorumn B

XXM3HU YenoBeka. MpoucxoxaeHne xmsHu Ha 3emne. MogpasfeneHne NpUpoAbl Ha XKMBOE W

HEXMBOE. [paHNLbl XKU3HW.
WcTopurs co3gaHns MUKPOCKoMNa. 3HaKOMCTBO C 1abopaTopHON (XUMMYECKOIA) MoCy 0N,

CTpOeHMEM MUKpPOCKOIa.



JlabopatopHaa pabota Ne 1. CTpoeHue MuKpockona. PaboTta c¢ (hmKcupoBaHHbIMU
npenapaTamu.

TEMA 1. BOTAHUKA - HAYKA O PACTEHUNAX
(8 wacoB: 5 u.- Teopus, 3 4. - NpaKTMKa)

Teopus. Victopus 60TaHMKM Kak Hayku. O6Lias XapakTepucTUKa LapcTBa pacTeHMWiA.
Wepapxunueckoe cTpoeHne uapctBa PacteHns. OC06eHHOCTU pacTUTE/IbHOrO OpraHu3ma.
3HaueHwue pacTeHuUiA B NPUPOAE W B XXN3HM YeroBeka.

CTpoeHue KneTkn. CTpoeHne opraHongos v opraHensi. CTpoeHne KNeTo4yHom meMopaHbl
N KNETOYHON CTeHKW. KneTouHoe A4po. MpokKapuoTbl M 3yKapuoTbl. ABMEHUA niasMonmsa u
flennasmosnmsa.

MoHATME 0 TKaHAX. TUMbI PACTUTENbHbLIX TKaHel, UX yHKUMK. MepucTembl. MOKPOBHbIE
TKaHW: anuaepma, nepugepMa, Kopka. MexaHunyecKme TKaHW: KOJNEHXWUMA, CK/IepeHXuma,
cknepenfbl. [poBoAdlive TKaHW: Kcunema, (ioama. X/opeHXyMMa. 3anacarolime TKaHW.
A3peHxuma. BblgenutenbHble TKaHW.

MoHATWe BereTaTMBHOro opraHa. OCHOBHble BereTaTuMBHblE OpraHbl: KOpeHb, CTebesb,
noyka, fMcT. TIoHATUE O KOpPHE, Kraccu(mKaums KOpHeid U KOpHeBbIX cuctem. CTpoeHve u
BULON3MEHEHUNS KOPHS.

Ctebenib - Kak 0CeBOW opraH pacteHus. CTpoeHMe U BbINOMHAEMblE (YHKUMA. Tunbl
HapacTaHusi U BeTB/EHUA noberos. PopMbl MOMEPEYHOro ceyeHus cTebns. BugounsmeHeHuwe
cTebns: noaseMHble (KOPHEBMLLA, KYyOHW, NlYKOBUUbI); Haa3eMHble (YCbl, COYHble nobern y
CTe6/1eBbIX CYKKY/IEHTOB, KOMTKOUKN, (UNNOKNAANN, YCUKN).

Knaccugukayms noyek no CTPOEHWIO, pacrofiokeHuto Ha nobere. CTpoeHue nucTa.
Tunbl NACTOBOM NNACTUHKWU. TOHATME O CcTONGYaTOM M ry6yaToil TKaHW. PYHKLMKM NUCTA.
YCTbuua v nx yHKUMU. BugonsmeHeHve ucTa.

CTtpoeHve TunNuyHOro upetka. CTpoeHWe OKOMOUBETHMKA. CUMMETpUs BeHYMKa:
aKTVUHOMOP(HbIE, 3MrOMOP(HbIE, aCCUMETPUYHBIE LBETKN. AHAPOLENR. MMHeLen (anoKapnHbIi,
LIeHOKaprnHbI). PopMmy/bl  LBETKOB. [uarpaMmbl LBETKOB. [BYAOMHble U OAHOLOMHbIE
pacTeHus.

OnblnieHWe  pacTeHWA M ero  pasHoBugHocTW.  OnnofoTBopeHve.  [BOiHOe
onnogotsopeHne. CTpoeHve nfofga. Tunbl MNAOLOB MO  CTPOEHUHO  OKOMIOMIOAHMKA.
Knaccuiurkaums niogos no tuny ruHeues. CTpoeHne cemeHu. TuMbl pacnpoCcTpaHeHns CeMsH.

Nab6opatopHasa paboTta Ne 2. Mi3yyeHne CTPOEHUS PacTUTEIbHOM KNETKMU KOXMLbI /TyKa
(TpaseckaHUMM) NoL MUKPOCKOMOM. ABMEHNSA Nna3Monm3a U aensiasmonmsa.

Nab6opatopHasa pa6oTta No 3. V3yyeHMe CTPOEHUS KOPHSA. TUMbl KOPHEBBLIX CUCTEM.
BuaonaMeHeHne KOpHeil.

JNabopaTtopHas pa6oTta Ne 4. Mopdonorus n aHatomus cTebns.

Na6opaTtopHas pa6oTta Ne 5. Mopdonorus n aHaToMusi NOYeK U NACTa.

Nab6opatopHasa pa6boTta Ne 6. V3yyeHne reHepaTMBHLIX OPraHOB NMOKPbITOCEMEHHbIX.

MofBeseHNe UTOrOB: PeLLeHNe TECTOBbIX 3aaHni, KpOCCBOPLOB.

TEMA 2. PASBHOOEPA3VE PACTEHWIN
(12 4.: 6 4.- TeopUs, 6 Y.- NPaKTUKA)

Teopus. Knaccudurkauma pacteHnid. buHapHas HoMeHKaTypa. PasHoo6pasune pacTeHui
pasHbIX KNMMaTUYECKMX YCNOBUIA.

OpfHokneTouHble Bogopocnn. OTaensl CuHe-3eneHble BOAOPOCN; 3e/eHble BOLOPOCN;
[natomosble Bogopocnu; bypble Bogopocnu; KpacHble Bogopocnn. Obuias XapakTepucTuka,
CUCTEMaTUKa, 3Ha4YeHVe B MPUPOAE U AJ1 YesloBeKa.

OCO6EHHOCTM CTPOEHMS, PasMHOXEHMe, CUCTeMaTHKa, 3HadeHne. Knaccbl: MNeyeHoYHble
MXW, JlnctocTebenbHble MxU. MNopagkun 3eneHble Mxu, CharHoBble MXU.

OCOGEHHOCTW CTPOEHUSA MNayHOB, Pa3MHOXEHWe, CUCTEMATUKA, Po/b B MPUPOAe U B
YKN3HW YenoBeka.



OCOGEHHOCTM CTPOEHMS XBOLLEW, Pa3MHOXEHWE, CUCTEMATMKA, 3HAUYEHME.

OCO6GEHHOCTM CTPOEHMSI ManopOTHUKOBUAHBIX PacTeHW, pasMHOXeHMe, CUCTeMaTHKa,
3HayeHue. ManopoTHUKOBUAHbIE KpbiMa.

CTpoeHve, pasMHOXeHWe, 3KOMOrna, CUCTeMaTuKa, 3HauyeHue B MpUpode, U B XXU3HU
yenoBeka [onocemeHHbIX. Knaccbl CaroBHMKOBblE, [MHKroBble, XBOWHble, [HETOBbIE.
["onocemMeHHble Kpbima.

OObLlaa XapakTepucTMKa MOKPbITOCEMEHHBIX PacTeHUA. OTANYUTENIbHBIE  YepTbl
MOKpbITOCEMEHHbIX M ["0N0CEMEHHBIX pacTeHnid. Cuctematumka. MOKpbITOCEMEHHbIX. Knacchbl
OpfHofo/MbHbIE N BYA0NbHbIE, OTIMYUTENIbHBIE NPU3HAKW. Pefkme pacTeHus Kpbima.

MoaBeaeHme NTOroB. bpeiiH-puHr «boTaHrKa. PazHoobpasue pacTeHU».

JTabopaTtopHas paboTta Ne 7. M13yueHne pasHo06pasns BOAOPOC/EN.

JNabopaTopHasa pa6oTa Ne 8. N3yueHre CTPOEHUS U Pa3MHOXEHWS BbICLLIMX CMOPOBbIX
pacTeHuiA.

NabopaTopHas paboTa Ne 9. Mi3yyeHne ronoceMeHHbIX pacTeHWA.

NabopatopHas pa6ota Ne 10. W3yuyeHue nNpU3HAKOB pPa3HOOOpa3HbIX CEMECTB
MOKPbITOCEMEHHbIX PacTeHUI.

JTabopaTtopHas pabota Ne11. Pab6oTa c onpeaenuteneM pacteHuin Kpbima.

TEMA 3. UAPCTBO N'PUBbI. LAPCTBO BEAKTEPUI
(6 yacoB: 2 u.- Teopus, 4 4.- NPaKTUNKA)

Teopus. CTpoeHWe, pasMHOXeHWEe U 3Konorus. Cuctematmka. pubbl-canpouTtbl un
napasutbl. CbefobHble 1 A40BUTbIE TPUbbl. OXpaHsemble rpubbl Kpbima. Ponb rpubos B
NPUPOAE M B XXM3HW YesioBeka. JInlanHMKN. HakunHble, IMCTOBATLIE N KYCTUCTbIE NULIAAHNKN.
CTpoeHwue NLwaiH1KOB.

MoHsATHe 0 MuKpobuonornn. Oblas xapaktepuctuka. Popma 6akTepuid, CTPOEHME.
Tunbl ABWKEHWS, pa3MHOXeHWEe, MeTabonn3m. JKonorus 6aktepuid. 3HaveHve GakTepuil B
npupoje, CenbCKOM X03A1CTBe, MeAnLMHE, NPOMbILLIEHHOCTU. OnacHble 6akTepun. MNoHATHE O
CaHMUTapHON MUKPOBMONOrnm.

JTabopaTtopHas pa6bota Ne 12. N3yyeHne CTPOEHUSI U NPOLIECCOB YKM3HEAEATENIbHOCTY
rpv6oB Y NNLLIANHNKOB.

JTabopaTtopHas paboTta Ne 13. N3yuyeHne pazHoob6pa3uns 6akTepuia.

TEMA 4. OCHOBbI ®31N0OJTOT NN PACTEHNN
(10 yacosB: 4 4.- Teopms, 6 Y.- MPaKTUKA)

Teopus. Tunbl NUTaHWS pacTeHUiA (MUHepasibHOe, OpraHnYeckoe, BOAHOE, BO3AYLUHOe,
PacTeHUA-XULLHUKWA,  pacTeHua-napasvtbl).  Ponb  pasiMyHbIX  MWUKPO3/IEMEHTOB B
XN3HEAeATeIbHOCTU PacTUTENIbHBIX OpraHn3mMoB, YA06peHus. Mpr3HaKN HEXBATKM HEKOTOPbIX
31eMeHTOB NTaHnsA. KopeHb - Kak OCHOBHOI opraH MoroLweHns Boab! Y MOHOB.

MMoHATME O (hoTocKMHTe3e. JINCT - Kak opraH (POTocuMHTe3a. Xaopopunn u ppyrve
MUrMeHTbI ncTa. Posib (DOTOCUHTE3A Ha MIaHeTe.

MoHATUE O AbIXaHWW pacTeHWi. TpaHcnvpauus. 3HavyeHue [AbIXaHus U TpaHcnupaumm
[N pacTeHWUiA. JINCT - KaK OCHOBHOI OpraH TpaHcnupaumm.

Tunbl pasMHOXeHUA. 3HauYeHWe pasHbIX BULOB PasMHOXEHUA ONS XU3HeLeATeNlbHOCTH
pacTeHWiA. PasMHOXeHMe NUCTOBbIMK U CTEONEBbIMM YepeHKamu, KOPHEBbLIMU OTMPbICKaMU,
BbIBOAKOBbIMY MOYKaMK, NIyKOBULAMU, KITyOHAMM, ycaMu. BbipaluBaHme pacTeHuit in vitro.

MMoHATUE O ABVKEHWUMN pacTeHWi. Tponu3Mbl. HACTUM U TaKCUCbl. POTOMEPUOAN3M.

MoaBeaeHve NTOroB. bpenH-pUHr «PU3nMoN0rns pacTeHNn»

JabopatopHasa pa6ota Ne 14. 3an0XeHUs OrbiTa NO BbIpalLMBaHNIO CEMSH MLIEHWLbI
Ha pasHbiXx cybcTpaTax (BOAHON KynbType, MO4YBe, AUCTUANMPOBaHHOM BoAe). OnbIT
«OKpallnBaHue LBeTKax.

NabopaTopHaa pa6ota Nel5. MopggefeHwe wutoroB onbita J1. P. Ne 14. 3anoxeHue
onbiTa «0bpa3oBaHmNe Kpaxmasa B IMCTbAX PACTEHNIA».



JNabopaTtopHaa pa6ota Nel6. PesynbTatbl onbita J1. P. Ne 15. OnbIT «MoryT nu
pacTeHua AblwaTb?» 3anoXeHue onbita J1.P. Ne 17,

JlabopatopHas pabota Ne 17. Pa3MHOXEHME pPacTEHUI BeretaTMBHbIM CMOCOOOM.
3anoxeHue onbita J1. P. Nel8.

JTabopatopHas pa6ota Ne 18. M3yuyeHune (HOTOTAKCUYECKMX [ABMXKEHMIA Pa3INYHbIX
pacTeHui. Pe3ynbTaTbl OMbITa.

TEMA 5. 300/10I"'MA - HAYKA O XKXBOTHbIX
(24 yacoB: 12 u. - Teopus, 12 4. - npaKkTMKa)

Teopus. Vctopusi 300M10rMM Kak Hayku. LLapCcTBO >KMBOTHble. YepTbl CXOACTBA M
pasNuMst XMBOTHLIX W pacTeHWi. CucTemaTuka. 3HauyeHue 300/10TUN B XKU3HWN Ye/oBeEKa.
IMoHATUE O TEMIOKPOBHBIX U XONOAHOKPOBHbIX XMBOTHbIX. PaboTa ¢ TeCTOBbIMM 3aaHNAMM.

CX0ACTBO M pa3Munsa PacTUTENIbHOW WM XXMBOTHON KNeTKW. CTPOeHWe OpraHoMzoB.
CTpoeHue KneTovHom MemopaHbl. MOHATME FNMKOKaMNKCa.

O6uan xapakTepucTmka TkaHein. CTpoeHne 1 yHKLUMM pa3HbIX TUNOB TKaHel. MoHsTne
06 opraHe 1 cucTeMax opraHoB, UX Knaccumkaums n QyHKUUN.

ObLwas xapakTepucTKa npocTenwmnx. OCOBEHHOCTMN XMU3HEAEATeNbHOCTN. 3HaYeHne B
NPUPOAE M XKU3HN YeNoBeKa.

ObLwas xapakTepucTMKa MHOTOK/IETOUYHBIX XXMBOTHbIX. [MOHSATVE O MO3BOHOYHBLIX W
6eCno3BOHOYHbIX XMBOTHbIX. Tun My6kn. Tun KuwieyHononocTtHble. OCO6GEHHOCTU CTPOEHNS U
YXU3HeAesATeNlbHOCTKU. Po/b B NpMpoe.

O6uwas xapakTepucTMka MNOCKMX 4epsel. Cuctematmka. OCOBGEHHOCTU CTPOEHUS U
XU3HedesATeNbHOCTU. Ponb B npupoge W B XXM3HWM  4enoBeka. [laToreHes. Mepsl
npeaynpexmaeHns ot  3apaxeHusi. Lnknbl pa3sutua. TlOHATME O MNPOMEXYTOYHOM U
OKOHYaTe/IbHOM XO035IHE.

O6uwan xapakTepucTMKa KpYribiX W KOMbYaTbIX 4depBeil. OCOOGEHHOCTM CTPOEHUS U
XuU3HepedaTeNbHOCTU. Ponb B npupode M B XKM3HM 4YenoBeka. Cuctematuka Mepbl
npeaynpexmaeHns oT 3apaxeHus. O6was Xapaktepuctuka. Cucrtematnka. OCOBEHHOCTU
CTPOEHMS N XKN3HeAeATeIbHOCTU. AHATOMUS JOXKAEBOI0 YepBs.

Obuwas xapaktepucTuka Tuna  YneHuctoHorme. OCOBEHHOCTW  CTPOEHUS U
XusHegeATenbHocTn. Cuctematvka: Knacc Pakoob6pasHble, Knacc [laykoobpasHble, Knacc
Hacekomble. Posib B MPUPOAE U XKN3HU YesloBeKa.

O6uian xapaktepucTuka tuna Monntocku. Cuctematuka: bproxoHorue, [1BycTBopyaTble,
"onoBoHorve. OCO6eHHOCTI CTPOEHUSA W XKU3HELEeATeNIbHOCTU. Ponb B Npupoje.

Obwaa xapaKTepmcTuKa TUna rnokoxme. OCo6eHHOCTH CTPOEHMA U
XU3HeJeATeIbHOCTU. Posib B Npupoge.
O6Lan xapaktepmcTnka Tuna Xopgosble. Cuctemartmka: Knacc Pbi6bl, Knacc

3eMHOBO/HbIe, Knacc MNMpecMblikatoLmecs, knacc Mruubl, knacc MnekonuTatowme. OcobeHHOCTH
CTPOEHUSA N XN3HeLeATe/IbHOCTU NlaHLETHUKA, Cpefa ero 0omtaHus. Pob XOPA0BbIX XUBOTHbIX
B Npupose.

Knacc XpsweBble pblbbl, Knacc KoCTHble pblbbl. OCOGEHHOCTU CTPOEHUS U
XN3HeaeATelbHOCTU. Ponb B Npupoje, X039MCTBEHHOe 3HayeHue. VICKYCCTBeHHOe pas3BefeHue
pbl6. AKBapUyM - KaK UCKYCCTBEHHas 3KOCUCTeMa. PeaKue 1 fpeBHNE BUAbI.

OOblaa xapakTepucTMka Knacca 3eMHOBOAHble. OCO6eHHOCTH CTPOEHMA U
XU3HeaeaTeNbHOCTU. Ponb B npupoge. Peakue n ApeBHUe BUAbl. 3eMHOBOAHbIE KpbIMa.

Obwaa xapaktepuctMka knacca [pecMmblkatowmecs. OCOGEHHOCTU CTPOEHUA W
XW3HeLeATeNnbHOCTU. Posb B Npupoge. Pefikve n fpeBHue BUAbl. Npecmbikatowmecs KpbiMa.

O6Lwas xapakrepuctmka knacca Mruybl. OCOGEHHOCTM CTPOEHUS U XKU3HELEATENIbHOCTH.
OCO6EHHOCTM pasMHOXeHUA 1 (hopMUpoBaHUA AliLa. Ce30HHbIE ABMNEHUA B XXU3HW NTUL,. Po/b B
NPUPOAE U B XN3HEAeATeNbHOCTY YenoBeka. VICKyccTBeHHOe pa3BegeHue ntul. MNTuueBoaCcTBo.
Pepgkue Buabl Kpbima. MponcxoxaeHue ntuy,



Obwaa xapaktepuctmka Kknacca MnekonuTatowme. OCOGEHHOCTU CTPOEHUS U
XU3HEAeATeNbHOCTU. PasMHOXeHWe M 3a60Ta O MoTtoMcTBe. CUCTEMATUYECKOe MOM0XKeHMe
yenoseKa. Ponb B MPUPOAE U B XXN3HU YenoBeka. PegKne 1 oxpaHaemble BUabl Kpbima.

Cuctematmka MekonuTalowmx: oTpag Anueknagywme, otpsg Cymuatble, OTps4
HacekomosigHble, OTpsig Pykokpbiible, oTpsag lMpumatbl, OTpsg  3aliueobpasHble, OTPs4
IpbI3yHbl, oTpag  KutoobpasHble, OTpAg  XuUWHble, oTpag  JlacToHorue,  OTps4
HenapHOKOMbITHbIE, OTPsAA MapHOKONbITHbIE. MoHATUE 06 aTaBM3Max U pyaumeHTax. Teopus
aBonouun JapsuHa.

MoHsATHe 0 nopogax. Cenekums. XXMBOTHOBOACTBO. Ce/lbCKOX03ANCTBEHHbIE XXMBOTHbIE,
NCKYCCTBEHHOe pa3BefeHue. [poncxoxaeHre JoOMaLLHNX XXUBOTHBIX.

JTabopatopHas paboTta Ne 19. /i3yuyeHre CTPOEHUS KNETKM XXUBOTHbIX.

JTabopatopHas pa6ota Ne 20. V3yuyeHune CTPOEHUS M pa3HOOOpasus NPOCTEMLINX
XXUBOTHbIX.

JlabopatopHas pab6oTaNe21. M3yueHne 0COOEHHOCTEN KMNLLIEYHOMNONOCTHbIX
XXVBOTHbIX Ha NPUMeEpe ruapbl.

JNabopaTopHasa pa6ota Ne 22. N3yyeHne aHaTOMUK U MOPQONOrMN NIOCKKX, KPYT/bIX
N KOJTbYaTbIX YepBel.

NabopaTopHaa pabota Ne 23. CpaBHeHue npefcTaBuTeNeil KnaccoB PakoobpasHble,
Maykoobpa3sHble 1 Hacekomble.

JTabopaTtopHas paboTta Ne 24. V13yueHne npeactaBuTenein knacca Hacekomble.

NabopaTtopHaa pab6oTa Ne 25. W3yyeHne CTPOEHUS  Pa3IMYHbIX K1accoB Tuna
Monntocku.

JTabopaTtopHas paboTta Ne 26. 13yueHre BHELLIHErO Y BHYTPEHHETO CTPOEHUS Pbib.

JlabopatopHas pa6oTta Ne 27. WM3yuyeHMe BHELIHEro W BHYTPEHHErO CTPOEHMS
3eMHOBOAHbIX Ha MPUMEpe NATYLLKW.

NabopaTtopHaa pab6oTa Ne 28. WM3yyeHMe BHELIHEr0 W BHYTPEHHErO CTPOEHWS
MPECMbIKAKOLLMXCA.

JNabopaTopHasa paboTa Ne 29. N3yyeHre BHELLIHErO U BHYTPEHHEr0 CTPOEHUA NTUL,.

JTabopatopHas pa6ota Ne 30. M3yueHne npefcTaBUTENEN Pa3IMUHBIX CEMENCTB Knacca
MTrybl.

JTabopatopHasa pa6oTa Ne 31. /3yyeHne BHELUHErO WM BHYTPEHHEro CTPOeHMst Tena
M/IEKOMUTAIOLLMX.

NNABOPATOPHbIV MPAKTUKYM
(8 wacoB: 2 .- Teopus, 6 Y.- NpaKTNKa)
Mukpockonusa. M3yyeHne KNEeTOK pacTeHWid. MeToguKa npuroToBEHNS BPEMEHHbIX
MUKpONpenapaToB pa3/IM4yHbIX OpraHoB PacTeHWIA.
N3yyeHne MUKPOOMOTbI pPeKkn. IKCKypcus. BblpalumBaHue WHQY30puin 1 Lpyrux
MpoCTenWmMX Ha Pa3NYHbIX NUTATE/bHbIX CPeaax.
KpacHas kHura Pecriy6iimkn KpbiM. V3ydeHne peaKux XXMBOTHBIX Y PACTEHWIA.



KANEHOAPHO-TEMATUYECKOE NANAHNPOBAHNE

Ne lata Tema ypoka MpumeyaHue
n/n  nposeaeHUs

nnaH  gakT
BBegneHue (4 yaca)
1 BBOAHBI MHCTPYKTa>K, NEPBUYHbIA MHCTPYKTadK no Th.

3HAaKOMCTBO C y4alyMmUCsl, 03HaKOMEHUE UX C NIaHOM
paboTbl, y4e6HbIMU 06 BEKTAMM

2 WcTopums 6uonornm Kak Hayku. 3HaueHue HayKun 6uonorum
B XKM3HM YenoBeka. MponcxoxaeHne XnsHn Ha 3emse.

3 Wctopusa  cosgaHusi  MMKpPOCKOMa.  3HAKOMCTBO €
NnabopaTtopHON  (XMMWYECKOr)  MoCcyfoW, CTPOEHMEM
MMKpOCKOna.

4 JTabopatopHas paboTta Ne 1. CTpoeHMe MUKpOCKona.

Pa6oTa ¢ (hMKCMpPOBaHHbIMM NpernapaTamu.

Temal. BOTAHUVKA - HAYKA O PACTEHWNAX (8 uacos)
5 KcTopus 60TaHUKM Kak Hayku. O6LLaa XxapakTepucTmka

LlapcTBa pacTeHui

6 CtpoeHue KneTkn. CTpoeHne opraHonaoB 1 opraHensl.
[NoHATME O TKaHAX

7 NabopaTtopHaa pa6ota Ne 2. M3yyeHue CTPOeHUS
pacTUTENbHOWN KNEeTKM KOXMULbI NyKa (TpageckaHumm) nog
MWKPOCKOMOM. HABNeHUA NnasmMonun3a 1 AennasMonmsa.

8 Ctebenib - Kak OCEBOW opraH pacteHus. JlabopaTtopHas
paboTta Ne 3. /I3yyeHne CTPOeHMSt KOPHS. TWMbl KOPHEBBIX
cuctem. BugovameHeHne KOpHEi.

9 NabopaTopHaa pa6ota Ne 4. Mopdonorms 1 aHatomus
cTebns.

10 Mopgoniorms 1M aHaToOMusi  MOYeK WU JiucTa.
JTabopaTtopHas pabota Ne 5. Mopdonornsa n aHaTomus
noYyek 1 NnCTa.

11 M3yyeHne reHepaTUBHbLIX OpPraHoB MOKPbITOCEMEHHbIX.
JTabopaTopHasa pa6ota Ne 6. M3yyeHue reHepaTMBHbIX
OpraHoB MOKPbITOCEMEHHbIX.

12 OnblNieHVe pacTeHNIA 1 ero pa3HOBUAHOCTW.

OnnogoTteopeHue. MoaBeeHVe UTOFOB: PeLLieHe
TECTOBbIX 3a/laHNi1, KPOCCBOP/IOB
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Tema 2. PASHOOBPA3VE PACTEHUIA (A2 u4.)
Knaccudukalms pacTeHnii. BUHapHas HOMeHKNaTypa.

Bopgopocnu. JTabopaTopHas paboTa Ne 7. M3yueHne
pasHo06pasns BOLOPOC/EN.

Ocob6eHHOCTH CTpO€eHUA, pasMHOXXEHNE, CUCTEMATUKA,
3Ha4YyeHne MxXoB, NMNanopoTHUKOB, MN1ayHOB.

JTabopatopHasn paboTta Ne 8. N3yyeHune CTPOeHNs 1
Pa3MHOXEHWS BbICLLUMX CMOPOBbLIX PACTEHWIA.
[ManopoTHNKoBMAHbIE KpbiMa.

[ 010CeEMEHHbIE.

JTabopatopHasa pabota Ne 9. N3y4yeHne ronocemMeHHbIX
pacTeHWI.
" onocemeHHble KpbiMa.

OO6LLas xapaKTepucTmKa NoKpbITOCEMEHHbIX
pacTeHui. Peakume pacteHmst Kpbima.

JTabopatopHas paboTta Ne 10. N3y4yeHne Npn3HaKos
pa3Ho06pa3HbIX CEMECTB NOKPbITOCEMEHHbIX PACTEHUIA.
JTabopaTtopHas paboTta Ne 11. PaboTa ¢ onpeaenuTenem
pacTeHuin Kpbima.

MoaBeaeHme NTOroB. bpeitH-puHr «boTaHKKa.
Pa3Ho06pa3ne pacTeEHUIA».

Tema 3. ULAPCTBO IN'PVBEbI. LAPCTBO BAKTEPUW (6 4acos)

I"punbbI-canpoduTbl 1 NapasnTbl. CbeA00OHbIE N AA0BUTbIE
rpmobl. OxpaHsiemble rpnbbl Kpbiva.

NnwaiHnkn. HaknnHole, NNCTOBaTbIE U KYCTUCTbIE
NMWaiHNKN. CTpOeHUe NNLLIANHNKOB.

JTabopaTtopHas paboTta Ne 12. /13yuyeHne CTPOeHUs n
MPOLLECCOB XN3HeAEATeIbHOCTU rPU60B 1 NNLIAMHNKOB.
KoHdepeHuus:MoHsTHe 0 Mukpobuonornn. OnacHble

bakTepuu.

JTabopatopHas paboTta Ne 13. /3yyeHne pasHo06pasmns
GaKTepuia.

BukTopuHa «LlapcTtea bakTepuii n rpm6os»

Tema 4. OCHOBbI dU3NO/TOI N PACTEHINWN
(10 yacos)

Tunbl NUTaHUS PacTeHWii (MUHepasbHOe, OpraHNYEeCKOe,
BOAHOE, BO3/YLLUHOE, PACTEHUSA-XULLIHWKW, PACTEHUS-
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napasuTbl).

Nab6opatopHasa pa6ota Ne 14. 3anoxeHus onbita Mo
BblpalLMBaHNIO CEMSIH MLIEHMLbl Ha pasHbIX cybcTpaTax
(BOAHON KynbType, Mo4yBe, AUCTUNIMPOBAHHON BOfE).
OnbIT «OKpaLLMBaHMe LBETKa».

MMoHATME O (POTOCUHTE3e U  [bIXaHWM  PaCTEeHWA.
JTabopaTtopHas pa6oTta Ne 15. MoaBeaeHne MTOroB OMbITa
J1. P. Ne 14. 3anoxeHue onbiTa «06pa3oBaHMe KpaxMana B
NNCTBAX PacTEHNIA».

JTabopaTtopHas paboTta Ne 16. PesynbTaThl onbiTa J1. P. No
15. OnbIT «MoryT nn pacteHus Abllatb?» 3an0XeHune
onbiTa J1.P. Ne 17.

Tunbl pasMHOXEHUS.

NabopaTopHasa pa6ota No 17. PasMHOXeHWe pacTeHWi
BereTaTMBHbIM CNOCO60M. 3a0XKeHve onbiTa J1. P. Nel18.
MoHATME O ABVXXEHWM pacTeHWid. Tporu3mbl, HacTUM W
Takcucbl. PoTOMEPUOAN3M.

NabopaTtopHas paboTta Ne 18. N3yueHne
(POTOTAKCUYECKMX  [ABVMDKEHWA  Pa3/INUHbIX  PaCTEHMWIA.
Pe3synbTaThbl OnbITA.

BblpalymsaHve pacTeHuid in vitro.

lNogBeneHve  UTOrOB. BpelH-puHr  «Pursnonorus
pacTeHNiA»
Tema 5. 300J10I MNA - HAYKA O XKUBOTHbIX
(24 yaca)

cTopurs 300M10rMK Kak HayKu. LIapcTBO XXMBOTHbIe
CXOACTBO M Pa3ninumsa pacTUTENbHON 1 XXMBOTHOM KNETKW.

JabopatopHas pa6ota Ne 19. K3yyeHue CTpPOeHUS
K/IETKMN YXMBOTHbIX.
O6wan xapaKTepuCcTnKa TKaHe

MpocTeiilne.O6LIas XapaKTePUCTKA MHOFOKNETOYHbIX
YKMBOTHbIX. MOHSATME 0 MO3BOHOUHbIX U GECMO3BOHOYHBIX
YXMBOTHBIX.

JTabopatopHas pa6ota Ne 20. V3yuyeHue CTPOEHUS K
pasHo06pasns NPOCTEMLLIMX XKUBOTHBIX.
Tun KnweyHononocTHbIe.

JTabopatopHas pabota Ne 21. 3yuyeHne 0COBGEHHOCTEN
KMLLEYHOMNOMOCTHbIX XXMBOTHbIX Ha MPUMEPE rmapsbl.
O6wan xapaKTepUCTUKa NNOCKUX,KPYT/bIX U KONbYaTbIX

yepBen.
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Na6opaTtopHasa pa6ota Ne 22. M3yyeHue aHaTOMUK W
MOPOSIOrM NNOCKMX, KPYT/bIX U KONbYaTbIX YePBEN.
OO6Luas xapakTepucTuka Tuna YneHncToHorne
Cuctematuka: Knacc PakoobpasHble, Kacc

MaykoobpasHble, Knacc Hacekomble.

Na6opaTtopHas paboTa Ne 23. CpaBHeHune
npegcTaBuTeneit Knaccos PakoobpasHble, MaykoobpasHble
n Hacekomble.

JTabopaTtopHas paboTta Ne 24. M3yuyeHne npeacTaBuTeNei
Knacca Hacekomble.

O6wan xapakTepucTuka tuna Monntocku. CuctemaTtmka:

BproxoHorue, [ipycteopuartble. [ 0/10BOHOrne

JNabopatopHas pa6ota Ne 25. K3yyeHue CTPOEHUS
pa3NMyHbIX Knaccos Tnna MonnocKu.

O6bLuas xapakTepuctuka Tuna Xopgosble. Cuctemaruka:
Knacc PbIbbl, knacc 3eMHOBOAHbIe, Kacc
MpecmbiKatoLLmecs, Knacc Mruupl, Knacc
MnekonuTaroLLue.

Knacc XpsuweBble pblbbl, Knacc KOCTHble pbIObl..
AKBapuUyM - Kak WCKYCCTBEHHas 3kocuctema. Pegkue u
[lpeBHMe BUIbI.

JTabopaTtopHas paboTta Ne 26. N3yuyeHne BHELLHETO U
BHYTPEHHEr0 CTPOEHUS pblb.

JTabopatopHas pa6ota Ne 27. V3yyeHue BHELLUHErO W
BHYTPEHHEro CTPOEHWA 3eMHOBOAHbIX Ha npumepe
NATYLLKN.

NabopaTtopHas pa6oTa Ne 28. 13yyeHne BHELLHErO U
BHYTPEHHEro CTPOeHMs NMpecMblKatoLLMXCS.
JTabopaTtopHas paboTta Ne 29. V13yueHne BHELLIHETO U
BHYTPEHHEro CTPOeHNs NTULL.

JTabopatopHas paboTta Ne 30. M3yueHve npeactaBuTenei
pas/InyHbIX CeMeicTB Knacca MTuupbl.

JTabopaTtopHas pa6ota Ne31. V3yyeHue BHELLHErO U
BHYTPEHHEro CTpoeHus Tena MIeKonuTaroLLmX.

MoHAaTMe o nopogax. Cenekymsa. >XMBOTHOBOACTBO.
Ce/lbCKOXO3ANCTBEHHbIE  >KMBOTHbIE,  WUCKYCCTBEHHOE
passefeHue. MponcxoxaeHne JOMALLHUX XXUBOTHbIX.

NNABOPATOPHbBIV MPAKTUKYM
(8 wacos)
Mukpockonus. V13ydeHune KNeTok pacTeHwui

MeToamnKa NPUroToB/EHNS BPEMEHHbIX MUKPOMNpenapaToB
Pa3NNYHbIX OPraHoB PacTeHWIA.
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N3yueHre MUKPOGMOTbI PEKN.

SKCKypcus.

BblpawsaHve wuHgy3sopuid n gpyrux pocTedumx Ha
Pa3/IMYHbIX NUTaTeNbHbIX Cpesax.

KpacHas kHura Pecny6smku Kpbim

3yyeHune pefKuX XXMBOTHBIX .

3yueHve pefiKnX pacTeHuiA.

METOANYECKOE OBECIMNEYEHWE MPOIrPAMMBbI

[JononHuTensHas obpasoBaTesibHas Nporpamma «boTaHnKa u 300/10rns»
npeLycMaTpuBaeT CneaytoLime MeTobl 00y4eHus:

*  C/IOBECHbIE;

*  HarnsagHo-AeMOHCTPALMOHHbIE;

*  MpaKTU4ecKue.

B paboTe ncnonb3ytoTcs cnegytowme opMbl NPOBELEHUSA 3aHAT WA

*  JIeKUMs C npeseHTaumelt HOBOro Marepuana;

e 1abopaTopHOE 3aHATUE;

*  MpaKTUYeCKoe 3aHATHE;

*  3KCKypCuA.

[ns npoxoxaeHns Kypca TpebytoTcs.

*  y4yebHbI KabUHeT;

*  MY/bTUMELMNAHbIA NPOEKTOP;

*  MMKPOCKOIbI C MPUHALNEXHOCTAMU;

e repbapHbIi U KONNEKLMOHHBIA MaTepuan;

*  OMb6AMoTEKA HEOOXOAMMOM HaYUYHOM, Y4eBHON 1 Hay4HO-NONYNAPHON NUTepaTypbl;

*  Hay4Ho-nonynspHble BULEOMUIbMbI: «bronorna — Hayka oyayuiero»;
«1O0CTUXEHUS BUOHNKMY»; « MUKPOCKOMbI HAHOYPOBHS»; «CaMblii MaleHbKUIA B MUPE MY/TbTUK»;
«CTpoeHue KneTkm»; «l1nasmonus»; «BuaonsmMeHeHUa KOpHS»; «BuaonsmeHeHus no6era»;
«BBC: HeBuamMmasi Xu3Hb pacTeHuii»; «Bogopocnu»; «Bogopocnn - TONAMBO OyAyLLEro»;
«YCTbULA - OpraHbl AblXaHUs Yy pacTeHuii»; «lpopacTaHue ceMsiH ropoxa» «CTpoeHue
XMBOTHOM KNeTKu»; «O[HOKNETOUHbIE >KMBOTHbIE», «AMeba O0O0bIKHOBEHHas»; «lmapa -
noagsofHasa XuwHuua»; «rnockme vyepsu», «Kpyrnble yepsu», «Konb4yatble Yepeu»; «National
Geographic: BoiiHbl HaceKoMbIx»; «[layku»; «WCKyCHble OXOTHWKM B HebGe»; «National
Geographic: Mpupopga Poccum» (4 yacTn).
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ANEKTPOHHbLIE NCTOYHUKIN
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http://bioformation.ru/
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