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1. OcoGenHocTH MEPBOro roaa 00y4eHust

[Tpu peanuzanuy IporpamMMbl MEPBOTO roja 00yYeHHs MPOUCXOAUT BKIIOUYCHUE yUYaAIUXCS B
HAyYHO-UCCJIEIOBATEIBCKYIO U MPHPOIOOXPAHHYIO JCATEIBHOCTD, TE MPEIyCMOTPCHBI BBIXOABI Ha
OpUpOJy, B MajblX MOArpyHHax, U3 OAHOM ydeOHOM rpymnmbl. B 3THUX ycnoBusX ydammecs
npuoOpeTaloT HABBIKKA (ayHUCTHUECKOW paboThl, cOOpa KUBBIX OOBEKTOB B MPUPOJIE, 00pabOTKH
AKCKYPCHOHHOTO MaTepHasa ¥ COCTABICHHUS KOJUICKIIHH.

B xoze peanuzanum 1omycKaroTcs Kak ay JUTOPHbIE, TaK U BHEAYTUTOPHBIE ()OPMBI 3aHIATUH.

MoryT OBITh HCIIONB30BAaHbI cleAylonme (HopMbl 0Oyd4eHUs ¢ MPUMEHEHHEM SJIEKTPOHHOIO
OOyYeHHsI U IUCTAHIIMOHHBIX 00pa30BaTEILHBIX TEXHOIOTH:

1)  E-mail-xoHCcynpTammmy;

2)  KoudepeHni-cBs3b (Ipu HATUYUHA TEXHAISCKUX YCIOBUH);

3) BeOunaps.

Taxke Npu peanM3allMd HPOrpaMMbl TNPEAyCMOTPEHBI BBIXOABI Ha MPUPOIY, B MajbIX
MOJIPYIINax, Mo 5-8 4eI0BeK U3 OJHON y4eOHOM TPYIIIHL.

HanosnsieMocTh y4eOHBIX rpynim:
1 rox oOyueHnus: rpynna 15 yenoBek, Malible HOArPYIIBI 0 3-4 yesoBeka.

Cpoxku peanu3auuu NporpaMmsbi:
1 ron, 216 yacos.

Pexum 3ausruii:
3 pa3a B Hejelo 1o 2 Jaca.

Ycnosus Habopa u GopMHPOBAHMSA I'PYI NIEPBOI0 roga 00y4eHus

Ha mepBbiii rog oOydeHus mpuHUMAIOTCS ywanecs oT 13 go 15 net umeromue 3HaHUS U
JOCTHKEHUS 110 OMOJIOTUH U HKOJIOTMH, Ipoleanre o0yuyeHre B 00beIMHEHUSIX 0TAeNa « DKOLEHTP»
[0 MporpaMMam 0a30BOTO YPOBHSI OCBOEHHS M MPOAOIDKUTEIBHOCTBIO peaiu3aluy oT roga. Takke
BO3MOXXEH Ha0Op B 00BEAMHEHUE yUaIIUXCs, UMEIOMNX JTOCTHKCHHUS B 00JaCTH OMOJIOTHH, HaOOp
MPOXOJUT Ha OCHOBE BCTYMUTENbHOro colecenoBanus. @DopMupyrorcs NpeuMylIECTBEHHO
OJIHOBO3pAaCTHBIE I'PYIIIIBL.

2. 3aaauu mepBoro roga o0y4eHus

Ooyuawmue:

e BBHICTPaMBaHUE OPraHU3AIMOHHO-METOJUUECKOM, aHAIUTHUYECKOW U HH(POPMALMOHHON
paboThI IO BOIIPOCAM PA3BUTUS OAAPEHHBIX AETEH;

e (hopMupoBaHHE NPEICTABICHHS O COBPEMEHHOI CHUCTEME OPIraHNYeCKOro MUPA;

® pacIIMpEHHE M CHCTEMaTu3allus IpeICTaBlIE€HUsS O BHEUIHEW W BHYTpeHHeW Mop(doioruu,
Pa3sMHOXKEHUM U pPa3BUTHUHU, SKOJIOTUM U (PUIOr€HHMH MPOKAapUOTUYECKMX OPraHHW3MOB, BBICIIUX U
HU3IIUX PacTeHUM, rpuOoOB, O€CIIO3BOHOYHBIX U TTO3BOHOYHBIX KHUBOTHBIX;

e (opMUPOBAaHME CHUCTEMbl MPAKTHUYECKMX YMEHHUH IO U3rOTOBIEHHUIO BPEMEHHBIX
[IPEerapaToB, ONPECICHUIO PA3TUYHBIX MIPEJICTaBUTENEeNH OaKkTepuil, IpuOOB, pACTEHUN U KUBOTHBIX,
paboTHI C ONPEACIUTENSIMH,

® paclIMpeHue 3HaHUS B 00JIaCTH OXPaHbl OKPY’KaloIIel cpesibl, yriIyOuTh 3HaHUS B 00JaCTH
U3Yy4EHHMsI OLIEHKH U YIYUIIEHUs COCTOSIHUSI OKPYXKAIOLIEH Cpebl;

® pa3BUTUE YMEHHME B MOJTOTOBKE, HAMKMCAHWM HAyYHO-HCCIEI0BAaTENbCKUX paboT U HUX
nyOINYHOM 3aIluTe;

® [IOATOTOBKA K YYaCTHIO B OJMMIIMAJaX U KOHKYPCAaX pa3InyHOTO YPOBHS;

e (hopMupoBaHUE NMPEJICTABICHUS O 3HAUCHUH OMOJIOTMYECKUX 3HAHUM B )KU3HU YEJIOBEKA;



® O3HAKOMJICHHE YYalmxcs ¢ TpodeccussMH OHOJIOTHYSCKON HampaBICHHOCTH (300JI0THS,
OOTaHMKa, IKOJIOTHUSA);
e pasBuTHE NPO(YECCHOHATHHOTO HHTEPEC K OMOTOTHYECKUM HAYKaM.

PasBuBaromue:

o pa3BUTHE CIOCOOHOCTH K aKTUBHOMY MBIIUICHHIO, MBICTUTEIBHONH T'PaMOTHOCTH,
MBICJIUTETIBHOM 3PETIOCTH B MPOLIECCE MCCIIE0BATEIbCKON AEATEILHOCTH;

o BBIpabOTKa TOTPEOHOCTH K CaMOCTOSITEJIbHOMY NPHOOPETEHHIO 3HAHUW B 00JACTH
OMOJIOTUH ¥ SKOJIOTUH M NMTPUOOIINTH K HAYYHO-HCCIIEIOBATENBCKON IeITEIILHOCTH;

o OKa3aHWE BIMSHHUS HA Pa3BUTHE ICTETUYECKOTO YYBCTBAa W TOAAEPKaHUE HMHTEpeca K
U3yUYEHUIO TIPUPOJIBI.

BocnurarenbHbie:

e (GopMHUpPOBaHHE OTBETCTBEHHOE OTHOIIEHUE K TPUPOAEC U TOTOBHOCTh K AaKTHBHBIM
JEMCTBUSIM T10 €€ OXpaHe Ha OCHOBE 3KOJIOTMYECKHX 3HAHUK;

® cofeiicTBHE B COXpaHEHHUH (PU3MUECKOTO U TICUXUYECKOT0 3/I0POBbs JIETEH;

® OKazaHUE COACHCTBUS K (DOPMUPOBAHUIO TPAXKITAHCKON OTBETCTBEHHOCTH TIEpe OOIECTBOM
U TOpUOOIIUTH K  AKTUBHOMY YYacTHUIO Yy4YallUXCs B MPUPOIOOXPAHHBIX U MAaTPUOTHUECKHX
MEPOIPUITHSIX.

3.  Coaepxkanue NporpaMMbl ePBOro rojaa o0y4eHus

Tema 1. KileTka kak meJjiocTHasi ;kuBasi cuctema. (6 4).

Teopus 2 yaca

[urtonorus — Hayka o kieTke. PUKCATOPBI U UX XUMHUUYECKUN cocTaB. OCHOBHBIE CBEJECHUS O
MOpGOJIOTUN U XUMUYECKOH OpraHu3anuu KieTok. OCHOBHBIE CTPYKTYpHI KJIeTKH. [ToBepXHOCTHBIN
annapar KiaeTkd. OpraHouibl dHEpPreTuyeckoro oOMeHa —  MUTOXOHJPHUM, IUIACTU[BL.
Mopdomorudeckass XapaKTepUCTHKAa MHUTOXOHApPUN. ['eHeTHuYecKwil ammapatr MHUTOXOHIAPHM.
PuGocombl. Knerounslii nentp. Bximouenus mutoruiasmel. PaszHooOpasue, ¢Gopmbl U pa3mepsl
kietok. IIpokapuoTnueckue KieTkH. DYKapUOTUYECKUE KIIETKU: PACTUTEIbHbIE KJIETKH, )KHUBOTHbBIE
KJIIETKH, KJIETKH TpuOoB. YepTel cXoAcTBa M pa3nuyus Mexay HUMUA. OJHOKJIETOYHas U
MHOT'OKJIETOYHAsI OpraHU3alMs OpraHu3MoB. ABTOTpO(HBIE U reTepoTpoHBIE OpraHu3Mbl. CrIOCOOBI
MUTaHUS FeTEPOTPOPHBIX OPraHU3MOB: (paronuTo3 U NUHOLUUTO3. OCHOBHBIE OCOOEHHOCTH CTPOCHUS
UX KJIETOK.

IIpakTuka 4 yaca

JlabopatopHble pabOTHI: KJIETKH KOKUIIBI JINCTA BAJJTUCHEPUU; KJIETKU KOXKHUIBI JTyKa; KIETKU
CIIM3UCTON O0OJIOYKM TMOJIOCTH pTa yenoBeka. Jumaktudeckas urpa «CKBO3b BOJIIEOHBIN MpUOOp
JleBeHryka».

Ponessie urpsl «Opranou/ipl KIETKW», « KU3HEHHBIN LIUKIT KIETKWY.

Jlaboparopubie pabotel: [IpuroroBneHne BpEeMEHHBIX MPENApaToOB. KJIETKH SHUACpPMHUCA
BHYTPEHHEN YEIyH JTYKOBHIIBI PENYATOrO JIyKa.

Amnmnapat ['onpmxu. Kommneke 'onbku B HEPBHBIX KJIE€TKaX CHUHHOIO TAaHIIUS MOPCKOU
CBUHKH (TIOCTOSIHHBIN TIpemapar).

Bemectsa 3anaca. KpaxmaneHble 3epHa B KIIYOHsIX KapTodess (BpeMEeHHBIH penapar).

’KupoBble BKIIIOUEHHS B KJIETKaX INEYEHH aKCOJOTIs (MOCTOSHHBIM mpemnapar). [ MKoreH B
KJIETKaX Me4YeHH (TIOCTOSIHHBIN Mpemnapar).

JKenTounsle BKJIIOUEHHS B SANWLEKIETKE JATYHIKM (BpeMeHHBIH mpemnapaT). IIurmeHTtHbIe
BKJIIOUEHHS B KJIETKAaX KOXKHU JIATYHIKU (BpEMEHHBIN ITpenapar).

[Tnactuapl. ACCUMUIISIIMOHHBIN Kpaxmad B KJIETKax JIHMCTa 3J07eH (BpeMEHHBIH IMpemnapar).
XpoMmorutacTel B KJIETKaX OKOJIOIUIOJAHUKOB 3pebIX IJIOZOB M KOPHEIUIOAaX MOPKOBHU (TUIOJBI
psAOMHBI, NIUIIOBHUKA, TOMaTa U Jip.). JlabopaTopHOe 3aHsATHE: MUTO3 B PACTUTENBHBIX U JKUBOTHBIX
KJIETKaX.

Muto3 B KIETKax KOpelKka Jyka (IOCTOSHHBIA mpenapar). MuWTO3 B KJIETKax
OTUIOZIOTBOPEHHOTO siiilla ackapuabl (MOCTOSHHBIN mpenapat). JlabopaTtopHnoe 3ansarue: Paborta c
AIIEKTPOHOTPAMMAaMH OPTaHOUIOB KIETKH (9HIOIMIa3MaTH4ecKass CeTh, pPUOOCOMBI, ammapar
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l'onpmku, TepBUYHBIE JHM30COMBI, MHUTOXOHApPUHU, sAApo). JlabopatopHoe 3ansTHE: BTopuuHble
JU30COMBI — THUIIEBAPUTENIbHbIE BaKyOJIH, H3yYe€HHE Ha JKUBBIX HH(Y30pHUSIX, OKpaIIeHHbIX
pacTBOpPOM HEUTpaNbLHOTO KpacHOro. JlabopaTtopHoe 3aHsaTHe: KileTOUHBIH IEHTD.

["0TOBBII MOCTOSHHBIN MpenapaT — KJIETOYHBINA LEHTP B JeHKouuTax aMmpuouii, B Apoosammxcs
SHUIIEKIeTKaX acKapuIbpl WIKM B Opyrux kietkax. JlabopatopHoe 3austHe: OpraHouabl JBUKCHUS
KJICTOK (PECHUYKHU U KTYyTUKH). [IpUroroBneHne BpeMEHHBIX PENapaToB — OOHAPYKEHUE JKTYTHKA Y
9BIJIEHBI, OKpAIlIeHHBIX cJIa0bM pacTBOpoM Jltoromnsi, oOHapyXkeHHE pecHHYeK y HWH(GY30pui,
OKpAIllEHHBIX PAcTBOPOM HEUTpadbHBIA KpacHbIl. JlaGopaTopHOoe 3aHsATHE: SACPHBIA ammapar.
[TpuroToBieHne BPEMEHHOT'O Ipernaparta - oOHapyKeHHe MHKPOHYKJeyca Y WH(QY30pHH Ty(esbKu,
OKpAIlIEHHOW pacTBOPOM METUJIEHOBOM 3€JICHH.

Junaktuueckass urpa «OTH  yAUBUTENbHBIE co3gaHus». JlabopaTopHble  palOTHI:
IIPUTOTOBJICHHE BPEMEHHBIX MUKPOIIPETIapaTOB KJIETOK 3IUIECpMHCA JINCTA TePaHu, KIETOK CEHHOM
uau KapTo(denpbHOM MaJouku, KIETOK rpuda MyKop, KyJIbTYphl OJTHOKJIETOYHBIX JKMBOTHBIX (aMeOBI,
9BIJIEHBI, WH(Y30pHUM), THUHOLUTO3 Yy amMeObl HpoTeil (KopmiieHHE aMeObl SHYHBIM OEIKOM);
OCMOTHYECKHE SBICHHUS B PACTUTENFHON KJIETKHU: TUIa3MOJIN3 B KJIETKAX JIMNCTA HJIOJIEH, JCTIIAa3MOITU3
B KJIETKA JIMCTA AJIOJACH.

Tema 2. IIpoxkapuoTtsi: apxeu u 6aktepuu (6 4).

Teopust 2 yaca

Brigenenue npokapuoT Ha OCHOBE KJIETOYHON OpraHu3aluu: apxew, Oaktepuu. CTpyKTypHas
OpraHuzanusi  NPOKapuoT. Mopdosorus  NPOKapHOTHUECKUX  KIETOK.  lluanobakrtepuwu.
buonornueckuit cmpicn ciopooOpazoBanus. PocT u pasMHOkeHHE MpokapuoT. Poct GakTepuanbHON
netku. bunapHoe nenenue. IloukoBanme. HenpepblBHBIE KyJNBTypbl MHKPOOPTraHMU3MOB B
NPOU3BOJACTBE. MUKPOOOIEHO3b BOJAOEMOB M PA3IMYHBIX THUIIOB MOYB. DKOJOTHS TMPOKAPHUOT.
B3aumopeiicTBue 6aktepuii ¢ pacCTCHUSIMU U )KUBOTHBIMHU.

ITpakTuka 4 yaca

PaGora ¢ wmuKkpoOHOIOTHYECKOH Ja0OpaTOPHOM MOCYZOH, OCHOBHBIMHU KpPAaCUTEISIMH,
MPUTOTOBJIEHNE MHUKPOOHMOJIOIMYECKOro IpernapaTa — Ma3ka M NPUHIUIAMH HMMEPCHOHHOIO
MHUKPOCKOIIMPOBAHHUS.

Brimonnenue nabopaTopHOil pabOTHI: MPUTOTOBIEHUE KYJIbTYp OakTepwii (CeHHas Malouka,
pHUcoBas majiouka, ropoxoBas najiouka, kKaprodenbHas najgoyka u jap.). [loctossHHBIN MUKponpenapaT
«baktepuanbHas kineTkay. BuneoduibMel 0 6akTepusx.

Nzyuenne mopdomorun Oaktepuid. IIpuroTroBieHUl HACTOEB M3 PA3NUYHBIX €CTECTBEHHBIX
MaTepuajoB: MsCO, pbIObI, Oejka siilla, HaBO3a, CEeHa, (PYKTOB M oOBoOmIeH. ONBIT: BIUSHUE
IpenapaToB KJIyOeHBKOBBIX OakTepuil (pu30TOpdUH M 1p.) HA POCT, pa3BUTHE M MPOAYKTUBHOCTb
pacTeHui.

Tema 3. AnaTomus u mopgosorus pacrenui (24 4).

Teopusi 8 yacon

PactuTenbHbIN TTOKPOB KaK COCTaBHAs 4acTh Oumocdepbl. VX poiib B KPyroBOpOTE BEIIECTB,
sHeprun Ha 3emiie. KocMuueckas posib 3eneHbIX pacTeHuil. OCHOBHBIE 4YEpPThl OpraHU3ALMU
PaCTUTENBHOMN KJIETKH U €€ OTINYUS OT )KUBOTHOM.

[IpocTteie U cnoxkHble TKaHU. OOpa3oBaTelbHBIE M MOCTOSTHHBbIE TKaHU. [IOKpOBHBIE TKaHWU.
YcThHIla, X CTPOGHHE M MEXaHWU3M pPalboThl. BOHMKHOBEHHE BTOPUYHBIX MOKPOBHBIX TKaHEH y
JpeBeCcHBIX pacTeHuil. Mexannueckue TkaHu. OcoOeHHOCTH cTpoeHHs U (GyHKImiA. Mcrnonb3oBanue
MEXaHUUYECKHX TKaHed udesnoBekoMm. [IpoBomsmme TkaHu. Tumbl U QYyHKIIUK MPOBOASIINX TKAHEH.
Oo6umwe yepThl KcuieMbl U (hr103Mbl. OCHOBHBIE TKAHU: ACCUMIIISIIIMOHHAS TKaHb, 3aMacaroias TKaHb
U a’peHxuma. BrinenurenbHble TkKaHU U BMECTUIHNINA. CMOJIOHOCHBIE PACTEHUS U Kay1yKOHOCIIBI.

[To6er, ero uactu. Crebenb, ero crtpoenne u (yHkiuu. CTpoeHHE OJHOIOJIBHBIX H
IBYJIONBHBIX pacTeHuid. CTpoeHue MHorosetHero credns. JIMcT, ero crpoeHue W QYHKIHH.
OCOOEHHOCTH CTPOCHMS JIMCTHEB B PAa3HBIX dKoyorHueckux 3oHax. Kopens. Ctpoenue u GpyHKIMH.



Tunsl KopHeBbIX cucteM. Omianune KOpHS OT crebnda. @OyHKUMM KOpHS: MOTJoLaronias,
BbIJICTIUTENIbHAS, CHHTETUYECKas U Ap. BeretaTuBHOE pa3MHOKEHHUE pacTeHUI.

[[BeTok, ompeneneHue u QyHKIuH. MHOrooOpasue NBETKOB B Ipupoje. Pa3BuTHe opraHos
uBetka. OKOJIOIBETHHUK, ero crtpoeHue. CTpoeHMe M (QYHKIMH THIYMHOK. Pa3BuTHE CTpOoeHUs
neUbHUKa. PopMupoBaHHEe MYyKcKoro rametrodura. CtpoeHue mbuiblieBoro 3epHa. I[lonstue o
wioponuctuke. Cemszawarok. Tumbl cemszauaTtkoB. PasButhe sxkeHckoro ramerodura. Cewms.
CrtpoeHue cemMeHM LBETKOBOTO pacTeHus. Pa3BuTHe 3apojpllla JIBYAOIbHBIX U OJHOJOJIBHBIX
pactenuii. Ilokoii cemsiH. Tumbl ceMsH MO [UIMTETBHOCTH TOKOS U COXPAHEHHUIO CXOXKECTH.
Bbuonornyeckoe 3Hauenue nokost. OCOOEHHOCTH CTPOEHUS POPOCTKOB JIBYTIOJBHBIX U OJJHOHOIBHBIX
pactennii. Comperusi. Omnpenenenue, Mopdosorus. Knaccubpukanus coupeTtuii. buonormyeckoe
3HaueHue cousetuil. Ilmonmel. Ompenenenue, dopmupoBanue Iioga. Knaccudukamus mioaos.
Pacnpoctpanenune miogoB u cemsiH. llpucrnocoGienue K aBTOXOpUH, 300XOPHH, aHEMOXOpHH,
TUAPOXOPUH U JIp. 3HAUCHHE TJI0JI0B U CEMSIH B IPUPOJIE U XO3IUCTBEHHOM JIESITETbHOCTH YEJIOBEKA.

Buner onbuienus. CrnocoObl MEpeKpecTHOTO OIUIOAOTBOPEHUS. Polb HACEKOMBIX B ABOJIOLUU
IBETKOBBIX pacTeHuid. IIpucrocobieHue K 3amuTe 0T caMooNbUIeHUs. J[BOHOE OTI0I0TBOPEHUE U
ero 6uooruueckKas poiib

IIpakTuka 16 yacos

JlaGopaTopHas paboTa 1, U3rOTOBJIECHHE MPETMAPATOB U 3aPUCOBKA OOBEKTOB: CPABHUTEIIbHAS
XapaKTepUCTUKAa PACTUTENIbHONM M JKMBOTHOM KIETKH, HAa TMpPUMEpEe JMCTa 3JI0Jeu (BPEMEHHBIH
npenapar) u KynsTypbl AMeba rpoteit (BpeMeHHBIH mpenapar).

JlaGopaTopHas paboTa 2 U3roTOBJICHHE NPEeNapaToB: OCHOBHBIE ()OPMBI PACTUTEIBHBIX KIETOK
(Mpo3eHXMMHBIE KJIETKHM Kpasl JIMCTa U MapeHXUMHBIE KJIETKU CpeJHEH YacTH JIMCTa) TUIBI KJIETOK
nucTa Mxa MHHYM (BpeMEHHBIH mpenapar).

JlabopatopHbie pabOTHI:

[TpocMOTp NOCTOSIHHBIX MpenapaToB U UX 3apucoBka. [lokpoBHbIe TkaHU. CTPOCHUE AMUIEPMBbI
JUCTa TrepaHd (BpeMeHHbIM mnpemnapat). CTpoeHHe NEpUIEpPMbl BETKH OY3UHBI (ITOCTOSHHBIM
npenapar). MexaHWYeCKHe TKaHU. YTOJKOBas KOJIEHXMMa B Yepemike OeroHuu (IOCTOSHHBIM
npemnapar). [lepunukinueckre BOJOKHA B cTeOsie JbHA (MOCTOSIHHBIA Tpemnapart). IlpoBomsmime
tkanu. Cocyabl B cTeOie MOACOTHEYHHKA (MOCTOSHHBIM mnpemnapar). CHUTOBUAHBIE TPYOKH C
KJIETKAMU-CITyTHUKaMH B CTeOJe TBIKBBI (IIOCTOSIHHBIA IIpernapaT). 3aKpbIThId KOJUIaTepasbHBIN
ITy4OK B CTeOJIE KYKYpy3bl (TOCTOSHHBIN MIpenapar).

Jlaboparoproe 3ansitue 1. IlepBuunHoe cTpoeHHe cTeOIsI MOKPHITOCEMEHHBIX. BTOpuuHOE
CTpOeHHE CTeOJIsI TPaBIHUCTBIX JABYAOJBHBIX. [lepBHuHOE cTpoeHHE CTeOs ABYAOJIBHBIX PACTCHHM
(moctosinupiit  Tipenapatr). CTpoeHue cTeOisi OMHOAOIBHBIX PACTeHHM (IMOCTOSHHBIN Ipemnapar).
BropuuHoe cTpoeHue ctebnsi Kepka3zoHa (IIOCTOSHHBIA mpenapar). BropuuHoe ctpoeHue ctels
JbHA (MMOCTOSIHHBIN Mpenapar).

JlabopaTtopHoe 3aHsTHE 2. AHATOMHYECKOE CTPOCHHE JPEBECHBIX IOKPHITOCEMEHHBIX |
rojoceMeHHbIX pacTeHui. CTpoeHue ctelst UMbl (MonepeyHblii pa3pes, MOCTOSHHBIN Mpenapar).
Ctpoenue cte0st COCHBI (ITONEpEeYHbIi pa3pes3, MOCTOSHHBINA Ipenapar).

JlabopaTtopHoe 3ansTHe 3. AHATOMHYECKOE CTPOCHHE JIMCTA IOKPBHITOCEMEHHBIX U
rOJIOCEMEHHBIX pacTeHuil. CTpoeHHe JIMCTa KaMeInd STMOHCKOH (ocTosiHHBIN npenapat). CTpoeHue
nucTa (XBOU) COCHBI (MMIOCTOSTHHBIN Mpenapar).

JlabopaTopHoe 3anstue 4. [lepBudyHoe cTpoeHHE KOPHs. 30HBI MOJIOJOTO KOPHS (ITOCTOSTHHBIN
npenapar). CTpoeHre KOpHs Upuca Ha MOTepeyHOM pa3pese (IOCTOSTHHBIN mpenapar).

JlaboparopHoe 3aHsatue 5. Bropmunoe ctpoeHue Kopas. Kopaerumompl. Cxema 3ajo0KeHHS
KamMOusg B KOpHE [BYJIOJIbHOTO pacTeHusi. BropuuHOe CTpoeHHE KOpHS THIKBBI (IIOCTOSIHHBIH
npenapar). CXeMbl ONEPEYHBIX pa3pe30B KOPHEIUIOAA PEAbKH, MOPKOBHU, CBEKJIBI.

JlaGopaTopHoe 3aHsATHE 6. AHATOMUYECKOE CTPOCHHUE IIBETKOB. L[BETOK Kay>KHUIIBI OOTOTHON
(BpemenHsbIii mpenapat). L[BeTok Tabaka mymmcToro (BpeMeHHBIN mpemnapat). [[BeTok mmmoBHUKA
(BpeMeHHBIII mpemnapar).
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JlabopatopHoe 3aHsiTHE 7. AHATOMHYECKOE CTPOCHHME TbUIbHUKA U 3aBsi3u. CTpoeHHe
ceMmsizauaTka. [lonepeunslie pa3pe3 NbUIbHUKA TUIEHHNKA (TOCTOSHHBIN mpernapaT). CTpoeHue 3aBs3u
Ha IONEPEYHOM pa3pese (IOCTOSIHHBIN IIpenapar).

JlabopatopHoe 3anstue 8. CeMeHa M TPOPOCTKU IBETKOBBIX pacTeHuil. CTpoeHHE CeMEeHU
XypMbl (TIPOJONBHBIN pa3pe3, BpeMeHHBIH mpernapaT). CTpoeHHE 3€pHOBKU 37aka (MOCTOSHHBIH
npemnapat). CTpoeHne ceMeHH KapaamMoHa (TMOCTOsSHHBIN mpemnapaT). CTpoeHue ceMeHu acomu.
Crpoenue npapopima ¢pacoiu.cTpoeHUue MPOPOCTKOB (PacoH.

Jlaboparoproe 3ausitie 9. [Inoapl. AnokapmHbIe M0kl MHOTOJIMCTOBKA (Kaly>KHUIIA,
KyIaJabHUIIA, BOJOCOOD, OOpell, )KUBOKOCTh); MHOTOOpEIIeK (JIIOTUK, FpaBUiIaT, tamdatka). CouHbId
MHOTOOPOIIEK — 3eMJITHUKA. MOHOMEpHBIH CyXoi MHOTOCEeMsHHBIN — 600 (ceMelicTBo boOoBEIe).
Koctsanka Bummm.

[leHokapmHbIe TUIOABI: KOpoOoUKa (OeneHa, JypMaH, JIMIUs, KOJOKOIBYHK, MaK, (hrajaka, uBa,
MIEPBOIIBET); CTPYUOK (cemeiicTBo KpecronseTHrie);

OpexoBunnbie ToAbl: Opex (rpad, nemwHa); >xkenynb (ayObl); cemsiHKa (CeMEHCTBO
CII0XHOIIBETHBIEC).

CouHble STONOBUAHBIE IUIONBI: firofa (KapTodenb, NaHABIII, KIOKBA, TOMAaT, KPbDKOBHUK);
s10110K0 (s1670Hs, TpyIIa, aiiBa, psOuHa); moMepaHel (101 UTPYCOBBIX.

[TpocmoTp 1 0bcysxaeHune Buaeoduabma «/[BoiiHOe OII0I0TBOPEHUEY.

Junaktueckas BUKTOpuHa «Bce 0 caMbIX yIMBUTEIBHBIX PACTEHUSIX).

Tema 4. CuctemaTnka pacTHTeJILHOI0 MUPa: HU3MuKe pacrenus (12 v).

Teopust 4 yaca

Bonopocnu. OOGmas xapaktepuctika. OCHOBHBIE MPEICTABUTENN. JKOJOTHYECKHE TPYIIIBI
BOJIOpocieil. 3HaueHne BoJopociel B Ouocdepe 1 UCTI0Ib30BAHUE YETOBEKOM.

Kommniekchnass mpupona numaiHukoB. Mopdosoruss u aHaTOMHUS CJIOCBHIIN JIUIIAWHUKOB.
Pasmuoxkenue. Pacipoctpanenue, posib B IPUPOAE U MPAKTUUECKOE 3HAUCHUE JTUIIAHHUKOB.

IIpakTuka 8 yacos

[IpoBenenune ncciegoBaHUN Ha TEMbI: «YUeT Yuciia KJIETOK BOJIOPOCIEH C MOMOIIBI0 KaMeEPhI
I'opsieBay; «Ormnpenenenue KUBBIX U MEPTBBIX KJIETOK BOJOPOCIEH C MOMOIIbIO Kpacurteieil (Imo:
JILA.Cepenko u ap., 1975)»; «Y4eT TOKCHYHOCTH BOJIbI, IIyTEM KOHTPOJISI 32 POCTOM YHUCIA KJIETOK
XJIOpEJUIBl Ha TBEpAbIX cpenax (MeToJ MHUKPOKOJIOHHH)»; «OmnpeneseHUe 4YHUCTOTHI BOJABI C
ucnosb3oBanueM pscku (mo: A.I'.Jlomarun, JI.B.Ynbsaosa, 1993)».

JlaGopaTopuoe 3anstre 1. Hutuatsie Bomopociu. [IpuroroBneHue BpeMEHHBIX NpenapaToB
[JIEOKAIChl, OCIWUIATOPUH, JUHrOmn u JAp. CrpoeHne u (yHKIMOHAJIbHBIE OCOOEHHOCTU
OCIUJUIATOPHH.

JlaboparopHoe 3ansTue 2. BumoBoe pasHooOpasue Bogopocieit. Onpenenenre BoIOpOCie 1o
CIIPaBOYHHUKY WK OIpenenuTento. PaccmMorpets koiekuu repoapus nophupsl, 6aTpaxocrnepmyma,
namMuHapuu, Qykyca, yibBbl, KIagodopsl, Xapel U Ap. PaccMoTpeTh BHEIIHMI BHA TUTOTAMHUOHA,
KOpaJIMHBl  (rOTOBBIE  MakpompemnapaTsl). [IpurorobineHue BpEMEHHBIX MHMKpPOIIPENApaTOB
JIMaTOMOBBIX BOJIOpPOCIIEH, YJIOTpUKCa, COUPOTrUphl. becrnosoe u monoBoe pasMHOXKEHHE YJIOTPUKCA
(mocrostHHBIN npenapat). Konbloranus y ciuporupsl (IIOCTOSHHBIN mpenapar).

W3yyeHne BHJIOBOTO pa3HOOOpasus JMIIAMHUKOB MO MakpoIpenaparam, repOapuio, ariacy-
OTIpEICNIUTENIO.

Tema 5. CucteMaTKa pacTUTEJILHOTO MU Pa: Bbiciue pactenus (18 v).

Teopust 6 yacon

Beixon pacteHmii Ha cyury. BO3HHKHOBEHME BBICHIMX pacTeHHM. Anjanrtanus pacTeHHHM K
OOHMTaHUIO Ha CYIIE.

Pacnpoctpanenne B mpupoge. OOmras xapaktepuctuka. OCOOCHHOCTH >KM3HEHHOTO ITHKIIA.
Tunnynaele mnpenctaBurend. OcoOeHHOCTH pa3MHOXKeHHs. IlpakTuueckoe W XO34HCTBEHHOE
3HAYCHHUE.



BosaukHOBeHME ceMsH U uX Ononornyeckoe 3HadeHue. JKuU3HeHHBINH 1UKII. PacnpocTpanenue
U XO34HCTBEHHOE 3HAUYCHHUE.

OtnuuurensHble ocobeHHocTu. Teopum mnpoucxoxzaeHus. Pa3zHooOpasne IBETKOBBIX B
COBPEMEHHOM pACTHUTEIHHOM TOKpoBe 3emud. [lpuwHiumbel kinaccudukanuu. OIHOAONBHBIE |
IBYJONBHBIE pacTeHus. OTnnuuTenbHble npu3Haku. OCHOBHBIE mpejcTaBuTend. [Ipodbaembl oxpaHbl
PEAKUX pacTeHUIA U MPUPOAHBIX TaHAmadToB. OpraHu3aius 3a0BeTHUKOB.

IIpakTuka 12 yacos

W3ydeHue BUIOBOTO pa3HOOOpa3Us MO MaKpoIpenapaTam.

W3ydeHue BUIOBOTO pa3HOOOpasus mo repdbapuio.

W3yueHnue BUOBOTO pazHOOOpasus Mo aTiacy-OIlpeaeuTeNto.

DKCKypcUU B IpUpoOLy JUTsi cOopa MaTepuana JUisi OIpeieIeHUs.

W3yuyenne BUOBOro pa3HOOOpas3us 1o MakporpenapaTam, repoapuio, ariacy-onpeaeanuTeio.

PaGora ¢ mpupomHbIM MaTepHanoOM: BETKa COCHBI OOBIKHOBEHHOW, COCHBI CHOMPCKOH, €JIH
OOBIKHOBEHHOW, TMHXThl CHOUPCKOHN, JHCTBEHHMIIBI, Keapa, KUIIAapUca, MOXKKEBEJIbHHUKA
0OBIKHOBEHHOTO U Ap.). CO0op MaTepuana.

N3yueHrne (QUKCUPOBAHHOTO M JKMBOrOo MaTepuaina. V3ydeHuwe BHIOBOro pazHOOOpas3usi Mo
repOapusiv, atiacam-omnpenenutensM. Cxemam, Ttabmunam U BugeodpunbmaMm. Pabota ¢
MYJIbTUMEAMHHBIMU TUJAKTHICCKUMA MaTEpHUATaMH.

Tema 6. MHoroo06pasue 6eCro3BOHOYHBIX: OJHOKJIETOYHbIE KUBOTHBIE (24 4).

Teopusi 8 yacon

OOumrast xapakrepuctuka. OTIMYMS OJHOKJIETOYHBIX JKUBOTHBIX OT MHOTOKJIETOYHBIX
KUBOTHBIX. Kimaccudukanus.

Oomras xapaktepuctika. OCOOCHHOCTH CTPOCHHS KIETKH, 0OMEHa BEIIECTB, Pa3MHOXKCHUS,
nutaHus Ha npumepe AmeObl nporeid. OCOOCHHOCTH CTpOEHHWsI, NMUTaHUs, OOMEHa BEIIECTB M
0ecrojoro pa3MHOXKEHHUS Y pPAaKOBUHHBIX ameb. PacmpocTpaneHnue, mecta OOUTaHHs, POJIb B
IIPUPOAHBIX IpOLEccax, B KPYroOBOPOTE OPraHMUYECKUX M MHUHEPAJIbHBIX COEIMHEHUH, B MUIIEBBIX
LEMNAX T'MAPOOMOHTOB M MOYBEHHBIX JKUBOTHBIX. 3HAUEHHE MPOCTEUIINX B MOYBOOOpPA30BATEIHLHOM
nporecce. Cucrematuueckoe mojoxeHue rpymmbl. Otpsabl: AmeObl; PakoBuHHBIE ameObl;
®opamunudepsl. Paguonspun. CollHeYHUKH.

OOmrast xapaktepuctuka. Crtpoenue kiaeTku. Tumbl nutaHus (MUKCOTpodrl). Dopmel
pasMHOXeHMs. OCHOBHBIE OTpSAbl KT'YTHKOBBIX: OBrieHunabl, [laHnmpaele, Kuneromiactumpl,
Tpuxomonaaupl, OnajauHUBL

O6mas xapaktepuctuka. CropoBuku. Jlenenue Ha oTpsapl. Koxummuum KposMKoB (poj
Diimepusi): Ku3HeHHbIM I1WKI. [IpodumnakTrka Kokiuamo3oB. Tokcoruiasma: KU3HEHHbBIM LMK
[IpodunakTka TOKCOIIA3MO30B 4YeJIOBeKa. ManspuifHbIA TU1a3MOJUN: KU3HEHHBIA  IIHKI,
MaTOT€HHOE 3HaUYeHue JJIs YeJloBeKa U KUBOTHBIX. [IpodunakTuka Manspuu.

Ctpoenue U QpyHKIIMOHAJIbHBIE 0COOEHHOCTH MH(]Y30puii: nHPY30pHs-Ty(henbka, ee CTpoeHHe,
NUTaHue, pasMHOkeHHe. OCHOBHBIE BHU/bI CBOOOTHOXHUBYIIMX WHQY30pHHA, MecTa UX OOWUTaHMA,
3HaYeHUEe B MPUPOAE M B JAesTeIbHOCTU uenoBeka. [lapazutuueckue uHPy30puu (6aTaHTUAUYM,
UXTUOPTUPUYC), HUX TMATOTEHHOE 3HA4YeHHWE /s ueJoBeKa U IKUBOTHBIX. CTpoeHue u
(GyHKIIMOHAIBHBIE OCOOCHHOCTH WH(Y30puid: HHPY30pusi-Tydeabka, €€ CTpOCHHe, IUTaHUE,
pasMHokeHre. OCHOBHbIE BUABI CBOOOJAHOKUBYIINX MH(Y30pHil, MECTa UX OOMTaHUS, 3HAUCHUE B
MPHUPOJIE U B AeSITeIbHOCTU YenoBeka. [lapazutnueckue nndyzopuu (0amaHTUIUYM, UXTHODTUPUYC),
UX MMaTOT€HHOE 3HA4YEHUE IS YEJIOBEKA U dKUBOTHBIX.

IIpakTuka 16 yacos

[TpocmoTp 1 0b6cysxaeHue Buaeopuabma «buonaoruueckoe pasHoodpazue NpOCTEHIINX.

Jlabopatopnoe 3ansitue 1. IIpuroroBneHMe W 3apUCOBKA BPEMEHHBIX IPENapaToB.
CapxkonoBeie. Otpsin AmeObl. XXupas Ameba mporeir. CTpoeHHE KIIETKH, TICEBIOINOINHN, XapaKTep
nswxkenus. Otpsn @opamunudepsl. Mopckue pakoBUHHBIE KOPHEHOXKKHU: Pa3HOOOpa3ue pakOBUHOK
dopamuHupep OT OAHOKAMEPHBIX J0 MHOTOKaMepHbIX (opM (TIOCTOSHHBIE Mpenapathl).



Pagmonsipun: pasnooOpasme Qopmbr ckenera. COTHEUHHMKH: CTpOeHHE W (OPMBI  KJETKH,
MICEBIONOANH (BpeMEHHbBIE MTPErapaThl).

Jlabopatopnoe 3amsitne 2. M3yuenume Ortpsiga PakoBunHBIe ameObl. [IpecHOBOgHBIE U
MIOYBEHHbIE PaKOBUHHBIE ameObl: apuesa, auddmrorus, Hebena, syrauda. CrpoeHue u QopMsl
pakoBuHkH. Ctpoenune amebouanoro Ttena. IlceBmomomuu. Ilucta. @Dopmbl  pa3sMHOXKEHHS
(BpeMeHHbIE Mpernaparsl).

Junaktuueckas urpa «/3 yero nocTpoeHsl €runeTcKue MTUPaMUIBI?).

Jlaboparoproe 3anstue 3. IlpuroroBneHue W 3apuUcCOBKA BpPEeMEHHBIX IMpemnapaToB. OTpsia
OBrieHuAbl. OBrieHa 3eieHas: ¢opMma Tena, pa3Mepbl, JKIYTHK. JIBHXKEHHe: KI'yTHKOBOE W
MeTabonnueckue cokparienus tena. Ctpoerue kieTku. [{uctsr.

becuiBeTHBI BHT DBrJICHOBBIX — acTasus (MJIM APYrod OecBETHBIA BUI). I3yueHHe CTpOSHHS
KJIETKH, CPABHEHUE C 3BIJICHOM 3€JICHOM.

KononuanbHble )KT'yTHKOHOCLIBI: BOJIBBOKC MJIM CHHYpa, chepoeka (BpeMEHHbIE IIperapaThl).

Jlaboparopuoe 3anstue 4. [IpocMOTp © 3apuUCOBKAa MOCTOSHHBIX mpenapatoB. OTpsan
Kunerormactuapl. bogo— cBOOOTHOXKUBYIINI BU/L.

Tpunanocombl — BO30yAMTENU COHHOW Oosie3HH (TIOCTOSIHHBIA mpenapar). JleHmmanus
(mocrostuubIf mpemnapat). Otpsan OnamuHuabl. OcoOeHHOCTH cTpoeHusi OmnajavHbl U3 KHUIICYHHKA
6ecxBoCTBIX aM(puOHii (MOCTOSHHBIN Ipenapar).

Junaktuueckas urpa «KpoBaBble 70k A1, KpOBaBbIe BO/IbI, KPOBABbIE CHETA. .. ).

JlabopatopHoe 3ansaTue 5. IIpocMOTp M 3apuCOBKa MOCTOSHHBIX MpenapatoB. CIOPOBUKH.
I'perapunsl. I'perapuHbl U3 JIUYMHOK MYYHOI'O XpyILIaka WJIM M3 CEMEHHBIX MEIIKOB J0XAEBOIO
4yepBs (OCTOSTHHBIE MTpenapaT). BHemHss Mmopdosiorus, 0COOEHHOCTH CTPOSHUSI LIMTOILIA3MBbl, SAPO.

JlaGopaTopHoe 3anstue 6. IIpocMOTp M 3apuCOBKa MOCTOSHHBIX IpenapaToB. CIOPOBHKH.
Kokuuaus kponvka (IOCTOSTHHBIN ITpenapat), pa3Hble CTauH )KM3HEHHOTO IIUKJIA.

ManspuitHblii mia3mMoaui (MOCTOSTHHBIN TIpernapar).

Jlaboparopuoe 3amsitue 7. Undyzopus-tydenbka (kuBoit 00bekT). CTpoeHue nuHdyzopuu.
N3ydeHne TpUXOLUMCT, IACPHOTrO anmnapaTa Ha BpEMEHHBIX IIperapaTax.

JlabopatopHoe 3ansatue 8. PasHooOpasue wunby3opuii: Tpybau, CTHIOHUXHS, CIHUPOCTOMA,
KOJIbIIO/Ia, CYBOIKa U JIp. (BpeMEeHHbIE MTPerapaThl).

Hunaktuueckass wurpa «byrtepbpon c¢ wunbyzopusmm». Koudepenmus «IIpocteiinmme B
HCKYCCTBE M )XypHaIUCTHKe», «Kak Manel 1 kak Benuku npocreiimme». Bukropuna «OKu3Hb B Karue
BOJIBI.

Tema 7. MHoroo0pa3ue 6ecCnno3BOHOYHBIX: BbICIIHE MHOTOKJIeTOYHbIE (30 41).

Teopusi 10 yacos

Oobmias xapaktepuctuka. JlenmeHue Ha Kiacchl. MoONIOYHO-Oenas TUIAHAPHS: CTPOCHHE,
pasMHOXKEHHE, IBI)KEHUE, MMTaHue, MecTa obutanus. beckuieunsle TypOeusipun, Kak HauboJee
MPUMUTUBHAS TPYIIa U UX 3HAYCHUE B BBISICHEHUHM BOMPOCOB MPOUCXOXKIEHUS MHOIOKJIETOUYHBIX
KHUBOTHBIX. TpeMaTOI[bII OC06€HHOCTI/I CTpOCHUA, 6I/IOJ'IOI‘I/I}I, IIaTOT€HHOC 3HAYCHUC JIA ) KUBOTHBIX U
4yeioBeKka. MHOTOYCTKH — Tapa3uThl aM(puOuii u pe10, WX mMatoreHHoe 3HadyeHue. JKU3HEHHBIN UK
Komiaubeld JByycTku. [laToreHHoe 3HaueHHWe Ui KpPYIMHOrO pOraTtoro CKoTa, 4elOBeKa,
npopuinaktuka 3aboneBaHuil. OOmas XapakTepUCTHUKA JIEHTOYHBIX uepBei. OCHOBHBIE BHJIBI
JICHTOYHBIX YepBEH, MapasuTUPYIOUHX y yesnoBeka. JKU3HEHHBIN [IUKII JIEHTela IUPOKOT0, CBUHOTO
CONMUTEpa, HXMHOKOKKA, CMEHa XO035eB, Mpodunaktuka 3aboneBaHuil. YepTbl MpUCTOCOOICHUS K
napasuTHIecKoMy o0pasy ku3Hu. [[pakTrndeckoe 3HaYCHUE TUIOCKUX YepPBEH.

Konospatku. Kpatkue cBeneHHs O KOJOBpaTKax — CBOOOJHOMKHBYIIMX MHUKPOCKOIMUYECKUX
MEPBUYHOMNOJIOCTHBIX KUBOTHBIX. [lapTenorenes. [IpakTrnueckoe 3HaueHNE KOJIOBPATOK B BOJIOEMAX.

Bonocartuku. KpaTKI/Ie CBCJICHUA O BOJIOCATHUKAX, UX CTPOCHUHU U KU3HCHHOM IIUKIIC.

OOuras xapakTepUCTUKA: YUCIO BUAOB, OCOOEHHOCTH CTPOEHHUS Tella, CerMEeHTalMsl, KOXKHO-
MYCKYJIbHBI MEIIOK, OpraHbl JBH)KEHMS, BHYTPEHHS OpraHU3allMsi, BTOPHYHAs IOJOCTh Tela,
HEpBHAsl CUCTEMa M OpPraHbl YYBCTB, SMOPHOHAIBHOE PA3BUTHE, XapaKTep 3aKJIAIKH ME30I€PMBbI,
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MeTamopdo3. O01Me cBeieHus: 00 KOJOTUH, PACIIPOCTPAaHEHUH KOJIbYAThIX YepBell, UX 3HAUEHUU B
IIPUPOJIE U B IeATENILHOCTH uesioBeka. Kiaccuduxkanms.

BHemiHee u BHYTpEeHHEE CTPOCHHME Tejla MHOTOIIETHHKOBBIX KOJBYEIIOB, MaJIOIIETHHKOBBIX
kojbuenoB. [Tutanue. Pasmuoxenue. Meramopo3z. Dxonorusi. CtpoeHue U GU3MOIOTHS NMUSIBOK B
CPaBHEHHMH C MAaJIOLIETUHKOBBIMU KoyibdenamMu. [luTaHue THABOK M MPHUCIOCOOJCHUS B
MUIIEBAPUTENIBHON CHCTEME K MUTAaHUIO KPOBBIO )KMBOTHBIX M 4ellOBeKa. Pa3MHOXKEHHE U pa3BUTHE
MTUSIBOK, WX MPAKTHYECKOE 3HaYCHUE.

OOmiasi  XapakTepUCTHKa, OCHOBHBbIE  OCOOCHHOCTM  OpraHU3alid  YJICHHCTOHOTHX.
YucneHHOCTh, MpakTHieckoe 3HaueHue. Knaccudukarus.

Pakxoo6pasubie. OcOOEHHOCTH BHEIIHETO M BHYTPEHHETO CTPOCHMs pakooOpa3HbIX. [IuTanue.
Pa3smHoxxenne u paszButhe. Metamop¢o3. XapakTepucTHKa M NMPAKTUYECKOE 3HAYEHHE OCHOBHBIX
TPy paKoOOpa3HbIX.

[TaykooOpasHble: BHEIIHSAST MOpGOJIOrusi, BHYTPEHHEE CTPOEHHE, Pa3MHOXKEHHUE, pPa3BUTHE,
9KOJIOTHSI.

Mmuoronoxku. KpaTkast XxapakTepucTrKa BUI0B: CKOJIONIEHpa, KUBCSK, kKaMHesa3. Hacekomsle.
Buemnee u BHyTpeHHee cTpoeHue. PazHooOpasue nutanus. Pazmuoxkenue. Mertamopdo3 u ero
Tunbl. Ce30HHBIA LMKII Pa3BUTHS HACEKOMBIX M CE30HHBIM moimumopdusm. IlokpoBuTesnbcTBEHHAS
OKpacka u MEUMHKpHs. 3a0ota o moromcTBe. OOIIECTBEHHBIE HACEKOMbBIC. 3HAUYCHUE HACEKOMBIX B
MpPUPOJIE U TMPAKTUYEKCKOe 3HaueHHe uX i denoBeka. OOmiee mpeacTaBieHHE O CHCTEMAaTHKE
HACEKOMBIX.

XapakTepucTMKa TUMAa. BToOpuUYHOpOTBIE  KUBOTHBIE. PajguanbHas  CHUMMETpUs W
pucrocobeHus: K 60eHTOCHOMY 00pasy kH3HU B Mopsix. Knaccuduxanus.

Mopckue 3Be3apl. BHemHee W BHYTpeHHEE CTpPOEHHE, CBOeoOpa3ue OpraHu3alui,
MIPUCIIOCOOUTENBHBIE YEPThI K MOJI3aonieMy o0pasy KHu3HH. PazMHOXKeHHE U pa3BUTHE. DKOJIOTUS U
3HA4YEeHHUE B MOPCKUX OMOIIEHO3AX.

Oduypst (3meexBoctku). KpaTkas xapakTepucTuka opuyp U CpaBHEHHE MX C MOPCKUMHU
3BE3/1aMHU.

Mopckue exu. KpaTkas xapakTepucTuka.

ITpakTuka 20 yacoB

JlaGopaToproe 3anstie 1. Pecununsie uyepBu. Ilnanapus. Buemnsas mopdonorus, IBuxeHue
(PKumoii matepuan). [Tonepeunslii cpe3 (MOCTOSHHBIN MTpenapar).

Tpemaronpl. IleueHOUHBIN COcCanbIIUK: M3Yy4eHHE BHEIIHEH MOP(OJOTrMM M BHYTPEHHEIo
CTPOEHMS MapUThl HAa IOCTOSTHHOM Ipenapate. Siila neyeHoYHOoro cocaablIuKa.

Komaubs nByycTka (IOCTOSIHHBIM mpenapaT Maputel). JlaHUeTOBUAHAs JBYYyCTKa, MapuTa
(moctostHHBIN mpenapat). IlapTeHUTHl (CHOPOLMCTBI, PEaUHM) U LEpKApUH: H3yYeHHUE >KUBOTO
MaTepuasia Ha (PuUKcHUpoBaHHOM Tmpemnapare. MoHoreHeun. JIarymaubs MHOTOYCTKA: H3yueHHUE
MOpP(}OJIOTUH Ha TOCTOSHHOM TOTAJIbHOM IIpernapare.

JlaGopaTtopHoe 3aHsTHe 2. JleHTOuHble uepBH. [3ydeHHMe Tena JIEHTOYHOIO 4YepBs Ha
(UKCUpPOBaHHOM MaTepHalie: BHEIIHUN BUJA U pa3Mephbl CKOJEKca, IIEHKH, y4aCTKOB CTPOOHIIBI C
MOJIOJBIMH, T€PMAPPOAUTHBIMU M 3peiibIMU wWieHHKaMHu. CBHHOH, ObIYMI COJMTEpPBHl U JIEHTEIl
HIMPOKUIA: TepMappPOAUTHBIE YICHUKH, 3peible WICHUKH, sl (TIOCTOSIHHBIE ITPenapaThl).

Jlaboparopuoe 3anatue 1. Kpyrieie uepBu. Ackapuia: BHENIHee CTpoeHUE ((PUKCHPOBAHHBIN
MaTepuai), BHyTpeHHEe CTpOoeHHe (BJIXHBIN TperapaT), MONepeuHbIe cpe3 acKapuabl (MTOCTOSTHHBINA
npenapat). Sina ackapuisl. JleTckass ocTpuiia, TpUXHMHA CHUpaibHas (IIOCTOSHHBIE Ipenapatsl).
CBoOomHOXUBYIIME U (UTOMAapasUTUYECKUE HEMaToabl (TajuioBble HEMAaToJbl, CTEOJIEeBbBIC:
kaprodesnbHas, Jdyka W dYecHoka u 1p.). KomoBpatkum (kuBoi Matepuan). BomocaTuku
(puxcupoBaHHBIH penapar).

3ananue 1: CocTaBUTh ONKMCAaHUE TIOBPEXKACHUN HEMATOIAMU PACTEHMIA;

3aganue 2: OCBOUTH CIIOCOOBI BHISIBJICHUS HEMATO] B PACTCHUSIX M IMIOYBE.

JlaGopaTopHoe 3ansTue 1. Konpuatsle yepBu. becnosickoBbie. MHOTOIIETHHOKBBIE. BHEIIHSIS
Mopdomnorust Hepenc (PukcupoBaHHBIN NpenapaT). M3yueHne oTAeoB Tena, XapakTep CerMeHTaluu,
ctpoenue ronosbl. [lapanonuu. BaemHee ctpoenre neckoxuina (pukcupoBaHHBIN TIperapar).



10

JlaboparopHroe 3ausite 2. [losckoBbie. ManomeTuHKoBbIe. BHENIHSS MOp(OIOTHs JOKIEBOTO
YepBs: OTJIEINbI TeJla, XapaKTep CerMeHTAlUH, IETUHKH, MosAcokK, (PKuBoil Matepuain). BuyTpeHHee
CTpoeHHE 10k1eBoro uepBs (Bnaxxuble npenapatsl). [lonepeunslii cpes 10k IEBOT0 YepBs
(ITocTosHHBI npemnapar).

JlaGopaTopHoe 3aHsTue 3. [IpecHOBOJHbBIC, MMOUYBEHHBIE OJIMTOXETHl (3HXUTPEYC U JApYyrue —
KUBbIE 00BEKTHI). [IusaBku. BHemmss mopdororus meaunuHckod nusiBku (OKuBoit Matepuan).
N3yueHne BHyTpeHHEro CTpoeHus (BlIakHbIe Makporpenapathl). [lonepeunslii cpe3 NUsIBKU.

JleMoHCTpanus npenapaToB APYIMX BUAOB NHUABOK (J0XKHOKOHCKas MHUSBKA, PbIObs MHUSBKA,
YJIUTKOBas MUSABKA U JIp.).

Jlaboparoproe 3anstue 1. Mostocku. Xutonsl. M3yduenue BHemHeld Mop(dOiOrud XUTOHA
(¢uxcupoBaHHbIii Makpomnpenapat). bproxoHorue. M3yuenue BHemHeld Mop¢osorun OproXOHOTHX
MOJUIFOCKOB: CTPOEHUE DPAKOBHUHBI, I'0OJOBbI, HOT'H. JKHBbIE NpYyIOBUKH, KATYLIKH, BHUHOTpagHas
yJIuTKa, ciau3Hu. Koseknusi pakoBUH IPECHOBOJAHBIX M MOpCKuX BuioB. HabGmonenue 3a
JBU)KEHUEM, TUTAHUEM, JIbIXaHUEM MPYJIOBUKA WIN KaTyleKk ((KMBOI MaTepua).

Jlaboparoproe 3amstue 2. JIByctBopuaTthie u [ojoBoHorme Mmosumtocku. U3ydenwue
0COOEHHOCTEN BHEIIHETO CTPOeHUs 0€33yOKH WM MEPJIOBULIBI: CTPOCHHE PAKOBUHBI, HOTH, ()OPMBI
Tesa, omnpeneneHue BospacTta. OpraHbl MaHTHMHON mosiocTd. JIMUMHKM TJIOXUAMHA (TOTaJbHBIN
npenapar). Kosuiekuys pakoBUH NPECHOBOJHBIX U MOPCKHX BHUJIOB.

['on0BOHOTHME MOJITIOCKHM: M3YYEHHE BHEUIHETO CTPOEHHS M OpPraHOB MAaHTHMHON IMOJIOCTH
KapakaTullbl. BHemHsss Mopdosnorus kaabmapa. JleMOHCTpamusi MakpoIlpenapaToB OCbMUHOTA,
KapakaTulbl U KaJbMapa.

3aganure 1. OCBOMTH OMpeAesieHME OCHOBHBIX BPEIHBIX BHUIOB TOJIBIX CIM3HEHW C MOMONIBIO
aTJIACOB U OIIPEEIUTEIEH.

3amanue 2. Pacno3sHaTb M ONPEACIMTH IOBPEXKJIEHUS, IPUUYMHEHHBIE HA3EMHBIMU
MOJITKOCKAMH, CEIbCKOXO03UCTBEHHBIM PACTCHUSM.

JlaGopatopHoe 3ansaTHe 1. Unenucronorue. PakooOpasHble. BHemHsss Mopgosorus pedHoro
paka (puxkcupoBaHHBI Matepuan). V3ydeHHME KOHEYHOCTEH pPEYHOTO paka, MPHUTOTOBICHUE
IpenapaToB KOHEYHOCTeH. BHyTpeHHss1 MOp(hoIorus peqHoro paka (M3y4eHUe BCKPHITOTO PEYHOro
paka Ha (DUKCHPOBAaHHOM MaTepuaisie). BHemmHsist Mopdoiorus pakooOpasHbIX pPa3HbIX BHJIOB:
*KaOpoHOT, apTeMus, BETBUCTOYCBIE PAauKH, LUKIOMHUIBI, MOPCKON >Kely]b, OOKOIIaB, BOASHOM
OCJIMK, MOPCKOM TapakaH, MOKpHIIa, KpeBeTKa, Kpao.

Jlabopatopnoe 3anstue 2. Unenucronorume. XemnuiepoBbie. IlaykooOpasubie. BuemHss
MOpGOJIOTUST CKOPIHMOHA, CajbIlyTH, Mayka, Kiema. V3yueHue KOHEYHOCTEH Mayka: XeJHLEpBhl,
NEeJUINAbIbl, XOAWIbHBIE HOTM, NayTHHHbIE OopoxaBku. CTpoeHHE pOTOBOrO ammapara Kiema
(mocTostHHBIN npenapart). JlemoHCcTpanus U paboTta ¢ GUKCUPOBAHHBIMU ITpenapaTaMHu.

JlabopatopHoe 3aHsTHe TpaxeitHompimamme. MHOTOHOXKW. BHemHsiss Mopdonorus
MHOTI'OHOKEK: CKOJIONIEHIpa, KUBCSK, kaMHena3. Hacexomble. BHemHsst Mopdonorus HaceKOMBbIX.
OOBEeKThI: YepHBI TapakaH, Malckui Xpyll, OpOH30BKa, XyK-miaByHell. CTpoeHHE KpPBUIbEB,
KOHEYHOCTEH, YCHUKOB. THIIBI POTOBBIX amlapaToB HACEKOMBIX: TPBI3YIIMM, COCYIIUM, KOIIOLIE-
COCYIIMH, JFKYIITUH, JTOKAOMMKA (TOCTOSIHHBIN TIpenapat). THUIlbl KOHEYHOCTEeH HACEKOMBIX B CBSI3H
C IPUCIIOCOOJICHUEM K pa3HBbIM cpejiaM oOuTaHus (>KUBON U (PUKCUPOBAHHBIN MaTepHall).

JlaGopaTopHoe 3aHsATHE 2. AHATOMHUSI HAcEKOMOro. BCKpbITHE YEpHOTO TapakaHa
(uxcupoBaHHbIi mnpenapaT). Pa3BuTHe HACEKOMBIX C HEMOJHBIM IPEBPAIICHUEM: Ky3HEUUK,
KOOBUIKA U JApyrue BUbL. Pa3BUTHE HACEKOMBIX C MOJHBIM IpeBpalieHreM: 0abouka, KykK, muena u
Apyrue BUIbl. 3HAKOMCTBO C OCHOBHBIMM IIPEACTABUTEISIMM OTpsAOB Kiacca Hacekomble
(cucTeMaTUYECKHUE KOJUICKIINH, SKCKYPCHH B IIPUPOY ).

JlaGopaTopHoe 3ansatue. Mriokoxxne. Mopckue 3Be3/1bl: BHEIIHAS U BHY TPEHHSAS MOP(OJIOTUS
MOPCKOI 3Be3/1bl. MOpPCKHE €K1, CTPOCHHE CKeJIeTa MOPCKOTO exka ((PUKCHPOBAaHHBIN MaTepHal).

Tema 8. Yunce ucciaeaoBarth (6 4).
Teopus 2 yaca
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HHcTpyKTax Mo TeXHUKE O€3011acHOCTU U oxpaHe Tpyaa. MHcTpykTax no padote ¢
ONTHYECKUMHU IpUbopaMu. MeTojuKa H3roTOBIEHHS TOHKOTO cpe3a. MeTojuKa U3roToBJICHUS
BPEMEHHBIX MPENapaToB.

IIpakTuka 4 yaca

Junaktuueckass urpa «Caenaii BbIOOp». 3HAKOMCTBO € OMOJIOIMYECKHMMHM CIEIHATbHOCTIMU
(300morusi, OOTaHHWKA, MHUKPOOMOJIOTHUS, MAJICOHTAJIOTHS, aHATOMHMs, 3Kojorus). Beibop Oymyiueit
npodeccun U3 CIHCKa OMOJIOTHMUECKUX CreluaibHocTel. JlnarHoctuueckas urpa «llepBeie maru B
IKOJIOTHIO.

OtpaboTka HaBBIKOB PabOTHI C ONTHYECKUMHU MPUOOPAMHU.

OcBoeHrEe METOJIMKU U3TOTOBJICHUS TOHKOTO Cpe3a pacTeHUs (TMOTEPEUHBINA WU TTPOIOTBHBIN ).
M3roToBneHne BpeMeHHBIX NpenapaToB. TeXHUKA MPUMEHEHUsI KOHTPACTUPYIOIINX KpacuTesnen (o
— Kanuil HoJ, METWJIEHOBasl 3eJieHb, KOHTO KpacHBbIH M J1p.). OTpaOOTKa HABBIKOB BBINOJIHEHUS
OMOJIOTUYECKOTO PUCYHKA.

Tema 9. buopa3zHooOpa3ue oprannyeckoro mupa (6 4).

Teopus 2 yaca

CucrtemMa OpraHU4ecKoro *MBoro mMupa. IIpuHIMIIEL BbIJEIEHUS JOMEHOB (HAALAPCTB) XKUBOK
OPUPOJBL: apXeH, OaKTepUH, pacTeHHs, IpuObl M KUBOTHBIE. BUPYChl — BHEKJIETOUHBIE (HOPMBI
KU3HU.

ITpakTuka 4 yaca

OtpaboTka HaBBIKOB PaOOTHI C ONTHYECKUMHU MPUOOPAMHU.

Hunaxktuueckas urpa «Ilapazutsl MUKpOOOBY.

Junaktnueckas urpa «B HEKOTOPOM LapCTBE UM B HEKOTOPBIX LIAPCTBAX.

Tema 10. BueksieTounbie pOpPMBbI :KU3HU — BUPYCHI (6 1).

Teopus 2 yaca

BBenenne B OCHOBBI BHpycosoTMH. OTKpbITHE U CHEU(PHYHOCTH BHUPYCOB. CTpyKTypHas
OpraHu3aliusi BUPUOHA Ha NpUMEpe BUpyca TaOauHOW MO3auKH, BUpyca IpUIlla, BUpyca IenaTuTa,
BUpyca UMMYyHoOAe(puuuTa yenoseka. [IpopuiakTuka 1 JeueHrue BUPYCHBIX HHPEKIUH.

IIpakTuka 4 yaca

[TpocmoTp 1 06cyxaenue BuneopuabmMoB «Bupycby, «CITH».

PaGora co cxemamu «CTpoeHue BUpyca».

OtpaboTka HaBBIKOB PaOOTHI C ONTHYECKUMHU MPUOOPAMHU.

Tema 11. Ikosnorus pacrenuii (12 a).

Teopus 4 yaca

[Tonsitue 06 3xonoruu pacreHuil. Ee MecTo B cuctemMe OMOJIOrMYECKUX HAYK, CBA3b C APYTUMU
HayKaMH.

[TpuHIMOBl  AEWCTBUS DKOJOTHMUYECKOro (akTtopa. 3aKOH OrpaHUYMBAIOLIETO (PAKTOPHI.
[Ipucriocobnenne x ¢dakTopaM cpeabl. AnanTtanys pasHBIX ypOBHEW (OT OHOJOTMYECKOTO [0
aHATOMO-MOP(OIOTUYECKOT0). DKOIOrHUYECKHE TPYIIBI U )KU3HEHHbIE (DOPMBI.

Caer kak 3kojoruueckuii pakrop. [Ipucnocobnenust pacTeHUi K pa3InYHbIM THIIAM CBETOBOTO
pexuma. CTpykTypHbIe U (YHKIIMOHATIbHBIC aianTaluu. SIBieHue Gortonepuoanusma.

Temno kak skonorudeckuit paktop. [IprcmocodbaeHus: K TEMIOBOMY PEXUMY Pa3IHUHBIX 30H.
Tenuo n xosox B )KU3HU pacTeHui. Temneparypa pacTeHHM.

BrnaxxHOCTh Kak 93KOJIOTMYECKUU (akTop. DKOJIOr0o-pU3HOJOTUUECKHE XaPaKTEPUCTHKH
pactenuil. HazemHble 1 BOJHBIE pacTEHUs. 3arpsI3HEHNUS BOAHOM CPElbl U PACTEHUS.

Bo3nyx xak ocobast cpefa M CIOXKHBIM KOMILJIEKC SKOJIOTUYECKUX (aKkTopoB. Pusndeckue u
XUMHUYECKHE 0COOCHHOCTH. BiusiHue 3arpsi3HeHuit Ha pacTeHus. Beinenenus pacteHui.

[TouBeHHas cpea B )KM3HU pacTeHUIl. XapaKTepUCTHKAa KOMIUIEKCA IKOJIOTHYECKUX (PaKTOPOB.
MuHepanbHblii cocTaB MouYBbl. 3acosieHue. KucimorHocts. Mexanuueckuii coctaB. OcoOe HHOCTH
OTHOIICHUH TOpda U paCTCHUM.
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CaeT kak skosiorndeckuii pakrop. [IpucmocobeHrs pacTeHU K pa3TuIHbIM TUIIAM CBETOBOTO
pexxuma. CTpyKTypHbIEe U GYHKLMOHAIbHbIE afanTaluy. SIBjaeHue Goronepruoausma.

Temnmo kak skosorndeckuii ¢axrop. [IprucrnocodbaeHus K TEIIOBOMY PEKUMY Pa3IMYHBIX 30H.
Teno n xomox B )KKU3HU pacTeHUi. Temneparypa pacTeHHMN.

BnaxxHocTh Kkak 3Koiormyeckuid (akrtop. IKOJIOro-pU3MOJOTHYECKUE XAPAKTEPUCTUKH
pactenuil. HazemHble 1 BOJHBIE pacTeHUs. 3arpsi3HEHNUS BOAHOM CPEJlbl U PaCTEHUS.

Boznyx kak ocolasi cpefia U CIIOKHBIM KOMILUIEKC IKOJIOTMYeCKUX (hakTopoB. Dusnueckue u
XMUMUYECKHEe 0COOCHHOCTH. BnusiHue 3arpsi3sHeHuil Ha pacTeHus. BeineneHnus pacTeHuil.

[TouBeHHas cpea B )KM3HU pacTeHUIl. XapaKTepUCTUKA KOMIUIEKCA IKOJIOTHYECKUX (PaKTOPOB.
MunepanbHblii coctaB mouBbl. 3acosienue. KucinotHocts. MexaHnnyeckuil coctaB. OcoOeHHOCTH
OTHOIICHUH TOpda U pAaCTCHUM.

OKOJIOTUYECKass YCTOWYMBOCTH pAcTeHUH (MOPO30yCTOMYMBOCTb, XOJIOAOYCTONYHMBOCTD,
KHCIIOTOYCTOMUMBOCTE). OOLMe MeXaHU3Mbl peakUUd pacTeHUN Ha HeOIaronpHUsTHbIE BHEIIHUE
BO3ACUCTBHA. AJANTUBHBIM NOTEHLMAN pacTeHWd. MeToasl 3aKajluBaHUS M IOBBIICHUE
CTPECCOYCTOMYMBOCTH PACTEHUM.

DKOJIOTUYECKass YCTOWYMBOCTh pAcTeHUH (MOPO30yCTOMYMBOCTh, XOJIOAOYCTONYHBOCTD,
KHCIIOTOYCTOMUMBOCTE). OOLMe MeXaHU3Mbl PEaKIUU pAacTeHUH Ha HeOJIaronpusTHbIE BHEIIHUE
BO3ACMCTBUSA. AJNANTUBHBIM MOTEHUMal pPACTeHHH. MeToapl 3aKkajldBaHUS M IOBBIIICHUE
CTPECCOYCTOMYMBOCTH PACTCHUM.

IIpakTuka 8 yacos

I'pynnosas urpa «4ro? I'ne? Korga?».

OmnwiT 1: onpeaesneHne >XKU3HECTIOCOOHOCTH ceMsiH (ITOKa3aTh, YTO BO3MOXKHO JO MPOpPAIIHBAs
CEeMsIH OINpe/e]UTh COCTOSHHE 3apojbliia (kuBoW wiM moruOmmii)). OmeiT 2 HaOmoaeHHe 3a
MHTEHCHUBHOCTBHIO BTOPUYHOT'O KOpHEOOPa30BaHUs MPH 3aTOIJICHUN TIOYBHI.

OnwiT 1: BAUSHHME YCJIOBHH OCBEIICHHE HAa aHATOMO-MOP(OJOTHYECKOE CTpOSHHE M0OEroB
(moka3aTh BO3MOKHOCTb YIIPABJICHHE POCTOM CTEOJIsI M BIAMSIHUE YCIOBHUI cpelbl Ha MOP(OJIOTUIO U
aHATOMUIO OpraHa).

OmnebIT 2: cTpoeHue cTeOIst BOJHOIO PacTeHUs I0/eU (110Ka3aTh COCTOSHHE OpraHa B CBS3U C
YCJIOBUSMU OOUTAHUS paCTECHU).

OmnsIT 3: BIMSIHME MUHEPAJIBHBIX JIEMEHTOB Ha NPOpPACTAaHUE CEMSH B IOYBE (I10Ka3aTh, YTO
JUIS HOPMAJbHOT'O POCTa PAcTeHHH HEOOXOIMMO BHOCHUTH B IOYBY OIPEAEIEHHOE KOJIUYECTBO
yaoOpeHuit).

OmpiT 4: BrusiHUE M30BITKAa YAOOPEHHI Ha POCT MPOPOCTKOB (MPOHAOIIOAATh KaK BIMSIET Ha
POCT MPOPOCTKOB MOJKOPMKA H30BITOUHBIM KOJTMYECTBOM YAOOPEHUHA).

OmnsIT 5: onpeaesieHne CoJIM KaJIbIUs Ha CPe3ax JIMCTHEB KalyCThl,

OmpIT 6: BIUSIHUE 3aCyXU (TIepeyBIaXHEHHs, 3aCOJICHHUS TOYB) HA (PU3HOIOTHYECKHE MTPOLIECCHI
Y IPOAYKTUBHOCTb COPTOB PACTEHHUHU.

OmnsIT 7: BIMSIHME PAa3HOW KUCIOTHOCTH NMUTATEJIBHOTO PacTBOpa Ha POCT U NPOTYyKTUBHOCTH
pacTeHuil (TYMeHb, OBEC, TOPOX, OOOBI U 1p.).

Hoxmanpl: «PacTeHnss — HHAMKATOPHI 3arpsA3HEHHs OKpYy»Karowen cpeas, «Pacrenus,
OUMILAaIoIIMe aTMOC(EpPy OT BPEIHBIX BELIECTBY.

OnbIT: paspylleHHE LUTOIUIa3Mbl NPU  3aMOpakKMBaHMM  (IIOKa3aTh  MOCIEIEHCTBUS
OTPULIATENILHOM TEMIIEpATypPhl HAa IUTOILIA3MY ).

CMOTp-KOHKYPC 3KOJIOTMYECKUX ITPOEKTOB.

Tema 12. buopaznooopa3ue rpudos (6 4).

Teopus 2 yaca

[IpencraBieHuss O TOJNIOKEHUM TpUOOB B cHCTeMe opraHudeckoro mupa. OcobeHHOCTH
CTPOEHHS KJIETKH W BEreTaTuBHOro Tesa (Muuenus). CrnocoObl MUTaHus, pa3MHOXKEeHHUs. OCHOBHBIE
crocoObl  criopoHomienus. Knaccudukamuss rpuboB. Ilonstne o mapasutuzme. OCHOBHBIE
npeacrtaBuTes. VX ponb B MPHUPOAHBIX KOMIUIEKCAX M 3HadeHWE Uil 4enoBeka. CheqoO0HBIE U
SITTOBUTBIC TPUOBI.



13

IIpakTuka 4 yaca

Jlaboparopnas pabota. Crtpoenue campopuTHOoro rpuba — Mykopa (IIPUTOTOBICHUE
BpeMeHHOro mpemnapata). CriopooOpa3oBaHHe y IJIECHEBOIO I'puba — MEHMLIMIUIA (IIPUTOTOBICHHE
BPEMEHHOT0 Mpernapara).

[ToukoBaHUE y IPOKKEBBIX TPHOOB (MPUTOTOBICHUE BPEMEHHOTO IIpernapara).

3HAKOMCTBO CO CHEIOOHBIMH M SAOBUTBIMH T'pHOAMU IO CHPABOYHUKAM U OMPEACITUTEIISIM.
Hunaktuyeckas urpa «He yBepen — ue oepu!».

Tema 13. MHorooopa3sue 0ecClio3BOHOYHbBIX: HU3IIME MHOTOKJIeTOYHbIE (12 ).

Teopust 4 yaca

['yOku Hambonee NPUMUTHBHBIE MHOTOKJIETOUHBIE >KUBOTHbIE. OCHOBHBIE OCOOEHHOCTU
cTpoeHuss M Ouonoruu TyOok. 3HaueHue B mnpupone. Crpekatounme. OOmas XapaKTepHCTUKA
KUBOTHBIX C JABYXCJIOIHBIM ypoBHeM opranuzauuu. Kinaccudpukanms.

ITpakTuka 8 yacos

Jlaboparopuoe 3anstue 1. ['yOku. [IpecHoBomHast TyOka — Bomsra: BHEIIHUI BHJI KOJIOHUH,
CKEJIET, IIPUTOTOBJICHHUE Mpernapara JJisi U3yueHus Uri ckenera, reMMmysbl. [locTosHHBIN mpenapaT
CKelera MOpCKOM rpymmbl (0o00oro BuAa), pa3HoOOpa3ue Wrji, CIOHTUHOBBIA — CKEleT.
@DuKCUpPOBaHHBIE NPENAPAThl Pa3IMUHBIX T'YOOK.

Jlabopatopnoe 3anstue 2. Ctpekaronme. JXuBas THapa: BHEIIHEE CTPOCHUE, MUTAHHE,
IBIDKEHHE, COKpAIleHne Teia M mrynanel. [IpurotoBneHre u m3ydeHue mpemnaparta CTpeKaTeIbHBIX
KJIETOK. VI3yueHune nonepeuHoro 1 npooJIbHOTO cpe3a Iuapsbl (IOCTOSIHHBIN IIpenapar).

Tema 14. Ikos0rus KUBOTHbIX (12 4).

Teopust 4 yaca

BBeneHue B Kypc SKOJIOTUM JKUBOTHBIX: OCHOBHBIEC MOHSTHS, PACHpPECICHHE KUBOTHBIX
opranu3MoB B orocdepe.

[Tonsitue 00 aganTanuu KUBOTHOTO opranusma. [Ipucnoco6ieHHOCTh KUBOTHBIX K Pa3IMYHbIM
cpenaM oOuTaHUS.

OOmme MpUHIKIBI aJalTallid Ha YPOBHE )KMBOTHOTO OpraHu3Ma. 3akoH MUHHMyMa JlnOuxa.
3akoH ontumyMma. JlumMutupytomnme GakTopbl. OBpUOUOHTHBIE U CTEHOOMOHTHBIE BUbl. AJaNTalllu.
AHabuno3 u rudbuos.

IIpakTuka 8 yacos

Pa6ora ¢ Tabnunmu. Mcnonp3oBaHue 31eKTpOHHO-00pa3oBaTeIbHbIX pecypcoB (DOP). Pabora
co cxeMamu: «I'yOOKOBOAHbIE XUBOTHBIE M UX aJanTalus K cpejie oOUTaHMs», «BBICOKOrOpHbIE
KUBOTHBIE W MX aJanTamusi K cpeie obutaHus». Pemenue skomormyeckux 3anad. Ilocemienue
OoKeaHapuyMa, JienbpuHapuyma.

JlaGopaToproe 3aHsTHE 1. [IpHcroCcOOIEHHOCTh K pa3NUYHBIM cpeaM OOMTaHMA. AjanTarus
0eCII03BOHOYHBIX XUBOTHBIX K BOJHOMY 00pa3sy >KuM3HU. BoaHble Oecro3BOHOUHBIE Ha IMpHUMEpe
KyKa-IUIaByHIla, €ro JIMYUHKHU; BEPTAYKU; BOJOMEPKH; JHUYMHOK CTPEKO3; BOJOMEPKH; BOJHBIX
VIIUTOK; TMYUHOK KOMApOB; MayKa-cepeOpsHKU; MOPCKOT0 KOJIBYAaTOTO YepBsl HEpeuca u Jp.

Jlaboparopuoe 3anatue 2. [IpucrnocoOIeHHOCTh K pa3lTuYHBIM cpejlaM oOuTaHus. AjamTaius
MO3BOHOYHBIX )KUBOTHBIX K BOJHOMY 00pa3y kM3HU. Bo/IHbIE M03BOHOYHBIE HA IPUMEPE IETb(YHHOB,
KacaTok, OesyX, TpeHJIaHACKUX KUTOB.

Jlaboparoproe 3ansaTue 3. IIpucocoONICEHHOCTh K Pa3TUYHBIM cpeaM OOMTaHUs. AanTarys
KUBOTHBIX K )KU3HU B ITOUBE. Y 0€CIIO3BOHOYHBIX HA IPUMEPE PAKOBUHHBIX aMe0, J0KIEBOTO YEPBs,
ME/BEJIOK U Ap. Y TO3BOHOYHBIX Ha MpUMeEpe 3eMIIEPOHKH U KpOTa.

JlaGopaTopHoe 3aHsATHE 4. AnanTanus >KMBOTHBIX K Pa3IMYHOMY TEMIIEPATypPHOMY PEXUMY.
[Ipocmotp BuaeoduiabmMa «ApKTHYECKHE KUBOTHBIE», «JKUBOTHBIC MycThIHWY». PaboTa co cxemamu:
«ApKTHYEeCKHEe XKMUBOTHBIE W HMX ajamnTtanus K cpene oOutaHus», «[lycTbIHHBIE >XKHMBOTHBIE U HX
ajanTanus K cpene oOuTaHus», «l3ydeHne BHEMIHUX MOPQOJIOTHUECKUX YepT aJanTaldd pa3HbIX
BUJIOB PENTHIIMM K IMyCTBIHHOMY 00pa3y >KHU3HM, Ha IPUMEpE XaMeJleOHa, CTEKIITHHOW 3MeH, BapaHa,
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WUTyaHbl, TEKKOHa», «/3ydeHne oCcOOCHHOCTEH TEpPMOpPETyJAlMH KUBOTHBIX Ha TMpuMepe: Oyporo
MeJBeIsl, COOaKu, CHHULIBI.

Tema 15. MHoroo0pa3ue no3BoHo4YHbIX (30 ).

Teopusi 10 yacos

Xopnosble. OOmiast xapaktepuctuka. Crenuduueckie 4YepTbl OpraHU3aldd U TPU3HAKH,
o011re ¢ HEKOTOPHIMU OECTI03BOHOYHBIMU KUBOTHBIMH (BTOPUYHASI MTOJIOCTh TeJla, BTOPUUHBIA POT,
MeTamepuss U T. A.). MecTo XOpIOBBIX CpeAM IPYrMX THUIOB >KUBOTHOT'O IApCTBa. 3HAUYCHHUE
XOPZOBBIX B IPUPOJE U KU3HU JHOJEH.

Bbecuepennbie. OOmias xapakrepuctika. becuepennpie kak Haubosee NPUMUTHBHBIE XOPJIOBBIE.
Opranuzanusa OecuepenHbIX Ha MpuMepe JaHleTHUKa. [IpucnocoOuTenbHble 0COOEHHOCTH CTPOCHUS
y OOBIKHOBEHHOTO ¥ TUIyOOKOBOJHOTO JIAHIIETHUKOB B CBSI3U C OCOOCHHOCTSIMH YCIIOBHI OOUTaHHUS U
oOpa3a ux >xu3Hu. Pa3BuTHe NaHIIETHUKA KaK OTPa)KEHUE MEHSIOUIMXCS YCIOBUN CYIIECTBOBAHUS U
WUTIOCTpaIs Hanbosee THIMMYHOTO Pa3BUTUS XOPAOBOTO KMBOTHOTO.

JlnunnoynoxopaoBbie uian O6o0i0YHUKH. OCOOEHHOCTH MOP()OJIOTHHM M aHATOMHUHU Pa3HBIX
¢bopm 006010yHMKOB. OCHOBHBIE HampaBieHus cnenuanuzanud. Kiaccudukanus. Xapaktep
OHTOreHe3a U (unoreHesa. JINUMHOYHOXOP/IOBBIE KaK MPUMEP PErPEeCCUBHOM 3BOIOIIH.

[Tonoxenne OecyepenHbIX W JMYMHOYHOXOPIAOBBIX B cucteme. Ilpomcxoxaenue u
HaIlpaBJICHHE HBOJIOLUN HU3IIUX XOPIOBbBIX.

[To3BoHounble i YepenHsie. becuentocTHrie. XapakTepHble MOP(OIOTHUYECKHE MPU3HAKH.
OcHoBHbBIE HampaBiIeHus crenuanuzanui. Oopas Ku3Hu.

YemocTHOpOThIE. PHIOBI. XapakTepucTuka pbl0 Kak MNEPBUYHBIX BOJHBIX YETIOCTHOPOTHIX.
Pa3putue uemoctell M mapHbIX KoHeuHocTeil. IlporpeccuBHble 0COOEHHOCTH MOP(OJIOTUH H
MIOBE/ICHUS B CBS3H C YCJIOBUSIMHU CYIIECTBOBAHMS.

XpsimeBble pbiObl. OOmIas XapakTepUCTUKa XPSIIEBBIX pPbIO Kak TPYIIbI, COYETAIoUIeH
MPU3HAKU HU3IIEH OpraHu3aluu (XpsILEeBON CKesleT, »KaOepHbIl ammapaT U JAp.) ¢ IPOrPECCUBHBIM
HaIllpaBICHUEM pPa3BUTHS HEPBHOW CUCTEMBI, YCIIO)KHEHHEM IIOBEJCHUS, pA3MHOXKEHHUS H
AMOPHUOHATILHOTO Pa3BUTHA.

Koctabie ppiObl. O6111ast XapaKTepUCTHKA KOCTHBIX PHIO Kak BBICIICH Tpynmbl Hajgkiacca. Ee
MHOTOYHCIIEHHOCTh M MHOT0OOpazue B CBS3M C Pa3IMYHBIMHM YCJIOBHSIMH CYIIECTBOBAaHUSI.
Knaccudukanus.

3emHoBoAHbIe. OOIas XapakTepUCTHKa KJacca B CBA3M C 3€MHOBOJHBIM 00pa3oM >KU3HH.
OCHOBHbBIE 4YEPTHl OpraHU3alMyd B 3aBUCHUMOCTH OT YCJIOBUH cymiecTBoBaHUsA. CTpoeHue u
(GyHKIMOHMpPOBaHUE TJIABHEHIIUX cHUCTeM opraHoB. PasMHoxkenue u passurtue. [locienoBarenbHas
CMEHa THUIIOB CTPOCHMS B CBS3M C H3MEHEHUSMM YCJOBHMM >XM3HM (Ha mpumepe MeTamopdosza
nsarymku). CucTeMaTuka 36 MHOBOAHBIX.

[IpecMmbikarommecs. OOmas xapakTepucThka penTtwinid. [IpucrnocoOuTenbHbple K HA3eMHOMY
CYLIECTBOBAHHUIO OCOOEHHOCTH OpraHM3allMM PEenTUINH (KOXKHBIE ITOKPOBBI, CKEJIeT, HEpBHAs
cucTeMa, BHYTpeHHUE opranbl). OCOOCHHOCTH pPa3BUTHS, IMOSBICHUE SHIEBBIX U 3aPOJIBIIIEBBIX
000JIOUEK KaK pe3ylbTaT MPUCHOCOOJIEHUST K pa3sMHOXKEeHHI0 Ha cyme. CucremaTuka
MPECMBIKAIOIIUXCS.

ITpoucxoxaeHue u 3BOIOLUS IpecMbIKaromuxcs. PasHooOpasue ApeBHUX MPECMBIKAIOIIUXCS.

[TpuuuHBI BEIMUpPaHUS OOJBIIMHCTBA TPy PETTUIHM.

DKONOTUST M XO3AWCTBEHHOE 3HAYEHUE MPECMBIKAIOIMXCS. YCIOBUS CYIIECTBOBAHUS U
0c00eHHOCTH reorpauIecKoro pacmpocTpaHeHus. DKOJIOTHUECKUE TPYIIbI: Ha3eMHbIE, MOI3¢MHO -
porolue, peBecHO-Ja3aolue, MPUCIOcobIeHre K TOJEeTy, BoAHbIE. [Ipu3Haku crenuaiu3aiyu.
[Tutanue u npucnocoOienus Kk poxy nuum. [Ipucrnocobaenus s 3amuThl U HanaaeHus. Pentunuu
«KpacHo! KHUTH» ¥ MEPBI 110 OXPAaHE PEAKUX U UCYE3A0IIMX BUJIOB.

OOuras xapakTepUCTUKA NTULl KaK IPOrPeCCUBHOM BETBU IMO3BOHOYHBIX, IPUCIIOCOOUBIINXCS K
nosiety. OCOOEHHOCTH OpraHu3alii B CBA3M C MPHUCIOCOOJEHHEM K Ha3eMHOMY M BO3IyIIHOMY
o0pa3y xwu3Hu. ['onocoBoil ammapar u ero ¢yHkiuu. OcoOEHHOCTH CTPOCHHSI siilla U Pa3BUTHS
3apojpiia. CucTeMaTrKa NTHULL.
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[ToBenenue nrun. TeppuropuanbHoe mnoBenaeHue. DopMbl MPOSBICHUS TEPPUTOPUATBHBIX
OTHOLIEHUN Yy pa3HbIX BuAOB. lloBeneHue npu pa3MHOXKEHMM. bpadyHoe IOBEIEHHE U €0
BUAOTUIINYHBIE (OopMBL. ['HE310CTpOCHNE U BUIOBOM cTepeoTur. POpMbl TPyNIOBOM OpraHU3aIiH
ntuil. ['oocoBoe nmoBeeHNE NTUIL U €70 OMOJIOTMYECKOE 3HaUEHUE.

Mnekonuraronmpe. OOmas XapakTepUCTUKAa MIIEKOMUTAIONMX KaK BBICHIMX O3BOHOYHBIX
KHUBOTHBIX. O030p OpraHM3aliy U OCHOBHBIX YEPT KU3HEAESITeIbHOCTU. [IporpeccuBHbIC IPU3HAKH
LEHTpaJbHOM HEepBHOM cucteMbl. (OCOOEHHOCTM CTpOeHHUs M (QYHKIMH Mo3ra y pasHBIX
IKOJIOTMYECKUX IpyInn. MeXaHu3Mbl TEPMOPETyJIALANA. XapaKTepHbIE YEPThl OpraHHU3aluHi B CBSI3U C
pasnuyreM ycloBui cyniecTBoBaHU. DOpMBbI SMOPHOHATIBLHOTO Pa3BUTHSL.

IpakTuka 20 yacos

[TpocmoTtp u o0cyxaenue BuaeopuiabmMoB. PaboTa ¢ Tabauuamu. Vcnonb3oBaHue 37E€KTPOHHO-
oOpazoBatenbHBIX pecypcoB (DOP).

JlabopaTopHoe 3ansTue. JInunnounoxopaossie, uiau OGonoyHukH. Acuuann. buonorudeckue
0COOEHHOCTH; OJIMHOYHBIE U KOJIOHHAJIbHBIE, CUJf4Me U IuaBatoiiue ¢popmbl. CTpoeHUE aclMIUH.
Pa3MHOXeHHe W pa3BUTHE: OECIIONIOE U TOJIOBOE Pa3MHOXKEHHUE, CTPOCHUE JIMYMHKU (ITOCTOSIHHBIC
MUKPOIPENapaThl).

Canbnbl. buonorus; oguHOuYHBIE M KOJIOHHAJbHbIE (hopMbl. CTpoeHHE, pa3MHOKEHHE U
pa3BUTHE casbll 1 O0YCHOYHHUKOB (TIOCTOSIHHBIE MUKPOIIpEniapaThbl). MeTareHnes u ero OMoJI0ruyeckoe
3HaYCHHUE.

AnneHauKynspuu. buonoruss M CTpOeHHE alleHIUKYJSIpUil; Pa3sMHOXKEHHE U DPA3BUTHE
KUBOTHBIX (TIOCTOSIHHBIE MUKPOIIPEIapaThl).

Munoru. Muxkcunapl. OcoOeHHOCTH oOpraHu3aluu W Owonorun. PacmpocTtpaneHuwe u
X03HCTBEHHOE 3HaueHUe (PUKCUPOBAHHBIN MaTepua).

Jlabopatopnoe 3aHsthe 1. HarmsamHoe wu3ydeHue CTPOSHHS CKelleTa XPSAIIEBBIX pBIO.
OcoOeHHOCTH CTPOEHHMSI Yepenia, NO3BOHOYHMKA, TAaPHBIX U HEMAPHBIX KOHEUHOCTEH aKyJibl. OTnenbl
[I03BOHOYHOIO cToj0a. Pasnuume TynOBEIIHBIX M XBOCTOBBIX IO3BOHKOB. [lomepeuHslii paspes
TYJIOBUILIHOT'O MIO3BOHOYHUKA. DJIEMEHTHI IIJIEYEBOI0 NOsICa C TPYAHBIM IIJIABHUKOM.

JlaGopaTopHoe 3aHsiTHe 2. BHemrHee W BHyTpeHHEE CTpOEHHE XpsIIeBbIX pbI0. Dopma Tema
aKyJ, pacIlOJIOKEHHE NapHbIX M HENApHBIX IIABHUKOB. l'eTepoLiepKanbHBI XBOCTOBOW IIJIAaBHUK.
BHemHuii BUI M pacloOOKEHUE BHYTPEHHUX OpPraHOB KOJKOYEH akyibl. BHemmHuii BuUx u
pacrosio’keHne BHYTPEHHUX OPraHOB KOJIIOYel aKyJibl (IOCTOSIHHBIE MpenapaThl).

JlaGopaTtopHoe 3aHsTHE. CpaBHUTENBHO- AHATOMMYECKHUN 0030p 3eMHOBOJHBIX. OCHOBHBIE
HKOJIOTHYECKHE TPyIIbl. OCOOCHHOCTH BHEIIHETO BHU/IA JIATYIIKH, HAOIIOICHUE 32 KUBOU JIATYIIKOM.
Bckpeitas siArynika, CTpoeHHe CUCTEM OpPraHoB (IIOCTOSTHHBIN MaKkpoOIpenapar).

JlaGopaTtopHoe 3ansiTe. CTpoeHue ckenera mpecMblkaroumxcs. Ckener BapaHa B LIEJIOM,
OCHOBHBIE €r0 YacTHU: 4YEpeN, IT03BOHOYHMK, CKEJET IapHbIX KOHEYHOCTEH M UX I0SCOB.
OcoOeHHOCTH CTPOEHUs CKeJleTa 3MEM M uepernaxu. Jletanu cTpoeHHs CKeJeTa BapaHa U YeperoB
BapaHa, Kpokoauia M yepenaxu. CTpoeHue uepena KpPOKOIWJA, BapaHa, 3Me€U U uepenaxu (1o
MYJISKaM).

Jlabopatopuoe 3anstue 1. Ctpoenue ckenera ntuil. OCOOEHHOCTH CTPOCHHUS CKejeTa ITHIL:
yepen BOPOHBI COOKY, 4epen BOPOHBI CHHU3Y, CKEJeT TyJIOBHIA COOKY (BKJIOYash MO3BOHOYHBIH
CTOJIO, TOSIC MIEPEeTHUX KOHEYHOCTEH, TPYAUHY, peOpa, Ta30BbIi MOsIC, CKEJIET Kpblia, CKENEeT 3aHei
KOHEYHOCTH (TI0 MYJISKaM).

JlaGopaTtopHoe 3aHsATHE 2. BHemHee UM BHyTpeHHee CTPOEHUE NTHI. THIBI TEpheEB,
MOKpbIBaroIpe T1ein0 NTull. OCOOCHHOCTSMH BHEIIHETO BHUAA MTHUIBI, OCOOCHHOCTU CTPOCHHS
OCHOBHBIX CHCTEM OPraHoB (ITOCTOSTHHBIN MaKpoIpenapar).

ITpocmotp Buaeopunbma «Il0o3BOHOUHBIE KMBOTHBIE CBOEro Kpas». JumakThdeckas Hrpa
«Ilone3Hsble U BpeIHBIE BUIBDY.

Jlabopatopuoe 3amstue 1. Mopdonoruyeckas U OHUOJOTHYECKas XapaKTEPHCTHKA
miekonuTaomux. CTpoeHHe cKejleTa MIIEKONUTAIOMMX. YBEJIWYeHHEe MO3roBoro depemna (1o
MYJISKaM).
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JlaGopaTopHoe 3aHsTHe 2. BHenHee u BHyTpeHHEE CTpOCHUE MIIeKOMUTAIMMX. OCOOEHHOCTH
BHEIIHEro oOymka Oeoil Kpwickl. Bekpeitas kpbica. OOIee pacnosiokeHue BHYTPEHHUX OpPraHoB
(mOCTOSIHHBIN MaKpoIpenapar).

Tema 16. [Ipome:xxyToOuHasI aTTeCTALUSA 110 HTOraM ocBoeHus nepsoro roga LOOII (6 4).
Teopus 2 yaca

O0001aroIas JEKIMS 10 UTOraM roja.

ITpakTuka 4 yaca

KoHTposibHOE TECTHpOBaHMUE.

[TpoBepka BbINOIHEHUS J1a0OPATOPHBIX pabOT B paboyuX TETPaIIX.

4. Ilnanupyemblie pe3yJibTaThl IEPBOro rojxa 00y4eHust
JIn4HOCTHBIE pe3y/IbTAThI:
® pa3BUTHE MOTPEOHOCTH K CAMOCTOSITEIbBHOMY ITPHOOPETEHUIO 3HAHUM B 00J1aCTH OUOJIOTH U
AKOJIOTHH;
o (bOpMPIpOBaHI/Ie OTBCTCTBCHHOI'O OTHOLICHUSA K IPHUPOAC U TOTOBHOCTb K AKTUBHBIM
JEWCTBUSM T10 €€ OXpaHe Ha OCHOBE SKOJIOTUIECKUX 3HAHHIA.

MeTanpeaMeTHblIe pe3yabTaThl:

o pa3BUTHE CIIOCOOHOCTH K AaKTHMBHOMY MBIIUICHHIO, MBICIUTEIBHOW T'PaMOTHOCTH,
MBICITUTEILHOM 3pEIOCTH Ha OCHOBE MCCJIEIOBATEILCKUX HABBIKOB;

. BBIpaOOTKa MOTPEOHOCTH K CaMOCTOATEILHOMY IPUOOPETEHHUIO 3HAHMK B 0OJacTh
OMOJIOTUU ¥ SKOJIOTUH U NMPUOOIICHNE K HAYYHO-HCCIICIOBATEIBCKOM JIEATEIbHOCTH;

o Pa3BUTUC SCTCTUYCCKOTI'O YYBCTBA U NOAJACPKAHUEC UHTCPECCA K NU3YUCHUIO ITPHUPOABI.

IIpenmeTHbIe pe3yabTaThI:

¢ (opmupoBaHUE PECTABIECHUS O COBPEMEHHOM CUCTEME OPraHUYECKOTr0 MHUPA;

e (QopmHpoBaHUE MPEJICTABICHUS O BHEIIHEH M BHYTpeHHEH MOp(OJIOTHH, Pa3MHOKEHUH U
Pa3BUTHH, HKOJIOTHH M (DUIIOTEHUU MPOKAPUOTHYECKUX OPTraHU3MOB, BBICIIMX W HU3LIMX PACTCHUH,
rpuOOB, OECTIO3BOHOYHBIX U O3BOHOYHBIX JKUBOTHBIX;

e (opMupOBaHME CHUCTEMbl MPAKTHUYECKUX YMEHHH 10 M3TOTOBICHUIO BpPEMEHHBIX
MIpernapaToB, OMPEICICHUIO PA3IMYHBIX TPEACTABUTENCH OakTepuii, rprOOB, pACTEHUM U KUBOTHBIX,
paboThI ¢ ONpeeTUTEISIMU;

e pacuMpeHue 3HaHUM B 00JacTH OXpaHbl OKPYXAIOLIEH cpenbl, YriyOjieHHe 3HAaHUN B
00JIaCTH U3y4EHUs OLIEHKHU U YJIyYLIEHUs] COCTOSTHUS OKPYXKaIoIIel cpepl;

e (opMupoBaHHE HABHIKOB B IOATOTOBKE, HANMMCAHUM HAYYHO-HCCIEIOBATEIbCKUX PAalbOT U
UX MMyOJINYHOMN 3alUTE;

e yyacTHE B OJMMIIHMAJaX U KOHKypcaxX pa3iu4yHOro ypOBHS;

® O3HAKOMJIEHME ¢  OWOJIOTMUECKUMH  CIELUAJbHOCTAMH  (300J0rusi,  OOTaHUHKA,
MHUKPOOHOJIOT U, AJICOHTAJIOTUS], AHATOMMUSL, SKOJIOTH).
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