


MECTO KYPCA «BNOJ10IN' A 5 KNNACC» B YHEBHOM IMJTAHE

Pabouast nporpamma paspaboTaHa B cOOTBETCTBMM ¢ OCHOBHOW 06pa3oBaTe/IbHOM MPOrpamMmMoi OCHOBHOIO 06Lero o6pasoBaHust MBOY «COLLl Ne27x»
JaHHas nporpamma paccumtaHa Ha 1 rog — 5 knacc. O6Lee uncno yyebHbIx YacoB B 5 knacce - 34 (14 B Hefento).

MIJAHUNPYEMBDIE PE3Y/JIbTATbl OCBOEHNA KYPCA «BNOJIOTIM A 5 K/TACC»
JINYHOCTHBLIMU pe3y/ibTaTamu U3yyeHns npeameta «bunonorus» B 5 Kracce ABASOTCA CeAyOLLNE YMEHS,
» Oco3HaBaTb €UHCTBO W LIe/IOCTHOCTb OKPYXKAKLLEro M1pa, BO3MOXHOCTM €r0 NMO3HaBAaeMOCTU 1 06bACHUMOE™ Ha OCHOBE JOCTVXKEHUIA HayKU.
e [locTeneHHO BbICTPanBaTh COGCTBEHHOE LIE/IOCTHOE MPOBO33PEHME.
= Oco3HaBaTb NOTPeGHOCTb U FTOTOBHOCTL K CaMO06Pa30BaHUO, B TOM HYUC/IE U B pAMKaX CaMOCTOSATE/IbHOM AeATelbHOCTY BHE LUKOJIbI.
e OUueHMBAaTb XXM3HEHHbIE CUTYaLUK C TOYKN 3peHnst 6e30MacHOro 06pasa XM3HU U COXPaHEHNS 340PO0BbSI.
»  OueHMBaTb 3KOMIOTMYECKMIA PUCK B3aMIMOOTHOLLIEHWIA YeNOBEKA 1 NPUPOABI.
e ®dopMMpOBaTL 3KOMIOMMYECKOE MbILLIEHWNE: YMEHMWE OLEHMBATb CBOKO [eATeNlbHOCTb, U MOCTYMKM APYTUX NIOLEN C TOUKM 3PEHNUS COXPAHEHNSI OKPY>KatoLLLel
cpefpl — rapaHTa KM3HW 1 6iaronosyyuns noaeli Ha 3emre.
e CpeacTBOM Pas3BUTUS IMYHOCTHbLIX PE3Y/IbTATOB CYXXUT YUeBHbI MaTepuan, 1 Npexzae BCero NpoLyKTUBHbIE 3aaHuNs yue6GHYKa.

MeTanpegmMeTHbIMU pe3ysibTaTamu N3yveHUs Kypca «buonorusa» asnsieTcs (hopMrUpoBaHme yHUBePCa/IbHbIX yUe6HbIX aercTeuin (YY /).
PerynaTusHble YY[:
e CamocToATeNbHO 06HapyXuBaTh 1 HOPMyMPoBaTh y4ebHy0 NpobnemMy, onpefensTb Lefb y4e6HOWN fesTeNbHOCTH, BblGUpaTb TeMy NPOEKTa.
e BbigBuratb Bepcun peLueHns Npob6aeMbl, 0CO3HaBaTb KOHEUHbIV pe3y bTaT, BbloypaTb U3 NPeasioKEHHbIX U UCKaTb CAMOCTOSTE/IbHO CPeACTBa AOCTVKEHUS
uenu.
e CocTaBnatb (MHANBUAYANLHO AW B TPYNNE) NAaH peLleHns NpobiemMsbl (BbINOIHEHUA NPOEKTA).
e PaboTas no nnaHy, cBepsATb CBOM AECTBUSA C LieNbo U, MPU HEO6XO0AUMOCTH, UCMPaBNATb OLUMOKU CaMOCTOSATENBHO.
e B gwuasnore c yuntenem COBepLUEHCTBOBATbL CAMOCTOATE/IbHO BbIpaboTaHHbIE KPUTEPUN OLLEHKM.
e CpefctsoM (HOPMUPOBAHUA PETYNATUBHBIX YY [, cnyxKaT TeXHO/0rns npo6reMHOro Auasiora Ha 3aTane W3yyYeHus HOBOro Martepuasia U TeXHOJIoTus
OLEHVMBaHUs1 06pa3oBaTe/IbHbIX JOCTUXKEHNI (YHEOHbBIX YCMEXOB).

NosHaBaTesNbHble YY /!
e AHa/M3MpoBaTh, CPaBHMBaATb, KNaccupuumpoBaTb 1 0606WaTb (haKTbl 1 ABIEHNA. BbISBASTL NPUUMHBI U CNEACTBUA NPOCTLIX ABEHWIA.

e OCyLLECTB/ISAITb CPaBHEHWE, CEPUALIMIO M KIACCUMKALMIO, CAMOCTOSATE/IbHO BbIGMPas OCHOBaHWS U KPUTEPUM A5 YKa3aHHbIX JIOFMYECKUX OMepauuii;
CTPOUTb KNaccUUKaLMK Ha OCHOBE AUXOTOMUYECKOTO fAeNeHnst (Ha OCHOBE OTPULAHUS).
e CTpouTb /IOrMYeCKOoe paccyieHvie, BK/IHOYAKOLLIEE YCTAHOB/IEHNE NMPUUYUHHO-CMEACTBEHHbIX CBA3EN.



e Co3pasaTb CXemaTn4yecKkue MOAE/M C BblAeNIEHNEM CYLLECTBEHHbIX XapaKTePUCTUK OObeKTA.
» CocCTaBnAATb TE3UCHI, Pa3/IMyHbIE BUAbI M1aHOB (MPOCTbIX, CNOXHbIX U T.M.). Mpeo6pa3oBbiBaTb NHHOOPMALMIO M3 O4HOrO BMAa B APYron (Tabnuuy B TEKCT U Mp.).
e BblunTbiBaTh BCE YPOBHM TEKCTOBOW MHhOPMALUN.
e YMeTb onpefensitb BO3MOXHbIE UCTOYHNKM HEOBXOANMBIX CBELEHWI, MPOM3BOAMTL MOUCK MHDOPMALMK, aHAM3MPOBaTh W OLEHUBATL €€ JOCTOBEPHOCTb.
e CpegncrsoM hopMmmnpoBaHnsa No3HaBaTeNNbHbIX Y'Y [l Cny>KUT yyebHbIli MaTepuan, 1 Npexae Bcero NpoAyKTVBHbIe 3a4aHUs yUebHMKa.
KoMmmyHuKaTumBHbIe YY !
» CamOoCTOsITeNbHO OpPraHN30BbIBaTb YHe6HOe B3aMMogelicTBue B rpynne (onpegenatb obLime Lenun, pacnpegensTb ponu, 4OroBapusatbes Apyr ¢ APYrom 1 T.4.).
MpegmeTHbLIMK pe3ynbTaTaMu M3ydeHus npegmeTta «bronorns» ABAAKOTCA cnegyowme yMeHUS:
1. - oco3HaHVe posin >KU3HMN:
— OMpeensaTb Posib B MPUPOAE PasINYHbIX TPy OpraHN3MoB;
— OOBACHATL POJIb XMBbIX OPraHN3MOB B KPYTrOBOPOTE BELLLECTB 3KOCUCTEMDI.
2. —paccMOTpeHMe BUON0rMYecKMX NMPoLECCOB BPa3BUTUN:
- NPMBOAMTL MPUMEPbI NPUCNOCOBIEHNI I OPraHN3MOB K cpefie 06MTaHNA N 0OBACHATb UX 3HAYEHWE;
- Haxo4uTb YepTbl, CBUAETENLCTBYHOLLME 06 YCIOXHEHUN XXUBbLIX OPraHU3MOB M0 CPaBHEHUIO C MpeaKamMu, U AaBaTb UM OOBbACHEHUE;
- 06BACHATL NPUCNOCO61EHNS Ha Pa3HbIX CTaANAX XXU3HEHHbIX LIMK/IOB.
3. - ncnonb3oBaHne 6MONOrNYECKUX 3HAHWI B 6bITY: * .
— 06BACHATL 3HAYEHME XKUBbIX OPraHN3MOB B XXM3HWN N XO3ANCTBE YeN0BeKa.
4. - 06BACHATH MUP C TOYKU 3peHns bronormn:
- MEePeYnCnsATb OT/IMYNTENbHbIE CBOICTBA YKMBOTO;
- pasnuyatb (Mo Tabnmue) OCHOBHbIE FPYNMbl XXUBbIX OpPraHM3MoB (bakTepun: 6esbagepHble, SAepHbIe: TPUbbl, PACTEHWs, >XMBOTHbIE) U OCHOBHbIE FPYMMbl pacTeHWU
(BOZOPOC/AN, MXW, XBOLLM, MayHbl, NAnoOpPOTHUKN, FO/IOCEMEHHbIE U LIBETKOBbIE);
- onpeaensiTb OCHOBHbIE OpraHbl PaCTEHU (HYacTu KNEeTKN);
— OOBACHATL CTPOEHME U XKN3HELEATE/IbHOCTb U3YYEHHbIX FPYNM XXMBbIX OPraHn3mos (6aktepun, rpmbbl, BOLOPOC/N, MXU, XBOLLW, NayHbl, NanopoOTHUKWY, FO/I0OCEMEHHbIe
U LIBETKOBbIE);
5. - NOHMMaTb CMbIC/T BMOOrNYECKUX TEPMUHOB;
- XapakTep130BaTb MeTOoAbl 6MOIOrMYECKON Haykn (HabnogeHue, cpaBHeHMe, SKCNEPUMEHT, U3MEPEHNE) U X POJb B MO3HAHUM XMBOW NPUPOLbI;
- MPOBOAUTL OGMONOrNYECKME ONbITbl N IKCNEPUMEHTbI M OOBACHATb UX Pe3ynbTaTbl; MOMb30BATLCA YBEMUUTENbHbIMM MPMO0PaMn U MMETb 3/1eMEHTapHbIE HaBbIKU
MPUroTOB/IEHNS U U3YYeHUA MpenapaTos.
6. — oLeHMBaTb NOBEAEHME YeoBeKa C TOUYKM 3PeHUS 340POBOro 0b6pasa >KMU3HU:
- MUCMOJIb30BaTb 3HAHUSA BLONOrMK NpK CoO60AEHUM MPaBU NOBCEAHEBHOWN MMIMEHDI;
- pa3nuyatb Cbef06HbIE N AA0BUTbIE FPMObI 1 PaCTEHWs CBOE MECTHOCTH.

COAEP>XAHUE KYPCA «BNOTOTNA 5 KNTACC»

Tema Tema ypoka K-Bo J1abopaTopHble 3OKCKypcumn
yacos paboThbl, NpaKTU4yeckue paboTbl
Tema 1. " BBepgeHue " 1. Bonorusi — Hayka 0 XX1BOW NpuUpogae 6 vacos Mp.p. Nel «deHonornyeckmne OK.Nel «MHoroobpasue
2. MeToabl ccnegosaHusa B 6uonorum Hab/1l0eHMs 38 CE30HHbIMU >KMBbIX OPraHn3mos,
3. PazHoo6pasme >KnBoi Npupogsl. LlapcTea XXuBbIx N3MeHeHuAMU B pupoe. BegeHne OCeHHWeE ABMIEHNSA B XKU3HU

OpraHM3MoB. OTnuunTeNbHbIE NPU3HaKN XXMBOIO OT HEXXMNBOIo OHEBHUKaA Ha6]'II'O,EI.eHVII7I» paCTGHI/II7I N XKNBOTHbLIX>»



Tema2. ""KneTo4yHoe
CTpOeHne opraHmsmos "

Tema 3. "LapcTBO
BakTepun. LlapcTso

"punbbI

Tema 4. " LlapcTBO

PacTeHus

4. Cpefibl 06UTaHNSA YXNBbIX OPraHM3mMOB.

5. 3Konornyeckne akTopbl U UX BUSAHWE Ha XUBbIE
opraHu3mbl

6. O606LarWNA YPOK

7. YCTPOICTBO YBENNUYMTENbHBLIX NPUG0OPOB

8. CTpoeHwune KNeTku

9. MNpuroTosneHNe MUKpoNpenapaTta KoXuLbl YeLlyun nykKa
10. Mnactngpl

11-12. XMMUYECKNIA COCTaB KETKN: HEOPraHUYeCKUNE 1
opraHv4yeckue BeLlecTsa

13. XKn3HeneAaTenbHOCTbL KNeTKWU: MOCTYM/IeHVE BELLECTB B
KNeTky (AbIXaHue, NuTaHue)

14. X)Kn3HepesaTenbHOCTb KNETKU: POCT, pasButmne

15. JeneHne KNeTkn

16. MNoHATME «TKaHb»

17. O606LaLWwNnii ypok

11 vacos

18. BakTepun, nx pasHoobpasue, CTPOEHME U 7 yacos
YKU3HeJeATe/IlbHOCTb.

19. Ponb 6aKTepuii B NPUPOAE U XKMN3HU YesloBeKa

20. 'prbbl, Nx obLLan xapakKTepUCTNKa, CTPOEHUE U
YKU3He[eaTeNbHOCTb. Posib rprboB B MPUPOLE U XU3HU
YenoBeKa.

21. LLInanoYyHble rpubbl.

22. TlnecHeBble rpubbl U SPOXOKN

23. 'pnbbI-napasuTsbl

24. O606LWaoLWmin ypok

25. boTaHMKa — HayKa 0 pacTeHunsxX

26. Bogopocnu, nx MHoroobpasue, CTpoeHue, cpeja 0buTaHus
27. Ponb BOZOpOC/El B MPUPOAE U XKN3HM YenioBeK. OxpaHa
BOJOpOC/ED

28. NnwaiHnkn

29. Mxum

10 yacos

J1.p.Nel «¥YCTpOICTBO Nymnbl
CBETOBOro MmMKpockona. lNpasuna
paboTbl C HAMW.»

J1.p.Ne2 «M3yyeHne KNeToK pacTeHus C
nomoLupbto Nynbl.» J1.p.Ne3
«[puroTtosneHne npenapara KoXuLbl
YeLlyu iyKa, paccMaTpuBaHue ero rnog
MWKPOCKOMOM.»

J1.p.Ned «[purotosneHne npenaparos K
paccmaTtpuBaHme nog MUKPOCKOMOoM
naacTug B KNeTKax SINcTa 3/104eu,
M71040B TOMaToB, PAGUHbI, LUNMOBHMKA.»
J1.p.Ne5 «[puroTtosneHne npenapara u
paccmaTtpuBaHue nojg MUKPOCKOMOoM
[BVKEHWNA LUTOM/Ia3Mbl B KeTKax imcTa
anopgeun.»

J1.p.Ne6 «PaccmartpusaHue nog
MWKPOCKOMOM rOTOBbIX
MUKpOMpenapaToB pas/INYHbIX
pacTUTeNbHbIX TKaHEM.».

M.p.Ne2 «CTpoeHme N1o[oBbIX Ten
LLNAMNOYHbIX FPUGOB.

J1.p.Ne7 «CTpoeHme NnecHeBOro rpnba
Mykopa. CTpOEeHME APOXOKENA.».

J1.p.Ne8 «CTpoeHue 3eneHbIx
BOZOPOC/E.»

J1.p.Ne9 «CTpoeHue Mmxa (Ha MeCTHbIX
BMAax).»

J1.p.Ne10 « CTpoeHue CropoHocsLLero
XBOLLLa»



30. MNanopoTHMKNK, XBOLLM, NayHbl J1.p.Ne1l «CTpoeHue CropoHOCALLErO

31. 'onoceMeHHble pacTeHus nanopoTHuKa» J1.p.Nel2 «CTpoeHue
32. MNoKpbITOCEMEHHbIE PACTEHNA XBOW W LUMLLEK XBOWHBIX (Ha nprmMepe
33. MpowucxoxxgeHne pacteHuii. OCHOBHbIE 3Tanbl Pa3BUTUS MECTHbIX BUA0B)»

pacTuTensHoOro mupa J1.p.Ne13 «CTpoeHue LIBETKOBOr0O

34. O606LuatoLmii YpoK pacTeHuns»

MToro 34 yaca +1 (pe3seps)

TEMATWNYECKOE NMNJIAHUPOBAHWE

Tema 1. BsepgeHue (6 yacoB)
1. JINYHOCTHbIE pe3y/ibTaTbl:
Yualimecs JonKHbI:
- UCMbITbIBATb YyBCTBO FOPAOCTMN 3@ POCCUIACKYHO BMONOMMYECKYIO HayKY;
- 3HaTb Npasuia NOBEAEHNS B MPUPOAE; y
- MOHUMAaTb OCHOBHbIE (DAKTOPbI, OMNpPefenstoLLne B3aMOOTHOLLEHMSA Ye/lOBEKA W NPUPOAbI;
- YMeTb peasin30BbIBaTb TEOPETUYECKNE MO3HAHUA Ha NPaKTUKE;
- MOHMMAaTb COLMa/IbHYI0 3HA4YMMOCTb U CofepXKaHne nNpodeccuii, CBA3aHHbIX ¢ 61MOorneii;
- UCMNbITbIBATH /TI060BbL K MPUPOSE;
- MPU3HaBaTb MNPaBO KaXKA0ro Ha COGCTBEHHOE MHEHME;
- NPOSABNATbL FTOTOBHOCTb K CAMOCTOSTE/IbHLIM MOCTYMNKaM W AeCTBUSAM Ha 61aro npupoapl;
- YMeTb OTCTaMmBaTb CBOI TOYKY 3PEHUS;
- KPUTMYHO OTHOCUTLCS K CBOMM MOCTYMNKaM, HECTU OTBETCTBEHHOCTL 3a NOCNEACTBUS;
- YMeTb cnyLaTb 1 CnbllaTb APYroe MHeHMe.
2. MeTanpefMeTHble pe3ynbTaTbl
Yyauimecs [ONM>KHbI YMETb:
- COCTaB/IATb MNaH TeKCTa;
- BN1afeTb TaKUM BULOM U3/TOXEHUA TEKCTA, KakK NOBECTBOBAHME;
- MO PYKOBOACTBOM YUYUTESA NPOBOAUTL HEMNOCPEACTBEHHOE Hab/OAeHNE;
- 104, PYKOBOACTBOM YyuunTens opopmMasaTb OTYET, BKIKOHAIOLWMI onrucaHe HabnogeHns, ero pesynbTarbl, BbIBOAbI;
- nony4atb 6MONOrNYECKYO NH(OPMALIMIO U3 Pa3/IYHBIX NCTOYHMKOB;
onpefensaTb OTHOLIeHWs 06bekTa ¢ ApyrumMu obbekTamu;
- OMpefenATb CyLeCTBeHHbIe MPU3HaKy 06beKTa.
3. MNpeameTHbIe pe3ynbTaThl:

YUeHNK Hay4mnTcs: YUeHVK M0y4YnT BO3MOXKHOCTb HAyUNThCS:
Yuyalumecs Jon>KHbI 3HATb: Yyalimecs MOryT y3HaThb:
- 0 MHOroo6pasun XuBoW NpMpPoab; - HayKM, U3yydatoLLue XXUBYIO NpUpoay; OT/InUne cpefbl 06uTaHus oT
- LlapcTBa XKMBOI Npupogsl: BakTepun, Mpubsl, PacTeHns, XKXNBOTHbIE; MEeCTO06MTaHNS; MPUYUHBI (HOPMUPOBaHKS YEPT NPUCNOCOBIEHHOCTM

- OCHOBHbIe MeTOAbl NCCNefoBaHUA B 6uonoruu: Ha6]'|l'0,£l'6HI/Ie, IKCNEPUMEHT, NUSMEPEHNE; OpraHM3mMoOB K cpeae obUTaHus;



- NPU3HaKN XXMBOro: KJIETOYHOE CTPOEHKE, NNUTaHWe, AblXaHWe, 06MeH BeLlecTB,

pasfpaknMoCTb, POCT, Pa3BUTUE, PA3MHOXEHNE;
- 3KO/IOrNYeckue hakTopsl;

- OCHOBHbI€ Cpeabl 06UTaHNSA XKUBbIX OpraHM3mMoB: BOoAHaA cpeda, HaseMHO-BO3aAyLLIHaA Cpeaa,

noyBa Kak cpefa 06MTaHUs, OpraHn3m Kak cpefa 0buTaHus;
- NpaBuia paboTbl C MUKPOCKOMOM;
- NpaBW/ia TEXHNKN 6e30MacHOCTM Npy NPoBeAeHMN HaBI0AeHWIA U NabopaToOpPHbLIX OMNbITOB B

KabuHeTe 6ronoruun.

Yyauimecs JO/>KHbIYMETb:
- ONPefensTb NOHATUA «OUNOMOTUSA», «3KONOTUs», «BUoCctepa», «LapCTBa XXUBOW NPUpPOLbI»,
«3KoNornyeckune HakTopbl», «cpefa 0bnTaHns», «MeCTOObUTaHNUS;
- OT/INYATb XKMBble OPraHU3Mbl OT HEXMBbIX;
- N0/1b30BaTbCA NPOCTbIMU BUONOrMYECKMMU NPUBOPaMKN, UHCTPYMEHTaMKN 1 060py0BaHMEM;
- XapakTepm3oBaTb cpefbl 06MTaHMsA OpraHU3mMOB;
- XapaKTepr30BaTh IKONOrM4yeckue hakTopbl;

- NPOBOAUTL (PEHONOrNYeCKNe HabnoaeHNs;

- cobnogatb npaeuia TEXHMKU 6e30MacHOCT NpU NPOBEAEHNN HabNAEHUT 1 TabopPaTOPHbIX

OMnbITOB.

Ne Tema ypoka

1 buonorus -
HayKa 0 YXVUBOW

npupoae

Tun
ypoka

Ypok

CogepxxaHune

Buonorua Kak

JINHHOCTHbIE

Yyalmecs CMOryT HayunThCs:
- onpeaensTb NOHATUA (bnopa, (hayHa, HU3LIKME PaCTEHUs, BbICLUME
, BEFeTaTUBHbIE OpraHbl, FeHepaTyBHbIe OpraHbl, aBUOTUYECKUE

Mnan MpyemMble pe3ysibTaTbl

MeTanpegmMeTHblE

YUYEHUK Hay4yuTcs

Oco3HaHue 3HavyeHns Mo3HaBaTe/bHble YY1 Yuallumecsa

(PopMMPOBaH W HayKa. 3HaYeHe BUONOrMYECKNX HayK YMEHUe CTPYKTYpupo-
BaTb yueOHbI MaTepuarn, - 0 MHOroobpasun

A 3HAHW

6uonorun

B pasBUTUn
npeacTaBeHWN
YesioBeka 0 Npupoge
BO BCEM €€
MHOroob6pasum

BbIAENATb B HEM
rnasHoe.

JInyHoCTHbIE YY [.
yMeHWe cobniogaTb
OVCUMNIIVHY Ha YPOKEe,
YBaXKUTENIbHO OT-
HOCUTLCA K YUUTENIO U
OHOKNACCHMKaM.
PerynatueHble YY /[,
YMeHWe opraHn3oBaTb
BbINO/IHEHWE 3aaHNIA

OOJI>KHbI 3HAThb:

YKMBOI MpUpoapl;
- LlapcTBa XXUBOIA
npupoasbl:
BakTepun, 'pnbbl,
PacTeHns,
JKVBOTHBbIE;
Yyvauwmecs
JOMKHbI YMETb:
- onpegensaTb
MOHATUA
«bronoruns»,

YUEHNK
nosy4nT
BO3MOXXHOCTb
Hay4mMTbCs

Yyauinecs
MoryT

y3HaTh:

- HayKu,
n3yyvaropme
YKMBYHO
npupoay;
Yyaumecs
cMoryT
HayunTbCA:
- onpefenaTb
MOHATUA

thnopa, dayHa;

thakTOopbl, 6BUOTNYECKME PaKTOPbI, aHTPOMOTEHHbIN;

LUPaKTEPUCTN-K:
neAaATeNnbHOCTU
ydauinxca

OnpegensoT
MOHATUA
«buronoruns»,
«bnocepa,
«3KO/I0T NS,
PackpbiBatoT
3HauyeHwue
BUOIOrNYECKNX
3HaHWA B
COBPEMEHHOV
YKN3HW.
OueHunBaroT
posb
610N0rNYECKOIA

OueHunBaHue
OesiTeNIbHOCTU
yyalmxcs
amMooLe LeHNB
MBaHHe ie
yaverock

P.T. 3ag.
1-5



2

MeTogb! YpOK 3aK-
NCCefoBaHNs B PENIEHNA 1
6uonorum COBepLUeH-
CTBOBaHUA
3HaHWA
Pa3Hoo6pa3ue

YKNBOV MPUPOSbI. aHHbIN

MeTogbl
No3HaHWA B
6uonornu;
HabntogeHue,
JKCNEPUMEHT,
n3MepeHue.
LLleToYHMKN

6ronornyeckom
nHopMauun, ee

nony4yeHue,
aHa/TN3 "

npescTasneHve
ero pesy/bTa-

TOB. TeEXHUKA

6€e30MacHOCTU B
KabuHeTe 6Mo-

norunn.

JemoHcTpaums

Mpun6opbI 1

obopynoBaHue

Komb6uHunpos LlapcTsa:

HakTepum,

LlapcTBa XMBbIX CMeLLaHHbIA) Lipn6bl,

3pra-HM3MOB.
OTNnun-TeNbHbIE
npu3HaKu
XWBOrO OT
HEXMBOT 0

YPOK

’acTeHUs n
YXKBOTHBIE.
MpusHaku

YKNBOTFO:
KNeTOYHOe

NoHnmMaHwe 3Haun-
MOCTU Hay4HOr o
mnccnegoBaHuA

npvpogbl

[MoHuMaHue
Hay4HOro 3Ha4yeHus
Knaccugmkauum
>XMBbIX OPraHn3mMoB

YUUTENA, AE€NaTb BbIBOAbl «3KO/M0TINA»,

no pesynbTatam paboTsbl.
KoMMyHUKaTUBHbIe
YY . ymeHue Boe-
NPUHMUMAaTb
WH(OpMaLMIO Ha ClyX,
0TBeYaTb Ha BOMPOCHI
yunTens, pabotatb B
rpynnax
[Mo3HaBaTenbHble YY /[:
YMeHWe NpoBOAUTb
3N1eMeHTapHble
nccnefosaHus, pabo-
TaTb C Pa3/IMYHbIMU
NCTOYHMKaMW WHOP-
Maumm. e»
JInyHoCTHbIE YY !
yMeHUe cobntogatb
OVCUUNIMHY Ha YPOKe,
YBa&XXUTENIbHO OTHO-
CUTLCA K YUUTENIO U
OJHOKJ/IaCCHMKaM.
PerynatusHble YY[.
YMEHUe opraHM3oBaTb
BbINO/IHEHWE 3a4aHunii
yumnTens cornacHo yc-
TaHOBJ/IEHHbIM MpaBwu/-
am paboTbl B Kabu-HeTe.
KoMMyHMKaTUBHbIe
YY[,. ymeHne BOCMOWn-

«buochepa»,
«LjapcTBa XXNBOIA
npmpoabI»,
«3KOMOrnyeckue
(hakTopbI»;

Yyvauimecs
[ONM>KHbI 3HATh:

Yyaiwmecs

MoryT

- OCHOBHbIE MeTOAbl Y3HaTb:
- COBpEMEHHbIE BaHUA», «Hab-

nccnefoBaHus B
6ronoruu:
HabnoaeHe,
3KCMEPUMEHT,
N3MEpEHME;
Yyvawmecs
LOMKHbI YMETb:
- onpegensaTb
MOHATUSA «MEeTO/Ibl
ncecnenoBaHUA»,
«HabnaeHne»,
«3KCMEPUMEHT,
«N3MEPEHUNE

- NMO/Ib30BaTLCA
NpocTbIMKU 6KoNOo-
rMYeCKUMN Npu-
6opamun, NHCTPY-
MEHTaMU U

HUMaTb HOPMALMIO Ha 060pPYAOBaHUEM;

cnyx
lMosHaBaTenbHble YY/.
YMEHVE faBaTb
OnpegeneHns NoHs-
TVAM, Knaccupuumnpo-
BaTb 0OBLEKTHI.
JInyHoCcTHbIE YY/.
yMeHne cobnogatb
AVCUMNINHY Ha YPOKe,

Yyauimecs
JONM>KHbI 3HATb:
- 0 MHOroo6pasuu
YKMBOI Npupoabl;
- LLapCcTBa XMBOWA
npupogpl: bak-
Tepun, 'puosl,
PacTteHus, XXu-

MeTOo/b!
6uonoruu;

Yyvauimecs

MoryT
y3HaTh:

- HayKu,n3y-

yaroLme

YKUBYO npu-

poay;

Yyvawmecs

HayK/ B YKMN3HU
obuiecTea

OnpegenstoT
MOHATUS «Me-
TOAbl Uccnemo-

NoAeHnE»,
«3KCMEPUMEHT,
«N3MEPEHME.
XapakTtepusytot
OCHOBHble
MeToAbl UC-
CnefoBaHus B
6uonorun.
M3yuyatoT npa-
BW/1a TEXHUKN
6€e30MacHoOCTH B
KabuHeTe
6uonorun

OnpepensaoT
MOHATUSA
«uapcTBo
BakTtepumn»,
«LapcTBO
CpunbbI»,
«LapcTBO
PacteHuns» n

P.1. 3aa.
6-9

P.T. 3a4.
10-13



4

Cpefpbl 06UTaHUSA Y poK

COBEPLLEHCTB

YKMBbIX

OpraH”3moB. n
oBaHUA
3HaHWM

3aKpernneHna

CTPOEeHwNE,
nuTaHue,
[ObIXaHne, 06MeH
BELLIECTB,
pa3apaXnmMocTb,
pocT, pa3BuTue,
pPa3MHOXXeHWe

BoaHas cpega.
Ha3emHo-
BO3AYyLUHas
cpega. Nousa
Kak cpepa
obUTaHKS.
OpraHunsm Kak
cpefa obuTaHus

MNoHnmaHne
Heo6X0AMMOCTM 1
COOTBETCTBMA
NpUCNOCOBEHN
OpraHn3MoB K
YCNOBUAM Cpefbl, B
KOTOPOIi OHM
obuTaroTt

YBaXKUTE/NbHO OT-
HOCUTBLCA K YUUTENIO U
OHOK/TACCHMKaM.
PerynaTuvsHble
yMeHune
BbIMOJIHEHNE
yuuTens.

BOTHbIE;
- NPU3HaKN XXU-
BOro: K/1eToO4HOEe

YY[. cTpoeHve, nuTa-

OpraHn3oBath HUE, AblXaHue,
3a/laHNi 06MEH BeLLECTB,

Pa3BUTHE pazgpakmMMocCTb,

HaBbIKOB CaMOOLEHKWN W pocT,pa3BuTue,

camoaHasm3a.
KoMMyHVKaTVBHbIe
YY/A. ymeHue Boe-
NpPUHUMaTb
WH(opMaUnIo Ha Cnyx,
OTBeyaTb Ha BOMPOCHI
yuuTens

MosHaBaTesbHbIE YY /.
yMeHMe paboTath C
pa3NYHbIMU
NUCTOYHMKAMWN UH OP-
Mauun n npeobpaso-
BbIBaTb €€ U3 0AHOM
thopmbl B apyryto,
JaBaTb onpegeneHus
NOHATMAM. Passntne
3/1eMEHTAPHbIX HaBbIKOB
yCTaHaB/1MBa-HUA
NPUYNHHO - cneg-
CTBEHHbIX CBA3EN.
JInyHOoCTHbIe YY /L.
YMEHUNe NpPUMEHATb
MoJTyYeHHbIE Ha YPOKe
3HaHWSA Ha NpPaKTuKe.

pa3MHOXeHWE;
Yyvawmecs
JONMKHbIYMETb:

- onpegenaTs no-
HSATUS «LapcTBa
YKNBOW NpMpo-abi»,
«LapcTBo
BakTepumn», «uap-
CTBO [punbbI»,
«uapctso Pacre-
HUS» N «LapcTBO
YKVBOTHbLIE»Y;

- OT/INYaATb XU-Bble
OopraHu3Mbl oT
HEXWBBIX;
Yyvawmecs
JOMKHbI 3HATb:

- 0 MHOroo6pasuu
YXNBOW NpuUpoApbl;

- OCHOBHbIe cpe-Abl
06UTaHNSA XU-BbIX
OpraHn3moB:
BOAHasa cpepa, Ha-
3eMHO0-BO3yLU-Has
cpena, rnoysa Kak
cpefa obuTa-Hus,

OopraHnM3M Kak cpefa HOCTH

06UTa-HUS;
Yyalmecs
LO/MKHbIYMETb:
- onpefensitb
NOHATUSA

cMoryT «LiapcTBo
HayunTbCcA:  XKUBOTHbIE».
onpenenate AHaIN3NPYOT
NOHATUA NpU3HaKn
HU3LLKne XXWBOrO:
pacTeHus, K/IETOYHOE
BbICLLME CTpOeHVe,
pacteHus nuTaHve,
[blXaHue, 06MeH
BELLeCTB,
pa3fpaXKNMocCTb,
pocCT, pa3BuTue,
pasMHOXeHWe.
CocrtasnsaoT
nnaH naparpada
Yyauwmecs OnpegenstoT
MoryT MOHATUSA
Y3HaTh: «BOAHasA cpenax,
- 0TNn4ne «Ha3eMHo-
cpenbl BO3/4YyLLHasA
06uTaHua OT  cpefda», «Mnoysa
MecToobuUTaHN Kak cpega
f; NPUYUHBI 06UTaHNSA,
(hopMUPOBaHNA «OpraHn3M Kak
yepT cpena
npucnocobneH 0BUTaHUA.
AHann3npyot
OpraHn3MoB K CBSi3M
cpene OpraHn3moB co
obutaHus; cpepoii
Yvyaumecs obuTaHus.
cMoryT XapaktepusyrT

P.T. 3ag.
14-17



JKonormnyeckme ypOK 3konornyeckme Oco03HaHWE BANSHUSA

(hakTopbl U UX  NPUMEHEHUs (aKTopbl: (hakTopoB cpenbl Ha
B/INAHUE Ha 3HaHWi HaabnoTnYecKme, >KMBble OPraHn3Mbl
YKMBble NnpakTuke 6uoTnyeckue,
OpraHu3mbl (nccnepoBare aHTPOMOrEHHbIE.
NbCKKne BnuaHne
MPOEeKTbI) 3KOJI0TNYECKMX
(hakTOpPOB Ha
>XMBble

OopraHmn3mbl



MoTpebHOCTL B cnpa-
BE/IMBOM OLleHVBaHUN
CBOe paboTbl U paboTbl
OHOK/TaCCHMKOB
3cTeTnyeckoe
BOCMPUATNE NMPUPOIbI
PerynaTwueHble YY]:
YMEHMe opraHn3oBsaTb
BbINO/IHEHWE 3aJaHunii
YUUTENSA COTMacHo ycTa-
HOBJ/IEHHbIM MpPaBK/Iam
paboTbl B kKabuHeTe. Pa3-
BMTME HABbLIKOB CaMoO-
OLIEHKWN 1 camoaHannsa.
KOMMyHMKaTUBHbIe
YYJ: ymeHue cnyLiaTb
yunTens u oA4HOK/IaCCHN-
KOB, apryMeHTMpoBaTh
CBOIO TOYKY 3peHus
lMo3HaBaTesbHble YY/:
yMeHue paboTarhb ¢ pas-
JINYHBIMW UCTOYHUKaMMU
WH(opMaLun, roToBUTb
COO0O6LLEHNA N Npe3eHTa-
LMK, BblAeNATb r1aBHOe
B TEKCTE,
CTPYKTYypupoBaTtb
y4uebHbI MaTepuan,
rpaMoTHO hOpMyNnpo-
BaTb BOMPOCHI.
JInyHocTHbIE YY /.
YMEHME NPUMEHATb
nosilyyeHHble Ha YpoKe
3HaHVA Ha NpaKTUKe.
PerynaTueHble YY[:
YMEHUe opraHM3oBaTb
BbINO/IHEHME 3afaHnI
YUUTENS COrflacHo ycTa-
HOBJ/IEHHbIM MpasuIam
paboTbl B KabuHeTe.

«Bronorus», HayuYNTbCA:
«3KOJIOTUs», - onpegensTb
«buocdepa», MOHATUA
«cpefia 06UTaHMA», abuoTUyecKme
«MECTO 06UTaHMs»  (HaKTOpbI,
- XapaKTepusosaTb OVOTUYECKMe
cpefbl 06uTaHus  PaKTopbl,
OpraHN3MOB; aHTPOMOreHHbI
n,
Yyauinecs Yyaumecs
JO/MKHbI 3HATH:  MOryT
- 0 MHOroo6pasn  y3HaTb:
YKUBOI NpMpoAbl; - NPUYMHBI
- 3KOJIOrn4yeckue thopmuposa-
thakTOpbI; HUA yepT
- OCHOBHble cpefibl  npucrnocobneH
06UTaHUA XXMBbIX ~ HOCTU
OpraH13mos: OpraHn3moB K
BOAHasA cpeja, cpege
Ha3emMHo- obuTaHus;
BO3fyLUHasA cpefa, Yuauwmecs
noysa Kak cpefa  CMoryT
obuTaHus, Hay4Yn TbCA:
opraHv3m Kak cpefa- onpegensatb
06uTaHus; MOHATUA
Yyauinecs abnoTtunyeckmne
LO/MKHbIYMETb:  (hakTopbl,
- onpegensTb No-  GMOTUYECKME
HATUA «Bronorus», (axkTopbl,
«3KOMOMNs», «3KO- aHTPOMOreHHbI

BnAHmne
OEATENIbHOCTU
yesioBeka Ha

npupoay

AHanusupyrot n  P.T. 3a4.
CpaBHMBAOT 18-20
3KONornyeckue

thakTopbI.

OTtpabatbiBaloT

HaBbIKM paboThbl

¢ TEKCTOM

yuyebHMKa



6

O606Lwaroumin
YPOK.

KoMMyHUKaTUBHbIE
YY[J: ymeHue
BOCMPUHU-MaTb
WMHOPMaLMIO Ha CNyX,
3a/laBaTb BOMpPOCHI,
paboTaTb B cOCTaBe
TBOPYECKUX Tpymnn

Kom6uHupos TMp.p. Nel Mo3HaBaTeNbHbIi JlInyHoCTHbIE YY /[,
3HHbIV «@PeHOSI0rMYecK MHTepec K yMeHuve cobnogaTtb
(CMelLaHHbIA) e HAbMIOAEHNS  eCTECTBEHHbLIM HayKa/l AUCLIMINIVHY Ha YPOKeE,
YPOK  (YPOK 3a CE30HHbIMM YBaXKUTENbHO
NMPUMEHEHNA N3MEHEHUSIMU B
3HaHW ¥ npupoge. OHOK/NACCHMKaM.
0606LeHns i BegeHne PerynaTusHble YY[.
cucTemaTun3al, AHeBHUKA YMEHWe OpraHM3oBaThb
W 3HaHWR)  HabnaeHW» - < BbIMOSIHEHWE 3aJaHNI

OK.Nel yuurens

«MHoroobpasve

YKMBbIX

OpraHun3Mos,

OCeHHUe

ABNEHNSA B XKU3HU
pacTeHWui 1
YKMBOTHbIX»

nornyeckue akT-  in;

opbI»;
- XapaKTepu30BaTb
3KOJIOTNYeCKMe
thakTOpbI;

Yyaimecsa LOMKHbI
3HATb:

- 0 MHOroo6pasuu
>KVMBOW NpUpoael;

OTHOCUTBLCA K YHUTENHO U - OCHOBHbIE METO-Ab

nccnefoBaHms B
6uonorun: Habnwae
HWe, 3KCMEPVMEHT,
N3MEPEHME;

- 3KO/IOrNYecKme
thakTopsbl;

- OCHOBHbIE cpefbl
06UTaHUSA XUBbIX
OpraHvM3moB: BogHas
cpefa, Ha3eM-Ho-
BO3A4YyLUHasA cpeaa,
noysa Kak cpega
06MTaHWA, OpraHn3m
Kak cpefa obutaHus
- NpaBua TEXHUKN
6e3onacHOCTU Mpu
npoeegeHnn Habo-
[eHnin n nabopaTop-
HbIX OMbITOB B
KabuHeTe 6UOOrUN.
Yyaumecs gom>KHbl
YMeTb:

- onpeaensiTb no-
HATUA «BrMonorusa»,
«3KONOruns», «bno-
cthepa», «LapcTea
YXVBOW MPUPOAbI»,
«3K0JIOrNYecKme

[foTOBAT OTUET P.T.

no 3KCKypCuUW.  rpeH.3af.
BenyT AHEBHUK
(heHONOrnyecknx
HabaeHNI



thakTOpbI»;

- M0/1b30BaTbCA
npocTbIMK 6UoNOo-
rmyeckummn nNpmnbo-
pamu, MHCTPYMEH-
Tamu 1 060opyaoBa-
HVem;

- XapakTepu3oBaTtb
3KONIOrNYecKme
thakTopbl;

- NPOBOAUTL (PEHO-
Jlornyeckne Habno-
feHus;

- cobnofatb
npasuia TeEXHWUKN
6e3onacHOCTM Npu
nposefeHUn Hab-
NoAeHnn n nabo-
PaToOpPHbIX OMbITOB.

Tema 2. KrieTo4uHoOe CTpoeHMe opraHn3amMoB (11 yacoB)

1. JINYHOCTHBIE pe3y/ibTaTbl:

Yyauimecs LOMKHbI-.

- NCNbITbIBATb YYBCTBO FOPAOCTM 38 POCCUIACKYHO BMOOMMYECKYIO HAYKY;

- 3HaTb Npaswnna NOBeAEHNS B MPUPOSE;

- MOHMMaTb OCHOBHbIE (PaKTOpbl, ONpeaensatoLne B3aMMOOTHOLLEHNS YeloBeKa 1 Npupoabl;
- YMeTb peanin3oBblBaTbh TEOPETUYECKME NMO3HAHWUA Ha NPAKTUKE;

- MOHUMATb COLMANbHYIO 3HAYMMOCTb M COoAepXKaHue npodeccuii, CBA3aHHbIX ¢ Guonoruei;
- UCMbITbIBaTb NHOBOBbL K MPUPOSE;

- NpU3HaBaTb NPaBO KaXA0ro Ha CO6CTBEHHOE MHEHME;

- NPOABNATb FOTOBHOCTb K CAMOCTOSITE/IbHbIM MOCTYMNKaM 1 AeACTBUAM Ha 61aro npmuposbl;
- YMeTb OTCTamBaTb CBOKO TOYKY 3peHUs;

- KPUTMYHO OTHOCUTBCS K CBOMM MOCTYMKaM, HeCTU OTBETCTBEHHOCTb 3a MOCNeACTBUS;

- YMeTb CAyLlaTb U CbIWaTh APYroe MHEHMe.

2. MeTanpefMmeTHble pe3ynbTaThbl

Yyvawmecs AON>KHbI yMeTbl.

- aHa/IM3MpoBaTb 06BLEKTbI MO MUKPOCKOMOM;

- CpaBHMBaTb 06BEKTbI MO MUKPOCKOMNOM C UX N30OpaXKEHMEM HA PUCYHKAX N ONPeaensiTb ux;
- ohopMNATL pe3ysibTaTbl TabopaTopHOli paboTbl B paboyeil TeTpaau;

- paboTaTtb C TEKCTOM M WANIOCTPaLMAMN YHEOHNKA.



3. MNpegmeTHble pe3ynbTaThbl:
YYeHUK HayynTca:
Yyalipecs JONM>KHbI 3HATh:
- YCTPOIACTBO /yMbl U MUKPOCKONA;
- CTPOEHVE KIIETKW;
- XMIMWYECKWNI COCTaB KNEeTKU;
- OCHOBHbIE MPOLIeCChl XXU3HEAEeATeNIbHOCTU K/ETKU;
- XapaKTepHble NPU3HaKM PasIMyHbIX PACTUTE/NbHbIX TKaHel.
Yyawumecs AOM>KHbIYMETb:
- OMpejensATb MNOHATUA: KUMUTOMOTUSA», «KMETKa», «0060/104Ka», «UMTOMAasMa», « a4po»,
«AOPLILKO», «BAKYONN», « MNAACTUABI», « X/TOPOM/IACTbI», «MUTMEHTbI», «XT0POPUNI»,
«XMMUYECKMIA COCTaB», «HeOpPraHNYeckme BeLLEeCTBa», «OpraHnyeckne BeLLEeCTBa,
«A0PO», «AAPbILLKO», «XPOMOCOMbI», «TKaHb»;
- paboTatb C Nynoi 1 MMKPOCKOMOM;
- TOTOBMTb MUKpPOIpenapartbl U paccMmaTpmBaTb UX Mo4 MUKPOCKOMOM;
- pacno3HaBsaTb pa3NYHbIe BULbI TKaHEN.

YUYeHMK NOAYYUT BO3MOXHOCTb HayUYUTbCS:
Yyalpmecs MoryTy3HaTh:
- UICTOPVIIO OTKPbITUS K/IETKM, YYEHbIX, BHECLUMX GOMbLLION BKNag B NU3yYeHMe
KNETKWU;
- KNeTKa - efiH1LA CTPOEHUS 1 XU3HeOeaTeNbHOCTH, 3anacHble BellecTsa
KNeTKU, (PYHKLMUM OCHOBHbIX YacTel KNeTKu;
- Makpo- N MUKPO3/MEMEHTHI,
- KOCMUWUYECKYHO PO/ib 3e/IEHbIX PaCcTEHWUIA
Yyalupyeca cMOryT HayuYnThCs:
- onpeaensaTb MNOHATUS «MeMOpaHa», «XPOMOM/ACTbI», «/1eAKOMIACTbI»,
«OCHOBHaa TKaHb», «o6pa3osaTeanas=| TKaHb», «MnpoBoAsLlas TKaHb»,
«MexaHn4veckKada TKaHb», «MOKPOBHaA TKaHb»;
- 06BACHATb OT/IMUUS MONOZON KNETKN OT CTapoid,
- LOKa3bIBaTb, YTO K/IETKa 06/1aaeT BCEMM NPU3HaKamMy XXUBOTO OPraHn3ma;
- HaXo(h3Tb OTINYMTE/bHbIE OCOBEHHOCTU CTPOEHNS Pa3/INYHbIX TUOB
pacTUTeNIbHbIX TKaHel;

Tema ypoka Tun Cogep>kaHune MnaHnpyemble pesynbTaTthbl CapakTepncTn-K  OueHWBaHHe
ypoka JINYHOCTHBbIE MeTanpeiMeTHble npeameTHble [eATeNbHOCTU  geATeNIbHOCTU
YUYEHNK HAYyUNTCHA YeHUK nonyuu  ydalmnxcsi yyaimxcs
BO3MOX>XHOCTb aMOOLIeH LieHMBaH
HayuuTbLCA aHue e
yaleroc uymrens
YCcTponcTeo Ypok YBenuuntesnbHbl - Npu3HaBaTk NMpaBo  [NosHaBaTeNbHble YY/I: Yuauwmecs Yuyalmecs OnpepensioT P.T. 3a4.
YBE/IMUUTESbHBIX, MPUMEHEHUS € NPUBOopPbI KaXXJ0ro Ha OB/afileHne yMmeHnem JO/MKHbI 3HATb: MOryT MOHATUSA 21-23
nprnoéopos 3HaHWN Ha (nynbl, CO6CTBEHHOE MHEHWE; OLeHMBaTb NH(OPMALIMID - YCTPONCTBO NYNbl  y3HATb: «KNeTKa»,
npakTnke MUKPOCKOMNA). - YMeTb CAyLlaTb U BbIAENATb B Held rNaBHOE..u MUKpOCKONa. - UICTOPUIO «iyna»,
MpaBuna paboTbl ChbILLATL ApYyroe MprobpeTeHre anemMeH- Yualimecs OTKPbLITUA «MUKPOCKOM>,
C MMKPOCKOMOM. MHeHWUe. TapHbIX HaBbIKOB PABOTbI JO/KHLIYMETb:  K/IETKU,YUEHbI? «TyByC»,
J1.p.Nel ¢ npubopamu. - paboTaTtb € ynoii BHECLUMX KOKynap»,
«YCTPONCTBO JInyHoCTHbIE YY /! N MUKPOCKOMOM,; 60/1bLUION BKNAA,«00BEKTUBY,
Nynbl 1 MoTpebHOCTL B CripaBefi- - FOTOBUTb MUKPO- B U3y4YeHue «LITaTUB».
CBETOBOIO JIMBOM OLIEHVBaHWW CBOE) NpenapaThbl 1 K/IETKM; PaboTatoT ¢
MMKpOCKOMa. paboTbl 1 paboThbl paccmaTpuBatb UX nynovi n
MNpasuna paboTbl O[IHOK/1aCCHUKOB. nog MUKPOCKOMOM,; MUKPOCKOMOM,
C HUMMN» PerynaTusHble YY[: n3ydaiot
YMEHMe opraHn3oBaTb YCTPOWNCTBO
BbINO/IHEHWE 3a4aHuli MUKpOCKOMa.



yuntens. Pa3sutune Ha- OTtpabatbiBatoT

BbIKOB CaMOOLIEHKU 1 npaswna padoThbl
camoaHasm3a. C MMKPOCKOMOM
KoMMyHUKaTUBHbIe
YY[: ymeHue paboTatb
B rpynnax,
obmeHMBaTbLCA
NHopmaumeri ¢
OZHOK/IaCCHUKaMun
8 CrtpoeHue Ypok CT1poeHne MpeactasneHve o MosHasaTenbHble YY/: Yualimecsa Yvyaumeca Bbigensatot P.T. 3ag.
KNEeTKU 3aKpenneHnst KeTku: €AVHCTBE YXMBOW OBJflafieHNe yMe-Huem OO/DKHbI 3HATbL:  MOryTYys- CYLLIECTBEHHbIE 21
n KNeToYHas npvpoabl Ha OLUEHUBAaTb MHPOPMaA- - CTPOEHME KNETKN; HaThb: NpU3HaKn
COBEPLLEHCTB MeMbpaHa, OCHOBaHWM 3HAHWIA 0 LMIO, BbIAENATb B Held Yvaimecs K/eTKa - eqn- CTPOeHus
OBaHVA KneToyHas KNEeTOYHOM CTPOEHUWN rnasHoe. MpuobpeTeHne AO0MKHbIYMeTb:  HULLA CTPOEHUS KNETKM.
3HaHW CTeHKa, BCEX XUBbIX 3NemMeHTapHbIX HAaBbIKOB - OMPedenATb No-  MOXKM3Hedes-  PasnmyaloT Ha
03HaBaTeNb LMTOMNIa3Ma, opraHu3moB paboTa c npubopaMn.  HATUS: «KNETKa»,  TEMIbHOCTW, 3a- Tabnmuax u
HblA MPOEKT) S4PO, BAKYOU JInyHOCTHBIE YY[: «060/104Ka», « M- MNacHble BeLec- MMKpornpenapaTa
J1.p.Ne2 NoTpebHOCTL B CripaBes- Tomnaasma», « TBa KJIETKW, X Yactu u
«WM3yueHne JINBOM OLEHMBaHUU A0PO», (OYHKUMWM OC-  opraHoufbl
KNETOK pacTeHus cBoeli paboTbl U paboTbl - paboTaTb C IYNMOA HOBHbIX Yac-  KNETKM
C MOMOLLbIO OHOK/aCCHUKOB. N MUKPOCKOIMOM,; Tel KNeTku;
nynbl.» PerynaTwueHble YY[: - TOTOBUTb Yyauumecs

YMEeHNne opraHn3oBaTb MUKponpenapatbl 1 cMOTyT Hay-
BbIMNoO/IHEHNE 3a,an|/||7| paccMaTpumBaTb X YUNTbCA:
yuuntend. Pa3Butue Ha- noa MMKPOCKOINOM - ONpenenaTb

BbIKOB CAMOOLIEHKN N MOHATUA «MEM-
camoaHanmsa. GpaHa», «Xxpo-

KoMMyHVKaTUBHbIe MOMacTbI»,

YY[: ymeHue pabotatb «JIefiKonnacTbl

B rpynnax, »; 0OBACHATb

obMeHVBaTbLCA oTNNYNA MO-

NHopmaumeli ¢ nofol KneTku

OZHOKJ/IaCCHMKamu OT CTapoii;

9  TpurotosneHne Ypok J1.p.Ne3 MpepncTasneHve o MosHasaTenbHble YY[: Yuaulmecs Yvyaulmecs Yuyartca rotosutb P.T. 3ag.
MUKponpenapaTa NpuMeHeHNs «puUroToBNEHWE E4NHCTBE XMBOA OB/1afleHNEe YMEHNEM JOMKHbI 3HATb:  MOTyTy3- MuKporipenapar  24-25
KOXMLbI YeLlyu 3HaHui Ha npenapara npupogabl Ha oueHuBaTb - CTPOEHME K/ETKU; HaTh: bl. Habntogatot
nyka npaxkTuKe KOXMWLbI Yellyn OCHOBaHWUW 3HaHUI 0 MHOPMaLUIo, BbIAENATbL Yuallmecs K/IETKA — e4U- 4acTu U

NyKa, KNEeTOYHOM CTPOEHWW B HEel rNaBHOE. JOMKHbIYMETbL:  HULA CTPOEHUA OpraHouabl
paccmaTpuBaHWE BCEX XUBbIX MprobpeteHne onpeaensrtb W Xu3Hefesd-  KNeTKU nog

ero nog opraHmsmos 3/IEMEHTaPHbIX HaBbIKOB MNOHATUA. «KNETKa», Te/IbHOCTU, 3a- MMKPOCKOIMOM,



T

10 MnacTtnapl

MWKPOCKOIMOM>»

e
Ypok CTpoeHue MNpeacTtasneHve o
NPUMEHEHNA  KNETKW. e4NHCTBE XXMBOW
3HaHW Ha Mnactuabl. npupogbl Ha
npakTuke Xnopornnactel  OCHOBaHWUWM 3HAHWIA O

J1.p.Ne4 K/IETOYHOM CTPOEHUN
«[TpUroTOBMEHNE BCEX XKMBbIX
npenapaToB 1  OpraHNM3MoB
paccmartpuBaHue

nojg

MUKPOCKOMOM

nnacTng s

K/IeTKax imcra

anofeun, Nnoaos

TOMaTOoB,

pA6GUHBI,

LLNMOBHMKa»



paboTbl C MPUGOPaMK.  «0BOIOUKA,« nacHble BeLLleC- OMNMCHIBAKT U

JInyHOCTHbIE YY[: umMTonnasma»,« TBa K/ETKW, CXemMaTunyecku
noTpe6HOCTL B CMpaBef- SApo», (hyHKUMM OC-  M306paxKatoT ux
JIMBOM OLIEHUBAHWUN CBO- - paboTaTtb C /IyNoil HOBHbIX Yac-

eii paboTbl 1 paboTbl N MUKPOCKOMOM;  TeW KNeTKu;

O[HOK/TaCCHUKOB, - TOTOBUTb Yyaumecs

PerynaTuveHble YY/: MUKpornpenapaTbl 1 CMOTy T

YMeHMe opraHn3oBaTb paccMaTpmBaTb X Hay4YUTbCA:
BbIMOJ/IHEHNE 3a,u,aH|/||7| noa MMKpPOCKOMom - onpenenAatb

yuuTens. Pa3sutue Ha- NOHATUS <KMEM-

BbIKOB CaMOOLIEHKN U BpaHa», «Xpo-

camoaHasm3a. MOMNacTbI»,

KoMMyHMKaTUBHbIE «J1eiikonaacTbl

YY[: ymeHue paboTaTb »; 0OBACHATb

B rpynnax, OT/INYMA MOJIO-

06MeHMBaTLCSH [0V KNeTku oT

NH(opMaLueit ¢ CTapoi;

OZHOK/IaCCHMKamu

lMo3HaBaTeNbHble YY/[: Yuauimecs Yyaumecs Bblgensatb P.T. 3a4.
OBafeHNe yme-HUEM OO/DKHbI 3HAaTh: MOryT CyLLEeCTBEHHbIE 26-28
oueHnBaTb MHGopMa- - CTPOEHWe KNeTKW; y3HaTb: NPU3HaKu

LMt0, BbIAENATb B HEl Yyaumecs KNeTKa - CTPOEHMS
rnasHoe. MNMpuobpeTeHne AOM>KHbIYMETb:  eAnHULa KNeTKu.
3N1eMEeHTapHbIX HaBbIKOB - OMNpeaensTb CTPOEHUA U Pa3nuyathb Ha
paboTbl C NpubopamMn.  MOHATUA: «KETKa», XXU3HEAEeATeNbH Tabnunuax n
JInyHoCTHbIE YY[: «060/104Ka»,« M- OCTW, 3anacHble MUKporpenapara
noTpebHOCTb B crpa- ToMnMasma», « BelLlecTBa X 4acTu v
BE[/IMBOM OLEHUBAHUU  SiAPO», «AAPLILIKO», KNETKW, opraHoungsbl
CBOEel paboTbl 1 paboTbl «Ba-KyONn»,« naac- PyHKLNM KNeTKu
OZHOK/TaCCHUKOB. TUObI», « X/IOPO-  OCHOBHbIX

PerynaTueHble YY[: NNacTbl», yacTen KNeTKu;

YMEeHWe OpraHn3oBaTb  «MUrMEHTbI», Yyaumecs

BbINOJTHEHWE 3a4aHNI «XN10pothnNII»; cMOryT

yuntens. Pa3Bntue Ha- - paboTaTb C yNnoil HayunThbesA:

BbIKOB CaMOOLIEHKN U N MUKPO-CKOMOM; - ONpeaensTb

camoaHasm3a. - TOTOBUTb MUKPO- MOHATUSA

KoMMyHUKaTVBHbIe npenapatbl 1 «MemMbpaHa,

YY[: ymeHune paboTaTb 3accMaTpuBaTb X «XPOMOM/IACTbI

B rpynnax, nof MUKPOCKOMOM;

06MeHMBaTbCA - pacno3HaBaTb «nerikonnacTbl



12

XUMUyeckmit

COCTaB KJIETKWU:

HeopraHM4yeckne fi 3HaHWn

1 opraHn4yeckmne (I/ICCJ'Ie,EI,OBaTe

BeLleCTBa

nHopMaumeii ¢
OZHOK/1aCCHUKamu

pasnnyHbIE YaCTun
KNTETKWN.

Ypok MeTtogabl MpencTasneHve o MosHasaTenNbHble YY[: Yuaulumecs
(hopMMPOBAHU N3YHeEHUA €[VIHCTBE XK1BOW YMeHWe BbleNaTb rNaB- A0N>KHbl 3HATb:
KETKN. NpPUpPOAbI Ha HOe B TeKCTe, CTPYKTY- - XUMUYeCKMnii
Xumunyeckuii OCHOBAHWW 3HAHUI 0 pUpOBaTh yYebHbIl COCTaB K/ETKU;
IbCKMe COCTaB K/IETKW.  XMMMWYECKOM COCTaBe MaTtepuas, rpaMmoTHO ¢op Yuallyecst
I'IpoeKTbI) Boga n KJTIETKW. MypoBaTb BOMPOCHI, [O/MKHbI YMEeThb!:
MUHepPasibHble yMeHWe paboTaThb C pas- - onpeaenaTh
BeLLecTBa, MX JINYHBIMWU UCTOYHUKAMU  MOHSATUS:
POSib B KNETKe. MHMOPMaLUN, TOTOBUTb  «XMMNYECKWI
OpraHunyeckme COOOLLEHNA U Mpe3eH-  cocTas»,
BeLLecTBa, MX Tauuu, NpeacTaBnsaTh «HeopraHuyecKue
posib B pe3ynbTaTbl paboThbl BELLECTBa,
XXN3HELEeATeIbHO Knaccy. «OpraHuyeckue
CTW KNETKM. b JInuHocTHble YY/I: yMe- genjectpa». o=
OG6Hapy>KeHne Hue cobntogatb gucLmn-
OpraHunyecKmnx JINHY Ha ypOKe, yBaXu-
BELL|eCTB B Te/lbHO OTHOCUTLCS K
KneTKax YUMTENIO N O4HOKNAc-
paCTeHI/Ii/'I CHUKaM.

XKusHegedAtenbH Ypok

OCTb K/IETKMU:
NocTynneHune
BELLECTB B
KNeTKy
(ObixaHve,
nuTaHue)

(hOPMUPOBAHN OCTb KNETKM
S YMEHWUA W nuTaHue,

HaBbIKOB

PerynaTusHble YY/[.
YMeHWe niaHupoBartb
CBOIO paboTy Npu Bbl-
NOJIHEHMM 3a[iaHWNii yuu-
Tens, fenatb BbIBOAbI MO
pesynbTatam paboTbl.
KOMMYH MKaT neHble
YY[. ymeHve cnywartb
YyUuUTenNs, BbICKa3biBaTh
CBOe MHeHne
>KnsHepeatenbH TMoHWMaHWe cnoX-  [Mo3HaBaTeNbHble YY/:
HOCTW CTPOEHUS XXN- yMEHME OCYLLECTBNATb
BbIX OpraHn3mMos,
[bIXaHue).
J1.p.Ne5
«[puroTosneHe HA3MOB MNPOLLECCOB

npenapara u AbIXaHVSt U TUTAHVS.  MoTHO (hOPMYIMPOBAT
paccmaTpuBaHme BOMPOCHI.

noA MUKPOCKO- JnuHocTHbIe YYA:

Yyawimecs
LOJIKHbI 3HATh!:

KNETKWU;
Yualymecsa
LO/MKHbIYMETb:

»

Yyaumecs
MoryT
y3HaTh:
MaKpo- u

MUKpPO3/ieMeHT!

. Yyauimecsd
cMOoryT
Hay4nTbCs:
[oKa3sblBaTb,
YTO K/eTKa
ob6nagaet
BCEMM
Npv3HaKamu
>KMBOro
OpraHu3ma;

Yyaumecs
MoryT

NMOUCK Hy)KHOI7I MH(pOpMa— CTPOEHWE KNETKWN; Y3HaTb:
OCMbICNIEHNE BAXKHOC- yun, BbIfeNATb rf1aBHOe B- OCHOBHbIE

TV 4517 XKMBbIX Opra-  TekcTe, CTPYKTYpMpoBaTh MPOLECChI
yue6HbIN MaTepuan, rpa- XU3HELesTeNbHOCTU CTPOEHUS U

K/eTKa -
eanHMLa

O6bacHAKT ponb P.T. 3a4.

MUHepasbHbIX
BELLECTB 1 BOAbI,
BXOAALLMX B
COCTaB K/ETKM.
Pasnunuatot
opraHuyeckume v
HeopraHuyeckue
BeLLleCTBa,
BXOAALLME B
COCTaB KNETKMU.
CraBar
6uonoruyeckue
3KCMEepVIMEHTbI
Mo N3YYeHUIO
XUMWNYECKOTO
cocTaBa K/IeTKW.
Yuyartca paboTtaTb
C 1labopaTopHbIM
06opyaoBaHNeEM

Boblgensor
CYLLECTBEHHbIE
NpU3HaKn
npoLeccos
YKN3HeJesATelbHO
™ KneTkn. Ctaes

XXU3HEOEATENbH 61onornyeckue

ocTH, KOC-
MMWYECKYHO

3KCMEePUMEHTbI <
N3y4YeHnko

29

P.T. 3a4.

30-31



nom ABUXeHUA YMEHWE NPUMEHSATL MOJY - ONpPefensTb po/ib 3€/1EeHbIX MPOLLECCOB
umTonnasmbl B LieHHbIe 3HaHWS B CBOEI MOHATUA: «KNETKa», PacTeHul KU3HeLeATelbHo
KNeTKax 1mcrta NPaKTUYeckKon aesiTeNlb- «060-/104Ka», « Yyaunecs v opraHn3mMoB U
anopgen» HOCTW. LuTornaa3ma»,« cMoryT™ OOBACHAIOT UX
PeryﬂFITVIBHbIe yy[na: A0p0», «A0- HayuynTbCA: pesynbTaThbl.
YMEHWE N/1aHUpoBaThb PbILLUKO», - OMnpenenaTb OTpa6aTbIBaI'OT
CBOIO PaGOTY MpU BbIMON-<BAKYONM», NOHATNSA YMEHWEe roTOBUTb
HeHUW 3afaHuii yuuTens, <M1acTUAbI, «MembpaHa»  MUKponpenapaTb
[eNaTb BbIBOAbI M0 pe-  <X/10PON/acTbI», -06BbACHATD n paboTarb C
3ynbTaTam pa6oTbi. - paboTarb ¢ ynoi OT/N4NA MO- MUKPOCKOMOM
KOMMYHMKA T VBHbIE ¥ MUKPOCKOMOM,; 1001 KNeTKu 0
YY[i: ymeHue pa6otarp - FOTOBUTL CTapo, fio-
B COCTaBe TBOpUeCKMX ~ MVKPOMpenapatbl 1 KasblBaTb, HTO
rpynn, BbiCKa3biBaTb paccmaTpuBaTbh MX KeTKa obna-
CBOE MHEeHMe nof, MMKPOCKOMOM; [aeT BCemu
* npu3Hakammu
>KMBOrO opra-
HN3Ma;

14 XKunsHepesTenbH Ypok PocT v passutne MoHMMaHue lMo3HaBaTeNbHble YY[: Yuawmecs Yyaumecs Boblgenaiot P.T. 3a4.
OCTb KNeTKW: (hopMUpPOBaHU KIETOK. CNOXXHOCTN CTPOEHUSA yMeHMe OCYLLECTBMATbL  AO/DKHbI 3HATbL:  MOTyT CyLlecTBEHHble 33
POCT, pasBnTMe 5 YMEHWIA 1 [leMOHCTPaUMA >KMBbIX OPFraHN3MOB, MOUCK HY)KHOVA - CTPOEHME KNEeTKU; Y3HaTh: Nnpu3HaKkun

HaBbIKOB CXembl, TaﬁnI/ILI,bI OCMbIC1eHne |/|Hq30p|v|a|_|l|/||/|, BbldeNnAaTb - OCHOBHbIE - KneTkKa - npoueccos
n BaKHOCTU A/151 XKMBbIX rfiaBHOE B TEKCTE, npouecchbl efvHMUA YKU3HEeLEeATeNbHO
BMAeoMaTeEPUa/IbIOPraHU3MOB CTPYKTYpUpOBaTh YKN3HELEATeIbHOCTU CTPOEHUA U M KNETKW.
0 pocTte u MPOLIECCOB POCTA N yyeGHbI MaTepuan, KNIETKU; XnsHepeaTenbH O6CyxaatoT
pasBUTUN KNETOK pa3BuTUs. rPaMOTHO Yyauivecs CTKW, 3anac-Hble 6uosioruyeckme
pasHbIX thopMynupoBaTh BonpockAO/IKHbIYMeTb:  BelliecTsa 3KCNEPUMEHTbI N<
pacTeHuii JINYHOCTHble YYA: - onpefensTb KNEeTKU, PYHK- U3YUYEHUIO

MOHATUA: «K/ETKa», LN OCHOBHbIX MPOLECCOB
«060M104Ka»,« yacTeli KNeTKU; Xn3HeLesTebHO
LMTOMMa3Ma»,« Yyauymecs i OpraHnM3moB 1
AAPO», «AAPbILLIKO», CMOTYT 06BACHAIOT NX

YMEHUe NPUMEHSTb
NO/yYeHHbIe 3HaHUS B
CBOEIi NPaKTMYeCKOA
[lesTenbHOCTU.

PerynaTusHble YY[: «BaKyO0/n» Hay4YnTbCs: pesysnbTaThl
YMEHWE MaHnpoBaThb - 06BACHATb
TANYUA MO-
CBOIO paboTy npw BbINO/I- oTn 5 o]
W N040W KNETKM 0
HEHUW 3aflaHNI yuunTens, it g
cTapon,

[lenaTb BbIBOAbI MO
pesynbTatam paboThbl.
KOMMYyHMKaTUBHbIE

[OKasblBaTb, UT
KneTKa obnagae
BCE-MU



15 [eneHvie KNeTKN YpoK

Y¥Y/[: ymeHue paboTarb
B COCTaBe TBOPYECKMNX
rpynn, BbICKa3blBaTb
CBOE MHEHVe
lMosHaBaTenbHble YY/:
CNOXHOCTW CTPOEHUSA YMEHWE BblAeNAThL rnaB-
HOe B TEKCTe, CTPYKTY-
puypoBaTh y4ebHbIl
BaXXHOCTU [151 )KMBbIX MaTe-puas, rpaMoTHO
thopmy-nuposatb
BOMPOCbI, YMeHUe

NCTOUYHMKAMM
NHopMaLun, roTOBUTb

Yyvawmecs
OOJIKHbI 3HATh:

- CTPOEHWNE KNETKN; Yy3HaThb:

- OCHOBHblE
npoueccsl

XXN3HEOEATENIbHOCTU CTPOEHUA U

KNEeTKN!;

pa6OTaTb C pa3-NMMYHbIMU Yyawmecs

OO/I>KHbI YMETb!
- onpepensaTb

MeHeTnyecknin  MoHUMaHWe
thopmmpoBaHu annapaT, S4p0,
S 3HaHWIA XPOMOCOMBI. YKMBbIX OpraHn3moB,

JeMoHcTpaums ocmblic/ieHne

CxeMbl 1

BUAeOMaTepUasbl opraHM3mMoB

0 AeneHnn MPOLLECCOB pocTau

KNETKN pasBUTUS.

T

COO6LLEHNA, NPEACTAB- MOHSATUS: «KNeTKa»,
NATb pe3y/ibTaT PaboTbl «06010UKa,«
Knaccy. LMTOMNIa3Ma»,«
JInuHocTHble YY[I: yMe- qnpox», «AApbILLIKO»,
HWe cobngatb gMcumn- «XPOMOCOMbI»;

JINHY Ha YPOKe, YBaXu-
TeNbHO OTHOCUTLCA K
YUYUTENO N OAHOK/IAC-
CHVIKaM.

PerynaTuneHble YY/I.
YMEeHMe MNIaHnpoBaTb
CBOIO paboTy Mnpu Bbl-
NOJIHEHWM 33JaHNIA yun-
Tens, Aenatb BbIBOAbI MO
3e3y/ibTataMm paboTbl.
KOoMMyHVKaTVBHbIE
YY[. ymeHue cnywaTb
yuuTens, BbICKasblBaTb
CBOE MHeHue

npusHaka-mu
YXMBOIO
opraHusmMa

Bbigensatot
CYLLIECTBEHHbIE
NpU3HaKu
npoveccos
XXN3HELEeATeTbHO
CTU KNEeTKU

Yyaiwmecs
MoryT

KneTka -
eaMHULA

YKN3HeJeATeNbH
0CTW, 3arnacHble
BeLlecTBa
KNeTKu,
pyHKUUM
OCHOBHbIX
yacTeli KNeTku;
Yyvauimecs
CMOryT
HayunTbCs:
[OKa3sblBaTb, YT
KneTKa obnagae
BCEMU
npu3HaKamm
YXNBOIO
opraHusma

P.T. 3a4.

32,34,
35



16 MoHsTME Ypok TKaHb. lMNoHnmaHne MosHasaTeNbHble YY1 Yuawimecs Yuaumecs Onpegenaot P.T. 3a4.
«TKaHb» (hopmupoBaHuZieMomMe»2/>ar/M.s CNOXKHOCTV CTPOEHWSI YMeHWE BbIfeNATb [NlaB- [O/>KHbI 3HATh:  MOTyT NnoHATME 36-39
A 3HAHWI Mukponpenapar >XMBbIX OPraHU3MOB  HOe B TEKCTE, - CTPOEHUE K/NETKU; y3HaTh: «TKaHb».
(no3HaBaTesNb bl pa3NYHbIX CTPYKTYpU-poBaTthb - XapaKTepHble - KneTka -egn- BeblgensioT
HbIli NPOEKT) pacTUTeNbHbIX YUeOHbIN MaTe-puar, NPU3HaKu HMLA CTPOEHUSA MPU3HAKM,
TKaHel. rpaMoTHO hopmy- pa3/IMyHbIX WIKU3HEOes-  XapaKTepHble
N.p.Ne6 JIMpoBaTb BOMPOCHI, YMe- pacTUTE/bHbIX TeNbHOCTH, ONs pasINYHbIX
«PaccmatpusaHu Hue paboTaTb C pa3ny- TKaHei. Yyaumecs BUAOB TKaHei.
e nofa HbIMU UCTOYHUKaMU VH- Yyalllnecs cMoryT OtpabatbiBaloT
MWKPOCKOMOM (hopmaLun, roToBUTb CO- AO/MKHbIYMETb:  HAayuMTbCA:  YMeHue
roToBbIX OOLLIEHNA U Npe3eHTa- - ONpeaensTb - onpegenatb  paboTartb C
N1Kporpenaparo LuuKn, NpeAcTaBNATb Pe-  MOHATUA: «KETKa», MOHATUA «OC-  MMKPOCKOMOM W
B Pa3IMYHbIX 3y/bTaTbl paboThI «TKaHb»; HOBHas TKaHb», ONpeeNsiTh
pacTuUTeNbHbIX Knaccy. - paboTaTb € ynoii «obpasoBaTe/ib pa3INyHble
TKaHel». JInYHOCTHBIE YY [ yMe- n MUKPOCKOMOM; Hasi TKaHb», pacTuUTeNbHbIe
Hae cobngatb AUCUUN- - TOTOBUTb «MpoBOASALLaA "TKaHW Ha
JIVHY Ha YPOKe, YBOKMU- MUKPOMPenapaTbl U TKaHb», MUKponpenapaTa
Te/IbHO OTHOCUTBLCA K paccmaTpuBaTb UX  «MeXaHWYecKas x
YUuTENO U OJHOKMNAC-  MOoS MUKPOCKOMOM; TKaHb»,
CHUKaM. - pacno3sHasaTb «MOKPOBHast
PerynaTusHble YY], pasnnyHble BUAbI  TKaHb»;
YMeHue MiaHnpoBaTb TKaHei. - HaxoAuTb OT-
CBOIO paboTy Mpw Bbl- JiMynTeNbHbIe
NOSTHEHUW 33aHuI yun- 0CO6EHHOCTY
Tens, genatb BbIBOAbI MO CTPOEeHUA pas-
pe3ynbTaTam paboTbl. JINYHBIX TUNOB
KoMMyHMKaTUBHbIE pacTUTeNbHbIX
YY [, ymeHue cnyLiats TKaHel;
yuuTens, BbiCKasblBaTb
CBOe MHeHune
17 O6o6watowuii  KoM6UHMPOB CucTeMaTm3aLms JInYyHOCTHbIE YY[, Yualmecs JOmKHb> Pa6oTatoT ¢ P.T.
YPOK aHHbIN 1 0606LLEHNE yMeHuve cobnoaatb 3HATh: yUYeBHUKOM, TPEH.
(CMeLLaHHbI) NOHATWIA OVCUMNNINHY Ha YPOKe, - YCTPOWCTBO Nynbl | pa6oueii 3ag.
YPOK pasgena. YBaXXUTENbHO MUKPOCKONA,; TeTpaabto 1
KoHTposnb OTHOCUTLCA K YYUTENIO U - CTPOEHWNE KNETKYU; OVAKTUYECKUMU
3HaHWUIA 1 OOHOK/TaCCHMKaM, - XUMWYECKNIA COC- MaTepvasiamu.
YMEHWi PerynaTueHble YY[, TaB K/EeTKU; 3anonHatot
paboTtathb C YMeHWe opraHm3osartb - OCHOBHbIEe MpoLec- Tabnuupl.
MUKPOCKOMOM U BbINO/IHEHWNE 33[aHNI  Cbl XKU3HEAEATEb- JemoHcTpupytoT
MPUroToB/EHNSA yuutens HOCTW K/IETKY; yMeHue



MVKpOMpenaparo - XapaKTepHble roToBUTbL

B MPU3HaKKU pasnny- MUKponpenapaT
HbIX PaCTUTE/bHBIX bl 1 paboTath ¢
TKaHel. MVKPOCKOMOM
Yuauymecs fO/MKHb
YMETb:

- ONpegensitb NOHs-
TUS: «UUTONOrUS»,
«KNeTKa», «0b60n104-
Ka», «LUTonnasma»,
« A0PO»,
«SAPbILLKO,
«BaKyO0/n», « Ma-
CTUAbI», « X/10PO-
NNacTbl», «MUT-
MEHTbI», «X/10pO-
hunn», «xummnyec-
KWiA cocTaB», «He-
opraHun4eckme Be-
LecTBa», «OpraHu-
yecKme BELLECTBA»,
«A0Pp0», «A0PbILL-
KO», «XPOMOCOMbI»,
«TKaHb»;

- paboTatb € Nynori i
MUWUKPOCKOMOM;

- pacnosHaBaTtb
pas/InyHbIe BUADI
TKaHel.

Tema 3. LlapctBo BakTepun. LlapctBo IN'pnbbl (7 HacoB)
1. JINYHOCTHbIe pe3ynbTaThl:
Yyalunecs LOMKHbI.
— UCMbITbIBaTb YYBCTBO FOPAOCTM 3a POCCUMCKYIO OMOMOMMYECKYHO HAYKY;
— 3HaTb MNMpaBwWia NOBeEAEHNA B NMpupoae,
— NMOHMMaTb OCHOBHbIE CbaKTOpr, onpegensaroLine B3aMMOOTHOLLUEHNA YelIoBEKaA N MPUPOAbI;
— YMETb PEA/IN30BbIBATb TEOPETUHECKME MO3HAHUA Ha NMPaKTUKE;
— MOHUMAaTh COUUaSIbHY 3HAUMMOCTb 1 COAEPXKaHUe NPodeccuii, CBsA3aHHbIX C B1Oorne;
— WCMbITbIBaTb NH060Bb K npupoae;



— MNPU3HaBaTb MPaBO KaXA0ro Ha CO6CTBEHHOE MHEHME;

— MPOSIBNIATb FOTOBHOCTb K CAMOCTOSATE/IbHbIM NMOCTYNKaM 1 AeACTBUAM Ha 61aro npupogasbl;

— YMeTb OTCTanBaTb CBOK TOYKY 3PEHUS;

— KPUTUYHO OTHOCUTLCS K CBOMM MOCTYMKaM, HECTU OTBETCTBEHHOCTb 3a MOC/IeACTBUS;

— YMETb CNyLlaTb U CAblwaTh APYroe MHeHue.

2. MeTanpegmeTHbIe pesy/ibTaTbl

Yyalymeca fJONMKHb YMeTb:

— paboTaTtb C y4ebHUKOM, pabouei TeTPaabio 1 ANAAKTUYECKUMUN MaTepranamu;

— COCTaBNATb COOB6LLEHNA HA OCHOBE 0600LLeHMs MaTeprana y4e6H1Ka 1 AONONHUTENbHOM NnTepaTypsbl.

3. MNpegmeTHbIE pe3ynbTaThbl:

YUeHNK HayuunTca: YUeHMK NOyYNT BO3MOXKHOCTb HayUUTbLCA:
Ydalmecsa foN>KHbI 3HATh: Yyaupyecs MoryTy3HaTh:
- CTPOEHME N OCHOBHbIE MPOLECCHI XXMN3HEAEATENBHOCTN 6aKTepUiA U FPUOOB; - 3HayeHVe 6aKTepuii B NpoLieccax BPOXKEHUS, AeSATeIbHOCTb CEPO- U
- pasHOoo6pasune n pacnpocTpaHeHne 6akTepuii U rpruobos; enesobakTepui;
- ponb 6aKTeEpPWiA U rPMOOB B MPUPOAE U XKN3HUN Ye/TOBEKA. - XXN3HEe[eATe/IbHOCTb IPUBOB-XULLHNKOB
Yyauirecsa JON>KHblYMeTb: 'J Yyawmeca cMA&YT HayuYN T bCA:
- faBaTb 0OLLYI0 XapaKTepUCTUKY 6akTepusm 1 rpubam; - BblpallmBaTb 6aKTepun: KapToMesibHYt0 1 CEHHYIO NasloyKy;
- OT/IMYaTh 6aKTepum 1 rprbbl OT APYTUX XKMBbIX OPraHN3MOB; - BbISIBNATb Y TPUOOB YepTbl CXOACTBA C PACTEHUSMU U XKUBOTHbLIMM.

- OT/IMYaTb Cbef06HbIe FPUBHLI OT AA0BUTLIX;
- 06BSACHATL Posb GakTepuii U TPUGOB B NPUPOLE U XKU3HW YENTOBEKA.

Ne Tema ypoka Tun Cogep>xxaHue MnaHvpyemble pe3ynbTaTbl XapaKTepnctuk  OueHMBaHMe
ypoka a 1eATeNIbHOCTN  AesaATeNIbHOCTU
JINYHOCTHbIE MeTanpesMeTHble npegMeTHbIe
obyyaroLmxcs yyalmxcs
YYEHUK HayuunTcA YUYeHUK
nonyuuT camMooLle OLeHVBa
BO3MOXXHOCTb HUBaHWe HUe
HayuunTbCA yyalleroy4uuTesns
18 bBakTtepun, ux Ypok BakTepuu, MpepcrasneHne o MNMo3sHaBartesnbHble YY /. Yuauwimecs Yyauyecs Boblgensior
pa3Hoo6pasve, (POpPMUPOBaHU OCOBEHHOCTY MOMOXXNTENBbHO 1 yMeHUWe paboTaTtb C pas- [JO/I>KHbl 3HATb: MoryT CYLLIeCTBEHHbIE
CTpOeHue u e 3HaHWA UCTPOEHUS U OTpMLATENbHOW POIN IMYHBIMU UCTOYHUKAMW - CTPOEHUE U y3HaTh: npu3sHaKku
YKN3HELEATENbHO YMEHWIA YKN3HeAeATeNbHO 6akTepuin B mpupode MHMopmauun, npeobpa- OCHOBHbIE 3HayeHve b6akTepuii
CTb. CTn. Popmbl 1 YKM3HW YenoBeKa M 30BbiBaTb €€ U3 OA4HOM  Mpouecchl H6akTepwii B
HaKTepuii. yMeHMe 3auiaTe  (opMbl B APYTYHO, Bblfe- XXMU3HeOeATeIbHOCTM npoLeccax
PasHooGpasve  cBOIf opraHuam ot NIATb TNaBHOE B TEKCTe, bGaKTepwii; BpOXKEHNS,

GaKTepuii, X  HeraTMBHOIO B/INSIHWS CTPYKTYpPUPOBaThb yue6- - pasHooGpasue 1 [eATe/lbHOCTb
pacrnpocTpaHeHN 60/Ie3HETBOPHbIX HbIiA MaTepuran. pacrnpocTpaHeHWe  Cepo- U
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Ponb 6akTepuii B Ypok
3aKpennieHnst npupoge. Ponb

npvpoae un
YKM3HU YenoBeka W

COBEpPLUEHCTB XO3SNCTBEHHOM
0BaHus
3HaHWI
YMEHUNA

BakTepwii

Ponb 6akTepwii B MpeacTaBneHne o

GakTepuii B

fneAaTeslbHOCTU
nyenoBeka

MONOXUTENBHOW 1

oTpULaTENbLHOM ponu
GaKTepuii B Npupoge
1 YKU3HMW YeoBeKa u

YMeHNe 3alimiatb
CBOW opraHusm ot

JlnyHoCTHbIe YY [

NnoTpe6GHOCTL B CNpaBes- Yyallmecs

TNBOM OUEHNBaHNN

cBOen paboTbl U paboThbl - AaBaTb 06LLYHO

OAHOK/TaCCHUNKOB.

PerynatnsHble YY :
yMeHVe opraHu3oBaTb
BbIMO/IHEHWNE 3a4aHNI
yuutens. Pa3Butume Ha-
BbIKOB CAMOOLIEHKN U
camoaHann3a.
KoMMyHMKaTUBHbIE
YY . ymeHue CTpouTb
3(pheKTUBHOE B3aNMO-
[eicTBME C OHOKNAC-
CHUKaMun %
MosHaBaTtesnbHble YY [,
yMeHue paboTtaTb C pas-
JINYHBIMWU UCTOYHUKaMMU
MHhopMauumn,
npeo6pa3oBbIBaTh ee U3
0fiHOI (hopMbl B APYrYHO,
BbIJENATL rN1aBHOE B

HeratTmBHOro B/IMAHNA TEKCTE,

60M1e3HETBOPHbIX
bakTepuii

CTPYKTYpuMpoBaTb
y4ebHbIi MaTepuan.
JInyHOCTHbIE YY [ no-
rpebHoOCTb B cripaBes-
JINBOM OLLEHMBaHNN
cBOel paboTbl U paboThbI
O[HOKJ1aCCHUKOB,
PerynsatueHble YY [:
YMeHMe opraHn3oBaTb
BbIMOSIHEHWE 3aaHNi
yuntens. Pa3suTue Ha-
BbIKOB CAMOOLIEHKU 1
camoaHasm3a.
KoMMyHuMKaTnBHbIE
YY/[: ymeHne CTpouUTb
athheKTMBHOE B3aMOAeii-

bakTepuii; Xenesobakrepu
"

JO/MKHBI YMeTbh:  Yyalmecs
cMoryT

XapaKTepucTuKy HayunTbCA:

HakTepusam; - Bblpawu-BaTh

- OTInYaThb 6akTe-pum:

GaKTepu OT APYTUX KapTo-
YKMBbIX OPraHNU3MOB; PENbHYHO

CEHHYIO

NasIouKy;
Yyaumecs Yyaumecs
LO/DKHbI 3HATh:  MOIryTYy3-
- pasHooGpasve U HaThb:
pacnpocTpaHeHMe  3HauyeHue
HakTepuii; bakTepuii B

- ponb GakTepwuii B B mpoueccax

NMPUPOAE N XKU3HU  BPOXKEHNS,
YesloBeKa. [eATeNnbHOCTb
Yvaunecs cepo- u

JOOMKHbBI yMeTb:
- 0OBACHATL PoNib  if;
bakTepuii B

NPUPOAE W XXN3HU
YeroBeka.

¢
OnpegensoTt
NOHATUSA
«KJ/Ty6eHbKOBble
(a3oThmkcmpyto
wye) GakTepumn»,
«CUMOBMO3»,
«60/1e3HETBOPHbI
e bakTepum»,
«ANUAEMUSA.

»xenesobaktepn OO BACHSOT Pob

GakTepuii B
npupoge v
>KMU3HW YenoBeka
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CcTBne C 0OAHOKNaCCHN-

Kamm
Mpunbbl, nx Ypok Mpn6bl, lMoHuMaHwne ponu MNo3HaBaTenbHble YY/:
obLas (hOpPMMPOBaHN 0COGEHHOCTU npeacTaBuTene YMEHWe BblLeNsiTb rnas-
XapaKTepuCTUKa, i 3HaHWUN CTPOEHUA U uapcTsa Npnbbl B HOEe B TEKCTE,
CTPOeHMe 1 (nosHaBaTenb XU3HeAesTENbHO MPUPOIE U XKU3HN CTPYKTYpU-pOBaTh

XXMN3HEAeATeNIbHO Hblil NPOEKT) CTW. yenoBeka. Oco3HaHMe yuebHbIli MaTe-puan,

CcTb. Posib rpubos MHoroo6pasve HeoGX0ANMOCTU rpamoTHO hopmy-

B MpUpoze 1 rpu6os. Ponb  oKasaHWs 3KCTPEHHO NMPOBaTh BOMPOCHI, pa-

YKM3HW YesI0BeKa. rpuéos B MoMOLLM Npu 60TaTh C pasIMyYHbIMU
npupoge v OTpaB/IeHNN NCTOYHMKAMU MHOp-

YKM3HW YenoBeKa S40BUTbIMU rpnbamMu Mauuun, roTOBUTb CO-
06LLIeHVA 1 Npe3eHTa-
uuu, NpeacTasnsATb pe-

e 3ynbTaTbl PaboThl
Knaccy.

JInyHoCTHbIE YY 1!
YMeHVe ougHMBaTh yp-
OBeHb OMacHOCTU CK-
Tyauum ans 30p0oBbS,
NMOHMMaHne BaXKHOCTU
COXPaHeHWs 310POBbS.
PerynatueHble YY[:
YMeHUe opraHn3oBaTb
BbIMO/IHEHME 3aaHNI
yuutens. PasBuTue Ha-
BbIKOB CAMOOL|EHKM U
camoaHann3a
KOMMYHNKaTUBHbIE
YY[: ymeHue paboTtartb
B COCTaBe TBOPUYECKUX
rpynn

MosHaBartenbHble YY A
yMeHWe BbleNATb rnaB-

LLINnsnoYHble
rpuo6el.

Ypok CbenobHble 1
NPUMEHEHNSA A0BUTbIE
3HaHWI Ha rpuobl. uapctea MprbbI B HOe B TEKCTE,
npakTuke OkasaHue NPUPOAE 1 XKU3HU CTPYKTYpU-poBaTh
nepBoii nMomoLy yenoseka. OCo3HaHVE yuebHbI MaTe-puan,
npw OTPaB/EHUN HeOBX0oAMMOCTHU rpamoTHO hopmy-

MNMoHnmaHve ponun
npeacTasuTenei

Yyaumecs Yyaupecs Boblgensior
[OMKHbI 3HATh: MoryT CYLLLeCTBEHHbIe

- CTPOEHMe 1 y3HaThb: MPU3HaKN
OCHOBHble -XU3Hepe- CTPOEHUA "
npouecchl ATENbHOCTb YXN3HeLesaATeNlbHO
YXXN3HeAeAaTeIbHOCTU rpUboB- CTU rpm6oB.
rpun6os; XULLHVKOB OOBACHAIOT posb
- pa3Hoo6pasne 1 Yuauimecs rpn6os B
pacnpocTtpaHeHne cmoryT npupoge v
rpun6os; HayuMTbCA:  >KU3HW YesloBeKa
- ponb rpmu6bos B - BbISBNATb Y

MpUpoe W XKU3HU  TPMBOB YepTbl

YesioBeKa. CXoAcTBa C&*

Yuyauuecs pacTeHUsMU 1
JO/MKHbIYMETb:  XXMBOTHbIMM.

- laBaTb 0OLLYI0

XapaKTePUCTUKY

rpnbawm;

- 0TNInYaTh rpuobsl

OT APYTrUX XMBbIX

OpraHu3mosB;

- 06BACHATL POSIb

H6akTepwuii 1 rpnbos

B MPUPOLE Y XKN3HU

YefioBeKa.

Yyauymecs Yyaunecs Pa3snuyaroT Ha
[JO/MKHbI 3HATb:  CMOTyT YXMBbIX 06beKTax
- CTPOEHME U HayunTbCcA: U Tabnmuax
OCHOBHble - BbIABNIATb Y  CbeA006HbIE U
npoueccel rpmoboB YepTbl SAA40BUTHIE
YKU3HEeeATeIbHOCTU CX0ACTBA C rpuobhbI.



22 TnecHeBble
rpmbbl 1
OPOXOKUN

A00BUTLIMA
rpnéamm
M.p.Ne2
«CTpoeHue
NI04O0BbIX TN
LLUIAMNOYHbBIX
rpm6éos.

Ypok lNnecHeBble
NPYMeHeHUs Tpubbl 1
3HaHWN Ha L POXOKNA.
npakTuKe J1.p.Ne7
«CTpoeHune
NniecHeBOro
rpnba mykopa.
CTpoeHue
OPOXOKEN».

OKa3aHWs 3KCTPEeHHOI NMpoBaTh BOMPOCHI, pa-

NMOMOLLN Mpn
oTpaBEHNN
A00BUTbIMA Fpl/l6aMl/I

MNoHnmaHme ponu
npegcTaBnNTENEN
uapcTtea ['pnbbl B
NPUPOAE U XKN3HU
YyenoBeka.

60TaTb C pa3IMYHbIMU
NCTOYHMKaMN UHDOP-
Mauuu, roToBuTb CO-
obLeHnsa U Npe3eHTa-
UMK, NpPeacTaBnATbL pe-
3ynbTaTbl paboTbl
knaccy. JINYHOCTHbIe
YY[: ymeHne
OLleHVBaTb YPO-BeHb
OMacHoOCTU cuUTya-uum
[NA 300p0BbsA, NOHU-
MaHWe BaXKHOCTU CoXpa-
HeHWs 340POBbS.
PerynatueHble YY [:
YMEHWe opraHn3oBarb
BbIMO/IHEHWNE 3a4aHNI
yuntens. Pa3BuTne Ha-
BbIKOB CAaMOOLIEHKN U
camoaHasnmsa
KoMMyHMKaTUBHbIE
Y¥Y[: ymeHune paboTtatb
B COCTaBe TBOPYECKUX
rpynn

Mo3sHaBaTe/bHblE YY [
YMeHVe BblAensaTb rnas-
HOE B TEKCTe,
CTPYKTYpU-poBaTthb
yyebHbI MaTe-puan,
rpaMoTHO hopmy-
JiMpoBaTb BOMpPOCHI, pa-
60TaTh C pa3IMyYHbIMU
WUCTOYHUKaMWN UHAOp-
Mauuu, roToBUTb CO-
06LLEHMA 1 Mpe3eHTa-
UK, NpeacTaBnaTb pe-
3y/nbTaTbl PaboThI
knaccy. JINYHOCTHbIe
YY L. ymeHne
OLleHVBaTb YPO-BeHb

rpnoos;

- pasHoobpasue n
pacnpocTpaHeHue
rpn6os;

- pofb rprboB B
NPUPOAE Y >XXMU3HU
YenoBeKa.
Yyauymecs
LO/HKHbIYMETb:
- JaBaTb 00Lyt0
XapaKTepuUCTUKy
rpnbam;

- OT/IMYaTh rpuUobHI
OT APYTUX XMBbIX
OpraHu13mos;

- OT/IM4aTby
Cbefo6Hble rpuobhbl
OT SA0BUTBIX;

- 06BACHATL POsib
rpu6oB B Npupoae u
XKM3HW YeNoBeKa.

Yyaumecs
[LO/KHbI 3HAThb:
- CTPOEHUe u
OCHOBHbIE
npoeccsl
YKN3HEAEATEIbHOCTH
rpnoos;

- pasHoobpaswue n
pacnpocTpaHeHune
rpunoos;

- ponb rpubos B
NpUpoae 1 XU3HK
yesoBeka.
Yyauymecs
LO/KHbI yMeTb:
- faBatb 06LLyt0

pacteHnamu n
XXNBOTHbIMU.

OcsauBaroT
Npuémbl
oKasaHus nepsoii
MomMoLLM npu
oTpaBfieHU
A00BUTLIMA
rpmbamm

[CoToBAT
MUKponpenapar
bl U HaGNOAAOT
nog
MUKPOCKOIMOM
CTpOeHue
MyKopa 1
OPOXOKEN.
CpasHusaloT
YBUAEHHOE NOj,
MUKPOCKOIMOM C
npBeAEHHbLIM B
yuyebHuKe
n3o6paXkeHneM
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"pn6bI-
napasuTbl

Ypok
3aKpenseHns
7
COBEpLUEHCTB
0BaHus
3HaHWI 1
YMEHWNIA

Mpun6bI-
napasuTbl. Posb
rpn6oB-
napasuToB B
npupoge v
YXM3HW YefioBeka
JemoHcTpaums
Mynsxm
MI0A0BbIX TeS
rpubos-
napasuTos,
HaTypasibHble
06BEKTHI
(TpyTOBMKa,
PXXaBUMHbI,
rO/I0BHMU,
CropbIHbU 1 Ap.)

NoHumMaHwe ponun
npeacTasuTenel

uapcrsa 'pnbbl B
NPUPOAE Y XKN3HU

0OnacHOCTU cuTya-umn
Ona 300Pp0BbA, MOHU-

MaHne BaXKHOCTU coxpa-

HeHWs 340pOBbS.
PerynatusHble YY [:

YMEeHVe OpraHn3oBaThb

BbINO/IHEHWe 3aJaHNI
yuutens. Passutume H-

aBbIKOB CaMOOLIEHKWN

camMoaHa/In3a
KOMMyHI/IKaTI/I BHbIE

YY[: ymeHve paboTtaTtb
B COCTaBe TBOPYECKMX

rpynn

MNo3HaBaTenbHble YY !
yMeHWe BbIfeNscb rna.-
HOe B TEKCTe, CTPYKTY-

pMpoBaTh Y4eOHbIN
mate-puan, rpaMoTHO
thopmy-nupoBaTb
BONPOCbI, pa-60TaTh C
pasNyHbIMU

MCTOYHMKAMMN MH(OpPMa-
LMK, TOTOBUTbL COOOGLLIe-

HUA N Mnpes3eHTaunn,

npeacrasnATb pe3y/bTa-

Tbl paboTbl KNaccy.
JlnyHocTHbIe YY [

YMEHVE OLEHNBATb YPO-
BEHb OMAcHOCTU CUTYya-

LMW 4515 300POBbS,

NOHN-MaHNe Ba>KHOCTU
COXpa-HeHUA 300POBbA.

PerynsatueHble YY [:

YMEHUe OpraHn30BaTh

BbINOJ/THEHME 3aaHWIA

yunTena. Pa3BuTure Ha-

BbIKOB CaMOOLIEHKMN W
camoaHasim3a
KoMMyHUKaTVBHbIE

XapaKTepuCTUKy
rpubam;

- OT/INYaTL rpubbl
OT APY X XUBbIX
OpraHvn3mos;

- 0OBACHATb POb
rprboB B NpMpoae U
YKN3HU YerloBeKa.

Yyvauimneca
LOM>KHbI 3HATb:
- CTPOEHUE U
OCHOBHblE
npoLeccol
YKN3HEAEeATeNbHOCTU
rpn6os;

- pasHoobpasue 1
pacnpocTpaHeHue
rpnéos;

- posib rpnboB B
NPVPOAE U XXN3HN
YyenoBeka.
Yyvauimecs
JOMKHbI YMETb:
- flaBaTb 00yt
XapaKTepUCTUKY
rpmbam;

- OTIMYaTh rpunbsl
OT APYTUX XMBbIX
OpraHvn3vos;

- 0OBACHATL POSib
rpnoboB B rnpupose un
YKN3HW YenoBekKa.

OnpegenstoT
NoHsATHE R
«rpubbl-
napasuTbl».
OGBACHAIOT PONb
rpm6oB-
napasuToB B
npvpoge u
YKN3HUW YenoBeKa



24 O6o6LLaoLWKii
YPOK

«,

Tema 4. LlapcTtBo PacTteHuns (10 yacoB)

Kom6uHnpos
aHHbIl
(cmeLLaHHbIi)

YPOK

1. JINYHOCTHbIE pe3ynbTaTbl:

Yyawmecs fo/KHbI:

— UCMbITbIBATL YYBCTBO FOPAOCTU 33 POCCUIACKYHO G1OMONMYECKYHO HAyKY:;

Cuctematmsaums
1 06006LLEeHNe
NOHATUIA
pasgena.
KoHTposb
3HaHWi 1
YMeHWi
pa6oTatb ¢
MUWUKPOCKOMOM,
roToBUTb
MUKponpenapar
bl, OT/INYATb
cbefobHble
rpnobl oT
A00BUTbIX,
oKa3blBaTb
nepByo MOMOLLLb
npv oTpaBfeHnn
A00BUTLIMA
rpmbamm

— 3HaTb NpaBunia noeBegeHMa B Npupoae;
— MOHNMaTb OCHOBHbIE QJaKTOpr, onpependarowme B3aMOOTHOLLEHNA Ye/loBEKa N NpUpoabl;

— YMETb pea/in30BbIBaTb TEOPETUYHECKMNE NMO3HAHNA Ha NMPaKTUKE;

YY[: ymeHue paboTatb
B COCTaBe TBOPYECKMX

rpynn

JInyHocTHbIE YY[.

yMeHue cobntogartb gumc-
UVM/IMHY Ha YPOKe, yBa-
YKUTENbHO OTHOCUTBLCS K
YUUTEN0 1 OHOKNAc-

CHMKaM.
PerynaTusHble YY[.

YMeHMe opraHn3oBatb

BbIMNO/IHEHWE 3aaHui
yumTens

Yyalymeca
[JO/MKHbI 3HATh!:
- CTPOEHUE 1 oc-
HOBHbIe MPOLECCHI

Yyaumecs
MoryT
y3HaThb:

- 3HayeHue

XXN3HEOEATEJIbHOCTHU 6aKTep|/||7| B

6akTepuii 1 rprbos;
- pa3Hoobpasue 1
pacrnpocTpaHeHue
H6akTepuii u rpmbos;
- posib 6akTepuii n

npoveccax
B6poXKeHus,
[IesTeNbHOCTb
cepo- u

Pa6oTatoT c
y4YeBHUKOM,
paboueii
TeTpagbto "
OVAKTUYECKUMU
MaTepuanamm.
3anonHsT
Tabnuupl.
JemMoHcTpupytoT

»ene3obakTepy yMeHve

rpn6oB B NPUPOAE W i;

YKN3HWN YenoBeKa.
Yuyalmeca
LO/MKHbI YMETb:

Yyaumecs
cMoryT
HayuuTbCA:

- JaBaTb 06I.Ll,yl'0 Xa- - BbIABJ/IATb Y

paKTepucTunKy 6ak-
TepusaMm n rpubawm;

- OT/INYaTh 6aKTte-
pun n rpubsbl oT
OPYTUX XXUBbIX
OpraHn3MoB;

- OT/IMYaTh Cbeaoo-
Hble rpnbbl OT SA0-
BUTbIX;

- 06BACHATL POsib
6akTepuii n rpnbos
B NPUPOAE Y XKU3HU
Yyenoseka.

rpuboB yepTbl
CX0AcCTBa C
pacTeHnsIMU U
YXUBOTHbIMU.

roToBUTb
MUKponpenapar
bl U paboTatb C
MWKPOCKOIOM.
CoToBAT
Co06LLEeHNE
«MHoroobpasue
rpméos  un  ux
3HayeHne B
npupoge 7
XKN3HU
yenoseka»  (Ha
OCHOBe
0606LEeHNA
mMaTepuana
yuyebHMKa
[ONONHUTENBHO

nnTepartypbl)

"
n



— MOHUMATb COLMaNbHYHO 3HAYMMOCTb U cogepXXaHne nNpodeccuia, CBA3aHHbIX C BMOOrei;
— UCMbITbIBATL NHO60BL K MPUpPoJE;

— Mpu3HaBaTb NPaBo KaXA0ro Ha CO6CTBEHHOE MHEHWE;

— MpPOABNATbL FOTOBHOCTb K CAMOCTOATE/IbHbIM MOCTYMNKaM W AelCTBMAM Ha 6/1aro npupoasl;
— YMETb OTCTamBaTb CBOK TOUKY 3PEHUS;

— KPUTUYHO OTHOCUTBLCA K CBOMM MOCTYMKam, HECTM OTBETCTBEHHOCTbL 3a MOC/eACTBUS;

— YMETb CayLaTh U CnbllaTh ApYroe MHeHMe.

2. MeTanpegmeTHble pe3y/ibTaTbl

YyaLymecs JOM>KHbI YMeTb:

— BbINOJIHATL NabopaTopHble PaboThl Mo PYKOBOACTBOM YUUTENS;

— CpaBHMBaTb NPeACcTaBMTeNe pasHbIX rPynn pacTeHWid, AenaTb BblIBOAbl HA OCHOBE CPaBHEHWS;

— OoueHmBaTb C 3CTETUYECKOWM TOUKU 3peHuns I'Ipe,EI.CTaBI/ITe}'Ieﬁ PacTUTENIbHOI0 MUpa,
— HaxoauTb VIHCbOpMaLI.VII'O 0 paCTeHMNAX B HayHHO-HOHyﬂFIpHOVI nnTeparype, B1ONOrnYecKnx CioBapAaAx 1 cnpaBoOYHMKax, aHaA/IM3NPOBaTb N OLLEHUBATb eé, rnepesoanTb M3

OfHOW (hopMbl B ApPYrYHO.

3. MNpeamMeTHbIe pe3yribTaTbl:
Obyyatomincsa Nosy4ynT BO3MOXHOCTb HayUNTbCA:

Yyalumecs MOry T y3HaTb:

- M0/I0BOE U GECTO/I0e PasMHOXEHUE BOAOPOC/IEN,

- )KU3HEHHbIE LMK/Ibl MXOB 1 NarnopoTHWKOB,

- APEBOBUAHbIE NMANOPOTHUKY,

- )KW3HEHHbIW LMK/ COCHBI,

- MOKPbLITOCEMEHHbIE — FOCMOACTBYIOLLAsA FPyrna pacTeHni,
- pefKue 1 oxXpaHsieMble pacteHuss OMCKOI 06/1acTu

Yyalmecs CMOryT HayuM ThCs:
- YMETb BbISB/ISATb YC/OXHEHWS PAaCTEHUI B CBS3M C OCBOEHUEM UMM

Obyuaromiica NayumnTcs:
Yyaupmecs JOMKHbI 3HATb:
— OCHOBHble MeTOAbl N3YUYEHUS PAaCTEHNIA;
— OCHOBHble rpymnmnbl pacTeHWin (BOAOPOCAN, MXW, XBOLLM, MNayHbl, NarnopoOTHUKMN,
ro/I0CeMEHHbIE, LIBETKOBbIE), X CTPOEHME N MHOro06pasue;
— 0COBEHHOCTM CTPOEHUSA Y XXN3HEAEeATeIbHOCTU NINLLAAHMKOB;
— poJib pacTeHuli B Groctepe 1 XKN3HU YeNoBeKa;
— MPOUCXOXAEHNe PacTEHNA 1 OCHOBHbIE 3Tanbl Pa3BUTUSA PACTUTENIbHOTO MUpa.
Yyaumecs 0O/MKHbIYMETb:
— [laBaTb 0OLLYI0 XapaKTePUCTUKY PacTUTENIbHOIO LapCTBa;

— 0GBACHATL POSb pacTeHuUii Guocdepe; cywm,
— [laBaTb XapaKTEPUCTUKY OCHOBHbIM rpynnamM pacTeHuli (BOAOPOC/N, MXW, XBOLLU, MayHbl, - BbIIBIATb NPUCNOCO6EHNS Y pacTeHUiA K cpeae 06uTaHus,
MarnopoOTHUKM, FO/IOCEMEHHbIE, LiBETKOBbIE); - pasnnyath IEKAPCTBEHHLIE U S0BUTbIE PACTEHUS.

— 0OBACHATb rnpouncxoxxaeHume paCTeHMVI M OCHOBHBbIE 3Tarbl Pa3sBUTNA PaCTUTENIbHOIO MUpa.

Ne Tema ypoka Twvn Cogep>kaHune MnaHnpyemble pesynbtaTbl XapakTepuctuk  OLeHMBaHUe
ypoka JINYHOCTHbIE MeTanpegmMeTHble npegmMeTHbIe a feATe/IbHOCTN  neATe/IbHOCTU
YYEHUK Hay4duTcs YYeHUNK oby4atoLmxca yyawiuxcs
nony4uT camooLe ouegHnBa
BO3MO>XHOCTb HuBaHwue Hue
HayuunTbCA yyalleroyuurens

cA
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BoraHnka — Ypok
HayKa o
pacTeHunsx e

YMEHWUIA

Bogopocnu, nx Ypok

O6uwas

1 XKM3HW YenoBeka
LapcTBa.
MHoroo6pasue
pacTeHuin, Nx
CBS3b CO Cpeaoi
obutaHus. Posnb
pacTeHwnii B
6uocepe.
OxpaHa
pacTeHuIA.
LiemoHcTparLus
MepbapHble
3K3eMnnspbl
pacTeHWiA.
Tabnuupbl,
BUAeomarepuabl

Bogopocnu: dopmupyeTcs

MHoroo6-pa3|/|e, (bOpMVIpOBaHVI OOHOKNETOYHbIE TMMO3Ha-BaTe/IbHasA

CTpOe-HWe, cpefae 3HaHWIA
obuTaHns YMEHW

nn CaMOCTOA-TEe/IbHOCTb
MHOTIOK/NeTO4YHbl U MOTUBa-LMA Ha

Oco3HaHne BaxkHOCTY Mo3HaBaTe bHble YY !
(DOPMMPOBAHW XapaKTEPUCTUKA PacTEHWI B NPUPOLE YMEHWE BbIAENSATb
3HaHWA 1 pacTUTENIBHOTO

riaBHOE B TEKCTe,
CTPYKTYpupoBaTb
y4ebHbIli MaTepuan,
[JaBaTb onpefeneHns
NOHATUAM, paboTaTtb C
pas/IMYHbIMU NCTOY-
HUKaMu1 NHJopMaLmu,
npeobpa3oBbIBaTL €€ U3
OZHOW (hOpMbI B APYTYIO,
rOTOBUTb CO-OOLLEHNSA U
npeseHTa-uuun,
npeacTaBnATb
pesynbTarbl paboTbl
Knaccy.

JIn4yHOCTHbIE YY [,
noTpebHOCTL B cripa-
BE/IMBOM OLLeHNBa-HUN
CBOei paboTbl 1 paboThbl
O[HOK/1aCCHN-KOB.
3cTeTnyeckoe
BOCMPUATME MPUPOLbI.
PerynatmsHble YY [,
YMeHune opraHv3oBarb
BbINOJ/IHEHWE 334aHNi
yuntens. Passutue Ha-
BbIKOB CaMOOLIEHKN U
camMoaHanun3a.
KoMMYHUKaTUBHbIE
YY /[, ymeHune cTpouTb
3hheKTUBHOE B3aUMO-
[JelicTBMe ¢ ogHOKNac-
CHVKamMu

Pa3BuBaeTCca ymeHue
BbIAEe/NIATb CYLLECTBEH-
Hble MPU3HAKN HU3-LLINX
pacTeHWiA 1 Ha 3TOM

Yyaumecs Yvaumecs
OO/MKHbI 3HATh:  CMOTyT
- OCHOBHbIe MeTO/bl HayUNTbCS:

M3yYeHUs PacTEHU; - YMeTb

- OCHOBHbIE TPYNMbl BbISBSATH
pacTeHwul YCNOXHEHMSA
(Bogopocnn, Mxn,  pacTeHuWii B
XBOLLUM, NMayHbl,  CBSI3W C
NanopoTHUKW, OCBOEHVEM
rO/IOCEMEHHBIE, VMW CyLUm,
LIBETKOBBIE; - BbISIBNATb

- PO/ib pacTeHWUii B NpucnocobiieH

6uoctepe N XKU3HU UA'y pacTEHWIA
YeslI0BEKa; K cpege
Yyalmecs obutaHus,
LOMKHbIYMeTb:

- JaBaTb 006LLyt0
XapaKTepucTuky
pacTuUTeNbHOIO

LapcTB.a;

- 0OBACHATL POSib

pacTeHwuin

6uocgepe;

Yyvauiuecs Yyaumecs
JONM>KHbI 3HaTb:  CmoryT

- OCHOBHbIE rpynnbl y3HaThb:
pacTeHuii - N0/0BOE 1

OnpepensaoT
MOHATUA
«BoTaHNKa,
«HU3LINE
pacTeHus,
«BbICLLVE
pacTeHus,
«C/I0EBULLEY,
«Ta/I/IOM>.
Bbigensior
CYLLECTBEHHbIE
NpU3HaKn
pacTeHWIA.
BbigBng10T Ha
XKMBbIX 06bEKTaX
1 Tabnmuax
HU3LLMX U
BbICLLIMX
pacTeHuii
Haunbonee
pacrnpocTpaHéHH
bIX pacTeHWA,
ONacHbIX AN
yesioBeka
pacTeHwiA.
CpaBHuBalOT
npeacTaBuTenei
HU3LLNX U
BbICLLINX
pacTeHWIA.
BbissnatoT
B3aMIMOCBSA3U
mexay
CTPOEHNEM
pacTeHUn n nx
MecToobuTaHneM
BoblgenstoTt
CYLLIeCTBEHHbIE
NpU3HaKn
BOZOpOC/ENA.



27 Ponb
BOAOpOCnEei B
npuposae un
YKMU3HU YeIOBEK.
OxpaHa
BOAOpOC/Eel

28  JlwarHuKn

e. CtpoeHue,
KN3HeaeATeNbHO
CTb,
pasMHOXeHue,
cpefia obutaHus
3e/eHbIX, 6ypbIX
1 KPacHbIX
BOJOPOC/EN.
J1.p.Ne8
«CTpoeHue
3€e/eHbIX
BOZOpOCE.»

Ypok Posb 3eneHbIx,
3aKpensieHns BypbIX 1
" KpacHbIX
COBEPLLEHCTB BOAOPOC/EN B
OBaHWA npupoge
3HaHWiA 1 YKMN3HW YesI0BEKa,
YMEHWIA oxpaHa
BOZOpOCHEl
Ypok MHoroo6pasve v
thopMmpoBaHn pacnpocTpaHeH
€ 3HaHWA U e NULWAaNHKKOB.
YMEHUIA CTpoeHue,
nuTaHue
3a3MHOXXeHUe
JIMLWIAIAHNKOB.
3HayeHwue

NNLIANHMKOB B

n3y4yeHne o6HLEKTOB
npupoabl

dopmMnpyroTca
3N1EMEHTHI
KOMMYHMWKaTVBHOW
KOMMETEeHTHOCTU B
o6LeHNN 1
COTPYLHUYECTBE C
OZHOK/IaCCHMKaMM B
npovecce
obpasoBaTtenbHOM
[eATeNnbHOCTH

dopmupyeTcs
3KONOrnyeckas
Ky/bTypa Ha
OCHOBaHVN N3y4eHns
NLLIAAHNKOB 1
BbIBOAA

0 COCTOSIHUU
OKpY>KatoLLen cpeabl

OCHOBaHUWN OTHOCUTL
BOZOPOC/IN K HUZLLUM
pacTeHUsIM

Pa3BuBaeTcsi yMeHue
paboTatb

C TEKCTOM W
NANKOCTPaLMAMM
yuyebHMKa

PasBuBaeTcA YMEHNe

NpPoBOAUTL HabMoaeHNS

B npupoae n Ha ux
OCHOBaHWW fAenatb
BbIBObI

(Bogopocnu, Mxu,
XBOLLY, MAayHsbl,
NanopoTHUKM,
ro/I0CEMEHHbIE,
LBETKOBbIE), UX
CTPOeHVE U
MHOroobpasue;
Yyalmecs
LO/I>KHbIYMeThb:

- jaBaTb
XapaKTepucTuKy
OCHOBHbIM TFpymnnam
pacteHuii
(BOgopoOCn, MXU,
XBOLLM, MayHbl,
NarnopoTHUKW,
r0I0CEMEHHbIE,
LBETKOBbLIE);
Yyauinecs
[O/I>KHbI 3HATb:

- posib BOAOPOCNei
YKM3HW YenoBeKa;
Yyauimnecs
LOMKHbIYMETb:

- 06BACHATL PO/ib
BOAOpPOCEN
buocdepe;

- JaBaTtb
XapaKTepucTuKy
OCHOBHbIM rpyrnnam
BOAOpPOCNEf;
Yyauinecs
[OMKHbI 3HATb:

- 0COBEHHOCTU
CTPOEHMA 1
YKU3HE[EATENbHOCTH
NMLWAAHNKOB;
Yyvauinecs
JOMKHbIYMETb:

- JasaTtb

Pa3MHOXeHMe
BOZOpPOC/ENA,
HayunTbCA:

npucnoco6neH
sy pacTeHWi

Hay4YnTbCA:

npucnocobnex
NSy pacTeHwi

Pa6oTatoT ¢
Tabnuuamn un
rep6apHbIMU
obpasuamu,
onpegenss
npescTasuTenei
BOAOpPOCAEN.
[foToBAT
MUKponpenapaT
bl U paboTaroT ¢
MWKPOCKOMNOM

OO6BLACHAIOT PoSib
BOAOpOC/ei B
npupoge u
YKM3HN YenoBeka.
O60CHOBbIBAKOT
Heo6X0ANMOCTb
OXpaHbl
BOAOpPOCEl

OnpegensoT
MoHATUSA
«KYCTUCTbIE
NNLWARHNKN»,
«INCTOBATble
NNWARHNKIN,
«HaKUMHble
NNLWAAHUNKN».,
Haxopgat
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MNanopoTHMKNY,
XBOLLUW, MNayHsbl

Ypok

npupoge u
XXV3HU Ye/oBeKa

Bbiclune

(hOpMMPOBaHU CTIOPOBbIe

€ 3HaHui

N pacteHua. Mxu,

YMEHUIA YPOK X
NPUMEHEHNS  OTAUUNUTENbHBbIE HU3LINX U BbICLLNX

3HaHUI
npakTuKe

Ypok

Ha 0COBEeHHOCTH,

MHoroob6pasuve,
pacrnpocTpaHeHu
e, cpega
obuTaHus, posb
B Npupoge "
YKM3HU YesioBeKa,
oxpaHa. P
N.p.Ne9
«CTpoeHune mxa
(Ha MeCTHbIX
BMAax).»

BbicLune

thopMmpoBaHK COPOBbIE

e 3HaHWh

1N 3aCTeHus.

YMEHUA Ypok NanopoTHUKY,
MPYMEHEHUA  XBOLLM, NiayHbl,

3HaHUI
npakTuke

Ha nx

OTIMYNTE/IbHbIE

dopmupyetca
Hay4yHoe
MMPOBO33PeHNe Ha
OCHOBe CpaBHeHUs

pacTeHuin

1 YCTaHOB/EHWSA
YCOXHEHWI B UX
CTpOeHUN

dopmMmupyeTca
Hay4Hoe
MMPOBO33peHne Ha
OCHOBe CpaBHEeHWs
HU3LNX U BbICLLUX
3acTeHuii

W yCTaHOBJIEHNA

Pa3BuBaeTca ymeHue

BblAENATb
CyLeCTBEHHbIE

NPU3HAaKX BbICLLNX
CMOPOBbIX pacTeHwni
1 Ha 3TOM OCHOBaHMU

OTHOCUTb MXUN K

BbICLLUMM CINOPOBbLIM

PacTeHUSsIM.

Pa3BunBaeTcs YMEHUE

BblAENATb
CyLlECTBEHHbIE

NPU3HAKMN BbICLLINX
CMOPOBbIX pacTeHU
11 Ha 3TOM OCHOBaHUU

OTHOCUTb MXW,

XapaKTEPUCTUKY
NNLWaNHNKaM;

Yyaumecs
[ONM>KHbI 3HATh:

- OCHOBHbIE pynmbl

pacTeHwui
(Bogopocnu, Mxu,
XBOLW, NiayHbl,
MarnopoTHUKW,
ro/I0CEMEHHbIE,
LBETKOBbIE), UX
CTPOEHVE U
MHOroobpasue;
Yyvauimecs
LOAbKHbI yMeTb:
- faBatb
XapaKTepucTuky

OCHOBHbIM Tpynnam

pacTeHui
(BOgopocnu, Mxu,
XBOLLY, NAayHbl,
NanopoTHUKW,
rosiocemMeHHble,
LBETKOBbIE);

Yyvauimecs
[JOMKHbI 3HATb:

- OCHOBHbIE Tpynnbl

9aCTEHWIA
BOZOPOC/IN, MXWU,

XBOLLM, NAayHbl,
NanopoTHUKM,

Yyauymecs
MoryT
y3HaThb:

- XXU3HEHHbIEe
LUMK/bl MXOB
- pedKue un
OXpaHsieMble
pacTeHus
OmcKoii
obnactu
Yyaupmecs
cMoryT
Hay4MTbCA:
1 yMeTb
BbISB/ATb
YCNOXHEHNA
pacTeHWi B
CBSI3U C
OCBOEHUEM
UMK cyLLn,

- BbISIBNATH
npucrnoco6eH

na y pacte-Hui

K cpese
06UTaHNS,
- pa3fimyaTb

NEKapCTBEHHbIE

N SA0BU-Tble
pacre-Hus.
Yyaumecs
MoryT
y3HaTb:

- )KN3HEHHbIE
LVKAbI nano-
POTHVKOB,

- ApeBoBUS-

NULLANHNKU B
npupogae

BbinonHatoT
nabopaTopHyo
paborTy.
Boblgensor
CYLLECTBEHHbIE
nNpu3HaKu
BbICLLNX
CMOpPOBbIX
pacTeHWiA.
CpasHusaloT
pasHble rpynmnbl
BbICLLUMX
CMOPOBbIX
pacTeHul n
HaxopsAT nx
npeacTasuTenei
Ha Tabnmuax un
rep6apHbIX
obpasuax.
OO6BACHSAOT posb
MXOB,
NarnopoTHWNKOB,
XBOLLEN U
nnayHoB B
npupoge v
YKM3HW YenoBeka

BoinonHsatoT
nabopatopHyo
pa6oTy.
Boblgenstot
CYLLECTBEHHbIE
npu3HaKu
BbICLLINX
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[TonocemMeHHble
pacteHus

0CO6EHHOCTH,
MHOroo6pasue,
pacnpoCTPaHeH 3BOMOLUN.
e, cpefa

o6uUTaHus, ponb

B Npupoge un

YKMU3HWN YeoBeKa,

oxpaHa.

J1.p.Nel0 «

CTpoeHue

CMOPOHOCSALLETO

XBOLLA.»

J1.p.Nell

«CTpoeHue
CMOPOHOCALLErO
NanopoTHMKa.»

Ypok [fonocemeHHble  dopmupyeTcs
thopmMupoBaHu pacTeHus, HayuHoe
€ 3HaHWA 1 OCO6EeHHOCTU

YMEHNIA Y POK CTPOEHMS.
npumMeHeHnss MHoroo6pasve u roloCeMeHHbIX 1

3HaHW
npaKTuKe

Ha pacrnpoCcTpaHeHN BbICLUUX
€ rosI0CeEMEHHbIX paCTeHMVI n
paCTeHMVI, nx YCTaHOB/1IEHUA

PO/b B MPUPOAE, YCOXKHEHUI B UX

NCMOo/b30BaHNE CTPOEHUU
YeIOBEKOM,

oXpaHa,

J1.p.Ne12

«CTpoeHune xsoun

N WwmnLeK

XBOWHBbIX (Ha

YCNOXHEHUIA B NX
CTPOEHMM B MPOLIECCE XBOLLUM K BbICLUMM

MNPOBO33pPEHNE Ha
OCHOBE CpaBHEHWUSA

nanopoTHUKK, NNayHbl U TOIOCEMEHHbIE,

CMOPOBbLIM PacTeHUsIM

PassuTue ymeHuns
BbIAENIATb
CYLLECTBEHHbIE
NMPU3HaKN CEMEHHbIX
pacTeHuiA 1
yCTaHaB/MBaTb UX
npevMyLlecTsa nepes
BbICLLVMM CMOPOBbLIMYU
3acTeHNAMU

LiBETKOBbIE), X
CTPOEHVE U
MHOroob6pasue;
Yyaumecs
[LO/I>KHbIYMeTb:
- AaBaTtb
XapaKTepUCTUKY

OCHOBHbIM Tpynnam

pacTeHuin
(BOZOpOCAU, MXMU,
XBOLLW, MnayHbl,
NanopoTHUKM,
ro/IOCEMEHHbIE,
LBETKOBbIE);

Yyaiwmecs
[JON>KHbI 3HATb!:

- OCHOBHbIE Tpynnbl Y3HATb:

pacTeHwi
(BOgopocnn, Mxu,
XBOLLM, MayHbl,
NanopoTHUKMN,
r0/IOCEMEHHbIE,
LBETKOBbIE), UX
CTPOEHWE 1
MHOroobpasue;
Yyaumecs
LOM>KHbIYMETb:
- faBaTb
XapaKTepuUCTUKy

Hble NManopoT- CMopOBbIX
HUKMW, pacTeHuiA.
- pefiKue u CpaBHUBalOT

OXpaHseMble pasHbie rpynmnbl
pacTeHunsa Owmc- BbICLLINX

KOW 06/1aCTM  CMOPOBbIX
Yyaumecs pacTeHuin u
cMoryT HaxoZsaT nx
HayunTbCs:  NpeacTaBUTENei
- YMeTb BblSIB- Ha Tabnmuax u

NATb YCNOXHE- repbapHbIX

HWS pacTeHuli B obpasLiax.

cBsi3n ¢ ocBoe- OOBBACHAKT Posb
HWEM VMU Cy- MXOB,

L, NanopoTHNKOB,

- BbIABNATb XBOLLEA N «ut
npucnocobieH naayHoB B

1Sy pacTeHUiA npupoge u

K cpefie 00UTa- >XM3HU YesloBeKa
Hu,

- pa3nnyatb ne-

KapCTBEHHbIe 1

AN0BUTbIE

pacteHus.

Yyaiwmecs BobinonHawoT

MoryT NnabopaTopHyo
pa6orTy.

- )XM3HEHHbI  BblaensioT

LMK COCHbl,  CYLLECTBEHHbIE
- pegKue n 0X- MpPU3HaKOB
paHseMble pac- rofI0CEMEHHbIX
TeHnsi OMCKOW pacTeHuiA.

obnactu OnucbiBatoT
Yuauymecs npeacTaBUTENEN
cMoryT r0O/I0CEMEHHbIX
HayuYMThCA:  PacTeHWii ¢

- YMETb BbISIB-  MCMO/Ib30BaHNEM

NSATb YCNIOXHE- YKUBbIX
HWSi pacTeHUIA B OGBEKTOB,

OCHOBHbIM TpynnamM CBA3W C 0CBOe- Ta6I'IVILI, n



32 TloKpbITOCEMEHH YPOK
(hOPMMPOBAHM ble PaCTeHWS,

bleé pacTeHunAa

e 3HaHui

npuvmMepe
MEeCTHbIX
BUJO0B).»

NokpbiTOCEMEHH

N 0COBEHHOCTH

YMEHW Y POK CTpoeHMs,
NPUMeHeHUs MHoroobpasue,

3HaHWUN
npakTuKe

Ha3HayeHue B
npupoge u
>KU3HW YesloBeKa.
J1.p.Nel13
«CTpoeHue
LiBETKOBOI O
pacTeHus»

dopmupyeTcsa
Hay4Hoe
MMUPOBO33peHME Ha
OCHOBE CPaBHeHUs
r0/I0CEMEHHBIX 1
MOKPbITOCEMEHHBIX
pacTeHu n
yCTaHOB/EHUSA
YCNOXHEHWIA B UX
CTPOEHUN.

Pa3BuBaeTCst yMeHue
BblAENATb
CYLLECTBEHHbIE
NpU3HaK1
MOKPbITOCEMEHHbIX
pacTeHuii

1 MPOBOAUTL
nabopaTopHbIie paboTbl
N0 WHCTPYKTUBHBIM
KapTouKam

pacteHuii
(Bogopocnn, mxu,
XBOLLUW, MNayHbl,
NanopoTHUKMN,
ro/I0CEMEHHbIeE,
LBETKOBbIE);

Yualymecs
[JON>KHbI 3HATh:

- OCHOBHbIE Tpymnmbl
pacTeHuii (Bogopoc-
JIN, MXW, XBOLLM,
nnayHbl, NanopoT-
HWKW, TON0CEMEH-
Hble, LBETKOBbIE),
NX CTPOEHUe 1
MHOroobpasue;
Yyauypmecs
LOMKHbI YMETb:

- JaBaTb
XapakKTepucTuky
OCHOBHbIM rpyrnam
pacteHuii
(BOZOpOCNU, MXMU,
XBOLLW, MNayHbl,
NarnopoTHUKN,
r0/1I0CeMEHHbIE,
LBETKOBbIE);

HUEM MU Cy- TepBapHbIX

L, 06pasLoB.
- BbISIBNISTb OO6BACHAT Pofb
NpUCrocobneH roNoCeMeHHbIX B

Vsl y pacTEHUIA npupoae 1
K cpefie 06UTa- XM3HM Ye/oBeKa
HUSA,

- pasnnyaTb
JIeKapCTBEHHbIE

N A00BUTbIE

pacTeHus.

Yvaumecs BbinonHsaot
MoryT labopaTopHyo
y3HaTb: pa6oTy.

- NoKpbITOCE-  BblgenatoT
MeHHbIE — TOC- LLLeCTBEHHbIE
MOACTBYIOWAA MPU3HaKK
rpynna pacte- MOKPbITOCEMEHH
HWA, bIX pacTeHWIA.

- peakue n ox- OnucbiBaroT
paHsieMble pac- npeacTasuTenei
TeHnss OMCKOM T0/I0CEMEHHbIX
obnactu pacTeHuii ¢
Yyauimeca MCMO/Ib30BaHMEM
cMoryT YKMBbIX
HayunTbCcsA:  OOLEKTOB,

- YMETb BbISiB-  Tabnuy, u

NATb YCNIOXHe- repbapHbIX

HUS pacTeHWi B 06pa3LIoB.

cBA3K € 0cBOe- OBGBLACHAT Posib
HMEM UMW CY- MOKPbITOCEMEHH

Lum, bIX B MPUPOAE 1
- BbIABNATb YKU3HKN YenoBeka
npucnocob6seH

NSy pacTeHW
K cpege obuTa-
HSA,

- pa3nunuaTth ne-
KapCTBEHHbIE U
A00BUTbIE



33 TMpoucxoxaeHve Ypok

pacTeHwiA.
OcHOBHbIe

MeTogbl

thopMUpOBaHN N3yHeHNSA

e 3HaHui

3Tanbl PasBuUTUA yMeHI/II\/JI

pacTUTENbHOIO
Mupa

34 O6o6uatoumii
YPOK

Kom6rHupos Cuctematmsaums

aHHBbI

N ApeBHUX
pacTeHuA.
3meHeHne n
pa3BuTHe
pacTuTenlbHOro

dopmumpyeTcs
HayuHoe
MMPOBO33peHME Ha
OCHOBE U3y4eHus
OCHOBHbIX 3Tarnos
pa3BuUTKS

Mupa. OCHOBHbIE 11 YCTaHOB/EHWS

aTanbl PasBUTUs
pacTuUTeNbHOro
Mmupa

1 0606LIEHNE

CMELLaHHbIN) MOHATUIA

YPOK

Jasgena.
MNMoaseneHne
WTOroB 3a roj,.
J1eTHve 3agaHnA

YCNOXKHEHWTT B
CTPOEHUWN pPacTEHWIA B
npovecce 3BONHOLUN.

PasBunBaeTca ymeHue
NpUBOANTL
[loKasaTefibCcTBa TOro,
4YTO MHOroobpasue

pacTUTENIbHOro Mmpa —
pesynbTaT A/INTENbHOMO
pacTUTeNbHOrO MMPa UCTOPUYECKOTO Pas3Bu-

TVS (3BO/IHOLUN)

JInyHoCTHbIE YY/.
yMeHue cobnonatb

OUCLUMNIVHY Ha YPO-Ke,

YBaXXUTE/IbHO OT-

HOCUTbLCA K YUHUTEJTHO U

OOHOK/NACCHUKaM.
PerynaTusHble YY/.

YMeHKne opraHn3oBaTb
BbITMOJ/IHEHNE 3a,an|/||7|

yunTena

Yyauinecs
[JO/I>KHbI 3HATh:

- OCHOBHbIE METOAb! Y3HATb:

N3y4eHns pacTeHWnii;
- MPOMCXOXKAeHNe
pacTeHWin 1 OCHOB-
Hble aTanbl passu-
TS PacTUTENIbHOI o
Mumpa.

Yyauinecs
LOJI>KHbIYMETb:

- 06BACHATL Npouc-

pacTeHuA.

Yvaumecs Onpegensot
MoryT NOHATUSA
«MasIeOHTON0rUSA

- APEBOBUA-  »

Hble ManopoT- «nasieo060TaHMKa
HUKK, »,

- MOKPbITO- «PUHNOGUTBI».
CEMEHHble -  XapaKTepusytoT

rocnoacTeyroLl, OCHOBHbIE 3Tanbl

XO0XXAeHne paCTeHMVI CMOryT

N OCHOBHbIE 3Talbl
passnTnA pactun-
TEJ/IbHOro Mmmpa.

Yyaumecs
[LO/MKHbI 3HATb:

- OCHOBHble MeTOAb!
N3yyeHnst pacTeHWI;
- OCHOBHbIE Fpymnmnbl
pacTeHuin (Bogopoc-
7N, MXW, XBOLLM,
nnayHbl, NanopoT-
HVKW, TONI0CEMEH-
Hble, LBETKOBbIE),
NX CTPOEHUE U
MHOroob6pasue;

- 0COBEHHOCTY
CTPOEHUS 1 XKU3HE-
[LeATeNnbHOCTH
JIMWAAHVKOB;

aa rpynna pasBuUTUA
pacTeHui, pacTuUTeNbLHOro
Yyaumecs Mupa
HayunTbCA:

- YMeTb BblIsiB-

NATb YCNOXKHe-

HWA pacTeHWli B

CBA3U C OCBOE-

HMEM UMK

cyLuu.
CpasHusaloT
npeacTaBuTene
pasHbIX rpynn
pacTeHui,
[JenatoT BbIBOAbI
Ha OCHOBe
CpaBHeHWUS.
OueHuBatoT ¢
3CTETUYECKO
TOYUKW 3peHns
npeacTaBuUTenei
pacTUTeNbHOIO
Mupa. Haxogart
MHdopMaLuio 0
pacTeHUsIX B
Hay4HO-



yLIG6HO-M€TO,CI,I/I‘—I€CKO€ obecneyeHue yqe6Horo rpouecca.

1. MaceuHuk B. B. Buonorus. baktepun. Mpnbbl. PacTeHns. 5 knacc. YuebHuK / M.: Opoda, 2012 .

- pofib pacTeHwuii B
buocepe 1 XNU3HU
Yesl0BeKa;

- MPOVICXOXAeHNe
pacTeHWin 1 OCHOB-
Hble 3Tanbl pa3Bu-
TUA pacTUTENbHOro
mupa.

Yyalyeca gomk-
Hbl yMeTb:

- JaBaTb 06LLYyI0 Xa-
paKTepuCcTUKY pac-
TWUTENbHOMO LapcT-
Ba;

- 06BACHATL POSb
pacTeHuin ~ounoc-
thepe;

- flaBaTb XapakTe-
PUCTUKY OCHOBHbIM
rpynnam pacTeHwnii
(Bogopocnu, Mxu,
XBOLLM, MNayHsbl,

nanopoTHUKKN, rono-

CEMEHHbIE, LIBEeTKO-
Bble);
- 0OBACHATL NMpowuc-

XOXAEHNE pacTeHnii

1 OCHOBHbIE 3Tarbl
pa3BUTKS pacTu-
TEIbHOro MUpa.

nonynspHoii
nuTepaTtype,
610/1I0rNYECKNX
cnosapsx u
CNpaBOYHMKaX,
aHaM3MPYHoT K
OLIEHMBAIOT €8,
NnepeBoOAAT 13
OfHOI (hopMblI B
Aapyryto

2. MaceyHuk B. B. Brnonorua. buonorus. baktepuu, rpnbsbl, pacteHuns. 5 knacc. Paboyas TeTpafb K y4e6HUKY B.B. NMaceyHuka. TecToBble 3agaHna EIS. BepTukans/ M.:

Jpoda, 2012 r.

3. MaceuHuk B. B. buonorus. bakrepun. Mpnbbl. PacteHns. 5 knacc. MeTognyeckoe nocobue / M.: [poda, 2012 r.
4. MpeobpaxeHckas H.B. Paboyas TeTpagb no 6muonormn. 5 knacc. K yue6Huky B.B. MaceuHnka "Bruonorusa. 5 knacc"/ M.: 3k3ameH, 2012 r.



MaTepunanbHO-TeXHUUYECKOe obecneyveHne yuebHoro npouecca: MULTIMEDIA - nogaepxka kypca «Buonorus. Baktepuu. Ipubsi.
PacTeHnA»
e JlabopaTopHbIii NpakTKyM. Buonorus 6-11 knacc (y4e6HOe 3neKTPOHHOE n3gaHune), PecnybimMkaHckuiA mynbTuMeana LeHTp, 2004
e Buronorusa. PacteHus. Baktepun. 'pmbbl. JInwainHnkn. 6 knacc. O6pasoBaTesibHbI KOMMNJIEKC, (3/1IEKTPOHHOE yUYebHoe nsgaHue), durpma «1C», 3gatenbcKuii
ueHTp «BeHTaHa-I"pad», 2007
e Buronorusa 6 knacc. >XnBoi opraHnam. MynibTMMeaniiHoOe NPUIoXKeHWE K y4ebHUKY H.N.CoHnHa (3neKTpoHHOe yuebHoe n3gaHue), Apoda, dusmkoH, 2006
e Ypoku 6monorum Knpunna n Medgogus. PacteHns. Baktepun. IMpnbbl. 6 Kracc (3n1eKTPOHHOE yuebHoe nsgaHune), 000 «Kupunnn n Medoguii», 2004
e DEKTPOHHbIN atnac Ansa WwKofbHUKa. boTaHmka 6-7 knaccbl, (3/1IEKTPOHHOE y4ebHoe n3gaHune), VIHTepakTuBHas nmHus, 2004
. Brnonorusa. CuctemaTtvka pacTeHuii (Bugeownmoctpauymmn). Yacte 1. Otgen MoxoBugHble. OTgen [MnayHoBugHble. OTaen XBoweBugHble. OTaen
nanopotHukoBugHble. OO0 «TenekomnaHua CI'yY TB», 2006
e bBunonorusa. Cuncrematuka pacteHuii (Bugeovnmoctpaymm). YHactb 2. OTtaen MonocemeHHble. OO0 «TenekomnaHusa CI'Y TB», 2006
e Buonorua 6-9 knacc (3N1eKTpoHHas 61bIM0TeEKA)
NAAHNPYEMBbIE PE3YJIbTATbI U3YUYEHNA BNOJTOT NN
JeAtenbHOCTb 06pa30BaTe/IbHOr0 yupeXkaeHns obLiero obpasoBaHns B 00y4eHUN BMONOrMN AO/MKHA BbiTb HaNpaB/ieHa Ha AOCTVDKEHNE 0OYYaloLWMMNCA CeayLINX
JIMYHOCTHbIX Pe3yNbTaTOB:
1) 3HaHWe OCHOBHbIX NPVHLUMOB U NPaBWI OTHOLLEHWS K >XXMBOW NpMpoe, OCHOB 340POBOro 06pasa Xu3Hn 1 340poBbecbeperatonx TeXHOMO0TMiA;
2) peasM3auus ycTaHOBOK 30POBOro 06pasa XXn3Hu
3) cthopmMMpPOBAHHOCTb MO3HABATE/bHbIX MHTEPECOB M MOTMBOB, HarpaBeHHbIX Ha N3yYeHWe XKMBOW NPUPOabI, MHTENNEKTYabHbIX YMEHWI (LOKa3blBaTb, CTPOUTb
paccy>kieHus, aHaNM3MpoBaTb, CPaBHUBATbL, AeNaTb BbIBOAbI U AP.); 3CTETUYECKOr0 OTHOLLEHUSA K >KMBbIM 00beKTaM.
MeTanpeame T HbIMMPE3YibTaTamMn 0CBOEHUS BbIMYCKHMKaMVY OCHOBHOW LLKO/bI MPOrpaMMbl Mo 61010rMmn ABAAKOTCS:
1) oBnageHne COCTaBMSIOLWNMN UCCNef0BaTeIbCKOM M NPOEKTHOM AeATeNbHOCTM, BK/IOYas YMEHNA BUAETb NpobaeMy, CTaBUTb BONPOChI, BbIABUIaTb FMNOTE3bI,
[aBaTb onpeaeneHns NOHATUAM, KnaccupunumposaTb, HabnhaTb, NPOBOANTL 3KCMEPUMEHTDI, AeNaTh BbIBOAbI U 3aK/IHOUEHWSA, CTPYKTYPMPOBaTb MaTepuas, 06bACHATD,
[0Ka3blBaTb, 3aLiuLLIaTL CBOU UAEW;
2) yMeHVA paboTaTb C pa3HbIM/ NCTOUYHMKAMU B1ONOrMYECKO MHPOPMALMN: HAXOANTb BUONOTMYECKYIO MH(OPMALMID B  Pas3INYHbIX UCTOYHMKaX (TEKCTe y4ebHMKa,
Hay4HO-MONyNAPHON NnTepaType, 6MONOrMYECKUX CNOBapAX U CrpaBOYHMKAX), aHaAIM3MPOBaThb 1 OLEeHNBaTb MH(POpMaLUIo, NPeobpa3oBbiBaTb MH(OPMALMIO U3 OAHOIA
(hopMbI B Apyryto;
3) cNoCO6HOCTL BbIGUPATH LieEBbIE U CMbIC/I0BbIE YCTAHOBKM B CBOMX AEACTBMAX M NMOCTYMNKax N0 OTHOLLEHWUIO K XKMBOW MpUpoAe, 340PO0BbI0 CBOEMY U OKPYXKAIOLLMX;
4) yMeHVs afieKBaTHO MUCMNO/b30BaTb pPeyeBble CPeACTBA AN15 AUCKYCCUN N apryMeHTaumy CBOel No3uumm, CpaBHMBaTb pa3Hble TOUKM 3peHNs, apryMeHTUMpoBaTh
CBOIO TOYKY 3PeHUsi, OTCTanBaTb CBOKO MO3ULMUIO.
MpegMeTHbIMY pe3yibTaTaMn 0CBOEHNS BbIMYCKHMKAMN OCHOBHOM LLIKO/Ibl NPOrpaMMbl N0 61MO0M0rnn SBAAKOTCS:
1. B no3HaBaTenbHo (MHTeNNeKTyabHON) chepe:
e BblAeNeHMe CYLLECTBEHHbIX MPU3HAKOB BUMONOrMYeCKUX 06beKTOB (OTINUNTENbHBIX NPU3HAKOB XXMBbIX OPraHN3MOB; K/1IeTOK ¥ OpraHM3MOB PacTEHUIA, XXMBOTHbIX,
rpubos n 6akTepuii; opraH13ma YenioBeKa; BUA0B, IKOCUCTEM; Brocdepbl) 1 NpoLeccoB (06MeH BELLECTB M NPeBPaLLEHNS SHEPrun, NUTaHue, AblXaHWe, BblheneHue,
TPaHCMOPT BELLECTB, POCT, Pa3sBUTUE, PA3MHOXEHMEe, Perynaunsa XXn3HedeaTe/IlbHOCTY OpraHM3Ma; KpyroBopoT BELLECTB U MPEBPALLEHNS SHEPTUN B 3KOCUCTEMAX);
e rpuBeAeHNe A0Ka3aTenbCTB (aprymeHTaums) poAcTBa YenioBeka ¢ MIeKONUTaloLWMMY XXMBOTHLIMUY; B3aVIMOCBS3M Ye/l0BeKa U OKpYXKatoLLeli cpefbl; 3aBUCUMOCTH
3[10pOBbS Y€/I0BEKA OT COCTOSIHUA OKPY>XKatoLLei cpefbl; He0OX0AMMOCTY 3aLLMTbl OKPYXKatoLLEel cpefpl; CO6M04eHUS Mep NPOMUNaKTUKN 3ab60neBaHnii, Bbi3blBaeMbIX
pacTeHNAMMU, XMBOTHbLIMU, BaKTepuamu, rppéaMn 1 BUpycamu, TpaBmaTmusmMa, cTpeccos, BY-nHpekunmn, BpefHbIX NPUBBLIYEK, HAPYLLIEHWS OCAHKW, 3pPeHUs, CyXa,
WMH(EKLMOHHBIX U NPOCTYAHbIX 3a601eBaHNiA;
e KaccumKauma — onpegeneHne NpUHaAIEXXHOCTN BMONOrNYECKNX 06BEKTOB K ONPeae/IeHHOM CUCTEMATUYECKON rpynne;



