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MNOACHUTEJIBHASA 3AIIMCKA

O01masi xapakTepucTUKa Kypca

PabGouast mporpamma Kypca BHeypouHOU gesitenbHocTH «lIpakTuueckas
OMOJIOTHS: TEOPHUS U MPAKTHUKA» COCTaBJICHA JJi 7 KJIacCOB HA OCHOBE TMOJIOKEHUI
U TpeOOBAHUI:

— (peiepanbHOTO roCyIapCTBEHHOI0 00Pa30BATENBHOIO CTaHAAPTa OCHOBHOIO
obmiero oOpazoBaHus (YTBEpXKIEH TMpUKa3oM MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 31 mas 2021 r. Ne 287) (manee — ®I'OC O0OO0);

— (¢enepasibHOM  00pa3oBaTEeIbHOM MPOrpaMMbl  OCHOBHOTO  OOILEro
oOpazoBanus (yTBEpKlieHa mpuKa3oM MuHucTepcTBa mpocseiienus Poccuiickoi
®enepannu oT 18 mast 2023 r. Ne 370) (nmanee — @OIT OOO).

[Ipu pa3paboTKe MpOrpamMmbl UCIOIB30BAIUCH CIEAYIOUIME HOPMATHUBHBIE
JOKYMEHTBI:

— Vka3 Ilpe3sunenta Poccuiickoit ®denepanuu ot 28 despans 2024 r. Ne 145
«O Crparernu Hay4HO-TEXHOJIOTUUECKOT0 pa3BuTus Poccuiickoit @enepannmny;

— KoMmmekcHbIi  IJIaH MEpPONPUATHM 1O  MOBBIIIEHHUIO  KAadecTBa
MaTEMaTUYECKOTO U €CTECTBEHHO-HAYyYHOTO oOpa3zoBanus Ha niepuoa 1o 2030 roga
(yrBepxknen pacnopsbkenueMm IlpaButensctBa Poccuiickoit ®denepanuu ot 19
HOs10ps 2024 1. Ne 3333-p).

AKTYaJIbHOCTH Kypca

AKTyanmbHOCTbh Kypca BHEYpPOUHOU JearenbHOCTH «lIpakTuueckast Ouonorus:
TEOpUsT U TPAKTUKA» OOYCJIOBIEHA HEOOXOJUMOCTBIO pa3padOTKU CIEUUaIbHBIX
nporpaMm OOy4YeHUsI U BOCHUTAHUS, CIOCOOCTBYIOIIMX TIOBBIIIEHUIO KayecTBa
MaTEMaTUYECKOr0 U €CTECTBEHHO-Hay4yHOro o0Opa3oBaHUs, B TOM YHCIIE
peayCcMaTpPUBAIOIINX YIITyOJIeHHOE U3yueHne yueOHoro npenamera « buomorus.

[Ipemyiaraempiii Kypc BHEYPOUHOU AEATENBHOCTH JOIOIHSAET U PACIIUPSIET
nporpamMmy Kypca 0uosioruu 6a30Boro ypoBHs. Peanuzanus nporpaMMel o3BOJSET
BBIITH 3a PaMK{ HM3y4YEHHs] OMOJIOTMHM Ha 0a30BOM YpPOBHE, MCHOJB3YysS (OPMBI,
OTJIMYHBIE OT YPOUHBIX, W OOECleyuTh OO0Jee MOJHOE U TIIyOOKOE H3yueHHe
OuoJIoruy.

[Iporpamma Kypca mpeaycMaTpuBaeT OpraHU3alMil0  pa3HOOOpa3HOU
NESTeIbHOCTH O0YYarolMXcsl, UX AaKTUBHOCTh U CaMOCTOSTEIbHOCTh, COYETAET
WHIVNBUIYAIbHYI0O M TPYNIOBYIO paboTy, WpeanoiaraerT MNpakTHYeCKyl U
UCCJIEI0BATEIBCKYIO IEATEIbHOCTD.

Oco6oe BHuManue B [Iporpamme ynensieTcsi BBIIOJHEHUIO O0YUYarOIIUMUCS
OMOJIOTUYECKOTO SKCIEPUMEHTa — JAaO0OPATOPHBIX M MPAKTHYECKUX PpadOT, UTO



MO3BOJIUT UM Ha MPAKTUKE U3YYUTh OCOOCHHOCTH CTPOEHUS U (PU3NOJIOTHH YKUBBIX
OpraHWU3MOB, pAa3BUTh MPAKTUYECKUE YMEHUS W HaBBIKM IUIAHUPOBAHUS,
NOATOTOBKHM,  MPOBEICHMS, aHAIW3a W  UHTEPIpETAlUd  MOJYyYEHHBIX
AKCIEPUMEHTAIIbHBIX PE3yJIbTATOB, HAYUUTHCS MIPUMEHSITh TEOPETUUECKUE 3HAHUS
JUISL pElIeHUs MPaKTUYECKUX 3a7ady, B TOM YHCJIE€ B >KU3HEHHBIX CHUTYallMsX.
Oco3HaHHOE BBINOJHEHUE OMOJOTMYECKUX JKCIIEPUMEHTAIbHBIX padboT Oyner
CIOCOOCTBOBATh IMOBBIIICHUIO MOTHUBALUU K U3ydeHHIo Ouosioruu. IIporpammoit
MPEIyCMOTPEHO TaK)Ke peIlIeHWe OWOJIOTHYECKUX 3a/lad Pa3juvHbIX THUIOB U
YPOBHEU CJIOKHOCTH, BBIMOJHEHUE TPOEKTHBIX paboT, a Takke MpPOBEICHUE
BUKTOPUH M OpPTaHU3ALMS AUCKYCCUM HAa BaXKHbIE STUYECKUE TEMbI. BBINOIHEHUIO
AKCIEPUMEHTA, PEIICHUI0 3aJad U TPOBEACHUIO JUCKYCCHUH U BUKTOPUH
00s13aTeJIbHO JOJIYKHO MPEIIIECTBOBATh 3HAKOMCTBO O0YYAIOIIMUXCS CO CBSI3aHHBIMU
AJIEMEHTAaMHM COJICPIKAHUSI.

Kypc Bueypounoit nestenbHocTH «llpakThueckass OuoONOTHS: TEOpUS U
MPAKTUKA» MOXET OBbITh HHTEPECEH OOYyYalolUMCs, KOTOpbIE MPOSBIISIIOT
MO03HABATENbHBIN MHTEPEC K M3YUYEHUI0 OMOJIOTUU M, BO3MOXKHO, PAaCCMATPUBAIOT
BEIOOD Mpodeccun, CBSI3aHHOM C MPUMEHEHHEM OMOIOTHYECKUX 3HAHUN.

Heas u 3a1aum Kypca

Hens IIporpamMmmbl — oOecneyuTh HMHAUBUIyaTIbHBIE MOTPEOHOCTH
0o0yJaromuxcsi B HM3YyUYCHUM OWOJOTUM IO BOMPOCAM, BBIXOJSIIMM 3a PaMKH
0a30BOr0 YpOBHSI.

[Iporpamma  yuuTBIBa€T  TCHUXOJOTO-TIEIArOTMYECKHE  OCOOCHHOCTHU
COOTBETCTBYIOIIICH  BO3pAacTHOM Kareropuu oOywarommxcs. Ee ocBoeHue
CIOCOOCTBYET Pa3BUTHIO MHTEPECA K U3YUCHUIO OUOJIOTHH U cpepam JAesITEIIbHOCTH,
CBSI3aHHBIM C OMOJIOTHEH, MOTHUBAIIMHA K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO
npo(uiia ¥ HAIPaBIECHHOCTH JalbHEHIIEro 00y4YeHHUs .

N3y4yenne kypca HANPaBJIeHO HA PA3BUTHE Y 00y4AIOIIMXCH:

— CHUCTEMbI OMOJIOTMYECKUX 3HAHMM KaK KOMIIOHEHTa €CT€CTBEHHO-HAy4YHOU
KapTUHBI MHUPa, KaK OCHOBBI JIJIsi TOHUMAaHUS MPOLIECCOB, MTPOTEKAIOIIUX B KUBOU
IPUPOJIE, SKOJOTUYHOTO OTHOIICHUS K MIPUPOJIE U €€ MHOT000pa3uio;

— WHTEpeca K TMPOJNOJDKCHHIO OOy4YeHHS Ha YpOBHE CpEeaHEro oOIero
00pa3oBaHUs.

B pamkax pemenusi ocHOBHbIX 3axa4d IIporpaMmbl J0/KHO OBITH
obdecmeyeHo:

— mnpuoOiIeHne oOydYaronmxcss K CaMOCTOSITEIbHOW T03HABaTEIbHOU U
UCCJIeI0BATEIHCKON JESTEIHbHOCTH, K HAYYHBIM METOaM TTO3HAHUS;

— (QopMHupoBaHHME MOTHBAIlUM W Pa3BUTHE CIIOCOOHOCTEW K HW3YUYCHHIO
OMOJIOTHH;



— (opmupoBaHue yMeHUN OOBSICHATH M OIEHUBATH SIBIICHUS OKPYXKAIOIIETO
MUpa, UCIOJIb3Yysl 3HAHHWS W OIBIT, TOJYyYECHHbIE TMPU H3YyYCHUH OHOJIOTHUH,
OPUMEHSTh MX MPU PEHICHUU MpoOJieM B MOBCEJHEBHOM >KU3HU U TPYJIOBOMU
NEeSATENbHOCTH;

— OCO3HaHHE OOYYalOIIMMHCS LIEHHOCTH OWOJIOTMYECKUX 3HAHUM B JKU3HU
YeJIoBeKa, MOBBIIIIEHUE YPOBHS AKOJIOTHYECKON KYJIbTYpbl, HEMPUSATHE JACHCTBUM,
MPUHOCAIINX BPE OKPYKAIOIIEH cpesie U 3JJ0pPOBBIO JIIOJICH;

— IproOpeTeHre 00yJarOIIMMHUCS OTBITa CAMOIMO3HAHHUS, KIIFOUEBBIX HABBHIKOB
(KJTFOYEBBIX KOMITETCHIINH ), HEOOXOAMMBIX JIJIsI PA3JTUYHBIX BUOB JICITEILHOCTH.

MecTo Kypca B 00pa3oBaTe/IbHOM Ipoiecce

[Iporpamma kypca «lIpakTuueckas OuoJOTUs: TEOpUsT U TPAKTUKAY
paccuMTaHa Ha peanu3aluio B TeueHue 34 yuyeOHBIX 4acOB B paMKaX BHEYPOUYHOU
nestenbHocT B 7 Kiacce. Kypc MoxeT ObITh MCHOJB30BaH AJig OOOTalleHus
0a30BOro Kypca OHWOJIOTMM MPaKTUKO-OPHUEHTHUPOBAHHBIM COJEp’KaHUEM U
AKTUBHBIMH BUIAMH JIEATEILHOCTH O0yYarOIINXCA.

[Iporpamma kypca BHeEypouHOUW nesTenbHOCTH «lIpakThdeckass OuOJIOTHS:
TEOpUSI M TMPAKTUKA» HAMpaBjieHa Ha JOCTUXKEHHUE PE3YyJbTAaTOB, KOTOPHIC
JOTOJIHSIIOT U YrayOonsaioT chopMmynupoBaHHble B denepaibHOl  padoueit
nporpaMmmMe mno yueOHoMmy npeamety «buosorus» (6a30Bbiii ypoBeHb) TpeOOBaHUS
K MPEIMETHBIM pe3yJibTaTaM.

®opMbI  AEATENBHOCTA OOYYAIOMIMXCA TNPETyCMaTPUBAIOT AaKTUBHOCTh H
CaMOCTOSATENIbHOCTh, COYETAIOT HWHIUWBUIYAIbHYIO U TPYIIOBYIO paloTy.
CtpyKTyprpoBaHHE TEMAaTHYECKOIrO IJIaHupoBaHus B IIporpamme COOTBETCTBYET
MOPSAZIKY M3YUYEHUs Pa3/ie]ioB M TeM OWOJIOTMH Ha 0a30BOM YpPOBHE B OCHOBHOM
IIKOJIE U 00ECIIEUYMBAET TEM CAMbIM IMPEEMCTBEHHOCTh YPOUHON W BHEYPOUHOMU
nestenbHocTH. llpemnaraemsiii B Ilporpamme mnepeueHb 3KCIEPUMEHTATBHBIX
UCCJIEIOBAHUN SABIISIETCSI PEKOMEH/I0BAHHBIM, YUUTENb JI€AET BbIOOP MPOBEACHUS
AKCIIEPUMEHTOB U HCCIIEJOBAHUNH C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEN
00yJarommxcsi, OCHAIICHUS KaOMHETa OMOJIOTHH YUeOHBIM 000PYOBAaHUEM.

[IpensioxkeHHbIE 2IEMEHTHI COACPKAHUS M BUIBI JACSITEIBHOCTH MOTYT OBITh
KOHKPETHU3UPOBAHBI C YYETOM WHJIUBHUAYAJIbHBIX 3alPOCOB OOYYaIOIIMXCA.
Pacmmpenue coxmepxkaHuss U BUAOB JESITEIBHOCTH CBSI3aHO C BO3MOYKHOCTBIO
BbIOOpA IME1aroroM pasjIMYHbIX BapUAHTOB y4€OHO-METOJIMYECKOI0 0OeCreyeHus
Kypca, a TaKke C CYIIECTBYIOIIUMH YCIOBUSAMH IIKOJIBHOM HMH(OpPMAMOHHO-
0o0pazoBaTenbHOM Cpeibl.

Jlist 3HaKoMcTBa oOydaronmxcs ¢ mpodeccusimu, CBI3aHHBIMU C OMOJIOTHEH,
Y TIOBBIIICHUS UX MOTUBALUU K U3yYCHUIO OMOJIOTHH PEKOMEHAYETCS BKIIOUUTH B
IporpaMMy SKCKYpCUM Ha MPEANpUSTUS, B PETHOHAIbHBIE MY3€H, BY3bL.



CopnepxarenpHble 51eMeHThl [IporpaMMBbl ITO3BOJISIOT OPraHU30BaTh HA X OCHOBE
IIPAKTUYECKYI0 M ITOMCKOBO-HCCIIEIOBATENIBCKYIO JACATEIBHOCTh, PpE3YJbTAThI
KOTOPO MOTYT OBITh HCIOJNB30BaHBl TPU pealn3alud  00yYaroIIUMUCS
VHJVBUAYAJIBHBIX TPOCKTOB.

COJIEP’KAHUE KYPCA BHEYPOUYHOM JIESATEJbHOCTHU
«ITPAKTUYECKASA BUOJIOT'USA: TEOPUSA U IPAKTUKA»

7 KIIACC

Pa3pnen 1. Beenenue

[uronoruss — Hayka o kierke. CoBpeMEHHass KIETOYHAs TEOpHUs.
DyKapuOTHBIE M TPOKapHOTHbIE KIeTKkH. Bupyconorusa. IlpaBuia paboTsl co
CBETOBBIM MHUKPOCKOIIOM. Meronuka IIPUTOTOBJICHHUS BPEMEHHBIX
MHUKPOIIPENAPATOB.

Ilpakmuuecxas Oesmenvrocms. OCHOBBI MHUKPOCKOIMHUU: TPHUTOTOBJICHHE
BPEMEHHBIX MpernapaToB W padora ¢ MUKpockornoM. OdopmiieHue pe3yiabTaToB
pabOThl C MUKPOCKOIIOM.

Pa3znen 2. bakrepuu u apxeu.

Mukpobuonorus — Hayka O MHUKpoopraHuzmax. JKu3HenesTenbHOCTh
Oaxrepuii. [luanobakrepuu, ux posib B mpupoje. Apxeu, uX OTINYUS OT OaKTepuil.
3HaueHue OakTepuil U apxer B MPUPO/IE, IBOJIIOLUHN U OMOTCOXUMUYECKUX ITUKIIaX.

DKcnepumeHmanvbHoe uzyyeHue Mmopgonocuu OaKmepualbHbiX KIemoK U
KOJOHUL bakmepui.

Pa3zpnes 3. MHorooopasue 0JHOKJIETOYHBIX IYKAPHOT.

Muoroo0pa3ue npocteiiux. 3a00JIeBaHuUsl, BHI3bIBAEMBIE OJTHOKJIETOUYHBIMH,
UX MpOpUIaAKTUKA.

OKcnepumeHmanvbHoe — usydeHue — CMpoOeHusi U JHCUSHeOesmelbHOCmU
IIpocmetiwux.

Pewenue npaxmuueckux 3a0au Ha  y3HaeaHue  NpocmMeUUX — HA
MUKpONpenapamax.

Pa3znen 4. ApxemjiacTuiHble, WIH «PACTEHUD)

boranuka — Hayka O paCTEHHUsIX.

CoBpeMmenHasa kinaccuukanus. OcoOEHHOCTH CTPOECHHMST M MHOIoo0Opasue
PACTUTENbHBIX KJIETOK. [IpOCThIe M CHOXKHBIE TKAaHU. PaCTUTENbHBIA OPraHU3M Kak
€ANHOE 1IENOE.

CnopoBble pacTeHHsl. AJbrojiorusi — Hayka o Bojaopocisx. Bomopocou —
HeTakcoHOMUYeckas rpynmna. OCOOEHHOCTH CTPOEHUS], PAa3MHOKEHUS U )KU3HEHHBIX
LHUKJIOB Bojopocie. bypsie Bomopocnu. VX mosiokeHue BHE LapCTBa PACTEHHM.



[IpoucxoxkaeHue BBICIIMX PACTEHUM OT XapoOBBIX BOAOpPOCie. MOXOBHUIHBIE.
CrpoeHue, IKH3HEACATENBHOCTh, JKU3HEHHbIE LUKIbl. [ledeHOYHUKH U
AwntoueportoBsie. [InaynoBunnsie. Penykius ramerogpura. [lanopoTHUKOBHUIHBIE.
Crpoenne, )kn3HeHHbIN IHUKI. CEMEHHBIE PACTCHMUS.

DKcnepumeHmanbHoe uzyyerue Mopghonocuy u aHamomMuu Kiemox, mrkaHel u
0p2ano8 pacmeHull pasiuyHblX CUCINEMAMUYECKUX KAme2opuu.

Paznen 5. CtpoeHue u :KU3HEAEATEILHOCTh CEMEHHbBIX PACTeHUM

Kopensb. 30HbI KOpHS. BeretaTuBHOE pazMHOkeHHEe. BUon3MeHeH s OpraHoB
pactenuii. [lober m mouka. Pa3znooOpasue moberom. Jluct. AHaromusi JuCTa.
VYerpuunbiit  anmapar.  Crebenb.  Knmaccudukamust 1IBETKOBBIX — PacCTCHHIA.
OTrnnunTenbHblE  TPU3HAKA  PACTEHUM  Pa3HbIX  CEMEWCTB:  3OHTHUYHBIC,
AmapwincoBble, Opxuanbie. @OpMyJsibl W JHArpaMMbl LIBETKOB Pa3IMYHBIX
CEMEHCTB.

DKcnepumeHmanvHoe usydenue mopgonocuu, amamomuu u Quuoiocuu
0pP2aH08 YBEemMK08020 PACHEHUSL.

Pewenue sspucmuueckux 3aoau.

Pa3znes 6. JxoJiorus pacrenuii. PacteHusi B IpUPOAHBIX CO00IECTBAX

DKOJOTUYECKUE TpyNIbl pacteHud. [IpsAMoe M KOCBEHHOE BO3JEHUCTBUE
opranu3MoB Ha pactenus. Puzochepa. Mukopuza. 3eieHble yI0OpEeHUSI.
®dutonieno3. buoneno3. Oxocucrema. buopasnoobOpaszue. ®nopa.Pemenue
CUTYallMOHHBIX 3a]1a4.

Pewenue cumyayuonnwvix 3adau.

OKcnepumenmanvHoe  uzyueHue 0COOeHHOCmel  CMpOeHUs  pacmeHuil
PA3TUYHBIX IKOJIO2UYECKUX PV

Paznen 7. PacTure/IbHBIA MUP U AESTEJbHOCTH YeJ10BEeKa

Otanbl  pa3BUTHUA ~ pacTtuTenabHoro wmupa. Ilameoboranuka. LleHTpbI
MHOT000pa3usi U MPOUCXOXKIEHUsT KyJIbTypHbIX pacteHuid no H.M. Basuiosy.
[IponoBonbcTBEeHHAsE Oe30nmacHOCTh U OaHkKU ceMsH. CeleKIusi U1 OUOTEXHOJIOTUS.
Pactenus ropona.

OKcnepumenmanvbHoe uzyyeHue KyabmypHolX pacmeHull.



INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

JIMUHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe e6ocnumanue: TOPAOCTb 3a BKJIAJ POCCHICKUX H
COBETCKUX YUEHBIX B Pa3BUTHE MUPOBON OMOJIOTMUECKON HAYKU;

2) epasicOoanckoe gocnumarue: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
JESTEHHOCTH TP BHITIOJTHEHUU UCCIIEIOBAHUM U TTPOCKTOB;

3) yewHocmu HAayyHO20 NO3HAHUsA. OPUEHTALWs Ha COBPEMEHHYIO CHCTEMY
HAYYHBIX TMPEACTaBICHUI 00 OCHOBHBIX OHOJIOTHYECKUX 3aKOHOMEPHOCTSIX,
B3aMMOCBS3SIX YEJIOBEKa C MPUPOJIOH, Pa3BUTHUE HAYYHOH JIHOOO3HATEILHOCTH,
MHTepeca K OMOIOTHYecKOi HayKe, HaBBIKOB HCCIEA0BATEIHCKON NESATEIbHOCTH;

4) hopmuposarue Kyn1omypol 300p06vsi. OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY
3I0POBbI0 M YCTAaHOBKAa Ha 3J0POBBIM 00pa3 KU3HU, COOJIIOJCHUE MPABUII
Oe3omacHOCTH, B TOM 4YHCIE, B TOM 4YHUCJIE COBEPLUICHCTBOBAHHE HAaBBIKOB
0e30IacHOro MOBEJCHUS B IPUPOIHON Cpeie;

5) mpyooeoe 6ocnumanue: aKTUBHOE YYacTHUE B PEUICHUU MPAKTUYECKHUX
3a7a4  OMOJIOTMYECKOM U  OKOJOTMYECKON  HampaBICHHOCTH, HHTEpPEC K
IPAKTUYECKOMY M3YyUEeHHIO POo(decCHii, CBSI3aHHBIX ¢ OMOJIOTHEH;

6) aKonoeuueckoe gocnumanue: OCO3HAHNUE PKOJOTUYECKUX MPOOJIEM U Iy Te
UX PpEIIeHUS; TOTOBHOCTh K Yy4YaCTUIO B MPAKTUYECKOW AESTEIbHOCTU
HKOJIOTUYECKOM HaIlpaBI€HHOCTH; LIEHHOCTHOE OTHOILIEHUE K POAHON IPUPOIE.

METANIPEIMETHBIE PE3YJIBTATbHI

1. Ilo3HaBaTe/bHBbIC YHUBEPCAIbHbIE yYeOHbIe 1eiCTBUA

1) Bazosvie nocuueckue 0eticmeusi.

BBISIBISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK OMOJOTHYECKUX
O0O0BEKTOB;

npeajaraTb KpUTEPUM U BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B
paccMaTpuBaeMbIX (pakTax;

BBISIBIISATH A€PUIIUTH WHMOpPMAIUU, NAHHBIX, HEOOXOIUMBIX ISl PEIICHUS
MOCTaBJICHHOM 3a/1auH;

BBISIBIISATh MPUIUHHO-CIEACTBEHHBIC CBS3M NPH H3YYCHHH OMOJIOTHYCCKUX
SIBIICHUH M TPOIIECCOB, GOPMYIUPOBATH THIIOTE3bI, IENATh BHIBOIBI;

CaMOCTOSITENILHO BBIOUPATH CIIOCOO pelieHus yueOHOM OMOIOTUUEeCKOM 3a1aun
(cpaBHMBaTh HECKOJILKO BapUAHTOB PELICHUS, BHIOUPATh HAauboJIee MOAXOASIINM C
Y4E€TOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPHUEB).

2) bazosvle uccnedosamenvckue oeucmesusi:



IPUMEHATH METO/Ibl HAYYHOT'O ITO3HAHHUS )KUBBIX OPIraHU3MOB U IIPOLIECCOB HA
HMIUPUYECKOM M TEOPETUYECKOM YPOBHSX B Yy4eOHOM TIO3HABATEIbHOW U
UCCJIEI0BATENBCKON NEATEIbHOCTH;

aHAIU3UPOBaTh (PAKThI, BBISBIATE U (POPMYIHPOBATH IPOOIEMY, ONPEIEISTH
1eib M 337a4M, COOTBETCTBYIOLIUE PEIICHUIO MPOOJIeMbl; MpeasiaraTh TUIIOTE3Y U
OCYLIECTBJISITh €€ MPOBEPKY; MPOBOJUTH U3MEPEHUS HEOOXOAMMBIX MapaMeTpoB,
BBIUMCJIEHUSI, MOJEIUPOBaHNE, HAOIIOAEHUSI U SKCIIEPUMEHTBI, CaMOCTOSATEIbHO
POTHO3UPOBATh PE3yJbTAThl, (HOPMYIUPOBATH OOOOIIEHUS] W BBIBOABI IO
pe3yibTaTaM IPOBEACHHOIO OMNbITA, HCCIEAOBAHUS, COCTAaBISATh OTYET O
npojenaHHoN padoTe;

3) Paboma c unghopmayueii:

OpUEHTHUPOBAThCA B Pa3JUYHBIX HCTOYHMKAX UWHGoOpManuu (Hay4HO-
nomyJsipHasi JuTeparypa OMOJIOTMYECKOTO COJEpXaHUs, CIpPaBOYHBbIE MOCOOus,
pecypcsl HTEpHETA);

IPUMEHATh PA3JIMYHBIE METOJbI, HHCTPYMEHTBI M 3aIIPOCHl NPU IOUCKE M
orOope HMH(pOpPMAIMK WM JAHHBIX M3 HCTOYHHMKOB C YYETOM MpPEJI0OKEHHOU
yueOHOM 3a/1auM U 3aJaHHBIX KPUTEPHUEB;

OPUMEHATh 3HAKU U CHUMBOJIBI, (POpMYJibl, a0OpeBUATyphl, UCIOJIb30BaTh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

2. KomMyHMKaTHBHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

nyOlIMYHO  BBICTYNATh €  IpE3EHTAlMEed  pe3yJIbTaTOB  BBINOJIHEHUS
OMOJIOTMYECKOTO  JKCIepUMEeHTa  (UCCIIEOBATEIbCKONM  JabOpaTopHOM MU
MPAKTUYECKON pabOThI, yUeOHOTO TIPOEKTA);

IUTAaHUPOBATh OPraHU3AIMIO COBMECTHOW pabOThI, ONPEAESATh CBOIO POJIb,
pacnpenensaTh 33/1a4i MEX1y WICHAMH CPYIIIIbI;

BBINIOJIHATh CBOK0 YacTh pabOThl, KOOPAMHUPOBATH CBOM JEHCTBUSA C
JNEUCTBUAMM JIPYTUX YJIEHOB KOMaH/Ibl, ONIPEAENIATh KPUTEPUH IO OLICHKE KauecTBa
BBIINIOJIHEHHO! padoThI;

pelaTth BO3HUKAIOIIKME IPOoOJIeMbl Ha OCHOBE ydeTa OOIIMX HHTEPECOB U
COTJIACOBaHUS MO3UIIMIM, y4acTBOBaTh B 0OCYKICHUH, 0OMEHE MHEHHUSIMH,

«MO3TOBOM HITYpMe» U JAPYTuX (popmax B3auMOACHCTBHUS.

3. PeryisiTUBHbIC YHHBepPCcalbHbIe y4eOHbIE 1eHCTBUA:

COOTHOCHUThH CBOM JIEHCTBHUS C IUIAHUPYEMBIMHU pE3yJIbTaTaMH, OCYIIECTBIISTh
CaMOKOHTPOJIb €STEIbHOCTH;

KOPPEKTUPOBATH CBOIO AEATEIbHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIBTATBI

7 KUIIACC

K konIiry oOydeHuss B 7 Kilacce MpeaMETHBIC Pe3yJbTaThl U3YUYEHHUS Kypca
BHEYpOUHOU nestenbHOCTH «lIpakTudeckas OWONOTHS: TEOpUS M TPAKTUKA»
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

1) xapakTepu3oBaTh pa3ielibl O0TAaHUKH, ONEPUPOBATH 3HAHUSIMU aHATOMUH,
TUCTOJIOTUU U (PU3UOJIOTUH PACTEHUM;

2) IpUMEHSITH OMOJIOTUYECKUE TEPMHUHBI U TIOHATHS (B TOM YHUCJIE: IIUTOJIOTHS,
DKOJOTHS  pAacTeHWH,  MHKPOOHOJIOTHS,  MPOTHUCTOJIOTHS,  CyNEeprpyIia,
pacTUTENBHOE COOOIIECTBO, CIOPOBBIE pACTEHHUSA, CEMCHHBIC pACTCHHS) B
COOTBETCTBHHU C IMOCTABJICHHOM 3a1a4eii;

3) onuckIBaTh OCOOCHHOCTU CTPOCHUS U KU3HEACITEIIBHOCTH PACTUTEIBHOTO
OpraHu3Ma;

4) pa3nuuaTh BHYTPEHHEE CTPOCHHE OPraHOB PACTCHUI HA TIOTMEPEYHBIX U
IIPOJIOJIBHBIX Cpe3ax;

5) omuCHIBaTh KUBBIC W TepOapHBIC PK3EMIUIIPH PACTCHHUH IO TUTaHY, YaCcTH
pacTeHHi 1o N300paXKEHUSIM, CXEMaM, MOJICIISIM, MYJIsbKaM, pesibe(DHbIM TabIuIIaMm;

6) XapaKTepu30BaTh OCHOBHBIC TPYIIBI OJHOKIECTOYHBIX OPraHU3MOB H
BBISIBIISITh M@Ky HUMH SBOJIOLIMOHHOE POJICTBO;

7) BBIABIATH 3aKOHOMEPHOCTH # MOP(HODU3MOIOTUYECKHUE aJanTaluu
(BUIOM3MEHEHUS OPTAaHOB) PACTEHUI K Pa3IMYHBIM YCIOBHIM OOUTaHUS, HAXOAUTh
CBSI3U MKy CTPOSHHUEM OpraHa U BHITIOJHAEMON UM (DYHKIIHEH;

8) BBINOJIHATH NPAKTUYECKHUE M JIAOOpAaTOpHBIE PAa0dOTHI MO MOP(OJIOTUU H
(GU3HOTIOTHN PACTCHHM, CUCTEMATHKE PACTECHUH, albrOJIOTMH, MUKOJOTUUA |
MHUKPOOHMOJIOTUA, B TOM 4YHCIIE pabOTBl ¢ MHKPOCKOTIOM C TIOCTOSHHBIMHU
(pukcUpOBaHHBIMH) W BPEMEHHBIMU MHKpOIpErapaTaMu, HCCIEAOBATEIbCKUE
paboThI C UCTIOIB30BAHUEM MPUOOPOB U UHCTPYMEHTOB 1M (DPOBOIT TabopaTropuu;

9) omepupoBaTh 3HAHUSIMH O TMPUYMHAX PACTIPOCTPAHCHHBIX MH(PEKIIMOHHBIX
00Je3Hel pacTeHHA, TOHUMATh MMPUHITUIIEI OOPHOBI ¢ TATOTEHAMU M BPEIUTEISIMU
pacTeHMU;

10) mpuMeHSATh MOJydYEHHBIE 3HAHWS JJIS BBIPANUBAHUS M PA3MHOKCHHS
KyJIbTYPHBIX PaCTCHUH;

11) craBuTh npocTeiime OMOIOTUYECKUE ONBITHI U AKCIIEPUMEHTHI;

12) cobmromark mpaBuia O€30MacHOTO TpyJa IpH padoTe ¢ YYEOHBIM H
71a060paTOPHBIM 000PYAOBAHHEM B COOTBETCTBUH C UHCTPYKIIUSMH;

13) wucnonp3oBaTh 3HAHUS O TMPU3HAKAX CEMEHCTB JIBYJOJIBHBIX U
OJTHOJOJILHBIX PACTECHUH IS ONPEICTICHUS UX CHCTEMATHYECKOTO TTOJI0KCHNUS,



14) BBIOENATH CYIIECTBEHHBbIE NPU3HAKU CTPOCHUS U KU3HEACSTEIBbHOCTU
pacTeHui, 6akTepuii, apxei, rpuOoB;

15) BBIABISATH 4YepTHl MPUCHOCOOICHHOCTH PACTEHHM K cpelne OOMTaHMS,
3HAYEHUE HKOJOTMYECKUX (PaKTOPOB JIJISl PACTEHHI;

16) xapakTepu30BaTh pacTUTEIbHBIE COOOIECTBA;

17) mpuBOAUTH MpPUMEPHI KYJIbTYPHBIX PACTEHUW M MX 3HAYEHHUS B JKU3HU
4eJI0BEKa, OIIEPUPOBATH

18) moHMMaTh MPUYMHBI BOBHUKHOBEHHUS SKOJIOTMYECKUX NMPOOJIEM U 3HATh
MepbI OXPaHbl PACTUTEIBHOTO MUpPa 3eMJIN.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
JJIeKTPOHHBbIE
HaumenoBanue
Ne KosanuectBo OcHoBHOE OcHoOBHBIC BU/IBI (uu¢posbie)
pa3aesioB U TeM
n/n 4acoB coJep:kaHue AeATe1bHOCTH o0pa3oBaTe/bHbIC
NPOrpamMMsbl
pecypcsl
Pa3nea 1. BBenenne
[{uTosorust — Hayka o
kietke. CoBpemennasi | CocraBieHue
KJIETOYHAas TEOpusl. KOMMKCOB O
DyKapHOTHBIE U MpaBUJIaxX TEXHUKU
IIPOKAPUOTHBIE 6e30macHOCTH IpU
KIIETKH. IIPOBEJICHUU
Bupyconorus. 1a00paTOPHBIX U
Bupycer — MIPaKTUYCCKUX
HeKJIeToYHas ¢opma. pabor.
Bupychsie DKCIEpUMEHTATILHOE
1.1 Bsenenue 3 3a00JIeBaHUs M3y4YEeHHUE: OCHOB Vb I[IOK
pacTeHuil, )KUBOTHBIX, | MUKPOCKOIIHMH:
qenoBeka. Metozpl IIPUTOTOBJICHHE
HAy4yHOTO ITO3HAHUS B | BPEMEHHBIX
ouonorun. [IpaBuna IIpenapaToB U
paboThI CO CBETOBBIM pabora c
MHUKPOCKOIIOM. MHUKPOCKOIIOM;
Bpemennslie u odopmiieHus

IMOCTOSIHHBIE
MHUKpOIIpEnaparhl.
Metoauka

pe3yIbTaTOB pabOTHI
C MUKPOCKOTIOM




MIPUTOTOBJICHUS
BPEMEHHBIX MUKPO-

IpernapaToB

Hroro

Pasznen 2. bakrepuu u apxeun
Muxkpobuonorus —
HayKa o
MHUKpPOOpPTaHU3Max.
OcobenHoctu

2.1

bakrepun u apxeun

CTPOCHHUSI POKAPHUOT-
HOU KJIETKHU.
KuznenearenbHOCTh
OakTepuid:
aBTOTPOQHBIE U
reTepoTpodHbIE,
a’pOoOHBIC U
aHa’pOOHBIE
OaxTepun; GOpMbI
KJIETOK OaKTepuid,
POCT U pa3MHOXKECHHE
(criopsl GaxTepuii).
[Muanobakrepuu, Nx
POJIb B IPUPO/IE.
Apxeu, X OTINYHS
oT bakrepuii.
3HaveHue OaKTepuil U
apxeil B mpupoze,
ABOJIIOLIUU U
OMOTreOXMMHUECKHUX

Juckyccus Ha Temy
«Hcnonb3oBanue
OakTepuil 1 apxel B
COBPEMEHHOM MUDE.
Hogsie criocoOb1».
DKCIIEpUMEHTAIILHOE
U3ydeHHEe: METOJIOB
Je3uH(PEKINH 1
CTEPIITU3AINH;
MOP(OJIOTHHI
OakTepuit Ha
MUKPOCKOTTMYECKUX
npermaparax;
*KOJIOHUI OaKTepHid,
BBIPAIIIEHHBIX
METOIOM OCAXKICHHS
Ha TOJIOJTHOM arape

VB LIOK




OUKJIaxX

Hroro 3

Pa3nes 3. MHoroo6pasue 0JHOKJIETOYHBIX JYKAPHOT

Hrpa no
PO UITAKTUKE
Mmuoroo6pasue Pog .
. 3a00JIeBaHUM,
MPOCTEHIINX: IBTIICHA
BBI3BIBAEMBIX
3eJIeHas,
Mapa3suTHICCKUMH
TPHUITAHOCOMA, .
MIPOCTEUIIIUMH.
IIMOaus, ame0a
. DKCIEpUMEHTATILHOE
MpoTeH U
. H3y4YeHUE:
JM3CHTePUIHAS,
.. OJTHOKJICTOYHBIX
Mmuoroob6pasue MaJTSIpUAHBIHA
. OpPTraHHU3MOB T0]1
3.1 OJTHOKJIETOYHBIX 1 MJ1a3MOJIHH,
MUKPOCKOIIOM Ha
JyKapuoT uH}py30pua-Tydenbka,
BPEMEHHBIX U
paHOIISIpUN U
(UKCUPOBAHHBIX
bopamunudepsl,
MUKpOIIpenaparax;
JIHaTOMCH.
JIBYOKCHUS U
3aboneBanus,
KOJINYECTBA
BBI3bIBAEMbIC
OJTHOKJICTOYHBIX
OJTHOKJICTOYHBIMH, UX
OpPTraHHU3MOB.
npodHIaKTHKA
Pemenue
MPAKTUYECKHX 33724
Hroro 1

Pa3znen 4. ApXCl’l.]'IaCTI/IIlHLIe, NJIH «PaCTCHUSD)

4.1 CnopoBbie pacTeHus 7

Anpronorus — Hayka
0 BOAOPOCIISIX.
Bonopocnu —

[IpoBenenue
HUCCIJIEJOBAHUI:
N3yuenue




HETaKCOHOMUYECKAast
rpynna. JKu3HeHHbIe
LUKJIBI 3€JICHBIX,
OypBIX U KpPAaCHBIX
BOJIOPOCJIEN HA
npumepe
XJIAMHJIOMOHA/IbI,
KJ1aJ10(OPHI, YIIbBHI,
CIIUPOTHUPBI, Xaphl,
nophupsl.
[Ipoucxoxnaenue
BBICIIIUX PACTEHUI OT

XapOBBIX BOJIOPOCIEH.

IInaynoBunssle.
OcobenHoctn
JKU3HEHHOTO ITUKJIa
rJiayHa
OyJ1aBOBUTHOTO.
Penykuus
rameTodura.

HaHOpOTHI/IKOBI/II[HLIC.

JKU3HEeHHBIN ITUKI
MarnopoTHUKA
[IMTOBHUKA
MY>KCKOTO U XBOIIIA
IIOJIEBOTO

0COOCHHOCTEH
CTPOCHUS 3EJICHBIX,
KpPaCHBIX, XapOBBIX U
OypbIX BOJOpOCIIEH.
N3yuenue
oco0eHHOCTEH
CTPOCHHSI
KYKYIIKHHA JIbHA U
charayma.
N3yuenne
0COOEHHOCTEH
CTPOCHHUS IIayHa
OyJ1aBOBHIHOTO,
XBOIIA ITOJICBOIO U
[IATOBHHUKA
MYKCKOTO

4.2

CeMeHHbIE pacTeHHUS

[peBHuE ceMeHHbIE
MATIOPOTHUKH.
PasznooOpasue
rOJIOCEMEHHBIX:

DKCIEepUMEHTATBHOE
U3yUYCHHE:
oco0eHHOCTEH
BHCIIIHCT O CTpOGHI/IH




XBOMHEIE,
CaroBHUKOBBIE,
TUHTKOBBIE,
THETOBBIE. IBETKOBBIE
pacTeHus.
PasznooOpasue
BETKOB. IIBeTenHue.
PasButne Mukpo- u
Mmeracmop. PaGotsl
C.I'. HaBammna.

BETOK, XBOH, IITHIIIEK
M CEMSH XBOMHBIX
(esb, cocHa,
JIMCTBCHHHMIIA);
MOp(OJIOTHH
[[BETKA; CTPOCHUS
3aBSI3U LIBETKA U
CEMSIIIOYKH IO
MHUKPOCKOIIOM;
CTPOCHMS TLTIOJIOB U

JKU3HEeHHBIN 1IMKIT COILUTIOIUI
[IBETKOBBIX PACTEHHI
HToro 10
Paznen 5. CTpoeHue U )KU3HeAEATEILHOCTh CEMEHHBIX PACTEHNH
IIpoBeneHue
HUCCIICIOBAHMI:
N3yuenne

5.1

CrpoeHue pacTUTENbHOTO
opraHusma

PaznooGpasue
mooeros. AHATOMHS
cTeOs1. AHaTOMMUS
JMcTa. AHaTOMUS
kopHs. CTpoeHue
KOPHSI Ha TTOTICPEYHOM
cpese

Mopdoioruu modera
HAa >KUBBIX
pacrenusax. UJIN
N3yuenue
ocoOeHHOCTeH
aHaTOMUYECKOTO
CTPOEHHUSI CTEOIIS
TPaBSIHUCTBIX
pacrenuii. MJIN
Nzyuenue
Moponoruu mucta
Ha JKUBBIX 00BEKTaxX




WK repOapHbIX

oOpasnax.
IIpoBencHue
UCCIIEA0BAHUM:
MeTtobl
MUKPOKJIOHAJIBHOTO
KnonnpoBanue Pa3MHOXEHHUS
pacTeHui. pacTeHui.
MuUKpOKIOHAIBHOE [IpakTryeckas
pa3MHOKEHHE JIESTEIIBHOCTD:
BereTaripHoe pacrenui. [Tousa. IIpumeHeHue
5.2 . B.B. [lokyuaes, croco6oB
Pa3MHOXEHHUE pacTeHUN
paboTHI O MOYBeE. BEreTaTHBHOTO
[Inonopoaue nouBsl, Pa3MHOKEHHUS HA
yao0peHus. npumepe
ArpoTexHu4ecKue KOMHATHBIX
npuemMbl. CeBOOOOPOT | pacTEeHHU.
CocraBiieHne
ceBooOoOpoTa AMst
MECTHOCTHU
HAXOX/JICHUS IIKOJIbI
OpHonoIBHBIE U Pemenue 3anay:
JIBYZIOJIbHBIE Onpenenenne
pactenusi. CemeiicTBa | NPUHAIICKHOCTU K
53 Knaccudukanus JIBYJIOJIbHBIX KJIaCcCy IIBETKOBBIX
' IIBETKOBBIX 30HTUYHBIE, pacTeHui
ceMelcTBa (aBpUCTHYECKHE
OJTHOJIOJIbHBIX: 3aja4n). 3aruch

aMMapUuInCOBBIC,

(hopMyJTBI IIBETKA 10




OpXUIHBIE.
Jukopactyime u
KYJbTypHbIE
MIPEACTABUTENH
CEMENCTB, UX
3HAUYE€HHE B MPUPOJIC
M JIJIS YEJIOBEKA

’KUBBIM O0BEKTAM,
KJaccuukanus
IUIOIOB Ha >KUBBIX
00BEKTAaxX.
YcraHoBleHHE
B3aUMOCBS3U MEXKIY
CTPOCHUEM
LIBETKOBBIX
pacTeHuit u
CHUCTEMATHIECKOH
MIPUHAJIEKHOCTHIO.
[IpoBenenue
HUCCIIeJOBaHUMN:
Omnpenenenue
MpEACTaBUTENEN
CEeMEICTB

Hroro

9

Pa3nes 6. Jxosiorust pacrenuii. Pactenusi B npupoaHbIX co001ecTBax

6.1

DKOJI0TUs pacTEHUM.
Pacrenus B npupoaHbIxX
cooOuiecTBax

OKOJIOTUYECKHE
TpyNIbl paCTEHUH.
Pusocdepa.
Muxkopu3sa. 3eneHsle
yI00peHuUs.
buomnenos.
Jomunupyromue
BUJIbl PACTCHHUIA.
PacturensHbIC

coobmiectBa. diopa.

B3aumocBs3b

Pemenue 3anay Ha
HAXO0XJICHUE Mep
npOopUIAKTUKY U
JI€YEHHUS
3a0oseBaHui
pacTeHui.
IIpoBenenue
HUCCIIETOBAHUN:
Nzyuenue
0COOEHHOCTEMH
CTPOEHHUs paCTEHUN

VB LIOK




OpPTaHU3MOB.
Nudexunonnsie
3a0oJieBaHus
pacTeHuii: BUPYCHbIE
(TabauHas Mo3auKa),
rpuOKOBBIE
(My4HHCTas poca,
p’KaBuMHA),
OaxTepuaibHbIC
(MOKpasi THUJIB).
NmmynuTer
pacTeHui.
[Tpodunaktuka u
JIeueHNe pacTeHUH

pa3IMYHbIX
HKOJIOTHYECKHUX
rpynin. OKCKypCHU:
Nsyuenue
¢dutonenoza
MECTHOCTHU

Hroro

4

Pasznen 7. PacTurenbHBIM MU U

ACATECIbHOCTD Y€/I0BCKA

7.1

PacturensHblil MUp U
JESTEIIBHOCTD YEI0BEKa

Oransl pa3BUTUS
PacTUTETHLHOTO MUPA.
KuzHb pacteHuii B
BOJIE, BBIXO/I Ha CYIIY,
ATamnbl pa3BUTHS
HAa3¢MHBIX PACTCHUI
OCHOBHBIX
CUCTEMATUYECKUX
rpynn. Punnogurs.
[TaneoGoranuka.
OxaMeHeJIoCTH,
otneyaTku. «KuBbie
HCKOIIaEMBIE» CPEAU

Okckypcun: B mapk
W/WATTN CKBEP IO
W3yYECHUIO
0COOEHHOCTEN
pactutenbHOCTH. B
OHMOJIOrHYECKUH
/U
KpaeBeIUECKU I
My3€ 110 U3YUEHUIO
ABOJIIOIIUU PACTEHUI
Y aHTPOIIOT'€HHOTO
BO3J€HCTBUSA Ha
pacTUTENbHBIA MHUP.




COBPEMEHHBIX
pactenuil. LleHTpbI
MHOT000pa3us u
MIPOUCXOKACHUS
KyJbTYPHBIX
pacrenuii o H.W.
Basunosy. Cenekius
1 OMOTEXHOJIOTHS.
[IponoBonbCTBEHHAA
0e30IacHOCTh, OAHKH
cemsiH. OcOOEHHOCTH
TOPOJICKOH (IIOpHI.
3aHOCHBIE U
abopureHHbIC BUIBL.

IIpoBenenue
HUCCIIEIOBAHUN:
N3ydenue copToBbIX
0COOEHHOCTEH
KYJBTYPHBIX
pacTeHui.
[IpoekTHas
JIEeSATCIbHOCTE: YXO
3a KOMHATHBIMH
pPaCTEHUSMH.
CocraBiieHre TUETEI
W3 pacTeHU
OIIPEIECIICHHON
MECTHOCTH

Hroro

OBIIEE KOJIMYECTBO
YACOB 11O TPOTPAMME

34




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
DyieKTpOHHBbIe N (pPoBbHIE 00pa3oBaTelbHbIE
Ne n/m Tema ypoka PeCYpet
Bcero
[uTonorus - Hayka o KieTke. Bupycosorus - Hayka o BUpycax 1 Vb [HOK
2 MeTo/1bl Hay4YHOTO IO3HAHUS B OMOJIOTUU. MUKpPOCKOIIHS 1
3 Anpronorus — Hayka o Bogopocisix. Bogpopociu — |
HETaKCOHOMHUYECKAs TPyIIIA.
4 DyKapHOTHBIE U IPOKAPUOTHBIE KieTKU. [{nanoOakTepun, nx |
POJIb B IPUPO/IE.
JKu3HeHHbIe LUKIIBI 3€JIeHBIX, OYPBIX U KPACHBIX BOJOPOCIEH Ha
5 pUMepe XJIaMHIOMOHAIbI, K1a10(Opbl, yIbBbI, CIUPOTHPHL, 1
Xapsl, TOpPHUPHI
6 [IpoucxoxaeHne BhICIIMX PACTEHUH OT XapOBBIX BOJOPOCIIEH. 1
CpaBHeHHUE CTPOEHHUS OpraH13Ma pacTEHUsI MXa U [IBETKOBOTO
7 pacrtenus. JlabopaTopHas paborta «3yuenue ocoOeHHOCTEH 1 Vb IIOK
CTPOEHUS TKAaHEW pacTEeHUH HAa TOTOBBIX MUKpOIIpENapaTax»
8 [IpoucxoxaeHUe BBICIIUX PACTEHUM OT XapOBBIX BOJOPOCIIECH 1
9 CpaBHeHHUE CTPOEHHsI OpPraHOB MAOPOTHUKOOOPA3HBIX U |
LBETKOBBIX PAaCTEHUN
10 [InaynoBuanble. OCOOEHHOCTH JKU3HEHHOTO IIMKJIA IJIayHa |
OynaBoBuaHOro. Penykius ramerodura.
[TanoportHuku. [Tpaktuyeckas padora «M3yyenue ocooeHHOCTEH
11 CTPOEHMS MANIOPOTHUKA IIIUTOBHUKA MY>KCKOI'O (Ha KUBBIX U 1

repOapHbBIX 00BEKTaX )»




I'onocemennsie. BozHukHoBeHue cemenu. O01ne npu3HaKu

12 ceMeHHbIX pacteHuit [IpakTuueckas padora «M3yuenue
0COOEHHOCTEH BHEIIHEr0 XBOM, IIMIIEK U CeMSH XBOMHBIX»

13 JlpeBHHE CeMEeHHbIE MAanopOTHUKH. PazHooOpasue
TOJIOCEMEHHBIX: XBOWHBIE, CATOBHUKOBbBIE, THHTKOBBIE, THETOBBIE.
[[BeTOK Kak OpraH MoJ0BOI0 Pa3MHOKEHUS y TOKPBITOCEMEHHBIX

14 pactenuil. [Ipaktuyeckas padora «M3ydyenue Mmopdosoruu
[[BETKA (Ha KUBBIX U (PUKCHPOBAaHHBIX 00BeKTax). 3yueHnue
pa3HOOOpa3Ms COLBETHIN

15 WNunuBuayansHOe pa3Buthe pacteHui [IokppITOCEMEHHBIX
(oHTOTEHE3)

16 OaHONObHBIE U IBYJIOJIbHBIE PACTEHUS.

17 CemelicTBa ABYOJIBHBIX: 30HTUYHBIE

18 CemelicTBa OJHOIOJIBHBIX: AaMMAapPWIHCOBBIE, OPXUHBIE

19 JluKopacTylue 1 KyJbTypHbIE IPEJICTABUTENIN CEMENCTB, UX
3HAYEHUE B MPUPOJIE U JUIsl YEIOBEKA

20 [Taneo6oTanuka Vb IHOK

21 LenTpsl MHOTOOOPA3Hst ¥ MPOUCXOKACHUS KYIbTYPHBIX
pacrenuii no H.M. BaBunosy

” DKosorndyeckue rpymnmsl pacreHuid. Puzocdepa. Muxopusa.
3eneHble yA0OpeHHs

3 buounenos. /Jomunupyromye Buasl pacTeHUui. PactutenbHble
coobmiectBa. dyopa. BzauMocBsI3b OpraHn3MoB
KynberypHsle pacTeHus U ux npoucxoxzacHue. [Ipaktuyeckas

24 pabota «M3yueHue cenbCKoX03siCTBEHHBIX paCTEHUI CBOETO
peruoHa»

75 ITousa. [Inogoponue nouBbl. ArpOTEXHUYECKUE TIPUEMBI.

[IpakTuyeckas padora «/cnoap30BaHUE arpOTEXHUIECKUX




MIPUEMOB B yX0/I€ 32 KOMHAaTHBIMU PACTEHUSIMU»

2% IlocnencTBus neaTeabHOCTH Y€I0BEKa B 3kocucTeMax. OxpaHa 1
PacTUTEIBLHOIO MHUpa

27 Jluckyccus 0 KIOHUPOBAHUU PACTEHUM, KJIETOYHOW MHKEHEPUHU |
KaK COBPEMEHHBIX TEXHOJIOTUI pa3MHOKEHHSI paCTCHHIA

73 Muxkpobuonorusi — Hayka 0 MUKpoopranuzmax. Oco6eHHOCTH |
CTPOCHHUS MPOKAPUOTHON KJIETKH. JKU3HEEATETbHOCTh OAKTEPHI
[{uano6akrepuu, UX poJib B IpUpoe. ApXeu, UX OTJINYUS OT

29 bakrepuii. 3nauenue GakTepuil U apxeil B mpUpo/Ie, IBOTIOLHNU U 1
OMOTCOXMMHYECKHX ITUKIaX

30 MHoroo06pasue 1 )XU3HeACATEIHPHOCTh OaKTepUid 1

31 PacturensHOe coobmiecTBo. 3HaueHNe rpuOOB s PUTOIIEHO30B 1

1 [IpakTuueckas padora «M3yueHne MeTo0B Ae3uH(GEKINU U |
CTEpUIM3ALUN

1 HNudexunonneie 3a001eBaHms paCTCHHI: BUPYCHBIE, TPHOKOBEIE, |
OaxTepuangbHble. MUHHU-TTPOEKT

34 KBus-urpa «PactutenbHbIil MUp U 1€ATEIBHOCTD YEIOBEKA) 1

OBLIEE KOJIMYECTBO YACOB 110 IPOTPAMME 34
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