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MNOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

PaGouass mporpamma Kypca BHEYpOYHOW aesTenbHOCTH «lIpakTuueckas
OuoJiorusi: Teopusi W TPAKTUKA» COCTaBlIieHa Il 7—9 KJIacCOB Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUIA:

—  ¢deneparbHOTO  TOCYAApCTBEHHOIO0  00pa3oBaTENIbHOIO  CTaHJapTa
OCHOBHOro oOmiero oOpa3zoBanusi (yTBEpKIEH MpukazoM MuUHUCTEpCTBa
npocsemieHust Poccutickoit deaeparuu ot 31 mas 2021 r. Ne 287) (manee — ®I'OC
000);

— (QenepanbHOil  00Opa3oBaTeIbHOM MpPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHus (yTBepxkeHa MpukazoM MuHucTepcTBa npocBeiieHus: Poccuiickoit
®epneparuu ot 18 Masg 2023 r. Ne 370) (manee — ®OIT OOO0).

[Ipu pa3paboTke MporpaMMmbl HKCIOIB30BAIUCH CIEAYIOIIME HOPMATHBHbBIC
JIOKYMEHTBHI:

— Vka3 Ilpesunenrta Poccuiickoit deneparuu ot 28 despans 2024 r. Ne 145
«O Crparerun Hay4yHO-TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepannmny;

— KowmmekcHbli  IIaH MEpPONPUATHM 1O  MOBBIIIEHUIO  KadecTBa
MaTeMaTUYECKOr0 U €CTECTBEHHO-HAYYHOro 00pa3zoBanus Ha nepuon a0 2030 roaa
(yrBepxaeH pacnopsbkeHueM llpaButenbctBa Poccuiickoit ®enepauuu ot 19
HOs10ps 2024 1. Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTYyanpHOCTh Kypca BHEYpPOUHOU nesrenbHOoCcTH «[IpakTrueckast Ouosorus:
TEOpHUs U MPAKTHKA» OOYCIOBJICHA HEOOXOJUMOCTBHIO Pa3pabOTKH CIIeIHaIbHBIX
nporpaMM OOY4YEHHsSI W BOCIIUTAHMS, CIIOCOOCTBYIOIIMX TMOBBIIICHUIO KadyecTBa
MaTE€MaTUYeCKOr0 U €CTECTBEHHO-HAYYHOro 00pa3oBaHuUs, B TOM YHCIIE
peayCMaTpUBAIOIIUX YIITYOJIeHHOE U3yUeHne yueOHOro npeamMera «bruonorus.

IIpennaraemplii KypC BHEYPOUHOM AEATEIBHOCTH IOIOJHIET U PACIIUPSACT
mporpaMmy Kypca Owojorun 0a30BOro ypoBHA. Peanmuzamusi mporpaMMbl
MO3BOJISICT BBIMTH 32 paMKHU M3y4deHUs] OUOJIOTHU Ha 0a30BOM YpPOBHE, UCIOJIB3YS
GbopMBI, OTIMYHBIE OT YPOUHBIX, W OOECMEeYUTh O0Jiee TOJIHOE M TIIyOOKOE
H3y4eHure OMOJIOTHH.

[Iporpamma Kypca mpelycMaTpUBAaeT OpraHU3alUI0  Pa3HOOOPA3HOM
JEeATEIbHOCTH O0YYaloIIMXCs, UX AKTUBHOCTb M CaMOCTOATENBHOCTh, COYETAET
WHIUBUIYAIIbHYI0O M TPYNIOBYIO paboOTy, MNpeanosaraeT MNpakTUYECKYl0 U
HCCJIEIOBATENBCKYIO JI€ATEIBHOCTD.

Oco6oe BuuManue B I[Iporpamme ymensieTcss BBITIOJHEHUIO OOYYaIOIIUMHUCS
OMOJIOTMUECKOTO IKCIEPUMEHTa — JIa0OpaTOPHBIX M MPAKTUYECKUX padoT, UTo



MO3BOJIUT UM Ha MPAKTUKE U3YYUTh OCOOCHHOCTU CTPOCHUS U (DU3UOJIOTUN JKUBBIX
OpraHMW3MOB, pa3BUTh NPAKTHYECKUE YMEHHUS W HABbIKA I[LJIAHUPOBAHWS,
MOATOTOBKH,  IPOBEICHMS, AaHAIW3a W  HUHTEPIPETALNH  IOJYyYECHHBIX
AKCIEPUMEHTAIIbHBIX PE3YJIbTATOB, HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS
JUISL pElICHUs MPAKTUYECKUX 3a7ady, B TOM YHCJIE€ B >KU3HEHHBIX CUTYalHsIX.
Oco3HaHHOE BBIMOJIHEHWE OHMOJOTMYECKUX SKCIEPUMEHTAIBHBIX pPadoT OyneT
CIIOCOOCTBOBATH TOBBLIIICHUIO MOTHBAIMK K HW3ydeHHIO Owojoruu. [Iporpammoit
IPEIyCMOTPEHO TaKXe pelIeHHe OWOJOTMYECKHUX 3a7ad paszIUYHbIX THUIIOB U
YPOBHEU CIOKHOCTH, BBIMOJHEHUE NPOEKTHBIX paboT, a TakXke IpPOBEJICHUE
BUKTOPUH M OPTaHU3ALMS JUCKYCCUM Ha Ba)KHBIC STUYECKHUE TEMbI. BBINMOIHEHNIO
DKCHEPUMEHTA, PEIICHUI0 330ad W MPOBEACHUIO AUCKYCCHM W BUKTOPUH
00s3aTeNbHO  JIOJDKHO — MPEIIIECTBOBATH  3HAKOMCTBO  OOYHYArOIIMXCS €O
CBSI3aHHBIMH DJIEMEHTaMU COJCPKAHUS.

Kypc BHeypouHoii nestenbHOCTH «llpakTudeckass Ouoiorus: TEOpUs H
MPaKTUKa» MOXET OBbITh MHTEPECEH OO0y4YarouMMCs, KOTOpBIE MPOSBIISIIOT
MO3HABATENIbHBI UHTEPEC K U3YyYEHUIO OMOJIOTUU M, BO3MOXHO, PacCMaTpUBAIOT
BBIOOp mpodeccur, CBSI3aHHOM C TNPUMEHEHHEM OWOJOTHYECKUX 3HAHUU.
OcBoeHue mporpaMMbl Kypca TOMOXKET OOyYarolIuMCsi TIOJATOTOBUTHCS K
M3Y4YEHUIO OMOJIOTUY Ha yriyosieHHoM ypoBHE B 10—11 knaccax.

Heab 1 3a1aun Kypca

Hens IlIporpamMmmbl — oOecnedynTh UHAUBUAYAIbHBIE TMOTPEOHOCTH
oOyyJarommxcsi B WM3YYEHUM OHOJIOTMM TIO BOIMPOCaM, BBIXOJAIIMM 3a PaMKH
0a30BOT0 YPOBHSI.

[Iporpamma  y4YuTBIBa€T  TICHXOJOTO-TIEIarOTUYECKHUE  OCOOCHHOCTH
COOTBETCTBYIOIIEH BO3pAacCTHOM Kareropuu oOydwaromuxcsi. Ee ocBoeHue
CIIOCOOCTBYET pa3BUTHUIO HWHTEpeca K H3yYeHHIO Owojoruu u  cdepam
JEATEIIbHOCTH, CBSI3aHHBIM C OWOJIOTHEM, MOTHBAIlMM K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOILIETO MPOGUIIS U HAMPABICHHOCTU AAJIbHEUILIEr0 00yUYEeHUSI.

N3yuyeHue Kypca HANPaBJIeHO HA Pa3BUTHE Y 00y4alOIINXCH:

— CHCTEMBI OMOJIOTMYECKUX 3HAHMM KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOM
KapTHHBI MHPA, KaK OCHOBBI JJIsI IOHUMAaHUS MPOLECCOB, MPOTEKAIOIINUX B KUBOU
IPUPO/JIE, SKOJOTUYHOTO OTHOIICHHUS K MIPUPOJIE U €€ MHOT000pas3uio;

— HMHTepeca K NPOAODKEHHIO OOy4YeHHsI Ha YpOBHE CpeIHero oOIero
oOpa3oBaHus.

B pamkax pemenusi OcHOBHbIX 3axa4d IIporpammbl J0/15kHO OBITH
ol0ecme4veHo:

— mnpuobmeHne OoOyJaromMXcsi K CaMOCTOSITENIbHOW TI03HABATEIHLHON U
HCCIIEI0OBATENbCKOM eI TEIbHOCTH, K HAYYHBIM METOaM MTO3HAHUS;



— (opmupoBaHre MOTHBAIMM U Pa3BUTHE CIIOCOOHOCTEH K W3YYCHUIO
OHOJIOTHH,

— (QopMupoBaHuE YMEHUN OOBSICHATH M OIICHUBATH SIBJICHUSI OKPYKAIOILIETO
MHUpa, HUCIOJIb3ysl 3HAHUS W OIBIT, IOJYyYEHHbIE MPU H3YyYCHUH OHOJIOTHUH,
OPUMEHATh UX IpPU PEIICHUH MpoOJeM B TOBCEIHEBHOM KHU3HU M TPYAOBOM
NEeSATEIbHOCTH;

— OCO3HaHHWE OOYYAIOIIMMUCS IIEHHOCTH OWOJOTHYECKUX 3HAHWN B KU3HU
YeJI0BEKAa, MTOBBIIIEHUE YPOBHS JKOJIOIMYECKOM KYJIbTYPBI, HEIPUATUE NEUCTBUM,
MPUHOCSIIUX BPe OKPYKAIOIICH cpefie U 3J0pOBBIO JIIOJIEH;

— IpuoOpeTeHre 00yJaroIIMMHKCS ONIbITa CAMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIUH ), HEOOXOUMBIX JIJISl pa3JINYHbIX BUJIOB A€ATEIbHOCTH.

Mecto Kypca B 00pa3oBaTe/ibHOM Ipolecce

[Iporpamma kypca «lIpakTuueckas OuoNOTHSA: TEOpUS U TMPAKTUKA»
paccuMTaHa Ha peaiu3anuio B TeueHre 102 yyeOHbIX YacoB B paMKaxX BHEYPOUYHOU
nestenpHocTH B 7-9 kiaccax (34 waca B 7, 8 u 9 knacce). Kypc Moxer ObITh
UCIONB30BaH Juisl  oOoramieHuss 0a30BOro Kypca OMOJOTMM — IPaKTHKO-
OpPUECHTUPOBAHHBIM  COJEpPKAHUEM U AKTUBHBIMM BHAAMHU  JICSITEIBHOCTH
oOydJarommxcs.

[Iporpamma MOXKET CTaTh COAEPKATEIbHBIM U METOJUYECKUM MPUMEPOM ISl
COCTABJICHHUSI M€IaroraMyu paboyux MporpamMmm.

[Iporpamma kypca BHeypouHO#l AesitenbHOCTH «lIpakThueckass OuosOrHA:
TEOpHUsT W TMPAKTHUKa» HaNpaBlieHa Ha JOCTHXKEHHUE pe3yJIbTaTOB, KOTOPHIE
JOTIONHSIOT U yrIIyonsroT chopMyaupoBaHHbIe B (enepaibHO  paboueit
nmporpamme 1o yuyeoHomy npenmery «buonorusy (6a30Bblii ypoBEHb) TpeOOBaHUS
K MPEIMETHBIM PE3yJIbTaTaM.

®opmbl  1EATENBHOCTH OOYyUYaIOIUXCsl MPEeayCMaTpUBAalOT AKTUBHOCTh U
CaMOCTOATENbHOCTh, COYETAIOT HWHIAUBUIYAIbHYI0O M TPYNIOBYHO padoTy.
CTpyKTypUpOBaHUE TEMATHYECKOro IJIaHupoBaHus B [Iporpamme cOOTBETCTBYET
NOPSIIKY M3Y4YEHUs pa3[eloB U TeM OMOJIOrMM Ha 0a30BOM YPOBHE B OCHOBHOM
HIKOJIE U 00ECIeYMBAeT TEM CaMbIM NPEEMCTBEHHOCTh YPOUYHOM M BHEYPOUHOM
nesrenpHocTH. [lpemmaraemeiii B IIporpamMme mepedeHb 3KCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM SBIIIETCS PEKOMEHIOBAHHBIM, YUUTENb JI€JaeT BbIOOP MPOBEACHUS
HKCIEPUMEHTOB M HCCIIECJOBAHUA C Y4E€TOM HWHIUBUAYaIbHBIX OCOOCHHOCTEH
oOy4Jarommxcsi, OCHaIleHHUs] KaOUHeTa OMOJIOTHH Y4eOHBIM 000PYI0BaHUEM.

[IpensioskeHHbIE 2JIEMEHTHI COEPKAHUS U BUABI IEATEIbHOCTH MOTYT OBIThH
KOHKPETU3UPOBAHBl C YYETOM MHJAMBHUAYAJIbHBIX 3alpPOCOB OOYYaIOIIUXCH.
Pacmupenue conxepkaHusi W BHJIOB JIEATEIBHOCTH CBA3aHO C BO3MOXHOCTBIO
BbIOOpA MEIaroroM pa3iIUyHbIX BAPUAHTOB YUEOHO-METOIUYECKOTO OOeCreUeHus



Kypca, a TaKXke C CYIIECTBYIOUIMMH YCIOBUSIMU IIKOJIbHOW HH(DOPMAIIMOHHO-
00pa30BaTeIbHON CpEIbI.

Jliia 3HakoMcTBa oOyyaromuxcs ¢ NpoeccusiMi, CBA3aHHBIMU C OMOJIOTHEH,
Y MOBBILLIEHUS UX MOTHBALIMU K U3YYEHHUIO OMOJIOTMH PEKOMEHIYETCSl BKIIOUUTD B
IPOrpaMMy J3KCKYPCHM Ha MPEANPHUATHS, B PETUOHAIBHBIE MY3€H, BY3BL.
CopeprxarenbHble 3JIeMEHTHI [IporpaMMbl MO3BOJISIFOT OPraHW30BaTh HA UX OCHOBE
IIPAKTUYECKYI0 M ITOMCKOBO-MCCIIENOBATENbCKYIO ACATEIBHOCTD, pPE3YyJbTAThI
KOTOPO MOTYT OBITh HCIOJNB30BaHBl TMPU peanu3alud  O0ydYaroIUMUCS
VUHMBUAYAIBHBIX IIPOCKTOB.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJbHOCTH
«JTPAKTHYECKAS BUOJIOTUA: TEOPUSA U IIPAKTHUKA»

7 KJIACC

Pa3nen 1. BBenenue

[utonorusi — Hayka o kierke. CoBpeMeHHasi KIETOYHAs TeopHusl.
DyKapHOTHBICE M TPOKApUOTHBIE KiIeTKH. Bupycosnorus. IlpaBuia paboTel co
CBETOBBIM MHUKPOCKOTIOM. Mertonuka MIPUTOTOBJICHUS BPEMEHHBIX
MHUKPOIIPETIapaToB.

Ilpakmuuecxas Oeamenvrocms. OCHOBBI MHUKPOCKOIUU: MPUTOTOBJICHHE
BPEMEHHBIX MpenaparoB U pabdoTa ¢ MUKpockonom. OdopmieHue pe3yiabTaToB
paboOThl C MUKPOCKOIIOM.

Pa3znen 2. bakrepuu u apxeu.

Mukpobuonorus — Hayka O MHUKpoopraHuzmax. JKu3HeIesTeIbHOCTh
Oaxrepuii. [luanobakrepuu, ux poib B mpupoje. Apxeu, uX OTINYUs OT OaKTepuil.
3HaueHue OakTepuil U apxed B MPUPOJIE, IBOJIONUHA U OMOTEOXUMHUYECKUX ITUKIaX.

IKcnepumeHmanvHoe uzyyeHue Mop@onocuu OaAKmepuarbHblX KilemoK U
KOJOHUU bakmepuil.

Pasznes 3. MHorooopasue 0JHOKJIETOYHBIX IYKAPHOT.

MHuoroo06pa3ue npocteiiux. 3a00jieBaHusl, BEI3bIBAEMbIE OJHOKIECTOUHBIMH,
uX NMpopuIaKTUKA.

OKcnepumenmanbHoe — usydeHue — CMpoeHus U JHCU3HeOesImelbHOCmU
IIpocmetiwiux.

Pewenue  npaxmuueckux 3a0au  Ha  y3Haéawmue  nNpocmevuwiUx — HA
MUKponpenapamax.

Paznen 4. ApxemiacTuaHble, MM «PACTEHUS»

boranunka — Hayka O paCTeHUSX.

CoBpemenHas kiaccuukanusa. OcoOEHHOCTH CTPOEHHUS W MHOTrooOpasue
PaCTUTENBHBIX KJIETOK. [IpocThIe U CIIOXKHBIE TKaHU. PacTUTENBHBIA OPraHU3M Kak
€AUHOE LETIOE.

CnopoBbie pacTeHusl. AJNBrojiorusi — Hayka O Bojaopocisix. Bomopocou —
HeTakcoHOMuYeckas rpynmna. OCOOEHHOCTHM CTPOCHHS, pPa3MHOXKEHUS U
YKU3HEHHBIX LIUKIJIOB Bojgopocieil. bypsie Bomopocnu. Ux nonoxeHue BHE LapcTBa
pactenun. IlpoucxoxaeHue BBICIIMX PACTEHUHA OT XapOBBIX BOJIOPOCIEH.
MoxoBugnsie. CTpoeHuUE, KU3HEACATEIbHOCTD, dKU3HEHHbIE HUKIIbL. [[eueHOUHNKN
u AHTOLIEpPOTOBBIE. [InayHoBUIHBIE. Penykuus rameTodura.
[TanopoTHukOBUAHBIE. CTpOCHUE, )KUZHEHHBIN UK. CEMEHHbBIE PACTEHUS.



DKcnepumenmanbHoe usyueHue Mop@oioul U aHamomuy Kiemox, mraueu u
0pP2aH08 pacmeHUll pasiuyHblX CUCINEMAMUYECKUX KAme2opuu.

Paznen 5. CTtpoeHue u :KU3HEAEATEILHOCTh CEMEHHbBIX PaCTeHU

Kopenb. 3onbl KOpHS. BereraruBHoe pa3smMHOXKEHUE. BumonsmeHeHus
opraHoB pacrenuid. Ilober m mouka. Pa3sHooOpasme moOeros. Jluct. AHatomus
aucta. YcreuuHbli anmapar. Crebenb. Kmaccuduxarusi 1BETKOBBIX PacCTCHHIA.
OTauuuTenbHbIE  TMPU3HAKM  PACTEHHM  pa3HbBIX  CEMEUCTB:  3OHTUYHEIE,
AmapwucoBbie, Opxunnbie. @opmylibl U JHarpaMMbl I[IBETKOB Pa3IMYHBIX
CEMEHCTB.

IKcnepumenmanvHoe usydenue mopgonosuu, amamomuu u QuuoIo2uU
0pP2aH08 YBEMK0O8020 PACHEHUSL.

Pewenue s6pucmuueckux 3adau.

Paszgeu 6. JxoJiorust pacrenuii. PacteHusi B NpUpPOAHBIX CO001IECTBAX

DKOJIOTMYECKUE TpyNIbl pacteHud. lIpsMoe M KOCBEHHOE BO3JECHCTBUE
OpraHu3MoB Ha pacteHus. Puszocdepa. Mukopuza. 3eleHble YI0O0pEeHHUS.
®dutoneno3. buoneno3. Okocucrema. buopasnoobpazue. Dnopa.Pemenue
CUTYallMOHHBIX 3a7a4.

Pewenue cumyayuonnvix 3a0au.

OKcnepumenmanvHoe — usyueHue  0coOeHHOCmell  CMpOeHUsi  pacmeHut
DPA3IUYHBIX DKOJIO2UYECKUX SPYNN.

Pazges 7. PacTuTe/ibHbIA MUP U AeITEJIbHOCTH YeJ0BeKa

Ortanbl  pa3BUTHUS  pacTtutedabHoro wmupa. Ilameoboranuka. LleHTpbI
MHOTO00pa3usi U TPOUCXOXKIEHUSI KyJIbTypHBIX pacTteHud mo H.M. Basuioy.
[TponoBosibcTBEHHAsT 0€30macHOCTh M OaHKH ceMsiH. CelleKIus U OMOTEeXHOJIOTHSI.
Pacrenus ropona.

IDKcnepumenmanvbHoe uzyueHue KyabmypHulx pacmeHuil.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe 6ocnumaHue: TOPIOCTh 3a BKIAI POCCUHUCKUX U
COBETCKHX YUYEHBIX B Pa3BUTHE MUPOBON OMOJIOTHYECKON HAYKH;

2) epascoanckoe socnumarnue; TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
JeATEIIbBHOCTH MPHU BBIMOJHEHUH UCCIICI0OBAaHUMN U TTPOCKTOB;

3) yennocmu HAY4yHO20 NO3HAHUA: OPUEHTAIMS HAa COBPEMEHHYIO CHUCTEMY
Hay4YHBIX TIPEJCTaBICHHH OO0 OCHOBHBIX OHOJOTHYECKHX 3aKOHOMEPHOCTSX,
B3aMMOCBSI3SIX YEJOBEKa C MPUPOJION, pa3BUTHUE HAYYHOH JIFOOO3HATEIIBHOCTH,
WHTEpeca K OMOJOTHISCKON HayKe, HABBIKOB UCCIIEIOBATEIBLCKON ACATEIHPHOCTH;

4) opmuposanue Kynomypvl 300p08bsi: OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO M YCTAHOBKA Ha 3JI0POBBIA 00pa3 *KU3HU, COOJIOICHUE TIPABUI
0e30omacHOCTH, B TOM 4YHCIIe, B TOM UYHCIE COBEPIICHCTBOBAHHE HABBIKOB
0e30macHOro MOBEICHUSI B IPUPOTHOMN CPEIIE;

5) mpyooeoe 6ocnumanue: AKTUBHOE YyYacTHE B PEHICHUH MPAKTUYECKUX
3alay  OMOJIOTUYECKOW M  DKOJIOTMYECKOW HAMpaBIIEHHOCTH, MHTEpEC K
MPaKTUYECKOMY M3YyUEHHIO po(deccHii, CBSI3aHHBIX ¢ OMOJIOTHEN;

6) sKo0N102UYEeCKOe BOCNUMAHUe. OCO3HAHUE YKOJIOTUYECKUX MPOoOIeM U myTen
WX pCIICHHS; TOTOBHOCTh K Y4YacTHIO B MPAKTHUYCCKOW JIESITCIBHOCTH
HKOJIOTHYECKOMN HAMPABIICHHOCTH; IIEHHOCTHOE OTHOIIICHNE K POJTHON TIPHPOJIE.

METANIPEJMETHBIE PE3YJIBTATHI

1. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE y4eOHbIE el CTBUS

1) Baszosvie nocuyeckue Oeticmeausi:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECCTBCHHBIE TPU3HAKA OMOJIOTHYCCKUX
00BEKTOB;

npemiaraTh KPUTEPUH M BBISIBIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B
paccMmaTpuBaeMbIx (akTax;

BBISIBIIATH ACPUIIUTH WH(OPMAIUHU, TAHHBIX, HEOOXOIUMBIX JI PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

BBISIBIIAITh TPUYUHHO-CIICJICTBEHHBIE CBSA3M TPH H3YYCHHH OMOJIOTHYECKUX
SIBJICHUI | TIPOIIECCOB, (DOPMYJIUPOBATh TUIIOTE3HI, IeJIaTh BEIBOIBI;

CaMOCTOATENIbHO BBIOMpATh CMOCOO peleHus Yy4yeOHOM OMOIOrH4ecKoi
3a7aun  (CpaBHUBATh HECKOJBKO BAapUAHTOB pEIIeHHUs, BLIOMpaTh HauboJsee
MOAXOSAIINNA ¢ YIETOM CaMOCTOSITETLHO BhIJACICHHBIX KPUTEPUEB).

2) baszosvle ucciredosamenbckue 0eucmeust:



OPUMEHATh METOJIbI HAyYHOTO TMO3HAHMS XUBBIX OPraHU3MOB U MPOIECCOB
Ha SMIMUPUYECKOM U TEOPETHYECKOM YPOBHSIX B Y4eOHOUM IMO3HABATENbHOU U
UCCJIEI0BATENbCKON NeATEIbHOCTH;

aHAIM3UPOBaTh (PAKTHI, BBISBIATH U (OPMYIUPOBATH POOIIEMY, ONPEICISTh
1eNb U 33JlJa4M, COOTBETCTBYIOIINE PEIICHUIO MPOOIEMBI; MpeiaraTe TUIIOTE3y U
OCYILECTBISITh €€ MPOBEPKY; MPOBOJIUTH U3MEPEHUS HEOOXOTUMBIX MapaMETpOB,
BBIUMCJICHHSI, MOJICIUPOBaHNE, HAOIIOACHUS U SKCIEPUMEHTHI, CaMOCTOSTEIBHO
IPOTHO3UPOBATh PE3yNbTaThl, (POpMyIUpPOBaTH OOOOIIEHUS ¥ BBIBOJBI IIO
pe3yibpTaTaM IPOBEACHHOTO OIbITA, HCCIEAOBAaHUS, COCTaBJISATh OTYET O
poJieIaHHoM padoTe;

3) Paboma c ungpopmayueti:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHWMKAX WHGPoOpMauuu (Hay4dHO-
MOMYJISIpHAsl JUTepaTypa OMOJOTHYECKOTO COJEpKaHUs, CIpPaBOYHBIC MOCOOUS,
pecypcbl MaTEepHETA);

NPUMEHATh PAa3NIUYHBbIE METOJbl, HHCTPYMEHTHI U 3allpOChl MPH TOWCKE U
orbope HMHQOpPMALMM WM JaHHBIX W3 HCTOYHUKOB C YYETOM MPEIJIOKEHHOM
yueOHOM 3a/1a4uM U 3aJaHHBIX KPUTEPHUEB,;

MPUMEHSTh 3HAKA U CHUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPhI, HUCIOIB30BATh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUYECKHUE CPENICTBA HATIISAHOCTH.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC YYeOHbIC 1eiiCTBUA:

nyOMMYHO  BBICTYMaThb C Mpe3eHTAlMel  pe3yJbTaTOB  BBIOJHEHUS
OMOJIOTMYECKOTO  DKCIIEPUMEHTa  (MCCIIEOBATENbCKOM  JIAOOpAaTOPHOM WM
MPaKTUYECKON pabOThI, yueOHOTO IPOEKTA);

IUTAHUPOBATh OPraHMU3AIMI0 COBMECTHOW padOThl, ONpPEAENsATh CBOIO POJib,
pacnpeenaTh 3aJaud MeXAy 4JeHaMH TPYIIIIbI;

BBIMOJHATh CBOK 4YacThb palOThl, KOOPAMHHUPOBATH CBOM JEUCTBUS C
JEHCTBUSMH IPYTUX WICHOB KOMaH/IbI, OMPEEISATh KPUTEPHUH 10 OLIEHKE KauecTBa
BBITIOJIHEHHON paOOThI;

pemath BO3HUKAIOIIKME MPOOJIEMbl Ha OCHOBE ydeTa OOIIMX WHTEPECOB H
COTJIACOBaHUS MO3UIINIMA, y4aCTBOBATh B 00CYKICHUN, OOMEHE MHEHUSIMH,

«MO3TOBOM HITYpME» U IpYruX (opMax B3auMOJEUCTBUS.

3. PeryasiTuBHbIe YHUBepPCaJIbHbIEe YUeOHbIe AelicCTBUS:

COOTHOCUTH CBOU JICUCTBUSA C IUJIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBIIATD
CaMOKOHTPOJIb €SI TEIbHOCTH;

KOPPEKTUPOBATH CBOIO JIESITEIbBHOCTh HA OCHOBE CaMOAHaJIN3a U CAMOOLICHKH.



INPEAMETHBIE PE3YJIBTATBI

7 KJIIACC

K koniy oOyueHusi B 7 Kjacce HMpeaMETHBIE pe3ylbTaThl W3YUYEHHs Kypca
BHEYpOUHOIl nearenbHOCTH «lIpakTyeckass OHONOTHS: TEOPHS M TPAKTHKA)
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

1) xapakrepu3oBaTh pa3jesibl OOTAHUKH, ONIEPUPOBATh 3HAHUAMH aHATOMMH,
TMCTOJIOTUH U (PU3HOJIOTHH PACTEHUN;

2) mnpuMEHATh OHOJOTMYECKUE TEPMHUHBI W TOHATHS (B TOM 4YHCIIE:
LIUTOJIOTHSI, DKOJIOTUSI PACTEHUN, MUKPOOUOJIOTHS, TPOTUCTOJIOTHUS, CYIIEpIpyIIIa,
pacTuTenbHOE COOOIIECTBO, CIIOPOBBIE pPACTEHHUs, CEMEHHBIE pACcTEHHUs) B
COOTBETCTBHH C IIOCTABJIICHHOM 3a/1aucii;

3) onmchIBaTh OCOOEHHOCTH CTPOSHUS U KUZHEACATEIIbHOCTH PACTUTEIHLHOTO
OpraHu3Ma;

4) paznuuarth BHYTPEHHEE CTPOEHUE OpPraHOB PACTEHMH Ha MONEPEUYHBIX U
IPOAOJBHBIX CpE3ax;

5) onuckIBaTh KUBbIE U TepOapHble SK3EMIUIAPBl PACTEHUIN MO IUIaHY, YacTH
pacTeHUN 10 M300paKEHUsIM, CXEMaM, MOJAENAM, MYJsbKaMm, pelbeHbIM
TabINIAM;

6) XapakTepu30BaTb OCHOBHBIC TPYMIBl OJHOKJIETOYHBIX OPTaHW3MOB U
BBISIBJISITH MEXKIY HUMU DBOJIOIMOHHOE POJICTBO;

7) BBIABIATH 3aKOHOMEPHOCTH U MOp(HOPU3NOIIOTUYECKUE —aJanTaluu
(BUIOM3MEHEHUs OpraHOB) pACTEeHUM K pa3IUMYHbIM YCIOBUSIM OOWUTaHUS,
HaXOJUTb CBSI3U MEXY CTPOCHHUEM OpPIraHa U BBINOIHIEMON UM (PYHKIIHMEH;

8) BBIMIOJIHATH NPAKTUYECKUE M JIAOOpATOpHbIE padOTHI MO Mopdoiaoruu u
dbusznonornu pacTeHUil, CUCTEMAaTHKE pPACTCHUW, albrOJOTHH, MHUKOJIOTUU W
MUKpPOOHOJIOTHH, B TOM 4YHCIE pPabOTBl C MHUKPOCKOIIOM C TIOCTOSTHHBIMHU
(pukcupoBaHHBIMU) W BpPEMEHHBIMH MHKpOIIpENapaTaMu, HCCIEI0BATEIbCKHUE
paboThI C UCTIOIB30BAaHUEM MMPUOOPOB U MHCTPYMEHTOB ITU(POBOIL TabopaTtopun;

9) onepupoBaTh 3HAHUSIMHU O IPUYUHAX PACTIPOCTPAHEHHBIX MH(EKIIMOHHBIX
Oomne3Hel pacTeHHid, TOHUMATh MIPUHITUIIEI OOPHOBI C MATOTEHAMU U BPEAUTEIISIMH
pacTeHu;

10) mpuMeHsATh TMONydYeHHBIC 3HAHUS JJIs BBIPAIIMBAHUS U Pa3MHOXKEHUS
KYJIbTYPHBIX PaCTEHUH;

11) craBuTh mpocteiiiiye 6MOI0rMUYECKHE ONBITHI U AKCIIEPUMEHTHI;

12) coOmrogath mpaBuia 0e30macHOro Tpynaa mpu padboTe ¢ y4eOHbIM U
71a00paTOPHBIM 00OPYIOBAaHHEM B COOTBETCTBUU C HHCTPYKIIUSIMHU;



13) wucnonb3oBaTh 3HaHUS O MPU3HAKAX CEMEICTB JBYAOJBHBIX U
OJTHOAOJIBHBIX PACTECHUM ISl ONPEIEICHUS UX CUCTEMAaTHYECKOIO ITOJIOXKEHUS;

14) BBIOENATH CYIIECTBEHHBbIE NMPU3HAKU CTPOCHUS U >KU3HEAEATEIbHOCTU
pacteHuii, 6akTepuit, apxeil, rpuooB;

15) BBIIBISATH 4epThl MPHUCIOCOOJCHHOCTH PACTeHHM K cpelae OOWTaHuf,
3HAYEHHUE IKOJOTUYECKUX (PAKTOPOB JJIsl paCTECHUM;

16) xapakTepu30BaTh PaCTUTEIbHbBIE COOOIIECTBA;

17) nmpuBOAUTH HMpUMEPHI KYJIbTYPHBIX PACTEHUN W HUX 3HAYECHHS B KU3HH
4eJI0BEKa, OIIEpUPOBAThH

18) moHMMaTh MPUYMHBI BOBHUKHOBEHHUS HKOJIOTMYECKUX MPOOJIEM U 3HATh
MepbI OXPaHbl PACTUTEIBLHOTO MUpPa 3EMJIN.

COO0O0IIeCTBAX;



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesioB U TeM KoanuecTtBo OcHoBHoOE OcHoOBHBIE BUIBI (undposbie)
gt NPOrpamMmbl 4acoB cojiepsKaHue AeATeJIbHOCTH o0pa3oBaTe/ibHbIE
pecypcsl

Pa3nen 1. BBenenue

[{uTosorust — Hayka o

kietke. CoBpemennas ~ CocraBieHHe

KJIETOYHAs TEOPHSL. KOMHUKCOB O

DyKapuOTHBIE U MpaBUJIaxX TEXHUKU

MIPOKAPUOTHBIE 0€30MacHOCTH MPHU

KJIETKU. MIPOBEACHUHU

Bupycoinorus. 71a00paTOPHBIX U

Bupycer — MIPAKTUYECKUX

HeKJIeToOYHas ¢popma. pabor.

Bupycubie DKCIEepUMEHTAIBHOE

1.1 Brenenue 3 3a0oneBaHus M3y4YEeHUe: OCHOB

pacTeHUIA, )KUBOTHBIX, =~ MHKPOCKOIHH:

yesoBeka. MeToibl MIPUTOTOBJIEHUE

HAy4HOTO NMO3HAHUS B BPEMEHHBIX

ouonoruu. [Ipasuia [penapaToB U

paboThI CO CBETOBBIM paboTa ¢

MHUKPOCKOIIOM. MHUKPOCKOTIOM;

Bpemennsie n odopmiieHus

IIOCTOSIHHBIE
MHUKpOIpenaparsl.
Metoauka

PE3yNbTAaTOB PaOOTHI
C MUKPOCKOIIOM




MIPUTOTOBJICHUS
BPEMEHHBIX MUKPO-
[pernapaToB

Hroro

Paznen 2. bakrepuu u apxeun

2.1

bakrepuu u apxen

Muxkpobuonorus —
HayKa o
MHUKPOOpTaHU3Max.
Ocobennoctu
CTPOCHUS IPOKAPUOT-
HOM KJIETKH.
KuznenearenbHOCTh
OakTepuii:
aBTOTPOQHBIE U
reTepoTpodHbIE,
a’poOHBIE U
aHa’POOHBIE
6aktepun; HopMbl
KJIETOK OaKTepHid,
POCT U pa3sMHOXKEHUE
(cmiopsl GakTepuit).
[{nanoOakTepuu, Ux
POJIb B IIPHPO/IE.
Apxeu, UX OTJINYUSA
oT bakrepuii.
3HavyeHue OakTepuil u
apxeu B IIpupoJe,
HBOJIIOLUH U
OMOTre0XUMHUECKUX

Jluckyccust Ha TeMy
«Vcnonp3oBanue
OakTepuil U apxel B
COBPEMEHHOM MUDE.
Hossle criocoOb1».
DKCIIepUMEHTAIILHOE
M3ydeHHE: METOIO0B
Ne3uHGEKINH 1
CTEepHIIN3aLNH;
MOpGOJIOTHH
OakTepuii Ha
MHUKPOCKOIMMYECKUX
npernaparax;
*KOJIOHUH OaKTepuid,
BBIpAIIEHHBIX
METOIOM OCaKICHHS
Ha TOJIOAHOM arape




OUuKJIax

HToro

Pa3nes 3. MHoroo6pasue 0JHOKJIETOYHBIX JYKAPHOT

3.1

Hroro

MHoroo6pa3He OJHOKJICTOYHBIX

JYKapHOT

MHuoroob6pasue
IIPOCTEUINX: IBIVICHA
3eJeHas,
TpUIIAHOCOMA,
IIMOaus, ame0a
MpoTen U
JIU3EHTEepUTHAsA,
MaJIIpUNHBIN
ILUIA3MOIHI,
uH(py3opusi-Tydenpka,
paguoIApuu U
dopamunudepsl,
JINaTOMEM.
3aboieBaHus,
BBI3bIBAEMbIE
OJIHOKJIETOYHBIMH, UX
npodunakTuka

Urpa o
npopUIaKTUKE
3a00JIeBaHUIT,
BBI3BIBAEMBIX
apasuTHYECKUMHU
MPOCTEUILIUMHU.
DKCIepUMEHTAIILHOE
U3YYCHHE:
OJTHOKJIETOYHBIX
OpPraHHU3MOB I10]1
MHUKPOCKOIIOM Ha
BPEMEHHBIX U
(UKCUPOBaHHBIX
MUKpOIpernaparax;
JBUKEHUS U
KOJIMYECTBA
OJTHOKJIETOYHBIX
OpPIraHHU3MOB.
Pemenue
MPAKTUYECKHX 3aja4

Pasznen 4. ApxenJiacTuaHble, HIH «PACTEHUD)

4.1

CrniopoBble pacTeHus

Anbroyiorusi — Hayka
0 BOJOpOCIIAX.
Bonopocnu —

IIpoBenenue
UCCIIE0BAHUM:
N3yuenue




HETaKCOHOMUYECKAast
rpynmna. JKu3HeHHbIe
LMKJIbI 3€JICHBIX,
OypbIX U KpaCHBIX
BOJIOpOCIICH Ha
npumepe
XJIAMHJIOMOHA/IBI,
KJ1a10(Opbl, YIbBBI,
CIIUPOTHUPBI, XaPHl,
nopupsl.
[Ipoucxoxaenune
BBICIIMX PACTEHUM OT

XapOBBIX BOJIOPOCIIEH.

[ImayHoBuHbIE.
OcobeHHOCTH
’KH3HECHHOTO ITHKJIa
rJiayHa
OyJ1aBOBUTHOTO.
Penyknus
rameToura.

Hal'IOpOTHI/IKOBI/I,[[HBIe .

JKU3HEeHHBIN UK
MarnopoTHUKA
[IUTOBHUKA
MY>KCKOTO ¥ XBOIIIA
IOJIEBOTO

oco0eHHOCTEH
CTPOCHHMS 3€JICHBIX,
KpPAacCHBIX, XapOBBIX U
OypBIX BOJIOPOCIICH.
Nzyuenue
oco0eHHOCTEH
CTPOCHHS
KYKYIIKAHA JIbHA U
charayma.
N3yuenue
0COOEHHOCTEH
CTPOCHUS IUIayHa
OyJ1aBOBHTHOTO,
XBOII[A ITOJIEBOIO U
UTOBHUKA
MY»KCKOTO

4.2

CeMeHHbIE pacTeHUs

[peBHuE ceMeHHBIE
MaroOPOTHUKH.
Pasnoo0Opasue
rOJI0CEMEHHBIX:

DKCIepUMEHTAILHOE
W3YYCHHE:
0COOCHHOCTEH
BHCIITHCT O CTpOGHI/IH




XBOMHEBIEC,
CaroBHUKOBBIE,
TMHTKOBBIE,
THETOBBIE. IBETKOBBIE
pacTeHus.
PaznooOpasue
BETKOB. IIBeTenHue.
PasButne Mukpo- u
Meracnop. PaGotsl
C.I'. HaBammna.

BETOK, XBOH, IIIHIIICK
U CEMSH XBOMHBIX
(enb, cocHa,
JIMCTBCHHHUIIA),
MOPQOJIOTHHI
[[BETKA; CTPOCHUS
3aBsI3M IIBETKA U
CEMSIIOYKH IO/
MHUKPOCKOIIOM;
CTPOCHHS TUIOJIOB U

JKu3HEeHHBIN UK COIUTOIUN
[IBETKOBBIX PaCTEHUI
HToro 10
Paznen 5. Ctpoenne u )Ku3HeAesATEILHOCTh CEMEHHbBIX PacTeHUI
[IpoBenenue
HCCIICIOBAHMNI:
N3yuenune

5.1

CrtpoeHune pacTUTENBHOTIO OpraHnu3Ma

Paznoobpasue
mooeroB. AHaTOMHS
cTe0s. AHaTOMHUS
JIUCTa. AHATOMHS
kopHs1. CTpoeHune
KOPHS Ha MMOMePEYHOM
cpese

Mopdonoruu modera
Ha KUBBIX
pacrenusax. UJIN
N3yuenue
0COOEHHOCTEM
aHATOMUYECKOTO
CTpOEHHUSI cTe0IIs
TPaBSTHUCTBIX
pacrenui. MJIN
N3yuenue
Mopdonoruu TucTa
Ha J)KUBBIX 00BEKTaX




WM repOapHbIX

oOpa3nax.
IIpoBenenue
HCCIIEA0BAHUM:
Metonasbl
MUKPOKJIOHAJIBHOI'O
KionupoBanue Pa3MHOKEHHUS
pacTeHui. pacTeHui.
MUKpPOKIIOHAIIBHOE [IpakTryeckas
pa3MHOXKEHUE JIeATEIbHOCTD:
pactenuii. ITousa. IIpumeHeHue
BereraruBHoe pa3MHOKEHHE
5.2 N B.B. [lokyuaes, crroco0oB
pacTeHuit
paboTHI O MOYBE. BETE€TaTUBHOTO
IInonopoaue nouBsl, Pa3MHOKEHHs HA
ynoOpeHusl. npumepe
ATrpOoTeXHUYECKHE KOMHATHBIX
npuembl. CeBoOOOPOT =~ pacTeHMH.
CocrasiieHue
ceBoobopoTa s
MECTHOCTHU
HaXO0/ICHUS [ITKOJIbI
OpnHOonONBHEIE U Pemenue 3anau:
JIBYZOJIbHBIE Omnpenenenne
pactenusi. CemeiicTBa =~ MNPUHAATIEAKHOCTH K
5.3 Krnaccudukanus n1BeTKoBbIX ABYHOTBHBIX. frasey HvBeTKOBBIX
30HTUYHBIC, pacTeHui
ceMelncTBa (aBpUCTHUYECKHE
OJTHOJTOJIBHBIX 3a/1a4un). 3anuch

AMMapUuJINCOBBIC,

(bopMyIIbI IBETKA 1O




Hroro

OpXUJHBIE.
Jukopactyiue u
KYJIbTYpHbIE
MpeJICTaBUTENN
CEMEHCTB, NX
3Ha4Y€HHE B MPUPOJIC
U JUIsI 4eJIOBEKa

SKHBBIM O0OBEKTAM,
KJ1accuukanms
IUIOJIOB Ha YKUBBIX
00BEKTax.
Vcranosnenne
B3aUMOCBSI3U MEKIY
CTpPOCHUEM
LIBETKOBBIX
pacTeHuil u
CHUCTEMAaTHYECKOM
MIPUHAIC)KHOCTBIO.
[IpoBenenue
HUCCIIEJOBAHUN:
Onpenenenue
IIPEACTABUTENECH
CEMEHCTB

Pa3nes 6. Dxosiorust pacrenunii. PacreHusi B IpMpoaHBIX cO001IECTBAX

6.1

Dxkonorus pacteHuid. Pactenus B
MIPUPOIHBIX COOOIIECTBAX

DKOJIOTUYECKHE
TPYIIbI pACTEHUN.
Puzocdepa.
Muxkopu3sa. 3eneHsie
ynoOpeHusl.
buonenos.
Jomunupyromue
BUJIbI PACTCHUM.
PacturennHblie

coobuiectBa. diopa.

B3aumMocBs3b

Pemenue 3amau Ha
HaxO0XJIEHUE Mep
npopUIAKTUKY U
JICUCHUS
3a00JIeBaHUH
pacTeHui.
[IpoBenenue
HUCCIIeIOBaHMUI:
N3yuenue
ocoOeHHOCTEH
CTPOEHHUs paCTeHUN




Hroro

4

OpTraHU3MOB.
Nudexunonnsie
3a0oJieBaHuUs
pacTeHUii: BUPYCHBIE
(TabayHas MO3anKa),
rpuOKOBBIE
(MyuHHCTas poca,
p’KaBunHA),
OakTepuaIbHBIC
(MOKpasi THUJIB).
Nmmynurer
pacTeHui.
[Tpodunaktuka u
JIeYeHUe pacTeHUI

Pa3IMYHBIX
HKOJIOTHYECKUX
rpynmn. KCKYpPCUU:
Nzyuenue
¢duToreHo3a
MECTHOCTH

Paspnen 7. PacTuTebHBIA MUDP U AeATEIbLHOCTH Y€JI0BEKA

7.1

PactuTenbHbIil MUp U 1€ATENBHOCTH
geJIoBEKa

OTarnbl pa3BUTHSA

pacTUTCIbHOTO MUpPA.

JKu3ub pacTenuii B

BOJC, BBIXOJ HA CyIly,

ATambl Pa3BUTHUS
HAa3eMHBIX PACTEHUI
OCHOBHBIX
CHCTEeMaTHYSCKUX
rpynn. Puanogutsr.
[TaneoboTanuka.
OKaMEHEIIOCTH,
oTnevarku. «KuBbie
HCKOIIAeMBbIE» CpeIu

Okckypeun: B mapk
U/WJH CKBED IO
M3Y4YEHUIO
0COOEHHOCTEMH
pacturenbHOCTU. B
OMOJIOTUYECKHI
/M
KpaeBeUECKU I
MYy3€H 110 U3YUECHHIO
SBOJIFOLIUU PACTCHUN
Y aHTPOIIOTE€HHOT O
BO3JEHUCTBUS HA
pPaCTUTETBHBINA MUD.




Hroro

COBPEMEHHBIX
pactenuil. LleHTpbl
MHOT000pa3us u
MIPOUCXOKACHHUS
KYJIBTYPHBIX
pacrenust mo H.U.
Basunosy. Cenekiust
1 OMOTEXHOJIOTHSI.
[IponoBonbCTBEHHASA
0e30IMacHOCTh, OaHKH
cemsiH. OcOOeHHOCTH
TOPOJICKOI (JIOPEI.
3aHOCHBIC U
abopuUreHHbIC BUIBL.

IIpoBenenue
HUCCIIEJOBAHUN:
N3ydeHue copToBbIX
0COOEHHOCTEH
KYJbTYPHBIX
pacTeHui.
[IpoekTHas
JIEATCIBHOCTD: YXOJ
3a KOMHATHBEIMH
PACTEHUSIMH.
CocraBiieHHE JUETHI
W3 pacTeHU
OMpEeICIICHHOMN
MECTHOCTH

OBILIEE KOJIMYECTBO YACOB 110
IHPOI'PAMME

34




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakrnyeckue 06 pazoBaTeIbHBIE
padoThI padoTsbI pecypest

IMuronorus - Hayka o kietke. Bupyconorus - 1

HayKa 0 BUpycax

MeTo1bl Hay4yHOTI'O IO3HAHUS B OMOJIOTHH. 1

Mukpockonus

Anbronorust — Hayka o Bojgopocisix. Bogopocinu 1

— HETAKCOHOMMYECKas Ipyma.

OyKapHOTHBIE U IPOKAPUOTHBIE KIIETKH. 1

[MuanoOakTepuu, X poJib B IPUPOJIE.

JKu3HeHHbIe UKIIBI 3€JIEHBIX, OYPBIX U KPACHBIX

BOZOPOCJIEN Ha MPUMEPE XJIaMHUIOMOHA/BL, 1

KJ1a10(OpPBl, YIIbBbI, CHUPOTUPBI, Xaphl, TOP(HUPHI

[IpouncxoxkaeHue BBICIIUX PACTEHHUM OT XapOBBIX 1

BOJIOPOCIIEH.

CpaBHEHHE CTPOEHHUS OpraHU3Ma pacTEeHUsS MXa U

IIBETKOBOTO pacTenwus. JlabopaTropnas pabota 1

«3yuenmne ocoOeHHOCTEN CTPOCHUS TKaHeH

pacTeHMii Ha TOTOBBIX MUKpPOIIpEnapaTax»»

IIponcxoxkaeHne BbICIINX PACTEHUM OT XapOBbIX 1

BOJIOpOCIIECH

CpaBHEHHUE CTPOECHUSI OPraHOB 1

HaHOpOTHI/IKOO6p33HLIX N IIBETKOBLIX paCTeHI/Iﬁ




10

[TnaynoBuanbie. OCOOEHHOCTH )KU3HEHHOTO
LUKJIa [U1ayHa OynaBoBUAHOTO. Penykuus
rameTodura.

11

[Manoportaukwu. [IpakTnyeckas padora
«M3ydyenue ocoOOEHHOCTEH CTPOCHUS
NarnopOTHUKA IIMTOBHUKA MYKCKOTO (Ha KHBBIX
1 TepOapHbIX 00BEKTaxX)»

12

I'onocemenHble. BO3HUKHOBEHUE CEMEHU.
OOm1re MpU3HAKH CEMEHHBIX PaCTCHUN
[IpakTuueckas padbora «M3yueHue ocoOeHHOCTEN
BHCHIIHETO XBOM, IIIHUIIICK U CEMSIH XBOMHBIX )

13

14

15

16

JIpeBHUE CEMECHHBIE MTATOPOTHHUKH.
PazHoo0Opasue roinoceMeHHBIX: XBOWHBIC,
CarOBHUKOBBIC, THHI'KOBBIC, THCTOBBEIC.

[[BeTOK Kak opraH MOJIOBOTO Pa3MHOXKEHUS Y
MOKpPBITOCEMEHHBIX pacTeHuil. [IpakTnueckas
pabota «3ydyenre Mmopdooruu nperka (Ha
KUBBIX U (UKCUPOBAaHHBIX 00beKTax). M3yuenune
Pa3HOOOpa3us COIBETUI

WuauBuyanbHOE pa3BUTHE PACTEHUN
ITokpeITOCEMEHHBIX (OHTOTEHE3)

OI[HOJIOJ'II)HI)IG " ABYIOOJIBHBIC PACTCHUS.

17

18

CemeiicTBa ABYIAOJIbHBIX: 30HTHUYHBIC

CemeiicTBa OOHOIOOJIbHBIX: aMMapUJIINCOBBLIC,
OPXHUIOHLBIC

19

JlukopacTyiue 1 KyJlbTypHBIE IPEICTABUTEIN
CEMENCTB, X 3HaYEHUE B IPUPOJIE U JJIA
YeJI0BeKa




20

[Taneoboranuka

21

22

LleHTpBsl MHOTOOOPA3HsI U IPOUCXOMKAECHUS
KYyJIbTypHBIX pacteHui no H.W. BasuinoBy

DKOJIOTHYECKHUe TPyMIbl pacTeHui. Puzocdepa.
Muxkopu3a. 3ei1eHbie yao0opeHus

23

buonenos. JloMuHupyronme BUIbl PpACTEHUI.
Pacturenbnrie coobmiectBa. Dopa.
B3aumocBs3b opranusmMoB

24

KynpTypHBIE pacTeHHs U UX IPOUCXOXKICHHE.
[IpaxTuueckas padora «M3yuenue
CEJIbCKOXO35IMCTBEHHBIX PACTEHUH CBOETO
peruoHa

25

26

27

[Tousa. [Tnogoponue moyBbl. ATpOTEXHUYECKHE
npuemsl. [IpakTuueckas pabora
«Mcnonp30BaHne arpoTeXHUIECKUX TPHEMOB B
¥X04€ 3a KOMHATHBIMHA PACTCHUAMU D>

[TocnencTBus 1eATENbHOCTH YETI0BEKa B
skocucTeMax. OXpaHa paCTUTEIBLHOIO MHpa
Jluckyccus 0 KIIOHUPOBAaHUU PACTEHUM,
KJIETOUYHOW MHXEHEPUU KaK COBPEMEHHBIX
TE€XHOJIOTUI pa3MHOXKEHUSI paCTCHUN

28

MukpoOuosiorus — Hayka 0 MUKpOOpPIraHHU3Max.
Oco0eHHOCTH CTPOEHUS MPOKAPHUOTHOU KIIETKH.
XKuznenesrenbHocTh 6akTEpUid

29

[{uanoOaktepuu, X poJib B mpupoe. ApxeH, ux
otnuuus oT bakrepuii. 3HaueHune OakTepuil u
apxeil B IpUpOE, IBOIIOLIHHA U
OMOreOXMMHYECKHUX IIUKIaX




30 MHuorooOpasue 1 )KU3HEAEATEIbHOCTh OaKTEepHid 1

31 PacturensHoe coobecTBo. 3HaueHue rpudoB 1
Uit GUTOIIEHO30B

39 IIpakTrnueckas pabora «M3ydyeHue MeTo10B 1
NEe3UH(PEKINN U CTePUIU3ALIUN»
Wudexnumonnsie 3a0601eBaHUs paCTEHUI:

33 BUPYCHBIE, TpUOKOBBIE, OaKTepuaibHble. MUHU- 1
IIPOEKT

34 KBu3-urpa «PacTutenbHbIil MUP U 1€ATEIBHOCTD 1
YEJI0BEKa»

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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