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INOACHHUTEJBbHAA 3AIINCKA

Pabouas nporpamma o 6uonoruu ais 6 knacca pazpadorana Ha ocHoBe OOpa3oBaTenbHOMN
MIPOTPaMMbI OCHOBHOTO O0IIEro 00pa30oBaHus, aJalTUPOBAHHON Il OOYJaIOLIHXCS C 3aI€PIKKOM
ncuxudeckoro pazputus ' BOY mkona Ne 69 Kypoprroro paitona Cankr-IletepOypra Ha ocHOBe
®denepanbHOro kKoMrnoHeHTa ['ocymapcTBEHHOTO CTaHAapTa OCHOBHOTO 00IIero 00pa3oBaHUs U
paboueii mporpamMmsI peaMeTHON ruHnK yueOHnKoB [laceunuk B. B. buonorus. «Jluaus

xu3HU» 5-6 Knacc. YueOnuk / M.: [Ipoceemenue, 2013 1.

Pabouast mporpaMmMa B COOTBETCTBUH C yueOHbIM u1anoM Ha 2020/2021 y4yeOHBbIi TO
paccunTaHa Ha 65 JacoB. (2 yaca B HEZCIIO). 3a TOJl TPOBOIUTCS 5 TaOOpaTOPHBIX padoT, 3
9KCKYpPCHUHU.

B ciydae He0OX0AMMOCTH MPEIyCMOTPEHO TUCTAaHIIMOHHOE 00y4ueHue Ha uiatdopmax Sxmnacc u
VYuun.py.

[Tpu pa3paboTke IpOrpaMMbl yUUTHIBAJICS KOHTHHICHT JI€TEH MIKOJIBI- 3TO JETH C
OrpaHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (VII ) Buna. KoppekiinonHast HarpaBieHHOCTb
peanu3anuy IporpaMMbl 00eCIeunBaeTCs 4Yepe3 UCIOIb30BAHUE B 00Pa30BaTEIbHOM IIPOLECCE
CHEIMAaIbHBIX METOJIOB U IPUEMOB, CO3/JaHNE CIIEUATIBHBIX YCIOBHM.

OCHOBHYIO CIOKHOCTb IIPU U3YYEHUU OUOJIOTHH y JIeTe BBI3BIBAIOT OMOJIOTHYECKHE
TEpMUHBI. B CBS3M ¢ 3TUM OCHOBHOI1 ynop JiefaeTcs Ha 0COOCHHOCTH PEeUH: AePEKTHI
MPOM3HOLICHUS, 00BEM CIOBApHOTO 3amaca, ChOPMUPOBAHHOCTh (Ppa3oBON peur, 0COOCHHOCTH
rpaMMAaTHYECKOTO CTPOsI, YPOBEHD C(HOPMUPOBAHHOCTH IPOCOAMYECKON CTOPOHBI PEUH
(MHTOHAIMSI, BEIPA3UTEIBHOCTD, SICHOCTb, CHJIa U BBICOTA TOJIOCA).

MIAAIIUN peXUM pabOTHI Ha ypoKe, HEOOIbIINE M0 00bEMY TOMAIIIHUE 3a/1aHHSL.

JlaHHas mporpamma JeTaIu3upyeT U PacKpbIBaeT coliepaHue 00pa3oBaTeIbHOIO CTaHapTa,
OIpeesisieT OOLIYI0 CTPAaTETHIO 00yUeHHS, BOCIIUTAHUS U PAa3BUTHUS YUALIUXCS CPEICTBAMU
y4eOHOro MpeMeTa B COOTBETCTBHUH C LIESIMU U3yUSHUS IPEAMETA, KOTOPBIE ONPEICIICHbI
CTaHJApTOM ]I 6a30BOTO YPOBHSI, AT paclpesesieHue yueOHbIX 4acoB 10 pa3/ienaM Kypca u
MOCJIEI0BATENIBHOCTh U3YUYEHHUs Pa3/IesIoB OMOIOTUHU C yUE€TOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOTMKH yueOHOTO MpoIiecca, BO3PACTHBIX 0COOEHHOCTEH
yyaluxcs, onpeensieT MUHUMAaIbHbII HaOOp OMBITOB, IEMOHCTPUPYEMBIX YUUTEIEM B KJacce,
71a00paTOPHBIX U MPAKTUYECKUX PabOT, BHIMOIHIEMbIX yUaIlUMHCH.

Oowan xapakmepucmuka Kypca
Oco0oe BHUMaHHE YAEJIEHO COJIep)KaHUIO, CHOCOOCTByIOmEMY (HOPMUPOBAHUIO

COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MHpa, IM0KAa3aHO MPAKTUYECKOE NPUMECHECHHE
Ounosnornyecknx 3HaHW. OTOOP CojepKaHUs MPOBEAEH C YUETOM IOIX0/Aa, B COOTBETCTBHUH C
KOTOPBIM Yy4Yalluecs IOJDKHBI OCBOHUTH COJEpX)aHHUE, 3HAauYuMoe s (GOpMHUPOBAHHS



[I03HaBaTEIbHON, HPABCTBEHHOM U 3CTETUUECKOU KYJIBTYpBl, COXpPAaHEHMsI OKPYKAIOLIEH Cpebl U
COOCTBEHHOTO 3/10POBbsI, /ISl TOBCEAHEBHOM KU3HU U MPAKTHYECKOHN IEATETHHOCTH.

I] e n u Ouonoruveckoro 0oOpa3oBaHHsI B OCHOBHOM IIKOJE (OPMYIUPYIOTCS Ha
HECKOJIbKHX YPOBHSX: ITI00AJIbHOM, METAPEAMETHOM, JTIMYHOCTHOM U TPEAMETHOM; Ha YpOBHE
TpeOOBaHU K pe3ynbTaraM OCBOCHHS COACP KaHUS MPEIMETHOM MPOrpaMMBl.

I'no6anvnvimu yenamu 6uon02u1eck02000pa3o0BaHMs ABISIOTCS:

b conuajau3lanus O6y‘~Ia€MLIX KaK BXOXICHHC B MHUP KYJIBTYpPbl U COLHUAJIBHBIX
OTHOUIICHWH, O0ECIeUnBaIONIee BKIIOYCHUE YYAIIUXCS B Ty WIM HHYIO TPYIIY HIIH
OOIIIHOCTh — HOCHTENS €€ HOpPM, IICHHOCTEH, OpUEHTAlNi, OCBaMBaEMBIX B TIpoIlecce
3HAKOMCTBA C MUPOM KHUBOM IIPUPOJIBL;

* mnpuodIIeHHe K MO3HABATSIFHON KYJIBTYpe KaK CHUCTEME ITO3HABATEJBHBIX (HAyYHBIX)
IIEHHOCTEH, HAKOTIEHHBIX 00IIEeCTBOM B chepe OMOIOrHIeCKON HAYKH.

* OpHMEeHTANHs B CHCTEME MOPAJIbHBIX HOPM U IIECHHOCTEH: MPU3HAHNE BBICOKON IIECHHOCTH
KHM3HH BO BCEX €€ TPOSIBICHHSX, 3J0POBBS CBOCTO M JPYTUX JIFOACH; SKOJIOTUYECKOE
CO3HaHME; BOCIIUTAHHUE JTIOOBU K IPUPOJIE

* pa3BUTHE IO3HABATCIbHBIX MOTHUBOB, HANPABICHHBIX Ha IMOJYyYCHHE HOBOTO 3HAHHS O
JKUBOU MMpUpPOAC; MO3HABATCIBbHBIX KAYCCTB JIMYHOCTH, CBA3AHHBLIX C YCBOCHHCM OCHOB
HAyYHBIX 3HAHUH, OBIAJCHHEM METOJaMHU HWCCIEIOBaHUS TPUPOABI, (HOPMUPOBAHHEM
MHTEJUIEKTYaJIbHbIX YMECHU;

o OBJIAICHUE KJIHYCBBIMU KOMIICTCHTHOCTAMMU: y‘IeGHO-HOSHaBaTeHLHLIMI/I,
I/IH(i)OpMaHI/IOHHBIMI/I, HECHHOCTHO-CMBICJIOBBIMH, KOMMYHHWKAaTUBHBIMU

* (¢opMupoBaHmne y ydaluxcs I103HAaBaTeIbHOM KyJbTYypbl, OCBaUBacMOM B IIpolecce
MI03HABATEJIbHON JEATENbHOCTH, M 3CTETUYECKOM KyJIbTYphl Kak CIOCOOHOCTH K
SMOLIMOHAJIBHO-1IIEHHOCTHOMY OTHOIIEHUIO K 00bEKTaM KUBOU MPUPOJIBI.

Mecmo pazoena ouonozuu «buonocus. bakmepuu, 2puost, pacmenusn
6 yueOHOM naane
Pabouass nmporpamma pas3paboTaHa B COOTBETCTBUU C Ba3uMCHBIM y4eOHBIM IUIAHOM ISt

CTYIIeHH OCHOBHOTO 00I1ero oopa3zoBanusi. buonorus B 0OCHOBHOM IIKoje M3ydaeTcst ¢ 5 mo 9
kiaccel. OOmiee yncno y4eOHbIX yacoB 3a 5 seT oOyuenus- 280, u3z Hux 35 (14 B Hezmeno) B
Sknacce, 35 (1 uac 6 neoenw) 6 6 knacce, no 70 (2 4 B nenento) B 7,8,9 kinaccax
Kypcy Ouonmormu Ha cTyneHHM OCHOBHOTO OOIEro oOpa3oBaHMs MPEIIIECTBYET KYpC
«OKpyXaromuil MUp» Ha CTYNIEHH HAYaJIbHOTO 001Iero 00pa3oBaHMUsL.
Jeamenvrhocmublit n00X00 ycuiuBaeTcs 6J1arofapsi UCIOIb30BAaHUIO TETPAIN Ha
[IeYaTHON OCHOBE, pa3HOOOpa3HbIM Ja0OPATOPHBIM, IPAKTUUECKUM paboTaM U AKCKYPCHUSIM.
[IporpaMMoii mpeaycMOTPEHO U3yUYEHUE Ha YPOKAX HAUUOHAbHO-PECUOHAIbHO20
KOMnoOHenma — Matepuraia 0 MECTHBIX Han0os1ee TUITUYHBIX U MHTEPECHBIX B OMOJIOTHYECKOM
OTHOILIEHUH PACTEHMI, YTO MO3BOJIMT aKTUBU3MPOBATh IO3HABATEIbHYIO JEATEIILHOCTh
yYaIuXxcs, ClocoO0CTBOBATh OpraHU3alui UX CaMOCTOSITENIbHOM paboThl Ha YPOKax U BO
BHEYpPOYHOE BpeEMSI.
ITocTpoenue yueOHOro coaepxkaHus Kypca OCyLIECTBISETCS OCIEI0BATENBHO OT OOIEro K
YaCTHOMY C Y4ETOM pealu3alliu 6HYMPUNPEOMEMHbIX U MEMANPEOMENHBIX CBS3EH.
N3yueHue OHOJIOTMM Ha CTYNEHH OCHOBHOIO OOILEro oO0pa3oBaHUs TPATULMOHHO
HampaBjIeHO Ha (POPMHUPOBAHME Y yUYaIIMXCs MPEACTaBICHUM 00 OTIIMYUTETBHBIX 0COOEHHOCTSIX



00BEKTOB KMBOIM MPUPOABI, UX MHOTOOOpa3uM U 3BOJIOLMM; O YEIOBEKE KaK OMOCOIUAIbHOM
cymectBe. ns (GopMupoBaHHMS Yy YYalIUMXCSl OCHOB HAy4YHOTO MHPOBO33PEHHSI, Pa3BUTHUS
MHTEJUIEKTYaIbHBIX CHOCOOHOCTEH W IO3HABATENBHBIX HMHTEPECOB B MPOLECCE HU3YUYCHHUS
OMONOTMM OCHOBHOE BHHMMAHHE YIENSETCS 3HAKOMCTBY YYalIUXCS C METOJAaMH Hay4HOTO
MO3HAHUS KUBOW MPHUPOIBI, TOCTAHOBKE MPoOIieM, TPEOYIOMUX OT YYaIIUXCs CaMOCTOSTEIbHOM
JESTEILHOCTH 10 UX Pa3pelIeHHUIO.

CopepxxaHue Kypca HaIpaBlICHO Ha opMupoeanue yYyHUBEPCANbHBIX YyUEOHbBIX
Oeiicmeuil, 00ECIeUMBAIOUINX PAa3BUTUE I103HABATEIbHBIX M KOMMYHUKATHBHBIX KaueCTB
auyHocTH. OOydaromuecs BKIIIOYAKOTCS B NMPOEKTHYIO U HMCCIIEAO0BATENbCKYIO IESITEIbHOCTD,
OCHOBY KOTOPOW COCTaBIISIIOT TaKUE yUeOHBIC NEUCTBUS, KAK YMEHUE BUJETH MTPOOIEMBbI, CTABHUTH
BOIIPOCHI, KjilaccupUUUpPOBaTh, HaOIIOAATh, MPOBOAUTH DSKCIEPUMEHT, Je€laThb BbIBOJBI,
OOBSICHSITD, JOKa3bIBaTh, 3AILIMIIATE CBOU UIECH, JaBaTh ONpEAEICHUs MOHATHI, CTPYKTypHUPOBaTh
MaTtepuan U Jp. YyalMecs BKIIOYAIOTCS B KOMMYHHKAaTHBHYIO YYEOHYIO N€ATElIbHOCTh, IJIe
npeoOnanaT Takue e€ BHUABI, KaK yMEHHE IOJHO W TOYHO BBIPAXKaTh CBOU MBICIH,
apryMeHTUpPOBaTh CBOIO TOYKY 3peHus, padoTark B TpyIIe, MNPEACTaBIATh WU COOOIIATH
nHGOPMAIUIO B YCTHOM U MUCBMEHHOU (hopMe, BCTyNaTh B JUAJIOT U T. 1.

B 5 knacce yuvammecs y3HarOT, 4eM KUBas MPUpPOAa OTIIMYAETCS OT HEKUBOW; MOTYUYaIOT
oOIye mpeacTaBiIeHUs O CTPYKType OHONOTMYeCKOW HayKH, €€ HCTOPUM M MeToAax
UCCIJIEIOBAHUSA, LIAPCTBAX >KUBBIX OPraHU3MOB, Cpelax OOUTaHHsSI OPraHW3MOB, HPABCTBEHHBIX
HOpMax U MPUHLUIIAX OTHOLIEHUS K MpUpOJE. Yyalluecs MoJyqyaroT CBEACHUS O KIETKE, TKaHAX
U OpraHax »HUBBIX OPTaHU3MOB, YIITYOJSIOTCS MX 3HAHUS 00 YCIOBUSX KU3HU M PazHOOOpa3uu,
pacipoCTpaHEeHUH U 3HAYCHHH OakTepuil, TPHOOB M PaCTEHH, O 3HAYCHUH dTUX OPTaHH3MOB B
MPUPOAE U KU3HU YETIOBEKA.

[Tonmyyennsle OGHONOTHYECKHE 3HAHUS CIYXAaT OCHOBOM INpPHU PAacCCMOTPEHUH HKOJIOTUHU
opraHusma, MomyJsiuu, O1oIeHo3a, Ouocdepsl 1 00 OTBETCTBEHHOCTH YEJIOBEKA 3a JKU3Hb Ha
3emie.

VYyamuecs JOMKHBI YCBOUTh M IPUMEHAThH B CBOEH JEATEIBHOCTH OCHOBHBIE TTOJIOKEHUS
OMONOTHYECKON HAyKW O CTPOCHUH U JKU3HEAEATEIIbHOCTH OPTraHU3MOB, UX WHAWBUIYAIBHOM H
UCTOPUYECKOM pa3BUTHH, CTPYKType, (YHKIMOHMPOBAHHHM, MHOTOOOPa3HM SKOJIOTMYECKUX
CUCTEM, WX HW3MEHEHUHU IIOJ BIUSHUEM JEATEIbHOCTH 4YEJIOBEKa; HAayYUTbhCS NPUHUMATh
HKOJIOTUYECKH MTPABUIIBHBIE PEIICHHSI B 00IACTH MPUPOAONOIH30BAHUS.

N3ydyenune Ouonorum Mo mpeajaraeMol MNporpamMMe MpeAnojaraeT BeICHHUE
(beHonornyecknx HaONIOAEHUH, OMBITHUYECKONM M MpakTHyecko pabotrel. s TMOHUMAaHUS
YYAIUMHUCS CYITHOCTH OMOJIOTHMUYECKHX SBJICHUHM B IpOrpaMMy BBEIEHBI J1a0opaTOpHbIE PadOTHI,
OKCKYPCHH, JIEMOHCTPALMU OIBITOB, MPOBEACHUE HaOMoneHwid. Bce 3TO n1aeT BO3MOXHOCTH
HaIIpaBJICHHO BO3JEHCTBOBAaTh Ha JIMYHOCTh YYaUIEroCs: TPEHUPOBATH IaMATh, Pa3BUBATh
HaOJI01aTeNIbHOCTh, MBILIUIEHHE, 00yyaTh IPUEMaM CaMOCTOATEIbHONW Y4eOHOU AesTeIbHOCTH,
CHOCOOCTBOBATh PA3BUTHUIO JIIOOO3HATEIBLHOCTH U HHTEPECA K IPEIMETY.

2. Yueono — memamuueckuii nian.

Ne Tema KommgectBo
4acoB

1 KuzHenesaTenbHOCTh OPraHU3MOB 29

2 PasmHOM)eHUE, pOCT M pa3BUTHE OPraHU3MOB 12




(O8]

Per YISO KU3HCACATCIIbBHOCTH OPraHu3MOB 15

4 [ToBTrOopenue. Pabora Hax mpoekTaMu 9

3. CoaepsxkaHue mMporpaMmbl
buojorus. 6 kiacc
(65 yacos, 2 yaca B HeJ1eJ10)

Pazjnen 1. ’KuzHenesiTeJJbHOCTH OPraHu3MoB (294)

OOMeH BellecTB — INIaBHBIN MPU3HAK JKU3HU.

[Ipomneccr )xu3HEeneITENHHOCTH OpraHnu3MoB. OOMeH BemecTB. COCTaBHBIE KOMITOHEHTHI
oOMeHa BEIeCTB: MUTAaHUE, IBIXaHHUEe, TOCTYIUICHHE BEIIECTB B OPraHU3M, X TPAHCIIOPT H
npeoOpaszoBaHue, BbleseHue. Vcnonp30Banne 3HEpruu OpraHu3MamH.

[TouBeHHOE MUTAaHKE PACTEHUM.

[Mutanue. CriocoObl TUTaHUS OPraHU3MOB. ABTOTPO(HBIE U TeTEPOTPOPHBIC OPTAHU3MBI.
[TouBennoe nutanue pactenuii. Kopens, ero ctpoenue u pynkun. [loromenre Boas! 1
MUHEpaNbHBIX BemiecTB. JlabopaTopHblit onbIT «Ilormomnenue Bogbsl KOPHEMY.

VYnobpenus.

VYrpasieHne NOYBEHHBIM MUTAHUEM PACTCHHUH. YIOOPEHHsSI MUHEPAJIbHBIEC U OPraHUYECKHE.
Crioco0bl1, CpOKH U 1036l BHECEHUS yI0OpeHuil. Bpen, HaHOCUMBII OKpy»Karomieit cpese
WCIIOJIb30BAaHUEM 3HAYUTEILHBIX /103 yA0OpeHUi. Mepbl OXpaHbl IPUPOITHOMN CPEIbI.

dorocunres

dotocuHTe3. XI0POIIACThI, XJIOpOPUILI, UX poiib B PoTOCUHTE3E. YIIpaBiieHHE (POTOCHHTE30M
pacTeHUM: yCIOBUS, BIUAIOLINE HA UHTEHCUBHOCTh (DOTOCHHTE3A.

3navyeHue (HoToCUHTE3A.

3navyenue horocuHTe3a. Poib pacTenuii B 00pa3oBaHUM U HAKOTUICHUH OPTAHUYECKUX BEIICCTB
u kuciopoaa Ha 3emie. [Ipobrnema 3arpsi3HeHHs BO3ayXa.

[Tutanue Oaktepuii u rpudoB

[Tutanue Gakrepwuii u rpu6oB. PazHooOpasue cnoco6oB nutanus. [ pudsl canpoduTsl u
napa3utbl. CuMON03 y O6akTepuii 1 TpudoB.

['ereporpodHoe nuranue. PacturenbHOsAHbIE KUBOTHBIE. .

I'ereporpoduoe nuranue. [lutanne xuBoTHLIX. [InmeBapenue. [Tuima kak CTpOUTENBHBIN
MaTepHall U UCTOYHUK SHEPTUH IS )KUBOTHBIX. CTIOCOOBI I0OBIBAHMSI MHUIIN KUBOTHBIMH.
PacturenpHOS IHBIE KUBOTHBIE.

HJIOTOSI[[HBIG H BCCAOHBIC ) KUBOTHBIC. XI/IIJ_[HBIG pacTCHUA.



[TnoTosiiHbIC ¥ BCESTHBIE )KUBOTHBIC, 0COOCHHOCTH MTUTAHUS M JJOOBIBAHUSI MTUIIN. XHUIIHbBIC
pacTeHusl.

["a3000MeH MeXTy OpraHU3MOM U OKpY’Karoliei cpenoit J{prxanue )KMBOTHBIX.

JlbIxaHNe Kak KOMIIOHEHT 0OMEHa BEIIECTB, €T0 POJIb B )KU3HU OPraHU3MOB. 3HaYEHUE
KHCIIOpOoJa B mporiecce JbixaHus. Oprasbl IbIXaHUsS Y KUBOTHBIX. OCOOEHHOCTH ra3oo0MeHa y
AKHUBOTHBIX.

JIpIXaHue pacTeHUM.

JIbIXaHHe PacTEeHHIA, €r0 CYIIHOCTb. POlb yCThUII, YeUEeBHUECK I MEKKJIETHUKOB B ra3000MeHe y
pactenuil. [Ipyumenenne 3HaHUN O IBIXaHUM PACTEHUH IIPU UX BBIPAILMBAHUY U XPAaHECHUHU
ypoxasi. JlJaboparopHblii onbIT «BbIeNIeHre YIIIEeKHCIIO0To ra3a mpH JIbIXaHun.

[lepenBuxenue BeuiecTB B oprannsmax. [lepeBrskeHue BeleCTB y paCTCHUIA.

[TepeaBmxeHne BEMIECTB y pacTeHUH. TpaHCTIOPT BEIIECTB KaK COCTaBHAs YacTh OOMEHa
BeuiecTB. [IpoBoasimas pynkus credis. [lepensuxenne Bo/ibl, MUHEPAJIBHBIX U OPraHUYECKUX
BellecTB B pacteHuu. JlabopatopHsiii onbIT «IlepenBrxenne BeecTs Mo NOOETy pacTeHUSD.
3amacanmne OpraHn4Y€CKUX BCIICCTB B OpraHax paCTeHI/II\/II, HX HUCIIOJIB30BAHUC HA MPOUCCChI
KHU3HEAEATEIHLHOCTHU. 3alliTa PaCTeHUN OT OBPEXKACHUH.

HepeI[BI/I)KeHI/Ie BCIICCTB Y )KNUBOTHLIX.

[lepenBrkeHne BEmECTB Y )XKUBOTHBIX. KpoBb, €€ cocTaB, pyHKIIMK U 3HAYECHUE.
KpoBeHOCHas cuctema )KUBOTHBIX, OPraHbl KPOBEHOCHON CUCTEMBI: KPOBEHOCHBIE COCY/IBI U
cepaue. Pors remoduiiy 1 KpOBU B TPAHCIIOPTE BEIIECTB B OPTaHU3M KHUBOTHOTO U
OCYILECTBIICHUNU CBA3U MEXY €r0 OpraHu3MaMH.

OcBoOOX IeHHE OpraHu3Ma OT BPEIHBIX MTPOAYKTOB KU3HECSITEIbHOCTH. Bhienenue y
pacTeHui.

O0pazoBaHue KOHEYHBIX MPOyKTOB OOMEHA BEIIECTB B MPOIIECCE KUZHEACSITENTbHOCTH
Opranu3MoB. Beiienenue u3 opranuzmMa npoIyKTOB KU3HEACITeIbHOCTU. Bhiienenue y
pacTeHuii: yaaneHue NpoyKToB 0OMEeHa BEIIEeCTB U3 PACTUTEIHLHOIO OPraHu3Ma Yepe3 KOpHH,
YCTbHIIA, TUCThA. JIucTomas.

BI)II[GJ'IGHI/IG Y )KUBOTHBIX.

VYnanenue npoayKToB OOMEHA BEUIECTB U3 OPTaHU3Ma KUBOTHOTO Yepe3 KaOphl, KOXKY, JIETKHE,
moukr. OCOOEHHOCTH MPOIECCa BBIJICICHUS Y )KUBOTHBIX.

KOHTpOJ'ILHaH pa60Ta Ne 1 o Teme « H(H?»HCILGHTGHBHOCTB OpTraHnu3MOB»

Paznen 2. Pa3MHoOKeHHEe, POCT M pa3BUTHE OPraHu3MoB (124)
PasmHOXeHME OpraHu3MoOB, €TI0 3HAYCHUC. Bbecnomnoe Pa3MHOXKXCHHWH.

Pa3smHoO)keHue opraHu3MoB, €ro poib a IPEEMCTBEHHOCTH ITOKOJIEHUH. Pa3MHOXKEHNE KakK
BaKHeMIIee cBOMCTBO oprann3MoB. Crioco0b! pa3MHOXKEHUs OpraHu3MoB. becronoe
pa3sMHOXKEHHE PACTeHUU M )KUBOTHBIX. JlabopaTopHas pabora «BererarnBHOE pa3MHOKEHHE
KOMHATHBIX PaCTEHUIN»



[TonoBoe pazMHOXKEHHE.

[TonoBoe pazmuokeHue, ero ocodoeHnoctH. [lonossie kietku. OmionoTBopenue. L{BeTok — opran
MIOJIOBOTO Pa3MHOXKEHUS pacTeHUil, ero cTpoeHue U GyHkiuu. OnpUieHue. YCI0KHEHUE
MOJIOBOTO Pa3MHOXKEHUS B IPOIECCE UCTOPUUYECKOTO PA3BUTHS. 3HAYEHHE MTOJIOBOTO
Pa3MHOXEHHSI ISl IOTOMCTBA U YBOJIOLUU OPTaHUYECKOTO MHpA.

Poct u pa3ButHe — CBOMCTBA KUBBIX OpraHn3MoB. HANBUTyaIbHOE Pa3BUTHE.
Poct u pa3BuTHe — CBONMCTBA )KUBBIX OPraHU3MOB. [ [pyunHBI pocTa OpraHu3mMoB.
[IpoaomKUTENBHOCTD POCTA PACTEHUM U KUBOTHBIX. OCOOEHHOCTH pOCTa PACTEHU.
Jlabopatopnas pabota «OnpeneneHue Bo3pacta aepeBa (CTBOJA WM BETKH) TIO CITHITY .

NuauBuayanbHoe pa3BuTHe. B3aMOCBS3M MPOLIECCOB POCTa U Pa3BUTHSI OPTaHU3MOB.
ATrpoTexHHuYecKHe MPUEMBI, YCKOPSIOILIUE POCT PACTCHUH.

KontponbHas pabora Ne 2 o reme «Pa3MHOXkeHHE, POCT U pa3BUTHE OPraHU3MOB»
Paznen 3. Peryasinms :Ku3HeAesITeJIbHOCTH OPranu3mMos (154)

Cnoco0HOCTh OpTraHHu3MOB BOCIIPUHHUMATDb BO3JICHICTBUH BHEIIHEH CpCAbl U pCarupoBarb Ha
HUX

PaS,Hpa)KI/IMOCTL — CBOMCTBO KMBBIX OpPraHnu3MoOB. PeaKHI/IH paCTeHI/Iﬁ M JKNBOTHBIX Ha
HU3MCHCHU B OKPY)KaIOIJ_Ieﬁ cpeac. BI/IOpI/ITMH B JKU3HHU OPraHU3MOB.

['ymopainbHas peryisiius )Ku3HeAes I TeTbHOCTH OpraHU3MOB.

buonornyecku akTUBHBIE BEllECTBA — TOPMOHBL. [ opMOHanibHas perymnsauud. ['yMopanpHas
peryisiius. JHIOKPUHHAS CUCTeMa, €€ POJib B TYMOPAJIbHOU PETYIISIIMH OPTaHU3MOB.

HeiiporymopanbHast peryasuus ;KM3HeAeATENbHOCTH MHOTOKJIETOUHBIX KUBOTHBIX.
Oouiee npezacrasieHue o HepBHOU cucteme. Heipon. Pednekc. Heliporymopanbhas peryasius
MIPOIIECCOB JKU3HEAEATEIbHOCTH opraHu3MoB. JlaboparopHas pabora «3yuenue peakuuu
aKBapUYMHBIX PBIO HA PAa3IpaXUTEIH U GOPMUPOBAHHUE Y HUX PEPICKCOBY.
[ToBenneHne opraHu3MoB
[ToBenenue. JIBurarenbHas akTUBHOCTh y pacTeHUN. Buibl MOBEIEHUS ’KUBOTHBIX.

JIBr>KeHne OpraHu3MoB.

JIBIDKEHHE — CBOMCTBA KUBBIX OpraHu3MoOB. MHOroo0Opasue crioco00B IBUKEHUSI OPraHU3MOB.
JIBrxenue y pacteHuil. [lepenBukeHne ;KUBOTHBIX.

OpranusMm — equHOE LEIIO0E.

HGHOCTHOCTI) OopraHusma. Bzanmocssa3p KIICTOK, TKaHeﬁ, OpraHOB B MHOT'OKJICTOYHOM
OpraHu3Me.

Paznen 4. IloBropenne. Padora naa npoekramu.(84)

4. Tpebosanus K ypoeHio n0020MoOGKU YUAUUXCA.

Yuaiiuecs: 10JKHBI 3HATh:

¢ OCHOBHBIC XapaKTCPUCTUKN METOAOB HAYYHOI'O ITO3HAHUS U UX POJIb B U3YUYCHUU IPUPOILI;
* IPUHIIUITBI COBPEMEHHON KJIaCCU(PUKAINH KUBOM MPUPOJIBI;

* OCHOBHBIE XapAaKTEPUCTUKH LIAPCTB KUBON IIPUPOJIBI;

¢ KIICTOYHOC CTPOCHHUC JKUBLIX OPIraHU3MOB;



* OCHOBHBIE CBOMCTBA KUBBIX OpraHu3MOB;
* THIIBI B3aMOOTHOILICHU I OpTraHnU3MOB, O6I/ITaIOI_I_[I/IX COBMCCTHO,

* PUCIIOCOOIEHUSI OPTAaHU3MOB K OOMTAHUIO B PA3IMYHBIX CpeaxX, BOSHUKAIOIIUX MO/
NeCTBHEM SKOJIOTHYECKHUX (DaKTOPOB;

¢ [IpaBUJjia MOBCACHUA B IPHUPOIC,

¢ KaKOC BJIMAHUC OKA3bIBACT YCJIOBCK HA IIPHUPOIY.

Yyamuecs J0IXKHbBI YMETh:

* paboTaTh C pa3IMYHBIMU TUIIAMH CIIPABOYHBIX W3IAaHUI, CO3/1aBaTh KOJUICKIHH, TOTOBUTh
COOOIIECHUS U MPE3CHTAIUH;

¢ IIPOBOAUTDH Ha6J'II-O,I[eHI/I${ U OIIUCAaHUS ITPUPOAHBIX O6’beKTOB;

¢ COCTaBJIATH IIJIaH HpOCTeﬁHIeFO HUCCICOOBaHUAA,

5. Kpumepuu ouenueanusn

Ouenka ycmnoz20 _omeema yuaumuxcsa
Ormerka "'S" craBuTCs B citydae:
1. 3HaHMs, TOHUMaHUSA, TITyOMHBI YCBOCHHUS 00yUYaIOIMMCS BCETO0 00bEMa MPOrPpaMMHOTO
Marepuaia.
2. YMeHus BBIIEIATH [VIaBHBIE MTOJIOKEHMS B U3YYEHHOM Marepuale, Ha OCHOBaHUHU (aKTOB U
IpUMEpPOB 00001aTh, 1€1aTh BHIBOJbI, YCTAHABIMBATH MEXKIPEAMETHBIE U BHYTPUIIPEIMETHbIE
CBSI31, TBOPUECKH NIPUMEHSIET MTOJyUYEHHbIE 3HaHUS B HE3HAKOMOM CUTYalIUH.
3. OtcyTcTBHE OUIMOOK U HETOYETOB MPH BOCIPOU3BEICHUH N3yUYEHHOTO Marepuaa, npu
YCTHBIX OTBETAaX YCTPAHEHHE OTJEIIbHBIX HETOYHOCTEHN C MOMOUIBIO JOMOJHUTEIBHBIX BOIIPOCOB
yUuuTens, coOONI0EHUE KyIbTyphbl YCTHON PEYH.
Otmertka "4":
1. 3HaHMe Bcero M3y4yeHHOro NPOrpaMMHOIO MarepHuala.
2. YMeHU# BBIICTSATH IJIaBHBIE TTOJIOKEHUS B H3YYEHHOM Marepuale, Ha OCHOBaHUU (aKTOB U
IPUMEPOB 00001aTh, A€71aTh BBIBObI, YCTAHABINBATH BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSTh
MOJTyYEHHbIE 3HAHUS Ha MPAKTHUKE.
3. He3nauurtenbHble (HerpyOble) OMMOKN U HETOYETHI TPU BOCTIPOU3BEACHUN U3YUEHHOTO
Marepuaia, COOOEHIEe OCHOBHBIX MPABHII KYJIBTYPBI YCTHOM PEUH.
Otmetka "3" (ypoBeHb NPEICTABICHUN, COUETAIOIIUXCS C AIEMEHTaMU HAYy4YHbIX MOHATHH):
1. 3HaHMe U yCBOEHUE MaTepuaja Ha ypOBHE MUHUMAJIbHBIX TPEOOBaHUN TPOrPaMMBl,
3aTpy/AHEHHE [IPU CaMOCTOSATEIbHOM BOCIIPOU3BEACHNH, HEOOXOIUMOCTh HE3HAYUTEIbHOM
MTOMOIIM MPENOAABATENS.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BEICHNUS, 3aTPYJHEHNUS IPU OTBETaX Ha
BUIOM3MEHEHHBIE BOITPOCHI.
3. Hanuuue rpy0oii omuOKH, HECKOJIBKUX HErpyObIX IPU BOCIIPOU3BEICHUN U3YYEHHOTO
MaTepuaa, He3HauUNTEeIbHOE HECOOIIOEHNE OCHOBHBIX MTPaBMJI KyJbTYPbl YCTHOM peuu.
Ormerka "2":
1. 3HaHMe U yCBOEHHE MaTepraja Ha ypOBHE HUKE MUHUMAJIbHBIX TPEOOBaHUN POrPaMMBl,




OT/IeJIbHbIE MTPEJCTAaBICHNUS 00 U3YYEeHHOM Marepuaie.

2. OrcyTcTBHE yMEHUN padOTaTh HAa YPOBHE BOCIPOU3BECHMSI, 3aTPYIHEHHS IPU OTBETaX Ha
CTaHJapTHBIE BOIIPOCHI.

3. Hannuue HeCKONBbKUX IpyOBIX OIMOOK, OOJIBIIOrO YKCia HErpyObIX PH BOCIIPOU3BEICHUN
M3y4YEHHOTO MaTepuasa, 3HaYuTeIbHOE HECOOIIOICHNE OCHOBHBIX PABUII KYJIBTYphl yCTHOU
peun.

Ouenka 6bInoIHeHUA NPAKMUYECKUX (1a00pamopHblx) padom
Otmertka "S" craBUTCS, €CIIM YUYEHUK:
1. IIpaBWJIBHO ONPEAETIII LEb OIBITA.
2. Beinonxuit paboTy B MOJIHOM 00beMe ¢ COOJI0IEHUEM HE00X0IMMOMN TOCIe10BaTeIbHOCTH
MIPOBEJICHHSI OITBITOB ¥l M3MEPEHUIA.
3. CaMOCTOATENBHO U PAIMOHATIFHO BBHIOpA U MOJATOTOBMII JIsl ONIBITa HEOOXOAMMOE
000pyI0BaHHUE, BCE OIBITHI IPOBEII B YCIOBUAX U PEKUMaX, 00CCIICINBAIONINX TTOTyUYeHHE
PE3yABTATOB U BBHIBOJIOB C HAUOObINIEH TOYHOCTBIO.
4. HayyHo rpaMOTHO, JJOTHYHO OIUCal HaOMoAeHNs U c(hOopMyIHpOBall BEIBOBI U3 ONbITa. B
MIPEJICTABICHHOM OTUYEeTE MPABUIBLHO U aKKyPaTHO BHITIOJIHIII BCE 3alIUCH, TAOIHUIIbI, PUCYHKH,
rpadyK¥, BEIYUCICHHS U CCIIAT BBIBOJIBI.
5. [IposiBisieT opraHN3alMOHHO-TPYAOBbIE YMEHHUS (MTOACPKUBACT YHCTOTY pabodyero Mecra u
MOPSI/IOK Ha CTOJIE, SKOHOMHO HCIIOJIB3YET PACXOIHBIC MATEPUAIIBI).
6. DKCIIEPUMEHT OCYIIECTBIISET MO IJIaHy C YYETOM TeXHHKH 0€30MacHOCTH U MPaBUi pabOTHI C
MaTepuaiaMi U 000PyI0BaHUEM.
Otmertka 4" craBUTCS, €CIIM YUYECHUK:
1. OnBIT IPOBOIWII B YCIOBUSX, HE 00€CIIEUMBAIOIINX JOCTATOYHON TOYHOCTH H3MEPECHUH.
2. Wnu ObL10 TOMYIIEHO ABA-TPU HEJ0YETA.
3. Wnu ue 6onee ogHOM HErpyOOH OMMOKHN M OHOTO HEJO0YETa.
4. inu 3KCTIEpUMEHT MPOBEIEH HE MOTHOCTBIO.
5. Vnu B onvicaHnuy HAOIIONEHUH U3 OTIBITA JOMYCTHII HETOYHOCTH, BEIBOBI CJIEJIall HEMOTHEIE.
Otmertka "3" craBUTCS, €CIIM YUYEHUK:
1. IlpaBuIbHO ONPEAETIII IIeTTh ONBITA; paOOTy BBHITIOIHSACT MPABHILHO HE MEHEE YeM
HATOJIOBHHY, OTHAKO 00BEM BBITIOIIHEHHOM YacTH TAKOB, YTO MO3BOJISET MOMYYUTh IPABHIBHBIC
PE3yIBTAThI U BBIBOBI IO OCHOBHBIM, IIPUHITUITHAIEHO BaXKHBIM 3a/1a4aM paOoTEhI.
2. Nnu monbop obopynoBaHusi, 00bEKTOB, MATEPUAJIOB, a TAaKXKe paObOTHI IO HaYaTy OIMbITa
MIPOBEJI C TIOMOIIBIO YUUTEIS; HITH B XOJI€ TIPOBEIICHHUS OITBITa U M3MEPEHUI OBLTH IOy IIEHBI
OLIMOKY B ONMMCAHUU HAOMIONEHUH, (HOPMYTUPOBAHUH BHIBOJIOB.
3. OTBIT IPOBOIHIICS B HEPAIMOHAIBHBIX YCIOBHUSX, YTO MPHUBEJIO K OIYYCHHUIO PE3yIbTATOB C
0ol OrPEIIHOCTBIO; MIIM B OTUETE OBLIM JOIYIIEHBI B 0OIIEH CI0KHOCTH He Oonee AByX
omuOOK (B 3aMUCSIX €AUHUI], H3MEPEHUIX, B BRIUUCICHUSX, rpaduKax, Tabaumax, cxemax, u T.11.)
HE MPUHIUIHAIBHOTO JUIsl TaHHOM paboThI XapakTepa, HO MOBIUSABIINX Ha pPE3yabTar
BBITIOJTHCHHSI.
4. lomyckaet rpy0Oyro ommOKy B X07I€ SKCIIEpHUMEHTa (B 00bSICHEHUH, B 0(hopMIIeHIH paboThl, B
COOJIFOZICHUHU TTPaBWJI TEXHUKU O€30MaCHOCTH NP padoTe ¢ MaTepuaiaMu U 000pya0BaHUEM),
KOTOpasi UCTIPABIISETCS 10 TPEOOBAHUIO YUUTEISL.
Otmertka "2'" cTaBUTCS, €CIIM YUYECHUK:
1. He onpenenui caMOCTOSITENIBHO IEITb OMBITA; BHIMOIHWI paObOTy HE MOJHOCTHIO, HE
MOATOTOBMIJI HY)KHOE 000PYI0BaHUE U 00BEM BBHITIOJTHEHHOW YaCTH PabOThI HE IMTO3BOJISET
C/IeNaTh MPaBUIbHBIX BHIBOJIOB.
2. i oneITHI, M3MEpPEHUS, BRIYUCIICHUS, HAOIFOICHHSI POU3BOIMIINCH HETIPABHIIBLHO.
3. Wnu B xoze paboTHI M B OTUETE OOHAPYKUIUCH B COBOKYITHOCTH BCE€ HEJOCTATKU, OTMEUEHHBIC
B TpeOOBaHUX K oleHKe "3".
4. lomyckaet e (u Oomnee) rpyObie OMMUOKY B XOJI€ IKCIIEPUMEHTA, B O0BSICHEHHH, B




O(bOpMJ'IeHI/II/I pa6OTLI, B CO6J'IIO,[[CHI/II/I IpaBUJI TCXHUKU 0€30IMacHOCTH npu pa60Te C BCIICCTBaAaMH
n O60pyI[0BaHI/ICM, KOTOPBIC HE MOXKECT UCITPABUTH JAXKE€ 110 Tp660BaHI/HO YUUTCIIA.

OuneHka caMoCTOATELHBIX NUCbMEHHBIX 1 KOHTPOJIbHBIX PadoT.
Otmerka "S" craBUTCS, €CIIM YUYEHUK:
1. Bemonami paboty 0e3 ommdoK 1 HEJIOUETOB.
2. HomycTui He 6oJiee OHOTO HeJloveTa.
OtmMmertka 4" cTaBUTCS, €CJIM YUEHUK BBIIOIHWI pa0OTy MOJIHOCTBIO, HO JOITYCTUJI B HEM:
1. He 6onee oqHoii HEerpy0oii OMMUOKK U OAHOTO HEJ0YETA.
2. Vlnu He Gomnee AByX HEIOYETOB.
Otmetka "3" cTaBuUTCS, €CIIM YUSHUK NPABUIBHO BBHIIIOIHWI HE MeHee 2/3 paboThl niu
JOTTY CTHIL:
1. He 6onee aByx rpyObIX OMIHOOK.
2. Vlnu ve 6omee oHOM rpy0oii U OHON HErpyOOo# OMMOKHA U OTHOTO HEIOYETA.
3. Wnu He 6oee IBYX-TpeX HErpyObIX OMINOOK.
4. N onHo#t Herpy0Oo# OIMOKH U TPEX HEIOUYETOB.
5. Vnu npu OTCyTCTBUU OUIMOOK, HO IIPU HAJIMYUU YETHIPEX-TIATH HEAOUETOB.
OtmMmertka "2'" cTaBUTCS, €CIIH YUECHUK:
1. TomycTui yuciio omuO0K U HEA0UETOB NPEBOCXOAAIIEEe HOPMY, IIPU KOTOPOH MOXKET OBITh
BBICTaBJIEHA OlleHKa "3".
2. Vinu ecnv IpaBUIIbHO BBITIOJHUI MEHEE MOJIOBUHBI PAOOTHI.

7. Yueono-memoouueckuit komnnexc

1.ITaceunuk B. B. buonorus. «JIuaus xxu3am» 5-6 kinace. Yueonuk / M.: [IpocBemenue,

2013 .

2. Ilaceunuk B. B. buonorus. 5-6 knacc. Meronnueckoe nocodue / M. «IIpocsemienuney

2012r
3. Tlaceunuk B. B. buonorus. «Jluaus xxu3Hm» 5-6 kinacc. Paboune terpanu / M.:

[Ipocsemenue, 2013 r.



KasiennapHo-temarndeckoe nJiaHUpPoOBaHue Kypca ouosioruu «buosiorus» 6 kiaacc. (64 4)

No Hara Hara Conepxxanue Tun [enu ypoka [Inanupyemeblie ipeAMETHbBIE
n/m IO MJIaHY baxt y4eOHOTo Marepuaja | ypoka pe3yabTaThl OCBOCHUS NAYI!
(Tema ypoka) Marepuaa
Pasnen 1. ZKu3HenessTeJJbHOCTHL OPraHU3MOB
1. 1.09 [ToBTrOpeHue. IT IToBTOpUTH 3HAHUSA 3HaTb-0MOJIOTHUSI-HAYKA O XapakTepu3oBaTh
buonorus- Hayka o yYaIuxcs o YKUBOU IIpUpoJie npeaMeT OUOJIOTHH;
KUBBIX OpraHU3MaX. npeaMeTe Ouosorus, paboTarhb ¢ pasHbIMU
OCHOBHBIX pazjienax HMCTOYHUKAMH
npeaMeTa nHpopmaruy;
aHAIM3UPOBATH
MOJTyYEHHYIO
nHOPMALIUIO
2. 4.09 OOmeH BemecTB — NHM AKTyanu3upoBaThb VYvyaiuecs 3HaKOMSTCA € XapaxkTepu3oBaTh

IVIaBHBIN IIPU3HAK
KU3HU

3HAHUS YYaIIUXCS
00 OTIIMYHUSAX KUBBIX
TeNn (OpraHu3MOoB) OT
TE€J HE)KUBOU
HPUPOJIBI;
copmupoBars
IIpeJCTaBIeHUs 00
0OMEHE BEIIeCTB KaK
Han0oJee BaXKHOM
NPU3HAKE JKU3HHU;
PacKpBITh
COCTaBHbBIC
Ipoueccel 0OMeHa
BEIICCTB: TUTAHUE,

0OMEHOM BEILECTB KaK
OCHOBHBIM TPHU3HAKOM
YKHUBBIX OPIaHU3MOB; y4aTCsI
BBIICIIATH CYIICCTBCHHBIC
NIPU3HAKA OOMEHA BEIECTB
y JKUBBIX OpPraHU3MOB;
000CHOBBIBATH 3HAUECHUE
SHEPTHUH IS JKUBBIX
OpraHU3MOB.

OCHOBHBIE TIPU3HAKU
oOMeHa BEIlIECTB;
paboTtarh ¢ pa3HbIMH
MCTOYHUKAMHU
uHpOpMaIuH;
IPOBOJIUTH
HCCIIE/IOBATEIbCKY IO
pabory;
aHATM3UPOBATh
MOTYYEHHYTO
UHPOPMALHIO.




JIBIXaHHE,

MOCTYIUICHUE
BEIIIECTB B
OpraHu3M, UX
TPAHCIIOPT,
BBIJICTICHHUE.

3-4 8.09 [TouBeHHOE NUTaHUE [TponomxuTh 3HakoMsTCS co criocodamu | PaGoTarh ¢ TekCTOM 1

11.09 pacTeHui. dbopmupoBanue MUTAHUSI OPTAHU3MOB; WJUTIOCTpaIUsIMU

MOHATHUSL 00 0OMEHE | ydarcs BBIACISTH y4eOHHKaA;
BEIIECTB, O MUTAHUU | CYIIECTBEHHBIC IPU3HAKHI XapaKTepHU30BaTh
OpraHU3MOB KakK TMOYBEHHOTO MMUTAHUS aBTOTPO(DHEIC U
OJIHOM M3 pacTeHuii; 0OBSICHATH pONb | TeTepoTpodHbIE
COCTABJISIONIHNX MUTaHUS B MPOIECCax OpTaHHU3MBI; BEISBIISITH
MpoIeccOB OOMEHa 0o0OMcHA BEIECTB. 0COOCHHOCTHU
BEILECTB, 00 MOYBEHHOI'0 ITUTAHUS
0COOCHHOCTSX pacTeHuii; pa3nuyarb
MTOYBEHHOTO aBTOTPOGHBIE U
MUTaHUS PACTCHHIA; rerepoTpodHbIe
aKTyaJIM3uPOBATH OpTaHHU3MBI;
3HAHUS O TTOYBE KaK aHAJIM3UPOBAThH
cpene oouTaHus MOJTyYEHHYO
pacTeHui, 0 cocTaBe uH(pOpMAITHIO.
U CTPYKTYPE ITOYBEI.

5 15.09 JKCKypcust Ocennue sBieHus B | Pa3zaunyars, HaOMOOaTh U HaOmronenue, ananms,

OcenHue siBJIeHUS
B 'KU3HHM PaCTeHU

JKU3HU PACTEHUN.
IToBTOpUTH
CTPOEHHUE PAaCTCHHS,
pOJIb KOPHS B
ITIOYBEHHOM ITUTAaHUU

OIMCHIBATh OCCHHUE
SIBJICHUS B )KM3HU PACTCHUH.
OdopMasTh pe3yaprarsl
HaOTIOIeHUH.
AHanmm3upoBaTh U
OLIEHUBATh MH(OPMAILIHIO,
MEPEBOJUTH U3 OJTHOM
(dbopMBI Of1aUH B IPYTYIO.
OcymecTBIAThH

OIMCaHMUE,
o0cyxaeHue
Ha0JIF0IaeMOoro




COTPYHUYECTBO APYT C
JPYyTOM.
AprymMeHTHPOBAaHHO
OTCTauBaTh CBOIO TOUKY
3pEHHUS.

6-7 18.09 VYnoGpenus IIponomxuts VYyamuecs GopMHUPYIOT XapakTepu3oBarb
22.09 dbopmupoBaHue 3HaHUA 00 yNpaBiIeHUU OCHOBHBIE TPYIIIbI
3HAHWH 0 MOYBEHHBIM MUTAHUEM yA0OpEHUI; BBISBIATD
MIOYBEHHOM IIUTAaHUM | PACTEHUH; y4yarcs OCHOBHBIE NPU3HAKU
pacteHuii, 0o OIIpeaeIIATh HEOOXOAUMOCTD | OTIIMYMS
OpraHUYECKHUX U BHECEHUS yI0OpEHNUI; MUHEPATBHBIX
MUHEpaJIbHBIX 3HAKOMSTCS CO clloco0aMu, | ynoOpeHuit ot
YAOOpEHMSIX; CpPOKaMHU U J103aMHU OpPraHUYECKHUX;
pacuMpuTh BHECEHUs yI0O0peHHii; 3HaTh | paboTaTh ¢ TEKCTOM
IIPEICTaBICHUS U OLIEHUBATbh BpE, y4ueOHUKa;
yUaIIMuXcs O CPOKaX | HAHOCHMBIN OKpYXarolell | OnpeAessaTh LeeBble
U crioco0ax CpeZe UCIOJIb30BaHUEM U CMBICJIOBBIE
BHECEHMUS 3HAUUTEIBHBIX /103 YCTaHOBKH B CBUX
yaoOpeHuii, Mmepax yI0OpEeHUH. NEUCTBUSIX U
3aIIUTHI MOCTYTKAX 110
OKpPYXKarOILIEen Cpeibl OTHOULIEHUIO K
OT 3arpsi3HEHUS OKpyXaroluen cpere;
U30BITKOM aHaJIN3UPOBATh
yAOOpEHUH. MOJTY4YEHHYIO
1H(}OpMaIHIO.
8-9 25.09 dorocuHTe3 ITo3HakoMUTH 3HaTh KaKUM CII0COOOM XapakTepu3oBarb
29.09 YYaLIUXCS C MOJTy4YalOT PacTEeHUS POJIb XJIOPOILJIACTOB U
BO3YLIHBIM BEIIeCTBA, HEOOXOAUMBIE xJopodusia B

IIUTaHUEM PACTEHUM;
PACKpBITh OHSATHE
«poTocunTe’»;
BBISIBUTH
pUCIIOCOOIEHHOCTh

JUISL IMTaHUs, U3 BO3AYyXa;
YCIIOBUS IPOTEKAHUS
(dborocuHTE3a, pOJIbh
XJIOPOILJIACTOB U
xJiopoduiia B 00pa3oBaHUN

o0pa3zoBaHUH
OpPraHMYECKUX
BEIIECTB; IPOBOIUTH
OMOIOTHYECKHUE
AKCIICPUMEHTHI 110




pacTeHHil K
UCTIOJIb30BaHHIO
CBETa B IpoIiecce
dboTocuHTE3A.

OpraHn4CCKUX BCIICCTB.

M3YUYEHHIO MPOIECCOB
KHU3HEAEITEIbHOCTH B
KJIETKAaX PACTCHM,
(hUKCHpOBATh,
aQHATM3UPOBATH U
OOBSICHSTD
pE3yIABTATHI OTIBITOB;
00Cy>KIaTh BOMPOCHI
00 yCIIO)KHEHHH B
CTpPOEHUU
MTOKPBITOCEMEHHBIX
pacTteHuit mo
CPaBHEHHIO C

rOJIOCEMEHHBIMHU.
10-11. | 2.10 3Ha4yeHue PackpeiTh 3HaueHne | 3HAThH: 3HAUECHUE XapakTepu3oBarb
6.10 ¢dorocuHTe3A. ¢doTocuHTE3a B ¢doTocuHTE3a B IPUPOJE U 3HaueHHe
MIPUPOJIE U KU3ZHU KM3HH YEJIOBEKa; OCHOBHBIE | (pOoTOCHHTE3a B
YeJI0BEKa; OOpaTUTh | MPOOIEMBbI 3arps3HEHUS MIPUPOAE U KU3HU
BHHUMAaHUE y4allluxcs | BO3AYLIHON CpEebl. YeJI0BEKa; MPOBOJUTD
Ha npolnemy Ouonoruyeckue
3arps3HEHUS SKCIEPUMEHTHI 110
BO3/1yILIHON CpeJibl. U3YUYEHHIO MTPOLIECCOB
KHU3HEAEATEIbHOCTU B
KJIETKax pacTeHUIi;
aHAJIN3UPOBATh
MOJTY4YEHHYIO
nH(}OpMaIHIO.

12. 9.10 [Tutanue Oakrepuil. ITo3HakoMUTH 3HaTh; 0COOEHHOCTH XapakTepu3oBarb
YYaLIUXCS C MUTaHUs TpUOOB; 0COOEHHOCTH
0COOEHHOCTSAMHU 0COOEHHOCTH NMUTAHUSA NUTaHUs TPHOOB,

13. 13.10 [Tutanue rpubos nuTaHus OakTepuil u | GakTepuil; 4epThl OTIIMYMS B | OakTepuil; paboTaThb ¢

rpuboB.

MUTaHUU TPUOOB U
OaxTepuil.

TCKCTOM y‘le6HI/IKa n
IIPOBOJUTE €TI0




aHaJu3.

14. 16.10 I'ereporpodnoe ITo3HakOMUTH 3HaTh: 0COOEHHOCTH XapakTepu3oBarb
MTUTaHUE. YUaLIUXCS C reTepoTpo(HOro NUTaHus; | OCOOEHHOCTH
0COOCHHOCTSAMU CrocoObl JOOBIBaHUS MUIIK; | TETEPOTPOGHOTO
reTepoTpoHOTO MIPU3HAKU T€TEPOTPOGHOrO | MUTAHUS, CIIOCOOBI
15. 20.10 PacturensHosqHBIE IMUTaHUS, OATAHUS. OOBIBaHUSA ITAIIHA
KUBOTHEIE. NUIEBapEHUEM Y PacTUTENLHOS THBIMH
KUBOTHBIX, KUBOTHBIMH;
PacTUTENLHOSTHBIM BBIJICIISATh
U )KUBOTHBIMU; CYILIECTBEHHbIE
HAyYUTh YYaIIAXCS MIPU3HAKA TUTAHUS
BBIJICNIATh AKHUBOTHBIX; YMETh
CYILLIECTBEHHbBIE pa3nuyarh )KUBOTHBIX
HpU3HAKU 1o crocobam
rereporpodHOro MTUTAHUS;
HUTAHUS. aHAJIM3UPOBATh
MOJTyYEHHYIO
nH(pOpMAaIHIO.
16. 23.10 [Inorosaubie 1 [To3HakOMUTH 3HaTh: 0COOEHHOCTHU XapaxkTepu3oBaTh
BCESIHbIC YUaIIUXCs C MUTAHUS TUIOTOSTHBIX U 0COOEHHOCTH
KUBOTHBIE. 0COOCHHOCTSIMHU BCESITHBIX )KHBOTHBIX, MUTAHUS TUTOTOSITHBIX
NUTAHUA XMIHBIX PACTCHUH; U BCESTHBIX
IUIOTOSAHBIX U CYIIECTBEHHBIE TIPU3HAKU KUBOTHBIX, XUIITHBIX
17. 6.11 XUIIHbIE PACTECHHUS. BCESIIHBIX MUTAHUS )KUBOTHBIX. pacTeHuii; BbIIEIATh

JKUBOTHBIX, XHIIHBIX
pacTeHHii; HAyYUTh
yUaIIuXxcs
pasinyarb
JKMUBOTHBIX I10
criocobam
nOoOBIBaHUS UL,
dbopmupoBathb y
YUaIIUXCs HHTEPEC K

CYIIICCTBCHHBIC
MPU3HAKU TUTAHUS
JKHUBOTHBIX YMeTI)
pa3ianyaTh )KUBOTHBIX
10 crnocobam
IOOBIBaHUS ITHUIIIH;
aHAJIM3UPOBATH
MONyYEHHYIO
nH(}OpMaIHIO.




W3YUYEHHUIO KUBOU

HPUPOJIBI.
18. 10.11 ["azo00men mMexy Cdopmuporars 3HaTh; 0COOEHHOCTH XapakTepu3oBarh
OpPraHu3MOM U 3HAHMS O JIBIXaHUU JIbIXaHUS! Y )KUBOTHBIX; 0COOEHHOCTH
OKpYy’Karolei KaK KOMIIOHEHTE CYLIECTBEHHbIE IPU3HAKI npouecca JAbIXaHus
cpenoil. oOMEHa BeIeCTB, O | JbIXaHUs; pojib KMCIOPO/Aa B | KAK KOMIIOHEHTa
pOJIU KUCIIOPO/A B MpoLecce AbIXaHuUs. oOMeHa BEIECTB;
3TOM IIpOLECCE, O OTIpENIeIIATh 3HAYCHNE
19. 13.11 Jpixanue CYIIHOCTH JbIXaHUS JBIXaHUS B )KU3HU
KHUBOTHBIX. — OKHCJICHUHU OpraHu3sMa;
OpraHMYEeCKHUX OOBSICHSTH POJIb KOXKH,
BEILIECTB C xabp, TpaxeH, TErkux
0CBOOOXKJIEHHEM B [IPOLIECCE JbIXAHUS;
SHEpruu; 0o HaXOAUTh
OCOOCHHOCTSAX WH(OPMAITHIO O
JIbIXaHUS Y nporeccax
JKUBOTHBIX. KHU3HEAEATEIbHOCTU
KHUBOTHBIX B
y4eOHUKE;
aHAJIM3UPOBATh
1H(}OpMaIHIO.
20. 17.11 JIpIXaHue pacTeHUM. IIponomxuth 3HaTh: 0COOEHHOCTH XapakTepu3oBarb
dbopmupoBaHue JIbIXaHWS PACTEHUI; POJIb 0COOEHHOCTH

3HAaHMUH O AbIXaHUU
OpPraHu3MOB KakK
COCTaBHOU yacTu
oOMeHa BEIIECTB; O
JBIXaHUH PACTCHUU
U €T0 CYIIHOCTH; O
POJIH YCTHHUII,
YCUYCBUYCK U
MEXKJIETHUKOB B
razo00MeHe y

yCThHll, 4CYCBHUYCK,
MCKKJICTHUKOB B ITPOLECCC
JAbIXaHHW.

JbIXaHUsl y PaCTCHU;
OTIpe/IETATh 3HAUCHHE
JbIXaHUS B )KU3HU
pacTeHuit; OOBACHATD
POJb yCThUL],
YeyeBUYEK U
MEXKJIETHUKOB B
razoo0OMeHe y
pacTeHui;
aHAJIM3UPOBATh U




pacTeHui. OOBSICHSITH
PEe3yNbTaThl OMbBITOB;
aHaJIN3MPOBATh
MOJTY4YEHHYIO
nHOPMAITHIO.
21. 20.11 IIepensuxenue K IIponomxuts 3HaTh: KaK IPOUCXOIUT XapakTepu3oBarb
BELIECTB B dbopmupoBaHue NepeIBUKEHNE NepeIBUKEHNE
OpraHu3Max. 3HAHWH 0 MUHEpaJIbHBIX U MUHEpaJIbHBIX U
TpaHCropTe OpPraHMYECKUX BEILECTB B OpPraHUYECKUX
[lepensmxenue BEILIECTB B pacTeHUsIX; 3HAYEHUE 3TUX | BEILLECTB B PACTEHMSIX;
22. 24.11 BEIIECTB Y OpraHu3Max Kak MPOLECCOB JJIsSI PACTCHUH. ONPENEIIATh 3HAYEHUE
pacTeHHH. COCTaBHOM YacT 9THUX MPOLECCOB ISt
oOMeHa BEeIlEeCTB, pacTeHuii; paborars ¢
KakK TEKCTOM y4eOHUKa;
001110100 NIECKO HaXOIUTh
M Ipolecce, HEOOXOIUMYIO
IIPUCYILEM BCEM nH(pOpPMALUIO U
OpraHu3Mam. aHAJIM3UPOBATH €€.
23. 27.11 JlabopaTtopHas JIP [TponomxuTh 3HaTh: KaKk IPOUCXOJIUT XapaxkTepu3oBaTh
padora Ne 1 dbopmupoBanue [epEIBUKECHUE MepEIBUKECHUE
«IlepenBuskenue 3HAHWUM O MHHEPAIbHBIX U MUHEPAIbHBIX U
BelIeCTB 110 noodery TpaHCIopTe OpPraHUYECKUX BEILECTB B OpPraHUYECKUX
pacTeHus» BEUIECTB B PacTeHUSX; 3HAUEHUE 3TUX | BEUIECTB B PACTCHUSIX;

OpraHu3max Kak
COCTaBHOM 4acT
00McHA BEILECTB,
KaK
00111e0MOJIOTHUECKO
M TIpoIiecce,
HPUCYIIIEM BCEM
OpraHu3Mam;
PaCKpBITh 3HAYCHUE
MIPOBOISIICH

IIPOLIECCOB JIs1 PACTCHUM.

OIIpEeeIIATh 3HAYCHUE
9THUX NPOLECCOB IS
pacTeHwii; paborars ¢
TEKCTOM yUeOHHKa,
HaXOAWUTh
HE00XOUMYO
UHPOPMALIUIO U
aHAJIM3UPOBATh




bynkImn cTeds.

24. 1.12 Ilepensuxenue ITo3HakomuT 3HaTh: 0COOEHHOCTH XapakTepu3oBarb
BELIECTB Y YUaLIUXCS C npouecca NepeaBUKEeHUs 0COOEHHOCTHU
KHUBOTHBIX. 0COOEHHOCTAMU BEIIECTB Y )KMBOTHBIX; POJIb | IpoLecca

nporiecca reMOJTUM(BI ¥ KPOBH B MepEIBUKEHUS
nepeBUKEHUS TPAHCHOPTE BEILECTB B BEIIECTB Y KHBOTHBIX;
BELIECTB Y OpraHHU3Me KUBOTHOTO. OTIpENIETATh 3HAUCHHUE
KUBOTHBIX; HAyUUT NepeABHKEHUS
yYaIXcs BELIECTB B )KU3HU
OTIpeeNIATh KHUBOTHBIX;
3HAYECHUE OOBSICHSTH POJIb
nepeBUKEHUS reMouMQsl 1 KPOBH
BEIIECTB B JKU3HU B TpaHCIOpTE
KUBOTHBIX. BEIIECTB B OPraHU3Me
KUBOTHOTO U
OCYILECTBICHUH
CBSI3U MEXJ1y €T0
OpraHamu;
aHAJIN3UPOBATh
MOJTY4YEHHYIO
1H(}OpMaIHIO.

25. 4.12 JlaboparopHas IIponomxuth 3HAaTh: KaK IPOUCXOIUT XapakTepu3oBarb
padora Ne 2 dbopMupoBaHue JIB>KEHUE JOKIEBOTO JIB>KEHUE JOKIEBOTO
«/IBm:KkeHne 3HAaHUU O JBMKEHUU | 4EpBS; 3HAYCHUE 4epBs; ONPENEIIATh
A0K1€BOr0 YepBsD) PacKpbITh 3HAUYEHUE | JBUIKECHUSAIS )KUBOTHBIX 3HAYE€HUE ITUX

JBUKECHUS VIS IIPOLIECCOB IS

OpraHu3Ma. KUBOTHBIX; pabOTaTh
C TEKCTOM Y4eOHHKa;
HaXOJIUTh
HE00XOUMYIO
nH(pOpPMaLUIO U
aHAJIN3UPOBATh

26. 8.12 OcBoOoxIeHNEe Pacmmputs 3HaHusA | 3HaTh: KaK NPOUCXOANT XapakTepu3oBaTh




OpraHu3ma ot
BPE/IHBIX MPOAYKTOB
KHU3HEAEATEIbHOCTH

y4amuxcs 0o
oOMEHe BEIIeCTB Ha
OCHOBE
dhopMHpOBaHUS
TIOHSTHS O
BBIJICIICHUH KaK €ro
COCTaBHOI 4YacTu;

mponecC BoIACICHUA Y
pacTeHU; YTO TaKoe
JIMCTOMAL; 3HAYCHUE
BBIJICJICHUS B )KU3HU
pacTeHuil.

MIPOIIECC BBIICTICHUS
KaK COCTaBHYIO 4acTh
00OMeHa BEILECTB;
OTIpEIENATh 3HAYCHHE
BBIACJIICHUS B ) KU3HU
OpraHU3MOB, B TOM
YUCJIE PACTEHUM;

MIO3HAKOMUTh OOBSACHATH POJIb
yyYauuxces ¢ KOpHEW, yCThULL,
27. 11.12 0COOEHHOCTIMU JIUCTHEB B YIAJICHUHU
Boigenenue y nporecca MIPOYKTOB OOMEHa
PacTEHHH. BBIJICTICHUS Y BELIECTB U3
pacTeHui, PaCTUTEIIEHOTO
JUCTONAIOM. opranusma; paborarb
C pa3IU4YHbIMHU
HCTOYHUKAMH
nHpOpPMaIUH.
28. 15.12 Boigenenue y ITo3HakOMUTH 3HaTh: 0COOEHHOCTH XapakTepu3oBarb
KUBOTHBIX. YHaLIUXCS C yIaJIeHUs! IPOYKTOB 0COOEHHOCTHU
0COOEHHOCTAMU oOMeHa BeIleCTB U3 yAAJIEHUS IPOYKTOB
nporecca OpraHu3Ma KUBOTHOTO. oOMeHa BEIECTB U3

BBIJICTICHUS Y
JKUBOTHBIX; HAYYUTh
yYaumxcs
ONPEIEIATh
3HAYCHUE
BBIJICJICHUS B KU3HU
JKUBOTHBIX.

OpraHmusma
YKUBOTHOTO;
OTIpE/IeTISATh 3HAUCHHE
BBIJICTICHHS B )KM3HU
JKUBOTHBIX
OOBSICHSTH POJIb
xabp, KOXKH, JTETKUX,
MOYEK B yHaJICHUU
MPOAYKTOB OOMEHa
BEILICCTB M3
OpraHusma
YKUBOTHOTO.




29.

18.12

O06006maronuit ypok
110 TEME
«Ku3HeneaTeIpHOCT
b OPTaHU3MOBY

CucremarusupoBarb
1 0000IUTE 3HAHUSI
00 0OMEHE BEIIIECTB
KaK IJIJaBHOM
MpU3HAKE KU3HU, O
COCTaBHBIX YaCTIX
0oOMeHa BEIECTB:
[MATaHUH, JBIXaHUH,
MOCTYTUICHUN
BEIIICCTB B OPraHu3M
¥ MIX TPAHCIIOPT,

3HaTh: OCHOBHBIE MPOLIECCHI
KHU3HEIEATEITHPHOCTH
OpraHHU3MOB.

O600mmaroT 3HaHusg 00
oOMeHe BEIECTB Kak
TJIAaBHOM HpI/I3HaK€
JKHA3HU.

BBIJICJICHUH.
Pasnen 2. PazmHoxkeHMe, POCT U pa3BUTHE OPTaHU3MOB
30. 22.12 PasmHoxeHue Cdopmupoarb 3HaTh: KaK IPOUCXOIUT XapakTepu3oBarb
OpPraHHU3MOB, €T0 3HaHUA O Pa3MHOXKEHHE OPraHU3MOB; | pPa3MHOXKEHHE KaK
3HadeHue. becrnomnoe Pa3sMHOXECHUH CO0COOBI Pa3MHOMKECHHUS; BaykKHEMIIee CBOMCTBO
pa3MHOXEHHE. OpraHU3MOB, €ro CBOICTBa U pOJIb KUBBIX OPIaHNU3MOB;
OMOJIOTHYECKOM Pa3MHOXKEHMUSL. II0Ka3aTh poJib
3HA4YEHUH, O Pa3MHOXEHHUSI B
crocobax IIPEEMCTBEHHOCTH
Pa3MHOXEHHUS, MOKOJICHUH;
0COOEHHOCTSIX XapaKTEpPU30BaTh
Oecronoro CHOCO0BI
Pa3MHOXKCHHS. Pa3MHOXKECHHUSI
OpPraHU3MOB -
OecroabM
Pa3MHOXXEHHEM
pacTeHuil u

KUBOTHBIX; pabOTaTh
C TEKCTOM Y4eOHHKa;
aHATM3UPOBATH
MOJTYYECHHYIO
nH(}OpMaIHIO.




31. 25.12 JlabopaTtopHas JIP Cdopmuposars 3HaTh: KaKk IPOUCXOIUT XapakTepu3oBaTh
padora Ne 3HAHMS O pa3sMHOXKEHHE OPraHU3MOB; | pa3MHOKEHHE Kak
3«BereraTtuBHoe Pa3sMHOKEHUU CTIIOCOOBI Pa3MHOKECHHUS; Ba)kKHEHIIIee CBOHCTBO
pa3sMHOKeHHe OpPraHU3MOB, €T0 CBOWCTBA U POJIb KMBBIX OPIaHU3MOB;
KOMHATHBIX OMONIOTHYECKOM Pa3MHOKEHHS. M0Ka3aTh POJIb
pacTeHuii» 3HAYeHUH, O pa3sMHOXXEHUS B

crocobax IIPEEMCTBEHHOCTH
Pa3sMHOKEHMS, MIOKOJICHUH;
0COOEHHOCTSIX XapaKTepH30BaTh
Oecronoro CHOCOOBI
Pa3MHOKEHHUSI. Pa3MHOKEHHUSI
OpPraHU3MOB -
0ecCIIoIbIM
pa3sMHOXXEHHEM
pacTeHuil u
KHUBOTHBIX; paboTaTh
C TEKCTOM y4eOHUKA;
aHAJTM3UPOBAThH
MOJTYYECHHYIO
nH}OpMaIHIO.

32-33 | 12.01 [TonoBoe K [TponomxuTh 3HaTh: 0COOEHHOCTHU XapaxkTepu3oBaTh

15.01 pa3sMHOKEHHE. dbopmupoBaHue MI0JIOBOTO PA3MHOKEHHUS; 0COOEHHOCTH
3HAHWH O 3HaUEHHE MOJIOBOTO M0JIOBOTO
Pa3sMHOXKEHUU Pa3sMHOXKEHMUS, Pa3sMHOXKEHHUSI
OpraHu3MoB, 00 MIPEUMYIIECTBA TIOJIOBOTO OpTaHN3MOB;
0COOEHHOCTSIX Pa3sMHOXKEHHsSI Hajl OTIpENIeIIATh 3HAYCHNE
MI0JIOBOTO 0eCITOIBIM. MOJIOBOTO

Pa3MHOXKEHHUSI, €T0
YCIIO)KHEHUU B
npoiecce
HUCTOPHYECKOTO
pa3BUTHSA OT
BO3HUKHOBEHUS

Pa3sMHOXKEHUS JUIs
MIOTOMCTBA U
9BOJIIOLMH
OpPTaHUYECKOTO MHPA;
pabotars ¢
nH(popManueii;




IIOJOBBIX KJIETOK 10

o0cyXaarh

HOSIBJICHHUS TIOJIOBBIX MOJTy4YEHHBIE
OpraHoB; O pe3yabTaThl.
3HAYEHHUH TI0JI0BOTO
Pa3MHOXKEHUS [Tt
IIOTOMCTBA U
ABOJIIOLIUN
OpPraHUYECKOro
Mupa.
34. 19.01 Pocrt u passurtue — IIponomxuth 3HaTh: KaK IPOUCXOIUT XapakTepu3oBarb
CBOMCTBA )KHUBBIX ¢dbopmupoBaHue POCT U pa3BUTHE IIPOLIECCHI pOCTa U
OpPraHU3MOB. 3HAHWH O CBOMCTBaX | OPraHU3MOB; IPUYMHBI pa3BUTHS
JKUBBIX OPIraHU3MOB | POCTa U Pa3BUTHS; POJIb OpraHHU3MOB;
Ha MpUMepe ux pocTa M pa3BUTHS B XKU3HU | BBISBJIATH IPUUMHBI
35-36 | 22.01 NnauBunyanbHoe pocTa U pa3BUTHUS, O | OPraHU3MOB. pocTa U pa3BUTHS
26.01 pa3BUTHE. MPUYHMHAX POCTA — OpraHU3MOB;
JIEJIEHUU U OOBSICHSTH POJIb
37. 29.01 JKCKypcHust YBEIIUYCHUHU IIPOLIECCOB POCTA U
«3uMHUe SABJICHUA pa3MepoB KIIETOK, pa3BUTHUS B KU3HU
B npupoae» B3aUMOCBSI3U OpraHU3MOB;
IPOLIECCOB POCTA U MIPOBOJAT
pa3BUTHS npocTenime
38. 2.02 JlabopaTopHasn OpTaHU3MOB. OMOJIOTUYECKHE
padora Ne 4 JKCIIEPUMEHTHI;
«OmnpenesieHue aHAJIM3UPOBATh
BO3pacTa aepeBa MOJTY4YEHHYIO
1o CIHJIY» nH(OpMaIuIo.
39-40. | 5.02 Binsuue BpeHbIX ITo3HakoMUTH 3HaTh: HETAaTUBHOE BIMsHUE | XapaKTepu30BaThb
9.02 MIPUBBIYEK HA YYaLIUXCS C BpE/IHBIX MIPUBBIYEK HA HEraTuBHOE BIIUSHUE
UHAVBUAYaJIbHOE HETraTUBHBIM pa3BUTHE YETIOBEKA. BPEIHBIX MTPUBBIYEK
pasButue u BJIIMSIHUEM BPEIHbIX Ha pa3BUTHE

340POBLC UCIIOBCKA.

IMPUBBIYCK Ha
Pa3BHUTHUC YCJIOBCKA,

YCJIOBCKa, OOBSICHATH
OIIACHOCTh




HAYYHUT yUYaITHXCSI
OOBSICHATD, B YEM
COCTOUT OMACHOCTh
TabaKOKypEHHSI,
ynoTpeOiIeHus
QJIKOTOJISI U
HAPKOTHYECKUX
CPeICTB ISt
WHINBUTYTBHOTO
pa3BUTHA U
3JIOPOBBS YEIIOBEKA.

TabaKOKypeHus,
yHOTpeOIeHUs
QJIKOTOJIS U
HapKOTHUYECKUX
BEIIECTB JJIs
WH/IMBUYaJIbHOTO
Pa3BUTHSA U 310POBBS
4eJIoBeKa; paboTarh C
pasHBIMU
HCTOYHUKAMHU
uHpOpMaIuH;
aHATTM3UPOBATh
WHTEPIPETUPOBATH €€.

41. 12.02 O6o06uaromuii ypox | K Cucrtematu3upoBath | 3HaTh: pa3MHOXKEHHE, pocT, | O060O0IIAOT 3HAHUSA O
0 TeMe ¥ 0000IIUTh 3HAHUS | PA3BUTHUE; CIIOCOOBI Pa3MHOXKEHHUH, POCTE
«Pa3MHOXeHue, 0 Pa3MHOXKEHMUH, Pa3sMHOKEHMS. U pa3BUTHUH
POCT U pa3BUTHE pOCTE U Pa3BUTHH OpraHHU3MOB.
OpPraHU3MOB» KaK Ba)KHEHIINX
CBOMCTBAX JKUBBIX
OpPIraHU3MOB; O
pa3HbBIX criocofax
Pa3sMHOKEHHUS.
Pasnen 3. Perynsiuus :xu3He1esiTeJJbHOCTH OPraHU3MOB
42-43. 1 16.02 CrniocoO6HOCTB NHM | CdopmupoBats y 3HaTh: 0COOEHHOCTH XapakTepu3oBaTh
19.02 OPraHu3MOB yYaluuxcs 3HaHUA O | yIaJICHHs IPOLYKTOB O0COOEHHOCTH
BOCIIPUHUMATh pa3apaXxMMOCTH — oOMeHa BeIleCTB U3 yAaJIEeHUs IPOyKTOB
BO37I€MCTBUS CBOIICTBE, OpraHMu3Ma XXUBOTHOTO; YTO | OOMEHa BELECTB U3

BHEIIHEN Cpebl U
pearupoBarh Ha HUX

MPUCYILEM BCEM
JKNBBIM OpFaHI/ISMaM,
OTBETHOU pEeaKlNU
OopraHu3Ma Ha
JIeUCTBUS
pa3IN4HbBIX

TAaKOC pa3aApaxkuMOCThb.

OpraHu3ma
KUBOTHOTO;
OIIPENENATh 3HAUEHHUE
BBIICNICHUS B )KU3HU
KUBOTHBIX;
OOBSICHITH POJIb




pasapakuTesnen. xaop, TErKux, KOXKH,
MOYEK B yAAJICHUN
MIPOIYKTOB OOMEHa
BEIIECTB U3
opranusma
KHBOTHOIO;
OCBanBaTh OCHOBBI
HCCIIEI0BATENIbCKON
JeSITETbHOCTH.
44-45. | 26.02 I'ymopanpHas Cdopmuposarb 3HaTh: 4TO TaKOE TOPMOHBI; | XapaKTepu30BaTh
2.03 peryasuus 3HaHUS O POJI TOPMOHOB; OMOJIOrMYeCKU
KU3HENIEATETbHOCTH IryMOpPaJIbHON 0COOEHHOCTH T'YMOPAJIbHOM | AaKTUBHBIE BELIECTBA —
OpPTraHU3MOB. peryssiun peryisinuu TOPMOHBI; OOBSICHATH
KU3HEJEATETbHOCTH POJIb TOPMOHOB B
OpPraHu3MOB KaK TyMOpaJIbHOU
Hauboee mpoCcToM perynsiuu; 00001mars
MeXaHU3Me nH(pOpMaIHIO, 1eTaTh
perynsauu, BBIBOJIBI.
XapaKTePHOM IS
Oaktepuii, rpudoB,
pacTeHui,
KUBOTHBIX; O
TOPMOHAX U JIPYTHX
XUMHUYECKHUX
BEIIECTBAX U UX
pOJIM B TYMOpaJIbHOMN
peryssiun
HPOLIECCOB
KHU3HENIEATSITHHOCTH
46-47. | 5.03 HeiiporymopanbHas Pacivputh 3HaHUs | 3HATBH: CTPOEHUE HEPBHOM XapaxkTepu3oBaTh
9.03 perymsiuus yUaIuxcs o CHCTEMbI; HEUPOH, pedieKc; | MEeXaHU3MBbI
KHU3HECSITEITbHOCTH perynsnuu perymsius HEHpOryMOpabHOM




MHOTOKJIETOYHBIX KU3HEACSITEIbHOCTU | KU3HEAEITEIbHOCTU perysuy NpoIeccoB
KUBOTHBIX. OopraHusma Ha OpPTraHHU3MOB. KHU3HEAEATEIbHOCTH
OCHOBE 3HAKOMCTBA OpraHHU3MOB;
C HEpBHOU OOBSACHATH POJIb
perysuuei; HEHUPOTyMOpaJIbHON
c(hopMHpOBaThH peryJsiuuy B )KU3HU
IPEJICTaBICHUS O MHOTOKJIETOYHBIX
HEPBHOU CUCTEME, XKHUBOTHBIX; paboTaTh
HelpoHe, pedrekce. C pa3HBIMU
HUCTOYHUKAMH
nHpOpMaLnH,
HaXOIUTh
UHPOPMALIUIO O
mpoueccax
KHU3HEAEATEIbHOCTU
JKUBOTHBIX.

48. 12.03 JlaGopaTtopHas JIP Pacimputh 3HaHUs | 3HATBH: CTPOEHUE HEPBHOM XapaxkTepu3oBaTh
padora Ne 5 y4aImxcs o CHCTEMbI; HEMPOH, peduieKc; | MeXaHU3MBbI
«H3y4yenne peryuasauun perysauus HEWPOTyMOpaJIbHON
MOBEACHHU KOLIKI» KU3HEACIATEIbHOCTH | KU3HEAEATEIbHOCTH peryJsiLuu NpoLeccoB

opraHusma Ha OpPTraHH3MOB. KHU3HEAEATEIbHOCTU
OCHOBE 3HaKOMCTBa OpPraHHU3MOB;
C HEPBHOM OOBSICHSTH POJIb
peryssuuei; HEUPOryMOpaIIbHOU
chopmupoBaTh peryJsiliuy B )KU3HU
IIPEICTAaBJICHUS O MHOTOKJIETOYHBIX
HEPBHOM CUCTEME, KUBOTHBIX; pabOTaTh
HelipoHe, peduiekce. C pa3HbIMHU
HUCTOYHUKAMHU
uH(popMaIu,
HaXOJIUTh

nH(GOPMAIHUIO O
npoueccax




KU3HECACATCIBbHOCTHU

KUBOTHBIX.
49-50 | 16.03 [ToBenenue CdopmupoBars y 3HaTh: BUbI MOBEACHUS XapakTepu3oBaTh
19.03 OpraHu3MOB yYaluxcs ’KMBOTHBIX; 3HAUECHUE BU/JIBI ITIOBECHMS,

nepBOHaYaIbHbIE MOBE/ICHUS B KU3HU OTIpE/IeTISATh 3HAUCHHE
MPECTaBICHUS O OpraHm3Mma. MOBE/ICHUS B KU3HU
MOBEJICHUUN OpraHHU3MOB;
OpraHU3MOB, O HaOIIONAaTh 3a
pa3auuHbIX hopmax KHU3HEAEATEIHbHOCTHIO
MOBENICHUS B OpPTraHHU3MOB.
3aBHCHUMOCTH OT
YpOBHS
OpraHu3aIiu
OpPTaHHU3MOB.

51-52. | 30.03 JIBrokeHHE [IponomxuTh 3HaTh: KaK IPOUCXOJIUT PaboTtath ¢ TeKkCcTOM;

6.04 OpraHU3MOB ¢dbopmupoBanue JBUKEHHUE OPraHU3MOB; aHaJIM3UPOBATh

3HaHUU O Pa3HBIX MHOroo0pasue crnoco6oB MOJTyYEHHYIO
dopmax moBeneHsT | ABMKCHHUS. UH(OPMAIHIO;
OpraHu3MOB Ha MIPOBOJIUTH
pUMepe Pa3ITUIHBIX HCCJIEIOBATEBCKYIO
JBUKECHUI; TOKa3aTh NeSITeNbHOCTD;
pasHooOpasue HaOIIOaTh 3a
croco0oB mpoueccaMu
MIePEIBUKCHUS KHU3HEACSITCITLHOCTH.
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX

JKNBOTHBIX B




BOJIHOM, HA3EMHOM,
BO3JIYIIIHOM cpeaax

U B IIOYBE.
53-54. | 9.04 Opranusm — equHOE O0600mUTL U 3HaTh: MPOLECCHI O060011ar0T "
13.04 1enoe CUCTEMATU3UPOBATh | KU3HEAEATEIbHOCTU CUCTEMaTU3UPYIOT

3HaHUS O CTPOCHUU | OPTaHM3MOB Pa3HBIX 3HAHUA O
u 1IapCTB. MHOT'OKJICTOYHOM
KU3HEACATCILHOCTH OpraHu3Me, ero
OpPTaHU3MOB LIEJIOCTHOCTH;
pa3INYHBIX [APCTB, yCTaHABIUBAIOT
0 B3aMMOCBSI3H B3aUMOCBS3b KIICTOK,
CTpOEHUS U TKaHEl, OpraHoB B
(GYHKIHIA KIIETOK, MHOTOKJICTOYHOM
TKaHEel ¥ OpraHoB; OpraHu3Me.
MIPOIOJDKUTH
dbopmupoBanue
YMCHHUS
yCTaHaBIUBATh
CBSI3b MEKIY
CTPOCHUEM U
(GYHKIMSIMH KIIETOK,
TKaHEeH, OpraHoB U
CUCTEM OPTaHOB.

55. 16.04 IKCKypcus O0600IUTS U Paznuuarh, HAOMIONATE U HaOmronenue, ananms,

«Opranusm- CHUCTEMAaTU3UPOBATh | OMHCHIBATH OCCHHUE oInucaHue,

CINHOC 11€J10€>

3HaHUS O CTPOCHUU
u
JKU3HEAESITEIbHOCTH
OpraHU3MOB
pa3IMYHBIX LApCTB,
0 B3aUMOCBSI3U
CTPOEHUS U
(GYHKIMIH KIIETOK,

SBJICHUS B )XU3HU paCTeHHf/'I.

OdopMasTh pe3yaprarsl
HaOTIOIeHUH.
AHanmm3upoBaTh U
OLIEHUBATh MH(OPMAILIHIO,
MEPEBOJUTH U3 OJTHOM
(dbopMBI Of1aUH B IPYTYIO.
OcymecTBIAThH

o0cyxaeHue
Ha0JIF0IaeMOoro




TKaHEW U OPraHoB;

COTPYIHHUYECTBO APYT C
JPYTOM.

56. 20.04 O6o6maromuii ypox | K Cucremaru3upoBarh | 3HaTh: KaK IPOUCXOJUT O06006111at0T 3HaHUSA O
1o TeMe 1 0000IIHUTH cornacoBaHHas paboTa perynsnuu
«Perymsimust Marepua o OPTaHOB JUIS NOAJICPKAHUS | KUIHEACATECIHHOCTH
JKU3HEACSITENbHOCTH 3HAYEeHUU L[EJIOCTHOCTH OpraHu3Ma. OpTraHHU3MOB;
OpPTraHUu3MOB» COTJIACOBaHHOM (dbopmupoBaHue
paboThl OPraHoB AJIs €CTECTBEHHOHAYYHOMH
TOZIePIKAHHS KapTUHBI MHPA;
L[EJIOCTHOCTH pa3ButTHe
OpraHusma. MIPECTABIICHHUS O
€IUHCTBE
OpPraHUYeCKOro MHpA.
Pasnen 4. PaGora nax npoexkramu. IloBropenne
57-62 | 23.04 [ToBTOpEHHE. [Ipoekr | Cucremarn3npoBaTh
27.04 PaGora Han 1 0000MIHUTH
30.04 MIPOEKTaMHU MaTepua o
4.05 «Opranusm- equHoe 3HAYEHUU
7.05 LET0E» COIIACOBAaHHOM
11.05 paboThI OPraHoB JUIs
TOZICPIKAHHS
LEJIOCTHOCTH
OpraHusma.
63-65 | 18.05,21.05, 3ammra npoeKToB

25.05




MaTepI/IaﬂbHO-TeXHquCKOC OCHAIIICHUuE

Neri/mt HaumenoBanue Kon-Bo
Moneau - annauKauuu
1. | buocdepa u uenoBex 1
2. | JleneHue KieTKH 1
3. | Pa3mHOXeHUE U pa3BUTHE XOPIOBBIX 1
4. | buoreHHblil KpyroBOPOT YIVIEPOAA B MPUPOIE 1
5. | CrpoeHnue 1BeTka 1
6. | PazButue nsarymku 1
7. Tunel coeqnHEeHUs KOCTEH 1
8. buoreHHslii KpyroBopoT azoTa B MPUPOAE 1
9. | Pa3MHOXeHUE NUTSIMOYHOTO rprda 1
10. | TkaHU KMBOTHBIX U YEJIOBEKA 1
11. | PactutenbHble TKaHU 1
12. | HenonHoe 1OMHHMpOBaHHE 1
13. | Pa3MHOXX€HHE MHOTOKJIETOYHOW BOJOPOCIH 1
14. | PazHooOpa3ue KIIETOK >KMBBIX OpPraHH3MOB 1
15. | Muto3 u Meiio3. JleneHue KIeTKH 1
16. | Jurnbpuanoe ckpemmBanue. 3akoHbl MeHens . 1
17. | Dtansl 3BONIOLUY CEp/ilia TO3BOHOYHBIX 1
18. | DOBoOIMA FOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX U 1
YeJoBeKa
19. | Knaccuduxanus pacTeHuil 1 )KUBOTHBIX 1
AHaToMHU4YecKHe MOJEJN W3 IIACTMACCHI
20. | O6wvemHuas pazoopnas mozens "[masHoe si610K0" 1




21. | O6wemuas pazbopaas mozaens "Cepane" u3 2-x gacten
22. | O6wvemHas pazdopnast mozeinsb "[louka ¢
HAAIIOYEYHUKOM'" U3 2-X YacTeH
23. | O6vemHuas mozeinb "KoCcTHBIN JaOMPUHT BHYTPEHHETO
yXa"
24. | Monens JIHK
25. | Mopensb xenyaka B pazpese
26. | Monenbs Mo3ra B pa3pese
27. | Monenb ropTaHu B pa3pese
28. | Mognenb HOCa B pa3pese
29. | IleueHs uenOBEKa
Monean mo 60TaHNKe
30. | Mopnenb 1BeTKa ropoxa
31. | Mogenp 1BeTKa KarycTbl
32. | Mogenb nBerka kaprodens
33. | Mozaenb 1BETKA IIIIECHUIIBI
34. | Mogaenb IBETKA ITOACOIHEYHUKA
35. | Mogenp 1IBETKa THOJbIIaHA
36. | Monenb uBeTKa pku
37. | Mozeinn 1BeTKa SI0JI0HU
38. | Mogeinb 1IBETKa BaCHIbKa
39. | Moaenb cTpoeHus JiucTa
40. | Mogenb cTpoeHUsT KOPHSA
41. | Mogenb cTpoeHus cTeOst IBYI0IBHOTO TPaBSIHOTO
pacTeHus
Monean ocTeoornyecKue
42. | Ckener nAryuku




43. | Ckener romyos

44. | CxkeneT KOCTUCTOH pBIOBI

45. | Ckener yenoBeKka CMOHTUPOBAaHHBIN (Ha POJIMKOBOM
TTOJICTABKE)

46. | Yepen uenoBeka ¢ pa3po3HEHHBIMU OKPALIEHHBIMU
KOCTSIMU

47. | KocTouku ciayxoBble

48. | TloszBouku (HaGop n3 7 WITYK: 4 MIEHHBIX, 2 TPYIHBIX, 1

2 b
MOSICHUYHBIN)
IIpoucxoxaenne YeJ0BeKa

49. | Habop mozeneit maJeoHTOIOTHIECKUX HaX00K

«IIpoucxoxaeHne YeI0BeKa
Moneau 1o 300J0run

50. | Kommiexkr mopenert " MckomaeMmbple KUBOTHEIE "

51. | Monenb cTpoeHus TUAPHI

52. | Mogenb unpy30puu-Typensku

Koajexkuun

53. | Komnekuus "l'onocemsiHHbIE pacTeHUS"

54. | Komnekuus "['yceHuIbl HA KOPMOBBIX pacTeHHIX"

55. | Komnexkuust "Mopckoe nHO"

56. | Komnekuus "Hacexomble Bpenutenn"

57. | Komaexus "HaceKOMEBIX ¢ ITOJIHBIM U HEITOJIHBIM
npeBpaiieHuemM"

58. | Konnekuus "IlonoBoit numopduszm"

59. | Konnekius "[IpeacrtaButenu oTpsiia HaCEKOMBIX"

60. | Komnekmus "[IpucrnocodurenbHble N3BMEHEHUSI HOT
HACEKOMBIX"

61. | Komnekuus "PakoBUHBI MOJUTIOCKOB"

62. | Komnekmus "Cemena u mioas! "

63. | Komneknus "CemeticTBo 6abouek”

64. | Komnekuus "CemMelcTBO )KyKoB"




65.

Komneknus "®opmMbl COXpaHHOCTA HCKOMAEMBIX
pacTeHuM | )KUBOTHBIX "

I'epOapuu

66. | I'epbapuii Mopdonoruu pacTeHul 1
67. | I'epbapuii cembCKOX0O3MCTBEHHBIX PACTCHHIMA 1
Mukponpenaparbl
68. | Habop mo anatomMuu 1 (pU3HOJIOTHUN YEIOBEKA 1
69. | Habop mo 6otanuke u3 2-x KOpoOOK 1
70. | Habop mo 300m0ruu 1
71. | HabGop mo oOmieit 6uonoruu 1
Myasixku -
72. | Habop mymspkeri "KopHerutoas!l u mutoasl " 2 4acTu 1
73. | Habop mynsikeii "TlnomoBeie TeNa NUIAMIOYHBIX TPHOOB" 1
IIpu6opsl 110 6MOI0TUH ~
74. | bans xomO6uHMpoBaHHas JabopaTopHas BKJI 1
75. | Becol yueOHbIe ¢ rupsimu a0 200r. 3
76. | Mukpockon "IlIkonsHbrit" ¢ udposoit USB kamepoit 1
77. | Mukpockorn y4eOHbIN 8
78. | Habop myn 3
79. | Ilpubop /it IEMOHCTPAIUU BOIHBIX CBOMCTB IMOYBBI 3
80. | IIpubop nnst feMOHCTPAIIMU BCAChIBAHUS BOJIbI KOPHSIMU 3
81. | I[Ipubop ayis 0OHAPYKEHUS TBIXaTEIHHOTO ra3000MeHa y 3
pacTeHUi U )KUBOTHBIX
82. | IIpubop nus cpasHenus cogepxkanus CO’BO BABIXaEMOM 3
Y BBIJIBIXaEMOM BO3/IyX€
83. | Tepmometp 0-100 5
84. | DnekrporunTKa JabopatopHas , 350 Bt 1
Ilocyna, NpUHALJIEKHOCTH /ISl ONILITOB
85. | ®dunsrpoBanbHas Oymara 15




86. | Hama xkpucrammsannoHHas 120 v 3
87. | Yamka [lerpu 100 15
88. | I{urmms! TUTEILHBIS 1
89. | Crexiio mpeIMeTHOe 50
90. | CrakaHbl XUMHYECKHE 50
91. | IIpobupku 50
Tabauubl
92. | Kommnekt Tabnui«boTannka
1
93. | KoMmriekT Tabmuir «300710THs»
1
94. | Kommiekt Tabmut «IIpupomnbie cooOmecTBa 1
95. | KomriuiekT Tadauil « AHATOMUSI 1
96. | Komruiekr tadnuir «O0mast O0roIorusy»
1
IKPAHHO-3BYKOBBIE ITOCOBUA
Buneoduiabmbl.
97. | DVDBBC. Ku3Hb kakoi BbI €11€ He BUJIETH (2 4acTH) 1
98. | DVDBBC. Kouimaps! 1ukoii mpupo/isl 1
99. | DVDBBC. bpaunble urpsl B MUp€e >KUBOTHBIX 1
100., DVDBBC. Pe6sitam 0 3BepsiTax (5 yacteii) 1
101.| DVDBBC. XuBoTHoe noj] Ha3BaHHUEM YeJI0BeK (6 1
qacTei)
102.| DVDBBC. Ilporynku ¢ nuH03aBpamMu 1
103.| DVDBBC. Bokpyr cBera ¢ nTuiamu 1
104.| DVD BBC. Jlukuii Mup Oyyuiero 1
MyJabTHMeIuiiHbIe 10CO0Us
105.| DnexTpoHHbIe YpoKHU U TecThl. buonorus B mkone, 3A0 1
«IIpocsemenne- MEJIA», 2005, PactutenbHblil Mup.
106.| Ob6meobpazoBarenbHas KojuieKius, bruonorus, XXusoi 1
opranusm, OO0 «lpodax, 2005.
107.| DnexTpoHHBIN aTnac ajs MKoidbHUKa, boTtanuka, 6-7 1
knaccel, «HoBsrit aucky», 2002.
108.| DnexTpoHHbIH atiac A MKOJIbHUKA, 300JI0THs, 7-8 1

knaccel, «HoBerit gucky», 2004.




109.

DJEeKTpOHHBIN aTiac Uisl IIKOJIbHUKA, AHaTOMus, 8-9
knaccel, « HoBeri gucky», 2002.

110.

Atnac mopdonoruu uenoBeka, Anaromusi, «Hobrit
Iuck»,2002.

TexHuveckune cpeacTBa 00y4eHus:

111.

MynbsTHUMeTMAHBIN IPOEKTOP

112.

TeneBusop

113.

Buneonpourpsiareins

114.

DVD

115.

Komnsrorep

e [t | et [t |

IIpezeHTanuun

116.

H.N.BaBuios.

117.

I'perop Menpens.

118.

Yapns dapsuH.

119.

[Iutanue u 3M10pOBBE.

120.

I'pulsr.

121.

Bonku

122.

Dkosorust bantuiickoro Mops.




