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HNOACHUTEJIbBHAA 3ANNNCKA

Pabouas mporpamma coctaBneHa Ha ocHoee [IpuMepHOW mporpamMmbl Mo  OUONOTHH
OCHOBHOro obmero obpazosanus u [Iporpammer amga o06meoOpa3oBaTEIbHBIX YUPECKIACHHH K
KOMILUICKTY YYeOHHKOB, CO3AaHHBIX moJ pykosoacTBoM B.B.[laceunuka / aBt.-coct. [.M.
MMansaeesa.- M.: [lpoda, 2010. u opueHTHpOBaHA HA HCMHONB30BaHHC yucOHHMKA KameHCKOTO
A.A. bruonorus. Beegenne B o0myro Ouomoruro. 9 kiacc, yueOHUK And 0o0meoOpa3oBaTEIbHBIX
vapexxaenndi /A A Kamenckunii, E.A. Kpuxcynos, B.B. Ilaceunuk.- M.: [poda, 2016.
PEKOMEHIOBAHHOTO MuHHCTEPCTBOM obpazoBaHui u HayKH Poccuiickoi
Ocaepanuu. KoHnenmus nporpaMMbl TO3BOJIICT pPeajH3OBaTh HampaBicHUs B pabore 1o
0uOJOTHM B COOTBETCTBHH C 00pa3oBaTeapHOH mporpamMMmoil  001eo0pa3oBaTeIbHOTO
VIPEIKICHUA

[Tporpamma paccuurana Ha 68 wacos (2 waca B HEACIHIO).

HanHas pabouas mporpamma o0000IaeT 3HaHHS O >KH3HH W YPOBHAX €¢ OPraHHU3aluH,
PacKpBIBACT MHPOBO33PEHUYCCKHUE BOMPOCHL O MPOUCXOKACHUU WM Pa3BUTHH JKH3HH Ha 3eMIe,
0o0o0maer u yrayOmsier MOHATHA 00 3BONMIOLMOHHOM PAa3BUTHH OPraHu3MoB. [lomyueHHBIC
OHOJIOTHYECKUE 3HAHHUS CIYKAT OCHOBOH HPHU PACCMOTPEHHH 3KOJIOTHH OPraHH3Ma, MOMYJISIHY,
ouoreHosza, Ouochepr. 3aBepmaetcs QopmupoBanue noHsATHS 0 Hoochepe u 0O
OTBETCTBCHHOCTH YEIOBEKA 32 KU3Hb Ha 3eMIe.

HN3yuenune Owuonormu B 9 KiIacce HAa CTYICHH OCHOBHOTO 0oO0mero oOpa3oBaHus
HanpaBJICHO Ha AOCTHXKCHHE CICAVIOIIUX 3a4a4:

- OCBOCHME 3HAHMH O >XKUBOW NPHUPOAEC U MPUCYHUX €M 3aKOHOMEPHOCTAX, CTPOCHUH,
JKU3HEACATEIBHOCTH U CpeaooOpasyIomeil ponu KUBBX OPTraHU3MOB; METOJAX MO3HaHHS KUBOU
MPUPOIBIL;

- OBJAJACHUE YMCHUIMHU NPUMCHATh OHOJOTHYECKHE 3HAHUA AN OOBICHEHHS MPOLIECCOB
U SBJICHUU >XWUBOW NPUPOABI, HCIOIB30BaTh HHPOPMALHIO O COBPEMEHHBIX AOCTHXKCHUAX B
obmacTd OHOJIOTHH U SKOJOTHHU; paboTaTh ¢ OHOJOTHYCCKUMH MPUOOpPaMH, HHCTPYMCHTAaMW,
CNIPaBOYHHUKAMH; MPOBOJIUTH HAOMIOACHHUS 32 OHOTOTHYCCKHMH OOBEKTAMH,

- pa3BUTHEC TO3HABATECJIBHBIX HWHTCPECOB, HHTCIUICKTYalbHBIX W  TBOPYECKHX
CrocoOHOCTEH B Mpolecce MPOBEACHUS HAOMIOACHHUH 3a JKUBBIMH OPraHU3MaMH, OHOIOTHYECKHUX
IKCIEPHUMEHTOB, PaboOTH € Pa3TUYHBIMU UCTOYHHKAMH HHPOPMALIUH,

- BOCIIUTAHHE MO3UTHBHOTO ILICHHOCTHOT'O OTHOLICHHUS K JKUBOH MPUPOJE, KYIBTYPHI
MOBCACHUS B MPHPOIL.

Pabouas nporpamma cocTaBieHa Ha OCHOBE aBTOPCKOH HPOTPaMMBI ¢ BHECCHHBIMH B
Heé HM3MCHCHUSAMH. MI3MEHEHHS BHECEHBI € YUYETOM MNPHMEPHOW MNPOrpaMMBl MO OHWONOTHH U
CTaHJApPTa OCHOBHOrO 00MIero o0pa3oBaHus Mo OHOJIOTHU.

ABTopckas mporpamma paccuntaHa Ha 70 u, a ¢daxTHUECKH HAa Kypc OHONOrHH IO
v4eOHOMY MIaHy OTBOAMTCHA 684, B CBA3H C 3TUM HAa HU3VUCHHE OTJACIBHBIX TEM COKPALICHBI
YaCHl.

YMeHBIIEHO KOTUIECTBO YacoB Ha m3yueHue teM: 1.2 «KmeTounsiit yposenb» ¢ 154 xo 144; 1.6
«IKOCHCTEMHBIH YPOBEHb» ¢ 8 4 10 6 4. u pasgena 3 « Bo3HUKHOBEHUE W Pa3BUTHE KU3HI» C 7 4
10 6 .

W3 BricBOOOauBIICTOCS BpeMmeHu gobaiaeH 1 wac Ha Temy 1.4 «llonynsauuoHHO-BHIOBOM
VPOBEHBY» IJs1 M3YUYCHUS MaTepuana, PCKOMCHIOBAHHOTO TPEOOBAHUAMH CTAHAAPTA OCHOBHOTO
obwmero obpa3oBaHHs MO OHONOTHH W HNPUMEPHOU MpPOrpaMMbl MO OHOIOTHH, B YaCTHOCTH Ha
HU3VYCHHE BOMPOCOB IO 3KOJIOTHH. | 4ac OCTaBICH KaK PEe3CPBHBIM.

Tak kak B aBropckoit mporpamme B.B.Ilaceunuka (2010 r) orcytcrByer rnaBa « OCHOBBI
3KOJIOTHN», KOTOpas BKIoUaeT paszgensl: «OpraHusm u cpena, «buocdepa nu uenosex». Ho atu
TEMBl PEKOMEHAVIOTCA K H3V4YCHHIO (TpebOoBaHUs CTaHAAapTa OCHOBHOrO o0Inero oopazoBaHUs
no OHWONOTHHM M TPUMEPHOH MpPOTpaMMbl MO OHOJIOTHHM), TO OHH BHECCHBI B COJACP)KaHHE
paboueii mporpamMMel

B temy 1.4 «llonynsuunoHHO-BUAOBOH ypoBeHb» nobaBieH ypok «llpucmocobneHuns
OPraHU3MOB K Pa3TUYHBIM 3KOJIOTHYCCKUM (akropam».



B Ttemy 1.5 «3OxocucreMHBII YpOBEHB» JA00aBICH MarepHanl MO H3YUYCHHUIO THUIIOB
B3aMMOJCHCTBHS Pa3HBIX BUAOB (KOHKYPEHLHS, XHIIHHIECTBO, CUMONO03, Mapa3uTH3M).

B Temy 1.6 «buocdepHbili ypoBEHb» BKIIOUYCHB BOMNPOCH H3YUYCHHS 3BOIIOLUL
ouocdeprl. BnugaHue — medTenpHOCTH — 4enoBeka Ha  Oumochepy M PalOHANBHOTO
MPUPOAOIOIB30BaAHHUSL.

Kpome 3toro m3 paszmena 2 «Jpomomuws» Tema «Cenexuusi» mepeHeceHa B Temy 1.3
«OpraHu3MeHHBI VPOBEHb» MW HW3VYaeTCSI IMOCJIEC BONPOCOB TICHETHKH, 5TO IOTHYCCKH
MPaBUIBHO, TaK KaK H3VUCHHE MaTepHaia MO CCICKUUH OMUPACTCS HA FEHETHUYCCKHE 3aKOHBI.

B cBa3u ¢ 3TUM H3MCHAIOTCS 4Yachl, OTBCACHHBIE HA H3YUYCHHE OTACIbBHBIX Pa3JecioB.
H3MeHeHHs OTpa)KCHBl B TEMAaTHUYCCKOM ILTAHE.

Kpome atoro gobGasrensl 5 nabopatopueix pador B Temy 1.1,1.4 u 1.5, xoToprie B3sATH
UX NPUMEPHOU MPOrpaMMBL.

B temy 1.1 «Monexkynsapusiii ypoBeHb» npobasicHa Jgaboparophas pabora Nel
«Pacmennenue mnepokcuaa BOAOPOAA C MOMOIIBK (PEPMEHTOB, COACPKAIIUXCS B KUBBIX
KJICTKaX»

B temy 14 «llonyasiuoHHO-BHAOBOH ypoBeHb Ao0aBicHa jabopatopras paboralNeSy
BrigBnenue nmpucnocoOICHHOCTH Y OPraHU3MOB K cpele OOUTaHUs (Ha KOHKPETHBIX IMPHUMEPax)»

B Temy 1.5«DxocuctemHBIli ypoBeHB» amobaBineHbl ngabopatopHbie paboTel:  Ne6
«BrigsBneHWE THUIOB B3aMMOJEWCTBHS Pas3HBIX BHJOB B KOHKPETHOM dxocucteme; Ne7
«CocTaBacHHE CXEM Mepegadd BEIeCTB u dHepruu(nenedi murtanus)», u No 8 «M3yuenue u
OTIMCAHHE SKOCHCTEMBI CBOCH MECTHOCTH»

B paMKax o0pazoBaTeTbHOU MPOTPaMMBI aKTYaJIU3aLusl BO3MOKHOCTHU
MPEeAYCMOTPEHHOrO CTaHAAPTOM (OPMHUPOBAHUL y OOYYARIIUXCH OOIMEeydYeOHbIX YMEHHH H
HaBBIKOB, VHHBEPCANBHBIX CIOCOOOB JEIATCIBHOCTH M KIOUYEBBHIX KoMmmneTeHumd. OgHOW U3
OCHOBHBIX KOMICTCHIMU Ha Pa3BUTHUC KOTOPOHW B OONBIICH CTEINCHH HAMpPaBjCHAa IporpaMma
ABIACTCS BHACHUE M pELICHHE YYeOHBIX mpobiaeM. B cBsA3M ¢ MpPeeMCTBEHHOCTBIO Lene
00pa3oBaHUs Ha Pa3HBIX CTYNCHAX H YPOBHAX OOVUCHHUA, JIOTUKOH BHYTPHUIIPEIMETHBIX CBS3CH,
a TaKKE€ BO3PACTHBIMH OCOOCHHOCTSIMH Pa3BUTHUS YYALIUXCS KOMICTCHLUHIO BHICHHEC H PCLICHHE
vaeOHBX mpobieM HeoOXOJWMO pa3BHUBATh MO3TAaMHO. B 1OeBATOM Kimacce HEOOXOAUMO
chopMupoBaTh y IIKOTBHUKOB VMEHHE JOKa3blBaTh TUIOTE3bl MPU PELMICHUH VIEOHBIX H
METOJONOTHICCKHX HPOOIeM.

TpeGoBanuss K YpPOBHI TMNOATOTOBKH Yy4YallUXcs

B pesynerare wmayueHums Owuomoruu pasgena «Bseaenue B obmyro  Ouomoruro»
00yYaIIUECs AOIKHBI

3HATH/MIOHUMATH:

- OCHOBHBIC MOJOXECHUS OHOJOTHYCCKUX TCOPUH (KISTOYHAS, IBOMIOLUOHHAA Teopus Y.
Hapeuna), yuenue B. W. Bepnaackoro o Owuochepe; cyuHOCTs 3akoHOB [, Menaens,
3aKOHOMEPHOCTEH HM3MEHYHUBOCTH,

- CTPOCHUC 6I/IOHOFI/I‘IGCKI/IX O6’I>CKTOB: KJICTKH, T'CHOB U XpOMOCOM, BHAA U S3KOCUCTCM
(cTpyKTYpa);

- CYINHOCTh OHOJOTHYCCKHUX IMPOLECCOB. Pa3MHOKCHHE, OIUIOAOTBOPCHHE, ACHCTBHUC
HMCKYCCTBCHHOTO M €CTECTBEHHOrO 0TOOpa, GopmMupoBaHHE MPUCMOCOOJCHHOCTH, 00pa3oBaHUC
BH/JOB, KPYTOBOPOT BELICCTB U MPEBPAINCHUE SHEPTUH B dKOCHCTEMax u ouocdepe;

- BKJIaA BbIAAOIIUXCA YUCHBIX B Pa3BUTHUC 6I/IOHOFI/I‘ICCKOI\/'I HAYKH,

- OHOJOTHYCCKYIO TCPMHHOJIOTHIO U CHMBOJIHKY

YMEThb:

- OOBACHATH U JOKA3bIBATh. POJIb OMOIOTHH B GOPMHPOBAHHH HAYYHOTO MHUPOBO33PEHUS;
BKJIaJ OWMOJOTHYSCKUX TCOpPU B (OPMHUPOBAHHUE COBPECMCHHOW CCTCCTBCHHOHAYYHOH KapPTHHBI
Mupa, CAUHCTBO JKUBOW W HEKUBOU opupoanl, POACTBO KHUBBIX OPraHU3MOB, OTPULATC/IBHOC
BIWSHHUE aJKOTOJisl, HUKOTHHA, HAPKOTHYCCKHUX CPEACTB Ha Pa3BUTHC 3apOJbIIIA YCIOBCKA;



BIHUSHHE MYTar€HOB HAa OPraHU3M YeJIOBEKa, JHKOJOTHYECKHX (PaKTOPOB HA OPraHH3MBL;
B3aMMOCBSI3H OPTaHH3MOB W OKPYXKAIOIICH Cpeabl; MPUYHUHBI 3BOTIOLHH, U3MEHICMOCTH BUIOB,
HAPYIICHUNW Pa3BUTHS OPraHU3MOB, HACJICACTBEHHBIX 3a00JCBAaHUN, MyTalul, YCTOUYHBOCTH H
CMECHBI 3KOCHCTEM; HEOOXOAHUMOCTH COXPAHEHHSI MHOT000pa3us BUIOB;

- pemaTth 3JCMCHTapHBIC OHOJIOTHYCCKHE 3aJadH;, COCTABIATh JIECMEHTAPHBIC CXEMBI
CKPCIIMBAHHUS U CXCMBI MIEPEHOCA BEIECTB M SHEPTUH B SKOCHUCTEMAX (LICTIH MUTAHU);

- OomHUCHIBaTH 0c0OEH BUAOB MO MOPQOIOTHIECKOMY KPHTEPHIO;

- BBUABIATH NMPHCIOCOOICHHS OPraHU3MOB K cpeae oOWTaHHs, UCTOYHUKH MYTAarcHOB B
OKpyXKarIneH cpeae (KOCBEHHO), aHTPONIOTCHHBIC H3MECHEHHS B 9KOCHCTEMAaX CBOCH MECTHOCTH;

- CpaBHHBaTh. OHOJOTHYECKHEC OOBEKTH (Telna >KUBOH W HEKHUBOH MNPHPOIBI IO
XUMHYECKOMY COCTaBY, 3apOJBIIIM 4YEJIOBEKa M JAPYIHX MICKOTHUTAMHX, MNPHUPOIHBIC
9KOCHUCTEMBI M  arpoOdKOCHUCTEMBI  CBOCH  MECTHOCTH), TpoUecCH  (CCTECTBEHHBIH U
HCKYCCTBEHHBIH OTOOp, MONOBOE W 0ECmojoe pPa3MHOKEHHE) W JelaTh BBIBOABI HAa OCHOBC
CPaBHCHHUS;

- aHAJTU3UPOBATh U OLCHUBATH PA3JIMYHBIC THIOTE3bl CYLIHOCTH JKH3HH, MPOHUCXOKICHHUSI
JKU3HH U YCIOBEKA, INTO0ANTBHBIC SKOJIOTHYCCKHE MPOOIEMBl U HMYTH HX PEIICHUSA, MOCICACTBHI
COOCTBEHHOU ACATCIBHOCTH B OKPYIKAIICH cpeae;

- U3yYaTh U3MCHEHHS B SKOCHCTEMaX Ha OHMOJOTHYECKUX MOACIAX;

- HaxoguTh WHPOPMALHIO O OHOJOTHYECKUX OOBEKTAX B Pa3MHIHBIX HCTOYHHUKAX
(v4eOHBIX TEKCTaX, CHNPaBOYHHKAX, HAYYHO-MOMYIAPHBIX H3JaHHAX, KOMIBIOTCPHBIX 0azax
naHHbIX, UHTEpHET-pecypcax) U KPUTHICCKH €€ OLICHUBATD;

- HCIONB30BaTh MPHOOPECTCHHBIC 3HAHUS M VMCHHS B NPAKTHYCCKON AECATCIBHOCTH H
MOBCCAHEBHOW JKHU3HH AId.  COOMIOACHUS Mep TpoPUIAKTHKH  BHPYCHBIX MW IPYTHX
3a00JIeBaHUM, CTPECCOB, BPEIHBIX NPUBBIUCK (KypeHHE, aIKOTOJHM3M, HApPKOMAaHHUA), NPaBHI
MOBCACHHUS B NPUPOJHOU cpele; OKa3zaHHs NEpPBOH MOMOIIM OPH HPOCTYIHBIX H JAPYTHX
3a00JIeBaHUAX; OLIGHKH OSTHUYCCKUX aCMEKTOB HEKOTOPBHIX HCCICJOBaHHH B  oOjactu
OUOTEXHONOTHH (KJIOHUPOBAHUES, UCKYCCTBEHHOE OMIOIOTBOPCHHE).



Yueono-memamuueckuit nnan

Pazoenvt u memut Kypca Aemopckaa npozpamm B.B. Paboyan npocpamma
Haceunuxa
BeeacHue 24 24
Pazagen 1. YpoBHH 54 u 52 u
OpPTaHHM3aIUU KUBOU TPUPOIBI
Tema 1.1. MounexynsapHbIi 10 1 10 a
VPOBEHB
Tema 1.2. Knetounslil ypOBEHB 1541 14 4
Tema 1.3. OpraHusMeHHBIH 14 1 14
VPOBEHB
Tema 14. TlonmyxsanmonHO- 34 4 q
BUJOBOU YPOBECHB
Tema L.5. JKOCHCTEMHBIN 81 6 q
VPOBEHB
Tema 1.6. Buocdepnrit 4q 49
VPOBEHB
Pazxen 2. JBomonus 7 4 7 q
OPTaHHYECKOTO MUpA.
JBoNIOLHS.
Paznen 3. BosuuxkHOoBeHHE U 7 u 6 u
Pa3BUTHE JKU3HU HA 3EMJIC
V. 0O06o0meHne u pe3epBHOS - 1 g
BpeMsI
Hroro: 70 gacos 68 gacos




Beeaenne B 001IyI0 OMOJIOTHIO
Brenenue (2 uaca)

buonorus kax Hayka W MeToabl ee wucciaenoBaHus [loHsaTue «xu3Hp». COBpPEMEHHBIE
HAyYHBIE MPEACTABICHUS O CYIIHOCTH KU3HH. JHAUeHHEe OMOIOTHUECKOH HAYKH B ACSITEIbHOCTH
YEeIOBEKA.

PA3JEJ 1
YpoBHH OPraHH3ANHH KHBOH NPHPOABI.
(54 gaca)
Tema 1.1. Monexkynsipublii ypoBennb (10 uacos)

KauecTBeHHBIII CKAauOK OT HEXHUBOH K JKUBOH Tmpupode. MHOTOMOIEKYISIpHBIE
KOMIIJIEKCHBIE CHCTeMBl (O€NKH, HYKJICHMHOBBIE KHCIOTH, MonHcaxapuasl). Karammzatopsl.
Bupycsr.

Tema 1.2. Knerounsiii ypoBens (14 uacos)

OcCHOBHBEIE TOJOKEHHS KJIETOUYHOW Teopuu. Kierka — CTpYKTypHas W (pYHKIHOHATbHAS
eauHUIA KXKU3HA. [IpOKapHOTH, 3YKapuOTH. ABTOTPO(dBI, reTepoTpodsI.

XHAMHUYECKUN COCTAB KICTKH M €ro MoCTOAHCTBO. CTpoeHne kiaeTkn. DYHKIIMN OPraHOHUIOB.

OOMeH BemecTB W NpPEeBpaIleHHEe SHEPIrHM — OCHOBA JKHU3HEACATEIBHOCTH KIETKH.
JHepreTuyecKkne BO3MOKHOCTH KIeTKH. A’poOHoe m aHadpobHOe awxaHue. Pocr, paszButHe U
KU3HEHHBIH UK KiIeTok. OOmue moHATHS O AEASHHH KJICTKH (MHUTO3, Meilo3). Hapymenus B
CTpOCHNH W (YHKIHMOHHPOBAHHUM KIETOK - OJHA W3 MPHUYUH 3a00I€BAaHUN OPraHU3MOB.

JleMOHCTpasl MOJETH KJIETKH, MHKpPOIpPENnapaToB MHTO3a B KIETKaX KOPEIIKOB JIyKa;
XpOMOCOM;  MoJenei-anmiuKanui, WITIOCTPUPYIOIIAX JAeNeHHe KIeTOK, pacUIeIIeHus
MEPOKCHAA BOJOPOAA C MOMOINBIO (PEPMEHTOB, COACPIKAMIUXCS B JKUBBIX KIETKAX.

+ JlaGopaTopHbie paboOTH

| Pacmemnnenne mnepokcuaa BOAOpOAa C MOMOINBIO (EPMEHTOB, COACPIKAIMUXCA B IKUBBIX
KJIETKaX.

2 .PaccmaTtpuBaHue KJIETOK PACTEHUMN, KUBOTHBIX IMOJ MHUKPOCKOIIOM.

Tema 1.3. Opranu3mennblii ypoeub (14 uacos)

Becnomoe w  moaoBoe  pa3MHOKEHHE  OPraHW3MOB.  [lONOBBIE  KIIETKH.
Onmnogorsopenne. HWuamBuayaapHOe pas3BuTtue opraHu3mMoB. (OCHOBHBIE B3aKOHOMEPHOCTH
nepefadyd  HAclIeACTBeHHOW — mH(popMamuu.  [eHeTHueckas  HENPEPBIBHOCTh  KU3HHU.
3aKOHOMEPHOCTH W3MEHUYMBOCTH.HacaeACTBEHHOCTh M M3MEHUYHMBOCTH - OCHOBA MCKYCCTBEHHOTO
otbopa. Mckyccreennniii  otbop.  Cenekiug. [Topoma, copr. [lpuMeHeHwWe 3HAHUU O
HACJIEACTBEHHOCTH W HW3MEHUYHMBOCTH, HUCKYCCTBEHHOM OTOOpPE NMPH BHIBEACHHH HOBBIX MOPOA H
coproB. [IpueMbl BHIpAIUBAHUS U Pa3BEACHUS KYJIbTYPHBIX PACTCHHH W JOMAIIHHUX >KUBOTHBIX,
yX0/Ja 3a HUMH.

JleMOHCTpamuss MUKpoIpenapara siHIeKJIeTKH U CepMaTO30Maa KUBOTHBIX.
+ JlaboparopHasa padora

3. BoidBI€HNE M3MEHUMBOCTH OPraHU3MOB.

Tema 1.4. lonyassnHOHHO-BHAOBOIH ypOoBeHb (4 uaca)

Bun, ero xpurepuu. Crpykrypa Buga. [lomyasumss — ¢opMa CyIecTBOBaHUS BHJIA.
DKOJ0THS KaK Hayka. JKojornueckre (pakTopwl: abUoTHUYeCKue, OUOTHUECKHE, aHTPOTIOTEHHBIE,
WX BIUSHUE HA OPraHus3Mbl. [IpucmocoOieHHs OPraHU3MOB K pAa3THYHBIM 3KOJIOTHYECKHM
(dakTopam.

HlemMoHcTparus repOapueB, KOANEKIMM, Mojaeneli, Mymaskel, KUBBIX pacTeHWH U
KUBOTHBIX.

+ Jlabopatopnas pabota

4. N3yuenne Mop(}oIoTHIECKOTO KPUTEPHUS BHIA.

5. BrigBreHue mnpuCMOCOOICHUNH Y OpPraHMU3MOB K cpede oOuTaHus (Ha KOHKPETHBIX
nmpuMepax)

Tema 1.5. DkocHCTeMHBIH YPpOBEHD (8 uacos)



buonenos wu oaxocuctreMa.  buoreomenHo3.  B3amMOCBA3p  MONyIdnud B
O6uoreonieHo3e. THUmbl B3aUMOACHCTBHS PA3HBIX BHAOB (KOHKYPEHLHUS, XHITHUYECTBO, CUMOMO3,
MAPA3ATU3M).

4. UHenm mnuranmmss. OOMEH BemecTB, TMOTOK H TMpeBpalleHHe JSHEPTUU B
O6uoreonieHose. Porxs mpoussoguteneii, morpebureneid u paspymureneii OpraHMUIeCKUX BEINECTB
B DKOCHUCTEMAaX U KPYTOBOPOTE BEINECTB B MPUPOJE.

HckyccTBeHHBIe OHOLIEHO3H (arpodkocucteMsr). OCOOEHHOCTH arpodKOCHCTEM.
JKOJOTHUYECKAs] CYKLECCHS.

JeMoHcTpamusi  KOJIEKUMH,  WIMIOCTPUPYIOIIMX  HKOJOTHYECKHE  B3aMMOCBSI3H B
OMoreoIeHo3ax; MOACIEH IKOCUCTEM.

* DOKCKypcHus B OHOTEOIEHO3.
+ Jlabopatopnas pabota

6. BoidBaeHHEe TUNOB B3aUMOJAEHCTBHS PA3HBIX BUJOB B KOHKPETHOU 3KOCHCTEME

7. CocTaBieHHe CXEM Nepenadn BEIIEeCTB W SHEPTUH (Lernel MUTaHus)

8. 3yueHne u onucaHue 3KOCUCTEMBI CBOSH MECTHOCTH.

Tema 1.6. Buocdepusiii ypoBens (4 uaca)

Bbuocdepa u ee cTpykTypa, CBOHCTBA, 3aKOHOMEPHOCTH. KPYroBOpOT BEINECTB U PHEPTHH B
ouochepe. Omomonus Ouochepbi. BaugHue JedTenbHOCTH ueloBeka Ha Owocdepy.
OKOJIOTHUECKUE KPHU3HUCH. PanmoHaIbHOE MPUPOIOTOTB30BAHHUE.

HemoncTpamus mMoaeneii-anmmukauuii «bnocdepa n uenosex».

PA3JIEN 2
SBoJaonus.
(7 wacoB)
OCHOBHLIG TMOJTOKCHUI TCOpUHU JBOJKOIIUNA. I[BI/I)KYH.II/IG CUJbI OBOJTKOILIUHA:
HACIE€ACTBEHHOCTD, M3MEHUYUBOCTb, 6oprda 3a CYIECTBOBAHUE, €CTECTBEHHBII

oTOOp. PesynbTaTel SBOMIONMK. MHOrOOOpasWe BHAOB, MNPUCTIOCOOIEHHOCTh OPTaHU3MOB K Cpejle
oOuTaHus.

[MpucmocobneHHOCTs W €€ OTHOCHTEAbHOCTh. (OOpa3zoBaHWe BHAOB — MHKPOIBOIIOIHS.
Makpo3BOAOLHS.
JleMOHCTpammst  JKMBBIX  pPACTEHHMH H  JKABOTHHIX, repbapueB W KOJUICKLHH,

WITIOCTPUPYIOMIUX  HM3MEHUHUBOCTh, HACAEACTBEHHOCTh, MNPUCHOCOOIEHHOCTh, PE3YJIbTaThI
HUCKYCCTBEHHOTO 0TOOpA.

*  DKCKypcus

[MpuuuHB MHOrOOOpa3us BHIOB B MPHUPOJE.

PA3JEJ 3
Bo3nnkHOBeHHE H PA3BHTHE KH3HH.
(67 uacoB)
Baragasl, TMHOTE3Bl W TEOPUH O MNPOUCXOKIASHUM KU3HUA. KpaTkas HCTOpUA Pa3BUTHIL
opraHuveckoro Mupa. JlokazarenbcTBa 3BOTIOLMH.
JeMOHCTpanus OKaMEHEIOCTEH, OTIEUATKOB, CKEIETOB MO3BOHOUHBIX KUBOTHBIX, MOJACICH.
» JlaGopatopHas paborta
H3yueHne naneoHTONOTHYECKUX AOKA3aTEIbCTB 3BOIOIHUU.
* DKCKypCHsS B KpaeBeIUeCKHH My3eH WIH Ha reoIoruuyeckoe oOHaKeHue
PopMBI H CPeACTBA KOHTPOJSA
B paboueit mporpamme mpeaycMOTpeHa cHcTeMa (pOopM  KOHTPOJA  YPOBHSA
AOCTH)KeHHH y4yamuxcsa.B CTpykType nporpaMMbl NPOBEPOUYHBIE CPEACTBA HAXOMATCA B
JOTUYECKONW CBI3M C coAep:kaHWeM ydueOHOro Marepuana. Peanmsammss MexXaHHM3Ma OLEHKH
VpPOBHS OOVYEHHOCTH MpPEANOJaraeT CHCTeMATHU3aluilo u o000ImeHne 3HAHWW, 3aKpervieHue



YMEHHUH ¥ HABBIKOB, NMPOBEPKY VPOBHA YCBOCHHUSA 3HAHWH M OBIAJACHHUS YMEHHSIMH M HABBIKAMH,
3aJaHHBIMHU KaK IIAHHUPYEMBIC PE3yIbTAaThl OOYUCHHUS.

JAnsg KOHTPONS YPOBHS AOCTHIKCHHH VYaIUXCS HMCHONIB3VIOTCS Takue BHIABI U (OPMEI
KOHTPOJS Kak MNpPEABAPUTEIbHBIN, TEKYIUHH, TEMATHYCCKUN, HTOTOBBIH KOHTPOIb, (OPMEI
KOHTpons: nupepeHUHPOBAHHBIA HWHAWNBHAYATbHBIH MHCBMEHHBIH ONPOC, CaMOCTOSTEIbHAS
nmposepouHas padoTa, TECTHPOBaHHE, OHWOTOTHUYCCKHUH MJUKTAHT, MHCHBMCHHBIC JOMAaIIHHE
3aJaHUs, aHalW3 TBOPYECKUX, HCCICAOBATEIBCKUX paboT, pe3yabTaTOB  BBIIOJIHCHUSA
JUAaTHOCTHYECCKUX 3aJaHuil yueOHoro mocodus win pabodeil TeTpaiu.

Jnag Texymero TeMaTHYEeCKOTO KOHTPOIS M ONEHKH 3HAHWH B CHUCTEME YPOKOB
MPEIyCMOTPEHB TECTHPOBAHHE, OHONOTHYECKHE IUKTAaHTHL H ap. Kypc 3aBepmaror ypokw,
MO3BOJIIIOIIME OOOOMUTh W CUCTEMATU3UPOBATh 3HAHUA, a4 TAaKXKE MNPUMCHHUTH VMCHH,
MPUOOPETCHHBIC PH U3VICHUH OHOIOTHH.

HNroroenie TecThl
. 110 TeMe: « MOJIEKYISIPHBIH YPOBEHB)
. mo teMme «KmeTounsii ypoBeHb»

W N =

. mo TeMe «OpraHu3MeHHBIH YPOBEHbY
4. mo temaMm «llonmyTSIMHOHHO-BUOOBOW YPOBEHB», «IKOCHCTEMHBIH ypoBeHb», «buocdepHsiii
VPOBCHbB»
5. mo Temam ((3BOJ’IIOLII/IH OPraHUuYCCKOro Mupar, «Bo3HUKHOBEHHE H pPa3BUTUC KU3HU Ha
3emae»
JlaGopaTtopHbie padoThl

JlaGopatopunas pabora Nel «Pacmennenue mepokcwaa BOAOpPOAa C  MOMOIIBIO
(EPMCHTOB, COACPIKAIUXCS B KUBBIX KICTKAX)»

JlaGopatopuas pabora No2 «PaccmaTpuBaHHME KISTOK PAaCTCHUM, KHUBOTHBIX MOJ
MHKPOCKOIOM)

JlaGoparopHas pabora Ne3 «BrigBneHHEe H3MEHUYHBOCTH OPraHU3MOBY

JlaGopatopuas pabora Ned «MayueHue MOpdOIOrHIECKOr0 KPUTEPHS BHIA)

JlaGopatopHas paborta Ne5S «BrigaBieHue mnpUCTOCOOICHHH y OPraHU3MOB K Cpexe
obuTtaHusg (Ha KOHKPETHBIX IPUMEPax)»

JlaGopatopuass pabGora Ne6 «BeisiBjAcHHE THIOB B3aUMOJCHCTBHS PAa3HBIX BHIAOB B
KOHKPETHOM 3KOCHCTEMEN

JlaGopatopuas pabora Ne7 «CocraBieHHE CXeM NEPEIadd BEINECTB M SHEPrum (LCTCH
TTUTAHHM ).
JlaGopatopuas pabora Ne8. N3yueHHE M OMHUCAHUE IKOCUCTEMBI CBOCH MECTHOCTH.
JlaGoparopuas pabora Ne9 MayueHne majneoOHTOIOTHISCKUX JOKA3aTEIbCTB 3IBOIIOIUH



KAJIEHIAAPHO-TEMATHYECKOE IIJIAHUPOBAHUE

Ne aarta Haspanue paspaena, TeMsl Ilnanupyemble pe3yabTaTbl 00y4eHUd Ipuemsi, OGopynosanue dTan /3
o/ YPOKOB METOARI H pa3sBUTHUS
TEXHOJIOTHH yMeHust
NpHMeHsieMble 0KA3BIBAT
HA ypOKe
yp npoodJyiemy
Beenenue (24.)

1(1) ¥Ypoxk 1. buonorus xak Hayka u Gecena My nbTrMe TUHHBIHI §1,2

METOJBI €€ HCCICIOBAHMSL MPOCKTOP,

MPe3CHTALUA

Texnnka 6e30macHOCTH U

Mpasuna NOBEACHUS B Wncrpykpm o Th

KabuHeTe OUOTIOTHH
2 (2) Ypok 2. CoBpeMecHHBIC JdaBaTh ompe/eeHne MOHATHIO KI3Hb. [Ipo6nemuas | MyapTuMme AuiHbI OmnBIT $3

Hay4YHBIC NPCICTABICHUI O 5 0Ka3aTeNIbCTBA

y p A 3 HaswpiBaTh CBOMCTBA KHBOTO. 6ece,[[a HpoeKTOp, A
CYLHOCTH KH3HH. 3HAUCHHE Npe3eHTALHA Ha OCHOBC
6HOHOFH‘I€CKOI/I HAVKH. OnuchbIBATH IIPOSIBJICHUE CBOUCTB JKHUBOTO. CAbIAYIITUX
y p
3HAHUMI

PasmmuaTts mpomecck oOMeHa y JKHUBEIX OPTaHH3MOB
U B HEXXUBOH Ipupoje.

B])I)Ie.]'ISITL 0COOEHHOCTH PasBUTHUA KHUBBIX
OpTraHu3MOB.

*I[OKaSLIBaTL, YTO JXKUBBIC OPraHU3MBbI- OTKPBIThHIC
CHUCTCMEIL.

OcHOBHBIE TTOHSITHS
Kuzup OTKpHITas cucTeMa.

HaCJ’ICZ[CTBeHHOCTB.HSMCH‘II/IBOCTB.




Pasnen 1. YpoBHu opraHuzaumu :kuBoii npupoabi (52 4.)

Tema 1.1. Moaeky.iapHbiii ypoBenb (10 4.)

3 (1)

Ypoxk 1. YpoBHH opraHA3aniuu
SKABOU TIPUPOJBL.
MonexyspHBINA YPOBEHB:
00IIasT XapaKTEePUCTHKA

I[IpuBoaANTE NpHUMepbI GHOIOIUMEPOB.

HaspiBaTh: IpoIieccH, IPOUCXOIIINNE HA
MOJIEKYJISIPHOM YPOBHE, YPOBHH OpPTaHU3alluU KU3HI
U 3]IeMEHTHI, 00pasyIomue YpOoBeHb.

OnpemeaTh IPUHATIEKHOCTh OHOTOTHIECKHX
00BEKTOB K YPOBHIO OpTaHH3AIUH.

B])I)Ie.]'ISIT]) TPYHUIIBI IIOJTUMEPOB U HAXOAUTH
pasjmune MCKJIy HHUMU.

PackpbIBaTh CYIMHOCTH HIPUHITUIIA OpPraHU3aIun
OMOTIOIMMEPOB.

Oﬁ'])flCHﬂT]), IIovueMy 6eHKI/I, HYKJICUHOBBIC KHUCJIOTHI,
YTIEBOJABI U JIMIIUJBI ABIIAIOTCSI 6I/IOHOJ'II/IMepaMI/I
TOJBKO B KIIETKE.

OcHosnble noHsTU MorOoMep llonmmep
buononumep

[IponsunyTas
JTEKITHAL

(PKMYIT)

MynpTIMe TUHHBIT

MPOCKTOP,
MPE3CHTALUS

§1.1

4(2)

Ypoxk 2. MHOrOMONEKyY JSIPHBIE
KOMILTICKCHBIC CHCTEMBI.
VraeBoasl

HpI/IBO)lI/ITL NpUMEPDBI BEUIECTB, OTHOCAITUXCA K
yrieBoJaM

HaspiBath: OpI‘aHI/I‘IeCKI/IC BEIIECTBA KIICTKH, KJ'IeTKI/I,
TKaHU, OpTraHbl, GoraThie YTIIeBOJaMH.

XapakTrepu3oBaThb: bHOJIOTHYIECKYIO POJIb YIIIEBOAOB;

*KaacengpuuupoBaTh yIIeBobl 10 TPYIILaM,
CBsI3bIBasT (PMBUKO-XUMUYCCKHIE CBOMCTBA U
Ouonornueckue (yHKITHAH.

OcHOBHBIE NOHSITUSL: Y TIIEBOJILI

OOpsacHeHHE C
3JICMCHTAMHU
npoOaeMHO T
becennr

My npTHME THHHBI T
HPOEKTOP,
Mpe3eHTAIN

OnbiT
JOKAa3aTEIbCTBA
Ha OCHOBC
MPEIBLAYIAX
3HAHUH

§1.2




5(3) Ypok 3. MHoromonekyasapaeie | [IpuBoauTh mpEMepbI BEMECTB, OTHOCAIIHIXCS K O6Gbacuenue ¢ | MyabTuMe THIHHBIH OnsiT §1.3
KOMILTICKCHBIC CUCTCMBL. AHITHTAM. 3IEMEHTAMH HPOEKTOP, J0Ka3aTENbCTBA
T et HaspiBaTth: Opranmdeckue BemecTBa KIeTku, KieTkw, npobaeMHON npe3cHTAnuA Ha OCHOBC

TKaHH, OpraHbl, OoraTrole TUIHAAMHA Bece;[bl npeaAblAYIINUX
3HaHUHU

XapakTepH3oBaTh: bruororndaeckyo ponb IHIHAOB.

*Knacenduuuposars JXups! 1o rpymmaMm. cBS3bIBast

X $U3UKO-XIMHYeCKHe CBOMCTBA M OHONOTHYECKHE

by HKITHT

OcHopHble nousitust: Jlunugasr ['opMOHEL

6 (4) Ypok 4. MHoromonekysapaeie  |HaspiBaTh mponyxrer, Gorarsie Genkamm. O6psacucHue ¢ | MyJIbTUMEIUHHBINH OunwiT §1.4
KOMIUICKCHBIC CHUCTCMBEI. OCKTO
C 6 Y3HaBaTh IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKY B SJICMCHTAMH P p. AOKa3aTCIbCTBA

OCTaB U CTPOCHUC OCJIKOB GeKa. HpO6J’IeMHOI>i npe3CHTanusA Ha OCHOBE
becennr MPUMCHCHHUS
HaspisaTth: CBs35, 00pasyoomyo MepBUIHYIO
. MOJIVICHHBIX Ha
CTPYKTYpy Oenka, BemecTBo- MoHOMep Oenka. N
ypPOKE 3HAHUM
XapakTepn3oBaTh YPOBHH CTPYKTYpPHOH
OpraHm3aIuy OeTKOBON MOICKYIIEL
*loka3aTh M3MEHCHUS CBOMCTB GETKOB IIOJIOXCHHEIE B
OCHOBY WX (YHKITHH MeXaHH3MOM IEHATYpallud u
peHaTypanuu Genka.
OnpegeaTh NpU3HAK JeTIcHAS OSIKOB Ha MPOCTHIE U
CITOKHEIE.
OcHoBHble moHsiTUS: benku (IpoTenHsl,
monunentuasl) ['mobyna. Jlenmaryparus
7(5) Ypok 5. OyHkipn O0SIKOB Haseipath QyHKImu Genkos. [TpoGnemuas My nbTrMe TUHHBIHI OunwiT §1.5
. OCKTO
OnmuceIBaTh TIPOSIBICHHE CTPOUTEIBHOM, becena P P, AOKa3aTCIbCTBA
PeTyIATOpHOM W sHepreTHUecKo# (yHKIII TIpe3CHTALI Ha OCHOBC
OpTaHMYCCKUX BEIIeCTB. NPUMEHEHUS

IIpuBoauTs NpHMepHI GEIKOB, BEITOTHIIONIX
pasnnuHble (QyHKIHM.

*lokasaTh IPWIUHEI MHOTOOOpasys GyHKIHH

MOJYYCHHBIX Ha
YPOKE 3HaAaHUU




OEJIKOB.
XapakTepuszoBarth IposBicHue (YHKIHN OEIKOB.

OGBSACHATE, TOYeMy OEIKH pejKo HCIONB3YIOTCS B
KayecTBe MCTOYHHUKA SHEPIHUU.

Ocnosubie noussTuss Qepmerr ['opmon

8(6) Ypok 6. MHOTOMONCKYILIpHBIC | JaBaTh mo/iHOe Ha3sBaHUe HYKICUHOBBIM KHCIOTAM O6mwsacHenue ¢ | MynbTumMe TUHHBIH OmpIT §1.6
KOMIUTICKCHBIC CHCTCMBI. JAHK u PHK. 371€MEeHTAMH TIPOCKTOP, JIOKa3aTe/IbCTBA
HyxienHOBbIE KHCIOTEI HaspiBath: Haxoxzaerue mouexynsl JJHK B xnerxe, npobieMHOH Ope3CHTANMA Ha OCHOBC
Becexst MPUMECHEHUS
MOHOMeEpP HYKICHHOBBIX KHCIOT. MOJIyYEHHBIX Ha
OKE 3HAHHH
Mepeuncasite Buasl Moseky1 PHK u ux ¢pynkmmit. yp
* loka3bIBATH, 9TO HYKICHHOBEIE KACTOTHI-
OMOTIOTIMEPHL.
CpasauBarh crpoerne monexkyn JJHK u PHK.
OcHoBHBbIe TOHATHSI: HyKIeHHOBBIE KHCIOTHI
97) Ypox 7. AT® wu gpyrue | HaseiBaTh cTpyKTypHbIC KOMIOHEHTH! M YHKIHIO O6mwsacHenue ¢ | MynbTumMe TUHHBIH §1.7
OPraHHYCCKUC coeaunenus | ATD. 3IeMEHTAMHE TIPOCKTOP,
KICTKH OnncpIBaTh MEXaHU3M OCBOOOXKICHUS M BHIICICHUT npo6neMHOH Ope3CcHTAIHNA
SHEPTHH. becennt

IIpuBoaAUTL HPHUMeEPHI KUPOPACTBOPUMBIX U
BOJOPacTBOPUMBIX BHTaMUHOB.

OO0'bSICHSITH, [IOUEMY CBSI3H MEXJ[y OCTaTKaMU
dbochopHON KMCTOTH HA3BIBAIOTCS
MaKpOIPrUIeCKUMH.

XapakTepu3zoBaTh: OuHonormaeckyo poab ATD; ponn
BUTAMHHOB B OpTaHU3Me.

OcHOBHbBIE TOHSITHS MaKpOBpI‘I/I‘IECKaH CBA3b




10 Ypox 8. buonormieckue | Bocnponssoauts ompeaeenune cieyomux [Mpobaemuas My npTUME TUHHBIH OmnpiT §L.8
(8) KaTalTU3aTOPHL. TEPMHUHOB: (DEPMEHT KaTalln3, KaTaluzaTop. 1a60paTopHAs | MPOEKTOP, OKA3aTETBCTBA
JlaGopatopuast paGora Ne 1 IIpuBoaANTL MpUMePBI BEIIECTB- KaTalu3aTOPOB. pabora Ope3CcHTAUA Ha OCHOBC
WHuCTpYKTHBHEIC NPUMEHEHUS
«Pacmeruienue TCPOKCHIA | TTepeuncasith HaKTOPEL, ONpeIeISIONHe CKOPOCTh by P
BOZOPOAA C TOMOIIBIO | yyvraeeki peaxiui KapThl , TMEPEKHUCH | MPAKTUUYECKOrO
(CPMCHTOB, COACPIKAIIUXCH B BOAOpOA, ChIpOM Ha0M0 ACHUSA
SKHBBIX KIETKAX OnucpIBaTh MEXaHU3M YHACTHS KaTalH3aTOPOB B kaprodens, BapeHBI
>
XUMHYECKHAX PEaKIIusX. KkapTode s,
O0BsACHATDH, IOYeMy OONBIIMHCTBO (epMEHTOB IIpH
BBICOKOM TeMIlepaType TepseT KaTaIuTHIeCKUe
CBOMCTBA.
ITokasarh BIMSIHHE BHTaMUHOB.
*Menoib3oBaTh JabopaTopHyIo paboTy His
J0KA3aTeIbCTBA BBIIBUIAEMbBIX IIPE/IIIONOKCHUH;
APrYMEHTHPOBATH IIOJYUCHHbIC PE3YIBTATHI.
OcHoBHble noHsiTust: Karamus KaranusaTopst
@®epmeHT AKTUBHBIN NEHTP
KodepmenT
11 Ypox 9. Bupycer JaBare onpejesicHHe TEPMHHY [APA3UT. O6msacuenue ¢ | MyapTuMe TUITHBIH OmeiT §1.9
MOBT
9) TepeuncsiTh IPH3HAKH KUBOTO. 3JICMCHTaMU OPOCKTOP, AOKa3aTenbCTBA
npoOaeMHO T MPE3CHTALIHAS Ha OCHOBE §L.1-
IIpuBoauTH NpUMepHI 3a00IeBaHAN, BHI3BIBAEMBIX Beceasr NpUMEHEHUS 1.8

BHUpPY CaMI.

OnuceiBaTh IUKI Pa3BUTUSL BUpYycCA.

BeigeasiTh 0COOEHHOCTH CTPOCHHS BHPYCOB.

* lJokaspiBaTh: UTO BUPYCHI - 3TO XKUBBIE OPIaHU3MBI,
Yro BUpYCHI - BHYTPUKJIETOUHBIE IaPa3UTHL.

Ocnosnble nonsitusi: Kamcuy [lapasur.

MOJYYCHHBIX Ha
YPOKE 3HaAaHUU




12
(10)

Ypok 10. Obobmaronmii yvpok
mo Teme  «MonekyaspHBIH
YPOBEHb OPTraHU3aLUH >KUBOH

TPUPOIBD)

. YMeTh CHCTeMAaTH3UPOBATh, 0000IATh 3HAHMS.

OOpsacHeHHE C
3JICMCHTAMHU
npoOaeMHO T
becennr

Tema 1.2. Knerounbliii ypoens (14 u1.)

13 Ypoxk 1. OcHosHbIe NO0KEHKS | [IpHBOANTE MpUMEPBI OPTaHM3MOB, HMEIOIIHX O6bacuenue ¢ | MynapTuMe 1uiHBIT OmeiT §2.1
(1) KJICTOYHOH TCOPUH. KICTOTHOE M HEKIETOMHOE CTPOCHHC. AICMEHTAMHU POCKTOP, JOKa3aTeIbCTBA
JaGopatopuas paGora Ne 2 | Hasemsats: npoOaeMHO T WHTCPAKTUBHAS Ha OCHOBE
beceaw JOCKa, OMpe3eHTanus MPUMEHEHUS
«Paccmatpusanne KJICTOK | psHeHHEIC CBOMCTBA KIETKH, ’
pacTeHuUit JKHUBOTHBIX MO WHCTpYKTHBHEIC MPaKTHIECKOTO
2
MHKPOCKOIOM) MOTIOKEHMSI KIIETOYHON TEOPHUHL. KapTbl, MHKPOCKOMHI, HaOII0ACHU S
MHUKpOOpEenapaTsl
Y3HaBaTh KICTKHU Pa3IAIHBIX OPTAHH3MOB. pompermap
KusotHas KIICTKaA,
HaxoauTh B GHOJIOTHYECKAX CI0BApPIX H PacturenpHas KaeTKa
CIPABOYHHUKAX 3HAYUEHHE TEPMIHA TEOPHSL.
OGBSCHATH OONTHOCTH MPOUCXOKICHUS PACTEHUN U
KHBOTHBIX.
* IoKa3bIBaTh, YTO KIETKA - XUBasK CTPYKTYPA.
CamocTosiTeIbHO (OPMYIHPOBATH OIpeeICHIE
TEepPMHHA IUTOIOTHI.
JaBaTh OIEHKY 3HAYCHMIO OTKPBITHS KJIETOUHOMN
TEOPHH.
OcHoBHbIe mousiTus: [{uronorns.
14 Ypok 2. Xumudeckuii coctae u | Pacnosnasarh n onncbisath Ha Tabaumax O6bacHenue ¢ | MynbTHME THHHBIH §2.2
2) CTPOCHHUEC KIICTKH. KIETOUHYI0 MeMOpamy. SIEMEHTAMHU POEKTOP,
Knerounas MeM6paHa HaspiBath: CriocoOnl MPOHUKHOBEHUIO BEIECTB B HPO6J'161VIH017I npe3CHTaIUA
KIeTKy ; DYHKIIMH KIETOIHON MeMOpaHbL. beceaw

OnuceIBaTh XUMHUUECKOE CTPOCHHE, CTPOCHUE
KIETOYHON MeMOpaHEL




XapakTepnszoBaTh (GYHKIINH KICTOTHOU MeMOpaHEL

HpOFHOSI/IpOBaTL IIOCJICACTBUA Y JAIICHUA pa3JIMIHbIX
OpTraHOUJOB U3 KICTKH

OnmncbiBaTh MEXaHU3M IIWHOIIUTO3a U CI)aI‘aSI/ITOSa.

OcHOBHBIE MMOHATHS: XHUMHUYCCKUN COCTaB
OpI‘aHOI/IZ[bI; L[I/ITOHHaSMa;HI/IH_[eBapI/ITeJ'IBHaSI BakKyoJb

15
3)

Ypok 3.. Aapo kreTKH.
XPOMOCOMHBIH Ha0Op KIIETKH.

Y3HaBaTh 110 HEMOMY PHCYHKY CTPYKTYPHEIE
KOMIIOHEHT sJpa.

OnncepiBaTh 110 Ta6J'II/H_[e CTpOCHHEC AJpa.

AHAJIM3HPOBATH COJICPKaHUe IIpejlaraeMbIX B TEKCTE
OIIpeieIEHNY OCHOBHBIX IOHITHH.

YceTaHaBIHBATE B3aNMOCBS3h MEXIY OCOOCHHOCTIMH
cTpocHMS U (yHKITHH SApa.

* lokazaTeJpbHo O0BACHATH MeXaHU3M 00pa3oBaHUS
XPOMOCOM.

OnpegenssTe HaOOp XPOMOCOM Y Pa3sIUIHEIX
OPraHU3MOB B I'aMeTaX U B COMaTHIECKUX KIETKaX.

OcHoBHBbIe mousiTHSA: Jlumnonausiit Habop, ['ameTs;
[MamronaHbId Habop, ['OMOIOTHYIHBIE XPOMOCOMEL,
Kapuoturr, [Ipoxapuorsr; ComaTuueckue KIETKH |
OYKapHOTHI ; XPOMOCOMEI,

OOpsacHeHHE C
3JICMCHTAMHU
npoOaeMHO T
becennr

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

OnbiT
J0Ka3aTeabHOTO
H3JI0KEHUA
Marepuana

§23

16
(4)

Ypok 4. DHIomIa3MaTHIECKas
cetb. Pubocomel. Kommnexe
Tonbmoxu.

PacniosHaBaTh 1 onmchIBaTh Ha Ta6J'II/H_[aX OCHOBHEIC
JacTu | OpraHoOUAbI KICTOK 3YKapHuoT.

HaspiBath: OpraHOUAbI MUTOILIA3MBIL, CI)yHKL[I/II/I
OpraHOuJOB.

O1anyaTh IO CTPOEHHUIO MEPOXOBATYIO OT INIaJKON
SlIC.

XapaKTepI/ISOBaT]) OpraHOUAbI KIIETOK 3yKapuoT 110
CTPOCHUIO U BBITIOJTHACMbBIM CI)yHKL[I/ISIM.

* loka3pIBATh CBS3b QYHKITHH CIEIUAIH3HPOBAHHOM

OOpsacHeHHE C
3JICMCHTAMHU
npoOaeMHO T
becennr

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

OnbiT
J0Ka3aTeIbCTBA
Ha OCHOBEC
MPUMCHCHHUS
MOJIVICHHBIX Ha
YPOKE 3HaAaHUU

§2.4




KIETKH ¥ OOJIbIIeH PasBUTOCTBIO, HpeO6J’IaZ[aHI/IeM
OTJACIIbHBIX OPraHOUJIOB KIIETKH.

OcHosuble nousitusi: Opranounsl;, [{uromnazma

17 07.11 Ypoxk 5. JIn30cOMBL PacrosHaBaTh M ONHCHIBATH Ha TaOIUIAX OCHOBHHE | ()OBLICHEHUE C My nbTHME TUHHBI I OnwiT §2.5
(3) Muroxorapuu. Ilractuzer. H4CTH H OpTaHOMIBL KICTOK SyKapHOT. 3JICMCHTAMH POCKTOP, JOKa3aTeabCTBA
Ha3spiBaTh: OpraHOMILI MATOIIA3MEL, (yHKITIN npobaeMHOH npe3CcHTanusA Ha OCHOBC
OPraHOUIOB. becenn NPUMEHEHHUS
., MOJYYEHHBIX Ha
OTaANYATEH [0 CTPOEHHIO MEPOXOBATYIO OT TIAJKON N
OIIC. YPOKE 3HaHHH
XapakTepuszoBaTh OPTaHOUBI KIETOK yKaPUOT IO
CTPOEHHUIO U BBIIOTHIEMBIM ()Y HKITHSIM.
* Ioka3bIBATH CBA3b (DYHKIUH CIIENMATA3UPOBAHHON
KIETKA U GONBINEH PA3BUTOCTHIO, MpeoblajaHueM
OTJIENBHBIX OPTAHOU/IOB KIETKH.
OcHopnble nonsitusi: Opra"gous! [{uromnnazma
18 Ypox 6. Knerouneii uentp, | PacnosnaBate n onmcbiBarh Ha Tabnunax ocHOBHEE | QGpscHEHHE ¢ | MyabTHME TUHHBIH OmnbIT §2.6
(6) OpraHOHIBI ABUKCHHMS, | TaCTH H OPratHOMABL KICTOK Sy KapHOT. 3JICMCHTAMH NPOCKTOP, J0Ka3aTeaIbCTBA
KJICTOYHEIC BKJIIOUCHHS o
JICTO C BKIIIOMC HasbiBaTh: OpraHOU/BI IUTOILIA3MBL; DYHKIMA npobaeMHOH npe3CHTANMA Ha OCHOBC
OPraHOUIOB. becenn NPUMEHEHHUS

HpI/IBO)lI/IT]) IIPpUMEPHI KIICTOTHBIX BKJIIOUCHUH.
OTanyaTth BUABI INIaCTHUJ PaCTUTCILHBIX KIICTOK.

XapaKTepI/ISOBaT]) OpraHOUABI KIICTOK DYKapHUOT 110
CTPOCHUIO U BBIIIOJITHACMbBIM CI)yHKL[I/ISIM.

*loka3pIBATh CBS3b QYHKITHH CIEIHAaTH3UPOBAHHOM
KIeTKH U OoNbIIell pa3sBUTOCTHIO, IpeobiafjaHueM
OT/IEIBHBIX OPTaHOUJIOB KIIETKH.

Ocnosnble nousTus: Kpucrsl, I'pans ; [{lurockener;
I{erTrpuonp

MOJYYCHHBIX Ha
YPOKE 3HaAaHUU




19 Ypox 7. [Ipoxapuotsl, | /laBarh onpejesienne TEPMHHY [IPOKAPHOTHL [po6remaTusa | My nbTUME TUHHBIH [Ipo6nemarusan | §2.7
3YKAPUOTHIL. Pazanaus B
(7) yKap Y3HaBaTh U pa3jiHuaTh II0 HEMOMY PUCYHKY TSt HPOCKTOD, Wi n
CTPOCHHH KICTOK JYKapuoT H | ... IIPOKAPHOT U 3yKapHOT. npe3eHTauus JOKa3aTCIbCTBO
MPOKAPHOT. b Ha OCHOBEC
ACIMIO3HABaATh II0O HEMOM HUCYHKY CTPYKTYPHBIC
Y PHCYRIY STPYRLYP TEOPETUUECKUX
KOMIIOHCHTHI HPOKAPHUOTHICCKOU KIIECTKH. o
3HAHUHN U
PaCCManI/IBaTL Ha roTOBbBIX MHURpoOIIpennaparax u HpaKTI/I‘IGCKI/IX
ONMUCBHIBATH OCOOEHHOCTH KIIETOK OaKkTepuil. .
P Ha0 0 e HUH
OnuceIBaTh 10 Taﬁ.]'[l/ll_[el CTPOCHUEC KIIETOK
IIPpOKaApHOT, MEXaHU3M IIporecca cn0p006pa3013aHI/151
y OakTepwmil.
CpaBHI/IBaTL CTpOCHUE KIICTOK dYKapuoT U
IIPOKapHoOT U JAeJlaTh BbIBOJ Ha OCHOBE€ 3TOI'0
CpaBHeHU .
*O0BACHATH 3HAUCHUE CIOP IS KI3HU OakTepui.
*I[OKaSLIBaT]) IPpUMUTHUBHOCTH CTPOCHUS IIPOKAPHUOT.
*HNenonb30BaTh MpakTHISCKYIO paboTy IS
JoKa3aTeJIIbCTBa BBIJIBUT'aCMbBIX Hpel[HOHO)KeHI/If//I (o]
POACTBE U €AUHCTBE JKUBOHU IPpUPOJBL.
OcHoBHBbIe MOHATHS [[poxaproTsl  AHa’poOBI
20 Ypok 8. OOmen Bewmects u | JlaTh ompejesienne MOHSITHSAM aCCHMHUIATHNS 1 O6bacuenue ¢ | MyabTUMe AUHAHBIH OunwiT §2.8
(8) OpCBPALICHUC  SHCPruM B | AMCCHMIUUAIICL npoGaeMHON | mpOeKTOp, TCOPETHYCCKOTO
KJICTKE. AccuMuISIas 51 -
JICTKC ce JHIn Ha3spiBaTh: DTamsl oOMeHa BeleCTB B OpTaHI3ME, becenoit IIpe3CHTaNUA A0Ka3aTcJIbCTBA

JUCCUMIUTALMA. MeTaboausMm.

Pors AT® m depmenTOB B 0OOMEHE BEIEeCTB.

XapakTepn3oBaTh CYIIHOCTH IIpollecca oOMeHa
BEIECTB W IIPEBpAalleHUs SHEPrUM.

PaS}leJ’[ﬂTL IIponecchl aCCUMUIIINAN U JUCCUMUIISITAN.

*I[OKaSLIBaT]), YTO aCCUMMIIANUA U JUCCUMUIIAIAA -
COCTaBHBIC HaCTH €JUHOI'0 IIponecca obMeHa BCIICCTB.

*O0bSICHATD B3aUMOCBSI3b aCCUMHAIIATWN U




JUCCUMUIISIITHAHN.

OcHoBHBIE MOHATHS: MeTabonmsM A CcCHMMISAINL
Juccnmmsinug - @epment
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Ypok 9. AspobHoe wm
aHa’POOHOS JIBIXAHUE.
DHEpreTHMeCKuii  OOMEH B
KJICTKE.

I[aT]) onpeaeJeHue NOHATHI JUCCUMUIIAIINA.

AHaJ’II/ISI/IpOBaTL COJICpKaHue OHpeZ[eJ'IeHI/Iﬁ
TEPMHUHOB TI'TUKOJIN3, 6pO>KeHI/Ie, JLIXaHue.

Hepe‘II/ICJ'IﬂT]) oTalbl JUCCUMMIIAIAHA.

HaspiBaTh: BeecTBa - MCTOYHUKY DHEPIHU;
MIPOAYKTHI peaKITHii 5TanoB 0OMeHa BEIIECTB;
JTOKAIH3AIHIO B KIETKE 5TAIlOB YHEPTETUUECKOTO
obMmeHa.

OnmnceiBath cTpoeHue u poilb ATO B oOMeHe
BeITeCTB.

XapaKTepI/ISOBaT]) STaIlbl DHEPTETUICCKOT'O oOMmeHa.

OcHoBHble noHsiTUS: [ THKONIN3 bpoxeHue
Jprxanme

O06biacHeHHE C
3JIEMEHTAMH
Oece bl

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

§2.9

22
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Ypoxk 10. Tumer nwTaHmsL
ABtoTpodsi, reTepoTpodml.
DOTOCHHTE3 B XEMOCHHTES.

Hepe‘II/ICJ'ISITL CIIOCOOBI IIUTaHuA, UCIIOIIL30BaHUC
IIOTI0IMacMbIX KJIeTKOH BCIICCTB.

IIpuBoANTE MpHUMePHI TeTePOTPOPHEIX U
aBTOTPO(HBIX OPTAHU3MOB.

OnmncbiBaTh MEXaHU3M CI)OTOCI/IHTGSa H XCMOCHHTE3aA.

AHaJ’II/ISI/IpOB aTh COJEpiKaHUue OHpeZ[eJ'IeHI/Iﬁ
TEPMHHOB.

KnacendpunmpoBats opraHH3ME IO CIOCOOY
HIUTaHUS.

Boiaesite 0COGEHHOCTH LIUTAHUS TeTepoTpodoB U
aBTOTPO(OB.

XapakTepnszoBaTh aBTOTPO(OB T reTepoTpodoB

CocraBiaeHue
KJacTepa

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

§2.10
n2.12




O060cHOBBIBATH HaIHIHE Pa3HbBIX cr1oco0oB IUTaHUSL
KIJICTOK 3€JICHOT'O paCTCHUS.

OO0BsICHATH POJTh HUTPUPUITUPYIOMHX OakTepuit s
BBICIINX PacTEeHUH.

OcHoBHBIe MOHATHSA: ABTOTPODE ; DOTOTPODHL;
Xemotpodsl, ['eTeporpodnt

23 Ypok 11. Cunre3 Genko B | [laBarh onpejeleHne TepMHHAM acCHMIIAIWMS, reH. | [IpoGaeMHas My nbTuMe JUHHBIH BocnpusTue §2.13
KIeTke. ['CHEeTHYECKHHA KO
(11) T A HaspIBaTh: cBOMCTBA FeHETHYECKOIO KOJA, JCKIAA HPOCKTOD, MaT€puaila B
PaHCKPUIILIIL. npe3eHTanus npo6neMHoH
poms u-PHK, m-PHK B GmocuuTese Gemka. TOTHKE
AHaIU3HPOBATH COIEpKAHKE OIPE/EICHINA: TPUIIET,
KOJIOH, TeH ,FeHETHYCCKUN KOJ[, TPAHCKPHIIIIH,
24 Ypox 12. Cumres Gemxop p | 'PaHCPHHA §2.13
(12) knetke. Tpancnoprasie  PHK. | ogpscnsars CYIIHOCThH T€HETHIECKOTO KOJIA.
Tpanacmsms.
OnuchiBaTh Ipolece OuocuHTe3a OelKa 0 cXeMe.
XapakTepusoBaTh: MEXaHW3M TPAHCKPHUIIITHI,
MEXaHU3M TPaHCISITHH.
CocTaBasiTh cXeMy peali3allii HACIIeACTBCHHOM
rHPOPMAITIH B Ipoliecce OMOCHHTe3a OelKa.
OcHosnble nousitusi: 1'en; Tpumner; ['enernueckuit
ko, Komon; Tparckpunus,; AHTUKOJOH;
Tpancnsnus
25 Ypoxk 13. Poct, passutue wu | IlpuBoauth mpumeps! feleHUS KICTKH Y pasiuiHbX | [[poGnemMHas | MyabTuMe TMHHBIH Bocmpusarue §2.14
(13) KU3HCHHBIH ~ LMKI  KICTOK. | OPTaHM3MOB. JACKIUsA MPOCKTOP, BHJICO, Marepuansa B | oo
Obuwe rnowsTHA O  AeACHHM Ha3spIBaTh: mpoIecchl, COCTABISIONIUE KIU3HSHHBIN IIpe3CHTaNUA HPO6J'161VIH017I
KJICTKA Aenerue KICTKA | 1y kiteTk, (daspl METOTHIECKOTO ITHKIIA. JIOTUKE
(mMuTO3).

OnucpIBaTh IPOIECCHL, IPOUCXOJSINHIE B Pa3INIHbIX
dazax mMuTO3A.

O0bsICHATL OHOTOTHYECKOE 3HAUEHHE MUTO34.




AHaHI/I3I/IpOBaTL COJICpKaHUE OHpeZ[eHCHHﬁ,
TEPMUHOB.

OcHoBHbIe MOHATHS: JKU3HEHHBIN UK KIETKH,
Wutepdasa, Muros, Pexymmukarus, XpoMaTUIbI

26 Ypok 14. OGobmaromuil ypok | 3agaHus ¢ BEIGOPOM OTBETOB. TectrpoBanue
(14) no teMe «KneTouHeil ypoBeHBb COOPHIK TECTOBBIX
N 3ajaHus cO ¢BOGOMHBIMYU KPATKUMU U Pa3BEPHYTHIMHU | 3aJaHUM VTS
OPraHH3alMH XKMBOH NPUPOIBD) | OMATIOCKOLO 1
UTOTOBOTO
3ajaHus HA COOTBETCTBHE. KOHTPOIISL
Oononorus
3ajlaHvs Ha YCTAHOBIEHHE B3aUMOCBA3EH. OCHOBHaA IIKOJIA
TecT 4 ¢ 22-29
3aronHeHne CPaBHUTETHHBIX TaGIHUII,
3ajlaHus HA HAXOXKJEHUE OMUOOK B IIPUBEIEHHOM TEKCTE,
Tema 1.3. OpranusmenHblii yposeHns (14 4.)
27 Ypox 1. becnonoe u nonopoe | Aark onpejesieHne NOHITHIO Pa3MHOKCHHE. ITpoasunyTas | MynsTuMe JUNHBIH §3.1u
A3MHOKCHHE OPraHUu3MOB.
(1 p P HasbiBaTh: OCHOBHBIE (GOPMBI PA3MHOKEHUS, BU/bI JCKIHA HPOCKTOP, 3.2
MTOJIOBOTO M GECIIONOr0 Pa3MHOKEHHS, CITOCOORI (PKMHIT) Ope3CHTANMA

BETE€TAaTUBHOI'O PAa3MHOXKECHUA paCTeHHfI.

IIpuBoANTHL MpHUMEPHI pacTeHUH U )KUBOTHBIX C
pa3nmUYHBIMH QopMaMHU M BUJAMHU PA3MHOKECHHUS.

XapaKTepI/ISOBaTL CYIIHOCTE IIOJIOBOTO U
Oecrioaoro PasMHOKCHUA.

O0BICHATDL OHOJIOTHUYECKOE 3HAaUeHHE OECIIOIoro
pa3sMHOKEHHUSL.

OcHoBHbBIe MOHATHA: PasmHoXkeHHue, becmomoe
pa3MHOXeHme, BeretaTuBHOE pa3sMHOXKEHUE, | aMeTHl,
T'epmadpoautsr
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Ypox 2. llomoBeic KICTKM.
PasButHe MONOBBIX  KIICTOK.
Meiios. OmionoTBOpeHUE.

V3HaBaTh U ONHCHLIBATH TIO PUCYHKY CTpPOCHHUC
IIOJIOBEIX KIICTOK.

B])I)Ie.]'ISIT]) pasjmnyuanst MYXCKHX U KE€HCKHUX ITOJIOBBIX
KIICTOK.

Beigensite ocobeHHOCTH OeCIIONOro U IMOIOBOTO
pa3sMHOXEHUH.

AHaJ’II/ISI/IpOBaTL COJZICpKaHnue onpe/:[eneHI/Iﬁ
OCHOBHBIX ITOHSITHH.

OO0bSICHATDL: OHOJIOTHYECKOE 3HAUEHHUE IIOIOBOTO
Pa3MHOXCHUA, CYITHOCTh U OHOIIOTHYECKOE 3HAUEHHE
OINIOAOTBOPECHUA, IIPUIHUHBI HACIICACTBEHHOCTH U
HU3MEHYHUBOCTH.

HcnonszoBarh cpeacTBa HHTepHeTa JJI COCTaBIICHUA
CIIpaBKH O I'€HETHICCKUX 3360HCBaHI/IHX, CBA3aHHLBIX C
HapymieHueM JACJICHUA ITOJIOBBIX KIIETOK.

*I[OKaSaT]) SBOJIIOIMMOHHOEC IIPEUMY IMECTBO IIOJIOBOTO
Pa3MHOXKCHUA.

OcHoBHbIe MOHSATHS: | amMeTorenes, Meiios,
Konstoranus [lepekpect xpomocom

O06biacHeHHE C
npoOaeMHO T
becenoi

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

Oneit
TCOPETHUCCKOTO
IOKa3aTeIbCTBA

§32u
33
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Ypoxk 3. HWuamuemayampHOE
pasBHTHE OpPTaHU3MOB,
BbuoreneTnueckuii 3aKoH.

I[aBaTL onpeaesieHne HOHATUAN OHTOT'CHES,
OIINIOAOTBOPEHUE, 3M6pI/IOI‘eH63.

XapaKTepH30BaTh: CYITHOCTh SMOPHOHAIBHOTO
Hepuojia PasBUTU OPraHU3MOB; POCTa OPraHM3Ma;
Havgalo W OKOHYaHWe IMOCTIMOPHOHANBHOE PasBUTHS,
BHABI IOCTSMOPHOHATEHOTO Pa3BHTHS.

AHaJM3UpOBaTh U OLICHUBAThL: BO3JcHcTBHE
(daxTOpoB cpexbl Ha SMOpPHOHATBHOE Pa3BUTHE
OpTaHU3MOB, (aKTOPHl PHCKa Ha 3/J0POBBE,
HCTIONB30BATh NPUOOPEeTeHHBIE 3HAHUS IS
Ipo¢UIaKTUKY BPeIHBIX MPHUBHUCK (KypeHHE,
aJIKOTOJIU3M, HapKOMaHHS).

OcHopHble nousitusi: OHTOreHe3 OIIOJOTBOPEHUE

O06biacHeHHE C
npoOaeMHO T
becenoi

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

Oneit
TCOPETHUCCKOTO
IOKa3aTeIbCTBA

§3.4




DOMmO6puorenes

30 Ypok 4. OcHoBHEIC | JaBaTh onmpenesieHusl MOHSITHSIM TeHETHKA, TeH, [TpoGnemuas My nbTHME TUHHBIH Bocopusitie §3.5
(4) 3aKOHOMCPHOCTH nepeaadu FeIéOTHH: (penoTHII, VaHHeHBHHe [CHEL, TEKIAS POEKTOP, Martepuana B
i THOPUAONOTHICCKUH METOJI, TOMO3HUTOTA, >
HACJICACTBCHHON MH(OpMaLUH. reTE o npeseHTaLus npoOIeMHOM
3aKOHOMEPHOCTH p - A P ; 5 JIOTHKE
HACTIC TOBAHHSL NPH3HAKOB MOHOTHOPHIHOE CKpeITUBaHUE, PeIlecCUBHBINA
>
IIpU3HAK.
yCTaHOBICHHBIX . MeHaemem. P
MOHOFI/I6PI/II[H06 IIpuBoauTh NpuUMepbl JOMUHAHTHBIX U PEIECCUBHBIX
CKpEILIUBAHUE . IIPU3HAKOB.
31 Ypoxk 5. 3aKOH YHCTOTHI rameT. | BOCHPON3BOUTE GOPMYTHPOBKH TpaBHITa §3.5
D) [uronormucckue OCHOBBI | EAMHOO0PA3HS U MPABUIA PACIIEILIEHH.
SaKOHOMCPHOCTCH OnmncbIBaTh MEXaHU3M MPOSIBICHUS
HacJIca0BaHUA HPH | zaxoHOMEPHOCTEH MOHOTUOPHIHOTO CKPEITABAHUS.
MOHOTHOPHIHOM
CKPCIHBAHHH AHAIH3NPOBATh cojiepkaHWe CXeMBI Haclle OBaHUS
IIPU MOHOTHOPHIHOM CKpeINUBAHHN.
CocTaBasATh cXeMy MOHOTHOPHIHOTO CKpeITUBaHUS.
OnpegeaTs: o GeHOTUIY TCHOTHII H, HA000POT, TIO
TeHOTHITY (peHOTHII, MO cXeMe YHCIIO THIIOB TaMeT
,EHOTHIIOB W T€HOTHUIIOB, BEPOSITHOCTE IIPOSBICHUS
IIpHU3HaKa B TIOTOMCTBE.
OOBSCHATH 3HaUCHUE THOPHUIONOTHIECKOTO MeToAa
I" Mengensa
OcHoBHble OHSATHS AlllenbHbe TeHH [ 'eHeTnka [ 'en
T'omosurora I'ereposurora JloMrHAHTHBIN
npmsHakl3menanBocTs HacmeacTBeHHOCTD
MonorubpuaHoe ckpemuBaHHe PelteccHUBHBIH
Inpu3HaK UNCTHIE IHMHUH
32 Ypox 6. Henonnoe | [laBate onpeae/ienust TepMHHAM ICTCPO3UIOTA, [lpo6nemuast | MyapTUME THHHBIH Bocmpusitue §3.6
(6) JOMHHUPOBAHUE . TOMO3HTOTa, JOMUHHPOBAaHHE. MEKIHS POEKTO, MaTepuana B
AHamusupyrowee OnucbIBaTh MEXaHA3M HETIOTHOTO JOMWHUPOBAHHS. Npe3CHTANUA npoGneMHOM
CKPCIIUBAHUC. JOTHKC

B])I)Ie.]'IHTL 0COOEHHOCTH MEXAHM3Ma HEIIOTHOTO




JAOMHUHHUPOBAHUA.

CocTraBasaTh CXEMY aHaIU3UPYIOMIEIO CKpCIIUBAHUA U
HEIIOJIHOI'0 JOMHUHHUPOBAHUS.

OnpegeaThb: o (eHOTHIy TeHOTHII U, HaoOOPOT, 1O
TeHOTHITY (PEHOTHUII, ITO CXeMe YUCIIO THUIOB raMerT ,
(DCHOTHIIOB W T€HOTHIIOB, BEPOSTHOCTH IPOSBICHUSL
IIpU3HAaKa B IIOTOMCTBE.

OcHopnble nousitusi: ['enorur, ['erepozurora,
I'omosuroTa, noMuHUpOoBaHue; DeHOTHAN

33
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Ypok 7.
CKPCIIUBAHUE,

HurubpunHoe

OnmncbiBaTh MEXaHH3M IIPpOABIICHUSA
SaKOHOMepHOCTeﬁ Z[I/II‘I/I6pI/IZ[HOI‘O CKpeIHUBaHUA.

HaspiBath YCJIOBHA 3aKOHaA HE3aBUCHUMOT'O
HacJIcJOBaHMA.

AHaJ’II/ISI/IpOBaTLI COJICpXKaHue OHpeZ[eJ'IeHI/Iﬁ
OCHOBHBIX HOHHTHﬁ; CXeMy Z[I/II‘I/I6pI/IZ[HOI‘O
CKpeIHBaHusd.

CocTraBasaTh CXeMy Z[I/II‘I/I6pI/IZ[HOI‘O CKpeIHUBaHUA.

Ol'[pe)le.]'[ﬂT]) II0 CXEME YHMCJIO THIIOB IraMeET,
CI)CHOTI/IHOB U I'CHOTHUIIOB, BEPOATHOCTDH IIPOABICHUS
IIpu3HaKa B IIOTOMCTBC.

OcHoBHbIe MoHATHS: ['eHotnm, JlurubpumHoe
ckpemuBanue; [lomuruGpumHoe cxperuBanme,
denotun

[Ipo6Gremuasn
JICKITUSA

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

Bocnpusatue

Marepuana B

npoOaeMHO T
JOTHKE

§3.7

34
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Ypok 8.
HACJICIOBAHUE

CruereHtoe
MPHU3HAKOB.

3akon T. Moprasa.

JaBaTh ompejeseHusi TepMHHAM TOMOJIOTHIHBIE
XPOMOCOMBI, KOHBIOTAITHSI

Oranyath cymHOCTh OTKpHITHH [ . Meryens u
T.Moprasa.

q)OpMyJ'II/IpOBaT]) OIIpeACIICHUC TIOHATUA CHEIIIICHHBIC
T'CHEL.

OOBSICHATH IMPHYNHH IepeKoMONHAINN IPU3HAKOB
IIpY CLEILUIEHHOM HacleJOBaHHUMU.

[Ipo6Gremuasn
JICKITUSA

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

Bocnpusatue

Marepuana B

npoOaeMHO T
JOTHKE

§3.8




OcHoBHBI€ TMOHSTHS: [ OMOJTOTHIHEIC XPOMOCOMBEI,
HOKYC IreHa, KOHbIoOramus, CL[eHJ'IeHHBIe T'€HbI

35
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Ypoxk 9. TcHetmka moma.

CruereHtoe
HACIICJOBAHHUE.

C TIOJIOM

I[aBaT]) onpeaesieHne TEpMUHY ayTOCOMBIL.

HaspiBaTh: THIIBI XpPOMOCOM B I€HOTHIIE; HHCIIO
ayTOCOM H IOJOBBIX XPOMOCOM y HeJIOBeKa Uy
TPO30¢IHL,

OO0BsICHATH IPUIAHY COOTHOIMIEHUS monoB 1:1.

HpI/IBO)II/IT]) npuMepbl HACJICACTBEHHBIX
3360J’IeBaHHI>i, CHCIIIICHHBIX C ITOJIOM.

Ol'[pe)le.]'[ﬂT]) II0 CXEME YHMCJIO THIIOB IraMeET,
CI)CHOTI/IHOB U I'CHOTHUIIOB, BEPOATHOCTDH IIPOABICHUS
IIpu3HaKa B IIOTOMCTBE.

Pematn HpOCTCfIIlII/IC TCHETUYCCKHE 3aJavuu.

3HaTh 0CHOBHBIE MOHSATHS: FeTepOI‘aMeTHBIfI 11011,
I"'oMorameTHBIH II0JI, IIonoBrie XPOMOCOMBI

[Ipo6Gremuasn
JICKITUSA

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

Bocnpusatue

Marepuana B

npoOaeMHO T
JOTHKE

§3.10
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Ypoxk 10. 3akoHOMEpHOCTH

HU3MCHYHUBOCTH.

Mo audukarmonHas

HU3MCHYHUBOCTD.

JlaGopatopnas padora Ne 3

«Brrasienue
OPTaHU3MOBY.

HU3MCHYHUBOCTH

I[aBaT]) omnpeaeJieHue TEpMHUHY N3MCHIUBOCTD.

IIpuBoauTh NpUMepbI: HeHACIIEJCTBEHHON
A3MEHIUBOCTH (MOIUGDUKAITHIL); HOPMBI PeaKIThH

IIPU3HAKOB, 3aBUCUMOCTD IIPOSABIICHUA HOPMBI pe€akKIun

OT YCIOBHH OKpYyXalolled cpeJibL.

AHaJ’II/ISI/IpOBaTL COJCpKaHue onpe/:[eneHI/Iﬁ
OCHOBHBIX ITOHSITHH.

OOBsICHATH pa3nuane (PeHOTHIIOB pacTeHUH,
Pa3MHOXAIOIIUXCS BETe€TaTUBHO.

XapakTepn3oBaTh MOJUPUKAITHOHHYIO
HU3MEHYHUBOCTb.

3HaTh OCHOBHBbIC MOHSATHS: BapuanuonHas KpuBas,
UsmenuamBocTh, Moudukarms, Hopma peakun

O0sbsacHeHHE C
3aKPETIICHUCM
Hp AKTHYCCKUM

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

§3.11
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Ypok 11. 3aKOHOMEPHOCTH W3-
MCHYUBOCTH. MyTaLII/IOHHaH
HU3MCHYHUBOCTD

I[aBaT]) olnpeaeJeHne TepMnNHaM U3MCHUYUBOCTD.

HaspiBaTh: OCHOBHEIC CI)OPMBI HU3MECHYIHNBOCTH,
BEMIECTBO, O6ECHC‘II/IBaIOH_[ee SABJICHHUE
HaCJICACTBECHHOCTH, 6I/IOHOI‘I/I‘ICCKYIO POJIb XPOMOCOM.

Paznnuars HacCJICACTBCHHYIO M HCHACIICACTBCHHYIO
HU3MEHYUBOCTD.

HpI/IBO)lI/IT]) IIPpUMEPHI I'€HHBbIX, XPOMOCOMHBIX U
T€HOMHLIX MyTaL[HfI.

HaswpiBaTh: BUJIBI HACIECTBEHHOM M3MEHYHUBOCTH,
YPOBHU M3MEHEHUS T€HOTHIIA, BB My TaIUi;
CBOMCTBa MyTallWi.

OOBSICHATH MPUYHHBI MY TaITHii.

XapaKTepI/ISOBaTL 3HAa4YCHHEC MyTaL[I/Iﬁ AL IIpaKTUKHA
CEIbCKOTO XO3IMCTBA M OMOTEXHOIOTHH.

HcnonszoBarh cpeacrBa I/IHTepHeTa JJIA IIOUCKa
OHOITOTHUECKOM I/IHCI)OpMaL[I/II/I O HacJIC€ ACTBEHHLIX
336OHeBaHI/IHX, BBI3BAHHBIX MyTallUsIMH, U Me€pax ux
HpOCI)I/IJ'IaKTI/IKI/I. BHBASTE U OnIUCHBaTH pa3HbIC
CI)OPMBI HU3MEHYHUBOCTH OPraHU3MOB (HaCJ’IeZ[CTBCHHyIO
u HeHaCJ’ICZ[CTBeHHyIO).

3HaTh 0OCHOBHBIE NOHATHA: ['eHoM, M3MEeHUYHMBOCTD,
Myramuu, Myrtaren, [lorumiongus

[Ipo6Gremuasn
JICKITUSA

My npTHME THHHBI T
HPOEKTOP,
Mpe3eHTAIN

Bocnpusatue

Marepuana B

npoOaeMHO T
JOTHKE

§3.12

38
(12)

Ypoxk 12. HaciaeacteeHHOCTE U
HU3MCHYHUBOCTDL - OCHOBA
HCKYCCTBEHHOTO OTOOPA.
HckyccrBeHHbIH 0TOOD.
OcHoBHI cenekiun. PaGotsr
HU. Basunosa.

HaspiBath IIPpaKTUICCKOE 3HAUCHUC I'CHCTUKHU.

IIpuBoauTh NIPUMEPHI IOPOJ XKUBOTHBIX H COPTOB
pacTeHUH, BBIBEJIEHHEIX YEJIOBEKOM.

AHaJ’II/ISI/IpOBaTL COJICpXKaHue onpe/:[eneHI/Iﬁ
OCHOBHBIX ITOHSITHH.

XaparTtepusosathb pois yuenus H. Y. Basunosa nns
Pa3sBUTHS CeNEKIHIO

OOBSICHATH: NPUINHY COBIAJEHUS IIEHTPOB
MHOT000pasys KyIbTYPHBIX PACTCHHUH ¢ MeCTaMHt

[Ipo6Gremuasn
JICKITUSA

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

Bocnpusatue

Marepuana B

npoOaeMHO T
JOTHKE

§3.13




PacCIoOIOKEHUA APEBHUX HHBHHHS&HHﬁ; 3HaA4YCHUC A
CeJ'ICKL[HOHHOfI pa6OTBI 3aKoHa I'OMOJIOTHYCCKUX
PpAIOB, POJIb OHOIIOTHHU B HpaKTI/I‘ICCKOfI JCATCIILHOCTH
HIOZ[Eﬁ " caMOTI'0 YyUYCHUKaA.

3HATh OCHOBHBIE MOHATHS: [ OMONTOTHIECKUHN P
Cenexmus

39
(13)

¥Ypoxk 13. OcHOBHBIE METOIBI
CENEKLUM PAaCTeHUH, >KMBOTHBIX
U MUKPOOPTAaHU3MOB.

I[aBaTL onpeaeJeHusl IMOHATHAM 1I0poJa, COPT,
6I/IOTCXHOHOI‘I/IH, mITaMM.

HaspiBath METOAbI CCIICKITUHN paCTeHI/Iﬁ W JKUBOTHLIX.

HpI/IBO)lI/ITL npuMepbl: IIOPOJ JKUBOTHBIX U COPTOB
KYJIBTYPHBIX paCTeHHfI; HUCIIOJIb30BaHUA
MOKpPOOPIraHu3sMOB B MI/IKpO6I/IOHOFI/I‘IeCKOﬁ
IIPOMBIMIIICHHOCTH.

XapaKTepI/ISOBaTL METOAbI CEICKIITNH paCTeHI/Iﬁ u
HKHUBOTHLBIX.

OGBSACHATH POJIb OHOIOTHH B IpaKTHIECKOH
JedaTelbHOCTH JIOJeH U caMoro yueHHKa.

AHaJIM3UPOBATH U OIEHHBATh 3HAUEHUE T'€HETUKHU
JUISL Pa3BUTHSL CEIBCKOXO3IHCTBEHHOTO IPOU3BOJICTBRA,
MEJUITMHCKON, MUKPOOHOIOTHIECKON U APYTHX
oTpaciiefl IPOMBINIIEHHOCTH.

IIpoBoANTE caMOCTOATENBLHEIN MONCK OHOTOTHIECKOH
rHPOPMAITIH B TeKcTe yieOHUKA, B OHOTOTHIECKHUX
CIIOBApsIX M CIIPABOYHHUKAX 3HAUCHHS OMONOTHISCKUX
TepMUHOB, HEOOXOAMMBIX JII BHIIIOTHEHUS 3aaHIH
TECTOBOU KOHTPOTHHOU paboOTHL.

OcHoBHbIe ToHATHSI: ['eTeposnc; [ 'nbpuamsanus,
Jenpeccus; Myrarenes

[IponsunyTas
JTEKITHAL

(PKMYIT)

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

§3.14
IIOB
IaBy

40
(14)

Ypok 14. Obobmaronmii yvpok
mo TteMme «OpraHU3MEHHBIA
VPOBCHb OpraHHU3aluH
JKHBOTOY.

3aZ[aHI/I$I C BBI60pOM OTBETOB.

3aZ[aHI/I$I (10) CBO6OZ[HBIMI/I KpaTKUMHU U pa3sBEPHY ThIMHA
OTBCTaMH.

TeCThl 9 K-
caparoB-TuLen
TecT 13 B 1, B2
c49-52




SaﬂaHI/IS{ Ha COOTBETCTBHC.
SaﬂaHI/IS{ - HE3aKOHYCHHBIC IIPCIIIOKCHUS.

SaZ[aHI/IH Ha HaXOXJICHUC OIIuOOK B IIpUBE JCHHOM
TEKCTCE.

HpO cTeHInue reHeTudeckue 3ajJa4vu.

Tema 1.4. IlonysioHHO-BUAOBOIT ypoBeHb (4 4.)

41 Ypok 1. Bug ero xpurepun. [IIpuBoanth npumepbt Becena Iepbapwmii pactennit §4.1
Crpykrypa BHza.
(1) pyKTypa BHA BHJIOB JXHUBOTHBIX U PACTECHUH. HPAKTHICCKOC
MPUMCHCHUC
o
JlaGopatopuas paGora Ne 4 [lepeuncasnrs KPUTEPUH BHJA.
«M3yuenme Mopdosormaeckoro AHAJM3MPOBATEH COJEPKAHUE ONPEIEIICHIS OHITHL
KpUTEPUS BUAA» BRI
XapakrepuzoBaTh KPUTEPUH BUAA
JTokasbiBaTh HEOOXOIMMOCTh COBOKYITHOCTH KPUTEPHER
JUL COXPAHEHHs. IENOCTHOCTU ¥ €IMHCTBA BIJA
42 Ypoxk 2. Tlonynsums — ¢opma | Hazsieams npussaxu nonyisiui. pueodums MoaenupoBanu §4.2
@) CyLECTBOBAHI BHza, | MPUMeEPs! IPAKTHIECKOTO SHAMEHNS W3YUEHH NOMyI- | o
ITHIA.
buonoruueckas
kaaccuukamus Ananusupoeams cojepiKaHue OIPENEICHAS TOHITHS -

HonyJeliuA.
Omutuuams TOHATUSL BHAW HOIYJALHA

Ilpeobpazosvieams TexceT yueOHUKA B TpaduIecKyIo
MO/JIeIIb IO ISIITUOHHON CTPYKTYPhI BHJIA.




43 Ypok 3. Dxonorus kak Hayka. | Hazsieamw: 1pesiMeT M3ydYEHHs SKOJOTHH. Ta6muma 3YX | MynstaMe tniAHbIH §9.1,
(2) JKOIOTHIECKUEC taxTopsr: MPOCKTOP, 9.2
,Zlaeamb 0npe0eﬂenue ROHAMUAM DKOJIIOTHYCCKHC (PKMLIH)

abuoTuveckue, OHUOTHYECKHE, MPC3CHTALMS
daxTopsl, abnoTnueckue, OHOTHIECKHE,
aHTpOHOFeHHBIe, uX  BJIWAHUC AHTPOIIOTCHHBIC, YCIOBUS CPEIbL.
Ha  OPraHU3MBI. Ycnosus
CpeJHl.
44 Ypok 4. [Ipucnocobnenns OnpenesiTe TepThl IPUCIIOCOCICHHOCTH Y KUBOTHEX ¥ | [TpoGnemMuas | My abTuMe TMHHBIH JokasarensctBa | §9.3,
(3) OPraHu3MOB K Pa3IAIHbIM B CBSI3H C HX Cpeof oGuTaHms JI/P IPOCKTOP, 0 CpeACTBAM 9.4
3KOJIOTHYECKUM (haKTOpaM. npe3eHTaIHs HAB IO Ne HHS
I'epbapuu pactenuit
JlaGopaTopnas paGora Ne.5 poapuH p ’
JKUBBIC OOBCKTHI,
«BplIBICHUE PUCTIOCOOTEHUIA PUCYHKH KUBOTHBIX.
V OpPraHHU3MOB K Cpeac
obuTanus ( Ha KOHKPETHBIX
MpUMepax)»
Tema 1.5. OxocucremHblii yposeHb (6 4,)
45 Ypok 1.  buouenos  u |Aasams onpederenue nonamusam OHOLCHOS, [MpobGaemuas | MyabTuMe AUHHBIH Bocnpusrue §5.1,
(1) SKOCHCTEMA. bHoreoreHo3. OHOTEOLIeHO3, YKOCHCTEMA. JIE KLU MPOCKTOP, Marepuana B
Ilpueooumv npumepst eCTeCTBEHHBIX U Ope3CHTANMA npo6neMHOH
HUCKYCCTBCHHBIX COO6H.[€CTB. JIOTHUKC

Hazvieanm: 1penver n3ydeHUs 3KOJIOTHUH,
KOMIIOHEHTHl OMOTeOlleHo3a; IPH3HAKI
6ronormaeckoro o0beKTa - MOMYJISAINN, TOKa3aTeln
CTPYKTYPBl HIONYJISIUA (4HCICHHOCTb, ILIOTHOCTD,
COOTHOIIEHNWE TIPYyINl II0 IIOJNY U BO3pacTy);
CBOHMCTBa SKOCHCTEMEL

szlmmb IIPOMECCHI, IIPOCXOAMUE B IIOITY JIAITUH.




46 Ypok 2. CoctaB u crpykrypa | Hassieams: TWIB B3auMONEHCTBUS Pa3HBIX BUAOB [TpoGnemuas My nbTHME TUHHBIH AxTyanusanus §5.2
) cooOrecTBa. Mpusooums  npumepst  wsamoneiicTsumii becena MPOCKTOP, JUYHOTO OIBITA
HHTEPAKTHBHASA
JOCKa, MPE3CHTAINA
PucyHkn KUBOTHBIX
U pacTeHHI.
47 Ypox 3. Bzanmocsasp JlaBaTh ompejesieHITe TEPMIHAM - aBTOTPOGH I O6wacHenue ¢ | MyabTuMe TUHHBIH
(3) NOTYJIALHH B 6I/IE)FGOLIGH03€. reTepoTpPOBI, TPOGHUICCKHUIT YPOBEHS. 3T MEHTAMH IPOCKTOP, $9.5
Threr B3anMOACHCTBIS PasHBIX I[IpuBoanTL MpHEMePbI OPTAHU3MOB Pa3HBIX npobieMHOH HHTCPAKTHBHAA .
BUJIOB (KOHKYPCHIIH, (Y HKITHOHATBHEIX TPYIIL. becean J0CKa, MPE3eHTaLus

XHUIIHUYCCTBO, CUMOHO3,
MAPA3UTH3M).

JlaGopaTopHas padora Ne 6
«BrIABICHUC THITOB
B3aUMOJCHCTBHS Pa3HBIX BHAOB
B KOHKPETHOU 3KOCHUCTEME»

HaspiBath IIpaBUJIO U3MEHCHUA CKOPOCTH IIOTOKa
OHCPIUHU.

OnuceiBaTh IPOSBIEHUE IIEPEBEPHYTON IHPaMUJbI
YUCIIEHHOCTH.

V3naBarhp 110 HEMOMY PHUCYHKY KOMIIOHEHTBI
nupaMu bl YFACIICHHOCTH, CoCTaBIITh CXeMBI
ITHUIIEBBIX L[eneﬁ; OOBACHITD HallpaBJICHUEC IIOTOKa
BEHIECTBA B HHH[CBOﬁ CECTH.

XapakTepu3oBaTh poJib OPTaHU3MOB
(mpomsBoauTene, noTpebureneil, pa3pymmnTeei

OpraHUYICCKUX BEH_ICCTB) B IIOTOKEC BEIIECTB U DHEPIrUH.

OnpeelsiTh COOTHONIEHUE YUCIEHHOCTH OPraHU3MOB
Pa3sHBIX TPODHUIECKUX YPOBHEH IO PUCYHKY.

XapakTepru30BaTh COJIHEUHBIN CBET Kak
SHEepreTHIecKui pecype.

UcnonszoBate npasuino 10% ans pacuera
moTpeGHOCTH OpraHM3Ma B BellecTBE.

OcHoBHBIC OHATHSN: TpoduIecKuil yPOBEHD,
Astotpodsl, ['ereporpodsr; [Tumenas cers, [lumenas
nens, [ToTok BemecTra; [loTok sHEepTUH

PI/ICYHKI/I JKHUBOTHBIX,
pacTeHuit.




48 Ypoxk 4. Ilenn mmraHud. |OcHOBHBIE HOHATHS | arpOdKOCHCTEMA. [IpakTraeckoe | MyabTUMe AUHHBIH §53
(4) O6MCH BeH.IeCTB, TIIOTOK u HpI/IMeHeHI/IC HpoeKTop’

MPCBpPAaIICHUC QHCPTUN B 3JHaHUU npe3eHTaIHs

buoreoneHose. MICKyCCTBEHHBIE [XapakTepH3oBaTh: arpoleHO3

OHOLICHO3BI

JlaGoparopHas padoralNe7

«CocTaBneHHE CXeM Iepenadu

BCIICCTB © OHHeprum  (UCTHCH

MTUTAHUS)»
49 Ypok 5. Oxomoruueckas | HaspiBaTh THIBI CYKIIECCHOHHBIX M3MEHECHHUM, [Ipo6aemMHOE My nbTHME TUHHBI I Bocmopuarue §5.5
(5) CYKIIECCHSL. CyxkrieccuonHsie | $aKTOpBL, OLpeAENIONmEe IPOL0TKHTEIBHOCTD 065 ICHEHIE POEKTOP, Marepuana B

CYKITECCHN. .
H3MCHCHITL. 3nauenne | Y UHTEPAKTUBHAS npo6IeMHOM
CyKOeceui. IIpuBoAMTH MPHUMepPHI THIOB PABHOBECHUS B JOCKA, TPE3CHTAIUS JTOTHKE
3KOCHCTEMAX, IEPBUYHONA U BTOPHUYHOU CyKIIeCCHH.
OnuchIBaTh CBOHCTBO CYKIIECCHA.
AHAJIM3NPOBATH COJIEPKAHUE OIIPEIeICHIs
OCHOBHOTO IHOHSTHS.
OO0'BSICHSITH CYIIHOCTD M IIPHYHAHBI CYKIIECCHH.
Haxoauts pasinyusi MeX/y IePBUYHON U BrOPUIHON
CYKIECCHSIMUL.
OcHoBHBIE MOHSITHSI : DKOTIOTHIECKas CYKIeCCHs
Tema 1.6. Buocdephblii yposeHs (4 4.)

51 Ypok 1. buocdepa u ee | laBarh onpenesnenne nonsTuio 6uocdepa. [Mpobaemuas My npTUME TUHHBIH Axrtyanuzaums $6.1,

CTPYKTYpa CBOMCTBA 6.2
(D) pyKTYDa, ’ | HaspiBaTh: mpusHaky OHoc(ephl, CTPYKTypHbIE becena HPOCKTOD, JHTHOTO OMBITA

SaKOHOMCPHOCTH. KOMIIOHEHTHI B CBOMCTBa OMochepHl. Ope3CHTANMA

IIpuBoauTs MpUMepHbl a0HOTHICCKUX (PaKTOPOB.

XapakTepH3oBaTh XHUBOE BEIIECTBO, OHOKOCHOE U
KOCHOE BEIecTBO OHoc(ephl.




OO0BSICHATH POJIb OHONOTHIECKOTO pasHoOOpasus B
COXpaHeHnU OHocQephL.

AHAJU3NPOBATH COJIEPXaHUe PUCYHKA U OLPEJEITh
TpaHUIBl OCHOCephL.

OcHoBHbIe mousiTHSA: bruocdepa, AbGmoTmaeckue paxTop

52
2)

Ypox 2. Kpyroopor BermecTs
U 3Hepruu B Ouochepe.

HaspiBath BeIecTBa, UCIIOJIb3YyECMbIC OpTraHU3MaMH B
IIponecce KU3HCACATCIbHOCTH.

OnucpiBaTh: GHOXMMHUYECKHE ITUKIIBI BOJBL,
yriepona, azora, pocdopa; mposBiaeHue GU3UKO-
XUMHYECKOTO BO3IeHCTBUS OPraHM3MOB Ha CpPely.
OOBICHATH 3HAUCHUE KPYTOBOPOTA BEINECTB B
IKOCHCTEME.

XapakTepusoBaTh: CYIIHOCTH KPYTOBOPOTa BEIECTB
U IPEBPaIle s SHEPIHU B SKOCHCTEMaX; POJb XKHUBBIX
OPraHM3MOB B KM3HU IUIAHETHI U O0eCIedeHIN
yerofauBocTH 6rocdepsl.

>Y‘I_IpOI‘HOSI/IpOBaTL IIOCICACTBUA A Hamelt maHeTs
HUCYC3HOBCHUS JXHUBBIX OPraHU3MOB.

OcHoBHBIC MOHATHS: bHOreoXnMHUIecKre IIHKIIHI
buorennsie snemenTsr, MukposinemenThr, ['ymyc

[Tpo6remHuoe
00BjACHCHHE

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

Bocnpusatue

Marepuana B

npoOaeMHO T
JOTHKE

§6.3

53
3)

Ypok 3. IBomonus onochepsr.
Bauanne JACATCIIBHOCTH
YEIOBEKA Ha ouochepy.
JKOIOTHIECKUEC KPH3HCHL
PammonansHOE
MPUPOAOIONb30BAHHE.

HpI/IBO)lI/IT]) NpuMepbl: HCHUCUCPIIAEMBIX U
HCUCPIACMBbIX IPUPOAHBIX PECYPCOB, arpO3KOCHUCTEM.

HaspiBaTh: aHTpOmOTeHHEIE (haKTOPHI BO3ASHCTBHS Ha
O6moIeHO3HI, (haKTOPH! (IPHINHEI), BHI3EIBAIOIINE
SKOJIOTHYECKUH KpH3HC.

PackpbiBaTh: ponb denoBeka B Omocdepe; CYIIHOCTH
PaIlMOHAIBHOTO IIPUPOIOIOIb30BAHMNS.

Boiasasite ocobeHHOCTH aArposKOCUCTEMBI.

AHaJ’II/ISI/IpOBaTB I/IHCI)OpMaL[I/IIO Hu A€J1aTh BEIBOJ O
S3HAaYCHUH IIPUPOAHBIX PECYPCOB B JKU3HU YCIOBEKA.

BrickaswiBaTh IIPEAIIONIONKCHUSA U * TOKa3bIBaThH

npodiaeMaTH3an
5521

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

Oneit
TCOPETHUCCKOTO
IOKa3aTeIbCTBA

§10.1




BIUSHHUE BMeEIIaTeIbCTBE UeIOBeKa B IIPOIECCH
Guocdeprr.

*l'[pe}maraTb IIYyTH IIPEOTO0JICHUA SKOJIOTHUUECCKOTO
Kpusuca.

54
4)

Ypok 4. OboOmwaromuii vpox
mo temam: «llomymsmmonHO-
BHJI0BOU YPOBCHBY,
«DKOCHCTEMHBIH YPOBEHBY,
«buocepHsiit ypoBeHBY.

TectoBasg KOHTpPOJIbHAaA pa60Ta B HECKOJILKHUX
BapuaHnTtax U3 3aJ[aHA pasHoro BuUjaa.

Htoropsii TecT
COopHHUK
TECTOBBIX 3aaHMit
Binsi
TEMATHUECKOTO U
HUTOT'OBOTO
KOHTPOJIS
Buonorus
.OCHOBHa# IIIKOJIa
c.67-74

Pazpen 2. DBomouus opraHu4ecKoro MUp

a. (7 u.)

55
(1

Ypok 1. Pazeurne
IBOJIOLIMOHHOTO VICHUSL.

Z[aBaT]) oTIpeJeJIeHue ITOHATUIO 3BOJIFOITUSL.

BbISIBJASITH W ONMUCHIBATH IIPEANIOCHIIKY yueHHUS U.
JlapBuHa.

IIpuBoAUTH IPUMEPHl HAayUYHBIX (HAKTOB, KOTODHIE
ObL1u coOpaHbl Y. JlapBuHOM.

OO0BSICHATH IIPUUMHY MHOT000pa3us JOMAaIHUX
UBOTHBIX U KYJIbTYPHBIX PacTEHHUH.

PackpbIBaTh CYNIHOCTH ITOHSTHIL TEOPHS, HayUHBIH
daxr.

BoitensiTe OTIMYMS SBOIOIMOHHBIX B3TIA0B U.
Japsuna u X. b. Jlamapka.

OcHOBHbIe IOHATHS: DBOIOIUSA, VICKYCCTBEHHBIN 0TOOD)

[IponsunyTas
JTEKITHAL

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

§7.1

7.2-
7.3

56
)

Ypoxk 2. OCHOBHBIC MONOKEHUS
TCOPHUH HBOMONMH. J[Brokymue
CHJIBI SBOJIIOLIMH.

.Z[aBaT]) orIpeacejJIeHue MOHATUAM: HaCIICACTBECHHAaA
HU3MCHYUBOCTD, 6opb6a 3a CYIIECTBOBaHUC.
Has3sbIBaTh: OCHOBHBIC ITOJIOKEHUS SBOJIIOIMMOHHOTO
YUCHUA . Z[apBI/IHa',Z[BI/I)KyH_[I/Ie CHJIBI 3BOJIOIIMH,

¢GbopMbI GOPHOHL 3a CYIIeCTBOBAaHUE U IIPUBOJUTH

[Ipo6Gremuasn
JICKITUSA

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

Bocnpusatue

Marepuana B

npoOaeMHO T
JOTHKE

§7.4,




57
3)

Ypoxk 3.
CYILECTBOBAHHE.
Ectectsennsiit oTOOp.

Bboprba 3a

HIPUMEPEHL NIPOSBICHUS.

XapaKTepH30BaTh: CYIMHOCTE OOPEOHI 3a
CYIIecTBOBAHHUE;,CYITHOCTE €CTECTBEHHOTO 0TOO0pa.

YceranaB/auBaTh B3aUMOCBS3b MEXIY ABIKYIIHMU
cunaMu sBoonuy. * CpaBHUBATh 1O TIPE/IOKEHHBIM
KPUTSPHSIM eCTeCTBEHHBIM W MCKYCCTBEHHHBIH OTOOPHL.

OcHOBHBI€ TOHSITHS: Eopb6a 3a CYIECTBOBAaHUC,
EcTtecTBeHHEBIN OT60p, HaCJ’IeZ[CTBeHHaSI HU3MEHYHBOCTD

HaspiBaTh QakTophl BHeNIHEH cpejibl, IPUBOISIINE K
otbopy.

IIpuBoaANTE MpHMepHI: CTaOUIM3UPYIOMETO 0TOOpA;
JBIDKYIIEH OPMEI eCTeCTBEHHOTO 0TOOpA.

XapakTepnszoBaTh (GOpPMEI eCTeCTBEHHOTO OTOOpA.

BeigensiTe pasanyns Mexy cTaOHMTHsupyomei n
JBIDKYINe# dopMaMH ecTecTBEeHHOTo oTOopa.

OcHoBHBIC MOHATHSN: ECTeCTBeHHEIN 0TOOD
HckyccTBeHHBIH 0TOOP

§7.5

58
(4)

Ypoxk 4. Pesymprater
IBOJIOLIVH: MHOroo0pasue
BUJIOB, MPUCTIOCOOICHHOCTh

OPraHU3MOB K Cpeae OOUTaHWSL

[TpucnocobneHHocTs W ee
OTHOCHTEIIBHOCTb.

PackpsbiBaTh cojepxaHue MIOHITHS
MIPUCIIOCOOIEHHOCT BUIAa K YCIOBHSIM OKpYKaroIei
CpEJIbIL.

HaspiBaTh 0cHOBHBIC THIH IpHcIocoOIeHN
OPraHU3MOB K OKpYyXKalolllel cpejie.

IIpuBoaNTsE MPUMEPHI MPHUCIOCOOICHHOCTH
OpPTaHU3MOB K cpejie OOMTaHUS.

BbISIBJASTH H ONHCHIBATH Pa3HBIE CIOCOOBI
MIPUCTIOCOOICHHOCTH KHUBHIX OPTaHM3MOB K Cpejie
OOMTaHuA.

BpISIBASITE OTHOCHUTENBHOCTD HpI/ICHOCO6H6HHfl.

OGBSICHATH OTHOCHTEIBHBIH XapakTep
IPUCTIOCOOUTENFHEIX IPH3HAKOB Y OPTaHU3MOB.

O06biacHeHHE C
npoOaeMHO T
becenoi

My npTHME THHHBI T
HMPOEKTOP,
Mpe3eHTAIN

Oneit
TCOPETHUCCKOTO
IOKa3aTeIbCTBA

§7.6




OcHOBHbBIE MMOHATUA: Amanranus
(mpucnocoOIeHHOCTh BHU/A K YCIOBUSIM OKpPYKalomei
CpeJibl)

59 Ypox 5. O6pasosanue Bua0B | IIpuBOANTH NpHMEPDI Pa3THIHAIX BHIOB H30TIAIMH. O6bacuenue ¢ | MynapTuMe 1uiHBIT OmeiT §7.7
— MHKPO3BOJIFOITHSL. M

(5) P 1 OnucepIBaTh: CYIHOCTH U OTAIlbl reorpaduaeckoro npobIeMHOMH HPOCKTOP, TCOPETHICCKOTO

BUI000pa30BaHUS, CYITHOCTE SKOIOTHIECKOTO Becenoii Ope3CcHTAIHNA AOKAa3aTC/IbCTBA

BHI000Pa30OBaHUS.

AHAJH3NPOBATH COJIEPKAHUE OIpeJielIieHUH NOHITHH

MHUKPOIBOJIOIHS.

* Joka3bIBATH 3aBUCHMOCTDH BHJIOBOTO PasHOOOpa3us

OT YCIIOBHM JKU3HU.

OcHoBHBIe TOHSATHS: MHUKPO3BOIIONHS
60 Ypox 6. Makpossomonus JlaBaTh ompejesieHNst HOHSTHAM: apoMOpHos, [MpobGaemuas | MyabTuMe AUHHBIH Bocnpusrue §7.8,
(6) uuoaanTanys, ooIas JereHepams. MEeKIHS POEKTOP, MaTepHata B 79

HaspiBaTh OCHOBHBIC HalIpaBIIEHUS SBOJIOIHM. npe3CcHTaA NI HpO6J‘IeMHOI71

JOTHKC

OnmncniBaTh IIPOABIICHUSI OCHOBHBIX HaHpaBJ’IeHI/Iﬁ
OBOJIIOITHH.

I[IpuBoanTh mpuMepnl apoMopPo30B U
uaroaganTanyii.

OriHuaTh NpHMepHI NIPOSBICHUS HallpaBIeHUH
SBOJIIOIUML

Pasanuares nonstus MHUKPOSBOJIIONUA U
MaKpOSBOJIIOUA.

OO0BSICHSITE PO OHONOTHH B pOPMUPOBAHUH
COBPEMEHHOH eCTeCTBeHHOHAYYHOM KapTHHBI MUPA;
CYIMHOCTh OHOIOIMYECKOTo IPOIecca SBOIIOINNN Ha
COBPEMEHHOM yPOBHE.




OcHoBHBIe MoHATHSI: MakposBomonust Apomopdhos
WUnnoananramus Jlerenepanus

Pazgen 3. Bo3HuxkHOBeHue u pa3BuTHE RU3HH Ha 3emute (6 4.)

62
(1

Ypok 1. Barmager, ramoTe3sl u
TCOPUH O  MPOUCXOKIACHUH
SKH3HU.

I[aBaT]) ompeaesJieHue TCpMUHY - THIIOTE3a.
HaspiBaTh »Tamet Pa3sBUTHUA XKXKU3HHA.

HpI/IBO)lI/ITL NpUMeEpPHbI JOoKaszaTeIbCTBa COBpeMeHHOfI
TUIIOTE3BI HIPOUCXOKACHUS KU3HHU.

XapaKTepI/ISOBaTB COBpPEMCHHBIC HIPEJACTABIICHUA O
BO3HUMKHOBCHHUHU KHU3HH.

OOGBsICHSITH pPOJIb OGHOTOTUN B pOpPMUPOBAHUHI
COBPEMEHHOH eCTeCTBeHHOHAYYHOM KapTHHBI MUPA.

*BoeaTh HanbOomee CIOXHYIO MpobIeMy B BOIIpoce
HIPOUCXOKIECHUS KU3HU.

*BoIcKa3sbIBaTh CBOIO TOUKY 3pCHUA O CIIOKHOCTH
BOIIpOCa BO3SHUKHOBCHMUS KXKU3HHU.

OcHosHble nonsiTusi: ['unoresa, Koanepnarsl,
[IpoGSrouTH

[Mpobaemuas
JICKITUSA

My npTHME THHHBI T

MPOCKTOP,
Mpe3eHTAIN

Bocnpusatue

Marepuana B

npoOaeMHO T
JOTHKE

63
)

Ypoxk 2. Kparkas wucTopus
Pa3BUTHS OPTAaHWIECKOTO MHpA.
Passutne xu3HM B apxee,
MIPOTEPO30E U TIANE030€.

JaBaTh onpejesieHusi OCHOBHBIM IIOHSITHIM:
aBTOTPO(DBL, TeTepoTPOodHI, a3pobHl, aHadpPOOH,
HPOKaPUOTHL, 3YKapPUOTHL.

OnucpIBaTh HadalbHBIE STAIBI OGHOIOTHYECKOH
9BOILIOTIUHL

HaspiBaTh 1 *oImMCHBATH CYNTHOCTH THUIIOTE3
o0Opa3zoBaHUS 3yKapHOTHIECKON KIETKH.

OGBSCHATH B3aUMOCBSI3H OPTaHU3MOB H
OKpYXafoIeld cpeibl

OcHoBHBbIe OHATHST: ABTOTpo(dH ['eTepoTpodnr
[TaneonTonorus IlpokapuoTel DBoMOIMS DyKapHUOTHI

[Mpobaemuas
JICKITUSA

My npTHME THHHBI T

MPOCKTOP,
Mpe3eHTAIN

Bocnpusatue

Marepuana B

npoOaeMHO T
JOTHKE

§8.2,
8.3,
8485

8.6




JlaBaTh ompejesieHHe TePMUHY - apoMopdos.

IIpuBoaANTL HpHUMepPBI:paCTEHUN U KXUBOTHBIX,
CYIIECTBOBABIIUX B IIPOTEPO30€ U
Ianeo3oe;,apoMopdo30B Y pacTeHU U KUBOTHBIX
HIPOTEPO30S U NAJIE030.

HaspiBath HpI/ICHOCO6HCHI/IH paCTeHI/Iﬁ U KUBOTHLIX B
CBSI3H C BBIXOJIOM Ha CYIIy.

* O0bSICHATD IIPUYIHUHBI HOABJICHHU U IIPOIBETAaHUS
OTACIIbHBIX I'PYIIL paCTeHI/Iﬁ U )KUBOTHBIX U ITPUYIHUHBI
HUX BbIMHUpaHUI.

OcHoBHBbIe MOHATHSI: ApoMopdo3

64
3)

Ypoxk 3. Kparkas wucTopus
Pa3sBUTHA OPraHUICCKOTO MHPA.
PaszpuTuc KHU3HH B ME3030¢ U
KaMHO30¢.

JlaBaTh ompejesieHHe TePMUHY - apoMOpdho3,
nAHoafalTaIlys.

IIpuBoauTh NpHUMeEpHI: pacTeHUH U KUBOTHHIX,
CYINEeCTBOBABIINX B Me3030€ U KaifHO30€;
apoMop}030B y pacTeHHI U KUBOTHBIX B ME3030€;
HAHOAJallTalluil y pacTeHUH U KUBOTHBIX KaWHO304.

*O0bICHATD MIPUYINHBI HOSABJICHUA U IIPOIBETAHUA
OTACIIbHBIX I'PYIIL paCTeHI/Iﬁ U )KUBOTHBIX U ITPUYIHUHBI
HUX BbIMHUpaHUI.

* O0bSICHATD IIPUYIHUHBI 3aCCIICHUA JUHO3aBpaMu
Pa3JIMIHBIX CpEA KU3HHU.

*BeienaTh $pakTopsl, KOTOpHE B Gonpieil cTerneHu
OIIPEJICIISIIOT BBOIIOINIO HBIHE JKHUBYIIUX OPraHH3MOB.

OcHoBHBIe MOHSATHSI: ApoMopdo3 HMamoamanranmun

[Ipo6Gremuasn
JICKITUSA

My npTHME THHHBI T

MPOCKTOP,
Mpe3eHTAIN

Bocnpusatue

Marepuana B

npoOaeMHO T
JOTHKE

§$8.78.

65
(4)

Ypox 4.
SBOJOLHH.

JokazaTenpcTBa

[IpuBoaUTH JoKazaTeNbeTBa dBomoruu. U o6ocHO-

BbIBATh HX.

[Ipo6Gremuasn
JICKITUSA

My npTHME THHHBI T

MPOCKTOP,
Mpe3eHTAIN

Bocnpusatue

Marepuana B

npoOaeMHO T
JOTHKE




67 Ypok 5. Obobmaromuuii  ypok Wrorosbiit TecT
(6) 1o TEMaM: «IBONIFOLHSA CGoprmx .
TECTOBLIX 3aJaHUU
OPraHUICCKOTO MHUPA», s
«BO3HUKHOBCHUC U Pa3BUTHC TEMATHIECKOTO K
SKM3HH Ha 3eMie». ATOrOBOIO
KOHTPOJIA
buomnorus
.OCHOBHAa4 IIKOJIa
TecT9B 1 B2cC.57-
66
68. PesepBHbIil uac

Hroro: 68 uacos




