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COIAEPXAHME JSJIEKTUBHOI'O KYPCA

«CJ105kHBIE BONIPOCHI OMOJIOTMI»
(11 kaacc)

BBenenue (1 yac)
Buapl 3aganHuii mpu UTOroBOM arrectanuu. MHCTpykTax Mo 3amnoJHEHUo
0JIaHKOB IPH BBITIOJIHEHUU TECTOBBIX 3a/IaHUI.
Bxonnoe tectupoBanue. Brimonuenue Jlemoepcuit EI'D 3a npenpiayime
rozbl. [IpoBepka BBINOIHEHNUS TECTA, aHAIMU3 PE3YyNbTaToB. Peduiekcus.

Paznen 1. buoJsiorusi — Hayka o ;kuBoii npupoje (4 yaca)

O0mednosornyeckue 3akonHomepHoctu (1uac).

DBoJIOLUS OMOJOTMYECKUX CHCTEM, CAMOPErYJSIUsl, CXOACTBO CTPOEHUS U
(GyHKIMIA, CXOAHBIN TIaH Tepeadyr FeHeTHYeckoi nH(pOpMaluu U Tp.

Poab Ouostorum B (POPMHMPOBAHMM HAYYHBIX IPEACTABJICHHMH O MHpe
(1uac).

Bxian y4éHpIX B pa3BUTHE 3HAHMM O )KUBOM Ipupoje. OnrcaTenbHblil EpUoI
B pazButuu Ouonoruu. K. JlunHeil. KpeallmoHHW3M M TUIOTE3BI CaMO3apOXKIACHUS
xu3Hu. @. Peau, A. JleBenryk, JI. Ilactep u ap. Pa3Burue npeacTaBieHHil 0 KIETKE.
P. T'yk, T. IIBaun, T. Ilnekinen u np. Pa3zButue npencraBiieHUM O pPa3BUTUU
opranu3moB. K. bap, O. I'ekkens, @. Mromnep, P. Bupxos u Jip.

IIpaktukym «HaxoskaeHue COOTBETCTBHSI IPU NPOXOKICHHMH TeMbl
«YPpoBHHU OpraHmu3anuu ;xkuBoii matepum» (1 gac).

YpOoBHM OpraHM3alMi MaTEpUU: MOJIEKYISPHBIM, KJIETOYHBIA, TKAaHEBBIN,
OpTaHHBIN, OpraHU3MEHHBIM, MOIMYJISIIIUOHHO-BUIOBOM, AKOCHUCTEMHBIH,
ouocdepubiii. [Ipu3Haku ypoBHEH: CHCTEMHOCTb, CAMOPETYJISILIUS U JIp.

IIpakTukym «OCHOBHBIE CBOMCTBA :KUBOT0» (14ac).

Poct, pa3Burue, pa3Ipa)kuMocTb, PUTMHUYHOCTb, pPa3MHOKEHUE, OOMEH
BELIECTB W DJHEPIrUM, CAMOPETYJIALMS, [BHKEHUE, ONPEACIEHHBIA XUMUYECKUI
cocTtaB. XapaKTEPUCTUKA CBOMCTB KUBOTO.

Paznea 2. Kiterka kak OmoJsiornyeckasi cucreMa (8 yacoB)

Xumn4yeckuii cocraB kieTku (14yac).

DJIEMEHTApHBIN COCTaB KJIeTKU. Heoprannueckue u OpraHM4ecKkue BENeCTBa B
KJIETKE.

Ipaktukym «HykiaenHoBbIe KHCAOTB» (14ac).

Crpoenue, pazHooOpazue v (YHKIIUA HYKIEHHOBBIX KUCIOT. TpaHCKpHUIIIIHSL.
Tpancnsmusa. buocuaTe3 Oenmka. PemeHme 3amad  Ha  KOMIUIEMEHTApHOCTD.

IpakTukym «HaxoxaeHue COOTBETCTBUS MEKAY CTPOCHUEM, CBOMICTBAMH
U QyHKIHMEH OPraHn4vecKMX BeuecTs B KiaeTke» (14ac).



Yrnesonsl. benku. Jlunuapl. @DyHKIHHA: DHEPreTUYECKAsl, CTPOUTEIBHAS,
3amacarolasi, 3alUTHAs1, CATHAJIbHASA U 1.

CTpyKTYpHO-QYHKIHOHAJIBHASA OPraHU3alUs JYKAPHOTHYECKHUX KJIETOK
(1uac).

Knerounas MmemOpaHa, OpraHouibl HUTOIUIa3Mbl. CBs3b CTPOCHUS U (DYHKIIMU
Ha KOHKPETHBIX IPUMEPAX.

Ipaktukym «Kierku npokapuor» (14ac).

OcoOEHHOCTH  CTpOEHUS MpoKapuoTHueckol  kieTku. CpaBHEHHE C
syKapuoTHueckoil kinerkoi. Craboe pa3BuTHE MEMOpPAHHBIX CTPYKTYp, OTCYTCTBUE
0oOpMIICHHOT O Si7Ipa U JIp.

MeTtaboau3m B kieTke (14gac).

[Tonatne oOmena BemjecTB. AHabonmu3M u ero npusHaku. CrpoeHue
xsoporuiactoB.  dorocunTte3. CBeroBas u TemHoBas (a3bl. Kartabommsm, ero
npusHaku. CtpoeHue MuToxoHipuil. AT® u e€ ponb B kieTke. [1oAroToBUTENbHBIH,
OECKHUCIIOPOIHBIN M KUCIOPOIHBIN ATAlbl IPEBPAILICHHS SHEPTUH.

IIpakTukym «Meroasl H3y4deHHUs1 KJIeTKH. KileTouHble TEeXHOJIOIMMW»
(1uac).

MukpockonupoBaHue, LEHTpUPYTHpOBaHUE, BO3JCICTBHE MyTarcHamH,
HaOJI0JICHNE, ONUCAaHHe, MOJAEIMPOBaHHME Ha Kommbiorepe U Jp. CoOBpeMEHHBbIE
KJIETOYHBIE TEXHOJOTUM. KileTouHas nHKeHepus.

Hexnerounsie popmbl sxku3Hu (14ac).

Bupycsl, 6akreprodaru u aApyrue HeKineTouHble GopMbl KU3HU. OCOOCHHOCTH
CTPOEHUS U ku3HeAesTenbHocTU. BupycHbie 3a0oneBanus. BUU-ungexums. CITU/I.

Pa3nen 3. Opranusm kak 6mosiorudeckas cucrema (6 yacon).

IpakTtukym «Pa3mHoxkeHue opranuzmoB» (14ac).

Jlenenue KIeTOK: MHUTO3, Meio3. THIbl pa3MHOXKEHHUS: OECIOI0e, MOJOBOE.
Cnioco0sl pa3MHOKEHUs OpraHu3MoB. CTpOEHHE MOJOBBIX KJIETOK. OII00TBOPEHHE.

O01mme 3aKOHOMEPHOCTH OHTOreHe3a (1uac).

Craguu pa3Butus 3apojpima. CXOACTBO 3apoJibIIIe XOPAOBBIX >KUBOTHBIX.
buorenernueckunii 3aK0H U €ro 3HaAYECHUE.

Pa3Burue opranusmos (1uac).

Pa3Butne mnpsmoe u HempsMoe (C TMOJHBIM M HETMOJIHBIM TMPEBPAIICHUEM ).
Bnusinue okpyxaroiieil cpeasl Ha pa3BUTUE Opranusma (3apoabiia). PynmuMeHnTsl u
aTaBU3MBI.

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U M3MeHYnBOCTH (14ac).

Hocurenu HacnencTBeHHON nHDOpMAIMKM — HYKJIEMHOBBIE KUCTOTHL. CTpocHHUE
XpPOMOCOM, PACXOXIEHHE XPOMOCOM B TIpollecce Meio3a. AJUIeNbHBIE TEHBI, HX
noBeneHue. HezaBucumoe M CHEIUIEHHOE HaclienoBaHue. BzanmoaencTBUE T'€HOB.



HacnencTBenHass ©3MEHYMBOCTh: KOMOMHATUBHASI U MyTanoHHas. Hacneacrsennas
(penorunuueckasi, WM  MOAMGUKAIMOHHAA)  W3MEHYUBOCTh.  CpaBHEHHE
HACJIEICTBEHHOW M HEHACIEACTBEHHON M3MEHYMBOCTU U UX POJb B BOIIOLHUU.

IIpakTukym «Pemenue 3aj1a4 no reseruxke» (luac).

Pemenue 3amau Ha MOHOrMOpUIHOE, AUTHOPUAHOE, aHAIU3HPYIOLIEe
cKpemuBaHue. J[pyrue BUJIbl HacJIe10BaHUs IPU3HAKOB.

IIpakTtukym «CocraBiieHue poaocaoBHoi» (14ac).

HacnenoBanue mpU3HAKOB, CBSI3aHHBIX C TMOJOM. MeETOAbl U3Yy4YeHUs
HACJIEIOBaHMUsS NPHU3HAKOB Y 4YeloBeKa. M3ydeHue pOOOCIOBHOM U COCTaBJICHHUE
CXEMBbI T€HeaJIOrMuecKoro apeBa ceMbu. Pemenue 3anay.

Pa3nen 4. MHorooopasue oprann3mos (5 yacos).

IIpakTukym «OCHOBHBIE cHCTeMaTHYeCKUe KaTeropun» (14ac).

[Ipenmer cucrematuku. VICKycCTBEHHBIE M €CTECTBEHHBIE CHUCTEMBI.
[Mpunmuner  kiaccudukanuu. Takconsl. JIBoiiHBIE HaA3BaHWS JJIs  BHUJOB.

Xapakrepuctuka napcrsa Pacrenns (14ac).

Pa3zHooOpasue opranu3sMoB, OCOOCHHOCTH UX CTPOSHUS U KU3HEIEITEIbHOCTH.
Pounb B mpupo/ie 1 )KU3HU YeII0BEKA. DBOJIIOLUS PACTEHUN.

Xapaxkrepuctuka napcrsa Kusornnie (14ac).

Pa3nooOpa3ue opranu3mMoB, 0COOEHHOCTH UX CTPOCHMSI U KU3HEACITETbHOCTH.
Ponw B ipupo/ie 1 AKU3HU YEIOBEKA. DBOJIIOLNS dKUBOTHBIX.

Xapaxkrepuctuka napcrsa I'pudsi (14ac).

PazHooOpa3ue opranu3smMoB, 0OCOOEHHOCTH UX CTPOCHHUS U KU3HENEATEIbHOCTH
rpu0oB. Poiib B Ipupo/e U )KU3HU YenoBeKka. JInmanHuKy.

IIpaktukym «HMcnosb3oBanue oOpraHu3MoB B OuorexHosorum»(lyac).

buonornyeckrne OCHOBBI BBIpAIIMBAHUSA KYJIbTYPHBIX PACTEHUI U JOMAIIHUX
KUBOTHBIX. HanpaBnenue pa3Butus OMOTEXHOJIOTHH.

Pa3znen 5. YesnoBek u ero 310poBbe (4 yaca).

buoconunanbHas npupoaa yeaoBeka (1uac).

MecTo 4enoBeka B CUCTEME OPraHHMYE€CKOTO MHUpPA, TUIIOTE3bl MTPOUCXOKICHUS
yenoBeka. YepThl CXOJCTBA M pa3iMuvsg B CTPOEHUHU, TOBEICHUM W Pa3BUTUHU
YEIIOBEKA M MIICKOIUTAIONIMX (UEI0BEKOOOPA3HBIX 00€3bsH).

CtpoeHne u KHU3HENAEATEJIbLHOCTh KJIETOK, TKAaHeil, OpPraHoB, CHCTEeM
OpPraHoB 4ejioBeKa (3 yaca).

OnopHo-nBUrarenbHas cucteMa. BHyTpeHHssi cpena opranuzma. OOmeH
BEILIECTB W TMpeBpailenue 3Heprun. Cuctembl opraHoB. HepBHasi u rymopaiibHas
peryJsLus )KU3HeNeSITEIbHOCTU Oprann3Ma. Beiciias HepBHas J€ATENbHOCTD.



Pa3nen 6. HagopranusMmeHnHble cuctembl (3 yaca).

JBosIOIUA opranudeckoro mupa (luac).

Pa3Butue xu3Hu Ha 3emie. ['eoxpoHonoruyeckas Tabiuua pacnpeneraeHus
MaJICOHTOJIOTHYCCKUX HCKomaeMbIX. Mckomaembplie (hOpMBbI PACTCHHH M KUBOTHBIX.
ITepexonnbie  ¢opmbl. Ilcumodutel, Kucrenépeie ppIOBI W ApP. OCHOBHBIC
apoMop(}o3bl.

Cunrernueckasi teopus 3Boounuu (CTI) (1uac).

Cozpmarenu  CTDO, ABWXKYIIME  CUJIbl  DBOJIOLUU: HaCJIEICTBEHHA
M3MEHYUBOCTh, OOpb0a 3a CYIECTBOBAHHUE, H3OJAIMS, ITOMYJISIIHOHHBIC BOJIHEI,
MYTaIlMOHHBIN MPOILIECC, €CTECTBEHHBIN 0TOOpP. Pe3ynbTaThl SBOIOIUHU: YCIOKHECHHUE
OpraHu3allvy, MOSBJICHUE HOBBIX BHUJIOB M MPUCIOCOOJEHHOCTh K YCIOBUSAM >KU3HH.
Hanpapnenus sBoIONMN: OMOJIOTMYECKUIA MPOTPECC U perpecc.

Ipaktukym «Bua u ero kpurepuu. Ilonmyasuus» (14ac).

OmnpenencHue Buma u nonynsauuu. Kpurepum Bumga: MopdOI0rHYECKUH,
TEHETUYECKUM, DKOJOTUYECKUM W Ap. apean BuAa. Bua — enuHHUIa CHUCTEMAaTHKH.
I'erodonn momymnsinuii. YMCIEHHOCTD, TIIOTHOCTH, COOTHOIIICHHUE TTOJIOB U BO3PACTOB.
[TonmynsAust — CTpyKTypHasi €IUHUIA BUAA, EAMHUALIA SBOJTIOIMH.

Pa3nen 7. DxocucTeMbl M IPUCYIIHE UM 3aKOHOMeEPHOCTH (2 yaca).

EctecTBeHHBIE CO00IIECTBA KUBBIX OPraHM3MOB M HMX KOMIOHeHTHI (l4ac)

buonieHo3sl. KOMIOHEHTHI OMOT€OIEHO30B: MPOJYIEHTHI, KOHCYMEHTHI,
peayleHThl. buomneHo3sl: BUI0BOE pa3HooOpas3re, INIOTHOCTh MOIMyJISAIui, OrnoMacca.
[TprunHbl cMeHBI OMOIIeH030B. DOPMUPOBAHHUE HOBBIX COOOIIECTB.

JIkoaorunvyeckue paxropsl (1uac).

AOuotnueckue Qaktopsl cpenbl. HTEHCMBHOCTH AeMCTBUS  (AKTOPOB.
B3aumoneiicteue ¢axropoB. Ilpenensl BeiHOCIMBOCTH. llemu u cet mnuTaHus.
DKonoruveckasi mupamu/a.

Pasznen 8. UtoroBoe 3ansitue (1 yac).

HToroBoe TectupoBanne no sapuanram EI'J (14)

AHaJIN3 TUITHYHBIX OMKUOOK. Pedexcus.



Y4yeOHO-TEeMATHYCCKUI TIJIAH

HanmenoBanue
pa3aesnoB U TeEM

Koin-
BO
4acoB

B Tom yncne

[IpaxTnueckue
3aHATHA

®opmbl paboTHI

Bsenenue.

1

1

JInarHocTuka, TECTUPOBaHHUE.

buonorus — Hayka o )XUBOU
IIPUPOJE.

4

[IpakTHKyM O peleHIo 3a1a4.
[IpoBepka 3HaAHUUN, yMEHUI u
HABBIKOB MOJTY4YEHHBIX npu
HU3YyUCHUU TEMBI «buonorna -
HayKa O )KUBOW IIPUPOJIE».

Kiietka xak 6Guonoruueckas
CHCTEMA.

[IpakTKyM MO pelIeHHIO 3a/1a4.
[IpoBepka 3HaHWI, YMEHHH U
HaBBIKOB MOJIYYEHHBIX npu
m3ydyeHun Tembl «KieTka Kak
OHMOJIOTHYeCcKasi CUCTEMAY.

OpraHusM Kak
OHoJIoruyecKkas CUCTeMa.

[IpakTHKyM 1O pelIeHUIO 3a1a4.
[IpoBepka 3HaHWil, YyMEHHH U
HABBIKOB MOJTY4YEHHBIX npu
M3y4eHuHu TeMbl «OpraHu3M Kak
OuooruuecKasi CHCTEMaY.

MHorooOpa3ue opraHu3MoB.

[IpakTuKyM MO pelIeHHIO 3a/1a4.
[IpoBepka 3HaHMil, YyMEHHI U
HaBBbIKOB MMOJIYYCHHBIX npu
u3ydeHun Tembl «MHoroo6pasue
OpraHU3MOBY.

UYenoBek u €ro 310pOBbE

[IpoBepka 3HaHWI, YMEHHH U
HABBIKOB MOJTY4YEHHBIX npu
U3y4eHuu TeMbl «YenoBek u ero
310POBBEY.

Hanopranusmennsie
CUCTEMBI

IIpakTuKyM 10 peLICHUIO 3a/a4.
[IpoBepka 3HaHUA, YMEHHUI 1
HABbIKOB MOJIYYEHHBIX IIPU
W3YYEHUU TEMBI
«HanopranusmMeHHbIE CHCTEMBDY.

DKOCHUCTEMBI U MPUCYIIUE UM
3aKOHOMEPHOCTH.

[IpoBepka 3HaHW, YMEHHH U
HaBBIKOB MOJIYYEHHBIX npu
M3yYEHUU TEMBbl «DKOCUCTEMBI H
MIPUCYILHE UM 3aKOHOMEPHOCTH.

HNrorosoe 3ausatue.

[IpoBepka 3HaHWH, YMEHHH U
HaBBIKOB, MOJIYYEHHBIX npu
M3Y4YEHUH JIEKTUBHOTO Kypca.




TEMATHYECKOE INTAHUPOBAHHUE

JieKTUBHBIN Kypc «Ci10:kHbIe BONPOCHI Onoorum», 11 kiace

Ne Tema 3aHsTHA Kon-Bo | /[lara mpoBeneHus
Hacos IUTaH ¢daxr
1 Beenenue. BxogHoe TectupoBaHue. 1
Pa3nen 1. Buosorusi — Hayka o :kuBoii npupoje (4 yaca)
2 | OGmebuonornyeckre 3aKOHOMEPHOCTH. 1
3 | Ponp Guosnoruu B popMUpPOBaHUM HAYYHBIX MTPEICTABICHHUI O MUPE. 1
4 | IlpakTukyM «YpPOBHH OpraHU3aLMU )KUBON MaTEpPUM». 1
5 | [lpaktukym «OCHOBHBIE CBOWMCTBA KUBOTOY. 1
Paznen 2. Kiterka kak 6uosiornueckasi cucrema (8 yacon)
6 | XuMudeckuil COCTaB KIETKH. 1
7 | Ilpaktukym «HyknenHOBbIE KUCTOTHI. 1
8 | IIpaktukym «HaxoxaeHne cOOTBETCTBUS MEXY CTPOCHHEM, 1
CBOMCTBaMH U (PYHKIIMEH OPraHNUECKHUX BEIIECTB B KIETKE.
9 | CtpykTypHO — (hyHKIIMOHAJIbHAS OpPTaHU3AIUs KJIETOK DYKapHOT. 1
10 | IIpaktukym «KieTku npokapuoT». 1
11 | Metabosu3M B KIIETKE. 1
12 | IIpaxtuxkym «Metosbl n3ydeHus kieTku. KiieTouHble TEXHOIOT M. 1
13 | Heknerounslie (opMbI )KU3HU. 1
Pa3nen 3. Opranu3m kak 6uosiornveckasi cucrema (6 yacon)
14 | Ilpaktukym «Pa3MHOXKEHHE OPTaHU3MOB). 1
15 | OOmue 3aKOHOMEPHOCTH OHTOTECHE3a. 1
16 | Pa3BuTne opraHu3MOB. 1
17 | 3akOHOMEpPHOCTH HACIEACTBEHHOCTH U U3MEHYHBOCTH. 1
18 | IIpaktukym «PeiieHue 3a1ad Mo reHETUKEY. 1
19 | IIpaktukym «CocTaBiaeHHe poIOCIOBHOI». 1
Pa3znen 4. Muoroo6pasue opranu3mosn (5 yacoB)
20 | IIpakTukyMm «OCHOBHBIE CHCTEMAaTHYECKHE KaTETOPU». 1
21 | XapakTtepuctuka napcrpa Pactenus. 1
22 | XapakTtepucTuka napcrsa JKuBoTHBIE. 1
23 | XapakTepucTtuka napcrsa [ puosL. 1
24 | Tlpaktukym «/cnonbp30BaHNE OPraHU3MOB B OMOTEXHOIOTHI». 1
Pasnen 5. UestoBek u ero 310poBbe (4 yaca)
25 | buoconmabHas MpUpo/Ia YeJIOBEKa. 1
26 | CTpoeHue U )KU3HECSATETbHOCTh KIETOK. 1
27 | CTpoeHue U )KU3HECSTEIbHOCTh TKAHEH. 1
28 | CTpoeHue 1 )KU3HEAEATEIbHOCTh OPTraHOB M CUCTEM OPT'aHOB. 1
Paznen 6. Hagopranusmennsie cucremsl (3 yaca)
29 | DBOJIOIUS OPTAHUYECKOTO MHPA. 1
30 | CunTeTnueckas TEOpPHs IBOJIIOITUN 1
31 | Ilpaktukym «Bun u ero kputepuu. [omynsmums». 1
Pazjen 7. DkocHcTeMbl M MPUCYIIME HM 3aKOHOMEpPHOCTH (2 yaca)
32 | EcrecTBeHHBIEC COOOIIECTBA KUBBIX OPraHU3MOB U UX KOMIIOHEHTHI 1
33 | Dkonornyeckue GakTophl. 1
Pasnen 8. Utorosoe 3ansitue (1 yac)
34 | WUrorosoe TecTupoBanue 1|

Uroro: 34 yaca




JIuteparypa
. EI'2 buosorus: YHuBepcanbHbiii cipaBoyHUK/ H0.A.CaloOBHUYEHKO.-
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JI.B.CumonoBa; nox pea. U.H.[lonomapéBoii.-M.:Bentana-I'pad,2010.
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ob611e06pa3oBaTebHbIX yupexaeHu/U.H.Ilonomapéra, 0.A.KopHuJ0Ba,
JI.B.CumonoBa; nox pea. U.H.[lonomapéBoii.-M.:Bentana-I'pad,2010.
. E.Il. CupopoB botaHuka /14 nocTynamlux B By3sl M. «YHUKyM-
[HenTp»1997.
. E.Il. CumopoB 300Ji0THSA AJi1 NOCTYNAOIIUX B BY3bl M. «YHUKYM-
[HeHTp»1997
. E.Il. CugopoB AHaTOMUA YesioBeKa A/ NOCTYNMAUUX B By3bl M.
«YHukym- LleHTp»1997
. A.A. Kupunenko buosiorvs. Bosiro1iss OpraHu4ecKoro Mupa.
[loaroroBka K EI'J: Teopusa u TpeHupoBoYHble 3agaHusi/ Jlernon PocToB-
Ha-/lony 2019.
. A.A. KupuneHko buoJsiorvs. BosiroLiUss OpraHu4ecKoro Mmupa.
[loaroroBka K EI'3: Pazpen»MousekynspHas 6uosorusa»/ Jlernon PoctoB-
Ha-/lony 2019.
. C.U.KonecuukoB buosiorus. dkonoruslloaroroska k EI'3: Teopuda u
TPeHUPOBOYHbIe 3aAaHus1/ JlernoH PoctoB-Ha-/lony 2014.

Kak pemats 3aza4uu o reHetuke: 10-11 kiaccol: yue6HOe mocobue
JUISl ydaluxcs oo61ieobpa3oBaTesbHbIX yupexeHun/ A.A.MeBesieBa.-
M.: BenTana-I'pad, 2014.
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