Pabouast nporpamma no yuedOHomy npeamery «buosiorus» (mpoguiib) Ha ypoBHe CpeaHero
o01mero oopazoBanus B coorBercTBUU ¢ PI'OC 2012 u ®OII

Copaeprxanue nporpaMmbl

10 kaacce
Tema 1. buosiorusi Kak HayKa

CoBpemenHas OMoNOTHs — KOMIUIEKCHast Hayka. KpaTkas uctopus pa3BuTusi OMOJIOTHH.
buonoruueckue Hayku M u3ydyaeMble UMHU MpoOiembl. DyHIaMEHTaIbHbIE, MPUKIAJAHBIE U
IMMOUCKOBBIC HAYYHBIC UCCIICAOBAHHW B GI/IOJ'IOI‘I/II/I.

3HaueHue OuoJIOTHH B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI
mupa. IIpodeccun, cBsa3anHble ¢ Ouonorueid. 3HayeHHE OUOJIOTMHUB MPAKTHYECKON
NESTCIIbHOCTH YEJIOBEKa: MEIHIIMHE, CEIbCKOM XO3SHCTBE, MPOMBIIIJICHHOCTH, OXpaHe
HPUPOJIBL.

Tema 2. )KuBble cHCTeMBbI U UX U3yYeHHE

Kuppie cuctembl Kak mpeaMer wu3ydeHus Ouonorun. CBOWCTBA JKHUBBIX CHUCTEM:
€IMHCTBO XHMHUYECKOTO0 COCTaBa, JHUCKPETHOCTb W  IICJIOCTHOCTb, CJOXHOCTH |
YHOPSAIOYCHHOCTh  CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHHU3allUsl, CaMOBOCIIPOU3BEICHHUE,
pa3apaxXKuMOCTh, I3MEHUYHNBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMd >KUBBIX CHCTEM: MOJEKYJSPHbIA, KJIETOYHBIM, TKaHEBBIM,
OpTraHW3MEHHBIM,  MOMYJISUHUOHHO-BUIOBOM,  IKOCUCTEMHBI  (OMOTEOIEHOTHYECKUI),
ounochepnsiid. [Ipomecchl, TPOUCXOAIINE B KUBBIX crucTeMax. OCHOBHBIC MPU3HAKH KUBOTO.
Kvzep kak (opma CymecTBOBaHHS Marepuu. Hayku, W3ydaromipe XUBbIE CHUCTEMBI Ha
Pa3HBIX YPOBHSX OpraHU3AIIMH.

N3ydenue xuBbIX cucteM. Meroabl Ouonorndeckoi Hayku. HaOmronenue, usmepeHue,
AKCIIEPUMEHT, CHUCTeMaTHh3auus, MeTaaHaiu3. lloHsTHe O 3aBUCUMOM M HE3aBUCUMOM
nepemeHHoil. [lnannpoBanue skcnepumenTta. I[loctaHoBka u mpoBepka rumnote3. Hyneas
runore3a. [loHsTre BeIOOpKM u €€ NOCTOBEpHOCTh. Pa30poc B OMOIOTMYECKUX JAHHBIX.
OueHKa JOCTOBEPHOCTH IONYYEHHBIX pe3yiabTaToB. [IpUuMHBI HCKaXEHUS pEe3yNbTaTOB
sKcnepuMeHTa. [loHsATHE CTaTUCTUYECKOTO TECTA.

[IpakTryeckas pabora

«Mcnonp30BaHue pa3IMUHBIX METOAOB MPU U3YYCHUH )KHUBBIX CUCTEM.

Tema 3. BuoJiorus KiaeTku

Knerka — cTpykTypHO-(pyHKIIMOHAIbHAS €JMHULA KUBOTO. VICTOPHS OTKPBITUS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. [IBann, M. Ulneiinen, P. Bupxos).
OCHOBHBIE MIOJIO)KEHUSI COBPEMEHHOM KJIETOYHOM TEOPHUHU.

MeToapl MONEKYISIPHOM M KIIETOYHOM OHOJIOTMH: MHKPOCKOIUS, XpomaTorpadus,
aNeKTpoope3, METOJ MEYEHBIX aToMoB, Ju(depeHIraIbHoe IeHTPU(PYTUpOBaHUE,
KyJIbTUBUPOBAHUE KJIETOK. DIIEKTPOHHAsi MUKpOCKonusl. Kongoxanvrnas muxpockonus.

IIpakTuyeckas pabora

«3yuenne  MeTOlOB  KJIETOYHOM  Ouomoruu  (xpomaTtorpadus,

anekTpodopes,auddepeniranbHoe nenTpudyruposanue, [TLP)».

Tema 4. XuMnueckasi OpraHu3anus KJIeTKH

XHUMHUYECKHUH COCTaB KIETKA. Makpo-, MUKPO- U YIbTPAMUKPODIIEMEHTHI. Boa u e€poiib
KAK pPACTBOPUTENS, pPEAreHTa, ydacTHe B CTPYKTYPHMPOBAHHM KIETKH, TEIUIOPETYIISLUN.
MuHepanbpHble BellleCTBAa KJIETKH, MX OHojoruyeckas poib. Pojab KaTHOHOB M aHUOHOB B
KIIETKE.



Opranunueckue BEIIECTBA  KJIETKHU. buonornueckue [IOJIUMEPBL. benku.
AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYpbl OenkoBoi Monekynbl. [lepBuuHas cTpykTypa
Oenka, NMENTUAHASA CBsI3b. BTOpuYHas, TpeTU4yHas, Y€TBEPTUYHAS CTPYKTYphL. JleHaTyparus.
CaotictBa 6enkoB. Knaccudukarus 6enkoB. buonornyeckue GyHKuu 0eaKoB. [Ipuornsi.

VYraeBoasl. MoHOcaxapusl, Jucaxapuiibl, oJIMrocaxapyusl U nosucaxapuasl. OOmui
IUIaH CTPOCHUSA U (PU3MKO-XMMHYECKUE CBOWCTBA YIJIEBOJIOB. buonoruueckue ¢yHKIUU
YTJIEBOJIOB.

Jlummmasl.  TuapodunsHO-rUApOdOOHBIE  cBoiicTBa.  Krnaccudukanmuss — IUNUAOB.
Tpurnunepunabl, ¢dochonunuabl, BOCKH, CTepouabl. buomormdeckne QyHKIUH JIHIHIOB.
OOmue  cBoiicTBa  OMOJNOrMYECKHX  MeMOpaH — TEKy4eCTh,  CIIOCOOHOCTbH K
CaMO03aMbIKaHHUIO, IOJTYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JJHK um PHK. Ctpoenue HykiaenmHOBbIX KHCIOT. HykiieoTuabl.
[TpuHIMn KOMIIJIEMEHTapHOCTH. [IpaBuio Yapradda. Crpykrypa  JJHK -
JBOiHas cnupanb. MecroHaxoxaenue u Ouonoruueckue ¢ynkunu JHK. Buast PHK.
®ynkiuu PHK B kiterke.

Crpoenue Monekynsl AT®. Makpospruueckue cBsi3u B Mojekyine ATO.
buonoruueckue ¢ynkuun AT®. BoccTaHOBIEHHBIE MEPEHOCUYMKH, HX (YHKIUU B
kietke. Cexsenuponanue JIHK.

CrpykrypHas Ouosorusi: OMOXUMUYecKHe U OMOo(pHU3MUECKUEe UCCIEIOBAaHMS COCTaBa H
IIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYIL.

JlabopaTopHas pabdora  «OOHapyxeHHe OCJIIKOB  C TMOMOIIBIO

KAaueCTBEHHBIXPEAKLIUN».

JlaGopatopHas pabota «MccnenoBanue HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIIETOK Pa3JIMYHbIX OPraHU3MOB.
Tema 5. CTpoeHue U QyHKIIUH KIETKH

Tunsl KJIeTOK: SyKapuoTHUecKast M mpokapuoTuyeckasi. CTpyKTypHO- (pyHKIIMOHAJIbHbBIE
00pa3oBaHUs KJIETKH.

Crpoenue mnpokapuoTudeckoil kietku. Kiierounass creHka OakTepuii U apxewu.
OcoOeHHOCTH CTpOEHUS reTepoTpodHOM U aBTOTPO(HON MPOKAPUOTHUECKUX KIETOK. MecTo
U pOJIb IPOKApUOT B OUOIIEHO3aX.

CrpoeHne u (QYHKIMOHUPOBAHUE JyKapuoTHUecKod kieTku. [lmazmatudeckas
MeMOpaHa (rurazmanemma). CTpykTypa Iia3MaTHYecKod MemOpaHbl. TpaHCHOPT BEIIECTB
yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIN (quddysus, obOnerd€éHHas auddysus),
AaKTUBHBIM (NMEpBUYHBIA M BTOPUYHBIM akTHBHBIA TpaHcnopt). [lomynpoHunaemMocTtsb
MeMOpaHbl. PabGoTta HaTpuii-kaaueBoro Hacoca. OHJOLMTO3: MHHOIMUTO3, (aromuTos.
Ox3o1mTo3. Knerounas crenka. CTpykTypa U GyHKIIUHM KIETOYHON CTEHKH pacTeHHi, rpru0oB.

[urommazma. [uto3onb. ILluTockener. JIBmxkeHue wnMTOmIIa3Mbl. OpraHouabl KIETKH.
OnHoMeMOpaHHbIE OpraHoubl KJIETKH: 5HJomnasMmaruyeckas cetb (OIIC), ammapar
lonbmxu, nM30cOMBI, UX CTpoeHHe U (GYHKIUH. B3auMocBA3b OJHOMEMOpPaHHBIX
opraHoufioB kieTku. CTpoeHue rpaHyJsspHOro peTukyiayma. CHHTE3 pacTBOPUMBIX OEJIKOB.
CuHre3 KJeTOUHbIX MeMOpaH. ['magkuii (arpaHyssipHbIN) SHAOMIA3MATHUYECKUM PETHKYIYM.
CekpetopHas ¢yHkuus anmapata [ompmxu. TpaHcmopT BemecTB B KieTke. Bakyonu
pacTUTeNbHBIX KIeTOK. Knetounsli cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMIBI KIETKH: MHUTOXOHAPHM, IAcTUAbl. IIpoucxoscoenue
mumoxonoputi u naacmuo. Cumouoeenesz (K.C. Mepexcrkosckuii, JI. Mapeynuc). Ctpoerue u
GyHKIIMM MHUTOXOHApPUN H mactul. llepBuyHble, BTOPUYHBIE U CIIOXHBIE IUIACTH[BI



(OTOCHHTE3UPYIOIUX 3YKAapHUOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BBICIINX
pacTeHUN.

HememOpannsie opranouas! kieTku CtpoeHue u QyHKIMH HEMEMOpPaHHBIX OPTraHONI0B
kieTku. Pubocomsl.. MukpodunamenTsl.. Mpleunsie kiaeTkn. Mukpotpyoouku. Kietounsrit
neHtp. CTpoeHHe M JBIKEHHE XT'YyTUKOB M PECHHYEK. MHUKpPOTPYOOUKH LUTOILIA3MBbI.
LenTpHoJib.

Snpo. Obonouka siapa, XpOMaTHH, KapuoIia3Ma, SIPHIIKHA, UX CTPOCHHE U (YHKLUH.
Snepublii 6enkoBbId MaTpUKc. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEP(a3HOM
AJIpe..

Knerounble BkiatoueHus. CpaBHHUTENIbHAs  XapaKTEPUCTUKA  KJIETOK  JyKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JlaGoparopHas pabota «/3ydeHne cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

[IpakTrueckas padota «M3ydyeHre CBOMCTB KIETOYHON MEMOpPaHbBI».

Ha60paT0pHa;1 pa60Ta «HccnenoBanue I1a3sMoJjmn3a u
ACIIIIa3MOJIN3aB PACTUTCIIbHBIX KJIICTKAX)).
IIpakTHUyeckas pa60Ta ((HSy‘IeHI/Ie JBHXXCHUA OHUTOIIIa3MBbI B

PACTUTCIIBHBIXKIICTKAX .

Tema 6. O0MeH BellleCTB U NMpeBpallleHUe JHEPTUH B KJIeTKe

AccuMuIsIMs M TUCCUMIIISLINAS — JIBE CTOPOHBI MeTaboau3Ma. Tunel oOMeHa BELIECTB:
aBTOTPOGHBIH W TeTepoTpo(dHBIA. YdYacTHe KHCIOpOAa B OOMEHHBIX IPOLECCaX.
OHepreTuyeckoe obOecriedeHne kieTku: mnpeBpamienne ATO B 0OMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakLUui KIETOYHOro MeTadoiu3Ma.

@depMeHThI, MX CTpPOEHHE, CBOMCTBAa M MexaHu3M aedcTBus. Kodepmentsl. Otnuuuns
(epMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTOpbl U OENKH- UHTUOUTOPBHI.
3aBUCHUMOCTbH CKOPOCTH (PEPMEHTATUBHBIX PEAKIIMHA OT pa3IU4HbIX (PAKTOPOB.

[lepBuuHbBI cHHTE3 OpraHUYECKUX BEIIECTB B KiieTke. PorocunTtes. Poib xsiopomiactoB
B mpouecce (ortocuHTe3a. CBetoBas M TeMmHOBas (asbl. IIpoaykTHBHOCTH (hoTOCHHTE3A.
BausiHue paznuuHbIx GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunrte3. Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETHUKOB:  HHUTpHU(ULMpPYIOIINE
OakTepuH, xKeae300aKTepuu, cepoOaKTeprH, BOJOPOIHbIE OaKTeprH. 3HaUeHNE XEMOCHHTE3a.

AHarpobOHble opranu3Mbl. Buabl 6poxkenus. [IpoxykTel OpoKeHUS U UX UCIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJIOTMH U BO30YAUTENH
Oome3Hel.

AspoOHBIE OpraHu3Mbl. JTalbl dHEpreTudeckoro oomena. [1oaroToBUTENBHBIN JTarl.
['mukonn3 — 6eCKUCIOPOIHOE PACHICTIIICHUE TIFOKO3BI.

buonornueckoe OKUCIE€HHE, WM KJIETOYHOE JbIxaHuWe. Ponbp MHUTOXOHIpUH B
nporeccax — OMONOrMyeckoro okuciaeHus. Lluximdeckue  peakuuu.  OKHUCIMTENbHOE
dochopunuposanue. [IpenmyiiecTBa a3poOHOro MyTH 0OMEHa BELIECTB Mepe] aHadPOOHBIM.
O} PeKTUBHOCTH SHEPrETUIECKOT0 OOMEHA.

JlaGopaTopHas pabora «M3ydeHme ~ KaTaTUTHYECKOM AKTUBHOCTH

(hepMeHTOB(HA TpUMEpE aMIIIa3bl WA KaTaaasbl)y.

JlaGoparopHas pabota «M3yueHne pepMEHTAaTUBHOTO pacIeIIEHUs TEPOKCUIABO0POIa
B PACTUTENBHBIX U KUBOTHBIX KIJIETKAX).

JlabopaTopHas pabora «CpaBHEHHE TPOIIECCOB POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas paboTa «CpaBHEHHE MPOIECCOB OPOKCHUS U IBIXAHUS».

Tema 7. HacsiencrBeHHas HH(pOpMaLKs U peau3anus eé B KiIeTKe



Peakuun maTtpuuHOro cuHtesa. [IpyHIMI  KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO CUHTe3a. Peanmsarus HaclieqCTBEeHHOW MH(popManuu. ['eHEeTHYECKUid KO, €ro
corcrBa. Tpanckpunuusa — wMarpuusbli cuHTe3 PHK. IIpuHuunel TpaHCKpUIILMK:
KOMIUIEMEHTAapHOCTh, aHTUIAPaLIEIbHOCTh, ACUMMETPUYHOCTb. TpaHcisanus W €€ JTalbl.
VYuactue TtpancnoptHeix PHK B Omocunrese Oenka. VYcnoBusi OuocuHTe3a Oenka.
KonupoBanue amuHokucnot. Poss pubocoM B OnocuHTe3edenKa.

Opranuzanus IreHOMa y NPOKapHOT MU JYKapHuoT. Perymsuus akTUBHOCTH T'€HOB Yy
npokapuot. [mmore3a omepona (. JKako6, K. Mano). Perymsamus oOMEHHBIX
IIPOLIECCOB B KiIeTKe. KileTouHbIi romeocTas.

Bupycsl — HekileToUHbIE (POPMBI )KU3HH U 0OIHUraTHbBIE Mapa3uThl. CTPOSHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros.

BupycHble 3a0oneBaHusi 4YenoBeka, JKUBOTHBIX, pactenuid. CIINJ, COVID-19,
COLMAJIbHBIE U METULIMHCKHE TPOOIEMBI.

IlpakTHyeckas padora «Co3gaHue MoJeJIi BUPYCa».
Tema 8. JKu3HeHHBIN UK KJIETKHA

Krnerounsnii nuki, ero mepuoanl u perynsius. Matepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaromux B uurepdase. [loaroroska knetku k aenenuro. [Ipecunrernueckuit
(MOCTMUTOTUYECKUI), CHHTETUUECKUNA U MOCTCUHTETHUYECKUN (IPEMUTOTHUYECKUN) MEPUOJIbI
uHTEpPasbl.

Marpuunbiii  cunte3 JIHK — pemukanusa. [lpunnunsr  perummkannu — JIHK:
KOMILUIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTUNAPAJUIENIBHOCTb. MexaHu3m
perummkauun  JJHK.  Xpomocombl. Crtpoenue xpomocom. Tenomepsl u  Tenomepasa.
XpOMOCOMHBIN HAOOP KJICTKHU — KapUOTHUII. JIUIJIOMIHBIA M TarjIOMIHBIA HAOOPBI XPOMOCOM.
['omosiornynbie XpoMocoMBl. [1010BbIE XPOMOCOMBI.

Henenne kinetku — MuTo3. CTaauu MUTO3a U TPOUCXOJAIINE B HUX TPOIECCHI. THIIbI
Muto3a. Kapuokunes u nutoknHes. buonornueckoe 3Ha4eHUE MUTO3A.

Perymsimust MutoTHYecKkoro nukia kietkd. [IporpamMmMmupyemasi kieTouHass TuOenb —
aronTo3.

Krnerounoe a1po, XpoMocoMbl, pyHKIIMOHATIbHAsI TEHOMHUKA.

JlaGoparopHas paboTa «/3ydueHne XxpoMOCOM Ha TOTOBBIX MUKPOTIpENapaTax.

JlaGoparopHas pabora «HabmogeHne MuTo3a B KJIETKaX KOHYMKA KOpelIKa Tyka(Ha
TOTOBBIX MUKpPOIIpErapaTax ).

Tema 9. CTpoenne u GyHKIIUM OPraHU3MOB

buonornueckoe paszHooOpazwe opranu3MoB. OTHOKJIETOYHBIE, KOJIOHHUAJbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS W JKU3HEICATCIIBHOCTH  OJHOKJICTOYHBIX OPraHU3MOB.
BakTepuu, apxeu, OJHOKIETOUHBbIE TPHOBI, OAHOKIETOYHBIE BOIAOPOCIH, IPYTHUE€ MPOTHUCTEHI.
KononunanbHbIe OPraHu3MEI.

B3aumocBsI3p  yacTeii MHOTOKJIETOYHOTO oOpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI
opranoB. Opranusm Kak euHoe 1enoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHei: oOpa3oBaTenbHas, MOKPOBHAs,
MIPOBOJISINAS, OCHOBHAS, MeXaHndeckas. OCOOCHHOCTH CTpOSHUS, (GYHKIIUN U PACITOIOKCHHUS
TKaHEN B OpraHax pacTeHHM.

Tkanu KUBOTHBIX H ueloOBeKa. THIMBI KUBOTHBIX TKaHeW: JMHUTETUANIbHAS,
COEIMHUTEINIbHAS, MBbIllIeYHast, HepBHas. OCOOEHHOCTH CTPOeHHUS, (DYHKIIMN U PaCIOIOKECHUS
TKaHEW B OpraHax >KHBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHBIE W TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CHUCTEMBI
OpraHoOB )KMBOTHBIX U uejoBeka. OyHKIIUU OPraHOB U CUCTEM OPIaHOB.



Omnopa Tena opranusmoB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbli u BHyTpeHHUU ckeneT. CTpO€HHE U THIIbI
COCIMHEHUS KOCTEH.

JIBu>keHne OpraHu3MoB. JIBWKEHHME OJHOKIIETOYHBIX OPraHu3MOB: aME&OOUTHOE,
KI'YTUKOBO€, pPECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTeHHid: TPONMHU3Mbl U HACTHUH.
JIBuKeHHe MHOTOKJIETOYHBIX JKMBOTHBIX W YeNOBEKa: MbllIeyHasi cucreMa. Pediekc.
CkerneTHbIe MBIIIIBI U UX paboTa.

[Tutanue opranusmos. [lornomenre BoAbI, YIISKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacrenusamu. [lutanue >KMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIETOYHOE MHUIIEBApEHUE.
[TuTanue MO3BOHOYHBIX XKMBOTHBIX. OTAEBI MUIIEBAPUTENBHOTO TpakTa. [TurieBapurtenbHbie
xenesbl. [IuieBapuTenbHas cuctemMa yenoBeka.

Jlpixanue opranu3MoB. Jprxanue pactenuil. Jlpixanue »kuBoTHbIX. Juddy3us razosuepes
MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe U n€rounoe
npixanue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. DBOJIOIMOHHOE YCIIOXKHEHUE
CTpPOCHHUsI JIETKUX TO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas cHCTeMa 4eloBeKka. MexaHu3Mm
BEHTWIALIMM JIETKUX y MNTHI M MICKONHUTArOmmMX. Perymsmus neixanus. JlprxatenbHble
00BEMBL.

TpaHcnopT BelEecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUI. TpaHCIIOPTBEILECTB Yy
KUBOTHbIX. KpoBeHocHas cucrema um €€ opranel. KpoBeHOCHas cuCTeMa I[O3BOHOYHBIX
JKUBOTHBIX UM  uenoBeka. Cepaue, KpOBEHOCHBIE cocyabl M KpoBb. Kpyru
KpOBOOOpaIlleHUsl.  DBOJIOLMOHHBIE  YCIIOKHEHHUS CTPOCHHMsS KPOBEHOCHOH  CHUCTEMBI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryssius.

Beinenenue y opranusmoB. BelneneHue y pacteHuil. BplneneHune y KUBOTHBIX.
Cokpatutenbuble Bakyosu. Opranbl BblieneHus. @OunbTpanus, cekpeuus U oOpaTHOE
BCAaChIBaHME KaK MEXaHU3Mbl paboOTbl OpraHoB BblaeneHUs. CBs3p MOJOCTH Tejac
KPOBEHOCHOM M BBIIEIUTEIBHOM CHCTeMaMH. BelneneHue y IO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. [louku. CrpoeHnme u ¢yHKUHOHMpOBaHME HeppoHa. OOpazoBaHME MOUYU Yy
YeJIoBeKa.

3amuTa y OpraHu3MOB. 3allUTa Y OJHOKJIETOYHBIX OpraHu3moB. Cropsl GakTepuil u
LIMCTBI MPOCTENIINX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHnid. Kytukyna. CpeacrBa nacCUBHOM
Y XMMHYECKOMW 3a1UThl. ODUTOHIIHIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX NpPOM3BOJAHBIC. 3aIiuTa
opranuzMa otT Oone3Heil. MMmyHHass cucrema uenoBeka. KieTowHbli M TryMopasbHBIN
UMMYHHUTET. BpoxnéHHbeli u mnpHOOpeTéHHBIH crenuduueckuii ummyHurer. Teopus
KJIOHaNbHO-ceniekTuBHOro ummynurera (I1. Opmux, @©.M. bepuer, C. Tonerasa).
BocnanurtensHple OTBETHI OpPraHu3MoB. Ponb BpPOXIEHHOIO HMMMYHHTETa B DPa3BUTHH
CHCTEMHBIX 3a00JI€BaHUH.

PasgpaxxuMocTe W peryisinuss 'y OpraHu3MoB. Pa3zpakuMoCTh Yy OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pa3apaknMocTe U perynsanus y pacTeHuil. PocToBbele BemecTBa U Ux
3HAYCHHUE.

HepBHas cucrema u pediekTopHas perynsuust y *KUBOTHbIX. HepBHas cucrema u eé
OTJIENbl. DBOJIOIMOHHOE YCJIOKHEHUE CTPOCHMSI HEPBHOM CUCTEMBI Yy KXUBOTHBIX. OTIEINbI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediexc u peduiektopHas nyra. bezycioBHbie u
YCIIOBHBIE PEQIIEKCHI.

I'ymopasnibHas perynsanus U DOHIOKPUHHAs CUCTEMA )KUBOTHBIX U

yenoBeKa. JKene3pHI0KpUHHOM CUCTEMBI M UX TOPMOHBL. JlelicTBre

TOPMOHOB. B3anMOCBs3b HEPBHOU U DHIOKPUHHOU CUCTEM.

I'nnoranamo-runogusapHas cucrema.



JlaGoparopHas pabora «M3yuenue TkaHneil pacrenuii». JlaboparopHas
pabota «M3yuyenue TkaHel )KUBOTHBIX». JlabopaTtopHas paboTa
«VM3ydyeHue opraHoB [IBETKOBOT'O PACTEHUS.

Tema 10. PazmHoOKeHUe M pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHUS OPraHU3MOB: OecIioIoe (BKII0Uasi BEreTaTUBHOE) U 110J10BO€. Buib!
0ecI10J10ro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYJIALM, (pparMeHTanus, KIOHUPOBAHUE.

[TonoBoe paszmuoxeHue. IlonoBble kieTku, uiaum ramersl. Meio3. Craauu Meiio3a.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. buosorndyeckuii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MeCTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpenzaponpimieBoe pazButue. ['ameroreHes y KUBOTHBIX. IlosoBbIE JKeme3bl.
OO0pa3zoBaHue M pa3BUTHE MOJIOBBIX KieToK. CrniepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omo10TBOpeHUE U 3MOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOJOTBOPEHHUS:
Hapy)KHoOe, BHyTpeHHee. Ilaprenorenes.

WuauBuayanbHOe pa3BUTUE OPraHuW3MOB (OHTOTEHE3). OMOpHMOJIOrMS —  HayKao
pa3Butuu opraHu3moB.. Craguu 5>MOpHOTeHe3a JKMBOTHBIX (HA TMpUMEpE JIATYIIKH).
Hpobnenue. Tunel apobnenus. /Jemepmunuposannoe u HedepMUHUPOBAHHOE OpoO/ieHue.
bnacmyna, munvr 6nacmyn. OcoOeHHOCTH JpOOJEHHUs MIICKONUTAIOMMUX. 3apOo/bIIIEeBbIe
JUCTKU (racTpyisiuus). 3akiagka OpraHoB M TKaHEH M3 3apOoJbILIEBBIX JIMCTKOB. B3ammuoe
BJIMSIHME YacTell pa3BHBAOILErocs 3apojblia (3MOpHOHaIbHAs MHAYKIMS). 3aKiiajka IUlaHa
CTPOEHHUSI KMBOTHOTO KaK pPE3yJbTaT UEPApXUUECKUX B3aUMOJCHCTBUI TIeHOB. BiusHue Ha
HMOPHOHAIIBHOE Pa3BUTHUEPA3IUYHBIX (PAKTOPOB OKPYKAIOLEH CPEIbl.

Poct n pasButne xuBoTHbIX. llocTamOpuonaneHelii nepuox. Ilpsimoe u Hempsimoe
pasButHe. PazButme ¢ meramopdo3om y OECHO3BOHOYHBIX M ITO3BOHOYHBIX IKHBOTHBIX.
bruonoruueckoe 3HaYeHHE MPSMOTO M HENPSIMOIO  Pa3BUTHSA, MX pPaclpOCTPaHEHHE B
npupone. Tunsl pocTta )KUBOTHBIX. DAaKTOPBI PEryJIALUN POCTa JKUBOTHBIX U yesioBeka. Ctaauu
HOCTAMOPUOHAIBHOTO Pa3BUTHA Y JKUBOTHBIX M yesioBeka. [leproabl OHTOreHe3a 4eloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrHYECKHUE TPOLECCHI.

PazmHOXkeHue u pazButue pacteHuid. 'ameropur m crnopoput. Meiio3 B KU3HEHHOM LHKJIIE
pacrenuii. OOpa3oBanue cmop B TMpolecce Meio3a. [ameroreHe3 y pacTeHUM.
OmnogoTBOpeHHE M pa3BUTHE PACTUTEIBHBIX OpPraHM3MOB. /[BOIHOE OIUIONOTBOpEHHUE Yy
I[BETKOBBIX pacTeHUH. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl peryJsiui OHTOTE€He3a y PACTEHUM U )KUBOTHBIX.

JlaGoparopHas pabota «l3yuyeHue CTPOEHHS TOJIOBBIX KJIETOK Ha TOTOBBIX

MHUKpOIpernaparax.
IIpakTuyeckas pabora «BbIgBIEHHE MPHU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
KUBOTHBIX».

.Ha6ODaTODHa}I pa60Ta ((CTpOCHI/Ie OpTraHOB Pa3MHOKCHUS BbICIINUX paCTeHHﬁ>>.

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB

Hctopus craHOBIEHHs W Pa3BUTHUSA TE€HETUKU Kak Hayku. Paboter I. Mennens, I'. ne
@®puza, T. Moprana. Poib oTedecTBeHHBIX Y4Y€HBIX B pa3BUTUU TeHeTukH. Paborer H.K.
Komsuora, H.M. Basunoa, A.H. benozepckoro, 1. Kapneuenko, HO.A.
Ounumuenko, H.B. Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKHE IIOHATHS W CHUMBOJBL. ['OMOJOrMYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TE€HBI, AJIbTCPHATUBHBIC IPU3HAKW, JOMUHAHTHBIM W PEUECCUBHBIN IpPU3HAK,
TFOMO3HUI0Ta, FeTepO3UroTa, YMcTas JIMHUA, THOpUIbl, reHoTuI, (peHoTur. OCHOBHBIE METObI
TeHETUKU: THOPUAOIOTUIECKUN, ITUTOJIOTUYECKUN, MOJIEKYJIIPHO- T€HETUYECKUM.



JlabopaTopHas pabora «JIpo3oduia Kak 00bEKT FTeHETUIECKUX UCCIICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. I[lepBblii 3akoH MeHaenss — 3aKOH €JUHOOOpa3Hs

ruOpuioB nepBoro nokosieHus. IIpaBuno nomuHupoBaHus. Bropoil 3akoH Mennens —

3aKOH  pacIleIuleHus Mpu3HakoB. lluTonoruyeckue OCHOBBI ~ MOHOTMOPHUAHOTO

CKpelllMBaHMdA. l'umoresa  YHCTOTBI TaMeT. AHanM3Upylollee CKpELIUBaHHUE.

IIpoMeXyTOUHBII XapakTep HACICIOBaHUS.

Pacmienienue npu3HakoB IIPU HETIOJIHOM TIOMUHUPOBAHUH.

JurnbpunHoe ckpemuBaHue. Tperudt 3akoH MeHaenss — 3aKOH HE3aBUCUMOIO
HacJIeI0BaHMsl IPU3HAKOB. LluTonornyeckre OCHOBBI JUTMOPUIHOTO CKPEIIMBAHMSL.

CueruieHHoe HacienoBanue mnpu3HakoB. Paborsr T. Moprana. CuemseHHoe
HacJICJOBAaHWE TE€HOB, HApPYLICHUE CLEIUICHUS MEXIy TIeHaMu. XpOMOCOMHas TEOpHs
HACJIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIH MEXaHU3M ONPEENICHUS I0J1a. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHBIM I0J. ['eHeTnyeckas CTpyKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEIVIEHHBIX C IIOJIOM.

I'enotun kak nenoctHas cucreMa. [lmefoTponus — MHOXECTBEHHOE JEHCTBUE IEHA.
MHOXeCTBEHHBIN ajuienu3M. B3anMoneincTBre HeayuleNbHbIX T'€HOB. KOMIUIEMEHTapHOCTD.
Onucras. [lonmumepust.

['eHeTHMYECKUIT KOHTPOJIb pPa3BUTHS PACTEHUN, JKUBOTHBIX W YEJIOBEKA, a TaKKe
(U3UOJOrMUECKUX MPOLECCOB, IOBEIEHUS M KOTHUTUBHBIX (yHKIui. ['eHeTnueckue
MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — IMapa3uT» U
«XO35IMH — MUKpOOHOMY». ['eHeTndyeckre acrneKTbl KOHTPOJI M W3MEHEHMs HaclleZICTBEHHOU
UH(POPMALIUHU B TOKOJIEHUSX KJIETOK U OPraHU3MOB.

[IpakTnueckass pabora «M3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOIO CKpELIUBAHUS y
IpO30(UIIBI».

[IpakTuueckass pabora «M3ydyeHue pe3ynbTaToB JUTHOPHIHOTO CKPEIMBAHUA Y
TIPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH H3MEHYNBOCTH

B3aumoneiictBue reHotuna u cpeabl npu popmupoBaHuM (GeHoTuna. M3MeH4nBOCTH
npu3HakoB. KadecTBEHHbIE ¥  KOJMYECTBEHHBIE TPU3HAKW. BuWabl W3MEHYHMBOCTH:
HEHACJIEICTBEHHAs! U HACJIeICTBEHHA.

MoaudukarmonHas ”3MEHYUBOCTh. Posib cpepl B popMupoBaHun MOAU(PUKAITMOHHON
n3MeHunBoCcTH. Hopma peakuuu mnpusHaka. BapuanuoHHBIA psiAiy BapuallMOHHAs KpuBas
(B. HWoranncen). CgoiictBa  MOAMGUKAIIMOHHOW WM3MEHYMBOCTH. | eHOTHIHUYECKast
M3MEHUYMBOCTh. (CBOHCTBA TCHOTUIMYCCKOM HM3MEHUHMBOCTH. BUIbI T'€HOTHUIIMYECKOMN
W3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatuBHas H”3MEHUYHNBOCTh. Mei03 U TIOJIOBOH MPOIECC — OCHOBA KOMOWHATHBHON
U3MEHUMBOCTH. Polb KOMOMHATMBHOM HM3MEHUMBOCTH B CO3JaHHU T'€HETUYECKOTO
pa3HooOpasus B mpejenax OAHOrO BUA.

MyTanroHHasi W3MEHYMBOCTh. BHIBI MyTaluid: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE M HWHAYIUPOBAHHBIE MYyTallUH. SAE€pHBIE W LMUTOIUIA3MATHYECKHE MYTAIUU.
ComMaruueckue M MoJioBble MyTaluud. [[pUynMHBI BO3HUKHOBEHHUS MyTaluil. MyTareHsl W Ux
BIIMSIHME HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTALlMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacneAcTBeHHOW wu3meHunBoctd (H.M. BaBunoB). BHesaepHas U3MEHYHMBOCTH U
HACJICICTBEHHOCTb.



Onueenemuka u dNUeHOMUKA, PONb dNUSEHEMUYECKUX (QAKMOpo8 6 HACIe008aHUU U
UBMEHYUBOCMU DEHOMUNUYECKUX NPUSHAKOE Y OP2AHUIMOB.

JlaGoparopHasi pabora «MccineqoBanne 3aKOHOMEpPHOCTEH — MOIM(UKAITMOHHON
u3MeHUnBOCTH. [locTpoeHNE BapHAIIIOHHOTO Psiia M BApUALMOHHON KPUBOIN».

I[MpakTuyeckas pabora «Mytarmu y 1po30¢huiisl (Ha FOTOBBIX MUKPOITPEIIapaTax )».

Tema 14. I'eneTnka 4yejioBeka

Kapuotun dyenopexka. MexayHapoaHas MporpamMMa HCCIIEIOBaHUsA I€HOMa 4YeJIOBEKa.
Metoanl HU3Y4YEHUS T€HETHUKH 4eJI0BEKa: reHEeaIOTHYSCKHI, OJIM3HEIOBBIH,
[IUTOTCHETHYUECKHUI, MOMYJISIUUOHHO-CTATUCTUYECKU, MOJIEKYJIIPHO-TEHETUYECKU M.
CoBpeMeHHOE OTpe/IeIeHUe TeHOTUIIA: TTOJTHOT€HOMHOE CEKBEHHUPOBAHUE, TEHOTUITMPOBAHUE,
B TOM umcie ¢ nmomoupio [111P-ananmu3a. HaciencrBennsle 3a00neBanms 4ejaoBeKka. | ¢HHEBIC
n XPOMOCOMHBIE 0ose3Hu YeJIOBEKa. bone3snn ¢ HaciemcTBeHHOM
MPEaPacoOKEHHOCTRI0.  3HAY€HUE  MEIUIIMHCKOM  T'€HETHUKHU B NPEAOTBpAIlCHUU U
JICYCHUHM TeHETUUYECKHX 3a00JIeBaHUN YesloBeKa. MeINKO- TeHETUYECKOE KOHCYJIbTUPOBAHUE.
CtBosioBbIE KJIETKU. [I0OHSATHE «T€HETUYECKOTO TPy3a». ITUUYECKUE aACTIEKThl UCCIEAOBAHUI B
00J1aCTH PeIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (bakTopsl MMOBBIIICHHOM YyBCTBUTEIBHOCTH YJeJIoBeKaK
buznueckoMy U XUMHYECKOMY 3arps3HEHHIO OKpYyXKawluel cpeabl. ['eHeTmueckas
MPEaPaCcIONIOKEHHOCTh YEIOBEKa K MaTOJOTUSIM.

[IpakTrueckas padora «CocTaBlIeHUE U aHAJIU3 POJIOCTIOBHOW.

Tema 15. Cesiekuusi OpranHu3MoB

JloMecTukanus M CceleKluMs. 3apoKIEHUE CEIEKUMU U aomecTukanuu. Yuenue H.M.
BaBunoBa o lleHTpax NpOMCXOXAEHUS U MHOrooOpasus KyilbTypHBIX pacTteHuil. Poib
CEJIEKIIMM B CO3JJaHUM COPTOB pacTeHUI U mopoa KUBOTHBIX. CopT, mopoja, uTaMM. 3aKOH
TOMOJIOTUYECKUX pAIOB B HaclIeICTBEHHOMN m3menunBocty H.M. BasuioBa, ero
3HaYeHHE JJIS CEJEKIIMOHHON paboThlI.

Mertoapl  cenekIMOHHOM  paboTel.  MckyccTBeHHBI — OTOOp:  MaccoBblif
WHAUBUAYAJIbHBIN. OJTanbl KOMOMHAIMOHHOW cenekuuu. McnblTaHue mpousBoauTenel Mo
notoMcTBy. OTOOp MO TEHOTHUITY C MOMOILIBIO OLEHKU (peHOoTHIIa MOTOMCTBA U OTOOp MO
TeHOTHUIly ¢ nomMompto a"anusa JJTHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CEelIEeKIMOHHOM paboTel. PaguanuoHHBIA U
XUMHUYECKHM MyTareHe3 KakK MCTOYHUK MYTalUil y KyJIbTYpPHbIX ()OpM OpPraHU3MOB.
Hcnonp30BaHWE T€HOMHOIO pEJaKTUpPOBaHUS U MeToJoB pekoMOuHaHTHBIX JHK mis
MIOJIy4EHUS UCXOTHOTO MaTepHralIa JUisl CEJIEKIUN.

[lonyuyenne mnonurionaoB. BryTpuBumoBas rudpuauszanus. biIM3KopoACTBEHHOE
CKpellrBaHue, Win HHOpuAuHT. HepoacTBeHHOE CKpelruBaHue, Wi ayTopuauHr. ['ereposuc
u ero npuuuHbl. Mcmonb3oBanue rerepo3uca B cenekuud. OTnanéHHas TuOpuAM3aLUs.
[Tpeononenue Oecrionusi MEXBHIOBBIX THOPHAOB. JlOCTHXKEHMS CENEKIMM pacTeHUuil u
KUBOTHBIX. «3€1EHas peGonOYUsLY.

CoxpaHeHHe U U3ydyEeHHE MeHETUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHM M HUX JUKHX
poauueit Ut co3/1aHusl HOBBIX COPTOB M THOPHUJIOB CEIbCKOXO3AUCTBEHHBIX KYJIBTYP.

JlaGoparopHast  pabora «l3yueHne  COpPTOB  KYyJbTYPHBIX  pacTeHHUH

" MOPOJ TOMAIIHUX )KUBOTHBIX).
JlabopaTopHas pabora «M3yuyeHue METOJIOB CEJIEKIINH pacTeHun».
IIpakTHueckas pabora «IpuBuBKa pacTeHumn».

Tema 16. BHoTeXHOJIOTHUA M CHHTETHYECKAA OMOJIOTHA
OOBEKTHI, UCHOJB3yeMble B OMOTEXHOJOTHH, — KJICTOYHBIC W TKAHEBBIC KYJIBTYPHI,
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MHUKPOOPraHU3Mbl, HMX XapaKTepUcTHKa. TpaaulMoHHas OHOTEXHOJIOTHs: XJeOONeueHue,
HOJy4eHHE KHUCIOMOJIOYHBIX IPOAYKTOB, BHHOJeIUE. MUKpPOOHOIOTUYECKUN CHHTES.
OOBeKThl MHKPOOHMOJIOTHYECKUX TexHoJoruil. IIpou3BoAacTBO Oeiika, aMHUHOKHUCIOT H
BUTAaMUHOB.

Cozpanue TEXHOJIOTMM M MHCTPYMEHTOB ILCJICHAIIPABICHHOTO HM3MEHEHMS U
KOHCTPYMPOBAaHUSI TE€HOMOB C LIEJIbI0 IIOJIyYEHHUS OpPraHU3MOB U HUX KOMIIOHEHTOB,
COJIepKAIINX HE BCTPEUAIOIIUECS B IPUPOEC OMOCHHTETHUECKUE TTYTH.

Knerounas nHxeHepus. MeTonbl KyJbTypbl KIETOK U TKAHEH PACTCHUM M KUBOTHBIX.
Kpunobanku. Comarndeckass ruOpuan3anus U coMatudeckuid smOpuorenes. Mcmonb3oBanue
ralyiouIoB B CEJNEKUUM pacTeHHH. VCKycCTBEHHOE OILIONOTBOpeHUE. PekoHcTpyKuus
AWLEKJIETOK ¥ KIIOHUPOBAaHUE )KMBOTHBIX. MeTO TpaHCIUIAHTALUU sIIEP KIETOK.

XpOMOCOMHAsI ¥ TeHHasl UHKeHepHUs. MICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHUE
pexkomOuHaHTHBIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TTEPCIIEKTUBBI
XPOMOCOMHOM M T€HHOM HMH)KEHEpUH. OKOJIOTMYECKHE U ATHYECKHE NpoOIeMbl T€HHOMN
WUHXEHEPUU.

Meauuunckue OuorexHonoruu. IloctreHomuass uudposas MemunuHa. [ILP-
IUarHoCcTHKa. MeTa0oJIOMHBIN aHaNN3, TEHOUEGHTPUIECKUN aHAIM3 MPOTeoMa YeJIOBEKa JUIs
OLICHKH COCTOSIHMS €ro 340poBbs. Mcrnonab30BaHUE CTBOJOBBIX KJIETOK. TaprerHas Tepanus
paka. 3D-Omoumxenepuss nans pa3paboTku (GyHIAMEHTAIBHBIX OCHOB METUIIMHCKUX
TEXHOJIOTMM, CO3/1aHHsI KOMIUIEKCHBIX TKAHEW COYETAHUEM TEXHOJIOTUH TPEXMEPHOIO
O6uonpuHTHHra U cKkadoIAUHTa I PeLIeHNs 3a]a4 IePCOHATU3UPOBAHHON MEAULIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHUPOBAHHOW 3alUTHI OT
B030yauteneit OPBU, ycTaHOBIeHHE MOJNEKYISIPHBIX MeXaHU3MOB (yHKIoHupoBanus PHK-
COJIeprKallX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMAacHbIe 3a00JI€BaHUsI YEIOBEKA U dKUBOTHBIX.

JlaGoparopHas pabota «/3yueHne 00beKTOB OMOTEXHOIOTHMY.

[IpakTuueckas pabota «IlomyuyeHne MOJIOUHOKHUCIBIX TPOTYKTOBY.

11 KJIACC

Tema 1. 3apokaeHue u pa3BUTHE 3BOJTIOLMOHHBIX NMPeICTABJICHUNH B OHOJI0THH

OpomonuonHas teopus Y. JlapsuHa. [Ipeanochuiki BO3HUKHOBEHUS JapBUHHU3MA.
JKu3Hb n HayuyHas aestenbHOCTh Y. J[apBHHA.

JBwxyue cuibl 3Bostound BUAOoB 1o Y. JlapBUHY (BbICOKas HWHTEHCHUBHOCTh
Pa3MHOXXEHHSI OpPraHHW3MOB, HACJEACTBEHHAas HW3MEHYMBOCTh, OOppOa 3a CylleCcTBOBaHHUE,
€CTECTBEHHBIN U NCKYCCTBEHHBIH OTOOD).

Odopmnenne cunrerndyeckoid Teopun osBomounn (CTD). HeltpanbHas Teopus
sBosod. CoBpeMeHHasl HBOJIIOLIMOHHAS OHOJOrus. 3HAaYEHUE HBOJIOLMOHHOW TEOpUHU B
(opMHpPOBAHNUHU €CTECTBEHHO-HAYUYHOW KapTUHBI MUDA.

Tema 2. MUKpPO3BOIIOLMSA U €€ pe3y/IbTaThl

[Momymsiumst kak syneMeHTapHas eAuHULA 3BOTIONUH. COBpEMEHHbIE METObl OLIEHKU
TEHETUYECKOTO pa3Hoo0pa3us U CTPYKTYphl monyisiuil. MismMeHenne reHoQoHIa NOMyIsun
KaK 2JIEMEHTapHOE 3BOJIOLMOHHOE SIBJIEHHE. 3aKOH TeHeTu4ecKkoro paBHoBecus Jx. Xapnwu,
B. Baiin6epra.

DOnemeHTapHble (AKTOPHI (IBMXKYIIME CHUJIbI) 3BOJIOUUU. MyTallMOHHBIA mpoIEcC.
Komb6unaruBHast mu3amMeH4nBoCTh. [[peii reHoB — ciayuaiiHble HEHAIlpaBJICHHbIE W3MEHEHUS
4acTOT ajyuiesied B momymsiusax. Jddext ocHoBatens. Murparuu. M3omsmus momyssimii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OnooruyecKas (penpoaIyKTHBHAS).



EcrecTBeHHbIli 0TOOp — Hampaisiomuil (akrop 3Bomonuu. PopMbI €CTECTBEHHOTO
oTOOpa: IBIKYIIHMKA, CTAaOMIM3UPYIOMINNA, pa3phiBaomui (au3pynTuBHbIA). [TonoBoi oTdOp.
Bo3HMKHOBEHME U HBOJIIOLIMS COLIMATIBHOTO MTOBEACHUS ’KUBOTHBIX.

[TprcnocoOIeHHOCTh  OPraHM3MOB  KakK  pe3yjabTaT MHUKPOAIBOJIONMH. BO3HHKHOBEHHE
npucrnocoOieHnii 'y  opraHu3moB.  Apomopdo3sl ¥ uauoagantauud. [Ipumepsr
MPUCTIOCOOJICHU y OpraHu3MoB: Mopdosioruyeckue, (U3MOJOTHYecKre, OHOXMUMHUYECKUE,
MOBE/ICHYECKUE. OTHOCUTENBHOCTh IPUCTIOCOOTICHHOCTH OpTaHHU3MOB.
Bun, ero kputepunm u CTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHUKPO3BOJIOLHUU.
Wzomsiust — kimroueBoit ¢akrop BupooOpazoBaHus. Ilytu u cmocoObl BHI00Opa3oBaHMUS:
ajuronatpuieckoe (reorpaduyueckoe), CHUMIATPUYECKOE (SKOJOTHUYECKOE), «MTHOBEHHOE)»
(monummonauzauus, rudpuauzanus). JIuTeIbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OHOJIOTMYECKOT0 pa3HOO0pa3usl.

Ponp »BomonMoHHOW OuWonornu B pa3paboTKe HAYYHBIX METOJIOB COXpPaHEHHS
O6ropa3zHooOpazus. MHUKPOIBOIIONMS U KOIBOJIOIUS MapasUTOB M MX X035€B. MeXaHHU3MbI
(GhOpMUPOBAHUS YCTOWIMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI C HEH.

JlaGoparopHas paboTa «BbIsBiIeHNEe N3MEHYHUBOCTH Y 0COOEH OJTHOTO BUIA.

JlaGoparopHasi pabora «[IpucmocoOneHusi OpraHu3MOB ¥ WX OTHOCHTENbHAs
EJIeCO00Pa3HOCThY.

Jlaboparopnas padora «CpaBHEHKUE BUIOB 10 MOP(DOIOrHYECKOMY KPUTEPUION.

Tema 3. Makpo3BoJIIOLHS U €€ pe3yJbTaThl
Meroasl u3ydeHHs MakpodBoJonuH. [lameoHTOMOTMYECKHME METOAbl HW3Yy4YeHUs
sBomonun. [lepexonnsie popmbl 1 PrIIOreHETUYECKUE PSAIbI OPTraHU3MOB.
buoreorpaduueckue metonsl uzydeHus sBomonuu. CpaBHeHue Giopsl U (dayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue odnactu 3emian. BUabI-DHAEMUKA U PETUKTHI.

DOMOpHOJIOTHYECKHE W CPaBHUTEIHLHO-MOP(HOIOTHYECKHE METOAbl H3Y4YEHHUS HSBOJIOINH.
I'eneTHueckye MeXaHU3MEI SBOJIOIIMHU OHTOI'€HE3a U IOABJICHUS 3BOJHOIHUOHHBIX HOBIIICCTB.
['oMomornyHble W aHAJOTHYHBIE OpraHbl. PymuMeHTapHble OpraHbl W aTaBU3MBI.
MOJ'IGKy.]'IS[pHO-FGHGTI/I‘-IGCKI/IC, ONOXUMHYECKUE u MaTEeMaTU4YCCKUEC
METOJI M3y4eHHUs 3BOIIONUU. ['oMonornynbie reHbl. COBpeMEHHBIE METOJbI TOCTPOCHUS
(bUITOTeHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIC MyTallyuy U 5BOJTIOHUA TCHOMOB.

O6mme 3akoHoMepHOCTH (TpaBWia) dBodonuH. HeoOpaTuMocTh  IBOIOIUH.
AnanTuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIIOIUH.

Tema 4. IIponcxo:kaeHue U pa3BuTHE KU3HU Ha 3emiie

Hayunble rumote3sl MPOUCXOXKIACHHS >KU3HH Ha 3emie. AOuOreHe3 W MaHCIEepMUs.
JloHay4dHbIe MpEACTaBICHUS O 3apOXKICHUM XKU3HU (KpealnnoHu3M). ['MmoTe3a mocTosHHOTO
caMO03apoKJIeHUusl *Ku3HU U e€ ompoBepxeHue onbitamu . Peawu, JI. Cnamnanuanw, JI.
[Tacrepa. [IpoucxoxxneHne »KU3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE dTambl HEOPraHWYECKOW HBoMONMU. [lmaHetapnas (reosiormueckas)
IBONIONMA. XUMHUYECKas DJBOJIONUS. AOWOTCHHBIA CHHTE3 OPTraHWMYEeCKUX BEIIECTB W3
Heoprannuecknx. Ombir C. Mwumnepa wu [. IOpu. OOpazoBaHue MOJIMMEPOB W3
moHoMepoB. KoamepBarnas rumote3a AWM. OnapuHa, rumote3a MepBUYHOTO OynpoHa JIXK.
XonaeitHa, renetTudeckas runote3a I'. Mémnepa. Puboszumer (T. Yek) u runoresa
«wvupa PHK» V. T'unbepra. ®@opmupoBanue MeMOpaH U BO3HHUKHOBEHHE IPOTOKIIETKH.

Ucropus 3emnu u Meroasl €€ u3yueHus. Vckomaemble OpraHUYECKHE OCTATKHU.
['eoxpononoruss u €€ wMeroasl. OTHOCUTENbHAsE W  aOCONIOTHAs TE€OXPOHOJOTHS.
['eoxpoHonoOrnyeckas mkaia: S0Hbl, 3pbl, IEPUOIBL, SIIOXHU.

10



Hauanpenbie 3Tansl opraHndeckoi 3Boyonnd. [10sBIEHHE U 3BOJIIOLMS NIEPBBIX KIIETOK.
Opomrorus Merabonu3Ma. Bo3HMKHOBEeHHE MepBbIX dkocucteM. COBpEeMEHHBIE MUKPOOHBIE
OMOIUIEHKM Kak aHajor nepBbiXx Ha 3emse cooOmectB. CtpomaTtonuthl. I[IpokapuoTsl u
JYKapUOTHI.

[TpoucxoxaeHue sykaproT (CUMOUOTEeHE3). DBOJIOIMOHHOE MPOUCXOKICHHUE BUPYCOB.
[IpoucxoxaeHMEe MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl BOJIIOLMU BhICIIMX pacTeHUi. OCHOBHbIE apoMop(03bl pacTEHHI.
Beixon pacrenust Ha cymy. IlosBiieHHE CIIOPOBBIX pPAacTEHUH M 3aBOCBAHUE HMHU CYIIU.

CemMeHHBIE pacTeHus. [Tpoucxoxnaenue [[BETKOBBIX pacTeHHiA.
OcCHOBHBIC dTambl HBOJIONHUH JKUBOTHOTO Mmupa. OCHOBHBIE apoMOp(}O3bl KHBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — IIOSIBJIGHHE COBPEMEHHBIX THUIIOB. IlepBbie

XOpAOBbIE )KUBOTHBIE. JKU3HB B BOZIe. DBOJIOLUS MO3BOHOYHBIX. [Iporcxoxaenue ampuouii u
pentunuii. [Ipoucxoxkaenue miekonuTaromux U ntull. [IpuHnun xmoueBoro apomopdosa.
OcBoeHne 0eCr03BOHOYHBIMU U TIO3BOHOYHBIMU )KUBOTHBIMH CYIIIH.

Pa3BuTtne xu3HuM Ha 3emiie MO 3paM U IEpUOJAM: apXel, MpPOTEepO30M, Majieo30i,
Me3030H, KaiiHo30i. OOmas XapakTepUCTHKa KIuMaTa M TeOJIOTUYECKUX MPOIIECCOB.
[TosiBneHME 1 paclBET XapaKTEPHBIX OPraHU3MOB. YTJI€00pa30oBaHUE: €0 YCIOBUS U BIMSIHUE
Ha Ta30BbIi cocTaB aTMOC(hEphL.

MaccoBble BEIMHUPAHUS — SKOJIOTHUECKUE KPU3UCHI Mpouuioro. [Ipuuunel u creacTBus
MaccoOBbIX BbIMUpaHUW. COBpEMEHHBIN 3KOJOTHYECKHI KpU3HUC, ero ocodenHoctu. [Ipobnema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuCTeMa OpraHudecKoro Mupa. [IpuHIUIb! KiaccuuKaun OpraHu3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

Bupryanenas naboparopHas pabora «MogenupoBanue onbiToB Mumnepa—tOpu mo
M3Y4YEHUI0 a0MOTE€HHOTO CHHTE3a OPraHUYECKUX COCTMHEHUI B IEPBUYHOM aTMocheper.

JlaGoparopHas pabora «M3ydyeHHe M ONMCAHHE HCKOMAEMbIX OCTaTKOB JIPEBHHUX
OpPTaHU3MOBY.
[TpakTrdeckas pabota «M3yyeHre ocoOeHHOCTEN CTPOSHUS PACTEHUI pPa3HBIX OTAETIOBY.
[Ipaktrueckas padota «M3ydeHre 0coOOEHHOCTEH CTPOCHUS TTO3BOHOYHBIX )KHBOTHBIX ).

Tema 5. IIpoucxoxkaeHne 4eJa0BeKa — AaHTPONOTeHe3

Paznens! u 3a1aun aHTpOnonoruu. MeTo1bl aHTPOIOJIOTHH.

CraHOoBJIEHHE TPEJCTABICHUN O MPOMCXOXKIECHUHN YellOBeKa. Penmuruo3Hble BO33pPEHHUSL.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CXOACTBO dUenoBeKa C JKUBOTHBIMH. CHCTEMaTHUECKOE TMOJIOKEHHE YeJIOBEKa.
CBUJIETEICTBA CXOJICTBA YEJIOBEKAa C JKWBOTHBIMH: CPaBHUTEIBHO-MOPQOJIOTHICCKHUE,
AMOpHOTIOTHYECKHE, (PU3NOTIOTO-ONOXUMUYECKHEe, ToBeAeHYecKne. OTIUYus dYelioBeKa OT
KHUBOTHBIX. [IpSIMOX0KICHIE I KOMILJICKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPO CUTHAJILHON CUCTEMBI.

JBwxyue cuibl ((akTopbl) aHTPONOreHe3a: OWOJOTHYECKUE, COLUAIbHBIE.
CooTHoleHrne OMOJIOTHYECKUX U COIMAIBHBIX (PaKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE  CTaguu  aHTpororeHe3a. PaHHHMe  yenoBekooOpa3Hble  00E3bSHBI
(TPOKOHCYINBI) U paHHHE MOHTUIBI — OOIINE MPEIKHU YeIOBEKOOOpa3HBIX 00E3bsSH U JIOACH.
ABCTpPaJIONUTEKN — JBYHOTHE NpeAKu Joaei. YUenoBek yMenblid, MEPBbIE HM3TOTOBIICHUS
opynuii Tpyna. YemoBek NpsSMOXOASIIMNA WM TEPBBI BBIXOJ JIOACH 3a mpenenbl AGpuky.
YenoBek reipensOeprckuii — oOWmIMI TpeAoK HEaHAEPTAIbCKOTO YeJOBEKa M uelloBeKa
pasyMHOro. YenoBeK HEaHAEPTAIbCKMNA KakK BHUJI JIOJECH XOJOJHOro Kiaumara. YeioBek
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pasyMHBI COBPEMEHHOIO THIIA, JEHUCOBCKHM 4YEIIOBEK, OCBOCHHE KOHTHMHEHTOB 32
npenenamu Adpuxu. [laneoreneTnka u najaeoreHOMHKA.

DOBOJIIOLIUS COBPEMEHHOr0 yesloBeka. EcTecTBeHHBIN 0TOOp B MOMYISLMAX 4YEIOBEKa.
MyTtauuonHsli nponecc U nonuMopdusM. [lomynaunonssie BoIHbI, Apeii) reHoB, MUTparys
U «O(QEeKT OCHOBATENS» B MOMYJISAIMIX COBPEMEHHOT'O YEJIOBEKA.

Yenoeueckue pacsl. [lonarue o pace. bonbiime pachl: eBponeouHas (eBpasuiickas),
aBCTpaJIO-HErpoUIHasl (9KBATOpUANIbHAS), MOHIOJIOMIHAs (a3MaTCKO- aMepHuKaHcKast). Bpems
U IyTH pAaccelcHUs 4YelIoBeKa IO IulaHere. EauHCTBO denoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh  pacu3Ma. IIpucnocoOiieHHOCTh uelloBeKa K  Pa3sHbIM  YCIOBHAM
OKpy»Karollel cpensl. BiausHue reorpaduueckoit cpeasl u apeiida reHoB Ha MOP(HOJIOTUIO U
(U3UOIIOTHIO YeTIOBEKa.

MeXIUCIUTUTMHAPHBIE METOABl B (U3NYECKOW (OMONOTHMYeCKOl) aHTPOIIOJIOTHH.
OBOJIOUMOHHAsA ~ AHTPOIOJOTUsA W  MAJCOAHTPOIOJIOTHS  YEJIOBEYECKUX  MOILYJISLIMM.
bruocounansHple  HMCCIENOBaHUSA — NPUPOABI  yesloBeka. McciaenoBaHue — KOIBOJIIOLMM
OMOJIOTMYECKOI0 U COLIMATBHOTO B YEJIOBEKE.

JlaGoparopHas pabota «M3ydyeHue OCOOEHHOCTEH CTPOEHMsI CKelleTa YeJIOBeKa,
CBSI3aHHBIX C IPSIMOXOXKIACHUEM.

[IpakTuueckas pabota «M3ydueHne 3K0JOrHYeCKUX aAanTalui YeloBeKay.

Tema 6. Dkojiorusi — HayKa 0 B3aMMOOTHOLIEHHUSIX OPTraHU3MOB M HA/I0PraHU3MEHHBIX
CHCTEM C OKpY Kaulei cpeaoi

3apoxkaeHue u pazputue skonorun B Tpyaax A. ['ymGompara, K.®. Pymwe, H.A.
CesepuoBa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3nenbl u 3agaun sxonoruu. CBs3b
3KOJIOTUU C JPYTUMHU HAyKaMH.

Mertoab! skonoruu. [ToneBrie HAOMIOACHNA. DKCIEPUMEHTHI B SKOJIOTHH: PUPOIHBIE U
naboparopHble. MoienpoBaHue B 3KOJIOTMH. MOHUTOPUHT OKpY’Karolel cpebl: IOKaIbHbIH,
pPErHOHANIBHBIN U TJIOO0ATBHBIN.

3HaYeHUE HKOJOTHYECKUX 3HAHUHM ISl YelOBEeKa. JKOJIOTHUYECKOE MUPOBO33PEHUE KaK
OCHOBa CBsi3el 4enoBeuecTBa ¢ npupoaoi. dopmupoBaHUE SKOJOTMUECKOW KYJIbTYpPhl U
HKOJOTUYECKON IPAaMOTHOCTH HACEJICHHUS.

JlaGopartopHas paboTa «/3ydueHne MeTo10B 3KOTOTUYECKUX UCCIIECIOBAHUI.

Tema 7. Opranusmsl 1 cpea 0OMTAHUA

Okonorndyeckue (akTOpbl W 3aKOHOMEpPHOCTH uX jeictBus. Kiaccuduxanms
HKOJIOTHUECKUX  (PAKTOpOB: abMOTHUecKue, OuoThdeckue, aHTpornoreHHsle. OOmme
3aKOHOMEPHOCTH  JIEHCTBUS  dKojormueckux  QakropoB. IlpaBuno  munHumyma (K.
[npenrens, 10. JInbux). TonepaHTHOCTH. DBpHOUOHTHBIE I CTECHOOMOHTHBIC OPTaHU3MBI.

Abuotnyeckue Qaktopel. CBeT Kak »3Kojorudeckuit daxrop. JleiicTBue pasHBIX
YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKHWE TPYIIbl PACTEHUN W
YKUBOTHBIX 110 OTHOUIEHMIO K cBeTy. CUTHaNIbHAs poiib cBeTa. DOTONEPHON3M.

Temneparypa kak sKojorudeckuii ¢akrop. JlelicTBue Temmeparypsl Ha OpPTaHH3MBI.
[ToMKMIOTEpMHBIE M TOMOMOTEPMHBIE OPraHU3MBbl. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

BiaxxHocTh Kak 3KOJIOTHYECKUI dakrop. [TpucnocoOnenus pacTeHni K
noJ/iep)kaHulo0 BoJgHOro OanaHnca. Kiaccudukanus pacTeHH MO OTHOIIEHHIO K BOJE.
[TpucnocoOieHus ’KMBOTHBIX K U3MEHEHHIO BOJHOTO PEXKHUMA.

Cpenpl oOuTaHUS OPraHU3MOB. BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs, TTyOMHHAs
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. PU3NKO-XMMUYECKHEe OCOOEHHOCTH cpell OOUTaHUs
opranu3MoB. [IprcrnocobneHust OpraHu3MOB K KH3HH B Pa3HBIX Cpeax.

buonoruueckue purMmbl. BHemHue u BHyTpeHHHE pUTMBbI. CyTOUHBIE M TOJUYHBIE
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puTMBL. [Iprcnoco61eHHOCTh OpraHM3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM JKU3HH.

Kusznennsie ¢popmbl opranuzmoB. [lonsrue o xuzHeHHon (opme. JKuzHeHHbIe HOPMBI
pacTeHuii: JepeBbs, KYCTApPHUKHU, KYCTAPHUYKH, MHOTOJICTHUE TPAaBbI, OJHOJICTHUE TPABHI.
JKuznennbie (HOpPMBI JKMBOTHBIX: THAPOOHMOHTHI, T'€OOMOHTHI, a3pOOMOHTHI. OCOOCHHOCTH
CTpOeHHS U 00pa3a KU3HU.

buotnueckne ¢akropbl. Buabpl OHMOTHYECKHMX B3aWMOJCWUCTBUN: KOHKYPCHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opmbel. [lapasutusm, Koomepamus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTHPAHTCTBO, HaxjeOHW4YecTBO). Herpoduueckue BzauMopaencTBus
(Tonmuueckue, Qopuueckue, Qpadbpuueckue). 3HaAUCHWE OMOTHYECKUX B3aMMOICHCTBHMA IS
CYIIIECTBOBAHUS OPTaHU3MOB B cpenie oOuTanus. [[puHIUTT KOHKYPEHTHOTO HCKITFOUEHUSI.

JlaGoparopHas paboTa «BeIsiBIeHHE TPUCITOCOOICHHUI OPraHU3MOB K BIMSIHUIOCBETAY.

JlaGoparopHasi paboTta «BbigBIeHHE TPUCHOCOOICHUH OPraHU3MOB K BIHSHHUIO
TEMIEPATYPbI».

JlaGoparopHas paboTa «AHaTOMHYECKHE OCOOCHHOCTH PACTEHHUW U3 Pa3HBIX MECT
oOUTaAHUSY.

Tema 8. Dko0rust BUA0B ¥ MOMY A Ui

DKOJIOTHYECKHE XapaKTepUCTUKH nomymsuuu. [lomynsnus kak Ouosoruueckas
cucreMa. Poiib HEOAHOPOAHOCTU Cpelibl, (Pu3nueckux O0apbepoB M OCOOCHHOCTEW OMOJIOTHH
BUJIOB B (JOPMUPOBAHUHU MIPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJIsIiii. OCHOBHBIC MTOKA3aTEIH
MOMYJISIUUNA: YUCICHHOCTh, IJIOTHOCTh, BO3pAacTHAs M IOJOBas CTPYKTYpa, POKIAEMOCTh,
MPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIHSL.

DKoJiornueckas CTpykTypa nomyiasuuu. OIeHKa YUCIEHHOCTH nonyiauuu. JluHamuka
nonyasiuuu M e€ peryisiusa. buortnueckuil morteHuman nonyisuud. MoxaenupoBaHue
JUHaMUKU monyssiuu. KpuBbeie pocTra 4YHMCIEHHOCTH nomyisiuu. KpuBble BbDKUBaHUS.
Perynsitiust 9MCIIEHHOCTH TOMYJALMN: POJb (PAKTOPOB, 3aBUCANIMX M HE 3aBUCAIIUX OT
IUIOTHOCTH. DKoJIoTnYeckue crpateruu BuaoB (r- u K-ctparerun).

[TonsitTue 06 skonormyeckoi Humie Buaa. MectooOutanue. MHoOromepHas Mozeb
skosiornyeckor Humm k.M. Xarunncona. Pazmepsl skosornyeckor HumM. [loreHnmanbHas
U peain30BaHHas HUIIIU.

Bun xak cucrema nonyssinuid. Apeasnsl BUIOB. BUIBI M MX )KM3HEHHBIE CTPATETUN.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS M MUIPALMM KUBOTHBIX. buosiornueckue HHBa3UU
Yy>KEPOJIHBIX BUIOB.

JlaGoparopHas padota «IIpucrnocodneHust ceMsH pacTeHUI K pacCeICHHUION.

Tema 9. Dkosorus cood1eCTB. IKOJIOTHYECKHE CUCTEMBI.

CoolniectBa opraHu3MoB. buoiieno3 u ero crpykrypa. CBsi3u MexX]y OpraHu3Mamu B
OuorieHo3e.

OkocuctemMa Kak OTKpbiTas cuctema (A./[x. Tencnu). DyHKIMOHANBbHBIE OJIOKU
OpPTaHU3MOB B DKOCHCTEME: MPOAYIEHThI, KOHCYMEHTHI, peAyleHThl. Tpodudeckre ypoBHHU.
Tpoduyeckue 1enu u ceTu. AOuoTHMdeckwe ONMOKM dKocucTteM. [louBBI W WIBI B
sKocucTeMax. KpyroBopoT BemecTB U MOTOK YPHEPTUU B YKOCHUCTEME.

OCHOBHBIE TIOKa3aTeJIM JKOCUCTEMBI. bumomMacca u TpOAYKIHUA. DKOJIOTHYECKHUE
MAPaMUJIBI Yrcesl, OMOMacChl M DHEPTHUH.

Junamuxa  sxocucmem.  Kamacmpoguueckue — nepecmpoiuixu. Dnykmyayuu.
HampaBrieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIECCHH. [lepBUYHBIE W BTOPUYHBIC
CYKLIECCUM W WX NPUYMHBI. AHTPONOTEHHBbIE BO3JECUCTBUS Ha cCykueccud. KimmakcHoe
coobmecTBo. bropasHooOpa3ue U MOTHOTAa KPYroBOPOTa BEIIECTB — OCHOBA YCTONYHMBOCTH
COOOIIIECTB.
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IIpupoaHble 3KOCUCTEMBL. JKocucmembl 03€p U pex. IKocucmemvbl Mopell U OKeaHo8.
Ixocucmemvl MYHOp, n1ecos, cmenelt, NYCMbIHb.
AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  ArposkocucreMa. ArpoueHo3. Pasmuuus — Mmexny
AQHTPOIIOI€HHBIMU U PUPOIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypbOoskocuctem. ['opoackas ¢iaopa u
¢dayna. CuHaHTpOIM3aNUs ropojackor (ayHbl. bruonornueckoe u XO03sHWCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBUH  OpraHM3MOB B
aKocucTteMax. Ponb kackaonozo s¢gexma u 6ud08-30ugpuxamopos (Kirouesvix 6udos) 6
@yHrkyuonuposanuu skocucmem. llepeHOC SHEPruM U BEIIECTB MEXIY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, IIONYJSIIMM M 3KOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U AHTPONIOT€HHBIX BO3AEHCTBUM.

Mexanusmbl  8030eliicmeus  3aepsA3HEHUll  PA3HLIX MUNO08 HA  CYOOPSAHUBMEHHOM,
OP2aAHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeTo10I0risl MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX IKOCUCTEM.

Ipaxmuueckas paboma «VI3ydeHnuve u onrucanue ypoosIKOCUCTEMBI».

Jlabopamopnas paboma «3yuenune pazHooOpa3us MEJIKUX MOYBEHHBIX YICHHUCTOHOTHX
B Pa3HBIX 3KOCUCTEMAX).

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buocgepa — obmernanerapHas o0osouka 3eMiu, /i€ CYLIECTBYET WM CYIIECTBOBaja
)u3Hb. Pazputne npeacrasieHuit o bnocdepe B Tpynax J. 3tocca. Yuenue B.U. BepHaackoro
o 6uocdepe. O6mactu 6uocheps! u e€ cocras. JKuBoeBeriecTBo OHOCHeEpsl U ero PyHKIHH.

3aKOHOMEPHOCTH  cylecTBoBaHus ~ Ouocgepsl. OcoOeHHocTH — Omocepbl  Kak
rio0anbHOM 3kocucTeMsl. JluHaMuueckoe paBHoBecue B 6nocgepe. KpyroBopoTsl BelecTs u
OnoreoxumMuueckue UUKIbl (yriiepoja, as3ora). PuUTMHUYHOCTHL siBIeHUN B Ouocdepe.
3onanbHOCTh OMocdepsnl. [lonsTue o 6umome. OCHOBHBIE OMOMBI CYIIIH: TYH/Ipa, XBOMHBIE Jieca,
CMEIlIaHHble M IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MYCTHIHH, TPONUYECKHE Jieca,
BBICOKOTOpbsl. Kinmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIH.

CtpykTypa M (YHKIOUS SKMBBIX CHCTEM, OLIEHKa HX PECYpCHOro IOTEHLUala Hu
O6rochepHbIX QYHKIMA.

Tema 11. YennoBek u okpy:kaiomas cpeaa

DKoJIoTHYecKHe KpU3UChl M WX NpUYMHBL. BosneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BogHOW cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienne mousel. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHne Kirmmara.

AHTpPONIOT€HHOE BO3JCWCTBUE HA PpACTUTEIbHBII M KUBOTHBIM Mup. OxpaHa
PaCTUTENHLHOTO U JKUBOTHOTO MUpa. OCHOBHBIE MPUHIIMITBI OXPaHBI MPUPObl. KpacHBIEKHUTH.
Oco60 oxpansiembie ipupoabie Tepputopun (OOIIT). borannueckue caapl ¥ 300J0TUUECKHE
MapKH.

OCHOBHBIE  TPUHIMIBI  YCTOHYMBOTO  PA3BUTHS  YEJIOBEYECTBA W MPHPOIBL
ParnmonanbHOe MPUPOJIOIONB30BAaHUE M COXPAHEHUE OMOJIOrMYECKOro pa3sHOooOpa3us 3eMIIH.
OO0mme  3aKOHOMEPHOCTH  IJIOOAJIBHBIX  DKOJOTMYECKHX  Kpu3ucoB. OcobeHHOCTH
COBPEMEHHOTO KPU3HUCA U €T0 BEPOSTHBIE TIOCIIEACTBHUSI.

Pa3Butue MeTo/10B MOHUTOPUHTA PA3BUTHUS ONACHBIX TEXHOTEHHBIX MPOIIECCOB.
[Lnanupyemsbie pe3yJibTaThl

TpeboBanust K pe3ynbraTaM OOY4YEHHS OCHOBHBIX OOpa3oBaTEIbHBIX IMPOrpaMM
CTPYKTYPUPYIOTCS IO  KJIIOYEBBIM  3agadyaM  oOmiero  oOpa3oBaHHs,  OTPaKarOIIUM
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WHAWBUAYallbHbIE, OOINECTBEHHBIE W TOCYIApCTBEHHBIE TMOTPEOHOCTH, U  BKIIOYAIOT
JMYHOCTHBIE, METAIIPeIMETHBIE U TPEIMETHBIE PE3YIbTATHI.

JIMYHOCTHBIMHU pE3yJbTaTaMH OCBOEHHS BBITYCKHUKAaMHU CpEIHEH MIKOJBI Kypca OMOJOrMHM Ha
npo(UILHOM YPOBHE SIBIISIFOTCSI:

1) 3HaHHWE OCHOBHBIX MPUHIUIIOB M TPABWJI OTHOUICHUS K XHBOW MPHPOJIE, OCHOB 37J0POBOTO
o0pa3a )KM3HH U 3/10pOBbe-cOeperarux TeXHOIOTUi;

2) chopMHPOBAaHHOCTh MO3HABATEIBHBIX MHTEPECOB M MOTHBOB, HAIIPABICHHBIX HA M3y4YECHUE
JKUBOM TPUPONBI; HWHTEIJICKTYyaJbHBIX YMEHHH (JOKa3blBaTh, CTPOUTH PACCYXKICHUS,
AHAIM3UPOBATh, CPABHUBATH, AENATh BBIBOJLI U JIP.); ICTETHUYECKOTO OTHOIICHUS K JKUBBIM
00BeKTaM.

MertarnpeaMeTHBIMU pe3yIbTaTaMi OCBOCHHS BBIITYCKHUKAMU CPEIHEH IIKOJIBI Kypca OHOJIOTHU
Ha NMPOGUILHOM YPOBHE SBIISIOTCS:

1) oBmageHHE COCTaBIAIOLIMMHU MCCIEA0BATENIbCKOM W NPOEKTHOW JESITEIBbHOCTH, BKJIIOYAst
YMEHHsI BHJIETh MpPOOJeMy, CTaBUTh BOIPOCHI, BBIIBUIaTh TUIIOTE3bl, /1aBaTh OINpEACNICHUs
MOHSTHSM, KIACCH(PHUIIUPOBATh, HAOIIOAATh, MPOBOJUTH IKCIEPUMEHTHI, JENaTh BBIBOABI
3aKJIIOUEHUs, CTPYKTYPHUPOBATh MaTepuai, o0ObsCHATh, 10Ka3bIBaTh, 3AIIUIIATH CBOU UICH,

2) ymerb paboTaTh € pPa3HBIMH HMCTOYHUKAMH OWOJIOTHYECKOW WH(GOpMAIMH: HAXOIUTh
Ononoruveckyro HHGMOpPMALMIO B Pa3IUYHBIX MCTOYHUKAX (TEKCTe YydeOHMKa, Hay4dHO-
NOMYJISIPHOM JuTeparype, OWMOJIOrMYECKUX CJIOBapsX M CIPAaBOYHMKAX), aHAJIU3UPOBATH U
OILICHUBATh HH(OPMAILIKIO, TPEOOPa30BHIBATH HHPOPMAIIUIO U3 OJIHON (POPMBI B APYTYIO;

3) BbIOMpaTh IENIEBbIE M CMBICJIOBBIE YCTAaHOBKM B CBOMX JICHCTBHAX M TOCTYIKax II0
OTHONICHHUIO K JKUBOU MPUPOJIE, 30POBBIO CBOEMY U OKPYKAIOIIHX;

4) ucnonb30BaTh pEUYEBbIE CPEACTBA Ul JHUCKYCCUHM W apryMEHTallid CBOEH MO3MIIMH,
CPaBHHMBATh pPa3HbIE TOUYKHU 3PEHHS, apryMEHTHPOBATh CBOIO TOYKY 3pEHHsS, OTCTAauBaTh CBOIO
MO3ULUIO.

[IpenMeTHbIMH pe3yJabTaTaMH OCBOCHHMS BBHITYCKHUKAMHU CPEIHEH IIKOJIBI Kypca OUONIOruM Ha
PO ILHOMHOM YPOBHE SIBJISIFOTCSL:

1) B mo3HaBatenbHOU (MHTEIUICKTYaIbHOMN) cepe:

® BBIACTATH CYNIECTBEHHBIC TIPU3HAKA OWOJIIOTHYECKUX OOBEKTOB (OTIMYHTEIBHBIC
MPU3HAKU JKUBBIX OPraHW3MOB; BUIOB, dKOCHCTEM; OHocdepbl) M MpoIeccoB (oOMeH
BEIIECTB U MpEeBpallleHue SHEPTUH, MTUTaHHE, IbIXaHHe, BbIJCIEHUE, TPAHCIOPT BEIIECTB,
pOCT, pa3BUTHE, Pa3MHOXKEHUE, PETYIISLMS )KU3HEAEATEIbHOCTH OPraHu3Ma; KpyroBOpoT
BEIIECTB U MPEBPAIEHUE SHEPTUU B IKOCHCTEMAX );

® [PUBOJIUTH JOKA3aTENbCTBA POJACTBA YEJNOBEKAa C MIIEKONMMUTAIONIMMU >KUBOTHBIMU;
B3aMMOCBSI3M YEJIOBEKa M OKPY)KAIOLIeW Cpejbl; 3aBUCHMOCTH 3/I0pPOBbSl 4EJOBEKA OT
COCTOSTHUS OKPY’KaIoIlel Cpe/ibl; HEOOXOIMMOCTH 3alllUThl OKPYXKAIOIIEeH Cpeibl;

e KJIacCHU(PUIMPOBATh — OMNPEAETATh MNPUHAAICKHOCTh OHOJOTHYECKHMX OOBEKTOB K
ONPEAECIEHHON CUCTEMAaTUYECKOU IPYIIIIE;

e OOBSCHATH POJIb OMOJOTMM B MPAKTUYECKOW EATETBHOCTH JIOJEH; MecTa W POJHU
YyelloBeKa B IPHUPOJIE; POJICTBA, OOIIHOCTU MPOUCXOKICHHUS U SBOJIIOLMU PACTECHUH M
JKUBOTHBIX (HA TIpUMEpPE COMOCTABICHUS OTICNIBHBIX TPYIIM); POIU Pa3IUIHBIX
OpraHM3MOB B JKM3HU YEJIOBEKa; 3HAuYeHUs OWOJIOrMYECKOTO pa3HOoOOpasus Uit
coxpaHeHus: Ouocdepsl; MEXaHU3MOB HACIIEJICTBEHHOCTH M M3MEHYMBOCTH, MPOSIBICHUS
HACJIEICTBEHHBIX 3a00JI€BaHM y uerIoBeKa, BU1I000pa30BaHUsI U TPUCTIOCOOIEHHOCTH;

® pa3nuyaTh HAa TAOJMIIAX YACTH U OPTaHOUBI KIIETKU;

® CpaBHHMBAaTh OWOJOTHYECKHE OOBEKTHI M TPOIECCHl, yMETh JeJaTh BBIBOJIBI U
YMO3aKJTIOYeHUS Ha OCHOBE CPaBHEHUS,

® BBIIBJSITH H3MEHUYMBOCTH OPTaHU3MOB; IPHUCIIOCOOJICHUST OPTAaHU3MOB K Cpe/ie OOUTaHWS,
TUIBl  B3aWMOJICHCTBHSI Pa3HBIX BHJOB B JKOCHCTEME; B3aMMOCBSI3U  MEXIY
OCOOCHHOCTSIMU CTPOCHHMSI KJIIETOK, TKAaHEH, OpraHOB, CUCTEM OPTaHOB U UX (PYHKIIMSIMH,
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® BJANETh METOAAMH OHMOJOTHYECKOW HAyKH: HAONIONaTh M OMHCHIBATH OHMOJIOTHYECKHE
00BEKTHI U MTPOIIECCHI;

® CTaBUTH NMPOCTEHIINE OMOTOTHYECKHE SKCIIEPUMEHTHI U OOBSICHATD MX PE3yJIbTaThI.

2) B 1IEHHOCTHO-OPUEHTAIMOHHOM cdepe:

e 3HATh OCHOBHBIC MPABHJIA MIOBEICHUS B IIPUPOJIC M OCHOB 37I0POBOT0 00pa3a KU3HHU;

® yMETh aHAJIM3UPOBATH M OIICHUBATH ITOCIIEACTBUHN JIEATEILHOCTH YEIOBEKA B IPUPO/IE.

3) B cdepe Tpya0BOii AeATETBHOCTH:

e 3HATh U COOMIOAATH MpaBUiIa PadOTHl B KaOMHETE OMOJIOTHH;

e cobOmogare mnpaBuia pabOThl € OHONOTMYECKMMH NpPUOOpaMH M HMHCTPYMEHTaMH
(mpenapoBaibHbIE UTJIBL, JIYIIbI, MUKPOCKOIIBI).

4) B acreTrueckoii cdepe:

® yMETb OLICHUBATh C ICTETUYECKON TOUKU 3PEHHUSI OOBEKTHI )KUBOW IPUPOIBI.

— OIICHHUBAThH POJIb OMOJIOTUIECKUX OTKPBITUH U COBPEMEHHBIX UCCIICIOBAHUIA B Pa3BUTHH HAYKU
U B IPAKTUYECKOM 1eATEIbHOCTH JIIOICH;

— OIICHUBATh POJb OWOJOTMU B (HOPMHPOBAHMHM COBPEMEHHOW HAyJHOW KapTHHBI MHpAa,
MIPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHS OHOJIOTHH;

— YCTaHABIIMBATh M XapaKTEPU30BaTh CBSI3b OCHOBOIIOJIATAIONINX OWOJIOTHYECKUX TOHSITHIA
(kyeTka, OpraHusM, BUJ, IKOcHCTeMa, Ouocdepa) ¢ OCHOBOIOJIATAIOIMIMMH MOHITUSAMU APYTUX
€CTCCTBCHHBIX HAYK;

— 00OCHOBBIBaTh CHCTEMY B3IJISJIOB HA >KUBYIO MPUPOJY M MECTO B HEW ueloBeKa, MPUMEHsS
OMOJIOTUYECKHE TECOPHH, YYCHHS, 3aKOHBI, 3aKOHOMEPHOCTH, IIOHUMAaTh TPAHUIBI HX
MPUMEHUMOCTH;

— TIPOBOANTH YICOHO-HCCIICIOBATEIBCKYIO JCSITEILHOCTD 10 OMOJIOTUU: BBIIBUTATh THIIOTE3HI,
IUTAaHUPOBaTh paboTy, OoTOMpaTh U MpeoOpa3oBbIBaTh 156 HeoOxomumyr HHPOPMAIHIO,
MPOBOANUTH OKCIEPHUMEHTHI, WHTEPIPETUPOBATh PE3YNbTaThl, JAeNaTh BBIBOJALI HAa OCHOBE
MOJTYYEHHBIX PE3y/IbTaTOB;

— BBISABJIATH M OOOCHOBBIBaThH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YpPOBHEH OpraHu3aiuu
KU3HU;

— yCTaHaBIMBaTh CBSI3b CTPOCHUSA U (DYHKIUNA OCHOBHBIX OMOJOTHYECKMX MAKpOMOIEKYIN, UX
POJIb B IIpoLieccax KJIETOYHOTO METab0In3Ma;

— pemiath 3aja4M Ha omnpeaeneHue nocuenoBarensHocT HykineotuaoB JJHK n uPHK (MPHK),
aaTukogoHoB TPHK, mocnenoBaTenbHOCTH aMHHOKHCIIOT B MOJICKYJie OeKka, MPUMEHSS 3HAHUS
0 PEeaKIusX MAaTPUYHOTO CHHTE3a, TeHETUUECKOM KOJIe, TPUHIIUIIE KOMILIEMEHTapHOCTH;

— JIeTIaTh BBIBOJBI 00 M3MEHEHHSX, KOTOPBIE IPOU3OMIYT B MPOIECCax MAaTPUYHOTO CHHTE3a B
clly4ae U3MEHEHHUs moclieaoBareabHocTu HykineotnoB JJHK;

— CpaBHHBATH (Da3bl JEJICHUS KIIETKH; PEIIaTh 33]]a41 Ha ONpeICIICHUE ¥ CPAaBHEHUE KOJTMYSCTBA
reHeTuyeckoro marepuana (xpomocom u JIHK) B KiIeTkax MHOTOKJIETOYHBIX OPTaHU3MOB B
pa3HbIX (hazax KIETOYHOTO IHKIIA;

— BBISIBJIATH CYIIECTBEHHBIE MPU3HAKH CTPOCHHUS KIETOK OPTaHM3MOB Pa3HBIX I[APCTB KUBOU
MIPUPOJIBI, YCTAHABIIMBATH B3aMMOCBSI3b CTPOCHHS U (DYHKITUH YacTel ¥ OPraHOMIOB KIICTKH;

— 00OCHOBBIBaTh B3aMMOCBSI3b IJIACTHUECKOTO M DHEPreTHUYECKOTO OOMEHOB; CPaBHHUBATH
MIPOIECCH IIACTHYECKOTO W JHEPreTHYECKOr0 OOMEHOB, MPOUCXOJAIIMX B KJIETKAX IKHUBBIX
OpPTaHU3MOB;

— OIpEeNesaTh KOJWYECTBO XPOMOCOM B KJIETKaX PACTEHWH OCHOBHBIX OT/EIIOB Ha Pa3HBIX
dTamax >KU3HEHHOTO IIUKJIA;

— pemaTh TEeHeTHYECKUE 3aJaud Ha JUTHOPUIHOE CKPEIIMBaHWE, CIEIUICHHOE (B TOM YHCIIe
CIIETUIGHHOE C TOJIOM) HAcleJIOBaHWE, aHAJU3UPYIOUIEe CKpEeIUBaHUE, MPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTU U 3aKOHOMEPHOCTH CIETVIEHHOTO HACJIe0BaHUS;

— pacKphIBaTh MPUYHHBI HACTIEICTBEHHBIX 3a00JIeBaHUIN, apTyMEHTUPOBATH HEOOXOTUMOCTh MEp
penynpexIeHus TaKuxX 3a00IeBaHMI;
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— CpaBHHUBATH Pa3HBIC CIIOCOOBI PA3MHOKEHUS OPTAaHU3MOB;

— XapaKTepHu30BaTh OCHOBHBIE 3TAIlbl OHTOT'€HE3a OPraHU3MOB;

— BBISBIATh MPUYMHBI M CYHICCTBCHHBIC MPHU3HAKA MOIAU(PUKAMOHHON W MYTAallMOHHOU
M3MEHYUBOCTH; 0OOCHOBBIBAThH POJIb U3MEHUYUBOCTH B €CTECTBEHHOM U UCKYCCTBEHHOM OTOOpE;
— 00OCHOBBIBaTh 3HAYCHHE PA3HBIX METOJOB CEJCKIMU B CO3JaHUU COPTOB PACTCHHIA, TTOPOJ
YKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

— 00OCHOBBIBATh MPUYHUHBI H3MEHSIEMOCTH M MHOTOOOpa3us BUIOB, PUMEHSSI CHHTETHYECKYIO
TEOPUIO IBOJIIOIINH;

— XapakTepu30BaTh TMOMYJSAIUI0 KaK EAWHMIY DJBOJIOLUWU, BHJ KaK CHCTEMATHYECKYIO
KaTEeropuio U Kak pe3yabTaT 3BOIIOLUY;

— YCTaHaBJIMBATh CBSI3b CTPYKTYPHI U CBOMCTB 3KOCHCTEMBI,

— COCTaBJIAITb CXEMbI IIEpPEHOCa BEUIECTB W SHEPruU B HKOCHCTEME (CeTH MUTaHus),
MPOTHO3MPOBATH MX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHUS (DAKTOPOB CPEIbI;

— apryMEHTHpPOBaTh COOCTBEHHYIO MO3UIUIO [0 OTHOUICHHIO K 3KOJOTMYECKHM MpodiieMaM U
MOBEJICHUIO B IPUPOJIHON CpELIE;

— 000CHOBBIBaTh HEOOXOIUMOCTh YCTOWYMBOTO PA3BUTHSI KaK YCIOBUS COXpaHEHHS OuoChepsl;
— OIICHUBAThH MPAKTUYECKOE W ITHYECKOE 3HAYCHHE COBPEMCEHHBIX HMCCIICIOBAHUN B OMOJIOTHH,
MEAUIIMHE, YKOJIOTUU, OUOTEXHOJIOTUH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

— BBIABJIATH B TEKCTE OWOJIOTMYECKOTO COJIEPKaHUs MPoOJIeMy W apryMEHTHPOBAHHO ¢¢
OOBACHATE;

— MPEJACTaBIATh OMOJIOTUYECKYI0 MH(OpPMAIHIO B BUAC TEKCTa, TAOJMIBI, CXEMBI, rpaduka,
quarpaMMbl U JIelaTh BBIBOABI HAa OCHOBAHUHU IMPEACTABICHHBIX JAHHBIX; MPEOoOPa30BBIBATH
rpaduk, TabHIly, TUarpaMMy, CXeMy B TEKCT OMOJIOTHYECKOTO COCPKAHUSI.

— OpraHu30BBIBATH U IPOBOJUTH HHAMBHUIYAJIbHYIO HCCIIEOBATEIbCKYIO IESTENBHOCTh IIO
Ouonoruu (Win pa3pabaTbiBaTh UHIMBUIYaJIbHBIA MPOEKT): BHABUTATh TUIIOTE3BI, INIAHUPOBATH
pabotry, otOupaTh U MpeoOpa3oBBIBATH HEOOXOAUMYIO0  HWH(MOpPMAIMIO, MPOBOIAUTH
HKCIEPUMEHTBI, MHTEPIPETUPOBATh PE3YNbTaThl, JeNaTh BBIBOABI Ha OCHOBE MOJIYYEHHBIX
Pe3yNIbTaToB, NPEACTABIATh NPOAYKT CBOMX HCCIIEIOBAHMI;

— TNPOTHO3UPOBATh IOCIEACTBUS COOCTBEHHBIX HCCIENIOBAaHMHA C Y4eTOM 3THYECKMX HOPM H
HKOJIOTMYECKUX TPEOOBAHU;

— BBIJIEIIATH CYIIECTBEHHbIE OCOOCHHOCTH KM3HEHHBIX LIUKIIOB MPEJICTABUTENEN Pa3HbIX OT/ENIOB
pacTeHuil U THIIOB )KUBOTHBIX; N300paXKaTh IIUKIIBI PA3BUTHS B BUJIE CXEM;

— aHAJIM3MPOBAaTh M MHCIIOJIb30BaThb B pEIIEHUH Y4YeOHBIX M HCCIEeNOBATEIbCKHX 3a/ad
MH(OPMALIMIO O COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTUH, MEIULIMHE U 3KOJIOTUH;

— apryMEeHTHPOBaTh HEOOXOJUMOCTb CHHTE3a €CTECTBEHHO-HAyYHOI'O M COLMOI'YMaHHMTapHOTO
3HaHUS B AMI0XY UH()OPMAIIMOHHON LIMBUIIN3ALINN;

— MOJIEIMPOBAaTh M3MEHEHUE HKOCHCTEM O]l BIUSHUEM Ppa3IUYHBIX TIpynn (akTOpoB
OKpYKarolleu cpeibl;

— BBIBIIITH B IIPOLIECCE MCCIEA0BATEIBCKON JEATEIBHOCTH IMOCIEACTBHSI aHTPOIOTEHHOTO
BO3/ICHICTBUS HA SKOCHCTEMBI CBOETr0 PETHOHA, Mpe/ijiaraTh CocoObl CHUKEHUS! aHTPOIOT€HHOTO
BO3/ICICTBHS HA SKOCUCTEMBI;

— UCTOJIb30BaTh NPUOOPETEHHBIE KOMIIETEHIIMH B MPAKTUYECKOM NESTEIBHOCTH U MOBCEAHEBHON
KHU3HU JJI1 PUOOPETEHUS OMbITa JIEATENbHOCTH, MPEAIIeCTBYIOMEH MpodecCuoHaTbHON, B
OCHOBE KOTOPOM JISKUT OMOJIOTHS KaK yueOHbIN IpeaMeT.

TeMaTnuyeckoe NIAHMPOBAHUE

10 kiaace

Ne | Tema Kosun4yecTBo 4acoB JJIeKTPOHHbIE
o0pa3oBaTe/ibHbIE
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pecypcbl
1 | Brenenue 3
2 Pazmen |. buomormueckue cucrtemsl: | 61 DJICKTPOHHEIH .
00pa3oBaTeNbHBIHI
5 | KICTKa, OpraHu3M. pecype  "Jlomammme
XVWMHUYECKUH COCTaB KIETKHU. 19
1 3aaHusl. Cpennee
2. | CtpyKkTypHO - dbyHKIMOHATbHAS | 8 obOmee oOpa3oBaHHUE.
2 | opraHm3anusi KJIETOK DJYKapuoT U buonorusa", 10 - 11
MIPOKAPUOT. KJ1acc, AO
2. | ObGecrieueHune KJIETOK SHEPTHEH. 8 N3narenbcTBo
3 "[IpocBenienune
2. | HacnenctBennass wuHpopmanus u ee | 12
4 | peanuzanusi B KJICTKE. DJIEKTPOHHBIN
2. | UnnuBuyanpHOE pa3BUTHE ull4 00pa3oBaTENbHBbIH
5 | pa3MHOKEHHE OPraHH3MOB pecypc "lomamnue
3ananus. Cpennee
3 Paznen |l. OcHOBHBIE 3aKOHOMEPHOCTU 31 obiiee 0BpazOBaHKE.
HACJICJICTBEHHOCTH U U3MCHUYMUBOCTH Buonorus”, 10 - 11
3. | OcHOBHBIE 3aKOHOMEPHOCTH sBIICHHH | 12 Kknace, AO
1 | HacnenCcTBEHHOCTH U3 natenbcTBo
3. | OcHOBHBIE 3aKOHOMEPHOCTH SIBIICHHH | 8 "lpocsemenne
2 | I3MEHYUBOCTH
3. | l'enernyeckue OCHOBBI | 5
3 | MHOMBUIYaJIbHOTO PA3BUTHUS
3. | 'eneruka yemoBeka 6
4
Peseps 7
Hroro 102yaca
11 kacc
Ne | Tema KosaunyecTBo yacos
1 | Beexeuune. 2 DNEeKTPOHHBIN
2 | Pazmen Ill. DOBomronus opranuyeckoro | 60 o0pazoBaTeabHbIN
MHUpa pecypc  "JlomamiHue
2. | Bo3HukHOBeHHE u pasButue | 8 3aJJaHMUA. Cpennee
1 | >BONIIOIIMOHHOM OHMOJIOTHHI oOmee oOpa3oBaHuUE.
2. | MexaHu3Mbl 9BOJIIOIUN 24 buonorusa", 10 - 11
2 KJjacc, AO
2. | BosHukHOBeHHMe W pa3BuTHe Xu3HH Ha | 10 N3narenbcTBO
3 | Bemite "[IpocBenienue
2. | Bo3nukHOBeHUE " pasButne | 9
4 | yenoBeKa — aHTPOIIOTEHE3 ONeKTPOHHBIH
2. | Cenexkuus 1 OMOTEXHOJIOT S 9 00pa3oBaTEINbHBbIH
5 pecypc  "JlomamiHue
3 | Paznmen V. Opraan3mbl B | 30 3aJlaHHs. Cpennee
HKOJIOTUYECKUX CUCTEMAX. obmee  obpasoBaHHe.
3. | Opranusmsl U OKpYKaroIas cpeja. 10 buonorus", 10 - 11
1 KJIacc, AO
3. | CoobuiecTBa 1 9KOCHCTEMBI 11 M3 patenscrso
2 "[IpocBenienue
3. | buocdepa 6
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3. | buonoruueckue OCHOBBI OXpaHsbl | 3

4 | mpupopl.
Peseps 7
Hroro 99 yacos

19




