


VYpoBHM OpraHu3allud >KUBBIX CHCTEM: MOJEKYJSPHbIMA, KIETOYHBIM, TKAHEBbIN,
OpraHU3MEHHBIH, MONYJISIMUOHHO-BUA0BOM, SKOCUCTEMHBIN (OMOTreOIICHOTHYCCKHIA),
Oouocdepusbiid. IIporeccsl, MPOUCXOASIINE B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKH YKHUBOTO.
XKuznp kak opma cymecTBoBaHus Marepuu. Hayku, usydaronue KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSX OpPraHU3aLNH.

W3ydeHne >XKUMBBIX cUCTeM. Merojabl Omonorndeckoil Hayku. HabmioneHue, m3mMepeHue,
AOKCIEPUMEHT, CHUCTEMaTh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepeMeHHON. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumnore3. Hynesas
runote3a. [loHsTHe BBIOOPKH U €€ A0CTOBEepHOCTh. Pa3dpoc B Onosornyeckux AaHHbIX. OnjeHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ysbTaToB. [IpUunHbBI UCKaKEHUS PE3YJIbTAaTOB IKCIIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpauMu

Tabmuubl u cxembl: «OCHOBHbIE IPHU3HAKU JKU3HW», «buosornyeckue CUCTEMBD,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpPraHU3aLUU KUBOM MPUPOAb», «CTpOeHNE )KUBOTHON
KJIIETKN», « TKaHU )KMBOTHBIX», «CHCTEMbI OPTraHOB YEJIOBEYECKOI0 OpraHu3May, «bruoreoreHos,
«buocdepar, «MeToabl U3ydeHUs KUBOH IPUPOJIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBECHUS HAOIIOACHUHN, U3MEPEHNUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHuE pa3IMYHBIX METOAOB IPU H3YYEHUH MKUBBIX
CUCTEM.

Tema 3. buosnorus Kjierku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS €IMHULA >KUBOrO. VICTOPUS OTKPBITHUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUSA, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHBIX aroMoB, auddepeHnmanbHoe  HEHTpUGYTHPOBaHHE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @uxkcuposannvlx Kiemok. DIEKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnaa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JleMoHCTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmuipl 1 cxembl: «CBETOBOW MHKPOCKOI», «JIEKTPOHHBIM MHKpOcKom», «Mctopus
pa3BUTUS METOJIOB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENapaThl PAaCTUTEIbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydeHue METONOB KJIETOUYHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nudpdepenuansHoe eHTpudyruposanue, I1LIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIBTPaMHUKPOJIEMEHTHI. Boaa u e€ ponb
KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUHM KIETKH, TEIIOPEryJsLuu.
MuHepalibHbI€ BEIIECTBA KJIETKH, UX OHoJoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KIJIETKE.

Oprannyeckue BelecTBa KIETKU. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekynbl. IlepBuuHas cTpykTypa Oeska, MenTuaHas
CBs3b. BTOpuuHas, TpeTuuyHas, 4eTBepTHYHAas CTPYKTypbl. JleHaTypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkuu 6enkoB. [lpuonut.

VYrneBoasl. MoHOCaxapuabl, AUCAXaPHIbl, OJUTOcaXapy bl U onucaxapuipl. OOImui mian
CTpOEHHS U (PU3UKO-XMMHUYECKHE CBOMCTBA yIiIeBOJ0B. buonornueckue GyHKIMN yriIeBOOB.



Jlunuaer. IMaapodunsHO-TUIPOPOOHBIE CBOMCTBA. Knaccudpukanuss  nummmos.
Tpurnunepuasl, GochoaunuIbl, BOCKU, cTepousl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBA OHMOJIOTMYECKHMX MeMOpaH — TEeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnoseie kucnotsl. JJHK u PHK. Ctpoenue HykiemHOBbIX KHUCIOT. HykneoTumisbl.
[Mpunmun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Crpoenue monekyinsl AT®. Makpospruyeckue cBs3u B mosiekysne AT®. buonornyeckue
byakuun  AT®. BoccraHOBICHHBIE TMEPEHOCUYMKH, HX (YHKIUMHM B KIeTKe. [[pyeue
HyKIeo3uompugocgamol (HTD,). CexBenupoBanue  JHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorus: OMOXUMHYECKHE U OHO(U3MUECKHE HUCCIIEOBAHMS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYypbl OuOMOJeKyl. Modenuposanue cmpykmypovl U @QYHKYui
OUOMONIeKY U UX KOMNIeKcos. KomnvlomepHulil Ou3atii u opeanuyecKutl Cunme3 OUOMONEKYI U UX
HENnpUpoOHbIX AHANO208.

JdeMoHcTpannmn

[Toptpetsrt: JI. [Tonunr, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnipenenenue XUMUYECKUX SJIEMEHTOB B )KHBOU MIPUPOJICH.

Tabmuiel u cxemsl: «llepuogudeckas Tabmuna XUMHUYECKHUX AJIEMEHTOB», «CTpoeHHe
MOJIEKYJbl BOABI», «BemecTtBa B cocraBe OpraHusmoB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl O€NKOBOH MOJEKYJb», «CTpOEHHE MOJIEKYN YrieBoJ0B», «CTpOEHHE MOJIEKYI
Tunua0By», «HykinenHoBbie KUCIOTHIY, «CTpoeHne Monekyinsl ATD.

O6opynoBaHue: XuMUYecKas ocyia 1 000pyI0BaHUE.

JladopaTropnas padora «O0HapyxkeHHE O0EJTKOB C MTOMOIIbIO0 KaY€CTBEHHBIX PEAKITUI».

Jladoparopnasi padora «lccienoBanne HyKICHMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema S. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHYecKass U IMpokapuoTnueckas. CTpyKTypHO-(QYHKIMOHAJIbHBIE
00pa3oBaHus KJIETKH.

Crpoenue mpokapuoTHueckod KieTku. KietouHas cTeHka OakTepuit UM apxei.
Oco0eHHOCTH CTPOEHUs TeTepoTpoHOI U aBTOTPOHON MPOKAPUOTUUYECKUX KJIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AaX.

Crtpoenre n QpyHKIMOHUPOBAHUE DYKAPUOTUUYECKOM KieTku. [lna3zmarnyeckas MmemOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudeckol MemOpaHbl. TpaHcmopT BelecTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbIN (Iuddysusa, oOneruéHHas nud¢ys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). IlomynponunaemMocts MemOpanbl. Pabota
HaTPUH-KaTUEBOTO HAcOCa. DHIOIMTO3: MTUHOIMUTO3, ParoruTos3. Dx301uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIIMU KJIETOUHOM CTEHKH pacTeHHi, TpuOoB.

[Mutonnazma. I{uto3ons. Llutockener. JBukeHue nutornnazMbel. OpraHoubl KIETKH.
OpnHoMeMOpaHHbIe OpraHOUbl KIETKH: sHAoIazmaTudeckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3anuMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TpaHyIspHOTO peTuKynyma. Mexanusm Hanpasnenus 6enkos ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX  MeMmOpaH. ['mankuil  (arpaHysisipHbI)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayusa
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benxos 6 annapame I onvoocu. Copmupoexa benxos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kineTok. Kiierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWBl KJIETKM: MHUTOXOHIPUH, IIAcTUlbl. [Ilpoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
(GyHKUMM MHUTOXOHApUH U miuactuj. [lepBUuHBIe, BTOpPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCHHTE3UPYIOIIUX  JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICHIMX
pacTeHuil.

HememOpannble opranouas! kietku CtpoeHue M (GyHKIHMH HEMEMOPaHHBIX OpraHOMI0B
KiaeTku. Pubocombl.  IIpomeoscymounvie  ¢hunamenmoi. MuUKpodMIaMEHTbl. AKmunogbie
Mukpogunamenmsi. MBIIICUHBIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHBbIX KIeMmoK.
Muxkpotpybouku. Kietounsiii nentp. CrTpoeHHe H JABIKEHHE JKTYTHKOB M PECHUYEK.
MuxkpoTtpy6ouku nutormnasmel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
SAnepHblil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacloNoXKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. Belku XpoMaTHMHa — TMCTOHBL. JJunamuxa s0epHol
06010uKU 8 MUumo3ze. Hoepuulii mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JdeMoHcTpannmn

[Toprpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuublr u cxembl: «CTpoeHHE SYKApHUOTHYECKOH KIETKH», «CTpoeHHe >KHBOTHOMN
KJeTKn», «CTpoeHUe pacTUTENbHON KieTkn», «CTpoeHne MUTOXOHIpUM», «SAapoy», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepualbHbIX KJIETOK.

JladopaTopnas padora «/3yueHre CTpOCHHS KJIETOK PA3IMYHBIX OPTraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIIA3MOJIA3a B PACTUTENIBHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue IBUKEHUS IUTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U NpeBpallieHHe JHEPTHH B KJIeTKe

AccUMMIIAIMS ¥ JUCCUMWISALUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIlecTB:
aBTOTPO(HBIN U reTepoTPOPHBINA. YUyacTHe KUCI0po/ia B OOMEHHBIX ITpoleccax. JHEPreTHIecKoe
oOecnieuenue kietku: npespaiieHue AT® B oOMeHHBIX nporieccax. PepMEHTaTUBHBIN XapaKkTep
peakuuii kieToyHoro Metadonusma. @epMeHThI, UX CTPOEHUE, CBOMCTBA U MEXaHU3M JEUCTBUSL.
Kodepmentsl. OTinnuns pepMEHTOB OT HEOPraHMYECKUX KaTanu3aTropoB. benku-akTuBaTopsl U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTAaTHBHBIX peakUUid OT pa3IHyuHbIX
(bakTopoB.

IlepBUUHBII CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oKcueenHwlli  pomocunmes 'y bakmepuii. Ceemocodupaiowue nueMeHmvl U NUSMEHMb
peaxkyuonroz2o yenmpa. Ponp xmopomiactoB B mporecce potocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusinue pa3nuuHbIX (akTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HauUeHHe (HOTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETUKOB:  HUTPHU(PHLIUPYIOIINE
OaxTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.



AHnaspoOnble opranu3Mbl. Buabl Opokenusi. [IponykTel OpoKeHUSI U MX MCIOJb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBbI KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Oone3Hel.

AspobHBIe OpraHu3Mbl. JTambl 3Heprernyeckoro oOMmeHa. [loaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOPOAHOE pACUICINIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHue, UM KJIETOYHOE JbIXaHue. Ponb MUTOXOHIpU B Ipoleccax
Oouonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuimpoBaHHE.
Ouepeuss membpannozo epaouenma npomoros. Cunmes ATD: paboma npomounnon ATD-
cunmasel. llpeumyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOTO 0OMEHa.

JleMoOHCTpaLuu

[Toptpetsi: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «JHEpPreTUYecKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHUE ISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlabopaTopHnas padora «/I3yueHue kaTaIuTUUECKON aKTUBHOCTH (PEPMEHTOB (Ha pUMepe
aMUJIa3bl WIK KaTanaas3bl)y».

JlabopaTopnasi pabGora «M3yueHue (QEpPMEHTATUBHOTO paACHICIUICHUS TEPOKCUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

Jla6opaTopnasi pa6ora «CpaBHeHHUE MPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JladopaTopnas padora «CpaBHEeHHE TPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu matpuunoro cuutesa. [IpMHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanusanus HaciencTBEHHOW HMH@oOpMmauuu. ['eHeTHMueckuil Koja, €ro CBOWCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpHUNIMK: KOMIUJIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuueckoii
kn1emxke. Hexooupyrowue PHK.

Tpancnamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocuuTese Oenka. YcioBus
6uocunTe3a 6enka. Koguposanue aMmuHokuciot. Ponabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9YKapHOT. Perymsius ak THBHOCTH T€HOB y TpokapHoT. [ unoresa onepona (®. Kakob, K. Mano).
MonexynapHvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomvi 2enos. Perynsius 0OMEHHbIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupycsl — HeknieTouHble (GOpPMBI JKU3HU U oOsuratHble napasuthl. CTpoeHHe NPOCThIX U
CJIO)KHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuszunenmwiti yukn JHK-codepacawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHsle 3a00s1eBaHus YyenoBeka, KUBOTHBIX, pactenuil. CITIN]], COVID-19, conmansusie
U METUIIMHCKHUE TIPOOIEMBI.

Buoungpopmamura: unmeepayust u anaiusz dorvuux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux oanHvlx. Hanomexnonozuu 6 buonozuu u meouyune. Ilpoepammupyemole ghyHkyuu
benkos. Cnocobvl 00cmasKu i1eKxapcms.

JleMoHCTpanuu

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUH.



Tabmumpr w  cxembl: «buocuHTes Oenka», «['eHeTmueckuit Koay», «BuUPyCH»,
«baxtepuodaru».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. Z/KM3HeHHBIH LUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaronmx B uHTep(daze. [logroroBka kietku K aeneHuto. [IpecuHTeTHUECKU
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIBI
uHTephasbl.

Marpuunbii  cunre3 JHK — permumkanus.  Ilpunnunser  perummkamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYyKOHCEPBATUBHBI  CHHTE3, aHTUIAPaLUIEIbHOCTh. MexaHu3M
pernkanuu JJTHK. Xpomocomsl. Ctpoenne xpomocoMm. TenoMepsl 1 TesioMmepasa. XpOMOCOMHBIM
HA0Op KJIETKU — KapUOTHUIL. JMIUIOMIHBIA M TamIouIHbII HAaOOpBl XpOMOCOM. ["'oMoIOrH4HbIE
XpoMocoMbl. [1010BbIE XPOMOCOMBI.

Jenenne kietkn — muro3. CTaguum MHUTO3a U MPOMUCXOJAIIME B HUX IPOLECCHL. THUIBI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHHE MUTO3A.

Perymsimuss mMuToTHueckoro uukia kieTkd. I[Iporpammupyemasi kieTouHas ruOenb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuuecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmumel 1 cxembl: «JKU3HEHHBIA MUK KICTKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKporpernapaThl: «MHUTO3 B KJIETKAaxX KOpeIIKa
JTyKay.

Jlaboparopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTopnas padora «HaGmoneHne MuTo3a B KJIETKaX KOHUMKA KOpeIllKa Jiyka (Ha
TOTOBBIX MUKPOIMpENapaTax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeH, OAHOKJIETOYHbIE IPUObI, OTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTucThl. KogonuansHele
OpraHU3MBl.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHAs, MOKPOBHAS,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpOeHHUs, (PYHKUIUN U pacroioKeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu KUBOTHBIX U Y€JIOBEKA. TUIIBI )KUBOTHBIX TKAHEN: MUTENNATbHAs, COeAUHUTENbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTpOEeHHUs, (PYHKIUI U pacHoOXKeHUs TKaHeW B opraHax
’KMUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHble U reHEPaTUBHBIE OpraHbl pacTeHUH. OpraHsl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. yHKIIMU OpraHOB ¥ CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactennii. CKeneTsl OAHOKJIETOUYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbIN 1 BHYTpeHHMI ckeneT. CTpOeHHEe U THUIIbl COETUHEHHS KOCTEH.



JIBukeHre OpraHu3MoB. JIBWKeHHE OJHOKJIETOYHBIX OpraHu3MoOB: aMEOOHIHOE,
KT'YTUKOBOE, PECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUMH: TPONM3MBlI U HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YEJIOBEKa: MbIleuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI U UX paboTa.

Ilutanue opranusmoB. [loryomenue BOAbI, YIIEKUCIOIO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusMu. IlutaHue >XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPUKIIETOUYHOE IHILIEBAPEHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOrO TpakTa. IluieBapurtenbHbie
»enesbl. [IumeBapurenbHas cucrema 4yeaoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue >xuBoTHBIX. uddy3us ra3oB yepe3
noBepXHOCTh KieTku. KoxkHoe npixanue. JlpIxarenpHas MOBEpXHOCTH. JKaOepHoe W J€roynoe
JpIXaHue. JlpIXaHue I03BOHOYHBIX >KMBOTHBIX U 4YEJIOBEKA. ODBOJIOLHUOHHOE YCIIOKHEHHE
CTPOCHHMs JIETKMX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cUCTEMa 4YeloBeKa. MeXaHu3Mm
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTaOIUX. Perynsanus apixanus. [{pixarenbHbie 00bEMBI.

Tpa"cnopT BelECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BELIECTB y )KUBOTHBIX. KpoBeHOCHas cucreMa u e€ opranbsl. KpoBeHOCHas cucTemMa o3BOHOUHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KPOBEHOCHBbIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus.
OBOJIIOIIMOHHBIE YCJIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX KHUBOTHBIX.
Pabota cepaua u e€ perymsiusi.

Beinenenne y opraHu3moB. Belnenenue y pacTeHuid. BelneneHune 'y KMBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. GuibTpaius, ceKpeus 1 00paTHOE BCaChIBAHUE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaeieHHs. CBs3b MOJIOCTH Tela C KPOBEHOCHOH U
BBIIETIUTENIbHON cucTemMamu. BbljeneHne y NO3BOHOYHBIX JKMBOTHBIX M 4yesoBeka. lloukm.
Crpoenne u pyHKkunonupoBanue HeppoHa. OO6pazoBaHrE MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alliTa y OJIHOKJIETOYHBIX OpraHiu3MoB. Copbl OaKTepuil ¥ UCTHI
NpOCTEUIINX. 3almTa y MHOTOKIETOUHbIX pacteHuid. Kyrtukyna. CpencrtBa nmacCUBHOW U
XUMHYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3al[UTa OpraHU3Ma
or Oone3neil. MMMyHHas cuctema uenoBeka. KIeTOUHBIi M TyMOpPajabHBIH HMMYHHTET.
Bpoxnénublii ©  NpHOOpPETEHHBIM  crienUpUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. Bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Poib BpoXIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxuMocTh M peryisiuus y OpraHusmoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3MoB. Takcuchl. Pa3apaxumocTe M peryisuus y pacTeHuid. PocToBble BelecTBa M MX
3HA4YCHHUE.

HepBHas cucrema u pediiekropHasi perynsduus y >KUBOTHBIX. HepBHas cuctema u eé
OTJEeNbl. ODBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pediexc u peduexropHas nyra. besycioBHble u
YCIIOBHBIE PEIICKCHI.

['ymopanbHasi peryisiiusi ¥ SHIOKPUHHAsh CHUCTeMa >XUBOTHBIX M 4yesioBeka. JKenessl
OHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMOCBSA3b HEPBHOW U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHbIE BOJIOPOCIH,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CuUCTEMBI OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHHe HaceKoMbIXx», «TKaHu pacTeHHiD»,
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«KopueBwie cuctembl», «CtpoeHue ctednss», «CTpoeHHE IHMCTOBOM IIIACTUHKW», «TkaHu
KUBOTHBIX», «Ckener dvenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cuctemay,
«/IpixarenpHass  cucrema», «HepBHas cucrema», «Koxka», «Mpiueynas cucremay,
«BbraenurensHas cuctemMa», «QHIOKPUHHAs cucTeMay, «CTpoeHUe MbIILbD, «MMyHUTET»,
«KumeunomnosnoctHeie», «CxemMa NUTaHUS pacTeHuil», «KpoBEeHOCHBIE CHCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rusips», «CTpoeHUE IIIaHApUn», «BHYTpeHHEE CTPOEHME /10KIEBOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecmbikaonmxcs», «HepBHas cucrema nrTuny, «HepBHas cuctemMa MIIEKONMTAIOLIMX,
«HepsHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KUBOTHBIX, CKEJIEThI [I03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
00opyoBaHue JUIsl JEMOHCTPALMKM IOYBEHHOT'0 U BO3/1YILIHOTO MUTAHUS PaCTEHU, paclIeIEHUs
KpaxMaisia v OeJKOB 1o AecTBHEM (EepMEHTOB, 000pYIOBaHKE IS IEMOHCTPALIUHU ONBITOB 110
U3MEPEHUI0 J>KU3HEHHOW EMKOCTH JIETKMX, MeXaHM3Ma [bIXaTelbHbIX JABMXKEHHH, MOJENn
TOJIOBHOT'O MO3T'a Pa3JIMYHBIX )KUBOTHBIX.

JladopaTopnas padora «/3yueHue TkaHEH paCTCHUIN.

Jlaboparopnas padora «/3yueHre TKaHeH JKUBOTHBIX.

JlaGopaTopHas paGora «/I3yyeHre opraHoB LIBETKOBOT'O PACTECHUS.

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibt
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (hparMeHTAIHs, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxenue. IlonoBele kieTku, uiaM ramersl. Meio3. Craauu Meiiosa.
[ToBenenue xpomocom B meino3ze. Kpoccunrosep. buonoruueckuii cMpica Meiio3a M MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpiiieBoe pazputue. 'ametorenes y ;kuBoTHbIX. [TooBeie sxene3bl. OOpa3oBanue
Y pPa3BUTHE MOJIOBBIX KIETOK. CriepMaToreHes u ooreHes. CTpoeHHE MOJIOBBIX KIETOK.

Omo10TBOpEHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOJOTBOPEHUS:
Hapy)KHO€, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranusMoB. Mopghozenes — o0na uz enasnvix npooaem smbpuonoeuu. Konyenyus mopghocenos u
Mmooenu mopgozeneza. Ctanuu 3MOpHoOreHes3a KMBOTHBIX (Ha MpuUMepe JAryikn). Jpobnenue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTU pOOJIEHUsT MIIEKONUTAIOMINUX. 3apOJIbIIIEBbIE JMCTKH (TaCTPYJISLINS).
3akiagka OpraHoB M TKaHEW M3 3apOABIIIEBBIX JMCTKOB. B3anMHOe BiIMSHHE 4YacTed
pa3BUBAIOIIETOCS 3apo/Ibliia (IMOpHUOHATbHAS MHIAYKLUS ). 3aKiIa/IKa IJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3ysIbTaT HepapXUUeCKUX B3aUMOJEHCTBHUI reHoB. BiausHue Ha sMOpHOHATIEHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CpeJIbl.

Poct u pasButue xuBOTHBIX. IlocTamOpuonanmbHbI mepuoa. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ meramopdo3oM Yy O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro U HEMPSMOTO Pa3BUTHUSA, UX PACHpPOCTpaHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. MDaKTOPHl PEryislMM poOCTa KHUBOTHBIX U ueinoBeka. Craauu
NOCTAMOPHOHANIBHOTO PAa3BUTHS y KUBOTHBIX M yenoBeka. [lepnonbl OHTOreHe3a 4YeroBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.



Paszmuoxenue u pazsutue pacteruil. ['lameroput u ciopodur. Meiio3 B )KH3HEHHOM ITHKIIE
pactenuii. O6pa3zoBaHue CIOp B mporiecce Meiio3a. ['amerorenes y pacrenuii. OTIO0TBOpEHUE U
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BOWHOE OILUIOJOTBOPEHHUE Yy LBETKOBBIX PACTECHHIA.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyJISILIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaLuu

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

Tabmunpl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECIONOro Pa3sMHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHa/b», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3y», «CTpoeHHE SHULEKIETKH U CIEPMATO30HIa,
«OCHOBHBIE CTaANU OHTOreHe3ay, «[IpsiMoe u Henpsimoe pa3zBuTHey, «Pa3BUTHE MAHCKOTO XKyKa,
«Pa3zButne capaHun», «Pa3BuTue mArymku», «JlBoilHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJIbHBIX PacTeHUN», «OKHU3HEHHBIN LUK
MOPCKOU KanycTbl», «KU3HEHHBIN LUKII MXay, < KW3HEHHBIA LUK TAIIOPOTHUKA», < KHU3HEHHBII
LIUKJI COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaThl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozeib «L UK pa3BUTHS JIATYILIKI Y.

Jladoparopnasi pabGora «V3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTuyeckas padora «BbIsiBIIEHHE NMPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnasi padora «CtpoeHne opraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. 'eHeTnka — HAyKa 0 HACJIeICTBEHHOCTH M N3MEHYHMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS U Pa3BUTHUS TeHETHKH Kak Hayku. Pabotel I'. Mengens, I'. ne @pusa,
T. Moprana. Ponb oTedecTBeHHBIX yu€HBIX B pa3BuTuu renetuku. Pabotsr H. K. Komnsiosa, H. U.
Basunosa, A. H. Benosepckoro, I'. . Kapneuyenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, aJUIeNIbHbIE
T€Hbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, TOMO3UIOTAa,
reTEepPO3UroTa, YUCTasl JIMHHS, THOPUIBI, TeHOTHUI, (QeHotun. OCHOBHBIE METOAbl TEHETUKH:
rUOPUA0IOTHUECKHUM, IUTOIOTUYECKHI1, MOJIEKYISIPHO-TE€HETUYECKHI.

JleMoHCTpanuu

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. @ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEIIMBAHUS.

Jla6opaTopnasi pa6ora «/[po3oduia kak 00bEKT FreHETHUYECKUX HUCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemubanue. [lepBoiif 3akoH MeHaens — 3aKoH eTMHO00pa3us THOPUIOB
nepBoro nokoJienus. [IpaBuino nomuHUpoBanus. Bropoil 3akoH MeHaenst — 3aK0H pacuierIeHus
npu3HakoB. lluTojormveckre OCHOBBI MOHOTHOPUIHOTO CKpelIuBaHUs. [ HIOTe3a YHCTOTHI
ramer.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleZJOBaHMS.
Pacmierienne npru3HakoB IPU HEMOJIHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HACJIeJOBaHMsI MPU3HAKOB. [[uTONMOrN4YecKe OCHOBBI AUTHOPUTHOTO CKPEIIIMBAHHSL.



CueruieHHOe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAPYLIEHUE CLETUIEHUS MEXAY F'€HaMU. XPOMOCOMHAasl TE€OPUsS HACJIEICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEICHUS IoJIa. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['OoMOramMeTHbIi M TeTeporaMeTHbI MoJ. ['eHeTmyeckas CTPYKTypa IMOJOBBIX
xpomocoMm. HaciegoBanue npu3HaKoB, CLIETUVICHHBIX C ITOJIOM.

I'enoTun kak nenocrtHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JAEHCTBUE TE€HA.
MHOKECTBEHHBI ajuiein3M. B3auMOJelCcTBUE HEAICNIbHBIX T€HOB. KoMIIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eneTnueckuii KOHTPOJIb pa3BUTHUS PACTEHUM, S>KUBOTHBIX M YEJIOBEKAa, a TaKKe
(U3HOIOTHYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (YHKINH. [ eHeTHYeCKrue MeXaHU3MbI
CUMOMOTCHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35MH — TMApa3uT» U «XO35UH — MUKPOOHOMY.
['eHeTnveckue acreKThl KOHTPOJS M M3MEHEHUSI HACIEACTBEHHONW MH(POPMAIMK B IMOKOJEHUSIX
KJICTOK U OPTaHU3MOB.

JleMoOHCTpaL Ul

IToptpetsr: I'. Mennens, T. Mopras.

Ta6muupl u cxemsl: «[lepBblii ¥ BTOpOW 3akoHBI MeHuens», «TpeTuii 3akoH MeHaens»,
«Ananuzupymllee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEOBaHUE
MPHU3HAKOB y Apo30huibhy, « eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJJIENN3M», «B3anmMoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHUSI W pacUICIJICHUs] MPU3HAKOB, MOJIEIb JJIsI JEMOHCTpPAIMM 3aKOHA HE3aBHUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTIpenapar: «/Ipozodumnay.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBIY.

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
IpO30(UITBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

BzaumopeiictBue reHotuna u cpeabl npu dopMupoBaHuu (eHotuna. V3MeHYHBOCTH
npu3HakoB. KadyecTBeHHbIE W KOJMYECTBEHHBbIE TpPU3HAKH. BHABI  H3MEHYMBOCTU:
HEHACJICICTBCHHAS 1 HACJCICTBECHHAS.

MonudukanronHass U3MEHUYMBOCTh. Ponb cpeapl B (GOpMUPOBaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu mpusHaka. BapuanuoHHBIA psin ¥ BapuanmoHHas kpuas (B.
Horanucen). CpolicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH.

I'eHoTunuueckas HW3MEHUYMBOCTE. CBOMCTBA TGHOTHIIMYECKON M3MEHYUBOCTU. BuIbI
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHatuBHass W3MEHYUBOCTh. Meio3 M MOIOBOW MPOIECC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTU B CO3JIJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B IpeJiesiax OJHOTO BHJIA.

MyranroHHass W3MEHYMBOCTb. Buapl MyTanuii: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYLHUMPOBaHHBIE MYyTallMHU. SIepHbIE M IUTOILIA3MAaTHYECKHUE MYTalUU.
Comarnueckne W MOJOBble MyTanWH. [IpHYMHBI BO3HMKHOBEHMS MyTanuil. MyrareHsl U HX
BJIUSIHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTAallHOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKHUX
psinoB B HacienctBeHHoW u3meHunBocTH (H.M. BaBuioB). BHesinepHass HM3MEHYMBOCTH M
HacCJIeICTBEHHOCTb.
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Onueenemuxa U 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpaLuu

[Toptpetsi: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmupel U cxembl: «Buasl H3MeHUHMBOCTHY, «Moau(UKAMOHHAS HM3MEHUYUBOCTHY,
«KoMmOnHaTUBHAS H3MEHYUBOCTEY, «Meio3y», «OmnogoTBopenuey, «I eHeTnueckue 3a00aeBaHus
yesnoBekay, «Buasl myrauin.

O6opynoBaHue: XuBble U repOapHble SK3EMIULSIPbl KOMHATHBIX PAcCTeHHM, PUCYHKHU
(dotorpadun) >KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopaTopnasi padora «McciaemoBaHuE —3aKOHOMEPHOCTEH  MOAU(DHUKAIIMOHHOM
n3MeHYMBOCTH. [IocTpoeHre BapHallMOHHOIO psijia U BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuorun uenoBeka. MexayHapoaHas IporpaMma HCCIEAOBAaHUS TE€HOMA YEJIOBEKA.
MeToibl U3YYCHUS TCHETUKH YEJIOBEKA: MeHEAIOTHUECKUM, OJM3HEIIOBBIN, IUTOTCHETHICCKHIA,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIIA: IOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yuciie ¢ momoibto [TIP-
ananmu3a. HacneactBennbie 3a0o0eBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JI€3HH YEIOBEKa.
Bone3nn ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONW TE€HETHUKH B
NPEIOTBPALICHUH M JICUEHUU TeHETHMYECKUX 3a00NieBaHUM YeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enernyeckue (HakTOPHI MOBBINMICHHOW YYBCTBUTEIHHOCTH YEIOBEKAa K (PU3NUYCCKOMY H
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKa K MaTOJIOTUSIM.

JleMoOHCTpaL Ul

Tabmuupl u cxemsl: «Kapuotun udenmoBeka», «MeTonbl W3y4eHUsS TEHETUKU YEIOBEKay,
«["eneTnueckue 3a00€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHuEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3sMoB

JomecTukanusi ¥ CeNeKIus. 3apoXIACHUE CEJNeKIMU W JoMmecTtukanuu. Yuyenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOT00Opa3usi KyIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUI U MOPOJI )KUBOTHBIX. COpT, MOpoJIa, IITaMM. 3aKOH TOMOJIOTUYECKHUX
panoB B HacienctBeHHoW uaMmeHunBocth H. M. BaBuiioBa, ero 3HaueHue i CENEKIIMOHHOMN
paboTHL.

Mertonbl cenekmoHHOM paboTsl. MickyccTBEHHBIN 0TOOP: MAacCOBBIA M MHIUBUAYAIbHBIN.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnpiTanue mpousBoauteseil mo motoMctBy. OTOop Mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA M OTOOP MO TEHOTHUITY C TIOMOIIBIO aHATN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paloThl. PamuaimoHHBIN U
XUMUYECKH MyTareHe3 KaK WMCTOYHMK MYyTalluid Yy KYJIbTYPHBIX ()OpM OpraHHU3MOB.
Hcnonp3oBaHne TeHOMHOTO PEAAaKTUPOBAHUS U METOI0B pekoMOnHaHTHRIX JIHK mist monmydenus
HCXOJHOTO MaTepHalia Jijisi CENEKIUH.

[Tonyuenne monumuIonnoB. BHyTpuBHAoOBas rTuUOpHIn3anus. bBIM3KOPOICTBEHHOE
CKpelUBaHue, Wi UHOpUIUHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTopuauHr. ['erepo3uc u
ero mpuyuHbBL. Mcmonp3oBaHue reTepo3nca B ceneknuu. OtmanéHHas TruOpuaH3aIus.
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[Ipeononenue Oecnaoaust MEXBHIOBBIX THOpHIOB. JIOCTM)KEHUS CENEKLMM pacTeHUd u
KUBOTHBIX. «3€1€Has peoIoOYUsLY.

CoxpaHeHue U HU3y4YEHHME T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PAaCTEHHUH M MX JHUKHX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CEIIbCKOXO3HCTBEHHBIX KYJIbTYp. M3yuenue,
coxXpameHue u ynpasieHue 2eHemudecKuUMu pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbICI06bIX
JHCUBOMHDBIX 8 YENAX VIYUUEHUS CYWeCmEYIoWuUX U CO30anUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ NPUMeHeHUeM COBPEMEHHbIX MemMO008 HAYUHLIX UCCIe008AHUN, NepPe00sbIX Uoell u
NepCcnekmueHbIX MexXHOI02UIL.

JdemMoHcTpauMu

IToprpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxeMbl: «L{eHTpbl IPOMCXOXKAEHUS U MHOT00Opa3usl KyJIbTYPHBIX pacTeHUI»,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIbl CEeNeKIun»,
«Otnanéunas rudpuanzanus», «MyTareHes3y.

JlabopaTopnasi padora «3yueHue cOpTOB KyJbTYypHBIX PAaCTE€HMH M HOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAacCTEeHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO035ICTBO, B JIaOOPATOPUIO arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTrexHoJiorusi U CHHTeTH4YecKasi 0M0J10T U

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapakTepucTuka. TpaaunuoHHas OWOTEXHOJIOTUs: XJebomeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOJIYKTOB, BUHOAEIHE. Mukpoduosorudeckuit cuute3. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTHi. [Ipon3BoAcTBO Oesika, aMHHOKHUCIIOT U BATAMUHOB.

CoznaHue TEXHONOTMM M MHCTPYMEHTOB  II€JICHANpPaBIE€HHOTO  W3MEHEHUs W
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIBbIO MTOJIyYE€HUsI OPraHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpEYaroluecs B Npupo/ie ONOCUHTETUYECKHE TYTH.

Kierounas nHxeHepus. MeTonpl KynbTypbl KJIETOK M TKAaHEH PacTeHUH M >KMBOTHBIX.
Kpuobanku. ComaTtnueckas rulOpuauszanus U coMmatudeckuil smOpuorenes. lcmonb3oBaHue
raliouIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMs SHIEKIIETOK U KIIOHUPOBAHKE )KUBOTHBIX. METOI TPAHCIUIAHTALUH SJ1ep KIIETOK.
Texunonoeuu  0300poénenus,  KyIbMUBUPOBAHUA U  MUKDOKIOHAILHO2O — PASMHOMNCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMoCcOMHasl M TeHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexkomOunanTHbIX JIHK. Cozoanue mpawnceennvix opeanuzmos. JIOCTHXKEHUS W TIEPCIIEKTHUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE Npo0JieMbl TeHHOU
WHXECHEPUH.

MenunuHckue 6uorexnonoruu. Iloctrenomuas mudponas menuuna. [1LP-auarnocTuka.
MeTta0os10MHBIN aHANIN3, TEHOLIEHTPUUECKUN aHAJIU3 MMPOTEOMa YeJIoBeKa JJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKHU (PyHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTHH, CO3/JaHUs KOMITJIEKCHBIX
TKaHell coyeTaHHeM TEXHOJIOTUH TPEXMEpPHOro OMONPHUHTHHra U cKadOIAMHTa Ui PEeLICHUS
3a/1a4 MePCOHATU3UPOBAHHON METUIIUHBI.
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Co3naHne BEKTOPHBIX BAaKIUH C LEIbI0 OOECledeHNss KOMOMHUPOBAHHOM 3aIllUTHl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIC 3a00JIeBaHMSI YEIOBEKA M KHUBOTHBIX.

JdemMoHcTpauMu

Tabmuubl u  cxembl: «/cnonb3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIUICHHOM
IIPOU3BOACTBEY, «KileTouHass uHKeHepus», «I'eHHas HHKEHEepUs».

JlaGopaTopHnas pa6ora «/I3yuyeHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTnyeckas padora «IloxydyeHre MOJIOYHOKHUCIIBIX IIPOAYKTOBY.

IKcKypeust «bHOTeXHOIOrUs — BayKHEeHIIasi IPOU3BOJUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHHA B OMOJI0THH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKu3Hb
Y Hay4dHas JearenbHocTs Y. JlapBuHa.

JBukyme cuinbl 9BodonuU  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pPa3MHOXKEHHUs OPraHU3MOB, HACIEACTBEHHAass H3MEHYHMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBCHHBIH M HCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoi Teopuu sBomtonnu (CTI). HeltpanbHas Teopust 3BOIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST OUoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kroswe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, [Ix. Xonaeitn, J. K. benses.

Tabmuupl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHuna >KuBBIX
cymects (1o Jlamapky)», «Mexanuszm GopMUPOBAHHS IPUCTIOCOOTICHUHN Y PACTEHUHN U AKUBOTHBIX
(mo Jlamapky)», «KapTa-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y. Japsunay,
«Dopmbl 60pbOBI 3a cyliecTBoBaHue», «Ilopossl romydeit», «MHoroodpasue KyabTypHBIX (HopM
KanycTel», «l[loponibl AOMaIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHMS HOBBIX BUIOB (1o Y.
HapBuny)», «Cxema COOTHOIICHHS ABWXKYIIUX CHJI SBOJONMNY», «OCHOBHBIC TMOJOKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLINI.

Tema 2. Mukpo3dBoonus U e¢ pe3yabTaThl

[Tomymsiuust Kak 2nI€MEHTapHas €AWHHLA SBOMIOIMH. COBpEMEHHBIE METOJIbl OLEHKU
TEeHETUYECKOTO pa3HO00pa3us U CTPYKTYphI monyiasiuil. I3meHnenue reHooHaa MOMYISIUN KaKk
AIIEMEHTapHOE HBOJIIOIIMOHHOE SBJIEHHWE. 3aKOH reHeTnueckoro pasHoBecus Jx. Xapau, B.
Baiin6epra.

OnemeHTapHble (DAKTOpPBl (IBMIKYIIME CHJIBI) HBOJIONMHM. MyTallMOHHBIA Mpolecc.
Komb6unarusHast u3MmeHunBOCTh. [peii reHoB — cirydaliHble HEHANpaBIeHHbIE U3MEHEHUS YaCTOT
ajuteniedt B momyisiusax. D¢ ekt ocHoBatens. Ighgexkm dymouiiounozo copaviuika. CrudiceHue
2eHemuUYecKo2o pazHooopasusn. npuduHsl u cieocmeus. Ilposenenue sghgpexma opetigha 2ernog 6
oonvuwux u maneix nonyiayusax. Murpauuu. M3onsamus nomynsuuil:  reorpaduueckas
(mpocTpaHCcTBeHHAas ), Orooruueckas (pernpoayKTHBHAS).

EctectBeHHbIl 0TOOp — HampaBistomuii gaxtop 3BojoLUUd. DPOPMBI €CTECTBEHHOIO
oTOopa: NBHXKYIIMH, CTaOWIM3UPYIONMIMHA, pa3pbiBatoluil (qu3pyntuBHbIf). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMAIILHOTO ITOBECHMS )KUBOTHBIX.

13



[Tprcnoco0NeHHOCT OpPraHU3MOB KakK pe3ylbTaT MHUKPOABOJIONUU. Bo3HHKHOBEHHE
npucnocoOIeHuit y opranu3mMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [IpuMeps! npucrnocodaeHuii y
OpraHu3MoB:  MOpP(OJOTHUECKUE, (PHUIUOJIOTHYECKHE, OHOXMMHYECKHE, IOBEIECHYECKHUE.
OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u cTpykrypa. BumooOpa3oBaHue Kak pe3ysibTaT MHKPOIBOJIOLHH.
Wzomsiiust — kimoueBoil  pakTop BUAooOpazoBanus. Ilyth u cmocoObl BUA00Opa3OBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonauzanuus, rudpuauzanus). JJJIMTeIbHOCTh BOIIOIUOHHBIX TPOILECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BONIONMOHHOM OWoMOrMM B  pa3pabOTKe HAayYHBIX METOJIOB COXPaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB M HMX XO035€B. MeXaHH3MbI
bopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI ¢ HEH.

JdemMoHcTpauMu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubt u cxembl: «MyTalMOHHAS U3MEHUYUBOCTEY, «llomynsaIuoHHas CTpyKTypa BUIay,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBHKyIIME€ CHIJIBI  SBOJIOIUI,
«OKoyoruyecKas M30JSLIHs MOMYJSUil ceBaHCKOU dopenn», «l'eorpadudeckas H3OIALUSL
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI JaypcKoi», «[lomynsannoHHbIe BOJHBI YHCICHHOCTH
XUIIHUKOB H JKepTB», «CXxema JeHCTBUS ECTECTBEHHOTO OTOOpa», «®DopMmbl OOpbOBI 3a
CYIIIECTBOBAHHE, «MHycTprabHbII MEJTaHU3M, «OKuBblie UCKOTIaeMbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemympexmaromas oOKpacka KUBOTHBIXY,
«Duznonornueckue agantanum», «[IprucrmocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buga», «Bunpel-nBoiiHukn», «CtpykTypa BuAa B mnpupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI0OOpa3oBaHHE TPEX BUIOB  JAHABIIICHY,
«OKoyNornyecKoe BUI000pa3oBaHKEe BHUAOB cuUHHUL», «llomummounsr pacteHuit», «KamycTHo-
peaeUHBINA THOPUITY.

OOGopynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelia MTUIl U 3Bepeil C
OpUMEpaMHu Pa3InYHbIX NPHUCIIOCOOIEHHM, yydyena NTHUIl U 3Bepeil pa3HbIX BHJOB, repdapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BrisBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHU3MOB W HMX OTHOCUTEJIbHAs
EIeCO00Pa3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJibTaThbl

Metoap! n3y4eHnss MaKpodIBOJIOINH. [laleoHTOIOTHYECKHE METOIBI U3YYEHUS BOITFOIHH.
[Tepexonnbie GopMbl U GUIIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpaguueckue Metoasl u3zydeHus osBomouud. CpaBHeHue ¢uopsl U (ayHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue oomactu 3emian. BUabl-oHIEMUKU U PETTUKTHI.

DOMOpHOTIOTHYECKHE W CPABHHUTEIBHO-MOP(OIOTHIECKHE METOIbI M3YyYSHHsS IBOJIOIUH.
['eHeTHueCKe MEXaHU3MBI JBOJIIOLMU OHTOI€HE3a M TOSBJICHUS 3BOJIOIMOHHBIX HOBIIECTB.
['oMonornyHbie ¥ aHATOTHYHBIE OpTraHbl. PyIMMeHTapHbIe OpraHbl U aTaBU3MbL. MOJEKYISPHO-
TeHeTHYECKHEe, OMOXMMHUYECKHe ¥  MaTeMaTH4YeCKHe METOJbl  M3YUSHHsS]  DBOJIOIUH.
['omonornunbie reHsl. COBpEMEHHBIE METOIBI IIOCTPOCHUS (PHIIOTEHETUIECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIIOISI TEHOMOB.

OOmme 3aKOHOMEpPHOCTH  (TpaBWJjia)  SBONMIOUUHU. [lpunyun  cmeHvl  PyHKYUU.
HeoOpatumocTs 3Bostonuu. AnantiuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB 3BOIOIIH.
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JemMoHCTpauMu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, J. I'ekkensb.

Tabmuiel U cxeMbl: «OUIOTCHETUYSCKUHN PSJT JIOMIATN», «APXEONTEPUKC, «3BEPO3yObIe
amepb», «Creronedans», «Punnodurey, «CemeHHble mTanopoTHUKNY, «buoreorpaduueckue
30HBI 3emin», «Jlpeid xoHTHHEHTOBY», «PenukTey, «HauampHble cTaguu >MOPHOHATBHOTO
pa3BUTHS IO3BOHOYHBIX )KUBOTHBIX», «I 'OMOJIOTMYHBIE U aHAJIOTUYHbIE OPTraHbl», «Py1UMEHThI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpHI 4YeJIOBEKa M IIMMIIAH3e», «lJIaBHbIE HampaBJICHUS
SBOTIOIIHNNY, «O0I1IHe 3aKOHOMEPHOCTH SBOJIIOIIHH.

O6opynoBaHue: KOJUICKIUHU, repOapuu, MYJSKH HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBbIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble rumoTe3sl MpOMCXOXKIEHUS >KU3HU Ha 3emse. AOUOTeHe3 U IMaHCIEepMHUS.
JloHayuHblE TPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
camMo3apo>KJIeHUs )KU3HU U e€ onpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [Mactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOTIOTHS.

OcHOBHBIE 3Tanbl HeopraHuyeckoi Bostonuy. [InanerapHas (reojgoruyeckas) 3BONIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIECTB W3 HEOPraHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. OOpa3zoBanue nosmmepoB u3 MoHoMepoB. KoaliepaTHas runoresa
A. W. Omnapuna, runore3a nepBudyHoro OynpboHa JIk. XonnelHa, reHeTHueckas rumote3a [
Mémnepa. Pubosumsr (T. Uek) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnu u Mmeroabl €€ wu3yueHus. VckormaeMble OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass M aOCOJIOTHAsE  T'€OXPOHOJIOIHMSL.
['eoxpoHoOnOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

HavanbHble sTanbl opranuyeckoil apomtonuu. [losiBieHre U 3BOMIOLUS MEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. Bo3HukHOBeHUE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor mepBbIXx Ha 3emse coobmectB. Crpomaronutsl. Ilpokapuorsl u
JYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIIMOHHOE IMPOUCXOKACHUE BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMHU BBICIIUX pacTeHUH. OCHOBHbIE apoMOp(o3bl PaCTECHHH.
Boixon pactennii Ha cyury. [losiBiieHne ciopoBbIX pacTeHU 1 3aBoeBaHie UMU cyllid. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Talbl 3BONIONMU KUBOTHOTO Mupa. OCHOBHbBIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBble XOpaoBbIE
KUBOTHBIC. J)KU3Hb B BOJIe. DBOJIOIMS MTO3BOHOYHBIX. [Iponcxoxaenne aMmpuoOwii 1 penTuiIni.
[Mpoucxoxaenne miekonuTaromux W OTUI. [lpuHIMN KitoueBoro apomopdoza. OcBoeHuUE
0€CII03BOHOYHBIMU M TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 110 3paM U NEpUoaM: apxel, MpOTepo30i, Maaeo30M, ME30301,
KaiiH0301. O0111as XapakTepUCTUKa KJIMMaTa ¥ reoJornyeckux npoieccon. [losiBneHue u paciseT
XapaKTepHBIX OpPraHU3MOB. YTiieoOpa3oBaHHE: €ro YyCJOBHMsSI M BIMSHHE Ha Ta30BBI COCTaB
aTMoc(hepsl.
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MaccoBble BBIMHpaHUsl — HKOJOTMYECKHE KPHU3HCHI Mpounuioro. IIpuumHbl U cienctBus
MacCOBBIX BbIMUpaHU. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHs OMopa3HooO0pas3us Ha 3emiie.

CoBpemeHHas cucTtemMa opranudyeckoro mupa. [IpuHnunel kiaccuukanuy OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPIraHU3MOB.

JleMoOHCTpaLuu

[Toptpersr: @. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, J[x.
Xonpgenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuupl u cxemsl: «Cxema omnbita ©. Penny, «Cxema onwita JI. ITactepa mo u3ydeHuro
camo3apoxkJeHust xu3Hm», «Cxema omnbita C. Muiepa, I'. FOpu», «OTansl HeopraHMuecKon
’BoOIIOLIMNY, «['eoXxpoHosoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYECKOW 3BOJIIOLMMY,
«Cxema 00pa3oBaHUs IYKapUOT MMyTEM cuMOnoreHe3ay, «Crucrema )kuBoil mpupoabs», «CTpoeHue
BUpYyca», «Apomopdo3bl pacteHuit», «Punnopute», «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokneTounsle  Bogopocian», «Mxu», «llanopoTHukn», «l'0JOCEMEHHBIE PACTEHHSY,
«Opranbl 1IBETKOBBIX pacTeHHui», «(CxeMa pa3BUTHS >KUBOTHOTO MHpPa», «ApoMopdo3bl
JKUBOTHBIX», «[Ipocreitmme», «Kumeunononoctueie», «llinockue uyepBu», «HUneHUCTOHOTHEY,
«Pv10BI», «3emHOBOIHBIEY, «IIpecmbikaromuecsy», «lItuipy, «Muekonutarommuey», «Pa3Butue
JKU3HU B apXEUCKON 3pe», «Pa3BUTHE XKHU3HU B NPOTEPO3OMCKOU 3pe», «Pa3BuTHE KU3HH B
IaJIC030MCKOM dpe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKOM
3pe», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO0 MUPAY.

O6opynoBanue: repOapuu pacTEHUN pPa3IUYHBIX OTIEIOB, KOJJIEKIUU HACEKOMBIX,
BJIQKHBIE IpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HUIJIOKOXKHX, CKEJIEThI
MIO3BOHOYHBIX >KMBOTHBIX, Yydejla NTHUI[ M 3BEpPeH, KOJUIEKIIMM OKAMEHEJIOCTEeH, MOJIE3HbIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muuiepa—tOpu mno
U3y4eHHUIO a0MOTCHHOTO CHHTE3a OPraHWYECKUX COSIMHEHHI B TIEPBUYHON aTMOchepe».

Jladboparopnasi pabora «/3ydyeHne M ONMUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «3yuenne ocoOeHHOCTEH CTPOESHUS paCTEHUH pa3HBIX OTJEIIOBY.

IIpakTuyeckas padora «3yueHue 0coOOEHHOCTEH CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONoa0rui. MeTo 1l aHTPOIIOJIOTHH.

CraHOBJIEHME TIPEACTABICHUN O NPOMCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  uenoBeka ¢ KMBOTHBIMHM. (CHcTeMaTHUecKoe TIOJOXKEHHE 4YelloBeKa.
CBujgerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMU: CpPaBHHUTEIbHO-MOP(OIOrHYECcKHe,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNoBeAeHYeckre. OTINYMs YesloBeKa OT
KHUBOTHBIX. [IpAMOX0XKJIeHHE U KOMIUIEKC CBA3aHHBIX C HUM IMpPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JBkynue cuitbl ((hakTOphl) aHTPOIIOTE€HE3a: OMOIOrnYecKue, counanbabie. COOTHOLICHHE
OMOJIOTHYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE CTa U aHTpOIIOreHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHbI (IIPOKOHCYIIBI) U
paHHHE TOHTHbI — OOIIMe MPEIKH YeI0BEKOOOpa3HbIX 00€3bsH U JIoJei. ABCTPaIONUTEKH —
JBYHOTHE NpeAKu iroAci. YenoBek yMenblid, NEepBble M3TOTOBIEHUS Opyaui Tpyaa. Yemosek
IPSIMOXOJIAIINI 1M TIEPBBIN BBIXOJ Ntojiel 3a mpeaensl Adpuku. YenoBek reienpOeprekuii —
001IMii MPeoK HeaHAePTaTbLCKOTO YEJIOBEKa U YEIOBEKa pa3yMHOTO. UeloBeK HeaH1epTaIbCKUN
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Kak BUJ JIIOJICA XOJIOJHOTO KiauMara. YernoBeK pa3yMHbIH COBPEMEHHOIO THIA, AEHUCOBCKHUIA
YeIIOBEK, OCBOEHUE KOHTUHEHTOB 3a mpezenaMu Adpuku. [laneoreHeTrka 1 maaeoreHoMHKa.

OBOJIIOLMS COBPEMEHHOI'O ueioBeKka. EcTecTBEHHBII OTOOpP B HOMYNALMSIX YEIOBEKa.
Myranuonsslit porecc U noaumopdusm. [lomymnsiuoHHbIe BOIHBI, Ipeii() reHoB, MUTpaLus U
«a(dexT ocHoBaTENA» B MOMYISALIUAX COBPEMEHHOT'O YETIOBEKA.

UYenoseueckue pacel. [lonarue o pace. bosbiine pacwl: eBporneouHasi (€Bpaszuiickas),
aBCTpaJIO-HErpouIHasl (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uaTCKO-aMepuKaHcKas). Bpems u
IyTH pacceleHHs 4YeloBeKa IO I[uiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBHUSIM OKpY>KaroLIei
cpenpl. Bausinue reorpaduueckoit cpeabl U apeiida reHoB Ha MOpPGOJOTHIO U (PU3HONOTHIO
YeJI0BEKa.

MexaucuuruinHapaple  MeToAbl B (pu3nyeckoil (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMg M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUM.
buocouuaneHple  HccIeAOBaHMA ~— OPUPOJAbI  dYelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OHMOJOrNYECKOro U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpannmn

[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YeEJIOBEKay,
«UemoBexkooOpa3Hbie 00€3bsHBI, «CKeNeT 4elloBeKa M CKENeT IIMMITaH3e», «PyauMeHTHl u
aTaBU3MbD», «JIBWXKyIIME CHUJIBI AHTPOIOreHEe3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUI 4eI0BEK»
«Heanpaepraneup», «KpomanboHIb, «l[Ipeaku dyenoBeka», «ITallbl BOJIOIUH UYETOBEKAY,
«Pace1 uenoBekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTEeH, MPeMETOB MaTepUAIbHON KYIbTYphI MPEIKOB
4yenoBeKa, penpoaykuuu (pororpadum) KapTHH ¢ MUDOTOTHUSCKUMU U OUOTIEHCKUMU CIOKETaMu
IIPOMCXOXKICHUS YeloBeKa, (ororpaduu HaXOJOK HCKOMAEMbIX OCTAaTKOB YEJIOBEKAa, CKEJET
YyeJioBeKa, MOJIENb Yeperna 4eloBeKa M yeperna LIMMIIaH3€, MOJeNb KUCTH 4YeJOoBeKa U KHUCTU
HIMMIIaH3€, MOJIENIHM TOpCa MPEJKOB YEIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSMOXOXKIECHUEM).

IIpakTuyeckas padora «3yueHue 3K0JOTMYECKUX afalTallui YeTOBEKay.

Tema 6. Jkos10rusi — HayKa 0 B3aMMOOTHOLICHUSIX OPTAaHU3MOB M HAIOPTAaHNU3MEHHbIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pasButhe dKojoruu B Tpymax A. ['ymOGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykaué€Ba. Paznmensr u 3amaum skomorun. Csizb
HKOJIOTUU C APYTUMH HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmOAEHUSA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpYKalOLIeH CpeJibl: JIOKaIbHBIMN,
PETHOHANILHBIN U TJI00ATLHBIN.

3HaueHHE SKOJOTMUECKUX 3HAHWM AJI1 4eJloBeKa. DKOJOTMYECKOE MHUPOBO33pPEHUE KaK
OCHOBa CBs3€H 4eloBeuecTBa € MNpupoaod. POpMHUpPOBAHUE SKOJOTUYECKOW KYIbTYpbl U
HKOJIOTMYECKOI rPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpaLun

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.
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Tabmumpl u cxembl: «Pa3zmensl skogorumn», «MeTonbl dKoaorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOILEH CpeabD».

JlabopaTopnasi paGora «l3yueHne METO/10B 3KOJIOTMYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmbl 4 cpeja 00MTAHUSA

Okonoruyeckue (GakToppl W 3aKOHOMEpHOCTH uX  JjedctBus. Kiaccudukanus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS 3KoJornueckux ¢pakropos. Ilpasuno munnmyma (K. lnpenrens, 1O.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIC OPTAHU3MBI.

Aobuotndeckue (akTopbl. CBET KaK 3KOJOTHYECKHi ¢akTop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOILLIEHHUIO K cBeTy. CUrHaibHas pojib cBera. @oTonepuoiusm.

Temnepatypa kak skojorudeckuit ¢akrop. [leiicTBue TemmepaTypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxsnocTs kak skonorumdeckuit ¢dakrop. [IpucnocobieHus pacTeHHid K TMOAIEPKAHUIO
BogHOTO Oananca. Kiaccupukanms pacTeHHid 1O OTHOIICHHWIO K Boje. [IpucmocobieHust
JKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJIHAS, HA3€MHO-BO3YIIHAs, IMOYBEHHAs, TTyOWHHAas
MOJMIOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAAX.

buonornueckue putmbl. BHeninue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOIOJETHHME TpaBbl, OIHOJIETHHE TPAaBHI.
Kuznennole QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOECHUS U 00pa3a KU3HHU.

buotndeckne  Qaktopel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUH:  KOHKYPCHIIUS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, Koomnepanusi, MyTyajln3M, KOMMEHCAITU3M
(KBapTUpaHTCTBO, HaxJieOHHMYecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONMHUYECKHE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuupl 1 cxembl: «IKosnorndeckue (Gpaxkropbl», «CBETOBOW CIEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOTHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTalli >KUBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonoruyeckue putMel», «KnusHeHHble (OpMbI pacTeHU», « Ku3HEeHHbIE (OPMBI )KUBOTHBIX,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «IKOCUCTEMa XBOMHOrO Jiecayn, «llemu nurtanus»,
«XumnnyectBo», «Ilapazutuzm», «KonkypeHuus», «Cumonos», «KommeHncaansmy».

O6opynoBanue: repbapuu pacTeHUW U JKUBOTHBIX, IPHUCIOCOOJEHHBIX K BIHUSHHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PakToOpoB, TepOapwul  CBETOMIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOWBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repoapuu U KOJJIEKIIMH TETUIONIO0UBBIX, 3MMOCTONKHX, MOPO30YCTONYNBBIX pacTEHUH,
yyyena MNTULl U 3Bepei, repOapuu pacTeHHil, OTHOCSIIMXCS K TUrpoduTaMm, Kcepodutam,
Me30¢uTaM, KOMHAaTHbIE PAaCTEHUS TaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpedax, TrepbapuM M  KOJUIGKLMH pACTEHHMH M JKMBOTHBIX, OOJaJaroluX 4YepTaMu
IPUCIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUH JKM3HHU, TepOapuM M KOJUIEKIIUU
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pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU KMBOTHBIX, YYaCTBYIOIIUX B
Pa3IMYHBIX OMOTUYECKIX B3aMMOCHCTBHSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSIHHIO CBETa.

Jladoparopnasi paGora «BbIgBICHHE MPHUCIOCOOJICHUNH OPraHU3MOB K BIIMSHHUIO
TEMIIEpaTypbI».

JlaGopaTtopnas padora «AHAaTOMHYECKHME OCOOCHHOCTH PACTEHHUH W3 pasHBIX MECT
oOUTaAHUSY.

Tema 8. JkoJiorusi BUA0B U MOIMYJIS LA

DKOJIOTHYEeCcKHe XapaKTepUCTUKHU momymsiiuu. [lomynsanusa kak Ouonoruyeckas cucTeMa.
Ponp HeomHOpOAHOCTH Ccpenbl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OMOJIOTMH BUAOB B
(bopMHpPOBaHNUU POCTPAHCTBEHHOM CTPYKTYpHI OMYIsiii. OCHOBHBIEC TIOKA3aTEIH MOMYJISALUH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M I0OJOBas CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojoruyeckas CTpykTypa nomyisauud. OLeHKa YHUCIEHHOCTH MOmyisiuu. JuHamuka
noNyJsiluu U €€ perynsius. buornueckuil moreHMan nonyasiuuu. MoienupoBaHue JTUHAMUKI
nonyisiuud. Kpusble poctra uyucinenHoctu nonyisuuu. Kpusbele BbDKuMBaHMS. Perymsus
YUCIEHHOCTH MOMYNALUNA: POJb (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buos (I- u K-crparerun).

[Tonstue 00 »HKoJOrMUYecKo Hume BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm Jx.M. Xaruuncona. Pa3zmepsl skonorndeckoil Humu. [loteHuunanbHas u
peann30BaHHas HUILIU.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[IOBEJIEHUS M MUTpalMil >KUBOTHBIX. buojornueckue HWHBa3UU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaL Ul

IToptper: Ix. . XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTHKU Monyasuny, «IpoctpancTBenHas
CTPYKTypa mnonyiasauun», «Bo3pacTHble mnupamMuasl OOMymsuu», «CKOPOCTh 3aceneHus
MOBEPXHOCTH 3eMJIM Pa3IuYHBIMH OpraHuzMamu», «Mojens skomornueckord Humm k. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHnst ceMsH pacTeHUN K pPacCeNeHUIO».

Tema 9. Jxos0rus cooduecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTEME: HPOAYLEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue 060ku 3kocucTeM. [1oUBBI U HIIBI B 3KOCHCTEMAX.
KpyroBopot BELIECTB U MOTOK SHEPTUH B SKOCUCTEME.

OcCHOBHBIE MTOKA3aTENHN IKOCUCTEMBI. buomacca u npoayKius. DKOJIOTrHYeCKUe MUPAMUJIbI
yucesl, OnomMacchl U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HanpaBieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOILECTB — CyKlleccuu. llepBUUHbBIE U BTOPUYHBIE CYKIECCHU U HUX
OPUYMHBL.  AHTpOIIOTEHHBIE BO3JEMCTBUS Ha cykueccud. KimmakcHoe — cooOIIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.
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[IpupoaHbie 3KOCUCTEMBI. JKOcUucmembl 03€p U peK. IKOoCUucmemvl Mopeu U OKEeaHos.
Ixocucmemvl MyHOp, 1€co8, cmenell, NyCMmbulHb.

AHTpOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmuuus mexay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMHU IKOCHCTEMAMH.

VYpb6oskocucremsl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucteM. ['opozackas ¢iopa u dayHa.
CunaHTponuzamusi ropojckoii  ¢aynel. buosornyeckoe u  XO3AHCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJIEHCTBUI OPIraHU3MOB B 3KOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (kirouesvlx 6u008) 6 GyHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMH. Y CTOMYMBOCTH
OpraHM3MOB, MOMYJISIUN M HSKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JIEHCTBUI.

Mexanusmbl  6030elicmeusi  3aepsA3HEHUll  PA3HbIX MUNO8 Ha  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHSAX, OCHOBbl IKOI0SUUECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmausi. MeToqoI0russ MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JdeMoHcTpannn

IToptper: A. Jlx. Tencnu.

Tabmumer u cxeMbl: «CTpyKTypa OHOILIEH03a», «DKOCHUCTEMa IIHPOKOJIMCTBEHHOTO JIECay,
«QKocuctemMa XBOHHOro Jjeca», «OyHKIMOHAJIbHBIE TPYMHIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemiectB B 3Kkocucreme», «llenn mnuraHus (macTOMINHAA, JETPUTHAS)»,
«OKoJIornyecKas MUpaMua dyucemn», « IKoJoruueckas nupammuaa 6MoMaccel», « IKOJIOrHuecKast
nupamuia suepruny, «Oodpazosanue Oonoray, «llepBuunas cykieccus», «BoccranoBieHue aeca
nocje noxapay, «9KocucTeMa o3epay, «ArpoueHos», «KpyroBopoT BelecTB U IOTOK SHEPTUU B
arporueHose», «IIpumepsl ypboskocucTem».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyuyesia NTHI[ U 3Bepew,
repOapuu KyJlbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydeHue u onrcaHue ypooIKOCUCTEMBD».

JlaGopaTopHas padora «/3yyeHue pa3sHOOOpa3usi MENKHUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX SKOCHUCTEMAX.

IKeKkypeust «IKCKypcHsi B TUIIMYHBINA OnMoreoneHos (B nyopaBy, Oepe3HSK, €JbHUK, Ha
CYXOZOJbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKCKypeust «IKCKYpCHsl B arposKocucTeMy (Ha MOJIe UM B TEIUIMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmennanerapHas o0osiouka 3eMid, TJ€ CYHIECTBYET WJIM CYIIECTBOBaja
*u3Hb. Pa3BuTue npeacrasienuit o ouocdepe B pynax 3. 3tocca. Yuenue B. 1. Bepnanckoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHMs Onocdepsl. OcodeHHOCTH Onochephl Kak Tiao0ambHON
sKkocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB u
OMOreoXMMHUECKUE IUKIIBI (YTIepo/ia, a3oTa). PUTMUYHOCTD sBNICHMI B 6uochepe.

3onaneHOCTh Ouochepsl. [lonsTe o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJPa, XBOIHbBIE
jeca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHBI, TyCThIHU, TPOIIMYECKUE JIeca,
BBICOKOTOphs. KitMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa U QyHKIUS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINaNa 1 OMOCPEpPHBIX
byHKINH.

JleMoOHCTpaL U
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[TopTpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmumet u cxemsl: «['eochepst 3emmny», «KpyroBopot azora B mpupoe», «KpyroBopot
yriepojia B rpupojie», «KpyroBopor kucinopona B npupojie», «KpyroBopot BoJibl B IIPUPOJIE»,
«OcHoBHBIE OMOMBI Cymny, «Knumatudyeckue nosica 3emnn», «Tyaapay, «Taiiray, «CMmenranHbIid
necy, «IllupokonucTBeHHbIN Jecy», «Ctenby, «CaBanHay, «IlycTbiHay, « Tponudeckuii jiecy.

O6opynoBanue: repOapun paCTCHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk U OKpY:KaWOIIAs cpeaa

DKoJoruyecknue Kpu3MChbl M HMX NpuuuHbl. BoszneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HeHUE BOJHOM cpeibl. OXpaHa BOJIHBIX
pecypcoB. Paspymenue noussl. OxpaHa MoYBEHHBIX pecypcoB. MI3MeHeHue Kiaumara.

AHTpPONIOT€HHOE BO3/ICHCTBUE HA PACTUTENbHBIN U )KUBOTHBINA MUp. OXpaHa pacTUTEIBHOTO
U KUBOTHOTO Mupa. OCHOBHBIE MNPHUHIMIBI OXpaHbl npuponsl. Kpacueie kuuru. Oco0o
oxpansembie ipupoaabie Tepputopuu (OOIIT). boranudeckue caapl U 300JI0TMYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA U MPUPOAbl. PannroHamsHOE
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KPH3HUCa
U €r0 BEpOSTHBIC TOCIEACTBHSI.

Pa3zButie METONOB MOHUTOPWMHIAa pa3BUTUS OIMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonozuueckoe paznoobpaszue u duopecypcol. Hayuonanvhvle ungopmayuoHnmvie
cucmemsl, obecneyugarowue 0OCMyn K UHGOpMAYUU NO COCMOSHUIO OMOEIbHbIX 6U08 U
akocucmem. OCHO8bL IKOpeabuIUmMayuu IKOCUCmem U cnoco608 60pbovl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHbIx 3KOCUCHEM.

JdeMoHcTpannmn

Tabmuel u  cxembl: «3arpsiHeHue arMmocdepbl», «3arps3HeHre Truapocdeps»,
«3arps3HCHHE TOYBBDY, «[[apHUKOBBIN 3P PekT», «Oc000 OXpaHsIeMbIe TPUPOTHBIC TEPPUTOPHI,
«Mojenu yrnpasisieMOro MUPay.

O6opynoanue: poTorpaduu oxpaHseMbIX pacTeHUN 1 KUBOTHBIX KpacHoi kuuru Poccuiickoii
®enepanun, KpacHoi KHUIM peruoHa.
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2. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 BUOJIOI'MHA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
MPOrpaMM CPETHETO OOIIeT0 00pa30BaHus: TMIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHHS MPOTPaMMBbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIINE  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH M CAaMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYaIOIIUXCS PYKOBOACTBOBATHCS B
CBOCM  JEATENIbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, MPUCYLUIUMH  CHUCTEME
OuoJoru4Yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMYECKOH  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe TpaBHJIaMH W HOPMaMHU IOBEACHHUS M CIIOCOOCTBYIOT MpPOIlECCaM CaMOTIO3HAHMSI,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXCHMU, GCpC)I(HOFO OTHOILLICHUS K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, NpUpoae U OKPYKaroLIEen cpeie.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUXcsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
HOSHIII/ICﬁ JINYHOCTHU, CUCTEMOU HOCHHOCTHBIX OpI/IeHTaHI/If/'I, IMO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOr0  00IIecTBa,
pacuiipeHre KU3HEHHOTO OIbITa U OMNbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIPaBIIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIUM  OOYyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIIOPSIJIKA;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH MIPU CO3AaHUN y‘IC6HBIX ITPOCKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )]efICTBHHX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJTHCHHUA y‘—Ie6HI)IX,
MMO3HAaBATCJIbHBIX W HCCICAOBATCIBCKUX 3ala4d, YBaXUTCIIBHOTO OTHOMICHUA K MHCHHUIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K FyMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIBHOCTH
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2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Inepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHKEHHUIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
NOHMMAHUS 3HAuYeHUs: OWOJOTMM B IO3HAHWW 3aKOHOB TNPUPOJbI, B KU3HU YelOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1EHHOCTh, TOTOBHOCTH K CIIYXKEHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIUIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MIPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaauLMsAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLIECHMUI;

MMOHUMaHNE YMOITMOHAJIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOTO 0JIAronoJay4us:

NOHUMaHME U peau3alys 3710pOBOro U 0e30macHoro odpasa *HU3HH (370pOBOE MUTAHHE,
coOI0fieHre TUTUEHHUYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIM PEKUM 3aHITHI M OTIbIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpEeKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TIPaBUJ HMHAUBHAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJIEICTBUN M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JI00HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHIECKON M COIMAILHON HAIIPABICHHOCTH,
CITOCOOHOCTH HHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOTHATH TAKYIO JEATEIHHOCTD;

UMHTEpeC K pa3nuyHbiM chepam mpodhecCHOHATBHOW AeATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) IKOJI0OrN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH I1eJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIEe KaK UCTOUHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIIIeCTBOBAHUS;
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HOBBIIIEHUE YPOBHS SKOJIOIMYECKOM KYNbTYphbl: MPUOOPETEHHE OIbITA IIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPY>KAOIEN Cpe/Ibl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJIOTMYECKUX MPo0IeM U IMyTel UX pPelIeHHS;

CIOCOOHOCTh HMCII0JIb30BaTh NIPHOOpPETaeMble IPU U3YYEHUM OMOJIOIMU 3HAHWS U yMEHUS
IpU pEILIEHUuH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIPaBWJI TIOBEJEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAKOIIEH IPUPOJHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HAJIMYUE PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpPbI, OIBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIlIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMSA:

c(OPMHPOBAHHOCTb ~MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JUajore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE SA3bIKOBOI M UNTATENICKOM KYJIBTYpPbI KaK CpEACTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHUMaHue cneuu(uky OHOJOrMHM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUU LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MUpPE Kak O €IMHCTBE MpPHUPOAbI, 4YeJNoBEeKa U OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: 0OecredyeHus
HOBOT'O YpOBHSI Pa3BUTHSl MEIULIMHBI, CO3aHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALHOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B IOJIyUEHUU OMOJIOTMYECKUX 3HAHWW B IIEJISIX MOBBIIMICHUS 00IIen
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHON TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu ONOIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpYXKaloIlero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTb O00OCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE IIEHHOCTH HAay4YHOH JEATENbHOCTH, TOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO ACSITEILHOCTh NHAUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH IO OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI
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MeranpeamMeTHbIe pe3yIbTaThl OCBOCHUS y4eOHOTro mpeamera «bHoNorusy» BKIIOYAIOT:
3HaUMMBbIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAYYHBIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHEe, HAOIIOJIECHUE, W3MEPEHUE, SKCIICPUMEHT WU JPYTHE); YHHUBEPCAIbHBIC
yueOHbIe JeiicTBUS (MO3HAaBaTeIbHbIe, KOMMYHUKATUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopMupoBaHrue (PyHKIHOHAIBHON I'PaMOTHOCTH M COLIMAJIbHOW KOMIIETEHIMU OOydaroluXcs;
CIOCOOHOCTh 00yJaromuxcst HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS ¥ YHHUBEPCAIbHBIC YyYeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJILHOM MPaKTHKE.

B pesynbrare wu3yueHuss OHOJOTMM Ha YpOBHE CpEAHEro oO0miero oOpa3oBaHHs Y
oOydatomierocss OyayT copmupoBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE TEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JICHCTBHUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMBbI CPETHEro 00Iero odpazoBaHUs
JTIOJKHBI OTPaXkaTh:

OBiaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIH30BATh MIPU OCBOEHUHU 3HAHUM MTPUEMBI JIOTUYECKOTO MBIIIICHU (aHAIM3a, CHHTE3a,
CpaBHEHHMs, KiacCUpUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJOTHYECKUX TIOHATUHN
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSMU);

OTIPENIETIATh 1NN JeATeTbHOCTH, 3a/iaBas TMapaMeTpbl U KPUTEPUH HUX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUisi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPO/IBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIC, IETYKTUBHBIC, 10 AaHAJIOTHUH ), BBISBIISTH
3aKOHOMEPHOCTH M MIPOTHUBOPEYMSI B PaCCMATPUBAEMBIX SBJICHHSIX, (POPMYJIUPOBATH BHIBOJBI U
3aKJIFOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEIACTABICHUS CYILIECTBEHHBIX CBA3EH U
OTHOIIICHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEUYHMM Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh ITUIaH PEICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJSM,
OIICHUBATh PUCKH MOCICACTBUN JACATEIHHOCTH;

KOOPJMHUPOBATh U BBITONHATH PA0OTy B YCIOBHUAX PEATBHOT0, BHUPTYAIbHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJEA0BATEIbCKIE IeHCTBHUS:

BIIAJICTh HABBIKAMHU Y4YEOHO-HCCIICOBATEIHCKON M MPOCKTHOM NEATeTbHOCTH, HAaBBIKAMH
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METO0B TO3HAHUS;
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UCMOJb30BaTh PAa3IUYHble BUIBl ACATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTalni, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE MpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(GopMHpOBATh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 33aJaud B OOPa30BaTENbHOU NEATEIHLHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAJIM3UPOBATH MOJIYUYEHHBIE B XOJI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TMOMCK IMEPEHOCa CPEACTB M CHOCOOOB NEHCTBUSA B
poECCHOHAIBHYIO CPENY;

yMeTh NEpEeHOCUTh 3HAHWA B  IIO3HABATEJIIbHYIO M  IPAKTUYECKYI0  00IacTH
KHU3HEIeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WUJEH, IpEAjararb OPUTHMHAIbHBIE IMOAXOAbl M PELICHMsS, CTABUTH
npo0JIeMbl U 33Ja4u, IOMyCKaroIue aJbTepHATUBHbIE PELICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHMKAX HH(OpMaLUU (TEKCTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHAJIM3UPOBaTh MH(POPMALMIO pa3IUYHBIX BHUIOB U (opMm
IPEeCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh MU HEIPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOJAbI IpPU IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIUMOM JIJIsi BEITIOJIHEHUS YUEOHBIX 3a]1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS Pa3INYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popMaluu (cxemsl, rpaduKu, JuarpaMmmbl, TAOIHUIbI, PUCYHKH U IPYTroe);

UCMOJIb30BaTh HAy4HBIN S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopManrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJaJ€Th HABBIKAMU PACHO3HABaHUS M 3alMThl WHGpOpMaUMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUAIMM:

1) obenmue:

OCYILECTBIISATh KOMMYHHKAIIUU BO BcexX cepax *KM3HHM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoOll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXKICHHs OTHOCUTEJIbHO BBIMOJHEHMs] MpeJyiaraeMoi 3aJadyd, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB AUAJIOTa WK JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBa OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(PJIUKTHI U
BECTH MEPErOBOPHI;
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BJIQJIETh PA3IMYHBIMU cIOcOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JPYTuX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJIbHONH pabOTHI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
dbopM B3aMMOEHCTBYS IPHU pelICHUH yueOHOM 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KayKJ0T'0 4ICHA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, pACTIPENEIIATh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa U KaXJO0I'0 yJaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBbIE IPOEKTHI, OLIEHUBATh MJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PAa3IMUHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HX pelIeHUs B
JKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaATh HA OCHOBE OMOJOTMYECKHX 3HAHUI 11EIeBbIC U CMBICIOBBIE YCTAHOBKH B CBOHMX
JICUCTBUAX M IOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3a7aydl B 00pa3oBaTENbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IMPOKOM PYIUIIMH B Pa3HBIX 00JaCTIX
3HAHUU, TOCTOSITHHO TIOBBIIATH CBOI 00pa30BaTeIbHBIA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTENIbHBIX MPOIIECCOB, UX PE3YyIbTAaTOB U OCHOBaHMH, UCIOIb30BaTh MPUEMBI pediexcun
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHWKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB JEATEIbHOCTH;
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3) npuHATHE CeOs1 U APYIrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHS coiepxaHus yueOHoro mpeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHre MpoPUIbHOTO 00yIeHHS 00yUYaroInuXCs
6uonornu. OHYM BKITIOYAIOT: Crienn(pUIecKre it OMOJIOTUN HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMM U IPE0OPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHMM W MX NPUMEHEHHUIO B PA3NIMYHBIX YYEOHBIX, a TAKXK€ B peajlbHBIX
YKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl IPEICTaBICHbI 10 TOAaM U3yUYeHHUS.

[IpeameTHbIE pe3yIbTaThl OCBOEHUS yueOHOTO npeameTa «buonorus» B 10 Knacce 10TKHbBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBAHNUU €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELICHUH
po0JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHMS, O BKJI/I€ POCCUICKUX U 3apyO0eKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOIl OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTaboJu3M, TrOMeocTas,
CaMOpEeTryJISIHs, CaMOBOCIPON3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounass teopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o mnentpax
MHOT000pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PAaCTEHHil), 3aKOHBI (€IUHO00pa3us MOTOMKOB
NIEPBOTO MOKOJIEHHUS], PACIIEIJIEHUs], YACTOTHI FaMeT, HE3aBUCUMOro Hacineaosanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIMIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAY4YHOTO MO3HAHUS, UCHOJIb3YEMBIX B OMOJIOTMYECKHX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (ONMHCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uHcje OakTepuil, rpubOB, pacTCHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHMH, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTrMYECKUX POLECCOB: 0OMEHA BellecTB (METa00IM3M), IPEBPAILEHUS] JHEPTHH, OpPOKEHNUS,
aBTOTPO(HOT0 U T€TepOTPO(YHOT0 TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, ME03a,
ramMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHS,
UHIMBUYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTreHe3a), B3auMOJCHCTBUS T'E€HOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUHUSAMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHHi, >KUBOTHBIX M YeJIOBEKa M MX (YHKUHAMH, MEXIY CHUCTEeMaMHU OpPraHOB U UX
GYHKIUSAMH, MEXAY JTanaMd oOMeHa BeIIeCTB, dTalaMHM KJIETOYHOTO LMKJIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHnoM 1 (hakTopamMH cpebl OOUTAHHUS;

28



YMEHUE BBISBIATh OTIMYMTENIbHBIE NMPU3HAKHA JKMBBIX CHUCTEM, B TOM YHCIE PACTEHUU,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY IS JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIII;

YMEHHE peliaTh OMOJOTHUYECKHE 3aJa4l, BBISABIATH IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYEeMbIMH OMOJIOTHYECKUMHU TMPOLIECCAMU U SIBICHUSIMH, JI€IaTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia Mpu
paboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HX HKCIHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYUYCHHBIE PE3YIIbTAThI U JICJIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOW paboTe 1Mo OMOJIOTHH, HKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOLIECTB, M MYOJUYHO IMPEACTABIAThH
MOJIyYEHHBIE PE3Y/IbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHUBAThH 3TUYECKUE ACTIEKTHl COBPEMEHHBIX MCCIICAOBAHHH B 00JIaCTH OHOJIOTUI
U MEIUIUHBI (KIOHHUPOBaHHE, HCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HANPABICHHOE H3MEHEHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodecCHOHATbHON AEATEIIEHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIICBON
MPOMBINIICHHOCTH, YIITyOJISITh TO3HABATEIbHBIN HHTEPEC, HATIPABJICHHBIN Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccHu U MPOoAOIKEeHNEe OMOIOTMYECKOr0 00pa3oBaHus B OPraHU3alUiaX
cpeaHero npo¢eCCHOHAIBLHOTO M BBICIIETO 00pa30BaHMUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTo npenmMera «buonorus» B 11 kaacce 1ONAKHbBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YEIOBEUECTBa, a TaKXKe B PELIEHUU BOIPOCOB
paLMOHATIBHOTO IPUPOIOIIONIB30BAHMS, U B (POPMUPOBAHUM LIEHHOCTHOT'O OTHOIIEHUS K IPUPOJE,
00I11eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHUHCKHX M 3apyOeXHbIX YuEHBIX-OMOJIOTOB B pa3BUTHE
OuoJIoruy;

YMEHME BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUS U
NOHUMaHHE CYIIHOCTH OCHOBOIOJAralomuX OHWOJIOTHYECKUX TEPMHUHOB M TOHATHHA (BUA,
JKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (3BoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 myTsSX U HampaBICHUSX
sBosronun, B.W. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTHUECKOM MUpPaMUIbl SHEPTHH ), TUNoTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAaMH HAyYHOIO I[IO3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTHYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHUE, H3MEpPEHUE,
HaOJr0IeHne, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACNATh CYLIECTBEHHbIE IpPU3HAKU: BHUAOB, OHMOIr€OLEHO30B, JKOCHUCTEM H
ouocdepsl, CTAOMIM3UPYIONMIETO, IBMIKYIIETO ¥ Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUYECKOTO U CUMIIATPUUYECKOTO BHJI000pA30BaHUS, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJSALUHN, TPUCIOCOOTEHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;
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YMEHHUE yCTaHABIINBAThH B3aUMOCBSI3H MEKIY MTPOIIECCAMH IBOJIOIUH, IBHKYIIIUMHU CUIIAMHU
AHTPOTIOTEHE3a, KOMIIOHCHTAMH pAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTIUYUTEILHBIC PU3HAKHU KHUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpele oOuTaHHs, aOMOTHYECKHX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIIOIB30BaTh COOTBETCTBYIONINE apTyYMEHTBI, OMOIIOTHYECKYIO TEPMUHOJIOTHIO H
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB W Cpelbl OOWTAHWs, SIUHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUSI MHOT000pa3usi BUAOB M IKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS MPUPOABI U
4eJI0BEYECTBA;

YMEHHUE pemiaTh OMOJIOTUIECKUE 3a]1a4H1, BBISBIATH IPHYNHHO-CIICACTBEHHBIC CBS3H MEXKITY
UCCIICTYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU U SIBJICHUSIMH, JIEIATh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUH TIOJyYCHHBIX PE3YIIbTATOB;

YMEHHE BBIOJHATH JTAOOPATOPHBIE U TMPAKTUYECKHE padOThI, COOOATh MPaBHIIA TIPH
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, IMPOBEPATh HUX SKCICPHUMEHTAIBHBIMU CPEICTBAMH,
bopMyIUpys 1IeTb UCCIICT0BaHMS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEICTABISATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMCHHE OIICHWBATh THUIIOTE3bl W TEOPHH O TMPOHUCXOXKICHUHM JKU3HU, YCIOBEKa U
YEJIOBEYECKUX pac, O MPUYMHAX, TMOCICACTBHAX W CIOCO0AaX MPEAOTBPAIICHUS TIIOOATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIiei mpodeCCHOHATLHON ICATEIILHOCTH B
obnacTu OMOJIOTHH, SKOJIOTHH, TPUPOIOTIONB30BaAHUS, METUITUHBI, OMOTEXHOJIOT U, TICUXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO035HCTBA, MUMICBOM MPOMBIIUICHHOCTH, YIITYOJISITh 1TO3HABATEIBHBIN
WHTEpeC, HapaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOdECCHH U MPOIOKEHUE
Ounonoruvyeckoro oOpa3oBaHHs B OpraHU3alUAX CpeIHEro MPo(hecCHOHATBLHOTO U BBICIIETO
o0OpazoBaHus.
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3. TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 buoiiorus kak Hayka
2 JKuBble cucTeMBI U UX U3YYCHHE
3 buonorus knerku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKINH KIETKH 8
6 OOMeH BellecTB U MpeBpallieHue SHEPTUH B 9 1
KJIETKE
7 HacnenctBennas uadopmarus u 9 05
peanu3anus e€ B KJIeTKe
8 JKnu3HEeHHBIH UK KIETKA 6 1
9 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
10 ['eHeTHKa — HayKa O HACJEICTBEHHOCTH U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
11 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
12 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
13 ['eneTrka yemoBeka 3 0.5
14 Cenexuusi OpraHu3MoB 1
15 brorexHomorus U CHHTETHYECKast OMOJIOTHS 4
16 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
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17 PeszepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne /it HaumeHoBaHue pa3/ie/ioB U TeM T T MO S—— (uudposbie)
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 3apox/IeHUE U Pa3BUTHE SBOIOIMOHHBIX 4
MPEJICTABICHUI B OMOJIOTHI
2 Mukpo3Botous 1 €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpraHU3MOB U HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranu3msl 4 cpesja 0OuTaHUs 1.5
DKOJIOTUS BUJIOB U TOIYISAUN 0.5
9 DKoJorust cooo1EecTB. DKOJIOTHYECKUE 12 05
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6
11 UenmoBek U OKpy’Karomas cpeja 6
12 PesepBHoe Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KosnuuyectBo 4yacos DJIeKTPOHHbIE
11/_11 Tema ypoxa Beero Kounrtpoin IpakTuyeckne  UHppoBHIE
HbIC padoThI oOpa3oBaTe/ibHbIE
padoThI pecypcbl
1 buonorus kak KOMIUIEKCHAsI HayKa M KaK 4acTh 1
COBPEMEHHOT0 00111ecTBa
JKuBbl€ CHCTEMBI 1 UX CBOMCTBA
YpoBHEBasi OpraHu3alys KUBBIX CUCTEM
4 Hcropus oTkpeIThA U N3ydeHUs KieTku. Knetounas 1
Teopus
MeTtozap! MOJIEKYJIIPHON U KJIIETOYHON OMOJIOTHH.
[IpakTuueckas pabora «M3yueHre MeTO10B
5 KJIETOYHOU Omosioruu (xpomarorpadus, 1 0.5
anexTpodopes, muddepeHnranibHoe
ueHTpudyruponanue, [TLP)»
6 XUMHUYECKUH COCTAB KIETKH 1
7 MuHepanbHble BELECTBa KIETKH, UX OnoJIornyecKas 1
poib
Opranuyeckue BelecTBa KJIETKH — OeJIKU.
8 JlaGopaTtopHnast pabota «O0HapykeHHe OEITKOB C 1 0.5
MOMOIIbIO KaYECTBEHHBIX PEaKIIUii»
9 CgoiicTBa, K1accupukanys U GyHKIUN OEIKOB
10 Opranuyeckue BelecTBa KJIETKH — YIJIEBObI
11 Oprannueckue BenIeCTBa KIETKH — JUIUIbI
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Hyxneunossie kucnotel. JIHK u PHK. JIaGoparopnas

12 paborta «MccnenoBaHue HyKJIEMHOBBIX KUCIIOT, 0.5
BBIJICJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY»

13 Crpoenue u pyakuuu ATOD. Jlpyrue
HykieosuaTpudocdarer (HTD)

14 CexsennpoBanue [JHK. Metoasl reHOMUKH,

TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTto/1bl CTPYKTYPHOM OMONIOTHH

16 Tuns! knetok. [IpokapuoTnueckas KieTka

17 Crtpoenue sykapruoTuuecKkon KieTku. [IpakTudeckas 05
pabota «/3ydeHre CBONCTB KICTOYHONH MEMOpaHbD» '

18 IToBepXHOCTHBIH anmapar KJICTKH
OnHOMEMOpaHHBIE OpraHOUIB! KIEeTKU. [IpakTiaeckas

19 pabora «M3ydyeHue IBUKEHUS [IUTOILIa3Mbl B 0.5
pPaCTUTETBHBIX KIETKaX»

[TomryaBTOHOMHBIE OPTaHOUIBI KJIIETKH: METOXOHIPUH,

20 mactuabl. JlaboparopHas pabota «MccnenoBanue 05
TUTa3MOJIN3a U JIETUIa3MOJTN3a B PACTHTEIBHBIX '
KJIETKax)

21 HememOpanHbIe OpraHOU/IbI KIETKH

22 Ctpoenue u GyHKINH s11pa
CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK DYKapHOT.

23 JlaboparopHas padoTa «/3ydeHne CTPOCHHS KIETOK 0.5
pa3IMYHBIX OPTaHU3MOBY

24 ACCUMMIISIIIAS U AUCCUMMIISIIUS — JIBE CTOPOHBI

metaboau3ma. Tunsl oOMeHa BemiecTs. JlaboparopHas
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pabota «/3yueHne KaTaJIuTHUYECKON aKTUBHOCTHU
(bepMeHTOB (Ha IpUMepe aMIJIa3bl WIIA KaTaaa3bl)»

DepMEeHTaTUBHBIN XapaKTep peaklil KIIETOYHOTO
MeTtabonusma. JlaboparopHas padora «M3ydenue

25 (bepMEHTAaTUBHOTO pacCIICTJICHUS EPOKCUAA 05
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX)»

26 benku-akTuBaTOpH! M OCIKH-UHTUOUTOPEI

27 ABTOTpO(DHBINA THIT 0OMEHA BEIIECTB

28 ®DoTocuHTE3

29 XemocwuHrtes. Jlaboparopras pabora «CpaBHeHHE 05
poIeccoB (POTOCHHTE3a U XEMOCHHTE3a» '
AHa’poOHbIe OpraHu3Mbl. Buabl 6poskeHusl.

30 JlaboparopHas pabota «CpaBHEHHUE MPOIIECCOB
OpO’KEHUS U JABIXAHUSD)

31 AdpoOHBIE OpraHU3MBbL. JTaIbl SHEPTETHIECKOTO
oOMeHa

32 DHeprusi MeMOpaHHOTO TpajueHTa NpoToHOB. CHUHTE3
AT®: pabora nporonHoll AT®-cuHTAa3bI

33 Peakuuu MaTpuyHOro cCMHTE3a

34 Tpanckpunuus — marpuunslil cuaTe3 PHK

35 Tpancnsius u e€ 3Tanbl

36 KomnpoBanue amuHOKHCIOT. Poits pubocoMm B
O6uocuHTe3e OenKa

37 Opranuzanus reHoMa y TPOKapruoT U DYKApUOT

38 MounekymsipHble MEXaHU3MBbI SKCIIPECCHH T€HOB Y

9YKapuoT
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Bupycbl — HeksieTouHble POPMBI JKU3HU U

39 obnurarHeie napa3uThl. [IpakTrueckas pabota 0.5
«Co3zanue MoJielid BUpyca

40 BupycHbie 3a00eBaHus YeI0BEKa, )KUBOTHBIX,
pacTeHuit

41 HanotexHoyioruu B OMOJIOTHH U MEUITIHE

42 JKu3HEeHHBIN UK KIETKH

43 Matpuunslii cunte3 JJTHK

44 Xpomocomsl. JTaboparopHas pabora «3yueHue 05
XPOMOCOM Ha TOTOBBIX MUKPOTIpEIapaTax»

45 JleneHue KJICTKHM — MHTO3
Tunel kneTok. KapuokuHes U IUTOKUHES.

46 JlabopaTtopHas pabora «Habmrogenue Mmuto3a B 05
KJIETKaX KOHYMKA KOPEIIKa JTyka (Ha TOTOBBIX '
MUKpOIIpenaparax)»

47 Peryssinus »KM3HEHHOTO IUKJIA KJIETOK

48 Meiios
l'amerorenes. O6pa3oBaHue U pa3BUTHUE MOJIOBBIX

49 kieTok. Jlaboparopuas padota «3ydeHne cTpoeHuUs 0.5
TIOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIPEIIapaTax

50 [TonoBoe pazmHOX)eHUE

o1 @opMBI pa3MHOKEHUS OPTaHU3MOB

52 NunuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3

53 3akagka OpraHoB U TKaHEH U3 3apOJIIIIEBBIX
JUCTKOB

37



Poct u pa3BuTue xxuBoTHBIX. JJaboparopnas pabota

o4 «BpIsBIEHNE TPU3HAKOB CXOCTBA 3apOABbILICH 0.5
MO3BOHOYHBIX JKUBOTHBIX)

Pa3zmHuoxeHue u pa3BuTue pactenuid. JlaboparopHas

55 pabora «CTpoeHHE OPraHOB Pa3MHOKEHHSI BBICIIIAX 0.5
pacTeHui»

56 HcTopust cTaHOBIECHUS M Pa3BUTHSI TCHETUKU KaK
HayKH
OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.

57 JlaboparopHas padota «Jlpo3oduiia kak 00bEKT 0.5
TEeHETHYECKUX HCCIICAOBAHMIT
3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB.

58 Mounorubpuanoe ckpeuuBanue. [lpakrnueckas 05
pabora "M3yuenue pe3yibTaTOB MOHOTHOPHIHOTO '
CKpeIMBaHus y 1po30¢duist"

59 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpEIIUBaHUS

60 AHanusupytoiiee ckpeuiuBanue. Hermomnnoe
JTOMHHHUPOBaHHE
Hurnbpuanoe ckpemmuBanue. [Ipaktudyeckas pabora

61 «M3ydenne pe3yabTaToB JUTHOPUIHOTO CKPEIIMBAHUS 0.5
y 1p030(hUITBI»

62 [uTonornyeckrue OCHOBBI AUTHOPHIHOTO
CKpEIBAHHS

63 CueruieHHOE Hacjel0BaHuEe PU3HAKOB

64 XpOMOCOMHAasI TEOPHS HACIICJCTBEHHOCTH

65 I'enetuka momna
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66

I'eHOTHI KaK 1LI€OCTHAS CUCTEMa

['eneTndeckuii KOHTPOJIb PA3BUTHUS PACTCHUI,

o YKUBOTHBIX U YEJIOBEKa
68 W3MeH4YnBOCTh MPHU3HAKOB. BUIBI N3MEHYHBOCTH
69 MoaudukanroHHass K3MEHYMBOCTh
BapuauvoHHbIN psig U BaApUALIMOHHAsL KPUBAs.
JlabopaTtopHast paborta «HMcciaenoBanue
70 3aKOHOMEPHOCTEH MOIUPUKAITMOHHON N3MEHYHBOCTH. 0.5
[TocTpoeHne BapHallMOHHOTO psifia U BapHAIIIOHHOM
KpUBON»
71 I'enorunuueckast usmeHunBocTh. KomMOMHaTHBHAS
U3MEHYNBOCTh
MyrtannonHas u3MeHYUBOCTh. [IpakTuyeckas pabora
72 «MyTtanuu y 1po30¢puiibl (Ha FOTOBBIX 0.5
MUKpoIIpenaparax)»
73 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca.
ONuUreHeTHKa U SMUreHOMHUKa
72 I'eneruka yenoseka. [IpakTuueckas padbora 05
«CocTraBieHue 1 aHajau3 PoAOCIOBHON» '
75 3HaYeHre METUIIMHCKON F'€HETUKU B PEAOTBPAILIEHUN
U JICYEHUH T€HEeTHYECKUX 3a00JIeBaHMil yenoBeka
76 MeToapl METUIIMHCKON T€HETUKU
OcHoBHbIe TOHATHS cenekiuu. JlabopaTopHas pabora
77 «3y4eHne coOpToB KyJIbTYPHBIX PACTEHUN U TOPOL 0.5
JIOMAITHUX KHBOTHBIX)
78 Mertoab! cenekIMoHHON paboTsl. JlabopaTopHas 05

pabota «/3yueHrne MeTo0B CENEKIINU PACTCHUIN)
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I[OCTI/I)KGHI/IX CCJICKIIMH paCTeHI/Iﬁ U )KUBOTHBIX.

[ [IpakTuueckas padora «IIpuBUBKa pacTeHUI» 1

80 CoxpaHeHue, n3yuyeHHe U UCIOJIb30BaHUE 1
TFE€HETUYECKUX PECYPCOB
BuoTexHonorus kak Hayka U OTpacib MIPOU3BOICTBA.

81 [IpakTuyeckas padora «M3yueHue oObEKTOB 1 0.5
OMOTEXHOIOT UM

82 OcHoBHbIE HaNpaBJICHUS] CHHTETUYECKOW OMOJI0TUI 1

83 XpOMOCOMHasI ¥ T€HHAss MH)KCHEPHS 1

84 MenuuuHCcKrue OMOTEXHOIOTHH 1

85 OpranusM Kak €IMHOE 11eJ10e 1

86 Tkanu pacrenuii. JJaboparopuas pabora «3ydecHue 1 05
TKaHEeH pacTeHuil»

87 TkaHM )KUBOTHBIX U YesoBeka. JJabopaTopHas pabota 1 05
«3y4yeHne TKaHe! KUBOTHBIX» '

88 Opransl. Cuctemsl opranoB. JlaboparopHast pabota 1 05
«/3y4yeHune opraHoB I[BETKOBOI'O PACTEHUS» '

89 Omnopa Tena opraHu3MoB

90 JIBuKeHne OpraHu3MoB

91 [Tutanue opraHu3MoB

92 [MuTanue NO3BOHOYHBIX KUBOTHBIX. 1
[MumeBapurenbHas cucreMa yelloBeka

93 JlpIxaHne opraHu3MoB

94 JlpIxaHue Mo3BOHOYHBIX )KMUBOTHBIX U UEJIOBEKA

95 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB

96 KpoBeHocHas cucTtemMa M03BOHOYHBIX )KUBOTHBIX U 1

YCII0BECKa
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97 Brigenenne y opraHu3MoB 1
98 3amuTa y OpraHu3MoB 1
99 NMMyHHas cucTeMa 4eoBeKa 1
100 PazapakuMoCTh U peryIisiius y OpraHu3MoB 1
101 I'yMmopanbpHas peryssius u SHIOKPUHHAS CUCTEMA 1
JKUBOTHBIX U YEIIOBEKA
102 Pe3epBHbIil ypoK. HOBT(ijHI/Ie, 00o01IeHue, 1
cUCTeMaTH3aIHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Koutpo uudgposbie
n/n Tema ypoka Bcero _m,m,ll(: Tpakrieckue oOpa3oBaTe/ibHbIE
padoThI
padoThI pecypcbl
PesepsHbiil ypok. IIpennocsiiku BO3HUKHOBEHUS
1 . 1
napsunusmMa ( K. JIunnei, X.-b. Jlamapk)
9 PesepBHbIi ypok. JKu3Hb 1 HaydHas AESATEINBHOCTD 1
Y. JlapBuHa.
3 OpontonuonHas Teopus Y. Jlapsuna
JBrKyiue cuiisl 3BOJOLUMH BUAOB 110 Y. /lapBuny 1
5 Boprba 3a cymecTBoBaHuE, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOp
6 ®opMUpOBaHNE CUHTETUYECKON TEOPUHN IBOJIIOLIAN 1
7 OTaIbl 3BOIOIMOHHOTO MPOIecca: MUKPOIBOIIOLUS 1
Y MaKpO3BOJIIOIHS
8 [Tonmynsiuyst — 21€MeHTapHas €IMHULA 3BOJIIOLUN 1
3akoH reHernyeckoro pasHoecus Jx. Xapau, B.
9 Baiin6epra. Jlabopatopnas pabora «BbisiBieHue 1 0.5
U3MEHYMBOCTH y 0c00€ei OJHOTO BHIa»
10 DOnemMeHTapHbIe (HaKTOPHI IBOJIOINN 1
1 O ekt ocnoBarens. Ipdekt OyTbUIOUHOTO 1
TOpJIBIIIKA
12 Murpanuu. M3onsauuu nonyasuuii: reorpaduyeckas, 1
Ouonornyeckas
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EcrecTBeHHbIl 0TOOP — HampaBJIsrONIUi hakTop

13
HBOJIIOIUH

14 [TomoBoit oT6Op
[IpucrnocobaeHHOCTh OPraHN3MOB KaK pPe3ysibTaT

15 MUKpo3Boroiuu. Jlaboparopuas pabora «3yuenue 05
apoMop(030B ¥ UIHOATANTAIIMN Y PACTCHUN U '
JKHBOTHBIX)
[Tpumeps! mpucTocoOIeHUH Y OpraHU3MOB:
Mophooruueckue, GU3N0IOTUIECKHE,

16 OmoxMMHUECKHe, MmoBeieHueckue. Jlaboparopnas 0.5
pabora «IIpucnocoGieHus OpraHu3MOB U UX
OTHOCHTEJIbHAS IIETIECO00PA3HOCTHY
Bun, ero xpurepuu u ctpykrypa. JlaboparopHas

17 pabota «CpaBHEHUE BUIOB 110 MOPHOIOTUYECKOMY 0.5
KPUTEPHIO»

18 Crpykrypa Buzia

19 Bunoob6pa3oBanue kak pe3yabTaT MUKPOIBOIIOIUN

20 CBs13b MUKPOIBOJIIOIMHU H ATIUAEMHUOIOTUT

21 MaxkpoaBomtonus. [laneoHTonornaecKkne MeTo bl
U3y4EHHsI SBOJIIOLIUU

22 buoreorpaduyeckue MeToAbl U3y4EHUS IBOJIOLNN

23 OMOPHOIOTHYECKUE U CPABHUTEIIBHO-
MOP(OJIOTHUECKUE METO bl U3YUEHHSI SBOJIIOLIUT

24 MonexkynsipHO-TeHeTHUECKUE, OMOXUMUYIECKUE U
MaTeMaTHYECKUE METO/IbI U3YUEHHSI SBOITIOIIUT

25 O0111e 3aKOHOMEPHOCTH HBOJIOLIH
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A,I[aHTI/IBHaH paauanus. HCpaBHOMCpHOCTB TEMIIOB

26
HBOJIIOIUH
97 Hay4HbIe THIIOTE3bI IPOUCXOXKIACHUS JKU3HU Ha
3emie
28 JloHaydHBIC PEACTABICHUS O 3aPOKICHUH KU3HH
29 OCHOBHBIE 3TaITbl HEOPTAHUYECKOH IBOITIOLIUU
30 ['unoTe3sl 3apoKaCHUS )KU3HA
Hcropus 3eMii 1 METOJIbI €€ U3yUYCHUSI.
31 JlaboparopHas pabota «3ydeHue u onvcanue 0.5
HCKOITa€MBIX OCTATKOB JIPEBHUX OPTraHU3MOB)
32 HauaspHble STarbl OpraHMYeCKOM IBOITIOIUH
33 DBOITIOLINS DYKAPUOT
OCHOBHBIE 3TaIlbl HBOJIOIUH PACTUTELHOTO MUPA.
34 [TpakTnyeckas pabdora «M3ydyenue ocooeHHOCTEN 0.5
CTPOEHUS PAaCTEHUH Pa3HBIX OTAEIIOB)
35 OcCHOBHBIE 3TaIlbl 3BOJIIOLUY )KUBOTHOTO MHUpa
DBoumonus )KUBOTHBIX. [IpakTideckas padoTa
36 «M3yueHne 0cOOCHHOCTEH CTPOSHUS TTIO3BOHOYHBIX 0.5
KHBOTHBIX»
37 Pa3Butue xu3Hu Ha 3emIie 1o 3paM U NeproaaM
38 MaccoBbie BBIMUPAHHUST — YKOJIOTHYECKHE KPUIUCHI
TPOIILIIOTO
39 CoBpeMeHHBII 9KOJIOTHYECKUN KPU3HC, €T0
0COOEHHOCTH
40 CoBpeMeHHast CUCTeMa OPraHNYeCKOro Mupa
41 OCHOBHBIE CUCTEMATUYECKUE TPYIIBI OPTaHNU3MOB
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O606menue o Teme «IIpoucxoxaeHue u pa3BuTHE

42
JKU3HU Ha 3eMJie»
43 AHTpPOTIIOJIOTHSI — HayKa O YEJIOBEKE
44 Pa3BuTue npeacraBieHui 0 TPOUCXOKICHUU
YeloBeKa
MecTo 4yenoBeka B CHCTEME OPTaHHYECKOT0 MUDA.
45 JlaboparopHas pabota «3ydueHue ocobeHHOCTEM 05
CTPOCHHUS CKEJIeTa YeJIOBEKA, CBI3aHHBIX C
MPSIMOX OKIICHHEM)
46 JIBuoKyIye cuibl aHTPOTIOreHe3a
47 CooTHoIIeHre OMOJIOTHYECKUX B COLUATTbHBIX
(baxTOpPOB B aHTPOIIOTEHE3E
48 OcHOBHBIE CTaIUU aHTPOTIOTCHE3a
49 [TaneoreHeTrka u rmajcoreHOMHUKa
50 DBOJIOIUS COBPEMEHHOTO YelIOBEKa
51 UYenoseueckue packl. [Ipaktudeckas padbora 05
«M3yueHne 3KOJOTHIYECKUX afanTaluil YeT0BeKa '
52 MeXTUCIUTIIMHAPHBIC METO/TBI AaHTPOTIOJIOTHN
53 O606menne no Teme «IIpoucxoxaeHne yenoBeKa —
AHTPOTIOTEHE3)»
54 3apoxICHUE U PA3BUTHE IKOJIOTHH
Mertons! skonorun. JlaboparopHas pabota
55 «3y4yeHne METOJI0B HKOJIOTUYECKUX 0.5
HUCCIICIOBAHMI»
56 3HaueHUe KOJOTUIECKUX 3HAHUU JJIs YelIOBeKa
57 O06o0menue mo Teme «IKOJIOTHS — HayKa O

B3aUMOOTHOLICHUAX OPraHU3MOB»
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58 Dxosiorudeckue hakTopsbl 1
AbGuotnueckue GpakTopbl. CBET KaK IKOJIOTHUECKUN

59 daktop. JTaboparopHas pabota «BrisiBiIeHUE 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIMSHHUIO CBETa
AbGuotnueckue dakropsl. Temmneparypa Kak

60 sKkosiornueckuii pakrop. Jlaboparopuas padora 1 05
«BbIsBIIEHNE IPUCITOCOOIEHUN OPraHU3MOB K '
BIIUSTHUIO TEMIIEPaTyph»
AbuoTtnueckue paxkropsl. BiaxxHOCTh Kak

61 sKkosiorunueckuii pakrop. JlaboparopHas padora 1 05
«AHaTOMHYECKHE OCOOEHHOCTH PACTEHUHN U3 Pa3HBIX '
MECT OOUTAHUS»

62 Cpenbl 0OMTaHHUS OPraHU3MOB 1

63 bronoruueckne puTMbl 1

64 KuznenHble popMBbI OPraHU3MOB 1

65 buotnyeckue pakTopsl 1

66 3HaueHre OMOTUUECKUX B3aUMOIEUCTBUI IS 1
CYIIIECTBOBAHHS OPTaHU3MOB B CpeJie OOUTaHUS

67 O6061enne no Teme «OpraHu3Msl U cpesia 1
oOuTaHus»

68 DKOJIOTHYECKHE XaPaKTEPUCTUKH TTOTYIISIIIH 1

69 OCHOBHBIE TIOKA3aTeH MOMYJISIHH: YICICHHOCTD, 1
IUTIOTHOCTb, BO3PACTHAS U TOJIOBAs CTPYKTypa

70 OCHOBHBIE TIOKA3aTeH MOMYJSIUH: POKIAEMOCTb, 1
IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUT PN

71 DKOJIOTHYECKasi CTPYKTYpa MOMYJISAIIUN

72 JlnHaMuKa NOMYISIUU U €€ peryJisanus 1
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Kpussie pocra uncnenHocty nomynsuuu. Kpuseie

73
BBDKUBAHHUS
74 Okonoruyeckas Huia Buja. Jlabopatopnas padora 05
«[Ipucrnocobnenust cemMsiH pacTeHUI K pacceIeHUIo» '
75 Bun xak cucrema nonyssiuin
76 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUIl )KUBOTHBIX
77 O6006menne o TemMe «KOJOTHsI BUJIOB U
MO YJIALIAN»
78 Co00111ecTBO OPraHu3MOB — OHOIICHO3
79 DKocucrema Kak OTKpbITasi cucteMa
80 KpyroBopoT BemiecTB U MOTOK SHEPTHH B
IKOCUCTEME
81 OCHOBHBIE TIOKA3aTeIH HIKOCUCTEMBI
82 DKOJIOTUYECKHE TUPAMHUJIBI
83 H3meHeHus coo0I1ecTB — CYKIIECCHH
84 [TpupoaHBIe 5KOCHCTEMBI. DKOCHCTEMBI 03€P U PEK.
DKocHCTEMBI MOPEN U OKEaHOB
85 [TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI TYHJID,
JIECOB, CTEIIEH, ITYCThIHb
86 AHTpPOIIOT€HHBIE YKOCUCTEMBI
87 Ypb6oskocucremsl. [IpakTrueckas pabora 05
«V3ydenune u onrcaHue ypoOIKOCUCTEMBI '
88 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX
B3aMMO/ICHCTBUI OPTaHU3MOB B HIKOCHCTEMAX
MexaHn3MBbl BO3EUCTBUS 3arpsiI3HEHUIN pa3HbIX
89 TUIIOB Ha CyOOpraHW3MEHHOM, OPTaHU3MEHHOM,

MOMyJIAIUOHHOM U 5KOCUCTCMHOM YPOBHAX
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90 buochepa — obmermmanerapHas 06omouka 3eMiau 1

91 Yuenne B. U. Bepranckoro o 6uocdepe 1

92 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOC(Ephl 1

93 KpyroBopoTsl BeniecTB 1 OMOT€OXMMUYECKUE ITUKITBI 1

94 3onansHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH 1

95 YcroitunBocTh OMochepsl 1

9 O606menne no Teme «buocdepa — rmodanpHas 1
IKOCHUCTEMAY»

97 DKOJIOTMYECKHE KPU3UCHI M UX TPHUYUHBI

98 BosneiicTBue denoBeka Ha 6uochepy

99 AHTpOl'IOl:eHHoe BO3JICUCTBUE HA PACTUTEIbHBIN U 1
YKUBOTHBIA MHP

100 OxpaHna npupo/sl 1

101 OCHOBHBIE IPUHIIUATIBEI YCTOWYHUBOTO PA3BUTHS 1
YeJIOBEYECTBA U TTPUPOJIBI

102 PannonansHOe MpUPOAOIIONBE30BaHNE U COXPAHEHUE 1
OMOJOTHYECKOT0 pa3HOO0Opasus 3emiu

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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