


VYpoBHM OpraHu3allud >KUBBIX CHCTEM: MOJEKYJSPHbIMA, KIETOYHBIM, TKAHEBbIN,
OpraHU3MEHHBIH, MONYJISIMUOHHO-BUI0BO, YKOCUCTEMHBIN (OMOTrCOIICHOTHYCCKHIA ),
Oouocdepusbiid. IIporeccsl, MPOUCXOASIINE B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKH YKHUBOTO.
XKuznp kak opma cymecTBoBaHus Marepuu. Hayku, usydaronue KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSX OpPraHU3aLNH.

W3ydeHne >XKMBBIX cUCTeM. Merojabl Ouoiorndeckoil Hayku. HabmioneHue, m3MepeHue,
AOKCIEPUMEHT, CHUCTEMaTh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepeMeHHON. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumnore3. Hynesas
runote3a. [loHsTHe BHIOOPKH U €€ A0CTOBEepHOCTh. Pa3dpoc B Onosorndeckux gaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ysbTaToB. [IpUunHbBI UCKaKEHUS PE3YJIbTAaTOB IKCIIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpauMu

Tabmuubl u cxembl: «OCHOBHbIE IPHU3HAKU JKU3HW», «buosornyeckue CUCTEMBD,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3allUy 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 @ukcuposamnnvlx Kiemox. IAEKTPOHHAS MHUKPOCKOIIHS.
Kongokanvnaa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JleMoHCTpanuu

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

Tabmunpl U cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBIA MHKpockom», «Mcropus
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 YIbTPAMHKPOJIEMEHTHI. Boaa u e€ ponb
KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUHM KIETKH, TEIIOPEryJsLuu.
MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX OHoJIornyeckas pojb. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BelecTBa KIETKU. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekynbl. IlepBuuHas cTpykTypa Oeska, MenTuaHas
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHatypamus. CBoiicTBa OenKOB.
Knaccugukarus 6enkos. buonornueckue GpyHkuu 6enkos. [lpuonut.

VYrneBoasl. MoHOCaxapuabl, AUCAXaPHIbl, OJUTOcaXapy bl U onucaxapuipl. OOImui mian
CTpOEHHS U PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonorndeckue GpyHKINUN yrIeBOJIOB.



Jlumuaer.  TmapodunbHO-THApOGOOHBIE  cBoMcTBa.  Kmaccumdukamuss — TUOHIOB.
Tpurnunepuasl, GochoaunuIbl, BOCKU, cTepousl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OHMOJIOTMYECKMX MeMOpaH — TEeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK u PHK. Ctpoenue HykjIeMHOBBIX KUCIOT. HykieoTubl.
[Mpunmun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Ctpoenue monekyinbl AT®. Makposprudeckue cBa3u B moiiekyine AT®. buonornyeckue
¢byakuun  AT®. BoccraHOBICHHBIE TMEPEHOCUYMKH, HX (YHKIUMH B KJIeTKe. [[pyeue
HyKIeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoower  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojiorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYypbl OuOMOJeKyl. Modenuposanue cmpykmypovl U @QYHKYui
OUOMONIeKY U UX KOMNIeKcos. KomnvlomepHulil Ou3atii u opeanuyecKutl Cunme3 OUOMONEKYI U UX
HENnpUpoOHbIX AHANO208.

JdeMoHcTpannmn

[Toptpetst: JI. [Tonunr, Jxx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

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

Tabmuer u cxembl: «llepuoguyeckas TabmuIa XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
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: XuMU4ecKas ocya u 00opyIoBaHHe.

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 Ipokapuornyeckas. CTpyKTypHO-(QYHKIMOHAJIbHBIE
00pa3oBaHus KJIETKH.

Crpoenue mpokapuoTHueckod KieTku. KietouHas cTeHka OakTepuit UM apxei.
Oco0eHHOCTH CTPOEHUs TeTepoTpoHOI U aBTOTPOHON MPOKAPUOTUUYECKUX KJIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3aX.

Crtpoenre n QpyHKUMOHHpPOBAHHE dyKapuoTHYeckor kieTku. [lmazmarudeckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudeckol MemOpaHbl. TpaHcmopT BelecTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbIN (Iuddysusa, oOneruéHHas nud¢ys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomxymponunaemocts mMemOpansl. PaGota
HaTPUH-KaTUEBOTO HAcOCa. DHIOIMTO3: MTUHOIMUTO3, ParoruTos3. Dx301uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIIMU KJIETOUHOM CTEHKH pacTeHHi, TpuOoB.

[Mutonnazma. I{uto3one. Llutockener. JBukeHue unuromaasMbl. OpraHOWIBl KIIETKH.
OpnHoMeMOpaHHbIe OpraHOUbl KIETKH: 3HAoIazmaTudeckas cetb (JI1C), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3anuMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TpaHyIspHOTO peTuKynyma. Mexanusm Hanpasnenus 6enkoe ¢ OIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuii — (arpaHyJsipHbI)
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 KieTok. Kiierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWBl KJIETKM: MHUTOXOHIPUH, IIAcTUlbl. [Ilpoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKUMM MHUTOXOHIpUH U muactuj. [lepBUuHBle, BTOPUYHBIE U CIIOKHBIE IJIACTUABI
(OTOCHHTE3UPYIOIIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOIJIACTHI ~ BBICIIMX
pacTeHuil.

HememOpannble opranouas! kietku CtpoeHue M (GyHKIHMH HEMEMOPaHHBIX OpraHOMI0B
KiaeTku. Pubocombl.  IIpomeoscymounvie  ¢hunamenmoi. MuUKpodMIaMEHTbl. AKmunogbie
Mukpoghunamenmsi. MBIIIEUHbIE KIETKU. AKMUHOBblE KOMHOHEHMbl HEeMbIULEUHbIX KAEmOK.
Muxkpotpybouku. Kietounsiii nentp. CrTpoeHHe H JABIKEHHE JKTYTHKOB M PECHUYEK.
MuxkpoTtpy6ouku nutomnasmel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE U (DYHKIHH.
SAnepHblil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacloNoXKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. belku XpomMaTHMHa — TMCTOHBL. JJunamuxa s0epHol
06010uKU 8 Mumo3se. HoepHulii mpancnopm.

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

JdeMoHcTpannmn

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

Tabmuublr u cxembl: «CTpoeHHE SYKApHUOTHYECKOH KIETKH», «CTpoeHHe >KHBOTHOMN
KIeTKn», «CTpOeHHE paCTUTENbHON KiIeTKn», «CTpoeHne MUTOXOHIpUW», «Sapo», «CTtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

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

JlabopaTopnasi pabora «l3ydueHue cTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

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

IIpakTuyeckas padora «3yueHue NBUKEHUS TUTOIMJIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BelecTB U NPeBpalliecHHe JHEPTHH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWISALUS — JIB€ CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPO(HBIN U reTepoTPOPHBINA. YUyacTHe KUCI0po/ia B OOMEHHBIX ITpoleccax. JHEPreTHIecKoe
oOecnieueHue kieTku: npespauieHue AT® B oOMeHHBIX mponeccax. GepMeHTATUBHBINA XapaKTep
peakuuii kieToyHoro Metadonusma. @epMeHThI, UX CTPOEHUE, CBOMCTBA U MEXaHU3M JEUCTBUSL.
Kodepmentsl. OTinnuns pepMEHTOB OT HEOPraHMYECKUX KaTanu3aTropoB. benku-akTuBaTopsl U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpPMEHTAaTHUBHBIX pEaKIHMi OT pa3IHMuHbIX
(bakTopoB.

IlepBUUHBII CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oKcuzeHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHmbl
peaxkyuonroz2o yenmpa. Ponb xyopomiactoB B mporecce (otocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusinue pa3nuuHbIX (akTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HauUeHHe (HOTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETUKOB:  HUTPHU(PHLIUPYIOIINE
OaxTepuu, Kene300akTepuu, cepoOakTepuu, BOJOPOIHbIE OaKkTepun. 3HAUEHUE XEMOCHHTE3A.



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

AspobHBIE OpraHu3Mbl. JTambl 3Hepreruyeckoro obmena. I[loaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOPOAHOE pACUICINIEHUE TIIOKO3HI.

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

JleMoOHCTpaLuu

IToptpetsr: k. [Tpuctiu, K. A. Tumupsizes, 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.

JlabopaTopnasi pa6ora «/I3yueHue kaTaauTUUECKON aKTUBHOCTH ()EPMEHTOB (Ha pUMepe
aMUJIa3bl WIK KaTanaas3bl)y».

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

Jla6opaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a M 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. Peammsanms HacnmencTBeHHONW WHopManuu. ['eHeTHyecKwii KOJi, €ro CBOICTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuueckoii
kn1emxke. Hexooupyrowue PHK.

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

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9YKapHOT. Perymnsius ak THBHOCTH IT'€HOB y TpokapHoT. I unoresa onepona (®. Kako0, XK. Mano).
MonexynapHvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomvi 2enos. Perynsius 0OMEHHbIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupycsl — HekneTouHble (pOpMbI JKU3HU M 0OMUraTHble napa3uthl. CTpoeHHe MPOCThIX U
CJIO)KHBIX BHPYCOB, PETpPOBUPYCOB, Oakrepuodaro. Kuszmnenmwiti yukn [HK-codeparcawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHsle 3a00s1eBaHus YyenoBeka, UBOTHBIX, pactenuil. CITINU]/], COVID-19, conmansusie
U METUIIMHCKHUE TIPOOIEMBI.

Buoungpopmamura: unmeepayust u anaiusz oorvuux 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 perymauus. Murepdpaza um mutos. OcoOeHHOCTH
MPOIEeCCOoB, mpoTekaronux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYECKU
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIBI
uHTephasbl.

Marpuunbii  cunre3 JHK — pemmmkanus. Ilpunnunser  peruukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aAHTUIAPAUIENbHOCTh. MexaHu3M
pernkanuu JJTHK. Xpomocomsl. Ctpoenne xpomocoMm. TenoMepsl 1 TesioMmepasa. XpOMOCOMHBIM
HA0Op KJIETKU — KApUOTHUIL. JMIUIOMAHBIA M TarIoOMIHBI HAOOPBHl XPOMOCOM. ["'OMOJIOTrHYHbIE
XpoMocoMbl. [1010BbIE XPOMOCOMBL.

Jenenue kietku — muro3. CTaguum MHUTO3a U MPOUCXOJSALIME B HUX Ipouecchl. Tumbl
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHHE MUTO3A.

Perymsimuss mMuToTHueckoro uukia kieTkd. I[Iporpammupyemas kierouHas ruOenb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuvecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmunel 1 cxembl: «JKWU3HEHHBIM MUK KICTKH», «Muto3», «CTpOCHHE XPOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoOIpenaparbl: «MHTO3 B KIETKax KOpeuika
JTyKay.

Jlaboparopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTopnas padora «HaGmoneHne MuTO3a B KIIETKaX KOHUMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOIMpENapaTax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeH, OHOKJIETOUHbIE IPUOBI, OJTHOKIIETOYHbIE BOJOPOCIH, Ipyrue nNpoTUcThl. KomoHnuansHble
OpraHU3MBlI.

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

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHEW: o0OpazoBaTeNbHAs, MOKPOBHAs,
MPOBOASIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHMsI, (PYHKUIHUHA U pacHoOIOKEHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu KUBOTHBIX U Y€JIOBEKA. TUIIBI )KUBOTHBIX TKAHEN: MUTENNATbHAs, COeAUHUTENbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOeHMS, (PYHKUUN M PacHoOJIOKEHHs TKaHEll B opraHax
’KMUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl 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. [IBWKeHHE OJHOKJIETOYHBIX OpraHu3MOB: aMEOOHIHOE,
KTYTUKOBO€, pEeCHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUN: TPONMU3MbI M HACTHUH.
JIBuKeHIE MHOTOKJICTOYHBIX J)KUBOTHBIX M U€JIOBEKa: MbllieuHast cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

IIuranue opranu3mos. Ilormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapECHHUE.
[luranne MO3BOHOYHBIX MKUBOTHBIX. OTAENbI MUILEBAPUTEIBLHOTO TpakTa. llurieBapuTesbHbIC
»kenesbl. [InieBapurenpHas cucremMa 4yeaoBekKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue >xuBoTHBIX. uddy3us ra3oB yepe3
noBepXHOCTh KieTku. KoxkHoe npixanue. JlpIxarenpHas MOBEpXHOCTH. JKaOepHoe W J€roynoe
IpIxanue. JlpIxaHue IM03BOHOYHBIX >KMBOTHBIX M YeEJIOBEKAa. JBOJIOIIMOHHOE YCJIOKHEHHE
CTPOCHHUs JIETKMX I103BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHas cucTeMa 4YelnoBeka. MexaHus3m
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTaOIUX. Perynsanus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BelECTB y OPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBI pacTeHuM. TpaHcnopr
BELIECTB y )KUBOTHBIX. KpoBeHOCHas cucreMa u e€ opranbl. KpoBeHOCHas cuctemMa o3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KPOBEHOCHBbIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus.
OBOJIIOIIMOHHBIE YCIIO)KHEHUS! CTPOEHUSI KPOBEHOCHOM CHUCTEMBl MO3BOHOYHBIX >KMBOTHBIX.
Pabota cepaua u e€ perymsiusi.

Beinenenne y opranu3moB. Beigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. GuibTpaius, ceKpeus 1 00paTHOE BCaChIBAHUE
KaK MeXaHu3Mbl paboThl OpraHoB BblaedeHHs. CBS3b MOJOCTH Tela C KPOBEHOCHOH U
BBIJICIUTENILHON CUCTEMaMU. BplfienieHre y T03BOHOYHBIX J>KMBOTHBIX M uejoBeka. [loukwm.
Crpoenne u pyHKkunonupoBanue HeppoHa. OO6pazoBaHrE MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alliTa y OJIHOKJIETOYHBIX OpraHiu3MoB. Copbl OaKTepuil ¥ UCTHI
MPOCTEUIINX. 3auUTa y MHOrOKJIeTOuHbIX pacteHuid. Kytukyma. CpeacTtBa macCMBHOW U
XUMHYECKOM 3a1IuThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X TIPOM3BOAHBIC. 3alllTa OpraHu3Ma
or Oonesneil. MMmyHHas cucrema uenoBeka. KIleTOUHBII W TyMOpalbHBII WMMYHUTET.
Bpoxnénublii u  npHOOpeTéHHBIM  crnenupUUecKuii  MMMYHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnutera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpokIEHHOTO UIMMYHHUTETA B PA3BUTHU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxkuMoCTh M perynauuss y OpraHu3MoB. Pa3apakuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisinius y pacteHuil. PocToBble BelecTBa U HMX
3HauEHUeE.

HepBhasi cuctema u peduiekTopHasi peryisuus y XKUBOTHbIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKUBOTHBIX. OTIENbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PEIICKCHI.

['yMopasibHast perynsmusi W SHIAOKPHHHAS CHUCTEMa JKUBOTHBIX W 4YeloBeka. JKeresbl
SHJIOKPUHHOM CHCTEMBI M HX TOPMOHBI. JleldcTBHE TOpPMOHOB. B3aMMOCBS3p HEPBHOU U
SHIOKPUHHOU cucTeM. [ mmoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HacekoMbix», «TKaHu pacTeHHil»,
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«KopueBeie cuctembl», «Ctpoenue ctebnsa», «CTpoeHHE IHMCTOBOM IIACTUHKMY, «TkaHu
KUBOTHBIX», «Ckener dvenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cuctemay,
«/IpixarenpHas  cucrema», «HepBHas cucrema», «Koxa», «Mpiueynas cucremay,
«BbraenurensHas cuctemay, «OHIOKpUHHAs cuctema», «CTpoeHue MbIb», «MIMMyHHUTETY,
«KumeunomnosnoctHeie», «CxemMa NUTaHUS pacTeHuil», «KpoBEeHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujips», «CTpoeHue miuaHapumn», «BHyTpeHHee CTpOEHHE J0XKAEBOIO
yepBsi», «HepBHast cucrema pwid», «HepBHast cucrema nsarymkw», «HepBHas cucrema
npecmbikaonmxcs», «HepBHas cucrema nrTuny, «HepBHas cuctemMa MIIEKONMTAIOLIMX,
«HepsHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpOIIpENapaThl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJUIEKIIUN OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
00opyoBaHueE JUIsl JEMOHCTPALMKM TOUBEHHOT'0 U BO3AYIIHOIO IUTAHUS 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 pacTCHHI.

Jlaboparopnas padora «/3yueHre TKaHeH JKUBOTHBIX.

JlaGopaTopHas paGora «/I3yyeHre opraHoB LIBETKOBOT'O PACTECHUS.

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHNU3MOB

®DopMBbI pa3MHOKEHUSI OPTaHU3MOB: Oecriofioe (BKII0Uasi BETETATUBHOE) M T0JI0BOE. BubI
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxenue. IlonoBele kieTku, uiaM ramersl. Meio3. Craauu Meiiosa.
[ToBenenue xpomocom B meiosze. Kpoccunrosep. buonorndeckuil cMbicii Meiio3a U MOJIOBOIO
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.

Omio10TBOpEeHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIOJOTBOPEHUS:
Hapy)KHO€, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranusMoB. Mopghozcenes — o0na uz enasnvix npooaem smbpuonoeuu. Konyenyus mopghocenos u
mooenu mopgozeneza. Ctanuu >MOpHUOTreHe3a )KUBOTHBIX (Ha MmpuMepe JArymku). Jpobnenue.
Tunsl npobnenus. /[Jemepmunuposannoe u nHeoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTU pOOJIEHUsT MIIEKONUTAIOMINUX. 3apOJIbIIIEBbIE JMCTKH (TaCTPYJISLINS).
3akiagka OpraHoB M TKaHEW U3 3apOABILIEBBIX JMCTKOB. B3anMHOEe BiIMSHHE 4YacTed
pa3BUBAIOIIETOCS 3apo/ibliia (SMOpHOHANIbHAS MHIAYKLUS). 3aKiIa/lKa MJlaHa CTPOEHUS )KUBOTHOTO
KaK pe3ysIbTaT HepapXUUeCKUX B3aUMOJEHCTBHUI reHoB. BiausHue Ha sMOpHOHATIEHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYXKAIOIIeH cpebl.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ meramopdo3oM Yy O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro U HEMPSMOTO Pa3BUTHUSA, UX PACHpPOCTpaHEHUE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. MDaKTOpbl pEryjsiiUM pocTa KHUBOTHBIX U uenoBeka. Cranuu
NOCTAMOPUOHAIBHOTO PAa3BUTUSL y KUBOTHBIX M 4enoBeka. [lepnonbl OHTOreHesza 4deoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.



Pa3zmuoxenue u pazsurue pacreruil. ['lameroput u ciopodur. Meiio3 B )KU3HEHHOM ITUKIIS
pactenuii. O6pa3zoBaHue CIop B mporiecce Meio3a. ['amerorenes y pacrenuii. Omio10TBOpeHHE U
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BOWHOE OILUIOJOTBOPEHHUE Yy LBETKOBBIX PACTECHHIA.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJSIIUM OHTOIEHE3a Y PACTEHUM U )KUBOTHBIX.

JleMoOHCTpaLuu

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

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECTIONOro pPa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHa/b», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3y», «CTpoeHHE SULEKICTKA U CIIEPMATO30UIaN,
«OcHOBHBIE CTaANN OHTOreHe3ay, «[IpsiMoe u Henpsimoe pa3BuTHey, «Pa3BUTHE MAICKOTO KyKay,
«Pa3zButne capaHun», «Pa3BuTue mArymku», «JlBoilHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pacteHui», «CTpoeHrue ceMsiH OJHOJOJIbHBIX U ABYIOJBHBIX pacTEHUN», «KH3HEHHBIN LMK
MOPCKOW KanycTbl», «JKU3HEHHBIN LUK MXay, < KU3HEHHBIN LUK MANOPOTHUKAY, «KW3HEHHBIN
LIUKJI COCHBI».

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

Jladoparopnasi pabGora «/3yueHue CTPOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTuyeckass padora «BbIsiBIIEHHE NMPU3HAKOB CXOJCTBA 3apOJAbILIEH MO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnasi padora «CtpoeHne opraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. 'eHeTnka — HAyKa 0 HACJIeICTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

HcTopust cTaHOBJIEHUS U Pa3BUTHUS TeHETHKH Kak Hayku. PaboTsl I'. Mengens, ['. e @pusa,
T. Moprana. Ponb oTedecTBeHHBIX yu€HBIX B pa3BuTuu renetuku. Pabotsr H. K. Komnsiosa, H. U.
Basunosa, A. H. bBenosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHbBIE
T€Hbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, TOMO3UIOTAa,
reTEepPO3UroTa, YUCTasl JIMHHS, THOPUIBI, TeHOTHUI, (QeHotun. OCHOBHBIE METOAbl TEHETUKH:
rUOPUA0IOTHYECKHM, IUTOTOTUYECKHUI, 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-Pecorckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEIITUBAHUS.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemubanue. [lepBoiif 3akoH MeHaens — 3aKoH eTMHO00pa3us THOPUIOB
nepBoro nokoJienus. [IpaBuino noMmuHupoBanus. Bropoi 3akoH MeHienss — 3aK0H pacllerIeHus
npu3HakoB. lluTojormveckre OCHOBBI MOHOTHOPUIHOTO CKpEUIMBaHUS. [ HMIOTE€3a YHCTOTHI
ramer.

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

Jurubpunnoe ckpemuBanue. Tpetudt 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HACJIeIOBaHMsI MPU3HAKOB. [[UTOIOrNYeCcKe OCHOBBI TUTHOPUIHOTO CKPEIIIMBAHHUS.



CueruieHHOe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAPYLIEHUE CLETUIEHUS MEXAY FT€HaMU. XPOMOCOMHAasl TEOpUs HACJIEACTBEHHOCTH.

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

I'enorun kak wnenoctHas cucrema. llnelorponuss — MHOKECTBEHHOE [EHCTBHE TI€HA.
MHOKECTBEHHBI ajuieiu3M. B3auMoJelcTBUE HEaUIEIbHBIX T'€HOB. KOMIJIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eneTnueckuii KOHTPOJIb pa3BUTHUS PACTEHUM, S>KUBOTHBIX M YEJIOBEKAa, a TaKKe
(U3HOIOTHYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (DYHKIUH. [ eHeTHUECKEe MEXaHU3MBI
CUMOMOTCHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TMAPa3UT» U «XO35UH — MUKPOOHOMY.
['eHeTnveckue acreKThl KOHTPOJS M M3MEHEHUSI HACIEACTBEHHONW MH(POPMAIMK B IMOKOJEHUSIX
KJICTOK U OPTaHU3MOB.

JleMoOHCTpaL Ul

IToptpetsr: I'. Mennens, T. Mopras.

Tabmunpl u cxemsl: «[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuii 3akoH MeHuemns»,
«Ananuzupymllee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEOBaHUE
MPHU3HAKOB y Apo30h by, «[ eHeTnka nonay, «Kapuorun yenoekay, «Kapuotun apo30Quiis»,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJJIENN3M», «B3anmMoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi TMOPUAOB MEPBOrO
MOKOJICHUSI W pacUICIJICHUs] MPU3HAKOB, MOJIEIb JJIsI JEMOHCTpPAIMM 3aKOHA HE3aBHUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JIJIsl JEMOHCTPALUK CUEIICHHOTO HACJIeI0BaHUs MTPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «Jpo3zoduinay.

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 cpenbl npu ¢GopmupoBaHuu ¢eHoTumna. M3MEeHUYHBOCTh
npu3HakoB. KadyecTBeHHbIE W KOJMYECTBEHHBbIE TpPU3HAKH. BHABI  H3MEHYMBOCTU:
HEHACJICICTBCHHAS 1 HACJCICTBECHHAS.

MonudukanronHass U3MEHUYUBOCTh. Pollb cpeapl B (opMUpPOBaHMHM MOIUGMUKAIMOHHON
u3MeHunBocTH. Hopma peakuuu mpusHaka. BapuannoHHBIA psii ¥ BapuanmoHHas kpuas (B.
Horanucen). CpolicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH.

I'eHoTunuueckas HW3MEHUYMBOCTE. CBOMCTBA TGHOTHIIMYECKON M3MEHYUBOCTU. BuIbI
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHatuBHass W3MEHYUBOCTh. Meiio3 U MOJI0BOM MpoIriecc — OCHOBAa KOMOWHATHBHOU
W3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTU B CO3JIJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B IpeJiesiax OJHOTO BHJIA.

MyranroHHass W3MEHYMBOCTb. BuIbl MyTalMil: TE€HHbBIE, XPOMOCOMHBIE, T'E€HOMHBIE.
CrnoHTaHHbBIE W WHAYUUMPOBAaHHBIE MYTallMM. SIOepHbIE M IIUTOILUIA3MAaTHYECKHUE MYTalUU.
Comarnueckne W MOJOBble MyTanWH. [IpHYMHBI BO3HMKHOBEHMS MyTanuil. MyrareHsl U HX
BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllHOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKUX
psinoB B HaciencTBeHHOW u3meHunBoctH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U
HacCJIeICTBEHHOCTb.
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Onueenemuxa U 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpaLuu

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

Tabmuupel U cxembl: «Buasl u3MeHUHMBOCTH», «MoauduKanMoHHAs W3MEHUYUBOCTbHY,
«KoMmOnHaTUBHAS H3MEHYUBOCTEY, «Meio3y», «OmnogoTBopenuey, «I eHeTnueckue 3a00aeBaHus
yesnoBekay, «Buasl myrauin.

O6opynoBaHue: XuBble U repOapHble 3K3eMIUISIPbl KOMHATHBIX PacTEHUI, PUCYHKU
(dotorpadun) >KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

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 YeJI0BeKa

Kapuorun uenoBeka. MexayHapoaHas IporpaMma HCCIEAOBAaHUS TE€HOMA YEJIOBEKA.
MeToibl U3YYCHUS TCHETUKH YEJIOBEKA: MeHEAIOTHUECKUM, OJM3HEIIOBBIN, IUTOTCHETHICCKHIA,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIIA: IOJIHOT€HOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ nomoibto [1IP-
ananmu3a. HacneactBennbie 3a0o0eBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JI€3HH YEIOBEKa.
bone3nn ¢ HacineACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHWE MEIMIIMHCKONW T'e€HETHUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUIl dYenoBeka. MeauKo-TeHEeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIICTOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (DPH3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKa K MaTOJIOTUSIM.

JleMoOHCTpaL Ul

Tabmuupl u cxemsl: «Kapuotun denmoBeka», «MeTonbl M3yd4eHUs] TEHETHKUA YETIOBEKAY,
«["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 mpoucxoxaeHuss ¥ MHOrooOpa3us KyJabTypHBIX pacTeHui. Ponb cenexuuu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpOJIa, ITaMM. 3aKOH TOMOJIOTUYECKHUX
panoB B HacienctBeHHoW uaMmeHunBocth H. M. BaBuiioBa, ero 3HaueHue i CENEKIIMOHHOMN
paboTHL.

Mertonbl cenekimoHHOM paboThl. MickyccTBEHHBIN 0TOOP: MAacCOBBIA M MHIUBUAYAJIbHBIN.
Otanbl KOMOWHAIMOHHON cenekiuu. VcnbiTanue Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA M OTOOP MO TEHOTHUITY C TIOMOIIBIO aHATN3a
JHK.

HckycCTBEeHHBIH MyTareHe3 Kak METOJ] CEJIeKIMOHHOW paboTel. PamuanuoHHBIN U
XUMHUYECKH MyTareHe3 KaK WMCTOYHMK MYyTalMid y KYJIbTYpHBIX (OpPM OpraHu3MOB.
Hcnonp3oBaHne TeHOMHOTO PEAAaKTUPOBAHUS U METOI0B pekoMOnHaHTHRIX JIHK mist monmydenus
HCXOJHOTO MaTepHalia Jijisi CENEKIUH.

[Tonyuenne monumuIonnoB. BHyTpuBHAoOBas rTuUOpHIn3anus. bBIM3KOPOICTBEHHOE
CKpeIluBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpeluBaHue, Wik ayTOpuaAuHT. [ eTepo3uc u
ero mpuyuHbBL. Mcmonp3oBaHue reTepo3nca B ceneknuu. OtmanéHHas TruOpuaH3aIus.
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[Ipeononenue Oecruiogusi MEXBHAOBBIX THOpUAOB. JlOCTHMXKEHHSI CENeKIUH pacTeHUd u
KUBOTHBIX. «3€1€Has peoIoOYUsLY.

CoxpaHeHue U HU3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHUH M MX JHUKHX
poauyeil s Co37aHusl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu ceilbCKOX03AUCMEEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWEeCMBYIOWUX U CO30aHUs HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUL, NepedosbixX udel U
nepcneKmuBHbIX MexHoI02Ul.

JeMoHCTpauMu

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

Tabmune! 1 cxembl: «L{eHTpbI MPOUCXOKICHHUS U MHOT000pa3us KyJbTYPHBIX pacTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUMBOCTH», «METonbl celeKuun»,
«Otnanéunas rudpuanzanus», «MyTareHes3y.

Jladoparopnasi pa6ora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METO/bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEeHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X03SICTBO, B J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUoTeXHOJIOTHA ¥ CHHTETHYeCKasi OHO0JIOTUs

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYIBTYPHI,
MUKpPOOPTaHU3MbI, HX XapakTepucTuka. TpaauimoHHas OuUOTeXHONOrus: xjebOoreueHue,
MOJy4YeHUE KUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonoruueckuii cuate3. OObeKTh
MUKpOOHOJIOrHYECKUX TexHoorui. [Ipon3BoacTBo OenKa, aMUHOKHUCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  II€JICHANpPaBIE€HHOTO  HW3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIBbIO MTOJIyYE€HUsI OPraHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpEYaroluecs B Npupo/ie ONOCUHTETUYECKHE TYTH.

Kierounas nHxxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PacTEHUN M KMBOTHBIX.
Kpuobanku. Comartnueckas ruOpuan3anus M coMaTH4ecKuil smOpuorenes. lcmonbp3oBaHue
rarjiouJIOB B CENIEKUMU pacTeHuil. [lonyuenue moHnoknoHanvuwvix anmumen. Hcnonvsoeanue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMS SAHIEKIETOK U KIIOHUPOBAHKE )KUBOTHBIX. METO/ TpaHCIJIaHTauu AP KIETOK.
Texunonoeuu  0300poénenus,  KyIbMUBUPOBAHUA U  MUKDOKIOHAILHO2O — PASMHOMNCEHUS.
CeNbCKOXO3AUCMBEHHBIX KVIbIYD.

XpOoMOCOMHasl M T€HHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYMPOBaHHE
pexkomOuHanTHbIX JIHK. Cozoanue mpawnceennvix opeanuzmos. JIOCTHXKEHUS M TEPCIIEKTHUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE Npo0JieMbl TeHHOU
WHXECHEPUH.

Menunuackue 6norexnonorun. [loctrenomuas uudposas meaununa. [1IP-quarnocTuxa.
MeTa0o10MHBIN aHANN3, TEHOLIEHTPUYECKUI aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3710poBbs. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/JaHHsI KOMITJIEKCHBIX
TKaHEell coyeTaHHeM TEXHOJIOTHH TPEXMEpPHOro OMONPHUHTUHIA M cKaddOoIaUHra A PelIeHUs
3a/1a4 MePCOHATU3UPOBAHHON METUIIUHBI.
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Co3naHne BEKTOPHBIX BAaKIUH C LEIbI0 OOECledeHNss KOMOMHUPOBAHHOM 3aIllUTHl OT
B030ynuteneit OPBU, ycraHoBiieHHE MOJIEKYISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OIMAcHbIE 32a00JI€BaHHS YeTIOBEKA U )KUBOTHBIX.

JdemMoHcTpauMu

Tabmuubl u  cxembl: «/cnonb3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIUICHHOM
IIPOU3BOACTBEY, «KileTouHas uHKeHepUs», «I eHHass HHKEHEPUSI».

JlaGopaTopHnas pa6ora «/I3yuyeHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTnyeckas padora «lloaydyeHne MOIOYHOKHUCIBIX IPOLYKTOBY.

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

11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHHA B OMOJI0THH

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

JBwxymme cuiabl 3BoMonMM  BuAoB 1o Y. JlapBuHy (BbICOKas HHTEHCHUBHOCThb
pPasMHOXKEHUsI OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHUYUMBOCTh, OOppOa 3a CylIeCTBOBaHHE,
€CTECTBCHHBIH M HCKYCCTBEHHBIN 0TOOD).

Od¢opmanenne cunrerndeckoil Teopun 3Bosounu (CTI). HelitpasibHas Teopus 3BOJIIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOJIOrUs. 3Hau€HHE HBOJIOLMOHHON TeOpuH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA.

JleMoOHCTpaL U

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

Tabmuupl u cxemsl: «Cucrema xuBoi npupoasl (o K. Jlunner)», «JlectHuna >xuBbIX
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 HBONIONUNY», «OCHOBHBIE TOJIOKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLINI.

Tema 2. Mukpo3dBoonus U e¢ pe3yabTaThl

[Tomymsiuust Kak d2JeMEHTapHas €AMHMLA SBOMIOLMH. COBpEMEHHBIE METOJbI OLEHKU
TEeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenne reHo(oH/1a NOMyIIsIlMM KaK
AIIEMEHTapHOE HBOJIIOIIMOHHOE SBJIEHHWE. 3aKOH reHeTnueckoro pasHoBecus Jx. Xapau, B.
Baiin6epra.

OneMeHTapHble (HAKTOpPHl (IBMDKYIIME CHJIBI) HBOJIOLNMH. MYyTalMOHHBIA IpoIecc.
Komb6unarusHast u3meHunBOCTh. [peii reHoB — cirydaiiHble HEHANpaBICHHbIE U3MEHEHUS YaCTOT
ajuteniedt B monmyssiusax. D¢ ekt ocHoBatens. Ighgexkm bymouiiounozo copaviuika. CrudiceHue
2eHemUYecKo2o pazHoobpasus. npudunsl u cieocmeus. Ilposesnenue sghgpexma Opeiigha 2enos 6
oonvuwux u maneix nonyiayusax. Murpauuu. M3onsamus nomynsuuil:  reorpaduueckas
(mpocTpaHCcTBeHHAas ), Orooruueckas (pernpoIyKTUBHAs).

EctectBeHHbIl 0TOOp — HampaBistomuii gaxtop 3BojoLUUd. DPOPMBI €CTECTBEHHOIO
orbopa: NBHWXKYIIMHA, CTaOWIM3UPYIOUIMHA, paspbiBatomuil (nu3pynTuBHbIN). [TomoBoit or6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMAIILHOTO ITOBECHMS )KUBOTHBIX.
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[Tprcnoco0aeHHOCT, OpraHM3MOB KakK pe3ylbTaT MHUKPO3BOJIOLUMU. BO3HHKHOBEHUE
npucnocoOIeHuit y opranu3mMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [IpuMeps! npucrnocodaeHuii y
OpraHu3MoB:  MOp(OJOTHUECKUE, (PHUIUOJIOTHYECKHE, OHOXMMHYECKHE, IIOBEICHYECKHUE.
OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIIOLMU.
Wzomsiiust — kimoueBoid  pakTop BumooOpaszoBanus. Ilytu u cmocoObl BUmI00Opa3oBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonau3anuus, rudpuauzanus). JIuTeIbHOCTb SBONIOIMOHHBIX POIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BoONIONMOHHON Ouonormu B  pa3pabOTKE HAYYHBIX METOJOB COXpaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB M HMX XO035€B. MeXaHH3MbI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpauMu

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

Tabmuubt u cxembl: «MyTallMOHHAS U3MEHYHUBOCTEY, «llOMyNsuoHHast CTPYKTypa BHIAY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «/IBHKyIIMe CHIJIBI  SBOJIOIUI,
«OKoyNorHYecKas HM30JALMS TMOMYJSIUI ceBaHCKON Qopenn», «l'eorpaduueckas H30IAUSL
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI JaypcKoi», «[lomynsannoHHbIe BOJHBI YHCICHHOCTH
XUIIHUKOB H JKepTB», «CXxema JeHCTBUS ECTECTBEHHOTO OTOOpa», «®DopMmbl OOpbOBI 3a
CYIIIECTBOBAHHE, «MHycTprabHbII MEJTaHU3M», «OKuBblie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemympexmaromas oOKpacka KUBOTHBIXY,
«Duznonoruueckue aganrtaun», «I[IprucrmocobIeHHOCT, OPraHU3MOB H €€ OTHOCHUTEIIBHOCTBY,
«Kpurepun Buga», «Bunpl-nBoiinukn», «Ctpykrypa Buaa B 1npupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI0OOpa3oBaHHE TPEX BUIOB  JAHABIIICHY,
«OKoyNornyecKoe BUI000pa3oBaHuEe BHUAOB cuUHHUL», «llomummounsr pacteHuit», «KamycTHo-
peaeUHBINA THOPUITY.

OOGopynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelia MTUIl U 3Bepeil C
npUMepaMu pa3jMYHbIX MPUCIOCOONIEHUH, Yydena MTHUIl U 3Bepel pa3HbIX BUIOB, Tepbapuu
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! n3y4eHHuss MaKpodBOJIOINH. [larleoHTOIOTHYECKE METOIBI U3YIEHUS IBOITIOIHH.
[Tepexonnblie GopMbl U PUIIOTEHETUYECKHE PSIJIbI OPTaHU3MOB.

buoreorpaguueckue Metoasl u3zydeHus osBomouud. CpaBHeHue ¢uopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3emian. BUabl-oHIEMUKH U PETUKTHI.

DOMOpHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHIECKHE METOIBI M3YyUCHHS DBOJFOIHH.
['eHeTHueCKe MEXaHU3MBI JBOJIIOLMU OHTOI€HE3a M TOSBJICHUS 3BOJIOIMOHHBIX HOBIIECTB.
["'oMonornyHbIie ¥ aHATOTHYHBIE OpTraHbl. PyIuMeHTapHbIe OpraHbl U aTaBU3MBbl. MOJEKYISPHO-
TeHeTHYECKHe, OHOXMMHUYECKHe ¥  MaTeMaTHYeCKHe METOJbl  M3YUSHHs]  OBOJIOIUH.
['omonoruunbie reHsl. COBPEMEHHBIE METOBI IIOCTPOCHUS (PHITOTEHETHIECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIIOISI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBWia) ABOMOUUU. [lpunyun  cmeHvl  QYHKYULL.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB SBOIOIUH.
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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», «Punnodursy, «CemeHHble manopoTHUKNY, «buoreorpaduueckue
30HBI 3emin», «llpeid xoHTHUHEHTOB», «PenukTel», «HauanbHble cTaguu SMOPHOHAIBHOTO
pa3BUTHS IO3BOHOYHBIX )KUBOTHBIX», «I 'OMOJIOTMYHBIE U aHAJIOTUYHbIE OPTraHbl», «Py1UMEHThI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbI 4YeJIOBEeKa M MIMMIIAaH3e», «[JaBHbIE HampaBICHUS
SBOTIOIIHNNY, «O0I1IHe 3aKOHOMEPHOCTH SBOJIIOIIHH.

O6opynoBaHue: KOJUICKIMH, TepOapuu, MYJSKU HCKOMAEMbIX OCTaTKOB OPraHu3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBbIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3eMiie

Hayunble rumoTe3pl MpPOMCXOXKIEHUS >XKU3HM Ha 3emse. AOuoreHe3 M NaHCHEPMUS.
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 (reonoruyeckas) 3BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIECTB W3 HEOPraHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. O0Gpa3zoBanue nosmmMmepoB u3 MoHoMepoB. KoariepsarHas runoresa
A. W. Omnapuna, runote3a nepBudyHoro OynpboHa JIk. XonneiiHa, reHeTnyeckas rumnoresa [
Mémnepa. Pubosumsr (T. Uek) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. Vckomaemble OpraHUYeCKHE OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcuTenbHass M aOCOJIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoOnOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

HavanbHble sTanbl opranuyeckoil apomtonuu. [losiBieHre U 3BOMIOLUS MEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. Bo3HukHOBeHME mepBbIX 3SKocucTeM. CoBpeMEHHblE MHMKPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3eme cooduiectB. CtpomaronuTsl. [IpokapuoTel u
JYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIIMOHHOE IMPOUCXOKACHUE BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX  TIpYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BHICIIUX pacTeHud. OCHOBHBIE apoMOp(o3bl pacTEHUH.
Boixon pactennii Ha cyury. [losiBiieHne ciopoBbIX pacTeHU 1 3aBoeBaHie UMU cyllid. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tambl 3BOJIONMU >KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
KUBOTHBIC. J)KU3Hb B BOJIe. DBOJIOIMS MTO3BOHOYHBIX. [Iponcxoxaenne aMmpuoOwii 1 penTuiIni.
[TpoucxoxaeHne miekonuTaromux W OTUI. [lpuHiun kimodeBoro apomopdosa. OcBoeHue
0€CcII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 110 3paM U NEpUoaM: apxel, MpOTepo30i, Maaeo30M, ME30301,
KaiiH0301. O0111as XapakTepUCTUKa KJIMMaTa ¥ reoJornyeckux npoieccon. [losiBneHue u paciseT
XapaKTepHBIX OpPraHU3MOB. YTiieoOpa3oBaHUE: €ro YyCJIOBHMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.
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MaccoBble BBIMHpaHUsl — HKOJOTMYECKHE KPHU3HCHI Mpounuioro. IIpuumHbl U cienctBus
MacCOBBIX BbIMUpaHU. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cuctemMa opranmdyeckoro mupa. [IpuHIUMNBI KjIaccu@UKaUd OpraHu3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPIraHU3MOB.

JleMoOHCTpaLuu

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

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. IlacTepa mo u3ydeHuro
camo3apoxkJeHust xu3Hm», «Cxema omnbita C. Muiepa, I'. FOpu», «OTansl HeopraHMuecKon
’BoOIIOLIMNY, «['eoXxpoHosoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYECKOW 3BOJIIOLMMY,
«Cxema 00pa30BaHUs IYKApUOT MMyTEM cuMOHorenesay, «Crucrema )uBoil mpupoibl», «CTpoeHue
BUpYyca», «Apomopdo3bl pacteHuit», «Punnopute», «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokneTounsle  Bogopocian», «Mxu», «llanopoTHukn», «l'0JOCEMEHHBIE PACTEHHSY,
«Opranbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHS >KABOTHOTO MHpPay, «ApoMOpdo3sl
JKUBOTHBIX», «[Ipocreitmmey, «KumeunononoctHeiey, «llmockue yepBu», «HineHHCTOHOTHEY,
«Pv10BI», «3emHOBOIHBIEY, «IIpecmbikaromuecsy», «lItuipy, «Muekonutarommuey», «Pa3Butue
JKU3HU B apXeUCKON 3pey», «Pa3BuUTHE XKHM3HU B NPOTEPO3OMCKOM 3pey, «Pa3BuTHE XU3HU B
IIaJIC030MCKOM dpe», «Pa3BUTHE KU3HHA B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
3pe», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO0 MUPAY.

O6opynoBanue: repOapuu pacTEHUN pPa3IUYHBIX OTIEIOB, KOJJIEKIUU HACEKOMBIX,
BJIQKHBIE IpernapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HIJIOKOXKHX, CKEJIEThI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIEe3HBIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas JabdoparopHasi padora «MonenupoBanue onbiToB Muuiepa—tOpu mno
U3Yy4EHHUIO a0MOTCHHOTO CHHTE3a OPTraHUYECKUX COCIMHEHHUI B TIEPBUYHOM aTMOChepey.

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 4eja10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONoa0rui. MeTo 1l aHTPOIIOJIOTHH.

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

CxonctBo  uenoBeka € JKUBOTHBIMHU. (CuHcTeMaTHMUeCKOe TOJIOKEHHE 4YeJIOBEeKa.
CBujgerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMU: CpPaBHHUTEIbHO-MOP(OIOrHYECcKHe,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNoBeAeHYeckre. OTINYMs YesloBeKa OT
KUBOTHBIX. [IpAMOX0XKJIEeHHE U KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE TOJI0BHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

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

OcHoBHbIE CTa U aHTpOIIOTeHe3a. PaHHue yenoBekooOpa3Hbie 00€3bsHbI (IPOKOHCYIbBI) U
paHHME TOHTHbI — OOIIHME MPEIKU YeIOBEKOOOpa3HbIX 00€3bsH U JI0Je. ABCTPalIONUTEKH —
JBYHOTHE NpeAKu iroAci. YenoBek yMenblid, NEepBble M3TOTOBIEHUS Opyaui Tpyaa. Yemosek
IPSIMOXOJIAIINI 1M TIEPBBIN BBIXOJ Ntojiel 3a mpeaensl Adpuku. YenoBek reiinensOeprckuii —
001IMii MPeoK HeaHAePTaTbCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOro. YemoBek HeaHIepTaIbCKU
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Kak BUJ JIIOJICA XOJIOJHOTO KiauMara. YernoBeK pa3yMHbIH COBPEMEHHOIO THIA, AEHUCOBCKHUIA
YeII0BeK, OCBOCHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka v maaeoreHOMHKA.

OBOJIOLMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBI OTOOp B MONYJSALUSAX 4YEJIOBEKA.
Myranuonsslit porecc U noaumopdusm. [lomymnsiuoHHbIe BOIHBI, Ipeii() reHoB, MUTpaLus U
«a(dexT ocHoBaTENA» B MOMYISALIUAX COBPEMEHHOT'O YETIOBEKA.

UYenoseueckue pacol. [lonstue o pace. bonbiume packl: eBpomneouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHAsl (PKBAaTOpUAJIbHAS), MOHIOJIOMHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTH pacceleHHs 4YeloBeKa IO I[uiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBHUSIM OKpYKaroIen
cpenpl. BamsiHue reorpaduueckoil cpeabl U apeiida reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YeJI0BEKa.

MexaucuuruinHapaple  MeToAbl B (pu3nyeckoil (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMg M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUM.
buocounansHple  HCCIeAOBaHMA ~ IPUPOJAbI  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,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MHMMIIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWXKyIIME CHUJIBI AHTPOIOreHEe3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUI 4eI0BEK»
«Heanpaepransup», «KpomanboHIb, «lIpenku uenoBeka», «ITambl HBOJIOIUU YEIOBEKA»,
«Pace1 uenoBekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTEeH, MPeMETOB MaTepUAIbHON KYIbTYphI MPEIKOB
4yenoBeKa, penpoaykuuu (pororpadum) KapTHH ¢ MUDOTOTHUSCKUMU U OUOTIEHCKUMU CIOKETaMu
IIPOUCXOXKICHUS ueloBeKa, (ororpaduu HaXOJOK HCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET
YyeJloBeKa, MOJIENb deperna 4eloBeKa M yeperna LIMMIaH3€, MOJIeNb KUCTH YeJIOBeKa M KHCTU
HIMMIIaH3€, MOJIENIHM TOpCa MPEJKOB YEIOBEKa.

JlaGopaTtopnas pabora «/3yueHne o0cOOEHHOCTEM CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MPSMOXO0KIEHUEM).

IIpakTuyeckas padora «/3yueHue 3K0JOTHYECKUX aJaNTallUNA 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.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosnoruu. CBsi3b
HKOJIOTUU C APYTUMH HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmOAEHUSA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKarollel Cpeibl: JOKaIbHBIH,
PETHOHANILHBIN U TJI00ATLHBIN.

3HaueHHE SKOJOTMUECKUX 3HAHWM [Jis YelloBeKa. DKOJOTHYECKOE MHPOBO33PEHUE 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.
Cykau€s.
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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 00MTAHUS

Okonoruyeckue (akropel M 3aKOHOMEpHOCTH ux JeiictBua. Krnaccudukanus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS 3KoJornueckux ¢pakropos. Ilpasuno munnmyma (K. lnpenrens, 1O.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTECHOOMOHTHBIC OPTaHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJOTHYecKkuil ¢akrop. [leficTBUe pa3HBIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOILLIEHHUIO K cBeTy. CUrHaibHas pojib cBera. @oTonepuoiusm.

Temneparypa kak skosnoruyeckuil Qaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBbI.
[ToMKnIOTEpMHBIE H TOMOHOTEPMHBIE OPIAHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

BrnaxsnocTs kak skonorumdeckuit ¢dakrop. [IpucnocobieHus pacTeHHid K TMOAIEPKAHUIO
BonHOrO Oananca. Kiaccuduramms pacTteHwii 1o oOTHoOmeHHI0O K Bojae. [lpucnmocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKHUMA.

Cpenpl oOUTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, NOYBEHHAas, IIyOMHHAas
MOJMIOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3MoB. [Ipucrocobiaenns OpraHu3MoB K )KU3HU B pa3HBIX Cpejiax.

bruonornueckue putmel. BHemHue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o >xu3HeHHou ¢opme. KuzneHusie (HopmbI
pacTeHMii: JAepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPAaBBI.
JKuzneHusle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTHI. (OCOOEHHOCTH
CTPOEHUs U 00pa3a KU3HU.

buotndeckne  Qaktopel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUH:  KOHKYPCHIIUS,
XUIIHWYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpaHTCTBO, HaxJieOHHMYecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONMHUYECKHE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

TabGnuupl 1 cxembl: «IKosnorndeckue (Gpaxkropb», «CBETOBOW CIEKTP», «IKOIOTHUYECKHE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOTHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTalli >XMBOTHBIX», «Cpelapl OOMTaHUS OPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHHsle HOpMbI pacTeHuin», « Ku3HeHHbIE POPMBI )KUBOTHBIX,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «IKOCUCTEMa XBOMHOrO Jiecayn, «llemu nurtanus»,
«XumunyectBoy, «Ilapazutuzm», «KonkypeHuus», «Cumonosy, «KommeHcammzm.

O6opynoBanue: repbapuu pacTeHUW M JKUBOTHBIX, HPHUCIOCOOJEHHBIX K BIUSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PakToOpoB, TepOapwul  CBETOMIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOWBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repoapuu U KOJJIEKIUH TETI0MI00MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYHMBBIX pACTEHU,
yyyesna MNTULl U 3Beped, repbapuu pacTeHMi, OTHOCAIUXCS K Turpoduram, kcepoduram,
Me30¢uTaM, KOMHAaTHbIE PAaCTEHUS TaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, repbapuM M KOJUIEKLIMM pacTeHUH ¥ KMBOTHBIX, OOJaNalOMMX dYepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUH KHU3HHM, TepOapuu U KOJUIEKLUHU
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pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU KMBOTHBIX, YYaCTBYIOIIUX B
Pa3IMYHBIX OMOTUYECKIX B3aMMOCHCTBHSIX.

JlabopaTopHasi paGora «BplsBieHME IPUCIOCOOIEHUI OPraHU3MOB K BIUSHUIO 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

DKOJIOTUYECKUE XapaKTepUCTUKH momyisiiuu. [lomynsanusa kak Ouonoruyeckas cHUCTeMa.
Ponp HeomHOpOAHOCTH Ccpenbl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OMOJIOTMH BUAOB B
(bopMHpPOBaHNUU POCTPAHCTBEHHOM CTPYKTYpHI OMYIsiii. OCHOBHBIEC TIOKA3aTEIH MOMYJISALUH:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsI M MOJOBasi CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojoruyeckas CTpykTypa nomyisauud. OLeHKa YHUCIEHHOCTH MOmyisiuu. JuHamuka
noNyJsiluu U €€ perynsius. buornueckuil moreHMan nonyasiuuu. MoienupoBaHue JTUHAMUKI
nonyiasiuuu. Kpusble pocta uucineHHoctu nonyiasuuu. KpuBele BbDKuMBaHMS. Perymsmus
YUCIEHHOCTH TOMYNSALUNA: POJb (PAKTOPOB, 3aBUCIIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 00 »HKoJOrMUYecKo Hume BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil mumu. [loteHuuanbHas u
peann30BaHHas HUILIU.

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

3aKOHOMEPHOCTU IIOBEJIEHHUS M MUIPALMA >KMBOTHBIX. buojormyeckne WHBa3UU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaL Ul

IToptper: Ix. Y. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTHKU Monyasuny, «IpoctpancTBenHas
CTPYKTypa mnonyiasauun», «Bo3pacTHble mnupamMuasl OOMymsuu», «CKOPOCTh 3aceneHus
MOBEPXHOCTU 3eMJIM Pa3IuYHBIMH opraHuzMammuy, «Mopenb skonorundeckoi Humm JIx. .
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHnst ceMsH pacTeHUN K pPacCeNeHUIO».

Tema 9. Jxos0rus cooduecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHose.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTEME: HPOAYLEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. A6uornyeckue 0;0ku 3KocucteM. [10UBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BELIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

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

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOILECTB — CyKieccuu. IlepBuuHble U BTOPUYHBIE CYKIECCHHM U UX
OPUYMHBL.  AHTpOIIOTEHHBIE BO3JEMCTBUS Ha cykueccud. KimmakcHoe — cooOIIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.
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[IpupoaHbie 3KOCUCTEMBI. JKOcCUCHeMbl 03€p U peK. IDKOCUCmembl Mopeu U OKEeaHos.
Ixocucmemvl MyHOp, 1€co8, cmenell, NyCMmblHb.

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

VYpb6oskocucrembl. OCHOBHbIE KOMIOHEHTBI ypOo3kocucteM. I'opoackas ¢uiopa u dayHa.
CunaHTponuzanusi ropoAckoil ¢ayHel. buomormdeckoe W  XO3SHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

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

Mexanusmbl  8030elicmeus  3a2pA3HEHUll  PA3HLIX MUNOE HA  CYOOP2AHUSMEHHOM,
OpP2AHU3ZMEHHOM, NONYJIAYUOHHOM U SKOCUCHIEMHOM YPOBHAX, OCHOBbL IKONO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeausi. MeToq0I0russ MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JdeMoHcTpannn

IToptper: A. Jlx. Tencnu.

Tabmumer u cxeMbl: «CTpyKTypa OMOILIEH03a», « DKOCUCTEMA HIMPOKOJIIMCTBEHHOTO JIECay,
«QxocuctemMa XBOHHOro jueca», «DyHKIMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemiectB B 3Kkocucreme», «llenn mnuraHus (macTOMINHAA, JETPUTHAS)»,
«OKoJIornyecKas MUpaMua dyucen», « IKoJoruueckas nupamuaa 6uomacceol», « IKOJ0rndecKas
nupamuia saeprun», «Oodpazosanue 6onoray, «lleppuunas cykueccus», «Boccranosnenue ieca
nocje noxapay, «9KocucTeMa o3epay, «ArpoueHos», «KpyroBopoT BelecTB U IOTOK SHEPTUU B
arporueHose», «IIpumepsl ypboskocucTem».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, yyuesa NTHI[ U 3Bepew,
rep6apuu KylIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydeHue u onrcaHue ypooIKOCUCTEMBD».

JlaGopaTopnas padora «/3yyeHue pazHOOOpa3usi MENKUX OYBEHHbBIX YJIEHUCTOHOTHX B
Pa3HBIX SKOCHUCTEMAX.

IKeKkypeust «IKCKypcHsl B TUIUYHBIN OuoreoneHo3 (B n1yOpaBy, Oepe3HsK, €bHUK, Ha
CYXOZOJbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKCKypeust «IKCKYpCHsl B arposKocucTeMy (Ha MOJIE UM B TEIUNIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTEeMA

buocdepa — obmennanerapHas 00ojouka 3eMiM, IZle CYIIECTBYET 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 ero GyHKINU.

3aKOHOMEPHOCTH cyliecTBOBaHUsI Onocdepsl. OcodeHHOCTH Onochepsl Kak ri1o0anbHOM
sKkocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB u
OMOreoXMMHUECKUE IUKIIBI (YTIepo/ia, a3oTa). PUTMUYHOCTD sBNICHMI B 6uochepe.

3onaneHOCTh Onochepsl. [lonsTre 0o Gnome. OCcHOBHbIE OMOMBI CYIIH: TYHJIpa, XBOHHBIE
Jeca, CMElIaHHbIe U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOphs. KitMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa u QyHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMAaa U OMOC(hepHbIX
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 npupojie», «KpyroBopot kucnoponaa B npupone», «KpyroBopoT BoJibl B IPUPOIE»,
«OcHoBHBIE OMOMBI cyny, «Knumatudeckue nosica 3emmny, «Tyaapay, «Taiira», «CMemanHbIid
necy, «IllupokonucTBeHHbIN Jecy», «Ctenby, «CaBanHay, «IlycTbiHay, « Tponudeckuii jiecy.

O6opynoBanue: repOapun paCTCHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawIIas 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/ICMCTBUE HA PACTUTEIIbHBIN U )KUBOTHBIA MUP. OXpaHa pacTUTEIHLHOTO
U KUBOTHOTO Mupa. OCHOBHBIE MNPHUHIMIBI OXpaHbl npuponsl. Kpacueie kuuru. Oco0o
oxpansembie ipupoaabie Tepputopuu (OOIIT). boranudeckue caapl U 300JI0TMYECKUE TTAPKH.

OcCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YeJIOBEUECTBA M MpUpOoAbl. PanroHansHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KPH3HUCa
U €r0 BEpOSTHBIC TOCIEACTBHSI.

Pa3zButie METONOB MOHUTOPWMHIA pA3BUTHSL OINMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonozuueckoe paznoobpaszue u duopecypcol. Hayuonanvhvle ungopmayuoHnmvie
cucmemol, obecneyugarowue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX 6UO08 U
akocucmem. OCHO8bL IKOpeabuIUmMayuu IKOCUCmem U cnoco608 60pbOvl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHbIx 3KOCUCHEM.

JdeMoHcTpannmn

Tabmuel u  cxembl: «3arpsiHeHue arMmocdepbl», «3arps3HeHre Truapocdeps»,
«3arps3HCHHE TOYBBDY, «[[apHUKOBBIH 3P PerT», «OCc000 OXpaHsIeMbIC IPUPOITHBIC TEPPUTOPUIY,
«Mojenu yrnpasisieMOro MUPay.

O6opynoanue: poTorpaduu oxpaHseMbIX pacTeHUN 1 KUBOTHBIX KpacHoi kuuru Poccuiickoii
®enepanun, KpacHoi KHUIM peruoHa.

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOT'UA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OO0Yy4YaIOIIMMHUCS
MPOrpaMM CpeTHETo 00IIero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTPaAMMBI IO OMOJOTHU BBIJIEICHBI
CIIEAYIONINE  COCTABIIIIONINE: OCO3HAaHWE OOYYAIOMIMMHUCS  POCCHHCKOW  TpakJaHCKON
UJCHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEICIICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOJNIOTHM, yeneHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHHUI JTUYHOCTH HAa OCHOBE KIFOUEBBIX IIEHHOCTEW M MCTOPHUYECKUX TPATUIUN pPa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYUYAIOMIMXCSl PYKOBOICTBOBATHCS B
cBoen OCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, IpUCylminMu CHUCTEMC
Ouonornyeckoro  oOpa3oBaHUs, Haauuyue NPABOCO3HAHUA ~ DKOJOTHMUECKOW  KYIbTYPHI,

CnocooHOCmU CMasumb eI U CTPOUTH ) KU3HCHHBIC ITJIaHbI.
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JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTpaMMbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
yueOHOM W BOCIHTATEIHHON JEATEIHLHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHYECKHUMH M JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT IpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUS K 3aKOHY W IPABOMOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXKCHHS, OEPEeKHOTO  OTHOIICHWUS K  KyJAbTYpHOMY  HACIEOUI0O W TPAJUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarouen cpee.

JIn4HOCTHBIE Pe3ybTaThl OCBOCHUS Y4eOHOro mpeamera «buonorus» IOIKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM ILIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacuIMpeHre XKU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IPOLIECCE PeaTu3aliid OCHOBHBIX
HaIpaBJIECHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MIPaBOMIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNSATh COOCTBEHHYIO TMO3HUIIMI0O TI0 OTHOILIEHWIO K SIBICHUSIM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMU [EHHOCTSMU U COLUAIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS YUEOHBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXXUTEIHHOTO OTHOILIECHUS K MHEHHIO
OTIIMIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM ESITEIBHOCTH;

2) NATPUOTHYECKOTO BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM TPpayKTAHCKOW UICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOlN, ropAaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOii A3BIK U KYJIBTYpPY, MPOIILJIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIICHUE K TIPUPOTHOMY HACIICTUIO M TIAMSITHIKAM TTPHPOJIBI, TOCTHKESHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/JIE;

CIIOCOOHOCTH OIIEHUBATh BKJIA]] POCCUMCKHUX YIEHBIX B CTAHOBIICHHE U PA3BUTHE OMOJIOTHH,
MOHMMAaHUs 3HAYeHUs OWOJOTMHM B IO3HAHWW 3aKOHOB TIPHUPOJIBI, B JKU3HU YeEIIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uzeiHast yoe:K IEHHOCTh, TOTOBHOCTH K CIIY’KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO ¥ IPUHIUMATh OCO3HAHHBIE PEIICHHSI, ODUEHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;
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OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU C TpaAULMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUYas 3CTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOJABI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIISTH
KayecTBa TBOPUYECKOM JIMYHOCTH;

5) d¢wusuyeckoro BocnuTaHUs, (opMHPOBAHMSA  KYJLTYPbl 3/0POBbSI W
IMOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MMOHUMaHWE W pealin3ais 30pOBOro U 0€30MacHOro odpasa KU3HU (370pOBOE MUTAHUE,
COOJTII0ICHHE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIbIXA,
perynspHas (Qu3MYecKas aKTHBHOCTh), OEpPEeKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBWJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAHHE TIOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aTKOTOJIS,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYA0It00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTMYECKON M COLIMATIbHON HAIIPABICHHOCTH,
CIOCOOHOCTh UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3nuyHbiM cepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu u peanru3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSKEHUU BCEH
KU3HU,

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKH I[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHHE YPOBHSI SKOJOTHYECKOW KYJIBTYpBI: NMPUOOPETEHHE OMBITa TUTAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpebl;

OCO3HaHHe T100aTBHOTO XapaKTepa IKOJOTHIECKUX MPOoOJIeM U MyTel X pelieHus;

CIOCOOHOCTH MCIOJIB30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHUSI U YMEHUS
MpU pEIIeHUH TPOOJIEeM, CBSI3aHHBIX C PaAllMOHAIBHBIM IPUPOJIONOJIb30BAaHUEM (COOIIOIEHUE
MpaBuJl MOBEICHUS B MPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTHBHOE HEMPUSATHE NEHCTBHM, NMPUHOCAIINX BpEI OKPYKAIOIIEH MPUPOIHON cpere,
yMEHHUE MPOTHO3MPOBATH HEOJATOMPUSTHBIE YKOJOTUYECKHE TOCIEIACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4Khe pPa3BUTOTO HKOJIOTHYECKOTO MBIIIJIEHUS, SKOJOTUYECKOH KYJIbTYphl, OIBITA
JEATETLHOCTH  DKOJOTUYECKOW HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM M COUMAJIBHOW IPAKTUKE, TOTOBHOCTHM K Y4YacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKOW HANPaBIECHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:
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c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKd M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JAHaloOre KyJabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MTOJUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHMUE SI3BIKOBOM M YHTATEIbCKOM KyJIbTYPBI KaK CpEICTBA B3aUMOICHCTBHS
ME1y JIFOIBMH U TIO3HAHUS MUPA;

NOHMMaHue cnenu(uku OMONOTMM Kak HayKd, OCO3HaHMA €€ ponu B (HOPMHUPOBAHUU
paLMOHAIBHOTO HAYYHOI'O MBIIUICHHUS, CO3JAHUU [IEIOCTHOTO IPEICTABICHUS 00 OKPYyKaroLeM
MHpE KaKk O €IMHCTBE TPHPOJBI, YENOBeKa M O0IecTBa, B IO3HAHUHM IPHUPOAHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPOOIeM COXPaHEHHsI IPUPOITHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OHMOJIOTHUU JUISI COBPEMEHHOW LMBUIIM3AIMU: 00eCTIeUeHUs
HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
penath pecypcHble mpoOIeMbl pa3BUTHS YEIOBEYECTBA, TONCKA MyTEH BBIXOJA M3 TI00ATBHBIX
9KOJIOTHYECKUX MPOoOIeM U o0ecTiedeHus epexo/ia K yCTOHUMBOMY Pa3BUTHUIO, PAIIHOHATBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYCHUH OMOIOTWYECKUX 3HAHWI B LIEJISIX MOBBIMICHUS OO0IIei
KyJIbTYpPBl, €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOM dYacTH (yHKIMOHAIHHOM
IPaMOTHOCTH 00ydaromuxcsi, GoOpMHUPYEMOil TpU U3y4eHUH OHOJIOTHH;

NOHMMaHHUE CYIIHOCTH METOJOB MO3HAHWS, HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHHS I aHaIM3a W OOBSACHEHHs SBICHUUN
OKpYXXAIOUIET0 MHUpa M TPOUCXOAANIMX B HEM H3MEHEHHI, yMEHHE JeiaTh 00OCHOBaHHBIC
3aKJIIOUCHHST Ha OCHOBE HAyYHBIX (AKTOB W HMEIOIIUXCS IaHHBIX C IO MOJXY4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIPHO MHCIOJNB30BaTh OMOJIOTMYECKHE 3HAHUS JUIS PELICHUS
npoOJIeM B peabHBIX KHU3HEHHBIX CHTYaIHIX;

OCO3HaHUE IIEHHOCTH HAay4YHOH IEATENILHOCTH, TOTOBHOCTh OCYLIECTBIISATH MPOCKTHYIO H
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHANBHIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpAa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIIOJIYYE€HHIO HOBBIX 3HAaHMM 1O OHOJOIMHM B COOTBETCTBUU C IKH3HEHHBIMU
NOTPeOHOCTAMM.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ylbTaTbl OCBOEHHUS yuyeOHOro mpeamera «buoJorusy BKIIOUYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MexXnpenMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPaKaroIINe LEeJI0CTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(uKy METOJI0B IO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTUS,
SBJICHME, NpOIlecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIN, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClieloBaHHe, HaOII0/eHUe, U3MEPEHUe, HKCIEPUMEHT U JPYrHe); YHUBEpCAIbHbIE
yueOHbIe JeiCcTBUS (TMO3HAaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIE), 00ECIeUrBaOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPAaMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYaroIIUXCs;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAaHMS W YHHBepCalbHble y4YeOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON ITPAKTHKE.

B pesynprare wusydeHuss OWOJOTMHM Ha YypOBHE cpeaHero oOmero oOpa3oBaHHs Yy
oOyuaromierocsi 0yayr chopMupoBaHbl MMO3HABaTEIbHbIE yYHUBEpCalbHblE y4deOHbIE NEHCTBHA,
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KOMMYHHKATUBHbIE YHHUBEpCAJbHblE Yy4eOHble JEHCTBUSA, PErYISITUBHBIE YHHBEPCAJIbHBIC
yueOHbIe JIeHCTBUS, COBMECTHAS 1€ATEIBHOCTb.

MertarnpeMeTHbIE Pe3yJIbTaThl OCBOSHHS MPOTPaMMBbl CpeIHEro oO0IIero ooOpa3oBaHUs
JIOJKHBI OTPakaTh:

OnJiaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH II03HABATEIbHBIMHU /ICHCTBUSIMH

1) 6a3oBbIe JOrHYEeCKHE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BaTh IPH OCBOCHUH 3HAHUH MPUEMBI JIOTMUECKOT0 MBIIICHUS (aHaIU3a, CUHTE3a,
CpaBHEeHMs, Kiaccu(pukanuy, oO0OOIIEHUs), PACKPBIBATh CMBICT OHOJOTHUYECKUX MOHATHHA
(BBLACTIATH UX XapaKTepHbIC PU3HAKY, YCTAHABIMBATh CBSI3U C IPYTUMU IMOHATHIMH);

ONpeneNaATh LeJNU AEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPHUM HX JIOCTHUKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

UCTIOJIb30BaTh OMOJIOTHUECKUE TMOHATUS A OOBSCHEHHS (AKTOB W SBICHHHA KUBOH
PUPOIB;

CTPOUTB JIOTHUECKUE PACCYXKIeHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U IPOTHBOPEUMS B PACCMATPUBAEMBbIX SBJICHHSX, (POPMYJIUPOBATH BBIBOBI U
3aKIIIOYCHHUS;

IPUMEHSTh CXEMHO-MOJICIIbHBIE CPEICTBA ISl MPEICTABICHHS CYIIECTBEHHBIX CBS3CH U
OTHOILEHUH B M3y4aeMbIX OHMOJIOIMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAJIM3a UMEIOIINXCS MaTePHATIBHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEINSM,
OLIEHUBATh PUCKH MTOCIIEICTBUI e TEIbHOCTH;

KOOPAWHUPOBATh W BBIIOJHATH DPAa0OTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEA0BATEIBLCKIE N CTBHS:

BJIAJICTh HaBBIKAMHU YyUEOHO-HMCCIIEIOBATENBCKONH U MPOEKTHOW NIEATENLHOCTH, HaBBIKAMHU
paspemieHus mpooieM, CocOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB
pelLIeHHs MPAKTUYECKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOA0B IO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHbIE BUJBl JCATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIpPETANNH, MPEOOPA30BAHUI0O W MPUMEHEHHIO B YUEOHBIX CHUTYalHsiX, B TOM YHUCIE TPU
CO3JIaHUH YUEOHBIX M COIIMATBHBIX TIPOEKTOB;

(GbopMHpOBaTh HAYYHBIA THUII MBIIIJICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMU
HOHATUSIMH U METO/IaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTENbHOW ACSITEIBHOCTH M
’KH3HCHHBIX CUTYAIUX;

BBISBIISATh TPUYMHHO-CIICACTBEHHBIE CBSI3M M AKTyaJM3UpOBaTh 3ajady, BBIIBUTATh
TUIIOTE3y €€ PeIIeHNUs, HAXOJUTh apryMEHTBHI JUIs JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUI, 3a71aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHAJTM3MPOBAThH MOJTyYCHHBIEC B XOJI€ PEIICHUS 3a/1a4X Pe3yIIbTaThl, KPUTHUECKH OIICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;
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OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK INEPEHOCAa CPEACTB U CIOCOOOB IEMCTBUS B
po(hecCHOHATLHYIO CPEey;

yMETh TIEPEHOCUTh 3HAHMSA B  TO3HABATEIBHYI0 M  MPAaKTHYECKyl0  001acTu
KHU3HENIEeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJECH, NpPEJIarath OpPUTMHAIBHBIE IOJXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 337a4H, JTOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBAThCSI B PA3IUYHBIX MCTOYHUKAX HH(OpManuu (TeKcTe y4eOHOro mocoowus,
HAYYHO-TIOMYJIIPHON JUTEpaType, OMOJOTHUECKUX CIOBApsSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO pPA3IUYHBIX BHIOB U (OpM
IPEJCTaBICHUs, KPUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEIPOTUBOPEUHBOCTH;

(GbopMynupoBaTh 3ampOoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit mHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YYEOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BaHUA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCIOJIb30BAHUS PA3JIUYHBIX ITOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMalbHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCIIOJIb30BaTh HAy4YHBIM SA3BIK B KA4eCTBE CpEJCTBa NpH padore ¢ OUOIOTHYECKON
uHpopMaLrell: IPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS M 3alIUTHl WHGpOpMAIMK, HHOOPMAIIMOHHOK
0€3011aCHOCTH JIMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JTUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATH
CYXJIEHUS OTHOCHUTEJIHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadyM, YYWUTHIBATH WHTEPECHl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIaCTHUKOB JIMAJIOTa WIIH JUCKYCCHH);

pacro3HaBaTh HeBepOallbHBIC CpEACTBA OOIIEHHs, NMOHWMATh 3HAYEHHUE COIHMAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHHS KOH(QIMKTHBIX CUTYyallul, yMETh CMAT4aTh KOHQIUKTHI U
BECTH MIE€PETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMU OOIIEHHS] M B3aWMOJICHCTBHS, TMOHMUMATh HaMEpPEHUS
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBaTH CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMONIOTNYEeCKO MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHS IPYIITOBBIX
¢dbopM B3aMMOEHCTBYS IPU peUIeHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKYy M METOJBI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIHMX WHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YeHa KOJUIEKTUBA,;
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IIPUHUMATh LEIH COBMECTHOM JAEATEIbHOCTH, OPIraHMU30BBIBaTh M KOOPAWHUPOBATH
JIEHCTBUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJIOT0 YYaCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UAEHU C IO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

Ogi1aieHHe YHHBEPCAJIBLHBIMHU PeryJIsiTHBHBIMH eiiCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIeM M HUX pELIeHHUS B
KU3HEHHBIX M YUEOHBIX CUTYallUsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JIEUCTBUAX M IOCTYIKAX MO OTHOIICHUIO K >KUBOM MPHUPOJIEC, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKPYXKaroIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O00pa30BATCIILHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTABJIATh IIaH PELICHHs IPOOIeMbl ¢ YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOcOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOHN SPYIUIIMH B PA3HBIX 00JIACTIAX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBbIKaMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pellIeHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHX:

NpUHUMATh ce0sl, TOHMUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPHU aHAIHU3€E PE3yNIbTaTOB JAESITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C IMO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pE3ynbTaThl OCBOCHHS COIEpKaHHUS ydeOHOro mpenMera «buomorus» Ha
yrayOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oO0ecriedeHne MpoPuIbHOTO 00YIeHHST 00yUYarOIUXCsl
Oounonoruu. OHU BKJIIOYAIOT: CrielupUYecKue Uit OMOJIOTUN HayuHbIe 3HAHUS, YMEHUS U CIIOCOOBI

JEeHUCTBUH 10 OCBOCHHIO, UHTCPIPECTAIUN U Hp606pa3OBaHI/IIO 3HaHHf/'I, BUABI JCATCIBHOCTH I1O
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MOJIyYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHUIO B PA3IMYHBIX y4EOHBIX, a TAKK€ B peajbHBIX
YKU3HEHHBIX cUTyalusx. [IpenMeTHble pe3yapTaTsl IPEICTaBICHbI 10 TOAaM U3yUYEHHUS.

[IpenmeTtHbIe pe3yabTaThl 0OCBOCHUA YueOHOTO npenmera «buonorus» B 10 knacce n0OIKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MecTe M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAayK, B
(bopMHpPOBaHUY €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB IPUPOBI U PELICHUN
Ipo0JIeM PallMOHAIIBHOTO PUPOIOIOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMYECKHUX 3HAHHM, KOTOpas BKJIIOYAeT: OCHOBOIOJAraollue
OMOJOrMYECKHEe TEPMHUHBI U TOHATUSA (JKU3Hb, KJETKAa, OpraHu3M, MeTaboJu3M, IOMEOcCTas,
CaMOpETYJISILIMSL, CaMOBOCIIPOU3BEEHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKACHHUS KYIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
NEPBOI0 MOKOJIEHMS, PaCIIEIJICHHUs, YUCTOThl FaMET, HE3aBUCUMOro HacieoBanus I'. Menaens,
TOMOJIOTHUECKUX PSAIOB B HacleNCTBeHHOW wusMeHuynBoctd H. V. BaBuioa), nmpuHIUIBI
(KOMILIIEMEHTapPHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O [O3HAHUS, UCIOJIb3YEMBIX B OMOJOTMYECKUX
MCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHUE, N3MEpEHHUE, HAOII0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uuCle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB U CUCTEM OPraHOB PACTEHHI, KUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEACSITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaX pacTeHUH, KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BelecTB (MeTadoIM3M), IPEBPAIECHUS SHEPTHH, OPOKEHUS,
aBTOTPO(HOTO U TeTePOTPO(HHOTO TUIIOB MUTaHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAMOPHOHAILHOTO pa3BuUTHS, Pa3MHOXKEHHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWCTBUS TE€HOB, IeTepo3uca,
UCKYCCTBEHHOI'O 0TOODPA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3M MEXIY OpPraHOMAAMM KJIETKM M UX (DYHKIHUAMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U UX (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMH OPTaHOB y
pacTeHMi, >KMBOTHBIX M 4YeJIOBEKa M UX (QYHKIUSAMH, MEXIy CHCTEMaMHU OPraHoB U HX
GYHKLIMAMH, MEXIy A3TalaMd OOMEHa BeIeCTB, ATallaMH KJIETOYHOI'O LHMKIA U >KM3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHUOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM U (PEHOTUIIOM,
¢deHoTUoM u pakTopamu cpeabl OOUTaHUS;

YMEHME BBISIBISITh OTIUYUTEIbHBIE NMPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PAaCTCHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIME apryMEHThI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JJISl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTHUYECKUX IPYIIIL;

YMEHHE periaTh OMOJOTHUYECKHE 3a/Ja4l, BBISABIIATH IPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETyeMbIMH OMOJIOTHYECKUMH TMPOLIECCAMU U SIBIICHUSIMM, JIeJIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU TOJyYEHHBIX PE3YJIBTATOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX HSKCIEPUMEHTAIBLHBIMH CPEICTBAMH,
bopmMynupys 1eNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJIYUYECHHBIE PE3Y/IbTaThl U JIeNaTh BHIBOJIBI,
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YMEHHE Y4YacTBOBaTh B Y4EOHO-HCCIIEIOBATEIBCKON padOTe MO OMOJOTUM, DKOJIOTHH W
MEAWIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTaBIATH
MOJTyYEHHBIC PE3YJbTAThl HA YYCHUYECKIX KOH(PEPEHIINX;

YMEHHE OLICHUBATh ITUUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIIE0BaHUN B 00J1aCTH OHMOJIOTUH
U MEIUIUHBI (KJIOHHUPOBaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHUE
IF€HOMA U CO3/1aHUE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp Oymyiiel mpodeCcCHOHATBHOM AeSITEIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO035HCTBA, MHUILIEBON
MIPOMBIIIIIEHHOCTH, YIITyOJISATh TO3HABATEbHbIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOP
COOTBETCTBYIOILICH Mpodeccur 1 MPoA0IDKEHHE OMOOTHYECKOT0 00pa3oBaHusl B OPraHU3aLUsIX
cpenHero npoheCCHOHATBLHOTO U BRICIIEr0 00pa3oBaHUs.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS YueOHOTO npenmMeta «buonorusy» B 11 kaacce 1onxKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeOBEUeCTBa, a TaKXKe B PEIICHUU BOIIPOCOB
paloHaIbHOTO MPUPOIONIONIB30BaHMS, U B (DOPMUPOBAHUY LIEHHOCTHOT'O OTHOILIEHUS K IPUPOJIE,
o0LIECTBY, YENIOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OuoJioruu;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAraloluMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHN (BUI,
sKocucTema, Ouocdepa), Omonormueckwe Teopuu (IBorormonHas Tteopuss Y. JlapBuHa,
cUHTeTHYecKass Teopusi 3Boironuu), yueHus (A. H. CeseproBa — 0 MyTAX W HampaBJICHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHUeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npasuna (Munumyma FO. JIubuxa,
HKOJIOTHYECKOM MUPaMUIbl SHEPTHH ), TUIIOTE3bI (Tunore3a «mupa PHK» V. T'unbepra);

YMEHUE BJIAJIETh OCHOBHBIMH METOJAMH HAy4YHOTO TIO3HAHUSA, WCIOIb3yYEMbIMU B
OMOJIOTUYECKUX HCCIEAOBAHUAX J>KUBBIX OOBEKTOB U DJKOCHCTEM (OMHCaHHWE, H3MEpEHHeE,
HaOI0/IeHUE, YKCIIEPUMEHT), CITIOCOOaMH BBISIBJICHHS U OLIEHKH aHTPOTOTCHHBIX M3MEHEHUU B
PUPOJIE;

YMEHHME BBIACNATh CYLIECTBEHHbIE NPU3HAKU: BUAOB, OMOIrE€OLEHO30B, AKOCHUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIEro, MABIKYLIETO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
AIITOTIATPUYECKOTO ¥ CUMIATPUYECKOTO BU000pa30BaHUsl, BIUSHUS JIBIXKYIUX CHII DBOJIOIUU
Ha reHO(OH] MONYJSUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K cpefie OOMTaHusl, YyepeloOBaHUs
HaIpaBJIEHUH 3BOJIOLUH, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTAHABIIMBATh B3aUMOCBS3U MEK/y IIPOLIECCAMH IBOJIFOIMH, IBUKYILIUMH CUIIaMHU
AHTPONIOTEHE3a, KOMIIOHEHTAMH pAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOIEHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISIBIATH OTJIMYUTEIbHBIE PU3HAKU KUBBIX CHCTEM, TIPUCTIOCOOJICHHOCTh BUIOB
K cpere oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHUX KOMIIOHEHTOB IKOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTellbCTBa pOJICTBA OPraHM3MOB pa3HbIX CUCTEMATUYECKUX TIpYIIIL,
B3aMIMOCBSI3M OPTaHU3MOB M Cpelbl OOWTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHMS MPUPOJIBI U
YeJI0BEYECTBA;

29



YMEHHUE penaTh OMOJIOTUIECKUE 3a/1a4H1, BBISBIATH IPHYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCJICTyeMbIMU OMOJIOTUYECKUMH TPOLIECCAaMHU U SIBJICHHUSIMH, JIeTIaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBaHUH TIOJyYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIOIHATH JIAOOPATOPHBIE M TPAKTHYECKUE padOThI, COONIIOIATh MpaBHiIa TPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHEM,

YMEHHE BBIJIBUTATh THUIOTE3bl, IMPOBEPATh HUX HKCIHEPUMEHTATBHBIMU CPEIACTBAMH,
bopMyIUpys 1eTb UCCISI0BaHMS, aHATM3UPOBATH MMOJIYICHHBIC PE3YJIbTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIEIOBATEIbCKONW paboTe Mo OHMOJIOTHH, 3KOJOTHU U
MEIUIMHE, MPOBOAMMOM Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO TMPEICTABIISATH
MOJTyYEHHBIC PE3YJbTAThl HA YICHUYECKUX KOHPEPEHIIUSIX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUM O TMPOUCXOKIACHUM KU3HU, YEIOBEKA U
YEeJIOBEUECKMX pac, O MPUYMHAX, MOCIEACTBHSIX W CIIOCO0aX MPEJOTBPAIICHHS TII00aTbHBIX
U3MEHEHUH B Guocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OYyAyIel mpodecCHOHANBHON AeITeTbHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIONB30BAHUS, METUIINHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETCPUHAPHUH, CEIIbCKOTO XO3SHCTBA, MUIIECBOI MPOMBIILICHHOCTH, YIIyOJISATh TTO3HABATEIbHBIN
UHTEpEC, HAIPABJICHHBIA HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOIICH IPOPECCUU U TPOIOIHKCHUE
OuMoJoruvYeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEIHEr0 NPO(ECCHOHATBLHOTO W BBICIIETO
o0OpazoBaHusl.
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3. TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 buonorus xkak Hayka
2 JKuBble cucTeMBbl U UX U3YYCHHE
3 buonorust kinetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKIMH KICTKH 8 2
6 OOMeH BelleCcTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 Hacnencteennas uadopmarnus u 9 05
peanusanus eé B KIETKE '
JKvi3HEHHBII UK KIETKU 1
Pa3zMHOkeHUE U pa3BUTHE OPraHU3MOB 1.5
10 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 5 05
U3MEHYMBOCTH OPTaHU3MOB
11 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
12 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 1
13 I'eneTuka yenoseka 0.5
14 Cenekiusi OpraHu3MOB 1
15 buoTtexHonorus u cHHTETHYECKass OMOTIOTHUS
16 Crpoenuie u GyHKIUU OPraHU3MOB 16 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
HauMeHoBaHuUe pa3/iesioB U TEM (audpoBbie)
Ne i/m P Konrpoabnbsie IIpakruyeckue bp
NPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 PesepBHOe Bpems 8
5 3apoxk/IeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
npeCcTaBiIeHNul B ONOJIOrHH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
Makpo3BotonHus U €€ pe3ysbTaThl 7
[TpoucxoxxaeHue U pa3BUTHE )KU3HU Ha
5 P 8 P 14 15
3emuie
6 IIponcxoxneHne yeaoBeKa — aHTPOIIOTEHES 10 1
DKOoJI0rus — HayKa O B3aMMOOTHOIIEHUSX
7 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollei cpeaoi
Opranusmsl 4 cpesja 0OUTaHUs 1.5
DKOJIOTHS BUAOB U TOYJISIAN 0.5
DKosorus cooduiecTB. DKOJIOTHYECKHe
10 H 12 0.5
CHUCTEMBI
11 buocdepa — rimobanpHas sxocucrema 6
12 YenoBek M OKpyKaromas cpeja 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne uudgposbie
w/n Tema ypoka Beero Konrpoabnbie IIpakTuyeckue 06pAI0BATEIBHELE
padoThI padoThI pecypes:
1 Buonorus kak KOMIJIEKCHAst HAyKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
JKuBble cucTeMbl M X CBOWCTBA 1
YpoBHEBasi OpraHu3alys KUBBIX CUCTEM 1
4 HcTopust OTKPBITHS ¥ U3YYEHUS KIETKH. 1
Knerounas teopus
MeTo/1bI MOJIEKYISIPHOM U KIETOYHOMN
ouonorun. [Ipaktuyeckas pabora «M3yuenue
5 METOI0B KJIETOYHOI OMOJIOrun 1 05
(xpomarorpadusi, snekrpodopes, '
muddepeHManbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»
5 PesepHblit ypok. [ToBTOpenue, 06061eHue, 1
CHCTEeMaTH3aIHs 3HAHUH
7 XHUMHUYECKUI COCTAB KIETKH 1
3 MuHepalibHbIE BEIIECTBA KIETKH, UX 1
Ouosoruyeckas poiib
OpraHuyeckue BelecTBa KIeTKH — OEJIKH.
9 JlaGopatopHas pabota «OOHapyxeHue 1 05

O€EJIKOB C IIOMOIIBI0 KAYECTBEHHBIX
peaKuuii»
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CBoiicTBa, ki1accuuKaius u GyHKIHHA

10
0enKoB

1 Opranuyeckue BellecTBa KIETKH —

YTJIEBOBI

12 Oprannueckue BenIecTBa KIETKU — JIUIUIbI
Hyxneunoseie kucnotsl. JIHK u PHK.

13 JlaGopartopHas pabota «MccnenoBanue 05
HYKJICHHOBBIX KUCIIOT, BBIJICICHHBIX U3 '
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY

14 Crpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunTpudocdarsr (HTD)

CexsennpoBanue [JHK. Metoasl renomuku,

15 TPAHCKPUIITOMHUKH, IPOTEOMUKH. MeToabl
CTYKTYpHOH OHOJIOTHH.

16 Tunel knetok. [IpokapuoTndeckas kierka
CrpoeHne 3yKapuOTHUECKOH KIIETKH.

17 [TpakTuyeckas pabora «3ydyeHue cBoiicTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBepXHOCTHBII anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «3yueHue nBUKEHUS 0.5
IIUTOILIA3MbI B PACTUTEILHBIX KIIETKAX)

[TosryaBTOHOMHBIE OpPTraHOUABI KJIETKH:

20 MUTOXOH/IPHH, TUIacTH L. JIabopaTopHast 05
paborta «VccnenoBanue mia3Monnsa u '
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbIe OpraHou/ b KJIETKH
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22

23

Ctpoenue u GyHKIMH s1Ipa

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuoT. Jlaboparopnas padota «3yuenue
CTPOECHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY

0.5

24

Ob6o6maromuii ypok no teme "Ctpoenue u
byHKINN KIeTKA".

25

ACCUMMIISIINS U TUCCUMMIISIIIASL — JIBE
CTOpOHBI MeTaboan3Ma. THurbl oOMeHa
BemecTB. JlabopaTopHas pabora «3yuenue
KaTaJIUTHYECKON aKTUBHOCTH ()EPMEHTOB (HA
IIpUMepe aMHJIa3bl WJIK KaTaaas3bl)»

26

depMeHTAaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue pepMEeHTaTUBHOTO
paclieruieHus NepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)

0.5

27
28

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

29

30

31

dorocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe Ipo1ieccoB POTOCUHTE3A U
XEMOCHHTE3a»

Anas’poOHbIe Opranu3Mbl. Buibsl 6posxeHust.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIECCOB OPOXKEHUS U JBIXAHUS

0.5

32

AspoOHBIE OpTraHU3MBI. DTarbl
SHEPreTHYECKOro oOMeHa
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DHeprus MeMOpPaHHOTO rpaiueHTa

33 npoTtoHoB. Cunte3 AT®: pabota mpOTOHHOM 1
AT®-cunTassl

34 Peakiun MaTpyu4HOTO CHHTE3a 1

35 Tpanckpunuus — marpuynslii cuate3 PHK 1

36 Tpancismus u e€ 3Tambl 1

37 KomupoBanue amunokuciot. Poias pubocom 1
B OMOCHHTE3€e OerKa

38 Opranuzanus reioMa y IpoKapuoT 1 1
9YKapuoT

39 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH 1
TEHOB Y 9YKapHOT
Bupycbl — BHEKIETOUHBIC ()OPMBI KU3HH U

40 obnuraTHbIe mapasuThl. [IpakTHyeckas 1 0.5
pabota «CoznaHue MOeNn BUpPYyCa»

41 BupycHbie 3a001eBaHIS YeI0BEKa, 1
JKUBOTHBIX, PACTCHUN

42 HanoTrexHoyoruu B OMOJIOTUN U METUITIHE 1

43 JKU3HEeHHBIN MK KIETKU 1

44 Marpuunslii cuares JIHK 1

45 JleneHnue KJIE€TKM — MHUTO3 1
Tunel kneTok. KapuoknHes 1 IUTOKUHES.

46 JlaGopaTtopHnas pabora «Habmrogenue Mmuto3a 1 0.5

B KJIETKAaX KOHYMKA KOpEeIIKa Jyka (Ha
TOTOBBIX MHKpOIpenapaTax)»
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XpomocoMmsl. JITaboparopHast pabota

47 «M3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOTIpenaparax»

48 Perynsums >kM3HEHHOTO ITUKJIA KJIETOK

49 Meiio3
I"ameTorenes. OOpa3oBaHKE U pa3BUTHE

50 MOJIOBBIX KJIETOK. JIabopaTopHas pabora 05
«3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpEnapaTax»

51 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB

52 [TonmoBoe pazMHOXKEHHE

53 NunuBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOI'€HE3

54 3akyaJKa OpraHOB U TKaHEU U3
3apO/IBIIIEBHIX TUCTKOB
Poct u pa3Butue xxuBoTHbIX. JlJabopaTopHast

55 pabota «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA 0.5
3apo/IbIIel TO3BOHOYHBIX KUBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTEHUM.

56 JlabopaTtopHast pabota «CTpoeHue opraHoB 0.5
Pa3MHOYKCHHS BBICIIUX PACTCHUI
Om1010TBOpPEHHE U Pa3BUTHE PACTUTEIBHBIX

S7 OpraHu3MoB. /[BOMHOE OIITIOOTBOPEHUE Y
IBETKOBBIX PACTECHHIA.

58 Hcropust cTaHOBIEHUS ¥ PA3BUTUS TEHETUKHU

KaK HayKH
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OCHOBHBIC TIOHATHS U CHMBOJIBI TSHETHKH.

59 JlaboparopHas pabota «JIpo3oduiia kak 1 0.5
00BEKT FeHETUYECKUX UCCIICIOBAHUIT
3aKOHOMEPHOCTH HACJIeI0BaHUS IPU3HAKOB.
Monoru0puaHoe cKpeuBaHue.
60 [IpakTruueckas padora "U3yuenue 1 0.5
Pe3yabTaTOB MOHOTHOPHIHOTO CKPELMBAHUS
y po3oduier”
61 [{uTonmornyeckue OCHOBHI MOHOTHOPHIHOTO 1
CKpEIIMBaHUS
62 AHanuzupyroiiee ckpeuiuBanue. Hernomnnoe 1
JIOMHHHPOBAHHE
Jurnbpunnoe ckpemuanue. [Ipaktudeckas
63 pabora «/3ydeHue pe3yIbTaToB 1 0.5
JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30PUITBD)
64 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBaHUS
65 CuenneHHOe Hacle0BaHNE TPU3HAKOB 1
66 XpOMOCOMHAasI TEOPUS HACIICJICTBEHHOCTH 1
67 I'eneTuka nona 1
68 I'eHOTHT Kak [EIOCTHAS CHCTEMA 1
69 ['eHeTHYeCKUIl KOHTPOIb PA3BUTHS 1
PACTCHHIA, )KUBOTHBIX U YEJIOBEKA
70 M3MeHunBOCTh MpU3HAKOB. Bl 1
U3MEHUYUBOCTH
71 MonuduxaonHas n3MEHYHBOCTh 1
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72

Bapuanyionnslii psig u BapuariioHHas
KkpuBas. JlabopaTopHas paborta
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITMOHHOW U3MEHUYUBOCTH.
ITocTpoeHne BapualMOHHOIO psifa U
BapUAIMOHHON KPUBO»

0.5

73

74

75

I"'eHoTunmyeckas N3MEHUYNBOCTb.
Komb6unaruBHass U3MEHUYMBOCTD

MyTranoHHas U3MEHYHBOCTb. [IpakTuyeckas
pabota «Mytanuu y apo3oduisl (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

3aKOHOMEPHOCTH MYTAI[IOHHOIO IIPOLIecca.
ONuUreHeTHKa U SMUIreHOMHUKa

0.5

76

77

I'enernka yenoBeka. [IpakTuueckas pabora
«CocTaBiieHHE U aHATTN3 POJIOCIOBHOI»

MeToabsl METUITMHCKON T€HETUKH

0.5

78

3HaueHne MeIUIINHCKON M€ HETUKY B
MPEAOTBPALIEHUH U JICUEHUN T€HETUYECKUX
3a00JIEBaHNI YEJIOBEKA

79

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMAIITHUX
YKUBOTHBIX)

0.5

80

Metompl CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHast pabota «M3yueHne MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5
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JlocTrKeHMs CEeEKIMU PaCTEHUN 1

81 *KHUBOTHBIX. [IpakTnueckas padora
«IIpuBuBKa pacTeHUI»

82 CoxpaHeHune, U3y4eHne U UCIIOIb30BAHUE
TEHETHYECKUX PECYPCOB
buoTexHonorus kak Hayka U OTpacib

83 npousBojcTBa. [IpakTudeckas padora 0.5
«M3y4yeHne 00bEeKTOB OMOTEXHOIOTHUI

84 OCHOBHBIE HANpPaBJICHUS] CHHTETHYECKON
Ouonoruu

85 XpOMOCOMHAas ¥ TeHHAsI NH)KEHEPHS

86 MenuuuHCcKre OMOTEXHOIOTHH
Opranusm, Kak enuHoe nenoe. TkaHu

87 pactenwmii. JlaboparopHas pabota «/3ydenue 0.5
TKaHEW pacTeHUN»
Opranbl. Cucremsl opranos. JlaboparopHas

88 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 0.5
pacTeHus»
TkaHM KUBOTHBIX U YEJIOBEKA.

89 JlaGopatopHas pabota «3yueHue TkaHei 0.5
KHBOTHBIX»

90 Ormopa Tena OpraHu3MoB

91 JIBuKeHME OpraHu3MOB

92 [Intanue opraHn3mMoB

03 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTeNnbHas CHCTEMA YellOBEeKa

94 JIpIxaHne opraHu3MoB
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I[I)IXaHI/IC IIO3BOHOYHBIX JXUBOTHBIX U

95 1
YenoBeKa

96 TpaHCcHOPT BEIIECTB y OPraHU3MOB 1

97 KpoBeHocHas cucteMa mo3BOHOYHBIX 1
JKUBOTHBIX U YEIIOBEKA

98 Brigenenne y opraHu3MoB 1

99 3amuTa y OpraHu3MoB 1

100 NMMmyHHas cuctema yenoBeka 1

101 PazpaxxuMoCTh U perynsius y OpraHu3MoB 1

102 I'ymopanbHas peryssius ¥ SHIOKpUHHAS 1
CUCTEMa KUBOTHBIX H YCIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135
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11 KJIACC

KosauuyectBo yacos DJIEeKTPOHHBIE
Nen/m  Tema ypoka Kourpoububle IIpakTHyeckue tupposhie
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI pecypesI
1 PeszepBHoe Bpemsi. CoBpeMeHHas 1
HBOJIIOIIMOHHAST OMOJIOTHSI.
PesepBHoe Bpems. UcTopus
5 MPEACTABICHUI O Pa3BUTHH KU3HU Ha 1
3emiie. Pabotsr Apucrotens, 3. XK. Cenr-
Hinepa, XK. KroBbe.
PesepBHOe Bpemsi. Pazputue
3 9BOJIIOIIMOHHBIX Ujel. 3HaueHue pador K. 1
Jlunnes u XK.-b. Jlamapka.
4 PesepBnoe Bpems. [Ipennoceuiku 1
BO3HHUKHOBEHUS JapBUHU3MA.
5 PezepBHOE Bpemsi. DKCTe IMITMOHHBIN 1
marepuan Y. /lapBuHa.
6 PesepsHoe Bpems. )Ku3Hp 1 Hay4Hast 1
nesarenbHoCcTh Y. JlapBHHA.
7 Peszepsuoe Bpems. Teopust Y. lapsuna 00 1
UCKYCCTBEHHOM OTOODE.
PesepBHOe Bpems. 3HaueHHE
8 SBOJIIOIIMOHHON Teopuu B GOPMUPOBAHUU 1
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.
9 OpomonuoHHas Teopus Y. JlapBuna 1
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I[BI/I}KYI_HI/IC CHJIBI 5BOJIFOIIMHU BUAOB I10 4.

10
HapBuny

1 bopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBII
U UCKYCCTBEHHBII 0TOOD

12 DOopMHUPOBAHUE CUHTETUYECKON TEOPUH
IBOJIIOLIUN

13 DTaIbl SBOMIOIMOHHOTO MpoIiecca:

MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIUS
DOnemMeHTapHbIe (DaKTOPHI IBOIIOLIUH.
Myrtauuonusiii nporecc. KomOunaTuBHas

14 M3MEHYUBOCTD. Jlpeli reHoB — cimyyaiiHbie
HEHaNpaBleHHbIE U3MEHEHUS 4acTOT
ajuiesiedl B MOMYJIALHSX.

15 [Tomynsitust — sJeMeHTapHas eIMHUIA
SBOJIIOINH
3aKOH reHeTUYECKOTo paBHOBecus JIx.

16 Xapmau, B. BaiinOepra. JlabopaTopHas 05
pabota «BrIsiBIeHHE N3MEHUUBOCTH Y '
oco0elt 0ZTHOTO BUIa»

17 OddexT ocHoBaTend. dpdext
OYTBUIOUHOTO TOPJIBIIIKA

18 Murpauuu. M3o0mauuu nomyssuui:
reorpaduueckas, buonorudeckas

19 EctecTBeHHbII 0TOOP — HaNpaBIISIOMIMMA
(baxTOp BOIIOLUN

20 [TomoBoit oT6Op

21 [Ipucnocob1eHHOCTh OPraHU3MOB Kak 0.5

PE3yJabTaT MUKPOSBOJOIHUH.
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22

23

24

JlaGopaTtopHnas padora «3yueHue
apoMop(}030B U UAHOATANITAIIUHN Y
pacTeHui U ) KUBOTHBIX)

[TpuMepbI PUCTIOCOOICHHIT Y OPraHU3MOB:
Mopdostoruueckue, GU3n0IOrHIecKre,
OMOXMMHUYECKHUE, TIOBEICHYCCKHUE.
JlaboparopHas pabota «IIpucrnocobnenus
OpPTaHW3MOB M UX OTHOCHTEIbHAS
1[EJIECO00PA3HOCThY

Buj, ero kpurepun u CTpyKTypa.
Jlabopartopnas padota «CpaBHEHHE BHIOB
110 MOP(OJIOTHIECKOMY KPUTEPHUIO»

Crpykrypa Buza

0.5

0.5

25

BunooOpa3oBanue Kak pe3yinbTar
MHUKPO3BOJIIOIUY (reorpaduueckoe u
HKOJOTHYECKOE ).

26

CBs13b MUKPOIBOIIOIUH U STTUAEMUOIOTHH.
MuUKpO3BOTOLMS U KOIBOJIFOLIUS
Mapa3uToOB U UX X035eB. MeXaHU3MBI
(bOpMUPOBAHUS YCTOHIHBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

27

28

Makpoasontonus. [Taneonronornueckue,
o6uoreorpaduueckue, SMOPHUOIOTHYECKUE U
CPaBHHUTEITHLHO-MOP(OTOTHUSCKHE METOTBI
U3YYCHHUS IBOJTFOITHIH.

MOJ'ICKyJ'IHpHO-FCHeTI/ILICCKI/IC,
OMOXHMUYECKHE U MaTEMaTHUYSCKUE
MCTOJbI U3YUYCHUS SBOJTIOITUN
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29

30

OO0111e 3aKOHOMEPHOCTH U HAallpaBJICHUS
sBOMIIOLIMU. bronornyeckuii nporpecc u
OMOJIOrMYECKUI perpecc.

Apomop(}o3bl, nanOaIANTALIH U
JIeTCHEePAIINH.

31

JvuBeprennys, KOHBEPreHUus 1
MapajIeaInu3M.

32

33

AnanrtuBHas panuanus. HepaBHOMepHOCTH
TEMIIOB ABOJIOLIUU

O06o001eHre MaTepuaa 1mo TeMe
SBOJIIOLMS.

34

JloHay4Hbl€ 1 HAYYHBIE TUIIOTE3bI
IIPOUCXOXKICHUS KU3HU Ha 3eMIIe.
['mnoTe3a NOCTOSIHHOTO CaMO3apOXKACHUS
’)KU3HU U €€ ONpOBepKeHHE onbiTamu .
Penu, JI. Cnannanuanu, JI. ITactepa.

35

36

OcHOBHBIE 3TaIlbl HEOPraHUYECKOU
IBOMIONUH. XHUMUYECKas SBOJIOIIHS.
AOGHOreHHBIN CUHTE3 OPraHuYeCKUX
BellecTB U3 Heopranndeckux. Omnpit C.
Munepa u I'. FOpu. O6pa3oBanue
MOJIMMEPOB U3 MOHOMEPOB.

I'unoTessl 3apoXKaeHUS KUZHU.
Koanepsarnas runoresza A. 1. Onapuna,
TUIOTEe3a MePBUIHOTO OynboHa JxK.
XosaenHa, reuertndeckas rumnoresa I
Ménnepa. Pu6o3umsi (T. Uek) u runotesa
«vupa PHK» V. I'un6epra.
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37

®opmupoBanue MmeMOpaH U
BO3HUKHOBEHHUE MTPOTOKJIETKH.

HauanbHble 3Tanbl OpraHunyecKoi
3BOJIIOIUU

38

39

OBOJIIOLUS DYKAPUOT

Uctopus 3emiin 1 METOIbI €€ U3YUCHUS.
Hckonaemble OpraHMuecKue OCTaTKH.
I'eoxpoHonorus u €€ MeToapbl.
JlabopaTtopHas pabora «3yyeHue u
OTNMCAHNE UCKOIAEMbIX OCTATKOB JIPEBHUX
OpTaHU3MOBY

0.5

40

OCHOBHBIE 3TaITbI YBOJIOIUH
pactutensHOoro Mupa. OCHOBHBIC
apomopdo3bl pacteHuii. [IpakTudeckas
pabora «3yuenue ocobeHHOCTEHN
CTPOCHUS PACTCHUI Pa3HBIX OTJICIOB)

0.5

41

42

43

OCHOBHBIC dTaITbI OBOJOIUH )KUBOTHOI'O

mupa. OcHOBHBIE apOMOP(O3bI JKUBOTHBIX.

OBoironus KUBOTHBIX. [IpakTnueckas
pabota «M3yueHue ocoOeHHOCTEH
CTPOEHUS MIO3BOHOYHBIX KUBOTHBIX)»

PazButue xxu3HM Ha 3eMIie 10 Ipam U
nepuoiam

0.5

44

45

MaccoBble BEIMUPAaHHSI — 3KOJIOTUYECKUE
KpH3UChI Tponuioro. CoBpeMeHHbIN
9KOJIOTHYECKUN KPU3UC, €r0 0COOEHHOCTH.

CoBpeMeHHas cucTeMa OpraHu4eckoro
IPOLIOTO
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O06001enrne MaTepuaa 1mo TeMe

46 "IIpoucxoxaeHnue U pa3BUTHE )KU3HU Ha
3emue".

47 OCHOBHBIE CCTEMaTUYECKHE IPYIIIIbI
OpPraHU3MOB

48 AHTpOIIOJIOTHS — HayKa O 4YeJIOBEKE
Mecro yenoBeka B cucteme
opranuveckoro mupa. JlaboparopHas

49 pabora «M3ydeHune ocoOeHHOCTEH 0.5
CTPOCHUSI CKEJIeTa YeJIOBEKa, CBA3AHHBIX C
IPSIMOXOKJICHAEM

50 Pa3Butue npencrasienuii o
MIPOMCXOXKICHUH YEIIOBEKA

51 JIBuoKyIye cuibl aHTPOIIOreHe3a

59 CooTtHoleHne OMOJIOTUYECKUX U
COLMATBHBIX (JaKTOPOB B aHTPOIIOTEHE3E

53 OCHOBHBIE CTa I aHTPOIOreHEe3a

54 [TaneoreneTuka u najseoreHOMHUKa

55 DBOJIIOIHST COBPEMEHHOTO YeTIOBEKA
Yenoseueckue pacskl. [Ipaktuueckas

56 pabota «/3ydyeHue 3K0I0rnyeckux 0.5
aJlanTalnui 4eJoBeKa»
O06o00menre MaTepuaa 1mo TeMe

57 "AnTponorenes". MexaucuunInHapHble
METO/bI AaHTPOIOJIOTHH

58 3apoKIeHUE U Pa3BUTHE KOJIOTHU
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59

60

Metoapl sxonoruu. JlaboparopHas padota
«3yueHne MeTo0B HKOJOTHUECKHUX
HUCCJIENOBAHUI

3Ha4YeHHE IKOJOTUUECKUX 3HAHUU JJIs
yenoBeka. [loneBbie HabMOIEHNUS.
DKCIIEPUMEHTHI B 3KOJIOTHH: IPUPOJHBIE U
nabopaTopubie. MojienupoBaHue B
9KOJIOTMU. MOHUTOPUHT OKpYKaroLen
Cpenbl: JTOKaIbHBIN, PErMOHAIBHBIN U
1100 TbHBIH.

0.5

61

Oxonorudeckue Gaktopsl. Od1IHE
3aKOHOMEPHOCTH JICHCTBUS KOJOTHYECKIX
¢axTopos. [IpaBuno muanmyma (K.
[npenrens, Y0. JInbux). TonepaHnTHOCTS.
DOBpUOMOHTHBIC U CTCHOOMOHTHBIC
OpraHU3MBI.

62

Abuotnueckue pakropbl. CBET Kak
sKosiornueckuit pakrop. JlabopaTopHas
pabota «BbIsiBIeHNE TPUCTIOCOOIEHUI
OpPraHU3MOB K BIMSIHUIO CBETa»

0.5

63

AbuoTtnueckue Qaxropsl. Temneparypa
KaK 3KOJIOTUYECKHUI pakTop.
JlaGopaTtopHnas pabota «BrlisiBiieHne
PUCIIOCOOTICHUH OPTaHU3MOB K BIHSTHHIO
TEMIIepaTypbi»

0.5

64

AbuoTtnueckue paxkropsl. BraxkHocTh Kak
sKosoruueckuit pakrop. JlaboparopHas
pabota «AHaTOMUYECKHE OCOOCHHOCTH
pacTeHuii U3 pa3HBIX MECT OOUTAHUS

0.5
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65
66

Cpenpbl oOuTaHUs OPraHU3MOB

buonornueckne PUTMBI

67

68

69

70

71

Buotnueckue akropsr

3HaueHne OMOTHUYECKUX B3aMMOJIEHCTBUI
JUTSL CYIIIECTBOBAHMS OPTraHU3MOB B Cpefie
oburtanus. [IpuHIIMIT KOHKYPEHTHOTO
uckioueHus [ayse.

XKuzneHubie pOpPMbI OPraHU3MOB.
XKuzneHurpie GOpPMBI pacTEeHUIA: JEPEBbS,
KYCTapHHUKH, KyCTAPHUYKH, MHOTOJICTHUE
TpPaBbl, OIHOJICTHUE TPaBbl. JKH3HCHHBIC
(OPMBI JKUBOTHBIX: TUIPOOHOHTHI,
re0OMOHTHI, a9pOOHOHTEL. OCcOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

OKOJIOrHYecKHe XapaKTepUCTUKU
HOMYJISIIIUU

OcHOBHBIE NIOKA3aTENN NOMYJIALAN:
YHUCJIEHHOCTD, IIJIOTHOCTb, BO3pAacTHas U
HOJIOBasi CTPYKTypa

72

OCHOBHBIC ITOKa3aTEIIN MOIMYJIAINN
POXKIACMOCTD, ITPUPOCT, TEMIT POCTA,
CMCPTHOCTH, MUT'pAIIUU

73
74

DKojoruyeckasi CTpyKTypa NOnyJsuu

JluHaMuKka nonyJssiuy U €€ perysuus

75

KpuBble pocTa YNCIEHHOCTH MOIYJIALMH.
Kpussle BbkuBanus. Perymsmus
YHUCICHHOCTU MONYJISIUNA: POJib (PaKTOPOB,
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76

3aBUCSIINX U HE 3aBUCALIMX OT MJIOTHOCTH.
DKOJIoTM4ecKue crpaTeruu Buaos (r- u K-
CTpaTerun).

DKoJioruueckast Huia Buaa. MHOroMepHas
MOJIEJIb dKoJIornueckon Humu Jx. 1.
XatunHCcoHa. PazMephl 3K0JI0rHYeCKOn
Hu. [loTreHnmanbHas u peaitn3oBaHHAs
uumm. JlabopatopHas pabora
«[IpucrocobneHust ceMsiH paCTeHUH K
pacceneHuIo

0.5

77

78

79

Bupa kak cucrema nonyisiuii. Apeasbl
BUJIOB. BUJIBI ¥ X )KU3HEHHBIEC CTPATETUH.
DKOJIOTHYECKHE DKBUBAIICHTEL.

O06o001eHre MaTepuana 1mo TeMe
"OK0y0rus BUJOB U NOMyIsIUi".
3aKOHOMEPHOCTH TOBEJACHUS U MUTPALIHIA
JKMBOTHBIX. BHOJIOrnueckre nHBa3uu
qY)KEPOTHBIX BUJIOB.

Coo011ecTBO OpraHu3MoB — OHOIIEHO3

80

DKxocucremMa Kak OTKpbITas cucreMa.(A.
Jx. Tencnn).

81

3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B
9KOCHUCTEME: MPOAYIIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpodudeckue ypoBHHU.
Tpoduyeckue nenu u ceTei.

82

OcHoOBHBIE TTOKa3aTENIN IKOCUCTEMBI.
buomacca n npogykuus.
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83

DKOJIOTHYECKHUE IMUpaMUu bl

KpyroBoport BeliecTB v MOTOK 3HEPTUU B

84 sKocucTeme. AOGMOTHYECKUH OJI0K
9KOCUCTEMBI.

85 W3menenust cooOIECTB — CYKIIECCHH

86 [IpupomHBIE SKOCUCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMBI MOPE 1 OKEaHOB

87 [IpupomHBIE SKOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTENEH, TyCThIHb
AHTPOTIOT€HHBIE YKOCUCTEMBI.
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUN

88 Pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, NOMYJISIIMOHHOM H
9KOCUCTEMHOM YPOBHSIX

89 YpboakocucreMmsl. [Ipaktudeckas padora 05
«M3ydenue u onrcaHue ypoOIKOCUCTEMBI» '

90 O06o0011eHne MaTepHaia 1o TeMe
"Jxomnorus cooduecTn".

01 buocdepa — obmennanerapHas 060104k
3emiun

92 VYuenue B. U. Bepnaackoro o 6uocdepe

03 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uocdepsl

94 KpyroBopots! BeniecTs u
OMOTre0XUMHUECKUE IUKIIBI

95 3oHanbHOCTH Ouochepbl. OCHOBHBIE

OHOMBI CcyIIn
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96 YcroitunBocTh Onochepsl 1

97 DKOJIOTHYECKUE KPUZHUCHI U UX PUIUHBI 1

98 BosneiictBue uenoBeka Ha 6nochepy 1
AHTpPONIOT€HHOE BO3JICHCTBHE HA

99 PaCTUTENBHBIA U )KUBOTHBIN Mup. OXpaHa 1
PUPO/IBL.

100 OCHOBHBIC TIPUHIIHITBI YCTOHYHUBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U IIPUPOJIBI
PanmonaneHOE PUPOIOIOIB30BAHHE U

101 COXpaHECHHE OMOJIOTHIECKOTO 1
pazHoo0paszus 3emin

102 O06o001eHre MaTepuana 1mo TeMe 1
"buocdepa-rnobdanbHas sxocucTema".

OBIIEE KOJIMYECTBO YACOB I10 102 75

[MTPOI'PAMME
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