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BUKTOpPOBHA o300

Bxoaut B CoaepaxartenbHblii pazaes [Iporpammel cpeanero o0mero od0pasoBanus
. 2.1. PaGo4yue nporpamMmsl y4eOHBIX NPeIMeTOB, Y4eOHbIX KYPCOB (B T.4. BHEYPOUHOM
AeITeJIbHOCTH), y4eOHBIX MOYyJIeil
nmn.2.1.9 «buoJiorusi» Ha yriiyGJileHHOM YPOBHe

Coaepixkanue yueOHoro npeamera «buosnorus» Ha yriy0jJeHHOM ypOBHe.

10 kanace

CopnepxaHue MNpPOrpaMMbl, BBIACIEHHOE  KVpPCUBOM, HE BXOAMT B  IPOBEPKY
rocynapcTBeHHoi utorosoi arrecrauuu (I'MA).

Tema 1. buosiorus kak Hayka — 1 4.

CoBpemeHHast OuoJiorusi — KOMIUJIEKCHasi Hayka. Kparkas uicropusi pa3BUTUsL OMOJIOTHU.
buonornueckue Hayku M H3ydaeMmble UMU TpobOiembl. DyHIaMEeHTaJdbHBbIE, MPUKIATHBIE U
MTOMCKOBBIE HAyYHbIE UCCIIEIOBaHMsI B OMOJIOTUH.

3HaueHne OuoJIoTMH B (POPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAyYHOUN KapTUHBI
mupa. [lpodeccun, cBszaHHble ¢ Ouosorueil. 3HaueHue OWOJOTHM B TPAKTUYECKOM
NESITeIbHOCTH YeJIOBEKa: MEAMIIMHE, CEJbCKOM XO3SHCTBE, MPOMBIIIICHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpauuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. W. Bepuanckuii, WU. II. IlaBnos, M. M. Meunuko, H. W. Basunos, H. B.
Tumodees-Pecorckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuis! u cxembl: «CBsI3p OHOJIOTUU € APYTUMU Haykamuy, «Cuctema OMOJIOTHYECKHX
HayK».

Tema 2. ’KuBble cucTeMbl M MX U3y4YeHHE — 2 Y.

XKuBble cucTemMbl Kak mpeaMeT u3ydeHus ouosoruu. CBONCTBA KMBBIX CUCTEM: €IUHCTBO
XMMHYECKOTO COCTaBa, ITUCKPETHOCTh U LEJIOCTHOCTb, CIIOKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb,  CaMOOpraHU3alusi, CaMOBOCIPOHU3BEICHHE, Pa3ApaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHuM3aluyd SKUBBIX CHCTEM: MOJICKYJISPHBINA, KIETOYHBIH, TKaHEBBIH,
OpraHu3MEeHHbIH, MOMYJIALIMOHHO-BUI0OBOM, 9KOCUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuznp kak ¢opma cyirecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue UBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHu3alluu.

N3ydenue xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msMmepenue,
OKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanu3. [loHsATHe O 3aBUCUMOM U HE3aBHUCHUMOU
nepemenHoit. [lnanmpoBanue skcrnepumenta. [locTaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonsatue BeIOOPKU U €€ JoCTOBEpHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. OleHKa
JOCTOBEPHOCTH TMOJyYEHHBIX Pe3yNbTaToB. [IpHuMHBI UCKaX)EHUS PE3ylIbTaTOB IKCIEPHUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bHONOrHYecKHe CHCTEMBD»,
«CBoiicTBa )KMBOW MAaTepUN», «YPOBHU OpraHU3alUH KUBOU NMPUPObD», «CTpOCHHE )KMBOTHOM
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OPraHU3May,
«buoreornenos», «buocdepa», «MeToabl U3y4eHUs )KUBOM TPUPOIBI».

Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHME JJIsl MPOBEICHHS HAOMIOACHNUH, U3MEPEHHH,
9KCIEPUMEHTOB.



IIpakTnueckas padora «/cronb3oBaHHE PA3IUYHBIX METOJIOB IPU HU3YYEHUHU >KHUBBIX
CUCTEM.

Tema 3. buosiorust kjaeTtkn — 2 4.

Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITUS KIETKH.
Pabote P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

MeTtopl MOJIEKYJIIPHOM UM KJIETOYHOM OMOJOrMM: MHUKPOCKOIHS, XpomaTtorpadus,
anekTpodopes, METOJ  MeueHBIX aroMoB, auddepeHnManbHOE — IEHTPU(YTrHpOBaHUE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanvhoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Toptpersr: P. I'yk, A. JIeBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabmuipl U cxembl: «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBIN MHKpockom», «Mcropus
Pa3BUTHSI METOJI0OB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PacTUTENbHBIX, KUBOTHBIX U
OaKTEepHAIBHBIX KIIETOK.

IIpakTnueckas padora «/I3yueHue MeTONOB KIETOYHOM OHojoruu (xpomatorpadus,
anektpodopes, nudpdepennnanbroe nenTpudyruposanue, [ILP)».

Tema 4. XumMnuyeckasi opranusanus Kjierku — 10 4.

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOpPHUTEINA, peareHra, y4yacTHe B CTPYKTYPHUPOBAHHUU KIETKH, TEIJIOPETyIALHUU.
MunepasnbHbI€ BellecTBa KIETKH, UX OMoJsiorndyeckas poib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHMCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moisiekynbl. [lepBuuHas cTpykTypa Oenka, NMenTHAHAs
CBs3b. BTOpuuHas, TpeTwdHas, 4deTBepTHYHas CTPYKTypel. JleHartypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, Aucaxapuibl, OJIMTOCaxapuibl W mojucaxapuibl. OOmmii
IJIaH CTPOCHUS U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  TmapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanus — JTHIHAIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOume
CBOMCTBa OHMOJIOTHYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Mpunnun kommiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u 6uonorunueckue Gynkiuu JHK. Buasr PHK. ®ynkuun PHK B kiietke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakiun  AT®. BoccraHoBleHHbIE TNEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. [[pyeue
HyKIeo3uompugocghamol (HT®).CexBeHupoBaHUE JIHK. Memoowi 2eHOMUKU,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u OpeaHuyecKuti CuHme3 OUOMONEKYN U
UX HEeNnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpersr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXHUBOW MPUPOJELY,
«Pacrpenenenre XuMUYECKUX AIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmumer u cxemsl: «lleproguveckass TabmuIa XUMHUYECKUX dlIeMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKyNbl Oenkay,



«CTpyKTypBl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTH, «CTpoeHue MosaeKyasl ATOx».

Ob6opynoBanue: XUMUYECKas Ocyia 1 000pyI0BaHHUE.

JlaGopaTopHasi pa6oTa «OO0HapyKeHHE OEITKOB C TIOMOIIbIO KAY€CTBEHHBIX PEAKITHIN.

JlabopaTopHasi padora «lccienoBaHue HYKJIEMHOBBIX KUCJIOT, BBIIECICHHBIX U3 KIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. CTtpoenue u pyHKINHU KJIeTKH — § 4.

Tunsl kneTok: sykapuoTHdeckass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHUS KJICTKH.

Crpoenue mnpokapuoTHUEeCKoW KieTku. Kierounas creHka OakTtepuii U apxeil.
OcoOeHHOCTH CTPOCHUS TeTepOTPOPHOIN 1 aBTOTPO(HON MPOKAPUOTHIECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKoM MemOpaHbl. TpaHCHOPT BEIIECTB 4epes
I1a3MaTHYECKyl0 MeMOpaHy: mnaccuBHBIM (Iuddy3us, oOnerdy€éHHas AUPQy3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). Ilomymponunaemocts MemOpanbl. Pabora
HaTpUI-KaJIMeBOro Hacoca. DHAOLMUTO3: MMHOIUTO3, (paronuro3. Jk3ounuTto3. Kiuerounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

Hurommazma. I[luro3osb. [lutockener. [IBmkeHue uurTomsasmbl. OpraHoWAbl KIETKH.
OnHomeMOpaHHBIe OpraHOMbI KJIETKHU: 3HaorazMarndeckas cetb (IIIC), anmapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CrpoeHue rpanyiaspHoropetukynyma. Mexanusm wnanpasenrenus 6enkoe ¢ OIIIC. Cuntes
pactBopuMbIXx  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. Imankuii  (arpaHynspHBIN)
SHJOIUIa3MaTHYeCKuid peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvodcu. TpaHCTIOPT BENIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoOWbl KJIETKH: MUTOXOHIPHUM, IJIACTUIbL. [Ipoucxooicoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM # miuacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIE IJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

Hemem0panubie opranouasl kietku CtpoeHue M QyHKIUU HEMEMOpPaHHBIX OPraHOMIOB
KIICTKHU. PuGocomsr. IIpomesicymounvie Gunamenmol. MuxkpodunameHTbI.
Axmunogvlemuxkpogunramenmol. MplllleuHble KIETKU. AKMUHOBbIE KOMNOHEHMbl HeMbIUEUHbIX
xkremox. Mukpotpybouku. Kinerounsiit nentp. CTpoeHue U ABM)KEHUE JKTYTUKOB M PECHHUYEK.
MuxkpotpyOouku 1uTorasmel. Llentpuomns. benku, accoyuuposanHvle ¢ MUKpoguiameHmamu u
Mmuxpompybouxamu. MomopHnvie benxu.

SAnpo. OGonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOEHHE U (PYHKIIUU.
Snepusiii 6enkoBbIil MaTpuke. [IpocTpaHCTBEHHOE pacmoOkKEHHE XPOMOCOM B MHTep(ha3HOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomaTHHAa — TUCTOHBL. J{uHamuxa SA0epHOl
06010uKU 8 Mumose. foepHulii mpauncnopm.

Knerounsie  BkmroueHus.  CpaBHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuel u cxembl: «CTpoeHHE >YKapHOTHUECKOH KieTku», «CTpoeHue >KMBOTHOM
KIeTKN», «CTpOeHNe pacTUTENIBHON KIETKW», «CTpoeHre MUTOXOHAPUW», «Sapo», «CtpoeHue
IIPOKapPUOTUYECKOMN KIETKI.

OO6opynoBaHue: CBETOBOH MHKPOCKOI, MHUKpPOIpEnapaTbl PacTUTENbHBIX, >XHBOTHBIX
KJIETOK, MUKpOTIpenapaTbl OaKTepHUalIbHbIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK pa3IMYHbIX OPraHU3MOBY.



IIpakTnuyeckas padora «/3yueHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi pa6ora «lccienoBanue miaazMoiau3a U JEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHne ABMKEHMSI LIUTOIIA3MbI B PACTUTENIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NIpeBpallicHHe JHEPTUH B KJIeTKe — 9 4.

AccuMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTpOGHBIH W  reTepoTpodHBIA. YdacTHe KuCIOpojga B  OOMEHHBIX — IIpoIeccax.
Ouepreruyeckoe obecneueHne KieTku: mpespamenue AT® B 0oOMEHHBIX Tpoleccax.
@DepMEeHTAaTUBHBIM XapakTep peakUuil KJIETOYHOTro Merabonu3Mma. PepMeHThl, MX CTPOEHUE,
cBoiictBa M MexaHu3M jaedcTBus. Kodepmentel. Otiamunst (pepMEHTOB OT HEOPTaHUYECKUX
KaTtajau3aTopoB.  benku-aktuBatopel M OEJNKU-UHTMOUTOPBHI.  3aBUCUMOCTb  CKOPOCTHU
(epMEeHTAaTUBHBIX PEaKIUil OT pa3INYHBIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHWYECKHX BEHIECTB B KieTKe. DorocuHTe3. AHOKCUEHHbIU U
oKcucennvlll (omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponb xjmoporuiactoB B mpouecce porocunre3a. CBeToBass U TEMHOBAs
daspl. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TIpoayKTHBHOCTH (POTOCHHTE3A.
Bnusinue pa3nuyHbix (pakTOpoB Ha CKOPOCTh GOTOCHHTE3A. 3HaUeHUE (OTOCHUHTE3A.

XemocuHre3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHUPHUIMPYOIINE
OakTepuu, Kene300aKTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

AnaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpogykTsl OpokeHHsl U UX HCIOJIb30BaHUE
YEJIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTUM W BO3OYAUTENH
00Je3HEH.

AdpoOHBIE OpPraHW3MBI. JTambl JHEPreTHYECKOr0o oOMeHa. [loaroToBUTENBHBIN ATal.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE TIIFOKO3BI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE IbIXaHUE. POJIb MUTOXOHAPUHI B MpOILECCax
Ouosornyeckoro okucieHus. lluxknmueckue peakunu. OxuciauTenbHoe (ochopUIHpOBaHUE.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomomnnoi ATD-
cunmaszwi. IlpeumymectBa a’poOHOro mmyTH OOMEHAa BEIIECTB TMepe]] aHa’POOHBIM.
O} PeKTUBHOCTH IHEPTETHICCKOTO OOMEHA.

JdemoHcTpauuu

[Toptpetsr: Ix. ITpuctau, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «DOTOCHHTE3», «IJHEpPreTHUeckuii oOMeH», «buocuHTe3 Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.

O06opynoBaHue: CBETOBON MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopatopHas pabGora «lI3ydeHue KaTaJIUTHUECKOM aKTUBHOCTH (EpMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTauasbl)».

JlaGopatopnas padora «/3yueHue (epMEHTATMBHOTO pacLICIUIEHUs IEepoKCuaa
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopatopHas padora «CpaBHeHHE IPOLIECCOB (DOTOCHUHTE3a U XEMOCUHTE3a».

JlaGopatopHas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U JABIXaHUSD».

Tema 7. HacnencrBenHass nHGpoOpManus U peaJn3anus e¢ B KJeTke — 9 4.

Peakunn marpuysHoro cunresa. [IpHHIMI KOMIUIEMEHTAPHOCTH B PEaKLUAX MaTPUYHOTO
cuHTe3a. Peanmsanus HacneAcTBeHHOM uHpoOpManuu. ['eHeTmdyeckuit Kojd, €ro CcBoOiicTBa.
Tpanckpunuus — matpuunbelid cunTe3 PHK. IIpuHIMNBI TpaHCKpUNIMK: KOMIUIEMEHTApHOCTD,
aHTUNAPAJUIEIbHOCTh, aCUMMETPUYHOCTD. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue TpancnoptHeix PHK B GnocunTtese Oenka. YcioBust
ouocunresa 6enka. Koguposanue amuHokucaoT. Pob pubocom B GrocunTese Oemka.



Cospemennvie npeocmagienuss o cmpoeHuu 2enos. Opranuzanus TeHOMa y MPOKApUOT U
9YKapHOT. Perymsnusi akTMBHOCTH T'€HOB Y mNpokapuoT. ['umote3a omepona (®. XKako06, XK.
Mano). Monexynapuvle mexanuzmvl s3Kcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOIECCOB B KieTke. KileTounslit romeocTas.

Bupychel — Heknerounbie (JOPMBI KU3HH U OOJMUTaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXKHBIX BHPYCOB, DPETPOBHPYCOB, OakrepuodaroB. Kusuennwvii yukn [HK-cooepoicawux
supycos, PHK-cooepacawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycupie 3a0oneBanHusi uenoBeKa, KHUBOTHBIX, pactenmid. CIIMJ], COVID-19,
COIIMAIBHBIC U METUIIUHCKHIE TPOOIJIEMBI.

buoungopmamura: unmeepayus u ananuz 6orvuux maccusos («bigdata») cmpykmyphuix
ouonocuueckux Oannvlx. Hanomexuonoeuu 6 oOuonoeuu u meouyune. Ilpocpammupyemvie
@dynxyuu denxos. Cnocobvl 00cmasKu 1eKapcme.

JdeMoHcTpanuu

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

Tabmuubpt u  cxembl: «buocunTe3 Oenka», «['eHeTmdeckuit Koy, «BuUpyCH»,
«baxTtepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. /KuzHeHHBIN UK KJIETKH — 6 4.

Knerounsrii mukmn, ero mepuoasl u perymsuus. WMuatepdaza m muto3. OcoOeHHOCTH
mporeccoB, mpoTekarouux B uHTepdase. Iloaroroska kinetku k aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKMM M TOCTCUHTETUYECKUH (TIPEMUTOTUYECKUIN) MEepUOIbl
uHTEpPa3Hbl.

Marpuunbsiii  cunte3 JHK — pennukanusa. [lpunnuner  perumkanuu — JIHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPaUIEIbHOCTh. MexaHu3m
pemukanun  JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl u  TenoMepasa.
XPOMOCOMHBI HA0Op KIETKH — KapUOTHUI. J[MIUTOMIAHBIA M TaruIOMIHBIA HaOOPBI XPOMOCOM.
I'omonoruyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenue kietkn — MuTo3. CTaguyM MUTO3a U MPOUCXOJAIIME B HUX MPOLECCHL. THIIbI
muto3a. Kapruokunes u nutokunes. bruonoruueckoe 3HaueHre MUTO3a.

Perymsmuss mMutoTHueckoro uukia kietkd. I[Iporpammupyemasi kiierouHas rulenb —
arormnTos.

Knerounoe a1po, XxpoMOCOMBI, (PyHKIIMOHANIbHASI TEHOMUKA. Mexanusmsl nponughepayuu,
oughgepenyuposxu, cmapenus u eubenu kiemox. «l{ugpposas xnemrkay — ououngopmamuyeckue
Mooenu PYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpanun

Tabmuipel u cxembl: «KU3HEHHBIA LUK KIETKW», «Muto3», «CTpoeHHEe XpOMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKpoTpenaparbl: «MUTO3 B KJIETKaxX KOpeIIKa
JTyKay.

JlabopaTopHasi pa6ora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopunas pabora «Habnronenne mMuTO3a B KJIETKaX KOHYHMKA KOpeENIKa Jyka (Ha
TOTOBBIX MUKpPOIIpernapaTax)».

Tema 9. Ctpoenne u pynknnu opranu3mon — 17 4.

buonoruueckoe  paszHooOpaswe  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUIHEACSITETbHOCTH OJHOKIETOYHBIX OpraHu3MOB. bakrepun,
apxeu, OJTHOKJIETOYHBIE TPUOBI, OJJHOKIETOUYHBIE BOJIOPOCIH, Ipyryue MpoTUCThl. KoloHnanbHbIe
OpraHU3MBbI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak enquHoe nesoe. 'omeocras.



Txanu pacrenmit. Tumbl pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHAsA, IOKPOBHAS,
MIPOBOJIAINAsT, OCHOBHAsI, MexaHu4yeckas. OCOOCHHOCTH CTPOCHHUS, (PYHKIUN U PACIIOTIOKEHUS
TKAaHEH B OpraHax pacTEHUMN.

TkaHM JKHBOTHBIX M  4YEJOBEKA. T[UIbI KUMBOTHBIX TKAaHEW: JNUTEIUAJIbHAS,
COCIMHUTEINIbHAS, MbIlIeuHasi, HepBHas. OCOOCHHOCTH CTPOCHUs, (QYHKIUHA W PACIOIOKEHUS
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA.

Opraunsl. BereratuBHbie U reHEpaTUBHBIC OpraHbl pacTeHnii. Opralbl U CUCTEMbI OPraHOB
YKUBOTHBIX U YeJOBeKa. OYHKIUHM OPraHOB U CHCTEM OPraHOB.

Omopa Tenma opranu3moB. Kapkac pacrenmii. CkeneTsl  OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyKHbI! 1 BHyTpeHHUH ckeneT. CTpoeHHE U TUIIBI COSTUHEHUS
KOCTEH.

JIBi>keHne opraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: amMEOOHIHOE,
JKTYTUKOBOE, PECHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTCHHW: TPOMU3MBI M HACTHH.
JIBM>KEeHME MHOTOKJIETOYHBIX KUBOTHBIX U YeJIOBEeKa: MbllieuHas cucrema. Peduexc. CkenetrHoie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmoB. IlornomieHne BOAbI, YIIEKUCIOTO Ta3a U MUHEPAIBbHBIX BEIECTB
pactreHusiMi. [luTaHwe >KUBOTHBIX. BHYTPUIIOJOCTHOE W BHYTPUKJIETOYHOE MHUIIEBAPCHHUE.
[IuTanve MO3BOHOYHBIX JKUBOTHBIX. OTIENbI MUILEBAPUTEIBHOrO TpakTa. [lumieBapurenbHbie
enessl. [IuneBapurenbHas cucTemMa 4eIoBeKa.

Jpixanue opraau3MoB. [[pixanue pactenuid. Jprxanue sxuBoTHBIX. Juddy3us ra3os yepes
MOBEPXHOCTh KiIEeTKU. KoxxHoe npixanwe. J[prxarenbHas moBepxHOCTh. JKabGepHoe m n€rouHoe
JbIXaHWe. JIpIxaHue TMO3BOHOYHBIX J>KMBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIOKHEHUE
CTPOEHHUs JIETKMX MO3BOHOYHBIX >KMBOTHBIX. /[[pIXaTeinbHasi cucrema delioBeka. MexaHu3Mm
BEHTUJISIIUM JIETKUX y NITUI U MIIeKonuTaromux. Perynsamus apixanus. JlpixareabHble 00bEMBIL.

TpaHcmopT BemIECTB y OpPraHu3MoB. TpaHCHIOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopt
BEIIECTB Yy JKHUBOTHBIX. KpoBeHOocHas cucrema u €€ opransl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpamieHusl.  DBOJIOIMOHHBIE  YCIOXHEHHMS  CTPOEHHUSI  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuusi.

Boinenenne y opraHusmoB. Beinenenue y pacteHuil. BelneneHue 'y KMBOTHBIX.
Cokpaturenbubie Bakyoiu. Opranbl BbifeneHus. OuibTpaius, cekpeuus H o0paTHoe
BCAaChIBaHUE KaK MEXaHU3MbI pabOThl OpraHoB Bhle/IeHUs. CBS3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMH. BplielieHne y MO3BOHOYHBIX XKMBOTHBIX M 4esoBeka. [loukm.
Crpoenue u pynkunonuporanue Heppona. OOpa3zoBaHHe MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX opraHu3MoB. Cropsl OakTepuil u
LUCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOUHbIX pacteHnil. Kyrtukyna. Cpenctsa nacCuBHOU U
XUMHYECKOH 3aIUThL. OUTOHIINIIEI.

3amuTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. I[OKpOBBI M MX MPOU3BOIHBIE. 3allUTa OpraHu3Ma
oT Oone3neil. MMMmyHHas cucrema denoBeka. KIleTOUHBII W TyMOpalbHBIH HMMMYHHTET.
Bpoxnéuuelii u npuoOperéHHbIM  cnenuduveckuii UMMYyHUTET. Teopus KIOHAJIbHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnanutensHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHTETA B Pa3BUTHUU CHCTEMHBIX 3a00JIeBaHUM.

Pazmpaxumocts M perymsiuus y OpraHu3mMoB. Pa3zipaxuMocTs y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PaznpaxumocTs U perynsuus y pacreHud. PocToBeie BeliecTBa U UX
3HAYEHUE.

HepBHas cuctema u peduieKTopHasi perynsnus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ENbl. DBOJIIOMUOHHOE YCIOXHEHUE CTPOEHHS HEPBHOM CHUCTEMBI y KUBOTHBIX. OTIenbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekropHas ayra. besycnoBHbie U
YCIOBHBIE PEQIICKCHI.



I'ymopanbpHas perymsiuyst M SHIOKpUHHAs CUCTEMA JKMBOTHBIX U 4yesioBeka. JKesessl
SHJOKPUHHOM CHCTEMBI M HMX TIOPMOHBI. [leficTBue TrOpMOHOB. B3aMMOCBA3b HEPBHOU U
SHIOKPUHHOU cucTeM. ['unoranamo-rumnoduszapHas CucTeMa.

JdeMoHcTpanuu

IToptper: U. I1. I1aBnoB.

Tabmuuer u cxembl: «OIHOKJIETOYHBIE BOJOPOCITN», «MHOTOKJIETOUYHBIE BOJOPOCITH»,
«baxtepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHMiD», «CuUCTEMBl OpraHoB
II03BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHee CTpOEHHE HAaCeKOMbIX», «TKaHu pacTeHHi,
«KopneBbie cucrembr», «Ctpoenue credns», «CTpoeHue IMCTOBOM MIacTUHKWY, «TkaHu
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucremay,
«/pixaTenpHass cucrtema», «HepBHas cucremay, «Koxa», «MpblliedHas cucremay,
«BoigenurensbHas cucrema», « JHIOKpPUHHAA cucTeMay, «CTpoeHue MbIib», «MMMyHHTET»,
«KumeunononoctHsie», «Cxema NUTaHUs pacTeHui», «KpoBeHOCHbIE cHCTEMBbI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHe TIaHapun», «BHyTpeHHee CTPOCHHE J0KJIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHast cucrema msrymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruiy, «HepBHas cuctema MIEKOMMTAIOIIKXY,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOTpenaparbl TKaHel, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJTIOKOXKHX, JKUBbBIE
9K3EMIUISIPhl KOMHATHBIX pacTeHUH, repdapiy pacTeHUN pa3HbIX OTAENOB, BIa)KHbIE IIperapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUHA OECTIO3BOHOYHBIX )KHUBOTHBIX, CKEJIET YEJIOBEKa,
obopynoBaHue s JAEMOHCTpAallMd T[OYBEHHOTO W BO3AYILIHOIO MHUTaHUS PaCTEHUH,
paciiernyieHus Kpaxmaia U OelIKoB TMoJ JeHcTBUEM (EpMEHTOB, O0O0OpYyAOBaHHE JUIf
JEMOHCTPALIMH OMBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBYKCHHM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHne TKaHEeil pacTEHUI».

JlaGoparopHas padora «/3yueHne TKaHei 5KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PasMHOKeHHe U Pa3BUTHE OPraHU3MOB — 8 4.

®opMbl pa3MHOKEHHS OPraHU3MOB: OecIioyioe (BKIIK0Yas BEreTaTUBHOE) U 10JI0BOE. Bubl
0€ecroJIoro pa3MHOXKEHUS: IOYKOBAaHUE, CIOPYJIALUSA, (parMeHTalMsl, KIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. I[lomoBbie kneTku, wim ramersl. Meio3. Craguu Mmeio3sa.
[ToBenenue xpomocom B Meiose. Kpoccunrosep. buonornyecknii cMpICil Mei03a U TOJIOBOTO
mpouecca. Melo3 1 €ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.

IIpenzaponpiueBoe paszsutue. I'ameroreHe3 y KMBOTHBIX. [looBble  Kene3sbl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieToK. CrnepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KIIETOK.

Omo10TBOpeHNEe U 3MOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIJIOJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

WnauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOIOTUS — HayKa O pa3BUTHU
opranu3MoB. Mopghozenes — o0na u3 enasnvlx npooaem smopuonocuu. Konyenyus mopgozernos
u mooenu mopghoeenesa. Ctaaun >MOpHOTEHE3a KUBOTHBIX (Ha MpUMepe JIArylkn). Jpobiaenue.
Tunsr npobnenus. [Jemepmunupoeannoe u nHeoepmuHupogannoe opobnenue. bnacmyna, munwvi
onacmyn. OcOOEHHOCTH JPOOIEHUS MIIEKOMUTAIOUIUX. 3apOo/bIIIeBble JUCTKU (TacTPyJIsALus).
3aknagka OpraHoB M TKaHEHM U3 3apOJBIIIEBBIX JINCTKOB. B3anMHOE BiMsAHME YacTel
pa3BUBaIOLIErocs 3apojipllia (AMOpHOHAIbHAs MHAYKUMA). 3akiajka IIJ1aHa CTPOCHHS
KUBOTHOTO Kak pe3yiapTaT HEpPAPXUUYECKUX B3aUMOJEHCTBUI TeHOB. BiusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButue x*uBOTHBIX. IlocTaomOpuonansHblil mepuon. Ilpsmoe u Hempsimoe
pa3ButHe. PasButHe ¢ Meramopdo3oM Yy OEClO3BOHOYHBIX M IO3BOHOYHBIX IKHBOTHBIX.
buonorudeckoe 3HaueHUE NMPSAMOTO U HEMPSMOIO Pa3BUTHUS, UX PACIPOCTPAHEHUE B MPHUPOJE.



Tunbel pocta >XUBOTHBIX. DakTOpbl pPEryaslMu pocTa KUBOTHBIX U dyenoBeka. Craauu
MOCTAIMOPHOHAIILHOTO Pa3BUTHA y XUBOTHBIX M 4elloBeKa. [leproabl OHTOreHe3a dYeJoBeKa.
CrapeHue u cMepTh Kak OMOJIOTMYECKUE TIPOLIECCHI.

PasmHoxenne u pasButue pacteHuid. ['ameropur u cmopodur. Meiio3 B KU3HEHHOM
nukine pacrenuid. OOpa3oBaHHWe CIop B Ipolecce Meio3a. l'ameroreHes y pacTeHUH.
OmnonoTBOpEHHE M Pa3BUTUE PACTUTENIBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHH.

MexaHu3MBbl peryisiiiii OHTOIeHEe3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

[optpetst: C. I'. HaBamun, X. [lIneman.

Tabmuuer u cxembl: «BereratnBHOE pa3MHOKEHHUE», « THUIIBI OECIOJIOr0 pa3MHOKEHHS,
«Pa3MHOXXEHHE XJTaMUJOMOHaAb», «Pa3MHOXKeHWE JBIJICHB», «Pa3MHOXEHHUE THUIPHDY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMATO30UAAY,
«OcHOBHBIE cTaauM OHTOreHe3a», «lIpsamoe u Hempsmoe pas3BuTHe», «Pa3zBuTHe Maiickoro
Kyka», «Pa3Butue capanum», «Pa3BUTHE JATYIIKW», «/[BOIHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OJHOJOJBHBIX W JBYAOJBHBIX pacTeHUW», «KU3HEHHBIH UK
MOPCKOM  KamycTbl», <OKM3HEHHBIM IMKI MXa», <OKM3HEHHBIM IUKI MAlOPOTHUKAY,
«OKM3HEHHBIA LIUKIT COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIpenaparhbl SHIIeKIETOK U CIIEpMaTo30110B,
Mozenb «L{UKIT pa3BUTHS JIATYIIKI.

JladbopaTtopHas pabora «/3yueHue CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOTpenaparax».

IIpakTuyeckas padora «BpIABICHHE MPU3HAKOB CXOJICTBA 3apOJBIINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICIINX PACTCHUIN.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPTraHU3MOB — 2 4

Hcropusi cTaHOBIIGHMsI U pa3BUTHS TeHETUKH Kak Hayku. PaGorer I'. Mengpens, I'. ne
®pusza, T. Moprana. Ponp oTedecTBeHHBIX Y4YEHBIX B pa3BUTUU TeHeTHku. Paboter H. K.
Konsnonra, H. 1. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJUIEJIbHBIE
I€Hbl, AJIbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIA IPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JWHUSA, THOPUAbI, TeHOTHN, (eHoTurn. OCHOBHBIE METOJbl T€HETHKHU:
rUOPUA0TIOr MUECKUM, TUTOJIOTHUECKHI, MOJIEKYJISIPHO-T€HETUUECKHIA.

JdemoHcTpauuu

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H.
benoszepckuii, I'. /1. Kapnieuenxo, 10. A. ®ununuenko, H. B. Tumodeen-Pecosckuii.

Tabmuis! u cxembl: «MeToIbl TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlabopaTopnas padora «/Ipozoduna kak 00bEKT FreHETUYECKUX UCCIEIOBAHUID.

Tema 12. 3akoHOMEpPHOCTH HaCJeACTBEHHOCTH — 10 4.

Mounorubpuanoe ckpeuuBanue. I[lepBeiii 3akoH MeHaens — 3aKOH €IUHOOOpa3us
rubpuoB nepBoro mokoieHus. IlpaBuno momuHupoBaHUs. Bropoil 3akoH MeHzaens — 3aKoH
pacierneHus mpusHakoB. [[uTonorndeckre 0CHOBBI MOHOTHOPUIHOTO CKpenuBanus. [ umoTesa
YUCTOTHI TaMET.

Ananmmsupyroniee  ckpemuBaHue.  [IpoMeXyToOdHBI ~ XapakTep  HAcl€AOBaHHUS.
Paciieruienne npru3HakoB IpU HETIOJIHOM JOMUHUPOBAHUU.
JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3akOH HE3aBHCHMOTO

HacCJICAOBaHUs ITPU3HAKOB. L[I/ITOJIOFI/I‘-ICCKI/IC OCHOBBI ,Z[I/IFI/IGPI/L[[HOFO CKpCHIUBaHHA.
CI_IeHJ'IeHHOC HACJICAOBAaHUC ITPU3HAKOB. PaGotsr T. MopraHa. CI.[CI'IJ'ICHHOC HaCJICJ0BaHUC
T'CHOB, HAPpYIICHUEC CUCINICHUSA MEXKAY I'CHAMMU. XpOMOCOMHaﬂ TCOpHUA HACICACTBCHHOCTH.



I'enernka nosia. XpOMOCOMHBIM MEXaHU3M OIpeNEIeHUs IoJla. AyTOCOMBI M IOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M TreTeporaMeTHbIl Moj. ['eHeTudeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBaHnne npu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

I'enotun kak wnesnoctHas cucreMa. IlnedoTponmus — MHOKECTBEHHOE JEHCTBUE TIEHA.
MHOKECTBEHHBI ayuien3M. B3auMoJelCcTBUE HEaUIeIbHBIX T'€HOB. KoMIJIEMEHTapHOCTD.
Onucras. [Tonmumepust.

['eHeTMYECKUMI KOHTPOJIb DPa3BUTHsI pACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXke
(U3HOJIOTUYECKUX TIPOIECCOB, TIOBEJCHUS W KOTHUTHBHBIX (yHKIWH. ['eHeTmdeckue
MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aMMOJICHCTBUS «XO3SIMH — TApa3uT» U «XO35UH —
MUKpOOHOMY. ['eHeTHYeCKHe acTieKThl KOHTPOJIS ¥ U3MEHEHHUS HACIIEJACTBCHHON HH(pOpMauu B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuubl u cxemsl: «IlepBbiii 1 BTOpor 3akoHBI Menpens», «Tpetuit 3akoH MeHuemns»,
«AHanu3upymlee ckpenuBanne», «HenonHoe noMmuanpoBanuey, «CIETUICHHOE HAC/IeIOBAaHNE
MIPU3HAKOB y JIpo30uibly, «['eneTnka nonay, «Kapuortum yenosekay, «Kapuotun apo3opuiibn,
«Kapuotun ntuue», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMoIeiCTBUE T€HOBY.

OGopymoBaHue: MOJIETH A IEMOHCTPAIIUM 3aKOHOB €IMHO00pa3us THOPUIOB TIEPBOTO
MOKOJICHUSI M PACUICIUICHHUS] MPU3HAKOB, MOJENb ISl JEMOHCTpPAIlMM 3aKOHA HE3aBUCHMOIO
HACJIEIOBaHUA MTPU3HAKOB, MOJENb ISl IEMOHCTpAlMU CUEIUICHHOTO HACJIeI0BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3oduia.

IIpakTuyeckass padora «l3ydyeHne pe3ynbTaTOB MOHOTHOPHUIHOTO CKpPEIIUBAHUS Y
TPO30(UITBD».

IIpakTHyeckasi padora «V3ydeHue pe3yabTaTOB JTUTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYHUBOCTH — 6 4.

B3aumopeiictBue reHoTHNa W cpennpl Npu GopMmHupoBaHMHM (GeHoTHra. M3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE NPU3HAKKM. BuIpl  U3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeHYUBOCTh. Poinib cpeabl B (opmupoBaHuHM MOIUGUKAIUOHHON
u3MeHunBocTH. HopMma peakuuu npusHaka. BapuanmoHHBIH psii M BapuanuoHHas kpuBas (B.
Horanncen). CoiicTBa MOIU(DUKAITMOHHOW U3MEHYHBOCTH.

l'enoTunuueckass HU3MEHYMBOCTh. (CBOWCTBA T'€HOTUIIMYECKOW W3MEHUYUMBOCTH. Bupl
FeHOTUIINYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KomOunaTtuBHas U3MeHUYMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBa KOMOMHATHUBHOM
W3MEHUYUBOCTH. Pojb KOMOMHATHBHON M3MEHYMBOCTH B CO3/IAHUU T€HETUYECKOTO pasHOOOpa3us
B IpeJieNax OJHOrO BUAA.

MyrauyonHass HM3MEHYUMBOCTh. Buabl MyTanuil: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W MHAYLUPOBaHHbIE MYyTalUWU. SnepHble W LUTOIJIA3MATHYECKHE MYTallUH.
Comarnueckre W MOJoBble MyTauuu. [IpUuuMHBI BO3HMKHOBEHHMS MyTauuid. MyTareHsl U HX
BJIUSIHME HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psnoB B HacnenactBeHHoOW wu3MeHunBoctd (H.W. BaBunoB). BresnepHas HM3MEHUHMBOCTh U
HaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (HAKmopos 6 HACIed08aHUuu U
UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuielr 1 cxembl: «Buapl HW3MEHUHMBOCTH», «MoaudukanroHHas HW3MEHUYHUBOCTHY,
«KoMmOuHaTHBHAsT ~ M3MEHYHMBOCTBY,  «Meiio3»,  «OmnomotBopeHue»,  «[‘eHeTnueckue
3a00JIeBaHUS YeTIOBEKay, «Buabl MmyTaruiiy.



O6opynoBaHue: XUBbIE W TrepOapHbIE 3K3EMIUIPhl KOMHATHBIX PACTCHHI, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMYHBIMUA BUJAMU H3MEHYUBOCTH.

JlabopaTopuasi padora «lccrnenoBaHue 3aKOHOMEpPHOCTEH  MOIU(PUKAITMOHHOMN
n3MeHYuBOCTH. [locTpoeHre BapraliMOHHOIO psiJia U BApUALIMOHHON KPUBOW».

IpakTuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIPENIapaTax)y.

Tema 14. I'eHeTuka 4ejioBeka — 3 4.

Kapuotun uenoBeka. MexayHapoaHash mHporpaMma HCCICAOBAHHUS T€HOMa YeJIOBEKa.
MeToibl U3ydeHUsI TCHETUKH YEJIOBEKA: MeHEAIOTHYSCKUH, OJIM3HEIOBBIN, ITUTOICHETHUSCKUH,
MOMYJISIIMOHHO-CTATUCTUYCCKUN, MOJICKYJIsipHO-TeHeThnueckuii. COBpEeMEHHOE OIpeesieHue
TE€HOTHIA: MTOJTHOT€HOMHOECEKBEHUPOBAHNE, T€HOTUITMPOBAHKE, B TOM YKciie ¢ momoursio TT1P-
ananu3a. HacneacrBennbie 3a00ieBanms yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE O0JI€3HU YEJIOBEKA.
bone3nn ¢ HacnmeaCTBEHHOW MpPEeApacIiooKEHHOCThI0. 3HAYE€HWE MEJAMIIMHCKON TEHETHUKHU B
MPEAOTBPAIICHUA M JICYCHHH TEHETHYECKUX 3a00JIeBaHUU ueloBeKa. MeIUKo-TeHEeTHYECKOe
KOHCYNbTHpOBaHue. CTBOJIOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO IPy3a». DTHUYECKUE aCTEKThI
uccae0BaHuM B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

'eneTnveckue ¢akTOphl MOBBIIEHHONW YYBCTBUTEIHLHOCTH YEJOBEKa K (DM3HMUECKOMY H
XUMUYECKOMY 3arps3HEHUI0 OKpyXarolend cpenbl. ['eHeTnueckas MpeapacrnoiiokKeHHOCTh
YEJIOBEKA K MaTOJIOTHSM.

JdeMoHcTpauuu

Tabmuubr u cxembl: «Kapuotumn denmoBeka», «MeToAbl M3yYeHHUS TEHETUKH YEIOBEKaY,
«"eneTnyeckre 3a007€BaHUS YETIOBEKAY.

IIpakTHyeckas padora «CocTaBieHNE U aHATIN3 POJOCIOBHOM».

Tema 15. Cesiekniusi OpranusmMon — 4 4.

JloMecTukanusi U CeJNeKUHUs. 3apOXKIECHUE CENeKIMU W ToMecThkanuu. Yuyenue H. .
BagsuioBa o LleHTpax mpouCX0oXIeHNUS ¥ MHOTO0Opasus KyIbTYypHBIX pacTeHUuid. Posib cenexiuun
B CO3IaHMU COPTOB pACTEHUWA U TMOpoA KUBOTHbIX. CopT, NOpoJa, IMITaMM. 3aKOH
TOMOJIOTUYECKHUX PsIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue mis
CEJICKITMOHHOM pabOTHI.

MeTtompl ceneKImoHHOW paboThl. MIcKycCTBEHHBIN 0TOOP: MAacCOBBIN M WHIANBUTYaTbHBIN.
Otanbl KOMOMHAIIMOHHOW celieKuu. VIcnbITaHue MpOoM3BOAMTENICH MO MOTOMCTBY. OTOOp MO
TEHOTUITY C MOMOIIBIO OLEHKU (DEHOTUIIa MOTOMCTBA U OTOOP MO MEHOTHUITY C MIOMOIIBIO aHAJHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuanuoHHBIN U
XMMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonb3oBaHue TE€HOMHOTO peAaKTHpOoBaHUS U MeTonoB pekomOuHanTHbIXx JHK ans
MOJYYEHUSI UCXOTHOTO MaTepuaa Jjsl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyTpuBuaoBas rulpuauszanus. bau3kopoacTBeHHOE
CKpelllMBaHue, WK UHOpuauHT. HepoacTBeHHOE ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B ceneknuu. OtrganéHHas TUOpUIM3aAIUSL.
[Ipeononenue Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNeKIMU pAcTeHU U
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM UM HMX JUKUX
poauyel A cO3/IaHusl HOBBIX COPTOB U THOPUAOB CETbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpasjieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUST CYUWeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHULl, Nepedosulx uoel u
NnepCcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

IToptpersr: H. U. BaBuiios, . B. Muuypum, I'. JI. Kapneuenko, II. II. Jlykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.



Tabmuuer u cxembl: «L[eHTPBI TPOUCXOKICHUS U MHOTOOOpPa3Hs KyIbTYPHBIX PacTEHHID,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIbl CENEKLUNY,
«Otnanénnas rudpuanzanusy, «MyrareHesy.

JlabopaTopHasi padora «/3ydeHure COpTOB KyJbTYPHBIX PACTEHMH U NOPOJ IOMAaIIHUX
KUBOTHBIX».

JladopaTopHas padora «/I3ydueHne METOIOB CEJICKIIUU PAaCTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikcekypenst «OCHOBHBIE METOJbI U JOCTH)KEHUS CEJIEKIMM PAacCTeHUM M KUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTAaHILUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00PaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHosorust U CHHTeTH4ecKasi omoJiorusi — 4 4.

OOBbeKThI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPIraHHU3Mbl, HUX XapaKTepuCTUKa. TpaaulvoHHAas OMOTEXHOJIOTHS: XJeOolnedyeHue,
MOJIy4Y€HUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENHE. Mukpoouonornyeckuii cuate3. OObeKThbI
MHUKpPOOMOJIOTMYECKUX TeXHOJIorui. [IponsBoacTBO Oenka, aMMHOKHUCIOT M BUTAMHUHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  II€JICHANPABIECHHOIO  W3MEHEHHS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIE€JIbIO MOJYYEHUsI OPraHU3MOB M UX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpeyaroufecs B Npupojie OMOCUHTETUYECKHE MYTH.

Kiterounas nnxxeHepusa. MeToJpl KylbTypbl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuauszanms U coMatudeckuil smOpuorenes. McmonbzoBanue
TariOuJI0OB B CEIEKUUU pacTeHui. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTALUH SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUBUPOBAHUSL U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CenbCKOXO3AUCNEEHHBIX KVIbIYD.

XpoMOCOMHasi ¥ TeHHasi UHKeHepusi. VICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHHUE
pekomOunantHeiXx JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHIKEHHS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHON WH)XXCHEPUH. OKOJIOTHUYECKHE ¢ OSTUYECKHE TMPOOJIIeMbl TEHHOU
VHXEHEPUH.

Menununckue 6notexnosnoruu. [loctreHomuas nudposas meaunuHa. [TIP-auarnoctuka.
MeTa00I0MHBIH aHaIM3, FTEHOLIEHTPUYECKH aHAIN3 POTeOMa YeJI0BeKa JJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonp30BaHME CTBOJIOBBIX KJIETOK. TapretHas tepamusa paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTHH TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra U perieHus 3a1a4 NepcoHaIN3uPOBAHHON METUIIUHBI.

Coznanue BEKTOPHBIX BAaKIUH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MeXaHU3MOB (yHkuuoHupoBanus PHK-
COJIep>KalluX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «lcmonp3oBaHME  MHUKPOOPTaHU3MOB B MPOMBINIICHHOM
MPOU3BOJCTBEY, «KilerouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlaGopatopHas padora «/3yueHre 0ObeKTOB OMOTEXHOJIOTHUI.

IIpakTnueckas padora «llosyueHrne MOJIOUYHOKHUCIIBIX IPOLYKTOBY.

Jkckypeust «bHoTeXHOJIOTHS — BayKHEHIIasi MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJOIMYECKOE TIPOU3BOJICTBO)».

11 kaace
Tema 1.3apoxxaenne u pa3sBUTHE IBOJIOLNMOHHBIX NPeACTABJICHUN B 0M010THH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb
U Hay4Has JearenbHocTs Y. /lapBuHa.



JBuxymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
Pa3MHOXXEHMsI OPraHM3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuaTeTndeckoi Teopuu sBoitonuu (CTI). HelttpanpHast T€OpHs SBOTIOIIH.
CoBpeMeHHas 3BOJIIOIMOHHAS OMOJIOTHS. 3HAUCHHE SBOJIOIMOHHON TEOpHH B (OPMHPOBAHUHU
€CTECTBEHHO-HAY4YHON KapTHHBI MUPA.

JdeMoHcTpanuu

[optpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
Hapsuwn, C. C. YetBepukos, U. U. llImansraysen, [x. Xonnein, . K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunuaew)», «JlecTHUIa *KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m (OpMUpOBaHHS MPHUCIOCOOICHUN Yy pacTeHHH U
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxonku Y.
HNapBunay», «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHKYIIUX CHJI 3BOJOLUNY», «OCHOBHBIE
MOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIMNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[lonmymnsinust kak s3JeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYpbl nomysiuil. 3meHenne reHo(oHaa MOMyNISIMM KaK
2JIEMEHTApPHOE 3BOJIFOIMOHHOE SBJIECHHE. 3aKOH TeHeTHdeckoro paBHoBecusa k. Xapau, B.
Baitn6epra.

DOnemeHTapHble (GakTOpbl (ABWXKYLIME CHIIBI) HBOJIONMUA. MyTallMOHHBIA Mpoliecc.
KomMOunaTtuBHast u3MeHUYMBOCTh. Jlpeil) reHoB — ciydaiiHble HEHANpaBiICHHbIE W3MEHEHUS
4acToT ayuiened B momymsnusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20paviKa.
CHuoicenue 2enemuuecko2o paznoodpaszus. npuyunsl u creocmeus. Ilposenenue >¢ppexma
opetigha 2eHo8 6 Oonvuux u Mmanvix nonyrayusx. Murpanuu. W3onsamus  TOMyISIuii:
reorpaduueckas (MpoCcTpaHCTBEHHAs ), Onoorudeckas (pernpoayKTUBHas).

EcrecTtBennblii 0TOOp — Hampapistomuid (gaktop 3Boonud. DopMbl €CTECTBEHHOTO
oTOOpa: IBIWXKYIIUNA, CTAOWIU3UPYIONINH, pasphlBalomuid (au3pyntuBHEIN). [lomoBoi oTOOp.
Bo3HUKHOBEHHE U 3BOJIIOLUS COLIMATIBHOIO MOBEAEHUS )KUBOTHBIX.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3yJabTaT MHUKpPOAIBOJIOLUHM. Bo3HuKHOBeHME
puUcroco6aeHuit y opranuzmMoB. Apomopdo3ssl u uanoaganrtanuu. Ilpumepsl npucnocoOnenuit
y OpraHu3MoB: Mopdosoruyeckue, QU3MOIOrHYecKre, OUOXMMHMUYECKHE, IIOBEJEHUYECKHUE.
OTHOCHUTENBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepuu u cTpykrypa. BumooOpa3oBaHue Kak pe3yabTaT MHKPO3BOJIOLMH.
W3onsauus — kmrodeBoit (akrop BuaooOpazoBanus. I[lytm u crnocoObl BHI00Opa3oBaHUs:
ajuionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUUECKOE (9KOJIOTMYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuauzanys). JauTeabHOCTb SBOIIOIMOHHBIX POLIECCOB.

MexaHu3mbl (GOpMUPOBaHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOIMOHHON OWONOrMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
O6nopazHooOpazus. MUKPOIBOJIIONUS U KOIBOJIOLMS MApa3UTOB M HUX X031€B. MeXaHU3MBI
(hopMHUpOBaHUS YCTOWYMBOCTU K aHTHOUOTHKAM U c1OcoObI OOpHOBI ¢ HEll.

JdeMoHcTpanuu

IToptpetsr: C. C. YerBepuxos, O. Maiip.

Tabnuuel u cxembl: «MyTalMOHHAs U3MEHUUBOCTY, «[loMyIsiiMOHHAs CTPYKTypa BUAA»,
«Cxema mposiBiIeHUs 3akoHa Xapau—BaiinOepra», «JIBWxKyiiue CHIBI  3BOJIOLUN,
«OKOJIOTHYEeCKasi H30JSIIMs MONmymsauuil ceBaHckod dopenn», «l'eorpaduueckas H30IALUA
JIMCTBEHHUIBI CHOMPCKON M JTMCTBEHHMIIBI Taypckoi», «[lomynsannoHHbIe BOJIHBI YUCIEHHOCTH
XUIITHUKOB M KepTB», «Cxema JecTBUS €eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLIECTBOBaHHEY, «MHIyCcTpHUAIBHBIN MEJTaHU3M, «OKuBble HCKOIIAEMBIEY,
«IlokpoBUTENBCTBEHHAs: OKpacka >»XHMBOTHBIX», «lIpenynpexnaromas okpacka KHUBOTHBIXY,



«Pu3nosornueckue aganranum», «IIprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buga», «Buabl-nBoitHukm», «CTpykTypa Buaa B mpupone», «CrnocoObl
Bujo00Opa3oBanus», «l'eorpapuueckoe BugoOOpa3oBaHuWEe TPEX  BHJIOB  JIAHJBIIICH»,
«KOJIOTHUECKOE BHJI000pa3oBaHKME BHJOB CHHUID, «llomumiouasl pacrenuit», «KamycTHo-
peneUHbBINA THOPUIY.

OGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia NTHUIl U 3BEpeH C
IpUMEpaMU pa3JIUYHbIX IPUCIIOCOONIEHNH, Yydyesna NTULl U 3BEepeil pa3HbBIX BHUJOB, repdapuu
pacTeHuil OIM3KUX BUAOB, 00Pa30BABIIUXCS PA3TMYHBIMU CIIOCOOAMHU.

JladbopaTopHas pa6ora «BplsiBIeHHE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas padora «lIpucnocoOneHuss OpraHu3MOB U HUX OTHOCUTEIbHAs
11e1eCO00Pa3HOCThY.

JlabopaTopHas pa6ora «CpaBHEHHE BUJOB 110 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M e€ pe3yJibTaThbl

Merto bl u3ydeHust MakpodBoolMy. [laneoHTonornueckre MeToAbl U3y4eHUs IBOJIIOLINH.
[IepexonHbie popMBbl U GUITOTEHETUYECKUE PSIJIbI OPTraHU3MOB.

buoreorpadpuueckue meroapl uszyueHus osBomonuu. CpaBHeHue ¢uopbl U (ayHbl
MaTepUKOB M OCTPOBOB. buoreorpaduueckue odmactu 3eMiau. BUabI-dHAEMUKN U PEITUKTHI.

OMOpPHOJIOTMYECKHE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METO/Ibl W3YYEHHS 3BOJIIOLUU.
I'eneTnyeckue MeXaHU3MBI HBOJIIOLIMM OHTOTE€HE3a U MOSIBICHUS 3BOJIOLNUOHHBIX HOBIIECTB.
['omonornuHbie ¥ aHaJOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoJeKymIsipHO-
reHeTUYecKue, OMOXMMHUYECKHEe U  MaTeMaTH4YeCKHMe METOAbl HM3YyYEHHUS  3BOJIIOLUU.
I'omonoruunsie rensl. COBpeMeHHBIE METO/IbI IOCTPOEHUS (PHIIOTE€HETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIlMH U SBOJIIOIHS T€HOMOB.

O6mme 3akoHOMEpHOCTH (TMpaBwia) OdBoJOUMH. [lpunHyun  cmenvl  yHKYUIL.
Heob6parumocTts sBOIONIMK. AanTUBHAS paguaiys. HepaBHOMEPHOCTh TEMITOB SBOJIIOIIHH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mrosnep, J. ['ekkens.

Tabmuipl 1 cxembl: «OUIOTEHETHYSCKUN PSJ JIOMIAANY», «APXEONTEPUKCY, «3BEPO3yObIe
swmepb», «Crerouedans», «Punnogursy, «CemeHHble ManopoTHUKW», «buoreorpaduueckue
30HbI 3emin», «pelid xoHTHHEHTOBY», «PenukThl», «HauanbHble CcTaguM SMOPHUOHAIBHOTO
pa3BUTHUS  TNO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJOrMYHbIE U  aHAJOTHYHBIE  OPraHb),
«PyaumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpHI YeloBeKa M IIMMMaH3e», «lJIaBHbIE
HaIpaBJICHUS BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUICKIUH, repOapuu, MYJISHKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB,
MYJISDKH TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYIAMMEHTapHBIX OPraHoOB M aTaBU3MOB, KOJUICKLUU
HACEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BuTHe »KU3HU Ha 3emuie

Hayuynble rumortes3sl MPOUCXOXKIEHUS >KM3HM Ha 3emie. AOHMOTEHE3 U MaHCIEPMUSL.
JloHayuHble TPEICTABICHUS O 3apOXKACHUU XU3HU (KpealuoHu3M). ['umore3a MOCTOSHHOTO
CaMO03apOK/JICHUS KU3HU U €€ onpoBepxeHue onbitamu O. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHue KuU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi sBostonuy. [lnanerapHas (reoxoruyeckast) BOJIOLUS.
XuMHUecKasi 3BOJIONUSA. AOMOTEHHBIH CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHUYECKUX.
Ombir C. Mumnepa u I'. FOpu. OOpa3oBanue mnosmmepoB u3 MoHOMepoB. KoarepBatHas
runote3a A. WM. Omnapuna, rumorte3a mnepBuuHoro OynpoHa JDk. XomjaeiHa, reHeTHYecKas
runore3a I. Mémnepa. PubGosumbr (T. Yek) u rumote3a «vupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

Hcropusa 3emmnm u meroapl €€ wusydeHus. lVIckomaeMble OpraHMYECKHE OCTaTKH.
I'eoxponosorust u e€ Mmeroapl. OrTHOcuTenpHass W A0COJIIOTHAsE  T'€OXPOHOJIOTHSL.
I'eoxpoHosornyeckast mKaaa: 30Hbl, Ipbl, IEPUOJIBI, FTOXH.



Hauanbnbie 3tansl oprannyeckoi 3osirounu. [losiBIeHre U 3BOJIIONUA MEPBBIX KIETOK.
OBomonust MeTtabonu3ma. Bo3HukHOBeHHME mepBbIX SKocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOTUIEHKM Kak aHajor mepBbIX Ha 3emse coobmiectB. CtpomarosmTsl. [IpokapuoTel u
JYKapHUOTHI.

[MpoucxoxaeHune 3ykapuoT (cMMOMOTEHE3). DBOJIOIHMOHHOE MPOUCXOXKICHHE BHPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMU BHICIIUX pacTeHuii. OCHOBHBIE apoMop(03bl pPACTEHUH.
Beixon pacrenuit Ha cymy. llosiBieHne CnopoBBIX pPacTeHMM M 3aBOEBAHME HMH CYIIU.
Cemennsie pactenus. [IporcxoxkaeHne IBETKOBBIX PACTCHHIA.

OCHOBHBIC 3Tallbl SBOJIONMH JXUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBpEMEHHBIX TUIOB. IlepBbie X0proBbIE
*UBOTHBIE. JKU3Hb B BOJE. DBOIOIHUSA MMO3BOHOYHBIX. [Ipoucxoxaenne ambuOuil U penTHIINA.
[Tpoucxoxnenue muaexkonuTaromux W nTull. [lpuHiun kiodeBoro apomopdosa. OcBoeHue
0€CT03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIITH.

PazButue xxu3Hu Ha 3emIie TIO 3paM U MEepUoJaM: apXeH, MPoTepo30ii, Mane030i, Me3030H,
KaiiHO30M. OOmias XapaKTepuUCTHKa KJIMMaTa U TIeoJIoTMYecKux mpoueccoB. [losBienue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa3oBaHHE: €ro YCJIOBHS M BIMSHHE Ha Ta30BbIN
COCTaB aTMOC(epHl.

MaccoBbie BBRIMUPAHHSI — JKOJOTHUECKHE KpU3UCHI Tponuioro. [IpudwHBl U craeacTBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIH 3KOJOTMYeCKUi Kpu3HcC, ero ocobeHHoctu. [Ipobrema
COXpaHeHHus 6Mopa3zHooOpa3us Ha 3emiie.

CoBpemeHHas cucTteMa opraHnyeckoro mupa. [IpuHIUIBI KiIaccu@UKaIM OpPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpersr: @. Pean, JI. Cnannanuanwm, JI. [Tactep, . 1. Meunuxkos, A. Y. Onapun, [[x.
Xoapaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubl u cxembl: «Cxema omnbita @. Pean», «Cxema onbita JI. IlacTepa mo m3zydeHuto
caMO3apoIeHus ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «9Ttanbl HeopraHuyeckoi
3BOJIOLUMY, «['eoxpoHosiornueckas mkanay, «HauyanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«CxemMa o00pazoBaHusi HyKapuoT IyTéM cuMOHoreHesza», «Cucrema >KUBOH IPUPOIBD»,
«CTtpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PuHHOPUTH», «OTHOKIECTOYHBIC
BOJIOpOCHN», «MHOrOKJIETOUHbIE BOJIOpocan», «Mxu», «llanopotHuku», «lonoceMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueie», «llmockue uepBu»,
«YUIIEeHHUCTOHOTHEY, «PbI10BI», «3E€MHOBOJIHBIEY, «IIpecMblikarommecs», «IItusny,
«Munexonuraromue», «PazButue KuU3HM B apxeuckou ape», «PasButue Ku3HM B
MPOTEPO30OMCKON 3pey», «Pa3BUTHE KHU3HU B TAINCO30MCKOW 3pe», «Pa3BuThe KHU3HH B
M€3030iiCKOi 3pe», «Pa3BuTue XKuU3HM B KailHO30ilckoll 3pe», «CoBpeMeHHas cucrema
OpPraHUYeCKOro MUPay.

O6opynoBanue: repOapuud pacTeHUN pa3TUYHBIX OTIENOB, KOJUJICKIUU HACEKOMBIX,
BJIXKHBIE TpenapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, 4y4yela NTUL U 3BEpEH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEMbIX, MYJISI’KU OPraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnass snaboparopHasi padora «MonenupoBanue onsiToB Muiepa—tOpu mo
M3YYEeHUI0 a0MOTEHHOTO CHUHTE3a OPraHNYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlabopaTtopHasi pabGora «lI3yueHne M ONHCAHHE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTuueckasa padora «M3ydyeHue OCOOEHHOCTEH CTPOEHHUS pacTeHUH pa3HBIX
OTZEIIOB.

IIpakTnyeckas padora «/3ydeHne ocCOOEHHOCTE CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX).



Tema S. IIpoucxoxxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! 1 3agaun aHTpONoJI0ruu. MeToabl aHTPOIOJIOT U H.

CraHOBJIEHHE TPEACTABIECHUN O MPOUCXOKICHUM YE€IOBEKa. Pelnuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPUH.

CxoncTBo  yenoBeka ¢ JKUBOTHBIMHU. (CHcTEMaTHMUeCKO€ IOJIOXKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJCTBA 4YEJIOBEKAa C  JKMBOTHBIMM: CPAaBHUTEIBHO-MOP(OIOrHUECKUE,
sMOpuonornyeckue, (HU3NOJIOTO-OMOXUMUYECKHEe, NOBeJAeHYeckne. OTIWYHs YelnoBeKa OT
XKUBOTHBIX. [IpAMOX0K/I€eHHNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTue rojaoBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBuxymue  cuibl  (QakTopel) — aHTpomoreHesa:  OMOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHolIeHre OMOJIOTHYECKUX U COIUANTBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OcHoBHBIE CTaJUK aHTpoIoreHe3a. PanHue yenoBexkooOpa3Hble 00€3bsiHBI (TPOKOHCYIIHI)
U paHHHUE MOHTUbl — 00IIME MPEIKU YeT0BEKOOOPa3HbIX 00€3bsiH U JH0JIe. ABCTPaIONUTEKN —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MEepBble M3rOTOBJICHUS Opyaud Tpyaa. YenoBek
MPSIMOXOJIALIMI U NEpBBIM BBIXOJ JitoJiel 3a mpeaensl Adpuku. YenoBek reinenbOeprckuii —
001ui MpeoK HeaHAepTaIbCKOTO YeJIOBEKa U YeIOBeKa pa3yMHOro. YeaoBek HeaHepTalbCKUi
KaK BHJ JIIOJEH XOJOJHOTO KJIMMarTa. YeloBEeK pa3yMHBI COBPEMEHHOIO THIIA, JEHHCOBCKUUI
YeJI0BEK, OCBOEHNE KOHTMHEHTOB 3a npenenamu Adpuku. [laneoreneTnka u naaeoreHoMukKa.

DBOJIIOLMS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHbIN OTOOp B MOMYJSAIUSAX 4YeloBeKa.
MyranmonHsiii iponiecc U noaumMopdusm. [lomynsuoHHbIE BOIHBI, Apeiid reHoB, MUTpalus U
«3(hdexT ocHOBaTENA» B MOMYJISALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bombiime pacel: eBpomneonHas (eBpasuiickas),
aBCTpaO-HEeTpouIHasl (PKBAaTOpHAIIbHAS), MOHTOJIOWIHAsI (a3MaTCKO-aMepUKaHCKas). Bpems u
IIyTH pAacCEJIEHUsl 4YeloBeKa 1o IuiaHere. EauHCTBO  wenoBedeckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. [IpucrocoONeHHOCTh  4YeldoBeKa K  pa3sHbIM  yCIOBHSIM
OKpyXaromel cpensl. Biausiaue reorpaduueckoit cpensl M apeiida reHoB Ha MOPQOJIOTHIO U
(hM3HOJIOTHIO YEIIOBEKA.

MexauciurinHapable  MeToAbl B (u3nuecko (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIOIMOHHAsA ~ aHTPOIIOJIOTHA M TAJCOAHTPOIOJIOTHS  YEIOBEYECKUX  MOIYJIALUM.

Buoconnanbubie HCCIIEI0OBAHUS TIPUPO/IBI YyeJIOBEKA. Hccnenosanue
KODBOIIOIIMHUONOIOTHYECKOTO U COLIMAIILHOTIO B YEIOBEKE.
JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmupt u  cxembl: «MeTOIbl  aHTPOMOJIOTUNY, «[OJIOBHOM MO3r  ueJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHBDY, «CKeleT 4deloBeKa M CKeJeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBIDKYyIlME CHUJIBI AQHTPOINOTeHe3a», «DBOJIOIHOHHOE JApPEBO YEIOBEKa»,
«ABcTpanonuTek», «HenoBek ymenbiity, «HenoBek NpaMOXOISIIniy», «J{eHUCOBCKUN YEIOBEK»
«Heanpnepranbip»y, «KpoMmanboHIb», «lIpenkun uvemoBeka», «ITambl 3BOJIOLUU YEIOBEKAY,
«PackpI uenoBekay.

O6opynoBaHue: MYyJISDKA OKaMEHENOCTeH, IPEeIMETOB MaTepHAIbHON KYIbTYphl IPEIKOB
yenoBeka, penpoaykuuu (dotorpaduu) kKapTuH ¢ MHUGPOJIOTHYECKUMH U OuOIecKUMU
CIOKETaMH MPOUCXOXKACHUS YeloBeka, pororpaduu HaX0JA0K UCKOTAEMbIX OCTAaTKOB YENOBEKa,
CKeJeT 4elloBeKa, MOJIelbh uepera 4eloBeKa W Yeperna IMUMIaH3e, MOJENb KHCTH YelOoBeKa U
KHCTHU IIUMIIaH3€, MOJIETH TOpca MPEAKOB YeIOBEeKa.

JlaGopaTtopnas pabGora «l3ydeHne ocoOEHHOCTEHl CTpPOeHHsI CKeJeTa 4YeJIOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHHEM).

IIpakTnyeckas padora «/3ydyeHne 3KOJIOTMUECKUX aaNTaAUNA YETOBEKa.

Tema 6. Oxosorusi — Hayka O B3aHMOOTHOLICHUSIX OPraHu3MoOB H
HAJ0PraHM3MEHHBIX CHCTEM C OKpY:KaloLiei cpeaou



3apokaeHue W pa3BuTHE JKoJoruu B Tpyaax A. ['ymbonbara, K. @. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. CykauéBa. Paznenst u 3amaum sxosoruu. CBs3b
9KOJIOTMH C APYTUMU HayKaMHU.

Metonpl 3konoruu. [losneBbie HaOmoOnEHUA. DKCIIEPUMEHTBI B AKOJIOTUU: IPUPOJHBIE U
nabopaTtopHble. MoenupoBanue B 3KOJOTHH. MOHUTOPHHI OKPYXKAIOWIEH Cpebl: JOKaIbHBIN,
pPEruoHANIbHBIN U TJI00ATBbHBIN.

3HaueHue SKOJOTMYECKUX 3HAHUM JJIs 4YelIoBeKa. DKOJOTMYECKOE€ MHPOBO33PEHHE Kak
OCHOBAa CBA3€H YeEJIOBEYECTBA C MNpUpOonod. DPOpMHUpPOBAaHHE DKOJOTUYECKON KYIBTYpPHl M
9KOJIOTMYECKON TPAaMOTHOCTH HACEJIECHHUS.

JdeMoHcTpanuu

[optpetsr: A. I'ym6omnsar, K. @. Pynse, H. A. Cesepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuubl u cxemsl: «Paznensl axoorun», «MeTonbl dKoJIoruny», «Cxema MOHUTOPUHTA
OKpYKaroLEnl Cpesibl».

JlabopaTopHas padora «/3ydeHrne MeTOI0B HKOJIOTHYECKUX HCCIICIOBAHUI.

Tema 7. OpranusmMsl U cpea 0OMTAHUA

Okonoruyeckre (GakTopbl W 3aKOHOMEpPHOCTM uX JeictBus. Knaccudukanus
JKOJIOTHUECKUX  (pakTopoB:  abmoThyeckue, OUMOTHYECKHE, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JIeHCcTBUS FKoJIoTnyeckux (akropos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JIn6ux). TomepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue ¢aktopsl. CBeT Kak skoioruueckuii ¢akrop. JlelicTBre pa3HbIX y4aCTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TpYMIbl PACTEHUH U KUBOTHBIX IIO
OTHOIIEHUIO K cBeTy. CUrHasibHas poJib cBera. DoToneprousm.

Temmepatypa kak skojorudeckuii ¢akrop. [leficTBue TemmepaTypsl Ha OPTraHH3MBI.
[To¥kuIoTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skojorudeckuii dakrop. [IpucrnocoOneHuss pacTeHUid K TOIIEP:KaHUIO
BojmHOTO Oanmanca. Kiaccudukanust pacreHuii 1Mo oTHomeHWto K Boje. [IpucmocoOneHust
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsl OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHas. DU3HKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOUTaHud
opranu3moB. [IpucnocobaeHuss Opranu3MoB K KU3HU B Pa3HbIX Cpeliax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIE PUTMBL
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKU3HH.

XKuzuennsie dopmbl opranuzmoB. [lonstue o xusHeHHOU (opme. KuzHeHHbIE POPMBI
pacTeHMii: JepeBbs, KyCTApHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHHUE TpPAaBbL
Kuznennole GOpPMBI KUBOTHBIX: THUAPOOUOHTHI, T€OOMOHTHI, a’pOOMOHTHL. (coOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne daktoppl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPEHLUS,
XHUIHUYECTBO, cUMOKO03 U ero ¢opmel. [lapazutusm, koomepaius, MyTyain3M, KOMMEHCAIH3M
(KBapTHpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
dopuueckue, (abpuueckue). 3HauyeHHE OMOTHYECKMX B3aUMOJACUCTBUN JUISl CYIIECTBOBaHUS
OpraHu3MoB B cpejie ooutanus. [IpHHIIMT KOHKYPEHTHOTO HCKIIIOYEHHUSI.

JdeMoHcTpanuu

TaGnuupl u cxemsl: «JKkonorndeckue (Gpakropb», «CBETOBOM CIEKTP», «IKOJOTHUECKUE
IPYIIIBI )KUBOTHBIX 110 OTHOLIEHHIO K CBETY», « T €IIOKpOBHBIE )KUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOIOTUYECKUE aTamlTallMd >KUBOTHBIX», «Cpeapl OOMUTaHUS OPraHU3MOBY,
«buonornyeckue puTMb», «Ku3HeHHbIE (GOPMBI pacTeHHI», «Ku3HeHHBIE (POPMBI JKHBOTHBIX,
«JKOCcHCTEMA MIMPOKOJIMCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOro Jieca», «llemu nuranusy,
«XumHn4yectBoy», «Ilapazntuzm», «Konkypenuus», «CumoOnosy, «KommeHcaauzmy.

Ob6opynoBanue: repOapuu pacTeHUH W KHUBOTHBIX, IMPHUCIOCOOJEHHBIX K BIIUSHUIO
pPa3NUYHBIX ~ JKOJOTHYECKUX  (aKTOpOB, TIepOdapuM  CBETOJIIOOMBBIX, TEHENIOOMBBIX U



TEHEBBIHOCJIMBBIX PACTCHUI, CBETOIOOMBBIC, TCHETIOOMBBIE M TEHEBBIHOCIMBBIC KOMHATHBIC
pactenusi, TepOapuM W KOJUICKIIMH TETUIOJIOOMBBIX, 3HUMOCTOMKHX, MOPO30yCTONYMBBIX
pacTeHmii, dYydena NTUI[ W 3BEpei, repOdapuu pacTeHUi, OTHOCSIIUXCS K TUrpoduram,
Kcepoduram, Me30(pUTaM, KOMHATHBIC PACTEHHS JTaHHBIX TPYII, KOJUICKIIUH YKHUBOTHBIX,
oOWTaIONINX B Pa3HBIX Cpelax, repOapuy M KOJUICKIIMA PACTEHUH M JKMBOTHBIX, OO0JIAArOIINX
YepTaMH MPHUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCIIOBHM JKH3HU, TepOapuu u
KOJUICKIIMM DPACTEHUH W JKUBOTHBIX PAa3JIMYHBIX >KU3HCHHBIX ()OPM, KOJUICKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B PA3JTMYHBIX OMOTHYECKUX B3aMMO/ICHCTBUSIX.

JlabopaTopHas padora «BpisiBieHrne TPUCTIOCOOTICHUI OPraHu3MOB K BIUSHUIO CBETAY.

JlabopaTopHasi pabora «BpIsBIeHHE TPHUCIIOCOOIICHUH OPraHU3MOB K BIIMSHHUIO
TEeMIIePaTypPbD».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 Pa3HBIX MECT
o0OUTaAHUS.

Tema 8. Dxoj10rust BUAOB U NOIYJISIIUIA

DKOJIOTHYECKHE XapaKTEPUCTUKUA TOMysiiuu. [lomymsiiust kak OMoJIoTHYecKasi cucTema.
Pone HeomHOpoaHOCTH cpenbl, Gu3HUecKuXx OapbepoB U OCOOCHHOCTEW OMOJIOTUM BHUIOB B
(hopMUPOBAHUH MPOCTPAHCTBEHHOMN CTPYKTYphI onysiiinii. OCHOBHBIE TTOKA3aTENIN MOTYISIIAN:
YUCJICHHOCTh, IUIOTHOCTh, BO3PACTHAsI M TOJIOBas CTPYKTYpPa, POKIAEMOCTh, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIHSL.

DxoJyiorrueckas CTpykrypa momyisinun. OleHKa YUCICHHOCTH TOmyisiiuu. JlnHamuka
MOMYJISAIMK U €€ PEeryNsmus. bBuoTHdeckuii moTeHIan monyasauui. MoaenupoBaHue TUHAMHUKA
nonyssinuu. KpuBeie pocTa YucIeHHOCTH monyisuuu. KpuBbie BbDKHMBaHMs. Perymsimus
YUCJICHHOCTH TOMYJSAIMUA: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKOJIOTHYECKHE CTpaTeruu BUmoB (r- u K-ctparerun).

[Tonsatue o006 »sKonorMveckodl Hume BuAa. MectooOutanue. MHOromepHas MOJAETb
skoJsiornyeckol Humn/x. M. Xarunncona. Pazmepsl sxonoruueckodt Humu. [lotennuansHas u
peann30BaHHAS HUIIIH.

Bun kak cucrema mnomynsiumii. Apeanbl BUAOB. BHABl M MX >KU3HEHHBIE CTpAaTErHH.
OKOJIOTHYECKHE DKBUBAJICHTEI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUTPAIMA JKWUBOTHBIX. bHOJOTHMYECKHE WHBa3UHU
Yy)KEPOIHBIX BUIOB.

JdemoHcTpauuu

[Toptpert: dx. M. XaTyuHCOH.

Tabmuibl u cXeMbl: «DKOJOTHISCKUE XapaKTEPUCTUKH TOMYIIIumny», «IIpocTpaHcTBeHHAS
CTPYKTypa Tnonmyisuun», «Bo3pacTHble nupamMuabpl monyaanun», «CKOpOCTh 3acelIeHHs
MMOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHu3Mamm», «Mojgens 3kosiorudeckor Humm Jhx. H.
XaTuyuHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHasn pa6ora «[Ipucrnoco06iieHns ceMsiH paCTeHUI K pacCeICHUION.

Tema 9. IKoJI0rHs COOOIIECTB. IKOJOTHUYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOIIeHO3E.

Okocucrtema kak oTkpeitasg cuctema (A. JIx. Tencnum). DyHKIUOHANBHBIE OJOKU
OpraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. AdHoTHYeckue OIOKH IKocHcTeM. [I0UBBI M WIIBI B DKOCHCTEMAX.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B 3KOCUCTEME.

OcHOBHBIE MTOKA3aTENHN HKOCUCTEMBI. bruomacca U npoayKuus. DKOJIOTMYECKUE MUPAMUIBI
grceln, OMOMacchl U SHEPTUH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HanpaBneHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleCCUU. [lepBUYHBIE M BTOPWUYHBIE CYKIIECCUU U HX



OPUYUHBL.  AHTPONIOTEHHBIE BO3JCHCTBHMS Ha CyKueccuu. KimmmakcHoe — coOOIIecTBoO.
BbuopaznooOpazue 1 MoJHOTa KPyroBOpOTa BEIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Ipupoansie 3KOCHUCTEMBL. JKocucmemvl 03Ep U pex. IKocucmemvl Mopell U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmeneil, nyCmulHtb.

AHTpPOIIOTEHHBIE  3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznmuums mexnay
AQHTPOTIOT€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oposckas ¢iopa u dayHa.
CunanTponu3anusi TropoAckoi  ¢ayHbl. buonormueckoe W  XO3SHCTBEHHOE 3HAYECHUE
arpo3KOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHHMS ~ OCHOBHBIX  B3aMMOJCHCTBHIA  OpPraHU3MOB B
aKocucTeMax. Poab kackaonozo 3¢gexma u 6u006-30uhuramopos (Kiouesvix 6udos) 8
@yHkyuonuposanuu  sxocucmem. IlepeHOC SHEPrUM W  BEUIECTB MEXAY CMEXKHBIMU
SKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, TMOMYISALMA W 3KOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3JCHCTBU.

Mexanusmbr  68030eticmeus  3a2pA3HeHUll  PA3HLIX  MUNOE HA  CYOOPSAHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL 3IKOI0SUYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 B030eticmeusi. MeTo10JI0THs MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOINOTEHHBIX SKOCUCTEM.

JdeMoHcTpauuu

[Toptper: A. [Ix. Tencmm.

Tabmuis! u cxembl: «CTpyKkTypa OHOLIEHO3a», «DKOCUCTEMA HIMPOKOJIMCTBEHHOTO JIECay,
«JKocHucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJbHBIE TPYMIbl OPraHU3MOB B 3KOCHCTEMEY,
«Kpyrosopor BemecTtB B d3kocucreMey», «llenmn nuTaHus (macTOuiHas, JETPUTHAs)»,
«DKoJIoTHYeCcKasi MUpaMUJia Ynucem», « IKoJorudyeckas nupaMmuaa Ouomaccoy, «IKOJIOTHYecKas
nupamuaa sHepruny», «OOpasoBanue Oonota», «llepBuunas cykueccus», «BoccTanoBnenue
Jleca Toclie Mmoxapay», «I9KOCHCTEMa 03epa», «ATpoleHo3», «KpyroBopoT BemecTB U MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem.

OGopynoBanue: repbapur pacTEHUM, KOJUICKIIMM HACEKOMBIX, Uydesa INTHIl U 3BEpeEi,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTHyeckasi padora «3yueHue u onucanue ypooIKOCHCTEMBD».

JladopaTopHas padora «/3yueHune pazHooOpa3us MEIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX).

IKCKYpcHsi «DKCKYpCHs B TUIIUYHBIA OHMOTreorieHo3 (B AyOpaBy, OEpe3HSK, €IbHHK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCUs B arpodKoCUCcTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocdepa — riodanbHas IKocucTeMa

buocdepa — obuieruianerapuas o0osiouka 3eMiM, TZI€ CYIIECTBYET WM CYIIECTBOBAa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3iocca. Yuenue B. U. Bepnaackoro o
o6uoctepe. Obmactu 6uochepsl u e€ cocras. JKuBoe BemiecTBo Ouocdepsl 1 ero GyHKIUU.

3aKOHOMEPHOCTH cyiecTBoBaHUs Ouochepsl. OcodennocTu Ouocdepsl kKak riodanbHON
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOreoXMMHYECKHe UKIBI (Yriiepoia, a30Ta). PUTMUYHOCTE sBNIEHUH B Onocdepe.

3oHanbHOCTH Ouochepsl. [TonsTre o Guome. OcHOBHBIE OMOMBI CYIIM: TYHJpa, XBOIHbBIE
Jieca, CMEIIaHHbIE U HIMPOKOJUCTBEHHBIE JIeCa, CTENH, CAaBaHHbI, TyCThIHU, TPOIIMYECKHUE Jeca,
BBICOKOTOpbA. Kiumar, pacTutenbHbIN U )KUBOTHBIN MUP OHOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIUS JKUBBIX CHCTEM, OIIEHKA HX PECypCHOTO TMOTEHIIHANa W
o6rochepHbIX QyHKIHH.

JdeMoHcTpanuu

[Toptpersr: B. . Beprnanckuii, 3. 3rocc.

Tabmuiet u cxeMbl: «['eochepst 3emnn», «KpyroBopot azota B mpupoae», «KpyroBopot
yriepoja B npupojie», «KpyropopoT kuciaopoaa B npupojie», «KpyroBopor Bojibl B IpUpoAe»,



«OcHoBHBIE Omombl cymm», «Kinumarudeckue mosica 3emun», «Tyampay, «Taiiray,
«Cwmemanunbiii  nec», «lllupokonuctBennsit nec», «Cremnby, «CaBaHHay, <«llycTbiHsy,
«Tponmyeckuii ecy.

O6opynoBanue: repOapuu pacTCHU Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek U OKpYykaloumias cpeaa

DKOJIOTUYECKHEe KpPU3WCHl W WX NpHYUHBL Bo3sneiicTtBue uyenoBeka Ha Owocdepy.
3arpsizHeHue BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3pymenue nousbl. OxpaHa IOYBEHHBIX peCcypcoB. M3MeHeHne KimMara.

AHTpPOIIOTEHHOE  BO3/€MCTBHME Ha pPACTUTENIbHBIA M KUBOTHBIM Mup. OxpaHa
PaCTHTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIC MPUHITUIIBI OXPaHbI MPUPObl. KpacHbIe KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl U 300J0TUICCKHEC
TapKH.

OCHOBHBIC TIPUHIIAITEI YCTOWYHNBOTO PAa3BUTHUS YEIIOBEYECTBA W MPHUPOJBI. ParmonamsHOe
MIPUPOJIOIIOJIL30BAHUE M COXpaHEHHE OHoJiorMueckoro paszHooOpazust 3emun. OOmue
3aKOHOMEPHOCTH TJI00AJIBHBIX SKOJIOTMUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3uca
1 €T0 BEPOSATHBIC MOCIIEACTBHSL.

Pa3BuTHE METOMOB MOHHTOPWHTA PAa3BUTHS OIACHBIX TEXHOT'CHHBIX IIPOIIECCOB.
Cucmemmnvie uccnedosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonnvie
cucmemol, obecneuusaowue O0OCMyn K UHOpmMayuu no COCMOSHUIO OMOEIbHbIX BUO08 U
axocucmem. OCHOBbI dIKOpeaburumayuu SKocucmem u cnocooos 60pvobl ¢ HUONOBPENCOCHUAMU.
Pexoncmpyxyus Mopckux u Ha3eMHbiX IKOCUCTEM.

JdeMoHcTpauuu

Tabmuubpl u  cxembl: <«3arpsisHeHne arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHne  mouBbl», «llapHukoBBIT  AddexT», «Ocobo oXpaHseMble MPUPOIHBIC
TeppUTOPUNY», «MoJenu yrnpaBisieMOro MUpa.

O6GopynoBanue: (dotorpaduu OXpaHAEMBIX PACTCHHMH MW JKUBOTHBIX KpacHOW KHHTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH peruoHa.

[Inanupyemble pe3y/ibTaThl 0OCBOEHHS Y4eOHOI0 MpeaMeTa

JInyHOCTHBIE pPe3yabTaThl

®OI'OC COO ycranaBmuBaeT TpeOOBaHHWSA K pe3yabTaTaM OCBOCHHS OOYJarOIUMUCS
IIPOrpaMM CpesiHero oOuiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUSI MPOTPAaMMbl MO OHOJOTHH BBIJICICHbI
CIIEyIOIIME COCTABIAIONIME: OCO3HAHHE OOYYAIOUUMUCS  POCCHUHCKON  IpaskJaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEIBLHOCTH U CaMOOIpEAENEHUIO,
Haiuyue momusayuu K OOYyUEHUI0 OWOJIOTHH, yeleHanpasiieHHoe pa3éumue BHYTPEHHUX
yOeXACHUN JIMYHOCTH Ha OCHOBE KITFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHDb OOYUYaAIOIUXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTMYECKOTO  OOpa30BaHUSA, Haluuue NPABOCO3HAHUS  DKOJOTHUECKONW  KYIbTYpBHI,
CnOCcoOHOCMU cMAasumy 1€ U CTPOUTH )KU3HEHHBIE TIIIaHBI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHSI MPOTPAMMBbI 1O OMOJIOTHH JOCTHTAIOTCSA B €IUHCTBE
y4eOHOM M BOCIHTATENBHON AEATEIHHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUUCKUMU
COI[MOKYJBTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHM, IPUHITHIMH B
oOmiecTBe MpaBUJIAaMH W HOPMaMHu TOBEACHUS U CIOCOOCTBYIOT TMPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAHUS U CaMOPA3BUTHUS, PA3BUTUS BHYTPEHHEW MO3UIUHU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUSI K 3aKOHY W MPABOMOPSAKY, YEJIOBEKY TpyJda U CTaplIeMy MOKOJEHHUIO, B3aUMHOIO
YBOXKEHUS, OEpeKHOT0  OTHOWIEHUS K  KyJIbTYpHOMY  HACIEOUI0 W TPaJUIUAM
MHOTOHALMOHAJIBHOrO Hapoaa Poccuiickon denepannu, MpUpOIE U OKPYKAIOLIEH Cpelie.



JInuHOCTHBIE pE3yNbTaThl OCBOEHUS yueOHOro npeaMera «buosorus» 10JKHBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHMEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOSXKIICHH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
paciIMpeHUe KU3HEHHOTO ONbITAa M OIbITA JIEATEIBHOCTH B IPOLECCE peaU3allMM OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1)rpakaaHcKoro BOCIMTAHMA:

COPMHUPOBAHHOCTh ~ TPAXKAAHCKOW TO3MLIMU  OOYyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOT'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLUMOHHBIX IIpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
IIPaBOIIOPSIIKA;

FOTOBHOCTbh K COBMECTHON TBOPUYECKOH JIEATEIbHOCTHU MPHU CO3/IaHUHM YUYE€OHBIX NMPOEKTOB,
pelIeHny y4eOHbIX U T03HABATENbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTpPEACNATh COOCTBEHHYIO TMIO3UIIMI0 TI0 OTHOIIEHHWIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHME y4YUTBIBATb B  CBOUX JEHUCTBUSIX HEOOXOJAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMO/ICHCTBUS JIIOJIEH C pa3HbIMH YO€XKIEHUSMHU, KYJbTYPHBIMH LIEHHOCTSIMH U COLUATbHBIM
MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBIMOJIHEHHUS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIIENOBATENbCKUX 3a/lad, YBAXKUTEIBHOTO OTHOLIEHHS K MHEHHIO
OTIIMOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TyMaHUTapHOMN U BOJIOHTEPCKON ESATENbHOCTH;

2) NaTPHUOTHYECKOI0 BOCIIMTAHMS:

c(hOopMUPOBAHHOCTh POCCUNCKON TPAKIAHCKONW UJICHTUIHOCTH, TATPUOTH3MA, YBAXKCHHS K
CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTH mepen PoauHONM, ropAaocTh 3a CBOWM Kpail, CBOIO
Ponuny, cBOM S3bIK U KYJIBTYpY, MPOILIOE U HACTOsIIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HAcIeAUI0 U MaMATHUKAM MPUPOJIBL,
noctxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAaHOBJIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHUI 3HaU€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoexx1EHHOCTh, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSIChH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOIHUTEISM, CO3JaHUIO CEMbHM HA OCHOBE
OCO3HAHHOTO MPUHSTHSA LIEHHOCTEH CEeMEWHOM >XKM3HU B COOTBETCTBUU C TPAAUIUSMHU HapOJOB
Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHMS:

JCTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYasl 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

IIOHMMAaHHE YMOLIMOHAIBHOTO BO3JCUCTBUS AKUBOM NPUPOIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KauecTBa TBOPYECKOU JIMYHOCTH;

S5) ¢wusnyeckoro BocnuTaHus, GOpMHPOBaHMS  KYJAbBTYPbl  3J0pPOBbS U
3MOLMOHAJIBHOIO 0J1aroOnoIy4Yus:



MOHMMaHHUE U pealn3anus 370poBoro u 0e3omacHoro odpasza KU3HU (30pOBOE MUTAHHUE,
coOIOICHNE TUTHCHUYECKUX MPABWII M HOPM, COATaHCHPOBAHHBIA PEXKUM 3aHITUNA M OTIbIXA,
perymspHas (Qu3MYecKas aKTHBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

MOHMMAaHWE [EHHOCTH TMPAaBWJI WHAWBUAYAJbHOTO M KOJUICKTUBHOTO 0O€301acHOro
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHME TIOCIEACTBUI W HENPHUSATUS BPEIHBIX MPHUBBIUCK (YIMOTPEOJCHUS aTKOTOJIS,
HapKOTHUKOB, KYpeHUs);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHME IICHHOCTH MacTepCTBa, TPYAOTIOOHE;

TOTOBHOCTh K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTHUECKOU M COIMAIbHOM HAPABJICHHOCTH,
CIOCOOHOCTh ~ MHHMIIMMPOBATh, IUTAHUPOBATH M CAMOCTOSITEIBHO  BBIMOJHSATH — TaKyrO
NEeSITeTbHOCTB;

WHTEpEeC K pa3nu4HbiM cdepam NpodecCHOHAIBHONU NEATebHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIN BEIOOD OyayIiel npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHHUIO M CaMOOOpPa30BAaHUIO HAa MPOTSKEHUH BCEH
KU3HH,

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUA:

AKOJIOTUYECKH I1eJIecO00pa3Hoe OTHOIICHUE K MPUPOJEC KaK MCTOYHHKY KU3HHU Ha 3eMile,
OCHOBE €€ CYyIIECTBOBAaHUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYpBI: NMPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYIKOB 1 OIICHKU WX BO3MOYKHBIX TTOCIICJICTBUN TSI OKPY>KAIOIIEH CPEJIb;

0CO3HAHUE TJIOOABHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIOCOOHOCTh MCMOJIb30BaTh MpUOOpeTaeMble MpU U3y4eHUH OUOJIOTHH 3HAHUS U YMEHUS
IpU pEIIeHHH MNpoOJEeM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOJIONOIL30BaHUEM (COOIIOEHNE
MpaBWJI MOBEACHUS B MPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, OHoChephl);

AKTUBHOE HENPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH NPUPOIHOM Cpene,
yYMEHHE MPOTHO3UPOBATH HEOIATOMPUATHBIE SKOJIOTMYECKHUE TMOCIEICTBUS MPeapUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4YUEe PAa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOW MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON JESITebHOCTH IKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

chOpPMUPOBAHHOCTH ~MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH H OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOTO HA JHUAJIOTe KYIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYpPhl KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe crenuduk OUOJIOTUM KaK HayKd, OCO3HaHHUS €€ poiau B (QOpMHUPOBAHUU
paIMOHaTIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHUsI 00 OKpYXKaIoIIeM
MUpEe KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa H OOIIecTBa, B TMO3HAHUHM MPHUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHrnd IpoOieM COXpaHeHHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTHU OMOJIOTHH JJII COBPEMEHHOW IHMBIIIM3AIMU: OOECTIeUeHuUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl Pa3BUTHS YETIOBEUECTBA, TIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHYECKUX TPOoOJieM U o0ecTieueHus mepexoa K YCTOMYUBOMY Pa3BUTHIO, PAlIMOHATEHOMY
WCIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;



3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKUX 3HAHHWH B LIEJISX MOBBIMIEHUS OO0IIei
KYJIBTYPBI, €CTECTBCHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOW 4dYacTU (YHKIIMOHAILHOM
IpaMOTHOCTH 00ydaromuxcsi, popMupyemMoi mpu u3y4eHuu OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJIOB IIO3HAHMS, HCIOJB3YEMBIX B €CTECTBEHHBIX HAayKax,
CIOCOOHOCTH HCIMOJIb30BaTh IMOJy4aeMble 3HAHHMS Ui aHauu3a M OOBSICHEHHS SBJICHUUN
OKPY)KAIOLLIEr0 MHUpa M MPOUCXOJSIIMX B HEM H3MEHEHUH, yMEHME JejaTb 00O0CHOBaHHbIE
3aKIIOYCHUSI Ha OCHOBE HAYYHBIX (DAKTOB W MMEIOUIMXCS JaHHBIX C IENBI0 TOJY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIB30BAaTh OWOJIOTUYECKUAE 3HAHHS JUISL PEIIeHUS
po0JieM B peasbHBIX KU3HEHHBIX CHUTYAIUX;

OCO3HAHUE LIEHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYILECTBIIATh IPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHUI0 U C€aMOOOpa30BaHHUIO, K
aKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAaHUN 1O OHOJOTMM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSAMHU.

MeTtanpeaMeTHbIe pe3yabTAThl

MerTanpeMeTHbIE pe3yJIbTaThl OCBOCHHS yIeOHOTrO TpeameTa «BHoJIOTHs» BKIFOYAIOT:
3HaYuMble JUId  (OPMHpPOBAHUS MHMPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCHUIUIMHAPHBIE
(MexnpeMeTHbIE) 0OLIeHAYYHbIE TOHATHS, OTPAKAOIINE [[€JIOCTHOCTh HAyYHOUM KapTUHBI MUpa
)51 CHeI_[I/I(i)I/IKy MCTOAO0B MMO3HAHUA, UCIIOJB3YEMbBIX B €CTCCTBCHHBIX HayKax (BeH_[eCTBO, OHEpPTru-,
SIBJICHUE, TPOIIECC, CUCTEMa, Hay4dHbIH (akT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, WCCIICIOBaHKE, HAOJIOJICHHUE, W3MEpPEHHUE, SKCIICPUMEHT W JIPYrHue);YHUBEPCATHHBIC
y4ueOHbIe JIeHCTBHsI (TMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIE), 00ECIEYMBAIOIINE
dbopmupoBanre (HYHKIIMOHATLHONW TPAMOTHOCTH W COLMAJIIBHOW KOMIICTCHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajbHble Yy4deOHbIE IEMCTBHS B IO3HABATEIBHOW U
COIMAJIBHOW MPAKTHUKE.

B pesynbrare usydeHuss OWOJOTMH Ha YpPOBHE CpemHero ooOmero oOpa3oBaHHs Y
oOyuaromierocss Oyayr chopMHpoBaHbl MMO3HABATEIbHbIE YHUBEpCAJbHbIE y4eOHbIE NEHCTBUS,
KOMMYHHMKATHBHBIE YHUBEpCaJbHbIe Yy4yeOHbIE JACWCTBUS, PpEryIsTUBHbIE YHHUBEpPCAIbHbBIC
yueOHbIe JeHCTBUS, COBMECTHAS JI€ATEIbHOCTb.

MertanpeameTHble pe3yabTaThl OCBOSHUSI MPOrPaMMBbl CpEeIHEro ooiero oOpazoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1)0a30Bble JJOrHYeCKHUE TeliCTBUS:

CaMOCTOSITENIBHO (POPMYNIUpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TNPUEMBI JIOTUYECKOTO MBINUICHUS (aHAlu3a,
CHUHTE3a, CpaBHEHUs, Kilaccudukamuu, o000OIIEHUs), PACKPBIBATH CMBICT OHOJIOTUYECKUX
MOHATHH (BBIACTATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU NOHATUIMH);

OTIpEIeNATh LN MeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTIKCHHUS,
COOTHOCHTH PE3yJIbTAThI AEATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

WCIOJIb30BaTh OHMOJIOTHYECKHUE TOHATUS s OObSACHEHUsS (DAKTOB U SBJICHHUM >KUBOM
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJICTIbHBIC CPEACTBA JJSl MPEACTABICHUS CYIIECTBEHHBIX CBS3CH H
OTHOIICHHWI B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOrO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX WH(OOPMAIIMOHHBIX HCTOUYHUKAX;



pa3pabaTeiBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3yAbTATOB IIEINISIM,
OIICHUBATh PUCKU TIOCIICICTBUN ACITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATE PA0OTy B YCIOBHSIX pPEATbHOTO, BHPTYAITbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2)0a30BbIe HCCI€eA0BaTENbCKUE JIeliCTBUS:

BIIQJICTh HABBIKAMHU Y4EOHO-HUCCIICIOBATEIILCKOW M MTPOSKTHOM JCSTEILHOCTH, HABBIKAMH
pasperieHus mpooIeM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METOOB
pEIICHHS MPAKTUICCKUX 3371249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIC BUABI JEATCILHOCTH IO IOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJIE TPHU
CO3JaHUH YYEOHBIX U COIHATLHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/Ja4d B 00pa30BaTENbHOUN NEATEIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISATE TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3WpPOBATh 3aJlady, BBIIBUTATH
TUNOTe3y €€ pelIeHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAJIM3MPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBJISITh 1EJICHAIIPABJICHHBIN MOUCK MEpeHoca CPEeACTB U CHOCOOOB JIEHCTBUS B
poheCcCHOHANBHYIO CPEY;

yMeTb TMEpPEeHOCUTh 3HAaHUS B T[O3HABAaTEJIbHYD U  MpaKTUYECKyl0 oOlnactu
KHU3ZHEJESITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrMHAIIbHBIE IMOAXOJbl M PpELICHHs, CTaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(OpMAIUH (TeKcTe ydeOHOro mocoows,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUYECKUX CIOBApsSIX W CIPABOYHUKAX, KOMITbIOTEPHBIX
0azax mgaHHbIX, B MHTepHere), aHaNIM3UpoBaTh WHGOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPHUMEHSTHh pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
Oouosnoruueckor nHGopMaIul, HeOOXOIUMOM ISl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HKCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIOIH30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHMAIbHYIO (QOpMY MpeACTaBICHUS OHOJOTHYECKOU
nHpopmanuu (cxemsl, TpaduKu, TUarpaMmsbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOIOTHYEeCcKOU
uHpopMaluen: NPUMEHITh XUMUYECKUE, (PU3UYECKUE W MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIAJIETh HAaBBIKAMU pACIIO3HABAaHMUS W 3alIUThl WHGOpMaIUH, HHPOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1)o0menue:



OCYIIECTBIISATh KOMMYHUKALIMU BO BceX c(epax >KU3HM, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIA JUCKYCCHU TI0 CYLIECTBY OOCY)KTaeMOiM TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh
CYXJECHHUS OTHOCUTEJIbHO BBINOJHEHMSI Npe/ularaéMoi 3aJayd, Y4YUTHIBAaTh MHTEPECHl MU
COTJIaCOBAHHOCTD MO3ULUI APYIMX YYACTHUKOB JAMAJIOTa WIN JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBA OOLIEHHS, IMOHMUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUS! KOH(PIUKTHBIX CUTYallui, yMETh CMATYATh KOH(PIUKTHI U
BECTHU NIEPETOBOPHI;

BIIAJETh PA3IIMYHBIMU CHIOcOOaMy OOIIEHMSI M B3aUMOJCHCTBHUS, MOHUMATh HaMEpPEHUs
IPYrUX JIOJIEH, MPOSIBISATh YBOKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2)coBMecTHas AeATeJbHOCTD:

MMOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
peleHny OMoJI0ru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(¢hopM B3aUMOJICHCTBUS MPU peLICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LI COBMECTHOW JesTeNbHOCTH, OpPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTaBJISITh IUIAH JIEUCTBUM, PACHPEACNISTH POJIU C YUYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE INPOEKTHI, OLCHUBATh MJCH C TO3MLMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIBbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1)camoopranuszanms:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIEM M HX pELICHHUsS B
AKHU3HEHHBIX M y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKax IO OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3JO0POBBIO M 3IOPOBBIO
OKPYKAOINX;

CaMOCTOSITEJIBHO OCYILLECTBIISATh MO3HABATENIbHYIO JAEATEIBHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTABJIATH IJIaH PELIeHUs MPOoOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUM;

Jie7IaTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIMN OIIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO IIHPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2)cCaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJIETh HABBIKAMM TO3HABATENILHON pedIeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JEHCTBUI
U MBICJMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHHM, NCIOIH30BATh MPUEMBI pedIieKCuu
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PEIICHMS;



YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;
3)npunsaTHe cedsl U APYrux:

MPUHUMAThH ce0s, TOHUMAs CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX MIPU aHAIU3€E PE3yJbTaTOB JAESATEIbHOCTH;
IIPU3HABaTh CBOE MIPABO U MPABO APYrUX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEeKa.

IIpeamMeTHbie pe3yabTaThl

[IpenmeTHbie pe3ylbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHOro mpenmera «buonorus» Ha
yriy0IEHHOM YpOBHE OPHEHTHPOBAHBI Ha 0OecIedeHre po(HIHLHOTO 00yICHHS 00yJarouXCs
ounonornu. OHM BKIIOYAIOT: crienu(UYecKue s OMOJOTMM HAyYHbIE 3HAHHSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JEATEIBHOCTH TI0 TOJYYCHHUIO HOBBIX 3HAHWH W WX TPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX, a
TaKXKe B PEaJbHBIX KU3HEHHBIX CHTYyalusX. [IpeaMeTHbIe pe3yinbTaThl MPEACTaBICHBI 10 TOAaM
W3YUYCHHUS.

[IpenmetHbie pe3ynbTaThl OCBOeHHS YydeOHoro mpenmera «buonorusi» B 10 Knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHUN O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpPMUPOBAaHUN €CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B TO3HAHUH 3aKOHOB TPUPOABI U
peleHnn MpoodJieM parMoOHATEHOTO TPUPOIOTIOIH30BaHMUS, O BKJIAIe POCCUHUCKUX U 3apyOeKHBIX
YU€HBIX B pa3BUTHE OHOJIOTHH;

BJIQJICHHE CUCTEMOW OHMOJIOTUYECKHX 3HaHWH, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINe
OMOJIOTMYEeCKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboyM3M, TOMeocTas,
CaMOperyJslns, caMOBOCIIPOU3BEICHHUE, HACIECTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouonornueckne Teopun (kimerounas teopus 1. IlIBanma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o nieHTpax
MHOT000pa3us U MPOUCXOXKICHHS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MIEPBOrO MOKOJICHUS, paCcUICINICHUs, YUCTOThI FaMeT, He3aBUCUMOTo HacienoBanus [.Mennens,
TOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW wu3sMeHuynBoctd H. W. BaBuiosa), npuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOrHYECKUX
UCCIIEIOBAaHUSX KUBBIX O0BEKTOB (ONMCAHUE, U3MEPEHUE, HAOII0ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLICCTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuii, rpu0oB, pacTeHUM,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB M CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KHU3HEACSITENbHOCTH, MPOTEKAIOIUX B OpPraHu3Max pacTeHUH, >KUBOTHBIX U
4eloBeKa, OMOJIOTUYECKUX TPOIECCOB: 0OOMEHa BellecTB (MeTaboIn3M), IPEeBpallleHus] SHEPTUH,
Opo>keHHsl, aBTOTPO(GHOTO U TeTepoTPO(PHOr0 TUMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Meii03a, raMeToreHe3a, SMOpHUOTreHe3a, MoCTIMOPHOHATILHOTOPA3BUTHSA, PA3MHOKECHHUS,
WHIUBUAYAIILHOTO pa3BUTH OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TO0DA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAY OPraHOMAAMU KIETKH M HUX (PYHKIUIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKIUSIMHU, MEXIYy OpraHaMU U CUCTEMaMH OPraHOB Y
pacTeHMii, >KMBOTHBIX W 4YelOBeKa M UX (QYHKIHSIMH, MEXKIy CHCTEeMaMd OPTraHOB U HX
GYHKIUSAMHE, MEXKIy dTamaMu OOMEHa BEHIECTB, dTalaMH KJIETOYHOTO IHKIA W YKHU3HEHHBIX
[MKIIOB OPraHMW3MOB, OJTalaMH SMOPHOHANBHOTO pPAa3BUTHUS, TEHOTUIIOM | (PEHOTHUIIOM,
¢deHoTUNIOM U (pakTOpamMu cpesibl OOUTaHHUS;

YMEHHE BBISBISITH OTIUYHUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHIA,
KUBOTHBIX U YEIIOBEKA;



YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

YMEHHE pelIaTh OHOJIOTUYECKUE 3a7adud, BBISIBIATH MPHYUHHO-CICACTBCHHBIC CBS3H
MEXIY HCCICTyeMbIMU OHOJOTHYECKUMH TIPOIECCAMU W SBJICHUSMH, JI€aTh BBIBOABI U
IIPOrHO3bl HA OCHOBAHUM MOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONMIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHEIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPATh HUX IKCICPUMEHTAIBHBIMU CPEACTBAMH,
(bopMynHpys 1eNb UCCIIETOBAHMS, aHATTU3UPOBATH MOJTYYCHHBIE PE3yIbTAThI U AETaTh BHIBOIBI;

YMEHHE y4acTBOBATh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJOTHU U
MEHIIMHE, TPOBOJIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W IMYOJIMYHO IMPEACTABISATH
MIOJTyYEHHBIC PE3YJbTaThl HA YICHHUECKUX KOHPEPEHITUSAX;

YMEHHE OIIEHMBAaThb JSTHYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUM B 00JacTH
OMOJOTMM U MEAMLMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HaIIpPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHie TPAHCT€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP Oyayiie mpodecCuoHaANbHOU IeATeTLHOCTH B
obnactu OMOJIOTUH, MEUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEJIbCKOTO XO35ICTBA, MUILEBOI
MIPOMBIIIJICHHOCTH, YIAyOIsITh TO3HABATEIBHBIM WHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MpodecCHd W TPOAODKEHHWE OHOJOTUYECKOTOo O0Opa3oBaHUs B
OpraHM3aIsaX CpeHEro MpodeccuoHaIbHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenMeTHble pe3ynbTaThl OCBOEHUS YydeOHoro mpenmera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIM O MECTE U POJIH OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMHUpPOBAaHUM COBPEMEHHOMN €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PELICHUH SKOJIOTHMYECKUX MPOOJIeM YeIOBEYECTBA, a TAKK€ B PEIICHUU BOIPOCOB
palMOHAIBLHOTO IPHPOAOINOIIB30BaHUs, U B (OPMHPOBAHMM LIEHHOCTHOTO OTHOILIEHHUS K
pupoJie, OOIIECTBY, YEIOBEKY, O BKJIAJC POCCUUCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH,

YMEHHE BJIa/IeTh CHUCTEMOI OMOJIOTMYECKHX 3HAHWIl, KOTOpas BKJIIOYAET OINMpENeieHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOTMOJATalmuX OWOJIOTMYECKUX TEPMUHOB W TMOHATHH (BHLI,
aKkocucTteMa, Owocdepa), Ouonormdyeckue Tteopuu (dBomronoHHass Tteopuss Y. JlapBuHa,
cUHTeTHuecKkass Teopus sBoimonuu), yuenus (A. H. CeeproBa — o myTsX U HampaBICHHSIX
sBosonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeCKoTro paBHOBecus Jx. Xapau
u B. Baiiabepra, 3apoapimeBoro cxoacrea K. M. baspa), mpaBuna (muaummyma O. JlubOwuxa,
AKOJIOTUYECKOW MUPaMUIbI SHEPTHUH ), THTIOTE3bI (TUnoTte3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJIETh OCHOBHBIMH METOJIAaMU HAyYHOTO TO3HAHMS, HCIONIb3yeMbIMH B
OMOJIOTMYECKUX HCCIENOBAHUAX JKUBBIX OOBEKTOB W O3KOCHUCTEM (OMHMCaHUE, H3MEpEeHue,
HaOI0/IeHNE, SKCIIEPUMEHT), CIocOOaMU BBISIBIICHUS M OI[CHKH aHTPOIOTEHHBIX M3MEHEHHH B
MIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIC MPU3HAKU: BUAOB, OHMOTEOIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, ABMXKYILIETO U Pa3phIBAIOIIET0 €CTECTBEHHOIO OTOOpa,
QIJIOTIATPUYECKOTO ¥ CUMIATPUUYECKOTO BUI000pA30BaHUS, BIUSHUS ABMKYIIUX CHJI DBOJIOLUU
Ha TeHO(OH]I TOMYSAIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Ccpelie 0OUTaHUsl, YepelOoBaHUS
HaIpaBJICHUN IBOJIOLNHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3M MEXAY IMPOILIECCAMU DSBOJIOIUH, JBIKYIUMHU
CHJIaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU Pa3UYHBIX SKOCHUCTEM M MPHUCHOCOOICHUSIMHU K HUM
OpPraHU3MOB;

YMEHHE BBISBISITH OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CHUCTEM, TPUCIIOCOOIIEHHOCTh BUIOB
K cpeie oOWTaHUs, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBSI3Ed
OpPraHu3MOB B COOOIIECTBaX, aHTPOTIOTE€HHBIX U3MEHEHUH B DKOCHCTEMAaX CBOEH MECTHOCTH;



YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Uil JOKa3aTelbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M Cpe/Ibl OOMTaHMs, €AMHCTBA YEIOBEUYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHUsT MHOT000pa3usi BHJIOB M 3KOCHUCTEM KaK YCIOBHUS COCYLIECTBOBAHHS HPUPOIBI U
YeJIOBEUECTBA;

YMEHHUE pelaTh OWOJIOTUYECKHE 33/Ja4d, BBISBISATh MPUUYMHHO-CIIEJICTBEHHBIC CBS3U
MEX]ly HCCIEAYEeMBIMH OHMOJIOTHYECKUMH IIPOLECCaMU M SIBJICHUSIMH, [I€NIaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH IOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bl, IPOBEPATh HX OKCHEPUMEHTAIBHBIMUA CPEICTBAMH,
(bopMymHpys 1eNb UCCIETOBAHMS, aHATTM3UPOBATH MOJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4EOHO-HCCIIEIOBATEIBCKONW padOTe MO OMOJIOTHH, SKOJOTHUU U
MEIUIMHE, TTPOBOANMON Ha 0a3ze IIKOJFHBIX HAyYHBIX OOIIECTB, W MYOJWYHO TPEICTABIATH
MOJTy4eHHBIEC PE3YIbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHE OLEHWBATh TUIOTE3bl W TEOPUU O IMPOUCXOKJICHUU JKU3HHU, 4YelOBeKa W
YeJIOBEUECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEAOTBPALICHHS TII0OaThHBIX
W3MeHEeHul B Ouocdepe;

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BHIOODP Oyayiiel mpodeccuoHambHOM IS TEIbHOCTH B
oOmacth  OMOJOTHH, OKOJOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHH,
TICUXOJIOTUH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABaTEIbHBI HWHTEPEC, HaINpaBJIEHHBII Ha OCO3HAaHHBIM BBIOOP COOTBETCTBYIOIIEH
npodeccud W TPOJODKEHHWE OHOJOTUYECKOT0 O00pa3oBaHUS B OPraHU3aIUsX CpPEIHETO
poheCcCHOHAITBHOTO M BBICIIIETO 00pa30BaHUSI.

TemaTnuyeckoe NJIAHNPOBaHUE € YKA3aHMEM KOJIHYECTBA YaCOB, OTBOJIMMbIX HA OCBOEHHE
Ka)KI0# TeMbl Y4eOHOro npeaMera, 1 ucnoiab3yembix LHOP, 0P

10 kaace
KosmnuecTBoyacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHuepa31eJi0B U (ungposbie)
n/n | TeMIPOrpamMMbl Bcero | TpakTuueckue oOpa3oBaTeJibHbIEpPeCYp
padoThI ChbI
1 buostorus kak Hayka 1 - https://resh.edu.ru/
5 JKuBble cUCTEMBI M UX 5 - https://educont.ru
M3yUCHHE - httg:{/school—
3 BHOIO S KIICTKIL 2 0.5 collection.edu.ru/).«E munas
XuMmudecKasi OpraHu3arus RO Llugposeix
4 P H 10 1 OO6pazoBareabHbIX
KJICTKH
Pecypcos»
5 Crpoenue 1 QyHKIIH KICTKH 8 2 - http://www.fcior.edu.ru/
OOMeH BelecTB - www.bio.nature.ru -
6 IIPEBPALLEHUE SHEPTUHU B 9 1 Hay4HbIC HOBOCTH
KJIETKE onosoTHH
5 Hacnencrennas unpopmarus 9 0.5 - https://uchitelya.com/
U peanu3aius e€ B KIEeTKe '
8 JKU3HEHHBIN UK KIETKU 6 1
TpPOCHHE U KIIUU
9 CrpoeHue n pyHKn 17 15
OpraHU3MOB



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fcior.edu.ru/
https://uchitelya.com/

10 Pa3zmHoOxeHue U pa3BuTHe 8 15
OpPraHu3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH 1 2 0.5
W3MCHUYMNBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU 10 1
HACJIEICTBEHHOCTH
13 3aKOHOMEPHOCTHU 6 1
M3MEHYHBOCTH
14 I'enernka yeaoBeka 3 0.5
15 Cenekiysi OpraHu3MOB 4 1
16 buorexnonorus u 4
CUHTETHYECKAst OMOJIOT s
17 Pe3epBHOE Bpemst 1
Hroro 102 13
11 kaace
KoaunyecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (ungposrbie)
n/m| TeMIpPOrpamMmbl Beero | IpakThueckue oOpa3oBarteJibHbIEpPeCyp
padoTsl Chbl
3aporKaeHUE U Pa3BUTHE - https://resh.edu.ru/
1 SBOJIIOITHOHHBIX 4 - https://educont.ru
MPEACTABICHHUN B OMOJIOTHH - http://school-
i MHUKpPO3BOIOLHS 1 14 i collection.edu.ru/).«Eaunast
epe3yIbTaThl KOJUIEKIIHS [udposbix
; MakpoIBOITIONHS 5 OO06pa3oBaTeabHBIX
€€pe3ybTaThl Pecypcos )
- http://www.fcior.edu.ru/
4 [IpoucxoxaeHue 1 pa3BUTHE 15 15 - Www.bio.nature.ru B
JKU3HM Ha 3eMJie
Hay4JHbIE HOBOCTH
5 [TpoucxoxaeHueyenoBeka — 10 1 60O I
AHTPOTIOrCHE3 - https://uchitelya.com/
DKOJIOTUsl — HayKa O
B3aMMOOTHOIIEHUIX
6 OpPraHU3MOB H 3 0.5
HaJIOPraHU3MEHHBIX CUCTEM C
OKpYXarollen cpefou
7 OpraHu3msl 1 cpesia 0OUTaHMs 9 1.5
8 DKOJIOTHS] BUJIOB U MOITYJISIIIUI 9 0.5
9 DKOJ0THS COOOIIECTB. 12 05
DKOJOTHYECKHE CHCTEMBI
10 buocdepa — rnobanpHas 6
9KOCHCTEMA
11 UYenoBek U OKpyKarolas cpeja 6
12 PesepBHOE Bpems 8



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fcior.edu.ru/
https://uchitelya.com/

Hroro 102 | 75
10 knace
Ne i/
Pa3nen, Tema ypoka
Tema 1. buojiorusi kak nayka (1 4.)
1/1 brosnorus kak KOMIUICKCHAsI HAyKa U KaK 4acTh COBPEMEHHOTO O0IIIeCcTBa
Tema 2. 7KuBble cucTeMbl H UX H3y4eHue (2 4.)
2/1 JKuBbI€ CUCTEMBI U KX CBOMCTBA
3/2 YpoBHEBas OpraHu3anys KHUBBIX CUCTEM
Tema 3. buosiorust kjaerku (2 4.)
4/1 Wcropust OTKpBITHS B U3ydeHUs KieTKkU. KieTouHas Teopust
MeTo /16l MONEKYISIPHOM M KJIIETOYHOM OMOJIOTHH.
5/2 Ilpakmuueckan padboma Nel.  «3ydeHue MeTOJOB KIETOYHOW OHOJOTUU
(xpomatorpadus, smekTpodopes, mauddepeHUATBLHOE IEHTPU(YrupoBaHUE,
IT1P)». UOT-13 -22.
Tema 4. Xumuueckas opranusaums kierku (10 4.)
6/1 XUMHUYECKUN COCTAB KIIETKU
7/2 MuHepasabHble BelIecTBa KIETKH, UX OHOJIoTHYecKasi poJib
Opranuyeckue BelecTBa KJIeTKH — OEIKU.
8/3 Jlabopamopnan paooma Nel «O6HapykeHHE OCTKOB C IMOMOIIBIO Ka4eCTBEHHBIX
peakmwmiiy. MOT-13 -22.
9/4 CaoiicTBa, knaccuukarus U GyHKIUN OCIKOB
10/5 Opraandeckre BenecTBa KICTKH — YIJICBOIbI
11/6 Opraandeckue BemecTBa KICTKH — JIAITHIbI
Hyxkneunossie kuciotsl. JJHK u PHK.
12/7 Jlabopamopnasa pavoma Ne3 «VccienoBanvue HyKIEUHOBBIX KUCJIOT, BBIICICHHBIX
13 KJIETOK Pa3IMYHbIX opranu3mMoBy. MOT-13 -22.
13/8 Crpoenue u ¢pynkiuu ATO. pyrue nykineosunrpudocdars (HTD)
14/9 CexBenuponanue JIHK. MeToapl reHOMUKH, TPAHCKPUITOMUKH, TPOTECOMUKU
15/10 MeTo/1bl CTPYKTYpHOH OHOJIOTHH
Tema 5. Ctpoenne n pynkuun kiaeTrku (8 4.)
16/1 Tunel kneTok. [IpokaproTnyeckas KieTka
CrpoeHune 3yKapuoTUYECKON KIIETKH.
17/2 Ilpakmuueckan pavoma Ne2. «3ydyeHue cBOMCTB KiIeToUHONH MeMOpanb». MOT-
13 -22.
18/3 ITloBepXHOCTHBIH anmapar KJIETKH
OnHoMeMOpaHHbIE OPTaHOU Bl KIIETKH.
19/4 Ilpakmuueckan padoma Ne3. «M3ydyeHne [JBMKEHHMS LUTOIUIA3MbI B
pacTUTenbHBIX KieTkax». MOT-13 -22.
[TomyaBTOHOMHBIE OPTAaHOU B! KIETKU: MUTOXOHIPUH, TUTACTU/IBL.
20/5 Jlabopamopuaa padboma Ned «VccnepoBaHue miasmMoiu3a W JEIUIa3MoJin3a B
pacTUTeNnbHBIX KieTkax». MOT-13 -22.
21/6 HememOpaHHbIe OpraHOMIbI KIETKH




22[7

Crpoenue u QyHKIMH 1pa

CpaBHuUTENbHAS XapaKTEPUCTUKA KJIETOK SyKapHOT.

23/8 Jabopamopunaa padboma Ne5. «VI3ydeHWe CTPOCHHS KIETOK Pa3IMYHBIX

opraam3moBy. MOT-13 -22.
Tema 6. OOMeH BelllecTB U MpeBpallleHUe YJHEPIruu B KiaeTke (9 4.)

AccUMWIAIAS U JUCCHUMUJISIUSL — JIBE€ CTOPOHBI MeTabonu3Ma. Turibl oOMeHa

24/1 BelecTB. Jlabopamopnasn paboma Ne6. «3yyeHne KaTaauTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpuMepe aMuITas3bl WK Karanassl)». MOT-13 -22.
depMeHTaTUBHBIN XapakTep peakiuii KJIETOYHOIO MeTaboIn3Ma.

25/2 Jabopamopnaa padoma Ne7. «3ydenue (EPMEHTATUBHOTO PACHICIUICHUS
TIEPOKCHJIAa BOJIOPOA B PACTUTEIBHBIX M JKUBOTHBIX KieTkax». MOT-13 -22.

26/3 Benku-akTuBaTOpBI U OCNKH-UHTHOUTOPHI

27/4 ABTOTpOGHBIN THUIT 0OMEHA BEIIECTB

28/5 doTocHHTE3

29/6 Xemocunres. Jlabopamopnaa paooma Ne8. «CpaBHeHUe MpoI1ieccoB POTOCHHTE3A
u xeMocuHTe3an. MOT-13 -22.
AnHaspoOHbIe opraHu3Mbl. Bubl OposkeHus.

30/7 Jlabopamopnas paooma Ne9. «CpaBHEHUE MPOIECCOB OPOXKEHUS WU JIBIXaHUS.
NOT-13 -22.

31/8 AnpoOHBIE OPraHU3MBI. DTAIbl SHEPTETUIECKOTO OOMEHa

32/9 DHeprusi MeMOpaHHOTO TpaaueHta mpoToHOB. CuHTe3 AT®: paboTa MpOTOHHOU
AT®-cuHTa3bl

Tema 7. HacaencrBennasi uHpopMauus U peaju3anus eé B kierke (9 u.)

33/1 Peakiiuyn MatpuyHOTO CHHTE3a

34/2 Tpanckpunius — matpuuablii cuHTe3 PHK

35/3 Tpaucnsaus u e€ sTamsl

36/4 Konupoanue amuHokucioT. Poss pubocom B OMocuHTEe3e Oenka

3715 Opranu3anus reHomMa y ITpoKaproT U dyKapuoT

38/6 MouJiekynsipHble MEXaHU3MBbI SKCIIPECCUH I'€HOB Y 3YKapHOT

39/7 Bupycbl — BHekJeTOUHbIE (DOPMBI )KU3HU U OOIUTaTHBIEC TAPA3UTHI.
Ilpakmuueckasa paooma Ned. «Coznanne moaenu Bupyca». MOT-13 -22.

40/8 BupycHbie 3a0601eBaHus YeJI0BEKa, )KUBOTHBIX, PACTEHUI

41/9 HanorexHomoruny B OMOJIOTUN U MEIULIMHE

Tema 8. ’KuzneHHbIN MUKJ KJIETKH (6 4.)

42/1 JKU3HEHHBIN UK KIETKA

43/2 Martpuunsiii cuaTe3 JJTHK

4413 Xpomocowmsl. Jlabopamopuaa paooma Nel(. «I3ydeHne XpoMOCOM Ha FOTOBBIX
Mukpomnpenaparax». MOT-13 -22.

45/4 Jlenenue KIeTKU — MHTO3
Tunst knetok. KapuokuHes U HIUTOKUHES.

46/5 Jlabopamopuaa paboma Nell «HaGnoneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
nyka (Ha TOTOBBIX MHKpompenapatax)». MOT-13 -22.

47/6 Perynsuust >)KU3HEHHOTO LMK KIETOK

Tema 9. Ctpoenne u pyHkuun opranu3mos (17 4.)
48/1 OpranusM Kak eMHOE 11eJI0e




Tkanu pacrenuit. Jlabopamopuaa paooma Nel2 «3yuenve TKaHeld PACTCHHII.

4972 MOT-13 -22.
50/3 TkaHU KUBOTHBIX U YEJIOBEKA.
Jlabopamopnas paboma Nel3 «3ydenne Tkanel wuBOTHbIX». MOT-13 -22.
Opranel. CucTEMbI OPraHoB.
51/4 Jlabopamopnan paboma Nel4. «I3yuenue opranoB BETKOBOTO pacteHus». MOT-
13 -22.
52/5 Ormopa Tena opraHu3MoB
53/6 JIBIKEHUE OpraHU3MOB
54/7 [TuTanue opraHu3MoB
55/8 [MuTanue MO3BOHOYHBIX KUBOTHEIX. [IUIIeBapuTeIIbHAS CHCTEMA YeIOBEKa
56/9 JIpIXaHue OpraHu3MOB
57/10 JIpIxaHue 1M03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA
58/11 TpaHCHopT BEIECTB Y OPraHU3MOB
59/12 KpoBeHocHas cucTemMa Mmo3BOHOYHBIX )KHBOTHBIX U YEIOBEKa
60/13 Bbinenenue y opraHu3MoB
61/14 3arura y OpraHu3MoB
62/15 NmmyHHas cucTeMa 4eoBeKa
63/16 PazpaxiuMoCTh U Peryisnus y OpraHu3MOB
64/17 ['ymopasibHast peryasnus v SHIOKPUHHAS CHCTEMA KHUBOTHBIX M YEIIOBEKA
Tema 10. PasMHoOKeHHe U pa3BUTHE OPTraHU3MOB (8 4.)
65/1 DopMbI pa3MHOKEHUST OPTaHU3MOB
66/2 [TomoBoe pa3MHOKEHHE
67/3 Meiio3
I'amerorenes3. O6pazoBaHue U pa3BUTHE TIOJOBBIX KIIETOK.
68/4 Jlabopamopnas padboma Nel5 «13ydeHne CTpOEHUSI MOJOBBIX KJIETOK HA TOTOBBIX
MuKpornpenapaTtax». MOT-13 -22.
69/5 WHnuBuayanbHOE pa3BUTHE OPraHW3MOB — OHTOTCHE3
70/6 3akiiaJika OpraHoB U TKaHEH U3 3apOJIbILIIEBBIX JINCTKOB
Poct u pa3zButue )XKUBOTHBIX.
717 Jlabopamopnaa padoma Nel6 «BblsiBIIeHME TNPU3HAKOB CXOJCTBA 3apOIbIIICi
MTO3BOHOYHBIX KUBOTHBIX». MOT-13 -22.
Pa3mHOKeHue 1 pa3BUTHE PACTEHUM.
7218 Jlabopamopnan paboma Nel7. «CTpoeHHWE OPraHOB Pa3MHOXKEHHUS BBICIIMX
pactennii». MOT-13 -22.
Tema 11. 'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH
Opranu3moB (2 4.)
73/1 HcTtopus cTaHOBIEHUS M Pa3BUTHS T€HETUKH KaK HAYKU
OcHOBHBIE TIOHATHS U CUMBOJIbI TEHETUKH.
7412 Jabopamopnaa paooma Nel8 «/Ipo3oduna kak OOBEKT TE€HETHYECKHUX
uccnenoBanuiy. MOT-13 -22.
Tema 12. 3akoHoMepHOCTH HacieacTBeHHOCTH (10)
3aKOHOMEPHOCTH HACJEeNOBAaHUS TMPU3HAKOB. MOHOTHOPUIHOE CKpeIlUBaHUE.
75/1 Ilpakmuueckasn padoma Ne5 '"V3yueHue pe3ynbTaToB MOHOTHOPHIHOTO

ckpeuBanus y apo3oduist". MOT-13 -22.




76/2

[{uTosIOTHYECKUE OCHOBBI MOHOTHOPUIHOTO CKPEIIMBAHHUS

7713 Ananusupyroliee ckperuBanue. HemoigHnoe noMuHupoBaHue
JuruOpuHoe CKperBaHue.

78/4 Ilpakmuueckaa paooma No6 «3yyeHne pe3yabTaTOB  JTUTHOPHIHOTO
cKpetBanus y apo3oduisny. MOT-13 -22.

79/5 [uTosnornyeckue OCHOBBI TUTHOPHUIHOTO CKPELIMBAHUS

80/6 CueruieHHOE HaceI0BaHUE MTPU3HAKOB

81/7 XpOMOCOMHAsl TEOPHU SHACIEICTBEHHOCTU

82/8 I'enetnka mnosa

83/9 I'eHOTHII KaK IIEJIOCTHAS CUCTEMA

84/10 ['eHEeTHYECKUI KOHTPOJIb PAa3BUTHS PACTCHHI, dKUBOTHBIX U YEJIOBEKA

Tema 13. 3akoHOMepHOCTH U3MEHYUBOCTH (6 4.)

85/1 W3MeHunBOCTh NMpU3HAKOB. Bubl H3MEHUNBOCTH

86/2 MoudukanmoHHas U3MEHYUBOCTD
BaprannoHHBI psi U1 BapHallMOHHAs KpUBasl.

87/3 Jlabopamopnasn paboma Nel9 «HccnenoBanue 3aKOHOMEPHOCTEM
MOJU(PHUKAITMOHHON W3MEHYMBOCTH. [lOCTpOeHHE BapHAIlMOHHOTO psja W
BapHaIMOHHOW KpuBOi». NOT-13 -22.

88/4 I'eHOTHTIMYECKAst H3MEHYUBOCTh. KOMOWHATHBHAS N3MEHYMBOCTD
MyranuoHHasi HK3MEHYUBOCTb.

89/5 Ilpakmuueckan paboma Ne7 «Mytauuu y Japo3odunsl (Ha TOTOBBIX
MuKpornpenapatax)». MOT-13 -22.

90/6 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIlecca. JMUTCHETHKA U SITUTCHOMHKA

Tema 14. I'eneTnka yenoBeka (3 4.)

91/1 I'eneruxka denoseka. Ilpakmuueckan paooma Ne8 «CocTaBlIeHME W aHAIU3
poxaocnoBHoi». MOT-13 -22.

92/2 Metoapl MEAUITMHCKON TEHETUKHU

93/3 3HaueHNe METUIIMHCKON T'e€HETUKHU B MPEAOTBPAIICHUU M JICUEHUU TeHETHYECKHUX
3a00JIeBaHMI YesIOBEKa

94 HToroseliii 3a4et 3a kypc 6uosioruu 10 kimacca.

Tema 15. Cesexuust opranusmos (4 4.)
OCHOBHBIE TIOHATHUS CEJIEKIINH.

95 Jabopamopnasa paboma Ne2(. «3ydeHune cOpTOB KyJIbTYPHBIX PAaCTCHHUN H
MOPOJT JOMAITHUX KUBOTHBIX». MOT-13 -22.

MeTo1bl CENeKIIMOHHON pabOTHI.

96 Jlabopamopnasa paooma Ne?l. «3yuenne MeronoB cenekuuu pacrenuit». MOT-
13 -22.

97 JlocTrKeHHs CeNEeKIUU PaCTEHUI U KUBOTHBIX.

Ilpakmuueckas paboma Ne 9 «IIpuBuBka pacrenuit»y. MOT-13 -22.

98 CoxpaHeHue, U3y4eHre U UCTI0JIb30BaHUE T€HETHYECKUX PECypCOB
broTexHonorus Kak Hayka v OTPacib MPOU3BOJICTBA.

99 Ilpakmuueckasn paboma Nell «3yuenne oO6bekToB OnotexHomorum». MOT-13 -
22.

100 OCHOBHBIE HaNpaBJIeHUs] CHHTETHYECKON OHOJIOTUH

101 XpOMOCOMHAsl U TEHHAsl HHXKEHEpUs




102

MGI[I/IL[I/IHCKI/IC OHMOTEXHOJIOTUU

Hror: 102 4., I1.p. — 10, JL.p. — 21, Utor.3auer — 1.




11 kaace

Ne i/ Temaypoxka

1 OpomoronHasTeopus Y. Jlapsuna

2 JBrKymue Cuiibl 3BOJIIOLMH BUAOB 110 Y. /lapBuny

3 Bopb0a 3a cyniecTBoBaHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIH 0TOOD

4 DOpMUPOBAHUECUHTETHYECKOUTEOPUUIBOJIIOIIUN

S) Oranbl 3BOJIIOIMOHHOTO MPOLEcca: MUKPOIBOIIOLMS M MAKPOAIBOJIIOLIUS

6 [Momynsiiust — 3eMeHTapHasie IMHUIIABOIIOIIH

7 3akoH reHernuyeckoro pasHoBecus Jlx. Xapau, B. BaiinGepra. JlabopatopHas
paboTa «BblsiBIeHHE N3MEHYMBOCTH Y 0COO€H OAHOTO BUIa»

8 DneMeHTapHbIe(haKTOPHIIBOIIOUHT

9 Oddext ocHoBaTens. IhdexT OyThUIOYHOTO TOPJIbIIIKA

10 Murpanuu. M3oasiuuu nonyasuuil: reorpaduyeckas, Onosiornyeckas

11 EcTtecTBeHHbIN 0TOOp — HampaBIsIONINiI (PaKTOp 3BOJIOLUU

12 [TonoBoitoT60p

13 [Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3ysibTaT MUKpo3Botonun. JlaboparopHas
pabota «M3ydenue apoMoph030B U UINOANANTANNNA Y PACTEHUH U KUBOTHBIX)»
[TpumMeps! TPUCTIOCOOICHHH Y OpTraHU3MOB: MOP(OJIOTHYECKHE, (PU3NOJIOTHIECKHUE,

14 ouoxumuueckue, noseneHveckue. Jlaboparopuaspadbora
«[IpucnocobneHNsIOpraHu3MOB U UXOTHOCUTEIbHASLIEIECO00Pa3HOCTEY

15 Bun, ero kputepun u ctpykrypa. Jlaboparopuas padota «CpaBHEHUE BUJIOB TIO
MOP(}OJIOTHIECKOMY KPUTEPUIO»

16 CtpykTypaBuaa

17 Bunoo6pazoBannekakpe3yIbTaTMHUKPOIBOJIIOIIMH

18 CBS3bMHUKPO3BOIIOLMY U UAEMHUOJIOTUH

19 MakpoasBoJtorus. I[TaeoHToI0rHuecKue METO bl H3yUEeHHUs IBOJIIOLIUH

20 buoreorpadudeckrnemMeTo IbIN3YICHUIIBOTIOIUN

21 OMOPHOJIOrMUECKUE U CPABHUTEIBHO-MOP(HOJIOrHYECKHE METOIbl U3yUEHUS
9BOJIIOLIUU

29 MonekynsipHO-reHeTH4ecKre, OMOXMMHUYECKHE U MaTeMaTHYECKIE METO/Ib
W3yUYEHUsI SBOJIIOLIUI

23 OO011e3aKOHOMEPHOCTHIBOJIIOITIT

24 AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLMH

25 HayuHble runoTe3bl IpOUCXOKICHUS J)KU3HU Ha 3emMIie

26 JloHay4HbIe MTPeJICTABICHHS O 3aPOKICHUN KU3HU

27 OCHOBHBIEITANBIHEOPTAHUYECKOHIBOIIOIIMN

28 ['unoTe3p13apokK ACHUSKU3HA

29 Uctopus 3emnu u metoas! e€ nzydenus. JlaboparopHas pabota «/3ydeHue u
ONMCAaHHE UCKOMAEMBIX OCTATKOB JPEBHUX OPraHU3MOBY

30 HauanbHbleaTanblopraHn4eCcKONIBOTIONUN

31 OBOJIIOLUAIYKAPHOT

32 OCHOBHBIE ATaITbl HBOJIOIUH pacTUTeNbHOro Mupa. [IpakTuueckas padora
«M3yuenue 0coOEHHOCTEH CTPOCHUS pAaCTEHUN Pa3HBIX OTAEIOBY

33 OCHOBHBI€ ATaIlbl YBOJIOIMH KUBOTHOT'O MHpa

34 OBoumonus )kUBOTHBIX. [IpakTiueckas pabota «M3ydeHne ocobeHHOCTE CTpOSHUS




IIO3BOHOYHBIX )XKMBOTHBIX)

35 Pa3BuTHe )Xu3HU Ha 3eMJIe 110 3paM U Neproam

36 MaccoBble BBIMUPAHUSI — DKOJIOTHYECKUE KPU3UCHI TPOIILIIOTO

37 CoBpeMeHHBIH 9KOJIOTHYECKUI KPU3HUC, €ro 0COOCHHOCTH

38 CoBpeMeHHasICUCTEMA0 PraHMYECKOTOITPOIIIIOTO

39 OCHOBHBIECUCTEMATHYECKUET PYIITBIOPTaHU3MOB

40 AHTPOIIOJIOTHSI — HayKa O 4eJIOBEKe

41 PasButHe npeacTaBiaeHui O MPOUCX0KACHUM YEJIOBEKA
MecTo uenoBeKka B CHCTEME Oprann4deckoro Mupa. Jlaboparopnas padora

42 «M3ydenne 0coOEHHOCTEH CTPOCHUS CKeleTa YeJIOBEKa, CBA3aHHBIX C
MPSIMOXO K ICHHEM)

43 JIBMKYIIMECUIIBIaHTPOIIOT€HE3a

44 CooTHolieHre OMOJIOTMYECKUX U COLTMANIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIECTAJMUAHTPOTIOTCHE3a

46 [TaseoreHeTrKa U MaJeOreHOMUKA

47 DBOIONMSCOBPEMEHHOTOYETIOBEKA

48 quOBe‘IeSKI/Ie pacsl. [IpakTudeckas pabora «M3yueHne 3KOJIOTHIECKIX
aJIanTalnui 9eJI0BEKay

49 MeXIMCIMTUIMHAPHBIEMETO IBIAHTPOTIOJIOTUH

50 3aposkIeHUE U Pa3BUTHEIKOJIOTHN

51 Merto bt 9KOJIOTHH. JlabopaTtopHas pabota «3ydeHue MeTo 0B SKOJOTHUUECKUX
HCCIIETOBAaHUI

52 3HaueHne YKOJOTMYECKUX 3HAHUN IS YeJIOBEKA

53 DKO0JIOTHIECKUE(DAKTOPBI

54 Abuotndeckue aktopsl. CBeT Kak sKojorudeckuii pakrop. JlaboparopHas
pabota «BpIsiBIeHHE MPUCHIOCOOICHUI OPraHu3MOB K BIUSHUIO CBETa»
Abunotuueckue dakropsl. Temmeparypa Kak 3KOJI0ru4eckuii paxrop.

55 JlaGopaTtopHas pabota «BpIsiBIIeHHE PUCITOCOOIEHU OPraHU3MOB K BIUSHUIO
TEMIIEPATYPbI»

56 Abunotuueckue dakropsl. BraxHocTh Kak skonoruueckuii pakrop. Jlaboparopuas
paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHHI U3 pa3HBIX MECT OOUTAHUS

57 CpenploOuTaHUSIOPraHU3MOB

58 buonorndeckuepuTMbl

59 JKuzneHnHb1ehOpPMBIOPTaHU3MOB

60 buotnueckuedakTops

61 3HaueHne OMOTHYECKUX B3aUMOICHCTBUMN AJIsl CYIIIECTBOBAHHS OPraHU3MOB B
cpene OOuTaHus

62 DKOJIOTHYeCKUEXapaKTEPUCTUKUITONMYIISLIUU

63 OcCHOBHBIE IOKA3aTeNIN MOMYJSLUH: YUCIEHHOCTb, INIOTHOCTb, BO3PACTHAS U
M10JIOBAsl CTPYKTYpa

64 OcCHOBHBIE TIOKA3aTeNIN MOMYJISAILMH: POXKAAEMOCTh, IPUPOCT, TEMI POCTa,
CMEpPTHOCTh, MUTpALIUU

65 DKOJIOTHYECKAACTPYKTYPAIOMYJISALUN

66 JlMHaMuKa NOMYJSIUY U €€ PeryIsius

67 Kpussle pocta yncieHHOCTH nonynauuu. KpruBble BBKUBaHUS

68 Okonoruyeckas Huia Byja. JJaboparopHas padota «IIpucnocobiaenus ceMsiH




pacTEHUH K pACCEIICHUIO)»

69 BukakcucreManomyssui

70 3aKOHOMEPHOCTH MOBEJCHMSI U MUTPALlUi )KMBOTHBIX

71 Co00111eCcTBOOPraHu3MOB — OHOIIEHO3

72 DKOCHCTEMaKaKOTKpBITasgCUCTEMA

73 KpyroBopoT BeImecTs 1 MOTOK YHEPTHH B SKOCUCTEME

74 OCHOBHBICTIOKA3aTEIIMIKOCUCTEMBI

75 DKOJIOTHYECKHETTUPAMU b

76 N3MeHeHnsICO00IIECTB — CYKIIECCUU

77 [TpupoaHbIe 2KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCHUCTEMBIMOPEHN 1 OKEaHOB

78 [TpupogHBIe 3KOCHCTEMBI. DKOCHCTEMBI TYHJP, JI€COB, CTENEH, MyCTHIHD

79 AHTPOTIOT€HHBIEIKOCUCTEMBI

80 Ypboskocucremsl. [Ipaktuueckas pabota «M3ydenue u onrcanme
ypOOIKOCUCTEMBI»

81 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUI OPraHU3MOB B
IKOCUCTEMAX

82 MexaHu3Mbl BO3JICHCTBUS 3arpA3HEHNUN Pa3HbIX TUIIOB HA CyOOPTraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISITUOHHOM U SKOCHCTEMHOM YPOBHSIX

83 brocdepa — obmierraneTapaasio00J109Kka3eMITH

84 VYuenue B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTUCYIIIECTBOBAHUIONOCHEPHI

86 KpyroBopoTh! BemecTB 1 OMOTEOXMMUIECKUE TTUKITBI

87 3oHaNBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH

88 YcroiunBocTEOMOCHEpHI

89 DKOJIOTHYECKHE KPUZUCHI U UX PUUHHBI

90 Bo3speiicTBueuenoexkanaduochepy

91 AHTPOIIOT€HHOE BO3/JICHCTBUE HA PACTUTEIbHBIA U )KUBOTHBIN MUP

92 OxpaHarnpupo bl

93 OcHOBHbBIE IPUHLIUIIBI YCTONYMBOTO PA3BUTHUS YEJIOBEUECTBA U MPUPO/IbI

94 PannonanbHO€ PUPOIOIOJIB30BAHNE U COXpaHEHUE OMOIOTMYECKOTO
pa3zHooOpasus 3emiu

95 0O6061enue mo reMe «MUKpPOIBOIIONUS U €€ Pe3yabTaThD»

96 O606menue mo TeMe «Makpo3BOJIONUS U €€ pe3ybTaThD)

97 O6o6menue 1mo Teme «IIpoucxoxacHue U pa3BUTHE KU3HU Ha 3eMIIe»

98 O6o06menue mo Teme «IIpoucxoxacHue YeroBeka — aHTPOTIOTECHER)

99 O060061eHue mo TeMe «IKOJOTHs — HayKa O B3aUMOOTHOIIEHUSIX OPTaHU3MOBY

100 O6006mmeHue o TeMe «Opranu3Msl U cpeia OOUTaHUS»

101 O060061eHue 1o TeMe «IKOJIOTHs BUJOB U OIS

102 O6o06menne no Teme «buocdepa — rmobanpHas 3KOCUCTEMAY
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