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COJAEP/)KAHUE OBYYEHUA
10 KUIIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMmeHHas O6uosiorusi — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHs OMOJIOTMH.
buonoruueckue Hayku M H3ydaemble UMH MpoOiembl. DyHIaMEHTAIbHbIE, NPHUKJIAIHbIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3HayeHue OuojoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosoruei. 3HaueHHWEe OHOIOTMU B  IPAKTUYECKOH
JEATEIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXPaHE
IIPUPOJBIL.

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTembl Kak mpeaMer u3ydeHus ounosioruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTb M LEIOCTHOCTh, CIIOXKHOCTh H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CaMOOpraHM3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTD,
WU3MEHYUBOCTb, POCT U Pa3BUTHE.

VYpOBHH OpraHu3aliy JKUBBIX CHCTEM: MOJIEKYJSPHBINA, KIIETOUHBIM, TKaHEBBIH,
OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOTeO1IEHOTUYECKHI),
6uocdepusbiil. IIpoueccsl, Npoucxosmue B KUBbIX cucTteMax. OCHOBHbIE MPU3HAKH >KUBOTO.
Kuzsp kak popma cymectBoBanus marepuu. Hayku, nzydaromue *HUBbI€ CUCTEMBl Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Mertoabl Ouonormdyeckor Hayku. HaOmromeHue, msmepeHue,
JKCIIEPUMEHT, CHCTEMaTu3alusd, MeTaaHanu3. [lonaTtue o 3aBUCMMOM U HE3aBUCUMOU
nepemenHo. IlmanupoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHe BBIOOPKHU U €€ N0CTOBEpHOCTh. Pa3dpoc B Ononornyeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3y/lbTaToB. [IpHunHbBI HCKa)KE€HUS Pe3yNbTaTOB KCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

IIpakTnyeckas padora «licnonp3oBaHuEe pa3IMUHBIX METOAOB IPU H3YYEHUH MKUBBIX
CUCTEMN.

Tema 3. Buosnorus kijierku

Knerka — cTpykTypHO-(YHKIMOHATIbHAS €IUHULA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeTobl MONEKYJISIPHOM UM KIETOYHOM OMOJOrMHM: MHUKPOCKOIHSA, XpomaTorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, auddepeHInanbHOE  LEHTpUYTUPOBAHUE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @uKcUuposannvlx Kiemox. DAEKTPOHHAS MHUKPOCKOIHS.
Kongokanvnaa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

IpakTuyeckass padora «/3ydeHue METONOB KJIETOUYHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nudpdepenmansHoe neHTpudyruposanue, [TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTpaMHUKpOdJIeMeHThl. Boga u €€ poius
KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUHM KIETKH, TEIIOPErysluu.
MuHepaJibHbI€ BEIIECTBa KJIETKH, UX OMOJIorHyecKasi poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, MmenTHIHAS
CBs3b. BTOpuuHas, TpeTuyHas, yeTBepTHUYHAs CTPYKTypbl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonornueckue GpyHkiuu 6enkos. [lpuonut.



VYraeBoasl. MoHOCaxapuabl, AUCAXapPHUIbl, OJUATOCaxapuibl U monucaxapuisl. OOmumit
IUIaH CTPOEHUs M (U3MKO-XMMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢QyHKIUU
YIJIEBOJIOB.

Jlunu e IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knmaccupukanus  numnumos.
Tpurnunepunasl, GochoaunuIbl, BOCKU, cTepousl. buonornyeckue Gpynkunu aunuaos. O0mue
CBOWCTBAa OMOJIOIMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnoseie kuciotel. JJHK u PHK. Ctpoenune HykiaemHOBBIX KUCIOT. HykaeoTuasl.
[Mpunmun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynkmuu JJHK. Buast PHK. @yaknun PHK B kiiertke.

Crpoenue moisekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢byakuun  AT®. BoccraHOBICHHBIE TMEPEHOCUYMKH, HX (YHKIUMH B KIeTKe. [[pyeue
HyKIeo3uompugpocgamol (HTD,). CexBenupoBanne  JIHK.  Memoower  ecenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHEe M OMO(PU3NYECKHUE HCCIECIOBAHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYypbl OuOMOJeKyl. Modenupoganue cmpykmypsvl U @QYHKYui
ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONEKYI U
UX HenpupoOHbIX AHAL0208.

JladopaTropnasi padora «OOHapyxkeHHe O0EJTKOB C MTOMOIIbIO0 KaY€CTBEHHBIX PEAKITUI».

JlaGopaTopnas padora «/ccieqoBaHue HYKJIEHMHOBBIX KUCIJIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne n GyHKIUN KJIETKH

Tumbl KIETOK: dyKapHOTHUYECKass W TNpokapuorndeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa30BaHUs KJIETKH.

CtpoeHHe TPOKAPUOTHUYECKON KIeTkW. Kietoynass creHka OakTepuid ©  apXew.
OcobeHHOCTH CTpOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTUUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoennie u (hyHKIIMOHMPOBAHUE 3YKAPHOTHUECKOM kieTku. [Imazmaruueckass memOpaHa
(mna3manemma). CTpykTypa IuIa3MaThyeckoil MeMOpaHbl. TpaHCIOPT BEIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: mnaccuBHbIN (muddysusa, oOnerdéHHas nudQys3ust), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). Ilomymponunaemocts MeMOpanbl. Pabora
HaTpUil-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOLUTO3, (parounTo3. Dk3ounTo3. Kinerounas creHka.
Crpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpu0oB.

[Murornasma. Lluro3ons. Llurockener. [IBmkeHue nuroniasmMbl. OpraHouibl KIETKH.
OnHoMeMOpaHHbIE OpraHOW/bl KJIETKHU: sHAomnazmaTuueckas cetb (DI1C), anmapar ['onbaxwy,
JU30COMBI, UX CTpoeHHE U (QYHKUMHU. B3auMOCBA3b 0JHOMEMOpaHHBIX OPTaHOMUJOB KIIETKH.
CrtpoeHue TrpaHylIsIpHOTO peTukynyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cuntes
pactBopuMbIX ~ OenkoB. CHHTE3  KiIeTOYHBIX  MeMOpaH. [I'magkuil  (arpaHyJsispHbIN)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposxa benxoe 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMABI KJIETKU: MHUTOXOHAPHUH, IUIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMUM MHUTOXOHApUH U miactufi. [lepBUuHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHIbBI
(OTOCHHTE3UPYIOIIUX  JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHUN.

HememOpanubie opranouabl kieTkun CTpoeHHe u (GyHKINHA HEMEMOPaHHBIX OPTaHOWIOB
kiaetku. Pubocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8ble
Muxpogunamenmol. MplIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMblULeYHbIX KIemoK.
MuxkpotpyOouku. Kietounsiii nentp. CrTpoeHue U JABWKEHHME JKTYTHKOB M PECHUYEK.



Muxkpotpy0Oouku nurtoriasmsl. Lientpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (PYHKIIUH.
SAnepusiii 6enkoBbIit MaTpukce. [IpocTpaHCTBEHHOE PACMONOKEHHE XPOMOCOM B HMHTep(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpomMaTWHa — TUCTOHBL. Junamuxa s0epHou
obonouku 8 mumose. foeprwviii mpancnopm.

Knerounsie  BkitoueHus. CpaBHHTENbHAas  XapaKTEPUCTUKAa  KJIETOK  JYKApHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).

JlaGopaTopHnas padora «/I3yueHne CTpOCHHUS KIETOK Pa3IHUHBIX OPTaHU3MOB.

IIpakTuyeckasi padora «l/3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopnas pabGora «l/ccrenoBanue iasMoin3a M ACMIa3MoJn3a B PACTUTEIbHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHre IBHKEHHUS TUTOIUIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NPeBPallleHUE IHEPTUN B KJIETKe

AcCCUMMIISIMS ¥ JUCCUMIISALUS — B CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIA W  reTepoTpodHBIA. YuacTHe KHCIOpoAa B OOMEHHBIX  MpoOIEeccax.
Ounepreruyeckoe oOecrieueHne kieTku: mpespamenne AT® B oOMeHHBIX Tporeccax.
DepMeHTAaTUBHBINM XapakTep peaklHid KIETOYHOTO MeTaboiu3Ma. DepMEeHThI, X CTPOCHUE,
cBoiicTBa W MexaHu3M jaercTBus. Kodepmentol. Otinuunsi (pepMEHTOB OT HEOPTaHMYECKHX
KaTajau3aTopoB.  benKu-akTUBAaTOppl HM  OEIKU-UHTHMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcuceHuvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonHoz2o yeumpa. Ponb xmopormnactoB B mporecce ¢potocuHTe3a. CBeTOBass U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
Bnusinue paznuyabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHHEe (OTOCHUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIIHE
OakTepuu, xene300akTepuu, cepodaKTepuu, BOJOPOIHBIE OakTepun. 3HAUCHHUE XEMOCHHTE3a.

AHaspobHbIe opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENU
Oome3Hel.

AdpoOHBIE OpraHM3Mbl. OTambl YHEPreThueckoro oodmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonn3 — 6ECKUCIOPOAHOE PACHICTIIICHHE TIFOKO3BI.

Bbuonorudeckoe okucieHue, WK KIETOYHOE JbIXxaHue. Posib MUTOXOHIpUIl B mporeccax
O6uonoruueckoro okucienus. Luxinueckue peakuuu. OkucauTesnbHOE (ocHOpHINPOBAHUE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunma3zvl.  llpeumymectBa a’poOHOrO TMyTH OOMEHa BENIECTB TIepel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOro 0OMeHa.

Jladboparopuasi pabGora «M3yueHune KaTaTUTHYECKON aKTHUBHOCTH (epMEeHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

Jladboparopnasi pabGora «lV3yuenue (epMEHTATUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX».

JladopaTopnasi padora «CpaBHeHHE TIPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JlaGopaTopHnas pa6ora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U JBIXAHHS.

Tema 7. HaciiencrBenHast uHpopMauus U peaju3ainus eé B KJIeTKe

Peakuuu marpuuHoro cuHTe3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSAX MAaTPUYHOTO
cuHTe3a. Peanmmzamms HacieacTBeHHOM wWHpopManuu. ['€HeTHYeCKWil KOJ, €ro CBOMCTBA.
Tpanckpuniuss — MatpuuHblii cuaTe3 PHK. [IpuHIMIBI TpaHCKpHUMIIMKU: KOMILJIEMEHTAPHOCTH,
aHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.



Tpancmsamus u e€ stanbl. Yuactue TpancnopTtHeix PHK B GuocunTese Oenka. YcinoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3€ OerKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalysi TeHoMa y MPOKapuoT U
JyKapuoT. Perymsiius akTMBHOCTH T€HOB y mpokapuoT. I'umore3a omepona (P. XKakoo, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2enog. Perynsanus 0OMEHHBIX MpoLeccoB B KieTke. Kierounslii romeocras.

Bupycel — HeksleToUHbIe (POPMBI JKU3HU U OOsMraTHbie napasuthl. CTpoeHHe MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwwiti yuxn J{HK-cooepocawyux
supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

Bupycubie 3a0oneBaHusi uyenoBeka, KHBOTHbIX, pactenuid. CIIMJ], COVID-19,
COLMAJIbHBIE U METULIMHCKHE TPOOIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxmypruvix
buonocuueckux oaunvix. Hanomexwonoeuu e oOuonocuu u meduyune. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobvl docmasKu 1eKkapcms.

IIpakTnyeckas padora «Co3gaHue MOAEIN BUpYCay.

Tema 8. ZKu3HeHHbIH IMKJI KIeTKH

Knerounslii nuki, ero mepuonasl U perymsuus. Wutepdaza um muro3. OcobeHHOCTH
MPOIIECCOB, MpoTekaronux B uHTepdase. [loaroroBka kieTku K neneHuto. [IpecuHTeTHYCCKUI
(MTOCTMUTOTUYECKUI), CUHTETUYECKUH U MOCTCUHTETHUYECKUH (IIPEMUTOTUYECKUN) MEePHOIbI
uHTEpPasbl.

Marpuunbii  cunre3 JHK — pemukanums. Ilpunnuner  perukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPAUIEIbHOCTh. MexaHu3M
perummkanuu  JIHK.  Xpomocombl. Crpoenne xpomocoMm. Temomepel U Tenomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
I"omonornunslie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenue kietkun — muto3. CTaguum MHUTO3a U MPOUCXOJALIME B HUX Ipolecchl. Turmbl
muto3a. Kapnokunes u nurokunes. bruongornueckoe 3Ha4eHHE MUTO3A.

Perynsuus muroTHueckoro uukia kietkd. [Iporpammupyemasi kietodyHas rulenp —
arornTo3s.

Knerounoe s1po, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposasn knemrxa» — 6uoungopmamuueckue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JlabopaTopnasi padora «l3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax».

JlabopaTopnass pa6ora «HaGmoneHne MuTo3a B KJIETKAaX KOHUMKA KOpeIllKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonoruueckoe  pa3zHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJIOHHAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U )KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUucTsl. KogoHnanbHbie
OpraHU3MBlI.

B3auMocCBA3p 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuit. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
IpOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, QYHKUIMH M pPacIOIOKEeHUs
TKaHEN B OpraHax pacTeHHM.

TkaHM SKMBOTHBIX M  4YeJNOBEKa. THIBI JKMBOTHBIX TKAaHEW: DMIMUTEIUAIbHASA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIMH U pacHOIOKEHUs
TKaHEW B OopraHax »KMBOTHBIX U U€JIOBEKa.



Opranel. BereraTuBHble ¥ T€HEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPIaHOB
’KMBOTHBIX U 4enoBeKa. DyHKIIMU OPTaHOB U CUCTEM OPI'aHOB.

Omopa Tenma opranusmoB. Kapkac pacrennit. Ckenersl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyHblli 1 BHyTpeHHUH cKkeneT. CTpOeHUE U TUIIBI COCIUHEHUS
KOCTEH.

JIBi>keHue opraHu3MoB. JI[BH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE,
JKI'YTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTCHUMN: TPONHU3MbI M HACTHM.
JIBI>KeHNE MHOTOKJIETOUHBIX KHBOTHBIX U YEJIOBEKa: MbllleuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre Boabl, YIIEKUCIOrO Ta3a U MUHEPAIBHBIX BEIECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE IMILECBApCHHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumesBapurenbHbie
’kenesbl. [InmmeBapuTenbHas cucTeMa 4eloBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBOTHBIX. Juddy3us ra3oB yepes
NOBEpPXHOCTh KieTku. KoxkHoe apixanue. JlpIxatenpHas MOBEpXHOCTH. JKaOepHoe M Jn€roynoe
ApIXxaHue. JIpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOEHHMsI JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXarenpHas cCUCTEMa dYeloBeka. MexaHusm
BEHTWJISLIMM JIETKUX Y NITUIL] U MIIEKONUTaOMMX. Perymnsuus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BeweCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KMBOTHBIX U uenoBeka. Cepjue, KpPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenue y opranusMoB. Belnenenue y pacteHuil. BbiieneHue 'y  JKMBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbel BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCaChIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BblAeaeHUs. CBs3b MOJOCTH TeJla ¢ KPOBEHOCHOM
U BBLICIUTEIBHON CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4esoBeka. Iloukwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHKUE MOYHM Y YEJIOBEKaA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3alIMTa y MHOIOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHOW U
XAMHUYECKOMN 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOuHbII M TyMOpalbHBII HMMMYHHTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienupUUecKuil UMMYHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Dpmux, ®@. M. bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpOXKIEHHOr0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.

PazgpaxxumocTe M peryisiuss 'y OpraHu3MoB. Pa3napakuMoCTh y OJHOKIJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3npaxumMocTs M peryisinus y pacteHuil. PocToBbele BelecTBa M HMX
3Ha4YCHHUE.

HepBHas cucrema u pediaexTopHas peryisiuus y XUBOTHBIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTIeibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pediexkc u pednexropHas ayra. bezycnoBHbie u
YCIIOBHBIE PEIICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBHe TOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JladopaTopnasi padora «/3yueHue TkaHEH paCTCHUIN.

JlabopaTopnasi padora «l/3y4ueHne TkaHel KUBOTHBIX».

Jladoparopnasi padora «/3yueHrne opraHoB IIBETKOBOTO PACTCHHSI.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB



@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) U M0JI0BOE. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TomoBoe paszmHoxeHue. IlomoBele kieTkH, wiau ramersl. Meio3. Craguu Meio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonormyecknid ¢cMbIC Mel03a U TOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe  pa3BuTUE. lameToreHe3 y JKMBOTHBIX. [lojoBble  Kene3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmtoioTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

WNuiuBuyabHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTeHe3a KUBOTHBIX (Ha MpUMepe JIrymkH). Jpobienue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. brnacmyna, munol
onacmyn. OcOOEHHOCTH POOJICHUS MIIEKONMUTAIOIIMX. 3apOJIBIIIEBEIC JIMCTKH (TACTPYIISIIHS).
3aknagka OpraHoB M TKaHeW W3 3apoABIIIEBBIX JHMCTKOB. B3anMHOe BiHMsSHHE dYacTeil
pa3BUBAIOIIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHHS
JKUBOTHOTO Kak pe3ylbTaT HEpapXHuecKuX B3aUMOJCHCTBUII TeHOB. BnusHue Ha
AMOpPHOHAIILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CPEbl.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonanpHbli mnepuoi. I[IpsmMoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W II03BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHUE MPSMOTO W HEMPSMOTO Pa3BUTHUSA, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl peryisiiMd pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PAa3BUTHUSL y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

Pasmuoxenne u pa3sutue pacteHuil. ['ametrodpur u cnopodur. Meiio3 B KMU3HEHHOM
uukie pacrenuwit. OOpa3oBaHue crnop B Tpolecce Meio3a. [ameroreHe3 y pacTeHHi.
Omiog0TBOpeHHE W pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIMIONOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHnu3MBI PEryJsuy OHTOTE€HE3a Y PACTEHUH U )KMBOTHBIX.

Jladboparopnasi pabGora «V3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTuyeckass padora «BrIsBICHHE MPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnas padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. I'eneTnKa — HAyKa 0 HACJIEACTBEHHOCTH M HU3MEHYHUBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUsSI W pPa3BUTHsS I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsiosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapneuyenko, FO. A. ®ununuenko, H. B.
Tumodeera-Pecosckoro.

OcCHOBHBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJjlIe€IbHBIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHOTUN, (eHoTun. OCHOBHBIE METOJbl TE€HETUKHU:
rUOPHIONOTHYECKUH, IUTOIOTMYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.

JladopaTropnas padora «/Ipo3oduia kak 00bEKT TCHETUUECKUX UCCIEIOBAaHU Y.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH Menaens — 3aKkoH eIUHOO0Opasus
ruOpusioB mepBoro nokojeHus. [IpaBuno gomuHupoBaHus. Bropoii 3akoH MeHzens — 3aKoH
pacieruieHus pu3HakoB. LluTonoruyeckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YHCTOTHI FaMeT.



AHanu3upyroniee  ckpemuBaHue.  [IpoMexyTOuHbBII ~ XapakTep — HacleJoBaHUSI.
Pacmennenne npu3HakoB PY HEMTOJIHOM JOMUHUPOBAHMH.

Jurubpuanoe ckpemuBaHue. Tperuil 3akoH MeHnens — 3aKOH HE3aBHCHMOTO
HaCJIeIOBaHMsI MPU3HAKOB. L{uToI0rN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIIUBAHHUS.

CuerutenHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuerieHHOe Hacie0BaHue
TE€HOB, HAPYIICHHUE CLETUICHUS MEXIY TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIpEAEIeHUs Iosla. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHblii M rereporaMeTHbli MoJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocom. HacnegoBanue nNpu3HaKoB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak wnenoctHass cucrtema. llineloTponusi — MHOKECTBEHHOE [EHCTBHE TEHA.
MHOKECTBEHHBI ajuiein3M. B3auMoJelcTBUE HEaUIEbHBIX T'€HOB. KOMIIIEMEHTapHOCTH.
Onucras. [Tonumepus.

I'eHeTMYECKUH KOHTPOJIb PpAa3BUTHUS PACTCHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXKe
(GU3MONOrMYecKUX TMPOIECCOB, TOBEIEHUS U KOTHUTUBHBIX (yHKuuH. [‘eHeTrmueckue
MEXaHHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJCHCTBUS «XO3SMH — TAPa3HT» U «XO3SIHH —
MUKpoOuom». ['eHeTHuecKre acreKThl KOHTPOJS U U3MEHEHUs HacJIeICTBEHHON nH(pOopMaluu B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
TPO30(HITBD».

IIpakTuyeckas paGora «/3ydyeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
TPO30(HITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopneiictTBie reHotuna u cpeabl npu GopmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE IPU3HAKUM. Buapl  M3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJIEICTBEHHAS.

MonudukanronHass U3MEHUYUBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslli psin M BapuanuoHHast kpusas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHOW N3MEHYUBOCTH.

['eHoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIUYECKOW WM3MEHUYMBOCTH. Bubl
TeHOTUITUYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U TOJIOBOM MpOIEecC — OCHOBA KOMOMHATUBHOM
M3MEHYUBOCTU. POsTh KOMOWHATUBHOM U3MEHUYUBOCTH B CO3JaHHH T'€HETHYECKOTO Pa3Ho00pa3us
B IpeJieNiax OJHOTO BHJIA.

MyranuroHHass W3MEHYMBOCTh. Buabsl MyTauuii: T€HHbIE, XPOMOCOMHBIEC, TE€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallUHU. SIEepHBIE W IUTOIUIA3MATHYECKHUE MYTAIWU.
Comarnueckne W MoOJoBble MyTauuH. [IpUUMHBI BO3HUKHOBEHMS MyTalnuil. MyrareHel U HUX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJOTHUYECKHX
psagoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BasunoB). BHesnepHas H3MEHUYMBOCTH H
HACJIEICTBEHHOCTb.

Onueenemuxa U 3MUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuU U
USMEHYUBOCU (PeHOMUNUYECKUX NPUSHAKOE } OP2AHUZMOS.

JlaGopaTopnasi pabora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnEe BapHaIlMOHHOTO PsAJla U BApHAIMOHHON KPUBOII».

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

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEeKa: TeHEATOTHYECKUN, OIM3HEIIOBBINA, ITATOTCHETUUECKHM,
MONYJSALUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-TeHeThnueckuili. COBpEMEHHOE OIpe/esieHue
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM dnciie ¢ moMounpio [T1P-
aHanmza. Hacnencrennsie 3a0051eBaHus yelloBeka. [ eHHbIE 1 XPOMOCOMHBIE 0OJIE3HU YEIIOBEKA.
Bonesnn ¢ HacneACTBEHHOW MPEAPACIONOKEHHOCTRI0. 3HAYEHHWE MEIWIIMHCKONW TE€HETHKH B



OPEJOTBPALICHUN W JICUCHHHM TE€HETUYECKMX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHEeTHYeCKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTUYECKUE ACTIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIILIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKarouleil cpenpl. I'eHeTmueckas IpenpacrnoiokeHHOCTh
YEJI0BEKa K MMaTOJOTUSM.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LlenTpax mpoucxoxeHus 1 MHOrooOpas3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3JaHUM COPTOB pacTeHWW U MOpoA KUBOTHbIX. CopT, Mmopoga, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PsAJOB B HaciueACTBEHHOM m3meHunBoctd H. M. BaBunosa, ero 3Hauenue s
CEJICKIIMOHHOM PabOTHI.

MeTopl ceeKITMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MACCOBBIM W MHAMBUYaTbHBIN.
Dranbl KOMOWHAIIMOHHON CeNeKIMH. VcrmbITaHue MpOW3BOAMUTENCH MO MOTOMCTBY. OTOOp M0
TEHOTHUITY C MMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C IMTOMOIIBIO aHATH3a
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ] CENeKIHOHHOW paboTbl. PamuanoHHbIl U
XUMHUYECKH MyTareHe3 KaK WCTOYHHK MYTallMii y KYJIBTYPHBIX (OpPM OPTraHHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomOuHaHTHbIX JIHK mus
MOJIyYEHUSI UCXOAHOI0 MaTepuaa Jyisl CelIeKIUU.

[Tonyuenune monumionnoB. BuHyTpuBuaoBas rulpuauszanus. bIM3KOPOICTBEHHOE
CKpeliyBaHue, Wik UHOpuauHr. HepoacTBeHHOE ckpelyBaHue, Wik ayTOpuauHr. I'erepos3uc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtraanéHHas ruOpuaU3aluvs.
[Ipeononenne Oecrioausi MEXBHIOBBIX THOPHIOB. JIOCTHIKEHHS CEJEKIMH pPACTCHHH |
JKUBOTHBIX. «3€1EéHAsl peGoNOYUsLY.

CoxpaHeHue U HU3Y4YEHHME T€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHUH M MX JIHUKHX
poauyeil s CO37aHus HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3)yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30aHUSL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ npUMeHeHUuem COBPEMEHHBIX MeMOo008 HAYUHbIX UCCAe008aNHUL, NePedosblX Uoell U
nepCcneKmuGHbIX MexHoI02UlI.

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

JlabopaTopnasi padora «/3yueHrne METOZI0B CEJIEKITUN PACTCHHI.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUIN.

Ikekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAacCTeHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035ICTBO, B J1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi OMo10rus

OOBeKThl, HCMONb3yeMble B OMOTEXHOJOTMH, — KIJIETOYHbIE U TKaHEBBIE KYJbTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKa. TpaaullMoHHAas OWOTEXHONOTHs: XJjebOoreueHue,
MOJIy4Y€HUE KHUCIOMOJIOYHBIX MPOJIYKTOB, BUHOAENNE. MUKpoOHoIornueckuii cuures. OObeKThI
MUKpOOHOIOTHYecKuX TexHooruil. [I[pon3BoacTBo Oeaka, aMUHOKUCIOT U BUTAMHHOB.

Co3maHne TEXHOJOTMM M MHCTPYMEHTOB  IICJICHANIPABICHHOTO  M3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C II€JIbIO MOJYyYEHUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEpKAIINX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETHYECKHE MTYTH.

Knerounass unxkeHepus. MeToapl KynbTyphl KJIE€TOK M TKaHEHl pacTeHUH MU >KHUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuansanus M coMaTH4eckuil smOpuorenes. lcmomb3oBanue
raliouIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Mcnonvzosarnue
MOHOKJIOHANbHBIX U NOJUKIOHALHBIX anmumen 6 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.



PexoHCTpyKIMS SIWLEKICTOK W KIOHUPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEP
KIETOK. Texuonocuu 0300poeieHus, KyIbmMueUpoSanus U MUKPOKIOHATbHOZO PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U TeHHas MHXeHepusi. VICKyCCTBEHHBIN CUHTE3 I'éHa U KOHCTPYUPOBaHUE
pexkomOunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOW WHXEHEPUHU. ODKOJOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXXEHEPUHU.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas menununa. [11[P-nuarnocTuka.
MeTab010MHBIH aHATH3, TEHOIICHTPUYECKHIA aHAITN3 TIPOTEOMa YeJI0BEKa JIJISl OLIEHKH COCTOSHUS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapretHas Tepamus paka. 3D-
OWOMHXEeHEepUs JUIsi pa3paboTKu  (PYHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOTHM TpEXMEPHOro OWONPUHTUHTA U
cxkaddonaunra 15 perieHus 3a1a4 MePCOHATU3UPOBAHHON METUIINHBI.

Coznlanue BEKTOPHBIX BaKLMH C LEJIbI0 OOecrneyeHus] KOMOMHHPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJICKYJISIPHBIX MexaHu3MoB (ynkimonupoBanus PHK-
COJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETIOBEKA U JKUBOTHBIX.

JlaGopaTopHnasi pa6ora «l3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llosyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

IKekypeusi «bUOTEXHOIOTHS — BayKHEHIIAsl MPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue u pa3BuTHE IBOJIOIUOHHBIX NPeCTABJIEHNH B OM0JIOTHH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHU3MA. JKu3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.

JBuwxymue cuinbl 3Boironuu  BuioB 1o Y. JlapBuHy (BbICOKass HHTEHCHUBHOCTH
pPasMHOXKEHHUsI OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHUYUBOCTh, OOppOa 3a CyleCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmiienne cunteTndeckoit Teopun 3omonuu (CTI). HelitpanbHast TeopHst 3BOTIOLNH.
CoBpeMeHHas IBOJIIOIIMOHHAs OHooryus. 3Ha4YeHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

Tema 2. Mukpo3sBosonus U eé pe3yjbTaThl

[Tomymsiuust kKak 2nI€MEHTapHas €AWHHMLA SBOMOLMH. COBpEMEHHBIE METOJIbl OLEHKU
TEeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisiuil. I3MeHnenne reHo(oH/1a NOMmyIIsIiiiuK KaK
AIIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTHueckoro paBHosecusa Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpPBHl (IABMIKYIIME CHJIbI) HBOJIONMM. MyTallMOHHBIA Hpolecc.
Kom0OunartuBHass u3mMeHUHMBOCTh. [lpeil) reHoB — ciyyailHble HEHaNpaBli€HHbIE W3MEHEHUs
qacToT ajulesed B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHudiceHue 2eHemuuecko20 pasHoobpasusa: npuuumsl u creocmeus. Illposenenue s¢gpexma
Opeucha cenoé 6 Oonvwux u manelx nonyaayusax. Murpanun. M30msM0Ms  TOMYJSIIMMR:
reorpaduueckas (mpocTpaHcTBEHHAas ), OMoornyeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampapistomuil ¢aktop sBosoLUH. DOpPMBI €CTECTBEHHOTO
oTtOopa: IBWXKYLIUH, CTaOWIM3UPYIOUINH, pa3pbiBatomuii (au3pyntuBHbIN). [lonoBoit ot6op.
Bo3HMKHOBEHME U HBOJIIOLINS COLMAIIBHOTO ITOBEICHMS JKUBOTHBIX.

[Tprcnoco0IeHHOCT OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocoOieHnit y opranu3zmMoB. Apomopdo3ssl u uanoagantauuu. [Ipumeps! npucrnocodaeHui
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TIOBEICHUECKUE.
OTHOCUTEIBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.



Bun, ero kputepun u cTpykTypa. BumooOpazoBaHue Kak pe3yslbTaT MUKPOIBOIIOIMH.
M3onmsumst — xmrodeBoit ¢aktop BumooOpaszoBanus. [lyTh u cmocoObl BHI000pa3oBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOe (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonau3anus, rudpuanuzanus). JIuTelIbHOCTh SBONIOIMOHHBIX POIECCOB.

Mexanu3msbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomonuoHHOM Ouoniornd B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApPa3sUTOB M HMX XO035eB. MexXaHH3MbI
(bopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JlaGopaTopHas pa6oTa «BpIsgBIeHIE N3MEHYUBOCTH y 0COOEH OJTHOTO BUAAY.

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
LEJIECO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJbTaThl

MeTopl n3ydeHust MakpodBotouu. [laneonTonornyecke METOAbl U3yU4EHHUS SBOJIIOIHUH.
[Tepexonnbie HOpMBI U PUITIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduyeckue metonsl u3ydeHus osBomonuu. CpaBHeHue Quopbl U  (ayHb
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obmactu 3emiu. BUIbI-9)HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOAbI W3YUYCHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U IOSIBICHUS SBOJIOIMOHHBIX HOBILECTB.
["'oMonoruyHbie ¥ aHATOTMYHBIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISPHO-
FEHETUYEeCKHUEe, OWOXMMHUYECKHE M  MaTeMaTUYeCKHME METOAbl HM3YYEHHS  HBOJIIOLMH.
['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHHUSI (PHUIIOTEHETHYECKHX JIEPEBLEB.

XPpOMOCOMHBIE MYTAIlMU U SBOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (mpaBwiia) dBOMOUMU. [lpunyun  cmeHvl  QyHKYuUl.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOLIUU.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHayuHble TPEICTABICHHUS] O 3apOXKACHUU >KU3HMU (KpealmoHW3M). ['umore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [Mactepa.
[TponcxosxaeHne Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbI€ ATanbl HeopraHuueckoi »Bosonuu. [lnanerapHas (reosorudyeckas) 3BOJOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHWYECKHX.
Onpir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiaumepoB u3 MoHoMmepoB. KoanepBaTHast
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTmueckas
runoteza I'. Ménnepa. PubGosumbr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NTPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxponoyorust u e€ Meroasl. OTHOcuTenbHass M aOCOMIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoOrMUecKast mKasa: 30Hbl, Ipbl, IEPUObI, FTTOXH.

HauvanpHble aTanbl opraHnyeckoi sBomronuu. [losiBieHre M 3BONIONUSA NEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. Bo3HuKHOBeHHE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. IlpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOHMOTreHe3). DBOIIOIMOHHOE MPOHUCXOKICHHE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HHKHOBEHHWE OCHOBHBIX  TPYIHI
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Tambl HBOJIOLMU BbICIIUX pacTeHUi. OCHOBHBIE apoMop(do3bl PacTEHUU.
Boeixon pactenmii Ha cymy. IlosBieHMe CHOpPOBBIX pacTeHMH M 3aBOEBAHME HMHU CYIIH.
Cemennble pactenus. [IponcxoxaeHue NBETKOBBIX PACTEHHUIA.

OcHOBHBIE 3Tamlbl 3BONIONMU KUBOTHOTO Mupa. OCHOBHbBIE apoMOpP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie X0opaoBbIE



XKHUBOTHBIC. J)KHU3Hb B BOJIe. DBOJIOIMS MO3BOHOYHBIX. [Iporcxoxaenue aMmpuOuii U penTHIIHA.
[Tpoucxoxaenne miekonuTaromux W OTUI. [lpuHIMD KitoueBoro apomopdoza. OcBoeHUE
0€CI03BOHOYHBIMH U [TI03BOHOYHBIMU KUBOTHBIMU CYIIH.

PazBuTue *u3Hu Ha 3emiie 110 ApaM U MEPUOIaM: apXxeH, MpOTEepO30H, MaIe030i, ME3030i,
KaifHo30M. OOmast XapakTepHCTUKa KIMMaTa M TeOoJOrMYeckux ImporeccoB. llosBienue u
pacuBeT XapaKTEepHbIX OPraHU3MOB. YTJIeO0pa3oBaHUE: €ro YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUpAHUSI — HKOJIOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U ciencteus
MacCcOBBIX BbIMUpaHU. COBPEMEHHBIH HKOJOTHUECKUI KpH3HC, ero ocodenHoctu. IIpobiema
coxpaHeHHs OMopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBEI KiIaccu(UKaUl OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPIraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
M3YYEHUI0 a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass pabora «lI3yueHne u omnucaHue€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnyeckass padora «lI3yueHne o0OCOOEHHOCTEH CTPOEHUS pPACTEHHH pa3HBIX
OTJZIETIOBY.

IpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHNUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IIpoucxoskaeHne 4eJI0BEKAa — AHTPOIOTeHe3

Pa3nensl n 3anaun aHTponosoruu. Meroipl aHTPOIIOIOTHH.

CraHoBJIEHHE NPEJCTABICHUN O MPOUCXOKICHUU YeloBeKa. PennrumosHeie BO33peHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxoncTtBO uenoBeka € KUBOTHbIMU. (CuHcTeMaTHyeckoe IOJIOKEHUE YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosiornyeckue, (HU3NO0JIOro-0MOXUMHYECKHe, MoBeAeHueckne. OTiauuMs YenoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra ¥ BTOPOM CUTHAIbHOU CUCTEMBI.

JBuwxymue  cuibl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COL[MAJIbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTeHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHBI (IPOKOHCYIIBI)
U paHHHUE MOHTHJIBl — OOIIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U J0eH. ABCTPaTONUTEKH —
JIBYHOTHE MPENKU JroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHS Opynuil Tpynaa. YenoBek
NPSIMOXOJIAIINI Y TIEPBBIN BBIXOJ Jtojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KaK BHJ JIOAECH XOJOIHOro KIMMara. YenoBeKk pa3yMHBI COBPEMEHHOIO THIIA, IEHUCOBCKUI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoOMHKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUAX YEIOBEKa.
MyrtanunonHsIi npouecc U nonumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalys U
«a¢ ekt ocHOBaTENS» B MOMYIALUAX COBPEMEHHOT'O UEJIOBEKA.

UYenoseueckue pachl. [lonsitue o pace. bonbiinme pacel: eBporneonaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBaTOpUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOONEHHOCTh  4YeldoBEeKa K  Pa3sHbIM  YCIOBUSM
OKpyXaroliel cpenbl. BiausHue reorpadguueckoi cpenbl U Jpeiida reHoB Ha MOp(hOJIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciuruinHapaple MeTolbl B (u3udeckod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOMOHHAA ~ AHTPOIOJIOTMST M MAJCOAHTPOIOJIOTHMSI  YEJIOBEUECKUX  MOMYJISALHUM.
buocouuansHple  HccneAoBaHHMA ~— OPUPONAbI  YeloBeka.  VccimegoBaHMe — KOJBOJIOLUHU
OMOJIOTYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.



JlabopaTopnasi paGora «l3ydeHue ocCOOEHHOCTEH CTpOEHUS CKeJeTa YelIOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTallUNd YETOBEKay.

Tema 6. DJkojorusi — Hayka O B3aHMOOTHOUIEHHSIX OPraHU3MOB M
HA/IOPTaHU3MEHHBIX CHCTEM C OKpYKaloLel cpenoi

3apoxaeHue W pa3BuTHE HKojoruu B Tpymax A. ['ymbompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosoruu. CBsi3b
9KOJIOTMHM C APYTHMHU HayKaMH.

Mertoas! skonoruu. [loneBsie HaOMIONEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HMPUPOAHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpYXArOLIEH Cpesbl: JIOKaJIbHBIMH,
PETHOHAIBHBIN U TII00ATBHBIMH.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS YEJNOBEKA. JKOJIOIMYECKOE€ MHMPOBO33PEHHE Kak
OCHOBAa CBf3€H 4eJIOBEUeCTBA C MNpuUponor. POpPMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYpbl M
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JlabopaTopnasi pabora «l3yueHne MeT0/10B 3KOJOTUYECKUX UCCIIEI0OBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTAHUSA

Okonornyeckne (akTopel M 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukamus
9KOJIOTUYECKUX  (hakTopoB:  aOuoThyeckue, OHOTHUECKHE, aHTpororeHuole.  OOmume
3aKOHOMEPHOCTH JIeHCTBUS 3KOJIOrnyeckux ¢paxtopos. [Ipasmio muaumyma (K. Hlnpenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue akropbel. CBeT Kak sKonorndeckuid paxrtop. JeldcTBre pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKHE TPYIIbl PACTCHUM M JKUBOTHBIX II0
OTHOIIIEHHUIO K cBeTy. CUrHaJIbHAs pojib cBeTa. DOTOneproIu3m.

Temmneparypa kak skosnoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBbI.
[ToikunoTepMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTe Kak skosoruueckuil ¢akrop. Ilpucnocobienus pacteHH K HNOAAEPKaHUIO
BOoJHOTO Oananca. Kilaccupukanus pacTeHHid 1O OTHOIICHHWIO K Boje. [IpucmocobieHust
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKHUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, INTyOWHHAas
NOJNOYBEHHAs, BHYTpHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH Ccpell OOHUTaHMs
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

bruonornueckne putmel. BHemHue u BHyTpeHHHE pUTMblL. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcroco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [Tonarue o xusHeHHOH (opme. JKu3HeHHble (HOpMBbI
pacTeHMii: JepeBbs, KYCTapHHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPAaBBI.
KuzneHHsle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckue ¢dakrtopel. Buapl OHOTHYECKMX  B3aMMOJICHCTBHMH:  KOHKYpPEHIMS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAaHTCTBO, HaxJieOHHMYecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONMHUYECKHE,
dbopuueckue, (adpudeckue). 3HaUeHUE OMOTUYECKUX B3aUMOJICHCTBUN NJisi CYIIECTBOBAHUS
OpPraHu3MoOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

Jlaboparopnasi padora «BrisBieHHE TPUCTIOCOOICHNUN OPTaHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnass pabora «BblsiBIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPHI».

JlaGopaTtopnass padora «AHaroMHyecKHMe OCOOCHHOCTH PACTeHHUH U3 pa3HBIX MECT
oOUTaHUNY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKHU momymsiuuu. [lomynsanusa kak Ouonoruyeckas cUcTeMa.
Posb HeomHOpOAHOCTH Ccpelbl, (U3NYECKHX OaphbepoB M OCOOEHHOCTEH OMOJIOTUH BUAOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI Momyauuid. OCHOBHbIE MTOKAa3aTeNN MOMYIISIIINN:



YHMCJIEHHOCTb, IUIOTHOCTh, BO3pAacTHAasi M I0JOBas CTPYKTYpa, POXKAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojorudeckas CTpykTypa nomysisauuu. OLEHKa YHUCIEHHOCTH MNomyisuuu. JluHamuka
NONYJISIUUU U €€ perysanus. buortnueckuil moTeHuMan nonyasiuud. MoaenupoBaHue JMHaAMUKU
nonynsiuuu. KpuBble pocta uucieHHOCTH mnomynsiuuu. Kpuble BbDKHMBaHMs. Perymsmus
YUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[TonsitTue 00 »sKonoruueckoi Humie Buga. MecrooOutanue. MHoromepHass MoOJETb
skosornyeckord HumM Jx.M. Xatuuncona. Pazmepsl 3kosiornyeckoii Humu. [loreHunansHas u
peann30BaHHAas HUILU.

Bun kak cucrema nomymsiuil. Apeansl BUAOB. Buapl M MX JKM3HEHHbIE CTpaTETUU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJEHUS UM MUIpAlUil JKUBOTHBIX. buosornyeckue uHBa3UU
YyKEpPOJHBIX BUJOB.

JlabopaTopnasi pabora «IIpucrnocoOneHust ceMsH paCTEHUN K pacCEICHUIO».

TeMa 9. DKo0JI0THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buorneHo3 u ero ctpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnaum). DyHKUHOHAIbHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MHPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenu u cetu. Aduornyeckue OJI0KH dKocucTeM. [10YBBI U MITBI B IKOCHUCTEMAX.
KpyroBoport BelecTB U MOTOK SJHEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeN 3KocucTeMbl. buoMacca u npoaykius. DKOJI0rH4ecKie mUpaMubl
qrices, OMoOMacchl U SHEPTHUU.

Hunamura skocucmem. Kamacmpoguueckue nepecmpotuiku. @nykmyayuu. HarpaBieHHble
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBUuHbIe U BTOPUYHBIE CYKIIECCUM M HX
IPUYMHBL. AHTpONOreHHblEe BO3JCHCTBUS Ha cykueccud. KimmakcHoe cooOuiecTso.
buopasHoobpasue u moaHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmeneil, nyCmbiHb.

AHTpPOIIOTEHHBbIE  JKOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznmuuus wmexay
AQHTPOIIOTEHHBIMU U TIPUPOJHBIMU YKOCHUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opozackas ¢uopa u dayHa.
CunaHTponu3anusi ropoJckoi ¢ayHbel. buonmormueckoe W XO34HCTBEHHOE 3Ha4YeHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (DOPMHUPOBAHMS ~ OCHOBHBIX  B3aMMOJACUCTBUI  OpraHW3MOB B
skocucteMax. Ponb kackadnoeo s¢ghgexkma u 6u006-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrUM U BEIIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTh OpPraHMW3MOB, NOMYJIALMA M OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3/IEHCTBUH.

Mexanuzmbl  8030eticmeus — 3a2psA3HEHULl  PA3HLIX  MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbl 3KOJN02UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeTooorus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

IIpakTuyeckas padora «3yueHnue u onucanue ypOo3KOCUCTEMBDY.

JlaGopaTopHas padora «/3yyeHue pasHOOOpa3ysi MENKUX MOYBEHHBIX WICHHUCTOHOTHUX B
pa3HBIX IKOCHCTEMAX ).

IKCKypeusi «IKCKypcHs B TUIWYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKCKypeust «IKCKYpPCHsI B arpodKocHcTeMy (Ha MoJie MU B TEIUIMYHOE XO03SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMA



Buocdepa — obmertanerapHas o0omouka 3emid, TJ€ CyHIECTBYET WMJIM CYLIECTBOBaJa
Ku3Hb. PazButne npeacrasieHuit o ouocdepe B Tpynax 3. 3tocca. Yuenne B. 1. Bepnaackoro o
6uocdepe. O6mnactu 6nocheps! u e€ cocras. JKuboe BeniecTBo Onochepsl u ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouochepnl. OcodbeHHocTH Ouochepsl Kak rio0aabHOMN
skocucTembl. JluHammyeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOreoOXMMHUYECKHE ITUKIIBI (yTiiepoa, a3oTa). PUTMuaHOCTH siBjeHUH B Orocdepe.

3onansHOCTh Onochepsl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA, XBOHHBIE
jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCThIHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpBs. Kitumar, pacTUTEIbHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKUMS SJKHBBIX CHCTEM, OIEHKAa HX PECYpPCHOrO TMOTEHIHala u
O6rochepHbIX QYHKITUIA.

Tema 11. YesioBek M OKpYy:Kalouias cpeaa

DKONOTMYecKre KpHU3UChl M WX NpUYUHBL BosneiicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHuE BO3IYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOJHOM cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue moussl. OXpaHa HOYBEHHBIX pecypcoB. MI3MeHeHune KiuMaTa.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENBHBIA M JKMBOTHBIM wmup. OxpaHa
PACTHTEILHOTO M XUBOTHOTO MHUpa. OCHOBHBIC MPUHITUIIBI OXPAaHBI MPUPOLL. KpacHble KHUTH.
Oco06o oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE
HapKH.

OcHOBHbBIC PHUHIIUIIBI YCTOMUYMBOTO Pa3BUTHUS YENIOBEUECTBA U MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJI00aJIbHBIX HKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3UCca
U €T0 BEPOSITHBIE MTOCIIEICTBUSI.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHsS OMNACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaiowelti U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonozuueckoe paznoobpaszue u duopecypcvl. Hayuonanvrvle ungopmayuonmvie
cucmemyl, obecneuusarouue 00CmMyn K UHGOpMayuu no COCMOAHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocooo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus Mopckux u HA3eMHbIX IKOCUCTHEM.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ylibTaThl OCBOSHHUS y4eOHOTo mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXmpenMeTHbIE) OOIICHaYYHBIC TIOHSATHS, OTPAKAIONIHNE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
n CHGI_II/I(bI/IKy MCTOAOB ITO3HAHUA, UCITIOJIB3YCMbBIX B €CTCCTBCHHBIX HAayKaX (BeH.[eCTBO, SHEpru-,
SIBIICHHE, TPOIECC, CHCTeMa, HAyYHbI (DAaKT, MPHHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeJ0BaHKe, HAOIIOICHUE, U3MEPEHHUE, DKCICPUMEHT U JIPYTHUE); YHHBEpCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopMupoBaHre (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMATbHOW KOMIIETEHIIUH OOYydYaromuXcs,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUITHHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLMAIbHOM MTPAKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro OO0mero oOpa3oBaHHs Yy
oOyuarorierocsi 0yayt chopMupoBaHbI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBbIC NEHCTBHSA,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE EHCTBUS, PpETYISATUBHBIE YHHBEPCAJIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPaMMbl CPEIHEr0 OO0Iero o0pa30BaHUs
JIOJDKHBI OTPaXKaTh:

OgJjiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOATEIILHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPU OCBOCHUH 3HaHUU HpI/IéMI)I JJOTUYCCKOI'O MBIIIJICHUA (aHaJII/I3a,
CHHTE3a, CpaBHCHHUS, KJIACCU(PHUKAIMKU, OOOOIIEHHS), pPACKPhIBATh CMBICT OHOJIOTHYECKHX
MOHSTUN (BBLIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMHU);

ONpeNeNATh IENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C IMOCTABJICHHBIMU LCIIAMUA,

UCTIOJIB30BaTh OWOJIOTHUECKUE MOHSITUS JJIs OOBsACHEHHS (AKTOB W SIBICHUH KHUBON
HPUPOABL,

CTPOWUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBIABJIATH 3aKOHOMCPHOCTHU U MPOTHUBOPCUYNA B paCcCMATPHUBACMBIX SABJICHUAX, q)OpMy.]'IPIpOBaTI)
BBIBOJIBI M 3aKJIFOUCHHS,

MNPUMCHATE CXCMHO-MOJCIIbHBIC CPEACTBA I MPEACTABICHUA CYHICCTBCHHBIX CBsI3el U
OTHOILIEHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEYHMU Pa3HOrO Poja,
BBISABJICHHBIX B pa3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX HCTOYHHUKAX,

pa3pabaThiBaTh IUIAH PEIICHUsS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTEPUATBHBIX
Y HEMAaTEpHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OLICHUBATb PUCKHN HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHATH PabOTy B YCJIOBUSAX PEaTbHOTO, BHPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPH PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIJICTh HABBIKAMHU YUEOHO-HCCIICIOBATEIBCKONH U MPOEKTHOW JEATEILHOCTH, HaBBIKAMHU
paspelieHust mpoosieM, ClOCOOHOCTBI0 U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METO/IOB
pelIeHHs TPAKTHUYESCKHUX 3a/1a4, TPUMEHEHHIO Pa3JIMYHbIX METOIOB TTO3HAHUS;



UCIIOJIb30BaTh PA3UYHBIE BUJBI ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIpETAllMY, MPEO0OpPa30BaHUI0O U MPUMEHEHHIO B y4EOHBIX CHUTyalUsIX, B TOM UHCJE NpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

dbopMupoBaTh HAyYHBIA THI MBIILJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
HNOHATUSMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BATEIBbHON NEATEIbHOCTU U
KU3HEHHBIX CUTYalLlUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
rUNoTe3y €€ pelleHMs, HaxOAuThb AapryMEHThl JUIs J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHWIN3UPOBATh IOJYYEHHBIE B XOJE€ pELICHUS 3a7aud pe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MMOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
po(heCcCHOHATLHYIO CPELy;

yMETh TMEpPEHOCUTh 3HaHWS B  [O3HABATEJbHYI0O U  MPaKTUYECKyl0  oOsactu
KU3HEJCATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC WJEH, MNpPEJIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUINE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0azax pgaHHbIX, B UHTepHeTe), aHAIM3UPOBATh HH(MOPMAIMIO PAa3IMYHBIX BHAOB U (GopM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jNMyHbIE METOAbI MpPU IOHCKE U OTOOpe
Ounonoruveckor HHPOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUSOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HCHOJIB30BaHUA WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEpUIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (OpMYy NpeACTaBICHUS OHOIOrHYECKOH
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYTroe);

UCIOJIb30BaTh HAy4HbII S3bIK B KauecTBE CpeAcTBa IpH paboTe ¢ OHOIOTHYECcKOMH
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKHe 3HAKW U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BIIQ/ICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  HHpOpMAIMH, HHDOPMAIMOHHON
0€30MacHOCTH JINYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMMU:

1) obuenmue:

OCYILECTBIISATh KOMMYHHMKAIIUK BO Bcex cepax >KM3HM, aKTUBHO y4acTBOBAaTh B JHaiore
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJaeMoil TeMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BHICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE Cpe/ICTBA OOIICHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUST KOH(PIUKTHBIX CUTYAIHi, YMETh CMSATYaTh KOH(DIUKTH U
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JPYTUX JOAEH, NPOSIBIATh YBAXHUTEIHHOE OTHOILIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyITHUpPOBATH CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.



2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMAaTh M MCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW M MHIMBHyaJIbHOH pabOThl Ipu
peneHn OMOIOTUYECKO MPOoOIIeMbl, 00OCHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAESTEIbHOCTH, OPIaHHU30BbIBaTh M KOOPAWHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, PaclpenciATh pPOJId C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOI0 Y4aCTHHKA KOMaH/bl B OOl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSIBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAaHUS [UI BBIABICHHUA NpoOJIeM M HUX pELIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKHM B CBOMX
JICUCTBUAX M IOCTYNKAaX MO OTHOWIEHUIO K KMBOW MPHUPOJE, CBOEMY 3JI0POBBIO M 3I0POBBIO
OKpPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTh COOCTBEHHBbIE 33Jayl B 00pa30BaTENbHOM JEATEIBLHOCTH MU
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH peleHUs NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

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

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOH PYIUIMH B Pa3HBIX 00JaCTIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, HCIOIB30BATh MPUEMBI pedaeKchn
JUISL OLIEHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

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

3) npuHATHE ce0s1 U IPYTrux:

MPUHUMATH ce0sl, MOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJILTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MMO3ULMU APYrOro YeIOBeKa.

MNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3yabTaThl OCBOEHHS coiepxaHus ydueOHoro mpeamera «buonorus» Ha
yrIIyOnE€HHOM ypOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yJaronmxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue i OWOJIOTUM HaydHble 3HaHUS, YMEHUS U



CrocoObl JEMCTBUH 1O OCBOCHHIO, MHTEpPIpPETAlMM W NpeoOpa3oBaHUIO 3HAHWM, BHIBI
NESTEIbHOCTH MO IOJYYCHUIO HOBBIX 3HAHMN M MX NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B pEaJIbHBIX )KU3HEHHBIX CUTyalusx. [IpeaMeTHble pe3yapTaThl IPEICTaBIEHbI 110 T0JlaM
U3yUYCHHUSL.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera «buonorus» B 10 kaacce
JIOJDKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE M POJIK OUOJIOTUHM B CHCTEME €CTECTBEHHBIX HAYK, B
(OpMHPOBAHUU €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpPA, B IO3HAHMM 3aKOHOB IPUPOABI U
peneHny mpodJIeM parroHaIFHOTO IPUPOAONIOIB30BAHUS, O BKJIaI€ POCCUICKUX U 3apyO0eKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIAJICHHE CHCTEMOW OWOJIOTMYECKHUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJArArOIIUe
Ouosornyeckue TEPMHHbI M TMOHATUSA (KHU3Hb, KJIETKA, OpraHU3M, METaboJIM3M, FOMEocTas,
CaMOpETyJISILIMSL, CAaMOBOCIIPOU3BECHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerouHas Teopus 1. IlIBamna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieAacTBeHHocTH T. Moprana), yuenus (H. 1. BaBuiosa — o nieHrpax
MHOIro00pa3ust U MPOUCXOXKAEHUS KYJIbTYpHBIX pacTeHUil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOIO MOKOJIEHMS, PaCIIEIJICHHUS], YUCTOThI TaMET, HE3aBUCUMOro HacienoBanus I'. Menaens,
TFOMOJIOTUYECKUX PSJIOB B HAacleACTBEHHOM wu3zMeHuumBoctu H. WM. BaBwiioBa), nmpuHLIHMIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/JAaMHU HAY4YHOT'O IO3HAHUs, UCHOJIb3YEMbIX B OMOJIOIMYECKHX
MCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHUE, N3MEpEeHHUe, HAOII0AeHNE, SKCIIEPUMEHT);

YMEHUE BBLACIATH CYIIECTBEHHbIC NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M 3yKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHUH,
JKMUBOTHBIX U UYEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OPraHOB PacTEHUH, )KMUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB  )KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpPraHU3Max pacTeHHUM, >KUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BELIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
OposxeHust, aBTOTPO(HOr0 M reTepoTpoHOr0 TUMOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
MHAMBUAYaAJIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3Hca,
UCKYCCTBEHHOI'O 0TOO0DPA;

YMEHHME YCTAHABIMBATh B3aWMOCBS3M MEXIYy OPraHOMAAMU KIETKH M HUX (PYHKIMIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKLUUSAMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHMi, >KMBOTHBIX M 4YeJIOBEKa M UX (QYHKIHUSAMH, MEXIy CHCTEMaMHU OPraHoB U HX
GYyHKIMAME, MEXIy 3TalaMd OOMEHa BeIeCTB, ATallaMH KIJIETOYHOIO LMKIA U YKU3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOpPUOHAIBHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;

YMEHHME BBISBIISITh OTIUYMUTEIbHBIE NMPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOUINE aPTyMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS JOKA3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL,

YMEHHME pelaTh OUOJIOTHYECKUE 3aJauyd, BBISBIATh NPUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy HCCIeAYEeMbIMH OHOJIOTHYECKUMHU NpOlleccaMM U SBJICHHUSMH, JeaTh BBIBOJIBI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOpAaTOpPHBIE M MPAKTHUYECKUue paboThl, COONOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATH HMX DKCHEPUMEHTAIbHBIMU CpPEACTBAMH,
bopMynupys Leib UCCIe0BaHus, aHAIM3UPOBATh MMOJTYY€HHbIE PE3YNIbTAThl U JIeJIaTh BbIBO/IBI,

yYMEHHUE y4acTBOBaTh B yueOHO-HCCIeNoBaTeIbCKONH padoTe 1Mo OMOJIOTHH, 3KOJOTHU U
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX Hay4HbIX OOIIECTB, M MYOJHMYHO MPEACTaBIATh
MOJIy4EeHHBIE PE3Yy/IbTaThl HA YYEHUYECKUX KOH(EPEHIUX;



YMEHHUE OLIEHUBATh JTUYECKUE aCHEeKThl COBPEMEHHBIX HCCIIECIOBAaHUN B 001acTH
Ouosornu M MeauUUHbl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIIOJOTBOPEHHE, HAlpaBIEHHOE
U3MEHEHHE TeHOMa U CO3[aHNEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BbIOOp Oynymieil npodeccuoHalbHON AEATENbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X0341CTBA, MUIIEBOI
IPOMBIIIJICHHOCTH, YIIyOJIATh IO3HaBaTeNbHbIH HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccur M MPOAOIDKEHHE OHOJIIOTHYecKOro 00pa3oBaHUS B
OpraHu3alUsaX CPEAHEro NPOPECCHOHATIBHOIO U BBICLIET0 00pa30BaHusl.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buosorus» B 11 Kaacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAaYK, B
(OpMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBl MHpa, B IO3HAHUU 3aKOHOB
OPUPOIBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBAa, a TAKXKE B PEIICHUU BOIPOCOB
PAaLMOHATIBHOIO TMPHUPOJONONb30BaHUs, U B (HOPMUPOBAHMM IIEHHOCTHOTO OTHOILEHHS K
npupoje, oOIIEeCTBY, YENOBEKY, O BKJIAaJ€ POCCHICKHX M 3apyOeKHbIX y4EHBIX-OHMOJIOTOB B
pasBUTHE OMOJIOTUY;

YMEHHUE BIAJIeTh CUCTEMOH OHMOJIOTMYECKHX 3HAHUI, KOTOpas BKIIIOYACT ONpPEICIICHUS U
[OHUMaHHE CYLIIHOCTH OCHOBOIOJAraroIuX OWOJIOTUYECKUX TEPMHUHOB M TMOHATHHA (BUZ,
sKocucTema, Ouocdepa), Owmonormdeckwe Teopuu (dBorormonHas Tteopuss Y. JlapBuHa,
CHUHTETHYecKass Teopus sBoitouuu), yueHus (A. H. CeBepuoBa — 0 MmyTsX M HalpaBJIEHUSIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akonHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bopa), npaBuna (Munumyma FO. JIubuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH ), TUIOTE3bI (Tunore3a «mupa PHK» V. T'unbepra);

yYMEHHUE BIAJETh OCHOBHBIMH METOJAMHU HAy4YHOI'O IIO3HAHHUSA, HCIOJIb3YEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEHUeE,
HaOJr0IeHNe, YKCIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHUE BBIACIATh CYLUIECTBEHHbIE NPU3HAKU: BHJIOB, OHMOIE€OLICHO30B, 3KOCUCTEM U
O6unoctepsl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOLIETO €CTECTBEHHOro o0T0opa,
JJIONATPUYECKOTO U CUMIIATPUUYECKOTO BHJI000pa30BaHUs, BIUSHUS ABWKYIIUX CHII SBOJIIOLIUU
Ha TEHO(OH]| MOIYIISAIUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHMs, YepeOBaHUs
HalpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB M MIOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBSI3M MEXIYy IPOLECCAMU HBOIIONUH, IBHKYIIUMHU
CHJIaMH aHTPOIOreHe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIIOCOOJICHUSMH K HUM
OpTraHN3MOB;

YMEHUE BBISBIIATh OTIMYUTENbHBIE TPU3HAKH XKUBBIX CUCTEM, PUCIIOCOOICHHOCTh BUI0B
K cpere oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHX KOMIIOHEHTOB IKOCHUCTEM, B3aUMOCBS3EH
OpPIraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B SKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE MCIOJIh30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JI0Ka3aTeIbCTBA POJCTBA OPraHU3MOB pA3HBIX CHCTEMATHUECKUX TPy,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAaHWs, €IWHCTBA YEIIOBEUECKUX pac, HEOOXOAWMOCTH
COXpaHEHHMsI MHOTOO0Opa3usi BUJOB M DKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPUPOABI U
YeJI0BEYECTBa;

yYMEHHUE peliaTh OWOJIOTHYECKHE 33aJa4M, BBIIBIATh MPUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOIIOTUYECKUMH TIPOIIECCAMH W SIBICHHUSIMH, JelaTh BBIBOIABI U
IIPOTHO3bI HA OCHOBAHHUHM MOJYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJIHATH JTAOOPATOpHBIE M IpaKTHUecKue paboThl, coOI0aTh MpaBuUia Mpu
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHWE BBIIBUTaTh THUIOTE3bI, TPOBEPSATh HX OKCIEPHUMEHTAIHFHBIMH CPEICTBAMH,
bopmMynupys 1eNb UcCIeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PEe3Y/IbTaThl U JIeNIaTh BHIBOJIBI,



YMEHHE y4acTBOBAaTh B Yy4eOHO-HCCIIENOBATEIBCKOW paboTe 1Mo OMOJIOTHH, IKOJIOTHU H
MeIUIUHE, MPOBOAUMON Ha 0a3ze LIKOJbHBIX HAyYHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIIAThH
MOJIyYEHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIIEHMBAaTh TUIOTE3bl W TEOPUM O IPOUCXOKICHUU JKU3HHU, 4YeJOBEKa U
YeJIOBEYECKHX pPac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPEAOTBPALICHUS TJI0OATBHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OyAyIIel mpoQecCHOHANBHON IeITeTbHOCTH B
ob0mactd  OMOJOrMM, SKOJOIMH, IPHUPOJOINOJIB30BAHMS, MEIULUHBI, OHOTEXHOJOTHH,
NICHXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBA, MHILEBOW MPOMBIIIJICHHOCTH, YTIYOIsTh
[IO3HABATENIbHBIM MHTEpEC, HANpPaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun M TMPOJOIDKEHHE OHMOJIOTMYECKOro o00pa3oBaHUs B OPraHU3ALUAX CPEIHEro
po¢eCCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.

BocnurarenbHblil NOTEHIMA TPEAMETA PEATIU3YETCS YEPES:

1. TlpuBneueHne BHUMaHUS OOYYAIOIIMXCS K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax
SIBJICHHIA,

2. Opranuzauuio paboThl C MOJYy4aeMOM Ha YpOKE COLMAlIbHO 3HAuMMOW MHpopmarmen —
MHUIIMMPOBAHNE €€ OOCY)KIACHHs, BBICKAa3bIBaHHs OOYYAIOIIMMUCS CBOEr0 MHEHHS IO ee
MIOBO/TY, BBIPAOOTKH CBOETO OTHOLIEHUS K Helf;

3. JleMoHcTpanuoo oOyyaromuMcs MPUMEPOB OTBETCTBEHHOIO, TPAXIAHCKOI'O IOBEIEHMS,
MIPOSIBIICHUST YEIOBEKOIMIOOMS M J0OpPOCEpACYHOCTH, Yepe3 IMOJ00p COOTBETCTBYIOIINX
TEKCTOB JUIS YTEHMs, 3a/ad JJIs pellIeHUs, MPOOJEMHBIX CUTyallMi Al 0OCyXIeHHs B
KJIacce;

4. TlpuMeHeHWe Ha ypOKEe HWHTEPAaKTHUBHBIX (OopM pabOTBl €  OOYYaIOIIMMUCS:
MHTEJJIEKTYAJIbHBIX UIP, CTUMYJIHMPYIOLUIMX [TO3HABATEIbHYIO MOTUBALIMIO 00YyUYarOIIUXCS;
IUIAKTHYECKOTO TeaTpa, TIJe TNOJNyYeHHbIE Ha YpPOKE 3HAaHUS OOBITPHIBAIOTCS B
TeaTpaJbHbIX MOCTAHOBKAX; JMUCKYCCHH, KOTOpbIE AlOT OOY4YarolIMMCSI BO3MOKHOCTb
MPUOOPECTH ONBIT BEJACHUS KOHCTPYKTHBHOTO JHAJIOTa;

5. Ilpumenenue rpymnmnoBoi paboThl WM pabOTHl B Hapax, KOTOpbIE ydaT OOy4aroIIMXCs
KOMaHJTHOW paboTe U B3aUMOJIEHCTBUIO C IPYTMMH 00y4arOIIMMUCS;

6. WuanumpoBaHue U MOIEPKKY HCCIIEOBATENHCKON IEATETEHOCTH O0YJarOIMXCsl B paMKax
pean3aluy UMU MHAWBUIYaJIbHBIX U TPYNIOBBIX MCCIEIOBATENBCKUX MPOEKTOB, YTO JACT
OOydJaromMCsi  BO3MOXKHOCTH ~ TIPHOOPECTH  HaBBIK ~ CAMOCTOSITEIIFHOTO — PEIICHHS
TEOPETUYECKOM MpoOJIeMbl, HAaBBIK T'€HEPUPOBaHHA U O(OpPMIIEHHS COOCTBEHHBIX HIEH,
HaBBIK YBKHUTEIBHOTO OTHOIICHUS K WyXXHM HesiM, O(OPMIIEHHBIM B paboTax Ipyrux
ucceioBaTeneil, HaBbIK IMyOJIMYHOTO BBICTYIUICHUS TIEpE ayUTOpUel, apryMEHTHPOBaHUS
Y OTCTaBaHMsI CBOCH TOUKH 3pEHHMSI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne o/m NMpoOrpamMmbl Bcero ;(;;I:TI;::M’HHC g;’ g::::qec'me o0pa3oBaTejibHbIE PeCypPChl
https://resh.edu.ru/subject/5/10/
1 buonorus xak Hayka 1
https://resh.edu.ru/subject/5/10/
2 JKuBble cCTEMBI U UX U3YYCHHE 2
3 BHONOMIS. KIIETKH 2 05 https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
4 XUMHUYECKass OpraHu3aIus KJISTKH 10 1
5 Crpoee 1 dyHKIIM KIeTKH 8 9 https://resh.edu.ru/subject/5/10/
5 OOMeH BelIeCTB U MPEeBpallleHUue YHEPTUU 9 1 https://resh.edu.ru/subject/5/10/
B KJIETKE
7 HacnencrBennast undopmarnus u 9 05 https://resh.edu.ru/subject/5/10/
peanuzanus €€ B KIETKe '
8 JKH3HCHHBI KT KIETRH 5 1 https://resh.edu.ru/subject/5/10/
9 CrpoeHHe 1 yHKINH OPraHH3MOB 17 15 https://resh.edu.ru/subject/5/10/
10 Pa3mHOXkeHMe U pa3BUTHE OPTaHNU3MOB 8 1.5 https://resh.edu.ru/subject/5/10/
11 I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U 2 05 https://resh.edu.ru/subject/5/10/
W3MEHUYHUBOCTH OPTraHU3MOB '
12 3aKOHOMEPHOCTU HACIEACTBEHHOCTH 10 1 hitps://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH H3MEHIHBOCTH 5 1 https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

14 I'eneTnka uenoBeka 3 0.5
15 CeteKIts OpraH3MOB 4 1 https://resh.edu.ru/subject/5/10/
16 BHOTEXHOIOTHS U CHHTETHYECKAS 4 https://resh.edu.ru/subject/5/10/
Ouoorus
17 PesepBHoe Bpems 1
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/n HporpaMmbi Beero E;’;:Tll‘:m’m’le :)I;’ﬁt’;i?qem"e 00pa3oBaTeJbHbIE pecypchbl

1 3apokIeHUE U PA3BUTHE IBOJTIOIUOHHBIX 4 https://resh.edu.ru/subject/5/10/
[PEACTaBACHHUN B OUOIOTHH

5 MHUKPOBOTIONIA 1 €€ PesyIbTaTs! 14 9 https://resh.edu.ru/subject/5/10/

. https://resh.edu.ru/subject/5/10/

3 Makpo3BOJIIOIHS U €€ Pe3yJIbTaThI 6

4 [MpoucxoxaeHNE U pa3BUTHE )KU3HU HA 15 15 https://resh.edu.ru/subject/5/10/
3emite '

5 [IponcxoxaeHHe YeIoBeKa — 10 1 https://resh.edu.ru/subject/5/10/
AHTPOITOTEHE3
DKOJIOTHS — HayKa O

5 B3aMMOOTHOIICHHSIX OPIraHU3MOB H 3 05 https://resh.edu.ru/subject/5/10/
HaJIOPTraHU3MEHHBIX CHCTEM C '
OKpY>Karollen cpeion

7 OpramusMb! 1 cpesia oBUTAHMS 9 15 https://resh.edu.ru/subject/5/10/

8 DKONOHS BHIOB 1 MOy LM 9 05 https://resh.edu.ru/subject/5/10/

9 DKOI0rUs COO0IECTB. DKOJIOTHYECKHUE 12 05 https://resh.edu.ru/subject/5/10/
CHUCTEMBI .

10 Brocdepa — roBatbHas SKOCHCTEMa 5 https://resh.edu.ru/subject/5/10/

11 UertoBex 11 oKpyKafomas cpesa 5 https://resh.edu.ru/subject/5/10/

12 PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB I10 102 0 75

[TPOTPAMME



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/




