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Padouas nporpamma yuyeoHoro npeamera «buosiorus»
st 10 — 11 kmaccoB (yriyOn€HHBIN ypOBEHB ),

B TOM YHUCJIC HHBAJIIMAO0B U JIUL C OIrpaHUYCHHBIMU BO3MOKHOCTAMU 3/10POBbA

Conep:xanue yueOHoro npeamera «buosiorus»

10 kaacc

Tema 1. Buosorusi kak Hayka

CoBpemeHHast OuoNOTHA — KOMIUIEKCHas Hayka. Kparkas ucropusi pa3BUTHS OHOJOTHH.
buonornueckne Hayku M HU3y4aemble HMH MpoOseMbl. DyHIaMEHTAIbHBIC, MPHUKIATHBIE U
MOMCKOBBIC HAYYHbBIE HCCIIEOBAHUS B OMOJIOTHH.

3HaueHue OMOJOruU B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHUHBI MHpA.
[Ipodeccun, cBszaHHble ¢ OuWoiOrueil. 3HaueHHUE OMOJOTUU B MPAKTHUECKOH NESTEIbHOCTH
YEJIOBEKA: MEJIUIIMHE, CEJTbCKOM X0351CTBE, TPOMBILLICHHOCTH, OXPaHE MPUPOBL.

Hemoncmpauuu:

Ilopmpemuwr: Apucrotens, Teodpact, K. Jlunnent, XK.b. Jlamapk, Y. dapsun, V. I'apseit, I'.
Meunnens, B.W. Bepnaackuii, W.II. IlaBnoB, W.M. MeunukoB, H.M. Basunos, H.B.
TumodeesPecosckuit, [Ix. Yorcon, @. Kpuk, /[.K. benses.

Tabauyvr u cxemol: «CBsA3b ONOJIOTUU € IPYTUMH HayKaMm», «CucTeMa OMOJIOTHUECKUX HAYK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBbie cucteMbl Kak mpenMer uzydeHusi Ouosjoruu. CBOMCTBA KUBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JTUCKPETHOCTh M UEJIOCTHOCTh, CIOXHOCTh M YHNOPSAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CaMOOpTaHW3allMs, CaMOBOCIIPOM3BEIICHUE,  PA3APAKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM  OpraHuM3allMd  JKUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHBIM, TKAHEBbIN,
OpTraHU3MEHHBIMH, MOMYJISILIUOHHO-BUIOBO, 9KOCHCTEMHBIN (6moreorneHOTHYECKUIN),
ouochepusiid. [Iporecchl, mpoucxoasimme B XKUBBIX cuctemMax. OCHOBHBIC MPU3HAKH KUBOTO.
Kuznap xak ¢opma cyiiecTBoBaHHS MaTepuu. Hayku, n3ydaromue >KUBbIE CUCTEMBbI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydyeHne XUBBIX CHCTeM. MeTonasl Ouonornyeckoi Hayku. HaOmioneHue, usmepeHue,
AKCIIEPUMEHT, CUCTEMAaTH3aIus, MeTaaHanu3. [loHaTHE 0 3aBUCHUMOI1 ¥ HE3aBUCUMOM TEPEMEHHOM.
[InanupoBanue skcniepuMenta. [loctanoBka u mposepka runore3. Hynesas runoresa. [lonstue
BbIOOpPKH U €€ nocToBepHOCTh. Paz0poc B Ouosornueckux HaHHBIX. OlleHKa JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yNbTaToB. [[pUUMHbI HCKaXEHUsI PE3YJIbTATOB SKCIIEPUMEHTA.

[ToHsTHE CTATUCTUYECKOTO TECTA.

Hemoncmpayuu:

Tabauywvl u cxemwvr. «OCHOBHBIC MPU3HAKU KU3HUY», «bromornueckue cuctemely», «CBoOMCTBa
JKUBOW Marepum», «YpPOBHU OpPraHU3ALMU KUBOU MPUPOIbD», «CTPOCHHE JKUBOTHOW KIIETKH,
«Txkann >KUBOTHBIX», «CHCTEMBI OPraHOB YEIOBEYECKOTO OpraHm3May, «buoreoreHos3y,
«buochepar, «MeToabl U3ydeHUs KUBOU IPUPOIBI».



Obopyoosanue: nadbopaTopHOe 000pyIOBaHUE IJIsi MPOBEACHHUS HAOIIOACHUHN, M3MEPEHUH,
OKCIEPUMEHTOB.
[Tpaktudeckas padora «/cnoiap30BaHNE Pa3TMYHBIX METOIOB MTPH U3YUCHHUH KUBBIX CUCTEM.

Tema 3. buosiorusi KjieTku

KneTka — cTpykTypHO-(pyHKIIMOHATBHAS €IMHUTIA )KUBOTO. VICTOpHUS OTKPBITUS KIIeTKH. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. IllBann, M. llnetinen, P. Bupxos). OcHoBHBIE
IIOJIOXKEHUSI COBPEMEHHOM KJIETOYHOM TEOPHUHU.

MeToapl  MOJEKYNISpHOW M KJIETOYHOM OHOJIOTMH: MHKpPOCKOMHMS, Xpomarorpadus,
nekTpodope3, METOJl MEYEHBIX aroMoB, auddepeHIHaTbHOe  [EeHTPUPYTHPOBAHUE,
KYJIbTUBHPOBAHUE KIETOK. M3yuenue chuxcuposanuvix kiemox. DIEKTPOHHAS MUKPOCKOIIHSL.

Kongokanvnaa muxpockonus. Bumanvhoe (npudicusnennoe) usyyeHnue Kiemox.

Hemoncmpayuu:

Iopmpemuwr: P. I'yk, A. JleBenryk, T. llIBann, M. IlIneitnen, P. Bupxos, K.M. bap. TaGnu1e! u
cxeMbl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBII MUKpockom», «lMcropus pa3BUTHS METOJOB
MHUKPOCKOITUW.

Obopyoosanue: CBETOBOW MHUKPOCKOII, MHUKPOMpENapaTbl pPacTUTENIbHBIX, XUBOTHBIX U
OakTepuaIbHBIX KIETOK.

[Ipaktuueckass pabota «l3yueHue MeETOJOB KIETOYHOW Ouonoruu (Xxpomarorpadus,
anekrpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XVMMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHThI. Boza u e€ poisb Kak
pacTBOpUTEIIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPErYIsui. MuHepaabHble
BEIIIECTBA KJIETKHU, UX OMoJoruyeckas poib. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buojormueckue mnonumepsl. benku. AMHMHOKHMCIOTHBIN
coctaB 6enKoB. CTpyKTYypbl Oes1koBoM MoJieKyJibl. [lepBuuHas cTpykTypa Oenka, menTHIHas CBA3b.
BropuuHnas, TperuuHas, ueTBepTUYHAs CTpYKTyphl. Jlenatypamus. CBoiicTBa O€NKOB.
Knaccugukarus 6enkos. buonornueckue GyHkuu 6enkos. /lpuonut.

VYrneBonbl. MoHOcaxapuabl, AUCaxapubl, OJUrocaxapuibl U mojucaxapuabl. OOmui miaH
CTPOEHUs U (PU3MKO-XHMHUYECKHE CBOMCTBA yIiIeBOA0OB. bruonornueckue QpyHKIMM yriIeBo10B.

Jlunmunet. T'uapodunbHo-TunpodoOHBIe cBOMicTBa. Kinaccudukarus munuaos. Tpuriauepumisl,
dochonunuapl, BOCKH, cTepouabl. buonoruueckue ¢GyHKuuu aunuaoB. OOmme CBOHCTBa
OMOJOrNYEeCKNX MEMOpaH — TEKY4€eCTh, CIIOCOOHOCTh K CAMO3aMbIKaHHUIO, TIOJTYITPOHUIIAEMOCTb.

Hyxnennoseie xucnorel. JHK u PHK. Crpoenne HyknenmHoBbIX KucinoT. Hykieotuusl.
[Tpunuun kommnementapHoctu. IlpaBuno Yapradpda. Crpykrypa JHK — nBoiinas crupaiis.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knertke.

Crpoenune Mmonekynbsl AT®. Makposprudyeckue cBsizu B moJiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccraHOBIEHHbIE MEPEHOCYMKH, UX (YyHKIMM B KiIeTke. /[pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK. Memoowi 2EHOMUKU,
mpanckpunmomuxu, npomeomuxu. IIpopeccus 6MOXUMUK.

CtpyktypHast Ouoiorus: OHOXUMHUECKHEe M Ouopu3NYEeCKHEe HCCIEeIOBaHUS COCTaBa H
IPOCTPAHCTBEHHOW CTPYKTYphl OHOMOINEKyNl. Modenuposanue cmpykmypsvl U QYHKYul
Ouomonexyn u ux komniekcos. Komnvromepnwiti Ouzavin u opeanuieckuti Cunmes OUOMONEKYI U UX
HeNnpupOOHbIX AHANO208.

Hemoncmpayuu:

Ilopmpemur: J1. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C.
IIpy3unep.

Huacpammur:  «PacnpeneneHue  XMMHUYECKMX  DJIEMEHTOB B HEKHMBOM  IIPUPOJIEM,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabnuysr u cxemolr: «llepuoanyeckas TabMUIAa XUMHUYECKHX JIIEMEHTOBY», «CTpoeHHe
MOJIEKYJbl BOJbI», «BemectBa B cocTaBe opraHuzMoB», «CTpoeHHE MOJIEKYJIbl OenKay,



«CTpyKTyphl OCIKOBOW MOJIEKYJbl», «CTpOeHHE MOJICKYN YIJIEBOJIOB», «CTpPOCHHE MOJEKYI
IMnunoBy», «HykiienHoBble KUCIOTHIY, «CTpoeHHE MOJIEKYIIbl ATD».

Obopyodosanue: XUMUYECKas MOCy1a 1 000pyI0BaHUE.

JlabGopaTtopHas pabota «O0Hapyx)eHue OCIKOB C MOMOIILI0 KAYECTBEHHBIX PEaKLIUi».

JlaboparopHas pabGota «VccrienoBaHne HYKIEMHOBBIX KHCIOT, BBIIEJICHHBIX W3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHnue u GQyHKIMH KJIETKHU

Tunel KJIETOK: 3yKapuOTHYecKas U mpokapuotuyeckas. CTpyKTypHO-(QYHKIIMOHAIbHbBIE
oOpa3oBanus kietku. [Ipodeccus nuroor.

CtpoeHune nMpoKapuoTHUecKon KieTkH. Kietounas creHka Oaktepuil u apxeil. OcoOEHHOCTH
CTPOEHUS TeTepOTPO(PHOI U aBTOTPODHON MPOKAPUOTUIECKUX KJIETOK. MECTO U POJIb MPOKAPHOT
B OMOIIEHO3aX.

Crpoenrie W (yHKIMOHMPOBAHUE 3YKApUOTHYECKOM KieTku. llmazmatmueckas memOpaHa
(mma3manemma). CrTpykTypa IUIa3MaTHueckoil MemOpaHbl. TpaHCIOPT BELIECTB dYepes
IUTa3MaTHYECKyI0 MeMOpaHy: mnaccuBHbIN (muddys3us, oOmeru€nHas auddysus), aKTHBHBIN
(mepBUYHBIA U BTOPUYHBIN akTUBHBIN TpaHcnopt). [lomymponunaemocts memOpanbl. Pabota
HATPUI-KaJIMEeBOr0 HAacoca. DHAOIMTO3: MMHOLIUTO3, (haronuTo3. Dx3omuTto3. KierouHas creHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTEeHUH, rprOoB.

Huronnazma. Iurozonms. Lurtockener. JIBwkeHue wnuTomia3Mbl. OpraHousibl KIETKH.
OpHoMeMOpaHHbIe OpraHoubl KIEeTKH: 3HfornazMatudeckas cetb (JIIC), ammapar [Nonbmxwy,
JM30COMBI, X cTpoeHue U pyHkmn. Bzanmocsszp DexepanbHas pabodas mporpamma | buonorus.
10-11 knaccel (yrimyonénueiii ypoBeHs) 10 oqHOMeMOpaHHBIX OpraHouAoB KieTku. CTpoeHue
TPaHyJSIPHOTO peTUuKyinyMa. Mexanuzm uanpaeénenus oearkos ¢ IIIC. CuHTE3 pPaCTBOPUMBIX
OenkoB. CuHTE3 KJIETOYHbIX MeMOpaH. [nmagkuii (arpaHysispHBIN) 9SHJIOMIA3MATUYECKUN
perukynym. CekperopHas ¢yHKuusa anmapara Lonbmxu. Moouguxkayus 6enxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxoé ¢ annapame I onvoaxcu. TpaHcHopT BelecTB B KieTke. Bakyonu
pactuTenbHbIX KieTok. Kiterounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~OpPraHOMJbl  KJIETKU: MUTOXOHJIPUH, IUIACTHIBL.  [Ipoucxoorcoenue
mumoxonoputi u naacmuo. Cumobuocenes (K.C. Mepesckosckuu, JI. Mapeynuc). CTtpoenue u
(GyHKUMHM MUTOXOHApUM U miuactud. llepBuuHble, BTOPUYHBIE M CIOXHBIE IUIACTH]IBI
(OTOCUHTE3UPYIOMINX DYKAPUOT. XIIOPOILIIACTHI, XPOMOILIACTHI, JICMKOTUIACTHI BBICITUX PACTEHUH.

HememOpanuble opraHounsl kiaeTkun CTpoeHHe M (YHKIMH HeMEMOpaHHBIX OpPraHOWI0B
KIeTku. Pubocombl.  [lpomesicymounvie  guramenmol. MuxpopuinamMeHTsl. AKkmunogvle
Muxpogunramenmol. MBIIIEUHBIE KICTKU. AKMUHOBble KOMHOHEHMbl HEMbIULEYHBIX KIemoK.
MuxkpotpyOouku. Kiierounsiii nentp. CTpoeHMe U JBUKEHHE JKIYTUKOB M PECHUYEK.
MuxkpoTpy6ouku nuromniasmsl. LlenTpuons. benku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

Anpo. OOonouka sapa, XpOMaTHH, KapuoIia3Ma, SApPbIILIKHA, MUX CTPOCHUE M (DYHKIUH.
SAnepusblii OenkoBelid MaTpuKc. [IpocTpaHCTBEHHOE PACIIOIOKEHHE XPOMOCOM B MHTEp(da3HOM
aape. dyxpomamun u cemepoxpomamun. belku XpoMaTHHA — TUCTOHBL. /J[unamuxa sdepHol
000n104KU 8 Mumose. foepHuiti mpancnopm.

Knerounsie  BkmoueHus.  CpaBHUTENbHAs  XapaKTEPUCTHUKAa  KJIETOK  JYKapuoT

(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

Hemoncmpayuu:

Ilopmpempsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabnuysr u cxemvi: «CTpOCHUE DYKAPUOTHUYECKON KIIETKH», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHHMe pacTUTENbHOM KIETKM», «CTpoeHue MuToXoHApUM», <«Sapo», «CrpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

Obopyodosanue: CBETOBOW MHKPOCKOI, MUKPOIIpENapaThl paCTUTENbHBIX, KUBOTHBIX KJIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlaGopaTtopHnast pabota «/3yueHne CTpoeHUsI KIETOK Pa3IMYHbIX OPTaHU3MOBY.



[IpakTuueckas padota «M3ydeHne CBOWCTB KIETOYHON MEMOpPaHBI».
JlaboparopHass pabora «VccrmenoBaHue IMma3MoyiM3a W JACIUIA3MOJIM3a B PACTHTEIHHBIX
kieTkax». [Ipaktudeckas pabota «/3yueHue NBUKEHUS LIUTOILUIA3Mbl B PACTUTENbHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE JHEPTUN B KJIETKe

AccUMMIISIMS ¥ AUCCUMIJISIUS — JBE CTOPOHBI MeTabonu3ma. Turel oOMEHa BeUIeCTB:
aBTOTPO(HBIN U TeTepoTPOdHBII. YyacTre KUCIOpoaa B OOMEHHBIX Mpolieccax. DHEPreTUYECcKoe
obecnieuenue kieTku: npespamienue AT® B oOMeHHbIX npoueccax. epMeHTaTHBHBIN XapakTep
peaxkiuil KI1eTouHoro merabonusma. GepmMeHTHl, X CTPOCHHE, CBOWCTBA M MEXaHU3M JIEHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMYECKUX KaTalM3aTOpPOB. benku-akTUBAaTOPHI U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX pEaKUUid OT Pa3IUYHBIX
(bakTopoB.

IlepBrUYHBIII CUHTE3 OPraHMYECKUX BEHIECTB B KieTke. POTOCHUHTE3. AHOKCUCeHHbll U
oKcuceHnvllti  gpomocunmes 'y obakmepui. Cgeemocoduparowue nuemMenmsl U NUSMEHMbl
peaxyuonHoz2o yeumpa. Ponb xmopomnactoB B mpouecce ¢oTtocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, C3-, C4- u CAM-munvt pomocunmesa. IIpolyKTUBHOCTh (DOTOCHHTE3A.
Bnusinue paznudabix pakTOpoB Ha CKOPOCTh PoTOCHHTE3a. 3HaUeHHEe (OTOCHUHTE3A.

XemocuHTte3. PasHooOpa3zue opraHM3MOB-XEMOCHHTETUKOB: HUTpUPUUMpYIOIIHE OaKTEpUH,
Kene300aKkTepun, cepobakTepun, BOJIOPOAHbIE OaKTepuu. 3HaUeHUE XeMOCUHTE3a.

AnaspoOHble opranu3mbl. Buapl OpokeHus. IIpoaykTsl OpoKeHHS M HX HCIOJIB30BaHHE
YeNOBEeKOM. AHa’pOOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHl OHMOTEXHOJOTHU U BO30OYAMTETH
0one3Hel.

A»spobHBIE OpraHu3Mbl. JTarbl 3HEpreTuyeckoro oomena. [logrorosurensHsbiii atarm. [ mukonus
— OECKHUCIIOPOTHOE PACHICTIIICHHUE TIFOKO3BI.

buonoruueckoe OKHCIEHHME, WM KJIETOYHOE JbixaHue. Poilb MHUTOXOHApPUN B Mpoleccax
Oounonornyeckoro oxucieHus. Lluxnmmyeckne peaxknun. OxucnutenbHoe (HochopuanpoBaHHeE.
Duepeus memobpanno2o epaouenma npomonos. Cunmes AT®: paboma npomonnou AT@cunma3soi.
[TpeumyiiectBa a3poOHOIro MyTH 0OMEHa BEIIECTB MEPEl aHAIPOOHBIM.

O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHa.

Hemoncmpayuu:

Ilopmpemur: JIx. Ilpuctin, K.A. Tumupsases, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuemn, I'.A. 3aBap3uH.

Tabnuysr u cxemor: «DoTOCHUHTE3», «IJHepreTuyeckuit obOmen», «buocuHTes Oenkay,
«CtpoeHnue GpepMeHTa, «XEeMOCUHTE3Y.

Obopyooeanue: CBETOBOI MHUKpPOCKON, 000OpyJOBaHUE JUIsl MPUTOTOBIIEHHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaboparopHas pabota «l3ydyeHne KaTanMTUYECKOW aKTMBHOCTH (EPMEHTOB (Ha MpHUMEpe
aMUJIa3bl WIK KaTanaas3bl)y.

JlaGopatopHast pabota «M3ydyeHue (pepMEHTATHBHOTO PACLICTIJIEHHUs MEpOKCHJAa BOAOpPOJA B
pacCTUTEIBHBIX U KUBOTHBIX KJIETKAX).

JlaGopatopHas pabota «CpaBHeHUE MpoLeccoB POTOCHHTE3a U XeMocuHTe3ay. JlabopaTtopHas
pabota «CpaBHEHHE MPOIECCOB OPOKCHUS U JIBIXaHUS».

Tema 7. HaciencrBenHast uHpopManus U peajmu3anus eé B KIeTKe

Peakuun MmarpuyHoro cunrte3a. [IpUHIMI KOMIUIEMEHTapHOCTH B PEAKLUMSIX MATPUYHOTO
cuHTe3a. Peanuzanus HacneAacTBeHHOW wuHGopManuu. [‘eHeTnueckuit Koja, €ro CBOMCTBA.
Tpanckpunuusa — marpuunblii cunte3 PHK. [lpuHuuner TpaHCKpUNIUU: KOMIUIEMEHTApHOCTb,
aHTUNAPAJUICTIBHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuunvlx PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ srambl. Yuactue TpancnopTHbix PHK B OuocunTese Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.



Coepemennvie npedcmagnenus o cmpoeHuu ceros. OpraHuzalsi T€HOMa Yy MPOKApUOT U
9YKapHOT. Perynsus akTUBHOCTH TeHOB y pokapuoT. ['unotesa onepona (®. XKakoo, XK. Mano).
MonexynapHvle mexaHuzmvl 9Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuma 8 pecynsyuu
pabomul eenos. Perynsiust 0OMEHHBIX MPOIIECCOB B KileTKe. KileTounslii romeocTas.

Bupycbl — Hekserounble ¢GOpMbI KU3HU U oOnuratHble mapa3utbl. CTpoeHHE MPOCTHIX U
CIIOXHBIX BHUPYCOB, PETPOBHUPYCOB, OaktepuodaroB. Kuzuenuwiii yuxn JHK-codeporcawux
supycos, PHK-cooeporcawux eupycos, bakmepuoghazos. Obpamnas mpaHckpunyus, pesepmasa,
unmezpasa.

BupycHbie 3a00neBaHus yenoBeka, )XUBOTHBIX, pacteHuii. CIINJI, COVID-19, conmanpHbie 1
MenunuHckre mpobnemsl. [Ipodeccust Bupycoror.

Buoungopmamuka: unmeepayus u ananuz b6orvuux maccusos («bigdatay) cmpyxmypHovix
buonocuueckux oannwvix. Hanomexnonoeuu 6 6uonoeuu u meouyune. Ilpoepammupyemvlie Qynkyuu
benxos. Cnocodvl 0ocmasku 1eKapcma.

Hemoncmpayuu:

Tlopmpemuor: H.K. Konbuos, [I.1. IBaHOBCKUIA.

Tabnuywt u cxemoi: «brocunres 6enkay, «I enernueckuii koay, «Bupyce», «baktepuodaruy».

[TpakTuueckas pabota «Co31aHue MOJIEIH BUPYCay.

Tema 8. ZKu3zHeHHBIN UKJ KJIETKH

Knerounsrnii nuki, ero nepuoast u perymsinus. Marepdasza u muto3. OcoOEHHOCTH MPOLIECCOB,
nporekaomux B uHTepdaze. IloaroroBka kieTku K jaeneHuro. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUM), CHUHTETUYECKUM U TOCTCUHTETHYECKUU (TIPEMUTOTUYECKUM) TEPHOIbI
uHTep(ha3bl.

Marpuunsiii cunte3 JIHK — perumkanus. [puanyns! perummkanuu JJHK: kommieMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUIIApaIlIeIbHOCTh. Mexanu3M pernkanuu JJHK. Xpomocomsr.
Crpoenue xpomocoMm. TenoMmepsl U Temomepasa. XPOMOCOMHBIM HAOOp KJIETKH — KapUOTHII.
JumuionHbIl M TamiouaHbI HaOOphl XpomocoM. ['oMonoruunsie xpoMocoMsbl. [lomoBbie
XPOMOCOMBI.

Jenenne xietkn — Muto3. CTaaiuyu MUTO3a U IPOUCXOASAIINE B HUX MpoLecchl. TUIbI MUTO3A.
Kaprokunes u nutoknHes. buosornueckoe 3Ha4eHUE MUTO3A.

Perynsuus MUTOTHYECKOTO IIUKIIA KIeTKU. [IporpaMmmupyemas kietouHasi THOenb — aromnTo3.

Knerounoe sapo, XpoMocoMmbl, (yHKIMOHaJIbHasi F€HOMUKa. Mexanuzmuvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugposas knemrxa» — buounHgopmamuyecxkue
MoOoenu hYHKYUOHUPOBAHUSL KILEMKU.

Hemoncmpayuu:

Tabnuyvr u cxemovl: <« KU3HEHHBIM LMK KIETKH», «MuT03», «CTpPOCHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

Obopyoosanue: CBETOBOM MUKPOCKOII, MUKpompenapathl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKa.

JlaGopatopHas pabota «/3yueHre XxpoMocoM Ha FTOTOBBIX MUKpOIpenapaTax».

JlaboparopHas pabota «HaOnroneHre MUTO3a B KJIE€TKaX KOHUMKA KOpeIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonorunyeckoe pazHooOpa3ue OpraHu3MOB. OHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHHUs U KHU3HEACATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeH, OJHOKJIETOYHbIe I'PUObI, OJTHOKJIETOYHBIE BOJAOPOCIH, Apyrue nNpoTtucTsl. KojsoHuansHbIe
OpraHu3MBlI.

B3aumocBs3p 4yacTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHM, OpraHbl U CHUCTEMBI OpPIaHOB.
Opranusm Kak enuHoe neioe. 'omeocras.



Tkanu pactennit. TUIBI paCTUTENBHBIX TKaHEH: oOpa3oBaTebHasA, MOKPOBHAS, MPOBOISIIIAS,
OCHOBHas1, MexaHndeckasi. OCOOCHHOCTH CTpOeHUsI, GYHKIIMI U PACIIOIOKECHHS TKAHEH B OpraHax
pacTeHuil.

TkaHU )KMBOTHBIX U YEJOBEKA. THIIBI )KUBOTHBIX TKAHEW: SMUTENUAIbHASA, COEAUHUTEIIbHAS,
MblIleyHas, HepBHas. OcoOeHHOCTH cTpoeHus, QYHKIMI M pacroyioKeHUs TKaHel B opraHax
JKUBOTHBIX U YEJIOBEKA.

Oprassl. BereraruBHbple U reHEepaTHBHBIE OpraHbl pacTeHHil. Opranbl U CHUCTEMBI OpraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3zMoB. Kapkac pactenuil. CkeneTbl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI!l 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEUHEHUS KOCTEH.

JIBukeHre opranu3MoB. J[BH)KEHUE OJHOKIJIETOYHBIX OPraHU3MOB: aMEOOHIHOE, KTYTUKOBOE,
pecHHYHOEe. JIBM)KEHHME MHOTOKIIETOYHBIX pPACTEHUI: TpPONHM3Mbl W HACTUMU. JIBH)KEHHE
MHOTOKJIETOYHBIX JKHUBOTHBIX M 4elloBeKa: MblieuHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U
ux pabora.

[Iuranue opranusmoB. IlornonieHue BOABI, YIJIEKUCIOTO Ta3a M MHUHEPAIBHBIX BEILECTB
pacreHusAMmH. IluTaHue JKMBOTHBIX. BHYTPHUIIOJIOCTHOE M BHYTPHUKIETOYHOE IMILEBAPEHHUE.
[lutaHue MO3BOHOYHBIX KUBOTHBIX. OTHenbl NMUIIEBAPUTENBHOrO Tpakra. [luiieBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. Jlpixanue pactenuid. [[pixanue xuBoTHbBIX. [{uddys3us razoB yepes
MOBEPXHOCTh KieTkH. KoxkHoe nprxanue. JlpIxatenpHas MOBEpXHOCTh. JKabOepHoe W JErodHoe
JbIXaHHe. J{pIXaHHe TO3BOHOUHBIX )KUBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE YCIOXKHEHNUE CTPOCHUS
JNETKMX IO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas CHCTEMa 4Ye€IOBEKAa. MeEXaHW3M BEHTWIALUU
NETKUX y NTUI U MIIEKONUTAOMKX. Perynsauus apixanus. /[pixaTenbHbie 00bEMBI.

TpaHcnopT BelecTB y Opranu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTEHUN. TpaHCIIOPT BEIECTB y
KUBOTHBIX. KpoBeHOCHAas cuctema u e€ opranbl. KpoBeHOCHAsi cucTeéMa MO3BOHOYHBIX JKUBOTHBIX
u yenoseka. Cep/iie, KpOBEHOCHBIE COCYABI U KpoBb. Kpyru kpoBooOpamieHus. DBOIIOIHOHHBIE
YCIIOKHEHUS CTPOEHHSI KPOBEHOCHON CHCTEMBbI MMO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
peryJsnus.

Beinenenne y opranusmoB. Beigenenue 'y pacteHuid.  BblneneHue 'y JKMBOTHBIX.
CoxkpatutenbHble Bakyosu. Opransl BeieneHus. @uibTpanus, cekpenus 1 o0paTHOE BCaChIBaHUE
KaK MEXaHH3Mbl pPa0OTHl OpraHoB BblAeNeHUs. CBSA3b TOJNOCTH Tela C KPOBEHOCHOW U
BBIJICIINTEIIBHOM CHCTEMaMHM. BplielleHne y I03BOHOYHBIX JKMBOTHBIX M 4YesoBeka. [louxwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHKE MOYH Y YETIOBEKaA.

3amuTa y OpraHu3MoB. 3allUuTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OaKTepuil U LHUCTHI
MpOCTEUIINX. 3alldTa y MHOTOKJIETOUHbIX pacteHuil. Kyrtukyna. CpenctBa maccUBHOM M
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [[IOKpOBBI M UX MPOU3BOJHBIE. 3allIUTa OPraHU3Ma OT
6one3neit. UMMyHHast cuctema yenoBeka. KieTouHslil M ryMopaibHbI HIMMYHUTET. BpoxaEHHbIN
U IpUOOpeTEHHBIN cnenmduyecknii utMMyHUTET. Teopus KIOHaAIBHO-

cenexktuBHoro ummyHureta (I1. Opmux, ®.M. bepuer, C. Tonerasa). BocrianutenbHbie OTBETHI
opranu3MoB. Poib BpoXIEHHOTO UNMMYHHUTETA B Pa3BUTHUU CHCTEMHBIX 3a00JIeBaHUM.

Pa3apakuMoCTh M perynsuus y opranu3MoB. Pa3apa)kxuMocTh y OTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pa3apaxkuMOCTh U peryiisiius y pacteHuid. POCTOBBIE BelleCTBA U UX 3HAUYCHUE.

Hepsnas cuctema u pediektopHas perynsiius y >kMBOTHbIX. HepBHas cucrema u €€ OTAeNbl.
OBOJIIOIMOHHOE YCIIO)KHEHHE CTPOECHMSI HEPBHOW CHCTEMBI y XUBOTHBIX. OTAEIBI TOJIOBHOTO
MoO3ra MO3BOHOYHBIX JXKUBOTHBIX. Pediexc u pedrexkropHas ayra. be3ycioBHbIE U YCIOBHBIE
pedieKchl.

I'ymMopasibHast perymsinuss M DSHAOKPHUHHAs CHCTEMa JKUBOTHBIX M 4enoBeka. JKenessl
OSHJIOKPUHHOM CHCTEMBI U HUX TOPMOHBI. /[lelicTBME TOPMOHOB. B3anMOCBsA3b HEpPBHOW U
SHIOKPUHHOU cucTeM. [ mmoramamo-runoduszapHas cucrema.

Hemoncmpayuu:



Ilopmpem: W.II. TlaBnoB. Tabmumet u  cxeMbl: «OIHOKJIETOYHBIC BOIOPOCIH,
«MHOTroKJIETOYHBIE BOOPOCINY, «bakTepun», «Ilpocrelimmey, «Opranbl LIBETKOBBIX PACTEHUN»,
«CHUCTEMBI OPTaHOB MO3BOHOYHBIX XXMBOTHBIX», «BHYTpeHHEE CTpOEHHE HACEKOMBIX», «TkaHu
pactenmii», «KopHeBble cuctembl», «CTpoeHue credisn», «CTpoeHHEe JTUCTOBOW IUIACTHHKHY,
«Tkanu xuBOTHBIX», «Ckener uenoseka», «llumeBapurensHas cucreMay», «KpoBeHOCHas
cucremay, «/lpixarenpbHas cucrema», «HepBHas cucrema», «Koxka», «MpblleyHas cucremay,
«BpraenurenpHas cucremMay, «HIOKpPUHHAs cucTeMa», «CTpoeHue MbIunb», «MMMyHHTET?,
«KumeynomnonoctHele», «Cxema nuTaHusl pacTeHUi», «KpoBEeHOCHBIE CUCTEMBI IO3BOHOYHBIX
KUBOTHBIX», «CTpoeHne rufps», «CTpoeHue IIaHapumn», «BHyTpeHHEe CTpOeHHuE I0XKIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsrymkn», «HepBHas cucrema
npecMbIkaromuxcs», «HepBHas cucrema nruny», «HepBHasg cucrtema MIIEKOIUTAIOLINX)»,
«Hepsnas cucrema uenoBekay, «Peduexcy.

Obopyooeanue: CBETOBOM MHKPOCKOI, MHKpOIpenapaTbl OJHOKJIETOYHBIX OpPIaHU3MOB,
MUKpOIIpenaparsl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, MIJIOKOKHX, KUBbBIE
9K3EMIUISIpbl KOMHATHBIX PAcTEeHHH, repOapuu pacTeHU pa3HbIX OTJIENIOB, BIaKHbIE MpenapaThl
YKUBOTHBIX, CKEJIETbl IIO3BOHOYHBIX, KOJUIEKIIMU OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
00opyI0BaHuE JUIsl IEMOHCTPAIMKM OYBEHHOI'O M BO3AYIIHOIO MUTaHUS PACTCHUM, pacIleIIEHUs
KpaxMasia 1 OEJIKOB TOJ JeiicTBueM (pepMeHTOB, 000pyIOBaHUE ISl IEMOHCTPAIMH OIBITOB 110
U3MEPEHUI0 JKU3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma [bIXaTCJIbHBIX JBWKEHUH, MOJEIHU
TOJIOBHOT'O MO3Ta PAa3JIM4HbIX )KUBOTHBIX.

JlaboparopHas pabota «3yueHue TkaHel pacTeHU.

JlabopaTtopHast pabota «3yueHue TkaHeH >KUBOTHBIX.

JlaGopatopHas pabota «/3yueHre opraHoB LIBETKOBOT'O PACTECHUSI.

Tema 10. Pa3MHOKeHMe M pa3BUTHE OPraHN3MOB

®DopMBI pa3MHOKCHHSI OPTaHU3MOB: Oecrioyioe (BKJIIOYasl BEreTaTUBHOE) W TOJIOBOE. Bubl
6ecI0J10ro pa3sMHOKEHUS: TOYKOBAHUE, CHOPYIISIIUA, (parMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pa3muoxenue. Ilonossie kneTku, win rameTsl. Meio3. Cranuu meio3a. [loBenenue
xpomocoM B Meno3e. Kpoccunrosep. buosmornyeckuil cMbICi Meio03a M IOJOBOTO Ipolecca.
Melio3 1 ero MecTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimieBoe pazputue. ['amerorenes y x«uBoTHBIX. [lo0BbIe Xxene3bl. OOpa3oBaHue U
pa3BHUTHE MOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHue MOJI0BbIX KJIETOK.

OmonoTBOpeHne W 3SMOPHUOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObl OIUIOAOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNHauBHyalbHOE Pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpPUOJIOTHS — HayKa O Pa3BUTHU
opranu3MoB. Mopgoeenez — 00Ha u3 enasuvix npoodem amopuonocuu. Konyenyus mopghocenos u
mooenu mopgoeenesa. Craguu >MOpUOTeHe3a KUBOTHBIX (Ha MmpuMepe JArymku). JpoOnenue.
Tunsl apobnenust. [Jemepmunuposannoe u Hedepmunuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTH APOOJIEHUsT MIIEKONMUTAIOMIMX. 3apOJbIIIEBbIE JUCTKHU (TaCTPYJISALIMS).
3aknajKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JIUCTKOB. B3auMHOE BIUsAHHME 4YacTei
pa3BUBAIOIIErOCs 3apo/iblia (AMOpHOHAIbHAS MHIYKIKSA). 3aKiIajKa IIaHa CTPOSHUs )KUBOTHOTO
KaK pe3y/ibTaT HUepapXU4eCKUX B3aUMOJECHCTBUI reHoB. BnusHue Ha SMOpHOHAILHOE pa3BUTHE
pa3INYHbBIX (PAKTOPOB OKPYIKAIOIIEH CPEeIbl.

Poct u pa3zsutue xuBoTHbIX. [locTamMOpuoHanbHbIl nepuoa. [Ipsmoe u HenmpsiMoe pa3BUTHE.
Pa3zButue ¢ meramopdo3oM y Oecro3BOHOYHBIX M TMO3BOHOYHBIX >KMBOTHBIX. buonorndeckoe
3HaYeHHE NPSIMOr0 U HEMPSIMOTO Pa3BUTHS, MX pacHpoCTpaHEHHE B Mpupojae. Tuibl pocTa
KHUBOTHBIX. DAKTOPBI PEryNsAUN POCTA KUBOTHBIX U yesoBeka. CTajuu mocTIMOPHOHAIBHOTO
pa3BUTHS y KUBOTHBIX U uenoBeka. [lepuoasl oHToreHnesza uenoneka. CTapeHue M CMEpTh Kak
O6MOJIOrYEeCKHEe TPOLIECCHI.

PasmuoxeHnue u pa3Buthe pacteHuil. ['ametoput u cnopoput. Meiio3 B KU3HEHHOM LIHMKIIE
pactenuii. O6pazoBaHue criop B Iporiecce Meio3a. ['amerorenes3 y pactenuii. OmioJoTBOpEHHE U
pa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOITHOE OIJIOIOTBOPEHUE Y IIBETKOBBIX PACTEHUH.



OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryiIsiui OHTOTE€HE3a Y PACTEHHI U JKUBOTHBIX.

Hemoncmpayuu:

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

Tabnuysr u cxemwvl. «BereraTuBHOE pa3MHOXKeHUEY», «THUIBI OGECrOIOro pPa3MHOKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHAIb1», «Pa3MHOKEHHE BIIIEHbD, «Pa3zMHOKEeHUE THAPBY, «Meno3»,
«XpoMocombD», «I'ameTorenesy, «CTpoeHHE ULEKIETKU U cliepMaTo3oua», «OCHOBHBIE CTaIuu
oHTOreHesa», «lIpsamoe m HempsMoe pas3Butue», «Pa3BuThHe Malckoro »xyka», «PasBurue
capaHun», «Pa3BuTue nArymkun», «/{BOWHOE OIUIOJJOTBOPEHHE Yy LBETKOBBIX PAaCTEHUI,
«CTpoeHHE CeMSH OJIHOAOJIBHBIX M JBYIOJIBHBIX pacTeHUi», «KU3HEHHBIH LUKI MOPCKOM
KanmycTbl», «KU3HEHHBIM LUK MXa», «KU3HEHHBI LUK MANOPOTHHUKAY», «KW3HEHHBIN UK
COCHBI».

Obopydosanue: CBETOBOM MHKPOCKOI, MHUKpOMpENnaparbl SHIEKIECTOK U CIEePMAaTO30H0B,
Mozeib «L{uKiT pa3BUTHS JIATYIIKU Y.

JlaboparopHas pabota «/3yueHne cTpoeHUs OJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIMpENnapaTax.

[TpakTueckass pabora «BbIsBI€HME NPU3HAKOB CXOACTBA 3apOAbILIEH IO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTtopHnas pabota «CTpoeHHE OPraHOB Pa3MHOKEHHSI BBICILIUX PACTCHHI.

Tema 11. 'eHeTnKka — HAyKa 0 HACJIeICTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB

HcTopusi cTaHOBJICHUS U Pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Menaens, I'. ne ®@pusa,

T. Moprana. Ponp oTeuecTBeHHBIX Yu€HbIX B pa3Butuu reHetuku. Padorsr H.K. Kosbloga,
H.M. BaswioBa, A.H. benozepckoro, I'.JI. Kapneyenko, IJ.A. ®ununuenko, H.B.
TumodeeaPecoBckoro.

OCHOBHBIE F'€HETUYECKHE MTOHATUSA U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJUIEJIbHBIE T'€HBI,
aJIbTEPHATUBHBIC IPU3HAKH, TOMUHAHTHBIN U PELIECCUBHBIN IIPU3HAK, TOMO3UI0Ta, F€TEPO3UT0Ta,
qrcTas JUHUS, THOpUAbI, reHoTUIl, eHoTUl. OCHOBHBIE METO/bI T€HETUKHU:

rHOPHIONOTHYECKUH, IUTOJIOTHYECKHH, MOJIeKy IsipHOreHeTnYeckuid. [Ipodeccust reHeTuk.

Hemoncmpayuu:

Ilopmpemeur: I'. Menpens, I'. ne ®@pus, T. Mopran, H.K. Konsuos, H.W. Basunos, A.H.

benozepckuit, I'./]. Kapnieuenko, FO.A. ®ununyenko, H.B. Tumodees-PecoBckuii.

Tabauysl u cxemol: «MeToIbl TeHETUKNY», «CXEMbI CKPEILIUBAHUS».

JlaGopatopHas pabota «Jlpo3o¢uia kak 00BEKT FeHETUYECKUX UCCIIEA0BAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpemnuBanue. [lepBoiii 3akoH MeHzenss — 3aK0OH €IMHO00pa3usi THOPUIOB
nepBoro nokosieHusd. Ilpasuno nomunupoBanus. Bropoi 3akoH MeHaens — 3aKOH pacIleIeHus
npu3HaKkoB. L{uTonornyeckre 0CHOBbI MOHOTMOPHUIHOTO CKpelBaHus. [ uoTe3a 4ucTOThl raMerT.

AHanmmsupyrouee ckpemuBanue. [IpomexxyTounslil xapakrep HacinenoBaHus. Pacmierienue
IIPU3HAKOB IIPH HETIOJIHOM JJOMUHUPOBAHUMU.

Jurubpunnoe ckpemuBanue. Tpetuii 3akoH MeHenst — 3aKOH HEe3aBUCHUMOI'0 HacJel0BaHUs
npu3HaKkoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

CueruienHoe HacnenoBaHue npusHakoB. PaGotel T. Moprana. CueruieHHOe HacieqoBaHUeE
T€HOB, HAPYIIEHHUE CLETUICHUS MEXIY TeHaMu. XpOMOCOMHAs TEOpHUs HACIEACTBEHHOCTH.

I'enetnka nosa. XpOMOCOMHBIM MEXaHHM3M OIpPENEIECHHs IoJla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBII W TeTepOraMeTHBIM IOJ. ['eHeTnyeckass CTPYKTypa IOJOBBIX
xpoMmocoM. HaciieroBanue pu3HaKoB, CLEIUIEHHBIX C II0JIOM.

I'enoTun kak wenocTtHas cucrema. [lmeoTponusi — MHOXKECTBEHHOE JEHCTBHE TIEHA.
MHOX€eCTBEHHBIM aienu3M. B3anMonelicTBUe HEaUIENbHBIX Te€HOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

['eHeTnYecKUMI KOHTPOJb Ppa3BUTHS PACTEHMM, OKMBOTHBIX U UEJIOBEKAa, a TaKXKe
(bU3MOIOrMYeCKUX MPOLECCOB, MOBEACHNS U KOTHUTUBHBIX QYHKIMI. [ eHeTuueckue MexaHu3Mbl



CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SIMH — MAapa3suT» U «XO3IUH — MHUKPOOHOM.
['eHeTHYeCKUE aCMEKTHl KOHTPOJS M W3MEHEHUs HACIIECTBEHHOW MH(POpPMAIUU B MOKOJICHHUSIX
KJIETOK M OPTaHU3MOB.

Hemoncmpayuu:

Tlopmpemeor: I'. Menpnens, T. Mopras.

Tabauyvr u cxemsi: «llepBblii U BTOpoM 3akoHbl Menaens», «Tperuit 3akoH MeHaens»,
«AHanmusupyollee ckpemubanuey», «Henomnoe nomunupoBanuey, «ClemIeHHOE Haclel0BaHHE
MPHU3HAKOB Y Ap030mibly, «I eHeTuka moma», «Kapuotun yenosekay, «KapuoTum apo30Quiib,
«Kapuotun ntunb», «MHOKECTBEHHbBIN aJlIEU3M», «B3anmMoneiicTBre reHOBY.

Obopyoosanue: MOAENb Ui JNEMOHCTpPAIlMM 3aKOHOB €IMHOOOpaszus THOPHIOB NEpPBOTO
MOKOJIEHUSI M PACIICIUIEHUsS NPU3HAKOB, MOJENb ISl JEMOHCTpAllMM 3aKOHAa HE3aBUCHUMOTO
HACJIEJI0BAHUS IPU3HAKOB, MOJIEJb ISl JEMOHCTPALMU CUEIIJICHHOTO HACJIEeIOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

[TpakTudeckass pabora «M3ydeHWe pe3ylbTaTOB MOHOTHOPHIHOTO CKPEIIUBAaHUS Y
JIPO30(UITBIY.

[TpakTideckas pabota «M3ydeHre pe3yIbTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DHITBIY.

Tema 13. 3akoHOMEePHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHoTMna u cpeasl npu  GopmupoBaHuM (deHoruna. V3MEHUYHUBOCTDH
npusHakoB. KauecTBeHHble M KOJMYECTBEHHblE  NpU3HAKU. Buasl  M3MEHYMBOCTH:
HEHACJIEJICTBEHHAsl U HACJIeICTBEHHASI.

MoudukanronHas H3MEHYHBOCTb. Poib cpeapl B (OpMHUpOBaHMM MOIU(UKATUOHHON
u3MeHunBocTu. Hopma peakiuu mpusHaka. BapuanunoHHbI psia v BapuanmoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHONH H3MEHYHBOCTH.

I'enHotunnueckass u3MeHUMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOM HW3MEHUYMBOCTU. Bujbl
TCeHOTHITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIl[HOHHAS.

KomOunatuBHass M3MeHUYMBOCTh. MeiH03 M MOJOBOHM Mpolecc — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. PO KOMOMHATHBHOW M3MEHUYMBOCTH B CO3[JaHUU T'€HETUYECKOTO PazHO0Opa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmonHass HM3MEHYUMBOCTh. Buabpl MyTanuid: TEHHBbIE, XPOMOCOMHBIE, TE€HOMHEIE.
CrHoHTaHHBIE M WHIYIUPOBAHHBIE MYTalMHU. SlepHble M LUTOIUIA3MAaTUYECKUE MYTAallUU.
ComMaruueckre W TOJOBble MyTanuu. [IpUunMHBI BO3ZHMKHOBEHMsI MyTanuil. MyTareHbl U UX
BIIMSIHHE HA OPraHM3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOTO Mpolecca. 3aKOH T'OMOJIOTHYECKUX
psanoB B HacneacTBeHHOM wu3MeHunBoctu (H.M. BaswiioB). BHesnepHas u3MeHUYMBOCTH U
HaCJIEICTBEHHOCTb.

Onueenemuxa u 3NULEHOMUKA, PONb INULEHEMUYEeCKUX (Qakmopoe 6 HACIe008aHUuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

Hemoncmpayuu:

Ilopmpemur: I'. ne ®pus, B. Moranucen, H.M. BaBunos.

Tabnuyvr u cxemvl: «Bugsl u3MeHUMBOCTHY, «MoOAHPUKAIIMOHHAS HW3MEHYHUBOCTHY,
«KoMmOuHaTHBHAS U3MEHUYUBOCTHY, «Meiio3y, «OmnoaoTBopeHue», «I eHeTrnueckue 3ab0neBaHus
yenoBeKay, «Buael myranuii».

Obopyooeanue: >XUBble W TepOapHbIE 5SK3EMIUIAPbl KOMHATHBIX pPAacTeHUH, PUCYHKU
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaboparopHass ~ paborta «HccnenoBanue 3aKOHOMEPHOCTEN

MoAU(UKAITMOHHON M3MEHIMBOCTH. [locTpoeHrE BapHAIIMOHHOTO Psifia M BapUAITHOHHOM
KkpuBoit». [IpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKpPOTIpENiaparax)y.

Tema 14. I'eneTnKa YejoBeKa

KapuoTtun uenoeka. MexxayHapoaHasi mporpaMMa HCCIIeIOBaHUS TeHOMA deloBeKka. MeTo b
U3YYCHUS TEHETUKH YelOBeKa: TEHeaJOTMYeCKHil, OJM3HENOBbIH, IUTOTCHETHUYECKUH,
MOMYJISAIIMOHHO-CTATUCTUYECKUH, MOJIeKyIsipHO-TeHeTnYeckuii. COBpPEMEHHOE OmpeneeHne



TE€HOTHINA: TOJHOT€HOMHOE CEKBEHUPOBAHME, N€HOTUIUPOBAHHE, B TOM YHCIE C IOMOIIBIO
[Ml[Pananu3a. HacnenctBenHnble 3a0ojeBaHUS deIOBeKa. | €HHbIE W XPOMOCOMHBIE OOJE3HU
yesnoBeka. boje3HM ¢ HacneACTBEHHOM MPEeApaclOiOKEHHOCThIO. 3HAUYEHHE MEAMIIMHCKON
TeHETMKU B MPEAOTBPAICHUHM M JICYCHHM TEHETUYeCKUX 3a00JieBaHMN  YeNOBEKa.
MenukoreHeTH4ecKoe KOHCYJIbTHpoBaHue. CTBOJIOBbIE KJIETKU. [I0HATHE «T€HETHYECKOT O rPpy3ay.
DTHUYECKUE aCTIeKThl UCCIICOBAHNN B 00JIACTH PEIAKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (akToOpbl MOBBIIMIEHHON YyBCTBUTEIBHOCTH 4YeJIOBEKa K (PU3UYECKOMY H
XAMHYECKOMY 3arpsi3HEHUIO OKpYyXKarollen cpenpl. ['eHeTmueckas npeapacnoyioKEHHOCTh
YEJIOBEKa K MMaTOJIOTUSM.

Hemoncmpavyuu:

Tabnuyer u cxemor: «Kapuotun uenoBeka», «MeToabl HM3y4eHHUS TEHETHUKU UYEJIOBEKa»,
«['eHeTrueckue 3a00JICBaHUS YEITOBEKAY.

[TpakTrueckas pabota «CocTaBieHHE U aHAINU3 POJIOCIOBHOM.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus u cesnekius. 3apoxkIeHue celleKIMu U qoMectukanuu. Yuenue H.M. Basunosa
o LlenTpax mporCcXoXKAEHUS 1 MHOT00Opa3us KyIbTYPHBIX pacTeHui. Posb cenexkuuu B co3aHuu
COpPTOB PacTeHHUI U MOpoj KUBOTHBIX. COPT, MOpoJa, MITaMM. 3aKOH FOMOJIOTMYECKUX PSAJOB B
HacneacTBeHHOM u3MeHunBoctd H.M. BaBuioBa, ero 3HaueHue Al CENEKIUMOHHOW PabOTHI
[Tpodeccus cenexkuuonep.

Mertonbl cenekuMOHHON paboThl. McKyccTBEHHBIH OTOOP: MAacCOBBIM M MHIUBUAYAJIbHBIN.
Otanbl KOMOMHAIMOHHOW cenekuuu. McmbiTanue npousBoauTesneit mo nmoroMctBy. OtOop 1o
TEHOTHITY C IIOMOIIbIO OLIEHKH (peHOTHIIA IOTOMCTBA U OTOOP MO FEHOTHUITY C IIOMOLIbIO aHAIN3a
JIHK.

HckyccTBEeHHBIN MyTareHes Kak MeTo CeJIEKLIMOHHOM paboThl. PasnaiioHHbIN 1 XUMUYECKUI
MyTareHe3 Kak HICTOYHHK MyTaluil y KyJbTypHBIX ()OpM OpraHnnu3MoB. Mcronbp30BaHue TEeHOMHOTO
pelakTUpOoBaHUs U MeToA0B pekoMOuHaHTHEIX JIHK 11 mosnyuenust ucxonHoro marepuania ais
CEJIEKIIUH.

[Tonydenne  momuruionnoB.  BHyrpuBupoBas — rubpuamsanus.  biauskopojacTBeHHOE
CKpellrBaHue, Wi THOpuAUHT. HepoacTBeHHOE CKpelBaHue, Wik ayTOpuuHr. ['eTepo3uc u ero
npuunHbl. Mcnons3oBaHue rereposuca B cenekiuu. OtaanénHas rudpuauzanus. [Ipeogonenue
Oecrutoiusi MEXBUIOBBIX THOPUAOB. JIOCTHXKEHUS CENEKIIUM PACTCHHUH U KUBOTHBIX. «3e1éHas
pesonroyusy.

CoxpaHeHue U U3y4eHue TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX TUKUX pOIUYEH
JUIS CO3JIaHUsl HOBBIX COPTOB W THUOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. HM3yuenue,
coxpamenue u ynpaeieHue 2eHemu4yecKUMu pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbBICIO6bIX
HCUBOMHBIX 8 YeNAX YIVUUEHUsS. CYUeCmBYIoOuUX U CO30aHUs HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEHUEM COBPEMEHHbIX MEemMO008 HAYUHbIX UCCIE008aAHUl, Nepedosblx Uoel U
NepCneKmueHbIX MexXHOI02UIL.

Hemoncmpayuu:

Ilopmpemur: H.W. Basunos, 11.B. Muuypus, I'./[. Kapneuenko, [1.I1. JIykpsnenko, b.JI.

Acraypos, H. bopnoyr, /I.K. benses.

Tabnuysr u cxemvi: «LIeHTpBl MPOUCXOXKIACHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHHID»,
«3aKOH TOMOJIOTUYECKUX pPSAIOB B HACIEACTBEHHON HM3MEHUYMBOCTH», «METONbl CENeKLUun»,
«Otnanéunas rubpuauzanus», «Myrtareses».

JlaGopatopnast pabora «M3ydeHne COpPTOB KYJIbTYPHBIX PACTEHUHW U TOPOJ JTOMAITHUX
KUBOTHBIX).

JlaGopaTtopHas pabota «/3y4deHue METOI0B CEJIEKIINH PACTEHU.

[Tpaktuyeckas pabdora «IIpuBuBKa pacTeHUiI».

Okckypeusi «OCHOBHBIE METOJIBI W JIOCTHIKEHHS CEJNEKIMH pPAcTeHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO0 (epMy, COPTOUCHBITATENbHBIA YYacTOK, B TEIUIMYHOE
X035ICTBO, B J1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».



Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi 0Mo10rusl

OOBeKThl, HCHOJb3yeMble B OWOTEXHOJIOTUH, — KIETOYHBIE U TKaHEBBbIE KYIbTYpBI,
MUKpPOOPTaHU3MBI, HX XapaKTEePUCTUKA. TpagullMOHHAas OMOTEXHOJOTHUS: XJIeOOIeUCHHE,
MOJIy4YeHUE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOJENNE. Mukpobuonoruueckuii cuure3. OObeKThbl
MUKpPOOHOJIOTHYECKUX TexHoorui. [Ipon3BoacTBo OenKka, aMUHOKHUCIIOT U BUTAMHHOB.

Co3nanue TEXHOJIOTMH U HHCTPYMEHTOB LIEJICHAPABICHHOIO U3MEHEHHSI 1 KOHCTPYUPOBAHMS
T€HOMOB C LEJIbIO MMOJYYEHUSI OPraHU3MOB M UX KOMIIOHEHTOB, COJIEPKAIUX HE BCTPEUAIOIINECS
B IIPUPOJIe OMOCUHTETHUECKUE TYTH.

Kierounas wnHkeHepus. Meronsl KyJIbTypbl KIETOK M TKAHEM DPAacTEHUH U JKMBOTHBIX.
Kpuobanku. Comaruyeckas rulOpuauszanus M coMaTH4eckuilt sMOpuoreHe3. lcmonb3oBaHue
TaliOUI0B B CEJIEKUUU pacTeHul. [lonyuenue MOHOKIOHANbHbIX anmumen. Mlcnonvzoeanue
MOHOKJIOHANbHBIX U NOTUKTIOHATbHBIX aumumel 8 MeouyuHre. VICKyCCTBEHHOE OIIOIOTBOPEHUE.

PexoHCTpyKIIMS SIMUEKIETOK U KIOHMPOBAHHUE JXKUBOTHBIX. METON TpaHCIUIAHTALMK sAlep
KIETOK. TexHonocuu 0300posieHuUs, KYIbMUBUPOSAHUS U MUKPOKIOHAILHO20 DA3MHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpoMOCOMHasi U TeHHas MHXeHepusl. VICKycCTBEHHBIM CHHTE3 IéHa M KOHCTPYMPOBAHHE
pexomOuHantHeiX JHK. Coszoanue mpanceennvix opeanuzmos. JIoCTUXKEHUS U NEPCHEKTUBBI
XPOMOCOMHOM M TEHHOW WHXEHEpUU. OKOJIOTMUECKHEe W OTHYECKHE MpoOJIeMbl TE€HHOMN
VHKCHEPHH.

Menunuackue OuorexHosorun. I[loctreHomHas mudpoBas meauiuHa. I1L[P-muarnocTuka.
MeTaboI0MHBIN aHAN3, TCHOLEHTPHYSCKUAN aHAIN3 MTPOTEOMA YeJIOBEKA JIJISl OIICHKH COCTOS HUS
ero 3/10poBbs. Vcronb30BaHne CTBOJIOBBIX KIIeTOK. TapretHas tepanus paka. 3D-0uouHxeHepus
IUTSE pa3paboTKu (yHIaMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3aHHUS KOMITICKCHBIX
TKaHEW COYETaHHEM TEXHOJIOTHH TPEXMEPHOro OMONMpPUHTUHTA U ckadOoIIuHTa I pelIeHUs
3a71a4 NEPCOHATM3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BakIMH C LENbl0 OOecredeHus: KOMOMHHPOBAHHOW 3alllUThI OT
Bo30ymuteneii OPBU, ycraHoBieHHE MOJEKYISIPHBIX MEXaHU3MOB (YHKIMOHHPOBAHUS
PHKcozaepxamux BUpYCOB, BRI3BIBAIOIINX 0CO00 OMAacHbIE 3a00I€BaHMsI YEIOBEKA U KUBOTHBIX.

Hemoncmpayuu:

Tabauysr u cxemol: «VIcnoab30BaHUE MUKPOOPTaHU3MOB B MPOMBIIUIEHHOM MPOU3BOJICTBE,
«Kierounasa uHxenepus», «I eHHast UHKEHEPUS».

JlaboparopHas paboTa «3ydyeHne 00bEeKTOB OMOTEXHOIOTUNY.

11 knace

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIMOHHBIX MPeACTABIEHUA B OMOJIOTHHI

OpomononHas teopust Y. Jlapuna. Ilpennoceiku BO3HUKHOBEHMS JapBUHU3Ma. JKU3Hb U
Hay4Has JfearenbHocTs Y. JlapBuHa.

JBukyrue cuibl sBoonuH BUI0B 1o Y. JlapBuHY (BBICOKas HHTEHCUBHOCTh Pa3MHOXKEHUS
OpraHM3MOB, HAclE€ACTBEHHas HM3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cuntetnueckoil teopun spomonuu (CTI). HelitpanpHas Teopus 3BOIIOLUU.
CoBpeMeHHas IBOJIIOLMOHHAS OHMOJIOTHS. 3HAUEHHE SBOJIIOLIMOHHOW TEOpUH B (POPMHPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

Hemoncmpayuu:

Ilopmpemsr: Apuctorens, K. JIunneit, XK.b. Jlamapk, 23.2K. Cent-Unep, XK. Krosbe, Y. /lapeuH,
C.C. Yersepukos, .. [lImansraysen, . Xonaeiin, /[.K. benses.

Tabauywl u cxemor: «Cuctema xuBoi ipupos (o K. JInauero)y, «JIecTHHIIA )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHusm (HOpMUPOBAHHS TPUCIIOCOOJIICHUN Yy PACTeHUN M >KUBOTHBIX (TIO
Jlamapky)», «Kapra-cxema mapmpyrta myremiectBus Y. Jlapunay, «Haxomku Y. JlapBunHay,
«Dopmbl 60pKOBI 3a cymiecTBOBaHUe», «[lopoasl Tonyodeity, «MHOroobpasue KylbTypHbBIX GhopM
KarnycTb», «lloponbl noMamHUX >KUBOTHBIX», «Cxema o0pa3oBaHHs HOBBIX BuIoB (mo Y.



HapBuny)», «Cxema COOTHOIIEHMSI JABIKYIIUX CHJI SBOMIONUN», «OCHOBHBIE TOJOXKEHHS
CUHTETUYECKON TEOPUU FBOTIOLIUN.

Tema 2. MukposBosonus 4 eé pe3yabTaThl

[lonynauuss Kak »dieMeHTapHass eauMHULa HBomouud. COBpPEMEHHBIE METObl OLEHKU
TeHETHYECKOT0 pa3HOo00pa3us U CTPYKTYpPbI Nonmyssauid. Vi3aMeHeHne reHo(oH1a TOMYJISIIHNA KaKk
3JIEMEHTAapHOE HBOJIIOIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro pasHoBecus Jx. Xapnau, B.
Baitn6epra.

OnemMeHTapHble  (PaKTOpPhl  (IBIXKYLIUME CHJIBI) JBOJIOUMH. MyTallMOHHBIA  IpoLEecC.
KomOunaTtuBHas ©13MEHYMBOCTB. Jlpeiid reHoB — ciaydaliHble HeHANPaBJICHHbIE U3MEHEHUS YaCTOT
ajtenied B monymsanusax. DPdekT ocHoBarens. Ipgexm Oymoiiounoco copaviuka. CHudiceHue
2eHemu4ecKoe0 pasHooobpasus: npuyunsl u creocmeus. Ilposaenenue sghgpexma Opetigha 2ernoe 6
bonvuwux u manvix nonyaayusax. Murpanuu. M3omsuus nomynaunuii: - reorpaduyeckas
(mpocTpaHCTBeHHAsI), OMOIOTHYecKast (PEPOTYKTUBHAS).

EctectBenHbIil 0TOOp — HampaBisomui (hakTop 3Bomonuu. PopMbl €CTECTBEHHOTO 0TOOpA:
JOBWDKYIIUH,  CTaOWIM3HPYIOWMH,  paspeiBaomuil  (mu3pyntuBHBIA).  [lomoBoit  oTOOD.
BoO3HUKHOBEHME U 3BOJIOLHUS COLMATIBHOTO OBEACHUS KUBOTHBIX.

[TprcnocoONEHHOCT, OpPraHW3MOB KaK pe3yibTaT MHUKPO3BOJIIOLUMH. Bo3HUKHOBEHUE
MPUCTIOCOOJICHUH Y Opranu3mMoB. ApoMopdo3bl U uanoaaantanuu. [Ilpumeps! npucnocobaeHuit y
OpraHu3MoB:  Mopdojoruyeckue, (usnonornyeckne, OMOXUMHUYECKUE, TIOBEACHYECCKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurepuu u cTpyKTypa. BumooOpa3zoBanue Kak pe3yiabTaT MHUKPO3BOJIOLUU.
Wzomsimust — xomroyeBod  pakTop BuAooOpazoBaHusa. I[lyTm u cmocoObl BHI00Opa30BaHMS:
ajyionaTpuieckoe  (reorpauueckoe), CHMIIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanusmbl hopMHUpoBaHHs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BomoumoHHOW Ouonornu B pa3paboTKe HAYYHBIX METOJOB  COXPaHECHHs
O6nopazHooOpaszus. MHKpPOIBOIIONKS W KOIBOJIOLHUS TApa3uTOB M HMX XO0351€B. MeEXaHH3MBI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

Hemoncmpayuu:

Ilopmpemuwr: C.C. YerBepukos, 3. Maiip.

Tabauybr u cxemvi: «MyTallmOHHasT U3MEHUYMBOCTHY», «llomynsnnoHHas CTpyKTypa BHIa»,
«Cxema mposiBeHMs 3akoHa Xapau—BaitnOepra», «JIBwxKyiiue CHJIBI  3BOJIIOLUNY,
«OQKosoruyeckas H30JSLUs MOMYISIMM ceBaHCKoW Qopenn», «['eorpaduueckas H30IALUSL
JMCTBEHHUIIBI CUOMPCKON M JIMCTBEHHMIIBI AaypcKoil», «[lomynsaunoHHbIe BOJIHBI YHCIEHHOCTH
XUIIHUKOB M XKepTB», «(Cxema [eHCTBUS €CTeCTBEHHOro otOopa», «®PopMbl OOpHOBI 3a
CYILIIECTBOBAHHEY, «MHnycTpuanbHbIin MEJIAHU3MY, «Kusble HCKOIIAEMBIE»,
«ITokpoBUTENBCTBEHHAs! OKpacka KHUBOTHBIX», «lIpenynpexnaromas okpacka KUBOTHBIXY,
«Puznonoruueckue anantanuny, «IIprucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurepun Buma», «BuneinBoitnukn», «CTpykTypa Buaa B mnpupoge», «CrnocoObl
BupooOpa3oBaHusi», «l'eorpapuueckoe  BUA0OOpazoBaHMEe TPEX  BUIOB  JIAHJBILICHY,
«JKosornyeckoe  BuAOOOpazoBaHME  BUJAOB  cuHMLY,  «[lonumimounasl  pacTeHHi»,
«KamyctHopeneuHslit ruOpumL».

Obopyoosanue: TepOapun pacTEeHUM, KOJUICKIIMM HACEKOMBIX, dYydesia MTHUIl W 3BEeper ¢
OpUMEpaMu pa3IMYHBIX MPUCIIOCOOICHUH, uydena NTUI[ U 3Bepe pa3HbIX BUAOB, repOdapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BaBIINXCS PA3TUIHBIMH CIIOCOOAMHU.

JlaGopatopHas paboTa «BpIsgBIEeHIE N3MEHYUBOCTH y 0COOEH OJJTHOTO BHIA».

JlaGopatopnass  pabora  «lIpucmocoOneHuss  OpraHM3MOB W WX  OTHOCHTEJIbHAs
nenecooOpasHocThy.  JlaGopatopHas pabGora «CpaBHeHHE BHUAOB IO MOPQOIOTHIECKOMY
KPUTEPHUION.

Tema 3. MakpodBo1onus 1 eé pe3yJibTaThl



Metoapl n3ydeHuss MakposBoJouuu. IlameoHTonornueckue MeTObl W3YYEHHsS SBOJIOIUH.
[Tepexonnbie hopMbl U PuIIOreHeTHYeCKHe psiibl oprann3MoB. [Ipodeccust naneoHToNOr.

buoreorpaduyeckue MeToasl n3ydeHus 3Boironuu. CpaBHenue Gpraopsl v GpayHbl MATEPUKOB U
ocTpoBOB. bruoreorpaduyeckue oomactu 3eMiau. BUabI-DHIEMUKH U PETTUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METOAbl H3YYCHHsSI SBOJIIOLUU.
['eHeTHUECKHE MEXaHH3MBI HBOJIOIUHM OHTOI'€HE3a M TOSBICHHUS HBOJIOIHOHHBIX HOBIIECTB.
['omonornyHble Y  aHaJOTHMYHbIE OpraHbl. PynuMeHTapHble OpraHbl W aTaBU3MBI.
MonekynsipHOreHeTUYeCKre, OMOXUMHUECKNE U MATEMAaTHUECKUE METO bl N3YUEHHS SBOJIIOLINH.

['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOT€HETHUYECKHX JIEPEBHEB.

XpPOMOCOMHBIE MYTallUU U YBOJIOIUS TEHOMOB.

OO0mme 3akOHOMEpHOCTH  (TpaBWja) HJBOMIOIUHU. [IpuHIMIT  cMEHBI  (DYHKIIHA.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUY.
Hemoncmpayuu:

Topmpemuor: K.M. bap, A.O. Kosanesckuii, . Mrosiep, O. ['ekkenb.

Tabauyvr u cxemvl: «DOUIOTEHETHYCCKUN P JIOMIAIN», «APXEONTEPUKC», «3BEpo3yObIe
smepb», «Creromedansy, «Puanoduter», «CeMEHHBIE MANOPOTHUKWY, «buoreorpaduyeckue
30HBI 3emuny», «Jlpeiid KOHTHHEHTOB», «PenukTol», «HauanbHble CTaaud SMOPUOHAIBLHOTO
Pa3BUTHS TIO3BOHOYHBIX JKUBOTHBIX», «] OMOJIOTHYHBIE U aHAJIOTHYHBIC OPraHbDy, «PyIuMEHTBY,
«ATaBHU3MBI», «XPOMOCOMHbIE HAOOpHI 4YeNOBeKa W IIMMIaH3e», «[J1aBHbIE HampaBlIeHUS
ABOJIIOLIUNY, «O0I1IMe 3aKOHOMEPHOCTH IBOJIIOLIUN.

Obopyodosanue: KOMIEKINH, TepOapuu, MyJISHKH UCKOTIAEMbIX OCTaTKOB OPTaHU3MOB, MYJISKH
TOMOJIOTHYHBIX, aHAJIOTUIHBIX, PYJUMEHTAPHBIX OPTAHOB U aTABU3MOB, KOJUICKIIMH HACEKOMBIX.

Tema 4. IIpoucxosxnaeHue u pa3BuTHe )KU3HU HA 3emJie

Hay4nble runote3sl IpOMCX0XKICHUS )KU3HU Ha 3emiie. AGrorenes u naHcrnepmus. Jlonaydnbie
IIPEJICTaBICHUSI O 3apOKJICHUU KHU3HU (KpeallMoHu3M). [ u1moTe3a mocTosHHOro caMo3apoKACHUS
KU3HU U e€ onpoBepxkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. [lacrepa. [Ipoucxoxaenue
YKU3HU U acTpOoOHOJIOTHS.

OcHOBHBIE 3Tallbl HEOpraHumdeckoil spomonuu. [lnaHerapHas (reojorMYecKasi) SBOJIIOLHS.
XuMuyeckas 3BONIONHSA. AOGMOTreHHBI CUHTE3 OPTraHUYECKUX BELIECTB U3 HeOpraHndeckux. OmnbIT
C. Munnepa u I'. FOpu. O6pazoBanue nonumepos u3 MoHomepoB. KoanepsarHas runoresa A.1.
OmnapuHa, runote3a nepsuyHoro OynboHa JIx. XonaeitHa, renernueckas runotesa I'. Mémnepa.
Pu6osumer (T. Yek) m rumnoreza «mupa PHK» V. I'mnbepra. dopmupoBanue memOpaH u
BO3HUKHOBEHHUE MPOTOKJIETKH.

HcTopus 3emnn u MeToibl €€ n3ydeHus. Mickonaemple opraHn4eckre ocTaTku. I'eoXxpoHonorus
u e€ Metonbl. OTHOCUTENbHAS U a0COJIFOTHAS F€OXPOHOJIOTHSI.

['eoxpoHOIOrMUecKas Kaja: 30Hbl, Ipbl, IEPUOBI, JTOXH.

HavanbHbple sTanbel opraHudeckoi sBositouuu. llosiBieHne W 3BOJIOLUS HEPBBIX KIETOK.
Opomonus  Metabonu3ma. Bo3HuMKHOBeHHE nepBbIX 3KocucTeM. COBpeMEHHbIE MHUKpPOOHBIE
OMOIIEHKHU KaK aHAJIOT MepBhIX Ha 3emiie coobmiecTB. CTpomMaToauTsl. [IpokapruoTsl U 3yKapuOTHI.

[TpoucxoxaeHne »5ykapuoT (cUMOHMOreHe3). OBOJIIOLMOHHOE MPOUCXOXKJEHHE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHUKHOBEHHME  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE ATalbl IBOJIOLNU BBICHIUX pacTeHuH. OCHOBHBIE apoMOp(o3bl pacTeHHil. Brixon
pacteHnii Ha cymy. llosiBlIeHne cnopoBBIX pacTeHHMH M 3aBOE€BaHME MMU cylld. CeMeHHbIE
pactenus. [IponcxoxieHne IBETKOBBIX PACTEHUN.

OCHOBHBIE 3TaIbl 3BOJIIOLNY KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(03bI )KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — MOSIBIIGHUE COBPEMEHHBIX THTOB. [IepBhie XOpA0BHIE )KHBOTHBIEC.
XKuznp B Boje. DBOMIONMS MMO3BOHOYHBIX. [IpoucxoxaeHne ampuOUd UM PENTUIIHA.
[IponcxoxaeHne MIEKONMUTAMMX W TTUI. [lpuHimmn kmodeBoro apomopdosza. OcBoeHuHe
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.



PazButue xu3Hu Ha 3emiie MO 3paM U MEpUOJaM: apXeu, MpOoTEepO30M, Majaeo30M, Me3030H,
KaifHo30H. O0I1as XapakTeprcTUKa KIIMMaTa U Te0JIOTHYEeCKUX rporieccoB. [losiBienue u pacuseT
XapaKTepHBIX OpPraHU3MOB. YTJeoOpa3oBaHME: €ro YCIOBHS W BIUSHUE Ha Ta30BBbIA COCTaB
aTMochepsl.

MaccoBble BBIMUpPAaHHUS — 3KOJIOIMYECKHME KpU3HMChl mpouuioro. IlpuumHbl M ciencTBus
MacCOBBIX BbIMHUpaHUN. COBpPEMEHHBIN IKOJOTHUECKUI KpHU3HUC, ero ocobeHHocTu. [Ipobiema
coxpaHeHHs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHass cucTeMa OpraHuyeckoro mwupa. [lpuHIUMNBI KiaccuuKanuu OpraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPIraHU3MOB.

Hemoncmpavyuu:

Tlopmpemor: ®@. Pequ, JI. Cnamnanuanu, JI. Ilactep, .M. MeunukoB, A.M. Onapun, JIx.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabauyvr u cxemovr: «Cxema ombita ®@. Penn», «Cxema ompbita JI. IlacTepa mo u3ydeHuro
camo3apoxkJieHus: ku3Hu», «Cxema onbita C. Mumepa, I'. FOpu», «Otanbl HeopraHuueckoi
3BOIIOLMNY, «['eoxpoHonormyeckas mkana», «HadaipHble 3Tanmbl OPraHUYECKON 3BOJIIOLIUNY,
«Cxema 00pa3oBaHUS 3YKapHOT MyTEM cuMOnOTeHe3a», «Crucrema KUBo# nmpupoasn», «CTpoeHue
BUpyca», «Apomopdo3bl pacTeHuil», «PuHnoduth», «OIHOKIETOYHBIE BOAOPOCIHY,
«MHoroknerounsle  Boaopocan», «Mxu», «llanmopotHukm», «l'0l0CEMEHHBIE paCcTEHUSY,
«Opranbl [BETKOBBIX pacTeHui», «Cxema pa3BUTUS IKUBOTHOTO MHUPA», «ApoMopdo3bl
JKUBOTHBIX», «lIpocrermmey, «Kumeunononoctasiey, «llinockue udepBu», «UneHUCTOHOTHEY,
«Pv10BIY, «3emHOBOAHBIEY, «[Ipecmbikarommecs», «lItumpny, «Miekonuratommey, «Pa3Butue
JKU3HU B apXEHCKOW spey, «Pa3BUTHE KU3HM B IIPOTEPO30MCKOM 3pe», «Pa3BuTHE XU3HU B
Najaeo30McKoi 3pey, «Pa3BuTue )XU3HU B ME3030MCKOI 3pen, «Pa3BuTHE )KU3HHU B KaHHO30MCKOM
ape», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO MUPay.

Obopyoosanue: Tepbapun pacTeHUN Pa3IMUHBIX OTAEIOB, KOJUICKIIMHM HACEKOMBIX, BIIa)KHBIC
npenaparbl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUICKIIUH UTJIOKOXKHUX, CKEJIETH TO3BOHOYHBIX
JKUBOTHBIX, YyUeJia IITUL] U 3BE€PEl, KOJUIEKLIUA OKaMEHEIIOCTEH, MOJIE3HbIX UCKOMAEMbIX, MYJISKU
OpraHMYECKUX OCTATKOB OPI'aHHU3MOB.

BuptyansHas nabopatopHast pabota «MoenupoBanue onbiToB Musiepa—tOpu 1o u3ydeHuro
a0MOTEeHHOT'0 CHHTE3a OPTAaHNYECKUX COSUHEHUH B IEPBUYHON aTMochepe».

JlaboparopHas paboTa «/3ydyeHne u ONrMcaHue UCKOMAaeMbIX OCTaTKOB JPEBHUX OPTaHU3MOB).

[TpakTueckass pabora «M3yueHne OCOOEHHOCTEH CTpOEHHS PACTEHUN Ppa3HBIX OTIEIIOBY.
[TpakTrueckas pabota «M3ydeHne ocoOEHHOCTEH CTPOSHHSI TO3BOHOUHBIX YKMBOTHBIX ).

Tema 5. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Paznensl u 3a1aun aHTPONOJIOrMU. METO1bI AaHTPOIIOJIOTHH.

CraHOBJIEHME TIPEACTABICHUI O MPOUCXOXKIACHUM 4YEJIOBEKa. PenuruosHele BO33pEHUS.
CoBpemennble HayuHble TeopuH. [Ipodeccus anTpomnoor.

CxoncTBO yennoBeka ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE YelloBeka. CBUIETENBCTBA
CXOJICTBA 4YeJIOBEKAa C JKUBOTHBIMHU: CpPABHUTEIBHO-MOP(OJIIOTHYECKUE, 3MOPHOIIOTHYECKUE,
¢usnonoro-onoxumMuueckue,  mopeAeHyeckue.  OTIMUUs  YeloBeKa  OT  JKUBOTHBIX.
[TpsiMox0’KeHE U KOMITJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHe roJOBHOIO MO3ra M BTOPOM
CUTHAJIbHOW CHUCTEMBI.

JBuxyme cunbl (pakTopsl) aHTpomoreHesa: Ouojornyeckue, conuanbHble. COOTHOIIEHUE
OMOJIOTYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTeHE3E.

OcHoBHbBIE cTaJAuM aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bAHBI (MPOKOHCYIIBI) U
paHHUE TOHTUBI — OOIIKE MPEeIKU YETOBEKOOOPA3HBIX 00€3bsiH M JI0/eil. ABCTPAIONUTEKN —
JIBYHOTHE TIpeAKH rojei. YeloBek ymelnblid, epBble U3TOTOBICHUS Opyauil Tpyna. YemoBek
NPSIMOXOJISAIINI M TEPBBI BBIXOJ Jtojel 3a mpenensl Adpuku. UenoBek reidaenbOeprckuii —
00IIMii MpeIOK HEAaHIePTATBCKOTO YeJIOBEKa M YeJIOBEKa pa3yMHOTO. YenoBek HeaHIepTaIbCKUi
KaK BUJ JIIOJIEH XOJOJHOro Kiaumara. YenoBeK pa3yMHBI COBPEMEHHOIO THIA, JEHUCOBCKUI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u nmaaeoreHoMuKa.



DBOJIIONHUST COBPEMEHHOTO 4YeJIOBeKa. ECTECTBEHHBIH OTOOp B TOMYJSIUSAX YeJIOBEKa.
MyTtanoHHbIi nponecc ¥ nmonuMopusM. TlonynsaiuoHHbe BOJIHBI, peiid reHoB, MUrpanus 1
«a(dexT ocHoBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

UYenoseueckue pacel. llonstue o pace. bonbime pacel: eBporeoujiHas (eBpasuiickas),
aBCTpaJio-HErpouaHas (PKBaTOpUAlbHAs), MOHIOJOUIHAS (a3uaTcKkoaMepukaHckas). Bpems u
IyTH pacceleHus 4YejaoBeka Mo IuiaHere. EnuHcTBO uenoBedweckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3ma. [IpucrnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKpY>Karolei
cpensl. BrnusHue reorpaduueckoid cpeabl u apeiida reHoB Ha MOphoNOTHI0 M (PUZNOIOTHIO
YeJ0BeKa.

MexIUCUUIIMHAPHBIE ~ METOABl B (U3WYEeCKOoW  (OMOJIOTMYECKOW)  aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAST ~ QHTPOIIOJIOTHS W NAJCOAHTPOMOJIOTHUS.  YEJOBEYECKUX  MOILYJISUM.
buocounaneHple  McciaenoBaHus — NpUpOAbl  denoBeka.  MccienoBaHME — KOABOJIOLUU
OHMOJOTUYECKOIr0 U COLUAIBHOTO B YETIOBEKE.

Hemoncmpayuu:

Tlopmpemeor: Y. Japsun, JI. Jluku, 5.5, Porunckuii, M.M. ['epacumos.

Tabauyer u  cxemwi: «Metoapl — aHTponojiorun», «['0JOBHOH  MO3r  4YEJIOBEKa»,
«YenoBexkooOpa3Hbie 00e3bsHb», «CKeleT 4enoBeKa W CKeleT MuMMaH3e», «PyauMeHThl u
aTaBU3Mbl», «/IBMXKylue CHUJIBI aHTPOIIOTreHEe3a», «OBOJIOLUOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpasionurek», «HemoBek ymensiin», «HenoBek mpsaMOXOIAUINil», «/IeHUCOBCKUI YEI0BEK»
«Heanpepranbipl», «KpomanboHub», «lIpenku uenoBeka», «ITambl 3BOJIOLUHM YEJIOBEKaY,
«Pacspl uenoBekay.

Obopydosanue: MyIsKU OKaMEHEJIOCTEH, NpPEeAMETOB MaTepUAIbHOM KYyJIbTYphl MPEIKOB
4enoBeKa, pernpoaykiuu (hotorpadun) kKapTUH ¢ MUGDOIOTUYECKUMU U OUOIEHCKUMHU CIOKETaMU
IIPOMCXOXK/ICHUS 4YeJIOBeKa, (Qororpapuu HaxOJOK HMCKONAEMbIX OCTAaTKOB YEJIOBEKAa, CKEJIET
YeJI0BEeKa, MOJENIb Yepena 4elloBeKa M 4Yeperna IIMMIIAaH3€, MOJEIb KUCTH YeJOBEKa M KUCTH
HIMMIIaH3€, MOJIEIIU TOPCa MIPEIKOB YEJIOBEKA.

JlaboparopHas pabota «M3ydeHre ocoOEHHOCTEH CTPOEHUsI CKeNleTa YeloBeKa, CBSI3aHHBIX C
HPSIMOXOKICHUEM).

[TpakTiueckast pabota «M3ydeHne SKOIOTHUeCKHUX aanTallui 4eJIOBeKay.

Tema 6. Ixo0/10rus1 — HAYKa 0 B3aUMOOTHOIIEHUAX OPraHN3MOB U HAJOPTaHU3MEHHbIX
CHCTEM C OKpY Kawouei cpenoit

3apox/ieHue 1 pa3BUTHE SKoJIOTuH B Tpynax A. ['ym6onbara, K.®@. Pynse, H.A. Cesepriona, 3.
I'exkens, A. Tencnu, B.H. CykauéBa. Paznenst u 3agaun sxoioruu. CBsi3b IKOJIOTHH C APYTHMHU
Haykamu. [Ipodeccust skosor.

Mertonpl 3xonoruu. IloneBbie HaOMOIEHUSA. DKCIEPUMEHTHl B SKOJOTMM: TNPUPOAHBIE U
naboparopHbie. MoJienupoBaHie B KOJIOTUA. MOHUTOPUHT OKpYKalOLIEH Cpebl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIH.

3HauEHUE IKOJIOTUUECKUX 3HAHUH JJIS YEJIOBEKA. DKOJOTHYECKOE MUPOBO33PEHHUE KaK OCHOBA
CBSI3€M YenoBeUeCTBa C MPUPOI0H. POPMUPOBAHUE IKOJOTHUECKON KYJIbTYPhI U SKOJIOTMYECKOU
TPAaMOTHOCTHU HACEJIEHUSI.

Hemoncmpayuu:

Ilopmpemuwr: A. T'ymbonsar, K.®. Pynse, H.A. Cesepuos, 3. I'ekkens, A. Tencnu, B.H.
Cykaués.

Tabnuyvr u cxemswi: «Pazpensl skojorum», «Metoasl 3Kojorum», «CxemMa MOHUTOPHUHIA
OKpYKaIOIIEeH Cpeb».

JlaGopatopHas pabota «/3yueHne METOI0B SKOJOTHUECKUX UCCIETOBAHUI.

Tema 7. OpranusmMsl u cpea 0OMTAHUA
Dxosorndeckue (HakTophl U 3aKOHOMEPHOCTH UX AeicTBUA. Kimaccudukamus 3K0I0TrHIecKuX
(dakTopoB: abMoTHYeCKUe, OuoTHyeckue, aHTpornoreHHsie. OOIMe 3aKOHOMEPHOCTH JIEHCTBHS



skojsornueckux ¢akropos. [Ipasuno muaumyma (K. npenrens, FO. JIn6ux). TonepaHTHOCTD.
OBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotndeckue (aktopbl. CBeT Kak SKojJoruyeckuii Qakrop. [lelicTBHE pasHBIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHU3Mbl. ODKOJIOTMYECKUE TIpPYIIbl PACTEHUM M >KMBOTHBIX IIO
OTHOLICHUIO K cBeTy. CurnanpHas posib cBera. doTtonepuoausm.

Temmeparypa kak dKonorudeckwii ¢akrop. JlelicTBHE Temmeparypbl Ha OpraHU3MBI.
[ToikunoTepMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojorumdeckwii (aktop. I[lpucmocobneHuss pacTeHU K TMOIACPKAHHUIO
BojHOro Oamanca. Krnaccudukanus pacteHuid mo oTHOIIeHHIO K Boje. [IpucmocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl o0OWTaHMsSI OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAsS, IIOYBEHHAs, TIIYOHMHHAs
NOJNOYBCHHAsI, BHYTpHOpPraHu3MeHHas. DPHU3HKO-XMMHUYECKHEe OCOOEHHOCTH Cpel OOHMTaHUs
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonorunueckue putmbl. BHemHne u BHyTpeHHHME pUTMBL. CyTOYHBIE U T'OJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie ¢dopmbl opranuzMoB. [loHsTne o >xu3HeHHOH (opme. JKusHeHHBIE (DOPMEI
pacTeHUii: JepeBbs, KYCTApHUKHU, KYCTAPHUUKH, MHOTOJIETHHUE TpPaBbl, OJHOJETHHE TPABHI.
Kuznennele (GOpMBI KHBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpoOMOHTHL. (OcoOeHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotndeckue hakTopsl. Buabl OMOTHYECKHX B3aWMOJCHCTBHM: KOHKYPCHIIHSI, XHIIHAYCCTBO,
cumb6u03 u ero popmel. [Tapazutusm, Koomneparus, MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxJieOHI4UecTBO). Herpoduueckue B3aumopaeiicTBus (Tonmdeckue, hopudeckue, hadpuueckue).
3HaueHue OMOTUYECKUX B3aMMOJCUCTBUN NJISi CYIIECTBOBAHHS OPraHU3MOB B cpele OOUTaHUS.
[TpyHIMIT KOHKYPEHTHOTO UCKJIFOUEHUS.

Hemoncmpauuu:

Tabnuysr u cxemwvl: «IKomorudeckue ¢GaxTops», «CBETOBOH CHIEKTP», «IKOJIOTHYECKHE
TPYIIBI )KUBOTHBIX 1O OTHOILIEHUIO K CBETY», « [ eMI0KpOBHBIE KUBOTHBIE», «XO0JI0IHOKPOBHbBIE
KUBOTHBIE», «DHU3NOJOTHUECKUE aTalTalud >KUBOTHBIX», «Cpenbl OOWTaHHS OpPTaHU3MOBY,
«buonoruyeckue puTMbly, «Knu3HeHHbIe HOPMBI pacTeHHiD», «Ku3HEeHHBIE (POPMBI )KUBOTHBIX),
«2KocHucTeMa IMIMPOKOJIUCTBEHHOTO Jeca», «IDKOCUCTeMa XBOMHOro Jecay, «llemum nuranusy,
«XumHn4yectBoy, «Ilapazutuzm», «KonkypeHuus», «Cumomnosy, «KommeHcammuzm.

Obopyoosanue: repdapuu paCTeHUM U KUBOTHBIX, IPUCITOCOOJIEHHBIX K BIUSHHUIO PA3TMYHBIX
HKOJIOTHUECKUX (PAKTOpOB, repOapuH CBETOMIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIUBBIX
pacTeHuii, CBeTOII00MBbIE, TEHETIOOMBbIE U TEHEBBIHOCIMBbBIE KOMHATHBIE PACTEHUS, repOapuu U
KOJIJIEKIIMH TETUIOIIOOUBBIX, 3MMOCTONKHX, MOPO30YCTOMUNBBIX pacTEHU, yydesna NTHIL U 3Bepel,
repbapuy pacTeHUH, OTHOCSIIMXCS K TuUrpopuram, kcepopurtam, Me3opuraM, KOMHATHbBIE
pacTeHusl TaHHBIX TPYII, KOJUIEKLUU >KUBOTHBIX, OOMTAIOUIMX B Pa3HBIX cpejiax, repoapuu u
KOJUIEKIIMM PACTeHMH M KMBOTHBIX, OOJIAJAIOLIMX YepTaMU NMPUCHIOCOOIEHHOCTU K CE30HHBIM
U3MEHEHUSM YCIIOBUM XH3HHM, TepOapuu M KOJUIEKIMHM PACTEeHUH M >KMBOTHBIX Pa3IUYHBIX
KU3HEHHBIX (OpPM, KOJUIEKIIMM >KMBOTHBIX, YYacTBYIOIIMX B Ppa3IUYHbIX OHOTHYECKUX
B3aMMOJECICTBUAX.

JlaGopaTtopHnast pabota «BpisiBeHne MpUCIOCOOIEHUN OPTaHU3MOB K BIUSHUIO CBETAY.

JlaGopatopHas paboTta «BplsiBIIeHHE TPUCTIOCOOIEHUH OPraHU3MOB K BIMSHUIO TEMIIEPATYPhI».

JlaGopaTopHast paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTCHHM U3 Pa3HBIX MECT OOUTAHHS.

Tema 8. Jko0J10rus1 BUAOB U NOIMYJIS M

DKOJIOrHYecKre XapakTepucTHK nonyssiuuu. [lomymnsamus kak 6uonorndeckas cucrema. Poib
HEOJHOPOAHOCTH Cpefbl, (U3MuecKkux OapbepoB M OCOOCHHOCTEH OHOJIOTMM BHJOB B
(opMHPOBAHUU MTPOCTPAHCTBEHHOU CTPYKTYpHI Monynauuii. OCHOBHBIE MMOKA3aTeNH MOMYSLUN:
YHUCIIEHHOCTb, INIOTHOCTH, BO3pPAcTHAs U II0JIOBAs CTPYKTYpa, POKAAEMOCTh, TPUPOCT, TEMIT pOCTA,
CMEPTHOCTb, MUTPALIUSI.



OKojoruueckas CTpykTypa mnonyisiuud. OIeHKa YUCIEHHOCTH nonyJisiuu. J(uHamuka
MOMYJISIUUUA U €€ peryssiuus. buotnueckuii moTeHuran nomyiassuui. MoaenupoBaHue THHAMUKU
nonyysinuu. KpuBble pocTa 4YHCIAEHHOCTH Tnonyisinuud. KpuBble BbDKHMBaHUS. Perysus
YUCICHHOCTH TMOMYJISIHAA: poJib (PAaKTOPOB, 3aBUCAIIMX W HE 3aBHUCANIMX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTteruu BUnoB (r- u K-ctparerun).

[Tonstue 00 »SKojOrMuUecKol HHUIIE BHAA. MectooOuTanue. MHOroMepHass MOETb
skosiornyeckot HumuM JIx.M. Xarunncona. PazMmepsl skosnornyeckoil Huid. IToTeHunanbHas u
peann30BaHHAas HUILIU.

Bung kak cucrema mnonyisiuid. Apeandbl BUAOB. BHIBI M HMX KU3HEHHBIE CTpaTErvu.
DKOJIOTHYECKHE YKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U MUTPAMi KUBOTHBIX. BHoNOrnueckne MHBa3uu 4y>KepOTHbBIX
BHJIOB.

Hemoncmpayuu:

Topmpem: [Ixx.M1. XaT4nHCOH.

Tabauyvt u cxemvl. «IKOJOTHYECKUE XaPAKTEPUCTUKH monyisuun», «IIpocTpaHncTBeHHas
CTPYKTypa momyisiiun», «Bo3pacTHble mnupaMuiabl monyisiauny, «CKOpOCTh 3aceieHus
MOBEPXHOCTU 3e€MJIU PA3IMYHBIMU OpraHu3MaMmmu», «Mojeib skojiorudeckon Humm Jx. M.

XaTauHCOHAY.

Obopyoosanue: repObapuyl pacTCHHM, KOJUIEKIIUY KHUBOTHBIX.

JlabGopaTtopHas padota «I[IpucnocoGieHus: ceMsiH pacCTeHUIN K PACCEIICHUIO.

Tema 9. Jkos10rus coo01IeCTB. IKOJOTHYECKHE CHCTEMbI

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBa3M Mexay OpraHM3MaMu B
OuoLeHo3e.

Dxkocucrema Kak oTkpbiTas cucrema (A.J[x. Tencnun). @yHKIHOHATBHBIE OIOKH OPraHU3MOB B
IKOCUCTEME: TTPOAYIICHTHI, KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBHu. Tpoduueckue nemnu
u ceTH. AGuotuueckue 06110ku skocucteM. [1ouBbI U Wbl B 3KOcUcTeMax. KpyroBopoT BeuiecTs u
IIOTOK SHEPTUH B 3KOCUCTEME.

OcHOBHBIE TOKa3aTeNn 3KOCUCTeMBl. bruomacca u mponykuus. DKOJOTHUECKUE MUPAMUIbI
yucesl, OnomMacchl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. Daykmyayuu. HampaBrneHHBIS
3aKOHOMEpPHBIE CMEHBI COOOIIeCTB — CyKieccuu. [lepBUYHBIE W BTOPUYHBIC CYKIECCHU M HX
OPUYMHBL. AHTPONOI€HHBIE BO3JCHWCTBUS Ha cykueccuu. KimMakcHoe — co0OIIECTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[IpupoaHble SKOCUCTEMBL. JKocucmemvl 03€p U peK. IDKOCUcCmeMvl MOpel U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpONOreHHbIE  JKOCUCTEMBI.  Arposkocuctema.  ArpoueHo3. Pazmuums — mexnay
AQHTPOIIOTEHHBIMHU U MTPUPOIHBIMH SKOCHCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas ¢uopa u dayHa.
CunanTponuzauus ropoackoil ¢ayHbl. buonormueckoe U XO3SMCTBEHHOE 3HAYEHHUE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OPTaHM3MOB B DKOCHCTEMAaX.
Ponv xackaonozo sghghexma u 6u008-30ugpuxamopos (Knouedvix 6u008) 6 GYHKYUOHUPOSAHUU
akocucmem. IlepeHOC PHEPTUM M BEHIECTB MEXIY CMEXKHBIMU SKOCHUCTEMaMH. Y CTOHYMBOCTH
OpPTraHU3MOB, MOMYJISIUN U YKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U AaHTPOIIOT€HHBIX BO3/ICHCTBHA.

Mexanuzmvl  6o30eticmeusi  3a2pA3HEeHUll  PA3HBLIX — MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONVIAYUOHHOM U  IKOCUCEMHOM YPOBHAX, OCHO8bl 3IKONOSUHECKO20
HOPpMUPOBAHUS AHMPONO2EHH020 6030elicmaus. MeToloIoTusT MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

Hemoncmpayuu:

Ilopmpem: A.Jlx. Tencnu.

Tabauywl u cxemol: «CTpyKTypa OMOIIEHO32», « IKOCHCTEMA IIUPOKOJIMCTBEHHOTO JIECAY,



«DKOoCUCTEMa XBOWHOro Jieca», «DyHKUIMOHAJIbHBIE TPYIIBl OPraHU3MOB B HKOCHCTEME),
«KpyroBopor BemectB B 3KkocucreMe», «llemum mnwuTaHus (macTOMIIHAS, JETPUTHAs),
«DKoJIorruecKas mupamMmuia qucen», «Koloruyeckas nupammuaa ouomacceel», «IKoimoruyeckast
nupamuaa sHeprun», «O0pasoBanue 6osoray, «llepBuunas cykueccus», «BoccranoBnenue yeca
1ocJje noxxapa», « JkocucreMa o3epa», «ArpoueHos», «Kpyropopor BemecTB U HOTOK SHEPTUH B
arporieHose», «lIpumepsl ypboakocuctemy».

Obopyoosanue: repOdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydesia NTHIL U 3Bepeil, repbapuu
KYJIBTYPHBIX U JUKOPACTYLIUX PACTEHUH, aKBAPUYM KaK MOJEIb SKOCUCTEMBI.

[TpakTuyeckas pabora «V3yuenue u onucanue ypoo3KOCUCTEMBIY.

OKcKkypeus: «OKCKypcusi B THIHWYHBINA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJOJbHBIN WM MOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

Tema 10. buocdepa — riodanbHas IKocucTEMA

Buocdepa — obmenanerapHas 060104ka 3eMIId, TI€ CYIIECTBYET MM CYIIECTBOBAJIA KHU3Hb.
PazButne mpencraBinenunii o Ouochepe B Tpymax O. 3tocca. Yuenme B.M. Bepnamackoro o
o6uocdepe. O6nactu 6mocheps! u e€ cocras. JKuBoe BeniecTBo Onochepsl 1 ero GyHKIUH.

3aKOHOMEPHOCTH cymiecTBoBaHusl Ouochepsl. OcobeHHocTH OuoOchepbl Kak II0OATBHOM
sKocucTembl. JluHammueckoe paBHoBecue B Ouocdepe. KpyroBopoTel BemecTB U
OMOreoXMMHUYECKHE HUKIBI (Yriiepo/a, a3ota). PUTMHUUHOCTS sBIIeHUH B Onocdepe.

3onanpHOCTH OHOCchepsl. [loHaTre 0o 6nome. OCHOBHBIC OMOMEBI CYIIIH: TYH/pPa, XBOWHBIC Jieca,
CMEIIIaHHblE U HIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, IMYCTHIHH, TPOMUYECKUE Jieca,
BBICOKOTOpPBsI. Kitumar, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa U (QYHKIUS KUBBIX CHCTEM, OIICHKA UX PECYpCHOr0 MOTeHIuana u OuochepHbIX
(GyHKIMIA.

Hemoncmpauuu:

Ilopmpemuwr: B.. Bepnanckuii, 3. 3rocc.

Tabauyer u cxemsi: «l'eocheprr 3emnmn», «KpyroBopor azora B mpupoae», «KpyroBopor
yriepoaa B npupoae», «KpyroBopor kuciopoaa B npupoje», «KpyroBopoT BOIbI B MIPHPOJIEY,
«OcHoBHBIE OHOMEI cymny, «KnumaTtndeckue nosica 3emnny, « Tyaapay, «Taiiray, «CMmemanHbIi
necy, «lllupokonmuctBenHsiii secy, «Cremby, «CaBanHay, «llycTbiHsa», «Tpormuueckuii jec.
Obopyoosanue: repdbapuul pacTeHUI pa3HbIX OMOMOB, KOJIJIEKIIUH KHUBOTHBIX.

Tema 11. YesioBeKk 1 OKpPYKaOIIas cpeaa

DKOJIOTMYeCcKHe KPU3UCHl U UX MpUUuHBL. Bo3zaelicTBue uenoBeka Ha Onocdepy. 3arpsa3HeHue
BO3IYyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHre BOAHOM cpenbl. OXpaHa BOAHBIX PECYpPCOB.
Pa3pymenne nouBsl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHune knumara.

AHTpPOIIOTEHHOE BO3/ICHCTBHE Ha PACTUTENBHBIN U KUBOTHBIA MUp. OXpaHa paCTUTETHLHOTO U
KUBOTHOTO MUpa. OCHOBHBIE MPUHITUITHI OXPaHbI MPUPoIel. KpacHbie kauTH. OC000 OXpaHsieMbIe
npupoanbie Tepputopun (OOIIT). borannyeckue cabl U 300I0TUYECKUE TAPKH.

OCHOBHBIE MPUHITUIBI YCTOWYUBOTO PA3BHTHS YEJIOBEUECTBA M TPHPOJBI. ParmoHambHOE
NPUPOJIONIONB30BAHUE U COXpaHEHHE OWOJIOTMYECKOro pasHooOpaszus 3emnn. OOmue
3aKOHOMEPHOCTH TJI00ATTBHBIX SKOJIOTHYSCKUX KpU3UCcOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa U
€ro BEPOSTHBIC MOCIIECTBUSI.

Pa3BuTHEe METOI0B MOHUTOPUHTA PA3BHTHS OMACHBIX TEXHOTCHHBIX IporeccoB. Cucmemtvle
uccnedosanusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU dHep2emuKe.
Buonoeuueckoe pasnoobpasue u 6uopecypcol. Hayuonanvhvie uH@OpMayuoHHvle Cucmemsl,
obecneuusaiowue 00CmMyn K UHGOpMAyuu no COCMOAHUIO OMOEIbHBIX GUO08 U IKOCUCTEM.
OcHosbl dK0peadburumayuu SKOCUCmeMm U cnocooos bopbOvL ¢ HUONOBPENCOCHUIMU.

Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

Hemoncmpayuu:



Tabauywvl u cxemwi: «3arps3Henue atMochepsl», «3arpsi3HeHne ruapocdepsb», «3arpsa3HeHUe
nouBbl», «[lapaukoBBId dPderT», «Ocod0 OXpaHseMble MPHUPOJHBIE TEPPUTOPUN», «Moaernn
YIPaBIsIEMOT0 MUPAY.

Obopyoosanue: hotorpadun oxpaHseMbIX paCTeHUN U )KUBOTHBIX KpacHo# kauru Poccuiickoit
®enepanun, KpacHol KHUTH pervuoHa.

HnannpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro nmpeamMmera

JINYHOCTHBIE Pe3yJIbTAThI:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

* c(opMUPOBAHHOCTh TPAKIAHCKOW TMO3HMIMH  OOyYaromerocs Kak aKTHUBHOTO H
OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 00IIECTBa;

* OCO3HaHHE CBOMX KOHCTHTYIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)X€HHWE 3aKOoHA W
MPaBONOPSJIKA;

®* TOTOBHOCTH K COBMCCTHOﬁ TBOp‘IeCKOfI NCATCIIBHOCTHU HpI/I CcOo3JaHnun y‘~IC6HI>IX HpOGKTOB,
pCIHeHI/II/I y‘Ie6HI>IX U I1I03HaBaTCJIbHBIX 3aJ1a4, BBIIIOJIHCHUN 6I/IOJIOFI/I‘-IGCKI/IX

AKCIIEPUMEHTOB;

* CHOCOOHOCTH OINpEAENsATh COOCTBEHHYIO TMO3UIIMI0O 10 OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

® YMGHI/IG y‘II/ITI)IBaTI) B CBOUX I[CflCTBI/Ii[X H€O6XOIII/IMOCTI) KOHCTPYKTI/IBHOFO BSaHMOHCﬁCTBHH
JIIO[lef/'I C pa3HBIMI/I y6e)KIIeHI/I$IMI/I, Ky.]II)TypHI)IMI/I OEHHOCTAMMU U COITMAJIBHBIM ITOJIOXKCHUEM,

®* TOTOBHOCTH K COTI)YI[HI/I‘-IGCTBY B HpOH@CC@ COBMECCTHOI'O BBIIIOJIHCHUSA y‘I€6HI)IX,
MO3HABATENIbHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXHUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYKJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

* TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) MaTPHOTHYECKOT0 BOCTIUTAHMSI:

*  cOpMHUPOBAHHOCTh POCCUICKON TPa’KAAHCKOM MAEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH nepea PoanHO, ropaocTu 3a cBoil kpail, CBOIO
Ponuny, cBO# SI3BIK M KYJIBTYPY, MPOILIOE U HACTOSIIEE MHOIOHAIIMOHAIILHOTO Hapoaa Poccuuy;

¢* HOCHHOCTHOC OTHOUMICHUEC K IPUPOAHOMY HACJICAUIO U MMAMATHUKAM IIPUPOJAbLI, JOCTUIKCHUAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

* CIIOCOOHOCTH OIIEHMBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTHH,
NOHUMaHMs 3HAYeHHs OHOJOrMM B IO3HAHMM 3aKOHOB IPHPOJIBI, B KM3HM YEJIOBEKa MU
COBPEMEHHOT0 00I11eCTBA;

® HﬂeﬁHafI Y6C)K)IéHHOCTI), TOTOBHOCTDH K CIIYKCHUIO M 3allIUTC OTC'—ICCTBa, OTBETCTBCHHOCTH
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

* OCO3HAHHUE JYXOBHBIX LIEHHOCTEH POCCUKCKOTO HAPOA;

* c(hopmMuUpOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEACHUS;

* CHOCOOHOCTH OLIEHHWBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEUICHUs, ODUECHTHPYSICh HA
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

* 0CO3HAHWE JUYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

* OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIMTENSAM, CO3IAHUIO CEMBU HA OCHOBE OCO3HAHHOT'O
MPUHATHUS EHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMSIMU Hapoa0oB Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

* DCTETHYECKOE OTHONIEHHWE K MHUPY, BKIIIOYas 3CTETHKY OBbITa, HAYYHOIO M TEXHUYIECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHHIA;

* [IOHHMAaHHE SYMOIMOHAIBHOTO BO3JAEHCTBHUS KUBOM IPUPOIBI U €€ IIEHHOCTH;



¢ TOTOBHOCTH K CaMOBBIPAXXCHHIO B PAa3HBIX BHAAX HCKYCCTBa, CTPEMIICHUC IIPOABIIATH
KadyeCcTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) ¢puznyeckoro Bocnutanusi, popMUPOBaAHUS KYJIHTYPHI 310POBbsSI H IMOIMOHAILHOTO
Os1aronosyqusi:

* IIOHMMAaHUE M peaau3alus 3J0pOBOro M 0e30macHOro oopasa >KU3HU (310pOBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHNYECKUX TMPAaBHJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHATHI U OT/AbIXA,
perymspHas (Qu3M4YecKas aKTHBHOCTb), OEpEXHOro, OTBETCTBEHHOTO M KOMIIETCHTHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

¢ IIOHMMaHHE [ICHHOCTH IIPpaBUJI HWHIAWBUAYAJIBHOI'O M KOJUICKTHBHOI'O 0€30I1aCHOTO
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

* OCO3HaHUE MOCJIEICTBUNH M HENPUSITHUS BPEAHBIX NPUBBIYEK (YHOTPEOJEHUS alKOIoJs,
HApKOTUKOB, KypeHUs);

6) TPy10BOro BOCIIMTAHHUS:

* TOTOBHOCTbH K TPYIy, OCO3HaHHE IICHHOCTH MacTepCTBa, TPYAOIIO0HE;

* TOTOBHOCTHh K aKTHUBHOM ACATCIIbHOCTH TEXHOJOTHYECKON N COHHaJIBHOI;'I HaITpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, IUTAHUPOBATH U CAMOCTOSATENIFHO BBIIOJIHATH TAKYIO JAEATEILHOCTD;

* HHTEpeC K pa3iu4HbIM cepam NnpodecCHOHAIBHON IESATENbHOCTH, YMEHHE COBEpILIATh
OCO3HaHHBII BBIOOp OyyIieil mpodeccuu U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHbIC TUIAHbI; [
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUN BCEH KHU3HH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

* DKOJIOTMYECKHU LieJeco00pa3HOe OTHOILEHUE K MPUPOJE KaK UCTOYHMKY JKU3HMU Ha 3eMile,
OCHOBE €€ CyIIIECTBOBAHU;

* TIOBBIUIEHHE YPOBHSI 3KOJOTMYECKOM KYJIbTYpbl: HNPHOOPETEHUE OMNbITa IUIAHWPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpeibl;

* 0OCO3HaHHUE TM00aIBHOr0 XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTel X peleHus;

* CIOCOOHOCTH MCIOJIb30BaTh MPUOOpETaeMble NMPU U3YYCHUU OUOJIOTHU 3HAHUS M YMEHUS
MIPU PENICHUU TIPOOIIEM, CBSI3aHHBIX C PallMOHATBLHBIM MPUPOAONOIBE30BaHUEM



(cobmroneHue MpaBuWiI MOBEJCHUS B MPUPOJIC, HAMMPABICHHBIX HA COXpaHEHHWE PABHOBECHUS B
9KOCHUCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, OMOC(EpHI);

* QAKTUBHOE HENPHUATHE JCUCTBUM, MPUHOCSIIMX BPEI OKPYXAIOIIEH HPUPOIHOU Ccpene,
yYMEHHUE MPOTHO3UPOBATH HEOJATONPHUATHBIE SKOJIOTUYECKUE MOCHEACTBUS MPEITPUHUMAECMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

* HAJIMYME PA3BUTOIO HKOJOTHMYECKOIO MBIIUICHUS, JKOJOTHYECKON KYJbTYphl, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKON  HAINpaBJICHHOCTH, YMEHHMS PYKOBOACTBOBATbCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOW IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPAKTUYECKOU JIESITEIbHOCTH AKOJOTMYECKOM HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

* cOpMHUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M OOLIECTBEHHOW IPAaKTUKH, OCHOBAHHOIO Ha JHaJIOre€ KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

* COBEpLICHCTBOBAHHUE SA3BIKOBOM M YMTATEILCKOM KYJBTYpPbI KaK CpPEICTBA B3aUMOJCHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

* [OHUMaHuEe crneuu(puku OHOJOIMHM KaK HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHAJILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOLIEM
MHUpe KaKk O €IUHCTBE NpPUPOJbl, YeJIOBEKa U 0OllecTBa, B MO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEW U pelIeHUH MPOOJIEM COXPaHEHUS TIPUPOTHOTO

paBHOBECHS],

* yOEeXAEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJISi COBPEMEHHOHN NMBUIIM3AIMU: O00ECTICUCHUS
HOBOI'O YPOBHS Pa3BUTHUSI MEIMILIMHBI, CO3/1aHUE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, IIOUCKA MyTeH BbIXOJA U3 II100aNbHbBIX
9KOJIOTUYECKUX Mpo0seM U obecredeHus nepexoa K ycTOMUMBOMY Pa3BUTHIO, pallUOHAILHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

* 3aMHTEPECOBAHHOCTH B MOJYYCHHUU OMOJIOTMYECKHX 3HAHUI B LENAX MOBBIICHUS OOIIeH
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu OUOJIOTHH;

* IIOHMMAaHHE CYLIIHOCTHM METOAOB IIO3HAHHUs, HCIOJB3YyEMbIX B ECTCCTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HaHUS s aHadu3a M OOBSCHEHUS SIBJICHUU
OKpPY’KAaIOIIEr0 MHpa M HPOMCXOJAMIMX B HEM H3MEHEHMH, yMEHHE JaenaTb OO0OCHOBAaHHBIE
3aKJIIOYEHHS Ha OCHOBE HAayYHbIX (DAaKTOB M HMMEIOUIMXCA JaHHBIX C IEJIbI0 TOJY4EHHUS
JIOCTOBEPHBIX BBIBOJIOB;

* CIIOCOOHOCTb CAMOCTOSITENIHO HCIOJb30BaTh OHOJOTMUECKHE 3HAHMS Ul pEelIeHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

* OCO3HaHUE LIEHHOCTU HAy4YHOH ACATEIBHOCTH, TOTOBHOCTH OCYILIECTBIATH NPOEKTHYIO U
HCCIIEN0BATENBCKYIO IESITENbHOCTh HHINBUIYAIIBHO U B TPYIIIIE;

* TOTOBHOCTh M CIIOCOOHOCTb K HENpPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BAaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMM.

MeTtanpeamMeTHbie pe3yJabTaThl:

Ilo3HaBaTebHBIC YHMBEPCAJIbHbIC YYeOHbIe NeHCTBHS:

baszogvie nozuueckue oeiicmeus:

* CaMOCTOSITETIbHO (OPMYJIMPOBATH M aKTyaJH3UpOBaTh MNpobdiIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUI MPHEMBI JIOTHYECKOTO MBIIUICHUS (aHaiu3a, CUHTE3a,
CpaBHEeHMs, Kiaccu(pukanuu, o00OIIeHUs), PACKPBIBaTh CMBICT OHOJOTMYECKUX MOHATHHA
(BBIIENATH UX XapaKTepHbIE MPU3HAKY, YCTAaHABIMBATH CBSI3U C IPYTUMH IMOHSATUSAMU);

* ONpenensATh LN ACSATENBHOCTH, 3a7aBas MapaMeTpbl M KPUTEPHUM HUX JOCTHIKEHHS,
COOTHOCHTB PE3YJIbTaThl ACATEILHOCTH C IIOCTABICHHBIMU LENSIMH;

|



* WCHOJB30BaTh OHMOJOTHMYECKHE TMOHSATHS s OOBsCHEHUS (AKTOB U SIBJICHHUHA JKUBOU
MPUPOBL

* CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, I€TYKTUBHBIC, 110 AHAJIOTUH ), BBISIBIIATD
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, ()OPMYIUPOBATH BBIBOABI U
3aKJIHOYEHUS; TPUMEHATh CXEMHO-MOJEINIbHBIE CPEICTBA JJIA IPEACTABICHUS CYIIECTBEHHBIX
CBSI3¢H M OTHOIICHUI B M3y4aeMbIX OMOJIOTHUECKUX 00BEKTaX, a TAKKe MPOTHBOPEUH Pa3HOTO
pOJia, BBIABIECHHBIX B PA3JIMYHBIX MHPOPMAIMOHHBIX HCTOYHHMKAX; [ pa3pabaThiBaTh IUJIaH
pemieHuss TpoOJieMbl ¢ Y4ETOM aHalu3a WUMEIONIMXCS MaTepUANbHBIX W HEMaTepPHAIbHBIX
pecypcoB;

* BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YyJbTATOB LEISM,
OLICHUBATh PUCKU MTOCHEACTBUM JIEATEIBHOCTH;

* KOOPJAMHHMPOBATH M BBHINOJHATH pabOTy B YCIOBUSX pEaJbHOTO, BUPTYAJIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

* pa3BUBATh KPEATHBHOE MBIIUICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Bba3zoevie uccneoosamenvckue oeiicmeus:

* BIJIAQJICTh HABBIKAMH YYEOHO-MCCIEAOBATEIICKON M MPOEKTHOW JESATEIHHOCTHU, HABBIKAMHU
paspelnieHus mpo0seM, CIIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOWMCKY METO/OB
PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHECHHIO PA3IMYHBIX METOI0B TTO3HAHUS,

* WCHOJB30BaTh pa3jM4YHbIEe BUIBl JIEATEIHHOCTH IO IMOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYyalUsX, B TOM 4YHCJE MpU
CO3JJaHUHU Y4EOHBIX U COI[MATBHBIX TPOEKTOB;

* ($opMHUPOBATh HAYYHBIA THUIT MBIIUICHHS, BIAJACTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMU
MOHATUSIMH ¥ MeToJIaMu; [J CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33/1a4 B 00pa30BaTeIbHOM
JESTSIIBHOCTH M KU3HEHHBIX CUTYaITUsX;

* BBUIBJSITH TPUYUMHHO-CIICJICTBEHHBIC CBSI3W W aKTyaJIM3MPOBaTh 3a7ady, BBIIIBHTATh
TUTIOTE3Y €€ PEeIICHUS, HAXOAUTh apTyMEHTHI JJI JOKA3aTeJIbCTBA CBOMX YTBEPKICHUM, 33/1aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

* aHAIM3HUPOBATH MOJTYUYCHHBIE B XOJ€ PEIICHUS 3a/1a4H PE3YNIbTaThl, KPUTUYECKH OIECHUBATh
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

* J1aBaTh OICHKY HOBBIM CHTYAIIHSIM, OIICHUBATH MPUOOPETEHHBIH OIBIT;

* OCYIIECTBISTH IEJICHAINIPABICHHBIN TOUCK TMEepeHoca CPelCTB U CrocoOOB AEHCTBHS B
npodeCCHOHATIBLHYIO Cpeay;

* yMeTh [EPEHOCUTh 3HAHUS B MO03HABATEIbHYIO u MPAKTHYECKYIO

001aCTH >KU3HEIECATEIIEHOCTH;

* yMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

* BBIIBUraTh HOBBIC HWJEH, NpeiaraTb OpPUTHHAJIbHBIC MOAXOJbI W pEIIeHHUs, CTaBUTh
MpoOJIEMBI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

Paboma c ungpopmanueii:

* OpHUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HMH(pOpManuu (TekcTe y4eOHOro mnocoowus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTHUECKUX CIOBapsiX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHEeTe), aHAJIM3UPOBaTh WH(POPMALMIO PA3IUYHBIX BUAOB U (GOpM
NPeICTaBICHUS, KPUTUIECKN OIIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

* (QopMynHpoBaTh 3ampoChl M TPUMEHSTH pa3IMYHBIE METOIbI TPH TIOUCKE M OTOOpe
O6uonornyeckoit HHGopMaIK, He0OXO0IMMOM JJIsl BHIOJHEHNS y4eOHBIX 3a/1a4;

* npuoOpeTaTh OMNBIT HCIOJIb30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

* CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpPMY TpeAcTaBIeHUS OHONOTHYECKON
uHpopMaLuu (CXxeMbl, rpaduKu, TUarpaMMsbl, TaOIHIIbI, PUCYHKH U APYToe);

* HCIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeJIcTBa NpuU padboTe ¢ OHOIOrMyecKon
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MUecKre W MaTeMaTWYeCKHe 3HAKH M CHMBOIIBL,



dbopmysbl, a00peBUATypy, HOMEHKJIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

* BIAJCTh HABBIKAMU pACMO3HABaHWS W 3alIUTHl  WHpOpMANMU, HWHOOPMAITMOHHON
0€30MacHOCTH JINYHOCTH.

KomMmyHukaTnBHBIC YHHBepcaJibHble YueOHbIe qeiicTBusi: Qouienue:

* OCYUIECTBJISTh KOMMYHHKAIIMU BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTE
WIN JIMCKYCCUU TI0 CYIIECTBY OOCYXKTaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CY)KJICHHUSI OTHOCHUTEJIbHO BBINOJHEHUSI NpeajJaraéMoy 3aJayd, Y4YHUTbIBATb HWHTEPEChl U
COIIACOBAHHOCTD MO3ULIUI APYTUX YYaCTHUKOB JTUAJIOTA WM TUCKYCCHH);

* pacrmo3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHHS, MOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallUi, yMETh CMSr4aTh KOH(QJIUKTHI U
BECTH I1EPErOBOPBI;

* BJAJETh PA3JIMYHBIMU CHOCOOAMU OOLIEHUS U B3aUMOJCICTBUS, MOHUMAaThb HAMEPEHUS
JIPYTruX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
bopMyITupOBaTH CBOM BO3PAKECHHUS;

* pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHHUS C KCIOJIb30BAHHEM SI3bIKOBBIX
CPEJICTB.

Coemecmnasn deamenvHocmy:

* IIOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIMBUIYaIbHOW pabOTHI MpHU
pemeHnn OMOoIOrnYecKoi mpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLIeHUH y4eOHOM 3a1auu;

* BBIOMpaTb TEMAaTUKy M METO/bl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

* IPUHMMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OPraHMU30BbIBaTh U KOOPAMHHPOBATh
JIEHCTBHUSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHHM
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

* OLEHMBATh Ka4eCTBO CBOETO BKJaJa U KaXJIOr0 yYaCTHHKAa KOMaH[bl B OOLIUIl pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

* QpearaTb HOBBIE NPOEKTHI, OLEHUBATh WJAEU C IO3WLUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

* OCYLIECTBISATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEJEHUE B pPa3JIMYHBIX CHTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PerynasiTuBHble yHUBEpPCAJIbHbIE yUeOHbIe neiicTBUsi: Camoopeanuzayus:

* WCIIOJNB30BaTh OWOJIOTHYECKHE 3HAHUS IS BBISIBICHHS TPOOJIEM W UX pEIICHUS B
JKU3HEHHBIX U yUYEOHBIX CUTYAIUsX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHHM II€JIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JIEUCTBUAX M TMOCTYNKAaX MO OTHOIIEHUIO K >KMBOM MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY’KaIOIIHNX;

* CaMOCTOSITENIFHO OCYIIECTBISTh MO3HABATEIBbHYIO NESATEIBHOCTh, BBISABIATH MPOOIEMBI,
CTaBUTh M (HOPMYyIUPOBaTh COOCTBEHHBIE 3aJa4d B OOpa30BATEIBPHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

*  CaMOCTOSITENILHO COCTABJISITH IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM MMEIOIIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEITOUYTECHUM;

* JaBaTh OIEHKY HOBBIM CHUTYallMsIM; PacCIIUPATh paMKd Y4eOHOTO IMpeaMeTa Ha OCHOBE
JTUYHBIX TPEAMOYTEHUH;

* JIenaTh OCO3HAHHBINA BHIOOP, ApTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

* OILICHUBATH MPHOOPETEHHBIN OTIBIT;

* croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO MTUPOKOM IPYIUIIUUA B PA3HBIX 00JIACTAX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.
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Camokonmponn:

* JaBaTb OLECHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B [JESATEIBHOCTb, OLECHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

* BIJIAJICTh HABBIKAMH [TO3HABATEIHHON PeIIEKCHU KaK OCO3HAHUS COBEPIIAEMbIX JICHCTBUH U
MBICIUTENBHBIX MPOIECCOB, UX PE3yIbTATOB U OCHOBAaHMM, MCIOJIB30BATH MPHUEMBI pedieKCun
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOT'O peILeHMS;

* YMETb OLCHMBaThb PHUCKM M CBOECBPEMEHHO IPUHUMATh PELICHUS II0 HUX CHUKCHHIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIBTATOB EATEIBHOCTH.

Ilpunamue ceéa u opyaux:

¢ IIPpUHUMATH 06651, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

* NPUHUMATH MOTHBBI U ApPTYMEHTHI APYTHX NPU aHAJHM3E PE3YIbTaTOB JEATCILHOCTH;
* TMpU3HABaTh CBOE MPABO M MPABO JAPYIHX HA OIIUOKH,

* pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C TIO3HIIMU JPYTrOTO YEIOBEKa.

IIpeamernblie pesyastarhl: B 10 knacce:

* copMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTMU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHNUN €CTECTBEHHO-HAYUYHOMN KapTHUHBI MUpPa, B I03HAHUU 3aKOHOB IIPUPObI U PEIICHUN
npo0JeM palMoOHaIBHOIO IPUPOIONIOIB30BaHUs, O BKIIA/1€ POCCUMCKUX U 3apyOekKHbIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

* BJAJICHUE CUCTEMOM OMOJOTMYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OMOJIOTUYECKHE TEPMHHBI W TOHATUS (KH3Hb, KJIETKa, OpPraHu3M, MeTadoIM3M, TOMEOCTas,
CaMOpEryJsiliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBanna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopus HacneacTBeHHOCTH T. Moprana), yuenusi (H.M. BaBunoBa — o neHtpax
MHOr000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOTO MOKOJIEHMS], PACIICIJIEHUS], YACTOTHI FaMeT, HE3aBUCUMOro Haciaenosanus I'. Mennens,
FOMOJIOTMUECKUX pAJOB B HacieACTBeHHON wu3MmeHunBoctd H.M. BaBunoBa), mpHHLIMIIBI
(KOMIUIEMEHTAPHOCTH);

* BIJIQJICHHE OCHOBHBIMH METOAAMHU HAyYHOTO MO3HAHHUS, UCHOJIb3YyEeMBIX B OMOJIOIMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

* yYMEHHE BBLIEIATH CYIIECTBEHHBbIE NMPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepuil, rpubOB, pacTCHUIA,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEACSITEIbHOCTH, POTEKAIOIINX B OpraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOrMYECKHX MPOLIECCOB: OOMEHa BellecTB (MeTaboJIn3M), IPEeBpaIEHUs SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U TeTepOTPO(YHOT0 TUIIOB MUTAHUSI, POTOCHUHTE3a M XEMOCHHTE3a, MUTO3a, MEH03a,
ramMeToreHesa, sMOpHOreHesa, MOCTAMOPHOHAIBHOTO pa3BUTHS, Pa3MHOXKEHH,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOI'O 0TOO0DPA;

* YMEHHME YCTaHaBJIMBAaTh B3aUMOCBS3U MEXIY OpPraHOMJAMM KIETKHM M UX (YHKIMAMHU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUUSAMHU, MKy OpraHaMH U CUCTEMaMHU OPTaHOB y
pacTeHUi, >KMBOTHBIX U 4YelloBeKa M MUX (QYHKIUSAMH, MEXIy CHCTEeMaMHU OpraHoB U HX
GYyHKIMAMH, MEXIy 3TanlaMd OOMEHA BEIIECTB, ATAalaMH KIETOYHOIO LMKJIA M KU3HEHHBIX
IUKJIOB OPraHu3MOB, OJTalaMd SMOPHUOHAIIBHOTO pa3BUTHS, TE€HOTUIIOM M (PEHOTHIIOM,
(deHoTHnoM 1 (hakTopamMH cpebl OOUTAHHUS;

* YMEHUE BBIABIIATH OTIMYUTEIbHBIE NPU3HAKH XXKUBBIX CHCTEM, B TOM YHCIIE PAaCTCHHI,
’KMUBOTHBIX U YEJIOBEKa;

* yYMEHHE UCIOJb30BaTh COOTBETCTBYIOLINE apIryMEHThI, OMOJOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIsl J0Ka3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMAaTUYECKUX TPYIII;



* YMCHHE peliath OMOJIOTUYECKUE 3a/1a4H, BBISABISATH IPUUNHHO-CIICICTBEHHBIC CBS3H MEXKTY
UCCIICTYEMbIMH OMOJIOTUYECKUMH MPOIECCAMU U SIBJICHUSIMH, JIEIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHHU TIOJYYCHHBIX PE3yJIbTATOB;

* YMCHHE BBINIOJHITH JIAOOPATOPHBIC W MpPAaKTUYECKHE pabOThI, COOMOJATh MpaBHia MPH
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

* YMCHHE BBIIBUTATh THUIOTE3bl, TPOBEPATh WX HKCICPUMEHTAIBHBIMH CPEICTBAMHU,
bopMyIUpys 1eb UCCIIST0BaHMS, aHATM3UPOBATH MMOJIYICHHBIC PE3YJIbTATHI U JICNIaTh BHIBOIBI;

* yYMEHHE y4acTBOBAaTh B Y4EOHO-HCCIEAOBATEILCKON paboTe Mo OMOJOTHH, JKOJOTHH U
MEJIHUIIMHE, MPOBOAMMONM Ha 0a3e MIKOJbHBIX HAYYHBIX OOIICCTB, W MYOJMYHO TMPEICTABIIATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(DEPEHIUIX;

* YMCHHE OLICHUBATh dTHUYECKUE aCTIEKThl COBPEMEHHBIX UCCIICIOBAHUN B 00JIACTH OMOJIOTHH
U MEIWIHHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOAOTBOPECHHE, HANpPaBICHHOEC W3MEHEHUE
TeHOMa U CO3JIJaHKE TPAHCTEHHBIX OPTaHU3MOB);

* YMCHHE OCYIICCTBIIATh OCO3HAHHBIN BHIOOP Oyayliel mpodecCuOHaIbHOMN JICSTEIIEHOCTH B
o01acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO03SICTBA, MUILEBON
IPOMBIIIICHHOCTH, YTJIYOJIATh MO3HABATEIbHBIN HHTEPEC, HAITPABICHHBIN HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MPOGECCHU U TPOJI0JDKCHHE OMOJIOTHYECKOr0 00pa30BaHusl B OPraHU3aIUsIX
CpeaHero NpogecCHOHaIBHOTO M BBICIIETO 00pa30BaHUSI.

B 11 kuacce:

* c(hOpMUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN COBPEMEHHOIN €CTECTBEHHO-HAy4YHON KapTUHbI MHpa, B IMO3HAHUM 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOTUYECKUX MPOOJIeM YeOBeUeCTBa, a TAaKXKE B PEIICHUU BOIPOCOB
palMoOHATFHOTO PUPOIOTIONB30BaHus, U B JOPMHUPOBAHUH IEHHOCTHOTO OTHOIIECHHS K IIPUPOJIE,
o0IIeCTBY, YENOBEKY, O BKJIaJleé POCCHUUCKUX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B Ppa3BHUTHE
OuoJIoruu;

* yYMEHHUE BJaJeTh CHUCTEMOIN OMOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIOYAET OMNPEICIICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralolMX OWOJIOTMYECKUX TEPMUHOB U MOHSATHHA (BHI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHUHTeTHYecKass Teopus sBostouuu), yueHus (A.H. CeBeproBa — 0 MyTsSX W HampaBICHUSIX
sBommonu, B.M. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTHdeckoro paBHoBecus Jx. Xapau
u B. Baiin6epra, 3apoasimenoro cxoacrtsa K.M. bapa), npasuna (Muanmyma HO.

JInbuxa, 5KOJIOrMYecKON M1UpaMubl SHEPTHH ), TUIIOTE3bI (TunoTe3a «mupa PHK» V.

['unGepra);

YMEHHME BIAJE€Th OCHOBHBIMH METOJAMHU HAYYHOIO TIIO3HAHHUS, WCIOJIb3yeEMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUIX JKUBBIX OOBEKTOB M HKOCHUCTEM (OMHMCaHUE, H3MEpEeHHeE,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCOOAaMH BBISBJIEHUS M OLICHKH aHTPOINOTE€HHBIX M3MEHEHHH B
IIPUPOJIE;

* YMEHME BBLIENATh CYUIECTBEHHbIE NPU3HAKHU: BUJOB, OMOTEOLIEHO30B, IKOCUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIETro, MABIKYLIETO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
AJJIONATPUYECKOr0 M CUMIATPUUYECKOTO0 BUJI000pa30BaHus, BIUSHUS JABWKYIIUX CUJI BOJIOLUN
Ha TeHO(OH]| MOMYJISALIUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelle OOMTaHusl, YepeI0BaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

* yMEHHE yCTaHaBJIMBAaTh B3aUMOCBSI3U MEXKIY MPOIIECCAMU IBOJIIOLINH, IBHKYITUMHU CUIIAMHU
AQHTPONIOTEHEe3a, KOMIIOHEHTAMH PpAa3JIMYHBIX HKOCHUCTEM U MPHUCHOCOOIEHUSIMU K HUM
OpPraHU3MOB;

* YMEHHME BBISBISATH OTIMYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IIPUCTIOCOOIEHHOCTh BUJIOB K
cpene obutaHus, aOMOTHYECKUX M OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B IKOCHCTEMAaX CBOEH MECTHOCTH;

* YMEHME UCMOJIb30BAaTh COOTBETCTBYIOLIME apIryMEHTHI, OMOJOTHUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJCTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKUX TPy,
B3aMMOCBS3M OPraHU3MOB M Cpefbl OOMTaHHUS, €IMHCTBA YEJIOBEUECKUX pac, HEOOXOIUMOCTU
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COXpaHEHHsI MHOTOOOpa3Hs BHIIOB M DKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHHS MPHUPOIBI H
YeII0BEUYECTBA;

* YMEHHE peniath OMOJIOTUYECKUE 3a/1a49H, BBISBISTH IPHYUHHO-CIICICTBEHHBIE CBS3H MEXTY
UCCIIETYEeMbIMH OMOJIOTHYECKUMHU TPOLIECCAMU U SIBICHUSMH, JI€1aTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHHU TIOJYYCHHBIX PE3yJIbTATOB;

* YMCHHE BBINIOJHITH JIAOOPAaTOPHBIE W TpaKTUYeCKHe paboThl, COOM0IATh MpaBHia TpPU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

* YMCHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh WX OSKCIECPUMEHTAIBHBIMH CPEICTBAMHU,
dbopMynupys 1eNb UCCIeI0BaHNs, aHATHU3UPOBATh OJTYUYCHHBIE PE3YIIbTAThl U JIEJIaTh BHIBOJIBI,

* yYMEHHE y4acTBOBAaTh B Y4EOHO-HCCIEAOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTHH U
MeIUIHEe, MPOBOAMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOLIECTB, M ITyOJHMYHO MPEACTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHUIX;

* YMCHHE OIICHUBATh THUIOTE3bl W TEOPUU O TIPOMCXOXKICHUHM IKH3HH, 4YEJIOBEKa U
YeJOBEYECKHX pac, O MPHUYMHAX, TOCIEJACTBHAX M CIOCO0aX MpPEJOTBPALICHHUS TII00ATbHBIX
U3MEHEHUH B buocdepe;

* YMCHHE OCYIICCTBIISATh OCO3HAHHBIN BHIOOP OyaylIel mpodecCuOHAIbHOMN JACSTEIIEHOCTH B
001acTi OUOJIOTHH, SKOJIOTHHU, IIPUPOJIOTIONB30BaHUS, MEJIUIIUHBI, ONOTEXHOJIOTUH, TICUXOJIOTHH,
BETEPUHAPHUH, CEIILCKOTO XO3SIMCTBA, MUIIEBOI MPOMBIIUICHHOCTH, YIITyOIATh MO3HABATEIbHBIN
UHTEpEC, HATIPABJICHHBINM HA OCO3HAHHBINM BEIOOP COOTBETCTBYIOIICH MPodeccHu U MpOoA0DKECHHE
OHMoIOTHYEeCKOro 00pa3oBaHUsI B OPraHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
obOpazoBaHwUs.

[IpomexyTouHass arTectanus MO Yy4eOHOMY MpEeAMETY HPOBOJUTCA B COOTBETCTBUU C
[TomosxkeHneM o ¢opmax, MEPUOTUIHOCTH, IOPSIKE TEKYHIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOUHOM arTecTaruu ooydaromuxcsi MbOY COILLL Ne23.



TeMaTHuyeckoe NIIAHKPOBaHUE

10 kaac
c
Ne Tema KouuvecTBo
4yacos
1 | Tema «buoJiorusi Kak HAyKa» 1
1 buonorus kak KOMIUIEKCHasI HAyKa U KaK 4acTb COBPEMEHHOTO 1
oOmiecTBa
2 | Tema «7KuBble cHCTeMBbI U UX U3yYeHUE 2
2 JKuBble cUCTEMBI U KX CBOMCTBA 1
3 YpoBHEBast OpraHu3anys KUBbIX CHCTEM. 1
[TpakTuueckas pabota «Vcrmonp30BaHUE PA3TMYHBIX METOJIOB TIPU
W3YYCHHUH KUBBIX CHCTEM)
3 | Tema «buonorus KJIeTKmw» 2
4 WcTopust oTKpbITHS U U3ydeHus KieTku. KnetouHas Teopus 1
5 MeTo61 MOJIEKYIISIPHOM | KJIeTOuHOM Ononoruu. [Ipaktuueckas 1
pabota «3yueHre MeTo10B KJICTOYHONH OHOIOTHH
(xpomatorpadus, anekrpodopes, muddepeHnnanbHoe
uentpudyruponanue, [1LP)»
4 | Tema «XuMHuYecKasi OpraHu3anus KJICTKI» 10
6 XHUMUYECKUHN COCTaB KIETKH 1
7 Bona n MmuHepasbHbIE BEleCTBa 1
8 Opranuveckrie BEMECTBA KICTKU — OCITKH 1
9 JlabopatopHas pabora «OOHapyxeHHEe OETKOB C TOMOIIBIO 1
Ka4eCTBEHHBIX PEaKIUI»
10 Oprannueckue BenecTBa KJIETKH — YTIIE€BObI 1
11 Oprannueckue BeIecTBa KJIETKH — JTUIUIbI 1
12 HyxnenHoBbIE KUCIIOTBI 1
13 Crpoenue u pynkuuu [JHK, PHK, AT®. [Ipodeccus Gnoxumux 1
14 JlabopaTtopHas pabota «lccinenoBanue HyKJIEMHOBBIX KUCTIOT, 1
BBIJICJICHHBIX M3 KJICTOK PA3IMYHBIX OPTAHU3MOBY
15 MeTob1 CTPYKTYpHOM OHONIOTHH 1
5 | Tema «CtpoeHue u GyHKINH KIETOK» 8
16 Tune! knetok. [Ipokapuornyeckas knetka. [Ipodeccus muronor 1
17 CrtpoeHue 3ykapuoTudeckoi kieTku. [loBepXHOCTHBII anmapar 1

KIICTKHU




18 [IpakTnueckas pabora «3yuenne  CBOMCTB 1
KJICTOYHOI MeMOpaHbI»

19 [{uTomnasma u e€ opraHouIbI. 1
[IpakTuueckass pabdora «M3yueHWe ABWKCHUS ITUTOILIA3MbI B
PaACTUTENBHBIX KIIETKAX».

20 JlaGopaTopHas pabora  «MccnemoBanme —IIa3MoONM3a M 1
JIeTIa3MOJIN3a B PACTUTENIBHBIX KIIETKAX)

21 HememOpaHHble opraHon/ibl KJIETKU 1

22 Crpoenue u GyHKIUH s1Ipa 1

23 CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK SyKapuoT. 1
JlaboparopHast pabota «/3yueHue CTpOCHHS KJICTOK Pa3InIHBIX
OpPTaHU3MOBY
Tema «O0MeH BellecTB U NIPpeBpallleHHe JHEPIUH B KJIETKe) 9

24 OOMeH BeIECTB — META00IN3M 1

25 JlaboparopHasi pabora «/3ydeHne KaTamuTHYECKOW aKTUBHOCTHU 1
(bepMeHTOB (Ha MpUMepe aMIIIa3bl WM KaTaaasbl)»

26 JIaGoparopHas pabora «3yuenue (bepMeHTaTHBHOTO 1
paciierieHust MEPOKCHIa BOJIOPOIA B PACTUTEIILHBIX U
KUBOTHBIX KJIETKaX)

27-28 ABTOTpOQHBINH TUIl 0OOMeHa BelecTB. POTOCHHTES 2

29 ABTOTpO(HBIN TUIT OOMEHa BEIIECTB. XEMOCHHTE3. 1
JIaboparopHas pabota «CpaBHeHHE MPo1IeccOB GOTOCHHTE3A U
XEMOCHHTE3a

30-31 DHepreTUIecKuii 0OMEH — JTUCCUMUIISITUS 2

32 JIaGoparopHas paboTta «CpaBHEHHUE MTPOLIECCOB OPOKEHUS U 1
JIBIXAHUS
Tema «HacnencrBennasi uHpopmanus u e€¢ peanuzanus B 9
KJIeTKe»

33-34 Peakmuu MaTpuyHOTO CHHTE32 2

35-36 Cunres 6enka 2

37-38 MexaHU3MBI YKCTIPECCHU TEHOB 2

39-41 OcHogsl Bupycosnoruu. Mapopmannonnas ouonorus. [Ipopeccus 3
BHPYCOJIOT
Tema «’ KU3HeHHBIH UK KJIETKI» 6

42 JKU3HEeHHEIN IUKIT KIIETKHA 1

43 Matpuunsiii cuntes JJHK 1

44 XpOMOCOMBI. 1
JlabopaTtopHas pabota «/3ydeHne XxpoMOCOM Ha TOTOBBIX
MUKpOITpenaparax»

45 JleneHue KICTKH — MUTO3 1

46 JIaGopartopHas pabora «HabmoeHne MUTO32a B KJIeTKax KOHUMKA 1
KOpeIIKa JIyKa (Ha TOTOBBIX MUKpOIpenapaTax)»

47 Perynsanus »kM3HEHHOTO IUKJIA KIIETOK 1




9 | Tema «CTpoeHue U (pyHKIUH OPTraHU3MOB) 17
48 Opranu3M Kak eMHOE 11EJI0€ 1
49 Tkanu pacTeHUH. 1
JlabGopaTopHas pabota «3ydeHue TkaHel pacTeHUN»
50 TkaHW KUBOTHBIX U YEJIOBEKA. 1
JlaboparopHast pabota «/3ydeHue TKaHel JKUBOTHBIX)
51 Opranpl. CHCTEMBI OpTaHOB. 1
JlaGoparopHas paboTta «3yyeHnne  opraHos
[[BETKOBOT'O PaCTCHUS»
52 Ormopa Tena opraHu3MOB 1
53 JIBI>KEHHE OPTaHU3MOB 1
54-55 [Iuranue opranu3MoB 2
56-57 JlpIxaHue OpraHu3MoB 2
58-59 TpancnopT BeliecTB y OpraHu3MoB 2
60 Brigenenue y opranu3smMoB 1
61-62 3amuTa y OpraHu3MoB 2
63-64 Pa3znpaxkxuMocCTh U perynsius y OpraHu3MoB 2
10 | Tema «Pa3mMHOKeHHE U Pa3BUTHE OPTAaHU3MOB)» 8
65 DopMBI pa3MHOXKCHHSI OPTaHU3MOB 1
66 [TosoBOC pazMHOKEHUE 1
67 Meiio3 1
68 I'amerorenes. O6pa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK. 1
JlaboparopHas padota «/3ydyeHue cTpoeHHs MOJTOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»
69-70 NunuBuayanbHOE pa3BUTHE OPTraHU3MOB — OHTOTEHE3 2
71 PocT u pazBuTHe )XMBOTHBIX. 1
[TpakTuueckas paboTta «BplIsiBeHUE TNPU3HAKOB
CXOJICTBA 3apOABIIICH MO3BOHOYHBIX KUBOTHBIX)
72 Pa3smHOXeHME U pa3BUTHE PACTCHUM 1
11 | Tema «l'eHeTHKAa — HayKka O HACJeICTBEHHOCTH W 2
H3MEHYUBOCTH OPraHU3MOB»
73 HcTopust cTaHOBIEHUS U Pa3BUTHS T€HETUKH KaK HAYKU 1
74 OcHOBHbIE TIOHATHUS U CUMBOJIBI TeHeTUKH. [Ipodeccus reneTnk 1
12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH» 10
75 3aKOHOMEPHOCTH Hacle0BaHUs TPU3HAKOB 1
76 MoHOTHOPHIHOE CKPEITUBAaHUE 1
77 AHanu3upytollee ckpenuBanue. Hemonnoe 1oMUHIpOBaHUE 1
78-79 JluruOpuHOE CKpeInBaHue 2
80 CuenneHHoe Hacle0BaHUE IPU3HAKOB 1
81 XpOMOCOMHAas TEOPUSI HACTEICTBEHHOCTH 1
82 I'eneTtuka nomna 1
83 I'enoTun kak meIoCcTHaAs CUCTEMA 2
13 | Tema «3aK0OHOMEPHOCTH U3MEHYUBOCTHY 6
84 N3meHunBOCTh IpU3HAKOB. BUibl HN3MEHUMBOCTH 1
85 MoaudukarmoHHass K3MEHYUBOCTh 1




86 JIaGoparopHas pabota «lccienoBanue 3aKkOHOMEPHOCTEH 1
Moau(pUKAIMOHHON n3MeHUnBOCTH. [TocTpoeHIe BapualimiOHHOTO
psiia ¥ BapMalMOHHOW KPUBOW»

87 I'enoTunmueckast U3MEHUYNBOCTh. KOMOMHATHBHAS H3MEHYUBOCTh 1

88 MyTtannoHHasi U3MEHYUBOCTb. 3aKOHOMEPHOCTH MYTAI[MOHHOT'O 1
nporecca. DNUreHeTukKa

89 [IpakTuyeckas pabora «MyTtauu y 1po30¢isl (Ha TOTOBBIX 1
MUKpOIIpenaparax)»

14 | Tema «I'eHeTHKA Yel10BEeKa» 3
90-91 I'enernka genoBexka. MeTObI MEAUIIMHCKOA TEHETUKHU 2
92 [TpakTudeckas padora «CocTaBieHUE U aHAIHU3 POIOCIOBHOM 1

15 | Tema «Ceekusi MUKPOOPTaHNU3MOB» 4
93 OcHoBuble noHsATUs cenekiun. [Ipodeccus cenekmonep 1
94-95 MeTtoasl cenekiMoHHON paboTel. CoxpaHeHHE, H3Y4YeHHE U 2

HCIOJIb30BaHNE T€HETUYECKIX PECYPCOB
96 JlaboparopHas padota «/3yueHue MEeTo0B CEeIeKIIUU PACTCHUI 1

16 | Tema «BHOTEXHOJIOTHS M CHHTETHYECKAS OHOJIOTHS» 4
97 buoTtexHonorus kak Hayka U OTpaciib IPOU3BOJICTBA 1
98 OcCHOBHBIE HANIPaBIICHHUS] CHHTETUYECKON OMOJIOTHH 1
99 XpOMOCOMHAs U TeHHAsI HMH)KEHEPUS 1
100 MeaunuHCKIEe OMOTEXHOJIOTHI 1
101 I'onoBast urorosast pabora 1
102 [ToBTOpenue usydeHHoro 3a kypc 10 kmacca 1

11 knac
c

Ne Tema KosnuecTBo

4acoB

1 | Tema  «3apoxaeHue W pa3BUTHe  JBOJIOIHOHHBIX 6

NpeACTABJICHU B 0MOJIOTHN»
1 [IpenmnochuIKy BOZHUKHOBEHUS TapBUHU3MA 1
2 Kuznp 1 Hay4yHas nesreiabHoCTh Y. JlapBuHa 1
3 OomonnonHas teopus Y. Jlapsuna 1
4 JIBrokyipe cuiibl 3BOIOIMU BUAOB 10 Y. JlapBuHy 2
7 [Tomymsius — seMeHTapHas eIMHHIIA SBOTIOIHH 1




5) DopMUPOBAHUE CUHTETUYECKON TEOPHUH IBOIIOLIMHU 1
Tema « MUKpPO3BOIOLHSA U €€ pe3yJbTaThD» 15

6 Jrarbl 3BOJIIOLIUOHHOTO npoiiecca: 1

MUKPOABOIFOLIHS Y MaKpO3BOJIIOIHA

8 JlaGopaTopHas pabora «BBIsBIICHHE HM3MEHYHMBOCTH Yy OCOOCH 1
OJTHOTO BUIa»

9-11 DneMeHTapHbIe (PaKTOPHI IBOTFOIUN 3

12-13 EcrecTBeHHbII 0TOOp — HanpaBIAOMUI (PAKTOP IBOIIOIHH 2

13 [Ipucroco0aeHHOCTh OPTaHU3MOB  KaK  pe3yJbTaT 1
MUKPO3BOJIOLUU

14 Jlaboparopuast pabota «lIpucrmocoOneHuss OpraHu3MOB U WX 1
OTHOCHUTEIIbHAS 11eTIECO00Pa3HOCTD)

15 Jlabopatopnas  pabora  «M3yuenme  apomopdo3oB U 1
WJIN0AJIANTAllUM Y PACTEHUN U JKUBOTHBIX)

16 Bun, ero kputepuu u CTpyKTypa 1

17 JlabopaTopHas pabora «CpaBHEHHE BHUJOB IO 1
MOP(OJIOTHIECKOMY KPUTEPHIO»

18-19 Bunoo6pasoBanue kak pe3ynbTraT MHKpodBomonuu. CBs3b 2
MHUKPOIBOJIOLUH U SMUIEMHOJIOTUI
Tema «Makpo3BoIIOIHSA U €€ pe3yJIbTAThD) 6

20 MakpoosBomrorust.  [laneoHToNOrHUeCKne METOABI  M3YyYCHHS 1
sBomorun. [Ipodeccus maneonToI0r

21 buoreorpaduyeckue MeTObl U3Y4EHHUS IBOJIIOILMU 1

22 DOMOPHUOIOrMYECKUE METO/IbI U3YUEHHUSI BOTIOLUN 1

23 CpaBHUTENBHO-MOP(HOTOTHIECKUE METO bl N3YUEHUS SBOJIIOLIUU 1

24-25 OO61re 3aKOHOMEPHOCTH IBOJTIOIHH 2
Tema «IIpoucxosxkienne U pa3BuUTHE KU3HH HA 3emJie» 16

26-27 ['mnoTe3pl BOSHUKHOBEHUS )KU3HU Ha 3emiie 2

28-29 OCHOBHBIE 3Tabl HEOPTAaHMYECKOM IBOITOIIH 2

30 Hcropus 3emMiu 1 METOABI €€ N3yUYEHUS 1

31 JlaGoparopHast pabota «/3ydyeHue U ONHMCAHUE HCKOMAEMBIX
OCTaTKOB JAPEBHUX OPTaHU3MOB)»

32 HavanpHble sTanbl opraHMuecKoi 3BOIOLNN 1

33 OBOIIOIUSA DYKapuOT 1

34 OCHOBHBIE 3Tallbl BOJIOLUN PACTUTEILHOTO MHUpa 1

35 IIpakTruyeckas pabora «M3ydeHue ocoOEHHOCTEN CTPOEHUS 1
pacTeHHii pa3HbIX OTIEIOBY»

36 OCHOBHBIE 3Tarbl HBOJIIOIUN KUBOTHOTO MUPA 1

37 [IpakTrueckas padota «3ydueHne ocOOCHHOCTEN CTPOCHHUS 1
MTO3BOHOYHBIX JKUBOTHBIX)

38-40 PazButue xu3nu Ha 3emie 3

41-42 CoBpeMeHHast cucTeMa OPTaHHYEeCKOTO MUpPa 2
Tema «IIpoucxoxkaenne 4ea10BeKa — aHTPOIOICHE3» 11

43 AHTpomnosorus — Hayka o yenoseke. [Ipodeccus antpomnonor 1

44 PasButne npeacraBieHui 0 MPOUCXOKACHUH YETIOBEKA 1




45 MecTo 4yenoBeka B CUCTEME OpraHM4ECKOI0 MUpa 1
46 JlabopaTopHass pabora «lM3ydeHre OCOOCHHOCTEH CTPOCHHS
CKeJIeTa YeJIOBEeKa, CBA3AHHBIX C MPSIMOXO0XKICHHEM)
47-48 JIBrokymue cuiibl ((hakTophl) aHTPOIOTEHE3a 2
49-50 OCHOBHBIE CTaTUU AHTPOIIOTCHE3a 2
51 DBOJIIONHS COBPEMEHHOTO YeJIOBEKa 1
52 Yenoseueckue pacel. MexIuCUMIUIMHAPHBIE 1
METO/bI AaHTPOIOJIOTHH
53 [Tpaktuyeckas padora «M3yueHne IKOJIOTUIECKUX aJarTalui 1
YeJI0BEKa»
TeMa «IK0JI0THS — HAYKA 0 B3AMMOOTHOIIEHUSIX OPraHU3MOB 3
M HAJIOPTaHU3MEHHBIX CHCTEM C OKPY KaKoien cpeaoin»
54 3apoxaeHue u pa3Butue 3xonoruu. [Ipodeccus sxonor 1
55 MeTto/1b1 5K010THH. 3HAUE€HUE SKOJOTUYECKUX 3HAHUN 151 1
YeoBeKa
56 JlaboparopHas pabota «3ydueHrne METOI0B IKOJIOTUIECKIX 1
UCCIIEIOBAHUI
Tema «OpranusmMsl U cpeia 0OMTAHUD) 12
57 Dkonorudeckue GpakTopsl 1
58 AbuoTtnueckue paxkropbl. CBET Kak IKOJIOTHUECKUI (PaKTop. 1
JlabopartopHasi ~ pabota  «BbIsBIeHHE  TPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHHIO CBETa»
59 Abuotnueckue (axropsl. Temneparypa Kak 3K0JIOIMUECKHMA 1
dakTop.
JlabopatopHnas ~ pabota  «BplBieHHE ~ TPHUCTIOCOOICHHI
OpPTraHU3MOB K BIMSHHUIO TEMIIEpaTypb»
60 AbuoTrueckue GpakTopbl. BIaKHOCTH KaK 9KOJOTHUECKHHA 1
daxTop.
JlaGopatopHas paboTa « AHATOMHYECKHE OCOOEHHOCTH pacTeHUI
U3 Pa3HbIX MECT OOUTAHUS»
61 Cpenpbl oOuTaHUs OPraHu3MOB 1
62 Buonorndeckne puTMbl 1
63 XKuznennrsie popMbI OpraHU3MOB 1
64 buotnueckue Qaxtopsl. Buasl O0MOTHYECKUX B3aMMOJEHCTBHIL: 1
KOHKYPEHIINsI, XUIITHUIECTBO, CAMONO3 U €T0 (POPMEL.
65 [Tapasutu3Mm,  Koomepauus,  MyTyaliu3M,  KOMMEHCAJIU3M 1
(KBapTHUPAHTCTBO, HAXJICOHUYECTBO)
66 Herpoduueckue B3anmoneiicTBus (Tonuueckue, Gopudeckue, 1
dhabpuueckue)
67 3HayeHne OMOTHMYECKHUX B3aMMOJIECHCTBUH ISl CyHIECTBOBAHMS 1

OpraHu3MoB B cpefe oOuTtaHus. [IpUHIMII KOHKYPEHTHOTO
VCKIJIFOUECHHUS




8 | Tema «IKo0JI0TUsI BUOB M MOMYJISILHii» 9
68 DKOJIOTUYEeCKHE XapaKTePUCTHKU Tomyasiuu. [lomymanus kak 1
Ouosoruyeckas cucrema
69 Ponp HeomHOpomHOCTH cpenbl, (Qu3MYeckux OapbepoB U 1
0COOEHHOCTEH OMOJIOTUH BHJIOB B (hOPMUPOBAHUH
NPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISAIIUH
70 OcCHOBHBIE TIOKA3aTeNd MOMYJSALHUHA: YUCIEHHOCTh, MIOTHOCTD, 1
BO3PACTHAsI U MOJIOBAsI CTPYKTYPA, POKIAEMOCTb, IPUPOCT, TEMIT
pOCTa, CMEPTHOCTh, MUTPAIIHS
71-73 DKoJIoruueckasi CTpyKTypa nonyssiuuu. JluHaMuKa momnyJisiiuy 1 3
€€ peryssanus
74-75 DKkoJoruyeckasi HUIIA BUAA 2
76 JlaGopaTtopHnas padora «I[IpucnocoOieHust CEMsSH pacTeHUH K 1
pacceneHuIo»
9 | Tema «IKoa0rus COOOMIECTB. IKOJOTHYECKHE CUCTEMBbI» 12
77 Coo011ecTBO OpraHu3MOB — OHOIIEHO3 1
78-79 Jkocucrema 2
80-81 DKOJIOTUYECKUE MUPAMUIBI 2
82 V3MeHeHus coo0IIecTB — CYKLIECCUU 1
83 [TpupoHbIE SKOCHCTEMBI 1
84 ODKCKypeusi «KCKypcHs B TUIIWYHBIN OMoreorneHo3 (B ayOpasy, 1
Oepe3HsIK, eIbHUK, Ha CYXOJI0JIbHBIN MM IOWMEHHBIH JIYT, 03€po,
00710TO)»
85 AHTpPOIIOT€HHBIE SKOCUCTEMBI (arPOIKOCUCTEMBI) 1
86-87 YpOoskocucTeMbl. DKOMOHUTOPUHT 2
88 [IpakTnueckas pabota «U3yuenne wu 1
onucaHue ypoo3KOCUCTEMBI»
10 [Tema «buocdepa — riaod6aabHas IKOCHCTEMA» 6
89-90 buocdepa. CtpykTypa u coctaB buochepsl 2
01 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHochepsl 1
92 KpyroBopoThI BeniecTs 1
93 3oHaBHOCTE OoCchepbl. OCHOBHBIE OMOMBI CYIIIN 1
94 Y cTOWYUBOCTH OHOCHEpHI 1
11 [Tema «YesnoBek U OKpYsKaIOLIas CPeIay 6
05-96 BosnelicTBue denoBeka Ha onochepy 2
97 AHTPOTIOT€HHOE BO3ACUCTBUE HA PACTUTENIbHbIN U )KUBOTHBIN MUD 1
08 OxpaHa npupozs! 1
09-100 |PanmoHambHOE MPHPOJIONIONIB30BAHIE U YCTOWYHBOE Pa3BUTHE 2
101 ["onoBas urorosas pabora 1
102 [ToBTOpEeHME MpoKAeHHOTO MaTepuana 3a kypc 11 kiacca 1
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