MUHUCTEPCTBO ITPOCBEILEHNSA POCCUMCKOM ®EJEPAIIMU
MVYHULIUITAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIbHOE YUPEXJIEHUE
TUMHA3HUA Ne 8 «JIMLEN um. C.ILIATUIIEBA»

MHNPUHATO COI'JTIACOBAHO YTBEPXJIAEHO
Ha 3acenannu negaroruueckoro 3aMecTUTeNb AUPEKTOpa Hupextop MAOY
coBeTa Kponauesa 11.B., I'umuaszum Ne 8
MAOQY TI'umuazum Ne 8 28.08.2023 1.

[Tpotoxkon Ne 1 Tpodumona E.E.
oT «28» aBrycra 2023 1. [Ipuka3z Ne 123-O

oT «29» aBrycra 2023 1.

PABOYASA ITPOI'PAMMA

yueOHoro npeamera «buosiorusi. Yriy0jaeHHbIN YPOBEHb)

s ooyyvaroruxcs 10 -11 kinaccoB

r. EkatepunOypr



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
10 kaacc

CopepxaHue MporpaMMbl, BBIZICIIEHHOE KYPCUBOM, HE BXOAUT B IIPOBEPKY rocyAapcTBEHHOM nTorooii arrecrauuu (I'MA).

Tema 1. Buosorusi kKak Hayka

COBpeMeHHaﬂ OMOJIOrus — KOMILJIEKCHAs HayKa. KpaTKaSI HUCTOpUs pa3BUTUSA ouojgorun. buogornueckue HAyKH U U3Yy4aCMbIC UMU HpO6J'IeMBI.
qDYHIIaMCHTaJII)HI)IG, MPUKIIAAHBIC U ITIOUCKOBBIC HAYYHBIC UCCIICAOBAHHNA B OHOJIOTUH.

3HavyeHue Ononoruu B (POPMHUPOBAHNU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI Mupa. [Ipodeccun, cBsi3anHbie ¢ Ononorueil. 3HayeHue
OMOJIOTUH B MPAKTUUYECKON JEATEIIbHOCTH Y€IOBEKa: METUIIMHE, CETLbCKOM X03HCTBE, POMBIIIIICHHOCTH, OXPaHE MIPUPO/IBI.

JleMoHCTpanun

[Moprpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V. I'apseii, I'. Mennens, B. WU. Bepuanckuii, 1. I1. ITaBnos, U.
W. Meunukos, H. U. Basunos, H. B. Tumodees-Pecosckuit, . Yorcon, @. Kpuk, JI. K. benses.

Tabauibl U cxeMbl: «CBsI3b OMOJIOTHH C APYIruMH HaAyKaMn»», «Cucrema OMOJIOTHYECKUX HAYyK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cHCTEMBI Kak npeaAMET H3YUCHUS ouoniorun. CBOHCTBA KUBBIX CHCTEM: CANHCTBO XHMHYCCKOTO COCTaBa, HOUCKPCTHOCTb U
HEJIOCTHOCTD, CJIOKHOCTD U YIHOPAAOYCHHOCTE CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHu3anusia, CaMOBOCIIPOU3BEACHUEC, pa3ApaKUMOCTh, U3BMCHYUBOCTD,
POCT U pa3BUTHUC.



YpOBHM OpraHu3alvy KUBBIX CUCTEM: MOJEKYJISPHBIN, KJIETOUYHbIA, TKAHEBBIM, OPraHU3MEHHBIN, MOIMYJISUUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(buoreonenornueckuii), OmocdepHsiid. I[Iporeccel, mpoucxomsdmue B JKUBBIX cucTeMax. OCHOBHBIE NpPH3HAKH >KHBOTO. JKu3HB Kak ¢opma
CyILIECTBOBaHUs MaTepuu. Hayku, n3ydaromine >KMBbIE CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alUH.

W3ydeHue kuBBIX cucTeM. MeTobl Ononorndeckoil Hayku. HaOmronenne, n3mepenue, SKCIIepUMEHT, CUCTeMaTH3alus, MetaaHams. [lonstue
0 3aBHCUMOM M He3aBHCUMOU nepeMeHHoil. [InannpoBanue skcniepumenta. [loctanoBka u nposepka runore3. Hynesas runoresa. [lonsitie BoIOOpKU U
e€ nocToBepHOCTh. Pa30poc B Ouosnornueckux AaHHbIX. OIIEHKA JOCTOBEPHOCTU IOJYYEHHBIX PE3yibTaToB. lIpMuMHBI MCKa)KEHUS pe3yJIbTAaTOB
sKcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpaL U

Tabnuubt u cxembl: «OCHOBHBIC TPU3HAKH KU3HWY, «bronornyeckne cuctemol», «CBOWCTBA JKUBOM MaTepun», «Y pOBHU OPraHU3ALUH KUBOH
npupoas», «CTpoeHHe KUBOTHOU KIETKH», «TKaHU KUBOTHBIX», «CHUCTEMBbI OPraHOB YEJIOBEUECKOro opraHusMay, «buoreouenos», «buocdepar,
«MeTobl U3yUEHHUsI JKUBOU ITPUPOBIY.

OOGopynoBanue: 1abopaTtopHOe 000PYAOBAHHE JIJIsl TPOBEACHUS HAOIIOACHHH, U3MEPEHUH, SKCIIEPUMEHTOB.

HpaKTI/I'—leCKaﬂ pa60Ta «Hcnonp3oBaHue Pa3IUnYHbIX METOAOB ITPU U3YUCHUH KHUBBIX CUCTCM).

Tema 3. Buogorus KjieTku

Knerka — cTpykTypHO-(QYHKIMOHAIbHAA eIuHHULA X)UBoro. Victopus oTkpbITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Kietounas teopus
(T. IOBann, M. llneiinen, P. BupxoB). OcHOBHBIE NIOJIOKEHUS COBPEMEHHOM KJIETOUHOM TEOpHUH.

MeToapl  MONEKYJISIpPHOM W KJIETOYHOW OHOJOTMU: MHUKPOCKONHUA, XpomaTorpadus, 3iekTpodope3, MEeToJ MEUYEHBIX aTOMOB,
middepeHraIbHOe LHEHTPUPYTUpPOBaHUE, KYJIbTUBUPOBaHUE KIIETOK. M3yuenue QukrcuposanHvix KA1emox. OneKTpoHHas

MUKpockonus. Kongokanvras mukpockonus. BumanvHoe (npudicusnennoe) uzyuenue Kiemox.

JleMoHCTpaLun



[optpertsl: P. I'yk, A. JleBenryk, T. [lIann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabnuibl U cxembl: «CBETOBOW MUKPOCKOID», «DIIEKTPOHHBIA MUKPOCKOI, «VICTOpHS pa3BUTHS METOAOB MUKPOCKOTIUNY.

O6ODVZ[OBaHI/Iei CBETOBOM MUHKPOCKOII, MUKPOIIPEIIapaTbl paCTUTEIIbHBIX, )KUBOTHBIX 1 6aKTepI/IaHBHBIX KIICTOK.

IIpakTHyeckass  padora «/3yueHune MeTonOB  KJIeTOYHOW  Oumojoruu  (xpomartorpadus, snektpodopes, auddepeHIHaIbHOE
ueHrpudyruposanue, [1LP)».

Tema 4. XuMuueckas OopraHu3anvs KJIC€TKHU

XHWMHUYECKUN COCTaB KIETKH. Makpo-, MHUKpO- U YJIbTPaMUKpPONIEMEHTBHL. Boga m €€ posib Kak pacTBOPUTEIN, pPEareHra, y4acTue B
CTPYKTYPUPOBAHUH KIJIETKH, TEIUIOPEryJIsiui. MUHepalibHbIE BEIIECTBA KJIETKH, UX OHojoruyeckas pojb. Posib KaTHOHOB U aHHOHOB B KJIETKE.

Opranudeckue BemiecTBa KIeTKU. bruonorndeckue momumepsl. beiaku. AMUHOKUCIOTHBIN cocTaB 0enkoB. CTPYKTyphl OETKOBOM MOJIEKYIHI.
[lepBuuHas cTpykTypa Oenka, TeNTHIHAs CBs3b. BTopuyHas, TpeTH4YHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypamus. CBoiicTBa Oe€NKOB.
Knaccudukanms 6enkos. buonornueckue QpyHkiuu 6enkoB. [lpuonui.

VYrneBoasl. MoHocaxapuabl, AMcCaxapujibl, OJIMrocaxapujpl M mnojucaxapuabl. OOIMH IUIaH CTPOEHHUS M (U3MKO-XMMHUYECKHE CBOMCTBA
yrieBosoB. buonornyeckue GyHKIMM yriIeBOIOB.

Jlumuper.  TuapodumnbHo-ruapodoOHbIe cBolicTBa. Kriaccudukamuss nunugos. Tpuriumepuabl, ¢GocPOTUMHUABI, BOCKH, CTEPOUIBIL.
buonornueckue Gpynkimu munuaos. OO1Ie CBOHCTBAa OMOIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMBIKAHUIO, TIOTYITPOHUIIAEMOCTb.

Hyxneunossie kuciotel. JJHK u PHK. Ctpoenne nyknennoBbix kuciot. Hykneorunpl. [lpunnun kommiemenTapuoctu. [Ipasuno Yapradda.
Crpykrypa IHK — nBoitnas criupans. Mecronaxoxnenue u ouonorndeckue ¢pynknuu JJHK. Buast PHK. ®ynkiuun PHK B knetke.

Ctpoenue monekynbl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonornueckue pynkiun AT®. BocctaHOBIEHHBIE TEPEHOCUUKH, UX
¢bynkuuu B knetke. /pyeue nyxkneozuompugocghamuvr (HT®). CexsennpoBanue [JHK. Memoowr eenomuxu, mpanckpunmomuxu, npomeomuxu.



CrpyktypHass  Ouonorusi:  OMOXMMHUYEeCKMEe M OuMo(U3MUYECKHEe  HCCIENOBAHMS  COCTaBa M INPOCTPAHCTBEHHOH  CTPYKTYPHI
ouomouekyn. Mooenuposanue cmpykmypul u QyHKYUti OUOMONEKYI U UX KOMNIeKco8. Komnvromepuwiii Ouzatii u opeaHuyeckuti cunmes 6UOMONEeKy1 U
UX HEeNnPUPOOHBIX AHATI0208.

JleMoHCTpan U

Hoptpetst: JI. [Toaunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C. [Ipy3unep.

J{uarpammbl: «Pacnpesenenre XUMHUYECKUX 3JIEMEHTOB B HEXKUBOU MpHpoae», «Pacnpenenenne XUMHUECKUX JIEMEHTOB B KUBOM MPUPOIEH.

Tabmuiel u cxembl: «Ilepuoanueckas TabiauIa XUMHYECKUX 3JIEMEHTOBY», «CTpOeHUE MOJIEKYJIbl BOJbIY, «BelecTBa B cocTaBe OpraHU3MOBY,

«Ctpoenne Mousekynbl Oenkay, «CTpyKTypbl O€JIKOBOM MoiyeKylbl», «CTpoeHue MONEKyl YyriaeBofoB», «CTpoeHHe MOJEKyJ JIHUIUAO0BY,
«Hyxnennosblie kucnote», «Ctpoenue mosaekysibl ATD».

O0opyoBaHue: XUMUYecKasi 1ocy/1a U 000py10BaHUE.

JlaGopaTopnasi pa6ora «O0HapykeHHe OEIKOB C MOMOILBIO KAU€CTBEHHBIX PEAKIIUID.

Jlaboparopnasi padora «VccneqoBanue HyKIE€MHOBBIX KMCIIOT, BBIIEJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u GyHKIMHU KIETKH
Tunsl KIETOK: 3yKapuoTHUecKasi U pokapuoTuyeckas. CTpykTypHO-(yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenne mpokapuoTHueckoi kieTku. Kierounas creHka Oakrepuil u apxeil. OCOOEHHOCTH CTpOEHHUs TreTepoTpodHO M aBTOTpOohHOU
MIPOKAPUOTUYECKUX KJIETOK. MecTO U poJib MPOKapHOT B OMOIEHO3aX.

Ctpoenne " (PyHKIITMOHMPOBAHME DJYKAPUOTHYECKOW KieTku. [lmazmarmueckas memOpana (mnasmaiemma). CTpyKTypa IJIa3MaTHYECKOU
MeMOpaHbl. TpaHCIIOPT BEIIECTB yepe3 IUIa3MaTHUECKyl0 MeMOpaHy: MacCUBHBINA (quddysus, obneruéunas auddysus), akTUBHBINA (MEPBUYHBIN U



BTOPUYHBIM aKTUBHBIM TpaHcnopt). llomynmponunaemocts MemOpanbl. PaGoTa HaTpuii-KaaueBOro Hacoca. OHAOIMTO3: MHUHOLUTO3, (arouuTos.
Ok3o1uTo3. Kirerounast crenka. CTpykTypa U QYHKIIUU KJIETOYHON CTEHKU PacTeHUH, TPUOOB.

[Mutorutasma.  Iluro3omb. [utockener. JIBmxkenume tmroriazMbel. OpraHouabl  kieTkd. OJgHOMEMOpaHHBIE OpPTaHOWIBI  KIIETKH:
snpomazmatrueckas cerb (DIIC), anmapart ["onbmku, TM30COMBI, UX CTpOeHHE M (QYHKIHMU. B3aMMOCBsI3b OJJHOMEMOPAHHBIX OPTraHOUIOB KIIETKH.
CrtpoeHue TpanyasipHOTO peTUKyiayma. Mexanusm nanpasnenus 6eaxos ¢ II1C. CunaTe3 pacTBOPUMBIX O6e1koB. CHHTE3 KICTOYHBIX MeMOpaH. [ maqkuii
(arpanynspHBIA) SHAOIUIA3MATHYECKU peTukyiayM. CekperopHas (yHkius anmapara [onbiku. Moougukayus benxos 6 annapame I onvoicu.
Copmuposka benxog 6 annapame I o1v0scu. TpaHcTIOpT BelIecTB B KIeTKe. Bakyonu pactutenbHbIX KieTok. Knerounsrii cok. Typrop.

[ToryaBTOHOMHBIE ~ OPTraHOWIBI  KJICTKH: MHUTOXOHJIPHH, IUIACTHIBL [Ipoucxoodicoenue  mumoxonopuii u  naacmud. Cumbuocenes
(K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHne W (QYHKIMM MUTOXOHIpUM u T1uiactui. [lepBuUYHbIE, BTOPUYHBIE W CIIOXHBIC TUIACTHIbI
(OTOCHHTE3UPYIONTUX FYKAPHUOT. XIIOPOTUIACTHI, XPOMOILTACTHI, JICHKOIUIACTHI BBHICIIUX PACTCHHM.

HememOpannsie opranonsisl kinetkd CTpoeHne u GyHKIMH HeMEMOPaHHBIX OPTaHOUIOB KIETKA. PuOocoMBI. [Ipomedcymounvie gpuramenmol.
MuxkpodunaMeHTbl. Akmunogvle Muxkpoguiamenmsol. MpbIICUHbIE KICTKU. AKMUHOBblEe KOMNOHEHMbl HeMblieuHblX Kiemok. MUKpOTpyOOUKH.
Knerounslii nentp. CTpoeHue M JABMKEHHE JKIYTUKOB U pecHHUYEK. MUKpoTpyOouku muToriasMel. LlenTpuons. berku, accoyuuposannvie c
MUKpoguramenmamu u Mukpompyoouxamu. Momopmvie 6enxu.

SAnpo. Obonouka sapa, XpoMaTHH, KapuoriazMma, SIApPBIILKUA, UX cTpoeHue U (QyHkuuu. SnepHbiii 6enxoBblii MaTpukc. IIpocTpaHcTBeHHOE
pacroyio’keHrue XpoMOCcOM B UHTepGa3zHOM sape. Jyxpomamun u cemepoxpomamui. benku XpoMaTMHa — TUCTOHBL. Junamuxa s0epHoll 000104KU 8
mumo3se. Hoepuwlit mpancnopm.

Kierounsie BximroueHusi. CpaBHUTEbHAS XapaKTEPUCTHKA KIIETOK SYKApPHOT (PaCTUTEIILHOU, )KUBOTHOM, TPHUOHOM).

JleMoOHCTpaLun

IToptpetsi: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabnuibl U cxembl: «CTpOEHUE FYKApUOTUUECKOH KIeTKN», «CTpoeHUe KUBOTHOW KIIETKH», «CTpoeHHEe pacTUTENbHON KIIeTKn», «CTpoeHue
MUTOXOHAPHMNY, «SAapo», «CTpoeHne NpoKapuOTHIECKOMN KIETKN.

O6ODV}10BaHI/IeZ CBETOBOM MUHKPOCKOIT, MUKPOIIPENapaTbl paCTUTCIBbHBIX, JKUBOTHBIX KJICTOK, MUKPOITPEIIapaThbl 6aKTepI/IaJ'IBHI)IX KJICTOK.




Jladoparopnasi padora «l3ydeHne CTpOCHHUsI KIETOK PA3IMYHbIX OPTAHU3MOBY.
IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».
JlabopaTopnasi pa6ora «lccienoBanue miazMosnsa U JeI1a3MoiIn3a B PACTUTEIIBHBIX KIETKAX.

HpaKTI/l‘leCKaﬂ pa60Ta «HBy‘lCHI/Ie JABWOKCHHUSA HUTOILIa3MbI B PACTUTCIIBHBIX KIICTKaXx).

Tema 6. O0MeH BeleCTB U IPpeBpalleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS M TUCCUMWISILIAA — JIBE CTOPOHBI MeTabonu3Ma. Tunbsl oOMeHa BellecTB: aBTOTPO(HBIN U reTrepoTpodHbIi. YyacTue KHCIopoaa
B OOMEHHBIX IMpoIeccax. DHEepreTuueckoe odecrneyenne KieTku: npespamenne AT® B oOMeHHBIX nporeccax. PepMEeHTaTUBHBINA XapaKTep peakiuii
KJIETOYHOro MeTabonu3ma. PepMeHThI, UX CTPOEHHUE, CBOMCTBa M MexaHu3M JeiictBus. Kodepmentsl. OTianuus (pepMEHTOB OT HEOPraHUYEeCKUX
KaTajan3aTopoB. benku-akTuBaToOpsl U OEIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUI OT pa3Iu4HbIX (PAKTOPOB.

[lepBuuHBIl  CHHTE3  OpPraHMYECKHX  BeMeCTB B  KieTke.  DOTOCHHTE3. AHOKCU2eHHbIL U OKCU2eHHbll  homocunmes y
oaxmepuii. Ceemocobuparowjue nuemeHmsl U RUSMeHmbl peakyuoHHo2o yeumpa. Poib XI0oporiacToB B nporecce GpoTocunTe3a. CBETOBast U TEMHOBAsS
¢azel. Pomoovixanue, Cs., Co u CAM-munvr  gpomocunmesa. ITlpoaykTuBHOCTH (HOTOCHHTE3a. BiMsHuE pa3nuUHBIX (AKTOPOB HA CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHTte3. Pa3zHooOpa3ue OpraHn3MOB-XEMOCHHTETHKOB: HUTPUPHUIUPYIOIIME OakTepuH, Keiae300aKTepuu, cepoOdakTepuu, BOJIOPOJHbBIE
6akTepuu. 3HaUEHUE XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTel OpokeHHS M WX HUCIHOJIb30BAaHUE YEIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJIOTUU U BO30YIUTETTN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTambl SHEpreTudeckoro ooMeHa. [loaroroBurenbHslii aTamn. ['Mukonn3 — 6ECKUCIOPOJHOE PACIIEIIEHHUE TIIFOKO3BI.



Buonornyeckoe okuciaeHue, WM KIETOYHOE AbIxaHue. Poib MUTOXOHIpUI B Ipolieccax OMOJIOTHUECKOro OKUCIeHus . Lluknnyeckne peakium.
OxkuciurensHoe  ochopwmmpoBanue. Juepeuss  memopannozo  epaouenma  npomonos. Cunmes  ATD:  paboma  npomounou  ATD-
cunmaswl. [IpermyniecTBa a3poOHOTO MyTH 0OMEHA BEIIECTB Mepe aHadpoOHBIM. I(H(HEKTHBHOCTH YIHEPTETUUECKOTO OOMEHA.

JleMoHCTpan U

[optpetst: JIx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

TaOauibl U CXEMBI: ((CDOTOCI/IHTCB», ((SHGPFGTI/I‘IGCKI/Iﬁ 06M6H», «buocunres 6en1<a», ((CTpOCHI/Ie (l)epMeHTa», «XEMOCHHTE3Y.

O6ODVI[OBaHI/ICI CBETOBOM MHUKPOCKOII, 060py,HOBaHI/Ie JJIA IPUT'OTOBJICHHSA ITIOCTOAHHBIX U BPEMCHHBIX MUKPOIIPCIIApATOB.

JlabopaTopnasi pa6ora «l3ydyeHne kataluTUUECKON aKTUBHOCTH (PEPMEHTOB (HA IPUMEPE aMIJIa3bl WK KaTajaa3bl)».
JlaGopaTopHnas padora «/I3yueHne (epMEHTATUBHOTO PACIICTUICHHS IEPOKCHIA BOJIOPO/IA B PACTHTEIBHBIX M JKUBOTHBIX KIIETKAX).
JladopaTopnasi pa6ora «CpaBHeHHE Mpo1ieccoB (OTOCUHTE3A U XEMOCUHTE3A».

JlaGopaTophnas pa6ora «CpaBHEHHUE MTPOLIECCOB OPOKEHUS U IBIXAaHUSD).

Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peakumu matpudHoro cuntes3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLMAX MAaTPUUHOTO CHHTe3a. Peanusanus HacieCTBEHHON MH(OpMAaIIH.
I'enetnueckuii kox, ero cBouWcrBa. TpaHckpunuuss — wMaTpuudHbld  cuHTe3 PHK.  IlpuHmmnel TpaHCKpunuuu: KOMIUIEMEHTapHOCTb,
aHTUIAPAIUIENIBHOCTD, aCUMMETPUUHOCTD. Cospesanue mampuunvix PHK 6 sykapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ sransl. Yuactue TpancnopTHeix PHK B 6nocunTtese Oenka. YcioBus Ouocuntesa 6enka. KoaupoBanue aMmuHoKucior. Poib
pudocom B OuocuHTe3€e Oernka.



Coepemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuzalus T€HOMa y IPOKapUOT U DYKApUOT. Perymsiuuss akTMBHOCTU TI'€HOB Y
npokapuot. ['mnoreza onepona (®. XKakob, XK. Mano). Monexynsapuvie mexanusmovl 3Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pezynayuu
pabomoi 2enos. Perynsunus 0OMEHHBIX IPOIIECCOB B KieTKe. KieTo4ynblil romeocTas.

Bupycel — Heknerodnble (GOpMBI KH3HM UM oOnuratHele mapa3uThl. CTpOeHHWE TMPOCTBHIX U CIOXKHBIX BHPYCOB, PETPOBUPYCOB,
O0akrepuodaros. JKusnennvii yuxn JHK-cooepacawux eupycos, PHK-codepacawux eupycos, 6axmepuoghazos. Obpamuas mpaHCKpunyus,
pesepmasa, uHmez2pasd.

BupycHebie 3aboneBanust yenoBeka, :xKuBoTHbIX, pactenuit. CITN, COVID-19, counanbHble 1 MEIUITUHCKHE TTPOOIIEMBI.

buoungopmamuxa: unmezpayus u anaius oOonvuwiux maccueos («bigdatay) cmpykmypueix Ouonocuueckux oOanuwvix. Hanomexuonocuu 6
ouonoeuu u meouyune. Ilpoepammupyemvie pynxyuu denxos. Cnocobwvl 0ocmasKku 1eKkapcms.

JleMoHCTpaLuu
[optpetsl: H. K. Konsnos, /. 1. IBaHoBCKUiA.

Tabnuubl u cxembl: «buocunTtes 6enkay, «I'eneTnueckuit ko», «Bupycel», «bakrepuodarm.

IIpakTuueckas padora «Co3gaHne MOAEIN BUPYCay.
Tema 8. JKusHeHHBIN HUKJ KJIETKH

Knerounslii nuki, ero nmepuoisl U perymauus. MHtepdaza nu muro3. OcoOeHHOCTH MpOLeccoB, MpoTekaroumx B uHTEepdaze. [loaroroska
KJIETKH K Jenenuto. [Ipecunrernyeckuii (IOCTMUTOTUYECKUIA), CHHTETUYECKUNA U TIOCTCUHTETUYECKUN (TIPEMUTOTUYECKHI) TEpHObI HHTEP(]A3HI.

Martpuunelii  cunres JHK — permkanusa. Ilpunnunsr permmkanmn  JIHK:  xommieMeHTapHOCTb, IOJIyKOHCEPBAaTUBHBIM — CHUHTES,
a"TUnapamiensocts. Mexannsm perunkanuu JJHK. Xpomocomsl. Ctpoenue xpomocoMm. Tenomeps! u Teaomepasza. XpoMOCOMHBINA HA0Op KIETKH —
KapuoTHUIL. J[MIJIOUIHBIN U TarjIoOnIHBI HaOOphl XpoMocoM. ['oMonornuHeie XpoMocoMbl. [1os10BbIe XpOMOCOMBL.

Henenue knetkn — MuTo3. CTaauu MUTO3a U MPOUCXOASAIIME B HUX mpouecchl. Tumnbl Muto3a. Kapuokunes u nutokuHe3. buosorunyeckoe
3HaYEeHNE MUTO3A.



Perymsauus MutoTHUeCKOro IUKIa KiIeTku. [IporpamMupyemast kierouHast rHOeIb — aromnTos.

Knerounoe sipo, XpoMOCOMBI, (yHKIHOHAIbHAs T€HOMHKA. Mexanuzmvl npoaugepayuu, oupgpepenyuposxu, cmaperus u cubeiu Kiemok.
«ugposas knemka» — buounghopmamuueckue mooeau HyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpanuu

Tabmuiel U cxeMbl: «KU3HEHHBIN MUK KIETKNY, «Muto3y, «Ctpoenue xpomocom», «Permmukarus JTHK».

OO6opyoBaHKe: CBETOBOM MUKPOCKOI, MUKponpenaparbl: «MuTo3 B KJI€TKaxX KOpelKa JyKay.

JladopaTropnasi padora «/3yuyeHrne XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

Jla6opaTopnasi pa6ora «HabnoneHne MuTO3a B KJIETKaX KOHUMKA KOPEIKa JTyKa (Ha TOTOBBIX MUKPOTpEnaparax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB
buonorudeckoe pazHooOpasue oprann3mMoB. OJJHOKIETOUHbIE, KOJIOHUAIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHUA U KHU3HCACATCIIBHOCTU OJHOKJICTOUYHBIX OPraHU3MOB. EaKTepI/II/I, apxXcu, OAHOKIICTOYHBIC FpI/I6LI, OJHOKJICTOYHBIC
BOAOPOCIIH, APpYTUC ITPOTHUCTHI. KononuansHbie OpraHu3MBblI.

BzauMocBsI3p yacTeii MHOTOKJIETOUHOTO opraHnusma. TKaHI/I, OpraHbl U CUCTEMbI OPIraHOB. OpPaHI/ISM Kak eIuHoe 11eoe. I 'omeocTas.

Tkanu pacteHuid. TUMNBl pacTUTENBHBIX TKaHei: oOpa3oBaTelbHas, MOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MexaHuueckas. OcoOeHHOCTH
CTpoeHus, PYHKITHI U pacroNoKeH!s TKaHEeH B opraHax pacTeHUH.

TkaHU KUBOTHBIX U 4eloOBeKa. THIbI )KUBOTHBIX TKaHEH: SMUTENHATIbHAS, COCIMHUTENbHAs, MbllleuHasi, HepBHasi. OCOOEHHOCTH CTPOEHUS,
GyHKIUI 1 pacoIoKeHUs TKaHEl B OpraHax KUBOTHBIX U YeJIOBEKa.



Opranel. BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHui. OpraHbl U CUCTEMbBI OPraHOB KUBOTHBIX U UesloBeKa. DYHKIIMM OPraHOB U CUCTEM
OpraHoB.

Ornopa Tena opranu3moB. Kapkac pacrenuii. CkeneThl OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX JKUBOTHBIX. HapyXHbII U BHYTPEHHHUH CKEJET.
CtpoeHue U TUITBI COEAMHEHUS] KOCTEH.

JIBrbKeHHE OpraHW3MOB. JIBMIKEHHE OJHOKIETOYHBIX OPraHM3MOB: aMEOOUIHOE, KT'YTUKOBOE, PECHUYHOE. JIBMIKEHHE MHOTOKJIETOYHBIX
pacTeHHMii: TPONMM3MBI U HACTUU. J[BYDKEHHWE MHOTOKJICTOYHBIX JKMBOTHBIX M YEJIOBEKAa: MbIIedHass cucteMa. Pedrexc. CKelleTHbIE MBINIIBI U UX
pabora.

ITuranue OpraHU3MOB. HOFJ’IOH_IGHI/IG BOJBbI, YIJICKUCIIOTO I'ada 1 MUHCPAJIbHBIX BCUICCTB PACTCHUAMMU. ITutanue >KUBOTHBIX. BHYTpI/IHOJ'IOCTHOC
U BHYTPHUKJIICTOYHOC MNHUIICBAPCHUC. IIutanne IO3BOHOYHBIX KUBOTHBIX. OTI[CJII)I IMUIICBAPUTCIBHOI'0 TpaKTa. HmueBapHTeanme KCJIC3hI.
HI/IH_[eBapI/ITCJIBHaH CHUCTEMaA 4YCJIOBCKA.

Hpixanue opranu3moB. J[pixanue pacteHuid. Jlpixanwe >XUBOTHBIX. Juddy3us ra3oB uvepe3 MOBEPXHOCTh KIeTKU. KoxHOe [bIXxaHue.
JlpixatenpHasi MOBEPXHOCTh. JKabepHoe W n€royHoe npixaHue. /[pixaHHe MO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKa. DBOJIOIMOHHOE YCIOKHEHUE
CTPOEHUS JIETKMX TTO3BOHOYHBIX KUBOTHBIX. JlpIXaTenbHas cucTemMa yenoBeKka. MexaHn3M BEHTUIIALMY JIETKUX Y IITULl U MIIEKONUTAOUX. Perynsaius
IbIXaHus. [[pIxaTenbHbie 00bEMBI.

TpaHcnopT BemIECTB Y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMbI pacTeHUM. TpaHCmoOpT BeleCTB y KUBOTHBIX. KpoBeHOCHast cucremMa u e€
opranbel. KpoBeHOCHasi cucTemMa TMO3BOHOYHBIX JKMBOTHBIX W denoBeka. Cep/iie, KPOBEHOCHBIE COCYAbl W KpoBb. Kpyrum kpoBooOpalieHwus.
DBOIOIMOHHBIE YCIOKHEHUS CTPOSHUSI KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaia u e€ perynsius.

Brigenenue Y OpraHu3MoB. Brinenenue y paCTCHHﬁ. Brinenenue Y KUBOTHBIX. COKpaTI/ITeJ'IBHHe BaKYyOJIH. OpFaHH BBIACICHUSA. cI)I/IJ'I]':>Tp8.I_II/I$I,
CCKpeuuAa U O6paTHOG BCAaChIBAHHUEC KaK MCXaHHU3MbI pa6OTBI OpraHoB BbBIACIICHHA. CBs13b IIOJIOCTH TeJIa C KpOBeHOCHOﬁ n BLII[GJ'II/IT@J'IBHOﬁ CHUCTEMaMU.
Brigenenue Y MIO3BOHOYHBIX JKUBOTHBIX U YCJIOBCKA. ITouxku. CTpOCHI/IC n (I)YHKI_[I/IOHI/IPOBaHI/Ie He(l)pOHa. O6pa3OBaHI/IC MOYH Yy YCJIOBCKaA.

3amuTa y OpraHu3MOB. 3alllUTa y OJHOKIETOYHBIX OpraHu3MoB. CrHopbl OakTepuii W IUCTHI MPOCTEHINNX. 3alUTa y MHOTOKJIETOYHBIX
pactenuii. Kyrukyna. CpencrBa macCUBHOM M XUMHUECKOU 3alIUThl. DUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKPOBBI M MX HpPOM3BOJHBIE. 3alMTa OpraHu3Ma oT Oosie3Hed. MIMMyHHas cucTema yelloBeKa.
Knerounslii u rymopanbHblii HMMyHHUTET. Bpoxkn€HHbIM W mnpuoOpeTéHHBIN crnennduyeckuii UMMYHUTET. Teopus KIOHAJIbHO-CEIEKTUBHOTO



ummynurera (II. Opmux, ®. M. bepner, C. Tonerasa). BocmamuTenbHble OTBETHI OpraHu3MoB. Ponb BpOXIEHHOTO MMMYHUTETa B Pa3BUTHU
CHCTEMHBIX 3a00JI€BaHUM.

Pa3znpaxkuMoCTh M pEryisilius y OpraHu3MoB. Pa3fapaxuMocTh y OJHOKJIETOYHBIX OpPraHu3MOB. Takcuchl. PasapaxumocTs U perynsuus y
pactenuii. PocToBble BelecTBa U UX 3HAYCHHUE.

Hepsnas cucrema u pediexkropHas peryisnus y >KUBOTHBIX. HepBHas cuctema u €€ oTesbl. DBOJIIOLNUOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOM
CHCTEMBI y )KHBOTHBIX. OT/IEJIbI TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediiexc u pednexropHas ayra. besyciaoBHbIe U yCIOBHBIE pe(IIEKCHI.

I'ymopasibHas peryisinus M SHAOKPUHHAs CUCTEMa >XUBOTHBIX M 4eloBeKa. JKene3bl 3HAOKPHMHHOW CHCTEMBI M HMX TOPMOHBI. JlelicTBue
rOPMOHOB. B3auMocBs3b HEPBHOH U SHIOKpUHHOMN cucTeM. [ unoranamo-runodusapHas cucrema.

JdeMoHcTpannn
IMoptpet: U. I1. [TaBnos..

Tabmubl u cxembl: «OTHOKIETOUHBIE BOJOPOCINY, «MHOTOKIETOUHBbIe Bojopocin», «bakrepum», «lIpocreitmmey, «OpraHbl BETKOBBIX
pacteHuil», «CHUCTeMbl OpPraHOB IO3BOHOYHBIX KHMBOTHBIX», «BHyTpeHHee cCTpoeHue HaceKoMbIx», «TkaHu pacTeHuit», «KopHeBble CHCTEMBI»,
«Ctpoenne crebnsy», «CTpoeHHe TUCTOBOM MiIacTHHKM», « TkaHU KMBOTHBIX», «Ckener denoBekay, «llumeBapurensHas cucremay», «KpoBeHOCHas
cucremMay, «JlpixarensHas cuctema», «HepBHas cuctemay, «Koxa», «MpledHas cucrema», «BpiienurenbHas cucremMay, « JHAOKPHUHHAS CHCTEMay,
«Ctpoenue MbImis», «MMMmyanTeT», «KumednomnonoctHeie», «CxemMa MUTaHUS pacTeHHin», «KpoBEHOCHBIE CHCTEMBI TTO3BOHOYHBIX YKHBOTHBIXY,
«Ctpoenue rups», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHne a0keBoro yepBsi», «HepBHas cuctema poio», «HepBHas cucrema JIATYIIKHY,
«HepBHast cucrema mnpecmbikatommxcs», «HepBHas cucrema nrum», «HepBHas cucrema wmiekonurtaronmx», «HepBHas cucrema dYenoBekay,
«Pedraexcy.

O6ODVI[OBE[HI/ICI CBETOBOM MUKPOCKOII, MUKpoOHpenapaTrbl OJHOKJIICTOYHBIX OPraHU3MOB, MHUKPOIIpCIapaThl TKaHefI, PaKOBUHBI MOJUIIOCKOB,
KOJUICKIIUA HACCKOMBLIX, HWIJIOKOKHX, KUBBIC ISK3CMIUISIPbI KOMHATHBIX paCTeHHﬁ, T ep6ap1/11/1 paCTCHI/Iﬁ Pa3HbBIX OTACJIOB, BJIAJKHBIC IPCIApPaThI
JKHUBOTHBIX, CKCJICTHI ITO3BOHOYHBIX, KOJIJICKIINH 0eCro3BOHOYHEIX JKHUBOTHBIX, CKCJICT YCJIOBCKA, 060py)1013aHHe AJid ACMOHCTpall IMOYBCHHOI'O U
BO3AYIIHOI'O IUTAHUWA paCTCHHﬁ, paclICtiICHUA Kpaxmalla U OCIIKOB o1 HCﬁCTBHCM (I)CpMCHTOB, O60py,[[0BaHI/IC AJIiL ACMOHCTpAalu OIIBITOB IIO
HU3MEPCHUTIO JKM3HEHHOU EMKOCTH J'IéFKI/IX, MEXaHU3Ma AbIXaTCIbHBIX )IBHX(GHHﬁ, MOJICJIM TOJIOBHOT'O MO3Ta pa3JIMYHbIX ) KUBOTHBIX.

JlabopaTopnas padora «/3ydyeHne TKaHEN paCTEHUI.



Jlaboparopnasi padora «/3yuyeHne TKaHel JKUBOTHBIX.

JlaboparopHasi padora «/3ydyeHrne opraHoB IBETKOBOT'O PACTECHUSI.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHHsI OpPTaHM3MOB: Oecrojioe (BKJIIOYAsh BEreTaTMBHOE) W TOJOBOE. Buasl 0Oecroiioro pa3MHOXKEHHUS: MOYKOBAHHUE,
criopyJsanus, pparMeHTanus, KIOHUPOBAHHUE.

[TonoBoe pasmuHoxxkenue. llomoBbie kieTkw, wiu rametrsl. Meio3. Cragum meiioza. [loBegenue xpomocoMm B Meiose. Kpoccunrosep.
buonoruueckuii cMbICI Meii03a U MOJIOBOTO Mpoiiecca. Melo3 u ero MecTo B )KU3HEHHOM ITUKJIE OPraHU3MOB.

[IpenzaponpimeBoe pa3Butue. ['ameroreHe3 y kuBOTHBIX. [lonoBeie xene3pl. OOpa3oBaHHe W pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u
ooreHe3. CTpoeHue MOJIOBBIX KJIETOK.

OmogoTBOpeHNe U IMOPHOHAIBHOE PA3BUTHE )KUBOTHBIX. CIOCOOBI OIIIOA0OTBOPEHHUS: HapyKHOe, BHyTpeHHee. [lapTeHorenes.

WNunuBuayabHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOpPUONIOTUS — HayKa O pa3BUTHHM OPraHu3MoB. Mopghocenes — oOHa u3 2nagHvix
npobnem amodpuonoeuu. Konyenyus mopghocenos u mooenu mopgoeenesa. Cranun sMOpHOreHe3a KUBOTHBIX (Ha MpuMepe JrymkH). Jpooienue.
Tunel npobnenus. Jemepmunuposannoe u Hedepmunuposannoe opooaenue. bracmyna, munvt 6aacmyn. OCOO€HHOCTH APOOIEHUS MIICKONUTAIOMINX.
3apojpIeBble JIMCTKU (TacTpyssiius). 3akjiajka OpraHOB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3anmMHOE BIMSHHE YacTel pa3BUBAIOIIETOCS
3apoibliia (SMOpUOHAIbHAS MHIYKIIKSA). 3aKiIajKa IIaHa CTPOEHHS KUBOTHOTO KaK pe3yJbTaT UepapXHMUeCKUX B3auMOJCHCTBHI reHoB. BiausHue Ha
AMOPHOHAIEHOE PA3BUTHE PA3THYHBIX (PAKTOPOB OKPYIKAIOMIEH CPEIBI.

Poct u pa3Butue xuBoTHBIX. [TocTamOpronanbHblil nepuoa. [Ipsmoe u HenpsiMoe pa3BuTHe. Pazputue ¢ meramopdo3oM y 6€Cri03BOHOYHBIX U
[I03BOHOYHBIX >KMBOTHBIX. bHOJIOrM4eckoe 3HA4CHHUE NMPAMOrO U HENPSMOIrO Pa3BUTHS, UX PACHPOCTPAHEHUE B IPUpOAE. THUIBI pOCTa KUBOTHBIX.
@DakTophl PEryNIsSLMM pOCTa KMUBOTHBIX W dYenoBeka. CTaauu MOCTAIMOPHOHAIBHOTO Pa3BUTHS y JKUBOTHBIX M uejoBeka. [lepmonbl oHTOreHesa
yenoBeka. CTapeHue u cMepTh Kak OMOJIOTHUECKUE TPOLIECCHI.



Pasmuoxenue u pazsutre pacreHuil. ['amerodur u cnopoput. Meiio3 B )kxu3HeHHOM IUKIE pacTeHuil. OOpazoBaHue Crop B Impoliecce Meio3a.
I'amerorenes y pacreHuil. OIUIOAOTBOPEHHE U DPA3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOMHOE OIUIOAOTBOPEHHE Yy LBETKOBBIX PAaCTCHHIA.
OOpasoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI peryisiiuu OHTOIE€HEe3a Y PACTEHUM U )KUBOTHBIX.

JemMoHCcTpauMu

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

Tabnuubl u cxembl: «BereraTuBHOE pa3MHOKEHHE», «TUIbI 0ECHOJI0ro pa3MHOKEHUs», «Pa3MHOXKEHHE XJIaMHUJIOMOHAb», «Pa3MHOXeHUe
3BIUIEHBI», «Pa3MHOXeHHe ruapb», «Meios», «Xpomocomsl», «l'ametoreHes», «CTpoeHHE SHLEKIETKH U CliepMaro3onna», «OCHOBHBIE CTaIuu
oHTOreHesza», «lIpsamoe m Henpsmoe passutue», «Pa3Butume wMailckoro »xyka», «Pa3Butme capaHum», «PaszButue marymku», «JlBoitHOE

OIUIOAOTBOPEHUE Y LIBETKOBBIX pacTeHUi», «CTpoeHue CeMsiH OAHOJOJIbHBIX U JABYIOJIBHBIX PACTeHHI», «KU3HEHHBIH LUK MOPCKOM KaIlyCThl»,
«OKu3HEHHBIN UK MXay, «KU3HEHHBIN TUKII MATOPOTHUKAY, «KU3HEHHBIN UK COCHBIY.

OOGopynoBaHue: CBETOBON MUKPOCKOI, MUKPOTIPETapaThl SIMIIEKJIETOK U CIIEPMATO30M10B, MOJENb « MK pa3BUTHS JATYIIIKIAY.

Jlaboparopnasi padora «/3ydeHne CTpOCHHsI OJOBBIX KJIIETOK HAa TOTOBBIX MUKpPOIIpENapaTax».
IIpakTuyeckasi pa6ora «BpIsBICHNE IPU3HAKOB CXOJCTBA 3aPOABIIIEH TO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUID.

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U MI3MEHYHMBOCTH OPraHU3MOB

Vcropus CTaHOBIIEHUS M Pa3BUTHUSA T'€HETHKH Kak Hayku. PaGotsl I'. Menpnens, I'. ne ®@pusa, T. Moprana. Posib oTedecTBEHHBIX YYEHBIX B
pasButuu renetuku. Paboter H. K. Konsiora, H. U. BaBunora, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununyenko, H. B. Tumodeena-
Pecosckoro.



OCHOBHBIE TEHETUYECKHUE MTOHATHS U CUMBOJIBI. [ OMOJIOIMYHbBIE XPOMOCOMBI, aJJIENbHBIE T€Hbl, AIbTEPHATUBHbIC IPU3HAKHU, JJOMUHAHTHBIN U
peLiecCUBHBIN IPU3HAK, FTOMO3UI0Ta, TE€TEPO3UT0Ta, YUCTasl JIUHUSA, THOPU/IBI, TeHOTHUII, (eHOTHI. OCHOBHbBIE METO/Ibl FT€HETUKU: THOPHI0JOTHUECKHUH,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKUA.

JleMoHCTpan U

Ioptpetswt: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konbios, H. Y. BaBunos, A. H. benozepckuii, I'. JI. Kapnieuenko, FO. A. @unumnyeHko,
H. B. Tumodees-PecoBckuid.

Tabmuiel U cxeMbl: «MeTOIbI TeHETHKIY, «CXEMBbI CKPEIITUBAHUS.

JlaGopaTopHuas padora «/[po3oduiia kak 00BEKT FTeHETUIECKUX UCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. [lepBblil 3akoH MeHenst — 3akoH eInHO00pa3usi THOPUI0B MEepBOro nokojieHus. [IpaBuino 1oMUHUpPOBAHUS.
Bropoii 3akon MeHens — 3aK0H paciieryieHus Mpu3HakoB. [[uTomornueckiue 0CHOBBI MOHOTHOPHIHOTO CKPEIMBaHU. [ HTIOTE3a YUCTOTHI TaMET.

Amnanusupytoiee ckperiuBanue. [I[poMexxyTouHblid XapakTep HacienoBanus. Pacienienne mnpu3HakoB MNPy HETTOJTHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBaHue. Tperuid 3akoH MeHnenss — 3aKOH HE3aBHCHMOIO Hacle[OBaHMsI MPHU3HAKOB. lluTojormueckue OCHOBBI
JUTUOPUIHOTO CKPEIIMBAHMUSL.

CL[CHJ'ICHHOC HaCJICAOBAHHUC IIPU3HAKOB. Patoter T. MopraHa. CI_ICHJ'ICHHOC HACJICAOBAHUC TI'CHOB, HAPYHICHUC CLCIJICHUSA MCKAY I'CHAMMH.
XpOMOCOMHEl}I TCOpHA HACICACTBCHHOCTHU.

I'eneruka nosa. XpoMOCOMHBIM MEXaHU3M OIPEAEIEHUS M0Ja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. I'OMOraMeTHBIN U TeTepOraMeTHBIN MOJ.
['enernueckas CTpyKTypa MOJOBBIX XpoMocoM. HacneoBanue npu3HakoB, CLEMJICHHBIX C [TOJIOM.



I'enorun kak wnenoctHas cucreMa. IlnedoTponuss — MHOMKECTBEHHOE [JEHCTBHE IeHa. MHOXKECTBEHHBIM ajulenusM. Bzaumopneincrsue
HeaJuieNnbHbIX reHoB. KomiiemenTapHocTs. Onucras. [lonumepust.

['eneTnuecKkuil KOHTPOJIb Pa3BUTHs PACTEHUH, )KMBOTHBIX M YeJIOBEKa, a Takke (PU3MOJIOTMYECKUX IMPOLECCOB, MOBEACHHUS U KOTHUTHUBHBIX
¢byHkuuil. 'eHeTnyeckre MeXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH — MapasuT» U «XO03IMH — MUKpoOHOM». ['eHeTnueckue
aCTIeKThI KOHTPOJISL M U3MEHEHUsI HACJIeJICTBEHHON MH(POPMAIIUY B TIOKOJICHHUX KJIETOK  OPTraHU3MOB.

JleMoHCTpaL U

ITopTpetsl: I'. Menaens, T. Mopras.

Tabmuubl u cxemsl: «IlepBerii 1 BTOpo 3akoHBI Mennpens», «Tpernii 3akoH Menpens», «AHaTU3UpyOlIee cKpemuBanuey, «Hemomnoe

TOMUHHpOBaHuEe», «CIIEIJICHHOE HacleOBaHUE MPU3HAKOB Yy Apo3oduisy, «['eHernka mona», «Kapuorun venoBeka», «Kapuotum apo3oduis,
«Kapuorun ntuns», «MHOXKECTBEHHBIN ajliean3mM», «B3anMoaeicTBie reHOBY.

Ob6opynoBaHue: MOJIENb JJIsl AEMOHCTPALMU 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOIO MOKOJIEHUS M paclIeIICHHs IPU3HAKOB, MOJIENb IS
JEMOHCTpALlMM 3aKOHA HE3aBUCHMOIO HAcJeJ0BaHMs IPU3HAKOB, MOJENb Ul JIEMOHCTPALMM CLEIJICHHOIO HACIEeIOBAHUS INPHU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKponpenapat: «/po3odpunay.

IpakTnyeckas padora «/3ydeHne pe3ybTaTOB MOHOTHOPUAHOTO CKPEIIMBAHUS Y IPO30(DHUIBI».

IpakTnyeckas pa6ora «/3ydeHue pe3yabTaToB AUTHOPUIHOTO CKPELUIUBAHUS Y APO30(UITBIY.

Tema 13. 3aK0HOMEpPHOCTH H3MEHYMBOCTH

BzauMmonelicTBue renotuma u CpCALI Ipu (I)OpMI/IpOBaHI/II/I (I)CHOTI/IHa. M3MeH4YUBOCTh IIPU3HAKOB. KauecTBeHHBIC U KOJIUYECCTBCHHEIC IIpU3HAKH.
Buael n13MEeHUMBOCTH: HEHACIIEACTBEHHAS U HACJICACTBEHHAS.

MoudukaonHas H3MEHYUBOCTh. Ponb cpensl B (OPMHPOBAHMM MOIUGPHUKAIIMOHHON H3MEHYMBOCTH. Hopma peakuuu mpu3HAaKa.
Bapuarnuonnslii psg u Bapuaronsas kpusas (B. Moranncen). CBoiicTBa MOAN(PUKALMOHHON N3MEHYUBOCTH.



I'emoTunnueckass M3MEHYUBOCTH. CBOWMCTBAa T'€HOTHIIMYECKOM WM3MEHUYMBOCTH. BHABI T€HOTHIIMYECKON W3MEHYHMBOCTH: KOMOHWHATHBHAS,
MYTallMOHHAs.

KoMOunHaTHBHAs U3MEHUYMBOCThL. Meii03 U 10I10BOM Imponecc — 0CHOBA KOMOMHATHUBHOM U3MEHYMBOCTH. P0OIbs KOMOMHATHBHOM U3MEHUYNBOCTH B
CO31aHUHU I'CHETUYECCKOI'O p33H006paSI/I$I B IIpe€aciiax OJJHOIO BUA.

MYTaHI/IOHHaH N3MCEHYHUBOCTbD. BI/I,I[BI MYTaHHﬁZ I'CHHBIC, XPOMOCOMHBIC, TCHOMHBIC. CrHoHTaHHBIE U HMHAYOUPOBAHHBIC MYTAIlUH. HI[GpHBIe n
HUTOINIa3SMAaTUYCCKUC MYyTalllH. Comarudeckue U IOJIOBBIE MyTaluu. HpI/ILII/IHBI BO3HHUKHOBCHU MYTaHI/If/'I. MYTaFCHI)I 1 UX BJIWSAHHUEC HA OPraHU3MBI.
3aKOHOMCpHOCTI/I MYyTallUOHHOI'O IIpo1ecca. 3aKOH TOMOJIOTHYSCKHX pAa0B B HaCHeHCTBCHHOﬁ N3MCHYNBOCTH (HI/I BaBI/IJ'IOB). BHe;mepHa;I

U3MCHYHBOCTDb U HACJICACTBCHHOCTbD.

Dnucenemurka u INUSeHOMUKA, pPOJlb ISNUCEHEMUUYECKUX qbalcmopoe 6 HACAe008AHUU U UBMEHYUBOCHU qbeHomunutteCKux NpU3HaKoe 'y
OP2AHUIMOB.

JdeMoHcTpannn
IToptpetst: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl ¥ cxeMbl: «Buasl  u3MeHYUBOCTHY, «MoaudukanmoHHas W3MEHUYMBOCTHY», «KoMmOWHAaTHBHAs W3MEHUMBOCTHY, «Meio3y,
«OmnonotBopeHuey, «I eHernueckue 3a00aeBaHus YeaoBekay, «Buabl MmyTaruiiy.

OO6opynoBaHue: KHUBbIE U TepOapHbIC SK3EMIUIAPbl KOMHATHBIX pacTeHUH, pUCYHKH ((oTorpaduu) *KMBOTHBIX C Pa3IMYHBIMU BHUJIAMHU
M3MEHYHBOCTH.

JlaGopaTtopnass pa6ora «/ccnenoBanue 3aKOHOMEPHOCTEH MOJIU(PUKAIMOHHOW H3MEHUYMBOCTH. [locTpoeHMe BapHallMOHHOTO psijia U
BAPUALIMOHHON KPUBOI».

IMpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpEIapaTax)m».

Tema 14. I'eHeTuKa YejioBeKa



Kapruorun uyenoseka. MexayHapoaHass IporpaMMa HMCCIEJOBaHUsA TIE€HOMa 4eloBeKa. MeToApl W3y4eHHMsT TEHETHUKH YeJIOBEKa:
IeHEAJIOTNYEeCKUH, ONM3HELOBBIN, UTOICHETHUECKUH, MONMYJISAIMOHHO-CTATUCTUUECKUH, MOJeKyIsipHO-reHeTndeckuil. CoBpeMeHHOe OmpeseIeHHe
TEHOTHIIA: IIOJTHOTCHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM uucie ¢ nomousio [11[P-ananu3a. HacnenctBenHsle 3a001eBaHus YeIOBEKa.
I'eHHBIE M XpOMOCOMHBIE O0OJ€3HM 4YenoBeKa. boyie3HM C HacleACTBEHHOW MpPeapaclojOkKEeHHOCThI0. 3HAa4eHHWe MEIUIMHCKONM TI'eHETUKH B
IIPEIOTBPALLEHUN U JIEUEHUU T'€HETUYECKUX 3a00JeBaHUIl denoBeka. Meauko-reHeThueckoe KoHcyapTupoBaHue. CTBosioBble KieTKu. [lonsiTue
«TEHETUYECKOTO0 Ipy3a». DTUUECKUE ACHIEKThl UCCIIEI0BaHUN B 00JIaCTH pelakKTUPOBAHKsI FT€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (baKTOpr ITOBBIIICHHOMN YYBCTBUTCIIBHOCTHU YCJIIOBCKA K (1)I/ISI/I‘IGCKOMy U XUMHUYCCKOMY 3arpsa3HCHUIO OKPY)KaIOIHeﬁ CpCabl.
I'eneTnueckas IpeaApacIIoIOKCHHOCTD YCJIIOBCKA K IMATOJIOTUAM.

JdeMoHcTpannn

TaOauibl U CXEMBI: «Kapnonm YCJIIOBCKA, «MeTtoasl HU3YUCHUSA TCHCTUKHU YCIIOBCKA», «["eneTnyeckue 3a00€BaHNS YETOBEKAY.

IIpakTuyeckasi padora «CocTaBieHuEe U aHAIU3 POJIOCIOBHOM.

Tema 15. Centekunsi OpraHu3MoB

JlomecTukanus U cenexuus. 3apoxkaeHue cesekunn u gomectukanuu. Yuenue H. M. BaBuoBa o LleHTpax npoHCXoXaAeHUsI 1 MHOTOOOpasus
KYJIBbTYPHBIX pacTeHHH. PoJIb celeKuy B CO3JaHMM COPTOB PAaCTEHUI M MOpPOJ KUBOTHBIX. CopT, MOpoAa, MTaMM. 3aKOH TOMOJIOTUYECKUX PSZIOB B
HacnencTBeHHo! n3meHnunBoctu H. V. BaBunosa, ero 3nHaueHue AJis CENEKIIMOHHON pabOTHI.

Metoapl cenekimoHHOM paboThl. MIcKycCTBEHHBIM OTOOP: MAacCOBBIM M WHJMBHUAYAIbHBIA. DTarbl KOMOWMHAITMOHHOW ceneknuu. VMcneiTanne
MIPOU3BOIUTENEH IO MOTOMCTBY. OTOOP MO TEHOTHUITY C ITOMOIIBIO OIIEHKU (PEHOTHIIa TOTOMCTBA M OTOOP M0 TeHOTHITY ¢ IoMolkio aHanmm3a JJHK.

HckyccTBEHHBI MyTareHe3 Kak METOJ CEJIeKLMOHHOM paboThl. PanualoHHBIH M XUMHYECKUH MyTareHe3 Kak HCTOYHHMK MYyTalui y
KYJIbTYpPHBIX (OopM oOpraHu3MoB. lcnonp3oBaHuE T'€HOMHOTO peJaKkTUpOBaHHS U MeToA0B pekomMOuHaHTHbIX JIHK s momyueHus: mcxomHoro
Marepuaa JUis CEJIeKIUU.



[Tonydyenne mnonumionaoB. BHyTpuBumoBas rubpuauzanus. bBIM3KOpOICTBEHHOE CKpelMBaHWe, WM UHOpunuHr. HeponcTBenHoe
CKpelLIMBaHUe, WIM ayTOpuAMHI. ['eTepo3uc u ero npuuuHel. Mcnons3oBanue rereposuca B cenekuuu. OtnanénHas rubpuausanud. [Ipeogonenne
Oecrutoins MEXBUIOBBIX THOPUIOB. JIOCTHIKEHNUS CETICKIINH PACTEHUH U )KUBOTHBIX. «3e1éHas peBONOYULY.

CoxpaHeHUE M WU3YYCHHE TCHETHYECKHX PECYpPCOB KYJIBTYPHBIX PACTCHUU W WX JUKUX POJIUYCH JUIS CO3JAHHS HOBBIX COPTOB U THOPHUIIOB
CEeNTbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u Ynpasienue 2eHemuuecKuMU pecypcamu CeilbCKOXO3AUCMBEHHbIX U NPOMbLCIIO8bIX
HCUBOMHBIX 8 YENAX VIVUULEHUs. CYUWECMBYIOWUX U CO30AHUS HOBLIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCIe ¢ NPUMEHEHUEM COBPEMEHHBIX MemOo008
HAYYHBIX UCCTIe008AHUL, NEePed08blX UOell U NePCHEKMUBHBLX MEXHOI02ULL.

JleMoHCTpaL U

[optpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykssinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuubt u cxembl: «LIeHTPBI TPOUCXOKACHUS U MHOTOOOPa3Hs KyJIbTYPHBIX PACTCHHI», «3aKOH TOMOJIOTHYECKHX PSOB B HACIEICTBEHHOM
M3MEHUYUBOCTHY», «MeTobl cenekiumny, «Otaanénnas rudpuanzanus», «Myrareses.

Jlaboparopnasi padora «/3yueHne COpTOB KyJIbTYPHBIX PACTEHUN U ITOPOJ JOMAIIHUX KUBOTHBIX».
Jlaboparopnasi padora «/3ydyeHrne METOZI0B CEJIEKIIUN PACTCHUI.
IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN.

Ikckypeusi «OCHOBHBIE METO/bI M JOCTHIKEHHS CENeKLIUU PACTeHWH M KMBOTHBIX (HA CEJIEKIIMOHHYIO CTAaHLMIO, IJIEMEHHYIO0 (epmy,
COPTOUCIIBITATEIbHBIA YUACTOK, B TEIJIMYHOE XO35HCTBO, B 1a00paTOPUIO arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BMoTEeXHOJIOrUsl U CHHTETHYECKAS OUOJIOTrUA

OOBEeKTHI, UCMOIb3yeMble B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBbIE KYJIbTYpPbl, MUKPOOPTaHU3MBI, UX XapaKTepUCTHKa. TpaJullnOHHAs
OMOTEXHOJOTHA:  XJIeOONeueHue, IOJlydeHHE  KHCIOMOJIOUYHBIX  MPOAYKTOB, BHUHOAenue. Mukpoouonorndeckuii  cuHTe3.  OOBEKTHI
MUKpOOHONIOrnyecKux TexHojaoruii. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMHHOB.



CoztaHue TEXHOJIOTMHM U MHCTPYMEHTOB 1I€JIEHAIIPaBIEHHOTO U3MEHEHUS U KOHCTPYUPOBAHUS T'€HOMOB C LIEJIbI0 MTOJIyYE€HUsI OPraHU3MOB U UX
KOMIIOHEHTOB, COJIEpKallliX HE BCTPEUAIOIIMECs B IPUPOI€ OMOCUHTETHUYECKHE ITyTH.

Knerounas umxenepus. MeToabl KyIbTypbl KJIETOK M TKaHeW pacTeHMil U KUBOTHbIX. KpuoOanku. Comarmyeckas ruOpuamsanus u
coMaTtuyeckuii smOpuoreHes. lcmonab3oBaHUE TamiONIOB B CEIEKIUU pacTeHui. [lonyuenue MoHOKIOHANbHBLIX aHmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOIUKTOHATbHLIX aHmumen 6 meoduyune. VICKyCCTBEHHOE OIJIOJOTBOpEHHE. PEeKOHCTpyKLMs SAWLEKIETOK M KJIOHUPOBaHUE
KUBOTHBIX. MeTO TpaHCIUIAaHTAllMU SIA€p KIETOK. TexHonocuu  0300poGnenus, KYIbMUSBUPOBAHUS U  MUKDOKIOHAILHO2O — DPASMHONCEHUs.
CEeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XpoMocoMHasi M TeHHas WHxkeHepus. VIcKycCTBeHHBIH CUHTE3 TeHa M KoHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozdanue mpanceennwix
opeanu3mos. JIoCTHKeHUs ¥ IePCIEKTUBBI XPOMOCOMHOM U TeHHON MH)KEHEPHH. DKOJIOTUYECKHE U STHYECKHE MTPOOIeMbl TeHHON HHKEHEPUU.

Menununckue onorexHosorun. [loctreHomuas mudporas meauiuaa. [TIP-auarnocTuka. MeTtaboIOMHBIN aHAIM3, TCHOLICHTPUYCCKUN aHAIIN3
MpOTeOMa 4YeJIOBEKa JUIsl OLIEHKH COCTOSIHUSI €ro 370poBbs. Mcronb30BaHMe CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OnouHKEeHEepuUs HJis
pa3paboTku (yHIaMEHTaIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3JaHUsl KOMIUIEKCHBIX TKaHEeW COoYeTaHHeM TEXHOJOTHH TPEXMEPHOTro

OnonpuHTHHTA U cKaddoIIuHTa 1151 PEIICHHS 3a7a4 TePCOHATM3UPOBAHHON MEIUITUHBI.

CoznlaHue BEKTOPHBIX BaKIMH C LENbI0 oOecrieueHus: KOMOMHUPOBAHHOM 3amuThl oT Bo3Oynutenei OPBU, ycraHoBieHHe MOJIEKYISPHBIX
MexaHu3MoB QyHkunonupoBanusi PHK-conepxkaiinx BUpycoB, BbI3bIBAIOIIMX 0CO00 OMAacHbIe 3a00I€BaHNSI YEJIOBEKA U )KMBOTHBIX.

JleMoHCTpaL U

Ta6n1/1u},1 u cxeMbl: «Vcmonp30BaHne MHUKPOOPTaHU3MOB B ITPOMBIINIJICHHOM ITPOU3BOJICTBEC), «Knerounas HHXXCHCPUA», «I"ennas HWHXKXCHCPUS».

JlaGopaTopnasi pa6ora «/3ydyeHrne o0bEeKTOB OMOTEXHOIOTUM.
IIpakTuyeckas padora «IloayuyeHrne MOJTOYHOKHUCIBIX IPOAYKTOBY.

BKCKprI/Iﬂ «buoTexHoJI0orus — BayKHEUIIast MMPOU3BOAUTCIIbHAA CUJIa COBPEMCHHOCTHU (Ha OMOTEXHOJIOTHYECKOE HpOI/ISBOJICTBO)».



11 KJIACC
Tema 1. 3apo:kaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABICHNA B 0MOJIOTHHI
OpomouronHas Teopust Y. lapsuna. [Ipeanoceuiky BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb U Hay4yHas JedaresibHOCTh Y. JlapBuHa.

JBuxkymiue cuibl 3Boiourd BuAoB 1o Y. /lapBuHy (BbICOKasi MHTEHCUBHOCTh Pa3MHOXKEHUS OPraHM3MOB, HACJIEICTBEHHAS M3MEHYHMBOCTD,
00pn0a 3a CyIecTBOBaHUE, €CTECTBCHHBINH M HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuaTeTndeckoit Teopun 3Bomroiuu (CTD). HelitpansHas Teopust sBosronru. CoBpeMeHHas YBOJIIOIMOHHAS OMOJIOTHS. 3HAYCHHE
IBOJIIOIIMOHHON TEOPUHU B (POPMUPOBAHUHU €CTECTBCHHO-HAYIHON KapTHHBI MUDA.

JleMoHCTpaL U

[optpetsl: Apuctrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kroswe, Y. lapsun, C. C. YerBepuxon, 1. U. llImansraysen,
Jx. Xonneiin, /1. K. benses.

Tabnuubl u cxemsl: «Cucrema xuBoit npupossl (o K. Jlunnero)», «JlectHuna xuBbix cymects (1o Jlamapky)», «MexaHuzM (popMHpPOBaHUS
npucrnocoOaeHnit y pacTeHui 1 )kuBOTHBIX (1o Jlamapky)», «Kapta-cxema mapmipyra nyremectsus Y. Jlapsunay, «Haxonku Y. /lapBunay, «®@opMsl
00pbObI 3a cymecTtBoBaHue», «lloponel romnybeit», «MHoroodpasue KyJbTypHbIX (QopM KamycTbl», «lloponbl momamHux XKUBOTHBIX», «Cxema
obpa3zoBanus HOBbIX BUIOB (10 Y. [lapBuHy)», «CxemMa COOTHOIIEHUS JBHXKYIIUX CHJI HBOIOLMN», «OCHOBHBIE MOJ0XKEHUS CUHTETHYECKONW TEOpUU
SBOJIIOLIM.

Tema 2. MukposBoonus U eé pe3yabTaThl

HOHYJBII_[I/IH KakK 3JICMCHTapHasA CAUHULA 3BOJIFOIHNU. COBpCMCHHBIC MCTOABI OICHKU I'€CHCTUYCCKOI'O p33H006pa3I/I}I " CTPYKTYPBI HOHYHHL[I/II‘;I.
HN3menenue FeHO(I)OHIIa MOMMYJIAINU KaK 3JICMCHTAPHOC 3BOJIFOLIMOHHOC ABJICHHUC. 3aK0H I'€HETHYSCKOTO PaBHOBCCHUSA I[)K Xap)lI/I, B. Ba171H6epra.

DnemeHTapHbIe (PAKTOPBI (ABMKYIIME CUJIBI) IBOMONKUK. MyTanmonHbIi nporecc. KoMOnHaTHBHAsI H3MEHYUBOCTS. J{peiid reHoB — ciydaiiHbie
HEHaIpaBJIEHHbIE U3MEHEHUSI YacTOT ajuieniel B momysinusax. Dddext ocHoBarens. Ighgexm Oymoiiounoeo eopaviuwika. CHUMCEHUE 2eHemU4ecKo2o



pasznoobpazus: npudunel u cieocmeus. llpossnenue sgppexma opeiigha ecenog 6 6oavuiux u manvix nonyaayusx. Murpanuu. V3omanust nomyasuii:
reorpaduyeckas (IpocTpaHCTBeHHAs ), OMOIOrnYecKas (penpoayKTHBHAS ).

EctectBeHHbIl 0TOOP — HANpaBIAOMUN (akTop 3BOITIOIUU. DOPMBI €CTECTBEHHOT'O 0TOOpA: IBIXKYIIUHN, CTAOMIN3UPYIOMIUN, pa3phIBAOIINN
(nu3pyntuBHbIi). [TonoBoit oT60p. Bo3HMKHOBEHME U 3BOJIOLMS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[Tprcnoco0IeHHOCTh OPraHW3MOB KakK pe3yabTaT MHKPOIBOJIOLMHU. BO3HHKHOBEHHE NPUCIOCOONCHUNH y OpraHu3MoB. ApomMopho3bl U
uanoanantanuu. Ilpumepsl npucnocoOnIeHWid y OpPraHu3MoB: MOpQOJOTrHYecKue, (U3NOJOTHUECKHE, OWOXUMHUYECKUE, TIOBEIACHYECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bup, ero kpurepuu u cTpykrypa. BumooopazoBaHue kKak pe3yabTaT MUKPOIBOIIOIUH. V30usmus — kiroueBoii hakrop BupoooOpazoBanus. [lytu
U CrocoObl BUA000pa30BaHUs: auionaTpuyeckoe (reorpadudueckoe), CHUMIATPUYECKOe (IPKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJMILIOWIA3AIINS,
ruOpuau3anys). JMTenbHOCTh YBOTIOIMOHHBIX TIPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3Hsl.

Ponb sBomoMoHHON OMOJIOTHH B pa3pab0TKe Hay4YHBIX METOJOB COXpaHEeHMs] OMopa3HOOOpa3uss. MUKPOIBOIIONMS U KOIBOJIIOIHUS IMapa3UTOB
U UX X0351eB. MexaHu3Mbl (POPMHUPOBAHUS YCTOMUNBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpanun
Ioptpetsl: C. C. YerBepukos, . Maiip.

Tabmuipl U cxeMbl: «MyTalnoHHass U3MEHYUBOCThY, «[lomynsironHas cTpyktypa Buaa», «Cxema nposBIeHHs 3akoHa Xapau—BaitnOepray,
«/IBMKyIITHE CUITBI DBOTIOIUNY, « IKOJIOTUYECKAsT M3 MOMYISIUi ceBaHCKOU (openny, «I eorpadudeckast U30SIHS TUCTBEHHUIIBI CHOMPCKOH
W JIMCTBEHHHUIIBI JaypcKoit», «llomynsinoHHbIe BOJHBI YMCICHHOCTH XHUITHUKOB M JKEPTB», «CXxema JCWCTBUS €CTeCTBEHHOTOo oTOopay, «Dopmbl
O00oprOBI  3a cymiecTBoBaHME», «MHIycTpuanbHbIi MenaHuzm», <OKuBble wHcKomaeMbie», «lIOKpOBUTENBCTBEHHAs OKpacka JKUBOTHBIX»,
«[Ipenynpexnatonias okpacka >XMBOTHBIX», «®Dusuonornyeckue amantanuu», «l[Ipucrnoco0IeHHOCT, OPraHW3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buna», «Buabl-nBolinukm», «CTpykTypa BHuIa B mpupoae», «CrocoObl BugooOpazoBanusy», «l eorpadudeckoe BuA00OpazoBaHUE TPEX
BHJIOB JIAaHBIIIEH», « IKOJIOTHYECKOE BHI000pa3oBaHue BUOB CUHUI, «[lomummonasl pacteHuitny, «KamycTHo-peneunbiii THOpuI.

O6opynoBanue: repO0apuu pacTeHHM, KOJUIEKIIMA HACEKOMBIX, Yy4ela ITUIl U 3Bepeil ¢ MpuMepaMy pa3INdHbIX MPUCIIOCOOICHHM, Yydena ITHI]
U 3Bepei pa3HbIX BUIOB, repOapuy pacTeHUH OIM3KUX BUI0B, 00Pa30BABIINXCS PA3TUUHBIMU CIIOCOOAMHU.




JlaGopaTopnasi pa6ora «BpIsBiIeHNE N3MEHUUBOCTH Y OCOOEH OJJTHOTO BUIA».
JlaGopaTopHuas padora «IIpucnocoGienusi OpraHu3MOB U MX OTHOCUTEINIbHAS 11€7€CO00Pa3ZHOCTDY.

Jla6opaTopnasi pa6ora «CpaBHEeHUE BUI0B [0 MOP(POJIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtoapl u3yueHus: MakpodBorouK. [laneontonoruueckue MeToabl U3ydeHus 3Boironuu. [lepexoqusie Gpopmbl U pumoreHeTHUYECKUE PSAIIbI
OpPraHHU3MOB.

buoreorpaduueckne MeToap! n3ydeHus Bosronun. CpaBHeHne Guiopsl U (hayHbl MaTEpPUKOB M OCTPOBOB. bruoreorpadudeckue oonacta 3emiu.
Buapl-sHIEMUKH U PETUKTHI.

3M6pI/IOHOFI/I‘{eCKHe u CpaBHI/ITCJ'IBHO'MOp(I)OJ'IOFI/I‘leCKI/Ie METOJbl U3YUCHUA 3BOJIIOLUH. I'eneTnyeckne MexaHU3MBI OBOJIOIOHWK OHTOI'CHEC3a U
MOABJICHHA 5BOJIOIMMOHHBIX HOBIICCTB. I'oMonoruyHble U aHAJIOTUYHBIE OpTaHBbI. Py,Z[I/IMeHTapHLIe OpraHbl U aTaBHU3MBbI. MOJ'ICKy.TIS[pHO'FCHCTI/I‘ICCKI/IG,
OMOXMMUYECKHE U MaTeMaTHUYCCKUE MCTOABI M3YUYCHHUA 5BOJIFOIHUU. I'oMmonoruyuHbIC TEHBI. COBpeMeHHLIe MCTOABI IMMOCTPOCHU A @HHOFGHGTI/I‘IGCKI/IX
ACPCBLCB.

XpOMOCOMHBIe MyTalluu U 5BOJIFOIHA T'CHOMOB.

OO0mme 3aKOHOMEpHOCTH (TpaBWia) H3BOMIOUMU. [lpunyun cmenvr  @yukyuii. HeoOpaTUMOCTh HBOMIONUHM. AJaNTHBHAS —pagualvs.
HepaBHOMEPHOCTH TEMITOB IBOJFOIIHH.

JleMoOHCTpaL U
[optpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkens.

Tabmuubl 1 cxembl: «DUIOTEHETUYECKUN psl  Jomaaum», «ApXeomnTepukc», «3Bepo3yOble smepb», «Cterouedansr», «PUHHOPUTHIY,
«CemeHHbIE TManopoTHUKW», «buoreorpaduyeckue 30HbI 3eminy», «lpelip koHTHHEHTOBY», «PenmukThl», «HauanabHble cTaguu >MOPHUOHATIHLHOTO




Pa3sBUTHA IMO3BOHOYHLIX JKUBOTHBIX», «"OMOJIOTMYHBIE M aHAJIOTUYHBIC OpraHbI», «PYI[I/IMCHTBI», <<ATaBI/13MBI», «XpOMOCOMHbIe Ha60p51 YCJIO0BCKa 1
HIMMITIaH3C), «['maBHBIE HalpaBJICHUSA 3BOJIOLIUN), ((O6H_II/IG 3aKOHOMECPHOCTH 5BOJJIIOLIUN.

O6ODVZ[OBaHI/Iei KOJJICKII U, rep6apm/1, MYJIAKU UCKOITA€MbIX OCTATKOB OPraHU3MOB, MYJISI’KH I'OMOJIOTUYHBIX, dHAJIOTUYIHBIX, PpYAUMCHTAPHBIX
OpraHoB U aTaBU3MOB, KOJIJICKIIUH HACCKOMBIX.

Tema 4. IIpouncxosxkaeHue U pa3BuTHe )KU3HU HA 3emJie

HaquHe THUIIOTE3bl TPOUCXOXKIACHUSA KU3HU Ha 3emne. AOuoreHes u IMMaHCIICpMUL. I[OHayT-IHBIe NpCACTaBJICHUS O 3apOXKACHHUU KU3HU
(kpearmoHusm). ['Umore3a MOCTOSIHHOTO camo3apoXxAeHUs ku3Hu u e€ omnpoBepkenue onbitamu @. Peau, JI. Cnammannanu, JI. [lactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHoBHBIE JTallbl HeOpraHW4ecKkod sBomtoluu. [lmaHeTapHas (reojoruyeckas) BOJIONUSA. XHUMHUYECKas HBOMONUS. AOHOTEHHBIH CHHTE3
opraHudeckux BemiecTB u3 Heopranuueckux. OmeiT C. Mmmnepa u I'. FOpu. Ob6pazoBanue noiaumepoB u3 MoHoMepoB. KoarepBaTHas rumoresa A.
W. Onapuna, runote3a nepsuyHoro OynpoHa J[k. XomnaeiiHa, renernyeckas rumnotesa I'. Mémnepa. Pubosumser (T. Uek) u runoresa «mvupa PHK»
V. T'un6epra. opmupoBanre MeMOpaH U BOZBHUKHOBEHUE TTPOTOKIIETKH.

Hctopus 3emnu u metoasl e€ uzydeHus. VMckonaemble opranndeckue octatku. I'eoxpoHonorust u e€ metoapl. OTHOCUTENbHAsA U a0COMIOTHAsS
reoXpoHoJIorus. I'eoXpoHoornueckas mKaia: 0Hbl, 3pbl, IEPUOJIBI, JITOXU.

HauanpHbie 3Tambl OpFaHquCKOﬁ apoaronuu. IlosiBIeHNe U ABOIIOLMS IEPBLIX KJICTOK. 3BOJ’IIOI_[I/I$I MeTaboau3mMa. Bo3sHuKHOBEHME MEPBLIX
OKOCHUCTEM. COBpCMCHHBIe MI/IKp06HLIC OMOIIEHKH KaK aHaJIOT MEPBLIX HA 3emite COO6H.[CCTB. CTpOMaTOJ'II/ITLI. HpOKapI/IOTBI U DYKapUOTHI.

HpOI/ICXO)KIleHI/IC OYKapuoT (CI/IM6I/IOFCH63). 3BOHIOI_II/IOHHOC MMPOUCXOKACHUC BUPYCOB. HpOI/ICXO)KI[CHI/Ie MHOT'OKJICTOYHBIX OpPraHHU3MOB.
Bo3HuukHOBEHNE OCHOBHBIX I'pyImn MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl ABOJIIOIMU BbICIIUX pacTeHuid. OcHOBHbIE apoMopdo3bl pacteHuil. Boixon pacrenuii Ha cymry. [losiBieHHe CHOpPOBBIX
pacTeHuii u 3aBoeBaHue UMM cylid. CeMeHHble pacTeHus. [IponcxoxkaeHne NBETKOBBIX PACTEHU.



OCHOBHBIE 3Talbl 3BOJIONHUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOsIBICHUE
coBpeMeHHBIX THUMOB. IlepBble XOpmoBble kUBOTHbIE. JKW3Hb B BOJE. DBOJIOLUA MMO3BOHOYHBIX. [IpomcxoxkaeHue ampuOuil U penTHIHM.
[TpoucxoxaeHne MIEKOMUTAIOMKX U NTHLl. [IpuHimn kiroueBoro apomopdosa. OcBoeHne 6ecro3BOHOYHBIMH U TTO3BOHOYHBIMH KHUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM M MEpUOAAM: apXeH, MPOTEPO30H, Maleo30M, Me3030M, KaiHO30M. OOIIas XapakTepUCTHKA KiIUMaTa U
reoJIOTUYECKUX TpoleccoB. [losBiIeHne M pacHBET XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro YCIOBUS M BIMSHHE Ha Ta30BbI COCTaB
aTMOCQEpBHI.

MaccoBbie BEIMHpaHHsI — SKOJOTHUECKUE KPU3UCHI IPONLIOro. [IpuurHbI U ciecTBHsI MacCOBBIX BhIMUPaHUN. COBPEMEHHBIN IKOIOTUUCCKUIT
Kpu3Huc, ero ocodbennoctu. [Ipodiiema coxpaneHus 6nopazHooOpasus Ha 3emiie.

COBpeMeHHaﬂ CHUCTEMA OPraHU4YCCKOIro MHpa. HpI/IHIII/IHI)I KJIaCCI/I(bI/IKaIII/H/I OpraHnu3MoOB. OCHOBHEIC CHCTEMaTUYCCKHE T'pYyIIIbl OPTaHHU3MOB.

JleMoHCTpaLuu
[optpetsl: ®. Penu, JI. Cnamnanuanu, JI. ITactep, U. 1. Meunukos, A. 1. Onapun, Jx. Xongeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuiel u cxeMbl: «Cxema ombita . Penn», «Cxema ombita JI. [TacTepa mo u3ydeHHIO caMO3apOXKACHHS >KM3HH», «CXxema OIbITa
C. Munnepa, I'. IOpu», «3Tanbl HeopraHU4YecKOW 3BOMIOIUNY, «['€oxpoHOnorMyecKas Imkaia», «HaudampHble 3Tambl OpraHUYECKOW HSBOJIOLUN,
«CxemMa o0Opa3zoBaHusi HSyKapuoT TyTéM cuMOHMoreHesa», «(Cucrema KUBOM mpupoasl», «CTpoeHue BHpYyca», «ApoMopdO3bl pacTeHU»,
«PunnopuTH», «OIHOKIETOYHBIE BOJAOPOCINY», «MHOTOKIETOUHBIE BOAOpoCciny, «Mxuy, «llamopotHukuy, «I'onoceMeHnHble pacteHus», «OpraHbl
[[BETKOBBIX pacTeHHil», «CxeMa pa3BUTHS >KUBOTHOTO MHpPa», «ApomMopdo3bl KHBOTHBIX», «[Ipocteitmmey», «Kumeunomnomnoctasiey», «llmockue
yepBu», «Unenucronoruey, «PuiOb», «3eMHOBOAHBIEY, «lIpecMmbikatommecsy, «IItuipn, «Maekonuratomuey, «Pa3BuTre XU3HA B apXeHUCKOU dpey,
«Pa3BuTHe XKU3HU B MPOTEPO3OMCKOMN Iper», «Pa3BUTHE KU3HU B MMAICO30MCKOU 3pey, «Pa3BuTue )KU3HU B ME3030MCKOU 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», «COBpeMEHHasi CUCTEMA OPraHUYECKOTO MUAPay.

O6ODVI[OB3HI/I€Z rep6apHH paCTeHI/Iﬁ Pa3JIMYHBIX OTACIIOB, KOJJICKIIMU HACCKOMBIX, BJIAXHBIC NPCIapaThbl )KUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB,
KOJUICKIWH HWTITIOKOKHX, CKCJICTBI ITO3BOHOYHBIX XUMBOTHLBIX, YydCjia ITUI WU 3Bepe171, KOJUICKIIMH OKaMeHeHOCTeﬁ, TTOJIC3HBIX HCKOITACMbIX, MYJISAKH
OpraHu4YCCKUX OCTATKOB OPraHU3MOB.

BupryanbHasi sagoparopHasi padora «MojenupoBanue omneiToB Musuiepa—tOpu 1Mo M3y4eHHI0 aOMOreHHOTO CHHTE3a OpraHMYeCKHX
COCIMHEHHI B TIEPBUYHON aTMOChepey.



JladoparopHasi padora «/3ydeHne u OnMcaHue UCKOIIAEMbIX OCTaTKOB IPEBHUX OPraHU3MOBY.
IpakTuueckasi padora «3yueHne oCOOEHHOCTENH CTPOCHUS PACTEHHUI Pa3HBIX OTJEIIOBY.

IMpakTHyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxo:kaeHue yeJ10BeKa — AHTPONOreHe3
Paznenb u 3anaun aHTponosorui. MeToabl aHTPOIIOJIOTHH.
CraHoBIIeHHE NIPEACTaBICHUHN O MPOUCXOKACHUM UeroBeKka. Penurnosneie Bo33peHus. COBpeMEHHbIE HAyUHbIE TEOPHUU.

CXO,I[CTBO YyelloBeKa C JKMBOTHBIMU. CHCTEMAaTHUYECKOE TMOJIOKCHHE YCIOBEKa. CBI/II[eTCJ'ILCTBa CXO0ACTBa YCIOBCKA C JKHUBOTHBIMU!
CpaBHI/ITeHLHO'MOpq)OJ'IOFI/ILICCKI/Ie, 3M6pI/IOJ'IOFI/I‘-IeCKI/Ie, (1)I/I3I/IOJ'IOFO'6I/IOXI/IMI/ILICCKI/IG, IMOBCACHYCCKHUC. OTnuuus dYeloBEeKa OT KHUBOTHBIX.
HpHMOXO)KI[CHI/IC 1 KOMIUJICKC CBA3aHHBIX C HUM IIPHU3HAKOB. PazButHe rogoBHOro Mo3ra u BTOpOI71 CHUTHAJIbHOM CHCTEMEI.

JBuxyme cuibl ((akTopbl) aHTpONOreHes3a: Ouonoruueckue, counuanbHble. COOTHOIIEHHE OMOJOTMYECKHMX U COIMANIbHBIX (DaKTOPOB B
aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJUU aHTpoIoreHe3a. PaHHue uenoBeKooOpazHble 00€3bsiHbI (MPOKOHCYNBI) M paHHWE MOHTHJBl — OOLIMe MpeaKu
YeJI0BEKOOOPa3HbIX 00€3bsH M JI0JeH. ABCTPAaNONUTEKH — JIBYHOTHE MpeAku Jtojed. UenoBek yMmenbld, MepBble M3TOTOBJICHHS OpYyAMH TpyAa.
YenoBek NpsAMOXOJAIIMI U NEPBbIA BBIXOJ JItoJIeH 3a mpenensl Adpuku. Yenosek reinenbOeprekuil — oOmuil npegok HeaHAepTaIbCKOro YelloBeKa U
4eJI0BEKa pa3yMHOro. YenoBeK HeaHAECPTAIBbCKMM KAaK BHJ JIIOJEH XOJIOMZHOTO KiIMMara. YeloBEeK pa3yMHBIM COBPEMEHHOTO THIA, AEHUCOBCKHMN
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaeinaMu Adpuku. [laneorenernka u najieoreHOMUKA.

3BOJ’IIOI_II/ISI COBPCMCHHOTO YCJIOBCKA. EcrecTBennbIl OT60p B NOmyJrsAluAX YCJIOBCKaA. MYTaI_II/IOHHHﬁ npooecc u HOJ'II/IMOp(I)I/BM.
HOHy.HSII_II/IOHHLIC BOJIHBI, ﬂpeﬁ(p ICHOB, MUI'pALlUA U <(3(I)(I)CKT OCHOBATCJIsI» B MONYJIALNUAX COBPEMCHHOI'O 4YCJIIOBCKA.

Yenoeueckue pacwl. [lonstue o pace. bonbmme pacel: eBporneouaHas (eBpasuiickas), aBCTpajo-HErpouaHas (PKBATOpUANIbHAs),
MOHTOJIONHAsE (a3uaTcKO-aMepUKaHCKas). Bpemss W myTu pacceneHus denoBeka 1o IutaHere. EnuHCTBO 4yenmoBeueckux pac. Hayunas



HECOCTOSTEIILHOCTh pacu3Ma. [IprucrnocoOIeHHOCTh YeIOBeKa K Pa3HBIM YCIIOBUSM OKPYXKaIome cpenbl. BiausHue reorpaduyeckoit cpensl u aperida
reHOB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexucuuIuinHapible MeToAbl B (Gu3nuecKoil (OMOJOTrHYecKON) aHTPOIOJIOrHHU. DBOIIOIMOHHAS AHTPOMOJIOTHS M IaJIe0aHTPONOJIOTHUs
YeJI0OBEUYeCKUX MOMysiuuid. buocormanbHble ucclieJOBaHUS MPUPOABI yelloBeka. lMccinenoBaHnue KOIBOMIONUM OMOJOTHYECKOTO M COLMAIBHOTO B
YeJI0BEKE.

JleMoHCTpaL U

Ioprpetet: Y. HapBun, JI. Jluku, S. . Porunckuii, M. M. I'epacumos.

Tabmuiel ¥ cxeMbl: «MeToIbl aHTpONoJIoTUNY, «['0JOBHON MO3r YenmoBekay, «UemoBekooOpa3Hbie 00e3bsiHB), «CKelleT 4eioBeKa M CKeJeT
muMIanse», «PyauMeHThl U aTaBuU3MbD», «/IBHXKYIIME CHIIBI aHTPONOreHEe3a», «IBOJIOIMOHHOE JIPEBO YEIOBEKa», «ABCTpaloNUTeK», «YemoBek

YMCHBIﬁ)>, «Yenosek HpHMOXOZ[HH.[HfI», «I[eHI/ICOBCKI/II‘/‘I YCJIIOBCK» ((HeaH,Z[epTaJ'IBLIBI», «KpOMaHBOHHLI», ((HpCI[KI/I YCJIIOBCKaA», «DTaIsl SBOJIFOIIUH
YCJIO0BCKa», «Packl yeoBeKa.

OO6opyoBaHMe: MYJISDKA OKaMEHEJIOCTeH, MpPeIMEeTOB MaTepUalbHON KyJIbTYpbl MPEAKOB 4YeIOBeKa, penpoAykuuu (dpotorpadun) KapTHH C
MHU(OJIOTHUECKUMH U OMOIEHCKUMU CIOKETaMH ITPOUCX0XKICHNS YenoBeka, (hoTorpapuu HaxoJOK HCKOMAEMBIX OCTAaTKOB YeJIOBEKa, CKEJIET YeJIOBEKa,
MO/IJIb Yepera 4eJI0BeKa U uepena MUMIIaH3€e, MOJIeNIb KUCTH YeJI0BEKA U KUCTH IMIMMIIaH3€, MOJIEJIN TOPCa IPEAKOB YeJIOBEKa.

JlaGopaTopHnasi pa6ora «l3yueHne ocoOeHHOCTEI CTPOECHHUSI CKeleTa YeI0BeKa, CBA3aHHbBIX C MPSIMOXO0XKICHUEM.

IIpakTuyeckas padora «/3yyeHne 3K0IOrH4eCKuX aJanTalui 4eI0BEKay.

Tema 6. JK0JI0rUsI — HAYKA 0 B3AaUMOOTHOIIEHUSIX OPraHU3MOB M HAIOPraHNU3MEHHbIX CUCTEM € OKPYKaI0ILIeil cpenoi

3apoxaeHue u pa3BuTHe dKojiornu B Tpynax A. 'ymbomsara, K. @. Pynse, H. A. CeBepuoBa, DO. I'ekkens, A. Tencnu, B. H. Cykauéga.
Paznensr u 3agaun sxostorud. CBsI3b IKOJIOTHH C IPYTUMH HaAYKaMHU.



Mertonsl skonoruu. lloneBeie HaOMIOACHUS. DKCIEPUMEHTHI B JKOJOTHH: TMPUPOAHBIE W J1abopaTopHbie. MOAEIMpPOBaHHE B JKOJOTHH.
MOHUTOPUHT OKPYXKAIOIIEH CPebl: TOKAIbHBIN, pErHOHAIBHBIN U TJI00ATbHBIN.

3HaUeHHE SKOJOTMYECKUX 3HAHUM JJIs1 4C€JIOBEKaA. DKOJIOTUIECKOE MHPOBO33pPCHHUEC KaK OCHOBa CBsI3€il dYeJloBeYeCTBa C HpHpOI[OI;'I.
CDOpMI/IpOBaHI/Ie 9KOJIOTHYECKON KYJbTYPbI U 9KOJIOTHYCCKOU IrpaMOTHOCTH HACCJIICHU.

JemMoHCcTpauMu

[optpetsl: A. 'ym6ompaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

TaOauibl U CXEMBI: «Pazensl OKOJIOTHI)), «MeTtoasl OKOJIOTHHN)), «Cxema MOHHUTOpHUHI'A OKPY)KEIIOH_Ieﬁ Cpcab».

JlabopaTopnasi padora «/3ydyeHrne METOZ0B 3KOJIOTMYECKUX UCCIECIOBAaHUNY.

Tema 7. Opranusmsl U cpea 0OMTAHUA

Okojorudyeckue (QakTopbl U 3aKOHOMEPHOCTH HX jAelcTBus. Knaccudukanus sKoIOrnyeckux (QaxTopoB: abMOTHYECKHE, OMOTHYECKHE,
a"TpornoreHHsle. O0ImuMe 3aKOHOMEPHOCTH JAEHCTBHS dKonorndeckux ¢axtopos. IlpaBuno munumyma (K. Hlnpenrens, 0. JIn6ux). TonepaHTHOCTD.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue paktopbl. CBET Kak dKOJOru4eckuit gpaxrop. JlelicTBrue pa3HbIX YyH4aCTKOB COJTHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. JKOJIOTHYECKHE
IpyNIbl PACTEHUH U )KUBOTHBIX 110 OTHOILIEHUIO K cBeTy. CUrHabHast poJib cBeTa. POTONEPHOIU3M.

Temmeparypa Kak skojoruueckuil ¢axrtop. JlefictBue TemmepaTypbl Ha opraHu3Mbl. [loMKMIIOTEpMHBIE M TOMOHOTEPMHBIE OPTaHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxxnocte kak skomnorudeckuii ¢axrtop. IlpucnocoOnenuss pacteHuil K mojjep:kaHui0 BoAHOro Oananca. Knaccudukamus pacteHHil mo
OTHOIIEHHUIO K Bojie. [Ipucnoco0aeHus ;kMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEKUMA.



Cpel[BI obuTaHus OpraHu3MOB: BOJHAasdA, HA3CMHO-BO3AYIIHAsA, IMOYBCHHAsd, I‘Hy6I/IHHa$I MMoAINO4YBCHHAsA, BHYTPHOPraHU3MCHHAA. DOu3nKo-
XAMHUYECKHE 0COOEHHOCTH cpea o0uTaHUs OpraHU3MOB. HpI/ICHOCO6HeHI/I${ OpTraHMU3MOB K JKHM3HHU B Pa3HbIX CpEaax.

buonornueckne PUTMBI. Buentaue un BHYTPCHHUEC PUTMBI. CYTO‘IHI)IG U TOAUYHBIC PUTMBEI. HpI/ICHOCO6J'I€HHOCTB OpraHu3MoOB K CC30HHBIM
U3MCHCHUAM YCJ'IOBI/II‘/'I KHU3HU.

Kuznennsie ¢Gopmbl opranuzMoB. llonarue o xuzHeHHOl ¢opme. KusHeHHbIe (HOPMBI pacTEHUM: AepeBbs, KYCTApPHUKH, KYCTapHUYKH,
MHOTOJICTHUE TPaBBbl, OJHOJIETHUE TPaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3p0o0nOHTEL. OCOOCHHOCTH CTPOCHUS U 00pa3a
KU3HHU.

buotnyeckue ¢akropel. Bumbl OMOTHUECKHX B3aMMOJEHCTBMIA: KOHKYPEHLMS, XUIIHUYECTBO, cUMOM03 M ero Qopmsl. Ilapazutusm,
KOOIlepanus, MyTyaJu3M, KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxyeOHW4YecTBO). Herpoduueckme B3ammoneicTBusi (Tomuueckue, (Gopuyeckue,
¢dabpuueckue). 3HaueHHEe OMOTHYECKHUX B3aUMOJECHCTBUM Ui CYyLIECTBOBAaHMS OPraHU3MOB B cpelae oOuTaHusA. IIpUHIMI KOHKYPEHTHOIO
UCKITIOUYECHHUSI.

JleMoOHCTpaLuu

Tabnuubl 1 cxembl: «IKonorudeckne (Gaxkropbp, «CBETOBOH CHEKTpP», «IKOJOTWYECKHE TPYIIbl JKUBOTHBIX IO OTHOIIEHUIO K CBETYY,
«TennoKkpoBHbIE KUBOTHBIEY, «XOJOAHOKPOBHBIE XUBOTHbIEY», «DU3HOJIOTMYECKHE aJalTallud >KUBOTHBIX», «Cpeapl OOMTAHMUS OPraHU3MOBY,
«buonornueckne putmb», <«KuszHeHHble (opMbl pacTeHM», <«KuzHeHHBIE (DOPMBI KHUBOTHBIX», «IKOCHCTEMA IIMPOKOIMCTBEHHOIO Jiecay,
«DQxocucTeMa XBOMHOTO Jiecay, «llenu nutanusy, «XumHudectsoy, «Ilapazutuzmy», «Konkypenuus», «Cumouosy, «KommeHcanusm».

O6opynoBanue: rep0apuy pacTeHUH M SKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIMSHHUIO Pa3IWYHBIX D3KOJOTMYECKHX (PakTopoB, repOapuu
CBETOJIIOOMBBIX, TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIE, TEHEIIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUs, repoapuu u
KOJUIEKIIMH TETJIONIOOMBBIX, 3MMOCTOMKHIX, MOPO30YCTOMYUBBIX pACTEHMI, Yyyesa NTUIl U 3Bepeil, repOdapuu pacTeHUl, OTHOCSIIUXCS K TUTPOPHUTaM,
KcepopuTaMm, Me30(puTaM, KOMHAaTHbIE PACTEHUs JAHHBIX TPYII, KOJUIEKIIMU XHBOTHBIX, OOMTAIOIIMX B PA3HBIX CpeAax, repOapuu M KOJUIEKLIUU
pacTeHui U JKUBOTHBIX, 00JIa/1al0IUX YepTaMHu NMPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHH U3HU, repOapuy U KOJUIEKIIMH PACTeHUN U
KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUIEKIIUU )KUBOTHBIX, YUACTBYIOIIUX B PA3TUYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHnasi padora «BrIsgBIeHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIUSTHUIO CBETa.

JlaGopaTopHnasi pa6ora «BpIsiBieHNe MPUCTOCOOIECHUI OPraHu3MOB K BIUSHUIO TEMIIEPATYPhD».



JlaGopaTopHasi pa6oTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHUI U3 PAa3HBIX MECT OOUTAHUS.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALMI

DKOJIOTUYECKUE XaPAKTEPUCTUKU MOMYJIISITUK. [lomymsiius kak Ononorudeckas cucrema. Poiib HEOTHOPOAHOCTH Cpefibl, PU3HUSCKUX OAphEPOB
U 0COOCHHOCTE OMONOTHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPHI MOMyJsiiuii. OCHOBHBIE MMOKa3aTeIu MOMYISALUNA: YUCICHHOCTbD,
IJIOTHOCTh, BO3PACTHAS U TIOJIOBAsI CTPYKTYPA, POKIAEMOCTh, MPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALIHSL.

DKoJIOrHYecKasi CTpyKTypa nonyisiui. OleHKa YMCICHHOCTH TOMYJSIUU. JJuHaMuKa momysiiuu ¥ €€ peryisiius. buotuueckuit moTeHmman
nonyssauuu. MojenupoBaHue IWHAMHUKK Tonysuud. KpuBble pocTa YHCIEHHOCTH momnyisinud. KpuBble BbDKMBaHUA. Perynsuuss 4McCI€HHOCTH

HOHYHHHHﬁZ POJib q)aKTOpOB, 3aBUCAIINX U HC 3aBUCAIIUX OT IINIOTHOCTH. ODKOJIOTHYECKHE CTpaTeruu BUI0B (I" n K'CTpaTerI/II/I).

[TonsiTrie 00 sKomorMyeckoi Huiie Buaa. MectooOuTanue. MHoromepHas mojnenb 3konornyeckoi Humm JIx.W. Xatunncona. Paszmepsr
3KoJIornyeckoi HuIM. [loTeHunanbHas u peantu3oBaHHas HUIIN.

BI/II[ KaK CUCTEMaA HOHy.]'I?IIIPIfI. Apeam,l BUJIOB. BI/I)II)I N UX JXU3HCHHBIC CTPATCIUM. DKOIOrNYEeCKHE DKBUBAJICHTEI.
3aKOHOM€pHOCTI/I IIOBEACHUS 1 MI/IFpaIII/Iﬁ JKUBOTHBIX. brojiornueckne nHBa3nuu YYKCPOIHBIX BU/I0B.
JleMoHCTpanuu

Ioprper: Ix. . XaTuyuHCOH.

Tabauibl U CXEMbI: «IKOJIOTHYECKHE XapPAKTCPUCTUKU TIOIYJIAIUN, «HpOCTpaHCTBCHHaH CTPYKTYpa HOIIYJIALUN, <<B03paCTHBIC ImUupaMubl
MomyJanuumn», «CKOpOCTB 3aCCJICHUA ITOBCPXHOCTU 3eMin Pa3JIMIHBIMU OPraHU3MaMn», «Moeap 3KOJIOTHYSCKON HUIITH I[)K N. XatunHCcoHa».

Oo6opynoBanue: repOapuu pacTeHUA, KOJUIEKIIUN KUBOTHBIX.

JlaGopaTopHuas padora «IIpucnocoGieHusi ceMsH pacTeHUI K PaCCEICHUIO.



Tema 9. Dko0rusi coo0IECTB. DKOJOTHYECKHE CHCTEMBI.

Coo0miecTBa opranu3MoB. bruoreHos u ero crpykrypa. CBsizu MEX1y OpraHu3MamMu B OMOIICHO3E.

Okocucrema Kak oTkpeitas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE OJIOKM OPraHM3MOB B 3KOCHCTEME: MPOAYIEHTHI, KOHCYMEHTHI,
peayueHTsl. Tpoduueckue ypoBHU. Tpoduueckue nenu u cetu. Abuotnueckue Omoku skocucteM. [TouBbl W uibel B skocuctemax. Kpyrosopot
BCIICCTB U IIOTOK 3Hepr1/n/1 B OKOCHUCTCMC.

OcHOBHBIE TIOKa3aTeNn YKOcucTeMbl. buomacca v mpoayKiusi. DKOJIOTUUECKUE MTUPAMHU/IbI YK CEIl, OMOMACCHl U DHEPTHUH.

Hunamuxa skocucmem. Kamacmpoghuueckue nepecmpotixu. @uykmyayuu. HanpaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIIECCHU.
[lepBuuHbIE U BTOPUYHBIE CYKLECCUM U UX NPUYMHBI. AHTPOIOreHHbIE BO3AecTBUs Ha cykueccuu. KiimmakcHoe cooOiectBo. buopasnoobpaszue u
MOJIHOTAa KPYrOBOPOTA BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Tpupoanble 3KOCHCTEMBL. DKocuUcmeMbl 03EP U peK. IKOCUCHEMbL MOpell U OKeano8. IKocucmemvl MyHOp, J1eco8, cmenel, NyCmvlHb.

AHTpOHOI‘CHHHe OKOCHUCTCMBI. Al"pOBKOCI/ICTCMa. ArpoueHo3. Pazmuuns MCKAY aHTPONIOTCHHBIMU U ITPUPOJAHBIMH SKOCUCTCMAMMU.

YpboskocucreMbl. OCHOBHBIE KOMIOHEHTHl ypOoskocucteMm. I'oponckas ¢unopa u ¢ayHa. CuHaHTponu3zanusi TOpPOACKOW (hayHBI.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OPraHM3MOB B OJKOCHCTeMax. Poib Kackaowoco s¢hghekma u 6udos-
20upuxamopos (kiouesvix 61u008) 8 PyHKyuoHuposaruu s3xocucmem. IlepeHOC SHEPTHH U BEIIECTB MEXKIY CMEKHBIMUA SKOCUCTEMaMH. Y CTOWYUBOCTh

OpraHnu3mMoB, HOHyJ'IHLII/Iﬁ 1 OKOCHUCTCM B YCJIOBUAX €CTCCTBCHHBIX U AHTPOIIOI'CHHBIX BO3ACHUCTBUH.

Mexanuzmvr 6o30eticmeus SCIZP}ZSHeHZ/lZZ PA3HbIX MUnoe Ha Cy60p2¢ZHM3M€HHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCNIEMHOM YPOBHAX,
OCHO8bl 9KOJ102UYEeCKO20 HOPMUPOBAHUSL ARMPONOCEHHO20 6030eliCmeusl. Mertonponorus MOHHUTOPHHTIa €CCTCCTBCHHBIX U aHTPOIIOTCHHBIX 3KOCUCTEM.

JleMoHCTpanun



[optpert: A. JIxx. Tencnu.

Tabmuubl u cxembl: «CTpyKTypa OHOLIEHO3a», « DKOCHCTEMA MIMPOKOIUCTBEHHOTO Jieca», « DKOCHCTEMa XBOWHOTO jiecay, «DyHKIIMOHATbHbIE
IPYIIIBI OPTAaHU3MOB B KOCHCTEMEY, «KpyroBOpoT BemecTB B sKocucTeMey, «Llenn nurtanus (macTOuIIHas, 1eTpUTHAS)», « IKOJIOTHYECKas T paMua
qucen», «IKOJOrMueckass nupaMuaa Ouomaccel», «IJKoJloruyeckas mupamuaa sHeprum», «OOpazoBaHue Ooinoray, «llepBuuHas cykueccus»,
«BoccranosiieHue seca nocie mnoxxkapay, «9KOCUCTeEMa 03epay, «ArpoueHo3», «Kpyropopor BELIECTB U IOTOK SHEPruu B arpoleHose», «llpumepsl
ypOOIKOCUCTEM.

Oo6opynoBanue: repOapuy pacTeHHM, KOJUIEKIIMM HACEKOMBIX, Uydena NTHI[ U 3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHHIA,
aKBapUyM KaK MOJI€JIb SKOCUCTEMBI.

IMpakTnyeckas padora «/3ydyeHne u onrcanue ypooIKOCUCTEMBD.
JlaGopaTopHnasi pa6ora «3yueHue pa3sHooOpa3usi METKHUX MOYBEHHBIX YJIEHUCTOHOTHX B PA3HBIX IKOCHCTEMAX .
IKCKypeust «IKCKYpCcHs B THIIMYHBIN OnoreoleHos (B 1yOpaBy, Oepe3HsK, elbHUK, Ha CyXO0JIbHBIN MM MTOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeusi «IKCKYpPCHsl B arposKocHcTeMy (Ha MOJIe UM B TEIUNIMYHOE XO03SICTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTEeMA

buocdepa — obmeranerapHas 000so4ka 3eMiTy, T/ CYIIECTBYET WK CYIIeCTBOBANIA KU3HB. Pa3BuTue mpencrasieHuii o Ouocdepe B Tpyaax
9. 3tocca. Yuenne B. 1. Bepnaackoro o 6uochepe. Obmactu 6uocdeps! u e€ cocras. JKuBoe BeniecTBo Ouochepsl u ero GyHKIIUH.

3aKoHOMEpHOCTH cymiecTBoBaHusl Ouocdepbl. OcoOeHHOCTH OMocdephl Kak TI00aTbHOW HKOCHUCTEMBI. J[MHaMHueckoe paBHOBECHE B
6uocgepe. KpyroBopotsl BemecTB u OMOreoxuMHueckre HUKIbI (yriepoaa, a3ora). Purmuunocts siBneHuii B Ouocdepe.

3oHanbHOCTh OMOochepsl. [lonarue o Guome. OcHOBHBIE OMOMBI CYIIIU: TYHJIpa, XBOIHbIE JIeca, CMEIIaHHbIE U ITMPOKOJIMCTBEHHBIE JIeca, CTelH,
CaBaHHBI, MyCTBIHU, TPOITMUECKHUE JIeca, BEICOKOTOphsl. Kiumar, pacTUTENbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.



CrpykTypa 1 GyHKIHS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa 1 0nochepHbIX GyHKINH.

JleMoHCTpauMu

[Toptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabnuuel u cxemsl: «I'eochepsl 3eman», «Kpyrosopor azora B npupoae», «Kpyrosopot yriepoaa B npupone», «KpyroBopor kuciaopozaa B

npupoje», «KpyroBopot Boasl B npupone», «OcHOBHBIE OMOMBI cymmy, «Kimmatnueckue mosica 3emum», «TyHapay, «Taliray, «CMenIaHHbIA Jecy,
«IlInpoxonucTBeHHBIN Jec», «Crenb», «CaBanHay, «llycTbiHay, «Tponnueckuil jgecy.

O6opynoBanue: repOapuy paCTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaOIIas cpeaa

DKOJIOrHYeckre KpU3UChl M MX NpUYMHBL. Bo3zgelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHune Bo3aylIHOW cpeabl. OxpaHa Bo3ayxa.
3arpsi3HeHue BoIHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspymienue nousel. OXxpaHa OYBEHHBIX pecypcoB. MI3mMeHeHne KimMara.

AHTpPOIIOT€HHOE BO3/IEHICTBUE HA PACTUTENIBHBIN U dKUBOTHBIN MUp. OXpaHa paCTUTEIBHOTO U JKUBOTHOIO MUpa. OCHOBHBIE IPUHIIUIIBI OXPaHBI
npupoabl. Kpacuble kauru. Oco6o oxpansiemsie npupoiabie Tepputopun (OOIIT). boranndeckue cajibl ¥ 300JI0THYECKUE TTAPKHU.

OcCHOBHBIE TNPUHIUIB YCTOMYMBOIO pa3BUTHsI 4YeJIOBEYECTBA M MPHUPOJbl. PanuoHambHOE NPUPOJONOIb30BAaHUE U COXPaHEHUE
Ouosiornyeckoro pazHoodpasus 3emiau. OOmMe 3aKOHOMEPHOCTHU TTTO0AIBHBIX IKOJIOTHUECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCa U €ro
BEPOSITHBIE MOCIEACTBUS.

Pa3BuTHEe METO0B MOHHUTOPHUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIeccoB. Cucmemmubie ucciedosanus nepexooa K pecypcocobepeaiouyell
U KOHKYPEeHMOCnocobnoll sHepeemuxe. buonoeuueckoe pasnoobpasue u 6uopecypcwi. Hayuonanvuoie unpopmayuonnsie cucmemol, obecneuusaroujue
docmyn K uHGopmayuu no COCMOSHUN) OMOENbHbIX 6U008 U dKocucmem. OCHO8bI 3IKOpeabUIUMAYUU IKOCUCMEM U CHocob608 0opbObL ¢
buonospexcoenusimu. Pekoncmpykyus MOpCKUx u HA3eMHbIX IKOCUCTIEM.

JleMoHCTpaLun



Tabmuubl U cxeMmbl: «3arps3HeHne atMocdepbl», «3arpsasHenue ruapocheps», «3arps3HeHne NouBbl», «[lapHuKOBBIA 3hdexT», «Ocobo
OXpaHsieMbIe IPUPOHBIE TEPPUTOPUI», «MOeH yIpaBIsIeMOro MUPay.

ObopynoBanue: dhotorpaduu OXpaHIeMbIX pacTeHUN U )KUBOTHBIX KpacHoi kauru Poccuiickoit denepanu, KpacHoi KHUTH peruoHa.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'U HA YPOBHE CPE/JHEI'O OBIIETI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00YYaAIOIIMMHUCS MPOTPAMM CPEIHETO OO0IIero 0Opa3oBaHUs: JTUYHOCTHEIE,
MeTanpeMETHbBIE U MPEAMETHBIE.

B CTPYKTYpPC JIMHYHOCTHBIX PE3YJIbTATOB OCBOCHUA MTPOTpaAMMBI I10 Ouosorun BBIACJICHBI CJICAYHOIHUE COCTABJIAOINHEC: OCO3HAHUC
O6y‘{aIOH_II/IMI/ICH pOCCHP’ICKOI‘;I Fpa)KﬂaHCKOﬁ HIACHTUYHOCTH — T'OTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATCIIBHOCTH U CaMOOIPCACICHUIO, Haluvue
momueayuu K O6y‘-I€HI/IIO 6I/IOJ'IOFI/II/I, yenenanpaesjleHHoe paszeumiue BHYTPCHHUX Y6€)KI[CHHﬁ JIMYHOCTA HA OCHOBE KIIIOYEBBIX IIEHHOCTEH W
HCTOPUUCCKHUX TpaI[I/II_II/Iﬁ pa3BUTHA OMOJIOTHYECKOTO 3HAHUA, 2OMOBHOCNb U CcnocooHoOCmb 06yt1a101111/1xc;1 PYKOBOACTBOBATHCA B CBOEH JIeSITEILHOCTU
HOEHHOCTHO-CMBbICJIOBBIMH YCTaHOBKaMH, MMpuCcymumMun CUCTEMCE OHOJIOrIYECKOr0 O6p2130BaHI/I$I, Hajudue npasoco3Harusl 9KOJIOTHYCCKON
KYJIbTYPHI, CNOCOOHOCMU CIMABUMb OeJIi U CTPOUTD )KU3HCHHBIC T1JIaHBI.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHHSI MPOTPAMMBI IO OWOJIOTHH JIOCTUTAIOTCS B €IMHCTBE yUEOHOM M BOCHUTATEIBHOW JEATEIHLHOCTH B
COOTBCTCTBHH C TPAAUIUOHHBIMU pOCCHfICKPIMH CONUOKYJIBbTYPHBIMH, HCTOPHYCCKUMHU U AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMH, NPHUHATBIMU B
00IIIeCTBE NPaBUIIAMU U HOPMaMH MOBEJICHHS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS, CAMOBOCITMTAHUS U CAMOPA3BUTHS, PA3BUTHsI BHYTPEHHEH
MO3UIHUKU JIMYHOCTH, MATPUOTHU3MA W YBAXKCHHA K 3aKOHY M IPaBOIOPAAKY, YCIIOBCKY Tpyda W CTAapmIEMy IMOKOJICHHWIO, B3aMMHOI'0 YBaXXCHUS,
OEpe)KHOTO OTHOIIEHHS K KYJIbTYPHOMY HACJICIUIO U TPAJUIUSIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickoit depeparuu, mpupoie U OKpyKarolei
cpene.



JIMYHOCTHBIE PE3YNbTaThl OCBOCHHSI Y4eOHOro mpenmera «bBHOJOTHs» JOKHBI OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuXcs
PYKOBOJICTBOBATbCS CPOPMUPOBAHHOM BHYTPEHHEW MO3ULIMEH JTUUYHOCTH, CUCTEMON IEHHOCTHBIX OPHUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOCKICHH i,
COOTBETCTBYIOLINX TPAJUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOILECTBA, PACHIMPEHHE >XU3HEHHOTO OIbITa M ONbITa JIEATEIFHOCTH B IpoIecce
peayin3aliy OCHOBHBIX HAIIPABIIEHUH BOCIIUTATEIbHON AESITEILHOCTH, B TOM YHUCIIE B YACTH:

1) rpaKIaHCKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh IPAXKJIAHCKOM MO3ULIMK 00YUYarOLIErocsi Kak akTUBHOI'O U OTBETCTBEHHOT'O YJI€HA POCCUICKOro OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘IGCKOﬁ JACATCIBbHOCTH IIPU CO3JJaHUU y‘~I€6HI)IX IMMPOCKTOB, PCIICHUUN y‘-Ie6HI)IX M II03HAaBaTCJIbHBIX 3a/a4,
BBIITOJIHEHUN OMOJIOTHUYECKUX OKCIICPUMCHTOB;,

CIOCOOHOCTH OMPEEIIATH COOCTBEHHYIO TIO3UIIMIO TI0 OTHOIICHHIO K SIBICHUSM COBPEMEHHOW KHU3HHU U OOBSCHATH €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIIOJEH ¢ pa3HbIMHU YOEXKACHUSIMHU, KYJIbTYPHBIMU
LIEHHOCTSIMU U COLIUAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTL K COTPYAHHUYCCTBY B TIPOLECCEC COBMCCTHOI'O BbIIIOJIHCHUSA y‘Ie6H]’:>IX, MO3HABATCIbHBIX MW HCCICAOBATCIbCKUX 3aaay,
YBAKHUTCIBHOI'O OTHOCHUSA K MHCHHUIO ONTIOHCHTOB IIPpH O6Cy>K,Z[eHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJACPpIKaHUA,

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM EATEIBHOCTH;
2) NAaTPHOTHYECKOTO BOCTTUTAHUS

C(I)OpMI/IpOBaHHOCTB pOCCHﬁCKOﬁ Tpa)KI[aHCKOﬁ HACHTUYHOCTHU, MATPUOTHU3MA, YBAKCHHA K CBOCMY HApoAy, 4YyBCTBA OTBECTCTBCHHOCTH IICPCI
POHHHOﬁ, ropaocTu 3a CBOI Kpaﬁ, CBOIO PO,Z[I/IHy, CBOH SI3BIK U KYJIBbTYPY, HPOIIJIOC U HACTOAIICC MHOTOHAIIMOHAJILHOT'O HApPOda POCCI/II/I;

ONCHHOCTHOC OTHOIMICHUC K MPUPOAHOMY HACJICAUIO U MMAMATHUKAM MMPUPOJbI, JOCTUKCHUIM Poccuu B HAayKE, UCKYCCTBC, CIIOPTC, TCXHOJIOI'UAX,
Tpyae,



CIIOCOOHOCTD OICHUBAThL BKJIA/] pOCCHfICKHX y‘IéHbIX B CTAHOBJICHUC U PA3BUTUC 6I/IOJIOI‘I/II/I, IMOHMMAaHUs 3HAYECHHS OUOJIOTUHM B IMO3HAHUU
3aKOHOB IIPpHUPOABI, B )KMU3HH YCJIOBEKA U COBPEMCHHOI'O O6H.[CCTB8.;

uzeiHast yoexx IEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aiute OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STHUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;
OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYAYyIIEro;

OTBCTCTBCHHOC OTHOLICHHWEC K CBOUM pPOAUTCIAM, CO3JdHUIO CEMbH Ha OCHOBE OCO3HAHHOI'O MPHHATHA LICHHOCTEH CeMEWHOM >XKM3HU B
COOTBCTCTBUHU C TpaAULUAMHU HAPOIAOB POCCI/II/I;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYJa, OOIIECTBEHHBIX
OTHOIIICHHH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAXKEHHIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIIEHNE IIPOSBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pu3uyeckoro BocnuTanus, GOPMHUPOBAHNUS KYJIbTYPbI 310POBbs H YMOIMOHAIBLHOTO 6JIar0noJIyYns:

NOHMMaHWE M pealn3anus 3J0pOBOro M 0Oe3omacHOro olpasza >KU3HM (30pOBOE MUTAHME, COONIOJIEHUE TMTMEHWYECKUX IMPaBUI U HOPM,

cOaTaHCUPOBAHHBIN PEKUM 3aHATUI U OT/AbIXa, peryisipHas (Gu3nueckasi akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;



MOHUMaHWE IIEHHOCTH MPaBUJ UHAUBUAYATLHOTO M KOJUJICKTUBHOTO O€30IMaCHOIO MOBEACHUS B CUTYAILUIX, YIPOKAIOUIUX 3J0POBBIO U KUZHU
JIFOJIEH;

OCO3HaHHE MOCIEACTBUIA U HEMPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOICHUS alIKOTr0JIsl, HAPKOTHUKOB, KypeHUs);
6) TPy10BOT0 BOCIIMTAHMSI:
TOTOBHOCTB K TPYZly, OCO3HAaHHE IEHHOCTH MacTEepPCTBa, TPYI0IIO0HE;

TOTOBHOCTh K aKTHBHOM JACATCIIBHOCTH TEXHOJIOTUYECKON M COHHaJIbHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTH WHULIUHUPOBATh, IJIAHUPOBATL U
CaMOCTOATCIIbHO BBIINIOJIHATE TAKYIO ACATCIBbHOCTD,

UHTEpPEC K pPa3IU4HbIM cdepam NpodecCHOHANBHON AeATEIIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieir mpodeccuu u
peann30BbIBaTh COOCTBEHHbIEC KU3HEHHBIE II1AHBI;

TOTOBHOCTH U CIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KHU3HU;
7) 3KOJIOrH4€eCKOro BOCIIATAHMA:
HKOJIOTHYECKH 11eTIecO00pa3HOe OTHOIIEHUE K TPUPOJIE KaK UICTOUYHUKY KU3HHU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHMS;

TIOBBIIICHHE YPOBHS YKOJOTUYECKON KYJIBTYPBI: IPUOOpPETEHNE OIbITA INIAHWUPOBAHUS TTOCTYIKOB M OLIEHKU MX BO3MOXHBIX TTOCIEICTBUN IS
OKpY’Karollen cpesl;

0CO3HAHME TTT00ATBHOTO XapaKkTepa KOJOTMYECKUX MpoOIeM U IMyTel UX pelIeHus;
CIIOCOOHOCTH MCMOJB30BaTh MpUOOpeTaeMble MPU U3YUEHUH OMOJIOTUN 3HAHUS U YMEHHUS MPH pPEelIeHUH MPoOsIeM, CBI3aHHBIX C PAllHOHATIBHBIM
IIPUPOJIOTIONB30BaHUEM (COOIIOIEHNE MPABUJ MOBEIECHUS B MPUPOJIE, HANpPaBIEHHBIX HA COXPAHEHUE PABHOBECHS B HKOCHUCTEMAax, OXPaHy BHUIOB,

IKOCUCTeM, OoCchepsl);

AaKTUBHOE HENpUATHE JENUCTBUH, NPUHOCSIIUX BpEl OKpYKaloIed NpUPOTHON cpene, yMEHHE MPOrHO3HPOBaTh HEOIaronpusTHbIE
JKOJIOTUYECKUE MTOCIIEACTBUS IIPEANPUHUMAEMBIX ACUCTBUI U IIPENOTBpALIATh UX;



HAJINYUEC PA3BUTOI'0 3KOJIOI'MYCCKOr0 MBIINUJICHUAA, 9KOJIOTUYCSCKOM KYJbTYPbI, OIIbITa ACATCIBHOCTU 9KOJIOTHUECKOMN HaIpaBJICHHOCTH, YMCHUS
PYKOBOJICTBOBATbCSI UMHU B I03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOM IMPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUYECKOW JEATEIbHOCTH
9KOJIOTMYECKON HAIIPaBICHHOCTH;

8) HEHHOCTU HAYYHOI'O IIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U OOIIECTBEHHOI MPaKTUKU, OCHOBAaHHOIO
Ha JIMAJIore KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM U UMTATEIbCKOM KYJbTYPBI KaK CpCACTBa BSaHMOHGﬁCTBHﬂ MCKAY JIIOAbMU W ITO3HAHUW MHPA;

noHMMaHue crenu(uku OMOJIOrMM KaK HAayKH, OCO3HaHHS €€ ponu B (HOPMUPOBAHMH PAMOHAIBHOIO HAYYHOTO MBIIIICHHS, CO3JaHUU
LIEJIOCTHOTO IPEICTABICHHUS 00 OKPYXAIOUIEM MHUpE Kak O €JUHCTBE MPUPOAbI, YEIOBEKa U OOIIECTBA, B O3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEN U
peleHnH IpodIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOeXIEHHOCTh B 3HAUYMMOCTH OHMOJOIMH JUIsl COBPEMEHHOW IMBMJIM3ALMM: OOECIeYeHHs] HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHHE
MEPCTIEKTUBHBIX OMOTEXHOJIOTHM, CHOCOOHBIX pellaThb PECypCHblEe MPOOJIEMbl pa3BUTHS UYEJIOBEUYECTBA, MOMCKA MyTeH BBIXOJA M3 IIOOATBHBIX
HKOJIOTUYECKUX MpobjeM U obecredyeHus Inepexoja K YCTOMYMBOMY pPa3BUTHIO, DPALMOHAIBHOMY HCIOJIb30BAaHUIO TNPHUPOJIHBIX PECYpCOB U
(OpMHPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJIOTMYECKUX 3HAHUN B LIEJSAX MOBBIIIEHUS 00IIEH KYJIbTYphl, €CTECTBEHHO-HAy4YHOI IPaMOTHOCTH, KaK
COCTaBHOM 4acTH (PyHKIIMOHAIBLHON I'PaMOTHOCTH 00yUaromuxcsi, GopMupyeMoit Ipu U3y4eHun OHOJIOTHH;

MNOHUMAHHEC CYHIHOCTU MCTOIOB ITO3HAHUA, HCIIOJIb3YECMbIX B €CTCCTBCHHBLIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BATh IoJIy4acMbIC 3HAHUA JJIS
aHajau3a U OOBbSICHEHUS SIBJICHUM OKpYyXKaromero Mupa U nNpoucxosaimux B HEM HSMCHCHHﬁ, YMCHHUE ACJIaTh 000CHOBAHHBIC 3aKJIFOYECHHUS Ha OCHOBE
HAay4YHBIX (1)aKTOB U UMCIOIIUXCA TaHHBIX C EJIbIO MOJIYYCHHA TOCTOBECPHBIX BEIBOJIOB,

CIOCOOHOCTH CAaMOCTOSITETIFHO HUCIIOJIB30BATh OMOJIOrMUECKHE 3HAHUS JUIsl PeIlIEHUs TPOOJIEM B PEaNbHBIX )KM3HEHHBIX CUTYAILIMSIX;

OCO3HAHHE LIEHHOCTH HAYYHOH JesITeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U MCCIIEI0BATENbCKYIO I€ATEIbHOCTh MHIUBUYaTbHO U
B TpYIIIIE;



TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO U caMOOOPa30BaHUIO, K aKTUBHOMY ITOJIYYE€HUIO HOBBIX 3HAHUH 1O OMOIOTHH B
COOTBETCTBHUHM C )KM3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaqmeTHble pe3ysbTaTbl OCBOEHUS yueOHOro mnpenmera «buosorus» BKIHOYAIOT: 3HauuMMbIEe Ui (OPMHUPOBAHUS MHPOBO33PEHUS
00yJaroImuxcs MeKAUCIUIUIMHAPHBIEC (MEXITPEIMETHBIE) OOIICHAYYHbIEC TIOHSATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHHBI MUPA B CIIEHU(UKY
METO/I0B IIO3HAHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPIHsl, sBJIEHUE, NIPOLECC, CUCTeMa, HayYHbIH (akT, IPUHIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOJEHUE, W3MEpPEHHE, SKCIEPUMEHT U JIpYrHe); YyHUBEpCAJbHbIE YyueOHbIE JEHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHUKATHBHBIC, DETYISATHBHbIE), oOecneunBaromve ¢GopMHpOBaHHE (DYHKIMOHAIBHOM TIPaMOTHOCTH U  COLMAIbHOMN
KOMIIETEHIIMM O0YyYaromMXcs; CIOCOOHOCTh OOYy4YalolIMXCsl MCMIOJIb30BaTh OCBOEHHBIE MEXKIMCLUUIIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUSA U
YHUBEpCaJbHbIC YUeOHbIE ISHCTBHS B TO3HABATENBHOM U COLMAILHON MPAKTHKE.

B pesynbrare m3yueHus OMOJIOTMM Ha YPOBHE CpeaHero ooriero obpa3oBaHus y oOydaromierocst Oynyr chopMupoBaHbI MO3HABATENbHbIE
YHHUBEpCaJbHble yueOHbIE JEHCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yueOHBbIE JEHCTBUS, PEryJIsITUBHbIE YHUBEpCAJbHbIE Y4eOHbIE NEHCTBUS,
COBMECTHAs NEATEIbHOCTD.

MeTaHpeI[MeTHHC PE3YIbTAaTbl OCBOCHUS TPOTpaAMMBI CPCIHETO O6H.[CFO O6pa30BaHI/IH JAOJIKHBI OTpaKaTh:

OBnaneHne YHUBEpPCAJIbHBIMH y‘-lQﬁHbIMI/I MO3HABATEJIbHBIMHU A€ CTBUSIMM:

1) 6a30Bble JIOrHYECKHE IeHCTBHA:

CaMOCTOSITENIHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



UCIIOJIb30BaTh IMMPU OCBOCHHUM 3HAHUN MPHEMBI JIOTUYECKOTO MBIINUICHUS (aHanW3a, CUHTE3a, CpaBHEHWs, Kiaccudukaiuu, o000IeHus),
PacCKphIBATh CMBICIT OMOJIOTHYECKUX TIOHITHH (BBIICISTH X XapaKTepPHbIC MPU3HAKH, YCTAHABIMBATD CBSI3U C APYTHMH MOHITHIMHU);

OTIPENIETIATH I ACATEIBHOCTH, 3a7aBast IapaMeTPbl U KPUTEPUH UX TOCTHIKCHHS, COOTHOCUTD PE3yJbTaThl JEATEIbHOCTH C TIOCTABIICHHBIMU
LIEJISIMH;

HCI0JIL30BATh OMOJIOTMYECKHE MOHSITHS JJIA 00BSICHEHHUS (baKTOB U SIBJICHUH KUBOU IIPUPOAHI;

CTPOUTHL JIOTHUYCCKUC PACCYKACHUA (I/IHIIYKTI/IBHLIC, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BbIABJEIT 3daKOHOMCPHOCTH W IIPOTUBOPCYUA B
paccMaTpruBaACMBbIX SABJICHUAX, (bOpMy.HI/IpOBaTI) BBIBO/JIbI U 3aKJIFOUCHMUS,

IMPUMCHATH CXCMHO-MOACIIbHBIC CPCACTBA AJId IMPEACTABIICHHA CYIICCTBCHHBIX CBSI3¢H U OTHOIIICHUM B HN3Yy4aCMbIX OMOJIOrHYSCKUX 06’B€KTaX, a
TaKXEC HpOTI/IBOpe‘II/Iﬁ PasHOro poaa, BhIABJICHHBIX B PA3JIMYHBIX I/IH(bOpMaIII/IOHHI)IX HCTOYHUKAX,

pa3pabarbIBaTh IJIaH peUIeHUs] IPOOJIEMBI C YIETOM aHAIM3a UMEIOLUXCS MaTEPUATIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTB KOPPEKTUBBI B JEATENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEJISIM, OLIEHUBATH PUCKH MOCIEACTBUN JEATEIBHOCTH;
KOOPJMHHUPOBATH U BBIIOJIHATH padOTy B YCIOBUSX PEaIbHOr0, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO B3aUMO/IEHCTBHUS;

pa3BuUBAThb KPCATHBHOC MBIIIJICHUEC IIPU PCIICHUU KU3HCHHBIX np06neM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE AelicTBHUS:

BJIaJA€Th HABbIKAMH y‘Ie6HO-HCCHeHOBaTeHBCKOﬁ n HpOGKTHOfI JACATCIIBHOCTHU, HABBIKAMU PA3pPCIICHUA np06neM, CITOCOOHOCTBHIO ¥ TOTOBHOCTBIO
K CaMOCTOATCIIbHOMY ITOUCKY MCTOJIOB PCHICHUA MPAKTHYCCKUX 3a1a4, IPUMCHCHUTIO PA3JIMIYHBIX MCTOAOB ITO3HAHUA

HCIIOJIB30BaTh PAa3IMYHbIC BUALI ACATCIIBHOCTH IO IMOJYYCHHIO HOBOI'O 3HAHHA, €ro0 HMHTCPIIPETANHU, npeoGpa30BaHH10 U NPUMCHCHUIO B
y‘-Ie6HI)IX CUTyalusXx, B TOM YHCJIC ITPU CO3JaHUU y‘Ie6HBIX N COOMAIIBHBIX ITPOCKTOB,

q)OpMHpOBaTB HaquBIﬁ THIT MBIIIJICHUS, BJIAACTH HaquOfI TepMHHOHOFHeﬁ, KIIFOUEBBIMU ITOHATHUAMU U METOAAMU,



CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a41 B 00pa30BaTEILHOM IEATEIIBHOCTH M JKU3HEHHBIX CHTYAITUsX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSA3M M AaKTyaJIM3UpOBaTh 3aJady, BBIIBUraThb TUIIOTE3y €€ pELIEHMs, HAaXOIUThb apryMEHThl JUIS
JI0Ka3aTeJIbCTBA CBOMX YTBEPKACHUMN, 3a/1aBaTh ApaMETPbl U KPUTEPUH PEILICHUS;

AHAJIM3UPOBATD IMOJIYYCHHBIC B XOJC PCHICHUA 3a/la4r pPC3YJIbTAThbl, KPUTUICCKU OLICHUBATH UX JOCTOBCPHOCTD, IPOIrHO3UPOBATL U3MCHCHHC B
HOBBIX YCJIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH LI€JICHAIIPABICHHbII MOMCK NEPEHOCA CPECTB U CIIOCOO0B JeCcTBUS B MPO(PECCHOHANBHYIO CPELy;
YMETb [IEPEHOCUTH 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE MJIEU, MpeJylaraTb OPUTMHAIbHBIE MOAXOAbl M PELICHUs, CTaBUTh MPOOJEMBbl U 3aJaud, JONYCKAlOIIMe albTepHATHUBHBIC
penieHusl.

3) padora ¢ nHpopmManmeii:

OpPUEHTHPOBATHCSI B PA3TUYHBIX HUCTOYHMKAX HH(OpMAIMM (TEKCTe Yy4eOHOro MOCOOMs, HAayYHO-TOMYJSPHOM JIuTepaType, OMOIOrMYecKHX
CIIOBApSX M CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHATM3UPOBaTh HH(POPMALIMIO Pa3IMYHBIX BUAOB U (hOpM IMpesiCTaBlIeH Us,
KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENTPOTUBOPEUYNBOCTE;

GbopMyIHUpOBaTh 3ampOChl M TMPUMEHSTH Pa3IMYHBIE METOABl MPH TOUCKE W OTOOpe Omojormyeckor WHGOpMAIMH, HEOOXOIUMOM s
BBITIOJTHEHUS YY€OHBIX 3a71a4;

HpI/IO6pCTaTB OIIBIT  HMCIIOJIb30BAaHUA I/IH(I)OpMaLII/IOHHO-KOMMYHI/IKE[TI/IBHBIX TeXHOHOFHﬁ, COBCPUICHCTBOBATL  KYJIBTYPY AKTHBHOTO
HCIIOJIb30BAHMUS Pa3JIMYHBIX ITOUCKOBBIX CUCTCM,



CaMOCTOSITENIbHO BBIOMPATh ONTUMAaNbHYIO (OpMY HpEICTaBICHUS OHONIOTHYECKON MH(popMaruu (cxembl, rpaduku, AUarpaMmbl, TaOIUIHL,
PUCYHKH U APYToe);

UCIIONIb30BAaTh HAYYHBIH SI3BIK B KAQUECTBE CPEJCTBA NMpH paboTe ¢ Ouojorumdeckoil mH(opManueil: TpuMeHsITh XUMUYecKue, Gpu3ndeckue u
MaTeMaTH4ecKue 3HaKH U CUMBOJIBI, GOPMYJIbI, a00peBHaTypy, HOMEHKIATYpPY, HCIOIb30BaTh U NPE0OPa30BhIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA

HarjiIsiaHOCTH,

BJIAAICTb HABbIKAMHU paCIiO3HABAHHWA U 3alIUThI I/IH(l)OpMaHI/II/I, I/IH(l)OpMaIIHOHHOfI 0€3011aCHOCTH JIMYHOCTH.

OBiajileHNe YHUBEPCAILHBIMA KOMMYHHKATHBHBIMY JI€iiCTBUSIMH:

1) odenne:

OCYHICCTBJIATE KOMMYHUKAIIMHU BO BCECX C(i)ean JKU3HH, aKTUBHO YYaCTBOBATb B JUAJIOIC WM OUCKYCCHHU IO CYHICCTBY O6CY)K)IaCMOI\/'I TEMBI
(yMeHHe 3a]aBaTh BOIIPOCHI, BBICKA3bIBATh CY)KICHHS OTHOCHTEIBHO BBIIOIHEHHMS MPEIaraeMoil 3a7a4n, yYUThIBATh HHTEPECHl H COTJIACOBAaHHOCTb

MO3ULUHI IPYrUX YYaCTHUKOB AMAJIOTa WK JUCKYCCHN);

pacrio3HaBaTb HeBCp6aJ'II)HI>Ie cpeacTBa O6HI€HI/I${, IMOHUMATb 3HAYCHUC COUHAJIBbHBIX 3HAKOB, MPCAINOCHIIOK BO3HHKHOBCHHA KOH(l)J'II/IKTHBIX
CHTyaHHﬁ, YMCTb CMATYaThb KOH(i)J'II/IKTI)I 1 BECTU IIEPETOBOPHLI;

BJIQ/IETh Pa3JIMUHBIMU CIIOCOOaMM OOIIEHUS U B3aMMOEHCTBYSI, TOHUMAaTh HAMEPEHMSI IPYTUX JIOJEH, MPOSBIIATh YBAXKUTEILHOE OTHOIIEHHE K
cobeceIHUKY U B KOPPEKTHOH opme HopMyIHpoBaTh CBOU BO3PAKEHHUS;

paSBépHYTO " JIOTUYHO HU3J1araTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHHUEM A3bIKOBBIX CPCACTB.

2) COBMeCTHAsI 1eITeJIbHOCTh:



NOHUMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U WHAMBHUIYAIbHON pabOTHl PU PEIICHUH OUOJIOTHYECKOH poOIeMbl, 000CHOBHIBATH
He00XO0IMMOCTh MPUMEHEHHUS IPYNIOBLIX (HOPM B3aUMOJICHCTBUS NPU pPellIeHnH y4eOHOM 3a1auu;

BBI6I/IpaTB TEMATUKY U METOAbl COBMCCTHBIX HeﬁCTBHﬁ C y‘léTOM 06H_II/IX HUHTEPECCOB U BO3MOKHOCTEH KaXXJ10TI0 4ICHAa KOJIJICKTUBA,

MPUHUMATH 1I€JId COBMECTHOM JESATEIHHOCTH, OPIraHU30BbIBATH U KOOPIMHUPOBATH JIEUCTBUS IO €€ TOCTUKEHUIO: COCTABIISTH IJIaH JICHCTBUH,
pacnpeensaTh pojau ¢ yuéTOM MHEHUH yYaCTHUKOB, 00CYk/IaTh Pe3yabTaThl COBMECTHOI pabOTHI;

OLCHUBATH KAYCCTBO CBOCTO BKJIA[Aa U KAXKJA0I'0 YUaCTHHKA KOMaH/bI B O6IJ_II/II7I pe3yibTar 1o pa3pa6OTaHHBIM KPpUTCPUAM;
npeaiiaraTb HOBbIC ITPOCKTHI, OICHUBATb UACH C ITIO3MIIUHW HOBU3HbI, OPUTI'MHAJIBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYHWICCTBJIATL MO3UTUBHOC CTPATCTHUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyallUAX, MPOABIIATL TBOPUCCTBO U B006pa)K€HI/IC, ObITH
MHHUIIMATHUBHBIM.

OBJ1ajieHNe YHHBEPCATLHBIMHU PEryJIATHBHBIMH 1€CTBUAMM:
1) camoopranu3anus:
UCIIOJIb30BaTh OUOTIOTHYECKUE 3HAHUS JJIS1 BBISIBICHUS TPOOJIEM U MX PEIICHHUS B KM3HEHHBIX M yYCOHBIX CHTYAIHSIX;

BBIOUPATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUI I1EJIEBbIC U CMBICIOBBIC YCTAHOBKU B CBOUX JCHCTBUSAX M MOCTYIKAX IO OTHOIICHUIO K JKUBOM
NPUPOJIE, CBOEMY 370POBBIO U 37I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATH MMO3HABATEIBHYIO JESTEIBHOCTD, BBISBISATH MPOOIEMBI, CTaBUTh U (DOPMYIHPOBATH COOCTBEHHBIC 3a7aud B
00pa3oBaTenbHON JAEATENHPHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PEIICHUs TPOOJIEMBI C YUETOM UMEIOIINXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUH;

J1aBaTh OUCHKY HOBBIM CUTYAIlUAM,



pacuMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;
JieNiaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO ILIMPOKOW HPYIULMM B pa3HbIX 00JacTAX 3HAHUM, IIOCTOSHHO IIOBBIIATH CBOM
00pa3oBaTeNbHBIN U KYJIBTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:
JIaBaTh OLIEHKY HOBBIM CHUTYaI[MsIM, BHOCHTH KOPPEKTHBBI B JICATEILHOCTD, OIICHUBATH COOTBETCTBHE PE3YIILTATOB IEIISM;

BJaJIeTh HaBBIKAMU I103HABATEIbHOMU pe(l)HeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX JICCTBUI U MBICIMTEIIbHBIX MponeccoB, UX PE3yjbTaTOB U
OCHOBaHHﬁ, HCIIO0JIb30BAaTh HpI/IéMBI pe(I)JICKCI/II/I JJIL OLICHKU CUTYalluu, BBI60pa BCPHOI'O pCHICHUS;

YMETH OLICHUBATH PUCKHU U CBOCBPEMCHHO NPUHUMATDL PCHICHUS 11O UX CHUKCHUIO,

MMPUHHUMATHh MOTHUBBI U APT'YMCHTBI APYT'UX MPHU aHAJIN3C PE3YJIIbTATOB ACATCIIBHOCTH,

3) npuHsTHE CEOsI U APYTrHUX:

MPUHUMATD ce0sl, MOHUMasi CBOM HEIOCTaTKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OIINOKH;

pa3BuUBAaTb CIIOCOOHOCTH TOHUMATh MUDP C IO3UIUU APYTroro 4€JI0BCKa.



INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbIe pe3ysIbTaThl OCBOCHUS COJCPkKaHUs yueOHOTO TipeaMera «bronorus» Ha yriayOoJl€HHOM YpOBHE OPUEHTHPOBAHBI HA 00eCIIcYCHHE
npouIIbHOTrO 00y4YeHHs 00yJarommxcst Onoorud. OHU BKITIOYAIOT: CHelr(UIecKnue JJisi OMOJIOTUU HAYYHBIC 3HAHUS, YMEHUS M CIIOCOOBI JCHCTBHIA
[0 OCBOCHMIO, MHTEPIIPETAIIMN U MPEOOPA30BAHUIO 3HAHMI, BHIIBI JICATEIILHOCTU IO MOJYYCHUIO HOBBIX 3HAHMW M WX MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX, a TAK)KE B PeaTbHBIX )KU3HCHHBIX CUTyalusX. [[peMeTHbIC pe3ynbTaThl MPEACTABICHBI 10 T0JIaM U3Yy4CHUSI.

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorusi» B 10 knacce N0OIKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTHh 3HAHUW O MECTE€ W POJU OMOJOTHU B CHUCTEME €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHWUU €CTECTBEHHO-HAYYHOW KApTHUHBI
MHUpa, B MMO3HAHWU 3aKOHOB MPUPOJIBI U PEIICHUU MPOOJIEM PalMOHATBHOTO MPHUPOJONOIB30BaHuUs, O BKIIAE POCCHUICKUX U 3apyOeKHBIX yUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQJICHHE CHUCTEMOI OMOJIOTMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAraloIiue OMOJI0rHYeCKHe TEPMUHBI U MOHATHS (KU3Hb, KJIETKa,
OpraHu3M, MEeTabOoJu3M, TOMEOCTa3, CaMOPETYJISAIUs, CAMOBOCIIPOM3BE/IEHNE, HACIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U pa3BUTHE), OMOJIOT MUECKHE
teopu (kinetouynas teopust T. [lIBanna, M. [llneiinena, P. Bupxoa, XxpoMocomHas Teopus HaciencTBeHHOCTH T. Moprana), yuenus (H. . BaBuiosa
— 0 LIEHTpaxX MHOroo0pasus M HPOUCXOXKICHUS KYJIbTYPHBIX pacTeHHil), 3aKOHBI (€IUHOOOpa3us MOTOMKOB IEPBOTO IMOKOJIEHHUS, pacIleIlIeHHs,
YUCTOTHI FaMeT, HE3aBUCUMOTr0 HacienoBaHus I'. Menzaens, roMoaorn4eckux psiioB B HaciaeAcTBeHHOM u3MeHunBoctyu H. V. BaBunosa), npuHIMIIBL
(KOMIIJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAMU HAYYHOTO ITO3HAHMS, HCIIOJIB3YEMBIX B OHOJIOTHYECKHUX HCCIEIOBAHMSIX JKUBBIX OOBEKTOB (OMHCAHUE,
U3MepeHue, HaOIIeHNe, SKCTIEPUMEHT);



YMEHHE BBIJEIATH CYIIECTBEHHBIE ITPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPUOT, OAHOKIECTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B
TOM ymclie 0akTepuil, rpuOOB, PACTEHU, )KUBOTHBIX U YEJIOBEKa, CTPOCHHUSI OPTaHOB M CUCTEM OPraHOB PAaCTEHUil, KUBOTHBIX, YeJIOBEKa, MPOIIECCOB
KHU3HEICITSILHOCTH, TPOTEKAIONIUX B OPTaHU3MAaX PACTCHUM, KHBOTHBIX M YEJIOBEKAa, OMOJIOTHYECKHUX MPOIECCOB: OOMEHA BEmIeCTB (MeTabom3M),
MIpEeBpaLICHHS SHEPTUH, OpPOKEHUS, aBTOTPO(HOro U reTepoTpo(HOro TUIMIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Me03a, raMeToreHesa,
IMOpHOreHe3a, MOCTIMOPHOHATBHOTO PAa3BUTHS, PAa3MHOXKEHUS, WHAMNBUIYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHEe3a), B3aMMOJCHCTBHUS T'CHOB,
reTepo3uca, UCKyCCTBEHHOT0 0TO0pa;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3U MEXK/y OPTaHOWJIaMHU KJICTKH U UX (DYHKIMSIMHU, CTPOCHUEM KJIETOK Pa3HBIX TKaHEW W MX (DYHKIIHSIMHU,
MEX]y OpraHaMHu U CHCTEMaMH OPraHOB Y PACTCHHIA, )KMBOTHBIX U YEIIOBEKAa M MX (YHKIMSIMHU, MEKIY CUCTEMaMH OPTaHOB U UX (QYHKIUSAMU, ME KLY
dTamamMu OOMEHa BEIICCTB, JTallaMU KIIETOYHOTO IUKJIA W JYKU3HEHHBIX IUKIOB OPTaHW3MOB, 3TAallaMHd SMOPHOHAIBHOTO PAa3BUTHs, TCHOTUIIOM H
(dheHoTunom, GeHOTHIIOM U (PAKTOpaMHU CPEeAbl OOMTAHMS;

YMCHUC BBIABJIATH OTIIMYUTCIBHBIC IIPU3HAKU KUBBIX CUCTCM, B TOM YHCJIC paCTeHHﬁ, JKNBOTHBIX M YCJIOBCKA,

YMCHHEC HUCIIOJIB30BATh COOTBCTCTBYKOIIUC APryMCHTHI, 6I/IOJ'IOFI/I‘I€CKYIO TCPMHUHOJIOTHKO W CHMBOJIMKY JUIA JOKa3aTCJIbCTBA pPOLACTBA
OpPraHnu3MOB Pa3HbIX CUCTCMATUYCCKUX I'PYIIIL;

YMCHHUEC pClIaTh OMOJIOTHYECKHE 3aaa4u, BbIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3W MCKAY UCCIICAYCMbBIMU OMOJIOrNYECKUMU nponeccamu u
SABJICHUAMM, ACTIATh BBIBO/bI U ITPOTHO3bI HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHE BBINOJHATH J1a00paTOPHBIE U IIPAKTUYECKHE pabOThI, COOJI0IaTh MpaBUia Mpu paboTe ¢ y4eOHBIM U JAOOPaTOPHBIM 000pPYI0BAaHUEM;

YMCHHUE BbIJIBUTATh THIIOTE3bI, IPOBEPATHL HX OSKCHCPUMCHTAJIbHBIMU CPCACTBAMU, q)OpMYJ'II/Ip}ISI oejib MCCJIIC0BAaHUA, aHAJIM3UPOBATH
IMOJIYYCHHBIC PE3YJIbTAThI U 1CJIaTh BBIBOIBI;

YMCHHUC Yy4aCTBOBAThH B y‘-IC6HO-PICCJ'IC,Z[OB&TCHBCKOﬁ paGOTC 10 6I/IOJ'IOFI/II/I, OKOJIOTMHU U MCIUIINHEC, HpOBOI{HMOfI Ha 0a3e IIKOJIbHBIX HayYHBbIX
O6I_I_ICCTB, u HY6J'II/I‘-IHO NPCACTABJIATH MOJYUCHHBIC PE3YJILTATBI HA YUCHUYCCKHUX KOH(l)CpCHLII/IHX;

YMCHHUEC OLCHUBATH 3THUYCCKHUC ACIICKTBI COBPEMCHHLIX HCCIeIOBaHUM B o0JracTu OMOJNIOTHH U MECIHUIIMHBI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC
OIJIOAOTBOPCHUEC, HAIIPABJICHHOC U3SMEHCHUC I'CHOMA U CO3JIaHUC TPAHCI'CHHBIX OpFaHI/ISMOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OymyIiei mpodeccHoHaTbHON NeATeTbHOCTH B 00JIacTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPUU, CEIBCKOTO XO351CTBA, MUIIEBOW MPOMBIIUIEHHOCTH, YIIyOIsaTh MO3HABATENIBLHBIN WHTEpEC, HAIMPABJICHHBIM Ha OCO3HAHHBLIN BHIOOD



COOTBETCTBYIOILIEH Npodeccun U MPOJODKEHHE OMOJOTMYECKOro O0pa3oBaHMs B OpPraHM3alMAX CPEJHEro MPOQPEecCHOHATBHOTO W BBICIIETO
o0Opa3oBaHHs.

HpC,I[MCTHBIe pPE3yabTaThl OCBOCHUA yqe6Horo nmpeamera «buonorus» B 11 knacce JOJDKHBI OTpaXXaThb:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBCHHBIX HAYK, B (JOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
KapTUHBI MUpPaA, B MO3HAHWU 3aKOHOB IMPUPOABLI U PCHICHUN 3KOJOTHMYCCKUX HpO6JIeM YCJIOBCYCCTBA, a4 TAKKC B PCHICHHUU BOIIPOCOB pallMOHAJIBHOT'O
[IPUPOJIONOJIB30BAHUS, U B (DOPMHUPOBAHHMH [[CHHOCTHOT'O OTHOIICHHUS K TIPUPO/IC, OOIIECTBY, YSIOBEKY, O BKJIAIE POCCHICKUX U 3apyOCIKHBIX YUEHBIX -
OHMOJIOTOB B pa3BUTHE OHOJIOTHH,

YMEHHME BJAJETh CHUCTEMOM OMOJOrMYECKMX 3HAHWM, KOTOpas BKIIOYAET OINpEAENeHUS M IMOHHMMAHUE CYIIHOCTH OCHOBOIOJArarolux
OMOJIOTHYECKUX TEPMHUHOB W MOHATUH (BHI, SKOCHUCTEMa, Ouocdepa), Onomorndecknue teopun (dBoiroroHHas teopust Y. JlapBuHa, cHHTETHYECKast
Teopus sBoronun), yuenus (A. H. CeBepuoBa — o myTsx M HampasieHMAX sBoironmu, B.M. Bepnaackoro — o 6uocdepe), 3akoHbl (FeHETUYECKOTO
paBHoBecust Jx. Xapau u B. BaiinOepra, 3aposasimeBoro cxoxactsa K. M. bapa), npaBuna (Munumyma O. JInbuxa, sxosornyeckoil nupamuibl
SHeprun), runotessl (runote3a «mupa PHK» V. I'unbepra);

yYMEHHUE BJa/JeTh OCHOBHBIMH METOJaMM HAay4YHOTO MO3HAHHWS, HCHOJIb3YyeMBbIMH B OMOJIOTMYECKMX HCCIIEOBAHUSAX J>KUBBIX OOBEKTOB M
9KOCHCTEM (ONHCcaHue, U3MEpeHne, HaOI0IeHIEe, IKCIIEPUMEHT), CIOCO0aMU BBISIBIIEHUS U OLIEHKH aHTPOIOT€HHBIX U3MEHEHHH B IPUPOJIE;

YMEHUE BBIJCISTh CYIIECTBEHHBIC TPU3HAKHU: BHUIOB, OHMOTEOIICHO30B, DKOCHUCTEM U OHOC(EpHl, CTAOWIM3UPYIOUIETO, JABUXKYIIETO H
Pa3phIBAOIIETO €CTECTBEHHOTO 0TOOPA, aIONaTPUUECKOTO U CUMIATPUIECKOTO BUA000pa30BaHUs, BIUSHUS JABIKYIIIUX CHJI HBOJIIOIIMUA HAa TeHO(OH
MO YJISIIIUH, TTPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOUTaHMsI, YepeIOBAaHUsI HATIPABJICHUH IBOJIIOIIMHU, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHU B
KOCHUCTEMAX;

YMCHHUC YCTAaHABJIMBATb B3dWMMOCBA3U MCKAY HNPOHCCCAMH 3BOJIIOLNUH, ABUXYHIUMHU CHJIAaMHU AHTPOINOI'CHEC3a, KOMIIOHCHTAMH PA3JIMYHBIX
OKOCHUCTEM U HpI/ICHOCO6J'ICHI/I$IMI/I K HUM OPraHU3MOB;

YMCHUC BBIABJIAITE OTJIIMYUTCIILHBIC IMIPU3HAKH KUBBIX CHCTCM, HpI/ICHOCOGHCHHOCTB BUIOB K CpCac O6I/ITaHI/IH, A0MOTUYCCKUX U OMOTHYECKUX
KOMIIOHEHTOB 3KOCUCTEM, B3aHMOCBSI3EH OpTraHu3MOB B COO6I].[CCTB3X, AHTPOIIOTCHHBIX W3MEHEHHUH B PKOCHCTEMaX CBOEH MECTHOCTH,



YMCHHUC HCIIOJIb30BaTh COOTBCTCTBYIOIINUC APTYMCHTHI, 6I/IOJIOFI/I‘-IGCKYIO TCPMHUHOJIOTHIO W CHMBOJIMKY JUIA J0Ka3aTCJibCTBa pPOACTBA
OpraHu3MOB PAa3HbIX CHUCTCMATHUYCCKUX TI'PYIIL, B3aMMOCBA3HW OPraHU3MOB H CPCIbL O6I/ITaHI/IH, CAMHCTBA YCJIOBCUHCCKUX pPacC, HCO6XOI[I/IMOCTI/I
COXpaHCHUA MHOF006p33I/I$I BHUJI0B U 5KOCUCTCM KaK YCJIOBHA COCYHICCTBOBAHUSA NPUPOJALI U YCJIOBCUCCTBA,

YMCHHUC pClIaThb OMOJIOTUYECKHUE 3ala4y, BbIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U MCKAY UCCIICAYCMbIMU OHMOJIOTMYECKUMH nponeccamu u
SABJICHUAMM, ACJIATh BBIBOJbI U IIPOTHO3bI HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHE BBIIIOJIHATH J1a00paTOPHBIE U IIPAKTUUYECKHE pabOThI, COOJII0IaTh IpaBUia pu paboTe ¢ y4eOHBIM U JJAOOPaTOPHBIM 000PYI0BAaHUEM;

YMCHHUEC BbIJIBUTATh THIIOTE3bI, IMPOBCPATH HX OSKCHCPUMCHTAJIbHBIMU CPCACTBAMU, (1)OpMy.III/Ipy51 CJb HMCCICAOBAHUSA, AHAIM3HUPOBATH
IOJTYYCHHBIC PE3YJIbTAThI U ICJIaTh BBIBOABI;

YMCHHC Y4aCTBOBATb B yqe6HO'HCCHCﬂOBaTeHBCKOﬁ pa60Te 110 6I/IOJ'IOFI/II/I, SKOJIOTMHM U MCOAMIIUHC, HpOBOI[HMOﬁ Ha 0a3e IIKOJbHBIX Hay4HBbIX
O6H.[CCTB, n HY6J'II/I‘{HO MNPCACTABJIATD IMOJYYCHHBIC PC3YyJIbTAThI HA YYHCHUYCCKHUX KOH(i)epCHI_[I/ISIX;

yYMEHHUE OLIEHUBATh TUIOTE3bl U TEOPHM O MPOMCXOXKIAECHUH >KHU3HHU, YEIOBEKa M YeJIOBEYECKHX Pac, O MPUUYMHAX, MOCIEACTBUAX M CIIOCOOax
MIPeIOTBPALEHUS II100aNbHBIX U3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOpP Oyaymiedl mnpodeccuoHaabHOM  NEATeNbHOCTH B 00JacTH  OHMOJIOTHH, DKOJIOTHH,
MPUPOJIONOIB30BaHUS, MEIUIIUHBI, OMOTEXHOJOTHH, TICHUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO3SCTBA, MUIIEBOW MPOMBIIIIEHHOCTH, YIIIyOIsATh
MO3HABATEJILHBIA MHTEPEC, HANPABJIECHHBIN HA OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIICH MPOQECCHU U MPOJIOKEHHE OMOJOTHYECKOTO 00pa3oBaHus B
OpraHM3aIMsIX CPeIHEro MpodheCcCHOHATHLHOTO U BBICIIETO 00Pa30BaHMS.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No HaumenoBanue pa3ziennos u TeM IpOrpaMMbl ‘ KonuuectBo wacor | DnexTpoHHBIE (U POBLIE)
n/n Bcero| KonrposbHbie [MpakTHyeckue 0bpasoBaTeNbHbIE PECYPCHI
paboThI paboThI
‘l HEI/IOJ‘IOFI/IS{ KaK Hayka H 1 H H ”BI/IGJ‘II/IOTCK& HOK https://m.edsoo.ru/7f41¢292
‘2 H}KI/IBHe CHCTEMBI U UX U3yUYECHUE H 2 H H ”BHGHHOTeKa IIOK https://m.edsoo.ru/7f41¢c292
‘3 HBI/IOJ’IOI‘I/I}I KJIETKHU H 2 H H 05 ”BI/IGHI/IOTeKa IIOK https://m.edsoo.ru/7f41¢292




Ne HaumeHnoBanue pa3aenoB v TeéM IPOrpaMMbI ‘ KonnuectBo yacos | OnexTpoHHbIe (1P POBLIC)
/n Beero| KourtpombHbIe [IpakTHdecKue 0bpazoBaTeNbHEIE PeCypCHI
paboThI paboTbI

‘4 HXI/IMI/I‘-IGCKaSI OpraHu3anus KJIeTKH H 10 H H 1 H bubmnuoteka LIOK https://m.edsoo.ru/7f41¢292 ‘
‘5 HCTpoeHI/Ie 1 QYHKIMH KICTKH H 8 H H 2 H BuGmuorexa LIOK https://m.edsoo.ru/7f41¢292 ‘
‘6 HO6M6H BEIIIECTB U MIPEBPAILCHUE YHEPTHU B KIICTKE H 9 H H 1 H Bu6nmoreka LLOK https://m.edsoo.ru/741¢292 ‘
7 HacnencrenHast nnpopmaius u peanusaius e€ B 9 0.5 Bu6nuorexa LIOK https:/m.edsoo.ru/7f41c292

KJIIETKE bubnuoteka IIOK https://m.edsoo.ru/7f41¢292
‘8 H}KI/BHeHHHﬁ UK KJIETKUA H 3] H H 1 H bubmmoreka [1OK https://m.edsoo.ru/7f41¢292 ‘
‘9 HCTpOGHI/Ie U QYHKIIUH OPraHU3MOB H 17 H H 1.5 H Bubinorexa [{OK https://m.edsoo.ru/7f41¢292 ‘
‘10 HPaSMHO)KeHI/Ie Y pa3BUTHE OPraHU3MOB H 8 H H 15 H bubnnorexa LIOK https://m.edsoo.ru/7f41¢292 ‘
L L | | |
11 |leneTnka — HayKa O HACJCICTBCHHOCTH U 2 05 Bubmmotexa LIOK https://m.edsoo.ru/7f41¢292

W3MEHYMBOCTH OPTaHU3MOB
‘12 H3aKOHOMepHOCTI/I HACJIEICTBEHHOCTH H 10 H H H bub6mmoreka LIOK https://m.edsoo.ru/7f41¢292 ‘
‘13 H3aKOHOMepHOCTI/I W3MEHUNBOCTH H 6 H H H Bubmmotexa LIOK https://m.edsoo.ru/7f41¢292 ‘
‘14 HFCHCTI/IKa YeJloBeKa H 3 H H 0.5 H Bubnuorexa LIOK https://m.edsoo.ru/7f41¢292 ‘
‘15 HCCJ‘IGKL{I/I}{ OpPraHu3MOB H 4 H H 1 H Bubnuorexa LIOK https://m.edsoo.ru/7f41¢292 ‘
16 |[bHOTEXHOJOTHS U CUHTETHYECKAS OMOJIOT S 4 bubmmoreka LHOK https://m.edsoo.ru/7f41¢292
‘17 HPCBepBHOC BpeMsI H 1 H H H Bu6mnmorexa L{OK https://m.edsoo.ru/7f41¢292 ‘
(OBILEE KOJIMYECTBO YACOB 10 IIPOTPAMME || 102 | 0 | 13 I |

11 KJIACC

e |

HanmenoBanue pasaciioB U TEM MPOrpaMMBbI

KoanuectBo yacoB

H ONEeKTPOHHBIE




n/n Bceero|| KonTponbHble [TpakTuyeckue paboThI (umudposrie)
paboThl oOpasoBarebHbIe
pecypchl
1 3apoXxAeHUE U Pa3BUTHE YBOJTFOIIMOHHBIX MTPEACTABICHUN B 4 bubmmorexa [JOK
OUOJIOTHH https://m.edso0.ru/7f41¢292
2 |[Mukpo3BoMIOLUS U €€ pe3yIbTaThl 14 2 BuGmorexa HOK
https://m.edsoo.ru/7f41c292
3 Maxkpo3BoIIOLUSA U €€ PE3YIbTaTh 6 Bbubnuoteka LIOK
https://m.edsoo.ru/7f41c292
4 |IIpoucxokIeHUE U pa3BUTHUE )KU3HU Ha 3emJie 15 1.5 bubmmorexa HOK
https://m.edsoo.ru/7f41c292
5 [TpoucxoxacHue YeaoBeKka — aHTPOIIOTCHE3 10 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢c292
6 | Oxomorus — Hayka O B3aMMOOTHOIIECHUSIX OPTaHU3MOB U 3 0.5 bubmorexa [IOK
HaJOPTaHU3MEHHBIX CUCTEM C OKPY KaroIlei cpeioit https://m.edsoo.ru/7f41c292
7 OpranusMsl 1 cpeia OOUTaHUS 9 15 Bu6morexa [JOK
https://m.edsoo.ru/7f41¢c292
8 DKOJIOTHS BUJOB U TMOMYJISIITUI 9 0.5 Bbubmoreka [TOK
https://m.edsoo.ru/7f41c292
9 DKOIOTHs COOOIIECTB. DKOIOTHYECKUE CUCTEMBI 12 0.5 bubmmorexa [JOK
https://m.edsoo.ru/7f41¢c292
10 ||buocdepa — rimobasbHAs IKOCUCTEMA 6 Bu6moteka [{OK
https://m.edsoo.ru/7f41c292
11 |YenoBek u OKpy»Karomias cpeaa 6 Bu6moreka IJOK
https://m.edsoo.ru/7f41c292
12 |[Pe3epBHOE Bpems 8 Bubmmoreka LIOK
https://m.edsoo.ru/7f41¢c292
(OBILEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME | 102 | 0 | 75 [

IHOYPOYHOE IINTAHUPOBAHHUE




10 KJIACC

Ne Tema ypoka KomnuecTBo yacos ‘ [ara DNEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Kontponbhsre || Tlpaktuueckue || 13y o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThl
1 ||buonorusi Kak KOMIUIEKCHAsI HAyKa U KaK 9acTh COBPEMEHHOTO 1 Bubmunorexa [IOK
00IIECTBa https://m.edsoo.ru/7f41c292
‘2 H}KI/IBHC CUCTEMBI U KX CBOMCTBA H 1 H H H H
‘3 HypOBHeBaﬂ OpraHu3aIys >KUBBIX CUCTEM H 1 H H H H
‘4 HI/ICTOPI/I}I OTKPBITHS U U3y4eHHUs KiieTku. KieTounas teopus H 1 H H H H
5 |[MeToasl MosIEKyISIpHOM U KileTouHOM Onosioruu. IIpakTuueckas 1 0.5
pabota «3yueHre MeTo10B KJIETOYHONH OHOIOTHH
(xpomarorpadusi, anexrpodopes, muddepeHraIEHOE
uentpudyruponanue, [1LP)»
‘6 HXI/IMI/IquKHﬁ COCTaB KJIETKH H 1 H H H H
‘7 HMI/IHepaJ'IBHLIe BEIIIECTBA KJIETKH, UX OMOJOrnyeckas pojib H 1 H H H H
8 ||Opranmueckue BemecTBa KJIETKH — Oenku. JlabopaTopHas 0.5
pabota «O0Hapyx)eHHe OEIKOB ¢ IOMOIIbI0 KAUeCTBEHHBIX
peaKuuii»
‘9 HCBOﬁCTBEl, kyaccupukanys u GyHKIUU OElIKOB H 1 H H H H
‘10 HOpraHquCKI/Ie BELIECTBA KJIETKH — YTJIEBOJIbI H 1 H H H H
‘11 HOpraHI/IquKHe BEILIECTBA KJIETKU — JIUIIH]IbI H 1 H H H H
12 ||Hyxneunossie kucnotsl. JJTHK u PHK. JlabopaTopnas pabora 1 0.5
«MccrenoBanne HyKIIGHHOBBIX KHCIIOT, BBIIEIEHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY
13 ||Crpoenue u ¢pynkuun AT®. [Ipyrue nykneozuarpudochaTst 1
(HT®)
14 ||CexBenupoanue JJHK. MeToapl TeHOMHUKH, TPAaHCKPUIITOMUKH, 1
MIPOTEOMHUKHU




No Tema ypoxka ‘ KonnuectBo yacos | Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beerol|| Konrponbhsre || TIpaktnueckue || 13YIeHUA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI

‘15 HMGTOI[H CTPYKTYpHOU Onosiorun H H H H H
‘16 HTI/IHBI KJeTokK. [IpokapuoTudeckas KieTka H H H H H
17 ||Ctpoenue sykapuotudeckoii kietku. [Ipaktuueckas padbota 0.5

«M3yueHune cBONCTB KJIETOYHOU MEMOpPaHbI»
‘18 ‘ [ToBepXHOCTHBIN anmnapar KIeTKU H H H H H
19 ||OxnomembpanHbIie opraHou bl KieTku. [IpakTrueckas pabota 0.5

«V3ydyeHune TBUKEHUS [IUTOIIA3MBI B PACTUTEIBHBIX KIIETKAaX)
20 |[ITo;ryaBTOHOMHBIEC OPTAHOUIBI KIETKH: MUTOXOHAPHH, TUIACTHBL || 1 0.5

JlaGopatopHnas pabora «lccnenoBanue mia3mMonnsa u

JETIIIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)
‘21 HHCM€M6paHHBI€ OpraHOM/IbI KJIETKH H H H H H
‘22 HCTpOGHI/Ie U QYHKLUH s7ipa H H H H H
23 ||CpaBHuUTeNbHAs XapaKTEPUCTHKA KJIETOK SYKapHOT. 0.5

Jlaboparopnast pabota «/3yueHne CTpoeHUsI KIETOK pa3IMUHbIX

OpPTraHU3MOBY
24 ||AccuMuIALUS U JUCCUMIIIALIUS — JIBE€ CTOPOHBI MeTaboIn3Ma. 1

Tuner oOMeHa BemecTB. JlabopaTopHas pabora «3yuenue

KaTaJIMTUYECKOM aKTUBHOCTH (PEpPMEHTOB (Ha MPUMEPE aMUIIa3bl

WJTU KaTajasbl)»
25 ||depMeHTATHUBHBIN XapakTep peakiuil KieToyHoro merabonusma. || 1 0.5

Jlaboparopnas pabota «3yueHnne pepMeHTaTUBHOTO

paciienieHus epOKCHIa BOJOPO/a B PACTUTENBHBIX U

KUBOTHBIX KIIETKaX)
‘26 HBeHKI/I-aKTI/IBaTOpBI U OETTKU-UHTHOUTOPBI H H H H H
‘27 HABTOTpO(i)HLH?I TUI 0OMEHa BEeIleCTB H H H H H
28 _|[®orocmnres [ | | |




No Tema ypoxka KonnuectBo yacos | Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beero| Kontponbhbie || [Ipaktuueckue || A3Y9EHAS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI

29 |Xemocunres. JlabopaTopHas pabora «CpaBHEHHE MPOIIECCOB 1 0.5

(oTOCHHTE3a U XEMOCHHTE3a)
30 |[Ana’poOHbIe opranu3mMel. Buasl Opoxenus. JlabopaTtopHast 1

pabota «CpaBHEHHE IPOLIECCOB OPOKEHUS U IbIXaHUS»
‘31 HA3p06HHe OpraHU3MbI. DTaIlbl YHEPTETUYECKOr0 OOMEHa H H H H H ‘
32 ||[9Heprus memOpaHHOro rpaauenTa nporoHoB. Cunre3 AT®:

pabota nmpotoHHO AT®-cHHTA3BI
‘33 HPeaKI_II/II/I MaTPUYHOT'O CHHTE3a H 1 H H H H ‘
‘34 HTpaHCKpI/IHHI/I}I — MatpuuHbIi cuHTe3 PHK H 1 H H H H ‘
‘35 HTpaHCJ'IHI_II/IH U €€ 3TaIbl H 1 H H H H ‘
‘36 HKOI{I/IpOBaHI/Ie aMMHOKHUCNIOT. Posb pubocoM B GuocuHTese Genka H 1 H H H H ‘
‘37 HOpraHmaum{ reHoMa y IPOKapHoOT U DYKapHOT H 1 H H H H ‘
‘38 HMOJ‘IGKYIISIPHLIG MEXaHU3MBI IKCTIPECCHH T€HOB Y 3YKapUOT H 1 H H H H ‘
39 ||[Bupycbl — BHeKJI€TOUHBIE (POPMBI )KU3HU U OOJIUTaTHBIE 1 0.5

napasutsl. [Ipaktudeckas padorta «Co3manue MOIETH BUPYCa»
‘40 HBI/IpyCHLIe 3a00JIeBaHNUs YeJIOBEKA, )KUBOTHBIX, paCTEHUI H 1 H H H H ‘
‘41 HHaHOTeXHOHOFI/II/I B OMOJIOTHH Y MEIUIINHE H 1 H H H H ‘
‘42 H}KI/BHeHHHﬁ LUK KJIETKA H 1 H H H H ‘
‘43 HManI/IqHLIﬁ cunres JJHK H 1 H H H H ‘
44 | Xpomocomsl. JIaboparopHas padota «M3ydeHne XxpoMocoM Ha 1 0.5

TOTOBBIX MHUKpOIpErapaTax»
‘45 HI[eﬂeHI/Ie KJIETKA — MHUTO3 H 1 H H H H ‘
46 ||Tumsl knetok. Kapuokunes u nurokunes. Jlabopatopnas padora 1 0.5

«Habnronenre MuTo3a B KJIeTKaX KOHYMKA KOpelka Jiyka (Ha




No Tema ypoxka ‘ KonnuectBo yacos | Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beero| Kontponbhbie || [Ipaktuueckue || A3Y9EHAS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI

[ |rotossix muxponpenapatax) | H H H |
‘47 HPCF}’J‘I}IHI/I}I KU3HEHHOTO LIUKJIAa KIETOK H H H H H ‘
‘48 HOpraHmM KaK eIUHOE 1IEN0e H H H H H ‘
49 | Tkanu pactrenuil. JlabopatopHas pabora «3yueHue TkaHei 0.5

pacTeHUN»
50 ||Tkanu kMBOTHBIX U uenoBeka. Jlaboparopnas padota «3yuenue| 1 0.5

TKaHEW JKMBOTHBIX)
51 ||Opransr. Cuctemsl opranoB. JlJaboparopHas padora «M3ydenune 1 0.5

OpPraHoB I[BETKOBOT'O PAaCTEHUS
‘52 HOnopa TeJIa OpraHu3MOB H 1 H H H H ‘
‘53 HI{BH)KeHHe OpPTaHHU3MOB H 1 H H H H ‘
‘54 HHI/IT&HI/IC OpraHU3MOB H 1 H H H H ‘
55 |[[IuTaHne MO3BOHOUYHBIX )KMBOTHBIX. [IMIIeBapuTenbHas cuctema 1

YeJI0BeKa
‘56 HILLIxaHHe OpPTaHHU3MOB H 1 H H H H ‘
‘57 HﬂmxaHHe MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA H 1 H H H H ‘
‘58 HTpchnopT BEIIECTB y OPraHN3MOB H 1 H H H H ‘
‘59 HKpOBeHOCHaSI CUCTEeMa MTO3BOHOYHBIX )KMBOTHBIX U U€IOBEKa H 1 H H H H ‘
‘60 HBLII[CJ'ICHI/IC y OpraHu3MOB H 1 H H H H ‘
‘61 H3aH_II/ITa y OPTaHU3MOB H 1 H H H H ‘
‘62 HI/IMMYHHaH CHCTEMa YelloBeKa H 1 H H H H ‘
‘63 HPa3)1pa>I<I/IMOCTL U PEeTyIISIUs y OPraHu3MOB H 1 H H H H ‘
64 |'ymopambHas peryisnus U SHAOKPHHHAS CHCTEMA KHUBOTHBIX U 1

YCJIO0BCKAa




No Tema ypoxka ‘ KonnuectBo yacos | Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beero| Kontponbhbie || [Ipaktuueckue || A3Y9EHAS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI

‘65 Hq)opMLI Pa3MHOXKEHHUsI OPTaHU3MOB H 1 H H H H
‘66 HHOJ‘IOBOC Pa3MHOKEHHE H 1 H H H H
67_|Meiios N | | |
68 |["amerorenes. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KIETOK. 1 0.5

Jlaboparopras pabota «/3ydeHne CTpOCHHS MTOJIOBBIX KIIETOK Ha

TOTOBBIX MUKpOIpenapaTax»»
‘69 HI/IHZII/IBI/IIIyaJILHOG pa3BUTHE OPraHU3MOB — OHTOI'EHE3 H H H H H
‘70 H3aKJIaI[Ka OpPraHOB U TKaHEH U3 3apOJbILIEBBIX JIUCTKOB H H H H H
71 ||Poct u pa3BuTue )XUBOTHBIX. JJabopaTtopHas paboTa «BblsiBneHne 0.5

IIPU3HAKOB CXOJICTBA 3apO/IbILIEeH TO3BOHOYHBIX JKUBOTHBIX )
72 |[PasMHOXEHUE U pa3BUTHE pacTeHnid. JlabopaTopHas pabora 1 0.5

«CTpoeHHne OpraHoB pa3MHOKEHHsI BHICIIUX PACTECHUI»
‘73 HI/ICTOpI/I}I CTAHOBJICHUS U PA3BUTHSA T'€HETHKH KaK HayKH H 1 H H H H
74 ||OcHOBHBIE TOHATHSA U CUMBOJIBI TeHeTHKH. JlabopaTtopHas pabora| 1 0.5

«/Ipo3oduia kak 00BEKT TEHETUYECKUX HCCIICTOBAHUI
75 |[3aKkOHOMEpPHOCTH HACJIEI0BAHUS MPU3HAKOB. MOHOTMOpUAHOE 1 0.5

ckpenmuBanue. [Ipaktuueckas padora "N3yuenue pe3ynbpTaToB

MOHOTHOPUAHOTO CKpPEIIMBAaHUS Y IpO30(pHIIbI"
‘76 HHI/ITonomqecxHe OCHOBBI MOHOTHOPHIHOTO CKPEIMBaHUS H H H H H
‘77 HAHaJ'II/BI/Ip}IIOIJ_ICC ckpeuruBanue. Hermonxnoe 1oMUHUpOBaHUE H H H H H
78 || durnOpumHoe ckpemmBanue. [IpakTudeckas padota «3ydeHne 0.5

Pe3yIbTaTOB TUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(UIBD)
‘79 HHI/ITonoqueCKI/Ie OCHOBBI IUTHOPUTHOTO CKPELTUBAHUS H 1 H H H H
‘80 HCuenneHHoe HacJIeJ0BaHHE NTPU3HAKOB H 1 H H H H
‘81 HXpOMOCOMHaﬂ TEOpHsl HACIEACTBEHHOCTH H H H H H




No Tema ypoxka ‘ KonnuectBo yacos | Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beerol|| Konrponbhsre || TIpaktnueckue || 13YIeHUA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI

‘82 HFCHCTI/IKa noJia H 1 H H H H
‘83 HFCHOTI/IH KaK I[eJIOCTHAsI CUCTEMA H 1 H H H H
84 |['eHeTnyecKkuili KOHTPOIb PA3BUTHSI PACTCHHUIA, )KUBOTHBIX U

YeJI0BeKa
‘85 HI/I3MquHBOCTL MPU3HAKOB. BUJIBI N3MEHYNBOCTH H 1 H H H H
‘86 HMOI[I/I(bI/IKaI_II/IOHHa}I U3MEHYUBOCTH H 1 H H H H
87 ||BapuarimoHHBIN psA ¥ BapHallMoHHAs KpuBasi. JlabopaTopHas 1 0.5

pabota «/ccienoBanue 3aKkOHOMEPHOCTEH MOIM(UKAITMOHHON

n3MeHuuBocTu. [locTpoeHre BaprallMOHHOTO psifa U

BAPUALIMOHHON KPUBON»
‘88 HFeHOTHaneCKas{ M3MeHYNBOCTh. KoMOMHATHBHAS H3MEHUYUBOCTH H H H H H
89 |[MyrauunoHHas u3MeHUUBOCTh. [IpakTHueckas padota «MyTtanuu 0.5

y 1po30(uiibl (Ha TOTOBBIX MUKpOIpENaparax)»
90 ||3aKOHOMEPHOCTH MYTAIIHOHHOTO MpoIiecca. JMUTCHETHKA U 1

SMUTeHOMUKA
91 |l'eneruka yenoBeka. [Ipaktuueckas paborta «CocraBieHue u 1 0.5

aHau3 pOJOCIOBHON»
‘92 HMCTOI[LI MEIUILIMHCKON I'eHETUKH H 1 H H H H
93 |[3HaueHHe MEAMLMHCKONW T€HETHKH B MPEJOTBPALLICHUN U

TIeYeHIH TeHETHIECKUX 3a00JIeBaHU YeIOBeKa
94 ||OcHoBHBIC IOHATHS cenekiuu. JlJaboparopHas padoTa 1 0.5

«M3ydyeHue copToB KyJIbTYPHBIX PACTEHUH U MOPOJ] TIOMAITHUX

KUBOTHBIX)
95 |[Metoas! ceneKIMoHHON paboThl. JlabopaTtopHas pabora 1 0.5

«M3yueHne MeTO10B CEJNEKIINU PACTEHUI




No Tema ypoxka KonnuectBo yacos | Hara DneKTpOHHBIC IU(PPOBHIE
/1 Beero| Kontponbhbie || [Ipaktuueckue || A3Y9EHAS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
96 ||locTmkeHus CeNeKIUH pacTeHHUI 1 )KUBOTHBIX. [IpakTuueckas 1
pabota «IIpuBUBKa pacTeHHIN»
97 ||CoxpaneHue, U3y4eHHE U UCIIOIB30BAaHUE TE€HETHYECKIX 1
pecypcoB
98 |buoTtexHonoryUs Kak HaykKa v OTPaciib MPOU3BOJICTBA. 1 0.5
[IpakTuueckas padota «M3yueHrne 00bEKTOB OMOTEXHOIOTHI
‘99 HOCHOBHHe HaIpaBJICHUS] CHHTETHUECKOW OMOJIOTUI H 1 H H H H
‘100 HXpOMOCOMHa}I Y TCHHAs! MHKCHEPHS H 1 H H H H
‘101 HMG,I[I/II_II/IHCKI/IG OMOTEXHOJIIOTUH H 1 H H H H
102 |[Pe3epBHblii ypok. [loBTOpeHue, 00001IeHHEe, CUCTEMATHU3AIIHS 1
3HAHUU
(OBILEE KOJIMYECTBO YACOB T10 [TPOT'PAMME | 102 | 0 [ 135 |
11 KJIACC
Ne Tema ypoxka KonuuecTBo 4acos ‘ Hata DJEeKTPOHHBIE IU(PPOBLIC
n/n Beero|| Konrponsmsre || Ipaxtnueckue || H3YICHHA 00pazoBaTeIbHbIC PECYpPCHI
paboTEI paboThI
1 |9Bomonmonnas Teopus Y. lapsuna 1 Bubnnoreka [JOK
https://m.edsoo.ru/7f41cc74
‘2 HJIBI/DKyHme CHJIBI HBOJIFOLIMK BHUJI0B 110 Y. JlapBHHY H 1 H H H H ‘
‘3 HBopL6a 3a CyIIECTBOBaHUE, €CTECTBEHHBIA U HCKYCCTBEHHBINH 0TOOD H 1 H H H H ‘
‘4 Hd)opMHpOBaHHe CHUHTETHUYECKOM TEOPHH IBOIIOLIUH H 1 H H H H ‘
‘5 ”3T8.HI>I HBOJIIOIIMOHHOTO MPOLIECCa: MUKPOIBOJIIOLUS M MAKPOIBOJIOIHS H 1 H H H H ‘




Ne Tema ypoxka ’ KonuuecTBo vacos ’ Hata OnexTpoHHbIE IM(PPOBLIE
n/n Bcero KOHTpOHLHBIC HpaKTI/I‘IeCKI/Ie H3Yy4dCHHUA O6p330BaTeHI)HI)Ie peCypChI
paboTEI paboThI

‘6 ”HOHYJ'IHI_[I/I}I — DJIEMEHTapHAs €AMHUIIA SBOJIIOLIUU H 1 H H H H ‘
7 ||3akon renernyeckoro paBHoBecus [Ix. Xapau, B. BaitnOepra. 1 0.5

JlaGopatopHas paboTa «BbISBICHHE U3MEHYUBOCTH y 0COOCH OJHOTO

BUJIa»
‘8 ”3JI€M€HTapHI)Ie (baKTOpBI IBOIIOIHA H 1 H H H “ ‘
‘9 H3(1)(1)eKT ocHoBates. DPPeKT OYTHIIIOYHOTO TOPIIBITIIKA H 1 H H H || ‘
‘10 ”MI/IFpaI_II/II/I. W3onsuy nomysisinuii: reorpadudeckas, Onoornieckas H 1 H H H “ ‘
‘11 HECTeCTBeHHLIﬁ 0TOOP — HANPABJISIFOIIUN (AKTOP IBOOIUH H 1 H H H H ‘
12_|Oosnosoit o160p [ | | | |
13 |[IpuciocobaeHHOCTh OPraHU3MOB KaK pe3yJibTaT MUKPOIBOJIIOIHH. 1 0.5

JIabopatopHnas pabdora «3ydenue apomop}ho30B M HAMOAJANTAINN Y

pacTeHUM W KUBOTHBIX)
14 | TTpumepsl MpUCOCOOJICHHUH Y OPraHU3MOB: MOP(OIOTUIECKUE, 1 0.5

¢dusnonornueckre, ONOXMMHUYECKHE, TOBeeHYeckue. JlabopaTtopHas

pabota «IIpucnoco6ieHust opraHu3MOB U UX OTHOCUTEIbHAS

1E1eCO000Pa3HOCTh)»
15 |Bun, ero xputepun u ctpykrypa. JlabopaTopnas padora «CpaBHeHHE 1 0.5

BHUJIOB 110 MOP(OJIOTUYECKOMY KPUTEPHUIO»
16 |Crpyxrypa B N | | | |
‘17 ”BI/II[006paSOBaHI/Ie KaK pe3yJbTaT MUKPOIBOIIOIUH H 1 H H H H ‘
‘18 HCB;BL MHUKPOABOJIIOIMH U SMTUAEMUOIOTUI H 1 H H H H ‘
‘19 HMaKpoaBomoumL [TaneoHTONOrMYECKHE METOIBI H3YUYEHUSI YBOJTIOIINU H 1 H H H H ‘
‘20 ”BHoreorpa(queCKHe METOIbl M3yUCHHS IBOJTOIIH H 1 H H H H ‘
21 | OMOpHOIIOTHYECKIE U CPABHUTEIBHO-MOP(OIOTHIECKHE METOIBI 1

N3YUCHUA DBOJIOLNA




Ne Tema ypoxka KonuuecTBo vacos ’ Hata OnexTpoHHbIE IM(PPOBLIE
n/m Beero|| Kontponsisre || [paktiueckue || A3YICHHA o0pa3oBaTebHBIE PeCYpPCh
paboTEI paboThI

22 || MonekyaspHO-TeHETHIECKUE, OMOXUMUIECKUE U MATEMAaTHUCCKHE 1

METO/IbI H3YYCHUS IBOIOIUU
‘23 ”061111/16 3aKOHOMEPHOCTH 3BOJIFOLIMH “ 1 H H H || ‘
‘24 ”A,I[aHTI/IBHa}I panuansi. HepaBHOMEPHOCTb TEMITOB ABOJIFOIHH H 1 H H H H ‘
‘25 HHaquHe THITOTE3bI TIPOUCXOXKICHUS KU3HU Ha 3eMIie H 1 H H H H ‘
‘26 ”I[OHayIIHI)Ie NPECTABICHUS O 3aPOXKICHUH KHU3HH H 1 H H H H ‘
‘27 ”OCHOBHme ATarbl HEOPTAHUYECKOHN IBOITFOIHH H 1 H H H “ ‘
‘28 ”FI/IHOTGSI)I 3apOKICHUS JKU3HH H 1 H H H || ‘
29 |Hcropus 3emin U MeTobl e€ u3ydeHus. JlaboparopHas pabota 1 0.5

«M3yueHune 1 ONMHUCaHUE NCKOITAEMBIX OCTATKOB JIPCBHUX OPTaHHU3MOBY
‘30 ”Haqam,HLIe JTarbl OPraHMYECKOHN IBOJTIOIUU H 1 H H H “ ‘
1 Bronouns sysapror ] H - |
32 ||OcHOBHBIE ATAIBI BOIIIOLIMH PACTHTENHLHOTO Mupa. [IpakTudeckast 1 0.5

pabota «3yuenne ocCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTACIIOB)
‘33 ”OCHOBHBIG 3TaIbI BOJIIOIUH KUBOTHOTO MHpa H 1 H H H “ ‘
34 || 9Bomronust ®KUBOTHBIX. [IpakTHyeckas padora «3ydeHue 1 0.5

0COOEHHOCTEH CTPOCHHS TTO3BOHOYHBIX JKUBOTHBIX
‘35 ”PaSBI/ITI/Ie KU3HU Ha 3emiie 1o 3paM U Meprojam H 1 H H H H ‘
‘36 ”MaCCOBHe BBIMHPAHHS — 3KOJOTHUECKUE KPUZUCHI TIPOIILIIOTO H 1 H H H H ‘
‘37 HCOBpeMeHHLIﬁ 9KOJIOTHUECKUN KPU3UC, €T0 0COOECHHOCTH H 1 H H H H ‘
‘38 HCOBpeMeHHasI CHCTEMa OPraHMYECKOT0 MPOIIIOro H 1 H H H H ‘
‘39 ”OCHOBHLIC CHCTEMATHYECKHE TPYIIITbI OPraHU3MOB H 1 H H H H ‘
‘40 HAHTpononorI/m — HayKa O 4eJIOBEeKe H 1 H H H H ‘
‘41 ”Pa3BI/ITI/Ie MPEICTABICHUN O TPOUCXOXKICHUH YEIOBEKa H 1 H H H H ‘




Ne Tema ypoxka KonuuecTBo vacos ’ Hata OnexTpoHHbIE IM(PPOBLIE
n/m Beero|| Kontponsisre || [paktiueckue || A3YICHHA o0pa3oBaTebHBIE PeCYpPCh
paboTEI paboThI

42 |Mecro 4enoBeKa B CHCTEME OpraHu4ecKoro mupa. JlabopatopHas 1 0.5

pabora «/3y4yeHre 0cOOCHHOCTEH CTPOCHHSI CKEJICTa YeIOBeKa,

CBSI3aHHBIX C TIPSIMOXOKICHUEM
‘43 HI[BH)KymHe CHJIBI AHTPOIIOTEHE3A H 1 H H H H
44 ||CooTHOIICHNE OMOJIIOTHYECKUX U COLUANBHBIX ()aKTOPOB B 1

AHTPOIIOTeHE3e
‘45 HOCHOBHHe CTaJMH aHTPOIIOTeHE3a H 1 H H H H
‘46 HHaneoreHeTHKa U MaJICOTCHOMHUKA H 1 H H H H
‘47 ”3BOJIIOIII/I$I COBPEMEHHOT0 YeJI0BEKa H 1 H H H ||
48 ||YenoBeueckue pacsl. [Ipakruueckas pabora «3yuenue sxonormyeckux | 1 0.5

aJlanTanyii 4YeIoBeKa»
‘49 ”Memnncum{nnHapHHe METO/BI aHTPOTIOJIOTHU H 1 H H H H
‘50 H3ap0>1<neHHe U pa3BUTHE IKOJIOTHH H 1 H H H ||
51 |Metonasl akoorun. JlaboparopHast padota «M3ydeHne MeTO10B 1 0.5

9KOJIOTHYECKUX UCCIICTOBAHHII»
‘52 HBHaquHe 9KOJIOTMYECKUX 3HAHUH JUIS YeTOBeKa H 1 H H H H
‘53 ”3KOJ'IOFI/I‘{€CKI/IC (axTopsI H 1 H H H H
54 ||A6uotnueckne GpakTopbl. CBET Kak SKOJIOTUICCKUN (BaKTop. 1 0.5

JIabopartopHas pabota «BbIsBIeHUE MPUCTIOCOOICHUH OPraHU3MOB K

BIIUSHUIO CBETa»
35 ||AGuorudeckue GakTopsl. Temmeparypa Kak IKOJIOTHIECKUH QakTop. 1 0.5

JIabopartopHas pabota «BsIsiBIeHHE MPUCIIOCOOICHUI OPTaHU3MOB K

BIIUSHUIO TEMITEPATYPhI»
56 || AOGuotnyeckue (akTopbl. BiaxkHOCTB Kak SKOIOTHYECKUN GaKkTop. 1 0.5

JlaGopaTopHas paboTta « AHATOMUYECKHE OCOOEHHOCTH PACTCHHI U3

Pa3HBIX MECT OOUTAHHSI




Ne Tema ypoxka ’ KonuuecTBo vacos ’ Hata OnexTpoHHbIE IM(PPOBLIE
n/m Beero|| Kontponsisre || [paktiueckue || A3YICHHA o0pa3oBaTebHBIE PeCYpPCh
paboTEI paboThI

‘57 ”Cpem)l 0oOUTaHUS OPTaHU3MOB H 1 H H H H ‘
‘58 ”Enonomqemne PHUTMBI H 1 H H H H ‘
‘59 ”)KH:«:HeHHHe (bopMBI OpraHn3MOB H 1 H H H H ‘
‘60 ”EI/IOTI/IquKHe baxTopsI H 1 H H H || ‘
61 |3HayeHHe OMOTHYECKUX B3aUMO/CHCTBHIA IS CYILIECTBOBAHUS 1

OpraHU3MOB B cpejie 0OUTaHus
‘62 ”3K0nomqecmle XapaKTePUCTHKU TOMYJISIUH H 1 H H H “ ‘
63 ||OcHOBHBIC TOKA3aTEIH MOMYJISIIIAN: YUCICHHOCTb, TNIOTHOCTD, 1

BO3pACTHAs U MOJIOBAs CTPYKTypa
64 ||OcHOBHBIC TOKA3ATENH MOMYJISIIIUN: POXKAAEMOCTh, IIPHUPOCT, TEMIT 1

pocTa, CMEpTHOCTh, MUTPALiN
‘65 HSI(onoqueCKa;I CTPYKTYypa NOMYJISIUH H 1 H H H H ‘
‘66 ”I[I/IHaMI/IKa MOMYJISIIMU U €€ PeryIsIus H 1 H H H H ‘
‘67 ”KpI/IBble POCTa YHUCIICHHOCTH MOMyJIsiK. KpuBbie BEDKUBAHHUS H 1 H H H H ‘
68 |Dkomornueckas Huma Buaa. JlaboparopHas padota «I[Ipucnocodnenus 1 0.5

CEMsIH PaCTEeHHH K PacCeICHHIO»
‘69 ”BI/II[ KaK crcTeMa MOMYJISIIHA H 1 H H H H ‘
‘70 ”3aKOHOMepHOCTI/I MOBE/ICHUS U MUTPAIHMii )KHBOTHBIX H 1 H H H H ‘
‘71 ”COO6IH€CTBO OpraHu3MOB — OMOIIEHO3 H 1 H H H H ‘
‘72 HBKOCI/ICTeMa KaK OTKPBITasi CUCTEMa H 1 H H H H ‘
‘73 ”prFOBOpOT BEUIECTB U MOTOK 3HEPTUU B IKOCHCTEME H 1 H H H H ‘
‘74 ”OCHOBHLIC MIOKa3aTeNN SKOCUCTEMBI H 1 H H H H ‘
‘75 ”3KOJ'IOI‘I/I‘IGCKI/IC MTUPAMUJIBI H 1 H H H H ‘
76 |M3menenus coobmects — cykieccuu 1] I I I |




Ne Tema ypoxka ’ KonuuecTBo vacos ’ Hata OnexTpoHHbIE IM(PPOBLIE
n/m Beero|| Kontponsisre || [paktiueckue || A3YICHHA o0pa3oBaTebHBIE PeCYpPCh
paboTEI paboThI

77 | TTpupoIHBIC SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKocHucTeMbl Moper || 1

U OKEaHOB
‘78 ”HpI/IpOI[HBIe HKOCHUCTEMBI. DKOCUCTEMBI TYH/IP, JIECOB, CTEIICH, ITyCThIHb “ 1 H H H “ ‘
‘79 HAHTponoreHHLIe 9KOCHUCTEMBI H 1 H H H H ‘
80 | Ypboskocucremsl. [IpakTrueckas padota «M3yueHue u Onucanue 1 0.5

ypOOIKOCHUCTEMBI»
81 |[3akoHOMepHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aMMOICHCTBUIA 1

OpPraHU3MOB B 9KOCHCTEMax
82 | MexaHU3MBbI BO3JICHCTBUSI 3arps3HEHNN pa3HbIX TUIIOB HA 1

CyOOpraHu3MeHHOM, OPTaHU3MEHHOM, TIOMYJISIIIHOHHOM H

9KOCHCTEMHOM YPOBHSIX
‘83 HBHocq)epa — obrrerTaneTapHas 000109Ka 3eMITn H 1 H H H || ‘
‘84 HY‘IGHI/IC B. M. Bepnaackoro o 6uocdepe H 1 H H H || ‘
‘85 ”38.KOHOMepHOCTI/I CYIIECTBOBaHMs OHOC(EpHI H 1 H H H H ‘
‘86 ”prTOBOpOTBI BEILIECTB U OMOT€OXUMUYECKHE IIUKIIBI H 1 H H H H ‘
‘87 ”30HaJ'II>HOCTI> onocgepsl. OCHOBHBIC OMOMBI CYIIIN H 1 H H H H ‘
‘88 ”YCTOIZIH/IBOCTL onochepsr H 1 H H H “ ‘
‘89 HBKonomquKHe KPH3KCHI U UX TPUIHHBI H 1 H H H H ‘
‘90 HBo3;1e17ICTBHe yesioBeKa Ha Ouochepy H 1 H H H H ‘
‘91 HAHTponoreHHoe BO3/ICHICTBUE HA PACTUTENIBHBIN M KUBOTHBIA MHP H 1 H H H H ‘
92 ||Oxpana npuponst N | | | |
‘93 ”OCHOBHLIC NPUHIIMITBI YCTOHYUBOTO pa3BUTHUS YEIOBEYECTBA U IIPHPO/IbI H 1 H H H H ‘
94 ||ParioHa IbHOE TIPUPOIOTIOIH30BAHHE M COXPAHEHUE OMOJIOTHYECKOTO 1

pa3zHooOpasus 3eMin
‘95 ”O606meHHe 10 TeMe « MUKPOIBOIOLUS U €€ pPe3yIbTaTh» H 1 H H H H ‘




Ne Tema ypoxka ’ KonuuecTBo vacos ’ Hata OnexTpoHHbIE IM(PPOBLIE
n/m Beero|| Kontponsisre || [paktiueckue || A3YICHHA 00pazoBaTebHbIE PEeCypChl
paboTEI paboThI
‘96 ”O606H.IGHI/IC 110 TeMe «MaKpo3BOJIIOLUS U €€ Pe3yNIbTAThI» H 1 H H H H ‘
‘97 HO606LueHHe 1o Teme «[IpoucxoxieHne 1 pa3BUTUE KHU3HU HA 3eMIIe» H 1 H H H H ‘
‘98 HO606LueHHe 1o Teme «IIpOUCXOXKICHHE YSIOBEKAa — AHTPOIIOTCHE3 H 1 H H H H ‘
99 ||O0600IeHE IO TeMe «DKOJIOTHS — HAyKa O B3aMMOOTHOILICHUSIX 1
OPraHUu3MOB»

‘100 ”O606HI€HI/I€ 1o TeMe «OpraHu3Mbl U cpelia OOUTAHUS H 1 H H H H ‘
‘101 ”O606HI€HI/I€ 10 TeMe «DKOJIOTHSI BUJIOB U MOIYJISIIHI» H 1 H H H H ‘
‘102 ”O606HI€HI/I€ 1o Teme «buocdepa — riiobanpHas IKOCUCTEMA H 1 H H H H ‘
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 | 0 | 75 | |
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