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COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue NporpamMmbl, BBIIACIEHHOE  KYPCUBOM, HE BXOOUT B  IIPOBEPKY
rocyznapcTBeHHOM utorooit arrecrauuu (I'MA).

Tema 1. Buonorns kak Hayka

CoBpemeHHas 6uUoJI0THsl — KOMILIEKCHas Hayka. KpaTkasi ncropusi pa3BUTHSI OMOJIOTHU.
buonornueckue Hayku M u3ydaemble UMHU IpoOsnembl. DyHraMeHTanbHblE, MPUKIAAHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS B OMOJIOTUU.

3HauyeHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI
mupa. Ilpodeccun, cBs3anHble C Ouosorueil. 3HadeHue OHOJOTMM B MPAKTHYECKOH
NEeSTeTbHOCTH  YeNOBEKa: MEIUIMHE, CEelIbCKOM XO3MHCTBE, MPOMBILIUIEHHOCTH, OXpaHe
HPUPOIBI.

JdemMoucTpanun

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, I'.
Mengens, B. WU. Bepuanckuit, W. II. IlaBnoB, M. M. Meunukos, H. W. Basuios, H. B.
Tumodeen-Pecorckuii, [[x. Yorcon, @. Kpuk, /1. K. benses.

Tabmuiel u cxembl: «CBs3b OMOJIOTHHU C OPYrUMH HaykamMuy, «CucTeMa OMOIOTHYECKUX
HAYK».

Tema 2. 7KuBble cucTeMbI U UX U3y4YeHHe

JKuBble cucTeMbl Kak mpeaMeT u3ydeHust onosnoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XAMHYECKOTO COCTaBa, JAMCKPETHOCTh M IEJIOCTHOCTb, CIO0XHOCTb H YHOPSIOYEHHOCTh
CTPYKTYpPbI,  OTKPBITOCTb,  CaMOOPTaHM3allMs, CAMOBOCIPOU3BEACHHUE,  Pa3IpPaKUMOCTD,
WU3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMu KUBBIX CHCTEM: MOJIEKYJSIPHBIN, KIETOYHBIM, TKAHEBBIM,
OpTraHU3MEHHBIH, MONYJSALUOHHO-BUI0BOH, 9KOCUCTEMHBIN (6MOTeOLIEHOTUYECKHU ),
ouocdepnsiii. [Iporecce, mpoucxoasnme B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH >XKHBOTO.
Kuznp kak gopma cymecTBoBaHUsl MaTepuu. Hayku, m3ydaronpe >kuBble CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHH3alliu.

W3ydenue xuBbIX cucteM. Metoapl Ouosnormdeckoid Hayku. HaOmionmeHue, m3mepeHue,
SKCIIEPUMEHT, CHUCTeMaTh3auus, MeraaHanu3. [loHsTMe O 3aBUCMMONM M HE3aBUCHUMOU
nepemMeHHoW. IDlranupoBanue skcriepuMeHTa. IlocraHoBka M mpoBepka runore3. Hymesas
runote3a. [lonstue BpIOOpKU U €€ 1ocToBepHOCTh. Pazdopoc B OGnonornueckux JaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3ynbTaToB. [IpHUmMHBI HCKa)KeHUS PE3ylIbTATOB HKCIEPUMEHTA.
[loHsiTHE CTATUCTUUYECKOTO TECTA.

JdeMoncTpanumn

Tabmuubsl u cxembl: «OCHOBHBIE IPU3HAKA JKU3HU», «BUOJIIOTMYECKHE CHCTEMBIY,
«CBOICTBa KMBOW MaTepUm», «YPOBHU OpPraHU3aLMH )KUBOI IPUpoAb», «CTpoeHNE )KUBOTHOU
wietkn», «TkaHu  KUBOTHBIX», «CHCTEMBl  OpPraHOB  YEJIOBEUECKOI0  OpraHUu3May,
«buoreorieHo3», «buochepa», «MeToabl U3ydeHHS KUBOI MPUPOIBI».

O06opynoBanue: 1abopaTopHOE 000PYAOBAHKE ISl TPOBEICHUS HAOIIOACHU N, N3MEPEHUH,
IKCIIEPUMEHTOB.

IIpakTuyeckas padora «cnosb30BaHKWE Pa3IMYHBIX METOJOB MPH H3YYEHUH >KUBBIX
CHUCTEM.

Tema 3. buonorus KieTk



Kietka — cTpykrypHO-(QyHKIMOHAIbHAS €AUHHUIA >KUBOTO. VcTOpusi OTKPBITHUS KIETKHU.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE MTOJIOKEHUS] COBPEMEHHOM KIETOYHOM TEOpUH.

Meronpl  MOJNEKYIIpHOH M KIETOYHOH OWOJIOTHH: MHKPOCKOIHS, XpomaTtorpadus,
anekTpodopes3, METoA  MEYEHBIX aroMoB, AudepeHIManbHOEe  IIEHTPU(YrHpOBaHUE,
KYJIbTUBUPOBAHUE KIETOK. M3yuenue ukcuposanuvix kiemox. DIEKTPOHHAs MHUKPOCKOIMUSI.
Konghokanvnas muxpockonus. Bumanvhoe (npusicusnennoe) usyueHue Kiemox.

JdeMoHcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOM MUKPOCKOMI», «INEKTPOHHBIN MHUKpockomny, «crtopus
Pa3BUTHS METO/I0B MUKPOCKOITHI».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIpernapaTrbl pacTUTENbHBIX, KUBOTHBIX U
OaKTepUabHBIX KICTOK.

IIpakTHyeckas padora «/I3ydeHue MeTOAOB KIETOYHOM Ouonoruu (xpomarorpadus,
anekrpodopes, muddepeHnnanbHoe eHTpudyrupoanue, [ILP)».

Tema 4. Xumuueckasi Opranu3anus KjieTKH

XUMHYECKUI COCTaB KIETKH. Makpo-, MUKPO- U YJIBTPaMUKPOdJIEMEHTHI. Boxa u €€ poib
KaK pacTBOPUTENS, pEareHTa, ydacTUE€ B CTPYKTYPUPOBAHHUM KIETKHU, TEILIOPETYISIIUN.
MuHepanbHbIe BeIEeCTBa KIETKH, UX OMOJIOTHYECKasi pojb. Poib KATHOHOB M AHMOHOB B KIIETKE.

Oprannyeckue BelecTBa KIETKU. buomornueckue nonumepsl. benku. AMMHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBOW Moiekynbl. [lepBuuHas cTpykrypa Oenka, MenTHIHAS
CBs3b. BropuuHas, TpeTu4Has, 4deTBepTHUYHas CTPYKTypbl. JleHaTypauus. CBoHCTBa OEJIKOB.
Knaccuduxanus 6enxoB. buonornveckue yakiuum 0eiaxoB. [Ipuonul.

VYrneBoapl. MoHOcaxapuipl, AMCAaxapubl, OJMIOCaXapujbl W Monucaxapuibl. OOnmi
NJaH CTPOeHHS M (U3UKO-XMMHYECKHE CBOWCTBA YINIEBOJOB. buonornueckue QyHKIUU
YITIEBOJIOB.

Jluunel.  T'mapoduneHO-TUIPO(QOOHBIE  CBOWCTBA. Knaccudukanuss  numuaos.
Tpurmuuepuabl, Gochomunuasl, BOCKH, cTepoupl. bruonorndeckne ¢yaknum nmunuaos. Ooume
CBOMCTBa OHOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTb K CaMO3aMbIKaHMHIO,
MOJTYIPOHUIIAEMOCTb.

Hyxneunossie xucnorel. JJHK u PHK. Crpoenue nykienHoBbIX kucioT. HykineoTusl.
[Mpuaumn komruieMeHtapHoctu. IIpaBuno Yapradda. Crpykrypa JIHK — nBoiiHas crimpalis.
Mecronaxoxaenue u ouonornueckue pynkiun JJHK. Buner PHK. ®ynxkiun PHK B kinetke.

Crtpoenne monekynsl AT®. Makpospruueckue cBszu B Mosiekyne AT®. buonornueckue
¢yakumn  AT®. BoccraHoBieHHBIE TMEPEHOCYMKHA, HX GQYHKIUUA B  KIETKe. /JIpyeue
HyK1eo3uompughocghamoi (HTD,). CexBenupoBanue  JJHK.  Memoowr  cenomuxu,
MPAHCKPURMOMUKU, NPOTNEOMUKU.

CrpykrypHasi Ouosorusi: OMOXMMHYECKHEe M OWO(U3NYecKue HCCIIEAOBAaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl OHoOMoONeKyl. Modenupoeanue cmpykmypvl U QYHKYUll
buomonekyn u ux xomniexcos. Komnvromepuwiii Ouzaun u Op2aHuyeckuti CuHme3s OUOMONEKY U
UX HEeNnpPUPOOHBIX AHANO208.

JdeMoHcTpanumn

Ioptpertst: JI. [oaunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammel:  «PacnipeieieHne XMMHYECKMX DJIEMEHTOB B HEKHBOW  MPUPOJIEN,
«PacnpesieNieHe XUMUYECKUX JIEMEHTOB B )KUBOM IIPUPOACH.



Tabmuubl u cxembl: «[lepuogudeckass TaOnaMIla XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJTbl BOJbI», «BemecTtBa B cocraBe oOpranu3MoBy», «CTpoeHHE MOJEKYIbl Oelkay,
«CTpyKTypsl OenKOBON MoINEKynbl», «CTpoeHHE MOIIEKYNl YIIeBOAOBY», «CTpOEHHE MOJIEKYI
aunuoBy, «HykienHoBbie KUCIOTB», «CTpoeHune MoneKyiasl ATDy.

OO6opynoBaHue: XUMHUECKasl TOCcya U 000pyJOBaHHUE.

JladopaTopnasi padora «O0HapykeHHE OCTKOB C MOMOIIBI0 KAYECTBEHHBIX PEAKITUI.

JlaGopaTopnasi padora «ccnenoBanne HYKIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOB).

Tema 5. Ctpoenne u ¢pyHKIUH KJIEeTKH

Tumbl KIETOK: dyKapuoTH4YecKass M mpokapuoTudeckas. CTpYKTypHO-(QYHKIMOHAIbHEBIE
00pazoBaHUs KICTKH.

CrtpoeHue mnpokapuoTHUecKoM KieTkd. Kietounas cTeHka Oaktepuii U apxeil.
OcobeHHOCTH CTpOeHHUs TeTepoTpodHON M aBTOTPOPHON MPOKAPUOTUUYECKUX KIIETOK. MecTo u
pOJIb MPOKApHUOT B OMOIIEHO3aX.

CtpoeHne u (QyHKIMOHUPOBAHUE DYKapUOTHUECKoW KieTkH. [InasmaTmdeckas memOpaHa
(mmazmanemMma). CTpykTypa mia3MaTH4eckoll MeMOpaHbl. TpaHCHOPT BELIECTB  4Yepes
IJIa3MaTHYecKyl0 MeMOpaHy: mnaccuBHBINM (auddysus, oOneruénnas nuddy3us), akTUBHBIN
(MepBUYHBIA W BTOPUYHBIM aKTHBHBIN TpaHcmopt). [lomynponuiiaemocts MeMOpanbl. PaGoTa
HaTPU-KaIMeBOro Hacoca. DHJAOLUTO3: MMHOLUTO3, (paroruTo3. Dxk3ouuTo3. Kierounas creHka.
Ctpykrypa ¥ QyHKIIUU KICTOYHON CTEHKH pacTEHHU U, TpuOOB.

Huronnaszma. Ilutozons. Llutockener. JIBuikeHue muTorasMbl. OpraHoubl KICTKH.
OnHoMeMOpaHHbBIE OpPraHOUAbl KIETKU: 3HAomIa3MaTnueckas cetb (DIIC), anmapar ['onbmku,
JM30COMBI, X CTpoeHue U ¢yHKUUH. B3anuMocBsI3b 0JHOMEMOpAHHBIX OPraHOMAOB KIETKH.
CtpoeHue TpaHyIsIpHOTO peTukynyma. Mexanusm nanpaénrenus oenxos 6 IIIC. Cunres
pacTBOpUMBIX  OenkoB. CuHTE3  KICTOYHBIX MeMOpaH. [maakuii  (arpaHyaspHBI)
SHIOIUIa3MaTHUECKUii peTukynym. CekperopHas ¢GyHKus anmapara [ onpmku. Moougukayus
benkos 6 annapame I onvoxcu. Copmuposka benxos 6 annapame I 01v0cu. TpaHCIOPT BEILECTB
B KIIeTke. Bakyonu pactutensHbIX KieTOK. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWJbI KJIETKU: MHTOXOHJPUM, MJIacTUAbl. [Ipoucxooscoenue
mumoxonopuii u naacmud. Cumbuoecenez (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM MUTOXOHAPUH ¥ mactul. [lepBUuHBIe, BTOPHUYHBIE W CIIOKHBIE TJIACTHIBI
(GOTOCUHTE3UPYIOUMX  3YKapUOT. XJIOPOIIACTBI, XPOMOIJIACTHI, JICHKOMJIACTHl BBICHIMX
pacTeHui.

HememOpannble opranoufpl kietkn CTpoeHue u (QyHKIUMH HEeMEMOpaHHBIX OPraHOU]IOB
KieTku. Pubocombl.  [lpomesicymounvie ¢punamenmol. MukpopuiaaMeHTbl. AKmMuHogvle
Mukpogunamenmuol. MBIIICUYHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEYHbIX KIeMOK.
Muxkporpyoouku. Knerounbsiii 1nentp. CTpoeHHE W JIBH)XKCHHE JKTYTUKOB W PECHHYCK.
MuxkpotpyOouku 1uToriasmel. LleHTpuons. berku, accoyuuposantvie ¢ MUKPODUIAMEHMAMU U
Muxkpompybouxamu. MomopHvie benxu.

Anpo. OGonouka Aapa, XpOMaTUH, KapuoIUlasMma, SZIPBIIIKUA, UX CTPOEHUE U (yHKIUH.
Snepuslit 6enKoBbIN MaTpukc. [IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B MHTEp(a3HOM
aape. dyxpomamun u cemepoxpomamui. benku XpoMaTHHA — TUCTOHBIL. /JuHamuxa s0epHou
obonouku 8 mumo3se. foepuviii mpancnopm.

Knerounsie  BrmoueHus. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoOHCTpanun



[Toptpetsi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuubsl u cxembl: «CTpOE€HHE D3YKapUOTHUUECKOW KIETKM», «CTpoeHue >KUBOTHOU
KIeTkn», «CTpOeHHUE PACTUTENbHOM KIEeTKU», «CTpoeHHe MUTOXOHAPUMY, «Sapoy», «CTpoeHune
MPOKAPUOTUYECKOU KIIETKH.

OO6opynoBaHMe: CBETOBOM MHKPOCKON, MHKPOIIpenapaTbl PacTUTENBHBIX, KXHBOTHBIX
KJIETOK, MUKpOIpEenapaTsl OaKTepHaIbHbIX KIETOK.

JlaGopaTopnasi padora «/I3yueHue CTPOEHUS KIETOK PAa3IMYHbBIX OPTaHU3MOB.

IIpakTuyeckas padora «/3ydeHne CBOMCTB KIETOUYHONW MEMOpaHBI.

Jlabopatopnas padora «/ccienoBaHue miasMonu3a U JEMIa3MOJIM3a B PaCTUTENIbHBIX
KIETKaX».

IIpakTHyeckas padora «3ydeHue ABUKEHUS HUTOIIA3Mbl B PACTUTENbHBIX KIETKaX».

Tema 6. O0MeH BeleCTB M IPeBpallieHMe YJHEPruM B KJIeTKe

AccUMWISLINS U AUCCUMUIIALUS — JBE€ CTOPOHBI MeTaboian3Ma. Tunsl oOMEHa BEIIECTB:
aBTOTpOGHBII ¥  rerepoTpodHBIA. YyacTHe KuCIOpoAa B OOMEHHBIX IIpoIleccax.
Dnepreruueckoe oOecneueHne KieTku: mnpeBpaiieHue ATO B 0OMEHHBIX Mpoleccax.
@epMEeHTAaTUBHBIN XapakTep peakuuil KIeTOYHOro meradbonusma. DepMeHThI, UX CTPOECHUE,
cBoiictBa M MexaHu3M JaeiictBus. KodepmeHThl. OTianuus (epMEHTOB OT HEOPraHUYECKUX
KaTanu3aropoB.  benku-aktuBaTopsl M OENKU-MHTUOUTOpPBI.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKUUN OT Pa3TUUHBIX (JAKTOPOB.

[lepBUYHBI CUHTE3 OPraHUYECKUX BEUICCTB B KiIeTKe. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcucenHvlli  pomocunmes 'y obakmepuii. Ceemocobuparowjue nUeSMeHmMvl U HUSMEHMbl
peakyuonno2o yenmpa. Ponp xmopornnactoB B mpouecce gorocuHre3a. CBeToBas U1 TEMHOBas
dazer. @omoovixanue, Cs., Cs. u CAM-munvr ghomocunmesa. IlpoayktuBHOCTD (POTOCHHTE3A.
BnustHue pa3nuuHbIX aKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HAaUeHue (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpa3ue  OpraHU3MOB-XEMOCHMHTETHKOB:  HUTpUHUIIUpYIOLHE
OakTepuu, jxene300aKkTepru, cepoOakTepuu, BOJAOPOAHbIE OakTepun. 3HAYCHHE XEMOCHHTE3A.

AHa’pobHbIe opraHu3Mbl. Bumsl Opoxkenus. [IpoaykTsl OpoxKeHHS U UX HCIOJIb30BaHUE
YeIIOBEKOM. AHa3pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI OWOTEXHOJOTHH W BO30YIMTEIH
Oone3Hei.

AdpoOHBIE OpraHW3Mbl. JTambl SHEpPreTudeckoro obmeHa. [loATOTOBHTENBHBIN ATal.
I'mukonn3 — 6eCKUCIOPOTHOE paCIICTIIEHUE TITIOKO3HI.

buonoruueckoe oxucieHue, WM KIETOUYHOE AbixaHUE. Poib MUTOXOHAPUHN B Ipolieccax
Oouonornyeckoro okucieHus. Lluxmmueckne peakuu. OxucnutensHoe (ocopUIupoOBaHUE.
Onepeus membpannoco epaouenma npomonos. Cunmes ATD: paboma npomonnou ATPD-
cunmasvi. llpeumymectBa a’dpoOHOro mnyrd oOOMEHa BEIIECTB Iepel aHa3POOHBIM.
O (PpeKTUBHOCTH HEPTETUUYECKOTO OOMEHa.

JdeMoncTpanun

IToptpetsr: k. Ilpuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupr u cxembl: «DoToCHHTE3Y», «JHEPreTHUYeCKHil 0OMEeH», «bHOCHHTE3 OenKay,
«Ctpoenue gepmMeHTa», «XEMOCHHTE3Y.

OOGopynoBaHue: CBETOBONH MHKPOCKOII, 000PY/I0BaHUE ISl IPUTOTOBJICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «lI3yueHue KaTaTUTUYECKOW aKTUBHOCTH (EpMEHTOB (Ha
puMepe aMuiIasbl MU KaTajaasbl)».



JladopaTopnasi paGora «I3ydeHne ¢GepMEHTATUBHOIO pACIICIUICHUS TEPOKCHAA
BOJIOPOJIa B PACTUTENbHBIX U )KMBOTHBIX KIETKAX).

JladopaTopnasi padora «CpaBHEHHE IMPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JladopaTopnasi pa6ota «CpaBHEHUE MPOLIECCOB OPOKEHUS U JABIXaHUSD).

Tema 7. HacaencrBeHHas nHG opManusi M peaju3anus e€¢ B KIeTKe

Peakiiuu matpuyHoro cunTtesa. [IpyHINUN KOMIJIEMEHTAPHOCTH B PEAKIUSIX MATPUUHOTO
cuHTe3a. Peanmmuzanus HacnencTBeHHOW HHpopManuu. ['eHeTHuecKuil KoJ, €ro CBOWCTBA.
Tpanckpunius — matpuunblii cuHTe3 PHK. [IpuHIMNBI TpaHCKPUNIIUKU: KOMIIJIEMEHTAPHOCT,
AQHTUIIAPAIIIENIBHOCTb, aCUMMETpUUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxke. Hexooupyrowue PHK.

Tpancnsus u e€ stanbel. Yuactue Tpancnoptaeix PHK B OmocuuTese Oenka. YcioBus
6uocunTesa 6enka. Konupoanue amuHokucnot. Poss pubocoM B GuocuHTe3e Oerka.

Cospemennvie npedcmasnenuss o cmpoenuu 2enog. Oprauuzalus reHoMa y MpoKapuoT U
AYKapuOT. Perynsdnus akTUBHOCTM TeHOB y IpokapuoT. ['mnore3a omepona (P. XKaxob, XK.
Mano). Monexynapusie mexanusmvl 3Kcnpeccuu 2eHos Yy aykapuom. Pone xpomamuna 6
peaynayuu pabomul 2eHog. Perynsanus oOMEHHBIX MPOIeccoB B KieTke. KieTounblil romeocTas.

Bupycbl — HekneTounble (OpMBI KU3HH U OONMUTaTHBIE Mapa3uThl. CTpOEHUE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBHUPYCOB, OakrepuodaroB. JKusmneunwviti yukn JIHK-cooeporcawux
supycos, PHK-codepocawux supycos, 6akmepuogpazos. Obpamnas mpanHckpunyus, peeepmasd,
unmezpasa.

Bupycubie 3aboieBaHusi denoBeKa, KHUBOTHBIX, pacrenuit. CIIMJ][, COVID-19,
COLlMAJIbHBIE U MEAULIMHCKUE TPOOIEMBI.

Buoungopmamura: unmeepayus u ananuz 6oavuux maccusos («bigdatay) cmpykmyphoix
buonocuueckux oaumvix. Hanomexwnonoeuu 6 oOuonocuu u meouyuwe. IIpocpammupyemvie
Gynxyuu benxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoOHCTpanun

[optpetsi: H. K. Konsios, /1. Y. IBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «[eHeTHueckuii Koa», «BHUPYCH»,
«baxrepuodarm.

IpakTnueckas padora «Co3ganne MOACIA BUPYCay.

Tema 8. ’/KnzHe HHbIH HUKJ KJI€TKH

Knerounsrii nuki, ero mepuoabnl u perymsauus. Matepdasza m mmto3. OcoOeHHOCTH
IpOIeCCOB, MpoTekaronmx B uHTEepdaze. [logrotoBka wietkn K aenenuto. IIpecuHreTnyecknit
(MTOCTMUTOTUYECKUI), CHHTETMYECKMH M MOCTCHHTETUYECKUU (IPEMUTOTUUYECKUI) MEpUOJIBI
nHTEep(dassbl.

Marpuuneiii  cunte3 JIHK -  pemmkanuda.  Ilpunounsr  penmukanuu  JIHK:
KOMILJIEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUMNAPAJUIENBHOCTh. MeXaHu3M
perumukanuu - JIHK.  Xpomocombl. Ctpoenue xpomocoMm. Temomepbl U TenoMepasa.
XpOMOCOMHBIM HAa0Op KIETKH — KapUOTHN. JIMNIOMIHBIA U ramiouHbIi HabOphl XPOMOCOM.
I'omonornunbie XxpoMOCOMBI. [10J10BBIE XPOMOCOMBI.

[enenne wierku — Muto3. CTaauu MUTO3a U NPOUCXOJAIME B HUX IPOLECCHl. THUIIBI
muto3a. KapuoknHes n nuToknHes. buosornueckoe 3HaueHUE MUTO3A.

Perynsmuss MUTOTHYECKOTO IMHUKIA KIETKH. [IporpamMMmupyemasi KieTodHas THUOEIb —
arnonTo3.



Kiierounoe s11po, XpoMOCOMBI, yHKIIMOHAIbHAsI TeHOMUKA. Mexanusmol nponugepayuu,
oughpepenyuposxu, cmapenus u eubenu kiemox. «L{ugposas kiemkay — obuoungopmamuuecxue
Mooenu GYHKYUOHUPOBAHUS KILEMKU.

JleMoOHCTpanun

Tabmuubl U cxeMbl: «JKU3HEHHBIH LUKT KICTKH», «MHUTO3», «CTpOEHHE XPOMOCOM»,
«Permkamus JJTHK».

OOopynoBaHue: CBETOBOH MHKPOCKON, MHUKporpenaparsl: «MHTO3 B KIETKaX KOpEIKa
JTyKay.

JlabopaTopuasi pa6ora «/3yueHre XpoMOCOM Ha TOTOBBIX MHKpPOIIpErapaTaxy».

JlabopaTtopnas padora «HaOmoseHne MHTO3a B KIETKaX KOHUMKA KOpelka Jyka (Ha
TOTOBBIX MUKPOIIpEIIapaTax)y».

Tema 9. Crpoenne u ¢pyHKIMH OPraHU3MOB

buonmornueckoe  pasHooOpazwe  opraHu3MoB.  OIHOKIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEACITEIHbHOCTH OJTHOKIETOYHBIX Opranu3MoB. bakrepun,
apxeu, OJHOKIETOUYHbIE TPUOBI, OTHOKIETOUHBIE BOJOPOCIIH, Apyrue MpoTucThl. KomoHnaneHbIe
OpTaHU3MBl.

B3anMocBs3p 4acTeil MHOTOKIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbI OPTraHOB.
Opranusm Kak equHoe nenoe. I'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAs, I[MOKPOBHAS,
MPOBOJIAIIASI, OCHOBHAs, MexaHWueckas. OcoOeHHOCTH cTpoeHHUs], QYHKIHI M PACIIOIOKCHUS
TKaHEW B OpraHax pacTCHUM.

TkaHu JKMBOTHBIX W  4Ye€JOBEKa. [WUMBI JKUBOTHBIX TKaHEW: OJIUTEIUATbHAS,
COCIMHUTEbHAS, MbIICYHAs, HepBHAas. OCOOEHHOCTH CTpPOEHUs, (YHKIUNA U PaCIOIOKEHUS
TKaHEW B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHbIE U TeHEpaTUBHBIE OpraHbl pacTeHUi. OpraHbl ¥ CUCTEMbI OPraHOB
JKUBOTHBIX U 4eNoBeKa. DYHKINU OPraHOB U CUCTEM OPTraHOB.

Omnopa Tenma opranu3smoB. Kapkac pacrenuit. CkeneTsl OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIl ¥ BHyTpeHHU ckeneT. CTpoeHUEe U TUITbI COSANHEHUS
KOCTEH.

JIBmkeHue opraHu3moB. JIBMKEHHWE OJHOKICTOYHBIX OPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, PECHHUYHOE. JIBUKEHHE MHOIOKIETOYHBIX PACTEHUW: TPONMU3MBI M HACTHHU.
JIBM>keHHEe MHOTOKJICTOYHBIX )KHBOTHBIX M UEJIOBEKa: MbllieuHas cucrema. Peduieke. CkeneTHbIe
MBIIIIBI ¥ UX paboTa.

IIutanue opranusmMos. [loromeHne BOABI, YIVIEKUCIOIO raza U MUHEPAJIBHBIX BEILECTB
pactenusimu. llutanue XUBOTHBIX. BHYTpUIONIOCTHOE M BHYTPUKIETOUYHOE IHIIEBAPEHUE.
[IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTAENbl MUIIEBAPUTENBHOIrO Tpakra. [lumeBaputenbHble
xeiesbl. [InieBapuTenbHas cucremMa 4yenoBeka.

Jpixanue opranu3moB. Jlpixanue pacteHuid. Jprxanue kuBoTHBIX. [{uddysus razos uepes
nmoBepxHOCTh KiIeTku. KoxkHoe apixanue. J[pIxarenpHass MOBEpPXHOCTh. JKaOepHOE M JIETOYHOE
IpIXxaHue. JIpIxaHWe I[O3BOHOYHBIX XHMBOTHBIX M UEJIOBEKA. BOJIIOIMOHHOE YCIOKHEHUE
CTPOEHHMS JIETKUX I103BOHOYHBIX JKMBOTHBIX. /JlpIxaTenbHass cucrema uyenoBeka. MexaHu3M
BCHTHJIAIIMY JIETKUX y IITHI] ¥ MIICKOTTUTAIONMX. Perynsmus npixanus. JlpIxaTelbHbIe 00BEMBI.

TpaHcropT BELIECTB Y OpPraHU3MOB. [paHCHOpPTHBIE CHUCTEMBbI pacTeHuil. TpaHcmopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucrtema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX J>KMBOTHBIX M uenoBeka. Cepjlle, KpOBEHOCHBIE cOoCydbl U KpoBb. Kpyru



KpoBOoOOpaleHHsl.  DBOJIONUOHHBIE  YCIOKHEHHS  CTPOCHHS  KPOBEHOCHOW  CHUCTEMBbI
II03BOHOYHBIX )KMBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beigenenne y opraHusMoB. Beigenenwe y pacreHuil. BeigeneHue 'y KMBOTHBIX.
CokparutensHele Bakyonu. Opranbl BbaeneHus. @OuiupTpauus, cekpeuuss U obOpaTHOE
BCAaChIBaHME KaK MEXaHU3MbI PabOThl OPraHoB BblAeNeHUs. CBS3b MMOJOCTH TeJla C KPOBEHOCHOM
Y BBIJICIUTENBHON CHCTEMaMH. BblieneHne y MO3BOHOYHBIX KMBOTHBIX M 4enoBeka. llouku.
Crtpoenue u QpyHKIIMOHUpOBaHUE HeppoHa. OOpa3oBaHNE MOYH Y YEIIOBEKA.

3ammTa y OpPraHM3MOB. 3aliTa y OJHOKIETOYHBIX opraHu3mMoB. Cropel OakTepuil u
LUCThl IpocTeHNMX. 3alpTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. CpeacrBa naccuBHON U
XUMHUYECKOU 3alThl. DUTOHLIHABIL.

3anmTa y MHOTOKIETOYHBIX )KUBOTHBIX. IIOKpOBBI U UX MPOU3BOJHBIE. 3alldTa OpraHu3Ma
or Oone3nel. MMmyHHas cucrema uyenoBeka. KieTouHBI M TI'yMOpaJbHBIH HMMYHHUTET.
Bpoxnaéuublii u  npuoOpeTéHHBIH cnenu@uueckuidi UMMyHUTET. Teopuss KIOHAJIBHO-
cesniektuBHoro nummynurera (I1. Dpaux, @. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3moB. Posib BpoxkIEHHOTO HMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHUA.

PasnpaxuMocTe M perymsiuMss y OpraHu3MoB. Pa3apaXuMoOCTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. PazapakuMocTs M perynsanus y pacTeHuil. PocToBble BeleCTBa U UX
3HAYEHHE.

HepBHast cucrema u peduexropHas peryimsiuus y XUBOTHBIX. HepBHas cucrema u eé
OTZENbl. DBOJIOLUMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Y KMBOTHBIX. OTaensl
TOJIOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropnas nyra. besycrmoBHbie u
YCIIOBHBIE PeUICKCHI.

I'ymopanbHass perynsuuss W SHIAOKPUHHAs CUCTEMa >XMBOTHBIX M 4YesoBeka. JKenmesbl
DHJIOKDUHHOW CHUCTEMBI U HMX TOPMOHBI. JlelicTBHE TOPMOHOB. B3auMOCBSI3b HEPBHOM U
SHJIOKPUHHOU cucTeM. [ umoTtanamo-runodusapHas cucTema.

JleMoOHCTpanun

IToprper: N. II. IlaByoB.

Tabmuubsl u cxembl: «OAHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOAOPOCIHY,
«bakrepun», «Ipocreiinme», «OpraHbl LBETKOBBIX pacTeHui», «CHCTEMBl OpPraHOB
MIO3BOHOYHBIX JKMBOTHBIX», <«BHyIpeHHee CTpoeHHEe HaceKoMblx», «[kaHM pacTeHu»,
«KopaeBble cuctemsl», «CtpoeHue credns», «CTpoeHHe IMCTOBOM IUIACTHHKNY, «T[KaHH
JKUBOTHBIX», «Ckener uyenoBeka», «lumeBapurenbHas cucrema», «KpoBeHOCHas cucTeMay,
«/IpixatenpHass  cucrema», «HepBHas  cucrema», «Koxka», «MpllleuHas cuUCTEMay,
«BblienuTenpHas cUcTeEMa», «OHAOKpUHHAs cucrema», «CtpoeHue Mblombl», «MMMyHHTET?,
«KuneyHonosocTHeiey, «CxeMa MUTaHUs pacTeHuil», «KpoOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue rulipb», «CTpoeHue niuaHapuun», «BHyTpeHHee CTpoeHue J0KIEBOro
uepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMblkaronmxcs», «HepBHas cucrema nrtuny, «HepBHas cucreMa MIEKOIMTAIOLMAXY,
«HepBHas cucreMa yenoBekay, «Peduekcy.

OOopynoBaHue: CBETOBOW MHUKPOCKOII, MUKPOIIpEnaparbl OAHOKIETOYHBIX OPraHHU3MOB,
MUKpPOIIpEnapaTbl TKAaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, KUBbIE
SK3EMIUISIpbl KOMHATHBIX PaCTEHUMN, TrepOapruy pacTeHUI pa3HbIX OT/AEJIOB, BIaKHbIE IIperapaThl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIUHU OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue [ JEMOHCTpAIllMd IOYBEHHOTO M BO3AYIIHOTO MUTaHUS PACTCHUH,
pacileryieHuss Kpaxmaiga U OelkoB 1oj JAedcTBHEM (EepMEHTOB, 000pylOBaHUE s



JIEMOHCTPALIUN ONBITOB MO U3MEPEHUIO KU3HEHHONW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbBIX
JBUKEHUH, MOZIETN TOJJOBHOTO MO3Ia PAa3JIMYHBIX KUBOTHBIX.

JlaGopaTopnasi pabora «/3ydyeHre TKaHEH pacTEHUI».

JladopaTopuasi pabora «/3ydueHne TKaHel KUBOTHBIX.

JlabopaTtopHas padota «/I3ydeHre OpraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazMHOKeHHe M pa3BUTHE OPraHU3MOB

®opmbl pa3MHOKEHHSI OPraHU3MOB: Oecroioe (BKII0Yas BETeTaTUBHOE) U MOJIOBOE. Bribl
0ecIo10ro pa3MHOKEHUS: TOYKOBAHHE, CIOPY/IALUS, (parMeHTalusl, KTIOHUPOBaHUE.

IlonoBoe pasmuoxenue. IlonoBbie kneTku, wiau ramersl. Meiio3. Craguu Mmeiiosa.
[loBenenue xpomocoM B Mmeito3e. Kpoccunrosep. buonornueckuil cMpICil Meii03a U MOJIOBOTO
nporecca. Meos 1 ero MecTo B )KU3HEHHOM LIMKIIE OPTaHHU3MOB.

IlpenzaponpieBoe  pazsuthe. ['ameroreHe3 'y KUBOTHBIX. [losioBbIE  Kene3bl.
OOpa3zoBaHue U pa3BUTHE MOJIOBBIX KIeTOK. CriepmaroreHe3 u ooreHes. CTpoeHHE MOJIOBBIX
KIIETOK.

OmnnonoTBOpeHHe U SMOPUOHATBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OMJIOJOTBOPEHUS:
HapyXHOe, BHyTpeHHee. [lapTeHorenes.

WNHpuBuIyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTrus — HayKa O pa3BUTUU
OpraHu3MoB. Mopgoecenez — 00Ha u3 enasuwvix npoodiem smopuonocuu. Konyenyus mopghocernos
u mooenu mopgoeenesa. Ctaauu SMOpHUOTeHEe3a )KUBOTHBIX (Ha IpUMEpe JISTyIKu ). Ipobnenue.
Tunsl npobnenus. /JJemepmunuposarnnoe u HedepmMunuposannoe opobnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH NPOOJICHHUS MIICKONMUTAIONMX. 3apOJBIIIEBBIC JIMCTKUA (TaCTPYIISIIUS).
3aknazka OpraHoB M TKAaHEM M3 3apOJBIIEBBIX JIMCTKOB. B3aumHOe BiMsHHE dacTeil
pPa3BUBAIOIIETOCS  3apoJblia (AIMOpUOHAIbHAS HMHIYKIWS). 3aKkiajka TIUIlaHa CTPOSHUS
JKUBOTHOTO KaK pE3yabTal HEpapXUUECKMX B3aUMOJCHCTBUHA TeHOB. BnusHue Ha
SMOpHOHAIBHOE PA3BUTHE PATUYHBIX (PAKTOPOB OKPYKAIOIIEH CpEJIbI.

Poct m pasButue xuBOTHBIX. IlocTaomOpuonaneHbiii mepuon. Ilpsmoe u Hempsmoe
pazButue. Pa3Butue ¢ meramop}o3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX.
bronornueckoe 3HaueHUE MPSIMOTO M HENPSIMOTO Pa3BUTHUSL, UX PACIPOCTPAHEHUE B MPUPOJIE.
Tunbel pocrta >XKUBOTHBIX. DaKTOpbl peryasiqiuu pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPUOHATILHOTO Pa3BUTHSL y KUBOTHBIX M uenoBeka. Ilepuoapl OHTOreHesa uenoBeKa.
CrapeHue u cMepTh Kak OMOJIOTHYECKHE TTPOIECCHI.

PasmHoxxenue um paszButue pacreHuil. ['ametodur m cnopodut. Melo3 B KHU3HEHHOM
nukie pacteHuit. OOpa3oBaHue cmop B Mpolecce Meio3a. [‘ameroreHes y pacTeHHUH.
OnnonoTBOpeHUE M pa3BUTHE PACTUTEIBHBIX OPraHUM3MOB. J[BOWHOE OILIONOTBOPEHUE Y
IIBETKOBBIX pacTeHunii. OOpa3oBaHue U Pa3BUTHE CEMEHU.

MexaHu3MBbl PETyIsUA OHTOTEHE3a y PACTEHUMN U KUBOTHBIX.

JdeMoncTpanun

IToptpetsr: C. I'. Hapaumn, X. [lIneman.

Tabmuiel U cxembl: «BeretatnBHoe pa3MHOKeHHUE», «TuIbl OECroiaoro pasMHOKEHU,
«Pa3MHOXXEHHE  XJIaMHUJIOMOHAIbD», «Pa3MHOXKEHHE OBIVIEHBI», «Pa3MHOXXEHHE THIPBD»,
«Meiiosz», «Xpomocomsl», «['ameroreHes», «CTpoeHHE SHLEKIETKH U CIIEPMaTO30Uay,
«OCcHOBHBIE cTamuu OHTOreHeszay, «lIpsimoe w Hempsmoe pa3BuTUE», «Pa3BUTHE MaKCKOTO
Kykay, «PazButue capaHum», «Pa3BUTHE JIATYLIKNA», «/[BOWHOE OIUIOJOTBOPEHHUE y LIBETKOBBIX
pacteHuit», «CTpOo€HHE CEMSIH OJHOAOJBbHBIX U JIBYAOJBHBIX pacTeHUI», «OKU3HEHHBIA LUK
MOpPCKOM  KamycTbl», <«OKM3HEHHBIM LHMKI MXa», <« KH3HEHHBII ULHKI I[anoOpOTHHUKAY,
«OKu3HEHHBIN LUK COCHBI».



O06opynoBanue: CBETOBOM MHUKPOCKOII, MUKPOTIperaparhl SHIIEKIETOK U CIIEpMaTO30H 0B,
Mozenb «LIUKI pa3BUTHS JIATYILIKA».

JlaGopaTopnasi pabora «/I3ydyeHue CTpOEHHMs TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTHyeckas padora «BplsgBiICHME NPU3HAKOB CXOACTBA 3apOABINIEH ITO3BOHOYHBIX
KUBOTHBIX).

JlabopaTtopHas padota «CTpoeHuE OpraHOB Pa3MHOKEHHUSI BBICIIMX PACTEHUII.

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEICTBEHHOCTH M U3MEHYMBOCTH OPraHUu3MOB

Hcropust cTaHOBJIEHUS M pa3BUTHUS T'eHETUKU Kak Hayku. Paboter I. Mengens, I'. ne
O®puza, T. Moprana. Ponb oredecTBeHHBIX YU€HBIX B pa3BuUTuUU reHeTuku. Pabdorer H. K.
Komeriosa, H. U. BaBunora, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ummnuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE TEHETUYECKHE MOHATHS U CHMBOJIBI. ' OMOJIOTHYHBIE XPOMOCOMBI, aJlIebHbIE
T€Hbl, AJbTEpHATUBHBIE IPU3HAKA, JAOMUHAHTHBIM W PEIECCUBHBIA IpPU3HAK, TOMO3MUIOTA,
reTepo3nuroTa, 4yucras JUHUS, TMOpUAbl, reHOoTur, (geHoTun. OCHOBHBIE METOJAbl T€HETHUKHU:
rUOPUAO0IOTHYECKUH, IIUTOIOTUYECKU M, MOJIEKYTISIPHO -T€HETUYECKUH.

JeMoHCTpanun

[Toptpets: I'. Mengaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
Benozepckuii, I'. 1. Kapneuenko, FO. A. ®unmunuenxo, H. B. Tumodees -PecoBckuii.

Tabnuusl u cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKpEIBaHUsD).

JlaGopaTopnasi padora «/Ipo3oduna kak 0OBEKT TEHETUUECKUX HCCICTOBAHHII.

Tema 12. 3aKkoHOMEPHOCTH HACJIEACTBEHHOCTH

MounorubOpuanoe ckpeumBanue. llepBbiii 3akoH MeHpaens — 3akoH enuHOOOpasus
ruOpusioB nepBoro mnokojeHus. llpaBuino nomuHupoBaHus. Bropoii 3akoH MeHzens — 3aKoH
paciieneHus npusHakos. [{uTojgornueckiue 0oCHOBEI MOHOTHOPUIHOTO CKpelmBaHus. ['nmoresa
YUCTOTHI FaMeET.

AHanu3upymrolee — CKpelMBaHHUE. [IpoMeXyTOUHBI ~ XapakTep  HacleJOBaHUS.
Pacieriienre npu3HakoB IPU HEMOJHOM JOMUHUPOBAHUU.
Jurubpuanoe ckpeumBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCHMOIO

HaclleIoBaHus MPU3HAKOB. [luTomornueckne oCHOBbI JUTMOPUTHOTO CKPELMBAHHUSL.

CuennenHoe HacienoBanue npuszHakoB. Padbotel T. Moprana. CreryieHHOE HacleJJOBaHUe
T€HOB, HAapYIICHUE CUEIIICHUS MEKIY FTeHaMU. XpOMOCOMHAsi TEOPHUS HACJIEACTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBIM MEXaHU3M OIpEIeNeHUs 1oJia. AYyTOCOMBI U IOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHBIii M TeTeporamMeTHbId IoJ. l'eHeTudeckas CTpPYKTypa IIOJOBBIX
xpoMocoM. HaciienoBanue npu3HakoB, CLEINUIEH HBIX C ITOJIOM.

I'enotun kak uenocrHas cucreMma. IlieloTponuss — MHOXECTBEHHOE ACUCTBHUE TI€HA.
MHoxecTBeHHBI ayienn3M. BzauMonelcTBue HeauIeabHBIX TI'eHOB. KOMIJIEMEHTapHOCTS.
Onucra3s. [lomumepus.

I'eHeTHUYECKMIT KOHTPOJb pa3BUTHS pACTEHMM, JKMBOTHBIX M 4EJIOBEKa, a TaKKe
(U3MOJIOrMYECKUX TPOIECCOB, TMOBENCHUS U KOTHUTUBHBIX (QyHKUuW. [‘eHernueckue
MEXaHU3Mbl CHMOMOTeHE3a, MEXaHHU3Mbl B3aMMOACUCTBUS «XO3SIMH — MApa3uT» U «XO35IMH —
MHUKpOOHMOM». ['eHeTH4ecKe aceKkTbl KOHTPOJIS U U3MEHEHHUs HAcIeICTBEHHOW MH(pOpMaliy B
MOKOJICHUSX KIETOK U OPraHU3MOB.

JdemMoHcTpanuu

Iloptpetst: I'. Mennens, T. Mopras.



Tabmuubr u cxembl: «llepBbiii 1 BTOpor 3akoHbl Mennens», «peruit 3akoH MeHaens»,
«AHanusupymollee ckpeumpanuey, «Hemnomnoe nomunupoBanuey, «CLenieHHOe HacleJOBaHE
MPHU3HAKOB Y Ap0o30(duiibl», «I eHeTHka monay, «Kapuotumn venosekay, «Kapruotumn apo30Quiib»,
«Kapuorun ntuubn, «MHOKECTBEHHBIN AJUIETU3M», «B3anMOAEICTBUE TEHOBY.

OOopynoBaHue: MOJENb Al IEMOHCTPAIlUH 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO
MOKOJICHUSI W PACIICTUICHUS] MPU3HAKOB, MOJEIb IS JEMOHCTpAIlUM 3aKOHA HE3aBUCHUMOTO
HacJeA0BaHUs IPU3HAKOB, MOJIENb JUIsl IEMOHCTPAIIMU CLIETIJICHHOTO HACIeI0BaHUs TPU3HAKOB,
CBETOBOM MHKPOCKOI, MUKpoTpenapar: «JIpo3oduiay.

IIpakTuueckass padora «/I3ydeHune pe3yabTaTOB MOHOTHOPUIHOTO CKPEUMBAHUS Y
JPO30(HITBDY.

IIpakTuueckass pab6ora «/3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKpPEIIMBAHUSA Y
JPO30(UITBI».

Tema 13. 3aKoHOMEe PHOCTH M3MEHYUBOCTH

BzanmozeiictBue TreHOTHNa W cpedpl NpHu (GopMUpoBaHWU (eHoTHna. V3MEHYHBOCTH
npu3HakoB. KauecTBEHHbIE W KOJIMYECTBEHHbIE MpPU3HAKH. Buapl U3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACIIECICTBEHHASI.

Moaudukanronsas U3MeHUYMBOCTh. Poib cpemsl B opMUpPOBAaHUU MOAU(PUKAIIMOHHON
n3MeHunBocTU. Hopma peakiium mpus3Haka. BapuanuoHHBIA psg v BapuarimoHHas kpuBas (B.
Horanncen). CoiicTBa MOAM(PUKAITMOHHONW N3MEHYUBOCTH.

'eHoTunuueckas u3MeHYMBOCTh. (CBOWCTBA T€HOTUIIMYECKOM W3MEHUYMBOCTH. Bubl
TeHOTUITHYECKOW U3MEHUYUBOCTH: KOMOMHATHBHASI, MyTallHIOHHASI.

KoMOnHaTuBHas M3MEHYMBOCTh. Mel03 U MOJIOBOH Mpollecc — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTU. POJTh KOMOMHATUBHOW U3MEHYMBOCTH B CO3J[AHUH T€HETUUYECKOTO Pa3HOo00pasus
B Mpejieax OAHOTO BU/A.

MyranuoHHass W3MEHYUMBOCTb. BHIbl MyTanuil: T€HHbIE, XPOMOCOMHBIE€, T€HOMHBIE.
CnoHTaHHBIE U MHIYIUPOBAHHBIE MYyTallMU. SAepHbIe W LUTOIIa3MaTHYECKUE MYTallUH.
Comarnueckue W 1OJOBble Myrauuu. [IpyYMHBI BO3HMKHOBEHUs MyTanuil. MyrareHsl U uX
BJIUSTHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpoliecca. 3aKOH TOMOJOTHYECKUX
psamoB B HaciencTBeHHoW wusMmeHuumBoctd (H.W. BaBunos). BHesnepHas W3MEHUYHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuxa u 3MUSEHOMUKA, PONb INUSEHEMUUECKUX DAKMOpPo8 6 HACIe008aHUU U
UBMEHYUBOCINU (heHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoOHCTpanun

Ioptpetst: I'. ne ®pus, B. Horanncen, H. 1. BaBuios.

Tabmuubsl u cxembl: «Buasl u3MeHUMBOCTHY, «MoauuKalMOHHAST H3MEHYHUBOCTHY,
«KomOnHaTuBHas U3MEHYUBOCTDBY, «Meiio3y, «O1m1010TBOPEHMEY, «'eHeTHUYECKHE
3a00JIeBaHUsI YeIOBEKay, «BUIbI MyTaIlHii».

OOopynoBaHue: XUBbIE M TepOapHbIE SK3EMIUISIPHl KOMHATHBIX PACTCHHM, PUCYHKU
(doTorpaun) >KMBOTHBIX € pa3IMUYHBIMHU BUJAAMH U3MEHUYHUBOCTH.

JladopaTtopnasi padora «lccmemoBaHue  3aKOHOMEPHOCTEHW  MOIU(HKAIIMOHHOM
n3MeHYnBOCTU. [locTpoeHre BapraniOHHOTO psiAa U BapUallMOHHON KPUBOW.

IIpakTuyeckas padora «Mytamuu y apo30¢uisl (Ha TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 14. 'eHeTHKA YeJIOBEKA

Kapuorun uenmoBeka. MexnyHapoaHass mporpaMMa HCCIEIOBaHUs T€HOMa YEJIOBEKa.
Metoapl M3ydeHUs TEHETUKH YEJIOBEKA: TeHEATOTHYECKUM, OJIM3HEIOBBIN, IMTOTCHETUYECKUH,
NONYJIAUOHHO-CTaTUCTUUECKUM, MOJIEKYIsIpHO-TeHeTuueckuii. CoBpeMEeHHOE onpeaesieHne



TeHOTHIIA: IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, TCHOTUITUPOBAHUE, B TOM yucie ¢ momoupro [P -
ananm3a. HacnencrBenHbie 3a00eBaHus YellOBEKa. [ eHHbIE U XpOMOCOMHEIE OOJIE3HH YEIOBEKA.
bone3nn ¢ HacleACTBEHHOW NpPenpacnoiOKEHHOCThIO. 3HAYEHUE MEANIUMHCKOM TeHETUKU B
NPEIOTBPAILICHUN M JICUEHUHM TE€HETUYECKUX 3a0osieBaHUN uenoBeKka. MeaHuKo-TeHETHUYECKoe
KOHCYynbTHUpoBaHuEe. CTBOJIOBbIE KIETKU. [IOHATHE «T€HETUYECKOTO IPy3a». DTUUECKUE ACTIEKThI
HCCIe0BAaHUM B 00JIACTH PEAAKTUPOBAHUS TCHOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (AKTOpPhl MOBBIMIEHHONW UYyBCTBUTEIBHOCTH YENOBEKA K (DM3HMYECKOMY U
XAMUYECKOMY 3arpsi3HEHHUIO OKpYKawlled cpeapl. l'eHeTndeckass NpenpacnoiokEHHOCTh
YeJIOBEKa K MaTOJOTHSIM.

JdemMoHcTpanuu

Tabmuupr u cxembl: «KapuoTum denoBekay, «MeTO/bI M3y4eHUS TEHETUKH YETIOBEKa,
«enernyeckue 3a00I€BaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBlieHHE U aHATU3 POJIOCIOBHOMN».

Tema 15. Cesiexnuusi oprannzMoB

JloMecTukanusi U CeNeKIUs. 3apOoXKICHUE CENEeKUMU U JoMecThkanuu. Yuyenue H. W
BasuiioBa o LlenTpax mpoucxoxaeHust 1 MHOrooOpas3us KylnbTypHBIX pacTeHUul. Poinb cenexunu
B CO3JaHUM COPTOB PACTEHUH M NOpoA KUBOTHbIX. CopT, mnopoda, IITaMM. 3aKOH
TOMOJIOTUYECKUX PAIOB B HaclieACTBeHHOM m3meHunBoctd H. M. BaBuiioBa, ero 3HaueHue ajs
CENEKIIMOHHOM paboTHI.

MeTonbl ceneKIMOHHON paboThl. MIcKyccTBEeHHBINH 0TOOP: MacCOBBIN M MHIUBU TyaIbHBIN.
Dtanbl KOMOMHAIIMOHHOW celekuuu. McnbiTaHue mpou3BoauTeneii mo moroMcTBy. OTOOp 1O
TEHOTHUITY C TTIOMOIIBIO OLIEHKH (PEHOTHIIAa TOTOMCTBA U OTOOP MO TEHOTHUITY C TTIOMOIIIBIO aHAIIK3a
JIHK.

HckycCTBeHHBI MyTareHe3 KaK METOJ[ CENeKIMOHHOW paboTel. PaauanvoHHBIA U
XAMUYECKHI MyTareHe3 KaK HWCTOYHMK MYTallMil y KyIbTypHBIX (OpM OpraHus3MoB.
Hcnonr3oBanre TEHOMHOTO pEAAKTUPOBAHUS U MeTon0B pekoMOMHaHTHRIX JHK mns
MOJIYYEHUSI UCXOJHOTO MaTepualia Jyuisl CENEeKIUU.

[lonyuenue mnonumiaouoB. BuyrpuBumoBas ruOpuauszanus. banzkopoacTBeHHOE
CKpellMBaHue, WM MHOpUAUHT. HepoacTBEHHOE CKpelMBaHUE, UIH ayTOpUIUHT. ['eTepo3uc u
ero npuuuHbl. Hcmons3oBaHue rerepo3uca B cenekuuu. OtnanéHHas TuOpHUAM3ALIUSL.
[Ipeononenne Oecnaomus MEXKBUIOBBIX THOPUIOB. JIOCTHOKEHHS CENEKIMM DPACTEHUH U
JKUBOTHBIX. «3€1EHas pegontoyUsy.

CoxpaHeHHE W HU3Y4YEHHE TEHETHYECKUX PECYpPCOB KYJAbTYPHBIX PACTCHUM M MX JTUKUX
poauYei A CO3MaHMS HOBBIX COPTOB U TMOPHIOB CENbCKOXO3SHCTBEHHBIX KYAbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecCKUMU pecypcamu CenbCKOX 03UCMBEHHbIX U NPOMbBICIO8bIX
JHCUBOMHBIX 8 YENAX YIYYUIEHUS CYWECMBYIOUWUX U CO30AHUS HOBBIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEM COBPEMEHHBIX MeMmOO08 HAYYHbIX UCCILe008AHUL, Nepedosblx udel u
NepCneKmuBHbIX mexHOoI02Ul.

JeMoHCTpanun

IToprpersi: H. . Basunos, 1. B. Muuypun, I'. /I. Kapneuenko, II. I1. JIykesnenxko, b. JI.
Actaypos, H. bopinoyr, /I. K. benses.

Tabnuusl u cxembl: «LleHTpbI MPOUCXOXKIEHUSI © MHOTO0Opa3us KylbTypHBIX paCTCHUN»,
«3aKOH TOMOJIOTUYECKUX PSIOB B HACIEICTBEHHON HW3MEHUYMBOCTH», «METOIbI CEJICKIIHNY,
«Otnanénnas rubpuauzanusy», «MyrareHesy.

JlabopaTopnasi padora «/3ydeHue COPTOB KYJIBTYPHBIX PACTCHUN M TOPOJ JOMAIIHUX
JKUBOTHBIX.



JlaGopaTopnasi padora «/3ydyeHre METOJ0B CEJICKIIUU PACTCHUI».

IIpakTHyeckas padora «lIpuBUBKa pacTeHUI».

IKekypeust «OCHOBHBIE METOJBI U JIOCTHUKEHUS CENEeKIMH PAacTeHUW U KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, TIEMEHHYIO ()epMy, COPTOMCHBITATENFHBIA yJ4acTOK, B TEILNTUYHOE
XO35ICTBO, B 1a00OPAaTOPUIO arPOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

Tema 16. BHoTeXHO/J0THS U CHHTE THYECKasi OHOJIOTHSA

OOBEKThI, HMCHOJIb3yeMble B OWOTEXHOJOTHH, — KICTOYHBIE M TKAHEBBIC KYIBTYPHI,
MUKPOOPTaHM3Mbl, WX XapakTepUCTHKa. TpagunuoHHas OUOTEXHOJOIHUS: XiIeOoleueHue,
MOJIY4YCHHE KUCIOMOJIOYHBIX MPOJIYKTOB, BUHOAENE. Mukpobuonornueckuii cuute3. OObEKThI
MUKPOOHOIOTHYECKUX TeXHOJIOTUH. [Ipon3BoACTBO Oenka, aMUHOKUCIOT ¥ BUTAMUHOB.

Coznanue TEXHOJOTMM M MHCTPYMEHTOB  II€JICHANIPaBJICHHOTO  HU3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C L[EJIbIO0 MOJIYUYEHHSI OPraHU3MOB M UX KOMIIOHEHTOB, COAEpKAIIMX
HE BCTpeyaroupecs B Mpupoie OMOCHHTETUYECKHUE MTYTH.

Knerounas uHkeHepus. MeToapl KyabTypbl KIETOK M TKAHEH pPACTEHUH U JKUBOTHBIX.
Kpuobanku. Comaruueckass ruOpuausanus W comMaTudeckuid smOpuorenes. lcmonb3oBanue
TaluIONJI0B B CEJIEKUMU pacTeHUi. [lomyuenue MOHOKIOHANbHGLIX awmumen. Hcnonvzosanue
MOHOKIOHANLHBIX U NOIUKIOHANbHLIX anmumelnl 8 Meouyure. VICKyCCTBEHHOE OILIIOIOTBOPEHHUE.
PekoHCTpyKIMsT SMLEKIETOK W KIOHMPOBAaHHWE MKUBOTHBIX. MeETON TpaHCIJIAHTAUMU sAep
KICTOK. TexHonozuu 0300po6neHus, KylbMueUpPOBAHUs U MUKPOKIOHAILHO2O PAZMHONCEHUs
CEeNbCKOX O35UCBEHHBIX KVIbMYP.

XpoMOCOMHasl U TeHHas WHXKeHepHs. VICKyCCTBEHHBIM CHHTE3 I'eéHa U KOHCTPYMPOBAaHHE
pexomOuHaHTHBIX [IHK. Cozdanue mpamnceennvix opeanuszmos. JIOCTHKEHUS U TEPCHEKTUBBI
XPOMOCOMHON W TEHHOM HWH)XEHEpUU. OKOJOTHYECKME M ATHYECKUE MpoOIeMbl TeHHOU
WH)KEHEPUH.

Menunuackue ouorexnonoruu. [locrrenomuas nudponas meauinaa. [P - tnaraocTuka.
MeTaboIOMHBIN aHAIN3, TEHOIICHTPUYECKII aHaTIN3 TTPOTEOMa YeJI0BEKa JIJIsl OLIEHKHA COCTOSTHUS
ero 310poBbs. lcmonb3oBaHHWE CTBOJOBBIX KJIETOK. TapretHas Tepanusi paka. 3D-
OMOWH)KCHEepUsT JUISI Pa3pabOTKH  (PyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKHX TEXHOJOTHH,
CO3/IaHUsI KOMIUJICKCHBIX TKaHEW COYeTAaHWEM TEXHOJOTUM TPEXMEPHOTO0 OWONPUHTHHTA H
ckaddongHra A7 peleHus 3aa4 NepCOHATU3UPOBAHHON METUIIUHBI.

Co3manne BEKTOPHBIX BAaKIMH C LEIbI0 OOeCredeHuss KOMOMHUPOBAHHOM 3alMTHI OT
Bo3OymutTeneit OPBU, ycTaHoBieHHEe MONEKYIAPHBIX MeXaHHU3MOB ¢yHKuunoHupoBanus PHK -
coJiep KalX BUPYCOB, BBI3BIBAIONMX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U KUBOTHBIX.

JleMOHCTpanun

Tabmuusl u  cxembl: «cronp30BaHME  MHUKPOOPraHM3MOB B IPOMBIITICHHOM
pou3BOICTBEY, «KieTouHas nHxkeHepus», «[ eHHas HHXKEHEePHUsD».

JladopaTopuasi padora «/3ydeHre 0OBEKTOB OMOTEXHOIOTHUU.

IIpakTHyeckas padora «llosydyeHrne MOJIOUHOKUCIIBIX TPOJYKTOBY.

Ikekypens «bUOTEXHOIOTHS — BayKHEUIAas MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apokaeHue U pa3BUTHE IBOJIOIUOHHBIX NMPeACTABJIEHUI B 0HOJIOTHH
OBomonunonHas Teopus Y. Jlapsuna. [Ipennockuiku BOSHUKHOBEHUS JapBUHU3MA. JKU3HB
U Hay4dHas JaesaTesbHOoCTh Y. JlapBuHa.



JBwxynme cuiabl dBomonud  BUAoB 1o Y. JlapBuHy (BBICOKass HMHTEHCHBHOCTH
Pa3MHOXXEHHUSI OpPraHM3MOB, HACJIEJCTBEHHAas W3MEHUUMBOCTb, OOpb0a 3a CyYILECTBOBAHMUE,
€CTECTBEHHBIN U HCKYCCTBEHHBII 0TOOD).

Odopmnenue cuaTeTrueckoit Teopun sBomonnu (CTI). HeliTpanpHas Teopust H3BOIOLHH.
CoBpeMeHHast IBONIOLIMOHHAs OMOJIOrUs. 3HaYeHHUE BOJIOIMOHHON TEOpUuU B GOPMHUPOBAHUU
€CTeCTBEHHO-HayYHOU KapTUHBI MUpA.

JleMoOHCTpanun

[Toptpertsi: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C. C. YerBepukos, W. U. lImanerayzen, . Xonzaeitn, . K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoil npupoasl (mo K. JIlunnero)», «JlectHuna KuBbIX
cymectB (mo Jlamapky)», «Mexanusm GOpMHPOBAHUS TPHUCIOCOOICHUN y pacTeHUM U
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. Jlapsuna», «Haxogxu Y.
Hapsunay, «@Popmbl 00prObI 3a cymectBoBanue», «llopomel rTomybei», «MHoroobpaszue
KYJIBTYPHBIX (OpM KamycThl», «Ilopo/bl JOMAIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BusoB (mo Y. JlapBuHy)», «Cxema COOTHOLICHUS ABMKYLIIMX CHJI 3BONOLMMN», «OCHOBHbBIE
MOJIOKEHUS] CHHTETUUECKOW TEOPUHU SBOJTIOLIUI.

Tema 2. Mukpo3Bosonus U €€ pe3yabTaThbl

IMonmynsauusa kak djaeMEHTapHas eAuHuLa 3BOMONUHA. COBPEMEHHBIE METOABI OLICHKU
T€HETHYECKOTO Pa3HOO0pas3us U CTPYKTYpHI MONyIAui. Mi3MeHeHre reHO(GoH1a MOMYIISAIUN KaK
JJIEMEHTApHOE 3BOJIIOLIMOHHOE SBJICHHE. 3aKOH IeHeTuueckoro pasHoBecus Jx. Xapau, B.
BaiinGepra.

OnemeHTapHble (HAKTOPHI (IBMIKYLME CHJIBI) HBOJIOLMHU. MyTalMOHHBIA Mpolecc.
KomOunatuBHas u3aMeHUMBOCTb. Jlpelid reHoB — ciyyailHble HEHanpaBJCHHbIE H3MEHEHMUs
qacTOT ajuienedl B monymsiuusx. O¢dekr ocHoBarens. Ighgexkm OymviiouHO20 20pIbIUIKA.
CHuodicenue eenemuyuecko2o pazHoobpasus: npuuumbl u credcmeus. Illpossnenue s¢pghexma
Opeligha 2enos 6 Ooavwux u Manvlx nonyasyusx. Murparuu. W30msmusi MOMYSITUN:
reorpaduueckast (IpocTpaHCTBeHHAs), Ononoruueckast (penpoayKTUBHAs).

EctectBeHHBIIl 0TOOp — HampaBistonmii (akrop sBoironuu. POpMBI €CTECTBEHHOTO
oTOOpa: IBMXKYIMH, CTaOMJIM3UPYIOIMHA, pa3pblBalonMil (au3pynTuBHBINA). [lomoBoil oT6op.
BO3HUKHOBEHHE 1 3BOJIIOLHS COLIUAIBHOIO MOBEACHUS JKUBOTHBIX.

[IpucrocoOIeHHOCTh OpPraHM3MOB KakK pe3ylbTaT MHUKPOABONIOUHMH. BO3HUKHOBEHHE
puUCrocoOsieHui y opranu3MoB. Apomopdo3sl ¥ uanoagantanuu. [Ipumeps! npucrnocodneHui
y OpraHusMoB: Mopojoruyeckue, QU3NOJOTUYECKUE, OMOXUMHUYECKHE, ITOBEIACHYECKUE.
OTHOCHUTENBHOCTD IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u crpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOLMU.
WM3onmsumst — wiroueBoit  aktop BuaooOpasoBanus. Ilyru um cmocoObl BHI000pa3oBaHMUS:
ajutonarpuyeckoe  (reorpaduyeckoe), CHUMIIATPUUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»
(monumuonau3anus, rudpuanszanus). JJIMTeapHOCTh 3BOIIOIIMOHHBIX ITPOLIECCOB.

MexaHu3Mbl (POpMUPOBAHUS OMOJIIOTHYECKOTO pa3HOOOpa3usL.

Ponp sBomonMoHHONW Ouonoruu B pa3pabOTKe HaydyHbIX METOJOB COXpaHEHUs
O6uopazHooOpaszus. MUKPOIBOJIOLHKS M KOIBOJNIOLMS IMapasUTOB U HX XO35€B. MeXaHH3MbI
bopMHPOBaHUS YCTOMYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEHA.

JleMoOHCTpanun

[Hoptpetsi: C. C. UeTBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAsT U3MEHYUBOCTEY, «[lomymsiiinoHHast CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «/IBukynme CHIIBI  3BOJIOLIMUY,



«QKOoJIOTUYECKasT M3OJAIUs TOMYISIui ceBaHckor Qopenn», «'eorpadmueckas N30 SIUSA
JUCTBEHHHUIIBI CHOMPCKON M JTUCTBEHHHIIBI JaypcKoiy, «[lomynsiinoHHbIe BOJIHBI YHCIECHHOCTH
XUIHUKOB U JKepTB», «(CXxema JeHCTBUS €CTeCTBEHHOro oTOopa», «DPopMbl OOprOBI 3a
CYLLECTBOBAHUEY, «WHaycTpraIbHBIN MEJIaHU3MY, «Kussle HCKOIIaEMBIEY,
«[loKpOBUTENBCTBEHHAST OKpacka KUBOTHBIX», «lIpenynpexnaromas OKpacka 3>KHUBOTHBIXY,
«Dusnonoruueckre amantanuuny, «IIpucrnocoO0nIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCTDY,
«Kputepuu Buaa», «Bunel-aBolHHKM», «CTpyKTypa BUAa B mnpupoae», «CrocoOsl
BHJ000pa3oBaHus», «l eorpaduyeckoe  BumooOpazoBaHWe TPEX BUIOB  JIAHJABIIICH»,
«JKOJIOTUYECKOe BHJI0O00pa30BaHWE BHJOB CHHUI», «llomummounasl pacreHuiiy», «KamycTHO-
pENeUHbI THOPUI.

OO6opynoBanue: repdbapuu pacTeHHi, KOJJICKIIMM HACEKOMBIX, Yydelsia MTUI] U 3BEpeu C
npuUMepaMy Pa3UYHBIX MPUCIOCOONICHUM, Yydena MTUIl U 3BEpei pasHbIX BUIOB, TepOapuu
pacTeHui 6JIM3KKUX BUAOB, 00pa30BaBIIMXCS Pa3IMUHBIMU CIIOCOOAMH.

JladopaTopnasi pa6ota «BbIsiBJIeHUE U3MEHYHUBOCTH Y OCOOEH OJHOTO BUJIA.

JladopaTopuasi padora «lIpucnocoOneHUss OpPraHW3MOB HM HMX OTHOCHUTEJIbHAS
1eTIeCO00Pa3HOCTHY.

JlaGopaTtopnasi padora «CpaBHEeHUE BUAOB MO0 MOP(OIOTHUECKOMY KPUTEPUION.

Tema 3. Maxkpo3BoIIOLMA U €€ pe3yJabTaThl

Metoaps! n3ydeHus: MakposBoIoLuH. [laneonTonornueckue METOAbl N3y4EHUS IBOJIIOLUH.
[Tepexoaubie Gopmbl U uIOreHETHYECKUE PAIbl OPTaHU3MOB.

buoreorpaduueckne wmeronel u3ydeHus osBomonuu. CpaBHeHue ¢uopsl U (ayHbI
MaTepHUKOB U OCTPOBOB. broreorpaguyeckue obnactu 3eminu. Busipl-3HIEMUKU U PEITUKTHI.

OMOpHOIOTUYECKHE M CPAaBHUTEIbHO-MOPQOIOTHUECKUE METOAbl M3Yy4E€HUS SBOJIOLMH.
I'eHeTnueckre MexaHM3MbI 3BOJIIOLIMM OHTOIEHE3a M IOSBIEHUS 3BOJIIOLMOHHBIX HOBILECTB.
['omonorryHble ¥ aHaJOTHYHbIE OpraHbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO -
TeHETUYEeCKHe, OMOXMMHYECKME UM  MaTEeMaTUYeCKHME METOAbl HU3YYEHHUS  DBOJIIOLUU.
['omonoruunbie reHbl. COBpEeMEHHBIE METOIbI TOCTPOCHUS PUITOTEHETUUECKIX IEPEBHEB.

XpOMOCOMHBIE MyTallU{ U 3BOJIOLUS TEHOMOB.

O6ume 3akoOHOMEpHOCTH  (IpaBWiIa) ABOMOUMM. [lpunyun  cmenvi  DYyHKYUi.
HeoOpatumocTs 3BOMONMK. AfanTuBHas paauamnus. HepaBHOMEPHOCTh TEMITOB 3BOJTIOIIHH.

JleMOHCTpanun

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mrosep, 3. ['ekkenb.

Tabnuubl U cxembl: «DUIOTEHETUUYECKUN Psif JIOMAANY, «APXEONTEPUKCY, «3BEPO3yObIe
sepbl», «Cterouedansry, «PuHHOMUTHY, «CeMeHHbIe ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny, «Jlpelid koHTHHEHTOBY», «Penukrhl», «HauanpHBIE CTagUM SMOPHOHAIBHOTO
pa3BUTHUS  TMO3BOHOYHBIX JKMBOTHBIX», «['OMOJIOTMUHBIE W  aHAJOTUYHBIE  OPTAHBIY,
«PymuMeHTB», «ATaBU3MBD», «XPOMOCOMHBIE HAOOPHI YEIOBEKA W MMMIMaH3e», «lJ1aBHBIE
HaIpaBJICHUS 3BOJIOIUNY, «O0IIMe 3aKOHOMEPHOCTH 3BOJIOIIUN.

OOopynoBaHue: KOJIEKIIUU, TepOapuu, MYISDKA HCKOMAeMbIX OCTAaTKOB OPTraHW3MOB,
MYJSDKA TOMOJIOTMYHBIX, QHAJIOTHMYHBIX, PYIMMEHTAPHBIX OPTaHOB M aTaBWU3MOB, KOJUICKIIMHU
HAaCEKOMBIX.

Tema 4. IIpoucxoskaeHue U pa3BUTHE KU3HH Ha 3eMJie

Hayunble rumotes3bl NpPOUCXOXKIEHUS >KUM3HM Ha 3emie. AOUOreHe3 U IMaHCIEPMUSL.
JloHayyHble TpEICTaBICHUS O 3apOXACHUM XU3HU (KpealmoHU3M). ['Mmore3a MmoCTOSIHHOTO
CaMOo3apOoKACHUS KU3HU U e€ onpoBepkeHue onbiTamu @. Peau, JI. Cniayutanuanu, JI. Iacrepa.
[IpoucxoxkaeHne KU3HU U aCTPOOHOJIOTHSL.



OCHOBHBIE 3Talbl HEOPrAaHMYECKON IBOIIOIMH. [maneTapHas (reojorudeckasi) BOTIOLHSI.
XuMHYecKass 3BOJIONUS. AOMOTCHHBIH CHHTE3 OPraHWYECKUX BEUICCTB M3 HEOPTraHMYECKUX.
Omeir C. Mumnepa u I'. IOpu. OOpa3oBanue moimmepoB W3 MoHOMepoB. KoarmepBaTHas
runore3a A. WM. Onapuna, runore3a nepBuuyHoro OynboHa J[k. XonjeiiHa, reHeTHyecKas
runoreza ['. Mémnepa. Pubosumer (T. Yexk) u rtumoreza «vmpa PHK» V. T'unbepra.
®opMupoBaHue MeMOpaH U BOZHUKHOBEHHE MPOTOKIETKHU.

HUcropus 3emnum u Mertonsl €€ wu3ydeHus. lckonmaemble OpraHMYECKHE OCTaTKH.
['eoxpononornss u e€ Meronsl. OTHOCUTENbHAas U a0OCOJIOTHAs  TEOXPOHOJIOTHSL
['eoxpoHosiornyeckas I1Kajga: 30HbI, 3pbl, HEPHOJIbL, STOXHU.

HauanbHble sTanbl opraHnuyeckoil 3Boitounu. [losiBaeHrne U 3BOJIOLUS MEPBBIX KIETOK.
OBomonuss Merabonus3ma. Bo3HukHOBeHHE mepBbIx sKkocucTteM. CoBpeMEHHblE MUKpPOOHBIE
OMOMIEHKM KaK aHaimor mepBbIXx Ha 3emuie coolmiectB. CTtpomaronuTsl. [IpokaproTbl u
JYKapUOTHI.

IIpoucxoxaeHue 3yKapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE MPOUCX0XKJIEHUE BHUPYCOB.
[IpoucxoxkaeHne  MHOTOKIETOYHBIX  OpraHM3MOB. BO3HUKHOBEHHME OCHOBHBIX  TIPYHI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIEC 3Talbl ABOJIONUM BBICHMX pacTeHUi. OCHOBHBIE apoMOp(O3bl pacTeHUH.
Beixon pacrenuii Ha cymly. [losiBlieHHME CHOPOBBIX PACTEHHUM W 3aBOCBAHME HWMH CYIIH.
CemeHnHnble pacteHus. IIporcxoxaeHne IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Talbl 3BOJIONUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(o3bl >KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — NOSIBIIEHUE COBPEMEHHBIX TUIIOB. [lepBBIe XOpAOBbIE
KUBOTHBIE. JKU3HBb B BOJIE. DBOMIOI S MTO3BOHOUHBIX. [IponcxoxaeHue ampubuii u penTuinii.
[Mpoucxoxaenne miekonuTaronmx u nTun. [lpuanun wirogeBoro apomopdosza. OcBoeHUE
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMH KUBOTHBIMHU CYITH.

Pa3Butue xxu3HM Ha 3emiie MO 3paM U MEpUOJIaM: apXei, TPOTEPO30ii, Maae030i, Me3030ii,
KaliHO30M. OOm@s XapakTepuCTHKa KIMMaTa M TeoJIOTMUeCKuX TmporeccoB. llosBienne u
paciBeT XapaKTepHBIX OPraHU3MOB. YTJI€0Opa3oBaHUE: €ro yCIOBHUS W BIUSHUE Ha Ta30BBII
cocTtaB atMocepsl.

MaccoBble BBIMUpPAHUSI — HKOJIOTMUYECKUE KpHU3UChl mpouvioro. [IpuunHbl U ciaeacTBus
MacCOBBIX BbIMHpaHUW. COBpPEMEHHBIM IKOJOTUUYECKUN KpPHU3HC, ero ocobeHHocTH. [Ipobiema
coxpaHeHus OuopazHooOpasust Ha 3emiie.

CoBpemeHHas cuctemMa opraHnudeckoro mupa. [IpuHIuUNBl K1accupukany OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

JleMOHCTpanun

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. Iactep, . 1. Meunuxkos, A. . Onapun, [[x.
Xomnpnein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuuper u cxemsl: «Cxema ombitTa ©. Penuy», «Cxema onbita JI. Tlactepa mo uzydeHuro
camo3apoxkaeHus Ku3Hu», «Cxema omnbita C. Mumiepa, I'. FOpu», «9Tansl Heopranmdeckoi
3BOJIIOIMNY, «l'e0XpoHONOrnYecKas IKana», «HayanbHble 3Tanbl OPraHUYECKOW SBOJIOLUNY,
«Cxema 00pa3oBaHUs OHyKapuoOT TyTéM CcuUMOMOreHe3a», «CucreMa >KHBOWU MPHUPOIBIY,
«Ctpoenne  Bupyca», «Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OIHOKIETOUYHbBIC
BOJIOpOCIIHY, <« MHOTOKIETOUHbIE BoJopocian», «Mxu», «lamopotHukn», «l'0J0CEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHHI», «Cxema pa3BUTHS JKUBOTHOTO MHUPay,
«Apomopdo3bl  KUBOTHBIXY», «lIpocreiinmey, «Kumeynomnonoctueiey, «llmockue uepBu»,
«HireHuCTOHOTHEY, «PpI0OBIY, «3eMHOBOIHBIEY, «[IpecMmbIkaromecs», «ITr1ey,
«Mnexonuraroumey, «Pa3BUTHE KU3HU B apxXeMcKol 23pe», «Pa3BUTHE KU3HU B



MPOTEPO30MCKON Hpey, «Pa3BuTHE KU3HM B MaAICO30MCKOM 3pe», «Pa3BuTHE JKHU3HU B
Me3030MCcKOil 3pey», «Pa3BuTue KU3HM B KallHO30Mckol »3pey», «CoBpeMEHHass cHCTEMa
OPTaHUYECKOTO MUPay.

OOopynoBanue: TepOapuyl pPACTEHUN Pa3TUYHBIX OT/EIOB, KOJUICKIIMH HACEKOMBIX,
BJIAKHBIE TMpPENapaTbl >XUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIUM HWIJIOKOXXHX, CKEJIEThI
MO3BOHOYHBIX KMBOTHBIX, 4yydeja MNTHUI[ U 3Beped, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIe3HbIX
MCKOMAEMbIX, MYJISDKM OPraHMYE€CKUX OCTaTKOB OPTraHU3MOB.

BupryanbHas JgabopatopHas padora «MogenupoBanue onbiToB Muimepa—tOpu mo
U3y4CHUIO a0MOTEHHOTO CHHTE3a OPraHUYECKIUX COSMHEHUN B IEPBUYHON aTMOChepey.

JlabopaTtopuass pabGora «l/I3yueHne U oOmnMcaHWEe MCKOMAEMbIX OCTATKOB JPEBHUX
OpIraHU3MOB.

IIpakTnyeckasas padora «3yueHue o0oCOOCHHOCTEH CTPOEHUS pAacTEHUH pa3HBIX
OTJICIIOBY.

IIpakTuyeckas padora «I3ydenne ocoOEHHOCTENM CTPOEHUSI MO3BOHOYHBIX KUBOTHBIX.

Tema 5. IIpoucxo:kaeHue 4YeJI0BeKa — AHTPONOreHe3

Paznensl 1 3anaun aHTpOIIOIOTHU. MeToAbl AHTPOIOJIOTHH.

CraHoBJ€HUE TPEACTABICHUNW O MPOUCXOXKICHUU YeloBeKa. PenurnosHbie BO33pEHHUS.
CoBpeMEHHbIE HAyYHbIE TEOPUH.

CXoaCcTBO  ueloBE€Ka C  JKUBOTHBIMU. (CHCTEMaTHYECKOE TOJOKEHHE YeJIOBEKa.
CBuneTenscTBa CXOACTBA 4YENOBEKA C JKUBOTHBIMU: CPaBHUTEIHHO-MOPQOIOTHUECKHE,
sMOpuonornyeckue, (U3M0I0ro-OMOXMMHYECKHE, TOBeAeHUecKne. OTINYHS 4YeloBeKa OT
JKUBOTHBIX. [IpsAMOXOXkKIEHHE U KOMILUIEKC CBS3aHHBIX C HUM IpU3HAKOB. Pa3BuTHE rojJ0BHOIO
MO3ra U BTOPON CUTHAJIBHOW CHCTEMBI.

JBwxynme  cunbl  (akTopel)  aHTpOIOreHe3a:  OMONOTMYECKHWe,  COILHANIbHEIE.
CooTHollleH e OMOJIOTHYECKUX U COIIUATBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaIMM aHTPOINOreHe3a. PaHHME YenoBeKoOOpa3HbIe 00e3bIHBI (TIPOKOHCYIIBI)
U paHHHE MOHTUJIBI — O0IIMEe TPEIKU YeT0BEKOOOPa3HbIX 00€3bsH U JIOACH. ABCTPAIOMUTEKH —
JIBYHOTHE TpeAku dronei. YeloBek ymenblil, MepBbIE€ M3TOTOBJIEHUS Opyauil Tpyna. UenoBek
NPSMOXOMSAIMI M TEepBBIA BBIXOA TOAeH 3a mpenenbl Adpuku. YenoBek reienbOeprekuii —
00 MPEeIOK HEaHIePTATHCKOTO YEJIOBEKa M YeIOBeKa pasyMHOro. UemoBeK HeaH AepTaTbCKU it
KaK BHJ JIIOJEH XOJOJHOro Kiumara. YeloBeK pasyMHbIi COBPEMEHHOIO THUMA, JEHUCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najseoreHoMuKa.

DBOJIONUSA COBPEMEHHOTO 4YeloBeKa. ECTecTBEHHBI OTOOp B MOMYIALHUSX YeJIOBEKa.
MyrannonHslil npouecc u noaumopusm. IlonynasmnonHbie BOJIHBI, Apeii TeHOB, MUTpaIUs U
«o¢deKT oCHOBATEINs» B MOMYIALUSIX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacel. [lonstue o pace. bonbume pacel: eBporneouaHas (eBpaszuiickas),
aBCTpajo-HerpouaHas (dKBaTOpHalIbHAs), MOHTOJIOMIHAS (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH paccelieHHWsl 4ejloBeka M0 IulaHere. EauHCTBO 4yenmoBedeckux pac. Hayunas
HECOCTOSTENbHOCTh  pacu3ma. IIpucmocoOieHHOCTh dYenoBeka K  pa3HbIM  YCIOBUSAM
OKpyXKarome cpeapl. BiusiHue reorpaduueckoil cpensl U apeiida reHoB Ha MOPQOJIOTUIO U
(U3MOIIOTHIO YeNoBeKa.

MexauciuIUIMHApHbIE  METONIbl B (M3HYECKOH (OMOJIOTMUYECKOW) AaHTPOIOJOTHH.
OBOJIIOLIMOHHAS ~ QHTPONOJIOTUS W MAJCOAHTPOIOJIOTHS  YEJIOBEUYECKUX  IMOMYJISALUM.
buoconuanbHble  HUCCIIEIOBAaHMS  NpPUpPOAbI  uenoBeka.  MccienmoBaHue — KO3BOIIOLMHU
OMOJIOTHYECKOTO M COLUAILHOTO B YEJIOBEKE.

JleMoOHCTpanun



[Toptpers: Y. Hapsun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabnuubl u  cxeMmbl: «MeToasl  aHTPONOJNIOTHNY», «[OJIOBHOM MO3r  YEJIOBEKay,
«YenoBekooOpazHbie 00e3bsHBIY, «CKENeT ueloBeKa W CKeJleT HMMIaH3e», «PyIuMeHTBl H
aTaBU3MbI», «JIBMIKYIIME CHJIBI aHTpPONOTEHE3a», «IBOJIOIMOHHOE JPEBO YEIOBEKay,
«ABcTpanonutex», «HemoBek ymenblii», «HenoBek MpsIMOXOASNMIY, «J/{eHMCOBCKUAM 4eloBEK»
«Heannepransub», «KpoManboHIbI», «lIpeaxu wyenmoBekay, «ITambl ABONIOLNUU YEIOBEKay,
«Pacel yenoBekay.

OO6opynoBanue: MyJISDKH OKAMEHEJIOCTEH, MPEAMETOB MaTEPHAIBHOU KyIbTYPhI MPEIKOB
4eloBeKa, pemnpoaykuuu (dortorpaduu) KapTHH ¢ MHQPOJIOTUYCCKUMH W OuOJIel CKuMu
CIOKETaMU TMPOUCXOKACHHS uelnoBeka, (GoTorpadmu HaXOJOK MCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKeJIET YeJIOBEeKa, MOJEJb Yeperna 4YejoBeKa M ueperna HMMIIaH3€, MOJIEIb KUCTU YellOBeKa U
KUCTHU ILIMMIIaH3€, MOJIEJIU TOpCa MPEIKOB YEJIOBEKA.

JladopaTopnasi padora «3ydueHHe OCOOCHHOCTEH CTpOEHHS CKeJeTa 4YeloBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM.

IMpakTnueckas padora «3ydeHne >KOJOTUYECKUX aanTaluil YEI0BEKay.

Tema 6. Dxkosormss — Hayka 0 B3aUMOOTHOIIEHHSIX OPraHU3MOB U
HAOPraHUu3MEeHHbIX CHCTEM C OKPYKAIOLEH cpeaoi

3apoxaeHue W pa3BuTHe dKojdoruu B Tpyaax A. I'ymbompnara, K. @. Pymee, H. A.
CeBepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensr u 3agaun skonoruu. CBsi3b
3KOJIOTHH C IPYTUMH HayKaMH.

Mertozap! sxonoruu. IloneBrie HaOmMOAEHUS. DKCIIEPUMEHTHI B 3KOJIOTMH: IPUPOIHBIE U
naboparopHbie. MojennpoBaHue B SKOJIOTUU. MOHUTOPUHT OKPYKAIOIIEH CpeNbl: TOKAIbHBIN,
pPETHOHANIBHBINA U TII00ATBHBIN.

3HaYeHUEe SKOJOTMYECKUX 3HAHUM JUIsl 4eloBEKa. DKOJIOTMYECKOE MHPOBO33PEHUE Kak
OCHOBa CBsI3€ll denoBedyecTBa ¢ Npupoaord. DopMHpOBaHUE HKOJIOTHYECKON KyIbTYpPhl H
HKOJIOTHYECKOW IPaMOTHOCTH HaCeJIeHUS.

JdeMoHcTpanumn

IToptpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkens, A. Tencnu, B. H.
Cyxaués.

Tabnuusl U cxembl: «Paznensl skogorun», «MeToasl 3KoIoruny», «CxeMa MOHMTOPHHTIA
OKPYKAIOILEH CpeabD.

JlaGopaTopnasi padora «/3ydeHre METOJ0B IKOJOTUYECKUX UCCIEAOBAHUN.

Tema 7. Opranuzmbl H cpeja 00MTaHUSA

Okonornueckue  (AKTOppl W 3aKOHOMEpHOCTH ux JjeictBus. Kriaccudukarus
JKOJIOTUYECKUX  (aKTOpOB:  aOWOTHUYECKHue, OMOTHYECKHE, aHTpomoreHHble. OOmme
3aKOHOMEpPHOCTH JIeHcTBUS dKojornyeckux (akropos. Ilpasuno munumyma (K. Ilnpenrens, FO.
JIn6ux). TomepaHTHOCTh. DBpUOMOHTHBIE M CTCHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akTopbl. CBET Kak SKOJOTHUECKUN (akrop. JeficTBHE pa3HBIX y4acTKOB
COJIHEYHOIO CIIEKTpa Ha OPraHU3Mbl. OJKOJIOTUYECKUE TPYIIbl PACTEHUH U >KUBOTHBIX IO
OTHOIICHUIO K cBeTy. CUTHaIbHAs POJb cBeTa. DOTOMEPUOIU3M.

Temmeparypa kak »Kojorudeckuit ¢akrop. JleiicTBue TtemrepaTypbl Ha OpTraHU3MBL.
[ToiKnJI0TEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U CTECHOTEPMHBIE OPTaHU3MBbI.

BrnaxxHocTh Kak 3kosiornueckuii Qaxrop. IlpucrnocoOiieHus pacTeHUi K TOIICPKAHUIO
BogHoro Oamanca. Knaccudukanus pacTeHui MO OTHOIIEHHIO K Boje. [Ipucmocobnenus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEKUMA.



Cpenpl oOuTaHUSI OPraHM3MOB: BOJHAs, HA3eMHO-BO3YIIHAs, MOYBEHHas, IIyOMHHAs
NOJMOYBEHHAsA, BHYTpUOpraHuW3MeHHas. DU3NKO-XUMUYECKUE OCOOCHHOCTH Cpel OOMTaHHS
opranu3moB. [IprcrnocobneHns opranu3MoB K KH3HU B pa3HbBIX Cpeax.

buonornueckue putmbl. BHenmue u BHyTpeHHUE pUTMbl. CyTOUHBIE U TOJUYHBIE PUTMBI.
[Ipucnocob1eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHUSIM YCIIOBHI JKU3HU.

Kusnennsie opmbl opranu3MoB. Ilonsarue o xu3HeHHoOU Qopme. KusHeHHBIE QOPMBI
pacTeHuil: AepeBbs, KyCTapHUKHU, KyCTApPHUUYKUA, MHOTOJIETHUE TpaBbl, OJAHOJICTHHE TpPABHI.
JKuznennsie GOpMBI KUBOTHBIX: THAPOOMOHTBI, T€OOMOHTHI, a’poOMOHTHI. (OCOOEHHOCTH
CTpOEHHUS U 00pa3a KU3HU.

buotnueckue  dakropsl. Buapl OMOTHYECKHX  B3aMMOJCHCTBUIA:  KOHKYPEHIIHS,
XUIHWYECTBO, cUMOMO03 U ero ¢opmsbl. [lapasutusm, koomnepamus, MyTyaanu3M, KOMMEHCAIU3M
(KBapTUpaHTCTBO,  HaxieOHM4ecTBO). Herpoduueckue  B3auMoJecTBUS  (TONMHYECKUE,
dopuueckue, ¢padbpuueckue). 3HaUCHHE OWOTHYECKUX B3aWMOJISHCTBUN NJIsi CYIICCTBOBAHUS
OpPraHU3MOB B cpenie oouTanus. [I[pHHIIUT KOHKYPEHTHOTO UCKIIOYEHHUS.

JdemMoucTpanun

Tabnuupbl U cxembl: «IKoornueckue (Hakropb», «CBETOBOM CHEKTP», «IKOJTOTHUYECKUE
TPYIIIBI 5KUBOTHBIX IO OTHOIIEHUIO K CBETY», «T€NI0OKpOBHBIE KUBOTHBIE», «XOJIO0IHOKPOBHBIE
KUBOTHBIE», «DU3MOJOTMYECKUE aJanTallud KUBOTHBIX», «Cpeapl OOMTaHUS OPTraHU3MOBY,
«buonornueckue puTMbIY, <«OKu3HeHHbIe POpMBI pacTeHUi», «Ku3HeHHbIE (POPMBI JKUBOTHBIXY,
«JKOoCcHCTEMa MIMPOKOIMCTBEHHOIO Jiecay, «IKOCHCTeMa XBOMHOro yeca», «llemu mutaHusy,
«XumunaectBoy, «llapazutusmy», «KoHkypeHnus», «CuMOomo3», «KoMMeHcamm3my.

OOopynoBanue: repObapuu pacTeHHUH M KUBOTHBIX, MPUCHOCOOJICHHBIX K BIIHSHHIO
pPa3TUYHBIX  JKOJIOTMYECKUX  (JaKTOpOB, TepOapuu  CBETOJNIOOWBHIX, TEHETIOOWBBIX W
TEHEBBIHOCIMBBIX PACTCHHI, CBETONIOOUBHIC, TEHENOOMBBIE U TEHEBBIHOCIHBBIE KOMHATHBIE
pacteHus, TepOapuM U KOJUIEKIUHM TEIUIOMIOOMBBIX, 3UMOCTOMKHUX, MOPO30yCTOMYUBBIX
pacTeHui, dydena MNTHUIl M 3Beped, TepOapuu pPacTeHHH, OTHOCAIMXCA K TuUrpoduram,
kcepoduTam, Me3o(uTaM, KOMHATHBIE PACTEHMS NAaHHBIX TPYNIM, KOJJIEKIUU KUBOTHBIX,
OOMTAIONMX B Pa3HBIX cpenax, repOapuu M KOJUICKIIMHM PACTEHHH W JKMBOTHBIX, 00JIaJarolmx
4epTaMu MPHUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKHU3HM, repbapuu u
KOJUIGKUMHM DPACTEHUHW M KMUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (OPM, KOJUJICKIIMHU >KUBOTHBIX,
Y4aCTBYIOIMX B PA3TUYHBIX OMOTHYECKUX B3aUMO/ICHCTBUSIX.

JladopaTopHasi padota «BbIsIBJICHHUE TPUCITOCOOJICHUI OPTaHU3MOB K BJIUSIHHIO CBETAY.

JlabopaTopnasi padora «BbIsSBIEHHE TMPUCIOCOOJICHUH OpPraHU3MOB K BIHUSHHIO
TEMIIEPATYPhD».

JlabopaTopHasi pa6ora «AHAaTOMHUYECKHE OCOOCHHOCTHM pPACTCHUUM W3 Pa3HBIX MeECT
0oOUTAHU .

Tema 8. JkoJ10rvst BUAOB M MOIYJISA LM

OKOJIOTHYECKHE XapaKTepUCTUKH mnonyasiuu. [lonmynsamus xkak Omosiormyeckas CHUCTEMA.
Ponp HeonmHOpomHOCTH cpelbl, (M3HUECKUX OapbepoB M OCOOEHHOCTEH OMOJIOTMU BHUIOB B
(hopMUpOBaHUHU MPOCTPAHCTBEHHOW CTPYKTYphl OMYJIALU . OCHOBHBIE MTOKA3aTENN MOMYIISIINU:
YHUCIIEHHOCTb, TUIOTHOCTb, BO3pacTHasi M I0JOBas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTPALIUSL.

OKojoruueckasl CTpykrypa nonymsiiuu. OlLieHKa 4YMCIEHHOCTH nomynsauuu. [uHamuka
nonymsinuy U e€ perynsauus. buornyeckuit moTeHuan nonynsnuu. MoenupoBaHue TUHaAMUKA
nonymsiuu. KpuBbie pocra uucieHHOCTH momyiasuuu. Kpusble BbDKuUBaHUS. Perymsius



YUCJIEHHOCTU TMOMYJSAUNA: poib (AKTOPOB, 3aBUCSILIMX M HE 3aBUCAIMX OT IUIOTHOCTH.
DKoJNornuecKkue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sxonornueckod Huine Bujga. MecrooOutanue. MHoromepHass MoOJENb
skostornueckol Huum /J[x.M. Xarunncona. Pasmepsl skonmormuecko Hunm. [loreHnmaneHas u
pean30BaHHAs HUILH.

Bun kak cucrema nomynsuuid. Apeaisl BUJIOB. Buasl M UX JKM3HEHHBIE CTpaTEeTHu.
DKOJIOTUUECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTM MOBEACHUS W MUIPALUN KUBOTHBIX. bHoOIOrMueckue MHBA3UU
Yy)KEpOJAHBIX BHUJIOB.

JdemMoHcTpanuu

[Toprpet: Ix. . XaTunHCOH.

Tabnuupl 1 cXeMbl: «DKOJOTHUECKUE XapaKTepUCTUKU TOmymsumny, «IIpoctpancTBeHHas
CTpyKTypa monyasiuuu», «Bo3pacTHble NUpaMHAbl MONYJSUUNY», «CKOPOCTh 3aceleHUst
MOBEPXHOCTH 3eMJIM Pa3IMUHBIMU OpraHu3Mamuy, «Mojens skosnorndeckod Hunmm JDx. .
XaTYMHCOHaY.

O06opynoBanue: repbapuu pacTeHUM, KOJUICKITUU KUBOTHBIX.

JlaGopaTopnasi padora «[IpucrnocobiaeHus ceMsH PacTeHH K pacceeHUION.

Tema 9. Iko0rus coo0IIECTB. JDKOJOrHYe€CKHE CUCTEMBI.

CoobmecTBa opranu3moB. buoreHo3 m ero crpykrypa. CBsi3M MeXIy OpraHM3MamH B
onoreHose.

Dxocucrema kKak OTKpweiTas cucrema (A. JIk. Tencnwm). DyHKIHOHATBHBIC OJIOKA
OpPraHU3MOB B JKOCHCTEME: INPOJYLEHTbI, KOHCYMEHTHI, pelyleHTbl. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu U cetu. AGMOTHYECKHE OJIOKM dKocucTeM. [I0UBBI M HIIBI B 9KOCHCTEMAX.
KpyroBopot BelecTB 1 MOTOK YHEPTUHU B SKOCHCTEME.

OCHOBHBIE TTOKa3aTeNIM YKOCUCTEMBI. bruomacca 1 mpoAyKIKsl. DKOJIOTUUECKUE TUPAMU B
yucell, 0MOMacchl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguuecxue nepecmpoiiku. @nykmyayuu. HanpaBrieHHbie
3aKOHOMEPHBIE CMEHBI COOOILECTB — CyKUecCUU. llepBUYHBIE U BTOPUYHBIE CYKIECCUU U HX
OPUYUHBI. AHTPONOTEHHBIE BO3JCUCTBUS Ha CyKueccHuu. KiMMakcHOe —cOOOIIECTBO.
buopasnoobpasue u moHOTa KpyroBOpoTa BEILECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpuponHble 3KOCHUCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl Mopeu U OKeaHos.
Okrocucmemvt myHop, 1ecos, cmeneti, NyCHmblHb.

AHTpOIIOreHHbIE  JKOCUCTEMBI.  ArposkocucreMa. ArponeHos. Paznmuuus mexay
AHTPOMOT€HHBIMU U TPUPOJIHBIMU 3KOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. ['oponckas quiopa u dayna.
Cunantponuszauust ropoackod Qaynel. buonormyeckoe W XO3SHCTBEHHOE 3HAYEHUE
arposKoCHCTEM U YpOOIKOCHCTEM.

3akoHOMEpHOCTH  (POPMHpPOBAHHUS  OCHOBHBIX  B3aWMOJEHCTBHUH  OpPraHM3MOB B
sKocucTeMax. Poab kackaonoeo sggexma u 6u0o06-30ughukamopos (Kiouegvix 6uoos) 6
@yukyuonuposanuu  skocucmem. llepeHOC SHEPrUM W  BELIECTB MEXKAY CMEXKHBIMU
JKOCHUCTEMAMH. YCTOMYMBOCTb OpPraHU3MOB, TMONYISIUNA M 3KOCUCTEM B  YCIOBMSX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3/ICHCTBUN.

Mexanuzmol  8030eticmeus  3aepA3HEHUll  PA3HBIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCIEMHOM YPOBHAX, OCHOBbl IKOJLOSUYECKO20
HOPpMUPOBAHUSL AHMPONO2EHH020 B030elicmeusi. MeTol0IoTusT MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCUCTEM.



JdeMoHcTpanumn

IToptpet: A. JIx. Tencnu.

Tabmuusl U cxembl: «CTpyKTypa OHOILIEHO3a», «IKOCHCTEMa HMIMPOKOIMCTBEHHOTO JIEcay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYNIbl OPTaHU3MOB B JKOCHCTEMEM,
«KpyroBopoT BemecTB B d3kocucTemey», «llemn muTaHus (TMacTOMINHAS, JETPUTHAS)Y,
«OKonornyeckas nupampia gucemn», «IKoJornyeckas nupampuga Ouomacchbl», «DKOJIOTHYecKas
nupamuga sHeprumy», «OOpazoBanue Oomoray, «llepBuuHas cykueccus», «BoccTaHOBICHHE
jeca Toclie Toxapay, «IKOCUCTeEMa 03epay, «ArpoueHo3», «KpyroBopoT BEHIECTB U IMOTOK
DHEPIUU B arporeHosey, «[Ipumeps! ypbosxkocucTem.

OOopynoBanue: repbapui pacTeHHil, KOJUIEKIMM HACEKOMBIX, yydesia NTUIl U 3Bepe,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHHH, aKBAPHYM KaK MOJIEIb YKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyeHue u onucaHue ypOOIKOCHCTEMBI.

JladopaTopuasi padora «/3ydeHue pasHOOOpa3usi METKUX TTOYBEHHBIX WICHHCTOHOTHX B
Pa3HBIX KOCHCTEMAX).

IKeKypeust «IKCKypcusi B TUIIUYHBIN OHOTreoreHo3 (B ayOpaBy, OepesHsK, eNbHUK, Ha
CYXOJIOJIbHBIM MJIM TTOMMEHHBIH JIYT, 03€p0, O0JIOTO )».

IKeKypeust «IKCKypcUsi B arpodKOCHCTeMY (Ha MOJIe WIIH B TETUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obOmemianerapHas o0onouka 3eMiIM, TZ€ CYIIECTBYET WJIM CYIIECTBOBAJa
Ku3Hb. PazBuTHe npencraBiennii o omocdepe B Tpynax J. 3rocca. Yuenue B. WM. Bepuanckoro o
o6uocdepe. O6mactu 6mocgeps! u e€ cocras. JXKupoe BemecTBO Onocheps! 1 ero PyHKINH.

3akoHOMepHOCTH cymecTBoBaHUs Onocepsl. OcobeHHocTH Orochepbl Kak Io0anbHOM
skocucTteMbl. JluHamuueckoe paBHOBecue B Oumocdepe. KpyroBopoTel BemectB U
OnoreoxuMudeckrue UKIBI (YIIiepoaa, a3ota). PUTMHYHOCTS siBiIeHU B Onocdepe.

3onanbHOCTh OMochepsl. [lonstrne o 6Gmome. OCHOBHBIE OMOMBI CYIIIM: TYHJIpa, XBOWHBIE
jeca, CMEIIAHHbIE U HIMPOKOJIMCTBEHHBIE JIeca, CTENH, CABaHHBI, MYCTBIHU, TPOITMYECKUE Jieca,
BBICOKOTOpbs. Knumar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYII.

Ctpykrypa ® (QyYHKOUS SJKHBBIX CHCTEM, OIIGHKA HX PECYpCHOTO IOTEHIHAla |
O6uochepHbIX QYHKIHM.

JdeMoHcTpanun

IToptpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eochepsr 3emuny, «KpyroBopoT azota B mpupoje», «KpyroBopot
yriepoaa B mpupoze», «KpyroBopot kuciopona B npupoae», «KpyroBopor Boasl B IPUPOJIEN,
«OcHoBHBIe Omombl  cymm», «Knumatndeckue mosica 3emnm», «TyHapa», «Taiiray,
«C™memannbii - nec», «lllupokonuctBeHHbit  Jec», «Ctenb», «CaBanHa», «lycTbiHY,
«Tponnueckuii jgecy.

O06opynoBanue: repbapun pacTeHUH pa3HBIX OMOMOB, KOJIJIEKITUH )KHBOTHBIX.

Tema 11. YesioBek U OKpy:Ka0IIas cpeaa

DKOJIOTUYECKHE KPU3HCHI W HMX MpUUMHBL. Bo3melicTBue denoBeka Ha Ouocdepy.
3arpsisHeHHe BO3AymHOW cpeapl. OxpaHa Bo3myxa. 3arps3HeHHWe BomHOW cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenne moussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne KinMara.

AHTpPOIIOTEHHOE  BO3JCUCTBUE Ha PACTUTENIbHBIA M JKUBOTHBIM wmup. OxpanHa
PACTHTEILHOTO U JKUBOTHOTO MHUpa. OCHOBHBIC IPUHIIUITBI OXpaHbI MPUPOAbl. KpacHbIe KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). borannueckue caapl ¥ 300J0THYECKUE
TapKy.



OcHOBHbBIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YeJIOBEYECTBA U MPUPObL. PannonanbHoe
OPUPOJIONIONBF30BAaHNE M COXpaHEHHE OMOJOrMYeckoro pasHooOpasus 3emiu. OOmme
3aKOHOMEPHOCTH TIIO0ATBHBIX SKOJIOTUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCca
U €T0 BEPOSTHBIE TOCIIEICTBHSL.

PasBuTHe METOIOB MOHUTOPWMHTA pPa3BUTHUS OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaowell U KOHKYPEHMOCNHOCOOHOU
oHepeemuxke. buonoeuueckoe pasnoobpasue u ouopecypcol. Hayuonanvhvie ungopmayuontvle
cucmemvl, obecneuusarowjue 00CMYn K UHGOpMAYUU NO COCMOAHUIO OMOENbHbIX BU008 U
akocucmem. OcHo8bl IKOPeadUTUMAYUU IKOCUCEM U CROCOD08 DOPbOBI ¢ DUONOBPEHCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHvix 3KOCUCTIEM.

JleMOHCTpanun

Tabmuubsl u  cxembl: <«3arpssHeHue atMocdepsry, «3arpssHeHue TUAPOChephI»,
«3arpsizHeHue  1ouBbl», «[lapHukoBBIA  3Pdexr», «Ocobo oxpaHsieMble PUPOAHbBIE
TeppuTOpUny, «MOJEIN YIPaBIISIEMOTO MUPAY.

OOGopynoBanue: ¢oTtorpaduu OXpaHseMbIX pacTeHUW | KUBOTHBIX KpacHoW KHHUTH
Poccuiickoit @enepannu, KpacHoil KHUTH perMoHa.



INTAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBimuBaeT TpeOOBaHUSA K pE3yJIbTaTaM OCBOCHHS OOyJarOIIMHUCS
IPOrpaMM CpeaHEro o0Iero oopa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpykType NMYHOCTHBIX PE3y/IbTaTOB OCBOEHHUS MPOTPaMMBbl 1O OMOJIOTHU BBIJIEICHBI
CIIEAYIONE  COCTABIIIONIME: OCO3HAHHWE  OOYJalOUMMKCS  POCCHHUCKOW  Tpa)KIaHCKOH
UJCHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CaMOCTOSITENILHOCTH M CaMOOIPEICICHHUIO,
Hanuuyue momugayuu K OOYUEHHWIO OHWOJIOTHH, YeleHanpasieHHoe pazeumue BHYTPEHHUX
YOSXKICHUN TUYHOCTH HA OCHOBE KIFOUYEBBIX IEHHOCTEH M MCTOPUYECKUX TPAAULIMI pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYJAIOIMXCS PYKOBOJICTBOBATHCS B
cBOCH JACATCIBHOCTHU INEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, npUucynmmu CHUCTEMC
OMOJIOTHYECKOTO  O0pa3oBaHUs, Haluuue NPABOCO3HAHUS  DKOJOTUYECKOW  KYIbTYpHI,
CcnocooHocmu cmagums NN U CTPOUTD )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE Pe3ybTaThl OCBOEHHUS MPOrpaMMBbl MO OMOJIOTUM JIOCTUTAIOTCS B €IUHCTBE
y4eOHOIl M BOCIHUTATENbHOMN JESTEIbHOCTH B COOTBETCTBUM C TPAAULIUOHHBIMU POCCUMCKUMU
CONUOKYJIBTYPHBIMU, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATHIMU B
oOmiecTBe MpaBUjiaMH W HOpMaMH IOBEJEHUS M CIIOCOOCTBYIOT IpolieccaM CaMOIIO3HAaHUS,
CaMOBOCIIMTAHUA U CaMOpPAa3BUTUS, PA3BUTUA BHy’[‘pGHHGfI MNo3nuuu JIMIYHOCTH, IMTAaTPUOTHU3MA U
YBOKEHUSI K 3aKOHY U TMPaBOMOPAIKY, YEIOBEKYy Tpyda W CTapllieMy MOKOJICHHUIO, B3aMMHOTO
YBAXCHHA, 6epe>1<Horo OTHOUICHUA K KYJIbTYPHOMY HaCJICOU O n TpaguusaM
MHOTOHAllMOHAJILHOTO Hapoa Pocculickoin denepannu, MpUpoOIe U OKPYKAIOLIEN CPELE.

JlnyHOCTHBIE pe3ylbTaThl OCBOCHUS ydeOHOTo mpeamera «bronorusy AOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIMXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEH
MO3UILMEeH JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHUEHTAllMi, TO3UTUBHBIX BHYTPEHHHX
yOXK/IEHUH, COOTBETCTBYIOIMX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOIIECTBa,
pacumpeHue >KU3HEHHOTO ONBITa M OIbITa JEATEIIFHOCTH B MPOLIECCE PEaIn3allui OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHON NEATETLHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaKIaHCKOTr0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMK  OOydaromerocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO OOIIEeCTBA;

OCO3HaHME CBOUX KOHCTUTYLMOHHBIX IpaB W OO0S3aHHOCTEH, yBaXCHHE 3aKOHA H
[PaBOMNOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MPH CO3JAHUHU YdEOHBIX MPOEKTOB,
pelleHUH Y4eOHBIX U IMO3HABATeNbHBIX 3a/1a4, BHITOTHEHUN OMOJOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTMPENENSATh COOCTBEHHYIO TO3UIIMI0O 1O OTHOIICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMCHHUEC YUUTBIBATH B CBOUX )IGI\/’I CTBUIX HCO6XOJII/IMO CTh KOHCTPYKTHU BHOT'O
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU YOCKACHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMA U COLIHATBHBIM
MOJIOKEHHUEM;

FOTOBHOCTbL K COTPYAHHUYCCTBY B IMPOLHCCCC COBMCCTHOITO BBbIITOJIHCHHA y‘-Ie6HI)IX,
MO3HABATEIbHBIX W HCCIENOBATENbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIICHHS K MHEHHIO
OIIIIOHEHTOB MPU OOCY)KJICHUH CITOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKO J1eATEIBHOCTH;



2) NaTpUOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM IPa)KTaHCKOW MACHTHYHOCTH, TATPUOTH3MA, YBOKECHHUS K
CBOEMY Hapojly, YyBCTBA OTBETCTBEHHOCTHU Iepel PonnHOI, ropaoctu 3a CBOW Kpai, CBOIO
Poauny, cBOM SI3bIK U KyJIbTYpY, NPOIUIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACIEIUI0 W NaMATHUKaM [PUPOIBI,
nocTukeHusaM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTh OLIEHHWBAaTh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE U pPa3BUTHE
OHMOJIOTH Y, TOHUMaHU I 3HaU€H U s OMOJIOTUY B TO3HAHUHU 3aKOHOB MIPUPO/IBL, B )KU3HU YeJIOBEKa U
COBPEMEHHOTI0 O0IIECTBA;

ujeitHas yoe:xxIEHHOCTh, TOTOBHOCTb K CIIY)KEHUIO U 3aumTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

OCO3HAHUE IYXOBHBIX IIEHHOCTEW POCCUICKOTO HApOJIa;

c(OpMHUPOBAHHOCTh HPAaBCTBEHHOTO CO3HAHU I, ITUYECKOTO TOBEJCHUS;

CIIOCOOHOCTD OIIEHMBATh CUTYAllMIO0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JJUYHOI'O BKJIa/1a B IOCTPOCHHE YCTOMYMBOTO OY/IyILEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM pPOJWTENSAM, CO3JaHUI0O CEMBbH Ha OCHOBE
OCO3HAHHOTO NMPUHATUS [IEHHOCTEW CEMEMHON KM3HU B COOTBETCTBUU C TPAJULUSIMUA HapOJOB
Poccuu;

4) 3cTeTH4€eCKOr0 BOCIIUTAHMSA:

HCTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAsi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOLIECTBEHHBIX OTHOILICHHUH;

IIOHMMaHHE YMOLIMOHAJIBHOTO BO3/I€HCTBHS JKUBOW NPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HbIX BHUJIAX HMCKYCCTBA, CTPEMIICHUE IPOSBIIATH
KaueCcTBa TBOPUYECKOM JTMYHOCTH;

5) d¢usnyeckoro BocnUTaHUS, (OpMHPOBAHWA  KYJAbTYPbl  3A0pPOBbS W
IMOLMOHAJIBHOIO 0JIATOIOJIYYMSA

NOHMMaHME U pealn3anus 310poBOro u 6e3onacHoro o0pasa >KU3HHU (310pOBOE MUTAHUE,
coOMIoIecHHEe TUTHEHNYECKUX MPAaBUJI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHITUM U OTIbIXA,
perynsipHass  ¢u3MYecKash aKTHBHOCTB), OEpEeKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (PU3UYECKOMY M MCUXUYECKOMY 3/I0POBBIO;

IIOHMMaHHWE LEHHOCTU MpaBUJl HMHIUBHUAYaIbHOIO U KOJUIEKTUBHOIO O€301acHOro
IIOBEJCHUS B CUTYalUsX, YTPOKAIOLMX 30POBBIO U JKU3HU JIIOAEH;

OCO3HAHME TMOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEeOJIEHUS aIKOTroJs,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCTIMTAHUS

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIOIO0HE;

TOTOBHOCTb K AKTUBHOM JIEITEIbHOCTH TEXHOJIOTMYECKON M COLIMAIbHOMN HapaBIECHHOCTH,
CIOCOOHOCTh ~ MHUIIMUPOBATh, IJIAHUPOBAaTh M  CAMOCTOSTENIbHO  BBIINOJIHSTH  TaKykO
JESITEIBHOCTE;

MHTEpPEC K pa3IM4HbIM cdepaM NpodecCHOHATBHON NeSTeNbHOCTH, YMEHUE COBEPIIATH
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu U pean30BbIBaTh COOCTBEHHBIC )KH3HECHHBIC TUTAHBL;

TOTOBHOCTh U CIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpA30BAaHUIO HA MPOTSHKEHUU BCEl
KU3HU;

7) 3K0JIOTH4Y€CKOT0 BOCIIMTAHHUS :



HKOJIOTUYECKH 1€1ecO00pa3sHoe OTHOIIEHUE K IPUPOJE KaK NCTOYHUKY XKM3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMUS;

MOBBIILIEHUE YPOBHS SKOJOTMUYECKOM KyJabTYpbl: IPHUOOpPETEHHE ONbITa MIAHUPOBAHUS
IIOCTYIKOB M OLIEHKHM MX BO3MOXHBIX IIOCJIEICTBUH JUIsl OKPYKAIOILEH CPebl;

0CO3HaHME IMT00ATILHOTO XapaKTepa 3KOJIOTHYECKUX MPoOiIeM U MyTel UX peleHus;

CIIOCOOHOCTDH HCIIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUN OMOJIOTHH 3HAHUS U YyMEHUS
OpU pEUeHUH TMpoOJieM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOINOIL30BaHUEM (COOMIOIeHUE
IIpaBUJI NOBENCHUS B IPUPOJE, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECUSA B DKOCHCTEMAX,
OXpaHy BHJOB, JKOCHCTeM, Onochepsl);

aKTUBHOE HEIpUATHE NEHCTBUH, NMPUHOCALMX BpEl OKPYKAIOLIEH INPUPOIHOHN Ccpere,
YMEHUE MPOrHO3MPOBATh HEOIAroNnpUATHBIE 3KOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMAEMbIX
JIENCTBUI U NIPEIOTBPALIATH UX;

HaJM4he pPa3BUTOTO DSKOJOTUYECKOTO MBINUICHUS, HKOJOTHYECKOM KyIbTypbl, OIbITA
JESTEIbHOCTH  DKOJOTMYECKOW  HallpaBJIEHHOCTH, YMEHUS pYKOBOJCTBOBATbCS HMH B
II03HABATEIbHOW, KOMMYHHMKATHBHOM M COLMAJIBHOW IPAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOU JEATEIBHOCTH IKOJIOTMYECKON HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

CcOPMHUPOBAHHOCTE  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HayKl W  OOLIECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KyIbTYp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHHUE S3bIKOBOM M YHTATENIBCKOM KyJIBTYpBI KaK CPEIACTBA B3aMMOACUCTBHUS
MEX]y JIOJbMH U ITO3HAHUS MUPA;

MOHMMaHUe crnenu(uKd OMOJOTMHM KaK HayKd, OCO3HaHUs €€ poiu B (POpMHPOBAHUU
palMOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3AaHUU I[EIOCTHOTO MPEACTAaBICHHUS 00 OKpYKaIoLIeM
MHpE KaK O €IMHCTBE MpPHUPOJAbI, ueloBeKa M OOIIEecTBAa, B IO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEN U PEIIEHUH MPOOIEM COXpaHEHUS IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUHU JUIsl COBPEMEHHOW IMBUIIU3AIMU: 00ecreueHus
HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3laHUE MEPCIEKTUBHBIX OMOTEXHOJOTHM, CITOCOOHBIX
pelaTh pecypcHble IpoOIeMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INTOOAIBHBIX
9KOJIOTUYECKUX MPOo0OieM U obecriedeHus nepexoa K ycTOMunBOMY Pa3BUTHIO, PALIMOHAIBHOMY
MCIIOJIb30BAHMIO MIPUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKMX 3HAHUI B LIEJAX MOBBIIICHUS OOIIEH
KYJIBTYpPBl, €CTECTBEHHO-HAYy4YHOW TPAaMOTHOCTH, KaK COCTaBHOW dYacTh (yHKIMOHAIBLHOU
IPaMOTHOCTH 00yJaronmxcs, GopMUPYyeMON MpPH U3y4€HUU OUOJIOTHH;

IIOHUMAaHHUE CYIIHOCTH METOAOB II03HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCIIONB30BaTh IOJydaeMble 3HAHHUS /s aHaiu3a U OOBsICHEHUS SBICHUH
OKPYXKAIOIIETO MHpa M IPOUCXOIAIMX B HEM H3MEHEHWH, yMEHHE [elaTb OOOCHOBAHHbBIE
3aKII0YEHHS HAa OCHOBE HAyyHbIX (AKTOB W MMEIOINMXCS JaHHBIX C LEJIbI0 IMOJIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITETIBHO HCIOJIB30BaTh OMOJIOTMUYECKUE 3HAHMS Ul pEleHUs
npo0JIeM B peasibHbIX )KU3HEHHBIX CUTYaIUX;

OCO3HAHME LICHHOCTH HAYYHOM NEATEIBHOCTH, TOTOBHOCTh OCYILECTBIIATH IPOCKTHYIO U
M CCIIEIOBATENIbCKYIO JESITEIbHOCTh UHAUBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHMI0 M €aMOOOPa30BaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHMI 1O OHOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMU
HOTPEOHOCTSAMM.



METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ylbTaThl OCBOEHHUs ydeOHOro mnpeaMera «bUONOTHS» BKIIOYAIOT:
3HaYMMble I (OPMHUPOBAHHUS MHPOBO33PEHUS OOYyJaIONMXCS  MEXIUCIUIUITMHAPHBIC
(MexXmpeaMeTHbIC) O0IIeHAYYHbIE TTOHSITHS, OTPAKAIOLME I[eTOCTHOCTh HayYHOU KapTUHBI MUpa
n CHCI_[I/I(bI/IKy MCTO0B IMO3HAHMA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HayKax (BCHIGCTBO, OHCPIus,
SBIIGHUE, TMPOIECC, CHUCTeMa, Hay4YHBIN (pakT, MPUHLHI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HccieloBaHUe, HaOMIOACHHE, U3MEPEHUE, SKCIEPUMEHT U ApYyrue); yHUBEpCalbHbIE
ydeOHbIe NIEHCTBUS (TO3HABATENbHbIE, KOMMYHHKATUBHBIC, PETYIATHBHBIC), 00ECIECUNBAIOIIE
dopmupoBanue GyHKIMOHATBHOW TPAMOTHOCTH U COLUAIBHOM KOMIETEHIIMU OOy4JaromXcs;
CIIOCOOHOCThH o0yJaronmxcs HCIIOIL30BaTh OCBOEHHEBIE MEXAUCIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHUS WU YHUBEpCaJbHbIE y4eOHBbIE IEHCTBUS B MO3HABATEIBHOU H
COIMAIbHOM MPAKTUKE.

B pesynprare wu3ydeHuss OWOJIOTMH Ha YPOBHE CpEAHETO OOIero oOpa3oBaHHS Yy
oOyyarorerocsi OyayT copMUpOBaHBI TMO3HABATENbHbIE YHHUBEpCaIbHbIE y4eOHBIE ICHCTBUS,
KOMMYHUKATUBHBIC YHHBCPCAJIIBHBIC y‘-I€6HBI€ Z[GﬁCTBPISI, PErYyIATHUBHBIC YHHBCPCAJIIBHBIC
ydeOHbIE JEHCTBUS, COBMECTHAS ACATEIbHOCTb.

MerarnpeaMeTHbIe Pe3yabTaThl OCBOCHHS IPOTPAMMBI CPEIHEro 00Iero oOpa3oBaHUS
JOJKHBI OTPAXKATh:

OBi1aieHNe YHUBEPCAJIbHBIMY y4eO0HbIMH MO3HABATEJILHBIMH /1€ HCTBUSIMM:

1) 6azoBble JoruvecKue AeHCTBUS:

CaMOCTOSITEIbHO (OPMYIUPOBATh W AaKTyaTM3UPOBaTh MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

UCIIONBb30BaTh TMPU OCBOCHHUHM 3HAHUN TPHEMBI JIOTUYECKOTO MBINUICHUS (aHaAIN3a,
CHUHTE3a, CpaBHEHMS, KIacCU(PUKAIMU, OOOOIIEHUs), pPACKPbIBATh CMBICI OHOJOTHYECKUX
HNOHATHH (BBIAEIATH UX XapaKTEpHbIE NIPU3HAKU, YCTAHABIMBATD CBSA3U C APYTUMHU HNOHATHSAMM ),

OTpENENATh LIeNu JEeSITeIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUU HUX JOCTHUKECHUS,
COOTHOCHTD PE3YyIbTAaThl ACATCIILbHOCTU C IMOCTABJICHHBIMU LICJIIAMU

UCIIONIb30BaTh OMOJOTMYECKUE TMOHATUS AN OOBSICHEHHS (AKTOB M SBICHUM KUBOU
MPUPOIBL;

CTPOUTH JIOTUYECKHE PpACCYyXACHUS (MHAYKTMBHBIC, JEAYKTHMBHbBIC, I10 aHAJIOTUH),
BBISIBJIAT 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B PAacCMATPUBACMbIX SBICHUAX, GOPMYITHPOBATH
BBIBOJbI U 3aKIIFOUYCHMU A,

MPUMEHSATh CXEMHO-MOJICJIbHBIE CPEJICTBA AJIs MPEJCTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUH B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaX, a TakKe MPOTHBOPEUYHH pPa3HOTO pOja,
BBISIBIICHHBIX B PA3IMYHBIX MH(QOPMALIMOHHBIX UCTOUHHKAX;

pa3pabaTbiBaTh IJIaH pEIICHHS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOLMXCS MaTepUaIbHBIX
Y HEMATEePHUAJILHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIbHOCTh, OLICHMBATH COOTBETCTBHE PE3YABTATOB IEJSM,
OLICHUBATh PUCKH MOCIEACTBUI JEATEIbHOCTH ;

KOOPIAMHHUPOBATh W BBIMOIHATH pPa0OTy B YCIOBUSAX pPEaTbHOTO, BHUPTYalIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIITICHUE MTPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE e HCTBHS



BJIAJIETh HAaBBIKAMH Y4€OHO-HCCIIEIOBATEIBCKOW M MPOSKTHON NESITEbHOCTH, HaBBIKAMU
pasperieHust mpoodieM, CrocoOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY METOJIOB
pEIeHUs TPAKTUYESCKUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

MCIIOJIb30BAaTh PA3IMYHbIEe BUABI JEATEIBHOCTH IO TOJYYEHHWI0O HOBOTO 3HAHUSA, €ro
WHTEpIpeTalny, Mpeodpa3oBaHUI0 U MPUMEHEHHUIO B Y4EOHBIX CHUTYalUsX, B TOM YUCJE MPH
CO3JIaHWUH YYEOHBIX M COIUATBHBIX MPOCKTOB;

dopMUpOBaTh HAYYHBIH THI MBIIUICHUS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KITIOYCBBIMH
MOHSTHSMHU ¥ METOJIAMU;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 3a7ayll B 00pa30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYAIUSIX;

BBISBIIATh TTPUYMHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3MPOBATh 3aJady, BBIJIBHTATh
rumnore’y e€ pelieHUs, HAaXOAUTh AapryMEHTHI MJIsi JOKa3aTeNbCTBA CBOHMX YTBEPKICHUH,
3a7[aBaTh MapaMeTphl U KPUTSPUH PEIICHHS,

aQHATM3UPOBATH TIONYYCHHBIE B XOJE PEMICHUS 3aJa4dl  Pe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSIX;

JTaBaTh OICHKY HOBBIM CHUTYAIHsIM, OIICHUBATH TPHUOOPETEHHBIN OIBIT,

OCYIIECTBJISTH IIeJIEHANPaBICHHBIN MOUCK MEPEeHOoca CPEACTB U CIOCOOOB IEHCTBUS B
npoeCCHOHATIBHYIO CPENY;

YMETh TEPEeHOCHTh 3HAHWS B  I[IO3HABATENBHYI0O W  MpaKTHYECKyl0 oOnactu
KHU3HEICATCITBHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WUJCH, MpelaraTh OPUTUHAIBHBIE TMOJIXOJbI M PEIICHUS, CTaBUTh
pOOJIEMBI M 3a/1a9H, JIOTTYCKAIOIIME aJbTePHATHBHBIC PEIICHHUSI.

3) paGora ¢ uH(p opmManmeii:

OPUEHTHUPOBATHCA B PAITMYHBIX UCTOYHHUKAX WHGPOpPMAIUU (TEKCT€ Y4eOHOTO MOCOoOus,
HAYYHO-TIOMYJSIPHOM JTUTEpaType, OMOJIOTMYECKUX CIIOBAPSAX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B VHTepHeTe), aHAIM3UPOBATh WHOOPMAIUIO Pa3IMYHBIX BHUIOB H (QOpPM
MIPE/ICTABIICHU S, KPUTUUYECKH OIEHUBATH €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUHUBOCTH;

dopMyTHpOBaTh 3apPOCHl M TPUMEHSATh pa3INYHbIE METOJBI MPU IOUCKE U OTOOpe
Ouosiornueckoil MHGOPMAITNU, HEOOXOIMMOM ISl BBITIOJIHEHUS yIeOHBIX 3a/1a4;

NpUOOPETaTh OIBIT HMCIOJIL30BAHUS HHMOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY AKTHBHOTO HCIIOJIB30BaHUS PA3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANBHYIO (OpMy mpencTaBieHUus OWOIIOTHYECKOH
uHpopMaruu (cxembl, rpauku, JuarpaMMsl, TaONULIBI, PUCYHKH U JPYroe);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEICTBa MNpH paboTe C OMOJOTHYECKOM
uHopMaIueit: TPUMEHITh XUMUYECKHE, (U3MUYECKUEe M MaTEeMAaTHYeCKUE 3HAKH M CHMBOJIHI,
dopmynbl, abOpeBuaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh W MpeoOpa3oBHIBAaTh 3HAKOBO-
CHMBOJIMYECKUE CPENICTBA HATIISTHOCTH;

BIIaZICTh HABBIKAMU pACMO3HABaHUS U 3alMThl UHQopManuu, HHOOPMAIIMOHHON
0€30MacHOCTH JIMYHOCTH.

OsBi1aieHNe YHUBEPCATIbLHBIMH KOMMYHHUKATUBHBIMHU J1e iCTBUSIMU:

1) obmeHue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cdepax >KM3HHW, aKTHBHO y9aCTBOBATH B JHAJIOTE
WIH JMCKYCCHHM IO CYIIECTBY OOCYXKIaeMOW TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBATh
CYKJICHUST OTHOCHUTEJIBHO BBIITOJHCHUS TIpearacMod 3aJa4d, YYUTBIBAaTh HHTEPEChl U
COTJIACOBAaHHOCTb MO3UIIMH APYTUX YYACTHUKOB JUATIOTa UJIH AUCKYCCHUH);



pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOLICHUS, MMOHMMATh 3HAYEHHE COLUAJIbHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(IMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(UIMKTHI U
BECTH ME€PETOBOPHI;

BIIAJIETh PA3IMYHBIMH CIOCOOAMHU OOLICHHUS W B3aWMOJCHCTBUS, TOHUMATh HaMepeHUs
JPYTUuX JIIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOU (opme
(bopMynHpOBaTH CBOU BO3PAKEHUS,;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAasl IEATEIbHOCTD:

MOHMUMATh U HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBUIYAIbHON pabOTHI Mpu
peleHnu 6nosorndeckoil mpoOiaemMbl, 000CHOBBIBATh HEOOXOIUMOCTh TPUMEHEHU S TPYIIIOBBIX
(dopM B3auMOJICHCTBUS NPHU PEIICHUH y4eOHOW 3aauH;

BBIOMPATh TEMAaTUKy M METOJIbI COBMECTHBIX JAEMCTBUN C Y4ETOM OOIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJ0r0 ujeHa KOJIJIEKTUBA;

NPUHUMATh LEIH COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH M KOOPJAUHHPOBATh
JNEUCTBHUSL MO €€ JOCTHXKEHUIO: COCTABJIITh IUIAH JEMCTBHH, PACHPEACNISATH PO C YYETOM
MHEHUM YJaCTHUKOB, OOCY)KIATh pe3ylIbTaThl COBMECTHON pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M Ka)JOTO YYaCTHHUKA KOMaHJbl B OOIMI pe3ylnbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

IpeularaTb HOBBIE NPOEKThI, OLIEHUBATh UACH C MO3ULIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTHYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIEHUE B paA3IMYHBIX CHUTYallMsX,
MPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OByaieHNe YHMBEPCAJIbHBIMH PeryJATUBHBIMU 1€ ICTBUSIMH:

1) camoopraHu3amms:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBISABICHUS TNMpOOJIEM M WX pelieHUs B
YKU3HEHHBIX U YIEOHBIX CUTYAIUSX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKHX 3HAHUH IIeNIEBbIC M CMBICJIOBBIC YCTAHOBKH B CBOUX
JEMCTBUAX M IOCTYNKaxX IO OTHOIIEHHWIO K YKMBOW IPUPOJIE, CBOEMY 3[I0POBBI0 U 3J0POBBIO
OKpYXKaIOIWX;

CaMOCTOSITEIbHO OCYILECTBJISATh O3HABATENbHYIO AEATEIbHOCTD, BBIABIATH IPOOJIEMBI,
CTaBUTh U (QOpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 0OOpa30BATEIbHOM JAEATEIBHOCTH U
JKU3HEHHBIX CUTYAIIUSIX;

CaMOCTOSITEIbHO COCTABJISATh IUIAH pEIeHUs MPOOJIeMbl ¢ yIETOM HMMEIOIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLHsIM;

pacumpsATh paMKu y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €70, OpaTh OTBETCTBEHHOCTH 3a PEILEHHUE;

OIICHUBATh MPUOOPETEHHBIN OMBIT,

croco0cTBOBaTh (GOPMUPOBAHUIO U MPOSIBJICHUIO IIMPOKOI 3pYAULINU B Pa3HBIX 00IacTIX
3HaHWH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KyIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LEJISM;



BJIaJICTh HaBBIKAMH IMO3HABATEIbHON peUIeKCHH KaK OCO3HAHUS COBEPINAEMBIX NCHCTBUM
N MBICIIUTCIIBHBIX ITPOLCCCOB, UX PE3YJILTATOB U OCHOBaHHﬁ, HCIIOJIB30BAaTh HpI/IéMBI pe(pneKch
JUIS OLICHKHM CUTYalllH, BEIOOPA BEPHOTO PEICHHUS,
YMETh OLCHHMBATH PUCKHU U CBOCBPCMCHHO NPUHUMATDL PCHICHUSA ITO UX CHUIKCHUTO,
MPUHUMATh MOTUBBI U APIYMEHTBI JPYTUX MIPU aHAIU3E PE3YIbTATOB JIEATEIbHOCTH;
3) npuHsiTHE Ce0s M APYTHX:
MNpUHUMATb 06651, IIOHUMasd CBOM HEAOCTATKU U JOCTOMHCTBA,
MPUHUMATh MOTUBBI U apTyMEHTHI APYIUX MPH aHAIIM3€ PE3YJbTaTOB JESTEIbHOCTH;
IIPU3HABaTh CBOE IIPAaBO U MPABO APYIUX HA OLIMOKHU;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TO3ULIUH JIPYTOTO YeJIOBEKa.
NPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbie pe3ynbTaThl OCBOEHUS cojepkaHus ydueOHoro mpenmera «buomorus» Ha
yIITyOJIEHHOM ypOBHE OPHMEHTHPOBAHBI Ha obecriedueHune mpodriIbHOTo 00ydeHusT 00ydaronmXcs
Oouonornu. OHU BKIIOYAIOT: clenuuuecKkue JUis OHONOTHMU HAaydHbIe 3HAHHS, YMEHUS H
CcrocoObl JIEWCTBUMA IO OCBOCHHWIO, WHTEPIPETAMU W TNPeoOpa3oBaHUIO 3HAHWH, BUJIBI
JESTeTbHOCTH MO TMOJYYEHUIO HOBBIX 3HAHUW W MX MPUMEHEHHIO B PA3IMYHBIX Y4COHBIX, a
TaKKe B pPealbHBIX )KU3HEHHBIX CUTyalusx. [IpeaMeTHbie pe3ynbTaTsl MPEACTaBICHBI MO To1aM
W3Y4CHHUSI.

[lpenmeTHble pe3ynbTaThl OCBOEHHsS ydeOHoro mnpeamera «buomnorus» B 10 Knacce
JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJOTHHU B CHCTEME €CTECTBEHHBIX HAYK, B
dopMUpOBAaHUU €CTECTBEHHO-HAYYHOM KapTHMHBI MHpa, B TMO3HAHUM 3aKOHOB MPUPOIBI H
peleHruH MpooJIeM palMoOHaAIEHOTO TPUPOIOTOJIB30BAHUSI, O BKIAIE POCCUICKUX U 3apyOS)KHBIX
YVIEHBIX B Pa3BUTHE OMOJIOTHY;

BJIQZICHUE CUCTEMON OWOJIOTMYECKMX 3HAaHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarolye
OMONOTHYECKUE TEPMUHBI U TOHSTUS (KU3HB, KIETKA, OpPraHU3M, METa0OJIU3M, TOMEOCTas3,
CaMOpEryJAIUsl, CaMOBOCIIPOM3BEIEHNE, HACIEICTBEHHOCTh, HU3MEHUHNBOCTh, POCT U Pa3BUTHE),
ouonornueckue teopuu (wierouHas teopust T. IllBamna, M. Ilneitnena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBunoBa — o meHTpax
MHOT000pasusi U MPOUCXOKICHUS KyJIbTYPHBIX PACTEHMI), 3aKOHBI (€IMHO00pa3usi MOTOMKOB
MepBOr0 MOKOJIEHHUS, PACILCTNICHH S, YUCTOThI TaMET, HE3aBUCUMOT0 HacienoBanus I'. Menpaens,
TOMOJIOTHYECKUX PSAIOB B HAcIeACTBeHHOW wu3MeHunmBoctd H. 1. BaBumoBa), mpuHIUIIBI
(KOMILIIEMEHTAPHOCTH );

BIIaZICHNE OCHOBHBIMH METOJaMH HAY4YHOTO MO3HAHUS, HUCIIOJIb3YeMbIX B OMOJOTHYECKUX
M CCIIEIOBAHUSIX KUBBIX OOBEKTOB (OMUCaHKE, U3MEPEHHUE, HAOII0ICHUE, YKCIEPUMEHT);

YMEHHE BBIACNATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT M DYKApUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCJe OaKTepuii, TpHOOB, PaCTCHUH,
JKUBOTHBIX U YETIOBEKA, CTPOCHHSI OPTAHOB U CHCTEM OpPTaHOB PACTEHUI, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3HEACITEIbHOCTH, IPOTEKAIOIMX B OpPraHU3Max pacTeHUH, KUBOTHBIX U
YeJI0BeKa, OMOJIOTUYECKUX TTPOIIECCOB: 0OOMEHa BeEIeCTB (MeTaboIn3M), TPEBPAIICHUS SHEPTHH,
Opo’keHHUsl, aBTOTPO(PHOTO U TETePOTPOPHOTO THIOB MUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, ME03a, raMeToreHe3a, IMOpHuoreHes3a, MOCTIMOPHOHAIIEHOTO PAa3BUTHS, PA3MHOKECHUS,
WHJIMBUIYaJTbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTeHe3a), B3aUMOJCHCTBUS T€HOB, TETEPO3HCA,
HCKYCCTBEHHOTO 0TOOpA;



YMEHHE YCTaHaBJIMBaTh B3aUMOCBSI3M MEX]y OpPraHOMJAMH KIETKA M UX (yHKUHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEH M WX (QPYHKUHSIMHU, MEXy OpraHaMH U CHCTEMaMU OPTaHOB y
pacTeHMil, >KUBOTHBIX M 4YeJNOBeKa M HX (QYHKIUSIMU, MEXKIy CHCTEMaMH OpPraHOB M HX
GyHKUIMAMH, MEXIy dTamamMi OOMEeHa BEIECTB, dTallaMH KIETOYHOTO LHKIA M JKU3HEHHBIX
[UKJIOB OPTraHW3MOB, OJTamamMu SMOPHOHANBHOTO pPAa3BUTHUS, TEHOTHIIOM U (CHOTUIIOM,
denoTunOoM U (pakTopaMu cpenibl OOMTaHUS;

YMEHUE BBISBISATH OTIUYUTEIBHBIC TMPU3HAKA JKUBBIX CHCTEM, B TOM YHUCJIE PACTCHHI,
’KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOLUME apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTUIO U
CUMBOJIMKY IS IOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

YMEHUE pemarh OUOJIOTMYECKHE 3aJaud, BBISBIATH MPUUYMHHO-CIIECICTBEHHBIE CBS3U
MEXIy HCCIeIyeMbIMA OHMOJOTMYECKUMHU TMPOIECCAMH U SIBJICHHSIMH, JElaTh BBIBOABI H
MPOTHO3bI HA OCHOBAHHUU MOJIydEHHBIX PE3YIIbTATOB;

YMEHUE BBINOJIHATH J1a00paTOPHbIE M MPAKTUUYECKHE pabOThl, COONIOAATh IpaBuja Mpu
paboTe ¢ yaeOHBIM | JJa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bI, MPOBEPITh HMX OJKCIICPUMEHTAIBHBIMUA CPEICTBAMH,
dopMynHpys 11eTb UCCIeIOBAHUS, aHATU3UPOBATh MOTY4YEHHBIE PE3yNbTaThl U JIENIaTh BHIBOIBI;

YMEHHE YJacTBOBATh B Y4€OHO-HCCIIEIOBATEILCKOM pabdoTe MO OWOJOTHH, SKOJIOTHH U
MEJUIINHEe, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJMYHO IMPEICTABISATH
MOJIydeHHBIE PE3YNIbTaThl HA YUEHUUYECKUX KOH(EepeHIHSIX;

YMEHUE OLICHUBATh OSTUYECKUE AaCIEKThl COBPEMEHHBIX MCCIEOBaHUN B o0nactu
OUONOrMKM M MEIUIMHBI (KIOHMPOBAaHUE, HMCKYCCTBEHHOE OIIJIOJJOTBOPEHUE, HAIPaBIEHHOE
M3MEHEHHE TeHOMa U CO3/IJaHu€ TPaHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP Oyaymeil npodeccnoHaabHON AEATENbHOCTH B
o0nacTu OGMOJOTHH, MEAUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITHCKOTO X035 CTBA, MUIIEBOM
IPOMBIIUIEHHOCTH, YIIYOJIATh I103HABATENbHbII HMHTEpEC, HANpPaBJICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOLICH TMpodeccur W MPOAOIDKEHHWE OMOJIOTHYecKoro oOpa3oBaHUs B
OpTraHU3aIUsAX CPEAHETO MPOPECCHOHATFHOTO U BBICIIETO 00pa30BaHUSI.

[lpenmeTHble pe3yabTaThl OCBOEHUs YyueOHoro mnpeamera «buonorus» B 11 Knacce
JOJKHBI OTPaXkKaTh:

cOpMHPOBAHHOCTH 3HAHUN O MECTE M PO OMOJOTMH B CHCTEME €CTECTBEHHBIX HAYK, B
dopMUpOBAaHUU COBPEMEHHON €CTECTBEHHO-HAY4YHON KapTHMHBI MHUpPa, B IMO3HAHUHM 3aKOHOB
OPUPOJbl U PEIIEHUH SKOJIOTMYECKMX MPOOJIEM UYEIOBEUECTBA, a TAKKE B PELICHUHU BOIPOCOB
pallMOHAIIBHOTO TPHUPOAOINONIB30BaHMS, U B (OPMHUPOBAHMHM LIEHHOCTHOTO OTHOIICHUS K
npupojie, OOIECTBY, YETOBEKY, O BKIAJEC POCCHMCKUX M 3apyOCIKHBIX YYEHBIX-OHMOJIOTOB B
pasBuTHE OUOJIOTHH;

YMEHHE BIIAJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIOYAET ONpeAeieHHs U
NOHMMaHHE CYIIHOCTH OCHOBOIOJAralonMX OHOJOTHYECKUX TEPMHUHOB W TOHATUN (BHJ,
JKocucTeMa, Ouocgepa), Ouonormyeckue Teopuu (dBomonnoHHas Teopus Y. JlapBuHna,
CUHTeTHYecKas Teopus sBosonnn), yueHus (A. H. CeBeproBa — 0 myTsSX W HampaBJCHHSX
sBommonnn, B.M. Bepnanckoro — o Ouocdepe), 3akoHbl (reHeTH4Yeckoro paBHoBecus Jlx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoxctBa K. M. bospa), mpaBuna (munumyma 1O. JIuOuxa,
HKOJIOTMYECKOM MUpaMUJIbl SHEPIun ), runoressl (runoresa «vupa PHK» V. 'mnbepra);

YMEHHE BIAJAECTh OCHOBHBIMH METOJaMU HAydHOTO I[IO3HAHMS, HCIOIb3yeMbIMU B
OMOJIOTUYECKUX WCCIICIOBAHUSAX JKUBBIX OOBEKTOB M OKOCHUCTEM (ONMHCAHUE, H3MEpPEeHUe,



Ha0Jt0/IeHNe, SKCIIEPUMEHT), CIOCO0aMU BBISBJICHUS U OLEHKU aHTPONOTCHHBIX U3MEHEHUU B
pHUpOJIE;

YMEHHE BBIJCATh CYIIECTBEHHbIE IPU3HAKU: BUJOB, OHMOTCOI[EHO30B, JKOCHCTEM U
Oouocdepbl, CTaOMITU3MPYIONIETO, JBIIKYIIETO ¥ Pa3pbIBAIOIIEr0 E€CTECTBEHHOTO O0TOOpa,
AITOMATPUYECKOTO U CUMIATPUUECKOTO BUI000pA30BAHUSI, BIUSHUS JBHOKYIIMX CHII SBOJIOIUH
Ha FCHO(bOH)I MOMYJIALUH, HpI/ICHOCO6J'ICHHOCTI/I OpTaHU3MOB K CpEac O6I/ITaHI/I$I, UcpeaoB aHUA
HaIpaBJICHUN YBOIIOIUH, KDYTOBOPOTA BEIIECTB U MOTOKA DPHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHaBJIMBaTh B3aMMOCBS3M MEXKAy MPOIECCAMU HBOJIOIUHU, JBHXKYIMMU
CUJIaMHU aHTPOIIOIreHe3a, KOMIIOHCHTAMH PA3JIMYHBIX 3KOCUCTECM H HpI/ICHOCO6J'I€HI/IHMI/I K HUM
OpraHU3MOB;

YMCHHUE BBIABJIATH OTIIMYHUTCIIBHBIC ITPU3HAKU )KUBBIX CUCTEM, HpI/ICHOCO6J'I€HHOCTI) BHUI0B
K cpene oOuTaHus, aOMOTHMYECKUX U OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBSI3Ei
OpPTaHU3MOB B COOOIIECTBAX, aHTPOIOTCHHBIX H3MCHEHU B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIIOJB30BaTh COOTBETCTBYIOIME APTyMEHTHI, OMOJIOTUYECKYIO TEPMUHOIOTHIO H
CUMBOJIMKY JJsl JOKa3aTeabCTBa POJACTBA OPraHM3MOB pa3HBIX CHUCTEMATHYECKUX TPYIMI,
B3aMMOCBSI3M OPTaHU3MOB M CpeJbl OOWTAHMS, €IMHCTBA YEIOBEYCCKUX Pac, HEOOXOIUMOCTH
COXpaHEHHUsT MHOTOOOpa3usi BUJIOB U DKOCHCTEM KaK YCIOBHUS COCYILECTBOBAaHUS MPHUPOIBI U
YeJI0BEYECTBA,

YMCHUEC pPCIIATH 6I/IO.HOI‘I/I‘-IGCKI/IG 3aa4r, BBIABJIATL MNPUYUHHO-CICACTBCHHBIC CBS3U
MEX]y HCClelyeMbIMA OHMOJOTMYECKUMHU MPOIECCAMH U SIBJICHHSIMH, [EJIaTh BBIBOABI U
IIPOTHO3BI Ha OCHOBAHUH I10Jy4YE€HHBIX PE3YIbTaTOB;

YMEHHUE BBHIMOJHATH J1a0OpaTOpHBIE M MpPaKTUUYECKHe paboThl, COOMIOAATh MpaBuia MpU
pabote ¢ yaeOHBIM U J1a00paTOpHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh TUIIOTE3bI, MPOBEPSITh HMX OJKCIEPUMEHTATbHBIMUA CPEICTBAMH,
dopMynupys 1e1b UCCIeI0OBaHUs, aHATU3UPOBATh MOYyYEHHBIE PE3yNbTaThl U JIEJIaTh BHIBODI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATENLCKOM paboTe 1Mo OMOJIOTHH, SKOJOTUU U
MEAUIIMHE, MPOBOAMMON Ha 0a3ze IIKOJBHBIX HAyYHBIX OOIIECTB, U MYOIUYHO MPEICTABIATH
MOJTy9eHHBIE Pe3yJbTaThl HA YICHHUECKUX KOH(PEPEHIUSIX;

YMEHUE OIIEHHWBATh THIOTE3bl M TEOPUU O TMPOUCXOKICHUHU IKU3HM, UEJOBEKa U
YeJIOBEYECKUX pac, O MpPHUYMHAX, MOCIEICTBUIX M CHOCO0aX MPEeNOTBpAIICHUS ITI00ANIbHBIX
U3MeHeHu# B onocdepe;

YMEHHUE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp Oyayiel mpodeccuoHanbHON AesITeIbHOCTH B
obrmacT  OWOJIOTMH, OKOJIOTMH, TPHUPOIOIOIB30BAHUS, MEAWIMHBI, OHWOTCXHOJIOTHH,
MICUXOJIOTUH, BETEPHHAPHUH, CEIbCKOTO XO3SHCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIYONISTh
MO3HABATEIbHBI HMHTEPEC, HAMpPABJICHHBIH HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH
npodeccun u TMPONOIDKEHHWE OMOJOTHYECKOTO OOpa30BaHWsS B OPraHU3AIMSAX CPEIHETO
poeCCHOHATHFHOTO U BHICIIIETO 00pa30BaHUSL.
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

JI.B. Beiconkast, I'.M. [Iemmumi, A.O. PyBunckuii buonorus 10 wrace YrnyOiaeHHBIH YPOBEHbD, -
M.: Ilpocewenue, 2019.
JI.B. Boiconkas, I'"M. Ipimumi, A.O. PyBunckuit buonorus 11 knacc YrimyOneHHBIN ypoBeHb, -
M.: [Ipoceemenue, 2020.

METOJUYECKHE MATEPHAJIbI JJISA YUUTEJIA

IOUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCblI CETU MHTEPHET

Enunas komnexuus nuudpoBbix o0pazoBarenbHbIX pecypcos: hittpi//school-collection.edu.ru
OTxkpeIThIi KOUTEmK: bronorus: http://college.ru/biologiya/

BremxkonbHag sxosorus: http://www.eco.nw.ru

Bes 6uonorus: http//www.shio.info

locynapcrBennsiii JlapBuHOBCKUi My3eii: http// www.darwin.museum.ru

[ManeonTonornueckuii myserr PAH: http://www.paleo.ru/museum/

3oonornueckuii Myseit B Cankr-IletepOypre: http//www. zin.ru/museunm/

Bce mns yaurenst ouonoruu: http//bio.1september.ru

DpomonroHHast 1aboparopust: http://files.school-collection.edu.ru/dlrstore/ae9c341f-d039-4e08-
a28b-554a4394 ee99/EvolLab demo.htm
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