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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmsbl, BBIAECIEHHOE KYpPCU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi OMOJIOTUS — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUs
Ouonornu.  buonornueckue HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAIHBIE M TOMCKOBBIE HAYYHBIC HCCIECAOBAHUS B
OuoJioruu.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kapTtuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHMCTBE,
MPOMBIIIIEHHOCTH, OXPaHE MPUPOIbI.

JdemoHncTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. U. Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupel u cxembl: «CBsi3b OMOJOTHM C JAPYTUMH Haykammn», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCcTeMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHust Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOPTraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTnyeckmii), OmocdepHbiii. Ilporecchl, MPOWCXOAAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak ¢opMa CyIIecTBOBAHUS
Marepuu. Hayku, n3ydaromine »KuBble CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIx cucteM. Metonbl Omonmornueckoi Hayku. HaGmropenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanus. [loHaTre o 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJYUYEHHBIX
pe3ynbraToB. [lprumHbBl uCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.



JdemoHcTpanumn

Tabmumst u cxembl: «OCHOBHBIE NPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBa >KMBOM MaTepun», «YPOBHU OpraHMU3alUHd KABOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeToasl
W3y4YECHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  O0OpyJOBaHME  JJISI  TIPOBEACHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuME pPA3IUYHBIX METOAOB IpPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHA eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOKEHHUSI COBPEMEHHOW KJIECTOUHOU
TEOPHH.

Meronpl  MOJIEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @uUKCUPOBAHHbBLX
K1emok. DNeKTpoHHas MUkpockonus. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IToptpetsl: P. I'yk, A. Jleenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnutel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHIY.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATbHBIX KIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OHOJIOTUU
(xpomarorpadus, saextpodopes, auddepeHMANbHOES IIEHTPUPYTHPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAaMHUKPOIJIEMEHTHI.
Boma m e€ poib Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKas
pouib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewlecTBa KIETKU. buonormdyeckue mnoauMepsl. benku.
AMMHOKHUCTIOTHBIN cocTaB 0eskoB. CTpYKTypbl OelKoBOW Moisiekybl. [lepBuunas
CTpYKTypa Oeika, NeNnTUHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAS
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CTpykTypbl. Jlenatypauus. CBoiictBa OenkoB. Kinaccudpukauus Oenkos.
buonorunyeckue GpyHnkunun 0enkoB. /Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, [UcCaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mmii 1IaH CTPO€HHS W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue GyHKIMH YTIIEBOIOB.

Jlununel. ['mapodunsHO-ruapodobHbIe cBoiicTBa. Kilaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepoubl. buonormyeckue QyHKIMH
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommiementapHocTd. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Ctpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkunun AT®. BoccTaHOBIEHHbIE TEPEHOCUNKH, UX (PYHKIIUU B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouosiorusi: OMoXuMHYeckue M OMoU3NUECKUEe HCCIEI0OBAHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIeKkcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuu

[Toptpetsr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
@. Conrep, C. [Ipy3unep.

Juarpammel:  «PacripeneneHne XHMHUYECKUMX JJEMEHTOB B HEKHUBOWU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOAbD», «Bemiectsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJNIBI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKynbl», «CTpoeHHE MOJIEKYI
yraeBoaoBy», «CTpoeHHE MOJEKYJ JUNuaoB», «HyKIEeMHOBBIE KHUCIIOTBIY,
«Ctpoenue monexkynbl ATDx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlabopaTopHass  padora  «lcciaemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKINH KJIETKH

Tunsl KJIETOK: »3yKapuoTHyecKas U mpokapuotuueckas. CTpyKTypHO-
(GyHKIMOHANIbHBIE 00pa30BaHUS KIIETKHU.



Crpoenue npokapuoTuyeckout kineTku. Kiaetounas creHka OakTepuil u apXew.
OcOOEHHOCTH CTPOEHUA TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO 1 pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKLIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmaiemma). CTpykTypa MIia3MaTHYECKOU
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA U BTOPUYHBIM
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabota Hatpuii-
KaJJMEBOTO Hacoca. DHOLMTO3: MUHOUMUTO3, (paromutos. Dk3o01mTo3. Knetounas
creHka. CTpykTypa v QyHKIHMH KJIETOYHOM CTEHKH pacTeHUM, rpuboB.

[Hutomma3zma. [uto30me. [lutockenet. [IBumxenue nurormiazMbl. OpraHoUabI
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMJbI KIETKH: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKK, JTU30COMBI, UX CTpoeHuEe M (QyHKIMH. B3aumocBsszb
OJIHOMEMOpPaHHBIX OPraHouA0B KiIeTKU. CTpoeHHE TpPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbBIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKe. Bakyosn pacTutenbHbIX KieToK. KineTounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerne u (YHKIIMM MUTOXOHIpUN u 1actui. llepBuunsle,
BTOPUYHBIE W  CJIOXKHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIOIIMX  IYKAPHOT.
XJIOpOIUTACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranownasl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHoOUI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Quramenmol.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmsl. MBpIIEUHbIE  KIETKH.
AKmuno8ble KOMNOHEeHMbl HeMblileuHblX Kiemok. Mukpotpyooukn. KineTouHsrii
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka siipa, XpOMAaTHH, KapHOILUIa3Ma, SJIPBIIIKUA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTEp(a3zHOM sape. Idyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).



JdemoHcTpanuun

IHoptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmunpelt U cxembl: «CTpoeHHE HYKApUOTHYECKOU KIeTkn», «CTpoeHue
KUBOTHOM  KkieTku», «CTpoeHue  pacTUTeNbHOM  KieTkn», «CTpoeHue
MUTOXOHJPUMY, «Spoy, «CTpoeHrEe MPOKAPUOTUUECKON KICTKH.

O6GopynoBaHue: CBETOBOM MHUKPOCKOII, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAIbHBIX KJIETOK.

Jlaboparopnass pabora «/3yueHne CTpPOEHUA KIETOK Pa3IUYHBIX
OpPTaHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI.

JlaGopaTtopnas padora «lccnenoBaHue IuiasMoiid3a M JeIUia3Moiin3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuueckass paGora  «V3ydyeHue  JABMKEHUS  LUTOIIA3MbI B
PaCTUTEIBHBIX KIETKAaX).

Tema 6. O0MeH BelecTB M NpeBpalleHNe JHEPIUH B KJIETKe

AcCUMWISITTUS ¥ JUCCUMUMJIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHepreTudyeckoe oOecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep pPeaKuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPbl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InYHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHbll U OKcueeHHwlli pomocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHmMbl peakyuoHHo2o yeumpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
@pomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbiXx (akTOpoB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeNe300aKTepuH, CepoOaKTEpHUH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCHHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
MCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBl. Otarnbl YHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
npoiieccax Ouonorunueckoro okucienus. Huknudeckue peakiuu. OKUCIUTEIBHOE
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dbochopunupoBanue. Onepeusi membpannozo 2epadueHma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHncTpanumn

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKU 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6GopynoBaHuEe: CBETOBOM MHMKPOCKOI, O0OPYJI0BaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHass  pabdora «l3ydyeHME  KATAIMTUYECKONM  AKTUBHOCTHU
(depMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopnass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MIPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneacrBeHHass uHGOPMALUSA M peajn3alusa e€é B KJIeTKe

Peakuun MarpuyHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO cuHTe3a. Peanusainus HacnencTBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnoptHeix PHK B OGmocunTtese Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amuuHokucinor. Pons pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHoOT. Perynsius akTUBHOCTHM T€HOB y Ipokapuor. ['mmoresa
onepoHa (®. Kako0, XK. Mano). Monekynsipnvie mexanuzmvl IKCHPeCccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomol 2eHos. Perymsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTounbiii roMmeocTas.

Bupycel — HekieTounbie (OpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
ObpamHas mpancKkpunyus, pedepmasa, UHmMe2pasa.

BupycHble 3a001eBanus yenoBeka, »kUBOTHBIX, pacteHui. CIINJ[, COVID-
19, counanbHble 1 MEIULIIMHCKUE MTPOOJIEMBI.



buoungopmamuxa: unmeepayus u ananuz borvuux maccusog («bigdata»)
CMPYKMYPHLIX OUOI02UYeCKUX 0anHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. Y. iBaHOBCKUI.

Tabmuipl u cxembl: «buocunrte3 Oenkay, «['enernueckuit koa», «Bupycs,
«bakrepuodarny.

IpakTuyeckas padora «Co3aaHue MOAEIN BUPYCa».

Tema 8. ) KusHeHHbII HUKJ KJICTKHU

Knerounslii muki, ero mnepuoisl u peryisuus. Hutepdaza u MuUTOS.
OcobeHHOCTH TPOIECCOB, MpoTekaromux B HUHTep(daze. [loaroroBka KIeTKu K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKHI) EPHOIbI HUHTEP(A3BI.

Marpuunsiii cunre3 JHK — perukanums. [Ipuaiunsr perumkanuu JJHK:
KOMIUIEMEHTapHOCTb,  MOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUNAPAJUICIbHOCTD.
Mexanusm perummkaunu JTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM Ha0Op KJIETKU — KapuoTun. JIUIIougHbd U
rarylouIHBIA ~ HAOOphl  XpoMocoM. ['oMonoruuynbie  XpoMocoMbl. [lomoBbie
XPOMOCOMBI.

llenenue xnetkn — wMuTo3. Craguu MHTO3a W TPOUCXOASALIME B HUX
nponeccsl. Tunel Muto3a. Kapruokunes m nurokuHe3. buosornueckoe 3HaueHue
MHUTO3a.

Perynsauus murornueckoro nukina kiuetku. [IporpamMmmupyemast kietouHas
rudesnp — arnornTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi T€HOMHKA. Mexanusmuol
npoaugepayuu, ougpepenyuposku, cmapenus u eudenu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpanumn

Tabmumel 1 cxembl: «OKWU3HEHHBIM UK KIETKH», «Murtos», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTIpenapaThl: «MUTO3 B KIETKaxX
KOpEIIKa JIyKay.

JlabopaTopHasi padora «3yuyeHne XpOMOCOM Ha TOTOBBIX
MHKpOIIPENapaTax».

JlabopaTopHas padora «HaOmroneHne MuTo3a B KJIETKaX KOHIMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoeHue n GyHKUNH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OIHOKIJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.



OcOoOEHHOCTH  CTpPOEHUS U JKU3HEACITENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TIpHObI, OJHOKJIETOYHBIE
BOJOPOCIH, APYrue NpOoTUCTHL. KoJIOHNanbHbIE OPraHU3MBI.

B3aumocBa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TKaHW, Opra"sl WU
cucteMbl opraoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanum pacteHuidl. Tunmbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasi,
MOKPOBHAs, MPOBOASINAs, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpPOEHUS,
(GYHKUUN U pacroIoKEeHUs TKaHeil B opraHax pacTeHUH.

TkaHM KMBOTHBIX M 4e€JOBEKA. THWIBI )KUBOTHBIX TKAHEH: SMUTEIHANIbHAS,
COEIMHUTENIbHASA, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIONIOKEHHS TKaHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHblE M T'€HEpaTUBHBIE OpraHbl pacTeHuil. Opra"sl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX WBOTHbIX. HapyXkHbIil U BHyTpeHHUU ckener. CTpoeHue u
THUIIbI COETMHEHUST KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHHE  OJAHOKJIETOYHBIX  OpPraHHU3MOB:
amME&0OoMIHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3Mbl M HACTUU. J[BM)KEHHME MHOI'OKIETOYHBIX J>XMBOTHBIX M YEJIOBEKa:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIIBI U MX paboTa.

[Iutanue opranuszmoB. Ilornomenue BOABI, YIIIEKUCIOrO Trasza |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBoTHBIX. BHyTpHunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBAapUTEIBbHOr0 TpakTa. [IumeBapurensHbie xene3wl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. Jlpixanue )KuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. [[pixaTenpHas HOBEPXHOCTb.
JXabepHoe u €royHoe ApIXxaHue. J[pIXxaHHE MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIOLMOHHOE  YCJIOKHEHHE CTPOCHMSI JIETKMX I103BOHOYHBIX JKMUBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MIeKonuTaromux. Perymsmus apixanus. J{prxareabHble 00BbEMBI.

TpaHcOpT BELIECTB Yy OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y XKUBOTHBIX. KpoBeHOCHas cucreMa M €€ Oprassl.
KpoBeHocHast cucTeMa IIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru KpoBooOpamieHusi. DBOIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuil. Beigenenue y
#KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. DOuibTpanus,
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CeKpenusi U 00paTHOE BCACHIBAHUE KAK MEXAHU3MbI PaOOThl OPraHOB BbIJECICHHUS.
CBs3b IMOJIOCTH TE€A C KPOBEHOCHOW M BBIICIIUTEIIBHONW cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CtpoeHue u (pyHKUIHOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YETIOBEKA.

3amuTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W TUCTHI MPOCTEUIIUX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacTsa mnacCUBHON U XUMUYECKOW 3a1AThI. DUTOHITUIBI.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHu3ma ot OonesHeil. IMMyHHasi cuctema denoBeka. KieTouHbd u
IYMOpPaJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M npuoOpeTEéHHBIN creunduueckuii
UMMyHHUTET. Teopusi KiIoHalbHO-cesnekTUBHOro ummynutera (I1. Dpmoux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBEThI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTs ¥ perymanuss |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PazgpaxumocTs W perymsauus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuasi cucrema u pediexropHas peryisuus y >KUBOTHbIX. HepBHas
cUcTeMa M €€ OTIENbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KHUBOTHBbIX. OTIEedBl TOJOBHOTO MO3ra INO3BOHOYHBIX JKUBOTHBIX. Pedrexc u
peduexkTopHas nyra. be3yciioBHbIE U yCI0BHBIE PE(IIEKCHI.

I'ymopanpHas peryysauus U 3HIOKPUHHAs CUCTEMa >KUBOTHBIX M 4YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HepBHOM UM SHIOKpUHHOM cucteM. ['unoramamo-runodusapHas
cucreMa.

JdeMoHCTpamuun

[Toptper: U. I1. I1aBinos.

Tabauubr u cxembl: «OIHOKJIETOUHBIE BOXOpPOCIN», «MHOTOKIETOUHbIE
Bojopociny», «baktepun», «lIpocteiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTeOms»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHW JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurensHas cucremMa», «KpoBeHOcHass cucrema», «JlpIxarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cUcTeMa», «IDHIOKpPUHHAs cuctemMa», «CTpPOCHHE MBIIIIBIY,
«IMMyHHUTETY, «KuIeuHonoa0CTHRIEY, «Cxema  TATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue A0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema srymkw», «HepBHas — cuctema
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npecMbikaronuxcsi»,  «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MIekonuraronmx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpraHMW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPHl KOMHATHBIX pPAaCTeHHUH, repOoapuu
pacTeHUl pa3HBIX OTHEJIOB, BIAXHbIE TNpenapaTbl KUBOTHBIX, CKEJIECTHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000py1I0BaHUE JJIsI AEMOHCTPAIIMHY TOYBEHHOTO U BO3AYIIIHOTO MUTAaHUSI PACTCHUH,
pacuierieHus Kpaxmania u OeJIKOB 1Mo/ [elcTBHEM (PepMEHTOB, 000pyA0BaHUE JIJIs
JIEMOHCTpPAIIMU OIBITOB MO U3MEPECHHIO KM3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3ydyeHue TKaHEeW pacTEHUI».

JlabGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHue opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMS:  MOYKOBAHUE,  CIIOPYJIAIMS,
dbparmeHTanus, KJIOHUPOBAHHE.

[TonoBoe paszmuHoxxeHue. IlonoBbie KIeTKH, Wik rameTsl. Meio3. Craauu
Mmeno3za. [loBegenne xpomocom B meno3e. KpoccuHrosep. buonornyeckuii CMbICI
M€lo3a W TOJOBOrO mporecca. Meno3 W ero MecTto B KHU3HEHHOM LMKIIC
OpraHU3MOB.

[Ipen3aponpiiieBoe pazputhe. ['aMmeToreHes3 y >KMBOTHBIX. [10710BbIE KETE3BbI.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
0 Pa3BUTUU OPTaHU3MOB. Mopghozene3z — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguum >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpo6nenwe. Tumbl  apobieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBBIC JTUCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHUE YacTe pa3BUBAIOIIECTOCS 3apojbliia (SMOpPHOHANBHAS WHIYKINSA).
3aknajgka TIUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHue Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(haKTOpOB OKpYKaloIEeH Cpe/ibl.
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Poct u pasButue xuBOTHBIX. I[locTomOpuonanbHblii nepuon. llpsamoe wu
Hempsimoe pas3Butue. PaszButne ¢ wmeramopdo3oM |y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. DBHONIOrMYecKOe€ 3HAYEHHE MPSIMOrO0 U HEMPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoe. TUIbl pocTa KUBOTHBIX. DaKTOPHI
PEryJsiliii POCTa KUBOTHBIX U yeioBeka. CTaauu MOCTIMOPUOHAIILHOTO Pa3BUTHS
y )KUBOTHBIX U 4esioBeKa. [lepnoapl oHToreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1MKie pacteHuil. OOpas3oBaHue cmop B Ipolecce Menosa.
l'ametorene3 y pacreHuid. OIIOJOTBOPEHUE U PA3BUTHE PACTUTEIIBHBIX
opranu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBanue u
pa3BUTHUE CEMEHHMU.

MexaHu3MBbl pEeTyJsIMM OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHncTpanumn

[Toptpetsr: C. I'. Hapamun, X. [Ineman.

Tabmumpel 1 cxeMmbl: «BereratuBHoe pa3MHOXKeHHE», «Tumbel OGecrosioro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAIbD», «Pa3MHOKEHUE OHBIJIEHBD,
«Pa3mHoOxeHue ruapel», «Meio3», «XpomocoMmsl», «I['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauu OHTOreHesza», «lIpsMoe u
HenpsiMoe pa3BuTue», «Pa3Butme wmaiickoro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkm», «JlBOWMHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTCHUI»,
«CTpoeHne CeMsSH OJHOJOJBHBIX U JIBYJOJbHBIX pacTeHUI», «KW3HEHHBIN UK
MOPCKOM  Kamyctbl», <« Ku3HEHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
MaropOTHUKA», « KU3HEHHBIN [IUKJI COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yueHue CTpPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIPENapaTax».

IIpakTnueckass padora «BblBiIeHUE MNPU3HAKOB CXOJICTBA 3apOMBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHIUX
PaCTEHHI.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hctopust craHoBIEeHHUS] W pa3BUTHUS TEHETHKHM Kak Hayku. PaGoter I
Menpens, I'. ne ®pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunoBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.
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OCHOBHBIE T€HETUYECKUE TTOHITUSA U CUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBEI,
aJUIeIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTa, YUCTAS JTUHUS, TUOPUIBI, T€HOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHUYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. .
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuipl u cxeMbl: «MeTobl TeHETUKN Y, «CXEeMbI CKpElTUBaHUS.

JlabopaTtopHass pabora «J/lpo3oduna kKak OOBEKT TE€HETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaenss — 3aKoH
eauHooOpasusi rTuOpUA0B MepBoro nokosneHusd. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclleluieHusT MpU3HaKoB. L[lUTomormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpEIIUBaHusl. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpemupanue. [IpoMexxyTouHbIN xapaKTep HacIeI0BAHUA.
Pacmiernnenre npu3HakoB IIpy HETIOJIHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomoruyeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpEIIMBAaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HACJIEIOBAaHUE T'EHOB, HAPYLICHUE CUCIUIEHUS MEXAYy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIM MEXaHU3M OIPEACIICHUS MMoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli 1oj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponuss — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMmonaeincTtshe HeaulebHBIX T'€HOB.
KomnnementapHocts. OnucTtas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue acheKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHNU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.
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Tabmuuel u cxembl: «llepBrlii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mengens», «AHaIM3HUpYIOUIEEe CKpelnBaHue», «HemomHoe aomMuHHpOBaHUEY,
«CuerjieHHOe HacjeJoBaHUWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka momay,
«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTun MOTULBY,
«MHOXECTBEHHBIN ajaenu3M», «B3anumMo1eiCTBHE TE€HOB.

O6GopynoBaHue: MoOJEAb JJisl  JIEMOHCTPAllUM 3aKOHOB €IUHOO0Opa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS MPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOMAEIb A
JEMOHCTpallMd CLEIUICHHOTO HACJlE€JOBaHMUsSl MPU3HAKOB, CBETOBOW MHUKPOCKOIL,
MUKporipenapar: «Jpozodumna.

IIpakTuueckass padora «l3yueHuwe pe3yJbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Yy APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTMma W cpeabl npu  GopMupoBaHUM (peHOoTHMA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTH: HEHACIICICTBEHHAsI U HACJIEICTBEHHAS.

MoaudukannonHass U3MEHUYMBOCTb. Ponb cpeasl B (opMUpOBaHHUU
MoauduKaMoHHON m3MeHunBocTU. Hopma peakiuu mpusHaka. BapuanmoHHBIHM
psan u BapuanuoHHas kpuBas (B. Moranncen). CpoiicTBa MoaudHUKaAIIMOHHON
U3MEHUYHUBOCTH.

I'enoTHnMUEeCcKass U3MEHUYNBOCTh. CBOMCTBA T€HOTUITNYECKON M3MEHYUBOCTH.
Bunbl reHOTHIIHYECKO M3MEHYMBOCTH: KOMOWHATUBHAS, MyTallMOHHASI.

KomOunaTuBHasT W3MEHYMBOCTH. MeH03 H IOJOBOW TPOIIECC — OCHOBA
KOMOWHATUBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TeHEeTHYECKOr0 pa3HO00pa3us B mpeienax OJHOro BUAA.

MyTranuoHHass HM3MEHYMBOCTb. BuIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYLUPOBaHHbIE MyTalluu. SnepHble U
uurToruiazMaTuyeckue myrtanuu. CoMaTHYecKHe U MOJoBble MyTanuu. [IpuynHbI
BO3HMKHOBEHUs MyTauuil. MyTareHpl W HX BIMSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX pPAOB B
HacnencteeHHo m3meHunBoctu (H.UM. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Qakmopos 8
HACe008AHUU U USMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOE ) OP2AHUIMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuios.
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Tabmumet u  cxembl: «Buabsl u3MeHunBOCTHY», «MoaudukanuoHHas
W3MEHYHUBOCTH, «KombOuHatuBHas U3MEHUYHUBOCTH, «Meriosy,
«OmnonoTBopeHuey, «I enernueckue 3a00JeBaHUS YeIOBEKa», «BUIbI MyTaIuiiy.

O6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadum) )KUBOTHBIX C Pa3IMYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTropHasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHME BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTnueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpOTMpenapaTax)».

Tema 14. I'eHeTuKa YesioOBeKa

Kapuotun denoBeka. MexayHapoaHass ImporpamMma HUCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMs] TEHETMKH  YEJOBEKa: T'E€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, [IUTOI€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMeHHOE ompeaesIeHue TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM UMCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HM dYenoBeka. bolie3HW ¢ HACIEACTBEHHOH MPEapacioyiOKEHHOCTHIO.
3HaueHUE MEIMIMHCKOW T'€HETHKU B MPEIOTBPAIIEHUU U JEYECHUU F€HETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-reHeThYeckoe KOHCYyIbTupoBaHue. CTBOJIOBbBIE
kieTku. [[oHATHE «TE€HEeTUYECKOro rpy3a». JTUUYECKHE aCIEKThl MCCIEIO0BAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

'enetnueckre (QakTopbl MOBBINIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUEeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolel cpenbl. [ eneTnyeckas
IPEAPACTON0KEHHOCTh YEIOBEKA K TATOJIOTHUSM.

JdeMoHCTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOabl U3YUEHUS TCHETHKU
qenoBekay, « eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cestekuusi opraHu3sMoB

JlomecTuKalusi U CeJEeKUUsA. 3apOoKJICHHUE CEJICKUMU U JOMECTUKAIUU.
VYuenne H. U. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS © MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Ponp cenexkuuym B CO3JaHUM COPTOB PACTEHHU W TOPOJ
#uBOTHbIX. CopT, mOpoJaa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue A
CEJIEKIIMOHHON PadOTHhI.

Metoasl cenekuMoHHON paboThl. McKyccTBEHHBIH OTOOp: MaccoBBbIA H
WHAUBUIYaIbHBIM. Dtansl KOMOMHAIIMOHHOMN CCJICKIIUU. HUcnwiTanne
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npousBoauTened mo mnoTroMcTBy. OTOOp MO TEHOTUIY C TOMOUIBIO OLEHKH
(peHOTHIIA TOTOMCTBA U OTOOP MO reHOTUNY ¢ nomoinbto ananusza J{HK.

HckycCcTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PannaninoOHHBIN U XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MYyTallUil y KyJbTYpPHBIX
¢opm opranu3moB. lcnonb30BaHHE TE€HOMHOTO PEJAKTUPOBAHUS W METO/IOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: HCX0IHOTO MaTepuaa Jjsl CEJeKIUU.

[lonyuenne MTOJIUTIIIONIOB. BuyTtpuBunosas ruopuIn3aIus.
bnuszkopoacTBeHHOE — CKpeliMBaHWe, WiaM  uMHOpuauHr.  HepoacTtBeHHoe
CKpellMBaHue, win ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnons3oBanue
rerepo3uca B cenekiuu. Otnanénnas rulOpuauzauus. Ilpeogonenue Oecruonus
MEXBUIOBBIX THOPUAOB. JJOCTHIKEHHSI CeNIEKIIMHN PACTEHUN U KUBOTHBIX. «3enéHast
DesonoYUsLY.

CoxpaHeHue M U3y4eHHE T€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUH U
UX JUKUX  pOAMYEH I8 CO3JaHUsl  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yeax YIyuueHUs Cyuecmsyouux u co30aHus H08blX NOpoo, TUHUL U KPOCCOS8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoL02UlL.

JdeMoHCcTpamuun

[Toptperer: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /. K. bensies.

Tabnuiel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHOM M3MEHYUBOCTU,
«Metoapl cenexkuuny, «OtnanéHHas rudopuan3anus», «MyTtareHesy.

JlaGoparopHasi padora «/3yueHne cCOpTOB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTnueckas padora «lIprBrBKa pacTeHHII.

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUXKEHHS CEJICKIIMHM pPACTEHUM U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOpPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rusa U CHHTETHYECKasA 0MO/10T U

OOBEKTHI, MCTHOJIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBbI, MUKPOOPTraHU3MBI, 170, XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHONIOTHA:  XJIeOOMEeUeHHe, TMONyYeHHE KHUCIOMOJIOYHBIX TPOJIYKTOB,
BUHOJeMe. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
texHosorui. [IponsBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.
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Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB LICJIICHAINIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LIE€JIbIO MOJYYEHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
COJIep>KallluX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE MY TH.

Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH H
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUIAM3AlUS U COMATUYECKHUI
smOpuorene3. lcnosnb3oBaHWe TallJIONAOB B CEJICKIMU pacTeHui. [llonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PeKkoHCTpyKIus
SUIEKJIETOK U KIOHUPOBAHHUE >KMBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KJIIETOK.
Texnonocuu 0300p06IeHUs, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpoMocoMHass M TEHHasi WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHanTHbIX JJHK. Cozoanue mpamnceennwvix opeanuszmos.
JlocTWKeHMsT W TMEPCHEKTUBBI  XPOMOCOMHOM UM TEHHOM  MHXEHEpPHH.
DKOJIOTUYECKHUE U ITHUECKHE MPOOJIEMbl TeHHOW WHKCHEPUH.

Menunmackue 6uorexnonoruu. [loctrenomuas nudposas meauruHa. [TIP-
TUMarHoctTuka. MeTaboJOMHBIN aHainu3, TEHOLICHTPUUECKUN aHaJINu3 MpoTeoMa
YeJoBeKa IS OIEHKU COCTOSIHUSI €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kiaeTok. TapretHas Tepamus paka. 3D-OuoumxkeHepuss Il pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUM, CO3/IaHMSI KOMILJIEKCHBIX
TKaHEW COYeTaHHMEM TEXHOJOTHUH TPEXMEPHOro OMONMpUHTHHTA U cKaddoiauHra
IUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHWPOBAHHOU
3amuTel OT Bo30yauteneid OPBU, ycTaHOBiIeHHE MOJEKYISPHBIX MEXaHHU3MOB
dbyakuronupoBaruss PHK-comep:kammx BHPYCOB, BBI3BIBAIOIIUX 0CO0O OMACHBIC
3a00JIeBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnuter u cxembl: «lcmonp3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KieTrouHast nHxkeHepusn», «l eHHass HHKEHEPU».

JlabopaTopHas padora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPeEICTABJIEHHH B
OuoJioruu

OpomonronHas teopus Y. [lapBuHa. [lpeanocsuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HayuyHas AearenbHocTh Y. JlapBuHa.
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JIBroKy1ue cuibl 3Bosronny BuoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHHUS OpraHU3MOB, HAcCJEICTBEHHass HM3MEHYUBOCTh, OopblOa 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetuyeckoir Tteopun dsBomouun (CTD). HelTpanbHas
teopuss sBoimonuu. CoBpeMeHHas 3BOJIIOLMOHHAsA  Ouosorus. 3HA4YEeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHncTpanumn

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 3. 7K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmumber u  cxembl: «Cucrtema xuBod mnpupoasl (no K. Jlunuero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMUpOBaHUS
OpuUCIOcOOJIeHnd y pacTeHuid W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
maprmipyra nmyremectsust U. lapsunay, «Haxonku Y. [lapBunay, «®opmbl O0PHOBI
3a cymectBoBaHuey», «lloponel romyOeit», «MHorooOpa3ue KyJabTypHBIX (opMm
KarmycTh», «I1opobl ToMaNTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ DSBOJIOLUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIOIMS U €€ pPe3yJIbTaThl

[Monynsuus Kak sieMEHTapHas equHULa 3BOMIOLNH. COBpPEMEHHBIE METO/bI
OLICHKH TEHETHYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnomnyisiuuidi. M3Menenwue
reHopoHJa TOMYJSIMU KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOnemeHTapHble (AKTOPhl (ABUXKYIIKME CHUJIBI) JBOJIONUH. MyTallMOHHBIH
nporecc. KomOuHatuBHass u3MeHYUWBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHBIE HM3MEHEHHUS YacTOT aiienedl B momymsamusax. OQdekr
OocHOBatensl. Jgpgexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpaszusn: npuyunsl u cieocmsus. llposenenue s¢hgpexma opeiigha cenos 6
bonvuwux u  marvlx  nonyuayusx.  Mwurpanuu.  V30ismus  TOMMYJISIIH:
reorpadudeckas (IpoCTpaHCTBEHHAs), Oroorndeckas (penpoayKTHUBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomOIUU. DOpPMEI
€CTECTBEHHOro  0TOOpa:  ABWKYUIUW, CTaOWIM3HPYIOIIMI,  pa3pbIBAOLIUMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocOONIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIIHH.
Bo3nukHOBeHHME ~ MpUCHOCOONeHW y  opranu3MoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl mpucmnocoOaeHuit y opraHu3MoB: MOP(HOIOTHIECKHE,
dusmnosnornueckue,  OUOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
IIPUCTIOCOOJIEHHOCTH OPraHU3MOB.

18



Bun, ero xpurepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOIOIMHU. M3omsauus — kimoueBod (akTop BuaooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHMUS: aJJIoONMaTPUUECKOe (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIuIONuAU3AIIMS,
rubpuanzanus). JmuTeapsHOCTh YBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMOIMOHHOW OWOJOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHHsi 6MopazHooOpa3usi. MUKpPOIBOJIOIUS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

[Toptpetsl: C. C. YeTBepukos, 3. Malip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsimonnas
CTpYKTypa Bula», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkyiue
CWJIBl HBOJIIOIUNY, «DKOJIOTHYECKass M3OJSLUS MONYJSUA CeBaHCKON (openny,
«'eorpadmyeckas M3ONSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoi», «llonmynsiroHHbIe BOJHBI YUCIEHHOCTH XUIIIHUKOB U XKepTB», «Cxema
JIEHUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAHHUEY,
«npycTpuanbublii MenaHu3M», «KuBble HckonaeMmbie», «[lokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonoruueckue anantanuny», «llpucrnocoOreHHOCT, OpraHu3MoB U e
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAa B
npupoae», «Crnocobsl BUa00OpazoBanus», «l'eorpaduueckoe BUI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUI,
«ITonmurmonasl pactenuity, «KamycTHO-peedHbIi THOPUTY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpuUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI[ U 3Bepei
pa3HBIX BHJIIOB, TepOapuu pacTeHUl ONM3KUX BHUIOB, OOPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BblsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI».

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OPraHM3MOB H  HX
OTHOCHUTENbHAS LIEJIECO00PA3HOCTD.

JlabopaTtopnas padora «CpaBHeHHME BHAOB IO MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Metonbl  HM3ydeHHs  Makpo3BoJoLMH. [laneoHTonOrM4yecKkue  MeTOJbl
u3ydeHus: sBoyirouuu. IlepexonHple QopMbl M (QUIOrEHETHYECKHE  PSJIbI
OpraHU3MOB.
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buoreorpadguueckne Metonpl uzydeHus: 3Bositonuu. CpaBHeHHE (JIOpHI U
dbayHbl MaTEepUKOB M OCTpoBOB. buoreorpaduueckue obmactu 3emun. Bujsi-
SHJEMUKHU U PEJIUKTHI.

OMOpPHOJIOTUYECKHE U CPAaBHUTEIBHO-MOP(POIOTHYECKHE METObl H3YyUECHHUS
ABOMIONMH. ['€HeTHYeCcKre MEXaHW3Mbl DJBOJIIOIMA OHTOTE€HE3a M TOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTraHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-T€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIC METOJbI TMOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuULL.
HeobGpatumocTs 3BostonMu. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIOB
HBOJTIOIUH.

JdemoncTpanumn

[Hoptpetsi: K. M. Bbap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabnuupl 1 cxeMbl: «DUTOreHeTUYECKUI PSIT JIOMIATNY, «APXECONTEPUKC,
«3Bepo3yObie  smiepb»,  «Crteronedans»y,  «Pununodutsr»,  «CemeHHBIE
NanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThl», «HauanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W aHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeEJIOBEKa M IIUMIIaH3e», «[IaBHBIE
HAIPABJICHUS SBOJIOLHUNY, «OO0II1e 3aKOHOMEPHOCTH IBOIIOIIUNY.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hay4Hple THUMOTE3bl TPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcnepmusi. JloHayuHble PEACTABICHUS O 3apOXKICHUU KU3HU (KPEallUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannanuanwu, JI. [lactepa. [IporcxoxaeHue sXHU3HU U aCTPOOMOTIOTHA.

OcHoOBHbIE JTaIbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosioruyeckasi) HSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOHOTCHHBIA CHHTE3
OopraHuyeckux BemiecTB W3 Heopranumyeckux. Ombpir C. Mumepa u I'. IOpm.
OO6pazoBanne mnoauMepoB u3 MoHoMepoB. KoanepBatHas rumoreza A. W
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTHuYecKasi TuroTe3a
I'. Mémnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.
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HUcropus 3emmm u Meronpl €€ wu3ydeHus. lIckomaemble OpraHUYECKHE
ocratku. ['eoxponomnoruss u e€ wMeronbl. OTHOcUTENbHAsT M A0OCOJIOTHAA
rE€OXPOHOJIOTHS. [ €0OXpOHOIOrHYECcKas IKaa: 30HbI, 3pPbl, IEPUOBI, JITOXH.

Havanpnbie stambl opraHudeckor 3BOJOLMU. [losBiIeHME ©  ABOMIOLMA
NEePBBIX KIETOK. DBOMIONUs MeTabonu3Ma. BO3HHMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX Ha 3emiie COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpycoB. [IpoucxokieHre MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3b
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTEeHH.

OcHOBHBIE 3Talbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBbie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpuHiun xmodeBoro apomopdoza. OcBoeHHe O€ClO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

Pa3Butre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaitHo30#. OOmas  XapakTepucTHKa KiIuMaTta M
reoJIorHueckux mpoueccoB. llosiBaeHMe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHUE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEJICTBUSI MACCOBBIX BbIMHUpaHUW. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpaneHus: 6nopazHooOpas3ust Ha 3emiie.

CoBpeMeHHasi CUCTeMa OpraHuyeckoro mupa. [IpuHIunsl Kiraccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Moptpersi: @. Penu, JI. Cnanmnanuanw, JI. Ilactep, . 1. Meunukos, A. .
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumer 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO caMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpwny,
«OJTanbl  HEOPraHMYECKOW  3Bomouum»,  «['eoXpoHonormyeckas  IIKaIay,
«Ha4yanpHple 3Tanbl OPraHMYEcKor 3BoMOLUN», «CxeMa 00pa3oBaHUS IYKapHOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuE BHUpYycCay,
«Apomopdo3bl  pacteHui», «Punnoputh», «OTHOKIETOUYHBIE BOJOPOCINY,
«MHOroKnIeTouHble  BOJOpOCHnY», «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
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pactenusi», «Opra"bl LBETKOBBIX pacTeHUil», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuileuHOMOIOCTHBIEY,
«IInockue 4EpPBUY, «UEeHUCTOHOTUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTHe XU3HU B NPOTEPO3OUCKON dpey, «Pa3BuTHE KU3HU B
[AJIE030MCKOU 3pey, «Pa3BuTre )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO0 MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAXKHbIC MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJLTIOCKOB, KOJIJIEKIIUU
UTJIOKOKUX, CKEJEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTUIl W 3BEpPEH,
KOJUIEKIIMA OKAMEHEIJIOCTEM, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHUYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snaGopatopHasi  padora «MoaenupoBaHUE ~ ONBITOB
Munnepa—tOpu 1o n3ydeHuto abMOreHHOr0 CHHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepey.

JlaGoparopHass padora «/3yueHnMe M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuyeckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIM
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEH CTPOSHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONOAOrud. MeTo bl aHTPOIIOJIOTUH.

CraHoBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUHM 4YelIoBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTUYECKHUE, (bH3M0JI0r0-OMOXUMHUYECKHE,
noBejeHueckre. OTIM4ms 4enoBeKa OT )KUBOTHBIX. [IpAMOX0XKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoIIeHNe OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHbBIE CTaJAuM aHTpPOIOreHe3a. PaHHUE u4enoBEKOOOpa3Hbie 00E3bSIHBI
(IpOKOHCYJIBI) M PaHHUE MOHTUbI — OOIIKE MPEIKH YEIOBEKOOOPA3HBIX 00€3bsIH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpPEIKH Jtojei. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM TpyAa. UenoBeK MPSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — 0o0mMM  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YelloBeK HeaHAEPTaIbCKUN
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KaK BHUJ JIIOJEM XOJIOAHOrO Kiaumara. YernoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJOBEK, OCBOEHHME KOHTHHEHTOB 3a mpenenamu Adpuku.
[TaneoreneTnka 1 najgeoreHOMHMKA.

DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMSIX
yesoBeka. MyTalMoHHBIM Tpoliecc W mojJuMopdusM. [lomymnsiimoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilonarue o pace. bombline pacel: eBponeougHas
(eBpasmiickasi),  aBcTpajO-HerpoujHasi  (dPKBaTOpHaJIbHAs),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IUIaHETe.
EnuncTtBO  uyenoBeueckux — pac. HayuHas  HECOCTOATENBHOCTh  pacusMa.
[IprcnocoONeHHOCTh YedoBeKa K pa3HbIM YCIOBUSIM OKpYXarouled cpeibl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHApHbIe  METOJAbl B (usnuueckoid  (OMOJOTHYECKON)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBEUYECKUX NOMYJALUi. buoconuanbHble UCCAENOBAaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanue KOBOIIOUUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdeMoHCcTpamuu

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeNeT dYeloBeKa U CKeJeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLMOHHOE
JIpEBO  4YeJoBEKa», «ABcTpaimonutek», «YemoBek  yMmenblit»y, «YemoBek
NpAMOXOAAINNY, «/lenncoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl HBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6GopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl ~TIPEAKOB 4YeJOBEeKa, pemnponaykiuu (dbororpaduu) KapTHUH C
MudosorndyeckuMu U OUOJEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeJIOBEKa,
doTorpadum HaX0JOK UCKOMMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOICIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAaH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIaH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass paGora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aAHHBIX C MPAMOXOKICHUEM).

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil YeT0BEKa.
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Tema 6. Jxosoruss — HayKa O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAJAOPraHM3MEHHbIX CHCTEM C OKPYKAKIIEH CpeaoH

3apokJieHue W pa3BuUTUE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3ngensl u 3amaun
9KO0J0ruU. CBSI3b 3KOJIOTMH C APYTUMU HayKaMHU.

Meronbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTHI B 3KOJIOTHH:
NpUpOAHbIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’KaroIeh cpeibl: TOKAIbHBIN, pETHOHATBHBIN U TJI00AIBHBIM.

3HaueHUE OKOJOTMYECKMX 3HAHUW Ui YEJOBEKAa. JKOJIOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBsI3€W 4ejioBeuecTBa ¢ mpupoao. @opMupoBaHHE
AKOJIOTHYECKOMN KYIbTYpbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoncTpanumn

[Moptpets: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Pasznensl skojorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHuas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAaHUI.

Tema 7. Oprann3mMsbl 4 cpeaa OOUTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX JerctBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororenHsie. O0ime
3aKOHOMEPHOCTH AEHCTBUS dKojornyeckux Qakropos. Ilpasmino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBlI.

Abuotnueckue ¢aktopsl. CBeT Kak »Konorudeckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHWl M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
doTonepruoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmepatypsl Ha
opraHu3Mbl. [loMkuIoTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocobneHus pacteHund K
MOJIep)KaHui0 BoJHOTO OanmaHca. Krnaccudukamus pacTeHWH TO OTHOIICHHIO K
Boze. [Ipucnoco0aeHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
ryOMHHAasT ~ TOAMOYBEHHAs, BHYTpHOpraHW3MeHHas.  DHU3UKO-XUMUYECKHE
OCOOCHHOCTU cpea o0uTaHus oOpraHu3MoB. lIpucnocoOiieHusi OpraHu3MoOB K
KU3HU B Pa3HbIX Cpe/iax.
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buonornueckue putmbl. BHemmHue u BHyTpeHHUE puUTMBL. CyTOYHBIE U
roguyHbie puUTMbL. [IpHCcOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennsle Gopmbel opranusmoB. lloHsTne o Ku3HEHHOM (opme.
Kusznennrie HOpMBI pacTEHUM: JepeBbsl, KYCTAPHUKH, KYCTAPHUIKHU, MHOTOJICTHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
reoOHOHTHI, a9POOUOHTEI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhl. Bunpl OMOTUYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIMS, XUIITHUYECTBO, cuMOM03 u ero ¢hopmel. [lapazutusm, xoomepaius,
MyTyaJlu3M, KOMMEHcaIU3M (KBapTUPAHTCTBO, HaxJieOHU4UecTBO). HeTpoduueckue
B3auMojielcTBUs  (Tomuueckue,  (dopudeckue, (padbpudeckue).  3HaAUCHUE
OMOTHYECKUX B3aUMOJICUCTBUN IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHncTpanumn

Tabmuupl U cxeMbl: «Okojmoruueckue (paxtopel», «CBETOBOM CHEKTP»,
«IKOJIOTUUECKUE TPYMIIbI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TEIIOKPOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3MOJOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOBY», «bBHOJIOTHYECKHUE PUTMBIY,
«Kuznennoie  popmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«IKOCHCTEMA IMIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llemnu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOuo3y,
«KoMmeHcanusm».

O6opynoBanue: repdbapuyd pacTEHUHW W >KUBOTHBIX, MPUCIHOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHUYECKUX (PaKTOpPOB, TrepOapuu CBETOIIOOUBHIX,
TEHEMIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHEIIOOUBBIE H
TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUs, TepOapUH U KOJUICKIIMU TEIJIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia ITHIl U 3BEpeH, repOapuu
pacTeHuii, oTHocsImUXCcsA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHUsl JaHHBIX TPYII, KOJJIEKIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpenax,
repOapu M KOJUICKIIMM PACTEHUH © OJKUBOTHBIX, OOJAJaIOMIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUW JKHM3HU, repbdapuu u
KOJUICKITUU DPACTCHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YIACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlaGoparopHasi pabora «BpbIssBIeHHE NPHUCIIOCOOTIECHUM OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISIBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHas pabdora «AHATOMHYECKHE OCOOCHHOCTM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.
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Tema 8. Dkos10rust BUA0B U NOIMYJISIIIM A

DKOJIOTHYECKHUE XapaKTEPUCTUKHU MOMYJISLINY. [Tonmynsiums KakK
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, (U3UIECKUX OaphepOB U
0COOCHHOCTEH OUOJOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TIOKA3aTE€NW MOMYJSLMU: YHUCIEHHOCTh, ILJIOTHOCTb,
BO3pacTHasi M TIOJIOBasg CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHUYECKAs CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJISIUU.
JluHamuka monyisiuuu U €€ peryisiuus. BUOTMYECKMH MOTeHUWal MOIMYJISIUY.
MoaenupoBaHue TMHAMHUKUA NONyJsiiud. KpuBble pocTa YUCICHHOCTH MOMYJISIINH.
KpuBbie BbDKMBaHUsI. Perynsiuss YUCICHHOCTH TOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKUE CTPATETUU BUJIOB (T- U
K-crparerun).

[TonsiTue 00 »KoJIOTMYECKON HUIE BHaa. MecTtooOutaHnue. MHoroMepHas
MoOJiesib 3Kojorndeckor Humm Jx.M. XarunmHcoHa. Pa3Mmepsl 3KOJIOrHYecKOu
Huid. [loreHunanbsHas 1 peaaTu30BaHHAS HUIIIM.

Bua kak cucrema mnonynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buojormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdeMoHCcTpamuun

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W cXeMbl: «ODKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«ITpocTpaHcTBEeHHass  CTpyKTypa  MONyJsinuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acelieHUsl TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMm», «Mogenp skosorndeckot Humu k. M. Xatunnconay.

Oo6opynoBanue: repObapuu pacTeHUN, KOJUICKIIUU )KUBOTHBIX.

JlaGopaTtopuas  pabora «lIpucmocobienuss ceMsH  pacTeHUd K
PaCCETICHUION.

Tema 9. IKos10rus CO00MIECTB. IKOJOrHYeCKHEe CUCTEMBbI.

CooOmectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMHy B OHOLIEHO3E.

OkocucteMa Kak oTkpeiTas cucteMa (A. k. Tencnu). DyHKUHUOHATBHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYICHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CeTH. AOHMOTHYECKHE OJIOKH
skocucTeM. [1ouBbI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcCHOBHBIE  TIOKa3aTeJIM  AKOCHUCTEMBI. bHomacca ©  OPOAYKIHS.
DKOJIOTUYECKHE TTHPAMHIbI YUCEN, OMOMACCHI U DHEPTHH.
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Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cykueccuu. llepBuuHbie u
BTOPHYHBIC CYKIIECCHM W WX TPUYUHBL. AHTPOIOTCHHBIC BO3ACHCTBUS Ha
cykueccuu. KnnmakcHoe coobuiectBo. buopaznoodpasue v mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIie 3KOCUCTEMBL. JKocucmembl 03€p U peK. IKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MyHOp, 1eCo8, cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Pazmuuus
MEXTy aHTPOITOTCHHBIMU U IPUPOAHBIMHA SKOCHCTEMAMH.

VYpboskocuctembl. OCHOBHbIE KOMITIOHEHTHI ypOoskocucteMm. [opojackas
¢nopa u ¢ayna. CunaHTpomnuzamnus Topojckod ¢(ayHel. buonoruueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJEHCTBUI OPraHU3MOB B
asKkocuctemax. Ponv kackaonoco 3ggexma u 6udo8-30uhpuxamopos (Kirouesvix
6U008) 6 yHKYUOHUpo8anuu sxocucmem. IlepeHOC PHEPruu U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTh OPTraHU3MOB, TOIMYJISIIIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmeus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NORYIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€eliCMEUsL.
MeTo1010THsi MOHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOTEHHBIX SKOCHUCTEM.

JdeMoHCcTpamuu
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKocHcTeMa

MIMPOKOJIMCTBEHHOTO JIeCa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIE
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBOopoT BEHIECTB B SKOCHCTEMEY,
«llenu mutanus (macTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHUIA YHUCET»,
«OKoNoruvecKas mupaMmusia OrMoMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUNY,
«O6pazoBanue 6omoTay, «llepBuunas cykueccus», «BoccTaHoBneHuUE Jieca mocie
noxapa», «JKocucremMa 03epa», «ArpoueHo3», «KpyroBopoT BEmIECTB M MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypooskocuctem».

O6opynoBanue: repbapun pacTeHU, KOJUICKITMU HACEKOMBIX, Uy4elia MTUIl |
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTEHUI, aKBapUyM KaK MOJEIb
KOCUCTEMBI.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHass pabGora «M3yueHue pa3HOOOpa3usi MEIKUX TMOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

JKCKypcusi «DKCKypcUsl B TUIMHYHBIA OMOTEoleHO03 (B 1yOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXO/IOJIbHBIN WM MOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

27



JKCKypcusi «DKCKYpCUs B arpo’KOCHUCTeMy (Ha MOJe WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas o0ojouka 3eMiiM, T/€ CYIIECTBYET WU
CylllecTBOBasa XU3Hb. PazBuTHe npeacrarieHuit o ouochepe B Tpymax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6nactu 6uocheps u e€ coctan. JKupoe
BeLIECTBO Ouocheprl U ero PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6uochepbl. OcobeHHOCTH OHOChepbl Kak
ro0anpHOM 3KOocucTeMBl. J[MHaMU4Yeckoe paBHOBecue B ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKUE IUKIIBI (YyTiiepoaa, a30Ta). PUTMUYHOCTH SIBIEHUM
B 6uocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OUOMBI CYIIIU:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE JIeCca, CTEIH, CAaBaHHBI,
MyCTBIHK, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KinuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMAIA U
ounochepHbIX QYHKITHIA.

JdemoncTpanumn

IToptpetsl: B. U. Bepnanckuid, 3. 31occ.

Tabmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B MpUpOIE»,
«KpyroBopoT yriepoma B mpuposae», «KpyroBopor kuciopoga B MpUpOJE»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIE OMOMBI cymmny, «Knumaruueckue
nosica 3emany», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpoOKOJIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IIycTeiHa», « Tponuueckuii gecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek u oKkpy:kaoinas cpeaa

DKOJIOTUYECKUE KpU3UChI M WX TMpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocdepy. 3arps3HeHune Bo3aymiHON cpenbl. OxpaHa BO3IyXa. 3arps3HCHHC
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. 3MeHeHne Kiumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTENbHBIA M KUBOTHBIA MHUp. OXpaHa
pPaCTUTENBHOTO W KMUBOTHOrO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacubie xuHurun. Oco0o oxpansemble mnpupoanbie Tepputopuu (OOIIT).
Boranndeckue casibl U 300JI0TMYECKHE TapKU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl UYEIOBEUYECTBA W MPHUPOJIBIL.
PanvonanpHO€  MPUPOJOMONIB30BAHME W COXPAaHGHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.
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PasBuTe MeETOMOB MOHUTOPHHIAa pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccieoosanusi nepexooa K pecypcocbepezaiowerl u
KOHKYPeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemsi, odecneuusaowue O00CmMyn K
ungopmayuu no  coCMoAHUIO OMOENbHLIX U008 u dkocucmem. OcCHoOBbl
aKopeaburumayuy dKocucmem u cnocob6od 6O0pbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHbIX IKOCUCTIEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsiHeHue 1mouBbl», «llapHukoBbll  3ddekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOJeNH YyIpaBIIEMOT0 MUPAY.
O6opynoBanue: Qotorpaguu oxpaHsSE€MbIX pacTeHUM M KUBOTHBIX KpacHoii
kHUTH Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpefaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
METanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMbl IO OUOJIOTUH
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
IPKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPEACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yejleHanpasienHoe pazeumiue BHYTPEHHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYCCKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUSI TIPOTPAMMBbI 110 OMOJIOTHMH JOCTUTAKOTCS
B EIWMHCTBE Y4YeOHOM U BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIIOBEKY TPyJa U CTapIIeMy IOKOJCHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JImdHOCTHBIE pe3yJibTaThl OCBOEHHUsA Yy4yeOHOro mpenmera «buomorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaIOMIUXCSl PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHIMCKOTO OOIEeCTBa, PaCHIUPEHHE >XHU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE peain3allii OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOI0 OOIIECTBA;
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OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKeHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TIOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEI0BATEIbCKUX 3a7a4y, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB MpU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunon, ropmoctu 3a cBOM Kpau, CBOKO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOSIEE MHOIOHAIMOHAIILHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHMH, TOHUMAaHUS 3HA4YeHHUs] OWOJOTMM B TO3HAHUHM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNH0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSL:

OCO3HAHUE YXOBHBIX IEHHOCTEN POCCUMCKOTO HAPO/A;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMIHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO WU
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHU;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usuyeckoro BocnutaHusi, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0JIAr OOy M :

NOHMMAHWE U peanu3alus 3J0pOBOro M 0O€30MacHoro o60pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUI U HENPUATHUSI BPEIHBIX MPUBBIUCK (YMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

6) Tpy10BOr0o BOCIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10t00u¢E;

FOTOBHOCTh K AKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBIIIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccud ©  Peail30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa3OBaHHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
U3HU Ha 3emiie, OCHOBE €€ CyIlIECTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYyphl: TPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXKHBIX IOCJIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH TPOoOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HANpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);
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AKTMBHOE  HENPUATHE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOLIEH
MPUPOJIHON cpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJOTHUYECKUE
MOCEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HAJIMYUE PA3BUTOTO KOJOTMYECKOTO MBIIIICHUS, SKOJIOTHYECKON KYJIbTYPBbI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHHUKATUBHOW U COLMAIIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKOU JIESITEILHOCTH SKOJIOTUUECKON
HaMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JUAJIOTe
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl KaK CpEJICTBA
B3aMMOJICHCTBUS MEXKAY JIIOAbMU U TTO3HAHUS MUPA;

noHUMaHue crenudukd OUOJOTUM KaK HayKd, OCO3HaHuUs €€ poJu B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUss 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEIOBEKA U
oO1iecTBa, B TMO3HAHWUW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpPaHEHHUs IPUPOJTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMHU /JII COBPEMEHHOW IMBUIIU3ALINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peniaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHATBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBINIEHUsI OOILIEH KyJIbTYypbl, €CTECTBEHHO-HayYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYaroImMXcs, GOpMHUPYyEeMOM
MIpU U3YYEHUU OUOJIOTUH;

IIOHMMAaHWE CYLUIHOCTH METOJOB IO3HAaHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOIAIINX B HEM M3MEHEHUH,
YMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OWOJOTHYECKUE 3HAHUS IS
peuieHus npooyieM B pealbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHUE LEHHOCTM HAYYHOU JESITEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;
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TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUN MO OHOJOTHM B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaTbl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKIJIIOYAIOT: 3HA4YUMble I (POPMHUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAay4YHbIE MOHATHUS, OTPAXKAIOIINE
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHsl, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,

UCCIIC[IOBAHNE,  HAONIOJEHUE, U3MEpPEHHE,  OKCIEPUMEHT U  Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,
PETYIISITUBHEBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIHMOHATBHOM
IPaMOTHOCTH ¥  COLIMAJIBHOM  KOMIIETEHIIMM OOY4YarolIMXCsA; CIHOCOOHOCTD
oOyyaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHEIE,

MHUPOBO33PEHYECKHE 3HAHUS W  yHHBEpCcajbHble ydeOHbIE JEeHCTBUS B
MO3HABATEJIbHON U COLIMAIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT choOpMHUPOBaHBI  TO3HABATEIbHBIC
YHUBEpCaJbHbIEC YUCOHBIC ICHCTBUS, KOMMYHHKATUBHBIC YHHUBEPCAIbHbIE YIeOHbBIC
NEHUCTBHS, PETYISTUBHBIE YHHUBEpCalIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JeSTEIIbHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOSHHSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

Osaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a30BBI€E JJOrHUecKHe JeiCTBHS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJU3UpOBaTh  IpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMSI, KIIacCU(UKAIINHA, 000OIICHUS), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPH3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OmpeAessaTh IENH JEATEeIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEIBHOCTH C MTOCTABICHHBIMHU IEISMU;

KCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS I O0BSICHEHHS (DAKTOB M SBICHUI
YKWBOU IPUPOJBI;
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CTPOUTH JIOTUYECKHE PACCYXACHUS (WHIYKTUBHBIC, ICAYKTHBHBIC, TIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B pPacCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYITMPOBATH BHIBOBI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICITEHEIC cpeacTBa IS IIpPEICTaBICHUS
CYIIECTBCHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TakKe  TMPOTHBOPEUYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHalIU3a MUMEIONIUXCS
MaTePHAIIbHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIBHOCTH;

KOODJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-HCCIICIOBATEIbCKOW M TPOCKTHOW JICSITEIILHOCTH,
HaBbIKAMU  pa3pelieHuss Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTCILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUUYCCKUX 3a]1a4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BHUABl JIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HaHMSI, €ro HHTEpPHpeTaluu, NPeoOpa3OoBaHUI0 U TNPUMEHEHHIO B Y4YEOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3[IaHUU Y4€OHBIX U COIMATBHBIX IPOEKTOB;

dbopMHUpOBaTH HAYUHBIN TUI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B 0O0pa30BaTEIIbHOU
JESTEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyallM3MpOBaTh 3a/audy,
BBIIBUTATh THUNOTE3y €€ pelIeHUs, HaXOJWTh apryMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTESPUH PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPOPECCHOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHHUS B TO3HABATEIBHYIO M TPAKTUYECKYIO OO0JIacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;
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BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a49H, TOMYCKAIONINE AbTEPHATUBHBIC PEIICHHS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMALMK (TEKCTE Y4eOHOro
nocoOusi, HAYYHO-MIOMYJAPHON JUTepaTtype, OHOJOTMYECKUX CIOBapsX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
WHGOPMAITUIO PA3TUYHBIX BUAOB M (HOPM IPEICTABICHHUS, KPUTUIECKH OI[CHUBATH
e€ JJ0CTOBEPHOCTh U HEMTPOTUBOPEUHUBOCTb;

GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
otOope Ouonornueckoit nHGOpMaIUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS YUY€OHBIX
3azay;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATH KYJIbTYpy aKTUBHOTO MCTIOIB30BAHUS PA3IMYHBIX
TIOWCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAJIBHYI  (GOpMYy  MPEICTaBICHHUS
ononormueckoil mHPopMarmu (CXeMbl, TpaduKU, AUarpaMMbl, TaOIHIIBI, PUCYHKH
" 1ipyroe);

UCTIOJh30BaTh HAYYHBIH S3BIK B Ka4ecTBE CpEACTBa MpU padore C
Oouonornyeckoil uMHPOpMaLUEN: TPUMEHSATh XUMHUUYECKHe, (undyeckue W
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJITHOCTH;

BJaJ€Th  HABbIKAMHM  pACIO3HABaHUS M 3allUThl  HH(OpMAaIUH,
nH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBiaeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHUU MO CYHIECTBY OOCYXAaeMOl TeMbl (yMEHHUE 3aJaBaThb
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCUTENIBHO BBIMOJHEHUS MpeasiaraeMoi
3aJja4M, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUHN IPYIHMX YYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHS, IOHUMATh 3HAYCHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MIMKTHBIX CHUTYalluH,
YMETb CMATYaTh KOH(IUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CTIOCOOAMU OOLICHHS M B3aWMOJAEWUCTBHUSA, NMOHUMATh
HaMEPEHUs IPYTUX JIIOJIeH, MPOSABIATh YBaXKUTEIbHOE OTHOIICHHUE K COOECETHUKY
U B KOppEeKTHOU hopme popMynrpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIAaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB.
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2) coBMeCTHAas AeITeJbHOCTD:

MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAIbHOU
paboTHI MPHU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHHUS TPYIIOBBIX (HOPM B3aUMOACHCTBUS IPU PEILICHUH Y4eOHOH 3a/1auu;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHUCTBUM C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJE€HA KOJJIEKTUBA;

NPUHUMATh I[€IM  COBMECTHOM  JAECATEIIbHOCTH, OpPraHW30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS IO €€ IOCTMIKEHUIO: COCTABIATH IUIAH JEHUCTBHM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO yYaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHUBATh WJAEU C TO3UIMU HOBU3HBI,
OPUTHHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYAIUSX, TPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaJieHNe YHUBEPCAJIbHBIMHU PeryJssTUBHBIMU JA€CTBUSIMH:

1) camoopranuszanmus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMUS JUIsl BBIIBICHUS MpoOJIeM H UX
pElIeHHs B )KM3HEHHBIX U YU€OHBIX CUTYAITUsX;

BBIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUUM I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYyNKax MO OTHOLICHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSATETIbHO  COCTABJISATh IUIAH PEIICHUs] TMpoOJeMbl C  y4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacmupsTh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHHUI;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIMPOKOH DSPYIAHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, MOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;
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BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  pEeQEKCMH Kak  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENIbHBIX TMPOLECCOB, HMX PE3YJIbTATOB H
OCHOBAaHMM, MCHOJB30BaTh MPUEMBI pe(IeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOTr'0 PELIEHUS;

YMETh OIICHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh pEIIEHUS M0 HUX
CHU)KEHMIO;

OPUHUMATh MOTHUBBI M apryMeHThl JpPYTUX NpHU aHaJIU3€ pPEe3yJbTaTOB
NS TENbHOCTH;

3) npuHATHE Ce0ONA M IPYTIUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OpUHUMATh MOTHBBI M apryMeHTbl JAPYIMX IMpU aHalu3e pe3yJbTaToB
NesITEbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yibTaThl OCBOEHHUS COJIEPkKAHUS Y4YEOHOTO TMpeaMera
«buonorus» Ha yrayOJaEHHOM ypOBHE OpPHEHTHPOBAaHBI Ha oOecreyeHue
npodpuiabHOTO  00ydYeHUs  oOywarommxcs  Owonormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAy4YHbIEe 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBHII IO
OCBOCHHIO, UHTEPIPETALMH U MPEOOPa30BAaHUIO 3HAHUN, BUIBI JACSATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B PAa3JIMUHBIX y4E€OHBIX, a TAKXKE B
pEaNbHBIX KU3HEHHBIX CUTyalusX. [IpenqMeTHbsie pe3ynbTaThl MPEICTaBICHBI IO
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydueOHOro mpenmera «buonorus» B 10
Klacce OIKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KApTUHBI MUpA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPoOJIeM  palMoOHAIHHOTO
MPUPOAOIIONB30BAHUSA, O BKIIAJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
O1oJIorNy;

BJIQJICHHE CHCTEMOW OHOJNIOTMUECKMX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONME OHOJIOTHYECKNE TEPMHUHBI W TOHATUS (KU3HbB, KIIETKA,
OopraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJAINS, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PA3BHUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOTOOOpaswsi ¥  TPOUCXOXKACHHUS  KyJAbTypPHBIX  PACTCHHM),  3aKOHBI
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(ennHOOOpa3usi MOTOMKOB TEPBOrO IMOKOJICHHS, PACIICTUICHUS], YUCTOTHI TaMeET,
HE3aBUCUMOro HaciemoBanuss [. MeHgens, TOMOJOIMYECKUX PAAOB B
HacleJICTBEHHON U3MCHYUBOCTHU H. n. Basumosa), [IPUHITUITBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAyYHOTO TO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCJICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, U3MEpPEHUe,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIJICNSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
OakTepuid, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHMM, >XMUBOTHBIX, YEJOBEKa, IPOILIECCOB >KU3HEIEITEIHHOCTH,
MPOTEKAIIINX B OpraHW3Max PacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTHYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyn3M), MpeBpalleHUs] YHEPruu, OpOKEeHHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTO TUIMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeToreHes3a, SMOpHUOTeHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS,
Pa3MHOXXEHHS,  WHIUBUAYAJbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTCHE3a),
B3aUMOJICHCTBHSI T€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

yMEHHE YCTaHABJIMBATh B3aMMOCBS3W MEXIy OPTraHOUJaMH KJIETKH U HUX
(GYHKIUSAMH, CTPOCHHUEM KIETOK pa3HbIX TKaHEH W UX (QYHKIUSAMHU, MEXKIY
opraHaMd M CHCTEMaMu OpraHOB Y pPAacTeHH, >KUBOTHBIX W 4YeJOBEKa M MX
GYHKIUAMHA, MEXAY CUCTEMaMU OpPraHOB U WX (DYHKUHMSAMH, MEXIY 3TaraMu
oOMEHa BEIIECTB, ATarlaMu KJIETOYHOTO IUKJIA U KU3HEHHBIX LIUKIOB OPTaHU3MOB,
dTanaMM 3MOPHUOHATIBLHOTO PA3BUTHS, T'EHOTUIIOM W (HEHOTUTIOM, (PEHOTHUIIOM U
dakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATH OTIIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHUOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISL JIOKA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIIL;

yYMEHHUE pellaTh OMOJOTHUECKUE 3a/1a4H, BBIABISITH IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEX]Y UCCIIETYEMBIMH OMOJIOTHYECKUMH MPOIIECCAMHU U SIBJICHUSMHU, JENIaTh
BBIBOJIbI Y IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIMIOJNHATh J1aOOpAaTOpHBIE W TpaKTUYeCKue paboThl, COOII0JATh
mpaBwiIa mpu paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIJBUTATh THUIOTE3bl, MPOBEPITh HX IKCHEPUMEHTAIBLHBIMU
cpenctBamu, GOPMYNIHpYS 1EIb WCCICIOBAHUS, AHATU3UPOBATH IOTYyYCHHBIC
PE3YNbTATHI U ICNIaTh BEIBOBL;

YMEHHE y4acTBOBaTh B y4e€OHO-HCCJIEI0BATEILCKON paboTe Mo OMOIOTHH,
SKOJIOTUM U MEIMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U
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nyOJIMYHO  TPEACTaBISATH  MOJYYECHHBIE  pe3yJdbTaTbl HAa  YYEHHYECKHX
KOH(epeHUUsX;

YMEHHUE OIIEHHWBATh AITUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBaHUWE,  HUCKYCCTBEHHOE
OIUTIOIOTBOPEHKE, HANPABIEHHOE M3MEHEHHWE I'€HOMa M CO3JlaHhE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccruoHanbHOR
NEATeIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOT'0 XO3SMCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJSTh MO3HABATEIHHBIM
WHTEpEC, HAIIPaBJICHHBIH HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOJOJKEHHE OMOJOrMYecKOro o0pa3oBaHHs B  OpPraHU3ALMSIX CPEIHEro
npodeccHOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

[IpeamerHbie pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmera «buosorus» B 11
K1acce OJIKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJM OHUOJOTUM B CHUCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJLI M PEIIEHUU HKOJOTUUCCKUX
npo0JieM dYeloBEeYEeCTBA, a TakKe B PEIIEHHH BOMPOCOB PallMOHAIBHOTO
IPUPOJIOIONIH30BAHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJAJE€ POCCHUMCKUX U 3apYOCKHBIX YUEHBIX-OMOJOTOB B
pasBuTHE OMOJIOTHY;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HaHWM, KOTOpas BKIIOYAET
ONpeJIeICHUs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIATAIONINX OHOJIOTHYECKUX
TEPMUHOB WM TIOHATHH (BUI, dKocHcTema, Ouocdepa), OHOJOTHUYECKHE TEOPUHU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAsE TEOPUS IBOJIOLNUH), YUCHUS
(A. H. CesepuoBa — 0 nyTsX U HampaBieHUsx 3Bostonuu, B.1. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaiinGepra,
3apoppiieBoro cxoiactea K. M. bapa), mpaBuna (munumyma HO. JluOuxa,
AKOJIOTUYECKON NupaMuabl 3HEprum), runotesbl (rumore3a «mupa PHK» V.
I'unGepra);

YyMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrOo  IO3HAHWI,
UCIIOJIb3YEMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSX KUBBIX OOBEKTOB U 3KOCHCTEM
(omucanue, u3MepeHue, HaONIOJEHUEe, SKCIEPUMEHT), CIOCOOaMH BBISIBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJACIATH CYIICCTBCHHBIC TPHU3HAKUA: BHUIOB, OHOTEOIICHO30B,
DKOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIETO, ABMKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJJIONaTPUYECKOTO u CHUMITATPUYECKOT O
BUJ1I000pa30BaHMUs, BIUSIHUS ABUKYIIUX CUJI 3BOJIIOIMU HA T€HO(OH]I OMYJIAIUHY,
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MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOMTaHMs, YepeOBaHMS HAIPABICHHUM
ABOJTIOITH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCHCTEMAX;

YMCHHE YCTAaHABJIMBATH B3aMMOCBS3M MEXAY TMPOIECCaMU DBOJIIOIHH,
JIBUKYIIAMA CUJIAMHU aHTPOIOTEHE3a, KOMIIOHCHTAMH Pa3IUYHBIX 3KOCHCTEM H
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TMPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpeje OOUTaHUsl, aOMOTHYECKUX U OMOTHUYECKHX
KOMITOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€  OpPraHM3MOB B  COOOIIECTBax,
AHTPONIOTEHHBIX M3MEHEHU B AKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpejbl OOUTaHUs, CIMHCTBA
YeJIOBEYCCKUX pac, HEOOXOIUMOCTH COXPAaHCHHUS MHOTO00pasus BHJIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YSIIOBEUECTBA;

yYMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1auH, BBISBIISATD MPUYNHHO-CIIC/ICTBCHHBIC
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHM M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH ITOJYUYCHHBIX PE3YJIbTaTOB;

YMCHHE BBITIOJIHATh JA0OpPATOPHBIE M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
mpaBuia mpu pabote ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, TPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEIOBaHUS, aHAJIU3UPOBATh MOJYYCHHBIC
PE3YNbTATHI U IeNIaTh BHIBOJBL;

yMEHHE YYacTBOBaTh B yueOHO-HMCCIENOBATEILCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBISATh  TOJYyYEHHbIE  pE3yJabTaThl HA  YUYCHHYECKUX
KOH(EepEeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M YEIIOBEYECKUX pac, O MPUYMHAX, TOCIEJCTBUSAX M CIOCO0aX MpPeIOTBPAIICHUS
rI100aabHBIX H3MEHEHUH B Onocdepe;

yYMEHHE OCYHIECTBJISTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHaabHOM
JESTENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBITINICHHOCTH, YTIyOJsATh TO3HABATEIbHBI WMHTEpPEC, HAMpaBIECHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHMUS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM
Ne n/n TDOIDAMMLL B Kontpoabnbie | Ilpakruueckue | (uuppoBbIe)
PoTP cero padoTsI padoTshI odpa3oBaTejibHbIE
pecypcsl
1 buonorus xak Hayka 1 bubmorexa [JOK
https://m.edsoo.ru/7f41c292
2 JKuBBI€e cHCTEMBI M UX U3yYEHUE 2 Eggg?;f}iﬁii(ﬁfn 41292
bu6moreka [IOK
b 2 .
3 HONOTIBHICTETIH 0.5 https://m.edsoo.ru/7f41¢c292
4 XuMuUecKasi opraHusanus KIeTKH 10 1 ESSJSH;I /(;ITIZ?S(EE)%E 76416292
: CTpOCHIE H (yHKIIH KIeTiH i : 5353?/§Zﬁ1i2}§/7f410292
6 OOMeH BelecTB U MPEBpaIieHUE SHEPTUH B 9 1 bubmuoreka [JOK
KIeTKe https://m.edsoo.ru/7f41¢292
7 HacnencrBennas nadopmanus u 9 0.5 bubmuoreka [JOK
peanuzanus eé B KJIETKE ) https://m.edsoo.ru/7f41¢292
. bubmuorexka [JOK
8 XK 6 1
HISHEHHBIH LT ICTEH https://m.edsoo.ru/7f41c292
9 Crpoenue u GyHKIIUU OPraHU3MOB 17 1.5 E;ISSI;I /(;r:ilzlicliorllf 176416292
10 Pa3sMHOkeHUE U pa3BUTHE OPraHU3MOB 8 1.5 Eggfj;;gf;i(i%ﬁ 176416292
1 ['eneTnka — Hayka O HACJIEICTBEHHOCTU U ) 0.5 bubnunoreka [JOK
M3MEHYMBOCTH OPraHU3MOB ) https://m.edsoo.ru/7f410292

42



bubmuoreka [JOK

1
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
1
13 3aKOHOMEPHOCTU U3MEHYUBOCTU 6 https://m.edsoo.ru/7f41¢292
bu6mmorexa [{OK
14 Teneriia Hesoneka 3 0.5 https://m.edsoo.ru/7f41¢292
bubmmoreka [{OK
4 1
15 CenexIyst OpraHMu3MOB https://m.edsoo.ru/7f41¢292
bubmmoreka [{OK
4
16 buoTtexHoOrHSa U CHHTETHYECKAsT OHOJIOT s https://m.edsoo.ru/7f41c292
17 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1 bu6moreka [IOK
3HAHUH https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 13
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11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
| 3apoKIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 4 bubnuoreka [JOK
MpeACTaBICHUIN B OMOJIOTHH https://m.edsoo.ru/7f41cc74
2 MukposBontonus U €€ pe3yabTaThbl 14 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
3 Makpo3BOIIOLUS U €€ PE3YIIbTATHI 6 bubmmorexa LLOK
https://m.edsoo.ru/7f41cc74
4 [IpoucxoxxaeHue u pa3BUTUE KU3HU Ha 15 15 Bbu6mmoreka [IOK
3eme ' https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHue yeaoBeKka — aHTPOTIOT€HES 10 1 bubnnorexa LIOK
https://m.edsoo.ru/7f41cc74
DKOJIOTUsl — HayKa O B3aMMOOTHOILIEHUSAX Bu6inorexa LIOK
6 OpPraHMW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://m.edsoo.ru/7f41cc74
C OKpYXarolen cpenou
7 Opranusmsl U cpeia 0OUTaHUS 9 1.5 bubnuorexa LIOK
https://m.edsoo.ru/7f41cc74
8 OKoJI0Tus BUAOB U MOMYJIALHN 9 0.5 bubmiorexa HOK

https://m.edsoo.ru/7f41cc74
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9 DKOJIOTHUS COOOIIECTB. DKOJIOTHUECKUE 12 05 bubarorexa [JOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74

10 Buocdepa — rmobanpHas sKocucTeMa 6 bubmaorexa [IOK
https://m.edsoo.ru/7f41cc74

11 UYenoBek u okpyxaroiias cpeaa 6 Bubmaorexa ITOK
https://m.edsoo.ru/7f41cc74

2 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 8 Bu6morexa [{OK
3HAHHH https://m.edsoo.ru/7f41cc74

OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 7.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC

Ne ypoka | Tema ypoka KosmyecTBo yacos

1 Buoiorus kak KOMITIEKCHAs HAyKa U KaK 9acTh COBPEMEHHOTO 00IIecTBa 1

2 JKuBble cUCTEMBI U KX CBOMCTBA 1

3 YpoBHEBasi opraHu3anus KUBbIX CHCTEM 1

4 Hcropus oTkpsITHA U N3y4eHUs KIeTKH. KieTounas teopus 1
MeTtoapl MOJIEKYISIPHOH U KIeTouHOM Ounomnoruu. [Ipaktuyeckas padbora «3ydeHue meToa0B

5 KJIETOYHOU Omosioruu (xpomarorpadusi, snekrpodopes, muddepeHuanbHoe eHTpUudyrupoBanme, 1
[I1IP)»
XUMUYECKUH COCTaB KIETKU 1
MunepanbHbIe BellecTBa KIETKH, UX OMOoJIoruyecKas pob 1

g Opraandeckue BemecTna KiIeTkun — Oenku. JlaboparopHas padota «OOHapyKeHHue OSIKOB ¢ 1
ITOMOIIIBIO0 KAYECTBEHHBIX PEAKIININ»

9 CoiicTBa, ki1accuduxanus u GpyHKIun 6e1KoB 1

10 Opranuueckue BEIeCTBa KIETKH — YTJIEBOIbI 1

11 Opranuueckue BenecTBa KIECTKH — JIUTTHIbI 1

12 Hyxnennossie kucnotsl. JIHK n PHK. JIabopatopnas pabora «¥ccrnenmoBanne HyKICMHOBBIX KHCIIOT, |
BBIJICJICHHBIX U3 KJIIETOK Pa3JIMYHbIX OPraHU3MOB)

13 Crpoenue u ¢pynkuuu ATO. [Ipyrue nykieozunrpudocdarsr (HTD) 1

14 CexBenupoBanue [JHK. Metoapl reHOMUKH, TPAHCKPUITOMHUKHU, TPOTEOMUKH 1

15 MeTo1bl CTPYKTYpHOH OHONIOTHH 1

16 Tunel knerok. [IpokapuoTnyeckas KieTka 1

17 Crpoenue sykapuoTnueckoi kinetku. [Ipaktudeckas padota «3yueHrne cBONCTB KIETOUHOM |

MeMOpaHbI»
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18 IToBepXHOCTHBIN ammapar KJIETKH 1

19 OnnomeMmOpaHHbIe OpraHoub! KieTku. [IpakTuueckas pabota «/3ydeHne NBHKEHHUS UTOILIa3MbI B |
PaCTUTEIBHBIX KIETKaX»

20 [TosryaBTOHOMHBIE OpPraHOUABI KJIIETKU: MHTOXOHpUH, ractuabl. JlabopaTopuas padora |
«HccenenoBanre masMoin3a 1 JEmia3MoJin3a B paCTUTEIbHBIX KIETKaxX»

21 HemeMmOpanHble OpraHou bl KJIETKU 1

22 Crpoenue u QyHKLIUU Spa 1

” CpaBHuTeNbHAs XapaKTepUCTHKA KJIETOK SykapuoT. JlaboparopHas padota «/3yuenue crpoeHus |
KJIETOK Pa3JInYHbIX OPraHU3MOBY
AcCUMWIALINS U TUCCUMIISLIUS — JBE CTOPOHBI MeTabon3Ma. Turbsl oOMeHa BEIecTB.

24 JlaboparopHas paboTa «/3yueHue kaTaIuTHYeCKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMHIIa3bl 1
WM KaTaasbl)»

)5 depMeHTaTUBHBIN XapakTep peakiuil kjaeTouyHoro Mmerabonusma. Jlaboparopnas padota «M3yuenune |
(epMEeHTAaTUBHOTO paCUIEIUIEHUs IEPOKCHIA BOJOPO/Ia B PACTUTENBHBIX U )KMUBOTHBIX KIETKaX»

26 benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI 1

27 ABTOTpOGHBII THIT 0OMEHA BEIIECTB 1

28 doTocuHTE3 1

29 Xemocunres. Jlaboparopnas padota «CpaBHeHHUE MPO1IECCOB (POTOCUHTE3A U XEMOCHHTE3a» 1

30 Amnaspobnbie opranu3mbl. Buabl 6poskenus. JlaboparopHas pabora «CpaBHEHHE IPOIIECCOB |
OpO>KeHUSI U ABIXaHUSD»

31 AdpoOHBIE OpraHU3Mbl. JTabl YHEPTETHUECKOTO OOMEHA 1

32 DHeprus MeMOpaHHOTO rpaaueHTa npotoHoB. Cunre3 AT®: padora nporonHoit AT®-cuHTa3bI 1

33 Peakiiyu MaTpudHOro CMHTE3a 1

34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1

35 Tpancnsauus u e€ srarsl 1

36 Koauposanue amuHokuca0T. Posk pubocom B GocuHTe3e Oenka 1
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37 Opranu3zanys reHoMa y IpoKapuoT U 3yKapuoT 1
38 MouiekynsipHble MEXaHU3MBbI 3KCIIPECCUU T€HOB Y 3YKapHOT 1
19 Bupycbl — BHekIeTOUHBIC (DOPMBI KU3HU U OOIMraTHBIC TTapa3uThl. [IpakTndeckas pabora |
«Co3anue MOJIeJIN BUPYyCa
40 Bupycusie 3a0051€BaHuUS YEIOBEKA, JKUBOTHBIX, PACTCHUN 1
41 HanorexHosornu B OMOJIOTUH U MEUIIMHE 1
42 JKu3HeHHBIN UKIT KJIETKHA 1
43 Marpuussiii cuare3 JTHK 1
44 Xpomocomsl. JITabopaTtopHast paboTa «3ydeHrne XxpoMoCoM Ha TOTOBBIX MUKpOIIpenapaTax» 1
45 JleneHnue KIETKH — MHTO3 1
46 Tuner knetok. Kapuokunes u nurokunes. Jlaboparopnas padota «HabmroaeHne MuTo3a B KIIeTKax |
KOHYMKa KOpelIKa JIyKa (Ha FOTOBBIX MUKpOIIpernapaTax)»
47 Perynsnus »kM3HEHHOTO LIMKJIA KIIETOK 1
48 OpranusM Kak €IMHOE 11eJI0e 1
49 Tkanu pacrenuii. JJaboparopnas pabota «M3ydyenue TkaHel pacTeHU» 1
50 TkaHu )XUBOTHBIX U yenoBeka. JlaboparopHas pabora «3ydeHne TkaHeH KUBOTHBIX) 1
51 Opransl. Cuctemsl opranoB. JlaboparopHas pabota «M3ydeHrne opraHoB IBETKOBOTO PACTCHHS 1
52 Onopa Tena opraHu3MoB 1
53 JIBr>keHrue opraHu3MoB 1
54 [Iutanue opraHu3MoB 1
55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. [IulieBapuTenbHas cucTeMa yenoBeKa 1
56 JIpIxaHue opraHu3MoB 1
57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M Y€IOBEKa 1
58 TpaHcnopT BelecTs y OpraHu3MoB 1
59 KpoBeHocHas cuctema mo3BOHOYHBIX dKUBOTHBIX U YEIIOBEKA 1
60 Brienenue y opraHusmMoB 1
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61 3ammTa y opraHu3mMoB 1

62 MMMyHHas CHCTEMa YelTOBeKa 1

63 Pa3znpaxxuMocTs 1 perynauus y opranu3mMoB 1

64 I'ymopanbHas peryssanus U S3HIOKPUHHASL CUCTEMA )KMBOTHBIX U YEIOBEKa 1

65 @DopMBbl pa3MHOKEHHUS OPraHU3MOB 1

66 [TonoBoe pa3MHOKEHUE 1

67 Meiio3 1

68 I'ameTorenes3. ObpazoBaHue U pa3BUTHE TIOJOBBIX KIeTOK. JlabopaTopHas pabora «3yuenue |
CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»

69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOT€HE3 1

70 3akiiajika OpraHoB U TKaHEH W3 3apObIIIEBBIX JUCTKOB 1

71 Poct u pa3zButue xxuBoTHBIX. JJabopaTopHas paboTa «BpIsiBIeHIE TPU3HAKOB CXOCTBA 3apOIbILIEH |
MTO3BOHOYHBIX KUBOTHBIX)

7 Pa3zmuoxenue u pa3Butue pacteHuit. Jlaboparopnas padota «CTpoeHHe OpraHOB Pa3MHOKEHHS |
BBICIIIMX PACTCHUN»

73 Hctopus cTaHOBJICHHS U pa3BUTHUS T€HETUKH KaK HAyKU 1

74 OcHoBHbIE IOHATHS U CUMBOJIBI TeHeTUKH. JlabopaTropHas padoTa «/po3oduia kak 00beKT |
TEHETUYECKUX UCCIIeI0BAHUI

75 3aKOHOMEPHOCTH Hacen0BaHus npu3HakoB. MoHoruOpuaHoe ckpeuuBanue. [Ipaktuueckas padbota |
"N3ydyeHne pe3yapTaTOB MOHOTUOPHUIHOTO CKpEUIUBaHus y Ap0o30Guib"

76 [uTonornyeckue 0CHOBBI MOHOTHOPUAHOTO CKPEIIMBAHUS 1

77 Ananusupyroiiee ckpeniuBanue. Hemoinoe 1oMuHIpoBaHUE 1

73 Jurubpunnoe ckpemuBanue. [Ipaktuueckast pabota «/3ydenue pe3yapTaToB AUTHOPUIHOTO |
CKpPELIUBaHUA Y JPO30(PUIIBD»

79 [uTonoruyeckrue OCHOBBI JUTMOPHUIHOTO CKPEIUBAHMS 1

80 CuernieHHOE HaclleJOBaHUE TPU3HAKOB 1
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81 XpoMOCOMHas TEOpUsl HACIEICTBEHHOCTH 1

82 ['eHerrka mosia 1

83 ['eHoTHN Kak 1IEIOCTHAsI CUCTEMA 1

84 I'eHeT4EeCKMIT KOHTPOJIb PA3BUTHUS PACTECHUH, )KUBOTHBIX U YEJIOBEKA 1

85 N3meHunBoCTh Npu3HaKoOB. Byl n3MeHUNBOCTH 1

86 MoaudukanroHHass ”3MEHUYUBOCTh 1
Bapuanmonnslit psii u BapuannonHas kpuasi. Jlaboparopnas padota «MccnenoBanue

87 3aKOHOMEpHOCTEN MOU(PUKALIMOHHON U3MeHYMBOCTH. [locTpoeHne BapralluoHHOTO psiia u 1
BAPUALIMOHHON KPUBOI»

88 I'enoTHIMUECKast n3MEeHINBOCTh. KOMOMHATHBHAS N3MEHYUBOCTD 1

29 MyranuonHast u3MeH4YUBOCTh. [IpakTnueckas pabora «Myrauuu y 1po30¢uisl (Ha TOTOBBIX |
MUKpOTpernaparax)»

90 3aKOHOMEPHOCTH MYTALIMOHHOTO MPOLECCa. DMUICHETUKA U SITUT€HOMUKA 1

91 I'enetuka yenoBeka. [IpakTuueckas padbota «CocTaBieHre U aHATTU3 POJOCIOBHON 1

92 MeTtoapI MEIUITMHCKON T'€HETUKH 1

93 3HaueHNe MEeIMIIMHCKOM N'eHeTUKU B PEJOTBPAIICHNUH U JICYCHUH FeHETHUECKUX 3a001eBaHmi 1
YeloBeKa

94 OcHoBHble oHATHA cenekiun. JlaboparopHas padoTa «l3yueHue copToB KyIbTYPHBIX PACTCHUN U |
MOPOJ TIOMAITHUX KUBOTHBIX)»

95 Mertoib1 cenekiuoHHOM paboThl. JlabopartopHas padora «/3yuyeHrne METOJIOB CETIEKIIUU PACTCHHUI) 1

96 JlocTrxkeHus ceNeKny pacTeHul u uBOTHBIX. [IpakTiueckas pabota «I[IpuBuBKa pacTeHuin» 1

97 Coxpanenue, U3y4eHHE U UCTIOJIB30BAHUE T€HETHYECKUX PECYpCOB 1

08 buoTtexHonorus kak Hayka U OTpacib npousBoacTBa. [IpakTuueckas padota «l3yuenue o0BHEKTOB |
OMOTEXHOJIOT I

99 OCHOBHBIE HaNpaBJIEHUS] CHHTETHUECKONH OMOJIOTUH 1

100 XpOMOCOMHAs ¥ T'€HHasl HHKEHEPUs 1
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101

MGI[I/H_[I/IHCKI/IC OMOTEXHOJIOIUU

102

[ToBTOpEHue, 06001IeHNE, CHCTEMAaTH3allNs 3HAHUIT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KVIACC

Ne ypoxka Tema ypoka KoimyecTBo yacos
1 OpoounonHas Teopus Y. Jlapsuna 1
2 JIBrKyIHEe CHIIbI 3BOJIIONMH BUAOB 110 Y. /lapBuny 1
3 Bopnrba 3a cyiiecTBoBaHUE, €CTECTBEHHBIN U UICKYCCTBEHHBIN 0TOOD 1
4 DopMHUPOBAHNE CUHTETUYECKON TEOPUU IBOIOLIMHI 1
5 DTansl 3BOJIIOIMOHHOTO MPOIIecca: MUKPOIBOJIOLUS U MaKpPOIBOJIIOLHUS 1
6 [Momynsiust — s1eMeHTapHas eIUHHIIA YBOTFOIHA 1
. 3akoH reHetuueckoro pasHoBecus k. Xapau, B. BaiinGepra. JlabopaTopHas pabota «BrisiBieHue |

W3MEHUYUBOCTH Y 0CO0€l OJTHOTO BUAA»
8 DOneMeHTapHbIe (aKTOPHI SBOIONUN 1
9 Dddext ocnoBatensa. IhdexT OyThIOYHOTO TOPIIBIIIKA 1
10 Murparuu. 3o nomyssmuii: reorpadudeckas, OuoJIoruaecKas 1
11 EcrectBenHBIN 0TOOP — Hampapistonuii (hakTop IBOTIOIUN 1
12 [TonoBoii oTOOP 1
13 [Ipucroco6aeHHOCTh OPraHU3MOB Kak pe3ysIbTaT MUKpO3BoJtonun. JlaboparopHas paboTa |
«M3ydyenue apoMop(}o30B U UANOAANTALUMN Y PACTEHUIN U AKUBOTHBIX»
[Tpumeps! puCcOCOOIEHUH y OpraHu3MOB: MOP(OIOruyeckue, (pU3noJ0rHuecKue,
14 Oouoxumuyeckue, nopeneHueckue. Jlaboparopnas padora «lIpucrnocobaeHnst opraHu3MoB U UX 1
OTHOCHTEJIbHAS 11e71€CO00Pa3HOCTb)
L5 Bupn, ero xpurepuu u crpykrypa. Jlaboparopnas padota «CpaBHeHHE BUJIOB 10 MOP(HOJIOTHIECKOMY |
KPUTEPHIO»
16 Crpykrypa Buzia 1
17 Bunoo6pa3oBanue kak pe3yabTaT MUKPOIBOJIIOLUH 1
18 CBs13b MUKPO3BOJIIOLUH U SITUIEMHOIOT MU 1
19 MakpoasBostorus. [TaneoHToM0OrHuecKue MeTo bl H3y4eHHUs HBOJIOIUH 1




20 buoreorpaduueckue METOIbI U3YUEHUS IBOJTIOIHH 1
21 OMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(HOIOTHYECKIE METO bl U3yUECHUS IBOJIOIIH 1
22 MouiekynsipHO-TeHeTHUECKUEe, OMOXMMHYECKUE U MAaTEMAaTUYECKUE METO/Ibl U3YUEHUS IBOJIIOLUU 1
23 OO61re 3aKOHOMEPHOCTH SBOJIOLIUH 1
24 AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIMHI 1
25 HayuHnble runoressl IpouCcX0XkAeHUs KU3HU Ha 3emiie 1
26 JloHay4yHbI€ IPECTABICHUS O 3aPOKICHUN KU3HU 1
27 OcCHOBHBIE ATaIbl HEOPraHUYECKON IBOJIIOLUN 1
28 ['unoTe3bl 3apoKaACHUS KUZHU 1
79 Ucropus 3emun 1 metoapl €€ nzydenus. JlaboparopHas padota «M3yueHnue u onucanue |
HCKOIAE€MBIX OCTATKOB APEBHUX OPraHU3MOBY
30 HauansHele 3Tarns! opraHun4ecKoi IBOFOUN 1
31 DBOJIOLHS PYKAPUOT 1
1 OCHOBHBIE ATarbI BOJIIOIUN PAaCTUTEIbHOTO Mupa. [IpakTnueckas padora «3ydeHue |
0COOEHHOCTEHN CTPOCHHUSI PACTEHU PA3HBIX OTIACIIOB)
33 OCHOBHBIE ATAIlbI YBOJTIOLMH )KKBOTHOTO MHUpa 1
34 DBodronus )KkUBOTHBIX. [IpakTuyeckas padota «/3yueHne 0coOEHHOCTEH CTPOEHNUSI TO3BOHOYHBIX |
KUBOTHBIX)»
35 Pa3BuTue x)u3HM Ha 3eMiie 10 ApaM U Iepuogam 1
36 MaccoBble BBIMHUPAHUSI — IKOJIOTUYECKUE KPUIUCHI TTPOIILIIOTO 1
37 CoBpeMeHHBI KOJOTUYECKHI KPU3UC, €r0 0COOCHHOCTH 1
38 CoBpeMeHHasi cUCTeEMa OPraHUYeCKOro MpoLLIOro 1
39 OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB 1
40 AHTpOIIOJIOTHSI — HayKa O 4EJIOBEKE 1
41 Pa3BuTHe npeacraBineHnil 0 IPOMCX0KIEHUH YETI0BEKa 1
42 MecTo uenoBeka B CUCTEME OpraHudeckoro Mupa. Jlaboparophas padora «M3ydenue ocodeHHOCTEH 1
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CTPOCHHA CKECJICTA YCIIOBCKA, CBA3AHHBIX C MIPAMOXOKIACHHUCM

43 JIBH>Kyle CHIIbl aHTPOIIOTEHE3a 1
44 CooTHolIeHre OUOJIOTHYECKUX U COIUATTBHBIX (DAKTOPOB B aHTPOTIOT€HE3e 1
45 OcHOBHBIE CTaJMHU AHTPOTIOTEHE3a 1
46 [TaneoreneTuka u najaeoreHOMUKa 1
47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa 1
48 UYenoseueckue packl. [Ipaktuyeckas padbora «/3ydeHne 3K0JI0OTHUEeCKUX aanTaluii YeJI0BEKay 1
49 MexaucuuIImHapHble METOAbI AaHTPOTIOJIOTUN 1
50 3apoKIeHNe U Pa3BUTHE IKOJIOTHH 1
51 Mertonpt skonoruu. JlabopatopHas padorta «/3ydeHre METOI0B IKOJIOTHIECKUX UCCIETOBAHUI 1
52 3HayeHne PKOJIOTHYECKIUX 3HAHUH I YeJIOBEKa 1
53 Dkosnorudeckue GpakTopsl 1
54 Abuotndeckue aktopsl. CBeT Kak sKojorudeckuii paxrop. JlaboparopHas padbora «BeisiBieHue |
MPUCTIOCOOIECHUI OPraHU3MOB K BIUSHHUIO CBETa»
55 AbuoTtndeckue daktopsl. Temneparypa kak sxonorudeckuii paxrop. Jlabopatopuas padora |
«BblsiBIeHUE MPUCTIOCOOIEHNI OPraHU3MOB K BIUSHUIO TEMIIEPATYPhI»
56 AbuoTtndeckue (hakTopsl. BmaxkHOCTh Kak skonorudeckuii pakrop. JlaboparopHas padora |
«AHaToMHU4ecKre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS
57 Cpenpl 0OuTaHUs OPraHU3MOB 1
58 buonoruueckue puT™Mbl 1
59 Kuzuennsle GopMbI OpraHU3MOB 1
60 buotndeckue dakTops 1
61 3HaueHne OMOTHYECKUX B3aUMOICHCTBUMN AJIsl CYIIIECTBOBAHMS OPraHU3MOB B cpejie 0OUTaHus 1
62 OKOJIOTUYECKHE XapaKTEPUCTUKH MOIYJIALNN 1
63 OcHoBHBIE TIOKa3aTeNN MOMYNIALNN: YUCICHHOCTb, TUNIOTHOCTbh, BO3pPACTHAS U TIOJIOBAsi CTPYKTYpa 1
64 OcHoBHBIE TIOKa3aTeNN MOMYIALUN: POKIAEMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTH, MUTPAIUH 1
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65 DKOJIOTHYECKAsl CTPYKTYpa MOMYIISILIUU 1
66 JluHamMuKa HOMYJISALUU U €€ peryasnus 1
67 Kpussle pocTa uncineHHocTy nonysauuy. Kpusbie BbKUBaHUS 1
68 Dkonoruveckast Huma Buaa. Jlaboparopuas padora «IIpucnocoOiieHns CeMsSH pacTCHUH K |
pacceneHuIo»
69 Bun xak cucrema nomyasuui 1
70 3aKOHOMEPHOCTHU MOBEJECHUS M MUIPALIMNA KUBOTHBIX 1
71 Co00111€CTBO OPraHu3MOB — OHOIIEHO3 1
72 DKocucTemMa Kak OTKpbITasi cucTeMa 1
73 KpyroBopoT BemecTB 1 NOTOK SHEPTUH B SIKOCUCTEME 1
74 OCHOBHBIE TOKA3aTEIN SKOCUCTEMBI 1
75 DKOJIOTHYECKHE MUPaAMUIbI 1
76 N3menenus cooO1ecTB — CyKIECCUH 1
77 [IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMBI MOPEN U OKEAHOB 1
78 [TpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHJP, JIECOB, CTENEH, TyCThIHb 1
79 AHTPOTIOT€HHBIE HKOCUCTEMBI 1
80 Ypboskocucremsl. [Ipaktuueckas padota «M3ydeHnue u onrcanue ypo0oIKOCHUCTEMbD» 1
81 3aKoHOMEPHOCTH (DOPMHUPOBAHKS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B DKOCUCTEMAX 1
2 MexaHu3Mbl BO3JICHCTBUS 3arpsA3HEHUN Pa3HBIX TUIIOB HA CyOOPraHW3MEHHOM, OPraHU3MEHHOM, |
MOMYJISIITHOHHOM M SKOCUCTEMHOM YPOBHSIX
83 buocdepa — obmierianerapuast 0601049Ka 3eMiu 1
84 Yuenue B. U. Bepnaackoro o 6uocepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHMs OHOC(hepshl 1
86 KpyroBopoTsl BeliecTs U OHOT€OXUMHUECKUE ITUKITBI 1
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIN 1
88 YcroitunBocTh GMoCheps 1
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&9

DKOJIOTUYECKHE KPU3HUCHI U UX TIPUYUHBI

1
90 BosneticTBue yenoBeka Ha ouochepy 1
91 AHTpPOIIOTEHHOE BO3/IEHCTBUE HA PACTUTEIbHBIN U )KMBOTHBIA MUD 1
92 Oxpana npupo/sl 1
93 OcHOBHbIE IPUHLIUIIBI YCTOMYUBOTO Pa3BUTHUS YEJIOBEUYECTBA U PUPOIbI 1
94 PanmonansHO€ IpUPOAOTIONB30BAaHUE U COXPAaHEHNE OMOJIOTHYECKOTO pa3HOOOpa3us 3emMin 1
95 O6001menue mo Teme « MUKPOIBOIIONHUS U €€ PE3yJIbTAThI» 1
96 O6006menue mo Teme «MaKkpodIBOIIONHUSA U €€ Pe3yIbTaThD» 1
97 O606mmenue mo Teme «IIpoucxoxaeHNe U pa3BUTHE )KU3HU HA 3eMIIe» 1
98 O6006menue mo Teme «IIpoucxoxaeHne YemoBeKa — AaHTPOTIOTEHES) 1
99 O6061eHne 1Mo TeMe «KOJOTHs — HayKa O B3aUMOOTHOLIEHUSIX OpPraHU3MOBY 1
100 O6006mmenue mo Teme «OpraHu3Mbl U Cpeia OOUTaHHS 1
101 O06o0meHue 1Mo Teme «DKOJIOTHS BUIOB U TIOITYJISITUI 1
102 O6o06menue o Teme «brocdepa — rmodabHAsT IKOCUCTEMAY) 1

OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

10 KJIACC

1. Buonorus. 10 kmacc. YueOHuk. YrmyOnenusld ypoeHb / [Namoniok 3.T°.,
Kamenckuit A.A., PyonioB A.M., [laceunux B.B., IIenos I'.I'., A6ossin JL.A.,
M.: IIpocserienue.

2. buonorusi. buonorudeckrue CUCTEMBbI U MPOIECCHI. : y4eOHOE Mmocooue s
o011eo0pa3oBaTeNbHbIX OopraHusaiuil (yriayonenHoe obyudenue). B 2 4. Y. 1./
A.B. Tepemos, P.A. IlerpocoBa. — M. : Muemo3uHna, 2018.

11 KJIACC

1. Buonorus. 11 xnacc. YueOnuk. YrnyOnenusiii yposeHb / Kamenckuit A.A.,
[Taceunuk B.B., A6osu JI.A., T'anontok 3.I"., [lIBeros I'.I"., Py6nioB A.M., M.:
IIpocBenenue.

2. buonorusi. buonorndeckue cucTeMbl U MPOLECCHL. : yuyeOHOE mocolue aiis
o01eo0pa3oBaTeNbHBIX OpraHuzanuii (yriyonenHoe odydenue). B 2 4. Y. 2./
A.B. Tepemos, P.A. IlerpocoBa. — M. : Muemo3uHa, 2018.

METOJJUYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

1. barye A.C., I'ynmenkoBa M.A., EneneBckuii A.I'. buonorus. bosbiioii
CIIPABOYHUK JIJISl IIKOJIBHUKOB M MOCTYMNAIONIUX B. BY3bl. - M.: JIpoda.

2. bonrora U. B. Coopuuk 3agau mo OOmiei OHOJIOTHU IS TOCTYMHAIONIUX B
BY3HI. - M.: «OnHuKc 21 Bek» «Mup u o6pa3oBaHue».

3. KosnmoBa T. A., Kyumenko B.C. buonorus B Tabmumax 6 - 11 kmacchl.
CnpaBouHoe nocooue. - M.: JIpoda.

4. IlumenoB A.B., [lumenoBa W.H. buonorus. Jlugakruueckue marepuaibl K
pazaeny «O6mas ouonorusi». - M.: «M3parenbcto HIIDHAC».

5. Pebpona JI. B., [IpoxopoBa E.B. AxtuBnble (GopmMbI U METOABI 00y4YCHUS
o6uonoruu. - M.: [IpocBenienne.

6. ®pocun B. H., CuBornazos B. I. 'oToBUMCS K €eAMHOMY rOCYAapCTBEHHOMY
sk3aMeHy. O6mmas 6uonorus. - M.: [poda.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. buonoruss 10 knacc, ®I'AOY IO «Axagemuss MuHOpOCBENICHUS
Poccuny
2. buonoruss 10 kmacc, ®I'AOY [AIIO «Axagemuss MuHOpOCBENICHUS
Poccuny
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3. DnexTpoHHBI oOpazoBaTenbHbIl pecypc «f cnam EI'D. Cpennee oOuiee
oOpa3zoBaHue. Y4eOHbIH MOIYJIb [0 PEIICHHUIO TPYAHBIX 3aJaHUl 1O
yueOHoMy mpenmery «buomorus». 10-11 kmaccer», AO W3parensctBO
«IIpocBemenuer. https://lecta.ru/ucheniku

4. DnekTpoHHBIM o0pa3zoBarenbHblil pecypc «Jlomamnue 3ananus. Cpeanee
obmee oOpazoBanue. buomorus», 10-11 kmacc, AO W3gaTenbcTBO
«IIpocBemenuer. https://lecta.ru/ucheniku

5. Tpenaxep «O6nako 3Hanui». buonorus. 10 kmacc, OO0 «DPu3znKoH
JIab». https://oblakoz.ru/conspects?subject=9& grade=10

6. Tpenaxep «O6nako 3HaHui». buonorus. 11 kmacc, OO0 «DPuzuKoH
JIab». https://oblakoz.ru/conspects?subject=9& grade=11

7. https://m.edsoo.ru/

8. https://resh.edu.ru/
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