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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepauuny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeAMeTHOM obsiactu «EcTtecTBeHHO-
Hay4uHble peaMeTh». CornacHo nojoxerusiMm GI'OC COO npoduibHbie yueOHBIC
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHeYUTh MPEEeMCTBEHHOCTh MEXKIY OCHOBHBIM OOLIUM, CpPEIHUM
o01uM, cpeHUM NpodecCUOHANBHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBA3aHHBIX C MpodopueHTanueil 00yJaromMXcsi U CTUMYJIUPOBAHUEM
MHTepeca K KOHKPETHOM 00JIacTh Hay4yHOTO 3HAHUS, CBS3aHHOTO C OUOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEH, CIOPTOM HJIA BOEHHBIM JICJIOM.

[Iporpamma no yueb6Homy nipeamery "buonorus" na€r npencrapieHue o neau
U 3a/1auax u3y4deHusi yuyeOHoro mpenmera «buonorus» Ha yriyOn€HHOM ypOBHE,
ompejensieT o00s3arenbHOoe (MHBApMAHTHOE) TIPEIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBaHHME II0 pa3feiaaM M TeMaM, paclpeleseHue 10 Kiaccam,
PEKOMEHyeT TMOCJIe0BATeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOro TMpolecca,
BO3paCTHBIX 0COOCHHOCTEN 0Oyuatomuxcs. B mporpamme mmo 6uosoruu peaan3oBaH
MIPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCA  HAMPABIECHHOCTh  Ha
MOCJIEAYIONIEE  pa3BUTHE OWOJIOTMYECKUX 3HAaHWM, OpPUEHTHPOBAHHBIX Ha
(GopMupOBaHHE  €CTECTBEHHO-HAyYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, IPEACTABIECHUH 0 3J0pOBOM 00pa3e KHU3HHU, HA BOCIIUTaHNE OEPEKHOTO
OTHOIIIEHUSI K OKPY’KaroIel MpupoaHoi cpeae. B mporpammMe mo OMosiorun Takxke
MOKa3aHbl BO3MOXHOCTHM YydeOHOro nmnpeaMera «buonorus» B peanu3alnuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM pe3yIbTaTaM 00ydeHus v B POPMUPOBAHNH OCHOBHBIX BUJIOB YICOHO-
MO3HABATENbHON JEATENBHOCTH OOYYaroIMXCS 1O OCBOCHUIO COJEp)KaHus
OMOJIOrMYECKOT0 00pa30BaHMs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VYueOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHEro o0Immero oopa3oBaHHs
3aBepluaeT OMoNornyeckoe 00pa3oBaHueE B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
1 yriayOJieHne 3HaHUW 00y4YaroIINXCsl O dKUBOU MPUPOJIE, OCHOBAX MOJICKYJIIPHOU U



KJIETOYHOU OMOJ0TUM, SMOPUOTIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOJIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriIyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYyYalOIIMUXCS K MOCIHEAYIOIIEMY MOJIYyYEHUIO
OMOJIOTMYEeCKOrO0  Oo0pa3oBaHUsi B By3aX M OpraHM3alusx  CpPeIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEp X aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHUYECKUX pPa3esioB OMOJIOTMH HA YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TM 3HaHUS TOJy4arOT pa3zButhe. Tak,
pacuiupeHbl U yriayOJieHbl OWOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIbHO BKIIFOUEHBI OMOJIOTUYECKHE CBEACHUS MPUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XuMuu, reorpaduu U MaTeMaTUKH.

CtpykTypa mnporpammbl 1o yuyeOHOMYy mnpenmery "buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIH M DBOJIIOIMOHHBIA TMOJAXOJBI K H3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE TSl dKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3AIMK, IBOJIIOIIMN OPraHUYECKOTO MHUpa Ha 3emIie,
COXpaHeHUs1 OUOJIOTUYEeCcKOro pa3HooOpasus miuaHeThl. Tak, B 10 kimacce u3yyarorces
OCHOBBI MOJIEKYJIIPHOH W KIETOYHOW OWOJIOTHH, SMOPHOJIOTUM W OHOJOTUH
pPa3BUTHS, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHOJIOTHuH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHMKE, 300JI0TUH, AHATOMUH,
¢uznonoruu yenoBeka. B 11 kiacce u3yyarorcs 3BOJTIONMOHHOE YY€HUE, OCHOBBI
9KOJIOTUH U Y4eHHue 0 ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
00y4JaromMMHCS OMOJOTHYECKUX TEOPUH U 3aKOHOB, WJCH, MPUHITUIIOB W MPABUJ,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0Opa3WH M OCOOCHHOCTAX KIETKH, OPTraHW3Ma, TOIMYJISIIHH,
OMOIIeH03a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
MCCJICIOBAHUSIX B OMOJIOTHH, IPUKJIATHBIX aClIeKTaX OMOIOTHYeCKUX 3HaHuM. Jlis
pa3BUTUA W TOJAJEpKaHUS HMHTEpeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOTrpaMMbl
Mo OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIICHHS W PAa3BUTHS
TOW WJIM MHOW 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3aPYOCIKHBIX YIEHBIX
B pElIEHNE BaXKHEHIIINX OMOJIOTUUYECKUX U IKOJIOTUYECKUX MPOOIIeM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0Ji€éHHOM YpOBHE —
OBJIaJicHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIbHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra ¥ MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHANBHON N1€ATENbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOODPY
y4eOHOr0 3aBeJICHUS JIJIsl MPOJAOJIKEHUS OUOIOTMUECKOro 00pa3oBaHuUs.

JlocTmwkeHnne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHICTIIHUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
NPaBWJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHHH, MHOTO00pa3ud U OCOOEHHOCTSAX OHMOJIOTHYECKHX CHUCTEM (KJIeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUSIX
Y COBPEMCHHBIX HCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaIOIIUXCA C METOJaMH TIIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOW W
KJICTOYHOI OMOJIOTUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHUS, TCHCTHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHUHTCTHYECKOW OWOJIOTHH, ITaJICOHTOJIOTHH, DSKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHMOJOTHYCCKUX KCCIICIOBAaHUN B
naboparopuu W B npupoae (HaOnrojeHWe, U3MEpPEHue, OIKCIEPUMEHT,
MOJICIMPOBAHHE);

OBJIaJIcHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBbHO  HaXOJUTh,
aHAIM3UPOBATh W MCIOJB30BATh OMOJIOTHYECKYI0 HH(POPMALIMIO; TOIb30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIMAIbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOiieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH JAESTEIBHOCTH TIO
OTHONICHUIO K OKPYXKaloIlel NPUPOJHONW cpele, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBaTH M  COOJIIOAATH  MEPHI
npoduIakTUKH WHGEKIIMOHHBIX 3a00JICBAaHUM, MpaBUJia TTOBEJICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsiX TPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHBIC HAYUYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y 00YJAIONIUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpoliecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA M COBPEMEHHBIMH
WCCJICIOBAaHUSIMU B OHWOJIOTUH, PEIIAEMbIMU €10 TPOOJIeMaMH, METOIOJIOTUEH
OMOJIOTUYECKOTO UCCIIECIOBAHUS, TPOBEICHIS SKCIIEPUMEHTABHBIX HCCIIEOBAHUH,
perieHusi OWOJIOTMYECKUX 3a]lad, MOJCIMPOBAHMS OHOJIOTHYECKHX OOBEKTOB U
IIPOLIECCOB;

BOCTIUTaHUE Y O0YyJarONIMXCsl ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U SBICHUSIM; (OPMUPOBAHUE IKOJIOTHICCKOM,



T€HETUYECKOU IPAMOTHOCTH, OOIIIEH KyJIbTyphl IOBEJCHUS B IPUPOJIE; MHTErPALIU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHre  OOYYaIOIMMUCA  KOMIIETEHTHOCTH B pallMOHAJbHOM
MIPUPOJIONOIH30BaHUU (COOJIIOICHUE MTPABUJI IOBEACHUS B IPUPOJIE€, OXPaHbI BUJIOB,
IKOCHUCTEM, Ouocdepnl), COXPAaHEHHH COOCTBEHHOIO 3J0pPOBbsI U 3JI0POBBS
OKpYXKaromux Jojeid  (coOmromeHuss Mep NOpouIakTUKu — 3a00JeBaHUM,
obecrieueHre OE30MACHOCTH JKU3HENEATCIIbBHOCTH B YPE3BBIYANWHBIX CHUTYyaIUsIX
MPUPOJTHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3ZgaHue  YCJIOBUM  JJIA  OCO3HAHHOIO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbpHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodecCHOHATbHOMY CaMOOMNPENENeHUI0, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMU PETUOHA.

OO61iee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero ofdero oopasoBanusi, coctarisieT 204 gaca: B 10 xkmacce — 102
yaca (3 yaca B Heeno), B 11 kitacce — 102 gaca (3 yaca B HeJelto).

OT60p opraHu3armoHHBIX (HOPM, METOJOB U CPEACTB OOyUYCHHs] OHMOJIOTHUU
OCYHIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAECp>KaHWsS M HANpPaBICHHOCTU Ha
OpOJOJKEHHE OMOJOTMYEeCKOro Oo0pa3oBaHUs B OpraHU3alUSgX CPEIHETro
po(ecCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YYEHUH OMOJIOTUN Ha YTIIyOJIEHHOM YpOBHE
ABJIIETCS TPOBEJEHUE JTa0OpaTOPHBIX U TMpaKTUUECKuX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBIOJIHEHUH MPOEKTHBIX M y4eOHO-UCCIIeN0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMPEIEISETCS YYUTEIEM Ha OCHOBE MMEIOIIUXCST MaTepHAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoOU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTHSI — KOMILJIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJiorumy.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouosiorueid. 3HaueHHE OMOJIOTHMHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanuun

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I'apen, I'. Mennens, B. 1. Bepnanckuu, U. 11. ITaBnos, . 1. Meunukos, H. W.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpPraHHW3alusl,
CaMOBOCIIPOM3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIM, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHuiii. Ilpomeccel, mTpoucxXoAfANIUEe B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak (opMa CyIIecCTBOBAHUS
Marepud. Hayku, nzyyaroiiye >KxuBbl€ CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3aLINH.

N3yuenue xuBbIx cucteM. Metonel Omonmornueckoi Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOU. IlmanmpoBanme oskcnepumenrta. IlocTaHoBKa W
npoBepka runote3. HyneBas runoresza. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxeHHWs pe3yabTaToB JKcnepumeHTta. [lonstue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE TpPHU3HAKU >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3yYEHUS )KUBOU MPUPOJIBI».

O6opynoBaHue: 1abopaTropHOe 000pyA0BaHUE JJIsl IPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykrypHO-QYHKIIMOHANbHAS eAuHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, IudQepeHIHranIbHoe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

IToptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. lneiiaen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KIETOK.

IIpakTuyeckass padora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHMaANbHOES IEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, PEAr€HTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperysinuu. MuHepalbHbIE BEIIECTBA KIETKH, UX OHoJiorndeckas poib. Poib
KaTUOHOB M aHWOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB OenkoB. CTpyKTyphl OemkoBoi Mosekynbl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsA3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
O6mmii 1aH CTpoeHHs U (PU3HKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynknuu JTHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHOBIEHHBIE MEPEHOCUUKHU, UX (PYHKIIMH B
kietke. [pyeue nykneozuompugocpamor (HT®). Cexenuponanue JJHK. Memoowi
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoisiorusi: OMoXuMHYeckue U OMo(U3NUECKUEe HCCIEI0OBAaHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CcmpyKmypuvl U QYHKYuLl 6UOMOIEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHbIX AHANO208.

JdeMoHCcTpanuun

[Toptpetsr: JI. Ilonunr, x. Yorcon, @. Kpuk, M. Yuikunc, P. @pankius, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnpeneneHne XUMUYECKUX JIIEMEHTOB B HEXKUBOM MPUPOAEN,
«PacmpenienieHue XUMHUYECKUX AJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuuer u cxembl: «llepuonnueckas TabnuIa XUMHUUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3zMoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpOeHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKyl JunuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monekynbl ATDy.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGoparopHasi padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIJICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue u QyHKIUM KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pAa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOPHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHuoOT B OMOLIEHO3AX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKapUOTHUYECKON KieTku. [lnazmaruueckas
MeMmOpana (razmaiiemma). CTpykTypa miazMatudeckoil MemOpansl. TpancmopT
BEIIECTB Yepe3 MIa3MaTUUECKYI0 MeMOpaHy: naccuBHbIN (AU dy3us, 00nerdy€HHas
muddy3ust), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIMUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIHUH
KJIETOYHOM CTEHKU PAaCTeHUM, TpUOOB.

Hutomna3zma. [uto3oms. LluTockener. [IBmxenne uurormiazMbl. OpraHoUabI
kieTku. OHOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Maruyeckas cetb (I11C),
anmapat [onbku, nU30COMBI, UX CTpoeHue U (GyHKIMH. B3auMocBs3b
OJIHOMEMOpPAaHHBIX OPraHOMAOB KIeTKU. CTpOeHHE TpPaHYJISPHOTO PETUKYTyMa.
Mexanuzm nanpasnenus oeaxos ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['mankuii (arpanyIsspHbBIN) SHIOTIIIa3MAaTHIECKUN PETUKYITYM.
Cekperopnas ¢ynkuus anmnaparta ['onbmku. Moougukayus 6enkos 6 annapame
Tonvoorcu. Copmuposka 6benxos 6 annapame I'onvOocu. TpaHCTIOPT BEIIECTB B
KJIeTke. Bakyonn pactutenbHbIX KieToOK. Kitetounsiii cok. Typrop.

[lonyaBTOHOMHBIE =~ OPraHOMABl  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (yHKIIMM MUTOXOHApUN W Tactui. llepBuunsie,
BTOPUYHBIE U CIIOXKHBIE MIACTHIBI (POTOCUHTE3UPYIOLIUX 3YKAPUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIIUX PACTECHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KineTouHsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYeK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxkpompybouxamu. Momopmvie 6enxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuerit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTEp(azHOM sape. Iyxpomamur u 2cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sidepHoti obonouku 6 mumo3se. Aoephbiil
MPancnopm.

Knerounsie BrkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHHE  pacTUTEIBHOW  KIETKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO0opymoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHass pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOpPAHBI.

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KIICTKAX.

IMpakTuyeckas padora «/3yueHue IBMKCHUS [IUTOIIA3MbI B PACTUTEIIBHBIX
KJIETKaX.

Tema 6. O0MeH BeleCTB M NpeBpallieHNe JHEPITUU B KJIeTKe

ACCUMUIIATINS ¥ TUCCUMUJISAIIAS — JIBE€ CTOPOHBI MeTaboim3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIM M TETEpOTPOPHBIA. YdacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreThdeckoe oOecrneueHne KIeTku: mnpeBpamenne ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIN XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYeCKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli pomocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0poriacToB B mpoliiecce
doTocunTe3a. CreroBas u TeMHOBas (pa3bl. Pomoovixanue, Cs., C4. u CAM-munol
gdomocunmesa. llpogykTuBHOCTS hoTOCHMHTE3a. BiusiHue pa3nuyHbIX GakTOPOB Ha
CKOpOCTh (hOoTOCHHTE3a. 3HaUYCHHE (POTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHUu3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepuu, >KeIe300aKTepuHu, CEepoOaKTEPHH, BOJOPOIHBIE
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. [IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Otarnbl AHEPreTUYECKOIO oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUe, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUH B
mporeccax Ouonorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
bochopunupoBanue. Inepaus memoparnozo epaduenma npomonos. Cunmesz ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepesi aHadpoOHbIM. D()PEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

JdemoHcTpanumn

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

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKU 0OMeH», «buocHuHTE3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas padora «3ydeHre KaTaquTHUECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuUJIa3bl UK KaTaias3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHME TIpollecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneacrBeHHass uHGOPMALUSA M PeajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHOW uH@opmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocunTeza Oenka. KomgupoBanue amuuHokucior. Pons pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagienus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT M 3YKApHOT. Perynsuusi akTUBHOCTH I'€HOB Yy MNpPOKapuoT. ['hmoresa
onepoHa (®. XKako0, XK. Mano). MonekynspHnvlie mexanuzmvl IKCHpeCccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsiuss 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekeTounbie (OpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHme2pasd.

BupycHble 3a005eBaHus 4eI0BEKa, )KUBOTHBIX, pactenuii. CITJ[, COVID-19,
COI[MAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

buounpopmamura: uumeepayus u ananuz o6oavuiux maccugos («bigdata»)
CMPYKMYPHLIX OUON02UYecKUx 0anHvlx. Hanomexuonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 0ocmasKu 1eKkapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupyce»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKHUM (TPEMUTOTHUECKHI) MepUO bl UHTEP(A3bI.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTui. JIUIUIOuJHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

Jlenenue kieTku — Muto3. CTauu MUTO3a U MMPOUCXOISAIINE B HUX MTPOIIECCHI.
Tunsl Mmuto3a. KapnokuHes v IUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

Perynsuusa mutoTMdeckoro mukia kietku. [IporpamMmmupyemast KieToyHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugpposas
KemKa» — OuourH@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpanuun

Tabmumel 1 cxembl: «OKWM3HEHHBIM MK KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlabopaTopHasi pa6ora «HaOmoneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIIKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoeHue n pyHKUINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00OEHHOCTH CTPOCHUS U JKU3HEACITSIIBHOCTH OTHOKIIETOYHBIX OPTaHU3MOB.
bakrtepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKICTOYHBIE BOJOPOCIH, APYTHE
npotucThl. KonoHHaNbHbIE OPTaHU3MBI.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUNbl paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsl, TOKPOBHAS,
MpPOBOJsALIAsl, OCHOBHAsl, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHM KMBOTHBIX M Y€JOBEKA. THWIBI )KMBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COCIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTU CTpOeHUs, (QYHKUUN WU
PACIIONIOKEHHS TKAHEN B OpraHax dKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTHUBHbIE OpraHbl pacTeHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenmii. CKeneTsl OJHOKJIETOYHBIX WU
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy»HbIil U BHYTpEeHHHU cKeneT. CTpPOEHHUE U TUIIBI
COCJIMHEHUS KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHHE  OJHOKJIETOYHBIX  OpPTraHHU3MOB:
am&0OoUIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>XMUBOTHBIX W YEJOBEKa:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Tutanue oprann3mMoB. [lornonieHre BoAbl, yrIEKUCIOro ra3a i MUHEpalbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  XMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIIETOYHOE nuuieBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xenesbl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTesibHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX [MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa 4YejnoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIeKonuTaromux. Perymsmus npixanus. Jprxarenbapie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa IIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyrum KpoBooOpalieHus. OBOJIOLHOHHBIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOW CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y oprann3mos. Beinenenue y pacteHuii. Boiiesnienue y :)KuBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHus. DOunbTpanus, cekpeuuds u
oOpaTHOe BcachblBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMaMmu. Beinenenue y



MMO3BOHOYHBIX JKHUBOTHBIX M uenoBeka. [louku. CTpoeHne u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3amuTa y OpraHu3moB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3MoB. CrHopsl
OakTepuil U UCTHI MPOCTEUIIMNX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna.
CpencTBa macCUBHOM M XUMHUYECKOM 3aIIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX J>KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema dyenoBeka. KieTouHb u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIEHHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHHUTET. Teopusi KIOHaNbHO-cenekTuBHOro ummynutera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHH.

Paznpaxkxumocte ©  perymsiuuds |y OpraHu3sMoB. PazapaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. TakcucChl. Pa3ipas)kuMOCTh 1 peryJisinus y pacTeHUM.
PocToBbie BelllecTBa U MX 3HAUYCHUE.

HepBhuas cucrema u pediekropHas peryisinus y S>XUBOTHbIX. HepBHas
cucTtema U €€ OTIeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIEIbl TOJOBHOIO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pediekTopHast xyra. be3yciioBHBIE U YCIIOBHBIC PE(DIICKCHI.

['ymopanbHas perynsuus U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HTOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrE rOpMOHOB. B3anMoCBs3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucrema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuer u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl UBETKOBBIX pPACTCHUN»,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIS,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11eyHas CHUCTEMA,
«BpigenurenbHas CcUCTEMa», «DHJIOKpUHHAs cucTeMa», «CTPOEHUE MBIIIIIBI»,
«IMMyHHUTETY, «KHuIeuHonoa0CTHRIE, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatonuxcsi»,  «HepBras  cucrema — nruny», «HepBHas — cuctema
MIeKkonuTaonmx», «HepBHas cuctema yenoBekay, «Pediexcy.

O6opynoBaHUEe: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKpPOTpENnapaTbl TKAHEW, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIHH



HAaCEKOMBIX, UTJIOKOXKHX, UBbIE AK3EMIUISIPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus KpaxMaia u OelKoB MoJ1 IelCcTBUEM (PepPMEHTOB, 00OPYIOBaHUE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JbIXaTeIbHBIX IBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKkaHel pacTEeHUI».

JlabGoparopHasi pabora «3ydyeHue TKaHEe sKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKXeHHe H pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOUYasl BEreTATUBHOE) U
nojioBoe. Buael  Oecriosioro  pa3MHOXKEHHMsI:  MOYKOBAHHWE,  CIOPYJISIHS,
dbparmeHTanus, KJIOHUPOBAHHE.

[TonoBoe paszmuHoxxeHue. IlonoBbie KIeTKU, wWiM rameTsl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menosze. Kpoccunrosep. buosnornueckuii cMbIci
M€No3a W TOJOBOrO mporecca. Melo3 M ero MecTto B KU3HEHHOM LMKIIE
OpraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y ;KuBOTHbIX. [1070BBIE JKeE3bI.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u  SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u moodenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenme. Tumbl  apoOienHwus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoIbILIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCA 3apojblllia (dMOpUOHANbHAS HMHAYKIHUA).
3aknagka TIUIaHA CTPOECHHUS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubli mepuon. Ilpsimoe wu
HempsiMoe  pa3BuTHe. Pasputne ¢ wMeramopdo3oM 'y O€ClO3BOHOYHBIX |
MO3BOHOYHBIX KUBOTHBIX. bHoOrMYeckoe 3HaYE€HHE NPSMOTO0 U HENPSIMOTO
pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
PEryJsiliM POCTa XKUBOTHBIX U yenoBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esoBeka. [leproapl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacTeHui. OO6pa3zoBaHue criop B mpoiecce Meiosa. ['lamerorenes
y pactenuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHuE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyJsIMYA OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHncTpanuu

[Toptpersl: C. I'. HaBammn, X. lneman.

Tabmumel U cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel OGecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHUAOMOHAAb», «Pa3zMHOXEHHE HBIJIEHBI»,
«Pa3MHO)eHne ruapby, «Mehosy, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKJIETKH U crepMmaTo3onay, «OCHOBHbIE CTaauu OHTOreHeszay», «lIpsMoe u
HEMpsMOe pa3BUTUE», «Pa3BUTHE MaNCKOTO Kyka», «Pa3BuTue capaHumy,
«PazButne NATYHIKA», «JIBOHHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JBYJOJbHBIX pAacTeHUI», «KW3HEHHBIN UK
MOPCKOHW KanmycCTbD», <« KU3HEHHBIN UK MXa», <« KU3HEHHBIN LHUKII IAIIOPOTHUKAY,
«OKW3HEHHBIN IHUKIT COCHBIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONIpPENapaThl SULEKIETOK |
CIIEpMAaTO30MJ0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3yuyeHue CTpOEHHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BplsiBJIEHUE NPU3HAKOB CXOACTBA 3apOjIbIIIEH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpPraHOB pPAa3MHOMXEHHUS BBICHINX
pacTeHUN».

Tema 11. I'eHeTHka — HayKa 0 HaCJEACTBEHHOCTH W HM3MEHYHBOCTH
OPraHu3MoOB

HcTopus cTaHOBICHUS U pa3BUTHUS TeHETUKH Kak Hayku. PaGotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OT€YECTBEHHBIX YUYEHBIX B PA3BUTHUU T'€HETUKHU.
Pa6otsl H. K. Konbriosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko,
10. A. ®dunmnmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCHUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI  TE€HETUKH: TUOPHUAOJIOTHYECCKUN,  ITUTOJOTHICCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuibl u cxeMbl: «MeToabl TeHETUKNY», «CXEMbI CKPEIIUBAHUS.

JlabopaTopnass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3usi rudpUI0B repBoro nokosieHus. [Ipasuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HAaKoB. L[UToiormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIrBaHusl. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHBIN XapakTep Haclaed0BaHUs.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHiensl — 3aKOH HE3aBHCUMOTO0
HacJe1I0BaHus Mpu3HakoB. L{uronoruyeckne 0CHOBBI AUTUOPUAHOTO CKPEIIIMBAHUSI.

CuemnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJEJOBaHUE TE€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHsI HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M OIpPEAEICHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbId Ioj. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTtsue HeauIeNIbHbIX TI'€HOB.
Komnniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(U3MOTOTHYECKUX  TPOLIECCOB, TOBEACHUS ©W  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIeICTBEHHON MH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuter 1 cxembl: «IlepBriii 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3akon
Meunnens», «AHanu3upyolliee CcKpeluBaHue», «HemnomHoe aoMuUHUpOBaHUEY,
«CUernyeHHoe HacjledoBaHWE NPU3HAKOB Yy aApo3oduibly, «['eHeTnka momay,
«Kapuotunm  denomeka», «Kapuotun gpozoduiby, «Kapuotum —OTHIBY,
«MHOXeCTBEHHBIN aienu3M», «B3anmMo1eliCTBHE I'eHOBY.

ObopynoBanue: MoAenb s JEMOHCTPAallMd 3aKOHOB €IUHO0Opasus
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUSI NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAllMd CLETJIEHHOTO HACJEJOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporpenapart: «J[po3odumnar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPHUAHOIO
CKpEIIMBaHUS Y APO30(PUITBD».

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIUBaHUS Y APO30(PUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue reHotumnma W cpenbl Opu  GopMHpoBaHUHU (EHOTHIIA.
N3MenunBOoCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHass HU3MEHYMBOCTh. Ponb  cpeasl B GOpMUPOBAHUU
MoaupUKAIMOHHON n3MeHUuBOCTH. Hopma peakuuu mpusHaka. BapuannoHHBIHM
psan u BapuanmonHas kpuBasi (B. HMoranncen). CpoiicTBa MoaudUKaIIMOHHON
U3MEHYHUBOCTH.

I'enoTunuueckas N3MeHUYMBOCTL. CBOMCTBA TE€HOTHIIMYECKOM M3MEHUYHMBOCTH.
Bupl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOWMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 M TMOJOBOW TPOIIECC — OCHOBA
KOMOMHATHBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOT0 pa3Ho0Opas3us B Mmpejiesiax 0JHOr0 BUA.

MyTanroHHasT W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalMu. SaepHble U
nuToryiasMatTuyeckue mMytanuu. CoMaTHYeCKHWE W TOJOBble MyTanuu. [IpuynHb
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHHAE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoliecca. 3aKOH TOMOJOTMYECKUX pPSAJI0B B
HacienctBeHHo m3MeHunBocTy (H.M. BaBwiioB). BHesaepHas HM3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanuun

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.

Tabmumelr w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MEHYHUBOCTBY, «Meiio3y,
«OnnogoTBopeHuey, «I eHeTnueckue 3a00eBaHMUs YeIOBeKay, «BUIbI MyTaIuiiy.

O6GopynoBaHHe: XKMBbIE W TepOapHBIC SK3EMIUIAPHl KOMHATHBIX PACTECHHH,
pucyHkH (potorpadun) KUBOTHBIX C Pa3TUNIHBIMU BUIAMH H3MCHUYHBOCTH.

JlabGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HM3MEHUYHMBOCTH. IloCTpoeHHME BapHalMOHHOTO psjga H
BAPHUALIMOHHOW KPUBOII».



IIpakTnueckas padora «Mytamuu y aApo3opunsl  (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3YYEHHMs] TEHETMKM  YEJOBEKa: T'€HEAIOTHYECKUU,
OJIU3HCIOBEIH, IUTOT€HETUYECKHUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE OTIPEACICHUE TEeHOTHUIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHble 3a00eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIENCTBEHHON MPEIAPaCIiONOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKOW T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUUYECKUX
3a00JeBaHUil 4YeioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBHIC
KIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MUCCIEJOBAHUN B
o0JlacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYeCKOMY M XUMHUYECKOMY 3arps3HEHUIO OKpYIKaroIie cpenbl. ['eHeTnueckas
PEAPaACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoncTpanuun

Tabnmuuel 1 cxembl: «Kapuotun uenoBeka», «MeToabl U3y4eHHs] TEHETUKH
yesioBekay, «I eHeTnyeckue 3a001eBaHuUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cetekuusi OpraHusMoB

JlomecTuKamus 1 celieKuus. 3apOoxKIECHUE CEJEKIUN U TOMECTUKALINK. Y YEeHUE
H. . BaBunoBa o lleHTpax NPOHWCXOXKICHHS M MHOT00Opasus KyJbTYPHBIX
pacteHuil. Ponb cenekuuu B CO3JaHUK COPTOB PACTEHHI U TOPOJT KUBOTHBIX. COpT,
nopoJa, MTaMM. 3aKOH TOMOJIOTUYECKHUX PAIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunona, ero 3HaueHue Jjisl CEISKIIMOHHOW pabOTHI.

Metonpl ceneKnuoHHON paboThl. McKyccTBeHHBIM OTOOp: MAacCCOBBIA U
WHJAUBUIYaIbHBIN. DTarbl KOMOMHAIIMOHHOMN CCJICKIIUU. HctrwiTanne
npousBoauTeNed 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOMIBIO OIEHKH
¢dbeHoTHma MOTOMCTBa M OTOOP MO TEHOTUITY ¢ romoInbio aHammza J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJEKUMOHHOW  paOoThI.
PannannoHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYTalUil Yy KYJbTYPHBIX
dopm opranusmoB. lcmonp30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekomOunanTHbeIX JJHK a1st monmydyeHust ncxoaHoro mMatepuana sl CEIeKIHUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpuBnnoBas rudopuaAN3aIvs.
brnuskopoacTBeHHOE — CKpelmmMBaHWe, Wid ~ WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
retepo3uca B cenekuuu. OtnanénHas rulOpuausanus. [Ipeomonenue Oecruionus



MEKBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PACTCHUN U )KUBOTHBIX. «3enéHnas
DesoONOYUL).

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBLIX  JHCUBOMHLIX 8 YENAX VIYYUleHUs.
Cyuecmeyiomux u co30auusi HO8bIX NOpPOO, JUHUL U KPOCCO8, 8 MOM HYUCIEe C
NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoNA02UL.

JdemoHcTpanumn

Iloptpersi: H. W. BaBunos, . B. Muuypun, I'. J[. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuibl u cxembl: «l{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usl KyJIbTyPHBIX
pacTteHui», «3aKOH TOMOJIOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTHY,
«Metoasl cenexkuuny, «OtnanéHHas rudpuauzanus», «MyrareHesy.

JlaGoparopHasi padora «/3yueHne copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOJBI U JIOCTHKEHHS CEJIEKUUMU PACTEHUN U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEBHBIM YYaCTOK, B TEIJIMYHOE XO35SUCTBO, B JAaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKasi OMOJI0TUsA

OOBEKThI, HCHOJb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKAHEBbIC
KYJbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanunmonHas
OMOTEeXHONOTHA:  XJIeOOMeUeHne, TMOMyYeHUE KHUCIOMOJIOYHBIX TMPOIYKTOB,
BUHOJenuEe. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHosiorui. [Ipon3BoicTBO OenKka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIBIO MOJYYEHUsI OPraHU3MOB M MX KOMIIOHEHTOB,
COJIEp KalllX HE BCTPEUAIOIIHNECS B IPUPOIE OMOCUHTETUYECKUE ITYTH.

Knerounass unxkeHepus. MeToapl KyJabTypbl KJIETOK W TKaHEW PACTCHUH H
KUBOTHBIX. Kpuobanku. ComaTuueckass rHOpUAM3AIUS W COMATHYECKHUMH
smOpuoreHe3. lMcmonap30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKuus
SUIEKJIETOK U KIIOHUPOBAaHHUE >KUBOTHBIX. METOJI TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUs, KYTbMUBUPOBAHUS U MUKDPOKIOHATLHO0 PAZMHOICEHUS
CeNbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOocOMHass MU TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHCcTpyupoBanue pekoMOMHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPOOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [T1P-
IUArHoCTUKa. MeTa0oJIOMHBIM aHalu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHMS €ro 310poBbs. Vcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHITaMEHTaJbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/1aHHUS KOMIUJIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLLIeHUs 3a7a4 IEePCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredyeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynxumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauub! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KieTounas HHKEeHepUs», «I eHHas HHKEHEPUI».

JlaGoparopHas padora «lI3ydyeHune o0bEKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOBY.

IKCKkypeusi «bHOTEXHONOrMS — BaKHEWINAs MPOM3BOIAUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHOHHBIX MPeEICTABJICHHH B
omosiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanocbUik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb M HayuyHas AearesnbHocTh Y. JlapBuHa.

JIBr>KyIIMe cuibl 3BoJiroIuy BUI0B 1o Y. J[apBuHy (BbICOKasi UHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHas M3MEHUMBOCTb, OoprOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHueckor Teopun dBomonmu (CT3). Heitrpanshas
Tteopuss HBomroruu. CoBpeMeHHass JBOJIONHMOHHAS  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHOW T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn



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

Tabmuupe! u cxemsl: «Cuctema xxuBoi npupoasl (1o K. JIunuero)», «Jlectauna
KUBBIX cymiecTB (o Jlamapky)», «MexaHusm (popMupoBaHus MPUCTOCOOTECHUN Y
pacTeHuil 1 *kuUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra mytemectsus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHHUEY,
«Iloponpl romy6ei», «MHoroobpasue KyJIbTypHBIX (hopMm KamycThl», «Iloponbl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOLIEHMS ABWKYIIMX CHJ JBOMIOUUN», «OCHOBHBIE IOJIOKEHHUS
CUHTETUYECKON TEOPUU IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Honynsuus Kak sla€eMEHTapHas €IWHULA HBOMIOUMH. COBpPEMEHHBIE METOBI
OLICHKM TEHETUYECKOTO pa3HoOoOpa3usi W CTPYKTYphl mnonyisiuuid. 3Menenwue
reHopoHJa TOMYJSIIUU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE sIBIIEHHWE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPbl (ABUXKYIIME CHUJIbI) HSBONIONUU. MyTallMOHHBIH
npouecc. KomOunatuBHass u3MeH4YMBOCTh. [peiid reHoB — chyuaiiHble
HEHaIpaBJIeHHbIC U3MEHEHMSI YacTOT ajulesiell B momyssusax. D¢ deKkT ocHoBaTes..
Opdexm 6ymouinounozo eopaviwika. CHudCEHUe 2eHeMUYecKo2o pasHooOpa3us:
npuuunsl u creocmeus. llposenenue s¢hpekma Opeiigha 2eno6 6 6ONLUWUX U MATBLX

NONYIAYUSX. Murpauumu. N3onsus TTOITYJISILAM: reorpaduaeckast
(mpocTpaHCTBeHHAas ), OMoornyeckas (pernpoIyKTUBHAS).
EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMBI

€CTEeCTBEHHOTO  OTOOpa:  JBIKYIIMH, CTaOMIM3UPYIOIIUH, pa3pbIBArONIUN
(mm3pyntuBHbIi). [logoBoit oTO60p. BO3HMKHOBEHHE W SBOJIONUS COIHUAIBHOTO
NOBEJEHUS )KUBOTHBIX.

[IpucnocOOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BoznukHoOBeHME MpUCTIOCOOTIEHUH Y OpraHu3MoB. ApoMop(h03bl U UANOATATITAIIUH.
[Tpumepsl pucocobsIeHni y OpraHu3MoB: Mopdoorundeckue, GU3HoIOTHIECKue,
Oonoxumuyeckue, ToBeaeHUecCkue. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKPOIBOMIOIMHU. M3omsmust — imoueBor (akTop BUmooOpazoBanus. Ilytn u
CIIOCOOBI BHJI000pa30BaHHUS: aJIJIONATPUYECKOE (reorpaduyeckoe),
CUMITaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumIONaAU3AIHS,
rubpuauzanus). JmMTeTsHOCTh BOMIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GopMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOMIOLMOHHONM OMONOTUH B pa3pal0OTKE HAyYHBIX METOAOB COXPaHEHHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMAPa3UTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEM.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTallMOHHAasT HM3MEHYUBOCTHY, «llomymnsmuonHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/[Buwxymue
CWJIbl HBOJIIOLUNY, «DKOJIOTMYECKass M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«["eorpaduyeckas N30SMS TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsiMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XepTB», «Cxema JercTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTpruanbHBbIM
MenaHu3m»,  «oKuBble — HckomaeMmble»,  «[IOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexxnaromas okpacka 3>XUBOTHBIX», «DU3HOIOTHYECKHE
agantanuny, «[IpucnocoOieHHOCTs OpraHu3MOB W €€ OTHOCHTEIIBHOCTBHY,
«Kpurepun Buna», «Buasl-nBoiHukmn», «CTpykTypa Buga B npupojie», «Crnoco0sl
BUI000pa3oBaHus», «I'eorpaduueckoe Bu0o0pazoBanue TpEX BUIOB JIAHbIIICH,
«IKOJNOru4YecKkoe BUI000pa3oBaHUE BHUAOB CUHUID, «[loNMMIUIONAB pacTeHHi,
«KamycTHO-peieuHbI THOPHUIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ mpuMepaMu Pa3IMUHbIX MPUCTIOCOOIEHUM, Yydesia MITUIl U 3Bepel pasHbIX
BUJIOB, TepOapuu pacTeHUW OJM3KUX BHUAOB, OOPA30BaBIIMXCS Pa3IMYHBIMU
crocobamu.

JlabopaTopHas pa6oTa «BbIsBIICHHE U3MEHUNBOCTH y 0COOEH OTHOTO BHIA».

JlabopaTopHas padora «IIpucrnocoOeHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11E7I€CO00Pa3HOCThY.

JlaGopaTtopuas paGora «CpaBHeHHE BHUIOB 10 MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U eé pe3yJabTaThl

Meronbl  uM3ydeHus MakpolBosironuu. [lajmeoHTonormueckne  MeETOJbI
u3ydyeHus osBoiouuu. Ilepexoanbie @GopmMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBononuu. CpaBHeHHE (GIOpbl U
(dayHnsl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emun. Bumbi-
SHAEMUKHU U PEJIUKTBHI.

DOMOpPHOIIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrHIECKUE METOJbl M3yUeHUs
IBONIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a W IOSBICHHUS
HBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMATUYECKUE METOAbI U3yUCHUS HBOTIONUU. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIHUSI TECHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBmiia) SBONIONUU. [IpuHyun cmenvl yHKYuULL.
HeoOpaTtumMocTs 3BodonMU. ApanTvBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

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

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy,  «Punuodutey,  «CemMeHHBIE
nanopoTHukny», «buoreorpaduueckue 30HBI 3emin», «llpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMUHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEIOBEKa W IUMIIaH3e», «[1aBHbIE
HaIpaBJIEHUS IBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

O6GopynoBaHue: KOJJICKIIUU, TepOapuu, MYJSHKA HCKOIMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJICKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxkaenne u pa3puTHe ;KU3HA HA 3emule

HayuHble THUNOTE3bl NPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcnepmus. [loHay4yHble MpeaCcTaBICHUS O 3apPOXKIACHUHU KU3HU (KPEAOHU3M).
I'mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannannanw, JI. [Tactepa. [IpoucxoxieHue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATarbI HEOPraHWYECKOU SBOJIIOLIUH. [Lmanerapnas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSI. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemiecTB u3 Heopranmyeckux. Ombir C. Mumnepa u I'. FOpm.
O6pa3zoBanue moauMepoB U3 MoHoMepoB. KoarepBarHas runores3a A. M. Onapuna,
rurnore3a nepBuyHoro OynpoHa JIk. XomaeiHa, reHeTwdeckas rumore3a .
Ménnepa. Pubozumsr (T. UYex) um rummoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ncropus 3emiin u MeTo bl €€ n3yueHus. MickonaeMble OpraHu4ecKre OCTaTKH.
I'eoxponosorust u e€ meroasl. OTHOCHUTENbHAST M aOCOJIIOTHAS T'€OXPOHOJOTHS.
['eoxpoHosornueckas mkKana: 30Hbl, 3Pbl, IEPUOBI, STTOXHU.

HavaneHble sTambl opraHudeckor 3BoJironud. [losiBiieHME W 3BOIOUA
MEPBbIX KIETOK. DBOJIIOLUSA MeTa0oin3Ma. BO3ZHUKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponcCxox/eHnEe MHOrOKIETOUYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl ABOJIOLUMUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpdO3b
pacreHui. Bpixon pacreHunt Ha cymy. IlosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCylmu. CeMeHHble pacTeHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl ABOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJI€. DBOMIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenue ampuobuit u pentuwiuid. [IpoucxoxIeHHEe MIICKOTMUTAIONINX U
ntull. [lpunmun ximodeBoro apomopdosa. OcBoeHue OECNO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEpUodaM: apxei, MPOTEpO30u,
najaeo30i, Me3030i, kaliHo30i. OO0I1Ias XapakTepruCTHKa KIIUMaTa ¥ T€OJTOTUUECKUX
npoiieccoB. [TosiBeHHe M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIN COCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTMUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEJCTBUSI MAacCCOBBIX BbIMUpaHUM. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobenHoctu. [Ipobiiema coxpanenus 6mopazHoodpasusi Ha 3emiie.

CoBpemeHnHasi cuctemMa opraHudeckoro mupa. [lpuHiunel kinaccudukanuu
oprann3mMoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. N.
Omnapun, Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpny,
«JTanbl  HEOPraHMYECKOW  H3BONIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUYECcKON 3BOMIONUNY», «Cxema o0pa3oBaHUsI 3YKApUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuE BHUpYycCay,
«Apomopdo3sl  pactenuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOrokneTounble Bogopociny», «Mxu», «llanopoTHukmn», «l 0JI0OCEMEHHBIE
pactenusi», «Opranbl HBETKOBBIX pacTeHUI», «CxeMa pa3BUTHS )KUBOTHOTO MUPAY,
«Apomopho3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumeunonomnoctaeiey, «Ilnockue
yepBu», «UnenucroHorue», «PbuiObI», «3eMHOBOJHBICY, «lIpecMbIKarommecs»,
«IItrey», «MiekonuTtaromuey, «Pa3Butue )xu3Hu B apxeuckou spe», «PazBurtue
KU3HU B IPOTEPO3OMCKOU 3pen», «Pa3BuThe XKW3HM B MNAICO30MCKON 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU 3pey,
«CoBpeMEeHHasi CHCTEMA OPraHUYECKOr0 MUAPaAY.



O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BIIAJKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJLTIOCKOB, KOJIJIEKIIUH
WTJIOKOXHUX, CKEJIEThHI TO3BOHOYHBIX KUBOTHBIX, Uydesia NTUIl U 3BEPEN, KOJICKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX MCKOMAEMbIX, MYJISIKM OpPraHMYECKUX OCTaTKOB
OpPraHu3MOB.

BupryanbHas naboparopnas padora «MozaenupoBanue onsIToB Muiepa—
HOpu o n3ydeHno abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopHass padora «/3yueHHMe M ONUCAHME MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTIIEJIOBY.

IIpakTuueckas padora «/3yueHre ocOOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3a7aun aHTPONOIOTUU. METO 1Bl AaHTPOTIOJIOT U H.

CraHoBNIEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHUsi. COBpEMEHHBIE HAYYHbIE TCOPUH.

CX0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bU3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0kKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTtHorieHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaaMM aHTpoIoreHe3a. PaHHMe YenoBeKOOOpa3HbIE 00E3bSHBI
(TPOKOHCYJIBI) U PAaHHHUE MOHTUJIBI — OOIIHME TPEIKH YETOBEKOOOPA3ZHBIX 00€3bsIH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojei. YeaoBek yMelnbli, nepBbie
M3TOTOBJIEHUA OpyAUM Tpyaa. YemoBek NpAMOXOSAIINI U IEPBBIA BBIXO JIIOJIEH 3a
npenensl Adpukn. YenoBek reinens0eprekuii — o0mil nmpeok HeaH 1epTaTbCKOTO
YEeJIOBEKAa W YEJIOBEKAa Pa3yMHOro. YesmoBeK HEaHIEpTalbCKHUM KaK B JIOJEH
XOJIOJHOTO KJjuMMaTa. YeJlloBeK pa3yMHbId COBPEMEHHOIO THUNA, JAECHUCOBCKUU
YeJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamu Adpuxu. [laneorenernka u
MaJICOTCHOMMKA.

DBOJIIOIMSL COBPEMEHHOIO uenoBeka. EcTecTBeHHBIH OTOOpP B MOMYJISLUAX
geroBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. IloHatue o pace. bonplume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajO-HETpougHas  (PKBaTopuajibHas),  MOHTOJOWJHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  dyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacH3Ma.
[IprcnocoONIEeHHOCTh YeIOBeKa K pa3HbIM YCJIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoii cpepl u apeiida reHoB Ha MOp(OIOruio U GU3HOIOTUIO
YEJI0BEKA.

MexaucuMIuinHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM)
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEeJIOBECUECKUX MOMyNIsuui. buoconuanbHble HUCCIEAOBAHUS MPUPOIbI YEIOBEKA.
HccnenoBanne KO3BOITIOUUH OMOJIOTMUECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHncTpanumn

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHOW MO3I YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «J{BUKYIINE CUIIBI aHTPOIOTE€HE3a», « IBOJIIOLMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINY, «JleHncoBckuid yenoBek» «Heannepranpupb», «KpoMaHbOHIIBD,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHalIbHOU
KyJIbTypbl TPEIKOB 4YeJOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU]OJOTHYECKUMU U OUOJICHCKUMHU CHOKETaMU TIPOMCXOXKICHMSI UeJIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBeKa, MOJIEIb
yeperna 4eJI0BeKa U ueperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIH TOpca MPEIKOB YETIOBEKA.

JlabopaTopHass pabora «l3yueHue o0COOCHHOCTEH CTpPOCHHS CKeleTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHre SKOJOrMUECKUX aJanTaluil 4eI0BEKa.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokzieHue u pa3Butue skojoruu B Tpyaax A. 'ymGonsara, K. @. Pynbe, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpoOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTHMH. MOHHUTOPHUHT
OKpYKaIoIel cpe/ibl: JOKAJIbHBIN, pErHOHAIBHBINA U TJI00aTbHBIN.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I YeJoBeKa. IJKOJOTHYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€M YEJIOBEYECTBA C Mpupoaoi. PopMuUpoBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUS.



JdemoHncTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibel U cxembl: «Paznensl 3konorun», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CpebI».

JlaGoparopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN».

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX JerctBud. Kiaccudukanus
HKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponorenusie. O01me
3aKOHOMEPHOCTH AeHCTBUSL 3Kojoruyeckux ¢akropos. I[IpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUil M JKUBOTHBIX MO OTHOIIEHHIO K cBeTy. CHUrHaimbHas pojib CBETa.
DoTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opranu3msl. [IoHKMIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skomorumdeckuit (akrop. Ilpucrocobiienunss pacteHui K
noJiep>kanuio BogHoro Oananca. Kmaccudukanus pacTeHuil MO OTHOIIEHHUIO K
Boze. [Ipucnoco6eHus >kMBOTHBIX K U3BMEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  (DU3NKO-XUMHUYECKHE
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6neHnss OpraHu3MoB K )KU3HH
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMBL. CyTOYHBIE U
roguyHbie puUTMBbL. [IpHcocOO0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HU.

XKuzuennsie popmbl opranu3MoB. [lousTue o xxu3HeHHOM hopme. JKu3HEHHbIE
(dbopMBI pacTeHMil: JepeBbsl, KyCTApPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKu3HEHHBIC (HOPMBI )KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS M 00pa3a KU3HH.

buotnyeckue dhaxkTopsl. Bumbl OMOTHYECKIX B3aUMOICHCTBHIN: KOHKYPCHIIHSI,
XHITHAYECTBO, cMMOM03 u ero (opmel. Ilapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMoJieicTBUSL  (Tommnueckue, (Qopuueckue, ¢dadOpuyeckue). 3HAUYCHUE



OMOTHYECKUX B3aUMOJICUCTBUU MJI1 CYIIECTBOBAHMS OPraHU3MOB B CpeJe
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX 1O OTHOIICHHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >KHUBOTHBIC», «DU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWUTaHUST OpPraHuU3MoOB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie popMbl pacTeHuity, « KusHeHHbIE (POPMBI KUBOTHBIXY, « IKOCHCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «IKOocucTeMa XBOWHOro jecay, «llemu mutanus»,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «CumM6mo3y,
«KommeHncanuzmy.

O6GopynoBaHnue: repOapuyd pPacTeHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBHIC, TEHEIIOOWUBHIE U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIMU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHUI] U 3BEpel, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepodutam, mMe30huTaMm, KOMHATHBIC
pacTeHusi JaHHBIX TPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpejax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepTaMH
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHM >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIUH
KUBOTHBIX, YYACTBYIOIIUX B PA3JIMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlaGopaTtopHas paGora «BpisiBIeHHE NPHUCIOCOOJIEHUN OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHH OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MecCT OOUTaHU.

Tema 8. Jko0rusi BUA0B U MOMYJISALM A

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHJIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJSAILUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTh, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSL.

DKoJioruyeckasi CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIUK W €€ peryisiuus. buoThyeckuil moTeHuuan MOMyJISIUH.
MopenupoBanue JUHAMHUKY nonyiasiuuu. KpuBbie pocta YMCI€HHOCTH TOMYJISIUH.
KpuBbie BbDKMBaHMS. Perynsuusi 4YUCICHHOCTH NOMYJALUMN: PoOJib (PAKTOPOB,



3aBUCSIIMX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATErUU BUIOB (- U
K-crparterun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb sKkojormyeckon Humum Jk.M. XartymHcona. Pasmepsl dkosornyeckoun
Humu. [loTeHnnanbHas U peann3oBaHHAS HULIU.

Bun kak cucrema nomymsinuid. Apeansl BUIOB. BHIBI M MX KU3HEHHBIE
CTpAaTETHH. JKOJOTHUYECKNE SKBUBAJICHTBI.

3aKOHOMEPHOCTH TMOBEAECHUS W MUTPALUMi >KUBOTHBIX. bHojgornueckue
WHBa3UM 4y>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU  MOIMYISIUN»,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnonmyisuum», «Bo3pacTHble  NHUpaMHuJIbI
nonymanuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH 3€MIIM  pPa3IM4YHBbIMU
opranuzMamMmn», «Mogenb s3kosornueckort HumM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH JKUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkos0rust co001ECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3M MEXIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKUMOHATBHBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEAYLIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B 3KOcHcTeEMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE OKA3aTeNIN SKOCUCTEMBL. bruoMacca u mpoayKusa. DKOJIOTHUYECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U DHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotuixu. @aykmyayuu.
HanpapneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHble u
BTOPUYHBIE CYKLIECCUM W WX NPUYMHBL. AHTPOIIOTCHHBIE BO3JECUCTBUS Ha
cykueccuu. Knumakcuoe coo6miectso. buopasnooOpasue u moiaHoTa KpyroBopoTa
BEIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKOcUcmembl Mopeti U
oKeanog. Ixocucmemuvl MyHOp, 1€CO8, CMenel, NyCmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocuctema. ArpoiueHo3. Paznuuus
MEXK1Yy aHTPONIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
bnaopa u ¢ayna. CunanTponuzauusi ropoickoi Qaynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
skocuctemax. Ponb kackadHo2o 3¢ghgexkma u 8ud08-20udpurxamopos (Kirouesolx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMHU. Y CTOWYMBOCTb OPraHU3MOB, MOMYJISIUUNA U IKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUSMEHHOM,
OpP2aHU3SMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KO0NI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmseusi. MeToaonorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX YKOCHCTEM.

JdemoHcTpanumn
[Hoptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCcTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCHUCTEMA XBOWHOTrO Jiecay, «DyHKIIMOHAIbHBIC
TPYIITBI OPTaHU3MOB B dKOCHUCTEMEY, «KpyroBopoT BelecTB B 3kocucteMey, «Llenun
nuTaHus  (MacTOWIIHAS, JETPUTHAS)», «DKOJOTHYEeCKas NHUpaMHaa YHCEID»,
«IKoNoruveckas mupaMuia OMOMacch», «JKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«ObpazoBanue 6osotay, «llepBuyHas cykimeccus», «BoccTaHoBIeHHE JIeca MOCIe
noxkapa», «JKOCUCTEMa 03epay, «ArpoleHo3», «KpyroBopoT BEIIeCTB M IOTOK
SHEPrUU B arporeHo3ey, «[Ipumepsl ypOoskocuctem».

O6opynoBaHue: repdapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repObapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHasi pabGora «l3ydeHue pa3zHOOOpa3uss MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «IKCKypCHsl B TUIUYHBIN OuoreoreHo3 (B ayOpaBy, Oepes3HsiK,
€IbHUK, Ha CYXOJIO0JbHBIN UK MIOMMEHHBIN JIYT, 03€p0, 60JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buochepa — obOmemnanerapHas o000j0Yka 3eMIH, TJ€ CYIICCTBYET WIIN
CyIIleCTBOBaja KU3Hb. PazBuTHe npeacTaBieHuiit o 6mocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6mactu 6uochepsr u e€ coctas. JKupoe
BeIeCTBO Onochepsl u ero PyHKITUH.

3aK0OHOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobenHocTn 6mocdepbl Kak
ro0anbHOM 3K0ocUcTEMBI. J[MHAMUUYeckoe paBHOBecue B onocdepe. KpyroBopoTsi
BEIECTB U OMOTCOXUMHUYECKHE UK (Yriieposaa, a30Ta). PUTMUYHOCTH SIBICHUIA B
ouocdepe.



3oHanbHOCTH OMochepsl. [lonsTue o Gruome. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA,
XBOWHBIE Jieca, CMEIIaHHbIE M I[HPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOMUYECKUE JIECa, BEICOKOTOPbs. Kinmart, pacTUTEeNbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabmuier u cxembl: «['eocdepnr 3emnny», «KpyroBopoT azota B IpHUPOJL»,
«KpyroBopoT yriepona B npuposae», «KpyroBopor kuciopoga B MpupoOJe»,
«KpyroBopot Boasl B mpupoje», «OcHOBHbIE OMOMBI cymuny, «Kinmatudyeckue
nosica 3emnm», «Tynapa», «Taitra», «Cmemannabiii nec», «IIMpOKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlyctoiHsay, « Tponuueckuii gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesntoBek u oKkpy:kainas cpeaa

DKOJIOTUYECKHE KPHU3BHCHI M WX TPUYMHBL. Bo3jelcTBue deloBeka Ha
ouocdepy. 3arpsi3HEeHNEe BO3AyIIHOM cpeabl. OXpaHa Bo3ayXxa. 3arpsa3HeHue BOIHOM
cpeasl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa TOYBEHHBIX
pecypcoB. MI3MeHeHue kinmara.

AHTPOIIOT€HHOE BO3JCUCTBUE HA PACTUTENIbHBIN M KMBOTHBIM MHp. OxpaHa
PACTUTENIBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacaeie xHuru. OcobGo oxpansembie mpupoanbie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS HYEIOBEYECTBA W TMPUPOIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOrO
pazHooOpasust 3emun. OOmIKMEe 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTHe METOOB MOHUTOPWMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle ucciedosanus nepexooa K pecypcocbepezaioweti u
KOHKYPeHmMOoCnocoonou snepeemuxe. buonoeuuecrkoe pasnoodpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcCHOBbI
sKopeaburumayuy dKocucmem u cnocob6o8 6OopbbbL ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus MopcKux u Ha3eMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmutiel u cxemsl: «3arps3HeHue atMochepsl», «3arpsi3HeHne Tuapochepb,
«3arps3HeHune mouBb», «[lapaukoBEIi A3dhexT», «Ocob60 OXpaHseMbie TPUPOTHBIC
TeppUTOPHI», «MOJEIH YyIPpaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit @enepanuu, KpacHON KHUTY pernoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMpPOrpaMM CpefaHero oOiiero oOpa3oBaHUsA: JIMYHOCTHEIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yeneHanpasienHHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCOZHAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CMABUMb TICIA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHH TOCTUTAIOTCS B
€IUHCTBE YYEOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CaMOBOCIIUTAHMUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs Yy4yeOHOro mpeamera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEHW IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHIMCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa W OMbITA JAEATEILHOCTU B MPOLIECCE peain3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 0053aHHOCTEH, YBa)KEHHE 3aKOHA
Y MPaBOTIOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEITEIIBHOCTH MPU CO3JaHUN YUEOHBIX
MPOCKTOB, PEIICHUHM Y4YEeOHBIX M T[O3HABATENIbHBIX 3a/lad, BBINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU IE€STEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Niepe; PonuHoil, ropoctu
3a CBOM Kpail, cBOI0 PoauHy, CBOM SI3bIK U KYJbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOAbI,
NOCTHKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKMX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJIOTWMH, TOHMMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHIO M 3amure OTedecTna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCHMCKOI0 HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOI0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

MOHUMAaHUE U peaau3alius 3J0pOBOro u 0€30MacHOro o0pasa )KU3HH (310pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiaspHas (Qu3uyeckas aKTUBHOCTB), OEpex HOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIUBUAYAJIBHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPYlY, OCO3HAHUE IIEHHOCTH MacTEepPCTBA, TPYAOJIIOOUE;

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COIUAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3inyHbIM cepaM MpoPecCHOHATBLHON AESITENbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K IPUPO/IE KaK UICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHUOOPETEHHE OTIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa SKOJOTMYECKUX MpoOJieM U MyTeu ux
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OMOChephI);

AKTUBHOE HENPUATHE JCUCTBUN, MPUHOCAIINX BPEJ OKPYKAIOIIEH MPUPOTHOU
cpele, YMEHHUE MPOTHO3UPOBATh HEOIAroNnpUATHBIE HKOJOTHUYECKHE TMOCIEACTBUS
NpEeANTPUHUMAEMBIX JICMCTBUIA U TIPEIOTBPAILIATh UX;



HaJIMYHUE PA3BUTOTO DKOJIOTHYCCKOTO MBIITUICHHS, SKOJIOTUYECKON KYIbTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHTATECIIBCKON KYJIbTYpbl Kak CpEJICTBa
B3aMMO/ICHCTBHS MEXKTY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHus 00 OKpyXKarolleM MUpE KaK O €IMHCTBE MPHUPObI, YeOBEKa U
oO1iecTBa, B TMO3HAHWUU TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peniaTh  PecypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWH OWOJOTHYECKUX 3HAHMM B LEIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
IIpU U3y4eHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJOB IMO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHHI,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOUW MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACSTEIHPHOCTh HHANBUYAIBHO U B TPYIIIIC;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHWUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTo mpeameTa «buosorws»
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMUPOBAHUS MHPOBO33PCHUS OOYJAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHATHS, OTPaKaroIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIO0B TO3HAHUS,
WCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIHs, SBJICHHE, IMPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCCIIeI0BaHre, HAOI0ICHNEe, U3MEPECHHE, SIKCTICPUMEHT U JIPYTHE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromye HopMUpPOBaHKUE (PYHKIIMOHATBHOW IPAMOTHOCTH M COITMATBHOM
KOMIIETEHIITMA  OOYYalolIUXCs; CIIOCOOHOCTh  OOYYAKOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEILHOW U COITMAIBHON MTPAKTHKE.

B pe3ynbTaTe n3ydeHus OMOJIOTHH Ha YPOBHE CpEITHEro 00Imero oopa3oBaHus
y oOyuaromierocs OyayT chOpMUPOBaHBI IMO3HABAaTEIbHBIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAJIbHBIC YdYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHUSA, COBMECTHAS JACATCIBHOCTD.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHMSI TPOrPaMMbl CPEIHETO OOIIETO
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJbHbIMH yueOHBIMU NM03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30BbI€e JTJOrHUYecKHe JeiCTBUS:

CaMOCTOATENbHO  (QOpMyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHWUW 3HAHWUU MPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, Ki1accupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATUN (BBIIENSATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpeNeNsITh eI JeATEeIbHOCTH, 3a/iaBasi MapaMeTpbl M KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIEHOCTHU C TIOCTABJICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS A 00bsICHEHUS! (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHUS (MHIYKTUBHBIC, JICAYKTUBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJIICHUSX, (DOPMYITMPOBATH BHIBOJBI M 3aKITIOUCHUS;

PUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIs IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJa, BBISIBICHHBIX B PA3IUYHBIX WH(POPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIEACTBUN JEATEIHPHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHUSAX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

2) 0a30BbBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-MCCIICIOBATEIBCKOW U TPOCKTHOU JICSITEILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MIPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJABI JICATCIBHOCTH IO TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJOTHEH,
KJTIOYEBBIMU TIOHITUSIMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBAaTh COOCTBEHHBIC 3aJlayd B 00pa30BATEIBHOM
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI JIJIsl TOKa3aTeIbCTBAa CBOUX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYCHHbIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPOQPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, OMyCKAIONINE aTbTePHATUBHBIC PEIIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaHH (TEKCTE y4eOHOTO
mocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHWKAX, KOMIBIOTEPHBIX Oa3ax MaHHBIX, B VHTepHeTe), aHaIM3upOBaTh
HHOOPMAITUIO Pa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckoit MHGOpPMALUU, HEOOXOIUMON ISl BBIMOTHEHUS YYEOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATIbHYIO  (GOpMY  MpPEICTaBICHUS
Oounonornyeckoil uHPpopManuu (cxeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu paboTe ¢
Ouosiornueckor uwHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKHUe 3HAKHM W CHUMBOJIBI, (OpMYJbl, aOOpeBUATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACcO3HABaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) oO1enme:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BCeX c(epax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBINMOJIHEHUS MpeasiaracMoi
3a/layd, YUUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTMX yYaCTHUKOB
JManora Wid JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHBIE CpeacTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEpEeHHUs IPYTUX JIIOJEH, NPOSBISTh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl AeATeJbHOCTD:

NOHUMAaTh U HCHOJb30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHJUBUAYaJbHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 UJIeHa KOJIJIEKTUBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHHUIO: COCTABJAThH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJ1a U KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TMO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYyaIUsX, IPOSIBISTh TBOPUECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUSA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HECHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHX 3HAHUN 1IE€NIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 3a7jadyl B 00pa3oBaTEILHOMN
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMUHBIX MPEIOUTEHUN;

JIeaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKOH DSPYIUIIHH B
pa3HBIX 00JIACTSIX 3HAHWM, ITOCTOSHHO IIOBBINIATH CBOW 0Opa3oBaTEIbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABbIKAMU  [O3HABAaTEIBHOM  pEeQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIEKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAJIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



3) npuHATHE ce0SA M APYTUX:
MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI M AapryMEHTbl APYIMX IMpPU aHaJIU3€ pEe3yJIbTaTOB
NEeSATENbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3yiabTaThl OCBOEHUS COJIEpkKaHUS Y4YEeOHOTO TMpeaMera
«buonoruss» Ha yrayOnEHHOM YpOBHE OpHEHTHpPOBaHbI Ha oOecredyeHue
npodpunbHoro  oOyueHus  oOydarommxcs  Ouosorud. OHHM — BKIIIOYAIOT:
cnenuduyeckue i OMOJOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUH 1O
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATEILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTaBICHBI T10
roJiaMm U3y4eHHUs.

[IpenmeTHble pe3ysbTaThl OCBOCHUSA yueOHoro mpeamera «buonorus» B 10
K1acce OJIKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUDA, B
NO3HAHUU  3aKOHOB MPUPOABI W  pEHIeHMH TpoOJieM  palloOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OUOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJAIHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnetounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKICHUS KYIbTYPHBIX PACTCHHI ), 3aKOHBI (€TMHO0Opa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacienoBaHuss ['. MeHnensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOMU
m3menunBocty H. . BaBuiosa), npuHUUIbI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOIO TO3HAHHUSI, HUCIIOJIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEPEHHE,
HaOJIO/ICHHE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM 4YHUCIE
Oaktepuid, rpuOOB, PACTEHUHN, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAacCTEHMM, JKUBOTHBIX, 4YEJIOBEKA, MPOLIECCOB KU3HEIEATECIbHOCTH,



MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJOBEKAa, OMOJOTHYECKHUX
MpOLIECCOB: OOMEHa BeIIeCcTB (MEeTa00IM3M), MPEBPALLECHUS SHEPTUH, OpOXKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHS,
pa3sMHOXEHUS,  WHAUBUAYATbHOTO  pa3BUTHA  Opranm3mMa  (OHTOTEHE3a),
B3aMMOJIEUCTBUS T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMAAMH KJIETKH U HX
(GYHKIIUSAMHA, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
GYHKIUAMHA, MEXAY CHUCTEMaMH OPTaHOB M WX (QYHKIUSAMHU, MEXTY ITalaMH
oOMeHa BelIEeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMyu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM H
¢dakTopamu cpeqpl 0OUTaHUS;

YMCHHE BBISBIIATh OTJIMUMTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX M YEIIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeNbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX T'PYIIIT;

yYMEHHE peliaTh OUOJIOTrHYEeCKUe 3a/1auu, BBISBISATh MPUUNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMU MPOILIECCAMH U SIBJICHUSIMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yIbTaTOB;

yMEHHE BBITIONHATh J1aOOpAaTOpHBICE W TpaKTUYeCKue paboThl, COOII0IAThH
npaBuia mpu padbore ¢ yudeOHBIM U JIaOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIECPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEAOBaHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JCNIaTh BHIBOJBL;

yMEHHE yYacTBOBAaTh B y4eOHO-HCCIEA0BATEIbCKON paboTe 1Mo OHMOJOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJNYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpeHIHsX;

yYMEHHE OIEHWBATh OSTUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acTv GMOJIOTUH U MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIII0I0TBOPEHHUE,
HaIPaBJICHHOE N3MEHEHUE TEHOMA U CO3/JaHUE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHaabHOM
JESTEIHHOCTH B 00JIaCTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3MCTBA, MUIIEBON MPOMBINIIEHHOCTH, YTAyOIsTh MO3HABATEIbHBIN
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQECCUu u
NpOAODKeHHE OWOIIOTHYecKOoro o0pa3oBaHUS B OpraHH3alUsIX CpPETHETO
po(heCcCHOHATIBFHOTO U BBICIIEr0 00pa3oBaHUs.



[IpeamerHbie pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAay4YHOH
KapTUHBI MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEIICHUH SKOJIOTHYECKUX
npoOjeM 4YeloBEeYecTBa, a TakKe B PEHIeHMH BOIMPOCOB PALMOHATBHOIO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJAJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIIOYAET
ONpeJeNieHHs] M TMOHMMAaHHWE CYIIHOCTH OCHOBOIIOJIATAIOIIUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KocHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAsE TEOPUs IBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3Boironuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TreHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), nmpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTHYECKON MHpaMuibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BJIAJIETh  OCHOBHBIMM  METOJAaMH  HAy4yHOrOo  IO3HaHWUS,
UCIIOJIb3YEMBbIMU B OUOJIOTMYECKUX MCCIIEIOBAaHUSIX )KUBBIX 00BEKTOB M DKOCHCTEM
(omucaHue, u3MepeHue, HaOJIOIeHHEe, JKCIIEPUMEHT), CIOCOOAMH BBIABICHHS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
DKOCHCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJUIONATPUIECKOT0 M CUMITATPUUECKOTO BH1000pa30BaHMs,
BIMSHUSL ~ JIBIDKYIIMX ~ CHJI  DBOJIONMM  HAa  reHOQOHJ  TOMYJISIHH,
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OMTaHus, YepeOBaHUs HaIpaBiIeHUN
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpOLEcCCaMU HBOJIIOLUH,
JOBKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMUWTENIbHBIE  NPU3HAKU  JKUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BHJIOB K cpene oOuTaHusi, abMOTHUECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBax,
AHTPOINIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLUIME apPryMEHThI, OHOJIOIMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CPeJibl OOUTaHUsI, IUHCTBA



YEeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOTooOpas3wsi BHIOB U
HKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHMS MPUPOABI U YEIOBEUECTBA;

YMEHHUE pelIaTh OMOJOTHYECKUE 3a]]a4l, BBISIBISTh IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyEMbIMH ONOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMH, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHMH TMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJIHATH JA0OpPAaTOpPHbIE U MpaKTUYECKHe paldoThl, COOMIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHHBIMU
cpeacTBamu, (GOpMYyIHpPYS IeNb HCCIEAOBAaHUs, aHAIM3UPOBATH TMOJYyUYEHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHHE yYacTBOBAaTh B y4e€OHO-UCCIEI0BATENbCKON paboTe Mo OHoJoTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOIBHBIX HAay4HBIX OOIIECTB, U
NyOJIMYHO  TPEACTABIATH  IONYYCHHBIE  pe3ydbTaThl Ha  YYCHHUYECKUX
KOH(EpEHIUX;

YMEHUE OIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHHUH KU3HH, YeITOBEKA
M YEJOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPEIOTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccuoHalbHOU
JESTEIBHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPHH, CEIHCKOrO XO35SHCTBA, MUIIEBOM
POMBIIJIEHHOCTH, YTAyOJsTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYEeCKOTO 00pa3oBaHUs B OpraHU3AIUAX CPEIHETO MPOo(EeCCHOHAIBHOTO H
BBICITIET'O 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponssie | Hpakruseckue (uu¢posrIe)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 buonorus kak Hayka
2 JKuBbie cucTeMbl U UX U3yUEHUE
3 buonorus knetku 2 0.5
4 XHUMHU4YECKasi OpraHu3anus KIeTKN 10
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 0.5
peanu3zanus e€ B KIETKe
JKW3HEHHBIN LUK KIETKA 6 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5
10 Pa3zmHoOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5
HW3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuus OpraHu3MoB 4 1
16 buoTexHoMOTHs ¥ CHHTETHYECKAass OMOTIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 13




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
| 3apoKIeHNEe U Pa3BUTHUE IBOJTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 2
MakponsBotonust U €€ pe3yabTaThl 6
[TpoucxoxaeHue 1 pa3BUTHE KU3HU Ha
4 15 1.5
3emiie
5 [TpoucxoxaeHne yeaoBeKa — aHTPOTIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aUMOOTHOILICHUSIX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYy»Karollen cpenon
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5
8 DKOJIOTHS BUJIOB U MOIMYJISIUNA 9 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUCCKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas 3KOcHCTEMA 6
11 UYenoek u OKpyxaromas cpeaa
12 Pe3epBHOE BpeMst
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbI U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

WcTopus OTKPBITHS U NU3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonorun. [Ipakrrueckas padota «M3yuenue
METO/I0B KJIETOYHON OHOIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe EHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKHU, UX
OuoJioruyeckas POJIb

Opranuyeckue BelIecTBa KJIETKH — OEIKU.
JlaboparopHas paboTta «OOHapyx eHHEe
OETTKOB C TIOMOIIIbIO KAY€CTBEHHBIX PEAKITHID)

0.5

CoiicTBa, K1accupuKanys U GyHKIUH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTJIEBOIbI

11 Oprannydeckue BemecTBa KISTKH — JUIHIbI
Hyxneunossie kucnorsl. JJHK u PHK.

2 JlaboparopHuas padota «lccnenoanne 0.5
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
nyksneozunrpudocedarsr (HTD)

14 CexBenuponanue JIHK. MeToapl reHOMUKH,

TPAHCKPUTITOMHUKH, IPOTCOMUKH

15 MeTo1bl CTPYKTYpHOM OHONIOTUH

16 Tunel knetok. [IpokapuoTnyeckas KieTka
CtpoeHune 3yKapuoTUYECKOM KIIETKHU.

17 [IpakTuueckas padota «3ydueHne cBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKU
OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTnueckas pabora «/3ydeHue qBUKEHUS 0.5
LUATOIIIa3MbI B PACTUTENIBHBIX KIETKaX»

[TonyaBTOHOMHBIE OpraHOU/IbI KJIETKHU:

20 MUTOXOHAPUH, mnacTuabl. Jlaboparopuas 0.5
paborta «VccnenoBanue mia3Moin3a u ’
JIEIIa3MOJIN3a B PACTUTENBHBIX KIETKAaX»

21 HemeMmOpanHbie opraHou bl KIETKU

22 Crpoenue u GyHKIMH s7pa




23

CpaBHHTENIbHAS XapAKTEPUCTUKA KIIETOK
aykapuoT. Jlaboparopuas pabota «3yuenue
CTPOCHHA KJICTOK pa3JINYHbIX OPraHu3MOB»

0.5

24

AcCUMMWIIALINS ¥ TUCCUMUIISIINS — JIBE
CTOpOHBI MeTaboau3Ma. Turbr oOMeHa
BemecTB. JJabopatopras pabota «3yuenune
KaTaJINTUYECKOU aKTUBHOCTH ()epPMEHTOB (Ha
MpUMepe aMuIa3bl WIIA KaTaias3bl)»

25

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabora «M3yueHue pepMeHTaTUBHOTO
paciiernieHus IepoKCuaa BOIOpoJia B
PaACTUTENLHBIX W )KHBOTHBIX KIJIETKAX)

0.5

26

benku-akTuBaTOpBI U OCIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

28

doTtocunTE3

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeH#He mpolieccoB GOTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AnHaspoOHbIe OpraHu3Mbl. Buibsr OposkeHwusl.
Jlaboparopnas pabota «CpaBHEHHE
MPOIECCOB OPOKCHUS U IBIXAHUSD)

31

AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTHYeCcKOro ooMeHa

32

DHeprust MEMOpPaHHOTO IpaJIueHTa MPOTOHOB.
Cunte3 AT®: pabota npotoHHOI AT®-
CUHTa3bI

33

Peakiuu MaTpUYHOTO CHUHTE3a




34

Tpanckpunuust — Marpuunblid cuaTe3 PHK

35 Tpanciusiius u e€ 3Tanbl

36 Komuposanue amuHOKHCIOT. POt prbocom
B OMocuHTe3€e OenKa

37 Opranuzanus reHoMa y IpoKapuoT 1
JyKapuoT

18 MoJteKyJISIpHbIC MEXaHH3MBbI SKCIIPECCHH
T'CHOB Y YKapHOT
Bupycbl — HekeTodHbIe (POPMBI KU3HU U

39 obOnuratHelie napasuTsl. [IpakTuueckas 0.5
pabota «Co3anue MoJIeu BUpycay

40 BupycHbie 3a0071eBaHUS YeI0BEKa,
YKUBOTHBIX, PACTEHUI

41 HanorexHomgornu B OMOJIOTUN U MEIUIINHE

42 JKU3HEHHBIN IIUKIT KIETKH

43 Marpuunsiii cuntes JJTHK
Xpomocowmel. JlabopaTtopHas padora

44 «M3yueHnue XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernapaTax»

45 JleneHue KICTKH — MHTO3
Tunst knetok. KapnokuHes U IUTOKKHES.

46 JlaGopaTtopHnas pabora «HabmoaeHne Mmuto3a 0.5
B KJIETKaX KOHUMKA KOpEIIKa JTyKa (Ha ’
TOTOBBIX MUKpOIIpernapaTax)»

47 Perynsimus ;xM3HEHHOTO [IUKJIA KIETOK

48 OpranusMm Kak eAMHOE LIEJI0e




Tkanu pacrenuii. Jlaboparopuas pabora

49 . - 1 0.5
«M3yueHue TkaHel pacTeHUI»
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TKkaHeH 1 0.5
KUBOTHBIX)»
Opransl. Cucremsl opratnoB. JlaboparopHas

51 pabora «M3yueHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB 1

53 JIBuKeHre opraHu3MoB 1

54 [Intanue oprann3zMoB 1

55 [Iutanmre MO3BOHOYHBIX KUBOTHBIX. :
[MumeBapurtenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U |
YyeloBeKa

58 TpaHcnopT BelEeCTB y OpraHUu3MOB 1

59 KpoBenocHas cuctema mo3BOHOUHBIX |
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusmMoB 1

61 3amura y OpraHu3MoB 1

62 NMmyHHas cuctema ueaoBeka 1

63 PazgpaxkuMocTs U perynsuus y opranu3MoB 1

64 I'ymopanbHas perymsius 1 SHIOKpUHHAs |
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 DopMBl pa3MHOKEHHUS OPraHU3MOB 1

66 [TonoBoe pa3MHO)KeHUE 1




67

Meiios

68

I'amerorenes. O0pa3zoBaHue U pa3BUTHE
HOJIOBBIX KiIeToK. JlJabopatopHhast pabora
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

70

3akazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

71

Poct u pazButue xxuBoTHBIX. JlabopaTopHas
pabota «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA
3ap0)15m1e1?1 IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHUE U pa3BUTHE PaCTEHUM.
JlabopaTtopHnas pabora «CTpoeHue opraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

HcTopus cTaHOBIEHUS U PA3BUTUS T€HETUKH
KaK HayKu

74

OCHOBHBIE TIOHSITHS U CHMBOJIBI T€HETHUKH.
JlaGopaTtopHnas pabdota «Jlpo3odrmiia kak
00BEKT FeHETUIECKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACIE0BaHUs TPU3HAKOB.
MonorubpuaHoe CKpeluBaHue.
[IpakTuueckas pabora "Usydenue
PE3yIbTaTOB MOHOTUOPUTHOTO CKPEUTUBAHUS
y Apo30¢uis"

0.5

76

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO
CKpCUIMBAaHUA




Ananusupyromiee ckpemuBanue. Hernomnnoe

77 1
JOMUHUPOBaHUE
JurubpunHoe ckpemuBanue. [Ipakruaeckas
78 pabota «/3y4ueHue pe3yabTaToB 1 0.5
JUTUOPUIHOTO CKPEIIUBAHUS Y PO30PHITBI»
79 [utonornyeckre OCHOBBI TUTHOPUTHOTO |
CKpEITUBaHUS
80 CuemieHHOe HacJIeI0BaHUe PU3HAKOB 1
81 XpOMOCOMHAasi TEOPUSI HACIEICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'eHoTHI Kak 1eN0CTHAs cucTeMa 1
24 I'eneTn4eckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHui, )KUBOTHBIX U YEJIOBEKA
25 MN3MeHYnBOCTb MpU3HAKOB. BHibl |
W3MEHUYUBOCTH
86 MoaundukanroHHass K3BMEHUYUBOCTh 1
Bapuanmonsslii psa v BapuauoHHas
kpuBas. JlaboparopHas padoTa
g7 «HMccnenoBanyue 3aKOHOMEPHOCTEN 1 0.5
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. ’
[TocTpoeHnue BapualimoHHOTO psa U
BapyallMOHHON KPUBON»
28 I'enoTunuyeckasi U3MEHYUBOCTb. |
KomMOunaTiBHas N13MEHYMBOCTh
MyraunonHas u3aMeH4uBOCTb. [IpakTrueckas
89 pabota «Myraun y 1po3o¢uisl (Ha 1 0.5

TOTOBBIX MHUKpOIpenapaTax)»




3aKOHOMEPHOCTH MYTal[MOHHOIO IIPOLIECCa.

90
DONUTeHETHKA U STTUTCHOMUKA
o1 I'eneruka yenoBeka. [IpakTudeckas padbora 0.5
«CocTaBieHHE U aHAIHU3 POJOCIOBHOI '
92 Meto1bl METUIIMHCKON T€HETUKH
3HaueHNe MEIUIIMHCKON TCHETHKH B
93 MPEAOTBPAIICHUN U JICYCHUHN T€HETUYECKUX
3a00J1€BaHMI YeIOBeKa
OCHOBHBIC TIOHSATHUS CEJICKIIHH.
94 JlabopaTtopHas paborta «3y4yenne copToB 0.5
KYJIBTYPHBIX PACTCHUU U TIOPOJT JJOMAITHIX
YKUBOTHBIX)»
MeTomp! ceneKIIMOHHON PabOTHI.
95 JlaboparopHas pabota «3yuenue meTo10B 0.5
CEJIEKIIMU PACTCHUIN
JlocTrKEeHUs CeNEKIMU PACTEHHUI 1
96 #KUBOTHBIX. [IpakTiueckas pabora
«IIpuBHUBKa pacTeHU»
97 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHUE
TeHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka v OTPacib
98 npousBojicTBa. [IpakTuueckas padota 0.5
«3yueHne 0ObEKTOB OMOTEXHOJIOTHUIY
99 OcHoBHbBIE HaNpPaBIEHUS CHHTETUYECKOU
Ouonorun
100 XpOMOCOMHasl ¥ T€HHasl NHXXECHEPUS
101 MenunuHckre OMOTEXHOJIOTUU




102

PesepBusiii ypok. [ToBTOpenue, 06001meHue,
CHUCTEeMaTU3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne undposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTnueckue 06pazoBaATENBHbIC
padoThI padoTsbI pecypest
1 OposonmonHas Teopus Y. Jlapsuna 1
) JIBM>KyIye CHIIbl ABOJIFOIMA BUAOB 110 Y. |
JapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIN U :
HCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
IBOJIIOIIAN
5 OTansl 3BOJIIOIIMOHHOTO MpoLecca: |
MHKPO3BOJIIOLMS U MAKPOIBOIIOLHS
6 [TonmynAuus — sneMeHTapHas €IMHALIA |
3BOJIIOLUA
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitnb6epra. JlabGopaTopHas | 0.5
pabora «BblisiBeHUE U3MEHYUBOCTH Y ’
oco0eil 0JHOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatena. IpdexT OyTbLUIOYHOTO |
TOpJIBIIIKA
10 Murpauyu. M30m0umu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BOIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yabpTaT MUKpOdBoJtouH. JlabopaTtopHas
pabora «M3ydeHne apoMopQo30B u
AMO0AJANTALMI Y PACTEHUI U )KMBOTHBIX)

0.5

14

[Tpumeps! TpUCTIOCOOICHHH Y OpPTraHU3MOB:
Mopdosiorudeckue, GU3noJIOruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnast pabota «IIpucnocodnerus
OpraHu3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnast pabota «CpaBHEHHE BUIOB
10 MOPGOJIOTUUECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buga

17

BunoobOpa3oBaHue kak pe3yiabTar
MUKPOIBOJIOIUH

18

CBi13b MHKPOSBOJIIOOKWHU U SITHACMHUOJIOTHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3yYEHUS IBOJIOLUH

20

EI/IOFeOFpa(bI/I‘-ICCKI/IC MCTOAbI U3YUCHU
3BOJIFOIINH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/Ie M CPAaBHUTCIIbHO-
Mop(bonornqecm/le MCTObI U3YUCHU
OBOJIIOIINHA

22

MOHGKYJ'IHpHO—reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMATHUECKUE MCETO/JbI
HU3YUCHUA 5BOJIFOIIUU




23 OO01re 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnantuBHas panuanus. HepaBHOMepHOCTh
TEMIIOB BOJIIOLIUU

)5 Haydnble runoTe3bl NpoOUCX0XKICHUS KUZHU
Ha 3emJiie

26 Jlonay4yHbI€ PECTABICHUS O 3aPOKICHUN
KU3HH

7 OcHOBHBIE ATarbl HEOPraHUYECKON
9BOJIIOLIUN

28 ['unoTesbl 3apoKaAeHUS KUZHU
Ucrtopust 3emiin 1 MeTOABI €€ N3YICHHUS.

29 JlabopaTtopHnast padota «M3ydeHue u 0.5
OTIMCAaHUE UCKOIAeMbIX OCTATKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanpHbie 3Tamnsl OpraHnyecKo 3BOTIOLHHT

31 DBOJIOLHS PYKAPUOT
OcCHOBHBI€ ATaIbI BOJIOLUU PACTUTEIIHLHOTO

0 mupa. [Ipaktuueckas padota «3yueHue 0.5
0COOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX ’
OTJICTIOB»

13 OCHOBHBIE ATaIIbI BOJIOIUHU KHBOTHOTO
MHUpa
DBodrous )KUBOTHBIX. [IpakTuueckas

34 pabota «M3yueHrne ocoOEHHOCTEH CTPOCHHUS 0.5
MO3BOHOYHBIX KMBOTHBIX)

35 PazButue xxu3Hu Ha 3emMiie IO 3pam U

nepuogam




MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPU3UCHI MPOIILIIOTO
37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €ro
0COOEHHOCTH
38 CoBpemeHHast cucTeMa OpraHn4eckoro Mupa
39 OCHOBHBIE CUCTEMATUYECKUE TPYTIIIBI
OpraHU3MOB
40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe
41 PasButHe npeacraBiaeHui 0 MPOUCXOKACHUN
YeJIoBEKa
MecTo 4enoBeka B CUCTEME OPraHUIECKOTO
4 mupa. Jlaboparopnas pabota «M3yuenue 0.5
0COOEHHOCTEHN CTPOCHHUS CKeJIeTa YeIOBEeKa, '
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»
43 JIBMOKyle CHIIbl aHTPOIIOTEHE3a
m CooTHolieHne OHMOJIOTMYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOIIOT€HE3E
45 OCHOBHBIE CTaJIMU AHTPOIIOTEHE3a
46 [TanieoreneTuka 1 najaeoreHOMMUKA
47 DBOJIONMS COBPEMEHHOTO YeJIOBEKA
UYenoseueckue pachl. [IpakTuueckas pabota
48 «M3ydeHne 3KOJIOrMYeCKUX aJanTauui 0.5
YeII0BEKa»
49 MexaucuuninHapHble METO b
AQHTPOTOJIOTUU
50 3aporKJIEHUE U Pa3BUTHUE SKOJOTUU




Merto et skonorun. Jlaboparopuas padota

51 «M3yueHune METOJJ0B 3KOJIOTMUECKUX 1 0.5
HCCIIEA0BaHUIN»

57 3HaYeHHUE DKOJIOTHUECKUX 3HAHUM IS !
4eJloBeKa

53 Okonorndeckue GaKkTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast | 0.5
pabota «BplsiBneHne nprucnocobieHuit '
OpPraHW3MOB K BIIUSIHUIO CBETa»
Abunotuueckue dakropsl. Temneparypa Kak

55 aKoJoruueckuit pakrop. Jlabopartopuast 1 0.5
paborta «BplisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BIMSIHUIO TEMIIEPATyphbD»
AbGuoTtndeckue akTopsl. BiaxxHOCTH Kak

56 sKoJoruueckuit pakrop. Jlaboparopuast | 0.5
pabota « AHATOMHUYECKHE 0COOCHHOCTH '
pacTeHMii U3 pa3HBIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 Kuzuennsle GOpMbI OpraHU3MOB 1

60 buotndeckue GakTops 1
3HaueHne OMOTUYECKUX B3aUMOICHUCTBHI

61 JUIsl CyIIECTBOBAHMS OPraHU3MOB B Cpeie 1
obuTtaHus

62 DKONOTUYECKHE XapaKTePUCTUKH MOMYIISALNUN 1




OcHOBHBIC TTIOKa3aTEIIN MOMmyJIsAuun:

63 YUCJICHHOCTb, IJIOTHOCTb, BO3PACTHAS U
MOJIOBasi CTPYKTYypa
OcHOBHBIE TIOKA3aTENU TOMYIISAIUN:

64 POXKIAAEMOCTD, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIlUU

65 DKOJIOTHYECKasl CTPYKTYpa MOMYIISILIUU

66 JlnHamuKa HOMyJSLUU U €€ peryasuus

67 Kpussie pocTa 4uCIeHHOCTH MOMYJISALINH.
KpuBbie BEDKUBAHUS
DxoJiornyueckas HumIa Buaa. Jlaboparopuast

68 pabota «IIpucnocoOiaeHust ceMsiH pacTeHUN 0.5
K pacceyeHUIO»

69 Bup kak cucrema nonyssiui

70 3aKOHOMEPHOCTH MOBEAECHUS U MUTpALIUI
JKMBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKOCHUCTEMa KaK OTKpPbITasi CUCTEMA

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHUH B
JKOCHCTEME

74 OcCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOI1ecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMBI MOPEN U OKEaHOB

73 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

TYHJIp, JIECOB, CTENEH, IyCTHIHBb




79

AHTpOHOFeHHBIe 9KOCHCTCMBI

Ypboakocucremsl. [Ipaktudeckas padora

80 0.5
«3yueHue u onucanue ypoo3KOCUCTEMBI»
3aKOHOMEpPHOCTH (POPMUPOBAHHSI OCHOBHBIX

81 B3aUMO/ICHCTBUI OPraHu3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSALUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obuiennanerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnanckoro o 6nocdepe

85 3aKOHOMEPHOCTHU CYIIECTBOBaHUS OMOCHEPHI

26 KpyroBopoTs BemiecTs u
OMOreOXMMHUYECKHUE IUKITBI

87 3oHaNbHOCTH OMOchepbl. OCHOBHBIE OMOMBI
CyIIN

88 YcroitunBocTh OMOChepsI

89 DKOJIOTUYECKUE KPUZHUCHI U UX PUUUHBI

90 BosneiicTBue yenoBeka Ha Ouocdepy

01 AHTpOTIOT€HHOE BO3/ICHCTBUE HA
pPaCTUTENIbHBIN U KUBOTHBIA MU

92 Oxpana npupo sl

93 OcHOBHBIE TPUHIUIIBI YCTOHYUBOTO

Pa3sBUTUA YCIIOBCYCCTBA U ITPUPOAbL




PanmronansHo€ IpUpOIONIOIH30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO Pa3HO0Opasus 1
3emin

95 O6006menne o Teme «MHUKPOIBOIONUS U €€ |
Pe3yaBTATHDY

96 O6o06menne o Teme «MaKpOdIBOJIOIHS U €€ |
pe3yaBTATHDY

97 O6061mmenue no teme «IIpoucxoxaenue u |
pa3BUTHE )KU3HU Ha 3eMIIe»

08 O606mmenue o teme «IIpoucxoxnenue :
YeI0BeKa — aHTPOTIOTEHE3)

99 O06o001menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006mmenue mo Teme «OpraHu3Mbl U cpena |
oOuTaHUs»

101 O606H_[6HI/Ive 10 TeMe «DKOJOrus BUIOB U |
TIOTTYJISIHI

102 O606menue mo teme «brocdepa — |
ryio0abHast IKOCUCTEMa))

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7.5




MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

ChopmupoBaHHOCTh 3HAHUW O MECTE W POJM OWOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMuUpoBaHUH COBPEMEHHO
€CTECTBEHHOHAyYHOU KapTHHBI MUPA, B MO3HAHUU 3aKOHOB IIPUPO/IBI
W pElIeHWH  JKU3HEHHO  B@XKHBIX  COIMAIBHO-3TUYECKUX,
SKOHOMMUYECKHX, FKOJIOTMUECKUX MPOOJIEM YEIOBEYECTBA, a TAKKE B
pEelIeHUH BOMIPOCOB PAllMOHAIBHOTO TPUPOJOIONIB30BaHUS, B
(hopMHpPOBaHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHPOAE, OOIIECTBY,
YeJI0BEKY; O BKJIa/I€ POCCUMCKUX U 3apyOeKHbBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenne cucremoil 3HaHWNA 00 OCHOBHBIX METOJAaX HAYYHOTO
TTO3HAHMS, UCTIOJIH3YEMbIX B OMOJIOTHYECKUX HMCCIICIOBAHUAX JKUBBIX
OOBEKTOB W OKOCHCTEM (OINMHCAaHHWE, W3MEpPEHHE, IPOBEICHUE
HaOIOZICHUI); CrOCOOaMH BBISBICHUS W OIICHKA AaHTPOTIOTEHHBIX
U3MEHEHUI B MPUPO/IE.

YMeHue BBIBUTATh THIIOTE3BI, IPOBEPSATh UX IKCIEPUMEHTATHHBIMHI
cpenctBamu, (GopMynupys Iedb HCCISIOBaHUS, aHAIW3HPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIEAaTh BHIBOIBI.

BrisiBieHHE 3aBUCHMOCTH MEXIYy HCCICAYEMBIMH BEIUYMHAMH,
00BSICHECHHUE TIOJIYYEHHBIX PE3YIbTAaTOB U (DOPMYITUPOBAHUE BHIBOJIOB

C UCIIOJIb30BAHHUECM HAYYHBIX HOHHTHI;'I, Teopnﬁ M 3aKOHOB

YMeHHe BIaJieTh CHCTEMOW OHOJIOTHYECKUX 3HAHWUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIye OUOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KJIETKA, TKaHb, OPraH, OpPraHu3M, BUJI, TIOMYJISIHS, SKOCUCTEMA,
Ouo1ieHo3, buocdepa; MeTadoIM3M, TOMEOCTa3, KIETOUHbII UIMMYHUTET,
OuvocuHTe3 Oenka, OHOTONMMEpBI, JUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEeICTBEHHOCTD, HW3MEHUHBOCTD,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHUE);

Ouonorudeckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHaIBHO-CEIEKTUBHOIO UMMyHHTETA [1.
Opnux, N.M. MeunukoBa, XpOMOCOMHasi TEOPHsI HACIIEICTBEHHOCTU

T. MopraHa, 3aKOH 3apOoJAbIIIICBOTO CXOACTBA K. Bapa, OBOJIIOITMOHHAsA




teopuss Y. JlapBHHA, CHHTETHYECKAas TEOPHs HBOJIIOLUHU, TEOPUS
anTponioreHe3a Y. [lapeuna; Teopust 6uoreoneHoza B.H. Cykauésa;
yuenne H.W. BaBmiioBa o nieHTpax MHOT00Opas3ust U MPOUCXOKIACHUS
KyJIbTypHbIX pacTeHuil, ydenne A.H. CeBepuoBa o myrtix u
HarpaBJeHusX sBoronnn, yuenue B.U. Bepuaackoro — o 0uocdepe);
3aKOHBI  (eIMHOOOpa3wWsi  TOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacilenaeHus: MPU3HAKOB, HE3aBUCHMOI'0 HACJIEJOBaHUs IPU3HAKOB
I'. Menpens; CUEINIEHHOrO HACIEAOBaHUs IIPU3HAKOB U HAPYLICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKHX PSIOB B
HacleacTBeHHOM wu3MeHunBocT H.M. BaBuioBa; reHeTmueckoro
paBHoBecus [x. Xapau u B. BaitnOepra; 3apojsimeBoro cxojctsa K.
bapa; Ouorenernyeckuii 3akoH 3. ['ekkens, . Mromnepa);
MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (Muanmyma 0. JInOrxa, 3K0JTOTHYECKON TUPAMUIBI YHCET,
OMOMaccChl U SHEPTHH);

runote3sl (koarepBatHoi A.M. Omapuna, mepBuyHOoro OynboHa J[XK.

Xonneitaa, mukpochep C. Dokca, pudozuma T. Uek)

VYmenune pfiiatb IIOHMCKOBBIC OuojoruyecKue 3aJa4i, BbIABIATDH
IPUYNHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIICAYCMBbIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpouoeccaMn H SABJICHUAMH, OCJIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUM IOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUITMYECKHUE CXEMbI CKPCIIMBAHUA I Pa3HbIX TUIIOB
HacCJICAOBAaHU IIPU3HAKOB Y OPraHU3MOB, COCTAaBJIATh CXEMBI IIEPEHOCA

BEHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHHs, ITUIICBBIC CeTI/I)

YMeHue ycTaHaBiIMBaThb B3aMMOCBS3M MEXKIY CTPOCHHUEM U
(GYHKIUSMHU: OpPraHoWOB, KIETOK pa3HbIX TKaHEW, OpraHamMu H
CUCTEeMaMH OpPraHOB y PACTEHHH, XMBOTHBIX U UEJIOBEKa; MEXIY
sTanamu 0OMeHa BeIEeCTB; dTalaMH KJIETOYHOTO IIUKJIA U KU3HEHHBIX
IUKJIOB  OpPraHU3MOB; JTamaMu 3MOPHOHAIBHOTO  Pa3BUTHUS,
FEHOTUIIOM U (PeHOTHNnoM, (EHOTUIIOM H  (aKTopamMHu Cpeabl
oOuTaHus; MpoLleCCaMU  HBOJIIOLMM;  JBIDKYIIUMH  CHJIAMHU
AQHTPOINOIr€He3a;  KOMIIOHEHTaMU  pPAa3IMYHBIX  JKOCUCTEM U

HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHn3MOB

YMeHue BoIACIATh CYIICCTBCHHBIC ITPU3HAKU:

CTPOCHHA BUPYCOB, KIICTOK MMPOKAPUOT U 3YKAPHUOT; OAHOKIICTOYHBIX
U MHOTOKJICTOYHBIX OpraHu3MoOB, BUIOB, 6I/IOFCOLICHO3OB, 9KOCHCTEM
n 6H00(pepr>1; CTPOCHUSA OpPraHoOB U CHUCTEM OpPraHOB paCTeHHﬁ,

JKHNBOTHBIX, YCJIOBCKaA, nponueccoB KU3HCACATCIbHOCTH,




MPOTEKAIOIIUX B OpraHU3Max pPAacTEHHH, >KUBOTHBIX W YEJIOBEKA;
OMOJIOTUYECKUX TMpoIeccoB: oOMeHa BemecTB (MeTadom3M),
nHGOpMAIMY U TPEBPAIICHUS SHEPTHH, OPOKEHUsI, aBTOTPOPHOTO U
rerepoTpoHOr0 THIIOB MHUTAHUA, (OTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, ME03a, TaMeTOreHe3a, YSMOpHOTeHe3a, TOCTIMOPHOHATIBHOTO
pa3BUTHUS, PA3MHOKCHHS, WHAMBUAYaIbHOTO Pa3BUTHUS OpPraHU3Ma
(oHTOTEHE3a), B3aMMOJIEHUCTBUS TEHOB, TETEpO3UcCa; JACHUCTBUU
UCKYCCTBEHHOIO 0TOOpa, CTaOWIM3UPYIOIIEro, JBUXKYIIETO U
pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpPa; aUIOMATPHUYECKOTO |
CHMITAaTPHUYECKOTO BUI000pAa30BaHMS; BIUSHUS JBIDKYIIUX CHII
HBOJIIOIMM  HA TEHO(GOHJ  TOMYISLUH; MPUCIOCOOICHHOCTH
OpraHu3MOB K cpelne OOWTaHWS, YepeNOBAHWS HaNpaBICHUN

OBOJIIOIMH; KPYTOBOPOTA BCIICCTB U IOTOKA SHCPIUH B OKOCUCTEMAX

ChopmMupoBaHHOCTh yYMEHHUS BBIACSATH CYIIECTBEHHBIE INPU3HAKU
BHPYCOB, KJIETOK TPOKAPHOT H JYKAPHOT;, OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTE€OIICHO30B H 3KOCUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPALLEHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, MJIACTHYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO032, Mei03a, OIUIOJIOTBOPEHUS, pa3BUTHI U
Pa3MHOKEHHSI, UHAWBHYaAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
O60pbOBI 3a CYIIIECTBOBAHHUE, €CTECTBEHHOTO oTOOpa,
BHI000pa30BaHMs, MPUCIIOCOOJEHHOCTH OpPraHUu3MOB K Cpene
oOuTaHMs, BIUSHHUS KOMIIOHGHTOB JKOCHUCTEM, AaHTPOIOTCHHBIX
U3MEHEHHI B 9KOCUCTEMaX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB

U TIpEBpaIllCHHs SHEPTHHU B Onocdepe

VYmenune HCIIOJIBb30BAaThb COOTBCTCTBYIOLIUEC APTrYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUIO U CHUMBOJIMKY JI TOKa3aTCJIbCTBaA
poAacTBa OPraHnu3MOB pa3HbIX CUCTCMATUYICCKUX T'PYIIIL; B3AUMOCBA3HU
OpPraHusMoOB MU CpCIbl O6I/IT3.HI/I$I; CAMHCTBA YCJIOBCUYCCKHUX PacC;
HCO6XOI[I/IMOCTI/I 3A0POBOIro 06pa3a JKHU3HU, COXpPaHCHUA
pa3H006pa3H;1 BHUJOB U 3KOCHCTEM KaK YCIIOBHUA COCYHICCTBOBAHHSA

IMpUPOAbI 1 UCJIOBECUCCTBA

YMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COACPpKaHUA, UHTCPHUPECTUPOBATE STUYCCKUEC ACIICKTBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIIMHC, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpuBaThb ri00abHbBIe 9KOJOTHUYCCKUC HpO6HCMBI
COBPECMCHHOCTH, (I)OpMHpOBaTB 10 OTHOIICHHIO K HUM CO6CTBCHHyIO

IIO3UIIHIO




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
1O BUOJIOT'UHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cuCcTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OWMOJIOTHSI — KOMIUICKCHAsT Hayka. bHoJorMYecKkWe HAayKd H
u3ydaembie uMu TpoOnembl. DyHaamMeHTaNbHBIC, TPUKIAAHBIE U MMOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadeHne OWoJIoTMM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBszannbie ¢ Ouonorueil. 3HadyeHHUE OHMOJIOTHH B
MPAKTUYECKOW JESATEIHHOCTA YeJIOBEKAa: MEIUIIMHE, CEIIbCKOM XO3SHCTBE,

MIPOMBIIIJIEHHOCTH, OXPaHe ITPUPOIbI

1.2

KuBble cucTemsl Kak mpeaMeT u3ydeHus onosnoruu. CBoMCTBa )KUBBIX CUCTEM:
€MHCTBO XUMHUYECKOTO COCTaBa, TUCKPETHOCTh M IIEJTOCTHOCTb, CIOKHOCTh U
YIOPSI0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BHUTHE.

YPpOBHM OpraHU3aIuyi )KUBBIX CUCTEM: MOJIEKYJISIPHBINA, KJI€TOYHBIN, TKAHEBbIM,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUJOBOMH, AKOCUCTEMHBIN
(6uoreoneHoTnueckuii), OuochepHsiii. Ilporeccel, MpoUCXoasAIue B >KUBBIX
cucremax. OCHOBHbIE MpPHU3HAKU >KUBOTO. JKHM3HB Kak (opMa CyIIeCTBOBAHUSA

MaTepuu

1.3

Metonpl Ouonoruyeckoil Hayku. HabOmioneHnue, u3MepeHHE, SKCIEPUMEHT,
cucremarusanus, meraaHanu3. lloHATHEe O 3aBUCHUMON U HE3aBUCHUMOiL
nepeMenHoil. [InannpoBanue sxciepuMenTa. [loctaHoBka U MpoBepKa rUMOTE3.
HyneBas runoresza. Ilonstue BbIOOpKHM M €€ gocToBepHOCTh. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTATOB.
[IpuurHbBI UCKaXKEHUS PE3YyIbTaTOB dKCIepuMeHTa. [loHsITHE CTaTHCTUYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucremMa

2.1

Knerka — cTpykTypHO-()yHKIIMOHANIbHAS €AMHUIA KUBOTO. McTopust oTKpbITHSA
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHbBIE IOJIOKEHUSI COBPEMEHHON KJIETOUHON
TEOPUHU.

Metoapl  MOJEKYISpHOM M KJIETOYHOW  OMOJOTMH:  MHUKPOCKOIIHS,
xpomarorpadus, 31eKTpodopes, METOI MEYEHBIX aTOMOB, AU depeHanbsHoe

L[eHTpH(byrI/IpOBaHI/IC, KYJIbTUBUPOBAHHUC KIICTOK




2.2

XUMUYECKUN COCTaB KIETKH. MaKpo-, MUKPO- U yJIbTPAMUKpPOIEMEHTHI. Boaa u
e poJib KaK pacTBOPUTENS, peareHTa, y4acThue B CTPYKTYPUPOBAHUU KIIETKH,
TETUTOpEryasii. MuHepaabHbIe BEUIeCTBAa KIETKH, UX OMOJIOTHYECKas pPOJib.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

Buonornyeckne monmmMepsl. benkun. AMHHOKHCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil MoJiekyinbl. llepBuuHas cTpykTypa Oeika, MenTHIHAs
CBsA3b. BTOpuuHas, TpeTUyHas, YETBEpPTUYHAs CTPYKTYyphl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonornueckue QyHKIIH OSIKOB.
VYrneBoasl. MoHocaxapubl, AMcaxapubl, OJIUTOCAXapUAbl U TOJUCAXaPUJIBI.
O6mwmii 1maH CTpoeHUuss W (PU3UKO-XUMUYECKUE CBOWMCTBA YIJIEBOJOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlununel. ['mapodunbsHO-ruapogoOHble cBoiicTBa. Knaccupukanus nununos.
Tpurmuuepuasl, Gochoaumuab, BOCKH, cTepouibl. buonorundeckue (yHKIUU
munuaoB. OOmue cBoiicTBa OMOJOTMYECKUX MeMOpaH — TeKydecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, MOIYIIPOHUIIAEMOCTb.

Hyxnennosbie xucnotsl. JIHK m PHK. Ctpoenme HYKIEMHOBBIX KHCIIOT.
Hyxneotunast. [Ipuniun kommiementapHoctH. [IpaBuno Yapradda. Ctpykrypa
JHK — nBoitnas cnimpans. MectonaxoxaeHue u ouosnorundeckue Gynkmnn JJTHK.
Bunet PHK. @yuknun PHK B ketke.

Crpoenune mousiekynsl AT®. Makpospruueckue cBsizu B Mosiekyne ATO.
buonornueckne Gpynknun ATD. BoccTaHoBIIEHHBIE IEPEHOCYNKH, X PYHKIIUN
B kietke. CexkBenupoBanue JTHK.

CtpykTypHass OWOJIOTHSA: OMOXUMHUYECKHE M OHMOPU3MYECKHE HCCISIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tunel KjIeTOK: dykapuoTudyeckas W mnpokapuotudeckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crtpoenune nmpokapuoTHuecKoi kieTku. KieTouHas creHka OakTepuil U apxeil.
OcoOeHHOCTH CTpPOEHHUS TeTepOoTpodHON U aBTOTPO(HON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

Crtpoenue u GyHKIIMOHUPOBAHHUE dYKApUOTHUYECKOW KieTku. [lnasmaruueckas
MeMOpaHa (rutazmanemma). CTpykTypa ria3MaTuueckoit MemOpansl. TpancnopT
BEIIECTB 4epe3 IUIa3MaTHUecKyr0 MemOpaHy: mnaccuBHb (auddysus,
oOneruénHas auddy3us), akTUBHBIN (MEPBUUHBIA M BTOPUYHBIA AKTHUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. Pabota HaTpuii-kanueBoro
Hacoca. DHJOIUTO3: MUHOLMTO3, (paronuTos. Dk3omuTo3. Kinetounas cTeHka.
CrpykTypa 1 (yHKLINHU KIETOYHONW CTEHKH PACTEHHM, TPHOOB.

Hutornasma. Lluro3ons. Lutockener. J[BmxkeHue nuroriazmbl. OpraHousl
kiaeTku. OJHOMeMOpaHHbBIE OpPraHOMJbl KJIETKH: JHJAOIUIa3MaTHUYeCcKas CeTh

(BI1IC), anmapar I'onabaKu, TU30COMBL, UX CTpOCHHE U (GYHKUUHU. B3anMocBs3b




OJTHOMEMOpaHHBIX OPraHOUAOB KJIeTKH. CTpOCHHE TPaHy sIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. [mankuit
(arpanyssipHBINA) SHAOIUIA3MATHYECKUN peTukyiayM. CekpeTopHas (QYHKIUSL
anmapara ['osbmxu. TpaHCopT BelecTB B KJETKE. Bakyosim pacTUTENbHBIX
kietok. Kiterounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoennie n (HyHKIMH MHUTOXOHJAPHHA W TutacTH. llepBuUYHBIC, BTOPHYHBIE U
CIIO)KHBIE  IIACTUABI  (DOTOCHHTE3UPYIOIIUX  JDYKApHUOT.  XJIOPOTUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUH.

HememOpannbie opraHouapl kinerku CrpoeHue M (GYHKIMH HeMEeMOpaHHBIX
OpraHouJIOB KIeTKH. Pubocombl. MukpodunameHTbl. MbIlIeUHble KIETKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHHe U IBUKEHHUE KI'YTHUKOB H
pecanuek. MukpoTpy0ouku nuToruiasmsl. LleHTpuoss.

Anpo. OGonouka siapa, XpoMaTHH, KapuOTUIa3Ma, SIPBIIKH, UX CTPOCHHUE H
¢dbyakuun. fAnepHsiit 6enkoBblii MaTpukc. [IpocTpaHcTBEHHOE pacrosokeHue
XpoMOCOM B UHTep(hazHOM sifipe. beraku XxpoMaTrnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAsI XapaKTEPUCTHUKA KIETOK 3YKApUOT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)
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AccuMmISIMS M JUCCUMMIISIUS — JIBE€ CTOPOHBI MeTabosm3ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPO(PHBIA M reTepoTpodHBIA. YdacTHe KHCIOpoJa B 0OMEHHBIX
nporeccax. JHEpPreTudeckoe obOecrieueHne KieTku: mnpeBpaiieHue AT B
0OMeHHBIX TmpoleccaXx. DEpPMEHTATHBHBIM XapaKTep PEaKIUi KJIETOYHOTO
MeTtabonu3zma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBHSL.
Kodepmentsl. Otinuns ¢GepMEHTOB OT HEOPraHUYECKUX KaTaau3aTOpOB.
benku-aktuBaropsl U OEIKU-UHTMOUTOpPBL.  3aBUCHMOCTh  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIUI OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHbIll CHUHTE3 OpraHMyeckux BemecTB B kieTke. dotocuntes. Poiib
XJoporiactoB B mpouecce ¢orocuHre3a. CBetoBas U TeMHOBas  (asbl.
[IponyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuyHbix (PaKTOPOB HA CKOPOCTH
(doTocunTe3a. 3HaueHune (HPOTOCUHTESA.

XeMOoCHUHTE3. Pa3znooOpazue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUuuIUpyronme 6akTepuu, Kene300akTepuu, cepodakTepru, BOJOPOIHBIE
OakTepuu. 3HaYEHHE XEMOCHHTE3A.

AnHasrpoOHbIle opraHu3Mbl. Bunel Oposkenus. IlpoaykTel OpokeHUS U UX
UCIOJIb30BAHUE YETIOBEKOM. AHA’POOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH O0JIe3HE.

AdpoOHBIE OpraHU3Mbl. JTambl YJHEPTeTUYECKOoro ooMeHa. [10roToBUTEeNbHBIIH

artai. ' mukonus — 6CCKI/ICHOpOJIHOC PaCIICIUICHUEC I'TFOKO35I.




buosornueckoe OKHCIEHHE, WM KIETOYHOE AbIXxaHue. Poyib MUTOXOHIpUU B
mporeccax — OMOJOTHMYECKOro  OKucleHHs.  Llukiauuyeckwe — peaxiuu.
OxucnurensHoe GpochoprmmpoBanue. [IpenmyiecTBa adpoOHOTO MyTH 0OMEHa

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO 0OMEHa

2.5

Peakuun martpuuHoro cuHtesa. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSAX
MATPUYHOTO  CHHTe3a.  Peammsanusi  HAcleACTBEHHOH  WH(OpPMAINU.
I'enetnyeckuii ko, ero cBoucTBa. TpaHckpunuus — matpuusbiil cunre3 PHK.
[IpyHUMOBI ~ TPAHCKPUNLMU:  KOMIUIEMEHTapHOCTb, AHTUIIAPAIIEIBbHOCTD,
ACUMMETPUYHOCTh. TpaHcisiums U e€ sranbl. Yyactue tpaHcnoptHeix PHK B
OouocuHTe3e Oenka. YciaoBus 6uocuHTesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Ponb pubocom B Onocunrese Gernka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsins akTHBHOCTH IT'€HOB
y nnpokapuoT. I'unoresa onepona (®@. JKaxo0, K. Mano). Perynsuus oOMeHHbIX
rporieccoB B kieTke. Kilerounsiii romeocras.

Bupycbl — HeknerouHsle GOpMBbI KU3HU M OOMUratHele mapas3uthl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHble 3ab01eBaHus yenoBeka, KUBOTHBIX, pacTenuil. CIIN]/], COVID-19,

COIHaJIbHbIC U MEAUITUHCKHUC HpO6J’ICMBI

2.6

Knerounsrii mwkn, ero mepuoAsl W perymsanus. Hurtepdaza u  MHUTO3.
OcoOeHHOCTH TIPOLIECCOB, MpoTeKaromux B nHTepdase. [loaroToBka KieTku K
nenennto.  IIpecuHTeTHYECKH  (MIOCTMUTOTHYECKHI), CHHTCTUYECKHA U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKHH ) TIEpUO bl UHTEP(A3HI.

Marpuunbiii cunre3 JHK — pennukanusa. Ilpunnunst perummkanuu JHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTHUIIAPAJLICIbHOCTD.
Mexanu3zm pernkanuu JJTHK. Xpomocomsl. CTpoenue xpomocoM. TernoMepsl 1
TeaoMepasa. XPOMOCOMHBIM Ha0Op KIETKH — KapHOTHN. J[UTIoOMIHBIR u
rariouaHbll  Habopbl XxpomocoM. [‘omonoruunsie xpomocoMmsbl. [lonoBbie
XPOMOCOMBI.

Henenue xietkn — Muto3. CTaluu MUTO3a U MIPOUCXOSIINE B HUX MPOIIECCHI.
Tuner muto3a. Kapuokunes u nutokuHes. buonoruueckoe 3HaueHHe MHUTO3A.
Perymsmuss mMuTOoTHYecKOro nukia KieTkd. [Iporpammupyemas kietoyHas
rudens — afnonros.

(DYHKI_[I/IOHEUILHEIH ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCcKast CUCTEMa

3.1

O)IHOKJ'IGTO‘{HLIG, KOJIOHHAJIbHEIC, MHOTOKJICTOYHBIC OpraHNU3MbI n

MHOT'OTKaHCBbIC OPIraHU3MBI.




@opMBl pa3MHOXKEHHUSI OpPraHuW3MOB: Oecnojioe (BKJIIOYas BEreTaTUBHOE) U
noyioBoe. Buasl 0Oecnosoro pa3MHOXKEHHs: IOYKOBaHUE, CIOPYIISLHUSA,
(bparmenTanus, KIOHHPOBAaHHE.

[TonoBoe paszmuoxenue. [lonoBbie KieTku, WM TameThl. Meio3. Craauu
meno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buosornueckuit
CMBICIT MEM03a U TIOJIOBOTO Tpouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzapoapiieBoe paszutue. I'ametoreHe3 y >KMBOTHBIX. [lojoBbIE kemne3bl.
OOpa3oBaHue © pa3BUTHE TOJOBBIX KiIeTOK. CriepMaToreHe3 W OOTeHE3.
Crpoenue moJsioBbIX KJeTOK. OMI0J0TBOpEHHE U SMOPUOHAIBLHOE pa3BUTHE
YKUBOTHBIX. Crnioco0b1 OIJIOAOTBOPEHMUS: Hapy»KHOE, BHYTpPEHHEE.
[TapTenorenes.

WnmuBunyansHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Cramuu sMOpuoreHesa
YKUBOTHBIX (Ha mpumepe aryiku). Ipobaenue. Tunsl npobnenns. OcodeHHoCTH
NpoOeHNsT MIIEKOTUTAIOUINX. 3apO/IbIIIEeBbIe JUCTKU (racTpyisuus). 3akiaaKa
OpraHoB W TKaHEH W3 3apOJBIIIEBBIX JIMCTKOB. B3ammHOE BIUSHHE YacTeu
Pa3BHUBAIOIIETOCS 3apojiplilia (AMOpHOHATBHAS WHAYKIHS). 3aKiajka IUlaHa
CTPOEHHUSI KUBOTHOTO KaK Pe3yJbTaT MEPapXUUECKUX B3aUMOJECHCTBUN T'€HOB.
Bnusiane Ha »MOpHOHANBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpYKaromiei
Cpenpl.

Poct u pasButue >xuBOTHBIX. [locTamMOpuoHanpHBIN mepuoxa. Ilpsmoe u
HempsiMoe pas3BuTHe. PasButHe ¢ Meramopdo3oM y Oecro3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. buonoruueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO
Pa3BUTHSL, UX PACHPOCTpaHEHUE B mpupojie. TUlbl pocta ;KkUBOTHBIX. DaKTOPHI
peryisiliui pocCTa >KUBOTHBIX W 4yenoBeka. CTaiuu MocTIMOPHOHAIBHOIO
Pa3BUTHS y )KUBOTHBIX U yesioBeka. [leprnoibl OHTOreHe3a yenoBeKa.
PasmMHOXeHue u pa3Butue pacteHumid. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM 1MKie pacteHuil. OOpa3oBaHue cmop B IIpolecce Meio3sa.
l'ametorenes y pacrenuidl. OIJIOJOTBOPEHHE W Pa3BUTHE PACTHUTEIBHBIX
opranu3MoB. J[BOHHOE OIJIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHue
U pa3BUTHE CeMeHH. MeXaHU3Mbl DEryJsIliMM OHTOTeHe3a Yy pacTeHUH Hu

KHUBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHUA W Pa3BUTUA TCHCTUKH KaK HAYKH. OcHoBHBIC
T€HETUYECKHUE MOHATUS U CHUMBOJEI. [ OMOJIOTHYHBIE XpOMOCOMBI, aJIJICJIbHBIC
T'CHBbI, AJIbTCPHATUBHBIC IIPU3HAKU, JOMHUHAHTHBIA H peuecanHHﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucTas JIMHUA, I‘I/I6pI/I)IBI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHEBIC METOJbI I'CHCTUKMH: T I/I6pI/II[O.IIOF HHGCKHﬁ, HHTOHOFHQCCKHﬁ,

MOJICKYJIAPHO-T €HETHUYCCKUI
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Monorubpuanoe ckpemuBanue. llepBelii  3akoH MeHnmens —  3aKoH
eaMHOoOOpa3uss THOPUIOB TEPBOrO IMOKOJICHUs. [IpaBWiio TOMHHHpPOBAHWSL.
Bropoii 3akoH Menaens — 3akOH paclierieHus npu3HakoB. L{uromoruueckue
OCHOBBI MOHOTHOPHTHOTO CKpelIuBaHus. [ MIIoTe3a YUCTOTH TaMeT.
Ananusupyrouiee ckpemuBanue. [IpoMexXyTOUHBIM XapakTep HacleJOBaHUS.
Pacuiennenve npu3HakoB MPU HEMOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetuii 3akoH MeHaenst — 3aKOH HE3aBHCHMOTO
HAacleOBaHMWsl ~ MpHu3HaKoB.  LluTojormyeckre  OCHOBBI — JUTHOPHUIHOTO
CKpEILIMBAHMUS.

CuernieHHoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CreruieHHOe
HacjeA0BaHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY IeHaMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIM MeXaHU3M ONpeAeSeHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U rereporaMeTHbl noJi. ['eHeTnueckas
CTPYKTypa IMOJOBBIX XpomocoM. HacrnenoBaHue NpPU3HAKOB, CIEINIEHHBIX C
IIOJIOM.

I'enotun kak menoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHBIM ayienn3M. BzanmMoaelcTBHE HEaJUIEIbHBIX T'€HOB.

KommnementapHocTs. Dnuctas. [lomumepus
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B3aumoneiictBre reHoTMma U cpeabl Opu  OpPMUPOBaHMU  (PEHOTHUIA.
N3menunBOCTh NpHU3HAKOB. KauecTBEHHBbIE W KOJUYECTBEHHbIE MPU3HAKUA. BHIbI
W3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACJIECICTBEHHASI.

MomudukanonHas ~ M3MEHUYMBOCTh.  Pomb  cpeabl B (OpMUpPOBaHUU
Mo (pUKaMOHHON m3MeHunBocTH. Hopma peakuumu npusHaka. BapuarioHHbII
psan u BapuarmonHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHKalMOHHON
WU3MEHYMBOCTH.

'enoTnnnueckass w3MeHYMBOCTb. (CBOWCTBA TI'€HOTUIMYECKOW W3MEHYHMBOCTH.
Bupl reHOTUITMYeCKON H3MEHYUBOCTH: KOMOWHATUBHAS, MYTAIl[HIOHHAS.
KomOunatuBHas u3MeHYMBOCT. MeHo3 W TOJNOBOM MpOIlECC — OCHOBA
KOMOMHATHUBHOM M3MEHYMBOCTU. POJThb KOMOMHATUBHOIN N3MEHYMBOCTHU B CO3JJAHUU
TeHEeTUYECKOT0 Pa3HOO0pa3usl B peiesiaX OJJHOTO BUA.

MyTtanuoHHas “3MEHYUBOCTh. BU/Ibl MyTalnii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M MHAYLUPOBAHHBIE MYyTalMH. SIAEepHBIE M LUTOIUIA3MaTUYECKHE
myrauud. Comaruueckue M I0JI0Bble MyTauuu. lIpuumHBI BO3HHMKHOBEHUS
Myrauuil. MyrareHbl M HX BIMSHUE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTALMOHHOTO TIpOLEcca. 3aKOH TOMOJIOTMYECKHX PSIOB B HACIEICTBEHHOU
n3menunBocty  (H.M.  BaBunoB).  BHesdnepHas ~ M3MEHYMBOCTH U

HaCJICACTBECHHOCTD




3.5

KapuoTun uenoBeka. MexayHapoaHass nporpaMmma HCCIEIOBAHUS TE€HOMA
YelnoBEeKa. MeTonbl M3y4eHMsT TEHETUKM YEJIOBEKA: TI'€HEaJOrMYECKHUid,
OJIM3HEIOBBIN, LIUTOr€HETUYCCKHUIA, MOIYJISIHUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE  OMpeNeeHUE  TEHOTHUIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YUCIIE C IIOMOILBIO
[II1P-ananmu3a. HacnencrBeHHble 3a00jeBaHHMS  uejdoBeka. ['CHHbIE H
XpOMOCOMHBIE ~ OOJIE3HH  4YelloBeKa.  bOJEe3HW ¢ HAaCJIeACTBEHHOU
MPEAPACIOI0KEHHOCThIO. 3HaUYEHIE MEUITMHCKON TeHETUKH B IIPEI0TBPAIICHUH

U JICUEHUH TEHETUYECKUX 3a001eBanmii yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTHKaIUsl M CENEKIUs. 3apOXKIACHUE CENIEKIIMU U JOMECTHKAIMH. YYEeHUE
H.. BaBunmoBa 0 IeHTpaX NPOMCXOXKIEHUS M MHOTo00pa3usi KyJIbTYPHBIX
pacreHuii. Ponp cenekuuy B CO3JJaHMM COPTOB PACTEHUM W MOPOJ >KMBOTHBIX.
Copt, mopona, mrTamMM. 3aKOH TOMOJIOTMUECKHX PSJOB B HACJIEICTBEHHOM
m3menunBocty H.M. BaBuiosa, ero 3HaueHue yis CEIEKIIMOHHON PaOOTHI.
Metoapl ceneknMOHHONW paboThl. MCKyccTBeHHBIN OTOOp: MacCOBBIA U
WHIMBUAYyIbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenmekuwu.  McmpiTaHue
Mpou3BoAUTENEeH MO0 MOTOMCTBY. OTOOp MO TEHOTHUIY C MOMOUIBIO OLEHKU
(heHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJIEKITMOHHONW pa0boThl. PamuaninoHHbIiM
U XUMUYECKHIl MyTareHe3 Kak MCTOYHHMK MYTalUWd Yy KYyIbTYPHBIX (OpM
opranu3MoB. Mcnonap30BaHME T'€HOMHOTO pPENAKTUPOBAHHS W  METOJOB
pekomOunanTHbIX JJHK a1 momydeHust ncXoMHOTO MaTepuaia sl CEelIeKIIUH.
[lomyuenue nonmurionoB. BuyrpuBumoBas rulpuamzaims. bimskoponacTBeHHOE
CKpellBaHue, Win MHOpuauHr. HepoacTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunHsel. Vcnons3oBanue rereposuca B cenekuuu. OtaanéHHas
ruOpunmzanus. [Ipeomonenue Oecrioaus MEKBUIOBBIX TMOpUIOB. JlocTikeHuUs

CCIICKIIMU paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBEKTBI, UCTIONIB3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIE 1 TKAHEBBIE KYJIbTYPHI,
MUKPOOPraHU3MBI, HX XapaKTepUCTUKA. TpaauiuoHHAsT OHOTEXHOJOTHS:
xJie0oneueHue, TMOMYyYeHHE  KUCIOMOJOYHBIX  IMPOJYKTOB,  BHUHOJENHUE.
Muxkpobuonorunueckuii cuHTe3. OOBEKThl MUKPOOHOJOTHMUECKUX TEXHOJIOTHUH.
[IpousBoacTBO  Oenka, AaMHHOKUCIOT W  BHTaMUHOB. LVIcKyccTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIMsl SULEKIETOK M KIOHUPOBAHWE KUBOTHBIX.
Mertoa TpaHCIIIaHTALUU SJEP KIIETOK.

XpoMOCOMHasi M TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
KoHCTpyupoBanue pexkomMOuHaHTHRIX JIHK. JlocTmkeHus W mMepCreKTHBBI
XpOMOCOMHOW W TEHHOW WHXEHepuu. MeauIuHCKHEe OHOTEXHOJOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIETOK




CucreMa 1 MHOrooOpasue OpraHM4ecKoro Mupa

4.1

buonornyeckoe  pazHooOpasue  opranm3smoB. CoBpeMeHHas  cUcTeMa
opranndeckoro mupa. IIpunmuns! kimaccudukanuu opranuzMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbl OPraHu3MOB.

Oco0OeHHOCTH CTPOEHMSI U KU3ZHEIAEATEIIbHOCTH OJHOKJIETOUYHBIX OPraHHU3MOB.
baxrepuu, apxeu, 0 THOKJIETOUHbIE TPUOBI, OAHOKIETOYHBIE BOJOPOCIH, IpYTHUe
npotuctsl.  KosloHManbHble  OpraHu3Mbl.  JIBMJKEHHE  OJIHOKJIETOYHBIX
OpraHu3MoB: aMEOOUIHOE, )KTYTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKICTOYHBIX

OPraHu3MoB. Pa3apakMMOCTh y OJIHOKJIETOUYHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHOroKk/IeTOUHbIE  pacTeHus. B3auMOCBI3p YacTeld  MHOTOKIJIETOYHOTO
opranusma. TKaHu, OpraHbl U CUCTEMbI OPTAaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm kak enuHoe neioe. TkaHu pacTeHH. TUIBI pacTUTEIbHBIX TKaHEH:
oOpa3zoBaTelibHas, TMOKPOBHAsA, MPOBOJAIIAs, OCHOBHAs, MeEXaHHYECKas.
OcobGenHocTn cTpoeHHs, (QYHKIMA W PACTOJOKEHHWs TKaHEH B OpraHax

pacTeHui

4.3

BereraruBHble 1 reHepaTUBHBIE OpraHbl pacTeHUN. OyHKIIMN OPraHOB U CHCTEM
opranoB. Kapkac pactenuii. J[BUKeHHE MHOTOKJIETOYHBIX PACTEHUI: TPOTTU3MBI
n Hactuu. [lornomenue BOMBI, YIIEKHUCIOIO Tra3a M MHUHEPAIbHBIX BELIECTB
pactenusmu. [{pixanue pacrennil. uddy3us razoB 4yepes MoBEepXHOCTh KICTKH.
TpaHcnopTHBIE CHUCTEMBbl pacTeHUW. BbimeneHwe y pacTeHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kyrukymna. CpeacTtBa macCUBHOM M XMMHYECKOU
3a1uThl. OUTOHLIMIBL.

PazgpaxkuMocTe M peryisauus y Opranu3MoB. Pa3npakuMocTb M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHfI. PocTtoBrie B€IIECTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHbIE  KMBOTHBIE. B3anMMOCBS3b 4acTeil MHOTOKIJIETOYHOTO
opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOUYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. 'omeoctas. TkaHu )KUBOTHBIX U UyeloBeKa. TUIIBI
KUBOTHBIX TKaHEW: SMUTENHalbHAs, COCIUHUTENbHAs, MBIIICYHAS, HEPBHAs.
OcobenHoctu cTpoeHus, (GYHKIMA U paCHOJOKEHHS TKaHe B opraHax

JKHUBOTHBIX N YCJIOBCKA

4.6

Oprassl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbI COETUHEHUS
KOCTEH.

JIBmkeHrne MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanme XuBOTHEIX. Iluranue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxanue kuBoTHBIX. KoxkHoe npixanue. JXKabepHoe

U JIE€rOYHOE JbIXaHHE.




JIpIXxaHW€e ITO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOECHMS
JETKUX MTO3BOHOYHBIX )KMBOTHBIX. J[bIXaTeNIbHAsI CUCTEMA YelloBeKa. MexaHusm
BEHTWIALMM JIETKUX Yy ITHL U MICKONUTAKOIMX. TpaHCIOPT BEUIECTB Y
opranu3moB. TpaHCHOPT BelIECTB y KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHas  cucTemMa  IIO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KPOBOOOpAIIeHUs. DBOJIOIMUOHHBIE YCIOKHEHHUSI CTPOCHUS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX XMBOTHBIX. BbljiereHue y opranu3moB. Beinenenue y
#KUBOTHBIX. CoKparuTenbHble Bakyoiau. Opranbl BbiaeneHus. CBsi3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BBIACIUTEIBHON CHCTEMAaMHU. BblienieHne y Mo3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKIETOYHBIX JKMBOTHBIX. [loKpoBBI M HX
MIPOU3BO/IHBIE.

PazgpaxkuMocTs 1 perynsnns y opraHu3MoB. PazapakumMocTs y OJHOKIETOYHBIX
opraHm3moB. Takcuchl. Pa3znpakMMoCTb W peryisiuus y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BeNIeCTBAa U MX 3HAYEHUE.

Hepshas cucrema u pediaexkTopHas peryisius y MHOTOKJIETOUYHbIX KUBOTHBIX.
HepBHas cuctema m €€ oTaenbl. OBOJMIOLHAOHHOE YCIOXHEHHE CTPOEHUS
HEPBHOU CHUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anroputmMoB M mporpamMm Uil 3¢G¢GeKTUBHON (DYHKIIMOHAIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJOMOB

MUKPOOPIraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpraHu3Mm 4eroBeKa U ero 3I0pOBbE

5.1

Oprasbl ¥ CUCTEMBI OpPraHoB ueoBeka. OTaebl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pedmekc um pednexropHas nyra. be3ycioBHbIE W YCIOBHBIC
pedaekcel. 'ymopasibHasi peryisius W SHIAOKPHHHAS CHCTEMa JKMBOTHBIX H
yenoBeka. JKene3bl 3HI0KPUHHOM CUCTEMBI U UX TOPMOHBI. J[eiiCTBHE TOPMOHOB.
B3auMocBsI3p HEpPBHOW M SHAOKPHHHOW cHCTeM. [ umoTamamo-rumnoduszapHas

cucrema. Pednexc u pednexropnas ayra. besycinoBuble 1 yclIOBHbIE peieKChl

5.2

3amuTa opranu3ma ot OonesHei. IMMmyHHas cuctema yenoBeka. Kietounslii u
TyMOPAJIbHBIM UMMYHUTET. BpoxI€HHBINA, MpUOOPEeTEHHBIN crenupuIecKuii
uMMyHUTET. Teopus KIOHAIBbHO-ceNeKTUBHOTO uMMyHuTeTa ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBEThl OpraHu3MoB. Poub

BpO)I(,Z[éHHOFO HUMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JcBaHUI

5.3

KpOBeHOCHaH cucTeMa u eé OpraHbI. Cepz[ue, KPOBCHOCHLIC COCYIbl U KPOBb.

Kpyru kpoBooOpamenus. Pabota cepaua u e€ perynsuus
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I[BIX&HI/IG YCJI0BCKaA. I[I/I(b(by3l/lﬂ ra3oB 4epe3 TIOBCPXHOCTb  KJIICTKH.
I[BIX&TGHLH&SI CHUCTEMA YCJIOBCKA. I[bIXaTCJIBHaH IMOBEPXHOCTh. PCFYJ'IHI_II/ISI

JIbIXaHus. [{pIxaTelbHbIe 00BEMBI




5.5

[MumeBapurensHas cucreMa 4yenoBeka. OTaenbl MUIIEBAPUTEIBHOIO TpPAKTa.
[InmeBapurenbHple  Keyne3bl.  BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE

MUILEBAPEHUE

5.6

IToxpoBel W ux mnpousBoanbie. Opranbl BeigeneHus. [louku. CrpoeHue u
¢byakunonupoBanue HehpoHa. GUIBTpaIHs, CEKpEIHs 1 00paTHOE BCaChIBAHNE

KaK MeXaHU3MBbI pabOThI OpraHoB BeiAeneHHs. OOpa3oBaHUe MOYH y YETIOBEKa

5.7

I[BI/DKGHI/IG YyeJIoBeKa: MbIicuHas cucrteMma. CKeJIeTHBIE MBIIIIbBI 1 UX pa60Ta.

CrtpoeHnue u TUIBI COeAMHEHUST KOCTEH

Teopus 3Bomronuu. Pazputue xu3Hu Ha 3emiie

6.1

OpomoronHas  Teopuss Y. JlapeunHa. Ilpenmochuiku  BO3HHKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HaydHas nesrenbHocTs Y. JlapBuHa.

JIBuxymue cuibl 3BooLMH BUA0OB 1o Y. J[apBuHy (BbICOKAasi HHTEHCUBHOCTD
pPa3MHOXEHHsSI OpPraHU3MOB, HAaclleJICTBEHHAass HW3MEHYUMBOCTh, OOprOa 3a
CYyLIECTBOBaHHE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoit Teopun sBostounu (CTI). HelitpanbHas Teopus
sBosmon. CoBpeMeHHas 3BOJIIOIMOHHAsA OMOJIOTHS. 3HaUYE€HUE SBOTIOIMOHHOMN

TeopuH B GOPMHUPOBAHUN €CTECTBEHHO-HAYYHOU KApTUHBI MUPa

6.2

[Monmynsimust kak sjeMeHTapHas eAuHHIa 3Bostourud. COBpPEMEHHbIE METOIbI
OIICHKH T€HETHYECKOrOo pa3HOOOpa3usi U CTPYKTYphl Mmomynsuuidl. M3meHeHue
reHooHa MOMyJASUU KaK AJIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapmau, B. BaitnOepra.

DOnemeHTapHble (AKTOPbl (IBMXKYIIME CHIIBI) 3BOJIIOLMU. MyTallMOHHBINA
nporecc. KomOuHaTMBHAs w3MEHYUBOCTh. JIpelid) TEeHOB — ciydaiiHbIe
HEHANpaBJieHHbIE HW3MEHEHUs YacTOT ajulenied B momymsauusax. Oddekr
ocHoBarens.  Murpauuu.  M3omsuus — momynsuuid:  reorpaduueckas
(mpocTpaHCcTBEHHAs ), OHoJIorHUeckas (pernpoayKTUBHAs).

EctectBennsiii  0oTOOp — HampaBisiromuii  ¢gaktop sBomonun.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWKYIIUN, CTaOUIU3UPYIOLIUH, pa3pbIBAIOIIHA
(mu3pyntusHbIi). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OPraHM3MOB  Kak  pe3yidbTaT  MHUKPOIBOIIOIUHU.
Bo3HuKHOBeHHE  MPHUCIOCOONEHUM y  OpraHu3mMoB.  ApoMopdo3bl U
uanoanantanuu. [Ipumeps! npucnocoOnenuii y opranu3MoB. OTHOCUTENHHOCTh
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BuaooOpa3zoBaHue Kak pe3yibTar
MUKpO3BOJIOIu. V3omsmums — kitoueBoil gaktop BumooOpazoBanus. Ilytu u
CHOoCcOOBI BHUJI000pa30BaHUSA: aJIONaTPUUECKOE (reorpaduueckoe),
cUMIaTpUyecKkoe  (DKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJMUILIONAU3AIINS,

r1/16p1/1;[1/13au1/1;1). I[J'II/ITCJ'H:HOCTB 9BOJIIOLIUOHHBIX IMTPOLECCOB.




MexaHu3mbl (GOPMUPOBAHHS OHOJIOTHIECKOTO pa3HOOOpa3usl.

PoJib 3BOJIOIMOHHON OHOJIOTHH B Pa3pabOTKe HAyYHBIX METOJIOB COXPaHEHUS
Ooropa3zHooOpaszus. MUKPOIBOIIONUS M KOIBOJIIONHUS MApa3sUTOB U MX XO3SEB.
Mexanu3mbl (GOPMUPOBAHHUS YCTOMYMBOCTH K AHTUOMOTHKAM W CIIOCOOBI

O0pbOBI C HEl

6.3

Metoapl U3y4eHUs] MaKpOIBOIIONHHU. [[aeoHTOIOTHYECKHEe METO b H3yICHHUS
sBosmonuu. [lepexonnbie Gopmbl M PUIIOrEHETUUECKHUE PSAAbl OPIraHU3MOB.
Buoreorpaduueckue MeTo 161 H3ydeHus 3BotoLud. CpaBHEHUE QIIOPHI U (hayHBI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emin. Buasl-asHaeMuku
Y PEJHKTEHI.

OMOpPHOJIOrMYECKHE M CPAaBHUTEIBHO-MOP(OIOTHUECKUE METOIbl HU3Y4YECHHUS
HBOJIIOIMH. ['eHeTHUeCKne MEeXaHWU3MBI HBOJIOIMK OHTOTEHE3a W TIOSBICHUS
HBOJIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W AHAJIOTMYHBIE OPraHBL
Pymumentapaple  opraHbl W aTaBU3MBL ~ MOJIEKYIISIPHO-TCHETHUECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOABl  W3YYCHHS  DBOJIOIHH.
I'omonoruunsie reHsl. COBpeMEHHBIE METOJIBI TOCTPOSHUS (PUITOTEHETHYECKIX
JIePEBbHEB.

XPOMOCOMHBIE MyTaIlMH U IBOJIIOLHSI FEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBuiia) 3BOJONHMH. HeoOpaTuMoCTh SBOIOIHUU.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMITOB IBOJIIOITUN

6.4

Haydnple rumoTe3sl MPOUCXOXKACHMsI >KM3HM Ha 3emse. AOuoreHes w
naHcrepMus.  JloHaydyHble — NpEACTaBICHUS O  3apPOKIACHUM  KU3HHU
(kpeaunonusM). ['umoresa MOCTOSHHOTO CaMO3apOXKACHUS IKU3HU U e
ompoBepkenue omnbiTamu  dO. Pemu, JI. Cnammanuanm, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Talbl HeOpranuyeckoi sBomoruu. [lnanerapuas (reojorudeckast)
IBOMIONMS. XHUMHUYECKash HBOJIIOLMS. AOHOTEHHBIH CHHTE3 OPraHUYeCKUX
BemlectB 3 Heopranmdyeckux. OmbiT C. Mummnepa u I'. FOpu. OGpazoBanue
noJMMepoB U3 MoHoMepoB. KoanepBaTtHas runore3a A.M. Onapuna, runoresa
nepsuuHoro OyneoHa J[x. XonaeitHa, reHerudeckas rumote3a . Mémnepa.
Pu6o3umser (T. Yek) u rumoreza «mupa PHK» V. I'mnbepra. ®opmuposanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKIETKH.

Ucropusa 3emnn u Metonsl €€ uzyueHus. Vckonaemple OpraHnyecKue OCTaTKH.
I'eoxpononorust u €€ Metonpl. OTHOCUTENBHAS U A0CONIOTHAS TE€OXPOHOJIOTHSI.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXH.

HauanbHbie sTansl opranndeckoil sBotounu. [losBienne u 3BOIOLNS TEPBBIX

KJICTOK. 3BOJ’IIOI_II/I$I Metabonn3Ma. Bo3HUKHOBeHHE NEPBBIX SKOCHUCTCM.




CoBpeMeHHbIE MHKpPOOHbIE OWOIIEHKM KaK aHajJor MepBbIX Ha 3emie
coobuiectB. CTpomMatosuThl. [IpOKapHOTH U 3YKapUOTHI.

[IpoucxoxxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOLUOHHOE MPOUCXOKICHHUE
BUpycoB. [IpoucxoxaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HMKHOBEHME
OCHOBHBIX I'pYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE JTanbl SBONIONMU BBICIINX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pacteHuii. Beixon pacreHmid Ha cyumry. IlosiBiieHHME CHOpPOBBIX PacTeHUM H
3aBoeBaHMe MMM cymd. CemeHHble pacTeHHs. lIpomcxoxkieHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHbBIE apoMoOp(do3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — NOSIBIEHNE COBPEMEHHBIX
tunoB. [lepBbie Xop0BbIe )KUBOTHBIE. JKU3HB B BOI€. DBOJIOIMS TI03BOHOYHBIX.
[Tpoucxoxnenue ampuduii u pentunuit. [IporucxoxaeHne MIESKONMUTAOIMNX U
ntull. [lpunnun kiaroueBoro apomopdosa. OcBoeHue Oecro3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMH CYILIH.

PasButHe xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXeH, IPOTEPO30ii, Maaeo30i,
Me3030#, KaitHO30#l. OOImmas xXapakTepUCTHKA KIMMaTa M TE€OJOTHYECKHX
mpoueccoB.  [losBneHMe W pacuBEeT  XapaKTEpHbIX  OPraHU3MOB.
VYraeoOpazoBaHue: €ro ycJaoBHs U BIMSIHUE HA T'a30BbI COCTaB aTMOC(EpBHI.
MaccoBble BBIMUPAaHUS — 3KOJOTMYECKHE KpHU3MCHl Ipouuioro. IIpuuuHbEl 1
CJIEACTBUSI MAacCCOBBIX BhIMUpaHUl. COBPEMEHHBIN IKOJOTMUECKUN KPU3ZHUC, Er0

0COOEHHOCTH

6.5

Paspensl u 3agaum anTpomnosiornd. Metonel antponosnorud. CraHOBIIEHHE
IIPEICTABICHUN O IIPOUCXOKICHUH YesloBeKa. COBPEMEHHBIE HAYYHBIE TEOPHUH.
CX0ICTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEIOBEKAa € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYECKHE, ($U3H0JI0r0-0MOXUMHYECKHE,
noseneHdyeckue. OTMuMs 4YelloBeKa OT JKUBOTHBIX. lIpsAMoxoxnaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOU
CUTHAJILHOM CUCTEMBI.

JBwxyie cuibl (GakTopbl) aHTpororeHesa: OUMOJOIHMUECKHE, COLUANIbHBIE.
CooTHolleHne 6MOJIOTHYECKUX U COLUANIBHBIX (PAKTOPOB B aHTPOIIOT'€HESE.
OcCHOBHBIE CTagUU AHTPOIIOTEHE3a. ABCTPAJIONUTEKH — JBYHOTHE IPENKH
mojen. YenoBek yMenbli, IEpBBIE W3TOTOBIEHUS Opyaud Tpyna. Yemnosek
NpSAMOXOJAIIMA W TepBBIA BBIXOJ JioAed 3a mpeaensl Adpuku. Yenosek
reiiensoeprckuii — o0Imuil MpeIoK HeaHAEPTaIbCKOTO YeJOBEKa U 4YeloBeKa
pasyMHOro. YenoBek HEaHIAEPTAIbCKUM KaK BHJ JIIOAECH XOJOAHOIO KJIMMaTa.
UYenoBek pa3yMHBI COBPEMEHHOIO THIIA, ACHUCOBCKUM YEJIOBEK, OCBOCHHUE

KOHTHUHCHTOB 3a IMpcaAcIaMnu A(pr/IKI/I




DBOMIONMSI COBPEMEHHOTO 4YelloBeKa. EcTecTBEHHBIN OTOOp B MHOMYJSIMAX
yenoBeka. MyTanmoHHbIH mponiece ¥ noauMopdusm. TlomynsunoHHbIe BOJIHBL,
nperid reHoB, Murpaius 1 «3PQGEKT 0CHOBATENS» B MOMYIISALUIX COBPEMEHHOTO
YeJI0BEeKa.

Yenoseueckue pacel. [lomarne o pace. boisbmme pacel: eBpomneouHas
(eBpasmiickasi), aBCTpajO-HErpouaHasi (dKBAaTOpHAIbHAs), MOHIOJIOMIHAS
(a3marcko-amMepuKaHcKasi). Bpemst u myTu pacceneHusi 4eJoBeKa IO TUIaHeTe.
EnuncTBO  yenmoBeueckmx pac. HayuHas HECOCTOSITENBHOCTh — pacu3Ma.
[TpucrocoOIeHHOCTh YeTIoBeKa K Pa3HBIM YCIOBUSM OKPY)KAOIIEH CpeIbl.
Bnusinue reorpaguueckoid cpeapl M Apeida reHoB Ha MOPQOJOTUIO U

(hU3HOJIOTHIO YeTIOBeKa

OKOCHCTEMEI U MpUCYyHIUC UM 3aKOHOMECPHOCTHU

7.1

Paznens! u 3agaun sxosorun. CBsI3b 3KOJIOTUH C IPYTUMHU HAyKaMU.
Metonel 3konoruu. lloneBsie HaOmoaeHUS. ODKCIEPUMEHTHI B SKOJIOTHHU:
MpUPOJIHEIE W JabopaTopHble. MojaenupoBaHue B JKOJIOTHH. MOHHUTOPHHT

OKPYXKaIOIIeH Cpebl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

DKoJjorudeckre (GakTopbl U 3aKOHOMEpPHOCTU uX aAedcTBus. Kiaccudukanus
9KOJIOTUYECKHX (DaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTPOTIOTCHHBIC.
OO0mue 3aKOHOMEPHOCTH JCHCTBUS JKoJOoTHYecKuX (aktopos. I[lpasuio
muanmyMma (K. lnpenrens, 0. JInbux). TonepaHTHOCTb. DBpHOMOHTHBIEC H
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnyeckue ¢aktopsl. CBeT Kak dKojorudeckuii paxrop. JlelcTBre pa3HbIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKUE TPYIIIBI
pacTeHuii M >KMBOTHBIX 0 OTHOIIEHHMIO K cBeTy. CHUrHanbHas poJib CBETa.
DOTONEPUOAU3M.

TemmepaTypa Kak »dKojJiormueckuii ¢akrop. JleiicTBue TemiepaTypsl Ha
opranu3Msl. [loHKUI0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak oskonoruueckuit Qaxrtop. Ilpucnocobnenus pacreHwii K
HoJiIepsKaHuio BoAHOro Oananca. Kiaccudukanus pacTeHU MO0 OTHOLICHUIO K
Bojie. [Iprcnoco6ieHns )KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXKHMA.

Cpenbl o0uUTaHUs OpPraHU3MOB: BOJHAsA, HA3EMHO-BO3JYIIHAS, MOYBEHHAs,
rIyOWHHAs TOAMOYBEHHAsl, BHYTpUOpraHuzMeHHas. DOU3HKO-XUMUYECKHE
0COOCHHOCTH cpefl oOuTaHus opranusmoB. [IpucmnocoOneHus OpraHu3MoB K
YKU3HU B Pa3HBIX CpEax.

buonoruuecknie putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJM4YHbIe PUTMBI. [IpUCIIOCOOIEHHOCTh OPTaHU3MOB K C€30HHBIM U3MEHEHUSIM

YCIIOBUMN KU3HH.




XKuznennsie popmbl oprann3moB. [lorstue o xu3HeHHOU (opme. JKu3HEeHHBIE
(OpMBI pacTeHUi: NepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHUE TPaBBI,
OJIHOJIETHHE TpaBbl. JKu3HeHHbIE (OPMBI KHUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOuoHTBI. OCOOCHHOCTH CTPOCHHSI B 00pa3a )KU3HU.

BuoTtnueckue daxTopsl. Buasl OMOTHYECKUX B3aWMOJICHCTBUNA: KOHKYPEHIIHSA,
XMIHUYECTBO, cUMONO03 U ero gopmsl. [lapazurusm, koonepanus, MyTyaausMm,
KOMMEHCAJIM3M  (KBapTHPAHTCTBO,  HaxJIeOHMYeCcTBO).  Herpoduueckue
B3aMMOJICHcTBUS  (Tommueckue, (opudeckue, ¢adbpuveckne). 3HAUYCHHE
OMOTHUYECKUX B3aMMOJEHCTBUM /Ui CYIIECTBOBAHMSI OpPraHU3MOB B CpeJne

oburtanus. [IpuHIUMI KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU momyssiuun. [Tonmynsanusi kak Ouosiorudeckas
cuctemMa. PoJib HEOTHOPOTHOCTH Cpeibl, PU3NUECKUX 0aphEPOB U 0COOCHHOCTEM
OroJIOTUH BUJOB B (POPMUPOBAHUH TTPOCTPAHCTBEHHON CTPYKTYPHI MOIYJISIIHIA.
OcHOBHBIE TOKa3aTEeNHM TOMYJSIIIUU: YUCIEHHOCTh, TJIOTHOCTh, BO3PACTHAs U
MOJIOBasi CTPYKTypa, POXKIAAEMOCTb, TPHUPOCT, TEMI POCTa, CMEPTHOCTb,
MHUTpaIs.

DKoJyiorudeckasi CTpykTypa mnomyiasnud. OIleHKa YHUCIEHHOCTH TMOMYJISIUH.
JluHaMuKa TOMYJIANAA U €€ Peryysnus. bBUOTHYECKU MOTEHITUA MTOTYISIIAN.
MogenupoBanue JUHAMUKH monyiasnud. KpuBble pocTa YHUCICHHOCTH
nonyssinuy. KpuBble BEDKUBaHUS. Perynsius 4UCICHHOCTH TOMYJISAIHA: POJTb
(hakTOpOB, 3aBUCAIMX M HE 3aBUCANIAX OT IUJIOTHOCTH. OKOJOTHYECKHE
cTparerun Bua0B (r- u K-ctpaterun).

[Tonsatue o0 »skoylorMvecko Humie Buaa. MectooOutanue. MHoOroMepHas
MoJienb skoJiorndecko HumM Jx.M. XaTtuuHcoHa. PazMepbl 3KOJOTMYECKOM
Humy. [loTeHnmranbHas 1 peaTu30BaHHAs HUIIIN.

Bun kak cucrema nomymsuuid. Apeaibl BUIOB. Buabl M MX JKU3HECHHbBIC
CTparerud. 3aKOHOMEPHOCTH  TIOBEJACHUS W  MUTPAlMA  YKUBOTHBIX.

buonornueckue naBazumn JYXXEPOJAHBIX BUIOB

7.4

CooOmectBa opranuzMoB. buoreHos u ero crpykrypa. CBs3u MexIy
opranu3MamMu B OHOIEHO3e. DKOocHcTeMa Kak OTKpeiTasg cucrema (A.J[x.
Tencnu). OyHKIMOHATIbHBIE OIOKHM OPraHU3MOB B AKOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpodudeckne ypoBHH. Tpoduueckne memu U CeTH.
Abunotnueckue 610k 3KkocucteM. [louBel U wiIbl B 3kocucTeMax. KpyroBopor
BEILECTB U MMOTOK YHEPTUU B IKOCUCTEME.

OcHoBHBIE MOKa3aTenu 3KOcUcTeMbl. bromacca U mpoaykuusa. DKOJIOrHYeCcKue
MUPAMHUJIBL YKCell, OMOMAaCChl U DHEPTUU.

HamnpaBnenHble 3aKOHOMEpPHBIE CMEHBI CO00IecTB — cykieccun. [lepBuunble u

BTOPHUYHBIC CYKLNCCCHMU W HUX IPUYUHBIL. AHTpOHOF €HHBbIC BO3JCHUCTBHUSA Ha




cykueccun. Knmmakcroe cooOmectBo.  buopasnooOpasme #  mojiHOTa
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCHUCTEMBI. AHTPOINOTCHHBIE SKOCUCTEMBI. ATPOIKOCHCTEMA.
ArporieHo3. Paznuuus Mex 1y aHTpOIIOT€HHBIMH U TPUPOJHBIMHU SKOCUCTEMAMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢iopa
u ¢ayna. CunHanTpomm3amus ropojackod QayHsl. buonormdeckoe wu
XO35IICTBEHHOE 3HaYEHHE arpo’KOCUCTEM U ypOO3IKOCHCTEM. 3aKOHOMEPHOCTH
(hopMHpOBaHKSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHUCTEMaX.
[Tepenoc 3HEpruu u BEMECTB MEXAY CMEKHBIMU 3KOCUCTEMAaMU. Y CTONYUBOCTh
OPraHuW3MOB, TIOMYJSALMA ¥ OSKOCHCTEM B YCJIOBHUSX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3/ICUCTBUM

7.5

buocdepa — oOmeranerapuass oOojiouka 3eMiu, TJ€ CYIIECTBYET WIH
cyuiecTBoBana >ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. Obnactu
6uocoepsl u e€ coctas. Kupoe BemecTBo 6uochepsl U ero PyHKIUH.
3aKkOHOMEpHOCTH cyuiecTBoBaHUs Onochepsl. OcobeHHOCTH OHochepsl Kak
ro0anbHOM  JKOCHCTeMBI.  J[MHamMuueckoe paBHOBecwme B  Omocdepe.
KpyroBopoTsl BemiecTB W OHOTEOXMMHYECKHE IHMKIBI (yriiepona, a3oTa).
PurmuvHOCTH siBeHH B Onocdepe.

3onanbHOCTH Ouochepsl. [Tonstue o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOWHBIC JIeCa, CMEIIAHHBIC M ITUPOKOJIUCTBEHHBIC Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOTHMYECKUE Jieca, BBICOKOTOphs. KiMMar, pacTUTENbHBIA |
KUBOTHBIA MHp OMOMOB CYIITH.

CtpykTypa u (QyHKIHS XUBBIX CUCTEM, OIIEHKA MX PECYpPCHOTO MOTCHIMANA U

onochepHbIX GYHKITUN

7.6

DKOJOTHYECKHE KPU3KUChI U UX NMPUYHHBL. Bo3aelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OXxpaHa Bo3/1yxa. 3arpsa3HEHUE BOJIHOU CPEIbI.
Oxpana BoJIHBIX pecypcoB. Pa3zpymienne nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpONIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIM M KMBOTHBIA MHp. OxpaHa
PacCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHLMUIIBI OXPAHbI MTPUPOIBL.
Kpacubsie xuuru. Ocobo oxpansemble npuponnsie teppuropuun (OOIIT).
Bboranunueckue caipl U 300JI0THYECKUE TTAPKU.

OCHOBHBIE TPHUHIMIBI YCTOWYMBOIO PA3BUTHSl YEIOBEYECTBA W IPHUPOIBL
PanponanbHOe  OPUPOJOMONB30BAaHME U COXPAaHEHHWE  OHOJOTUYECKOTO

pa3zHooOpaszus 3emin
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