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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
ypOBHE cpeaHero oOiiero obpa3oBaHus pa3zpaboTraHa Ha ocHOBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoOro mnpeamera «buornorus» wu
OCHOBHBIX TOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCIIUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuHble mnpenMerb». CornacHo mnonoxenusasm OI'OC COO npodunbHbie
yueOHbIe MpEeIMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SBISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM TpodecCUOHANBHBIM U BRICIIUM 0OpazoBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE 00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBA3AHHBIX C MpodopueHTaruell 00yJaronmxcs M CTUMYJIHPOBAHUEM
UHTepeca K KOHKPETHOH 00JIacTh HayyHOTO 3HAHUS, CBS3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTHUEHN, TICUXOJIOTUEHN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
HeNMu M 3ajadax M3ydeHus ydeOHoro mpenMera «buonorus» Ha yriyoaéHHOM
ypOBHE, onpeenseT o0sa3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP)KaHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3jieliaM U TeMaM, paclpeaesieHne Mo Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuaia C y4&Tom
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOro Tpoliecca,
BO3PACTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mporpamme 1o Ouosioruu
pealin30BaH MPUHIMUI MPEEeMCTBEHHOCTH C H3Y4YEHHEM OMOJIOrMH Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omarogaps dYeMy IPOCMATPUBAETCA
HaNpaBJICHHOCT, Ha  MOCIEAYyIOIlee pa3BUTHE  OMOJOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEJICTaBICHUH O 3J0pOBOM 00Opasze >KU3HHU, Ha
BOCIMTAaHUE OEPEKHOTO OTHOIIEHUS K OKpYXKaloIew npupoaHou cpene. B
nporpamMme no OWOJIOTHM TakXe MOKa3aHbl BO3MOXHOCTH y4e€OHOro IMpeaMera
«buonorus» B peammzauuu TpedoBanuii PI'OC COO Kk mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W MPEIMETHBIM pe3yjbTaTaM OOy4YeHHUS U B
GbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHON  JIESTEIBLHOCTH
00yJaronuxcss IO OCBOCHHIO COACPKaHUS OMOJOTHYECKOro OO0pa3oBaHUs Ha
YPOBHE CPEIHETO 00I11eTr0 00pa3oBaHUs.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJE€ U OPUEHTUPOBAH Ha



pacmvpeHre M yriayOleHue 3HaHWW O0y4aroluxcs O >KMBOW MPUPOJIE, OCHOBax
MOJIEKYJIIPHOM M KJIETOYHOW OMONOruHM, 3MOPHOJOTMM U OHOJOTUU Pa3BUTHS,
TE€HETUKH, CEJICKIIUU, OUOTEXHOJIOTUH, YBOJTIOIIMOHHOTO YUYEHHUS U YKOJIOTHUU.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriIyOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCS K MOCIEAYIOIEMY MOJYYEHHUIO
OMOJIOTMYEeCKOro  o0pa3oBaHUsi B By3aX M OpraHM3alusx  CpPEIHEro
npodeccruoHaabHOro oopazoBanusi. OCHOBY €ro CoJiep>KaHMs COCTaBISET CUCTEMa
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKHX Pa3feoB OMOJOTMH Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
pacuiupeHbl W yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpPraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX IKU3HH,
JIOTIOJTHUTENIBHO BKJTFOUCHBI OMOJIOTHYECKHUE CBEICHUS MTPUKIIATHOTO U IIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTErpanusi OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, IMOJYUYCHHBIMH OOYYAIOIIMMUCSA TPH HU3yYECHUH
bu3nKu, XuMuu, reorpaduu 1 MaTEMaTUKH.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mipeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MOAXOABl K H3yUYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHBIE JUIsl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3allMH, BOJIIOIIMN OPraHUYECKOTO MHUpa Ha 3emJie,
COXpaHEHHUs OMOJOTUYECKOro pa3zHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJIEKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMONOTUN PAa3BUTUSA, TEHETHUKU U CEJICKI[MH, OMOTEXHOJOTUU M CHUHTETHYECKOMU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOYYaIOMUXCsA MO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydaroTcs SBOIIONMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4JarommMMHCs OMOJOTUYECKUX TEOPU M 3aKOHOB, WJCH, MPUHIIUIIOB W TMPABHII,
JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpPa3WH M OCOOCHHOCTSX KIIETKH, OpPTaHW3Ma, TOIMYJISIIHH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX TOCTHIKCHHSIX, COBPEMEHHBIX
UCCJIEOBAaHUAX B OMOJOTHH, MPUKIAJIHBIX aCHEKTaX OMOJOTMYECKUX 3HAHUU. JIJist
pa3BUTHS W TOIJCPKAHUS HHTEpeca OOy4aromuxcsi K OWOJIOTUH Hapsay Co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUYECKOIO MaTepuajia B COACpP>KaHUHM MPOTrpaMMbl
1o OUOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEHN CTAHOBJICHUSI U PA3BUTHS
TOM WM WHOW 001acTu OWONOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YU€HBIX B PEIICHUE BAXKHEUIIIUX OMOJOTUUECKUX U SKOJIOTUYECKUX MPOOIIeM.



Lenb uzydenus: yueOnoro npeamera «buonorus» Ha yriryOnéHHOM ypOBHE —
OBNAJiCHHE  OOYyYalOMMMHCS 3HAHUSMH O  CTPYKTYypHO-(QYHKIIMOHAIHHOU
OpraHM3allMd J>KUBBIX CHCTEM pa3HOTO paHra M NOpUOOpeTeHHE YMEHU
UCIIOJIb30BaTh ATH 3HAHMS B (POPMUPOBAHUHU HMHTEpEca K ONpeAenEHHONU 00nacTu
npodeccHOHaIbHON JeATEeIbHOCTH, CBA3AHHOM ¢ OuWOJIOTHEH, WM K BBIOOpY
y4eOHOr0 3aBeICHUS JJIsl TPOIOHKEHUSI OMOJIOTHYECKOT0 00pa3oBaHuUs.

JlocTkeHne 1enu  u3ydeHusi ydeOHoro mpeamera «buomorus» Ha
yriay0iaEéHHOM YpOBHE 00€CIeYMBAETCs PEIICHUEM CIIEIYIOIINX 3a]1ay:

OCBOEHHE O0OYYarOIMMUCS CHCTEMbI OMOJIOTHYECKHX 3HAHWI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHIEHIIUIX, THIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUiIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSAX OHOJOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOomyJsilus, BUa, OMOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX MCCIICIOBAaHUIX B OMOJIOTUH;

O3HAKOMJICHHE OOYYarOmMXCS C METOJaMU TIO3HAHHS JKUBOW IPHPOJIBI:
UCCIIEJIOBATEILCKUMU ~ METOJaMH  OHMOJOTHYECKUX HayK (MOJICKYJSIDHOH |
KJIETOYHON OHOJOTHUH, HSMOPHUOJIOTUU U OHOJIOTUM PA3BUTHS, TEHETUKH W
CEeJIeKIIMU, OWOTEXHOJIOTMM M CHUHTETHYECKOM OHOJIOTMH, TMaJIeOHTOJIOTUH,
HKOJIOTHUHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJNEHUST  OMOJIOTHYECKUX
UcclieloBaHud B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh W MCIOJB30BaTh OMOJIIOTMYECKYI0 WH(POPMAIINIO; MOJIB30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM;, YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIUATbHO-)KOHOMHUYECKHMMU U  IKOJIOTHYECKUMHU
npobjieMaMu 4YelIOBEYECTBA; OLICHUBATH MOCIEACTBUS CBOEH JEATENBHOCTH IO
OTHOILIEHUIO K OKpY)Kalolled NPUPOAHON cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoGUIaKTHKH WHPEKIMOHHBIX 3a0071€BaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOMN KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsiIX MPHUPOAHOTO UM TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HAyYHBIE OTKPBITHS B 00J1aCTH OUOJIOTUH;

pa3BuTHE Y O0yYaIOUIUXCA WHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IpOIlECCE 3HAKOMCTBA C BBLIAIOIIMMUCSH OTKPBITUAMH U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOJieMaMu, METO0JIOTHEN
OMOJOrNYECKOTO UCCIIEIOBAHHUS, IPOBEACHHUS AKCMEPUMEHTAIbHBIX
MCCIICIOBAaHHN, PEIICHUS] OMOJIOTUYECKUX 3a/1ad, MOACTUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTAHHE Y OOYYarOIIMXCs LIEHHOCTHOTO OTHOIIEHMS K KUBON IPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEKTaM U SIBICHUSAM; (OPMHUPOBAHUE IKOJOTUYECKOMH,
IF€HEeTUYECKOW TIpaMOTHOCTH, OOIIe KyJbTyphl TOBEACHHS B IPUPOJIE;
WHTETPAIlUU €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4arolMMUCAS ~ KOMIETEHTHOCTH B palMOHAIBHOM
IPUPOIOTIONIH30BAHUM (COOJIOICHUE TMPAaBUJI TOBEJACHUS B TPHUPOJIEC, OXPaHbI
BUJIOB, KOCHCTEM, OUOC(hEephl), COXpaHEHUU COOCTBEHHOIO 370POBbS U 3/10POBbS
OKpYXXaromux Jojeid  (coOmogeHuss Mep NporiakTUKu — 3a00JeBaHUM,
oOecrieueHue 0E€30MaCHOCTU JKU3HENEATENbHOCTH B YPE3BBIYAHHBIX CUTYaIUSIX
OPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYCCKUX 3HAHUW U YMCHHUH B TIOBCCIHCBHOM JKU3HM;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpazoBaTeIbpHON TPACKTOPUHU, CITOCOOCTBYIOIIEH
nocieaymneMy mnpodecCHOHATIbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUHU C
WHIUBUAYaJTbHBIMU HHTEPECAMH M IIOTPEOHOCTAMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIITyOJICHHOM
YpOBHE cpeliHero oduiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelno).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYy4EHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
OpOJOJKEHUE OMOJIOTrMYEecCKOro Oo0pa3oBaHUs B  OpPraHU3AlUSIX CPEIHETO
podeCCHOHATBFHOTO U BBICIIIETO 00pa30BaHUA.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0OYICHUU OHMOJIOTHN HA YyriayOJIEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE Ta0OpaTOPHBIX M MpaKTHUUecKuX pabor. Taxke ywactue
00ydJaromuXxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OMNpEACNAeTCS YYUTEIeM Ha OCHOBE  HMMEIOIINXCS
MaTEPHATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmebl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHoi utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUsSI — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUS
Ouonornu.  buonmornueckue  Hayku W U3y4yaéMble UMM IIPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJioruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouonoruel. 3Ha4YeHHE OHOJIOTUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHMCTBE,
MPOMBIIIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeui, I'. Mennens, B. U. Bepnanckuii, W. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKupbie cuctembl Kak mpenMer uszydeHus Ouonoruu. CBONCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKAHEBBIN, OpTraHU3MEHHBIM, MOIMYJISIHUOHHO-BUIOBOM, AKOCUCTEMHBIN
(OuoreornieHoTHYeCKUi), Omocdeprsiid. I[lporeccrl, NpPoOUCXOMSIINE B JKHBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIIecTBOBAHUS
Marepuu. Hayku, nsydaromine >KMBble CUCTEMBI Ha Pa3HBIX YPOBHAX OPraHU3aLINH.

N3yuenue xuBbIX cucteM. MeTtonbl Ouonmormueckod Hayku. HaGmromenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMAaTH3anus, Mmetaananus. [lonsitue o 3aBucumoin u
He3aBUCUMOW mniepeMeHHoM. IlmanupoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runoresza. [lonsitue BHIOOPKU U €€ JTOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbTaToB. [lprumHBl uUCKaxeHHs pPe3ynbTaToOB JKcrepumeHTta. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmumpt u cxembl: «OCHOBHBIE MPHU3HAKU JKU3HW», «bUONOrnyeckue
cucTteMbl», «CBOWCTBa JKMBOM MaTepun», «YPOBHHM OpPraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOTro opraHuzmay, «buoreornenos», «buocdepa», «MeToasl
U3YUYCHUS )KUBOU IPUPOIBD.

O6GopynoBanue:  jabopaTopHoe  O0OpyJOBaHME  JJISI  TPOBEACHUS
HAOII0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «VIcronb30BaHUE PA3MUYHBIX METOJIOB IPH
W3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS e€IUHMIA >KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOXKECHHUS COBPEMEHHOM KJIETOUYHOMN
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OWOJIOTMH:  MHKPOCKOIIHSI,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, Iu]depeHIraibHoe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHnue @uxcupo8anHulx
Ka1emokK. DNEKTpOHHAsT MUKpockonusi. Kongokanvhas muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IToptpetsr: P. I'yk, A. Jleenryk, T. [lIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«Hctopus pa3BUTUS METOAOB MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIIETOK.

IIpakTuueckas padora «l3yueHne METONOB KJIETOYHON OUONOTHU
(xpomarorpadus, anextpodope3, auddepeHnuanIbHOEe HEHTPUDYTUpOBaHKE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Boma m €€ poib Kak pacTBOpUTENS, pEareHTa, yd4acTHe B CTPYKTYPUPOBAHUH
KJIETKH, TEIIOperyiasiuuu. MuHepajabHble BEUIECTBA KIETKH, MX OHOJOTHYecKas
pousib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTujHas CcBsi3b. BTopuuHas, TpeTU4Hasi, YETBEPTUYHAS
ctpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukamnuss OelkoB.
buonornyeckue pynkunn 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, 1UCAXapHibl, OJIMTOCAXAPHUIBI U MOJTHCAXAPUIBIL.
O6mmii 1IaH CTpOoeHHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIMH YIII€BOIOB.

Jlununel. ['mapodpunsHO-rUApPOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qocpoaunuasl, BOCKH, cTepoubl. buonormyeckue GyHKIMU
aunuaoB. O61Me cBoiicTBa OMOJIOTHYECKUX MEMOPAH — TEKYUYECTh, CHOCOOHOCTD K
CaM03aMbIKaHHUIO, MOTYNPOHUIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunsl. Ilpunuun kommiementapHocTH. IIpaBuno Yapradda. Crtpykrypa
JNHK — nBoiinas cniupanb. Mecrtonaxoxaenue u ouonorndeckue ¢pyukiuu JHK.
Buawsl PHK. ®yukuuu PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (QYHKIIMH B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmomMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiekyn. Mooeruposanue
CMpPYKmMypvl U QYHKYULl 6UOMOAEKYN U UX KOMNIeKcos. Komnvromepnulii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

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

Junarpammel:  «PacripeneneHre XHMUYECKUX JJIEMEHTOB B HEKHUBOWU
npupoje», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIE.

Tabnuuer u cxembl: «llepuonnueckass TabIUIAa XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHue MOJeKyJIbl BOAbD», «BemecTtsa B cocTaBe opraHu3MoB», «CTpoeHHe
MoJIeKyJbl Oenka», «CTpyKTypbl OenKoBONH MoJeKynb», «CTpoeHue MOJIeKyl
yraeBoJioB», «CTpoeHue MOJEKyl JUNuIoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue monekynbl ATOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuUE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKIum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMUYHbIX OPTaHU3MOB).

Tema 5. CTpoeHne U PyHKIUM KIETKH

Tunsl KJIETOK: »JyKapuoTHYecKas U HpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHANIbHBIE 00pa30BaHUS KIIETKHU.



Crpoenue npokapuoTuyeckon kiaeTku. Kierounas cteHka OakTepuid U apXeu.
OcoOEeHHOCTH CTpPOEHUs TeTepoTpOoHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHoOT B OMOIIEHO3aX.

Ctpoenue u (yHKITMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Inazmaruyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHYECKOU
MeMOpanbl. TpaHCIIOPT BEUIECTB uYepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruénHas aud¢ysus), aKTUBHbIA (MEPBUYHBIA M BTOPUYHBIM
akTUBHBIA TpaHcnopT). llomynponunaemocts wmemOpanbl. PabGora HaTpuii-
KaJJMeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOU CTEHKH pacTeHUi, rpuboB.

Hutomma3zma. [uto3omns. Lutockener. JIBrxkeHnue muroriazMbl. OpraHouabl
kiIeTkd. OaHOMEeMOpaHHbIE OpPraHOMIBI KIETKH: DSHJIOIUIa3MaTUYecKas CeTh
(OIIC), anmapat T'onbaxku, JU30COMBI, UX CTpOeHHE W (QyHKIUU. B3zaumocBs3b
OJIHOMEMOpPaHHBIX OpraHoONAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbIN)  3HAOIIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame ['onvoocu. Copmupoexa 6enkos 6 annapame I onvdocu. Tpancmopt
BEILECTB B KJIEeTKe. Bakyonu pacTutenbHbIX KieTok. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN W T1actui. llepBuunsie,
BTOPUYHBIE W  CJIOXKHBIE  IUJIACTUAB  (DOTOCHMHTE3UPYIOMIHUX  DYKApHOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHOHJIOB KIIETKH. PuGocompr. IIpomesicymounvie Qunramernmai.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIIEUHBIE  KIETKU.
AxmunoBble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KieTouHsrit
neHtp. CrpoeHue U JBWKEHHE JKIYTUKOB U pecHHYEK. MUKpOTpyOOUKH
muTorasMel.  Llentpuons. benku, accoyuuposanHvle ¢ Muxpoguiamenmamu u
Mukpompyoouxkamu. Momopnuie benxu.

Anpo. O6osouka sapa, XpOMATHH, KapHOILIa3Ma, SIPBIILIKH, UX CTPOCHHUE U
bynakiuu. SAnepueii O0enkoBbI MaTpuKkce. [IpocTpaHCTBEHHOE pAacMOIOKEHUE
XpOMOCOM B UHTEp(a3zHOM siape. Iyxpomamur u 2cemepoxpomamur. beakn
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou 000a0uKu 6 mumo3se. HoepHbiil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKAPUOT
(pacTUTENbHOM, )KUBOTHOU, FPUOHON).

JdeMoHcTpanuu



IToprpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuiel U cxembl: «CTpoeHHE HYKApUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KjieTku», «CTpoeHue  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUNY, «SAapo», «CTpoeHrEe MPOKAPUOTUIECKOU KICTKUY.

O6GopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpenapaThl 0aKTEepUAIbHBIX KIIETOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpTaHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHas paGora «lVccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTETBHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydyeHue  JABMXKEHUS  LUTOIIA3MbI B
PaCTUTETbHBIX KIETKAaX).

Tema 6. O0MeH BelleCTB M NPeBpallleHHe JHEPIUH B KJIETKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe oobecrnedeHue kieTku: npespamenue ATD B
oOMeHHbIX Tporeccax. DepMEHTATHBHBIM XapakTep peakuuid KIETOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBHUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMYECKUX KaTau3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3InYHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y oaxmepuii. Ceemocodbuparowue
nUSMeHmMbl U NUSMEeHMbl PeaKyuonHo2o yenmpa. Poib XJI0pomiiacToB B Mpolecce
dboTocunTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munor
Gpomocunmesa. IIpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akTopoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHUE (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUuUIUpyOmue OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCHHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AspoOHbIe OpPraHu3MBlI. Ortansl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTICHUE TITFOKO3HI.

buonornueckoe okucieHne, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
dbochopunmpoBanue. DHepeus membpanno2o epaouenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaszwvl. llpeumyiiecTBa a’poOHOTO MYTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

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

Tabmuiel u cxeMbl: «@OTOCUHTE3Y, « IHEPreTUYECKUil oOMeH», «buocunTes
6enka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6GopynoBaHuEe: CBETOBOM MHKPOCKOI, O0OPYIO0BaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHass pabora «lI3ydyeHME  KaTAIUTUYECKONM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTaaasbl)y.

JlabopaTtopHass paGora «/3ydeHue (EepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U YKUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6oTa «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXaAHUS.

Tema 7. HaciencrBeHHass HHGOPMALUSA M PeaM3alusa e€é B KJIeTKe

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoi uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuulbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust Ouocuuteza Oenka. KomgupoBanue amunHokucinor. Ponb pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2erHog. OpraHuzanus reHoMa y
IPOKApUOT U 3YKApHOT. Perynsuus akTUBHOCTH T'€HOB Yy MNpOKapuoT. ['umoresa
ornepona (d. XKaxo0, XK. Mano). Monekynsapuvie mexanuszmovl IKCHPeCcCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KieTouHnsiil roMeocTas.

Bupycel — HexeTounbie (GOpMBI )KH3HU B 00IUraTHBIC Tapa3uThl. CTpoeHHE
NIPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKusHeHHbIll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pactenuit. CIIN][, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananuz borvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0anHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
LIpoepammupyemvie pynxyuu 6enxos. Cnocobwvl 00cmasKu 1eKkapcma.



JdemMoHcTpauuu

IToptpersr: H. K. Konbuos, /. K. IBanOBCKHIA.

Tabmuuel n cxembl: «buocunrtes Oenkay, «['eHeTnueckuit kon», «Bupycoi»,
«bakrepuodarmny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTO3.
Oco0eHHOCTH TpolIeccoB, MpoTeKalmux B HHTepdasze. [loaroroBka KIeTkH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKHUH (TPEMUTOTHUUYECKHI) epruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTb,  ITOJYKOHCEPBATUBHBIA  CUHTE3, aHTUIIAPAIUICIBHOCTb.
Mexanunsm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTui. JIUTUIOMJHBIA U
rariouaHbld  HaOOpbl  XpoMocoM. ['omonoruunbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

llenenue xnetkn — wMuTo3. Craguu MHTO3a WU MPOUCXOASAIIME B HUX

npornecchl. Tunbsl Muto3a. KapuokuHes W 1uTokuHe3. buosiornueckoe 3HaueHHE
MHUTO3A.

Perynsamuss MUTOTUYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
ruOeb — aroITo3.

Knerounoe smpo, Xpomocombl, (GyHKIMOHAJIbHAS TEHOMHUKA. MexaHuzmol
npoaugepayuu, ougpghepernyuposku, cmapenus u euberu kiemox. «l{ugposas
K1emxay — buoungopmamuueckue mooeau GyHKYUOHUPOBAHUSA KIeMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Murtos», «CtpoeHue
xpomocomy, «Pemukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIpenapaThl: «MHUTO3 B KIETKaX
KOpEIIKa JTyKay.

JlaGopaTtopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIIETKaX KOHYMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKIIUM OPraHM3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENBHOCTH  OJHOKIJIETOYHBIX
opranu3mMoB. bakrepuu, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJHOKIIETOYHBIC
BOJOPOCIH, ApyTrure NpoTucThl. KolloHWanbHbIE OpraHU3MBbl.



B3aumocCBa3p 4acTed MHOIOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHsl WU
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MOKPOBHAsI, TMPOBOASAIIAs, OCHOBHAas, MexaHWueckas. OCOOEHHOCTH CTpPOCHUS,
(YHKUIUH U paclonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YEJOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUU H
pacmoJIoKEHHS TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble W TE€HEpaTUBHBIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTraHOB )KUBOTHBIX U UeJioBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIBI COETMHEHUS KOCTEH.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, KTYTUKOBOE, pecHUYHOE. J[BMKEHHWE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBI M HACTUU. J[BM)KEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Pednekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanue oprammsmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa W
MUHEPAIBbHBIX BELIECTB pacTeHusMU. I[Iutanue xuBoTHBIX. BHyTpHunonoctHoe u
BHYTPHUKJIIETOYHOE mnuiIeBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEeBAapUTEIbHOrO Tpakra. [IumeBapurensHbie xenessl. [lumeBapurenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KoxkHOe nbixaHue. /[pixaTenbHasi IOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCIOXXHEHUE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKHWBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTUL U
MIIeKonUTatouX. Perynsmus nprxanus. J{prxarenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpancropT BewmecTB y XKUBOTHBIX. KpoBeHOCHas cucreMa W €€ Oprasl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepale,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpamieHusi. IBOJIOIUOHHBIC
YCIIO)KHEHHSI CTPOCHHUSI KPOBEHOCHOM CHCTEMBI MMO3BOHOUYHBIX *KUBOTHBIX. PaboTa
cepaua u €€ peryismnus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CokpatutenpHble Bakyond. Opranbel BblaeneHus. DOuiubTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOTHI OPraHOB BBIJICICHUS.
CBs3b IIOJIOCTH TEJIAa ¢ KPOBEHOCHOW W BBIAEIUTEIIBHON cucTeMaMu. Belenenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHune u (QyHKUMOHHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii MW UUCTHI MPOCTEHIIMX. 3al[UTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacrBa macCUBHON U XUMHUYECKOM 3a1IUThl. DUTOHIUBI.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammuTa opraHu3Ma ot OosnesHeil. UIMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPaJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M NpuoOpeTEéHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaNbHO-ceseKTUBHOro ummynutera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. Poiib BpOXKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIeBaHU.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PazgpaxuMocTe ©  perymdanus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTIENbl. DBOJIOLHOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENBI TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrnekc u
pednexropHas nyra. bezycioBHble U yCI0BHBIE pedIIeKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBIL. JleliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DHIOKPUHHOM cucTteM. [umortanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl IBETKOBBIX PACTCHUN»,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpoeHHe cTediis»,
«CTpoeHue JIMCTOBOM IUIACTHHKW», «TKaHM KMBOTHBIX», «CKEIET YelI0BEKay,
«IInmeBapurensHas cucrema», «KpoBeHOcHass cucrema», «JlpIxarenapHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11eyHas CHUCTEMA,
«BpigenurenbHas cUcTeMay, «DHAOKPHHHAA cuUcCTeMay, «CTPOEHHE MBIIIIBD,
«MmmyHuTETY,  «KUIIEYHOMOJIOCTHBIEY, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOEHHE THUIPH»,
«Ctpoenne mnanapun», «BHyTpeHHee cTpoeHue H0XAeBOro ueps», «HepBHas
cucreMa poeio», «HepBHas cucrema narymku», «HepBHas — cuctema
npecmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrtema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



OGopynoBaHue: CBETOBOM MHMKPOCKON, MHUKPOIpENapaThl OJHOKICTOUYHBIX
OpraHuW3MOB, MHUKpOIpENnapaTbl TKaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUIAPHl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHMil pa3HBIX OTHEJOB, BIAXHbIE TNpenapaTbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YelOBeKa,
0o0opy1I0BaHUE JJIsl JEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3IYIITHOTO MTUTAHUS PACTCHUH,
pacuierieHus Kpaxmasua u OeJIKOB MoJI JeHCTBUEM (PEpPMEHTOB, 000pPYI0BaHUE TS
JIEMOHCTpPAIIMU OIBITOB MO M3MEPEHUIO KM3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHnue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHNe H pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
nojsioBoe. Buasl  Oecronoro  pa3MHOXEHUS:  [OYKOBAaHUE,  CHOPYJIALMS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBbie KneTkW, Wiau rametsl. Meiio3. Craauu
Meno3za. [loBegenne xpomMocom B menio3e. KpoccuHrosep. bruonornyeckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M ero MecTo B JKMU3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeE3Hl.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHHe
MOJIOBBIX KJIETOK.

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

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa
0 Pa3BUTUU OPraHU3MOB. Mopghozene3z — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Cramuum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  npoOieHus.
Jlemepmunupogannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JIMCTKH
(racTpysisiiust). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSHUE YacTeW pa3BUBAIOMICTOCS 3apojibliia (dMOpHOHANBHAS WHIYKITHS).
3aknajgka TUIaHAa CTPOCHHUS KMBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJCHCTBUI TeHOB. BrusiHMe Ha 5>MOpPHOHANIBHOE PAa3BUTHE Pa3IUYHBIX
(aKTOpOB OKpYKaIOIIEH Cpeibl.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbHbli mepuon. Ilpsmoe wu
HempsiMoe pa3Butue. PazButue ¢ metamMmopdo3oM y OECO3BOHOYHBIX U
MMO3BOHOYHBIX UBOTHBIX. bHoOrMyeckoe 3HAaUYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHS, UX PACOPOCTPAHEHUE B MOpUpOJe. TuUmbl pocTa >KUBOTHBIX. DAKTOPHI
PEryJSIIUU POCTa )KMUBOTHBIX U YesioBeka. CTaauu MoCTIMOPHUOHAIBHOTO Pa3BUTHUSA
y JKMBOTHBIX U yenoBeKa. [lepuonsl oHTorenesa uenoseka. CTapeHrne U CMEPTh Kak
OMOJOrNYeCKUe MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B TIpollecce Meio3sa.
I'amerorene3 y pacteHuid. OIUIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoifHOe OIJI0JIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabnuupr u cxembl: «BereratuBHoe pasmHokeHHue», «Tumbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «XpomocoMmsl», «I['amerorene3», «CTtpoeHue
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaJAUM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuThe Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne narymku», «J/{BoilHOE OIJIOJOTBOPEHHE y LBETKOBBIX PACTCHUN»,
«CTpoeHHe CeMsH OJHOJOJIBHBIX U JBYAOJIBHBIX pacTeHHI», «JKM3HEHHBIN LUK
MOPCKOM  Kamyctbl», «KuU3HEHHbIW ULHUKI MXa», <OKHW3HEHHBIM  IUKI
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpPENapaThl SULEKIETOK |
CIIEpMaTO30U10B, MOoAeNb «L MK pa3BUTHA JIATYILIKN.

JlaGopaTropHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

IIpakTnueckass padora «BbiABIEHHME NPU3HAKOB CXOJICTBA 3apPOIBIIICH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHuU3MoB

Hctopust craHoOBIEHHUST W pa3BUTHUS TEHETHMKM Kak Hayku. Paboter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Konbrosa, H. 1. BaBunoBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHE MOHITUA U CUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YACTAS JTUHUSA, THOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABl  T'CHETUKH:  THOPHUIOJOTUYECKUM,  IUTOJOTHUECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHncTpanuun

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

Tabmuibl u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTopHass pabora «J/lpo3oduna kKak OOBEKT TEHETHUECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eauHooOpasusi rTuOpuA0B nepBoro nokosieHusd. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paculleluieHus NpHu3HakoB. lluTonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHusl. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpeupanue. [IpoMexyTouHbIN XxapakTep HaCIeI0BAHUA.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aKOH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomoruueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAHUS.

CuermienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HacJIeIOBaHUE T'EHOB, HApPYILICHUE CLECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M ONpEAeICHUs 1ojia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIi M TeTeporameTHbI 1ojd. [ 'eHeTmuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponuss — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMoAeNCTBUE HEAUICNbHBIX T'€HOB.
Kommnnementaprocts. Onuctas. [lomumepus.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHNU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue acheKThl KOHTPONS U
M3MEHEHHMsI HACJICICTBEHHON MH(POPMAIINH B TIOKOJICHUSX KIETOK M OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuibl u cxemsl: «llepBoiif U BTOpoit 3akoHbl Menaens», « Tpetuii 3akoH
Mengens», «AHaIM3HpYIOLIEEe CKpelMBaHue», «HemomHoe paomuHHpOBaHUEY,
«CueryieHHOe HacjeJoBaHWE NPU3HAKOB Yy aApo3oduibly, «['eHeTnka momnay,



«Kapuotun 4enoBeka», «Kapuorun apozoduisl»y, «Kapuotunm  OTHUIBDY,
«MHOXECTBEHHBIN aIeIn3M», « B3anmMo1IeiCTBUE T€HOBY.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
TUOPHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEAOBAaHUS TPU3HAKOB, MOJAEIb A
JEMOHCTpAallMd CLEIUIEHHOTO HACJIE€JOBaHMUSl MPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpoIpenapart: «Jlpozoduar.

IIpakTnueckass padora «M3yueHwe pe3yibTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI.

IIpakTuueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBIY.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumogeiictBue reHoTMHAa W cpeabpl npu  GOopMHpOBaHUHU (EHOTHIIA.
N3MenunBoCTh Mpu3HAKoB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoAUGUKAITMOHHONW M3MEeHUYMBOCTH. Hopma peakiuu npusHaka. BapuarmoHHBIN
psan u BapuanmoHHas kpuBas (B. HMoranncen). CpoiicTBa Moau(HUKAIIMOHHON
U3MEHYUBOCTH.

['eHoTunuueckas n3MEeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTHTTHYECKOW H3MEHUMBOCTH: KOMOMHATUBHASI, MyTaIllHOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTH. Melo3 M TOJOBOM TIpoIecC — OCHOBa
KOMOWHATUBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNUBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JTHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. Buapl MyTanuii: Te€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  MHAYLIUPOBAaHHBIE MYyTalluud. SaepHble W
nuToryiasMaTudeckue mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHbI
BO3HUKHOBECHUsS MyTanui. MyTareHbl HW WX BJIWSHHAE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacneAacTBeHHOW m3MmeHunBocTu (H.M. BaBunoB). BHesnepHas M3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACIe008aAHUU U UBMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

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

Tabmunbl u  cxembl: «Buabl w3MeHuHMBOCTHY», «MoaudukarmoHHas
U3MCHYHUBOCTHY, «KomOuHaTUBHAsA U3MCHYHUBOCTBY, «Meiio3y,
«OnnogoTBopeHue, «I'eHeTnueckue 3a00JI€BaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: *uBble W TrepOapHbIe SK3EMIUISIpPhl KOMHATHBIX PAcTEHUM,
pucyHku (potorpaduu) )KUBOTHBIX C Pa3IUYHBIMUA BUJIAMH U3MEHYHBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAUGUKAIIMOHHONW M3MEHUYMBOCTH. llocTpoeHne BapuallMOHHOTO psiga U
BApUALMOHHOU KPUBOW.

IIpakTuueckass padora «Myrtamuun y J1po3oduibl (Ha TOTOBBIX
MUKpOTMpEnapaTax)».

Tema 14. I'eHeTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa. MeToabl  M3YYEHHMS] T€HETMKM  4YEJOBEKa: T'E€HEAIOTMYECKHUH,
OJIN3HEIIOBBIN, ATOI€HETUYECKUH, MONYJISIIIMOHHO-CTATUCTUYECKHH,
MOJIEKYJIIPHO-T€HE TUYECKU. CoBpemeHHOe OmpeAeIeHUE FeHOTHMNA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HM 4YenoBeKka. boJIe3HM C HACIENCTBEHHON MpepacnoiioKeHHOCTHIO.
3HaueHUE MEIMIIMHCKOW TeHETHKU B MPEIOTBPAICHUH U JICYCHUN TCHETHUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCYyIbTupoBaHue. CTBOJIOBbBIE
kJeTku. [[oHATHE «TE€HETUYECKOTo rpy3a». JTUUYECKHE aCIEKThl UCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre QakTopbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
bu3HUEeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. ['eHeTnyeckas
IPEAPACTON0KEHHOCTh YEJIOBEKA K TATOJIOTUSIM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yenoBekay, «I eHeTndyeckue 3a001eBaHUS YETIOBEKaAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJTOCIOBHOMNY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKaiusi U CeJeKUusA. 3apoKJICHHUE CEJIEKUMU U JOMECTUKAIUU.
Yyenne H. WM. BaBunmoBa o lleHTpax NpOUCXOXIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUW. Poip cenexkuuu B CO31aHUMM COPTOB PACTEHHM U MOPOJ
#uBOTHbIX. CopT, mOpoJaa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIAOB B
HacnenacTBeHHONM wm3MeHumBocth H. WM. BasumoBa, ero 3HaueHue I
CEJIEKIIMOHHON PadOTHhl.

Metonpl ceneKnuoHHON paboThl. MCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIMN. Oransl KOMOWHAIIMOHHON CCJICKIIUU. HUcnrwiTanne
Mpou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C MOMOIIBI OIEHKHU
(¢ eHoTHUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ momoiibio aHanu3a JTHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannanimoHHbiil 1 XUMUYECKUN MyTareHe3 Kak MCTOYHUK MYTallUi y KyJIbTYPHBIX



dbopm opranu3zmMoB. lcrnosb30BaHWE TEHOMHOIO PEIAKTUPOBAHUS M METO/OB
pexomMOuHaHTHBRIX JIHK 111 momyyeHus: nCX0IHOTO MaTepuaa Jjisl CENIeKIUU.

[Tonyuenue MIOJIUTLIIOUIOB. BuyTtpuBnnoBas rudopuIn3aIus.
bnuskopoacTBeHHOE  cKkpemiuBaHue, Wi uHOpuauHT.  HepojacTBeHHOoe
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rulOpuauzauus. Ilpeogonenue Oecrutoaus
MEXBHJIOBBIX THOPUIOB. J[OCTHKEHUS CENEKIIUU PACTEHUI U )KUBOTHBIX. «3enénas
DesoNoOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  PpOAMYEN I CO3JaHMsl  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yeax YIyuueHUs Cyuecmayiouwux u co30aHus HoO8blX NOpoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeoosulx uoell U nepCneKmusHbIX MexHoI02UlL.

JdemoHcTpanumn

[Toptpeter: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, 1. K. bensies.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHesy.

JlaGoparopHasi padora «/3yueHue copToB KyJbTYPHBIX PACTCHUHN U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUXKEHMS CEJICKIIMHM pPACTEHUM U
AKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJIUYHOE XO35SHUCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKTHI, MCTHOJIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpHI, MUKPOOPTraHU3MBbI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEeXHONOTHA:  XJIeOOMeUeHne, TMONyYeHHEe KHUCIOMOJOYHBIX TMPOJYKTOB,
BuHOAENe. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHIECCKUX
TexHosiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT M BUTAMUHOB.

Co3nanue TEXHOJOTHIl M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJTYUYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KalllUX HE BCTPEUAIOIIHUECS B IPUPOie OMOCUHTETUYECKUE ITYTH.



Knerounas mnxkenepus. Meroasl KyJnbTypbl KIETOK M TKaHEW PACTECHUN H
#®uBOTHbIX. KpuobGanku. Comartuueckas ruOpuan3anuss W COMaTUYECKUU
sMOpuorene3. lcnonb3oBaHWe TaljiouAOB B CEJIEKUUU pacTeHui. [llonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PEKOHCTpyKIMS
SMUEKIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METO/ TpaHCIUIAHTALIMKU SIAEP KIIETOK.
Texnonocuu 0300p06eHsl, KYIbMUUpPOBaHUsl U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpamnceennwvix opeanuszmos.
JlocTvkeHUsT W TMEPCHEKTUBBI  XPOMOCOMHOM UM TEHHOM  MHXEHEPHH.
DKOJIOTUYECKHUE U ITHUECKHE MPOOJIEMbl TeHHOW UHXKEHEPUH.

Menunuackue 6uorexnonoruu. [locrrenomuas nudposas meaununa. [THP-
JTUarHocTuka. MeTaboJOMHBIN aHanu3, TEHOLICHTPUYECKUN aHaJIn3 MpoTeoMa
YeJoBeKa JIA OLEHKU COCTOSIHMS €ro 3J10poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMS KOMILJIEKCHBIX
TKaHEW CcOoYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOTro OMONpPUHTHHTa W cKaddonaunra
JUISL pELIeHUs 3a7a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
dbyaknuonupoBanus PHK-comepxkaiiux BUPYCOB, BBI3BIBAIONINX 0CO00 OIACHBIC
3a001eBaHUS YEIIOBEKA U )KUBOTHBIX.

JdeMoHCTpamuu

Tabnuiel u cxembl: «HMcnonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
pou3BOACTBEY, «KieTounas unxenepus», «l eHHas HHXKXEHEPU.

JlabopaTopHas pa6ota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCTBIX IPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIas MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».

11 KIJACC

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

OpomouronHas teopusa Y. J[lapBuna. Ilpeanoceulkn BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTb, OoprOa 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunteruueckoir Teopuu sBojtonuu (CTDI). HelitpanbHas
teopuss sBomonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HA4YECHHE
SBOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. Hapeun, C. C. UerBepukos, 1. U. lImansraysen, x. Xonngein, /. K.
benses.

Tabmuelt u  cxembl: «Cucrtema xuBod mnpupoasl (o K. Jlunuero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHuit u xKuBOTHBIX (o Jlamapky)», «Kapra-cxema
mapmipyta nytemectsust Y. [lapsuna», «Haxonku Y. [lapBunay, «®opmbl O0pHOBI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpaszue KyJIbTypHBIX (hopm
KarmycTh», «I1opobl ToMalTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUS JBWXKYIIUX CHJI OSBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas equHuLa 3BooUUA. COBpEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuid. 3Menenue
reHopoHJa TOMYJSIMU KakK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhl (ABUKYIIKME CHUJIbI) HBOJIONUH. MyTarmOHHBIN
nporecc. KomOuHaTtuBHass uW3MeHYWBOCTh. [JIpeiid reHoB — ciyvailiHbIe
HEHAINPABJICHHBIE HM3MEHEHMs] 4YacTOT ajieiaed B momymsuusax. O dexT
ocHOBatensl. Jgpgpexm oOymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
bonvuwux u  manvlx  nonynAyusx.  Mwurpanuu.  M30ismus  TOMYJISIIM:
reorpadudeckas (mpocTpaHCTBEHHAs), Orojorndeckas (penpoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWNA, CTAOWIM3UPYIONIUN,  Pa3pbIBAIOIIHMA
(nm3pyntuBHbIN). [TonoBoit oTOOp. BO3HHUKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MIOBE/ICHUS )KUBOTHBIX.

[TprcnocOONMEHHOCTh  OPraHW3MOB  KaK  PE3yJNbTaT  MHUKPOIBOIIOIHIH.
BosaukHOoBeHHME — mpucnocoOneHWit y  opraHu3MoB.  Apomopdo3bl U
uauoananTtanuu. [Ipumepsl npucnocoONIeHUd y OpraHu3MoB: MOP(OIOTHUYECKHE,
dusmonornueckue,  OMOXUMHUYECKHE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
MIPUCIIOCOOJICHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTatr
MHUKpO3BOIIOIMU. M3omsuust — kioueBol Qakrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHMUS: aJI0maTPUIECKOe (reorpaduyeckoe),



CUMIATPUYECKOE (aK0JIOTHYECKOE), «MTHOBEHHOE» (monuUIIOn U3anus,
rubpuanzanus). JmuTeasHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMOnMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsl 6mopa3zHooOpasusi. MUKpPOIBOJIOIUS U KOJBOJIOIUS MMapa3suTOB U UX
x03sieB. Mexanu3Mbl OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O0pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHla», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkymiue
CWJIbl 3BOJIIOLUUY, «DKOJIOTHMYECcKass M30JsLUs MONYJAlUid ceBaHCKOM (openny,
«l'eorpadmyeckas M3OMSAIMUS  JTUCTBEHHUIBI CHUOUPCKOM UM JTUCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JIEUCTBUSL E€CTECTBEHHOTO 0TOOopa», «DopMbl OOpHOBI 3a CYIIECTBOBAaHUEY,
«MHnycTpuanbHbiii Menanu3my, «KuBbie nckomaembiey», «IlokpoBUTEnTbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnonoruueckue ananranun», «llpucrnocoOreHHOCTH OpraHu3smMoB U e
OTHOCHUTENBHOCTBY, «Kpurepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npupojae», «CrnocoOsl BUaooOpa3oBanus», «l'eorpadguueckoe BUA000pa3oBaHHE
TPEX BHUJAOB JIAHJBINICH», «DKOJOTUYECKOE BHA000pa30BaHME BHUIOB CHUHHUI,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIii THOPUTY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3Bepell ¢ MpUMepaMH pa3IMYHBIX IPUCTIOCOOICHUN, dYydena NTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUH OJMM3KUX BHUAOB, 0Opa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BbIsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «IIpucmocoOiieHMss  OpraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00PA3ZHOCTD.

JlabopaTtopHass paGora «CpaBHEeHHE BHIOB 10 MOPQPOIOTUYECKOMY
KPUTEPHUION.

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: sBoyonuu. llepexonHele ¢GopMbl M (PUIOTEHETHYECKUE  PSJIbI
OpraHU3MOB.

buoreorpaguueckue metroapl uzydeHus sBoirounu. CpaBHeHUE (GIIOpBI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumibi-
SHJEMUKHU U PETUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOTUYECKUE METObI U3YUEHUS
sBOMIONIMH. ['eHeTHYeckrue MeEXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OPTraHBHI.
Pynumentapubie  opraHbl W aTaBU3MbL.  MOJEKYJISIPHO-TEHETHUECKHUE,
OMOXMMHMYECKHE U  MaTeMaTU4YeCKHe  METOJbl  M3Y4YEHHUS  DBOJIOIMHU.
I'omonoruunsie reHbl. COBPEMEHHBIE METOJbI MOCTPOEHUS (PUIOreHETHUECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmervt yHKYULL.
HeobGpatumocTs 3Bostonuu. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMITOB
ABOJIIOIUH.

JdemoHcTpanuu

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

Tabmumpl 1 cxembl: «DUITOTCHETUYSCKUN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Cteronedans»y,  «Punmodute»,  «CemeHHBIE
narnopoTHUKWY, «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHHEHTOBY,
«PenukThly, «HadanmpHble cTaguu SMOPUOHAIIBHOTO Pa3BUTHS TMO3BOHOUYHBIX
KUBOTHBIX», «['OMOJOTMUHBIE W AaHAJOTHYHBIE OpraHb», «PyIuMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI YEJIOBEKAa M IIKMMIIaH3e», «l IaBHBIE
HAIPABJICHUS IBOJIOLHNNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIUH, TrepOapuu, MYJSDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe sKU3HUA HA 3emJie

Hayunple THUMNOTE3bI NPOUCXOXKICHUS >KM3HUM Ha 3emie. AOUOTeHe3 u
naHcrepmusi. JJoHaydHble TIPEACTABICHUS O 3aPOXKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ ONpOBepKeHHE onbiTaMu O.
Penu, JI. Cnannanuanu, JI. [lactepa. [Iporcxoxnenne >Ku3Hu U aCTPOOUOIOTHS.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIU . [InanerapHas
(reonoruyeckas) OHBOJIONMSA. XHMHYECKas OdBOMIONUS. AOWOTCHHBIM CHHTE3
OpraHuyecKkux BemiecTB W3 Heopranuyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanue monmuMepoB u3 MoHOMepoB. KoamepBatHas rtumoreza A. .
OmnapuHa, runoresa nepBu4Horo OynboHa J[x. XonaelHa, reHeTH4YecKas Tunores3a
I'. Mémnepa. PubGo3umbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.

Uctopuss 3emnm u meroapl e€ wu3ydeHus. Vickomaemble OpraHuyeckKue
octaTku. ['eoxponosoruss u e€ wmeroAsl. OTHOcUTeNbHAasT U a0CONIOTHAs
reoXpoHoJIOrHs. ['e0XpoHOIOrUUecKas 1IKaia: 30Hbl, 3pbl, IEPUObI, FSTTOXH.



Hauvaneuble sTansl opranunyeckor sBosrouuu. [losiBiieHne u  3BOIOLUS
MEPBBIX KIETOK. DBOMIOLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKN KaK aHAJIOr MEpPBbIX HAa 3emiie COOOLIECTB.
Crpomaronutsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpycoB. [IpoucxokieHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOUMU BbICHIMX pacTeHu. OCHOBHBIE apOMOP(O3bI
pacrenui. Bpixox pacreHun Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umU cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KUBOTHBIC. JKU3Hb B BOJIE. DBOIIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenne ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX U
ntul. [lpuniun xmoyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU U
NIO3BOHOYHBIMU KUBOTHBIMH CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KJIuMata M
reoJIOrM4eckux mpoueccoB. llosiBneHMe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yciIoBUs U BIMSHUE HA Ta30BbI cOcTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJICTBUSI MAacCCOBBIX BbIMUpaHUW. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [IpoGrnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucTteMa opraHudeckoro mupa. [IpuHIUNB Kiaccupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Hoptpetsi: @. Penu, JI. Cnanmnanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6mumpe! u cxembl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lactepa mo
U3YUYEHUIO caMmo3apoxkaeHust xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpwny,
«JTambl  HEOPraHWYECKOW  HBONIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HadanpHbIe ATAnbl OpraHUYECKON IBOMIONUNY, «Cxema o0pa3oBaHUS dYKAPHUOT
nyTéM cumOuoreHeszay, «CucremMa 3KUBOM mpupoab», «CTpoeHue BHUpyCay,
«Apomopdo3sl  pacteHui», «PunnoputTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOroKIeTOUHbIE BOAOpOCHny, «Mxu», «llanopoTHukn», «l 0jl0CEMEHHBIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuiiedHomoaocTHIE,
«IInockue YyepBU», «YaeHucToHOrue, «PBIOBI®, «3eMHOBOIHBICY,



«IIpecmpikarommecs», «IItuupy, «Mnaekonuraromme», «Pa3BuTue KHU3HU B
apXxeuckou spey, «Pa3zBurHe KU3HU B MPOTEPO3OUCKON 3pey, «Pa3Butre )XKU3HU B
MAJIEO30UCKOU dpe», «Pa3Butue )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KailHO30MCKOM 3pe», «CoBpeMEHHAas CUCTEMA OPTAHUYECKOTO MUPA.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIa)KHbBIC MpPEnapaThl )KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIIUN
UTJIOKOKUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, Yyuesla NTHUI[ WU 3BEpe,
KOJUIEKIIMU OKAMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHWYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnasa JgabdopatopHas pabora «MoaeaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydeHnto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMOchepe».

JlaGoparopuass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUM
Pa3HBIX OTIEJIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEN CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IlpoucxoxaeHue 4e10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUU.

Cx0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bH3M0JI0r0-0MOXUMHUYECKUE,
noBegeHyeckre. OTINYMs 4elIOBeKa OT KMBOTHBIX. [IpsAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATbHBIC.
CooTHoIieHNe OMOJIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIC CTaAWM aHTPOIOTEHe3a. PaHHHWE 4YemoBEKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIBI) U pAHHUE MOHTUABI — OOLIUE MPEIKHA YeTOBEKOOOPa3HbIX 00€3bsiH U
mojeld. ABCTpaJONUTEKU — ABYHOTHE NpeAku JroAel. UenoBek yMenblil, repBbie
W3TOTOBIICHUS OPYIUN Tpynaa. YenoBeK NPSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuit  — 0o0mMM  Mpeok
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEPTaIbCKUN
KakK BHUJI JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpeneinamu Adpuku.
[TaneoreneTuka u MajeoOreHOMUKA.



DOBONIOLUS COBPEMEHHOIO uejoBeKa. EcTecTBeHHbI OTOOp B MOMYJISLUAX
yesnoBeka. MyTalMoHHbIM Tpoiiecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATENS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilonarue o pace. boiblume pacel: eBponeougHas
(eBpazuiickasi),  aBCTpaJiO-HEeTpoHWaHas  (PKBATOpHabHAsi),  MOHIOJIOWHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelneHuss dYelloBeKa IO IUJIaHEeTe.
EnuncTtBOo  uyenoBeueckux — pac.  HayuHas  HECOCTOSATENBHOCTh  pacu3Ma.
[IprcnocoONeHHOCTh YedoBeKa K pa3HbIM YCIOBUSIM OKpYXKalouleld cpeibl.
Bnusinue reorpaduueckoit cpenbl U Apedidpa TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJOTHHM.  ODBOJIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUECKUX TMOMYyJsiui. buocoluanbHble MCCIEAOBAHUS MPUPOABLI UEIIOBEKA.
HccnenoBanne KO3BOIIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeleT dYeloBeKa U CKeNeT IIHUMITaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J[BUKYIINE CUIIBI aHTPOIIOTEHE3a», « IBOJIOLMOHHOE
IpEBO  YeJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
NPAMOXOAAIMNY, «/lenncoBckuii yenoek» «Heannepranpupy, «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEIIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU(DOITOTHIECKUMU W OUOIEHCKUMHU CIO)KETaMU TPOUCXOXKIECHUS YeJIOBEKa,
doTorpadum HaXOJOK UCKOTTAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOICIb
yeperna 4YejaoBEeKa M uepena I[IUMIIAH3€, MOJEIb KHCTH YEJIOBEKAa U KHCTHU
HIMMIIaH3€, MOJEIN TOPCa MPEIKOB YEIOBEKA.

JlabopaTopHass paGora «l3yueHue o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aAHHBIX C MIPAMOXOKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaou

3apoxaeHue u pazputhe skojgoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepuoBa, D. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agauun
3KoJIoruU. CBsI3b 3KOJIOTUU C JPYTUMU HAYKaMH.



Metonbl 3konoruu. [loneBble HaOmoOAEHHS. DKCIEPUMEHTHl B HKOJIOTHU:
NpUpOAHbIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: TOKAIbHBIN, peTHOHATBHBIN U TTI00ATBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHUW IS YEJOBEKAa. JKOJIOITMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M 4esioBeuecTBa ¢ mpupoaon. @opMHupoBaHHE
AKOJIOTHYECKOMN KyIbTYpbI U 3KOJOTHYECKON I'PAMOTHOCTH HACEIICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Paznensl skojorumy», «Metonbl skonorum», «Cxema
MOHUTOPUHTA OKPYKAIOIIEH CPEbI».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIEOBAaHUI.

Tema 7. Opranusmsl 4 cpeia 00UTAHUS

DkoJyiorudeckne (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O0iume
3aKOHOMEPHOCTH JEHCTBUS 3Kojoruyeckux Qakropos. Ilpasmio munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHl M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTOoNnepruOaNU3M.

Temmeparypa kak »dKoJiorudueckuii ¢akrtop. JlelicTBue TtemmepaTypsl Ha
opraHu3Mbl. [loMKuIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacteHund K
noJiIep>KaHuio0 BogHOTO OanaHca. Kriaccudukanus pacTeHWd MO OTHOMICHHIO K
Boje. [Ipucnoco6neHus >)KMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEKUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOWMHHAsT  TOATOYBEHHAs, BHYTpHOpPraHW3MEHHas.  DHU3UKO-XUMUYECKHE
ocoOeHHOCTH cpell obuTaHusi opranm3mMoB. [IpucmocoOneHuss OpraHu3MoOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemiHue u BHyTpeHHME putMmbl. CyTOYHBIE U
roguyHbie puUTMbL. [IpUCcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kusznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKusznennoie GOpMbI pacTEHUM: epEBbsI, KYCTAPHUKH, KYCTAPHUUKHU, MHOTOJICTHUE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHBbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI,
reoOHOHTHI, a9POOUOHTHI. OCOOCHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, koomnepaius,
MYTYyalau3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxyeOHn4YecTBO). Hetpoduueckue
B3auMojeicTBUs  (Tomuueckue, (dopudeckue, (padpudeckue).  3HaAUCHUE
OMOTHYECKUX B3aUMOJICUCTBUU MJIA CYIIECTBOBAHMUS OPraHU3MOB B CpEJe
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumbel u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerioKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOWTaHUS OPraHU3MOBY», «DBHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble  (HOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutuzm», «Konkypenmus», «CuMOuo3y,
«KomMmeHcanmzmy.

O6opynoBanue: repbapuyd pacTEHUH W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIUYHBIX OKOJIOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTEeHUs, TepOapri U KOJUIEKIIUU TEII0IIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia ITHI] U 3BEpei, repdapuu
pacTeHUi, OTHOCSAIIUXCS K TuUrpodutam, Kcepoduram, Me30(uTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYIII, KOJJICKIIUU KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M OSKUBOTHBIX, OOJaJalOMIMX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH JKH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJUICKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKHUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BBIIBICHHE TMPHUCIIOCOOJICHUN OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BBISIBICHHE MPHUCIIOCOOICHHN OpPraHUu3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTH PpACTCHHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikoiorusi BUJA0B ¥ MOMYJISALNI

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOAHOPOAHOCTH Cpelibl, (PU3NYECKUX OaphEPOB U
0COOEHHOCTEW OUOJIOTHUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBIE TIOKA3aTeIW MOMYJSAIUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pACTHas H II0JOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JIlnHamuKka momynsauMu U €€ peryiauusa. bUOTHYECKUH IMOTEHUMAN IOIYJISALUU.
MoaenupoBaHue TMHAMHUKA NOoNyJsinui. KpuBbie pocTa YUCIEHHOCTH NOMYJISILUAH.
KpuBbie BbDKMBaHMs. Perynsiuss YuCICHHOCTH MOMYJALUN: poyib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IMJIOTHOCTH. JKOJOTUUECKUE CTPATETuy BUIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJIOTMUECKON HUIE BHAa. MectooOutaHnue. MHoromepHas
MoJzienb dKojormueckor Humun Jx.M. XartunmHcoHa. Pa3Mepsl 3KOJIOTrMYECKOU
Huid. [loreHunanbsHas 1 peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buosornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel M CcXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«ITpocTpaHcTBEHHass  CTpyKTypa  MOnyasnuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acelieHHsl TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mogenp s3kosorndeckort Humu k. M. Xatuunnconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss ceMssH  pacTeHMH K
pacCeyICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMHy B OMOLIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTHI, PEIYILICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enmum W ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3kOcucTemMax. KpyroBopor BEmecTB U NOTOK Y3HEPTUHU
B OKOCUCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoayknusi.
DKOJIOTMYECKHE MUPAMUIBI UUCEI, OMOMACCHI U DYHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
Hamnparennbie 3aKkOHOMEpHBIE CMEHBI CO00IIeCTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCHM W WX TMPUYUHBIL. AHTpPONOT€HHbIC BO3JACHUCTBHUS HaA
cykueccun. KinumakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KPyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[TpupoaHbie KOCUCTEMBI. DKOocUucmembl 03Ep U pek. IdKocucmemvl Mopetl U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmblHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEX]Ty aHTPOIIOTEHHBIMH U TIPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [oposackas
dbnaopa u ¢ayna. CunanTponuzamnus Topojickod ¢ayHsl. buonormyeckoe u
X031ICTBEHHOE 3HAYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackaono2o 3ggekma u 8ud08-30uhpukamopos (Kirouesvix
8U008) 8 (yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTUH W BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUI.

Mexanusmul 8030eticmeus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl ~ IKOJI02UYECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX YKOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykrypa  OuoneHo3a»,  «IKocucTeMma

MIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUECKAs MUPAMHIA YHUCET»,
«OKonoruyeckas mupamMua OMoMacch», «IKOJOTHUYECKas MUpaMuia SHEPTUN»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHHUE Jieca mocie
nokapay», «JKocucTemMa o3epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypOooskocuctem».

O6opynoBaHue: repOaprun pacTCHUH, KOJUICKIIMK HACEKOMBIX, Yydelia MTHI] U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
SKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenne pa3zHOOOpa3uss MENKUX TOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «IKCKYpCHsl B TUIIMYHBIMN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
EBHUK, HA CYXOJIOJbHBINA WM TIOWMEHHBIN JYT, 03€P0, OOJI0TO)».

IKCKypcusi «DKCKYpCUs B arpo’KocUcTeMy (Ha MOJ€ WM B TEIIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuit o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Odmactu 6mochepst u e€ cocran. JKupoe
BELIECTBO OMOC(Ephl U €ro PyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
ri100abHOM 3KocHcTeMbl. JlMHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsr
BEUIECTB U OMOTr€0OXUMHUYECKHE IUKJIIbI (YTiiepojia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsnl. [lonstue o Omome. OCHOBHBIE OUOMBI CYIIU:
TYHJIpa, XBOWHBIE Jleca, CMELIaHHbIE U IMIMPOKOJIUCTBEHHbBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENbHBIA U SKUBOTHBIM
Mup OMOMOB CYIIIH.

CtpykTypa u QyHKIHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaa U
ounochepHbIX QYHKITHIA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepnaackuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kwuciopoga B MpUpOJE»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emnm», «Tynapay», «Taiira», «CMmemanasii gecy», «IIMpOKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «[lycTbiHsy, « Tponuueckuii gecy.

Ob6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX TMpPUYUHBL. Bo3zaeiicTBue denoBeka Ha
ouocepy. 3arpszHeHune BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. OXpaHa
pPaCTUTENBHOIO W JKMBOTHOrO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacubie kuHuru. Oco0o oxpansemble mnpupognbie Tepputopuu (OOIIT).
Boranndeckue cazibl U 300J10TUYECKUE TAPKH.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl UYEIOBEUYECTBA M IPUPOJIBI.
PanmoHanpHOE ~ TPUPOJONOIB30BAHME U COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emin. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYCCKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3BuTtrie METOJIOB MOHUTOPUHIA Pa3BUTHUS OMNACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaiowell u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsl, obecneuusawowue 00Cmyn K
ungopmayuu no cocmoanuro OMOENbHLIX U008 u dkocucmem. OcHogvl



IKopeabunumayuy dKocucmem u cnocobos 6opbOvLl ¢  OUONOBPEAHCOEHUIMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCHIEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsi3HeHue nouBbl», «llapHukoBbIl  3dekT», «Ocobdo
OXpaHsieMble NPUPOJIHbIE TEPPUTOPUNY, «MOAEIN YyIPaBIIEMOT0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMETHbIC U PEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOrPaMMBbI MO OUOJIOTUH
BBIICJICHBI CIEAYIOIINE COCTABJISIIONINE: OCO3HAHUE OOYUYaIOIIMMUCI POCCUNUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haluyue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejneHanpasienHoe pazeumiue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE YYEOHOM M BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JyXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy IOKOJICHUIO,
B3aUMHOI'0 YBa)KE€HHS, OEpPEKHOrO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPAXKAaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOMIUXCSI PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TO3UTHUBHBIX BHYTPEHHHUX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOINECTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOU JIEITEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIbHOCTH TIPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a71a4, BHIMIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJIEH C pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJIOKEHUEM,;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4y, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH IEpe.
Ponunou, ropmoctu 3a cBOMl Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTHXKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TOHUMAaHUS 3HA4YECHHs] OWOJOTMU B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE YXOBHBIX HEHHOCTEN POCCHICKOTO HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnuraHus, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(310poBO€  mMHUTaHWE, COOJIOJEHUWE TUTMEHUYECKUX TpaBWI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 37I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30IacCHOr0 MOBEACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUI U HENPHUATHUSI BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud € Pean30BBIBATH
cOOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 00pa3oBaHHIO W CaMOOOPa30BaHHMIO Ha
MPOTSHXKEHU U BCEU )KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKM WX BO3MOXHBIX MOCIEACTBUI IJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHUST M YMEHHUS TMpU pEUIEHUH NPoOJIEM, CBSI3aHHBIX C PalUOHAJIbHBIM
OPUPOJONOJIB30BAHNEM  (COONIOJIEHHE  MpaBWJ  TOBEACHUS B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUA B HKOCHUCTEMaxX, OXpaHy BHUJOB,
aKocHuCcTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON Ccpejlie, YMEHHE MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJIOTHYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYue Pa3BUTOrO IKOJIOTUYECKOTO MBIILICHUSI, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NeSATeNTbHOCTH HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHHUKATUBHOM U COLMAIIBHOU
PaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOU JEATETLHOCTH DKOJIOTUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHUCTBUS MEXY JIFOJIbMU U TTO3HAHUS MUPA;

noHUMaHue crenudukd OUOJOTUM KaK HayKdh, OCO3HaHUS €€ polu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMs TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU JIS COBPEMEHHOW IMBUIIM3AIIMH:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  pellaTh  pecypcHble  MpOOJeMbl  Pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  DPa3BUTHUIO,  PAIOHAJIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOyYarommXcs, HOpMHUPYEMOit
P U3y4eHUU OMOJIOTUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIOJIb30BaTh IMOJTy4YaeMble 3HAHHS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHE JeiaTh OOOCHOBAaHHBIC 3aKIIOYEHUS HA OCHOBE HAy4YHBIX (DAKTOB o
UMEIOIINXCS JaHHBIX C LENbI0 MOJYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus npooyieM B peajbHbIX JKU3HEHHBIX CUTYallUsX;

OCO3HAHUE IIEHHOCTH HAaY4YHOH JMESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U UCCJIEI0BATEIBCKYIO AESTEIbHOCTh HHAMBUAYAILHO U B TPYIIIIE;

FOTOBHOCTh U  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAaHUW 1O OHOJIOTHMU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIBTATHBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIFOYAIOT: 3HA4YUMBbIe I8 (OPMUPOBAHUS MHUPOBO33PEHUS OO0YYaIOMIMUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIEHAYUYHbIC MOHSITHS, OTPaKarOIIUe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHEeUU(PUKY METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTus, SIBICHHE, MPOIIECC,
cCUCTEeMa, Hay4yHbIH (paKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCCIIC[IOBAaHNUE,  HAONIOJICHWE, U3MEpPEHHE,  OJKCIEPUMEHT U  JApyrue);
yHUBEpCAJIbHbIE y4yeOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmHpoBaHue (G yHKIHOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YarolmMXcs; CIHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  yHHBEpCalbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMAJILHOM MPAKTUKE.

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpazoBanus y oOydaromierocss OyayT cGOpMHpPOBaHBI TO3HABATEIIHHBIC
YHUBEpCaJbHbIC YUeOHbIC ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC yUeOHbIE
NENUCTBHS, PETYISTUBHBIE YHHUBEpCaJIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JeSITEIbHOCTbD.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBaaaenue YHUBEPCAJIbHBIMU y4eOHBIMU MO3HABATEJIbHBIMH
JEeHUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IMpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BAaTh IIPU OCBOCHUM 3HAHUW MNPUEMBI JIOTHYECKOTO MBINJICHUS
(aHa)IM3a, CHHTE3a, CpaBHEHUS, KiacCu(puKaIuu, 0000IICHNUs ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LEJISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKABOW MIPUPOJIBIL,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, IEIyKTHBHBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paccMaTpHBaAEMbIX
SIBJICHUSIX, (DOPMYJITMPOBATH BBIBOJIBI 1 3aKJIIOUCHHS;

NPUMEHSITh CXEMHO-MO/ICIbHEIC cpencTBa JUTSE MIPEICTABICHUS
CYILIECTBEHHBIX CBSI3€Ml U OTHOIIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TaKK€  MPOTUBOPEYMM  pa3sHOro  poja,  BBISBIEHHBIX B Pa3lIMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palatTbiBaTh IJIaH PELICHUs] MPOOJIEMBbI C YUETOM aHaIM3a UMEIOIINXCS
MaTepuaIbHbIX U HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
eJISIM, OIEHUBATh PUCKU MOCIECTBUM €S TEIbHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PeEajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH Y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JIESITEIILHOCTH,
HaBBIKAMHU  paspenieHus npodsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHHUS MPAKTUISCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €ro MHTEPIpEeTalnd, NPeoOpa3oBaHUI0 U TPUMEHEHHIO B YYEOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX U COIUATBHBIX IPOEKTOB;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NESTEBbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOAUTb apryMEHTHI ISl JTOKa3aTelbCTBa
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLIEHUBATH MUX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

yYMETh TIEPEHOCUTh 3HAHHWS B IMO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTh
KU3ZHEACSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MPOOIEMBI U 3a]1a4u, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) padora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TUUYHBIX UCTOUHUKAX UH(POpMAIUU (TEKCTE Y4eOHOTO
ocooOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax NaHHbIX, B MHTepHeTe), aHAIU3UpPOBATH



nH(OPMAITUIO PA3IMYHBIX BUIOB M (POPM MpeaCTaBICHUS, KPUTHUECKH OIICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otbope Ouonornueckoit MHGOpMaALUU, HEOOXOAUMON JIsl BBITIOJIHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIOJIB30BAHUS PA3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPEICTABICHUS
Oouonornyeckoit mHbopMaryu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBa mnpu pabore ¢
Ouosiorndyeckor mHGOpPMALME: TPUMEHATh XUMHUYECKHEe, (HU3NYECKHE W
MaTeMaTHYeCKHUe 3HAKM M CHUMBOJIBI, (OpMYyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONIB30BaTh U NIPeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJ€Th  HaBbIKAMHM  pACIO3HABaHWA W 3allUThl  HUH(OpMaIuw,
UH(GOPMAIIMOHHON 6€301aCHOCTH JTUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TIO CYIIECTBY OOCYKIaeMOi TeMbl (YMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCHUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JAPYTHX yYACTHUKOB
JaJiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOaldbHBIE CpeACcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIui,
YMETh CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOACH, MPOSBISATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme hOpMyTHpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHAWBUIYATHHOU
paboTHI MpHU pelIeHnH OMOIOTrMYECKON MPoOeMbl, 000CHOBBIBATh HEOO XOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS TP PEUICHUN yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJeHa KOJIJIEKTUBRA;



NPUHUMATh  LEIM COBMECTHOM  JIESITEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJAUHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
001 pe3yabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHU PeryJsITUBHBIMU AeiCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KM3HCHHBIX U YY€OHBIX CUTYyAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBUSIX M IMOCTYIKAaxX MO OTHOIIEHWIO K KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYILECTBIIITh ITO3HABATEIBHYIO NIE€STEIBbHOCTD, BBIABIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATEJIbHO  COCTABJIATH IJIaH pEIIeHUs MpoOJeMbl C  Yy4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBAHUM, UCIHOJIb30BATh MPUEMBI peIEKCUM ISl OLIEHKU CHUTYalllH, BbIOOpa
BEPHOTO PELICHUS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIKECHUIO;



IIPUHAMATh MOTHBBI W AapryMEHTBHl JAPYTMX IIpU AHAINA3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTBl JAPYIMX I[pPH aHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKa.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOecreyeHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmormn. OHHM  BKIIIOYAIOT:
crienududeckue st OMOJIOTHN HAyYHBIC 3HAHMS, YMEHHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, MHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUABI JEATCIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX NMMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyauusx. lIpenMeTHsie pe3yibTaThl IMPEACTABIEHBI IO
roJiamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mnpenmera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB TMPHUPOABI W  PEHICHUH TPoOJIEeM  palMOHAIBHOTO
IPUPOJIOIIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHoJIOrHny;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIFOYACT:
OCHOBOIOJIaralmne ONOJIOTMYECKUEe TEPMUHBI U TMOHATUS (KU3Hb, KJIETKAa,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOpPEryJslHs, CaMOBOCIPOU3BEIICHHUE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTb, POCT U pa3BUTHE), OMOJOTMYECKUE TEOPUU
(knetounast Teopust T. llIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacneacTBeHHoctn T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3uss W  TMPOWCXOXKICHHUS  KYJIbTYpHBIX  pPAcTEHHI),  3aKOHBI
(emnHOOOpa3us MOTOMKOB TIEPBOTO TOKOJEHUS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [. MeHgensi, TrOMOJOTMYECKHX PSIOB B
HACJIEICTBEHHOMN M3MEHYMBOCTH H. . Basusosa), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAHUAX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHKE, SKCIIEPUMEHT);



YMEHUE BBIICTATH CYIICCTBCHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OakTepuii, r(puOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPraHOB U CUCTEM
OpraHOB pAacTEHUM, >KUBOTHBIX, YEJIOBEKa, IMPOLIECCOB KU3ZHEIEATEIbHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTeHHH, )KMBOTHBIX U UEIOBEKa, OMOIOTHYECKUX
npoueccoB: oOMeHa BellecTB (MeTadoIn3M), MPEeBpAlICHUS] YHEPTUHU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUMOB MUTAHUSA, (POTOCHHTE3a U XEMOCHUHTE3A,
MHUTO3a, MeH03a, raMeToreHes3a, MOpUOrenes3a, NOCTIMOPHOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSL  opraHu3Ma  (OHTOIreHe3a),
B3aMMOJICHCTBUSI T€HOB, T€TEPO3UCA, UICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATH B3aWMOCBS3M MEXAy OpraHOMJaMH KIETKH H HX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W HX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpTraHOB y PACTCHHH, >KMBOTHBIX WM 4YEJIOBEKA U WX
(GYHKIHMSIMH, MEXKIY CHCTEMaMH OPraHOB W WX (QYHKIHSIMH, MEXKIY dSTaramu
oOMeHa BElIeCTB, ATanamMH KJIETOYHOTO IHKJIA U )KU3HEHHBIX [TUKIIOB OPraHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
dbakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME aPTyMEHTHI, OHOJIIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJNIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMAaTHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJOTHYECKUE 3a/1aUH, BBISIBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEXY UCCIIEIYEMBIMH OMOJIOTHYECKUMHU MPOIIECCAMU U SIBIICHUAMH, JIeTaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUH TOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBINOJHATH JIa0OpaTOpHBIE M NPAaKTUYECKHE padoOThl, COONIONATH
IpaBWIIa MpHU padoTe ¢ yI4eOHBIM U 1a00pPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH UX IKCHEPUMEHTATbHBIMU
cpeactBamMu, GOpMyIUpYsS Ledb HUCCIEJOBAHUSA, AaHAJU3UPOBATH IMOJIyYECHHBIE
PE3yNbTATHI U CNIaTh BHIBOJBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMooruu,
HKOJIOTUU W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYCHHBIE  pPE3yNbTaThl HAa  yYEHHUYECKHX

KOH(EPEHITUSX;
YMEHUE OIIEHUBATh AITHUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OWOJOTMM W MEAUUUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJIOTBOPEHHUE, HAIMPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBIATh OCO3HAHHBINM BBIOOp OyAywied npogeccuoHalIbHON
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO3MCTBA, MUIEBOM MPOMBIILICHHOCTU, YTIYOJISITh MO3HABATEIbHBIM
UHTEpEeC, HAIIPABJICHHbIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOJOJKEHUE OMOJOrMYEeCKOro o0pa3oBaHUs B  OpPraHU3alUSIX CPEIHETrO
podeCcCUOHATBFHOIO U BBICIIETO 00pa30BaHUS.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmera «buosorus» B 11
K1acce JOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBl MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIIEHUU HKOJOTUUYECKUX
npo0JieM 4YeloBEeYeCTBa, a TakKe B PEIIEHHMH BOMPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
00I11IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHY;

yMEHUE BJIAJETh CHUCTEMOW OHMOJIOTMYECKMX 3HAHUH, KOTOpas BKIIOYAET
OTpeJIeieHHs] M TOHMMAaHHUE CYIIHOCTH OCHOBOIOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcHcTeMma, Ouocdepa), OMOIOrHUECKUE TEOPUU
(oBomtoumonHast Teopus Y. JlapBuHa, cHHTETHYECKasi TEOPHUs SBOJIIONUHN), YUCHUS
(A. H. CeBepiioBa — 0 myTsX W HalpaBjieHuUsX 3Boitounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau m B. BaiinOepra,
3apoabiiieBoro cxoxacrsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unGepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX HCCIICOBAHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, M3MepeHue, HabIo/IeHne, IKCIEPUMEHT), CIIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TNPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Omochepsl, CTAOMIM3UPYIONMIETO, ABMKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJJIONAaTPUYECKOTO u CUMITAaTPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JBIKYIIMX CHJI ABOJIFOIIMN HAa TEHO(DOH I MOMYIISIINH,
IPHUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpejie OOWTaHUs, YepeOBaHMS HAIPABICHHMA
ABOJIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YIHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBSI3M MEXKIY MPOLECCAMH 3BOIIOLHH,
JOBIDKYIIUMU CUJIAMH aHTPOIIOTEHE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUMTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHHs, aOMOTHYECKUX U OMOTHYECKUX



KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3¢ld  OpraHU3MOB B  COOOIIECTBaX,
AHTPOINIOT€HHBIX U3MEHEHUN B AKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONIME aPTyMEHTHI, OHOJOTHUYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTraHU3MOB PAa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB U Cpebl OOUTaHUs, CIMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00pasws BHJIOB U
AKOCHUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MMPUPOILI U YEIOBEUECTBA;

YMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1auH, BBISBIISATH MPHUYNHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMH | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHMH ITOJYYCHHBIX PE3YIIhbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE M TPAKTUYECKHUE pPaObOTHI, COOIIOAATH
npaBuia mpu padbore ¢ ydeOHbIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHPYS IEdb HCCICAOBAHUS, aHAJIU3UPOBATh IOJIYYCHHBIC
PE3YJIBTATHI U ICNIaTh BHIBOIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEJMIIMHE, MPOBOJAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYyYEHHbIE  pe3yJdbTaThl  HAa  YYCHUYECKUX
KOH(EepeHITUX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YeJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSAX M CIOCO0aX MpeNOTBpAIlCHUS
rIo0aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTEHHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUILIUHEI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
IPOMBIIIEHHOCTH, YrAyONsTh TO3HABATENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccun U MPOAOHKCHHE
OMONOTUYECKOTO 00pa30oBaHUsl B OPraHU3AIUSAX CPEIHETO MPOQPECCHOHATBHOTO H
BBICITIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBo yacos DJIeKTPOHHbIE
Ne n/m E;Z?;th;::me PALCIOB M TEM Beero Konrpoasubie | IlpakTuueckue f)lg;g)cg:::::gbﬂme
padoTsbI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBbie cuCTeMBI U UX U3yUEHUE 2 1
3 Buosnorus kinetku 2 0.5
4 XHUMHUYECKasi OpraHu3anys KJIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 1 2
6 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 05
peaninzanus e€ B KJIETKe
8 ’Kv3HEeHHBI UK KIETKU 6 1 1
9 Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 1.5
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 1 15
11 I'enetuka — HayKka O HACIEACTBEHHOCTH U 2 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 ['eneTnka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1 1
16 broTtexHonorust u cCHHTETHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 13




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaesioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3aporKIeHNE U Pa3BUTHE DBOJTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Mukpo3BoIOIHs U €€ pe3yabTaThl 14 2
Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpY’Karolleu cpenoi
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 Uenoek u OKpyxarolias cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3zoBaTeiibHbIE
padoThI padoThI
pecypchbl

1 Buonorus kak KOMITIEKCHAs HAyKa U KaK 1
9acTh COBPEMEHHOTO 00IIecTBa 04.09.2023

2 JKvBBIE CHCTEMBI B UX CBOMCTBA 1 05.09.2023

3 YpoBHEBas OpraHU3anus )KUBBIX CHCTEM. 1 1
KonTtponbnas padoTta Nel 07.09.2023

4 HcTopus OTKPBITHS U U3Y4EHUS KIETKU. 1
Kinerounas Teopust 11.09.2023
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosorun. [IpakTrueckas pabota

5 «3ydeHne MeTOI0B KJIIETOYHOH OMOJIOTUH 1 05
(xpomatorpadus, anexTpodopes, 12.09.2023
muddepeHnnaibHoe HeHTPUPYrupoBaHue,
I11IP)»

6 XUMUYECKUI COCTaB KIETKU 1 14.09.2023

7 MunepanbHbIe BEIECTBA KIETKH, UX 1
Ouonornyeckas poib 18.09.2023
OpraHuyeckue BelecTBa KIeTKH — OeJKH.

8 JIaGopatopHas pabota «OOHapykeHHe 1 0.5 19.09.2023
0€JIKOB C TOMOIIBIO KAUeCTBEHHBIX




peaxkuuin»

CoiicTBa, K1accupuKayst U GyHKIHIH

o 0eKOB 21.09.2023

10 Oprannydeckue BenecTBa KIeTKH —
YTJIEBO/IbI 25.09.2023

11 Oprannydeckue BemecTBa KIeTKH —
B107000791131 26.09.2023
Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopHnas pabota «lccnenoBanue

12 0.5
HYKJIEMHOBBIX KUCJIOT, BBI/IEJICHHBIX U3 28.09.2023
KJIETOK Pa3JINYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosuarpudochars (HTD) 02.10.2023
Cexsenuponanue JIHK. Metoapl

14 T€HOMUKH, TPAHCKPUTITOMUKH, 03.10.2023
MIPOTEOMUKHU

15 MeTopl CTPYKTYPHO# OHOJIOTUN 05.10.2023

16 Tunst knetok. [IpokapuoTHyeckas KieTka 09.10.2023
CrpoeHue 3yKapuoTUYECKON KIIETKH.

17 HpaKTH‘Iei:KaH pabota «/3y4yeHne cBOWCTB 0.5 10.10.2023
KJIETOYHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIETKH 12.10.2023
OnHomMeMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTtuyeckas padora «M3yuenue 0.5 16.10.2023

ABUIKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX




KIICTKax»

20

[ToryaBTOHOMHBIE OPTaHOUIBI KIETKH:
MUTOXOHIPUH, IacTu bl JlabopartopHas
pabota «MccrenoBanue mia3mMosn3a u
JETIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)

0.5

17.10.2023

21

HemeMOpaHHbIe OpraHou bl KIETKH.
KonTponbnas pabora Ne2

19.10.2023

22

Crpoenue u QyHKIUU sapa

23.10.2023

23

CpaBHI/ITeJ'IBHaH XapaKTCPUCTHUKA KIICTOK
sykapuort. JlabopaTopnasi pabota
«M3yueHune cTpoeHUs KIETOK Pa3IuyHbIX
OpPraHU3MOBY

0.5

24.10.2023

24

ACCUMWIISIIIAS ¥ TUCCUMUJISIIIHSI — JIBE
CTOpOHBI MeTabom3Ma. Tumner oOMeHa
BemecTB. JlaboparopHas padoTa
«/3ydeHue KaTaTuTHIECKONH aKTHBHOCTH
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WITH
KaTaJiasbl)»

26.10.2023

25

DepMeHTAaTUBHBIN XapaKTep peaKuit
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabora «3yuenue hepMEeHTaTUBHOTO
pacuierieHus MepoKcuaa BoI0poa B
PACTHTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

07.11.2023

26

benku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI

09.11.2023

27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

13.11.2023




28

dorocunres

14.11.2023

Xemocunres. Jlaboparopnas padora

29 «CpaBHEHHE TPOLIECCOB POTOCUHTE3A U 0.5
16.11.2023

XEMOCHHTE32»

AnHaspoOHBIE OpraHu3Mbl. Busr
30 opoxenus. JlabopatopHuas pabora

«CpaBHEHHUE MPOIIECCOB OPOKEHUS U 20.11.2023

TIBIXQHHS»
31 AspoOHBIE OpraHU3Mbl. JTaIbl

SHEPTEeTUUECKOT0 0OMeHa 21.11.2023

DHeprusi MEMOpPaHHOTO TPaTUCHTA
32 HpOTOHOB.vCI/IHTCS AT®: pabora 93.11.2023

npoToHHOM AT®-cuHTa3bI
33 Peakiuyn MmatpuyHOTO CHHTE3a 97 11.2023
34 TpaHckpunus — MaTPUYHBIA CUHTE3

PHK 28.11.2023
35 Tpancusus u e€ 3tamnbl 30.11.2023
36 KomupoBanue amunokucnot. Ponb

pubocoM B OuocuHTE3e OeIKa 04.12.2023
37 Opranuzanus reioma y IpoKapuoT u

9yKapuoT 05.12.2023
38 MonekyisipHble MEXaHU3Mbl SKCIIPECCUU

T€HOB Y 2YKapHOT 07.12.2023
39 Bupycbl — BHekIeTOUHBIE (DOPMBI KU3HU 0.5

u obsuratHele napa3uThl. [IpakTruueckas 11.12.2023




pabota «Co3ianre MO BUPYyCa»

BupycHslie 3a0051€BaHNs Y€IOBEKA,

4
0 KUBOTHBIX, paCTEHU 12.12.2023

41 HanorexHonoruu B OMOIOTHHA U MEQULIMHE 14.12.2023

42 JKu3HEeHHBII UK KIIETKH 18.12.2023

43 Marpuunsiii cunte3 JJHK. Konrponsnas
pabota Ne3 19.12.2023
Xpomocowmsl. JlabopaTtopHas pabora

44 «M3y4eHne XpoMOCOM Ha TOTOBBIX 0.5 91.12.2023
MUKpOIIperapaTaxy

45 JleneHne KICTKH — MHTO3 95,12 2023
Tunsl kieTok. KapruoknHe3 U HUTOKUHES.
JlabopaTtopHnas pabora «Habmonenue

46 0.5
MHTO3a B KJIETKaX KOHYMKA KOPEIIIKa JIyKa 26.12.2023
(Ha rOTOBBIX MUKpOIIpernapaTax)»

47 Perynsimus ;kM3HEHHOTO LIUKJIIA KIETOK 98.12.2023

48 OpranusM Kak €IMHOE 11eJI0€ 09.01.2024
Txanu pacrenuil. Jlaboparopnas paboTa

49 . - 0.5
«M3yueHne TkaHel pacTEeHHI» 11.01.2024
TkaHM KUBOTHBIX U YeJIOBEKA.

50 JlaGopatopHas pabota «/3yueHue TkaHen 0.5 15.01.2024
KUBOTHBIX)»

51 Opransl. CuCTEMBI OPTraHoB. 0.5




Jlaboparopuas pabora «/3ydeHue opraHos 16.01.2024

IBETKOBOTO PACTEHUS)
52 Omnopa Tena opraHu3MoB 18.01.2024
53 JIBHKEeHHE OpraHU3MOB 99 01.2024
o4 [Intanue oprann3zMoB 93.01.2024
55 [MuTanue MO3BOHOYHBIX KUBOTHBIX.

[MumeBapurtenbHas cucTeMa 4eaoBeKa 25.01.2024
56 JlpIxaHue opraHu3MoB 99.01.2024
57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX H

YyeloBeKa 30.01.2024
58 TpaHcHOpT BEIIECTB y OPraHU3MOB

01.02.2024

59 KpoBeHocHas crcTema Mo3BOHOYHBIX

JKUBOTHBIX U Y€JIOBEKa 05.02.2024
60 Brigenenue y opraHusmMoB 06.02.2024
61 3amura y OpraHu3MoB 08.02.2024
62 NMMyHHas cuctema 4enoBeka 12.02.2024
63 PaznpaxxuMocTs 1 perynanus y

OpraHU3MOB 13.02.2024
64 I'ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMa KUBOTHBIX U YEJIOBEKa 15.02.2024




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

19.02.2024

66

[TosoBOE pa3zmMHOKEHKE

20.02.2024

67

Meiio3s

22.02.2024

68

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIaboparopHas pabota
«M3yueHue cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHKpOIIpEIapaTaxy

0.5

26.02.2024

69

NHmBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI€HE3

27.02.2024

70

3akJaJika OpraHoB M TKaHEH U3
3apO/IBIIIEBHIX JINCTKOB

29.02.2024

71

Poct u pazBuTHE KUBOTHBIX.
JlaGopaTopHas pabota «BrisiBIeHHE
MIPHU3HAKOB CXOJICTBA 3aPOIbIIICH
MMO3BOHOYHBIX JKHBOTHBIX)

0.5

04.03.2024

72

Pa3zmHOXeHue U pa3BUTHE pACTCHUM.
JlaboparopHas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHID)

0.5

05.03.2024

73

HcTopust CTaHOBJICHUS U Pa3BUTHS
TCHEeTUKH Kak Hayku. KoHTpoJsibHas paboTa
Neq

07.03.2024

74

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JIaGopatopHas pabota «/{po3oduia kak
00BEKT reHEeTUYECKUX UCCIIC0BAHUI

0.5

11.03.2024

75

3aKOHOMepHO CTH HACJICOOBaHUA

0.5




pu3HakoB. MoHOrubpuHoe
ckpemuBanue. [Ipaktiuaeckas paborta
"N3ydyeHue pe3yabTaToB MOHOTUOPUIHOTO
CKpEeILLMBaHUS Y 1p030duisl"

12.03.2024

uTonornyeckue 0CHOBBI

76
MOHOTHOPUTHOTO CKpEIIMBaHUS 14.03.2024
77 AHaIM3UPYIOIIEEe CKPELIMBAHUE.
Hemnonnoe nomunupoBanue 18.03.2024
JlurunbpuHOE CKpeInBaHUE.
[IpakTnueckas padora «3ydyenue
78 0.5
pe3ynbTaTOB JUTHOPUIAHOTO CKPEIIUBAHUS 19.03.2024
Yy Ap030(HITBI
79 HuTonornyeckue OCHOBBI TUTHOPUTHOTO
CKpEITUBaHMS 21.03.2024
80 C
LETUICHHOE HaclleZIOBaHNE TPU3HAKOB 01.04.2024
81 XpOMOCOMHAs TEOpUs HACIIECTBEHHOCTH 02.04.2024
82 r
€HeTHKa 1oJja 04.04.2024
83 r
€HOTHII KaK IIeJIOCTHAsI CUCTEMA 08.04.2024
84 I'eneTnyeckuii KOHTPOIIb PA3BUTHS
pacTeHM, )KUBOTHBIX U YEJIOBEKA 09.04.2024
85 HN3MeHunBOCTD NpU3HAKOB. Bubl
W3MEHYUBOCTH 11.04.2024
86 MoaudukanroHHas U3MEHYHMBOCTh

15.04.2024




87

BapuauvoHHbIi psa U BapUallMOHHA
kpuBas. JlabopaTopHas pabora
«MccnenoBanmne 3aKOHOMEPHOCTEN
MO (UKAITUOHHON N3MEHYNBOCTH.
[TocTpoeHne BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBOI»

0.5

16.04.2024

88

TI'enoTunmaeckas N3MEHYNBOCTb.
KomOunarusHass n3MEHYHBOCTD

18.04.2024

89

MYTaHI/IOHHaﬂ U3MCEHYHNBOCTbD.
[MpakTtudeckas padora «Myranun y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

22.04.2024

90

3aKOHOMEPHOCTH MYTAllHOHHOTO
nporecca. DNUreHeTHKa U SMUTreHOMUKA

23.04.2024

91

I'enetuka yenoBeka. [IpakTuueckas pabora
«CocraBieHue 1 aHajIu3 PoAO0CIOBHOI

0.5

25.04.2024

92

MeToapl MEMUITMHCKOU T€HETUKU

27.04.2024

93

3HayeHNE MEIUIIMHCKON T€HETUKU B
MPEAOTBPAILICHUN U JICYCHUH
reHeTHYECKUX 3a001eBaHUI YETI0OBEKA

02.05.2024

94

OCHOBHBIE IOHATHS CENEKIHU.
JIaGopatopHas pabota «/3ydeHne copToB
KYJIBTYPHBIX PACTEHUI U OPOJ] TOMAIIHUX
AKHUBOTHBIX»

0.5

04.05.2024

95

MeTomp! CeNeKIIMOHHON pabOTHI.
JlaGopatopHas pabota «/3ydeHne MeToi0B
CEJIEKIIMM PaCTEHUI»

0.5

06.05.2024




JIOCTHKEHMS CEJIEKIIUU PACTCHUM U

96 T
YKUBOTHBIX paKTI/I‘-IUeCKaﬂ pabota 1 07.05.2024
«IIpuBHBKa pacTeHuiD»
CoxpaHeHHe, U3YICHHUE U UCTIOIh30BaHUE
7 .K
9 TeHETHUYECKUX pecypcoB. KoHTpopHas 1 13.05.2024
pabota Ne5
buoTexHoorus kak Hayka U OTpacib
T :
98 npou3BoicTBa. [IpakTuueckas pabora 1 0.5 16.05.2024
«3yueHne 00bEKTOB OMOTEXHOJIOTUI
99 OcHOBHBIC HANPABICHUS CHHTETHICCKON 1
ounosioruu 18.05.2024
100 X
POMOCOMHAsI U TeHHAsI HHKEHepHs 1 90.05.2024
101 M 0
€IULUHCKHE OMOTEXHOJIOTUN 1 91.05.2024
102 PesepBHbriii ypok. [ToBTOopenue, 1
000011IeHHEe, cCUCTEMATH3alNs 3HAHUHI 23.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpaktirieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThI pecypeE!
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHME, €CTECTBEHHBII 1
Y UCKYCCTBEHHBIN 0TOOp
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsius — sneMeHTapHasi eAMHULIA 1
IBOJTIOIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaiitnOepra. JlaGopaTopHas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 D¢ ekt ocHoBarens. dpdexr 1
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouogoruueckas
11 EctecTBeHHbII 0TOOp — HaINpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK
Pe3yabTaT MUKPOIBOJIFOIHH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlabopaTtopHnas pabota «CpaBHEHHE BUOB
0 MOP(OJIOTUIECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLIUN

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MaKpOSBOJ'IIOL[I/IH. ITaneoHTONIOrNMYECKHE
MCTOJbI U3YUCHUS 5BOJIFOIUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-ICCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOJ’IeKYJBIpHO-FeHeTquCKHe,
OMOXMMHUYECKHE U MAaTEMAaTHUECKUE




MCTOJbI U3YYCHUS 3BOJJIIOLUA

23 OO0mue 3aKOHOMEPHOCTH IBOJTFOIIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
27 OCHOBHBIE ATalbl HEOPraHUYECKON
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopus 3eminu 1 METObI €€ N3y4EHUS.
29 JlabGopaTtopHnast padota «M3ydeHue u 05
ONMCAaHHE UCKOTIAEMBbIX OCTATKOB JIPEBHUX
OpPraHU3MOBY
30 HauanbHbie 3Tansl opraHun4ecKkoin
9BOJIIOLIUI
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE 3TaIlbl IBOJIOLUH
39 pactutenbHoro mupa. IIpaktuueckas 05
pabora «3yyenue ocobeHHOCTEH '
CTPOEHHUS PACTEHUH Pa3HBIX OTAEIOB»
33 OCHOBHBI€ ATaITbl YBOJIIOIUH KUBOTHOTO
MUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — OKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOXKICHUH YeJIOBEKa
Mecto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a

44 CooTHoleHne OHOJIOTUYECKUX U
COILIMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOLNUS COBPEMEHHOTO YeJI0BEKa
UYenoseueckue pacsl. [IpakTrdeckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5
a/IanTanui 4eJI0BeKay

49 MeX TUCIUTUTHHAPHBIE METOIBI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHast pabora

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

59 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 aKoJoruueckuit pakrop. Jlabopartopuast 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK KOJOTUYECKUM (PaKTop.

55 JlabopaTopHas pabota «BrIsiBIIeHHE 1 0.5
MIPUCIIOCOOICHUI OPraHU3MOB K BIUSTHHIO
TeMIIepaTypbh»
AbuoTtnueckue (pakropsl. BiaaxkHocTh Kak

56 sKoJiorndeckuit paxrop. JlaboparopHas 1 05
paboTa «AHaTOMUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenbl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 Xuznennsle GopMbl OpraHU3MOB 1

60 buoTtnueckue pakropsl 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMSI OPTaHU3MOB B cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI 1




nmonyidanuuun

OcHOBHBIC TTOKa3aTSIU MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIIAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKHBAHHS
DKoJIoruyecKast HuIla BUA.

68 JlabopaTtopHnas pabora «IIpucnocobneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEJCHHS M MUTPALIAN
JKUBOTHBIX

71 Coo00111€cTBO OPraHUu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTEMa

73 KpyroBopoT BeniecTs u MOTOK SHEPTUU B
9KOCHCTEME

74 OCHOBHBIE TIOKA3aTeIN IKOCHCTEMBI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CYKIIECCHH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI




TYHJIP, JIECOB, CTEIIEH, IIyCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 Pa3HbIX TUIIOB HAa CyOOpraHM3MEHHOM,
OpraHU3MEHHOM, MOMYJSLUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuernanerapHas 060I049Ka
3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIECTBOBAHUS
ounocdepsl

86 KpyroBopoTs! BelecTs u
OMOTre0XUMHYECKUE LIUKIIbI

87 3oHanbHOCTH OHOChepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBoCcTh OMOChepsl

89 DKOJIOTHYeCKUE KPU3UCHI U UX TPUUMHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

o1 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPacTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIIMIIBI YCTOMYUBOTO




PAa3BUTHUA UCTIOBCUCCTBA U IPUPOIbL

PanmonansHo€ IpUpPOA0IOIH30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 C{6061uemz1€ 1o TeMe «MHUKpO3BOIIOLUS U 1
e€ pe3yabTaThD»

96 Q§06meHHe 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «I[Ipoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

98 O6061mmenue o treme «IIpoucxoxnenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O06o0menue mo Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU»

101 O606H.[6HI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606mmenue o teme «buocdepa — 1
ry100aIbHAsT SKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

VYyeOHo-meToaunueckoe nocobue "buonorus. Obmas 6uonorus. bazosslii u
yrayonennsid ypoBHu. 10 k. : yue6nuk / U.b. Aradonosa, B.1.

Cugornazos.- M. : Jlpoda

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
YyebHo-MeToaunueckoe rmocodue "buosorus. O6mias ouosiorus. ba3zoBelii
yrayonennsid ypoBHu. 10 k1. : yue6nuk / .b. Aradonosa, B.1.
CuBormnazos.- M. : JIpoda

,HI/I,IIaKTI/I‘IGCKI/IG MaTcpualibl 4JIs1 YPOKOB

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://school-collection.edu.ru/collection

https://bio-ege.sdamgia.ru



		2023-08-31T12:32:00+0300
	Сергеева Ирина Борисовна




