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INIOACHUTEJIBHASA 3AIINCKA

[TporpamMa 10 yuebHOMY Tipegmety "buonorus” (gamee - 6uosorusi) Ha
ypoBHe cpefHero obirero obpa3oBaHusi pa3paboTaHa Ha ocHOBe PesiepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit
depepatyn», PIrOC COO, KoHiemnuu MpernoaBaHusi yueOHOTO TipeaMeTa
«brosorusi» ¥ OCHOBHBIX TI0JIOKEHUM (enepasbHON paboueil TPOrpaMMbI
BOCITUTAHUSI.

YuebOHbIii nipeamMeT «buosorusi» yriay6néHHoro ypoBHs usyuenus (10—11
KJacChl)  fIBJISIETCS  OJHUM W3  KOMITIOHEHTOB IpPeJMETHON  00JsacTu
«EcTecTBeHHO-HayuHble IpegMeThbl». CorsacHO mosnoxkeHusasm DPI'OC COO
npoduibHble y4yeOHBbIE TIpeJMeThl, H3yuaemble Ha YTIy0/JEHHOM YpDOBHe,
SIBJISIFOTCS criocoboM auddepeHiraniyiyi o0yueHUst Ha YpOBHe cpefiHero o0birero
oOpa3oBaHUsI U TIPM3BaHbI 00eCeurTh TPeeMCTBEHHOCTb MEXIY OCHOBHBIM
o0IMM, CcpegHUM OOIIMM, CpeJHUM TPOPeCcCHOHANBHBIM U BBICIIAM
obpa3oBaHveM. B To ke BpeMsi KaXKblii U3 3TUX yueOHBIX MPeJMEeTOB J0/KeH
ObITb OpPUEHTHMPOBAH Ha TIPUOPUTETHOE pellleHWe 00pa30BaTeNbHBIX,
BOCIIMTAaTeNbHBIX W PAa3BUBAKOLIMX 3a/ay, CBS3aHHBIX C Npo(OopueHTaluen
00yJamIUXcsd U CTUMY/IMPOBaHWEM WHTepeca K KOHKpeTHOW obmactu
Hay4yHOTO 3HAHHWs, CBs3aHHOTO C Owosnorueld, MeAULIMHOW, 3KOJIOTHEH,
TICUXOJIOTHEN, CTIOPTOM U/ BOEHHBIM [IEJIOM.

ITporpamma 1o yue6HOMY TipeaMety "Buosiorusi” maét mpezcTaB/ieHHe O
L[eJId U 33/layax u3yudeHus: yueOHOro mpeamera «buosorusi» Ha yriay0/iéHHOM
yPOBHe, oripefiefisieT 00si3aTesibHOe (MHBapHaHTHOE) TIpeJMETHOe COZIep>KaHue,
ero CTPYKTypUpOBaHUWe [0 pas3jesaM U TemaM, paclipefiejieHHde II0 Kjaccaw,
peKoMeH/IyeT TOoC/e/I0BaTe/TbHOCTh M3yUeHusi yueOHOro MaTepuasia C yU4ETOM
MeXXIpeIMeTHbIX U BHYTPHUIIDEJIMETHBIX CBSi3el, JIOTMKU y4yeDHOro rnporiecca,
BO3PACTHBIX 0cobOeHHOCTel oOyuvaroiuuxcsa. B mporpamme mo Guonoruu
peanu30BaH TPUHIIUI MPEEeMCTBEHHOCTH C M3yuyeHWeM OHOJIOTMM Ha ypOBHe
OCHOBHOTO o00Iiero obpa3oBaHusi, Osiarofapsi 4eMy TIPOCMAaTpPUBAETCS
HarpaB/IeHHOCTb Ha TIOC/Te[yroljee pa3BuUThe OHOIOTMUeCKUX  3HAHUM,
OpPUEHTHMPOBAHHBIX Ha (JOPMHPOBaHME eCTeCTBEHHO-HayYHOI0 MUPOBO33pPEeHHs,
9KOJIOTMUECKOTO MBbIIIJIeHUs], TIPeJiCTaB/ieHnid O 37J0POBOM oOpase KU3HH, Ha
BOCIUTaHWe Oepe)KHOro OTHOIIEeHUsT K OKPYXKarolllel TpupofHoii cpene. B
rporpamMme 1o OHOJIOTHMM TaK)Ke TI0Ka3aHbl BO3MOXKHOCTH yueOHOTo TpegMeTa
«buonorusi» B peamuzaiuu  TpeboBanuit ®I'OC COO K TUIAHUPYEMbIM
JTMYHOCTHBIM, MeTaripe[MEeTHbIM U TIpeJIMETHbIM pe3yJ/ibTaTaM OOydeHUs U B
(bopMHpOBaHNWY OCHOBHBIX BH/IOB YyueOHO-TI03HaBaTe/NbHOW /1eATeIbHOCTH
00yuJarIUXCs TI0 OCBOEHHIO COZiep>KaHusi Ouosioruueckoro obpa3oBaHusi Ha
ypOBHe cpefiHero obiriero o6pa3oBaHusl.

YuebHbiii mipeamer «buosiorusi»  Ha ypoBHe CpefHero  00Iero
oOpa3oBaHusi  3aBepilaer Ouosioruueckoe oOpa3oBaHWe B IIKOJe U
OpPUEHTHPOBaH Ha paciliipeHue U yriybeHre 3HaHUN 00YUaroOIIUXCs O XKUBOMH
TIpUpO/ie, OCHOBAX MOJIEKY/ISIPHOW M K/I€TOYHOM OHOoorvu, 3MOpUOJIOTHH U
O10/IOTUM Pa3BUTHSL, T€HETHKH, CeJIeKLH, OMOTeXHOJIOTUH, BOHOLIMOHHOTO
YUeHUs U 3KOJIOTUM.

N3yuenne yueOGHOro rmpeamMeTa «buosnorus» Ha yriay0jeHHOM YpDOBHe
OPUEHTUPOBAHO Ha TIOJTOTOBKY O0yUaroIuxcs K MoC/eyiomeMy MoTy4eHUr0
buosmornueckoro obpa3oBaHusi B By3aX U OpraHM3alUsiX CpeJHero
nipodeccroHanbHOro 06pa3oBaHusi. OCHOBY €ro Cojiep)KaHusi COCTaBJisieT
cucteMa OMONOTMYeCKUX 3HAHWH, TIOJYUeHHBIX MMPU U3yUeHUH 00yuaromuMuCs
COOTBETCTBYIOL[UX CHUCTEMATAYeCKUX pa3fie/ioB OWO/MIOTMM Ha  YpPOBHE



OCHOBHOTO o00miero obpaszoBanusi, B 10—11 kjaccax 3TU 3HaHUS TIOJIyYarOT
pasBuTHe. Tak, pacpeHs! U yrayb6ieHbl OMOIoruUecKre 3HaHUS O PaCTeHUsX,
JKUBOTHBIX,  rpwbax,  OakTepusix,  OpraHvM3Me  UejioBeKa,  OOIMX
3aKOHOMEpDHOCTSIX ~ JKHU3HM, [IOTIOJTHUTEbHO BK/IFOUEHBI  OHOJ/IOTHUYEeCKHe
CBe/leHUs TPUK/JIQIHOTO M TIOMCKOBOTO XapakTepa, KOTOpble MOXXHO
WCTI0/Tb30BaTh KaK OPHWEHTHPBI i TIOC/eAyIollero BbiOopa Tpodeccuu.
Bo3Mo)KHa TakXe WHTerparus OHMOJIOTHYecKUX 3HAHWUK C COOTBETCTBYIOL[UMH
3HAHUSIMH, TIOTyYeHHBIMH OOYYAIOIIUMUCA TIPU W3yUeHUW (QU3UKUA, XHUMUH,
reorpaduy U MaTeMaTUKHU.

CTpykTypa mporpamMmbl 10 yueGHOMY npeameTy "Buosorus” orpaxaer
CHCTeMHO-YPOBHEBbI ¥ SBOJIFOLIMOHHBIN MOAXOAbI K W3yYeHUO OUOIOruu.
CorylacCHO WM, HW3yYarOTCsl CBOMCTBA M 3aKOHOMEDHOCTH, XapaKTepHble s
JKUBBIX CUCTEM Pa3HOT'0 YPOBHSI OpraHW3aliuM, SBOJIIOLIMM OPraHUUeckoro Myupa
Ha 3emjie, COXpaHeHHsI OMOOTMUeCKOTOo pa3HooOpa3usi ryaHeThl. Tak, B 10
K/lacCeé W3y4YaloTCsd OCHOBBI MOJIEKY/ISIDHOM UM K/JIETOUHOW  OHOJIOTHH,
9MOPHOJIOTHH ¥ OMOIOTHM Pa3BUTHS, TeHETUKHU U CeJIeKINU, OMOTeXHO/IOTUN U
CUHTEeTUUYEeCKOW OHOJIOTHH, aKTyaJU3UPYIOTCA 3HAHUS OOYyYaroImxcsl TI0
OoTaHWKe, 300/I0TWM, aHATOMUH, (u3nosorud uenoBeka. B 11 Kmacce
M3y4aroTCs 3BOTIOI[MOHHOE YUeHre, OCHOBBI 3KOJIOTMH U yueHue o brocdepe.

YuebHbIi mpeaMeT  «buosOrHsi» TIpU3BaH  00eCIeunTh  OCBOEHHE
00yuaroIMMucs OHOJIOTUUeCKUX TEOPUM W 3aKOHOB, WjeH, TPUHIUIIOB U
MpaBu/, JieXKallluX B OCHOBE COBPEMEHHOU ecTeCcTBeHHO-HayYHOW KapTHUHbI
MHPa, 3HaHWM O CTPOEHHH, MHOT'000pa3uu 1 0COOEHHOCTSIX K/IeTKH, OpraHU3Ma,
TOMY/ISINH, OUOI[eH03a, 5KOCUCTEMBI, O BBIJJAIOIIUXCS HAYUHBIX JOCTHXKEHUSIX,
COBPEMEHHBIX  WCCHeIOBaHUSIX B  OWOMOTMM, TIPUK/IAAHBIX  acrekTax
OuvonornueckKMx 3HaHWWA. [Ing  pa3BUTHS U TIOAJEp)KaHUS  HWHTepeca
oOyuaroiuxcsas K OuWomormu  Hapsily CO  3HAuuTelbHBIM  OOBEMOM
TEOPeTUYECKOr0 Marepuana B CO/EP)KAHWW MPOrpamMMbl 10  GHOJIOrUH
TMpeJyCMOTPEHO 3HAKOMCTBO C WCTOPHMEN CTAHOBJIEHHMS W DA3sBUTHs TOW W/
vHOM 06s1acTv OMOIOTHH, BK/IAZIOM OTE€UeCTBEHHBIX M 3apyDOeKHBIX YUEHBIX B
pellieHre BaXKHEUIITUX OMOIOTHUYEeCKUX U 9KOJIOTHUECKUX TTPOOIIEM.

Ilenb wu3yueHus yueOHoro TipegMeTta «buonorus» Ha yraybnéHHOM
ypOBHE — OBjajieHde OOydYarol[UMHUCS  3HAHHUSAMU O  CTPYKTYPHO-
GyHKIMOHAMBHOW ~ OpraHu3allid  >KMBBIX ~CUCTeM pa3HOTO paHra u
nproOpeTeHHe YMeHUH UCTI0b30BaTh 3TU 3HaHUSA B (POPMUPOBAHUM MHTEpeca K
orpefie/IEHHON 00/1acT  TIpodeCcCUOHaNbHON  JesITe/IbHOCTH, CBSI3aHHOUW C
ouvonorveil, WM K BLIOODY yueOHOTO 3aBefieHUs [ TIPOZAOJDKEHHS
broornueckoro o6pa3oBaHusl.

NocTwkeHne T1ied  W3yueHUs ydeOHoro tipegMerta «buosorus» Ha
yryOsIEHHOM YPOBHe 00ecIieurBaeTCsl pellieHreM Cie[yIoIInX 3azau:

OCBOEHHE OOyUarol[UMHUCS CHUCTeMbl OHOJIOTUUECKHUX 3HaHWM: 00
OCHOBHBIX OHOJIOTHUECKHUX TEOpHUSX, KOHIIEMIUsAX, THUIoTe3ax, 3aKOHax,
3aKOHOMEPHOCTSIX YW TIpaBW/IaX, COCTABJISIOI[UX COBPEMEHHYI0 eCTeCTBEeHHO-
HayuHyI0 KapTMHy MHpa; O CTPOEHHH, MHOTrooOpa3suu W 0COOeHHOCTSX
Ouonornueckux cucteM (KaeTKa, OpPraHu3M, TOMyJ/SLus, BH, OWOTeoI|eHO3,
buocdepa); 0 BBIJAIOIINXCS OTKPBITHUSIX W COBPEMEHHBLIX MCC/IeZIOBaHUSAX B
ouosioruy;

O3HAaKOMJIEHHE O0YYaroIUXCcsi C MeTOAAMM TI03HAHWS KUBOUW TIPUPO/IBI:
HCC/Ie/JOBAaTe/Ib,CKUMUA  MeTO/laMid  OMOJIOTHUeCKMX HayK (MOJeKy/IsSpHOM U
K/IETOUHOW OHOJIOTHH, SMOpHONOrUM W OWOJIOTHM DPA3BUTHS, TE€HETHUKH U
ce/leKIIuM, OWOTeXHOJIOTUM W CHUHTETHYEeCKOW OWO/IOTHH, TIaJie0OHTOJIOTHH,



9KOJIOTMM); MeTO/laMHd  CaMOCTOSITeJIbHOTO — TIPOBefleHUs]  OMOIOrMuecKux
ucc/iefioBaHu B jlaboparopuu M B Tipupoje (HabmrozeHue, u3MepeHue,
9KCTIepUMEHT, MOZIeJTUPOBaHue);

OB/IajleHHe O0YyYarIUMHUCS YMEHUSIMU: CaMOCTOSITe/TbHO HaXO/[WTh,
aHa/IM3UPOBaTh U UCTIOIb30BaTh OMOJIOTHYECKY0 MH(POPMALIMIO; TT0/Ib30BaThCs
OUMOIOTMUeCKON TePMUHOJIOTHEN W CUMBOJIMKOM; YCTaHAB/IWBAaTh CBS3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAJbHO-3KOHOMHUUECKUMH W  3KOJIOTMYeCKUMMU
rpobsieMaMy ueioBeUeCTBa; OLIEHWBATh TOC/IeCTBUS CBOeN [esiTe/IbHOCTH TI0
OTHOIIIEHHUI0 K OKPY>Karolllel MPUPOAHOM cpefie, COOCTBEHHOMY 3/I0POBBIO U
3[I0POBbI0  OKDY’KaloIUX Jrofled; O0OOCHOBBIBAaTb U COOJIOAATH  Mephbl
MPOGUIAKTUKA MHGEKI[MOHHBIX 3a00/IeBaHUM, MpaBUIa TOBEJeHNs B MPHUPO/Ie
U obOecrieueHusi  6e30MaCHOCTH  COOCTBEHHOM  JKU3HEEATEbHOCTU B
ype3BbIUAlHBIX ~ CUTYyal[UsIX TPUPOJHOTO MW TEXHOTeHHOTO0  XapaKTepa;
XapaKTepr30BaTh COBPEMEHHBIE HayUHbIe OTKPBITHSI B 00/1aCTH OHOJIOTHY;

pa3BUTHe Yy  OOYyYaloIUXCS  WHTE/UIEKTya/lbHbIX W TBOPYECKUX
criocobHOCTel B TIpollecce 3HAKOMCTBA C BBIZQIOIIUMUCA OTKDBITHUSMH H
COBpeMEeHHBIMU MCCJIeZIOBAaHUSIMIA B OHOJIOTHH, pelllaeMbIMU ef0 mpobiemamu,
MeToZo/IoTel O10J/I0THUeCKOTO WCC/IeIOBaHMS, TIPOBEIeHUS
9KCTIepUMEHTAlbHBIX ~ WCCe/IOBaHUM, pelleHdss OWONOrMYecKux  3afad,
MO/Ie/IMpOBaHus OMooruuecKux 06HeKTOB U MPOLIeCCOB;

BOCMUTaHKWE y 00yUaroIUXCsl [IEHHOCTHOT'O OTHOIIIEHHUS K )KUBOM TTPUPO/IE
B I1IeJIOM U K OTJAeNbHbIM €€ 00beKTaM U SBJeHUsIM; (HOpMHUPOBaHHUE
9KOJIOTUUECKOM, TeHeTUUECKOW IPaMOTHOCTH, OOIel KyJbTypbl TMOBeZEHUsT B
MIPUPO/Iie; UHTErpalii eCTeCTBeHHO-HayUHbIX 3HAHUM;

nproOpeTeHre OOYYAIOIIUMUCA KOMIIETEHTHOCTY B  paljioOHaTbHOM
TIPUPO/IOTIO/Ib30BaHNU (COOTI0/IeHre TIpaBU/ TIOBeJieHUsi B TIPUPO/ie, OXPaHbI
BUJIOB, JKocucteM, Ouocdepbl), coxpaHeHWH COOCTBEHHOTO 3/[I0POBbs U
3[JOPOBBbSI  OKPY)KaloIMX  JroZiel  (coOsofieHusi Mep  TpOMHIaKTHKH
3aboseBaHuii,  obecrieueHre  0e30MaCHOCTH  JKU3HE[EATENTbHOCTH B
ype3BbIUaliHBIX CUTYALMAX TMPUPOJAHOTO M TEXHOT'€HHOI0 XapaKTepa) Ha OCHOBE
WCTI0/Ib30BaHUs1 OMO/IOTMUeCKUX 3HAHWH M YMEHUH B MOBCEHEBHOM JKU3HM;

CO3[jaHWe yCJOBUM [jii  OCO3HAHHOTO BbIOOpa  OOYYArOLUMUCS
VH/IUBUAYa/IbHOU obpa3oBaTe/bHOM TPaeKTOpHH, CTI0COOCTBYIOITEH
roc/eiyroiiemMy npodecCHOHaILHOMY CaMOOIIpe/ie/IeHHI0, B COOTBETCTBUU C
VH/IMBU/YabHBIMA HHTEPeCAaMU U TIOTPeOHOCTSIMU PeruoHa.

OO1iee uMC/I0 YacoB, OTBEEHHBIX Ha U3yueHWe Ouo/OrMM Ha
yriy6/ieHHOM ypOBHe cpefHero obirero obpa3oBaHus, coctaByser 204 yaca: B
10 knacce — 102 yvaca (3 yaca B Hefent0), B 11 knacce — 102 yaca (3 yaca B
HeJlelo).

OTt6op opraHu3aloOHHBIX (HOPM, METO/IOB U CPEe/ICTB 00yUueHHUs1 OMOJIOTHH
OCYILL[ECTBJISIETCS C YUETOM CrielUUKN ero CoAep>KaHusl U HarlpaB/IeHHOCTH Ha
TIPOZIOJKeHNe OUOIOTHYeCKOTO 00pa3oBaHWs B OpraHU3alUsSX CpeaHero
npodheCCUOHALHOTO U BBICIIEr0 00pa30BaHUsl.

Obsi3aTeNlbHBIM yC/IOBUEM TIpM 00yueHWH OWOJIOTUM Ha YryIyOIEHHOM
yYPOBHE SIB/ISIETCS TIPOBe/JieHHe /1Tab0pPaTOPHBIX W MpaKTUUeCcKuX pabot. Takke
yuacTe  OOydarolMXCsi B  BBbIMOJHEHWW  TIPOEKTHbIX U yueOHO-
UCC/IeIoBaTe/IbCKUX paboT, TeMaTHKa KOTODBIX OMpeZiesisieTCss yuuTeseM Ha
OCHOBE MMEIOIUXCS MaTepuaJbHO-TeXHUUECKMX pPeCcCypCOB W MECTHBIX
TIPUPO/HBIX YC/IOBHH.



COJEPXAHUE OBYUEHUSA
10 K/TACC

CopepykaHue mporpaMMsbl, Bblfle/IeHHOe KypCu8OM, He BXOJWUT B IIPOBEPKY
rocy/lapcTBeHHOU utoroBou arrectatuu (I'MA).

Tema 1. buosiorusa Kak HayKa

CoBpemeHHasi Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkasi ucTopus
pa3Butus Ouosioruu. Buonornueckre HaykKu W H3yuaemble UMH TIPOO/IEMBI.
dyH/aMeHTa/IbHble, TNPUK/IaJHble W TIOWCKOBbIe HAyuHble HWCCAeJOBaHUS B
buosiorum.

3HaueHue Ouwonorud B (OPMUPOBAHUM COBPEMEHHOW eCcTeCTBeHHO-
HayuyHOW KapTuHbl Mupa. [Ipodeccuu, cBsi3aHHbIe C Ouonorveit. 3HaueHUe
Ouo/IorMM B TIPAaKTHUUECKOM [1esiTeJIbHOCTH uejioBeKa: MeJWliHe, CelbCKOM
XO3$5IMCTBe, TPOMBILLUIEHHOCTH, OXPaHe MPUPO/BI.

JeMoHCcTpanuu

[Toptpetel: Apuctorens, Teoppact, K. Jlunnen, K. b. Jlamapk, Y.
HapeuH, Y. I'apei, I'. Mengens, B. U. Bepuanckuu, U. I1. TlaBnos, U. U.
MeunukoB, H. 1. BaBuno, H. B. Tumodeen-PecoBckuii, [Ix. YoTcoH, P.
Kpuk, [I. K. beses.

Tabmubl U cxembl: «CBsi3b OMOMOTMM C APYTMMHU HayKamu», «CucteMa
O10/I0THUeCKUX HayK».

Tema 2. JKuBble cCTeMbI U UX U3yUeHHUe

JKuBble cucTembl Kak mpeAMeT u3ydeHusi Guosioruu. CBOMCTBA >KHUBBIX
CUCTEM: €e[VHCTBO XUMHUUECKOIO COCTaBa, [AUCKPETHOCTb U LeJI0OCTHOCTb,
CJIOXKHOCTb Y YIIOPSIJ0YEHHOCTb CTPYKTYPhI, OTKPBITOCTb, CaMOOpraHW3aLys,
CaMOBOCIIPOUM3Be/ieHHe, Pa3/ipaKUMOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE.

YPpoBHH OpraHM3aliii JKMBBIX CHCTEM: MOJIEKY/ISIPHBIN, K/I€TOUHbIN,
TKaHeBblld, = OpraHMW3MeHHbIH,  MOMYJ/SLUOHHO-BUJOBOM,  3KOCHCTEMHBIN
(6HoreoueHOTquCKI/IH), 6uocdepHbiii. TIpoiiecchbl, MPOUCXOASAIINE B >KUBBIX
cuctemax. OCHOBHbIE TIPU3HAKH >XUBOro. KW3Hb Kak (opMa CyLieCTBOBaHUS
MaTepud. Hayku, w3yuarolmye >KMBbIe CHCTEMBbI Ha pasHbIX YPOBHSX
OpraHu3aLiu.

M3yueHue >KUBBIX cucTeM. MeTozibl Ouosiorndyeckoit Hayku. HabsrozeHue,
v3MepeHue, SKCIIepUMEeHT, CuUcTemaTtv3alnus, MeraaHaimus. [loHatue o
3aBUCMMOU M He3aBUCUMOM TIlepeMeHHOW. IlnaHWpoBaHWe 3SKCrepUMeHTa.
[TocTaHoBKa U mpoBepKa rurore3. HyseBas runore3a. [ToHsTHe BLIOOPKY U eé
JOCTOBepHOCTh. Pa3bpoc B OGuonoruueckux AaHHbIX. OLleHKAa [JOCTOBEPHOCTH
MOJTyYeHHBIX pe3y/bTaToB. [IpUUMHBI MCKa)KeHUs! Pe3y/IbTaTOB SKCIIePUMEHTA.
[ToHATHe CTaTUCTUYECKOIO TecTa.

JeMoHCcTpanuu

Tabmupbl U cxembl: «OCHOBHble TIPU3HAKU >XU3HW», «buojoruueckue
cucTtembl», «CBOUCTBA >KMBOW MaTepUMW», «YPOBHM OpraHu3aliid >KUBOU
npupojel», «CTpoeHWe >XUBOTHOW KIeTKW», « TKaHU >KUBOTHBIX», «CHUCTEMBI
OpraHoB uejl0BeuUeCcKoro opraHusma», «buoreoiieHo3», «buochepa», «MeTozb
V3yUYeHUs )KUBOW NIPUPOJBD».

Ob6opyznoBanue: jabopaTopHoe  00OpyJoBaHWe [ TIPOBEJEHUS
HabJ/roIeHrH, U3MepeHul, SKCIIePUMEeHTOB.

IlpakTnueckas pabora «lVcnonp3oBaHUWe pa3/IMUHBIX METOZOB TIpU
V3YUYEHUU JKUBBIX CUCTEM».

Tema 3. buosiorus KjieTku



KreTtka — CTpyKTypHO-(QyHKUMOHalAbHasl eJWHULIA >XUBOro. Vcropus
OTKpbITUS KyieTKU. Pabotel P. T'yka, A. JleBenryka. Knerounasi Teopus (T.
[MIBanH, M. IlnelineH, P. BupxoB). OCHOBHbIe TIO/IO)KE€HHUSI COBpPEMEHHOU
KJIETOUHOM TEOPHH.

MeToibl MOJIEKY/ISIPDHOW UM KJIETOYHOW OWOJIOTMM: MUKPOCKOIIHS,
xpomarorpagus, 371eKTpodopes, MeTo/, MeYeHbIX aTOMOB, Au(depeHLIraTbHOe
LleHTpU(yTUpOBaHve, Ky/JIbTUBHMDOBAHWE KJIETOK. M3yueHue (PUKCUPOBAHHBIX
K1emoK.  DJIeKTPOHHasi  MHUKPOCKOMUs.  KOH(OKanbHAS ~ MUKPOCKONUSL.
BumanbHoe (npustcu3HeHHOe) u3yueHue KJAemokx.

JeMoHCcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. Illneizen, P. Bupxos, K.
M. Bbap.

Tabmuubt u  cxembl: «CBETOBOM  MMKDOCKOI»,  «DJIEKTPOHHBIH
MUKPOCKOM», «/cTopus pasBUTUA METOL0B MUKPOCKOITUI».

O6opy/j0BaHMe: CBETOBOW MHKDPOCKOI, MUKpOTpernapaThl paCTUTEe/IbHBIX,
JKUBOTHBIX U OaKTepHa/bHBIX K/I€TOK.

IlpakTnueckas pabora «VI3yueHue MeTONOB KJIeTOUHOW OUOIOTHUN
(xpomatorpadusi, 3nektpodope3, auddepeHIMaIbHOE 1[eHTPU(YTrUpOBaHUe,
[TLP)».

Tema 4. XumMnuyecKas opraHusanus KjieTKu

XVMHYeCKUM COCTaB KJIeTKU. Makpo-, MUKpPO- U Y/IbTPAMUKPO3/IEMEHTHI.
Bopa v eé ponb Kak pacTBOpHUTesis, peareHTa, y4yacThe B CTPYKTypUPOBaHUU
KJIETKH, TeTIopery/siiiud. MuHepasibHbIe BelllecTBa KJIeTKH, UX Ouosiornueckast
pouib. PO/Ib KATUOHOB U @HUOHOB B K/IETKe.

OpraHuyeckre BelllecTBa K/aeTKU. buosiornueckve rmosmmmepsl. besku.
AMUHOKUCTIOTHBIN  cocTaB  OenkoB. CTPyKTypbl 0eKOBOW  MOJIEKYJIBI.
[lepBuuHast cTpykTypa Oesika, TieNTUAHAs CBsi3b. BTOpUuHasi, TpeTUUHas,
yeTBepTUYHas CTPYKTYPHL. ,ZLeHaTy 1usi. CBoticTBa bOenkoB. Knaccudukarus
6enkoB. bruonoruueckre GyHKUN g)EJIKOB IIpuoHbl.

Yrnesogel.  MoHocaxapuzbl, — AUCaxapufipl, — OoJUrocaxapyuzibl U
rosMcaxapuzibl. OOIUi TIaH CTpoeHHsI U (DU3WKO-XUMHUUECKHe CBOMCTBA
yrjieBoZioB. brosiornueckue pyHKIMY yr1€BOZOB.

Jlurmapl.  T'uapodunbHO-ruApodoOHbIe  cBoiictBa.  Kraccudukarus
munuzoB. Tpurmvuepuzbl, Gochommnuabl, BOCKU, cTeporbl. buosornueckue
byHkumu unugoB. OOlMe cBoiicTBa OHo/IOrHUeCcKUX MeMOpaH — TeKyuecTb,
CIMIOCOOHOCTH K CaM03aMbIKaHUIO, TIOTYTIPOHULIAEMOCTb.

Hykneunoseie kucaotsl. [JHK u PHK. CTpoeHue HYK/JIeMHOBBIX KUCJIOT.
Hyxneotngpl. ITpunimn komriementapHocty. [1paBuio Yapradga. Ctpykrypa
INHK — nBoiiHas crivpaib. MecToHaxoxK[eHre W Ouojiorndyeckve (yHKI[UH
OHK. Bugs! PHK. ®yskimu PHK B Kiietke.

Ctpoenue monekysbl AT®. Makpospruueckue CBsi3u B MojieKysie ATO.
bronornueckre @yHkium AT®. BoccTaHOB/IeHHbIE TTEPEHOCUYMKH, UX (DYHKLIMU
B kieTke. /[pyeue Hykneozuompucgpocpambl (HTD). CexkBenupoBanue [THK.
Memoobl 2eHOMUKU, MPAHCKPUNMOMUKU, NPOMeOoMUKU.

CTpykTypHass ~ Ouosorus: buoxumuueckue U Ouodusnueckue
WCC/IeIOBaHUST COCTaBa M TPOCTPAHCTBEHHOW CTPYKTYPbl OUOMOJIEKY/I.
Modenupogarue cmpyKkmypbl U ¢yHKYyuli 6UOMONEKYA U UX KOMNAEKCO8.
KomnbtomepHbili  Ou3ailiH U op2aHuveckuill cuHme3 OUOMOAeKYnA U UX
HenpupoOHbIX AHA/10208.

JeMoHCcTpanuu



IToprpersr: JI. Ilomuur, [bk. YotcoH, . Kpuk, M. Ywunkuuc, P.
®paHkiuH, @. Canrep, C. IIpy3suHep.

HNuarpammsbl:  «PacripesiesieHVe XUMHYECKHUX 3/IEMEHTOB B HEXUBOMU
rpupoge», «PacripesiesieHrie XUMUYECKHX 3JIEMEHTOB B JKUBOM TIPUPOZE».

Tabmuup! u cxembl: «[lepruoguueckas Tabauila XUMUYECKUX 3/IEMEHTOBY,
«CTpoeHue MOeKyJbl BOJbl», «BelljecTBa B cocTaBe 0praHu3mMoB», «CTpoeHue
MOJIeKyJibl Oesika», «CTPYKTypbl OenKOoBOM MOJieKybl», «CTpoeHre MOJIeKyl
yrjeBofioB», «CTpoeHMe MOJIeKy/l1 JIMNUAoB», «HykK/ienHoBble KHUC/IOTBI»,
«CTtpoenue mosnekybl ATD».

O6opyoBaHMe: XUMHUUeCKast TT0CyZa U 000pyZoBaHue.

JlaGopaTopHass pabora «OOHapy)keHWe 0e/lKOB C  TIOMOII[bIO
KaueCTBEeHHBIX peaKL|i».

JlabopaTropnasa pabora «VccrenoBaHue — HYK/IEWHOBBIX — KHCJIOT,
BbI/IeJIEHHBIX U3 KJIETOK PAa3/IMUHbBIX OPraHU3MOB».

Tema 5. CTpoeHue u QyHKIUM K/IETKH

Turnel KIeTOK: >3yKapuoTHYyecKas M NpoKapuoTuueckas. CTpPyKTypHO-
(byHKLMOHAIbHBIE 00pa30BaHUs KJIETKH.

CTpoeHHe TIPOKAapHOTUUYECKOW K/eTKW. KieTrouHas cTeHKa Oaktepuii u
apxeil.  OcobeHHOCTH  CTpoeHHsI  TeTepOTpPoPHON U  aBTOTPOGHOMU
MTPOKapUOTUUECKUX K/IeTOK. MeCTo U poJib MPOKapuoT B OHOLIeHO3aX.

CrtpoeHre ¥ (YHKLUOHMDOBaHHWE  SYKApPUOTHYECKOW  KJIeTKH.
[Tna3matuueckass meMOpaHa (ruia3manemMma). CTpPyKTypa Ila3MaTHUeCKOU
memOpanbl. TpaHCTOPT BelleCcTB 4Yepe3 [Ula3MaTUUeCKyld MeMOpaHy:
naccuBHbIM (Auddy3us, obneruénHas auddy3vst), akKTUBHBIA (TI€PBUUHBIA U
BTOPWYHBIA aKTHUBHBIA TpaHCropT). [TosyripoHuiiaeMocts MeMOpaHbl. PaboTa
HaTpPUM-KaIMeBOro Hacoca. DHJAOLMTO3: MHUHOLMTO3, (paroyros3. IDK30LUTO3.
Knerounasa crenka. CTpykTypa M (YHKUOMM KJI€TOUHOM CTE€HKH pPacTeHWUH,

rpuboB.
Hwurtoriasma.  Lluto3osb.  LluTockesner.  [IBW)KeHUe  LIUTOILIA3MBbI.
OpraHoun/bl KJIETKHU. OpHoMeMOpaHHbIe OpraHoOU/IbI KJIETKU:

sHAom1a3Matuueckasi cetb (JI1C), anmapat ["o/bapKu, TM30COMBI, UX CTPOEHUE
U ¢GyHKIMU. B3auMOCBsI3b 0jHOMeMOpaHHbBIX OPraHOWIOB KieTKu. CTpoeHHe
TpaHy/ISIPHOTO peTUKynayMa. MexaHusm HanpaeneHusi beakoe 6 SIIC. CuHTe3
pacTBOpPUMBIX O6emKoB. CHHTE3 K/IeTOUHBIX MeMOpaH. ['agkuii (arpaHy/isspHbIi)
9H/I0TIa3MaTUuecKuii peTUKyayM. CekpeTopHasi (yHKLUS arrapara ['onbaxu.
Moougukayus 6eaxos 8 annapame I'onbOxcu. Copmupoeka b6eaxkog 8 annapame
TI'onboocu. TpaHCHOPT BelecTB B KieTKe. BakKyosu pacTUTeNbHBIX KJIETOK.
Ksetounsiit cok. Typrop.

[ToslyaBTOHOMHBIE ~ OPraHOW[bl ~ KJ€TKW: MWUTOXOHJIPUM, TUIaCTH/[IBI.
IMpoucxoxcoeHue  mumoxoHOpull u  naacmud.  Cumbuoeenez  (K.C.
Mepesickosckuii, JI. Mapeyauc). CrtpoeHve U GYHKUMA MUTOXOHAPUNM U
rinactui. [TepBuuHbIe, BTOPUUHbBIE U C/IOXKHbIE TIACTU/IbI (DOTOCUHTE3UPYIOLUX
3YKaprOT. XJI0pPOI/IacThbl, XPOMOI/IACThI, JIEUKOIJIaCThI BBICILIMX PAaCTeHUH.

HememOpanHble  opraHouibl  KieTku  CrpoeHue U (QyHKIUU
HeMeMODaHHBIX ~ OpraHOWZIOB  K/eTKU. Pubocombl.  TIpomescymouHble
¢punamernmbl. MUkpodriaMmeHTbl. AKMUHOBble MUKPO(UIaMeHMbl. MblilieuHble
KJIETKU. AKMUHOBble KOMNOHEHMbl HeMblWEeUHbIX K1emoK. MUKpPOTPyOOUKH.
Knetounbiii 11eHTp. CTpoeHWMe U [IBW)KeHHWE JKTYTUKOB U  PeCHUYeK.
MukpoTpybouky 1MToria3Mel. LleHTpuonb. beaku, accoyuuposaHHble C
MUKpogurameHmamu u Mmukpompyboukamu. MomopHbie benxu.



Slapo. O6onouka siApa, XpOMaTHH, KapUOIIa3Ma, SiIPBIIIKYA, UX CTPOeHHe
U QyHKUUU. SnepHblii OeKOBBIA MaTpUKC. [IpocTpaHCTBEHHOE PACIO/IoKeHHe
XpOMOCOM B HHTep(asHOM szpe. JyxpoMamuH u 2emepoxpomamuH. benku
XpOMaThHA — TUCTOHBL. JluHamuka sidepHoli 0bosnouku & mumo3se. S10epHbll
mpauHcnopm.

Knetounsle Bk/mtoueHus. CpaBHUTe/bHAas XapakKTepUCTUKA KJIeTOK
9YKapuoT (PacTUTe/LHOM, )KUBOTHOM, TPUOHOM).

JeMoHCcTpanuu

[Toptpetsr: K.C. MepexxkoBckuid, JI. Mapry.uc.

Tabmuupbl u cxembl: «CTpoeHHE 3YKapUOTHUECKOUW KieTKu», «CTpoeHure
JKMUBOTHOM  KJIeTKW», «CTpoeHHe pacTUTe/NbHOM KieTKu», «CTpoeHue
MUTOXOHJpUMN», «S11po», « CTpoeHre IPOKAPUOTUYECKOU KIIeTKU».

O6opy/i0BaHMe: CBETOBOW MHKDPOCKOI, MUKpOTpernapaThl paCTUTE/NbHBIX,
JKUBOTHBIX KJIETOK, MUKPOIIperaparhbl OakTepraibHbIX K/IeTOK.

JlabopaTropHasa pabora «/3ydyeHue CTpOeHUs KJIeTOK pa3/IMUHbIX
OpPraHu3MOB».

IlpakTHueckas padora «/I3yueHre CBOMCTB K/IeTOUHOU MeMOpaHbI».

JIaboparopHas pabora «VcciefoBaHre T1a3Mo/M3a U Jlenyia3Mo/n3a B
pacCTUTe/IbHBIX KJIeTKaX».

IlpakTnueckas pabdora «l3yueHne [BIWKEHUs LUTOMJIAa3Mbl B
pacCTUTE/IbHBIX KJIeTKaX».

Tema 6. O0OMeH Bell[eCTB U MPeBpallieHre SHePriud B KIeTKe

AccuMUNSILIUS. U AUCCUMWISILIUSL — JIBeé CTOPOHBI MeTabosim3ma. Turiel
oOMeHa Bell[eCTB: aBTOTPOMHBIA U TeTepOTPOdHBINA. YuacThe KHUC/IopoJa B
0OMeHHBIX Tpoljeccax. JHepreTnyeckoe obecrieueHue K/IeTKU: TpeBpalljeHre
AT® B o00meHHBIX mporeccax. @PepMeHTATUBHBIM XapakTep peaklui
KJIETOYHOTO MeTabosm3Ma. @epMeHThI, UX CTPOeHHe, CBOWCTBAa M MeXaHH3M
nerctBud.  KodepmenTtel. Otinuvss  (epMeHTOB OT  HeOpraHWYeCcKHX
KaTanu3aTtopoB. benku-akTUBaTOphl U OeNKU-UHTMOUTOPBIL.  3aBUCUMOCTD
CKOPOCTH (pepMEeHTaTUBHBIX peakLUi OT Pa3/IUUHbIX (PAaKTOPOB.

[TepBUYHBI CHHTe3 OpraHUYEeCKHMX BeLeCTB B KieTke. POTOCHHTE3.
AHOKCU2eHHbll U OKCuzeHHblIl ¢omocuHmes y bakmepuli. Ceemocobupatroujue
nu2MeHmbl U nNuU2MeHmbl peakyuoHHO20 yeHmpd. Posb X/10poIuiacToB B
riporiecce ¢potocrHTe3a. CBeToBast U TeMHOBas (pa3pl. DomoobixaHue, Cs., Cy. u
CAM-munbt  ¢pomocunmesa. IIpogyKTUBHOCTb  (OTOCHHTe3a. BiusiHue
Pa3MYHbIX (PaKTOPOB Ha CKOPOCTh (POTOCHHTe3a. 3HaueHue (POTOCHHTe3a.

XeMOCHHTe3. Pa3Hoobpasue OpraHu3MOB-XeMOCUHTEeTUKOB:
HUTpUGUIMPYIOLMe OaKTepuu, Keye3obakrepun, cepobakTepuu, BOAOPOJHbIE
OakTepun. 3HaueHHe XeMOCHHTe3a.

AnHaspo6Hbie opraHu3Mbl. Buzbl 6poxkenus. TIpogykTbl OpokKeHUs U UX
UCTIONb30BaHHEe UesloBeKOM. AHa’poOHble MHKDOOPTaHW3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUN Y BO30yAUTE/TH O0e3HeM.

A3pobHbIe OpraHv3MBbl. OTarnbl SHEepreTUYeCcKOro obmeHa.
[MogrotoBuTeNbHBIA 3Tan. [ /MkKonu3 — OecKUC/IOpPOJHOe —PpaclierieHye
TJIFOKO3BI.

buosiornueckoe oKuc/ieHUe, UK KJI€TOUHOe AbiXxaHue. Pojib MUTOXOHpUM
B rmpoleccax Ouosoruueckoro  okucieHus. LIMkindeckue — peakiu.
OkuciutensHoe ¢dochopunpoBanre. SHepauss MmeMOpaHHO20 2padueHma
npomonos. CuHme3 AT®: paboma npomoHHoli AT®-cunma3sbl. [IpeumyiiiecTBa
a’poOHOro TyTH OOMeHa BeleCTB Tiepe], aHa’poOHbIM. IhheKTUBHOCTh
JHepPreTUUeCKOro ooMeHa.



JeMoHCcTpanuu

[Moptpetsr: k. [Tpuctin, K. A. Tumunpsizes, C. H. Bunorpazckuii, B. A.
OHrenbrapAr, [1. Murtuesnn, I'. A. 3aBap3uH.

Tabmuubt u  cxembl: «@DOTOCHHTE3», «DHEPreTUUeckuii obMeH»,
«buocuHTe3 6enka», «CtpoeHue pepmeHTa», « XeMOCUHTE3».

O6opynoBaHuUe: CBETOBOU MHKPOCKOT, obopy/JoBaHue L1
TIPUrOTOBJIEHUS TIOCTOSTHHBIX U BDEMEHHBIX MUKPOIIperiapaToB.

JlabopaTropnasa pabora «lI3yueHne KaTaJUTUUECKOW aKTHBHOCTHU
(epmMeHTOB (Ha rpuUMepe amMuIasbl UK KaTaaasbl)».

JlabopaTopHasa pabora «/3yueHue (epMeHTaTUBHOTO pacIierieHus
[IepOKCH/Ia BOLOPO/ia B PACTUTE/IbHBIX U JKUBOTHBIX KJ/IeTKax».

JlaGopaTopHas pabora «CpaBHeHHWe TIpolleCCOB (OTOCHHTe3a U
XeMOCHHTe3a».

JIaboparTopHas pa6ora «CpaBHeHHe TIPOLIeCCOB OPOXKEHUS U [IbIXaHUS».

Tema 7. HacneacTBeHHas uH(opManys U peaiv3anus eé B K/IeTKe

Peakiju matpuuHoro cuHTe3a. [IpyHOMII KOMIUIEMEHTapHOCTH B
peakUysaX MaTPUYHOIrO CHHTe3a. Peanv3anus Hac/ie[CTBEHHOM WH(OpMaLUK.
['eHeTMUECKUM KOJ, €ro CBOMCTBA. TpaHCcKpuriys — MaTpuuHbid cuHTe3 PHK.
[IpyHLMNBI  TPAHCKPUIILIMK:  KOMILJIEMEHTApHOCTb,  aHTHUIIApasule/IbHOCTb,
acuMMeTpUUHOCTb. Co3pesaHue mampuuHbix PHK 8 sykapuomuyeckoll Kiemke.
Hexooupyrowue PHK.

TpaHcisALust ¥ eé 3tanbl. Yuactue TpaHcropTHbix PHK B 6GuocuHTe3e
benka. YcnoBus OuocuHTe3a Oesnka. KoaupoBanue aMuHOKHUCIOT. Posib
pubocom B GrocuHTe3e Oesika.

CoepemeHHble npedcmasneHus 0 cmpoeHuu 2eHo8. OpraHv3anys TeHoMa y
IIPOKAapUOT U 3YKapUOT. Perynanus akTUBHOCTY T'€HOB Yy IIPpOKapuoT. ['uroresa
ortepoHa (®. Kako0, 7K. MaHo). MosekyasipHble MeXaHu3mbl 3KCnpeccuu 2eHO8
y aykapuom. Poab xpomamuHa 8 pezyasyuu pabombi 2eHO8. Perymsius
0OMeHHBIX TpoLleccoB B KieTKe. KyieTouHbIM romMeocTas.

Bupycel — Hek/eTOouHble (OPMbI JKU3HM U OONWraTHbIe TIapasWThI.
CTpoeHue TIPOCTBIX U CJIOXKHBIX BHUPYCOB, DETPOBUPYCOB, OakTeprodaros.
XKusHennbili yukn /JHK-codepacawux eupycos, PHK-codepacawjux eupycos,
6akmepuogazos. ObpamHas mpaHcKpunyus, peeepmasa, uHmezpasd.

BupycHble 3abosieBaHUsSI 4YeslOBeKa, JKUBOTHBIX, pacreHuit. CIIA/],
COVID-19, coruanbHble 1 MeAULIMHCKHE TTPOOIeMBI.

BuouHpopmamuka: uHmezpayus u aHaiuz 6oabwux maccugos («bigdata»)
CMpyKmypHbix 6uono2uyeckux OdaHHblx. HaHomexHonoeuu 6 6Guono2uu u
meduyuHe. I[Ipoepammupyemble  QyHkyuu 6eakos. Cnocobbl Odocmasku
Jlekapcme.

JeMoHCcTpanuu

[Toptpetsi: H. K. Konb1ios, 1. Y. IBaHOBCKUI.

Tabmuubt u  cxembl: «buocuHTe3 Oenka», «['eHeTUYeCKUd KOy,
«Bupycsi», «bakreprogarm».

IlpakTnueckas padora «Co3aHue MOZie/I BUPyCay.

Tema 8. JKusHeHHbIN UK/ K/I€TKH

KsyeTouHbI 1K/, ero mnepuofbl M perynsauus. VIHTepdasa v MHUTOS3.
OcobeHHOCTH TIPOLIECCOB, TIPOTEKAL[MX B UHTepda3e. [1oAroToBKa KIeTKU K
neneHuro. [lpecuHTeTMUeCKHWi (MOCTMUTOTUYECKWN), CUHTETUUYECKUU U
MOCTCUHTETUUECKUH (MPeMUTOTUUECKUI) TIepUO/ibl UHTepP(]a3bl.

Matpuunsbiii cunTes [JHK — permukanus. [Tpunuune: perivkanmm JHK:
KOMILJIEMEHTapHOCTb, TIOJIyKOHCEPBAaTUBHBIM CHUHTE3, aHTUIIapasule/IbHOCTb.



Mexanu3m permkanuu JTHK. Xpomocomsl. CTpoeHye xpoMocoM. Tesiomepsl U

TesioMepasa. XPOMOCOMHBIN HAaboOp K/IeTKH — KapuoTuIl. [IUMIougHbIN U
raryiouAHbI  Habopel XpomMocoM. ['oMosiorMuHBIE XPOMOCOMBI. [losOBBIE
XPOMOCOMBI.

HNenennie knetku — MuTo3. CTafuM MHUTO3a M NPOUCXOJALIME B HHUX
riporiecchl. Tumbl MmuTo3a. KapruokrHes u iuTokuHes. buosiornueckoe 3HaueHHue
MUTO3a.

PerynisiLyss MUTOTHUECKOTO LIMK/IA KIeTKU. IIporpaMmmupyemast KjieTouHast
rubesib — aroriTo3.

KieTouHoe g71po, XpOMOCOMBI, (DYHKLIMOHA/IbHAsA TeHOMHUKA. MexaHu3mbl
npoaugepayuu, ouggpepeHyuposku, cmapeHusi u 2ubeau Kiemok. «lugpoeas
K1emka» — buouHgopmamuyeckue mooenu PyHKYUOHUPOBAHUS KAemKU.

JeMoHCcTpanuu

Tabmuupl U cxembl: «KU3HEHHBIM LUK KIeTKW», «Murtos», «CTtpoeHue
Xpomocom», «Perummkarmsa [JHK».

O6opyoBaHMe: CBETOBOM MHKDPOCKOI, MHKpOIMpernapartbl: «MUT03 B
KJ/IeTKaxX KOpeIlKa JyKa».

JlaGopaTopHas paGora «l3yueHHe XpPOMOCOM Ha  T'OTOBBIX
MUKpOIIpernaparax».

Jlaboparopnasa pabora «HabGnroseHue MUTO3a B K/IeTKax KOHUHMKA
KOpeIlIKa JiyKa (Ha TOTOBbIX MUKpOIIperaparax)».

Tema 9. CTpoenue u pyHKIIUM OpPraHu3MoOB

bronoruueckoe pa3Hoobpasue OpPraHUu3MOB. OJHOK/IeTOYHBIE,
KOJIOHWAJ/IbHbIE, MHOTOK/IETOYHbIE OPraHU3MBI.

OcoOeHHOCTH  CTPOEHUST U JKU3HEesTeJIbHOCTH  OJHOK/IETOUHBIX
opraHu3moB. bakTepuu, apxeu, OJHOK/IE€TOUHble TPUOBI, OJHOK/IETOUHBIE
BOZIOPOCJIH, Apyrue NpoTUCThl. Ko/loHWanbHbIe OpraHu3MBl.

B3auMoCBs3b yacTel MHOIOK/JIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl U
cucTtembl opraHoB. OpraHusm Kak efiHoe 1jesoe. ['omeocTas.

Tkanu pacteHuidd. Tumbl pacTUTeNbHBIX TKaHel: oOpa3oBaTesibHas,
TIOKPOBHasl, TIPOBO/SAIIasl, OCHOBHasi, MexaHuuecKasi. OcoOOeHHOCTH CTpOoeHws,
(YHKLMW M Pacro/Io’KeH!s TKaHeW B OpraHax pacTeHUM.

TKaHU )KMBOTHBIX U YesioBeKa. THIIbl )KUBOTHBIX TKaHEW: 3MUTeraibHas,
CoeIMHUTe/IbHAsI, MblllleuHast, HepBHast. OcoOeHHOCTH CTpoeHus, GYHKUUN U
pacroJioKeHUs! TKaHel B OpraHax >KMUBOTHBIX U UesI0BeKa.

Opranel. BeretaTuBHble M reHepaTWBHbIE OpraHbl pacTeHuM. OpraHbl U
CUCTEMBI OPraHOB J>XMBOTHBIX U 4eyioBeKa. (DYHKIMM OpPraHoB U CHUCTEM
OpraHoB.

Omnopa Tena opranusMoB. Kapkac pactenuii. CKesieTbl OJHOK/IETOUHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. Hapy>KHbI U BHyTpeHHUU cKesieT. CTpoeHue U
THUIIbI COeJUHEHNSI KOCTEH.

[IBvbkeHVe OpraHusMoB. [IBW)KeHHWe OJHOKJIETOUHBIX OpPraHU3MOB:
amébonTHOe, XKTYTUKOBOE, PeCHUUHOe. [IBI>KeHHe MHOTOK/IeTOUHBIX PaCTeHUIA:
TPOMU3MBbI M HaCTUU. [IBW)KeHVWe MHOIOK/JIeTOYHBIX JKMBOTHBIX U YeJIOBeKa:
MbIllleyHas cuctema. Pediekc. CKeneTHbIe MBILIIBI M UX paboTa.

[Iutanue opraHusmoB. IlorsomeHue BOABL, YIJIEKUCJOTO Trasa U
MUYHepa/bHBIX BellleCTB pacTeHUsMu. [InTaHue >XMBOTHBIX. BHyTpumnosiocTHoe
¥ BHYTPUK/IETOUHOe TmulleBapeHye. [IUuTaHWe TO3BOHOUHBIX >XWUBOTHBIX.
OTpmenbl  NUILEBAapUTeNBHOTO  TpakTa.  [IWieBapuTenbHbIEe  JKese3bl.
[TuieBapuTebHas CUCTEMa UesioBeKa.



[pixaHve opraHu3MoB. [lpixaHue pacTeHUWd. [IpixaHWe >KMBOTHBIX.
Muddy3us ra3oB uepes NOBepXHOCTh KIeTKU. KoxkHOe fbixaHue. [lpixaTesibHas
noBepxHOCTb. KabepHoe U férouHoe [bixaHue. J[IpIxaHWe TI03BOHOYHBIX
JKUBOTHBIX M UejioBeKa. OBOJIIOLIMOHHOE YCJIOKHEeHHWe CTPOeHUsl JIETKUX
[03BOHOYHBLIX JKUBOTHBIX. [IpIxaTenbHasd cucTeMa uYejaoBeka. MexaHU3M
BeHTWIALMMA JIETKUX Yy TITULl U MJIeKONUTAoLUX. Perynsauus JbpIXaHus.
bixarenbHble 00BEMBI.

TpaHCnopT BewecTB y OpraHvM3MoB. TpaHCIOPTHbIE CUCTEMbl PACTEHUU.
TpaHcropT BellleCTB y JKUBOTHBIX. KpoBeHOCHass cucreMa U €@ OpraHsbl.
KpoBeHoCHast cucTeMa T[I03BOHOYHBIX JKUBOTHBIX M uyesnoBeka. Ceppue,
KDOBEHOCHbIe COCYyZbl M KpOBb. Kpyru KpoBooOpailieHHs. IBOJIIOLIMOHHBIE
YCJIOXKHEHUSI CTPOEHHsT KPOBEHOCHOM CHCTEMBbI I103BOHOYHBIX JKMBOTHBIX.
Paborta cep/ilia 1 eé perysiusi.

Beizienenvie y opraHusmoB. BeijeneHwe y pacreHud. Beigenenue y
KUBOTHBIX. CoOKpaTuTesibHble BakKyosd. OpraHbl BblgesneHus. Dunbrpanys,
cekpeliusi M o00OpaTHOe BcachlBaHWe KaK MeXaHHW3Mbl pabOThl OpPraHOB
BbiZleieHns. CBs3b TIOJIOCTM Tejla C KPOBEHOCHOW U BbIJEIUTE/IbHOM
cucremMaMu. BbifjesileHre y II03BOHOYHBIX JKUBOTHBIX M 4esioBeka. Ilouku.
Crpoenue u QyHKI[MOHUPOBaHUe HedpoHa. OOpa3oBaHKe MOUM Y UesioBeKa.

3awmyra y OopraHusMoB. 3aljura y OJHOKJ/IeTOYHbIX OpraHu3moB. CIiOpbI
OakTepuii M LUCTHI TPOCTEMIINX. 3allldTa y MHOTOKJIETOYHBIX DPACTeHU.
Kytukyna. CpeacTBa MaCCMBHOU U XUMHAYECKOM 3al{UThl. OUTOHLUBI.

3alyra y MHOTOKJ/IETOUHBIX JKUBOTHBIX. IIOKpOBBI U KX TPOU3BOJHBLIE.
3amura opraHu3mMa ot Oose3Heil. IMMyHHasi cuctema denioBeka. KieTouHblit 1
TryMOpaJ/IbHbIA UMMYHUTeT. BpOXKIEHHBIN U TTPUOOPEeTEéHHBIN CrielydryecKuii
MMMYyHUTeT. Teopusi KIIOHambHO-CeeKTUBHOrO MMyHuTeTa (I1. Spmux, ®. M.
beprner, C. ToneraBa). BocnamurenbHble OTBeTbl OpraHu3moB. Posb
BPOXK/IEHHOT'O UMMYHUTETa B Pa3BUTHUHM CUCTEMHBIX 3a00/1eBaHUM.

PaspaxumMoCcTe U peryaauuss y OpraHusmoB. PasgpakuMocTb Y
OJIHOK/IETOUYHBLIX OpraHu3MoB. TakCuUCbl. Pa3fpakuMoCTb U peryjdanus y
pacTeHuM. POCTOBBIe BellecTBa U UX 3HaUEeHHe.

HepBHasi cuctema U pedieKTOpHasi peryJsiLivsi y >KUBOTHbIX. HepBHast
cucteMa U e€ oTfenbl. OBOJIOLUOHHOE YC/IOKHEHWe CTPOeHUsI HepBHOU
CUCTeMBI Yy JXUBOTHBIX. OTJesbl I'OJIOBHOIO MO3ra MMO3BOHOYHBIX JKUBOTHBIX.
Pedekc u pediektopHas ayra. besycioBHble 1 yC/I0BHBIE peIIeKChl.

['ymopasnbHas perysisiiusa U SHJOKPUHHAs CUCTeMa )XUBOTHBIX U YesI0BeKa.
Kese3bl SHJOKPDMHHOU CUCTEMBI M WX TOPMOHBI. [leliCTBME TOPMOHOB.
B3auMOCBs3b HEDBHOW W 3HJOKPUHHOW cucTeM. ['mmortanamo-rurnogu3apHas
cucremMa.

JeMoHCcTpanuu

[Toptper: . I1. I1aBnoB.

Tabmupbl U cxeMbl: «OJHOK/IETOUHbBIE BOJOPOCN», «MHOrOK/IETOUHbIE
BoZilopon», «bakTtepun», «llpocrelmme», «OpraHbl LIBETKOBBIX paCTeHHN»,
«CucTteMbl OpraHoB II03BOHOYHBIX JXKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», « TkaHu pacTeHMil», «KopHeBble CUCTeMbI», «CTpoeHUe CTeOsIs»,
«CTpoeHMe JTMCTOBOW MJIACTUHKW», « TKaHU >XKUBOTHBIX», «CKe/leT 4e/ioBeKa»,
«[IueBapurensHas cucrema», «KpoBeHOCHas cucrtema», «/lpIxaresbHas
cuctema», «HepBHasi cucrema», «Koxa», «MpblllleyHasi cucTeMa»,
«BbigenvrenbHas cucteMa», «HJOKPHUHHAsA cucTteMa», «CTpoeHve MBILILbI»,
«MMmyHuTeT», «KuileyHOnosocTHele», «(CxemMa NHMTaHUS  pacTeHUM»,
«KpoBeHOCHbIE CUCTEMBI T103BOHOYHBIX JKUBOTHBIX», «(CTpOeHue THUJpbI»,



«CTpoeHue myiaHapun», « BHyTpeHHee CTpoeHUe [0XKeBOro uepssi», «HepBHas
cuctema pbib», «HepBHas cucrema JsSTymiKu», «HepBHasi —cucrema
rnpecMmeIKaromuxcsa», «HepBHag cucrema nTulp», «HepBHaa cucrema
MJIeKOIUTaroIMX», «HepBHas crcreMa yesoBeka», «Pediekc».

O6opy0BaHMe: CBETOBOM MUKPOCKOT, MUKpOTIperapaThl O[HOK/IeTOUHbBIX
OpPraHu3MOB, MHKpOIIpernaparTbl TKaHed, PaKOBHMHBI MOJITFOCKOB, KOJIJIEKLIUU
HaCeKOMBIX, UTJIOKOXKUX, >KUBbIe 9K3eMIUISIPbl KOMHATHBIX pacTeHul, repbapuu
pacTeHUM pasHbIX OT/Je/OB, BJ&XHble [IpernapaTrbl >KABOTHBIX, CKeJeTbl
TO3BOHOUHBIX, KOJIIEKIIMA 0OeCro3BOHOUHBIX >XMBOTHBIX, CKeJIeT Ue/loBeKa,
o60py,q013aH1/Ie AL IeMOHCTpAlMM MOYBEHHOTO U BO3JYILIHOTO IUTAHUS
pacTeHuii, paciiervieHust Kpaxmana U Oe/KOB MOA JeicTBreM (hepMeHTOB,
obopyZioBaHUe i1 [IeMOHCTpPAl[MM OIBbITOB I10 W3MEPEHHI0 >KU3HEeHHOU
EéMKOCTU JIETKWX, MeXaHW3Ma /bIXaTe/bHbIX [BWXEHUM, MOJe/Y TOJOBHOIO
MO3ra pas/jUyHbIX KUBOTHBIX.

JlaboparTopHas padora «/3yueHue TKaHel pacTeHU».

JIaboparTopHas padota «/3yueHue TKaHell >KUBOTHBIX».

JIaboparopHas padota «/3yueHue opraHoB I[BETKOBOTO PaCTeHUs».

Tema 10. Pa3MHO)XeHUe U pa3BUTHe OPraHU3MOB

®dopMbI pa3MHOXKEHUST OpPraHU3MOB: Oecriosnioe (BK/FOUasi BEreTaTUBHOE) U
nosoBoe. Bugel OGecronoro pasMHOXKEHUsl: TIOYKOBaHWe, CIIOpYJISILIMS,
(parmMeHTaLs, KJIOHUPOBAHUE.

[TosoBoe pasMHOxeHue. [TosoBbIe KieTkH, wiu ramersl. Melio3. Ctaguu
mero3a. IloBeseHue xpomocom B Merose. KpoccuHrosep. buosornueckuit
CMBIC/I Mel03a U M0JI0BOro Ipoliecca. Meio3 1 ero MeCcTo B KU3HEHHOM LIUKJIe

OpraHH3MOB.
Hpem oApblleBoe pa3Butve. ['ameroreHe3 y J>XKUMBOTHBIX. [lonoBbIe
kenespl. OOpa3oBaHMe M pa3BUTHE TMOJOBBIX KieTOoK. CrnepmaroreHes u

ooreHe3. CTpoeHHe MOJIOBBIX KJIETOK.

OmiofoTBOpeHHe W 3MOpPHUOHA/IbHOE Pa3BUTHE J>XMBOTHBIX. CrOCOOBI
OIIOIOTBOPEHMS: HapY’KHOe, BHYTpeHHee. [lapTeHoreHes.

VuauBuyasbHOe pa3BUTHE OpPraHU3MOB (OHTOTeHe3). OMOpHOJIOTHS —
HayKa O pa3BUTUM OpraHu3MoB. MopgoeeHe3 — 00HA U3 2a1aeHbix npobiaem
ambpuonoeuu. KoHnyenyuss mopgozeHos u modeau mopgozeHesa. Craguu
sMOpHoreHe3a >KUBOTHBIX (Ha mpuMepe JsrTymku). [Jpobnenwe. Twurbl
npobnenus.  /lemepMuHUpOBaHHOe U  HeOepMUHUPOBAHHoe  Opob/eHue.
baacmyna, munbl 6aacmyn. OcobeHHOCTH ApobeHUsT MJIEKOTIMTAIOIINX.
3apojplilieBble  JTUCTKU (TacTpy/siuusi). 3ak/jajka OpPraHoB M TKaHeW U3
3apOJBIIIEBbIX JIUCTKOB. B3aWMHOe BMsIHWME YacTel pPa3BUBAIOIErOCS
3apo/piiiia (3MOpHOHAIbHAs UHAYKIWS). 3aK/a/ika TilaHa CTPOEHHsT )KUBOTHOTO
KaK pe3yjbTaT HepapXuyecKWX B3aMMOJENCTBUM TeHOB. BrnusiHne Ha
9MOpHOHAIBHOE PA3BUTHE Pa3/IMUHbBIX (DAKTOPOB OKPY’Kaloll[el Cpeibl.

Poct ¥ pa3BUTHe >XMBOTHBIX. [ToCcTaIMOpUOHaNbHLIN Tiepuof. IIpsMoe u
HemipsiMoe pa3BuTHe. Pa3ButHe c MeTamMopdo30M Yy 0eCI03BOHOUHBIX U
MO3BOHOUHBIX >XMBOTHBIX. bUO/OrMUeckoe 3HaueHWe TPSIMOr0 M HEMpsIMOro
pa3BUTHS, UX paclpoCTpaHeHUe B Mpupoze. TUmbl pocTa >KUBOTHBIX. PaKTOPHI
peryysliid poCTa >KUBOTHBIX U uejoBeKa. CTaguu IMOCT3MOPHOHATBHOTO
pa3BUTHs y KUBOTHBIX U uesioBeKa. [leproabsl oHTOreHe3a yenoBeka. CtapeHue
Y CMepTh Kak O010J/IoTHUecKye TIPOIiecchl.

PasMHOXeHHe U pa3Buthe pacteHuut. ['ametodut u criopodut. Meiio3 B
JKU3HEHHOM IMKjie pacteHuil. OOpa3oBaHWe CIiop B TIpoljecce Mekio3a.
'ameToreHes y pacteHuid. OIUIOAOTBOPEHWE U pa3BUTHE PACTUTENbHBIX



opraHu3moB. /[BoiHOe OIJI0[J0TBOpeHHe y [IBETKOBbIX pacTteHuit. Obpa3oBaHue
Y pa3BUTHe CeMeHMU.

MexaHU3MBbI peryJisiLiii OHTOTeHe3a Y PaCTeHUM U )KUBOTHBIX.

JeMoHCcTpanuu

[Toptpetsi: C. I'. HaBamuH, X. IlnemaH.

Tabnuipl U cxeMbl: «BereTatuBHOe pa3MHOXKeHHe», «Tumbl Hecrionoro
pa3sMHOKeHUs», «PasMHOXeHUe XIaMUJOMOHAb», «PasMHOKeHUe 3BI/IeHbI»,
«PasmMHOXeHMe  ruapel», «Melo3», «XpomocoMmbel», «['ameToreHes»,
«CTpoeHue SIMLEK/IeTKH U CiepMaTo30u/a», « OCHOBHBIE CTalud OHTOreHe3a»,
«[Ipssmoe ¥ HempsiMoe pa3BuUTUe», «Pa3BuTHe MalCKOro >Xyka», «Pa3Butue
capaHun», «Pa3BuTue JATYIIKW», «/IBOMHOE OI/IOI0TBOPEHHE Y LIBETKOBBIX
pacteHui», «CTpoeHHe CeMSIH OJHOJAONBHBIX W [BYAOJbHBIX pPacTeHUN»,
«KV3HEHHBIM LMK/ MOPCKOM KamycTbl», «’KW3HEHHBIA LUK MXa»,
«KU3HEeHHBIU LIUKJ/I TAalIOPOTHUKA», «KU3HEHHBIN [[UKJ/I COCHBI».

O6opy/joBaHMe: CBETOBOM MUKDPOCKOI, MHUKDPOIIperaparhl SIMLIEK/IeTOK U
CI1epMaTo30M/i0B, MoJeb «LIUK/T pa3BUTUS JIATYLLKW».

JlabopaTopHasa pabGora «/I3yueHue CTpPOEHHs TIOJIOBBIX KJIeTOK Ha
rOTOBBIX MUKpOIIperiaparax».

IlpakTnueckas padora «BbisiBeHre TMPU3HAKOB CXOJCTBA 3apO/bIlIei
[103BOHOYHBIX JKUBOTHBIX».

JlabopaTopHasa pabora «CTpoeHHe OpraHOB pa3MHOXEHHUs BBICIINX
pacTeHUI».

Tema 11. I'eneTka — HayKa 0 HAC/JIeACTBEHHOCTH M M3MEHUMBOCTH
OpraHu3MoB

Wctopusi CTaHOB/EHUSI W Pa3BUTHUS TeHeTUKA Kak Hayku. Pabotel T
Menpens, I'. ge ®pusa, T. Mopraza. Posb oTeyeCTBeHHBIX YUYEHBIX B pPa3BUTHUU
reHetuku. Pabotel H. K. KosbijoBa, H. 1. BaBunoBa, A. H. Beno3sepckoro, I'.
. Kapneuenko, FO. A. ®ununuenko, H. B. TumodeeBa-Pecosckoro.

OcCHOBHble TeHeTHUYeCKWe TIOHATHMS M CHUMBOJIBL.  ['OMOJIOrMYHBIE
XPOMOCOMBI, aJijieJibHble T'eHbl, aJbTepHaTHMBHbIE MPU3HAKW, [JOMWUHAHTHBIA U
peLleCCUBHBIN TPHU3HAK, TOMO3Ur0Ta, TeTepO3UroTa, YUCTasi JIMHUS, TUOPU/IBI,
reHoTur, eHoTHI. OCHOBHBIE METO/bI T'eHEeTHKH: rH6pH,qonoqueCKHH
LIMTOJIOTUUECKUM, MOJIEKY/ISIPHO-TeHeTUUeCKUM.

JeMoHCcTpanuu

IToprpetsl: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsrjos, H. W.
Basunos, A. H. Benosepckuis, I'. 1. Kapnieuenko, FO. A. ®umunuenko, H. B.
Tumogees-PecoBckuii.

Tabsu1el ¥ cXeMbl: «MeTo/[bl TeHEeTUKH», «CXeMbl CKPeI[UBaHUsT».

JlaboparopHasa pa6ora «/lpo3oduna Kak O0OBEKT TreHeTHYeCKUX

HCCJIeJOBAaHUM».
Tema 12. 3aK0HOMEpHOCTH HAC/IeJCTBEHHOCTH
MonorubpugHoe ckpemyBaHue. IlepBeiii 3akoH MeHenss — 3aKOH

eMHOOOpa3usi THOPHUAOB I1€PBOr0 TIOKOJeHHWs. I[IpaBUo TOMHUHHPOBAHUS.
Bropoli 3akoH MeHjens — 3aKOH paclieryieHusl NpyU3HakoB. LluTomornueckre
OCHOBBI MOHOTHOPHIHOTO CKpeIUBaHus. ['UIToTe3a YMCTOTHI TaMeT.

AHanmusupyroljee CKpell1BaHue. [TpomeKyTOUHBIM XapakTep
Hac/ef0BaHus. PaciienieHre MpU3HaKOB MPU HEMTOJTHOM JJOMUHUPOBaHUU.
NurubpugHoe ckpeluBaHWe. TpeTwii 3akoH MeHaenss — 3aKOH

HE3aBUCUMOrO  Hac/Ae[iloBaHWs  TpU3HAKOB.  LlUTo/morvueckve  OCHOBBI
JUTUOPUTHOTO CKPEII[UBaHUS.



CuervieHHoe  Hac/leZioBaHWe Tipu3HakoB. Pabotet T. MopraHa.
CueryieHHOe Hac/ie[joBaHWEe TeHOB, HapylleHWe CLeIJIeHUsI MeXAy TeHaMH.
XpOMOCOMHasi TeOpHsl HaC/e,CTBEHHOCTH.

['eHeTrKa mosia. XpOMOCOMHBIM MeXaHU3M OIpe/ie/ieHust 1osa. AyTOCOMBI
¥ TI0JIOBBIe  XpPOMOCOMBI. ['OMOrameTHbld W  reTeporameTHbId  MOJI.
'eHeTHueckass CTpyKTypa IMOJOBBIX XpPOMOCOM. HacienoBaHve TIIpU3HAKOB,
CLIETUIEHHBIX C MOJIOM.

leHoTHIT Kak Le/siocTHasi cucTteMma. llneloTponus — MHOXKeCTBEHHOe
JlericTBAe reHa. MHOXXeCTBEHHBbIM asuienv3M. B3anMozieicTBue HeassienbHbIX
reHoB. KommuiemeHTapHOCTh. Onvctas. [Tommmepus.

['eHeTHUeCKUU KOHTPOJIb pa3BUTHSI PACTEHUM, KUBOTHBIX M 4YejlOBeKa, a
TakXe (PU3MOJIOTUUECKUX IIPOLIeCCOB, TOBEJEHUs] U KOTHUTHMBHBIX (DYHKLMM.
eHeTUUeCKHMe MeXaHW3Mbl CHMOMOTeHe3a, MeXaHW3Mbl B3aUMO/IENCTBUS
«X031MH — TMapasuT» U «XO35IMH — MHUKPOOMOM». ['eHeTHuecKue acreKThl
KOHTPOJISI U U3MEHEeHHs Hac/le[[CTBeHHOM MH(OpPMaLMX B TTOKOJIEHUSX KJIeTOK U
OpPraHUu3MOB.

JeMoHCcTpanuu

[Toprpertsl: I'. Mengens, T. Mopras.

Tabmuupbl u cxembl: «[lepBbiii U BTOpOM 3akoHbI MeHzens», «TpeTuit
3aKOH  Menzena», «AHanmu3upyollee  CKpelljBaHUe», «HernonHoe
JOMUHMpOBaHUe», «ClelJileHHOe Hacje/lloBaHue IIPU3HAKOB Y /pPO30(UIIbL»,
«['enetnka mona», «Kapuotun uenoBeka», «KapuoTun [po30QUIIb,
«Kapuotun nruue», «MHOXeCTBeHHbIM —annenusm», «B3aumopenicTeue
reHOB».

O6opyoBaHue: MOZeIb [Jjis AeMOHCTPALMK 3aKOHOB eAMHO00pa3us
rubpyJoB TepPBOrO TOKOJeHWsT W pacIieryieHusi TPU3HAKOB, MOJeNlb [Jist
JIeMOHCTpPALMM 3aKOHa HE3aBUCUMOTrO HacJ/Ie[J0BaHUsI MPU3HAKOB, MOJeNb /IS
JIeMOHCTPALMU CLIeIJIEHHOTO Hac/ieJ0BaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOTI,
MUKporpenapar: «/lpo3oguna».

IlpakTnueckas pabora «VI3yueHue pe3y/JbTaTOB MOHOTUOPUIHOTO
CKpeIUBaHus y IP030(UIbD».

IlpakTnueckasa pabora «lI3yueHWe pe3y/ibTaTOB JUTHOPUIHOTO
CKpeIUBaHus y Ap030(UIbD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYHUBOCTHU

B3aumogelicTBue reHotvna M cpefibl Npu (GOPMUPOBaHMK (PEHOTHUIIA.
V3MeHUMBOCTh TIpU3HaKoB. KauecTBeHHble M KOJIMYECTBEHHbIE TPU3HAKMU.
Bu/ibl ”3MEeHUMBOCTH: HEeHac/IeICTBeHHas! U Hac/le/ICTBeHHas.

MogudukanyoHHasi W3MEHUYMBOCTb. Posib  cpefibl B (hOPMHUpPOBaHUHA
MOU(PUKALIMOHHOU VI3MEHUYUBOCTH. Hopma peakLuu TIpU3HaKa.
Bapuanonneli psp M BapuauuoHHass kpuBast (B. WoranHcen). CporicTa
MOJU(PUKALIMOHHON U3MEHUYMBOCTH.

I'eHoTHUIIMUECKAas H3MEeHUYNBOCTD. CBoiicTBa reHOTUITUYEeCKOM
N3MeHUYMBOCTH. BI/IABI FeHOTUITUYEeCKOM W3MeHUMBOCTH: KOM6I/IHaTI/IBHaH,
MYTallUOHHas.

KomOuHaTBHass W3MEHUMBOCTb. Melo3 U TI0JIOBOM TIPOI[eCC — OCHOBA
KOMOWHATUBHON W3MEHUMBOCTH. Po/ib KOMOWHAaTUBHOM W3MEHUHWBOCTU B
CO3[JaHUU TeHeTHUeCKOro pa3HooOpa3susi B mpefiesiax 0JHOTO BU/A.

MyTaloHHasi W3MeHUYUBOCTb. BUbI MyTaluii: TeHHble, XPOMOCOMHbIE,
reHoMHble. CIIOHTaHHble U UWHAYLMPOBaHHble MyTalluM. $lepHble WU
[UTOTIa3MaTHUeckie MyTauuu. (ComaTuyeckue U TI0JIOBble  MYyTalluM.
[TpuurHbl BOZHUKHOBEHUSI MyTaluii. MyTareHbl U UX B/IUsSIHUME Ha OPraHU3MBbI.



3aKOHOMEPHOCTH MYTAaLMOHHOI'O Tporjecca. 3aKOH I'OMOJIOTUYEeCKUX PsALOB B
HacsiecTBeHHOU M3mMeHunBocTy (H.M. BaBunoB). BHesinepHasi U3MeHUMBOCTD U
HaC/1e,CTBeHHOCTb.

OnuzeHemMuka U 3NU2EHOMUKd, pO/ab 3nu2eHemuuyeckux akmopos 8
HACc1e008aHUU U U3MEHUYUBOCMU (heHOmuNuYecKUx NpU3HAKos8 y Op2aHu3Mos.

JeMoHCcTpanuu

[Toptpetsr: I'. e ®pus, B. MoranHceH, H. V1. BaBusios.

Tabmuiel 1 cxeMbl: «Buabl HW3MeHUMBOCTH», «MoaudukaroHHast

HM3MEHUHBOCTb», «KombuHatuBHast HM3MEHUHBOCTb», «Meiio3»,
«OnnogoTBopeHue», «l'eHeTHUecKWe 3abojieBaHUSI  ueloBeKa», «Bup
MyTaLii».

O6opy/10BaHUe: >KMBbIe U repbapHble IK3eMILISIPbl KOMHATHBIX PacTeHUH,
PUCYHKHU ((poTorpaduu) )KMBOTHBIX C Pa3/TMUYHbIMU BUJaMU M3MEHUUBOCTH.

JIabopaTopHas padora «/ccnenoBanue 3aKOHOMepHOCTe!n
MOJU(PUKALIMOHHON W3MeHUMBOCTU. [loCcTpoeHWe BapHalMOHHOIO psfa W
BapHaLlMOHHOU KPUBOU».

IlpakTHueckasa pabora «Myrtauu y Jpo3oguibl (Ha TOTOBBIX
MUKpOIIpernaparax)».

Tema 14. I'eHeTHKa yes0BeKa

Kapuorun yenoBeka. MexyHapo/Has porpamma MCC/ieZjoBaHus FreHoMa
yesioBeKa. MeToAbl U3ydeHHWs TeHeTHMKW YejioBeKa: TIeHeaJoruuecKui,
O/TM3HELI0BBIH, LUTOT€eHeTUYEeCKUM, MONYJIILIMOHHO-CTaTUCTUYECKHUH,
MOJIEKYJIIPHO-T€HeTUYECKHUU. CoBpemeHHOe  orpefie/ieHWe  [eHOTUIIA:
TIO/THOTeHOMHOe CeKBeHUpOBaHWe, FTeHOTUITUPOBaHue, B TOM YUC/Ie C TIOMOILLbIO
[MlIP-anamu3a. HacnencTBeHHble  3abosieBaHUs  uesioBeKa. ['eHHble U
XpOMOCOMHBbIe ~ Oosie3HM  yesioBeKa.  bomesHu ¢ Hac/je[CTBeHHOM
TIpe/ipacrioyIoKeHHOCThIO. 3HaueHue MeJULMHCKOU reHeTUKHU B
TIpeJJOTBPALLeHUU U JIeUeHUH TeHeTUuecKuX 3abosieBaHUM uesioBeka. Mequko-
reHeTHYecKoe KOHCYJIbTUPOBaHHUe. CTBOJIOBBIE  KJIETKU. [TonsiTHe
«TeHeTUUeCKOT0 Tpy3a». OTUYeCcKHe acreKThl WCCaefoBaHui B obmactu
peZlakTUPOBaHUS T'eHOMa U CTBOJIOBBIX KJIETOK.

'eHeTnueckre (akTOpbl MOBBIIEHHOW UYYyBCTBUTE/ILHOCTH YeJIOBeKa K
¢u3nuecKOMy UM  XMMHWUECKOMY  3arps3HEHHI0  OKpYXKarollerh  Cpefpl.
["'eHeTHyecKas npezapacrioioKeHHOCTb Yesl0BeKa K MaTO/I0rHsIM.

JeMoHCcTpanuu

Tabmuib! u cxembl: «KapuoTun uenoBeka», «MeTo/bl U3yUeHHs] TeHeTUKU
yesioBeKa», «['eHeTHyecKre 3a00/1eBaHUS UeioBeKa».

IlpakTHueckas padora «CocraBjieHre U aHa/Ii3 POJOCTOBHOM.

Tema 15. Cerekuusi OpraHusMoB

[JomecTvkalyss U cenekUus. 3apoXKJeHue CeJeKUWU U [OMeCTUKALUU.
Yuenne H. U. BaBumoBa o LleHTpax MNpOUCXOXIeHUST W MHOroo0Opa3sus
KY/IbTYPHBIX pacTeHuil. Po/b cesleKLiMM B CO3/JaHWX COPTOB PACTEHUW U TIOPOJ,
KUBOTHBIX. CopT, mnopoza, IwITaMM. 3aKOH TOMOJIOTUYECKUX psAL0B B
HacneACcTBeHHOU wu3MeHunBocTM H. V. BaBuioBa, ero 3HaueHwe [ist
CeJIeKI[MOHHOW PabOoTHI.

Metozbl ceneKIMOHHOW paboThl. VICKycCcTBeHHBIN OTOOP: MacCOBBIN U
WHAVBUAYaAlbHbIM.  JTambl  KOMOWHALIMOHHOW  cesieKuuu.  VcribiTaHue
MIpOM3BO/IUTEIeN TI0 MOTOMCTBY. OTOOpP TIO TeHOTWUITy C TIOMOILI[BIO OLIEHKU
(deHOTHIIAa TTOTOMCTBA ¥ OTOOP TI0 TEHOTHUITy C TIoMo11lbi0 aHamu3a JJHK.

WcKycCcTBeHHBIN ~ MyTareHe3 KaK MeTO[  CeJIeKLIMOHHOM  paboThl.
PaguaioHHBId M XUMWYECKWW MyTareHe3 KaK WCTOYHUK MYyTaludd Yy



KYJIbTYPHBIX ()OPM OpraHu3MoB. VCrosib30BaHMEe FeHOMHOIO pelaKTHPOBaHUS
1 MeTo/[0B peKoMOMHaHTHBIX [THK 1715 TIonyyeHrs UICXOJHOTO MaTepuasa Ajis
CeJIeKL1N.

[Tonyuyenue TTOJTUTIJIONU/IOB. BuyTtpusuioBas TUOpUaN3aLvs.
Bu3KOpO/CTBEHHOe — CKpelljMBaHWe, WM UWHOpuAuWHT. HepozacTtBeHHOe
CKpeIlVBaHue, UMM ayTOpuauHr. ['eTepo3uc U ero npuuuHbl. Vcmonab3oBaHue
reTeposuca B ceiekiuu. Otaanéunas rubpuausanust. [peogonenvie Gecriofus
ME>XBUJOBbIX THOPUIOB. [IOCTW)KEeHUS] Ce/leKI[UM pacTeHud U >KUBOTHBIX.
«3enéHas pesomoyus».

CoxpaHeHHe U HM3yueHUe TeHEeTUUeCKUX PeCypCOB KYJIbTYPHBIX paCTeHUU
U UX [UKAX PpOAWYed [/ CO3[jaHUsi HOBBIX COPTOB W THUOPUIOB
CeIbCKOXO3UCTBEHHBIX KY/IbTYp. M3yueHue, coxpaHeHue U ynpase/ieHue
2eHemu4eCKUMU  pecypcamu  CeNbCKOXO3SUCMBEHHbIX U  NPOMbIC/A08bIX
JICUBOMHBIX 8 YeasX Y/AyuweHUusl Cyujecmeylowjux U CO30dHUsi HOBbIX NOpOO,
AUHUU U KpOCCOB, 8 MOM uucie C NpUMeHeHUEeM CO8PeMEHHbIX Memooo8
HAYUHbIX UCCAe008aHUll, Nepedosblx udell U nepcneKmu8HblX mexXHOoA02Ull.

JeMoHCcTpanuu

IToprpetsl: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kaprneuenko, II. II.
JIykbsineHKO, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuupbl uU  cxembl: «L|eHTpbI TIPOMCXOXKIEHWS UM MHOroobpasus
KY/JIbTYPHBIX PacTeHWi», «3aKOH TOMOJIOTMYEeCKUX PSiZIOB B HaC/ae[CTBEHHOU
W3MEHUMBOCTU», «MeTofasl cenmeKiyn», «OThanéHHasi TUOpUANW3ALNS»,
«MyTareHes».

JlabopaTopHasa pa6ora «lI3yueHre COpPTOB KyJIbTYPHBIX pacTeHUM U
T0POJ, JOMAIIHUX JKUBOTHBIX».

JlaboparTopHas pabota «/3yueHre MeTO/IOB CeNIeKIIMU PACTEHUI».

IlpakTnueckas padora «[IpUBHBKa pacTeHUI».

IKckypcuss «OCHOBHBbIE METO/Jbl M JOCTW)KEHHUS CeJeKL[UM pacTeHur U
JKMBOTHBIX  (Ha  CeJeKL[MOHHYIO CTaHLIUIO, IJIEMEHHYIO  (epmy,
COPTOMCITbITaTe/IbHBIM yUaCTOK, B TeIUIMYHOEe XO3sICTBO, B JiabopaTopuio
arpOyHMBEPCUTETA UM HAYUHOTO LIEHTPA)».

Tema 16. BuorexHos10rusa U CHHTeTHYeCKasi 0M0JI0TUst

OOBeKThl, UCTIONb3yeMble B OMOTEXHOJOTUN, — KJIeTOUHble U TKAaHEeBbIe
KYyJbTypbl, = MHUKDOOPraHW3Mbl, = UX  XapakKTepucTuka. TpaaurioHHas
buoTexHomnorusi: xjeboreueHue, TOJyueHHe KHUCIOMOJIOYHBIX TIPOAYKTOB,
BUHO/le/e. Mukpobuosioruueckuii cuHTe3. OOBeKTbl MHUKPOOHOIOTMUECKUX
TexHoJiorui. [Tpon3BoCTBO Gesika, aMUHOKUC/IOT ¥ BUTAMUHOB.

Co3/jaHre TeXHOJIOTUA M MHCTPYMEHTOB LieJIeHalpaB/JeHHOTr0 W3MeHEeHUs
U KOHCTPYHMPOBaHUSI T€HOMOB C LIeJIbI0 II0JIyYeHWs] OpraHusMoOB U UX
KOMIIOHEHTOB, COZIepXKall[iX He BCTPeYaroliecs B IPUpo/ie OMOCUHTeTHYeCKHe
My TH.

KreTtouHas vrkeHepusi. MeTozbl Ky/IbTYypPbI KJI€TOK U TKAHEW PaCTeHUU U
KUBOTHBIX. Kpuobanku. ComaTtuueckasi ruOpuav3alusi U COMaTUUECKU
sMmbpuoreHes. Vcrnonb3oBaHue TaryiouioB B CeleKUU pacteHuil. IlosmyueHue
MOHOK/IOHA/IbHBIX aHmumesl. Hcnonb3osaHue MOHOK/IOHA/IbHBIX u
NONUK/AOHA/IbHBIX aHmumen 8 MmeouyuHe. VICKyCCTBeHHOe OIMJIOAOTBOPEHHME.
PekOHCTpyKIMsl ~ AWLIEKIETOK W KJOHUPOBaHWE  JKMBOTHBIX.  Metop
TPaHCIUIAHTALMU SI7iep KJIeTOK. TexHosno2uu 0300poe/eHust, Ky/Abmueupo8aHus U
MUKPOK/IOHA/IbHO20 PA3MHOMCEHUS! Ce/IbCKOXO0351LUCMBEHHbIX Ky/Abmyp.

XpOMOCOMHasi M TreHHasi MHXeHepus. VICKyCCTBeHHbIM CHUHTE3 TeHa U
KOHCTpyupoBaHue  pekoMOuHaHTHBIX  [IHK.  Co30aHue  mpaHceeHHbIX



opeaHu3mos. JlOCTV>KeHUsI U TepCHeKTMBBl XPOMOCOMHOM M Te€HHOU
WH)XeHepyur. DKOJIOTHUeCKre U 3THUecKre mpobieMbl reHHOM UHXeHepUH.

MeguiHckue OuortexHosoruu. I[loctreHoMHasi 1udpoBas MeAUIIMHA.
[MLP-guarHocTKa. MeTabOMOMHBIM aHa/KM3, TeHOLIEHTPUUeCKU aHaIu3
[poTeoMa 4YejioBeKa [/ OLIeHKU COCTOSHUS ero 340poBbs. Vcrosb3oBaHue
CTBOJIOBBIX KJIETOK. TapretHasi Tepamusi paka. 3D-OuourkeHepus s
pa3paboTKu (yHAAMEHTa/JbHBIX OCHOB MeAWLMHCKUX TEeXHOJOTHM, CO3[aHMUs
KOMIUJIEKCHBIX TKaHelM CoueTaHWeM TeXHOJIOTHM TPEXMepHOro OMOTIPUHTHHTA U
ckagosguHra /15 pelleHys 3a1au epcoHaIM3upOBaHHON MeIULIVHBI.

Co3paHue BeKTOPHBIX BaKI[UH C Lie/bio obecrieueHrss KOMOMHUPOBAHHOM
3amumThl OT Bo30Oyauteneli OPBU, ycraHOB/ieHre MOJIEKY/ISIPHBIX MeXaHU3MOB
¢yukumonupoBanusi PHK-cozepkaliix  BHUPYCOB, BBI3BIBAIOIIUX  0CO00
oracHble 3a00JieBaHUsT UeIoBeKa U JKUBOTHBIX.

JeMoHCcTpanuu

Tabmuubt  u  cxembl:  «Vcrosb30BaHWe — MUKPOOPTaHHM3MOB B
TPOMBILIVIEHHOM  TPOM3BOACTBe», «KileTouHasi uHXKeHepus», «l'eHHas
HUHXXEHEDUS.

JIaGopaTopHas padorta «l/i3yueHre 00HeKTOB OMOTEXHOIOTH.

IlpakTnueckas padora «IlomyyeHre MOTOYHOKUCIIBIX TIPOIYKTOB.

IKcKypcuss «bHOTeXHOOruMsl — BaKHeMWIlas MPOU3BOJUTENbHAs Chja
COBPEMEHHOCTH (Ha OMOTeXHOI0ruYeckoe TIPOU3BO/ICTBO)».

11 KJTACC

Tema 1. 3apoxxjeHue ¥ pa3BUTHE 3BO/IIOIMOHHBIX NpPeACTaB/IeHUHN B
ouosiorun

OBo/roLiMoHHass Teopuss Y. [apsuHa. IIpeArnocbliKvM BO3HUKHOBEHUS
JapBuHM3Ma. JKU3Hb U HayuHas JesTebHOCTh Y. /lapBrHa.

[BwKymye cuiabl 5SBoOLMM  BUAOB 1o Y. [lapBuHy (BbICOKas
VHTEeHCHBHOCTb Pa3MHOXXeHUs] OpraHM3MOB, HacC/le[CTBeHHasi U3MeHUYMBOCT,
bopb0a 3a CylijecTBOBaHUe, eCTeCTBeHHbBIN U UCKYCCTBEHHbBIN 0TOOD).

Odopmnenve cuHTeThueckou Teopuu 3Bomouuu (CT3I). HeutpanbHas
Teopust 3BosoluK. CoBpeMeHHasi SBOJIIOLIMOHHAsi Ouosiorusi. 3HaueHHe
5BOJIFOLJUOHHOM TeOopud B (POPMHUPOBAaHMK €CTeCTBEHHO-HAayUYHOM KapTHHBI
MUpa.

JeMoHcTpanuu

[Toptpetsl: Apuctorens, K. JIunuen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
KroBbe, Y. [lapsun, C. C. YetBepukos, Y. U. IlImansraysen, >x. Xonzgens, /.
K. besses.

Tabmuupbl u cxembl: «Cucrema >xuBoi mipupogbl (o K. JIuHHeR0)»,
«JlecTHrja >XuBbIX cyujectB (o Jlamapky)», «MexaHusM (GoOpMUpOBaHUs
ripucriocobsieHnii y pacTeHWd W >KUBOTHBIX (o Jlamapky)», «Kapra-cxema
MapupyTa mnyremtectsuss Y. [JapBuHa», «Haxozku Y. [lapBuHa», «Dopmbl
OopeObI  3a  cymlecTBoBaHMe», «Ilopogpl  roaybeii», «MHoroobpasue
KY/JbTYPHBIX ()OPM KamycCTb», «Ilopozbl [JOMamHUX >XUBOTHBIX», «(Cxema
obpa3zoBaHusi HOBbIX BujoB (1o Y. /[lapBuHy)», «CxeMa COOTHOIIEHUS
JBIDKYIIUX CUJT 3BOMIOLMN», «OCHOBHBIE TMOJIOJKEHHSI CHUHTEeTUYECKOM TeOpUH
9BOJIFOLIUN».

Tema 2. MUKpo03Bo/IIOLiUA U eé pe3y/ibTaTbl

[Tonynauusas Kak 3/7eMeHTapHas eJuWHULlA SBo/OLMUA. CoBpemMeHHbIe
METOZbI OLIeHKM TeHeTUYecKOro pa3HooOpa3us U CTPYKTYPbI TOMYJISLIVA.



V3meHeHne reHO(OHJA TOMY/SALMM KaK 37eMEeHTapHOe 3BOIIOLMOHHOE
siBfieHre. 3aKOH reHeTHYeCKOro paBHoBecust k. Xapau, B. Baiin6epra.

DneMeHTapHble (PaKTOPhI (ABWKYILWE CU/bI) SBOIIOLMA. MyTallMOHHBIA
nporjecc. KombuHaTvBHass u3MeHUMBOCTh. [pelid TeHOB — ciyvaiiHble
HeHarpaB/ieHHble M3MeHeHWs 4YacTOT aiesied B MOmyasaiusx. IO¢pdekT
ocHoBarenst. D¢pgekm OymbLiouHo20 20pabiwika. CHUMCeHUe 2eHemuuecko20
pasHoobpasus: npuuuHbl U cneocmeus. IlposieneHue a¢ekma Opelicha 2eHos 6
bonbWUX U Manblx nonyaAyusax. Mwurparuu. V3onsmus  TTOMYJISIUN:
reorpaduueckasi (MpoCTpaHCTBeHHas1), Guooruueckasi (pernpogyKTUBHas).

EcTecTBeHHbIH OTOOp — HaNpaB/stioLuii (HakTop IBOMHOLUU. DPOPMBI
ecTeCTBEHHOTO o0TOOpa: [ABWXKYIIMM, CTaOWIM3UPYIOLIUM, pa3pbIBarOIIUiA
(au3pynTuBHBIN). [TooBoM 0TO6Op. BO3HUKHOBEHHE U IBOJIIOLUS COLIMATBLHOTO
MOBe/|eHUs )KUBOTHBIX.

I[Tpucnocob1eHHOCTh FaHI/IBMOB KaK pe3y/lbTaT MHUKPO3BOJIIOLIUM.
Bo3HUKHOBeHVe npncnoco NIeHUH OopranusMoB.  ApoMopdo3bl U
WM0aJanTaLyu. [Tpumepsl npﬂcnoco6neHH171 y OpPraHU3MOB:

mMopdosioruueckue, (Gu3MoIOrUUeCcKde, OUOXMMUYECKWe, T[OBeJeHUYeCKUe.
OTHOCUTETBHOCTD TIPUCITOCOO/IEHHOCTH OPTaHHU3MOB.

Buji, ero Kputepuud U CTPYKTypa. BujooOpa3oBaHWe Kak pe3y/bTaT
MHKDO3BOJIIOIMU. V30/1A1[Usl — K/IFOUeBOoW (akTop BUA00Opa3oBaHus. Iyt u
CITOCOOBI BU/I000pa30BaHUs: aJI7IoTIaTPUYeCKOoe (reorpacduueckoe),
CUMITaTpUyeckoe  (9KOJIOrMUecKoe), «MTHOBEHHOe»  (TIOJIMIJIOW/U3aLiys,
rubpuan3aiys). JIuTeTbHOCTb SBO/TIOLIMOHHBIX MTPOIIECCOB.

MexaHu3Mbl (HOPMUPOBAHKST OMOJIOTUUECKOTO pa3HO00pa3susi.

Ponb  SBOJIOIIMOHHOW Ouo/MOTMM B pa3pabOTKe HAyuHBIX METO/IOB
coxpaHeHHst 6Mopa3Ho00Opa3ust. MUKDPO3BOJTIOIMST U KO3BOJIIOLUS TIaPA3UTOB U
UX x03s€B. MexaHu3Mbl (DOPMHUPOBAHUSI YCTOWUMBOCTH K aHTUOMOTUKAM U
criocobb1 60pLOBI C Hel.

JeMoHCcTpanuu

[Toptpetsr: C. C. YeTBepuKOB, . Mawup.

Tabmuipl U cxembl: «MyTal[MOHHAs U3MEHUUBOCTL», «[Iomy/siiMoHHast
CTPyKTypa Bupa», «Cxema TIposiB/ieHUMs1 3akoHa Xapau—BatiHb6epra»,
«[IBIKyIMe CUJIbI  3BOJIIOUMW», «IJKOJIOTUUYECKas W30MIALMUSA  TIOTYJIALMH
ceBaHCKOU (hopesm», «[eorpaduueckast U30/IA1MA IMCTBEHHULbI CUOUPCKOM 1
JIMCTBEHHMLIBI JIayPCKOW», «[10My/IsIMOHHbIE BOJIHBI UHAC/IEHHOCTH XUIJHUKOB
U KepTB», «Cxema [JeMCTBUS eCTeCTBEHHOro 0TOopa», «PopMbl OOpPHOBI 3a
CyIlleCTBOBaHUE», «VIHAYCTPUAbHBIA MeaHu3M», «KUBble HCKOTAaeMble»,
«ITOKPOBUTEICTBEHHAsT OKPAaCKa >KUBOTHBIX», «IIpemympeskaaroias OKpacka
JKMBOTHBIX»,  «®U3MO/MOTHUECKWe  afanTaiun»,  «IIpucrnocobeHHOCTb
OpraHM3MOB U €€ OTHOCHMTE/IbHOCThb», «KpuTepuu BHAa», «BHAbI-IBORHUKI»,
«CTpykTypa BHAa B  1mipupofie»,  «CrocoObl  BUI000pa30BaHMSI»,
«['eorpaguueckoe BUZI000pa3oBaHue TPEX BU/IOB JIAHABILLIEN,
«3JKoyoruueckoe BUZI000pa3oBaHre BUZIOB CUHHUID, «[TO/TUITION/IBI paCTEHU»,
«KarmycTHO-peieuHbIi rTUOpuI».

OO6opyzoBaHue: repbapuy pacTeHWM, KOJUIEKI[UM HACeKOMBIX, uydesa
NTUL] U 3Bepell C TIpUMepaMM pa3/IMUHbIX TPUCIIOCOOeHUH, uyuesna MTUL] U
3Bepeli pa3HbIX BUIOB, TepOapuyl pacTeHUM O/IM3KUX BUOB, 00Pa30BaBIIMXCS
Pa3IMUHBIMUA CITIOCOOAMH.

JIabopaTtopHasa pabora «BbisiBjieHHe WU3MEHUMBOCTU Yy 0OCOOell OfHOro
BU/Ia».



JlaGopaTopHasa pabGora «lIpucriocobneHrss OpraHu3MOB U HX
OTHOCHTe/IbHAs 11e/1eCO00pa3HOCTb».

JlaGopaTopHas paGora «CpaBHeHWe BHJOB TI0 MOPGHOJIOTHUECKOMY
KPUTEPUIO».

Tema 3. MaKkpo3Bo/IIOLUA U €€ pe3y/ibTaThl

MeToabpl uM3yueHHs MakKpo3BOJIOLMU. [lajsieoHTONMOrMUECKHE METO/Ibl
v3yueHus: H5BorOLMU. [lepexonHbie (OpPMBI U (PUIOreHeTUUECKHe PSJbI
OpPraHu3MOB.

buoreorpadguueckre MeToAbl U3yueHus 3BoMoLMU. CpaBHeHUe (JIOpPBI U
(ayHbI MaTepHKOB M OCTPOBOB. broreorpaduueckrie obsactu 3eMau. Bubi-
SHJE€MUKHU U DEJTUKTHI.

OMOpHO/IOTHYECKHE W CPaBHUTE/bHO-MOP(OIOrUUecKre  MeTO/bI
W3yueHUsT 3BOJIOLMM. ['eHeTMUeCcKWe MeXaHW3Mbl SBOJIIOLIMM OHTOTeHe3a WU
MOSIBJIEHUS]  SBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTHUYHBIE W  aHAJOTUYHbIE
opraHbl. PyauMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKY/ISIPHO-TeHeTUUYeCKUe,
OMoOXYMUUECKHe W  MaTeMaTHYeCcKMe  MeTOAbl  M3yUeHHS  SBOJIFOL[UH.
["'omosiornuHbie reHbl. COBpeMeHHbIE MEeTO/bl TTIOCTPOEHUST (PUIOTeHeTUUECKUX
JlepeBbEB.

XpOMOCOMHBIE MYTal[UU Y SBOTFOLIUSI TEeHOMOB.

OO6me 3aKOHOMepHOCTH (TIpaBW/Ia) SBOMOLMH. [IpuHyun CMeHbl

GyHKYul. HeobpatumocTb 9BOJIFOLIUN. AJlanTUBHas pasuaLusl.
HepaBHOMepHOCTH TEMIIOB 3BOIFOLIUM.
JeMoHCcTpanuu
[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mronnep, 3. I'ekkeb.
Tabmuubl ¥ CXEeMBbL: «PUOreHeTUYECKUA  psifi  JIOLIAJn»,

«ApxeonTepuKkc», «3Bepo3yObie siepbi», «Creroredasnbi», «PUHUOPUTHI»,
«CemeHHbIe TMANoOpOTHUKW», «buoreorpaduueckue 30HBI 3emn», «/peud
KOHTUHEHTOB», «PenuKTbl», «HadambHble CTaguu 3MOPHOHATBHOTO Pa3BUTHS
[I03BOHOYHBIX JKUBOTHBIX», «['OMOJIOTUUHbIE U aHAJIOTUYHBbIE OpraHbI»,
«PymumeHTbI», «ATaBU3MbI», «XpOMOCOMHbIe HabOpbl uelioBeKa U
IIMMIIaH3e», «['JlaBHble HarpaB/ieHUs 3BOJIFOLMN», «OOIIe 3aKOHOMePHOCTU
9BOJIIOLIAN».

OO6opyjoBaHMe: KOJUIEKLIWH, repOapuu, MY/sDKA MCKOTaeMbIX OCTaTKOB
OpraHM3MOB, MYJ/ISDKA TOMOJIOTUYHBIX, aHA/JIOTUYHBIX, PYMMEeHTapHbIX OpPraHoOB
Y aTaBU3MOB, KOJUIEKL[A HACEKOMBIX.

Tema 4. IIpoucxoxxjeHue ¥ pa3BUTHe )XU3HU Ha 3emJie

HayuHble THUIOTe3bl MPOUCXOXKAEHUS KU3HU Ha 3emsie. AOuUoreHes u
rnaHcnepmus.  [loHayuyHble — TIpe/iCTaB/eHHWS O  3apOXK[AEHUU  JKU3HU
(KkpeanioHn3M). ['WroTe3a MOCTOSIHHOTO CaMO3apOXKAEHUS JKU3HU U eé
ornipoBepkeHue omnbitamu  @D. Pexgu, JI. Crnamnanuany, JI. Ilacrepa.
[TpoucxoyKaeHure >KU3HU U acTpoOHOJIOrHsl.

OcHOBHBIE ~ 3Tanbl  HeOpraHWuYeckKoW  sSBoyoLmH.  [lnaHerapHas
(reosoruueckasi) 9BOMIIOLIMS. XUMHUUeCKasi 3BOJIOLMS. AOHOTeHHBIM CHUHTe3
OpraHvuyeCcKux BelllecTB U3 HeopraHuueckux. OmeiT C. Mumiepa u I'. FOpwu.
O6pa3oBaHue TMogMMepoB U3 MOHOMepoB. KoailepBaTHast rumore3a A. M.
OmnapuHa, runoTe3a TiepBUYHOrO OynaboHa JIk. XosgeliHa, TeHeTHUecKas
runote3a I'. Ménnepa. Pubosumer (T. Uek) u rumote3a «mupa PHK» VY.
I'unbepra. PopmupoBaHre MeMOpaH ¥ BO3HUKHOBEHHE IMPOTOKJ/IeTKH.

Nctopusi 3emimm U MeToibl eé usyueHus. VIckomaemble opraHhvyeckue
ocTaTku. ['eoxpoHomnorus u eé MeToAbl. OTHOCUTeNnbHass W abCO/MOTHas
reoxpoHosiorus. ['eoxpoHosiornyeckas IiKasa: 30Hbl, 3pbl, [IEPUO/bI, STIOXU.



HavanbHble 3Tambl opraHvueckod 3Bo/OLMU. [losiByieHVMe W 3BOMIOLMSA
TIepBbLIX KJIETOK. JBOJIIOLIMS MeTabom3mMa. Bo3HUKHOBeHMe TIepPBbIX S9KOCHUCTEM.
CoBpemMeHHble MUKpPOOHble OHOIIIEHKM Kak aHa/lor T[epBbIX Ha 3emiie
coobiectB. CTpoMaTo/uThl. [IpOKapuOThI ¥ 9YKapUOTHI.

IIpoucxoxxeHuve 9YKapuoT (cumbuoreHes). OBOJIIOLJMOHHOE
TPOUCXOXKJeHWe BUPYCOB. [IpoucxokaeHUe MHOTOK/IeTOUYHBIX OpraHu3MOB.
B03HUMKHOBeHME OCHOBHBIX I'PYIIIT MHOTOK/IETOUHBIX OPraHHU3MOB.

OcHOBHBIe 3Tarbl 3BOMOLMK BBICIINX pacTeHUH. OCHOBHbIE apOMOP(O3bI
pacteHui. Beixon pactenuid Ha cyuny. [losiBlieHve CIOpOBBIX pacTeHUM M
3aBoeBaHve UMM Cyld. CemeHHble pacTeHus. [IpoucxoxzeHUe LBETKOBBIX
pacTeHu.

OCHOBHBIe 3Tarbl 3BOMIOLMY XUBOTHOrO MHpa. OCHOBHBIE apOMOP(O3bI
JKUBOTHBIX. BeH/icKasi ayHa. KemOpuiickuii B3pbIB — TIOsIB/IeHEe COBPEMEHHBIX
TurnoB. [lepBble xopfoBble JKUBOTHble. JKuU3Hb B BOZe. OBOIOLIUS
Mo3BOHOUHBIX. [IpoucxokaeHuve amdubuii u pentwinii. [IpoucxoxaeHue
MJIeKOMUTAaoMX W nrull. [lpuHomn kimoueBoro apomopdgosa. OcBoeHue
6ecro3BOHOUHBIMU U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTme XvW3HM Ha 3emsie MO 5paM M MepuojaM: apxXed, MPOTEPO30H,
rajsieo3oi, Me3030M, KaiHO30M. OOImas XapakTepuCTHKa KjiuMaTa W
reojiornyeckux rporeccoB. [losBrneHve U pacLBeT XapaKTepHbIX OpPraHM3MOB.
Yrneobpa3oBaHue: ero yCJIOBUS U BNSIHYE Ha Ta30BbIM COCTaB aTMOC(hepHI.

MaccoBble BbIMMpaHUs — KOJI0TAYeCKUe KPU3KUChI Npouuioro. [IpuumHbl
Y CJIeJCTBUSI MacCOBBIX BbIMUpaHWW. COBpPeMeHHbIM 3KOJIOrMYeCKUN KPU3UC,
ero ocobenHoctu. [IpobieMa coxpaHeHust Oropa3HooOpa3ust Ha 3eMie.

CoBpeMeHHasi CUCTeMa OpraHruueckoro mupa. [IpyHLuMIbL Kiiaccupukanum
opraHv3mMoB. OCHOBHbIe CUCTeMaTHhUYeCKue TPYIIbl OpraHUu3MOB.

JeMoHCcTpanuu

[Toptpetsl: @. Penu, JI. Criasianianu, JI. ITacrep, Y. 1. MeuHukos, A.
. OnapuHn, [Ix. Xongeun, I'. Ménnep, C. Munnep, I'. FOpu.

Tabsuiier 1 cxembl: «Cxema onbita ®@. Peau», «Cxema ombita JI. [TacTepa
M0 U3yYEHUID CaMO03apoXkaeHus »Xu3Hu», «Cxema omnbita C. Mwuiepa, T
FOpwn», «3JTanbl HeOpraHM4YeCckKou 3BOJIIOLIMU», «['@0XpOHOI0rMYecKas LKasa»,
«HauanbHble 9JTarbl  OpraHUuYeckoW IBosoruun», «Cxema o6pa3oBaHus
YKapUOT MyTéM cuMOMoreHesa», «CucreMa >KUBOM TIpUPO[bI», «CTpoeHHe
BUpyCa», «ApomMopdo3bl pacTeHul», «PuHMOMUTB», «OJHOK/IETOUYHBIE
BOZOPOC/IN», «MHOIOK/IeTOUHble BOLOPOCIW», «Mxu», «llanmopoTHUKN»,
«['omocemenHble pacTeHusi», «OpraHbl LBETKOBBIX pacTeHuM», «Cxema
PasBUTHUS >KUBOTHOIO MHpa», «ApomMop(o3bl >XUBOTHBIX», «[IpocTeliiive»,
«KuieunomosioctHele», «Ilnockue uepBu», «UmeHuCTOHOTHE», «PBIOBI»,
«3eMHOBO/IHbIe»,  «[Ipecmbikarommecsi», «[ITuipl», «MiekonuTaroIMe»,
«Pa3BuTHe XU3HU B apxeilcKol spe», «Pa3BUTHe >KWU3HU B TPOTEPO30MCKOMN
5pe», «Pa3BUTHe >KM3HM B Ta/e030MCKOW spe», «Pa3BUTHe >KU3HU B
Me3030MCKOU 3pe», «Pa3BuTHe >XU3HM B KaWHO30MCKOW 3pe», «CoBpeMeHHas
CUCTeMa OpraHu4yecKoro Mupa».

O6opyoBaHue: repbapuM pacTeHU Ppa3/UUHBIX OT/E/OB, KOJUIEKI[UU
HaCeKOMbIX, B/laKHble T[IperiapaTbl JKUBOTHBIX, PaKOBUHBI MOJUIFOCKOB,
KOJIJIEKLIUM MIJIOKOXKUX, CKesleTbl IO3BOHOYHBIX >KMBOTHBIX, Uyuesa IITHL] U
3Bepel, KOJUIEeKL[UM OKaMeHesJOCTel, TI0JIe3HbIX MCKOIaeMbIX, MYJISDKU
OpraHWYeCcKuX OCTaTKOB OpPraHU3MOB.



BuptyanbHaa JaboparopHast pabora «MogenupoBaHUe —OIBITOB
Mwuninepa—tFOpu 10  u3yueHH0 aOWMOreHHOTO CHHTe3a OpraHUYecKuX
COeJJMHEeHWH B ITepBUYHOU aTMocdepe».

JlabopaTopHasa paGora «li3yueHue U OmnUcaHUe MCKOTAeMbIX OCTAaTKOB
[IpEBHUX OPraHU3MOB».

IlpakTnueckas pabora «/3yueHue ocoOeHHOCTel CTPOeHHs pacTeHUM
PasHbIX OTZE/I0B».

IlpakTuyeckas  pab6ora  «l/3yueHue  ocobeHHOCTeld  CTpOeHUs
MO3BOHOYHBIX )KUBOTHBIX».

Tema 5. IIpoucxoxaeHue yejoBeKa — aHTPOIIOreHe3

Paszesbl ¥ 3a7,@41 @aHTPOIIOJI0TUU. MeTo/ibl aHTPOIIOJIOT M.

CraHOB/IeHMe Tpe/ICTaB/IeHU O MPOMCXOXKEHUH YesloBeKa. Penuruosxsie
B033peHus. CoBpeMeHHble HayUHble TeOPUU.

CxonCTBO yenoBeKa C JKUBOTHBIMU. (CHUCTeMaThuyecKoe II0JI0JKeHUe
yesioBeka. CBHJeTe/IbCTBA CXOZCTBA YesiOBeKa C KUBOTHBIMU: CPaBHUTE/IbHO-
MOp@oJIoTHUYeCcKue, SMOpH0/IOTHUecKye, ¢u3smosoro-6uoxuMuUeCKye,
rnosefieHueckye. OTnvuusl yYejoBeKa OT J>KUBOTHBIX. lIpsaMoxokieHue U
KOMIUJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHe rOJI0OBHOIO MO3ra U BTOPOU
CUTHAJIbHOM CUCTEMBL.

Oewxkyime  cuwibl  (akTopbl) — aHTpomoreHe3a:  OuoJsiorMUecKue,
coruanbHble. CoOTHOIIIeHWe OHOMOTMUeCKUX W COLMa/bHBIX (DaKTOPOB B

aHTPOIIOTeHe3e.
OcHOBHBIE CTaZiuM aHTporioreHe3a. PaHHWe YyesoBeKooOpa3Hbie 00e3bsHbI
(l'épOKOHCYJIbI) M paHHUe TIOHTHABl — OOIIMe TIpeJKH ueT0BeKOOOpa3HbIX
e3bsiH U Jtofled. ABCTPa/IONIUTEKU — [BYHOTHe TipeAkud mrofed. Yenoek

yMesbld, TIepBble U3rOTOBJEHUS OPYAuM TpyZa. UenoBeK MNPSMOXOJALIMM M
TIepBLIM BBIXOZ, JitoJel 3a mpefenbl Adpuku. YenoBek reiimenbOeprckuii —
oOLuii MpesIoK HeaHJepTaabCKOro Ue/ioBeKa U UeoBeka pasyMHoro. Yesosek
HeaHJepTalbCKUM KaK BUJ| JIOZled XOJIOAHOrO Kiumara. YesoBeK pa3yMHBIH
COBPEMEHHOI0 THMA, JEeHUCOBCKHWW YeJI0OBEK, OCBOEHHWe KOHTHUHEHTOB 3a
nipesenaMu A@puku. [laneoreHeTrika 1 najeoreHOMUKa.

OBOJTIOL[USI COBPEMEHHOTO UejioBeKa. EcTecTBeHHbIN 0TOOD B TIOMY/ISLUSIX
yesioBeKa. MyTalMOHHBIM Oponecc U noaumMop@usm. [TomynsuroHHbIe BOJHBI,
Zipei¢ reHoB, MUrpaLus U «3(Q(eKT OCHOBaTe/Is» B MOMYJIALMAX COBPEMEHHOTO
yeJsioBeKa.

Yenoeueckre pacel. [loHsATHe 0 pace. Bosblime pacel: eBpomeoujHas
(eBpa3uiicKasi), aBCTpa/io-HerpoujiHasi (9KBaTOpWaabHas), MOHIOJIOWJHAS
(asmaTcko-amepukaHckas). Bpemss u myTu paccesieHMsl 4esiOBeKa IO TIIaHeTe.
EnvHCTBO yenoBeuecknx pac. HayuHasg HeCOCTOATe/bLHOCTb —pacu3Mma.
[pucnocobeHHOCT YesioBeKa K pa3HbIM YCJOBUSM OKDY>Karolllell Cpe[ibl.
Bnusinve reorpaguueckon cpefbl U Jpeida TeHOB Ha MOP(QOJIOTUIO H
(bM3UOJIOTHIO YesioBeKa.

MexxaucLuuIuiiHapHble  MeToAbl B ¢u3nyeckoit  (Guonoruueckoi)
aHTPOIOJIOTUM.  DBO/IOLMOHHAs ~ aHTPOIOJIOTHUSI W Taje0aHTPONOJIOTHs
yesIoBeueCKUX Momnysisityi. bruocoryanbHble WccieoBaHUs TIPUPO/BI YeT0BeKa.
WccnenoBaHrie KO3BOIOLMYU OMOIOrMYeCKOro U COLIMAIBLHOTO B UeioBeKe.

JeMoHCcTpanuu

[Moptpetsr: Y. JapsuH, JI. Jluku, f. A. Porunckuii, M. M. I'epacumos.

Tabmuubl U cxeMbl: «MeTOAbl aHTPOIIO/IOTHN», «['OJIOBHOM MO3T
yesioBeka», «UesmoBekooOpa3Hbie 00e3bsiHbl», «CKe/leT uesioBeKa U CKeJieT
IIMMIIaH3e», «PyJuMeHThl U aTaBU3Mbl», «/IBWDKYII[ME CUJIbI aHTPOTIOreHe3a»,



«DBOJTIOI[MOHHOE [IPEBO Ue/IOBeKa», «ABCTpPAJIONUTEK», «YeoBeK yMenbiii»,
«UenoBek mnpaMOXOJALIUN», «JleHUCOBCKUK uesioBeK» «HeaHgepTanblibl»,
«KpomaHboHIbI», «IIpeku uesioBeKa», «ITalbl 3BOJIOLUN UesioBeKa», «Pachbl
yesioBeKa».

O6opyoBaHMe: MYJISDKM OKaMeHeJIOCTeH, TIpeJMeTOB MaTepyabHOM
KYJbTYpbl TIPDEAKOB Ue/iOBeKa, penpoaykiuuu (Qororpaduu) KapTUH C
MU(OIOTUUECKUMU U OUONeHCKUMU CHO’KeTaMU TIPOMCXO’KIEHHsT JeloBeKa,
¢oTorpagum HaxoJOK MCKOMAeMbIX OCTaTKOB Ye/OBeKa, CKeseT YesioBeKa,
MOJleJib yepera uejioBeKa M uepera LIMMIIaH3e, MOJe/lb KUCTU uesioBeKa U
KHUCTH LLIMMITIaH3€e, MOJe/IU TOpCa NpeJKOB Ye0BeKa.

JlabopaTopHasa pabora «/3yueHue ocoOeHHOCTell CTpOeHUs CKeseTa
yesIoBeKa, CBSI3aHHBIX C MPSMOXO0KEHUeM.

IlpakTuyeckasa paGora «V3yueHWe IKOJIOTUUECKHX  afanTai[ydii
yesioBeKa».

Tema 6. Jkosorusi — HayKa 0 B3alMMOOTHOILEHUSIX OPraHM3MOB H
HaJJOPraHU3MeHHbIX CUCTeM C OKPY)Karlen cpeiou

3apokZieHre W pa3BUTHe 3Konoruu B Tpygax A. I'ymbGonbara, K. @.
Pynbe, H. A. CeBeproBa, 3. I'ekkens, A. Tencim, B. H. Cykauépa. Pa3gensl u
3a/1auM 3K0/I0rvu. CBsA3b 3KOJIOTUM C IPYTUMU HayKaMH.

Metozap! 3konoruu. [loneBsie H&6¥II-O,£[EHI/IH OKCIIepUMEHThI B 5KOJIOTUH:
TIpUpoJHble U JjabopaTtopHble. Mo/enMpoBaHHue B 3KOJIOTUH. MOHUTOPUHT
OKpY>Kalolllel cpe/ibl: TOKa/IbHBIM, periOHA/ILHBIN 1 T/100aTbHBIH.

3HaueHVe SKOJIOTUUECKUX 3HAaHUM [/l 4YesJloBeKa. JKOJIOTHUUYecKoe
MHPOBO33peHHe KaK OCHOBA CBS3€l yesioBeuecTBa ¢ mpupozoru. dopMupoBaHue
5KOJIOTMYeCKOU KYJIbTYPbI ¥ 5KOJIOTMYeCKOU TPaMOTHOCTH HaceseHus.

JeMoHCcTpanuu

[Moptpetsl: A. 'ym6ombaT, K. @. Pynwe, H. A. CeBepiioB, 3. ['ekkesnb, A.
Tenciy, B. H. Cykaués.

Tabnuupl U cxembl: «Pa3genbl 3Konorun», «MeTozbl 3Komorum», «Cxema
MOHMUTOPHMHIA OKPY>KaroLeN Cpebl».

JlaGopaTopHas  paGora  «lI3yueHrWe  MeTOZOB  3KOJIOTHUYECKHUX
HCCJIeJOBAaHUM».

Tema 7. Opranu3msbl U cpeja 00UTaHHUA

OKoJjioruueckve  (akToppl UM 3aKOHOMEPDHOCTHM  UX  JIeUCTBUS.
Knaccudukaiusi 3Kooruueckux (GakTopoB: abuoTuueckue, OuOTHYeCKHUe,
a"TporioreHHble. OOIIie 3aKOHOMEPHOCTH AeMCTBUS IKOJIOTMUeCKuX (DaKTOPOB.
[MpaBuno wmuHuMmyma (K. [npenrens, H). JIubux). TonepaHTHOCTS.
OBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHH3MBI.

Abuornueckue ¢aktopel. CBeT Kak 3Kojoruueckuii dakrop. leiicTBue
PasHbIX YYaCTKOB COJIHEYHOT'O CIIEKTPa Ha OPraHUu3Mbl. DKOJIOTMYECKHe TPYIIIIbI
pacTeHUM Y >KMBOTHBIX MO OTHOLIEHWIO K cBeTy. CHUrHajbHasi poJib CBeTa.
doTOomnepruosU3M.

TemrmiepaTypa Kak 5K0JIOTMUecKkuil ¢akrop. [elicTBHe TeMmriepaTypbl Ha
opranusMsbl. [IOMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHW3Mbl. DBPUTEDMHbIE
Y CTEHOTepMHBbIE OPraHU3MBI.

BnakHOCTh Kak 3Kosioruueckuii akrop. IlpucriocobsieHuss pacTeHUd K
Tno/iiep>KaHuto BogHoro OanaHca. Knaccudukaiusi pacTeHui 1o OTHOLIEHUIO K
Bojle. [Ipucnioco6ieHust >KUBOTHBIX K M3MEHEHUIO0 BOJHOTO PeXKHMa.

Cpefpl 00MTaHKSI OPraHU3MOB: BOJ/IHAsl, HA3eMHO-BO3/yIIIHas1, TOYBEHHas,
ryOMHHAsE TIOATIOYBEHHasi, BHYTPUOpPraHW3MeHHas. @DU3NKO-XUMUYeCKHe



0COOEHHOCTH cpefi OOMTaHWS OpraHu3MoB. IIpucriocobieHWss OpraHu3MOB K
JKW3HU B pa3HbIX Cpejlax.

buonornueckve putMmbl. BHelllHMe W BHyTpeHHUe PUTMbL. CyTOuHble U
rofuuHble pUTMbI. [Iprcriocob1eHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHHUSIM
YCJIOBUM XKU3HMU.

JKusHeHHble (opmbl opraHu3moB. [loHsATHe O >KU3HEHHOUW dopme.
JKusHeHHble (GOpMbI  pacTeHMii: JiepeBbsi, KYCTapHUKH, KyCTapHWUKH,
MHOTOJIETHUE TpaBbl, O/IHONIeTHUe TpaBbl. JKu3HeHHble (OPMbI >KUBOTHBIX:
TMIPOOHOHTHI, TeOOMOHTRI, a3poOHOHTHI. OcobeHHOCTH cTpoeHHsT W obpasa
JKU3HU.

buotnueckre  dakTopel. Buapl  OMOTHYECKHMX  B3aUMO/I€HCTBHIA:
KOHKYDEHIIWsI, XWIIHAYeCTBO, CHMOMO3 U ero Qopmel. I[lapa3utuswm,
Kooriepalfusi, MyTya/ii3M, KOMMeHCau3M (KBapTUPAaHTCTBO, HaX/IeOHUUECTRO).
HeTtpoduueckne B3anMogeicTBus (Torueckue, dopuueckue, (abpuueckue).
3HaueHWe OMOTUUECKUX B3aUMO/IEWCTBUM I CyIeCTBOBAaHUSI OPTaHW3MOB B
cpefie obutanus. [TpUHIAIT KOHKYPEHTHOTO UCK/TIOUEHUS.

JeMoHCcTpanuu

Tab/muIpl U CXeMbl: «DKojorudeckre ¢akTopbl», «CBeTOBOU CITEKTP»,
«DKOJIOTUUeCKMe  TPYIIbl  >KUBOTHBIX TI0  OTHOIIEHHWIO K  CBETYy»,
«TernnokpoBHbIe JKUBOTHBIE», «X0/0/THOKPOBHbIE JKUBOTHBIE»,
«DU3H0/IOTUUECKHE afIalITal[iH >KUBOTHBIX», «Cpe/ibl 0OMTaHUsST OpPraHU3MOB»,
«buonornueckre puUTMbl», <«Ku3HeHHble (OPMBI pacTeHUi», «KU3HEeHHbIe
(OpMBbI KUBOTHBIX», «DKOCUCTEMA ITMPOKOIUCTBEHHOTO Jieca», «JKOCHUCTeMa
XBOWHOTO Jieca», «llemn mTaHus», «XUIHUYECTBO», «llapa3suTh3m»,
«KOHKypeH1LHs», «Cnmb1o3», «KoMmmeHcamm3m».

O6%py,q03aHHe: repbapyy pacTeHWH W JKUBOTHBIX, TTPUCITOCOOTEHHBIX K
BJIUSTHUIO PA3/IMUHBIX SKOJOTMUeCKUX (aKTOpPOB, repbapuu CBeTO/IIOOWBBIX,
TeHe/TI00MBLIX U TeHEeBLIHOC/IMBBIX pPAaCTeHHM, CBETOJTIOOMBLIE, TeHE/TIOOMBLIE U
TEeHEBLIHOC/IMBBIE ~ KOMHATHble  pacTeHus, repbapum U KOJIEKI[UU
TETUIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBLIX pacTeHWH, uyuesa ITHIL] U
3Bepeli, Tepbapyy pacTeHWH, OTHOCAIUXCS K TUTpoduTaM, KcepoduTam,
Me30(uTaM, KOMHaTHble paCTeHHUs [aHHbIX TPYMM, KOJUIEKIIUM >XUBOTHBIX,
0OHMTAIOINX B Pa3HBIX CpejlaX, repbapuu 1 KOJUIEKIIUM PACTeHUH U )KUBOTHBIX,
00/1a/jaroIUX YepTaMy TIPUCITIOCOOIEHHOCTH K Ce30HHBIM U3MEHEHUSIM Y C/IOBUM
JKWU3HH, TepOapyH ¥ KOJUIEKIIMY PACTeHUI 1 KMBOTHBIX Pa3/IMUHBIX KU3HEHHBIX
dopM, KOJIEKI[UH >KUBOTHBIX, YUACTBYIOI[UX B pa3MUHbIX OMOTHUYECKUX
B3aUMO/IeHCTBUSIX.

JlaGopaTopHasi padora «BrisiBjieHHe TPUCIIOCOOIEHNM OpPraHW3MOB K
BJIUSTHUIO CBETa».

JlaGopaTopHasi padora «BbisiBjieHHe TPUCIIOCOOIEHN OpPraHW3MOB K
BJIUSIHAIO TeMIepaTyphbi».

JTabopaTopHasa pabora «AHAaTOMHUECKHe OCOOEHHOCTH pacTeHuid U3
pasHbIX MeCT 0OUTaHUSI».

Tema 8. Iko/10rvs BU/IOB M NOMY/ISILIAA

OKONoruyeckre  XapakTepuCTUKU  TomyJsumu.  [lomysnsius  Kak
buonornueckasi cucteMa. Posib HeOTHOPOAHOCTH Cpefibl, (hU3nueCcKUx OapbepoB
U ocobeHHOCTeM OHOJIOTMH BUAOB B (DOPMHPOBAHWM IPOCTPAHCTBEHHOMN
CTPYKTYypbl monynsiiiuii. OCHOBHble TOKa3aTeau TMOMYJsSUU: UYHUCIeHHOCTb,
TJIOTHOCTh, BO3pacTHasi W TI0JIOBasi CTPYKTYpa, POXAAeMOCTb, TIPUPOCT, TEMII
pocTa, CMepTHOCTb, MUTPALUs.



OKonoruyeckass — CTpyktypa  nomyasaimd.  OLieHKa — YMCJIEHHOCTH
nony/isityy. JIuHaMuKa MONyJIsuU U eé perymsius. buoTnueckuii rnoTeHIUal
nonyssauyu.  MojenvpoBaHvue JUHAMUKK —TionyJsiqud. KpuBble  pocTa
YMC/IeHHOCTH mnonysaiuu. KpuBble BbDKUBaHUS. Perynsiiusi 4uMcC/IeHHOCTH
MOMYJIALIUNA: pOJib (PAKTOPOB, 3aBUCSIIMX U He 3aBUCAIIUX OT TIJIOTHOCTH.
DKOJIOTMUecKre cTpaterud BuzioB (r- u K-ctpaterun).

[MousitTue 06 3KoMOTUUECKOW HuUllle BUa. MecTtoobutanre. MHOTroMepHasi
Mogiesib 3Kojornyeckon Humm k.M. XartumHcoHa. PasMepsl 5K0/10rMueckou
Hullu. [ToTeHIMa/IbHAsE ¥ peaii30BaHHasl HUIIIU.

Buj kak cucteMa momyJisiuyid. Apeanbl BUJIOB. BUJIbI U UX KU3HEHHbIe
CTpareruu. JKOJIOrMYeckre SKBUBaIeHTHI.

3aKOHOMEpPHOCTU TIOBeJleHHsI ¥ MUTpaliuii >KUBOTHBIX. buonoruyeckue
VMHBAa3UU1 UyKePO/IHbIX BU/IOB.

JeMoHCcTpanuu

IToptper: [Ix. Y. XaTunHCOH.

Tabmuubl ¥ cxembl: «3JKOJIOTUYEeCKWe XapaKTePUCTUKHU TIOMYJISLUN»,
«[IpocTpaHCTBeHHasi CTPYKTypa TOMyJsliuM», «Bo3pacTHble mHpamMU/bl
nonysisitun», «CKOpPOCTb 3acesieHUs TOBEPXHOCTHM 3eM/IM  Pas3IUuHbIMHU
opraHu3MamMu», «Mogesb 3Koorunyeckor Humm /x. Y. XaTurHCcoHa».

Ob6opyzoBaHue: repbapry pacTeHUH, KOJIIEKITUM )KUBOTHBIX.

JIaGopaTopHas éDOTa «[Ipucriocobennss ceMsiH pacTeHMM K
pacceieHuIo».

Tema 9. IKo/10rus COOOIIECTB. JKOIOrHYECKHEe CHCTEMBI.

CoobijectBa opraHu3moB. buoljeHo3 U ero cTpykrypa. CBsi3u MeXIy
opraHu3Mamu B OUoIeHO3e.

JKocucTeMa Kak OTKpheITasi cucteMa (A. k. TeHcin). @yHKIMOHA/IbHbIE
O/IOKM OpraHW3MOB B 3KOCHCTEME: TPOJYIIeHTbI, KOHCYMEHTBI, PeAyIeHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1miend U ceTu. AbuoTuueckue O610Ku
skocucTeM. [TouBbl M Wbl B 3KocucTeMaxX. KpyroBopoT BelljeCcTB U TIOTOK
5HEpPryy B 3KOCHCTEME.

OcHOBHBIE  TIOKa3aTeJd SKOCUCTeMbl. bromacca #  TNpoAyKUus.
OKoJIoTHUeCKre TTMpaMU/Ibl urces, OoMacChl U SHepTyu.

Junamuka skocucmem. Kamacmpoguueckue nepecmpotiku. daykmyayuu.
Harpas/ieHHbIe 3aKOHOMEpHbIe CMeHbI COO0LIeCTB — CyKueccuu. [lepeuunble u
BTODUYHbIE CYKIIECCMM U WX TPUUYUHBL. AHTDPOIOTeHHble BO3/IEMCTBUSI Ha
cykueccun. KnmMakcHoe —coobmiecTBo.  buopasHooOpasuwe U ToJiHOTa
KPYTOBOPOTA BeIIeCTB — OCHOBA YCTOMUYMBOCTHU COOOILIECTB.

[TpuposHbIe SKOCUCTEMBI. JKOCUCMeMbl 03€p U peK. DKocucmembl mopel
U OKeaHos. JKocucmembl myHOp, /1ecos, cmeneli, NyCMmbIHb.

AHTpONOreHHble 5KOCUCTeMBL. Arpo3kocucTeMa. ArporeHo3. Pasmuuns
MeXKly aHTPOIIOTeHHBIMU U TIPUPOJHLIMU 9KOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHbIE KOMITOHEHTHI ypboskocucTeM. ['opojckas
(riopa u ayna. CuHaHTporM3aLisi ropoAckor QayHbl. Buosmornueckoe u
X031CTBEHHOE 3HaueHHe arpo3KOCUCTeM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTHU dbopmupoBaHus OCHOBHBIX B3aMMO/IeHCTBUM
OpraHvM3MOB B 3KocucTteMax. Posab kackaoHozo 3¢gekma u eudos-
30ugpukamopos (Kauesbix 8U008) 8 (PyHKYUOHUPOBAHUU 3KocucmeM. IlepeHoC
SHEPrud U BeleCTB MeXJy CMEeXHbIMU JSKOCHCTeMaMU. Y CTOMUMBOCTb
OpPraHU3MOB, TIOMYJSALMA U SKOCUCTEM B YCJIOBUSIX €CTECTBEHHBIX U
aQHTPOMOTeHHbBIX BO3/IEMCTBUM.



MexaHusmbl  go30elicmeusi  3aepsi3HeHUlU  pasHbIX ~ MUNo8  Hd
cybOpeaHU3MEHHOM, —OpP2aHU3SMEHHOM, NONYASYUOHHOM U 3KOCUCMEeMHOM
YPOBHSIX,  OCHOBbl  3K0/102UYEeCKO20  HOPMUPOBAHUSl  AHMPONO2EHHO20
go3delicmausi. MeTo0MOTUSI MOHUTOPUHTA €CTeCTBEHHBIX U aHTPOIMOTeHHbIX
5KOCHUCTEM.

JeMoHCcTpanuu

[Toptpet: A. /1. Tencu.

Tabmuubt u  cxembl: «CTpykrypa OuolieHO3a», «3JKocucTeMa
LIMPOKOJIMCTBEHHOT O neca», «JKOCUCTeMa XBOMHOIO neca»,
«DyHKLIMOHaNbHbIe TPYIIbI OpPraHuM3MOB B 3KocucTeMe», «Kpyrosopor
BEI[eCTB B JKOcHcTeMe», «llerm mMTaHWs (MacTOMINHAs, AEeTPUTHAS)»,
«JKoJIoTHUecKasi MMpaMHuzia umce», «IKoJornueckass mipaMuia 6romacchbi»,
«JKoJioTHUecKas TupaMuja sHeprumn», «Obpa3oBanue 0Oosora», «[lepBuuHas
cykueccusi», «BoccraHoBneHue seca nocne mno)kapa», «JKOCHCTeMa 03epa,
«ArpoueHo03», «KpyroBopoT BelllecTB ¥ IOTOK 3HEPTMH B arpoLieHo3e»,
«[Tpumepsl ypbo3KOCUCTEMY.

O6opynoBaHue: repbapuu pacTeHWM, KOJUIeKLMUW HaCeKOMBIX, dydesa
TITUL] U 3Bepeii, Tepbapuu Ky/lbTypHBIX U AUKOPACTYILUX PaCTeHUM, aKBapuyM
KaK MO/IeJIb 5KOCUCTEMBI.

IlpakTHyeckas padora «/I3yueHue u onvcaHre ypb03KOCHCTEMBI».

JlabopaTopHasa pabGora «/3yueHue pa3HOOOpasvsi MeIKUX TIOUYBEHHBIX
YWIEHUCTOHOTHX B Pa3HbIX 3KOCHCTEMax».

OkcKypeust «3JKCKypCusi B TUIMYHBIM OuoreoueHo3 (B AyOpaBy,
Oepe3HsiK, eJTbHUK, Ha CYyXO/0/IbHBIN WY TIOMMEeHHBIH JIYT, 03ep0o, 60J10T0)».

JKCKypcUsl «DKCKYpPCHUSl B arpO3KOCHACTeMY (Ha T0Jie WX B TeIJIMYHOe
XO03SIMCTBO)».

Tema 10. Bnocg)epa — r100a/IbHAsA KoCHCTeMa

Buocdepa — obijerviaHeTapHast 000/0uKa 3eM/H, Te CYIIeCTBYeT WM
CyllleCTBOBa/ia »XU3Hb. Pa3BuTHe mnpejcTaBieHuii o 6uochepe B Tpymax 3.
3tocca. Yuenue B. U. Beprazckoro o 6uochepe. Obnactu 6uochepbl u eé
cocTa. JK1Boe BellecTBO OMocdepsl ¥ ero QyHKLIUN.

3aKOHOMEpPHOCTH CylijecTBoBaHUsl O6uocdepbl. OcobeHHOCTH OHMOCheEpHI
Kak rn00anpHON 3KocucTeMbl. [uHamMuueckoe paBHOBecue B Ouocdepe.
KpyroBopoThbl BelllecTB ¥ OHOreoXUMUYecKWe LUK/IbI (yIjieposa, a3oTa).
PUTMHUYHOCTH sIBIeHHH B Orocdepe.

3oHanbHOCTE OHochepnl. [ToHsTHe 0 6uome. OCHOBHbIE OHOMBI CYIIIN:
TyH/pa, XBOWHBIE Jieca, CMeLlaHHble W IIMPOKOJMCTBEHHbIE Jieca, CTerw,
CaBaHHbI, [MyCTbIHYU, TPOMUUECKHE Jieca, BBICOKOrOpbs. Knumar, pacTuTenbHbINA
Y )KUBOTHBIW MUD OMOMOB CYILIH.

CTpykTypa M (QYHKLUS JKUBBIX CHCTEM, OL€HKA HWX pPeCcypCHOro
roTeHIMana U 6uochepHbIX GYHKLWH.

JeMoHCcTpanuu

[Toptpetsr: B. Y. BepHazckuii, 3. 3rocc.

Tabmuip! u cxembl: «I'eoctepsl 3emm», «KpyroBopoT a3oTa B TIpUPO/e»,
«KpyroBopot yriiepojia B mipupofie», «KpyroBopoT KHCIOpO/a B TIPUPOJE»,
«KpyroBopoT Bo/ibl B TIpHpOZie», «OCHOBHbIE OUOMBI CyIN», « KIuMaTHuecKue
rosica 3eMIn», «Tynpapa», «Taiira», «CMer1aHHbIN JIec»,
«IIMpOKOMMCTBEHHBIN Jiec», «Crenb», «CaBaHHa», «ITycTbiHS»,
«Tpornueckuit ec».

Ob6opyznoBanue: repbapuy pacTeHW pa3HbIX OWOMOB, KOJIJIEKI[UH
JKABOTHBIX.



Tema 11. YenoBek ¥ oKpy’karwias cpeja

OKonoruueckve KpU3UChl U WX TPUUMHBI. Bo3jeiicTBUe uesoBeka Ha
6uocdepy. 3arpsi3HeHue BO3AYyIIHOW cpefbl. OXpaHa BO3ZAyxa. 3arpsi3HeHHe
BoAHOU cpeabl. OxpaHa BOAHBIX pecypcoB. PaspyiieHue mnouBbl. OxpaHa
TOYBEHHBIX PecypcoB. VI3MeHeHUe KIUMarTa.

AHTpoOroreHHOe BO3/leliCTBUe Ha PACTUTE/IbHbIA U JKUBOTHBIM MHUP.
OxpaHa pacTUTE/NIbHOTO W >XUBOTHOrO MHpa. OCHOBHbIE MPUHIIUAIIBI OXPaHbI
npupoabl. KpacHble kuuru. Ocobo oxpaHseMble TIPUPO/HbIE TEePPUTOPUH
(OOIIT). boraHnueckure cazibl ¥ 300/I0TUYECKUE TIapKU.

OCHOBHbIe MPUHIIUIIBI YCTOMUMBOTO Pa3BUTUS Ue/IOBeUeCTBa U TIPUPO/IbI.
ParoHasibHOe — TIPUPO/IOTNIO/Ib30BaHWe UM COXpaHeHHWe  OMOIOTUYecKoro
pa3Hoobpa3ust 3emn. OOIIie 3aKOHOMEPHOCTH TJI00abHBIX KOTOTUUeCKUX
Kpu3ucoB. OcCOOEHHOCTH COBDPEMEHHOTO KpWU3MCa UM €ero  BepOosITHbIE
MOC/IeICTBUSI.

Pa3BuTHe MeTO/JOB MOHMTOPDMHTA pPa3BUTUS OMNACHBIX TeXHOTeHHBIX
riporieccoB. CucmemHble UCCAe008aHUsi nepexoda K pecypcocbepezarowjell u
KOHKYpeHmocnocobHoli  sHepeemuke.  Buosnozuueckoe  pasHoobpasue u
buopecypcbl. HayuoHanbHble UHGOPMAayuoHHble cucmembl, obecheuugaroujue
docmyn K UH(OpMayuu no COCMOSIHUIO OMOE/bHbIX 8UO08 U 3KOCUCMEM.
OcHoebl ~ 3Kopeabuaumayuu  3KocucmemM U  cnocoboe  6opbbbl €
buonospedxcoeHussMU. PekoHcmpyKyusi MOPCKUX U HA3eMHbIX SKOCUCMEM.

JeMoHCcTpanuu

Tabmuubl u  cxeMbl: «3arpsi3HeHHe aTMOCQepbl», «3arpsi3HeHue
ruzgpocdeprl», «3arps3HeHWe TI0uBbI», «[lapHUKOBBI 3dderT», «Ocobo
OXpaHsieMble MPUPO/IHbIE TEPPUTOPUI», «Mo,qenH YTIPAB/ISIEMOTO MUPA».
Ob6opyznoBanue: (ororpadun oxpaHsieMbIX PACTeHUH W >KUBOTHBIX KpacHoi
kauru Poccutickoii @enepaiiyin, KpacHoli KHUTH pervoHa.



IVNIAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMBI ITO
BNOJIOI'MN HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA30OBAHUSA

JINUHOCTHBIE PE3YJIBTATDI

®I'OC COO ycraHaBnvBaeT TpeOOBaHUs K pe3y/ibTaTaM OCBOEHUS
00yJarIMMUCS TporpaMM CcpefHero o01ijero o0pa3oBaHUs: JIMUHOCTHEIE,
MeTaripeIMeTHbIe U MIpeIMeTHBIE.

B cCTpyKType J/MUYHOCTHBIX pe3yJ/IbTaTOB OCBOEHHWS MPOrpaMMbl IO
6rosIorKMK Bbl/e/IeHbl C/IeyIOL1e COCTAB/ISIOIIMe: OCO3HaHKe 00YUarOLMMUCS
POCCHUMCKOU TpakZAHCKOM HMAEHTUUYHOCTH — TOTOBHOCTU K CaMOPa3BUTHUIO,
CAMOCTOSITEJILHOCTH M CaMOOTIpe/ie/IeHUI0, Hajiuyue Momueayuu K oOydeHuro
buosioruu, yeneHanpaeneHHoe pazgumue BHyTPEHHUX yOeXK/|EHUHA TMYHOCTH Ha
OCHOBe K/HOUEBBbIX LIEHHOCTEM W MWCTOPUYECKUX TPaJULMA  pa3BUTHUSA
OMO0/IOTUUeCKOTO  3HAHUSl, 20MOBHOCMb U CNOCOOHOCMb  OOYYarOLUXCS
PYKOBOJICTBOBATbCSI B CBOEW  [IeATeJIbHOCTU  L|€eHHOCTHO-CMBIC/IOBBIMU
yCTaHOBKaMM, MPUCYIIUMU CHUCTeMe OMOIorhyeckoro obpa3oBaHUs, Haauuue
NpasoCco3HAaHuUsi JKOJIOTUYECKON KYJbTYpPbl, CNOCOGHOCMU cmasumb 1€ U
CTPOUTh KU3HEHHBIE TJIaHbI.

JINYHOCTHBIE ~ pe3y/bTaThl  OCBOEHHSI TpOrpaMMbl  T0  OuWonOTHUK
JOCTUTAIOTCSI B eJUHCTBe YyueOHOM U BOCIUTATeNbHOM [JesSTeTbHOCTU B
COOTBETCTBUM C  TPAJULMOHHBIMA  POCCHUHMCKUMH  COLMOKYJ/bTYPHBIMH,
HWCTOPUUECKUMU U JyXOBHO-HPAaBCTBEHHBIMM I[€HHOCTSIMHM, TIPUHSATBIMU B
o01llecTBe TIpaBW/IaMHd U HOPMaM{ TIOBe/IeHUs] M CIIOCOOCTBYIOT TIpoIjeccam
CaMOTO3HaHMs, CaMOBOCIIMTAaHWSI W CaMOpa3BUTHS, pa3BUTUSI BHYTPEHHeU
MO3WLIMKA JINYHOCTH, MAaTPUOTH3Ma U YB&)KEHUS K 3aKOHY M IIPaBOMNOPSIKY,
yeJiOBeKYy Tpy/Jia U CTaplieMy IOKOJIEeHUIO, B3aMHOTO yBa)KeHUs], Oepe>KHOT0o
OTHOLLEHUS K_Ky/IbTYPHOMY HAac/le[yi0 W TPaJHWLHMsAM MHOTOHAL|MOHAIBHOTO
Hapoga Poccutickor ®Pefepanyy, IpUpoOJe U OKPY>KaroLen cpeje.

JInuHOCTHBIE pe3y/bTaThl OCBOEHHUS yueOHOro TipeAMeTa «BuoIOTHs»
AIO/DKHBl  OTP@XaThb  TOTOBHOCTb M CMOCOOHOCTH  oGyyarowmxcst
PYKOBOACTBOBAaTbCsl  C(POPMHUPOBAHHOW BHYTPEHHEH TMO3ULMeH JIMYHOCTH,
CHCTEMOW LIEHHOCTHBIX OPHEHTALUH, MO3UTHUBHBIX BHYTPEHHHX y6e>K,qu1/1H
COOTBETCTBYIOL[UX TPAJUL[MOHHBIM LIEHHOCTSIM POCCHMCKOTO  OOII[ecTBa,
paclllipeHre >KA3HEHHOrO0 OMbITa W ONbITa JeATeJbHOCTH B IpOLiecce
peanu3alii OCHOBHBIX HarlpaB/€HUM BOCIUTATE/bHOM [eATe/TbHOCTH, B TOM
YyHCJIe B YaCTH:

1) rpaxAaHCKOr0 BOCIMTAHUSA:

c(OpMHUPOBAHHOCTb ~ TPAKAAHCKOW  TIO3WIMM  OOydJaromierocs  Kak
AaKTUBHOTO ¥ OTBETCTBEHHOT'O UieHa POCCUICKOro 00I1eCTBa;

OCO3HAaHMEe CBOWX KOHCTUTYLIMOHHBIX TIpaB M 00s3aHHOCTEH, yBa)keHUe
3aKOHa U MPaBOIOPsAIKa;

TFOTOBHOCTb K COBMECTHOW TBOPYECKOW [edTe/IbHOCTH TMpU CO3JaHUU
yueOHBIX TIPOEKTOB, pellleHrnH YueOHBIX U M03HaBaTe/IbHbIX 3a/jau, BBITOTHEHUN
O10/I0THUeCKUX IKCIIePUMEHTOB;

CMIOCOOHOCTh OTIpe/ieNIsiTh COOCTBEHHYIO TO3WLIMI0 TI0 OTHOLIEHUI0 K
SIBJIEHNSIM COBPEMEHHOM JKU3HU U O0BSICHATD €§;

yMeHHe YUUTHIBATh B CBOUX JIEMCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMO/IeHCTBUSI JItOiel C pa3HbIMU yOEXIeHUSIMU, KyIbTYPHBIMU 1[eHHOCTSIMU
Y COLIMA/IbHBIM TOJIOKEHUEM;



TFOTOBHOCTb K COTPYAHUYECTBY B IpPOLIeCCe COBMECTHOTO BBITIOJIHEHUS
yueOHbIX, TI03HABaTeNbHBIX M HCC/IeA0BAaTe/NILCKAX 3aflau, YBa)KUTEJIbHOTO
OTHOIIIEHWsT K MHEHHIO OIMOHEHTOB TIpU OOCYX/IeHWM CIIOPHBIX BOTPOCOB
O10/IOTMUeCKOTO COZIeP>KaHUs;

TOTOBHOCTb K T'YMaHUTApHOM M BOJIOHTEPCKOU JleATe/IbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBaHHOCTb POCCUMNCKOU IPa’K/IaHCKOM WJIeHTUYHOCTH,
MaTpuoTH3Ma, YBa)XXeHHUs] K CBOEMY HapOAy, YyBCTBa OTBETCTBEHHOCTU Iepef
PopuHoW, ropfoctv 3a CBOM Kpau, CBOK PoauHY, CBOM f3BIK M KYJbTYpY,
TMPOLLIJIOe U HaCTosIIIiee MHOIOHALIMOHAILHOT0 Hapoga Poccuy;

LIEHHOCTHOe OTHOLIeHWe K MPUPOJHOMY HaCAeIUI0 W MNaMSATHUKaM
MPUPOJBI, JOCTHXKeHUsIM Poccuy B Hayke, WCKYCCTBe, CIIOpPTe, TE€XHOJIOTHSIX,
TpyAe;

CIOCOOHOCTh OIIeHMBaTh BK/AJ| POCCUNCKUX YUEHBIX B CTaHOBJIEHHE U
pa3BuTHe OWOOTWM, TIOHUMAaHWs 3HaueHHsi OMOJIOTHM B TIO3HAaHWU 3aKOHOB
TIPUPO/IbI, B )KU3HU UeI0BeKa U COBPEMEHHOT0 00I1leCTBa;

uzeliHasi yoexx1EHHOCTh, TOTOBHOCTh K CIY)KeHHI0 U 3aiuTe OTeuecTsa,
OTBETCTBEHHOCTh 3a ero CyAb0y;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMA:

OCO3HaHMe TyXOBHBIX LIeHHOCTeH POCCUMCKOr0 Hapo/a;

Cc()OpMUPOBaHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOT0 MOBe/IeHNs;

CMIOCOOHOCTH OL|eHUBATh CUTYAL[MI0 U MPUHUMATh OCO3HAHHbIE pellleHus,
OpPUEHTHPYSCh Ha MOPa/JIbHO-HPABCTBEHHbIE HOPMBI U LIEeHHOCTHY;

0CO3HaHWe JIMYHOTO BKJ/IaJja B IOCTPOEHUE YCTONUHMBOTO Oy Iy1Iiero;

OTBETCTBEHHOE OTHOLIEHME K CBOWM DOJHTESIM, CO3[aHHI0 CEMBH Ha
OCHOBe OCO3HAHHOI'O MPUHATHS LEHHOCTEN CeMEeNMHOM KU3HU B COOTBETCTBUU C
TpaJULIUSIMHU HapoJoB Poccuy;

4) 3cTeTUUeCKOro BOCIUTAHMA:

3CTeTHUUeCKOe OTHOIIeHHEe K MUPY, BK/IIOUasi 3CTETUKY ObITa, HAYYHOTO U
TeXHUUECKOTO TBOPUECTBa, CTIOPTa, TPy/a, 00OIIleCTBeHHBIX OTHOIIEHNUH;

MOHMMaHVe >MOLIMOHA/LHOTO BO3/J€MCTBUS JKUBOW TPUPOJBI U  eé
LIeHHOCTH;

TOTOBHOCTh K CaMOBBIPDa)KEHUIO B pa3HbIX BHJAaX MCKYCCTBa, CTPEMJIEHHE
TMPOSIB/ISITh KAYeCTBa TBOPUECKOW JTMYHOCTH;

5) ¢pu3snueckoro BocnuraHus, (popMupoBaHUA KyJAbTYypPbl 3J0POBbA U
IMOLMOHA/IBHOTO 0/1arono/Tyums:

TOHMMaHWe U peayu3alusi 340pOBOr0 M Oe3omacHOro obpa3a >KWU3HU
(3mopoBoe TMTaHWe, COOMIO/leHUMe TUTHEeHUYeCKMX TIpaBWI U HOPM,
cOa/laHCUPOBAHHBIM DEXUM 3aHSATUM W OTAbIXa, peryJsipHas Qu3nueckas
aKTUBHOCTH), OepeXXHOro, OTBETCTBEHHOTO W KOMITETEHTHOTO OTHOLIEHUs K
COOCTBEHHOMY (PU3UUECKOMY U TICUXUYECKOMY 3/[0POBbIO;

MOHMMaHve LIeHHOCTM TMpaBWI WHAWBUAYalbHOTO U KOJIJIEKTUBHOIO
6e30macHOTO TIOBeJileHUsT B CUTYyalUsIX, YTPOJKAIOIIUX 3[0POBbI0O U >KU3HU
JHO/Iel;

OCO3HaHWe  TIOC/IeACTBMA W  HENpUATUS  BpeJHBIX  [PUBBIYEK
(ynoTtpe6sieHust aJIKOT0/1sl, HADKOTHUKOB, KypPeHus);

6) TPy/10BOr0 BOCIMTAHUSA:

TOTOBHOCTB K TPYZY, OCO3HaHUe LIeHHOCTH MacTepCTBa, TPY/J0o/ro0ue;

TOTOBHOCTb K aKTUBHOW [IeSITe/IbHOCTA TEeXHOJIOTUUECKOW M COLMaJTbHON
HarpaB/IeHHOCTH, CIIOCOOHOCTH VHULIMAPOBATh, TJIAHUPOBAaTh 15|
CaMOCTOSITe/TbHO BBIMO/HATE TaKyI0 JesiTeIbHOCTb;



UHTepeC K pa3MuuHbiM chepaM MpodecCHOHaNTbHON  IeATebHOCTH,
yMeHHe COBepIlaTh 0CO3HAaHHBIN BbIOOP Oyayliel nmpodeccuu v peann30BbIBaTh
COOCTBEHHbIE )KU3HEHHbIE TIaHbl;

TOTOBHOCTh U CIIOCOOHOCTh K 0O0Opa30BaHMI0 M CaMOOOpa30BaHUMIO Ha
MIPOTSDKEHUM BCel >KU3HU;

7) 3KOJIOTMYeCKOro BOCIIUTAHHA:

9KOJIOTUYECKHU 1le7ieco00pa3Hoe OTHOIIEHWe K TMPHUPO/ie KaK MCTOYHUKY
YKM3HU Ha 3eMJie, OCHOBE eé CYIIeCTBOBaHMSI;

TIOBBIIIIEHHE YPOBHSI 3KOJIOTMUECKOW KY/bTYphl: TMPHOOpETeHHe OrlbITa
MIAHUPOBAHMUSI TIOCTYNMKOB M OIIEHKM HX BO3MOXKHBIX IOCHAEJCTBUM ISt
OKDY>Katoll|er Ccpefibl;

OCO3HaHWe TJI00aTbHOTO XapaKTepa KOJOrMUYeCcKUX MpobsieM U MyTel ux
pelleHHs;

CMOCOOHOCTh HCIO/Ib30BaTh MPUOOpeTaeMble TIPU HM3YUYeHUH OHOJIOTUM
3HAHUST W YMEHHUS TIpU peIleHUr mpo0seM, CBA3aHHBIX C palMOHATbLHBIM
NIPUPO/IONOJIb30BaHKEeM  (COOJIIOZIeHHe TpPaBUI  TOBeJieHUss B TIPUPO/IE,
HampaB/eHHbIX Ha COXPAHEHHWEe paBHOBECHS B 9KOCHCTEMAax, OXpaHy BH/IOB,
9KOCHCTeM, Orocdepsl);

AaKTUBHOE HeTpUsATHEe JeMCTBUH, TPUHOCSIIUX BpeJ, OKPY>KaroleH
TIPUPO/HON Cpejie, YMeHHe TIPOrHO3UPOBATh HeO/IaronpUsTHbIe KOJI0THUYeCKHe
TI0C/IeICTBUS MPeANPUHUMAEMbIX JeMCTBUI U Mpej0TBpallaTh UX;

Ha/JlMule Pa3BUTOI0  SKOJOTMUECKOrO  MBIIUIEHHS, JKOJIOTHUYeCKOM
KY/JbTYpbl, OMbITa JEeATeIbHOCTH 3KOJIOTMUYECKON HarpaBJIeHHOCTH, YMEHHs
PYKOBO/ICTBOBAaTLCSI MU B MTO3HABATEIbHOM, KOMMYHMKATUBHOM M COL[HA/IbHOM
MpPAaKTHKe, TOTOBHOCTM K YyuyaCTUIO B TIPAaKTUUYECKOH JleaTelbHOCTU
9KO0JIOTMUECKOM HaIpaB/IeHHOCTH;

8) 1[eHHOCTH HAyYHOT0 MO3HAHMS:

C(OPMHPOBAHHOCTL MHPOBO33PEHMS], COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKU U 0OIIeCTBEHHOH MPaKTHKH, OCHOBAHHOIO Ha AMajiore
KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHWIO CBOEr0 MeCTa B TOJUKY/IbTYPHOM
MUpE;

COBEpIIIEHCTBOBAaHHUE SI3bIKOBOM M UMTATeIbCKOM KY/IbTYpPhbl KaK CpeJCTBa
B3aMMO/IEHICTBHSI MEX/y JIFOZIbMU U TIO3HAHUS MUPa;

MOHMMaHWe crelydUKA OUOIOTUM KaK HayKH, OCO3HAaHHsI e€ PO/ B
(bopMHpOBaHMY paIjMOHATILHOTO HAYYHOI'O MBIILIJIEHHMs, CO3ZIaHUU LIeJIOCTHOTO
TIpeJicTaB/ieHst 00 OKpY»KaroIlieM MHpe Kak O e[MHCTBe MPHPO/Ibl, UejioBeKa 1
o0I1[eCTBa, B TMO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEM M pelleHud TpobsiemM
COXpaHeHHst TIPUPOHOT0 PaBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OWMOJIOTHH /11 COBPEMEHHOM I[UBU/INA3ALIUH:
obecrieueHrs1 HOBOTO YPOBHSI Pa3BUTHSI MeAULIMHbBI, CO3/JaHUe MEePCIeKTUBHBIX
OMOTEeXHO/OTUM, CIOCOOHBIX pelllaTh PeCcypcHble TMpo0/ieMbl  pa3BUTHS
ye/I0BeUeCTBa, MOMCKA MyTeH BbIX0ZA M3 TJI00a/IbHBIX 9KOJOTMUeCKUX MpobieM
u obecrieueHuss TMepexoja K YCTOMUMBOMY pa3BUTHIO, PalMOHAJbHOMY
WCTIO/Ib30BAHUIO TIPUPOAHBIX PeCcypcoB M (JOPMMPOBAHHIO HOBBIX CTaHZAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TOJyYeHUM OHOJOTMUECKUX 3HAaHUM B Le/IIX
TOBBIIIIEHUsT OOIIel KY/IbTypbl, €CTeCTBEHHO-HAayyHOW TPaMOTHOCTH, Kak
COCTaBHOM  vacTh  (YHKLUMOHAJBHONW  TPaMOTHOCTH  OOYYarOIUXCH,
(bopMHpyeMO¥i TTpH U3yUYeHHUH OHOJIOTHUH;

MOHMMaHWe  CYIIHOCTA  MEeTOJOB  TIO3HAHHUS, MCIO/Nb3YeMbIX B
eCTeCTBEHHbIX HayKax, CIIOCOOHOCTM HCMO/b30BaTh IOJydYaeMble 3HAHUS /IS



aHasM3a U OOBSICHEHUS SIBJIEHUM OKDPY>KaloI[ero MUpa M MPOUCXOSAIINX B HEM
V3MeHeHUl, yMeHue [iefaTh 000CHOBaHHbIE 3aK/IFOUeHUss Ha OCHOBe HayYHBIX
(haKTOB Y MMEIOLIUXCS JAHHBIX C LeJIbI0 TI0JTyYeHUs JOCTOBEPHBIX BbIBO/OB;

CIIOCOOHOCTh CaMOCTOSITE/TbHO UCIOIb30BaTh OMO/IOrMUecKre 3HaHUs JI/Is
peliieHUst IPO06JieM B peasibHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHMe LIeHHOCTH Hay4YHOHU JiesiTe/lbHOCTHA, TOTOBHOCTb OCYILL[€CTBJ/ISITh
MPOEKTHYI0 M UCCIIe/J0BaTeNbCKYIO JesiTeTlbHOCTh UHAWBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HETNpephiIBHOMY 00pa30BaHUIO U
camMo00pa30oBaHUI0, K aKTUBHOMY TI0JIyUeHWIO HOBBIX 3HaHUM 10 OWonoruvd B
COOTBETCTBUM C )KU3HEHHBIMU TIOTPeOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnpeaMeTHble  pe3y/ibTaThl ~ OCBOEHUsT ~ yueOHOTO  TpeiMeTa
«buonorusi» BK/IHOYAIOT: 3HauMMble [ (OPMHUPOBAHUS MHPOBO33DEHUs
00yuaromxcs  MeXIUCIUIUIMHAPHbIe  (MeXIpeAMeTHble)  OOIeHayuHbIe
TIOHSITUSI, OTPa’Karoll[ie I[eJIOCTHOCTh HAayUYHOM KapTWHBI MHpa U CIelupuKy
METO/IOB TI03HAHUS, WCIIOMb3yeMbIX B eCTeCTBEHHbIX HayKaxX (BeIecTBo,
JHepruisi, siBjieHWe, TPOLeCC, CUCTeMa, HayuHbIM (akKT, TIPUHLIWI, TUIIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, TeOpus, WCCaelloBaHWe, HabsrofeHWe, W3MepeHHe,
JKCTIepUMEeHT W JpyrWe);  yHUBepcajbHble  yueOHble  JeMCTBUS
(mo3HaBaTenbHbIE, KOMMYHHUKATHBHbIE, DeTY/ISATHBHbIE), 0bOecreunBaroIye
copmupoBaHre (yHKI[MOHATLHOW IPAMOTHOCTH W COLIMAIBHOW KOMITeTEHIUH
00y4JarIMXCs; CIHOCOOHOCTb  OOYyuaroIUXCs  HCIIO/Ib30BaTh  OCBOEHHbBIE
MEXIUCIUTIMHADHBIe, MHPOBO33peHUYeCKHe 3HaHWs W yHHBepCa/bHbIe
yueOHbIe eCTBUS B ITO3HABaTeIbHOM M COL[MA/TbHOMN MPAaKTUKe.

B pesynbTate wu3yueHus OHOJIOTMM Ha YypOBHe cpefHero oOIero
obpa3oBanusg y oOyuaromierocsi OyayT cdopMUpoBaHBI T03HaBaTeIbHBIE
yHUBepCcanbHble yuyeOHble [eilCTBUs, KOMMYHHKATHBHbIE YyHHBepCaIbHbIe
yueOHbIe [IEWCTBUS, peTyISITUBHbIe YHUBepCa/lbHble YyueOHble [1elCTBUS,
COBMeCTHasl [esITe/TbHOCTb.

MertarpesiMeTHble pe3y/bTaThl OCBOEHHWsI MPOTPaMMbl Cpe/iHero 001ijero
o0Opa3oBaHus [JO/DKHBI OTPaXKaTh:

OB/lafieHHe yHUBEpPCA/TbHLIMH  Y4eOHBIMH  IO3HABaTe/IbHBIMH
JNeCTBUSAMU:

1) 6a30BbIe JIOTHUECKHE JeHCTBHUSA:

CaMoCTOSITeTbHO ~ (OPMYJIUPOBaTh W aKTyaJM3UpOBaTh  IpoOyieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTI0/Tb30BaTh TPU OCBOEHWHW 3HAHWW TMPHUEMBI JIOTUUECKOTO MBIIUIEHHS
(aHanm3a, CWHTe3a, CpaBHeHHs, Kiaccudukaiyy, 00001eHus1), pacKpbIBaTh
CMBICTT OHOJIOTHYECKUX TIOHATUW (BBIJENATb WX XapaKTepHble TIPU3HAKH,
yCTaHaBJ/IMBATh CBSI3U C APYTUMU TIOHSITUSMU);

oTipefieNIsiTh Lle/I AesTebHOCTH, 3a/laBas TlapaMeTpbl U KPUTEPUU HX
JNOCTVKEHUs, COOTHOCUTH pe3y/bTaTbl [AesTelbHOCTA C TI0CTaB/IeHHBIMU
L[e/ISIMU;

WCII0/Ib30BaTh OWoMoruecKre TIOHATUSA AJi1 OOBsicHeHWs (AKTOB U
SIBJIEHUU >KUBOW MMPUPO/IbI;

CTPOUTb JIOTMUECKUe PpacCyXAeHus (MHAYKTUBHbBIE, [AeAyKTUBHbIE, IO
aHaJIOTHM), BBISB/ISATH 3aKOHOMEPHOCTH U TIPOTHBOPEUMS] B PACCMaTPUBAEMbBIX
SIBJIeHUSTX, (HOPMY/TMPOBATh BHIBO/IBI U 3aK/TFOUEHUST;



MPUMEHSATE  CXEMHO-MOJe/bHblE — CDe/CTBA  [JI  TIPe/CTaB/IeHuUs
CYIIIeCTBEHHBIX CBSI3€M M OTHOIIIEHWM B M3y4daeMbIX OHO/IOTHUeCKUX 00BeKTax,
a TakXke TPOTMBOPEUYMM pa3HOr0 pO/a, BBISIBJIEHHBIX B  Pa3/MUYHBIX
MH(OpMaI[MOHHBIX UCTOUHHKAX;

pa3pabaThiBaTh TUIaH pelieHus Mpob/ieMbl C YUETOM aHa/IM3a UMEROIIUXCS
MaTepHa/bHbIX U HeEMaTepHUaJbHbIX PeCYpPCOB;

BHOCUTh KODPEKTUBbI B [eAT€/IbHOCTb, OLI€eHWBAaTh COOTBETCTBUE
pe3y/IbTaToB LieJisiM, OLIeHUBaTh PUCKU TOC/Ie/ICTBUN [eTe/IbHOCTH;

KOODAWHUPOBaTh U BBIMNOMHATH paboOTy B  YCIOBUSX peanbHOTO,
BUPTYaIbHOT'0 1 KOMOMHUPOBAHHOTO B3aUMOZEMCTBYSI;

pa3BHBaTh KpeaTUBHOE MBIILIJIEHHE TIPY pellieHnH XXU3HEeHHBIX Mpobiem.

2) 0a3oBbBIe HCC/IE0BATEe/IbCKHE IeHCTBHS:

B/IafieTb ~ HaBbIKAMU  yueOHO-MCCeloBaTeNbCKOM W TIPOEKTHOU
JesiTeIbHOCTH,  HaBbIKaMH  paspelieHdss  Tpo0sieM,  CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METO/OB pelLleHUs] MPAaKTAYeCKUX
3a/1au, IPUMEHEHUIO Pa3/IMUHbIX METOZOB MTO3HAHUS;

WCIO0/Ib30BaTh pa3/nuHble BUJbI AE€STeTbHOCTHA MO MOJy4YeHUI0 HOBOTO
3HaHUs, €r0 WHTEepIpeTaryy, MpeoOpa3oBaHUI0 U TIPUMEHEHUI0 B yUeOHBIX
CUTYyaI[UsX, B TOM UHCJIe TIPU CO3/IaHUM YUeOHBIX U COI[HA/TbHBIX TTPOEKTOB;

dbopMUpOBaTL  HAyuyHbIM  TUMN  MBIILIEHUS, B/AaJeTh  Hay4yHOU
TePMHUHOJIOTUEN, K/TFOUeBbIMU MOHSITUSIMU U METO/IaMU;

CTaBUTb W (OpPMYJIHUPOBaTh COOCTBEeHHBIE 3aZlaud B 00pa30BaTebHOMN
JleITeJIbHOCTU U )KU3HEHHbBIX CUTYaLUsIX;

BBISIB/ISITh TIPUUUHHO-CJIe[ICTBEHHbIE CBSI3U W aKTya/lM3UpOBaTh 3azady,
BbI/IBUTaTh TUIOTe3y €€ pellleHus], HaXOJUTh apryMeHThl /Jisd [JOKa3aTelbCTBa
CBOMX YTBED>K/EeHWM, 3a/laBaTh NTapaMeTpPhbl U KPUTEPUH PelleHus;

aHa/IM3UpOBaTh TIO/TyUeHHble B XOJle pelleHWs 3aJauyd pe3y/bTarhl,
KPDUTUYECKH OLIeHMBaThb WX JOCTOBEPHOCTb, TPOTHO3UPOBAaTh WU3MEHEHUEe B
HOBBIX YCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[{sIM, OL[€HUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIIeCTB/ISATh I]eJIeHaITPaB/IeHHBIN TTOMCK TIepeHoca CpeACTB U CriocoboB
JIeUCTBUS B MPO(eCCuOHaIBHYIO Cpefy;

yMeTb MepeHOCHUThb 3HaHUs B MMO3HABATeIbHYIO M MPaKTHUeCKyto obmacTu
JKU3He1esiTe/IbHOCTH;

yMeTb UHTeTPHUPOBATh 3HAaHUS U3 Pa3HBIX MPeMETHBIX 00/1acTel;

BbI/IBUTAaTh HOBBIE U/IeH, TIpe/ijlaraTb OPUrMHA/IbHbIE TTOAX0/IbI U PelleHus],
CTaBUTH MPOOIEMBI U 3a/lauH, JOMYCKAIOIII/e abTePHATUBHbBIE PeIlleHMHs.

3) pabora c uadopmanuei:

OPUEHTUPOBAThCSI B pa3/IMUHbIX HCTOYHUKAX MWHMOpMalmu (TeKCTe
yueOHOro mocobus, HAy4HO-TIONYJIIPHOWM  JIUTepaType, OMOIOrHYeCKUX
CJIOBapsiX W CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe),
aHa/IM3UpOBaTh WH(OPMALIUIO Pa3/MUHbIX BUJIOB U (HOPM TIpeACTaB/IeHUs,
KPUTUYECKHU OL[eHUBaTh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUYUBOCT;

(GhopMy/IMpOBaTh 3aMpPOCHI U TIPUMEHSITh Pa3/IMUHbIe MeTO/bI IPU MOUCKE U
orbope Ouonornueckor wHGOpPMAI[UK, HeOOXOAWMOMW /11  BBIMOTHEHUS
yueOHBIX 3a71ay;

MproOpeTaTh OMBIT MCIIO/Ib30BaHUS UH(POPMAIJMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTMH, COBEpIIEHCTBOBATb KY/JIbTYPY aKTUBHOIO  MCIO0JIb30BaHUS
pa3/IMUHbIX MOUCKOBBIX CUCTEM;



CAMOCTOSITE/ILHO ~ BbIOWpAaTh  ONTHUMa/NbHYI0 (OpPMYy  TIpe/CTaB/IeHUs
Ouonornueckor WHGopMaruM (CXembl, TpapuK{, AAAarpaMMbl, TaOJIHUIIBI,
PUCYHKH U JIpyTOe);

WCTIONb30BaTh HAyuHbIA $3bIK B KaueCTBe CpeAcCTBa Ipu paboTe cC
Ouosiornueckoit uWHboOpMalUel: TPUMEHSTb XUMUUecKue, (u3nueckue u
MaTeMaTHuecKre 3HaKU U CUMBOJIBbI, hopMy/ibl, abbpeBraTypy, HOMEHK/IATYpY,
WCTIONb30BaTh U TpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CpeJCTBa
HarJIssJHOCTH;

BJIaZIeTh ~ HaBblKaMM  pAaClO3HaBaHUsl M 3alUThl  MH(OpMaLUH,
vHbOpMaI[OHHOM 6e3011aCHOCTH JTMUHOCTH.

OBajeHue YHUBePCa/IbHBIMA KOMMYHUKATUBHBIMH [JeUCTBUAMM:

1) o0meHue:

OCYLLEeCTB/ISATh KOMMYHHMKAalMd BO BcCeX c(epax >KU3HU, AaKTHMBHO
yuacTBOBaTh B JAMajore WM [JUCKYCCHU TIO CYyL[eCTBY 0OCYXZaeMOUW TeMbl
(yMeHre 3ajjaBaTb BOIPOCHI, BbICKA3bIBaTb CY)KJEHUS OTHOCHUTEIbHO
BBITIOJIHEHHUS TIpe/jlaraeMoM 3a/jaui, YUUTbIBATb UHTEPEChl U COTJIaCOBAHHOCTh
MO3WLIMK JPYTMX YYaCTHUKOB JMaora Wiv JUCKYCCUK);

pacrio3HaBaTh HeBepOasibHbIE CpeJCTBa OOIIEHUs, TIOHMMaTh 3HaUyeHHe
COLIMAJIbHBIX 3HAKOB, TMpPEANOChUIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CUTYaLWM,
YMETb CMSIr4aTh KOH(QUIVKTBI U BECTU [TePeroBOPbI;

B/Ia/IeTh Pa3/IMUHBIMU CTIOCO0amMU OOL[eHUS U B3aUMO/IeHCTBUSI, TIOHUMATh
HaMepeHus1 [JpYyrux JIt0Jed, TpOsIB/IATh YBaKUTEbHOE OTHOLIEHHWE K
cobecelHUKY U B KOPpeKTHOM dopme hopMyIMpoBaTh CBOM BO3pa>KeHUS;

PasBEépPHYTO U JIOTUUHO M3JlaraTb CBOK TOYKY 3PEHMS C HCIIO/b30BaHUEM
SI3BIKOBBIX CPEJCTB.

2) coBMecTHasi AeATe/IbHOCTD:

MOHMMaTb W WCIO/Mb30BaThb  MpeMMyllecTBa  KOMaHJHOW U
WHAVBUAYaMbHOM paboThl MpU  pellieHUM OWoioruyYeckod  mpobseMsl,
000CHOBBIBaTh HeoOX0IUMOCTh TIpUMEHEeHUs IPYMIOBBIX dbopm
B3aMMO/IeNICTBUSI TIPU pellieHnH yueOHOM 3a/jauu;

BLIOMPATh TeMaTUKy U MeTO[bl COBMECTHBIX [€HCTBUM C YUETOM OOIIMX
VHTEpeCOB ¥ BO3MOXXHOCTEH Ka)K/|0T0 U/ieHa KOJ/UIEKTUBa;

MPpUHUMAaTh 1L[elM COBMECTHOW [|eATelbHOCTH, OpraHyu30BbIBaTb W
KOODZVMHHPOBAaTh JE€MCTBUS MO €8 NOCTW)KEHUIO: COCTaBJ/ATh IUIaH [IeWCTBUU,
pacripeie/iiTh POJIM C YYETOM MHEHHH Y4aCTHUKOB, 0OCYX[aTh pe3y/IbTaThl
COBMECTHOM paboThi;

OLIeHMBaTh KaueCTBO CBOEro BKJIaJla U KaK[Or0 ydyaCTHHMKA KOMaH[bl B
00111l pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

rpejJiaraTb HOBbIE TPOEKTHI, OLEHWBaTh WJEU C TMO3ULUU HOBU3HBI,
OPUTMHA/IBHOCTH, MPAKTUYeCKOU 3HAUYMMOCTH;

OCYLLeCTB/ISATh TMO3UTUBHOE CTpaTerMueckoe IIOBeJeHWe B Ppa3/IMYHbIX
CUTYaLUsIX, TIPOSIB/ISITb TBOPUECTBO U BOOOpa)keHUe, ObITh MHUL[UATUBHBIM.

OBajieHNe YHUBePCAa/IbHBIMHU Pery/JATUBHBIMHU JeUCTBUAMM:

1) camoopraHu3anus:

WCTIONb30BaTh OHOIOrUUeckre 3HaHWS [i/Is1 BBIBJEHUs MpoOieM U UX
pelieHNsl B KU3HEHHBIX U yUeOHbIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBe OWONOTMYECKUX 3HAHUM I[eJieBble U CMBIC/IOBbIE
YCTaHOBKH B CBOMUX JI€MCTBUAX U MOCTYTMKaxX MO OTHOLIEHUIO K JKUBOMW MPUPOJE,
CBOEMY 3/10POBBIO U 3[0POBbI0 OKPY KarOLLIKX;



CaMOCTOSITeJTbHO ~ OCYILECTB/IATb ~ [103HABATE/IbHYI0  J1eSiTelIbHOCTb,
BBISIBJIATH  TIPO0OJIeMBI, CTaBUTb U (OPMYIMpoBaTh COOCTBEHHbIE 3aZiaud B
oOpa3oBaTe/ibHOM /IeATeTbHOCTH U )KU3HEeHHBIX CUTYaLUsIX;

CAMOCTOSITE/ILHO COCTaB/IATh TUIAH peIlleHusi TMpoOJeMbl C  YUYETOM
UMEOIINXCS PeCypCoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPeATIOUTeHH;

JlaBaTh OL[€HKY HOBBIM CUTYaLHsIM;

pacivpsiTh ~ paMKH  yueOHOTrO TMpeiMeTa Ha OCHOBE  JIMUHBIX
NpeArnoYTeHNH;

JefiaTb ~ OCO3HAaHHBIM  BbIOOpD,  aprymMeHTHpOBaTh  ero,  OpaTtb
OTBETCTBEHHOCTH 3a peLleHue;

OL|eHUBATb NTPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO U TPOSIBJIEHUIO IIMPOKOW 3PYAULIUN B
pa3HbIX 00/1aCTSIX 3HAHUM, TIOCTOSIHHO TIOBBIIIATh CBOW OOpa3oBaTeNbHBIN U
KYJ/IbTYPHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYaLMsIM, BHOCUTb KODPEKTUBHI B [|€ITe/TbHOCTb,
OLIeHWBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJIsM;

B/IaZIeTh HaBblKaMM [O3HaBaTe/lbHOU peQ/ieKCMA KaK OCO3HaHUs
COBepLIaeMbIX [eWCTBUM W MBICIUTENBHBIX IIPOLIECCOB, WX Ppe3yJIbTaTOB U
OCHOBAHHH, UCTIOb30BaTh MPUEMBI pedieKCUM /IJisi OLIeHKU CUTYalliH, BbIbopa
BEPHOTO pPeLLeHHsI;

YMEThb OLIeHHWBAaTb DUCKA M CBOEBPEMEHHO MPUHUMAaTh peIleHHs M0 UX
CHWKEHHUIO;

MPUHUMaTb MOTHMBBI U apryMeHThbl [PYTrMX NPU aHajau3e pe3y/bTaTOB
JlesITeNTbHOCTY;

3) npuHATHE Ceds U JPYyrux:

TIPUHUMATh Cebsl, TTOHUMasi CBOM HeJJOCTaTK! U JIOCTOWHCTBA;

MPUHUMaTb MOTHMBBI U apryMeHThbl [PYTrMX NpPU aHajau3e pe3y/bTaTOB
JlesITeNTbHOCTY;

TIpU3HABaTh CBOE TPaBO U TIPaBO JIPYTUX Ha OLIHOKMY;

pa3BUBaTh CIIOCOOHOCTH TTIOHUMAaTh MUP C TIO3ULIMH JIPYTOTr0 YesioBeKa.

INIPE/IMETHDBIE PE3YJ/IBTATBI

[TpenMeTHBIe pe3y/ibTaThl OCBOEHUs] COJepKaHusi yueOGHOro TrpeamMeTa
«buonorusi» Ha yriy0/IEHHOM YypOBHe OpHEHTHMPOBaHbI Ha obecrieueHue
npodunbHOro  00yueHHsi oOyuvarommxcs Owosornu. OHU  BK/IIOUAIOT:
cieLiuueckye st 6UONOrUK HayUYHble 3HAHUS, yMeHUs U CIocoObI AeliCTBUM
M0 OCBOEHWIO, WHTepripeTalid W Tpeo0Opa30BaHUI0  3HAHWUM, BUAbI
JesiTeJIbHOCTU TI0 TIO/TyYeHUI0 HOBBIX 3HAHWM U MX TIPUMEHEHHIO B PAa3UUHBIX
yuebOHBIX, a TakKe B peajbHbIX JKU3HEHHBIX CUTyalusiX. I[IpegmeTHbie
pe3y/ibTaThl TIpe/ICTaB/IeHbl TI0 TOJaM U3yueHusl.

[TpenMeTHBIe pe3yJsbTaThl OCBOeHUsS yueOHOro mipegmMerta «buosorus» B
10 knacce [OKHBI OTPaXkaTh:

cOpMUPOBAaHHOCTh 3HAaHUM O MecTe U pOJU OUONOTUM B CUCTeMe
eCTeCTBEHHBIX HayK, B (DOPMUPOBAHUM eCTeCTBeHHO-HayYHON KapTUHbI MUDa, B
MO3HAaHWUM 3aKOHOB TIPUPOJbI W  pellleHUud TipobsieM paLMOHATIBHOTO
MPUPO/IOTIOIB30BaHuUsl, O BKJafle DPOCCHUUCKAX U 3apyOeXHbIX YUEHBIX B
pa3BUTHe OHOJIOTHH;

B/afieHde CHUCTeMOW OHOJIOTHYeCKUX 3HaHWM, KOTopasi BK/IIOUaeT:
OCHOBOIIO/Iararoie OHo/IoTHYeCKue TePMHUHbI W TIOHSTHSI (JKW3Hb, K/eTKa,



opraHusM, MeTabo/M3M, TOMeOCTa3, CAMOPeryJsilivs, CaMOBOCIIPOW3BeeHMe,
HacJieICTBeHHOCTh, U3MEHUMBOCThb, POCT U Pa3BUTHe), OHo/IOrHUecKrie Teopuu
(knetounasi Teopus T. IlIBanna, M. Illneinena, P. BupxoBa, XpomocomHasi
Teopusi HacsieicTBeHHOCTH T. Moprana), yuenusi (H. /1. BaBuioBa — o 1jeHTpax
MHOr000pa3vsi ¥  TPOUCXOXKIEHHUS  KYJbTYPHBIX  pacTeHWid), 3aKOHBI
(equHOOOpA3Ust TIOTOMKOB MEPBOr0 MOKOJIeHHs], pacllleryieHusi, YUCTOThl raMeT,
He3aBUCMMOIo HaciefoBaHuss [. MeHjens, TOMOJOTMUeCKUX PpsJOB B
HacJ/ie/[CTBeHHOU W3MEHUYMBOCTHU H. . Baguoga), TIPUHLIATIBI
(KOMIJIEMEHTapHOCTH);

BJla/ileHMe OCHOBHbIMH MeTO/IaMM HAay4YHOT'O MO3HaHWsI, UCMO/b3yeMbIX B
OUMOIOTUUECKHUX WCC/IeIOBAaHUSIX JKUBBIX OOBEKTOB (OIMCaHHWe, H3MepeHHe,
Ha0/r0/IeHre, SKCTIepUMEHT);

yMeHUe BbIJIeNISITh CYllleCTBeHHbIe MPU3HAKU: BUPYCOB, K/I€TOK IMPOKAapUOT
Y 9yKapuOT, OJHOKJIETOUYHBbIX U MHOTOK/JETOUYHBbIX OPraHW3MOB, B TOM UHCJIe
OakTepuii, rpubOB, pacTeHWi, >XMBOTHBIX W Ue0BeKA, CTPOEHWS OPraHOB M
CUCTEeM  OpraHOB  pacCTeHW#l,  J>KMBOTHBIX,  UejiOBeKa,  IPOLeCCOB
JKU3He/lesITe/IbHOCTH, TIPOTeKaloll[iX B OpraHM3MaX paCTeHWM, >KUBOTHBIX U
yesioBeKa, OHOJOTMUECKUX TpoLleccoB: oOMeHa BeljecTB (MeTabo/u3M),
TIpeBpaIlieHus] SHepruM, OpO’KeHUsl, aBTOTPOGHOr0 M TreTepoTpo(PHOr0 TUITOB
nMuTaHus, (POTOCUHTE3a M XeMOCHHTe3a, MWTO3a, Melo03a, TraMeToreHe3a,
sMOpuoreHesa, MOCTIMOPUOHATEHOTO pa3BUTHS, Pa3MHOXKeHHUs,
VH/JVMBU/Tya/IbHOT'O Pa3BUTUSI OpraHvM3Ma (OHTOreHe3a), B3aMMO/IeliCTBUS T'eHOB,
reTeposrca, UCKyCCTBEeHHOr0 0TOOpa;

yMeHHe YyCTaHaB/MBaTh B3aUMOCBSI3M MeXKJy OpraHOW/IaMU K/IeTKU U UX
GYHKUUSAMMY, CTpOEHHWEeM K/IeTOK pa3HbIX TKaHeM U UX (QYHKIUSIMHU, MeXIy
OpraHamMM U CHUCTeMaM{ OpPraHOB y paCTeHHWM, >KUBOTHBIX U ue/ioBeKa U UX
GYHKUIUSIMU, MEXJy CUCTeMaMH OpPraHOB M UX (PYHKIUSIMU, MeXZY 3TaramMu
oOMeHa BeIeCTB, JTallaMd KJIETOYHOTO LWMK/Ia U J>KU3HEHHBIX IIUKJIOB
OpraHM3MOB, 3TarlaMyd 3MOPHOHABLHOTO PA3BUTHS, T€HOTUTIOM U (HEHOTUIIOM,
deHOTHUTIOM U (haKTOPAMU Cpe/ibl 0OMTAHUS;

yMeHUe BbISIBJISITh OT/IMUWTE IbHbIe MPHU3HAKU YKUBBIX CUCTEM, B TOM UMC/Ie
pacTeHUi, >KUBOTHBIX U UeI0BeKa;

yMeHHe WCTO/b30BaTh COOTBETCTBYIOIIME apryMeHThl, OHOJ/IOrHUecKyto
TEPMUHOJIOTUI0 U CHMBOJIUKY JJis JlOKa3aTe/JbCTBa POJCTBAa OPraHM3MOB
pa3HbIX CUCTeMaTUUeCKUX TPYIIT;

yMeHHe pelllaTh OWO/JIOTHYECKWe 3a/laud, BbIIBAATH  TPUUMHHO-
C/Ie[ICTBeHHbIE CBSI3U MEXIY UCCIeyeMbIMUA OHOJIOTMUeCKUMU TIporieccaMu U
SIBJ/IEHUSIMM, [leflaTh BBIBOJIbI U TIPOTHO3bI HAa OCHOBaHWUU TIOJIyYeHHbIX
pe3y/bTaToB;

yMeHHe BBINOJIHATE J1abopaTopHble U MpakTUueckue paboTel, cob/roAaTh
rpaBwsIa Tipu paboTe ¢ yueOHBIM U TabopaTOPHBIM 060pyZOBaHIEM;

yMeHUe BBIIBUTaTb TUIIOTe3bl, TPOBEPSTh WX IKCIIePUMEeHTaTbHBIMU
cpeacTBamu, (OpMynUpys Lieb UCC/IeJ0BaHUS, aHa/IM3UPOBaTh MOJyUYeHHbIe
pe3y/bTaThl U JieJlaTh BbIBO/IbI;

yMeHHe yuaCTBOBaTh B yueOHO-HMCC/ieZioBaTeIbCKOM paboTe 110 GMoIorum,
9KO0JIOTUY ¥ MeJUIMHe, TTPOBOANMON Ha 0a3e IIKOJIBHBIX HayUHBIX OOIIeCTB, U
nyOMYHO  TpeACTaB/sATh  TIOAy4YeHHbIe  pe3y/ibTaTbl Ha  YUEHHUYeCKHUX
KOH(pepeHLUsX;

yMeHHe Ol|eHHWBaTh 3TUUeCKHe aclieKThl COBPeMEHHbIX HCC/eZlOBaHUM B
obsact  Owonorud W MeAWLMHBI  (K/JIOHUDOBaHWE, HUCKYCCTBEHHOE



OIIOZIOTBOPEHME, HallpaB/IeHHOe M3MEeHEHUe r'eHOMa U CO3/jaHue TPaHCreHHBIX
OpPraHu3MOB);

yMeHHe OCYIIIeCTB/ISTb 0CO3HAHHBIM BbIOOp Oyylijeit Hp06(IJECCI/IOHaJ'II:HOI71
JeaTebHOCTM B oOslacTi  OWO/IOTHH,  MEeAULIVHBI, HMOTEeXHOJIOTUH,
BeTeprHapWH, CebCKOT0 XO03SICTBA, MUILEBONW MPOMBIILIEHHOCTH, YIIyOsITh
To3HaBaTe/lbHbIM ~ WHTEpeC, HarpaB/ieHHbId Ha  OCO3HAHHBIM  BBIOOD
COOTBETCTBYIOLI[eM rpodeccuu U NpofAorKeHre Ouonoruueckoro obpa3oBaHust
B OpraHu3alusiX cpeJHero rnpodeCcCUOHANLHOTO U BBICIIEro 00pa30BaHUsl.

[TpeameTHbIe pe3ybTaThl OCBOeHHUsi yuebHOro mpeamMerta «buosorusi» B
11 knacce [OKHBI OTPaXkaTh:

c)OpMUPOBAHHOCTb 3HAaHUM O MeCcTe U pPOU OWONOTUH B CHUCTEME
eCTeCTBeHHBbIX HayK, B ()OPMHPOBAHWM COBPEMEHHOM eCTeCTBEeHHO-HayuHOU
KapTUHbI MUpa, B MO3HAHWW 3aKOHOB MPUPOJbl U PeLIeHUU SKOJTOTHMUeCcKUx
npobsieM UesiOBeUeCTBa, a TaKXKe B PpeIIeHWHd BOMPOCOB paljMOHATBLHOTO
MPUPO/IONIOIb30BaHusl, WU B (POPMUPOBAHUM LIEHHOCTHOTO OTHOILLEHUs K
TIpupo/e, 00IIeCTBy, UeoBeKy, O BK/Ia/le POCCUNCKUX U 3apYOeKHBIX YUEHBIX-
O1O0/I0TOB B pa3BUTHE OWOIOTHM;

yMeHHe B/afileTh CUCTeMOW OMOJOrvuueckux 3HaHUM, KOTopasi BK/IHOYaeT
oripejieJieHUs1 U TOHMMaHWe CYIIIHOCTA OCHOBOIIOJIATAoIUX OUOIOTHYeCKUX
TEPMUHOB U TIOHSITWM (B, 3KOCHCTeMa, buocdepa), Guosiornyeckre Teopuu
(sBomoumoHHass Teopus Y. JlapBHWHA, CHHTeTHYeCKas TeOpHUsl SBOJIIOLIMM),
yuenus (A. H. CeBepyoBa — 0 MNyTSX W Hamnpab/leHUsX 3BomoLud, B.J.
BepHajzickoro — 0 6uocdepe), 3akoHbI (TeHeTHUeCKOro paBHOBecust k. Xapzau
u B. Baitab6epra, 3apoapiieBoro cxogctBa K. M. Bapa), npaBuna (MUHUMyMa
FO. JTubuixa, 3KOI0rMuecKon MpaMU/Ibl SHEPTUN), TUMOTe3bl (TUTIoTe3a «MHUpa
PHK» VY. T'unb6epta);

yMeHWe BaZieTb  OCHOBHBIMM  MeTOJAMM  Hay4yHOTrO  TO3HaHWUS,
UCTIONb3yeMbIMA B OHOJIOTMUECKUX UCCIe[JOBAHUSIX JKUBBIX OOBEKTOB U
sKocucTeM (orvcaHue, u3MepeHUe, Hab/rofieHUe, SKCIEPUMEHT), Criocobamu
BBISIBJIEHUSI U OLIEHKU aHTPOTIOT€HHbIX U3MEeHeHUH B IPHUPO/E;

yMeHHe BbIIeISSTh CYIleCTBeHHbIe TIPU3HAKU: BUOB, OHOTeol|eHO30B,
9KOCHCTeM U Ouocdepbl, CTabUIM3UPYIOIIETo, ABWKYIIEr0o U pa3pbIBalOIIero
eCTeCTBEHHOT0 orbopa, ayIonaTpUYeCcKoro 17} CUMITaTPUYECKOTO
BUZI000pa30BaHus, B/USHUS [JBWKYIIUX CHAJ  SBOJIIOLMM Ha reHO(OH/
TIOTTYJISIL{UH, TTPUCIIOCO0/IEHHOCTH OPraHU3MOB K cpefie 00UTaHus1, Yepe/[0OBaHuUs
HarpaB/eHUM 5>BOJIIOLMM, KPYroBOpPOTa BeL[eCTB U IIO0TOKAa 3HEPrud B
5KOCUCTEMAX;

yMEeHUe YCTaHaB/MBaTh B3aUMOCBSI3M MeXKJy TMpOLlecCaMUd 3BOJIFOLIUH,
JOBYDKYLIUMUM CHA/IaMM aHTPOIOreHe3a, KOMIIOHEHTaMU Pa3/IMUHbIX 9KOCHUCTEM U
MIpUCIIOCOb/IeHUSIMUA K HUM OPTaHU3MOB;

yMeHWe BbISIBISTb  OT/IMUUTESbHble  TIPDU3HAKU  JKUBBIX  CHUCTEM,
NpUCITIOCcO0/IeHHOCTh BUZIOB K cpefie 00WTaHMs, abMOTUUECKUX W OMOTHUeCKUX
KOMIIOHEHTOB  9KOCHCTeM, B3aMMOCBsi3ell OpraHM3MOB B C0O0OIIecTBax,
aHTPOMOTreHHbIX U3MEHeHUN B SKOCUCTEMaX CBOe MeCTHOCTH;

yMeHHe WCTO/b30BaTh COOTBETCTBYIOIIME apryMeHThl, OHOJ/IOrHUecKyto
TEPMHUHOJIOTUI0 M CUMBOJIMKY [/l JlOKa3aTelbCTBa pPOJCTBA OPraHMW3MOB
pasHbIX CUCTeMaTH4YeCKUX TPYI, B3aMMOCBSI3M OPraHU3MOB U Cpefbl
oOWTaHusi, eOVHCTBA UeJI0BeYeCKUX pac, HeoOXOAWMOCTH COXpaHeHHs
MHOroo0pasusi BUZIOB U 9KOCUCTEM KaK yCJIOBUSI COCYII[eCTBOBaHUS TIPUPObI U
yesI0BeueCTBa;



yMeHHe pellaTh OWoOJIOTUYeCKWe 3a/laud, BbBISBIASTb  TPUUYUHHO-
CJ/Ie[ICTBeHHbIE CBSI3U MEXIY UCCIeNyeMbIMUA OHOJIOTMUeCKUMU TIporieccaMu U
SIBJIEHUsIMH, JleJlaTh BBIBOJbl U TIPOTHO3bI HAa OCHOBAaHUM TTOJyYeHHBIX
pe3y/bTaToB;

yMeHHe BBINOJIHATE J1abopaTopHble U MpakTHUueckue paboTel, cobroAaTh
rpaBwsIa Tipu paboTe ¢ yueOHBIM 1 TabopaTOPHBIM 0060pyZOBaHNEM;

yMeHWe BbIIBUTaTb THUIOTE3bl, TPOBEPSThH WX JKCIIEPUMEHTATbHBIMU
cpeacTBamMu, (HOpMYJIUPYs 1eJib UCCAeJOBaHUsl, aHAM3UPOBATh TOTyYeHHbIe
pe3y/bTaThl U /iefiaTh BBIBO/bI;

yMeHHe yuaCTBOBaTh B yueOHO-HMCC/ieZioBaTeIbCKOM paboTe 110 GMoIorum,
9KOJIOTMM U MeJULIVHe, TIPOBOIMMOM Ha 0a3e IIKOJIbHBIX Hay4YHbIX OOIeCTB, U
nyOMMYHO  TpeACTaB/ATh  [OJyUeHHble  pe3y/bTaTbl Ha  yUeHUUeCKuX
KOH(pepeHLUsX;

yMeHHe OL|eHMBAaTb TUIOTe3bl U TEOPUU O TIPOMCXOXKIAEHUW >KU3HU,
yejioBeKa U Ue/IOBeUeCKMX pac, O TIPUYMHAX, TOCTeJCTBUSIX U Crocobax
TipeJj0TBpall[eHus r71006ambHbIX U3MeHeHU! B 6HocgJepe;

yMeHHe OCYIIIeCTB/ISTb 0OCO3HaHHLIM BbIOOp Oyaylieit mpodeccroHaibHOM
JesaTebHOCTM B 00macTé  OMOMOTHMH, 9KOJIOTMM, TIPUPO/IOTIO/Ib30BaHUS,
MeIUL[MHbI, OMOTeXHOIOTUH, TICUXO0JIOTUU, BeTePUHAPHH, CeJTbCKOTO XO03SIHMCTBa,
MUILIEBOM  MPOMBIIIJIEHHOCTH,  YI/IyO/siTh  TO3HaBaTe/NbHBIA — WHTepec,
HarpaB/IeHHbI HAa OCO3HAHHBLIM BBHIOOP COOTBETCTBYIOIIE mTpodeccuu u
TIPOZIOJKeHNe OUOIOTHYeCKOTO 00pa3oBaHUWs B OpraHU3alUsSX CpeaHero
npo¢heCCUOHABLHOTO U BBICIIEro 00pa30BaHUsl.



TEMATHNYECKOE IVIAHUPOBAHUE

10 KV/IACC
No HauMeHoBaHHe KosmmyecTBO uacos
OnekTpoHHbIe (UG poBbIe)
o/ pa3fie/oB ¥ TeM KoHTpo/bHBIE IIpakTHYeckue
Bcero oOpa3oBaTe/bHbIE PeCypChl
n NporpaMmsbl padoThI padoThI
1 Buonorus Kak Hayka 1
) JKviBbIe CUCTEMBI U UX 5
v3yuyeHue
3 Buosiorus knetku 2 0.5
Xumunueckas
4 10 1
OpraHu3aLys KIeTKu
Ctpoenue u (hyHKIMHU
5 P yHKIY 8 )
KJIeTKU
OOMeH BelIecTB U
6 TrpeBpallleHle SHeprun 9 1
B KJIeTKe
HacnencrBenHas
7 vHdopMalus u 9 0.5
peanr3aLus eé B KieTKe
JKU3HEeHHBIHN LUK
8 i 6 1
KJIeTKU
Ctpoenue U (DyHKIMH
9 P by 17 1.5
OpraHM3MOB
10 PasmHoxeHne u 8 1.5




pa3BUTHE OPraHU3MOB

['eHeTrka — Hayka 0
HaCJIe[CTBEHHOCTH U

11 2 0.5
U3MEHUUBOCTH
OpraHu3MOB
3aKOHOMEpPHOCTH
12 P 10 1
Hac/e/ICTBEHHOCTH
13 3aKOHOMEepHOCTHU 5 1
U3MEHUUBOCTU
14 I'eHeTHKa UesioBeKa 0.5
15 CeJiek11st OpraH1u3MOB 1
buorexHosorng u
16 CHUHTeTHUuecKast 4
orosIorus
17 Pe3epBHOe Bpemst 1
OBLIEE KOJIMYECTBO
102 13

YACOB I1O ITPOI'PAMME




11 K/TACC

No
n/
n

HanMmeHnoBaHue
pa3jesioB U TeM
NporpamMMsbI

KouyecTBO 4acoB

Bcero

KoHTpo/ibHEBIE
pPadoTHI

IIpakTHyeckue
padoThI

OnekTpoHHbIe (UG poBbIe)
oOpa3oBaTe/bHbIE PeCypChl

3apoJKJeHre U pasBUTUe
5BOJIFOL[MOHHBIX
rpe/iCTaBJeHUN B
Ouosiorum

MWUKpO3BOMIOLUSA U €6
pe3ybTaThl

14

Maxkpo3BoroLus U eé
pe3yJ/bTaThl

[Tpoucxoxaenue u
pa3BUTHE KU3HU Ha
3emie

15

1.5

ITpoucxoxpaenue
yesioBeKa —
aHTPOIIOreHe3

10

JKoJIorusi — Hayka 0
B3aMMOOTHOLIEHNSX
OpraHM3MOB U
HaZlopraHy3MeHHbIX
CUCTEM C OKpYyKarolen
cpezou

0.5

Opranusmsl 4 cpeja

1.5




obuTaHus

OKOJIOTUSI BUIOB U

YACOB I10 ITPOI'PAMME

8 N 9 0.5
MOMYJISILIAN
OKoJIoTHst COOOITIeCTB.

9 JKoJjioruueckue 12 0.5
CUCTeMbI

10 buocdepa — rnobanbHas 6
JKOCHUCTeMa

1 Yesosex u 5
OKpy>Karolas cpesia

12 PesepBHoe Bpems 8

OBIIEE KOJIMYECTBO
102 7.5







