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IIOACHUTEJ/IBHASA 3AIIMCKA

ITporpamMa 1o yueOHOMY TipeameTy "buonorus” (mamee - 6uosorusi) Ha
ypOBHe cpefHero obiiero obpa3oBaHusi pa3paboTaHa Ha ocHoBe PesiepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 ob6pa3oBanuu B Poccuiickoit
depepamyn», PrOC COO, KoHiemniuy mperojaBaHyst yueOHOTO TipegMeTa
«buonorusi» U OCHOBHBIX TMOJIOKEHUN (efepasbHOM pabouyell MpOrpammbl
BOCITUTAHUSI.

YuebOHbIii nipeameT «buosorusi» yriay6iéHHOT0 ypoBHs usyuenus (10—11
K/acChl)  SIBJSIETCS OJHUM W3  KOMIIOHEHTOB TpeJIMeTHOM  obsacTu
«EcTtecTBeHHO-HayuHble IpeameThb». CorsiacHo mnonoxeHusasm PIr'oOC COO
npodwibHbIe yuyeOHBbIE TIpeMeThl, H3yuaemble Ha YrayO/JéHHOM YpOBHe,
SIBJISIFOTCSI criocoboM auddepeHnraiiyii o0yueHst Ha YpOBHe cpefiHero o0irero
oOpa3oBaHMsI U TIPM3BaHbI 00eCMeurTh TPeeMCTBEHHOCTb MEXY OCHOBHBIM
o0IMM, CcpeaHUM OOIIKMM, CpeJHUM TIPOPeCcCHOHANBHBIM U BBICIIUM
obpa3oBaHveM. B TO ke BpeMsi KaXKJblii U3 3TUX yueOHBIX MPeJMEeTOB J0/KeH
ObITb OpPWEHTHMPOBAaH Ha TIPUOPUTETHOe pellleHWe 00pa30BaTebHbIX,
BOCIIMTAaTEebHBIX W Pa3BUBAKOLIMX 3a/ay, CBS3aHHBIX C MPOdOpHUeHTaLuen
o0yJamIuXxcs U CTUMY/IMPOBAaHHWEM UWHTepeca K KOHKpeTHOW obmactu
HayuyHOTO 3HaHWs, CBSI3AHHOTO C OWOJOrWel, MeAULIMHOM, 3KOJIOTHEH,
TICUXOJIOTHEN, CTIOPTOM W/ BOEHHBIM [I€JIOM.

ITporpamma 1o yue6HOMY TipeaMeTy "Buosiorust”" maér mpezcraB/ieHHe O
L[eJId Y 33/layax u3yudeHus yuebHOro mpeamera «buosorusi» Ha yriay0/iéHHOM
YPOBHe, oripejiefisieT 00si3aTesibHOe (MHBapHAHTHOE) TIpeIMETHOe COZIep>KaHue,
ero CTPYKTypUpOBaHUWe [0 pasjesaM U TemaM, paclipefiejieHye 0 Kjaccaw,
peKOMeH/IyeT T0C/e/IoBaTe/IbHOCTh U3yUyeHHs yueOHOro MaTepuana C y4ETOM
MeXXMpeJIMeTHbIX U BHYTPHUIIPEJIMETHBIX CBSi3el, JIOTMKU y4yeOHOro rporiecca,
BO3paCTHBIX 0cobeHHOCTel obOyuvarouuxcsa. B mnporpamme mo Guonoruu
peann30BaH MPUHIIUIT MPEeMCTBEHHOCTH C HM3yueHWeM OHOJIOTMM Ha ypOBHe
OCHOBHOTO o00miero oOpa3oBaHusi, Osiarojapsi 4eMy TIPOCMAaTpPUBAETCS
HarpaB/IeHHOCTb Ha TIOC/TeAyroljee pa3BUTHe OHOJIOTHUECKUX  3HAHUM,
OpPUEHTHMPOBAHHBIX Ha (JOPMUPOBAHUE eCTeCTBEHHO-HayYHOI0 MUPOBO33PEHUs,
9KOJIOTMUECKOTO MBbIIIIJIeHUs], TIPeJCTaB/eHnid O 37I0POBOM oOpase »KM3HH, Ha
BOCIUTaHWe Oepe)KHOro OTHOIIEeHUsT K OKDPYXKarolllel TIpupoAHoi cpene. B
rporpaMMe 1o OHOJIOTHMM Tak)Ke TI0Ka3aHbl BO3MOXKHOCTH y4eOHOro Tipeamera
«buonorusi» B peamuzaiuu  TpeboBanuit ®I'OC COO K TUIAaHUPYEMbIM
JIMYHOCTHBIM, MeTarpeJAMeTHbIM W TpeAMeTHbIM pe3yJjibTaTaM oOyueHHs U B
(opMUPOBaHHMY OCHOBHBIX BHU/IOB YyueOHO-TIO3HABATe/NbHOU [1esiTe/IbHOCTU
00yJarIUXCs TI0 OCBOEHHIO COZiep>KaHusi Ouosiormueckoro obpa3oBaHusi Ha
ypOBHe cpeaHero obiiero o6pa3oBaHusl.

YuebHbIi TIpegMeT «buomorus» Ha ypoBHe CpefHero  0OIIero
oOpa3oBaHMsi  3aBepiliaeT Ouosioruueckoe oOpa3oBaHWe B IIKOJe U
OpPMEHTHPOBaH Ha paclliipeHue U yriybjeHyue 3HaHUM 00yUaroIuxcsi O KUBOM
TIpUpO/Jie, OCHOBAX MOJIEKY/ISIPHOW W KJ/IeTOYHON OHojioruu, 3MOpUOJIOTHU U
OU0/IOTMM pa3BUTHS], T€HETUKH, CeJIeKLUH, OMOTeXHOJIOTHH, IBOJIFOIMOHHOTO
YUeHUs U 3KOJIOTUM.

N3yuenne yueOGHOro rmnpeamMeTa «buosnorus» Ha yriayO/JeHHOM YpOBHe
OPUEHTHUPOBAHO Ha TIOJTOTOBKY O0YyuaroIuxcs K MOC/eyIoeMy MOoTy4eHUr0
Ouosmornueckoro oOpa3oBaHUSI B By3aX W OpraHM3alUsiX CpeJHero
npodeccroHanbHOr0 06pa3oBaHus. OCHOBY ero cCojiep)kaHusi COCTaBJisieT
crcTeMa OMOOTMYeCKUX 3HAHUH, TIOJYUeHHBIX MPU U3yUeHUH 00yuarouMucs



COOTBETCTBYIOLI[UX CHUCTEMATUUECKHUX pa3fieJioB OHOJOTHH Ha YpPOBHe
OCHOBHOTO ofmiero obpaszoBanusi, B 10—11 kjaccax 3TW 3HaHUS TI0OJIyyarOT
pasButHe. Tak, pacipeHsl U yray6aeHbl OMOIoOruUecKre 3HaHHUS O PaCTeHUsX,
JKUBOTHBIX,  rpwbax,  OakTepusix,  OpraHvM3Me  YejioBeKa,  OOIMX
3aKOHOMEDHOCTSIX ~ JKWU3HU, [IOTIOJTHUTEbHO BK/IFOUEHBI  OHOJIOTHUYeCKHe
CBe/leHUs] TPUK/IQJHOTO M TIOMCKOBOTO XapakTepa, KOTOpble MOXXHO
WCI0/Ib30BaTh KaK OPUEHTUPBI [/ TIOC/EeAYHOLIero BbibOpa Mpodeccu.
Bo3Mo)kHa TakXe WHTerparus OMOJIOTHYeCKMX 3HAaHHK C COOTBETCTBYIOIUMH
3HAHUSIMH, TIOTYYeHHBIMH OOYYAIOIIUMUCA TIPU W3yUeHUW (QU3UKUA, XUMUH,
reorpaduy U MaTeMaTUKU.

CTpyKTypa mporpamMmbl 1o yueGHOMY mnpeamery "bBuosiorus™ oTpaxaer
CMCTeMHO-YPOBHEBbIM ¥ JBOJIFOLMOHHBIN MOJAXOAbI K H3yYeHUIO OHOIoruu.
CorylacCHO WM, M3y4YalOTCSI CBOMCTBA U 3aKOHOMEDHOCTH, XapaKTepHble /s
JKUBBIX CHUCTEM Pa3HOT'0 YPOBHSI OpraHW3aliiU, 3BOJIIOLIMM OPraHUUeCcKoro Myupa
Ha 3emje, CcOXpaHeHHsI OMOIOTMUeCKOTro pa3HooOpas3usi ryiaHeThl. Tak, B 10
K/lacCe W3y4YaloTCsd OCHOBBI MOJIEKY/ISIDHOM UM K/JIETOUHOW  OHOJIOTHH,
9MOPHOJIOTHH ¥ OMOIOTHM PA3BUTHS, TeHETUKU U CeJIeKIUU, OMOTeXHO/IOTHH U
CUHTEeTUYEeCKOW OHOJIOTHH, aKTyaJu3UPYIOTCA 3HAHUS OOyYaroImxcsi TI0
OoTaHWKe, 300/I0TUM, AaHATOMUH, (u3nosoruu uenoBeka. B 11 Kmacce
M3yYaroTCs 3BOTIOIMOHHOE YUeHHe, OCHOBBI KOJIOTHH U yueHHe o brocdepe.

YuebHbIE mpeameT  «buosiOTHS» TIpU3BaH  00eCIeunTh  OCBOEHHE
obyuarolumMucst GMOMIOTUYECKUX TEOPHM U 3aKOHOB, Wfeld, TNPUHLMUIOB U
TMpaByJI, JIEXKalMX B OCHOBE COBPEMEHHOW eCTeCTBEHHO-HAYYHOM KapTHHBI
MUpa, 3HaHWM 0 CTPOEHHH, MHOT000pa3uy 1 0COOEHHOCTSIX K/IeTKH, OpraHU3Ma,
TOMY/ISINK, OUOIIeH03a, SKOCHCTEMBI, O BBIJJAIOIIUXCS HAYUHBIX JAOCTHXKEHUSX,
COBPEMEHHBIX  HWCCIeIOBaHUSAX B  OWOMOTMM, TIPUKIAAHBIX  acTeKTaxX
OuvonornuecKUx 3HaHWWA. [Ing  pa3BUTHS W TIOAJEp)KaHHsS  WHTepeca
oOyuaroiuxcss K OWolmormv  Hapsily CO  3HAuuTeIbHBIM  O0OBEMOM
TEOPETUUYECKOr0 Marepuana B COJEP)KaHWK MPOrpamMmbl 110 GHOJIOrUH
TMpeJyCMOTPEHO 3HAKOMCTBO C WCTOPHMEN CTAHOBJIEHHMS W DA3sBUTHs TOW WA
vHOM 001acTv OWOMOTUM, BK/IAZIOM OTEUEeCTBEHHBIX M 3apyOeXXHBIX YUEHBIX B
pelilieHre Ba)KHEUITUX OMOIOTHUYEeCKUX U 9KOJIOTHUECKUX TTPOOIIeM.

Ilenb wu3yueHuss yueOHoOro TipegMmeTa «buosmorus» Ha yriay6méHHOM
ypOBHE —  OBjajieHde  OOydYarol[UMHUCS  3HAHHUSAMU O  CTPYKTYPHO-
GyHKIMOHA/bHOW ~ OpraHu3allid  >KMBBIX CUCTeM pa3HOTO paHra U
nproOpeTeHre YMeHUH UCTI0b30BaTh 3TH 3HaHWsS B (POPMUPOBAHUM UHTEPeca K
orpefie/IEHHON 00/1acT  TIpOodheCcCHOHANbHON  JesITe/IbHOCTA, CBSI3aHHOM C
Oouvonorveir, WM K BbIOOpDY YyueOHOrO 3aBefieHUs [ TIPOZAOJDKEHUS
buonornueckoro oOpa3oBaHusI.

NocTwkeHne T1ield u3yueHWs: ydeOHoro tipegMmerta «buosorus» Ha
yryOéHHOM YPOBHe 00ecIieurBaeTCsl pelieHreM CeyIoInX 3azau:

OCBOEHHE OO0yYaroIMMHCS CHUCTeMbI OHOJIOTUUECKUX 3HaHWM: 00
OCHOBHBIX OHOJIOTUUECKUX TEOpHUSX, KOHIIEMIUAX, THIOTe3ax, 3aKOoHax,
3aKOHOMEPHOCTSIX U TIpaBW/IaX, COCTABJSIIOIIUX COBPEMEHHYI0 eCTeCTBeHHO-
HayuHyI0 KapTWHy MHpa; O CTPOEHWHM, MHOTroo0Opasuu W 0COOeHHOCTSX
buonornueckux cucteM (KaeTKa, OpPraHu3M, IOMyJ/SLHs, BH, OWOTeol|eHO3,
buocdepa); 0 BBIJAIOIINXCS OTKPBITHUSIX W COBPEMEHHBIX MCC/IeZIOBaHUSAX B
buonoruu;

03HaKOMJIeHHEe O0ydJaroluXxcsi C MeTOZaMU TI03HAHWS KMBOW TIPUPO/IBI:
MCC/Ie/IOBATE/ILCKUMU  METO/IAMK  OMOJIOTUUECKUX HAyK  (MOJIEKY/ISIPHOM 1
K/IETOUHOW OHOJIOTHH, SMOPHONOTMM W OHOJIOTUW DPAa3BUTHS, TE€HETHUKH U



ce/ileKIuM, OWOTEXHO/IOTUM W CHUHTETHYEeCKOW OWONOTWH, TIaJeOHTOJIOTHH,
9KOJIOTUH); METOJAaMH CaMOCTOSTe/IbHOTO  TIPOBeJeHUsI  OMOIOTMUeCKUX
ucc/iefioBaHuii B Jylaboparopuu W B Tipupojie (HabOmozeHue, u3MepeHue,
9KCTIEPUMEHT, MO/IeTUPOBAHHE);

OBJ/laZieHWe OO0YyYaroIMMHUCS YMEHHSIMHA: CaMOCTOSITe/TbHO HaXO/UTh,
aHa/IM3UPOBaTh M MCII0/Ib30BaTh OMOJIOTHUYECKYI0 WH(OPMAIHIO; TI0/Th30BaThCs
OUMOIOTUUECKON TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEX[Y
pa3BuUTHEM OHOJIOTHH W COLMATBbHO-9KOHOMUUYECKUMH U IKOJIOTUUECKUMHU
npob/ieMaMK UesIoBeueCTBa; OLEHUBATh MOC/IE/CTBUSL CBOH [eSTe/IbHOCTH 110
OTHOLUEHUIO K OKDY)KaKoLjed MpUpoJHO cpefie, COGCTBEHHOMY 3[10POBBIO U
3[I0POBbI0  OKpY’KaloIUX Jroflel; 00OCHOBBIBaTH U COOJIOAATH  Mepbl
NPOGHUIAKTUKYA MHOEKI[MOHHBIX 3a00/1eBaHUH, MpaBUia TOBEeHNs B TIPUPOjIe
U obecrieueHusi 6€30MAaCHOCTH  COOCTBEHHOM  JKHU3HEZESTEIbHOCTU B
ype3BbIUAlHBIX ~ CUTyal[UsIX TPUPOJHOTO M  TEXHOTeHHOrO0  XapaKTepa;
XapaKTepU30BaTh COBpeMeHHbIe HayUHble OTKPBITHS B 00/1acTH O610JI0THY;

pa3BuTHe Y  OOyuarol[uXCs  WHTE/VIEKTya/IbHbIX W TBOPYECKHX
criocobHOCTell B TIpollecce 3HAKOMCTBA C BBIZIAIOIIUMUCA OTKDBITHUSMH U
COBpeMEeHHBIMH MCC/IeIOBaHUSIMUA B OHOJIOTHH, pelllaéMbIMU ef0 MpobiemMamu,
MeToZo/Iorel O10/IOrUUecKoro HCCITeJOBAHMSI, TIPOBeIeHUST
9KCTIepUMEHTAlbHBIX ~ WCCIe/IOBaHWM, pellleHdsT OWONOrMuecKUx  3afad,
MO/Ie TMPOBaHMs OH0/IOTUUeCKHUX 00bEKTOB 1 TIPOI[ECCOB;

BOCIUTaHKEe y 00yYaroOLMXCsl LIEHHOCTHOTO OTHOLLEHHS K )KMBOM MPUPOAe
B LEJOM U K OTZelbHbIM €€ o0beKkTaM U sBJIeHUsM; (OpMUpPOBaHUe
9KOJIOTUUECKOM, TeHeTUUeCKOW TPaMOTHOCTH, OOIIel Ky/bTyphbl MOBeJeHHUS B
MIPUPO/ie; UHTErPaLiK eCTeCTBeHHO-HayUHbIX 3HAHWT;

nproOpeTeHre OOYYAIOIIUMUCA KOMIIETEHTHOCTU B  paljioOHaTbHOM
TIPUPO/IOTIO/THb30BaHUK (COO/IOZIeHe TIpaBU/T TIOBeZIeHUsT B TPUPOJe, OXPaHbI
BUJIOB, JKocucTeM, Ouocdepnl), COXpaHEHHMM COOCTBEHHOTO 37I0POBbSI U
3[JOPOBbSI  OKPY)KalOIMX  JroZie  (coOsofeHusi Mep  NpOMHIaKTHKH
3aboseBaHuii,  obecrieueHrWe  0e30MACHOCTH  JKU3HE[ESATENbHOCTH B
ype3BbIYalHBIX CUTYAI[USIX MPUPOJHOT0 U TEXHOTeHHOT'0 XapakTepa) Ha OCHOBe
MCTI0/Ib30BaHUs OMO/TIOTMUeCKUX 3HAHUH M YMEHUH B MIOBCEHEBHOM JKU3HH;

CO3[jaHMe yCJIOBUM [yii  OCO3HAHHOTO BbIOOpa  OOyYarOIIUMUCS
VH/IUBUYa/IbHOU obpa3oBaTe/TbHOM TPaeKTOpHH, CrI0CcOOCTBYTOITEH
roc/ieiyroiieMy TpodecCHOHaTbHOMY CaMOOIpe/ie/IeHH0, B COOTBETCTBUU C
WH/IMBU/yaTbHBIMA UHTEpeCaMy U MOTPeOHOCTSMU PerrMoHa.

OOljee UMC/I0 4YacoOB, OTBeJEHHBIX Ha HW3ydeHWe OWONOTMM Ha
yriy0/ieHHOM ypOBHe cpefHero obirero obpa3oBanus, coctasssieT 204 yaca: B
10 knacce — 102 yvaca (3 yaca B Hefent0), B 11 knacce — 102 yaca (3 yaca B
HeJle/o).

OTt6op opraHu3alOHHBIX (OPM, METO/IOB 1 CPe/ICTB 00yUeHHUs] OMOIOTUH
OCYIIIeCTB/ISIETCS C YUETOM CITel(DUKK ero cofiepKaHusl U HarpaB/IeHHOCTH Ha
TIpOZIOJKeHWe OUMOJIOTUYEeCKOTO 00pa3oBaHWs B OpraHU3al[UsSX CpeJHero
podheCCUOHATBHOTO U BBICIIIETO 06p830BaHI/IH.

Obsi3aTeNlbHBIM yC/IOBUEM TIpM 00yuyeHMH OWO/IOTMM Ha yryiyOIéHHOM
YPOBHE SIB/ISIETCSI TIPOBeJieHre /1ab0paTOpHbIX W MpakKTUUecKuxX paboT. Takke
yuacThe  OOydarolMXCsi B  BBIMOJTHEHWU TPOEKTHbIX U yueOHoO-
HCCIe/JOBATe/IbCKUX PaboT, TeMaThkKa KOTOPBIX OIMpeZie/isseTCsl yuuTeseM Ha
OCHOBE HMEIOIUXCS MaTepyualbHO-TEXHUUECKUX PEeCcypcoB M MeCTHBIX
TIPUPO/IHBIX YC/IOBHH.



COJEPXXAHUE OBYUEHUSA
10 K/TACC

CopeprkaHve NporpaMMsl, BblJle/IeHHOE KypCUBOM, HE BXOJUT B TIPOBEPKY
rocylapcTBeHHOU uToroBou arrecratuu (I'MA).

Tema 1. buosiorusa Kak HayKa

CoBpemeHHast Ouojiorusi — KOMIUIEKCHasi Hayka. Kpartkasi ucTopus
pa3Butus Ouosioruu. Buonornyeckrie HaykKu W H3yudaemble UMH TIPOO/IeMBI.
dyHJaMeHTa/lbHble, TPUK/IaJHbIeE W TOWCKOBBbIEe HAayuHble HWCCAeJOBaHUS B
buosiorum.

3HaueHue Owonorud B (HOPMUPOBAHUU COBPEMEHHOW eCcTeCTBeHHO-
HayuyHOW KapTuHbl Mupa. Ilpodeccum, cBsizaHHBIe C Ouonorueit. 3HaueHUe
O1o/IOTMM B TPAaKTHUUECKOW [1esiTeJIbHOCTH uesloBeKa: MeAULIMHe, CelbCKOM
XO35IMCTBe, TIPOMBILLIEHHOCTH, OXPaHe NPUPOJBbI.

JeMoHCcTpanuu

[Toptpetel: Apucrorens, Teoppact, K. Jlunuen, K. b. Jlamapk, Y.
HapeuH, Y. I'apBei, I'. Mengens, B. U. Bepuaackuu, U. I1. TlaBnos, U. U.
MeunukoB, H. 1. BaBuno, H. B. Tumodees-PecoBckuii, [Ix. YorcoH, @.
Kpuk, [I. K. beises.

Tabmuupl U cxembl: «CBsi3b OMONOTMU C APYTMMHU HayKamu», «CucteMa
O10/I0OTUUeCKUX HayK».

Tema 2. JKuBble crCTeMbI U UX U3yUeHHe

JKuBble cucTembl Kak mpeiMeT u3ydeHusi Guosioru. CBOMCTBA >KHUBBIX
CUCTEM: eJVHCTBO XUMHUUECKOrO COCTaBa, [AUCKPETHOCTb M LeJI0OCTHOCTb,
CJIOXKHOCTb Y YIOPSI0YEHHOCTb CTPYKTYPhI, OTKPBITOCTb, CaMOOpraHW3aLys,
CaMOBOCIIPOUM3Be/ieHHe, Pa3/ipaKUMOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE.

YpoBHH OpraHM3aliii JKUBBIX CHCTEM: MOJIEKY/ISPHBIN, K/IETOUHbIH,
TKaHeBblld, = OpraHW3MeHHbIM,  MOMYJ/SLUOHHO-BUOBOM,  3KOCHCTEeMHBIN
(6H0reoueHOTquCKI/IH), 6uocdepnbiii. TIpoiiecchbl, MPOUCXOASAIINE B >KHUBBIX
cuctemax. OCHOBHbIE TIPU3HAKU >KUBOrO. KW3Hb KakK ()opMa CyLeCTBOBaHUS
Matepur. Hayku, wn3yuaroliye >KUBble CHUCTEMBbI Ha pasHbIX YPOBHSX
OpraHuv3aLiu.

M3yueHue >KUBBIX cucTeM. MeTozibl Ouosiorndyeckoit Hayku. HabsrozeHue,
v3MepeHue, 3KCIIepUMEeHT, CUcTemaTv3alus, MeTaaHanu3. IloHatue o
3aBUCMMOM M He3aBUCUMOM TlepeMeHHOU. IlnaHWpoBaHMe 3KcrieprMeHTa.
[TocTaHoBKa U mpoBepKa rurore3. HyseBas runore3a. [ToHsTe BBIOOPKY U eé
J0CTOBepHOCTh. Pa3bpoc B 6uonornueckux AaHHbIX. OlleHKa JOCTOBEPHOCTH
MOJIyYEHHBIX pe3y/bTaToB. [IpUUMHBI MCKa)KeHUs] pe3y/IbTaTOB SKCIIePUMEHTA.
[ToHsITHE CTaTUCTUUECKOTO TeCTa.

JeMoHcTpanuu

Tabmupbl ¥ cxembl: «OCHOBHble TIDU3HAKU JXU3HW», «buosoruueckue
cuctembl», «CBOWCTBA JKMBOM MaTepun», «YPOBHM OpraHu3aliy >KUBOU
npupojel», «CTpoeHWe >XUBOTHOM KIeTKW», «TKaHM >KUBOTHBIX», «CHUCTEMBI
OpraHoB UejI0BeuUecKoro opraHusMa», «buoreorieHo3», «buocdepa», «MeTozb
V3yUYeHUs )KUBOM NIPUPOJBD».

Ob6opyznoBanue: jyabopaTopHoe  000OpyJoBaHWe /i1 TIPOBeJI€HUS
Hab/roIeHrH, U3MepeHul, SKCIIePUMEeHTOB.

IlpakTnueckas pabora «Vcrosb30BaHWe pa3IMUHBIX METOJOB TIpU
V3YUYEHUU JKUBBIX CUCTEM.

Tema 3. buosiorus Kj1eTku



KreTtka — CTpyKTypHO-(QYyHKUMOHaIbHasi eJWHULIA >XUBOro. Vcropus
OTKpbITUST K/eTKU. Paboter P. I'yka, A. JleBenryka. Kinerounasi Teopus (T.
[MIBanH, M. IlnelineH, P. BupxoB). OCHOBHbIe MOJIOXKEHUS COBPEMEHHOU
KJIETOYHOW TEOPHHU.

MeTozibl MOJIEKY/ISIPDHOW UM KJIETOUHOW OWOJIOTUU: MMKPOCKOIIHS,
xpomarorpagus, 371eKTpodopes, MeTo/, MeYeHbIX aTOMOB, Au(depeHLIraTbHOe
LleHTpU(yTrUpoBaHve, KyJIbTUBMDOBaHWE KJIETOK. M3yueHue (PUKCUPOBAHHBIX
K1emoK.  DJIeKTPOHHasi  MHUKPOCKOMNUs.  KOH(OKa/nbHAS ~ MUKPOCKONUSL.
BumanbHoe (npudtcu3HeHHOe) u3yueHue KJ1emokx.

JeMoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. I1IBanH, M. Illneiigen, P. Bupxos, K.
M. bap.

Tabmuubt u  cxembl: «CBETOBOM  MHKDOCKOM»,  «DJIeKTPOHHbIH
MUKPOCKOM», «VICTOpUs pa3BUTHSI METOL0B MUKPOCKOITAN».

O6opy/joBaHMe: CBETOBOW MHKDPOCKOI, MUKPOTIperiapaThl paCTUTE/IbHBIX,
JKUBOTHBIX U OaKTepHa/bHBIX K/IeTOK.

IlpakTnueckas pabora «/I3yueHue MeTONOB K/IeTOUHOW Ouooruu
(xpomatorpadusi, 3aektpodope3, auddepeHIMaIbHOE 1eHTPU(PYTHpPOBaHUe,
[TLP)».

Tema 4. Xumnuyeckasi opranusanus KjiIeTKu

XVMHYEeCKUW COCTaB KJIeTKH. Makpo-, MUKpPO- U Y/IbTPAMUKPO3/IEMEHTHI.
Bopa u eé posb Kak pacTBOpHUTe/Isl, peareHTa, y4yacTve B CTPYKTYPUPOBAHUU
KJIETKH, TeTUIopery/sitiii. MuHepasibHbIe BelllecTBa KJIeTKH, UX Ouosiorndeckast
pouib. PO/Ib KATUOHOB U @HWOHOB B KJIETKeE.

OpraHuyeckve BelllecTBa K/eTKU. buosiornueckve mnosmmepsl. besku.
AMUWHOKUCTIOTHBIN  cocTaB  OenkoB. CTPYKTypbl 0elKOBOWM  MOJIEKYJIBI.
[lepBuuHast cTpykTypa Oesika, TeNTHAHAas CBsi3b. BTOpUUHasi, TpeTUYHas,
yeTBepTUYHAs CTPYKTYPBI. ,Z[eHaTy 1usi. CBorictBa 6GenkoB. Knaccudukarius
6enkoB. buosoruueckre GyHKLIAN éJEJIKOB IIpuoHbL.

Yrnesoabl.  MoHocaxapubl, — AUCaxapybl,  OJUMrocaxapufbl U
roscaxapuzibl. OOLUI T/IaH CTpOeHusi U (DU3UKO-XMMHUUECKHe CBOMCTBa
yrjieBoZioB. brosiornueckue pyHKIMY yri€BOJOB.

Jlurmppl.  T'uapodunbHO-rUApodoOHBIe  cBoiicTBa.  Knaccudukarus
munuzoB. Tpurmvuepuzbl, Gochonunubl, BOCKU, CcTepou/bl. buosornueckue
byukumu munmgos. OOIiMe cBoiicTBa OHoOOrMUeCKUX MeMOpaH — TeKyuecTb,
CIMIOCOOHOCTH K CaM03aMbIKaHUIO, TTOJTyTIPOHUL[AeMOCTb.

HyxknernHosele kuciotel. [JHK 1 PHK. CTtpoeHre HYK/IEMHOBBIX KHCJIOT.
Hyxneotngpl. ITpuHimn komrinementapHocty. [IpaBuio Yapradgga. Ctpykrypa
INHK — nBoiiHas criipasb. MecToHaxoKAeHre W Ouojiorndyeckve (GyHKI[UH
OHK. Bugs! PHK. ®yukunu PHK B kitetke.

Ctpoenvie mosekysbl AT®. Makpospruueckue CBsi3u B MoJjieKysie ATO.
bruonorunueckve pyHkimmn AT®. BoccTaHOB/IeHHBIE TEPEHOCYMKH, X QYHKLIAN
B kieTke. /[pyeue Hykneozuompugpocpambl (HTD). CexkBenupoBanue [THK.
Memoobl 2eHOMUKU, MPAHCKPUNMOMUKU, NPOMeOMUKU.

CTpykTypHass  OuosOTHS: buoxumuueckue U Ouodusnueckue
WCC/IeIoOBaHUSI COCTaBa M TPOCTPAHCTBEHHON CTPYKTYpbl OUOMOJIEKY.
Modenupogarue cmpyKmypbl U YHKYuil BGUOMONEKYA U UX KOMNIEKCOS.
KomnbtomepHbili  Ou3ailiH U oOp2aHuueckuill cuHme3 OUOMO/MeKYA U UX
HenpupoOHbIX AHA/10208.

JeMoHcTpanuu



IToprpetsr: JI. Ilomuur, [Dbk. YorcoH, ®. Kpuk, M. ¥Ywunkuuc, P.
®pankiuH, @. Canrep, C. [Ipy3uHep.

HNuarpammsbl:  «PacrnipefieneHne XWUMHUECKMX 371EMEHTOB B HEXXUBOU
rpupoge», «PacripesiesieHre XUMHUYECKUX 3/IEMEHTOB B JKUBOM TIPUPOJE».

Tabmuipl u cxeMmbl: «Ilepruoguueckast Tabauila XUMUYECKUX 3/IEMEHTOBY,
«CTpoeHue MO/eKyJbl BOAbl», «BelljecTBa B cOCTaBe 0praHu3mMoB», «CTpoeHue
MOJIeKy/bl Oenka», «CTPYKTypbl 0elKOBOM MOJieKy/ibl», «CTpoeHre MOJIEKY/T
yrjeBofioB», «CTpoeHHe MO/eKysn JMNUoB», «HykK/IernHOBble KHUC/IOTBD»,
«CTtpoeHue mosekybl ATD».

O6opyoBaHMe: XUMHUeCKast TTocy/ia ¥ 000pyZoBaHue.

JlaGopaTopHass pabora «OOHapy)keHWe 0e/lIKOB C  TIOMOII[bIO
KaueCTBEeHHBIX pPeakL[Ui».

JlabopaTropnas pabora «VccrenoBaHue — HYK/IEWHOBBIX — KHUCJIOT,
BbI/IeJIEHHBIX U3 KJIETOK PAa3/IMUHbIX OPraHU3MOB».

Tema 5. CTpoeHue 1 QyHKIUM K/IETKH

Tumnel KeTok: >yKapuoTHYyeckKas M mNpoKapuoTuueckas. CTpPyKTypHO-
(byHKLMOHAbHBIE 00pa30BaHUs KJIETKHU.

CTpoeHHe TIPOKapUOTHUYECKOW KieTKW. KierouHas cTreHKa Oakrepuii u
apxeil.  OcobeHHOCTH  CTpOeHHsI  TeTepOTpoHOM U  aBTOTPOGHOU
MIPOKapUOTUUECKUX K/IeTOK. MeCTo U poJib MPOKapHoT B OHOLIeHO3aX.

CrtpoeHre ¥ (YHKLUOHMDOBaHHWE  SYKApDUOTHMYECKOW  KJIeTKH.
[Tna3matuueckass meMOpaHa (ria3manemma). CTpPyKTypa IUla3MaTHUUeCKou
meMmOpaHbl. TpaHCTIOPT BelllecTB uepe3 Ila3MaTUUeCKyld MeMOpaHy:
naccuBHbIM (Auddy3usi, obneruénHas AUQQy3ust), akKTUBHBIA (TI€PBUYHBIA U
BTOPUYHBIA aKTHUBHBIA TpaHCIopT). [TosynpoHuiiaeMocts MeMOpaHbl. Pabota
HaTpPUM-Ka/MeBOro Hacoca. DHJAOLMTO3: MUHOLMTO3, (paroLyro3. IK30LUTO3.
Knetounasa crenka. CTpykTypa M (YHKOUM KJIE€TOUHOM CTEHKH pPaCTeHWH,

rpuboB.
[wurtoriasma.  Lluto3osb.  LluTockesner.  [IBW)KeHUe  LIUTOILIa3Mbl.
OpraHoun/bl KJIETKH. OpHoMemMOpaHHbBIe OpraHoOU/IbI KJIEeTKU:

sHAoI1a3Matrueckas cetb (3I1C), annapat ['onbAKy, TU30COMBI, UX CTPOEHHE
U ¢yHKUMU. B3auMocCBsi3b 0HOMeMOpaHHbBIX OPraHOWOB KieTKu. CTpoeHUe
TpaHy/ISIPHOTO peTuKynayma. MexaHusm HanpaeneHusi beakoe 8 SIIC. CuHTe3
pacTBOpUMBIX OenkoB. CHHTe3 K/IeTOUHbIX MeMOpaH. ['ajkuii (arpaHy/IsipHBbIiL)
5HZOIIa3MaTUUeCKU peTUKy/ayM. CekpeTopHast (PyHKUus amnmapara ['oybgxu.
Moougukayus 6eaxkoe e annapame I'onbOxcu. Copmupogka benkoe e annapame
TI'onboxcu. TpaHcropT BewjecTB B KieTKe. Bakyonu pacTUTENBbHBIX KIIETOK.
Krnetounsii cok. Typrop.

[TosiyaBTOHOMHBIE ~ OpPraHou/ibl  KJIeTKU: MWUTOXOHJPHUM, TUIaCTHUJBI.
IMpoucxoxcoeHue  mumoxoHOopull u  naacmud.  Cumbuoecene3z  (K.C.
Mepesckosckuili, JI. Mapeyauc). CrtpoeHve U GYHKUAA MUTOXOHAPUNM U
nacTuz. [lepBruHbie, BTOPUYHBIE U C/I0KHBIE TUIACTU/BI (POTOCUHTE3UPYIOLLUX
5YKapHOoT. XJ/I0pPOIJIaCThl, XPOMOIIIACThI, JIEMKOIIACThI BBICIIUX PACTEHUM.

Hemem0OpanHble  opraHougsl  Kiaetku  CTpoeHue U (QyHKIUM
HeMeMODaHHBIX ~ OpraHOWZIOB  K/eTKU. Pubocombl.  TIpomedscymouHble
¢punamenmnbl. MuUKpounameHTbl. AKMUHO8ble MUKpOUIamMeHMbl. MblIllIeuHble
KJIeTKU. AKMUHOBble KOMNOHEHMbl HeMblUWeUHbIX K1emok. MUKpOTpyOOuKy.
Knerounsii nentp. CTpoeHHMe U [JBWKEHHWE JKTYTMKOB U  pPeCHUUEK.
Mukpotpybouky 1uToria3Mel. LleHTpuonb. beaku, daccoyuupoeaHHble C
MUKpoguiameHmamu u mukpompyboukamu. MomopHble bexu.



Slnpo. Ob6omnouka siipa, XpOMaTHH, KapUOIIa3Ma, SIIPHIIIKYA, UX CTPOeHHe
U QyHKUuU. SnepHblii 6eKOBBINA MaTpUKC. [IpocTpaHCTBEHHOE PACIo/IoKeHMe
XpOMOCOM B UHTep(asHOM szpe. JyxpomMamuH u 2emepoxpomamuH. benku
XpOMaTWHA — TUCTOHBI. JluHamuka sidepHol o6onouku 6 mumo3se. S10epHblli
mpascnopm.

Knetounsle Bk/moueHus. CpaBHUTe/NbHAs XapaKTepUCTUKa KJIETOK
9YKapuoT (PacTUTe/ILHOMU, )KUBOTHOM, TPUOHOM).

JeMoHcTpanuu

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

Tabmuupl u cxembl: «CTpoeHHe 3YKapUOTUUeCKOW KieTKu», «CTpoeHue
JKUBOTHOM  KJIeTKW», «CTpoeHHe pacTUTe/NbHOM KieTku», «CTpoeHue
MUTOXOHZPUN», «Sp0o», « CTpoeHre NPOKapUOTUYeCKOU KIIeTKI».

O6opy/i0BaHMe: CBETOBOW MHKDPOCKOII, MUKPOTIperiapaThl paCTUTE/IbHBIX,
JKUBOTHBIX KJIETOK, MUKDPOIIperapaTthbl OakTepra/bHbIX K/IeTOK.

JlabopaTropHas pabora «/3yuyeHue CTpOeHUs K/IeTOK Pa3/IMYHbIX
OpPraHu3MOB».

IlpakTnueckas pabora «/I3yueHre CBOWCTB K/IeTOUHOU MeMOpaHbI».

JIaboparopHasa pabora «ViccrefoBaHre T1a3Mo/M3a U Jlenyia3Mo/n3a B
pacCTUTE/IbHBIX K/IeTKaxX».

IlpakTnueckas padora «l3yueHWe [BWKEeHUS LUTOIJIa3Mbl B
pacCTUTE/IbHBIX K/IeTKaxX».

Tema 6. O0OMeH Bell[eCTB U MPeBpallieHie SJHePriHU B KJIeTKe

AccuMunSus M JAUCCUMUIISILIUSL — JIBeé CTOPOHBI MeTabosm3ma. Turiel
oOMeHa Bell[eCTB: aBTOTPO(HBIN U TeTepOTPOdHBINA. YuacThe KHUCI0poJa B
0OMeHHBIX Tpoljeccax. JHepreTuyeckoe obecrieueHWe KJIeTKU: TMpeBpallieHre
AT® B o00meHHbIX mponeccax. PepMeHTATUBHBIA XapakTep peakLlui
KJIETOYHOTO MeTabosm3Ma. @epMeHTbI, UX CTPOeHHe, CBOWCTBA U MeXaHH3M
perctBud.  KogepmenTel. Ominuvsgs  (epMeHTOB OT  HeOpraHWYeCcKHX
KaTann3aTtopoB. benku-akTvBaTopel W OeNKU-UHTMOMTODPHI. 3aBUCUMOCTD
CKOPOCTH (pepMEHTaTHUBHBIX peakLMi OT Pa3IUUHbIX (PAKTOPOB.

[TepBUYHBIA CHHTe3 OpraHMYEeCKHMX BeLeCTB B KieTke. DOTOCHHTE3.
AHOKCU2eHHbll U OKCueeHHblIl ¢pomocuHmes y bakmepuli. Ceemocobupatroujue
nueaMeHmbl U Nu2MeHmbl peakyuoOHHO20 yeHmpd. Pojb X/I0pOIUIacTOB B
nporjecce (potocuHTe3a. CBeToBast U TeMHOBast (pasbl. PomoobixaHue, Cs., Cs u
CAM-munbt  ¢pomocuHmesa. IlpogykTMBHOCTH  (poTOCHHTe3a. BiusiHue
pasIMyYHbIX (PaKTOPOB Ha CKOPOCTh (POTOCHHTEe3a. 3HaueHne (OTOCHUHTe3a.

XeMOCHHTe3. PasHoobpasue OpraHu3MOB-XeMOCUHTeTUKOB:
HUTpUGULMPYIOLe OakTepuu, xeye3obakrepur, cepobakrepun, BOAOPOAHBIE
OakTepun. 3HaueHHEe XeMOCHHTe3a.

AnHaspo6Hbie opraHu3mbl. Buzabl 6poxkenus. TIpogykTsl OpokKeHUsT U UX
UCTIONb30BaHHe UesloBeKOM. AHa’poOHble MHKDOOPraHW3MbI KaK OOBEKTHI
OMOTEXHOJIOTUN U BO30yaUTE/TH OOe3HeH.

A3pobHbIe OpraHv3MBbl. OTarnbl SHepPreTUYeCcKoro obmeHa.
[MogrotoBuTeNbHBIA 3Tan. [ /MKomM3 — OecKUC/IOpOJHOe —paciierieHre
TJIFOKO3BI.

buosiornueckoe okvc/ieHUe, WA KJIeTOUHOe JibIxaHue. Pojib MUTOXOHpUM
B rmpoleccax Ouosoruueckoro  okucieHus. LIUMkinyeckue — peakiuH.
OkucnmutensHoe ¢dochopunpoBanre. SHepauss MeMOpaHHO20 2padueHma
npomonos. Cunme3 AT®: paboma npomoHHoli AT®-cuHmasbl. [IpeumyiiiecTBa
a’poOHOro TyTH OOMeHa BelleCTB Tiepe] aHa’poOHbIM. OdheKTUBHOCTh
JHepPreTUUeCKOro ooMeHa.



JeMoHCcTpanuu

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

Tabmuiel U cxeMbl: «@POTOCHHTE3», «ODHEpPreTUuecKuii o0OMeH»,
«buocuHTe3 6enka», «CtpoeHue GepmeHTa», « XeMOCUHTE3».

Ob6opyoBaHuUe: CBETOBOU MHKPOCKOT], obopyJoBaHue ISt
TIPUrOTOBJIEHUS TIOCTOSTHHBIX U BDEMEeHHBIX MUKPOIIperiapaToB.

JlabopaTropHas pabora «lI3yueHue KaTaJUTUUECKOW aKTUBHOCTU
(epMeHTOB (Ha rpuUMepe amMuIasbl UK KaTanasbl)».

JlabopaTopHasa pabora «/3yueHue (epMEeHTaTUBHOTO pacIileryieHus
IIepoOKCH/Ia BOZOPO/ia B PACTUTE/IbHBIX U JKUBOTHBIX KJIETKAX».

Jlaboparopnas paGora «CpaBHeHue TIpoLeCcCOB (OTOCHHTE3a U
XeMOCHHTe3a».

JIabopaTopHas padora «CpaBHeHHe TIPOLIeCCOB OPOXKEHUS U IbIXaHUS».

Tema 7. HacneacTBeHHass nH(OpManys U peaiu3anus eé B KjIeTKe

Peakiju MatpuuHoro cuHTe3a. [IpyHOUMII KOMIUIEMEHTapHOCTU B
peakUysaX MaTPUYHOIO CHHTe3a. Peanv3anusi Hac/ie[CTBEHHOM WH(OpMAaLUU.
['eHeTMUECKUM KOJ, ero CBOMCTBA. TpaHCKpurius — MaTpuuHbii cruHTe3 PHK.
[IpyHLMIIBI  TPAHCKPUIILIMM:  KOMILJIEMEHTApHOCTb,  aHTHUIIApasule/IbHOCTh,
acuMMeTpuuHOCTh. Co3pesaHue mampuuHbix PHK @ sykapuomuueckoll kiemke.
Hexooupyrowue PHK.

TpaHoisAust 1 eé 3Tanbl. Yyactue TpaHcropTHeix PHK B 6GuocuHTe3e
benka. YcmoBus OuocuHTe3sa Oenka. KogupoBanue aMuUHOKHUCIOT. Posb
pubocom B GrocuHTe3e Oesika.

CoepemeHHble npedcmasneHus 0 cmpoeHuu 2eHog. OpraHu3anus reHoMma y
IPOKapHOT U 3YKapUOT. Peryisnusi akTUBHOCTY T'eHOB Y IIPOKapuoT. ['urnoresa
ortepoHa (®. Kako0b, 7K. MaHo). MosekysipHble MeXaHu3mbl 3KCnpeccuu 2eHO8
y a3ykapuom. Poab xpomamuHa 8 pe2yasyuu pabombl 2eHO8. Perymsius
0OMeHHBIX TpoLleccoB B KieTKe. KyieTOUHbIM romMeocTas.

Bupycel — Hek/eTOuHble (HOPMbI JKM3HM U OO/JWraTHbIe TIapa3uThI.
CTpoeHue TIPOCTBIX U CJIOXKHBIX BHUPYCOB, DeTPOBUDPYCOB, OakTeprogaros.
XKusHennbili yukn [JHK-codepacawux eupycos, PHK-codepacawjux eupycos,
6akmepuogazos. ObpamHas mpaHcKpunyus, peeepmasa, uHmezpasd.

BupycHble 3a0osieBaHUsl 4YeslOBeKa, JKUBOTHBIX, pacreHuid. CITA/],
COVID-19, coruanbHble 1 MeAULIMHCKHE TTPOOIeMBI.

BbuouHpopmamuka: uHmezpayus u aHaaus 6oabwiux maccueos («bigdata»)
CMpYKMypHbix 0OuOM02UuYeCKUX OdaHHblx. HaHomexHonoeuu 6 6Guono2uu u
meduyuHe. IIpoepammupyemble  yHkyuu 6enkos. Cnocobbl Odocmasku
Jlekapcme.

JeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, 1. Y. IBaHOBCKUH.

Tabmuubl u  cxembl: «buocuHTe3 Oenka», «['eHeTUYeCKUd KOy,
«Bupyce», «bakrepruogaru».

IlpakTnueckas pabora «Co3aHue MO/ie/I BUPyCay.

Tema 8. JKusHeHHbIN MK/ K/1€TKH

KsieTouHbIM LMK/, ero mnepuofbl W peryasauus. VHTepdasa v MHUTOS.
OcobeHHOCTH TIPOLeCCOB, TIPOTeKALMX B UHTepda3e. [1oAroToBKa KIeTku K
neneHvto. IlpecuHTeTUuecKrWd  (MMOCTMUTOTUUYECKWM), CUHTETUYECKUU U
MOCTCUHTETUUECKUH (MMPeMUTOTUUECKUI) TTIeprUOo/ibl UHTep(]a3bI.

Matpuunsbiii cunTtes [JHK — pervmkanus. [Ipuniuner pertnkanyn JHK:
KOMILJIEMEHTapHOCTb, TI0JIyKOHCEPBAaTUBHBIM CHUHTE3, aHTUIIapasule/IbHOCTb.



Mexanu3m permmkanuu JJHK. Xpomocomsl. CTpoeHye XxpoMocoM. Tesiomepsl U

TesioMepasa. XPOMOCOMHBIN HabOp K/IeTKM — KapuoTuIl. [IUIUIOUgHBIA U
raryiouAHbI  Habopel XpomMocoM. ['OMoJiorMUHBIE XPOMOCOMBI. IloOBBIE
XPOMOCOMBI.

Henenve knetku — muTo3. CTaguum MUTO3a U TPOUCXOAALME B HUX
niporjecchl. Tumbl MuTo3a. KaprokuHes U LIUTOKUHe3. buosiornyeckoe 3HaueHre
MUTO3a.

Perynsiusi MUTOTUUYECKOTO LIMKJIa K/IeTKU. [IporpamMmmupyemasi KieTouHast
rubesib — arorTo3.

KieTouHoe g71po, XpOMOCOMBI, (DYyHKLIMOHA/IbHAsA TeHOMHUKA. MexaHu3mbl
npoaugepayuu, ouggepeHyuposku, cmapeHus u 2ubeau Kiemok. «lugpoeas
K1emka» — buouHgopmamuyeckue mooenu PyHKYUOHUPOBAHUS KAeMmKL.

JeMoHcTpanuu

Tabmuupl U cxembl: «KU3HEHHBIN LUK KIeTKU», «Mutos», «CTtpoeHue
Xpomocom», «Perummkanusa JHK».

O6opyoBaHMe: CBETOBOM MHUKDOCKOI, MHKpoOmpernapartbl: «MUT03 B
KJ/IeTKax KOpelllKa JIyKay.

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

Jlaboparopnasa pabora «HabGmozeHrve MuTO3a B K/eTKax KOHUMKA
KOpeLlKa JyKa (Ha TOTOBbIX MUKpOIMperaparax)».

Tema 9. CTpoenue u pyHKIUM OpPraHu3MoB

bronoruyeckoe pa3HooOpa3ue OpraHu3MOB. OJHOK/IeTOYHBIE,
KOJIOHUa/IbHble, MHOTOKJIETOUHbIe OPTaHU3MBbI.

OcoOeHHOCTH  CTPOEHUsST U JKU3HE/eATeJIbHOCTH  OJIHOK/IeTOUHBIX
opraHu3moB. bakTepuu, apxed, OJHOK/IETOUHble TPUOBI, OJHOK/IETOUHBIE
BOZIOPOC/H, APyTHe MPOTUCThL. Ko/loHUa/IbHbIe OpraHU3MBI.

B3auMoCBsA3b yacTeli MHOTOK/IETOUHOTO OpraHu3ma. TKaHM, OpraHbl U
cucTembl opraHoB. OpraHusm Kak efiiHoe 1jenoe. ['omeocTas.

Tkanu pacteHuid. Turmbl pacTUTeNbHBIX TKaHel: oOpa3oBaresbHas,
TIOKPOBHasl, TIPOBO/IsIIIasi, OCHOBHasl, MexaHuueckKasi. OcoOOeHHOCTH CTpOeHws,
(GYHKLMI 1 pacrionioXkeHUs TKaHell B OpraHaxX pacTeHuH.

TKaHU ’KMBOTHBIX Y uesioBeKa. TUIbl )KUBOTHBIX TKAHEW: MUTeIMabHasl,
CoeIMHUTe/IbHAsI, MblllleuHasl, HepBHast. OCcoOeHHOCTH CTpoeHus, GYHKLUUN U
pacrosioXKeHusi TKaHell B OpraHax >KMBOTHBIX U Ue/ioBeKa.

Opranbl. BeretatviBHble U reHepaTUBHbIe OpraHbl pacTeHWil. OpraHbl U
CUCTEMbl OPraHOB JKMBOTHBIX M uYeyjioBeKa. PYHKIMU OpPraHOB U CHUCTEM
OpraHoB.

Omnopa Tena opranuaMoB. Kapkac pactenuii. CKesieTbl OJHOKJIETOUHBIX U
MHOTOKJ/IETOUHBIX >KUBOTHBIX. Hapy»kHbili 1 BHYTpeHHUM ckesneT. CTpoeHUe U
THUIIbl COeJUHEHUST KOCTeH.

[BwKeHWe OpraHusMoB. [IB)KeHWe OJHOK/IeTOUHBIX OpraHU3MOB:
amébouTHOe, )KI'YTUKOBOE, PeCHUUHOe. [IBI)KeHHe MHOTOK/IeTOUHBIX PaCTeHU:
TPOMU3MbI M HacTUU. [IBW)KeHHe MHOTOK/IeTOUHBIX >KUBOTHBIX W UejioBeKa:
MbIlIeyHas cuctema. Peduiekc. CKeneTHbIe MBIIIIBI U UX paboTa.

[Iutanue opranusmoB. IlorsomeHue BOAbL, YIJIEKUC/IOTO Tras3a U
MUHepabHbIX BeleCTB pacTeHUsIMU. [lUTaHue >KUBOTHBIX. BHYTpPHUIO/IOCTHOE
M BHYTPUK/IETOUHOe mulleBapeHUe. [luTaHuWe TI03BOHOUYHBIX >KUBOTHBIX.
OTpenbl  MUILEBapUTEbHOTO  TpakTa.  [IuiljeBapuTe/ibHble  >Kesie3bl.
[TuieBapuTesbHas CUCTeMa ye/ioBeKa.



[pixaHve opraHusMoB. [lpixaHue pacTeHWld. [IpIxaHue >KUBOTHBIX.
Muddy3us ra3oB uepe3 NOBepXHOCTb KJIeTKU. KoxkHOe fbixaHue. [lpixaTesibHas
noBepxHOCTb. JKabepHoe U sérouHoe [bixaHue. [IpixaHuWe TMO3BOHOYHBIX
JKUBOTHBIX M UejloBeKa. OBOJIIOLIMOHHOE YCJIOKHEeHWe CTPOeHUsl JIETKUX
I03BOHOYHBIX JKUBOTHBIX. /[lpIXxaTesbHas CHUCTemMa u4esioBeKa. MexaHU3M
BeHTWIALMMA JIETKUX Yy TITUALl U MJIeKONUTaroLuX. Perynsauus apixaHus.
bixarenbHble 00BEMBI.

TpaHCnopT BewjecTB y OpraHvM3MoB. TpaHCIOPTHBIE CUCTEMblI PACTEHUU.
TpaHCIiOpT BelecTB y >XUBOTHbIX. KpoBeHOCHas cucTteMa U e€ Oprasbl.
KpoBeHocHast cucTeMa T[I03BOHOYHBIX JKUBOTHBIX M uyesnoBeka. Ceppe,
KDOBEHOCHbIe COCyZbl M KpOBb. Kpyru KpoBooOpaiiieHHs. OBOJIIOLMOHHBIE
YCJIOXKHEHUSI CTPOEHHsT KPOBEHOCHOM CHCTEMBbI [103BOHOYHBIX >XMBOTHBIX.
Paborta cepzija 1 eé perymsiusi.

Beizienenvie y opraHusmoB. BeifieneHuve y pacteHuid. Beigenenue y
KUBOTHBIX. CoOKpaTuTesibHble Bakyosid. OpraHbl BblfesieHus. Punbtpanys,
Ccekpelusi M o0OpaTHOe BcachiBaHMe KaK MeXaHHW3Mbl pabOThl OpPraHoOB
BbiZleieHns. CBs3b TIOJIOCTHM Tejla C KPOBEHOCHOW U BbIJEIUTEIbHOM
cucteMamMu. BplfiesieHMe y T03BOHOYHBIX JKUMBOTHBIX U yesoBeKa. [louku.
Crpoenue u pyHKI[MOHUPOBaHUe HedpoHa. OOpa3oBaHKe MOUM Y uesioBeKa.

3awmyra y opraHusMoB. 3aljuTa y OJHOKJ/IeTOYHbIX OpraHu3moB. CIIOpbI
OakTepuii M IUCTHI TPOCTEMIIMX. 3allldTa y MHOTOKJIETOYHBIX DPaCTeHU.
Kytukyna. CpezcTBa NaCCUBHOU U XUMHUYECKOM 3al[UThl. UTOHLUBIL.

3alyra y MHOTOKJ/IETOUHBIX KUBOTHBIX. IIOKpOBBI U KX TIPOU3BOJHBIE.
3amura opraHu3mMa ot 0ose3Heil. iMMyHHasi cuctema uesioBeka. KieTouHblil u
ryMOpaJ/IbHbI UMMYHUTeT. BpOXKIEHHBIN U NTPUOOPETEHHBIN crieludruyecKuii
MMMYyHUTeT. Teopusi KIIOHaIbHO-CeleKTUBHOr0 nMMmyHuTeta (I1. Spmux, G. M.
beprner, C. ToneraBa). BocnamurenbHble OTBeTbl OpraHyM3moB. Posb
BPOXK/IEHHOT'O UMMYHUTeTa B Pa3BUTHUH CUCTEMHBIX 3a00/1eBaHHUM.

Pasgpaxumocte U peryisiyus y OpraHusMOB. Pa3ipakuMoCTb Yy
OJHOKJ/IeTOYHBbIX OpraHu3MoB. Takcucel. Pa3fpaxumMoCTb M peryiasauus y
pacTeHuM. POCTOBBIe BellleCcTBa U UX 3HAUeHUe.

HepBHasi cucremMa U pedieKTOpHas peryJsiiys y >KUBOTHbIX. HepBHast
cucteMa M eé oTJenbl. OBOJIOLUOHHOE YC/IOKHEHWe CTPOeHUsI HepBHOU
CUCTeMbI Yy >KUBOTHBIX. OTZesbl TOJIOBHOI'O MO3ra MO3BOHOYHBIX JKUBOTHBIX.
Pednekc u pednekropHas ayra. besycioBHbIe U yC/IOBHbIE pe(JieKChl.

['ymopanbHas peryisanus U S3HA0KPUHHAsA CUCTeMa )XKUBOTHBIX U Ue/l0BeKa.
Kese3bl SHJOKPDMHHOM CHUCTEMBI M WX TOPMOHBI. /[leliCTBME T'OPMOHOB.
B3auMoCBsI3b HEPBHOW U 3HJOKPUHHOW cucTeM. ['mmortanamo-rurnogusapHas
cucremMa.

JeMoHcTpanuu

[Toptper: . I1. I1aBnoB.

Tabmuupl U cxeMmbl: «OHOK/IETOUHbIE BOJOPOC/IN», «MHOTOK/IETOUHbIE
BoZilopon», «bakrtepun», «llpocreimme», «OpraHbl LIBETKOBBIX paCTeHHN»,
«CucTteMbl OpraHoB II03BOHOUHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKOMbIX», « TkaHM pacTeHMil», «KopHeBble CUCTeMbI», «CTpoeHUe CTeOsis»,
«CTpoeHMe JTMCTOBOM TUIACTUHKW», « KaHU >XKUBOTHBIX», «CKeJ/leT 4e/ioBeKa»,
«[IumeBapurensHas cucrema», «KpoBeHOCHas cucTeMma», «/lbIxaTe/bHas
cuctema», «HepBHasi cucrema», «Koxka», «MpblllleyHasi CUCTeMa»,
«BbigenvrenibHas cucteMa», «OHJLOKPHUHHAs cucTteMa», «CTpoeHue MBIIILbI»,
«MmmyHuTeT», «KumeuHonosocTHele», «(CxemMa NHUTaHUS  PacTeHUU»,
«KpoBeHOCHbIE CUCTEMBI T103BOHOYHBIX JKUBOTHBIX», «CTpOeHue TUJpbl»,



«CTpoeHue 1y1aHapun», « BHyTpeHHee CTpoeHue 10XKeBoro yepssi», «HepBHas
cuctema pbib», «HepBHasg cucrema JsSTymiKu», «HepBHasi cucrema
rpecMbIKaroLuxcs», «HepBHas cucrema nTuly», «HepBHas cucrema
MJIeKONUTarLux», «HepBHas cuctema uenoBeka», «Peduiekc».

O6opy/0BaHMe: CBETOBOM MHUKPOCKOI, MUKpOTIperiapaThl OIHOK/IeTOUHBIX
OpPraHu3MOB, MHKpOIIpernaparbl TKaHed, PaKOBHMHBI MOJITFOCKOB, KOJIJIEKLIAW
HACeKOMBIX, UTJIOKOXKUX, >KUBbIe 9K3eMIUISIpbl KOMHATHBIX pacTeHul, repbapuu
pacTeHUM pasHbIX OT/Jes0B, BJaXHble Tpernaparbl JKUBOTHBIX, CKeJeTbl
TO3BOHOUHBIX, KOJIZIEK[IMA 0eCro3BOHOUHBIX >XUBOTHBIX, CKeJieT 4YeloBeKa,
o60py,q03aH1/Ie ANl IEMOHCTPALMM TIOYBEHHOTO ¥ BO3/YIIHOIO THTaHMs
pacTeHuii, paciieryieHuss Kpaxmana u Oe/KOB MOJ /eicTBreM (hepMeHTOB,
obopyZioBaHUe il [IeMOHCTpPAl[UM OIbITOB 110 W3MEPEHHUI0 >KU3HEeHHOU
EéMKOCTH JIErKMX, MeXaHW3Ma /JbIXaTelbHbIX [BWKEHWUW, MOJeINu TOJIOBHOIO
MO3ra pa3/IMuHbIX )XUBOTHBIX.

JIaGopaTopHas padorta «l/i3yuyeHue TKaHel pacTeHHI».

JIaGopaTopHas padoTa «Vi3ydyeHre TKaHel >KUBOTHBIX».

JIaGopaTopHas pabdora «l/i3ydyeHre OpraHoB I[BETKOBOTO PaCTEHUSI».

Tema 10. Pa3MHO)KeHue U pa3BUTHE OPraHU3MOB

®dopMbI pPa3MHOXKEHUST OpPraHU3MOoB: Oecriosnioe (BK/IFOUasi BeTeTaTUBHOE) U
nosioBoe. Bugsl 6ecriosioro  pa3MHOXKEHUs: TMOYKOBaHUe, CIIOPYJISLUS,
(parmeHTaLys], KJIOHUPOBaHUe.

[TonoBoe pa3amHoxeHUe. [1onoBbIe K/1eTKM, WK rameTbl. Meio3. Ctaauu
merio3a. [loBeseHuve xpomocom B Meino3se. Kpoccunrosep. buonornueckui
CMBICJT Meli03a M TOJIOBOro nporecca. Merno3 U ero MecTo B )KU3HEHHOM L{MKJIe

OpraHH3MOB.
Hpe/:[3 oApllieBoe pa3Butve. ['ameroreHe3 y >XUBOTHBbIX. [lonoBbie
kenespl. OOpa3oBaHMe M pa3BUTHE TMOJOBBIX KieTokK. CrnepmaroreHes u

ooreHe3. CTpoeHHe MOJIOBBIX K/IETOK.

OmiofoTBOpeHHe ¥ SMOpHUOHA/IbHOE Pa3BUTHE J>XMBOTHBIX. CroOCOOBI
OIIOZIOTBOPEHMS: HAapY’>KHOe, BHYTpeHHee. [lapTeHoreHes.

VuauBuyasbHOe pPa3BUTHE OpPraHU3MOB (OHTOTeHe3). DMOpHOJIOTHS —
HayKa O pa3BUTUM OpPraHu3MoB. MopgoeeHe3 — 00HA u3 21aeHbix npobaem
smbpuonoeuu. KoHnyenyuss mopgozeHos u modeau mopgoeeHesa. Cramuu
sMOpHoreHesa J>KMBOTHBIX (Ha mpuMepe narymku). Jpobnenwe. Twurbl
npobnenus.  /lemepMuHUpOBaHHOe U  HeOepMUHUPOBAHHoe  Opob/eHue.
baacmyna, munbl 6aacmyn. OcobeHHOCTH ApobjeHUsT MJIEKOTIMTAIOIINX.
3apojplilieBble  JUCTKU (TacTpy/siuusi). 3akjaaZjka OpraHoB M TKaHeW U3
3apOJBIIIEBbIX JIUCTKOB. B3aWMHOe BiusiHMe YacTel pPa3BUBAIOIIETOCS
3apo/piiiia (3MOpHOHAbHAs UHAYKIMS). 3aK/a/iKa TiJlaHa CTPOEHHUsT >KUBOTHOTO
KaK pe3yabTaT HepapXxuyecKWX B3auMOJENCTBUM TeHOB. Brnusinne Ha
9MOpHOHATbHOE PA3BUTHE Pa3/IMUHbIX (DAKTOPOB OKPY’KaloIliel cpeibl.

PocT ¥ pa3BUTHe >XUBOTHBLIX. [ToCcTaIMOpUOHaNbHLIN TiepuoA. IIpsMoe u
HemipsiMoe pa3BuTHe. Pa3ButHe c MeTamopdo30M Yy 0ecli03BOHOUHBIX U
MO3BOHOUHBIX >XMBOTHBIX. BHO/0rMueckoe 3HaueHWe TPSIMOTO0 M HeMpsIMOro
pa3BUTHS, UX pacpoCTpaHeHUe B Mpupoze. TUMbl pocTa )KUBOTHBIX. PaKTOPLI
peryyisiliid poCTa >KUBOTHBIX U uejioBeKa. CTaguu TOCTIMOPUOHATBHOTO
pa3BUTHs y KUBOTHBIX U uesioBeKa. [lepropl oHTOreHe3a yesnoBeka. CtapeHue
Y CMepThb Kak O010J/IoTHUecKye TpoIiecchl.

PasMHOXeHHe U pa3BuThe pacteHud. ['ametodurt u crnopodut. Meiio3 B
JKU3HEHHOM 1MKjie pacteHuil. OOpa3oBaHWe CIiOp B TIpoljecce Mekio3a.
'ameToreHes y pacteHuid. OIUIOAOTBOpEHWE U pa3BUTHE PACTUTENbHBIX



opraHu3MoB. [[BoiHOe OII0/J0TBOpeHHe y [IBETKOBLIX pacTeHui. Obpa3oBaHue
Y pa3BUTHe CeMeHH.

MexaHU3MBbI peryJisiLiii OHTOTeHe3a Y PaCTeHU U )KUBOTHBIX.

JeMoHcTpanuu

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

Tabmuupl U cxeMbl: «BereTaTuBHOe pa3MHOXKeHHe», «Tumbl Gecrosnoro
pa3sMHOKeHUs», «PasMHOXeHUe XIaMUJIOMOHAb», «PasMHOKeHHe 3BIJIeHbI»,
«PasmMHOXeHMe  ruapbl», «Melo3», «XpomocoMbl», «['ameToreHes»,
«CTpoeHue SIMLEeK/IeTKH U CriepMaTo30u/a», « OCHOBHbIE CTalud OHTOreHe3a»,
«[Ipssmoe v HempsiMoe pa3BuTHe», «Pa3BuTHe MalCKOro >Xyka», «Pa3Butue
capaHun», «Pa3BuTHe JNATyLIKW», «[IBOMHOE OIJIOAOTBOPEHHE Y LIBETKOBBIX
pacteHui», «CTpoeHHe CeMSIH OJHOJOMBHBIX W [BYAOJbHBIX paCTeHUN»,
«KV3HeHHBIM LMK/ MODCKOM KamycTbl», «’KHW3HEHHBId LMK MXa»,
«KU3HEHHBIN LIUK/T TAalIOPOTHUKA», «KU3HEHHBIN [[UK/T COCHBI».

O6opy/joBaHMe: CBETOBOM MUKDPOCKOI, MUKDOIIperaparhl SIMLIEK/IeTOK U
CIIepMaTo30M/i0B, MoZe/b «LIUK/T pa3sBUTHUSA JIATYLLKW».

JlabopaTopHasa pabGora «/I3yueHuWe CTpPOeHHs TIOJIOBBIX KJ/IeTOK Ha
rOTOBBIX MUKpOIIperiaparax».

IlpakTnueckas padora «BbisiBieHWe MPU3HAKOB CXOJCTBA 3apO/bILIei
[103BOHOYHBIX JKUBOTHBIX».

JlabopaTopHasa pabora «CTpoeHHe OpraHOB pPa3MHOXEHHs BBICIINX
pacTeHUI».

Tema 11. I'eHeTKa — HayKa 0 HAC/JIEACTBEHHOCTH M HU3MEHUMBOCTH
OpraHu3moB

Wctopusi CTaHOB/EHUSI U Pa3BUTHUS TeHEeTUKHW KaK Hayku. Paboter T
Menpens, I'. ge ®pusa, T. Mopraza. Poib oTeyeCTBeHHBIX YUYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KosbijoBa, H. V. BaBunosa, A. H. Beno3sepckoro, I'.
. Kapneuenko, FO0. A. ®ununuenko, H. B. TumogeeBa-Pecosckoro.

OcCHOBHbIe TeHeTUUeCKHMe TIOHATUS UM CUMMBOJIBL.  ['OomosioruyHbIe
XPOMOCOMBI, ajijie/ibHble TeHbl, aJbTepHaTHMBHbIE TMPU3HAKW, JOMUHAHTHBIA U
peLleCCUBHBIN TIPU3HAK, TOMO3Ur0Ta, TeTepO3UroTa, YUCTasi JIMHUS, TUOPU/BI,
reHoTur, eHoTHI. OCHOBHBIE METO/bl T'eHEeTHKH: rH6pH,qonoqueCKI/n/1
LIATOJIOTUUECKUM, MOJIEKY/ISIPHO-TeHeTUUeCKUM.

JeMoHcTpanuu

IToprpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kosbsnos, H. .
BaBunos, A. H. benosepckuis, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B.
Tumogees-PecoBckuii.

Tabsuie! ¥ cxeMbl: «MeTo/[bl TeHeTUKW», «CXeMbI CKPel[UBaHUs».

JlabopaTopnasa paGora «/lpo3oduna Kak OOBEKT TreHeTUYecKuX

HCCJIe[JOBAaHUM».
Tema 12. 3aKOHOMEpPHOCTH HaC/1eJCTBEHHOCTHU
MonorubpugHoe ckpemyBanue. IlepBeiii 3akoH MeHjenss — 3aKoH

elMHOOOpa3usi TUOPHUIOB TI€PBOr0 TIOKOJeHWs. I[IpaBUIO OMHUHMPOBAHMS.
Bropoli 3akoH MeHjens — 3aKOH paclieryieHusl NpyU3HakoB. LluTosmornueckre
OCHOBBI MOHOTHOPHIHOTO CKpeIUBaHus. ['UIToTe3a YMCTOTHI TaMeT.

AHanusupyroniee CKpell1BaHue. [TpomeKyTOUHBIM XapakTep
Hac/el0BaHus. PaciienieHre MpU3HaKOB MPY HEMTOJTHOM JJOMUHUPOBaHUU.
NurubpugHoe ckpeluBaHWe. TpeTwii 3akoH MeHzenss — 3aKOH

HE3aBUCUMOrO  Hac/je[oBaHWs  TPU3HAKOB. LlUTo/morvueckve  OCHOBBI
JTUTUOPUIHOTO CKPEeIUBaHUSI.



CuervieHHOe  Hac/iefioBaHWe TIpu3HakoB. Pabotet T. MopraHa.
CueryieHHOe Hac/je[loBaHWE TeHOB, HapylleHWe CLeIJIeHUs MeXAy TeHaMH.
XpOMOCOMHasi TeOpHysi Hac/1eZICTBEHHOCTH.

['eHeTrKa mosia. XpOMOCOMHBIM MeXaHU3M OIlpe/ie/ieHus 1oa. AyTOCOMBI
¥ TIOJIOBBIE  XpPOMOCOMBI. ['OMOrameTHbld W  reTeporamMeTHbIM  MOJI.
'eHeTnueckass CTpyKTypa IMOJOBBIX XpPOMOCOM. HacseoBaHve TIIPU3HAKOB,
CLIETVIEHHBIX C [TOJIOM.

leHoTHnn Kak LesiocTHasi cucrteMma. llneloTponusg — MHOXKeCTBEHHOe
JlelicTBhe TeHa. MHOXXeCTBeHHBbIM asuiesiv3M. B3anMogieinicTBue HeassenbHBIX
reHoB. KommiemeHTapHOCTh. OnucTas. [Tonmepus.

['eHeTHUeCKU KOHTPOJIb Pa3BUTHUSI PACTEHUMW, KUBOTHBIX M 4e/lOBeKa, a
TakXe (PU3MOJIOTUUECKUX TIPOLIeCCOB, TOBEJEHUS] U KOTHUTHMBHBIX (DYHKLMM.
eHeTUUeCKHMe MeXaHHW3Mbl CHMOMOTeHe3a, MeXaHW3Mbl B3aUMO/ENCTBUS
«X03fMH — TMapas’uT» U «XO35IMH — MHUKPOOUOM». ['eHeTHuecKue acreKThl
KOHTPOJISI U U3MEHeHHs HacJ/le[CTBeHHOM MH(OpPMaLy B MOKOJIEHUSX KJIETOK U
OpPraHu3MOB.

JeMoHCcTpanuu

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

Tabmuupbl u cxembl: «[lepBbiii U BTOpOU 3akoHbI MeHzens», «TpeTuit
3aKOH  Menzena», «AHanusupyroliee CKpelBaHue», «HernonHoe
JOMUHHpOBaHUe», «ClLelJIleHHOe Hac/e/l0BaHue IIPU3HAKOB Y JpPO30(UIIbL»,
«['enetnka mona», «Kapuotun uenoBeka», «Kapuotun [po30Quib,
«Kapuotun nrTuue», «MHOXeCTBeHHbIM —annenusm», «B3aumopencTeue
reHOB».

O6opyoBaHMe: MOZeTb [jis JeMOHCTPALMK 3aKOHOB eMHO0Opa3us
rubpyJoB TepBOrO TIOKOJIeHWsT W pacIieryieHusi TIPU3HAKOB, MOJeNlb [Jis
JIeMOHCTpPALMM 3aKOHa HE3aBUCUMOIrO Hac/ieOBaHUSl TPU3HAKOB, MOJENb [/Is
JIeMOHCTPALMU CLIeTIJIEHHOT0 Hac/leJOBaHWsI TPU3HAKOB, CBETOBOM MHKPOCKOTI,
MUKpornpenapar: «/lpo3ogua».

IlpakTnueckass pabora «VI3yueHue pe3yJbTaTOB MOHOTUOPUIHOTO
CKpeIUBaHus y IpO30(UIbD».

IlpakTnueckass pabora «lI3yueHne pe3y/nbTaTOB JUTHOPUAHOTO
CKpeIUBaHus y IPO30(UIbD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHUYUBOCTH

B3aumogelictBue reHotvna M cpefibl Npd (HOPMUPOBAaHMK (PEHOTHUIIA.
V3MeHUMBOCTh TIpU3HaKoB. KauecTBeHHble W KOJMYECTBEHHbIE TPU3HAKMU.
Bu/ibl 13MEeHUMBOCTH: HEeHac/leICTBeHHas! U Hac/le/[CTBeHHas.

MogrudukaloHHasi W3MEHUYMBOCTb. Posib  cpeabl B (hOPMHUPOBaHUH
MOAU(PUKALIMOHHOU V3MEeHUHBOCTH. Hopwma peakLyu MpU3HaKa.
BapuanyonHneli psiig M BapuauuoHHasi kpuBasi (B. WoranHcen). CBoricTBa
MOJU(PUKALIMOHHON U3MEHUYMBOCTH.

I'eHoTHUIIMUECKAas N3MEeHUYNBOCTL. CBolicTBa reHOTUITUUEeCKOM
N3MeHUYMBOCTH. BI/I,Z[LI reHOTUITUUEeCKOM W3MeHUMBOCTH: KOM6I/IHaTI/IBHaF[,
MYTadlJUOHHAs.

Kom0OuHaTHBHass W3MEHUMBOCTb. MeM03 M TI0JIOBOM TIPOI[eCC — OCHOBA
KOMOWHATUBHON W3MEeHUMBOCTH. Po/ib KOMOWHAaTHBHOM HW3MEHUMBOCTU B
CO3[JaHUY TeHeTUUeCKOro pa3Hoobpa3us B rpejiesiax OHOTO BU/A.

MyTaloHHasi W3MeHUMBOCTb. BU/IbI MyTal[uii: TeHHble, XPOMOCOMHbIE,
reHoMHble. CIIOHTaHHble U WHAYLMPOBaHHble MYyTallUM. $laepHble WU
[[MTOIIa3MaTHuecke MmyTaumu. (ComaTuyeckde U TI0JIOBble  MyTal[UH.
[TpuurHbl BOZHUKHOBEHUSI MyTaluii. MyTareHbl U UX BAMSHUE Ha OPraHU3MBI.



3aKOHOMEPHOCTH MYTAalLMOHHOI'O Ipoljecca. 3aKOH FOMOJIOTMYECKUX PSLOB B
HacsiecTBeHHOU M3mMeHunBocTy (H.M. BaBunoB). BHesiepHasi U3MeHUMBOCTD U
HaC/1e,CTBeHHOCTb.

OnuzeHemuKka U 3NU2EHOMUKd, pO/ib 3Nu2eHemuyeckux Gakmopos 8
HACc1e008aHUU U U3MEHYUBOCMU (heHOmunuUYecKUux NpUsHAKos8 y Op2aHu3Mos.

JeMoHCcTpanuu

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

Tabmuiel 1 cxeMbl: «Buabl W3MeHUMBOCTW», «MoauduKaioHHast

HM3MEHUHBOCTb», «KombuHatvBHast 13MEHUYHBOCTbY, «Metio3»,
«OnnogoTBopeHue», «I'eHeTHueckKWe 3abo/jieBaHUS  ueoBeKa», «BuHpI
MYyTaLUii».

O6opy/10BaHUe: >KMBbIe U repbapHble IK3eMILISIPbl KOMHATHBIX PacTeHUH,
PUCYHKM ((poTorpadun) )KMBOTHBIX C Pa3/IMUHBIMU BUJJaMH M3MEHUUBOCTH.

JIabopaTopHas padora «/ccnenoBanue 3aKOHOMepHOCTen
MOJU(PUKALIMOHHOM W3MeHUMBOCTH. [loCTpoeHMe BapHalMOHHOIO psfa W
BapUaLlMOHHOU KPUBOU».

IlpakTnueckas pa6ora «Myrtauuu y Jpo3oguibl (Ha TOTOBBIX
MUKpOIpernaparax)».

Tema 14. I'eHeTHKa yes10BeKa

Kapuorun yenoBeka. MexgyHapo/Has porpamma MCC/iej0BaHusl FeHoMa
yesioBeKa. MeToAbl U3ydeHHWs TeHeTHMKW YeJioBeKa: TIeHeaJloruvyecKui,
O/TM3HELI0BBIH, LUTOT eHeTUYeCKUM, MONYJ/IILIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJIIPHO-T€HeTUYECKHUU. CoBpeMeHHOe  oripefiejieHWe  [eHOTUIIA:
TIO/THOTeHOMHOE CeKBeHVpOBaHWe, FTeHOTUITMPOBaHUe, B TOM YUC/Ie C TIOMOILLbIO
[MlIP-ananmu3a. HacnencTBeHHble 3abosieBaHUSI  uesioBeKa. ['eHHble U
XpOMOCOMHbIe ~ 0Oosile3HM  yesioBeKa.  bome3Hu  c  Hac/je[CTBeHHOMN
TIpe/ipacrioyIoKeHHOCThIO. 3HaueHue MeJMLIUHCKON reHeTHUKU B
TIpeJJOTBPALLeHUU U JIeUeHUHM TeHeTUuecKuX 3abosieBaHUM uesioBeka. Mequko-
reHeThYecKoe KOHCYJ/IbTUPOBaHHUe. CTBOJIOBBIE  KJIETKU. ITonsitne
«TeHeTUUeCKOro Trpy3a». OTUUYecKHe acreKTbl WCCaefoBaHui B obmactu
peZlakTUPOBaHUs TeHOMa U CTBOJIOBBIX KJIETOK.

'eHeTrueckre (akTOpbl MOBBIIEHHOW UYYyBCTBUTE/IBLHOCTH YeJIOBeKa K
¢u3rUuecKOMy UM XMMHWUECKOMY  3arps3HEHHI0  OKpYXKarollerl  Cpefpbl.
["'eHeTHyecKas npezapacriooKeHHOCTb Yesl0BeKa K MaTO/I0rHsIM.

JeMoHcTpanuu

Tabmuip u cxembl: «KapuoTtun uenoBeka», «MeTo/bl U3yUeHHs] TeHETUKU
yesioBeKa», «['eHeTHYecKre 3a00/1eBaHUS UeIOBeKa».

IlpakTnueckas pabora «CocraBjieHre U aHa/Ii3 POAOCTOBHOW.

Tema 15. Cetekuusi OpraHu3sMoB

[NomecTukalyss U cenekUus. 3apoXKAeHUe CeJleKUWU U [OMeCTUKALUU.
Yuenne H. U. BaBunoBa o LleHTpax MNpoOUCXOXJeHUsT W MHOroo0Opa3sus
KY/JIbTYPHBIX pacTeHui. Poib ceyleKMM B CO3[jJaHMM COPTOB PacTeHUW U MOPOJ,
KUBOTHbIX. CopT, mnopoza, IwWITaMM. 3aKOH TOMOJIOTUYECKUX PsL0B B
HacneACcTBeHHOU wu3MeHunBocTM H. V. BaBuioBa, ero 3HaueHwe [jist
CeJIeKI[MOHHOU PabOoTHI.

MeTozbl cenekIMOHHON paboThl. VICKycCcTBeHHBIN OTOOP: MacCOBBIN U
WHAVBUAYaAlbHbIM.  JTambl  KOMOWHALMOHHOW  cesieKUuu.  VcrmbiTaHue
Mpou3Bo/uTeIel TI0 MOTOMCTBY. OTOOp TO TeHOTHUIY C TIOMOILbIO OLIeHKU
(deHOTHIAa TTOTOMCTBA ¥ OTOOP TI0 TEHOTHUITy C TIoMoII[bI0 aHamu3a JHK.

WcKycCcTBeHHBIN ~ MyTareHe3 KaK MeTOJ[ CeJIeKLIMOHHOM  paboThl.
PaguaioHHBId M XUMUYECKMHA MyTareHe3 KaK WCTOYHMK MyTalUdd Yy



KYJIbTYPHBIX ()OPM OpraHu3MoB. VCrosib30BaHMEe F€HOMHOIO pelaKTHPOBaHUS
1 MeTO/[0B peKoMOUHaHTHBIX [THK 171 monmyyeHrst ICXOJHOTO MaTepuana Ayis
CeJIeKL1N.

[Tonyyenue TTOJTUIIJIOU/IOB. BuyTtpusuioBas rubpuar3aLvs.
Bu3KOpO/CTBEHHOe — CKpelljMBaHWe, Wid UWHOpuauHT. HepozacTtBeHHOe
CKpeIlVBaHWe, WX ayTOpuauHr. ['eTepo3uc U ero mpuuuHbl. Vcmoab3oBaHue
reTeposuca B cenekuui. Otaanéunas rubpupusanust. [Ipeogonenve Gecriopus
ME>KBUJIOBbIX TUOPUIOB. [IOCTH)KEeHUS] Ce/leKI[MM pacTeHud U >KUBOTHBIX.
«3enéHas pesonoyus».

CoxpaHeHHe U M3yuyeHUe TeHEeTUUeCKUX PeCypCOB KYJIbTYPHBIX paCTeHUH
U UX [UKAX PpOAWYeld [Isi CO3[jaHUsI HOBBIX COPTOB W THUOPUIOB
CeJIbCKOXO3UCTBEHHBIX Ky/bTYp. M3yueHue, coxpaHeHue U ynpae/neHue
2eHemu4eCKuUMU  pecypcamu  CeAbCKOXO3AUCMBEHHbIX U  NPOMbIC/A08bIX
JICUBOMHBIX 8 Ye/asaX Y/AYYWeHUsl CyuwjeCmsylowjux U CO30dHUsi HO8bIX NOpOO,
AUHUU U KpOCCOB, 8 MOM uucie C NpUMEHEHUEeM CO8PeMEHHbIX Memooo8
HAYUHbIX UCCAe008aHUll, Neped08blx Uudell U NnepcneKmueHbIX MexXHOoA02Ull.

JeMoHCcTpanuu

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

Tabmubl u  cxembl: «L[eHTpbI TIPOMCXOXKZEHHST W MHOroobpasusi
KY/JIbTYPHBIX PacTeHWi», «3aKOH rOMOJIOTUYECKMX DSZIOB B HacC/ae[CTBEHHOU
W3MEHUHBOCTU», «MeTofpl  cenmeKiyn», «OThanéHHas THOpUAW3aLUs»,
«MyTareHes».

JlabopaTopHasa pa6ora «lI3yueHne COpPTOB KyJIbTYPHBIX DPAacTeHUM U
T0POJ, JOMAIIHUX JKUBOTHBIX».

JlabopaTopHas padora «/I3yueHre MeTO/[0B CeIeKIIUM PAaCTeHUIN».

IlpakTnueckas pabora «IIpuBUBKa pacTeHUl».

IKckypcuss «OCHOBHBbIE METO/bI M JOCTWKEHHUs CeJeKL[UM pacTeHur U
JKUBOTHBIX  (Ha  CeJIeKL[MOHHYIO CTaHLIUIO, IJIEMEHHYI0  (epmy,
COPTOMCITLITaTe/IbHBIM yUYaCTOK, B TEIUVINYHOEe XO3SICTBO, B JiabOpaTOpHio
arpOyHMBEPCUTETA U/TM HAYUHOTO LIEHTPA)».

Tema 16. BuorexHos0rusa U CHHTeTHYeCKasi 0M0JI0rUst

OOBeKThl, UCTIONb3yeMble B OMOTEXHONOTUM, — KJIeTOUHble U TKaHEeBbIe
KY/JbTYpbl, = MHUKPOOPraHW3Mbl, = UX  XapakKTepucTuka. TpaaurioHHas
buoTexHomnorusi: xjaeboreueHue, TO/yueHUe KHUCIOMOJIOYHBIX TIPOAYKTOB,
BUHO/le/e. Mukpobuosoruueckuii cuHTe3. OOBEKTbl MHUKPOOHOIOTMUECKUX
TexHoJiorui. [Tpon3BoCTBO Oesika, aMUHOKUC/IOT ¥ BUTAMUHOB.

Co3/jaHre TeXHOJIOTUM M MHCTPYMEHTOB LieJIeHalrpaB/leHHOr0 W3MeHEeHUs
U KOHCTPYHMPOBaHUSI TE€HOMOB C LIeJIbI0 II0JIyYeHWs OpraHusMoOB M UX
KOMIIOHEHTOB, COZIep>Kall[iX He BCTPeYaroliecs B MPUpPo/ie OMOCUHTeTHUeCKe
My TH.

KretouHas vrxeHepusi. MeTozbl Ky/IbTyphl KJIETOK U TKAHEW pacTeHUH U
*UBOTHBIX. Kpuobanku. ComaThueckasi rubpugusaiusi ¥ COMaTUUYeCKU
sMmbpuoreHes. Vcrnonb3oBaHue TarjioWoB B CeleKUU pacteHuil. IlosmyueHue
MOHOK/IOHA/IbHBIX aHmumesl. Hcnonb3osaHue MOHOK/IOHA/IbHBIX u
NONUK/AOHA/IbHBIX aHmumen 8 MmeouyuHe. VICKyCCTBeHHOe OIJIOAOTBOPEHHME.
PeKOHCTpyKI[MSl ~ AWLIEKIETOK W KJIOHWPOBaHHWE  JKUBOTHBIX.  MeToz
TPaHCIUIAHTALUU SI7iep KJIeTOK. TexHosno2uu 0300poe/eHust, Ky/Abmueupo8aHus U
MUKPOK/IOHA/IbHO20 PA3MHOMCEHUS! Ce/bCKOXO0351LUCMBEHHbIX Ky/Abmyp.

XpoMOCOMHasi M TreHHasi MHXeHepus. VICKyCCTBeHHbIM CUHTE3 TeHa U
KOHCTpyupoBaHue  pekomOuHaHTHbIX JIHK.  Co30aHue  mpaHceeHHbIX



opeaHu3mos. JlOCTV)KeHUsI U TepCHeKTMBBl XPOMOCOMHOM UM TeHHOU
WH)KeHepyr. DKOJIOTHUeCKre U 3THUecKre mpobieMbl rfeHHOM UHXeHepUH.

MepunHckue OuortexHosioruu. [loctreHoMHasi 1udpoBas MeULIMHA.
[MLIP-muarHocTikKa. MeTabO/MOMHBIM aHa/MW3, TeHOLIEHTPUUeCKHU aHaIu3
[poTeoMa 4YejioBeKa [/ OLIeHKU COCTOSHHUS ero 340poBbs. Vcrosb3oBaHue
CTBOJIOBBIX KJeTOK. TaprertHass Teparusi paka. 3D-OuourkeHepusi mjis
pa3paboTKy (yHAAMEHTa/lIbHbIX OCHOB MeAULMHCKUX TEeXHOJIOTUM, CO3/JaHus
KOMII/IEKCHBIX TKaHel coueTaHWeM TeXHOJIOTHM TPEXMepPHOro OMOTIPUHTHHTA U
ckagosguHra /15 peleHuys 3a/iau epCcoHaIM3UpOBaHHOM MeULVHBIL.

Co3paHue BeKTOPHBIX BAaKIMH C Liefbi0 obecrieueHrss KOMOMHUPOBAHHOM
3amumThl OT Bo30OyauTesieli OPBU, ycraHOB/ieHre MOJIEKY/ISIPHBIX MEeXaHW3MOB
¢yukuronupoBanusi PHK-cozmepkamyx  BHUPYCOB, BBI3BIBAIOIIUX — 0CO00
oracHble 3a00JieBaHUs ueioBeKa U JKUBOTHBIX.

JeMoHcTpanuu

Tabmuubt u  cxembl:  «Mcrmonb3oBaHWe — MUKPOOPTaHHW3MOB B
MPOMBILLIJIEHHOM — TIPOU3BOACTBe», «KiyetouHass uHXeHepus», «['eHHas
HUHXXEHEDUSI».

JIaGopaTopHas padora «l3yueHre 00HEeKTOB OHOTEXHOIOTH.

IIpakTHyeckas padora «IlonyueHre MOTOYHOKUC/IBIX TIPOAYKTOBY.

IKcKypcuss «bHOTeXHONOrMsl — BakKHeMIlas TMPOU3BOJUTENbHAs Crja
COBPEMEHHOCTH (Ha OMOTeXHOIOTUYecKoe TPOU3BO/ICTBO)».



IVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOI'MN HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA30OBAHUSA

JINUHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnvBaeT TpeOOBaHUs K pe3y/bTaTaM OCBOEHUS
00yJarIMMHUCS TporpaMM CpefHero oO0Ii[ero o0pa3oBaHUsS: JIMUHOCTHEIE,
MeTaripeIMeTHbIe U TIpeIMeTHBIE.

B CTpyKType J/MUYHOCTHBIX pe3yJ/IbTaTOB OCBOEHHWS TMPOrpaMMbl TI0
6rosIOrMK Bbife/IeHbl C/IeyIOL1e COCTAB/ISAOIIME: OCO3HaHKe 00YUaroLUMUCS
POCCHUMCKOU TpakZAaHCKOU HAEHTUUYHOCTH — TOTOBHOCTU K CaMOPa3BUTHIO,
CAMOCTOSITEJILHOCTH M CaMOOTIpeZie/IeHUI0, Hajiuyue Momueayuu K oOydeHuro
buosioruu, yeneHanpaesneHHoe pazgumue BHyTPEHHUX yOeXK/JEHUHA TMUHOCTH Ha
OCHOBe KJ/HOUEBBbIX LIEHHOCTEM MW MWCTOPUYECKUX TPAJULIMA  pa3BUTHUSA
OMO0/IOTUUeCKOTO  3HAHUS, 20MOBHOCMb U CNOCOOHOCMb  OOYYArLUXCS
DYKOBOZICTBOBATbCSI B CBOEHM  [JIeATeIbHOCTU  L|€HHOCTHO-CMBIC/IOBBIMHU
yCTaHOBKAaMMU, TPHUCYIIUMH CHUCTeMe OMOJIOTHYecKOro oOpa3oBaHUsl, Haauuue
NpasoCco3HAaHUsi SKOJIOTUUYECKON KYJbTYpPbl, CNOCOGHOCMU cmasumb 1ieJid U
CTPOUTH )KU3HEHHBIE TJIaHbI.

JINUHOCTHBIE ~ pe3y/ibTaTbl OCBOEHUS TpOrpaMMbl T0  OuonorHUn
JOCTUTAIOTCSI B eQUHCTBe YyueOHOW U BOCIUTATeNbHOM [JesSTeTbHOCTU B
COOTBETCTBUM C  TPAJULMOHHBIMA  POCCHUHWCKUMHM  COLMOKYJIbTYDPHBIMH,
HWCTOPUUECKUMU U JIYXOBHO-HPAaBCTBEHHBIMU I1€HHOCTSIMM, TIPUHSTHIMUA B
o01llecTBe TpaBWIaMKd ¥ HOPMaMU TIOBeJleHUs] M CIIOCOOCTBYIOT TIporieccam
CaMOTO3HaHMs, CaMOBOCIIMUTAaHWS W CaMOpa3BUTHS, pa3BUTUSI BHYTPEHHeH
MO3WLIMKA JIMYHOCTH, MAaTPUOTU3MA U YBa)KEHUS K 3aKOHYy M IIPaBOMOPSKY,
YesioOBeKY Tpy/a U CTapIllieMy TOKOJIeHUI0, B3aMMHOTO yBa)KeHUs], Oepe>KHOT0
OTHOLLEHHUS K_KYy/JbTYPHOMY HAac/lIe[di0 W TPaJULKUsM MHOTOHALMOHAILHOTO
Hapoga Poccurickor ®@ezfiepanyn, IpUPOJe M OKPY>KaroLen cpeje.

JInuHOCTHBIE pe3y/bTaThl OCBOEHUS yueOHOro TipeaMeTra «bBuomOrHs»
AIOJDKHBl ~ OTP@XaThb  TOTOBHOCTb M CMOCOOHOCTH  oGyyarowmxcst
PYKOBOACTBOBAaTbCsl  C()OPMHUPOBAHHOW BHYTPEHHEH TMO3WLMeH JIMYHOCTH,
CHCTEMOW LIEHHOCTHBIX OPHEHTALMH, MO3WTHUBHBIX BHYTPEHHHX y6e>K,quHH
COOTBETCTBYIOL[UX TPAAUL[MOHHBIM LIEHHOCTSIM POCCHMCKOrO  0O0II[ecTBa,
paclllipeHre >KA3HEHHOrO0 OMNbITa W ONbITa JeATeJbHOCTH B IpoLecce
peanu3ali OCHOBHBIX HarlpaB/eHWM BOCIUATATe/TbHOU [1eATe/TbHOCTH, B TOM
YyKCJIe B YaCTH:

1) rpaxAaHCKOr0 BOCIMTAHUSA:

c(OpMHUPOBAHHOCTb ~ TPaXKAAHCKOM  TIO3WIMM  OOydJaroimierocs  Kak
AaKTUBHOTO ¥ OTBETCTBEHHOT'O WeHa POCCUMCKOro 00IIecTBa;

OCO3HAaHHEe CBOWX KOHCTUTYLIMOHHBIX TIpaB W 00s3aHHOCTEH, yBa)kKeHue
3aKOHa U MpaBOMOPsAIKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKOM [eSTe/IbHOCTH TMpU CO3JaHUU
yueOHBIX TIPOEKTOB, PellleHnH YueOHBIX U M03HaBaTeTbHbBIX 3a/jau, BHIOTHEHUU
010/I0TMUeCKUX IKCIIePUMEHTOB;

CIIOCOOHOCTh OTpefieIiTh COOCTBEHHYIO TO3ULIMI0 TI0 OTHOLIEHUI0 K
SIBJIEHHSIM COBPEMEHHOU YKU3HU U O0BSICHATH eé;

yMeHHe YUUTHIBATh B CBOUX [IeMCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMO/IeNCTBUS JItOJiel C pa3HbIMU yOeXIeHUSIMU, KyIbTyPHBIMU L{EHHOCTSIMU
Y COLIMAJIbHBIM T0JI0KEHUEM;



TFOTOBHOCTb K COTPYAHUYECTBY B IIpPOLIeCCe COBMECTHOTO BBITIOJIHEHHUS
yueOHbIX, TI03HABAaTeNbHBIX M WCC/IeA0BaTeNLCKUX 3aflau, YBa)KUTEIbHOTO
OTHOIIIEHHWsT K MHEHHIO OIMOHEeHTOB TIpU OOCYX/IeHWHM CIIOPHBIX BOTPOCOB
O10/I0TUUeCKOTO COZlepP>KaHus;

TOTOBHOCTb K T'YMaHUTApPHOM M BOJIOHTEPCKOU [1eATe/IbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMHPOBaHHOCTh POCCUMNCKOU IPa’K/IaHCKOM WUJIeHTUYHOCTH,
MaTpUoOTH3Ma, YBaKEHUS] K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Iepef
PopuHoW, ropfoctv 3a CBOM KpaM, CBOK PoauHY, CBOM SI3BIK M KYJbTYpY,
TMPOLLIJIOe Y HaCTOsIIIlee MHOTOHALIMOHAILHOT0 Hapoja Poccuy;

LIEHHOCTHOe OTHOLIeHWe K TPUPOJHOMY HacCleIui0 W MaMITHUKaM
MPUPOJBI, NOCTHXKeHUsM Poccruy B Hayke, MCKYCCTBe, CIIOPTe, TEXHOJIOTHSIX,
TpyAe;

CIMIOCOOHOCTh OIleHMBATh BK/AJ POCCUMCKUX YUEHBIX B CTaHOBJeHUE U
pa3BuTHe OMOOTHM, TIOHUMAaHHWsI 3HaueHHsi OMOIOTHH B TIO3HAaHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU UeI0BeKa U COBPEMEHHOT0 00I11eCTRBa;

uzeliHasi yOexx1EHHOCTh, TOTOBHOCTh K CIYy)KeHHI0 U 3aifuTe OTeuecTsa,
OTBETCTBEHHOCTh 3a ero Cy/50y;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMA:

OCO3HaHMe [[yXOBHBIX LIeHHOCTeH POCCUKCKOT0 Hapo/a;

Cc(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUUECKOT0 MOBe/IeHNs;

CMOCOOHOCTH OL|eHMBATh CUTYAL[UI0 W MPUHUMATh OCO3HAHHbIE pelleHwUs,
OpPUEHTHPYSCh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTHY;

0CO3HaHHWe JINYHOTO BKJ/Ia/ja B IOCTPOEHHe YCTONUMBOTO OyIyIIiero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM DOJMTE/SIM, CO3[aHHI0 CeMbU Ha
OCHOBe OCO3HAaHHOI'O MPUHATHS LEHHOCTEN CeMEeNMHOM KU3HU B COOTBETCTBUU C
TpaJULIMSIMM HapoZoB Poccuu;

4) 3cTeTUYeCKOro BOCIUTAHUA:

JCTeTHUUeCKOe OTHOIIeHHe K MUPY, BK/IFOUasi 3CTETUKY ObITa, HAYYHOTO U
TeXHUUECKOTO TBOPUECTBa, CTIOPTa, TPY/ja, OOI[eCTBEeHHBIX OTHOIIIEHNUH;

MOHMMaHue >5MOLIMOHAIBHOTO BO3/J|€MCTBUS JKUBOW TIPUPOJBI U eé
LIeHHOCTH;

TFOTOBHOCTh K CAMOBBIDa)KEHHUIO B pa3HbIX BHJaX UCKYCCTBa, CTPeMJIEHHE
TMPOSIB/ISITh KaYeCTBa TBOPUECKOW JTMYHOCTH;

5) pusnueckoro BocnuraHus, POpMHUPOBaHUA KyJbTYpPbI 3J0POBbA U
IMOLMOHA/IBHOTO 0/1arono/Tyuus:

TOHMMaHWe U peanu3alusi 3[0poBOr0 W Oe3omacHOro oOpa3a >KU3HU
(3mopoBoe mMTaHWe, COOMIO/leHUMe TUTHEeHWUYeCKUX TIpaBUI U HODM,
cOa/laHCUPOBAHHBIM DEXUM 3aHSATUM W OTAbIXa, peryJsipHas Qu3nueckas
aKTUBHOCTH), OepeXXHOT0, OTBETCTBEHHOTO W KOMITETEHTHOTO OTHOILIEHUs K
coOCTBeHHOMY (PU3UUECKOMY U TICUXUUECKOMY 3/]0POBbIO;

MOHMMaHve LIeHHOCTM TMpaBWI WHAWBUAYaIbHOTO U KOJIJIEKTUBHOIO
Oe30macHOTO TIOBeZieHUsI B CUTYyallMsIX, YTIPOJKAIOIIUX 370POBBI0 U JKU3HU
IO JIeH;

OCO3HaHWe  TIOC/Ie[JCTBUM W  HENpUSTUS  BpPeJHBIX  IPUBBIYEK
(ynoTtpebsieHust aJIKOT0J1sl, HADKOTHUKOB, KYPeHHs);

6) TPy/10BOr0 BOCIMTAHUSA:

TOTOBHOCTB K TPYZY, OCO3HaHUe LIeHHOCTH MacTepCTBa, TPYJo/rooue;

TOTOBHOCTb K aKTWBHOW JeSITeIbHOCTA TeXHOJOTUYECKOM M COLMaTbHOU
HarpaB/IeHHOCTH, CIIOCOOHOCTH VHWLIMMPOBATh, TJIaHUPOBATh 17|
CaMOCTOSITe/TbHO BBIMOHATE TaKyIO [esiTeIbHOCTb;



UHTepeC K Ppa3IuuHbiM cdepaM TpodecCHOHATbHON  /1eATebHOCTH,
yMeHHe COBepIliaTb 0CO3HAaHHBIN BBIOOP Oyayliel nmpoheccuu U peann30BbIBaTh
COOCTBEHHbIE )KU3HEHHbIE TI/IaHbl;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMI0O M CaMOOOpa30BaHMIO Ha
MIPOTSDKEHUM BCel >KU3HU;

7) 9KOJIOTMYeCKOro BOCIIUTAHHA:

9KOJIOTUYECKHU 11eiec000pa3Hoe OTHOIIIEHWe K TPUPOZIe KaK HUCTOUYHUKY
YKW3HU Ha 3eMJie, OCHOBE eé CYIIleCTBOBaHUSI;

TIOBBIIIIEHHE YPOBHSI 3KOJOTMUECKOW KyJ/bTYphbl: IMPUOOpPETeHHe OIlbiTa
TIAHUPOBAHUST TIOCTYMKOB M OIIEHKM HX BO3MOJKHBIX TOC/AEACTBUUI [Jis
OKDY>Karollen cpefbl;

OCO3HaHHe TJI00aTbHOTO XapaKTepa KOJ0rMYecKUx MpobseM U MmyTel ux
pelleHHs;

CMOCOOHOCTh HCIIO/IB30BaTh MpPUOOpeTaeMble TMPU HM3yUeHWH OHOJIOTHU
3HAHUS W YMEHHUS TIpU pelleHUuH mpo0seM, CBA3aHHBIX C PalMOHAIbHBIM
NIPUPO/IONOJIb30BaHHEM  (COOJIOZIeHHe TIpaBU  TOBeJieHUss B TIPUPO/IE,
HarpaB/eHHbIX Ha COXpPaHEeHWe PABHOBECHS B KOCHUCTEMax, OXpaHy BH/IOB,
9KOCHCTeM, brocdepsl);

AaKTUBHOE HETpUATHEe [JeMCTBUM, TPUHOCSIIUX BpeJ OKpPY)KaloleH
TIPUPO/HON Cpejie, yMeHHe MPOTrHO3MPOBATh HeO/IaronpUsATHbIE SKOJIOTHUYECKHe
TI0C/IeICTBUS MPeANPUHUMAEMbIX JeMCTBUI U Mpej0TBpallaTh UX;

Ha/JlMule Pa3BUTOTO  9KOJOTMUYECKOTO  MBIIUIEHUS, SKOJIOTHYeCKOM
KY/bTYpbl, OIbITA JESTeJIbHOCTH SKOJIOTHUUECKOH HarpaB/JIeHHOCTH, YMEHUs
PYKOBO/ICTBOBATLCSI MU B MT03HABATe/IbHOH, KOMMYHHKATUBHOM U COL[HA/IbHOM
MpAaKTHKe, TOTOBHOCTM K YyuyaCTUIO B TIPAaKTUUYECKOH  JlesITeJIbHOCTU
9KO0JIOTMUECKOM HaTpaB/IeHHOCTH;

8) L[eHHOCTH HAyYHOT0 MO3HAHMA:

Cc(OPMHUPOBAHHOCTbL MHUPOBO33PEHMSsI, COOTBETCTBYIOIL[ETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH U OOIIeCTBEHHOM MPAaKTHUKH, OCHOBAHHOIO Ha AMajiore
KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHWIO CBOEr0 MeCTa B TOJUKY/IbTYPHOM
MHpE;

COBEpIIIEHCTBOBAHHE SI3bIKOBOM M UMTATeNbCKOH Ky/IbTYphbl KaK CpeZCTBa
B3aMMO/IEHICTBHSI MEXY JIFOZABMU U TIO3HAHUS MUPA;

MOHMMaHWe crelyudUKA OWO/MOrMM KaK HayKHW, OCO3HAHUS e€ PO/ B
(bopMHpOBaHMY paIJMOHA/ILHOTO HAYYHOTO MBILIIEHHUs, CO3/aHUH 11eJI0OCTHOTO
TpeJcTaB/ieHst 00 OKpY»KarollieM MHUpe Kak O e[MHCTBe MPHUPO/IbI, UejoBeKa 1
o0I[eCcTBa, B TMO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M peIleHud Mpobsiem
COXpaHeHHs TIPUPOZHOTO PaBHOBECHS;

yOeXX/IEHHOCTh B 3HAUMMOCTH OMOJIOTHH /11 COBPEMEHHOM I[UBU/IM3aL[UH:
obecrieueHrsi HOBOTO YPOBHSI Pa3BUTHSI MeAULIMHbBI, CO3/JaHUe MEePCIEeKTUBHBIX
OMOTEeXHO/OTUMH, CIOCOOHBIX pelllaTh PpecypcHble TMpo0/ieMbl  pa3BUTHS
yeJ/I0BeUeCTBa, NTOMCKA MyTeH BBIXO/Aa U3 T7I00a/bHBIX 9KOJOTMUECKUX MPoOieM
u obecrieueHust Tepexoja K YCTOMUMBOMY Pa3BUTHIO, palOHAIbHOMY
WCTO/Ib30BaHUIO TIPUPOJHBIX PeCcypcoB U (POPMHUPOBAHHIO HOBBIX CTAaHAApPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJIyU€HUM OMOJOrMUYECKMX 3HAHMM B I[eJIfX
TOBBIIIIEHUsT OOIIel Ky/bTypbl, €CTeCTBEHHO-HAayYHOH TPaMOTHOCTH, Kak
COCTaBHOH  vacTh  (YHKLUMOHAJBHOH  IPaMOTHOCTH  OOYYarOIUXCH,
(bopMHpyeMOit TTpH U3yUYeHUH OHOIOTHY;

MOHMMaHWe  CYIIHOCTH  METOJOB  TIO3HAaHWS, MCIIO/Ib3YeMBIX B
eCTeCTBEHHbIX HayKax, CITIOCOOHOCTH HCMO/b30BaTh MOJydYaeMble 3HAHUS /IS



aHasM3a U OOBSICHEHUS SIBJIEHUM OKPY>Kaloll[ero MUpa M MpOUCXOSAIINX B HEM
V3MeHeHU, yMeHue [ieiaTh 000CHOBaHHbBIE 3aK/IFOUeHUss Ha OCHOBe Hay4HbIX
(haKTOB Y MMEIOLIUXCS JAHHBIX C LeJIbI0 MOJIyYeHUs JOCTOBEPHBIX BbIBO/OB;

CIIOCOOHOCTh CaMOCTOSITe/TbHO UCIO/Ib30BaTh OMO/IOrHUecKre 3HaHUs IS
peltieHUst TPO06JieM B peasibHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHMe LIeHHOCTH Hay4YHOH JiesiTeIbHOCTH, TOTOBHOCTb OCYLLECTBJ/ISITh
MPOEKTHYI0 M UCCJIe[|0BaTeNbCKYIO JesTeTlbHOCTh UHAWBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U  CIIOCOOHOCTb K HENpephiIBHOMY 00pa30BaHUI0 U
camMo00pa3oBaHUI0, K aKTUBHOMY TI0JIyUeHUIO HOBBIX 3HAaHUU 10 OMOIOTUU B
COOTBETCTBUM C )KU3HEHHBIMU TIOTPeOHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IbTATDbBI

MertanpegMeTHble  pe3yJbTaTbl  OCBOEHHsI ~ yueOHOTO  TpeAMeTa
«brosorusi»  BK/IIOUAIOT: 3HAUMMbIE [T  (OPMHPOBAHUS MUPOBO33DPEHMUS
00yyaroLIMXCcsl  MEXIUCLMIUIMHAPHBIE  (MeXMpeAMeTHbIE)  0bLjeHayyHble
TIOHATHS, OTPaKaroIye I[eJIOCTHOCTh HAayuHOW KapTHHBI MHUpA U CHeruduky
METOZIOB TI03HAHWS, WCIO/Mb3yeMbIX B eCTeCTBEHHbIX HayKax (BeIecTBo,
JHEprusi, SIBJIeHWe, TMPOLIeCC, CUCTeMa, HayuHbIH (haKT, MPUHIIUII, TUIIOTe3a,
3aKOHOMEPHOCTb, 3aKOH, TeOpusi, HCC/ell0oBaHUe, Hab/rofieHre, W3MepeHwe,
JKCTIepUMEHT U JIpyTWe);  VHUWBepCa/libHble  y4yeOHble  JeMCTBUS
(Mo3HaBaTesibHbE, KOMMYHHMKATHBHbIE, DEry/ISTUBHbIE), ObecreurBaroLiye
cdopmupoBaHre GYHKIMOHATBHONW TPAMOTHOCTH U COLMATbHOM KOMITeTeHIIUN
00y4JarIMXcs; CIOCOOHOCTh  00yuarolUXCsi  HCIO/b30BaTh  OCBOEHHbBIE
MEXJUCLUIIMHAPHbIE, ~MHUDOBO33DEHUECKHe —3HAHUA M YHMBEpCabHble
yueOHbIe eMCTBYS B TI03HABATE/ILHOU U COL[UA/TbHOM TIPAaKTHKE.

B pe3ysnbTaTe wu3yueHWs OWONOTMM Ha YpOBHE CpefHEro o6iero
obpasoBanust y obyuaromjerocst OyayT CHOPMHPOBAHBI II03HABATE/IbHbIE
yHUBepCajbHble yuebHble /IefCTBUsI, KOMMYHHKATUBHbIE _YHUBEDPCA/bHbIE
yueOHble [JeMCTBUS, PpeTy/lATHBHbIE YHUBEPCA/TbHBbIE YueOHbIe IeHCTBUS,
COBMECTHasI [esiTeTbHOCTb.

MeTtarnpeMeTHbIe pe3y/bTaTbl OCBOEHUsI TPOrpaMMbl CpPeJHEro OOIero
o0Opa3oBaHus JO/KHBI OTPAXKaTh:

OB/lafleHHMe  YHMBepCA/JbHBIMH  Y4eOHBIMH  TMO3HABaTe/IbHBIMH
NeNCTBUAMU:

1) 6a3o0BbIe JIOrHUeCKHe AelCTBUA:

CaMOCTOSITE/ILHO (D OpMyJ/IUpOBaTh M aKTyaJM3upoBaTh Tpobiemy,
paccMaTpuBaTh €é BCeCTOPOHHE;

WCTIO/b30BaTh TIPU OCBOEHWHW 3HAHWM MPHUEMBI JIOTUYECKOTO MBILIIIEHUS
(aHanu3a, CUHTe3a, CpaBHeHWs, Kaaccudukauyy, o0001jeHus), pacKpbiBaTb
CMBIC/T OHO/IOTMUECKHUX TIOHATHHM (BBIJENATh WX XapaKTepHble TIPU3HAKH,
yCTaHaB/IMBATh CBSI3U C APYTUMU MOHITUSMU);

OTIpeiesIATh e [IesiITeJIbHOCTH, 3afiaBasi TapamMeTpbl U KPUTEPUU UX
JNOCTWDKEHUS, COOTHOCHUTH pe3yJ/IbTaThl [IeSITeIbHOCTH C T10CTaB/IeHHBIMU
L[eJISIMU;

UCTIOb30BaTh OuoJioruueckye TIOHATUS [ OOBsICHeHUST (aKTOB W
SIBJIEHAW YKUBOW TIPUPO/bI;



CTPOUTH JIOTUYECKHWEe pacCyXieHuss (MHIYKTUBHbIE, OeJyKTUBHbIE, TIO
aHaJIOTUU), BBISIB/ISITH 3aKOHOMEPDHOCTU U MPOTHUBOPEUMS B PaCCMaTpHBaeMbIX
sIBJIeHUsIX, (DOPMYJIMPOBATh BLIBO/bI U 3aK/IFOUEHMUS;

MPUMEHATb  CXEMHO-MOJe/bHblE  CPeACTBA [/ TIPe/CTaB/IeHHUs
CYIIIeCTBEHHBIX CBSI3€M M OTHOIIIEHWM B M3y4daeMbIX OHOJIOTHUeCKUX 0OBEKTax,
a TakkKe TPOTUBOPEYMM pa3HOr0 PO/ia, BBISIBJEHHBIX B  Pa3/IMUHbBIX
rMH(OPMaI[MOHHBIX UCTOUHHKAX;

pa3pabaThiBaTh TUIaH pelieHyst Mpob/ieMbl C YUETOM aHa/IM3a UMEROIIXCS
MaTepHa/bHbIX U HeEMaTepHabHbIX PECYPCOB;

BHOCUTh KODPEKTUBbI B [IeAT€/IbHOCTb, OLIeHUBAaTh COOTBETCTBUE
pe3y/IbTaToB LieJisiM, OLIeHUBAaTb PUCKU TOC/Ie/ICTBUN [esITe/TbHOCTH;

KOODJAWHUPOBaTb U BBIMOMHATH paboTy B  YCIOBUSX peasnbHOTO,
BUPTYaIbHOT'0 1 KOMOMHUPOBAHHOTO B3aUMOZEMCTBYSI;

pa3BHBaTh KpeaTUBHOE MBIILIJIEHHE TIPU PelleHNH XXKU3HEeHHBIX MTpo0ieM.

2) 0a3oBbBIe HCC/IE0BATE/IbCKHE IeHCTBUA:

B/lafieTb ~ HaBbIKaMU  yueOHO-MCCeoBaTeNbCKOM W TPOEKTHOU
JesiITeIbHOCTH,  HaBbIKaMH  paspellieHdss  Tpo0sieM,  CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITe/IbHOMY TIOMCKY MEeTO/OB pelleHUs] MPAaKTAYeCKUX
3a/lau, IPUMEHEHUIO Pa3/IMUHbIX METOJ0B MO3HAHUS;

WCIO0/Ib30BaTh pa3/iMuHble BUJbI AESTeTbHOCTH IO MOJy4YeHUI0 HOBOTO
3HaHUs, €r0 WHTEepIIpeTayy, MpeoOpa30oBaHUI0 W TIPUMEHEHHI0 B yueOHBIX
CUTYyaI[UsX, B TOM UHMCJIe TIPU CO3ZIaHUM YUeOHBIX W COI[HA/IbHBIX TTPOEKTOB,;

dbopMUpOBaTL  HAy4yHbIM  TUMN  MBIILIEHUS, BaZileTh ~ Hay4yHOU
TePMUHOJ/IOTHEN, K/TFOUeBbIMU MOHITUSIMA U METOIAMU;

CTaBUTb W (OpMYIHUpOBaTh COOCTBEeHHBIE 3aZlaud B 00pa30BaTeIbHOMN
JlesITeJIbHOCTU U )KU3HEHHBIX CUTYaLUsIX;

BBISIB/ISITh TIPUUMHHO-CJIe[ICTBEHHbIE CBSI3W W aKTya/u3UpOBaTh 3azauy,
BbIJIBUTaTh TUIIOTE3y eé pellleHus], HaXO[UTh apryMeHThI [Jis Jj0Ka3aTe/bCTBa
CBOMX YTBEP>K/EeHUM, 3a/laBaTh MTapaMeTphbl U KPUTEPUH PelleHus;

aHa/IM3UpOBaTh TIO/TyUeHHble B XO/le¢ pelleHus 3aJayd pe3y/bTarhl,
KPDUTUYECKH OLIeHUBaTb WX [JOCTOBEPHOCThb, TMPOTHO3UPOBAaTh WU3MEHEeHHe B
HOBBIX YCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OL[€HUBaTh IPHOOPETEHHBIH OIIBIT;

OCYIIIeCTB/IATh Iie/ieHallpaB/IeHHBIA TTOMCK TIepeHoca CPeZiCTB M CITOCOOOB
JIeCTBUS B MPO(eCCUOHaNTBHYIO CPefy;

yMeTb MepeHOCHUThb 3HaHWS B IMO3HABaTeIbHYIO U MPAKTHUECKYI0 00/1acTh
JKU3HelesiTe/IbHOCTH;

yMeTb UHTeTPHUPOBATh 3HAHUS U3 PA3HBIX MPeMETHBIX 00/1acTel;

BbIJIBUTAaTh HOBBIE U/IEH, TIPe/ljIaraTb OPUrMHAIbHbIE TTIOAX0/bI U PelleHus],
CTaBUTH MPOOIEMBI M 3a/IauM, JIOMYCKAIOII1e a/JlbTePHATUBHBIE PeIleHMHs.

3) pabora c uHdopmanuei:

OpUEHTUPOBAThCSI B pa3/IMUHbIX HCTOYHMKAX WH(MoOpMauuu (TeKCTe
yueOHOro mocobusi, Hay4HO-TIOMYJIIPHOM  JMTepaType, OMOIOTHMUECKUX
CJIOBapsiX U CIpPaBOYHMKAX, KOMITbIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHete),
aHa/IM3upoBaTh WH(MOPMALMI0 Ppa3/IMYHbBIX BUIOB U (HOPM TMpeACTaB/IeHUs,
KPUTUUYECKHU OL[€HHUBATh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUYUBOCT;

(dhopMy/IMpPOBAaTh 3arpOChl U TIPUMEHSITh Pa3/IMUHbIe MeTO/bI IPU MOUCKE U
orOope Ouosornueckor WHGOpPMAIUK, HeOOXOAUMOM [/ BBIMOTHEHUS
yueOHBIX 3a71ay;



NproOpeTaTh OMBIT WUCITO/Ib30BaHUS WH(GOPMaI[MOHHO-KOMMYHHUKAaTHBHBIX
TeXHOJIOTMH, COBEpIIEHCTBOBAaTb KY/JAbTYPY aKTUBHOIO  KCIOJIb30BaHUS
pa3/IMUHbIX TOUCKOBBIX CUCTEM;

CAaMOCTOSITeJTbHO ~ BbIOMpaTh ONTUMAIbHYIO (OpPMY  TIpe/CTaB/IeHUS
Ouonornueckor wH(GopMaruK (Ccxembl, TrpauKH, [AdarpaMMbl, TaOJHULIBI,
PUCYHKH U JIpyTOe);

WCTI0/Tb30BaTh HAyYHBbIM SI3bIK B KauecTBe Cpe/CcTBa NpH paboTe C
Ouonornueckor wuH(OpMaIMell: TIPUMEHSATb XUMHUeCKde, GHU3NUECKHe W
MaTeMaTUueCcKre 3HaKd U CUMBOJIBI, (hopmyJibl, abOpeBUaTypy, HOMEHK/IATYPY,
WCIIO/Ib30BaTh M Tpeo0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  Cpe/ICTBa
HarasiTHOCTH;

B/Ia/leTb  HAaBbIKAMM  pACO3HaBaHUsI W 3alluThl  UHGOPMAaLUU,
“HGbOpPMaI[MOHHOMN 6e3011aCHOCTH JTMUHOCTH.

On/afieHNe yHHMBepPCa/TbHBIMM KOMMYHUKATUBHBIMU JeUCTBUSIMH:

1) o0menue:

OCYLLeCTB/ISATH KOMMYHMKAllUM BO Bcex cdepax >KU3HM, aKTHBHO
yuacTBOBaTh B JHWa/iOTe WM AWCKYCCHU TI0 CYIIIeCTBY OOCY>KIaeMOM TeMbl
(ymeHue 3ajjaBaThb BOMNpPOCHI, BbICKA3biBaThb CYXKIEHUSI OTHOCUTEJIbHO
BBITIO/THEHHUS TIpe/j/laraeMOM 3a/lau, YUUThIBaTh UHTEPeChl U COr/IaCOBAHHOCTD
MO3ULIMHM APYTUX YUaCTHUKOB [IMA/Iora WA JUCKYCCUN);

pacrio3HaBaTh HeBepOasnbHBIE CpeficTBa OOIeHMs], TIOHMMAaTh 3HaueHHe
COLIMAIbHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS] KOH(DJIMKTHBIX CUTYal[uH,
yMeTb CMSITUaTh KOH(MJIUKThI U BECTH [ePeroBOpbI;

BJIaZIeTh Pa3/IMUHLIMU CITOco0aMu OOITIeHUs U B3aUMO/IeHCTBHS, TTIOHUMAThb
HaMepeHUs1 [JpPYrUX JiioJled, TPOSIB/IATh YyBaKUTe/TbHOE OTHOIIeHue K
cobeceTHUKY U B KOPPeKTHOU (hopme (HhOpMyIMpPOBaTh CBOM BO3PayKEeHHS;

Pa3BEPHYTO U JIOTUYHO M3/laraTh CBOK TOUKY 3pEHUSsI C UCMO0JIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHas JesiTe/IbHOCTh:

MOHMMAaTh W MCIOJb30BaThb  TPEMMYILeCTBA  KOMaHAHOU U
VHAVBUAYa/bHOH paboTbl TpH  pelleHWH OWOIOTUUecKOW MpobJ/ieMsbl,
000CHOBBIBATh Heo0X0JUMOCTh MpUMeHeHUsT IPYTITIOBBIX dbopm
B3aMIMO/IEMCTBUS MPH PellieHrH yueOHOM 3a/1aum;

BLIOMpATh TEMATUKy W METO/bl COBMECTHBIX AEMCTBUM C yUETOM OOIIMX
MHTEpPeCOB Y BO3MOKHOCTEH KaXKI0r0 UjieHa KOJIJIEKTUBA;

MpPUHMAMAaTh 1leJld COBMECTHOM [eITeJIbHOCTH, OpraHu30BbIBaTb U
KOODAVHUPOBAaTh [EUCTBUS MO €€ NOCTWKEHWIO: COCTaB/SATh MUIaH JEeUCTBUU,
pacrpeziesiitb pojid C YU6TOM MHEHHH yY4aCTHHUKOB, 00CYXJaThb pe3y/bTaThbl
COBMECTHOM paboThi;

OLIeHMBaTh KaueCTBO CBOEro BK/aZla M KaKJOr0 y4yaCTHHKA KOMaH/bl B
OOIIMiA pe3y/ibTaT 10 pa3pab0TaHHBIM KPUTEPUSIM;

rpejjaraTb HOBbIe TPOEKTHI, OLIEHWBAaTh HJled C TIO3WULIMM HOBU3HBI,
OPWUTMHAJ/IbHOCTHU, MPaKTUYeCKOW 3HAUMMOCTH;

OCYILL[eCTB/ISITh TIO3UTUBHOE CTpaTernueckoe MOBeJeHHe B Ppa3/IUUHbIX
CUTYaI[UsX, TIPOSIB/ISITH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

OB/afieHNe yHHMBepPCa/TbHBIMH Pery/JIATUBHBIMU JeUCTBUSIMM:

1) camoopranu3zanus:

WCTI0/Tb30BaTh OHOJIOTMUEeCKWe 3HaHHWS [/ BbISBIAEHUsS Tpo0/eM U UX
pellleHus B )KU3HEHHBIX U yUeOHBIX CUTYyaIHsIX;



BbIOMpAaTh Ha OCHOBe OWMOJIOTMYECKUX 3HAHUM Iie/ieBble U CMBIC/IOBbIE
YCTaHOBKH B CBOUX JIeMCTBUAX U MOCTYMKaxX MO OTHOLIEHUIO K KUBOM MPUPO/JE,
CBOEMY 3/10POBbIO U 3/J0POBBI0 OKPY’KarOLMX;

CaMOCTOSITeJTbHO ~ OCYILECTB/IATb ~ I103HABATE/IbHYI0  J1esiTelIbHOCTb,
BBISIB/IATH  TIPO0OJIEMBI, CTaBUTb U (OPMy/IMpPOBaTh COOCTBEHHbIe 3aflauvl B
oOpa3oBaTe/ibHOM /IeATeTbHOCTH U )KU3HEHHBIX CUTYaL[UsIX;

CAMOCTOSITE/ILHO COCTaB/IATh TUIAH peIleHus TMpoOseMbl €  YYETOM
UMEIOIINXCSI PeCypCoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPeATIOUTeHH;

[laBaTh OL|EHKY HOBBIM CUTYaL[UsIM;

pacivpsiTh ~ paMKU  yueOHOTO TipefMeTa Ha OCHOBE  JIMUHBIX
NpeArnoYTeHN;

JefiaTb ~ OCO3HaHHBIM  BbIOOpD,  aprymMeHTHUpOBaTh  ero,  Opatb
OTBETCTBEHHOCTH 3a pelleHue;

OL|eHUBATb NTPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO U TIPOSIBJIEHUIO IIMPOKOUW 3pYAULIUU B
pa3HbIX 00/1aCTSIX 3HAHWM, TIOCTOSIHHO TIOBBIIIATh CBOW 0OOpa3oBaTeNbHBIN U
KYJ/IbTYPHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyaLsIM, BHOCUTb KODPEKTUBBI B [1eITe/TbHOCTb,
OLIeHWBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJIsIM;

BJIaZIeTh HaBbIKaMU [O3HaBaTelbHOU peQieKCMA KaK OCO3HaHUs
COBepLIaeMbIX [eWCTBUA W MBICIUTENbHBIX IIPOLIECCOB, WX pe3y/bTaTOB U
OCHOBAHHH, MCIO/b30BaTh MPUEMBI pedieKCUU /IJIsi OLIeHKU CUTYallu, BbIbopa
BEPHOT0 peLLeHNs;

YMEThb OLIeHHMBAaThb DUCKA M CBOEBPEMEHHO MPHWHHWMAaTh DEIleHUs 0 UX
CHWKEHMIO;

MPUHUMaTb MOTHUBBI U apryMeHThbl [DYIMX TMpPU aHajau3e pe3yJ/bTaToB
JlesITeNTbHOCTY;

3) npuHsATHE CedA U [Pyrux:

TIPUHUMATh Cebsl, TTOHUMasi CBOM HeJJOCTaTKU U JOCTOWHCTBA;

MPUHUMaTb MOTHUBBI U apryMeHThbl [DYIMX TMpPU aHajau3e pe3yJ/bTaToB
JlesITeNTbHOCTY;

TIpU3HABaTh CBOE MPaBO U TIPaBO JPYTUX Ha OLINOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUD C TIO3ULIMU IPYTOT0 UeioBeKa.

IIPE/IMETHBLBIE PE3YJ/IbTATBI

[TpenMeTHBIe pe3y/ibTaThl OCBOEHUs COZepKaHWsi yueOHOro TipegMeTa
«buonorusi» Ha yriy0/IEHHOM YpOBHe OpHMEHTHMPOBaHbI Ha obecrieyeHue
npodunbHOrO  OOyueHusi obOyuwaromuxcs Ouosiornd. OHU  BKJIHOYAKOT:
cieLiuueckue Jijisi GUOOrUU HayUyHble 3HaHWs, YMEHUS U ClIOCOObI JieCTBUIA
M0 OCBOEHWIO, UHTepripeTalid U Tpeo0Opa30BaHUIO  3HAHUM, BUAbI
JesITeJIbHOCTU TI0 TIO/TyYeHHI0 HOBBIX 3HAHUM U MX TIPUMEHEHHIO B Pa3/IUUHBIX
yuebOHBIX, a TaKKe B peasbHbIX J>XU3HEHHBIX CUTyalusx. [lpeameTHbIe
pe3y/ibTaThl TIpe/[CTaB/IeHbl 110 TOJaM U3yueHusl.

[TpenMeTHBIe pe3yJ/bTaThl OCBOEHUsS] yueOHOro rpeamMera «buosorus» B
10 knacce noJXHBI OTpaXkaTh:

chOpMUPOBAHHOCTh 3HAaHUM O MecTe U poaud OHONOTMM B CHCTeMe
eCTeCTBEHHBIX HayK, B (HOPMUPOBAHUU eCTeCTBEHHO-HAyUHOW KapTUHbI MUPa, B



MO3HAHWM 3aKOHOB TIPUPOJbI W  pelleHnH TIpo0sieM  palOHa/IbHOTO
MIPUPO/IOTIO/Hb30BaHMs, O BK/Ia/le POCCHHUCKAX U 3apyOeXXHBIX YUEHBIX B
pa3BUTHE OUOIOTHY;

BMa/leHNe CHUCTeMOM OuoJIorMuecKWX 3HAaHWM, KOTopasi BK/IHOYAeT:
OCHOBOIIO/IAraroiye OHOIOTHUeCKHe TEePMHUHBI W TIOHSATHS (JKU3Hb, K/IEeTKa,
opraHu3M, MeTabo/iM3M, TOMeOCTa3, CaMOPeryJsilivs, CaMOBOCIIPOW3Be/leHHe,
Hac/1e/[CTBEHHOCTh, U3MEHUHMBOCTb, POCT U pa3BUTHE), OUOOTUUECKHe TeOpUr
(knetounass teopus T. IllBanHa, M. IllnelineHa, P. BupxoBa, XpomocoMmHasi
Teopusi Hac/iecTBeHHOCTH T. Moprana), yuenusi (H. 1. BaBunoBa — o njeHTpax
MHOro00pa3usi ¥  TPOUCXOXKJIEHWS  KY/JbTYPHBIX  pacTeHWi), 3aKOHBI
(emrHOOOpAa3visi IOTOMKOB IepBOT0 TIOKOJIEHUS], PACILleT/IeHUs, UACTOThI TaMeT,
He3aBUCUMMOTO HaciefoBaHuss [I'. MeHjens, TOMOJIOTMUYECKUX Pps/IOB B
HacJ/ie[[CTBeHHOMU W3MEeHUYNBOCTU H. n. BagsusioBa), TIPUHLIUIIEI
(KOMIJIEMEHTapHOCTH);

BJ/laZileHue OCHOBHbIMU MeTO/IaMM Hay4yHOTr'O TMO3HaHWsI, UCMOJ/b3yeMbIX B
OUMOIOTUUECKHUX WCC/IeIOBAaHUSX JKUBBIX OOBEKTOB (OIHCaHHWe, H3MepeHHe,
Hab/r0/1eHre, IKCTIEpUMEHT);

yMeHUe BbIJIeNISITh CyllleCTBeHHbIe TPU3HAKU: BUPYCOB, K/I€TOK IMPOKAapUOT
M 9YKapuoT, OJHOK/IETOYHbIX W MHOTOK/IETOUHBIX OPTaHWU3MOB, B TOM YHCIIe
OakTepuii, rpubOB, pacTeHUi, >KUBOTHBIX M UeJIOBEKa, CTPOEHHsS OpraHOB U
CUCTeM  OpraHoB  paCTeHud,  >KMBOTHBIX,  Ue/IOBeKa,  IIPOLeCCOB
JKU3He/lesITe/IbHOCTH, TIPOTeKaloll[UX B OpraHM3MaX paCTeHWM, >KUBOTHBIX U
yesioBeKa, OHOJOTMUECKUX TpoLeccoB: oOMeHa BelrlecTB (MeTabo0/u3M),
TIpeBpaIlieHus] SHepruM, Opo’KeHUsl, aBTOTPOGHOr0 W TreTepoTpo(PHOro TUITOB
nuTaHusi, (POTOCUHTE3a M XeMOCHHTe3a, MWTO3a, Melo03a, TraMeToreHesa,
sMOpuoreHesa, MOCTIMOPUOHATEHOTO pa3BUTHS, Pa3MHOXKeHUs,
VH/JVBU/Tya/IbHOT'O Pa3BUTUSI OpraHr3Ma (OHTOreHe3a), B3aUMO/IeliCTBUSI T'eHOB,
reTeposuca, UCKyCCTBEHHOT0 0TOOPa;

yMeHHe YCTaHaB/IMBaTh B3aMMOCBSI3U MEX/y OPTaHOWAaMH K/IETKH M MX
GYHKIUAMY, CTPOEHHEM KJ/IeTOK pa3HbIX TKaHeM U UX (QYHKLUUSIMH, MeXAY
OpraHamMM U CHUCTeMaM{ OpPraHOB y pacCTeHul, >KUBOTHBIX U Ue/ioBeKa U UX
GYHKIUAMU, MeXJy CUCTeMaMH OpPraHOB M UX (DYHKIUSIMU, MeXZY 3TaraMu
oOMeHa BeIeCTB, JTallaMM KJIeTOUHOTO IMKAa W JKU3HEHHBIX IUKJIOB
OpraHM3MOB, 3TarlaMd 3MOPHOHABLHOTO PA3BUTHS, T€HOTUTIOM U (HEHOTUIIOM,
deHOTHUTIOM U (haKTOpPaMU Cpe/ibl 0OMTAHUS;

yMeHUe BbISIB/ISITh OT/IMUNTE/IbHbIe TIPU3HAKHU XKUBBIX CUCTEM, B TOM UMCJIe
pacTeHUi, )KUBOTHBIX U Ue/I0BeKa;

yMeHHe WCTO0/b30BaTh COOTBETCTBYIOIIME apryMeHThl, OHO/IOrHUecKyto
TEPMUHOJIOTUI0 U CUMBOJIMKY i JiOKa3aTe/lbCTBAa POJCTBA OPraHM3MOB
pa3HbIX CUCTeMaTUUeCKUX TPyIII;

yMeHWe pelllaTh OHO/MIOTWUYECKWe 3a/lauM, BBIABISATb  TTPUUMHHO-
CJ/Ie/ICTBeHHbIE CBSI3U MEXAY UCCIeyeMbIMUA OMOJIOTMUeCKUMU TIporieccaMu U
SIBJ/IEHUSIMM, JleflaTh BbIBOJALI W TIPOTHO3bI HAa OCHOBAHUM TOJyUeHHbIX
pe3y/IbTaToB;

yMeHMe BBITTO/IHATE JlabopaTOpHbIe U MPaKTHUYeCcKre paboThbl, cOOMoAaTh
rpaBwsIa Tipu paboTe ¢ yueOHBIM U TabopaTOPHBIM 060pyIOBaHKEM;

yMeHUe BbIIBUTaTh TUIOTe3bl, TIPOBEPSATh WX IKCIIepUMeHTaTbHbIMU
cpeacTBamu, (OpMynupys Lieb UCC/Ie[0BaHUs, aHa/JMW3UPOBaTh MOJyUYeHHbIe
pe3y/bTaThl U JieJlaTh BbIBO/IbI;

yMeHHe yuaCTBOBaTh B yueOHO-HMCC/IeZioBaTeTbCKOM paboTe 110 GMoIOrHUH,
9KO0JIOTUY ¥ MeJUIMHe, TIPOBOANMON Ha 0a3e IIKOMbHBIX HAayUHBIX OOINeCTB, U



nyOMMYHO  Tpe/CTaB/ATh  IOJyUeHHble  pe3yJbTaTbl Ha  yUeHUUeCKuX
KOH(epeHLsX;

yMeHUe OLIeHWBaTb STUYeCKHe acreKTbl COBPEMEHHbIX MCC/IeJOBaHUM B
obsact  Owonorud W MeAULIMHBI  (KJIOHUDOBaHWE, HWCKYCCTBEHHOE
OT/IOJJ0OTBOPEeHUe, HarpaBieHHOe U3MeHeHUe TeHOMa U CO3/laHre TPaHCTeHHbIX
OpraHu3MOB);

yMeHHe OCYIIIeCTB/STb 0CO3HAHHBIN BbIOOp Oyylieit npog)eCCHOHaﬂbHOI‘/’I
JeaTebHOCTM B obslacti  OWOMOTWMM,  MeAWLIVHB, HMOTEeXHOJIOTUH,
BeTeprHapWH, CebCKOT0 XO03SICTBA, MUILEBON MPOMBIILJIEHHOCTH, YIIyOsTh
To3HaBaTe/IbHbIM ~ WHTEpeC, HarpaB/ieHHbIE Ha  OCO3HAaHHBIM  BbIOOP
COOTBETCTBYIOLIel Npodeccuu 1 MPoJo/KeHre 6HoIorMueckoro obpa3oBaHus
B OpraHM3aLusiX Cpe/iHero rnpogecCHoHaJbHOTO U BICIIEro 06pa3oBaHusl.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
Ne HaumeHoBaHuue Ko/smmuecTBO yacos
OnekTpoHHbIe (UG poBHIe)
o/ pa3fie/ioB ¥ TeM KoHTpo/bHBIE IIpakTHyeckue
Bcero oOpa3oBaTe/bHBIE PecypChl
1| MPOrpaMMmelI pPadoThI padoThI
1 Buonorus kak Hayka 1 https://m.edsoo.rw/IBLQH548U
JKuBbIe CUCTEMBI U UX
2 2 https://m.edso0.ru/5T7SVKFTX
V3yuyeHue
3 buonorus KnetTku 2 0.5 https://m.edsoo.rt/YTLWWIJEQ
XrmMmurueckas
4 10 1 https://m.edsoo.ru/MEETZ2D71
OpraHu3aLys KIeTK!
CTpoeHuie U (YHKIUU
5 P yHKy 8 2 https://m.edsoo.ru/GF6W1A7C9
K/IeTKH https://m.edsoo.ru/GroWIA/C
OOMeH BellecTB U
6 npeBpalljeHre IHepruu 9 1 https://m.edsoo.ru/ONPNXJ7X6
B KJIEeTKe
HacnencteeHHast
7 vHdopmalus 1 9 0.5 https://m.edsoo.ru/2EY34NEHR
peanusaLius eé B KieTke
JKU3HEeHHBIHN 1[UKI
8 6 1 https://m.edsoo.ru/FDB0O8R36J
K/IeTKU
CTpoeHue U (QYHKIUU
9 P Py 17 15
OpraHM3MOB
10 Pa3mMHOXXeHHe U 8 1.5




pa3BUTHE OPrdHU3MOB

['eHeTrika — HayKa o
HacJIe[CTBEHHOCTHU U

11 2 0.5 https://m.edsoo.ru/7F6R1ZROH
U3MEHUUBOCTH
OpraHu3MOB
3aKOHOMEepHOCTHU

12 10 1 https://m.edsoo.ru/OFL.S81YB5
Hac/ie/ICTBeHHOCTH
3aKOHOMEPHOCTHA

13 P 6 1 https://m.edsoo.rt/XNFOD96AA
U3MEHUUBOCTHU

14 I'eHeTHKa uesioBeKa 0.5 https://m.edsoo.ru/WXWAVS56F

15 CeJek1ust OpraHu3MoB 1 https://m.edsoo.ru/T3SR3FWNQN
buorexHosnorng n

16 CHUHTeTUUeCKast 4
orosIorus

17 Pe3epBHOe Bpemst 1

OBIIEE KOJIMYECTBO
102 13

YACOB IIO ITPOI'PAMME




IIOYPOYHOE IVIAHUPOBAHUE

10 KJ/TIACC
N KonuuecTBo yacoB O/1IeKTPOHHbIEe
1]
Jara nudpoBbie
n/ | Temaypoka KoHTpo/ibHbIe TpakTHuecKue
Bcero HU3yYeHHUs oOpa3oBare/bHBIE
n padoThI padoThI
pecypchbl
Buosnorus kKak KomriekcHast
1 HAVKA 1 KAK YACTE 1 https://m.edsoo.ru/
ayxa ax Hac 02T4D1UI5
COBpeMeHHOro 0011jecTBa
) JKuBble CUCTeMbI U UX 1 https://m.edsoo.ru/
CBOMCTBA GAB23860W
3 YpoBHeBasi Opranu3anus 1 https://m.edsoo.ru/
JKHUBBIX CUCTEM A7VOYD215
UcTopust OTKpBITHA U
4 avye o 1 https://m.edsoo.ru/
V3y4eHUs KJIeTKU. L171.1590V
KnerouHnas Teopus
MeTo/bl MOJIEKY/IIPHOM U
K/IeTOUHOU Orosioruu.
[TpakTryeckast paborta
«/3yueHvie MeTO/I0B
5 CTOUHOM GHOIIO 1 0.5 https://m.edsoo.ru/
KJIETOYHOW 61o0rumn ) V33INUWEW
(xpomarorpadus,
snekTpodopes,
muddepeHLaTbLHOE
yeHTpudyruposanue, [TLP)»




XMMHUUEeCKHN COCTaB KJIETKH

https://m.edsoo.ru/

(HT®D)

VBPPPBGCD
MuHepa/ibHbIe BellecTBa
7 KJIeTKH, UX OMOJIoTHYecKast hutps://m.eds00.ru/
’ OJ7NFITIS
poJib
OpraHryeckue BelllecTBa
KJIETKU — OeJTKH.

3 JlabopaTopHasi pabora 0.5 https://m.edsoo.ru/
«O6HapyxeHue 6enKoB ¢ ’ WOELRA9B3
MOMOLIbI0 KAYeCTBEHHBIX
peaxkLy»

9 CBoiicTBa, KnaccupuKalus u https://m.edsoo.ru/
¢yHKUMY GenkoB JXQMJOGM3

10 Opranuueckue BelllecTBa https://m.edsoo.ru/
KJIETKU — YIJIEBOJBI XDCLRAF1Q

1 Opranuueckue BelllecTBa https://m.edsoo.ru/
KJTeTKU — JIMIIU/bI KZ01W5LJY
HyknerHOBbIe KUC/IOTHI.

IOHK u PHK. JTabopaTopHast

1 pabora «VcciemoBanue 0.5 https://m.edsoo.ru/
HYK/JI€MHOBBIX KHUCJIOT, ) LOB3I3XYZ
BbI/IeJIEHHBIX U3 KIeTOK
Pa3IUYHBIX OPTaHKU3MOB»

Crpoenue u QyHKLun ATO.

13 Hpyrue https://m.edsoo.ru/

HyK/eo3uTpudocdats V882FDGSF




CekBenvpoBanve [THK.
MeTo/ bl TeHOMUKHY,

https://m.edsoo.ru/

14
TPAHCKPUIITOMUKHY, T2LVIES3L
TIPOTEOMUKHU

15 MeTo/p! CTPYKTYpHOMU https://m.edsoo.ru/
buosoruu COINPWLF4

16 TwIbI K/IeTOoK. https://m.edsoo.ru/
IIpokapuoTrueckas KieTka 540F4L.77W
CTpoeHue 5yKapuoTHUYeCcKou

17 K/eTkU. [IpakTueckas 0.5 https://m.edsoo.ru/
pabora «/3yueHure CBOMCTB ' TFDKDDWWM
K/IeTOYHOU MeMOpaHbI»

13 [ToBepXHOCTHBIH ammapaT https://m.edsoo.ru/
KJIETKU 9PGS5FAJB
OpgHOMeMOpaHHbIe
OpPraHOM/IbI KIIeTKHU.

19 [TpakTryeckast pabora 0.5 https://m.edsoo.ru/
«/3yueHure JBUKeHUs ) 2JLXB4AOR
L[UTOI/Ia3MbI B
pacTUTEeNbHBIX K/IeTKaX»

[TonyaBTOHOMHBIE
OpraHOW/bI KITeTKH:
MUTOXOH/IPUH, TIJIACTUJBIL.
https://m.edsoo.ru/
20 JlaboparopHas paboTa 0.5

«ccnemoBaHue njaa3Mo/in3a
Y Jleryia3Mosin3sa B
paCTUTE/IbHBIX K/IeTKax»

SNUXKO0X86




21

HememOpaHHbIe OpraHOW/IbI
KJ/IeTKU

https://m.edsoo.1u/
C291.4DXB8

22

CrpoeHnue u QyHKLUU spa

https://m.edsoo.ru/
MAA4T8L5AD

23

CpaBHuTe/IbHAs
XapaKTepUCTHUKA K/IeTOK
3yKapuoT. JlabopaTopHas
pabora «/3yueHue cTpoeHust
K/IETOK Pa3/TUUHBIX
OpraHU3MOB»

0.5

https://m.edsoo.ru/
HESOD768U

24

Accumunauus u
JUCCUMUJISILIUSL — [IBE
CTOPOHBbI MeTaboM3Ma.
Tunbl 0OMeHa BeIecTs.
JlaboparopHast paboTa
«/3yueHne KaTaIUTUUECKOM
aKTUBHOCTU (pepMeHTOB (Ha
TIpUMepe aMH/Ia3bl UK
KaTtasiasbl)»

https://m.edsoo.ru/

YYQSGOSWI2

25

depMeHTaTUBHBIN XapaKTep
peakiyii KI1eTOUHOTo
MeTabo3ma.
JlaboparopHas paboTa
«3yuenue
dbepMeHTaTUBHOTO
pacIeryieHys TiepoKcHia
BO/IOPO/Ia B PACTUTE/IbHBIX U

0.5

https://m.edsoo.ru/

YSNANQG5V




JKMBOTHBIX KJ/IETKAX»

BEJ'IKI/I-aKTI/IBaTOpr 1 OesKu-

https://m.edsoo.ru/

26
WHTHOUTOPEI P2SQ5ZGN2
57 ABTOTpOGHBIN THIT 0OMeHa https://m.edsoo.ru/
BeIeCTB 3GYGV47YM
https://m.edsoo.ru/
28 doTtocuHTe3 M3MHUK2VYV
XemocuHTe3. JlabopaTopHast
79 pabora «CpaBHeHUe 0.5 https://m.edsoo.ru/
ripoijeccoB poTOCHHTE3a U ' VWT70DZ8R
XeMOCHHTe3a»
AnHaspobHbIe OpPraHN3MBl.
Buzib1 6poskenusi.
30 7146 5 https://m.edsoo.ru/
aboparopHas pabora XU9SFSIGA
«CpaBHeHue T1poLeccoB
OpOYKEeHUs U IbIXaHUsD»
A>po6HbIe OpraHU3MBI.
31 5 https://m.edsoo.ru/
Tarbl JHEPTeTUUECKOT0 EOIXRSIER
obmeHa EclAholbb
OHeprust MeMOpaHHOTO
19 rpajieHTa MpPOTOHOB. https://m.edsoo.ru/
Cunre3 AT®: paborta 3128P31.98
NpoTOHHOU AT®-cUHTa3kbI
33 Peakuiu MaTpyuyHOIo https://m.edsoo.ru/
CHHTe3a JSK3Q6W0J
34 TpaHcKpUmIms — https://m.edsoo.ru/




MaTpuuHbli cuHTe3 PHK

TAKI9EG2K

35 TpaHcALMs 1 eé 3Tarbl
KopvpoBanvie aMUHOKHUCIIOT.
36 Po 60c0 1OCHHTese https://m.edsoo.ru/
/Ib PUDOCOM B DHOCHHT 02T4D1UI5
benka
37 Opranu3saiys reHoMa y https://m.edsoo.ru/
IIPOKapUuOT U 3YKapHUoOT GAB23860W
Moneky/isipHble MeXaHU3MbI
38 cen — https://m.edsoo.ru/
IKCTPECCHH TEHOB y A7VOYD215
3yKapuoT
Bupycbl — HeKkneTouHble
(OpMBI )KU3HU U
39 R STLL 0.5 https://m.edsoo.ru/
ODJIMTATHRIE HADASHTEL. : L17LJ590V
[TpakTrueckast paboTa
«Co3pnaHue Mojiesii BUpyCa»
BupycHsie 3abo/1eBaHus
40 HETTOBEKA. KUBOTHBIX https://m.edsoo.ru/
& ’ V33INUW5W
pacTeHU
41 HanotexHosoruu B https://m.edsoo.ru/
OMOMOTHH U MeULIMHE VBPPPBGCD
42 JKW3HEeHHBIHN LUK/ KJIeTKH hutps://m.edsoo.ru/
H OQJ7NEITIS
. https://m.edsoo.ru/
43 Matpuunsbiv cunTte3 [JHK WOELRAOB3
44 Xpomocowmel. JlabopaTopHasi 0.5 https://m.edsoo.ru/
pabora «/3yueHue ' JXQMJOGM3




XPOMOCOM Ha F'OTOBBIX
MHKpOIpernaparax»

https://m.edsoo.ru/

45 [eneHvie KneTku — MUTO3 XDCLRAF1
Tune! k1eTok. KaprokuHes u
L[UTOKMHe3. JTabopaTopHas

46 pabota «HabmojeHue 0.5 https://m.edsoo.ru/
MUTO3a B K/IeTKaX KOHUUKA ) KZ01WS5LJY
KOpeIlKa JyKa (Ha FOTOBBIX
MHUKpOIIperiapaTax)»

47 Perynauus )XKu3HeHHOT O https://m.edsoo.ru/
1L[MK/Ia K/IeTOK LOB3I3XYZ

48 OpraHu3sM Kak eJ{HOe T1iejioe hutps://m.eds00.1u/

V882FDGSFE
TKaHU pacTeHuH.

49 JlaboparopHas paboTa 0.5 https://m.edsoo.ru/
«/3yueHue TKaHel ’ T2LVIES3L
pacTeHu»

TKaHu KUBOTHBIX U

50 yesioBeka. JlabopaTopHas 0.5 https://m.edsoo.ru/
pabora «/3yueHue TKaHel ' COINPWLF4
JKABOTHBIX»

Opransbl. CUCTeMbl OPraHoOB.
51 JlabopaTopHasi pabora 0.5 https://m.edsoo.ru/

«/3yueHve opraHoB
LBETKOBOI'O PaCTEeHUsI»

S540F4L.77W




https://m.edsoo.ru/

52 Ornopa Tena opraHru3MOB TFDKDDWWM
53 BYDKEHIE ODLAHISMOE https://m.edsoo.ru/
A p 9PGS5FAIB
54 m https://m.edsoo.ru/
WTaHWe OpPraHu3MOB 1L XBAAOR
ITuTaHve 1103BOHOYHBIX
55 >KUBOTHBIX. https://m.edsoo.ru/
[IuigeBapuTesibHas cucTemMa SNUXKO0X86
yejI0BeKa
56 LIXAHHE ODEAHUMOE https://m.edsoo.ru/
A p C29L4DXB8
57 L pIxaHue Mo3BOHOUHbBIX https://m.edsoo.ru/
JKUBOTHBIX U UejIOBeKa MA4T8L5AD
=8 TpaHCTiopT BewecTs y https://m.edsoo.ru/
OpraHu3MOB HESOD768U
KpoBeHocHas cucrema
59 HO3BOHOUHLIX SKUBOTHLIX 1 https://m.edsoo.ru/
03BOHO 0 YYQSGIWI2
yesIoBeKa
60 Brigenenue y opranvismMoB Alpsendson.n:
A yop Y5SNANQG5V
61 AT ODIAHISMOB https://m.edsoo.ru/
atyTa y opra P2SQ5ZGN2
62 NmmyHHas cucteMa https://m.edsoo.ru/
yej0BeKa 3GYGV47YM
63 PaszapaxumMocTs u https://m.edsoo.ru/

pery/isiliysi y OpraHu3MoB

M3MHUK2VV




64

['ymopanbHas perynsuys u
SH/IOKPUHHAs CUCTeMa

https://m.edsoo.1u/

VWT70DZ8R
JKUBOTHBIX U YesloBeKa

65 @OopMBbI pa3sMHOXXeHUs! https://m.edsoo.ruw/
OpraHu3MoOB XU9SSFS3GA

66 TTo/0Boe pasMHOKeHIe https://m.edsoo.ru/

E2IXRS2EB
. https://m.edsoo.ru/

67 | Meitos 3128P3L.98
I'ameTtorenes. O6pa3oBaHue
Y pa3BUTHeE TOJIOBBIX KJIETOK.

68 JlaboparopHast paboTa 0.5 https://m.edsoo.ru/
«/3yuyeHuve CcTpoeHus ’ JSK3Q6W0J
TI0JIOBBIX K/IETOK Ha TOTOBBIX
MUKpOIIpernaparax»

69 NupuByyanbHOe pasBuTHe https://m.edsoo.ru/
OpraHW3MOB — OHTOI'€He3 TAKI9EG62K

70 3ak/a/ika OpraHOB U TKaHel
13 3apO/IbIILIEeBbIX JTMCTKOB
PocT 1 pa3BuTHE )XKUBOTHBIX.

JlabopaTopHast paboTa
71 «BbIsiBNIeHMe PU3HAKOB 0.5 hutps://m.eds00.u/
. 02T4D1UI5
CXOZICTBA 3apO/blIIlIen
MO03BOHOYHBIX >KUBOTHBIX»
Pa3MHOH§eHHe ¥ pasBUTHE https://m.edsoo.ru/
72 pactenuii. JlabopaTtopHas 0.5

paboTa «CTpoeHHe OpraHoB

GAB23860W




Pa3MHO>KeHUSI BbICIIINX
pacTeHU»

73

Wctopus cranoBneHvs U
Pa3BUTUS TeHETHUKU KakK
HayKu

https://m.edsoo.ru/
A7VOYD215

74

OCHOBHBIE TTOHATUS U
CUMBOJIbI T€HETUKU.
JlabopaTopHast paboTa
«Jlpo3oduna Kak 00BeKT
reHeTU4eCKUX
HCC/ieJOBaHU»

0.5

https://m.edsoo.ru/
L17LJ590V

75

3aKOHOMEepHOCTU
HacjieJOBaHUs MIPHU3HAKOB.
MoHorubpugHoe
CKpeIlBaHue.
[TpakTrueckast paboTa
"M3yueHue pe3ybTaTOB
MOHOTHOPHUIHOTO
CKpeILMBaHus ¥ Ip030(ubI

0.5

https://m.edsoo.ru/
V33INUW5SW

76

[utosiornyeckre 0OCHOBBI
MOHOTUOPHUIHOTO
CKpellBaHUs

https://m.edsoo.ru/
VBPPPBGCD

77

Amnanusupyroiee
ckpewuBaHue. HerosHoe
JLOMUHHPOBaHKe

https://m.edsoo.ru/
OJ7NFITI5

78

OurnbpusHoe CKpelBaHUe.

ITpakTHueckast pabota

0.5

https://m.edsoo.ru/
WOEILRA9B3




«3yueHue pe3y/bTaTOB

JUTrMOPUIHOTO CKpell{BaHUS

y Ap030(hUsIbI»

]_II/ITOJ'IOI“I/I‘—IECKI/IE OCHOBBI

https://m.edsoo.ru/

79
JUTUOPUIHOTO CKpeI[UBaHUs JXQMJOGM3

80 CueruieHHOe HacejOBaHNE https://m.edsoo.ru/
MpH3HAKOB XDCLRAF1

81 XPpOMOCOMHas TeOpUst https://m.edsoo.ru/
HaceJCTBEHHOCTHU KZ01WSLIY

82 T eHeTHKA TIO/A https://m.edsoo.ru/

LOB3I3XYZ

83 ['eHoTHI KaK LiesiocTHAs https://m.edsoo.ru/
cucrema V882FDGSF
I'eHeTHUeCKU KOHTPOJIb

84 a3 ACTOHI https://m.edsoo.ru/
DASBHTH PACTEHHH, T2LVIES3L
JKUBOTHBIX U UejioBeKa

85 V3MeHUnBOCTh NIPU3HAKOB. https://m.edsoo.ru/
Buabl U3MeHUNBOCTH COINPWLF4

36 MopauduKalioHHast https://m.edsoo.ru/
U3MEeHUUBOCTh S540F4L.77W
BapuanoHHbIM psg U
BapUaL|MOHHasi KpuBas.

87 JlabopaTopHast paboTa 0.5 https://m.edsoo.ru/

«Hccnenosanue
3aKOHOMEpPHOCTe!
MOAMGbUKALIMOHHOM

TFDKDDWWM




n3MeHuuBOCTH. [locTpoeHue
BapUAaLIMOHHOIO Psifia U
BapHallMOHHOW KPHUBOI»

'eHoTHNMuecKas

88 W3MEHUYUBOCTb. https://m.edsoo.rw/
KombuHaTHBHast 9PGS5FAJB
V3MEeHUUBOCTh
MyTauuroHHas
V3MEeHUYUBOCTb.

89 [MTpakTrueckast paboTa 0.5 https://m.edsoo.ru/
«MyTamu y apo3odub (Ha ' 2JLXB4AOR
TOTOBBIX
MHUKpOIIpernaparax)»
3aKOHOMEpHOCTH

90 MYTaLIMOHHOI'O IIPOLiecca. https://m.edsoo.ru/
ONUreHeTHUKa U SNUXKO0X86
SMUreHOMUKa
['eneTrka yenoBeka.

91 [MTpakTrueckast paboTa 0.5 https://m.edsoo.ru/
«CocTaB/ieHUe U aHaIu3 ) C291.4DXB8
POZIOCTIOBHOW»

90 MeTo/ b1 MeJULIMHCKOM https://m.edsoo.ru/
FeHeTUKU MA4T8L5AD
3HaueHHe MeJULIMHCKOU

93 FeHeTUKU B https://m.edsoo.ru/

TIpe/IOTBPAII[eHUN U JIeUeHUU
FeHeTUYeCKUXx 3abo/ieBaHui

HESOD768U




yesi0BeKa

OCHOBHBIE TTOHATHA
cenekuyu. JlabopaTopHast
paboTa «l/3yueHre copTOB

https://m.edsoo.ru/

94 KyJbTYPHBIX paCTeHUH U 0-5 YYQSGOWI2
MOpO/i OMALLIHUX
JKUBOTHBIX»
MeTo/ib1 CeNneKIIMOHHON

95 pabortsl. JTabopaTtopHasi 05 https://m.edsoo.ru/
pabora «/3yueHre MeTO/IOB ‘ Y5NANQ65V
CeJIeKLIUYA pacTeHH»
JocTrkeHUs cenekiuu

96 pacTeHU! U )XUBOTHBIX. https://m.edsoo.ru/
[TpakTrueckast paboTa P2SQ5ZGN2
«[IprBHUBKa pacTeHU»
CoxpaHeHue, UsyyeHue u

97 — https://m.edsoo.ru/

3GYGV47YM

reHeTUYeCKUX peCypCcoB
buorexHosiorysa Kak Hayka U
OTpac/b NIPOU3BO/CTBA.

98 IpakTueckas pabora 0.5 hitps://m.edso0.ru/

M3MHUK2VV

«/3yuenne 006beKTOB
OUMOTeXHOIOTHUN»

99 OCHOBHbIe HarpaBJ/IeHUs https://m.edsoo.ru/

CUHTeTHUYeCKOU Ouosoruu

VWT70DZ8R




XPOMOCOMHHH W reHHasd

https://m.edsoo.1u/

100 UH)KeHepus 1 XUISSFS3GA

101 MeguuHcKme 1 https://m.edsoo.ru/
OMOTEeXHOJIOTUHU E2IXRS2EB
Pe3epBHbIN ypOK.

102 [ToBTOpEHMe, 0600IIEHHE, 1
cUCTeMaTH3aLUs 3HaHU!

OBIIEE KOJIMYECTBO YACOB
102 13.5

[10 ITIPOI'PAMME




ITPOBEPAEMBIE HA EI'3 110 BUOJIOI'M TPEBOBAHHSA K PE3YJ/IbTATAM OCBOEHUA
OCHOBHO OEPA30BATEJIbHOM ITPOI'PAMMBI CPEJHEI'O OBIIIET'O OGPA30BAHNS

Kop npoBepsiemoro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHUs K NMPeAMETHBIM pe3y/IbTaTaM 0CBOEHHs OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMmsbI cpefiHero o0iero od6pa3oBaHust

CchopMHUPOBaHHOCTh 3HAHUM O MeCTe U POJIM OHOJIOTHU B CUCTEME eCTECTBEHHBIX Hayk, B (DOPMHPOBaHUN
COBPEMEHHOW €eCTeCTBEHHOHAyYHOW KapTHHbI MWpPA, B TIO3HAHWU 3aKOHOB TMIPUPO/bI W DEIIeHUU
JKU3HEHHO Ba)KHBIX COLMA/IbHO-3TUUECKUX, YKOHOMHUUECKHMX, KOJIOTMUYEeCKUX MPOo0/eM uesioBeuecTBa, a
TaK)Ke€ B PEIIeHWH BOMPOCOB pAalMOHAJLHOTO TPUPO/IONO/b30BaHusA, B (JOPMUPOBAHUM L[€EHHOCTHOTO
OTHOIIIEHHs K TIPUPO/ie, O0IIIeCTBY, Ue/IOBEKY; O BK/Ia/le POCCUHCKUX M 3apy0eXXHBIX YUEHBIX — OUOJIOTOB B
pa3BUTHe OUOIOTUN

Bnagenve cuctemMod 3HaHWM 00 OCHOBHBIX MeTOZaX HAYYHOTO TIO3HAHWsS, WCIIO/b3yeMbIX B
OMOIOTMYeCKUX HCCIe[0BaHUSAX JKUBBIX OOBEKTOB M KOCHCTeM (OmMcaHWe, W3MepeHHe, TPOBe/ieHHe
Habmo1eHnin); criocob6amMu BbISIB/IEHUS] M OLIEHKH aHTPOTIOTeHHBIX N3MeHeHWI B TIPUPO/e.

YMeHve BbIIBUraTh THIOTE3bl, MPOBEPSTh MX SKCIIEPUMEHTATbHBIMU CpeJCTBaMH, (hopMynupys Liesb
WCC/Ie[J0OBaHMs, aHa/IM3UPOBATh I0JIyUyeHHble pe3yJIbTaThl U /le/1aTh BbIBOJBI.

BrisiB/IeHHe 3aBUCHMOCTU MEX/Y HUCC/IelyeMbIMU BeTMUMHAMY, 00bsICHEHUe TI0/TyUeHHBIX Pe3y/bTaToB U
(hopmyMpoBaHre BbIBOJIOB C MCIOIb30BAHMEM HayUHbIX ITOHATHMN, TEOPUIl U 3aKOHOB

YMeHue BrajeTb CUCTeMOM OWOJOTMUECKMX 3HAaHWM, KOTOpas BKJ/IFOUAeT: OCHOBOIIOJIArarollye
Ouosiorrueckyie TepMUHBI U TIOHSITHSL (KWU3Hb, K/TeTKa, TKaHb, OpPraH, OpraHy3M, B, TIOMYJISILISI, SKOCHUCTeMa,
GuorieHo3, 6uoctepa; MeTaboMM3M, roMeocTas, K/IeTOUYHbIM UMMYHUTET, OMOCHHTe3 Oeska, OHOTO/MMEpHI,
JIMCKPETHOCTb, CaMoperyJIsILs, CaMOBOCIIPOW3Be/leHue, HaCJ1e/ICTBEHHOCTh, HM3MEHUUBOCTb,
5HEpPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouvonornueckre TeopuH: KietouHas Teopusi T. Illeanna, M. Illnetinena, P. BupxoBa; KIOHaIbHO-
cejleKTUBHOro ummyHurera II. Opmux, M.JMI. MeuHukoBa, XpOMOCOMHAasl TeOpUsl Hac/eACTBeHHOCTU T.
MopraHa, 3aK0H 3apojpiiieBoro cxoacrea K. bapa, sBostorimonHas teopus Y. /lapBrHa, CUHTETAYECKAst
TeOpUsi 3BOJTIOLIMM, Teopusi aHTporioreHe3a Y. [lapBuHa; Teopusi buoreorjeHo3a B.H. CykauéBa; yueHue




H.M. BaBunoBa 0 1eHTpax MHOroo0pasuiss U TIPOMCXOXKJEHUsI KyIbTYPHBIX pacTeHuid, yueHue A.H.
CeBepI1j0Ba 0 MYTsIX U HaIlPaBJ/IeHUSIX 3BO/IOIMH, yueHre B.U. BepHajckoro — o 6uocdepe);

3aKOHbI (eMHOOOpa3usi TIOTOMKOB T1€PBOTO TIOKOJIEHHS, pacCIllerieHusi TPU3HAKOB, He3aBUCUMOTO
HacJe/J0BaHUs pY3HaKoB ['. MeHJens; CLenieHHOoro Hac/ieJOBaH!s MPU3HAKOB Y HapylleHUs CLieTIeHNs
reHoB T. MopraHa; roMoJIOTUYECKMX PpSZI0B B Hac/jleACTBeHHOM u3MeHuuBoctd H.M. BaBunosa;
reHeTuueckoro paBHoBecuss J[k. Xapau u B. BaiiHbepra; 3apoppiiieBoro cxozactBa K. Bapa;
buoreHetnyeckuii 3akoH J. ['ekkesisi, @. Mrosiepa);

TIPUHLIUIIBI (UMCTOTBI FaMeT, KOMIJIEMEHTapHOCTH);

npaBua (MuHuMyMma FO. JTuburxa, 5K0/10ruuecKoi mupamMu/ibl uucesi, 6MoMacchl U SHepTun);

rurote3bl (KoarjepaTHou A.M. OmapuHa, mepBuuHoro OynboHa K. XomgeiiHa, mukpocdep C. Pokca,
pubosuma T. Uek)

YMeHHe pellaTh TIOMCKOBbIE OHMOIOTMYECKHe 3a/laud; BBISB/ISATH TIPUUMHHO-C/IEACTBEHHBIE CBSI3U MEXIY
UCCIelyeMbIMA OMOJIOTHUeCKUMH 00BEKTaMH, TIPOLIECCaMU U SIB/IEHUSIMU; [1e/laTb BBIBOJBI W TIPOTHO3bI Ha
OCHOBaHWH MOTyYeHHbIX pe3y/IbTaToB;

COCTaB/ISITb TeHOTUMNMYECKWe CXeMbl CKpelLMBaHWs /s pasHbIX TUIOB HacaeOBaHUs TPU3HAKOB Y
OpraHu3MOB, COCTaB/ISITh CXeMbl [epeHOca BelleCTB W SHepruy B 3KOCHCTeMax (Lieny MUTaHWs, MHILeBble
CeTn)

YMeHre yCTaHaB/IMBaTb B3aUMOCBSI3U MEXIY CTPOeHHeM U (PYHKLUSIMU: OPraHOM/IOB, KJIETOK pasHbIX
TKaHel, opraHaMHu U CUCTeMaMH OPraHOB y pacTeHUH, )KUBOTHBIX U Ue/ioBeKa; MeX/y 3TaramMyd obMeHa
BeIIleCTB; JTalaMu K/IeTOUHOTO LMKIa U YKU3HEHHBIX I[MKJIOB OPraHW3MOB; 3TallaMh 3MOPHOHAILHOTO
pa3BUTHsL; TeHOTUTIOM U (eHOTUTIOM, (eHOTUTIOM U (aKTOpaMH Cpefibl OOUTaHUS; TIpPOLieccaMU
3BOJIIOLIUM;  [IBKYIIMMH CWJIaMH  aHTpOTIOTeHe3a; KOMIIOHEHTaMH pa3/InyHbIX SKOCUCTeM U
npucrocobeHrsIMU K HUM OPTaHU3MOB

YMeHue BbiZIe/ISITh CyllleCTBeHHbIe TTPU3HAKU:

CTPOEHUsI BUPYCOB, KJETOK MPOKApUOT M 3YKApHOT; OJAHOK/IETOUHBIX W MHOTOK/IeTOUHBIX OPraHH3MOB,
BUZIOB, OMOTeoIleHO30B, 3KOCHCTEM M OuOCGhephl; CTPOEHHSI OPraHOB U CHUCTEM OPraHOB pacTeHWH,
JKUBOTHBIX, YeJiOBeKa; TPOLIeCCOB >KU3HE/esiTe/IbHOCTH, TPOTeKalIUX B OpraHu3Max pacTeHWH,
JKMBOTHBIX M UesiOBeKa; OMOIOTHUecKuX MporeccoB: oOMeHa BemlecTB (MeTabosv3M), WHGOPMAIMU U




TpeBpallieHus: Hepryu, OpokeHus, aBTOTPOGHOr0 U TeTepoTPO(HOT0 TUIIOB MHUTaHUs, (OTOCHHTe3a U
XeMOCHHTe3a, MWTO03a, Melo03a, rameroreHe3a, 3MOpHOreHe3a, TOCTIMODUOHAIBLHOTO DPa3BUTHS,
Pa3MHOXKEHUS, WHIWUBUAYATbHOTO Ppa3BUTHS oOpraHu3Ma (OHTOTeHe3a), B3aUMOJENUCTBUS TEHOB,
reTeposuca; JelCTBUII HCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOIIEro, ABMXKYILErO W pa3pbIBaloILero
€CTeCTBEHHOT0 0TOOpa; a/i/IoNaTpUUecKOr0 U CUMITaTPUUeCKOTO BHUZ00Opa30BaHUs; BIAUSHUS JBIKYIIUX
CW/I SBOJIOIMM Ha TeHOMOH TMOMYJ/ISAHH; TPUCIIOCOO/IEHHOCTH OpraHUu3MOB K cpefie OOWTaHus,
yepe/I0BaHUSI HaTlpaB/IeHH BOJIIOLIUM; KPYTOBOPOTA BEI[eCTB U IMOTOKA SHEPTHUU B IKOCUCTEMaX

CchopMUpOBaHHOCTb yMeHHUsl BbIJIeIATh CYLIeCTBeHHble TIPU3HAaKKW BHDPYCOB, K/IeTOK TPOKapuoT U
JYKapHOT; OJHOK/IETOUHBIX M MHOTOK/JIETOYHBIX OpPraHWU3MOB, BU/OB, OHOTeOLIEHO30B M 3KOCHUCTEM;
0COOEHHOCTH TIPOL[ECCOB OOMeHa BeIeCTB U TIpeBpallleHus JHEePruM B KieTKe, (OTOCHHTe3a,
TJIAaCTUYECKOTO M SHepreTMUecKoro obMeHa, XeMOCHHTe3a, MUTO3a, Mel03a, OTJIOJJOTBOPEHUS], Pa3BUTHS
U pa3sMHOXKeHWsl, WHJUBUIYaJbHOTO pa3BUTUsI OpraHu3Ma (OHTOreHe3a), OOpbOBI 3a CyI[eCTBOBaHUe,
eCTeCTBeHHOT0 0TOOpa, BM1000pa30BaHuUsl, MPUCIIOCOOIEHHOCTH OPTraHW3MOB K CpeJie 00UTaHUsl, BIIUSHUS
KOMIIOHEHTOB 3KOCHCTeM, aHTPOIIOTeHHbIX M3MeHeHHM B 3KOCHCTeMaX CBOeil MeCTHOCTH, KpPyroBOpOTa
BeIIeCTB U MpeBpalljeHus SHepruu B Ouocdepe

YMeHHe WUCII0/Ib30BaTh COOTBETCTBYIOIIIME apPI'yYMEHTHI, 6I/IOJ'IOFI/I‘-IECKyI-O TEPMHHOJIOTUIO U CHUMBOJIMKY
AJId O0Ka3aTe/JIbCTBa POACTBA OPraHWU3MOB Pd3HBIX CUCTEMATUUECKHX T'PYII; B3aWMMOCBA3HU OPraHW3MOB U
Ccpeabl OGI/ITaHI/Iﬂ; €IUHCTBa 4Ye/IOBeUeCKHX pac, HEO6XO,Z[I/IMOCTI/I 310pOBOro o6pa3a JKW3HH, COXPdHEHHA
pa3Hoo6pa3Hﬂ BH/I0B M SKOCHCTEM KdK YyC/IOBHA COCYII€CTBOBAHUWA MMPHUPOALI 1 YeJI0OBEUECTBA

YMeHMe KpPUTHMYECKH OljeHMBaTh WH(OpPMaIUi0 OUOOTUUecKOTO CojepKaHus; WHTepIpeTHpPOBaTh
TUYECKME aCTeKTbl COBPEMEHHBIX HWCC/Ie[IOBaHUM B  OWOMOTHMH, MeJuIuHe, OHOTeXHOJIOTHH;
paccMaTpHBaTh r100aIbHBIE 9KOJOTHUECKHe MPo0eMbl COBPEMEHHOCTH, (hOPMHUPOBATh MO OTHOIIEHUIO K
HUM COOCTBEHHYIO MO3ULIHIO




INEPEYEHD 3/JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D ITO BUOJIOI'NN

Kopg

IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

buonorus Kak HayKa. JKuBnble cuCTeMbI U UX H3ydyeHue

1.1

CoBpemeHHast 610JIOTHSI — KOMIT/IEKCHast HayKa. brosiornueckye HayKd M U3ydaeMble UMU Mpo6ieMbl. DyHjaMeHTa/lbHBIE,
MIPUK/Ia/IHbIE U TIOUCKOBBIE HayUHbIe UCC/Ie/JOBAHMS B OMOJ/IOTHH.

3HaueHWe OUOJIOTHH B (HOPMUPOBAHWM COBPEMEHHOHN €eCTeCTBEHHO-HayuHOW KapTHHbI Mupa. [Ipodeccuu, cBsi3aHHBIE C
Ouosorueil. 3HaueHWe OWONMOTMM B TIPAKTHUECKOW /IeATEILHOCTH 4YejiOBeKAa: MeJUIMHEe, CelTbCKOM XO3SICTBE,
TPOMBILIJIEHHOCTH, OXpaHe TIPUPO/bI

1.2

JKuBble cucTeMbl Kak TipeaMeT wu3ydeHuss Ouosoru. CBOKMCTBA J>KMBBIX CHUCTEM: €AMHCTBO XWMHUECKOTO COCTaBa,
JVCKDETHOCTb U  LIeJIOCTHOCTb, CJIO)KHOCTb U YMOPSIJOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIIPOM3Be/leHue, pa3/pa)KMMOCTb, U3MEHUMBOCTb, POCT U pa3BUTHE.

YPpoBHU OpraHM3aliy KUBBIX CUCTEM: MOJIEKY/ISIPHBIN, K/IeTOUHBINM, TKaHeBbI, OpraHM3MeHHbIH, MOy ISLMOHHO-BH/I0BOM,
JKOCHCTeMHBIN (OuoreorieHOTHUECKHiA), OuocdepHbiit. IIporecchl, MPOUCXOASIIME B JKMBBIX cHcTeMax. OCHOBHbIE
TIpU3HaKU UBOro. JKr3Hb Kak (hopMa Cyl1[eCTBOBaHUsSI MaTepyn

1.3

Metoabl Guosoruueckod Hayku. HabmroseHue, w3MepeHHe, SKCIIEPUMEHT, CHCTeMaTH3alysi, MeTaaHaau3. [loHsATHe O
3aBUCMMOM M He3aBUCUMOW mepeMeHHOW. [lnaHuvpoBaHue skcrnepuMeHTa. [loctaHoBKa M TipoBepka rumnote3. HyseBas
rurote3a. IloHsiTHe BLIOOpDKM W €& OCTOBepHOCTh. Pa3bpoc B Ouonoruueckux pAaHHbIX. OIjeHKa [JOCTOBEPHOCTH
TOTYYEHHBIX pe3yabTaToB. [IpUUMHBI KCKaXKeHUs1 pe3y/IbTaToB SKcreprMeHTa. [IoHATHe CTaTUCTUYeCKOro TecTa

Kietka Kak 6uoJiornuyeckas CUcTema

2.1

Knetka — CTpyKTypHO-(YHKIMOHA/IbHASI eWHHLIA KUBOTO. VIcTOpusi OTKpbITUS KieTKu. Paboter P. T'yka, A. JleBeHryka.
Knetounas teopus (T. llIBann, M. Illneligen, P. BupxoB). OCHOBHbIe [10/10)KeHHsI COBDEMEHHOU KJIeTOUHOU TeOpHUH.
MeTo/bl MOIEKY/ISIPHOM U KJIETOUHOM OMOJIOrMH: MUKPOCKOTHS, XpoMaTorpadusi, 371eKTpodope3, MeTO/, MeUeHBIX aTOMOB,
JuddepeHanbHoe LieHTpUyrupoBaHye, KyJIbTUBUPOBAHKE KIeTOK

2.2

XVMHUYeCKUM COCTaB KJIeTKM. Makpo-, MUKPO- U y/IbTPaMUKpO3/IeMeHThl. Bosa 1 eé posb Kak pacTBOpUTeIs], peareHTa,




yuacTve B CTPYKTYPUPOBAaHMU KJIeTKH, Teryiopery/siiui. MuHepaabHble BelllecTBa KJIeTKH, WX Ouosiornueckasi posib. Posb
KaTHOHOB Y aHUOHOB B KJIeTKe.

Buosiornueckue mnonuMepbl. benku. AMHHOKHC/IOTHBIM cocTtaB 6esikoB. CTPyKTypbl OenkoBoid MoJieKysibl. IlepBuuHast
CTpyKTypa Oenka, renTuHasi CBsi3b. BTOpuuHasi, TpeTHUHasi, UeTBepTHUUHAsi CTPYKTyphl. JleHaTyparusi. CBolicTBa OesKoB.
Knaccudukaims 6enkoB. Buonornueckue GyHKIMKU Ge/TKOB.

YrneBogbl. MoHOcCaxapuzibl, [AucCaxapu/bl, OJIMTOCaxXapuzibl W TosiMcaxapuzibl. OOMmMi TlaH CTpoeHUss U (PU3MKO-
XUMHUUeCKHe CBOMCTBA yI/IeBOZ0B. brosnornueckye (GyHKIMM YI/1€BO/OB.

Jluruppl. TugpodunbHo-rugpodoOHbIe cBolicTBa. Knaccubukaius aunugos. Tpurnviepuzbl, Gochomunuibl, BOCKH,
cTepouzibl. buonornueckue QyHkuuu aunuioB. OOIMe cBoiicTBa 6MoONOrHYecKUx MeMOpaH — TeKydecThb, CIIOCOOHOCTb K
CaMO3aMbIKaHUIO, [10/1yIIPOHULIaeMOCTb.

Hyxneunossle kucnotsl. JTHK 1 PHK. CtpoeHue HykinenMHOBbIX KUC/IOT. Hykneotygel. [IpyvHLMIT KOMIUIEMEHTapHOCTH.
[MpaBuio Yapradda. Ctpykrypa JAHK — aBoiiHasi crivpasb. MecToHaxoxaeHre U 6uosorndyeckue dyHkiuu JHK. Bugp
PHK. ®yukiuu PHK B Kitetke.

Ctpoenue Monekynbl AT®. Makpospruueckue cBsisu B Mojekyne AT®. buonornueckue ¢dyHkimu ATO.
BoccTaHoBeHHble IepeHOCUMKY, UX (pyHKLMY B KieTke. CekBeHrpoBaHue [THK.

CrpykTypHast OGuonorusi: 6uoxumudeckve u Ouodu3nueckre HCC/Ie[OBaHUS COCTaBa M TMPOCTPAHCTBEHHOM CTPYKTYPbI
OrioMoeKyn

2.3

TWHITBI KIIETOK: SyKapuoTHUecKasi ¥ poKapuoTnueckasi. CTpyKTYpHO-(YHKIMOHaIbHbIE 00pa30BaHUsI K/IETKH.

CrpoeHue NpoKapuoTHUeckoi kKieTk. KiertouHasi cteHka Oakrepuii 1 apxeil. OCOO€HHOCTH CTPOEHUsI TeTepOTPOPHON U
aBTOTPO(HOM MPOKAaPUOTHUUECKUX KJIeTOK. MeCTo 1 poJib MPOKapHoT B OMOIIeHO3ax.

CtpoeHne u (yHKIIMOHHMPOBAHME 3YKapUOTHUeCKOW KieTkd. [Ina3matnueckass memOpaHa (ria3masnemma). CTpyKTypa
Tla3MaTU4yeckoli MeMOpaHbl. TpaHCIOPT BeIIeCTB dYepe3 IIa3MaTUUYeCKyr0 MeMOpaHy: TmaccuBHbIN (auddysus,
obsieruénHast auddy3ust), aKTUBHBINA (TIEPBUYHBIA M BTOPUUHBIN aKTHBHBINA TpaHcropt). [ToaynpoHuiiaeMocTh MeMOpaHsbI.
Pabora HaTpuii-Ka/JMeBOr0 Hacoca. DHJOLMTO3: MUHOLMTO3, (haroruro3. ODk3ouuTo3. KietouHas creHka. CTpyKTypa |
(bYHKLMM K/IeTOYHOM CTeHKH pacTeHWi, TpuoB.

[Mutoniasama. Iluto3onb. Ilutockener. [IBvKeHuWe 1UTOIUIa3Mbl. OpraHouzibl KiaeTku. OpHOMeMOpaHHBbIE OpPTraHOW/[bI
K/IeTKU: 3HAoIIa3MaTuueckass cetb (OIIC), ammapatr [ofbIpkd, U30COMBbI, UX CTpoeHWe U (yHKUMH. B3auMOoCBsi3b
0JJHOMeMOpaHHBIX OpPraHOW/I0B KieTKu. CTpoeHWe TpaHy/sIpHOTO peTuKyayma. CHHTe3 pacTBOpUMBIX OenkoB. CuHTE3




KJIeTOUHbIX MeMOpaH. ['mafxuii (arpaHy/sipHbIN) SHAOMIa3MaTUUeCKui peTuKyJayM. CekpeTopHasi (yHKLUsI arimapaTa
onbmxu. TpaHCIOPT BelleCTB B KieTke. Bakyonu pacTutenbHbIX KineToK. KineTounslii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOM/IbI KJIeTKU: MUTOXOHZPHWY, /1aCTU/IbI.

CrtpoeHve U (PyHKUMM MUTOXOHJPUW W miacTu. [lepBUuHbIe, BTOPUYHbIE U CJIOKHBIE IIACTHZBI (POTOCUHTE3UPYIOLUX
3YKapuoT. X/I0pPOI/1acThbl, XPOMOIJ/IACThI, JIEUKOI/IaCThI BBICILIMX PACTEHHUH.

HememOpaHHble opraHouzibl  kieTku CTpoeHre W (yHKUMM HeMeMOpaHHBIX OpPraHOW/IOB K/IeTKH. PubocoMbl.
MukpodunameHnTel. MpillieyHble KieTKU. MUKpoTpybouku. Krerousslii ueHTp. CTpoeHWe W [BWKEHHE >XTYTHKOB U
pecHruek. MUKpOTpPyOOUKH LIUTOTIa3Mbl. LleHTpHrob.

Anpo. Ob6onouka siipa, XpOMaTHWH, KapuOIUla3Ma, sAPBILKA, WX CTpoeHWe W (YHKIMU. fAiepHblii GenKoBbIi MaTpPHKC.
ITpocTpaHCTBEHHOE pacro/ioyKeHrue XpOMOCOM B MHTep(da3HoM sifpe. beky XxpomaTriHa — TUCTOHBI.

Knerounbie BKoueHusi. CpaBHUTe/IbHAsE XapaKTePUCTHUKA KJIETOK 3YKapyoT (PacTUTe/TbHOM, )KUBOTHOM, TPUOHOM)
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AccuMUISITIASA ¥ AUCCUMUJISILIUS — ZIBe CTOPOHBI MeTabosim3ma. Turbl oOMeHa BelecTB: aBTOTPOGHBIN U reTepOTPOMHbIN.
Yuactre kKucsiopozia B 0OMeHHBIX Tporjeccax. JHepreTuueckoe obecriedeHue KieTku: rpeBpaijeHre AT® B oOMeHHbIX
npotieccax. depMeHTAaTHBHBIN XapaKTep peakLWil KIeTOYHOro Merabosimama. depMeHTHI, WX CTPOeHHWe, CBOWCTBA U
MexaHusM JeiictBusi. KodepmenTbl. OTivuvsi (epMEHTOB OT HeOpraHWYeCKMX KaTaau3aTopoB. benku-akTUBaTOpbl U
OeKU-MHrMOUTOPBI. 3aBUCUMOCTb CKOPOCTH ()epMEHTATUBHBIX PeaKIMii OT pa3uYHbIX (HaKTOPOB.

[TepBUuHBbI CHHTe3 OpraHU4ecKux BelecTB B KieTke. DoTtocuHTe3. Pomb xsopornnacToB B mporecce (OTOCHHTe3a.
CBetoBasi 1 TeMHOBasi ¢a3bl. [IpoiyKTUBHOCTL (poTOCKHTe3a. BiusiHMe pa3nuyHbIX (DaKTOPOB Ha CKOPOCTb (DOTOCHHTE3a.
3HaueHre (POTOCHUHTe3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEeMOCHHTETHUKOB:  HUTpU(UIMpyroiue  OakTepuu, >Kene300aKTepwy,
cepobakTepyry, BOAOpPOJHbIe OaKTepuy. 3HaueHHe XeMOCHHTe3a.

AHaspoOHble opraHu3Mbl. Buzbl OpokeHusi. IIpogykTel Opo)keHHsI W WX HCIIO/b30BaHWE Ye/oBeKOM. AHa’poOHbIe
MHKDPOOPTraHU3Mbl Kak 00BeKTbl OMOTeXHOJIOTHU U BO30yAuTe M Oose3Hei.

AspobHble oOpraHM3Mbl. OJTambl SHepreTHyeckoro obmena. IlogroroBuTenbHBIM STam. I'uMkonmus — GecKucaopogHOe
paciienieHye IrH0KO3bl.

Brosornyeckoe okHC/IeHWe, WM K/I€TOUHOe [bIxaHWe. Polb MUTOXOHZPHI B MpolieccaXx OMOJ/IOTMYecKOro OKHC/IeHHS..
[ukmiyeckre peakuuu. OkucaurenbHoe ¢ocdopupoBanue. IIpenmyiectBa aspobHOro myTu obMeHa BeIleCTB TIepef
aHa’poOHBIM. I HEKTUBHOCTh IHEPreTUYeCKOro obMeHa




2.5

Peakiun wmaTtpuuHOro cuHte3a. [IpuMHIMIT KOMILJIEMEHTapHOCTW B peaklUsaX MaTpU4yHOro CHUHTe3a. Peanusauus
Hac/ae[CTBeHHOW UH(popMalvu. ['eHeTUUeCKui KO/, ero cBoicTBa. TpaHckpuniusi — MaTpuuHbiii cuHTe3 PHK. TIpuHLmmnb
TPAHCKPUIILMM: KOMIUIEMEHTapHOCTb, aHTUIIapa/l/Ie/IbHOCTh, aCMMMeTPUYHOCTb. TpaHC/asauuss UM eé sTanbl. YyacTue
tpaHcnioptHeix PHK B GuocuHTe3e Gesika. YcioBust 6uocuHTe3a Oenka. KopuvpoBanue amuHOKHUCIOT. Ponb pubocoM B
brocuHTe3e Oesika.

Opranusaiusi reHOMa y TNPOKApUMOT M 3YKapuoT. Perynsius akTHBHOCTM T'eHOB y TpokapuoT. ['mmore3a omepona (.
2Kako0, K. MaHo). Peryisitjusi 0OMeHHBIX IPOL[eCCOB B KieTKe. KieTouHbli roMeocTas.

Bupychbl — HeK/ieTouHble (YOPMbI KU3HU U 0O/MraTHbIe mapa3uTbl. CTpoeHHe MPOCThIX U CJI0XHBIX BUPYCOB, PETPOBUPYCOB,
bakTeprodaros.

BupycHble 3a60/1eBaHUs ueioBeKa, XKMBOTHBIX, pacteHuit. CITU/l, COVID-19, coruasibHble U MeAUIIMHCKIE MPo6/ieMbl

2.6

KreTouHsIi LUK/, ero rnepuoAbl v peryssiuus. Vintepdasa v muto3. OcoOeHHOCTH MPOLIeCCOB, MPOTEKAMIINX B UHTepda3se.
[TogroroBka KjeTKM K JeneHdr0. [IpecuHTeTMyecKui (MOCTMUTOTHMYECKUM), CHUHTETUYECKUHM W TOCTCUHTETUUYECKUN
(MpeMUTOTHYECKUi) TTepuo/bl UHTep(da3bl.

Matpuunbiii cunHte3 [JTHK — perumukauus. IlpuHiuner peruvivkanyy JIHK: KomrsiemeHTapHOCTb, MOJYKOHCEePBAaTUBHbBIN
CHHTe3, aHTUIapa/yIe/IbHOCTb. Mexanusm pervmkanmu JITHK. Xpomocomel. CTpoeHue xpomMocoM. Tesomepsl U TesioMepasa.
XPpOMOCOMHBIN HabOp K/IeTKA — KapuOTHIL. [JUM/IONIHBINA U TalyIONJHbIN HaOOpbl XpOMOCOM. I"'0OMO/IOTMYHbIE XPOMOCOMBI.
ITonoBBIE XPOMOCOMBI.

Henenue knetkyu — muto3. Ctaguy MUTO3a U MPOUCXOAALIME B HUX IpoLiecchl. Tunbl MUTO3a. KapuokuHes U LIUTOKKUHe3.
Buonornueckoe 3HaueHWe MHUTO3a. Perynsiiuss MUTOTUYECKOrO LMK/Ia KIeTKu. I[IporpamMmupyemasi KieTouHasi Tubenb —
aromnTo3.

DyHKIMOHa/IbHAast FeHOMHUKA

OpranusMm Kak Ounosiormueckast CcTeMa

3.1

OfHOK/IeTOYHbIe, KOJIOHUA/IbHbIe, MHOTOK/IETOYHbIE OPraHU3Mbl 1 MHOTOTKaHeBbIe OPTaHU3MbI.

dopmbI pa3sMHOKEHHUs] OpraHW3MoB: Oecriosioe (BK/IFOuasi BereTaTWBHOE) M IO/0Boe. Buibl Gecrosioro pa3mMHOKeHWS:
TIOYKOBaHUe, CIIOPYJIsALus, (hparMeHTalysi, KTOHUPOBaHMUE.

[TonoBoe pasmHOkeHue. [lonoBble KaeTKHM, WM rametsl. Meiio3. Cragun Meiio3a. IloBefeHHe XpomMocoM B Melio3e.
KpoccunroBep. Buosiorndyeckuii CMbIC/ Melo3a U T07I0BOTO Tporjecca. Meio3 W ero Mecto B JKM3HEHHOM LIMKJIe




OpraHu3MOB.
[Tpen3apoeiiiieBoe pa3BuTHe. ['ameToreHe3 y KUBOTHBIX. [1o/ioBbIe keme3bl. OOpa3oBaHue W Pa3BUTHE TIOJIOBBIX KIIETOK.
CrniepmaToreHe3 U ooreHe3. CTpoeHue I0JIOBBIX KieTOK. OrUiofjoTBOpeHHe W 3MOpHUOHAIbHOE pa3BUTHE >KUBOTHBIX.
CriocobbI 0M10/J0TBOPEHUsT: HapYy KHOe, BHyTpeHHee. [lapTeHOreHe3.

WHuBKyanbHOe pa3BUTHe OpraHu3MoB (oHToreHe3). CTaguu s3MOproreHe3a >KUBOTHBIX (Ha MpuUMepe JAryiiku). [IpobieHue.
Turiel apobsienust. OcobeHHOCTH APOOJIeHNsT MIEKOTTUTAIOIIUX. 3apO/bIllieBble JIMCTKU (TacTpyJisilus). 3aKkiaZka OpraHoB U
TKaHel M3 3apO/IbIIEBbIX JIMCTKOB. B3anMHOe BiMsiHUe YacTell pa3BHBAOLLETOCs 3apo/biilia (3MOpPUOHAIbHAS WHAYKIVS).
3ak/ajika TulaHa CTPOeHHs )KUBOTHOTO KaK pe3y/IbTaT MepapXruuyecKuX B3alMO/IeMCTBUM reHoB. BimsiHue Ha 3MOpHOHa/IbHOe
pa3BUTHeE Pa3/IMUHBIX (PaKTOPOB OKPY>Karolleil Cpe/pl.

PocT u pa3BuTHe XXUBOTHBIX. [locTaMOpHOHanbHEIN niepuoy. [IpsiMmoe u Herpsivoe pa3BuTHe. Pa3Butue c meramopdo3oMm y
0ecro3BOHOYHBIX U TI03BOHOUHBIX JKUBOTHBIX. bBHoOsiorMueckoe 3HaueHWe TIPSIMOTO M HENpSIMOTO Da3BUTHS, MX
pacrpocTpaHeHWe B Tpupojie. Tumbl pocTa >XMBOTHbIX. PakTOpbl pPery/sifud poCTa >KUBOTHBIX M 4esoBeka. Craauu
MocT3MOPUOHAIBHOTO Pa3BUTHS Y KUBOTHBIX U uesioBeKa. [1epro/ibl OHTOTreHe3a uesioBeKa.

PasMHOKeHUe U pa3BuTHe pacteHuil. ['ameToduT u criopodut. Metio3 B )ku3HeHHOM LMK/Ie pacTeHuii. O6pa3oBaHue CIiop B
nporiecce Melo3a. ['ameTtoreHes y pacteHuil. OMNIoJOTBOpDeHHWe M pa3sBUTHE PpaCTUTE/bHBIX OpraHu3MoB. [IBoliHoe
OTJIOZIOTBOPEHUE Y IIBETKOBbIX pacTeHWi. OOpa3oBaHMe M pa3BUTHe ceMeHW. MexXaHu3Mbl peryJisiud OHTOTreHe3a y
pacTeHWH Y )KUBOTHBIX

3.2

I/ICTOPI/IH CTAHOBJIEHUA U PA3BUTHUA IM'€HETUKU KdK HAYKH. OCHOBHBIE TeHEeTUUEeCKHe MOHATHS U CUMBOJLI. ['OMOIOrHuHbIe
XpOMOCOMBI, dJ/lJIeJIbHbIE€ T€HbI, d/JIbTEPHATHBHLIE TIPU3HAKU, AOMHH&HTHbIﬁ n peLIECCI/IBHHﬁ IMPpHU3HAK, T'OMO3UI'0Ta,
rerepo3urora, 4ucCTad JIMHUA, I‘I/I6PI/I,I[LI, IreHOTMHII, Cl)eHOTI/IH. OcHOBHBIE MeETOJbl T'€HETHUKM: FI/I6PI/I,[[O]'IOFH‘-I€CKHI>1,
HHTOHOFHHECKHﬁ, MOHEKYJIHPHO-I‘GHETI/I‘-IQCKI/Iﬁ

3.3

MonorubpuHoe ckpeijuBanue. [1epBbiii 3akoH MeH[iesist — 3aKOH eIMHO0Opa3usi TMOPU/IOB MepBoro rokosieHus. [IpaBusio
JIOMUHUPOBaHUs1. BTopoii 3akoH MeH/ie/isl — 3aKOH paclijeryieHusi TPU3HaKoB. LIuTosiornueckre 0CHOBBI MOHOTUOPUHOTO
CKpellMBaHUs1. ['UmoTe3a UucToThl raMer.

Amnanusuvpytolriee cKpelyBaHue. [IpoMeXXyTOUHbIM XapakTep Hac/iefoBaHUs. PaciijervieHue TPU3HAKOB TIPU HErOJIHOM
JIOMUHUPOBAHHUH.

HOurubpugHoe ckpemyBaHue. TpeTuit 3akoH MeH/ienst — 3aKOH He3aBUCMMOT'O Hac/ie[loBaHUsI TIPU3HAKOB. LluTonoruueckue
OCHOBBI IMTUOPU/IHOTO CKPeIIMBaHUSI.




CuersieHHoe HacreZjoBaHue TNpu3HakoB. Pabotel T. Moprana. CriernieHHOe Hac/eZjoBaHWe T'€HOB, HapylleHHe CLier/IeHus!
MeXZly reHaMu. XpOMOCOMHasl TeOpysl Hac/leCTBEHHOCTH.

'eHeTnka mnona. XpOMOCOMHBIM MeXaHU3M OIpe/ie/ieHUs] IoJsia. AyTOCOMBI U TI0JIOBble XPOMOCOMBI. ['OMOrameTHbIN U
reTeporaMeTHbIM N0J1. ['eHeTHUeCKast CTPyKTypa I10JI0BbIX XpoMocoM. HaciejoBaH1e IPU3HAKOB, CLIEMJIEHHBIX C [10JIOM.
l'eHoTUN Kak ILe/IoCcTHasg cucTema. [lnelioTporvss — MHOXECTBEHHOe [lelCTBHe TeHa. MHO)XKeCTBeHHbIN asljieNv3M.
B3aumogeiicTBue HeasienbHbIX reHoB. KoMriiemeHTapHOCTh. OnucTas. [lonmmepus

3.4

B3aumogelictTBre reHoTWra W cpefibl Tipyu  (opmupoBaHMM (eHoTHNa. V3MeHUMBOCTH TpU3HAKoB. KauecTBeHHble U
KOJIMYeCTBEeHHbIE NPU3HaKU. By/bl N3MeHUMBOCTU: HEHac/leICTBEHHAs U HaC/1e,CTBEeHHasI.

MopudukaioHHasi M3MeHUMBOCTb. Pomb cpefibl B (POPMHPOBaHMM MOAMGUKALMOHHONW M3MeHUMBOCTH. Hopma peakiyu
npy3HaKa. BapualiMoHHbIi psifi 1 BapuaLioHHast KpuBasi (B. VoranHceH). CBoiicTBa MOAMGUKALMOHHONM U3ME@HUMBOCTH.
'eHOoTMIIMUeCKast W3MeHUMBOCTb. (CBOMCTBA TeHOTUITMUECKOM W3MEHUMBOCTH. BHbpl TeHOTUITMYeCKOW W3MeHUHBOCTH:
KOMOVHAaTHBHAsI, MyTallMOHHasI.

KombuHaTHBHasi 13MEHUMBOCTh. Melio3 ¥ MOJIOBOM MpOoLIecC — OCHOBa KOMOWHATHBHOW M3MEHUMBOCTH. POJTb KOMOMHATUBHOM
W3MEHUMBOCTH B CO3/JaHMM FEeHETUUEeCKOT0 pa3HO00Opaswusi B Tipe/iersiax OHOTO BU/A.

MyTaroHHas U3MeHUMBOCTb. BU/ibl MyTalyii: TeHHble, XDOMOCOMHBIe, FfeHOMHbIe. CIIOHTaHHbIe U MHAYLIMPOBaHHbIe MyTaLlWK.
ApnepHple W LuMTOIUIa3MaTtUyeckue MyTaimy. ComaThyeckKve W TIOMOBble MyTaluH. IIpyuvHBI BO3HMKHOBEHWS] MyTalUu.
MyTareHbl M UX B/IWSIHUE Ha OpraHMW3Mbl. 3aKOHOMEPHOCTW MYTAaLMOHHOIO Mpoljecca. 3aKOH IOMOJIOTUYEeCKUX PSiZIoB B
Hacsne cTBeHHOU n3MeHunBocTy (H.V. BaBunoB). BHesiiepHast U13MeHUMBOCTb M HAC/1€ICTBEHHOCTh

3.5

KapI/IOTI/Il'I YyejIoBeKa. ME)K,IIYHaPO,Z[HaH nporpaMmMa HUCC/1eJOBaHHA T'€HOMd 4Ye/IOBEKd. METOAI:I HN3yUeHUdaA Te€HETHUKU
YeJjIoBeKa: FEHeaHOFHHECKHﬁ, 6J'II/I3HEI_[OBBII>i, I_[I/ITOFEHETI/I‘—IECKI/II‘/JI, l'IOHy}'IHL[I/IOHHO-CTaTI/ICTI/I‘JECKHI‘/JI, MOJIEKYJIADHO-
reHeTHUUeCKHi. COBPEMEHHOE oripeaesjieHre reHOTUIla: MMOJIHOT€HOMHO€E CeKBEHHMPOBdHKE, T€eHOTUIIMPOBaHKWE, B TOM UHCJIe C
TMMOMOIBHO HHP-aHaJII/I?»a. HaCJ'Ie,Z[CTBEHHbIe 3a00/eBaHus yeioBeKa. I'eHHbIe U XPOMOCOMHEIE 0oJ1e3HM UesioBeKa. bose3nu
C HaCHe,qCTBEHHOﬁ npeapacriojiIo’KeHHOCTBIO. 3HaueHue Me,qI/II_[I/IHCKOﬁ FeHETUKM B TIpeJoTBpadllleHUM W JIEUEHHU
reHeTUUeCKUX 3a00/1eBaHUM uesioBeKa. CTBOJIOBBIE KIIETKH

3.6

JlomecTHKaLWst ¥ CeeKIusi. 3apoykeHHe CeeKIMU U JoMecTUKauuu. Yuenre H.M. BaBusioBa o 1ieHTpax MPOMCXOXKIEHUS U
MHOr0o00pa3usi Ky/bTYPHBIX pacTeHWH. Pojib CesleKIuyd B CO3[jaHUM COPTOB pAacTEHUM W TOpO/, KUBOTHBIX. COpT, Mopo/a,
TaMM. 3aKOH FOMOJIOTUUECKHMX PsiIOB B HaC/IeICTBeHHON n3MeHurBoCcTH H.M. BaBWsioBa, ero 3HaueHue [ijisi CeNIEKIMOHHOM
paboThI.




Metozbl celeKUMOHHOW paboThl. VICcKycCTBeHHbIM OTOOp: MacCOBBI W WHAWBUAYANbHBIA. JTarbl KOMOWHAIL[MOHHOW
ceniekiuM. McrbiTaHye rpon3BouTesielt 1o noromMcTBy. OTOOp Mo reHOTUITy C TIOMOLIbIO OLleHKU (heHOTHIa TIOTOMCTBA U
otbop 110 reHOTUITYy C TToMolibio aHamu3a JHK.

W cKyccTBeHHBIM MyTareHe3 Kak MeTo[| CeJIeKLIMOHHOUW paboThbl. PafiuallMOHHbIN U XUMHUUECKHI MyTareHe3 Kak MCTOUHHWK
MyTaluii y KyJbTYPHbIX (DOpM OpraHu3MoB. VIcCrio/ib30BaHWe TeHOMHOTO PeJaKTUPOBAHHS U METOZI0B PeKOMOWHAHTHBIX
OHK psig monydeHuss UICXOAHOT0 MaTepuana JJjisl CeleKLUu.

[MonyyeHve roMryIonoB. BHyTprBH0Bast rubpuau3aiys. bM3kopoiCcTBeHHOe CKpelijiBaHKe, W MHOpUAWHT. HepoictBeHHOe
CKpeIlMBaHUe, WK ayTOpUIUHT. ['eTepo3uc 1 ero npuunHbl. Mcrons3oBaHue reteposuca B cesieKuyu. OTaanéHHast TuOpur3aLys.
[TpeojoneHre HGecrio/ysi MEXXBUZOBBIX THOPHIOB. JIOCTIDKeHs CeJIeKLMY PaCTeHHH 1 )KUBOTHBIX

3.7

OOBEeKTBI, UCTIO/Ib3yeMble B OMOTEXHOIOTHH, — K/IETOUHbIe U TKaHeBble KYJIbTYPbl, MUKPOOPTaHU3MbI, UX XapaKTepUCTHKA.
TpaguioHHasi OMOTeXHOIOTHS: X/ie0oTeueHre, MojTyueHre KMCJIOMOJIOUHBIX TIPOAYKTOB, BUHOie/Me. MUKpPOOHOIOTHueCcKuii
cuHTe3. OOBEeKTbI MUKPOOMOIOrMUecKuX TexHosmorui. [Tpou3BojcTBO Oesika, aMUHOKMC/IOT M BUTaMUHOB. VICKyCCTBeHHOe
OIJIOZ0TBOpeHUe. PEKOHCTPYKLMS SULIEK/IETOK Y KJIOHUPOBaHKYe )XMBOTHBIX. MeTo/| TpaHCIIJIaHTalU s17ep K/1eTOoK.
XpoMOoCcOMHasi U TeHHasi WHXeHepHs. VICKyCCTBEHHBI CHUHTe3 TeHa W KOHCTpyMpoBaHWe pekoMmOwHaHTHbBIX [ITHK.
JoCcTKeHWsT ¥ TIepCIIeKTUBbI XPOMOCOMHOW W TeHHOW WHXeHepuu. MeauuuHCKue OuoTexHosorvu. Vcrmosib3o0BaHue
CTBOJIOBBIX KJIETOK

Cucrema 1 MHOroobpasue opraHM4eckoro Mupa

4.1

Buosiornueckoe pasHooOpasve opraHu3MoB. CoBpeMeHHasl CMCTéMa OpPraHMYecKOro Mupa. [IpUHIMIBI KiacCU(pUKAIU
opraHu3MoB. OCHOBHbIE CUCTEMaTHUYeCKre IPYMIbl OPraHMu3MOB.

OcoOeHHOCTH CTPOEHUSI W >KU3HEZIeATeNbHOCTH OJHOK/IETOUHBIX OPraHWU3MOB. BakTepuu, apxeu, OJHOK/IE€TOUHbIE TPUOBI,
OJHOK/IETOYHbIe BOJOPOC/IM, APyrve MpOTUCTbl. KoJjioHWa/bHble OpraHu3Mbl. [IBUyKeHHe OJHOKJ/IETOYHBIX OpPraHW3MOB:
amMébouiHOe, >KIYTUKOBOE, peCHHWYHoe. 3all[uTa y OJHOK/IEeTOUHbIX OpraHW3MOB. Pa3gpaKUMOCTb Y OHOK/IETOUHBIX
OpraHu3MoB. TakCHChbI

4.2

MHOroK/eTouHble pacTeHHusi. B3auMOCBs3b YacTell MHOTOK/IETOUHOrO0 OpraHu3Ma. TKaHW, OpraHbl U CHUCTeMbl OPraHOB
MHOTOK/IETOYHOTO opraHusMa. OpraHu3M Kak eauHoe 1iesioe. TkaHW pacTeHWd. Tumbl pacTUTeNbHBIX TKaHeM:
oOpa3oBaTesibHasl, TIOKPOBHasi, TIPOBOJsINAsi, OCHOBHas, MexaHuuyeckass. OcCOOeHHOCTH CTpoeHHusi, GYHKIMA WU
pacrio/ioXKeHUst TKaHel B OpraHax pacTeHUM




4.3

BereraTuBHbIe U TeHepaTHBHbIe OpraHbl pacTeHW. DYHKIMM OpPraHoB W cucTeM opraHoB. Kapkac pacteHuil. [IBukeHue
MHOTOK/IETOUHBIX pacTeHWl: TPOIMU3Mbl M HAcTUW. [lorsoljeHue BO/bI, YIJIEKUC/IOTO Ta3a U MUHepa/bHbIX BellleCTB
pacteHusiMd. [pixaHuve pacteHuid. uddysus ra3oB yepe3 TMOBEPXHOCTb KIeTKW. TpaHCIOpPTHbIE CHUCTeMbI pacCTeHMM.
BbizienieHe y pacTeHui. 3alljdTa Y MHOTOK/IeTOUHbIX pacTeHui. KyTukymna. CpejcTBa MacCUBHOM M XMUMHUUYECKOMW 3all[UThI.
DOUTOHLUBI.

Pa3pa)kKuMoCTh M peryJ/isilivs y OpraHu3MOoB. Pa3fipaKMMOCTb W peryJisiliusi Y MHOTOK/IeTOUHbIX pacTeHUW. PocToBbIe
Bell[eCTBa U UX 3HaUEeHHe

4.5

MHOroKk/1eTouHble >KUBOTHBLIE. B3aMOCBSA3b 4acTeill MHOTOK/IETOUHOI'O OpraHM3Mad. TKaHI/I, OpraHbl U CHUCTEMBI OPrdHOB
MHOT'OKJIETOYHOT'O OpTrdHH3Md. OpFaHI/IBM KdK eJUHOe IieJIoe. I'omeocTas. TkaHU >KUBOTHBIX U Uej0BeKa. THUIMbI XKUBOTHBIX
TKaHei: JIHrTe/INa/IbHAsA, CO€AUHUTE/IbHAS, MbIIIE€UHAs, HEPBHaAd. OcobenHocTu CTpO€Hu4, d)YHKL[I/Iﬁ N PACIIoJIOKeHUs
TKaHel B OpraHax XMBOTHLIX 1 YE€JIOBEKA

4.6

OpraHbl U CUCTeMbl OpPTraHOB >KMBOTHBIX. PYHKILIMKM OpraHoB W cucTeM opraHoB. Oriopa Tena opraHu3MoB. CkeseTbl
O/THOKJIETOUHBIX U MHOTOKJ/IETOUHBIX YKUBOTHBIX. Hapy KHBIN 1 BHyTpeHHUM cKesieT. CTpoeHue U TUIIbI COeJUHeHHUsT KOCTel.
[IBr>KeHre MHOTOKJ/IETOUHBIX JKUBOTHBIX. [IWTaHuWe »KUBOTHBIX. [IWTaHMe TO3BOHOUHBIX >KUBOTHBIX. [[bIXaHWe KUBOTHBIX.
KoskHoe apixanue. 2KabepHoe U €rouHoe /ibIxaHue.

[bixaHue T03BOHOYHBIX JKUBOTHBIX. OBOJIOLMOHHOE YCIOXKHEHHe CTPOeHMs JIETKMX TI03BOHOUHBIX JKWBOTHBIX.
IbixaTesibHasi cUCTeMa YesioBeKa. MeXaHW3M BEHTW/ISALIMU JIETKWX Yy MTUL] U MJ/IEKONUTAaroLMX. TpaHCIopT BelecTB Y
opranusMoB. TpaHCIOPT BelleCTB y >KUBOTHBIX. KpoBeHOCHasi crucTeMa U eé opraHbl. KpoBeHOCHast cricTemMa TT03BOHOYHBIX
>KUBOTHBIX. Kpyru KpoBooOpailjeHus. JBOJIIOLIMOHHBIE YCJIO)KHEHHsI CTPOEHHSI KPOBEHOCHOW CHCTeMbl TMO3BOHOUHBIX
JKUBOTHBIX. BbijlesieHre y opraHu3MoB. BeijjenieHue y )KUBOTHBIX. COKpaTHTe/ibHble BaKyoau. OpraHbl BbiieneHusi. CBsizb
MOJIOCTH Tejla C KPOBEHOCHOW U BBIJE/NUTE/NbHON cucTeMaMW. BbiiesieHre y TI03BOHOYHBIX JKMBOTHBIX. 3alljUTa y
MHOTOK/IETOUHBIX )KUBOTHBIX. [IOKPOBBI U UX TIPOU3BOJHEIE.

Pa3apakMOCTb Y PeryJsilivsi y opraHu3MoB. Pa3/[paKUMOCTh Y O/THOK/IETOUHBIX OpraHru3MOB. Takcuchl. Pa3apakuMocTb U
peryJsisifivsi y MHOTOKJIETOUHBIX pacTeHUid. PoCTOBbIe BelllecTBa M UX 3HauUeHHUe.

HepBHasi cucTemMa W pedieKTOpDHasi perysslidsi Y MHOTOK/JIEeTOUHBIX >XMBOTHBIX. HepBHasi cucremMa U e€ OT/eJbl.
OBOJIIOL[MOHHOE YC/I0)KHEeHHe CTPOeHUsI HePBHOM CHUCTeMbI Y )KUBOTHBIX.

Pa3spaboTka anropuTMoB W miporpamMMm it 3¢ddeKTUBHON (YHKLMOHAMBHON aHHOTALMM TEeHOMOB, TPaHCKPUIITOMOB,
MPOTEOMOB, MeTab0/I0MOB MUKPOOPTaHW3MOB, PAaCTeHUH, JKUBOTHBIX 1 Ue/loBeKa




OpranusMm yesioBeKa U ero 3J0POBbE

5.1

OpraHbl ¥ CHCTeMbl OpraHoB uesioBeka. OT/e/ibl TOJIOBHOTO MO3ra NMO3BOHOUHBIX XXMBOTHbIX. Pediekc v pedekropHas
nyra. be3sycioBHble U ycioBHbIe pediekchl. ['yMopanbHasi peryssiysi U SHAOKPUHHAs CHCTeMa >XMBOTHBIX U uesioBeKa.
JKene3bl SHJOKPUHHOM CHCTEMbl U UX TOPMOHBI. [leiicTBUe TOPMOHOB. B3auMOCBSi3b HEPBHOW W 3HJJOKPUHHOM CHUCTEM.
I'nnoranamo-runodusapHas cucrema. Pednekc v pednekropHas fyra. besycioBHble U ycioBHbIe pedieKchbl

5.2

3ammra opraHu3Ma oT 6osie3Heli. IMMyHHasi cucTeMa uejioBeKa. KeTouHbIH M IyMoOpaibHbI IMMYHUTET. BpoyKIEHHbIH,
NpUOOpeTEHHBIN crieruduueckuii UMMyHUTeT. Teopust K/IOHa/IbHO-Ce/leKTUBHOro ummyHutera (I1.9paux, ®@.M.Bepher,
C.ToneraBa). BocrnanuTenbHble OTBEeTbI OPraHU3MOB. Po/lb  BpPOXKIAEHHOTO WMMYHHMTETa B Pa3BUTHU CHCTEMHBIX
3a00/1eBaHUH

5.3

KpoBeHocHasi crcteMa u eé opranbl. Cep/ilie, KDOBEHOCHbIe COCY/bI M KpoBb. Kpyru KpoBooOpartieHusi. Pabora cep/ia u eé
PEeryJISIUs

5.4

Hpixanve uyenoBeka. Auddy3us ra3oB uepe3 IMOBepXHOCTb KeTKU. [lpixaTeslbHasi CHUCTeMa 4YesioBeKa. /lpIxaTesibHasi
TOBEPXHOCTh. Perysisitys gpixaHusi. [JpixaTenbHble 00bEMBI

5.5

HI/IH_IEBapI/ITeJIBHaH cucremMa yesioBeKa. OT,E[EIIBI MUIEeBAPUTEIBHOT'O TPdKTa. HI/IH.[EBEIPI/ITEJILHBIE JKeJsie3bl.
BHyTpI/IHOHOCTHOG W BHYTPHKJ/IETOUHOE TTHIIeBapEeHNE

5.6

[TokpoBbl ¥ ux npousBojHble. OpraHbl BbigeneHus. Ilouku. CTpoeHue M (QyHKLMOHMpOBaHUe HedpoHa. DumbTpauys,
cekpelusi 1 06paTHOe BCcachiBaHWe KaK MeXaHH3MbI paboThl OpraHoB BhijjesieHus. OOpa3oBaHye MOUM y uesioBeKa

5.7

,[[BI/I)KEHI/IQ yeji0BeKa: MbllieyHas cucteMa. CKejleTHbIe MBIIIIIBI 1 UX pa60Ta. CTpOEHI/IE W TUIIbI COeJHEHUA KOCTeHn

Teopus 3BosroLu. PaseButre )X1U3HU Ha 3eMie

6.1

OBosmoLMoHHass Teopusi Y. [lapeuHa. IIpeArnoceuiKM BO3HUKHOBeHHUsl JapBUHM3Ma. JKU3Hb U HayuHasl JedTe/bHOCTb Y.
HapsuHa.

[Bwxy1ye cuibl 3BoJOLMY BUO0B 10 Y. [lapBrHY (BbICOKAasi MHTEHCUBHOCTb Pa3MHOKEHHSI OPraHU3MOB, Hac/le[iCTBEeHHast
M3MeHUMBOCTb, 60pb0a 3a CylljeCTBOBaHHWe, eCTeCTBEHHBIM U MCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuHTeTHYeckoil Teopuu sBostoLuu (CTD). HelitpanbHasi Teopusi sBomonuu. CoBpeMeHHasi SBO/IOLMOHHAS
6uosiorusi. 3HaueHVe BOJTIOIIMOHHOM TeopuH B (HOPMHUPOBAaHUU eCTeCTBeHHO-HayYHOUM KapTUHBI MHDPa

6.2

HOHYJIHL[I/IH KaK 3JIeEME€HTapHad €AWHHIa SBOJIIOLIUMH. COBPEMEHHI—JE MeETO/Jibl OLI€HKHW T'eHeTHUUYeCKOI'o pa3H006pa3I/IH u




CTPYKTYpbl momy/situii. V3meHeHWe reHO(OHZA TMOMY/SLMM KakK 3/7eMeHTapHOe SBOJIIOLMOHHOE siBjieHWe. 3aKOH
reHeTrueckoro paBHoBecusi [[)k. Xapau, B. BaitnGepra.

OnemMeHTapHble (HaKTOPHI (JBMKYILIME CHIbI) 3BOMIOLMA. MyTaljMoHHbIN rporjecc. KoMOuHaTHBHasi W3MeHUMBOCTh. [petid
reHOB — C/y4yailiHble HeHarpaB/ieHHble HW3MeHeHWs 4YacToT assesieli B nomyssauusx. O¢dekT ocHoBaTenss. Murpaiuu.
W3onsius nomynsiuyii: reorpadryeckast (MpocTpaHCTBeHHast), Ouosoruueckasi (pernpoAyKTHBHasT).

EcrectBeHHbIi 0TOOp — HampaBisitomuii  ¢aktop sBomouyd. DopMbl  ecTecTBeHHOro 0TOOpa:  IBXKYILUH,
CTabM/IM3KPYIOLINI, pa3pbiBatoIUii (AU3pynTHUBHLIN). [To/10BOI OTOOP.

[prcnoco6seHHOCTh OPraHKW3MOB KakK pe3y/ibTaT MHUKPO3BOJIFOLMU. BO3HHWKHOBeHHe TpUCrocobieHni y OpraHu3MOB.
Apomopdo3bl U uavMoajanTauu. Ilpumepsl mpucrocob/ieHuit y opraHu3MoB. OTHOCHUTEIBHOCTb TIPUCIIOCOO/IeHHOCTH
OpraHu3MOB.

Buz, ero KpuTepuM M CTPyKTypa. BupooOpa3oBaHMe Kak pe3y/bTaT MUKPO3BOMHOLMU. M305isLusi — KoueBoi (akTop
BuZiooOpa3oBanus. IlyTh u crmocobbl BU000pa3oBaHuMs: anonarpuueckoe (reorpaduyeckoe), CHUMIIATpUUECKOe
(9Ko/oTMYecKoe), «MrHOBeHHOe» (TIONUIIONAU3aLysi, Thopuan3aus). JiuTeTbHOCTh SBOJIFOLMOHHBIX MPOLIECCOB.
MexaHu3Mbl (OPMUPOBaHUS OHOJ/IOrUUeCKOTo pa3Ho0Opasus.

Ponb 9BOJIIOLIMOHHONW OMOMOTMK B pa3pabOTKe Hay4YHbIX METO/IOB COXpaHeHHsi OGuopa3HooOpasusi. MUKPO3BOJIOLUS U
KO3BOJTIOLIMS T1apa3vuTOB U UX X03seB. MexaHNW3Mbl (JOPMUPOBAHUSI YCTOWUMBOCTA K aHTUOMOTHKAM U Criocobbl 60prObI €
Hel

6.3

Metozbl M3yueHMs] MakKpoO3BOJIIOLMM. [lajsleoHTO/MOrMUeCKHMe MeTObl W3y4yeHHs 3BOMIOLMU. [lepexofHbie (QoOpMbl U
¢uoreHeTyeckue psiibl OpraHrM3MOB.

Buoreorpapuueckve MeToAbl u3yueHHs SBomouyd. CpaBHeHWe ¢uiopel U (ayHbl MaTepUKOB U  OCTPOBOB.
Buoreorpaduueckue obactv 3emu. BUabI-3HIEMUKN U PEeTUKTHIL.

OMOpurosioruyeckie M CpaBHUTE/IbHO-MOP(OIOTUYeCKHe MeTO[bl W3yueHUs HSBOJIOLMHU. ['eHeTHuecKre MeXaHU3MbI
3BOJIFOLIMM OHTOTeHe3a U TOsIBJIeHHsI SBOJIFOLIMOHHBIX HOBIIECTB. ['OMO/IOrMUHbIe Y aHA/IOTUUHbIe OpraHbl. PyzriMeHTapHbIe
OpraHbl M aTaBU3Mbl. MoJieKy/IsIpHO-TeHeTHUeCcKre, OMOXUMUYEeCKHe YW MaTeMaTHUeCKhe MeTO/bl W3y4YeHHs! SBOJIOLIVH.
'omonoruyHblie reHbl. COBpeMeHHbIe METO/Ibl TIOCTPOeHUs (PUIOTeHeTHUeCKHX [1epPeBbeB.

XpOMOCOMHBIE MyTal[UM 1 3BOJIIOLUSI TeHOMOB.

O6mmue 3akoHOMepHOCTH (TIpaBu/Ia) 3BosOIMU. HeoOpaTMOCTh 3BOMIONMU. AJANTHBHAs paAvarnus. HepaBHOMEPHOCTb
TEMII0B 3BOTIOLIUN




6.4

HayuHble TrumoTe3bl MPOMCXOXKEHUs >KU3HUM Ha 3emsie. AbGuoreHe3 W TaHcriepMusi. JloHaydHble Tpe/CTaB/eHUs O
3apOKJeHUU >KU3HU (KpealjMoHM3M). ['urnore3a MOCTOSIHHOTO CamO3apOo’KJeHUs KU3HU U eé onpoBep)keHHe ornbitaMud D.
Peau, JI. Cnianinanuany, JI. TTactepa. TTporcxoxjeHue >KU3HA U acTPOOHUOIIOTUsL.

OcHoBHble 3Tanbl HeopraHWueckon sBomoLuM. [lnaHerapHasi (reosoruueckasl) 35BOJIIOLMS. XUMHUeCKas SBOJIIOLIMSL.
AGuoreHHbIN CMHTE3 OpraHUYecKUx BellecTB U3 HeopraHuueckux. OnbiT C. Mumniepa u I'. FOpu. O6pa3oBaHre ToMMepoB
13 MoHOoMepoB. KoauepBartHasi rurnore3a A.M. OnapuHa, rurore3a nepBu4yHOro OysboHa /K. XoszeliHa, reHeTHuecKast
ruriote3a ['. Ménnepa. Pubosumbr (T. Yek) u rumnorte3a «mupa PHK» Y. I'mnbepra. dopmupoBaHue MeMOpaH U
BO3HHMKHOBEHHE TIPOTOKJIeTKH.

VcTopust 3emMn 1 MeTO/bl €€ n3ydeHusi. VIckoraemble opraHuueckue ocTaTtku. ['eoxpoHosiorus u eé metospl. OTHOCUTebHAS
1 abCosTroTHast Te0XPOHOJIOTHSL. ['e0XpOHOIOrYecKast 111Kasia: 30HbI, 3pbl, IePUO/IbI, STIOXH.

HauanbHble 3Tamnbl OpraHAYecKod 3BOJIOLMM. [losiB/leHHWe W 3BOJIIOL[US TIEPBBIX K/ETOK. OBOJIOLMS MeTabou3Ma.
Bo3HuKHOBeHHe TepBbIX 3KocucTeM. CoBpeMeHHble MUKPOOHbIe OWOTIJIEHKM KaK aHasor TepBbIX Ha 3emse COOOIIecTs.
CrtpomaronuThel. [IpoKaproThI U 3yKapUOThI.

[TpoucxoxaeHue 3yKapuoT (cuMbuoreHes). JBOJIIOLIMOHHOE TIPOUCXOXKIeHHe BUPYCOB. [IponcxoskieHre MHOTOK/IeTOUHBIX
opraHu3moB. Bo3HWKHOBeHHe OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHH3MOB.

OcHoBHbIE 3Tambl 3BOJIOLMU BBICIIMX pacTeHU. OcHOBHble apoMopgo3bl pacTeHWi. BbIXoZ pacTeHuii Ha Cyuly.
[TosiBneHre cIOPOBBIX pacTeHW U 3aBoeBaHMe UMM cyld. CeMeHHble pacTeHus. [IporcxoyaeHre 1{BeTKOBbIX PACTeHUH.
OcCHOBHBIE 3Tarbl 3BOJIFOLMU XUBOTHOrO Mupa. OcHOBHBbIe apoMop¢03bl >KUBOTHBIX. BeHjckas ¢ayHa. Kembpuiickuit
B3pbIB — IMOSIBJIEHWE COBpPEMEHHbIX TUIIOB. [lepBble XOp/o0Bble >XMBOTHbIE. JKM3Hb B BOZe. ODBO/IOLMS TO3BOHOYHBIX.
[Mpoucxoxaenue amoubuii U pentunuii. [Ipoucxo)kaeHrue MIEKOMUTAIOUMX U MTUL. [IpuHIMI KiatoueBoro apoMopdo3sa.
OcBoeHnue 6eCri03BOHOYHBIMU U TI03BOHOYHBIMU JKUBOTHBIMU CYIIIH.

Pa3Butuie >KHM3HM Ha 3emsie TI0 3paM M TiepyuojiaM: apXeid, TPOTEpO30H, Tase030i, Me3030H, KaiiHo30M. OOIas
XapakTepuCTWKa KjiMMara W TIeojoruueckux mnporeccoB. [losiBieHMe W paciBeT XapaKTepHbIX OpraHHW3MOB.
Yrneobpa3oBaHue: ero yCjioBUs U BIMsSIHUE Ha ra30BbIi COCTaB aTMOC(hepshl.

MaccoBble BbIMUpaHMs — 3KOJOTMUeCKWe KpWU3UChl Tpouuioro. I[IpvuMHBI M C/1eJCTBUSI MacCOBBIX BBbIMHUDAHWM.
CoBpeMeHHbIM IK0JIOTHUeCKHUN KPU3UC, ero 0COOeHHOCTH

6.5

Pa3ziesibl ¥ 3aZlauM aHTPOMOJIOTHU. MeTozibl aHTpoIo/iorui. CTaHOB/IEHHE TPe/ICTAB/IEHUH O TIPOMCXOXKIEHUM UesIOBeKa.
CoBpeMeHHbIe HayuHble TEOPHH.




CxoACTBO uesioBeKa C >KMBOTHBIMU. CuUCTemMaTHUeCKoe TOJIO)KeHUe uenoBeka. CBHUeTe/lbCTBa CXOJCTBa 4esioBeKa C
JKUBOTHBIMHU: CpaBHUTebHO-MOp(dooruueckie, 3mbOpuHosiornyeckue, (Gu3nosoro-onoxuMuyeckue, IoBefieHUeCKue.
OTnuuus yesioBeKa OT >KUBOTHBIX. [IpsAMOX0XKIeHHe U KOMIUIEKC CBSI3aHHBIX C HUM TIPU3HAKOB. Pa3BUTHe rojIOBHOT'O MO3ra
Y BTOPOW CUTrHa/TbHOW CUCTEMBI.

Mewxytue cuibl (GakTophl) aHTpororeHe3a: Ouoiornyeckue, coljdanbHbie. COOTHOIIEHNE OMOTOrHYeCKUX U COL[UA/IbHBIX
(hakTOpOB B aHTpOIIOTeHe3e.

OcCHOBHbIE CTa/IUM AaHTPOTIOTeHe3a. ABCTPaIONUTEKH — JABYHOTHeE TIPe/IKU /Ttofield. UesloBeK yMeiblii, IiepBble U3rOTOBJ/IEHUS
opyauii TpyZa. YesioBeK TMPSIMOXOZSAIIMN U TIePBbIN BBIXOZ JitO/el 3a ripefenbl Adpuku. UenoBek reiijenbbeprckuii —
o0IMii TIpeJJOK HeaH/epTalbCKOTO UYe/lOBeKa M YejioBeKa pa3ymMHoro. YesoBeK HeaH[ePTaJbCKUM Kak BHJ JHOZeH
X0JIOAHOT0 KjuMarta. YesioBeK pa3yMHBbIM COBPEMEHHOI'O THIIA, [EeHUCOBCKWN Ye/ioBeK, OCBOeHHWe KOHTHUHEHTOB 3a
npesieiaMu AQpUKH.

OBOMIOLMSI  COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHbI OTOOpD B TMOMy/SALUSX dYejoBeKa. MyTallMOHHBIN IpollecC U
noyiumMopdu3m. [Tomy/sSi[HOHHbBIe BOJIHBI, Apeiid TeHoB, MUrpaius U «3PGeKT oCHOBaTe/Iss» B TOMYJIALUAX COBPEMEHHOTO
yesioBeKa.

YenoBeueckre packl. [loHsitne o pace. bBosblive packl: eBporeoujHasi (eBpa3uiickas), aBCTpasO-HerpoujHasi
(sKBaTopuasibHasi), MOHTOIOW/IHas (a3MaTCKO-aMepUKaHCKasi). Bpemsi u IyTu paccesieHUs uesioBeKa Mo TiaHeTe. EAMHCTBO
ye/ioBeyecKMX pac. HayuHas HecOCTOsiTeTbHOCTh pacu3ma. [Ipucrnocob/eHHOCTh uYesioBeKa K pa3HbIM  YCJIOBUSIM
OKpY>Karollleil cpefibl. ByivsiHue reorpaduueckoii cpefibl U Aipeiida reHOB Ha MOP(0JIOTUI0 U (DH3UOJIOTHIO UeloBeKa

JKOCUCTeMbI U MIPUCYLI[E UM 3aKOHOMEPHOCTH

7.1

Pasziesnibl ¥ 3a1auu 5K0/10rUU. CBSI3b 3KOJIOTHU C APYTUMU HayKaMU.
MeTtozbl skonoruu. [TosieBbie HabsrOJeHNs. DKCIIepUMEHThI B 9KOJIOTHU: TIPUPOZHbIe U abopaTtopHbie. Mo/ie/iipoBaHue B
9KO0JIOTMU. MOHUTOPHHT OKDY>Karollel CpeJibl: JIOKaIbHbIM, PerMOHA/IBbHBIN U I7100aTbHbIMN

7.2

OKosoruueckre (akTopbl U 3aKOHOMEPHOCTH UX [eicTBus. Knaccudukaiys 3Kosornyeckux (akTopoB: abuoTHYecKue,
OuoTuueckue, aHTporioreHHsle. OOIMe 3aKOHOMEPHOCTH JIeHCTBUS 3Kosiormueckux (akropos. IIpaBuno munumyma (K.
HInpenrens, FO. JIubux). TosepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckrie ¢akTopbl. CBeT Kak 3Kojorudeckuii (akrop. [lelicTBUe pa3HBIX y4YaCTKOB COJHEYHOTO CIeKTpa Ha
OpraHu3Mbl. JKOJOTMUYeCKHWe TPYMIbl pacTeHWd Y JKUBOTHBIX M0 OTHOLIEHWIO K cBeTy. CurHajabHas poJib CBeTa.




doTonepuoausM.

Temneparypa Kak 3Kosoruueckui ¢akrop. JlelicTBUe TemriepaTypbl Ha OpraHv3Msbl. [10MKUIOTepMHbIE M TOMOMOTEPMHbIE
OpraHu3Mbl. JBPUTEPMHbIE U CTEHOTEPMHbIE OPTaHH3MBbl.

BnakHOCTh Kak 3Kosioruueckuii gakrop. IlpucriocobneHusi pacTeHuid K Tof/epKaHuio BogHoro OanaHca. Knaccudukariyst
pacTeHuii 110 OTHOLIEeHHIO K Bojie. [IprcrnocobieHns )KUBOTHBIX K U3MEeHEHUI0 BOJJHOTO peXKuMa.

Cpenbl  oOuTaHMsT ~ OpraHM3MOB:  BOJHas,  HA3eMHO-BO3ZyIlHasi,  TOYBeHHasi, T/yOWHHas  TIOZTIOYBEHHas,
BHyTpUOpraHu3MeHHasi. PU3HMKO-XUMHUUeCKre 0CO0eHHOCTH cpesi 00uTaHusi opraHu3MoB. [IpucriocobieHrsi opraHu3MoB K
JKW3HU B PasHbIX Cpe/iax.

Buosornueckue putMmbl. BHellHWe U BHyTpeHHWe puTMbl. CyTOuHble U TOJUUHble PUTMBI. [IpHcrOCcOo6IeHHOCTh
OpPraHMU3MOB K Ce30HHBIM U3MEHEHUSIM YCI0BUN XKU3HHU.

JKuzHeHHble (opMbl opraHu3moB. [loHATHe 0 >kKu3HeHHOW (opMe. Ku3HeHHble (POPMbI paCTEHUWU: JiepeBbs, KyCTapHUKH,
KyCTapHUYKH, MHOTOJIeTHHe TpaBbl, O/HOJeTHHe TpaBbl. Ku3HeHHble (OPMbI KUBOTHBIX: THAPOOMOHTHI, Te0OUOHTHI,
a3po6roHThl. OcobeHHOCTH CTPOeHUst U 0Opa3a KU3HU.

buotnyeckue dakTopbl. Buabl OGMOTHMUECKUX B3aUMO/IeHCTBUNA: KOHKYPEHLMs, XUIIHUUYeCTBO, CMMOHO3 U ero (hop™el.
[MapasuTu3M, Koomepaius, MyTyaiu3M, KOMMeHcaivM3M (KBapTHpPaHTCTBO, HaxJiebHuuectBo). Hetpoduueckue
B3aMMO/iecTBUS (TomMueckue, hopuueckre, habprueckue). 3HaueHHe OMOTHUYECKUX B3aUMO/ENCTBUM /I/Is1 CYII[eCTBOBAHUS
OpraHusMoB B cpejie oburtaHus. [IpUHIMIT KOHKYPEHTHOTO WCK/TFOUeHUsT

7.3

OKOJIOTHUeCKHEe XapaKTEPUCTUKU TOMy K. [Tomysaius Kak Ovosornyeckast cucteMa. Posib HEOZHOPOAHOCTH CPEJibl,
¢busnueckux 6apbepoB M 0COOEHHOCTeM OuooruM BUAOB B (hOPMUPOBAHMM TIPOCTPAHCTBEHHOW CTPYKTYPhI TOIYJISIUM.
OcCHOBHBIe MOKa3aTe I MOMYyJISLUU: YACTeHHOCTb, MJIOTHOCTb, BO3pacTHasl Y MOJIOBasi CTPYKTYpa, POXK/1aeMOCTb, IPUPOCT,
TeMIT pOCTa, CMEPTHOCTb, MUTPALUSl.

JKoJjiorhueckasi CTpyktypa nonyasiquu. OLleHKa 4YMC/IeHHOCTH TOonyJisiuud. [IMuHaMuKa MOMyJ/siquu U e€ peryJisilus.
buoTtnueckuii noteHuyan nonysssuyd. MogenpoBaHyde JUHAMUKKU NOMy/siLyd. KpuBble pocTa UMC/IEHHOCTH TOMYJISILIUU.
KpuBble BbDKMBaHUS. Perymsius UdCIeHHOCTH TIOMYJISLUNA: poJib (DAaKTOPOB, 3aBUCSIIUX U He 3aBUCALIUX OT TJIOTHOCTH.
JKOoJIoTUYeCKUe CTpaTeruu BUoB (r- u K-ctpaterun).

[ToHsiTie 00 23KOJOTMUECKOW HuIle BHja. MectoobutaHre. MHOroMepHasi MO/e/b 3KOJIOTHYECKOW HUmM k..
XaruuHcoHa. Pa3Mepsl 5Ko0/10ruueckoit HULLIM. [ToTeHIManbHas U peaii30BaHHAst HULIN.

Bup kak cucrema nonyssiquid. Apeasbl BUJOB. Buibl M MX )KUM3HEHHble CTpaTeruu. 3aKOHOMEDHOCTH TOBeJeHUs] U




MI/IFPEIL[I/IfI >KUBOTHBIX. broJiornueckrie MTHBa3uu Uy’>XepOJHbIX BUI0B

7.4

CoobmiecTBa opraHu3moB. buorieHo3 u ero cTpykrypa. CBsi3M MeXJy OpraHu3MaMu B OuolleHOo3e. DKOCHCTeMa Kak
otkpbiTasi cucrtema (A.[x. TeHcmm). dyHKUMOHaMBHBIE OJIOKM OPraHW3MOB B 3KOCHCTEMeE: TIPO/YLIEHTbI, KOHCYMEHTHI,
peayuentel. Tpoduueckue ypoBHH. Tpoduueckue 1end U cetd. AbGuoThueckue O0KM 3KocucTeM. [IOuBBI U Wbl B
sKocrcTeMax. KpyroBopoT BellecTB U MOTOK SHEPTUH B SKOCUCTEME.

OcCHOBHBIe TIOKa3aTe/IM 3KocucTeMbl. briomMacca 1 nmpoyKius. DKoJI0rnyecKye MIpaMu/bl unces1, 0MoMacchl U SHEPIHH.
HarpaBsieHHbIe 3aKOHOMepHbIE CMEHBbI COOOIIeCTB — CyKlecCHMU. [lepBUUHbIE W BTOPUYHBIE CYKLIECCUM W WX TIPHUUMHBL
AHTpOIOreHHbIe BO3/IeMCTBUS Ha CyKieccry. KimiMakcHoe coobiriectBo. briopa3sHoobOpasve 1 TOIHOTa KPYrOBOPOTA BeIleCTB
— OCHOBA yCTOWUMBOCTH COOOIIIECTB.

[lpuposHble  5KOCHUCTEMBL.  AHTpPOMOreHHble  3KOCHCTeMbl.  ArposkocucTema. ArpoueHo3. Pazmuuus  Mexzay
aHTPOTIOTeHHbIMU U MPUPOAHBIMU YKOCUCTEMaMHU.

Ypbo3kocuctembl. OCHOBHBIE KOMIIOHEHTBI ypbo3kocucteM. I'opogckasi ¢iopa u ¢ayHa. CHHaHTpOIU3aIysl TOPOJCKOM
¢dayHbl. Brosiornueckoe M X03sHCTBeHHOe 3HaueHHe arpo3KOCHCTeM U ypOo3KocHMCTeM. 3aKOHOMEPHOCTH ()OPMHUPOBAHUS
OCHOBHBIX B3aMMO/IMCTBHI OPraHM3MOB B 9KOCHCTEMaX.

[TepeHOC 5HEPrUM U BeLeCTB MEXJY CMEXHBIMHA KOCHCTeMaMH. YCTOMUMBOCTh OPraHU3MOB, TMOMYJISIUA U 9KOCHUCTEM B
YCJIOBUSIX €CTeCTBEHHBIX Y @aHTPOTIOT@HHBIX BO3/IeMCTBUIA

7.5

Buocdepa — ob1rjerniaHeTapHasi 00010uKa 3eMJiy, T/ie CYIeCTBYeT WU CYILeCTBOBajIa KU3Hb. YueHue B./. BepHacKkoro o
ouocdepe. Obactu 6rocdepsl u eé coctas. JKHBoe BelecTBO Orocdephl U ero HYHKIUH.

3aKOHOMEpPHOCTH CyljecTBoBaHUsSI Ouocdepbl. OcobeHHOCTH OHOChepbl Kak T00anbHON 3KOCUCTEMBI. [IMHaAMUYeCKOe
paBHOBecHe B 6rocdepe. KpyroBopoThI BelljeCTB U OMOreoXUMHUYeCKHe [UK/IbI (YTIepofa, a30Ta). PUTMUUHOCTD sSIBJIEHUH B
buocdepe.

3oHanbHOCTh Ouocdepnl. IloHsTve o Owome. OCHOBHble OWOMBI CyIIM: TYHZpa, XBOWHBIE Jieca, CMeIIaHHblE |
IIMPOKO/IMCTBEHHBIE JIeCa, CTEeNW, CaBaHHBI, MYCTHIHH, TPOMWYECKHe Jjieca, BLICOKOTOpbS. KivMaT, pacTUTeNbHBIA U
YKUBOTHBINA MUD OMOMOB CYILIH.

CTpyKTypa U QYHKIMS )KUBBIX CHCTEM, OIIeHKa UX PeCypCHOTO MoTeHIMana U 6uochepHbIX QyHKIUHI

7.6

OKonoruueckre KpU3nChl ¥ UX NMpUUYMHBI. Bo3zelicTBre yesoBeka Ha 6uocdepy. 3arps3HeHue BO3AYIIHONW cpefbl. OXpaHa
BO3/yxa. 3arpsi3HeHHWe BOJAHOM cpefibl. OXpaHa BOAHBIX pecypcoB. PaspyieHue mouBbl. OXpaHa TNMOYBEHHBIX PeCypCOB.
3meHeHMe Kimmarta.




AHTpOIOreHHOe BO3/leHiCTBYE Ha PaCTUTENbHbIN U XMBOTHBIM MUP. OXpaHa pacTUTENbHOTO U )KUBOTHOTO MHUpa. OCHOBHEbIE
TIPUHLUIBI 0XpaHbl pupoAbl. KpacHbie kHUru. Ocobo oxpansieMble ripupogHbie Tepputopun (OOIIT). BoTaHnyeckue cafibl
Y 300JI0TYeCKHe MapKH.

OcHOBHblE TIDUHLIMIIBI YCTOMUMBOIO pa3BUTHSl YejioBeYecTBAa WM MNpHpOJbl. PallvoHanbHOe NpHPOJOINOIb30BaHUE WU
coxpaHeHHe O61oJI0ruyeckoro pasHoobpasust 3emnn
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