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ITOSICHUTEJIbHAS 3AIINCKA

[Iporpamma 1o yueOHOMy TipeamMetry "Buonorus” (gmamee - Guosiorusi) Ha
ypOBHe cpefiHero obOiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dejiepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit @esepaniyu»,
®I'OC COO, Konueruy IIpernojaBaHus yueOHoro rpeamera «buonorus» wu
OCHOBHBIX T10JI0’KeHUH (peiepanbHOM paboueii ITporpaMMbl BOCITUTAHUS.

YueOHbIM 1ipefiMeT «buonorus» yriay6/éHHoro ypoBHsi udyuenus (10 Knacc)
SIBJISIETCS. OHUM W3 KOMITIOHEHTOB TIpefiMeTHOW obsactu «EcTecTBeHHO-HayuHbIe
npeaMetbl». CorsacHo mosokeHnsMm PI'OC COO mpoduibHble  yueOHBIE
npegMeThbl, H3y4yaemble Ha yriyOAéHHOM ypOBHe, SBJSIIOTCA  CIIOCOOOM
muddeperiaiiii  00yueHUsI Ha YpOBHe cpefiHero o61ero o6pa3oBaHusl |
TIpU3BaHbl 00ECTIeUrTh TMPeeMCTBEHHOCTh MEXAYy OCHOBHBIM OOIIMM, CpeIHUM
o0IMM, cpeHUM TIpodeCcCHOHATBHBIM M BBICIIMM 0Opa3oBaHUeM. B To ke BpeMs
KOKAbIA M3 93TUX yueOHBIX TMpeAMeTOB [O0/DKeH ObITh OpHeHTHMPOBaH Ha
TIPUOPUTETHOE pellieHre 00pa30BaTe/bHbIX, BOCIUTATe/NbHBIX M pa3BUBAIOIIUX
3a7lau, CBsI3aHHbIX C mpodopueHTalyeli 00yJarIUXCd W CTUMYJIUPOBaHUEM
WHTepeca K KOHKDeTHOM 00JlaCTH HayuyHOTO 3HaHWs, CBSI3aHHOTO C OuoJsioruew,
MeULMHOU, SKOJIOTUeM, TICUX0/I0THUeH, CIIOPTOM WX BOEHHBIM ZI€/I0M.

[Tporpamma 1o yuebGHOMy mipegmeTy "buonorus” [JaéT mpejcTaB/ieHHe O
[eJid M 3aladax u3yueHWs ydeOHoro mpeamera «buonorus» Ha yriay0iéHHOM
yYPOBHe, orpejiefisieT 00si3aTe/ibHOe (MHBapHaHTHOE) TpeZIMeTHOe COo/iepyKaHue, ero
CTPYKTypUpOBaHHe TI0 pa3fielaM M TemaM, pacripeje/ieHde 110 KJjaccam,
peKoMeH/lyeT T10C/ie[loBaTe/IbHOCTh H3ydyeHUss yuyeOHOro martepuana C y4déTOM
MEXIpPeAMETHbIX W BHYTPUIIPEIMETHBIX CBsI3eM, JIOTUKKA yueOHOro IIpoliecca,
BO3PacTHbIX 0cCOOeHHOCTel oOyuaroiuxcsa. B mporpamme 10  OGHOIOTHM
peasM30BaH TPUHLIUI TIPEeMCTBEHHOCTU C H3ydyeHWeM OWOIOTMM Ha YpPOBHE
OCHOBHOrO  obmiero obOpa3oBaHusi, Osarofiapss uemy  TPOCMaTpUBAETCS
HarpaB/IeHHOCTb Ha  TIOC/IeAylolljee  pa3BuTHe  OWOJIOTMUECKUX  3HAHU,
OPHEHTUPOBAHHBIX Ha (OPMHpOBaHHE eCTeCTBEHHO-HayYHOTO MHPOBO33peHUS,
9KO0JIOTUYECKOTO MBbIIIJIeHUs, TIpeJCTaB/leHrdi O 370poBoM oOpase >XM3HH, Ha
BOCTIMTaHUe OepeXXHOrO0 OTHOIIIEHUSI K OKpy)Katolljeli npupogHoi cpenie. B
nporpaMMe 1o OMOJIOTUM TakXKe TOKa3aHbl BO3MOYKHOCTH yuyeOHOro Tipemera
«buonorust» B peamuzaumu  TpeboBanmit ®I'OC COO K IUIaHUPYEeMbIM
JMYHOCTHBIM, MeTarpeAMeTHbIM U TIpeJMeTHbIM pe3ysibTaTaM o00OyueHHs U B
dbopMHpOBaHMY OCHOBHBIX BHJIOB yueOHO-TIO3HaBaTe/JIbHOW  [leATeTbHOCTU
00yuarIIyXcss TI0 OCBOEHUIO COjlep)KaHUs Ouosornyeckoro oOpa3oBaHUsS Ha
yPOBHe cpefiHero o01ijero o6pa3oBaHuUs.

YueOHbIl TIpeaMeT «bronorusi» Ha ypoBHe cpeaHero ob6iiero obpa3oBaHus
3aBepilaeT Ouosormyeckoe oOpa3oBaHMe B IIKOJe W OpPWEHTHMPOBaH Ha



paciiiMpeHye W yriayOsieHrde 3HaHWUN OOydaroluXCs O >KUBOW TIPUPOjie, OCHOBAX
MOJIEKYJIIPHOM ¥ K/IeTOUHOW OWO0rvy, 3MOPHOJIOTHA W OWOJIOTUX pa3BUTHS,
TeHeTHKH, CeeKLUM, OMOTeXHO/IOTHH, SBOJIFOLIMOHHOTO YUeHUS U SKOJIOTHH.

V3yuenne yuebGHOro rmpeamera «buosorvs» Ha yIyyb/JeHHOM ypOBHE
OPHMEHTUPOBAHO Ha TIOJTOTOBKY OOy4YaroIUXCs K TIOCTAeAYIOIIeMY TOTyUYeHUIO
buonornueckoro obpa3oBaHuMs B By3aXx W OpraHu3alUsX  CpeJHero
npodeccroHanbHOr0 06pa3zoBaHusi. OCHOBY ero Cofiep>KaHusi COCTaBJIsieT CUCTeMa
OvonorMuecKUx  3HaHWM, TIOJIyUeHHBIX TPH  H3YYeHUH  OOyUaroIuMHCS
COOTBETCTBYIOIUX CHUCTEMATUUECKUX Pa3fie/ioB OMOIOTHM Ha YPOBHE OCHOBHOTO
obmero obpasoBanus, B 10 Kiacce 3THM 3HaHWUS TI0y4yarOT pa3BuTHe. Tak,
paciipeHbl W yriay0OreHbl OWOJIOTHUYECKHe 3HAHWUSI O PACTEHHUSAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4esjioBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KW3HH,
JIOTIOTHATEeTbHO BK/TFOUEHBI OMO/I0THYeCcKre CBe/leHHs IPUK/IaZIHOTO U TIONCKOBOTO
XapakTepa, KOTOpble MOXXHO HCII0J/Ib30BaTh KaK OPUEHTHPbI i TOC/IeAYIoLero
BbiOOpa mpodeccun. Bo3morkHa TakKe HHTerpaiusi 6MOJ0rMUyecKuX 3HaHUM C
COOTBETCTBYIOIMMY 3HAHUSMU, TMOJyYeHHBIMH OOYUalOIUMUCS TIPU U3YUeHUH
bu3uKY, XUMUH, reorpadvv 1 MaTeMaTUKU.

CtpykTypa miporpamMmbl T10 ydyebHOoMy mpeamety "Buomnorusi" oTpakaer
CHCTEMHO-YPOBHEBBIA ¥ 93BOJIFOI[MOHHBIM TOAXOAbI K W3yYeHHI0 OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIe /ISl KUBBIX
CHCTeM pa3HOTO YPOBHSI OpraHHW3al[iH, BOJIFOI[MH OPraHNUeCcKOro MyUpa Ha 3emrie,
COXpaHeHHs OHMOJIOTMUeCKOro pa3HooOpa3us TtutaHetbl. Tak, B 10 kimacce
M3y4aloTCs OCHOBbI MOJIEKY/ISIPHOM U KJ/IeTOUHOW Onosiorvy, 3MOpHOIOTHUU U
Ouvonoruu pasBUTHS, T€HETHUKH M CeJeKI[UH, OMOTeXHOJOTMH W CUHTETUUYECKOU
OMOJIOTHH, aKTyaJW3HUPYIOTCS 3HaHMUS OO0yuaromuxcs 1o OoTaHHKe, 300/I0THH,
aHaTOMUH, (PU3H0JIOTHH YesIOBeKa.

YuebHbIi  TIpeaMeT — «buosiorusi»  Mpu3BaH  00eCIeuHuTh ~ OCBOEHHE
o0yuaroIuMucs OHM0/IOTUUECKUX TeOPUH U 3aKOHOB, WjeH, TIPUHIIUIIOB U MpaBu/I,
JIe)KallluX B OCHOBE COBPeMEHHOU eCTeCTBeHHO-HayYHOM KapTHUHbI MMPa, 3HAaHUU O
CTPOEHUM, MHOroo0pa3uM U OCOOEHHOCTSIX KJ/IeTKH, OpraHu3Ma, TMOMy/IsLuH,
OUOoIeHO3a, SKOCHUCTEMBI, O BBIJAIOI[UXCS HaYUHBIX JOCTHKEHHUSIX, COBPEMEHHBIX
HCC/IeJOBAaHUSX B OMOJIOTHH, TIPUK/IAJHBIX acTieKTax OMOIoruuecKux 3HaHWM. [{is
pa3BUTHSL U TIOAJep>KaHUs WHTepeca OOydJaromUxcs K OWOMOTMM Hapsgy Co
3HAYUTe/IbHBIM 00BbEMOM TEOpPETHMUeCKOr0 MaTepuasia B CO/leP’KaHHUU TIPOrPaMMBI
rno Ouosioruu MpeAycCMOTPEHO 3HAKOMCTBO C MCTOPUeN CTaHOBJIEHWS U Pa3BUTUS
TOW WM WHOW 00macTh OWOJIOTWM, BK/IQIOM OTEUYEeCTBEHHBIX U 3apyOeXKHBIX
YUEHBIX B pellieHre BayKHENIIINX OMOOrMueCcKUX 1 KOJI0rMUeCcKUX mpobsiem.

Llenb u3yuenust yuebHOro mpegmMeta «brosorus» Ha yriy0/IeHHOM ypOBHE —
OB/IaZieHHe  OOYyYaroIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(OYHKI[MOHA/TLHOM



OpraHM3allUi JKUBLIX CHCTEM pA3HOr0 paHra W mnpuobpeTeHyWe yMeHHM
WCTI0/Tb30BaTh 3TW 3HAHUSI B (POPMUPOBAHUM WHTepeca K orpefie/iéHHON 06/1acTu
rpo)eCcCMOHA/ILHOM  [leATe/TbHOCTH, CBSI3aHHOM C OuWoJioTHel, Wi K BbIOOpY
yueOHOT0 3aBe/ieHUs [Ijisl TPOAOIKeHUs Grooruueckoro obpa3oBaHusl.

HocTwkeHne 1jed UW3ydeHWss yueOHoro mpeamera «buosorus» Ha
yriy0/éHHOM YpoBHe 0becrieurBaeTCsl pellieHreM Cie[yIoIIUX 3azau:

OCBOeHMe 00yYaroIMMHUCS CUCTeMbl OMOOTHYeCKUX 3HAaHWN: 00 OCHOBHBIX
O10/IOTUUeCKUX TeOpHsIX, KOHLEMLIUsX, TUToTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX U
TIpaBW/IaxX, COCTABJISIOIIUX COBPEMEHHYI0 eCTeCTBeHHO-HayUHYI0 KapTHHY MHPa; O
CTpOeHHH, MHOroobpasun M 0COOEeHHOCTSIX OWONIOrHYecKHX CHCTeM (K/IeTKa,
OpraHu3m, MomyJisius, Buz, 6uoreotieHos, brocdepa); 0 BbIJAOLIUXCS OTKPBITUSIX
Y COBPeMEeHHBIX UCC/Ie[JOBaHUSIX B OMOI0Orny;

O3HaKOMJIeHHEe OO0ydYaroIuxcsi C MeTo/JaM{ TIO3HAHUSI JKUBOW TIPUPO/bI:
WCC/Ie0BaTe/IbCKUMA ~ MeTOZaMM  OMOJIOTMYeCKMX HayK  (MOJIeKy/ISpHOU U
KJIeTOYHOW Ouonoruu, >sMOpuosiorid W OWOJIOTUM DPa3BUTHS, TeHETUKU U
ce/leK[uM, OWOTEeXHOJIOTUW U CUHTEeTHUeCKOW OWOo/IorHH, MajeoOHTOJIOTUY,
9KOJIOTHMH);  METOJaMH  CAaMOCTOSITeJIbHOTO  TIPOBefieHUss  OHO0/IOTHYecKUX
vccnefoBaHMM B jabopaTopud W B Tipupojie  (HabsrofeHue, HW3MepeHHe,
9KCTMepPUMEHT, MO/ie/IMPOBaHuUe);

oBjiajieHe  OOyuaroIMMHUCS YMEHHSIMU: CaMOCTOSITe/TbHO  HaXO/[WTh,
aHa/IM3UPOBaTh W HCIIO/Ib30BaTh OMOMOTMUECKYI0 WH(OPMAIUIO; IT0b30BaThCS
OMOIOrMUeCKOl TEPMHUHOIOTHEH W CHUMBOJIMKOM; YCTaHAB/IWBAaThb CBS3b MEXKIY
pa3BuUTHEM OWOMOTMM U  COLMATbHO-9KOHOMUYECKUMM U 3KOJIOTHYECKUMU
npobsieMaMy  uesioBeUeCTBa; OLIEHWBATh TOC/EICTBUSI CBOEU [1eATeJIbHOCTH TI0
OTHOIIIEHUIO K OKpY)Karollleid TPUPOAHON cpefie, COOCTBEHHOMY 3/I0POBBIO U
3[JOPOBBI0  OKDY)KAIOIIUX  JItOJlel; O0OOCHOBBIBaTH U COO/MIOZIaTh  MephI
npodrIaKTUKKA UHQEKI[MOHHbIX 3abosieBaHu, MpaBuia MoBe/ileHusl B MPUpPOJie U
obecrieueHrsi 6€30MacHOCTA COOCTBEHHOMW >KH3HEZESTeTbHOCTU B UPe3BbIYaiHBIX
CUTyal[UsiX TPUPOAHOTO W  TEXHOTeHHOTO0 XapakTepa; XapaKTepu30BaTh
coBpeMeHHbIe HayuHble OTKPBITHS B 00/1acTH OUOIOTUM;

pa3BUTHeE y 00yuarolMXcs UHTe/IIeKTyalbHbIX U TBOPUECKUX CIIOCOOHOCTeMN
B TIpOL[eCcCe 3HAKOMCTBA C BbIJAIOLIMMUCS OTKPBITUSIMU U COBPEMEHHBIMU
WCC/IeJOBaHUSIMU B OHOJIOTHH, pelllaeMbIMH ef0 MpobjemMaMH, MeTOZ0/IoTHel
buronoruueckKoro MCCIIeJOBaHUSI, TIpOBe/ieHUsI 9KCTIepUMeHTaTbHbIX
MCC/IeJOBaHUM, pellieHUs1 OM0/IOTMUecKUX 3a/lay, MO/Ie/TMPOBaHusl OMOIOrUuecKux
00BEKTOB U TPOL[eCCOB;

BOCTIMTaHHe Y 00y4YarolyXxcsl [IeHHOCTHOTO OTHOILIEHUS K >KUBOMW TIPHUPO/ie B
1[eJIOM U K OT/ie/IbHbIM eé 00beKTaM U siBjieHusiM; (opMUPOBaHKe 3KOJI0TMUecKo,



reHeTUYeCcKOW TpaMOTHOCTH, OOIell Ky/JbTypbl TIOBeJleHHsSI B TIPUPOJE;
WHTerpalyy ecTeCTBeHHO-HayUHbIX 3HAaHUM;

nproOpeTeHHe  OOYYalOIMMKUCS ~ KOMIIETEHTHOCTH B paljiOHaTbHOM
TIPUPO/IOTIOB30BaHUK  (COO/IIOZIeHre TIPaBW/I TIOBeJIeHHS B TPUPOZE, OXPaHbI
BU/IOB, SKOCHCTeM, Orocdepsl), coXpaHeHUH COOCTBEHHOTO 3/I0POBbSI M 3[I0POBbSI
OKpY)KawIux Jirofell  (cobmofeHusi Mep TIpOGUIaKTHUKKA — 3abosieBaHUM,
obecrieueHre 6e30TaCHOCTU >KU3HEIEATEeTbHOCTH B UPE3BbIUYAMHBIX CHUTYaI[UsIX
MIPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE  WCITO/Tb30BaHMS
OMOIOTUeCKUX 3HAHUM U YMEHUH B TTIOBCEHEBHOMN >KU3HHU;

CO3ZlaHWe  YCJOBHUH  JyId  OCO3HAaHHOTO  BbIOOpa  0OYYarOL[MUCS
VIH/ITMBU/Tya/IbHOU oOpa3oBaTebHOM TpaeKTOpHH, criocoOcTByOITeH
noc/enyolemMy TMpodecCMoHaJIbLHOMY CaMOOTIpe/ie/ieHH0, B COOTBETCTBUU C
WHAVBU/IyaTbHBIMU UHT€PECaMU 1 TIOTPeOHOCTSIMU pervoHa.

OO11ee yMCI0 YacoB, OTBE/IEHHBIX Ha M3yueHWe OHMOJIOTMH Ha YTriyOJeHHOM
ypOBHe cpefiHero obiiero obpa3oBanusi, coctaB/sieT 204 yaca: B 10 kmacce — 102
yaca (3 uaca B HeJle/lt0).

OT0O0p OpraHu3alMOHHBIX (DOPM, METOJOB M CpeACTB 00yueHHs OHOJIOTHH
OCYILIeCTB/ISIETCS C YUETOM CIieli(UKU ero CojiepyKaHusl W HallpaB/IeHHOCTU Ha
Npo/io/bkKeHWe  OMONOrMueckoro o0pa3oBaHWs B OpPraHU3al[UsIX  CpeIHEro
npodeCCHOHATBHOTO U BBICIIIET0 00pa30BaHUs.

OO0s13aTe/TbHBIM YC/IOBHEM TTpH 00yueHNH OMOJIOTHY Ha yT/1y0/IEHHOM YPOBHE
ABJISIETCSI TIPOBeZieHWe J/1abopaTOpPHBIX U TpakTHdyeckux paboT. Takke yuacTue
00yuaroIuXcs B BBITIOJTHEHUH TTPOEKTHBIX U yueOHO-HMCC/iefloBaTelbCKUX paboT,
TeMaTHKa KOTOPBbIX OIpefie/isieTCsl yUYhTe/leM Ha OCHOBE  HMEIOI[UXCS
MaTepraTbHO-TEXHUUECKHUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUM.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Cofiep)kaHue Tporpammbl, BBIZIEJIEHHOE KypCU8OM, HE BXOAUT B MPOBEPKY
rocyJjapcTBeHHOU utoroBou arrecraumu (I'NMA).

Tema 1. buosiorusi Kak Hayka

CoBpemMeHHasi 6uosorusi — KoMIijieKCHasi Hayka. KpaTkasi ucTopusi pa3BUTHUS
Ovonornn.  BuosiornueckWe  HayKd U HW3ydyaeMble ~ WUMH  TPOO/IEMBI.
@dyHJaMeHTa/IbHble, TPUKJIaJHble U TIOUCKOBble HayyHble WCC/Ie[OBaHUS B
buonoruu.

3HaueHue Ouosioruy B (HOPMUPOBAHUU COBPEMEHHOM eCcTeCTBeHHO-HayuHOU
KapTuHBl Mupa. [Ipodeccnn, cBs3aHHBIe C OHosorveid. 3HaueHWe OWOIOTMU B
MpaKTUUeCKOM [1eITeJIbHOCTH Ue/ioBeKa: MeAUL[MHe, CeIbCKOM XO3SIMCTBeE,
TIPOMBILLJIEHHOCTH, OXPaHe NPUPOJbI.

JleMoHCTpanuu

[TopTpetsl: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. lapBuH,
Y. I'apeel, I'. MeHgens, B. . Bepuagckuii, U. I1. I1aBnos, 1. 1. Meunukos, H.
. BaBusnos, H. B. Tumodees-Pecosckuii, [)x. YorcoH, ®@. Kpuk, /1. K. bensies.

Tabnuipl U cxembl: «CBsi3b OMOMOTMM C APYTMMH HayKaMu», «CucTteMa
O10/IOTHYeCKUX HayK».

Tema 2. JKuBble CUCTeMbI U UX U3yYeHHe

JKuBbie cucTembl Kak mipegMmeT u3ydeHus Ouonoruu. CBONCTBa >KHUBBIX
CUCTeM: eJWHCTBO XWMHYECKOr0 COCTaBa, [JAWCKPETHOCTb U L|eJIOCTHOCTS,
C/IOKHOCTb M YIIOPSIOUYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CamMOOpraHU3aLus,
CaMOBOCIIpOM3BeleHre, Pa3JApaKUMOCTb, U3MEHUYMBOCTb, POCT U Pa3BUTHE.

YpoBHM oOpraHu3alid JKUBBIX CHUCTEM: MOJIEKY/SIDHBIM, KJIETOUHBIH,
TKaHeBbIM, OpraHU3MeHHbIN, TMOMY/JISILIMOHHO-BUIOBOM, 5KOCHUCTeMHBIN
(buoreorieHoTHUECKM), OuochepHbId. IIporiecchl, MPOUCXOIAIME B SKUBBIX
cuctemax. OCHOBHble TpU3HaKU >XUMBOro. JKu3Hb Kak (opma CylleCcTBOBaHUS
Marepud. Hayku, nsyuaroiye >KuBble CUCTEMBI Ha Pa3HBIX YPOBHSX OpPraHU3aLvu.

N3yueHne >KUBBIX cUCTeM. MeTobl Ouosiornueckoid Hayku. Habmrozenwue,
v3MepeHue, SKCIIepUMEHT, CUCTeMaTu3alusi, MeTaaHanu3. [ToHsATHe 0 3aBUCUMOM U
He3aBUCUMOW miepeMeHHOW. [lnaHupoBaHue 5sKcrnepumeHTa. [locTaHOBKa U
npoBepka ruroTe3. HyneBas rumore3a. IToHsaTHe BbIOOPKM U €€ [OCTOBEPHOCTD.
Pa3bpoc B Ouonoruueckux [JaHHbIX. OLleHKa [JAOCTOBEPHOCTH TOTy4YeHHbIX
pe3ysibTaToB. [IpUuMHBI MCKaKeHWsI pe3y/bTaToB SKcrepuMeHTa. [loHsTue
CTaTUCTUYECKOTIO TeCTa.

JleMoHCTpanuu



Tabmurel U cxembl: «OCHOBHBIE TIDU3HAKK JKU3HU», «bBuHoornyeckue
cuctembl», «CBOMCTBAa J>XMBOM MaTepum», «YPOBHU OpraHU3alMd >KUBOU
npupofbl», «CTpoeHWe >XUBOTHOU KJI€TKW», «TKaHU >XMBOTHBIX», «CHUCTEMBI
OpraHoOB 4Ye/IOBeUeCKOro opraHusMa», «buoreolieHo3», «buocdepa», «MeTobl
W3y4eHU sl )KUBOW MMPUPO/IbI».

OGopymoBanue:  jabopaTopHoe  o0OOpyZioOBaHWE  JJI1  IIPOBe/IeHUs
Hab/roIeHN, U3MepeHUH, 3KCIIepUMEeHTOB.

Tema 3. buosiorusi KJ1eTKu

KrneTtka — CTpyKTypHO-(DYHKIMOHA/MbHAs eAWHUIA >KuBoro. Mcropus
OTKPBITHS K/1eTKH. PaboTel P. I'yka, A. Jleenryka. Knerounast Teopus (T. I1IBaHH,
M. IInewninen, P. BupxoB). OCHOBHbIE TIOJIO’KEHUSI COBPEMEHHOW KJ/IeTOUHOM
TeOpUH.

MeToapl  MOJIEKY/ISIDHOM ¥ KJIeTOYHOW  Ouosioruud:  MUKPOCKOIIHS,
xpomaTorpadusi, 3/eKTpodope3, MeToJ] MeueHbIX aToMOB, AuddepeHIMaTbHOE
LleHTpU(PyrupoBaHue, Ky/JIbTHBUPOBaHWE KIeTOK. M3yueHue (HhUKCUPOBAHHbIX
KA1emoK. JDNeKTPOHHass MUKpOCKonus. KoHokanrbHas mMukpockonus. BumasnbHoe
(npudicu3HeHHoe) u3yueHue Kjaemok.

JleMoHCTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. I1IBann, M. lllneligen, P. Bupxos, K. M.
bap.

Tabuiel 1 cxeMbl: «CBeTOBOM MHUKPOCKOID», «DIeKTPOHHBIA MUKDPOCKOTI»,
«VcTopus pa3BUTHUS METOL0B MUKDPOCKOITUI.

OO6opy/iloBaHMe: CBETOBOW MMKPOCKOI, MMKpOIIperapaThl pacTUTe/NbHbIX,
YKUBOTHBIX 1 OaKTeprabHBIX K/I€TOK.

Tema 4. XumnueckKasi OpraHu3anus KJIeTKu

XWMHUYECKUM COCTaB KJETKA. Makpo-, MUKPO- U YJIbTPaMUKPO3JIEMEHTHI.
Boga u eé ponp Kak pacTBOpUTe/Isl, peareHTra, ydyacThe B CTPYKTYpPUPOBaHUM
KJIETKH, TEeTUIOpery/isiiiud. MuHepaibHbIe BellleCTBa K/IeTKU, UX OHoJioruyeckas
poJib. POJIb KATUOHOB M aHUOHOB B KJIETKE.

Opranuueckue BelllecTBa KJeTKU. buosiornueckue monvuMepsl. besiku.
AMMHOKMC/IOTHBIN cocTaB 6ekoB. CTPYKTyphl OelKoBOM MoseKysbl. IlepBuuHast
CTpyKTypa Oenka, TenTWgHasi CBs3b. BTopWuHas, TpeTWUHasi, YeTBepTHYHas
CcTpykTyphl. [HeHaTyparus. CsoiictBa 0OenkoB. Kiaccudukaiys —6enkos.
buonornueckue GyHKmM 6eK0B. [TpUOHDI.

YrneBogel. MoHOCaxapubl, AUCaxapubl, OJIUTOCaxapyuibl U TTOMCaxXapy/bl.
OOuuii mmaH cTpoeHuss W (GU3UKO-XWUMUUECKHWe CBOWCTBA  yT/IEBOJOB.
buonoruyeckre GyHKLUU yI/1€BO/IOB.

Jlutuppl. ['uapodunsHO-rUAPOodOoOHBIe cBOMCTBA. Kitaccudukaiiys JTUm/oB.
Tpurnuiepuabl, dochoaunuabl, BOCKU, CTepoufbl. buonornueckue GyHKIMU



mumoB. O61ire cBolicTBa OMOIOrMUeCKUX MeMOpaH — TeKyJ4eCThb, CTIOCOOHOCTH K
CaM03aMbIKaHHWI0, MOJIYTIPOHUL[aeMOCTb.

Hykneunoseie kuciaorsl. [JHK u PHK. CtpoeHue HyK/IIeMHOBBIX KHCJIOT.
Hykneotugpl. Tlpuniun komrmiemeHtapHocTd. [lpaBuno UYapraddga. Ctpykrypa
IOHK — nBoiiHasi criupasib. MecToHaxoxjeHue u buonornueckue ¢yukuuu THK.
Bugel PHK. ®ynkiuu PHK B kieTke.

Ctpoenue mosnekynbl AT®. Makpospruueckve cBa3U B mosiekysne ATO.
bruonornueckre ¢pynkimn AT®. BoccTaHOB/IeHHbIe IEPEHOCYMKH, UX (DYHKLUU B
Kietke. /Ipyeue Hykaeosuompugpocgpambt (HT®P). CekBenupoBanue JIHK.
MemoObI eeHOMUKU, MPAHCKPUNMOMUKU, NPOMeOMUKU.

CrtpykTypHas Ouosiorusi: 6uoxumuueckrie U 6uodusnyeckre MCCae0BaHUS
COCTaBa U TIPOCTPAHCTBEHHOW CTPYKTyphl Ouomosiekyn. ModeauposaHue
cmpyKmypbl u ¢pyHKyutl 6uomonexya u ux komniekcos. KomnblomepHbiii Ou3atiH u
opeaHuuecKuli cuHme3 6UOMO/EKY U UX HeNPUPOOHbIX AHA/N0208.

JleMoHCcTpanuun

IToptpetsr: JI. [Tomuur, . YorcoH, @. Kpuk, M. Yunkuuc, P. ®paHkKiuH,
®. Canrep, C. [Ipy3uHep.

Huarpammel:  «PacripefieneHue  XUMHUYECKUX 37IEMEHTOB B  HEKHBOU
npupoze», «PacrpeziesieHe XUMUYECKUX 3/IEMEHTOB B JKUBOU MPUPOJIE».

Tabmuupl u cxembl: «[leprognyeckass Tab/MUIlA XUMUUECKUX 31€MEHTOBY,
«CTpoeHre MOeKyJbl BOJbl», «BeljecTBa B coCTaBe OpraHu3MoB», «CTpoeHue
MoJieKy/bl Oenika», «CTpyKTyphl OenKoBOW MOJieKy/bl», «CTpoeHHe MOJIeKY
yrieBofioB», «CTpoeHWe MOJEKy/a JIMNUAoB», «HyKIeMHOBble KUC/IOTHI»,
«Ctpoenue Mosekybl ATD».

Ob6opyaoBaHue: XMMHUUeCKas TIoCcyJa U 060pyZioBaHue.

JIaboparopHasi pabora «O0OHapy>xeHHe 0eTKOB C TIOMOIIbI0 KaueCTBEHHBIX
peakLyi».

Tema 5. CTpoeHue 1 QyHKIIUH K/I€TKH

TuUrbl KJIETOK: SyKapuoTUuUecKass W TIpokapuoTuyeckas. CTpPyKTypHO-
dbyHKIMOHaIbHBIe 00pa30BaHUSI K/IETKHU.

CTpoeHMe MPOKapUOTUUECKOU K/IeTKH. KneTouHasi cTeHKa OakTepuii U apXeid.
OcobeHHOCTH CTpOeHHsi TeTepOTPOPHON UM aBTOTPOPHOM MPOKAPUOTHUECKUX
K/IeTOK. MeCTo ¥ poJib MPOKaproT B OMOLIeHO3aX.

Crtpoenue u (yHKLMOHMPOBaHUE 9YKapuOTHYeCKOU KJIETKHU.
[Tnasmatuueckass MeMmOpaHa (ria3manemma). CTpyKTypa Iula3MaTUuecKou
MemOpanbl. TpaHCIIOPT BelljecTB uepe3 IIa3MaTUUeCKyr0 MeMOpaHy: MMacCUBHbBIN
(muddysusa, obneruénHas auddy3us), aKTUBHBIA (TePBUUHBIA W BTOPUYHBIM
aKTUBHBIM TpaHcropT). [lomyrnpoHuijaemMocts MemOpaHbl. Pabora HaTpuii-



Ka/IMeBOro Hacoca. DHJOLUTO3: MUHOLMTO3, (aroluro3. JK3ouuTo3. KieTouHas
cteHka. CTpyKTypa ¥ YHKLIUU K/IeTOUHOUM CTeHKW pacTeHul, rpuboB.

[wuroruiasma. Lluto3ons. Lutockenet. [IBuKeHue LutorniasMbl. OpraHou/bl
k1eTk. OpHOMeMOpaHHBbIe OpraHOWbl K/IETKU: JH/OIJIa3MaTUuUecKasi CeTh
(BIIC), anmapart I'onba)ky, JM30COMBI, UX CTpoeHHe U (YyHKLUUU. B3aumocCBsi3b
oJJHOMeMOpaHHbIX OpPraHOWAOB KieTkW. CTpoeHHe TpaHy/SPHOrO peTHUKYIyMa.
Mexanusm HanpaeneHus 6enaxkoe 6 JDIIC. CuHTe3 pacTBOpPUMBIX OesikoB. CHHTE3
K/IeTOUHbIX ~ MeMOpaH. ['magkuii  (arpaHy/sipHBIA) — SHZAOIUIA3MaTHUeCKUN
petukyayMm. CekperopHas (GyHKius armapara ['onbmku. Modugukayus benkos 6
annapame T'onbOdcu. Copmuposka 6enkoe 6 annapame I'onbOdcu. TpaHCTOpPT
BeLL[eCTB B KjIeTKe. Bakyos pacTuTenbHbIX K1eToK. KneTouHslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWJbl  KJIeTKH:  MWUTOXOHJPWH,  IUIaCTUJBIL.
IMpoucxostcoeHue mumoxoHopuli u naacmud. Cumbuozenes (K.C. Mepedckosckul,
JI. Mapaeyauc). CtpoeHre W (YHKIMM MUTOXOHJIpMM M T1acTyjl. [lepBuuHbIe,
BTODUUHbIE U  C/JOXKHbIE  TUIACTHABI  (DOTOCHMHTE3WPYIOIUX  3YKapHOT.
X10pOmUIacThl, XPOMOILIACTBI, IEMKOIIACTHI BBICIIINX PACTEHUM.

HememOpaHHbie opraHouzibl KneTku CTpoeHWe U (YHKIMM HeMeMOpaHHBIX
OpraHOKX/I0B KJIETKMU. Pubocombl. IIpomedsicymouHble ¢unrameHmni.
MukpodunameHTel. AKMuUHO8ble  MUKpoguiameHmbl. MpbllleuHble  KIETKU.
AKMUHOBble KOMNOHEHMbl HeMblUeUHbIX Kiemok. Mukporpybouku. KieTouHbiit
1eHTp. CTpoeHre U [BWKEHWe JKIYTUKOB U pecHUYeK. MUKpOTpyOouku
yuTomiasmel. LleHTpuons. beaku, accoyuuposaHHble ¢ MUKpouaameHmamu u
MuKkpompyboukamu. MomopHble b6eKu.

Snpo. Obosouka sijpa, XxpOMaTUH, KapyoIUia3Ma, SIAPBIIIKY, UX CTPOeHHe U
byskiuu. AaepHbiii 6eMKOBbIM MaTpuKC. [IpocTpaHCTBEHHOE pacriojioyKeHHe
XpOMOCOM B UWHTepda3HOM sifipe. JYXpOMAMuH U 2emepoxpomMamuH. benku
XpOMaTvHa — THUCTOHBL. /J[uHamuka si0epHoli 06o/n0uku 6 mumose. SOepHblli
mpaHcnopm.

Knerounsle BkatoueHusi. CpaBHUTE/IbHAS XapaKTEPUCTUKA KIE€TOK 3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOIA).

JleMoHCcTpanuun

[Toptpetsr: K.C. MepexxkoBckuy, JI. Maprymuc.

Tabmuipbl U cxembl: «CTpoeHHe 3YKapHOTHUECKOW KJIeTKW», «CTpoeHHe
JKUBOTHOM  KJIeTKHW», «CTpoeHWe  paCTUTeNbHOM  KJeTKh», «CTpoeHue
MUTOXOHAPUMN», «Aapo», « CTpoeHre NpOKapuoOTUUECKOU KIIeTKI».

O6opyoBaHMe: CBETOBOM MHKDOCKOI, MHKpPOIIPerapaTbl pacTUTE/bHBIX,
YKUBOTHBIX K/IETOK, MUKDOIIperiapaThl 6akTepraabHbIX K/I€TOK.

JlaboparopHast pabora «l/3yueHWe CTpPOeHUsS KJIETOK Pa3/UUHBIX
OpraHU3MOB».



JlaGopaTopHasi padora «VcciefoBaHve Tia3Mo/M3a U Jielyla3Mo/ii3a B
PaCTUTEJIbHBIX KIeTKax».

IIpakTnueckasas pabora «/3yueHue  JBWKEHUS  [UTOIIa3Mbl B
PaCTUTEJIbHBIX KIeTKax».

Tema 6. O0MeH BelleCcTB M MPeBpalieHNe YHePTHH B K/IeTKe

AcCUMUISLIAS U TUCCUMUJISILIASL — ZIB€ CTOPOHBI MeTabosin3ma. Tumbl obmeHa
BeIl[eCTB: aBTOTPOMHBLIM W TreTepoTPO(HBIA. YuacTHe KHC/IOpoJa B OOMEHHBIX
mpoijeccax. JHepreTudeckoe obecrieyeHre KaeTKU: TipeBpaiieHne ATO B
0oOMeHHBIX TIpoljeccaXx. @epMeHTaTHUBHBIM XapakTep peakiuil KIeTOUHOTrOo
MeTabonmu3ma. PepMeHThl, WX CTpOeHHWe, CBOWCTBA M MeXaHU3M [IeHCTBUS.
Kodepmentbl. OTinuusi pepMeHTOB OT HEOPraHWYECKUX KaTanu3aTopoB. benku-
aKTHUBATOpPbl M OeKU-UHTUOWUTOPBL. 3aBHCHUMOCTb CKOPOCTH (hepMeHTaTHBHBIX
peakiyii OT pa3/InuHbIX (haKTOPOB.

[lepBHUYHBIM CUHTE3 OpraHUuYeCKUX BeIllecTB B KieTke. POTOCHUHTe3.
AHOKCU2eHHbIlU U OKcu2eHHbIll ¢pomocuHme3 y 6akmepuli. Ceemocobuparoujue
nuemMeHmbl U NU2MeHmMbl peakyuoHHO20 YeHmpd. Posib X/10pOIIacToB B IIpoLjecce
doTocuHTe3a. CBeToBasi U TeMHOBas (a3bl. Pomoodbixarue, Cs., Cs. u CAM-munbl
¢omocunmesa. TIpogyKTUBHOCTh (OTOCUHTe3a. BiivsHMe pa3iuuHbIX (PAaKTOPOB
Ha CKOpOCTb (poToCHHTe3a. 3HaueHre (POTOCUHTE3A.

XeMOCHHTe3. PasHoobpasue OpraHu3MOB-XeMOCUHTEeTUKOB:
HUTPUGHUIMPYIOIIME OaKTepHH, >Keae300aKTepuu, cepobakTepuu, BOJOPOHBIE
b6akTepuu. 3HaueHe XeMOCHHTe3a.

AHaspobHble opraHusMbl. Buzabl 6poskeHusi. ITpoJyKTbl Opo’keHUS U HX
UCTIOb30BaHHe YeIoBeKOM. AHAa’poOHble MUKPOOPraHM3Mbl KaK OOBEKThI
O6uoTexHOIOTUY U BO30yuTe/ i 60oe3He.

A3pobHbIe OpraHH3MBbl. OTarbl 9HEPreTHYeCKOTo obmeHa.
[ToaroToBuTe/NbHBIN 3Tan. ['MMKO/INM3 — 6€CKUCIOPOAHOE paciileryieHre T/IH0KO3bI.

Bbuonornueckoe okvcieHue, UK KJIeTOUHOe JbixaHue. Pojib MUTOXOHZpHH B
mpoijeccax OMOOrUYecKoro okucieHus. Liuknueckue peakiuu. OKUC/TUTETbHOE
dochopunpoBanre. OHepausi MembpaHHo2o epadueHma npomoHos. CuHme3
AT®: paboma npomoHHoli AT®-cunmasbl. IlpeumyiijecTBa a3poOHOTO MyTH
oOMeHa BelIleCTB 1iepesi aHa3pOOHBIM. DPHEKTUBHOCTh SHEPreTUYeckoro ooMeHa.

JdeMoHCcTpanuu

[Toptpetsl: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
OHresbrapar, I[1. Muruesnn, I'. A. 3aBap3uH.

Tabuipl U cxembl: «DOTOCHHTE3», «DHEPreTHYeCKH 00MeH», «broCuHTe3
benka», «CtpoeHue pepmeHTa», «XeMOCHUHTE3».

ObopyaoBaHue: CBETOBOM MHUKDOCKOI, 000pyJoBaHUe [/isi TIPUTOTOBJIEHUS
TIOCTOSIHHBIX Y BpEMEeHHbIX MUKPOTIPeriapaToB.



JlaboparopHast pa6ora «lV3yueHHe  KaTaJUTHUECKOM  aKTHBHOCTH
dbepMeHTOB (Ha MpUMepe amu/a3bl UK KaTaasbl)».

JlaGopaTopHast pabora «/3yueHue (¢epMeHTAaTUBHOTO pacleryieHus
TepOKCH/Ia BOJIOPO/Ia B PACTUTEJIbHBIX Y KUBOTHBIX K/I€TKAX».

JlaGopaTopHass pabora «CpaBHeHHe TipollecCOB  (OTOCHHTE3a U
XeMOCHHTe3a».

Tema 7. HacnepcTrBeHHas MH(opMaIius M peajiu3anys eé B K/ieTKe

Peakuiyy MaTpuuHOro cuHTe3a. [IpUHIMIT KOMIJIEMEHTapDHOCTU B peakKl[UsX
MaTpPUYHOIO CHMHTe3a. Peanu3aliusi HacieACTBeHHOW MH(oOpMaluu. ['eHeTHUeCKUt
KOJl, €ro CBOMCTBA. TpaHCKpurniusi — MartpuuHbld cuHTe3 PHK. IIpuHIuIIbI
TPAaHCKPUMLMU: KOMIIEMEHTApHOCTh, aHTHUIIApPa//ieIbHOCTh, ACUMMETPHUYHOCT.
CospegaHue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekooupyroujue PHK.

TpaHcnsus v eé 3tamnbl. Yuactue TpaHcniopTHeix PHK B 6nocuHTe3e Genka.
YcnoBuss OuocuHTe3a Oenka. KoaupoBaHue aMHUHOKHC/IOT. Pombk pubocoMm B
6uocuHTe3e Oeska.

CospemeHHble npedcmasneHuss 0 cmpoeHuu 2eHog. OpraHu3alys reHoma y
MPOKAapUOT U 3YKapuoT. Perynsiiusi akTUBHOCTM T'€HOB Yy MPOKapuoT. I'mmore3a
orepoHa (®. Kako0, K. MaHo). MoneKy/nsipHble MexaHu3mbl 3KCNpeccuu 2eHo8 y
sykapuom. Poab xpomamuHa & pezynsyuu pabombl 2eHos. Perynsiys 0OMeHHbIX
TIPOLIeCCOB B KieTKe. KieTouHblli romeocTas.

Bupycbl — Hek/leTouHble (hOPMBbI JKU3HU U 00/MraTHbIe Mapa3uthbl. CTpoeHre
TIPOCTBIX U CJI0XKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKu3HeHHbIU YUK/
JHK-codepocawjux eupycos, PHK-codepxcawjux e6upycos, 6bakmepuogpazos.
ObpamHas mpaHckpunyusi, pegepmasa, UHmez2pasd.

BupycHbie 3ab0ieBaHsI UesioBeKa, XUBOTHBIX, pacterHuit. CITN, COVID-
19, cornanbHBIE ¥ MEJUIIUHCKHE ITPO0O/IeMBI.

BuouHpopmamuka: uHmezpayusi u avaau3 6oabwiux maccueos («bigdata»)
CcmpyKmypHbix buono2uieckux 0aHHblX. HaHomexHosno2uu 8 buono2uu u meouyuHe.
IMpoepammupyemble pyHkyuu beakos. Cnocobbl docmasku aekapcms.

JleMoHCTpanuu

[Toptpetsl: H. K. Konb1ios, /1. V1. IBaHOBCKUIA.

Tabmuipel U cxembl: «bruocuHTe3 Oenka», «['eHeTUUeCKUM KO», «BUPYCHI»,
«bakTeprogarn».

Tema 8. JKusHeHHbBIN UK/ K/IeTKH

KneTtouHbl 1UK/I, ero rmnepuoibl U perynasnus. VHrepdasza U MUTO3.
Oco6eHHOCTH TIPOL[eCCOB, MPOTeKalIUX B HMHTepda3ze. TogroToBka KIeTKA K
penenvto.  I[lpecuHTeTMyecknt  (MMOCTMUTOTHYECKUM), CUHTETUYECKUU U
TOCTCUHTeTUUeCKUH (TMTpeMUTOTHUeCKUH) TTepro/ibl UHTep(da3bl.



Marpuunsbii cunate3 JIHK — pervmukanus. [IpuHomner pervivkauuu [JHK:
KOMIUIEMEHTAapHOCTb,  ITOJYKOHCEPBAaTUBHBIM  CHHTe3, aHTUINAPa/JIeJIbHOCTb.
Mexanusm pervkauyu JTHK. Xpomocomsl. CtpoeHue XxpomMocoM. Tesiomepsl U
TejioMepa3a. XPOMOCOMHBIM Habop K/IeTKW — KapuoTur. [IWMaougHbii U
raryIOuIHbIA  HAaboOphl XpOMOCOM. ['OMOJIOTrHMYHbIE XPOMOCOMBI.  [lo/OBbIe
XPOMOCOMBL.

Henenne kjmetkn — wmuTo3. CTafud MHUTO3a W MPOUCXOJALIME B HUX
npouiecchl. Tunel Muto3a. KaprokuHe3 M LIMTOKWHe3. brosornyeckoe 3HaueHHe
MHUTO3a.

Perynsaiysa MuUTOTMYECKOro LMK/Ia KiaeTKU. IIporpamMmmupyemMasi KjieTOYHast
rubesib — aroriTos.

KretouHoe spo, XpOMOCOMBI, (DYHKLIMOHA/IbHasi FeHOMMKAa. MexaHusmbl
npoaugepayuu, ouggepeHyuposku, cmapeHuss u ubeau kiaemok. «Lugpoesas
Kiemka» — buouHgpopmamuueckue mooeau (PyHKYUOHUPOBAHUS KAemKLU.

JleMoHCcTpanuun

Tabmuupbl 1 cxembl: «KW3HEHHBIA LMK KIeTKW», «Muros», «CrpoeHue
xpomocom», «Permukars JHK».

ObopyaoBaHue: CBeTOBOM MUKPOCKOII, MUKpPOIIperniapaThl: « MUTO3 B K/leTKax
KOpeIlIKa JIyKa».

JlaGopaTopHasst  pabora  «M3yueHWMe  XpoMOCOM  Ha  T'OTOBBIX
MHUKpOIIperaparax».

JIaboparopHasi padbora «HabOmomeHre MUTO3a B K/IeTKaX KOHUMKA KOpPeIlkKa
JyKa (Ha roTOBBIX MUKpOIIperaparax)».

Tema 9. Pa3MHO)KeHHe ¥ pa3BUTHe OPraHM3MOB

d®opmbl pa3MHOXKEHHWs] OpraHu3MOB: Oecriosioe (BK/tOuasi BereTaTUBHOE) U
nosioBoe. Buabsl  Gecriosioro  pa3MHOXeHUs:  TOYKOBaHWe,  CIIOPYJISLUS,
(dbparmeHTalysi, KTIOHUPOBaHUe.

[TonoBoe pasmHOxeHWe. [lonoBbie KaeTkW, wau rameTtel. Melio3. Craguu
Merio3a. [loBegeHre xpomocoM B Meno3e. KpoccruHroBep. bromornueckuid CMbICT
MeKo3a M TI0JI0BOro Tiporecca. MeWo3 M ero MecTO B >XM3HEHHOM LIMKJIe
OpraHU3MOB.

[Ipen3apo/piiieBoe pa3sBuTHe. ['aMeToreHes y >KUBOTHBIX. [10/10BbIe Kese3bl.
Obpa3oBaHue ¥ pa3BUTHeE TTOMOBLIX KieToK. CriepMaToreHe3 u ooreHe3. CTpoeHue
TIOJIOBBIX KJIETOK.

OmuiofoTBOpeHre U SMOpUOHAZbHOE pa3BUTHE JKUBOTHBIX. (Criocobbl
OIJIOZOTBOPEHMS: HAapY’KHOe, BHyTpeHHee. [lapTeHoreHes.

VuavBuyanbHOe pa3BUTHE OPraHKW3MOB (OHTOTeHe3). DMOPHUO/IOrus — HayKa
0 pa3BUTUU OpraHu3moB. MopgozeHe3 — 00Ha u3 21aeHbix npobaem smbpuono2uU.
Konyenyusi mopgoceHos u modeau mopgoeene3a. Craguu >MOpuUoreHesa



KUBOTHbIX (Ha TipuMmepe Jjarymikuv). Jpobnenue. Tumbl  ApoGreHus.
JemepmuHuposaHHoe U HedepMUHUPOBAHHOe OpobseHue. bBaacmyna, munbl
6aacmyn. OcobeHHOCTH [pobsieHUsI M/IEKOTMTAIOIIUX. 3apOJblllieBbie JINCTKU
(racTpysisiuys). 3aK/aa/iKa OpraHOB M TKaHeW M3 3apO/bILIeBbIX JIMCTKOB. B3anmHoe
BAWSTHUE 4YacTel pa3BUBAIOIEroCs 3apojbliiia (3MOpHOHa/bHAS WHAYKLS).
3ak/jajlka IJlaHa CTPOEHHUsI J>KMBOTHOTO KakK pe3y/lbTaT HepapXuuecKux
B3aUMOJIEMCTBUM TreHOB. BiusiHMe Ha 5MOpUOHAnbHOE pa3BUTHE Pa3/IMUHBIX
(haKkTOPOB OKPY’KaroIlleu Cpe/ibl.

Poct u pa3ButHhe >XKUBOTHBIX. [locTambpuoHanbHBIA Tepuoj. IIpsmoe u
HempsiMoe  pa3BuTuhe. PasButhe ¢ MeTtamop(do3oM y 6eCrio3BOHOUHBIX U
MO3BOHOYHBIX JKUBOTHBIX. BHoO/IOTMUecKoe 3HaueHWe TIPSIMOTO U HEMpsiMOro
pa3BUTHS, UX pacrpocTpaHeHue B Mpupofe. Thrbl pocTa >XUBOTHBIX. PaKTOPHI
peryJisiliiy POCTa >XKUBOTHBIX U yesioBeKa. CTaJuu MOCTIMOPHOHATBLHOTO Pa3BUTHUS
y )KUBOTHBIX U uesioBeKa. [lepuo/ibl oHTOreHe3a yesioBeka. CTapeHUe U CMepThb KaK
buonoruueckrie rpoLecchl.

Pa3smHOXeHre U pa3BuTve pacTeHuM. ['ameroputr u cnopodgut. Meio3 B
JKU3HEHHOM [MK/ie pacTeHuil. OOpa3oBaHuWe CIrop B TMpoijecce Melio3a.
l'ametoreHes y pacreHuii. OmioAOTBOPEHME U  pa3BUTHE PaCTUTEIbHBIX
opraHusmoB. [IBoiiHOe OIJI0/JOTBOPeHUe y 1[BeTKOBBbIX pacTeHuil. Obpa3oBaHue U
pa3BUTHE CeMeHH.

MexaHU3MbI PeryJisiLiui OHTOTeHe3a Y paCTeHUM U )KUBOTHBIX.

JleMoHCTpanuu

IToptpetsl: C. I'. HaBamuH, X. [IIneman.

Tabmuipl ¥ cxembl: «BereratvBHOe pa3MHOXKeHUe», «Turbl Gecriosoro
pa3sMHOKeHUs», «Pa3MHOXeHHe X/1aMUJOMOHa/bl», «Pa3MHOXKeHWe 3BIJIeHbI»,
«Pa3mMHOXeHHe TUApbD», «Mero3», «XpoMocoMbl», «['ameTtorenes», «CTpoeHue
AULIEKTIeTKH U criepMaTo3ouzia», «OCHOBHbIE CTaZiMM OHTOreHe3a», «IIpsmoe u
HempsiMoe pa3BUTHe», «Pa3BUThe MalCKOro >KyKa», «Pa3BuUTHe capaHuu»,
«Pa3Butue narymku», «/IBoiiHOe OIJIOIOTBOPEHUE Yy I1IBEeTKOBBIX paCTeHHI»,
«CTpoeHure ceMsiH OJIHOZOJIbHBIX U ABYAO/bHBIX pacTeHu», «KU3HEeHHbIN LUK/
MODCKOW  KamyCTbl», «KW3HEHHBbIM LMKA MXa», «KU3HEHHBIM LMK
MaropoTHHKAa», «’KHM3HEHHBIN LUK/ COCHBI».

ObopyaoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIIperiapaThl SIAIIEK/IeTOK |
CTIePMAaTO30U/I0B, Moe/b «IMK/ pa3BUTHS JSTYIIKK.

JIa6opaTopHasi pabora «l3yueHre CTpOeHUs TOJIOBBIX KIETOK Ha TOTOBbIX
MUKpOIIpernaparax».

Tema 10. I'eHeTMKa — HayKa 0 HacC/J1eJACTBEHHOCTH M W3MEHUHMBOCTH
OpraHu3sMoB



Victopusi CTaHOB/IEHWsT W Pa3BUTHSI TeHETHKHM KaK Hayku. Paboter T
Mengens, I'. ge ®@pusa, T. Moprana. Pojib 0TeyeCTBEHHBIX YUEHBIX B Pa3sBUTHUU
reHeTukd. Pabotsl H. K. Konbiora, H. . BaBunosa, A. H. Beno3sepckoro, I'. /1.
Kaprnieuenko, FO. A. ®unmunuenko, H. B. Tumogeesa-PecoBckoro.

OCHOBHBIe TeHeThUeCKUe TMOHATHUS U CUMBOJIbL. ['OMOJIOTHUHBIE XPOMOCOMBI,
ajuie/ibHble TeHbl, a/lbTePHATUBHbIE TPU3HAKW, AOMHWHAHTHBIA W DPeL|eCCHBHBIU
MpU3HaK, TOMO3UT0Ta, reTepo3nuroTa, YUCTas JUHUsI, TUOPU/bl, TeHOTUI, (PeHOTHII.
OCHOBHBIE ~ METO/[bl ~ T€HETUKH: TUOpUJOIOTHUECKUM,  IUTOJIOTHYeCKUH,
MOJIEKY/ISIPHO-T€HeTUYeCKUU.

JleMoHCTpanuu

IToptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kossnos, H. N.
Basunos, A. H. benosepckui, I'. [. Kapneuenko, FO. A. ®wumunuenko, H. B.
Tumodees-PecoBckuii.

Tabsuipl U cxeMbl: «MeTobl TeHeTUKU», «CXeMbl CKpeIUBaHUsI».

JlaboparopHast paGora «/Ipo3oduna Kak OOBEKT TreHeTHYeCKUX

HCCJIeIOBaHUM».
Tema 11. 3aKOHOMepHOCTH HAC/Ie/JCTBEHHOCTH
MoHorubpugHoe ckpemyBaHue. [lepBblii 3akKOH MeHzaenss — 3aKOH

eIMHOO0Opa3usi TMOpPU/IOB TIePBOTO MOKoAeHus. [IpaBuio joMyUHUpOBaHuUs. BTopoit
3aKOH MeHjens — 3aKOH pacliellyIeHUs IPU3HaKoB. LIuTosiornyeckrie OCHOBBI
MOHOTMOPH/IHOTO CKpell[iBaHus. ['UIoTe3a YuCTOThI rameT.

Anamusupyolee ckpemBaHve. [IpoMeKyTOUHBIM XapakTep Hac/ieJOBaHUS.
PaciijeryieHrie MpU3HaKoB IIPU HETIOJTHOM JJOMUHUPOBAHUM.

HOurnbpuaHoe ckpeljuBaHue. TpeTuii 3akoH MeH[iesisi — 3aKOH He3aBUCUMOTO
Hac/leJOBaHUS ~ TpH3HAKOB.  LluTo/orMyeckue  OCHOBBI  JUTUOPUIHOTO
CKpeLluBaHUsl.

CuerieHHOe Hacsie/joBaHve Tipu3HakoB. Pabotel T. Moprana. CijernieHHoe
Hac/lejOBaHWe TIeHOB, HapylleHWe CLeIUIeHUsT MexAy reHamu. XpOMOCOMHast
Teopus Hac/1e[CTBeHHOCTH.

['eHeTuKa nosia. XpoOMOCOMHBIM MeXaHU3M OIpejiesieHusI 1oj1a. AyTOCOMbI 1
M0JIOBbIE XPOMOCOMBI. ['OMOraMeTHbIM W reTeporaMeTHbIM TMoJ. ['eHeTHuecKas
CTPYKTYypa I10JI0BbIX XpoMocoM. HacsiejoBaHue NIpHU3HAKOB, CLIEIJIEHHBIX C IT0JIOM.

['enoTun Kak 1je/10CTHas cucteMa. [lnernoTpomnvs — MHOXKeCTBEHHOE 1eUCTBHE
reHa. MHOXeCTBeHHbIM ajulenn3M. B3aumozencTBhe Heasule/IbHbIX T'€HOB.
KowmrisiementapHocTts. Onucras. [Tonumepus.

['eHeTMUeCKU KOHTPOJIb Pa3BUTHUSl PaCTeHWMW, >XUBOTHBIX U YesOBeKa, a
TakK)Ke (U3M0JIOTUUeCKUX TIPOLIeCCOB, TOBeJeHUSI W KOTHUTUBHBIX (DYHKIIUIA.
['eHeTHYecKre MeXxaHU3MbI CUMOMOTreHe3a, MeXaHU3Mbl B3aUMO/IeNCTBUST «X035IMH



— Tapa3uT» U «XO03IMH — MHKpPoOHOM». ['eHeTHMUecKHe acreKTbl KOHTPOJS U
V3MeHeHUs Hac/le/ICTBeHHOM MH(OPMalLMKU B TTIOKOJIEHUSIX K/IeTOK M OPraHU3MOB.

JleMoHCcTpanuu

IToprpertsl: I'. Menpens, T. Mopras.

Tabmuiibl U cxeMbl: «I1epBbIM M BTOPOM 3aKOHbI MeHzens», «TpeTuii 3aKoH
Menpensa», «AHanusupymlolljee cKpelluBaHue», «HemosHoe JOMUHUPOBaHUE»,
«CuerieHHOe Hac/ieJoBaHUe TIPU3HAKOB y Apo3oduib», «['eHeTmka mnoma»,
«Kapuotun uenoBeka», «Kapuotun gpo3opuiel», «Kapuotunm —nTunb,
«MHOXXeCTBeHHBIN a/ie/u3M», «B3anmoelicTBre reHOB».

ObopynoBaHue: Mojeib [ JeMOHCTpPAlMd 3aKOHOB  eJWHO00pa3usi
rubpuioB TIepBOrO TIOKOJIEHWSI W paclelieHdsi TIPU3HaKOB, Mojefb [Jist
JIEMOHCTpaLMA 3aKOHa HEe3aBUCHMMOIO HacC/ae[0BaHUS TPU3HAKOB, MOJE/Ib IS
JEMOHCTpALIUU CLeTIJIeHHOTO0 Hac/le/loBaHUs TIPU3HAKOB, CBETOBOW MHKPOCKOTI,
MUKporipernapar: «/[po3odunia».

IlpakTuueckasas  pabora  «VI3yueHue  pe3ynbTaTOB  AUTHOPUIHOTO
CKpelLUBaHus y Ap030(QUIbD».

Tema 12. 3aKOHOMEpPHOCTH U3MEHYHUBOCTH

B3auMmopeiicTBue reHOTWNAa W Cpefbl MpU (OPMUPOBaHUK (PeHOTUIIA.
N3mMeHurBOCTh MpU3HAKOB. KauecTBeHHbIe M KOJWUYECTBEHHbIe MPU3HAKU. BH/bI
V3MEeHUMBOCTU: HeHac/le[ICTBEHHAsl ¥ Hac/e/ICTBeHHasl.

MopaudukaloHHass W3MeHUMBOCTb. Ponb cpeapl B (hOpMUPOBAHUU
MOJU(PUKALIMOHHOM HM3MeHUYMBOCTU. HopMa peakiuu rpusHaka. BapualldoHHBIN
psg u BapuauuoHHas KpuBasi (B. MoranHceH). CBolicTBa MOAU(DHKAI[MOHHOM
V3MEHUYMBOCTH.

['eHoTHINIMUeCKast U3MeHUUBOCTb. CBOMCTBA T€HOTUITMUECKOW U3MEHUHBOCTH.
Bu/bl reHOTUTTMYeCKOM M3MEeHUMBOCTH: KOMOMHATHUBHAsL, MyTallMOHHas.

KoM0OurHaTvBHasi W3MeHUMBOCTh. Meli03 U TIOJIOBOM TMpOIlecC — OCHOBA
KOMOWHATHBHON M3MEHUUBOCTH. PojTb KOMOMHATHBHOW U3MEHUHMBOCTH B CO3/JaHUM
reHeTHYeCcKoro pa3HooOpasus B Mpefiesiax OHOTO BU/Ia.

MyTalMoHHasi M3MeHUMBOCTb. Buibl MyTalyii: TeHHble, XPOMOCOMHBIE,
reHoMHble. CriOHTaHHble W  WHAYL[MPOBaHHble MyTal[ud. fljepHble U
LUTOI/Ia3MaTHYeckue myTalud. ComaTUuyecKue M T0/I0Bble MyTaluu. [IpruvHbL
BO3HUKHOBEHUsI MyTaluii. MyTareHbl M UWX BJIMSIHUE Ha OpraHU3MBbI.
3aKOHOMEpPHOCTU MYTALMOHHOI0 Tipolecca. 3akOH TOMOJIOTMYEeCKUX pSZIOB B
HacseqcTBeHHOW W3MeHuuBocTU (H.M. BaBuioB). BHesiiepHas M3MeHUMBOCTb U
Hac/1e/ICTBEHHOCTb.

OnuzeHemuka U 3NU2EHOMUKA, pO/Ab 3nu2eHemuyeckux ¢akmopos 8
HAac1e008aHuUU U U3MeHUU8oCcmu (heHomunuyeckux npu3sHakog y Op2aHu3mMos.

JleMoHCcTpanuu



IToptpetsr: I'. e ®pus, B. MoranHcen, H. V1. BaBunos.

Tabmuiel ¥ cxembl: «Bugsl usmMeHuMBOCTH», «MoaudUKalMOHHAs
VW3MEHUUBOCTHY, «KombuHatvBHast W3MEHUYUBOCTbY, «Mei103»,
«OrmuioioTBOpeHue», «I'eHeTnueckre 3a00/ieBaHus UesioBeKa», « Buibl MyTaLyii».

Ob6opyznoBaHue: XuBble W repbapHbie 3K3eMITISIPbl KOMHATHBIX DPaCTeHUH,
pUCYHKHU (poTorpadun) >KMBOTHBIX C Pa3/IMUHBIMU BUJaMH U3MEHUHUBOCTH.

JIaboparopHasi pabora «/ccnepoBanue 3aKOHOMEepPHOCTe!
MOAU(DUKALIMOHHOW  U3MEHUMBOCTH. [locTpoeHWe BapUallMOHHOTO psija U
BapUallMOHHOW KPHUBOM».

IIpakTnueckasa pabora «Mytaiuu y #Apo3oduasl  (Ha TOTOBBIX
MUKpOIpernaparax)».

Tema 13. I'eHeTHKa Ye/i0BeKa

Kapuotun yenoBeka. MexayHapoAHasi MporpamMma HCC/IeJOBaHUSI FeHOMa
yesioBeKa. MeToabl  U3yuyeHUsT TeHeTMKM  4YesloBeKa: TIeHeajlorhyecKui,
O/IM3HELIOBbIH, LIUTOreHeTHYeCKUH, MOMY/ISILMOHHO-CTaTUCTUYECKUM,
MOJIEKY/ISIPHO-T€HEeTUYeCKUU. CoBpemMeHHOe orpe/ie/ieHue reHOTHUIa:
TOJTHOTEHOMHOE CEeKBEeHMPOBaHWe, FeHOTUITMPOBAaHWe, B TOM YHUC/e C MOMOLIbIO
[TI]P-ananmu3a. HacimeacTBeHHble 3a00/1eBaHMS YesioBeKa. ['eHHbIe 1 XPOMOCOMHBIE
bonesHu uenoBeka. bosie3sHM C Hac/e[CTBEHHON Mpe/pacIio/ioKeHHOCThIO.
3HaueHWe MeJULIMHCKOW F'eHeTUKH B TpeJoTBPAIlleHUH U JIeUeHUU TeHeTUUYeCKUX
3abosieBaHuii uesioBeKa. MeAUKO-TeHeTHUeCKoe KOHCY/IbTUpOBaHHe. CTBOIOBbIE
K/1eTKU. [IoHSITHe «TeHeTUUecKoro rpysa». JTHUYecKUe acIlleKThl WCC/ie/lOBaHUM B
00/1acT¥ peJJakTUPOBaHKs I'eHOMa U CTBOJIOBBIX KJ/I€TOK.

leneTnueckne (hakTOpbl TIOBBIIIEHHOM YYBCTBUTE/JLHOCTU Uel0OBeKa K
¢br3nUecKoMy U XMMUUECKOMY 3arpsi3HeHHI0 OKpY»Karollleil cpefibl. ['eHeTHuecKast
Tpe/ipacrio/I0KeHHOCThb Ye/i0BeKa K MaTOo/IOTHSIM.

JleMoHCcTpanuun

Tabmuipl 1 cxembl: «Kapuotur uesnoBeka», «MeToJbl W3yUeHUsS] T€HETHKH
ye/ioBeKa», «I eHeTHUecKue 3a00/1eBaHNs Ue/IOBEKa».

IIpakTnueckas pabora «CocTaBieHHe U aHa/IU3 PO/IOCTIOBHOM».

Tema 14. Cestekujusi opraHusMoB

JoMecTukalss M cCejieKUWs. 3apoKJeHue CeJIeKLMM W [JOMeCTHKAaLWH.
Yuenne H. W. BaBunmoBa o IleHTpax TIPOMCXOXAEHUS W MHOTroo0Opasus
KYJIbTYDHBIX pacTeHuM. Ponb cejlekijuy B CO3[JaHUM COPTOB PAaCTEHUM U TOPOJ,
KUBOTHbIX. CopT, T1OpoAa, IITaMM. 3aKOH T'OMOJIOTMYECKUX PSZOB B
HacjseqCcTBeHHOM wu3MeHunBocTM H. W. BaBwioBa, ero 3HaueHue [Jisi
CeJIeKIIMOHHOW PaboThI.

MeTozbl CeneKIMOHHOM paboThl. VICKyCcCTBeHHBI OTOOp: MacCOBBIA H
VIH/ITUBU/TY Q/IbHBIU. OTanbl ~ KOMOWHAI[MOHHOM  CeJeKIIUU. WcnbiTanue



npou3BoAuTe/iell Mo TOTOMCTBY. OTOOp 10 TeHOTUITy C TIOMOII[bIO OLIeHKH
dheHOTHIA TOTOMCTBA ¥ OTOOP 10 TEHOTHUITY C IOMOIIbI0 aHamm3a [THK.

VcKyccTBeHHBI ~ MyTareHe3 KaK  MeTOZI  CeJIeKI[MOHHOW  paboThI.
PafiialinoOHHBIN 1 XMMHAUYECKUN MyTareHe3 Kak UCTOYHUK MYTalUid y KyJIbTYPHbBIX
dbopm opraHu3moB. Vcrnosib30BaHME TE€HOMHOTO pelaKTUPOBAaHWUS U MeTO/OB
pekoMOMHaHTHBIX JTHK 771 1ToyueHust HCXOJHOTO MaTepHasia JJisl CeJIeKIUH.

[Tonyuenue TOJTATIJIOW/IOB. BuyTpuBuaoBas rubpuu3aniys.
B/u3KopoJCcTBeHHOEe — CKpell[iBaHWe, WIM  WMHOpuUguHT.  HepopcTBeHHOe
CKpellliBaHHe, WaM ayTopuauHr. ['eTepo3uc ¥ ero TpUuUWHBL Vcrmonb3oBaHUe
rerepo3uca B cenekuud. OtganéHHas rubpugusanus. [Ipeogosienve Gecruioaus
Me>KBU/IOBBIX TUOPH/OB. JJOCTH>KeHUSs CeTeKI[UH PACTEeHUM U )KUBOTHBIX. «3e1éHas
peesooyus».

CoxpaHeHre U U3ydyeHHe TeHeTUUeCKHUX PeCypCOB Ky/IbTYPHBIX PaCTeHUU U
WX AKX pojguyed A8 CO3[aHUS  HOBBIX COPTOB U THUOPU[OB
CeIbCKOXO3MCTBEHHBIX ~ KyJAbTyp. M3yueHue, coxpaHeHue U ynpae/neHue
2eHeMuYeCKUMU pecypcamu CebCKOXO03AUCMBEHHbIX U NPOMBIC/A08bIX HCUBOMHbIX
8 ye/six y/AyulleHusl Cyuecmeyrowux u co30aHusi HO8blX NOPOO, AUHUL U KPOCCO8, 8
moM uyucie C NpuMeHeHUeM COBPEeMEHHbIX MemoO008 HAYUHbIX UCCAe008aHull,
nepeoosabix udell U nepcneKmMuHbIX mexHoA02Ull.

JeMoHcTpanuu

IToptpers: H. . BaBunos, Y. B. MuuypuHn, I'. [I. Kapmeuenko, II. II.
JlykbsiHeHKo, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabsuiibl U cxembl: «LleHTpBI MPOMCXOXKAEHUSI 1 MHOT'000pa3us Ky/IbTypPHbIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PSA/IOB B HAC/IeICTBEHHOM W3MEHUYMBOCTUY,
«MeToppl cenekiun», «OTaanéHHas rTudpuan3aiss», «MyTareHes».

JIaGopaTopHasi pabora «VI3yueHue COPTOB KyJ/IbTYPHBIX PacTeHUI U TIOPOJ
JIOMAILIHUX YKUBOTHBIX».

JIaGopaTopHasi paboTa «/3yueHrie METO/IOB Ce/IeKIIUNA PACTEHUN».

IIpakTHueckas padora «IIpyBHBKa pacTeHU».

Tema 15. BUOTexXHO/I0TUsl U CHHTeTHYeCKasi 0moyiorus

OOBeKThI, MCMOJb3yeMble B OMOTEXHOJIOTUM, — K/IeTOUHble M TKaHeBbIe
KYJIbTYDBI, MUKPOOPTraHU3Mbl, 150. XapaKTepUCTHKa. TpagvLMoHHas
buorexHosiorust:  xjeboreueHre, TIOMy4YeHWe KHC/IOMOJIOUHBIX TIPOAYKTOB,
BUHOZiee. Mukpoouosiornueckuii cuHTe3. OOBEKTbl MHKPOOMOIOTrHYeCKHX
TexHojioruii. ITpou3BoACTBO GenKa, aMUHOKHCIOT U BUTAMUHOB.

Co3pmaHue TeXHOJIOTMM M UHCTPYMEHTOB 1je/ieHarpaB/ieHHOr0 U3MeHeHUsl U
KOHCTPYMPOBaHWS FT€HOMOB C L[e/IbI0 MOTyYeHUs OPraHU3MOB U UX KOMITOHEHTOB,
cojiepyKallux He BCTpeyarolyecs B IpUpojie OMOCHHTeTUUeCKHe Ty TH.



KnerouHass wHxeHepusi. MeTozbl KyJ/JbTYpbl K/IETOK M TKaHeW pacTeHUM U
*uBOTHbIX. Kpuobanku. Comartuueckass TuUOpuAM3alUMsi W COMATUUYECKUN
smbproreHe3. Mcrionb3oBaHWe TalvIOWAOB B CejieKIUM pacTeHuil. IloayueHue
MOHOK/IOHA/IbHbIX aHmumes. Hcnoib308aHue MOHOK/AOHA/AbHBIX U NOAUK/AOHA/AbHbLIX
aumumen 8 MeouyuHe. VICKyCCTBEHHOe OILIO/IOTBOpPeHUe. PeKOHCTPyKLUs
SULIEKJIETOK Y KJIOHMPOBaHWe >XMBOTHBIX. MeTo/| TpaHCIJIaHTalUWU SiZjep K/IeTOK.
TexHono2uu 0300p08/1€eHUs, Ky/Ibmueupo8aHus u MUKPOK/IOHA/IbHO20
DPA3MHOMCEHUS! Ce/IbCKOXO0351UCMBEHHBIX Ky/bmyp.

XpoMOCOMHasi M TeHHasi WHXeHepus. VICKyCCTBEHHBIM CHHTe3 TreHa U
KOHCTpyupoBaHue pekoMOuHaHTHBIX [THK. Co30aHue mpaHc2eHHbIX Op2aHU3MOs.
HocTwkeHWss U NEepCHeKTUBbI  XPOMOCOMHOM UM TeHHOM  WH)XKeHEepHHU.
OKoloruuecKye 1 3TUUecKre mpob/ieMbl TeHHOM WH)KeHEePUH.

MepauiuHcKre 6roTexHoaorud. IToctreHoMHas nudposas MeavnyHa. TT1P-
AUarHOCTUKa. MeTabOo/OMHBIM aHaiu3, TeHOLIeHTPUYeCKUM aHaau3 TpoTeoMa
yesi0oBeKa /i OL[EHKA COCTOSIHUSI ero 370poBbs. VCrosib30BaHKe CTBOJIOBBIX
K/leToK. TapreTtHass Teparis paka. J3D-OuoumkeHepust myisi  pa3paboTKu
dbyHAaMeHTa/IbHbIX OCHOB MEAMIIMHCKUX TeXHOJIOTUM, CO3/laHUsl KOMIIJIEKCHBIX
TKaHell coueTaHWeM TeXHOJIOTMM TpEXMepHOro OWMOMpPUHTHHra U cKaddonauHra
JI/1s1 pellieHus1 3a/iau MepCoHaM3UPOBaHHOM MeULIMHBI.

Co37aHre BEKTOPHBLIX BakKIMH C Iie/ibl0 obecrieueHrss KOMOWHHUPOBAHHOM
3auTel OT BO30OyauTteneii OPBU, ycraHOB/ieHHe MOJIEKYISPHBIX MeXaHH3MOB
dynakumonvpoanusi PHK-cogepskaiiiix BHPYCOB, BBI3BLIBAIOIIUX OCO0OO0 OIacCHBIE
3a00/1eBaHMs Ue/IoBeKa U JKUBOTHBIX.

JeMoHcTpanuu

Tabuipl ¥ cxembl: «VIcronb30BaHHE MHUKPOOPTaHU3MOB B TIPOMBIILI/IEHHOM
TIPOM3BO/CTBe», «KieTouHas uHXeHepus», «l'eHHass UHXeHepUus».

JIaboparopHasi pabora «l/3yueHre 00beKTOB OMOTEXHOIOT .

IIpakTHueckas padora «IlosyueHre MOTOYHOKHC/IBIX TIPOAYKTOB.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI I1O
bHNOJIOI'MN HA YPOBHE CPEJHEI'O OBILIEI'O ObPA3OBAHUA

JINHHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBmMBaeT TpeboOBaHUSI K pe3y/ibTaTaM OCBOEHUS
oOyuarolUMHUCsT TpOrpaMM cpefiHero 00iero o6pa3oBaHus: JUYHOCTHBIE,
MeTaripeIMeTHbIe U TIpe/IMeTHBIE.

B cTpyKType TMUHOCTHBIX pe3y/IbTaTOB OCBOEHHS TIPOrPaMMbI 110 OHOJIOTHH
BbI/le/IeHbl CJIe/IyIOIIe COCTaB/ISIFOIIMe: OCO3HaHWe 00yuaroIUMKUCS POCCUMCKON
IPaKJAaHCKON WJeHTUYHOCTHA — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITe/TbHOCTU
W caMooripefie/leHUI0, Haauyue Momugsayuu K oOyueHuto  OuosOruy,
ye/neHanpaeneHHoe pasgumue BHYTPeHHUX YOeX[eHW JUUYHOCTU Ha OCHOBe
K/TIOUEBBIX I[eHHOCTeM W WCTOPUYECKUX TPAAWIMN pa3BUTHS OHOIOTUYECKOTO
3HaHUs1, 20MOBHOCMb U CNOCOOHOCMb 00YUaroIUXCs PYKOBO/ACTBOBATLCSI B CBOeM
JesiITeNTbHOCTU  L|eHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMM, TPUCYLLIMMUA CUCTEME
Ouosiornyeckoro  obOpa3oBaHUsl, Haiuyue NPABOCO3HAHUS  SKOJOTHUECKOU
KyJbTYPbI, CNOCOOHOCMU cMAs8UMb 11eJId ¥ CTPOUTD JKU3HEHHbIE TI/IaHbI.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHUS MPOTrPaMMbl TI0 OMOJIOTHH OCTUTAIOTCS
B eJUWHCTBe yueOHOW M BOCHMUTATeNbHOW [eATebHOCTH B COOTBETCTBUU C
TPaJULMOHHBIMHA POCCUUCKUMU COLIMOKY/IbTYPHBIMU, UCTOPUUYECKUMU U JYXOBHO-
HPABCTBEHHBIMH 1[eHHOCTSIMH, TIPUHATHLIMU B OOII[eCTBe TIpaBWIaMH U HOpMaMH
TOBe/IeHHsI M CIIOCOOCTBYIOT TIpolieccaM CaMOTIO3HaHHWs, CaMOBOCITUTaHUSI U
CaMOpa3BUTHS, pa3BUTUSI BHYTPEHHEW TIO3WLMW JIMYHOCTH, MaTpUOTHU3MA W
yBa)KEeHUS K 3aKOHY W TIPaBOIOPSKY, YeJ0BeKYy TpyZa W CTapllieMy IMOKOJIeHUIO,
B3aMMHOTO yBa)KeHWs, OepeXXHOrO OTHOIIEHUS K KyJAbTYPHOMY HacC/equio |
TPaJIMLIUSIM MHOTOHALMOHa/bHOTO Hapoja Poccuiickoit ®epepauyd, npyupoje U
OKpy>Karoleun cpefe.

JIMUHOCTHBIE pe3y/lbTaTbl OCBOEHWS YyueOHOro mipegmeTra «buomorus»
JOJDKHBI OTpaXkaThb TOTOBHOCTb U CITIOCOOHOCTH 00YJarOIIUXCsl pYKOBO/ICTBOBAThCS
chopMUpOBaHHOM BHYTpeHHeM TMO3Wl[Med JUYHOCTH, CHCTEeMON I[@HHOCTHBIX
OpUeHTALUi, TIO3UTHUBHBIX BHYTPEHHHUX  YyOeX/JeHWW, COOTBETCTBYIOILUX
TPA/IULIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00I1[ecTBa, pacIIMpeHye >KU3HEeHHOTO
OMbITa Y OMbITA AEeSITeTbHOCTH B MPOLIECCe peaau3aliii OCHOBHBIX HarlpaBJ/IeHUU
BOCITUTaTeIbHOU [1eiTe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpakAaHCKOr0 BOCHIUTAHUSA:

cchOpMUPOBAHHOCTh TPAXKJAHCKOM TTO3UIIMK 00yUatolerocst Kak akTUBHOTO U
OTBETCTBEHHOTO YjieHa POCCUICKOro 00I11ecTBa;

OCO3HaHWEe CBOUX KOHCTUTYI[MOHHBIX TIpaB W 00si3aHHOCTeH, yBa)keHHe
3aKOHa U MpaBOIops/IKa;



TOTOBHOCTh K COBMECTHOW TBOPUYECKOW [eATeTbHOCTU TP CO3JaHUU
yueOHBIX MPOEKTOB, pellleHWH y4yeOHBIX M M0O3HaBaTeIbHBIX 3a/lay, BBIIOJHEHUH
6uooruuecKux SKCreprMeHTOB;

CIIOCOOHOCThL ~ OTIpeieNIiTh COOCTBEHHYIO TIO3WI[MIO TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEeHHOU YKU3HU U OOBSICHSTD €é;

yMeHHe YUUThIBaTh B CBOMX J€MCTBUSX He0OXOJUMOCTb KOHCTPYKTUBHOI'O
B3aMMO/IENCTBUS JItO/Iel C Pa3HLIMM YOEeXXIeHUSIMH, KYJIbTYPHBIMU 1[eHHOCTSIMH U
COLIMa/IbHBIM T0JIO)KEHHEM;

TOTOBHOCTb K COTPYJHWYECTBY B TMpoOL[ecCé COBMECTHOI'O BbITIOJIHEHUS
yueOHBIX, TIO3HABAaTe/NbHbIX W HWCCAeI0BaTeNIbCKUX 3a/lay, YBa)KUTEIbHOTO
OTHOIIIEHUSI K MHEHHIO OIIMOHEHTOB TPy OOCY>KIEeHUU CIIOPHBIX BOIPOCOB
OUMOIOrMUeCKOT0 CO/IePyKaHUS;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM [leATe/TbHOCTY;

2) IaTPUOTHUUYECKOT'0 BOCTIMTAHMS:

c(hOopMHPOBaHHOCTb POCCUMCKOU IPa’K/IaHCKOM WUJIEHTUYHOCTH,
MaTpyuoTH3Ma, YBaXKeHUsI K CBOEMYy HapOJly, UyBCTBAa OTBETCTBEHHOCTU Tiepe
PoavHoM, ropaocTu 3a CBOM KpaM, CBOWO PoauHy, CBOM $3bIK U KYJbTYPY,
TIPOLLJIOe M HacCTosiIIiee MHOIOHALIMOHAILHOTO Hapoja Poccuy;

1[eHHOCTHOE OTHOIIIeHWe K TIPUPOTHOMY Hac/Ie/Iut0 U TTaMSITHUKaM MPUPO/BbI,
JNOCTHXKeHusM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSX, TPY/E;

CrIoCOOHOCTh OIleHWBAaTh BK/A[] POCCHMMCKMX YUEHBIX B CTAHOBJIEHUWE U
pa3BuTHe OWoIOTUM, TIOHMMaHWs 3HaueHusi OWONOTMM B TI03HAHWW 3aKOHOB
TIPUPO/IbI, B )KU3HU UesloBeKa ¥ COBPeMeHHOr0 00111eCTBa;

uzeiiHass yOe)KJEHHOCTb, TOTOBHOCTb K CJIY)KeHHI0 U 3amure OTedecTBa,
OTBETCTBEHHOCTbH 3a ero Cyab0y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHWe [IyXOBHBIX 1IeHHOCTEeM POCCUMCKOTr0 Hapo/a;

c(hOpMHPOBaHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOT0 TTOBe/IeHUS;

CIOCOOHOCTh OlIeHHMBaTh CUTYallMi0 W TIPUHUMAThb OCO3HAHHBIE peIlleHHs,
OpPHEHTHPYSCh Ha MOpabHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHMe JIMYHOTO BK/IaJia B TIOCTPOeHHe YCTOMUMBOTO Oy/yliero;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POJIUTEJISIM, CO3JjaH1I0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TIDUHATUS LIEHHOCTEM CEeMEeWMHOM JKW3HU B COOTBETCTBUU C
TpaAuLMsIMU HapozoB Poccuu;

4) 3CTeTUYeCKOro BOCIUTAHMS:

3CTeTUUECKOe OTHOIIIeHHe K MHpPY, BK/IIOUasi 3CTeTHKY ObITa, HAYYHOTO M
TeXHAYECKOT0 TBOPUECTBA, CIIOPTa, TPYAQ, 00II[eCTBeHHBIX OTHOIIIEHH;

TTOHMMaHWe 3MOLIMOHAIbHOTO BO3/|eHCTBUS )KUBOW TIPUPO/bI U €€ 1|eHHOCTH;



TOTOBHOCTh K CaMOBBID@&)KEHWIO B Pa3HbIX BU/IaX HCKYCCTBa, CTpPeMJIeHUe
TIPOSIB/ISITh KaUeCTBa TBOPUECKOW JTMUHOCTH;

5) ¢usnueckoro BocnuTaHusA, (GopMHPOBAHUA KYJILTYPbl 30POBbA H
IMOI[HOHA/TBHOTO 0/1aronoy4ms:

MOHVMaHWe U peaiv3alyis 370poBoro U 0Oe3omacHoro obpasa >KWU3HU
(3mopoBoe  TMTaHWe, COOJFOZleHWMe  TUTMEHUUYeCKWX TpaBUI W HOPM,
cbamaHCUpOBaHHBIA peXUM 3aHITUM U OTAbIXa, peryJsipHas u3nueckas
aKTUBHOCTh), 0OepeXXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEeHHsI K
coOCcTBeHHOMY (DM3UUECKOMY M TICUXHYeCKOMY 3/I0POBbIO;

MOHUMaHWe 1[€HHOCTW TMpaBWI WH/JWMBUYalbHOTO W  KOJJIEKTUBHOTO
6e30racHOro MoBe/ieHUs B CUTYyaLUsiX, YTPOXKAIOIIUX 3[I0POBbIO U KWU3HU JIHOZIel;

OCO3HaHUe TIOCTeCTBUM U HETPUSTHS BPeJHBIX TMPUBbIYEK (yrOTpeb/ieHus
aJIKOT0J1s1, HADKOTHKOB, KyYpeHUsl);

6) TPyAOBOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHUe 1IeHHOCTH MacTepCTBa, TPyJo/ito0ue;

TOTOBHOCTb K AaKTHMBHOM [1eATeJIbHOCTU TEeXHOJIOTMYeCKOW M COLanbHOMN
HaTpaB/IeHHOCTH, CIIOCOOHOCTb WHUI[MMPOBATh, TJIAHUPOBATh U CaMOCTOSITE/IbHO
BBITIOJ/IHATH TaKyH0 /1eTe/IbHOCTb;

VMHTEpeC K pa3/iMuHbIM cepaM MpoecCUOHaNbHOM JeSTeIbHOCTH, YMEHHe
coBepllIaTh OCO3HAHHBIA BbIOOp Oyayineil rmpodeccu U peasM30BLIBATH
coOCTBeHHbBIE XKU3HEHHbIE TI/TaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMIO W CamM00Opa30BaHUIO Ha
TIPOTSDKEHWH BCeM KU3HU;

7) 3K0/10rH4eCKOro BOCIIUTAHUS:

9KO0JIOTUYECKH Iiesiecoo0pa3Hoe OTHOIeHHWe K TIpUpojie KakK HCTOUHUKY
)KVU3HU Ha 3emiie, OCHOBE e€ CyIeCTBOBaHUSI;

TMOBBIIIIEHWe YPOBHSI 9KOJIOTMUECKOW KYJbTYphbl: TpUoOpeTeHHe OIbiTa
MJIAHMPOBAHUS TOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX TOC/IECTBUN /s
OKpY>Karoller cpe/ibl;

OCO3HaHUWe T700a/bHOTO XapakTepa 3KO0JIOTHUYeCKHX TpobsieM U IMyTell ux
pelLleHus;

CMOCOOHOCTh  MCII0J/Ib30BaTh TMpHOOpeTaemMble TIPU HW3yueHUW OHOIOTUU
3HaHWS W yMeHUs TpH pellleHUWH MpobseM, CBSI3aHHBIX C PpalMOHA/IBHBIM
TIPUPO/IOTIONb30BaHMeM  (COO/to/ileHre  TMpaBW  TIOBeJeHUsT B TIPUPO/IE,
HarpaB/ieHHbIX HAa COXpaHeHWe paBHOBeCHUs B HSKOCUCTeMaX, OXpaHy BU/IOB,
9KocucTeM, brochepsi);

aKTMBHOE HerpusTHe [JeWCTBUM, MNPUHOCAIIMX BpeJ, OKpyKaroleu
TIPUPOJTHOM CpeZie, yMeHWe IPOTHO3MPOBaTh Heb/IaronpUsTHbie KO0JIOTHYeCcKHe
MoC/IeICTBUSI TpeANPUHUMAEMbIX JIeHCTBUI U MpeIoTBPaLlaTh UX;



Ha/IMuKe Pa3BUTOTO SKOJOTMUECKOTO MBIIIIEHHUS, SKOJOTUUeCKON KYIbTYPBHI,
OTIbITA JesiTeIbHOCTH 9K0JIOTUYECKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI UMHU B T03HaBaTe/bHOW, KOMMYHHUKAaTUBHOW U COIL[MA/ILHOU
MPAaKTHKe, TOTOBHOCTU K YUaCTHIO B MPAKTHUUECKOU /leATeIbHOCTH 3KOJIOTHUYeCKOH
HaTpaB/IeHHOCTHY;

8) 1leHHOCTH HAyYHOT'0 MO3HAHUSA:

c(OpMHUPOBAaHHOCTb MMPOBO33DEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUs HayKd W OOIIleCTBEHHOMW MPAKTUKH, OCHOBAHHOTO Ha [uajiore
KyJbTYP, CIIOCOOCTBYIOII[ETO OCO3HAHHUIO CBOETO MeCTa B MOJIUKY/IbTYPDHOM MUDE;

COBepIIIeHCTBOBaHWe SI3bIKOBOM W UWTaTe/NbCKOW KY/IbTYPhl KaK CpeZCTBa
B3aUMO/IEHCTBUS MEX/TY JTFOIbMHU U TTIO3HAHUS MUDA;

TOHMMaHWe CrielupuKu OUOJIOTUM KaK HayKu, OCO3HAaHUs €& pou B
¢bopMHpOBaHMY paI[MOHATBFHOTO HAYYHOTO MBIIIEHHUS, CO3/IaHWM 11eJI0CTHOTO
nipe/icTaBieHdss 00 OKpy»KarollleM MHpe KaK O e[MHCTBe MPHPOJbl, ueloBeKa U
oO1iecTBa, B TI03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeHl U pellleHHd MpobseM
COXpaHeHusl TIPUPOJHOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUHW [I/Ii COBPEMEHHOW I[WBUIM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHS Me[ULMHBI, CO3[jaHUe TepCIIeKTUBHbIX
OUOTeXHO/IOTUM, CIIOCOOHBIX  pelllaTb  pecypcHble  MpobsjemMbl  pa3BUTUS
yeJ/I0BeUeCTBa, MOMCKA MyTel BbIX0/a U3 17100abHBIX KOJOTHUeCKUX MpobiiemM u
obecrieueHrsi  Tepexola K  YCTOWYMBOMY  Pa3BUTHIO,  PALlMOHATIbLHOMY
WCTI0/Tb30BaHUIO TIPUPO/IHBIX PecypcoB M (HOPMUPOBAHUIO HOBBLIX CTaHAAPTOB
YKU3HU;

3aMHTEPeCOBAHHOCTh B TIOyYeHWU OWOJIOTUYECKUX 3HAaHUW B  LeJIAX
TIOBBIIIIEHWsT  00IIeld Ky/JbTypbl, €CTeCTBEHHO-Hay4HOW TpPaMOTHOCTH, KakK
COCTaBHOW YacTH (DYHKIJMOHA/ILHON IPaMOTHOCTH O0ydYaroImmxcs, hopMUpyeMOM
TIpY U3yueHUH OMOIoTUY;

TIOHMMaHWe CYIIHOCTA MEeTOJIOB TI03HAHUsI, UCII0J/Ib3YEMbIX B €CTeCTBeHHbBIX
HayKaX, CIIOCOOHOCTH WCII0/Ib30BaTh IIO/lydaeMble 3HaHWS [/ aHa/ivd3a M
00BsICHEHUSI SIBJIEHUM OKDY)KaloIllero MUpa U MPOUCXOASIIHUX B HEM M3MeHEeHUH,
yMeHue [enaTb OOOCHOBaHHbIE 3aK/IOUEHUsI Ha OCHOBe HayuHbIX (DakTOB U
MMEIOILIMXCS JAHHBIX C LIeJTbI0 M0JTyUeHUsl JOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITE/IbHO HCTIO/B30BaTh OHOJIOTHUYECKHe 3HaHWS [/
peliieHus1 Ipo6JieM B peanibHBIX KU3HEHHBIX CUTYaLIWsX;

OCO3HaHWe LIEHHOCTU HAy4YHOW [leATebHOCTH, TOTOBHOCTb OCYILeCTB/ISITh
MIPOEKTHYIO U UCC/Ie/|0BATebCKYIO AesTeTbHOCTh MHAUBU/YaIbHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HeENpephiIBHOMY 00pa3oBaHUIO M
camoobpa3oBaHUI0, K aKTHBHOMY TIOyYeHWI0 HOBBIX 3HaHUW 1O OHo/OTHH B
COOTBETCTBHUHM C )XKU3HEHHBIMU TTOTPeOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpezmeTHble pe3y/bTaTbl OCBOEHUsI yueOHOro rpeamera «buosorvs»
BK/IFOUAIOT: 3HAuMMble /i1 (OPMUPOBaHWS MHPOBO33peHUSI O0YUarOIIUXCS
MeXIUCLUTITMHADHBIE (MeXKIIpeJIMeTHbIe) oOIleHayUYHble TIOHSTHS, OTPa’karolfue
L[eJIOCTHOCTb HAyYHOM KapTWUHbl MUpa U CHeUU(UKy MeTOJOB [O3HaHUS,
WCIIO/Tb3YeMbIX B €CTeCTBEHHbIX HayKax (BeleCTBO, SHeprus, siBjieHue, TpoLiecc,
CUCTeMa, HayuHbIM (DaKT, MPUHLIUM, TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpus,
WcciejoBaHWe,  HaOmofieHHWe,  W3MepeHWe,  JKCIIEpUMEHT W JIpyrue);
yHUBepcasbHble yueOHble JeicTBUs (TI03HaBaTe/bHble, KOMMYHUKaTUBHbIE,

pEryasiTUBHBIE), obecrieunBaroLe (dhopMHUpOBaHue (yHKLMOHATbHOU
IPaMOTHOCTH U COLMAZIbHOM KOMIIETEHLUM O0ydYarlol[uXcs; CroCOOHOCTh
oOyuaroiuxcs VICTI0JTb30BaTh OCBOEHHbIe MeXXIUCLUIIIMHAPHBIE,

MHUDOBO33peHUYecKHMe 3HaHWs W  yHUBepCcajbHble yueOHble [IeHiCTBUSI B
T03HaBaTe/bHOW U COL[MA/IbHOM TPaKTUKe.

B pe3ynbTaTe wu3ydeHus OuWonoOrMM Ha ypOBHe cpeAHero o6Iero
obpa3zoBanuss y obOyuarorerocss OyayT chOpPMHpPOBaHbI  T03HABATe/bHBIE
yHUBepca/bHble yueOHbIe AeiCTBUsI, KOMMyHUKaTUBHbIe YHUBepCaabHble yueOHbIe
NEeNCTBUS, pETyISITUBHBbIE YHUBepCalbHble yueOHble [1elCTBUS, COBMeCTHasI
JesiTeNTbHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOEHUs TIPOrpPaMMbI CpefHero 001iero
o0pa3oBaHuUs [JO/KHBI OTPaXKaTh:

OBnajieHne YHHMBepPCa/IbHBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
JIeCTBUSAMM:

1) 6a3oBbIe JTIOrHUECKHE AeHCTBHA:

camMoCTosITesIbHO ~ (OpPMy/IMpPOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

WCI0/Ib30BaTh TMPHM OCBOEHWU 3HAHUW TIPUEMBI JIOTMUYECKOTO MBbIIIIEHUS
(aHanm3a, cUHTe3a, CpaBHeHWs, KiaccubuKaiyy, 060011jeHNsT), paCKphIBaTh CMBICIT
buosoruuecKux MOHATUM (BBIJENATh UX XapaKTepHble MPU3HaKW, YCTaHaB/IWBATb
CBSI3U C JIPYTUMU TIOHSATHSIMUA);

orpefensTh 1lelM [JesTeTlbHOCTU, 3ajaBas TapaMeTpbl W KPUTEPUU UX
JOCTU)KEHUsI, COOTHOCUTD pPe3yJ/ibTaThl AesiTeIbHOCTH C TTOCTaB/IeHHbIMU Le/ISIMU;

WCTI0/Tb30BaTh OUooruueckye TIOHATUS [jis 00bsicHeHUs1 (aKTOB U sIBJIeHUN
YKUBOU TIPUPO/IbI;

CTPOUThH JIOTUUECKUe PpacCyKAeHusi (MHAYKTHUBHble, JeAyKTUBHbIE, TIO
aHaJIOTuM), BbISB/IATb 3aKOHOMEDHOCTHM M TNPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMY/TMPOBATh BbIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe cpeicTBa  JJiA  TIpe/iCTaBJ/IeHUs
CYII[eCTBEeHHBIX CBsI3ed M OTHOIIIEHH B M3ydaeMbIX OHMOJ/IOTHUECKHUX 00BeKTax, a



TaKKe  TPOTUBOPEUMH  pa3HOTO  PO/ia,  BbIABJIEHHbIX B Pa3/IMUHbIX
MH(}OPMAaIMOHHBIX UCTOYHUKAX;

pa3pabartbiBaTh TUIaH pellleHus1 Mpo0/ieMbl C YUETOM aHaIM3a WMEROIUXCS
MaTepyaJibHbIX U HeMaTepHUaJibHbIX PECYPCOB;

BHOCHUTbH KOPPEKTUBHI B /IeSITE/IbHOCTh, OLIeHUBaTh COOTBETCTBUE Pe3y/IbTaTOB
L|e/1sIM, OLIeHUBaTh PUCKU MOC/Ie[ICTBUH JesiTeIbHOCTH;

KOOpD/IMHMPOBaTh W  BBLIMOJIHATL paboTy B  yCJAOBUSIX  peanbHOrO,
BUPTYa/bHOTO ¥ KOMOMHMPOBAHHOTO B3aUMOZEMCTBYSI;

pa3BUBaTh KpeaTUBHOE MbIIIIEHNe TIPU PellieHrnH XKU3HeHHBIX MpobieMm.

2) 6a3oBbBIe HCC/IE0BATETIBCKHE AeHCTBUS:

BJIa/IeTh HaBbIKAMU yueOHO-HCC/IeZiloBaTe/IbCKOM M TIPOEKTHOM /IeTe/TbHOCTH,
HaBbIKaMH  pa3pellieHusi MpobseM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TOMCKY MeTOZIOB pellleHusi TPAaKTUUYeCKrX 3aJau, MPUMeHeHH!I0
pa3/IMYHbIX METOJ0B MO3HAHUS;

WCIIO/Tb30BaTh pa3/iMyHble BU/Ibl [1eITeJbHOCTU 10 MOJy4YeHHUI0 HOBOI'O
3HaHHWsS, €Tr0 UWHTepIpeTaluy, IpeoOpa30BaHHI0 U TIPUMEHEHHIO B y4ueOHBIX
CUTYyaI[USIX, B TOM UHCJIe TIPU CO3[JaHUM YUeOHBIX U COI[Ua/IbHBIX TTPOEKTOB;

dhopMHpOBaTh HayUYHBIM TUIT MBIIIEHUs], BaZleTh HAyYHOM TepMUHOJIOTHeH,
K/TFOUeBBIMU TIOHSATUSIMUA U METOZIAMU;

CTaBUTh W (OPMYy/IMPOBAaTh COOCTBeHHbIE 3a/au B 0Opa3oBaTe/IbHOM
JesiTeNTbHOCTU U YKU3HEHHbIX CUTYaLUsX;

BBbISIBJISITb TIPUUYMHHO-C/IEICTBEHHbIE CBSI3U U aKTya/JM3UpOBaTh 3aziauy,
BLIZIBUTATh THUIOTe3y €& pellleHusl, HaXOAUTh apryMeHTbl [/l [lOKa3aTe/bCTBa
CBOUX YTBep)K/IeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUU PellleHusI;

aHa/IM3MpOBaTh TI0JiyueHHble B XOZle pelleHds 3aZilaud  pe3yJ/IbTaThbl,
KPUTHUYECKH OLIeHUBAaTh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUe B HOBBIX
YCJIOBUSIX;

JlaBaTh OL[€EHKY HOBLIM CUTYAI[UsM, OI[eHUBaTh MPHOOPETEHHDIH OIIBIT;

OCYIIIeCTB/ISITh 1[eJIeHarpaB/IeHHbIM TIOMCK TepeHoca CpejCTB U CII0COOOB
JIeNCTBYS B MPO(eCCUOHA/IbHYIO Cpeay;

yMeTh TIePeHOCHTh 3HaHWSI B TI03HABaTe/IbHYI0 U TPaKTUUeCKYyH 00/acTu
JKU3HEeesATe/IbHOCTY;

yMeTb WHTeTPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMeTHbIX 0b/1acTeii;

BbIZIBUTaTh HOBbIe WJeM, Mpejjaratb OPUTrMHA/IbHbIE MOAXOJbl U pelleHwus,
CTaBUTh TTPOO/IEMBI U 3a/lauH, J0IyCKarollye abTePHAaTUBHbIE pellleHusl.

3) pabora c uadopmanueii:

OpPHEHTUPOBATHCS B Pa3/TMUHbIX UCTOYHUKAX UH(OpMaLu (TeKcTe yueOHOTO
rmocobusi, Hay4YHO-TIOMYJ/IIPHOW JiMTepaTtype, OHOJOTMYeCKMX CJOBapsixX U
CTIpaBOYHMKAX, KOMIMBIOTEPHBIX 0a3ax [aHHbIX, B VHTepHeTe), aHa/IU3UPOBATh



MHGOOPMAIHIO Pa3INUHbIX BUJOB U (DOPM ITpe/ICTaB/IeHUs], KpUTHUECKH OLIeHUBATh
eé I0CTOBEPHOCTb Y HETIPOTUBOPEUHBOCTH;

dopMy/IMpOBaTh 3arpoChl ¥ TIPUMEHSATH Pa3/IMUHbIe METOZbl MPH TOHCKe U
orbope GHosornueckoi WHbOpPMaIMH, He0OXOJUMOM AJi BBITOHEHUsT YueOHbIX
3a/1a4;

rpuoOpeTaTh OIBIT MCIO/b30BaHUS  HMHGOPMAIIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOT Wi, COBEPIIIEHCTBOBATH KYJILTYPy aKTUBHOT'O MCIIOIb30BaHUS Pa3/IMUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTHUMAaNbHYIO  (OpMy  IIpPe/CTaB/IeHUS
6uosornueckoi nHbopmaruu (cxeMbl, rpadyKH, JUarpaMMbl, TaOIULIbI, PUCYHKH
H fipyroe);

WCTIO/Tb30BaTh HAyuHBbIM $3BIK B KauecTBe Cpe/CTBa Ipu pabore ¢
Ouvosornueckoli MHGpOpMalMel: IIPUMEHSTh XUMHUYecKue, (U3HUecKue W
MaTeMaTHYecKhe 3HaKd W CHUMBOJBI, (hOpMYyJ/ibl, abOpeBHaTypy, HOMEHK/IATYpYy,
WCIIO/Tb30BaTh W NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPeJCTBa
HarISTHOCTH;

BJaZIeTh ~ HaBBIKAMM  DPACMO3HABaHUSA M 3al[UThl  HHOOPMAIHH,
MH(MOPMAaI[MOHHON 6€30T1TaCHOCTH JIMYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH AeHCTBUAMU:

1) o0mmenue:

OCYIIeCTB/IATh KOMMYHHKAILIMK BO BCeX chepax >KU3HHU, aKTHBHO yUaCTBOBATh
B [IAJIOTe WM JUCKYCCHUU TIO CYyIIecTBY oOCy»KJaeMoil Tembl (YMeHMe 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KAEHHS OTHOCHUTE/ILHO BBITOJHEHUS IIpejjlaraeMou
3a/laui, YUYMTHIBaTh UHTEPEChl U COTJIACOBAHHOCTH TO3WI[UN JPYTUX yUaCTHUKOB
JMajiora Wik JUCKYCCHN);

pacrio3HaBaThb HeBepOasbHbIE CpeACTBa OOIeHWS, ITIOHMMAaTh 3HAueHUe
COLMANbHBIX 3HAKOB, TPEATIOCHUIOK BO3HWKHOBEHHS KOH(MIUKTHBIX CHUTYal[UH,
yMeTb CMSr4aTh KOH(MIMKTHI ¥ BECTH ITePETr0BOPhI;

BJIaZIeTh Pa3/IMUYHBIMUA CII0CO0aMM OOIIeHUs W B3aMMO/IeHCTBUSI, TTIOHUMATh
HaMepeHUsI IPYTHX JIo/iel, TIPOSIB/ISATh YBAXKUTETbHOE OTHOIIIeHHEe K COOeceiHUKY
Y B KOPPEKTHOU (popMe (hOpMy/IMpOBaTh CBOU BO3PaKeHUSI;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3PEHHS C HCIOJb30BaHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMeCTHasi 1eTeTbHOCTh:

MOHMMAaTh W KCITO/Ib30BaTh ITPEUMYIIIeCTBa KOMaHAHONW M WHAWBHAYaTbHOMN
paboThI TIpU perieHny OMoJI0rHYecKoi TTPo6IeMbl, 000CHOBLIBAaTh HEOOXOAUMOCTh
IIPUMEHEHHS TPYTIIOBBIX (HOPM B3aMMO/EHCTBYS TIPH pellleHnH yueOHOM 3a/jauu;

BLIOMpAaTh TEMATWKy M METO/bl COBMECTHBIX [€HCTBUM C YUYETOM OOIMX
HWHTEPeCOB M BO3MOKHOCTEH Ka)k/I0T0 ujieHa KOJITIeKTHBaA;



MpUHUMAaTh  LieJid  COBMECTHOW  /IesiTe/lbHOCTH, OpraHU30BbIBaTb U
KOODJWHUPOBAaThb [JEMCTBUSI MO €€ [JOCTW)KEHHWIO: COCTaB/AThH IlJIaH [IeMCTBUM,
pacrpejiefiiTh PO C YYETOM MHEHUN Y4YaCTHUKOB, OOCY)K/aTb pe3y/IbTaThl
COBMECTHOM paboThi;

OlLleHMBaTh KaueCTBO CBOEro BKJIaJla M KaKJOT0 YyuaCTHHMKA KOMaH/bl B
o011[uii pe3y/sbTar 1o pa3pab0TaHHBIM KPUTEPHSIM;

rpejJjiaraTh HOBbIE TIPOEKThbI, OLIEHWBaTh WJed C TIO3UIUA HOBH3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKON 3HAUMMOCTH;

OCYLIECTB/ISITh TO3UTUBHOE CTpaTeruyeckoe TIOBeJileHMe B Pa3/IMUHbIX
CUTYaL[UsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

OBjajieHrie yHUBEPCATbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

1) camoopranu3anus:

WCTI0/Tb30BaTh OWOSOTMYecKre 3HaHUS i BbIAB/IEHUS TIPOO/IeM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsIX;

BLIOMpaTb Ha OCHOBe OMOJIOTUUECKUX 3HAHUU 1ie/ieBble W CMbBIC/IOBBIE
YCTAaHOBKY B CBOUX JIEMCTBUSIX W MOCTYMNKax I0 OTHOILIEHHIO K >KUBOUW MPUpOJie,
CBOEMY 37I0POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYLL[eCTBJISAITh MO3HaBaTeIbHYI0 [1eATe/bHOCTh, BbISIBJISTH
rpo0siemMbl, CTaBUTh M (HOPMY/IMpOBaTh COOCTBeHHbIE 3a/laur B oOpa3oBaTeTbHOM
JesiTeNTbHOCTU U YKU3HEHHbIX CUTYalUsX;

CaMOCTOSITEJTLHO ~ COCTaB/ISATH IUIaH pellleHus Tpo0/ieMbl C  YYETOM
MMEIOIINXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTe! U MpeATriouTeHUH;

JlaBaTh OI[eHKY HOBBIM CUTYal[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/[MeTa Ha OCHOBE JIMUHBIX TIPe/[TIOUTeHH;

Jle/laTh OCO3HAHHBIN BHIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTH
3a pelleHue;

OLIeHUBaTh IPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh  (POPMHPOBAHWIO U TIPOSIBJIEHUIO IITMPOKOW 3pPYAWIIMN B
pasHbIX 00/1aCTSIX 3HAHWM, TOCTOSHHO IIOBBHIIIATh CBOM 00pa3oBaTe/bHbIA H
KY/IbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OL|€HKY HOBbIM CHTYal[usiM, BHOCHUTb KODPEKTHBbI B [IeATe/IbHOCTh,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJisIM;

BJaZileTh  HaBbIKAMU  TO3HaBaTeJbHOW  pe(ieKCMM KaK  OCO3HaHUs
COBepIlIaeMbIX [IeCTBUM U MBICMTE/NbHBIX TPOIECCOB, WX pe3yJbTaTOB W
OCHOBAHHM, WCIOIL30BaTh MPUEMBbI pedieKCHM /i1 OIleHKH CUTYyalldd, BbIOOpa
BEPHOTO pellleHus;

yMeTb OL|€EHWBaTb PUCKM ¥ CBOEBPEMEHHO TMPUHUMATh peLIeHusl 0 HUX
CHIDKEHMIO;



MPUHMMAaTh MOTMBBI M apryMeHTbl JDYTMX T0PU aHaJu3e pe3y/bTaTOB
JleATe/IbHOCTY;

3) npuHsiTHE Cebsi U APyruX:

NIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

MPUHMMAaTb MOTHBBI M apryMeHTbl JPYTMX T0PU aHaJu3e pe3y/bTaToB
JleATe/IbHOCTY;

NpU3HaBaTh CBOE TIPABO Y MPaBO PYTHX Ha OLLIKOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[MH JIPYTOT0 UeioBeKa.

IMPE/IMETHBIE PE3YJ/IBTATBI

[TpemMeTHBIE pe3y/bTaThl OCBOEHHS COZiep)KaHHWS y4yeOHOro IpeaMeTa
«buonorusi» Ha yraybséHHOM ypOBHE OpHEHTHpPOBaHBI Ha obecrieueHue
npodunbHOTO  00yueHMss — oOyuatoruxcsa — Owosorud. OHM  BK/IFOYAIOT:
cnietiuuueckue Ajsi OMOIOTUY HayuHble 3HaHUSI, yMeHUs U CIoCco0bI 1eliCTBUM T10
OCBOEHUI0, UHTEpIIpeTaliui ¥ NpeoOpa30BaHUI0 3HAHUM, BU/bI JeSTeTbHOCTH 0
TI0/TyUeHHI0 HOBBIX 3HAaHUW W UX TPUMEHEHUIO B Pa3/IMUHBLIX YueOHBIX, a TaKKe B
peasibHbIX >KU3HEHHbIX cuTyauusx. [IpegmMeTHble pe3y/ibTaThbl IMpe/CTaB/eHbI 10
rojiaM u3y4yeHwusl.

[TpemMeTHBIE pe3y/ibTaThl OCBOEHHUSI yuebHOro npeamera «buosorusi» B 10
K/1acce JJOJDKHBI OTPaXKaTh:

cOpMHUPOBAaHHOCTh 3HAaHWW O MecTe W PO OHOJIOTHHM B CHUCTEME
eCTeCTBEHHbIX HayK, B ()POpDMHUPOBaHUM €CTECTBEHHO-HAaYUYHOW KapTWUHbI MUpa, B
MO3HAHWM  3aKOHOB  TIPUPOJIbI W peIIeHWd TpobjieM  paliOHA/LHOTO
TIPUPO/IOTIOTH30BaHUS, O BK/IaJle POCCUMCKUX U 3apyDOeKHBIX YUEHBIX B PA3BUTHE
O1oJIOTUK;

BAa/leHWe CHUCTeMOM OHOJIOTHYeCKMX 3HaHWM, KOTOpas  BK/IIOUaeT:
OCHOBOIIO/IArarolfie OHUoJoTUUeCcKre TepMUHBI W TIOHATHS (JKU3HB, KJ/IeTKa,
opraHusM, MmeTaboM3M, TrOMeoCTa3, CaMOperyJisiliusi, CaMOBOCIIPOM3Be/leHue,
Hac/IeJICTBEHHOCTb, W3MEHUMBOCTb, POCT W Ppa3BUTHe), OHOJOTHUYECKHEe TeOpHUH
(xnierouHas Teopus T. I1IBanHa, M. IllnenaeHa, P. BupxoBa, XpoMOCOMHasi TeOpust
Hac/eacTBeHHOCTM T. Moprana), yuenussi (H. . BaBunoBa — 0 1eHTpax
MHOTO00pa3usi W  TIPOMCXOXKAEHUS  KYJbTYPHBIX  pacTeHHWH),  3aKOHBI
(emuHOOOpA3Us TIOTOMKOB TIEPBOTO TIOKOJIEHWS], PACIeTIeHHs], YACTOThI raMeT,
He3aBUCMMOro HacjenoBaHusi ['. MeHpens, TroOMOJIOTUUECKUX PsJOB B
HacJieJCTBeHHOU W3MEHUYMBOCTHU H. . Bagsusioga), TIPUHLIUATIBI
(KOMILJIEMEHTapHOCTH);

BJlaZleHe OCHOBHBIMM MeTOJAMM HAyUHOTO TI03HAHHs, HWCIO/b3yeMbIX B
OuoMorMUecKUx HWCCIeJOBaHUSIX JKUBBbIX 0O0BEKTOB (OmucaHue, HW3MepeHue,
Ha0JTI0/IeHue, SKCIIEPUMEHT);



yMeHUe BbI/Ie/ISITh CyIlleCTBeHHbIe MPHU3HAKU: BUPYCOB, KJIETOK MPOKApHOT U
9YKApUOT, OJHOK/JIETOUHBIX W MHOTOK/JIETOYHbIX OpraHU3MOB, B TOM UHCJIe
Oaktepuii, TpuOOB, paCTeHUH, )KUBOTHBIX U UeJIOBeKa, CTPOEHUSI OPTaHOB U CUCTEM
OpPraHOB DPACTeHWi, >KWBOTHBIX, UYeJiOBeKa, TPOLIeCCOB JKU3He/esTeIbHOCTH,
TIPOTEKAIOI[MX B OpraHW3Max pacTeHUH, )KUBOTHBIX U UejioBeKa, OMOIOruuecKnx
TIpolieccoB: oOMeHa BelrecTB (MeTabomM3M), MpeBpalljeHusT SHEePryuy, OpoXKeHwus,
aBTOTPO()HOIO U reTepoTpOHOr0 TUIIOB MUTaHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MHTO3a, Meii03a, rameToreHe3a, IMOpHUoreHesa, MOCTIMOPHUOHAIBHOTO Pa3BUTHS,
pPa3MHOKEHUS,  WHAMBHAYaJbHOTO  pa3BUTUs  OpraHu3ma  (OHTOTeHe3a),
B3aMMO/IeNCTBUS TeHOB, reTepo3Kca, UCKYCCTBEHHOTO 0TO0Pa;

yMeHHe YyCTaHaB/IMBaTh B3aWMOCBSI3U MEXIY OPraHOMZAMU KJIETKU U HUX
GYHKIUSIMH, CTPOEHHEM K/IeTOK Pa3HbIX TKaHeM W uX (QYHKIUSMH, MEXIY
opraHaMd W CHUCTeMaM{ OpTraHOB y pacCTeHWM, >KUBOTHBIX W YeloBeKa U WX
GYHKIUSIME, MeXAy CHCTeMaMH OpraHOB W WX (QYHKLMSIMH, MeXAy 3Taramu
oOMeHa BellecTB, ITaraMy KJIeTOUHOTO [UK/IA U XKU3HEHHBIX I[UK/I0OB OPTaHK3MOB,
jTaramMu 3MOPUOHA/IILHOTO DPAa3BUTHS, T€HOTUIIOM U (HeHOTUIIOM, (PEeHOTUTIOM U
dakTopamu cpe/ibl OOUTaHUS;

yMeHUe BbISIB/ISTH OT/IMUMTe/IbHbIe TIPU3HAKU JKUBBIX CUCTEM, B TOM UHCIIe
pacTeHuH, >)KUBOTHBIX M UeJIOBEKa;

yMeHUe WCIO/b30BaTh COOTBETCTBYHOI[ME apryMeHThbl, OHOJIOrHUecKyto
TEPMUHOJIOTUIO ¥ CUMBOJIMKY /i J0Ka3aTe/lbCTBA PO/ICTBA OPTraHM3MOB Pa3HbIX
CUCTeMaTH4YeCcKuX IpyIIr;

yMeHHe pelaTth OMoornyeckue 3a/laui, BISIB/IATh TIPUUMHHO-C/Ie/ICTBEHHbIE
CBSI3U MEXXy MCC/IelyeMbIMU OHOIOTMUeCKUMHU MPOLIeCCAMU U SIBJIEHUSIMH, [1eJ1aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHUU T10JTyYeHHBIX Pe3y/IbTaTOB;

yMeHHe BBITOHATL JlabopaTOpHble W TIPAKTHUeCKre paboThl, COOMOAATH
TipaBu/a npy paboTe ¢ yueOHBIM 1 1abOpaTOPHLIM 000pYyO0BaHUEM;

yMeHUWe BbBIJBUTATb THUIIOTe3bl, IIPOBEPSATH WX SKCIIePUMEHTaTbHBIMU
cpeacTBamMu, (GOpPMYJUPYsl 1ieflb WCC/Ie[0BaHUs, aHAJU3UPOBATh I10/yueHHbIe
pe3yJibTaThl U [leflaTb BHIBO/IbI;

yMeHHe y4yaCTBOBaTb B yueOHO-UMCC/e[oBaTe/IbCKOM pabore 10 Ouomorum,
5KOJIOTUM U MeJULIMHe, TPOBOIMMOM Ha 0a3e LIKOJIbHBIX HAay4HbIX OOIIeCTB, U
nyOMMUHO — TIpeJCTaBAATH — TOJy4YeHHble  pe3y/ibTaThl HAa  YUEeHUUeCKUX

KOH(epeHI[UsX;
yMeHHe OlleHHMBaTh 3THYeCKHWe acTeKTbl COBPEMEHHBbIX HWCC/IeZlOBaHUM B
obmactu  Guosornu W MeAWIMHBI  (KJIOHWPOBaHWE,  HMCKYCCTBEHHOE

OTJIO/IOTBOPEHMe, HallpaB/ieHHOe H3MeHeHHe TeHOMa U CO3/aHWe TPaHCTeHHbBIX
OpraHH3MOB);



yMEeHHE OCYIIeCTB/ISAT, OCO3HAHHBLIM BLIOOp Oyayiied mpodecCroHaTbHOM
JesiTe/IbHOCTU B 00s1acTu OM0/IoTUd, MeAULIMHBI, OMOTeXHOJIOTHH, BeTepHuHapuH,
CeIbCKOTO XO3SMCTBA, THUIIEBON MPOMBIIIIEHHOCTH, YIay0/sSTh MO3HaBaTeIbHbIM
WHTepec, HallpaB/IeHHbIM Ha 0CO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccry u
NpoZio/bKeHre  OuoioTuueckoro 00pa3oBaHUSI B OpraHM3alUsX CpPeJHero
npohecCHOHaTLHOTO U BhICIIero 06pa3oBaHUsl.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KoimuyecTBo
HaumeHoBaHMe pa3/ie/ioB U TeM OnekTpoHHbIe (G poBHIe)
Ne ni/m 4acoB
NporpamMMsbI oOpa3oBaTe/IbHbIE PeCypChI
1 buosnorus kak Hayka 1 https://resh.edu.ru/subject/lesson/3827/
2 JKviBble CUCTeMBI U UX U3yUueHue 7 https://www.youtube.com/watch?v=SoHkTau2BUw
3 Xumunyeckasi OpraHu3saLiys KJIeTKu 14 https://resh.edu.ru/subject/lesson/5397/
4 buonorus knetku 4 https://resh.edu.ru/subject/lesson/3847/
5 CrpoeHye U QyHKLIMU K/I€TKA 10 https://resh.edu.ru/subject/lesson/3847/
OOMeH BelLeCTB U MpeBpallieHre SHepriuu B
6 n PEBDAL P 10 https://resh.edu.ru/subject/lesson/2486/
KJIeTKe
HacnepncrBenHast nH(opMaLys U peanu3anyst
7 . A Popman P i 5 https://resh.edu.ru/subject/lesson/5352/
eé B KJIeTKe
JKW3HEeHHBIN I[[UK/T KIeTKU https://resh.edu.ru/subject/lesson/3927/
PasMHOXeHMe 1 pa3BuTHe OpraHu3MoOB https://resh.edu.ru/subject/lesson/5630/
I'eneTnKa — HaykKa O HacC/1eZCTBEHHOCTU U
10 y A 6 https://resh.edu.ru/subject/lesson/4725/
M3MEeHYMBOCTU OPTaHU3MOB
11 3aKOHOMEpHOCTH Hac/1eICTBeHHOCTH 4 https://resh.edu.ru/subject/lesson/4755/
12 3aKOHOMEpPHOCTH U3MEHUYMBOCTH 4 https://resh.edu.ru/subject/lesson/5387/
13 ['eHeTHKa yenoBeka 7 https://resh.edu.ru/subject/lesson/3653/
14 CeJeK1ust OpraHM3MOB 4 https://resh.edu.ru/subject/lesson/3861/
15 BroTexHOMOTHS ¥ CHHTeTHYecKasi 0MoIorust 5 https://resh.edu.ru/subject/lesson/3939/
16 Pe3epBHOe Bpems 8
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YUYEBHO-METOJUNYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

* buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u gpyTHe;
nosi pepakiyeii [Taceunuka B.B., AkiioHepHoe 00611jecTBO «}3aTeNbCTBO

«IIpocserieHue»

METOJMNYECKHWUE MATEPUAJIbI /11 YUUTEJIA

1. Anactacosa JI.IT. O611as 6uosnorus. JJujakTiueckre MaTepyaibl. — M.:
BenTana-I'pad, 1997.

2. borganosa T.JI., ConopoBa E.A. buonorus. CripaBOUYHUK 151
CTapllIeK/IaCCHUKOB U MOCTyTaruux B By3bl. — M.: ACT-npecc, 2006.

3. Bonroea M.B. C6opHUK 3a/1a4 110 00I11iei OMOIOTHH /17151 TIOCTYTIAOIINX B
BY3b1. — M.: Onukc 21 Bek, 2005.

4. 3axapos B.B., MamonToB C.I'., Conn HU. O6ijast 6uosorus: Yueb. gas 10 —
11 k. obijeobpa3oar. Yueb. 3aBesenuii - M.: JIpoda, 2005.

5. Puc 3., Crepubepr M. OT k/1eTOK K aToMaM: V/yirocTpUpOBaHHOe BBefleHHe B
MoJIeKyIsipHyto 6uonoruto: Ilep ¢ anrn. — M.: Mup, 1988.

6. CyxoBa T.C., Ko3mora T.A., Conun H.W. O6ijas 6uosorus. 10 — 11 k1.
Pabouas TeTpazb K yuebHuKY / miof pez. B.B. 3axapoBa. — M.: Ipoda, 2003.

7. Ypoku obirieit 6ronorun: ITocobue ans yuurens / B.M. KopcyHckas, I'.H.

MuponeHko, 3.A. MokeeBa, H.M. Bep3uiuH. — M.: IIpocseluenue, 1986.



8. KpukcyHos E. A., ITaceunuk B. B. Dkosorus. 10 (11) knacc: Yueb. anis
ob1ieobpa3oBar. yueb. 3aBefieHu. 5-e u3f., fopab. M.: [Ipoda, 2001. — 256

9. Petimepc H. ®. KpaTkuii crioBaps 61oiornueckrix TepMuHOB: KH. f71s
yuutessi. — 2-e usg. M.: IIpocseienue, 1995. — 368 c.

10. Peimepc H. ®@. Hauana skosiornueckux 3HaHuu.M.: N3garenscteo MHOIITY,
1993. - 261 c.

11. Suuknoneaus aas gereut. I'nas. Pen. B. A. Bosnogun.M.: ABanra+, 2001. —
448 c.

12. Bep3umua H.M., KopcyHckas B.M. O611ast MeToIMKa TIpero/jaBaHust
6uonoruu. — M.: [Ipoceerienue, 1986.

13. 3axapos B.b, Mycradun A.I'. O611jast 610/10THsI: TECTHI, BOMPOCHI, 3a/IaHMUSI.
— M.: ITpocseiuenue, 2003.

14. BanoBa T.B., Kamnosa I'.C., MsrkoBa A.H. CO0pHUK 3a7jaHuii 110 00111eit
6uonorun. — M.: ITpocsetrierne, 2002.

15. Mummna H.B. 3aganus a5 camocTosiTe/TbHOM paboThl 10 00111elt 610/10THu.
11 knacc. — M.: IIpocsemenue, 1985.

16. [InmkuHckas H.A. I'eHeTtuka v cenekuyus: Teopus. 3aganus. OTBeTbl. —

Caparog: Jluneu, 2005.

IDUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU

MHTEPHET



http://school-collection.edu.ru
http://bio.1september.ru/urok
http://biology.ru/index.php

http://ebio.ru/






