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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
yueOHOro 3aBe/leHusI /IJisl TIPOZ0/DKeHHsT OMOoI0rnyeckoro o6pa3oBaHusl.

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

OCBOeHHe 00ydJaroIUMHCS CUCTEeMbI OMOOTMUeCKUX 3HaHWW: O CTPOEHUH,
MHOr000pa3u W OCOOEHHOCTSX OMOJOTMYeCKUX CHUCTeM (K/eTKa, OpraHW3M,
TOMy SIS, BUJ, OuoreorieHo3, Ouocdepa); O BBIAAIOIIUXCSA OTKPBITUAX M
COBpeMeHHbBIX UCC/IeZIOBaHUSAX B OUOIOTUY;

O3HAaKOMJIEHHE OO0YyYaroIMXxCcsi C MeTOJaM{ TIO3HAHWS JKUBOW TTPHUPO/IbI:
HCC/IeJOBaTe/IbCKUMA ~ METOZaMM  OMOJIOTHYeCKMX HayK  (MOJIeKY/ISApHOU |
K/IeTOUHON OHWoJiIoruy, >SMOpUONIOrMM W OWOJIOTUM Pa3BUTHS, TE€HETUKH W
ce/ieKLIUd, OWOTEeXHOJOTUM W CHUHTeTHYeCKOW OHOoJIOTHH, TaJleOHTOJIOTHH,
9KOJIOTMM);  METO/JIaMM  CaMOCTOSITeJIbHOTO  TIPOBeZIeHus  OMOJIOrMueCcKuX
HCCTejoBaHUM B JslabopaTopuM ¥ B Tipupofie (HaOmiofieHue, W3MepeHue,
9KCTIePUMEHT, MOJie/TMPOBaHUe);

oB/iaZieHe  OOyuarOLUMHUCS  YMEHUSIMHU: CaMOCTOSITe/TbHO  HAaXO/WTh,
aHa/IM3UPOBaTh W HCITO/Ib30BAaTh OMOOTMUECKYI0 WH(OPMAIMIO; IT0b30BaThCS
OMOMOTMUeCKON TEePMUHONIOTHEM W CHUMBOJIMKOMW; YCTaHABIWBATb CBSI3b MEXIY
pa3BUTHEM OWOMOTMM W  COLMATbHO-9KOHOMHUYECKUMH ¢ 9KOJIOTUYeCKUMHU
npobsieMaMyl  uesioBeueCTBa; OL|eHWBaTh TIOC/Ie[CTBUSI CBOeH [1esTeTbHOCTH TI0
OTHOIIIEHUIO K OKpY’Karolllel TpUpOAHON cpefie, COOCTBEHHOMY 3/10POBBIO U
3[JOPOBBI0  OKDY)KAIOIIUX  JIIOJIel; 00OCHOBBIBAaTH W COO/MIO/IaTh  MephI
npodrIaKTUKKA UHQEKI[MOHHbIX 3a0o/ieBaHuH, TpaBWIa TIOBe/IeHUSI B TIPUPOZie U
obecrieueHusi 6e30MacHOCTA COOCTBEHHOM >KM3HEAEesTeTbHOCTA B Upe3BbIUaHbIX
CUTyal[UsIX TPUPOAHOTO W  TEXHOTeHHOrO0 XapakTepa; XapaKTepPU30BaTh
CcOoBpeMeHHbIe HayuHble OTKPBITHS B 00/1aCTH OUOIOTHH;

pa3BUTHE y 00yUaroIuXCs UHTEe/JIEKTya/IbHbIX ¥ TBOPUECKUX CITOCOOHOCTeMH
B TIpOL[ecCe 3HAKOMCTBA C BbIJIAIOIIMMUCS OTKPBITUSIMM W COBPEMEHHBIMU
WCCNeIOBaHUSIMM B OHOJIOTUM, pelllaéMbIMU €l0 TpobsieMaMu, MeTO/[0/I0THe
610/1I0TNUeCcKOTro WCCIIeJOBaHMSI, TIpOBe/IeHUSI 9KCTIepUMEeHTaTbHbIX
WCC/IeJOBaHUM, pellieHus1 OM0/IOTUUeCKUX 3a/lay, MO/Ie/TMPOBaHUs OUOIOTUUeCKUX
00BEKTOB U TTPOLIECCOB;

BOCIIMTaHHEe Y 00y4YaromyXCsl [IEeHHOCTHOTO OTHOILEHHS K >KWUBOW TIPUPO/IE B
1[eJIOM U K OTJe/IbHbIM eé 00beKTaM U sIBleHUsIM; (JOPMHUPOBaHHE TeHeTUUeCKOU
I'PaMOTHOCTH; UHTeTPalliy eCTeCTBeHHO-HayYHbIX 3HAHUIA;

npuobpeTeHre  OOy4arOIIUMMCS ~ KOMIIETEHTHOCTH B COXPaHEHUH
COOCTBEHHOT'O 3/I0POBbSI U 37I0POBbSI OKPY’KAIOIIMX Jito/el (cobrozeHuss mep



npoduIakTUKY 3ab0/eBaHKi) Ha OCHOBE HCITO/Ib30BaHUST OMOJIOTMUeCKUX 3HAHHUH
Y YMEeHUH B MOBCEJIHEBHOU >KU3HU;

co3/laHyMe  YCJAOBMM  [Jjii  OCO3HAaHHOro  Bbibopa  00ydarolyUMuCs
VIH/IMBU/IYaJIbHOU oOpa3oBare/bHOU TpPaeKTOpHH, CrIocobCTBYIOITEH
nocsielyroiiemMy TpodecCUOHAaTbHOMY CaMOOIpe/ie/ieHU0, B COOTBETCTBUU C
WHAVBU/Iya/IbHBIMU UHTE€PeCaMU 1 TTIOTPeOHOCTSIMU perroHa.

OO011jee UMCI0 YacoB, OTBE/IEHHBIX Ha U3yueHue OUOJIOrUU Ha yriay6sieHHOM
yYPOBHEe cpefiHero obiijero obpasoBanusi, cocrasssieT 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hefie/110).

OTb60op opraHu3aMoOHHBIX (OPM, METOJOB W CpPeACTB 00yueHHs OHOJIOTUH
OCYILIeCTB/ISIETCSI C YUETOM CrielM(UKU ero Cojiep)KaHusl U HallpaB/IeHHOCTU Ha
npo/ioJbkKeHWe  OMOJorMueckoro o0pa3oBaHWs B OpPraHU3al[UsIX  CpelHero
npocheCcCHOHaTLHOTO U BhICIIIEro 06pa3oBaHUs.

OO0s13aTeTbHBIM YC/IOBHEM TTpH 00yueHNH OMO/I0THY Ha yT/1y0/IEHHOM ypOBHE
SIB/ISIeTCSl TIpPOBeZieHWe J1labopaTOpHbIX U TpakTUyeckux paboT. Takke yuacTue
00yuaroIIMXCs B BBINOJIHEHUU TIPOEKTHBIX U y4eOHO-HCC/ieloBaTe/TbCKUX pador,
TeMaTMKa KOTODbIX OIpeJiesiseTcsl yuuTeJieM Ha OCHOBE  UMEROIUXCS
MaTepuabHO-TeEXHUUECKUX PECYPCOB ¥ MECTHBIX TIPUPO/HBIX YC/IOBUH.



COAEPXXAHUE OBYUEHUA

10 KJTIACC

CopepykaHve MNporpamMMbl, BbIIeJIEHHOE KYypCUBOM, He BXOAUT B TPOBEPKY
rocy/JlapcTBeHHOU utoroBou arrecrtatmu (I'MA).

Tema 1. buosiorus Kak HayKa

CoBpemMeHHasi 61oJIOTHST — KOMITJIeKCHasi Hayka. KpaTkasi HCTOpPUsST pa3BUTHS
buonorun.  BuosornueckMe  HayKd U UM3ydyaeMble ~UMH  TPOOJIeMBI.
dyHAaMeHTa/bHble, TPUK/IaJHble U TIOMCKOBble HayuHble MCC/Ae[JOBaHUS B
buooruy.

3HaueHue Guosiorny B (hOPMUPOBAHUM COBPEMEHHOW eCTeCTBEeHHO-HayuHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble C Ouosiorveit. 3HaueHWe OUOIOTUM B
MpaKTUUeCKOW [lesiTe/IbHOCTH uejioBeKa: MeAUI[MHe, CeIbCKOM XO3SIHCTBeE,
TIPOMBILIJIEHHOCTH, OXPaHe NPUPO/bI.

JeMoHCcTpanuu

[TopTpetsl: Apuctotesns, Teodpact, K. JIunnels, XK. b. Jlamapk, Y. lapBuH,
Y. T'apeeis, I'. Mengens, B. Y. BepHagckuii, U. I1. ITaBnos, Y. 1. MeuHnukos, H.
. BaBusnos, H. B. Tumodee-PecoBckuii, [Ix. YorcoH, @. Kpuk, /1. K. bensies.

Tabmurpl 1 cxembl: «CBsi3b OMOMOTMM C APYTMMH HayKaMu», «CucreMa
OMOIOTUYECKUX HAYK».

Tema 2. JKuBble CUCTeMbI M UX U3y4YeHHe

JKuBble cucTemMbl KakK TipeaMeT u3ydyeHus Owonoru. CBONCTBA JKUBBIX
CUCTeM: €eJWHCTBO XWMHYECKOr0 COCTaBa, [JAWCKPETHOCTb U L|€JIOCTHOCTB,
C/IO’)KHOCTb M YIIOPSIAOUYEHHOCTb CTPYKTYPbI, OTKDPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIIPOM3Be/IeHNEe, Pa3ipa)KUMOCTb, U3MEHUMBOCTh, POCT U Pa3BUTHUE.

YpoBHM oOpraHu3allid >KUBBIX CHUCTEM: MOJIEKY/ISIDHBIM, KJIETOUHBIH,
TKaHEeBbIH, OpraHUu3MeHHbIH, MOMNY/ISILUOHHO-BU/IOBOM, 9KOCHCTeMHBIN
(buoreorieHoTHUeCKuii), OwocdepHbIii. IIpoijeccel, MPOUCXOAAIHE B IKUBBIX
cucteMax. OCHOBHbIe MpPU3HAKU >XUBOro. ’KW3Hb Kak (popma Cyll[eCTBOBaHUS
Martepuu. Hayku, usyuatoliiyie >KBble CUCTEMBI Ha Pa3HbIX YPOBHSIX OpPraHU3aluu.

W3yueHue >XuBbIX cucTeM. Metoabl Ouosoruueckoit Hayku. Habsmrozenue,
V3MepeHue, SKCIIePUMEHT, CUCTeMaTr3anus, MetaaHanus. [IoHATHe 0 3aBUCUMOU 1
He3aBUCUMOW miepeMeHHOW. [lnaHupoBaHWe 3KcrepumeHTa. I[locTaHOBKa U
npoBepka ruroTe3. HyneBas rumore3a. IToHsTHe BBIOOPKH U €€ [OCTOBEPHOCTD.
Pa3bpoc B Ouosiornyeckux AaHHbIX. OlleHKa JOCTOBEPHOCTU TIOJyUeHHBIX
pe3ynbTaTtoB. IIpUuMHBI WCKa)KeHUs pe3ysbTaTOB SKcriepuMeHTa. [loHsTme
CTaTUCTHUYECKOTO TeCTa.

JeMoHcTpanuu



Tabmurel U cxembl: «OCHOBHBIE TIDU3HAKK JKU3HU», «bBuHoornyeckue
cuctembl», «CBOMCTBAa J>XMBOM MaTepum», «YPOBHU OpraHU3alMd >KUBOU
npupofbl», «CTpoeHWe >XUBOTHOU KJI€TKW», «TKaHU >XMBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBeUeCKOro opraHusMma», «buoreouenos», «buocdepa», «Metobl
W3y4eHU sl )KUBOW MMPUPO/IbI».

OGopymoBanue:  jabopaTopHoe  o0OOpyZioOBaHWE  JJI1  IIPOBe/IeHUs
HabJ/Tt0/IeHuH, U3MepeHuH, SKCTIIepUMeHTOB.

IlpakTnueckas pabora «Vcrosb30BaHWe Pa3/MYHBIX METOJOB IIPU
V3YUEHUU >KUBBIX CUCTEM.

Tema 3. buosiorust Ki1eTku

KrneTtka — CTpyKTypHO-QYHKLMOHa/MbHAs eAuHULIA >kuBoro. Mcropus
OTKpbITHUS KneTKU. PaboThl P. I'yka, A. JleBenryka. Knetounas Teopus (T. [lIBaHH,
M. Illneupen, P. BupxoB). OCHOBHbIE TIOJIOKEHUSI COBPEMEHHOMW KJIETOUHOM
TeOPUH.

MeToapl  MOJIEKY/ISIDHOM W KJIeTOYHOW  OWo/IorTMH:  MUKPOCKOIHS,
xpoMarorpagus, 371eKTpodope3, MeTOJ, MeueHbIX aTOMOB, Au(depeHLIHaTbLHOE
LeHTpU(yrupoBaHue, Ky/JbTUBHDOBaHUE KJIE€TOK. F3yueHue (HUKCUPOBAHHbIX
K/1emoK. DneKTpoHHass MUKpocKorusi. KoHgokanbHas mukpockonus. BumanbHoe
(npusicusHeHHOe) u3yyeHue KAemok.

JeMoHcTpanuu

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

Tabnuipl U cxembl: «CBeTOBOM MUKPOCKOI», «DJeKTPOHHbI MUKDPOCKOTI»,
«/cTopusi pa3sBUTHSL METOZ,0B MUKPOCKOITUN».

Ob6opyaoBaHue: CBEeTOBOM MUKDPOCKOI, MHUKPOTIperaparbl paCTUTe/bHBIX,
YKUBOTHBIX U OaKTeprabHbIX K/IeTOK.

IIpakTHueckas pabdora «M3yueHre MeTO/OB K/AETOUHOM OHomOrun
(xpomarorpadusi, 3sekTpodope3, auddepeHIMaIbHOE LIeHTPU(DYTUPOBAHUE,
[TLIP)».

Tema 4. Xummnueckas opraHnv3anus KJ1eTKH

XVMMHUUECKUM COCTaB K/IETKA. Makpo-, MUKPO- U YJbTPaMUKPO3JIEMEHTHI.
Boga u eé ponp Kak pacTBOpuUTe/Isl, peareHTa, ydacThe B CTPYKTYpUpPOBaHUU
KJIeTKH, TeTuIopery/isiiiuid. MuHepaibHbIe BellleCTBA K/IeTKU, UX OHosioruyeckas
poJib. POJIb KATUOHOB M aHWOHOB B KJIETKe.

Opranuueckue BelllecTBa KJeTKU. buosiornueckue mosmuMepsl. besiku.
AMUHOKUCTOTHBIN cocTaB 6enkoB. CTPyKTypbl 6enkoBo# Moseky/bl. [lepBuuHas
CTpyKTypa Oenka, TenTWgHasi CBs3b. BTopWuHas, TpeTUuHasi, YeTBepTUYHas
cTpyKTypbl. [JleHarypanms. CpoiictBa 0OenkoB. Krnaccudukaiyss — 6enkos.
buonoruueckve ¢hyHKIuM 6enKoB. ITpUOHDI.



YrneBoabl. MoHOCaxapuibl, Aucaxapy/bl, OJIUTOCaXapy/bl U MOJUCaXapU/bl.
OO6uuit  mmaH cTpoeHuss W (GU3MKO-XUMUUECKHWe CBOWCTBA  yT/IeBOJIOB.
buonorrnueckre yHKLMM yI/I€BO/OB.

Juruapt. T'uapoduisHo-TUApodoOHbIe cBoMcTBa. Knaccubukalys TUMUA0B.
Tpurnuuepuabl, Qoc@oaunuibl, BOCKUA, CTepouJbl. buonornueckue GyHKLUU
munuzoB. OO6IMe cBoicTBa 6MO/IOTMUeCKMX MeMOpaH — TeKyueCThb, CTTIOCOOHOCTh K
CcamM03aMbIKaHHI0, MMOTYTIPOHULIAEMOCTb.

Hyxnennosele xuciotel. [JHK u PHK. CrTpoeHue HYK/I€MHOBBIX KHUCJIOT.
Hyxneotuapl. Tlpunumn komruieMeHTapHocTU. [IpaBusio Yapradda. Ctpykrypa
IOHK — gBoiiHas crivpanb. MecToHaxoxkaeHrne u 6uonoruueckue dbyukoym JTHK.
Bugel PHK. ®ynkiuu PHK B kieTke.

Ctpoenue mosekysbl AT®. Makpospruueckve cBsi3u B MosieKyje ATO.
buonoruyeckue ¢ynkuyuu AT®. BoccTaHOB/IeHHbIE TePeHOCUUKH, UX QYHKLIUU B
Kinetke. /[pyeue Hykneosuompugpocpambl (HTD). CekBeHupoBanue J[IHK.
MemoOobI eeHOMUKU, MPAHCKpUNMOMUKU, NPOMeOMUKU.

CrpykTypHasi 6uonorus: 6uoxuMudeckve U 6uodu3nyeckre MCC/ieI0BaHUS
cocTaBa Y TIPOCTPAHCTBEHHOW CTPYKTypbl OWomosiekyn. MooeaupogaHue
cmpykmypbl u (pyHKYuli 6UOMOAEKYN U Ux Komnaekcos. KomnbiomepHblill Ou3ativ u
opeaHuuecKuli cuHme3 6UOMO/EKYN U UX HENPUPOOHbIX AHA/0208.

JeMoHcTpanuu

IToptpetsr: JI. [Tonuur, [x. YorcoH, @. Kpuk, M. Yunkuuc, P. ®paHkKiuH,
@. Canrep, C. IIpy3unep.

Huarpammbl:  «PacripefieieHMe XUMHUYECKUX 37IEMEHTOB B  HEKHUBOU
npupojie», «PacrpejeneHrve XuMAUeCKUX 3JIEMEHTOB B KUBOU MPUPOZE».

Tabmurpl 1 cxembl: «Ileproanueckasi Tab/vija XUMAUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOneKyJbl BOJbl», «BeljecTBa B cocTaBe OpraHu3MoB», «CTpoeHuUe
MoJieKy/bl Oenika», «CTpyKTypbl OenKoBOW MOJieKy/bl», «CTpoeHHe MOJIeKY
yrieBozsioB», «CTpoeHHWe MOJEKy/a JIMNUAoB», «HyKnenHOBble KUC/IOTHIY,
«CtpoeHue MoneKyJsibl ATD».

OO6opymoBaHue: XUMHUYeCKast IIocyia 1 000py10BaHue.

JIaboparopHasi pabora «Ob6Hapy>xeHre OeTKOB C TIOMOIIbI0 KaueCTBeHHbBIX
peakLyn».

JlaboparopHass  pabora  «lcciemoBaHue — HYK/I€MHOBBIX  KHCJIOT,
BbIZIeJIEHHBIX U3 K/I€TOK Pa3/IMUHbIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 QyHKIUH K/I€TKH

TUbl K/IeTOK: SyKapuoThyeckas W TNpokapuoTudeckass. CTPYKTYpHO-
byHKI[MOHaTbHBIe 00pa30BaHUSI K/IETKH.



CTpoeHue IpOKaprUOTHUeCKo KleTKH. KneTouHast creHKa OakTepuii U apxei.
Oco0eHHOCTH CTpOeHUsT TeTepoTpPo(dHON U aBTOTPO(PHON TIPOKAPHUOTHUYECKUX
KJIeTOK. MecTo 1 poJib MPOKapyoT B OMOLIeHO3aX.

Crtpoenue " (yHKLIMOHMPOBaHUE 5YKapUOTHUYECKON KJIETKH.
[TnasmaTnueckass MemOpaHa (r1a3mManemma). CTpyKTypa Tula3MaTUUeCKOM
MeMOpaHbl. TpaHCTIOPT BellecTB yepe3 Tla3MaTUYecKyr0 MeMOpaHy: MacCHBHBIN
(muddy3us, obneruéHHas AuQdy3usi), aKTHBHBIN (MEPBUUHBIA Y BTOPUUHBIM
aKTUBHBIN TpaHcropT). [lomympoHuilaemocTs MeMOpaHbl. Pabora Harpuii-
Ka/IMeBOro Hacoca. DHJOLUTO3: MUHOLMTO3, (aroluros3. JK3ouuTo3. KieTouHas
cteHka. CTpyKTypa ¥ YHKLIUU K/IeTOUHOU CTeHKH pacTeHul, rpuboB.

[wuroruiasma. Lluto3ons. Lutockenet. [IBuKeHue LuToniasMbl. OpraHoubl
k1eTk. OpHOMeMOpaHHBbIe OpraHOWbl K/ETKU: JH/OIUIa3MaTUuUecKasi CeTh
(BIIC), anmapart I'onba)ky, JM30COMBI, UX CTpoeHHe U (YHKLUMU. B3aumocCBsi3b
oJJHOMeMOpaHHBIX OpPraHoOWOB KieTkU. CTpoeHHe TpaHyJISPHOTO peTHKYIyMa.
Mexanusm HanpaeneHus 6enaxkoe 6 JSIIC. CuHTe3 pacTBOpPUMBIX OesikoB. CHHTE3
KJIeTOUHbIX ~ MeMOpaH. ['magkuii  (arpaHy/sipHBIA) — SHZAOIUIa3MaTHUeCKUN
petukyayMm. CekperopHas (GyHKius armapara ['onbmku. Modugukayus benkos 6
annapame T'onbOdcu. Copmuposka 6enkoe 6 annapame I'onbOdcu. TpaHCTOpPT
BelLL[eCTB B KjieTKe. Bakyosn pacTuTenbHbIX K1eToK. KneTouHslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOWJbl  KJIeTKH:  MWUTOXOHJPWM,  IUIaCTUJBIL.
IMpoucxoscoeHue mumoxoHopuli u naacmud. Cumbuozenes (K.C. Mepedckosckul,
JI. Mapaeyauc). CtpoeHre W (YHKIMM MUTOXOHJIpMM M Tu1acTyjl. [lepBUuHbIe,
BTODUUHbIE U  C/JOXKHbIE  TUIACTHABI  (DOTOCHMHTE3WPYIOIUX  3YKapHOT.
X10pOmUIacThl, XPOMOILIACTBI, IEMKOIIACTHI BBICIIINX PACTEHUM.

HememOpaHHbie opraHouzibl KneTku CTpoeHWe U (YHKIMM HeMeMOpaHHBIX
OpraHOKX/I0B KJIETKHU. Pubocomsl. 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 6eKu.

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

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

JleMoHCcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuipl 1 cxembl: «CTpoeHHe 3YKapHOTHUECKOW KJeTKu», «CTpoeHHe
JKUBOTHOW  KneTKu», «CTpoeHue  pacTUTeNbHOM  KIeTKW»,  «CTpoeHue
MUTOXOH/IpUMN», «S11po», «CTpoeHre TPOKapUOTUUYECKOU KJIeTKI».

Ob6opyaoBaHue: CBEeTOBOM MUKDPOCKOI, MHUKPOTperaparbl paCTUTe/bHBIX,
YKUBOTHBIX K/IeTOK, MUKDOTIperapaThl 6akTepraabHbIX K/I€TOK.

JlaboparopHasi pabora «l3yueHue CTpPOeHUs K/IETOK pPa3UUHBIX
OpraHu3MOB».

IIpakTHueckas pabora «lI3ydyeHre CBOMCTB KIeTOUHOM MeMOpaHbI».

JlaGopaTopHasi pabora «VIcciefoBaHve TMia3MoO/M3a U Jelyla3Mo/ii3a B
PaCTUTEbHBIX K/IeTKaX».

IlpakTHyeckasa pabora «V3yueHWe  /[BWKEHUS  IMTOIUIa3Mbl B
PaCTUTEJIbHBIX KIeTKax».

Tema 6. O0MeH BeleCTB M NpeBpallleHHe YHEPTUM B KJ/IeTKe

AccUMUISLIUS U JUCCUMUIISILIUS — [iB€ CTOPOHBI MeTaboin3ma. Tumbl 0bMeHa
BeIlleCTB: aBTOTPOGHBIM U TreTepOTPOdHbINA. YuacThe KHUCIOpPOAa B OOMEHHBIX
mpoijeccax. JHepreTuyeckoe obecrieueHre KaeTKU: TipeBpaiieHne AT B
oOMeHHBIX TipoljeccaXx. @epMeHTAaTHUBHBIM XapakTep peakiuil KJIeTOYHOro
MeTabosi3ma. PepmeHThbl, WX CTPOEHMWe, CBOWCTBA W MeXaHU3M JIeUCTBUS.
Kodepmentsl. OTnnuusi pepMeHTOB OT HEOPraHWYECKUX KaTanu3aTopoB. benku-
aKTHUBAaTOpPbl W OeKU-MHTUOMTOPBL. 3aBUCHUMOCTb CKOPOCTH (hepMeHTAaTUBHBIX
peakiyi OT pa3/IMuHbIX ()aKTOPOB.

[TepBUUHBIM CUHTE3 OpraHAYecKUX BellecTB B KieTke. DoTocHHTeS.
AHOKCU2eHHbIll U OKCu2eHHbIll ¢pomocuHme3 y 6akmeputi. Ceemocobuparowjue
nuemMeHmMbl U hu2MeHmMbl peakyuoHHO20 YeHmpa. PoJib XJI0pOIMJIacToOB B TpoLiecce
doTocuHTe3a. CBeToBasi U TeMHOBasi a3bl. @omoodbixaHue, Cs., Cs.. u CAM-munbl
¢omocunmesa. TIpogyKTUBHOCTh (POTOCUHTe3a. BiiMsHMe pa3ivuHbIX (PAKTOPOB
Ha CKOpOCTb (hoTOCHHTe3a. 3HaueHue (POTOCHUHTe3a.

XeMOCHUHTe3. Pa3HoobOpa3sue OpPraHu3MOB-XeMOCHHTETUKOB:
HUTPUGHUIMPYIOIIMEe OaKTepuH, >kene300aKkTepuu, cepobakTepuu, BOAOPOIHBIE
bakTepuu. 3HaueHHe XeMOCHHTe3a.

AHaspobOHble opraHu3Mbl. Buzabl GposkeHusi. [IpogyKThl Opo>KeHUS U HX
WCTIO/Tb30BaHHe uesloBeKOM. AHa’pobHble MUKDOOPTraHW3Mbl KakK OOBEKThI
O6roTexHO/IOTUU U BO30yauTe/r 6oJie3Hei.

AspobHbie OpraHU3MBl. JTanel SHepreTUYeCcKOro oOMmeHa.
[MoaroToBUTEBHBIN 3Tarl. ['TMKOMM3 — 6eCKUCIOPOIHOe pacliieryieHre T/IF0KO3bI.

buonoruyeckoe OKucC/ieHHe, UK KJI€TOUHOe JibixaHue. Pojib MUTOXOHAPUM B
npoijeccax OMooruUeckKoro okucieHus. Liuknueckue peakiuu. OKUCTUTEIbHOE
dbochopunpoBanue. OHepausi MembpaHHo20 e2padueHma npomoHos. CuHme3



AT®: paboma npomonHol AT®-cunmasbl. IlpeumyiijecTBa a3pobHOTO MyTH
oOMeHa BellleCTB Tepefi aHa3pOOHBIM. D(PGhEKTUBHOCTb SHEPTeTUUECKOr0 0OMeHa.

JleMoHCcTpanuu

[Toptpetsr: k. Ilpuctiy, K. A. Tumupsses, C. H. Bunorpagckui, B. A.
OHresnbrapar, [1. Muruesin, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «POTOCHHTE3», « IHEPTeTUUECKUM 00MeH», «BbrocHHTe3
benka», «CTpoeHue pepMeHTa», « XeMOCHHTE3».

O6opyoBaHMe: CBeTOBOM MHUKPOCKOI, 00OpyZOBaHHUe [/isi TIPUTOTOBJIEHUS
TIOCTOSIHHBIX U BPEMEeHHBbIX MUKPOIIperiaparTos.

JlaboparopHast paGora «lV3yueHHWe  KaTaJUTHUECKOM  aKTHBHOCTH
(epmMeHTOB (Ha MpyUMepe amuIasbl UK KaTasaasbl)».

JlaGopaTopHast pabora «lV3yueHne (¢epMEeHTAaTHBHOTO paCIeTUIeHHs
TepOKCH/ia BOAOPO/a B PaCTUTE/IbHBIX U JKUBOTHBIX K/IeTKax».

JlaGopaTopHast pabora «CpaBHeHue TipoljeccoB  (OTOCHMHTe3a U
XeMOCHUHTe3a».

JIaGoparopHas pabora «CpaBHeHUe TIPOLIeCCOB OPOXKEeHHS U [IbIXaHUs».

Tema 7. HacneacTBeHHas MH(GoOpMaliusa ¥ peasiu3anys eé B K/IeTKe

Peakuyuu matpuuHoro cuHresa. [IpUHIMIT KOMIIEMEHTapHOCTU B peakLjusaxX
MaTpUYHOro cUHTe3a. Peanusanys HacneACcTBeHHOW WHGpopMalvu. ['eHeTHUeCKui
KOJ, ero cBoucTBa. TpaHckpurnuysg — MartpuuHbld cuHTe3 PHK. [IpuHiure
TPaHCKPUIILIMU: KOMILUIEMEHTApPHOCTb, AHTUIlApa/ule/IbHOCTb, aCUMMETPUYHOCTb.
Cospeganue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekooupyrouwjue PHK.

TpaHcnsus v eé stamnbl. Yuactue TpaHcnopTHbix PHK B GuocuHTese Genka.
YcnoBuss 6uocunre3a Oenka. KoaupoBaHue aMHHOKWCIOT. Posb pubocom B
buocuHTe3e Genka.

CospemeHHble npedcmagneHusi 0 cmpoeHuu 2eHog. OpraHusalys reHoma y
IIPOKapUOT WU 3YKapuoT. Perynsius akTUBHOCTM I€HOB Yy NPOKapuoT. I'nnoresa
ortepoHa (®. Kako0, K. MaHo). Moseky/sipHble MexXaHu3mbl 3KCNpeccuu 2eHO8 y
ykapuom. Poab xpomamuHa & pezynsyuu pabombl 2eHos. Perysiiusi 0OMeHHbIX
TIpOLIeCCOoB B KieTKe. KieTouHbii romeocTas.

Bupychl — Hek/leTouHble (OPMBbI XKU3HU U 00UraTHbIe napa3utbl. CTpoeHre
TIPOCTBIX U CJI0XKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. XKu3HeHHbIl YUk
JHK-cooepoacawjux eupycos, PHK-codepicawjux 8upycos, 6axkmepuogazos.
ObpamHas mpaHcKpunyus, peeepmasa, uHmez2pasd.

BupycHblie 3a00sieBaHuMsI uesioBeKa, XUBOTHBIX, pacteHuit. CIINI, COVID-
19, coranbHbie U MeAULIMHCKYE TIPOOIeMBI.

Buoungopmamuka: uHmezpayus u aHanu3 boabwiux maccueos («bigdata»)
CMpyKmypHbIx buono2uueckux 0aHHblx. HaHomexHono2uu 8 buosno2uu u meouyuHe.
IMpoepammupyemble pyHkyuu beakos. Cnocobbl 0ocmasku aekapcms.



JeMoHCcTpanuu

IToptpetsl: H. K. Konb1joB, [. Y. IBaHOBCKUH.

Tabmuibl ¥ cxeMbl: «buocuHTe3 Oeska», «['eHeTMUeCcKuil KoJ», «BUPYChbI»,
«bakTepuodarm».

IIpakTHueckas padora «Co3zaHrie MO/Ie/Td BUPYCa».

Tema 8. JKusHeHHBIN UK/ K/IeTKH

KneTtouHbl 1UK/I, ero rmnepuoisl U perynasnus. VHrepdasza W MHUTO3.
OcobeHHOCTH TIPOIIECCOB, TMpoTeKarolux B uHTepdase. [IoAroToBka KIeTKH K
penenvto.  [lpecuHTeTMyecknt  (MMOCTMUTOTHYECKUM),  CUHTETUYECKUU U
TOCTCUHTeTUUeCKHH (MTpeMUTOTHUeCKUH) TTepro/ibl UHTep(da3bl.

Matpuunbiii cunTe3 [JHK — pervmikauus. Ilpunouner pervmkauuu THK:
KOMIJIEMEHTAPHOCTb,  TMOJYKOHCEPBAaTUBHBIM  CHHTE3, aHTUMNAPa/IJIe/TbHOCTb.
Mexanu3m pervivkauuu JITHK. Xpomocombl. CtpoeHue xpomocoM. Tejiomepsl U

TesioMepa3a. XPOMOCOMHBIM HaboOp K/IeTKM — KapuOTUIL. [JWTIOWJHBIA U
raryiouiHeli  Habopel  xpomMocoM. ['omosioruuHbie XpoMocoMmbl.  [losoBbIe
XPOMOCOMBL.

Henenvie kymetkm — wmuTo3. CTagud MHUTO3a W MPOUCXOASAIIME B HUX

riporieccel. Tumnbl MuTo3a. KapvokvHes U LUTOKMHe3. buonoruyeckoe 3HaueHue
MUTO3a.

Peryssinuss mutoTHUeCKOro UMK/aa KiaeTku. [Iporpammupyemasi KjieTOuHast
rubesb — arnoriTo3s.

KrnerouHoe sipo, XpoMOCOMBI, (DYHKLIMOHA/IbHasi reHOMMWKA. MexaHusmbl
npoaucpepayuu, ougppepeHyuposku, cmapeHusi u 2ubeau kiaemok. «Llugppoeas
K/1emka» — buouHgopmamuyeckue mooenu PyHKYUOHUPOBAHUSI KAeMKLU.

JdeMoHCcTpanuu

Tabnuipl U cxembl: «KWU3HEHHBIM I[UKI KJIeTKW», «MUT03», «CTpoeHue
XpoMocoM», «Perumukanusa [JHK».

ObopyaoBaHue: CBeTOBOM MHUKPOCKOII, MUKPOIIperniapaThl: « MUTO3 B K/IeTKax
KOpelLIKa JIyKa».

JlaboparopHast  pabora  «/3yueHHWe  XpOMOCOM Ha  TOTOBBIX
MUKpOIIperaparax».

JIaGopaTopHasi pabora «HabsojeHre MUTO3a B K/IeTKax KOHUMKA KOpeIlKa
JIyKa (Ha roTOBBIX MUKpOIperaparax)».

Tema 9. CTpoenue u (PyHKI[UM OPraHU3MOB

buonoruueckoe pasHoobpa3ue OpraHMU3MOB. OJHOKJIeTOUHBIe,
KOJIOHUAJ/IbHbIe, MHOTOKJIETOUHbIE OPTraHU3MBl.

Oco0GeHHOCTH  CTpOEHUs U JKA3HE[esATeTbHOCTH  OFHOKJIETOUHBIX
opraHu3moB. bakTepuu, apxeM, OJHOK/IeTOUYHble TpPHUOBI, OJHOK/IETOUHbIE
BO/IOPOC/IH, APYTHe NPOTUCTBI. KOJIOHHAa/IbHBIE OPraHU3MBbI.



B3anMoCBsI3b uyacTer MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl U
cricTeMbl OpraHoB. OpraHusm Kak efuHoe Ljesoe. ['omeocTas.

Tkanu pacreHuil. Tumbl pacTUTeNbHBIX TKaHel: oOpa3oBaTesbHasl,
TIOKPOBHasl, IPOBOJASIIAsi, OCHOBHas, MexaHuWuyeckas. OcCOOEHHOCTH CTpOeHus,
(GyHKLUWN U pacrio/ioyKeHUs: TKaHel B OpraHax pacTeHUH.

TKaHU >KUBOTHBIX M Uejl0BeKa. THWIbl )KUBOTHBIX TKaHEM: SMUTeIuasbHas,
COoeMHUTe/IbHAsl, MblllleyHasi, HepBHas. OcoOeHHOCTH CTpoeHUs, (DYHKUUNA WU
pacroJ/io’KeH!s TKaHel B OpraHax KMBOTHBIX U YeJI0BeKa.

Opranel. BeretaTvBHbIe M TeHepaTHMBHbIe OpraHbl pacTeHuWd. OpraHbl U
CUCTeMbI OPTraHOB )XUBOTHBIX U yenioBeka. DyHKI[MKM OPraHoB U CMCTEeM OPraHoB.

Ornopa Tena opraHu3moB. Kapkac pacreHuil. CKeseTbl OJHOK/JE€TOYHBIX U
MHOTOKJIETOYHBIX >XMBOTHBIX. HapyXHbli W BHyTpeHHUU cKeneT. CTpoeHWe M
THUIIbI COeJUHEHUS KOCTeM.

[BwKeHne  opraHu3sMOB. [IB>KeHMe  OJHOK/JIETOUHbIX  OpPraHW3MOB:
amébouiHOe, XTYTUKOBOe, peCHUYHOe. [IBrKeHHWe MHOTOKJIeTOUHBIX pacTeHU:
TPONMU3Mbl U HACTUU. [IBU)KeHHWe MHOTOK/IeTOUHBIX J>XUBOTHBIX U Ue/0BeKa:
MbIiieyHast cucrema. Pediekc. CkesieTHbIe MBIIIIBI ¥ MX paboTa.

[luranue opranu3moB. IloryionjeHve BOAbI,  YIJIEKAC/IOTO rasa W
MHHepaJ/IbHbIX BelleCTB pacTeHusiMU. [IuTaHve >KUBOTHBIX. BHYTpPHUIIO/I0CTHOE U
BHYTPUKJ/IETOUHOE IviljeBapeHUe. IIuTaHue IMO3BOHOYHBIX >XUBOTHBIX. OTzesbl
MUILeBAPUTE/IBHOTO TpakTa. lluieBapuTtesibHble >Kene3bl. [luijeBapuTesbHast
CUCTeMa YesioBeKa.

[pixanve opraHu3MoB. [IpixaHve pacTeHui. [IpixaHue )KUBOTHBIX. Auddy3us
rasoB yepes [10BEPXHOCTb KJjIeTKU. Ko)kHOe apixaHue. JlpixaTesibHasi I0BepPXHOCTb.
2KabepHoe u siérouHoe [pixaHue. [IpixaHue TT03BOHOYHBIX )KMBOTHBIX U UeJIOBeKa.
OBOJIIOLIMOHHOE  YCJIO)KHEHWE CTPOeHMUs] JIETKMX IT103BOHOUYHBIX >KMBOTHBIX.
[pixatenbHass cUCTeMa uesoBeKa. MexaHW3M BEHTWIALMMU JETKUX Y MTUL, U
MJIEKOTIUTAIOLUX. Perynsius gpixaHus. JpixatesibHble 00BEMBI.

TpaHCrOpT BeL[eCTB Yy OPraHM3MOB. TpaHCIIOPTHbIE CUCTEMbI PACTEHHWU.
TpaHCIIOpPT BeleCcTB y J>KMBOTHbIX. KpOBeHOCHasg cucTemMa W €€ OpraHsbl.
KpoBeHocHasi cucTteMa II03BOHOUHBIX JKMBOTHBIX M uesioBeka. Ceppue,
KPOBEHOCHBbIe COCyZbl M KpoOBb. Kpyru KpoBooOpaileHusi. OBOJIFOL[MOHHbBIE
YCJIO’)KHEHUSI CTPOEHUS] KDOBEHOCHOM CHCTeMbI TI03BOHOYHBIX JKUBOTHBIX. PaboTa
cepALia U eé perysisaLus.

Beigenenve y opraHu3moB. BeijeieHde y pacTteHui. BebijeneHve y
JKUBOTHBIX. (CoOKpaTuTe/ibHble BakKyoau. OpraHbl BbljesieHus. DuabTpaLys,
cekpelst U obpaTHOe BcachbiBaHWe KaK MeXaHW3Mbl PAa0OThI OPTaHOB BbI/I€/IEHMUS.
CB$13b OJIOCTH TeJla C KPOBEHOCHOU U BbIJIe/IUTE/IbHOM cucTeMamu. BrizesieHve y



T03BOHOYHBIX >KUBOTHBIX U uesioBeka. [louku. CTpoeHue U GyHKLIMOHHMPOBaHUE
HedpoHa. OOpa3oBaHre MOYU y uejioBeKa.

3amura y OpraHvM3MoB. 3alliTa y OJHOK/IeTOUHBIX OpraHu3sMoB. Criopsbl
Oakrepuii M IMCTBI TIPOCTeHIIMX. 3alUuTa y MHOTOK/IETOUHBIX pacTeHUH.
Kytukyna. CpencTBa maCCMBHOM ¥ XMMHAUY€CKOU 3alUTbl. DUTOHLUBI.

3almmra y MHOTOK/IeTOYHBIX JKUBOTHBIX. IIOKpOBBI M KX IIPOM3BOJHBIE.
3aruTa opraHu3Ma oT Oosie3Heil. MiIMMyHHasi cucTeMa uenoBeka. KyeTouHbIN U
ryMOpa/ibHbId MMMYHUTET. BpOXAEHHBI U TPUOOpPeTEHHBIN crelybruyecKuii
MMMYHUTET. Teopusi KIOHa/IbHO-Ce/eKTUBHOrO nMmyHuTeta (I1. Opmux, ®. M.
bepuet, C. ToHeraBa). BocranuresibHble OTBeThbl OpraHrW3MoB. Pojib BpOXKIEHHOTO
MMMYHUTETa B Pa3BUTUU CUCTEMHBIX 3a00/1eBaHUM.

PasmpakvmocTts U perymdauus Yy  OpraHusMoB. Pasgpaxumocts  y
OJHOKJIETOUHBIX OpraHvM3MoOB. Takcucbl. Pa3gpaxuMoCTb U peryasilusi y
pacteHui. PoCTOBBIe BellleCTBa 1 MX 3HaUEHHUe.

HepBHassi cucremMa ¥ peduieKTOpHas pery/sifusi y >KABOTHbIX. HepBHas
cucTeMa M eé OTZesbl. DBOMIOLMOHHOE YCI0KHEeHHe CTPOeHHsI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTZe/ibl TOJIOBHOIO MO3ra MO3BOHOUHBIX >XUBOTHBIX. Pediekc u
pediekTopHas Ayra. be3yc/ioBHbIe U yC/10BHBIE pedIeKChl.

I'ymopanbHasg peryssanus U SHLOKPUHHAs CUCTeMa JKUBOTHBIX U UesjioBeKa.
Kenesbl 3HJOKPUHHOW CHUCTeMbl U MX TOPMOHBI. [leiicTBMe TOPMOHOB.
B3auMoCBsI3b HepBHOW U SHJOKPUHHOW cucTeM. [‘umnoTanamo-runodusapHas
cucTema.

JleMoHCcTpanuun

IToptper: . I1. I1aBnoB.

Tabmuiel ¥ cxembl: «OHOKIETOUHBIE BOAOPOCH», «MHOTOK/IEeTOUHbIE
Boglopocn», «baktepum», «lIIpocrenive», «OpraHbl L[BETKOBBIX pPaCTEHHUUN»,
«CucrtemMbl OpraHoB TI03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIX», «TKaHM pacTeHMil», «KopHeBble cucTeMbl», «CTpoeHue crTebsi»,
«CTpoeHue J/IUCTOBOM IJIaCTUHKW», «TKaHU >KUBOTHBIX», «CKeneT uesoBeKa»,
«ITvieBapuTesnibHasg  cucrtema», «KpoBeHOCHass cuUcTema», «/lpixaTesnbHast
cucTeMa», «HepBHas CHUCTeMa», «Koxa», «MpbI111eYHas1 CHUCTeMa»,
«BblgenvrenibHass CUCTEMa», «JHAOKPUHHAs cuctema», «CTpoeHre MBbILILbD»,
«AIMMyHUTET», «KuI111eyHO0/10CTHBIEY, «CxemMa  TIMTaHUSI  paCTEHUU»,
«KpOBeHOCHbIe CUCTeMbl II03BOHOYHBIX JKUBOTHBIX», «(CTpoeHue TUApbD»,
«CTpoeHue miaHapun», «BHyTpeHHee CTpOeHMe [0K[eBOro uepss», «HepBHas
cucremMa pbib», «HepBHasi cucrema JATyUIKKW», «HepBHasi — cucTeMa
rpecMbIKaroIuxcsa»,  «HepBHags  cucrema  ntul», «HepBHag — cucrema
MJIeKOMUTaroUX», «HepBHast cricTema 4esioBeKa», «Pediiekcy.



Ob6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpOTIpernaparbl OJHOK/IeTOUHBIX
OpraHM3MOB, MHKDOIIpernaparbl TKaHel, PpakOBUMHbI MOJUIFOCKOB, KOJIIEKLIUU
HAaCeKOMbBIX, WIJIOKOXKHMX, >KMBBbIE 3K3eMIIISIPbl KOMHATHBIX pacTeHUi, repbapuu
pacTeHWW PpasHbIX OT/JEe/0B, BJaXHble TIpernapaTbl >KUBOTHBIX, CKEJIeThI
MO3BOHOYHBIX, KOJIJIEKI[MM 0eCl03BOHOUHBIX JKMBOTHBIX, CKeJIeT UeJioBeKa,
obopy/ioBaHue [1/1s1 I6MOHCTPAL[MK TIOYBEHHOT'0 ¥ BO3JYLIIHOTO IMATAHUSI PACTeHUH,
paclijerieHyst Kpaxmasa 1 6e/KoB 1o/ ZielicTBreM (epMeHTOB, 000pyjoBaHUe ISl
JIEMOHCTpALU OMbITOB MO WU3MEPEHUI0 )KU3HEHHOU EMKOCTU JIETKUX, MeXaHW3Ma
[IbIXaTe/IbHBIX JBW)KEHUM, MO/ FTOJIOBHOTO MO3Ta Pa3/INYHbIX )KUBOTHBIX.

JIaboparopHasi padora «/3yueHre TKaHeld pacTeHUI».

JIaboparopHasi padoTa «l/I3yueHue TKaHell )KUBOTHBIX».

JIaGopaTopHasi pabora «l/I3ydyeHre OpraHoOB I[BETKOBOTO PAaCTEHUSI».

Tema 10. Pa3mHO)XeHHe ¥ pa3BUTHE OPraHU3MOB

®opmbl pa3MHOXKeHUs] OpraHu3MOB: Oecriosioe (BK/tOuasi BereTaTUBHOE) U
nosioBoe. Buabl  Gecriosioro  pa3MHOXeHUs:  T[OYKOBaHWe,  CIOPYJ/ISLUS,
(dparmeHTaLysi, KTOHUPOBaHUe.

[TonoBoe pasmHOxeHue. [lonoBbie KaeTkW, win rametel. Menos. Craguu
Meno3a. [ToBegeHne xpomocom B Meno3e. KpoccuHrosep. bronornyeckui CMbIC/
Mel03a M TIOJIOBOrO Tiporiecca. Melo3 M €ero MecTO B >XM3HEHHOM IUKJIe
OpraHM3MOB.

IIpensapoppiiieBoe passutue. I'amMmeToreHes y >KUBOTHBIX. 110/10BbIe »kese3sl.
OOpazoBaHue 1 pa3BUTHE TTOJOBBIX K/IeTOK. CriepmaToreHe3 1 ooreHe3. CTpoeHHe
TIO/IOBBIX KJ/IETOK.

OmuiofoTBOpeHre W SMOpHOHANbHOE Ppa3BUTHE JKUBOTHBIX. CriocoObI
OIUIOJOTBOPEHUS: HAPY>KHOe, BHyTpeHHee. [lapTeHOreHes.

VuauBuayanbHOe pa3BUTHE OPraHM3MOB (OHTOTeHe3). DMOPUO/IOrus — HayKa
0 pa3BUTUU OpraHu3moB. MopgozeHe3 — 00Ha u3 21aeHbix npobaem smbpuono2uUl.
KoHyenyuss mopgozeHos u modeau mopgoeeHe3a. Craguu >MOpuoreHesa
KUBOTHbIX (Ha TipuMmepe JjArymiku). [Jpobnenue. Tumbl  ApoGeHus.
JemepmuHuposaHHoe U HedepMUHUPOBAaHHOe OpobseHue. bBaacmyna, munbi
6aacmyn. OcobeHHOCTH [pobsieHUsI M/IEKOTMTAIOIIUX. 3apOJblllieBbie JINCTKU
(racTpynsiuus). 3ak/iajika OpraHOB U TKaHeW U3 3apO/IbIIIeBbIX JIUCTKOB. B3arimHoe
BAWSTHUE 4YacTed pa3BUBAIOILEroCs 3apojbliiia (3MOpHOHa/bHAS WHAYKLS).
3aKnaZKa IUlaHa CTPOEHHS JKUBOTHOTO KakK pe3yJibTaT UepapXUyeCcKux
B3aMMO/IENCTBUM TeHOB. BiusiHie Ha 3MOpHOHaNbHOE pa3BUTHE pa3/IMUHBIX
(haKTOPOB OKPY’KaroIllel Cpe/ibl.

Poct u pa3ButHhe >XKUBOTHBIX. [locTambpuoHanbHBIM Tepuoj. IIpsmoe u
HempsiMoe pa3BuThe. Pa3Buthe ¢ Metamop(do3oM y 6eCrio3BOHOUHBIX U
TO3BOHOUHBIX J>KMBOTHBIX. buo/iornyeckoe 3HaueHuWe TIPSIMOTO M HENPSMOTro



pa3BUTUS, UX pacCIpoCTpaHeHue B Tipupoze. Twumbl pocTa XUBOTHBIX. PakTOPbI
peryJisiiiy POCTa XXKUBOTHBIX U yesioBeKa. CTauu MoCTIMOPHUOHATBLHOTO Pa3BUTHUS
y )KUBOTHBIX U uejioBeKa. [leprosbl oHTOreHesa yenoBeka. CTapeHre U CMepTh Kak
OuosiornyecKrie TPOLieCChlI.

Pa3smHOXeHWe U pa3BuTHe pacTeHuil. ['ametodutr u cropodut. Meiio3 B
)KM3HEHHOM 1MKie pacTeHuil. O6pa3oBaHuMe Crop B TMpoijecce Melo3a.
lametorene3 y pacreHuid. OrUioAOTBOpEHME W pa3BUTHE PpaCTUTENbHBIX
opraHusMoB. [IBoliHOe OIIO/OTBOPeHHUe Y IIBETKOBLIX pacTeHuil. OOpa3oBaHue U
pa3sBUTUE CeMEHMU.

MexaHW3MBbI perysiii OHTOreHe3a Y PaCTeHUW U )KUBOTHBIX.

JleMoHCcTpanuu

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

Tabmipbl ¥ cxembl: «BerertaTnBHOe pa3mMHOXKeHMe», «THIbI 6Gecrionoro
pa3sMHOXeHUs», «Pa3sMHOKeHHe XJIaMUJOMOHazbl», «Pa3MHOXXeHue D3BIJIeHbI»,
«Pa3MHOXeHHe Tuapbl», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHUe
SULIEKJIETKU U crepmaTo30ouja», «OCHOBHbIE CTaJiuM OHTOreHe3a», «[Ipsmoe u
HernpsiMoe pa3BuUTHe», «Pa3BuTHe MalcCKoOro >yka», «Pa3BUTHe capaHuu»,
«Pa3BuTHe JSTyLIKW», «/IBOMHOE OIJIOAOTBOPEHHE Y I1[BETKOBBIX paCTeHUW»,
«CTpoeHMe CeMsiH OJHOZOJIbHBIX U /IBY/O/JbHBIX pacTeHul», «KU3HeHHbIW UK/
MODPCKOW  KamycCTbl», «’KW3HeHHBbIM LMKA MXxa», <«KW3HEHHBIM LMK
MariopoTHUKA», «KM3HEHHBIN LIUKJI COCHBD».

ObopyaoBaHue: CBETOBOM MMKPOCKOI, MHKpOIIperiapaThl SILIEK/IeTOK |
CIiepMaTO30HM/I0B, MOJeb « LUK/ pa3BUTHS JIATYLLKW».

JIaGopaTopHas pa6ora «lI3yueHue CTpOeHHs TIOJIOBBIX K/I€TOK Ha TOTOBBIX
MUKpOIIperiapaTax».

IIpakTuueckas pabora «BbisiBlieHWe TIPU3HAKOB CXOACTBA 3apOjblllieid
TI03BOHOYHBIX JKUBOTHBIX».

JlabopaTropHas paGora «CTpoeHre OpPraHOB pa3MHOXKEHUsS BBICIIMX
pacTeHUu».

Tema 11. I'eHeTuka — HayKa 0 HaC/JeACTBEHHOCTM M HM3MEHUMBOCTHU
OpPraHu3MoB

Wctopusi craHOB/IeHUS] W Pa3BUTUS TeHETHKU KakK Haykud. Paborter T
Mengens, I'. ne ®pusa, T. Moprasa. Posib oTeyeCTBeHHBIX YUEHBIX B Pa3sBUTHUU
reHeTrkd. Pabotel H. K. Konbeiora, H. . BaBunosa, A. H. Beno3sepckoro, I'. /1.
Kaprnieuenko, FO. A. ®ununuenko, H. B. Tumogeea-PecoBckoro.

OcHOBHbIe TeHeTUYeCKUe MOHATUS U CUMBOJIbL. 1'OMO/IOTMYHBIE XPOMOCOMBI,
ajuie/ibHble TeHbl, a/lbTePHATUBHbIE TPU3HAKW, AOMWHAHTHbIA U DPeL|eCCHBHBIU
TIpU3HAK, TOMO3UT0Ta, TeTepOo3nUroTa, YUCTas JTUHUS, THOPU/bl, TeHOTHII, (PeHOTHII.



OCHOBHBIE ~ MeTO/[bl ~ TeHeTUKH: TUOpUJOIOTHUeCKUM,  LUTOJIOTHYeCKUH,
MOJIEKYJIIPHO-T€HeTUYeCKUH.

JleMoHCcTpanuu

IToprpetsl: I'. Mengens, I'. ne ®pus, T. Mopras, H. K. Kossnos, H. N.
BaBunos, A. H. benosepckuu, I'. /1. Kaprieuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBcKuUid.

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

JlabopaTtopnasa pabora «/Ipo3oduna Kak OOBEKT TeHeTUYeCKUX

HCCieJOBaHUM».
Tema 12. 3aKOHOMEpPHOCTH HaC/1eJCTBEHHOCTH
MoHorubpusHoe ckpeiivBaHue. [lepBblii 3akoH MeHJenss — 3aKOH

eiHOOOpa3usi TMOpUOB MepBoro rnokosyieHus. [IpaBuio JoMuHKMpOBaHus. BTopoii
3aKOH MeHjens — 3aKOH paclijellyIeHUs IpU3HaKkoB. LluTosioruyeckrie OCHOBBI
MOHOTHMOPUHOTO CKpellMBaHusl. ['UrnoTe3a uucToThl raMer.

AHanusupyoljee ckperyBaHue. [IpoMe)XyTOUHbId XapakTep Hac/jeZ0BaHUSI.
PaciueryieHre npu3HaKkoB IPY HEIIOJTHOM JJOMUHUPOBaHUU.

OurnbpugHoe ckpeiyiBanue. TpeTuii 3akoH MeHie/isi — 3aKOH He3aBUCUMOT'0
Hac/efloBaHUsI ~ TpU3HAKOB.  LlUTosiornyeckre  OCHOBBI  JWTMOPUIHOTO
CKpeLBaHUSI.

CuervieHHOe Hac/efoBaHue Tpu3HaKoB. Paborel T. MopraHa. CueriieHHOe
Hac/ej0BaHWe TI'eHOB, HapylleHWe CLeIUIeHUs MexAy reHamu. XpOMOCOMHast
TeopUs HacC/1e[,CTBeHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXaHU3M OIpe/ieieHus 1osa. AyTOCOMBI U
TI0JIOBbIE XPOMOCOMBI. ['OMOraMeTHbIM W reTeporaMeTHbIM IMoJ. ['eHeTHueckas
CTPYKTYypa I10/I0BbIX XpoMocoM. HaciiejoBaHue NIpHU3HAKOB, CLIeIVIEHHBIX C IT0JIOM.

I"'eHoTHII KaK 1je/10CTHas cucreMa. ITnernoTponus — MHOXKECTBEHHOE [IeiCTBUe
reHa. MHOXeCTBEeHHbIM aienusM. B3auMopencTBue Heasule/bHbIX T'€HOB.
KommiementapHocTh. Onucras. [lomvumepus.

['eHeTMUeCKUM KOHTPOJIb Pa3BUTHUSl paCTeHWMW, >XUBOTHBIX U YesIOBeKa, a
Takke (U3MO0JIOTMYeCKUX IPOLeCCOB, MOBeJEeHWs W KOTHUTHMBHBIX (DYHKLUH.
['eHeTHMYecKre MexaHU3MbI CUMOMOTreHe3a, MeXaHU3Mbl B3aUMO/IeHCTBUST «X035IMH
— TMapasvT» U «XO03IMH — MUKpOOWOM». ['eHeTHUecKue acCrieKTbl KOHTPO/IS U
M3MEeHeHUs Hac/le[ICTBeHHOM MH(OpPMaL[MK B IOKOJIEHHSX K/IeTOK U OPraHU3MOB.

JleMoHCTpanuu

IToptpertsl: I'. Menpens, T. Mopras.

Tabmuiipl u cxemsbl: «IlepBblif U BTOPOM 3aKOHBI MeH/esnsi», «TpeTuii 3aKoH
Menpens», «AHanusupymolee CKpelluBaHue», «HemosHoe JOMUHUPOBaHUE»,
«CueryieHHOe Hac/eJ0BaHWe TIPU3HAKOB Yy Jpo30(uibl», «['eHeTHKa IoJa»,



«Kapuotun uenoBeka», «Kapuotun gpo3odusibl», «KapuOTHIT — IITHLIBI»,
«MHOXXeCTBeHHbIN a/ienu3M», «B3aumo/elicTBre reHOB».

OO6opyioBaHue: Mofie/lb /I JIeMOHCTpAI[iM 3aKOHOB eJWHOO0Opa3sus
ruOpyIoB TIepBOTO TIOKOJIEHHSI W PAaCIeIUIeHHsT TIPU3HAaKOB, MOjelb /s
JIeMOHCTpalMi 3aKOHAa He3aBHCHUMOrO HaC/e[JOBaHUSI TIPU3HAKOB, MOJesb [JIs
JIeMOHCTpaLy CLEIVIEHHOTO0 Hac/ieJOBaHUsI TPU3HAKOB, CBETOBOU MUKPOCKOII,
MUKporpenapar: «/lpo3odusa».

IlpakTHyeckasa pabora «V3yueHWe pe3y/JbTaTOB MOHOTHOPHHOTO
CKpellMBaHUs y AP030(UIbD».

IIpakTnueckasa paGora  «lVI3yueHuWe  pe3y/lbTaTOB  JUTHOPHIHOTO
CKpeLUBaHus y Ap030(HUIbD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYHUBOCTHU

B3auMogeiicTBue reHOTWNAa W Cpefbl Tpy (OpPMUPOBaHUK (eHOTUMA.
N3mMeHurBOCTh MpU3HAKOB. KaueCTBeHHbIe M KOJIMYECTBEHHbIe MPU3HAaKU. BHbl
M3MEeHUYMBOCTU: HeHac/e[ICTBeHHAasi U Hac/ieZICTBeHHasl.

MopuduvkaluoHHass UW3MeH4YMBOCTb. Ponb  cpeabl B (hOpMUPOBaHUU
MOAU(PUKALIMOHHOM HM3MeHUYMBOCTU. HopMa peakijuu ripusHaka. BapualdoHHbIM
psg v BapuauuoHHas KpuBasi (B. MoranHceH). CBolicTBa MoAUGHKaI[MOHHOMN
W3MEeHUYMBOCTH.

NeHoTUNIMUeCKasi U3MeHUMBOCThb. CBOMCTBA F€HOTUITMUECKOU MU3MEHUHBOCTH.
Bu/pl reHOTUTTMYeCKOM M3MEeHUMBOCTH: KOMOMHATHUBHAsSL, MyTallMOHHAs.

KoMOrHaTiBHasE W3MEHUMBOCTh. Meli03 ¥ TIOJIOBOM TIIPOIjeCcC — OCHOBA
KOMOWHATHUBHON W3MeHUMBOCTH. Po/lb KOMOMHATUBHOW U3ME@HUMBOCTH B CO3/IaHUU
reHeTHYeCKoro pa3HooOpasus B mpe/iesiax OZHOTO BU/Ia.

MyTaluMoOHHass W3MEHYMBOCTb. BHWbI MyTalMii: TeHHble, XPOMOCOMHbIE,
reHoOMHble. CrIOHTaHHble ¥  MHAYLUMPOBAaHHble MyTalud. flaepHble U
L[MTOI/Ia3MaTHYeckue MyTalud. ComaTHuyecKue W TI0/I0Bble MyTaluu. [IprurHbI
BO3HUKHOBEHUsI MyTalui. MyTareHbl W WX B/WSHUE Ha OPraHU3MBbL.
3aKOHOMEPHOCTH MYTALMOHHOTO MpoLecca. 3aKOH TOMOJIOTUUECKUX PSZIOB B
HacseacTBeHHOM W3MeHunBocTu (H.A. BaBuioB). BHesiiepHas M3MeHUMBOCTb U
HacJ/1eJCTBeHHOCTh.

DJnuzeHemuka U 3NU2EHOMUKA, poO/b 3SNU2eHemu4eckux ¢paxkmopos 8
Hac1e008aHuU U U3MeHUugocmu ¢heHomunuyeckux npu3sHaKkos y Op2aHu3mos.

JleMoHCTpanuu

IToptpertsi: I'. ne ®pus, B. MoranHcen, H. 1. Basunos.

Tabmurel ¥ cxeMbl: «Bugsl u3MeHUMBOCTH», «MoauduKaloHHas
U3MEHUUBOCTb», «KombuHaTBHAaA U3MEHUHBOCTbY, «Mero3»,
«OrtonoTBOpeHne», «I'eHeTHUecKye 3ab0eBaHus UeloBeKa», « BUIbI MyTaLyii».



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

JIaboparopHasi pabora «/ccnepoBanue 3aKOHOMEepPHOCTeH
MOAU(DUKALIMOHHOW  U3MEHUMBOCTH. [locTpoeHue BapWallMOHHOTO psija U
BapUallMOHHOW KPHUBOM».

IIpakTnueckasa pabora «MyTaiuu y #Apo3oduisl  (Ha  TOTOBBIX
MUKpOIpernaparax)».

Tema 14. I'eHeTuKa yesoBeka

Kapuotun yenoBeka. MexayHapoAHasi MporpaMma HKCC/IeJOBaHUSI FeHOMa
yesioBeKa. MeToabl  U3yuyeHUsT TeHeTMKM  4YesloBeKa: TIeHeajlorhuecKui,
O/IM3HELIOBbIH, LIUTOreHeTHYeCKUH, MOMY/ISILMOHHO-CTaTUCTUYECKUM,
MOJIEKY/ISIPHO-T€HEeTUYeCKUU. CoBpemMeHHOe orpe/ie/ieHue reHOTHUIa:
MOJTHOTEHOMHOE CEeKBEeHMPOBaHWe, FeHOTUITMPOBAaHWe, B TOM UHUC/e C MOMOLIbIO
[TI]P-ananmu3a. HacmeacTBeHHbIe 3a00/1eBaHMS YesioBeKa. ['eHHbIe 1 XPOMOCOMHBIE
bonesHu uenoBeka. bosiesHM C Hac/e[CTBEHHON Mpe/pacrio/ioKeHHOCThIO.
3HaueHWe MeJULIMHCKOW FeHeTUKH B TpeJoTBPAllleHUH U JIeUeHUU TeHeTUUYeCKUX
3abosieBaHuii uesioBeKa. MeAUKO-TeHeTHUeCckoe KOHCY/IbTUpOBaHHe. CTBOIOBbIE
K/1eTKU. [IoHSITHe «TeHeTUUecKoro rpysa». JTHUYecKUe aclieKTbl WCC/ie/lOBaHUM B
o0/1acTH peJJakTUPOBaHKs I'eHOMa U CTBOJIOBBIX KJ/I€TOK.

leneTnueckne (akTOpbl TOBBIIIEHHOM YYBCTBUTE/JBHOCTA Uel0OBeKa K
¢bur3nUecKoMy U XMMUUECKOMY 3arpsi3HeHHI0 OKpY»Karollleil cpefibl. ['eHeTHuecKast
TIpe/ipacrioyI0KeHHOCTh Yeji0BeKa K IaTOo/IOTHSIM.

JleMoHCcTpanuun

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

IIpakTnueckas pabora «CocTaBieHHe U aHaIU3 PO/IOCTIOBHOM».

Tema 15. Cestekjusi opraHusMoB

JoMecTukalss UM cCejieKUWs. 3apoKJeHue CeJIeKLMM W [JOMeCTHKaLWH.
Yuenve H. W. BaBunmoBa o IleHTpax TIPOMCXOXAEHUS W MHOTroo0pasus
KYJIbTYDHBIX pacTeHuM. Poib cejiekijuy B CO3[JaHWUM COPTOB PACTEHUM 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. UcnbiTanue
TIpou3BoAuTe/Iel 1o TOTOMCTBY. OTOOp 10 TE€HOTUITy C TIOMOII[bIO OLIeHKH
deHOTHIIa TOTOMCTBA U OTOOP 110 TeHOTHUITy C TTOMOIIbI0 aHamm3a JHK.

VckyccTBeHHbI ~ MyTareHe3 KakK  MeTO[,  CeJIeKIIMOHHOW  paboThl.
PaialiMOHHBIA ¥ XUMUYECKUM MyTareHe3 Kak UCTOUHUK MYTal[Ud y KYJIbTYPHBIX



¢opm opraHu3moB. Vcrnosib30BaHME TE€HOMHOTO pelaKTUPOBAaHUS U MeTO/OB
pekoMOMHaHTHBIX JITHK 7715 1TomyueHust HCXOJHOTO MaTepHasia JJisl CeJTIeKIUH.

[Tonyuenue TOJTATIJIOW/IOB. BuyTpuBuaoBas rubpuu3arniys.
B/M3KopoJCcTBeHHOEe — CKpell[iBaHWe, WIM  WHOpuguHT.  HepopcTBeHHOe
CKpelll[iBaHWe, WaM ayTopuauHr. ['eTepo3uc ¥ ero TpUUWHBL Vcrmonb3oBaHUe
rerepo3uca B cenekuud. OtganéHHas rubpugusanus. [Ipeogosienve Gecruioaus
Me>KBU/IOBBIX TUOPHOB. JJOCTH>KeHUS CeTeKI[UH PACTEeHUM U )KUBOTHBIX. «3e1EHas
peesooyus».

CoxpaHeHre U U3ydyeHHe reHeTUUeCKHUX PeCypCOB KyJIbTYPHBIX PaCTeHUU U
WX AKX pojuyed A8 CO3[aHUs  HOBBIX COPTOB U THUOPU[OB
CeIbCKOXO3MCTBEHHBIX ~ KyJAbTyp. M3yueHue, coxpaHeHue U ynpae/neHue
2eHeMuUYeCKUMU pecypcamu CebCKOXO3AUCMBEHHbIX U NPOMBIC/A08bIX HCUBOMHbIX
8 ye/six y/AyulleHusl Cyuecmeyowux u co30aHusl HO8blX NOPOO, AUHUL U KPOCCO8, 8
moM uyucie C NpuMeHeHUeM COBPEeMEHHbIX MemoO008 HAYUHbIX UCCAe008aHUll,
nepeoosbix udell U nepcneKmMuHbIX MexHoA02Ull.

JeMoHcTpanuu

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

Tabnuiibl U cxembl: «LleHTpBI MPOMCXOKAEHUSI 1 MHOT000pa3us Ky/IbTypPHbIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PSA/IOB B HAC/IeICTBEHHONW W3MEHUYMBOCTUY,
«MeToppl cenekun», «OTaanéHHas rTudpuan3aiss», «MyTareHes».

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

JIaGopaTopHasi paboTa «l/I3yueHrie METO/IOB Ce/IeKIIUMA PACTEHU».

IIpakTHueckas padora «IIpyBHBKa pacTeHU».

IKcKypcusi «OCHOBHbIE MeTO[bl WM [OCTHIKEHUS CeleKLIUM pacTeHWd |
JKUBOTHBIX (Ha CeJIeKLIMOHHYHO CTaHLUIO, IIJIEMEHHYO bepmy,
COPTOMCITBITaTeIbHBIA  yUaCTOK, B TeIJIMUHOE XO35HUCTBO, B J1laOOPAaTOPUIO
arpOyHMBEPCUTETA WIX HAYUHOTO LIEHTPA)».

Tema 16. BUOTexXHO/I0TUsl U CHHTeTHYeCKasi 0noiorus

OOBeKThI, MCMOJb3yeMble B OMOTEXHOJIOTUM, — K/IeTOUHble M TKaHeBbIe
KYJIbTYDBI, MUKPOOPTraHU3Mbl, 150: XapaKTepHUCTHKa. TpaauioHHas
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. Ycnonb308aHue MOHOK/IOHA/IbHBIX U NOAUKAOHA/AbHbIX
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.

JOKcKypcusi «bBHOTeXHO/MOrusl — BakKHeHWIlas NpPOU3BOAUTEbHAs Cuja
COBpeMeHHOCTH (Ha OMOTeXHOJIOrnUeCcKoe TIPOH3BO/ICTBO)».



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

JINUHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBnMBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
o0OyuarolUMHUCS TpPOTpamMM cpefiHero 00Iero o0pa3oBaHUs: JUYHOCTHBIE,
MeTaripe/IMeTHbIe U TpeMeTHbIE.

B cTpyKType MMUHOCTHBLIX pPe3y/IbTaTOB OCBOEHUS MPOrpaMMbl TI0 OHMOJ/IOTUH
BbIZIe/IeHbl CJIeIYIOIHEe COCTAaBJISION[HE: OCO3HAHWe O0YyUaroI[UMHCS POCCHHCKOM
IPKJAHCKOM WIEHTUUYHOCTU — TOTOBHOCTU K CaMOPA3BUTUIO, CAMOCTOSITETbHOCTH
M CAMOOIpe/ieJIeHHI0,  Haauuue mMomueayuu K oOyueHHI0  OMOJIOTHH,
yeneHanpaesneHHoe paszgumue BHYTPEHHUX YOeXIeHWM JIMUYHOCTM Ha OCHOBe
K/TIOUEBBIX I[eHHOCTEWM W WCTOPUYECKUX TPAAWIMN Ppa3BUTHS OHOIOTUUECKOTO
3HaHUsI, 20MOBHOCMb U CNOCOOHOCMb 0OYUarOIMXCsl PYKOBO/ICTBOBATLCS B CBOEH
JlesATeJIbHOCTU 11eHHOCTHO-CMBIC/IOBLIMUA ~ yCTaHOBKaMH, TPUCYIIUMH CHUCTeMe
Obuosoryueckoro o06pa3oBaHMS, HaAUYUe NPABOCO3HAHUS  SKOJOTHYECKOMN
KyZJbTYPbI, CNOCOOHOCMU cMAs8umMb T1eJIA ¥ CTPOUTD KU3HEHHbBIE TI/IaHBbI.

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHUS IMPOTPaMMbI TI0 OMOJIOTHH OCTUTAIOTCS
B eIWHCTBe YyuyeOHON M BOCIUTATeNbHOW MJesSTeTbHOCTH B COOTBETCTBUU C
TPaJUL[MOHHBIMHA POCCUMCKUMHU COLIMOKY/IbTYPHBIMU, UCTOPUUYECKUMU U JYXOBHO-
HPABCTBEHHBIMH I1[€HHOCTSIMH, TIPUHATHLIMH B OOII[eCTBe TIpaBWIaMH W HOpMaMH
TOBe/IeHHsI M CIIOCOOCTBYIOT TIpolleccaM CaMOIIO3HaHHS, CaMOBOCITUTaHUS W
CcaMOpa3BUTHS, Ppa3BUTUS BHYTPEeHHeW T03UI[MH JIMUHOCTH, MaTPUOTU3MA U
YBa)KeHMsI K 3aKOHY W TPaBOIOPSJKY, Ue/0BeKYy TpyZia U CTaplleMy MOKOJIeHUIO,
B3aMMHOTO YBa)KeHWs, OepeXXHOrO OTHOIIEHHS K KYJAbTYPHOMY HaC/Iequio |
TPaAULMsAM MHOTOHAL[MOHAMBbHOrO Hapoga Poccurickont ®depepauyu, mpupose U
OKpY>KaroLeun cpefe.

JINUHOCTHBIE pe3y/bTaTbl OCBOeHMs YyueOHOro mpeaMera «buonorus»
JOJDKHBI OTpa)kaThb TOTOBHOCTb U CITOCOOHOCTH 00YJarOIIXCsl PYKOBO/ICTBOBAThCS
chOpMUpPOBAaHHON BHYTpDeHHeW TOo3ul[Mell JIMUHOCTH, CHUCTeMOM 1IeHHOCTHBIX
OpUEeHTAl[did, TIO3UTHBHBIX BHYTPEHHHUX  yOeXIeHH, COOTBETCTBYIOIHX
TPA/IULIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00II[eCcTBa, pacIiMpeHue >KU3HEeHHOTO
OMbITa Y OMbITA AEeSITeTbHOCTHA B MPOLIeCCe peaar3aliii OCHOBHBIX HarlpaBJ/IeHUU
BOCITUTATE/IbHOU J1eSITeIbHOCTH, B TOM YUCJIe B YACTH:

1) rpa)k/JaHCKOTr0 BOCTIMTAHUSA:

cchOpMHPOBAHHOCTh TPAKJAHCKOM TTO3UIMK 00yUarolerocst Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCHUHCKOTO 00ITleCTBa;

OCO3HAaHWE CBOUX KOHCTUTYI[MOHHBIX TIpaB M 00si3aHHOCTeH, yBakeHHe
3aKOHa U TIpaBOIOPSKa;



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

MertaripejMeTHbIe pe3yJsibTaTbl O0CBOeHUs yuebHOro mpeameta «buomorus»
BK/IFOUAIOT: 3HAuWMble /i1 (OPMHUpPOBaHWS MHPOBO33peHUSI O0YYarOIIUXCs
MeXIUCLUTITMHADHBIEe (MeXKIIpeJIMeTHbIe) oOIjeHayUyHble TOHSTHS, OTPa’karoljue
1]eJIOCTHOCTh Hay4YHOM KapTMHbI MHpa U CHelu(puKy MeTO[0B T103HaHUS,
WCIO/Tb3YEeMbIX B €CTeCTBEHHBIX HayKax (BeleCcTBO, SHeprus, siBjieHue, TMpoLiecc,
cucCTeMa, HayuHbIM (haKT, TIPUHLUII, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpusl,
uccieoBaHue,  HabmofieHVWe,  W3MepeHWe,  SKCIIepUMEHT W JIpyrue);
yHUBepcanbHble yueOHble [elicTBUS (TI03HaBaTelbHble, KOMMYHHWKAaTHBHbIE,

pEryasiTUBHBIE), obecrieunBaroLe (¢hopMHUpOBaHue (P yHKLMOHATBHOU
TPaMOTHOCTH M COI[MA/IbHOM KOMIeTeHIMd 00ydJaroiuxcs; CrocobHOCTh
oOyuaroiuxcs VICTI0JIb30BaTh OCBOEHHbIe MeXXIUCLUIIIMHAPHBIE,

MHDOBO33peHUECKHEe 3HAHWS W  YHUBEpCa/bHble yueOHble [IeHCTBUSI B
T03HaBaTe/bHOW U COLMA/IbHOMW MPaKTUKe.

B pe3ynpTaTe wu3ydeHus OuonorMM Ha ypOBHe cpeAHero  0oOIero
obpa3zoBanuss y obOyuarorjerocss OyayT chOpMHpPOBaHbI TI03HABaTe/bHBIE
YHHUBepCabHbIe yueOHbIe AeHCTBYSI, KOMMyHHKAaTUBHbIE YHUBEpCAIbHbIE yueOHbIe
NeNCTBUS, pETyISTUBHBbIE YHUBepCalbHble yueOHble [elCTBUS, COBMeCTHasI
JesITe/IbHOCTb.

MerTanpeZiMeTHble pe3y/abTaThl OCBOEHUsI TIPOrpaMMbI CpefHero 001iero
o0pa3oBaHuUsl [JO/KHBI OTPaXKaTh:

OB/1aieHue YHHUBEpCa/IbHBIMHU y4eOHBIMHU MO03HaBaTe/IbHBIMHU
JeiICTBUSAMU

1) 6a30BbIe JIOTHUECKHE AeHCTBUA:

camoCTosiTesibHO  (OpPMy/IMpOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

WCTIO/Tb30BaTh TP OCBOEHWW 3HAHWM TIPUEMBI JIOTUYECKOTO MBIIUIEHHS
(aHanm3a, cuHTe3a, CpaBHeHUs, KiaccuurKalyy, 060011jeHNs1), paCKpbIBaTh CMbICIT
OMOMOTMUeCKUX TIOHATHH (BBIJENSATh UX XapaKTepHbIe MPU3HAKW, YCTaHAB/IWBATDH
CBSI3U C APYTUMU TIOHSITUSIMU );

OTIpefie/iiTh 1[efIN JIeATeTbHOCTH, 3ajJjaBasi IapamMeTpbl W KPUTEpUU HUX
JOCTHYKeHUsI, COOTHOCUTD pe3yJIbTaThl JesiTe/IbHOCTU C TIOCTaB/IeHHBIMU 1[e/ISIMU;

WCTI0/Tb30BaTh OMOIOrMUeCKye TIOHATUS i 00BbSCHEHHUST (DaKTOB M SIBJIEHUH
YKUBOU TIPUPO/IbI;

CTPOUTH JIOTUYECKHEe PpacCyXaeHus1 (WHAYKTUBHbIE, MAeJyKTHUBHBIE, TIO
aHaJ/IOTHH), BBISB/SATh 3aKOHOMEDHOCTH W TPOTHBOPeuUrsi B pacCMaTpPUBAaeMbIX
ABJIEHUSIX, (DOPMY/TMPOBATh BBIBOZIBI M 3aK/TFOUEHUS;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe cpeAcTBa I TIpe/ICTaBJIeHUS
CYII[eCTBEeHHBIX CBsI3ed M OTHOIIIEHHY B M3ydaeMbIX OHO/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 OCBOEHHSI COZiep)KaHHWS y4yeOHOro IpeaMeTa
«buonorusi» Ha yriybAéHHOM ypOBHE OpUEHTHMPOBaHbl Ha obecrieueHue
npodunbHOrO  00yueHMss  oOyuwatoiquxcs — Ouosorud. OHM  BK/IFOYAIOT:
crnierfudryeckye /s OMOIOTUM HayuyHble 3HAHUS, yMEHUS U CIIOCOOBI IeUCTBUIA TI0
OCBOEHHIO, UHTEPIPEeTAIUM U MpeoOpa30BaHUI0 3HAHUM, BU/IbI JeSITeIbHOCTUA TI0
TI0/TyUeHHI0 HOBBIX 3HAaHUW W UX TPUMEHEHUIO B Pa3/IMUHBLIX yueOHBIX, a TakKKe B
peasibHbIX JKU3HEHHbIX CUTyalusx. [IpegMeTHble pe3ynbTarhl IpefCTaBieHbl I10
ro/iamM U3y4deHusl.

[TpemMeTHBIE pe3y/bTaThl OCBOeHHUSI yuebHOTO npeamera «buosorusi» B 10
K/1acce [0/DKHBI OTpakaTh:

chOpMUPOBAaHHOCTh 3HAaHWW O MecTe UM PO OHOJIOTHHM B CHUCTEME
eCTeCTBEHHBIX HayK, O BK/IaJle POCCUMCKUX U 3apy0eXHBbIX yUEHBIX B Pa3BUTHE
O1oJIoruy;

B/aJieHHe CHUCTeMOM OHO/IOTHYeCKWX 3HaHWM, KOTOpas BKJIIOUAeT:
OCHOBOTIO/Iararolfue OuosioTUUecKre TepMUHBI U TIOHATUS (JKU3HB, K/IeTKa,
opraHusmM, MmeTa00/iM3M, TOMeOCTa3, CaMOperyJsilus, CaMOBOCIIPOU3Be/jeHue,
HaC/IeJCTBEHHOCTb, W3MEHUHMBOCTb, POCT W Pa3BUTHe), OHOJOTHUYECKHE TEeOpHUH
(xknetounas Teopus T. IlIBanHa, M. llnelineHa, P. BupxoBa, XpoMOCOMHas Teopust
HacneactBeHHocth T. Moprana), yuenusi (H. W. BaBuwioBa — 0 LeHTpax
MHOTOO0Opa3usi ¥ TPOUCXOXKEHUS  KYJbTYPHBIX  pacTeHWi),  3aKOHbI
(emuHOOOpA3Wsi TIOTOMKOB TIEPBOTO TIOKOJIEHWS, PACIeTUIeHHs], YACTOThI raMeT,
He3aBUCUMOro HacienoBanus ['.  MeHjens, TOMOJIOTMUYECKUX PSJOB B
HacJieJCTBeHHOU M3MEeHUYNBOCTU H. H. Bagsusioga), TIPUHLIUTIBI
(KOMIIIEMEHTapHOCTH);

B/IaJleHMe OCHOBHBIMU MeTOJaMM HAyUHOrO T[103HAaHWS, UCIIO/b3yeMbIX B
OUMOMOTUeCKUX HWCCIeIOBaHUSX JKUBBIX 0OBEKTOB (OmucaHue, W3MepeHue,
HaO/moieHre, SKCIIepUMEHT);

yMeHUe BblJIeJIITh CyleCTBeHHble MPU3HAKU: BUPYCOB, K/I€TOK MPOKApUOT U
5YKapUOT, OJHOKJIETOYHbIX U MHOIOKJ/IETOUHbIX OPraHM3MOB, B TOM 4uCJIe
bakTepuii, rpubOB, pacTeHUH, )KUBOTHBIX U UeI0BeKa, CTPOEHUSI OPTaHOB U CUCTEM



OpPraHOB DAaCTeHWi, >KWBOTHBIX, UYe/iOBeKa, IIPOLIeCCOB >KU3He/esTelbHOCTH,
MPOTeKaloIMX B OpraHM3Max pacTeHWM, KUBOTHBIX U UesioBeKa, 61omornyeckux
npoLjeccoB: oOMeHa BellleCcTB (MeTabo/M3M), TIpeBpalljeHUs] SHepruv, OposkeHus,
aBTOTPO(HOTO U TeTepOTPOPHOro TUMOB MUTAaHUs, (POTOCHHTE3a U XeMOCHUHTe3a,
MHTO3a, Meii03a, rameToreHesa, ImMOpuUoreHesa, MOCTIMOPHUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHUs,  MHJUBUJYaJbHOTO  pa3BUTUSl  OpraHvM3Ma  (OHTOreHe3a),
B3aMMO/I€HCTBUSI TeHOB, reTepo3uca, UCKYCCTBEHHOTO 0TOO0Da;

yMeHUe YyCTaHaB/IMBaTh B3aWMOCBSI3U MEXIY OPraHOWZAMU KJIeTKU U UX
($YHKUMAMY, CTPOEHMeM KJ/IeTOK pasHbIX TKaHed U uX QYHKLUUAMH, MeXAy
opraHamMM ¥ CHUCTeMaMUd OpraHOB y pacTeHW#, >XUBOTHBIX W uesiOBeKa M UX
GYHKUMAMY, MEXIy CHCTeMaMM OPraHOB M WX (GYHKLUAMH, MEXIy 3Taramu
oOMeHa BelleCcTB, ITarlaMy KJIeTOUHOTO LUK/Ia U XKU3HEHHBIX I[UK/I0OB OPraHK3MOB,
3TariaMy 3MOPUOHA/ILHOTO DPAa3BUTHsSL, T€HOTUIIOM U (HeHOTUIIOM, (PEeHOTUIIOM U
dakTopamu cpe/ibl 0OHUTaHUS;

yMeHHe BBISB/IATH OT/IMUYMTE/IbHbIE TIPU3HAKU >KUBBIX CUCTEM, B TOM UHCJIe
paCTeHU, )KUBOTHBIX U UeJI0BeKa;

yMeHUe WCIO/b30BaTb COOTBETCTBYHOL[ME apryMeHThbl, OHOJIOrHUecKyto
TEPMUHOJIOTUIO M CUMBOJIMKY JJIsl [JOKa3aTelbCTBa PO/ICTBA OPraHU3MOB pa3HBbIX
crCcTeMaTUUeCKUX TPYIIIT;

yMeHUe pellaTh OMosornyeckue 3a/jaui, BbISIB/IATh IPUUMHHO-C/Ie/ICTBEHHbIe
CBSI3U MEXXy MCC/ielyeMbIMU OMOIOrMUeCKUMHU MPOLIeCCaMU U SIBJIEHUSIMU, [1e/1aTh
BBIBO/Ibl U TIPOrHO3bI HA OCHOBAHWU MOTyYeHHBIX pe3y/bTaToB;

yMeHUe BBITIO/IHATL JlabopaTOpHble U TpaKThUueckrhe paboThl, cO0/r0/IaTh
TnipaBuW/Ia rpu pabore ¢ yueOHbIM U 1abopaTOpHLIM 060pyI0BaHKEM;

yMEeHHE Y4YaCTBOBaTb B yueOHO-MCC/Ie[OBaTe/IbCKOM pabore 1o OGHoIOruw,
5KOJIOTUM W MeJIMLiMHe, TPOBOAMMON Ha 0a3e LIKOJIbHBIX HAay4HbIX OOIeCTB, U
nyO/IMYHO ~ TIPeACTaBASATh  IOJIyUeHHble  pe3y/bTaThl Ha  YYEeHUUYECKUX
KOH(pepeHLsX;

yMeHUe OLleHHWBaThb STUUeCKHe acreKThl COBPeMeHHbIX WCC/Ie/JOBaHul B
obmactu  OuosoruM M MeJULMHbI  (KJIOHMDOBaHHE,  MCKYCCTBEHHOE
OTJIOZIOTBOPEHME, HarlpaB/ieHHOe W3MeHeHHe T'eHOMa U CO3/laHWe TpPaHCTeHHBIX
OpPraHu3MOB);

YMEHHE OCYIeCTB/ISAT, OCO3HAHHBLIM BLIOOp Oyayiied mnpodecCroHaTbHOM
JessTelbHOCTU B 00mactu Orosioruu, MeAvLMHbl, OMOTeXHO/IOTHY, BeTepUHAapUH,
CeJIbCKOTO XO035MCTBA, THILEBOUW TPOMBIIIJIEHHOCTH, YTAYO/IATh MO3HaBaTe/TbHbIN
MHTepec, HallpaB/ieHHbIN Ha OCO3HAHHBINA BHIOOP COOTBETCTBYMOIIEH rpodeccuu u
npojio/bkeHWe  OMOOrMueckoro o0Opa3oBaHUs B OpraHU3alLUsiX CpeHero
npogecCrOHaTBLHOTO U BbICIIEro 06pa3oBaHUsl.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KonnyecTBo yacoB
HaumeHoBaHue pa3je/ioB U TeM
Ne n/m KoHTpPO/IBHBI IpakTuueckue | J/IEKTPOHHbIE PeCypChI
nporpamMmal Bcero
e paboTbI padoThI
bubmmoreka IIOK
1 Bbuonorus Kak Hayka 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo0.ru/863e632a
bubmioreka LIOK
2 JKuBsle cucre 3yuyeHue 2 0 0
HBBIE CHCTEMBL | MX M3y HeRH https://m.edsoo.ru/863e6122
3 Bbuonorust Knetku 2 0 0.5 Bubmmorexa I[OK
https://m.edsoo.ru/7f41c292
bub6 OK
4 Xumurueckasi OpraHusanus KieTku 10 0 1 nommorexa L
https://m.edsoo.ru/863e674e
bubmmoreka [IOK
5 Ctpoenue u GyHKLUN K/IeTKU 8 0 2 https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢
6 OOMeH BelleCTB U TIpeBpalljeHre SHeprur B 9 0 1 bubmioreka LIOK
KJIeTKe https://m.edsoo0.ru/863e766¢
- HacnencreeHHast UHpopMalius U peaiv3aiiys 9 0 0.5 bubmoreka IIOK
eé B KJIeTKe ) https://m.edsoo.ru/863e796e
bubmoreka LIOK
X 7 1
8 H3HEHHBIM LI KIETKH 6 0 https://m.edsoo.ru/863e7f4a
bubmmoreka IIOK
9 CtpoeHue u QYHKLMHA OPraHU3MOB 17 0 1.5
P QyniuyH op https://m.eds00.ru/863e8436
b K
10 Pa3mMHOXeHMe U pa3BUTHe OPraHU3MOB 8 0 1.5 ubmmorexa [0

https://m.edsoo.ru/7f41c292




['eneTHka — HayKd O HaC/leJCTBEHHOCTHU 1

bubmioreka LIOK

1 U3MEHUHBOCTU OPraHu3MOB 2 0-5 https://m.edsoo.ru/863e86£2
bubmoTeka LIOK
12 3aKOHOMEpPHOCTH HaCJIeICTBEHHOCTU 10 1 hitps://m.edsoo.ru/86308878
bubmioreka LIOK
13 3aKOHOMEPHOCTH U3MEHUUBOCTHU 6 1 hitps://m.edsoo.r/863e8efe
14 ['eHeTyrKa yesioBeKa 3 0.5 Bubmiorexa OK
https://m.edsoo.ru/863e8d78
15 CeJiek1jusi OpraHu3MoB 4 1 Bubmiotexa OK
https://m.edsoo.ru/863e9214
bubmmoreka [IOK
1 b 4
6 WOTEXHOJIOTHSI U CUHTeTUYeCKasi OMoJIorust 0 https://m.eds0o.n/86369336
17 Pe3sepBHOe Bpems 1 0
OBHUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 13




ITIOYPOYHOE IVNIAHNPOBAHUE

10 KJIACC
Ne KonnuecTBo uacos Nara
w/n Tema ypoka Beero KonTposbHble | [IpakTHnuecku ——
padoThI e paboThI

1 Burosiorust Kak KOMITJIeKCHast HayKa M Kak uacTb 1 0 0 03.09
COBPEeMEeHHOT0 0011]ecTBa

2 ’KviBble cHCTeMbI M UX CBOWMCTBA 1 07.09
YpoBHeBasi OpraHy3aljysi )KUBbIX CUCTEM 1 07.09

4 Vcropus OTKpBITHSA U M3y4yeHUs KieTKU. KietouHas Teopust 1 10.09
MeTo bl MOJIEKY/ISIPHOM U K/IETOYHOM OMOJIOTHH.

5| Gaonorum Gponarorpain onextpotor ! 0 05 | 1409
muddepentranbHoe LeHTprdyrupoBanue, I11P)»

6 XUMUYeCcKUil COCTaB KIeTKU 1 14.09
MuHepa/bHbIe BellleCTBa KJIeTKU, UX OHoJiornyeckasi poJib 1 17.09
OpraHryeckue BelllecTBa KjieTKu — Oesiku. JlabopaTopHast

8 pabota «O6Hapy>keHHe Oe/TKOB C TTOMOIIbI0 KaueCTBEHHBIX 1 0 0.5 21.09
peakLmn»

9 CoiicTBa, K1accupukalys U QyHKLUU OeKoB 1 21.09

10 OpraHuueckue BellleCTBa KJIeTKA — YIJIeBO/bI 1 24.09

11 OpraHnueckue BelecTBa KJIeTKA — JIUMU/bI 1 28.09
Hyxknennossle kuciotsl. JJHK u PHK. JlabopatopHas

12 pabota «VccinejoBaHre HYK/IEMHOBBIX KMCJIOT, BbIIe/IEHHBIX 1 0 0.5 28.09
13 KJIETOK Pa3/IMYHbIX OPraHU3MOB»

13 Crpoenue u @pyHkuun ATO. [Ipyrue 1 0 0 01.10




HyK/aeo3uaTpudochatel (HTD)

CekBenupoBanue [THK. MeTozbl TeHOMUKH,

14 0 05.10
TPaHCKPUITTOMUKH, TIPOTEOMUKH

15 MeTopB! CTPYKTYPHOM OH0/I0THN 05.10

16 Tunel KneTok. [IpokaproTUUecKas KieTka 08.10

17 CTpoeHMe s3yKapuoTHuecKoi kieTku. [1pakTryeckasi pabora 0.5 12.10
«/3yueHne CBOWCTB K/I€TOUHOM MeMOpaHbI» '

18 [ToBepXHOCTHBIN amnmapaT KJIeTKu 0 12.10
OpHOMeMOpaHHbIe OpraHOM/IbI KieTKH. [IpakTuueckast

19 pabota «/3yueHue ABWKEeHUs LUTOT/Ia3Mbl B PACTUTETbHBIX 0.5 15.10
KJIETKaX»
[TosryaBTOHOMHBIE OpPraHOM/IbI KJIETKW: MUTOXOH/PUH,

20 ractugpl. JlaboparopHasi pabora «MccnenoBanve 0.5 19.10
T71a3MOJIM3a U JleTy1a3MoJIv3a B PaCTUTE/bHBIX KIeTKax»

21 HememOpaHHbIe OpraHOW/bI K/IETKH 19.10

22 CtpoeHnue U QyHKLMH si7[pa 22.10
CpaBHHUTe/IbHAs XapaKTePUCTHKA K/IeTOK 3yKapHoT.

23 JIabopaTopHasi paboTa «/3yueHre CTPOEeHHs KIIETOK 0.5 26.10
pa3/InYHbIX OPraHU3MOB»
AccuMUSLMA Y IUCCUMWISILIUSA — JIB€ CTOPOHbI

94 meTtabosiu3ama. Turel oOMeHa BertiecTB. JlabopaTopHast 0 26.10
paborta «/3yueHre KaTaIMTUUECKON aKTUBHOCTU KaHUKYJIbI
(hepMeHTOB (Ha IpUMepe amusIa3bl WK KaTasiasbl)»
depMeHTaTUBHBIN XapaKTep peaklyi KJIeTOUHOI0

oe meTtabosim3ma. JlabopaTtopHasi pabora «/3yueHne 05 09.11

(hepMeHTaTHBHOTO paciieryieH s epoKCHa BOJOPOAa B
PaCTUTE/TbHBIX U )KUBOTHBIX K/IETKAX»




26 benKu-akTHBAaTOPBI U Oe/TIKU-UHTUOHUTOPEI 1 09.11
27 ABTOTpO(HBIN TUIT 0OMEHa BelecTB 1 12.11
28 doTOCUHTE3 1 16.11
79 ESTM;)CCI/II/I:TT:; iliioM[;iT;If:ea; >[))a60Ta «CpaBHeHHe TIPOL[eCCOB 1 0 0.5 16.11
30 Amnaspo06Hbie opraHu3mbl. Bussl 6poskenusi. JlabopaTopHasi 1 0 0 1911
pabota «CpaBHeHUe TIPOLeCCOB OPOXKEeHUS U JIbIXaHHUSI»
31 A3po6HbIe OpraHu3Mbl. ITarbl SHEPreTUYECKOr0 0OMeHa 1 0 0 23.11
| D e e s e AT || e
33 Peakijuu MaTpUUHOrO CHMHTe3a 1 26.11
34 TpaHcKpuriyss — MaTpyuuHbIv cuHTe3 PHK 1 30.11
35 TpaHciALus 1 eé 3Tarbl 1 30.11
36 I6<eOHAIZPOBaHI/Ie aMHHOKHUCJIOT. Posib pubocom B OHOCHHTe3e 1 0 0 03.12
37 OpraHu3anusi reHoMa y IPOKapyuoT U 3YKapuoT 1 07.12
38 Moneky/isipHble MeXaHU3MbI SKCIIPECCHUU F'eHOB Y 3YKapUOT 1 07.12
Bupycbl — BHeK/IeTOUHbIe ()OPMbI KU3HU U 00/IUraTHbIe
39 napa3uthl. [IpakTuueckasi pabora «Co3zaHue MofeTn 1 0 0.5 10.12
BUDYyCa»
40 BupycHble 3a60/1eBaHUs Ue/I0OBeKa, )KUBOTHBIX, PaCTeHUI 1 0 0 14.12
41 HaHoTexHosi0ruu B OMO/IOTUY U MeIULIHE 1 0 0 14.12
42 JKW3HEeHHBIN I[[UK/T KIeTKU 1 0 0 17.12
43 Martpuunsbiii cunTe3 [JHK 1 0 0 21.12
44 Xpomocomel. JTabopaTopHasi paboTa «VI3yyeHre XpoMOCOM 1 0 0.5 21.12

Ha I'OTOBLIX MHUKPOIIperiapdTax»




45 [eneHvie K1eTKM — MUTO3 1 0 0 24.12
Tunbl KneTok. KaprokrHes u LiutokuHes. JlabopatopHast
46 pabora «HabsroieHre MUTO3a B K/TleTKaX KOHUMKA KOpellka 1 0 0.5 28.12
nyka (Ha TOTOBBIX MUKpOTIperiapaTax)»
28.12
47 Perynsuus >KMU3HEHHOT 0 LIMK/Ia KJIeTOK 1 0 0 KaHUKyn
bl
48 Opranusm Kak efjuHoe 1jejioe 1 0 0 11.01
49 TkaHu pszTeHI/H‘/’I. JlabopaTopHast paboTa «/3yueHre TKaHel 1 0 0.5 11.01
PaCTeHHK»
0| e maneiomomne ! : 05 | 1401
1| toyeet opranos mersosoro pectemi ! : 0s | 1801
52 Ornopa Tena OpraHu3MoB 1 18.01
53 [Br>KeHre OpraHu3sMoB 1 21.01
54 [TuTaHue opraHU3MOB 1 25.01
eg [TuTaHue MO3BOHOUHBIX )KUBOTHBIX. [IUiljeBapuTebHas 1 0 0 25 01
cucTeMa uesioBeKa
56 [lpIxaHue opraHu3MoB 1 0 0 28.01
57 [pIxaHre MO3BOHOYHBIX YKUBOTHBIX M Ue/IOBeKa 1 0 0 01.02
58 TpaHcnopT BeleCTB y OPraHM3MOB 1 0 0 01.02
59 KpoBeHocHasi cvcTeMa 103BOHOYHBIX )KUBOTHBIX U Ue/loBeKa 1 0 0 04.02
60 Boigenenue y opraHu3mMoB 1 0 0 08.02
61 3alyra y OpraHu3MoB 1 0 0 08.02
62 VIMMyHHas crcTeMa uesioBeKa 1 0 0 11.02
63 Pa3/[paKUMOCTb U PEryJIsiLiisl Y OPraHu3MOB 1 0 0 15.02




['ymopanbHas perynsuys U SHA0KPUHHAs chucTeMa

64 0 15.02
>KUBOTHBIX U UesioBeKa

65 @DopMbI pa3MHO>XEeHUs] OPraHU3MOB 18.02

66 [TonoBoe pa3MHOXKeHHE 25.02

67 Metio3 01.03
'ameTorene3. O6pa3oBaHue U Pa3BUTHE TIOJIOBBIX K/IETOK.

68 JlabopaTopHast paboTa «/3yueHre CTPOeHUs TIOJIOBBIX 0.5 01.03
KJ/IETOK Ha FTOTOBBIX MUKpOIIperapaTax»

69 WuauBuayanbHOe pa3BUTHE OPraHU3MOB — OHTOTeHe3 04.03

70 3ak/a/ika OpraHoB U TKaHel 13 3apOo/blllIeBbIX JINCTKOB 11.03
PocT u pa3BuTHe )KUBOTHBIX. JTabopaTopHast paboTa

71 «BpIsiBIeHMe TPU3HAKOB CXO/CTBA 3apO/IbILIIei 0.5 15.03
TO3BOHOYHBIX KMBOTHBIX»

7 Pa3MHOKeHHe U pa3BUTHe pacTeHuH. JlabopaTtopHasi paboTa 0.5 15.03
«CTpoeHMe OpraHOB pa3MHOXKEeHUsI BBICIIIUX PAaCTeHUMN»

18.03
73 VcTopusi CTaHOBNIEHUSI U Pa3BUTHS TeHETUKU KaK HayKu 0 KaHUKyN
bl

OCHOBHBIE TIOHATHS U CUMBOJIbI TeHeTHKH. JlTabopaTopHast

74 pabora «/Ipo3odusia Kak 00bEKT reHeTUUECKUX 0.5 01.04
HCCIieIoBaHUN»
3aKOHOMEpPHOCTU Hacjie/JoBaHUsI MPHU3HAKOB.

75 MonorubpugHoe ckpelifuBanue. [IpakTuueckast pabota 0.5 05.04
"M3yueHue pe3ybTaTOB MOHOTUOPUIHOTO CKPEIMBaHUS Y '
npo3odunb”

76 LluTonornyeckrie 0CHOBbI MOHOTHOPHUIHOTO CKPeL[UBaHMUS 0 05.04




77 Amnanusupytoliee ckpelrBaHve. HermosiHoe JOMUHUpOBaHWe 1 0 0 08.04
HurnbpuzaHoe ckpemuBadye. [TpakTuueckast paboTa 12.04
78 «/3yueHue pe3ynbTaTOB AUTMOPUAHOTO CKPeIMBaHUS Y 1 0 0.5
ZPO30(UIIbI»
79 [luTonornyeckrie OCHOBBI IUTMOPUHOTO CKPEIIMBAHKS 1 0 0 12.04
80 CuerieHHOe Hac/leJoBaHHe MPU3HAKOB 1 0 0 15.04
81 XpoMOCOMHasl Teopusi HacJie[[CTBEHHOCTH 1 0 0 19.04
82 I'eneTuka mosa 1 0 0 19.04+
83 ['eHOTHII KaK 11e/I0CTHAsi CUCTeMa 1 0 0 KOppeK
84 E:;{g;j}t{{aemnﬁ KOHTPOJIb Pa3BUTHSI PACTEHUH, )KUBOTHBIX U 1 0 0 22 04
85 V3MeHUMBOCTb NMPU3HAKOB. BU/ibl 13MEHUMBOCTH 1 26.04
86 MopaudukalioHHast U3MeHUYMBOCTh 1
BapualMoHHbIM psiZl ¥ BapyualMOHHAasi KpUBasl. 26.04+
87 JlabopaTopHast pa6U0Ta «VccnenoBaHre 3aKOHOMEPHOCTEHN 1 0 0.5 KOPPEKT
MOIU(UKALIMOHHOM W3MeHUnBOCTU. [TocTpoeHue
BapUaLIMOHHOTO PsiZia U BAPUALIMOHHOW KPHBOW»
38 Ej;:;zﬁzngxaﬂ WU3MEeHUMBOCTb. KOMOMHaTHBHAs 1 0 0 29.04
e o | 1|
90 EEI;:ZPC:OM;EIII-(I:CTI/I MYTaLMOHHOI0 TIpoLiecca. JNUreHeTHKa U 1 0 0 03.05
91 ['enetuka I—IEJIOBEKa.UHpaKTI/I‘JECKaH pabora «CocTaBeHue 1 1 0 0.5 06.05
aHa/Ii3 poJIOC/IOBHOM»
92 MeTozbl MeULIMHCKOW FeHeTUKU 1 10.05+
93 3HaueHHe MeJULIMHCKOW F'eHeTHKH B MPe/IOTBPALLleHUH U 1 KOppeK




JIeYEeHWH FeHeTUUeCKHUX 3a00/1eBaHul yeioBeKa

OcCHOBHBIE MIOHATHS cesleKiyu. JlTabopaTopHast paboTa

94 «/3yueHne COpPTOB Ky/IbTYPHBIX PACTEHUI U MIOPOJ, 1 0.5 10.05
JIOMAIIIHUX KUBOTHBIX»
95 MeTo/ibl ceNleKIIMOHHOM paboThl. JlTabopaTopHasi paboTa 1 0.5
«/3yueHue MeTO/|0B CeneKLIUM pacTeHU» 13.05+
96 JocTrkeHUs ceneKLMY pacTeHUH U KUBOTHBIX. 1 0 KOppeK
[TpakTryeckast paborta «[IpuBHUBKa pacTeHU»
97 CoxpaHeHHe, U3yueHNe U UCII0/Ib30BaHNe TeHeTUUeCKUX 1 0
pEyp 17.05+
BbroTexHo/IOTHs KaK HayKa M OTpac/ib TIPOU3BO/CTBA. KoppekK
98 [TpakTrueckasi pabota «/3yueHre 00beKTOB 1 0.5
OroTeXHOIOTUU»
99 OCHOBHBIE HarlpaB/IeHUs] CHHTeTHUECKON OMOIOrur 1 17.05
100 XPpOMOCOMHas ¥ TeHHasl MTH)KeHepUst 1 20.05
101 MeuiHCKre OMOTeXHOIOTUU 1 24.05
102 Pe3epBHbIi1 ypOK. HOBT(jpeHI/Ie, 0606111eHYE, 1 0 24.05
cucTeMaTU3aLysl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

o buonorus, 10 knacc/ ITaceunuk B.B. Mocksa «IIpocsenjenue» 2024

o [Ipunoxenue B nanke KM

METOANYECKHWE MATEPUAJIbI JI1 YUUTEJIA

https://catalog.prosv.ru/item/8040

INPPOBbBIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET
https://rosuchebnik.ru/material/ege-po-biologii-zadanija-s-risunkami/
https://www.kop.ru/handbook/v-pomoshch-uchitelyu/obrazovatelnye-internet-

resursy-po-biologii/?ysclid=lmn3iiopyh106849093






