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INOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o yueOGHOMy TipeaMetry "Buonorus” (gmamee - Guosiorusi) Ha
ypOBHe cpefiHero obOiiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dejiepanbHOTO
3aKoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit @esepaniym»,
dI'OC COO, Konueruy IIpernojilaBaHus yueOHoOro rpeamera «buonorus» wu
OCHOBHBIX T10JI0’KeHUH (peiepanbHOM paboueii TporpaMMbl BOCITUTAHUS.

YuebHbiii nipeiMeT «buosorus» yriay6néHHoro ypoBHsi usydenus (10-11
K/1aCChl) sIBJISIETCS OAHUM K3 KOMITOHEHTOB IpeiMeTHON obsactu «EcTecTBeHHO-
HayuHble TipeAMeThbl». CorsiacHo mnonoxkeHusiMm @OI'OC COO mnpoduabHbIe
ydyeOHbIe TIpeIMeThbI, U3yuaeMble Ha YriayO/IEHHOM YPOBHe, SIBSFOTCS CIIOCOO0M
mubdepeniaiiii  00yueHUsI Ha YpOBHe cpefiHero o061ero o6pa3oBaHusl |
MpY3BaHbl 00eCreunTb MPeeMCTBeHHOCTh MEXXIY OCHOBHBIM OOLUM, CpeJIHUM
o0IMM, cpeHUM TIpodeCcCHOHATFHBIM M BBICIIMM 0Opa3oBaHUeM. B To ke BpeMms
KOKAbIH M3 93TUX yueOHBIX TMpeAMeTOB [0/DKeH ObITh OpHWeHTHMPOBaH Ha
TIPUOPUTETHOE pellieHre 00pa30BaTe/bHbIX, BOCIUTATE/NbHBIX M pa3BUBAIOIIUX
3a7lau, CBsI3aHHbIX C TMpodopueHTalyeli 00yJarIUXCd W CTUMYJIUPOBaHUEM
WHTepeca K KOHKDeTHOM 00JlaCTH HayuHOTO 3HaHWs, CBSI3aHHOTO C OuoJsioruew,
MeULMHOW, SKOJIOTUeM, TICUX0/I0THUeH, CIIOPTOM WX BOEHHBIM ZI€/I0M.

[Tporpamma 1o yuebHOMy mipegmeTy "buonorus” [JaéT mpejcTaB/ieHHe O
[eJid M 3ajladax u3yueHWs ydeOHoro mpeamera «buonorus» Ha yriay0iéHHOM
yYPOBHe, oripejiefisieT 00si3aTe/ibHOe (MHBapHaHTHOE) TpeZIMeTHOe COo/iepyKaHue, ero
CTPYKTYpUDOBaHWe TIO0 pa3fejaM M TeMaM, paclipejiejieHde [0 Kjaccam,
peKoMeH/lyeT TI0C/ie[loBaTe/IbHOCTh H3ydyeHuss yuyeOHOro martepuana C y4uéTOM
MEXIpPeAMETHbIX W BHYTPUIIPEIMETHBIX CBsI3eM, JIOTMKKA yueOHOro IIpoliecca,
BO3pacTHbIX 0COOeHHOCTel oOyuaroiuxcsa. B mporpamme 10  OHOIOTHM
peasM30BaH TPUHLIUI TIPEeMCTBEHHOCTU C HW3ydyeHWeM OWOIOTMM Ha YpPOBHE
OCHOBHOrO  obimiero obOpa3oBaHusi, Osarofiapss uemy TPOCMAaTpPUBAETCS
HarpaB/IeHHOCTb Ha  TIOC/eAylolljee  pa3BuTHe  OWOJIOTMUECKUX  3HAHUM,
OpPHEHTHPOBaHHBIX Ha ()OpMUPOBaHUE eCTeCTBEHHO-HayYHOT0 MHPOBO33peHwUs,
9KO0JIOTUYECKOTO MBbIIIJIeHUs, TIpeJCTaB/leHrdi O 370poBoM obpase >XM3HHU, Ha
BOCTIUTaHHWe OepeXXHOr0 OTHOIIIEHUSI K OKpy)Katolljeli npupogHoi cpenie. B
nporpaMMe 1o OHOJIOTWM TakXKe TOKa3aHbl BO3MOYKHOCTH yuyeOHOro Tipemera
«buonorust» B peanmuzauyu  TpeboBanmit ®I'OC COO K IUIaHUPYeMbIM
JMYHOCTHBIM, MeTarpeAMeTHbIM U TIpe]MeTHbIM pe3y/ibTaTaM o00OyueHHs U B
¢bopMHpOBaHHMY OCHOBHBIX BUJIOB yueOHO-TIO3HABaTeNbHOW  [1esiTeIbHOCTU
00yuarIIMXcss TI0 OCBOEHUIO COjlep)KaHus Ouosornyeckoro oOpa3oBaHUsS Ha
yPOBHe cpefiHero o01ijero obpa3oBaHwUs.

YueOHbIl TipeaMeT «bronorusi» Ha ypoBHe cpejiHero obiiero obpa3oBaHus
3aBepilaeT Ouosoruyeckoe oOpa3oBaHMe B 1IKOJe W OpPWEHTHMPOBaH Ha



paciiiMpeHye W yriayOsieHre 3HaHUN OOydaroluXCs O >KUBOW TIPUPOJie, OCHOBAX
MOJIEKYJIIPHOM ¥ K/IeTOUHOW OWO0rvy, 3MOPHOJIOTHA W OWOJIOTUHA pa3BUTHS,
reHeTUKH, CesIeKI[MH, OM0TeXHOJIOTUH, SBOTIOI[MOHHOTO YUeHUS U 9KOJIOTUH.

V3yuyenne yuebGHOro rmpeamera «buosiorvs» Ha yIyyb/JeHHOM ypOBHE
OPHEHTUPOBAHO Ha TIOJTOTOBKY OOy4YaroIUXCs K TIOC/eAYIOIIeMY TOTyUYeHUIO
buonornueckoro obpa3oBaHMs B By3aXx W OpraHu3alUsX  CpeJHero
npocdeccroHanbHOr0 0bpaszoBaHusi. OCHOBY ero Co/iep>KaHusi COCTaBJ/IsieT CUcTeMa
OvonorMuecKUx  3HaHWM, TIOJIyUeHHBIX TPH  H3YYeHUH  OOyUaroIuMHCS
COOTBETCTBYIOI[UX CHUCTEMATUUECKUX Pa3zie/ioB OMOIOTHM Ha YPOBHE OCHOBHOT'O
obrero obpaszoBanusi, B 10—11 k/maccax 3TH 3HAHUS IMOy4YarOT pa3BuTHe. Tak,
paciivpeHbl W yriyOsieHbl OHO/IOTMUecKre 3HaHWSI O pacCTeHUsIX, >XUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me UesjiOBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KW3HH,
JOTIOTHATETbHO BK/TFOUEHBI OMO/I0THUecKre CBe/leHHs IPUK/IaZHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCII0/b30BaTh KaK OPUEHTUPHBI [JIs1 TIOC/IeyHOLIEero
BbiOOpa mpodeccun. Bo3morkHa Takke HHTerpaiusi 6MOJ0rMuyecKux 3HaHUM C
COOTBETCTBYIOIMMY 3HAHUSMU, TTOTyYeHHBIMH OOYUaloOIUMUCS TIPU U3YUeHUH
bur3uKY, XUMUH, reorpadry U MaTeMaTUKU.

CtpykTypa miporpamMmbl I10 ydyebHOoMy mpeamety "Buomnorusi" oTpakaer
CHUCTEMHO-YPOBHEBBIM M 3BOJIIOLIMOHHBIN TIOAXO/AbI K HW3yueHHI0 OHOIoruu.
Cor/iacHO UM, U3yuarOTCs CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIe /sl XKUBBIX
CUCTEeM Pa3HOT'0 YPOBHSI OpraHM3aliiy, SBOJIIOLIMU OPraHUUecKoro Mypa Ha 3emiie,
COXpaHeHHs1 OHMOJIOTMUeCKOro pa3HooOpa3us TtutaHetbl. Tak, B 10 Kimacce
M3y4aloTCsl OCHOBbI MOJIEKY/ISIPHOM U K/IeTOUHOW Onosiorvv, 3MOpHOIOTHUM U
Ouvonoruu pasBUTHS, T€HETHUKHU M CeJeKI[UH, OMOTeXHOJOTMM W CHUHTETUUYECKOU
OMOJIOTHH, aKTyaJW3UPYIOTCS 3HaHMUS OO0yuaromuxcs 1o OoTaHHKe, 300/I0THH,
aHaToMuH, (usronoruu uesoBeka. B 11 Kiacce H3yuyarOTCs 3BOJIOLMOHHOE
yueHue, OCHOBbI 9KOJIOTHH U yueHUe 0 bruocdepe.

YuebHbli  TipeiMeT — «buosiorusi»  Mpu3BaH ~ 00ecreuruTh ~ OCBOEHHE
00yuaroluMuCcs OHM0/IOTHUeCKUX TeOPUI U 3aKOHOB, WjleH, TIPUHIIUIIOB U MpaBu/I,
JIe)KalluX B OCHOBE COBPEMEHHOU eCTeCTBeHHO-HAayYHOU KapTHUHbI MUPA, 3HAaHUU O
CTPOEHUU, MHOroobpasum U OCOOEHHOCTSIX K/IeTKH, OpraHu3Ma, MOIMy/IsLuY,
OuoIeH03a, IKOCHUCTEMBI, O BBIJJAIOITUXCS HaYUHBIX JOCTVKEHHUSIX, COBPEMEHHbIX
WCC/IeJOBAaHUSIX B OMOJIOTHH, TIPUK/IAJHBIX acrieKTax OMOooruuyeckux 3HaHWM. [is
pa3BUTHSI U TIOAJep>KaHUs HHTepeca OOydYarIMXcs K OWOMOTMM Hapsgy Co
3HauWTeTbHLIM 00BEMOM TEOPeTUUYECKOTO MaTepHasa B COZepKaHWUU TPOrpaMMbI
1o OMOJIOTUU MPelyCMOTPEeHO 3HAKOMCTBO C UCTOPHEM CTAHOBJ/IEHUSI U Pa3BUTHS
TOM WIA WHOW 00/1acTH OMOJIOTMM, BK/IAZIOM OTEUYEeCTBEHHBIX U 3apyO0eKHbIX
YUEHBIX B pellieHre BaKHEeUIINX OM0I0ruuecKuX 1 9K0JI0THYecKuX IpobsieM.



Llenb u3yuenusi yuebHOro mpeamMeTa «brosorus» Ha yriy0jgeHHOM ypOBHE —
oB/laZieHWe  OOyYaroIIMMMCS  3HAHUSIMU O  CTPYKTYPHO-(YHKLMOHA/TBEHOU
OpraHM3allMi JKMBBIX CHUCTEM PA3HOrO0 paHra W mnpuobpeTeHWe yMeHHUH
WCTI0/Tb30BaTh TH 3HAHUS B (POPMHUPOBAHUHW WHTEpeca K orpe/ie/IEHHON 006/1acTH
npoeCcCUOHAILHOM  [1eATe/TbHOCTH, CBSI3aHHOM C OwoJiorvei, WIM K BBIOOpY
y4ueOHOT0 3aBefieHHs /1JIs TIPO/IOJKeHUsT OHM0IOruueckoro o0pa3oBaHusI.

MocTkeHWe 1lelM  HW3ydeHUsT YyueOHoro mpeamera «bBuosorus» Ha
yriy6/1EHHOM ypPOBHE 00ecrieurBaeTCsi pellieHrueM CreyHoIuX 3aau:

OCBOeHHe 00YJarIMMHUCA CUCTeMbl OMOOTrMYeCKUX 3HaHWM: 00 OCHOBHBIX
O6uronorMUeCcKUx TeopusiX, KOHLeTIUSIX, TUTI0Te3aX, 3aKOHaX, 3aKOHOMEePHOCTSIX U
IIpaBH/IaX, COCTABJISIOIIMX COBPEMEHHYIO eCTeCTBEHHO-HayUHYIO0 KapTHHY MHpa; O
CTPOEHWM, MHOTr000pa3vM W OCOOEHHOCTSIX OMOJIOTHYeCKMX CHUCTeM (KJIeTKa,
OpraHu3M, TMOMyJISAIus, BUA, OHoreoiieHo3, brocdepa); 0 BbIJAIOIUXCS OTKPBITHSIX
Y COBpeMeHHbIX UCC/IeIOBaHUSIX B OM0JIOTHY;

O3HAaKOMJIEHHE OO0yYaroIuXxcsi C MeTOJaM{ TIO3HAHWS JKUBOW TIPUPO/IbI:
HCC/IeJOBaTe/IbCKUMA ~ METOZlaMM  OMOJIOTHYeCKMX HayK  (MOJIeKY/ISApHOU |
K/IETOUHON OHWoJIoruy, >SMOPUONOrMM W OWOJIOTUM Pa3BUTHS, TE€HETUKH W
ce/ieKLIUd, OWOTEXHOJOTUM W CHUHTeTHYeCKOW OHO0JIOTHH, TaJleOHTOJIOTHH,
9KOJIOTMM);  METO/IaMM  CaMOCTOSITeJIbHOTO  TIpOBeZIeHus1  OMOJIOrMueCcKuX
HCCiejoBaHUM B JslabopaTopuM ¥ B Tipupofie  (HaOmiofieHuWe, W3MepeHue,
9KCTIePUMEHT, MO/ie/TMPOBaHUe);

oB/iaZieHe  OOyUarOLUMHUCS  YMEHUSIMHU: CaMOCTOSTe/TbHO  HaXO/WTh,
aHa/IM3UPOBaTh W HCITO/Ib30BAaTh OMOOTMUECKYI0 HH(OPMAIUIO; IT0b30BaThCS
OUMOMOTMUeCKON TEePMUHOTIOTHMEM W CHUMBOJIMKOMW; YCTaHABIWBATb CBSI3b MEXIY
pa3BUTHEM OWOMOTMM W  COL[MATbHO-9KOHOMHUYECKUMH W KOJIOTHUYeCKUMHU
npobsieMaMyl  uesiOBeueCTBa; OL|eHWBaTh TIOC/Ie[CTBUSI CBOEH [1esTebHOCTH TI0
OTHOIIIEHWIO K OKpY’Karolllel TpUpOAHON cpefie, COOCTBEHHOMY 3/10POBBIO U
3[JOPOBBI0  OKDY)KAIOIIUX  JIIOJlel; 00OCHOBBIBAaTH W COO/MIOZIaTh  MephI
npodrIaKTUKKA UHQEKI[MOHHbIX 3a0o/ieBaHuH, TpaBWia TIOBe/leHUsI B TIPUPOZie U
obecrieueHusi 6e30MacHOCTA COOCTBEHHOM >KM3HEAEesTeTbHOCTA B Upe3BbIUaiHbIX
CUTyal[UsIX TPUPOAHOTO W  TEXHOTeHHOrO0 XapakTepa; XapaKTepPU30BaTh
COBpeMeHHbIe HayuHble OTKPBITHS B 00/1aCTH OUOIOTHH;

pa3BUTHE y 00yUaroIuXCs UHTE/JIEKTYya/bHbIX ¥ TBOPUECKUX CITOCOOHOCTeM
B TIpOL[ecCe 3HAKOMCTBA C BBbIJAIOIIMMUCS OTKPBITUSIMM W COBPEMEHHBIMU
WCCNeIOBaHUSIMM B OHOJIOTUM, pelllaeMbIMU €el0 TpobsieMaMu, MeTO/[0/I0THe
610/1I0rNUeCcKOro HCCIIeJOBaHMS, TIpOBe/IeHSI 9KCTIepUMEeHTaTbHbIX
WCC/IeJOBaHUM, pellieHus: OM0/IOTUUeCKUX 3a/lay, MO/Ie/TMPOBaHUsT OUOIOTUUeCKUX
00BEKTOB U TTPOLIECCOB;



BOCIIMTaHWe y 00yuaroIuxcsi IeHHOCTHOTO OTHOIIEeHHs K >KUBOM MPUPO/Jie B
LIeJIOM U K OT[ieJIbHbIM eé 00beKTaM U siBleHUsIM; (hOpMUPOBaHKe 3K0JI0TYeCKOH,
reHeTUYeCKOM TrpaMOTHOCTH, O0OIeil Ky/JbTypbl TIOBeJleHHsI B TIPUPOJE;
VHTerpaluy ecTeCTBeHHO-HayUHbIX 3HAaHUM;

nprobpereHre  00OyuyarOIIMMHKCS ~ KOMIIETEHTHOCTH B paljMOHAJbHOM
NPYUPO/OTI0/Ib30BaHUU  (COO/IOleHre TIpaBU/ TIOBeJleHUs B TIPUPOJe, OXPaHbl
BU/IOB, SKOCUCTeM, Ouocdepsl), coXxpaHeHUM COOCTBEHHOTO 3/I0POBbsI U 3/10POBbSI
OKpyXKarolux Jogeid (cobmozeHuss wmep MpoduIakTUKU  3aboJieBaHMUM,
obecrieueHrie 0e30MACHOCTH JKH3HEZEATeTbHOCTU B Upe3BbIYaMHBIX CUTYaLUsX
NPUPOJHOTO U  TEXHOTeHHOrO XapakTepa) Ha OCHOBE  HCIIO/Ib30BaHUS
OuronoruuecKux 3HaHUM U yMeHUM B MOBCeHEBHOM XKU3HUY;

Co3/laHMe  YCJAOBMW  [jid  OCO3HAHHOTO  BbibOpa  OOYyYarOL[UMUCS
VIH/IUBU/1ya/IbHOU obpa3oBarebHOM TPaeKTOPUH, CIIOCOOCTBYIOITEH
nocseyoLemMy MOpogecCHOHaIbHOMY CaMOONpPe/E/eHN0, B COOTBETCTBUM C
VHAUBU/1yaJIbHBIMU UHTE€PeCaMU 1 TTOTPeOHOCTSIMU pervoHa.

OOb11iee yKC/I0 YacoOB, OTBe/IEHHBIX HA M3yueHWe OMOIOrUU Ha yry0seHHOM
ypOBHe cpeziHero obiriero obpasoBanusi, coctapssieT 204 yaca: B 10 kmacce — 102
yaca (3 vaca B Hefiest0), B 11 kmacce — 102 yaca (3 uaca B HeZieJto).

OTbop opraHu3aLMOHHBIX (OPM, METOJOB U CpeACTB oOyueHusi 6Guooruu
OCYILIeCTB/ISIETCSI C YUETOM CIlelM(UKU ero COoJepKaHusl U HalpaB/IeHHOCTHU Ha
npojio/bkeHWe  OMOOrMueckoro o0Opa3oBaHWs B OpraHU3alLUsiX CpeHero
npogeCCHOHATBFHOTO U BbICILIEr0 0Opa3oBaHUsl.

Ob6s13aTe/IbHBIM YCI0BUEM TPU 00yueHuM OUOIOrUu Ha yriy0/éHHOM YpOBHe
SIBJISIETCSL TIPOBeZleHre J1abopaTOpHBIX U TpakThuueckux pabor. Takke yuwactue
00yuarolIyXcs B BBINOJIHEHUU TIPOEKTHBIX U yueOHO-HCC/eloBaTeTbCKUX pabor,
TeMaTUKa KOTOPbIX OIpejesieTcss yuyuTejeM Ha OCHOBE  HMEIOLUXCH
MaTepuaabHO-TeXHUUYECKUX PeCYPCOB U MECTHBIX MPUPOAHBIX YCIOBUM.



COAEPXXAHUE OBYUEHUA

10 KJIACC

CopepykaHve nporpamMMbl, BblIeJIEHHOE KYypCUBOM, He BXOIUT B IPOBEPKY
rocyJjlapcTBeHHOU uToroBou arrectaumu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHasi 6uosorusi — KOMITJIeKCHasi Hayka. KpaTkasi HCTOpPUsST pa3BUTHS
buonorun.  BuosornueckMe  HayKd U M3ydyaeMble ~UMH  TIPOOJIeMBI.
@dyHJaMeHTa/IbHble, TPUK/IaJHble U TOUCKOBbIE HAayyHble HWCC/Ie[OBaHUS B
buooruy.

3HaueHue Guosiorny B (hOPMUPOBAHUM COBPEMEHHOW eCTeCTBEeHHO-HayuHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble C Ouosiorveit. 3HaueHWe OHOIOTUM B
MpaKTUUeCKOW [leSTe/IbHOCTU uejioBeKa: MeAUl[MHe, CeIbCKOM XO3SIMCTBeE,
TIPOMBILLIJIEHHOCTH, OXPaHe MPUPO/bL.

JdeMoHCcTpauuu

[TopTpetsl: Apuctotens, Teodpact, K. Jlunnel, XK. b. Jlamapk, Y. lapBuH,
Y. T'apBeis, I'. Mengens, B. Y. BepHagckuii, U. I1. ITaBnos, Y. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-PecoBckuii, [Ix. YorcoH, @. Kpuk, /1. K. bensies.

Tabmuipl u cxembl: «CBsi3b OWOMOTMM C APYTMMH HayKamu», «CucreMa
OMOIOTHYECKUX HAYK».

Tema 2. JKuBble CUCTeMbI M UX U3y4YeHUe

JKuBble cucTemMbl KakK TipegMeT u3ydeHus Ouonoru. CBONCTBA JKUBBIX
CUCTeM: €eJWHCTBO XWMHYECKOr0 COCTaBa, [JAWCKPETHOCTb U L|eJIOCTHOCTB,
C/IO)KHOCTb M YIIOPSIOUEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCITIPOM3Be/IeHre, Pa3ipa)KUMOCTb, U3MEHUMBOCTh, POCT U Pa3BUTHUE.

YpOoBHM oOpraHu3allid >KUBBIX CHUCTEM: MOJIEKY/ISIDHBIM, KJIETOUHBIH,
TKaHEeBbIM, OpraHU3MeHHBIN, TOMY/JIILIMOHHO-BUIOBOM, 5KOCUCTEeMHbIN
(buoreorieHoTHUeCKHil), OuocdepHbIit. IIpoijecchl, MPOUCXOAAIIME B IKUBBIX
cucteMax. OCHOBHbIe MpPU3HAKU >XUBOro. KW3Hb Kak (opma Cyll[eCTBOBaHUS
Marepuu. Hayky, n3yyaroiue K1uBble CUCTeMbI Ha Pa3HbIX YPOBHSX OpraHU3aLuu.

V3ydyeHue >KUBBIX CUCTeM. MeTozbl Ouosorndeckoid Hayku. Habmropenue,
V3MepeHue, SKCIIePUMEHT, CUCTeMaTr3alus, MetaaHanus. [IoHATHe 0 3aBUCUMOU 1
He3aBUCUMOW miepeMeHHOW. [lnaHupoBaHWe »3SKcrepumeHTa. [locTaHOBKa U
npoBepka ruroTe3. HyneBas rumore3a. IToHsTHe BLIOOPKH U €€ OCTOBEPHOCTD.
Pa3bpoc B Owosiornyeckux AaHHbIX. OlleHKa JOCTOBEPHOCTU TIOJyUeHHBIX
pe3ynbTaToB. IIpMuUMHBI UCKa)KeHUs pe3yJsbTaTOB SKcriepuMeHTa. [loHsThe
CTaTUCTHUYECKOTO TeCTa.

JeMoHCcTpanuun



Tabmurel U cxembl: «OCHOBHBbIE TIPU3HAKK JKU3HW», «bBuHoornyeckue
cuctembl», «CBOMCTBAa >XMBOM MaTepum», «YPOBHU OpraHU3alMyd >KUBOU
npupofbl», «CTpoeHWe >XUBOTHOU KJeTKW», «TKaHU >XMBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJIOBeUeCKOro opraHusMma», «buoreoueHnos», «buocdepa», «MeTobl
W3y4eHU sl )KUBOW MMPUPO/IbI».

OOGopymoBanue:  jabopaTopHoe  o0OOpyZioOBaHWE  [JI1  ITPOBe/IeHUs
HabJ/1r0/IeHuH, U3MepeHuH, SKCTIIepUMeHTOB.

IlpakTnueckas pabora «Vcrosb30BaHWe pa3MYHBIX METOJOB IIPU
V3YUEHUU >KUBBIX CUCTEM.

Tema 3. buosiorust Ki1eTku

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

MeToapl  MOJIEKY/ISIDHOM W KJIeTOYHOW  OWo/IorTMH:  MUKPOCKOIHS,
XxpoMarorpagus, 371eKTpodope3, MeTOJ, MeueHbIX aTOMOB, Au(depeHLIHATBLHOE
LeHTpU(yrupoBaHue, Ky/JbTUBUDOBaHUE KJeTOK. F3yueHue (HPUKCUPOBAHHbIX
K/1emoK. DneKTpoHHass MUKpocKornusi. KoHgokanbHas mukpockonus. BumasnbHoe
(npusicusHeHHOe) Uu3yyeHue KAemok.

JeMoHcTpanuun

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

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

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

IIpakTHueckas pabdora «M3yueHre MeTO/I0OB K/IETOUHOM OHomOrun
(xpomarorpadusi, 3sekTpodope3, auddepeHIMaIbHOE LIeHTPU(DYTUPOBAHUE,
[TLIP)».

Tema 4. Xummnueckas opraHnv3anus KJI1eTKH

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

Opranuueckue BelllecTBa KJeTKU. buosiornueckue monvuMepsl. besku.
AMUHOKUCTOTHBIN cocTaB 6enkoB. CTPYKTypbl O6enkoBoii MosekyJibl. [lepBruyHas
CTpyKTypa Oenka, TenTWgHasi CBs3b. BTopWuHas, TpeTUuHasi, YeTBepTHUUHas
CcTpyKTypbl. [JleHarypanms. CpoiictBa 0OenkoB. Knaccudukaiyss — 6enkos.
buonoruueckue ¢hyHKiuM 6e1KoB. ITpUOHDI.



YrneBoabl. MoHOCaxapuibl, Aucaxapy/bl, OJIUTOCaXapy/bl U MOIUCaXapU/bl.
OO6uuit  mmaH cTpoeHus W (GU3MKO-XUMUUECKHWe CBOWCTBA  yT/IeBOJOB.
bronornueckre yHKLMM yII€BO/OB.

Juruapt. TuapoduisHO-TUApodoOHbIe cBoicTBa. Knaccudukaiys UIyzoB.
Tpurnuuepuabl, Qocoaunuibl, BOCKUA, CTepouJbl. buonornueckue GyHKLIUU
munuzoB. OO61He cBoicTBa 6MO/TOTMUeCKMX MeMOpaH — TeKyUueCThb, CTTIOCOOHOCTh K
CcamM03aMbIKaHHI0, MMOTYTIPOHULIAEMOCTb.

Hyxnennosele xuciotel. [JHK u PHK. CrTpoeHue HYK/IEMHOBBIX KHUCJIOT.
Hyxneotuapl. Tlpunuyn komrieMeHTapHoCcTU. [IpaBuso Yapradda. CtpykTypa
IOHK — nBoiiHas crivpanbk. MecToHaxoxaeHne u 6uonornueckre pynkiuu THK.
Bugel PHK. ®ynkiuu PHK B kieTke.

Ctpoenue monekysbl AT®. Makpospruueckve cBsi3u B Mosiekyje ATO.
buonoruyeckue ¢ynkuyuu AT®. BoccTaHOB/IeHHbIE TePeHOCUYUKH, UX QYHKLIUU B
Kinetke. /[pyeue Hykneosuompugpocpambl (HTP). CekBeHupoBanue J[IHK.
MemoOobI eeHOMUKU, MPAHCKpUNMOMUKU, NPOMeOMUKU.

CrpykTypHasi 6uonorus: 6uoxumudeckve U 6uodr3nyeckre UCC/ieI0BaHUS
cocTaBa Y TIPOCTPAHCTBEHHOW CTPYKTypbl OWomosiekyn. MooeaupogaHue
cmpykmypbl u (pyHKyuli 6UOMOAEKYN U Ux Komnaekcos. KomnbiomepHblill Ou3ativ u
op2aHuuecKuli cuHme3 6UOMO/EKYN U UX HENPUPOOHbIX AHA/0208.

JeMoHcTpanuun

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

Huarpammbl:  «PacripefieneHMe XUMHUYECKUX 37IEMEHTOB B  HEKHUBOU
npupojie», «PacrpejeneHve XuMAUeCKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabmuipl 1 cxembl: «lleproanueckasi Tab/vija XUMUUYECKHUX 3JIEMEHTOBY,
«CTpoeHre MOneKyJbl BOJbl», «BeljecTBa B cocTaBe OpraHu3MoB», «CTpoeHue
MoJieKy/bl Oenika», «CTpyKTyphl OenKoBOW MoOJieKy/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
peakLym».

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: SyKapuoTh4yeckasgs W TNpokapyuoTudeckass. CTPYKTYpHO-
dbyHKI[MOHATbHBIe 00pa30BaHUSI K/IETKH.



CTpoeHue pOKapUOTHUeCKO K/IeTKH. KneTouHast creHKa OakTepuii U apxei.
Oco0GeHHOCTH CTpOeHUsT TeTepoTpPOo(HON U aBTOTPO(HON TPOKAPHUOTHUYECKUX
KJIeTOK. MecTo 1 poJib MPOKapyoT B OMOLIeHO3aX.

Crtpoenue " (yHKLIMOHMPOBaHUE 5YKapUOTHUYECKON KJIETKH.
[TnasmaTnueckass MemOpaHa (r1a3manemma). CTpyKTypa Tula3MaTUUueCKOM
MeMOpaHbl. TpaHCTIOPT BellecTB yepe3 Tla3MaTUYecKyr0 MeMOpaHy: MacCHBHBIN
(muddy3us, obneruéHHas AuQdy3usi), aKTHBHBIM (MEPBUUHBIA W BTOPUUHBIM
aKTUBHBIN TpaHcriopT). [lomympoHuilaemocTs MeMOpaHbl. Pabora Harpuii-
Ka/IMeBOro Hacoca. DHJOLUTO3: MUHOLMTO3, (aroluro3. JK3ouuTo3. KieTtouHas
cteHka. CTpyKTypa ¥ QYHKLIUU K/IeTOUHOU CTeHKH pacTeHul, rpuboB.

Hwuroruiasma. Llutoszons. Llutockener. [IBvKeHre LUTOIIa3Mbl. OpraHou/bl
kneTk. OpHOMeMOpaHHBbIe OpraHOW/bl K/ETKU: JH/OIJIa3MaTUuecKasi CeTh
(BIIC), anmapart I'onba)ky, JM30COMBI, UX CTpoeHHe U (YHKLUMU. B3aumocCBsi3b
oJJHOMeMOpaHHbIX OpPraHOWOB KieTku. CTpoeHHe TpaHy/ISPHOTO peTHKYy/IyMa.
Mexanusm HanpaeneHus 6enaxkoe 6 JDIIC. CuHTe3 pacTBOpPUMBIX OesikoB. CHHTE3
K/IeTOUHbIX ~ MeMOpaH. ['magkuii  (arpaHy/sipHBIA) — SHZAOIUIA3MaTHUeCKUN
petukyayMm. CekperopHas (yHKius armapara ['onbmku. Modugukayus benkos 6
annapame T'onbodcu. Copmuposka 6enkoe & annapame I'onbOdcu. TpaHCTOpPT
BeLL[eCTB B KjieTKe. Bakyosnn pacTuTenbHbIX K1eTOK. KneTouHslit cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOW/Jbl  KJIEeTKH:  MWUTOXOHJPWH,  IIaCTUJBIL.
IMpoucxoscoeHue mumoxoHopuli u naacmud. Cumbuozenes (K.C. Mepedckosckul,
JI. Mapaeyauc). CtpoeHre W (YHKIMM MUTOXOHJIpMM M T1acTyjl. [lepBUuHbIe,
BTODUUHbIE U  C/JOXKHbIE  TUIACTHABI  (DOTOCHMHTE3HWPYIOIUX  3YKapHOT.
X10pOmIacThl, XpOMOILIACTBI, IEMKOIIACTHI BBICIIINX PACTEHUM.

HememOpaHHbie opraHouzibl KneTku CTpoeHWe U (YHKIMM HeMeMOpaHHBIX
OpraHOKX/I0B KJIETKMU. Pubocomsl. IIpomesicymouHble ¢unrameHmni.
MukpodunameHTel. AKMuUHO8ble  MUKpoguiameHmbl. MbllleuHble  KIETKU.
AKMUHOBble KOMNOHEHMbl HeMblWeUHbIX Kiemok. Mukporpybouku. KieTouHbiit
1eHTp. CTpoeHre U [BWKEHWe JKIYTUKOB W pecHUUeK. MUKpOTpyOouku
yuToriasmel. LleHTpuons. beaku, accoyuuposaHHble ¢ MUKpouaameHmamu u
MuKkpompyboukamu. MomopHble 6e/Ku.

Snpo. Obosouka sifipa, XxpOMaTUH, KapyoIia3Ma, SIAPBIIIKY, UX CTPOEHHe U
bynkiun. AaepHeiii 6enKOBbIM MaTpuKC. [IpocTpaHCTBEHHOE pacriojioyKeHHe
XpOMOCOM B UWHTepda3HOM sifipe. JYyXpOMAMuH U 2emepoxpomamuH. benku
XpOMaThHa — THUCTOHBL. /J[uHamuka si0epHoli 06o/n0uku 8 mumose. SOepHblli
mpadcnopm.

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

JleMoHCcTpanuun



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

Tabmuipl 1 cxembl: «CTpoeHHe 3yYKapHOTHUECKOW KJeTKW», «CTpoeHHe
JKUBOTHOU  KneTku», «CTpoeHue  pacTUTeNbHOM  KIeTKW»,  «CTpoeHue
MUTOXOH/IpUMN», «S11po», «CTpoeHre TPOKApUOTUUYECKOU KJIeTKI».

Ob6opyaoBaHue: CBETOBOM MUKDPOCKOI, MHUKPOTperaparbl paCTUTe/bHBIX,
YKUBOTHBIX K/IETOK, MUKDOTIperiapaThl 6akTepraabHbIX K/I€TOK.

JlaboparopHasi pabora «l/3yueHue CTpPOeHUs] K/IETOK pa3TUUHBIX
OpraHM3MOB».

IIpakTHueckas pabora «lI3ydyeHre CBOMCTB KIeTOUHOM MeMOpaHbI».

JlaGopaTopHasi pabora «VIcciefoBaHve TMia3Mo/M3a U Jella3Mo/ii3a B
PaCTUTEbHBIX K/IeTKax».

IlpakTHuyeckasa pabora «V3yueHWe  [BWKEHUS  IMTOIUIa3Mbl B
PaCTUTEJIbHBIX KIeTKax».

Tema 6. O0MeH BeleCTB M NpeBpaIlleHre YHEPTUM B KJIeTKe

AccUMUISLIUS U JUCCUMUIISILIUS — [IB€ CTOPOHBI MeTaboin3ma. Tumbl 0bMeHa
BeIlleCTB: aBTOTPOGHBIM U TeTepOTPOdHbINA. YuacThe KHUCI0pPOAa B OOMEHHBIX
npoijeccax. JHepreTudeckoe obecrieyeHre KaeTKU: TipeBpaieHne ATO B
oOMeHHBIX TipoljeccaXx. @epMeHTaTHUBHBIM XapakTep peakiuil KIeTOYHOro
MeTabosi3ma. PepmeHThbl, WX CTPOeHMWe, CBOWCTBA W MeXaHU3M JIeUCTBUS.
Kodepmentsl. OTnvuusi pepMeHTOB OT HEOPraHWUYECKHX KaTaau3aTopoB. besku-
aKTHUBATOpPbl W OeTKU-MHTUOMTOPBL. 3aBUCHUMOCTb CKOPOCTH (hepMeHTaTHUBHBIX
peakiyi OT pa3/IMuHbIX ()aKTOPOB.

[TepBUUHBIM CUHTE3 OpraHAYecKUX BellecTB B KieTke. DoTocHHTeS.
AHOKCU2eHHbIll U OKCu2eHHbIll ¢pomocuHme3 y 6axkmepuii. Ceemocobuparowjue
nuemMeHmMbl U Nu2MeHmMbl peakyuoHHO20 YeHmpa. PoJib XJI0pOMJIacToOB 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, BOJOPOIHBIE
OakTepuu. 3HaueHHe XeMOCHHTe3a.

AHaspobHble opraHu3Mbl. Buzabl GposkeHusi. [IpogyKThl Opo>KeHUS U HX
WCTIO/Tb30BaHHe uesloBeKOM. AHa’pobHble MUKDOOPTraHW3Mbl KaK OOBEKThI
O6roTexHo/IOTUU U BO30yauTe/r 6o/ie3Hei.

AspobHbie OpraHU3MEI. JTanel SHepreTUYeCcKOro oOMeHa.
[MoaroToBUTE/BHBIN ITarl. ['TMKOMM3 — 6eCKHUCIOPOIHOe pacliieryieHe T/IF0KO3bI.

buonoruyeckoe OKWcC/ieHHe, UK KJIE€TOUHOe [ibixaHue. Pojib MUTOXOHAPUM B
npoijeccax OMooruueckKoro okucieHus. Liuknueckue peakiuu. OKUCTUTEIbHOE
dochopunpoBanue. OHepausi MembpaHHo2o e2padueHma npomoHos. CuHme3



AT®: paboma npomonHol ATd-cunmasbl. IlpeumyiijecTBa a3pobHOTO MyTH
oOMeHa BellleCTB Iepe/i aHa3pOOHBIM. D(PhEKTUBHOCTb SHEPTeTUUECKOr0 0OMeHa.

JleMoHCcTpanuun

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

Tabmuibl 1 cxeMbl: «POTOCHHTE3», « IHEPTeTUUECKUN 00MeH», «BbroCHHTe3
benka», «CTpoeHue epMeHTa», « XeMOCHHTE3».

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

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

JlaGopaTopHast pabora «lV3yueHne (epMEeHTAaTUBHOTO paCIeTUIeHHs
TepOKCH/ia BOAOPO/a B PACTUTE/IbHBIX U JKUBOTHBIX K/IeTKax».

JlaGopaTopHass pabora «CpaBHeHue TipoljeccoB  (OTOCHMHTe3a U
XeMOCHUHTe3a».

JIaGoparopHas pabora «CpaBHeHUe TIPOLIeCCOB OPOXKEeHHS U [IbIXaHUs».

Tema 7. HacneacTtBeHHas MH(oOpMaliusa ¥ peasiu3anus eé B K/IeTKe

Peakuyuu matpuuHoro cuHresa. [IpUHIMIT KOMIIEMEHTapHOCTU B peakLusaxX
MaTpUYHOro cUHTe3a. Peanusaniys HacneACcTBeHHOW WHGopMalvu. ['eHeTHUeCKui
KOJ, ero cBoucTBa. TpaHckpurnuysg — MartpuuHbld cuHTe3 PHK. IIpuHiurmne
TPaHCKPUIILIMY: KOMILUIEMEHTApPHOCThb, AHTUIlApa/ule/IbHOCTb, aCUMMETPUYHOCTb.
Cospegarue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekoodupyrowue PHK.

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

CospemeHHble npedcmasneHusi 0 cmpoeHuu 2eHog. OpraHusalys reHoma y
IIPOKapUOT WU 3YKapuoT. Perynsius akTUBHOCTM I'€HOB Yy NPOKapuoT. I'nnoresa
ortepoHa (®. Kako0, K. MaHo). Moseky/sipHble MeXaHu3mbl 3KCNPeccuu 2eHO8 y
ykapuom. Poab xpomamuHa & pezynsyuu pabombl 2eHos. Perysiiius 0OMeHHbIX
TIpOLeCCOoB B KieTKe. KieTouHbii romeocTas.

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

BupycHblie 3a0o0sieBaHusI uesioBeKa, XUBOTHBIX, pacteHuit. CIIN, COVID-
19, coranbHbie U MeAULIMHCKYE TIPOOIEMBI.

Buoungopmamuka: uHmezpayus u aHaau3 boabwiux maccueos («bigdata»)
CMpyKmypHbIx buono2uueckux 0aHHblx. HaHomexHono2uu 8 buosno2uu u meouyuHe.
IMpoepammupyemble pyHkyuu beakos. Cnocobbl 0ocmasku aekapcms.



JdeMoHCcTpanuu

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

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

IIpakTHueckas pabdora «Co3zaHre MO/ie/Td BUPYCay.

Tema 8. JKusHeHHBIN UK/ K/IeTKH

KneTtouHbl 1UK/I, ero rmnepuoibl U perynasnus. VHrepdasza U MHUTO3.
OcobeHHOCTH TIPOIIECCOB, TMpoTeKarolux B uHTepdase. [ToAroToBKa KIeTKH K
penenvto.  [lpecruHTeTMyecknt  (MMOCTMUTOTHYECKUM),  CUHTETUYECKUU U
TOCTCUHTeTUUeCKHH (MTpeMUTOTHUeCKUH) TTepro/ibl UHTepda3bl.

Matpuunbiii cunTe3 [JHK — pervmikanus. Ilpunouner pervmmkauuu THK:
KOMIIEMEHTAapHOCTb,  TMOJYKOHCEPBAaTUBHBIM  CHHTE3, aHTUMNAPa/JIe/TbHOCTb.
Mexanu3m pervivkauuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tesnomepsl U

TesioMepa3a. XPOMOCOMHBIM HaboOp K/IeTKM — KapuOTUIl. [JWTIOWJHBIA WU
raryiouiHeli  Habopel  xpoMocoM. ['omosoruuHbie XpoMocoMmbl. [losoBbIe
XPOMOCOMBL.

Henenvie kymeTkm — wmuTo3. CTagud MHUTO3a W MPOUCXOASAIIME B HUX

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

Perynsinuss mutoTHUeCKOro UWk/aa KiaeTku. [IporpamMmmupyemasi KjieTOuHast
rubesb — amnoriTo3s.

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

JdeMoHCcTpanuu

Tabnuipl U cxembl: «KW3HEHHBIM I[UKI K/IeTKW», «MUT03», «CTpoeHue
XpoMocoM», «Perumukarusa [JHK».

Ob6opyaoBaHue: CBeTOBOM MHUKPOCKOII, MUKPOIIperniapaThl: « MUTO3 B K/IeTKax
KOpelLIKa JIyKa».

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

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

Tema 9. CTpoenue u (yHKI[UM OPraHU3MOB

buonoruueckoe pasHoobpa3ue OpraHMU3MOB. OJHOKJIeTOUHBIe,
KOJIOHUAJ/IbHbIe, MHOTOKJIETOUHbIE OPraHU3MBl.

Oco0GeHHOCTH  CTpOEHUs U JKA3HE[esATeTbHOCTH  OFHOKJIETOUHBIX
opraHu3moB. bakTepuu, apxeu, OJHOK/IeTOUHble TpPUOBI, OJHOK/IETOYHbIE
BOJIOPOC/IH, APYTHe NPOTUCTBI. KOJIOHHAa/IbHbIE OPraHU3MBbI.



B3anMoCBsI3b 4yacTer MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U
cricTeMbl opraHoB. OpraHusm Kak efuHoe 1jesoe. ['omeocTas.

Tkanu pacreHuil. Turmbl pacTUTeNbHBIX TKaHel: o0Opa3oBaTesbHasl,
TIOKPOBHasl, TPOBOJASIIasi, OCHOBHas, MexaHWuyeckas. OcCOOEHHOCTH CTpOeHUs,
GyHKLUMN U pacro/ioyKeHUs: TKaHel B OpraHax pacTeHUH.

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

Opranel. BeretaTvBHbIe M TeHepaTHMBHbIE OpraHbl pacTeHuWd. OpraHbl U
CUCTeMbI OPTraHOB >XUBOTHBIX U yenioBeKa. DyHKI[MM OPraHoB U CMCTeM OPraHoB.

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

[BwKeHue  opraHu3MOB. [IBW>KeHMe  OJHOK/JIETOUHBIX  OpPraHW3MOB:
amébouiHOe, XTYTUKOBOe, peCHUYHOe. [IBrKeHue MHOTOKJIeTOUHBIX pacTeHU:
TPONMU3Mbl U HACTUU. [IBU)KeHHWe MHOTOK/IeTOUHBIX J>XUBOTHBIX U Ue/l0BeKa:
MbIllIeYHast cuctema. Peduiekc. CKeseTHbIe MBIIILIBI U UX paboTa.

[luranue opranu3moB. [loryionjeHre BOAbI,  YIJIEKWC/IOTO rasa W
MHHepaJ/IbHbIX BelleCTB pacTeHussMU. [IuTaHve >KUBOTHBIX. BHYTpPHUIIO/I0CTHOE U
BHYTPUKJ/IETOUHOE IviljeBapeHUe. IIuTaHue IM03BOHOYHBIX >XUBOTHBIX. OTzesbl
MUILeBAPUTEIBHOTO TpakTa. lluieBapuTtenibHble >kene3bl. [luijeBapuTesbHast
CUCTeMa YesioBeKa.

[pixanve opraHu3MoB. [IpixaHue pacTeHui. [IpixaHue )KUBOTHBIX. Auddy3us
rasoB yepes [10BEPXHOCTb KJ/IeTKU. Ko)kHOe apixaHue. [lpixaTesibHasi I0BepXHOCTb.
’KabepHoe u siérouHoe [pixaHue. JIpixaHue TT03BOHOYHBIX )KUBOTHBIX U UeJIOBeKa.
OBOJIIOLIMOHHOE  yCJIO)KHEHWE CTPOeHUs] JIETKMX T103BOHOUYHBIX >KMBOTHBIX.
[pixaTenbHass cUCTeMa uesioBeKa. MexaHW3M BEHTWIALMMU JIETKUX Y MTUL, U
MJIEKOTIUTAIOLUX. Perynsius gpixaHus. JprxaTesibHble 00BEMBI.

TpaHCrOpT BeL[eCTB Y OpPraHM3MOB. TpaHCIIOPTHbIE CUCTEMbI DPAaCTeHHWM.
TpaHCIIOpPT BeleCcTB y J>KMBOTHbIX. KpOBeHOCHasg cucTemMa U €€ OpraHsbl.
KpoBeHocHasi cucTteMa II03BOHOUHBIX JKMBOTHBIX M uesioBeka. Ceppue,
KPOBEHOCHBbIe COCyZbl M KpOBb. Kpyru KpoBooOpailieHusi. OBOJIFOL[MOHHbBIE
YCJIO’)KHEHUSI CTPOEHUS] KDOBEHOCHOM CUCTeMbI TI03BOHOYHBIX JKUBOTHBIX. PaboTa
cepALia U eé peryJsisaLus.

Beigenenve y opraHu3moB. BeijeieHde y pacTteHui. BebijeneHve y
KUBOTHBIX. (CoKpaTuTe/ibHble BakKyoau. OpraHbl BbljesieHus. PuabTpaLys,
cekpelst 1 obpaTHOe BcachbiBaHWe KaK MeXaHW3Mbl PAa0OThI OPTaHOB BbI/Ie/IEHMUS.
CB$13b OJIOCTH TeJla C KPOBEHOCHOU U BbIJIeJIUTE/IbHOM cucTeMamMu. BrizesieHre y



T03BOHOYHBIX >KUBOTHBIX U yesioBeka. [Touku. CTpoeHue U (DyHKIIMOHHPOBaHUE
HedpoHa. Obpa3oBaHHe MOUM Y UesioBeKa.

3amura y OpraHvMsMoB. 3allliTa y OJHOK/IeTOUHBIX OpraHusMoB. Criopbl
Oakrepuii M ILMCTBI TIPOCTeHIIMX. 3alUTa y MHOTOK/IETOUHBIX paCTeHUH.
Kytukyna. CpencTBa maCCMBHOM ¥ XMMHAUYECKOU 3alUThl. DUTOHLUBI.

3almmra y MHOTOK/IeTOYHBIX JKUBOTHBIX. IIOKpOBBI M HX IIPOM3BOJHBLIE.
3aiuTa opraHu3Ma oT Oosie3Heil. MiIMMyHHasi cvcTeMa uenoBeka. KieTouHbIl U
TyMOpa/ibHbId MMMYHUTET. BpOXAEHHBI W TPUOOpPeTEHHBIN crelybruyecKuii
MMMYHUTET. Teopusi KIOHa/lIbHO-Ce/leKTUBHOrO nMmyHuTeta (I1. Opmux, ®. M.
bepuet, C. ToHeraBa). BocranuresibHble OTBeThbl OpraHru3MoB. Pojib BpOKIEHHOTO
MMMYHUTETa B Pa3BUTUU CUCTEMHBIX 3a00/1eBaHUM.

PasmpakvimocTts U perymauuss Yy OpraHusMoB. Pasgpaxumocts  y
OJHOKJIETOUHBIX OpraHvM3MoOB. Takcucbl. Pa3fgpaxuMoCTb U peryisilusi y
pacteHui. PoCTOBbIe BellleCTBa 1 MX 3HaU€HHUe.

HepBHass cucremMa ¥ peduieKTOpHas pery/siusi y >KABOTHbIX. HepBHas
cucTeMa M eé OTZesbl. DBOMIOLMOHHOE YCI0KHEeHHe CTPOeHHsI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTZe/bl TOJIOBHOIO MO3ra MO3BOHOUHBIX >XUBOTHBIX. Pediekc u
pediekTopHas Ayra. be3yc/ioBHbIe U yC/0BHBIE pedIeKChl.

I'ymopanbHasg peryssnus U SHLOKPUHHAs CUCTeMa JKUBOTHBIX U UesjiOBeKa.
Kenesbl 3HJOKPUHHOW CHUCTeMbl U UMX TOPMOHBI. [leiicTBMe T'OPMOHOB.
B3auMoCBsI3b HepBHOW U SHJOKPUHHOW cucTeM. [‘urnoTanamo-runodusapHas
cucTema.

JleMoHCcTpanuu

IToptper: . I1. I1aBnoB.

Tabmurpl ¥ cxembl: «OAHOKIETOUHBIE BOAOPOCTH», «MHOTOK/IEeTOUHbIE
Boglopocn», «baktepum», «IIpocrenive», «OpraHbl L[BETKOBBIX pPaCTEHHUU»,
«CucrtemMbl OpraHoB TI03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIX», «TKaHM pacTeHMil», «KopHeBble cucTeMbl», «CTpoeHue cTebsi»,
«CTpoeHue JIMCTOBOW IJIACTUHKW», «TKaHU >KUBOTHBIX», «CKeseT uesoBeKa»,
«ITvieBapuTesnibHass  cucrtema», «KpoBeHOCHasg cuUcTema», «/lpixaTenbHast
cucTeMa», «HepBHas CHUCTeMa», «Koxa», «MpbI111eYHas1 CHUCTeMa»,
«BblgenvrenibHass CUCTEMa», «JHAOKPUHHAs cuctema», «CTpoeHre MBbILILbD»,
«IMMyHUTET», «Ku111eyHO0/10CTHBIEY, «CxemMa  TIMTaHUS  paCTeHUW»,
«KpOBeHOCHbIe CUCTeMbl II03BOHOYHBIX JKUBOTHBIX», «(CTpoeHue TUApbD»,
«CTpoeHue miaHapun», «BHyTpeHHee CTpOeHMe [0K[IeBOro uepss», «HepHas
cucremMa pbib», «HepBHasi cucremMa JATyUIKW», «HepBHasi — cucTeMa
rpecMbIKaroIuxcsa»,  «HepBHags  cucrema  ntul», «HepBHag — cucrema
MJIeKOTUTaroUX», «HepBHasi cricTema yesioBeKa», «Pediiekcy.



ObopyaoBaHue: CBeTOBOM MHMKDPOCKOI, MHKpOTIpernapaTbl OJZHOK/IEeTOUHBIX
OpraHM3MOB, MHUKDOIIpernapaTrbl TKaHeW, paKOBUMHBI MOJUIFOCKOB, KOJIJIEKLIUU
HaCeKOMbBIX, WTJIOKOXKUX, >KMBbIE 3K3eMIIISIPbl KOMHATHBIX pacTeHUi, repbapuu
pacTeHWW PpasHbIX OT/JEe/0B, BJaXHble TIpernapaTbl >KUBOTHBIX, CKEJIeThI
TO03BOHOYHBIX, KOJIZIEKI[UM 0eCl03BOHOUHBIX JKMBOTHBIX, CKeJIeT YeJioBeKa,
o0Oopy/ioBaHue /17151 I6MOHCTPAL[MU TIOYBEHHOT'0 ¥ BO3JYLIIHOTO IMATAHUSI PACTeHUH,
paclijerieHyst Kpaxmasa 1 6e/KoB 1o/ ZielicTBueM (epMeHTOB, 060pyjoBaHUe 1Sl
JIEMOHCTpALU OMBITOB MO U3MEPEHUI0 )KU3HEHHOU EMKOCTU JIETKUX, MeXaHW3Ma
[bIXaTe/IbHbIX JBW)KEHUM, MO/ FTOJIOBHOTO MO3Tra Pa3/IMYHbIX )KUBOTHBIX.

JIaboparopHasi padorta «/3yueHre TKaHel pacTeHUI».

JIaboparopHasi padoTa «l/I3yueHue TKaHel KUBOTHBIX».

JIaGopaTopHasi pabora «l/I3ydyeHre OpraHoB I[BETKOBOTO PaCTEHUSI».

Tema 10. Pa3MHO)XeHHe ¥ pa3BUTHE OPraHU3MOB

@®opmbl pa3MHOXKeHUs] OpraHu3MOB: Oecriosioe (BK/tOuasi BereTaTUBHOE) U
nosioBoe. Buabl  OGecriosioro  pa3MHOXeHUs::  TOYKOBaHWe,  CIOPYJ/ISLUS,
(dparmeHTaLysi, KTOHUPOBaHUe.

[TonoBoe pasmHOxeHue. [lonoBble KaeTkW, win rametel. Meno3. Craguu
Meno3a. [ToBegeHne xpomocom B Meno3e. KpoccuHrosep. brosiornuecku CMbICT
Meli03a M TIOJIOBOro Tiporjecca. Meilo3 M ero MecTO B JKA3HEHHOM LIUK/e
OpPraHM3MOB.

IIpensapoppiiieBoe passutue. I'amMmeToreHes y >KUBOTHBIX. 110/10BbIe »kese3sl.
OOpazoBaHue 1 pa3BUTHE TTOJOBBIX K/IeTOK. CriepmaToreHe3 1 ooreHe3. CTpoeHHe
TIOJIOBBIX 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 smbpuono2uU.
KoHyenyuss mopgozeHos u modeau mopgoeeHe3a. Craguu >MOpuoreHesa
KUBOTHbIX (Ha TipuMmepe JfArymikv). Jpobnenue. Tumbl  ApoGeHus.
JemepmuHuposaHHoe U HeOdepMUHUPOBAHHOe OpobseHue. bBaacmyna, munbl
6aacmyn. OcobeHHOCTH [po0sieHUsI M/IEKOTMTAIOIIMX. 3apOoJblilieBbie JINCTKU
(racTpynsiuus). 3ak/iajika OpraHOB U TKaHeW U3 3apO/IbIIIeBbIX JIUCTKOB. B3arimHoe
BAWSTHUE 4YacTel pa3BUBAIOIEroCs 3apojbliiia (3MOpHOHa/bHAS WHAYKLIS).
3aKnazKa IUlaHa CTPOEHHS JKUBOTHOTO KakK pe3yJibTaT HepapXUuyeCcKux
B3aMMO/IENCTBUM TeHOB. BiusiHe Ha 3MOpHOHaNbHOE pa3BUTHE pa3/IMUHBIX
(haKTOPOB OKPY’Karolllel Cpe/ibl.

Poct u pa3ButHhe >KUBOTHBIX. [locTambpuoHanbHBIM Tepuoj. IIpsmoe u
HempsiMoe  pa3BuTuhe. Pa3Buthe ¢ Metamop(do3oM y 6eCri03BOHOUHBIX U
TO3BOHOUHBIX J>KMBOTHBIX. buosiornyeckoe 3HaueHuWe TIPIMOIO M HENPSMOTro



pa3sBUTUS, UX pacCIpoCTpaHeHue B Tipupoze. Tumbl pocTa >XUBOTHBIX. PakTOPbI
peryJisiiiy POCTa XXKUBOTHBIX U yesioBeKa. CTauu MoCTIMOPHUOHAIBHOTO Pa3BUTHUS
y )KUBOTHBIX U uejioBeKa. [leprosbl oHTOreHesa yenoBeka. CTapeHre U CMepTh Kak
OuosiornyecKyie TPOLieCChlI.

Pa3mHOXeHWe U pa3BuTHe pacTeHuil. ['ametodutr u cropodut. Meiio3 B
)KM3HEHHOM 1MKie pacTeHuil. O6pa3oBaHuMe Crop B TMpoijecce Melo3a.
lametorene3 y pacreHud. OrUioA0TBOpEHME W pa3BUTHE PpaCTUTENbHBIX
opraHusMoB. [IBoliHOe OIIO/OTBOPEHHUe Y IIBETKOBLIX pacTeHuil. OOpa3oBaHue U
pa3sBUTUE CeMEHU.

MexaHW3MBbI perysiii OHTOreHe3a Y PaCTeHUW U )KUBOTHBIX.

JleMoHCcTpanuun

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

Tabmuibl ¥ cxembl: «BereratnBHOe pa3mMHOXKeHMe», «THIbI 6Gecrionoro
pa3sMHOXKeHUs», «Pa3sMHOKeHHe XJIaMUJOMOHazbl», «Pa3MHOXeHue D3BIJIeHbI»,
«Pa3MHOXeHHe Tuapbl», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHUe
SULIEKJIeTKU U crepmaTo3ouja», «OCHOBHbIE CTaZiuM OHTOreHe3a», «[Ipsmoe u
HernpsiMoe pa3BuUTHe», «Pa3BuTHe MalcKoro >yka», «Pa3BUTHe capaHuu»,
«Pa3BuTHe JSTYLIKW», «/IBOMHOE OIIOAOTBOPEHHE VY I1[BETKOBBIX paCTeHUW»,
«CTpoeHMe CeMsiH OJHOZOJIbHBIX U IBY/O/JbHBIX pacTeHul», «KU3HEeHHbIW UK/
MOpPCKOU  KamyCTbl», «’KW3HeHHBIW LWKA MXa», «KW3HEHHBIM LMK
MariopoTHUKA», «’KU3HEHHBIN LIUKJI COCHBD».

ObopyaoBaHue: CBETOBOM MMKPOCKOI, MHKpOIIperiapaThl SIMLIEK/IeTOK |
CIIepMaTO30M/I0B, MOJeb « LUK/ pa3BUTHS JISTYLLKW».

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

IlpakTHueckas pabdora «BbisiB/ieHWe TIPU3HAKOB CXOACTBA 3apO/blilieid
TI03BOHOYHBIX YKUBOTHBIX».

JlabopaTropHasa pab6ora «CTpoeHre OpPraHOB pa3MHOXKEHUs BBICIIMX
pacTeHu».

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

Wctopust craHOB/IeHUS W Pa3BUTUS TeHETHKWM KakK Haykd. Paborter T
Mengens, I'. ne ®pusa, T. MopraHa. Posib oTeyeCTBeHHBIX YUEHBIX B Pa3sBUTHUU
reHeTrkd. Pabotel H. K. Konbeiora, H. . BaBunosa, A. H. Beno3sepckoro, I'. /1.
Kaprnieuenko, FO. A. ®unmunuenko, H. B. Tumogeea-PecoBckoro.

OcCHOBHbIe TeHeTUYeCKUe MOHATUS U CUMBOJIbL. 1'OMO/IOTMYHBIE XPOMOCOMBI,
ajuie/ibHble TEHbl, a/JlbTePHATUBHbIE TPU3HAKW, AOMWHAHTHbIA Y DPeL|eCCHUBHBIU
TIpU3HAK, TOMO3UT0Ta, TeTepOo3nUroTa, YUCTas JTUHUS, THOPU/bl, TeHOTHII, (PeHOTHII.



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

JleMoHCcTpanuun

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

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

JlabopaTropnasa pabora «/lpo3oduna Kak OOBEKT TeHeTUYeCKUX

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

elHOOOpa3usi TMOpU/OB MepBoro rnokosieHus. [IpaBuio foMuHKMpOBaHus. BTopoii
3aKOH MeHjens — 3aKOH paclijellyIeHUs IpU3HaKoB. LluTosiornyeckrie OCHOBBI
MOHOTHMOPUHOTO CKpellBaHusl. ['UnoTe3a uucToTh ramer.

AHanusupyoljee ckperyBaHue. [IpoMe)XyTOUHbI XapakTep Hac/jeJ0BaHUSI.
PaciueryieHre npu3HakoB IPY HEIIOJTHOM JJOMUHUPOBAaHUU.

OurnbpugHoe ckpeiyBaHue. TpeTuii 3akoH MeHzie/isi — 3aKOH He3aBUCUMOT'0
Hac/efloBaHUsI ~ TpU3HAKOB.  LlUTosornyeckre  OCHOBBI  JWTMOPUJHOTO
CKpeLBaHUSI.

CuerieHHOe Hac/efoBaHue Tpu3HakKoB. Paborel T. MopraHa. CueriieHHOe
Hac/lej0BaHWe TIeHOB, HapylleHWe CLeIUIeHUs MexAy reHamMu. XpOMOCOMHast
TeopUs HacC/1e[,CTBeHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXaHU3M OIpeJiesieHHs 1osa. AyTOCOMBI U
TI0JIOBbIE XPOMOCOMBI. ['OMOraMeTHbIM W reTeporaMeTHbIM IMOJ. ['eHeTHueckas
CTPYKTYypa I10/I0BbIX XpomMocoM. HaciieoBaHue NIpHU3HAKOB, CLIeIVIEHHBIX C IT0JIOM.

["'eHoTHII KaK 1jes10CTHas cucreMa. ITnernoTponus — MHOXKeCTBEHHOe [IeCTBUe
reHa. MHOXeCTBeHHbIM aienusM. B3auMogencTBue Heasule/lbHbIX T'€HOB.
KommiementapHocTh. Onucrtas. [lomvumepus.

['eHeTMUeCKUM KOHTPOJIb Pa3BUTHUSl paCTeHWMW, >XUBOTHBIX U YesIOBeKa, a
Takke (U3NO0JIOTMYeCKUX IpPOLIeCCOB, MOBeJeHWs W KOTHUTHMBHBIX (DYHKLMH.
['eHeTHMYecKre MexaHU3Mbl CUMOMOreHe3a, MeXaHU3Mbl B3aUMO/IeHCTBUST «XO035IMH
— TapasvT» U «XO03IMH — MUKpOOWOM». ['eHeTHUeckue acrieKTbl KOHTPOJIS U
V3MEeHeHUs Hac/le[ICTBeHHOM MH(OpMaL[MK B IOKOJIEHUSX K/IeTOK U OPraHU3MOB.

JleMoHCTpanuu

IToptpertsl: I'. Mengens, T. Mopras.

Tabmuiibl u cxeMmbl: «IlepBblif U BTOPOM 3aKOHBI MeHfesns», «TpeTuii 3aKoH
Menpens», «AHamusupymroljee CKpelluBaHue», «HemosHoe JOMUHUPOBaHUE»,
«CueryieHHOe Hac/eJ0BaHWe TIPU3HAKOB Yy Jpo30(uibl», «['eHeTHKa IoJa»,



«Kapuotun uenoBeka», «Kapuotun gpo3odusibl», «KapuOTHIT — IITHLIBI»,
«MHOXXeCTBeHHbIN a/ienu3sM», «B3anumo/elicTBre reHOB».

OO6opyioBaHue: Mofie/lb /I JIeMOHCTpAI[iM  3aKOHOB eJuHOO0Opa3sus
ruOpyIoB TIepBOTO TIOKOJIEHHSI W PaCIeIUIeHHsT TIPU3HAaKOB, MOjelb /s
JIeMOHCTpalMi 3aKOHAa He3aBHCHUMOrO HaC/e[JOBaHUSI TIPU3HAKOB, MOJesb [JIs
JIeMOHCTpaL CLEIVIEHHOT0 Hac/ieJOBaHUsI TPU3HAKOB, CBETOBOU MMKPOCKOII,
MUKporpenapar: «/lpo3odusa».

IlpakTHyeckasa pabora «V3yueHWe pe3y/JbTaTOB MOHOTHOPHIHOTO
CKpellMBaHUs y AP030(UIbI».

IIpakTnueckasas paGora  «lVI3yueHuWe  pe3y/lbTaTOB  JUTHOPHHOTO
CKpeLUBaHus y Ap030(QUIbD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYHUBOCTHU

B3auMopeiicTBue reHOTMNAa W Cpefbl TpyU (OpPMUPOBaHUK (heHOTUIA.
W3mMeHurBOCTh MpU3HAKOB. KaueCTBeHHbIe M KOJIMYECTBEHHbIe MPU3HAaKU. BHbl
M3MEeHUYMBOCTU: HeHac/e[ICTBeHHAasi U Hac/ie[ICTBeHHasl.

MopuduvkaloHHass UW3MeH4YMBOCTb. Ponb  cpeabl B (hOpMUPOBaHUU
MOAU(PUKALIMOHHOM HM3MeHUYMBOCTU. HopMa peakijuu rpusHaka. BapualldoHHbBIM
psg v BapuauuoHHas KpuBasi (B. MoranHceH). CBolicTBa MoAUGHKaI[MOHHOMN
V3MEeHUYMBOCTH.

'eHoTUNIMUECKasi U3MEeHUMBOCThb. CBOMCTBA F€HOTUITMUECKOU WU3MEHUHBOCTH.
Bu/ipl reHOTUTTYECKOM W3MEeHUMBOCTH: KOMOMHATUBHAsSL, MyTallMOHHAs.

KoMOrHaTiBHasE W3MEHUMBOCTh. Meli03 ¥ TIOJIOBOM IIPOIjeCcC — OCHOBA
KOMOWHATHBHON W3MeHUMBOCTU. Po/lb KOMOMHATUBHOM U3ME@HUMBOCTH B CO3/IaHUU
reHeTHYeCKoro pa3HooOpa3us B Mpe/iesiax OHOTO BU/Ia.

MyTaluMoHHas W3MEHYMBOCTb. BHWbl MyTalMii: TeHHble, XPOMOCOMHBbIE,
reHoOMHble. CrIOHTaHHble ¥  MHAYLUMPOBaHHble MyTalud. flaepHble U
L[UTOI/Ia3MaTHYeckue MyTalud. ComaTHuyecKue W TI0/I0Bble MyTaluu. [IpUuvHbI
BO3HUKHOBEHUsI MyTalui. MyTareHbl W WX B/WSHUE Ha OPraHU3MBbL.
3aKOHOMEPHOCTH MYTALMOHHOTO MpoLecca. 3aKOH TOMOJIOTUUECKUX pSIOB B
HacsieqcTBeHHOM n3MeHunBocTtu (H.MA. BaBuioB). BHesiiepHass M3MeHUMBOCTb U
HacJieJCTBeHHOCTh.

DJnuzeHemuka U 3NU2EHOMUKA, poO/b 3NU2eHemuyeckux ¢akmopos 8
Hac/1e008aHuU U UsMeHuugocmu ¢heHomunuyeckux npu3HaKkos y Op2aHu3mos.

JleMoHCTpanuu

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

Tabmurel ¥ cxeMbl: «Bugbl u3MeHUMBOCTH», «MoaudUKaloHHas
U3MEHUUBOCTb», «KombuHaTBHAaA U3MEHUHBOCTbY, «Merio3»,
«OrtomoTBOpeHne», «I'eHeTHUecKue 3ab0eBaHusT UeioBeKa», « BUIbI MyTalyii».



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

JIaboparopHasi pabora «/ccnepoBanue 3aKOHOMEepPHOCTeH
MOAU(DUKALIMOHHOW ~ U3MEHUMBOCTH. [loCcTpoeHue BapUallMOHHOTO psija U
BapUallMOHHOW KPHUBOM».

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

Tema 14. I'eHeTuKa 4yenoBeKka

Kapuotun yenoBeka. MexayHapoAHasi MporpaMma HCC/IeJOBaHUSI FeHOMa
yesioBeKa. MeToabl  U3yuyeHUsT TeHeTMKM  4YesloBeKa: TIeHea/lorhyecKuH,
O/IM3HELIOBbIH, LIUTOreHeTHYeCKUH, MOMY/ISILIUOHHO-CTaTUCTUYECKUM,
MOJIEKY/ISIDHO-T€HEeTUYeCKUU. CoBpemMeHHOe orpe/ie/ieHue reHOTHUIa:
MOJTHOTEHOMHOE CeKBEeHMPOBaHWe, FeHOTUITMPOBaHWe, B TOM YHUCJ/e C MOMOLIbIO
[TI]P-ananmu3a. HacmeacTBeHHble 3a00/1eBaHMs YesioBeKa. ['eHHbIE 1 XPOMOCOMHBIE
bone3sHu uenoBeka. bosiesHM € Hac/e[CTBEHHON Mpe/pacrio/ioKeHHOCThIO.
3HaueHWe MeJULIMHCKOW FeHeTUKH B TpeJoTBPAIlleHUU U JIeUeHUU TeHeTUUYeCKUX
3abosieBaHuii uesoBeKa. MeAUKO-TeHeTHUeCckoe KOHCY/IbTUpOBaHHe. CTBOIOBbIE
K/1eTKU. [IoHSITHe «TeHeTUUecKoro rpysa». JTHUYeCcKUe aclleKThl WCC/ie/lOBaHUM B
o0/1acTH peJJakTUPOBaHKs I'eHOMa U CTBOJIOBBIX KJ/I€TOK.

leHeTnueckne (akTOpbl TOBBIIIEHHOM YYBCTBUTE/IBHOCTA Uel0OBeKa K
¢bur3nUecKoMy U XMMUUECKOMY 3arpsi3HeHHI0 OKpY»Karollleil cpefibl. ['eHeTHuecKast
Tpe/ipacrioyi0KeHHOCThb Ye/l0BeKa K MaTOo/IOTHSIM.

JleMoHCcTpanuu

Tabmurel U cxembl: «Kapuoturn yenoBeka», «MeToJbl W3yUeHUsS] T€HETHKHU
ye/ioBeKa», «I eHeTHUeCKue 3a00/ieBaHNs Ue/IOBEKa».

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

Tema 15. Cesteknjusi opraHusMoB

JoMecTukalss UM cCejieKUWs. 3apoKJeHue CeJleKLMM W [IOMeCTHKAaLWH.
Yuenve H. W. BaBunmoBa o IleHTpax TIPOMCXOXAEHUS W MHOTroo0Opasus
KYJIbTYDHBIX pacTeHuM. Ponb cejiekijuy B CO3[JaHUM COPTOB PACTEHUM U TOPOJ,
KUBOTHbIX. CopT, T1OpoAa, IITaMM. 3aKOH TOMOJIOTMYECKUX PSZOB B
HacseqCcTBeHHOM wu3MeHunBocTM H. W. BaBwioBa, ero 3HaueHue [Jisi
CeJIeKIIMOHHOW PaboTHI.

MeToabl CeneKIMOHHOM paboThl. VICKyCcCTBeHHBI OTOOp: MacCOBBIA H
VIH/ITUBU/1Y Q/IbHBIU. OTanbl ~ KOMOWHAI[MOHHOM  CeJeKIIUU. UcnbiTanue
TIpou3BoAuTe/Iel 10 TIOTOMCTBY. OTOOp 10 TE€HOTUITy C TIOMOII[bIO OLIeHKH
deHOTHIIa TOTOMCTBA U OTOOP 110 FeHOTHUITy C TTOMOIIbI0 aHamm3a JHK.

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



¢opm opraHu3moB. Vcrmosib30BaHME TE€HOMHOTO pelaKTUPOBAaHUS U MeTO/OB
pekoMOMHaHTHBIX JTHK 7715 1TomyueHust HCXOJHOTO MaTepHasa AJisi CeJTIeKIUH.

[Tonyuenue TOJTATIJION/IOB. BuyTpuBuaoBas rubpuu3aniys.
Bb/M3KopoJCcTBeHHOe — CKpell[iBaHWe, WIM  WHOpuUguHT.  HepopcTBeHHOe
CKpelll[iBaHWe, WIM ayTopuauHr. ['eTepo3uc ¥ ero TpUUWHBL Vcrmonb3oBaHUe
rerepo3uca B cenekuud. OtganéHHas rubpugusanus. [IpeogosieHue Gecruioaus
Me)XKBU/IOBBLIX TUOPH0B. JJOCTH>KeHUSs CeTeKI[UH PACTEeHUM U )KUBOTHBIX. «3e1éHas
peesooyus».

CoxpaHeHre U U3ydyeHHe reHeTUUeCKHUX PeCypCOB KyJIbTYPHBIX PaCTeHUU U
WX AKX pojuyed A CO3JaHUS  HOBBIX COPTOB U THUOPU[OB
CeIbCKOXO3SMCTBEHHBIX ~ KyJAbTyp. M3yueHue, coxpaHeHue U ynpae/neHue
2eHeMuYeCKUMU pecypcamu CebCKOXO03ALUCMBEHHbIX 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, M. B. Muuypun, I'. [I. Kapmneuenko, II. II.
JlykbsiHeHKo, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabsuiibl U cxembl: «LleHTPBI MPOMCXOKAEHUSI 1 MHOT000pa3us Ky/IbTyPHbIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PSA/IOB B HAC/IeICTBEHHONW W3MEHUYMBOCTUY,
«MeToppl cenekiun», «OTaanéHHas rTudpuan3aiss», «MyTareHes».

JlaGopaTopHasi pabora «VI3yueHue COPTOB KyJ/IbTYPHBIX PacTeHUI U TIOPOJ
JIOMAIITHUX XKUBOTHBIX».

JIaGopaTopHasi paboTa «/I3yueHrie METO/IOB Ce/IeKIIUMA PACTeHUN».

IIpakTHueckas padora «IIpyBHBKa pacTeHU».

IKcKypcusi «OCHOBHbIE MeTO[bl W [OCTVIKEHUS CeleKLIUM pacTeHWd |
JKABOTHBIX (Ha CeJIeKLIMUOHHYHO CTaHLUIO, IIJIEMEHHYO bepmy,
COPTOMCITBITaTeIbHBI  yUaCTOK, B TeIJIMUHOE XO35HUCTBO, B J1labOPAaTOPUIO
arpOyHUBEPCUTETA WIX HAYUHOTO LIEHTPA)».

Tema 16. BUoTexXHO/I0TUsl U CHHTeTHYeCKasi 0moyiorus

OOBeKThI, MCMOJb3yeMble B OMOTEeXHOJIOTUU, — KJIeTOUHble M TKaHEeBbIe
KYJIbTYDBI, MUKPOOPTraHU3Mbl, 150: XapaKTepUCTHKa. TpaauioHHas
buorexHosiorust:  xjeboreueHre, TIOMy4YeHWe KHC/IOMOJIOUHBIX TIPOAYKTOB,
BUHOZieMe. Mukpoouosiornueckuii cuHTe3. OOBEKTbl MHKPOOMOIOTrHUYeCKHUX
TexHojioruii. [Tpou3BoACTBO GenKa, aMUHOKHCIOT U BUTAMUHOB.

Co3pmaHue TeXHOJIOTMM M UHCTPYMEHTOB 1je/ieHarpaB/ieHHOr0 U3MeHeHUsl U
KOHCTPYMPOBAaHWS FT€HOMOB C L[e/IbI0 MOTyYeHUs] OPraHU3MOB U UX KOMITOHEHTOB,
cojieprKallux He BCTpeyarolyecs B IpUpo/ie OMOCHHTeTUUeCKHe TTyTH.



KnerouHass wHxeHepusi. MeTozbl Ky/JbTYpbl K/I€TOK M TKaHeW pacTeHUM U
*uBOTHbIX. Kpuobanku. Comartvueckass TuOpuAM3alUsi 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 WM KJIOHMPOBaHWe >XMBOTHBIX. MeTo/ TpaHCIIaHTalUWU Si/jep K/IeTOK.
TexHono2uu 0300p08/1€eHUs, Ky/Ibmueupo8aHus U  MUKPOK/IOHA/NbHO20
DPA3MHOMCEHUS1 Ce/IbCKOXO0351UCMBEHHBIX Ky/bmyp.

XpoMOCOMHasi M TeHHasi WHXXeHepus. VICKyCCTBEHHBIM CHHTe3 TreHa U
KOHCTpyupoBaHue pekoMOnHaHTHBIX [THK. Co30aHue mpaHc2eHHbIX Op2aHU3MOs.
HocTmkeHWss U MEepPCHeKTUBbI XPOMOCOMHOM UM TEeHHOM  WH)XKEHEepHH.
OKolornueckye 1 3TUUecKre mpob/ieMbl TeHHOM WH)KeHEePUH.

MepauiuHcKre 6roTexHoaorud. IToctreHoMHas udpoBas MeauiyHa. TT1P-
AUarHOCTUKa. MeTabO/OMHBIM aHaau3, TeHOLIeHTPUYeCKUM aHaau3 TpoTeoMa
yesi0OBeKa /i OL[EHKA COCTOSIHUSI ero 370poBbs. M Crosib30BaHKe CTBOJIOBBIX
K/leToK. TapreTtHass Teparis paka. J3D-OuoumkeHepuss myisi  pa3paboTKu
dbyHAaMeHTa/IbHbIX OCHOB MEAMIIMHCKUX TeXHOJIOTUM, CO3/laHUsI KOMIIJIEKCHBIX
TKaHell coueTaHWeM TeXHOJIOTMM TpEXMepHOro OWMOMpPUHTHHrA U cKaddonauHra
JI71s1 pellieHus1 3a/iau IepCoHaIM3UPOBaHHOM MeULIMHBI.

Co37aHMe BEKTOPHBLIX BaKIMH C Iie/ibl0 obecrieueHrss KOMOWHHUPOBAHHOM
3auTel OT Bo30OyauTteneii OPBU, ycraHOB/eHHe MOJIEKYISPHBIX MeXaHHU3MOB
dynakimonvpoanusi PHK-cogepskaliiix BHPYCOB, BBI3BIBAIOIIUX 0CO0OO0 OIacCHBIE
3a00/1eBaHMs Ue/IoBeKa U JKUBOTHBIX.

JeMoHcTpanuu

Tabuiipl U cxembl: «VIcronb30BaHHE MHUKPOOPTaHU3MOB B TIPOMBIILI/IEHHOM
TIPOM3BO/CTBe», «KjieTouHas uHXeHepus», «l'eHHass UHXeHepUus».

JIaboparopHasi pabora «l/3yueHre 00beKTOB OMOTEXHOTOT .

IIpakTHyeckas padora «IlosyueHre MOTOYHOKHC/IBIX TIPOAYKTOBY.

JOKcKypcusi «bBHOTeXHO/MOrusl — BakKHeHWIlas NpPOU3BOAUTEbHAs Cuja
COBpeMeHHOCTH (Ha OMOTeXHOJIOrnUeCcKoe TIPOHU3BO/ICTBO)».

11 KITACC

Tema 1. 3apoxaeHre U pa3BUTHE 3BOTILUOHHBLIX MpeACTaB/JIeHUN B
Ouosoruu

OBomoLoHHas Teopus Y. [lapBuHa. IIpeAriocbuiKi BO3HUKHOBEHUS
JapBuHU3Ma. JKU3Hb U HayuHas JesTeqbHOCTh Y. /lapBrHa.

[BKylye cUsbl 3BOMIOLMY BUZAOB 10 Y. JlapBUHY (BbICOKast THTEHCUBHOCTD
pPa3MHOKEHHUSI OpraHW3MOB, Hac/e/[CTBeHHasi HW3MeHUHWBOCTh, Oopbba 3a
CyllleCTBOBaHUe, eCTeCTBEHHbIN M UCKYCCTBEHHBIN 0TOOD).



Odopmiienre cuHTeThueckor Teopuu sBosoluu (CT3). HeliTpanbHas
Teopusi 3BomoIMM. CoBpeMeHHass 9BOJIIOLMOHHas Ouosorus. 3HaueHHe
5BOJIFOLIJMOHHOW T€OPHHU B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHbBI MUPA.

JeMoHcTpanuun

[TopTpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
KroBwe, Y. IapBun, C. C. YerBepukos, M. U. [lImaneraysen, k. Xongens, . K.
benses.

Tabmupl u cxembl: «Cuctema uBod Tmipupozbl (Mo K. JIuHHeR)»,
«JlectHulla >kuBBIX cyilectB (1o Jlamapky)», «MexaHusm (HOpMUPOBaHUS
TIPUCTIOCOO/IEHN ¥ pacTeHWd W JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema
MapiipyTa mnyteiiectBus Y. [lappuHa», «Haxoaku Y. [lapBuHa», «@opMbl 60pbOBI
3a cyimlecTtBoBaHue», «Ilopoabl romy0eit», «MHoroobpasue KyJbTYpPHBIX (opm
KarycTbl», «[Iopofibl JOMaIITHUX >KUBOTHBIX», «CxemMa 06pa30BaHMsI HOBBIX BU/IOB
(mo Y. [dapBuHy)», «Cxema COOTHOIIEHUS] [BWXKYIIUX CHI SBOJIIOLUAN»,
«OCHOBHBIE T0JIOKEHUS] CHHTETUUECKOW TeOPUU 3BOJTFOLIAN».

Tema 2. MUKPO03BO/IIOL{MSA U eé pe3y/ibTaThl

[Tonynsiys Kak 371eMeHTapHas efuHuLA 5BOMOLMA. COBpeMeHHbIe MEeTO/bI
OLIEHKM TeHeTHYeCcKoro pa3Hoobpasvs W CTPYKTypbl TOMy/siuil. V3MeHeHue
reHopoHJa TMOMY/SIHUM KakK 3/eMeHTapHOe 3BOJ/IIOLMOHHOE siB/ieHHWe. 3aKOH
reHeTuueckoro paBHoBecusi [)x. Xapau, B. Batinbepra.

OnemeHTapHble (aKTOpbl (ABWXKYILHME CU/bI) SBOJIOLMU. MyTal[MOHHbBIN
nporjecc. KombuHaTvBHasi u3MeHUMBOCTh. [lpelid TeHOB — ciydaiiHble
HeHarpaB/ieHHble M3MEHEeHMsl 4YacToT ajuiefied B nonyasauusax. IO¢dekT
ocHoBarens. J¢gekm OymbLIouUH020 20pabilukad. CHUdMCeHUe 2eHemuyecKozo
pasHoobpasusi: npuduHbl u caeocmeusi. IlposeneHue 3¢gpgexkma Opelicha 2eHo8 8
bonbwiux U Manblx nonyasyusx. Mwurpaimu.  V3omSums  TIOMYJISILAN:
reorpaduyeckas (mpocTpaHCTBeHHas1), bronoruyeckas (pernpoAyKTUBHAs).

EcrecTBeHHbIM1 0TOOp — Hampap/siOui  (QakTop 3BOMIOLUA. DOpMBI
eCTeCTBEHHOTO  OTOOpa:  ABWKYIIWM, CTaOWUIM3UPYIOIIUM,  pa3pbIBaIOIIHM
(au3pynituBHBIN). TTosoBoit 0T60Op. BO3HHMKHOBEHHWE W 3BOMIOLMS COI[AATBHOTO
MOBe/IeHUs )KUBOTHBIX.

[MpucriocobieHHOCTb ~ OpraHW3MOB  KaK — pe3y/ibTaT  MUKPO3BOJIIOLIVH.
Bo3HUKHOBeHHe  TIpUCIIOCOO/eHHM y  opraHusMoB.  Apomopdo3bl U
uanoazanTauyy. [Ipumepsl MpUcocob/ieHuit y opraHu3MoB: MopgoioThuyecKue,
dusnonoruueckre,  OGuoxumuueckue,  1moBeJeHUeckre.  OTHOCUTE/NLHOCTb
MpYCIIoCcO0/IeHHOCTH OPTaHU3MOB.

Buj, ero kputepum U CTpPyKTypa. BujoobOpa3oBaHue KakK pe3y/bTar
MUKpO3BO/MOIMK. M3omsiimsi — KiaoueBou (akTop BujgooOpasoBanus. [lytu u
CTIOCOOBI BU1000pa30BaHus: ajionaTpruyeckoe (reorpaduueckoe),



CcUMIaTpuyeckoe  (9KOJIOTMUECKOe),  «MTCHOBEHHOe»  (IIOJIMILION/U3alius,
rubpuavsanys). JuTeIbHOCTh 3BOTIOIIMOHHBIX TIPOL[ECCOB.

MexaHu3Mbl HOPMUPOBaAHUST OMOIOTUYECKOTO Pa3HOOOpa3usl.

Posmb  3BOMOIMOHHOM Ouwonorud B pa3paboTKe HayuyHBIX MeETO/[OB
coxpaHeHus1 6ruopa3Hoo0Opa3vst. MUKPO3BOMIOIMS U KOIBOJIIOLIUS T1apa3uTOB U UX
x03sieB. MexaHu3Mbl ()OPMHUPOBAHUSI YCTOMUMBOCTA K aHTUOMOTUKAM U CTIOCOObI
60pBOBI C Hell.

JeMoHcTpanuu

[Toptpetsr: C. C. YeTBepukos, 3. Matip.

Tabmuiel U cxeMbl: «MyTalMOHHAsE W3MEHUMBOCTh», «[lomynsiiuoHHas
CTPYKTypa Bufia», «Cxema MposiBjieHus1 3aKoHa Xap/avu—BatlinOepra», «IBrwKyiiue
CWIbl 3BOJIIOLUN», «JKOJIOTMUeCKasi M30/SLus TTONyJIILUKA CeBaHCKOM (hopesn»,
«['eorpadvueckasi UW30MALUS  JIMCTBEHHUIBI CHOMPCKOW W JIMCTBEHHUILIBI
naypcKoi», «Ilomy/siroHHbIe BOJIHBI UNCIEHHOCTHU XUIITHUKOB U KepTB», «CxeMa
JNEeNCTBUS eCTeCTBeHHOro orbopa», «®PopMbl OOpPHOBI 3a CyIIeCTBOBAaHHEY,
«/IHAycTpUanbHBI MenaHu3M», «KuBble HUCKOTaemMbie», «I10KpoBUTeIbCTBEHHAS
OKpacka JKUBOTHBIX», «[Tpeayripexxaatoiias OKpacka JKUBOTHBIX»,
«®U3nONOTUeCKHe —afianTalun», «IIpucrocob6IeHHOCT, OpraHWu3MOB W eé
OTHOCHUTE/IbHOCTb», «Kputepuu Buaa», «BuAbI-ABOMHUKNW», «CTPYKTypa BH/a B
npupoze», «Criocobbl BUA000pa3oBaHus», «I['eorpaduueckoe BHI000pa3oBaHKe
TPEX BHUJOB JIaHZBIIIEN», «IKOIOTMUeCcKoe BHA000pa3oBaHWe BHOB CHHUIL»,
«[Tonumuionae! pacTeHuii», «KarmyCcTHO-peeuHbIid THOPH.

OO6opyioBaHue: repbapyuy pacTeHUM, KO/UIEKI[MYM HaCeKOMBbIX, uyydesia ITUll U
3Bepeil C MpuUMepaMH Ppa3/MUHBIX TPUCIIOCODIeHUl, dydesia TNTULl U 3Bepei
pasHbIX BWJIOB, repbapuyd pacTeHWH ONMM3KUX BUJO0B, 00pPa30BaBIINXCS
Pa3IMYHBIMU CITIOCO0aMHU.

JIaboparopHasi pabora «BbisiBieHHe W3MEHUMBOCTU y 0C00eil OJHOro
BUZIA».

JlaboparopHast pabora  «IIpucrocob/eHrdss  OpPraHM3MOB U UX
OTHOCUTeJTbHasI 11e/1eC000pa3HOCTh».

JlaGopaTopHast pab6ora «CpaBHeHHWe BHJOB 10 MOP(HOIOTHUECKOMY
KPUTEPHIO».

Tema 3. MaKpo03Bo/IIOLMA U €€ pe3y/IbTaThl

MeToapl U3yueHUS] MaKpO3BOJIOLMHU. [lajeoHTO/OrMYeCKre  MeTO/bl
W3yueHus JBOJIOLMM. [lepexosHbie ¢GopMbl U QUIOreHeTUYeCKUe — Psifibl
OpraHu3MOB.

Buoreorpaduyeckrie mMeToAbl u3yueHHWs 3Bositold. CpaBHeHue (JIOpbI U
dayHbl MaTepUKOB U OCTPOBOB. buoreorpadbuueckure obsactu 3emmu. Buabl-
SH/IEMUKH U PEJTUKTHI.



OMOpuooruueckiue U CpaBHUTEIbHO-MOP(O/IOrMUecKre MeTObl U3yuyeHus
SBO/IIOLIMUA. ['eHeTHyecKre MeXaHU3Mbl S5BOJIIOLMM OHTOreHe3a U IIOSIBJICHUS
SBO/IIOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE U aQHAJIOTMYHbIE  OpraHbl.
PyaumveHTapHble  opraHbl M araBu3Mbl.  MoJleKyJ/sipHO-reHeThuecKue,
buoxumMuueckie M MaTeMaTHMueCcKhe  MeTOAbl  M3yueHWs  SBOJIIOLIWU.
I'omosiornuHble reHbl. COBpeMeHHblE MeTO/bl IMOCTPOEHUs (PUIOreHeTUUeCKUX
[lepeBbEB.

XPpOMOCOMHBIE MyTaljiy Y 3BOJIFOLIUS TeHOMOB.

OO011e 3aKOHOMEPHOCTH (TIpaBwW/ia) 3BOJOLUU. [IpuHyun cmeHbl yHKYuLl.
HeobOparrMocTh 3BOsIOLMK. AZlanTHBHAsA pajvaiys. HepaBHOMEPHOCTb TEMIIOB
9BOJIFOLIN.

JeMoHcTpanuu

[Toptpetsr: K. M. B3p, A. O. KoBanesckuii, ®. Mromnnep, 3. ['ekkesb.

Tabmuupl U cxembl: «PuUnOreHeTUUECKUI psifi oI u», «ApPXeONTepUKC»,
«3Bepo3ybble  smepel»,  «Crerouedans»,  «PuHMOGUTB»,  «CeMeHHbIe
MaropoTHUKW», «buoreorpaprueckre 30HbI 3emn», «lpeli) KOHTHUHEHTOB»,
«PemukThl», «HauasnbHble cTaguy SMOPUOHANILHOTO PAa3BUTHS TI03BOHOYHBIX
JKUBOTHBIX», «['OMO/IOrMYHBIe W  aHa/JOrMyHble OpraHel», «PyAWMeHTHI»,
«ATaBU3Mbl», «XpOMOCOMHbIe HabOpbl 4Ye/loBeKa U IMMIIaH3e», «[JlaBHbIe
HaTpaB/IeHHUS IBOJTIOLUN», «O0II[He 3aKOHOMEPHOCTH IBOJTIOLIAN.

Ob6opyoBaHUe: KOJUIEKL[MHM, repOapyy, MYJ/sDKM HCKOIMaeMbIX OCTaTKOB
OpraHyU3MOB, MYJ/ISDKU TOMOJIOTUUHBIX, aHAJIOTUYHBIX, PYJAUMEHTapHbIX OpPraHoB U
aTaBU3MOB, KOJIJIEKLJUM HAaCeKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHe )XU3HHU Ha 3emMJie

HayuHble TUIOTe3bl TPOMCXOXKIEHUS >KU3HU Ha 3emse. AbGuorenes u
naHcrnepMusi. JloHayuHble TIpefCTaB/lIeHUsl O 3apOXK[eHUM KU3HU (KpeaLjiOHU3M).
['unoTesa MOCTOAHHOIO CaMO3apOXKJeHHs )KU3HU U eé orpoBep)keHue onbiramu .
Peau, J1. Cniasinadiany, JI. ITactepa. ITporcxoxkjeHue >KU3HU U aCTPOOUOIOTHS.

OcHoBHbIE 9Tarlbl HeOpraHu4yecKkon 9BOJIFOLIAU. IInaHetapHas
(reonorvueckasi) 3BOJIIOLMS. XUMHUecKasi S5BO/MOLMSA. AOHOTeHHbIM CUHTe3
OpraHuyeckux BelllecTB W3 HeopraHuueckux. Omeir C. Mwuiepa u I'. HOpu.
O6pa3oBaHve ToaMMepoB W3 MoHOMepoB. KoaiepBatHas rumore3a A. U.
OmnapuHa, runoTe3a nepBu4Horo OynboHa k. XosjeiiHa, reHeTUUeCKasi TUIIOTe3a
. Ménnepa. Pubosumel (T. Uek) u rumore3a «vmpa PHK» Y. T'unbepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MPOTOK/IeTKH.

Nctopus 3emsmt ¥ MeTozbl eé wusydyeHus. Vckoraemble oOpraHuydeckue
octaTku. ['eoxpoHonorus u eé MeTofbl. OTHOCHTe/NbHasT W abCO/IOTHAs
reoxpoHoJiorus. I'eoxpoHosiornyeckas LIKaaa: S0HbI, 3pbl, IEPUOJBI, SITOXH.



HauanbHble 5Tanbl OpraHWYecKoW 3SBOMOLMH. [losiBleHWMe W 3BOMIOLUA
TepBbIX K/ETOK. DBOJIOLMS MeTabonn3Ma. BO3HUKHOBeHUe TIepBbIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHbIe OMOTIIEHKY KaK aHaJIor MepBbiX Ha 3emsie COOOIIecTB.
CtpomaronuTtel. [IpoKapuoThI ¥ 3yKapyOThI.

[TpoucxoxaeHre 3yKapuoT (cuMbroreHe3). DBOIOI[MOHHOE TTPOHCX0XKAEeHe
BUPYCOB. [IponcxoXKpeHue MHOTOK/IETOYHBIX OpraHM3MOB. BO3HMKHOBeHHe
OCHOBHBIX DY MHOTOKJIETOUHBIX OPraHy3MOB.

OCHOBHBIE 3Tarbl 3BOJIOLMUA BbICIIMX pacTeHur. OCHOBHbIE apOMOpP(O3bI
pacteHui. Bbixon pacteHud Ha cymly. [losiBlieHuWe CIOpPOBBIX pacTeHUHM U
3aBoeBaHMe uMH cylu. CemeHHble pacTeHus. I[IponcxoXKzeHue LBeTKOBBIX
pacTeHuH.

OCHOBHBIE 3Tarbl 5BOJIOLMUA KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bI
KUBOTHBbIX. BeHjckas dayHa. KemOpuiickuii B3pbIB — TOsIB/IEHHE COBPEMEHHBIX
TUTNOB. [lepBble XOpAOBbIe )XUBOTHBIE. ’KH3Hb B BOZE. DBOJIIOLMSA MO3BOHOYHBIX.
[Tpoucxoxaenve ampubuii u pentuauid. IIpoucxoxkeHrue MIEKONUTAIOLUX U
ntull. [IpuHiun kmoueBoro apomopdosa. OcBoeHue 6eCrO3BOHOUHBIMH U
TI03BOHOUHBIMU KUBOTHBIMU CYIIIN.

PasButne u3HM Ha 3em/ie IO 3paM M IIepUOJAM: apxeM, IPOTepO30u,
rajieo3oii, Me3030H, KaiiHO30M. OOIasg  xapakTepucTWKa KjiuMara W
reoJIOrMYecKUx IporieccoB. llosiBieHWe M pacLBeT XapaKTepHbIX OpraHW3MOB.
Yrneobpa3oBaHue: ero yCJIOBUS U BJ/IMsIHYE Ha ra30BbIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHUSI — 3KOJIOTUUECKHEe KPU3UChl Npouuioro. IIpuunHel u
C/1Ie[ICTBUSI MAacCCOBBIX BbIMUpaHW. COBpPEMEHHBIM 5KOJIOTUUECKUU KPHU3HUC, €ro
ocobenHocTH. [Tpobrema coxpaHeHust 6Mopa3Ho0Opa3us Ha 3emiie.

CoBpeMeHHasi cHMCTeMa OpraHM4eckoro mupa. [IpuHIUIBI KaacCUpUKalyuu
opraHi3MoB. OCHOBHbIe CUCTEMaTHYeCKHe TPYIIIbl OPraHU3MOB.

JleMoHCcTpanuun

[Toptpetsl: ®. Penu, JI. Cniasnanuany, JI. Ilacrep, . . Meunukos, A. .
OmnapuH, k. XongenH, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmmuiibl 1 cxeMbl: «Cxema ombiTa @. Pean», «Cxema oribiTa JI. ITacTepa mo
W3yYEeHHUIO Cam03apoKJeHusi XusHu», «Cxema omnbita C. Muminepa, I'. FOpw»,
«JTanbl  HEOPraHWYeCcKOW  SBOJMIIOLUW»,  «['e0XpOHOJIOTMYecKass  IIKajia»,
«HauasibHble 3Tarnbl OpraHUYecKou 3BOJOLMN», «Cxema 0Opa30BaHUsI 3YKapHOT
nyTéM cumbuoreHesa», «Cucrema >XWBOW TIpUpPoAb», «CTpoeHWe BUpYCa»,
«Apomopdo3bl  pacTeHun», «PUHUOQUTBI», «OJHOKIETOUHbIE BOJOPOC/IN»,
«MHOrokneTouble BoOAOpoC/In», «Mxu», «IlanopoTHUKU», «l'010CEMEeHHbIe
pacteHusi», «OpraHbl LBETKOBBIX pacTeHWM», «(CxeMa pa3BUTHSI >KUBOTHOTO
Mupa», «ApomMopdo3bl >KUBOTHBIX», «lIpocTeiiiue», «KuHilleUHONIOIOCTHbBIEY,
«ITnockue yepBu», «YmeHucToHOrMeEY, «PBIOBI», «3eMHOBO/IHbIEY,



«IIpecmbikaroiuecs», «IItuupbl», «Miekonuraroime», «Pa3sBUTHe >XU3HU B
apXeucKou spe», «Pa3BUTHe KU3HU B MPOTEPO30UCKOU 3pe», «Pa3Butue Xu3HU B
Tase030KMCcKON 3pe», «Pa3BUTHeE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe u3HU B
KalHO30MCKOU 3pe», « CoBpeMeHHasi CUCTeMa OpraHu4yecKoro MyUpa.

Ob6opyznoBanue: Tepbapyy pacTeHWM pa3UYHbIX OT/EI0B, KOJIIEKI[UU
HaCeKOMbIX, BjlaXKHbIe TIperapaThbl )KUBOTHBIX, PAKOBHMHBI MOJUIFOCKOB, KOJIJIEKLIUU
WUITIOKOXKUX, CKeJleTbl T[103BOHOYHBIX JKUBOTHBIX, uydyesja TITHAL] W 3Bepew,
KOJUIEeKLJUM OKaMeHeJIOCTeM, TOJIe3HbIX MCKOIaeMbIX, MYJ/ISDKM OpraHu4YecKrx
OCTaTKOB OPraHU3MOB.

BupryanbHaa JjaboparopHasa paGora «MojenvpoBaHe  OIbITOB
Muinepa—HOpu no M3yuyeHUI0 abBUOreHHOTO CMHTe3a OPraHUueCcKrUX COeJUHEHU B
TIepPBUYHOU aTMocdepe».

JlaboparopHasi pabora «/3yueHue M OIKMCaHHE HCKOIAeMBIX OCTAaTKOB
JPEBHUX OPraHU3MOB».

IIpakTHueckasa padora «l/I3yueHue 0COOEHHOCTEM CTPOEHUS PAaCTeHUM
pa3HbIX OT/E/IOB».

IlpakTHueckas pabdora «l/3ydyeHre 0coOOEHHOCTEH CTPOEHUs TO3BOHOUHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaeHue yeji0BeKa — aHTPOIIOreHe3

Pa3pesnbl 1 3aaur aHTPOIIONIOrMU. MeTo/ bl aHTPOMOJIOTHH.

CraHOB/ieHMe TIpe/ICTaB/IeHWd O MPOMCXOXK[EHUM uesioBeKa. PemuruosHbie
B033peHUsi. CoBpeMeHHbIe HayYHble TeOPHUHU.

CX0/ICTBO yesioBeKa € KUBOTHbIMU. CHCTeMaTUYeCKOe T0JI0KEHUE YeslIoBeKa.
CBuzleTesIbCTBA  CXOACTBA  UYejoBeKA C  JKMBOTHBIMH:  CpPaBHUTE/IBHO-
Mop@doJiorhuuecKue, MOpHosIornyeckue, ¢bu3nonoro-broxuMruyeckue,
noBeZieHueckre. OT/IMYMS Ye/loBeKa OT KUBOTHBIX. [IpsiMOX0XKaAeHUe U KOMILIEKC
CBSI3aHHBIX C HUM TIPU3HAKOB. Pa3BuTHe r0/IOBHOIO MO3ra U BTOPOW CUTHA/IbHOU
CUCTEMBI.

[Bwxyiue cuibl (hakTopbl) aHTpOTIOreHe3a: OMOOrMuecKye, ColUasIbHbIE.
CoorTHollieHre 61O0OTUUeCKUX U COLMA/IbHBIX ()aKTOPOB B aHTPOTIOTeHe3e.

OcHOBHbIe CTafiuMd aHTporioreHe3a. PaHHue uesioBeKOOOpa3Hbie 00e3bsHBI
(MPOKOHCY/IbI) ¥ PAHHUE TIOHTH/BI — 00IIIHe TIPeJKK Ue/l0oBeKOOOpa3HbIX 00e3bsiH U
Mofied. ABCTPa/IONUTEKU — ABYHOTHUE TIpeAKU Jtoier. UenoBeK yMesibii, repBbie
W3rOTOBJIEHUS OPYAUM TpyZa. YenoBek MpIMOXOASIIMKA U TEePBbIM BbIXOJ, JIIOAEH
3a mnpegenbl Adpuku. UYenoBek relijenbbeprckuii  — 00U TIpeoK
HeaH/IepTaJbCKOro YesioBeKa M 4esjoBeKa pa3yMHOro. YesioBeK HeaHZepTaJbCKUU
KaK BU/J JitOJled XOJOJHOTO KjiuMarta. YUesioBeK pa3yMHbIM COBpPeMEHHOIr0 TWIIa,
JEHUCOBCKUM 4Ye/IOBeK, OCBOEHWe KOHTMHEHTOB 3a TipefenaMud AdQpUKHU.
[TaneoreHeTrKa U rajeoreHOMUKa.



OBOJTIOLUSI COBPEMEHHOT0 4YesioBeKa. EcTecTBeHHbIN OTOOD B TMOMYJISAIUSAX
yejioBeKa. MyTallMOHHBIM mipoLecC U nonumopdusMm. [lomyssiLOHHBIE BOJIHBI,
Apeuld reHoB, murpauus U «3O@eKT OCHOBaTe/s» B MOMYJISALUIX COBPEMEHHOIO
yesioBeKa.

YesnoBeyeckre packl. [loHaTtve o pace. bosblive packl: eBporneouHast
(eBpa3uiickasi),  aBCTpajo-HerpoujiHasi  (9KBaTOpuanbHas), = MOHTOJIOU/Has
(asuaTcko-amepukaHcKkasi). Bpems v myTu paccesieHusi yeyioBeKa IO TIIaHETe.
EauHcTBO  yesoBeueckMx — pac. HayuHasd  HecoCToATe/NbHOCTb — pacvsMa.
[Tpucrioco6/eHHOCTh 4YesioBeKa K pa3HbIM YCJIOBUSIM OKDY)KaroIlleid Cpefibl.
BnusiHue reorpaduueckoit cpeabl U Apeiidba TeHOB Ha Mop@oJsiorur0 U
(Y3UOJIOTHIO UesioBeKa.

MeXIuCIUIUIMHapHble  MeToAbl B ¢u3nuueckod  (6HO/IOTHUYECKOi)
AHTPOMOJIOTUM.  ODBOJIIOLIMOHHAS ~ @HTPOIOJIOTUSI U [1a/Ie0aHTPOMNOJIOTUS
yesI0BeYeCKUX MOMyJisALui. brocoryanbHble UCCIesoBaHusl TPUPOABI YeslOBeKa.
VccnenoBaHue KO3BOMIOLIMK OMO/IOTMYECKOT0 1 COLIMAIbHOTO B UesiOBeKe.

JeMoHcTpanuu

[Toptpetsr: Y. dapsuH, JI. Jluku, . 4. Porunckui, M. M. I'epacumos.

Tabuiipl U cxembl: «MeTo/IbI aHTPOTIOJIOTHNY, «['0JIOBHOM MO3T uesioBeKa»,
«UYenoBekooOpa3Hble 00e3bsiHbI», «CKe/leT 4Ye/ioBeKa W CKeJieT IIMMITaH3e»,
«PynuMeHTBI U aTaBU3Mbl», «IBUXKYILE CUJIbI aHTPOIIOTeHe3a», «IBOJIFOLIMOHHOe
IpeBO  yejiOBeKa», «ABCTpaionuTek», «YenoBek yMmenbli», «YenoBek
MPSAMOXOIALINN», «IeHUCOBCKMK YenoBek» «HeaHaepTanblbl», « KpoMaHbOHIIbI»,
«IIpenku yenoBeka», «ITarbl 3BOJIFOLIUU YesI0BeKa», «Pachkl yeioBekar.

Ob6opyoBaHMe: MyJIsDKM ~OKaMeHesoCTel, TIpeJMeTOB MaTepyabHOU
Ky/IbTYpbl ~TIDEIKOB  uejioBeKa, penpoAykiuu (dbortorpaduu) KapThH C
MUGbOIOTUYECKUMU U OUOMeMCKUMM  CIOJKeTaMHM  TIPOMCXOXKAEeHUsT 4YesloBeKa,
¢doTorpauu HaxoJOK UCKOMAaeMbIX OCTAaTKOB UesI0BeKa, CKeJleT YesioBeKa, MoJie/lb
yeperia yej0oBeKa U uepera IIMMIIaH3e, MOJe/lb KUCTU YejiOBeKa U KUCTU
LIMMITIaH3e, MOZIeJI TOpCa MpeJKOB ueioBeKa.

JlaboparopHast palGora «V3yueHne ocobeHHOCTell CTpOeHHUsI CKejieTa
yesI0BeKa, CBSI3aHHBIX C TIPSMOXOKEHUEM.

IlpakTHueckas padora «l3yueHne 5K0/IOTMUECKUX aJjaMTal[1i ueoBeKay.

Tema 6. Jko/siorusa — HayKa O B3aMMOOTHOLIEHUSAX OPraHU3MOB M
Ha/IOPraHU3MeHHbIX CUCTEM C OKpY)Kalollel cpefou

3apo)kieHre W pa3BUTHe 3Kosiorud B Tpyjax A. I'ymbonbara, K. @. Pyrbe,
H. A. CeBepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3zmensl v 3ajauu
5K00riU. CBSA3b 3KOJIOTUM C APYTUMU HayKamH.



Metogpl 3kosioruu. [losieBble HabmoAeHUsA. DKCIIEPUMEHThI B 3KOJIOTHU:
npupojHble U jaboparopHble. MojenvpoBaHe B 3KOJOTHM. MOHUTOPHHT
OKpY»Katollleid cpe/ibl: JTOKa/IbHbIN, periOHa/IbHbIN U TJ1I00a/TbHBbIM.

3HaueHVe SKOJIOTMYeCKUX 3HAaHUM Ui YesjioBeKa. JKOJIOTUYeCcKoe
MHPOBO33peHre KaK OCHOBa CBsi3eli uejioBeuecTBa C MpUpo/ioil. dopMupoBaHUe
9KO0JIOTMYECKOU KYJIbTYPbI M 9KOJIOTMUeCKOW FPAMOTHOCTH HaCe/IeHuUs.

JleMoHCcTpanuu

[Moptpetsi: A. T'ymbosbar, K. @. Pynase, H. A. CeBep1ioB, D. I'ekkesnb, A.
Tenoy, B. H. Cykaués.

Tabnuipl U cxembl: «Pa3zenbl 3K0/0THN», «MeToAbl Konorum», «Cxema
MOHUTOPHMHIA OKPY>KakOLLeN CpeJibl».

JIaGoparTopHas pabora «3yueHue MeTO/IOB 5K0JIOTUYECKUX
HCCieJOBaHUI».

Tema 7. Opranu3mMsbl ¥ cpeJa 00UTaHUA

OKosiornyeckre (PakToOpbl ¥ 3aKOHOMEPHOCTU UX AercTBus. Knaccudukarms
9KO0JIOTMUecKuX (akTopoB: abuoTuueckre, broTHyeckue, aHTporioreHHele. Ob1IMe
3aKOHOMEPHOCTU JeMCTBUSI KoJorThueckux (akropoB. [IpaBuwio munumyma (K.
[npenrens, H). JIubux). TomepaHTHOCTb. OBPHUOHMOHTHBIE W CTEHOOMOHTHBIE
OpraHv3MBbl.

Abuotnueckue ¢aktopel. CBeT KakK 23KOJIOTHYeCKWi dakTop. /[lelicTBre
pa3HbIX yYaCTKOB COTHEYHOI'O CIeKTpa Ha OpraHu3Mbl. DKOJIOTHYeCKHe TPYIIIIbI
pacTeHW U >KMBOTHBIX 10 OTHOLLEHWIO K cBeTy. CUrHajabHasi pOJib CBeTa.
doTonepruo3M.

TemmiepaTypa Kak 5Kojoruyeckui (akrtop. [lelicTBue TemmepaTrypel Ha
opraHusMbl. [1oMKUIOTepMHbIE U TOMOWOTEPMHbIE OPraHW3Mbl. DBPUTEPMHbIE U
CTEHOTEePMHbIE OPraHU3MBI.

BnaxxHocTh Kak skojioruyeckuii daktop. IlpucrnocobneHuss pacTeHud K
ToJiiep>KaHuio BoAHOTo OanaHca. Kiaccudukaiys pacTeHuil 10 OTHOIIEHHIO K
Bogie. [Tpucrioco6eHust J)KUBOTHBIX K M3MEHEeHUI0 BOJHOTO PEXKUMA.

Cpezbl oOWTaHUS OpPraHW3MOB: BOJHAsl, Ha3eMHO-BO3ZYIlIHasi, TOYBEHHas,
riyOvHHAsE ~ TIOJTIOUBEHHAs, BHYTpUOpraHu3meHHas.  PU3MKO-XUMUUYECKHe
ocobeHHOCTH cpesi obuTaHus opraHu3MmoB. [Ipucriocob/ieHUsi OpraHU3MOB K
)KU3HU B pa3HbIX Cpejiax.

buonoruueckue putMmbl. BHemiHue M BHyTpeHHUe pUTMbL. CyTOUHbBIE U
roguuHbie puTMbl. [1prcnocob6/eHHOCTh OpPraHM3MOB K C€30HHBIM W3MEeHEeHUsIM
yCJIOBUM KU3HU.

JKusHeHHble (QopMbl  opraHusMoB. [loHsiTue o0 >KuU3HeHHOW (opwme.
’KvizHeHHbIe (POPMBI pacTeHuUM: JiepeBbsi, KyCTapDHUKHU, KyCTapDHUUKHU, MHOT'OJIETHHE



TpaBbl, OJHOJIeTHHE TpaBbl. JKW3HeHHble (OPMbI >KUBOTHBIX: THAPOOHOHTHI,
reo0HOHTBI, a3p00MOHTBI. OCOOeHHOCTH CTpOoeHus ¥ 0Opa3a JKU3HH.

buotuueckrie  Qaxktopel.  Buabl = OMOTMYeCKMX  B3auUMO/IeHCTBUIA:
KOHKYPEHIIYsI, XMIIHAUeCTBO, CUMOMO03 U ero ¢dopmel. [TapasuTH3M, Koorepalus,
MyTyaau3M, KOMMeHCan3M (KBapTHPAHTCTBO, HaxjiebHUuecTBo). HeTpodurueckue
B3auMojielicTBust  (Tommueckue,  (opudeckue, (abpuueckue). 3HaueHHe
OMOTHYECKUX B3aUMOJIEMCTBUI JjIsi CYI[eCTBOBaHUS OpPraHM3MOB B Cpejie
obuTanus. [IpUHIUIT KOHKYPEHTHOTO UCK/TFOUeHUI.

JdeMoHCcTpanuu

Tabauiel U cxembl: «JKojiorhnyeckue (HakTopb», «CBETOBOM CIEKTp»,
«DKO/IoruuecKre T'PYIIbl JKUBOTHBIX 10 OTHOIIIEHUIO K CBeTY», «TeryioKpoBHbIE
JKUBOTHBIE», «XOJIOJHOKDPOBHbIE >KUBOTHbIEe», «DU3H0sOruueckue ajanrtaiyu
KUBOTHbIX», «Cpeapl 00UTaHUST OpPraHU3MOB», «bBHO/IOTHYECKHE DPUTMBI»,
«KusHenHole  (GoOpMbI  pacTeHuil», «Ku3HeHHble  (GOPMBI  JKUBOTHBIX»,
«DKOCHCTeMa IIMPOKOIMCTBEHHOTO Jieca», «DKOCKCTeMa XBOHHOIO jieca», «Llerm
MMUTaHUS», «XUIMHAUECTBO», «llapasutusm», «KoHKypeHiys», «CuMOmMO03»,
«KomMeHcanusm».

OO6opymoBaHue: repbapuy pacTeHWN W JKUBOTHBIX, ITPUCTIOCOOMIEHHBIX K
BJUSIHAIO Pa3/MUHbIX 3KOJOTHYECKUX (PaKTOpOB, repbapyuy CBeTO/IOOUBBIX,
TeHe/TIOOMBBIX W TEeHEeBBIHOC/MBBLIX paCTeHHM, CBeTO/M00OMBLIE, TeHeMo0uBble U
TeHEeBbIHOC/IMBbIe KOMHATHbIE pacTeHUs, TepOapry U KOJIJIEKIIUM TeT/I0F0OUBBIX,
3MMOCTOMKHUX, MOPO30yCTOMUMBBLIX pacTeHWH, uyuesa IITUL] U 3Bepel, repbapuu
pacTeHuM, OTHOCALLIMXCS K rurpoduram, kKcepoduram, me3o(putaM, KOMHATHBIE
pacTeHus1 JaHHBIX TPYII, KO/UIEKIIUM >KUBOTHBIX, OOMTAIOINX B pa3HbIX Cpefax,
repbapuy U KOJIJIEKI[MM DPACTeHHWH U >KUBOTHBIX, 00/a/aloluXx dYepTamu
TIPUCIIOCOO/IEHHOCTU K CEe30HHBIM HW3MEeHEeHHUSIM YCJIOBUM >KW3HU, Tepbapuu U
KOJUTEKI[UM PACTeHUM U JKUBOTHBIX Pa3/WUHBIX >KU3HEHHBIX (OpPM, KOJIEKIUU
JKUBOTHBIX, YUaCTBYIOIIUX B Pa3/INUHBIX OMOTUUECKHX B3aUMO/IeHCTBUSX.

JlabopaTropHasi padora «BbIsB/eHHe IIPUCIIOCOOEHHM OpPraHW3MOB K
BJIUSIHUIO CBETa».

JlaboparopHasi pabora «BbIsiBeHHe TIPUCTIOCOO/EHUM OpraHu3MOB K
BJIUSIHUIO TeMIIepaTypbi».

JlaboparopHast pabora «AHAaTOMHUYECKHe OCOOEHHOCTH pacTeHUHd U3
Pa3HbIX MeCT OOUTaHUSI».

Tema 8. Jkosiorusi BU/I0B M NOMY/ISILIAA

OKoJoruueckde  XapakKTepUCTUKW  TonyJsiuuud.  [lomyssuus  Kak
buonornueckass cuctema. PoJjib HEOJHOPOJHOCTU Cpejibl, hH3UUeCKUX OapbepoB U
ocobeHHOCTel 61O0THM BUIOB B (POPMUPOBAHKY MPOCTPAHCTBEHHOW CTPYKTYPHI
nonysisityidi. OCHOBHBIE TIOKa3aTeau TIOMYJ/SI[UU: UHCIEHHOCTb, IIJIOTHOCTD,



BO3paCTHasi U TII0/I0Basg CTPYKTypa, POXKAAaeMOCTb, TIPUPOCT, TeMIl pOCTa,
CMepTHOCTb, MUTPaLIUSI.

JKoJsiorhueckKasi CTpykTypa mnonyssaiuu. OLeHKa YMCIeHHOCTU TOMYJISLUY.
JvHaMmuyKa MOnyasiqud U eé peryJysius. bUOTWUeCcKud TOTeHUUan TMOMyJIsLyH.
MogenvpoBaHye JUHAMUKU NONYJ/ISLHUU. KprBble poCTa YMC/IeHHOCTH TOIYJISLUU.
KpuBble BbDKMBaHUS. Peryssiys 4UCIeHHOCTH TMOMNYJ/siyMK: poJib (haKTOpPOB,
3aBUCALLIUX U He 3aBUCSIIUX OT TJIOTHOCTU. DKOJIOTUUeCKre CTpaTeruy BUIOB (T- U
K-crparerun).

[TonsTrie 06 3KoIOTMUECKOM HuIlle BHAA. MectoobuTanue. MHOromepHas
MoJe/ib SKosiornueckon HumM Jbxk.J. XaTuumHCOHa. Pa3mepnl 3K0J/I0rHuYecKou
HULM. [ToTeHLMabHAs ¥ peanrM30BaHHAs HULLIM.

Bupn kak cucrema mnonynsiiud. Apeanbl BUOB. BUAbI U HUX >KU3HEHHbIE
CcTpaTervu. JK0JIOThUeCKre SKBUBa/IeHThI.

3aKOHOMEPDHOCTH TIOBEeeHUsI M MUIPalUi >KUBOTHBIX. bHonornueckue
VIHBAa3UU Uy>KepPOJHBIX BHU/IOB.

JeMoHcTpanuu

IToptpet: k. 1. XaTUMHCOH.

Tabmuiel ¥ CXeMbl: «DKOJIOTHYECKHWEe XapaKTepUCTUKUA TIOMYJISILUmn»,
«IIpocTpaHCTBeHHasi  CTPyKTypa  nonyjsiuuu», «Bo3pacTHele  nupamu/bl
nonynaiuu», «CKOpOCTb — 3acesieHusl II0BepXHOCTM  3eM/IM  Pas/MYHbIMU
opraHusmamMu», «Mogesb 3Konorudeckour Huiy k. . XaTumHCOHa».

Ob6opyznoBaHue: repbapry pacTeHuM, KOJIIEKIIUU )KUBOTHBIX.

JlaboparopHast pabora «IIpucrnocobseHuss ceMsiH  pacCTeHUd K
pacceeHuIo».

Tema 9. Ko0/10rus c000IMEeCTB. IKO/IOrHYECKHE CHCTeMBbI.

CoobijectBa opranm3sMoB. buoiieHo3 U ero crTpykrypa. CBSI3M MeXAy
opraHvM3mamiu B OHoLIeHO3e.

OkocucteMa Kak oTkpbiTas cuctema (A. k. Tencim). PyHKIMOHATbHBIE
0/IOKM OpraHvM3MOB B JKOCHCTEeMe: TIPOAYLIEHThI, KOHCYMEHTBI, peAyIeHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1jernmd U ceTH. AOWOTHUYECKHe OIOKH
s5KocucTeM. IToUuBbI U Wbl B 3KOCUcTeMax. KpyroBopoT BeljeCcTB U MOTOK SHEPIUHr
B 3KOCUCTEMeE.

OcHOBHBIE  TIOKasaTe/M  SKOCHCTeMbl. buomacca Y TPOAYKLMSL.
OKosioruueckye MpaMu/ibl urcesi, 6rioMacchl ¥ SHEPTUU.

JuHamuka sxkocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HarmpaB/ieHHbIe 3aKOHOMEpHBIE CMEHBbI COOOIIeCTB — CYKI[eCCHH. IlepBUUHBIE U
BTODUYHbIE CYKLECCUA W WX TPUYMHBI. AHTDPOIOreHHble BO3JEWCTBUS Ha
cykueccud. KinrMakcHoe coobiectBo. briopasHoobpasyve v MoHOTa KpyroBOpoTa
BeI[eCTB — OCHOBa YCTOMUHMBOCTH COOOIIIECTB.



[TpupoHbIe 3KOCUCTEMBI. DKOCUCMeMbl 03€p U pek. DKocucmembl mopell U
OKeaHo8. DKocucmembl MyHOP, 1eco8, cmenetl, NyCMbIHb.

AHTpoOMOreHHble 3KOCHUCTEMBI. ATpPO3KOCHCTeMa. ArpolieHo3. Pasmnuus
Me)Kly aHTPOIIOr'eHHBIMU U TTPUPO/JHBIMU 9KOCUCTEMaMHU.

Ypb6o3kocucrembl. OCHOBHble KOMITOHEHTBI ypboskocucTteM. I'opopckas
dbmopa u dayHa. CuHaHTpomnu3alusi TOpPOJACKOW (ayHbl. buonoruueckoe u
X03sIICTBEHHOe 3HaueHKe arpo3KoCcHUcTeM U ypbosKocHUCTeM.

3aKOHOMEPHOCTU (POPMUPOBAHUSI OCHOBHBIX B3aUMO/€HMCTBUM OPraHU3MOB B
JKocucTemMax. Posb KackaoHoz2o 3ggekma u e8udos-30ucukamopos (Karouesbix
8u008) 8 (hyHKYUOHUpOB8aHuu 3Kkocucmem. [lepeHOC SHeEPruu U BeLeCTB MEXIy
CMEeXXHBIMU 3KOCHCTeMaMHU. Y CTOMUHMBOCTb OPraHU3MOB, TIOMYJISILUNA U 3KOCUCTEM
B YCJIOBUSIX €CT@CTBEHHBIX U aHTPOMOTeHHBIX BO3/1eliCTBUM.

Mexanusmbli 8o30elicmeust 3aepsi3HeHUl  pAasHbIX munos Ha
cyb0p2aHU3MEeHHOM, Op2aHU3MEeHHOM, NONY/ASYUOHHOM U 3KOCUCMEeMHOM YPOBHSIX,
OCHOBbl  9KO/02UYECKO20  HOPMUPOBAHUSI ~ AHMPONO2EHHO20  B8030elicmaust.
MeTo/10/10T1si MOHUTOPHHI'A eCTeCTBEHHBIX U aHTPOIIOTeHHbIX 3KOCUCTEM.

JdeMoHCcTpanuu
[Toptpet: A. Ix. TeHC/H.
Tabauibl U CXeMb: «CTpykTypa  OHOLIeHO3a», «IKocucTema

IIMPOKOJIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOWHOrO jeca», «PyHKIMOHA/IbHbIe
IPYNIbl OPraHM3MOB B 3KOCHUCTEME», «KpyroBOpOT BeIleCTB B 3KOCHUCTEME»,
«Jenu nuTaHus (MacTOMILHAS, JeTPUTHAs)», «IKOJIOTUUECKasi MTUpaMUZia UMCel»,
«3JKojornueckasi mvpamuia 6rMomMacchl», «DKOJOrMUecKasi MUpaMHiia SHeprum»,
«Obpa3oBanue 6omoTa», «IlepBruHas Cykijeccusi», «BoccraHoB/ieHre Jjieca 1ocie
ro’kapa», «OKOCHCTeMa 03epa», «ATpoiieH03», «KpyroBopoT BeIecTB U MOTOK
SHEpPIrvM B arporieHo3e», «[Ipumepsl ypbosKocHCTeM».

OO6opyioBaHue: repbapyuy pacTeHUM, KO/UIEKI[MYM HaCeKOMBbIX, uyydesia ITUll U
3Bepei, repbapuu Ky/IbTYPHBIX U AUKOPACTYII[UX PacTeHUl, akBapUyM KaK MO/Ie/Tb
9KOCUCTEMBI.

IIpakTnueckas pabora «/I3yueHne u onrcaHrie ypo03KOCUCTEMBD».

JlaboparopHasi pabora «l/3yueHue pa3HooOpa3usi MeNKHX TTOUBEHHBIX
YIEHUCTOHOTUX B Pa3HbIX SKOCHUCTEMAX».

OKCKYypCHAA «IDKCKYPCHsI B THUITUUHBIA OHMoreorneHo3 (B AyOpaBy, Oepe3HsK,
e/TbHUK, Ha CYXO/I0/bHBIA WK TTIOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

JKCKypcusi «DKCKypCHs B arpo3KocucTeMy (Ha Tosie WiId B TeIIMYHOe
XO03SICTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucrema

bruocdepa — obmerviaHeTapHasi 000Ji0ukKa 3eM/H, Tle CYIECTBYeT WM
CyllleCTBOBaJIa »KU3Hb. Pa3BuTHe rpezcTaBieHui o buocdepe B Tpyaax 3. 3rocca.



Yuenue B. . BepHazckoro o 6uochepe. Obnactu 6rocdepsl u eé cocrtas. Kupoe
BeleCcTBO 6rocdepsl U ero PyHKIUH.

3aKOHOMEePHOCTU CyiecTBoBaHUusl 6uocdepnl. OcobeHHocTH GUoCchepsl Kak
ryi06anpHON 3KocHUCcTeMbl. JJuHaMuUeckoe paBHOBecHe B Orocdepe. KpyroBopoTsl
BeIIeCTB U OHMoreoXuMudeckue UKIbI (yI/iepofa, a30Ta). PUTMUYHOCTD SIB/IEHUM
B Grocdepe.

3oHanbHOCTL Ouochepsbl. [loHsatre o 6Guome. OcCHOBHbIE OMOMBI CYIIIH:
TYH/Ipa, XBOWHbIE Jieca, CMelllaHHbIe U IIMPOKO/IMCTBEHHbIE Jieca, CTely, CaBaHHbI,
MyCTbIHW, TPONIMUECKHEe jieca, BbICOKOTOPbsi. K/iMMar, pacTUTeNbHBIN M )KUBOTHBIM
MHp OMOMOB CYIIIH.

CTpyKTypa 1 OYHKIMS )KUBBIX CUCTEM, OlleHKa UX peCypCHOTI0 TIoTeHI1ana u
6rochepHbIX QYHKITHIA.

JdeMoHCcTpanuu

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

Tabnuipl U cxembl: «['eocdepsl 3emnn», «KpyroBopot a3oTa B MPUPOAE»,
«KpyroBopot yrnepoma B mnpupofe», «KpyroBopor KWCIOpoJila B TIPUPOJE»,
«KpyroBopot Boabl B mpupoze», «OCHOBHbIE OMOMBI CyIIH», «KiuMathueckue
nosica 3emin», «TyHapa», «Taura», «CmelnaHHbIM jec», «I1IMpOKOIMCTBEHHBIN
nec», «Crenb», «CaBaHHa», «IlycTbiHs», « Tpornuueckuii sec».

Ob6opynoBaHue: repbapyy pacTeHUH pa3HbIX OMOMOB, KOJIJIEKI[UN )KUBOTHBIX.

Tema 11. Yest0BeK M OKpy)Kawuias cpeja

OKOJIOTUYeCKWe KpU3UChl W WX TMpUYMHBbL. Bo3zaelicTBue uesoBeka Ha
6uochepy. 3arpsisHeHMe BO3yIIHON cpeAbl. OxpaHa BoO3/Ayxa. 3arpsi3HeHUe
BOZiHOUW cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3spyiiieHve mouBbl. OxpaHa
TOUBEHHBIX pecypcoB. MI3MeHeHWe K/IMMara.

AHTpOMNOreHHOe BO3/IEMCTBUE HAa PaCTUTE/bHBbIM U XKUBOTHBIM MUP. OXpaHa
PacCTUTE/ILHOTO M >XMBOTHOrO Mupa. OCHOBHBIE TIPUHIUITBI OXPaHbl MPUPO/IbI.
KpacHple xHuru. Ocobo oxpaHsiemMble TmipupojaHbie Tepputopuu (OOIIT).
BoTaHnuyeckue cafibl ¥ 300/I0TMUeCKre apKu.

OCHOBHbIE TIPUHLIUMBI YCTOMUMBOTO PA3BUTHS UeIOBEYECTBAa W TPUPO/bI.
PaijuoHanbHOe  TIPUPOJIOTIONB30BaHWE WM COXpaHeHHWe  OHOJIOrHuYecKoro
pa3HooOpa3ust 3emsid. OOiMe 3aKOHOMEPHOCTH T/100a/MbHBIX 3KOTOTUUYECKUX
Kpu3rcoB. OcOOeHHOCTH COBPEeMEeHHOT'0 KPH3KCa U ero BepOsiTHbIe TI0C/Ie/ICTBYSI.

Pa3BuTHMe MeTOJOB MOHUTODHMHIA pPa3BUTUSI OMACHBIX TEXHOTeHHBIX
niporjeccoB. CucmemHble UCCAe008aHUsI nepexoda K pecypcocbepezarowjeli u
KOHKYpeHmocnocobHoll sHepeemuke. buonozuueckoe pasHoobpasue u 6uopecypchbi.
HayuoHanbHble uH(oOpmayuoHHble cucmembl, obecneuugaroujue oocmyn K
uHgopmayuu no CcocmosiHUIO omoe/nbHblX 8U008 U 3Kocucmem. (OCHO8bI



sKopeaburumayuu 3Kocucmem U cnocobos 60pbObI C 6OUONOBPENHCOeHUSIMU.
PekoHcmpyKkyusi MOPCKUX U HG3eMHbIX 3KOCUCIEM.

JleMoHCcTpanuun

Tabmuubl W cxembl:  «3arpsisHeHHe  aTMocdepbl»,  «3arpsisHeHHue
ruapocdepel», «3arps3HeHyde MOouBbl», «IlapHUKOBBIA 3dderT», «Ocobo
OXpaHsieMble IPUPO/IHbIE TEPPUTOPHN», «MOoZe/n yIpaBIsieMoro MUpPa».
O6opyaoBanue: doTorpaduu OXpaHsieMbIX pPAacTeHUM M >KMBOTHBIX KpacHoit
kHuru Poccutickon ®epeparyu, KpacHoM KHUTHY pervoHa.



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

JINUHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBmMBaeT TpebOBaHUSI K pe3y/ibTaTaM OCBOEHUS
o0OyuarolMMHUCs TpOrpaMM cpefiHero 00Iiero o6pa3oBaHus: JUYHOCTHBIE,
MeTaripeIMeTHbIe U TIpe/IMEeTHBIE.

B cTpyKType TMUHOCTHBIX pe3y/bTaTOB OCBOEHHS TPOrPaMMbI 110 OHOJIOTHN
BbI/leJIeHbl CJIe/IyIOIIYe COCTaB/ISIFOIIMe: OCO3HaHWe 00yuaroIUMKUCS POCCUMCKON
IPaKJAaHCKON WJ€HTUYHOCTHA — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITe/TbHOCTU
W camooripefie/leHUI0, Haauyue Momugayuu K oOyueHuto  Ouosioruy,
ye/neHanpaeneHHoe pasgumue BHYTPeHHUX YOeX[eHW JUYHOCTU Ha OCHOBe
K/TFOUEBBIX I[eHHOCTeM W WCTOPUYECKUX TPAAWIMN pa3BUTHS OHOIOTUUECKOTO
3HaHUsI, 20MOBHOCMb U CNOCOOHOCMb 00YUarOIUXCs PYKOBO/ACTBOBATLCSI B CBOEM
JesiTeTbHOCTU  L|eHHOCTHO-CMBICJIOBBIMK ~ YCTAaHOBKAaMM, TPUCYLLIMMUA CUCTEME
Ouosiornyeckoro  o0Opa3oBaHUsl, Haauyue NPABOCO3HAHUS  SKOJOTHUECKOU
KyJbTYPbI, CNOCOOHOCMU cMAsumMb 11eJId ¥ CTPOUTD JKU3HEHHbBIE TI/IaHbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUS MPOTPaMMbIl TI0 OMOJIOTHH OCTUTAIOTCS
B eJUWHCTBe yueOHOM M BOCIMUTATeNbHOW [eATebHOCTH B COOTBETCTBUMU C
TPaAULMOHHBIMUA POCCUUCKUMHU COLIMOKY/IbTYPHBIMU, UCTOPUUYECKUMU U JYXOBHO-
HPABCTBEHHBIMH 1[€HHOCTSIMH, TIPUHSATHLIMU B OOII[eCTBe TpaBWIaMH U HOpMaMH
TOBe/IeHHsI M CIIOCOOCTBYIOT TIpolleccaM CaMOTIO3HaHHWs, CaMOBOCITUTaHUSI U
CaMOpa3BUTHS, pa3BUTUSI BHYTPEHHEW TIO3WLMW JIMYHOCTH, MAaTPUOTHU3MA U
yBa)KEeHUS K 3aKOHY W TIPaBOIOPSKY, YeJ0BeKY TPyZa U CTapllieMy IMOKOJIeHUIO,
B3aMMHOTO YBa)KeHWs, OepeXXHOrO OTHOIIEHHS K KyJIbTYPHOMY HacC/eJuio |
TPaJIMLIUSIM MHOTOHAlLMOHa/bHOTO Hapoja Poccuiickoit ®epepauyd, npyupoje U
OKpy>Karoleun cpefe.

JIMUHOCTHBIE pe3y/lbTaTbl OCBOEHHWS yueOHOro mipegmeTta «buomorusi»
JO/DKHBI OTpaXkaThb TOTOBHOCTb U CITIOCOOHOCTH 00YJarOIIUXCsl PYKOBO/ICTBOBAThCS
chopMUpOBaHHOM BHYTpeHHeM TMO3Ul[Med JUYHOCTH, CHCTEeMON I[@HHOCTHBIX
OpUeHTALUi, TIO3UTHUBHBIX BHYTPEHHHX  YyOeXJeHulW, COOTBETCTBYIOILUX
TPA/IULIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00I1[ecTBa, pacIIMpeHue >XKU3HEeHHOTO
OMbITa Y OMbITA AESITeTbHOCTHA B MPOLIECCe peaau3aliii OCHOBHBIX HarlpaB/IeHUU
BOCITUTaTeIbHOU [1esiTeTbHOCTU, B TOM YUCJIe B YaCTH:

1) rpakAaHCKOr0 BOCHIUTAHUSA:

cchOpMUPOBAHHOCTh TPAXKJAHCKOM TTO3UIMK 00yUarolerocst Kak akTUBHOTO U
OTBETCTBEHHOTO YjieHa POCCUICKOro 00I11ecTBa;

OCO3HaHWEe CBOUX KOHCTUTYI[MOHHBIX TIpaB U 00si3aHHOCTeH, yBakeHHe
3aKOHa U MpaBOIOPs/IKa;



TOTOBHOCTb K COBMECTHOW TBOPUYECKOW [eATeTbHOCTU TP CO3JaHUU
yueOHBIX MPOEKTOB, pellleHWH yueOHBIX M MO3HaBaTeIbHBIX 3a/lay, BBIIOJHEHUH
61ro0ruUecKux SKCreprMeHTOB;

CIIOCOOHOCThL ~ OTIpeieNIiTh COOCTBEHHYIO TIO3WI[MIO TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPE@MEeHHOU JKU3HU U 0OBSICHSTH €eé;

yMeHHe YUUTLIBaTh B CBOMX JeMCTBUSX He0OXOJUMOCTb KOHCTPYKTUBHOI'O
B3aMMO/IENCTBUS JItO/Iel C Pa3HLIMM YOEXXIeHUSIMH, KYJIbTYPHBIMU 1[eHHOCTSIMH U
COLIMa/IbHBIM T0JIO)KEHHEM;

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

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

2) IaTPUOTHUUYECKOT'0 BOCTIMTAHMS:

c(hOopMHPOBaHHOCTb POCCUMCKOU IPa’K/IaHCKOM WUJIEHTUYHOCTH,
MaTpyUoOTH3Ma, YBaXKeHUsI K CBOEMY Hapojly, UyBCTBAa OTBETCTBEHHOCTU Iiepej
PogvHoM, ropmoctu 3a CBOM Kpau, CBOW PoauHy, CBOM S$3bIK U KYJbTYPY,
TIPOLLJIOe M HaCTosiIIlee MHOTOHALIMOHATIbHOTO Hapoja Poccuy;

1[eHHOCTHOE OTHOIIIeHWe K TIPUPOTHOMY Hac/Ie[Iui0 U TTaMSITHUKAM MPUPO/BbI,
JNOCTHXKeHusM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIleHWBAaTh BKJ/A[] POCCHMMCKMX YUEHBIX B CTAHOBJIEHUE U
pa3BuTHe OWOIOTUM, TIOHMMaHHWs 3HaueHWsi OWOMOTMM B TI03HAHWW 3aKOHOB
TIPUPO/IbI, B )KU3HU UesioBeKa U COBPeMeHHOr0 00111eCTBa;

uzeiiHass yOe)KJEHHOCTb, TOTOBHOCTb K CJIy)KeHHI0 U 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a ero Cyab0y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

0CO3HaHWe [TyXOBHBIX 1IeHHOCTEeM POCCUMCKOTr0 Hapo/a;

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

CIOCOOHOCTh OlIEHHMBAaTh CUTYal[Mi0 W TIPUHUMAThb OCO3HAHHBIE peIlleHHs,
OpPHEHTHPYSCh Ha MOpabHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

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

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POJIUTEJISIM, CO3J,aH1I0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TIDUHATUS LIEHHOCTEM CEeMEeMHOM JKW3HU B COOTBETCTBUU C
TpaAuLMsIMU HapozoB Poccuu;

4) 3CTeTUYeCKOro BOCIUTAHMS:

3CTeTUUYECKOe OTHOIIeHHe K MHpPY, BK/IIOUasi 3CTeTHKY ObITa, HAYYHOTO M
TeXHAYECKOT0 TBOPUECTBA, CIIOPTa, TPYAQ, 00I[eCTBeHHBIX OTHOIIIEHH;

TTOHUMaH1e SMOLIMOHAILHOTO BO3/|eHCTBUS )KUBOW TIPUPO/bI U €€ 1|eHHOCTH;



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

5) ¢pusnueckoro BocnuTaHusA, (GopMHUPOBAHUA KYJAbTYPbI 30POBbA H
IMOI[HOHA/IBHOTO 0/1aronoy4ms:

MOHVMaHWe U peaiv3alys 370poBoro M 0Oe3omacHoro obpasa >KWU3HU
(3mopoBoe  TMTaHWe, COOJIOZleHMe  TUTMEHWYeCKWX TpaBUI W HOPM,
cbamaHCUpOBaHHbIA peXUM 3aHSITUM U OTAbIXa, peryJsipHas u3nueckas
aKTUBHOCTh), OepeXXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEeHHsI K
coOCcTBeHHOMY (DM3UUECKOMY M TICUXHYeCKOMY 3/I0POBbIO;

MOHMMaHWe 1[€HHOCTW TMpaBWI WH/JWMBUYaJlbHOTO W  KOJJIEKTUBHOTO
6e30racHOro MoBe/ieHUs B CUTYyaLUsiX, YTPOXKalOIIUX 3[0POBbIO U KWU3HU JIFOZIEel;

OCO3HaHUe TIOCTeJCTBUM U HETPUSTUS BPeJHBIX TMPUBbIYEK (yroTpeb/ieHus
aJIKOT0J1s51, HADKOTHKOB, KYpeHUsl);

6) TpyAOBOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHUe 1IeHHOCTH MacTepCTBa, TPy/o/ito0ue;

TFOTOBHOCTb K AaKTHMBHOM [1eAITeJIbHOCTU TEeXHOJIOTMYeCKOW M COLanbHOMN
HaTpaB/IeHHOCTH, CIIOCOOHOCTb WHUI[MMPOBATh, IJIAHUPOBATh U CaMOCTOSITE/TbHO
BBITIOJ/IHATH TaKyH0 /1eTe/IbHOCTb;

VHTEepeC K pa3/MuHbIM cepaM MpoecCHOHaANbHOM JeSTe/IbHOCTH, YMEHHe
coBeplIaTh OCO3HAHHBLIA BbIOOp Oyayineil mpodeccu U peasM30BLIBAThH
coOCTBeHHBIE XKMU3HEHHbIE TITaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMIO M CamM0OOpa30BaHUIO Ha
TIPOTSDKEHWH BCeM >KU3HU;

7) 3K0/10rU4eCKOro BOCIIUTAHUS:

9KO0JIOTUYECKH Iiesiecoo0pa3Hoe OTHOIIeHHWe K TIpUpojile KaK HCTOUHUKY
)KVU3HU Ha 3emiie, OCHOBE e€ CyIeCTBOBaHUSI;

MOBBIIIIEHWe YPOBHSI 9KOJIOTMUECKOW KYJbTYphbl: TpUoOpeTeHHe OIbiTa
IJIAHMPOBAHUS TOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX TOC/TECTBUN /151
OKpY>Karoller cpe/ibl;

OCO3HaHUWe T700a/bHOTO XapakTepa 3KO0JIOTHYeCKHX TpobsieM U IMyTell ux
pelLleHus;

CIOCOOHOCTh  MCII0J/Ib30BaTh TMpHOOpeTaemMble TIPU H3yueHUW OHOIOTUU
3HaHWS W yMeHUs TpH pellleHWH MpobseM, CBSI3aHHBIX C PpalMOHA/IBHBIM
TIPUPO/IOTIONb30BaHKeM  (COOJto/leHre  TMpaBW  TOBeJeHUsi B TIPUPO/Ie,
HampaB/ieHHbIX Ha COXpaHeHWe paBHOBeCHUs B SKOCUCTeMaX, OXpaHy BU/IOB,
9KocucTeM, brochepsi);

aKTMBHOE HerpusTHe [JeWCTBUM, MNPUHOCAIIMX BpeJ, OKpyKarolen
TIPUPOJTHOM CpeZie, yMeHWe IPOTHO3MPOBaTh Heb/aronpusTHbie KO0JIOTHYeCcKHe
MoC/IeICTBUS MpeANPUHUMAEMbIX [IeHCTBUI U Mpe0TBPaLLaTh UX;



Ha/IMuKe Pa3BUTOTO SKOJOTMUeCKOTO MBIIIIEHHUS, SKOJOTUUeCKON KYIbTYPBHl,
OTIbITA JesiTeIbHOCTH 9K0JIOTUYECKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBaTbCSI MU B T03HaBaTe/JbHOW, KOMMYHHUKATUBHOW U COIL[MA/IbHOU
MPAaKTHKe, TOTOBHOCTU K YUaCTHIO B MPAKTUUECKOU /IeATeIbHOCTH 3KOIOTHUYeCKON
HaTpaB/IeHHOCTHY;

8) 1leHHOCTH HAyYHOT'0 MO3HAHUSA:

c(OpMHUPOBAHHOCTb MMPOBO33pDEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUs HayKWd W OOIIleCTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha [uajiore
KyJbTYP, CTIOCOOCTBYIOII[ETO OCO3HAHHUIO CBOETO MeCTa B MOJIUKY/IbTYPDHOM MUDE;

COBepIIIeHCTBOBaHWe SI3bIKOBOM W UWTaTe/NbCKOW KY/IbTYPhl KaK CpeZCTBa
B3aMMO/IEHCTBUS MEX/TY JTFOIbMHU U TIO3HAHUS MUDA;

MOHMMaHWe CcrielupuKu OUOJIOTUM KaK HayKu, OCO3HaHUs €& pou B
¢bopMHpOBaHMY pal[MOHATBFHOTO HAYYHOTO MBIIIEHHUS, CO3/IaHUN 11eJIOCTHOTO
nipe/icTaB/ieHdss 00 OKpy)KarollleM MHpe KaK O e[MHCTBe MPHPOJbl, uejoBeKa U
oO1iecTBa, B TI03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeH U pellieHHMd MpobseM
COXpaHeHusl TIPUPOJHOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUHW [I/Ii COBPEMEHHOM I[WBUIM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHS Me[ULMHBI, CO3[jaHWe TepCIIeKTUBHbIX
OvOoTeXHO/IOTUM, CIOCOOHBIX  pelllaTb  pecypcHble  MpobsjiemMbl  pa3BUTUS
yeJ/I0BeUeCTBa, MOMCKA MyTel BbIX0/a U3 17100abHBIX KOJOTHUeCKUX MpobiiemM u
obecrieueHrsi Tepexofla K  YCTOWYMBOMY  Pa3BUTHIO,  PALlMOHATILHOMY
WCTI0/Tb30BaHUIO TIPUPO/IHBIX PecypcoB M (HOPMUPOBAHUIO HOBBLIX CTaHAAPTOB
YKU3HU;

3aMHTEPeCOBAHHOCTh B TIOyYeHWU OWOJIOTUUECKUX 3HAaHUNM B LeJIAX
TIOBBIIIIEHWsT  00IIell Ky/JbTypbl, €CTeCTBEHHO-Hay4HOW TpPaMOTHOCTH, KakK
COCTaBHOW YacTH (PYHKIJMOHA/ILHON IPaMOTHOCTH O0ydYaroImmxcs, hopMUpyeMOM
TIpY U3yueHUH OMOIOTUY;

TOHMMaHWe CYIIHOCTA MEeTOJIOB TI03HAHUsI, UCII0J/Ib3YeMbIX B €CTeCTBEHHbBIX
HaykKaX, CIIOCOOHOCTH WCII0/Ib30BaTh IIO/lydaeMble 3HaHWS [ aHa/ivd3a M
00BsICHEHUSI SIBJIEHUM OKDY)KaloIllero MUpa U MPOUCXOASIIHUX B HEM M3MeHeHUH,
yMeHue [enaTb OOOCHOBaHHbIE 3aK/IOUEHUsI Ha OCHOBe HayuHbIX (DakTOB U
MMEOILIMXCS JAHHBIX C LIeJTbI0 M0JTyUeHUsl JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITE/IbHO HCTIO/B30BaTh OHOJIOTHUYECKHe 3HaHWSA [I/Is
peliieHusi Ipo6JieM B peanbHBIX )KU3HEHHbIX CUTYaLIUsX;

OCO3HaHWe LIEHHOCTU HAy4YHOW [leATelbHOCTH, TOTOBHOCTb OCYILeCTB/ISITh
MIPOEKTHYIO U UCC/Ie/|0BATeIbCKYIO AesITeTbHOCTh MHAUBU/YATbHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HeENpephlBHOMY 00pa30BaHUIO M
camMoobpa3oBaHUI0, K aKTHBHOMY TIOyYeHUI0 HOBBIX 3HaHWW MO OHo/ioTHH B
COOTBETCTBHUHM C XXKU3HEHHBIMU TTOTPeOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeZMeTHble pe3y/bTaTbl OCBOEHUsI yueOHOro rpeamera «buosorvs»
BK/IFOUAIOT: 3HAuMMble /i1 (OPMUpPOBAaHWS MHDPOBO33pEHUSI O0YUarOIIUXCS
MeXIUCLUTITMHADHBIEe (MeXKIIpeJIMeTHbIe) oOIjeHayYHble TOHSTHS, OTPa’karolfue
L[eJIOCTHOCTb HAyYHOM KapTUHbl MUpa U CIeUU(UKy MeTOJOB [O3HaHUS,
WCIO/Tb3YeMbIX B €CTeCTBEHHbIX HayKax (BeleCTBO, SHeprus, siBjieHue, TpoLiecc,
CUCTeMa, HayuHbIM (PaKT, MPUHLIUM, TUMNOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpus,
WccieoBaHWe,  HaOmoeHVWe, UW3MepeHWe,  JKCIIEpUMEHT W JIpyTrue);
yHUBepcasbHble yueOHble JeicTBUsi (TI03HaBaTe/bHble, KOMMYHUKaTUBHbIE,

pEryasiTUBHBIE), obecrieunBaroIe (hopMHUpOBaHue (yHKLMOHATbHOU
IPaMOTHOCTM U COLMAZbHOM  KOMIIETeHLUM O0ydYarloluXcs; CroCOOHOCTh
oOyuaroiuxcs VICTI0JTb30BaTh OCBOEHHbIe MeXXIUCLUIIIMHAPHBIE,

MHUDOBO33peHUYeCcKre 3HaHWs W yHUBepCcajbHble yueOHble [IeHiCTBUSI B
T03HaBaTe/bHOW U COL[MA/IbHOM TPaKTUKe.

B pe3ynbTaTe wu3ydeHus OuWonorMM Ha ypOBHe cpeAHero o6Iero
obpa3zoBanuss y oOyuarorerocss OyayT chOpPMHpPOBaHbI  TI03HABATe/IbHBIE
yHUBepcabHble yueOHbIe AeiCTBUsI, KOMMyHUKaTUBHbIe YHUBepCaabHbie yueOHbIe
NEeNCTBUS, pETyISITUBHBbIE YHUBepCalbHble yueOHble [elCTBUS, COBMeCTHasI
JesiTeNTbHOCTb.

MerTanpeZiMeTHbie pe3y/ibTaThl OCBOEHUs TIPOrpPaMMbI CpefHero 001iero
o0Opa3oBaHuUs [JO/IKHbI OTPaXKaTh:

OgnajieHne YHHMBepPCa/IbHBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
JIeCTBUAMM:

1) 6a30BbIe JTIOrHUECKHE AeHCTBUA:

camMoCTosiTeslbHO ~ (OpMy/IMpPOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
paccMaTpUBaTh €€ BCeCTOPOHHE,

WCI0/Ib30BaTh TMPHM OCBOEHWU 3HAHUW TIPUEMBI JIOTMUECKOTO MBbIIIIEHUS
(aHanm3a, cuHTe3a, CpaBHeHWs, KiaccubuKaiyy, 060011jeHNs), paCKphIBaTh CMBICIT
OuonoruuecKux TMOHITUM (BBIJENSATh UX XapaKTepHble MPU3HaKW, YCTaHaB/IWBATb
CBSI3U C JIPYTUMU TIOHSATHSIMUA);

orpefensiTh 1lelM [JesTeTlbHOCTU, 3ajaBas TapaMeTpbl W KPUTEpUU UX
JOCTU)KEHUsI, COOTHOCUTD pPe3yJ/bTaThl AesiTeIbHOCTH C TTOCTaB/IeHHbIMU Le/IsIMU;

WCTI0/Tb30BaTh OUooruueckye TOHATUS [jis 00bsicHeHUs1 (aKTOB U siBJIeHUN
YKUBOU TIPUPO/IbI;

CTPOUTL JIOTUUECKUe PpacCykieHusi (MHAYKTUBHble, JeAyKTUBHbIE, TIO
aHaJIOTuM), BbISB/IATb 3aKOHOMEPHOCTHM M MPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMY/TMPOBATh BbIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe cpeicTBa  JJiA  TIpe/iCTaBJ/IeHUs
CYII[eCTBEHHBIX CBsI3eid M OTHOIIIEHHI B M3ydaeMbIX OHO/IOTHUECKHUX 00BeKTax, a



TaKKe  TPOTUBOPEUMI  pa3HOTO  pO/ia,  BbIABJIEHHbIX B Pa3/IMUHbIX
MH(}OPMAaIMOHHBIX UCTOYHUKAX;

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

BHOCUTbH KOPPEKTUBHI B /IeSITE/IbHOCTh, OLIeHUBaTh COOTBETCTBUE Pe3y/IbTaTOB
L[e/IsIM, OLIeHUBaTh PUCKU MOC/Ie[ICTBUN JesiTeIbHOCTH;

KOOpD/IMHUPOBaTh W  BBLIMOJIHATL paboTy B  yCJAOBUSIX  peanbHOrO,
BUPTYa/bHOT'O ¥ KOMOWMHMPOBAHHOTO B3aUMOZEMCTBYS;

pa3BUBaTh KpeaTUBHOE MbIIIJIEHNe TIPU PellieHrnH XKU3HeHHBIX pobiem.

2) 6a3oBbBIe HCCTEA0BATETIBCKHE IeHCTBUS:

BJIaJIeTh HaBbIKaMU yueOHO-HCC/IeZloBaTe/IbCKOM U TIPOEKTHOM /leITe/TbHOCTH,
HaBbIKaMH  pa3pellieHdsi MpobjeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TOMCKY MeTOZIOB pellleHus1 TPAaKTUUYeCKUX 3aJay, MPUMeHeHHUI0
pa3/IMYHbIX METOJ0B MO3HAHUS;

WCIIO/Ib30BaTh pa3/iMyHble BU/Ibl [1eITeJbHOCTU 10 MOJyYeHHUI0 HOBOI'O
3HaHWS, €Tr0 WHTepIpeTaluy, IpeoOpa30BaHHI0 U TIPUMEHEHHIO B y4ueOHBIX
CUTYyaI[USIX, B TOM UHCJIe TIPU CO3[JaHUM YUeOHBIX U COI[Ma/IbHBIX TTPOEKTOB;

dhopMHpOBaTh HayUYHBIM TUIT MBIIIEHUs], BaZleTh HAyYHOW TepMHHOJIOTHeH,
K/TFOUeBBIMU TIOHSATUSIMUA U METO/IAMU;

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

BBbISIBJISITb [IPUUYMHHO-C/IE[ICTBEHHbIE CBSI3U U aKTya/JM3UpOBaTh 3aziauy,
BLIZIBUTATh THUIOTe3y eé pellleHusl, HaXOAUTh apryMeHTbI [/l /lOKa3aTe/bCTBa
CBOMX YTBePXK/IeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUU PellleHusI;

aHa/IM3MpOBaTh TI0JiyueHHble B XOZle pelleHds 3aZlaud  pe3yJ/IbTaThbl,
KPUTHUYECKH OLIeHUBAaTh MX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEeHEeHUe B HOBBIX
yCJIOBUSIX;

JlaBaTh OL[€EHKY HOBLIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHDIN OIIBIT;

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

yMeTh TIePeHOCHTb 3HaHWSI B TI03HABATe/IbHYI0 U TPaKTUUeCKYyH 00/acTu
JKU3HEesATe/IbHOCTY;

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

BbIZIBUTaTh HOBbIe WJeM, MpejjaraTb OPUTrMHA/IbHbIE MOAXOJbl U pelleHwus,
CTaBUTh TTPOO/IEMBI U 3a/lauH, J0IyCKarolllye abTePHAaTUBHbIE pellleHus.

3) pabora c uadopmanueii:

OpPHEHTUPOBATHCS B Pa3/MUHbIX UCTOYHUKAX UH(OpPMaLu (TeKcTe yueOGHOTOo
rmocobusi, Hay4YHO-TIOMYJ/IIPHOW JiTepaTtype, OWOJOTMYeCKMX CJOBapsiX U
CTIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax [aHHbIX, B VHTepHeTe), aHa/IU3UPOBATh



MHGOOPMAIHIO Pa3IMUHbIX BUJOB U (DOPM ITpe/iCTaB/IeHUs], KpUTHUECKH OLIeHUBATh
eé I0CTOBEPHOCTb Y HETIPOTUBOPEUNBOCTE;

dopMy/IpoBaTh 3arpochl ¥ MPUMEHATh Pa3/IMUHbIe METOZbl MPHU TOHCKe U
orbope Guosiornueckoi WHbOpPMaIMH, He0OXOJUMOM AJi BBITOHEHUs YueOHbIX
3a/1a4;

rpruoOpeTaTh OIBIT MCIO/b30BaHUS  MHGOPMAIIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOT Wi, COBEPIIIEHCTBOBATH KYJILTYPy aKTUBHOT'O MCIIO/Ib30BaHUS Pa3/IMUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTHUMaNbHYIO  (OpMy  IIpPe/CTaB/IeHUS
6uonornueckoi nHbopmaruu (cxeMbl, rpadyKH, JUarpaMMbl, TaOIULIbI, PUCYHKH
1 fipyroe);

WCTIO/Tb30BaTh HAyuHBbIM f3BIK B KauecTBe Cpe/CTBa IIpu pabore ¢
Ovosornueckoli MHGpOpMalMel: IIPUMEHSTh XUMHUYecKue, (U3HUecKue W
MaTeMaThYecKhe 3HaKd W CHUMBOJBI, (hOpMYyJ/ibl, ab0peBHaTypy, HOMEHK/IATYpYy,
WCIIO/Tb30BaTh W NpeoOpa3oBbIBaTh ~ 3HAKOBO-CUMBOJIMUECKHE  CPeJCTBa
HarISTHOCTH;

BJaZIeTh ~ HABBIKAMM  pACMO3HABaHUA M 3al[UThl  HHMOPMaIHH,
MH(MOPMAaI[MOHHON 6€301TaCHOCTH JIMYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH A€ CTBUAMU:

1) o0menue:

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

pacrio3HaBaThb HeBepOasbHbIE CpeACTBa OOIeHWS, ITIOHMMAaTh 3HAueHUe
COLMANbHBIX 3HAKOB, TPEATIOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYal[WH,
yMeTb CMSr4aTh KOH(MIMKTBI ¥ BECTH ITePETrOBOPhI;

BJIaZIETh Pa3/IMUYHBIMU CII0CO0aMM OOIIeHHs W B3aMMO/IeHiCTBUSI, TIOHUMATh
HaMepeHUsI IPYTHX JIo/lel, TIPOSIB/ISATh YBAXKUTETbHOE OTHOIIIeHHEe K COOeceTHUKY
Y B KOPPEKTHOU (popMe (hOpMy/IMpOBaTh CBOU BO3PaKeHUSI;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3PEHHSI C HCIIOJb30BaHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMecTHasi 1eATeTbHOCTD:

MOHWMAaTh W WCITO/Ib30BaTh ITPEUMYIIIeCTBa KOMaHAHON M WHAWBHAYaTbHOMN
paboThI TIpU perieHny OMoJI0rHYecKoi TTPo6IeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh
IIPUMEHEHHS TPYTIIOBBIX (HOPM B3aMMO/EHCTBHS TP pellleHnH yueOHOM 3a/auu;

BLIOMpAaTh TEMATUKy W METOJbl COBMECTHBIX [eHCTBUM C YUYETOM OOIMX
HWHTEpPeCOB M BO3MOYKHOCTEH Ka)k/I0T0 ujieHa KOJI/IeKTHBaA;



NpUHUMAaTh  LieJid  COBMECTHOW  [IesiTe/lbHOCTH, OpraHU30BbIBaTb U
KOODJHWHUPOBAaThb [EMCTBUSI MO €€ [JOCTW)KEHHWIO: COCTaB/ATh IlJIaH [IeMCTBUM,
pacrpejiefiiTh PO C YYETOM MHEHUN Y4YaCTHUKOB, OOCY>K/aTb pe3y/IbTaThl
COBMECTHOM paboThi;

OlLleHMBaTh KaueCTBO CBOEro BKJ3Jla M KaKJOTO YyuaCTHHMKA KOMaH[bl B
o011[rii pe3y/sbTar 1o pa3pab0TaHHBIM KPUTEPHSIM;

rpejJiaraTh HOBbIE TIPOEKThbI, OLIEHWBaTh WJed C TIO3ULUA HOBH3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTH;

OCYLIeCTB/ISITh TO3UTUBHOE CTpaTernyeckoe TIOBeJieHMe B Pa3/IMUHbIX
CUTYaL[UsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

OBjajieHrie yHUBEPCATbHBIMHU Pery/JIATUBHBIMHU JeHCTBUAMM:

1) camoopraHu3anus:

WCTI0/Tb30BaTh OWOSOrMYecKre 3HAHUS [Ji BbIAB/IEHUS TIPOO/eM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsX;

BLIOMpaTb Ha OCHOBe OMOJIOTUUECKUX 3HAHUU Iie/ieBble W CMbBIC/IOBBIE
YCTAaHOBKU B CBOMX JIEMCTBUSIX W MOCTYMNKax IO OTHOILIEHHIO K >KUBOUW MPUpOJie,
CBOEMY 37I0POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYILLeCTBJISAITh MO3HaBaTeIbHYI0 [1eATe/bHOCTh, BbISIBJISTH
rpo0siemMbl, CTaBUTh M (HOPMY/IHMpOBaTh COOCTBeHHbIe 3a/laud B oOpa3oBaTebHOM
JesiTeNTbHOCTU U YKU3HEHHbIX CUTYalUsX;

CaMOCTOSITeJTLHO ~ COCTAaB/ISATH IUIaH pellleHus Tpo0/ieMbl C  YUETOM
MMEIOIIUXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTe! U MpeArIouTeHUH;

JlaBaTh OI[eHKY HOBBIM CUTYaI[UsIM;

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

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

OLIeHUBaTh IPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh  (POPMHPOBAHUIO U TIPOSIBJIEHUIO IITMPOKOM 3pYAUIINA B
pasHbIX 00/1aCTSIX 3HAHWMN, TOCTOSHHO IIOBBHIIIATh CBOM 00Opa3oBaTe/bHbINA H
KY/IbTYPHBIA YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OL|€HKY HOBbIM CHTYal[usiM, BHOCHUTb KOPPEKTHBBI B [IeTe/IbHOCTh,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LieJisIM;

BJaZileTh  HaBbIKAMU  T03HaBaTeIbHOW  peduieKCMM KaK  OCO3HaHUs
COBepIlIaeMbIX [IeCTBUM U MBICUTE/NbHBIX TPOIECCOB, WX pe3yJbTaTOB W
OCHOBAHHM, WCIOIB30BaTh MPUEMBbI pedieKCHM /i1 OI[eHKH CUTYyalldd, BbIOOpa
BEPHOT0 pellleHus;

yMeTb OL|€EHWBaTb PUCKM ¥ CBOEBPEMEHHO TMPUHUMATh peLIeHusl M0 HX
CHIDKEHMIO;



TPUHMMAaTb MOTMBBI M apryMeHTbl [ADYrMX 0PU aHaJu3e pe3y/bTaToB
JleATe/IbHOCTY;

3) npuHsTHe Cebsi U APyruxX:

NIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

MPUHMMAaTb MOTMBBI M apryMeHTbl JDYTMX T0PU aHaJu3e pe3y/bTaToB
JleATe/IbHOCTY;

NpU3HaBaTh CBOE TIPABO Y MPaBO APYTHX Ha OLLKOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[MH JIPYTOTO UeoBeKa.

INPE/IMETHBIE PE3YJ/IBTATBI

[TpemMeTHBIE pe3y/bTaThl OCBOEHHS COZiep)KaHWS y4yeOHOro IpeaMera
«buonorusi» Ha yraybsnéHHOM ypOBHE OpHEHTHpPOBaHBI Ha obecrieueHue
npodunpHOTO  00yueHMss — oOyuwatoruxcsa — Ouosorud. OHM — BK/IFOYAIOT:
cnetiuueckue Ajs OMOIOTHY HayuHble 3HaHUSI, yMeHUs U CIoco0bI 1efiCTBHUM T10
OCBOEHUIO, UHTEpIIpeTaliui ¥ NpeoOpa30BaHUI0 3HAHWUM, BU/bI AeSTebHOCTH 0
TI0/TyUeHHI0 HOBBIX 3HAaHUW W UX TPUMEHEHUIO B Pa3/IMUHBLIX YueOHBIX, a TaKKe B
peasibHbIX >KM3HEHHbIX cuTyauusix. [IpegmeTHble pe3y/bTaThbl Ipe/CTaB/e€HbI TI0
rojjaM u3y4yeHwusl.

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

cOpMHUPOBAaHHOCTb 3HAaHWK O MecTe W PO OHOJIOTHHM B CHUCTEME
eCTeCTBEHHBbIX HayK, B (JPOpDMHUPOBaHUM €CTECTBEHHO-HAayUYHOW KapTWUHbI MUpa, B
MO3HAHUM  3aKOHOB  TIPUPOJIbI W peIIeHWd  TpobsieM  palOHA/LHOTO
TIPUPO/IOTIOH30BaHUS, O BK/IaJle POCCUMCKUX U 3apyDOeKHBIX YUEHBIX B PA3BUTHE
OMOJIOTUH;

B/a/leHWe CHUCTeMOM OHO/IOTHYeCKMX 3HaHWM, KOTopas  BK/IIOUaerT:
OCHOBOIIO/IArarolfie OHUoJIoTUUeCKre TEepMUHBI U TIOHATHS (JKU3HB, KJ/IeTKa,
opraHusM, MmeTaboM3M, TrOMeocTa3, CaMOperyJisil[usi, CaMOBOCIIPOM3Be/ieHue,
Hac/IeJCTBEHHOCTb, W3MEHUMBOCTb, POCT W Ppa3BUTHe), OHOJOTHUYECKHEe TeOpHUH
(xnerouHas Teopus T. I1IBanHa, M. IllnenaeHa, P. BupxoBa, XpoMOCOMHast TeOpUst
Hac/eacTBeHHOCTM T. Moprana), yuenuss (H. . BaBunoBa — 0 1eHTpax
MHOTO00pa3usi W  TIPOMCXOXKAEHUST  KY/JbTYPHBIX  pacTeHHWi),  3aKOHBI
(emuHOOOpA3Us TIOTOMKOB TIEPBOTO TIOKOJIEHWS], PACIeTIeHHs], YACTOThI raMeT,
He3aBUCMMOro HacjefoBaHusi ['. MeHzens, TromMo/JOTUUECKUX PsIOB B
HacJieJCTBeHHOU W3MEHUYMBOCTH H. . Bagsusioga), TIPUHLUATIBI
(KOMILJIEMEHTapHOCTH);

BJlaZleHue OCHOBHBIMM MeTOJAMM HAyUHOTO TI03HAHHs, HWCIO/b3yeMbIX B
OuoNorMUecKUx HWCCIeJOBaHUSIX JKUBBIX 0OBEKTOB (OMucaHWe, HW3MepeHue,
Ha0JTI0/IeHue, SKCITEPUMEHT);



yMeHUe BbI/Ie/ISITh CyIlleCTBeHHbIe MPHU3HAKU: BUPYCOB, KJIETOK MPOKApHOT U
9YKAapHOT, OJHOK/JIETOUHBIX W MHOTOK/JIETOYHbIX OpraHU3MOB, B TOM UHCJIe
Gaktepuii, TpUOOB, paCTeHUH, )KUBOTHBIX U UeJIOBeKa, CTPOEHUsI OPTaHOB U CUCTEM
OpPraHOB DACTeHWi, >KWBOTHBIX, UeJiOBeKa, TPOLIECCOB JKU3He/esTeIbHOCTH,
TIPOTEKAIOI[MX B OpraHW3Max pacTeHUH, >KUBOTHBIX U uejioBeKa, OMOIOrmuecKux
TIpolieccoB: oOMeHa BelriecTB (MeTabomM3M), MpeBpalljeHusT SHePryuy, OpoXKeHwus,
aBTOTPO()HOIO U reTepoTpOHOr0 TUIIOB MUTaHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MHTO3a, Meii03a, raMmeToreHesa, smMOpuUoreHesa, MOCTIMOPHUOHAIBHOTO Pa3BUTHS,
pPa3MHOKEHUS,  WHAMBHUAYaJbHOTO  pa3BUTUs  OpraHu3ma  (OHTOTeHe3a),
B3aMMO/IeMCTBUS T€HOB, reTepo3Kca, UCKYCCTBEHHOTO 0TO0Pa;

yMeHHe YyCTaHaB/IMBaTh B3aWMOCBSI3M MEXIY OPraHOMZAMU K/I€TKU U UX
GYHKIUSIMH, CTPOEHHEM K/IeTOK Pa3HbIX TKaHeM W uX (QYHKIUSAMH, MEXIY
opraHaMd M CHUCTeMaM{ OpTraHOB y pacCTeHWi, >KABOTHBIX W YelioBeKa U WX
GYHKIUSIME, MeXAy CHCTeMaMH OpraHOB W WX (QYHKLMSIMH, MeXAy 3Taramu
oOMeHa BelleCcTB, ITarlaMy KJIeTOUHOTO [UK/IA U XKU3HEHHBIX I[UK/I0OB OPTaHK3MOB,
jTaramMu 3MOPUOHA/IILHOTO DPAa3BUTHS, T€HOTUIIOM U (HeHOTUIIOM, (PEeHOTUTIOM U
dakTopamu cpe/ibl 0OUTaHUS;

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 I0Ka3aTe/lbCTBA PO/ICTBA OPTraHM3MOB Pa3HbIX
CUCTeMaTH4yeCcKuX TPy,

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

yMeHHe BBITOHATL JlabopaTOpHble YW TIPAKTHUeCKHWe paboThl, COOMOAATH
TipaBu/a Mpy paboTe ¢ yueOHBIM 1 1abOpaTOPHLIM 000pyI0BaHUEM;

yMeHUe BbBIJBUTATb THUIIOTe3bl, IIPOBEPSATH WX SKCIIePUMEHTaTbHBIMU
cpeAacTBamMu, (GOpPMYJIUPYsl 1ieflb WCC/Ie[0BaHUs, aHAJIU3UPOBATh I10/yueHHbIe
pe3yJibTaThl U [leflaTb BHIBO/IbI;

yMeHHe y4yaCTBOBaThb B yueOHO-MCC/e[oBaTe/NIbCKOM paboTe 10 Ouomorum,
5KOJIOTUM U MeJULIMHe, TPOBOIMMOM Ha 0a3e LIKOJIbHBIX HAay4HbIX OOIIeCTB, U
nmyOMMUHO — TIpeJCTaBAATH  TOJy4YeHHbIe  pe3y/ibTaThl Ha  YUYEeHUUeCKUX

KOH(epeHIUsX;
yMeHHe OlleHHMBaTh 3THYeCKHWe acTeKTbl COBPEeMEHHBbIX HWCC/AeZIOBaHUM B
obmactu  Guosorn W MeAWIMHBI  (KJIOHWUPOBaHWE,  HMCKYCCTBEHHOE

OTLJIO/IOTBOPEHMe, HallpaB/ieHHOe W3MeHeHHe TeHOMa U CO3/iaHWe TpPaHCTeHHbIX
OpraHH3MOB);



YMEHHE OCYIeCTB/ISAT, OCO3HAHHBLIM BLIOOp Oyayiied mnpodecCroHaIbHOM
JesiTe/IbHOCTU B 00s1acTu O10/IoTUH, MeAULIMHBI, OMOTeXHOJIOTHH, BeTepHuHapuH,
CeJIbCKOTO XO035MCTBa, MULLEBOW MPOMBILLIIEHHOCTH, YTayOisTh Mo3HaBaTe/IbHbIN
MHTepec, HarlpaB/ieHHbIN Ha OCO3HAHHBINA BHIOOD COOTBETCTBYMOIIEH rpodeccuut u
npoZio/bKeHre  Ouosioruueckoro  0Opa3oBaHUSI B OpraHM3alUsiX CpPeJHero
npohecCHOHaIBLHOTO U BhICIIero 06pa3oBaHUsl.

[IpeameTHBIe pe3y/bTaThl OCBOeHUsI yuebHOro mpeamera «buomnorusi» B 11
K/1acce JOJDKHBI OTPaXKaTh:

chOpMHUPOBAaHHOCTb 3HAaHWK O MecTe W pOJu OHOJIOTHHM B CHUCTEME
eCTeCTBEHHbIX HayK, B (OpPMUPOBAaHHWH COBPEMEHHOM eCTeCTBEHHO-HayYHOU
KapTWHBI MHpa, B ITI03HAHWW 3aKOHOB TIPUPOJbI U PEIIeHUUA IKOTOTMUeCKUX
npobsieM uesioBeUeCTBa, a TakKKe B PpeIIeHWHd BOMPOCOB PALMOHATBHOTO
TIPUPO/IOTIO/Ib30BaHusl, U B ()OPMUPOBAHUU LIEHHOCTHOT'O OTHOILIEHUs K TIPUPO/E,
o0I11eCTBY, Ue/I0BEKY, O BK/aZle POCCUMCKUX M 3apyOe>KHBIX yUEHBIX-OHMO/IOTOB B
pa3BUTHe OHOJIOTHY;

yMeHue B/aJileTh CUCTeMOW OHOJOrMuecKuX 3HAHWM, KOTOpas BKIIOUaeT
oripefieJieHUsT W TIOHMMaHHe CYIIJHOCTH OCHOBOIIOJ/IAraloInx OHUoIoruuecKnx
TEPMUHOB W TIOHATHM (BUJ, SKOocucTeMa, Ouocdepa), Ouonoruueckde TeopUH
(sBosmoLoHHas Teopus Y. /lapBrHa, CUHTeTHUYECKasi TEOPUS SBOJIIOLIMU), YUEeHHUS
(A. H. CeBepuioBa — 0 nyTax M Hanpas/eHUsX 3Bomonuu, B.M. BepHazackoro — o
buocdepe), 3ak0HbI (reHeTHUUeCKOTO paBHOBecus k. Xapau u B. BatinOepra,
3apoapiieBoro cxoactea K. M. bapa), mpaBuna (Muammyma FO. JInbuxa,
9KOJIOTUUeCKOW MNUpaMU/bl 3HEpruv), TrumnoTesbl (rumnore3a «mupa PHK» VY.
I'unbepra);

yMeHue  B/aJleTb ~ OCHOBHbIMU  METOJAMM  HAy4yHOro  I103HaHWUS,
WCTI0/Tb3yeMbIMU B OMO/IOTHYeCKUX UCC/IeJOBaHUSIX KUBBIX 00BHEKTOB U SKOCHUCTEM
(omcanue, u3MepeHue, HabO/IO/leHUe, SKCIIEPUMEHT), CI0COOaMM BBISIBIEHUS U
OLIeHKH aHTPOIIOTeHHbIX U3MeHeHU B MPUPO/Ie;

yMeHUe BBIJIeJIATh CYIeCTBeHHble TIPU3HAKW: BHJOB, OHOTeoI|eHO30B,
9KocUcTeM U Ouocdepsl, CTaOMIU3UPYIOIIEro, [ABWKYILErO0 U pa3pbIBaloIero
€CTeCTBEHHOI' 0 otbopa, aJ1JI0NaTpPUYeCKOro 17| CUMITIaTPUUECKOTO
BHI000pa30BaHusl, BJIUSHUS IBWKYILAX CH/ BOJIIOLMY Ha TeHOMOH/] ITOMYJISIHH,
TIPUCITIOCOO/IEHHOCTH OPTraHKU3MOB K Ccpefie 00MTaHUs, uepe/JOBaHUs HarpaBIeHUM
3BOJIIOLIMM, KDYTOBOPOTA BEIECTB U MIOTOKA SHEPTUU B SKOCUCTEMAX;

yMEeHMEe YyCTaHaB/JMBaTb B3aMMOCBSI3M MEXAY TpPOLIeCCAMHU  3BOJIIOLIUH,
JBIKYILMMU CWJIAMM aHTPOIMOreHe3a, KOMIIOHEHTaMHU Pa3/MYHbIX SKOCUCTEM U
TIPUCIIOCOOIEHUSIMUA K HUM OPTaHU3MOB;

yMeHUe  BbISB/ISTb  OT/IMUMTE/bHblE  TIDU3HAKM  JKUBBIX  CHUCTEM,
MIPUCIIOCOOIEHHOCTh BU/IOB K cpefle 0OWTaHusi, abMOTUUECKUX U OMOTUYECKUX



KOMITIOHEHTOB ~ 3KOCHCTeM, B3aUMOCBSI3e€M OpraHuM3MOB B  COOOIIecTBax,
AHTPOTIOT€HHBIX N3MEHeHHUI B 3KOCHCTeMAax CBOel MeCTHOCTH;

yMeHHe WCIO/b30BaTh COOTBETCTBYHOI[ME apryMeHThbl, OHOJIOrHYeCcKyto
TEPMUHOJIOTUIO M CUMBOJIMKY [JIsl [JOKa3aTelbCTBa PO/ICTBA OPraHU3MOB pPa3HBIX
CUCTeMaTHUeCKUX TPYIII, B3aMMOCBSI3M OPTraHU3MOB U Cpe/ibl OOUTaHUsl, eAUHCTBA
YyeslOBeUeCKMX pac, HeoOXOAWMOCTH COXpaHeHWsi MHOrooOpasusi BHOB U
9KOCHCTEM KaK yCJIOBHSI COCYIIIeCTBOBAHMS TIPUPOABI U Ue/IOBEUeCTBa;

yMeHUe pellaTb OMosoruyeckue 3a/jauu, BbISIB/IATh IPUUMHHO-C/Ie/ICTBEHHbIe
CBSI3U MEX[Y UCC/IelyeMbIMU OHOIOTHYeCKUMH TIPOLIeCCaMU U SIBJIEHUSIMH, Je/laTh
BBIBO/IbI Y TIPOTHO3bI HA OCHOBAHUHM TIOJTYYeHHBIX Pe3y/IbTaToB;

yMeHUe BBITIO/IHATL JlabopaTOpHble U TpakThueckrhe paboThl, CO0/r0/aTh
nipaBu/Ia rpu pabore ¢ yueOHbIM U 1abopaTOpHLIM 060pyI0BaHKEM;

yMeHWe BBIJBUTaTh THIIOTe3bl, TIPOBEPSTh WX 3SKCIEePUMEHTATbHbBIMU
cpeacTBamMy, (GOpMYJHpPYs LeJib WCCAe[OBaHUs, aHAIM3UPOBaTh I10/yYeHHbIe
pe3y/IbTaThl U /leflaTh BLIBOABI;

yMeHUe yuaCTBOBaTh B yueOHO-HCC/Ie[joBaTe/bCKOM paboTe 1o 6Guosioruy,
5KOJIOTUM U MeJIMIFIHe, TPOBOJUMON Ha 0a3e MIKOJBbHBIX HayuHBIX OOIIECTB, U
nyO/IMYHO ~ TIPe/ICTAaB/ISATH ~ TOJyYeHHbIe  pe3y/bTaThl HAa  yUeHWYeCKUX
KOH(pepeHLUsX;

yMeHHe OLIeHWBaTh TUIIOTe3bl U TEOPUU O MPOUCXOXK/EHUU >KHU3HH, YesloBeKa
Y 4esioOBeUYeCKUX pac, O MPUUMHAX, TIOC/IEACTBUSX U CIIOCO0ax TpefoTBpalleHUs
r7100a/TbHBIX M3MeHeHul B 6rocdepe;

yMeHUe OCYLIeCTB/SATb OCO3HaHHbIM BbIOOD Oyayileil mpodeccroHanbHON
JesiTeTIbHOCTU B 00/1aCcT OMOIOTUH, IKOJIOTUH, TIPUPO/IOTI0/Ib30BaHUS, MeAULIMHEI,
OMOTeXHOJIOTUY, TICMXOJIOTUM, BeTePUHApWH, CelbCKOTO XO3sWCTBA, IHUIIEBOU
MPOMBILUIEHHOCTH, YI/yO/IATh TIO3HABaTebHbI WHTEpeC, HarpaBjeHHbIM Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYMOIIEeW  mMpodeccud U MPOJAOIKEHHUe
buosiornueckoro obpa3oBaHusi B OpraHU3aldsAX CpefHero rnpodecCuoHaTbHOTO U
BbICIIIeT0 0Opa3oBaHMsI.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosinuecTBo yacos JJIeKTPOHHbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/nn Konrponbnsle | IIpakTHuecku
NMPOrpamMMblI Bcero oOpa3oBare/IbHBIE
paboThI e paboTbI
pecypchbl
1 bronorus kak Hayka 1 infourok.ru
2 JKviBble CUCTEMBI U UX U3yUYeHue 2 infourok.ru
3 buonorus KneTku 2 0.5 nsportal.ru
4 Xumuueckasi opraHusanus Ki1eTku 10 1 infourok.ru
5 CrtpoeHre U PYHKLUU K/IeTKA 8 2 nsportal.ru
OOMeH BelL|eCTB U TIpeBpalljeHre SHepTur B )
6 . peppart P 9 1 infourok.ru
KJ/IeTKe
HacnepcrBenHast UHpopmanus u )
7 . bop 9 0.5 infourok.ru
peanu3auys eé B KjeTKe
JKU3HeHHbIM 1LIUKJT KJIeTKU 6 1 nsportal.ru
CrtpoeHue U GYHKIMM OPraHU3MOB 17 1.5 nsportal.ru
10 Pa3MmHOXeHMe ¥ pa3BUTHe OpPraHU3MOB 8 1.5 infourok.ru
['eHeTHKa — HayKa O Hac/e/JCTBEHHOCTH U
11 ¥ 2 0.5 nsportal.ru
M3MEeHUMBOCTU OpPraHU3MOB
12 3aKOHOMEPHOCTH HaCJ1eICTBEHHOCTU 10 1 nsportal.ru
13 3aKOHOMEpPHOCTHA U3MEHUUBOCTHU 6 1 infourok.ru
14 ['eHeTHKa yenoBeka 3 0.5 infourok.ru
15 Cenekuysi OpraHvu3MOB 4 1 nsportal.ru
16 BroTexHO/IOTHsl U CHHTeTHYecKast O1oorus 4 nsportal.ru




17

PesepBHOe Bpemsi

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

102

13




11 K/TACC

KosinuecTBo yacos JJIeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne n/m KontponbHblie | TIpakTHuecku
NMPOrpamMMblI Bcero oOpa3oBare/ibHbIE
paboThI e paboTbI
pecypchbl

1 3apoxjeHue I/IVPEBBI/ITI/IE 9BOJIFOL[MOHHBIX 4 nsportal.ru
npe/iCcTaB/eHui B OMOJ/IOTUH

2 MUKpO3BOIOLUS U €€ pe3y/bTaThbl 14 2 infourok.ru
Makpo3BostoLus U eé pe3y/bTaTbl 6 nsportal.ru
I1

4 POMCXO’KJeHre U pa3BUTHe XKU3HU Ha 15 15 infourok ru
3emiie

5 [TpoucxoxxaeHue uenoBeKa — aHTPOIOTeHe3 10 1 infourok.ru
JKO/Iorusi — HayKa O B3aMMOOTHOLLIEHUSIX

6 OpraHu3MOB U HaJJOpraHU3MeHHBIX CUCTEM 3 0.5 nsportal.ru
C OKpYy’Karolller cpeion
OpraHu3Mbl 1 cpefia 00HUTaHUS 1.5 infourok.ru
OKOJIOTHSI BUZIOB U TTOMYJISILIUI 0.5 infourok.ru

9 OKoJorusi Coo0IecTB. DKOOTUYECKHe 19 0.5 infourok ru
CUCTeMbI

10 Buocdepa — riobanpHast 3KocucTeMa 6 nsportal.ru

11 UesioBeK U OKpyrKarolas cpeja 6 infourok.ru

12 PesepBHOe Bpems 8 infourok.ru

13 pe3epB 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 103 0 7.5







ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KosnuecTBo uacos I J/IeKTPOHHbIEe
ara
No nudpoBbie
Tema ypoka KontposbHble | IIpakTHuyeckue | H3YyUE€HH
n/n Bcero o0pa3oBare/bHbIE
paboThI paboTbI A
pecypchbl
Brosiorust Kak KOMITJIeKCHasi HaykKa M Kak )
1 1 infourok.ru
YacTh COBpEMEHHOTO0 00I1iecTBa
2 JKuBBIe CHCTEeMBI M X CBOWCTBA 1 nsportal.ru
3 YpoBHeBasi OpraHusaiyis >XUBbIX CUCTEM 1 infourok.ru
VicTopusi OTKPBITUS U U3yUeHHs KJIeTKH.
4 P P y 1 nsportal.ru
KnerouHnasa Teopus
MeTo/ibl MOJIEKY/ISIPHOM U K/IETOUHOU
6uonoruu. [TpakTrueckast paboTa
«/3yueHue MeToJJ0B KJIETOUHOU GHon0run )
5 y A 1 0.5 infourok.ru
(xpomaTtorpadusi, snekTpodopes,
IuddepeHMaIbHOE LIeHTpUdyTrUpoBaHUe,
[TLP)»
6 XHWMHUUECKUM COCTaB KIETKU 1 nsportal.ru
MuHepanbHble BelllecTBa K/IeTKU, UX
7 P n ’ 1 nsportal.ru
Ouosioruueckasi poJib
OpraHuyeckye BelllecTBa KJIeTKH — OeJKu.
JIabopatopHasi paboTta «ObHapy>keHHe )
8 PaTopHas p Py 1 0.5 infourok.ru
0e/KOB C TIOMOII[bI0 KaueCTBeHHbIX
peakLii»
CeoiicTBa, Knaccubukaius U GyHKLIUUA
9 5 1 nsportal.ru
€JIKOB




OpFaHI/I‘JECKI/Ie BelljeCTBa KJIe€TKHU —

10 infourok.ru
YI1eBO/bI

1 Opranuyeckue Bel[eCTBa KIeTKU — nsportal.ru
JTUMN/BI
Hyxkneunossle kucnotsl. JJHK 1 PHK.

1 JlabopatopHasi pabota «cciemoBaHue 0.5 infourokru
HYK/IEMHOBBIX KHCJIOT, Bbl/le/IeHHbIX 13
KJIETOK Pa3/IMYHbIX OPraHU3MOB»
Crpoenue u QyHkiuu AT®. [Ipyrue .

13 HykieosuaTpudocharsr (HTD) infourok.ru

14 CeksenupoBanue [JTHK. MeTtobl nsportal.ru
TreHOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTtozp! CTPYKTYypHOM Oronorum infourok.ru

16 Ture! KneTok. IIpokaproTryeckas KjieTka nsportal.ru
CTpoeHue 5yKapruOTUYECKOM K/TeTKH.

17 [TpakTueckast pabota «VI3yueHne CBOMCTB 0.5 infourok.ru
K/IeTOUHOM MeMOpaHbI»

18 IToBepXHOCTHBIN anmnapar KJIeTK! nsportal.ru
OpHoMeMOpaHHbIe OpraHOM/IbI KJIeTKH.

19 [TpakTryeckas pabora «/3yueHue 0.5 nsportal.ru
JIBIDKEHUSI LIUTOIUIa3Mbl B PACTUTE/IbHBIX
KJIeTKax»
IToslyaBTOHOMHBIE OPraHOU/IbI K/IeTKU:

20 MUTOXOH/IPUH, M1acTU/bl. JlabopaTtopHast 0.5 infourok.ru
pabora «VccnefoBaHue 11a3Mosu3a u
JleT1a3MoJ/I3a B PACTUTEIbHBIX K/IeTKax»

21 HemeMOpaHHbIe OpraHOW/bI KIeTKH infourok.ru




22

CrpoeHuie u QyHKLUH sipa

infourok.ru

23

CpaBHHUTe/IbHas XapaKTePUCTUKA KJIeTOK
9yKapHoT. JlabopaTopHast paboTa
«/3yueHure CTPOEHHs KJIETOK pa3InyHbIX
OpraHU3MOB»

0.5

infourok.ru

24

@depMeHTaTUBHbBIN XapakKTep peakLyi
K/leToyHOoro Metabos3ma. JlaboparopHast
pabota «/3yueHne epMeHTaTUBHOTO
pacierieHust IepoKCcHuza BO4Opoza B
pacTUTeNbHBIX U )KUBOTHBIX KJIETKax»

0.5

infourok.ru

25

Besku-akTUBaTOPBI U Oe/TKU-UHTUOUTOPBI

multiurok.ru

26

ABTOTpOGHBIN THIT 0OMeHa BeleCTB

infourok.ru

27

doTocunTe3

multiurok.ru

28

XemocuHTe3. JlabopaTropHasi paboTa
«CpaBHeHHe MporieccoB (POTOCUHTE3A U
XeMOCHHTe3a»

0.5

infourok.ru

29

ACCUMUTIALNS U JUCCUMUISILIVS — JIBe
CTOpOHBI MeTabos3Ma. Turbl oOMeHa
BerlecTB. JTabopaTopHast pabota
«M3yueHue KaTaTUTUUECKOM aKTUBHOCTH
dbepmeHTOB (Ha IpUMepe aMuIasbl Un
KaTasiasbl)»

infourok.ru

30

Awnaspo06Hble opraHu3mbl. Bubl OposkeHusl.
JIabopatopHasi paboTta «CpaBHeHHe
MIPOIIECCOB OPOXKEHUS M IBIXAHUS»

infourok.ru

31

A>pobHbIe OpraHU3MBbl. JTarlbl
JHEpPreTHUecKoro ooMeHa

infourok.ru

32

OHeprusi MeMOPaHHOTO rpajiieHTa

infourok.ru




rpotoHoB. CuHre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 Peakuiyi MaTpMyHOTO CUHTE3a infourok.ru

34 TpaHckpumusa — maTpruHbii cuHTe3 PHK multiurok.ru

35 TpaHcasus U eé 3Tarnbl infourok.ru

36 KogrposaHue aMWMHOKUC/IOT. Posib infourokru
pubocom B brocrHTe3e Oeska

37 Opranu3aijysi TeHoMa y TIPOKapuoT 1 multiurok ru
YKapuoT

38 MousieKyisipHble Me@XaHU3MbI YKCITPeCCUr infourok ru
reHOB y 3YKapuoT
Bupycbl — BHeK/1IeTOUHbIe (POPMbI XKU3HU U

39 obsiuraTHbIe lapasuThl. [IpakTryeckas 0.5 infourok.ru
pabota «Co3zaHue MO/iesTi BUPYCa»

40 BupycHble 3a6oneBa?Hﬂ yesioBeKa, multiurok 1
JKUBOTHBIX, PaCTeHUH

41 HaHoTexHO0TUU B OUOJIOTHY U MeIULIHE multiurok.ru

42 JKU3HEHHBIN LUK/ KJIeTKU infourok.ru

43 Matpuunsbiii cunTe3 [JHK infourok.ru
Xpomocomsl. JTabopaTtopHast paboTa

44 «/3yueHre XpOMOCOM Ha FOTOBBIX 0.5 infourok.ru
MUKpOTIperiapaTax»

45 [enenvie KeTKU — MUTO3 infourok.ru
Turel kneTok. KaproKrHe3 U LIUTOKHUHES.

46 JlaboparopHasi pabota «HabsrogeHue 0.5 nfourok.ru

MHTO3a B K/IeTKaX KOHUMKA KOpelllKa JIyKa
(Ha roTOBBIX MUKpOIIperiaparTax)»




47 Perynsuus >KM3HeHHOT 0 LIUK/IA K/IeTOK multiurok.ru

48 OpraHusM Kak eZiuHoe LieJioe infourok.ru
Tkanu pactenuit. JlaboparopHasi paboTa )

49 P . P 13 P 0.5 multiurok.ru
«/3yueHne TKaHel paCTeHUK»
TKaH! )KMBOTHBIX U UesioBeKa.

50 JlabopaTtopHasi pabota «/3yueHne TKaHe 0.5 infourok.ru
JKUBOTHBIX»
Opranbl. CuctemMsl opraHoB. JlabopaTopHas

51 pabota «VI3yuyeHre OpraHoB I[BETKOBOTO 0.5 infourok.ru
paCTeHUs»

52 Oriopa Tesia OpraHM3MOoB multiurok.ru

53 JIB>KeHHe OpraHrW3MOB infourok.ru

54 [TuTanne opraHusMoB infourok.ru
[TuTaHue MO3BOHOUHBIX >)KUBOTHBIX. )

55 multiurok.ru
[MTuiieBapuTe/ibHas CUCTEMA UeioBeKa

56 [pIxaHvue opraHu3MoB infourok.ru
[bixaHue MO3BOHOUHBIX XKUBOTHBIX U )

57 multiurok.ru
yesioBeKa

58 TpaHcnopT BelecTB y OPraHu3MOB infourok.ru
KpoBeHoCHasi cucTeMa M03BOHOYHbBIX )

59 infourok.ru
JKUBOTHBIX U UesioBeKa

60 BriziesieHrie y opraHu3MoB infourok.ru

61 3aimra y opraHvi3MoB infourok.ru

62 VIMMyHHas crcTema yesioBeka infourok.ru
Pa3apa)xuMOCTb U peryJisius .

63 P peryymMa y infourok.ru

OpraHu3MOB




['ymopasnbHast peryJ/siyst ¥ 9HJOKpUHHast

64 infourok.ru
CUCTeMa )XMBOTHBIX U YesloBeKa

65 @®opmbl pa3MHOKEHUSI OPraHU3MOB infourok.ru

66 [TonoBoe pa3sMHOXeHUE infourok.ru

67 Meiio3 infourok.ru
'ameTorenes. Obpa3oBaHue U pa3BUTHE

68 TI0JIOBBIX K/IeTOK. JlabopaTopHasi pabora 0.5 multiurok ru
«/3yueHne CTpOeHus MOJIOBBIX K/IeTOK Ha
rOTOBBIX MUKpOIIperapaTax»

69 VuauBuayanbHOe pa3BUTHeE OPraHU3MOB — nfourok.ru
OHTOTeHe3

70 3ak/azika OpraHoB U TKaHel u3 infourok.ru
3apO/IbIIIEBBIX JTUCTKOB
PocT 1 pa3BuTHE )KUBOTHBIX.

7 JlabopatopHasi paboTa «BbIHBJIe\I:II/Ie 0.5 multiurok ru
TPU3HAKOB CXO/ICTBA 3apO/IbIiiieit
T03BOHOYHBIX >KUBOTHBIX»
Pa3MHOXXeHUe 1 pa3BUTHe paCTeHU.

72 JlabopaTtopHasi paboTta «CTpoeHUe OpraHoB 0.5 multiurok.ru
Pa3MHO’KeHUSsI BBICILIUX paCTeHU»

7 VcTopusi CTAaHOBIEHUS U Pa3BUTHS multiurok 1
reHeTUKU KakK HayKu
OCHOBHBIE TIOHATHUSL U CUMBOJIbI TEHETHKU.

74 JlaboparopHas paboTta «/Ipo3odusia Kak 0.5 infourok.ru
00BEKT reHeTHUeCKUX HUCC/IeJ0BaHU»

75 3aKOHOMEPHOCTH HacJiel0BaHUs 0.5 infourok.ru

MIpY3HaKOB. MOHOTHOPHIHOE
ckpenmBaHue. [TpakTrueckasi pabota




"3yueHue pe3ybTaTOB MOHOTUOPU/IHOTO
CKpelIMBaHus y Ap030dusnl"

I_[I/ITOJIOFI/IT—IGCKI/IE OCHOBBI MOHOFI/IGPI/I,E[HOFO

76 1 infourok.ru
CKpeIlUBaHUs
Amnanmusupytolee ckpeinuBanue. HeromHoe .
77 pyrom bel 1 multiurok.ru
JIOMUHUPOBaHUe
AurubpusHoe CKpelyBaHue.
ITpakTrueckas paboTa «V3yueHue .
78 P P Y 1 0.5 infourok.ru
pe3y/bTaTOB JUTHOPUAHOTO CKpEIUBaHUs
y p030(dUIb»
HTOJIOTHYECKHE OCHOBBI JUTUOPUTHOTO )
79 4 P 1 multiurok.ru
CKpeIMBaHus
80 CuerieHHOe Hac/ieJoBaHUe TIPU3HAKOB 1 infourok.ru
81 XpoMOCOMHasl TeopHsi Hac/ieZICTBEHHOCTH 1 infourok.ru
82 ['eHeTHKa mona 1 multiurok.ru
83 ['eHOTHII KaK 11eJIOCTHAs CUCTeMa 1 infourok.ru
['eHeTUUeCKUI KOHTPOJ/Ib Pa3BUTHS .
84 . P P 1 infourok.ru
pacTeHuH, >)KUBOTHBIX U Ue/loBeKa
M3MeHUMBOCTh TIPU3HAKOB. BUbI .
85 P A 1 multiurok.ru
W3MEHUMBOCTH
86 MoudukalioHHasi U3MeHUHMBOCTh 1 multiurok.ru
BapualMoHHbIN psifi 1 BapyallMOHHAast
KpuBasi. JlTaboparopHast paboTa
«ccnepnoBaHye 3aKOHOMEPHOCTEH .
87 A P 1 0.5 infourok.ru

MO M(UKALMIOHHON NU3MEHUMBOCTH.
[TocTpoeHre BapyaLiMOHHOTO psifia U
BapHaLMOHHOU KpPHBON»




88

['eHOTHUNIMUECKast U3MEHUHUBOCTb.
KoM6rHaTHBHass ”3MEHUHUBOCTD

infourok.ru

89

MyTaroHHas U3MeHUBOCTb.
[TpakTueckas pabora «MyTauyu y
ZIpo30(¢usibl (Ha TOTOBBIX
MUKpoOMpernaparax)»

0.5

infourok.ru

90

3aKOHOMepHOCTI/I MYTALIMOHHOI'O TIpoLecca.
OMUreHeTHKa U SIIUTeHOMUKA

multiurok.ru

91

I'eHeTnKa yenoBeka. [IpakTuueckast pabora
«CocTaB/ieHye 1 aHaau3 poJ0C/IOBHOW»

0.5

infourok.ru

92

MeTo/bl MeUIIMHCKON TeHeTUKU

infourok.ru

93

3HaueHre MeJUIIMHCKOM I'eHeTUKH B
TIpeJOTBPAI[eHUH U JIEUeHUU FeHeTUUeCKUX
3a00/1eBaHUN YesioBeKa

multiurok.ru

94

OCHOBHbI€ TIOHSITHSI CETEKLIVH.
JIabopatopHasi paboTa «/I3yueHne COPTOB
KY/IbTYPHBIX PACT€HUH U TIOPOJ, IOMAIIIHUX
JKUBOTHBIX»

0.5

infourok.ru

95

MeTo/p! CeneKLMOHHOM paboThI.
JIabopatopHasi pabota «/3yueHue MeTO/I0B
CesIeKLIUM pacTeHU»

0.5

multiurok.ru

96

JocTKeHUs CesleKLIUU PaCTeHUN U
»UBOTHBIX. [TpakTHueckast paboTa
«[IpuBuUBKa pacTeHH»

multiurok.ru

97

CoxpaHeHue, u3yueHHe 1 UCI0/Ib30BaHHe
reHeTUUeCKUX pecypCcoB

infourok.ru

98

BroTexHO/0THsI KaK HayKa ¥ 0Tpac/ib
nipou3Bo/icTBa. [TpakTrueckasi pabora

0.5

multiurok.ru




«M3yueHre 00bEKTOB OMOTEXHOIOTUH»

OcHOBHBIE HallpaBJ/IEHUA CUHTeTUYECKOM

99 BHOTOMIH 1 infourok.ru
100 XpOMOCOMHas U reHHasi UH)KeHepusi 1 multiurok.ru
101 MeauiHCcKre OMOTeXHOIOTUN 1 infourok.ru
102 Pe3epBHbIii ypok. [ToBTOpeHue, 1
0000111eHMe, CUCTeMaTU3aIis 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 135

[TPO'PAMME




11 K/TACC

KomuecTBo yacoB JJIEKTPOHHbIe
No Aara nudpoBbie
o/ Tema ypoka Beero KonTposbHbie | IIpakTHuyeckue | H3YyUe€HH oGpasoBaTe/bHbIE
paboThI paboTbI A pecypesI
1 OBoJroLMoHHas Teopus Y. JlapBrHa 1
) JBrKylye CUibl 3BOJIIOLMA BUZOB 110 Y. 1
Hapsuny
3 Bopwba 3a cyljecTBoBaHUe, eCTeCTBeHHBIM 1
Y MCKYCCTBEHHBIN 0TOOP
4 dopmMHUpOBaHME CUHTETUYECKOW TEOPUH 1
3BOJIIOLIMU
5 OTanbl 3BOJIIOLIMOHHOrO TpoLiecca: 1
MHUKPO3BOIIOLMS U MAKPO3BOJIIOLIUS
5 [TonynAums — s/1eMeHTapHas eJuHULa 1
3BOJTIOL[UU
3aKOH TeHeTUYeCKOoro paBHoOBecus k.
7 Xapau, B. BaiitnOepra. JlabopaTopHasi 1 0.5
pabota «BpIsiB/ieHHe U3MEHUHBOCTH Y '
ocobel 0IHOTO BUZA»
8 OnemMeHTapHbIe (PAKTOPbI IBOJIIOLIUU 1
9 AddekT ocHoBaresns. IpekT 1
OyTBUIOUHOTO TOPJIBIIIKA
10 Murpaumu. V30/11UM Oy ISILUM: 1
reorpaduueckasi, 6vosoruyeckas
11 EcrecTBeHHbIN 0TOOp — HaMpaB/ISIOIIUN 1




(akTOp 3BOJIIOLIUU

12

[TonoBoii oTbOp

13

[Tprcrocob6/1eHHOCTh OPraHU3MOB Kak
pe3yJibTaT MUKPO3BOJIIOLIWH.
JlabopaTopHasi pabota «/3yueHue
apoMop(}030B U UAMOaAATITAL[UH Y
pacTeHul U >KUBOTHBIX»

0.5

14

[Tpumepsl pucroco6ieHnH Y OpraHi3MOB:

Mopdonoruueckue, GprU3noNIOruuecKye,
OHMOXMMHUUeCKHe, TIOBe/IeHUeCKHe.
JlabopatopHasi pabota «IIpucnocobieHus
OpraHU3MOB U UX OTHOCHUTEJIbHAS
11e/1eC000pa3HOCThb»

0.5

15

Bupi, ero Kputepun U CTPyKTYypa.
JlabopaTopHasi paboTta «CpaBHeHHe BU/IOB
10 MOP(OIOTHUECKOMY KPUTEPUIO»

0.5

16

CtpykTypa BUJa

17

Buoobpa3oBaHye KakK pe3y/bTar
MMKPO3BOJIIOLIUN

18

Ces3b MHKDPO3BOJIFOUHU U TTUAEMHUOJIOTUN

19

Maxkpossosonus. ITaneonronornyeckue
MeTO/Ibl U3yUYeHUs IBOJIIOLUU

20

buoreorpadurueckue MeTobl U3yueHust
3BOJIFOLIUU

21

OMOpuoIoruyecke U CpaBHUTETBHO-
Mopdosoruueckre MeTo bl U3y4eHus
3BOJIIOLIUN

22

Moneky/isipHO-TeHeThUUeCKUe,




OMOXUMHUUYECKHEe U MaTeMaTUUeCKHe
MeTO[bl N3yUYeHMsS 3BO/TFOUN

23 OO6r1111ie 3aKOHOMEPHOCTH 3BOJTIOLIUN
24 ApanTtuBHas pagualysa. HepaBHOMepHOCTB
TeMIIOB 3BOJIFOL[UU
9t HayuHble runoTesbl MPOUCXOXKIeHUST
JKU3HU Ha 3emiie
6 [loHayuHble Mpe/CcTaB/IeHUs O 3apOXKIeHUU
YKU3HU
57 OCHOBHBIe 3Tarbl HeOpraHUUeCcKon
3BOJIIOLIMU
28 ['urnoTe3sbl 3apoKeHUs JKU3HU
Vcropus 3eMv ¥ MeTO/bI e€ U3y4yeHus.
59 JIaboparopHas pabora «/3yuyeHue u 0.5
OMKCaHre UCKONaeMbIX OCTaTKOB JPeBHUX
OpPraHu3MOB»
30 HayasnbHble Tarbl OpraHuyecKou
3BOJIFOLIUA
31 OBOJIIOLIMS 9YKapuOT
OCHOBHBI€e 3Tarbl 3BOJIOLIUU
39 pactutenbHOro Mupa. [Ipaktruyeckas 0.5
pabota «/3yueHue ocobeHHOCTEH '
CTPOEHMS paCTEeHUM pa3HbIX OT/Ie/IOB»
33 OCHOBHBI€e 3Tarbl 3BO/IIOLMY )KUBOTHOTO
Mupa
34 OBOJIIOLINA )KUBOTHBIX. [IpakTUeckas 0.5

pabora «/3yuyeHue ocobeHHOCTeH




CTPOEHUS ITIO3BOHOYHBIX )KUBOTHBIX»

PasButue u3HM Ha 3emJie 10 3pam U

35 1
repuojam

36 MaccoBble BBIMAPaHHUsI — 3KOJI0TMUeCcKre 1
KPHW3UChI MPOLLJIOrO

37 CoBpeMeHHbIN 5K0JI0TMYeCKUN KPU3UC, ero 1
0C00EHHOCTH

38 CoBpeMeHHas cucTemMa OpraHu4ecKkoro 1
TIPOLLIOTO

39 OCHOBHBbIE CCTeMaTU4eCcKue FPYIIIIbI 1
OpraHu3MOB

40 AHTpPONOJIOTHS — HayKa O YesloBeKke 1

41 PasBuTHe nipescTaBieHu 0 1
TIPOUCXOKEHUN YesloBeKa
MecTo yesioBeKa B CUCTeMe
opraHnyeckoro mupa. JlabopatopHas

42 pabora «/3yuyeHue ocobeHHOCTeH 1 0.5
CTPOEHMs CKeJleTa 4e/l0BeKa, CBSI3aHHbIX C
MIPSIMOXOJKJ,eHUEeM»

43 LBWXKyIlLie CUJTbI aHTPOTIOTeHe3a 1
44 CooTHollleHre OMOOTUUecKuX 1 1
COLMa/IbHBIX (paKTOPOB B @HTPOIIOTeHe3e
45 OcCHOBHBIE CTay aHTPOIIOreHe3a 1
46 [TaneoreHeTrka U rnajeoreHOMUKa 1
47 DBOJTIOL[MS COBPEMEHHOTO UeJjioBeKa 1

48 YenoBeueckue pacsl. [IpakTnueckas 1 0.5

pabora «/3yyeHue S3K0I0rHYeCcKux




afianTalyii yeJoBeKa»

Me)K'Z[I/ICLII/IHJ'II/IHaprIe MEeTO/bI

49 1
aHTPOMNOJIOTUU

50 3aposKJeHue U pasBUTHE SKOJIOTUU 1
MeTo/pe! 5Kosioruu. JlabopatopHasi paborta

51 «/3yueHre MeTO/0B 3KO/IOTUYeCKUX 1 0.5
HCCJIeIOBaHUI»

5o 3HaueHue 3KOJI0TMYeCKUX 3HaAHUM [1J1s1 1
yeJioBeKa

53 JKonoruueckue (hakTopbl 1
Abuotuueckue ¢akTopbl. CBeT Kak

54 3Kooruueckuii haktop. JlabopatopHast 1 0.5
paboTa «BpIsiBieHe TIPUCIIOCOOTeHHIA '
OpPraHW3MOB K B/IUSIHUIO CBeTa»
AbuoTtnueckue dakropsl. Temriepatypa
KaK 9KO0JIOTUYeCKUM (aKTop.

55 JlabopatopHasi paboTa «BbisiB/ieHHEe 1 0.5
MpUCIocobieHni OpraHu3MOB K BITUSTHUIO
TeMIiepaTypbi»
Abuvotnueckue (akTopbl. BraxHOCTB Kak

c6 sKooruueckuii haktop. JlaboparopHast 1 0.5
paboTra « AHaTOMHUECKHe 0COOEHHOCTH '
pacTeHu U3 Pa3HBIX MECT OOUTaHUS»

57 Cpe/ipl 00MTaHMST OPraHU3MOB 1

58 Buosiornueckue puTmbl 1

59 JKv3HeHHbIe (POPMBI OPraHU3MOB 1

60 buotnyeckue dakTopbl 1




3HaueHWe OMOTUUECKUX B3aUMO/IeHCTBUH

61 JJ/1s1 CyLL[eCTBOBaHKs OPraHU3MOB B Cpefie
obuTaHus

62 OKooruueckre XxapakTepuCTUKU
TIOMYJISILIUU

63 OcCHOBHBIe [10Ka3aTe/I! MOIYJ/IALUN:
YMCJIEHHOCTD, TVIOTHOCTh, BO3pPACTHAs U
T10JI0Basi CTPYKTypa

64 OcHOBHBIe [T0KA3aTe ! MOMYJ/IALUN:
POKJaeMOCTb, IPUPOCT, TEMIT POCTa,
CMEepPTHOCTb, MUTpaL{iU

65 OKoJIorMyeckast CTpyKTypa IonyJasLiuu

66 [dvHaMyiKa MOMyJIsLUY U eé peryJisLus

67 KpuBble pocTa 4iC/1€HHOCTH NOMYJISALMH.
KpuBbie BbDKMBaHUS

68 DKOJIOrMYecKas HUITIa BU/Ia. 0.5
JlabopaTtopHasi pabota «IIpucnoco6ieHus
CeMsIH pacTeHUM K paccerieHUI0»

69 Bup kak cucteMa nomy/isiLivi

70 3aKOHOMEpPHOCTH TOBe/IeHUs] U MUTpaLuil
JKUBOTHBIX

71 Co0011]eCTBO OPraHM3MoB — OHOLIeHO3

72 JKOCHCTeMa KakK OTKpbITasi CUCTeMa

7 KpyroBopor BelllecTB ¥ MOTOK SHEPTUU B
9KOCHCTeMe

74 OcHOBHBIe TOKa3aTeIu IKOCUCTEMBI

75 OKOJIOTHYeCKre TTMpaMU/bI




76 V3meHeHHs1 COOOIIECTB — CYKIIECCUU

77 [IpupoHbIe 5KOCUCTEMBbI. DKOCUCTEMBI
03ep U peK. DKOCHUCTeMbl MOpel ¥ OKeaHOB

78 [IpupojHbIe 5KOCUCTeMbl. DKOCUCTEMBI
TYH/IP, JIECOB, CTeneu, MyCTbIHb

79 AHTpOIIOreHHbIe 3KOCUCTEMBI

80 Ypbo3kocucremsl. [TpakTrueckast pabota 0.5
«W3yuenue u ornvcaHue ypb0o3KOCHCTEMBI» '
3aKOHOMepPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMO/IelICTBUI OPraHU3MOB B
9KOCHCTeMax
MexaHu3Mbl BO3/IeCTBUSI 3arpsi3HEHUI

82 Pa3HbBIX THUIOB Ha CyOOpraHU3MeHHOM,
OpraHW3MeHHOM, TMOMYJ/ISLMOHHOM U
5KOCHCTEeMHOM YPOBHSIX

83 Buocdepa — obujenianeTapHast 000710UKa
3emnu

84 Yuenue B. 1. BepHazckoro o 6uocepe

a5 3aKOHOMEpHOCTH CyILL[eCTBOBaHUS
6uocdepsi

86 KpyroBopoTsbl BelljecTB 1
buroreoxnuMHUUeCKye I[UK/IbI

87 30HaIBHOCTH O6Hochepbl. OCHOBHBIE
OUMOMBI CyIIIr

88 YcroituuBocTh 61ochepsbl

89 OKO0JIOrMyecKre KpUsrchl U UX TIPUYUHBI

90 Bo3geticTBue uenoBeka Ha 6uocdepy




AHTPOHOFEHHOG BO3,E[€I7ICTBI/I€ Ha

9 pacTUTeNbHBIA U YKUBOTHBIN MUD 1

92 OxpaHa rpupojpl 1

93 OCHOBHBIE TIPUHLUIIBI YCTOWYUBOTO 1
Pa3BUTHS YeJIOBEUECTBA U MTPUPO/IbI

94 PanjonansHOe 1ipyupozoIo/b30BaHue U 1
CcoxpaHeHHe OUOJIOTUYECKOTO
pa3Hoobpa3us 3emu

95 O6006i11ieHe 110 TeMe « MHUKPO3BOJIIOLUS U 1
eé pe3yJIbTaTbI»

96 O600611eHe 10 TeMe «MaKpO3BOTIOIUS U 1
eé pe3y/bTaTh»

97 O606111eHue o TeMe «IIpoucxoXkaeHye u 1
pa3BUTHe XU3HU Ha 3emiie»

98 O6o611eHMe 10 TeMe «[IpOUCX0XKIeHKe 1
yesIoBeKa — aHTPOIIOTeHe3»

99 O6o0611eHMe M0 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIIIEHUSX OPTaHU3MOB»

100 O6006i1ieHue o TeMe «OpraHu3Mbl ¥ Cpea 1
obuTaHus»

101 0606H_IEHIiI’e 10 TeMe «DKOJIOTUsI BUJIOB U 1
TIOTTYJISILIAM»

102 O60611eHue o Teme «buocdepa — 1
ryiobanbHasi 5KoCHUCTeMa»

OBLIEE KOJIMYECTBO YACOB I10 102 75

[TPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

buonorus: O6ijas 6uosorus. 10k1. ba3oBsiii ypoeHs. B.M.CuBorna3oB
buonorus: O61iast 6uonorus. YriybseHHsiii yposenb 10 ki1.B.b.3axapos, C.T'.

MamMoHTOB

METOJNYECKUNWE MATEPUAJIBI V151 YUUTEJIA
Ypoku obirieit 6uosoruu, M "TIpocBelrienue, TemaTruecKoe OypOYHOe

TUIaHUPOBaHUe 10 6ronorun,M u3g OK3aMeH

I PPOBBIE OBPA30BATEJIBHBIE PECYPCHI 1 PECYPCHBI CETA
NMHTEPHET
infourok.ru, nsportal.ru, pptcloud.ru,uchitelya.com,multiurok.ru,

kopilkaurokov.ru
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