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Cojiep>kaHue yueOHOr0 mpegMeTa

10 x1acc

1. buosiorus KaK HayKa

CoBpemeHHast Ouomorusi — KOMIUIEKCHasi HayKa. KpaTkast uicTopusi pa3BuTHsl OHOIOTHH.
Buonornyeckue Hayku U u3ydaeMblie UMU 1pobieMbl. DyHjaMeHTaIbHbIe, TIPUK/IAZHbIEe U
TIOMCKOBbIE HayUHbIe UCC/IeI0OBAHUS B OMOJIOTHN.

3HaueHue Ouosornd B (POPMHPOBAHMM COBPEMEHHOHN eCcTeCTBEHHO-HAyYHOW KapTUHBI
mupa. IIpodeccun, cBs3aHHble c Ouosiorueldl. 3HaueHuWe OHOOTMM B TPAKTUYECKOU
JlesTeJIbHOCTU YeJsloBeKa: Me/IML{MHe, CeIbCKOM XO03s/CTBe, MPOMBIIIEHHOCTH, OXpaHe
TIPUPO/BL.

LemoHcmpayuu

[MToptpetsl: Apuctotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. [lapBuH, Y. 'apseii, I
Mengens, B. U. Bepnaackuii, U. I1. [1aBnos, 1. . Meunukos, H. 1. BaBunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmunpl U cxembl: «CBsA3b OMOJIOTMU C JPYTUMU HayKamu», «CucremMa OHoI0ruyeckrx
HAYK».

2. JKuBbIe CUCTeMBI H UX H3y4YeHHe

JKuBbIe crucTembl Kak TipeiMeT U3ydeHus: Oronoruv. CBOMCTBA KUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOT0 COCTaBa, JAWCKPETHOCTb W L{eJIOCTHOCTb, CI0XKHOCTb U YIOPSIOU€HHOCTb
CTPYKTYPbI, OTKPBITOCTb, CAMOOpraHU3alllsi, CaMOBOCIIPOM3BeJeHUe, Pa3/paKUMOCTb,
M3MeHUMBOCTb, POCT U pa3BUTHeE.

YpoBHM oOpraHu3aluM JKUBBIX CHUCTEM: MOJIEKY/SPHbIA, K/IETOUHbIM, TKaHEeBbIH,
OpraHW3MeHHBIN, TOMY/SIMOHHO-BUIOBOM, SKOCHCTeMHBIA (OMOreoleHOTUUeCKHid),
6uochepnbiii. I[Tporeccel, TMPOUCXOAsIIHE B KUBBIX cuUcTeMaxX. OCHOBHBbIE TPHU3HAKU
>kuBoro. JKusHb Kak (opma cCyllecTBoBaHMs MaTepuu. Hayku, wusyuarolue >XUBbie
CUCTeMbl Ha pa3HbIX YPOBHSIX OpraHU3al[iu.

N3yueHue xuBbIX cucteM. Metozsl Ouosiornueckoit Hayku. HabmiogeHuve, v3MepeHue,
9KCTIepUMEeHT, CuUcTeMaTu3aliysi, MeTaaHanu3. [loHsiTMe O 3aBUCMMOW U He3aBUCHUMOU
riepeMeHHO#. [TnaHupoBaHue skcriepuMeHTa. [TocTaHOBKa U mpoBepka rurorte3. HymneBas
ruroTe3a. [ToHsTHe BHIOODKM U €€ J0CTOBEPHOCTh. Pa3bpoc B 6MO/IOTMYECKUX JAHHBIX.
OreHKa [OCTOBEPHOCTHU MOIY4YeHHbIX pe3y/nbTaToB. [IpUUMHBI MCKa)KeHUsl pe3yJ/bTaToB
3KcrieprMeHTa. [IoHATHe CTaTUCTUYECKOTO TecTa.

LemoHcmpayuu

Tabmumpl M cxembl: «OCHOBHblE TIPU3HAKM >KU3HW», «BHOJIOrHUECKre CHCTEMbD»,
«CBOHCTBa >KUBOW MaTepun», «YPOBHU OpraHM3allid >XMBOW TIPUPOABI», «CTpoeHue
JKUBOTHOM K/IeTKh», «TKaHH JKMBOTHBIX», «CHCTeMBI OpPraHoB UeJI0BeYeCcKOro
opranusMma», «buoreorieHos», «buochepa», «MeTobl U3yUEHHUS )KUBOU TTPUPO/bI».
OOGopygoBaHue: JjabopatopHoe o00opyJoBaHWe [iii  TPOBe/leHHs  HaOJIIOeHuH,
H3MepeHUH, IKCTIepUMEHTOB.

IIpakmuueckas paboma:
Wcrosi30BaHMe Pa3IMUHbIX METO/0B TIPH M3YUeHUH >KUBBIX CUCTEM



3. buosiorus K/jieTku

Knetka — cTpyKTypHO-(DyHKL[MOHa/IbHAs eJUHULIA KUBOTO. VICTOpUSI OTKPBITUS KIETKHU.
Pabotbl P. T'yka, A. JleBenryka. Kinertounasi teopusi (T. IlIBanH, M. IllneiineH, P.
BupxoB). OCHOBHbIE 10/10)KEHHsI COBDEMEHHOM K/IeTOUHOM TEOPUH.

MeToapl MOMEKY/ISIPHONH W K/IeTOUHOM OHOJIOTUH: MUKPOCKOMHS, XpoMartorpadus,
snekTpodopes, MeTOJ MeueHbIX aTOMOB, AuddepeHIMaibHOe 1eHTpUdyTUpoBaHue,
KyJIbTUBUPOBaHUE  K/IeTOK. M3yueHue  (DUKCUPOBAHHbIX  K/AemoOK.  DJIeKTPOHHas
MUKpockonusi. KoHgokanbHas mukpockonusi. BumanbHoe (npudicuzHeHHoe) u3yueHue
K/AemokK.

LlemoHcmpayuu

[Toptpets!: P. I'yk, A. JleBenryk, T. I1IBanH, M. lllneiigeH, P. Bupxos, K. M. bap.
Tabmubl U cxeMbl: «CBeTOBOW MHUKPOCKOM», «DJIEKTPOHHBIN MHKDPOCKOI», «VcTopus
pasBUTHUS METOJ0B MUKPOCKOIIUU».

Ob6opyzoBaHue: CBETOBOW MHKPOCKOI, MHKPOIIperapaThl PaCTUTEe/NbHBIX, KUBOTHBIX U
OakTepraIbHBIX K/IETOK.

IIpakmuueckas paboma:
V3yueHre METOZOB  K/JIeTOUHOW  Owosioruu  (xpomarorpadusi,  31aekTpodopes,
b depeHmanpHoe LeHTpUyruposanue, [111P)

4. XuMHnuecKasi OpraHm3anus KJIeTKU

XVMHUYeCKUM COCTaB KJIeTKU. Makpo-, MUKpPO- U Y/IbTpaMHUKpO3/ieMeHThl. Bozia 1 eé posnb
KaK paCTBOPUTEJIS, peareHTa, y4acThe B CTPYKTYPUPOBAaHWUU KJIETKH, TEIIOPeryJisLivy.
MuHepasibHBIe BellleCTBa K/IeTKH, UX Ouojorndyeckasi posb. Poib KaTMOHOB M @aHUOHOB B
KJIeTKe.

Opranuyeckue BelljecTBa KieTKU. bronornueckve nonumepsl. besku. AMUHOKUC/IOTHBIN
coctaB OenkoB. CTpykTypbl 0enkoBoii Monekynbl. IlepBuyHasi cTpyKTypa 0Oerka,
MenTyujHas CBs3b. BTOpUYHas, TpeTWuHas, 4YeTBepTUYHasl CTPYKTYpbl. [leHaTypauys.
CgoiictBa 6enkoB. Knaccudukarus 6enkoB. buonornueckue GyHKIuM 6eK0OB. [IpuoHbI.
YrneBoapl. MoHOCaXapy/ibl, AMCAaxXapU/ibl, OJMrOCaXapyubl U ToymMcaxapufpl. OOimii
T7IaH CTPOeHUusi U (PU3MKO-XMMHUUeCcKue CBOMCTBAa YryieBofoB. buonoruueckue GyHKIUN
YTJIEBOJIOB.

Jlummuper.  TugpodumbHO-THAPOQOOHBIe  cBoMicTBa.  Knaccudukauuss  MNizoB.
Tpurmuuepusbl, Gochonunuiel, BOCKM, CTepou/bl. buosornueckue QyHKUIMA IUNNUO0B.
Ob6umme cBoiicTBa OuosiOTMUeCKUX MeMOpaH —  TeKydeCTb, CIIOCOOHOCTb K
CcaM03aMbIKaHUIO, TI0/IyTIPOHULIAEMOCTb.

Hyxknennossle kuciotsl. [THK u PHK. CTpoeHue HyK/IeMHOBBIX KUC/IOT. HyK/ieoTuibl.
IMpuHuun komruiemeHtapHocTU. IlpaBuno Yapradgda. Crpykrypa OHK — #BoiiHas
crivpanb. MectoHaxoxgenre u 6uonornueckue ¢yukupn JHK. Bugsr PHK. ®OyHkimm
PHK B kieTke.

Crtpoenue mosnekysnbl AT®. Makpospruueckue cBs3u B MoJjiekysie AT®. buonornueckue
¢y AT®. BoccraHoB/ieHHble TIePEHOCUMKM, WX (QYHKLUM B KieTke. /Ipyeue
Hykneo3uompugocpambl  (HTP). CekBenupoBanue [JHK. Memoobl e2eHomuku,
MPAHCKpUNMOMUKU, NPOMEOMUKU.



CrpykrypHasi Ouosnorusi: 6rMoxumuueckre W OMOHU3MUECKre WCC/IeJ0OBaHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYphl OMOMOMeKyn. ModeaupogaHue cmpykmypbl u yHKyuil
buomonekyn u ux Komniekcos. KomnbiomepHbili Ou3aliH U oOp2aHuueckull cuHme3s
OUOMOeKy/ U UX HenpUPOOHbIX AHAN0208.

Llemoncmpayuu

IToptpertsr: JI. TTonunr, k. YotcoH, ®@. Kpuk, M. Yunkuuc, P. ®@pauknun, ®. Csxrep, C.
IIpysunep.

HOuarpammbl:  «PacripefiesieHrie  XMMHUUECKUX 371EMEHTOB B HEXUBOM TIPUPOJE»,
«PacripesieieHre XUMHUYECKUX 3/IEMEHTOB B )KMBOM MPHUPOJE».

Tabmunpl 1 cxembl: «[lepuognueckasi Tab/muIa XUMHUECKUX 37eMeHTOB», «CTpoeHHe
MOJIEKYJ/IbI BOJbI», «BeljecTBa B COCTaBe OpraHU3MoB», «CTpOeHHe MOJeKy/ibl Oeska»,
«CTpyKTyphl 0enkoBoi Mosekymb», «CTpoeHHe MOJIeKYJ YrieBoioB», «CTpoeHue
MOJIeKYJ1 TUNUA0B», « HyKenHoBbIe KUCIO0Th, «CTpoeHue mosieKy/ibl ATD».
Ob6opyoBaHMe: XUMHUYeCKast TIoCyia 1 060pyi0BaHMUe.

JlabopamopHble pabombl:
1. ObHapyxeHHe O6e/IKOB C TIOMOII[bI0 KaUeCTBEeHHBIX PeaKIui
2. ViccneioBaHye HYKTEUHOBBIX KUCJIOT, BbIJIEJIEHHBIX U3 K/IETOK PAa3/IMUHbIX OPraHU3MOB

5. CTpoenne u (yHKIUM KJ/IETKH

Tunbl KJIETOK: SyKapuoThuecKass U IpokapuoThueckas. CTpPyKTYpHO-(YHKLIMOHA/IbHbIE
o0Opa30oBaHMS KITETKH.

CTtpoeHne TIpOKAapUOTUYEeCKOM KieTKu. KrerouHas creHKa Oakrepuii U apxeil.
OcobeHHOCTH CTpOeHHs reTepoTpoHOM U aBTOTPO(HOW TMPOKAPHUOTHUECKUX KIIEeTOK.
MecTo 1 posib MPOKaproT B OMOL[eHO3aX.

CrpoeHue U (QPyHKIIMOHMPOBaHHE 3YKapUOTUYeCKOU KieTKu. [Tna3mMaTrueckass MmemOpaHa
(nna3manemma). CTpyKTypa Iula3mMaTHuecko MemOpaHbl. TpaHCIOpPT BellecTB uepe3
ra3MaTUueckKyr0o MeMOpaHy: TacCHMBHBIA (guddysus, obseruéHHas auddysus),
aKTUBHBIA (TIePBUYHBIM M BTOPWUYHBIM aKTHUBHBIA TpaHCHoOpT). [lo/ynpoHHilaeMoCThb
MeMmOpaHbl. Pabora HaTpmii-KanueBOoro Hacoca. OHJOLUTO3: THMHOLIMTO3, (aroruTos.
Ok3ouuTo3. KietouyHas creHka. CTpykTypa M (YyHKLIMH K/I€TOYHOM CTEHKU pacTeHUH,
rpuboB.

[uroruiasma. Llurososnb. LiuTockener. [IBwkeHwe nuToIuiasMbl. OpraHoubl KJIETKHU.
OpHoMeMOpaHHbIe OpraHOM/bI KJIeTKH: 3Hjoruia3MaTudeckass cetb (OIIC), ammapar
Co/bmKK, JM30COMBI, WX CTpOeHWe U (QYHKUUH. B3auMoCBsi3b OfHOMeMOpaHHBIX
opraHouJioB KjaeTku. CTpoeHHe TDaHYJISIPHOTO peTUKylaymMa. MexaHu3m HanpaseneHust
6enxkoe 8 OIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTe3 K/IeTOUHbIX MeMOpaH. I'magkwuii
(arpaHynsipHbIM) 3SHAOIMIAa3MaTHUYeCKU peTuKyayMm. CekpeTopHasi (YHKIMsI amrapara
TCompmxu. Modugukayus 6eakog 8 annapame Ionvdxcu. Copmuposka 6enxkog 8
annapame I'onbOdtcu. TpaHCHOPT BelleCTB B KjeTKe. Bakyonu pacTUTeNbHbIX KI/IETOK.
Knetounsiii cok. Typrop.

[TonyaBTOHOMHbBIE OpraHOW/bl K/IeTKWA: MWUTOXOHJpPHWH, TMacTUAbL. IIpoucxodcoeHue
mumoxoHOputl u naacmud. Cumbuozeres (K.C. Mepedckosckuli, /I. Mapeyauc). CTpoeHue
1 (YHKUMM MUTOXOHJAPUM W TuiacTj. IlepBUUHbIe, BTOPUUHbIE U CJIOKHBIE TUIACTU/IBI
(OTOCHHTE3UPYIOIIUX 3YKapHOT. XJ/I0POIUIACThl, XPOMOIUIACTHI, JeWKOIUIACThl BBICIIMX
pacTeHuH.



HemeMOpaHHbIe opraHoW/bl KiieTKH CTpoeHWe U (PyHKI[UM HeMeMOpaHHBIX OpraHOW/IOB
K/eTku. Pubocombl. TIpomedsicymouHble utramerHmbl. MukpodunaMeHTbl. AKMUHOBble
MukpoguiameHmbl. MpblllleUHble KJI€TKH. AKMUHOBble KOMNOHEHMbl HeMbIWEeUHbIX
k1emok. Mukpotpybouku. Knerounsni neHTp. CTpoeHHWe U [BWKEHHE >XTYTUKOB WU
pecHuuek. MukpoTpybouku 1uToruia3mbl. LleHTpuosnb. beaku, accoyuupogaHHble ¢
MUKpopuramenmamu u mukpompyboukamu. MomopHble benku.

Snpo. O6onouka siipa, XpOMaTHH, KapyoIula3Ma, SiIPBIIIKHA, WX CTPOeHHe W (PYHKI[UH.
SlmepHblii  Oe/KOBBI  MaTPUKC. I[IpOCTpaHCTBEHHOe pacloOiOKeHHe XPOMOCOM B
uHTep(dasHOM sizipe. DyxpomMamuH U 2emepoxpomamuH. Beskyd XpoMaThHa — THCTOHBI.
Junamuka si0epHoli 06o10uKu 8 Mumo3e. SI0epHbIll mpaHcnopm.

Knerounble  BkmtoueHus. CpaBHUTeNbHasi  XapakKTePUCTHKA  K/I€TOK  JYKapHUOT
(pacTUTeNbHOM, )KUBOTHOM, TPUOHOM).

Llemoncmpayuu

[ToptpeTsl: K.C. MepexxkoBckuii, JI. Maprynuc.

Tabmupl 1 cxembl: «CTpoeHHe SyKapHOTHUYECKOW KieTKu», «CTpoeHHe >KMBOTHOM
K/IeTKu», «CTpoeHue pacTUTeNbHOW KieTKu», «CTpoeHHe MUTOXOHJPUN», «SAmpo»,
«CTpoeHMe NPOKapuOTUYECKOU KITeTKU».

Ob6opyzoBaHue: CBETOBOM MHMKPOCKOI, MUKPOIIpenapaTbl PaCTUTEbHBIX, >KUBOTHBIX
KJIETOK, MUKpOTIperiapaTbl 0aKTepraibHbIX K/IeTOK.

JlabopamopHble pabombil:
1. I3yueHne CTpoeHUs KJIeTOK PAa3/IMUHbIX OPraHu3MOB
2. UccepoBanue ma3Mosn3a U 1ernia3mMosii3a B paCTUTE/IbHBIX KIeTKax

ITpakmuueckue pabomnl:
1. 3yueHue CBOWCTB K/IETOUHON MeMOpaHbD».
2. V3yueHue ABWKEeHUS LIUTOIJIa3Mbl B PACTUTE/IbHBIX KJIETKax».

6. O0MeH BeleCTB U MpeBpalljeHHe SJHEPrUd B K/IeTKe

AccuMUnSITUS U IUCCUMWISILIVSL — 1B CTOPOHBI MeTabosi3Ma. Turbl oOMeHa BelecTB:
aBTOTPOGHBIH W TeTepoTpPOdHBIA. YUacTHe KHUCIOpoJa B OOMEHHBIX [IPOI[eccax.
OHepreTryeckoe obecriedeHue kieTkd: ripeBpaiijeHne AT® B oOMeHHBIX mporjeccax.
depMeHTATUBHBIM XapakTep peak[uid K/IeTOYHOro Metabonmsma. DepMeHTHI, UX
CTpOeHHe, CBOWcCTBa U MexaHu3M JeicTBusi. KodepmeHThl. OTavuusi (epMeHTOB OT
HeopraHMuecKrX KaTaan3aTopoB. benku-akTHBaToOpbl U Oe/IKU-UHrMOUTOPhL. 3aBUCMMOCTD
CKOpOCTH (pepMEeHTAaTUBHBIX PeakKLUii OT pPa3/MUHbIX PAKTOPOB.

[TepBUYHBIM CHHTe3 OpraHMUeCKUX BelecTB B kieTke. POTOCHHTe3. AHOKCU2EHHbIl U
OKCu2eHHblll ¢pomocuHme3 y 6akmepuli. Ceemocobuparowjue nuzMeHmbl U NuU2MeHMmbl
DPeaxkyuoHHo20 yeHmpd. Posjb X0poruiacToB B Tiporecce ¢ortocuHTe3a. CBeToBas U
TeMHOBas (a3bl. Pomoobixavue, Cs., Cs. u CAM-munbl pomocunmesa. IIpoyKTUBHOCTb
¢orocuHTe3a. BiusiHMe pa3iMuHBIX (PAKTOPOB Ha CKOPOCTb (POTOCHHTe3a. 3HaueHue
¢dorocuHTe3A.

XemocuHTe3.  PasHooOpasue  OpraHW3MOB-XeMOCHMHTETHMKOB:  HUTPUULMPYIOLUe
OakTepuu, >kene300akTepuu, cepobakTepuu, BOJOpPOAHbIE OakTepuu. 3HaueHHe
XeMOCHHTe3a.



AwnaspobHble opraHusMbl. Buel 6poxkeHusi. TIpogyKThl OPOXKEHHSI M MX UCTIOb30BaHUe
ye/iI0BeKOM. AHa3p0OHbIE MUKPOOPTaHU3MbI KakK 00BeKThl OMOTEXHOIOTUH Y BO30YIUTE/ T
bose3Hex.

A>poOHble OpraHW3Mbl. JTarbl 3HepreTUYeckoro obmeHa. I1OATOTOBUTE/BbHBINA JTarl.
ko3 — 6eCcKrCIopoiHOe paciiieryieHre TTF0KO3bI.

Burosioruueckoe OKWC/IeHUe, UM KIeTOUHOe JbixaHue. Posb MUTOXOH/pHUI B TIporieccax
O10/I0rNUecKoro OKHCJIeHUSI. Llukmueckue peaKIvu. OxkuC/IMTe/IbHOE
dochopunpoBanue. OHepeuss MembpaHHo20 2padueHma npomoHos. Cuxme3z AT®:
paboma npomonHoli AT®-cunmasbl. TlpenmyiriecTBa a3pobHOro myTH oOMeHa BeILecTB
riepe/; aHa3poOHBIM. DD PEKTUBHOCTH IHEPTeTUYECKOT0 0OMeHa.

LlemoHcmpayuu

[Toptpetsr: k. [Mpuctiu, K. A. TumupsizeB, C. H. BuHorpaackuii, B. A. DHrenbrapfr,
[1. Mutuesnn, I'. A. 3aBap3uH.

Tabmuiel 1 cxeMbl: «®oTocHUHTE3», «OHEpreTHUeCKuii oOMeH», «brocHHTe3 Oeska»,
«CTpoeHue hepmeHTa», «XeMOCUHTE3».

Ob6opyioBaHMe: CBETOBOM MHUKPOCKOTI, 000py/10BaHMe /IJIsi IPUTOTOBJIEHHS TIOCTOSIHHBIX U
BpPeMEHHBIX MUKPOIIPErapaToB.

JlabopamopHble pabombil:

1. V3yyeHue KaTaJMTUYECKOW aKTUBHOCTM (PepMEeHTOB (Ha mpvMepe ammiasbl WU
Karasasbl)

2. N3yueHve (hepMeHTaTMBHOIO paclieljieHHsl epoKCH/a BOJOPOJa B PaCTUTE/bHBIX U
JKUBOTHBIX KJIeTKax

3. CpaBHeHHMe NpoL|eccoB (POTOCHHTE3a U XeMOCHHTe3a

4. CpaBHeHHe TporieccoB OPOXKeHUsI U IbIXaHHUS

7. HacneacrBeHHasi HH(oOpManus U peasid3anus eé B KJIeTKe

Peakuyy MaTpuuHOro cuHresa. [IpyHIMN KOMIJIEeMEHTAapPHOCTU B peakLUsX MaTPUUHOIO
cuHTe3a. Peanv3auysg Hac/eACTBeHHOM MHGpopMaluu. ['eHeTHUeCKUil KoJ, ero CBOMCTBaA.
Tpanckpunyuss —  MarpuuHbli  cuHTe3  PHK.  [IpuHUMNbl  TpaHCKPUIILIAU:
KOMIIJIeMeHTapHOCTb, aHTUNapasiebHOCTb, aCUMMETPUYHOCTh. CO3pesaHue MampuuHbIx
PHK g sykapuomuueckoli knemke. Hekooupytowjue PHK.

Tpancnsuuys v eé stanbl. Yuactre TpaHcrnoptHbix PHK B 6uocunTese Genka. YcioBust
buocuHTe3a 6enka. KogupoBanre aMUHOKUCIOT. Posib pubocoM B GuocuHTe3e Genka.
CospemeHHble npedcmasneHusi 0 cmpoeHuu 2eHos. OpraHu3alysi TeHoMa y MpOKapuoT U
9yKapHuoT. Perysisiyst akTMBHOCTH Te€HOB Y TPOKapuoT. ['unore3a ornepoHa (. Kakoo, XK.
MaHo). MosnekyasipHble MexaHu3mbl 3Kcnpeccuu 2eHo8 y sykapuom. Poab xpomamuHa 8
pez2yasyuu pabombl 2eHo8. Perynsiysi oOMeHHBIX TpOLeCCOB B KieTke. KieTOUHbIM
roMeocTas.

Bupychl — HeKieTouHble ()OPMBI >KU3HU M OO/MraTHbIe rmapa3uTbl. CTpoeHHe TPOCThIX U
C/IOKHBIX ~ BHUPYCOB, DeTPOBHPYCOB, OakTeprodaroB. JKusvewubili yuka JIHK-
codepacawjux 8upycos, PHK-codepocawjux 8upycos, 6Gakmepuogazos. Obpamuas
MpAaHcKpunyus, peeepmasa, UHmMez2pasd.

BupycHbie 3abosieBaHUsl Ue/iOBeKa, JKMBOTHBIX, pactenuid. CIIUIA, COVID-19,
colyasibHble U MeJULIMHCKYE TIPOOIeMBI.



BuouHgopmamuka: unmezpayusi u aHaau3 6onbwiux maccugos («bigdata») cmpykmypHbix
buonozuueckux 0aHHblx. HaHomexHonoz2uu 6 buonozuu u meouyuHe. IIpoepammupyembie
dyHKyuu 6enkos. Cnocobbl docmasKku nekapcms.

HemoHcTpayu

[Toptpetsl: H. K. Konbiios, /. Y. IBaHOBCKWUiA.

Tabmuubt u  cxembl: «buocuHTe3 Oenka», «['eHeTHueckuit Koma», «BuUpPyCh»,
«bakrepuodarm».

ITpakmuueckas paboma:
Co3zaHure Mo/iesiv BUpyca

8. )Ku3HeHHbIN UKJ/I K/1eTKH

KnerouHelii 1jUK/I, ero mepuoabl U peryssius. VHTtepdasza u muto3. OcobGeHHOCTU
MpoLleccoB, TMpOTeKarlux B uHTepdase. [loAroToBKa KAeTKM K  Jie/IeHUIO.
[IpecuHTeTMYECKMH (MIOCTMUTOTUYECKUW), CUHTETUYECKUHM U  TMOCTCUHTeTUYECKUU
(MpeMUTOTUYECKUIT) Tepro/ibl MHTep(asbl.

Matpuunbii  cuntes [JHK -  permukanuysa.  IlpuHoumner  pervmkanmum — [JHK:
KOMIIJIeMeHTapHOCTb, TOJIyKOHCepBAaTHMBHBIM CUHTE3, aHTUMNapas/ule/lbHOCTh. MexaHu3m
pervmkauuy  JTHK. Xpomocomel. CtpoeHue xpomocoM. Tejmomepbl U Tejomepasa.
XpOMOCOMHBIM Habop KAeTKM — KapuOoTUM. [WIMIOWAHBbIM W TaryIouAHBIA HabophI
XpOMOCOM. I'oMoJiIoTHUHBIE XPOMOCOMBEI. [10/10BbIE XDOMOCOMBI.

Henenune kyieTkn — muTo3. CTafu MMTO3a U MPOMCXOJMALIME B HUX MPOLIECCHI. THIIBI
muto3a. Kaprokunes v 1iuTokrHe3. bruosornueckoe 3HaueHHue MUTO3a.

Perysiiusi MUTOTMUECKOTO I[MK/Ia KaeTKW. [IporpammupyeMasi KjaeTouHasi THOenmb —
aroriTos.

KnetouHoe s/1po, XpoMOCOMBI, (GyHKILIMOHA/IbHasi TeHOMKKa. MexaHusmbl npoaugepayuu,
Oougpepenyuposku, cmapeHuss u eubeau kaemok. «Llupposas kiemka» —
buouHgopmamuueckue mooenu PyHKYUOHUPOBAHUS KAeMKLU.

JemMoHcTpanu

Tabmumpl 1 cxembl: «KW3HEHHBIA LUK KIETKW», «Mutos», «CTpoeHHe XpOMOCOM»,
«Permmkanusa JTHK».

Ob6opyZoBaHMe: CBeTOBOM MHKPOCKOI, MHUKpOIpernapaThl: «MHUTO3 B KIeTKax KOpeIlKa
JIyKa».

JlabopamopHble pabombil:

1. 3yueHune XxpoMOCOM Ha rOTOBBIX MUKpPOIIperapaTax

2. HabmtoseHwe MuHTO3a B KIeTKaX KOHYMKA KOpelllka Jiyka (Ha TOTOBBIX
MHUKpOIIpernaparax)

9. CTtpoenne u PyHKIIUM OPraHN3MOB

Buonornueckoe  pa3HooOpasue  opraHu3mMoB. OJHOK/IETOYHbIe,  KOJIOHHA/bHbIE,
MHOT'OK/IETOYHbIe OPTaHU3MBI.

Oco6eHHOCTH CTPOEHUS U JKU3HeJesTeIbHOCTU OJHOK/IeTOUHBIX OpPraHu3MOB. bakrepuu,
apxed, OHOK/JIeTOUHble TpUOBI, OJHOK/IETOUHbIE BOZAODPOC/H, ApPyrHde TPOTHUCTHI.
KonoHuanbHble OpraHu3Mbl.



B3auMoCBsA3b UyacTeld MHOTOK/IETOUHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTeMbI OPTraHOB.
Opranusm Kak esiHoe Liesioe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTeNbHBIX TKaHell: oOpa3oBaTesibHasl, IOKPOBHas,
TIPOBOASAIIAsE, OCHOBHas, MeXaHuWdeckasi. (Oco0eHHOCTH CTpoeHUs, GYHKUUH U
pacrono)kKeHusi TKaHel B OpraHax pacTeHHUH.

TkaHM >KMBOTHBIX W uejoBeKa. TWMbl JKMBOTHBIX TKaHeW: SMUTeNHabHas,
COe[INHWTE/IbHAs, MblllleyHasi, HepBHasA. (OcobeHHOCTH CTpoeHUs, GYHKUUNA WU
PacroJioKeHus1 TKaHel B OpraHax >KMBOTHBIX U YeJIOBeKa.

Opranbl. BeretatvBHbIe ¥ reHepaTHMBHbIE OpraHbl pacTeHui. OpraHbl U CUCTEMbl OPTaHOB
JKUBOTHBIX U yesioBeKa. DyHKIIMM OpraHoB U CUCTEM OpPraHOB.

Ornopa Tena opraHu3aMoB. Kapkac pactenuii. CkeneTbl  OAHOK/JIETOYHBIX U
MHOTOKJ/IETOYHBIX >XMBOTHBbIX. HapyXHbIi M BHYTpeHHUW ckesneT. CTpOeHWEe W THUIIbI
Ccoe/IMHEHUST KOCTeM.

[IBi>keHWe OpraHyM3MoB. [IBIDKeHWEe OJHOK/IeTOUHBIX OpraHW3MOB: amébouJHoe,
JKTYTUKOBOE, PeCHUYHOe. [IBi)KeHHe MHOTOKJIeTOUHBIX pacTeHWid: TPOMU3MbI U HACTUU.
[IBr>KeHWe MHOTOK/IETOUHBIX J>KMBOTHBIX M uejlOBeKa: MblllleyHasi cucTema. Peduekc.
CKesieTHbIe MBIIIIIBI ¥ UX paboTa.

[Tutanue opranu3mos. [loryomenye BozbI, yI/IEKUCIOTO rasa U MUHepalbHbIX BelleCTB
pacteHusiMU. [Tutanue )KMBOTHBIX. BHYTPUIIOIOCTHOE Y BHYTPHKJIETOUHOE IHLI|eBapeHNe.
[TuTaHWe  NO3BOHOYHBIX  JKMBOTHBIX.  OTZenbl  MUILEBAapUTEIbHOIO  TpakTa.
[TuieBapuTenbHble >kene3bl. [TuiieBapuTenbHas cucTeMa UenoBeKa.

IpixaHue opraHu3MoB. JIbixaHue pacTeHui. [IpixaHue >XUBOTHBIX. Juddy3ust ra3os yepes
MOBEPXHOCTh KeTKu. KokHoe gbixaHue. [IpIxaTe/ibHasi MOBEPXHOCTh. KabepHoe u
N€royHoe fpixaHue. /IpIxaHWe TO3BOHOYHBIX >XMBOTHBIX U Uei0BeKa. ODBOJHOLMOHHOE
YC/IO)KHEHHEe CTPOeHMs] JIETKMX T[103BOHOYHBIX JKMBOTHBIX. [IpIXxaTenbHast cucTeMa
yesoBeKa. MexaHM3M BeHTWISILMM JIETKUX y NTHL M MJIeKONUTarIMX. Perynsanms
JbIXaHus. /IpIxarenbHbie 00BEMBI.

TpaHcropT BelecTB y OpraHu3MoB. TpaHCIIOPTHbIE CHCTeMBbl pacTeHWW. TpaHCmopT
BELeCTB y JKMBOTHbIX. KpoBeHOCHasi cucreMa U eé opraHbl. KpoBeHOCHasi cucTema
[03BOHOYHBIX >KUBOTHBIX U uesnoBeka. Cep/iie, KDOBEHOCHbIe COCYZbl U KpOBb. Kpyru
KpoBoOOpaIlieHHsl. DBOIOLIMOHHbIE YCIOXKHEHUSI CTPOEeHHsI KPOBEHOCHOW CHUCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cep/ilja v eé perysisiusi.

Beisenenne y opraHusmoB. BeijeneHne y pacteHui. BreijeneHune y JKMBOTHBIX.
CokpaturenbHble Bakyonud. OpraHbl BblieneHus. OuUabTpaLusi, cekpelys U obpaTHoe
BCacblBaHHMEe KaK MeXaHU3Mbl pabOTbl OpraHoB BbijieneHHs. CBs3b TOJOCTA Teja C
KPOBEHOCHOM W BBbIJ|e/IUTe/IbHOW CUCTeMaMU. BrijiesieHre y TTO3BOHOYHBIX JXMBOTHBIX U
yesoBeka. [Touku. CtpoeHune U (yHKIMOHMpOBaHUWe HedpoHa. ObOpa3oBaHHe MOUU Y
yesiOBeKa.

3amuMra y OpraHu3MOB. 3all[UTa y OAHOK/IETOUHBIX OpraHu3moB. Criopel OakTepwii U
LMCTBl TPOCTEMIIMX. 3alljdTa y MHOIOK/IeTOuHbIX pacteHui. Kyrtukyna. Cpepcrsa
MacCUBHOW Y XMMUYECKOM 3alUThl. DUTOHLU/BI.

3ammra y MHOTOK/IETOYHBIX JKUBOTHBIX. IIOKpOBBI M MX TIpOMU3BOAHBIE. 3alura
opranu3ma oT Oose3Hell. VIMMyHHasi cuctema uenoBeka. KyeTouHbIli ¥ TyMOpasbHBIN
UMMYHUTeT. BpoXAEHHBI U NpUOOpeTéHHBIN crieuduueckuii UMMyHUTeT. Teopus
KJIOHaNbHO-Cce/leKTUBHOTO uMMyHHUTeTa (I1. Opaux, ®. M. Bbepner, C. TonHeraga).
BocrnianurenbHble OTBeTbl OpraHv3moB. Ponb BpOXZAEHHONO WMMYHWUTeTa B DPa3sBUTUU
CUCTeMHBIX 3a00/1eBaHU.



Pa3pa)xuMOCTb M peryisauus y OpraHusmoB. Pa3fpaXrMMOCTb Yy OJHOK/IETOYHBIX
opraHusmoB. Takcucel. Pa3apaxuMoCTb U peryJ/siLus y pacTeHUd. PocToBble BelllecTBa U
VX 3HaueHue.

HepBHas cucremMa U peduieKTOpHasi pery/sius y >KUBOTHbIX. HepBHasi cuctema u eé
OTJiefbl. DBOJIIOLIMOHHOE YC/I0KHEHHEe CTPOeHMS] HEPBHOM CUCTEMBI Y KUBOTHBIX. OT/ie/bl
TOJIOBHOIO MO3ra II03BOHOYHBIX JKMBOTHBIX. Peduiekc u pecdrekTopHas [jyra.
Be3ycioBHbIe U YC/I0BHbIE pe/ieKChl.

I'ymopanbHas perynsuys WM SHIOKPDUHHAs CUCTeMa >XMBOTHBIX U uesioBeka. JKesesbl
SH/IOKPUHHOM CUCTeMbl U UX FOPMOHBI. [leliCTBMe rOpMOHOB. B3aMmMoOCBsS3b HEpBHOM U
9H/IOKpHMHHOM cucTeM. ['nnoranamo-runodusapHas cucrema.

LlemoHcmpayuu

[Toptpert: U. II. I1aBnos.

Tabmuupbl U cxeMbl: «OJHOK/IETOUHbIE BOJOPOCTW», «MHOTOK/IETOUHbIE BOJOPOCH»,
«baktepun», «lIpocretiiiie», «OpraHbl 1BEeTKOBbIX pacTeHUi», «CHCTeMbl OpraHOB
M03BOHOYHBIX >XUBOTHBIX», «BHyTpeHHee CTpoeHHe HaCeKOMbIX», «TKaHW pacTeHuM»,
«KopHeBrbie cucrembr», «CTpoeHue ctebsisi», «CTpoeHHe TMCTOBOM MJIaCTUHKW», « TKaHU
JKUBOTHBIX», «CKesieT yesioBeKa», «llumeBapurenbHass cucreMa», «KpoBeHOCHas
cucrtema», «[lpixartesbHass cucrtema», «HepBHas cucrema», «Koxa», «MpbleuHas
cuctema», «BpigenuTenbHass cCUCTeMa», « DHAOKPUHHasA cUCTeMay», «CTpOeHHe MBILILIbI»,
«mmyHuTeT», «KuieuHornonocTHele», «Cxema NUTaHUs pacTeHUi», «KpoBeHOCHbIe
CHUCTeMbl TMO3BOHOUHBIX J>XMBOTHBIX», «(CTpoeHue ruapb», «CTpoeHue IJIaHapUumn»,
«BHyTpeHHee CTpoeHMe [MOXAeBoro uepBsi», «HepBHast cucrema pbib», «HepBHas
cucCTeMa JIATyLIKW», «HepBHas crucTema IpecMbIKaroluxcsa», «HepBHas cucrema nTUL,
«HepBHasi cuctema MieKonuTaroLx», «HepBHasi cucTeMa yesioBeka», «Pediekcy.
OO6opyioBaHMe: CBETOBOM MMKDPOCKOII, MUKDOTperapaThl OJHOK/IETOUHBIX OPTaHWU3MOB,
MUKpOIIperapaTbl TKaHel, paKOBUHbI MOJITFOCKOB, KOJIJIEKLIMM HACEKOMbBIX, UTJIOKOXUX,
JKUBBIE SK3eMIUISIpbl KOMHATHBIX pPACTeHWM, repOapuM pacTeHWUH Ppa3HbIX OT/IE/OB,
BJIaKHbIE TIperapaThl >KUBOTHBIX, CKeJIeThl TMO3BOHOUHBIX, KOJIIEKI[MH 0eCcrio3BOHOUHBIX
JKUBOTHBIX, CKeJIeT 4Ye/ioBeKa, 00OpyZoBaHWe [Jisi [eMOHCTpPAlMd T[I0UYBEHHOI0 W
BO3/IYIIIHOTO TIMTaHUSI PACTeHWM, pacilervieHusi Kpaxmasa U OenkoB TOf AelCTBHEM
dbepMeHTOB, 000pyJOBaHWe [/IsI [IEMOHCTPAMA OIBITOB TI0 W3MEPEHHI0 >XMU3HEHHOU
6MKOCTU JIETKMX, MeXaHW3Ma [IbIXaTe/IbHbIX [BWKEHUM, MOJEeIU TOJOBHOTO MO3ra
PasINYHbIX KUBOTHBIX.

JlabopamopHble pabompl:

1. I3yueHue TKaHell pacTeHUH

2. VI3yueHne TKaHel KMBOTHBIX

3. M3yueHure OpraHoB LIBETKOBOT'O PaCTeHUs

10. Pa3mHoOXeHHe ¥ pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKeHHSI OPraH|3MOoB: Oecriosioe (BK/ItOYasi BEreTaTUBHOE) U M0JI0BOe. Brpl
Oecriosioro pa3MHOXKeHUs: TTIOYKOBaHKe, CIIOPYJISLus, (hparMeHTaLusl, KTOHUPOBaHMUe.
ITonoBoe pasmHOoxeHue. [lonoBble KineTkd, wiu ramersl. Melio3. Craguu Melio3a.
IToBesenne xpomocom B Meilo3e. KpoccuHrosep. buosornueckuii cMbIC Melo3a U
T10JI0BOT0 npoLiecca. Melio3 1 ero MecTo B )KU3HEHHOM L{MKJ/le OpPraHH3MOB.



[IpepsapoppiieBoe  passutve. ['ameroreHes y JKUBOTHBIX. IlosioBble  JKese3bl.
Ob6pa3oBaHre W pa3BUTHe TIOJOBBIX KieToK. CriepmaroreHe3 u ooreHe3. CTpoeHue
T0JIOBBIX K/IETOK.

OmnyiofoTBOpeHre U 5MOpHOHANbHOE pa3BUTHE >XUBOTHBIX. CIIOCOOBI OIJIOZIOTBOPEHMS:
Hapy>KHOe, BHyTpeHHee. [TapTeHoreHes.

WuauBHyanbHOe pa3BUTHe OPraHM3MOB (OHTOTeHe3). DMOpPHOIOrusi — HayKa O pa3sBUTUU
opraHu3moB. MopgoeeHe3 — o0Ha u3 2nasHbix npobaem smbpuonoeuu. KoHyenyus
mopgoeeHos u moodenu mopgoeeHesa. Crafyuu 3MOpHoOreHes3a >KUBOTHBIX (Ha MpUMepe
narymku). [Jpobnenue. Tunbl apobnenust. JemepmMuHuposaHHoe U HeOepMUHUPOBAHHOE
opobnenue. Baacmyna, munbt 6aacmyn. OcoOGeHHOCTH [APOOJIEHUS MJIEKOTIMTAIOIINX.
3apoplilieBble JIMCTKU (TacTpy/isilusi). 3ak/iajKka OpraHOB M TKaHeW W3 3apoJbllleBbIX
JTMCTKOB. B3anMHOe BjMsiHME 4YacTell pa3BUBAIOILETOCs 3apojplmia (3MOpHOHa/IbHas
WHAYKLUS). 3ak/iafika TI7laHa CTPOeHHs >XMBOTHOTO KakK pe3y/jbTaT HepapXuuecKux
B3aMMO/IENCTBUM TeHOB. BivsHue Ha 3MOpHOHANbHOE pa3BUTHE Pa3UYHbLIX (aKTOPOB
OKpY>Katolllel cpejibl.

Poct u pa3Butue >KMBOTHBIX. IlocTaMOproHanbHBIN Tiepuof. IIpsMoe W HerpsiMoe
pa3Buthe. Pa3Butue ¢ Meramop030M y 0Gecrio3BOHOYHBIX W TTO3BOHOUHBIX KMBOTHBIX.
Burosiornueckoe 3HaueHue TMPSIMOTO U HENpPSIMOIO PpasBUTHS, UX paclpoCcTpaHeHHe B
nipupoge. Turbl pocTa XUBOTHBIX. DaKTOpPbI pPeryssiiui poCcTa >XUBOTHBIX M UesioBeKa.
Craguu OCTAMOPUOHAILHOTO Pa3BUTHS Y KMBOTHBIX U uesioBeKa. [lepuofibl OHTOreHe3a
yesioBeka. CTapeHue U CMepTh Kak OMOJIOrMuecKue rmpoLecchl.

Pa3mMHO)XeHWe U pa3BuTHe pacTeHuid. ['ameToduT U criopoduT. Meiio3 B >KM3HEHHOM
[[UK/7e pacteHui. OOpa3oBaHMe CTIOp B TIpoljecce Meio3a. ['ameToreHe3 y pacTeHUA.
Onsioj0TBOpeHUe U pa3BUTHE pacTUTE/bHBIX OPraHM3MOB. /IBOHOE OIJIOJ0TBOpEHUE Y
L[BETKOBBIX pacTeHnii. OOpa3oBaHue 1 Pa3BUTHe CEMEHH.

MexaHU3MBbI peryJisiLiii OHTOreHe3a Yy PaCTeHU U )KUBOTHBIX.

JlemoHcmpayuu

[Toptpertsr: C. I'. HaBamun, X. IInemaH.

Tabnuupl U cxembl: «BeretaTBHOe pasMHO)KeHHe», « THUMbI 6eCrosoro pasMHOXXeHHsI»,
«Pa3MHOXeHue X/1aMHUJOMOHa/b», «Pa3MHOKeHHe 3BIJIeHb», «Pa3MHOKeHHe TU/PbI»,
«Metio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHHe SWLEKIETKA W CTIIepMaTO30M/[a»,
«OCHOBHBIe CTajuM OHTOreHe3a», «IIpsimMoe 1 HenpsiMoe pa3BuTHe», «Pa3BrUTHe MaliCKOro
XyKa», «PasButme capaHum», «PasBuTme narymku», «/IBoHOe OIUIOZOTBOpeHHE Y
LIBETKOBBbIX pacTeHui», «CTpoeHHe CeMsH OJHOZO/bHBIX W JIBYZOJbHBIX pacTeHWU»,
«JKU3HEHHbIN LMK MOPCKOM KamycTbl», «KW3HEHHBIM LUK MXa», «KU3HeHHbIA LUK
MaropOTHHKA», «KW3HEHHBIM LUK/ COCHbI».

Ob6opy/oBaHue: CBeTOBOM MHUKPOCKOII, MUKPOIMperaparhl SHLeK/IeTOK U CliepMaTo30M/i0B,
Mozenb « UK pa3BUTHS JATYLIKAY.

JlabopamopHble pabombl:
1. Vi3yueHue cTpoeHUs MOJIOBLIX K/ETOK Ha FOTOBBIX MUKpPOIperapaTax
2. CTpoeHHe OpraHoOB Pa3MHOXKEHUSI BBICIIIMX PaCTeHUN

IMpakmuueckas paboma:
BrisiB/ieHre TPU3HAKOB CXO/ICTBA 3apO/[bIIel TT03BOHOYHBIX JKUBOTHBIX



11. I'eneTHKa — HayKa 0 HAC/1eICTBEHHOCTH ¥ U3MEHYUBOCTH OPraHU3MOB

WcTopusi CTaHOBIEHUS W Pa3BUTHUs TeHeTHKM Kak Hayku. Paboter I'. Mengens, I'. ge
@pwuza, T. MopraHa. Posib oTeuecTBeHHBIX YUéHBIX B pa3BUTUM reHeTHKH. Pabotel H. K.
KosbrioBa, H. 1. BaBusiosa, A. H. Benosepckoro, I'. []. Kapnieuenko, FO. A. ®unurueHko,
H. B. TumodeeBa-PecoBckoro.

OcHoBHBIe TeHeTUYeCKUe MOHATHS U CUMBOJIbL. ['OMOJ/IOrMYHbIe XPOMOCOMBI, ajljle/IbHble
reHbl, a/lbTepHaTUBHbIE [TPU3HAKH, JOMUHAHTHBINA U PeLleCCUBHBIN MPU3HAK, TOMO3UIOTa,
reTepo3nroTa, YHCTas JIMHWS, TUOpWAbL, TeHOTWN, QeHoTur. OCHOBHBIE METO/bI
reHeTHUKU: TUOPU0/I0TUUYeCKUH, IIUTOIOTMYeCKHH, MOJIEKYJISIPHO-TeHeTUYeCKHUH.

LlemoHcmpayuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. Y. Basuios, A. H.
benosepckuit, I'. []. Kaprieuenko, FO. A. ®ununuenko, H. B. TumodeeB-PecoBckuid.
Tabnuipl 1 cxeMbl: «MeTo/ibl FeHeTUKU», «CXeMbl CKpeLBaHUsI».

JlabopamopHas paboma:
po3o¢uia Kak 00BEKT reHeTHYeCKUX UCC/IeJOBAHUH

12. 3aK0HOMEepHOCTH HAC/IeACTBEHHOCTH

MonHorubpugHoe ckpeiyuBaHue. IlepBblii 3aKOH MeHenss — 3aKOH eguHO0Opaswus
rubpuIoB TepBOTo IMOKO/ieHus. [IpaBuUio AOMUHUpPOBaHUs. BTopoii 3akoH MeHpens —
3aKOH  pacIiervieHusl TMPU3HAKoOB. LIUTonoruueckre OCHOBBI ~ MOHOTMOPHIHOTO
CKpellMBaHus. ['rnore3a YMCTOThI raMmeT.

AHanmu3upyroljee  ckpeliyBaHue.  [IpoMe)XyTOUHBIM ~ XapakTep  HacC/ae[OBaHMUS.
Pacijenienre npr3HakoB MPY HEMTOJIHOM JJOMUHUPOBaHUH.

NurubpuzpHoe ckpemjuBaHue. TpeTtuit 3akoH MeHzens — 3aKOH He3aBUCHMOTO
Hac/ieZIoBaHUs MPU3HAKOB. [IUTO/IOrMUYeCcKre 0OCHOBBI TUTMOPHUHOTO CKpEIUBaHuSI.
CueriieHHOe Hacsie[joBaHUe Tpu3HakoB. PaboTel T. Moprana. ClieriyieHHOe Hacjie[joBaHUe
reHOB, HapyllleHue CLeTJIeHUsI MeXX/ly TeHaMu. XpOMOCOMHasi TeOpHsl Hac/ie[ICTBEHHOCTH.
'eHeTuKa rosa. XpOMOCOMHBIM MexaHU3M oOrpejiesieHusi Tosia. AyTOCOMbI U TIOJIOBble
XPOMOCOMBI. ['OMOraMeTHbIN U reTeporaMeTHbIN Mo/, ['eHeTUUecKasi CTPYKTypa MOJIOBBIX
xpoMmocom. HaciejoBaHve IPU3HAKOB, CLIETVIEHHBIX C [TOJIOM.

l'eHoTHIT Kak LefiocTHasg cucteMa. [lneroTponusi — MHOXKECTBEHHOE [eUCTBUE TeHa.
MHO>KeCTBeHHbIN aJiyie/T3M. B3aumopeiictBue HeaJlle/TbHbIX TeHOB.
KomriemeHntapHoCTh. Onucras. [Tommmepus.

['eHeTUUeCKU KOHTPO/b pa3BUTHSl pPAaCTeHUW, >KMBOTHBIX M UeJOBeKa, a TaKxe
(bu3Mo/IOrUUecKuX TMPOLeCCOB, TOBeJeHUsT U KOTHUTUBHBIX (QYyHKUUW. ['eHeTHueckue
MeXaHW3Mbl CUMOHOTeHe3a, MeXaHU3Mbl B3aUMO/IECTBUS «X035IUH — Mapa3uT» U «X035UH
— MUKpoOUOM». I'eHeTHUeCKWe acIieKThl KOHTPOJS W W3MeHeHWsl Hac/ie[CTBeHHOMH
vH(pOpMaLMY B TIOKOJIEHUSIX K/IeTOK U OPraHU3MOB.

LlemoHcmpayuu

[Toptpetsi: I'. Menpens, T. Mopras.

Tabmuupl 1 cxembl: «I1epBbiii U BTOpOI 3akOHBI MeHfens», «Tpetuii 3akoH MeHpesnsi»,
«AHanu3upyolee  ckpelvBaHue», «HemosmHoe pgomuHMpoBaHMe», «ClierieHHOoe
Hac/ie/JoBaHWe TPHU3HAKOB Y Apo30dumbl», «['eHeTHKa mona», «Kapuoturn uenoBeka»,



«Kapuotun  aposodunbi», «KapuoTunm OTULbY, «MHOXECTBEHHBIM — ajiiesiu3M»,
«B3anmo/ielicTBUe TeHOBY.

Ob6opyzaoBaHue: MoJie/ib /il IEMOHCTPAIuM 3aKOHOB eAnH000pa3usi rudpuzioB MepBoro
MOKONeHUs1 U paclllelyieHWsi TPU3HAaKOB, MOJe/b [Ji  JeMOHCTpalid 3aKOoHa
HEe3aBUCHMOI'O Hac/e[loBaHUsI TPU3HAKOB, MOJeIb [JJ/s [€MOHCTpPALMM CLeTJIEeHHOTO
HacJe/JoBaHUsI MPYU3HAKOB, CBETOBOWM MUKPOCKOII, MUKpoIipenapar: «/Ipo3oduna».

ITpakmuueckue pabomnl:
1. 3yueHue pe3y/bTaTOB MOHOTMOPUIHOTO CKPEIMBaHUS Y APO30(HIIbI
2. VI3yueHue pe3ysbTaToOB AUTMOPHUAHOTO CKPEIIMBAHUS Y APO30(UIBI

13. 3aKOHOMEepHOCTH U3MEHYHUBOCTH

B3auMogeiicTBe TeHOTWIa M cpefbl NMpu (opMUpOBaHMU (heHOTHUNA. VI3MeHUHBOCTb
MpU3HakoB. KauecTBeHHble U KOJMYECTBEHHble TMpPU3HAaKU. BUbl HW3MEHUHWBOCTH:
HeHac/ie[ICTBeHHasi U Hac/ie/ICTBeHHasI.

MogudukalyoHHasi U3MeHUMBOCTb. Posb cpeibl B (popMUPOBaHMU MOAW(DUKALIMOHHOM
“3MeHYMBOCTH. Hopma peakuyu npusHaka. BapualloHHBIM psify U BapyualMOHHAasi KpUBast
(B. VoranHcen). CBoiicTBa MOAU(PUKAL[MOHHON U3MEHUUBOCTH.

'eHoTHMNIUUecKasi W3MeHUMBOCTb. (CBOWMCTBA T'€HOTUIIUUECKOW W3MEHUMBOCTH. Bujpbl
reHOTUITMYeCKOM U3MEeHUMBOCTH: KOMOWMHATUBHAsI, MyTallMOHHasI.

Kom0OuHaTBHasE U3MeHUMBOCTb. Meli03 U TI0JIOBOM TIPOI[eCC — OCHOBa KOMOWHATHBHOM
M3MeHUYMBOCTU. Posib KOMOMHATMBHON W3MEHUMBOCTH B CO3[JaHUM T'eHeTHUeCKOro
pa3HooOpa3us B TipefiesiaX 0JJHOTO BU/IA.

MyTaljMoHHass M3MeHUMBOCTb. Bubpl MyTauuii: TeHHble, XPOMOCOMHbIe, T€HOMHBbIE.
CnoHTaHHbIE M MHAYLIMPOBaHHbIE MyTalluM. S1jepHble U LMTOIIa3MaTHYeCKre MyTaLWu.
ComMarrueckue ¥ MojioBble MyTaluu. [IpyunHbl BOSHUKHOBEHHsI MyTaluii. MyTareHsl U
WX B/MSHUE Ha OpraHvu3Mbl. 3aKOHOMEDHOCTM MYTAl[MOHHOTO Tipoliecca. 3akoH
rOMOJIOTUUYeCKUX PSIZIOB B Hacsie[cTBeHHOM n3MmeHurBocTu (H.U. BaBunoB). BHesinepHast
W3MEeHUYMBOCTh U HaC/1e[JCTBEHHOCTb.

OnuzeHemuKka U 3NU2EHOMUKd, pO/ib 3nu2eHemuueckKux ¢pakmopos 8 Hacne0oeaHuu Uu
U3MEeHYUBOCMU (peHOMUNUYEeCKUX NPU3HAKO8 Yy OP2aHU3MOB.

LlemoHcmpayuu

[Toptpetsr: I'. ne ®pus, B. MoranuHcen, H. 1. BaBuos.

Tabnuubl U cxembl: «Bugbl W3MEHUHMBOCTH», «MogubHUKaIMOHHAsT W3MEHUYHUBOCTbY,
«KoMbuHaTUBHasi W3MeHUUBOCTB», «Meio3», «OrnogoTBopeHue», «l'eHeTHuecKue
3abo/ieBaHus yesioBeKa», « BUabl MyTaluii».

Ob6opyoBaHue: >kuBble U repOapHble 3K3eMIUISIPbl KOMHATHBIX pacTeHWH, PUCYHKU
(dboTorpacduu) >KMBOTHBIX C pa3/IMUHbIMU BUJaMU U3MEHUUBOCTH.

JlabopamopHas paboma:
WccnenoBaHre 3aKOHOMepHOCTeH MOAM(MUKAIIMOHHOW W3MeHUMBOCTU. [locTpoeHue
BapHAaIMOHHOTO Psifia ¥ BAPUALMOHHOW KPUBOM

IMpakmuueckas paboma:
MyTaiuu y Apo3o@usibl (Ha TOTOBBIX MUKpOIIperaparax)



14. I'eneTHKa 4ye/i0BeKa

Kapuotun uyenoBeka. MexgyHapoaHasi MporpaMma MCC/Ie[0OBaHHWS T'eHOMa uesioBeKa.
MeToabl  W3yuyeHUsT ~TEHETUKW  UYejloBeKa:  TeHeasloTMYecKWi,  OJIM3HEI|OBbIH,
LIUTOTeHeTUUeCKUH,  TOMYJIALIMOHHO-CTaTUCTUUECKUH,  MOJIEKY/ISIpHO-TeHeTUUeCKUi.
CoBpemeHHOe orpeziesieHye reHOTHIIA: [OJTHOTeHOMHOe CeKBEHUpPOBaHue,
FeHOTUTIMPOBaHWe, B TOM uucie ¢ rniomowmeo [IP-ananmmn3a. HacnencrtBeHHbIe
3aboneBaHusl ueyioBeKa. ['eHHble W XPOMOCOMHBIe 0Oojie3HM uesoBeKa. bose3nu c
Hac/Ae[ICTBEHHOM MpPeJpacro/iOKeHHOCTbIO. 3HaueHWe MeJULMHCKOW TeHeTUKU B
MpeJOTBPALlleHNA W JIeUeHUM TeHeTHUeCKWX 3aboseBaHUi uesioBeKa. Meauko-
reHeTUYeCcKoe KOHCYJ/IbTUpOBaHue. CTBOJIOBbIE KIeTKU. [IoHATHe «reHeTHYecKoro rpysa».
OTHUeCKUe acreKThl UCC/AeOBaHUN B 00JIaCTH peJaKTUPOBAHUSI T€HOMAa M CTBOJIOBBIX
KJIeTOK.

['eneTnueckue (pakTOpbI TOBBIIIEHHOW UYBCTBUTE/JILHOCTH uesioBeKa K (PU3UuecKkoMy u
XUMHUUECKOMY 3arpsi3HEHUIO OKpY»Karolllel cpefibl. ['eHeTUUecKast TIpeJpacionoXeHHOCTh
yesioBeKa K MaTo/I0THsIM.

LlemoHcmpayuu
Tabnmuibl u cxembl: «KapuoTtun uesnoBeka», «MeTozbl U3yUeHUsI TEHETUKU UYeIOBEKa»,
«[eHeTueckue 3ab0sieBaHUs UeTIOBEKA».

IMpakmuueckas paboma
CocTaBrieHre 1 aHa/Iu3 POZIOC/IOBHOM

15. Ceneknusa opranusmMoB

JomMecTuKauMss M cejleKLUsA. 3apoKJeHue CejeKLuu U JoMecThKauuu. Yuenue H. N.
BaBusioBa 0 LleHTpax MpOMCXOXeHHSI U MHOT000pas3usi Ky/JbTypHBIX pacTeHuil. Posb
CeJIeKLIMM B CO3[JaHUM COPTOB pacTeHWM W MOpOoJ, UBOTHbIX. COpT, MOpoja, LITaMM.
3aKOH rOMOJIOTMYEeCKMX DSZIOB B Hac/jaeACTBeHHOM u3meHurBocTH H. V. BaBunosa, ero
3HaueHue [|7Is1 CeIeKLIMOHHOM paboThI.

MeTo/pl ceneKIMOHHON paboThl. VICKyCCTBEeHHBINM 0TOOP: MaCCOBbLIN U WHAWBHUAYaTbHBIH.
OTarnbl KOMOWHALIMOHHOM CesieKI[uH. VIcTbITaHue pou3BoguTe el mo noromctBy. Otbop
M0 TeHOTHITy C TIOMOIIbI0 OL[eHKH (eHOTHUIa TIOTOMCTBA M OTOOpD IO TEeHOTHIy C
romoluso aHamusa JHK.

WcKycCTBeHHBIM MyTareHe3 KakK MeTOZ CeleKLUOHHOW paboTbl. PaaualiioHHbIA U
XUMHAYECKUd MyTareHe3 KakK MCTOYHHMK MYTalMil y Ky/JbTYPHBIX (JOPM OpraHH3MOB.
Wcrosb30BaHUe TEHOMHOTO PeaKTUPOBAaHUSI W MeTo/0B peKoMOuHaHTHbIX JHK ms
TI0/TyYeHUs1 UCXOJHOI0 MaTepuasa [jisl CeleKL{1H.

[TonyyeHve TIOMUIUIOWAOB. BHyTpuBHAOBas ruOpuaM3auys.  BaM3KOpoCTBEHHOe
CKpelllMBaHWe, WM WHOpUAWHT. HepoacTBeHHOe CKpelvBaHWe, WM ayTOPHAWHT.
'eteposuc u ero npuuuHbl. Fcrnosb3oBaHue rereposuca B cenekyuu. OTpanéHHas
rubpugusanys. [lpeogoneHve Gecryiogusi MEXBUJOBBIX THOPHAOB. JlOCTKeHUS
CeJIeKLIUM PaCTeHHUH U )KUBOTHBIX. «3e/1€HAast pegonoyusi».

CoxpaHeHHe M M3yueHHe IeHeTHUUeCKHWX PeCypCOB KY/IbTYPHBIX PAaCTeHUM U WX JUKHX
poArueil [jisi CO3/jlaHUsi HOBBIX COPTOB M TMOPU/IOB CeMbCKOXO3SHMCTBEHHBIX KYJIBTYP.
H3yueHue, coxpaHeHue u ynpasneHue 2eHemuuecKuMuU pecypcamu CenbCKOX035UCMBEeHHbIX
U NPOMbICN0BbIX HCUBOMHbIX 8 Yeasx Y/AyuweHus Cyuwecmeyrouwjux U CO30aHUsl HOBbIX



nopoo, AUHUll U KpOCCO8, 8 MOM Uuc/ae C NPUMEHEHUEeM COBPEeMEHHbIX Memoo08 HayUYHbIX
uccnedosaHuil, nepedosbix udell U nepcneKmuHbIX MexHoA02Ul.

LlemoHcmpayuu

[Toptpetsr: H. U. BaBunos, Y. B. Muuypum, I'. [I. Kapnieuenko, I1. IT. JlykesiHeHko, b. JI.
Acraypos, H. Bopsnoyr, /1. K. Benses.

Tabnuiibl U cxeMbl: «LIeHTPBI MPOUCXOXKIEHUST U MHOT000pasusi Ky/IbTYPHBIX PacTeHU»,
«3aKOH TOMOJIOTUYECKHX PSIOB B HaC/le[CTBEHHOW W3MEHUYMBOCTH», «MeTo/bl
cenekumn», «OTAanéHHas rubpuan3anus», «MyTtareHes».

JlabopamopHble pabombil:
1. I3yueHue COPTOB Ky/IbTYPHBLIX PAaCTeHUM U TIOPO/, IOMAIIIHUX >KUBOTHBIX
2. VI3yueHrie MeTOZIOB CeJieKL[MM PaCTeHUM

IMpakmuueckas paboma:
[TpuBHBKa pacTeHU

OKkckypcusi: «OCHOBHbIe METO/[bl U [JOCTYIKEHUsI Ce/ieKLIMA pacTeHWW W KUBOTHBIX (Ha
Ce/IeKL[MOHHYI0 CTaHLMIO, TIUJIEeMEHHYI0 (epMy, COPTOUCIIBITAaTe/IbHbIA YYacTOK, B
TEeIIMYHOe X035HCTBO, B JIAOOPAaTOPHIO arpOYHUBEPCUTETA UM HAYUYHOTO LIEHTPa)».

16. BUOTeXHO/IOTHA ¥ CHHTeTHYeCKasi 0M0/10rus

OOmbekThl, UCTONb3yeMble B OWOTEXHONOTHH, — K/IeTOYHble W TKaHeBble KYJbTYPHI,
MUKPOOPTaHW3MbI, UX XapaKTepUCTHUKA. TpajuliMoHHasi OMOTeXHOOTUs: XaeboreyeHue,
ToJTyueHre KHUC/IOMOJIOUHBIX TPOJYKTOB, BUHOZe/nHe. MUKPOOMOIOTUUeCKHA CHUHTe3.
OOBeKTl MUKPOOHOMIOTHUeCKHX TexHosjorud. IIpowsBopcTBO 0enka, aMUHOKHC/IOT U
BUTAMUHOB.

Co3faHue  TeXHOJIOTMM W WMHCTPYMEHTOB  LleJleHalpaB/JeHHOr0  U3MEeHeHUs U
KOHCTPYUPOBaHUS T€HOMOB C LieJIbl0 [O/IyYeHHUsT OPraHU3MOB U HX KOMIIOHEHTOB,
coJiep>Kall[iX He BCTpevarolyecs B IpUpo/ie OMOCUHTeTHUeCKHe My TH.

KneTtouHasi uxxeHepusi. MeTozibl Ky/bTYpbl K/I€TOK M TKaHeld pacTeHUW U >KMBOTHBIX.
Kpuobanku. Comaruueckass rubOpuusaidss ¢~ COMAaTHUeCKWid  3MOpHoreHes.
Vcrionb3oBaHWe rarmiouioB B CeJeKLUU pacTeHuu. [losyueHue MOHOK/IOHA/NbHbIX
aumumes. Mcnonb308aHue MOHOK/AOHA/BHBIX U NOAUK/AOHAAbHbIX aHmMumen 8 meouyuHe.
VcKyccTBeHHOe OIUIOZOTBOpeHre. PeKOHCTpyKLMsl —SMLIeKIeTOK W KJIOHMPOBaHue
JKUBOTHBIX. MeTo/i TpaHCIIaHTaLUM sifiep K/IeToK. TexHono2uu  0300poeneHus,
KyAbMUBUPOBAHUS U MUKPOK/IOHA/IbHO20 PA3MHONCEHUSI CeNbCKOX035UCMBEHHbIX KYAbmyp.
XpOMOCOMHasi U reHHasi MHXeHepusl. VICKyCCTBeHHbIM CHHTEe3 reHa U KOHCTPyMpOBaHUe
pekombuHauTHeIx [HK. Co30aHue mpaHceeHHblx oOpeaHu3mog. [1oCTKeHUs U
MepCreKTUBbl XPOMOCOMHOM U TE€HHOM HWH)XXeHepuu. OKOJIOTUYeCKue W STHYecKue
1po0JieMbl TeHHOW UH)KeHEepPHUH.

MepunHckue 6uoTexHooruu. [ToctreHoMHast 1dpoBas MeaunuHa. [TIP-ararHocTrka.
MeTab0/IOMHBIN aHa/MM3, TeHOLEHTPUYEeCKHW aHa/lu3 MpOoTeoMa 4YesoBeKa [Jisi OLleHKH
COCTOSIHUS €ero 370poBbs. Vcrosb30BaHue CTBOJIOBBIX K/I€TOK. TapreTHas Tepamusi paka.
3D-OuoutkeHepust s pa3paboTku  (yHAaMeHTaAbHbIX OCHOB  MeAWULMHCKUX
TeXHOJIOTUM, CO3/laHHsI KOMIUIEKCHBIX TKaHeld COuYeTaHWeM TEeXHOJIOTM TPEXMEPHOIo
OuonpuHTHHTA U cKaddoguHra /i71s1 pelieHus 3a/ja4 MepCoOHaTM3UPOBAHHON MeULIMHBIL.



Co3paHne BEKTOPHBIX BakKLMH C IieJibi0 obecrieyeHrsi KOMOWHMPOBAHHOM 3allfUTHI OT
B030yauteneli OPBU, ycraHOB/ieHHe MOJIEKYJ/ISPHBIX MeXaHU3MOB (YHKLMOHHUPOBAHUS
PHK-coziep>xalx BHUPYCOB, BbI3BIBAOIMX 0CO00 OracHble 3abosieBaHUs YeloBeKa U
JKUBOTHBIX.

Llemoncmpayuu
Tabmuupl U cxembl: «/criosnb3oBaHWe  MHUKPOOPraHW3MOB B [IPOMBILIJIEHHOM
MPOM3BO/CTBE», «K/eTouHas UHXeHepus», «'eHHas HHXXeHepHus».

JlabopamopHas paboma:
M3yueHre 00HEKTOB OMOTEXHOIOTUN

IMpakmuueckas paboma:
[TostyueHre MOJIOYHOKUCIIBIX TIPOZYKTOB

OKcKypcusi: «BUOTexXHO/I0rusl — Ba)KHeHIlasi TPOM3BO/IMTe/IbHAs CU/la COBPeMEeHHOCTH (Ha
OMOTEXHOIOTUYeCKOe TIPOM3BO/ICTBO)».

11 knacc

1. 3apo)xeHue ¥ pa3BUTHE 3BOTIOLMOHHBIX MPe/CTaB/IeHUH B OM0/IOTHHU
OBomonuoHHas Teopus Y. [lapsuHa. [IpeAnocelikv BO3HUKHOBEeHUs JapBUHM3Ma. KU3Hb
Y HayyHad JesaTenbHOCTh Y. [lapBuHa.

HOBwkymme cuabl 3BomolMd BUAoB 1o Y. JlapBuHY (BbICOKasi WHTEHCHBHOCTb
pa3sMHOXKeHHsI OPraHKM3MOB, Hac/e[CTBeHHas W3MeHUMBOCTb, O0phba 3a CyllecTBOBaHMe,
€CTeCTBEHHBIN U MCKYCCTBEHHBIN 0TOOP).

Odopmnenne cuHTeTHueckod Teopun 3sBomonuu (CTD). HeirpanbHas Teopus
sosror. CoBpeMeHHasi SBOJTIOI[UOHHAs OMO/IOTHs. 3HaueHe SBOJIIOLIMOHHON TeOpUH B
(hopMHpPOBaHMY eCTeCTBEHHO-HAayUHOW KapTHHbI MUpa.

Llemoncmpayuu

[Toptpetsl: Apucrotens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. KioBbe, Y.
HapeuH, C. C. YetBepukos, U. U. llImansraysen, . XonzgeiiH, [. K. benses.

Tabmupl 1 cxembl: «Crctema >kuBou nipupogpl (1o K. JIuHHer)», «JlecTHHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusM (HhOpMHUPOBaHUSI TIPUCIIOCOOIeHUI y pacTeHUu# |
JKUBOTHBIX (M0 Jlamapky)», «KapTa-cxema wmapuipyta mnyrtewmectBus Y. [lapBrHa»,
«Haxogku Y. dapuna», «®opmbl O0pbOBI 3a cymiecTBoBaHHe», «Ilopogwl romybeii»,
«MHoroobpa3ue Ky/JbTypHBIX ()OPM KamycTbl», «[IOpofbl [IOMAIlHUX >KUBOTHBIX»,
«CxeMa obpa3oBaHMst HOBBIX BUZIOB (110 Y. [lapBuHY)», «CXemMa COOTHOLIEHUS JBHXKYIIMX
CWJT 5BOJIIOLIN», « OCHOBHBIE TI0/I0’KEHUSI CUHTETUYECKOW TeOPUU SBOJTFOLIANY.

2. MUKpO03BO/IIOIUA U eé pe3y/IbTaThbl
[Tonmynsaums Kak 3/1eMeHTapHast efuHMIA 3BOMOLMHU. CoBpemMeHHble MeTOZbl OLIeHKH
reHeTUYeCKOr0 pa3HooOpa3uss W CTPYKTYyphl Tomy/siuyii. Vi3menenwe reHodOH[A
MOMYJ/IALIMM  KaK 3J/IeMeHTapHOe 3BOJIIOLMOHHOe sBjleHWe. 3aKOH TI'eHeTUYeCcKoro
paBHoBecus [Ix. Xapau, B. Baiinbepra.



OneMmeHTapHble (DaKTOPbl (ABWXKYILME CH/bl) 3BOJIOLMU. MyTal[MOHHBIN TMpoIiecc.
KoMbOuHaTBHasi uW3MeHUMBOCTb. /[Ipeli TeHOB — c/y4ailiHble HeHarpaB/ieHHbIE
M3MEeHEeHUsI YacTOT ajuiesield B momysisausax. ddekt ocHoBatesns. d¢pgekm 6ymbLioUHO20
eop/biwuka. CHUJCeHue 2eHemuuecko20 pa3Hoobpasusi: NpuyuHbl U  C1e0CMmeUs..
IIposeneHue 3ccpexkma Opetlipa 2eHog & 6oabWUX U MaAbIX nonyaayusx. Mwurparuu.
W3onsstmst  monynsuuid: — reorpaduueckass — (MMpOCTpaHCTBeHHas)),  OHoJiordyeckas
(penpoAyKTUBHAs).

EcTecTBeHHBI OTOOD — HampaB/siOMUN (GakTop 3BOMOIMA. DOPMBI €CTeCTBEHHOTO
orbopa: ABWKYIIWH, CTaOWIM3UPYIOMIMM, pa3pbIBaloMi (AU3pynTUBHBIN). [lo/10BOMA
oT60p. Bo3HMKHOBEHME 1 BOTIOLIMS COLIMAILHOTO TTOBe/|eHUS )KUBOTHBIX.
[Tpucriocob/1eHHOCTh OpPraHW3MOB KakK pe3y/bTaT MHKPO3BOJIIOLMHA. BO3HHWKHOBEHHe
npucriocobnennii 'y  opraHusMoB. Apomopdosbl U uAMoajanTauuu. [Ipumepsl
nipucriocobieHnii y opranu3MoB: Mopdosiorndyeckue, pusnonoruyeckre, 6MoXuMuuecKue,
noBe/ieHUecKre. OTHOCUTETBHOCTh MPUCIIOCOO/IEHHOCTA OPTaHU3MOB.

Bup, ero Kputepuu U CTPYKTypa. BujooOpa3oBaHMe KakK pe3y/bTaT MHUKPOIBOJIFOL[UH.
N3onsuus — kitoueBor (aktop BUgoobOpazoBanus. Ilytu u crocobsl BHI000pa30BaHMS:
ajonatpuueckoe (reorpacdurueckoe), cuMrnaTpuueckoe (9KOJ0rMUecKoe), «MrHOBEHHOe»
(mosmuronAr3as, rubpuau3anys). JmiTelbHOCTb SBOTIOLMOHHBIX TPOL[ECCOB.
MexaHu3mMbl POPMUPOBAHUS OMOIOTHUECKOTO pa3HOOOpasusl.

Ponb  3BOMIIOLIMOHHOM OWosiorMd B pa3pabOTKe HAyYHBIX METO/OB COXPaHEHUs
6ropa3zHo06pa3usi. MUKPOIBOJIIOLMS M KOIBOJIIOL[US TIapa3UTOB U UX X03sieB. MeXxaHU3Mbl
(hopMHpPOBaHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CITOCOOBI O0PLOBI C Hel.

LlemoHcmpayuu

[Toptpets!: C. C. UerBepukos, 3. Maup.

Tabmunpl 1 cxembl: «MyTalMOHHasi U3MEHUMBOCTb», «I1OMy IAILMIOHHAs CTPYKTYPa BUZAA»,
«Cxema TiposiB/ieHUs1 3akoHa Xapau—BaiiHOepra», «/[BKyIIMe CUJIbI 3BOJTIOLIAN»,
«3JK0JIoTHYecKast U30JIsILMs TOMyJISILUA ceBaHCKOM openu», «['eorpadurueckas n3onsuys
JTUCTBEHHULIbI CUOUPCKOW U JIMCTBEHHHULbI JaypCKoi», «Ilomy/siliMOHHbIE BOJIHBI
YKCIeHHOCTH XUIHUKOB U )KepTB», «CxeMa JieliCTBUsl eCTeCTBEHHOro 0Tbopa», «PopMsl
OoprbBI 3a cyiecTBoBaHMe», «VIHAyCTpHanbHBIN MenaHu3M», «KuBble HCKOMaeMbie»,
«[TokpoBUTeNbCTBEHHAst ~ OKpacka  J>KMBOTHbIX»,  «[Ipeaympexparoimjasi — okKpacka
JKUBOTHBIX», «DU3HOOrMUecKre afanTtalumn», «IIpucrnocob/1eHHOCTh OPraHU3MOB U eé
OTHOCUTE/IbHOCTh», «Kputepun Bupa», «Bupabl-gBoiiHUKM», «CTpyKTypa BHZA B
npupoge», «Criocobel BHUA000Opa3oBaHusi», «['eorpaduueckoe BHUA000pa3oBaHHe TPEX
BU/IOB JIaH[bIIIel», «DKOJOruueckoe BHZ00Opa3oBaHUe BUIOB CHUHUL», «[losurionsl
pacTeHMit», «KamycTHO-peieuHblii rTHOpU».

Ob6opyzoBaHue: repbapuy pacTeHUH, KOJIJIEKLMM HAaCeKOMbIX, Uyuesa ITHL] U 3Bepei C
npYMepaMy  paslWYHBIX TPUCTIOCOO/eHrH, 4Yydesna MNTHL, M 3Bepell pasHbIX BHU/IOB,
repbapuu pacteHuii 61M3KUX BUZOB, 00pPa30BaBLIMXCS Pa3/TMUHBIMU CIIOCOOAMHU.

JlabopamopHble pabombil:

1. BbisiB/IeHHe U3MEHUMBOCTH y 0CO0eH 0IHOTO BU7A

2. TIpucrnioco6sieHNst OPraHU3MOB U X OTHOCUTEJTbHAS 11e/1eC000pa3HOCThb
3. CpaBHeHMe BU/I0B 110 MOP(OIOrMUeCcKOMy KPUTEPUIO

3. Makpo3Bo/IO1Us U eé pe3y/1bTaThbl



MeToapl U3yueHUs] MAaKpO3BO/IOLMU. [lajieOHTONMOTMUEeCKUe METOAbl  U3yueHUs:
sBosroLu. [lepexosiHble OpMbI U PUTOreHeTHUeCKre psifibl OPraHU3MOB.
Buoreorpaduueckve Mmetozibl wu3ydyeHusi sBomonud. CpaBHeHue (iopel M (ayHbl
MaTepUKOB W OCTPOBOB. bBuoreorpadpuueckvie obnacty 3emid. BuIpl-dHAEMUKH |
DEJIKTHI.

Ombpuonoruueckie U CpaBHUTeTbHO-MOP(]OIOTHYeCKre MeTOJbl W3YUYeHHUsS] IBOJIFOL[UM.
'eHeTMyeckre MeXaHU3Mbl SBOJIIOLMM OHTOTeHe3a U TOSIBJIEHUSI 3BOJIFOLIMOHHBIX
HOBIIIeCTB. ['OMOJIOTMYHbIE W aHA/NOTHYHble OpraHbl. PyAdMeHTapHble OpraHbl |
aTaBU3Mbl. MOJIEKy/ISIPHO-TeHEeTUUeCKre, OMOXMMUYEeCKHe W MaTeMaTUYeCKhe MeTO/IbI
M3yuyeHus: SBO/IOLMU. ['oMosiormuHble TeHbl. CoBpeMeHHble MeTO/bl IOCTPOeHUs
(bunoreHeTUUECKUX JlePEBbEB.

XPpOMOCOMHBIE MyTall1 U 3BOJIIOLUS] T€HOMOB.

Ob6ue 3akoHOMepHOCTM (TipaBW/Ia) 3BOMIOLMU.  [IpuHyun  cmeHbl  (PyHKYUL.
HeobpaTMOCTh  3BOMIOLMH. AJiaNTHBHas paAuainus. HepaBHOMepHOCTh TEMIIOB
3BOJIIOLIUH.

LlemoHcmpayuu

[Toptpets!: K. M. b3p, A. O. KoBanesckuii, @. Mrosnep, 3. 'ekkers.

Tabmupl U cxeMbl: «OUIOTeHETUYECKUH PsiJ JIOIIAAN», « APXeoNnTepruKC», «3Bepo3yobie
SALephI», «Cterouedanbi», «PruHHOOUTEI», «CeMeHHBbIe NartOpOTHUKW»,
«buoreorpaduueckre 30Hb 3eMan», «/lpelid KOHTUHEHTOB», «PenukThl», «HavanbHble
cTaguy >SMOPHOHANBHOTO pPAa3BUTHSI TI03BOHOUHBIX JKUBOTHBIX», «['OMOJIOTWYHbIE U
aHa/IOTUYHbIE OpPraHbl», «PyIUMeHThI», « ATaBU3MbI», « X POMOCOMHbIE HaOOPHI UeioBeKa
U mmMnaH3e», «[71aBHble HampaBneHus 3BomoLun», «OOLMe 3aKOHOMEPHOCTH
3BOJIFOLIUN».

Ob6opyzoBaHue: KOIIeKUWH, Tepbapuy, MyJsHKA HMCKOMAaeMbIX OCTaTKOB OPraHW3MOB,
MYJ/ISDKM  TOMOJIOTUYHBIX, AaHa/JIOTMUYHBIX, PYJUMEHTapHbIX OpraHOB W aTaBU3MOB,
KOJIJIEKLIUA HaCeKOMBIX.

4. TIpoucxoxeHyue U pa3BUTHE )XU3HU Ha 3emiie

HayuHble TrumoTesbl TMPOUCXOXKIEHUs >XKU3HU Ha 3emsie. AOHOTeHe3 U TaHCIIePMUSL.
[oHayuHble TIpe/iCTaBleHUs O 3apOX/AEeHWH >KW3HU (KpealMoHWU3M). ['umortesa
IOCTOSSHHOI'O CaMO03apOXK[eHUs JKU3HU U e€ onposBepkeHue onbitaMu @D. Peau, JI.
Cnannasniany, JI. [Tactepa. ITporcxoskieHure >KU3HU U aCTPOOHOJIOTHS.

OcHoBHBIe 3Tarbl HeopraHuueckou 3Bomonuy. [1nanetapHas (reosoruyeckasi) 3BOTIOLMS.
Xumuueckasi  3BOMIOLMS.  AOMOTeHHBIM  CHMHTe3  OpraHMuecKuX  BelecTB U3
HeopraHuueckux. OmnbIT C. Musiepa u I'. FOpu. O6pa3oBaHue MOIMMepPOB U3 MOHOMEPOB.
KoariepBarHas rumnote3a A. M. OnapuHa, TdrioTe3a rnepBUYHOro 0ysinoHa k. XosneiiHa,
reHetuueckasi ruriote3a I'. Mémtepa. Pu6o3umel (T. Uek) u rurote3a «mupa PHK» V.
I'unbepra. PopmupoBaHre MeMOpaH U BO3HUKHOBEHUE TIPOTOK/IETKH.

Wcropus 3emiu U MeToAbl e€ wu3syueHus. JIckomaeMble OpraHuyeckKue OCTaTKHU.
lFeoxpoHonoruss u eé wmerofel. OTHOcuTenbHasi W abCOMIOTHAsE TEOXPOHOJIOTHS.
["'eoxpoHosIOrnyeckas 11Kasaa: S0Hbl, 3pbl, [IepUO/bl, STIOXU.

HauvasnbHble sTanbl opraHMueckol 3BomoLuu. [TosiBeHre U 3BOJIOLMS TEPBBIX KJ/IE€TOK.
OBostorusi  MeTabom3Ma. Bo3HUKHOBeHMe TepBbIX 3KocucTeM. CoBpeMeHHbIe
MHUKpOOHBIe OHOIJIEHKHM KakK aHajor IepBbIX Ha 3emsie cooliectB. CTpOMaTOJHUTHI.
ITpoKaprOThI ¥ 5YKapUOTHI.



[TpouicxoskaeHre 3yKapuoT (cMMOuoreHe3). DBOJIIOLMOHHOE TPOWCXO’KAEHHE BHPYCOB.
ITpoucxoxieHre MHOTOK/JIeTOYHBIX OpraHu3MOB. BO3HMKHOBeHMe OCHOBHBIX TPy
MHOTOK/IETOYHBIX OPraHU3MOB.

OcHOBHbIE 3Tambl 3BOJOLMM BbICIIUX pacTeHUd. OCHOBHble apoMOp(03bl paCcTeHUH.
Bbixop pactenuid Ha cyuly. [losiBieHWe CIOpOBBIX pacTeHWM M 3aBOeBaHWE WMHU CYLLM.
CeMeHHbIe pacTeHus. [IporcxoxieHre 1JBeTKOBBIX pPaCTeHUH.

OcHOBHbIE 3Tarbl 3BOJIOLMK >KUBOTHOTO MHpa. OCHOBHble apoMOp(O3bl >KUBOTHBIX.
Benjckas ¢ayHa. KemOpuiickuii B3pbIB — TMOsIBJIeHHE COBDEMEHHBIX THIIOB. [lepBble
XOpZoBble XUBOTHbIe. JKU3Hb B BOZe. OBOJIOLMA I103BOHOUHBIX. [IpoucxoxaeHue
ampubuii u perrtunuii. TIpoucxoxjeHre MIeKOMUTAIUMX U NTHLl. [IpUHIUI K/TFOueBOoro
apomopdo3a. OcBoeHHe 6eCTTO3BOHOUHBIMH U TIO3BOHOYHBIMU >)KUBOTHBIMH CYIITH.
Pa3BuTHe >K1M3HU Ha 3emMJie TI0 5paM U Mepro/iaM: apxel, ITpoTepo30i, Maneo3oi, Me3030H,
KaliHo30M. O611jasi XapaKTepUCTHKa KJMMaTa U reojloruueckux mpotiieccoB. IlosiBneHve u
paciBeT XapaKTepPHbIX OpPraHM3MOB. YTryieoOpa3oBaHHe: ero yCJOBUs W BIUsSHME Ha
ra3oBbIii COCTaB aTMOC(ephI.

MaccoBble BbIMHUPaHHSI — 5KOJ0TMUYecKue KpW3WcChbl npouuioro. [IpyumHbl U CrieACTBUS
MacCOBbIX BbIMHMpaHHi. COBpeMeHHBIM 3KOJOTHYeCKU KPU3UC, €ro O0CODeHHOCTH.
[Tpo6siema coxpaHeHust briopasHooOpasusi Ha 3emiie.

CoBpeMeHHasi cucTeMa OpraHMYecKoro Mupa. [IpuHLMIBI KnacCUpUKalMi OpraHU3MOB.
OcHoOBHBbIE CCTeMaTHYeCKue rPyIIbl OpPraHu3MOB.

Llemoncmpayuu

IToptpetsr: ®@. Penu, JI. Cnannanuany, JI. IMacrep, . 1. Meunukos, A. N. Onapun, Ix.
Xongeun, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnvipl u cxembl: «Cxema onbitTa @. Penn», «Cxema ombita JI. ITacTepa 1o M3ydeHUro
camo3apoxjeHus kusHW», «Cxema omnbita C. Mwinepa, I'. HOpu», «3Jramnsl
HeopraHuueckon 3BoyoLnn», «['eoxpoHosormyeckas mkana», «HauanbHble 3Tarbl
OpraHM4yecKo 3BosOLMM», «CxeMa 00pa30BaHUSI IYKapyOT MyTéEM CHUMOHWOTeHe3a»,
«Cuctema >KMBOM MpupoAbl», «CTpoeHuWe BuUpyca», «ApoMOp(O3bl pacTeHU»,
«PunnouThl», «OAHOKIETOUHbIE BOAOPOC/IN», «MHOTOK/I€TOUHbIE BOAOPOCIN», « MXU»,
«[TanopoTHUKW», «['0/locemeHHbIe pacTeHus1», «OpraHbl LIBETKOBLIX pacTeHUi», «CxeMa
pa3BUTHSI  JKMBOTHOTO  Mupa», «Apomopdo3bl  >KUBOTHBIX»,  «[IpocTelime»,
«Ku111eyHono0CTHhIE», «I1nockue yepBu», «YneHucToHOrue», «PBIOBI»,
«3eMHOBOZHBIe», «[IpecMmbikarommecs», «IItunpl», «MnekonuTarouue», «Pa3Butre
JKU3HU B apXelCKOM 3pe», «Pa3BUTHe )XKU3HU B IPOTEPO30MCKOM 3pe», «Pa3BUTHe KU3HU B
raseo30MCKOM 3pe», «Pa3BUTHEe >KU3HM B Me3030MCKOM 3pe», «Pa3BUTHe >XU3HU B
KalHO30MCKOM 3pe», «CoBpeMeHHasi CUCTeMa OpPraHUueCcKoro Mupa».

Ob6opyznoBaHue: repbapuu pacTeHMH pas3/NUuUHBIX OT/E/IOB, KOJIZIEKLMM HaCeKOMBIX,
B/I&)KHBIE TIperaparbl >KUBOTHBIX, PaKOBUHbI MOJUIFOCKOB, KOJIJIEKLIUM HIJIOKOXKUX,
CKeJlIeTbl [T03BOHOYHBIX JKMBOTHBIX, Uyuesia NTUL] U 3Bepel, KOJUIeKLIUA OKaMeHesl0CTeH,
TI0JIe3HBIX UCKOIaeMbIX, MYJISDKU OpraHUuYeCKUX OCTaTKOB OPraHU3MOB.

JlabopamopHas paboma:
3yueHue 1 OIMCcaHKe UCKOIIaeMbIX OCTAaTKOB JPeBHUX OPraHH3MOB

IMpakmuueckue pabombl:
1. Vi3yuenue ocobeHHOCTel CTPOEHUS paCTeHUM pa3HbIX OT/IE€/I0B



2. VI3yuenne 0coOEHHOCTEH CTPOEHHS TTI03BOHOUHBIX KUBOTHBIX

5. ITpoucxoxeHue yejoBeKa — aHTPOIOreHe3

Pasziesibl ¥ 3a/1lauu aHTPOTI0/IOTHH. MeTo/ibl aHTPOMOIOT UK.

CraHoBNeHHe TIpe/iCTaB/IeHHN O TIPOMCXO)KAEHUM uesioBeKa. Penuruo3Hbie BO33peHUs.
CoBpemeHHbIe Hay4YHbIe TEODUH.

CxofcTBO yefnoBeKa C OKMBOTHbIMMU. CHcTemMaTUuecKoe TIOJIOKEeHHWe — uejioBeka.
CBuzeTenbCTBa CXO/CTBA UejiOBeKa C >KMBOTHBIMHU: CpPaBHUTEIbHO-MOPGO/I0THYeCcKue,
sMbpuosiornyeckue, HrU3M0IOT0-OMOXUMHUYeCKUe, TToBejeHUecKre. OT/IHUMS ueioBeKa OT
JKUBOTHBIX. [IpsIMOXOX/eHMe U KOMIUIEKC CBSI3aHHBIX C HMM IpU3HAKOB. PasButue
TOJIOBHOI'O MO3ra U BTOPOUM CUTHAIbHOUM CHUCTEMBI.

HBwkymye cunbl  (hakTOpbl)  aHTpOMOTeHe3a:  OWOJIOTMUECKHWe,  COLMA/IbHBIE.
CooTHorieHre 6H0J/IOTHUeCKHX U COL[Ma/bHBIX (DAKTOPOB B aHTPOTIOTeHe3e.

OcHoOBHBIE CTaguM aHTporioreHe3a. PaHHue uesioBekooOpa3Hbie 00e3bsiHbI (TTPOKOHCYJIBI)
¥ paHHMWe TIOHTHJLI — OOIWe TpeaKyd UYe/llOBeKOOOpa3HBbIX 00e3bssH U JIIOJeH.
ABcCTpanonuTeku — ABYHOTUe TpeJKHU Jitofeli. UenoBek ymesiblii, TiepBble W3TOTOBJIEHUS
opyzuil Tpyza. YenoBek NpsIMOXOZSAIIMI U MePBbIN BbIXOZ, Jt0Zel 3a npefesibl AGpPUKU.
YenoBek reii/ieibOeprckuii — OOIUI TIPeIOK HeaH/[ePTabCKOr0 YesloBeKa M YesioBeKa
pasymMHoro. YesioBeK HeaHJepTa/lbCKUN KakK BHWJ, JIFOZel XONMOAHOro KiauMmaTa. YernoBek
pa3yMHbI COBPEMEHHOI'O THWIIA, [eHWCOBCKMM 4YesloBeK, OCBOEHWe KOHTHMHEHTOB 3a
nipegeniamu Adpuku. [TaneoreHeTrKa U majeoreHOMUKa.

OBOJIIOLMST COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIM OTOOp B MOMy/SLUAX 4YesOBeKa.
MyTalyoHHbIN TpoljecC U mnonuMop@usM. IlonynsuyoHHbIe BOJHBI, [peid TreHoB,
Murpanusi U «3¢@deKkT ocHoBaTesi» B MOMYJ/ISILUSIX COBDEMEHHOT0 ueioBeKa.
YenoBeueckre pacel. IloHaTre o pace. bosbluume pacel: eBponeorjHas (eBpasuicKas),
aBCTpajio-HerpoujHasi (3KBaTOpUa/ibHasi), MOHIOJIOMAHAs (a3UaTCKO-aMepUKaHCKas).
Bpewms 1 nyTH paccesieHus yesioBeka 1o riaHeTe. EAMHCTBO uesioBeueckrx pac. HayuHas
HEeCOCTOSITe/ILHOCTh pacu3Ma. IIpucrocob/ieHHOCTh 4YelioBeKa K pa3HbIM  YCIOBHSIM
OKpy>Katollel cpesibl. BnusiHue reorpaduueckoit cpefipl U Jpeliha reHoB Ha MOP(OJIOTHIO
1 (DU3M0JIOTUIO YesioBeKa.

MeXIUCIUTUTMHAPHBIE MeTOAbl B (GU3WuecKor (OMOMOrMuUecKor) aHTPOTIOJIOTHH.
OBOJIIOLIMOHHAsl  aHTPOITOJIOTHST U Ta/Ie0AaHTPOIOIOTUST  Ye/IOBeUeCKUX — TOMyJIsLHil.
BuocouyanbHble UCC/Ie[OBaHUS TIPUPOAbI  uesoBeka. VcciaefoBaHue KO3BOJHOLUU
OMOIOTMYeCKOro ¥ COLIMATBHOTO B YeJIOBeKe.

JlemoHcmpayuu

[Toptpetsr: Y. Japsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuupl U cxembl: «MeTozibl aHTPOIOJOTUK», «['OJIOBHOM MO3r  4YesoBeKa»,
«YemnoBekooOpasHble 00e3bsiHb», «CKeJleT yesioBeKa U CKesleT LIMMITaH3e», «PyauMeHTbl
Y aTaBU3MbI», «[IBWKyljMe CU/bI aHTPONOreHe3a», «OBOJIIOLIMOHHOE /IDEBO UYesI0BeKa»,
«ABcTpanonuTek», «YeynoBeK ymenbii», «YenoBeK MPIAMOXOAALMN», «/]eHUCOBCKUM
yenoBek» «HeaHzpepranblpl», «KpomaHbOHLbI», «IIpefku yesoBeKka», «Tamnbl BOJIOLIUU
yesioBeKa», «Pachl uesioBeka».

O6opyaoBaHue: MyJIsDKM OKaMeHeJIoCTeH, TpeZIMeTOB MaTepuabHON Ky/IbTYDPhI MPeJKOB
yesioBeKa, pernpoAykiuu (dortorpadu) KapTuH ¢ MHUGOJIOTUUECKUMU U OMbIecKUMHU
CHO’KeTaMM TPOMCXOXKJEeHUsl 4YesioBeKa, (oTorpauy Haxo[OK HCKONaeMbIX OCTaTKOB



UeJIOBEKd, CKeJjIeT 4Ye/JIOBE€Kd, MO/Jie/Ib Yeperlia 4YeJ0OBe€Kd M uUepella IIMMIIaH3e, MOJeJ/lb
KHCTH Ye/I0BeKd U KUCTU IIHNMIIaH3e, MO e/IM TOPCa IMpe/IKOB Ue/I0BeKa.

JlabopamopHas paboma:
M3yuyeHre 0cOOEHHOCTEM CTPOEHHs CKeJieTa UesioBeKa, CBSI3aHHBIX C TIPSIMOX0XKAeHeM

IMpakmuueckas paboma:
V3yyeHue 5K0OIOTMUECKUX aJjanTaluil uesioBeKa

6. Jkoslorus — Hayka 0 B3aMMOOTHOLIEHHMAX OPraHW3MOB U HafAOpPraHM3MeHHBIX
CHCTEeM C OKpY>Karolen cpejou

3apokieHe U pa3BuUTHe 3Kosormd B TpyAax A. I'ymbombara, K. ®. Pynbe, H. A.
CeBepuoBa, 3. ['ekkens, A. Tenom, B. H. CykauéBa. Pa3gensl u 3agaun skonoruu. CBsi3b
5K0JIOTHH C IPYTUMU HayKaMHU.

Metozp! 3Kosorun. TloneBbie HabrOAeHUsI. DKCIIEPUMEHThI B 9KOJIOTHH: TIPUPOJHbIE U
nabopatopHele. MogemupoBaHue B KOJOTHMW. MOHUTODUHT OKPY)KAOIL[eH CpeJibl:
JIOKaJIbHBIN, PerMOHATbHBIN 1 T/I00aTbHBIMN.

3HaueHWe 5KOJIOTUYECKUX 3HaHWM [/Is 4yesoBeKa. DKOJIOTMUeCcKoe MHPOBO33peHHe Kak
OCHOBa CBsI3eM yeyioBeyecTBa C npupofoi. dopMrpoBaHUe 5KOJIOTMYECKOW KYJIbTYpPbl U
5K0JIOTUYECKOU FPAMOTHOCTH HaceJleHUsl.

Llemoncmpayuu

[MToptpetsl: A. I'ymbonbaT, K. @. Pynwe, H. A. CeBepiios, 3. I'ekkenb, A. Tencu, B. H.
Cykaués.

Tabnuibl ¥ cxembl: «Pa3zenbl 5K0/IOTuN», «MeTozbl 3K0/orun», «CXxeMa MOHUTOPUHTA
OKpY’Karolllel cpesibl».

JlabopamopHas paboma:
M3yueHre METO/I0B 9KOJIOTUUECKUX UCC/Ie0BaHUM

7. OpraHu3msbl M cpejia 00UTaHUS

Okosiornyeckde (akTopbl M 3aKOHOMEPHOCTM WX JelcTBus.  Kiaccudukanys
9KOJIOTHYeCKuX (PaKToOpoB: abHOTHUecKue, OWOTHYeCKWe, aHTpororeHHele. Obime
3aKOHOMEpPHOCTH [IelCTBUsL  3Kojorvuueckux QaxkrtopoB. [IpaBuno wmunHumyma (K.
Inpenress, FO. JInbux). TosepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE OPraHHU3MBbI.
Abuotuueckre ¢gakropel. CBeT Kak 3K0ooruueckuii aktop. JleiicTBUe pa3HbIX YYaCTKOB
COJTHEYHOT'O CITeKTpa Ha OPraHM3Mbl. JKOJIOTHYeCcKUe TPYIIbl paCTeHUH U XKUBOTHBIX T10
OTHOLLIEHUIO K cBeTy. CurHasnbHasi posib cBeTa. ©OTONEprosu3M.

Temneparypa Kak 3Kosioruueckuii aktop. [elicTBue TemmepaTypbl Ha OpraHH3MBbl.
[TolikunoTepMHBIe M TOMONOTEDMHbIE OpPraHMW3Mbl. OBpPUTEPMHbIe M CTE€HOTEPMHBbIe
OpraHu3MBl.

BraxHOCTh Kak 3Konorudeckuii (akrop. IIpucnocobsenus pacTeHui K IMOAJep>KaHUIO
BogHOrO OanaHca. Knaccudukaimst pacteHrii o OTHOIIEHHIO K Boge. IIpucriocobnmeHust
JKUBOTHBIX K U3MEHEHUIO BOJHOTO peXXUMa.

Cpenbl 0bWTaHUsSI OPraHM3MOB: BOJIHAsi, Ha3eMHO-BO3/yllIHasi, TMOYBeHHasi, TJyOMHHast
MOJTIOUBEHHAsl, BHYTpHUOpraHu3MeHHass. ®PU3MKO-XUMHUYeCcKHe O0COOEHHOCTH  Cpef
oburtanus opraHu3MoB. [1prcrnocobeHust OpraHu3MOB K >KU3HU B Pa3HBIX CpeZiax.



Buonoruueckve putMmbl. BHelltHie 1 BHyTpeHHUe pUTMbl. CyTOUHbIE U TOAUYHbIE PUTMBI.
I[Tpucriocob1eHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHHSIM YC/IOBUH JKU3HU.
JKuzHeHHble Gopmbl opraHu3moB. [loHsiTHe 0 Ku3HeHHOU (opme. JKr3HeHHbIe (OPMBbI
pacTeHUi: iepeBbsi, KyCTapHUKH, KyCTapHUUYKH, MHOTOJIETHHE TPaBbl, O/IHOJIETHHE TPaBhbI.
JKuzHeHHbIe (POPMBI XKUBOTHBIX: TMIPOOMOHTHI, re0OMOHTHI, a3pO0OUOHTHI. OcobeHHOCTH
CTpOeHHs 1 00pa3a XKU3HH.

buotnueckrie  dakTopel. Buapl OMOTHYECKMX  B3aMMOJEMCTBHM:  KOHKYPEHIHS,
XUIHAUECTBO, CUMOMO3 ¥ ero ¢opmbl. [lapasuTu3M, Kooreparys, MYTya/iu3Mm,
KOMMeHCa/mm3M (KBapTUPAHTCTBO, HaxyieOHMUecTBO). HeTpoduueckre B3anMoeiiCTBUS
(Tonmueckue, Gpopuueckue, Gpabpuueckue). 3HaueHHe OMOTUUECKUX B3aUMOJEMCTBUN f1Jist
CyILIeCTBOBaHHUSI OPraHW3MOB B cpejie 00uTaHust. [IpUHIUIT KOHKYPEHTHOTO UCK/TFOUeHUSI.

Llemoncmpayuu

Tabsuiel U CXeMbl: «DKo/orhnueckre (akTopb», «CBETOBOM CHEKTP», «DKOJIOTHUUECKHe
[PYIIBl  KUBOTHBIX [0 OTHOLIEHWIO K CBeTy», «TerjlOKPOBHbIE >KUBOTHBIE»,
«XO0/I0JHOKPOBHBIE >KUBOTHbIE», «DHU3MOJOTMUeCKUe aJanTali >KUBOTHBIX», «Cpenbl
obutaHus OpraHu3MoB», «buonornueckue putMmbl», «Ku3HeHHbIE (HOPMBI pacTeHHI»,
«Ku3HeHHble  (OPMBI  >KUBOTHBIX», «JDKOCUCTeMa IIIMPOKOJUCTBEHHOTO  Jieca»,
«JKocucTeMa XBOWHOro Jeca», «llend nuTaHusi», «XUILIHUUECTBO», «llapa3uTusm»,
«KoHKypeHIUs», «CUMO103», «KoMMeHcam3m».

Ob6opyoBaHue: repbapuu pacTeHUWM U JKUBOTHBIX, TPUCIOCOOIEHHBIX K BIMSHHUIO
pa3/IMYHbIX 3KOJIOTHYeCKUX (DaKTOpoB, repbapyuu CBeTOMHOOMBBLIX, TEHETOUBBIX U
TEeHeBBIHOC/IMBBIX ~pacTeHWl, CBeTOMOOVBLIe, TeHeMOOWBbIE U TeHEeBBIHOC/MBLIE
KOMHATHbIe pacTeHWsi, repOapuu W KOJUIEKLUH TeTUIO/IOOMBBIX, 3UMOCTOUKHUX,
MOpPO30yCTOMUMBBIX paCTeHWH, Uyyesia ITTHUI] U 3Bepeid, repbapuy pacTeHUi, OTHOCSIIAXCS
K rurpoduram, KcepodutaMm, Me3o(uTaM, KOMHATHble pACTeHUsl [JaHHBIX TPy,
KOJIJIEKLIUM >KUBOTHBIX, OOUTAIOIINX B pa3HbIX CpeJax, repbapuu ¥ KOJUIEKL[MA pacTeHUH
Y JKUBOTHBIX, O0/Ia[alOlMX YepTaMH TMPHUCIIOCOOIEHHOCTH K Ce30HHBIM H3MeHeHUSIM
YCJIOBUH »KU3HU, repbapyu ¥ KOJUTEKIIUM PACTEHHIN U XKUBOTHBIX Pa3/IMUHBIX XKU3HEHHBIX
dbopM, KO/NIEKUMH  JKMBOTHBIX, YYaCTBYHOI[UX B  DPa3/JMUHbIX  OMOTHUECKUX
B3aUMO/IeCTBUSIX.

JlabopamopHble pabombl:

1. BeisiBneHue nprucnoco6/ieHnii OpraHu3MOoB K BIMSTHUIO CBeTa

2. BrisiBfieHMe TIPUCIIOCOO/IEHUI OPraHW3MOB K BJTUSIHHIO TeMIIepaTyphbl
3. AHaToMHUYecKre 0COOeHHOCTH pacTeHHi U3 pa3HbIX MeCT OOUTaHUs

8. JkoJ/10THMsA BH/I0B ¥ NONMY/IALMA

OKoJIorryecKre XapakKTepuUCTHUKH Momysuu. [Tomymsius Kak 6uosioruyeckast cucTema.
PoJtb HEOZIHOPOIHOCTH Cpefibl, (hr3uueckrx 6aprepoB U 0COOeHHOCTeN OHMOIOTUU BUIOB B
(opMHpOBaHMM TIPOCTPAHCTBEHHOW CTPYKTYpPbl moOMyssuidi. OCHOBHbIE TIOKa3aTenu
TIOMYJ/ISILMU: YMC/IEHHOCTb, TUVIOTHOCTb, BO3PACTHASI M T10JI0Basi CTPYKTYPa, POXK/JaeMOCTh,
TMIPUPOCT, TeMIT POCTa, CMEPTHOCTb, MUTPALIKSI.

OKojioruyeckasi CTpykTypa mnomyssiud. OljeHKa YWC/IeHHOCTH TOmMy/snyu. JInHaMmuKa
TIOMY/ISIIMKM M e€ pery/sitysi. BUoThueckuid TOTeHLWa/n TOMyJ/siuydd. MoemupoBaHue
JVUHaMMKM Tony/siiyu. KpriBble pocTa YMCIeHHOCTH MOMyJsiuu. KpuBble BbDKUBaHUS.



Perynsiusi UMC/IeHHOCTU TOMYJISILUIN: posib (DAKTOPOB, 3aBUCSILIMX U HE 3aBUCALIUX OT
TJIOTHOCTH. JKOJIOTUUeCKUe CcTpaTteruu BUJoB (r- u K-ctparerun).

[ToHsiTie 00 3KonOrMUeckod Huile BuAa. Mecrtoobutanue. MHoOroMepHass MO/e/b
sKkonormyecko HumM  JDxk.M. XaruumHcoHa. Pa3Mepel  9KONOTrMYecKOW  HMIIIM.
[ToTeHI[ManbHasi U peavi30BaHHAasi HUIIIN.

Bujg kak cucrtema momysisiiyid. Apeasnbl BUAOB. Buibl U UX )KHW3HEHHble CTpaTerwvu.
OKO0JIOrMYeCcKre S5KBHBaIeHThI.

3aKOHOMEpHOCTH TIOBeZleHUs] M MHWrpalMi >KUBOTHBIX. bBHOMOrMyeckyve WHBa3uu
Yy>KepOJHbIX BU/IOB.

LlemoHcmpayuu

[Toptper: k. Y. XaTunuHCOH.

TabuLIbl U CxeMbl: «DKOJOrMUecKre XapaKTepUCTUKH MOy IsILun», «[IpocTpaHCcTBeHHast
CTPYKTypa mnomnyssiyuu», «Bo3pacTHele nupaMuyzibl NOmMy/siun», «CKOPOCTh 3acesieHust
MOBEPXHOCTH 3eMJ/IM pa3/MyHbIMU OpraHu3MaMu», «Mojenb 5K0JI0ruueckor HUIu K.
M. XaTuyuHCOHa».

Ob6opyznoBaHue: repbapuy pacTeHUH, KOJUIEKIIY )KUBOTHBIX.

JlabopamopHas paboma:
TTpucriocob/ieHust CEMSIH PaCTeHUH K PacCeieHUuIo

9. JKoJ/10rus CO00IEeCTB. DKO/JI0OrHYeCKHe CHCTEeMBI.

CoobijectBa opranu3moB. buorieHo3 U ero cTpykrypa. CBs3W MeXXAy OpraHu3MamMH B
buoiieHo3e.

Okocuctema Kak OTKpbiTas cucrtema (A. k. Tencmm). @®yHKUMOHanbHBIE OI0KK
OpraHu3MOB B 3KOCHCTeMe: TPOAYLIeHTbl, KOHCYMEHTbI, peAyLeHTbl. Tpoduueckue
ypoBHu. Tpoduueckue ten u cetd. Abuotuueckre 6/0ku 3kocucTeM. [10UBHI U Wb B
sKocucTeMax. KpyroBopoT BelljeCcTB ¥ MOTOK SHEPTUH B 5KOCUCTEME.

OcHoBHBbIe TIOKa3aTenr K0CUCTeMbl. bromacca v npofykuusi. KoI0ruueckre mupaMu/bl
ynces1, 6OMacChl ¥ SHEPTUU.

JluHamuka 3K0ocuCmeM. Kamacmpodguueckue nepecmpotKu. daykmyayuu.
HampaBieHHbIe 3aKOHOMEpDHbIe CMeHbl COOOIIeCTB — CyKleccud. I[lepBUuHble U
BTOPUYHbIE CYKLIECCMM W WX TPUYMHBL. AHTPOMNOreHHble BO3/JEMCTBHS Ha CYKLIECCHUM.
KnumakcHoe coobijectBo. briopasHoobpasve 1 MojHOTa KPyroBOpOTa BeIeCTB — OCHOBA
yCTOWYHMBOCTH COOOIIIECTB.

[IpypozHble 3KOCHUCTEMbI. JKocucmembl 03€p U pek. DKocucmeMmbl Mopell U OKeaHos.
DKocucmembl MyHOp, 1eco8, cmeneli, NyCMblHb.

AHTpOIOreHHble  SKOCUCTEeMbI. ArposkocucTtema. ArporeHo3. Pasmuuusa wmexpy
aHTPOIIOTeHHBIMU U MPUPOJHBIMU 5KOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opozckast ¢uiopa u ¢dayHa.
CuHaHTpoOMnu3aLys ropojckod (ayHbl. Buonoruueckoe ¥ X03sICTBEHHOe 3HaueHUe
arpo3KOCHCTeM U YPOOIKOCUCTEM.

3aKOHOMEepHOCTH  (POPMHPOBaHUSI  OCHOBHBIX  B3aWMOJIEHICTBUIA ~ OpPraHM3MOB B
sKocucteMax. Posb kackadHo2o aggekma u eudos-30uukamopos (Kanouesbix 8u008) 8
¢yHKyuoHuposaHuu skocucmem. IlepeHOC 35HepPruyM W BeLECTB MeXAYy CMEXHBIMU
5KOCUCTeMaMH. Y CTOWUYMBOCTb OPraHW3MOB, TOMY/SIUM U SKOCHCTEM B YCIOBHUSIX
eCTeCTBeHHbIX M aHTPOMOreHHbIX BO3/1eHCTBUH.



MexaHusmbl  8030elicmeusi  3aepsi3HeHUll pA3HbIX MUNO8 HA CybOp2aHU3MeHHOM,
Op2aHU3MEHHOM, NONYASAYUOHHOM U 3KOCUCMEMHOM YPOBHSX, OCHOBbl 3KO/N02UYECKO20
HOPMUpPOBAHUSL ~ AHMPONO2EHHO20  B030elicmeus.  MeTO#O/MOTUsT ~ MOHUTOPUHTA
€CTeCTBEHHBIX U aHTPOMOTeHHBIX SKOCUCTEM.

Llemoncmpayuu

IToptpet: A. k. Tencau.

Tabmmib! 1 cxembl: «CTpyKTypa OHoLieH03a», «OKOCUCTEMA IIMPOKOIMCTBEHHOTO JIeca»,
«JKocuCTeMa XBOMHOrO Jieca», «DyHKI[MOHA/IbHbIe TPYTIbl OPraHW3MOB B 3KOCUCTEMEY,
«KpyroBopoT BemiecTB B 3kKocucteMe», «llemy mwrtaHus (macTOWIHAS, [JETPUTHAS)»,
«DKOJIoTUUecKasi —TUpaMuZia  uucen», «ODKOJIOTHUeCKass mHpaMua OHOMacChl»,
«DKoJIoTUUeckasi nMpamMuja dHeprum», «O6pa3oBanue Oosota», «[lepBuuHas
Ccykueccus», «BoccraHoBiieHre jleca 1ocie  roxapa», «JKOCUCTeMa — 03epay,
«ArpoueHo3», «KpyroBopoT BeleCTB U IIOTOK 3Hepruu B arpoueHose», «l[Ipumepsl
yp603KOoCHUCTEMY.

Ob6opyznoBaHue: repbapriu pacTeHUW, KOMIEKLMM HAaCeKOMBIX, Uyuesia MTUL] U 3Bepei,
repbapyu Ky/IbTYPHBIX U IMKOPACTYLMX paCTeHUH, aKBapUyM KakK MOZe/b SKOCHUCTEMBI.

IIpakmuueckas paboma:
3yueHue U onucaHue ypboIKOCUCTEMBI

JlabopamopHas paboma:
N3yueHue pa3HOOOpa3usi MEJIKHUX TIOUBEHHBIX WIEHUCTOHOTHX B Pa3HBIX 9KOCUCTEMAX

DKCKypcuu:

1. DKCKypcHs B TUMWYHBIN OuoreorieHo3 (B AyOpaBy, Oepe3HsiK, elIbHUK, Ha CyXO0/0/bHBIN
WIN TIOWMEeHHBIH JIyT, 03epo, 60710T0)».

2. DKCKypCHSl B arpo3KOCHCTeMY (Ha MoJie WK B TEIJIMYHOE XO035IHCTBO)

10. Buocdepa — riodanbHasA 3KoCHCTEMA

Buocdepa — obmienyiaHetapHast obosiouka 3emiH, I7ie CyLIeCcTBYeT WM CyljecTBOBazia
u3Hb. Pa3ButHe mpescTaBneHuii o Ouoctepe B Tpygax . 3rocca. Yuenuwe B. U.
BepHazckoro o 6uocdepe. Obactu 6uocdeps! u eé cocras. XKuBoe BeljecTBo 6rocdepbl
1 ero QyHKLMH.

3aKOHOMEpPHOCTH CylecTBOBaHUs O6rocteprl. OcobeHHOCTH OGUoChepbl Kak riaobanbHON
skocucTeMbl. JlMHamMuyeckoe paBHOBecwe B Ouocdepe. KpyroBopoThl BellecTB u
OuoreoxumMHuuecKye IUKbI (Yriepo/a, a3ota). PATMUYHOCTH sSIBJIeHUH B Orocgepe.
3oHabHOCTEL 6uocdepsl. [ToHsTHE 0 6oMe. OCHOBHBIE GUOMBI CYIIIH: TYHZPA, XBOHHBIE
nieca, CMelllaHHble Y IIMPOKOIMCTBEHHbIE jieca, CTely, CaBaHHbI, MyCThIHHU, TPOITUUeCcKHe
neca, BEICOKOTOphbsi. KiMaT, pacTuTe/ibHbIN 1 )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa u GYHKUUS JKHBBIX CHCTEM, OL[eHKa HX pPeCypCHOro TIOTeHLdasa |
OrochepHbIX HYHKLMIA.

JlemoHcmpayuu

[Toptpetsi: B. M. BepHaackuii, 3. 3tocc.

Tabsuier v cxeMbl: «I['eocdepsl 3eMmn», «KpyroBopoT a3ora B mpupo/ie», «KpyroBopot
yriepoja B rnpupoje», «KpyroBopor Kuciopoza B Ipupoze», «KpyroBopoT BO/bl B



nipupofie», «OCHOBHBIE OWOMBI Cylm», «KnnMatuueckue mosica 3eMan», «TyHZApa»,
«Taiira», «CMmemaHHbii nec», «llupokonucTBeHHbll Jiec», «Cremnb», «CaBaHHa»,
«[TycTeiHs», « Tponuueckuii ec».

Ob6opyznoBaHue: repbapvy paCcTeHUA Pa3HbIX OMOMOB, KOJIJIEKLIMU YKUBOTHBIX.

11. YenoBek u OKpyxarwliijas cpea

OKojoruyeckve KpU3WChl M WX TIpUYMHBL. Bo3jeiicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHHe BO3[yIIHOM cpezbl. OXpaHa BO3jyxa. 3arpsi3HeHHe BOAHOM cpezbl. OxpaHa
BOJHBIX pecypcoB. Paspyuienuve mnouBbl. OxpaHa IIOUYBEHHBIX pecypcoB. lI3MeHeHue
K/IMMara.

AHTpOINOreHHOe BO37IeHiCTBME Ha pACTUTeNbHbIH M JKUBOTHBIA Mup. OxpaHa
PaCTUTEILHOTO U KUBOTHOTO MHpa. OCHOBHBIE TIPUHLIMITBI OXpaHbl MpUpo/bl. KpacHble
kauru. Ocobo oxpaHsiembie npupogHble Tepputopud (OOIIT). Boranuueckue cajpl U
300/710rMYeCcKHe MapKH.

OCHOBHbBIe NIPUHLMITBI YCTOMUMBOTO pa3BUTHS UesloBeuecTBa Y MpUpo/bl. PaijoHanbHOoe
MIPHPO/IOTIO/Ib30BaHNe U COXpaHeHHe OHosioruueckoro pasHooOpasusi 3emmn. OO6iue
3aKOHOMEPHOCTH TJIO0ATBHBIX JKOJIOTMUeCKUX Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTrO
KpH3HCa U ero BeposiTHbIe TI0C/1e/ICTBUSI.

Pa3sBuTHE MeTOJOB MOHWUTOPMHra pa3BUTHUSI OMNACHBIX TEXHOTeHHBbIX IIPOLeCCOB.
CucmemHble uccaedosaHusi nepexoda K pecypcocbepezarowjeli U KOHKypeHmMOoCnocobHou
sHepeemuke.  buosnoeuueckoe  paszHoobpasue u  buopecypcbl.  HayuoHnanbHble
UH(pOpMAayuoHHble cucmembl, obecneuusarowjue docmyn K uHgopmayuu no COCMOSHUIO
omoenbHbIX 8U008 U 3kocucmeM. OCHOB8bI 3Kopeabuaumayuu 3Kocucmem U cnocob6og
60pbbbI ¢ buonospexcoeHusMU. PeKoHCMPYKYUsi MOPCKUX U HA3eMHBIX S3KOCUCMEM.

LlemoHcmpayuu

Tabmuupl W cxembl: «3arps3HeHWe aTMocdepbl», «3arps3HeHHe THUAPochepbI»,
«3arpsizHeHre TIOuBbI», «IlapHUKOBBIN 3 derT», «Ocobo oxpaHsieMble TPUPOJHBIE
TeppPUTOpHN», «Mo/ie/iv YTIpaB/IsieMOr0 MUpay.

O6opygoeanue: ¢doTorpaduy OXpaHseMbIX pPacTeHHUH W >KUBOTHBIX KpacHOM KHUTH
Poccutickoii @enepaiim, KpacHol KHUTY pervoHa.



IInaHupyemMble pe3y/IbTaThbl 0CBOECHHS Y4eOHOTr0 mpeAMeTa

Corylacio ®I'OC COO, ycraHaBIMBalOTCS TpebOBaHHS K pe3yJ/ibTaTaM OCBOEHHS
oOyuarol[UMHUCS ~ TIporpaMM  cpegHero  o0miero  oOpa3oBaHUs:  JIMUHOCTHBIM,
MeTarnpeJMeTHbIM U MIPeMeTHbIM.

JINYHOCTHBIE PE3YJIbTATHI

B cCTpyKType J/IMUHOCTHBIX pe3y/bTaTOB OCBOeHHUsl TmpeAMeTa «buosorus»
Bbl/le/leHbl  C/Ie[yIOle COCTaB/SIOL[Me: OCO3HaHWe OOydarolUMUCsS POCCUNCKOU
IPaKAAHCKOW HIEHTUYHOCTH — TOTOBHOCTU K CaMOpPAa3BUTHIO, CAMOCTOSITEJIbHOCTA U
camoorIpe/ie/ieH|I0, Ha/luude MOTHBALMM K 0O0ydeHUI0 OMOIOTUM, liesieHarpaBieHHOe
pa3BUTHe BHYTPEHHUX YOeXJeHWM JIMUHOCTH Ha OCHOBE KJ/IFOUeBBIX IIeHHOCTeH W
HCTOPUYECKUX TPAJULIMK Pa3BUTHsI OMOJOTMUeCKOro 3HaHUsI, TOTOBHOCTh U CITIOCOOHOCTD
00yuaroImuxcst PYKOBOJICTBOBAaTbCSI B CBOEM [eSTeTbHOCTH 1[€HHOCTHO-CMBICJIOBBIMH
yCTaHOBKaMM, TIPUCYIIUMH  CHCTeMe  OWOJIOTHYeCKOTO  00pa3oBaHWs, HaIMuue
9KOJIOTMUECKOTO TPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh 1€ U CTPOUTH >KU3HEHHbBIE
T/1aHBbI.

JINUHOCTHBIE pe3y/bTaThl OCBOEHUS TpeAMera «buonorus» mpocTuraroTcs B
e/IMHCTBe yueOHOUM M BOCTIUTATeNbHOMN JIesiTe/TbHOCTU B COOTBETCTBUU C TPaAULIMOHHBIMU
DOCCUMCKUMH  COL[MOKY/IbTYPHBIMH, WUCTOPUUECKUMH U  AYXOBHO-HPAaBCTBEHHBIMU
L[EHHOCTSIMUA, TIPUHATHIMM B OOIeCTBe TMpaBWIaMH W HOPMaMH TIOBe[IeHUS W
CTIIOCOOCTBYIOT TPOL[eCCaM CaMOTIO3HAHUS], CAMOBOCITUTAHUS W CAMOPA3BUTHSI, PA3BUTHUS
BHYTpeHHel TMO3WI[UU JTMUHOCTU, MAaTPUOTH3Ma, YBaXKeHUs K 3aKOHY U TPaBOIOPSJKY,
YeJIOBEKY TPYZA U CTapiIeMy MOKOJIEHUIO, B3aMMHOTO YBa)KeHUsl, 0epeXXHOTO OTHOIIEHHUS
K KyJIbTYPDHOMY HaC/leJyi0 W TpaJUlIMsAM MHOTOHALIMOHA/JILHOTO Hapoja Poccutickoit
denepaliuu, IPUPOJie U OKpYsKatollleli cpefie.

JInyHOCTHBIE pe3y/bTaThl OCBOEHUs yueOHOro rpegmera «buosiOTHS» [O/KHBI
OoTpakaTb ~ TOTOBHOCTb U CIOCOOHOCTH  OOyuaroIIUMXCsi ~ PYKOBOZCTBOBAThCS
chOopMHPOBaHHOM BHYTPeHHel Mo3uL1eli TIMYHOCTH, CUCTeMOU LIeHHOCTHBIX OpHUeHTalui,
MO3UTHUBHBIX BHYTPEHHUX YOeX/IeHUM, COOTBETCTBYIOIIUX TPAAUI[MOHHBIM I[€HHOCTSIM
POCCHIICKOTO O0OIT|ecTBa, pAcCIIMpeHre >KU3HEHHOTO OfbiTa W OMbITa /IeATeJIbHOCTH B
ripoliecce peaju3allid OCHOBHBLIX HarlpaBIeHUN BOCIUTATe/IbHOM /esTebHOCTH, B TOM
yuc/ie B 4acTu:

1) rpa)KJaHCKOr0 BOCITUTAHUS:

Cc(OPMUPOBAHHOCTh TPAKAAHCKOM TMO3ULIMKA 00ydYarolerocsi Kak akKTUBHOIO U
OTBETCTBEHHOTO UJieHa POCCUICKOro 00I1leCTBa;

OCO3HaHWEe CBOWX KOHCTUTYLIMOHHBIX TIpaB M 00sI3aHHOCTeH, yBakKeHHe 3aKOHa U
MPaBOMOPSI/IKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW [eSTeTbHOCTH TP CO3/IaHUM yueOHBIX
MPOEKTOB, PeIlleHUH yueOHBbIX W TI03HaBaTe/bHBIX 3a/lay, BBITIOJTHEHUW OHOJIOTHYeCKUX
9KCTIePUMEHTOB,;

CTIOCOOHOCTh OTpeZiesisiTh COOCTBEHHYIO TIO3WI[MIO TI0 OTHOIIEHHIO K SIBJIEHUSIM
COBpPEMeHHOU XKU3HU U OObSCHSITH eé;

yMeHHe YYWThIBaTb B CBOMX [eHCTBUSAX HeOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aUMO/IENICTBUSL JIIOJie C pasHbIMUA YOeXAeHUSIMH, KY/JIbTYPHBIMUA LIEHHOCTIMH W
COLIMa/IbHBIM TI0JIOKEHUEM;



TOTOBHOCTb K COTPY/JHUUECTBY B TIPOIIeCCé COBMECTHOTO BBITIOJIHEHUS yUeOHBIX,
MO3HaBaTebHbIX U MCC/Ie0BaTeNbCKUX 3a/jau, YBa)KUTEIbHOIO OTHOLLEHUS] K MHEHHUIO
OTTMOHEHTOB TIPX 00CYK/I€HUU CTIOPHBIX BOIIPOCOB OHMOIOrMYeCKOr0 COZEp KaHus;

TOTOBHOCTb K T'YMaHUTapHOM 1 BOJIOHTEPCKOM J1esiTe/IbHOCTH;

2) NIaTPUOTHYECKOT'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb POCCUMCKON TPa)KJAaHCKOW WeHTUYHOCTH, TaTPUOTU3MA,
yBa)KeHHsI K CBOEMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH mepej PoauHOI, ropJocTy 3a
CBOM Kpa#, CBOWO PoauHy, CBOM $A3BIK U Ky/JAbTYpy, IIpPOLLIOe U HACTosllee
MHOTOHALMOHaIbHOT0 Hapoza Poccuy;

L[eHHOCTHOEe OTHOLIeHWe K TIPUPOJHOMY HacleJul0 W TMaMsATHUKaM [PUPO/bI,
JocTwkeHusiM Poccun B HayKe, UCKYCCTBe, CTIOPTe, TEXHOJIOTHUSIX, TPY/E;

CMOCOOHOCTh OIIeHMBAThb BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJIEHHWE U Pa3BUTHE
OuosioruM, TIOHUMAaHHWsI 3HaueHWsi OMOJIOTHM B TIO3HAHWM 3aKOHOB TIPHUPOJBI, B >KU3HU
yesioBeKa ¥ COBPeMEHHOT0 00I11eCTBa;

uzeliHasi yOe>KIEHHOCTb, TOTOBHOCTb K CHOyXeHHIO U 3ammre OTeuecTsa,
OTBETCTBEHHOCTb 3a ero Cyi50y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HaHMe TYXOBHbBIX LEHHOCTEM POCCUICKOr0 Hapo/a;

c(OpMHUPOBAHHOCTb HPaBCTBEHHOTO CO3HAHMsI, STUUYECKOT'0 TIOBe/IeHuS;

CIMOCOOHOCTh  OLIEHWBATh CUTYallMi0 MW TIPUHUMAaTh OCO3HAHHBIE pelleHus,
OpPHEHTHUPYSICh Ha MOPaJIbHO-HPaBCTBEHHbIe HOPMbI U LIEHHOCTH;

0CO3HaHUe JIMYHOTO BK/1aJia B IOCTPOEHNEe YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIeHWe K CBOMM pOJUTENsM, CO3/IaHHI0 CEeMbU Ha OCHOBE
OCO3HAHHOTO TIPDUHATHSL L[EHHOCTEM CeMEeWHOM >XU3HW B COOTBETCTBUM C TpaJULUSMU
HapozoB Poccuy;

4) 3CcTeTUYeCKOro BOCIIMTaHHUS:

3CTETUYEeCKOe OTHOIIeHWe K MUpY, BK/IIOUasi 3CTeTHKY ObITa, HAayyHOTO U
TeXHUUeCKOT0 TBOPUYECTBa, CIIOPTa, TPYAa, 00I11leCTBeHHbIX OTHOLIEHUH;

MOHMMaHKe SMOL[MOHAILHOTO BO3/IeMCTBUS )KUBOU MPUPO/IbI U €€ [IeHHOCTH;

FOTOBHOCTh K CaMOBBID&KEHUIO B Pas3HbIX BHUJAX MCKYCCTBa, CTpeMJieHue
TMPOSIB/ISAT KaueCTBa TBOPUECKOM JIMYHOCTH;

5) ¢usnueckoro BocnuTaHUs, (OPMHUPOBAHUSI KY/AbTYPbl 3[A0POBbA H
IMOI[MOHA/TBHOTO 0/I1arono/Tyuns:

MOHMMaHWe W peayiM3alfus 3/I0pOBOro W Oe3omacHoro obpasa >XU3HU (370pOBOe
MUTaHue, COOMIO/leHe TUTMeHWYeCKUX TIpaBWJ U HOPM, COa/laHCUPOBAHHBINA PeXUM
3aHATHHN U OT/IbIXa, PEry/sipHasi (u3uueckasi aKTUBHOCTD), O@peXXHOr0, OTBETCTBEHHOTO U
KOMIIETeHTHOT'O OTHOIIIeHHs] K COOCTBEHHOMY (PU3MUeCKOMY U TICUXUUeCKOMY 3/I0POBBIO;

MOHMMaHWe LeHHOCTU TIPaBWI WHUBHU/YaJbHOTO W KOJUIEKTUBHOTO 0e30r1acHoro
MOBe/IeHUs] B CUTYaLMsX, YITPOXKAIOLLIMX 370POBbI0 U JKU3HU JTHOJel;

OCO3HaHWEe TIOCJIEAICTBUNA U HENpUSTHS BpPeAHbIX TMpHUBbIUeK (yroTpebieHus
aJIKoroJisi, HAPKOTHKOB, KypeHusi);

6) TPy/A0BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPY/ly, 0CO3HaHHe L|eHHOCTU MacTepCTBa, TPyo/tobue;

TOTOBHOCTb K aKTHUBHOW [IeiITEe/IbHOCTH TEeXHOJOTMUeCKOW U  COLMa/bHOM
HarpaB/IeHHOCTH, CIOCOOHOCTh WHHWLMMPOBATh, IUIAHUPOBaTb U  CaMOCTOSITETbHO
BBITIOJTHATh TaKyH0 [1eATelTbHOCTh;



VMHTepeC K pasnuuHbIM cdepaM MpodecCcUOHaNbHON [1eSTeJIbHOCTH, YMeHUe
COBepIIaTh OCO3HAHHBINA BHIOOP OyAyiei mpodeccuy U peanr30BbIBaTH COOCTBEHHBIE
JKVU3HEHHbIe I1/1aHbl;

TOTOBHOCTb U CTIIOCOOHOCTh K 00pa30BaHUIO M CaMO00Opa30BaHUIO Ha MPOTsHKEHUH
BCeM >KU3HMU;

7) 3K0/1I0THYeCKOr0 BOCIIUTAHUA:

9KOJIOTUYeCKH IiesiecooO0pa3sHoe OTHOIEHHWe K MPHUpOJe KakK MCTOYHMKY JKHM3HU Ha
3emsie, OCHOBe eé Cyll|eCTBOBaHMUS;

TOBBIIIIEHHE  YPOBHS ~ KOJOTMYECKOW  KYyJIbTYphl:  TNPUOOpEeTeHHe  OIbiTa
M/IaHUPOBAHUS TIOCTYIIKOB M OLIEHKM MX BO3MOJKHBIX IOC/IE[CTBUM [/l OKpY’Karolen
cpezibl;

0CO3HaHMe T/100a/IbHOTO XapaKTepa K0JIOTHUeCKUX Mpo0/ieM U MyTel UX pelieHws;

CTIIOCOOHOCThL MCI0JIb30BaTh MpUoOpeTaeMble MPU M3yueHUU OMOJOTMM 3HAHUSI U
yMeHUs TIpU pellleHuu 1pobsieM, CBsI3aHHBIX C paljMOHabHBIM IPHPO/OINO0/Ib30BaHUEM
(cobmofieHre TIpaBUII TIOBeZIeHUs B TIPHPO/ie, HAallpaBIeHHbIX HAa COXpaHeHHe pPaBHOBECHS
B 9KOCHCTeMax, 0XpaHy BUJIOB, IKOCHCTeM, brocdepsl);

aKTUBHOE HeTpusiTUe [eWCTBUM, TPUHOCALLIMX BpeJ OKpY)Karolled MNpUpPOJHOU
cpezie, yMeHHe TIPOTHO3WMPOBAaThb HeO/IaromnpusTHbIE SKOJIOTHUECKUe —TI0C/Ie/ICTBUS
rperpuHUMaeMbIX JeMCTBUM U NpejOTBpallaTh UX;

Ha/vuye pa3BUTOr0 3KOJI0rMUeCKOI0 MBILLIEHNs], SKOJIOTMUeCKOM KyJ/IbTYpbl, OMbITa
JlesiTeIbHOCTU  5KOJIOTUYECKOW HarpaB/IeHHOCTH, yYMEHUs DYKOBOJCTBOBaTbCs WMU B
N03HaBaTe/bHOM, KOMMYHUKAaTUBHOM M COLMA/IbHOM MPaKTUKe, TOTOBHOCTH K Y4aCTHIO B
NPaKTUYeCKOH JlesiTe/IbHOCTH 3K0JIOTMYeCKOM HarpaB/eHHOCTH;

8) 1ieHHOCTH HAYYHOr0 MO3HAHMA:

Cc(OPMHPOBAHHOCTE MHUPOBO33peHUs], COOTBETCTBYHOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu W OOLECTBEHHOW TPAaKTHUKH, OCHOBAHHOTO Ha Juanore KyJbTyp,
CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B MOJIUKY/IbTYPHOM MUDE;

COBEpLIEHCTBOBAHME S3bIKOBOM UM UMTAaTeNbCKOM Ky/JbTypbl KakK CpeJCTBa
B3aUMO/IEMCTBUS MEX/Y JIFOJbMH U [T03HAHUSI MUPa;

NOHMMaHue creludukyd OHONMOTMM KakK HayKM, OCO3HaHWsI e& pond B
(opMHpOBaHHWM  paljMOHA/JBHOIO  HAyYHOTO  MBILUIEHMS, CO3JJaHMM  L|eJIOCTHOrO
Tnipe/icTaB/ieHyst 00 OKpY’KarolljeM MUpe Kak O e[MHCTBe TIPUPO/ib, UeioBeKka U 00I11ecTBa,
B TI03HAHWW TIPUPOAHBIX 3aKOHOMEDHOCTeH ¢ pelieHnd TMpobseM COXpaHeHUs
TIPUPO/IHOTO PaBHOBECHS;

yOe)KIEHHOCTh B 3HAUMMOCTH OWOJIOTMM [jii  COBPEMEHHOW L[UBW/IM3aLIU:
obecrieueHWss HOBOTO YPOBHSI DPAa3BUTHS MeJULIMHBI, CO3[jaHHE TIePCIIeKTUBHBIX
OroTexHOMOrMi, CrMoCOOHBIX pellaTh pecypCHble Tpo0sieMbl pa3BUTHSI Ue/IOBeuecTBa,
TIOMCKa IyTel BbIX0/a U3 r106anbHbIX 5KOI0rnYecKrx npobsieM 1 obecrieueHus rnepexoza
K YCTOMUMBOMY pasBUTHIO, pallMOHaJbHOMY HCIO/b30BAHUIO MPUPOJHBIX PeCypCcOB M
(hOpMHMPOBaHHIO HOBBIX CTaH/JAPTOB XKU3HMU;

3aMHTEPeCOBAaHHOCThL B TOJyYeHUH OMOJIOTHUeCKUX 3HAHUM B IIe/ISIX TTOBBIIEHUS
o0mieli  Ky/bTypbl, €CTeCTBEHHO-HAyuHOW TDaMOTHOCTH, KaK COCTaBHOH 4acCTH
(GYHKI[MOHATBHOM TPaMOTHOCTH 00yuarouuxcsi, GOpMUPyeMOi TPy U3y4eHrH O10JIoTuy;

MOHUMaHNe CyLIHOCTU MeTO/I0B TT03HaHMS, UCITI0/Ib3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH WCIIO/IB30BaTh TOy4YaeMble 3HaHUS /IS aHa/lv3a U OObsSCHEHUs sIBJIeHUN
OKpY’KalolIiero Mupa 1 MpoMCXOSILIX B HEM H3MeHeHUH, yMeHHe JieslaTb 000CHOBaHHbIe



3aK/TIFOUeHHs] Ha OCHOBE HAyUHBIX (DAKTOB M MMEIOL[UXCS JAHHBIX C LIe/IbI0 TIO/TyUeHuUst
JTOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CAMOCTOSITE/TBHO MCII0/Ib30BaTh OMOIOrUYeCcKre 3HAHUS JJIS1 PeIeHUsI
1po0J/ieM B peasibHbIX KM3HEHHBIX CUTYalUsIX;

OCO3HaHWe I[eHHOCTH HAy4YHOW [IeTeJIbHOCTH, TOTOBHOCTb OCYIIIECTBJISTh
TIPOEKTHYIO U UCCJIe/I0OBATE/ILCKYIO AeATENbHOCTh UHUBUYATbHO U B TPYIITIE;

TOTOBHOCTb M CITOCOOHOCTB K HeTlpepbIBHOMY 00pa30BaHHIO M CaM000Opa30BaHHIo, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHWM MO0 OHONOTMM B COOTBETCTBMU C >KU3HEHHBIMHU
MoTpeOHOCTSAMH.

METAIIPEAMETHBIE PE3YJ/IbTATHI

MertanpeMeTHbIe pe3y/bTaThl OCBOEHHMsS yueOHOro mpeaMerta «buosorus»
BK/IIOUAIOT:  3HauMMble A1  (OPMHUPOBAHWS  MHMPOBO33DEHHMS]  O0OyUaroIIUXCst
MEXIUCIUTUIMHADHBIe  (MEXIpeAMeTHbIe) O0OlljeHayuHble TIIOHSITHS, OTPa’Karolue
L[e/IOCTHOCTb HayUHOU KapTUHbI MUpa U CleLU(PUKY METO/0B [T03HaHUS1, UCTIO/Ib3yEMbIX B
eCTeCTBeHHbIX HayKax (BeIlecTBO, SHeprus, siBjieHre, MpoLecc, CUCTeMa, Hay4HbIi (akT,
TIPUHIIUI, TUIIOTe3a, 3aKOHOMEpPHOCThb, 3aKOH, Teopus, WCC/IeJoBaHUe, Hab/rofieHue,
u3MepeHue, SKCIIEpDUMEHT U  [JpPYruX), yHUBepcaJbHble yueOHble  [I€HCTBUSA

(mo3HaBaTesbHbIe, KOMMYHUKaTUBHbIE, peryJ/siTUBHbIE), obecrieunBaroIye
dbopMupoBaHue  (QYHKIMOHA/JbHONW TPaMOTHOCTM UM COLMAAbHOW  KOMITeTEeHI[UH
o0yyJaroImxcs, CIOCOOHOCTh o0yyaromuxcs VICII0/1b30BaTh OCBOEHHbIe

MEXIUCIUTUIMHADHBIE, MHMPOBO33peHUeCKWe 3HaHWs U YHUBepca/lbHble yueOHbIe
JleliCTBUS B TI03HABATe/IbHOM M COLIMA/IbHOM TTPaKTHKe.

MertanpeMeTHbIe ~ pe3y/bTaTbl OCBOEHUsI [POrpaMMbl  CpefHEro  0OIIero
00pa3oBaHUs [JO/DKHBI OTPa’KaTh:

OBJ/1a/ileHHe YHUBEPCA/IbHBIMH YUe0HBIMH MO3HABaTe/IbHBIMHU AeHCTBUSMM:

1) 6a30BbBIe JIOrHUEeCKHe AeHCTBUA:

CaMOCTOATEe/ILHO (DOPMYJIMPOBATh M aKTyaJM3WpOBaTh IMPO0/eMy, paccMaTpuBaTh
e€ BCeCTOpOHHE;

HCII0/1b30BaTh MPH OCBOEHWH 3HAHWM MPHUEMBI JIOTUUECKOTO MBIIIIeHHs (aHa/I|3a,
CUHTe3a, CpaBHEHUs], KlacCu(UKalu, 00001IeHs), paCKpbIBaTh CMBICT OHMO/IOTHUECKUX
MOHATUH (BBIZENSATH WX XapaKTepHble TIPHU3HAKW, yCTaHABIWBaThb CBSA3U C ADYTUMHU
TIOHSITHSIMMU);

OTIPe/IeNIATh LIe/A /IesTe/IbHOCTH, 3aZiaBast TapaMeTphl U KPUTEPUH WX JIOCTYKEeHUS],
COOTHOCHUTB Pe3yJ/IbTaThl eITeTbHOCTH C MIOCTaB/IeHHbIMU LIeJIsSIMU;

WCTO/b30BaTh OMOIOTHUYEeCKUE TIOHSATHUS /i1 00BsICHEHUST (DaKTOB U SIB/IEHUM KUBOU
TIPUPO/IbI;

CTPOUTH JIOTUUECKHEe PACCYXeHUsl (MHAYKTHUBHBIE, /eAyKTUBHbIE, 110 aHAJIOTUHN),
BLISIB/IATh ~ 3aKOHOMEPHOCTHM W TPOTHMBOpPEUMsT B pacCMaTpUBaeMbIX  SIBJIEHUSX,
(hopMyMpOBATh BHIBOABI U 3aK/TFOUEHNS;

MIPUMEHSITh CXeMHO-MO/Ie/IbHbIe Cpe/ICTBAa /ISl TIPe/ICTaB/IeHUS] CYIeCTBEHHBIX
CBsi3ell U OTHOIIIEHWH B M3y4aeMbIX OMOTOTMYeCKMX OOBEKTaX, a TakKe MPOTHBOPEUUi
Pa3HOr0 po/ia, BhISIB/IEHHBIX B PAa3/IMYHbIX UH(POPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaTbiBaTh IIaH peleHus TpobjeMbl C Y4YETOM aHaIM3a WMEOL[UXCS
MaTepUaJbHBbIX U HeMaTepUabHbIX PeCypCOB;

BHOCUTh KOPPEKTUBBI B [IeATebHOCTh, OI|eHMBaTh COOTBETCTBHE pe3y/IbTaTOB
L[eJIsIM, OL|eHUBATh PUCKH TIOC/IeICTBUMN AeATebHOCTH;



KOOD/IMHUPOBAaTh U BBITIONHATL PabOTy B YCIOBUSIX peajibHOTO, BUPTYa/lbHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/IECTBUS;

pa3BUBaTh KPEATUBHOE MBIIIIEHHE TTPY PELIeHUH )XKU3HEHHBIX MPo0JIeM.

2) 6a30BbIe UCC/IEJ0BATETbCKHUE JeHCTBUA:

B/IafieTb HaBbIKAaMH yueOHO-HCC/IeJOBaTe/IbCKOM UM TPOEKTHOW JesiTe/IbHOCTH,
HaBbIKaMU pa3pellieHust pobieM, CrIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITE/TbHOMY
TOUCKY METO/IOB pellleHUss TIPaKTUYeCKUX 3ajjad, TPUMEHEHUI0 pa3/IMuHbIX MeTO/IOB
MO3HAHKS;

WCTIO/Ib30BaTh pa3/IMuHble BUZBI [IeITeTbHOCTH TI0 ITOJTyUYeHHI0 HOBOTO 3HAHUS, €T0
WHTeprpeTanuy, peobpa30BaHUI0 U TIPUMEHEHUIO B YUeOHBIX CUTyalUsX, B TOM UHCJ/Ie
TIPU CO3/IJaHUM YUeOHBIX U COLMAIbHBIX TIPOEKTOB,;

(¢hopMUpOBaTh HAyUHBIM THUMN MBIILUIEHUS, BJ/aZieTh HayuHOW TePMUHOJIOTHeH,
K/TFOUEBBIMH TTOHSATUSIMH U METO/IaMU;

CTaBUTb U (OPMYIMPOBaTh COOCTBEHHBIE 3a7lau B 00pa3oBaTeIbHOM /1eATeIbHOCTH
Y J)KU3HEHHBIX CUTYalUsX;

BBISIB/IAATH TIPUUMHHO-C/I€[ICTBEHHBIE CBSI3U M aKTya/IM3UPOBATh 3ajjauy, BbIIBUTaThb
TUIOTe3y eé pellleHWs], HaXOAUTh apryMeHThl i [[0Ka3aTe/bCTBa CBOUX YTBEP)KAEHHUH,
3a/jaBaTh MapaMeTpPbl U KPUTEPUU pellleHusl;

aHa/IM3UPOBaTh TMOyYeHHble B XO/le DPellleHUsl 3aZlaud pe3y/bTaTbl, KPUTHUECKU
OLIeHMBAThb WX [JOCTOBEPHOCTh, IPOTHO3UPOBATh M3MeHeHHe B HOBBIX YC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalL[UsIM, OLIeHUBATh IPUOOPETEHHBIM OIIBIT;

OCYILIeCTBJISITh 1{eJIeHarpaB/IeHHbIN TTOUCK TIepeHoca CPeZiCTB U CII0CO00B [1eNCTBUS
B 1po(eCcCHOHANBHYIO0 CPefy;

yMeTb TIepeHOCUTh 3HaHUSI B T[I03HaBaTeJbHYIHO U TPaKTHUECKyH o00sactu
JKU3He eI Te/IbHOCTH;

yMeTb UHTETPUPOBATh 3HaHUS U3 Pa3HbBIX MPeIMETHBIX 00/1aCTel;

BBIJIBUTaTh HOBBIE U/leH, Mpe/jlaraTb OPUTrHHabHbIE TIOIX0/IbI U pellleHus], CTaBUTh
rpo6sieMbl U 3a/lauM, JOMyCKaroli[1e a/ibTePHATUBHLIE PeIlleHuUs].

3) pa6oTa c undopmaluei:

OPUEHTHDOBAaThCS B pa3/IMUHbIX HCTOYHMKAX WHGopMauuu (Tekcre yuyeOHOro
nocobusi, HayYHO-TTOMYJ/ISIPHOM JIUTepaType, OMOIOTUYECKUX CJIOBApSIX W CIIPABOYHMKAX,
KOMIIBIOTEPHBIX 0a3ax [JaHHbIX, B VIHTepHeTe), aHATM3UPOBaTh MHPOPMALIIO Pa3/TMUHBIX
BUZIOB W (OpM TIpe/CTaB/IeHUs, KPUTUYECKU OL[eHWBATh €€ JIOCTOBEPHOCTb W
HEeTIPOTUBOPEUUBOCTb;

(hopMyIMpOBaTh 3aMPOCHI U TIPUMEHSITb Pa3/IMUHbIE METO/IbI TIPU TIOWCKe B 0TOOope
Ouosioruueckou nHbopmary1, HeoOX0MMOM I/t BBLITIOIHEHUS YUeOHbIX 3a/]au;

rnpuoOpeTaTtb  OMBIT  KCIIO/Mb30BaHUS  WHGOPMAI[MOHHO-KOMMYHHUKATHUBHbIX
TeXHOJIOTHM, COBEepIIeHCTBOBaTb KYJIbTYPY AaKTUBHOTO WCIIO/b30BAHUSI Pa3/IMUHbIX
TTOUCKOBBIX CUCTEM;

CaMOCTOSITe/ILHO BBHIOMPATh OMTUMAa/bHYIO (hOpMYy TIpe[CcTaB/ieHuss OMOIornuecKon
uHbopMaluu (CxeMbl, TpadUKH, [UarpaMMbl, TaOULIBI, PUCYHKH U JIDYTOE);

WCTIO0/Ib30BaTh HAaYUHBIN SI3bIK B KaueCcTBe CPe/CTBA MPH paboTe ¢ OHMOIOrMUeCcKoi
vHbopMaleli: TIPUMeHSTh XUMUYeckue, ¢uU3NUecKWe W MaTeMaTUuecKhe 3HaKu |
CUMBOJIbI, (hOpMYJibl, aOOpeBUaTypy, HOMEHK/IATypPy, UCIO/Ib30BaTh U MPeoOpa30BLIBATh
3HAaKOBO-CUMBOJTHUYECKHe CPe/ICTBA HarJIsiJHOCTH;

BJ/IaJleTh HaBbIKaMHM pacrio3HaBaHUsS M 3al[uThl WHGOpMaluM, WHGOPMAalMOHHOM
6e30macHOCTH JINYHOCTH.



OBJ/1a/ileHHe YHUBEPCA/IbHBIMH KOMMYHUKATHUBHBIMH /IeHCTBUSIMU:

1) o0menue:

OCYIIIeCTB/IATh KOMMYHHUKAIMM BO BCeX cdepax >KW3HHU, aKTHBHO y4YaCTBOBATh B
[Majiore WM JUCKYCCUM TIO CYIeCTBY 0OCy/JaeMoil TeMbl (YMeHUe 3a/laBaTh BOTIPOCHI,
BBICKA3bIBaTh CY)X/I€HUsI OTHOCHUTEBHO BBITIOJTHEHUS TIpe/jlaraeMoy 3aJiaud, YUUThIBATh
WHTepechl U COrIaCOBAHHOCTD TIO3ULIMH IPYTUX YYaCTHUKOB JMAJIora UK JUCKYCCUN);

pacrio3HaBaTh HeBepOa/ibHbIe CPe/ICTBA O0IIeHUs], TOHUMATh 3HaueHWe COLMaTbHbIX
3HAKOB, TMPEATNOCHUIOK BO3HUKHOBEHHUS] KOH(MDIMKTHBIX CUTyal[dii, yMeTb CMSTuyaTh
KOH(QWIMKTBI U BECTU TIePETOBOPHI;

BJaJieTh pa3WYHbIMU CriocobamMy OOIeHHs] YW B3aWMOJEMCTBUS, TIOHMMATh
HaMepeHUsl [IPYTUX JIIO/ield, TPOSIBIATh YBa)XKUTE/NbHOe OTHOLIeHHe K CoOeceHUKY W B
KOpPEeKTHOH (opme (popMyIMpoBaTh CBOM BO3PayKeHHS;

Pa3BEPHYTO M JIOTUYHO M3/1araTh CBOKO TOUKY 3PEHHMS C UCII0/Ib30BAaHUEM SI3bIKOBBIX
CpeJCTB.

2) coBMecTHasl 1esITe/IbHOCTh:

MOHMMAaTh ¥ UCII0J/Ib30BaTh TIPEUMYIIIeCTBa KOMaHJHOW U UHAWBUYaTbHON PabOThI
MpU pelieHnu Ouoornueckoi mpobsieMbl, 000CHOBBIBAaTh HEOOXOJUMOCTh TIPUMEHEHHSI
TPYINOBBIX (hOPM B3aUMO/IeCTBHS TIPY pelleHnr YueOHOM 3azaum;

BbIOMpATh TEMAaTHUKY U METO/IbI COBMECTHBIX AeHCTBUMN C YUETOM OOIIMX UHTEPECOB
Y BO3MOYKHOCTEH Ka)K/I0TO U/ieHa KOJI/IeKTUBa;

MIPYHUMATh L[eJId COBMECTHOM J1esITe/IbHOCTH, OPraHU30BbIBaTb U KOOPAWHUPOBATh
JIeCTBUS TI0 €€ OCTHKeHHUI0: COCTaB/ISTh IJIaH IeMCTBUM, pacrpe/ie/isiTb POJIU C YYETOM
MHEHUI yYaCTHUKOB, 00CY>KJaTb pe3y/bTaThl COBMECTHOMN paboThl;

OlLIEHMBAaTh KauyeCTBO CBOEro BK/Ia/la M KaKAOTO y4aCTHMKA KOMaHbl B OOIIWI
pe3y/bTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejsiaraTb  HOBble TIPOEKTHI, OLeHWBaTh WJed C TIO3WUIUA  HOBU3HBI,
OPUTMHAbHOCTH, TIPAKTUYEeCKOUW 3HAaUMMOCTWY;

OCYIIEeCTBJIATh TTO3UTHUBHOE CTpaTernyeckKoe TOBe/IEHWE B PA3/IUUHBIX CUTYaLUSIX,
TIPOSIBJISITH TBOPUECTBO U BOOOpa)keHHe, ObITh UHULIMATUBHBIM.

OBJ/1a/ileHHe YHUBePCa/IbHBIMH Pery/JIATUBHBIMH J1efiCTBUSIMH:

1) camoopraHu3anus:

WCTI0/b30BaTh OMOIOTMUecKre 3HaHWS /ISl BbISIB/IEHUS TIPOOieM W MX pelleHus B
JKU3HEHHBIX U YUeOHBIX CUTYaIHsIX;

BbIOMpATh Ha OCHOBe OMOJIOTMUECKUX 3HAHWM LieieBble U CMBIC/IOBbIE YCTAaHOBKH B
CBOMX EHCTBUSIX U TIOCTYNKaX 10 OTHOIIEHWIO K )KMBOM MPUPOZE, CBOEMY 3[0POBBIO U
3/I0POBBI0 OKPY KarOILUX;

CAMOCTOSITEJILHO ~ OCYLL[ECTB/IATh  TI03HABATebHYI0  [IeITe/IbHOCTh,  BBISBJISTh
rpobsieMbl, CTaBUTh W (OPMYJIHMPOBaTh COOCTBEHHBbIE 33/@auM B 00pa30oBaTebHOMN
JIesITeJTbHOCTH Y )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJILHO COCTaBJISITh TUIAH pellleHuss MPOOeMbl C YUYETOM HMEROIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH | Tpe/ITIOUTeHUH;

[laBaTh OLIEHKY HOBBIM CUTYaL[UsIM;

pacIIMpsATh paMKK yueOHOTO MpeJjMeTa Ha OCHOBe JIMYHBIX MPe/II0UYTeHNH;

JleflaTb OCO3HAHHBIA BbIOOP, apryMeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
peleHue;

OLIeHUBATh NPUOOPETEHHBIMN OITBIT;



croco6cTBOBaTh ()OPMUPOBAHMIO U TIPOSIBJIEHHUIO IHMPOKOW 3PyJWIMK B PasHBIX
00/1aCTsIX 3HaHWH, TTIOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTe/bHbIN U KY/IbTYPHBIN yPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTb OLIeHKY HOBBIM CHUTyalMsiM, BHOCUTb KOPPEKTHMBbI B [eSITEIbHOCT,
OLIeHMBaTb COOTBETCTBUE Pe3y/bTaTOB LIeJIsIM;

B/a/leTh HaBblKaM{ I[103HaBaTe/lbHOM peQ/eKCMM KaK OCO3HaHHsl COBepllaeMbIX
JleICTBUM M MBIC/IMTE/IbHBIX MPOLIECCOB, UX pe3y/bTaTOB M OCHOBAHWM, UCIO/Ib30BaTh
nprémbl pedsieKCHu [i71st OLeHKH CUTYallH, BEIOOpa BEPHOTO pellieHus;

yMeTb OLleHMBaTb PUCKU U CBOEBPEMEHHO NPYHUMATh PeLleHHs TI0 UX CHUKEHUIO;

TIPUHUMAaTb MOTUBBI U apI'YMEHThI PYTUX NIPY aHa/Iu3e pe3ysbTaToB JleaTe/lbHOCTY;

3) npuHATHE Ce0s1 U JPYTrUX:

TIPYHUMAaTh Cebsi, TIOHMMast CBOW HeZIOCTAaTKH U JIOCTOUHCTBA;

MPUHUMAaTb MOTUBBI M apIYMEHThI JPYTUX NIPY aHa/lu3e pe3ybTaToB /esaTe/bHOCTH;

TIpM3HaBaTh CBOE M1PaBO U MPaBo JPYryx Ha OLIMOKY;

pa3BHBaTh CIIOCOOHOCTH TTOHUMATh MHP C TIO3UL[MU JAPYTOTo YesioBekKa.

INPEAMETHBIE PE3YJ/IBTATHI

[TpeameTHBIE pe3y/ibTaThl OCBOEHUS COJiepKaHUsl yueOHOro mpeaMeTa «Buomorvs»
Ha yriyOIéHHOM YpOBHe ODHUEHTHPOBaHbI Ha obecriedeHue TPOPUIBHOTO O00y4YeHUs
obyuatoruxcst 6uonoruu. OHU BK/IIOUAKOT: crielduyeckye Aas OUOIOTMM Hay4HbIe
3HaHUS1, YMEeHHUs U CTIOCOOBI IeMCTBUIM 110 OCBOEHHIO, MHTEPIIPeTallui U TIpeoOpa30BaHMIO
3HaHUM, BUABI AESITeJLHOCTA T10 TIOMYYEHWI0 HOBBIX 3HAHWUM M WX TIPUMEHEHUIO B
pa3/IMyHbIX Yy4yeOHBIX, a TakKKe B pealbHbIX >KU3HEHHBIX CHUTyalusx. [IpegmeTHble
pe3y/bTaThl TIpe/iCTaB/eHbl 110 TOZ,aM U3yUYeHUsl.

10 x1acc:

* chOpPMHUPOBAHHOCTH 3HAHUM O MeCTe 1 POJIK OMOJIOTHH B CHCTEMe eCTeCTBEHHBIX Hayk,
B (hopMHPOBaHUM €CTeCTBEHHO-HAYYHOM KapTUHBI MUPa, B TIO3HAaHUM 3aKOHOB MPUPO/IbI U
pellieHUH Tpo6JsieM paLMOHAIbHOTO TPHUPOAOIOIL30BaHMS, O BK/aJle POCCUHMCKUX MU
3apy0e)KHbIX yUéHBIX B pa3BUTHE OHUOJIOTHHY;

® B/ajieHue CUCTeMOW OMOIOrMUecKUX 3HaHWM, KOTOpasi BK/IFOYAaeT: OCHOBOIIO/Iararolye
Ouonornyeckye TepMUHBI U TIOHSTHS (JKU3Hb, K/1€TKa, OpraHu3M, MeTabo/iu3M, romeocTas,
CaMOperyJisLys, CaMOBOCIIDOM3Be/leHre, HacC/le[CTBeHHOCTb, W3MEHYHMBOCTb, POCT H
pa3ButHe), buonoruueckre teopuu (kKiaerouHas teopusi T. IlIBanHa, M. lIneiinena, P.
BupxoBa, xpomocomHass Teopusi HaciefctBeHHoctd T. Moprana), yuenus (H. U.
BaBuioBa — 0 IeHTpaX MHOroo0Opasusi U TPOUCXOXKIEHUS] KY/JIbTYPHBIX DPaCTeHHH),
3aKOHBI (eMHO00pa3usi TIOTOMKOB TIEPBOTO TOKOJIEHHsI, PACIIeIeHUs], YACTOThI TaMeT,
He3aBUCUMOro HacnefoBaHus I'. MeHzensi, TOMOJIOTUUECKHX PsAZIOB B Hac/e/CTBEHHOU
n3meHunBocTy H. V. BaBuioBa), MpUHLUITLI (KOMIIJIEMEHTapHOCTH);

® BjajeHue OCHOBHBIMA MeTOJaMHU Hay4yHOIrO IIO3HAHWs, MCIO/Ib3yeMbIX B
OroI0rMYeCcKrX MCC/eJOBaHUSX KUBBIX 00BHEKTOB (OrMcaHue, u3MepeHue, Hab/roieHue,
5KCIIEPUMEHT);

® yMeHUe BblJle/ITh CyLlleCTBeHHble NIPU3HAKU: BUPYCOB, K/IeTOK IMPOKApHUOT U 3YKapHoT,
OJJHOK/IETOYHBIX W MHOTOK/IETOYHBIX OpPraHHM3MOB, B TOM uHc/e Oakrepuii, rpuboB,
pacTeHWH, >XUBOTHBIX M 4Ye/IOBEKa, CTPOEHUS OpPraHOB U CHCTEM OpPraHOB pacTeHUH,
JKUBOTHBIX, 4Ye/IOBeKa, IPOLIeCCOB >KH3He[esTebHOCTH, IPOTEKarwlMX B OpraHu3Max



pacTeHW#, >KUBOTHBIX W Ue/JIOBeKa, OHOJOTWYeCKHMX TIPOLIeCCOB: OOMeHa BeIecTB
(MeTabonm3m), TIpeBpalleHUst SHepruv, OpoXKeHHs, aBTOTPOPHOTO W TeTepoTPO(HOro
TUMOB TMHWTaHWsA, (OTOCMHTE3a U XEeMOCHHTe3a, MHWTO3a, Melo03a, rameToreHesa,
MOpHOreHe3a, TMOCT3MOPHOHATBHOTO —PA3BUTHS, PAa3MHOXKEHHUs, WHAWBUAYaJbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMO/|eHCTBUS TeHOB, FreTepo3unca, MCKyCCTBEHHOT O
otbopa;

® yMeHHe YCTaHaB/MBaTh B3aMMOCBSI3U MeXK/y OpPraHOWJaMU KJIeTKU U UX (yHKLUSIMHY,
CTPOEHHEeM K/IeTOK pasHbIX TKaHed M MX (YHKLMSMH, MeXJy OpraHaMM U CUCTeMaMH
OpPraHOB Yy pacTeHW#, >KMBOTHBIX W Ye/loBeKa M MX (PYHKLUSIMH, MeXAy CUCTeMaMU
OPraHoB U UX QYHKLMSIMH, MEXKY dTariaMi 0OMeHa BelecTB, 3TaraMy KJIeTOYHOTO L{UKJIa
Y JKU3HEHHBIX L[UKJIOB OPTaHW3MOB, 3TarlaMu 3MOPHOHA/IILHOTO Pa3BUTHS], T€HOTUIIOM U
deHoTuroM, heHOTHIIOM U (paKTOpaMH Cpe/ibl OOUTAHUSI;

® yMeHHe BbBISIBJISITh OTJIMUNTE/IbHbIe TIPU3HAKU JKUBBIX CUCTEM, B TOM UMC/ie paCTeHUH,
JKUBOTHBIX U YeJIOBEKa;

® yMeHHe WCTI0/Ib30BaTh COOTBETCTBYHOLLME apryMeHThI, Or0/10TYeCKy1o
TEPMUHOJIOTMI0 U CHMBOJIMKY /11 JlOKa3aTe/JbCTBa POJCTBA OPraHU3MOB pasHbIX
cUcTeMaTUUYeCcKuX TPy,

® yMeHHe pellaTb OMONOTMUECKHE 3a/laud, BBISB/SATH MPUUYMHHO-C/IEICTBEHHBIE CBSI3U
MEXXy HCC/IelyeMbIMA OHMOIOrMYeCKUMH TIPOLIeCCaMU U SIB/IEHUSIMH, [1eJ1aTh BBIBOJBI U
MPOrHO3bl HA OCHOBAHWM TOJIyYeHHBIX Pe3y/IbTaToB;

® yMeHHe BBITIOHATE 1ab0opaTOpHbIe U MpakTHuecKre paboTkl, cOO/I0AaTh TIpaBUIa MpU
paboTe c yueOHBIM U JlabopaTOPHBIM 000pYyAOBaHUEM;

® yMeHUe BbIJBUraTb TUIOTe3bl, MPOBEPSATh UX SKCIIePUMEHTa/lbHbIMU CpeZCTBaMH,
(bopmMyMpys Liesib UCCAeJ0BaHWsl, aHaIW3UpOBaTh IMOTyYeHHble pe3y/bTaThbl U fe/aThb
BBIBO/bl;

® yMeHHe y4acTBOBaTb B yueOHO-HMCC/Ief0BaTeNbCKOUM paboTe 1o OHMOIOTHM, YKOJOTHN U
MeJUIMHe, TIPOBOAMMON Ha 0a3e IIKOJBHBIX HAyyHbIX OOL[eCTB, W MyOJIMYHO
TMIpe/iCTaB/IsITh M0/yueHHbIe pe3y/ibTaThl Ha YUeHHYeCKUX KOH(pepeHLUsIX;

® yMeHHe OLIeHHWBaThb 3THYeCKHe aclieKThl COBpeMeHHBbIX HCC/ie[loBaHUM B 001acTu
Ouosnoruu ¥ MeULMHBI (KJIOHMPOBaHKe, UCKYCCTBEHHOE OIJIOZJ0TBOPeHUe, HarlpaB/ieHHOoe
V3MeHeH/e T'eHOMa U CO3/jaHye TPaHCTeHHbIX OPraHu3MOB);

® yMeHHWe OCYIIeCTBISTb OCO3HaHHBIM  BbIOOp  Oyxyied  mpodeccroHabHON
JesTenbHOCTH B obmactv  Ouosioruu, MeJuLMHBI, OHMOTEXHOIOTHH, BeTepHUHApHH,
CeMbCKOTO  XO3fMCTBA, TMHWINEBOW TPOMBIIUIEHHOCTH, YI/IyO/ATh T03HaBaTeIbHbINA
WHTepeC, HampaB/eHHbIM Ha OCO3HAHHBIA BHIOODP COOTBETCTBYIOIIEH mMpodeccuu u
npofio/bkeHWe  Ouosiornyeckoro  obpa3oBaHMsi B OpraHM3alldsix  CpeJHero
nipo¢ecCrOHaTBFHOTO U BhICILIET0 0Opa30BaHusI.

11 Knacc:

¢ c(hopMUPOBAHHOCTH 3HAHWI O MeCTe U POJM OHOJIOTHH B CUCTEMe eCTeCTBEHHBIX Hayk,
B (OPMHUDOBAaHWU COBPEMEHHOM eCTeCTBeHHO-HayYHOW KapTHMHbI MUpa, B T103HAHUU
3aKOHOB TIPUPO/Ibl W PEIeHUH 3KOJIOTHUECKHUX MpoO/ieM YesioBeUeCTBa, a TaKKe B
pellieHWd BOIPOCOB PAlLMOHA/ILHOTO TPHUPOOTO/b30BaHUs, ¥ B (POPMUPOBaHUU
L[EHHOCTHOTO OTHOIIIeHUsI K TIpUpofe, OOIIecTBy, 4e/liOBeKy, O BK/afie POCCUMCKUX U
3apy0eXXHbIX YUEHBIX-OMO/IOrOB B pa3BUTHe OMOIOTHUH;

® yMeHHe B/aJIeTh CUCTEMON OMOOTMUeCKUX 3HAHWM, KOTOpas BK/IIOUAET OIpe/ie/ieHust
Y TIOHUMaHKe CYIIIHOCTH OCHOBOIIO/IAraroIiux OMOIOrMuecKuX TeEPMUHOB U MTOHSTHM (BU[,



JKOCHCTeMa, Ouocdepa), 6ronoruueckrie Teopuu (3BoJtOIMOHHas Teopus Y. [lapBuHa,
CUHTeTHUecKasi Teopusi 3Bo/IoLMN), yueHusi (A. H. CeBeprioBa — 0 MyTsX U HarpaB/eHUSX
spommoLun, B.M. BepHagckoro — o 6uocdepe), 3aK0HbI (TeHETHUECKOTO paBHOBecHs [IK.
Xapau u B. Baiin6epra, 3apogsiiiieBoro cxozactsa K. M. Bapa), npasuia (MuHuMyma FO.
JInbuxa, 5KOJOTMUYECKON TMHMpaMH/Ibl SHEPrHM), TUMOTe3bl (rurore3a «mupa PHK» V.
I'unbepra);

® yMeHHe B/a[ileTh OCHOBHbIMH METOZAMH HAy4YHOTO TIO3HAHUS, WCIO/b3yeMbIMA B
O10/IOrMUeCKUX MCC/Ie/JOBAHUSX >KUBBIX OOBEKTOB M IKOCHCTEM (OMMCaHWe, U3MepeHue,
HaO/roieHre, 9KCTIEPUMEHT), CIoco0aMy  BBISIBJIEHHST U OL[eHKH aHTPOIIOTe€HHBIX
V3MeHeHW! B IIPUPO/Jie;

® yMeHHe BBIIe/IATh CYIeCTBEHHbIe TMPU3HAKW: BUJOB, OMOTeOL[eHO30B, SKOCUCTEM H
Ouocgepsl, CTabWIN3UPYIOLIEro, JBWXKYILEr0 M Pa3pbIBAIOILET0 eCTeCTBEeHHOro oTbopa,
aJIJIONaTPUUeCKOr0 U CUMIIAaTPUUECKOro BHZ000pa30BaHUs], BJUSHUS [JBWKYILIUX CHIT
IBOMIIOLMA HAa TeHO(MOH[ TOMy/sALWH, TPUCTOCOOIEHHOCTH OpraHM3MOB K cCpefie
oOuTaHusl, yepellOBaHUs HarpaB/ieHW SBOJIIOLIMH, KPYroBOPOTa BeIeCTB M TIOTOKA
JHEPTUH B IKOCUCTEMAX;

® yMeHHe YCTaHAB/IWBaTh B3aMMOCBSI3U MEXY TPOIleCCaMH SBOJIIOLIUH, [BIDKYIIUMHU
CWJIaM{ aHTPOTIOTeHe3a, KOMIIOHeHTaMH Pa3/IMYHbIX 3KOCUCTEM W TIPUCIIOCODIeHUs MU K
HHM OpPTraHU3MOB;

® yMeHHE BBISB/ISATH OT/IMUMTE/IbHbIE MPU3HAKU J>KUBBIX CHUCTEM, MPHUCIIOCOOIEHHOCTh
BUJIOB K cpefie oOWTaHUsi, aOMOTUUECKMX M OMOTHUECKHMX KOMIIOHEHTOB 35KOCHCTEM,
B3aMMOCBSI3eil OPraHU3MOB B COOOIIeCTBaX, aHTPOIIOTeHHbIX U3MEeHeHUM B 3KOCHUCTeMax
CBOEU MeCTHOCTY;

® yMeHHe WCTIO/Tb30BaTh COOTBETCTBYIOLI[HE apryMeHTHI, O10JIOTUYeCKYTO
TEPMUHOJIOTMI0 W CHUMBOJIUKY /i1 J/IOKa3aTe/JbCTBAa POJICTBA OPraHWU3MOB pa3HBIX
CUCTeMaTUUeCKUX TPYII, B3aMMOCBSI3M OPraHU3MOB U Cpeibl OOWTaHUs, €JUHCTBA
yeJIOBeUeCKUX pac, HeoOXOAMMOCTH COXpaHEeHHUs] MHOTOOOpa3usi BUZIOB U 9KOCHUCTEM KakK
YCJIOBUSI COCYIL{eCTBOBaHUsI PUPO/IbI U UeI0BeueCTBa;

® yMeHHe pelllaThb OWONOTMYeCcKUe 3a/lauM, BBISB/STb NMPUUMHHO-CIE[CTBEHHbIE CBSI3U
MeX/y UCCefyeMbIMU OHMO0/IOTMUeCKUMU TIPOLieCCaMi U SIBIEHUSIMU, [1e/IaTh BLIBOJbI U
MTPOTHO3bI HA OCHOBAHUM T0JTyYeHHBIX Pe3y/bTaToB;

® yMeHHe BBITIO/HAThL 1ab0paTOPHbIe W MpaKTHUeCKre paboThl, COO/F0IaTh TIpaBU/Ia TIPU
pabote ¢ yueOHBIM U JaboOpaTOpHBIM 000PY/J0BaHUEM;

® yMeHHe BBbIIBUTaThb TUIOTE3bl, MPOBEPATb WX SKCIePUMEHTaTbHbIMHA Cpe/ICTBaMH,
¢dbopmynupys 1esib UCCAeJ0OBaHMsl, aHAIU3UPOBATh TOMyUYeHHble pe3ysbTaThl U Je/aTb
BBIBO/Ib;

® yMeHHe y4acTBOBaTh B yueOHO-MCC/Ie[I0BaTe/IbCKOM paboTe 1o GUOIOTHY, SKOJIOTHA U
MeJWIMHe, TPOBOJUMOM Ha 0a3e IIKOJbHBIX HAyUHBIX OOIeCTB, W IMMyOJUUYHO
TIpe/ICTaB/ISITh M0/TyueHHbIe Pe3y/IbTaThl Ha YUeHHYeCKUX KOH(pepeHIUsX;

® yMeHHe OLIEHWBaTh THUIOTE3bl W TEOPUU O TIPOUCXOXKIEHWM >KU3HH, ueioBeKa M|
ye/l0OBeUECKUX pac, O TIPUUMHAX, T[IOC/e/ICTBUSX U CIOCobax TIpejoTBpaIleHust
ryi00a/IbHBIX M3MEeHeHUH B Orocdepe;

®* yMeHHWe OCYIIeCTBJSTb OCO3HaHHBIM  BbiOOp Oyaymieil  mpocdeccroHanbHON
JesITeIbHOCTH B 00/1lacTU  OMOJIOTMH, 3KOJIOTHH, TPUPOZAONIO/b30BaHUS, MeULIMHBbI,
OUOTeXHONOTHY, TICUXOJIOTUM, BeTepUHapuM, CeJbCKOTO  XO3SICTBa,  THILEBOU
TIPOMBIIIIEHHOCTH, YTy IsITh TTI03HABaTeIbHbBIN UHTEpeC, HarpaB/ieHHbIM Ha 0CO3HAHHBIM



BbIOOpP COOTBETCTBYIOINEH Mpodeccry W MPO0/DKeHre OMOIoruueckoro oOpa3oBaHus B
OpraHu3alusx cpefiHero npoecCMOHaNbHOTO U BLICIIET0 00pa3oBaHusl.



TemMaTHueckoe ryiaHUpOBaHUe

10 ki1acc

Bcero — 102

KoHTposibHBIe paboThl — 8
JIabopatopHsbie paboTel — 17
[TpakTrueckue paboTel — 8

Ne
n/m

HaumeHoBaHue pa3jeioB U TeM
NporpamMmsbl

KomuecTBO
JacoB

JeKTpoHHBIe (1U(poOBHIe)
oOpa3oBaTe/IbHBIE PeCypPChI

Buonorus kak Hayka

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

JKuBble CUCTeMBI U UX Hn3yydyeHue

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

Buomnorusg Kinetku

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

Xumuueckas OpraHM3aliys K/JIeTKU

10

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

CrpoeHye ¥ QyHKLIMU K/I€TKA

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

OOMeH BeILeCTB U MTpeBpallieHre SHepTriuu B
KJIeTKe

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

HacnencrBenHast uUHGopmanus u
peanv3anud eé B KieTKe

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

JKW3HEHHBIN LUK/ KJIeTKA

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/




CrpoeHye U QyHKLIMA OpPraHu3MOB

17

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

10

Pa3MHOKeHMe U pa3BUTHe OPraHK3MOB

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

11

I'eneTrka — HayKd O HaC/1eJCTBEHHOCTHU U
HN3MEHUYMBOCTHU OPraHM3MOB

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/

https://resh.edu.ru/

12

3aKOHOMEPHOCTH HaC/Ie/ICTBEHHOCTH

10

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

13

3&1KOHOMEPHOCTI/I N3MeHUYHNBOCTU

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/

https://resh.edu.ru/

14

I'eHeTuKka uesoBeKa

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

15

CeJek11st OpraH1u3MOB

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

16

BuoTexHosiorust U CMHTeTHYeCKast 0M0JIorus

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/

https://resh.edu.ru/

17

[TpomesxkyTouHas aTTecTaLus

Htoro

102




11 knacc

Bcero — 102

KoHTpo/ibHbIe paboThI — 8
JlaboparopHsie paboTsl — 10
[TpakTrueckue paboTel — 4

Ne HaumeHoBaHHe pa3/ie/IOB H TeM KosmnuectBo | JekTpoHHbIe (HU(ppPOBHIE)
n/n NMpOrpaMmsbI JacoB oOpa3oBarTe/bHbIE PecypChl
https://m.edsoo.ru/7f41cc74
1 3apoXk/ieHre U pa3BUTHE SBOJIFOLIMOHHbBIX . https://sferum.ru/
Tnpe/[CTaB/IeHNi B OHOIOT|K https://www.yaklass.ru/

https://resh.edu.ru/

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/

https://resh.edu.ru/

2 MUKpPO3BOJIIOLIUA U eé pe3y/bTaThbl 14

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.vaklass.ru/

https://resh.edu.ru/

3 | Makpo3Bo/iroLys U e€ pe3ysbTaTbl 7

https://m.edsoo.ru/7f41cc74

ITpoucxoxxzaeHue U pasBUTHe )KU3HU Ha https://sferum.ru/
15
3emre https://www.yaklass.ru/

https://resh.edu.ru/

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/

https://resh.edu.ru/

5 | IIpoucxosxeHue yejoBeKa — aHTPOIOTeHe3 10

https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

DKO/IoTUsi — HayKa O B3aUMOOTHOIIIEHUSIX
6 | opraHM3MOB U HaJIOPraHW3MEHHBIX CUCTEM C 5
OKpY’Karolllei cpefiou

https://m.edsoo.ru/7f41cc74
https://sferum.ru/

7 | Opranu3mbl ¥ cpejia OOUTaHUsI 9 https://www.vaklass.r/
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74

. https://sferum.ru/

8 JKO0JIOTUSI BUZIOB U TIOMYJISILIMH 10 https://www.vaklass.ru/
https://resh.edu.ru/

9 | Dkosorusi co00IIeCTB. JKOMIOTHUECKHEe 12 https://m.edsoo.ru/7f41cc74

CHUCTEMBI https://sferum.ru/

https://www.yaklass.ru/




https://resh.edu.ru/

https://m.edsoo.ru/7f41cc74
https://sferum.ru/

10 | Buocdepa — riobanbHast 3KOCUCTEMaA 7 https://www.vaklass.r/
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74

11 |y - https://sferum.ru/

€/IOBEK 1 OKpy’Katollias Cpe/ia https://www.yaklass.ru/
https://resh.edu.ru/

12 | TIpomexxyTOUHas aTTecTaLys 1

Htoro 102
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