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PabGouass mporpamma mo Owuosnoruu s 11 Ki1accoB cocTaBieHa B COOTBETCTBHH C
[TpumepHoil mporpammoii cpenHero (moiHOro) oOpa3oBaHUs MO OMOJOrHU (MPODUIHHBIHA
ypoBeHb) DenepanbHOro KOMIIOHEHTa [ocymapcTBEHHOro cTaHAapTa IO OHOJIOTHH,
yrBepkaeHHoro B 2004 r., ¢ yderom TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTebHON MPOrpaMMBbl CpeaHero oomero oOpa3zoBaHus, mpeactaBieHHbIX B I'OC
COO 10-11 xnaccel yuebHoro npenameta «bronorus» yriyOonEHHOTo ypOBHSL.

Yub6uuk: buonorus 10-11 (yrmyOneHHbIH ypoBeHB) B 2X 4acTax mon pen. Lllymuoro
B.K., Apivmmmua .M.

PabGouas mporpamMma pna€r pacmpeneieHue y4eOHBIX YacoB IO paszjeiaM Kypca Hu
PEKOMEHIYeMYIO TIOCJIEJIOBATEIIbHOCTh HM3YYCHHS TEM U pa3JelioB OHOJOTHH € Y4ETOM
MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBs3€H, JIOTMKM Y4eOHOIro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEH ydaluxcs.

PabGouas mporpaMma BKIIOYAaeT YEThIpe pasjeia: MOSCHUTEIbHYIO 3aIUCKYy; OCHOBHOE
COJIep’)KaHUE C YKa3aHMWEM YHMCja 4acoB, OTBOAMMBIX HAa M3y4EHHE KaXJI0ro OJoKa, mepeuyHeM
7a00paTOPHBIX M TMPAKTUYECKUX padoT, HKCKypcuil; TpeOOBaHUS K YPOBHIO MOJATOTOBKU
BBIIYCKHUKOB; Y4€OHO-TEMaTUUECKUII IJIaH.

Pabouas mporpamma pazpaborana Ha ocHoBe DejepanbHOro 0a3UCHOTO Y4EOHOTO IIaHa
Ui 00pa3oBaTeNbHBIX yupexkaeHuii PO ecrecTBEHHO-HAYyYHOTO MPO(HIS, B COOTBETCTBUH C
KOTOPBIM Ha U3ydeHue Kypca 6uonoruu B 11 kinacce BbIIEICHO:

136 yacoB Ha 34 yueOHBIX HeAeau (4 yac B HEJCIIO).

2. OcHoOBHOe coJepKaHHe.
1. IloBTOpeHme
1.1. Buosorus kak KOMIUIEKCHAs HAYKa M KAaK 4acTh COBPEMEHHOI0 00IecTBA.
buonoruueckue Hayku M u3ydaemble UMH MpoOiembl. DyHAaMeHTaIbHbIE, NPUKIATHBIE U
MOMCKOBBIE HAY4YHBIE HccleoBanus B Ouonoruu. [Ipodeccun, cBs3aHHbIE ¢ OHOTOTHEH.

1.2. KuBble cUCTEMBI U HX H3yYeHHE

JKuBble cucTembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CJIOXXHOCTh M YIOPSIOUYECHHOCTH
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOpPTaHU3AIMs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIM, MONYJIILIMOHHO-BUIOBOM, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIT ),
ouochepnsiid. [Ipomeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHBIE TIPU3HAKU KUBOTO.
Kuznep kak opma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue *UBbIE CHUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUu.

N3yuenune xuBbIXx cucteM. Meroasl Ouonornyeckod Hayku. HaOmromenue, nsmepeHwue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATME O 3aBUCMMOW M  HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue skcnepumenta. IlocraHoBka W mpoBepka rumote3. HyneBas
runore3a. [loHsTue BEIOOPKU U €€ HJOCTOBEpHOCTh. Pazopoc B Omonmorndeckux naHHbiX. OneHka
JIOCTOBEPHOCTH TIOJYYEHHBIX PE3yNbTaTOB. [IpUYMHBI MCKAKEHUS PE3YJIbTATOB AKCIICPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

IIpakTuyeckas padora «/crnonab30BaHHE Pa3TUYHBIX METOJOB MPU H3YUYEHHH YKUBBIX
CUCTEM).

1.3. buoJiorusi KIeTKu

Knetka — cTpykrypHO-QYHKIMOHANBHAS e€AWHULA KUBOro. (OCHOBHBIE TOJIOKEHUS
COBPEMEHHOM KIIETOYHON TEOPUHU.



MeTtoapl MOJIEKYISIPHOM W KJIETOYHOH OWOJIOTHMH: MHKPOCKOMHS, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHunanbHoe  HEHTpUYTHpOBaHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpoBaHHLIX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

IIpakTuyeckass padora «/3ydyeHue METOMOB KJIETOUYHOH Oumosioruu (Xpomatorpadusi,
anekTpodopes, nudpdepenmansHoe nenTpudyruposanue, [1LP)».

1.4. Xumu4eckasi OpraHu3anms KIeTKH

XUMHUECKUH cOocTaB KIETKH. Makpo-, MUKPO- U yJIbTpaMHUKpPO3JIeMeHThl. Boga u e€ poib
KaKk pacTBOpUTENs, peareHTa, y4yacThe B CTPYKTYPUPOBAaHMU KIIETKH, TEIJIOPETYIISILHH.
MuHepaibHbIE BEIIECTBA KJIETKH, UX OHOJIOrHYECcKasi pojib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buonormyeckue mnoiauMepsl. benku. [lpuonsi.
VYraesoapsl. Jlunuael. buonornueckue ¢yHkuuu nunuaoB. OOmue CBONCTBA OMOIOIMYECKHX
MeMOpaH — TeKy4eCTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO, ITOJYITPOHUIIAEMOCTb.

HyxnenHoBbIe KUCIIOTHI.

Crpoennie wmonekynsl AT®. buonornyeckne ¢ynkuuu ATD. BoccranoBieHHbIC
NEepeHOoCUnkr, ux GyHKOUM B KiIeTke. [pyeue  Hykneosuompugpocpamor  (HTD).
CexsenupoBanue [IHK. Memoow: eenomuru, mpanckpunmomuxu, npomeomuxu.

JladopaTropnasi padora «O0HapyxeHHE OEIKOB C TOMOIIBbIO KaY€CTBEHHBIX PEAKITHII».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIECHHBIX U3 KJIETOK
pa3INYHBIX OPIaHU3MOBY.

1.5. Ctpoenne u pyHKUHHN KJIETKH

Tunsl KIETOK: 3yKapuoTHYecKass U IMpokapuoruyeckas. CTpyKTypHO-(QYHKIMOHAJIbHBIE
00pa3oBaHus KJIETKH.

Crpoenue mnpokapuoTHueckod kieTku. KietouHas cTeHka Oaktepuit U apxe.
Oco0eHHOCTH CTPOEHUs TeTepoTpoHOI U aBTOTPO(HON MPOKAPUOTUUYECKUX KJIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AaX.

Crtpoenre n (QpyHKUMOHHpPOBAHUE dyKapuoTHUYecKor kieTku. [lmazmarudeckas memOpaHa
(mnasmanemma). CTpykTypa IUIa3MaTudeckod MemOpaHbl. TpaHcmopT BellecTB 4epe3
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIN (muddysusa, oOnerdéHHas nud¢ys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynmponunaemocts memOpansl. PaGota
HaTpUN-KaJIMEeBOro Hacoca. DHIOIMTO3: MUHOIUTO3, (haronnTo3. Jk3ounuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIIMU KJIETOUYHOM CTEHKH pacTeHH, TpHOoB.

[Murormasma. Lluro3ons. Llurockener. [IBmkeHue nurtoniasmMbl. OpraHouibl KIETKH.
OnHoMeMOpaHHbIe OpraHOMIbl KIETKH: sHAorazmaTudeckas cetb (DIIC), anmapar [N'onbmxu,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TpaHyJIsIpHOTO peTuKynyma. Mexanusm Hanpasnenus 6enkoe ¢ OIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuii  (arpaHyJsipHBbIL)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHast (pyHkuus anmnapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTke. Bakyonu pactutenbHbIX KieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWJIBI KIETKH: MHTOXOHIpHH, TuacTuiabl. Cumobuocenes (K.C.
Mepesickosckuil, JI. Mapeynuc). Ctpoenne u QyHKIIMA MUTOXOHAPUN U tuiacTtun. [lepBuunsie,
BTOPUYHBIE M  CJIOXHbBIE IUIACTHABI  (DOTOCHMHTE3UPYIOIIMX 3yKapuoT. XJIOpOILIACTHI,
XPOMOILIACTBI, IEHKOIUIACTHI BBICIIMX PACTCHUN.

HememOpannbsie opraHoufisl KieTKu. Pubocomsel. Ilpomedxxcymounvie unamenmol.
MukpoduinaMeHTsl. Axmunogvle Muxkpoguramenmeol. MplllIeUHble KIETKU. AKmuHogvle



KOMNOHeHmbl HeMbluleyHblX Kiemok. Mukporpyoouku. Kierounsii mentp. CTpoeHue u
JIBIDKEHUE JKI'YTUKOB U pecHHYeK. Mukporpybouku 1uToruiasmel. LleHtpuons. benxu,
aAccoyuupo8anuvie ¢ MUKpoGuiIameHmamu u Muxpompyoouxamu. Momopusie benxu.

Anpo. Obonouka siapa, XpOMAaTUH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOECHUE U (YHKIUU.
SAnepusiii 6enkoBbIil MaTpukce. [IpocTpaHCTBEHHOE PACMONOKEHHE XPOMOCOM B HMHTep(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBI. Junamuxa s0epHou
06010yKU 8 MUmo3e. A0epHuvlil MpaHcnopm.

Knerounsie  BkimtoueHusi. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHO).

IIpakTnyeckas padora «3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonu3a U AEMIAa3MOJIM3a B PACTUTEIBHBIX
KIIETKax.

IIpakTuyeckas padora «3yueHue IBIKEHUS IIUTOIIIA3MbI B PACTUTEIBHBIX KIETKaX).

1.6. O6meH BeuecTB M MpeBpalieHHe YHEPTUH B KJIeTKe

AccuMWISILIYSL U TUCCUMUIISILIMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOQHBIA U  reTepoTpodHBIA. YdyacTue KHUCIOpoAa B OOMEHHBIX MpoIeccax.
DHepretudeckoe obOecrnieueHue kieTku:. DepMEeHTATUBHBIA XapaKTep peakiuil KIETOUYHOTO
metabonu3ma. DepMeHTHl, UX CTPOCHHE, CBOWCTBA M MexaHH3M aeucTBus. KodepmeHTHI
Otnuuns (GEepMEHTOB OT HEOPTaHWYECKHX KaTalM3aToOpOB. beNKH-akTUBAaTOpPHl M OeNKH-
UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX PEAKIIUi OT PA3IUYHBIX (PAKTOPOB.

@orocuHTe3.  AHOKCUCEHMbl U  OKCUeeHHvlll  omocunmes y  baxmepuil.
Cseemocobuparowue nuemeHmvl U NUSMEHmMbl PeaKyuoHHo2o yeHmpa. Poilb XJIOpOIIacTOB B
npouecce  ¢orocunreza. Domoovixanue, C3., Cs u CAM-munvr  omocunmesa.
[TponykTBHOCTH (poTOCHHTE3a. BnusHue pa3znuyHbIX (DaKTOpOB HA CKOPOCTh (POTOCHHTE3A.
3HavyeHue pOoTOoCUHTE3A.

XemocuHTe3.  Pa3HooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, Kene300aKTepuu, cepoOakTepuu, BOJOPOIHbIE OaKkTepun. 3HAUEHUE XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoXkeHHS M MX HUCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Oone3Hei.

AspoOHBIE OpraHW3Mbl. JTambl IHEPreTUYECKOro oOMeHa. [loAroToBUTENbHBINA HTarl.
['mukonn3 — 6€CKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonorunueckoe okuciaeHHe, UM KIETOYHOE JbIXaHue. Posb MUTOXOHIpUI B mpoleccax
O6uonorudeckoro okucieHus. Lukinnyeckue peakuuu. OHepeus membpaHHo2o 2paduenma
npomonos. Cunmes AT®: paboma npomonnou AT@-cunmasel. llpenmyiecTsa a3poOHOTO MyTH
oOMeHa BelIecTB nepel aHa3poOHBIM. DPPEKTUBHOCTD HIHEPTETUUECKOT0 0OMEHa.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaasbl)y.

Jladoparopnasi pab6ora «l3yuenue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJia B PACTUTENIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOIIECCOB OPOKEHUS U JTBIXAHUSI.

1.7. HacaeacrBeHHasi nHGOpMAIUA U peajin3anus eé B KJIeTKe

Peakuuu marpuysHoro cuHresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. ['eHeTWyeckwii KoOJ, €ro CBOICTBa.
Tpanckpunuus — matpuuHbii cuate3 PHK. [IpuHIMIBI TpaHCKpUNIMK: KOMILJIEMEHTAPHOCTb,



AHTUNAPAJUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

Tpancnsius u e€ sransl. Posb pubocom B 6nocunTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalys TeHoMa y MPOKapuoT U
9yKapuoT. Peryisiiuss akTMBHOCTH T€HOB y TMpOKapuoT. ['mmoreza omepona (. XKakoo, XK.
Mano). MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. Kiierounslii romeocTas.

Bupychl — HeksileTouHble ()OPMBI KU3HU U OONMUTaTHBIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn J{HK-cooeporcawux
supycos, PHK-codeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycubie 3aboneBaHusi uenoBeKa, KMBOTHBIX, pactenmit. CIIN/, COVID-19,
COLIMATIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccugog («bigdatar) cmpyxmypHuix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
Gdynxyuu benxos. Cnocodvl 00cmasKu 1eKapcme.

IIpakTuyeckas padora «Co3anue MOJEIH BUPYCay.

1.8. "Ku3HeHHbI HHKJ KJIETKH

Krnerounsnii mukii, ero mepwoisl u perymsnus. MaTepdaza m muro3. OcoOeHHOCTH
MPOLIECCOB, MPOTEKAIOIINX B UHTEpdase.

Marpuunbii  cunre3 JHK — pemmkanusa. Ilpunnuner  perukamuu — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATHUBHBIN  CHUHTE3, aHTUIAPAUICIBHOCTh. MeXaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoM. Temomepsl u  Telomepasa.
XpOMOCOMHBIM HAabOp KIETKH — KapuOoTUN. JMIIOMAHBIN M TarulouIHbI HaOOpBl XPOMOCOM.
['omonornynsie XxpomMocomsl. [1010BbBIE XPOMOCOMBI.

Henenune kietku — mMuto3. CTaguu MHUTO3a W MPOUCXOJANINE B HUX MPOLECCH. THIIBI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perymsmuss MuToTHuYecKOro Iukia KieTkd. [IporpamMmmupyemas kieTouHas ruOenb —
arornTo3s.

Knerounoe s1po, XpoMocoMbl, GyHKIIMOHANIbHASI T€HOMUKA. Mexanuzmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u cubeau kiemox. «L{ugposasn knemrka» — obuounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOTIPEIapaTax ).

1.9. Ctpoenne u GpyHKIHH OPraHU3MOB

buonormueckoe  pazHooOpazue  opranu3moB.  OIHOKJIETOYHBIE, KOJOHUAIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOCHUS U KU3HEACATEITHPHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakTepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKJIETOUHBIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHnanbHbie
OpTaHU3MBI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Oopranu3Ma. TkaHu, opraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanm pacreHmit. TUIBI pAcCTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, IOKPOBHAS,
MPOBOJINAsI, OCHOBHAs, MexaHn4eckas. OCOOCHHOCTH CTpOCHHs, PYHKIHA U PACTIOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.



TkaHM JKMBOTHBIX M  4YeJlOBeKa. TUIbl JKMBOTHBIX TKaHEW: JIUTEIUAIbHA,
COCIMHUTENbHAS, MbIlIeyHas, HepBHAas. OCOOCHHOCTH CTpPOEHUs, (QYHKIUNA MU PACHOIOKECHUS
TKaHEHN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHoOB ¥ CUCTEM OPIaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrennit. Ckenersl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHbIX KUBOTHBIX. HapykHblil 1 BHyTpeHHUl ckeneT. CTpOEHHUE U TUIIBl COEAUHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBUKEHHE OJHOKJIETOYHBIX OpraHu3MoB: aMEOOHIHOE,
JKI'YTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUMN: TPONHU3MbI M HACTHM.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U Y€JIOBEKa: MbllleyHas cuctema. Peduiekc. CkeneTHble
MBIIIIBI U UX paboTa.

[lutanue opranu3zmos. [lormomienre BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusamu. [Iutanue >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKJIETOYHOE IUUIICBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTIENbl MUIIEBAPUTENIbHOIO TpakTa. IlumeBapurenbHbie
»kenesbl. [IuieBapurenbHas cucrema 4eiaoBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuil. Jpixanue xuBoTHbIX. [{uddys3us razos yepes
MOBEPXHOCTh KIIeTKU. KokHOe nbixanue. JlprxarenbHas MOBEPXHOCTh. JKabepHoe W JIErodHoe
JpIXxaHue. JlpIXxaHue IO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHHE
CTPOEHHUs JETKUX II03BOHOYHBIX >XUBOTHBIX. JlpIxaTenbHasi cuCTeMa 4YelnoBeka. MexaHus3m
BEHTWISIIIMM JIETKUX y ITUI U MIIEKONUTAOIIUX. Perynsnus apixanus. [{pixarenbHbie 00bEMBI.

TpancnopT BemecTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PAcTeHUM. TpaHCcHopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opraHbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIOLMOHHBIE  YCIOXKHEHHUS  CTPOGHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranusmoB. Beigenenue y pacreHuil. BplneneHue 'y KUBOTHBIX.
CokparutensHble Bakyoiu. Opransl Bblnenenus. @Ounbrpanms, cekpeuus U oOpaTHOe
BCachIBaHHE KaK MEXaHMU3MbI pabOThl OPraHoB BblAeTeHHs. CBs3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON CHUCTEMaMHU. BplieneHne y NMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [loukw.
Crpoenue u ¢pyHKIMOHUpOBaHUE HeppoHa. OOpa3oBaHHE MOYH Y YEIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna. CpencTsa naccuBHOM U
XUMHAYECKOH 3a1UTEL. OUTOHITHAIEI.

3amnTa y MHOTOKJIETOYHBIX KUBOTHBIX. I[OKpOBBI M X POM3BOAHBIE. 3aIIMTAa OPraHu3Ma
or Oone3neil. MMMmyHHas cuctema uenoBeka. KIeTOUHBI M TyMOpPajdbHBIH HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHbIM  crneuupuueckuid MUMMyHHUTET. Teopuss KJIOHAJIBHO-
cenexktuBHoro nmmyHnutera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaszgpaxxumocTe M peryisuuss y OpraHusmMoB. Pa3apakuMoOCTh y OJHOKJIETOYHBIX
opranusmoB. Takcucel. PazgpaxxumocTs U peryisuus y pacTeHuil. POCTOBbIE BeleCcTBa U HX
3HA4YCHHE.

HepBHast cucrema u peduexktopHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxeinsl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pedrexkc u pednexropnas ayra. bezycnoBHble u
YCIIOBHBIC PE(IICKCHI.



['ymopanbHast peryisiuss U SHIOKpUHHAs CHUCTEMa JKMBOTHBIX U uesioBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOH U
SHIOKPUHHOU cucteM. [ mmoranamo-runodusapHas cucrema.

JlaGoparopnas padora «/3yyeHre TKaHel pacTeHUN.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlabopaTopnasi paGora «l3y4yeHne opraHoB IBETKOBOI'O PaCTEHUS».

1.10. Pa3MHOKeHHe ¥ pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecrionoe (BKIItoYasi BETreTaTUBHOE) U 10J10Bo€e. Bubl
0ecI10J10ro pa3sMHOKEHUS: IOYKOBAHUE, CIOPYIISILMA, (GparMeHTalusl, KIOHUPOBaHHE.

[TonoBoe paszmHoxeHue. IlomoBele KieTkH, wiau ramersl. Meio3. Craguu Meio3a.
IToBenenue xpomocoM B Menose. KpoccuHrosep. buosnorndyeckuii CMbICI MEHO03a U II0JIOBOTO
nporecca. Meilo3 u ero MecTo B JKU3HEHHOM IMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pasBuTHe. l'ameroreHe3 y KMBOTHBIX. [lojoBble — JKene3bl.
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIIETOK.

OmogoTBOpeHHE U IMOPUOHATIBLHOE Pa3BUTHUE )KUBOTHBIX. [lapTeHOreHes.

DOMOpPHOIOTHS — HAyKa O Pa3BUTUHU OPraHU3MOB. Mopghozene3 — 00na u3 21a8Hbix npod.iem
ambpuonocuu. Konyenyus mopghozcenos u mooenu mopghozenesa. Cragum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe nsarymku). [pobnenue. Tumsl apoOnenus. /Jemepmunuposanuoe u
Hedepmunuposaninoe Opobnenue. bnacmyra, munvt 6nacmyn. OCOOEHHOCTH IPOOJICHUS
MJIEKOIIMTAIONMX. 3apOAbIIlIEeBble JUCTKU (racTpyysilus). 3akjiajka OpraHoB M TKaHeH U3
3apOJBIIIEBBIX  JIMCTKOB. B3ammMHOe BiMsAHME 4YacTedl  Pa3BHBAIOILEIOCs  3apojblila
(oMOpuoOHanbHAsE UWHAYKIMS). 3akiajka IJlaHa CTPOEHUS JKMBOTHOIO KaK pe3ysbTar
MEepapXUUECKUX B3aUMOJICHCTBUN TeHOB. BiusHue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IUYHBIX
(bakTOpOB OKpY>KaroIiel cpebl.

Poct n pa3ButHe XuBOTHBIX. [locTaMOpuoHanbHbIN mepuoi. buonornyeckoe 3HaueHue
IPSIMOTO U HENPSIMOTO Pa3BUTHSI, UX paclpoCTpaHeHHE B MIpupoje. Tumbl pocra KUBOTHBIX.
@akTOphl PEryisiliMK pocTa KUBOTHBIX U 4enoBeka. CTaguu mocTIMOPUOHAIBHOTO Pa3BUTUS Y
JKUBOTHBIX W d4esnoBeka. Ilepuonsl oHTOreHe3a denmoBeka. CTapeHHEe M CMEpPTh  Kak
O6MoJIOrnYecKHe IPOLECCHI.

PasmHoxenue u pasButue pactreHuil. ['ameropur n cropodur. MexaHu3Mbl peryssiun
OHTOT€HE3a Y pacTeHUI U )KUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUI».

1.11. 3akoHOMEpPHOCTH HACJIEACTBEHHOCTH

['eHeTnka — HayKa O HACJIEJICTBEHHOCTH UM U3MEHUYMBOCTU OPraHU3MOB. 3aKOHOMEPHOCTHU
HaCJIETOBaHMUS.

I'eHeTHYeCKUIT KOHTPOJb pA3BUTHUS DPACTEHUM, JKMBOTHBIX M UEJIOBEKAa, a TaKKe
(U3MOJIOTMUECKUX MPOIECCOB, TOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MUKpoOrnom». ['eHeTHueckre acreKThl KOHTPOJIS U U3MEHEHHUs HaclleZICTBEHHON MH(OpMalu B
MOKOJIEHUSIX KJIIETOK U OPraHU3MOB.

JlaGopaTopHnas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0BAHUIN.

1.12. 3aKOHOMEPHOCTH U3MEHYHBOCTH

B3auMmopeiicTBue TreHoTHna U cpeapl npu GopmupoBaHuu (eHorumna. M3MeHUMBOCTH
npusHakoB. KadecTBeHHblE M KOJIMYECTBEHHBIE NPU3HAKUW. Buasl  U3MEHUYMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEICTBEHHAS!.



Onueenemuxa U 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JlabopaTopnasi padora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAM(PHUKAITMOHHOMN
n3MeH4nBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BaApHALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaiuu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

1.13. T'eHeTnKa Ye10BeKa

Kapuorun uenoBexka. MexayHapoaHas NpOrpaMMa HCCIEIOBAaHMS I'€HOMA 4YeJIOBEKa.
MeToapl U3yueHusi T€HEeTUKU YelOBEKa: MeHealoTnYecKuil, OJIM3HEIOBbIM, ITUTOreHEeTUYECKUH,
NONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4Kciie ¢ moMoupio [11P-
ananu3a. HacnencrBennsie 3a001eBanus 4ea0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nn ¢ HacineACTBEHHON MpPEeApacloiOKEHHOCThI0. 3HAYEHHWE MEIUIIMHCKONM TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUM TeHETUYECKUX 3a00JeBaHUIl dYenoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYyJbTHpoBaHue. CTBONOBbIE KIETKHU. [IoHATHE «reHeTHYeCKOro rpy3a». ITHYECKHE acTIeKThl
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. l'eHeTnueckas MpeapacnosioXeHHOCTh
YEJI0BEKa K ITaTOJIOTUSM.

IIpakTuyeckas padora «CocTaBieHue U aHaIU3 POAOCIOBHOIN.

Tema 2. CeJsiek1iusi OPraHU3MOB

JomecTukauuss ¥ cenekuus. 3apoXkACHUE CEJIeKUUMU W JomecThkauuu. Yuyenue H. N.
BasuiioBa o LleHTpax nmpoucxoxaeHus 1 MHOrooOpa3us KyJbTypHBIX pacTeHuid. Ponb cenexunn
B CO3JJaHUM COPTOB pacTeHUd U mopoa KUBOTHbIX. CopT, mopoda, ITaMM. 3aKOH
TOMOJIOTUYECKUX PAAOB B HACIEACTBEHHOM mM3MeHuuBocT H. WM. BaBuiioBa, ero 3Hauenue miist
CEJIEKLIMOHHOM pabOTHI.

MeTto/1bl ceneKIMOHHOM paboThl. MIcKycCTBEHHBINH OTOOP: MacCOBBIM M MHAWBUAYAJIbHBII.
Ortanbsl KOMOMHAIIMOHHOW ceneKiuu. VcnbiTanue mpou3BOAUTENEeH MO MOTOMCTBY. OTOOp 1O
TEHOTHITY C ITOMOIIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO F€HOTUITY C MOMOIIBIO aHAJIN3A
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PaawarmoHHbli U
XUMHUYECKUM MyTareHe3 KaK MCTOYHUK MyTalluil Yy KyJIbTYpHBIX (OpPM OpPTraHU3MOB.
Hcnonk30BaHWe TEHOMHOTO pENAKTUPOBaHHUS H MeToAoB pekomOuHaHTHbIX JIHK mus
MOJYYEHHS UCXOAHOTO MaTepualia sl CEJIEKUUH.

[Tomyyenue monumuonaoB. BHyTpuBHmoBas ruOpuauzaius. BIW3KOPOJICTBEHHOE
CKpelrBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKpelrBanue, Win ayrOpuauHr. ['etepo3uc u
ero mnpuuyuHbl. Mcmomnb3oBanue rereposuca B cenekiuu. OtnanéHHas TUOpUAM3ALINAL.
[Ipeononenne Oecraoaust MEXBHIOBBIX THOpPHIOB. JIOCTM)KEHUS CEJEeKIMM pacTeHUH u
KUBOTHBIX. «3€1E€HAs peGONIOYULY.

CoxpaHeHHE W U3Y4YEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHM M MX JMKUX
poauueit A Co3/1aHUsl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKUMu pecypcamul CerbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCm8YIoWUX U cO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX uoetl U
NePCneKmMuEHbIX MEXHOI0UIL.

JlabopaTopnasi padora «3yueHune cCOPTOB KyJbTYypHBIX PAaCTEHHM M MOPOJ IOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Tema 3. BuorexHo/10rust ¥ CHHTEeTHYECKAs OMOJIOTHS

OOBeKThl, HCIOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBIE KYIbTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OWOTEXHOJIOTUA: XJeOoIeueHue,
MOJIy4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduonorndeckuii cunte3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHOMOTui. [Ipon3BoacTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

Co3aHue TEXHONOTMM M MHCTPYMEHTOB  IICJICHANPABIEHHOIO  M3MEHEHUS U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIyYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Kiterounass umHxeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PaCTCHUM MU KUBOTHBIX.
Kpuobanku. Comaruueckass rubpuauzanusi U comatuyeckuili smOpuoreHes. lcnosb3zoBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Flcnonvzosarnue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMs SHIEKIETOK M KIOHHPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KylbMmueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U T€HHas MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'éHa U KOHCTPYHMPOBAaHHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U NEPCHEKTUBbI
XpPOMOCOMHOM M TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M HTUYECKHE MpoOIeMbl TI'€HHOU
WHXCHEPUU.

Meaununackue 6unorexnonoruu. [loctrenomuas nudposas menuuusa. [IIP-quarnocTuka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUI aHaIl3 IPOTEeOMa YeJI0BEeKa JJIsl OLIEHKH COCTOSIHUSA
ero 310poBbsd. Mcmonb3oBaHME CTBOJIOBBIX KIJIETOK. TapretHass Ttepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTaJIbHBIX OCHOB MEIUIMHCKHX TEXHOJOTHA,
CO37aHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMH TpEXMEpPHOro OWONMPHUHTHUHIA U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C LEJIbI0 OOECledeHHss KOMOMHUPOBAHHOM 3aIllUTHI OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYISpPHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JI€BaHUs YETIOBEKA U )KUBOTHBIX.

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJTOYHOKHUCIBIX TPOAYKTOBY.

Tema 4. 3apo:xaeHne U pa3sBUTHE IBOJIONMOHHBIX NPeICTaBJIeHUH B 0M010rMH

OpomononHas teopust Y. JlapeuHa. IIpennocbuiku BO3HUKHOBEHUS JapBUHU3Ma. JKn3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.

JBuwxymue cuiael 2Boronuu BuAoB no Y. JlapBuHy (BBICOKas HHTEHCHUBHOCTH
pPasMHOXKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAas H3MEHYMBOCTh, OOppba 3a CyllecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cunrerndyeckoid Teopun 3Bosounu (CTI). HeliTpanbHas Teopus HBOJIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJIOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHO! KapTUHBI MUPA.

Tema 2. MUKpO3BOJIIOLUSA U €€ pe3yJIbTaThl

[Tomynsiuys Kak dSJaeMEHTapHas eAWHHUNA SBOMIOLMH. COBpEMEHHBIE METOIbl OLEHKU
TeHETHYECKOT0 pa3Ho00pa3us U CTPYKTYpPhI Monyssiiuii. MI3Menenne reHooH1a MOMYISIIUN KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHueckoro paBHoBecus Jx. Xapau, B.
Baitnbepra.



OneMeHTapHble (HaKTOpPHl (IBMIKYIIME CHIJIBI) SBOJIONMH. MYyTallMOHHBIA TMPOIECC.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli reHoB — ciiyyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
qacToT ayienedl B momynsanusx. DddexkT ocHoBarens. IDggexm OymuLiouH020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u ciredcmeus. Ilposaenenue s¢hghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. M30ismus  TOMyISIu:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIoruYecKas (PempoayKTUBHAS).

EcrectBennblii oTO0p — HampaBistomuid ¢aktop 3Bomonnd. DopMbel eCcTeCTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIM3UPYIOIIUN, pa3pbiBaromuil (au3pyntuBHbIA). [lonoBoit oT6op.
Bo3HUKHOBEHUE U 3BOJIOIUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcrioco0IEHHOCT OPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
npucnocoOiaeHuii y opranu3zmMoB. Apomopdossl u ununoaganrtaun. [Ipumepsr nmpucrnocodaeHuit
y opranusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TIOBEICHUECKHUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero kpurepun u crpykrypa. BupooOpazoBaHue Kak pe3yibTaT MUKPOIBOIIOLMHU.
W3omsamust — xirodeBoit (akrop BumooOpazoBanus. I[lytm u cmocoObl BHI000pa3OBaHMS:
ajonarpuieckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

Mexanusmbl hopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Pomp  »BomronmoHHON Oumonormm B pa3paboOTKE HAYYHBIX METOJOB COXpaHEHUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MApasUTOB M HMX XO031€B. MeXaHU3MbI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI € HEM.

JlabopaTopnasi padora «BrIsBieHHE U3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHU3MOB W HMX OTHOCUTEJIbHAs
[EIeCO00Pa3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 6. Makpo3Bo/onus U €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoitony. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonnbie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metoasl uszyueHus osBomouud. CpaBHeHue ¢uopbl U (payHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue odmactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(OIIOTUYECKUE METOAbl M3YyUEHHUS SBOJIOLUH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS DBOJIOIMOHHBIX HOBILIECTB.
['oMonornyHble U aHANOTMYHbIE OpraHbl. PynnMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHeTUYecKne, OWOXMMHUYECKHEe M  MaTeMaTH4YeCKHe METOJAbl HM3YyUeHHUS  HBOJIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOSHUS (PHIIOT€HETHYECKUX JePEBbEB.

XPpOMOCOMHBIE MYyTallM1 U SBOJIIOLMSI TEHOMOB.

O0mue 3akoHOMepHOCTH (TpaBWia) dBOMOUMU. [lpunyun  cmeHvl  QyHKYuULl.
HeoOpatumocTs 3Bostonuu. AnantiuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIOIHH.

Tema 7. IIpoucxoskaeHue U pa3BuTHe :KM3HU HA 3emJie

Hayunple rumore3sl MPOMCXOXKACHUS XHU3HK Ha 3emie. AOuOreHe3 W MaHCIEPMUS.
JloHaydHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHUs KU3HU U €€ onpoBepxkeHne onbitamu O. Penn, JI. Cnamnannanm, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.

OcHoBHBbIE ATanbl HEOpraHUUECKoH 3Boonnu. [lnanerapHas (reosorudeckas) 3BOJIOLHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Ompir C. Mmmnepa u I'. FOpu. OOpazoBanue mosmmepoB u3 MoHOMepoB. KoarepBaTHas



runote3a A. M. Omnapuna, rumoteza mnepBuuHoro OymboHa Jx. XousjgelHa, reHeTHYECKas
runore3a I'. Mémnepa. Pubosumer (T. Yek) u rumore3a «mupa PHK» VY. T'muGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUcropuss 3emnum u Mmertonapl €€ wu3ydeHus. lckomaemble OpraHMYEeCKHE OCTATKHU.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHSI.
['eoxpoHoOrMUecKas Kasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIeHHEe W 3BOJIIOLHMS MEPBBIX KIETOK.
Oontonusi Merabonu3Ma. BosHukHOBeHHEe MepBbIX SKocucTeM. CoBpeMEHHbIE MHKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapuOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHEe3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHe  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl SBOJIIOLMU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(hO3bl PACTCHHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHHMH M 3aBOCBAHWE HMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX pACTEHUN.

OcHOBHBIE d3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. IlepBble XOpI0BbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuii M penTHIni.
[Tpoucxoxaenne MiekonuTawIuMX u ntull. [lpuHnun kmoyeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie M0 3paM U MepruoaaMm: apxeu, mMpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30HM. OOmias xapakTepuCTHKa KJIMMara W Treojiornyeckux mporeccoB. [losBienue u
pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIeoOpa30BaHHWE: €ro YCJIOBUS U BIMSHHE Ha Ta30BbIH
cocTtaB atMochepsbl.

MaccoBble BBIMUpaHMSI — IKOJIOTMYECKHE KpU3HCHI mpouuioro. [IpuunHbl U ciencrsus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
U3y4EHHIO a0MOT€HHOT0 CHHTE3a OpraHMYeCKHX COeIMHEHHI B IEPBUYHOI aTMochepe».

JlabopaTopnass pabora «l3ydyeHne u onucaHue HCKOIIAEMBIX OCTaTKOB JPEBHUX
OpPTaHU3MOB.

IIpakTuyeckas padora «M3yueHne OCOOEHHOCTEN CTPOEHHS PpPACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTnyeckas padora «3ydeHne 0cOOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 8. IIponcxoxaeHue Yea0BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTrUM. MeTOo 1l aHTPOIOJIOTHUH.

CraHOBJIEHHE TIPEACTABICHUI O NMPOMCXOKICHUM YEJIOBEKa. Pelnruo3Hsle BO33pEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxonctBo yenoBeka ¢ JKMBOTHBIMHM. CHcTeMaTHYeCKOe TIOJIOKEHUE  YelIOBeKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMHM: CPaBHHUTEIbHO-MOP(]OIOrHuecKue,
IMOpPHUONIOTHYECKUE, (UZHOIOTO-OMOXUMHUYECKHEe, TMOBeACHUecKne. OTIHYus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0X/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE roj0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.



Hewkymme  cuibl  (PakTOpel)  AHTPOIOreHe3a:  OWOJOTHYECKHEe,  COIHMAIbHBIC.
CooTHoleHre OUOJIOTUYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIuM aHTpornoreHe3a. Pannue yenoBekooOpasHble 00e3bsSHBI (TIPOKOHCYIIHI)
U paHHHE TOHTHbI — O0IIUE MPEeIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPAIONUTEKU —
JIBYHOTHE MpenKu JiroAcil. YeloBek yMelbld, MepBble M3TOTOBICHHS Opynuil Tpynaa. YenoBek
IPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ Jtofiel 3a mpeaensl Adpuku. YenoBek reienbOeprekuii —
00Nl MpeoK HEaHIePTaIbCKOr0 YEI0BEKa U YEJIOBEKA pa3yMHOr0. YenoBeKk HeaH1epTaabCKUi
KaK BHJ JIOJEH XOJOJHOTO KiIMMarta. YemoBeK pa3yMHbI COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeJI0BeK, OCBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u naaeoreHoOMUKa.

DBOIIOLIMS COBPEMEHHOTO 4YelloBeKa. ECTeCTBEHHBIM OTOOp B MOMYNSALUSAX YEIOBEKA.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeiid) reHOB, MUTPALUs U
«a(dexT ocHoBaTENA» B MOMYISALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue packl. [lonstue o pace. bonbiiue pacel: eBporeouHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (9KBATOpHUAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepuKaHCcKas). Bpems u
IyTH paccelieHusi 4YesoBeKa 1o IulaHere. EauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucmocoOJeHHOCT, ueloBeKa K  pa3HbIM  yCIOBHUSM
OKpyXkaroliel cpeabl. Biausaue reorpaduueckoil cpenbl U apeiida reHoB Ha MOP(ONOTHIO U
(U3HOJIOTHIO YEIOBEKA.

MexaucuuriauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMS M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  HOMYJISLUM.
buoconuanpHple  HMCcleqOBaHUS — NPUPOJbI  yenoBeka.  MccinegoBaHue — KOABOIIOLUU
OHMOJOrNYECKOr0 U COLMAIBHOIO B YETIOBEKE.

JlabopaTtopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa YeloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHue 3K0JOTNYECKUX aJaNTalUNA YETOBEKAY.

Tema 9. Dkojorusi — Hayka 0 B3aHMOOTHOILUEHUSIX OPraHu3MoOB U
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalouen cpeaoi

3apoxaeHue U pa3BuUTHE dKosnoruu B Tpynax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTUH C IPYTUMHU HayKaMH.

Metonsl skonoruu. [loneBbie HaOMOAEHNUA. DKCIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOTHMA. MOHUTOPUHT OKPYXKAaroUIe Cpesbl: JIOKAIbHBIMH,
PETHOHANBHBIN U TI100aMbHBIH.

3HaueHUE SKOJOTMYECKHX 3HAHUHM IS 4yeloBeKa. DKOJOTHYeCKOe MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eJIoBeUeCTBA € MNpupoaod. POpMHpPOBAHHE SKOJOTHYECKOW KYJIbTYypbl M
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JlabopaTopnasi paGora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 10. Opranusmsl u cpeaa o0UTaAHHUA

Okonoruyecknue (GakTopbl U 3aKOHOMEpHOCTHM ux jedctBuda. Knaccudukanus
HKOJIOTHUECKUX  (aKTOpOB:  aOMOTHYeCKHWe, OHOTHYEecKHe, aHTpomnoreHsnele.  OOmue
3aKOHOMEPHOCTH JIelcTBUS 3Kojdornueckux ¢akropos. [Ipasuno munumyma (K. [npenrens, 1O.
JIu6ux). TonmepaHTHOCTH. DBPUOMOHTHBIE U CTEHOOMOHTHBIC OPTAHU3MBI.

AObuoTtndeckue (HaKTopsl.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBCHHAs, TIyOWHHAs
NOJNOYBCHHAs!, BHYTPHOPraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K )KU3HU B Pa3HBIX cpefax.



buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHN3MOB K CE30HHBIM HU3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHUii: NepeBbsl, KYCTapHUKH, KYyCTapPHUUYKH, MHOTOJETHHE TPaBbl, OIHOJETHHE TPABBHI.
JKuznenneie (GOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJACHCTBHMA:  KOHKYPEHIIHA,
XUIIHAYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyajin3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHUYECKHX B3aUMOJCHCTBUU JUIS CYIIECTBOBAHUS
OpPraHu3MOB B cpesie ooutanus. [IpHHIIUTT KOHKYPEHTHOTO HCKITFOUSHUSI.

Jladoparopnasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 11. Dkos10rusi BUI0B M NOMYJISIIIUAI

DKOJIOTUYECKUE XapaKTepUCTUKHU nomymsiuuu. [lomynsanusa kak Ouonoruueckas cHUCTEMA.
OcHOBHBIE TIOKAa3aTeNM TMOMYJSIUU: YHCICHHOCTh, IUIOTHOCTh, BO3pacTHas U IOJIOBas
CTPYKTYpa, pOKJIaeMOCTb, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAIUSI.

Okojoruyeckas CTpykTypa nomyiasuud. OLeHKa YUCIEHHOCTH MOmyisiuu. JuHamuka
NoNyJIsIUUU U €€ perynsius. buornueckuil moreHMan nonyasiuuu. MoienupoBaHue TUHAMUKA
nomynsiuu. KpuBble pocTa uuciIeHHOCTH mnonyisiuu. KpuBble BbbkuBaHUS. Perymsus
YHCIEHHOCTH TOMYNSALUNA: POJb (PAKTOPOB, 3aBUCSIIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (r- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Humie Buja. MecrooOutanue. MHoromepHass Mojelb
skosornyeckor HumM Jx.M. Xartunncona. Pazmepsl skosiornyeckoi HuM. [loreHunansHas u
peannu3oBaHHas HUIIIH.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUTpalMii >KUBOTHBIX. bHonmormueckue WHBA3UU
Yy>KE€POJIHBIX BUJOB.

JlabopaTopnasi pabora «IIpucrnocoOneHust ceMsH paCTeHUN K pacCeIeHUIO».

Tema 12. Jkos0rus coodmecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBs3u MEXIy OpraHU3MamMH B
OuoreHo3e.

Okocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnau). DyHKumMoOHaNbHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. AGuoruyeckue OOKkH 3KocucTeM. [1oUBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopot BeHeCTB U MOTOK HEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNH 3kocucTeMbl. bromacca u npoaykius. JKoJI0rn4eckie mupaMuibl
yucesl, OMomMacchl U SHEPTUH.

Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCHU. [lepBUUHBIE ¥ BTOPUYHBIE CYKIIECCHH U UX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccuu. KiamMakcHoe cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

IIpupoaHbIE S3KOCUCTEMBI.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pazmuuus mexay
AQHTPONOTEHHBIMU U TPUPOTHBIMU SKOCUCTEMAMHU.



VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas diopa u dayHa.
CunaHTponu3amusi ropoAckoil (¢ayHel. buomormueckoe W  XO3SHCTBEHHOE 3HAYCHHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJACWCTBUI  OpPraHM3MOB B
9KocucTeMax. Ponb kackaomozo spgexma u 6ud08-30upukamopos (Kiouesvlx 6uoos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, NOMYJALMA M DOKOCHCTEM B  YCIOBHUAX
€CTECTBEHHbBIX U aHTPONOTEHHBIX BO3/IEUCTBUH.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCHEMHOM YPOBHAX, OCHOBbl 9IKOIOSUHECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUs MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX 3KOCUCTEM.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3KOCUCTEMBD.

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha 0JI€ WM B TEIUIMYHOE XO35HCTBO)».

Tema 13. Buocdepa — rinodanbHas 3KocucTEMA

buocdepa — olmennanerapHas o0ojgouka 3eMiH, i€ CYIIECTBYET WM CYIECTBOBAIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. KuBoe BeniecTBo Onocheps! u ero GyHKIUH.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
sKocucTembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutMuuHocTs siBneHuit B Ouocdepe.

3oHanbHOCTH OuOchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIU: TyH/pa, XBOIHbBIE
jeca, CMEUIaHHbIe W NIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHBI, ITyCTHIHH, TPOIIMYECKHUE Jieca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MHpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro TMOTEHLHala |
O6rochepHbIX QYHKITHM.

Tema 14. YesioBeK U OKpY:KaKOIIAs cpeaa

DKoJlornyeckne KpHU3UChl M WX Npu4YMHbL. Bo3gelictBue uwenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BoAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenne moussl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KimMaTa.

AHTpOIIOTEHHOE  BO3ZEMCTBME Ha pPACTUTENbHBIH M JKUBOTHBIM Mup. Oxpana
pPacTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHLUIIBI OXpaHbl IpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie npuponnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.

OCHOBHBIC TIPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YeJIOBEYECTBA U MPUPOABL. PanmonampHOE
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpaszus 3emnu. OOmme
3aKOHOMEPHOCTH TJI00aJIbHBIX 3KOJOTMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €T0 BEPOSITHBIE ITOCIIE/ICTBUSI.

PazBuTHe METONOB MOHUTOPHHTA pA3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHO
aHepeemuxke. buonozuyeckoe pasnoobpasue u douopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O0OCMYn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OcHo8bl IKopeaburumayuu IKOCUcmem u cnocobo8 60pbobl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemMHuvix 5KOCUCTIEM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
pOTpaMM CpeAHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMMBbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIIMe  COCTABIAIOIIME: OCO3HAHHME OOYYaIOIMMHUCA POCCHUHCKON  TpaxkIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAENICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTAHOBKAMH, TPUCYLHIUMH  CHUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
CcnocobHoCcmu cmagums UEAN U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMH B
oOuiecTBe MpaBUJIaMH U HOPMaMu IOBEAECHUS M CIIOCOOCTBYIOT IpoleccaM CaMOIlO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3HUIMU JIMYHOCTH, HATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KYyJIbTYpHOMY  HAaclE€IUI0 U  TpajulUsiM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHsS yueOHOTO npeamera «buomorus» MoMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
pacHIMpeHHe KU3HEHHOTO OMbITa U ONbITa JAEIATEIBHOCTH B MPOLECCE peain3alid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kmaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  00ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOro 00I1eCTBa;

OCO3HAaHME CBOUX KOHCTUTYIMOHHBIX IpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHAa U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IO3MLHMIO [0 OTHOUICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSACHSATH €€,

YMEHHME  YUYUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/lady, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:



c(hOpMUPOBAHHOCTh POCCUNUCKON IPAKIAHCKOW MICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBO# A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUICHHE K NPUPOJHOMY HACIEAMI0 M NaMSATHUKAM MPHUPOJIBI,
nocTxeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUMH B IO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0 HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCThH OLICHMBATh CUTYAlLlMI0 M IPUHUMATh OCO3HAHHbIE PEILCHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHSTUS LICHHOCTEN CEMEMHOM H3HU B COOTBETCTBUU C TPAAULMSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIECHMUI;

MOHMMAHKE AMOLIMOHAJIBHOTO BO3AEUCTBUS JKUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIIEHHE MPOSBIATH
Ka4yecTBa TBOPUECKOW JTMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOpPMHPOBAHMSA  KYJBTYPbl  310pPOBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMAaHME U peanu3alys 340poBoro u 6ezonacHoro odpasa >KU3HHU (310pOBOE MUTAHHE,
COOJIIO/IeHNE TUTMEHUYECKUX MPaBMWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perymsipHass (Qu3MYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOLIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0€3011aCHOTO
MIOBEJICHNUS B CUTYallUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alIKOroJid,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTHUECKON U COIMAIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESTENILHOCTB;

UHTEpEC K Pa3IM4HbIM chepaM NMpodecCHOHAIBHOM NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaTu30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) 3KOJI0TN4YeCKOr0 BOCIIMTAHMSA

9KOJIOTHYECKH 11e1eC000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKOM KYNbTYphbl: MPUOOPETEHHE OIbITa IIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCIECACTBUN ISl OKPYXKAIOLIEH CPEIbl;

OCO3HAHME TTI00AIBHOTO XapaKTepa KOJOTHYECKUX MPoOIeM U IyTel UX PelIeHus;

CHOCOOHOCTh MCIIOJIb30BaTh NIPHOOpPETaeMble IPU U3Y4YEHHH OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONONIB30BaHHEM (CcOOI0AEHNE
IIpaBUJI MOBEICHMS B IPUPOJE, HAIPABICHHBIX HAa COXPAHCHUE PAaBHOBECHUS B JKOCHUCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AaKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOIIEH HPUPOJHON Cpele,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Me pPa3BUTOTO HKOJOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
[IO3HABATEJILHON, KOMMYHUKATUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH 3KOJIOIMYECKON HAIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JHalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE A3BIKOBOM M YATATEIBCKON KYJIbTYPBI KaK CPEICTBA B3AUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUHU LEJIOCTHOTO MPECTABICHUS 00 OKpY)KaloeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHNH TPOOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsI COBPEMEHHOW LMBUIIM3AlMU: 0OeCreueHUs
HOBOTO YpPOBHSI Pa3BUTHSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJOTMYECKHX 3HAHUU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHON TI'PAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

[IOHUMaHUE CYIIHOCTH METOJOB ITO3HAHMs, MCIOJIb3YyEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4yaeMble 3HAHUS Ul aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpY’KAloIIero MUpa M MPOUCXOJAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBAHHBIE
3aKJIFOYEHUsST Ha OCHOBE HAy4YHBIX (D)AKTOB W MMEIOLIIUXCSA JAHHBIX C LENbI0 MOMyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH IPOCKTHYIO U
MCCIIEIOBATENBCKYIO ACSITEIEHOCTh NHAUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEAMETHBIE PE3YJIbTATBI



MeranpeameTHble pe3ysbTaThl OCBOEHHUS yuyeOHOro mpeamera «buonorusy BKIIOUYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenuduKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, IPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0OBaHKe, HAOMI0NEeHNe, U3MEpEeHHe, HKCIEPUMEHT U JIpyTHe); YHHBEpCaJIbHbIC
yueOHble JeiicTBUs (TIO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00ECIIEUHBAOIINE
(dopmupoBaHue (YHKIHOHAIBHON I'PAaMOTHOCTH M COLMAIbHON KOMIIETEHIMU OOy4aroIluxcs;
CIOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

B pesynprare u3yueHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHUsA Yy
oOyuaromierocsi 0yayr copMupoBaHbl MO3HABaTEIbHbIC YHUBEpCalbHble ydeOHbIE NEHCTBHUI,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUSA, PETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ATEIbHOCTD.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AaKTyaJM3UPOBaTh IpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUIEHUS (aHanu3a,
CHHTE3a, CpaBHEHHMSA, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
HOHATHUH (BBIIENATH UX XapaKTE€PHbIE MPU3HAKH, YCTAaHABINBATH CBS3H C APYTUMHU MTOHITHUIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3YyJIbTaThl AEATEIbHOCTHU C MOCTAaBICHHBIMU LENSMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXkJIEHUS (MHAYKTUBHBIC, JEAyKTHBHBIE, IO aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IIPUMEHATH CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIEMbl C YUETOM aHAlIM3a UMEIOIINXCS MaTepHalIbHbBIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHMBAaTh COOTBETCTBUE PE3YJBTATOB LEISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIE0BATEILCKHE IEHCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pELIeHUs TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITO3HAHUS;

UCIMOJb30BaTh PA3JIUYHblEe BHUJbI JESITEIBHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0O U MPUMEHEHHIO B Y4EOHBIX CUTyallUsAX, B TOM 4HUCIE MpU
CO3/IaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;



(opMHpOBATh HAYYHBIA THUIl MBIIUICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHATUSMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUMOTe3y €€ pelleHHs, HAaXOAWTh AapryMEHThl Ul JIOKa3aTelIbCTBA CBOUX YTBEP)KICHUH,
3aJaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHWs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh IIEJICHANPABICHHBIN IOMCK IMEpPEeHOCca CPEACTB U CIOCOOOB JEHCTBUS B
po¢eCCHOHATIBHYIO Cpeay;

yMeTh IEepEeHOCUTh 3HAHWA B  IIO3HABATEJIIbHYIO M  IPAKTUYECKYI0  00JIacTH
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIJIBUI'aTh HOBbIE HWJEH, NpEeJlaraTb OPUTMHAJIBHBIE IOJXOJAbl M PELICHUS, CTaBUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHMKAX HMH(OpMaLUU (TEKCcTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JMTEpaType, OMOJOTMYECKUX CIOBapsIX U CHPAaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh MH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOABI INPH TOHCKE U O0TOOpe
O6uonornyeckoit MHGopMaIu, He0OX0IUMOM /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMYy MPEACTABICHUS OHOJOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMILIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4HbBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYEeCcKOM
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTUYeCKUe 3HAKW U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJaJ€Th HABBIKAMU PpACHO3HABaHUS M 3alIMThl UHGpOpMaNMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEJIHFHO BBIMIOJHEHUS TMIpeIUIaraéMoil 3a/Jadd, YYHUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3MIIUHI IPYTUX YUaCTHUKOB JHAJIOTa UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBA OOLICHMs, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(PIUKTHBIX CUTYAIHI, YMETh CMSATYaTh KOH(DIUKTH U
BECTH MIEPETOBOPHI,

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS M B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JIOAEH, MPOSIBIIATh YBaXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(GopMynHpOBaTh CBOU BO3PAXKEHNUS;

pasBEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HUCIOJIBb30BAHHEM SI3BIKOBBIX
CpPEICTB.



2) coBMeCTHAs 1eITeIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peneHn OMONIOTUYECKOH MPoOIIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEMCTBUH ¢ yuy€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 UleHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPJMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIAH JEMCTBUHM, pacupenensaTh poyid € y4€ToM
MHEHHUH Y4aCTHUKOB, 0OCYX/1aTh pe3yJIbTaThl COBMECTHOI paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaraTb HOBBIE IPOEKTHI, OLEHMBATh WJEH C IMO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETMYECKOE TOBEJCHHE B PA3JIMYHBIX CHUTYaIUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YI€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHHIO K KMBOH IPUPOJE, CBOEMY 3/10pPOBbI0 U 370POBBIO
OKPYKaIOINX;

CaMOCTOSITENIFHO OCYILIECTBIISATh TO3HABATEIBHYIO AEATEIBHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JleNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTh 32 PEIICHHE;

OILICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO U TPOSIBICHUIO HIMPOKOM SPYIUIMH B Pa3HBIX 00JaCTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBINA U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMbIX JIeHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCTIOIH30BATh MPUEMBI peQIIEKCUU
JUTSL OTIGHKY CUTYalllH, BHIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHHUS 110 UX CHIKEHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€ PE3YIbTaTOB JESITEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

IPUHUMATD ce0s1, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKHY;

pa3BUBATh CIOCOOHOCTh IOHUMATh MUP C MO3UIMH APYroro 4eJ0BeKa.

NPEJMETHBIE PE3YJIbTATbBI



[IpenmerHble pe3ysbTaThl OCBOEHUS COJEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yriayOnEHHOM YpOBHE OPUEHTHUPOBAHEI Ha o0ecrieueHrne NporiibHOTO 00ydeHUsT 00YJarOIIHXCS
Oouonornu. OHM BKIIOYAIOT: crenupUUecKue A OHOJOTMM HAy4dHbIE 3HAHHS, YMEHHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIbI
NESTEIbHOCTH MO IOJYYEHUIO HOBBIX 3HAHUM M MX IPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B pEaJIbHBIX )KU3HEHHBIX cUTyauusax. [IpeaMerHbie pe3yabTaThl NPECTABIECHBI 110 I0J1aM
U3Y4EHHUS.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHNN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B MO3HAHWM 3aKOHOB TNPUPOABI U
peleHny IpobieM palMoHaIbHOIO IPUPOAOIOIb30BAHUS, O BKJIA€ POCCUICKUX U 3apyO0eKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIQJICHUE CHCTEMOIl OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
OMOJIOTUYECKHE TEPMHHBI W TOHATUS (KHU3Hb, KJIETKA, OPraHW3M, METa0OIM3M, TOMEOCTas3,
caMOpEryJsiliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, H3MEHUYUBOCTb, POCT U Pa3BUTHUE),
ouosornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOr000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOT0 MOKOJIEHUS, PACIIEIUICHUs, YUCTOThHl raMeT, He3aBUCUMOro HacienoBanus I'. Mennens,
TFOMOJIOTHYECKUX PSJIOB B HacileACTBEHHOM wu3zMeHuumBoctu H. M. BaswioBa), nmpuHLIHMIBI
(KOMILJIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O [O3HAHUS, UCIOJIb3YEMBIX B OMOJOTMYECKUX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KHUBOTHBIX, YEIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBbHOCTH, NPOTEKAOIMX B OpraHU3Max pacTEHHWM, JXUBOTHBIX U
4eJ0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAIIEHUS] SHEPTHUH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTPOPHOro TUIIOB MUTAHMS, (POTOCHUHTE3a U XEMOCHUHTE3A,
MHUTO3a, Me03a, raMeToreHesa, IMOpUoOreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHIVBUAYAJIBHOTO pa3BUTHUS OpraHu3Ma (OHTOI€HE3a), B3aUMOJACWUCTBHUS T'€HOB, IE€TEPO3HCA,
UCKYCCTBEHHOI'O 0TOO0DPA;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKLIMSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUSAMHU, MEXy OpraHaMu U CUCTEMaMH OPraHOB Y
pacTeHHi, >KUBOTHBIX M YeJIOBEKa M HX (QYHKIMAMH, MEXKIY CHUCTEMaMH OpPraHoB M HX
(GYHKIMAMH, MEXIy 3TalaMd OOMEHa BELIECTB, ATAalaMH KJIETOYHOTO LMKIA U YKU3HEHHBIX
IUKJIOB OPraHuM3MOB, JTallaMd AMOpPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
dbenotunom u pakTopamu cpeabl OOUTaHUS;

YMEHHME BBIBISITH OTIUYMUTEIbHBIE MPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTHUYECKUX IPYIIIL;

yYMEHHUE pellaTh OWOJIOTHYECKHE 33/a4M, BBISBIATH MPUYMHHO-CIEICTBEHHBIE CBSI3U
MEXIy HCCIeAYeMbIMH OHOJIOTHYECKUMHU TpOLlecCaMM U SIBJICHUSMH, J€1aTh BBIBOJABI U
IIPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOpPHBIE M MpPaKTHUYECKUEe paboThl, COONIOAATh MpaBuia MpU
paboTe ¢ ydeOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;



YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATHU3UPOBATh OTYUYCHHBIE PE3YIIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHUE y4acTBOBaTh B YyUEOHO-HCCIENOBATENbCKON paboTe Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMONM Ha 0a3e MIKOJBHBIX HAy4HBIX OOMIECTB, M MYOJHMYHO MPEACTaBIATh
MOJIy4YEHHBIE PE3yJbTAaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHME OLIEHUBAaTh 3TUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBAaHUN B o0nactu
OMONIOruM M MEOUIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOOTBOPEHHE, HANpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHhe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylel mpodeccuoHanbHON AeITeIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO X03sIMCTBA, MHUIIEBOM
IOPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Npodeccud U NPOAOIKEHHE OWOJIOrMYecKoro oOpa3oBaHUs B
OpraHu3aIMsaX CpelHero NpohecCuoHaIbLHOrO U BhICIIEr0 00pa3oBaHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B 11 Kaacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IOPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YelOBEYECTBA, a TAK)KE B PEUICHUU BOIPOCOB
palMOHATIFHOTO TPUPOIONONBG30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIICHHS K
npupose, oOLIECTBY, YENOBEKY, O BKIJIAJe POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OHMOIIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIAJIETh CUCTEMOI OHMOJIOTWYECKHX 3HAHUM, KOTOpas BKJIIOYACT OMPENEICHUS U
NOHMMAHUE CYIIHOCTH OCHOBOIOJArarouMX OWOJIOTUYECKUX TEPMUHOB U MOHATUHA (BUL,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBJIECHUSX
sBosroiun, B.W. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacra K. M. bopa), mpasuna (Munumyma FO. JInbuxa,
HKOJIOTMUYECKOH MUpaMUIbI SJHEPTUH ), TunoTe3sl (tunotesda «mupa PHK» V. 'unbepra);

YMEHHME BIJIAJE€Th OCHOBHBIMH METOJAaMH HAy4yHOIO IIO3HAHMS, MWCIONb3yEMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUSAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHHUE, W3MEpPEHUE,
Ha0JII0/IeHUe, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHUS U OLIEHKM aHTPOINOIeHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHUE BBIACTATh CYLIECTBEHHBbIE NPU3HAKU: BUAOB, OHOr€OIEHO30B, IKOCHCTEM U
O6uoctepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO W Pa3pbIBAIOLIET0 €CTECTBEHHOro oT0opa,
AJJIONATPUYECKOr0 M CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS JIBHKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOMYJISALUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K Cpejie OOMTaHus, YepelOBaHUs
HaIpPaBJICHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTaHABJIMBaThb B3aHMMOCBA3M MEXAY IPOLIECCAaMU SBOJIIOIHUH, JABIKYILIUMU
CHJIAaMU aHTpPOIOTeHe3a, KOMIOHEHTAaMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOJEHUSMU K HUM
OpPraHU3MOB;

YMEHUE BBISBIIATh OTIUYUTENIbHBIE IPU3HAKH KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3Ei
OpraHU3MOB B COOOIIECTBAaX, aHTPOIIOT€HHBIX U3MEHEHUH B ’KOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJCTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHs] MHOT000pa3us BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPUPOJBI U
YeJI0BEYECTBA,



YMEHHE peliaTh OHOJIOTWYECKHE 3a7aud, BBISBIATH NPUYMHHO-CIECICTBEHHBIE CBS3HU
MEXIYy HCCIEIyeMbIMH OHOJOTHYECKHMH TIPOIlECCAMU U SIBIICHUSMH, JINIaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH TOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJIHATH JTAOOpPATOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, IMPOBEPATh HUX DKCIHEPUMEHTATBHBIMU CPEIACTBAMH,
bopMyIUpys 1eNTbh UCCISTOBAHUS, AHATU3UPOBATH MTOJIYICHHBIC PE3YJILTATHI U JICJIATh BBIBO/IBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4HBIX OOIIECTB, M MYOJHMYHO MPEACTaBIATh
MOJTyYEHHBIC PE3YJbTAThl HA YYCHUYECKUX KOHPEPEHIIUSX;

YMEHHE OIICHWBATh THUIOTE3bl U TEOPHH O TMPOUCXOXKICHUHM JKU3HU, YEJIOBEKa W
YeJIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSX U CIOCO0axX MpeAoTBpAllleHUs TI100abHBIX
U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OYAyIeH MpoecCHOHANTBHON AeITeILHOCTH B
obnmactT  OWOJIOTHMH, OKOJIOTHUH, TMPUPOJOIOIB30BAHMS, METUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO35AHUCTBA, MUIIEBOM MPOMBIINLICHHOCTH, YIIyOIsaTh
MO3HABATE/IbHBII MHTEpEC, HAmNpaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH
npodeccud M TPOJOIDKEHHE OHMOJIOTMYECKOro o00pa3oBaHMsT B OPraHU3ALUSAX CPEIHETO
MPOQECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.

3. Y4yeOHO-TeMATHYECKUH IJIAH.
11 kaace (136 v)

No Paznen nporpammsl Komuuect | JLp. | Ip.p. DKCKypcuu
BO YacoB
Tembl

1. | IToBTOpeHue
1.1. buoJiorusi Kak KOMILIEKCHAs 1+1auarn
HAyKa U KaK 4aCTh COBPEMEHHOT0 OCTHKA
o0mecrTBa.
1.2. ’KuBble cuCTEMBI M UX 4 - 1 -
U3y4eHue
1.3. buoJiorusi KJieTku 2+1 1
1.4, Xwumuyeckasi OpraHu3anus 2 2

KJIETKH

1.5. Crpoenne wu  ¢yHkoum 4 1 2
KJIETKH
1.6. Oo0MeH BeIeCTB u 4 4
NpeBpalieHne JHEPTHH B KJIETKe
1.7. Hacaencresennas 4 1
uHpopmMauus ¥ peajusauus eé B
KJIETKe
1.8. "Ku3HeHHbIi HKJ KJIETKH 2 1
19. Crpoenne u  yHKUIHUH 16 3
OpPraHu3MoB
1.10. Pa3mHOKeHHEe W pa3BUTHE 4 1
OPraHu3MoB
1.11. 3aKkoHOMepHOCTH 4 1
HACJIeICTBEHHOCTH
1.12. 3aKOHOMEPHOCTH 2 1
H3MEHYUBOCTH




1.12. I'eneTnKa 4es10BEKA 4 1

2 Tema 2. CejieKIIHsI OPTAaHU3MOB 3 1 2

3 Tema 3. bwuorexHogoruss u 3 1 1
CHHTeTHYeCKasi 0M0JIOrusl

4 Tema 4. 3apoxneHue m pasBurtue 3
IBOJIIOIMOHHBIX MPeICTABJIEHUH B
0MoJI0TUMN

5 Tema 5. MukpodBoylouust W eé 14 3
pe3yJbTaThl

6 Tema 6. Makpo3BoJwonusi " eé 6
pe3yJbTaThl

7 Tema 7. Ilpoucxoxienune u 15 2 2
pa3BuTHE KU3HU Ha 3emJe

8 Tema 8. IIpoucxoxaenue 10 1 1
YyeJioBeKa — AaHTPOIOTreHe3

9 Tema 9. Dkosorusi — Hayka o 2 1
B3aHMOOTHOIIIEHUAX OPraHU3MoOB
U HAJAOPTaHU3MEHHBIX CHCTEM C
OKPYKAKIIEeH cpeaoi

10 Tema 10. Opranmsmbl U cpeaa 4 1
odouTaHus

11 Tema 11. Dxojorusi BHIOB U 2 1
MONYJISIM i

12 Tema 12. DkoJiorusi cooOIeCTB. 6 1
IKOJOTHYeCKHE CHCTEMBI.

13 Tema 13. Buocdepa — riodaabHas 2
IKOCHCTEMA

14 Tema 14. YesnoBek u OKpyKarouias 3
cpena
PE3EPB 10

Uroro 136 21 17




